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Anexos:

Comprobante de pago de la tasa de presentacion de la solicitud por $ 501.000.00.
Comprobante de pago por reivindicacion de prioridad.

Documento que acredita 1a existencia y representacion legal cuando el solicitante sea persona
juridica.

Poderes, si fuere el caso.

Documento de cesion del inventor al solicitante o a su causante.

Declaraciones.

Copia de la solicitud internacional. {(Resumen, descripcién, reivindicaciones, dibujos)
Traduccién de la solicitud internacional al castellano. (Resumen, descripcion, reivindicaciones,
dibujos)

Copia del examen preliminar efectuado por la IPEA.

Traduccion del examen preliminar efectuado por la IPEA.

De ser el caso, copia del contrato de acceso.

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

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

Arte final 12x12

De ser el caso, informacidn sobre otras solicitudes de patente o titulos obtenidos en el

extranjero por el mismo titular o su causante, relacionadas parcial o totalmente con la invencion
de esta solicitud.

Otros: VER HOJA DE DOCUMENTOS ANEXOS
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DOCUMENTOS ANEXOS

—

. B4 Pubiicacion Internacional WO 2007/025938 A1
Deécripci()n:
Paginas 36 en el idioma original
Paginas 52 en espafiol
Reivindicaciones: Numero (s) 7
Figuras: Numero (s}

2. X Forma PCT/ISA/210. Informe de Busqueda Internacional.

3. [X Forma PCT/IB/306. Notificacion de la inscripcién del cambio de solicitante de la Sociedad
AKZO NOBEL N. V. a N. V. ORGANON.

4. X Extracto de publicacién.

NO SE REALIZARON MODIFICACIONES EN
LA FASE INTERNACIONAL
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ABOGADOS

EDIFICIO SISKI
CARRERA 4a N* 72-35
BOGOTA, 8 - COLOMBIA

Representacién y Poder con autenticacién notarial y
Apostille para patentes, modelos de utilidad,
diseiios industriales, marcas de fabrica, nombres
comerciales, enseiias, nombres de dominio, lemas
comerciales, licencias. -

Representation and Power-of- Attorney with notarial
authentication and Apostille for patents, utility
models, industrial designs, trademarks, commercial
names, trade emblems, domain names, slogans,
licenses.

REPRESENTACION Y PODER

REPRESENTATION AND POWER- OF - ATTORNEY

Yo (nosotros). abaio firmado (s¥I {(we). the undersipned

Zq

FARSY

N. V. ORGANON

Domiciliado (S) En/Of Kloosterstraat 6, 5349 AB O<s. The Metherlands

por el presente nombramos a EMILIO FERRERQ, pa. 31929; LUZ
QMENCIA DE PAEZ, tpa. 23555 y DANIEL PENA, pa. 65.620,
dofniciliados en la Carrera 4* N° 7233, Bogotd, Colombia, en

_obedecimiento a Yo dispuesto en ¢l parfgrafo lo del Articule 543 del

Codige de Comercio, el primere como principal y los demis como
suplentes, en su orden, como mis (nuestros) representantes en todos los
asuntos de propiedad industrial con facultad para recibir notificaciones y
nombrar apoderados judiciales o extrajudiciales. El primer representante
suplente recmplazard al principal en caso de ausencia o impedimento
temporal o definitivo de aquél. La misma regla se aplicard cuando el
segundo representante suplente haya de reemplazar al primero, o el
fercerp al segundo. En tales cases, el representunme priocipal, o el
ptiinero, o segundo suplente, en su caso, o ambos, declararn su
intencion de no ejercer la represemiacidn mediante declaracion
autenticada poi Notario Pablico en Colombia, o por Notaric u otro
Funcionario Piblico, o Cénsul de Colombia, en el extranjere; y si se
tratare de impedimento, con el certificado respectivo. Si alguno de los
nombrados faltare definitivamente, €] siguiente tomard su lugar, Cuando
casare la ausencia o impedimento del representante principal, o de su
‘.rero o segunde suplentes, en su caso, podrAn ejercer la
representacion, en su orden, uno u otros segin el caso, asumiéndola por
el solo hecho de ejercerla, cesando en ese momento el gjercicio de la

representacién por el primere, segundo o tercer suplente en su caso.

Ademis, confiero (conferimos) poder a los abogados arriba nombrados,
para obtener la proteccion de mi (nueswa) propiedad industrial v contra la
compelencia desleal, a cuyo efecle autorizo (amos) a los dichos
apoderados pura que me {nos} representen ante cualesquicra entidades o
personas, ¢jerzan o no jurisdiccidn, especialmente ante las del orden

© CAVELIER ABOGADOS
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in due compliance with the terms of paragraph Ist of article 543 of th
Commercial Code, do hereby appoint EMILIO FERRERO, tpa. 3192¢
LUZ CLEMENCIA DE PAEZ, tpa. 23555 and DANIEL PENA, 1ps
65.620, domiciled at Carrera 4° N* 72_35, Bogotd, Colombia, the Tirst a
principal and the others as alhernales, .in the order of their appointment, &
our representatives for all indusirial property matters with faculty t
receive notifications and to appeint attorneys in and out of Counl. The fir:
alternate shall replace the principal in case of his ebsence or of tempor:
or definitive impediment. The same rule will epply when the secon
alternate representative is to repiace the first one, or when the third is
replace the first or second altetnates in théir tum, or both of them, secon:
In such cases, the principal representative,.or the first or second alternate
in their turn, or both of them, shall state their intention met 10 act a
representatives through a declaration given before a Natary Public i
Colombia, or before a Notary or,another Public Official or a Colombia
Consul abroad; and in case of lmpedlment the approprlate centificate sha’
suffice. If any of the appomtees were o be defi nitely  absent, th
following alternate shall take his: placc_. ‘{w{hl‘:n'. the absence or impedimer
of the principal vepresentative, or of the first or second alternate in thei
turs ceases, the repieseniation can be taken again in their sequence, by th
principal, the first of'second alternate depending on case, and the mer
fact or its exercise wil!\.‘sufﬁk_:e. The exercise of the representation by th
first, second or third alternates in their tum shall end at such time.

N
\

In addition, we grant a Puw%ar of Attorney in- faver of the above _nams
d ?' y

attumcys_at_law‘. ST wﬂf%‘;‘?{:"m" the.gm;t;_gnon of my (owm

industrial property.jglgofg ainct @v{;\% §J!9‘5.'!'k fér which purpose

(we} authorize the sa1dugm?'i1}cm ro ¢ (us) before an

authotities or specially thos




edministrativo, coniencioso—administrativo ¥ judicial, asi como los
tribunales de arbitramento, en odo lo concernienie a los siguienies
asuntos: &) Obtencidn de patenies de invencitn, modelos de utilidad, ¥
disefios indusiriales; ¢l registro de marcas de fibrica. colectivas,
defensivas, de servicio, lemas comerciales, nombres comerciales,
enseftas, pombies de dominin, variedades vegetales y denominaciones de
origen; su remnovacién, traspase, cambio de nombrc o domicilio,
cancelacidn voluntaria; ¥ €l registro de licencias de uso de esos derechos:
b} Las acciones de competencia desleal, proieccién del consumider,
oposiciones u observeciones, cancelacién administrativa ¥ judicial,
nulidad, medidas camelares, concesion de licencias. la tuteta, la
proteccidn de secretos indusiriales, » en gemeral los juicios civiles
penales, edministralivos o contencioso_administrativos refacionados con
estos derechos; acciones y procesos qQue promovamos 0S¢ nos
presmueven. Y para que en todos los asuntos arriba determinados, puedan
sustituir esie mandato, transigir, conciliar, admitir los hechos del proceso,
desistir, cancelar, recihir, renuncizr, v retificar los actos de agentes

Dado v firmado hoy/Given and signed this August 22 2007
enfin Oss, The Netherlands

oficiosos.
parfby Dr. PN M. Konings
Holder of

Firma N.V. Organon Signaiuye:

1y
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administrative, adminisgative conientions and judicial, as well as belor
Arbitration Court, in al) matiers concemning the following: a) Obtainmer
of .patemty. utility models and industiial designs; the registration ¢
tredemarks, colleciive, defensive and service marks, slogans, commercis
namnes, trade emblems. domain nfames.  vegetal varieties an
denominations of origin; fis renewal, assigniweni, change of name -
domicile, voluntary cancellation; and the registration of licenses of use ¢
the sbove righis; b) Actions of unfair competition, protection to th
consumer, oppositions or observaiions, =administrative or Cow
canvellation, nuliity, infringement, greanting of licenses, the action for wr
mandamus. the proiection of irade seerets, and in general the civil, pena
and admimisirelive swits relaiing 1o those cighis; actions and sui
instituied by me (us) or against me (us). And that in all the above matier
they may substitute this Power of Anorney, compromise, conciliaie. 2dm
the facts of the case, desist, cancel. recgive, resign, and ratifv acts done b
representatives withoul a power of eitomey.

Dr. ALH. Pegt
\Holdm of Proxy

Signatere:
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CERTIFICACION NOTARIAL (SOCIEDAD) . NODRRIXL CERTIFICATION (COMPANY)
"MAKEL "
MAKELAAR BY aKELAAR
El infrascrito Notario/Certifica: Que la firma que antecede de The undersigm certifies: That the preceding signature S
P.N.M. KONINGS & A.J.H.PEGT of
. PoNiM- m & A-'J-H- PE}T
es auténtica; que €l signatarié desempefia actualmente el carge [P authentic, that the signatomlﬁrrently ac® in the position of __
de apodérados Holder of Proxy
de la compafiia__ N V. Organon of the company _N.V. Qmegnn
sociedad que actualmente existe y estd organizada de acuerdo a a company currently existing and organized under the laws of __
las leyes de_Paises Bajos The Netherlands '
que la direccién de dicha compafiia es that the address is Kloosterstraat 6, 5349 AB Oss,
Kloosterstraat 6, 5349 AB Oss, Holanda The Netherlands
y que ¢l signatario {iZneﬂfacultad para otorgar este documento. and that the signatopy haxthe power to grant this document.
les w
'MAKFL AAR"
Todos los hechos anteriores le constan por haber examinado los The Motegr Public is aware and attests 1o the above facts upon
documentos respectivos y de todo ello da fe. examination of the corresponding documents.
Dado y firmadoen__ Ryceum Holanda Given and signed in_Bussum, The Netherlands
E' 30 Agosto 2007 On__ 0 Agust 2007 /'/'_—)I
///
APOSTILLE

Convention de La Haye du 5 octobre 1961

1. Pais: LOS PAISES BAJOS
El presente documento piblico
2. Ha sido firmado por: B_J__q,.[-.{,,g_ig[.g&sc .

. R LT DN bt
\ 3. Actuando en calidad detanakelnarimeninikan on oy
modellen te Bussum {iroyomccoTa HAGO ConsTAR go.
‘ FroTocoRIA SNTAR QUE La
4 ; COINCIDE EON g1, OrigiNay L
|

Y estd revestido del si
B.G.H. Pieterse X
Certificado
En Amsterdam X
El dia 31 Augustus 2ﬂu
' Certificado por el Sefretapivaly
de Distrito Amsterdatn
8! Cg"n el no: ‘:“ ;
9. %Sellado/limbrado T =

© 4 a visTa
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(54) Title: NON-STEROIDAL COMPOUNDS USEFUL AS GLUCOCORTICOID RECEPTOR MODULATORS

(57) Abstract: This invention relates 1o novel amino acid
derivatives of formula (I) wherein the R groups have the following
meanings: -R, is -H or -(1-4C)alkyl; -R; is -C(O)R,s or -S(O)Rs;
Ry is -H, -(14C)alkyl or -ORy,; Ry is -H, ~(1-4QC)alkyl or
-ORys: -Rg is -H.or.-C(R;g)NOR,¢; -Rj; is -H, -halogen, -cyano,
Q13 0 -(1~6-C)alkyl,. -(2-6(;)alkcny] or -(2-6C)alkynyl, z‘ﬂl optionally
substituted with -amino, -hydroxyl or -halogen; -Ry is -H, -cyano,
-halogen, -nitro; '-(1-6C)alkyl, -(2-6C)alkenyl, -(2-6C)alkynyl or
-O(1-6C)alkyl, all optionally substituted with -amino, -hydroxyl
or -halogen; -(hetero)aryl, optionally substituted with -cyano,
-halogen, “2(1-40)alkyl, -(1-4C)alkoxy, -(1-4C)alkexy(l- 4C)alkyl or
-(hetero)aryl; -C(R1e)NORg; -C(O)N(R17)a; -C(O)R1S, -C(O)ORy,,
-NHC(O)Ry, or -NHS{O}R;; -Ry is -H, -halogen, -cyano, or
-(1-4C)alky], optionally substituted with -halogen; -R,q is -H or
~(1-4C)alkyl; -R,, is -H; -R,3 is -H, -cyano or - (1—4C)a]kyl -Ry; is -H, -(1-4C)alkyl, -halogen or -formyl; -R,, is -H, -halogen,
-cyano, (1-4Catkyl or -(hetero)aryl; or a pharmaceutically acceptablc salt thereof. The compounds of this invention are Lighly
specific for the glucocorticoid receptor and may be used for treating inflammatory diseases.

R12
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NON-STEROIDAL COMPOUNDS USEFUL AS GLUCOCORTICOID RECEPTOR
' MODULATORS

The present invention relates to glucocorticoid receptor modulating compounds as well
as to the use of these compounds in therapy. ‘

Intracellular receptors are a class of structurally related proteins involved in the
regulation of gene proteins. Steroid receptors are a subset of these receptors, including
the glucocorticoid receptor (GR), progesterone receptor (PR), androgen receptor (AR),
estrogen receptor (ER), and mineralocorticoid receptor (MR). Regulation of a gene by
such receptors or factors requires the intracellular receptor and a cortesponding ligand
which has the ability to selectively bind to the receptor in a way that affects gene

transcription.

The current steroidal ghicocorticoid receptor modulators (glucocorticoids) like
prednisolone a.0. are very effective anti-inflammatory agents that are currently used to
treat diseases like Rheumatoid Arthritis (RA), Inflammatory Bowel Disease (IBD),
Lupus, allergies, asthma, psoriasis and to prevent transplant rejection (J.D. Baxter,
Advances in Internal Medicine 45; 317-349; 2000). Anti-inflammatory effects of these
compounds are thought to be mediated through an inhibition of the expression of pro-
inﬂammatorj mediators like adhesion molecules, cytokines, chemokines and enzymes

‘by a mechanism that involves the interaction of the ligand-bound GR with transcription

factors. This mechanism is referred to as transrepression (M. Karin, Cell 93; 487—490;
1998) . | '

The use of current steroidal glucocbrticoids is accompaﬁied by metabolic and other
side effects (e.g. diabetes, h'ypertensio.n, osteoporosis, muscle wasting, a.0.). Part of
these side effects are thought to be mediated through the direct interaction of the ligand
bound GR to glucocorticoid responsive elements (GRE’s) on the DNA of target genes
and the subsequent induction of gene expression (J.D. Baxter, Advances in Internal
Medicine 45; 317-349; 2000; M. Karin, Cell 93;487-490; 1998). Another part of these
side effects might be due to cross-reactivity with other steroidal receptors, like the
mineralcorticoid (MR) or the progesterone receptor (PR).

Non-steroidal glucocorticoids have no molecular structural similarity with steroids and
therefore one might also expect differences in physicochemical properties,
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pharmacokinetics (PK) parameters, tissue distribution (e.g. CNS versus peripheral) and
more importantly non-steroidal glucocorticoids may show no/less crogs-reactivity to
other steroid receptors or may show no/less metabolic or other side efiects.

The present invention provides non-steroidal compounds that modulate glucocorticoid
receptor activity. More particularly, the present invention provides high affinity non-
steroidal compounds for GR binding which show anti-inflammatory effects in vitro and
in vivo. According to the present invention compounds are provided having a general
formula I, or a prodrug thereof, or a pharmaceutically acceptable salt thereof.

The present invention provides non-steroidal compounds that modulate glucocorticoid
receptor activity. More particularly, the present invention provides high affinity non-
steroidal compounds which are agonists, partial agonists or antagonists of the
glucocorticoid receptor. According to the present invention compouhds are provided
having a general Formula I,

R12

R13

Formulal

ora pharmaceutically acceptable salt thereof.

In this formula f]ié R‘gr'oups have the following meanings:
-Ry 1s -H or -(1-4C)alkyl;

‘R is -C(O)Rys or -S(O)aRy5;

-R; is -H, -(1-4C) alkyl or -ORys;

-Rs is -H, -(1-4C)alkyl or -ORys;

-Rg is -H or -C(R;6)NOR;s;

-R7 is -H, -halogen, -cyano;
-(1-6C) alkyl, -(2-6C)alkenyl or -(2-6C)alkynyl, all optionally substituted with -amino,
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-hydroxyl or -halogen;

-Rg is -H, -c. ano, -halogen, -nitro;

-(1-6C)alkyl, -(2-6C)alkenyl, -(2-6C)alkynyl or -O(1-6C)alkyl, all optionally
substituted with -amino, -hydroxyl or -halogen;

-(hetero)aryl, optionally substituted with -cyano, -halogen, -(1-4C)alkyl, -(1-
4C)alkoxy, -(1-4C)alkoxy(1-4C)alkyl or -(hetero)aryl;

-C(Ry16)NOR ¢, ~C{OIN(R7)2, -C(O)R 3, -C(O)OR 9, -NHC(O)R2g or -NHS(O)2R2;
-Ry is -H, -halogen, -cyano, or -(1-4C)alkyl, optionally substituted with -halogen;
-Rygis -H or -(1-4C)alkyl; '

-Riyis -H;

-Ry; is -H, -cyano or -(1-4C)alkyl;

~-Ry31$ -H, -(1-4C)alkal, -halogen or -formyl;

-Ry4 is -H, -halogen, -cyano, -(1-4C)alkyl or -(hetero)aryl;

Rysis-H; '

«(1-6C)alkyl, -(2-6C)alkenyl, —(2-6C)alkyn$r[, -0(2-6C)alkyl, -O(2-6C)alkenyl or -O(2-
6C)alkynyl, all optionally substituted with one or ‘more -OH, -halogen, -cyano or
-(hetero)aryl, -

-(hetero)aryl, optional'ly substituted with -(1-4C)alkyl, -halogen or -NH;;

-NHz, -(di)(1-4C)alkylamino, -(1 -4C)aﬂ(}'lthi6( 1-4C)alkyl, -(1-4C)alkoxy(1-4C)alkyl
or -NR;6ORys; |

-Ry¢is -H, -(1-6C)alkyl, i—(2-6C)alkenyl or -(2—6C)a1kjmyl;

-R,7 is -H; : _

-(1-6C)alkyl, optionally substituted with halogen, -(1-4C)alkoxy or -(hetero)aryl,
optionally substituted with -halogen, -(1-4C)alky! or -(1 -4C)z_1lkoxy;
~(3-6C)cycloalkyl or -(hetero)aryl, optionally sﬁbstituted with -halogen, -(1-4C)alkyl or
-(1-4C)alkoxy; ' .

-Rig is -H, -NH; or -(1-4C)alkyl, optionally substituted with ;QH, -halogen, -cyano or
-S(1-4C)alkyl; '

-Rys is -H or -(1-6C)alkyl, optionally substituted with -OH or -halogen;

Raois -H; |

-(1-6C)alkyl or -(2-6C)alkenyl, both optionally substituted By -halogen, -O(1-6C)alkyl,
-(hetero)aryl, optionally substituted with -(1-4C)alkyl or -haiogen;
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-(3-6C)cycloalkyl, -(1-6C)alkoxy, -(1-6C)alkenyloxy;
-(hetero)aryl, optionally substituted with -(1-4C)alkyl);
-NHj,, -NH(1-6C)alkyl or -NH((hetero)aryl) and

-Ry) is -H or -(1-6C)alkyl,

Thus, it has now been found, that the foregoing class of compounds according to
Formula I or pharmaceutically acceptable salts thereof, have glucocorticoid receptor

modulatory activity.

The term -(1-6C)alky! as used in the definition of the invention means a branched or
unbranched alicyl group having 1-6 carbon atoms, for example methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl and tert-butyl, pentyl and hexyl. Preferred are -(1-4C)alkyl.
The term -(1-4C)alkyl as used in the defﬁﬁtion of the invention means a branched or
unbfanched alkyl group having 1-4 carbon atoms, for examble- methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl and tert-butyl. Preferred are melhyl and ethyl. Most
preferred is methyl.

The term -(3-6C)cycloalkyl means a cyclic alkyl group having 3-6 carbon atoms.
The term halogen means fluorine, chlorine, bromjhe' or iodine, -

The term -(2- 6C)a1kenyl means a branched or unbranched alkenyl group having 2-6
carbon atoms, such as ethenyl, 2—butenyl .pentenyl and hexenyl. Preferred are -(2-
4C)alkenyl.

The term -(2-4C)alkenyl means a branched or unbranched alkenyl group having 2-4

carbon atoms, such as ethenyl and 2-butenyl

The term -(2-6C)alkynyl means a branched or unbranched alkynyl group having 2-6
carbon atoms, such as ethynyl propynyl butylyl pentynyl and hexynyl Preferred are -
~(2-4C)alkynyl.

The term (2-4C)alkynyl means a branched or unbranched alkynyl group having 2-4

* carbon atoms, such as ethynyl and propynyl

The term -0(1-6C)alkyl means -(1-6C)alkyloxy wherein (1 6C)alkyl has the
previously defined meamng '

The term -O(2-6C)alkenyl means -(2- 6C)alkenyloxy wherem -(2-6C)alkenyl has the
prev:ously defined meaning.
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The term -O(2-6C)alkynyl means -(2-6C)alkynyloxy wherein -(2-6C)alkynyl has the
previously defined meaning.

The term -(1-4C)alkyloxy means an alkyloxy group having 1-4 carbon atoms, the alkyl
moiety having the same meaning as previously defined. -(1-2C)Alkyloxy groups are

preferred. Most preférred is ﬁlethoxy.

The term -(1-4C)alkoxy(1-4C)alkyl means a -(1 -4C)a1koxy attached to a -(1-4C)alkyl
group, both groups having the previously defined meanings.

The term -(di)(1-4C)alkylamino means a amino moiety, with at least one, optionally

two hydrogens replaced by a -(1-4C} alkyl group as previously defined.

The term -S(1-4C)alkyl means a -(1-4C)alkylthio group, the -(1-4C)alkyl group having

the previously defined meaning.

The term -NH(1- 6C)alkyl means a -(1 6C)alkylamme group, the -(1-6C)alkyl group

having the previously defined meaning,

The term -NH_(hetero)aryl means a -(hetero)arylamine group, the -(hetero)aryl group
having the previously identified meaning.

The term -(1-4C)alkylthio(1-4C)alkyl means an -(1-4C)alkylthio group attached to a -
(1-4C)alkyl group, both having the previously defined meanings.

The term aryl means 6 membered aromatic ring system:

The term -(hetero)aryl means a 5 or 6 membered aromatic ring system contﬁining at

least one hetgfbatom selected from the group of N, O and S; such as, but not limited to,

pyridinyl, pyrimidinyl, pyrazinyl, tetrazolyl, thiadiazolyl, isoxazolyl, oxadiazolyl,

d[hydrooxazolyl or furanyl

The term pharmaceutlcally acceptable salt represents those salts which are, within the
scope of medical judgement, suitable for use in contact for the tissues of humans and
lower animals without undue toxicity, irritation, allergic reSponée and the like, and are
commensurale with a reasonablo benefivrisk ratio: Pharmasewtically acceptable salts

are well known in the art. They may be obtained during the final isolation and

purification of the compounds of the invention, or separately by reacting the free base
function with a suitable mineral acid such as hydrochloric acid, phosphoric acid, or

sulfuric acid, or with an organic acid such as for example ascorbic acid, citric acid,



WO 2007/025938 ' PCT/EP2006/065696

10

15

23

-6 -

tartaric acid, lactic acid, maleic acid, malonic acid, fumaric acid, glycolic acid, sucoinic
acid, propiondc acld, acetic acid, mefhanesulfonic acid, and the like. The acid fimction
¢an be reacted with an otganie or a triners! bass, like sadium hydroxide, potassium

* hydroxide or lithium hydroxide,

The invantioh thus ralé:tes 1o the compounds of formula I as defined hexe ebove.

Another aspect of fhe invention concern tho compounds according to Formula I
wherein -Ra, -Re “Ry, “Roy ~Ruzs “Ruz, ~Ruq ang=Fg.are -H and -Rqand -Ryg oo -H
or (1-4C)alkyl aud the ofher groups have the indicated meaning.

Another aspect of the :lnvenﬂon is directed oompounds according to Formula I wherein

R, Is -H;

-R3 is «H, -cyano or -halogen;

~(hetero)aryl, optionally substitated with -(1-4C)alkyl;

~C(R15)NOR 5, “C(OIN(R17)2, ~C(O)R15 er-C(OYOR, 53

-Ryo is ~(1-4C)alkyl;

-Rys is (1-6C)alkyl, optionally subsnuzted with one or more -halogen or Chzmo)a:y].
-(helem)aryl, optionally substituted with (1 -4C)a]ky1 or -NHs; ar
~(di)(1-4C)alkylamino;

Rz 15 (hetero)sryl, optiomally snbstihated with -(1-4C)a1koxy

-Rys is -(1-4C)atkyl and

“Riyp i5 «(1-6C)allyL. -

In yet another aspéct the invention concerns compounds according to Formula I
wherein

~Ry is ~cyano,

~(hetero)aryl, optionally substituted with -(1-4C)alkyl;

~COMRr , “C(O)Ryg or -C(O)OR 5. |

In a further aspect the invention relates to compounds aceording to Formpla ) whefein
~(hetero)arylin Rgis G-membaped heteroaromatic ring.

In sl & further aspect the invention relates fo compounds according to Formuia X
wherein the heteroaromatic ring in -(hetern)aryl in -Rg coutains 1 ar moze N atoms,

=
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In yet another aspect the invention is directed to compounds according to Formula I

wherein -Ry is -C(O)Rys.

In a further aspect the invention relétes to compounds according to Formula I wherein
-Rys is a -5-membered (hetero)aryl,

In another aspect the invention relates to compounds according to Formula I wherein
-Rys is a -(1-4C)alkyl, optionally substituted with one or more halogen.

The invention also resides in compounds according to Formula I which are highly

specific for the glucocorticoid receptor. Specificity can be determined by testing the

compound as described further on for the glucocorticoid receptor, with other well- (_
known receptors such as progesterone receptor, androgen receptor, mineralocorticoid

receptor or estrogen receptor.

Furthermore, the present invention covers all possible combinations of particular and

preferred groups described hereinabove.

The compounds of the present invention possess at least three chiral carbon atoms and
may therefore be obtained as pure enantiomers, or as a mixture of énantiomers, or as a
mixture of diastereomers. Methods for obtaining the pure enantiomers are known in the
art, e.g crystallization of salts which are obtained from optically active élcids and the
racemic mixture, or chromatography using chiral columns. For s-éﬁara'tion of

diastereomers, straight phase or reversed phase columns may be used. (

The compounds of the present invéntjon can be synthesized in a sequence of reaction
steps as shown in steps A through 1. ' ’

Step A

Treatment of anthraquinone (1) with sodium azide in concentrated sulfuric acid gives
access to the desired SH-dibenzo[b,e]azepine-6,11-dione (2) in quantitative yield
(Scheme 1}
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Compounds of general structure 2 can then be methylated to afford compounds of
general structure 3. )

Step C

Compounds of general structure 3 can then be reduced to afford compounds of general
structure 4. The above mentioned reaction is typically conducted using lithium
aluminium hydride as reégem.

Step D

Compounds of general structure 4 can then be selectively oxidized to afford the
morphantridine derivative 5.

The above mentioned reaction is typically conducted at ambient temperature in the
presence of manganese dioxide.

Steps E.F

Compounds of general structure 5 can then be reacted in a Diels-Alder fashion to form
ring D and afford tetracyclic compounds of general structure 6. These compounds can
then be reduced in-situ to afford the tetracyclic alcohols of general structure 7, which
are obtained mainly in the trans conformation.

The first above mentioned reaction is typically conducted at reduced temperature in the
presence of Danishefsky’s diene and ytterbium trifluoromethanesulfonate, with the use
ofan organic so lvent. These crude products are then reduced at ambient temperature in
the presence of sodium borohydride, with the use of an organic solvent.

Step G

Compounds of general _su_-uc.ture 7 can then be reacted under Mitsunobu conditions to
afford azide compounds of general structure 8.

The above mentioned reaction is typically conducted at ambient temperature in the
presence of triphenylphosphine, diisopropylazodicarboxylate and diphenylphosphory!l
azide, with the use of an organic solvent. '

B
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Scheme 1

s StepH

Compounds of general structure 8 can then be reduced to afford the free amine
compounds of general structure 9. The above mentioned reaction is typically conducted
at ambient temperature in the presence of triphenylphosphine and water, with the use of
an organic solvent, '
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Step |

These products 9 are then converted into the desired amides, carbamates and urea’s and
sulphonamides 10 by general procedures.

Compounds 7, 9 and 10 are the key intermediate compounds in the formation of all
other compounds disclosed within. These compounds, either already being halogenated

_or can be halogenated, etc. and then further modified by the methods described within
to afford the desired entities with the desired rel-(2R,10R,14bR)-stereochemistry.

The compounds of the present invention possess at least three chiral carbon atoms and
may therefore be obtained as pure enantiomers, or as a mixture of enantiomers, or as a
mixture of diastereomers. Methods for obtaining the pure enantiomers are known in the
art, e.g crystallization of salts which are obtained from optically active acids and the
racemic mixture, enzymatic resolution proceedings or chromatography using chiral
columns. For separation of diastereomers, straight phase or reversed phase columns

may be used.
It has been found that eutomers have (25,108,14bS)-stereochemistry.

The compounds of the present invention modulate glucocorticoid receptor activity, The

- compounds thus can be used inl the treatment of immunclogical and inflammatory
diseases. In particular the compounds can be used to treat rheumatic diseases such as
rheumatoid arthritis, juvenile arthritis, and ankylosing spondylitis, dermatological
diseases including psoriasis and.pemph'igus, allergic: d_isord'ers including allergic
rhinitis, atopic dermatitis, and contact dermatitis, pulmonary conditions including
asthma and chronic obstructive pulmbnary disease; and other immune and
inflammatory diseases including Crohn diseaée;' ulcerative colitis, systemic lupus
erythématosus, autoimmune chronic active hepatitis, osteoarthritis, tendonitis, and
bursitis. In addition, the compdunds can be used to help préxient rejection of organs
after organ transplantation. B |

More in particular the compounds can be used to treat rheumatoid arthritis, psoriasis,
asthma and chronic obstructive pulmonary disease, Crohn disease or ulcerative colitis
and the compounds can be used to help prevent rejection of organs after organ
transplantation. ' '

Methods to determine réceptor binding as well as in vitro and in vivo assays to
determine biological activity of the compounds are well known in the art. In general,
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the expressed receptor is treated with the compound to be tested and binding,

stimulation or inhibition of a functional response is measured.

To measure binding, isolated cytosol containing the expressed GR may be used.
Radioactive or fluorescence labelled compounds may also be used. As reference
compound, native hormone or other compounds binding to the receptor can be used. As
an alternative, also competition binding assays can be performed. These binding assays
can be either developed in house or might be purchased as commercially available
binding assays (Xits). Experimental methods to determine binding affinities are well
known in the art. '

For selecting GR modulators, compounds should bind with an affinity of < 10°M to
the receptor. More preferably, binding affinity is < 107 M and most preferably, binding
affinity is < 10 M.

To measure a functional response, isolated DNA encoding the glucocorticeid receptor

" gene, preferably the human receptor, is expressed in suitable host cells, for instance in

human osteoblastic U20S cells. '

Methods to construct recombinant glucocorticoid receptor-expressing cell lines are
well known in the art (Sambrook et al., Molecular Cloning: a Laboratory Manual, Cold
Spring Harbor ALab'oratory Press, Cold Spring Harbor, la’iest edition). Expression of
receptor is attained by expression of the'DNA encoding the desired protein. Techniques
for site directed mutagenesis ligaﬁon of additional.sequences, PCR and construction of
suitable expression systems are all, by now, well known in the art. Portions or the
entire DNA encoding the desired: protem can be constructed synthetically using
standard solid phase techniques, preferably to include restriction sites for ease of
ligation. Suitable control elements for transcription and translatlon of the included
codmg sequence can be provided to the DNA coding sequences As is well known,
expression systems are now available which are compatible with a.wide variety of
hosts, including prokaryotic hosts, such as bacteria, and eukaryetic hosts, such as yeast,
plant cells, insect cells, mammalian cells, avian cells and the like.

In vitro, inflammation can be miniicked in a human cell line, stably transfected with

fuman GR DNA Wt is stimwleted to secrete cytokines', chegokines and other
inflammatory mediators. Anti-inflammatory eﬁ'ects of compounds can be quantified by
measuring inhibition of the inflammatory response in that cell line. By testing full dose
response curves, ECsp values can be calculated for both compoimds and a reference
compound like predmsolone ECso values mlght be compared to the ECsq values
obtained for predmsolone within the same cellular assay. Preferably compounds have
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ECsq values that are in the range of the ECs; obtained for prednisolone. More
preferably, ECsq values are less than that obtained for prednisolone.

The skilled artisan will recognize that desirable ECsy values are dependent on the
compound tested, For example, a compound with aa ECsg, which is less than 10 M i,
generally, considered a candidate for drug selection. Preferably this value is lower than
107 M. However, a compound which has a higher ECso, But is selective for the

_particular receptor, may be even a better candidate.

In vivo, the anti-inflammatory effect of compounds can be tested in mice that are
treated with lipopolysaccharide (LPS). Compounds can be administered systemically at
or before the time of LPS treatment. Anti-inflammatory effects can be quantified as an
inhibition of LPS-induced TNFO. in the serum of mice or any other inflammatory
cytokine or chemokine (S. R. Hyde & RE. McCallum Infection and Immunity, 60;
976-982(1992)). The potency to inhibit arthritis could be tested in the mouse collagen
type II-induced arthritis model (CLA) as the ability to inhibit paw swelling (D.E.
Trentham et al. J Exp Med 146; 857-868 (1977)), or another arthritis model.

The invention thus also resides in a pharmaceutical comi)osition comprising a
compound or a salt thereof having the general formula 1. Thus the compounds
according to formulaI can be used in therapy

Suitable adtmmstratlon routes for the compounds of foxmula Tor pharmaceuucally
acceptable salts thereof, also referred to herein as the actwe ingredient are

_ mtramuscular injections, subcutaneous mjectlons mtravenous mjections or

mtrapentoneal IQ]CCtIODS oral and intranasal administration. Preferably, the
compounds may be administered orally. The exact dose and regimen of administration
of the active mgredlent ora pharmaceut1ca1 composmon thereof will necessarily be

'dependent upon the therapeutlc effect to be aclneved (e.g. ‘treatment of asthma, R.A,

1.B.D) and may vary with the partlcular compound the route of administration, and the
age and condition of the individual subject to whom the medicament is to be
administered. Generally, a therapeutlcally effective daily dose is from about 0.001 mg
to about 15 mg/kg of body weight per day per compound of the invention; preferably,
from about 0.1 mg to.about 10 mg/kg of body weight per day; and most preferably,
from about 0.1 mg/kg to about 1.5 mg/kg of body weight per day. Some degree of
routine dose optimization may be required to determine an optimal dosing level and
pattern. -
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Administration of the compounds of the invention; in pure form or in an appropriate
phannaéeutical composition, can be carried out using any of the accepted modes of
administration of pharmaceutical compositions. Thus, administration can be, for
example, orafly, bucally (e,g,, sublinguaélly), nasally, patjexit'érallj_f, topically,
transdermally, vaginally, or rectally, in the form of solicf,. semi-solid, lyophilized
powder, or liquid dosage foi'ms such as for exami:}e, tablets, suppositories pills, soft
elastic and hard gelatin capsules, powders, solutions, suspensions, or aerosols or the
like, preferably in unit dosage forms suitable for simple administration of precise
dosage.

A further aspect of the invention resides in the use of the compounds according to
Formula 1 or a pharmaceutically acceptable salt or solvate thereof for the preparation of

a medicament for immunotherapy.

Examples

The numbering in the examples refers to Scheme 1, where Rs, R3, Ry, Re-Ry =H, Ryp =
Me, Ry;-R)4 = H, uniess stated otherwise.

A mixture of concentrated sulfuric acid (25.2mL) and DCM (dichloromethanc) (8.4
mL) was cooled te 0°C, anthraquinone (1) (5 g, 24 mmol) was added, then sodium
azide (1.84 g, 28.3 mmol} was added in small portions over a 1h period at 0-3°C. The
reaction mixture stirred overnight at room temperature and then pourcd into ice water
(300 mL). The product was ﬁltered off, washed with water till acn:l—free and dried to
give SH-dibenzo[b,e]azepine-6,11 -dione (2) as a white sohd (5. 3 g, 100 %). Data :
{mvz) = 224 (M+H) '

Toa suspensxon of 5H~dibenzu[b,e]azepine-6 11-dione (2) (50 g, 0.22mol) in toluene
(800 ml,) methyl magnesium iodide (3 M in Et,0, 200 mL, 0. 6 mol) was added. The
reaction mixture was heated under reflux for 6h, then poured into aqueous ammonium
chloride and stirred for 10 minutes. The produ_ct was filtered off and dried to give 11-
hydroxy-11-methyl-5,11-dihydro-dibenzo[b,eJazepin-6-one (3) as a white solid (51.6
2,96 %) Data: (m/z) = 240 (M+H)". '

11-Hydroxy-11-methyl-5,1 1-dihydro-dibenzo[b,elazepin-6-one (3) (51.6g 0.22mol)
was added to a suspension of LiAlH, (33 g, 0.88 mol) in dioxane (850 mL). The
reaction mixture was.heated to 105°C, After 2.5h under reflux the reaction mixture was

cooled, the excess LiAlH; was destroyed with aqueous Na;SQ4 (55 mL), ethyl acetate
(1.8D) and Na,8O. (440 g) were added, the reaction mixture was stirred for 20 min.

L1
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The solids were filtered off and the filtrate was concentrated under reduced pressure.
The crude product was purified by column chromatography on silica (Heptane : Ethyl
acetate = 6 : 4) to give 6,11-dihydro-11-methyl-5H-dibenzo[b,e]azepine (4) (28 g, 61
%) Data: (m/z) = 210 (M+H)"." ‘

A solution of 6,11-dihydro-11-methyl-SH-dibenzo{b,e]azepine (4) (8 g, 38.3 mmol)
in aceton (1500 mL) was cooled to 0°C and NBS (N-bromosuccinamide; 6.81 g, 38.3
mmol) was added. The reaction mixture was stirred for 20 min at 0°C, quenched by
addition of aqueous NaHCO; (300 mL) anid concentrated under reduced pressure. The
product was extracted into ethyl acetate which was washed with brine, dried (Na;SO.)
and concentrated urider reduced pressure. The crude product was purified by column
chromatography on silica (Heptane : Ethyl acetate = 8 : 2) to give 2-bromo-6,11-
dihydro-11-methyl-5H-dibenzo[b,e]azepine (4, Rg=Br;32g, 97 %) Data: (m/z) =
288 /290 (M+H)". |

To a solution of 2-bromo-6, 1 1-dihydro- 11- methyl -5H-dibenzo[b,e]azepine (4 Rg=
Br; 32 g, 0.11mol) in DCM MnO; (manganese ox1de)(96 6 g, 1.11mol) was added and
the reaction mixture was allowed to stir ovemght The reaction mixture was filtered
over decahte and concentrated under reduced pressure. The crude product was purified
by column chromatography on silica (Heptane : Ethyl acetate = 8 : 2) to give 2-bromo-
11-methyl-11H-dibenzo[b, e]azepme (5, Rs Br; 29, 4 2,92%). Data: (w/z) = 286/

288 (M+H)".

To a stirred solution of 2-bromo- ll-methyl-l 1H- dlbenzo[b e]azepme (5 Rg = Br; 666
mg, 2.33 mmol) ytterblum (II])tnﬂate (146 mg, 0. 23 mmo I) was added After stirring
for 10 min. at room temperature Danishefsky’s diene (0.89 mL, 4.66 mmol} was
added. The reaction mixture was allowed to stand vovernight af room temperature. The
reaction mixtu'ré was quenched with ziqueous NaHCO;, extr_z*.cted into ethyl acetate,
washed with brine, dried (N a2804) and concentrated under reduced pressure. The

-crude product was purified by column chromatography on silica to give 8-bromo-
. 10,14b-dihydro-10-methyl-dibenzo[c,f]pyrido[1,2-a]azepin-2(1H)-one (6, Rs = Br;

338 mg, 41 %). Data: (m/z) = 354 /356 (M+H)".

A suspension of 8-bromo-10, 14b-dihydro-lO-methyl—dibenzotc,t]pyrido[l,2-a]azepin-
2(1H)-one (6, Rg = Br; 13.07 g, 37 mmol) in ethanol (700 mL) was cooled to 0°C and
NaBH, (14 g, 370 ﬁlmol) was added. The reaction ijtdre was stirred overnight at
room temperature. The reaction mixture was cooled, the excess NaBH, was destroyed

~ with aceton (300 mL), stirred for 30 min. and éonce_nt:ate_d- under reduced pressure.
The product was extracted with ethyl acetate and aqueous NH,Cl, washed with brine,

dried (Na;SO,) and concentrated under reduced pressure. The crude product was
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purified by column chromatography on silica (Heptane : Ethyl acetate = 7 : 3) to give
rel-[(2R,10R,14bR)-8-bromo-1,2,3,4,10,14b-hexahydro-10-methyl-

- dibenzo[c,f]pyrido|1,2-a]azepin-2(1H)-ol (7, Rg = Br; 7.8 g, 60 %). Data : (m/z) =

358/360 (M+H)".

A stirred solution of rel-[(2R_,10R,14bR)-8-br0mo-l,2,3,4,10,14b-hexahydro-10-
methyl—dibenzo[c,ﬂpyrido[1',2-a]azepi;1-2(]H)-ol (7, Rg=Br; 5.0 g, 14 mmol) and
triphenylphosphine (4.76 g, 18.1 mmol) in dry THF (150 mL) was cooled to 0°C and
diisopropylazodicarboxylate (3.60 mL, 18.1 mmol) was added.
Diphenylphosphorylazide (3.90 mL, 18.1 mmo [) was added, then the cooling was
removed. The reaction was allowed to warm to ambient temperature and sfirred
overnight. The reaction mixture was concentrated under reduced pressure and the crude
product was purified by column chromatography on silica (Heptane : Ethyl acetate =
95 : 5) to afford rel-[(2R, 10R,14bR) 2-azido-8-bromo-1,2,3,4,10,14b-hexahydro-10-
methyl—d1benzo[c f]pyrldo[l 2-a]azepme (8, Rg = Br 4.7 g, 89 %). Data: (m/z) =
383 /385 (M+H)".

To a stirred solution of rel-[(2R,10R, 14bR)-2-azido-8-bromo-1,2,3,4,10,14b-

, hexahydro-10—methylfdibenzo_[c,f]pyrido[1,2-a]azepine (8, Rg=Br; 4.7 g, 12.3 mmol)

in THF (150 mL) and HO (4.5 mL) triphenylphosphine (3.86 g, 14.7 mmol) was
added. The reaction mixture was stirred overnight at 50°C then concentrated under
reduced pressure to afford rel-[(2R,10R. 14bR) 8-bromo-1,2,3,4,10 ,14b-hexahydro-10-
methyl -dibenzo[c,f]pyrido[1, 2- aazepin-3-amine (9, R = Br). Data : (m/z) = 357/
359 (M+H)" :

Example 1, rel-N-[(2R,10R, 14bR)-8-bromo-1,2,3,4,10 ,14b-hexahydro-10-

methyldibenzo[c,f]pyrido[1,2- a]azepm—2 -yl]-2,2 2-mﬂuoroacetam1de (10, Rs=Br, R,
= COCF;).

Crude 9 (Rg = Br) was s taken up in MeOH (150 mL), triethyla'mine (3.4mL, 24.6
mmol) and ethyltrifluoroacetate (7.33 va, 61.5 mmol) were added and the reaction
mixture was heated to 50°C and held for 3 hours. The reaction mixture was
concentrated under reduced 'pressﬁre then purified by column chromatography on silica
(Heptane : Ethyl acetate = 8 : 2) to afford rel-N-[(2R,10R,14bR)-8-bromo- _ |
1,2,3,4,10,14b-hexahydro-10-methyldibenzo[c,f]pyrido[1,2-a]azepin-2-y1]-2,2,2-
trifluoroacetamide (10, Rg = Br, R,= COCF3; 4.7 g, 84 %). Data: (m/z) = 453 /455
(M+H)".



WO 2007/025938 ‘ PCT/EP2006/065696

10

15

20

25

30

35

- 16 -

Example 2, rel-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexahydro-10-
methyldibenzo[c,f]pyrido{1,2-aJazepin-2-yl]-2,2,2-trifluoroacetamide (10, Rg = CN, R>
= COCF3).

A stirred solution of 10 (Rg = Br, R;= COCF3; 800 mg, 1.77 mmol) in NMP (N-

thethylpyrrolidone) (15 mL) was degassed by bubbling nibrogen through for 0. houss.

CuCN (395 mg, 4.43 mmol) was added and the reaction mixture was stirred for 7
hours at 200 °C . The reaction mixture was quenched with a 25 % NH4OH solution in
H,0 and the product was extracted into ethyl acetate. The organics were washed with a
25 % solution of NH,OH in H,0, brine, dried (Na;SOq) and concentrated under
reduced pressure. The crude product was purified by column chromatography on silica
(Heptane : Ethyl acetate = 8 :'2) to rel-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-
hexahydro-10-methyldibenzojc,f]pyrido[1,2-a] azepin-Z-ylj -2,2,2-trfluoroacetamide
(10, Rg = CN, R,= COCF3; 630 mg, 89 %). Data: (m/z) = 400 (M+H)",

Example 3, rel-2,2-dichloro-N-[(2R,10R,l4bR)—8-cyan6-1,2,3,4,1 0,14b-hexahydro-
10-methyldibenzo[c,f]pyrido[1,2-a]azepin-2-yl]acetamide (10, Rg = CN, Rz = CO-
CHCL,).

To a stirred solution of 10 (Rg = CN; R, = COCF;; 78 mg, 0.195 mm@l) in EtOH (5
mL) was added a 2N NaOH solution in H,0 (1 mL), The reaction mixture was stirred
at room temperature for 2 hours. The reaction was quenched with H;O and extracted
with ethyl acetate. The organics were washed with brir_le,' dried (Na,SO,) and
concentrated under reduced pfessure to afford crude rel-N-[(2R,10R, 14bR)-8-cyano-
1,2,3,4,10, 14b—hexa.hydro 10-methyl- dibenzo[c, t]pyndo[l 2—a]azepm—3 amine (9, Rg=
CN; 60 mg, 100 %).

A stirred solutlon of 9(Rg= CN 108 mg, 0.356 mmol) and triethylamine (52 mL,
0.374 mmol) in DCM (4 mL) was cooled to 0 °C: chhloroacetyl chloride (36 mL,
0.374 mmol) was added and the reaction was stirred at room temperature for 2 hours.
The reaction was quenched with a saturated NaHCO; solution in H>O and the product
was extracted into DCM. The"org‘a’nics were dried and concentrated under reduced
pressure. The crude product was purified by column chromatography on silica,
followed by preparative HPLC. Freeze- -drying from EtOH / H;O afforded rel-2,2-
dichloro-N- [(2R,lOR,14bR) 8-cyano-1,2,3,4,10,14b-hexahydro-10-methyldiben-
zo[c,f]pyrido[1 2-a]azep1n 2- yl]acetannde (10, Rg=CN, Rz— COCHClg, 64 mg, 46
%). Data : (m/z) = 415 (M+H)
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Example 4, rel-2,2,2-trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-
methyldibenzo[c,f]pyride[1,2-aJazepin-2-ylJacetamide (10 : Ry = CF3).

This compound was prepared, in an analogous manner as described in Example 1, from
5 to afford rei-2,2,2-trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-
dibenzo[c,f]pyrido[ 1,2-a]azepin-2-yl]acetamide (10 : R, = CF3). Data: (m/z) =375
(M+H)",

Example 5, rel-N-[(2R,10R,14bR)-8-cyano-1,2,3,4, 10‘, 14b-hexahydro-10-methyldi-
benzo[c,flpyrido[1,2-a)azepin-2-yl]-4-methyl-1,2,3-thiadiazole-5-carboxamide (10 :
Rg = CN, Ry = COCG3H3N;S).

This compound was prepared, in an analogous manner as described in Example 3, from
9 (Rg = CN) to afford rel-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexahydro-10-
methyldibenzo{c,f]pyrido[1,2-a]azepin-2-yl]-4-methyl-1,2,3-thiadiazole-5-carbox-
amide (10 : Rg=CN, Ry= COC;H;N,S; 434 mg, 61 %). Data : (m/z) = 430
(MHH)”. | |

Example 6, rel-N-[(2R,10R,14bR)-8-cyano-1 ,2,3,4,10, 14b-hexahydro-10-me-
thyldibenzo{c,f]pyrido[1,2-a]azepin-2-yl]-2,2-difluoroacetamide (10 : Rg=CN, Ry=
COCHF,).

To a solution of difluoroacetic acid (8.5 pl, 0.135 mmol) in DCM (1 mL), TBTU (O- -

(Benzottiazol-1-y[)-N,N,N' N'.tetramethyluronium tetrafiuoroborate) (51 mg, 0.159

mmol) and DIPEA (N,N-Diisopropylethylamine) (26 p.l, 0.149 mmol) were added and
the reaction mixture was stirred at room temperature. After 10 minutes a solution of 9
(Rs = CN; 25 mg, 0.082 mmol) in DCM (1 mL) was added. T}}é reaction mixture was

stirred overnight at room temperature. The reaction was quenched with a saturated
. NaHCOj3 solution in H20 and extracted with DCM. The organic Iayer was dried (Na-

SO4) and the organics were concentrated under reduced pressure. The crude product
was purified with column chromatography on silica to afford rel-N-[(2R,10R,14bR)-8-
cyano-1,2,3,4,10,14b- hexahydro 10—methy]dlbenzo[c,fjpyndo[1 2-ajazepin-2-yl]-2,2-
difluoroacetamide (10 Rg=CN, Ry= COCHF3; 13 mg, 34 %). Data: (m/z) =

382 (M+H)".

5
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Example 7, rel-N-[(ZR,lOR,14bR)-8-cyan0-1,2,3,4,10,l4b-hexahyd:o-10-
methyldibenzo{c,f]pyrido[1,2-a]azepin-2-yl]methanesulfonamide (10 : Rg=CN, R, =
SOzMe).

This compound was prepared, in an analogous manner as described in Example 3,
from 9 (Rs = CN) to afford 7, rel-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-
hexahydro-10-methyldibenzo[c,f]pyrido[1,2-a]azepin-2-ylJmethanesulfonamide (10 :
Rg =CN, R;=S0;Me; 13 mg, 34 %). Data: (m/z) = 382 (M+H)".

Example 8, rel-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexahydro-10-
methyldibenzo[c,f]pyrido[1,2-a]azepin-2-yl]ethanesulfonamide (10.: Rg=CN, R,;=
SOzEt).

This compound was prepared, in an analogous manner as described in Example 3, from

9 (Rg=CN) to afford rel-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexahydro-10-
methyldibenzo[c,f]pyrido[1,2-aJazepin-2-yljethanesulfonamide (10 : Rg= CN, R,=

SO,Et; 12 mg, 30 %). Data: (m/z) = 396 (M+H)".

Example 9, rel-N'-[(2R,10R,14bR)-8- -cyano- 1,2,3,4,10,14b-hexahydro-10-
methyldlbenzo[c flpyrido{1, 2-a]azepm-2 yl] N N—dunethylammosulfam:de (10 : Rg=
CN, Ry = SOgN(CH;)z)

This compound was prepa:ed in an analogous manner as described in Example 3, from
9 (Rg = CN) to afford rel-N'-{(2R, 10R,14bR) 8-cyano- -1,2,3,4,10, 14b—hexahydro 10-
methyldlbenzo[c flpyrido{1,2-aJazepin-2 -yl]-N N-dimethylaminosulfamide (10 :

CN, R, = SO,;N(CHs)y; 12 mg, 29 %). Data : (m/z) = 411 (M+H)".

Example 10, rel—N-[(ZR,10R,-14bR)-8-cyano—l,2;3,4,’10,-14b-hexahydro'-10—
methyldibenzo[c,f]pyridof1,2-a)azepin-2-yl]-3,5-dimethylisoxazole-4-carboxamide (10
: Rs = CN, R2= COC5H5NO) ’

This compound was prepared in an analogous manner as described in Example 3, from
9 (Rg=CN) to afford rel-N- [(2R,10R, 14bR) 8-cyano-1,2,3,4,10,14b-hexahydro-10-

methyld1benzo[c flpyrido[1,2-a]azepin-2-yl]-3,5-dimethylisoxazole-4-carboxamide (10
: Rg=CN, R;= COCsH¢NO; 15 mg, 35 %). Data : (m/z) = 427 (M+H)".
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Example 11, reI-N-[(?.R,10R,14BR)-8-acety1—],2,3,4;10,14b_-hexahydro-10-
methyldibenzo[c,f]pyrido[1,2-a)azepin-2-yl]-2,2,2-trifluoroacetamide (10 : Rg =
COCH;, Rz = COCF3).

A stirred solution of 10 (Rg = Br, R; = COCF;; 250 mg, 0.55 mmol) in toluene was
charged with PdCl, (PPhs); (8 mg, 0.011 mmol) and 1-ethoxyvinyltributyltin (587 pl,
1.73 mmel). The reaction mixture was stirred overnight under reflux. A HCl solution in
H;O (2N, 3 mL) was added and the reaction mixture was stirred for 10 minutes at -
room temperature. The reaction was quenched with a saturated NaHCO; solution in H.
20 and the product was extracted into ethyl acetate, The organic layer was washed with
brine, dried (Na,SO,) and concentrated under reduced pressure. The crude product was
purified by column chromatography on silica to afford rel-N-[(2R,10R,14bR)-8-
acetyl-1,2,3,4,10,14b-hexahydro-10-methyldibenzo[c,f]pyrido[1,2-a]azepin-2-yl]-
2,2,2-trifluoroacetamide (10 : Rz = COCH;, Ry = COCF;, 150 mg, 65 %). Data :
(m/z) = 417 (M+H)".

Example 12, rel-N-[(2R,10R,14bR)-8-acetyl-1,2,3,4,10,14b-hexahydro-10-methyl-
dibenzo[c,flpynido[1,2-alazepin-2-yl]-4-methyl-1,2,3-thiadiazole-5-carboxamide (10 :
Rg = COCH3j, Ry = COC3H;N,8).

This compound was prepared, in an arialogous manner as descﬁbéd in Example 3, from
10 (Rg = COCH3, Ry= COCF;) to afford rel-N-[(2R,10R,14bR)-8-acetyl-1,2,3,4,-
10,14b-hexahydro-10-methyldibenzo[¢,f]pyrido[1,2- a]azepin-Z-yl]-4-'méthyl 1,2,3-
thiadiazole-5-carboxamide (10 : Rg = COCH3, Rp= COC;H;3N,S; 27 mg, 54 %). Data
: (m/z) = 447 (M+H)". '

Example 13, rel-2,2,2-trifluoro-N-[(2R,10R 14bR)‘ 1,2,3,4,10,14b-hexahydro-8-{1-
(hydroxyimino)ethyl]- 10—methyldlbenzo[c,f]pyndo[l 2-ajazepin-2- yl]a.cetam1de (10 -
Rg = C(CH3)NOH, R; = COCF;).

A stirred solution of 10 (Rg = COCHj3, R;= COCF;; 60 mg, 0.14 mmol) in EtOH was
charged with hydroxylamine.HCl (20 mg, 0.28 mmol) and pyridine (35 L, 0.45
mrriol). The reaction mixture was stirred at room temperature for 40 hours: The
reaction was quenched with H,0 and ihe product was extracted intd ethyl acetate. The
organics were washed with H,0 and brine, dried 0\1&;304) and concentrated under
reduced pressure. The crude product was purified by column chromatography on silica.
F reeze-drying from acetonitrile / H,O afforded rel-2,2,2-triﬂuoro-N-[(2R,10R,14bR)-
1,2,3,4,10,14b-hexahydro-8-[1-(hydroxyimino)ethyl]-10-méthyldibenzo{c, flpyrido-
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[1,2-aJazepin-2-yl]acetamide (10 : Rg = C(CH;)NOH, Ry = COCF3; 50 mg, 80 %).
Data: (m/z) = 432(M+H)".

Example 14, rel-2,2,2-trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-
methyl-8-(pyridin-4-yl)dibenzo[c,flpyrido[1,2-ajazepin-2-ylJacetamide (10 : Rg=C;s-
H4N, Rz = COCF3).

To a stirred solution of 10 (Rg = Br, R;= COCF3; 67 mg, 0.148 mmol) in a mixture of
dioxane (3 mL) and H,O (0.5 mL) PdCl, (PPhs); (6 mg, 8.8x10° mmol),
K3P0,.7H,0 (60 mg, 0.178 mmol), AsPh; (3 mg, 0.010 mmol) and 2,2-dimethyl-
propanediol cyclic ester pyridine-4-boronic acid (78 mg, 0.408 mmol) were added.
The reaction mixture was stirred overnight under reflux. The reaction was quenched
with a saturated NaHCOj; solution in H,O and the product was extracted into DCM,

~dried (Na;S0,) and concentrated under reduced pressure. The crude product was

purified by column chromatography on silica affording rel-2,2,2-trifluoro-N-[(2R, -
10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-8-(pyridin-4-yl)dibenzo[c,f]pyrido-
[1,2-alazepin-2-yllacetamide (10 : R,B CsHyN, Ry = COCF3, 24 mg, 36 %). Data :
(m/z) = 452 (M+H) :

Example 15, rel-2,2-dichloro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-
methyl-8-(pyridin-4- yl)d1benzo[c,f]pyndo[l 2- a]a.zepm- —yl]acetarmde (10: Rg=0Cs-
HuN, Ry = COCHC12) o

This compound was prepared, in an analogous maﬁqef as described in Example 3, from
10 (Rg = CsHuN, Ry = COCF;) to afford rel—2,2-dibhloro-N-[(2R,10R,14bR)-l,2,3,-
4,10,14b-hexahydro- 10-methyl-8 (pyridin-4-yl)dibenzolc,{]pyrido(1, 2-ajazepin—2-
ylJacetamide (10 : Rg= C5H4N Ry= COCHClz, 18 mg, 55 %). Data: (m/z) = 467

(M+H)",

Example 16, rel-2-chloro-2,2-difluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-

'10-methyl-8-(pyridin-4- yl)dlbenzo[c f]pyrldo[] 2-ajazepin-2-yl]acetamide (10 : Rg=

CsHuN, Ry = COCF,Cl). :

This compound was prepared, in-an analogous manner as described in Example 3, from
9 (Rg= CsHsN ) to afford rel-2-ch10ro-2,2-diﬂuoro-N-[(2R;10R,14b_R)-1,2,3,4,-
10,14b-hexahydro-10-methyl-8-(pyridin-4-yl)dibenzo[c,f]pyrido{1,2-a]azepin-2-
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ylJacetamide (10 : Rg= CSHIN , Ry;= COCF,CI; 20 mg, 61 %). Data: (m/z) = 468
(M+H)".

Example 17, rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-8-(pyridin-
4-yhdibenzolc,flpyrido[1,2-a]azepin-2-yl]Jacetamide (10 : Rg= CsHsN , Ry= CO-
CHs). .

This compound was prepared, in an analogous manner as described in Example 3, from
9 (Rg=CsHiN) to afford rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-meth-
y!-8-(pyrdin-4-yl)dibenzo[c,f]pyrido][1 ;Z-a]azepin-2-y1]acetamjde (10 : Rg=CsH4N,
R;= COCH;; 7 mg, 26 %). Data: (m/z) = 398 (M+H)".

Example 18, rel-N- [(2R 10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-8 -(pyridin-
-yl)dlbenzo[c flpyrido[ 1,2-a]azepin-2-yl]isoxazole-5- carboxamlde (10 : Rg=CsH¢N
, Ra= COC;H,NO). .

This compound was prepared, in an analogous manner as described in Example 3, from

9 (Rg=CsH4N ) to afford rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-

methyl-8-(pyridin-4-yl)dibenzo[c,f]pyrido[ 1,2-a]azepin-2-yl]isoxazole-5-carboxamide

(10 : Rg=CsHiN, R;= COC;H:NO; 19 mg, 57 %). Data: (m/z) = 451 (M+H)",

Example 19, rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-8-(pyridin-
-yl)dlbenzo[c f]pyrldo[l ,2-a]azepin-2-ylJ- S-methyl-lsoxazole 3-carboxamide (10 :

‘Rg=CsHiN, Ry= COC:HaNO).

This compound was prepared, in an analogous manner as described in Example 3, from
9 (Rg=CsH4N) to afford rel-N-{(2R,10R,14bR)-1,2,3,4,10,14b-héxahydro-10-
methyl-8-(pyridin-4-yl)dibenzo[c, ﬂbyrido[l 2-a]ézepin-2 -yh-5- mcthyi isoxazole-3-
carboxamide (10 : Rg= C5H4N R2= COC4H,NO; 22 mg, 67 %) Data (m/z) =

465 (M+H)",

Example 20, rel~N-[(2R,10R,14bR)-l,2,3,4,l0,I4b-.hexahydro-10~methy1—8-(pyridin-
4-yl)dibenzo[c,f]pyrido[ 1 ,2-a]azepin-2-yl]-4-methyl-1,2,3-thiadiazole-5-carboxamide
(10 : Rg=CsHiN , Ry= COC3H3N,S). .

This compound was prepared, in an analogous manner as described in Example 3, from
9 (Rs = CsHaN ) to afford rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-
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methyl-8-(pyridin-4-yl)dibenzo[c,fjpyrido[1 ,2-a]azepin—2—y]]-4-méthyl- 1,2,3-
thiadiazoleﬁ-carboxamide (10 : Rg= Cs;HyN, R;= COC;3H;N,S; 20 mg, 59 %). Data :
(m/z) = 482(M+H)".

Example 21, rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-8-(pyridin-

4-yl)dibenzo[c,f]pyrido[1,2-a}azepin-2-yl]-2- thlophenacetanude (10 : Rg=CsHyN,
R2=COC;sHsS).

This compound was prepared, in an analogous manner as described in Example 3, from
9 (Rg = CsHsN ) to afford rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-
methyl-8-(pyridin-4-yl)dibenzo[c,f]pyrido[1,2-2]azepin-2-yl]-2-thiophenacetamide (10
: Rg=CsHuN , Ry = COCsH;sS) 21 mg, 62%). Data: (m/z) = 480 (M+H)".

Example 22, rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-8-(pyridin-
4-yl)dibenzo[c,f]pyrido[l,2-a]azepin—Z-yl]methanesulfonémjde (10 : Rg=CsHyN 4-

_pyridine, Rz = SO,Me).

This compound was prepared, in an analogous manner as described in Example 3, from

"9 (Rg = CsHaN) to afford rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-

8-(pyridin-4-yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-ylJmethanesulfonamide (10 : Rg=
CsHaN, Ry= SO;Me; 19 mg, 62%). Data: (m/z) = 434 (M+H)".

Example 23, rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro- 10-methyl-8-(pyridin-
4-yl)dibenzo{c,f]pyrido[1,2-a]azepin-2 -yl]ethanesulfonam1de (10 Rg=CsHuN, Ry =
SOzEt)

This compound was prepared, in an analogous manner as described in Example 3, from
9 -(Rg = CsHqN) to afford rei—N-[(ZR,lOR, 14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-
8-(pyridin-4-yl)dibenzo[c,{]pyrido[ 1,2-aJazepin-2-yl]ethanesulfonamide (10 : Rg=C.

SHLN, Ry = SO;Et; 10 mg, 32%). Data: (m/z) = 448 (M+H)".

Example 24, rel-N'-[(2R,]10R,14bR)-1,2,3,4, 10, 14b—hexahydro 10- methyl-Sr -(pyridin-
4-yl)dibenzof{c,f]pyrido[1,2-a]azepin-2-yl]-N,N- d1methy1ammosulfam1de (10 : Rg =
CsHiN, R, = SO,N(CHj)y).

This compound was prepared, in an analogous manner as described in Example 3, from
9 (Rg = CsHaN) to afford rel-N'-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-
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8-(pyridin-4-yl)dibenzo[c,f]pyrido[ 1,2-aJazepin-2-yl}-N,N-dimethylamimosulfamide
(10 ;: Rg = CsHiN, Ry = SO;N(CH:); 14 g, 42%). Data : (m/z) = 463 (M+H)".

Example 25, rel-2,2-difluoro-N-{(2R,10R,14bR}-1,2,3,4,10,14b-hexahydro-10-
methyl-8-(pyridin-4-ydibenzo[c flpyrido[ 1,2-a)azepin-2-ylJacetamide (10 : Ry = Cs-
H.N, Ry= COCHF;).

This compound was prepared, in an analogous manner as described in Example 6, from
9 (Rs = CsHuN) to afford rel-2,2-difluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-
hexahydro-10-methyl-8-(pyridin-4-yl)dibenza[c,f]pyrido[ 1,2-ajazepin-2-yl]acetamide
(10 : Rg= CsHiN, Rz= COCHF,; 15 mg, 50 %), Data: (m/z) = 434 (M+H)".

Example 26, rel—4-anﬁno-N~[(ﬁR,] 0R,14bR}-1,2,3.4,10,14b-hexahydro-10-methyl-8-
(pyridin-4-yl)dibenzo[c,flpyrido[1,2-ajazepin-2-y1]-1,2,5-oxadiazole-3-carboxamide
(10 : Rg= CsHuN, Ry= COC;H;N;0).

This compound was prepared, in an analogous manner as described in Example 6, from
9 (Rg = CsHyN) to afford rel-4-amino-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-
10-methyl-8-(pyridin-4-yDdibenzo[c,flpyrido[1,2-a]azepin-2-yl}-1,2,5-oxadiazole-3-

- carboxamide (10 : Rg = C5H4N, R;= CQCszN}O; 23 mg, 70 n/:)). Data : (mf‘z) =

467 (M+H)".

Example 27, rel-2,2,2-triffuoro-N-[(2R,10R, 14bR)-1,2,3,4,10,14b-hexahydro-10-

'methyl-S-(pyrimidin-Z—yljdibenzo[c,ﬂpy"rido[1_,2~a]azepin—24y1]acetalrlide (10: Rg= N

C4H3N2, Rz = CDCF:,).

To a stirred solution of 10 (Rg = Br, Rz= COCF;3; 100 mg, 0.22. mmol) in dioxane
tributylstannylpyrimidine (98 mg, 0.26 mmof), CsF. (72 mg, 0.473 mmol), Pd;
(dba); (palladinm dibénzylideneacetone, 6 mg, 6.6 umol) and P(tBu); (10 % solution
in hexane, 26 pmol) were added. The reaction mixture was stirred overnight under
reflux. The reaction was quenched with HoO and the organics were extracted into ethyl
acetate. The organic layer was washed with brine, dried (Na;SO4) and concentrated
under reduced pressire. The crude product was pﬁriﬁed by column chiomatography on
silica, followed by preparative HPLC. Freeze-drying from acetonitrile / H,0 afforded
rel-2,2,2-trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10, 14b—h¢xahydfd- 10-methyl-8-
(pyrimidin-2-yl)dibenzo[c,fIpyrido[ 1,2-aJazepin-2-ylJacetamide (10 : Rg = C.HaN,
Rs=COCF3; 31 mg,31%). Data: (m/z) = 453 (M+H)".
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Example 28, rel-N-[{(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-8-
(pyrimidin-2-yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]-4-methyl-1,2,3-thiadiazole-5-
carboxamide {10 ¢ Rg= GqHaNg, Ry = COG;HN,S),

This compound was prepared, in an analogous manner as .described n Example 3, from

10 (R = C:H3Nz, Ry= COCFs) to afford rel-N- [(2R,10R,14bR}-1,2 3.4, 10 14b-
hexahydro-10-methyl-8- (pyrimidin-2- yl}dlbenzo[c,f]pyndo[l,Z-a]azepmvz-yl]-d-
methyl-1,2,3-thiadiazole-5-carboxamide (10 ; Rg= C;H3iN; Ry= COC3H3N»S; 14 mg,
47 %). Data; (m/z) = 483 (M+H)", '

Example 29, rel-2,2,2-trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-

methyl 8 (pyrazm-— -yDdibenzo[e,f]pyrido[1 2—a]azepm—2 yl]acetaxmde (10 : Rg=C.

4H3N2, Ry = COCEy).

. This compound was prepared, in an analogous manner as described in Example 27,

from 10 (Rg=Br, Ry=COCE;) to afford rel-2,2,2-trifluoro-N-[(2R,10R, 14bR)-
1,2,3,4,10,14b-hexahydro- 1 0-methyl-8-(pyrazin-2-yl}dibenzo[c,{]pyrida[1,2-a]azepin-
2-yllacetamide (10 : Ry = C4H3Nz, R;= COCFs; 24 mg, 24 %). Data: (m/z) = 453
(M+H)".

Example 30, methyl rel-(2R,10R,14bR}-1,2,3,4,10, 14b—hexa.hydro IO-mcthyl—Z-
(2,2 2-tnﬂuomacetylanuno}d1benzo[c,f_lp)vndo[l 2-a]azepme—8 carboxylate (10 : Rg
= COOCH3, Rz— COC—F3) :

To a solution.of 10 (Rg = CN R;— COCF;, 400 mg; 1 mmol) in EtOH (20ml)a6
N KOH solution in 1,0 (8.5 mL) was added. The mmmre was heated in the
microwave to 120 °C (175 Watt) for 3 hours. Reactmn mixture was neutralized with a
2 N HCl solution in H; 0. The reactn:rn MXre was concentrated under reduced
pressure and coevapporated with toluene.

The residue was taken up in McOH (30 mL) and tricthylamine (277 ul, 2 mmol) and

ethyl wifluoroacetate (597 ul, 5 mmol) were added. The reaction mixture was stirred
overnight at 55 °C and then concentrated under reduced pressure. The crude product

was purified by column chramatography on silica to afford (10 : Ry = COOH, Ro=
COCFs; 331 mg, 79 %), ' '

To a stirred solutlon of 10 (Rg COOH, Rz-— COCFs; 30 mg, 0.072 mmol) in -
methanal (2 mL) at 0 °C thmnylchlondc (300 ul, 3.46 mmol) was added. The
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reaction mixture was stirred ovemlght at room temperature. The reaction mixture was
quenched with a sa.mrated NaHCQO; solution in H;( and the product was extracted into
ethyl acetate. The organics were washed with brine, dried (Na;S04) and concentrated
under reduced pressure, The crude product was purified by column chromatography on
silica (Heptane : Ethyl acetate = 8 : 2), Freeze-drying fr&m acetonitrile / HoO afforded
methyl rel-(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-1 0-methyl-2-(2,2, 2-trifluoréace-
tylamino)dibenzole, flpyrido[1,2-a]azepine-8-carboxylate (10 : Rg = COOCHs, Ra=
COCF;; 10.3 mg, 33 %). Data: (m/z) = 433 (M+H)".

Example 31, ethyl rel-(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro- lO-methyl 2- {2 2,2
trifluoroacetylamine}dibenzo[c,f]pyrido[1, Z—a]azepme-S-carboxylate (10 :
CODCH;CH;, Rg = COCF;)

This compaund was prcpared, in an analogous manner as described in Example 30,
from 10 (Rs = COOH, Ry = COCF3) to afford ethyl rel-(ZR,10R,14bR)}-1,2.3,4,10,14b-
hexahydro-1 O-mcthy_l—i-(z,z,2-triﬂuoroacétylanﬁno)dibenzo[c,f]pyrido[ 1,2-alazepine-
8-carboxylate (10 : Ry = COOCH,CHs, Ry= COCFs; 18.9 mg, 59 %). Data: (m/z)
= 447 (M+H)",

Example 32, propyl rel-(2R,10R,14bR)-1,2,3,4,10, 14b-hexai1ydm-10-methyl 2-4(2,2,2-
tnﬂuoroacetylaunno)mbenzo[c,f]pyndo[1 2- a]azepme 8- carboxylate (1{} Ry=
(‘OO(CHE)ZCHJ, R; = COCF;)

This compound was prepared, in an analogous iﬁ_aﬁner as describéd in Example 30,
from 10 (Rg = COOH, Rz = COCFs) to afford propyl rel-(2R,10R,14bR)-

"1,2,3,4,10,14b- hexahydro -10-tnethyl 2-(2,2 2-mﬂu0r0acetylammo)dlbenzo-

[c f]pyndo[l 2- a]azepme—S carboxylate (10 : Rg= COD(CH;);CH;, R;= COCFs; 10.3
mg, 33 %). Data : (mfz) = 461 (M+H)

Example 33, rel-(2R,10R,14bR)}-1,2,3,4,10,14b-hexahydro-10-methyt-N-phenyl-2-

(2,2 2—tr1ﬂu0roacetylammo}dlbenzo[c,t]pyndo[1 2-a]azepme-8-carboxa:mde {10: Rs .

~ CONH (CHs), Ry = COCF3).

To actirred solution of 10 (Re=COOH, Ry=COCF; 40 mg, 0.096 mmol) in
DMF, TBTU {46 mg, 0.144 mmol) and DIPEA. (84 1L, 0.48 mmol) were added.
Then aniline (10 ul 0.11 mmol) was added and the reaction mixture was stirred for 40
howrs at room temperature The reacnon was, quenched with HgO and the organics were

5l
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extracted into DCM. The organic layer was dried over a separation filter and
concentrated under reduced pressure. The crude product was purified by preparative
HPLC, this afforded rel—(2R,10R,14bR)-1,2,3,4,10,l4b-hexahydro-10—methyl-N-
phenyl-2-(2,2,Z-Hiﬂgoroacetylanmino)dibenzo[c,t]pyrido[1 ,2-a]azepine-8-carboxamide
(10 : Rg=CONH (QHs), Ry;=COCF;3; 27.3 mg, 58 %). Data: (m/z) = 494
(M+H)". ‘

Example 34, rel-(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-N-(pyridin-4-

y)-2-(2,2,2-trifluoroacetylamino)dibenzo[c,f]pyrido[ 1 ,2-a]azepine-8-carboxamide (10

: Rs = CONH (C5H4N), R2 = COCF 3).

This compound was prepared, in an analogous manner as described in Example 33,
from 10 (Rg= COOH, Rz = COCF3) to afford rel- (2R 10R,14bR)-1,2,3,4,10,14b-
hexahydro-10-methyl-N-(pyridin-4-yl)-2-(2,2,2-trifluoroacetylamino)dibenzo[c,f]-
pyrido[1,2-a]azepine-8-carboxamide (10 : Rg = CONH(CsH4N), Ro= COCF;3; 17.5
mg, 37 %). Data: (m/z) = 495 (M+H)') = 495 (M+H)".

Example 35, rel-(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-N-(2-methoxypyrimidin-
5-yI)-10-methyl-2-(2,2,2-trifluoroacetylamino)dibenzo[c, f]pyrido[1,2-a]azepine-8-
carboxamide (10 : Rg = CONH(C¢HsNO), Ry = COCF;).

This compound was prepared, in an analogous manner as described in Example 33,
from 10 (Rg = COOH, R;= COCF3) to rel-(2R, 10R, 14bR) 1,2,3,4,10,14b-hexahydro-
N- (2- methoxypynmldln 5-yl)- 10-methyl-2 (2,2,2- mﬂuoroacetylammo)dlbenzo-

| [c,f]pyndo[l 2- a]azepme-S ca.rboxam1de (10 : Rg= CONH(CGHsNO) Ry= COCF;;

35.5 mg, 71 %) Data: (m/z) = 525 (M+H)

" Example 36, rel-(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-N-(2-methoxyphenyl)-10-

methyl-2-(2,2,2-trifluoroacetylamino)-dibenzo[c,f]pyrido[1,2-a]azepine-8-carboxamide
(10 : Rg=CONH (C;H;0), R,= COCF3). ‘

This compound was prepared, in an analogous manner as described in Example 33,
from 10 (Rg = COOH, R>= COCF3) to rel-(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-
N- (2-meth0xyphenyl) 10-methyl-2-(2,2 2-tnﬂuoroacetylannno) dibenzo[c,f]-

" pyrido[1 2-a]a.zepme-8 -carboxamide (10 Rg = CONHC-,-H70 Ry= COCF;; 30.3

mg, 61 %). Data : (m/z) = 524 (M+H)

Py
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Example 37, rel-2,2,2-trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-
methyl-8-(2-methyltetrazol-5-yl)dibenzo[c,f]pyrido| 1,2-aJazepin-2-yl]Jacetamide (10 :
Ra = C2N4H3, R2 = COCF3).

To a solution of 10 (Rg = CN, R;= COCF3; 210 mg, 0.53 mmol) in DME (3 mL),
trimethylsilylazide (278 pl, 2.12 mmol) and dibuty]tinoxlide (52 mg, 0.21 mmol) were
added. The mixture was heated in the microwave to 160 °C (300 Watt) for 45min. The
reaction mixture was quenched with 0.2 N NaOH and washed with ethyl acetate. Then
the basic waterlayer was acidified with 2 N HCI and extracted into ethyl acetate. The
organic layer was washed with H,O and brine, dried (Na;SO4) and concentrated under
reduced pressure to afford (10, Rg = CN4H, R, = COCF;3; 208 mg, 89 %). Data: (m/z)
= 443 (M+H)". {
To a solution of 10 (Rg = CNsH, Ry = COCF3; 200 mg, 0.45 mmol) in acetone/DMF
(1/1 20 mL) Na;CO; (72 mg, 0.68 mmol) was added followed by Mel (280ul, 4.5
mmol). The reaction mixture was stirred for 3 hours at room temperature, The reaction
was quenched with 2N HCI and extracted into ethyl acetate, The organic layer was
washed with H;O and brine, dried (Na;SO4) and concentrated under reduced pressure.
The crude product was purified by column chromatography on silica. (Heptane : Ethyl
acetate = 6 : 4) to afford rel—2,2;_2—tdﬂuoro-N-[(2R,lQR, 14bR)-1,2,3,4,i 0,14b-
hexahydro- 10-methyl-8-(2-methyltetrazol-5-yl)dibenzo[c,f]pyrido[ 1,2-a)azepin-2-
yl]acetamide (10, Rg = C;N4Hj, Ra= COCF3; 99 mg 48 %). Data: (m/z) = 457
(M+H)".

Example 38, rel-2-chloro-2,2-difluoro-N-[(2R,10R,14bR)-1 2.3.4, 10,14b-hexahydro- {
10-methyl-8-(2-methyltetrazol-5-yl)dibenzo [c.f]pyrido[ 1 ,2-a)azepin-2-ylJacetamide '
(10 : Rg= C;N4H3, Ry = COCCIFz) . .

This compound was prepared, in an analogous manner as described in Example 3, from
10 (Rg = C,N4H;, Ry = COCF;) to afford rel-2-chloro-2,2-difluoro-N:[(2R,10R,14b-
R)-1,2,3,4,10,14b-hexahydro-10-methyl-8-(2-methyltetrazol-5-yl)dibenzo[c,f]pyrido-
[1,2-a]azepin-2-ylJacetamide (10 : Rg= C;N,Hj; R;= COCCIF;; 24 mg, 73 %). Data :
(m/z) = 473 M+H)". .

Example 39, rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methy!-8-(2-
methyltetrazol-5-yl)dibenzo[c,f]pyrido[ 1 ,2-a]azepin-2-yl]—4-m_ethyl-I ,2,3-thiadiazole-
S-carboxamide (10 : Rg= C;N4H;, Ry= COC;H;N,S). ‘
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This compound was prepared, in an analogous manner as described in Example 3, from
10 (Rg = C;N,Hs, Ry= COCFs) to afford rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexa-
hydro-10-methy]-8-(2-methyltetrazol-5-yl)dibenzo{c,f}pyrido[1,2-a]azepin-2-yl]-4-
methyl—l,2,3-thiadiezole-5-carboxamide (10 : Rg= C;NqHs, Rp= COGC;3H;3N,S; 17
mg, 50 %). Data: (m/z) = 487 (M+H)".

Example 40, rei-2,2,2-trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10, I4b—hexahyd:o-10-
methyl-8-(pyrimidin-4-yl)dibenzo[c,f]pyrido[1 2-a]azep1n-2-yl]acetarrude (10 :
CaN:H3, Ry = COCR).

A solution of 10 (Rs = Br, R,= COCF3; 1.9 g, 4.19 mmol), KOAc (1.23g, 12.6 mmol)
and bispinacolatoboron (1.17 g, 4.61 mmol) in DMEF (60 mL) was degassed by
bubbling nitrogen through for 15 minutes. PAClL, (dppf). ([1;_1' Bis(diphenylphos-
phiho)ferrocene]dic;hloropalladium(ll); 103 mg, 0.13 mmol) was added and the
reaction mixture was stirred overhight at 80°C. The reaction was quenched with H,O
and the product was extracted into ethyl acetate. The organic layer was washed with
brine, dried (Na;SO,) and concentrated under reduced pressure. The crude product was
purified by column chromatography on silica (Heptane : Ethyl acetate = 85 : 15) to
afford 10 (Rg = CsH12BO,, Ry = COCFy; 1.06 g, 51 %). Data : (m/z) = 501 (M+H)".

To a stirred solution of 10_ (R.g = C¢H2BO,, R;= COCF;; 1.12g,2.24 mmol) in a
mixture of dioxane (42 mL) and H,O (7 mL) PdCL (PPh3); (47 mg, 0.067 mmol),
K;P04.7H;0 (510 mg, 2.69 mmol), AsPh; (47 mg, 0. 154 mmol) and 4,6-
dichloropyrimidine (918 mg, 6.16 mmol) were added The reaction mixture was
stirred overnight at 100°C The reaction was quenched w1th a saturated NaHCO;
solution in H,0 and the product was extracted into ethyl acetate washed with brine;
dried (Na,SO,) and concentrated under reduced pressure. The crude product was
purified by column chromatcgraphy on silica affording (10 : Rg = C4H,N,Cl, Ry =

© COCF3y; 0.64g, 63 %). Data : (m/z) = 487 (M+H)".
To a stirred solution of 10 (Rs = CsHyN3CL R = COCFy; 614 mg, 1.26 mmotl) in THF

(50 mL) and ammonia (22 mL), zinc (2.17g 33.2 mmol) was added. The reaction
mixture was stirredfor 5 hours under reflux. The reaction was quenched with a

" saturated NaHCQj solution in H,O and filtered over decalite. The product was

extracted into ethyl acetate, washed with brine, dried (Na,SO,) and concentrated under
reduced pressure. The crude product was purified by column‘chr_omatography on silica
affording rel-2,2,2-trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-
8-(pyrimidin-4-yl)dibenzo[c,f]pyrido[ 1,2-a]azepin-2-ylJacetamide (10 : Rg = CsH;Nz,
R, = COCFj; 485 mg, 85 %). Da:ta: (m/z) = 453 (M+H)". )
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Example 41, rel-2,2,2-trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-
methy!-8-(pyridin-2-yl)dibenzo[c,f]pyrido] 1,2-a)azepin-2-ylJacetamide (10 : Rg =
C5H4N, R2 = COCFJ) :

To a stirred solution of 10 Rg = C¢H;,BO;, Ry = COCF;; 50 mg, 0.10 mmol) ina
mixture of dioxane (3 mL) and HO (0.5 mL) PdCL (PPhs); (6 mg, 8.55 pmol),
K3P04.7H;0. (40 mg, 0.12 mmol), AsPh; (6 mg, 19.6 pmol) and 2-bromopyridine
(26.3p], 0.28 mmol) were added. The reaction mixture was stirred overnight at 100°C.
The reaction was quenched with a saturated NaHCOj; solution in H,O and the product
was extracted into ethyl acetate, washed with brine, dried (Na;SO4) and concentrated
under reduced pressure. The crude product was purified by column chromatography on
silica followed by preparative HPLC to afford pure rel-2,2,2-trifluoro-N-
[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10- methyl 8- (pyr1dm—2-

yl)dibenzo[c, f]pyndo[l 2-aJazepin-2- yl]acetamlde (10 Rg = C5H4N R;=COCF;; 8
mg, 18 %). Data: (m/z) = 452(M+H)*.

Example 42, rel-N-[(2R,10R,14bR)-1,2,3 4,10,14b-hexahydro-10-methyl-8-
(pyrimidin-4-yl)dibenzo[c,flpyrido[1,2-aJazepin-2-yl]-4-methyl-1,2,3-thiadiazole-5-
carboxamide (10 : Rg= C4H3N;, Ry = COC3H3N;S).

This compound was prepared, in an analogous manner as described in Example 3, from
10 (Rg= C:H3N;, R, = COCF3) to afford rel-N-[(2R,I0R,14bR)-1,2,3,4,10,14b-
hexahydro-10-methyl-8-(pyrimidin-4-yl)dibenzo[c, f]pyndo[l 2-alazepin-2-yl]-4-
methyl-l 2,3-thiadiazole-5-carboxamide (10 : Rg= C4H3N;_, Rz— COC;H;NZS 20 mg,
62 %). Data : (m/z) 483 (M+H)

Example 43, rel-2,2-chloro-N-[(2R,10R,14bR)-1,2,3,4,10, I4b-heiahydro- 10-methyl-
8-(pyrimidin-4-yl)dibenzo[c,flpyrido[1 ,2-a]a'chin-2-y1]agétamide (10 : Rg= CsH3N,,
R, = COCHCL). o

This compound was prepared, in an analogous mann.er'as_ described in Example 3, from
10 (Rg = C4H3N,, Ry = COCFs) to afford rel-2,2-chloro-N-{(2R,10R,14bR)-1,2,3,4,-
10,14b-hexatrydro-10-methyl-8-(pyrimidin-4-yl)dibenzoc,f]pyrido[1,2-aJazepin-2-
yljacetamide (10 : Rg= C4H3Nz, R,= COCHCL; 17 mg, 53 %). Data: (m/z) = 468
(M+H)". ' '

3¢
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Example 44, 7 N-[(2R,10R, 14kR)1,2,3,4,10,14b-hexcahydro-10-methyl-8-

‘(pyrmdm#yl)d;‘benzo[e,f]pyﬁdo[l Zﬁ]azepmpzuyllmﬁhmeaﬂfonmde (10 Ryg=

CoHN;, Ry = COSO,CEL).

This compound was prepated, in an analégous maymer as deseribed in Exawple 3, from
10 (Rg= CH;Nz, Ra= COCFs) to afford rel-N-[(ZR,10R,14bR)-1,2,3.4,10,14b-
hexahydro-10-methyl-8~(pyrmidin-4-yl)dibenzo [eflpyrido[1,2-a]azepin-2-yT}me-
thanesulfonamide (10 Rs C4HaNy, Rp= e, 22 mg, 72%). Data: (m/z) =
435 QM+ED". < 0$02C.H3

" Example 45, rel-2-chioro-2,2-difluoro-N-[(2R,10R,14bR)-1,2.3.4,10,14b-hexahydro-

10—methyl—8~(pynm1dm~4—yl)dibenzo[c,ﬂpmdo[l Z-a]az::pm-z-yl]acetamda (A0: Ry
= CqHsNg, R;=COCCIFy). |

This compound was prepared, in an analogous menner a3 described in Example 3, from
10 (Rg= C4HsNy, Ra=COCF3) to afford rel-2-chloro-2,2-difluoro-N-{(2R,10R,14b-

: R)-1,2,3,4,1o,m-nexwdm-lo-mﬂayl-s-(pma:m-mmbenzo[c,ﬂpyndop,

a]azepin-2-yl]aoetamide (10 : Rg = ClliNz, Ra= coccm, 23 mg, 70 %). Data :
(m/z) = 469 (VMHE)". §

Example 46, 1e1-5—ammo-N-[(2R,10R,l4bR)-l,2,3,4 10 14b-hmhyd:o-l 0=m¢ﬁ1y1—8-
(pymnidm—tlnyl)dibanzo[c,t]pmdo[l ,2-a]nzepm-2-yl]-1,2,5~0mdlazole-4-ca:hoxamxde
(10 : Ra= C%Nz, Rz=' COCHzNzo) ’ . .

This compound was p:epared, in an analogous InADuET AS dzsm’bad in Bxermple 6, from
10 (Rg = C4HaNy, Ra=COQCF;) to afford rel-5-amino-N-[(2R,10R,146R)-1.2,3,4,-

10 14b-haxahydro«10-meﬂyl-s-(pymdm-duyl)dibenzo[c,ﬂpyﬁdo[I S2-djazepin-2-yI]-
1,2,5-oxadiezols-4-carboxamide (10 : Rs= C4HsNz, Ra= COCIHstO 22mg, 68 9).
Data: (mw/z)= 468 (M+H)+ T

Example 47, re1-2,2,2-mﬂuoro-N“[(ZR=4S 10R. 14bR)—1 2, 3 4 10, 14b~haxahydm—4 10-
d:methy‘ldxbenm[c,f]pmdo [1,2-aJazepin-2-yllacetamide (10 : Ry= (94] CFg, Ry=
Ch). ‘

To a stizred solution of 9 (R4 e CHg, 34 wg, 0, 12 mmol) (prepared in an analogoug
raanner as desedbed above in Example 1); in MeOH (5 mL), triethylamaine (81ul,
0.58 mmol) and ethyltnﬂuomacetate (69 ), 0,58 mmol) were added and the reaction
mixture was heated to 50°C and keld for 5 hours. The reaction mixture wes

PCT/EP2006/065696 @
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concentrated under reduced pressure then purified by eolom chrormatography on silica
to ufford 1el-2,2,2-iflnoro-N-{(2R,45,10R,14bR)-1,2,3,4,10,14b-hexshydro-4,10-di-
methyldibenzo[c,flpyrido[1.2-z]azepin-2-yT]acetantide (10 : Rp= COCF,, Ry = CHa).
(24 mg, 53 %). Data: (m/7) = 389 (M)’

Example 48, rel-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexahydro-10-
methyldibanzo[e, flpyrdo[1,2-alazepin-2-yI |- N'-methyl-N-methoxyuren

(10, Rg = ON, Ro =CON(CHs)O(CH))

"To a stirred solution of 9 (Ry = CN; 75 mg, 0.248 mmol) in ethyl acetste (4 L), &
catalytic amount of activated catbon and trichlorornethyichloroformate (35 mlL, 0.298
mas]l) were added. The resction mixture was heated to seflux temperature, Afler 5
hours the reaction mixture was filtered over decalife and concentrated under reduced
pressure to give 9 (Rg= CN, Ra= CNO). .

To a stizred solution of isocyanate 9 (Ra = CN, Ry= CNO)} in ethy! acetate. (10 mL})
EtyN (173 mL., 1.25 mmol) and N, O-dmﬂ:ylhydmxylamme HCI (121 mg 1.25 mmol)
were added and the raction was stitred overnight at 50°C, Then reaction was
quenched wifh a saturated NaCO; solution in FzQ and fhe product was extracted fnto
efhyl acetate. The orgunics were washed with HaO, 2 satmated NaCl solution in H,0,
dried (N=2S04) and concentrated under reduced pressure. The crude prodnet was

' purified by coltran, ohmmahogaphy on silica, followed by preparatxve HPLC, Frecze-

drying from acetoniteile/H>0 affarded rel—N-[CZR-IOR,14hR)-8-cyEnD~1,2.3.4,10 14b-
hexahydro-lﬂ—methyldi‘benzo[c.ﬂ pyrido[1,2-a] azepﬁFZ-yl]aN‘-meﬂiyl N‘—methoxyu:ea
(0, Rg = CN, R, = CDN(GE&)O(CH;, 30 mg, 31%) Data: (m/z) = 391 (NI+I.-1)+

Exnn\ple 49, rd-N-[(ZR,lOR,MbRD-S-cymo-l 2.3.4 10.14b-hcxabydro—-10-meﬂ1y1-
dibenzofe,fipyrido[1 %a]azapm—Q-yl]—Znhyﬁmxyacetmnide (10 :Ry=CN, Rg=
COEERND) . . e 2OH |

A stirred sclution of 9 (Rg = CN; 25 mg, 0.0825 mmal) and triettylamine (14 mY,
0.059 mmol) in DCM @ mL) was cooled to ¢ °C. Acetoxyacetyieblonde (11 mL,
0.099 ramol) Wus added and the reaction was stirred at room tamprxaxm'e for 2 hours,
The reaction Was quenched with » saturated NaHCO; solutian i H,0 4rd the Produot
was extracied into DCM. The organics were dtied and concentrated under reduced
pressuce. The crude product was purified by colwnm chromatography on silioa to give

10 (R = ON, R, = COCHO0(0)CH:; 20 g, 90 %) Deta: (/) = 404 QY.
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To a stirred solution of 10 (Rg =CN, R; = COCH,0C(Q)CHj; 30 mg, 0.075 mmol) in
MeOH (3 mL) KOH (42 mg, 0.75 mmol) in H,0 (1.5 mL) was added and the reaction
mixture was stirred at room temperature for 15 minutes. The reaction mixture was
poured into H,O and the product was extracted into ethyl acetate.'The organics were

washed with H;O and brine, dried (Na;SO.) and concentrated under reduced
pressure. The crude product was purified by column chromatography on silica, followed

by preparative HPLC. Freeze-drying from acetonitrile/H,0 afforded rel-N-
[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexahydro-10-methyldibenzolc,f]pyrido[1,2-
aJazepin-2-yl]-2-hydroxyacetamide (10, Rg = CN, R, = COCH,0H; 7.5 mg, 28%).
Data: (m/z) = 362 (M+H)".

Example 50, rel-(2R,10R,14bR)-2-[(N,N-dimethylaminocarbonyl)amino]-
1,2,3,4,10,14b-hexahydro-1 O-methyl-N-phenyldibenzo[c,f]pyrido [1,2-a]azepine-8-
carboxamide (10 : Rg = CONH{C¢Hs), Ra= CON(CH3j)y). '

This compound was prepared, infan analogous manner as described i Example 3, from
10 (Rs = CONH(C¢Hs), R; = COCFs3) to afford rel-(2R,10R, 14bR)-2-[(N,N-
dlmethylanunocarbonyl)ammo] 1,2,3,4,10 14b-hexahydro 10-methyl-N-
phenyldibenzo][c,f]pyrido[1 2-a]azepme-8 carboxamide (10 Rg = CONH(C¢Hs), Rz =
CON(CHj3)y; 7.4 mg, 30%). Data: (m/z) = 469(M+H)".

Example 51, rel-2 22 -trifluoro-N-[(2R,10R,14bR)-8-[4,5-dihydrooxazol-2-yl]-
1,2,3,4,10,14b-hexahydro- IO-methyldlbenzo[c t]pyndo[l 2-a)azepin-2-yl]acetamide
(10 : Rg = C;H4NO, R,= COCF3).

To a stirred solution of 10 (Rs COOH, R, = COCFs; 200 mg, 0. 48 mmol) in DCM 4
mL) and DMF (one d.rop) oxalylchlonde (65 mL, 0. 72 mmol) was added. The reaction
mixture was stirred for 1 hour at room temperature and then concentrated under
reduced pressure. The cﬁ;de acid chloride was dissolved in DCM (1 mL) and added to
a solution of amino ethanol (60 mL, 0.96 mmol) and Et;N (130 mL, 0.96 mmol) in
DCM (3 mL). The reaction mixture was stirred for 1 hour at room temperature, then
quenched with a saturated NaHCO; solution in H,0 and the product was extracied into
ethyl acetate. The organics were washed with a saturated NaCl solution in H»0O, dried
(Na;SO4) and concentrated under reduced pressure. The crude product was purified by
column chromatography on silica to give (10 : Rg= C(O)NHCH;CH,0H, R; =
COCF;; 152 mg, 69%). | |



9

WO 2007/025938 PCT/EP2006/065696

20

25

30

is

- 33 -

To a stirred solution of 10 (Rg = C(O)NHCH,CH:0H, R; = COCF;; 150 mg, 0.325
mmol) in DCM (5 mL), SOCl; ( 90 mL, 0.65 mmol) was added. The reaction mixture
was stirred overnight at room temperature. The reaction was quenched with a saturated
NaHCO; solution in H>O and the product was extracted into DCM. The organics were
washed with a saturated NaCl solution in H;O, dried over N2,SO; and concentrated
under reduced pressure. The crude product was purified by column chromatography on
silica to give rei-2,2,2-trifluoro-N-{(2R,10R,14bR)-8-[4,5-dihydrooxazol-2-yl]-
1,2,3,4,10,14b-hexahydro-10-methyldibenzo[c,f]pyrido[1,2-a)azepin-2-yl]acetamide
(10 : Rg=C3HiNO, Ry = COCF3; 60 mg, 42%). Data: (m/z) = 444 (M+H)".

Example 52, rel-2,2,2-trifluoro-N-{(2R, 10R,14bR)-1,2,3,4,10,14b-hexahydro-10-
methyl-8-nitrodibenzofc,f]lpyrido[ 1,2-a]azepin-2-ylJacetamide (10 : Rg = NOs, Rz=
COCF,).

A solution of 10 (3= H, R;= COCF;; 76 mg, 0.2 mmol) in DCM (1.5 mL) was_cooled
to 0°C and fuming nitric acid (21 pl, 0.5 mmol) was added in portions. The ice/water
bath was removed and the reaction mixture turned red. After 10min the reaction was
quenched with aqueous NaHCO;, extracted with DCM, dried (NapS0,) and
concentrated under reduced pressure. The crude product was purified by column
chromatography on silica (Heptane : Ethyl acetate = 7:3) followed by preparative
HPLC. Freeze-drying from acetonitrile/ H,O afforded rel-2,2,2-trifluoro-N-
[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-8-nitrodibenzo[c,f]pyrido[1,2-
aJazepin-2-yl]acetamide} (10, Rg=NO,, Ry = COCF3; 6 mg; 7%. Data: (m/z) = 420
(M+H)". - -

Example 53, rél-Z,Z,Z-U'iﬂuoro-N-[(ZR,1OR,14bR)-8-formyl-1,2,3,4,10,14b—
hexahydro-10-methyldibenzo[c,f]pyrido[1,2-aJazepin-2-yllacetarnide

(10 :Rg= CHO, Ra= COCF3)

Oxalyl chloride (0.594 mL, 6.8 mmol) was added drop wise to a stirred solution of
N,N-dimethylformamide (3.5 mL) at 0°C. 'le_lgrreactioh mixture was stirred for 25 min
at 0°C and a white precipitate was forrned. A solution of 10 (Rg= H, R;= COCF3; 510
mg, 1.36 mmol) in NN-dimethylformamide (2.5 mL) was then added to the reaction

mixture and heated to 70°C. Afier 1.5 h the reaction mixture was cooled, quenched

with aqueous NaHCO; and the product was extracted into ethyl acetate, dried (Na;SOJ
and concentrated under reduced pressure. The crude product was puriﬁéd by column
chromatography on silica (Heptane : Ethyl acetate = 7:3) followed by preparative
HPLC. Freeze-drying from acetonitrile/ HzO afforded rel-2,2,2-trifluoro-N-
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[(2R,10R,14bR)-8-formyl-1 ,2,3,4,10,14b-hexahydro-10-methyldibenzo[c,f]pyrido[1,2-
a]azepin-2-ylJacetamide (10, Rg= CHO, R, = COCF;;164 mg, 30%). Data: (m/z) =
403(M+H)",

Example 54, rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-8-[1-(hydroxy-
imiao)ethyl]-10-methyldibenzo[c,fjpyrido[1 ,2-a]azépin-2-yl]-4-methyl-1,2,3-
thiadiazole-5-carboxamide (10 : Rs= C (CH;)NOH, Ry = COC;H3N;S).

This compound was prepared, in an analogous manner as described in Example 13,
from 10 (Rg = COCHs, Ry = COC3H;3N;S) to afford rel-N-[(2R;10R,14bR)-1,2,3,4,-
10,14b-hexahydro-8-[1-(hydroxyimino)ethyl]-1 0-methyldibenzo[c,flpyrido[1,2-a]aze-
pin-2-yl]-4-methyl-1,2,3:thiadiazole-5-carboxamide (10: Rg = C(CH;)NOH, R, =
COGC;3H;3N,S; 170 mg, 49%). Data:f (m'/z’)' = 462 (M’LH)*T:.,- -

Example 55, Glucocorticoid receptor binding activity.

The affinity of compounds was tested using a Glucocorticoid Receptor Competitor
Assay kit (PanVera®). Components of the kit were thawed from - 80°C on ice

(Fluorrnone GS1, recombmant human-GR (GR)) or at room temperature (GR screemng '

buffer, stab1lxsmg peptide and DTT) 10mM test compOundq were marually diluted 6"
20uM then senally diluted fo a final concentratlon r{.nge of IOuM to 0.1nM using the
BioMek 2000 (Beckman—Coulter) into a black walled 384 welled plate (Matrix
technologles) In the followmg order fluormone GSl (lnM final concentration) is
added to all wells excludmg the buffer control wells, GR (4nM final concentration) is
added to all wells except minimum, and buffer control wells, cortisol (10uM final
concentratlon) is added to ﬂuorrnone GS] -.untrol wells only, ‘buffer is added to all
wells to a final volume of 40;,:1 Thé plate is covered and mcubated at room

" temperature with agitation for 90 minutes. Readmgs were taken using the Analyst

(LJL) in fluorescence polarisation readmg mode. The MilliP ratio is calculated from
cps readings obtamed in parallel and'pu pendlcular mode. The percent effect of the
bound hgand is calculated e cach concent:rauon and the dose response curves plotted
allowing the ECsg to_beé calculated This is compared to the known standard (118 ,17B)-
11-(Q1, 3-benzodlo).ol S-yl) 17-hydroxy-17-(1-propyny!)estra-4,9- dien-3-one (CAS No.
189035- 9,7_2) ECso = 10°M ). All compounds exemplified have bmdmg activities <2

'_,\/103'5/1
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Exampls 56, Funetional responses in vitro

To quantify the ability of compounds 46 fakibit inflammetory gene expression in vitro,

responses of compounds were eveluated in the human ¢ell line U208 that was stably

transfected with human recombinant GR DNA. U208 cells were stimulated with TNFe

end IFNy which leads to the secretion of MCP-1 in the stpernatant. Secretion of MCP-

1 was quantified indirecily by the use of two atti-human-MCP-1 gntibodies, one

labaled with the fluorescent donor Europiwm, the second ope labeled with the

fluorescent acceptor Allophycocyanin (APC). Seeretion of MICP-1 in supemsatant is

quaniified by measuring the emizsion wavelength of APC (665 nm) when Buropium is _
excitated at 340 nm. The ability of compourds (prednisolons or compomds according (
o formnla 1) to inhilit MCP-1 exprassion was quantified and ECso values were

caleulated. All compounds mmphﬁed Were tosted in this assay and heve shown potent

in vitro anti-inflammatory propertes of <2x 10°%M.,

<3
Fxample 50 Anti-inflaminatory activity i vivo.
The poteacy of compounds to inbibit inflamroation can be qrantified in e modelin -
which mics ate traated with Kpopolysaccharide (LPS), Anti-inflammatory effects ezn
be quantifisd as inhibition of LP8-induced TNFo: (S.R. Hyde & R.E. MecCallum,

" Infection & Tummity, 60; 976-982(1992)) Whce aro treated 1p. with 0.5 mg/kg LPS, ¢ v

Compounds according to Formulz ¥ ave dosed systemically by oral administration af 1
hour befote the mductmn with LPS. 1% hours after LPS m&nm:m, serum 15 cnllacted

and mioe are sacrificed. ml‘:'a.levals ix serum are quanuﬁedusmg a curnmarcially
svailable Blisakit according tofhe deseriptions of the supplier. A sc[ecb.on (eatamples
3, 3,12, 16, 19, 20, 28, 38, 39, 42, 34) of componnds exemplified were tosted in this
model, All tested eotapovmdy shovr Eb:h-mﬂmnma:tory acuwty in the model with an
EDS50 < 10 mg/kg) . '

sg | 5
Example ,‘?{ Anti-artiritic activity ¥z vity .
The ability of conipounds to fohibit aribnitih can B2 wWsted i a Colizgen type I-Induced
Avthyitic model in mice (DB, Treotham et 21,7 Bxp Mh% 857-868:’(1977)). In this
radel mele Dba/1 mice are immmnized aud boosted (a8e1 3 ™2y Gith Collagen.
Aritis is scored as swelling of paws. Mice WMP arthrifis v * orelly tragted for

3 weeks cither with prednlsulona or corpounds accordmg to fonmﬂal L therapeuﬁc
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model). In the model, further development of arthritis is scored as paw swelling 3
times a week. After 3 weeks, mice are sacrificed. Potency of compounds to inhibit
arthritis is quantified as the ability to inhibit paw swelling. A selection (examples 5, 12,
19, 20, 39, 54) of compounds exemplified were tested in this model. All tested

s compounds show anti-arthritic activity in the model with an ED50 < 10 mg/kg). »
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Claims

1. A compound according to general formula1:

R12

R13

Formula [
or a pharmaceutically acceptable salt thereof.
5 wherein the R groups have the following meanings:

-R; is -H or -(1-4C)alkyl;
-Rzis -C(O)R;5 or -SO2R;5;
-Rj is -H, -(1-4C) alkyl or -ORs;
-Rsis -H, -(1-4C)alkyl or -OR;6;

10 -Rs is -H or -C(Ri4)NORs;

. WRyis -H, -halogen -Ccyano;
-(1-6C) alkyl, -(2-6C)alkenyl or -(2- 6C)alkynyl all optionally substituted with

aminoe, -hydroxyl or -halogen;
-Rg is -H, -cyano, -halogen, -nitro;

15 -(1-6C) alkyl, -(2-6C)alkenyl, -(2-6C)alkynyl or -O(1-6C)alkyl, all optionally
substituted with -amino, -hydroxyl or -halogen;
-(hetero)aryl, optionélly substituted with -cyano, -halogen, -(1-4C)alkyl, -(1-
4C)alkoxy, -(1-4C)alkoxy(1-4C)alkyl or -(hetero)aryl;
-C(R16)NOR ¢, -C(O)N(R;7)2, -C(O)Ry3, -C{(O)OR 19, -NHC(O)R30, oF -

20 NHS(0)2Rz3;
-Ry is -H, -halogen, -cyano, or -(1-4C)alkyl, optionally substituted with -halogen;
Ryois -H or (1-4C)alkyl; |
-Rnis-H; -
-Ry2is -H, ~cyano or -(1-4C)alkyl;
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-Rya is =H, ~(1-40)alkyl, -balogen or -formyl;

-Ry4 i -H, ~halogen, -cyano, (1-4C)alkyl or ~(hetero)aryl;

-R;sis -H;

~(1-6C)alkyl, ~(2-6C)allenyl, -(2~6C)alkynyl,~O(2-6C)alkyl, -O(2-6C)alkenyl or
-0(2-6C)alkcynyl, all opticneally substituted with one or more -OH, -halogen, -
cyano ot ~(hetero)aryl; ‘

«(hetero)aryl, optiopally substitated ‘with «(1-4C)alkyl, -halogen or -NHz;

“NHa, «(di)(1-4C)atkylaminn, «(1-4C)alkylthin(1-4C)alkyl, «(1-4C)allkoxy(1-
4C)alky] or -NRysORys 3

“Ragis «H, ~(1-6C)alkyl, -(2-6C)alkenyl or «(2-6C)allcynyl;

-Ryq is -H

~(1-6C)alkyl, opﬁona.ny substitutad with - halogen-. -(1-4C}allmxy ar -
(heteroyaryl, optionally substitnted with -halogen, -(14C)alkyl or -(1-40)a1koxy-
-(S-GC)cycloa]kyl ot -{hetero)aryl. opuonally substituted with -halogen, ~(1-
4C)alkyl or (1-4C)alkoxy;

~Rys is -, -NH; or -(1-4C)allyl, optionally substitated with -OH, -halogan, -
cyano or -8(1-4C)alkyl; -

Ry is -H or (1-6C)alkyl, opb.onalbr substituted wrlh -OH or -halogen; and
Rapis 5 ‘ '

=(1~6C)elkyl or -(2-60)a.kenyl, both opnonaﬂy substztuﬁed by -halogen, -O(1-
6C)alkyl, -Cbatem)aryl, opﬁonally s@sﬂmed with -(1 -4C)a11cyi or halogen;
.g-sc)eycloaucyl, -(I-GC)aﬂcoxy ~(1-6C)alkenyloxy; or

~(hetero)aryl, optionally subsutubed with -(1-4C)a1ky]), NEZz, -NHCI-GC)alkyI or
~NFH(ketero)aryl);

«Ro s -H or -(I-GC)aUsyl.

A, compomnd acoording to clatm 1 whersin R, -Rs, ~R79 -Rs; Riz Rip Rugant

< ave -H and -R.: and -Rm are -H or -(1-4C)allyl.

A compou.nd acuo:dmg 10 claims ] ar 2wherem -.R1 is -H:
~Rg i -H, ~cyano or -halogm, '
~(hstexo)aryl, optionslly substituted with -(1-4C)alleyl;
'C(R‘lﬁ)NORIE: 'CCO)N(Rn)z, -C(O)ng or -C(O)Dmg

-Ryg Is -(1-4C)ulkyl;

W
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-Rys 18 -(1-6C)alkyl, optionally substituted with one or more -halogen or -
(hetero)aryl;

-(hetero)aryl, optionally substituted with -(1-4C)alkyl or -NHj; or
-(di)(1-4C)alkylamino;

Ry is ~(hetero)aryl, optionally substituted with -(1-4C)alkoxy;

-Ryg is -(1-4C)alkyl and

-Rjg is -(1-6C)alkyl.

A compound selected from the group of
rel-N-[(2R,10R,14bR)-8-bromo-1,2,3,4,10,14b-hexahydro-10-
methyldibenzo[c,f]pyrido[1,2-a)azepin-2-y1]-2,2,2-trifluoroacetamide; (
rel-N-[(2R, 10R, 14bR)-8-cyano-1,2,3,4,10, 14b-hexahydro-10- /
methyldibgnéo[c,t]pyrido[1,2—a]aze_:pin—2-yl]-12,2,2-triﬂuoroacétamide;
rel-2,2-dichloro-N-[(2R, 10_1{,141)_R)-8-cyghq-1 ,2,3,4,10,14b-hexahydro-10-
methyldibenzo[c,f]pyrido[l,Za]aiepin-i’_-_yl]ﬁcefamide; ‘
rel-2,2,2-trifluoro-N-[(2R,10R,14bR}-1,2,3.4,10, I4b—ﬁexahydro-l 0-
methyldl:benzo[c,f]pyrido[ 1,2-ajazepin-2-ylJacetamide

rel-N-[(2R,10R, 14bR)-8-cyano-1,2,3,4,10 ,14b-hexahydro-10-

methyldlbenzo[c flpyrido[1,2-a]azepin-2-yl]-4-methyl-1,2,3-thiadiazole-5-

ca.rboxamMe

~ rel-N- [(2R,10R,14bR) 8- cyano 1 2 3 4, 10 14b-hexa.hydro~10~

methyldlbenzo[c ﬂpyndo[l 2- a]azepm— -yl]-2 32~ d1ﬂuoroacetam1de
rel-N-[(2R,10R, 14bR)-8-cyano-1,2,3,4,10 14b-hexahydro 10- b
methyldibenzo[c,f]pyrido[1,2-alazepin-2- yl]memanesulfonamlde
rel—N-[(2R,lOR,l4bR)-8-cyano.—l,2_,3,4,10,14b-hexahydro-107

methyldisenzo[c,ﬂpyrido[l ,2-a]a‘zepin—2~yi]etﬁahé§ulfonam1de; '

rel-N-[(2R,10R, 14bR)-8-cyano-1,2,3 4,10, 14b-hexahydro-10-

methyldibenzo[c,ﬂpyrido[l ,2—a]az-epin—2;yl].I-N,IN-di_r'nethy‘laminosulfami de;

rel-N-{(2R,10R, 14bR)-8-cyano-1,2,3,4,10,14b-hexahydro-10-
methyldibenzo.[c,f]pyrido[ 1,2-ajazepin-2-yl]-3,5-dimethylisoxazole-4-

carboxamide;

rel-N-[(2R,10R,14bR)-8-acetyl-1,2,3,4,1 0.,1 4b-hexahydro-10-

methyldibenzo[c,flpyrido] 1 ,2-alJazepin-2-yl}-2,2,2-trifluorcacetamide;
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rel-N-[(2R,10R, 14bR)-8-acetyl-1,2,3,4,10,14b-hexahydro-10-
methyldibenzofc,f)pyrido[1,2-aJazepin-2-yl]-4-methyl-1,2,3-thiadiazole-5-

carboxamide;

rel-2,2,2-trifluoro-N-[2R, 10R, 146R)-1,2,3,4,10, 14b-hexahydro-8-{1-
(hydroxyimino)ethyl}-10-methyldibenzo[c,flpyrido(1,2-aJazepin-2-ylJacetamide;
rel-2,2,2-trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10,1 4b-he¥ahydro-l 0-methyl-8-
(pyridin-4-yl)dibenzo[c,f]pyrido[ 1,2-a]azepin-2-yl]acetamide;
rel-2,2-dichloro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-8-
(pyridin-4—yl)dibenzo[c,f]pyrido[ 1,2-a)azepin-2-yl}acetamide;

rel-2-chloro-2 2- difluoro-N-[(2R,10R,14bR)-1,2 3 4 10,14b-hexahydro-10-
methyl-8- (pyndm—4 yl)dlbenzo[c flpyrido[1,2- a]azepm— -ylJacetamide;
rel-N-[(ZR,10R, 14bR)-1,2,3, 4 10, 14b—hexahydro 10-methyl 8- (pyndm—4—
ylydibenzo[c,f]pyrido[1,2-a]azepin-2-yl]acetamide; ‘

rei-N [(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-8-(pyridin-4-
yDdibenzo[c, f_lpyrldo[l 2-a]azep1n-2—yl] isoxdzole-5-carboxamide;

rel—N [(2R,10R ,14bR)- 1 2 3,4,10 14b—hexahydro 10-methyl-8-(pyridin-4-
yl)d1benzo[c,f]pyr1do[1 2 a]azepm—Z-yl] 5- methyi 1soxazole- -carboxam1de
rel-N- [(2R 10R,14bR)-1,2,3,4, 10 14b-hexahydro 10-methyl—8 (pyndm—4-
yl)dibenzo]c, t]pyndo[l ,2-a]azepin-2 -yl]-4-methyl 1,2,3- tl'uadJazole 5-
carboxamide; ‘

rel-N-[(2R,10R,14bR)-1,2 3 4,10,14b- hexa.hydro 10- methyl-8 (pyridin-4-
yl)dibenzo[c, f]pyndo[l 2—a]azepm-2 -yi]-2- thlophenacetam1de

rel-N-[(2R, 10R,14bR) 12,3 4 10 14b~hexahydro 10-methyl-8-(pyridin-4-
yl)dlbenzo[c f]pyndo[l 2- a]azepm—Z-yl]methanesulfonam1de,

rel-N- [(ZR 10R. 14bR) 1,234, 10 14b~hexahydro lO-methyl 8-(pyridin-4-
yl)dlbenzo[c flpyrido[1,2- a]a.zepm—Z yl}eﬂlanesulfonamxde
rel-N'-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-8-(pyridin-4- ,
yl)dibenzo[c,ﬂpyr_ido[l,2-a]azepin—2-yl]-N,N-diméthylaminosulfamide;
rel-2,2-difluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-8-
(pyridin-4-yl)dibenzo[c,flpyrido[ 1,2-a]azepin-2-yl)acetamide;
rel-4-amino-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro- 10-methyl-8~(pyridin-
4-yl)dibenzo[c,f]pyrido[ I ,2-aJazepin-2-ylj-1,2,5-oxadiazo le-3-carboxamide;
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sel-2,2,2-twifleoro-N-[(2R, 10R, 146R)-1,2,3 4, 10,1 4b-hexahydro-1 0-methyl-8-
(pyrimidin-2-yDdibenzofe.Ltpyrido[1,2-slazepin-2 -y jacetamide;
vel-N-[(2R, 10, 14bR)-1,2,3,4,10,14b-Hexzehydro-10-methyk-8-(pysimidin-2~
yl)dibenzo[c,fjpyride[],2-a)azepin-2-yi}-d-rmefhyl-1,2 3-fadiazole-5-
carboxamids; :
rel-2,2,2-rifluoro-N-[(2R, 10R, 14bR)- 1,2, 3,4,10, 1 4b-hexatrydro-1 0-methy]-8-
(pyrazin-2-yl)dibenzo]o,fjpyrido| 1,2-ajazepin-2-yl]acetauride;
mothyl rel<(2R,10R,14bR)-1,2,3,4,10,14b-hexshydro-10-methyl-2-(2,2,2-
triftuoroacetylamino)dibenzole,flpyrido[1 2-alezepine-g-carboxylate;
otiny] rel-(2R,10R, 14bR)-1,2,3,4,10,145-hezshydro-1 0-tmiettryl 2+(2,2,2-
tf.ﬂuomacetylammo)di‘benzo[c,ﬂpyndo[l,2~a]azep1ne~8-carboxylab '
propyl rel-{ZR.lOR,14hR)-1.2,3 4,10, 14b-hexalrydro-1 0-methyl 2-(2,2,2-
mﬂumoawty!amm)dlbmotc,ﬂpyriéo[l,h]azepiqe-s-carboxylaxe,
rel-(2R,10R, 14bR)-1,2,3,4,10,14b-kexahydro-10-methylN-phenyl-2-(2,2.2-
triflnoroacetylamino)dibenzole, flpryridof],2-alazeping-§-crboxanide;
7el-{2R,10R, 14bR)-1.2,3,4,10,14b-hexahydro-10-methyl N-(pyridin-4-y1)-2-
(2.2,2:txiftnorccetylamino)dibenzolc, loyridol 1 2-a]azepine-8-carboxamalde;
ml-(ZR,lOR.MbR)—l,Z.B 4,10 14b-heacahydm~N-(2-metho>qpynm1&m-5-yI)-10-
mefhyl—Z-(Z,Zﬂ-h:lﬂumoacetylammc)dlbenzo[o,ﬂpymdo N ,?.-a]azapme»i!-
carbogamaide; ‘
rel(2R,10R,140R)-1,2,2,4,10 14b~hexahydm-N—(2—methomhenyl)~IO-meﬂ1yI-
2222 trzﬂnomacetylamm)-ﬁbenzo[c,ﬂpyndo[l ,Zalachme-s-narbuxmmde'
Z,Z,Z-h:ﬂnom-N-[(ZR,IOR,14bR)-I,2,‘s.4 10,1 4b-hm:ahydro~10-mc&1yi~8—(2-
me‘thyltﬁtéizOl—S—yl)dxbe:mo[c,ﬂpyndo[l,Zalachin-z-;d]aoetamde'
ml—%uﬂomzzdﬂnm-N—[(ZRIOR,l4bRyl,2,3 4,10, 14b-hexahydro-10-
meﬂxyl-s-@-memylfeuazol-S—dechnzo[c,ﬂpyndo[1,2-a.]ampin-2-y1]ac@izmads
rel-N-[(2R,10R,14bR)- -1,2,3.4,10, 14b~hzxahydm~104neﬂ171- “(2-methyltetrazol-
—yl)dibmzo[c,ﬂpmdoll,2-a]azepin-2-y1]-4—mcr&1y] -1,2,3-hiadiazole-5-
catboxamids; :
rel—zﬁ,z-mﬂum.N-[(zn,mp,zz:bm-z 42,34 10.14b-hexahydro-10-me£&y1-g.
(pyrimidin-4-yhdibenzo[e,fjpyridof[1,2-a]azepin-2-yilacetamide;
161-2,2,2-hrifluoto-N-[(2R,10R,14bR)-1,2,3,4,10,1 4b-hexehydro-10-mathy).g.
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(pyridin-2-yl)dibenzo[c flpyrido[,2-a]azepin-2-yl]acetamide;
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro- 10-methyl-8-(pyrimidin-4-
yl)dibenzo[c,f]pyrido[1,2-aJazepin-2-yl]-4-methyl-1,2,3-thiadiazole-5-
carboxamide;
rel-2,2-chloro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-8-
(pyrimidin-4-yl}dibenzo[c,f]pyrido[ 1,2-a]azepin-2-yl]acetamide;

e 1-N-[(2R,‘l. 0R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-8-(pyrimidin-4-
yl)dibenzo[c,f]pyrido[1,2-a)azepin-2-yl}methanesulfonamide;
rel-2-chloro-2,2-difluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-

. methyl-8-(pyrimidin-4-yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]acetamide;

rel-5-amino-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-8-
(pyrimidin-4-yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]-1 ,2,5-oxadiazole-4-
Earboxamide;
rel-2,2,2-trifluoro-N-[(2R,4S,10R,14bR)-1,2,3,4,10,14b-hexahydro-4,10-
dimethyldibenzo{c,f]pyrido[ ! ,2—a]a2epin—2-yl]acetamid¢ ;

rel—N-[(ZR',IOR, 14bR)-8-cyano-1,2,3,4,10,14b-hexahydro-10-
methyldibenzo{c,flpyndo[1 ,2-a]az;pin-2-yl] -N'-methyl-N'-methoxyurea;
rel-N-[(2R,10R, 14bR)-8-cyano-1,2,3,4,10,14b-hexahydro-10-
methyldibenzo{c,f]pyrido[1,2-aJazepin-2-yl]-2-hydroxyacetamide;
rel-(2R,10R,14bR)-2-[(N,N-dimethylaminocarbonyl)amino]-1,2,3,4,10,14b-

hexahydro-10-methyl-N-phenyldibenzo[c,f]pyrido[1,2-a]azepine-8-carboxamide;
rel-2,2,2-trifluoro-N-[(2R,10R,14bR)-8-[4,5-dihydrooxazol-2-y1]-1,2,3,4,10,14b-

hexahydro-10-methyldibenzo[c,f]pyrido[1 ,2-ajazepin-2-y[]acetamide;

rel-2,2,2-trifluoro-N-[(2R,10R, 14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-8-
‘nitrodibenzolc,f]pyrido[ 1,2-a}azepin-2-yl]acetamide;
rel-2,2 2-trifluoro-N-[(2R,10R,14bR)-8-formyl-1,2,3,4,10,14b-hexahydro-10-

methyldibenzo[c,f]pyrido[1,2-a]azepin-2-yl]Jacetamide; or

rel-N-{[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-8-[1 -(hydroxyimino)ethyl]- 10-

methyldibenzo[c,f]pyrido[1,2-a]azepin-2-yl]-4-methyl-1,2,3-thiadiazole-5-

carboxamide.

PCT/EP2006/065696
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5. A pharmaceutical composition which comprises a compound of formula I
according to any of claims ! to 4 or a pharmaceutically acceptable salt thereof
and one or more pharmaceutically acceptable excipients.

6.  The compound of anyone of claims 1-4 for use in therapy.

5 7.  Use of a compound of formula I according to any of claims 1 to4ora
pharmaceutically acceptable salt thereof for the manufacture of a medicament for
rheumatology, hematology, pulmology, dermatology, gastro-enterology,

endocrinology, neurology or nephrology. '

A
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COMPUESTOS NO ESTEROIDES UTILES COMO MODULADORES DEL

RECEPTOR GLUCOCORTICOIDE

La presente invencién se relaciona con compuestos que modulan en el receptor

glucocorticoide asi como también con el uso de estos compuestos en terapia.

Los receptores intracelulares son una clase de proteinas estructuraimente
relacionadas involucradas en la regulacion de las proteinas del gen. Los
receptores esteroides son un subconjunto de estos receptores, que incluye el
receptor glucocorticoide (GR), el receptor de progesterona (PR), el receptor
andrégeno (AR), el receptor estrégeno (ER), y el receptor mineraiocorticoide (MR).
lLa regulacion de un gen mediante tales receptores o factores requiere el receptor
intracelular y un ligando correspondiente que tenga la capacidad de unir

selectivamente al receptor de una manera que afecte la trascripcion del gen.

Los moduladores del receptor glucocorticoide esteroide habituales
(glucocorticoides) como la prednisolona a.0. son agentes antiinflamatoRps muy
efectivos que son habitualmente utilizados para tratar enfermedades como Artritis
Reumatoide (RA), Enfermedad Inflamatoria del Intestino (IBD), Lupus, alergias,
asma, soriasis y para prevenir rechazo de trasplante (J.D. Baxter, Advances in
Internal Medicine 45; 317-349; 2000). Los efectos antiinflamatoRgs de estos
compuestos se considera que son mediados a través de la inhibicion de la
expresion de mediadores pro-inflamatoRss como las moléculas de adhesion,
citoquinas, quimioquinas y enzimas mediante un mecanismo que involucra la
interaccion del GR unido al ligando con los factores de trascripcion. Este

mecanismo se denomina como transrepresion (M. Karin, Cell $3;487-490; 1998).
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El uso de glucocorticoides esteroides habituales se acompana mediante efectos
metabdlicos y otros colaterales (por ejemplo, diabetes, hipertension, osteoporosis,
caquexia muscular, a.0.). Parte de estos efectos colaterales se cree que son
mediados a través de la interaccion directa del GR unido al ligando a elementos
que responden a glucocorticoide (los GRE) sobre el ADN de los genes objetivo y
la induccion subsecuente de la expresion genética (J.D. Baxter, Advances in
internal Medicine 45; 317-349; 2000; M. Karin, Cell 93;487-490; 1998). Otra parte
de estos efectos colaterales podria ser debida a la reactividad cruzada con otros
receptores esteroides, como el mineralcorticoide (MR) o el receptor de

progesterona (PR).

Los glucocorticoides no esteroides no tienen una similitud estructural molecular
con los esteroides y por lo tanto uno también podria esperar diferencias en las
propiedades fisicoquimicas, parametros farmacocinéticos (PK), distribucion de
tejido (por ejemplo, SNC versus periférico) y de manera mas importante los
glucocorticoides no esteroides pueden mostrar ninguna/poca reactividad cruzada a

otros receptores esteroides o pueden mostrar ninguno/pocos efectos metabdlicos

u otros efectos colaterales.

La presente invencion proporciona compuestos no esteroides que modulan la
actividad del receptor glucocorticoide. Mas particularmente, la presente invencion
proporciona compuestos no esteroides de alta afinidad para la union GR que
muestra efectos antiinflamatoR4es in vitro e in vivo. De acuerdo con la presente
invencion se proporcionan compuestos que tienen una férmula general |, o una

prodroga de éstos, o una sal farmaceuticamente aceptable de éstos.
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La presente invencién proporciona compuestos no estercides que modulan la
actividad del receptor glucocorticoide. Mas particularmente, la presente invencion
proporciona compuestos no esteroides de alta afinidad que son agonistas,
agonistas parciales o antagonistas del receptor glucocorticoide. De acuerdo con la

presente invencidén se proporcionan compuestos que tienen una formula general |,

R12

R13

Formula I

o una sal farmacéuticamente aceptable de estos.

En esta formula, los grupos R tienen los siguientes significados:
-R; es H o alquilo(C1-4);

-Rz es -C(O)R5 0 —S(0)zR 5

-R3 es H, -alquilo(C1-4) 0 —ORs

-R4 es H, alquilo(C1-4) 0 —ORys

-R¢ es -H 0 —C(Rs)NORjg;

-R; es -H o -halégeno, -ciano;

-alquilo (C1-6), -alquenilo (C2-6) o -alquinilo (C2-6), todos opcionalmente
sustituidos con -amino,

-hidroxilo o -halégeno;

-Rs es -H, -ciano, -halégeno, -nitro;
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-alquilo (C1-6), -alquenilo (C2-6), -alquinilo (C2-6) o -Oalquilo (C1-6), todos
opcionaimente sustituidos con -amino, -hidroxilo o -haldégeno;

-(hetero)arilo, opcionalmente sustituido con -ciano, -halégeno, -alquilo (C1-4), -
alcoxi (C1-4), -alcoxi (C1-4)alquilo (C1-4) o -(hetero)arilo;

-C{R15)NOR¢, -C(O)N(R17)2, -C{O)R15, -C(O)OR1g, -NHC(O)R20 0 -NHS(O)zRz1;
-Rg es -H, -halégeno, -ciano, o -alquilo (C1-4), opcionalmente sustituido con -
haldgeno;

-R1g €8 -H 0 -alquilo (C1-4),

Ry es 'H,;

-Ry; es -H, -ciano o -alquilo (C1-4);

-R13 es -H, -alquilo (C1-4), -haldgeno o -formilo;

-R14 €5 -H, -halégeno, -ciano, -alquilo (C1-4) o -(hetero)arilo;

-Ris es -H;

-alquilo (C1-6), -alquenilo {C2-6), -alquinilo (C2-6), -Oalquilo (C2-6), -Oalquenilo
(C2-6) o —Oalquinilo (C2-6), todos opcionalmente sustituidos con uno o mas -OH, -
halégenc, -ciano o -(hetero)arilo;

-(hetero)arilo, opcionalmente sustituido con -alquilo (C1-4), -halégeno o -NHz;
-NH3, -(di)alquilamino (C1-4), -alquiltio (C1-4)alquilo (C1-4), -alcoxi (C1-4)alquilo
(C1-4) 0 -NR160ORg;

-R+s es -H, -alquilo (C1-6), -alquenilo (C2-6) o -alquinilo (C2-6);

-R+7 es -H;

-alquilo (C1-6), opcionalmente sustituido con halégeno, -alcoxi (C1-4) o -
(hetero)arilo, opcionalmente sustituido con -halégeno, -alquilo (C1-4) o -alcoxi (C1-
4);

-cicloalquilo (C3-6) o -(hetero)arilo, opcionalmente sustituido con -haldgeno, -

alquilo (C1-4) o -alcoxi (C1-4),
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-R1g es -H, -NH; o -alquilo (C1-4), opcionalmente sustituido con -OH, -halégeno, -
ciano o -Salquilo (C1-4),

-R1g es -H o -alquilo (C1-6), opcionalmente sustituido con -OH o -halégeno;

-Ry es -H: |

-alquilo (C1-6) o -alquenilo (C2-6), ambos opcionalmente sustituidos por -
halégeno, -Oalquilo (C1-6),

-(hetero)arilo, opcionalmente sustituido con -alquilo (C1-4) o -halégeno;,
-cicloalquilo(C3-6), -alcoxi (C1-6), -alqueniloxi (C1-6);

-(hetero)arilo, opcionalmente sustituido con -alquilo (C1-4));

-NH;, -NHalquilo (C1-6) o -NH((hetero)arilo) y -R21 es -H o -alquilo (C1-6).

Asi, se ha encontrado ahora, que la clase anterior de compuestos de acuerdo con
la Féormula | 0 las sales farmacéuticamente aceptables de éstos, tienen actividad

moduladora del receptor glucocorticoide.

El término -alquilo (C1-6) como se utiliza en la definicién de la invencion significa
un grupo alquilo ramificado o no ramificado que tiene 1-6 atomos de carbono, por
ejemplo metilo, etilo, propilo, isopropilo, butilo, sec-butilo y terc-butilo, pentilo y

hexilo. Los preferidos son -alquilo (C1-4).

El término -alquilo (C1-4) como se utiliza en la definicion de la invencion significa
un grupo alquilo ramificado o no ramificado que tiene 1-4 atomos de carbono, por
ejemplo metilo, etilo, propilo, isopropilo, butilo, sec-butilo y terc-butilo. Los

preferidos son metilo y etilo. E! mas preferido es metilo.

El término -cicloalquilo (C3-6) significa un grupo alquilo ciclico que tiene 3-8

atomos de carbono.
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El término halégeno significa flior, cloro, bromo o yodo.

El término -alquenilo (C2-6) significa un grupo alquenilo ramificado o no ramificado
que tiene 2-6 atomos de carbono, tal como etenilo, 2-butenilo, pentenilo y

hexenilo. Los preferidos son -alquenilo (C2-4).

El término -alquenilo (C2-4) significa un grupo alquenilo ramificado o no ramificado

que tiene 2-4 atomos de carbono, tal como etenilo y 2-butenilo.

El término -alquinilo (C2-6) significa un grupo alquinilo ramificado o no ramificado
que tiene 2-6 atomos de carbono, tal como etinilo, propinilo, butililo, pentinilo y

hexinilo. Los preferidos son -alquinilo(C2-4).

El término -algquinilo(C2-4) significa un grupo alquinilo ramificado o no ramificado

que tiene 2-4 atomos de carbono, tal como etinilo y propinilo.

El término -Oalquilo (C1-6) significa -alquiloxi (C1-6) en donde -alquilo (61-6) tiene

el significado definido previamente.

E! término -Oalquenilo (C2-6) significa -alqueniloxi (C2-6} en donde -alquenilo (C2-

B) tiene el significado definido previamente.

El término -Oalquinilo (C2-6) significa -alquiniloxi (C2-6) en donde -alquinilo (C2-6)

tiene el significado definido previamente.
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El término alquiloxi(C1-4) significa un grupo alquiloxi que tiene 1-4 atomos de
carbono, la porcién alquilo tiene el mismo significado que se definié previamente.

Se prefieren los grupos alquiloxi (C1-2). El mas preferido es metoxi.

E! término -alcoxi (C1-4)alquilo (C1-4) significa un -alcoxi (C1-4) adherido a un

grupo -alquilo (C1-4), ambos grupos tienen los significados definidos previamente.

El término —S alquilo(C1-4) significa un grupo alquiltio(C1-4), el grupo alquilo(C1-4)

tiene el significado previamente identificado.

El término alquiltio(C1-4)alquilo(C1-4) significa un grupo alquiltio(C1-4) unido aun

grupo alquilo(C1-4), ambos tienen los significados previamente definidos.

El término -NHalquilo (C1-6) significa un gupo —alquilamina (C1-6), el grupo -

alquito (C1-6).

El término -NH(hetero)arilo significa un grupo -(hetero)arilamina, el grupo -

(hetero)arilo tiene el significado definido previamente.
El término -alquiltio (C1-4)alquilo (C1-4) significa un grupo -alquiltio (C1-4)
adherido a un grupo - alquilo (C1-4), ambos tienen el significado definido

previamente.

El término arilo significa sisterma de anillo aromatico de 6 miembros.

El término —(hetero)arilo significa un sistema de anillo aromatico de 5 o 6

miembros que contienen por lo menos un heteroatomo seleccionado del grupo de
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N, Oy S, tal como, perc no se limita a, piridinilo, pirimidinilo, pirazinilo, tetrazoiilo,

tiadiazolilo, isoxazolilo, oxadiazolilo, dihidrooxazolilo o furanilo.

El término sal farmacéuticamente aceptable representa aquellas sales que son,
dentro del alcance del juicio médico, adecuadas para uso en contacto con tejidos
de humanos y animales inferiores sin la toxicidad indebida, irritacién, respuesta
alérgica y similares, y con una proporcion riesgo/beneficic razonable. Las sales
farmacéuticamente aceptables son bien conocidas en la técnica. Ellas se pueden
obtener durante el aislamiento final y la purificacion de los compuestos de Ila
invencién, o separadamente al reaccionar la funcion de base libre con un acido
mineral adecuado tal como acido clorhidrico, acido fosférico, o acido sulfurico, o
con un acido organico tal como por ejemplo acido ascérbico, acido citrico, acido
tartarico, acido lléctico, acido maléico, acido malonico, acido fumarico, acido
glicdlico, acido succinico, acido propionico, acido acético, acido metanosulfénico, y
similares. La funcién acido se puede hacer reaccionar con una base organica o

mineral, como hidroxido de sodio, hidroxido de potasio o hidroxido de litio.

La invencién asi se relaciona con los compuestos de férmula | como se definié

aqui anteriormente.

Otro aspecto de la invencion se relaciona con los compuestos de acuerdo con la
Férmula | en donde Q-Rg.. -Rs, -R7, -Rg, -R12,-R13, -R14 son -H y —R4, ¥y -Ryg son -H

o -alquilo (C1-4) y los otros grupos tienen los significados indicados.

Otro aspecto de la invencién se dirige a compuestos de acuerdo con la Féormula |

en donde

-Ryes -H;
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-Rg es —H, -ciano o -haldgeno;

-(hetero)arilo opcionalmente sustituido con -alquilo (C1-4),

C(R1g)NOR g, -C(O)N(R47)2, -C(O)R 13, -C(O)ORyg;

-R1p es -alquilo (C1-4);

Ris es -alquilo (C1-8), opcionalmente sustituido con uno o mas -halégeno o -
(hetero)arilo; -(hetero)arilo, opcionalmente sustituido con -alquilo (C1-4), 0 -NHj;
-(di)alquilamino (C1-4);

-Ry7 es -(hetero)arilo, opcionalmente sustituide con —alcoxi (C1-4),

-Rig es -H o -alquilo (C1-4); y

-R4g es -H o -alquilo (C1-6);

En todavia otro aspecto la invencion se relaciona con compuestos de acuerdo con
la Formula | en donde

-Rg es -ciano,

-(hetero)arilo, opcionalmente sustituido con -alquilo (C1-4),;

-C(O)N(R17, -C(O)R1g, -C(O)ORys.

En un aspecto adicional la invencidn se relaciona con compuestos de acuerdo con

la Férmula | en donde

-(hetero)arilo en Rg es un de anillo heteroaromatico de 6 miembros

En todavia un aspecto adicional la invencidn se relaciona con compuestos de
acuerdo con la Férmula | en donde el anillo heteroaromatico en —(hetero)arilo en —

Rg contiene 1 oi nas atomos.

En todavia otro aspecto la invencion se dirige a compuestos de acuerdo con la

Férmula | en donde -R; es -C(O)R1s.
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En un aspecto adicional la invencion se relaciona con compuestos de acuerdo con

la Férmula | en donde -R;5 es un -(hetero)arilo de 5 miembros.

En otro aspecto la invencion se relaciona con compuestos de acuerdo con la

Férmula | en donde -Ry5 es un -alquilo (C1-4), opcionalmente sustituido con uno o

mas halégenos.

La invencion también reside en compuestos de acuerdo con la Férmula | que son
altamente especificos para el receptor glucocorticoide. La especificidad se puede
determinar mediante el ensayo del compuesto como se describid adicionalmente o
para el receptor glucocorticoide, con otros receptcres bien conocidos tal como el
receptor de progesterona, el receptor andrégeno, el receptor mineralocorticoide o

el receptor estrogeno.

Los compuestos de la presente invencién poseen por lo menos tres atomos de
carbono quiral y pueden por lo tanto ser obtenidos como enantiomeros puros, o
como una mezcla de enantibmeros, 0 como una mezcla de diastereémeros. Los
métodos para obtener los enantibmeros puros son conocidos en la técnica, por
ejemplo cristalizacién de sales que se obtienen de acidos opticamente activos y la
mezcla racémica, o cromatografia utilizando columnas quirales. Para la separacion

de los diasteredbmeros, las columnas de fase directa o columnas de fase inversa

se pueden utilizar.

Los compuestos de la presente invencién se pueden sintetizar en una secuencia

de etapas de reaccion como se muestra en las etapas Aa l.

Etapa A
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Tratamiento de antraquinona (1) con azida de sodio en acido sulfurico concentrado
da acceso a la S5H-dibenzo[b,elazepina-6,11-diona deseada (2) en rendimiento

cuantitativo (Esquema 1)

Etapa B

Los compuestos de estructura general 2 pueden luego ser metilados para

proporcionar los compuestos de estructura general 3.

Etapa C

Los compuestos de estructura general 3 se pueden luego reducir para
proporcionar los compuestos de estructura general 4. La reaccién anteriormente
mencionada se conduce tipicamente utilizando hidruro de aluminio litio como

reactivo.

Etapa D

Los compuestos de estructura general 4 se pueden luego oxidar selectivamente

para proporcionar el derivado morfantridina 5.

La reaccién anteriormente mencionada se conduce tipicamente a temperatura

ambiente en la presencia de didxido de manganeso.

Etapas E.F

2
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Los compuestos de estructura general 5 luego se pueden hacer reaccionar en una
forma Diels-Alder para formar el anillo D y proporcionar los compuestos
tetraciclicos de estructura general 6. Estos compuestos se pueden luego reducir |
in-situ para proporcionar los alcoholes tetraciclicos de estructura general 7, que se

obtiene principalmente en la conformacion trans.

La primera reaccibn mencionada anteriormente se conduce tipicamentea
temperatura reducida en la presencia de dieno Danishefsky’ vy
trifluorometanosulfonato de iterbio, con el uso de un disolvente organico. Los
productos crudos luego se reducen a temperatura ambiente en la presencia de

borohidruro de sodio, con el uso de un disolvente organico.

Etapa G

Los compuestos de estructura general 7 se pueden luego hacer reaccionar bajo

condiciones Mitsunobu para proporcionar los compuestos azida de estructura

general 8.

La reaccidn anteriormente mencionada se conduce tipicamente a temperatura
ambiente en la presencia de trifenilfosfina, diisopropilazodicarboxilato vy

difenilfosforil azida, con el uso de un disolvente organico.
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Esquema 1
Etapa H
5
Los compuesfos de estructura general 8 sé pueden luego reducir para
proporcionar los compuestos de amina libre de estructura generai 9. La reaccion
anteriormente mencionada se conduce tipicamente a temperatura ambiente en fa
presencia de trifenilfosfina y agua, con el uso de un disolvente organico.
10

Etapa |
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Estos productos 9 luego se convierten en las amidas deseadas, carbamatos y

ureas y sulfonamidas 10 mediante procedimientos generales.

Los compuestos 7, 9 y 10 son los compuestos intermedios claves en la formacion
de todos los otros compuestos d‘escritos. Estos compuestos, ya estén
halogenados o se puedan halognar, etc. y luego modificar adicionalmente
mediante métodos conocidos para proporcionar las entidades deseadas con el rel-

(2R,10R,14bR)-esterecquimico deseado.

Los compuestos de la presente invencién poseen por lo menos tres atomos de
carbono quiral y pueden por lo tanto ser obtenidos como enantiomeros puros, o
como una mezcla de enantiomeros, o como una mezcla de diasteredmeros. Los
métodos para obtener los enantidmeros puros son conocidos en la técnica, por
ejemplo cristalizacion de sales que se obtienen de acidos 6pticamente activos y la
mezcla racémica, procedimientos de resolucidn enzimatica o cromatografia
utilizando columnas quirales. Para la separacién de los diasteredmeros, se pueden

utilizar las columnas de fase directa o columnas de fase inversa.

Se ha encontrado que los eutémeros tienen (2S,10S,14bS)-estereoquimico.

Los compuestos de la presente invencién modulan la actividad del receptor
glucocorticoide. Los compuestos asi se pueden utilizar en el tratamiento de
enfermedades inmunoldgicas e inflamatorias. En particular los compuestos se
pueden utilizar para tratar las enfermedades reumaticas tales como artritis

reumatoide, artritis juvenil, y espondilitis anquilosante, enfermedades
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dermatolégicas que incluyen soriasis y pénfigo, trastornos alérgicos que incluyen
rinitis alérgica, dermatitis atdpica, y dermatitis de contacto, afecciones pulmonares
que incluyen asma y enfermedad pulmonar obstructiva cronica, y otras
enfermedades inmunes e inflamatorias que incluyen enfermedad de Crohn, colitis
ulcerativa, lupus sistémico eritematoso, hepatitis activa crénica autoinmune,
osteoartritis, tendonitis, y bursitis. Adicionalmente, los compuestos se pueden

utilizar para ayudar a prevenir el rechazo de 6rganos después del transplante de

6rgano.

Mas en particular los compuestos se pueden utilizar para tratar la artritis
reumatoide, soriasis, asma y enfermedad pulmonar obstructiva crénica,
enfermedad de Crohn o colitis ulcerativa y los compuestos se pueden utilizar para

ayudar a prevenir el rechazo de érganos después del transplante de 6rgano.

Los métodos para determinar la unién del receptor asi como tambien los ensayos
in vitro e in vivo para determinar la actividad biolégica de los compuestos son bien
conocidos en la técnica. En general, el receptor expresado se ‘trata con los
compuestos a ser ensayados y se mide la unidn, estimulacion o inhibicién de una

respuesta funcional.

Para medir la unién, se puede utilizar citosol aislado que contiene el GR
expresado. Los compuestos marcados de manera radioactiva o fluorescencia
también se pueden utilizar. Como compuesto de referencia, se pueden utilizar
hormona nativa u otros compuestos que se unen al receptor. Como una
alternativa, también los ensayos de unién de competicion se pueden desarrollar.
Estos ensayos de unién se pueden desarrollar en el sitio o se pueden comprar

como (kits) de ensayos de unidn disponibles comercialmente. Los métodos
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experimentales para determinar las afinidades de unién son bien conocidos en la

técnica.

Para seleccionar los moduladores GR, los compuestos deben unirse con una
afinidad de < 10° M al receptor. Mas preferiblemente, la afinidad de unién es < 10

"M y mas preferiblemente, la afinidad de unién es < 10 M.

Para medir una respuesta funcional, el ADN aislado que codifica el gen del
receptor glucocorticoide, preferiblemente el receptor humano, se expresa en

células anfitrionas adecuadas, por ejemplo en las células U20S osteablasticas

humanas.

Los métodos para construir las lineas celulares que expresan el receptor
qucoéorticoide recombinante son bien conocidas en la técnica. (Sambrook et al.,
Molecular cloning: a Laboratory Manual, Cold Spring Harbor Press, Cold Spring
Harbor ultima edicion). La expresién del receptor se logra mediante la expresion
del ADN que codifica la proteina deseada. Las técnicas para la mutagénesis
dirigida de sitio, la ligacion de secuencias adicionales, PCR y construccién de
sistemas de expresion adecuados son todas, actualmente, bien conocidas en la
técnica. Las porciones del ADN completo que codifican la proteina deseada se
pueden construir sintéticamente utilizando las técnicas de fase sélida estandar,
preferiblementé para incluir los sitios de restricciéon para facilidad de ligadura. Los
elementos de control adecuados para la trascripcion y la traduccién de la
secuencia codificante incluida se puede proporcionar a las secuencias que
codifican el ADN. Como es bien conocido, los sistemas de expresion estan ahora
disponibles los cuales son compatibles con una amplia variedad de anfitriones,

incluyendo anfitriones procaridticos, tales como bacterias, y anfitriones
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eucarioticos, tales como levaduras, células de planta, células de insecto, células

de mamifero, células de aves y similares.

In vitro, la inflamacién se puede mimetizar en una linea celular humana,
transfectada establemente con ADN GR humano que es estimulado para secretar
citoquinas, quimioquinas y otros mediadores inflamatorios. Los efectos
antiinflamatorios de los compuestos se pueden cuantificar al medir la inhibicién de
la respuesta inflamatoria en esa linea celular. Al ensayar las curvas de respuesta
de la dosis completa, los valores ECso se pueden calcular para ambos compuestos
y un compuesto de referencia como prednisolona. Los valores ECsp se podrian
comparar con los valores ECso obtenidos para la prednisolona dentro del mismo
ensayo celular. Preferiblemente los compuestds tienen valores ECsp que estan en
el rango del ECs obtenido para la prednisolona. Mas preferiblemente, los valores

ECso son menos gue los obtenidos para la prednisolona.

El experto r_econoceré que los valores ECsy deseables son dependientes del
compuesto ensayado. Por ejemplo, un compuesto con un ECsp que es menos de
10°M es, generalmente, considerado un candidato para seleccién de droga.
Preferiblemente este valor es inferior que 10”7 M. Sin embargo, un compuesto que

tenga un ECsy superior, pero que sea selectivo para el receptor particular, puede

ser aun un mejor candidato.

In vivo, el efecto antiinflamatorio de compuestos se puede ensayar en ratones que
sean tratados con lipopolisacarido (LPS). Los compuestos se pueden administrar
sistematicamente en o antes del momento del tratamiento LPS. Los efectos
antiinflamatorios se pueden cuantificar como una inhibicién del TNFa inducido por

LPS en el suero de ratones o cualquier otra citoquina o quimioquina inflamatoria
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(S.R. Hyde & R.E. McCallum, Infection and Immunity, 60; 976-882 (1992)). La
potencia para inhibir la artritis se podria ensayar en el modelo de artritis inducida
tipo I! de colégéno de ratén (CIA) como la capacidad para inhibir el hinchamiento
la pata (D.E. Trentham et al. J Exp Med 146; 857-868 (1977)), u otro modelo de

artritis.

La invencion también reside en una composicion farmacéutica que comprende un
compuesto o una sal de éste que tiene la férmula general |. Asi, los compuestos

de acuerdo con la férmula | se pueden utilizar en terapia.

Las rutas de administracion adecuadas para los compuestos de la formula | o las
sales farmacéuticamente aceptables de éstos, también denominadas aqui como el
ingrediente activo son las inyecciones inframusculares, inyecciones subcutaneas,
Inyecciones intravenosas 0 inyecciones intraperitoneales, administracion oral o
intranasal. Preferiblemente, los compuestos se pueden administrar oralmente. La
dosis exacta y el régimen de administracién del ingrediente activo, o una
composicion farmacéutica de éste, seran necesariamente dependiente del efecto
terapeutico a ser logrado (por ejemplo, tratamiento de asma, R.A, |.B.D) y puede
variar con el compuesto particular, la ruta de administracion, y la edad y la
condicién del sujeto individual a quien el medicamento va a ser administrado. En
general, una dosis diaria terapéuticamente efectiva va de aproximadamente 0.001
mg a aproximadamente 15 mg/kg de peso corporal pof dia por compuesto de la
invencién; preferiblemente, de aproximadamente 0.1 mg a aproximadamente 10
mg/kg de peso corporal por dia; y mas preferiblemente, desde aproximadamente
0.1 mg/kg a aproximadamente 1.5 mg/kg de peso corporal por dia. Algun grado de

optimizacion de dosis de rutina se puede requerir para determinar un patrén y nivel

de dosificacion 6ptimo.
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La administracién de los compuestos de la invencién, en forma pura, o en una
composicion farmacéutica apropiada, se puede llevar a cabo utilizando cualquiera
de los modos aceptados de administracion de composiciones farmacéuticas. Asi,la
administracibn puede ser, por ejemplo, oramente, bucalmente (e.g.,
sublingualmente), nasalmente, parenteralmente, topicamente, transdérmicamente,
vaginalmente, o rectalmente, en la forma de sélido, semi-sélido, polvo liofilizado, o
formas de dosificacién liquidas, tales como, por ejemplo, comprimidos,
supositorios, pildoras, capsulas de gelatina dura y elastica blanda, polvos,
soluciones, suspensiones, aerosoles o similares, preferiblemente en formas de

dosiftcacién unitaria para administracion simple de dosificacion precisa

Un aspecto adicional de la invencion reside en el uso de los compuestos de
acuerdo con la Férmula | o una sal farmacéuticamente aceptable o un solvato de

estos para la preparacion de un medicamento para inmunoterapia
Ejemplos

La numeracién en los ejemplos se refiere al Esquema 1, en donde Ry, R3, R4, Re-

Re = H, Ryp = Me, Ry1-R14 = H, a menos que se establezca de otra forma.

Una mezcla de acido sulfurico concentrado (25.2 mL) y' DCM (diclorometano) (8.4
mL) se enfria a 0° C, se agrega antraquinona (1) (5 g, 24 mmol), luego se agrega
azida de sodio (1.84 g, 28.3 mmol) en pequerias porciones durante un periodo de
1 h a 0-50° C. La mezcla de reaccién se agita durante la noche a temperatura
ambiente y luego se vierte en agua helada (300 mL). El producto se filtra, se lava
con agua hasta que se libera el acido y se seca para dar SH-dibenzo[b,e]azepiﬁa-

8,1 I-diona (2) como un s6lido blanco (5.3 g, 100 %). Datos: (m/z) = 224 (M+H)".
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A una suspensiéon de 5H-dibenzolb,elazepina-6,11-diona (2} (50 g, 0.22mol) en
toluenﬁ (800 mL) se agrega yoduro de magnesio metilo (3 M en Et;O, 200 mL, 0.6
mol). La mezcla de reaccidn se calienta bajo reflujo durante 6h, luego se vierte en
clorure de amanio acuoso y se agita durante 10 minutos. El producto se filtra y se
seca para dar 14- hidroxi-11-metil-5,11-dihidro-dibenzo[b,e]azepin-6-ona (3) como

un sélido blanco (51.6 g, 96 %). Datos: (m/z) = 240 (M+H)".

Se agrega 11—hidroxi-11-metil—5,11-dihidro-dibenzo[b,e]azepin-Gfona (3) (51.8¢
0.22mol) a una suspension de LiAlH; (33 g, 0.88 mol) en dioxano (850 mlL}. La
mezcla de reaccidn se calienta a 105° C. Después de 2.5h bajo reflujo la mezcla
de reaccién se enfria, el exceso de LiAlH, se destruye con Na;S0; acuoso (55

mL). Se agregan acetato de etilo (1.81) y Na,SO, {440 q), la mezcla de reaccidn

se agita durante 30 min. -

Los sélides se filtran y el filtrado se concentra bajo presion reducida. El producto
crude se purifica por cromatografia de columna sobre silice (Heptano: acetato de
etilo = 6: 4) para dar 6,11-dihidro-11-metil-5H-dibenzo[b,elazepina (4) {28 g, 61 %)

Datos: (m/z) = 210 (M+H}".

Una solucion de 6,11 -dihidro-11-metil-5H-dibenzo[b,elazepina (4) (8 g, 38.3
mmoel} en acetona {1500 mL) se enfria a 0° C y se agrega NBS (N-
bromosuccinamida; 6.81 g, 38.3 mmol). La mezcla de reaccién se agita durante 20
min a 0° C, se apaga por adicidon de NaHCQOj; acuoso (300 mL) y se concentra bajo
presion reducida. El producte se extrae en acetato de etilo el cual se lava con
solucién salina, se seca (NaxSO4) y se concentra bajo presion reducida. El

producto crudo se purifica por cromatografia de columna sobre silice (Heptano:

PCT/EP2006/065696 éj{
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acetato de etilo = 8: 2) para dar 2-bromo-6,11-dihidro-11-metil-5H-

dibenzo[b e]azepina (4, Rg = Br; 32 g, 97 %) Datos: (m/z) = 288/290 (M+H)*,

A una solucién de 2-bromo-6,11-dihidro-11-metil -5H-dibenzo[b,e]azepina (4, Rg =
Br; 32 g, 0.1 Imol) en DCM se agrega MnO; (6xido de manganeso){(96.6 g, 1.11
mol) y la mezcla de reaccion se le permite agitar durante la noche. La mezcla de
reaccién se filtra sobre decalite y se concentra bajo presién reducida. El producto
crudo se purifica por cromatografia de columna sobre silice (Heptano: acetato de
etilo = 8: 2) para dar 2-bromo- 11-metil-11H-dibenzo[b,elazepina (5, Rg = Br; 29.4

g. 92 %). Datos: (m/z) = 286/288 (M+H)".

A una solucién agitada de 2-bromo-| 1-metil-11H-dibenzol[b,elazepina (5, Rs = Br,;
666 mg, 2.33 mmol) se agrega triflato de iterbio (I1I) (146 mg, 0.23 mmol).
Después de agitar durante 10 min. a temperatura ambiente se agrega dieno
Danishefsky (0.89 mL, 4.66 mmol). La mezcla de reaccion se le permite reposar
durante la noche a temperatura ambiente. La mezcla de reaccidn se apaga con
NaHCO; acuoso, se extrae en acetato de etilo, se lava con solucién salina, se
seca (Na,S0,) y se concentra bajo presién reducida. El producto crudo se purifica
por cromatografia de columna sobre silice para dar 8-bromo-10,14b-dihidro-10-
metil-dibenzo{c,flpirido[1,2-a]Jazepin-2(1H)-ona (6, Rg = Br; 338 mg, 41 %). Datos:

(m/z) = 354/356 (M+H)".

Una suspensiébn de  8-bromo-10,14b-dihidro-10-metil-dibenzolc,flpiridof1,2-
alazepin- 2(1H)-ona (6, Rg = Br; 13.07 g, 37 mmol) en etanol (700 mL) se enfria a
0° C y se agrega NaBH, (14 g, 370 mmo_l). La mezcla de reaccién se agita durante
la noche a temperatura ambiente. La mezéla de reaccién se enfria, el exceso de

NaBH, se destruye con acetona (300 mL), se agita durante 30 min. y se concentra
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bajo presion reducida. El producto se extrae con acetato de etilo y NH4Cl acuoso,
se lava con solucidn salina, se seca (Na,S0.) y se concentra bajo presion
reducida. El producto crudo se purifica por cromategrafia de columna sobre silice
{Heptano: acetato de etlo = 7: 3} para dar rel-[(2R,10R,14bR)-8-bromo-
1,2,3,4,10,14b-hexahidro-10-metil-dibenzo[c flpirido[1,2-a)azepin-2(1H)-ol {7, Ry =

Br; 7.8 g, 60 %). Datos: (rm/2) = 358/360 (M+H)",

Una solucion agitada de rel-[(2R,10R,14bR)-8-bromo-1,2,3,4,10,14b-hexahidro-10-
metil-dibenzo[c flpirido[1,2-alazepin-2(1H)-0l (7, Rz = Br; 5.0 g, 14 mmol) vy
trifenilfosfina (4.76 ¢, 18.1 mmol} en THF seco {150 mL} se enfria a 0° C y se
agrega diisopropilazodicarboxilate (360 mL, 181 mmol). Se agrega,
difenilfosforilazida (3.9° mL, 18.1 mmol} luego el enfriado se remueve. La reaccion
se le permite calentar a temperatura ambiente y se agita durante la noche. La
mezcia de reaccidon se concentra bajo presién reducida y el producto crudo se
purifica por crorﬁatograﬁa de columna sobre silice (Heptano: acetato de etilo = 95:
5) para  proporcionar  rel-[(2R,10R,14bR)-2-azido-8-bromo-1,2,3,4,10,14b-
hexahidro-10-metil-dibenzo|c flpirido[1,2-alazepina (8, Rg = Br; 4.7 g, 89 %).
Datos: (m/z) = 383/385 (M+H)".

A una solucion agitada de re|-[(2R,1DR,14bR)—2-azido-8-bromo-1,2,3,4,10,14b-
hexahidro-10-metil-dibenzo|c flpirido[1,2-ajlazepina (8, Ra = Br; 4.7 g, 12.3 mmol)
en THF (150 mL) y H20 (4.5 mL) se agrega trifenilfosfina (3.86 g, 14.7 mmol). La
mezcla de reaccion se agita durante la noche a 50° C luego se concentra bajo
presion reducida para proporcionar rel-[(2R,10R,14bR)-8-bromo-1,2,3,4,10,14b-
hexahidro-10-metil-dibenzo[c, flpirido{1,2-alazepin-3-amina (9, Rs = Br). Datos:

(m/z) = 3571358 (M+H)",
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Ejemplo 1, rel-N-[{(2R,1 UR,“i 4bR)-8-bromo-1,2,3,4,10,14b-hexahidro-10-
metildibenzofc,flpiridel1,2-alazepin-2-il}-2,2,2-trifluoroacetamida (10, Rg = Br, Rz =

COCF,).

Se toma el crudo 8 (Rg = Br) en MeOH {150 mL), se agregan trietilamina (3.4 mL,
24.6 mmol) v etiltrifluoroacetato (7.33 mL, 61.5 mmol) y la mezcla de reaccion se
calienta a 50° C y se mantiene durante 3 horas. La mezcla de reaccidn se
concentra bajo presion reducida luego se purifica por cromatografia de columna
sobre silice (Heptano: acetato de etilo = B: 2) para proporcionar rel-N-
[(2R,10R,14bR)-8-bromo-1,2,3,4,10,14b-hexahidro-10-metildibenzo[c.flpirido[1,2-

a]ézepin-2-il]-2.2,2- trifluorpacetamida {10, Rg = Br, R = COCF3; 4.7 g, B4 %).

Datos: (m/z) = 453/455 (M+H)".

Ejemplo 2, rel-N-[(2R,10R,14bR)-8-ciano-1,2,3,4,10,14b-hexahidro-10-
metildibenzolc,flpirido[1,2-alazepin-2-il]-2,2,2-trifluoroacetamida (10, Rg = CN, R, =
COCF3).

Una solucién agitada de 10 (Rs = Br, R; = COCF3; 800 mg, 1.77 mmol) en NMP
{N-metilpirrolidona) (15 mlL) se desgasifica al burbujear nitrégeno durante 0.5
horas. Se agrega CuCN {395 mg, 4.43 mmol) y la mezcla de reaccion se agita
durante 7 horas a 20° C. La mezcla de reaccion se apaga ¢on una solucion de
NH,OH al 25% en H,O y el producto se exirae en acetate de etilo. Los crganicos
se lavan con una solucién de NH,OH al 25% en Hz0, solucion salina, se secan
(Na,50,) y se concentran bajo presion reducida, El producto crudo se purifica por
cromatografia de columna sobre silice (Heptano: acetato de etilo = 8: 2) a rel-N-

[(2R,10R,14bR)-8-ciano-1,2,3,4,10,14b-hexahidro-10-metildibenzo[c, flpirido}1,2-
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alazepin-2-if}-2,2,2-trifluoroacetamida (10, Rg = CN, Rz = COCF3; 630 mq, 89 %).

Datos: (m/z) = 400 (M+H)".

Ejemplo 3, rel-2,2-dicloro-N-[(2R,10R,14bR)-8-ciano-1,2,3,4,10,14b-hexahidro-10-

metildibenzo[c,flpirido[1,2-a]azepin-2-ilJacetamida (10, Rs = CN, Rz = CO- CHCI).

A una solucién agitada de 10 (Rg = CN; R; = COCF3;; 78 mg, 0.195 mmol} en EtOH
(5 mL) se agréga una solucion de NaOH 2N en H,O (1 mL). La mezcla de reaccidn
se agita a temperatura ambiente durante 2 horas. La reaccion se apaga con HO y
se extrae con acetato de etilo. Los organicos se lavan con solucidn salina, se
secan (Na,S04) ¥ se concentran bajo presion reducida para proporcionar la rel-N-
[(2R,10R,14bR)-8-cianc-1,2,3,4,10, 14b-hexahidro-1 Dlmetil-dibenzo[c,f]pirido[ 1.2-

alazepin-3-amina cruda (9, Rg = CN; 60 mg, 100 %).

Una solucion agitada de 9 (Rg = CN; 108 mg, 0.356 mmel) y trietilamina (52 mL,
0.374 mmol) en DCM (4 mL) se enfrla a 0° C. Se agrega cloruro de dicloroacetilo
(36 mL, 0.374 mmol) vy la reaccién se agita a temperatura ambiente durante 2
horas. La reaccion se apaga con una solucién de NaHCO, saturado en H,O vy el
producto se extrae en DCM. Los organicos se secan y se concentran bajo presion
reducida, E! preducto crudo se purifica por cromatografia de columna sobre silice,
seguido por HPLC preparativo. El secado por congelamiento de EtOH/H.G
proporciona rel-2,2- dicloro-N-[(2R,10R,14bR}-8-ciano-1,2,3,4,10, 14b-hexahidro-
10-metildibenzo[c.flpirido[1,2-aJazepin-2-ilJacetamida (10, Rz = CN, Rz = COCHCI;;
64 mg, 46 %). Datos: (m/z) = 415 (M+H)".

Ejemplo 4, rel-2,22-trifluoro-N-[(2R,10R,14bR}-1,2,3,4,10,14b-hexahidro-10-

metildibenzo[c flpirido[1,2-a]azepin-2-ilJacetamida (10: R; = CFa3).



10

15

20

25

WO 2007/025938 25 PCT/EP2006/065696 ()j\'\

Este compuesto se prepéra, en una forma andloga como se describe en el
Ejemplo 1, a partir de 5 para proporcionar rel-2,2 2-trifluoro-N-[{(2R,10R,14bR}-
1,2,3.4,10,14b-hexahidro-10-metil-dibenzo[c fipirido[1,2-alazepin-2-illacetamida

(10: Rz = CF3). Datos: {m/z) = 375 (M+H)".

Ejemplo 5, rel-N-[{2R,10R,14bR)-8-ciano-1,2,3,4,10,14b-hexahidro-10-
metildibenzo[c, flpirido[1,2-ajazepin-2-ilj4-metil-1,2,3-tiadiazol-5-carbexamida  {10:

Rs = CN, Rz = COC3H3N,S).

Este compuesto se prepara, en una forma andlega como se describe en el
Ejemplo 3, a parir de 9 (Rg = CN) para proporcicnar rel-N-[{(2R,10R,14bR)-8-
ciano-1,2,3 4,10, 14b-hexahidro-10-metildibenzolc, flpiride[ 1,2-a)azepin-2-ii}-4-metil-
1,2,3-tiadiazol-5-carboxamida (10; Rg = CN, R, = COC;3H3N;S; 434 mg, 61 %).

Datos: (m/z) = 430 (M+H)*,

Ejemplo 6, rel-N-[(2R;10R,14bR)-8-ciano-1,2,3 4,10, 14b-hexahidro-10-
metilldibenzo[c flpirido[1,2-alazepin-2-il]-2,2-difluorcacetamida (10: R = CN, R; =
COCHF,).

A una solucién de acido diflucroacético (8.5 pl, 0.135 mmol) en DCM {1 mL), se
agregan TBTU (tetrafluoroborato de O-(Benzotriazol-1-il-N,N N’ N'-
tetrametiluronio} (51 mg, 0.159 mmol) y DIPEA (N N-Diisopropiletilamina) (26 pl,
0.149 mmol) y la mezcla de reaccioén se agita a temperatura ambiente. Después
de 10 minutos se agrega una solucion de 9 (Rg = CN; 25 mg, 0.082 mmo!) en DCM
(1 mL). La mezcla de reaccion se agita durante la noche a temperatura ambiente.

La reaccién se apaga con una seclucion de NaHCO, saturado en H;O y se extrae
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con DCM. La capa organica se seca (Nay- SO4) y los organicos se concentran
bajo presion reducida. E!'producto crudo se purifica con columna de cromatografia
sobre silice para proporcionar rel-N-[(2R,10R,14bR)-8- ciano-1,2,3,4,10,14b-
hexahidro-10-metildibenzo[c,f]pirido[1,2-alazepin-2-il]-2 2-difluorcacetamida  (10:

Rg = CN, Rz = COCHF3; 13 mg, 34 %). Datos: {m/z) = 382 (M+H)".

Ejemplo 7, rel-N-[(2R,10R,14bR)-8-ciano-1,2,3,4,10,14b-hexabidro-10-
metildibenzo[c,flpirido[1,2-a]azepin-2-ilimetanosulfonamida (10: Rz = CNs Ry =
SOs:Me).

¢
Este compuesto se prepara, en una forma anéloga como se describe en el
Ejemplo 3, a paitir de 9 {Rg = CN)} para proporcionar 7, rel-N-[(2R,10R,14bR)-8-
ciano-1,2,3,4,10,14b-hexahidro-10-metildibenzo[c, flpirido[1,2-alazepin-2-
iljmetanosulfonamida (10: Rg = CN, R; = SO:Me; 13 mg, 34 %). Datos: (m/z) = 382
(M+H)". |

Ejemplo 8, rel-N-[(2R,10R,14bR)-8-ciano-1,2,3 4 10,14b-hexahidro-10-
metildibenzo[c,f]piridoﬁ,Z;a]azepin-2—il]etanosuh‘onamida (10: Rg = CNs R; =

SOzEt).

Este compuesto se prepara, en una forma analecga como se describe en el
Ejemplo 3, a partir de 9 (Rs = CN) para proporcionar reI-N-[(ZR,‘IOR,MbR)-B-
ciane-1,2,3,4,10,14b-hexahidro-1 O-metildibenzolc,flpirido[1,2-a]azepin-2-

iljetanosulfonamida (10; Res = CN, Rz = SOzEt; 12 mg, 30 %). Datos: (m/z) = 396

(M+H)".
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Ejemplo 9, rel-N'-[(2R,10R,14bR)-8-ciano-1,2,3,4,10,14b-hexahidro-10-
metildibenzolc flpirido[1,2-a]azepin-2-il]-N,N-dimetilaminosulfamida (10: Rg = CN,

Rz = SOzN(CHa3)2).

Este compuesto se prepara, en una forma analoga como se describe en el
Ejemplo 3, a partir de 9 (Rg = CN) para proporcionar rel-N'-[(2R,10R,14bR)-8-
ciano-1,2,3,4,10,14b-hexahidro-10-metildibenzo[c,flpirido[1,2-alazepin-2-il]-N,N-

dimetilaminosulfamida (10: Rg = CN, R; = SO;N(CH3)2; 12 mg, 29 %). Datos: (m/z)

= 411 (M+H)*,

Ejemplo 10, rel-N-[(2R,10R,14bR)-8-ciano-1,2,3,4,10, 14b-hexahidro-10-
metildibenzo[c flpirido[1,2-a]azepin-2-il]-3,5-dimetilisoxazo!-4-carboxamida (10: Rs

= CN5 Rz = COCsHsNO).

Este compuesto se prepara, en una forma analoga como se describe en el
Ejemplo 3, a partir de 9 (Rg = CN) para proporcionar rel-N-[(2R,10R,14bR)-8-
ciano-1,2,3,4,10,14b-hexahidro-10-metildibenzo|c flpirido[1,2-alazepin-2-il]-3,5-

dimetilisoxazol-4-carboxamida (10: R = CN, R, = COCsHgNO; 15 mg, 35 %).

Datos: (m/z) = 427 (M+H)*.

Ejemplo 11, rel-N-[(2R,10R,14bR)-8-acetil-1,2,3,4,10,14b-hexahidro-10-
metildibenzolc flpirido[1,2-a]azepin-2-il]-2,2,2-trifluoroacetamida (10: Rg = COCH;
R2 = COCF,).

Una solucién agitada de 10 (Rg = Br, R, = COCFj3; 250 mg, 0.55 mmol) en tolueno
se carga con PdCl; (PPh3), (8 mg, 0.011 mmol) y 1-etoxiviniltributilestafio (587 pl,

1.73 mmol). La mezcla de reaccién se agita durante la noche bajo reflujo. Se
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agrega una solucion de HCl.en HzO (2 N, 3 mL) y la mezcla de reaccién se agita
durante 10 minutos a temperatura ambiente. La reaccidén se apaga con una
solucién de NaHCO; saturado en H;O y el producto se extrae en acetato de etilo.
La. capa orgénica se lava con solucién salina, se seca (Na;S0Q,) y se concentra
bajo presion reducida. El producto crude se purifica por cromatografia de columna
sobre silice para proporcionar rel-N-[(2R,10R,14bR}-8-acetil-1,2,3.4,10,14b-
hexahidro-10-metildibenzolc,flpirido{1,2-aazepin-2-if]- 2,2,2-trifluoroacetamida (10:

Rs = COCH;, R, = COCFs3; 150 mg, 65 %). Datos: {m/z) = 417 (M+H)".

Ejemplo 12, rel-N-[{2R,10R,14bR})-8-acetil-1,2,3.4,10, 14b-hexahidro-10-metil-
dibenzolc flpirido[1,2-alazepin-2-il]-4-metil-1,2, 3-tiadiazol-5-carboxamida (10: Rg =
COCHaq Rz = COCaHgNzS).

Este compuesto se ﬁrepara, en una forma analoga como se describe en el
Eiemplo 3, a pariir de 10 (Rg = COCH;, Ry = COCF3) para proporcionar rel-N-
[(2R,10R,14bR)-8-acetil-1,2,3,4,10, 14b-hexahidro-10-metildibenzo]c, f]pirido[ 1,2-

ajazepin-2-il]-4-metil-1,2,3-tiadiazal-5-carboxamida (10: Rz = COCH; Rs=

COC3H3N,S; 27 my, 54 %). Datos: (m/2) = 447 (M+H)".

Ejemplo 13, rel-2,2 2-triflucro-N-[(2R,10R,14bR)-1,2,3 4,10,14b-hexahidro-8-[1-
(hidroxiimino)etil]-10-metildibenzo[c,flpirido[1,2-alazepin-2-illacetamida (10: Rz =

C({CH3)NOH, R> = COCF3).

Una solucion agitada de 10 (Rs = COCH;, Ry = COCF;; 60 mg, 0.14 mmol) en
EtOH se carga con hidroxilamina.HCI (20 mg, 0.28 mmeol) y piridina (35 i, 0.45
mmol). La mezcla de reaccion se agita a temperatura ambiente durante 40 horas.

La reaccion se apaga con H;0O y el producto se extrae en acetato de etilo. Los
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organicos se lavan con HQ y solucion salina, se secan (NaS04) ¥ s& concentran
bajo presidn reducida. E! producto crudo se purifica por cromatografia de columna
sobre silice. El secado por congelamiento de acetonitrilo/H;O proporciona rel-
2.2 2-rifluoro-N-[(2R,10R,14bR}-1,2,3,4,10,14b-hexahidro-8-[1-(hidroxiimino)etil]-

10-metildibenzo [c,ﬂpirido-[‘l,2-a]azepi'n-2‘-iljacetamida (10: Rg = C(CH3)NOHs R: =

COCF3; 50 mg, B0 %). Datos: (m/z) = 432 (M+H)".

Ejemplo 14, rel-2 2 2-trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-
metil-8-(piridin-4-il)dibenzo[c.flpirido[1,2-a]azepin-2-itjacetamida (10: Rg = Cs- HaNs
Rz = COCF3).

A una solucidén agitada de 10 (Rg = Br, Rz = COCF3; 67 mg, 0.148 mmol) en una
mezcla de dioxano (3 mL) y H,O (0.5 mL) se agregan PdCl; (PPh3); (6 mg, 8.8x10°
3 mmol), KsP0,.7H,0 (80 mg, 0.178 mmol), AsPh; (3 mg, 0.010 hmol) y ester de
2,2-dimetil propanodiol ciclico de acido piridina-4-borénico (78 mg, 0.408 mmol).
La mezcla de reaccion se agita durante la noche bajo reflujo. La reaccién se apaga
con una solucion de NaHCO; saturado en H>0 vy el producto se extrae en DCM, se
seca {Na»30,) y se concentra bajo presion reducida. El producto crudo se purifica
por cromatografia dé columna sobre silice proporcicnando rel-2,2,2-trifluoro-N-
[(2R,10R,14bR)-1,2,3 4,10, 14b-hexahidro-10-metil-8-(piridin-4-il)dibenzo[c, flpirido-
[1,2-alazepin-2-illacetamida (10: Rz = CsHa4N, Ry = COCF3; 24 mg, 36 %). Datos:
(m/2) = 452 (M+H)",

Ejemplo 15, rel-2,2-dicloro-N-[(2R,10R,14bR}-1,2,3,4,10,14b-hexahidro-10-metil-
8-(piridin-4-idibenzo[c,flpirido[1,2-a]azepin-2-ilJacetamida {(10: Rg = Cs- HaN, R; =
COCHCI).

PCT/EP2006/065696 —7/
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Este compuesto se prepara, en una forma analoga como se describe en el
Ejemplo 3, a partir de 10 (-Rg = CsHsN, R; = COCF3) para proporcionar rel-2,2-
dicloro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-meti-8-(piridin-4-

ildibenzolc,flpirido[1,2-alazepin-2-ilJacetamida (10: Ry = CsHaN, R, = COCHCI;; 18

mg, 55 %). Datas: (m/z) = 467 (M+H)".

Ejemplo 16, rel-2-cloro-2 2-difluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-
10-metil-8-(piridin-4-il)dibenzo{c,flpirido[1,2-a]azepin-2-ifjacetamida (10: Rz =
C5H4N5 Rz = COCcmn

Este compuesio se prepara, en una forma analoga como se describe en el
Ejemplo 3, a partir de 9 (Rg = Cngl\! } para proporcionar rel-2-cloro-2 2-diflucro-N-
[(2R,10R,14bR}-1,2,3,4,10,14b-hexahidro-10-metil-8-(piridin-4-

ihdibenzo[c,flpirido[1,2-alazepin-2-illacetamida (10: Rg = CsHaN , R; = COCF,CI;

20 mg, 61 %). Datos: (m/z) = 468 (M+H)".

Ejemplo 17, re-N-[(2R,10R 14bR)-1,2,3.4,10,14b-hexahidro-10-metil-8-(piridin-4-

idibenzo[c flpirido[1,2-alazepin-2-illacetamida (10: Rg = CsHaN |, Ro = CO- CHaj).

Este compuesto se prepara, en una forma analoga como se describe en el
Ejemplo 3, a partir de 9 (Rg = CsH,N ) para proporcionar rel-N-[(2R,.10R,14bR)-
1,2,3,4,1 0,14b-hexahidfo—1 0-metil-8-(piridin-4-il}dibenzo[c flpirido[1,2-alazepin-2-
iiflacetamida (10: Rg = CsM4N, Ry = COCHgs; 7 mg, 26 %). Datos: (m/z) = 398
(M+H)".
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Ejemplo 18, rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-(piridin- 4-
il)dibenzolc,flpirido[1,2-alazepin-2-illisoxazol-5-carboxamida (10: Rg = CsHaN , Rz =
COC;H;NO).

Este compuesto se prepara, en una forma analoga como se describe en el
Ejemplo 3, a partir de 9 (Rg = CsHsN ) para proporcionar rel-N-[(2R,10R,14bR)-
1,2,3,4,10,14b-hexahidro-10-metil-8-(piridin-4-il)dibenzo[c,flpirido[1,2-a)azepin-2-

illisoxazol-5-carboxamida (10: Rg = CsH4N , Rz = COC;H;NO ; 19 mg, 57 %).

Datos: (m/z) = 451 (M+H)".

Ejemplo 19, rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-(piridin- 4-
idibenzolc flpirido[1,2-alazepin-2-il]-5-metil-isoxazol-3-carboxamida (10: Rg =

CsH4N , Rz = COC4H4NO).

Este compuesto se prepara, en una forma analoga como se describe en el
Ejemplo 3, a partir de 9 (Rg = CsHsN ) para proporcionar rel-N-[(2R,10R,14bR)-
1,2,3,4,10,14b-hexahidro-10-metil-8-(piridin-4-il)dibenzo[c,f]piridof 1,2-ajazepin-2-

il]-5-metil-isoxazol-3-carboxamida (10: Rg = CsHsN , R, = COC4H4NO; 22 mg, 67

%). Datos: (m/z) = 465 (M+H)".

Ejemplo 20, rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-(piridin-4-
idibenzo[c,flpirido[1,2-a]lazepin-2-il]-4-metil-1,2,3-tiadiazol-5-carboxamida (10: Rs
= C5H4N . R2 = COCaH3NQS)

Este compuesto se prepara, en una forma analoga como se describe en el
Ejemplo 3, a partir de 9 (Rg = CsH4N ) para proporcionar rel-N-[(2R,10R,14bR)-

1,2,3,4,10,14b-hexahidro-10-metil-8-(piridin-4-il)dibenzo[c, flpirido[1,2-a]azepin-2-

LD
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il]-4-metil-1,2,3-tiadiazol-5-carboxamida (10: Rg = CsHsN , R; = COC;3H3NS; 20

mg, 59 %). Datos (m/z) = 482 (M+H)".

Ejemplo 21, rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-meti!-8-(piridin-4-
il/dibenzo[c,flpirido[1,2-a]azepin-2-il]-2-tiofenacetamida (10: Rg = CsHsN , Rz =
COCsHsS). |

Este compuesto se prepara, en una forma andloga como se describe en el
Ejemplo 3, a partir de 9 (Rg = CsHsN ) para proporcionar rel-N-[(2R,10R,14bR)-
1,2,3,4,10,14b-hexahidro-10-metil-8-(piridin-4-il)dibenzo[c flpirido[l ,2-a)azepin-2-il}-
2-tiofenacetamida (10: Rg = CsHsN , Ry = COCsHsS) 21 mg, 62 %). Datos: (m/z) =

480 (M+H)*.

Ejemplo 22, rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-(piridin- 4-
ildibenzo[c,flpirido[1,2-a]azepin-2-ilmetanosulfonamida (10. Rg = CsHsN 4-

piridina, R, = SO,Me).

Este compuesto se prepara, en una forma andloga como se describe en el
Ejemplo 3, a partir de 9 (Rg = CsH4N) para proporcionar rel-N-[(2R,10R,14bR)-
1,2,3,4,10,14b-hexahidro-10-metil- 8-(piridin-4-iYdibenzo[c, f]pirido[1,2-ajazepin-2-
illmetanosulfonamida (10: Rg = CsHsN, R2 = SO:Me; 19 mg, 62 %). Datos: (m/z) =

434 (M+H)".

Ejemplo 23, rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-(piridin-4-
ildibenzo[c flpirido[1,2-a]Jazepin-2-illetanosulfonamida (10: Rg = CsHiN, R, =
SO,Et). |
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Este compuesto se prepara, en una forma analoga como se describe en el
Ejemplo 3, a partir de 9 (Rg = C5H4N) para proporcionar rel-N-{(2R,10R,14bR)-
1,2,3,4,10,14b-hexahidro-10-metil-8-(piridin-4-il)dibenzolc, f]pirido[1,2-a]azepin-2-

illetanosulfonamida (10: Rg = C- sH4N, R> = SO,Et; 10 mg, 32 %). Datos: (m/z) =

448 (M+H)*.

Ejemplo 24, rel-N'-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-(piridin- 4-
idibenzo|c, flpirido[1,2-a]azepin-2-il}-N,N-dimetilaminosulfamida (10: Rg = CsHsN,
Rz = SO:N(CH)2).

Este compuesto se prepara, en una forma analoga como se describe en el
Ejemplo 3, a partir de 9 (Rg = CsHsN) para proporcionar rel-N'-[(2R,10R,14bR)-
1,2,3,4,10,14b-hexahidro-10-metil-8-(piridin-4-il)dibenzo[c,flpirido[1,2-a]azepin-2-

H]-N,N-dimetilaminosulfamida (10: Rg = CsHaN, Ry = SO2N(CHaj)2; 14 mg, 42 %).

Datos: (m/z) = 463 (M+H)".

Ejemplo 25, rel-2,2-difluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-
8-(piridin-4-il)dibenzo[c,f]pirido[1,2-alazepin-2-ilJacetamida (10: Rg = Cs- H4N, R, =
COCHF,).

4

Este compuesto se prepara, en una forma analoga como se describe en el

‘Ejemplo 6, a partir de 9 (Rs = CsH4N) para proporcionar rel-2,2-difluoro-N-

[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-(piridin-4-
il)dibenzol[c,f]pirido[1,2-a)azepin-2-ilJacetamida (10: Rg = CsH4N, R; = COCHF,; 15

mg, 50 %). Datos: (m/z) = 434 (M+H)".

g2
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Ejemplo 26, rel-4-amino-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-
(piridin-4-il)dibenzo[c,flpirido[1,2-a]azepin-2-il]-1,2,5-oxadiazol-3-carboxamida (10:

Rg = CsHsN R, = COC,H,N30).

Este compuesto se prepara, en una forma analoga como se describe en el
Ejemplo 6, a partir de 9 (Rs = CsHsN) para proporcionar rel-4-amino-N-
[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-(piridin-4-

idibenzo[c,flpirido[1,2-a}azepin-2-il]-1,2,5-oxadiazol-3-carboxamida (10: Rg =

CsHaN, Ry = COC,H2N30; 23 mg, 70 %). Datos: (m/z) = 467 (M+H)".

Ejemplo 27, rel-2,2,2-trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-
metil-8-(pirimidin-2-il)dibenzo[c,flpirido[1,2-a]azepin-2-iljacetamida (10: Rg =
C4H3N2. Rz = COCFa).

A una solucién agitada de 10 (Rg = Br, R; = COCF3;; 100 mg, 0.22 mmol) en
dioxano tributilestanilpirimidina (98 mg, 0.26 mmol), se agregan CsF (72 mg, 0.473
mmol), Pd»(dba); (dibencililidenoacetona paladio, 6 mg, 6.6 pmol) y P(tBu); (10%
de solucion en hexano, 26 umol). La mezcla de reaccion se agita durante ia noche
bajo reflujo. La reaccidén se apaga con H,O y los organicos se extraen en acetato
de etilo. La capa organica se lava con solucién salina, se seca (Na;S0Q,) y se
concentra bajo presion reducida. El producto crudo se purifica por cromatografia
de columna sobre silice, seguido por HPLC preparativo. El secado por
congelamiento de acetonitrilo/H,0 proporciona rel-2,2,2-trifluoro-N-
[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-(pirimidin-2-

il)dibenzofc, flpirido[1,2-alazepin-2-ilJacetamida (10: Rg = C4H3N2, R, = COCF3; 31

mg, 31 %). Datos: (m/z) = 453 (M+H)".
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Ejemplo 28, rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8- (pirimidin-
2-ilYdibenzo[c,flpirido[1,2-a]azepin-2-il]-4-metil-1,2,3-tiadiazol-5-carboxamida  (10:

Ra = C4H3N2. Rz = COCaHsNzS).

Este compuesto se prepara, en una forma analoga como se. describe en el
Ejemplo 3, a partir de 10 (Rg = CsH3N,, R, = COCF3) para proporcionar rel-N-
[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-(pirimidin-2-

ildibenzolc, flpirido[1,2-a]azepin-2-il}-4-metil-1,2,3-tiadiazol-5-carboxamida (10: Rs

= C4H3N2, Rz = COC3H3N2S; 14 mg, 47 %). Datos: (m/z) = 483 (M+H)+.

Ejemplo 29, rel-2,2 2-trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-
metil-8-(pirazin-2-il)dibenzol[c, flpirido[1,2-alazepin-2-ilJacetamida (10: Rg = C4H3N,,
Rz, = COCF3).

Este compuesto se prepara, en una forma analoga como se describe en el
Ejemplo 27, a partir de 10 (Rg = Br, R; = COCF3) para proporcionar rel-2,2,2-
trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10, 14b-hexahidro-10-metil-8-(pirazin-2-

il)dibenzolc, f]pirido[1,2-a]azepin- 2-iljacetamida (10: Re = C4H3N2, Ry = COCF3; 24

mg, 24 %). Datos: (m/z) = 453 (M+H)".

Ejemplo 30, rel-(2R,10R,14bR)-1,2,3, 4, 10,14b-hexahidro-10-metil-2-(2,2,2-
trifluoroacetilamino)dibenzo[c flpirido[1,2-a]azepina-8-carboxilato de metilo (10: Rg

= COOCH3, Rz = COCFy).

A una solucién de 10 (Rg = CN, R, = COCF3; 400 mg, 1 mmol) en EtOH (20 mL)
se agrega una solucion de KOH 6 N en H,0 (8.5 mL). La mezcla se calienta en el

microondas a 120° C (175 Watt) durante 3 horas. La mezcla de reaccién se



10

15

20

25

WO 2007/025938 36 PCT/EP2006/065696 @

neutraliza con una solucion de HCI 2 N en H,0. La mezcla de reaccion se

concentra bajo presidén reducida y se coevapora con tolueno.

El residuo se toma en MeOH (30 mL) y se agregan trietilamina (277 i, 2 mmol) y
trifluoroacetato de etilo (597 ul, 5 mmol). La mezcla de reaccién se agita durante la
noche a 55° C y luego se concentra bajo presién reducida. El producto crudo se
purifica por cromatografia de columna sobre silice para proporcionar (10: Rg =

COOH, R; = COCF3; 331 mg, 79 %).

A una solucién agitada de 10 (Rs = COOH, R; = COCF3; 30 mg, 0.072 mmol) en
metanol (2 mL) a 0° C, ;se agrega tionilcloruro (300 pl, 3.46 mmol). La mezcla de
reaccion se agita durante la noche a temperatura ambiente. La mezcla de reaccién
se apaga con una solucién de NaHCO; saturado en H;0 y el producto se extrae
en acetato de etilo. Los organicos se lavan con solucidon salina, se secan (NazSQ,)
y se concentran bajo presién reducida. El producto crudo se purifica por
cromatografia de columna sobre silice (Heptano: acetato de etilo = 8: 2). El secado
por congelamiento de acetonitrilo/H;0 proporciona  rel-(2R,10R,14bR)-
1,2,3,4,10,14b-hexahidro-10-metil-2-(2,2,2-

trifluoroacetilamino)dibenzo[c,f]pirido[1,2-aJazepina-8-carboxilato de metilo (10: Rg

= COOCHj3, R, = COCF3; 10.3 mg, 33 %). Datos: (m/z) = 433 (M+H)".

Ejemplo 31, rel-(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil 2-(2,2,2-
trifluoroacetilamino)dibenzo[c,flpirido[1,2-alazepina-8-carboxilato de etilo (10: Rg =

COOCH;CHa, R; = COCF3y).

Este compuesto se prepara, en una forma analoga como se describe en el

Ejemplo 30, a partir de 10 (Rg = COOH, R; = COCF3) para proporcionar rel-
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(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-2-(2,2,2-
trifluoroacetilamino)dibenzolc flpirido[1,2-alazepina-8-carboxilato de etilo (10: Rg =

COOCH;CHj3, R; = COCF3; 18.9 mg, 59 %). Datos: (m/z) = 447 (M+H)".

Ejemplo 32, rel-(2R,10R,14bR})-1,2,3,4,10,14b-hexahidro-10-metil 2-(2,2,2-
trifluoroacetilamino)dibenzo[c,flpirido[1,2-a]azepina-8-carboxilato de propilo (10: Rg

= C_OO(CHQ)zCH;;, Rz = COCF3).

Este compuesto se prepara, en una forma analoga como se describe en el
Ejemplo 30, a partir de 10 (Rg = COOH, R; = COCF3) para proporcionar rel-
(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil . 2-(2,2,2-
triﬂuoroacetilamino)dibenzo-[c,ﬂpirido[1,2-a]azepina-8-carboxilato de propilo (10:

Rs = COO(CH3),CHs, R, = COCF3; 10.3 mg, 33 %). Datos: (m/z) = 461 (M+H)".

Ejemplo 33, rel-(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-N-fenil-2-(2,2,2-
trifluoroacetilamino)dibenzo[c flpirido[1,2-a]azepina-8-carboxamida (10: Rg =

CONH (CgHs), R2 = COCF3).

A una solucién agitada de 10 (Rs = COOH, R; = COCF3;; 40 mg, 0.096 mmol) en
DMF, se agregan TBTU (46 mg, 0.144 mmol) y DIPEA (84 pl, 0.48 mmol). Luego
se agrega anilina (10 pl, 0.11 mmol) y la mezcla de reaccién se agita durante 40
horas a temperatura ambiente. La reaccion se apaga con H;O y los organicos se
extraen en DCM. La capa organica se seca sobre a separation filter y se concentra
bajo presidn reducida. El producto crudo se purifica por HPLC preparativo, este
proporciona rel-(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-N-fenil-2-(2,2,2-
trifluoroacetilamino)dibenzo[c flpirido[1,2-a]azepina-8-carboxamida (10: Rs =

CONH (CgHs), Rz = COCF3; 27.3 mg, 58 %). Datos: (m/z) = 494 (M+H)".

als
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Ejemplo 34, rel—(2R,10R,14bR)-1,2,3,4,1d,14b-hexahidro-10-metil-N-(piridin-4-iI)-
2-(2,2,2-trifluoroacetilamino)dibenzo[c,flpirido[1,2-alazepina-8-carboxamida (10: Ry

= CONH {CsH4N), R, = COCF3).

Este compuesto se prepara, en una forma analoga como se describe en el
Ejemplo 33, a partir de 10 (Rg = COOH, R, = COCF3) para proporcionar rel-
(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-N-(piridin-4-il)-2-(2,2,2-

trifluoroacetilamino)dibenzo|c fl-pirido{1,2-alazepina-8-carboxamida (10: Rz =
CONH(CsHsN), Rz = COCF3; 17.5 mg, 37 %). Datos: (m/z) = 495 (M+H)".) = 495

(M+H)"*.

Ejemplo 35, rel-(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-N-(2-metoxipirimidin- 5-
i}-10-metil-2-(2,2,2-trifluoroacetilamino)dibenzolc,flpirido[1,2-a]azepina-8-

carboxamida (10: Rg = CONH(CeHgNO), R, = COCF3).

Este compuesto se prepara, en una forma analoga como se describe_en el
Ejemplo 33, a partir de 10 (Rg = COOH, R; = COCF3) para rel-(2R,10R,14bR)-
1,2,3,4,10,14b-hexahidro-N-(2-metoxipirimidin-5-il}-10-metil-2-(2,2,2-

trifluoroacetilamino)dibenzo-[c f]pirido[1,2-a]azepina-8-carboxamida (10: Rs =

CONH(CgHgNO), R; = COCF3; 35.5 mg, 71 %). Datos: (m/z) = 525 (M+H)*.

Ejemplo 36, rel-(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-N-(2-metoxifenil)-10-
metil-2-(2,2,2-trifluoroacetilamino)-dibenzo[c,flpirido[1,2-a]azepina-8-carboxamida

(10: Ra = CONH (C7H70)' Rz = COCF3)
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Este compuesto se prepara, en una forma analoga como se describe en el
Ejemplo 33, a partir de 10 (Rg = COOH, R; = COCF3;) para rel-(2R,10R,14bR)-
1,2,3,4,10,14b-hexahidro-N-(2-metoxifenil)-10-metil-2-(2,2,2-triflucroacetilamino)-

dibenzo[c,f]-pirido[1,2-alazepina-8-carboxamida (10: Rg = CONHC;H;O, R; =

COCF3; 30.3 mg, 61 %). Datos: (m/z) = 524 (M+H)".

Ejemplo 37, rel-2,2,2-trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-
metil-8-(2-metiltetrazol-5-il)dibenzo[c flpirido[1,2-a]azepin-2-ilJacetamida (10: Ry =

C2N4H3‘ R2 = COCF3).

A una solucion de 10 (Rg = CN, R; = COCF3; 210 mg, 0.53 mmol) en DME (3 mL),
se agregan trimetilsililazida (278 pl,-2.12 mmol) y dibutiltinéxido (52 mg, 0.21
mmol). La mezcla se calienta en el microondas a 160° C (300 Watt) durante 45
min. L.a mezcla de reaccion se apaga con NaOH 0.2 N y se lava con acetato de
etilo. Luego la capa de agua basica se acidifica con HCI 2 N y se extrae en acetato
de etilo. La capa organica se lava con H;O y solucion salina, se seca (NaxSOq) vy
se concentra bajo presién reducida para proporcionar (10, Rg = CN4H, R, =

COCF;; 208 mg, 89 %). Datos: (m/z) = 443 (M+H)".

A una solucidn de 10 (Rs = CN:H, R, = COCF;; 200 mg, -0.45 mmol) en
acetona/DMF (1/1 20 mL) se agrega Na;COs3 (72 mg, 0.68 mmol) seguido por Mel
(280p1, 4.5 mmol). La mezcla de reaccion se agita durante 3 horas a temperatura
ambiente. La reaccion se apaga con HCI 2N y se extrae en acetato de etilo. La
capa organica se lava con H;O y solucién salina, se seca (Na;SQ,) y se concentra
bajo presion reducida. El producto crudo se purifica por cromatografia de columna
sobre silice (Heptano: acetato de etilo = 6: 4) para proporcionar rel-2,2,2-trifluoro-

N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-(2-metiltetrazol-5-
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ildibenzolc, flpirido[1,2-a]azepin-2-ilJacetamida (10, Rg = C;N4H3, R, = COCF3; 99

mg 48 %). Datos: (m/z) = 457 (M+H)".

Ejemplo 38, rel-2-cloro-2,2-difluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-
10-metil-8-(2-metiltetrazol-5-il)dibenzo[c flpirido[1,2-alazepin-2-iijacetamida (10: Rg

= C2N4H3, R2 = COCCIFy).

Este compuesto se prepara, en una forma analoga como se describe en el
Ejemplo 3, a partir de 10 (Rg = CoN4H3, Ry = COCFg) para proporcionar rel-2-cloro-
2,2-difluoro-N-[(2R,10R,14b-R)-1,2,3,4,10,14b-hexahidro-10-metil-8-(2-

metiltetrazol-5-il)dibenzo[c,flpirido-[1,2-a]Jazepin-2-iljacetamida (10. Rg= C3N4Hs,

R, = COCCIF,; 24 mg, 73 %). Datos: (m/z) = 473 (M+H)".

Ejemplo 39, rel-N-[(2R,10R,14bR)-1,2,3.4,10, 14b-hexahidro-10-metil-8-(2-
metiltetrazol-5-il)dibenzo]c flpirido[1,2-a]azepin-2-il]-4-metil-1,2,3-tiadiazol-5-

carboxamida (10: Rg = C2N4H3, Ry = COC3H3N,S).

Este compuesto se prepara, en una forma analoga como se describe en el
Ejemplo 3, a partir de 10 (Rg = C2N4H3, R, = COCF3) para proporcionar rel-N-
[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-(2-metiltetrazol-5-

idibenzolc,flpirido[1,2-a]lazepin-2-il}]-4-metil-1,2,3-tiadiazol-5-carboxamida (10: Rg

= C2N4H3, R2 = COC3H3N,S; 17 mg, 50 %). Datos: (m/z) = 487 (M+H)".

Ejemplo 40, rel-2,2 2-triflucro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-
metil-8-(pirimidin-4-il)dibenzo|c,flpirido[1,2-aJazepin-2-ifJlacetamida (10: Rg =
C4N2H3I R2 = COCF3).
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Una solucion de 10 (Rg = Br, R; = COCF3; 1.9 g, 4.19 mmol), KOAc (1.23g, 12.6
mmol) y bispinacolatoboro (1.17 g, 4.61 mmol) en DMF (60 mL) se desgasifica al
burbujear nitrogeno durante 15 minutos. Se agrega PdClx(dppf). ([1,1
Bis(difenilfosfino)ferroceno]dicloropaladio(ll); 103 mg, 0.13 mmol) y la mezcla de
reaccion se agita durante la noche a 80° C. La reaccion se apaga con H;0 y el
producto se extrae en acetato de etilo. La capa organica se lava con solucién
salina, se seca (Na,SQ,) y se concentra bajo presidén reducida. El producto crudo
se purifica por cromatografia de columna sobre silice (Heptano: acetato de etilo =
85: 15) para proporcionar 10 (Rg = CgH12BO,, R; = COCF3; 1.06 g, 51 %). Datos:
(m/z) = 501 (M+H)".

A una solucion agitada de 10 (Rg = CgH12BO,, R, = COCF3; 1.12g, 2.24 mmol) en
una mezcla de dioxano (42 mL) y H,O (7 mL) se agregan PdCl, (PPh3); (47 mg,
0.067 mmol), KsPO47H20 (910 mg, 2.69 mmol), AsPh; (47 mg, 0.154 mmol) y 4,6-
dicloropirimidina (918 mg, 6.16 mmol). La mezcla de reaccidén se agita durante la
noche a 100° C. La reaccién se apaga con una solucién de NaHCO; saturado en
H,0 vy el producto se extrae en acetato de etilo, se lava con solucién salina, se
seca (Na,SO,) y se concentra bajo presion reducida. El producto crudo se purifica
por cromatografia de columna sobre silice proporcionando (10: Rg = C4H2N2Cl, R,

= COCFy; 0.64g, 63 %). Datos: (m/z) = 487 (M+H)".

A una solucién agitada de 10 (Rs = C4HN,Cl, R, = COCF3; 614 mg, 1.26 mmol} en
THF (50 mL) y amoniaco (22 mL), se agrega zinc (2.17g 33.2 mmol). La mezcla de
reaccion se agita durante 5 horas bajo reflujo. La reacciébn se apaga con una
solucién de NaHCO3 saturado en H,O y se filtra sobre decalite. El producto se
extrae en acetato de etilo, se lava con solucién salina, se seca (Na,SQq) y se

concentra bajo presion reducida. El producto crudo se purifica por cromatografia
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de columna sobre silice proporcionando rel-2,2,2-trifluoro-N-[(2R,10R,14bR)-
1,2,3,4,10,14b-hexahidro-10-metil-8-(pirimidin-4-il)/dibenzo[c,flpirido{1,2-alazepin-
2-illacetamida (10: Rg = C4HaN>, R; = COCF3; 485 mg, 85 %). Datos: (m/z) = 453
(M+H)".

Ejemplo 41, rel-2,2 2-trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-
metil-8-(piridin-2-il)dibenzo[c,flpirido[1,2-aJazepin-2-ilJacetamida (10: Rg = CsH4N,
Rz = COCFs)

A una solucién agitada de 10 (Rg = C¢H12BO2, R, = COCF3; 50 mg, 0.10 mmol) en
una mezcla de dioxano (3 mL) y H>O (0.5 mL) se agregan PdCl;(PPha). (6 mg,
8.55 pmol), K;P04.7H,O (40 mg, 0.12 mmol), AsPh; (6 mg, 19.6 ymol) y 2-
bromopiridina (26.3ul, 0.28 mmol). La mezcla de reaccion se agita durante la
noche a 100° C. La reaccién se apaga con una solucion de NaHCO; saturado en
H.O y el producto se extrae en acetato de etilo, se lava con solucién salina, se
seca (Na,S0O,) y se concentra bajo presion reducida. El producto crudo se purifica
por cromatografia de columna sobre silice seguido por HPLC preparativo para
proporcionar la rel-2,2,2-trifluoro-N- [(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-
metil-8-(piridin-2-il)dibenzo[c,flpirido{1,2-alazepin-2-ilJacetamida pura. (10: Rg =

CsHaN, R; = COCF; 8 mg, 18 %). Datos: (m/z) = 452 (M+H)".

Ejemplo 42, rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-(pirimidin-
4-ihdibenzolc,flpirido[1,2-aJazepin-2-il]-4-metil-1,2,3-tiadiazol-5-carboxamida  (10:
Ra = C4H3N2l Rz = COC3H3N28).

Este compuesto se prepara, en una forma analoga como se describe en el

Ejemplo 3, a partir de 10 (Rg = C4HaN;, R, = COCF3) para proporcionar rel-N-
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[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-(pirimidin-4-
idibenzo[c, flpirido[1,2-a]lazepin-2-il]-4-metil-1,2,3-tiadiazol-5-carboxamida (10: Rs

= C4H3N,, R2 = COC3H3N,S: 20 mg, 62 %). Datos: (m/z) = 483 (M+H)".

Ejemplo 43, rel-2,2-cloro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil- 8-
(pirimidin-4-il)dibenzo[c,flpirido[1,2-a]azepin-2-iljlacetamida (10: Rg = CsH3N3, R, =
COCHCY).

Este compuesto se prepara, en una forma analoga como se describe en el
Ejemplo 3, a partir de 10 (Rs = C4H3N2, R2 = COCF3) para proporcionar rel-2,2-
cloro-N-[(2R,10R,14bR)-1,2,3,4,-10,14b-hexahidro-10-metil-8-(pirimidin-4-

idibenzo[c,flpirido[1,2-a)azepin-2-illacetamida (10: Rg = C4H3N;, R, = COCHCIy;

17 mg, 53 %). Datos: (m/z) = 468 (M+H)".

Ejemplo 44, rel-N-[2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-(pirimidin-
4-il)dibenzo[c,flpirido[1,2-ajJazepin-2-ilmetanosuifonamida (10: Ra = CsH3N,,
R,=COSO,CHs).

Este compuesto se prepara, en una forma analoga como se describe en el
Ejemplo 3, a partir de 10 (Rg= CsH3N,, Ro= COCF3) para proporcionar rel-N-
[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-(pirimidin-4-

iNdibenzolc,flpirido[1,2-alazepin-2-illmetanosulfonamida (10 ; Rg= CsHaN;, Rz=

COS0,CHas; 22 mg, 72 %). Datos: (m/z) - 435 (M+H)".

Ejemplo 45, rel-2-cloro-2,2-difluoro-N-[2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-’
10-metil-8-(pirimidin-4-il)dibenzo[c,f]pirido[1,2-a]azepin-2-ilJacetamidaamida (10: Rg
= C4HaN2, Rp=COCCIF,).
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Este compuesto se prepara, en una forma analoga como se describe en el
Ejemplo 3, a partir de 10 (Rg= C4H3N;, Rz;= COCF3) para proporcionar rel-2-cloro-
2,2-difluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-(pirimidin-4-

idibenzo[c flpirido[1,2-a]azepin-2-ilJacetamida (10 ; Ry = C4H3N,, Ry= COCCIF;,

23 mg, 70 %). Datos: (m/z) = 469 (M+H)".

Ejemplo 46 rel-5-amino-N-[2R,10R,14bR)-1,2,3.4,10,14b-hexahidro-10-metil-8-
(pirimidin-4-il)dibenzo[c,flpirido[1,2-alazepin-2-il]-1,2,5-oxadiazol-4-carboxamida

(101 Ra = C4H3N2, R2=COCH2N30).

Este compuesto se prepara, en una forma andloga como se describe en el
Ejemplo 6, a partir de 10 (Rg= C4HaN;, Ro= COCF3) para proporcionar rel-5-amino-
2-cloro-2,2-difluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-
(pirimidin-4-il)dibenzo[c,f]pirido[1,2-alazepin-2-il]-1,2,5-oxadiazol-4-carboxamida

(10 ; Ry = C4HaN», Ro= COCH,N;0. 22 mg, 68 %). Datos: (m/z) = 468 (M+H)",

Ejemplo 47, rel-2,2,2-trifluoro-N-[2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-4,10-

dimetildibenzo[c,flpirido[1,2-ajazepin-2-iljJacetamida (10: Rz = COCF3, R4=CHa).

A una solucion agitada de 9 (R4=CHg3; 34 mg, 0.12 mmol) (preparada en una forma
analoga como se describié anteriormente en el Ejemplo 1); en MeOH (5 mL), se
agfegan trietilamina (81 pl. 0.58 mmol) y etiltrifluoroacetato (69 pl, 0.58 mmol) y la
mezcla de reaccion se calienta a 50° C y se mantiene durante 5 horas. La mezcla
de reaccién se concentra bajo presion reducida luego se purifica por cromatografia

de columna sobre silice para proporcionar rel-2,2 2-trifluoro-N-[2R,10R,14bR)-
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1,2,3,4,10,14b-hexahidro-4,10-dimetildibenzo[c,flpirido[ 1,2-a]azepin-2-ilJacetamida

(10: Rz = COCF3, R4=CHa). (24 mg 53 %). Datos: (m/z) = 389 (M+H)*-

Ejemplo 48, rel-N-[2R,10R,14bR)-8-ciano-1,2,3,4,10,14b-hexahidro-10-
metildibenzo[c, flpirido[1,2-a]azepin-2-il]N’-metil-N’-metoxiurea (10: Rg = CN, Rz=

CON(CH3)O(CHa3)).

A una solucién agitada de 9 (Rg = CN; 75 mg, 0.248 mmoi) en acetato de etilo (4
mL), se agregan una cantidad catalitica de carbono activado vy
triclorometilcloroformato (35 mL. 0.298 mmol). La mezcla de reaccion se calienta a
temperatura de reﬂujo.. Después de 5 horas la mezcla de reaccion the se filtra

sobre decalite y se concentra bajo presion reducida para dar 9 (Rg =CN, R; =

CNO).

A una solucion agitada de isocianato 9 (Rg =CN, R; = CNO) en acetato de etilo (10
mL) se agregan Et;N (173 mL, L25 mmol} y N,O-dimetilhidroxilamina.HCI (121 mg
1.25 mmol) y la reaccién se agita durante la noche a 50° C. Luego la reaccion se
apaga con solucion de NaHCO; saturada en H,O y el producto se extrae en
acetato de etilo. Los organicos se lavan con H;O, una solucion saturada de NaCL
en H;O, se secan (Nax;SO,) y se concentran bajo presién reducida. El producto
crudo se purifica por cromatografia de columna sobre silice seguido por HPLC
preparativo. El secado por congelamiento a partir de acetonitrilo/ H,O proporciona
rel-N-[2R,10R,14bR)-8-ciano-1,2,3,4,10,14b-hexahidro-10-

metildibenzo[c,ﬂpirido[1,2-a]azepin-2-iI]N’-metil-N'-metoxiurea (10: Rg = C4H3N,,

Rz= CON(CH3)Q(CHa,)); 30 mg.31%), Datos ; (m/2) = 391 (M+H)".
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Ejemplo 49, rel-N-[2R,10R,14bR)-8-ciano-1,2,3,4,10,14b-hexahidro-10-
metildibenzol[c flpirido[1,2-a)azepin-2-il]-2-hidroacetamida {(10: Rg = CN, Ry=
COCH,0H).

A una solucién agitada de 9 (Rg = CN; 25 mg, 0.0825 mmol) y trietilamina (14 mL,
0.99 mmol) en DCM (2 mL) se enfria a 0° C. se agrega acetoxiacetilcloruro (11
mL. 0.099 mmol) y la reaccién se agita a temperatura ambiente durante 2 horas.
La reaccion se apaga con una solucién de NaHCO; saturado en H,0 y el producto
se extrae en DCM. Los organicos se secan y se concentran bajo presién reducida.
El producto crudo se purifica por cromatografia de columna sobre silice para dar

10 (Rg =CN, R; = COCH,0OC(QO)CHj3; 30 mg, 90%). Datos: (m/z) = 404 (M+H)".

A una solucién agitada de 10 (Rg = CN, R; = COCH,0C(0O)CH3; 30 mg, 0.075
mmol) en MeOH (3 mL) se agrega KOH (42 mg, 0.75 mmol) en H;O (1.5 mL) vy la
mezcla de reaccién se agita a temperatura ambiente durante 15 minutos. La
mézcla de reaccién se vierte en H;O y el producto se extrae en acetato de etilo.
Los organicos se lavan con H;O y solucién salina, se secan (Na,SO,;) y se
concentran bajo presién reducida. El producto crudo se purifica por cromatografia
de columna sobre silice, seguido por HPLC preparativo. El secado por
congelamiento de acetonitrilo/H,O proporciona rel-N-[(2R,10R,14bR)-8-ciano-
1,2,3,4,10,14b-hexahidro-10-metildibenzo|c,flpirido[1,2-a)azepin-2-il}-2-
hidroxiacetamida (10, Rg = CN, R; = COCH,0H; 7.5 mg, 28%). Datos: (m/z) = 362
(M+H)",

Ejemplo 50, rel-(2R,10R, 14bR)-2-[(N,N-dimetilaminocarbonil)amino]-
1,2,3,4,10,14b-hexahidro-10-metil-N-fenildibenzo[c flpirido[1,2-a]lazepina-8-

carboxamida (10: Rg = CONH(CsHs), R2 = CON(CHa)2).
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Este compuesto se prepara, en una forma analoga como se describe en el
Ejemplo 3, a partir de 10 (Rg = CONH(CgHs), R; = COCF3) para proporcionar rel-
(2R,10R,14bR)-2-[(N,N- dimetilaminocarbonilyamino]}-1,2,3,4,10,14b-hexahidro-10-
metil-N-fenildibenzolc, flpirido[1,2-a]azepina-8-carboxamida (10: Rg = CONH(CgHs),

R, = CON(CHa)z; 7.4 mg, 30%). Datos: (m/z) = 469(M+H)".

Ejemplo 51, rel-2,2,2-trifluoro-N-[(2R,10R,14bR)-8-[4,5-dihidrooxazol-2-il]-
1,2,3,4,10,14b-hexahidro-10-metildibenzo|c,flpirido[1,2-a]azepin-2-ilJacetamida

(10: Re = C3H4NO, Rz = COCF3).

A una solucian agitada de 10 (Rg = COOH, R; = COCFj3;; 200 mg, 0.48 mmol) en
DCM (4 mL) y DMF (una gota), se agrega oxalilcloruro (65 mL, 0.72 mmol). La
mezcla de reaccion se agita durante 1 hora a temperatura ambiente y luego se
concentra bajo presién reducida. El cloruro acido crudo se disuelve en DCM (1
mL) y se agrega a una solucidn de amino etanol (60 mL, 0.96 mmol) y Et3N (130
mL, 0.96 mmol) en DCM (3 mL). La mezcla de reaccion se agita durante 1 hora a
temperatura ambiente, luego se apaga con una solucién de NaHCQ; saturado en
H.O vy el producto se extrae en acetato de etilo. Los organicos se lavan con una
solucion de NaCl saturada en H20, se seca (Na,SQ,) y se concentra bajo presion
reducida. El producto crudo se purifica por cromatografia de columna sobre silice

para dar (10: Rg = C(O)NHCH,CH;0H, R; = COCF3; 152 mgq, 69%).

A una solucion agitada de 10 (Rs = C(O)NHCH,CH,OH, R; = COCF3; 150 mg,
0.325 mmol) en DCM (5 mL), se agrega SOCI; (30 mL, 0.65 mmol). La mezcla de
reaccion se agita durante la noche a temperatura ambiente. La reaccion se apaga

con una solucién de NaHCO; saturado en H;0 y el producto se extrae en DCM.
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Los organicos se lavan con una solucion de NaCl saturada en H,O, se secan
sobre Na;S0Oy4 y se concentran bajo presion reducida. El producto crudo se purifica
por cromatografia de columna sobre silice para dar rel-2,2,2-trifluoro-N-
[(2R,10R,14bR)-8-[4,5-dihidrooxazol-2-il}-1,2,3,4,10,14b-hexahidro-10-

metildibenzolc,flpirido[1,2-a]azepin-2-iflacetamida (10: Rg = C3HsNO, R, = COCF5,

60 mg, 42%). Datos: (m/z) = 444 (M+H)".

Ejemplo 52, rel-22,2-trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-
metil-8-nitrodibenzo[c,flpirido[1,2-a)azepin-2-ilJacetamida (10: Rg = NO;, R; =
COCF3).

Una solucién de 10 (s = H, Rz = COCF3; 76 mg, 0.2 mmol) en DCM (1.5 mL) se
enfria a 0° C y se agrega acido nitrico humeante (21 pl, 0.5 mmol) en.porciones. El
bafic de agua/hielo se remueve y la mezcla de reacciéon se vuelve roja. Después
de 10 min la reaccién se apaga con NaHCO; acuoso, se extrae con DCM, se
seca (Na;SO4) vy se concentra bajo presién reducida. El producto crudo se purifica
por cromatografia de columna sobre silice (Heptano: acetato de etilo = 7:3)
seguido por HPLC preparativo. El secado por congelamiento de acetonitrilo/ H,O
proporciona rel-2,2,2-trifluoro-N-{(2R,10R,14bR)-1,2,3,4,10, 14b-hexahidro-10-
metil-8-nitrodibenzo[c,flpirido[1,2-a]azepin-2-iljJacetamida) (10, Rg = NO2, R, =

COCF3; 6 mg, 7%. Datos: (m/z) = 420 (M+H)".

Ejemplo 53, rel-2,2,2-trifluoro-N-{(2R,10R, 14bR)-8-formil-1,2,3,4,10,14b-
hexahidro-10-metildibenzo[c,flpirido[1,2-alazepin-2-il]acetamida

(10: Ra = CHO, Rz = COCF3).
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Se agrega cloruro de oxalilo (0.584 mL, 6.8 mmol) en forma de gota a una solucion
agitada de N,N-dimetilformamida (3.5 mL) a 0° C. La mezcla de reaccion se agita
durante 25 min a 0° C y se forma un precipitado blanco. Una solucion de 10 (Re =
H, R, = COCF3; 510 mg, 1.36 mmol) en N N-dimetilformamida (2.5 mL) luego se
agrega a la mezcla de reaccion y se calienta a 70° C. Después de 1.5 h la mezcla
de reaccion se enfria, se apaga con NaHCO; acuoso y el producto se extrae en
acetato de etilo, se seca (Na;S0,) y se concentra vbajo presion reducida. E!
producto crudo se purifica por cromatografia de columna sobre silice (Heptano:
acetato de etilo = 7:3) sequido por HPLC preparativo. El secado por congelamiento
de acétonitriio.f H:O proporciona rel-2,2,2-trifluore-N-[(2R,10R, 14bR}-8-formil-
1,2,3,4,10,14b-hexahidro-10-metildibenzoc,flpirido|1,2-ajazepin-2-iljacetamida

(10, Ry = CHO, R, = COCFy; 164 mg, 30%). Datos: (m/z) = 403(M+H)*.

Ejemplo 54, rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-8-[1-
(hidroxiimino)etil]-1 0-metildibenzolc flpirido[1,2-a}azepin-2-il]-4-metil-1,2,3-

tiadiazol-5-carboxamida (10: Ry = C (CH3)NOH ,R> = COC3H3N2S8).

Este compuesto se prepara, en una forma analoga como se describe en el
Ejemplo 13, a partir de 10 (Rg = COCHj3, Rz = COC3HaN,S) para proporcionar rel-
N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-8-[1-(hidroxiimino)etil]-10-

metildibenzo[c,flpirido[1,2-alazepin-2-il]-4-metil-1,2, 3-tiadiazol-5-carboxamida (10:

Rg = C{CH3)NOH, Rz = COC3H3N;S; 170 mg, 49%). Datos: (m/z) = 462 (M+H)*.
Ejemplo 55 Actividad de union del receptor Glucocorticoide

La afinidad de los compuestos se ensaya utilizando un kit de Ensayo Competidor

del Receptor Glucocorticoide (PanVera®). Los componentes del kit se descongelan

94X
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desde — 80°C sobre hielo (Fluormona GS1, GR humano recombinante (GR)) o a
temperatura ambiente (amortiguador de seleccion GR, péptido estabilizante y
DTT). 10 mM de compuestos de ensayo se diluyen manualmente a 20 pM luego
serialmente diluides a un rango de concentracion final de 10 yM  a 0.1 nM
utilizando el BioMek 2000 (Beckman-Coulter) en una placa de 384 pozos de pared
negra (Métrix Technologies). En el siguiente orden: fluormona GS1 (1 nM de
concentracion final) se agrega a todos los pozos excluidos los pozos de control de
amortiguador GR (4 nM de concentracion final) se agrega a todos los pozos
excepto el minimo y los pozos de control amortiguado, cortisol (10 uyM de
concentracion final) se agrega a los pozos de control GS1 de fluormona
solamente, el amortiguador se agrega a todos los pozos a un volumen final de 40
ul. La placa se bubre e incuba a temperatura ambiente con agitacion durante 90
minutos. Las lecturas se toman utilizando el Analizador (LJL) en modo de lectura
de polarizacion de fluorescencia. La proporcidn MilliP se calcula de las lecturas
cps obtenidas en modo paralelo y perpendicular. El efecto porcentual del ligando
de unidn se calcula en cada concentracion y las curvas respuesta de dosis de se
grafican permitiendo se calcule el ECso. Este se compara con el estandar conocido
(11B,17B)-11-(1,3-benzodioxol-5-il)-17-hidroxi-17-(1-propinil)estra-4,9-dien-3-ona

(CAS No. 189035-07-2), ECss = 10® M). Todos los compuestos ejemplificados

tienen actividades de union <2 x 108 M.
Ejemplo 56 Respuestas funcionales in vitro

Para cuantificar la capacidad de los compuestos para inhibir la expresion del gen
inflamatorio in vitro, se evaluan las respuestas de los compuestos en la linea
celular humana U20S que es establemente transfectada con el ADN GR

recombinante humano. Las células U20S se estimulan con TNFa e IFNy que
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conducé a la secrecion de I\;(ICP-‘I en el sobrenadante. La secrecion de MCP-1 se
cuantifica indirectamente mediante el uso de dos anticuerpos antihumano-MCP-1,
uno marcado con el donante fluorescente, el segundo marcado con Aloficocianina
aceptador fluorescente (APC). La secrecion del MCP-1 en el sobrenadante es
cuantificada al medir la longitud de onda de emisién de APC (665 nm) cuando el
Europio es excitado a 340 nm. La capacidad de los compuestos (prednisolona o
los compuestos de acuerdo con la formula 1) para inhibir la expresién de MCP-1 se
cuantifica y los valores ECsp se caicunlan. Todos los compuestos ejemplificados se
prueban en este ensayo y han mostrado potentes propiedades antiinflamatorias in

Vitro de < 2 x 10° M.
Ejemplo 67 Actividad antiinflamatoria in vive |

La potencia de los compuestos para inhibir la inflamaciéon se cuantifica en un
modelo en el cual se tratan ratones con lipopolisacaride (LPS). Los efectos
antiinflamatorios se pueden cuantificar como inhibicién del TNFa inducido por LPS
(S5.R. Hyde & R.E. McCallum, Infection & Immunity, 60; 976-982 (1992)). Los
ratones se tratan i.p. con 0.5 mg/kg de LPS. Los compuestos de acuerdo con la
formula | fueron se dosifican sistematicamente mediante administracién oral en 1
hora antes de la induccion con LPS. Hora y media después de la induccién LPS,
se recolecta suero y los ratones se sacrifican. Los niveles de TNFa en suero se
cuantifican utilizando un kit Elisa comercialmente disponible de acuerdo con las
descripciones del proveedor. Una seleccion (ejemplos 3, 5, 12, 16, 19, 20, 26, 38,
39, 42, 54) de los compuestos ejemplificados se prueban en este modelo. Todos
los compuestos probadbs muestra actividad antiinflamatoria en el modelo con

ED50 < 10 mg/kg).
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Ejemplo 58 Actividad antiartritica in vivo

La capacidad de los compuestos para inhibir la artritis se en.saya en un modelo de
Artritis Inducido por Colageno tipo 1Y en ratones (D.E. Trentham et al. J Exp Med
146; 857-868 (1977)). En este modelo ratones Dba/t machos se inmunizan y
refuerzan (después de 3 semanas) con Colageno. La artritis se califica como el
hinchamiento de las patas. Los ratones que desarrollan artritis se tratan oralmente
durante 3 semanas con prednisolona o compuestos de acuerdo con la formuia | (el
modelo terapéutico). En el modelo, se califica el desarrollo adicional de artritis
como el hinchamiento de la pata 3 veces a la semana. Después de 3 semanas,
los ratones se sacrifican. La potencia de los compuestos para inhibir la artritis se
cuantifica como la capacidad para inhibir el hinchamiento de la pata. Una
seleccidn (ejemplos 5, 12, 19, 20, 39, 54) de los compuestos ejemplificados se
prueban en este modelo. Teodos los compuestos probados muestra actividad

antiartritica en el modelo con ED50 < 10 mg/kg).
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REIVINDICACIONES

Un compuesto de acuerdo con la férmula general I

N-—=—R2
A3 N

Formula 1

0 una sal farmaceéuticamente aceptable de este.

en donde los grupos R tienen los siguientes significados:

-R1 es H o alquilo{C1-4);

-R; es —-C{O)R45 0 —S(O),sz

-R; es H, -alquilo{C1-4) 0 ~OR 5

-R4 es H, alquilo(C1-4) 0 —-OR4g

-Rs es -H 0 —C(Rg)NOR5;

-R7 es -H o -halbgeno, -ciano,

-alquilo (C1-8), -alguenilo {C2-6) o -alquinilo {C2-6), todos opcionalmente
sustituidos con -aming, -hidroxile o -halégeno;

-Rs es -H, -ciano, -halégeno, -nitro,

-alguile (C1-6}, -alquenilo {C2-6}, -alquinilo {C2-8) o -Oalquilo (C1-8), todos
opcionalmente sustituidos con -amino, -hidroxilo o -halégeno;

-(hetero)arilo, opcionaimente sustituido con -ciano, -halégeno, -alquilo (C1-

4}, -alcoxi (C1-4), -alcoxi (C1-4)alquilo (C1-4) 0 -(heterg)arilo;
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-C(R16)NOR1s, -C(O)N(R{7)2, -C(O)Rys, -C(O)ORyq, -NHC(O)R2 o -
NHS(O)zRz21;

-Rg es -H, -halégeno, -ciano, o -alquilo (C1-4), opcionalmente sustituido con
-halégeno;

-R10 €s -H o -alquilo (C1-4);

-Ry1 es -H;

-R12 es -H, -ciano o -alquilo (C1-4);

-R+3 es -H, -alquilo (C1-4), -halégeno o -formilo;

-R44 es -H, -haldgeno, -ciano, -alquilo (C1-4) o -(hetero)arilo;

-Ri5 es -H;

-alquilo (C1-6), -alquenilo (C2-6), -alquinilo (C2-6), -Oalquile (C2-6), -
Oalquenilo (C2-6) o —Qalquinilo (C2-6), todos opcionalmente sustituidos con
uno o mas -OH, -halégeno, -ciano o -(hetero)arilo;

-(hetero)arilo, opcionalmente sustituido con -alquilo (C1-4), -halégeno o -
NHz;

-NH2, -(di)alquilamino (C1-4), -alquiltio (C1-4)alquilo (C1-4), -alcoxi (C1-
4)alquilo (C1-4) o0 -NR1sOR;

-Ryg es -H, -alquilo (C1-6), -alquenilo (C2-6) o -alquinilo (C2-6);

-Ry7 es -H;

-alquilo (C1-6), opcionalmenie sustituido con halégeno, -alcoxi (C1-4) o -
(hetero)arilo, opcionalmente sustituido con -halégeno, -alquilo (C1-4) o -
alcoxi (C1-4);

-cicloalquilo (C3-6) o -(hetero)arilo, opcionalmente sustituido con -halégeno,
-alquilo (C1-4) o -alcoxi (C1-4);

-R1s es -H, -NH, o -alquilo (C1-4), opcionalmente sustituido con -OH, -
halégeno, -ciano o -Salquilo (C1-4);

-R1g es -H o -alquilo (C1-6), opcionalmente sustituido con -OH o -halégeno;
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-Ryp es -H;

-alquilo (C1-6) o -alquenilo (C2-6), ambos opcionalmente sustituidos por -
haldégeno, -Oalquilo (C1-6), -(hetero)arilo, opcionalmente sustituido con -
alquilo (C1-4) o -halégeno;

-cicloalquilo(C3-6), -alcoxi (C1-6), -alqueniloxi (C1-6); o

-(hetero)arilo, opcionalmente sustituido con -alquilo (C1-4)); -NH,, -
NHalquilo (C1-6) o -NH((hetero)arilo);

-R21 es -H o -alquilo (C1-6).

Un compuesto de acuerdo con la reivindicacién 1 en donde-R3, -Rg, -R7, -

Rg, -R12,-R13 -R14 son -H y —R,, y —R4s son —H o -alquilo (C1-4) .

Un compuesto de acuerdo con la reivindicacién 1 o 2 en donde -R, es -H;
-Rg es —H, -ciano o -halégeno;

-(hetero)arilo opcionaimente sustituido con -alquilo (C1-4);

C(R1eNOR 15, -C(OIN(R17)z, -C(O)R1e, -C{O)ORss;

-R10 es -alquilo (C1-4);

R1s es -alquilo (C1-6), opcionalmente sustituido con uno o mas -halégeno o
-(hetero)arilo;

-(hetero)arilo, opcionalmente sustituido con -alquilo (C1-4), o -NHz;
-(di)alquilamino (C1-4);

-R17 es -(hetero)arilo, opcionalmente sustituido con —alcoxi (C1-4),

-R1s es -H o -alquilo (C1-4); y

-R1g s -H o -alquilo (C1-6).

Un compuesto seleccionado del grupo de
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rel-N-[(2R,10R,14bR)-8-bromo-1,2,3,4,10,14b-hexahidro-10-
metildibenzo[c, f]pirido[1,2-a)azepin-2-il}-2,2,2-trifluoroacetamida;
rel-N-[(2R,10R,14bR)-8-ciano-1,2,3,4,10,14b-hexahidro-10-
metildibenzo[c,flpirido[1,2-a]azepin-2-il]-2,2,2-trifluoroacetamida;
rel-2,2-dicloro-N-[(2R,10R,14bR)-8-ciano-1,2,3,4,10,14b-hexahidro-10-
metildibenzo[c,flpirido[1,2-a]Jazepin-2-iljacetamida;
rel-2,2,2-trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-
metildibenzo[c, flpirido[1,2-a]azepin-2-ilJacetamida
rel-N-[(2R,10R,14bR)-8-ciano-1,2,3,4,10,14b-hexahidro-10-
metildibenzo[c.flpirido[1,2-ajazepin-2-il]-4-metil-1,2,3-tiadiazol-5-
carboxamida;
rel-N-[(2R,10R,14bR)-8-ciano-1,2,3,4,10,14b-hexahidro-10-
metildibenzo[c,flpirido[1 ,2-a]azepin—2-il]~2,2—diﬂuqroacetamida;
réI-N-[(ZR, 10R,14bR)-8-ciano-1,2,3,4,10,14b-hexahidro-10-
metildibenzo[c,flpirido[1,2-a]azepin-2-iljmetanosulfonamida;
rel-N-[(2R,10R,14bR)-8-ciano-1,2,3,4,10,14b-hexahidro-10-
metildibenzo[c f]pirido[1,2-a]azepin-2-il)etanosulfonamida;
rel-N’-[(2R,10R,14bR)-8-ciano-1,2,3,4,10,14b-hexahidro-10-
metildibenzolc flpirido[1,2-a]azepin-2-il}-N,N-dimetilaminosulfamida;
rel-N-[(2R,10R,14bR)-8-ciano-1,2,3,4,10,14b-hexahidro-10-
metildibenzolc,f]pirido[1,2-ajazepin-2-il]-3,5-dimetilisoxazol-4- carboxamida;
rel-N-{(2R,10R,14bR)-8-acetil-1,2,3,4,10,14b-hexahidro-10-
metildibenzo[c,f]pirido[1,2-a}azepin-2-il}-2,2,2-triftuoroacetamida;
rel-N-[(2R,10R, 14bR)-8-acetil-1,2,3,4,10,14b-hexahidro-10-
metildibenzo[c,flpirido[1,2-a]azepin-2-il]-4-metil-1,2,3-tiadiazol-5-

carboxamida;

&
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rel-2,2,2-triffluoro-N-[(2R,10R,14bR)-1,2,3,4,10,1 ﬁb-hexahid ro-8-[1-
(hidroxiimino)etil}-10-metildibenzo[c flpirido[1,2-alazepin-2-il]Jacetamida;
rel-2,2,2-trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10, 14b-hexahidro-10-metil-8-
(piridin-4-il)dibenzo[c fipirido[1,2-a]azepin-2-illacetamida;
rel-2,2-dicloro-N-[(2R,10R,14bR)-1,2,3,4,10, 14b-hexahidro- 10-metil-8-
(piridin-4-il)dibenzo[c flpirid o] 1, 2-aJazepin-2-ilJacetamida;
rel-2-cloro-2,2-difluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-
metil-8-(piridin-4-il)dibenzolc flpirido[1,2-ajazepin-2-illacetamida;
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-(piridin-4-
ildibenzofc.flpirido[1,2-alazepin-2-ilJacetamida;
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-{piridin-4-
idibenzo[c,flpirido[1 .2-ajazepin-2-il]isoxazol-5-carboxamida;
rel-N-[(2R,10R ,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-(piridin-4-
ildibenzofc, flpirido[1,2-a)azepin-2-il]-5-metil-isoxazol-3-carboxamida;
rel-N-{{2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-(piridin-4-
ildibenzolc, flpirido[1,2-a]azepin-2-il]-4-metil-1,2, 3-tiadiazol-5- carboxamida;
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-(piridin-4-
ildibenzolc,flpirido[1,2-alazepin-2-il]-2-tiofenacetamida;
rel-N-[(2R,10R,14bR)-1,2,3,4,10, 14b-hexahidro-10-metil-8-(piridin-4-
idibenze[c,flpirido[1,2-alazepin-2-ilimetanosulfonamida;
rel-N-[{Z2R,10R,1 4bR)-1 ,2,3,4,10,14b-hexahidro-10-metil-8-(piridin-4-
iljdibenzo[c,flpirido[1,2-aJazepin-2-iljetanosulfonamida;
rel-N'-[(2R,10R,14bR)}-1,2,3,4,10,14b-hexahidro-10-metil-8-{piridin-4-
idibenzo[c,flpirido[1,2-a)azepin-2-il]-N,N-dimetilaminosulfamida;
rel-2,2-difluorc-N-[(2R,10R,14bR}-1,2,3,4,10,14b-hexahidro-10-metil-8-

(piridin-4-il)dibenzo[c,flpirido[1.2-a]azepin-2-ilJacetamida;
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rel-4-amino-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-(piridin-
4-ihdibenzo[c,flpirido[1,2-a)azepin-2-il]-1,2,5-oxadiazol-3-carboxamida;
rel-2,2,2-trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-
(pirimidin-2-il)dibenzo(c, flpirido[1,2-a)azepin-2-iljJacetamida;
rel-N-[(2R,10R,14bR)-1,2,3,4,10, 14b-hexahidro-10-metil-8-(pirimidin-2-
ildibenzo [c,flpirido[1,2-alazepin-2-il]-4-metil-1,2,3-tiadiazol-5-carboxamida
rel-2,2,2-trifluoro-N-[(2R.10R. 14bR)-1,2,3 4.10,14b-hexahidro-10-metil-8-
(pirazin-2-il)dibenzo[c,flpirido[1,2-a]azepin-2-ilJacetamida;
rel-(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-2-(2,2,2-
trifluoroacetilamino)dibenzoc flpirido[1,2-a]azepina-8-carboxilato de metilo;
rel-(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil 2-(2,2,2-
trifluoroacetilamino)dibenzo{c flpirido[1,2-alazepina-8-carboxilato de etilo;
rel-(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil 2-(2,2,2-
trifluoroacetilamino)dibenzo[c flpirido[1,2-aJazepina-8-carboxilato de propilo;
rel-(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-N-fenil-2-(2,2,2-
trifluoroacetilamino)dibenzo[c,f]pirido[1,2-alazepina-8-carboxamida;
rel-(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-N-(piridin-4-il)-2-
(2,2,2-trifluoroacetilamino)dibenzo(c flpirido[1,2-alazepina-8-carboxamida;
rel-(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-N-(2-metoxipirimidin-5-il)-10-
metil-2-(2,2,2-trifluoroacetilamino)dibenzo[c flpirido{1,2-a]azepina-8-
carboxamida;
rel-(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-N-(2-metoxifenii)-10-metil-2-
(2,2,2-trifluoroacetilamino)-dibenzo|c flpirido[1,2-a]azepina-8-carboxamida;
rel-2,2,2-trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10, 14b-hexahidro-10-metil-8-(2-
metiltetrazol-5-il)dibenzolc,flpirido[1,2-a)azepin-2-ilJacetamida;
rel-2-cloro-2,2-difluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-

metil-8-(2-metiltetrazol-5-il)dibenzo[c,flpirido[1,2-ajazepin-2-ifjacetamida;

oY
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rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-(2-metiltetrazol-
5-il)dibenzolc flpirido[1,2-a]azepin-2-il]-4-metil-1,2,3-tiadiazol-5-
carboxamida; |
rel-2,2,2-trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-
(pirimidin-4-il)dibenzo(c,flpirido[1,2-a]azepin-2-illacetamida,
rel-2,2,2-trifluoro-N-[(2R,10R,14bR}-1,2,3,4,10,14b-hexahidro-10-metil-8-
(piridin-2-il)dibenzo[c,flpirido[1,2-a]azepin-2-il]acetamida;
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-(pirimidin-4-
idibenzo[c,flpirido[1,2-a)azepin-2-il]-4-metil-1,2,3-tiadiazol-5-carboxamida;
rel-2,2-cloro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-
(pirimidin-4-il)dibenzo[c,f]pirido[1,2-a]azepin-2-ijacetamida;
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-(pirimidin-4-
iNdibenzo[c,flpirido[1,2-alazepin-2-illmetanosulfonamida;
rel-2-cloro-2,2-difluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-
metil-8-(pirimidin-4-il)dibenzo[c,flpirido[1,2-a}azepin-2-ilJacetamida;
rel-5-amino-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-
(pirimidin-4-il)dibenzo[c,flpirido[1,2-a]azepin-2-il]-1,2,5-oxadiazol-4-
carbo'xamida;

rel-2,2,2-trifluoro-N-[(2R,4S,10R, 14bR)-1,2,3,4,10,14b-hexahidro-4,10-
dimetildibenzolc, flpirido[1,2-a]azepin-2-iljacetamida;

rel-N-[(2R,10R, 14bR)—8-ciano-1 .2,3,4,10,14b-hexahidro-10-
metildibenzo{c,f]pirido[1 ,2-alazepin-2-il]-N'-metil-N'-metoxiurea;
rel-N-[(2R,10R,14bR)-8-ciano-1,2,3,4,10,14b-hexahidro-10-
metildibenzo{c,f]pirido[1,2-alazepin-2-il]-2-hidroxiacetamida;
rel-(2R,10R,14bR)-2-[(N,N-dimetilaminocarbonil)amino}-1,2,3,4,10,14b-

hexahidro-10-metil-N-fenildibenzo[c, f]pirido[1,2-a)azepina-8-carboxamida;

\O‘b
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rel-2,2,2-trifluoro-N-[(2R,10R,14bR)-8-[4,5-dihidrooxazol-2-il]-
1,2,3,4,10,14b-hexahidro-10-metildibenzo[c flpirido[1,2-ajazepin-2-
illacetamida;
rel-2,2,2-trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-10-metil-8-
5 nitrodibenzo[c, flpirido[1,2-a]jazepin-2-ilJacetamida;
rel-2,2,2-trifluoro-N-[(2R, 10R, 14bR)-8-formil-1,2,3,4,10,14b-hexahidro-10-
metildibenzo[c,flpirido[1,2-alazepin-2-iljacetamida; o
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahidro-8-[1-(hidroxiimino)etil]-10-
metildibenzo[c,flpirido[1,2-a]azepin-2-il]-4-metil-1,2,3-tiadiazol-5-

10 carboxamida.

5. Una composiciéon farmacéutica que comprende un compuesto de férmula |
de acuerdo con una cualquiera de las reivindicaciones 1 a 4 o una sal

farmacéuticamente aceptable de este y uno o mas excipientes

15 farmacéuticamente aceptables.
6. El compuesto de una cualquiera de las reivindicaciones 1-4 para uso en
terapia.
20 7. Uso de un compuesto de férmula | de acuerdo con una cualquiera de las

reivindicaciones 1 a 4 o una sal farmacéuticamente aceptable de este para
la fabricacibn de un medicamento para reumatologia, hematologia,
neumologia, dermatologia, gastroenterologia, endocrinologia, neurofogia o

nefrologia.

25
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COMPUESTOS NO ESTEROIDES UTILES COMO MODULADORES DEL

RECEPTOR GLUCOCORTlCOIDE

RESUMEN

Esta invencién se relaciona con derivados de aminoacido de férmula (I} en dende
los grupos R tienen los siguientes significados: -Ry es -H o -alquilo (C1-4); -R; es -
C(O)R15 0 -S(0)2R45; -R3 es -H, -alquilo (C1-4) 0 -OR1g; -R4 es -H, -alquilo (C1-4) o
-OR+¢; -Rs €s -H 0 -C(R6)NORys; -R7 es -H, -halégeno, -ciano; -alquilo (C1-8), -
alquenilo (C2-6) o -alquinilo (C2-6), todos opcionalmente sustituidos con -amino, -
hidroxilo o ~halégeno; -Rg es -H, -ciano, -haldgeno, -nitro; -alquilo (C1-6), -alquenilo
(C2-8), -alquinilo (C2-6) o -Oalquilo (C1-6), todos opcionalmente sustituidos con -
amino, -hidroxilo o -halégeno, -(hetero)arilo, opcionalmente sustituido con -ciano, -
halégeno, -alquilo (C1-4), -alcoxi (C1-4), -alcoxi (C1-4)alquilo (C1-4) o -
(hetero)arilo; -C(R1s)NOR1g; -C(O)N{R17)2; -C(O)R45, -C(O)OR4g, -NHC(O)R2, O -
NHS(O)2Rz1; -Rg es -H, -haldégeno, -ciano, o -alquile (C1-4), opcionalmente
sustituido con -halégeno; -Ryg es -H o -alquilo (C1-4); -R44 es -H; -Ry; es -H, -ciano
o - alquilo (C1-4); -R¢3 es -H, -alquilo (C1-4), -halégeno o -formilo; -Ry4 es -H, -
haldgeno, -ciano, - alquilo (C1-4) o -(hetero)arilo; o una sal farmacéuticamente
aceptable de estos. Los compuestos de esta invencion son altamente especificos

para el receptor glucocorticoide y se pueden utilizar para tratar enfermedades

inflamatorias.
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AN

PCT/EP2006/085696

From the INTERNATIONAL BUREAU

PCT s
NOTIFICATION OF THE RECORDING A OEZENBEEK, PMGF.
OF A CHANGE Intellectual Property Department
P.O. Box 20
(PCT Rulo 92bis.1 and N vt an 05

Administrative Instructions, Section 422)

Date of mailing (daymonth/year) —]
01 February 2008 (01.02.2008)

Appli;a‘ég.]é ‘:%n_‘f\;\l%c referncs IMPORTANT NOTIFICATION

Iniemational application No.

PCT/EP2006/065696

Jmigmetional filing detc {daymonth/year)
25 August 2008 (25.08.2006)

the epplicant [ the inventor

1. 'The tollowing indications appearcd on record conceming;

ame and Address

AKZO NOBEL N.V,
Alzo Nobe! N.V,
Velperweg 76
NL-6824 BM Arnhem
Netherlands

[ the agent [J the common represcntative
Sure af Nayonality Statc of Residence
NL NL
Telephone No.
Facsimile No.

Tcleprinter No.

B the person [ the name

2. 'The International Bureau hereby notifies the applicant that the following change has been recorded concerning:
[0 the address

[] the nationality [[] the residence

Name and Address
N.V. ORGANON
Kloosterstraat 6
NL-5349 AB Oss
Netherlands

State of Nationality Statc of Residence
NL NL

elephone No.

Facsimile No.

Teieprinter No.

3. Further observations, if necessary:

Please nole that the agent's address has been modified, as indicated in the addressee box at the top of this form.

4, A copy of this notification has been sent to:
P8  the recciving Office
(] the Intemational Searching Authority
[ the International Preliminary Examining Authority

B the designated Offices concerned
[ the elected Offices concerned

O other

The Iniernational Bureau of WIPO
34, chemin des Colombeties
12} Geneva 20, Switzerland

Facsimile No. +4) 22 338 82 70

Authorjzed officer

Blanc Veranique

c-mail Vcronique.Blanc@wipo.int
Telephone No. +41 22 338 96 66

Form FCT7IB/306 (October 2003)
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REQUlSlTOS MINIMOS PARA ADMISION A TRAMITE

PCT
PATENTE DE INVENCION W{ MODELO DE UTILIDAD [
¢ Indicacién de que se solicita la concesidn de una patente s
4 Datos de identificacion del sohmtante o de la persona que presenta la solicitud [~
# Descripcion de la invencion - : o :
¢ Dibujos de ser estos pertinenies _ ' [f]/
4 Comprobante de pago de las tasas establecidas
COMPLETA [ ] INCOMPLETA [ 1]

DISENO INDUSTRIAL [ ]

4 Indicacién de que se solicita el registro de Disefo Industrial [ ]
4 Datos de identificacion del solicitante o de la persona que presenta la solicitud [ ]
¢ Representacion grafica y fotografica del Disefio Industrial o muestra del [ ]
material que incorpera el disefio '
¢ Comprebante de pago de las tasas establecidas [ ]
COMPLETA [ ] INCOMPLETA [ ]

ESQUEMA DE TRAZADO [ ]
€ Indicacion de que se solicita el registro de un.Esquema de Traiado

4 Representacion grafica del esquema trazado
¢ Comprobante de pago de las tasas establecidas

——— —
—_— et e

COMPLETA [ ]

@J’) OCBO MNeug @

INCOMPLETA [ |

Firmla Responsable

Fecha
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REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

Bogot4,
2020 .

Doctor (a)

FERRERQC EMILIO

Apoderado(a} y/o Representante de
N.V. ORGANON

REFERENCIA Radicacidn No, 08 21885
Solicitud internacicnal PCT/EP2006/06569¢6
Fecha inicioc fase nacional 29/03/2008
Tramite 11
Evento 378
Actuacidn 430

Oficio No. 4203

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decisién 486 de la Comisidn de la Comunidad Andina, articulo 27 del Tratado de
Cooperacidn en Matexria de Patentes (PCT), regla 51 bis del Reglamente y Circular
Unica de la Superintendencia de Industria y Comercic, se le comunica que:

1. La solicitud no contiene 1la copia del documento en que consta la cesidn del
derecho a la patente del inventor al solicitante o a su causante. {Art. 26-%k)
Decisibén 486.

En cumplimiento de 1lo dispuesto por el articulo 39 de la Decisidn 486, se le
requiere para gue dentro del término de dos meses siguientes a la fecha de
notificacidén del presente oficio, complete los requisitos anteriormente enunciadoes.
En c¢aso de no dar cumplimiento al presente requerimiento, la solicitud se
considerara abandonada y perdera su prelacidn.

Notifigquese el presente
e), del capitulo gquinto

1fpio conforme a lo dispuesto en el numeral 5.2, literal
itulo primero de la Circular Unica No.1l0 de 2001.

ALTX CARMENZA/ SPEDES DE VERGEL
Jefe de la d;yisién de Nuevas Creaciones

¢

El anterior requerimiento fue notificado por fijacién en lista de

aapail 2-5-1R. 2008
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