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Re: P1.-F. HOFFMANN-LA ROCHE AG.-Solicitud de Patente de
Invencion en Fase Nacional PCT para “PIRIDIN-4-IL-ETINIL-

IMIDAZOLES Y PIRAZOLES COMO ANTAGONISTAS DEL

*. RECEPTOR MGLUS”.-Clase CO7ZD 401/06.-Expediente_ndmero
06-120.702.-
1, Me refiero a mi solicitud de patente de 29 de Noviembre de 2006,
2. De conformidad con lo dispueste en el Articulo 5.2.12 de la Circular

Externa No. 03 de 28 de Abril de 2003, y estando dentro del plaze de seis
meses contados desde la fecha de fa publicacidn de la solicitud en la Gaceta
de la Propiedad Industrial numere 578 de 31 de Julio de 2007, solicito a ese

Despache proceder a realizar el examen de patentabilidad de la presente

invencion.

3. Me permito recordar a usted, que tal como se informéd en el Petitorio de

la invencion, la presente solicitud corresponde a Capitulo II.

4, Anexo me permito acompafiar recibo nlimerc 08-4.849, expedido por
la Superintendencia de Industria y Comercio, que acredita el pago de la tasa
que dicho examen causa,

Senor Superintendente,
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1A LLOREDA RICAURTE
T.P. 53.215
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Industria ;ECumerci_ \C7

SUPERINTENDENC]|A

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 06-120702

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION

FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 578 DE

FECHA 31 DE JULIQ DE 2007 EL TERMINO HABIL SENALADQ POR LA LEY

EXPIRA EL 26 DE OCTUBRE DE 2007

NOTA: Dentro del plazo de los seis {8 meses siguientes a partir de |2 fecha de publicacidn
eh la gaceta de Propiedad Industrial, deberd sclicitar y cancelar el examen de
patentabilidad so pena de que la solicitud caiga en abandono, de acuerdo con lo
establecido en el Articulo 44 de la Decision 486/2000.

SE PRESENTARON QPCSICIONES PCR PARTE DE TERCERQOS.
Sl NO X




SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

202012
Bogota, D.C., 16 de febrero de 2010

Apoderado: Alicia Lloreda Ricauite

ASLUINTO Radicacién D6-120702
Tramite 002
Evento 001
Actuacion 430
Oficio At e
Folios S

Patente de Invencion &

Via PCT (fase nacional) & Cap.l [] Cap. Il &

No. Sol. Internacional PCT/EP2005/005559

Fecha de Presentacion Internal.  20/mayf2005

Como resultado del examen de fondo, realizado con fundamento en elariculo 45 de

la Decision 488 de la Comisidn de la Comunidad Andina, se le comunica:

1. Documentos estudiados

1.1. Descripcion: Folios: 65 a 129 Comg se radicd inicialmente.
1.2. Reivindicaciones: Folios 43 a 49 Como se debid presentar.
Folios 13D a 142 Modificacién presentada al
momento de entada en fase
nacional.
1.3. Prioridad: Folio 1; PCT/EP2004/005881, 01/06/2004

EF04021216.8, 07/09/2004

2. Modificaciones no aceptadas (articulo 34 D.486 y arl, 22 Tratado PCT)

En el oficio (folio 65) mediante el cual el solicitante presento el capiiulo reivindicatoric
tal como habia sido presentado en la solicitud internacional, el solicitante manifiesta
que en gjercicio del derecho conferido por el articulo 28 numerat 1 del tratado PCT,
gl capitulo reivindicatorio fue modificado al momento de su presentacion en fase
nacional. Esta oficina considera que el solicitante hizc una lectura errdnea del
articulo citado porque dicha modificacion no esta prevista en el momento de entrada
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a fase nacional, come lo confirman ¢l articulo 22 y 34 del mismo Tratado, sina tan

sOlc después de haberse admitido a dicha fase nacional y so0l0 previo
diligenciamiento y presentaciéon de un formulario Unico de comecciones y
modificaciones y pago de una tasa (numeral 1.2.1.6 del capitulo quinto, titulo X de |a
circular dnica de la Superintendencia de Industria y Comercio). Puesto que dicho
formularic no se presento y el pago tampoco se efectud, dicha modificacion no podia
tomarse en cuenta, mucho menos a la entrada de la fase nacional de PCT.

3. Objeto de la invencién

Titulo de la sclicitud: PIRIDIN-4-IL-ETINIL-IMIDAZOLES Y PIRAZOLES COMO
ANTAGONISTAS DEL RECEPTOR MGLUS

El objeto de la presente son los compuestos que caen bajo el alcance de la férmula
Markush:

R: R

At
| O — { |
Ra; E\{ —
4

R ()

Reivindicaciones 1-10, 17: Un compueste de la férmula (1).
Reivindicaciones 11,12 v 13: Procesos para obtener los derivados imidazol.
Reivindicacién 14: proceso para obtener los derivados pirazol.
Reivindicacion 15 y 18: Medicamento que contiene los compuestos.
Reivindicacian 18: Usc.

Se catalogé la invencién, segin la Clasificacion Internacional de Patentes (IPC.}.
CO70401/06, AB1K31/4438, 31/444 AG1P25/22

4. De la solicitud de Patenta

4.1. Reivindicacicnes (articule 30 D 486 de la C.A.N.}

La rewindicacién 1 y sus dependientes, no es clara respecto a las estructuras
inequivocas que se quiere significar con la denominacion genérica de “cicloalguilo™.
-Las reivindicaciones 15 y 16, en primer lugar son exactamente la misma materia, en
segundo lugar las usos y tratamiento terapéuticos ne son caracteristicas técnicas de
un medicamento (Composicion).

-La reivindicacién 17, reclama los compuestos ya reclamados en las reivindicaciones
1-10, sin ninguna caracteristica técnica particular, sélo se rellena el texto de una
mezcla de uso con método de tratamiento.

Las reivindicaciones no cumplen con lo exigide en e art. 30 de la Decision 486.y/o
art.22 Tratade PCT.

/ .
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5. Unidad de invencidn (articulfo 25 D 486 de fa C.AN.)

La presente solicitud na conserva la unidad de invencidn, después de realizado &l
examen de patentabilidad se encuentran los siguientes grupos inventivos y cada uno
de ellos requiere de busquedas independientes, o vamos a referenciar respecto al
grupc heterociclico variable, o sea, anillos imidazel y pirazol.

{i) pindin-d-il-etinil-imidazoles
{ii) pindin-4-il-etinil-pirazoles.

Para cada uno de esios grupos se requiere un examen de patentabilidad
independiente.

6. Reivindicaciones relativas a un uso o a un seqgundo uso (arficulos 14y 210D
486 de Ia C.AM.)

La reivindicacidn 18 reclama el uso de compuestos y de acuerdo con la legislacién
colombiana el uso no se considera para proteccién por patente, como se lee en el
articulo 14 de la Decision 486 de la Comisidén de la Comunidad Andina “... Los
Palses Miembros otorgardn patentes para fas invenciones sean de productos o
procedimientos en todos los campos de ia tecnologia...”; aqui NO se hace alusion a
que &l uso sea patentable.

Los usos 0 segundos usos no son patentables, de conformidad con la sentencia del
TJAC 89-Al-2000, en general los uscs no son patentables

7. Determinacion del Estado de la Técnlca

La fecha que se ha tenido en cuenta para determinar el estade de la técnica fecha
de presentacién de la solicitud de la cual se reclama pricridad, 01/06/2004.
Teniende en cuenta la fecha indicada se realizd la basqueda del estado de la
técnica, en bases de datos en las que esta cficina tiene accese libre, en busqueda
de documentos relacionados con la materia que se reclama como nueva & inventiva
eh presente solicitud, encontrandose los siguientes documentos mas relevantes:

Fecha de
[1] -
N Documento Titulo presentacion
. T n _

D1 | WO2004108701 Imidazole denuatlrves as glutamate 05/jun/2003
receptor antagonists

D2 | Wo2004080g08 | (Msazol4-yl-ethynyl-pyridine 10/mar/2003
derivatives

8. Analisis de patentabilidad (segin requisito} (articulo 14 D486)

8.1 Neovedad {articule 16 D436 de la C.A.N.)
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La sclicitud en estudio reclama los compuestos de la férmula Markush(l): \ )

3 R
~

=

R (

R

-Las anterioridades D1 y D2 escriben derivados pindin-4-il-etinil-imidazol tetra
sustituidos,

R ()

que es la primera invencion reivindicada y para la cual se hace este analisis de
patentabilidad. Tal como puede verse en todo el contenido de las antenioridadas D1
y D2 se refieren a los derivados piridin-d-il-etinil-imidazel tetra sustividos, las
composiciones que los comprenden y su método de obtencién, entonces asi las
cosas la solicitud en estudio es una generalizacion de las anterioridades, por lo cual
los compuestos reivindicados, su método de obtencion y las composiciones que los
comprenden no pueden considerarse nuevos.

Por lo tanto |a solicitud en estudic no cumple con el requisito exigido en ¢l articulo
16 D486 de la C.AN.

9, Concluslén:

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi:

o . Reivindicaciones .
N Documento N afectadas Requisito que afecta
D1 | WO2004108701 1-18 Novedad
D2 | wO2004080958 118 Novedad

En cumplimiento del articulo 45 de la Decision 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta denire del término de 60 dias contados
a partir de la fecha de notificacion de la presente comunicacion. En caso de no dar
respuesta al presente requerimiento, o si a pesar de la respuasta subsistieran los
impedimentos para la concesitn, se denegara la patente.
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Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e}, del \(Q
gapitulo quinto dei titulo la)Circular Unica N° 10 de 2001,

ALIX CARMENZA C DES DE VERGEL
Directora de Nuevag/Creaciones (c)

i
E! anterior requerimiento fue notificade por fijacion en lista, de fecha

7L 1y

CONCEPTO TECNICO No. 804 |EXAMINADOR TECNICO Cad. N°202012
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(18] [aternational Foblication Number

WO 2004080998 Al

051) Iofetrintional Puient CleadBoadion™  CHTD 401706, (74 Agend: HEIROTH, Ubkike, Greoscherdmase L34,
AL, TR AT RATE 10 TR, T3, AGLP C1-4T70 Base (CH).
25000, 2522

143) Iniermulinnal Fublicatsn Dale
23 Seprember 2004 (23,09, 2004) PCT

(K1} Lvohgnated Sumdes [undece atusemise indicared for every
kv o nalicral prefeais _u..n__.E.r__a._u AE AG AT &AM,
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. RECE, ME, MM, MW, M, ME, DA, I, NG, B2 M, P,
(25} Fillwg Lty icee: Eoglish PH, P, PT, i), BT, 50, 510, SE, 50, 5K, 5L, 5Y. T), TM,
TN, TR, TL, 1%, Uk UG, U3, UZ, ViC, VK, YT, Za, 7B,

(26} Publlcation Language: English W,
(300 Priortty Data: .| ) Drestguatod States funlers ooheruder Jadicatrd. for every

047080993 A1 N RN 7100010 Y S0 e
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D2 b Merch 2009 (LDO32003) B tiadd f' repiomt prusction evillibleh ARTPO CHW. CH
Md L. GM, KE, L5, MW, M2, 51, 51, 52 T7, UG, 7hE 7w,
) Aepilcant (fof o vt — Torasian (AW, AF, BY, KO, K& ML, PU, 1), T Bomo-
E.EE;_ ?ﬁhﬁ:ﬁénﬁnﬂi&ﬁw herstrase pear (AT, HE RGO, O, CZ_OF, DK, BB, B3, H, FiL

L24, 18 4070 Baved FCHS 3H, 4K, HU, LE, LT, LU, M, B, M_ PT, BO, SE. 5L, 5K,

' TR} QAR {BE BA, U, UG, €3, CM. GA, BN, GG, GW,

W MR, M, Td.
(71 Lopnmtors, A4 NE. SR.TD. )

7% Tnrealorwdppliatds fie 1 culy: BUETTELMANN,
Bermd |EHSDHL Amssiweg 10, T30 Schopfheim  Fublibed: i
(T CROCARELLL, Stooo, Marts TTACH]: Cffen. it imemmiomal search mporr ]
ugpresltane: 39, CHAGST Bawl (CED). JAESCHER, — g do cmpirarion of ¢hr four limdl for omemfing e
Geory, TDEATH]; Bwlermasse i, CHA05| Baxle (). Cidimd sid 4o Bt seprbliched i e vt of mcet of
KOLCZEWSKL, Sabbee JDETE] Sehillertasse 35, ameendnears
79618 Rheinfelden {DFL PORTER, Richard, Hugh,
VRIp [SEHCH], Hermmweg 34, C1-4151 Bmimach (UH).  For fwg-keer ender o aner abbredaniony, refer in e “Guid
VIELRA, Etd¢ [CHH], Borgfeldarmattweg 65, (704121 ance Motes ar Coddrr ol Abdvrlaniur appeanng o e bepin:
Allarbewil (CEL aimg o each repubre rsus of e POF Gazeer,

(5} Tle; [MIALSL 4-Y1 -ETHYNYL-PYRIDINE DERIVATIVHS

ISTh Abesrit: -1 1-Anyl-ineidazal - yletbomry| | 2 alkypt-pyrlios el 1-lepaoney]-imidugcd -2-yletynygl]-2 alkyl pyridios derma-
Eives ared pharmectulically seezpeable colos Lhereaf for the restimend ur preven i dissbers eedlaced il or in part by melabotropic
glutEnaie mceplor 5, 5.5, ke sk and chronic degenective prooesses af Ot SYERE, kach a5 Alcheimer's disease,
senlle: dementia, Parkinzon's disease, Hutingtis 4otk smycraphic Iweml schemsis 2nd malBple @eon:ds, poychitube dleopec
AUch 32 schlzopheenia sed anxiety, depreston. pain and drug Sependeny.
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The present invention relates to novel imidazole derivatives, b processes for thels produc-
tiotl, their use a5 pharmacenticals and to pharmaceutical compositions somprising them,

bore particulardy the present invention provides in a first aspect nove] 4-|1-ary and 1-
heteroaryl-imidazal-4-ylethynyl | - 2-alkyf-pyridine derivatives as well as pharmecentically
acceptable salts therenf

More particulardy the present invention provides a compoand of formula I

=N

)
R M

!

[

wherein

B s G -Calloyl;

B® it Cp-Cealkyl or Oy Crcprloalkyd;

R is aryl or heteroaryl, whepein the aryl or heteroary is wnsubstituted or substiuted by
one, bwa or thres substituents selected Fromn halogen, £ -Caalkyl, §-C)-Cealkyl, C)-
Cyalkyl-halogen, Cr-Ceallsoy, halagen-Cy -Cyalkoxy, Gi-Ciztycioalld, G-
Cuhetrrocyaoalkyl, G -Caalkptarming, di-Cq-Cealkylaming, Ci-Chalkosyaming, |G-
Cealkoxy)C -Ceallylaming, Ca-Crpoydoalkylamine, benzylamino and cyanr, and

B* is hydrogen, C{OYH or GH:R” wherein B is hydrogen, OH, £ -Cyalkd ot Cy-
Cizorchoalkyl.

In one embodiment the present invention provides a compomnd of formula 1

<=
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W0 2 FCT/ER M HIZL TG
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1
e
(=3
rl A
-T: )
R”
wherein
RI. S-El!iﬁEE]ﬂ rer “:Y].

B?  spmifies lower alkyh

R' sgnifics ary or heteraaryl, optionally substitutes, preferably by ane, twp or thres
solnstibarnts, sdected from e groop consisting of halogen, lower alicrh, lowet dih-
halogen or crano;

as well as to pharmarenticalty accepiable salts thereaf.

It bas now surprisingly been found that the compounds of geners] formula T age metabo-
tropic glutamate Tecaptor 3 antagonists, Compounds of fornmla I are distinguished by

having valuable therapettic properties. They can be used in the treatment or prevention of

GRS receptor medinbed disarders

In the cenira] nervgns srstern (N3] the transeission of stmuli takes place by the infer-
action of a nenrotransmitter, which it sent out by a neuton, with a neuroreceptor.

Glutamate is the major Fotatery nevrotransmitier in the brain and plays 2 anigme ale in
a varirty of contral pervons system (CNE) functions. The glutamate-dependent stimulus
receptors are divided into twio mzin groups, The first main group, namely the iopotropic
eeceptoes, forms ligand-contoolled irm channels. The wetabatoonic phutamabe coieploos
ferGluR} belong to the stcond main group end, frthermore, bdoog to the fmiy of G-
protan coupled recephors.

Atpresent, eight different members of these mGIoR are known and of these some even

hawe sub-types. According to their sequence homolagy, signal transduction mechanisms
and aganist selectivity, these cight receptars can be sub-divided inta threr sub-groups:

mGlnR1 and mEnRs bdong to group I, mGIuk2 and mGIuR3 belong o group [T and
mGHRd, mGhRs, mEuh? and mGak3 belong to groop 1.

Ligands of metahotrapic glutamate receptors belonging to the fivst proup can be weed for
the eatment or prevention of acute andfar chronde nenrolopical disorders such as

WO 2B

10
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pepchosis, epilepsy, schizaphrents, Alzheimer's diseass, copnitive disarders and enemory
deficits, as well as chronic and acute pain.

CHbver tremtable indications in this eonnsction are restricted hrain function caused by by-
pass operations or transplants, poot blood supply to the brain, spinal cord injuries, head
injurics, byporda caused by pregnancy, cardiac arrest and bypoglycsemia, Purther treatable
indirations are ischemts, Huntington's chores, amyotrophic lateral sclerasis [ALS}
dernentia caused by AIDS, eye injuries, retingpathy, idiopathic parkinsonism or parldo-
smnitn cansed by medicements as well as conditions which lead to glutamate-deficiency
functions, such as £.g. mosele spasms, convulsions, migraine, urinary incontinerrce, drug
abuse/dependance mch 23 nicotine addiction, opiste addiction, and alcohol abuse, anTicty,
vomiting, dyskinesia and depressions.

Disarders mediated foll o1 in part by mGlURS are for example acute, traumatic and
chronic degrnerative processes of the nervans systeo, such as Alzheimes’s disease, senile
dementia, Farkinson's dizeass, Huntington's chorea, amyotrophic lateral sdevosis and
mltiple sclecosis, pspehiatric diseases such ay schiznphrenia and anxiety, depression, pain
and drug depeadeey [Bxpert Opin. Ther. Patents 12:12 (2002)].

Selective mGluRS antagonists are especially wseful for the teeatement of anadety mnd pain.

Cibsjerts of the present invenbion are compounds of formuls | and their pharmaceutically
acceptable salts, the ahove-mentioned compounds as pharmacentically active substances
and their preduction. Purther objects of the invention ace medicaments based on a come
pound in accordance with the invention and their manufacture as well as the use of the
compounds in the control or prevention of mG3luRS recrptor mediated disorders, and,
respectively, or the production of corresponding medicaments.

The Eallowing definitions of general term; wsed in the pretent description apply irrespec-
tive of whether the terms in auestion appsar alone or in combination. The term “Lower
alkyl" used in the present descripfion denotes straight-chain o1 branched saturated bydro-
cagbon residues with 1 to & carbon atomms, preferably with | o 4 carben atoms, such ag
methyl, ethyl, o-propyl, i-propyl. n-butyl, bl and the ke The term qepdoalkyl” wed
in the present description denotes cpic satimated hydrocarbon resddues wath 3 bo 12
catbon atems. Examples for eyclaalicrl include eyclopropyl, cpclobutyl and cpdepentyl

Examples for C-Cealkory include methoxy, methoxyethyl and methozyethoay. Examples
for halogepmethoxy indude tiflusmmethoxy.

oy
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Examples for -y heteroopdloallod inewde prroelidingl, morphoknyl and thiomorpho-
timpt

Esamples for C;-Cealkylamino incdlude methylamine and edvflamino, Examptes for di-Cy-
Ceallgylaming indlude dimethylaming, Examples for C)-Cealkoxyaming include methoxy-
sthylaming. Bramples for (C-Calkary)C, -Ceallolaming include (methoryetbpljmethyl-
aming, Bamples for methorycpeloalkylamine include opdapropylaming,

The term “halvgen” denotes Ancring, chlorine, bromine and ipdine.

=Argl" represenis am ammatie carbocydic group eensisting of one individeal ring, of one
or moze fused rings in which at least one ring is aromatic in patore. Branples for acfl in-
clude phroyl Examples for mubstituted aryl include Suorephenyl, difivorophenyl, chlora-
phenyl, dichloraphenyl, chlorefluoraphenyl, cranophenyl, methylphenyl, methoxyphenyl,
Huoromethplphemyl, triflncromethylpheny and trifluoromethoxyphenyl

The term *heteroaryl® refers to an aromgtic 5- or S-membered ring or one or more fused
rings contining one o more heberatoms gelected from nitrogen, oxygen or sulphur,
Exarples of snch hetervaryl groups sve pyrimidingl, pyrazingl, pyridazinyl, pyridinyl and
indedyl, &2, pyridin-4-l, pyridin-2-7, pyrazin -2-7l and pyrimidin-2-yl. Exaeples for sub-
stituted heberoarp inchude methplpyrimiding, dimethprrimidingl, wriflvoromethrtpyr-
midingl, methorypyrimiding, methorpethoxypyrimiding, sthylpyrimidingl, fuoropyrt-
midingl, thorepyrimidingl, bramopyprimiding, methylsulfnylpyrimiding, cydepropp-
prrimidioy), methytpyrazingl, cydlopropylpyraging, chloropyraring, methoxypyrazinyl,
methoxyethoxypyratinyl, methylaminopyrazinyl, dimethylaminopyrariayl, cyclopropst-
aminopyrazinyl, morphalinflpyrazimd, Buoropyridingl, chloropyridinyl, bromopyriding,
indopyridinyl, meshylpyridingl, trifluoromethylpyriding, Wluscomethpmethylpyriding,
crclopropylpyriding, butylpyridinyl, methoxypyridinyl, dimethylaminopyridin, methyl-
sminopyridinyl, ethylaminapyridiny, pyrrolidinyipyridingl, merphotiylpyridinyt, tia-
morpholingpycdingl, {methaxyethylimethylaminopyriding, metharybytaminopyr-
dinyl, benrlamincpyridingt and metbyl TH-indolyl

The teom "pharmagentically acceptable sk refers to any salt derived Bom an inorganic or
organic acid,

*Pharmacrutically acceptable safts” of 1 compound means salty that are pharmaceutically
acceptable, which are generally safe, non-toxic, and neither blologicaly nor otherwizz un-
desirable, and that possess the desited pharmacolagical activity of the parent compound.

15
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These salts are detivad from an incrganie of organic acid, B possible, compounds of
formula T may be converted into pharmacentically acceptable salts,

It shoudd be modezstood that all references to Pharmaceuticalty acceptable slts incude sol-
vent additien forms {sobvates) or crystal forms {polymorphs) of the same acd addition
salt

Brxamples for pharmaceutically acceptable acid addition salts icude add addition sdis
form ed with fnorgants acids suchas bydrochloric acd, hydrabromic 2cid, snlforicacid,
nitric acid, phosphoric seld, and the ks, or formad with orgamic 2cids such a5 accbie acid,
benzenemlionic add, benzoie, camphorsulfonic aud, citric add, ethanesulfonic add,
famaric zcid, glucoheptonic acid, pluconic add, gho=mic acid, ghycolic acid, hydroxymaph-
thotc acid, 2-hpdroxpethanesulfonic acid, lactic acid, maldic aad, malic add, madelic
adid, methanesmlfente acid, muconic acid, 2-naphthalenesulfomc acd, propionic acid,
saliglic add, suecinie acid, dibengoyl-L-tartans acid, tartaric acd, p-ioinene-sulfonic acid,
trimethylacetic add, trifliocoacetic acid, and thelike.

Preferred compounds of formula I* are those, in which B! and R? arsboth methyl.

Eapecially preferved ace thase compounds from this group, in which B is substituted
phenyl, wherein the substitntion i flwero, chlorg, cyanae or CFa,

The following are examples of conponnds whergin the substitution it Auors or chlooo:
4-[1-{¢-tuore-phenyl)-2-methyl-1H-imidazal-4-ethynyl] - 2-methyl-pyridine,

4-{1-{3, 4-dichlcro-phenpl)- 2 methyl-1H-imidazol 4 ylethynyl] -2-methpl-pyridine, HO
&-11-[2,4-difluore-phepyl)-2-methyl-1H-imidazal-4-ylethynyl] -2 - method -pyridioe, or

4 [1-(34-difl nereo-phenyl) -2 -metind-1H-imidaro]-4-plethynpl]-2-methyl-prodine.

Examples of compoimds, wherein the substitution is cyang, are ag follows:
$-{2-methry-§-(2-methfl- pyridin-4-yethynyl}- imidazal-1-7l)-benzonitle, or
3-[2-methf 4-(2-miethyl pyridin-4-ylethymdy imidazol 1- vil-beneenitie.

The following i an example of componnds, wherein the substibution is Cly:
2-roethyl-4-12-methyl-1-{3-sriflnoromethyl-phenyl)-1H-imidazol-4-flethynyl] -pyridine,
Bspecially prefevred ere fimther those compounds, whevein R apd R” are hath methyl and
' is prrimidingl, fer eampls the following compound:

2-[2-methyl~4-(2-methyl- pyridin.d-ylethrnp)- imidazol -1-7])-pyrimidine.

\@
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La one embodiment the present invenkion provides a compownd of formula T wherein B
toethyl, and &, B and B independently are a5 defined dbove or hersinafter.

In one embodiment the present invention provides a componnd of formula { wherein B is
€ -Cealiyl. T snother embodiment the present imvention provides a compouad of

5 Formnla ¥ wherein 3 is methyl ot isopropyl. In anothes embodiment the prestat invention
provides a compeund of formula I wherdin B is epdopropyl. In all the sbove mmbodi-
ments B, K and B* indepmdently ars a5 defined sbove of herdnafter,

In one embodiment the presspt tnvention provides 2 compotnd of formala I wherein R
unsubstitmted argl or aryl substituted by one, two or fhree substituents selected fron halo-
W gen, Ci-Cealkpl, $-C1-Caalicr, 1 -Ceallky-halogen, Cr-Coallosy, halogen-C,-Cgalkoxy, Gy
Crzeyeloalkl, Co-Cuheterocydoaliel, G -Calioaminag, di-Cy-Calkylaming, C,-Cealkeay-
amina, (G- Cealkoxy)C,-Ceallgfaming, G-Crcpdoalilaming, beneylamins and cyana.
Tn anather embodiment the present invention provides a compovnd of farmila I whesdin
2 is phenyl or phenyl substituted by oae, two or theee substituents selected from halogen,
15 Cy-Coalleyl, $-C-Cealkyl, € -Cealkyl-halogen, C-Cealkoxy, halogen-Gy-Caalkary, Ca-
Cracpdoalkp, Cr Cybeteracyeloallepl, C-Coalloylaening, 4i-C)-Coalloplamine, Cy-Cealkoxy-
araine, (Cy-CgalkoayC) -Cealkylaming, Cy-Cropdealiplaming, bazylaming and cpano.
In another ermbodiment the present invention provides 2 compound of formula T whetein
1* is phengl or phenyl substituted by nne or two mbstituents selected from halegen, C-
2 Ceallpl, € -Calopl-halogen, &y-Coalleory, halogen-C, Cealkoxy and cyano. In asother
einbodiment the presént invention pravides a eomaponnd of formula [ whersin B is
phenyl substitated by one of tvio sabstituents sedeted from halogen, - Cyalled, Ca-
Cyalkyi-halogen, C)-Cealkozy, halogen-Ci-Cealkory and cyeno. Tn another embodiment
the present invention provides a compound of furmula I wherein R is phenyl substituted
25 by one or twa substituents selested from Auore, chlore, methyl, triflucromethyt, methary,
triflusromethoxy and cyano, In angther embodiment the prosent invention provides =
compound of formula I wherein  is Buorophenyl, diffeorcphenyl, chlorophenyl, di-
chlocapheny, cyanapheny, wiffuoromethylphenyl, Auore-methyiphenyl, chloro-flucre-
phenyl, methyiphenyl, methoxypheny] or trifluoromethoryphenyl. In il the shove em-
a  bodiments B, B and B* indepenclently are as defined shove or hereinatier.

In cme embodiment the present invention provides a sompound of formuls § wherein B is

unsehstinnted heteroaryl or heteroaryl substituted by ane, tee or three sabstitnents

selected from the group consisting of halogen, C;-Cealkyl, 5-C-Cyalkyl, Cj-Coalleyl-hale-

gen, Cy-Coalloxy, halogen -G -Coalkoxy, Cy-Cracpeloalkyl, G- Cnheteracydoalkl, Or- -
35 Ceallylaming, 4i-0-Cealkplaming, Ci-Cealkommming, {Cy-salknmy ) C - Ceaalkylaming,

WO 200 A PCTEFIANE TG
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CarCraoydoalkylaming, binzylamina and ¢pane. Tn another smbodiment the present in- :
vention provides a compound of farmula I wherein B is unsubstituted pyrimsiding, un-
substitated pyragingd or mmstbstituted pyridinyl. In another embadiment the present in-
vention provides a componnd of formula [ wherein R? is heteroarfl selected from pyrimi-

5 dinyl, pyraziy, pyridingl and indedyl wherein the heteroarpl i substted by oot or o

sebstiturnts selected from helogen, Cp-Cealkl, 3-Cy-Caalll, Ci-Cealkepl-halogen, C,-
yalkoxy, Cy-Crcydoaliyl, CrCyrheternepcloallepl, C-Caalleylamino, 4i-Cr-Cyalkyiaming,
Cy-Cralkaxyaming, (C)-Cealkoxy)Cy-Colkylaming, Cy-Crzrydualkylaming and benzyl-
aming. Tn another embodiment the present invention provides a componsd of foreula I

1 wherein B* is pyrimidingl substituted by one or two substiments selected from halngen,

Gy -Ctllel, 5 Cy-Calkpl, Cr-Caalkyl- halogen, i -Coalkoxy and CrCracydealkyl; ar
pyrazingl substituted by one mbstituent sdected from halogen, Cr-Ceallol, Ci-Coalkoxy,
Cy-Cseyeloalicyl, C-Cybeterocydoalkyl, Cr-Cealkylamino, di-Cs-Cealkylaming and Cy-
Cracycloalkflamino; ot pyridingl substitated by one o two sbstitaents selected from

5 halogen, C-Cralkyl, C,-Cyalkyl-halogen, €, -Cealoxy, Cs-Cracycloalleyl, Go-Cyhetero-

20

kL

cycloallyl, n.nﬁmm._._ﬁughﬁ. E.ﬁ#.ﬁnm&mﬁﬂm:ﬂ_ Cy-Cealkoxyaming, ﬁﬁ_.uﬁﬁm,_”—unhu_wuﬁ_.l
Cralkylaming and benzyleming; or metyl-1H-indolyl. In another emboditreent the
preseat invention provides a compound of formula [ wherein R’ is methyipyrimidinyl,
cthylpyrimidingl, dimethylpyrimidiny, trifuoromethylpyrimidingl, methoxypyrimiding,
methorpethorypyrimidiog, fusropyrimidin, chloropyrimidinyl, bromapyrimiding,
methylsulfanylpyrimidingl, crlopropylpyrimiding, erethytpyrazingl, cyclopropypyr-
azinyl, meshozypyrazingl, chloropyrazinyl, metiplaminopyrazing, dimethylaminopyr-
azinyl, cyclopropylpyraziopl, methylpyridingl, butyipyridiayl, Buorapyridingl, chiara-
pymidingl, bromopyridieyl, odopyriding, triflucromethyipyridimyl, (trifloorormethyt)-
methylpyriding, cpdepropyiprridingl, methoxypyriding, methoxpetharypyrazingl,
methylamingpyridinyl, ethylaminopyriding, dimethylaminopyridiayl, pyrrolidiytpyri-
dinyl, morpheitinylpyriding, thivmorphelioylpyridingl, {methoxycthyljmethplzming-
pyriding), methnryethylsminopyridiay, benzlaminopyridingl or mettyt-1H-indolyl n
afl the ahove mmbodiments $, &F and R* independently are a5 defined above or herein-
after.

Tn one embodiment the present invention provides & cempaund of formula T wherein R'is
hydrogen, GO or CH,. In ancther embediment the preseat invention provides 3 oOm-
pound of formula | wherein R is hiydrogen. In all the shave embodiments RS R and B
independenty are af defined above or hercinafier.

In one smbodiment the present invention provides & compound of formula I wherein

AN
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B s methyl

BY s C-Gealkpl ot Ca-CrzopeInaliogds

R’ is aryl ot heteroaryl, whecein the aryl ar heteroaryl is nasubstituted ot substituted by
one, twa or three substizents selected from halogen, Cy-Caallerl, 5-Gi-Cealleyl, G-
Cealkyl-halogen, Cy-Calkoxy, halogen-C,-Cealkoxy, Cy-Cracycloalkyl, Cz-
¢y heterooyclaalk, G, -Cealkylaming, di-C,-Cealkylamine, C-Cealkoxyamine, {Gy-
Coalkoer i -Calkylaming, CaCraeycloalldamine, benzylaming emd cyatlo; and

R is hydrogen, ©{OVH or CHLE® wherein B is hydrogen, OH, Ci-Coalleyl o1 Gy
Cuacycoalkyt.

10 In another gmbodiment the prasent invention pravides a compound of fortula ] wherein

B! is methyls

R* is methyl. isapropyl or cpcloprapyh

R is aryl ot heteroasyl, wherein the aryl or heteroaryl is unsabstituted og subgtituted by
ome, twa or throe substiments selected from halogen, £ -Crelll, 5-Cy-Cealkyd, C-
Cealkyl-halogen, C1-Csalkoxy, halogen-Ci-Cealkoxy, Ca- Cupcycloalid, Cs-
Cyheterocyeloalipl, Ci-Caalkylamina, di-Cr-Cralkylamine, €, -Cealkoxyaming, T
Calkoxy)C: Lealkplaming, Cs-Crzeydoalkylaming, benrplamine and cpans, and

R ishydrogen, C{OYH or CHiR® whersin R is hydrogen, OH, Ci-Cealkyl or Gpr
Cycydoalkyl

20 Tn #ll ancther embodiment the present invention provides a compound of formula T

wherein

B s methyls

R is methyl, isopropyl or eycloprapyl;

B isaryl or hcteroeryl, wherein the aryl or heteroary] is mosubstituted or substinted by
one, twe of three substinuents selected from halogen, Gy-Cealkyl, 8-C;-Coalkyl, Ci-
Cyalkyt-halogen, C)-Cealkexy, halogen-C;-Coalkexy, Co-Crepeloaligl, G
Cpheteracydoalkyl, C-Coalkylamine, di-Cp-Ceallphaming, C;-Coalkaryaming, (-
Caallorry Y01 Cealkptaming, Cs-Cizeydoalkylamin, benzylamine and cyano; and

B is hpdrogmn, CIOVH or meshyl

1 In still apother embadiment the present imvention provides a opmponmid of formale I

kL

wherein

R is methyh

R is methyl, sopropyl or crclopropyl;

% is2ryl or heteroaryl, whersin the ard or hetoroaryl s unsubstituted or substituted by

one, twip or thres substituents selected from halogen, Cr-Coalleyd, 5-Ci-Coallfl, G-

PCLEFINHAMIL TS
o

Caallol-halogen, 1-Cealkary, halogen-Cy -Cralleoxy, Cy-Cppepcloalicd, Cr

€1 heteracydealkyl, Cr-Ceallylaming, di-Cr-Cealkylamino, - Coalkonyaming, (C,-

Cealloay - Ceallodaming, Ca-Crzepeloaliplaming, benrplanting and cyana; and
R* is hydrogen.

s Instill apcther ensbodiment the present invention provides = componad of formola I

whersin

R and B¥ are methyl;

B® isarfl or heteroaryl, wherein the aryl or heteroaryl is unsubstituted or substimured by
e, two or thres substituents selectsd from halogen, € Cgalloyl, S-Ca-Coalleyl, G-
Coalkl-halogen, G- Coalkoney, halogen-Cy-Cealkaozy, Cy-Croeycloalll, Gr
Cuheterocycdoali, G -Coallodamina, Ai-Cy-Cealkyplamina, Cp-Tgalkowyamming, (C-
Cealbroxy)C: - Coatlylamina, Cr-Cygeycloaliplaming, benzylamine and cyane; and

E* ishydmogen.

In sl another embodiment the present invention provides a compound of foreula [

5 wheren

R and R? are methyl;

B’ isumsubstituted ary) or acyl substitnted by one, two or three pubstituents selected from
halagen, C-Caallip, $-Cy-Caalkyl, C1-Cralkyl-halogen, € -Cealkery, halogen-Cy-
Cyallery, Cy-Cizeyeivaliod, C-Cuheterocycaalil, C1-Coalkylamino, -Gy -Cealloyl-
amino, C-Caalkoxpaming, (C,-Cralkony)Cy-Cealkylamino, Cy-Cizcycloalkylaning,
benzplaming and eyano; and

R' is hydrogen,

In still another embodiment the present invmmtion provides a componnd of formula I

whetsin

E! and B are methgl:

R* s phenyl or pheoyl substituted by one, twa or three sabstiments selected from
halogen, Cr-Ceall, 8§+Cy-Cealkyh, C-Cyalkyl-halogen, Cr-Cealkoxy, halogen-Cy-
Cealksxy, Ca-Cuzeyeloaliof, CrCsheteracydoalieh, Cr-Cealkylamio, di-Cr-Cyalkyl-
aming, C;-Cealkoxyamins, {Cr-Caalkoxy)Cr-Crallylaming, Cr- Cpzeydoalkylamne,
benzylamine and cyanes and

R* is hydrogen.

Tn still another cmbodiment the present invention provides a compornd of Grmula [

wheteln

R! and K are methyl;

s
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16 December 2004 (15, 12.2004) PCT WO 2004108701 Al
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Imidazole derjvat

The present invention relates bo imidazole derivatives of the genent farmula

wherein

B! ignifies halogem or cypane;

B sgnifies lower alkyl;

R*  significs axryl ot heteroaryl, which are opticoally substitated by ooe, twe or

three suhstitwents, selected from the group consisting of halogen, Jower alkyl, cycloalkyl,
Tower alkyl-halogen, cyang, lower alkoxy, NR'R" or by

1-morpholing, or by _

1-pyreolidingl, optionally substituted by (CHyj 1R, or by

piperidinyl, optionally substituted by (CHy)r CR, or by

L1-dicxro-thiomarphatingd oz by

piperazinyl, optionally substitrtzd by lower alks] or (CH by -cycloatiod;

Ris hydrogen, Tower allyl or {CHz)o,~cycloalky;

%', " are independently from each olher hydrogen, lower alkyl, (CHay, -cycoallod ot
(CHa)OR;

nislor;

B' s hydroges, C(OTH, CHR® wherein R is hydrogen, OH, Cr-Cealkgl, G- Crr-
cycloalkyl,

a5 well a5 to phermacettically acceptable salls thereof,

It has now sarprisingly been found that the componnds of general Farmula T are
metabotrppic glutamete raceptor antagonists. Compounds of formula I are distinguished
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by having valuable thevapentic properties. They canbe used in the treatment or
prevention of mCxluBtS receptor mediated disorders.

I the central nervaus spstem {CN5) the transmission of stimuli takes place by the
inferaction of a meurottinsmitter, which is semt out by a neuron, with 2 neuroreceptor.

Glutamate is the major excitabory neurgtranseaitter in the brain and plays 8 unique
_rale in a varicty of central nervous system (CHS) functions. The glutamate-dependent
shimulus receptors are divided inta tweo main groups. The fivst main grouy, namey the
ionotropic receptoss, foems ligand-controlled ion channeds, The metabotropic glotamate
receptors (mGluR) brung to the second ain growp and, furthezmore, belong to the
femily of G-pruteit coupled receptors.

At present, eight different merabers of thete mGIuE are known and of these some
even have sab-types. According to their seqrence hamology, signal tranzduction
mrechanisms and agonist sdectivity, these sight receptors can be sub-divided into theee
sub-groups:

mizluR1 and mGiuRs belong to group I, G2 and mEul3 belong to group I
and mGluR4, mGiuRs, mGIuRT and mGiufS beong to group I

Ligands of metabotropic ghutamate receptors belonging to the first proup can be
used for the treatment or provention of acuke and/or chronic nearclogice] disprders such
as prychosis, epileper. schizophrenia, Alzheimer's disease, cognitive disorders and
memory Seficts, as well st chronic and acute pain.

Cther treatable indications in this connection are restricted brain function caused
by bypass apetations or transplants, poor blood supply to the bmin, spinal cord injuries,
head infioi=s, hypemia caused by pregnancy, cardiac arrest and hypoglycasmia. Further
treatable indications are inchemia, Huntington's dhores, amynstrophic latera] aclerosis
{ALS}, dementia cansed by AIDS, cye infuries, retinopathy, idiopathic parkinsonism 67
parkinsonism camsed by medicaments a3 well as conditions which lead to glutamate-
deficianey functions, mch as £ g muscle spasms, convelsions, migraine, ofinary
incontnence, nicating addiction, opiats addiction, anxiety, vomiting, dyskinesia and
depressions,

Disorders medgisted full orin part by mGIoRS are for eample aoate, raumatic and

chronic degenerative processes of the navous systeny, such as Altheimer's diseass, senile
dementia, Parkinson’s disease, Huntington's chorea, umyetrophic lateral scleposis and

]
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multiple selerosis, prychiatric diseasss such as schizophrenia and andety, depression,
petin and drug dependency (Expert Opin, Ther, Patents (2002), 12, (12]).

Sective mGluRS antagrnists ave sspecially useful for the treatment of anxiety and
puin.
The invention relates to compounds of formula T and their pharmaceutically

acceptable salts, to the above-mentioned compounds 45 pharmacentically active
substances and their prodoction

The lavention also relates bo a process for preparing a eompound according o
general formula I fxllowing the geperal procedures 25 owtlined above for compounds of
fiarmnla I,

Morsover the fmvention reates alsa to medicaments containing cne oF meom:
compuunds of the present invention and pharmacentically asceptable excipients fiar the
trestment and prevention of mGIuRS receptar mediated disorders, such as acite andfor
chronic neerological disorders, in pantiailar andety and chronic or acnte pain.

The invention also ralates 1o the nse of 2 compound in ancordance with the present
favention s well as its pharmaceutically zoceptable salt for the manufactore of
medicamenis far the treatment and prevention of mGluRS receptor mediated disorders
as outlined above,

The follpwing definitions of general termms used in the present descriphion apply
irrespective of whether the terms in question appear alope ot in combinetion. The term
“orwer allgl” ased in the present description denotes straight-chiain o brasched
saturated hydrocarbon residues with 1 to 6 carbon atems, prefcably with 1 to 4 carbon
atomms, such as methyl, ethyl, n-prop, -propyl, o-butyl, t-butyd and the like,

The term *lower alkoxy” denotes 2 Tower allyl residue in the semse of the foregoing
definition bound via an oxygen atom. Bramptes of “lower alkoxy™ residoes indude
methoxy, ¢thoxy, isopropoxy and the like,

The term "halogen™ denotes Buorine, chlorine, bromine and todine.

*4r7l* represents an axomatic carbocpelic group consisting of one individnal ring,
o1 one or mere fased rings in which at least ane ring is aromatic in neture. Preferred ard
group is phenyl,

6%
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The tetn "hetergaryl™ refers to an arpmatic 5- ar §-membered ring containing ong
or more hetergatoms selected from nitcogen, oxygen or sulphur, Preferred aze those
heteroarsl groups selacted from pitrogen. Examples of such heteroary] groups are
pyidiol, pyrasnyl, pyrimidinyl or pyridazinyl

‘The term "eycoalkyl denotes 3 saturated carbocyeic group, containing 5 —12
carbon atoms, preferably 3-6 carbon atoms,

The term "pharmaceutically acceptable salt” vefers to any salt derived from an
inorganic ar organic acid or base.

Encompassed in formula I are also the compovnds of geeral formula TA-

R d
e

whersin
B! sgnifies halogen;
B®  signifies lower allkyls

B signifies aryl or heteroaryl, which are optionally substituted by cue, two or
thres substituents, selected from the gronp consisting of halogen, lower alky,
Lowrer
alkyl-balogen, cyano, MRR" or by 1-merpholiny, ar by
1-pyrrabiding, optionally substituted by {CH: o OF, or by
piperidinyl, optionally substitated by {CHp)a OR, or by
1,1-dinwo-thiomorphaling or by
piperazinyl, optionally substituted by lower alkyl or {CHzlo -cyloalkyh;
R is hipdrogen, lower alleyl or (CH Jo -cydaalbyl;
R, B" are independently from cach other hydrogen, fower allgd, (CHady -
cyclpallal or (CHy b OF;
mislord .
a5 well 25 to pharmaceutically accaptable salts therent.
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Preferred compounds of farmuta [ and I are these, in which Rlischloroor -
Rearo.

Espedially preferred are those cormpounds from this group, in whichR' is
unsubstituted or substituted heteroarpl, wherein the substination is sclected from flucro,
CF and lower ko, for example the following compeunds:

2-[4-[2-chloro-pyridin—4-ylethynyl}-2-methyl-irnidazal-t -} -4 mriffuoromethyl-
pyrimidine, .
3-[4-(2-chloro-pyridin—lethynyd)-2-methyl-imidazol-1-¥l] -pyrazine,
2-{4-{2-chigro-pyridin-4-Flethynyl)-2-methyl-imidazol-1-y1]-S-trifucromethyl-
3-[4-{2-chlsro-pyridin-4 ylethynyl)-2-methyl- imidazol-1-y1] -5-fuoro-pyridine,
4 [d= [2chioro-pymidin -4-ylethymyl)-2-methyl-imidazolyl- -] -2-trifluoromethy-
2-[4-{2-Chlero-pyridin-4-ylethynyl)-2-methyl-imidazabl- 1-w]-6-oetbyi-4+
trifluorometbyl-pyriding or
3-[4-¢2-Chloro-pyridin-d-ylethynyl}-2-methyl - imidazoty-1-71] -5-methyl-pyridine.

Bspecially prefirred are further those corapounds of this group, wherein R is arjl,
substituted by one or more halppen, for example the fallowing componmids:

2-Chloto-d-[1-{4-fluore-phenyl}-2-methyl-1H-fmidazol4-ylethynyl]-pyridine,
2-Flngre—- [ 1-{4-Auore-phenyl)-2-methyl -1 H-imidazol4ylethynyl] -prridine,
2-Chloro—4-{1-{33-difuer o-phenyl)-2-methyl- 1H-imidazol-4-plethynyl]- pyridine,
3-Chloro-d-[1-{3,5-diflwors-phenyl}-2, 5-dimethyl- |H-imidazol-4-ylethynyl] -pyridine,
oF '
2-Chlare-4-[1-{4-flugro-phenyl}-2,5-dimethyl-1H-imidazol-4-plethynyl] -pyridice.

The compounds of formula I o 1A of the iovention may be prepared socording toa

proCess
which comprisss reacting

{a} a compound of orpule IT
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wherein B, R and B! have the meanings a5 defined shove,
with a componnd of fermuta T

Rz

wherein ¥ has the meanings a5 defined above and 2 is halogen or B{OH)y: or
{5} a compound of formuols IV

m“ﬂﬁ\

R

wherein R?, B* and R* have the meanings a5 defined above,
with a compound of formula ¥
w._

N
_

X
whevein B has the meinings as defined dbove and X is halogen; or
{c] a compound of formuls VI

RE M, -hel
ped
g '
wherein R% R* and R* have the meanings &3 defined dbove and hal is halogen,
with a coapound of frmela V11

o

N
2

_
o
k)

wherein B! has the meaning as defined above and Y is irimethylsilyl or hydrogen.

{10

{1}

VI

{VII)

el
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The reaction % described in {2) may be carried out in accordance with standard
procedures, e by arplation of a compornd of foentals [T wiing an aromatic berondic acid
and 3 coppes Gatalyst in @ sotvent like didloromethane or tetrahydrofirane [see e.g.
GCalmann etal, Qrg. Lett, 2:1233 (2000]] o by heating 2 compennd of farmula 1T and a
compound af fornrula T whersin 7 is halogen with a base like potassiven carbonate or
cesiurn carhanate in a sobvent 1fke dimethyl formamide, or Pd catalyzed according to
Buchwald conditions {see &.¢. Bxample & Buchwald et al,, Teizahedron Lett 402657
(1995)}, The reaction as desaribed in (b} may be carried out by a Sonagashita coupling of
2 compound of formula IV and a compaund of Fortaula ¥ in the presence of, £ g, Cul,
{PhyP}PCh, BN ip 2 solvent ke tetrahiydrofiran or dimethyifrmanide [Sonogushina
et al., Syntheds 777 (19771, In one embodiment the meaning X in compounds of
forcols W is bromine or iodine, The reaction s deseribed in (£} above may, eg- he
carried gut fn the presence of Cul, (PhPhPACT, Eta, a-BusF in « solvent like
tetrahydrofioan ar dimethylformamade.

The salt forms are made by standared procedures Imown to the skilled artisan.

‘The componnds of foreaulze T, [V, VT und ¥l are novel and alse an embodizent of the
present invention

The compeounds of formulae I and V art eomaercially availsble of their preparation is
lmown to the siilled artizan

The campounds of formula I may be prepared by reacting a compound of forrpula YO

RE \z hal
pag
R

wherein B? and B hiave the above meanings and bal is halogen,
with 2 compoumd of forrla VIT as sbove,

(VIID)

The compaunds uf forrmula VI may be prepared a5 descibed ez, in Cliff and Pme
[Synthesis 631-632 (1554)].

The compunds of formula IV may be prepared by reacting e compound of formula IX
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wherein B2, B and B have the meanings ag defined above,

with dimethyl (3-diazo-2-cxopropyiphosphonate a5 desceibed in Ohira {Synth.Cornm.
19:551-564 (1989]].

Compounds of formula Y1 may be prepared by reacting 2 componnd of formla Y as
shave with 2 compound of Formula X

R*-Z - (X)
wherein B has the meanings as defined above and Z is halogen or B{OH):,

The reaction may taks place by arplation of a compound of frmula VI either by using
an aromatic boronic add {compound of formula X} and 2 copper aatalyst in a solwent
ke dichlaremethane or tetrabydrofivane wader an oxygen atmosphere [sec cp
Colmann et al, Org Latt. 2:1233 (2000)] or by heatiag with R'-Z when Z is halogen with
a base like potassinm carbonate or cesium carbonate in a solvent K
dimethpiformamide, or Pd catalyzed acccrding to Buchwald conditions [see e g Brample
&: Buchwald et al, Tetrahadron Latt, 42657 {1999}1.

Compounds of formula VIE may be preparsd by reacting 3 compound of formala ¥ as
above with a compound of formula X1

7 om

"The reaction may take place by = Sonegashita coupling in the presence of e, COul,
{PhaP)PdCla, BtsN in a salvent like tewahydrofuran o dimethylfrmemide [Sonogashira
et s, Synthesis 777 (1977)).

Compaunds of formula IX may be prepared by oxidizing a compound of formula X1

" AL
ﬂ{’ J H
M
R [y

according to methads known to the skilled artisan.
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Compounds of formula X1 may be prepared by deprotecting a compound of forpaula
pan

H‘ .
r M Toven, (T
XL e

accerding to methods kmows to the skilled artisan,

Compounds of WaMmyh: prepared by alkplating a compound of foromala KTV

T ()
" HeM 5O,
Hﬂf! O T,
&R
with an alkylating agent of fommmla T¥Wa
*-hal (XVa)

according to methods known ta the skilled artisan,
Statting contpounds of farmula XVa are commerdally available.

Compounds of formula XTIV may be prepared by treating a compound of formula XV

M
H-.,,{: I\ aH o)
R

with tert.-buts] dimethyl sy} chloride according to methods knowa to the silled artisen.

Compounds of formula KV may be prepared by treating 2 compaund of formwla X1
o]
H‘"‘ﬂ:NJ; 0 ¥AYN
Y R
with  reducing agent according to methods known to the skilled artisan.

Compounds of formula X1 may be prepared by hydrolysing a compound of formula
XvIl



