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SUPERINTENDENTE DE INDUSTRIA Y COMERCIO -
DIVISION DE NUEVAS CREACIONES
E. S. D.
Re: P1l.-ASTRAZENECA AB.- Solici Patente de Invenci
para “NUEVOS COMPUESTOS”.-Clase _A61,-Expediente
num =091 -

1. Me refiero a mi solicitud arriba nombrada de 30 de Noviembre de
2000.

2. Anexos me permito presentar a usted:

(1) Copias autenticas (2) de las primeras solicitudes de patente
presentadas para el invento arriba nombrado respecto de
la cual reclamo prioridad, a saber:

. : (a) Copia legalizada, debidamente certificada de Ia
solicitud de patente presentada para el invento arriba
nombrado respecto de-la cual reclamo prioridad, a
saber la solicitud sueca nimero 9904422-4 de 3 de
Diciembre de 1999 debidamente legalizada hasta por
el Ministerio de Relaciones Exteriores de Colombia bajo
r-_jl numero 570396 de 22 de Noviembre de 2000, junto
con su Traduccién Oficlal correspondiente a las
legalizaciones y reivindicaclones también debldamente
legalizada hasta por el Ministerio de Relaciones
Exteriores de Colombia bajo el nimero 483135 de 30
de Noviembre de 2000;

(b) Copla legalizada, debidamente certificada de Ila
solicitud de patente presentada para el invento arriba
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nombrado respecto de la cual reclamo prioridad, a
saber la solicitud sueca nimero 9904418-2 de 3 de
Diciembre de 2000 debidamente legalizada hasta por
el Ministerio de Relaciones Exteriores de Colombia
bajo el nimero 570397 de 22 de Novilembre de 2000,
junto con su Traduccién Oficial correspondiente a las
legalizaciones Y relvindicaciones también
debidamente legallzada hasta por el Ministerio de
Relaciones Exteriores de Colombla bajo el nimero
483136 de 30 de Noviembre de 2000; y

(2) Copia debldamente autenticada por el Notarlo Sexto del
Circulo de Bogotd, de los documentos que acreditan la
calidad de Traductor Oficial del sefier Gabriel Rueda Chadid,
quien elabord la traduccion de las legalizaciones vy
relvindicaciones de las sollcitudes suecas nimero 9904422-
4 y 9904418-2 de 3 de Diclembre de 1999.

3. Ruego a usted tomar atenta nota de lo anterlor y proceder de
conformidad.

Seflor Superintendente,
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LEGALITZACIONES DE MINSTERIO DE
RELACIONES EXTERIORES. )

HACE CONSITAR

1 Que el seﬂ'or Gabriel Rueda, se encuentra debidamente ' Co
= registrado ante este Ministerio, como traductor e
intérprete oficial para los idiomas INGLES —ESPAROL,
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EL SECRETARIO GENERAL DEL MINISTERIODE 3, romcoragoncee cou

JUSTICIA Y DEL DERECHO

CERTIFICA:

Que por Resolucién 5996 del 29 de noviembre de 1982, le fue expedida
licencia para ejercer funciones de Traductor e Intérprete Oficial en los
idiomas INGLES-ESPANOL, ESPANOL-INGLES 2 GABRIEL RUEDA /-
CHADID, identificado con la cédula de ciudadania WNo. 17.124.14
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Astra Zeneca AB 1781-1CO

REF: LLC-123-2000. La vpresente es Traduccién Oficial de un

documento presentado originalmente en inglés. Esta

traduccién es elaborada por Gabriel Rueda Chadid
(Traductor Oficlal).

PRV
Patent-0CH Reglstreringsverket

CERTIFICACION

Se certifica que anexo se encuentra flel copla de los
documentos tal y como fueron radicados originalmente ante la

Oficina de Reglstros y Patentes en relacién con la siguiente

solicitud de patente.
La sBolicitud me presenté originalmente en ingléa.

(71) Solicitante: AstraZeneca AB, SUdertilje SE
(21) NGmero de Solicitud de Patente. 88044224
(88) Fecha de presentacién: 1999-12-03

Estocolmo, 2000-10-30

Por y en representacién de la O0Qficina de Reglstros y

patentes.
Therese Friberger (Hay firma vy sello)
Derechos: 170

1 GAERIEL RUTEDA %
TRADUCTOR OFiCIAL

RESOLUCION 5996 DE NOV. -0
MINISTERIO DE JUSTICIA
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La suscrita Anne-Marie Bonde. Notarlio PiGblico de la Cludad de

Estocolmo, Suecla. certifice gue THERESE FRIBERGER autorizado

para firmar en nombre de la PRV, REGISTRO NACIONAL DE LA

PROPIEDAD INDUSTRIAL DE SUECIA ha otorgado y firmado el

documento que antecede.

Derechos: 250 Coronas
Estocolmo, 2000-10-28
Hay firma v Salla

CONSULADO DE COLOMBIA EN ESTOCOLMO, SUECIA

Fecha: 2000-10-30 No. 003618
Previa la confrontacién correspondlente DA FE de que la firma
que aparece en este documento es simllar a la REGISTRADA aqui

por Anne-marie Bonde. Notario Pablico de la Ciudad de
Estocolmo, Suecia.

Firmoado v Sallado por
MARIA SMITH RUEDA
Encargada de las Funclones Consulares

e
L mmmy

MINISTERIO DE RELACIONES EXTERIORES ::

No. 570396

Fecha: Naoviembre 22, 2000.

MARTA ESMITH RUEDA, cuya firma aparece en el .documento
desempefia las funciones indicadas.

Jefe de Legalizaciones, Santafé de Bogotd D.C.
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Solicitante:

Titulo:

Referencia:

Inventoresn:

PRVE8-12-03 ASTRA

Astra Aktiebolag
S-151 85 Sldertéilje
Sulza

NUEVAS COMPOSICIONES

H 1761-1

Lanna L1
Eva-lotte Lindstedt Alstermark
Jonas Fligerhag

QABRIEL RUEDA D
TRADUCTOR ORICIAL
RESOLUCION 5996 DE NOV. 39-82
MINISTERIO DR JUSTICIA



REIVINDICACIONES . PRV 99-12-03

1. Una composicién de la formula general (I)

[CH,,,- CH, -0 .
D [
Dll

D

v BuB lsémeros estéreo vy 6ptico vy racemates como tamblén sus
sales, precursoree de droga. solvatos y formae cristalinas
farmacéuticamente aceptables, donde la formula A se ubica en

la posiclén orto, meta o para y representa

Al ' 4
R2 R
)Q}/ICH*BH o )\Y [ ’EH . donde
H4 . " ) Rz

R es clano. cuando X es 0, y cuando X ea 1 entonces R es;

~-BR®= o SCOR®, donde B es 0, S, S50 o 502, donde R=
representa hidrégeno, alquilo, arile o alquilarilo y donde el
grupo alguilo, arilo o alquilarilo se sustituye opclonalmente
durante una ¢ mas veces rpor Rb, ‘donde R® repfesenta el
algquilo, arilo, algullarilo, ciano, -NR®Re, =0, hal6geno, -
OH, -SH, -Oalquilo, ~Oarilo, -Oalguilarilo, -CORe, -ER4, -
SOR4, o -S0zR4, donde Re representa hidrégeno, alauilo, arilo

o alquilarilo y R4 representa alquilo, arilo o alquilarilo;

4 74
GABRIEL RUEDA ?g{n
TRADUCTOR OPICIAL

RESOLUCION 5096 DE NOV. 29-83
MINISTERIO DE JUSTICIA

109



-BBiRa, donde B es O cuando B ea S, SO o S0z o Bl es S,
SO o0 S0z cuando Bes 0, y donde B y R= corresponden a las

definiciones dadas anteriormente;

R2 representa alquilo, halégeno, arilo, alguilarilo,
algquenilo, alquinilo, nitro o cilano y donde el grupo alquilo,
arilo. alguenilo, alguilarilo y alquinilo se sustituye
opcionalmente por R, donde RP corresponde a la definicién

dada anteriormente:;

-BR* donde B y Re corresponden a 1la definici6n dada
anteriormente:
-502NRaRf, donde RT representa hidrégeno, alquilo, aecilo,
arilo o algquilarilo y Re corresponde a la definicién dada
anteriormente:
—S0=z0Ra, donde Ra corresponde a 1la definicién dada
anteriormente;
-0CNRfRa, donde Rf y Re corresponden a la definicién dada
anteriormente;
-NReCOOR4, donde Re y R4 corresponden a la definicién dada
anteriormente;
-NReCOR®, donde Re y R4 corresponden a la definicién dada
anteriormente;
-CONRaRe, donde R y Ra corresponde a la definicién dada
anteriormente;
-NRoS802Rd, donde R® y R4 corresponden a la definicién dada
anteriormente;
~-NReCONR=R=, donde R* y Re corresponden a la definicién dada
anteriormente y R® representa el hidr6geno, alquilo, arilo o

alquilarilo;

A
5 GABRIEL RUEDANCHADID
TRADUCTOR OFICIAL

RESOLUCION 5996 DE NOV. 29-83

MINISTERIO DE JUSTICLA
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R, R® y Rt son 1iguales o distintos y cada wuno
representa el hildrégeno, alquilo, arilo, alquenilo,
alquinilo, clano. hal6geno o alquilarilo donde el grupo
alguilo, arllo, algqueniloc o alquinilo se sustituye

opcionalmente por RP;

n es un entero de 1 a 68:

X es un entero 0 o 1;

D mse ubica en la posicidn orto, meta o para y representa
algquilo, acilo, earilo, algquilarilo, halégenoc, -CN y NO=z,
donde el grupo algquilo, arilo o alquilarilo se sustituye

opclonalmente por Rv:

-NR°COOR=, donde R y R* corresponden a la definicién dada
anteriormente;

-NReCORe, donde R®= y Ra corresponden a 1la definicién dada
anteriormente;

-NReRa, donde R® y Ra corresponden a la definicién dada
anteriormente;

-NR2SO2R4, donde Re y RY corresponden a la definici6n dada
anteriormente;

-NReCONR®=R2, donde R=, R®e y R* corresponden a la definicién
dada anteriormente;

-NR2CSNRaR®, donde Re, Re y R corresponden a la definicién
dada anteriormente;

-ORa, donde Ra corresponde a la definicién dada
anteriormente;

-0S02z2R=, donde R4 corresponde a la definicién dada

Ct L

a8 2D
GABRIEL PIIEDR G *

TRADUCTOR FICIAL

v.
ESOLUCION 3996 DE NO
A MINISTERIO DB JUSTICIA

anteriormente;
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-502R4. donde R4 corresponde a la definiclidn dada
anteriormente;
-S0R4, donde R2 corresponde a la definicién dada
anteriormente;
-SRe, donde Re corresponde a la definicién dada
anteriormente;
-502NR®*Rf, donde Rf y R= corresponden a la definicién dada
anteriormente;
-5020R4. donde R2 corresponde a la definicién dada
anteriormente;
-CONReRa, donde R® y R= corresponden a la definicién dada
anteriormente;
-OCONRfRe, donde RT y R corresponden a la definiclén dada

anterlormente;

D* 8e ubleca en la posicién orto., meta o para y representa
hidr6geno, alquilo, acilo, arilo, alquilarilo, halégeno, -CN,
—N02 L]

~NRfR® donde Rf y RP corresponden a la definicién dada
anteriormente;

-ORf donde Rf corresponde a la definicién dada anteriormente;
-0S0zR4 donde R4 corresponde a la definicién dada

anteriormente;

D" me ubica en la posicién orto, meta o para ¥y representa
hidr6geno, alquilo, acilo, arilo, algquilarilo, halégeno, -CN,
—NOZs

-NRTR*®» donde Rf y Rb corresponden a la definicién dada

anteriormente;

NZ



~-0ORT donde R¥ corresponde a la definicién dada anterlormente;
~-0502zR4 donde Rd corresponde a 1la definiecién dada
anteriormente;

2. Una composicién de la _formula I eeglin se describild
en la reivindicacién 1 donde A se ubica en la posiciédn meta o

para y representa

Rt

A

R4

donde R es
—BRI. :
~8COR=;
~-050=zR=;

R, R® y R4 son iguales o distintas y cade una
repreasenta hidrégeno, alquilo, arilo, alquenilé, alquinile o
clano, donde el grupo alquilo, arilo, alauenilo o alquinilo

es sustituldo opcionalmente por RP;

R2 representa alquilo, arilo, alquenilo, ciano o algquinilo ¥y
donde el grupo alquilo, arilo, algquenilo y alaquinilo se

sustituye opclonalmente por RP;

_BRG H
~802Ra ;
-0CONRTRa;

—NReCOOR4; w
GABRIEL RUEDA ADID

~NReCOR=; TRADUCTOR OFICIAL

RESOLUCION 3996 DE NOV. 29-83

MINISTERIO DE JUSTICIA
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~CONRaRo; ,[\4
n es un entero de 1 a 2.

D se ubica en 1la posicién orto, meta o para y representa
alguilo, acilo, arilo, alguilarilo, halégeno, -CN, -NO=z,

donde el grupo alguilo se sustituye opcionalmente por RP;

-0Ra;
-0S0zR4;
—0CONRaR<;
-NReCOOR=;
—NRoCOR=;
—-502R4;
~SRe;
-CONRaRe;
—~NRoR4;

D° se ubica en la posicién orto, meta o para y representa
hidr6geno, alquilo, algqulilarilo, halégeno, -CN, o -NO=z;
-0Rh, donde Rh es hidrégeno o algquilo;

D" se wublca en 1la posicién orto, meta o para y representa
hidrégeno, alquilo, alguilarilo, halégeno, -CN, o -NO=z;
-0RE;

donde Ra, Ro, Re, R4, R® y Rs corresponden a la definicién

dada en la reivindicacién 1.

uu
GABRIEL RUEDA ﬁ
9 TRADUCTOR OFICIAL

Nov. 29-82
RESOLUCION 3996 DE
MINISTERIO DE J USTICIA



8. Una composiclén de la formula I segin se describié

en la reivindicaciédn 2 donde

A Be ubica en la posicién meta o para;
R es -ORs, -5Ra, -SCORe= o -080zR> donde R= es hidrégeno.

algquilo o algquilarilo:;

R2 es ciano,
-ORa donde R= corresponde a 1la definicién dada
anteriormente;
-NReCOR®= donde R®* corresponde a 1la definicién dada
anteriormente:;
—~CONReR= donde R®* corresponde a la definlcidén dada

anteriormente;

R, R3 y R4 g selecclonan independientemente a partir de
hidrégeno o alquilo (preferiblemente tanto R1, R® y R4 son
hidrégeno);

D se ubica en la posicién orto, meta o para (preferiblemente
D B8e ubica en 1la posicién para) y representa el algquilo

sustituido opclonalmente por RP o clano;

-OR=, donde Rea corresponde a la definicién dada
anteriormente;
-NReCOR®, donde Re corresponde a 1la definicién dada
anteriormente;
—CONHReRe, donde R® correeponde a la definicién dada
anteriormente;

-NReCOORa2, donde Re corresponde a la definicién dada

0
‘ ;«fz"/
GABRIEL RUEDAQCKAOID

TRADUCTOR OFICIAL

RESOLUCION 5996 DE NOV. 29-82

MINISTERIO DB JUSTICIA

s



anteriormente;

-080zRa, donde Re corresponde a 1la definicién dada
anteriormente;

~-502R<;

-NReCOORa; donde R* corresponde a 1la definicién dada

anteriormente;

D° es hidrégeno.
D" es hidrégeno:
donde Re y R4 corresponden a la definicién dada en la

reivindicacién 1.

4. Una composliclién de la formula I, segin se describléd

en la reivindicacién 3, donde

A ee ublica en la posicién para;

R es -0OH, -Oalquilo o -Oalgquilarilo;
-SCOR=;
~0S0=zR4;

R1 es hidr6geno;

R2 es-Oalquilo, preferiblemente -Oalquilo de cadena corta;

-~Ciano;

R3 es hidrégeno;

R4 es hidrégeno;

n e8 el entero 1;

D se ubica en la poeicién para, vy representa -NRRCOOR4, donde
R» representa hidrégeno o alguilo,

-OCONRaRe; v

QABRIEL RUEDA QFADID
1 TRADUCTOR OFICIAL

RESOLUCION 5996 DE Nov. 29-82

JSINIST R™D DE JUSTICIA



-0ORa :

-algquilo;

donde R* ge define en la reivindicacién 2 y donde Re y R4

corresponden a la definlcién dada en la reivindicacién 1.

5. Una composicldn de la formula I, segiin se describe

en la reivindicacién 4, donde

R es
~-OR=;

R2 es
-alguilo;

-0Oalquilo;

D es

donde R= pe define en 1la reivindicacién 2 y donde R2 se

define en la reivindicacién 1.

8. Una compoeicién de la formula I segin se indicé en
una de las reivindicaciones 1 a 5 para utilizarse como
medicamento.

A
A
12 GABRIEL RUEDA
TRADUCTOR OFICIAL

RESOLUCTON A098 DE NOV. 19-42
MINISTERIO DE JUSTICIA
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7. Una formulacién farmacéutica qu'e comprende una
composicidin de la formula I, seglin se define en una de las
relvindicaciones de 1 a 5 y un adyuvante, diluyente o

portador farmacéuticamente aceptable.

8. La utilizacién de una composicién de la formula I,
segin se define en una de las reivindicaciones 1 a 5, para la
preparacién de un medicamento para el tratamiento o
profilaxis de condiciones asociadas con un paclente que

pressnte reduccién de la sensibilidad a la insulina.

La anterior es Traduccién Oficial de un documento presentado
originalmente en inglés. Esta traduccién fue realizada por
GABRIEL RUEDA CHADID (Traductor Oficlial). Resolucién 5896 del
Minjusticia. por lo cual estempo mi Sello y Firmo.

Bogotd D.C., Noviembre 28, 2000.
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Eicld of inveat

The present invention relates to cestain phenalkyloxy-phenyl derivatives of formula I and

analogs, to a process for preparing such compounds, having the utility in clinical conditions

associsted with insulin resistance, to methods for their therapeutic use and to pharmaceutical
-I- t v _a m- :

Bach Lof the i .
Insulin resistance, defined as reduced sensitivity to the actions of insulin in the whole body or
individual tissues such as skeletal nmscle, myocardivm, fat and liver prevail in many
individuals with or without disbetes mellitus. The insulin resistance syndrome, IRS, refers to a
closter of manifestations including insulin resistance with accompanying hyperinsulinemia,
possibly type 2 disbetes mellitus, arterial hypertension, central (visceral) obesity,
dyslipidemia observed as deranged lipoprotein levels typically characterised by elevated
VLDL (very low density lipoproteins) and reduced HDL (high density lipoproteins)
concentrations, the presence of small, dense LDL, (Low Density Lipoprotsin) particles and
reducexd fibrinolysis.

Receat epidemiological research has docurnented that individuals with insulin resistance ron a
greatly increased rigk of cardiovascnlar morbidity and mortality, notably suffering from
myocardial infarction and stroke. In non-insulin dependent disbetes mellitus these
stherosclarosis related conditions cause up to 80% of all deaths.

In clinical medicine there is at present only limited awareness of the nead to incresse the
insulin sensitivity in IRS and thus to correct the dyslipidemia which is considered to cause the
accelersted progress of atheroaclerosis.

Furthermore there is at present no pharmacotherapy available to adequaicly comect the
metabolic disorders associated with IRS. To date, the treatment of type 2 diabetes mellitus has
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with the disease. Stimulation of endogenous insulin secretion by means of secretagogues, like
sulphonylureas, and if necessary administration of exogenous insulin are methods frequently
used to normalise blood sugar but that will, if anything, further enhance insulin resistance and
will not correct the other manifestations of IRS noc reduce cardiovascular morbidity and
mortality. In addition such treatment involves a significant risk of hypoglycemia with

iated icati

Other therapeutic strategies have focused on abermations in glucose metabolism or absorption,
including biguanides, such as methformin, or glucosidase inhibitors, such as acarbose.
Although these agents have been efficacious to a degree, their limited clinical effect is
sssociated with side effects.

A novel therapeutic strategy involves the use of insulin scositising sgents, such as the
thiszolidinediones which at least in part mediate their effects via an agonistic action oo
nuclear receptors. Ciglitazone is the prototype in this class. In snimal models of IRS these
hyperinsulinemis, as well as hyperglycaemia in diabetes, by improving insulin sensitivity via
an effect on Lipid transport and handling primarily in adipocytes, leading to enhenced insulin
action in skeletal mpuscie, liver and adipose tissue.

Ciglitazone as well as later described thiszolidinediones in clinical development either have
been discoatinued reportedly due to unacceptable toxicity or show inadeaquate potency.
Thercfore there is a need for new and better compounds with insulin sensitising properties.
Other therapeutic strategies have focused on aberrations in glucose metabolism or absorption,
including biguanides, such as methformin, or glucosidase inhibitors, such as acarbose, -
Although these agents have been efficacious to a degree, their limited clinical effoct is

A novel therapentic strategy involves the use of insalin sensitising agents, such ag the
thiszolidinediones which at least in part mediate their effects via an agonistic action on

N
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compounds seem to correct insulin resistance and the sssociated hypertrigiyceridemia and
hyperinsulinemin, ss well as hyperglycemis in disbetes, by improving insulin seasitivity via
an effect on lipid transport and handling, leading to enhanced insulin action in skeletal
muscle, liver and adipose tissue.

Ciglitarone as well as lster described thisrolidinediones in clinical development either have
been discontinued reportedly due to unacceptable toxicity or show inadequate potency.
Therefore thare is a need for new and better compounds with insulin sensitising properties.
Description of the | .

The invention relates to compounds of the general formula (T)

st

and stereo and optical isomers and racemates thereof as well as pharmaceutically acceptable
salts, pcodrugs, solvates and crystalline forms thereof, in which formula
A is situated in the ortho, mets or para position and represeats

H“ § i
R J\\ ACH, Ix
Ré or R2 " wherein

R is cyano, when X is O, and when X is 1 then R is;
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-BR" or SCOR", whetein B is O, S, SO or SO, (prefecably B is O or S), wherein R®
represents hydrogen, alkyl, aryl or alkylaryl (preferably R" is selected from hydrogen, alkyl
and aryl) and whezein the aikyl, aryl or alkylaryl group is optionally substituted one or more
times by R®, wherein R® represents alkyl, aryl, alkylaryl, cyano, -NR'R", =0, halogea, -OH,
-SH, -Oulkyl, -Oaryl, -Oulkylaryl, -COR", -SR?, -SOR", or -SO,R? (preferably R” is selected
from alkyl, aryl, alkylaryl, cyano, -NE;, =O, halogen and -OH), wherein R” represents
hydrogen, alkyl, aryl or alkylaryl and R" represents alkyl, aryl or alkylaryl;

-BB'R", wherein B' is O when B is S, SO or SO, or B' is S, SO or 8O; when B is O,
and wherein B and R® are as defined above;

R’ represeats alkyl, halogen (prefersbly fluorine), aryl, aikylaryl, alkenyl, alkynyl,
nitro or cyano snd wherein the atkyl, aryl, alkenyl, alkylaryl and alkynyl group is optionally
substituted by R®, wherein R® is as defined above;

-BR" whercin B and R" arc s defined sbove; ~

-SO)NR"R', wherein R represeats hydrogen, alky1, acy), aryl or alkylaryl and R* is

as defined above;

-SO,0R", wherein R® is as defined sbove;

-OCONR'R®, wherein Rf and R® are a3 defined sbove;

-NR°COOR?, wherein R® and R? are as defined sbove;

-NR°COR", wherein R® and R" are as defined above;

-CONRR", wherein R® and R* arc as defined sbove;

-NR°SO,R?, wherein R® and RY are as defined above;

-NR°CONR™RE, wherein R" and R® arc as defined above and R represents

hydrogen, alkyl, aryl, or alkylaryl;
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R", R® and R* are the same or different and each represeats bydrogea, alkyl, aryl,
alkenyl, alkcynyl, cyano, halogen or alkylaryl (preferably R', R® and R* are indepondendy
selected from hydrogen or alkyl, ideally R', R* and R* are hydrogen) wherein the alkyl, aryl,
alkeny! or alkynyl group is optionally substituted by R®;

5
n is an integer from 1 to 6 (preferably n is an integer from 1 to 3, ideally n is 1);
X is an integer 0 or } (preferably X is 1);
10 D is situated in the ortho, meta or para position (prefersbly D is situated in the para

position) and represents alkyl, acyl, aryl, alkylaryl, haiogen, -CN and NO3, wherein the alkyl,
aryl, or alkylaryl group is opticaslly substituted by R® ;
-NR°COOR", wherein R® and R® are as defined above;
-NR°COR", wherein R® and R" are a3 defined sbove;
1S . -NR'R" wherein RS and R® are as defined sbove;
-NR®SO;R?, wherein R® end R are as defined sbove;
NRCONR'R®, wherein R®, R® and R” are as defined ahove;
NR°CSNR'R®, wherein R®, R® and R” are as defined above;
-OR", wherein R® is as defined above;
2 -0SO;R", wherein R is a5 defined sbove;

S SO,R", wherein R? is as defined above;

-SORY, wherein R? is as defined above;

-SR®, wherein R® s as defined sbove;

-SO;NR'R', wherein R and R® are as defined above;

25 -SO;0R", wherein R" is as defined sbove; /_\
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~CONRR", wherein R® and R" arc a8 definod above;
-OCONR'R®, wherein Rf and R® are as defined sbove;

D’ is situated in the ortho, meta or pare position (prefersbly I’ is situated in the ortho or meta
S position) and represents hydrogen, alkyl, acyl, aryl, slkylaryl, halogen, -CN, -NO3,
NR'R®, wherein Rf and R® are as dofined sbove;
-OR', wherein R' is as defined above;
-OSO;R", wherein R is a defined above;

9 10 D" is situated in the ortho, meta of pars position (preferably D" s situated in the ortho or
meta position) and represents hydrogen, alkyl, acyl, aryl, alkylaryl, halogea, -CN, -NOg,
-NR'R® wherein Rf and R® are a5 defined sbove;
-OR', wherein R is as defined sbove;
-0SO;R", wherein RY is a5 defined sbove.
15

For ease of reference the definitions of formula I above is henceforth referred to as defined in
Category A. Unless otherwise stated the definitions of the various substitnents sre as defined

under Category A throughout the present spplication.

. 20 The compounds of the formula I are surprisingly effective in conditions associsted with
insulin resist

Category A2: preferred compounds of the present Invention are those of formula I as defined
L above in categary A, but wherein A is situsted in the meta or para position (preferably A is

x5 25 aituated in the para position) and represents

T
/ \
/
./ .
i
\
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wherein R is
-BR" wherein R" is as defined above;

5 -SCOR" wharein R" is as defined above;
-0SO;R", whetein R® is as defined above;

¢ R', R® and R* are the same or different and each represents hydrogen, alkyl, aryl,
alkenyl, alkynyl or cyano, wherein the alkyl, aryl, alkenyl or alkynyl group is optionally
10 substituted by R®;

R? represents represcats alkyl. aryl, allesyl, cyano or alkynyl and wheeein the alkyl,
aryl, alkenyt and alkyny! group is optionally substituted by R”;
BrR%
15 “OSO;R", wherein R" is as defined sbove;
-OCONR'R", wherein Rf and R® are as defined shove;
NR°COOR®, wherein R® and R arc ss defined above:
-NR°COR", wherein R® and R" are a5 defined sbove;
-CONR’ wherein R is as defined sbove;
20
'- n is an integer from 1 to 2;
: ' D is sitnated in the ortho, meta or para position {preferably D is situated in the para
position) and represents alkyl, acyl, aryl, alkylaryl, halogen, -CN, -NOz, wherein the alkyl
group is optionally substituted by R°.
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-OR", wherein R” is as defined above;;

-0SO;R?, wherein R? is as defined above;
-OCONRR', wherein R* and R are a3 defined sbove;
-NRCOOR", wherein R® and R" are a5 defined sbove;
NRECOR", wherein R and R® are as defined above;
-SO2RY, wherein RY is as defined above;

-SR®, wherein R® is a3 defined above;

-CONR"R®, wherein R* and R® are as defined above;
NRR", wherein R® and R" are a5 defined sbove;

D’ is situated in the ortho, meta or para position (preferably D' is situsted in the ortho
or roota position) and represents

hm- .Ikyl- .W' hlblﬂl, CNox "Noz;
-OR", wherein RP is hydrogen or alkyl:

D’ is sitaated in the ortho, meta or para position (preferably D’ is situsted in the
ortho or meta position) and represents

brydrogen, aikyl, alkylaryl, halogen, -CN or -NO2;
-OR" wherein R is a3 defined above.

Category A3: further preferred compounds of the present invention are those as defined within

20 Catogory A2, but whessia

situated in the meta or para position (preferably A is situated in the pars position);
-OR", -SR", -SCOR" or -OSO,;R" wherein R" is hydrogen, alkyl or alkylary);

Rziscymo.

-OR" wherein R® is as defined above:
-NR°COR® wherein R" and R® are as defined above;
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-CONR‘R'wh:ehR'ndR‘muthﬁnedm;
R', R? and R* are independently seiected from hydrogen or alkyl (preferably both R'; R> and
R‘uehydmm):

5 D is situated in the artho, meta or para position (preferably D is situated in the para position)
and represents alky! optionally substituted by R or cyano;
-OR", wherein R" is as defined above.
- NR°COR", wherein R® and R® are as defined above;
. -CONHRR", wherein R" and R® are a3 defined above;
. 10 - NR°COOR", wherein R®, and R" are a5 defined sbove;
-OSO;R", wherein R" is defined above;
-SO;R%, whercin R? is defined sbove;
-OCONRR", wherein R®, and R® are a3 defined sbove;
D'is hydrogen. -
15 D"is hydrogen.

Category A4: fusther preferred compounds of the present invention are those as definad within

Category A3, but wherein
. 20 Ris -OH, -Oalkyl or -Onlkylaryl; 2
: -SCOR" wherein R" is 23 defined shove;
- -0SO;R® wherein R? is 0 defined sbove;
R'is bydroges;
R%is -Oulkyl, prefirably -Olower alkyl;
- 2 _ |
R’is bydrogen;
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R'is hydrogen;
nis the integer 1;
Dis is situated in the para position, and represents - NR'COOR?, wherein R® represcats
hydrogen or alkyl.
CONR"R® wherein R® and R® are as defined above;
-SO:R? wherein R% is as defined above;

-OSO;R” wherein R% is a5 defined above;

- ON;
-OR" wherein R" is as defined above;
-alkyl.

Category AS: further prefamed compomnds of the invention are those described in Category

A4, but wherein
Ris
-OR" whareia R" ia a2 defined above;
R'is
alkyl;
-Oalkyi, preferably -Oloweralkyl;
-CN;
Dis
-NR®COOR®, whercin R® and R® are as defined above ;
CN;
-0SO,R? wherein R? is as defined above;

23 Category AS: further prefrred compounds of the inveation are those described in exsmples 1

D 13.



T OHIT6Y

10

15

- 132

Category A6: further preferred compounds of the present invention are compounds which are
one of the possible enantiomers. .

“Pharmaceutically acceptable sait”, where such salts are possible, includes both
pharmaceutically acceptable acid and base addition salts. A suitable
pharmaceutically-acceptable salt of a compound of Formula I is, for example, mn acid-addition
aak of a compound of Fornonla I which is sufficiently basic, for example an acid-addition sait
with an inorganic or organic acid such s hydrochloric, bydrobromic, sulpinric,
tifluoroecetic, citric or maleic acid; or, for example a salt of a compound of Forawila I which
is sufficiently acidic, for example an alkali or alkaline earth metal salt such as & sodium,
calcium or magnesium salt, or an ammonium sait, of a salt with an organic base such a8
methylsmine, dimethylamipe, trimethylamine, piperidine, morpholine or

In vivo hydrolysable esters of the compounds of Formula ¥ are just ono type of prodrug of the
parent molecule. Other prodrugs of the parent molecule are onvisaged such as amide
prodrugs, and can be prepared by routine methodology well within the capabilities of someone
skilled in the art. Prodrugs of the compound of Formula I are within the scope of the
invention. Various prodrugs are known in the art. For examples of such prodrug derivatives,
see:

2)  Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in
Enzymology. 42: 309-396, edited by K. Widdex, ef of. (Academic Prass, 1985);

b) A Textbook of Drug Design and Development, edited by Krogsgeard-Larsen and

H. Bundgaard, Chapter 5 “Design and Application of Prodrugs™, by H. Bundgasrd

p-113-191 (1991):

©)  H Bundgaard, Advanced Drug Delivery Reviews, 8:1-38 (1992);

&) H. Bundgaard, ef al., Journal of Pharmaceutical Sciences, 77:285 (1988); and

€) N. Kakeya, f al., Chem Pharm Bull, 32:692 (1984). )

The preferred examples of prodrugs include in vivo hydrolysable esters of a compound of the
Formula L Suitshle pharmaceutically-acceptable esters forclrboxyincmdeci..nlkyle_ugm.
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Csocycloalkyl esters, cyclic amine esters, C; galkoxymethyl eswers for example
methoxymetityl, Cy salkanoyloxymethyl esters for example pivaloyloxymethyl, phthalidyl
esters, Cy cycloalkoxycarbonyloxyCi.salkyl esters for example
1-cyclobexylcarbonyloxyethyl; 1,3-dioxolen-2-onyimethyl esters for example
S-methyl-1,3-dioxolen-2-onylmethyl; and C, salkoxycarbonyloxyethyl esters for example
1-methoxycarbonyloxyethyl wherein alkyl, cycioalkyl and cyclicamino groups are opticnally
suhstitnted by, for cxemple, phenyl, heterocyclcyl, alkyl, amino, alkylamino, dialkylamino,
hydroxy, alkoxy, aryloxy or benzyloxy, snd may be formed at any carboxy group in the
compounds of this invention.

It will also be understood that certain compounds of the present invention may exist in
solvated, for example hydrated, as well as unsolvated forms. It is to be understood that the
present invention encompasses all such solvated forms.

When the substitoeat OR" represents an alkylary! group, the prefierred alkylaryl is benzyl.

Throughout the specification and the appended claims, a given chemical formnla or name
shall encompass all stereo and optical isomers and racemates thercof as well as mixtures in
different proportions of the separate ensntiomers, where such isomers and enantiomers exist,
as well as pharmaceutically acceptable salts thereof and solvaies thereof such as for instance
hydrates. Isomers may be separated using conventional techniques, e.g. chromatography or

_ fractioual crystallisation. The enantiomers may be isolated by separation of racemume for

example by fractional cryatallisation, resohution oc HPLC. The disstereomers may be isolatod
by separation of isomar mixtures for instance by fractional ceystallisation, HPLC or flash
chromatography. Alternatively the sterecisomers may be made by chiral synthesis from chiral
starting materials under conditions which will not canse racemisation or epimerisation, or by
derivatisation, with a chirsl reagent. All stereoisomers are included within the scope of the
invention.

The following definitions-eball apply throughout the specification and the appended claims.
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Unless otherwise stated ox indicated, the term “alkyl” denotes either a straight or branched
alkyl group having from 1 to 6 carbon stoms or a cyclic ajkyl atom having from 3 w 6 carbon
atoms, the alky] being substinited or unsubstituted. The term “lower alkyl” denotes either a
straight or branched alkyl group baving from 1 to 3 carbon atoms ar a cyclic alkyl having 3
carbon atoms, the alkyl being substitnted or unsubstituted. Examples of said alkyl and lower
alkyl include methyl, ethyl, n-propyl, isopropyl. n-butyl, iso-butyl, sec-butyl, t-butyl and
straight- and branched-chain pentyl and hexyl as well as cyclopropyl, cyclobutyl, cyclopentyl
and cyclobexyl. Preferred alky! groups methyl, ethyl, propyl, isopropyl and tertiary butyl.

Unless otherwise stated or indicated, the term "alkoxy” denotes a group O-alkyl, wherein alkyl
is as defined above.

Unless otherwise stated or indicated, the term “halogen” shall mean fluorine, chlorine,
bromine or iodine, preferably fluorine.

Unless otherwise stated or indiceted, the term “aryl” denotes a substituted or unsubstituted
phenyl, furyl, thienyl or pyridyl group, or a fused ring system of any of these groups, sachas -
naphthyl.

Uniess otherwise stated or indicated, the term “substitrted ™ denotes an alkyl or an ary] group
as defined sbove which is substituted by one or more alkyl, alkoxy, halogen, amino, thiol,
nitro, hrydroxy, acyl, aryl or cyano groups.

Unless otherwise stated or indicated, the term “alkylaryl” deaotes &

- {

i
T

c
R
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whercin n is an imteger 1 t0 6 and R* and R' erc the same or differeat and each represeary
hydrogea or an aiky] or aryl group as defined sbove.

Unless otherwise stuted or indicated, the term “acyl”™ denotes a group

wherein R is hydrogen, alkyl, alkoxy, acyl and aticylaryl as defined sbove.

Unless otharwise stated or indicated, the terms "alkenyl” and "alkynyl” denote a straight or
branched, substituted or unsubstituted unsaturated hydrocarbon group having ono or move
double or triple bonds and having 2 maximum of 6 carbon atoms, preferably 3 carbon atoms.

Unless otherwise stated or indicated the term “protective group” denotes a protecting group
as described in the standsrd text “Protecting groups in Organic Synthesis”, 2nd Edition (1991)
bmenquu.ﬁeMumuﬁydnbupolymmﬁnmﬂuWugmu
2-chlorotrityl chloride resin.

Methods of prepaction

The compounds of the invention may be prepared as outlined below according to sy of the
following methods. However, the invention is not limited to these methods, the compounds
may also be prepared as described for structurally related compounds in the prior art.

A Thecompounds of Forzula I wherein R or R? is, where defined, -OR?, -SCOR®, -
SRY, -0S0;R%, NRCOOR", -NR°COR", -NR"CONR"R® or -NR°SO;R® can be prepared by
reaction of a campound of Forraila 1 wherein the respective R or R> group ks, for exaniffe, -
OH, -SH oc -NHK" with a suitable reagent, such ss a thicate, a sulfony! balide, an isocyaome,

A7
Vo



H1781

()

15

a chloroformate or ant addition reagent for ether, such as alkylhalide or arylhalide. The
reactions can be carriod out in accordance with methods known to those skilled in the art, or
as described in the examples. Suitable references are

“Comprehensive Organic Transformations™ R.C Larock (VCH Publishers Inc.) 1989, p44S-
448, for the formation of alkyl or aryl ethers.

“Advanced Organic Chemistry” J March (4® edition), John Wiley & Sons, 407-409, for the
formation of thioethers, and 498-499, for the farmation of sulfonates, 417-418, for the
formation of amides.

B.  The compounds of Formula I wherein R or R? is, where defined, -SR" or
-SCDR'ﬂnhemedhywﬁonaflmndofFumhIMnhmeduku
R? group is, for cxample, -OSO;R" with a suitable reagent, respectively. YSR® or YSCOR®
{wherein Y is a cation). Suitsbly the reaction is carried ont in an inert solvent, such as DMF or
methanol st room temprainre with a suitable reducing ageat, such as sodium barobydride,
LiAIH,, DIBAH oc borane methylsuifide

C. The compounds of Formula I, wherein X is 1, can be prepared by a reduction reaction
of a compound of Formula II,

/%6
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A2
CH,]. - CH, -0
"g L
D"

>3

fCHy, - CHy -0
> *
b
D"

D'
wherein, K is -OR". The reaction is ideally carried out in an inert solvent, such as THF or
methanol, and ideally at reduced temprature. Suitable reducing agents are those known to
reduce carbonyl groups, such as, NaBH,, DIBAH, LiAlH,

The compounds of the iovention of formula Ia can be prepared by an alkylation reaction with
a compound of formula VIII C )

1
gwdn B cHI -O—Q_z Vil
D B X
0 D"

where X is a leaving group, such as halogen, a sulfonate or trifiste, and & compound of

in which formulaa D, D, D", R', R%, R%, R*, 0, and D", are as defined in Camegnry A and, if

15 desired, followed by removal of any protective groups.
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In the alkylation step the compound of Formula IX is reacted with a compound of formula
VI in the preseace of one or more bases such as potassium carbonate,
triethylbenzylammonium chloride, sodium hydride, LDA, butyllithium or LHMDS and in a
inert solvent such as acetonitrile, DMF or dichloromethane at a saitable temperstore and time.
The reaction can be carried out as described iu the exampies or by standard methods known in
the literature (Synth. Comm. 19(788) 1167-1175 (1989)).

Cl. Mmmpumdsofwnlwheinkbornziummyhmpmdbyh
dehydration of & compound of Formula § wherein the respective R, D or R? group is -CONH,
such as compounds of Formula II where B is -NH;. Xdeally the reaction is carried out with an
inext solvent, such as DMF or methanol ai room temperature. The reagent is a suitable
dehydrating agent such as trifluoroacetic anhydride. The reaction may be carried out according
to anslgous methods described in the liverature, such as, Synthesis (1992) Falomi M. etal.,
972-976 and J.Org.Chem. (1996), Heck MLP. et al,, 61(19), 6486.

The compounds of Fornmia I can be prepsred by a condensation reaction, such as a
Knocvenagel or Wittig type reaction, of an aldehyde compound of the Formula I

n1
58 M0 Fbeo
n

o : o*

with a compound of the Formula [V or V



H1761

15

/39

m%& }ia v

» the anion is preferably a halogen such as chiorin or bromine, in which foraslas D, D’, D”,
8. R', R? and R* are as defined in Category A, Xis 1, and L' = 1.2 = L? are phenyt orL' =
12 are OR? (wherein RY is an defined in Category A) and L2 is =0, followed by reduction
of the double bon, if necessary to form the saturated compound of formnla I, and removal of
protective groups.

Approximately equimolar amounts of reactants are mixed in the presence of s base, such as
sodium acetate, piperidine acetate, LDA or potassium fers- butoxide to provide the compound
of formnla I wherein A is the unsaturated moisty. This step may be carried out in the presence
of an inert solvent or in the ahsence of solvent in which case the tempenature should be
sufficiently high to cause at least partial melting of the reaction mixture, & preferred such
temperature is in the range of 100°C to 250°C.

Where R* is not bydrogen it is necessary to add a dehydroxylating ageat in order to remove
the formed -OH at the B carbon. Suitable reaction conditions and reageats are described in
Synthetic Communications Smonon 1 et al., (1988) 18, 833, and Synthesis Olag G. Etal,
(1991) 407, and J Heterocyclic Chemistry Georgiadis, M. P. Etal., (1991) 28(3), 599-604, and
Synth. Commun. Majetici, G. et al. (1993), 23(16), 2331-2335, and Bicorg. Med. Chem, Lett.
(1998) 8(2), 175-178.

Sometimes it is necessary, when R* is H, to add a dehydrating agent soch as p-oluenesulfonic
acid in order to achicve the formation of the double boad.

In a typical such reaction the starting material of formula Il and the componnd of formula IV
are combined in approximately equimolar amounts and molar excess, preferably 1-5 fold, of

7’ T
; . -yt
'3 -.l," "‘
4
\
[ ]

f L
B
) - e
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N
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anhydrous sodium acetate and the mixture is heated until it melts if necessary under vacunm.
The compound of formuia IIb can then be isolated by mixing with water and acetone,
followed by filtration of the formed precipitate. The crude product can be purified if desired,
e.g. by recrystallization or by standard chromatographic methods.

This reaction can also be performed convenieatly in a solveat such as mluens in the presence
of piperidine acetate, The reaction mixture is refluxed in 2 Dean-Stark apparatns to remove
water. The solution is then cooled and the olefin product isolated and purified, by standard
methods.

The reaction can also be performed by mixing the starting material and the compound of

formula V in dry THF, slowly adding potassium tert-butoxide at -20°C snd quenching the
reaction with acetic acid. The crude product is isolated and then dissolved in toluene and

refluxed with p-toluenesulfonic acid in a Dean-Stark apparstus to remove the water, The

product is then isolated snd purified, by standard methods.

The reaction can also be performed in the presence of titanium (IV) chloride and pyridine in
an inert solvent, such as chloroform.

The condensation step could also be performed as a Wittig-type reaction (cf. with a

compound of formula [V Comprehensive Organic Synthesis vol. 1 p. 755-781 Pesgamon
Press).

Approximately equimolar smounts of reactants III and IV, are mixed in the presence of a bese
such as tetramethylgxenidine or potassium carbonate in & [-3 fold molar excess. This reaction
may be carried out in the presence of an inert solvent such as dichloromethane or isopropanol
at & suitable temperature (-10°C w + 60°C) and a1 a time long enough. ..

The compound of the formula IIl is prepared by coupling a cSmpound of the formuia VI



@

CHyn—C—z
H,
(b Vi
with s compound of the formmla VII
HO
e -
5 p"

in which formulas D, D', D", R' and n are as defined in Category A, at, for example alkylation

conditions or by & Misunobu reaction (Tsunoda, Tetr. Lett. 34, 1639-42 (1993), when

necessary followed by modifications of the D-groups as described in ths experimental section.
10

The group Z can be - OH or a leaving group, such as halogen, sulfonate or trifiate.

The alkylation reaction and the Mitsnnobu reaction can be carried out as described below or as
in the experimental section.

15
The compounds of formula IV, V. VIand VII are either commercially availsble or can be
prepared by standard procedures known to anyone skilled in the art from commercially
available starting materials or by analagous procedures described in this application.

20 D. The reduction of the olefin version of the compound of formula [ to the saturated version of
a compound of formula I may be carried out by using a wide variety of reducing methods
known to reduce carbon-carbon double bonds, such as catalytic hydrogenation in the preseace
of an appropriste catalyst, magnesium or sodium amalgam in a lower alcohol such ss

methanol, or hydrogen transfer reagents such as diethyl-2,5-dimethyl-1,4-dibydropyridine-3,5-
25 dicarboxylate.
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The catalytic hydrogenation can be conducted in alcohol, cellosolves, protic polar organic
solvents, ethers, lower aliphatic acids, and particularly in methanol, ethanol, methoxyethanol,
dimethyiformamide, tetrahydrofuran, dioxane, dimethoxyethane, ethyl acetate or acetic acid,
cither used alone or in mixture. Examples of the catalyst used include palladium biack,
palladium on activated charcoal, platinum oxide or Wilkinson's catalyst. The reaction can
proceed at different temperatures and pressures depending on the reactivity of the aimed
reaction.

In case of hydrogen transfer reaction with diethyl-2,5-dimethyl-1,4-dihydropyridine-3.5-
dicarboxylate, equimolar amounts of reactants are mixed and the mixture is warmed to
toelting (140°C - 250°C) under inert stmosphere or under vacunm.

E. The compounds of the invention of formula I can be prepared by an alkyiation reaction
with a compound of formula VIII

gﬂcu,]n-crl. -o—@_}(" -
D B X

D' DII

where X is a leaving group, such as halogen, a sulfonate ot trifiate, and a compoumd of
formulz IXb

oo

in which formulas D, D' R', R, R%, R*, 0, x, and D", are a5 dofined in Catogory A and, if
desired, followed by removal of any protective groups.

_—

RN

/
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In the alkyiation step the compound of Formula IX is reacted with a compound of formula
VIII in the presence of onc or more bases such as potassium carbonate,
triethyibenzylammonium chloride, sodium hydride, LDA, butyilithiom or LHMDS and in 2
inest solvent such as acetonitrile, DMF or dichloromethane at a suitshle temperature and time.

5 The reaction can be carried out as described in the examples or by standard methods known in
the literature (Synth. Comm. 19(788) 1167-1175 (1989)).

‘The compound of Formula VIII can be prepared from an sicohol of formula X

CH‘]n -CH; -0
D RSOH X
Ny D"

MD.DZD'RI.R:'MnmndeﬁndinCmAmingmdmm

10

The-compound of Formula X can be prepared from a compound of Formula NI either by

15 reduction with a reducing agent knowa to convest a carbonyl group to a hydroxyl group such
83 lithiom borohydride or sodium borohydride or by reaction with an organometallic
campound such as an organolithium or a Grignard reageat by standard methods.

P. The compounds of the invention of Formmula I can be prepared by reaction of a compound
20 of formula VI with a compound of the Formula XJ

- HO. dng
E W™
A
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in which formulas D, D", D", R', R%, R®, R®, x and R are a3 defined in Category A, in a
similar reaction as described above, additional protective groups may be necessary.

The compound of Forrmula X1 can be prepared in accordance to method C from commercially
available starting materials and compounds of formula IV or V.

The reaction is carried out according to standard procedure for an alkylation or Mitsunobu
reaction.

F1. In an alkylation reaction the leaving group Z of the compound of formmla VIcan be a
sulfonate such as mesylate, nosylate, tosylate, or a halogen, such as bromine or iodine. The
compounds of Formula V1 and X7, in approximately equimolar amounts or with an excess of
one of the compounds, are heated to reflux temperature in an inert solvent, such a3
isopropanol or acotonitrile, in the presence of a base, such as potassium carbonas or cesium
carbonste.

The mixture is refluxed for the necessary time, typically between 0.5 h to 24 h, the work up
procedure usually include filtration, for removal of solid sait, evaporation and extraction with
water and an organic solvent such as dichloromethane, ethy! acetate, or diethyl ether.

The crude product is purified if desired .g. by recrystallization or by standard
chromatographic methods.

F2. The Mitsunobu reaction can be carried out according to standard raethods.

In a typical Mitsonobu reaction a compound of Formula VI, wherein the group F of the
compound of Formula VI is a hydroxyl group, and a compound of formuia XI are mixed, in
approximately equimolar amounts or with an excess of one of the compounds, in an inert
solvent, such as chloroform, dichlotomethane, or THF. A slight molar excess of an
szodicarboxylate, (1-4 equivalents) such as DEAD or ADDP and a phosphine (1-4
equivalents), such as tributyiphosphine or tripheaylphosphine are added and the reaction
mixture is stirred at a temperature high enongh, for example room temperature, and a time

£

-
Ay
4 b
[ B
-
b

-
r
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long enough (1-24 hours) to obtain the crude product, which can be worked up according to
standard literature methods and if desired purified, ¢.g. by stsndard chromatographic methods.

G. The compounds of the invention of Formmla [ wherein D is -0SO;R%.SR®,

- OCONR'R®, -NR°COOR", -NR°COR”, -NR°R®, -NR°CONR'R", NR°SO;R? and
-NR°CSNR'R®, whercin R®, R%, R®, Rf and R* are s defined in Category A, can be
prepared by reacting a compound of Formula XII

x1

w13 =

D’ (o

whuu‘nb'.b”.umdAmudeﬁnedinCmﬂyAmdxl= -OH, -SH or -NR°H, witha
suitable reagent, such as a suifonylhalide, isocyanate, acylhalide, chloroformate, anhydride or
an alkylhalide in an inert solvent such as dichloromethane or tolusne and when necessary in
the presence of a base, such as triethylamine or pyridine and eventually followed by removal
of protective groups.

The reaction can be carried out in accordance with methods known to those skilled in the act.

H. lhmpomdlof&nhvuﬁmofhmhlwhueDil-sozkdor-SORd.wheuinR‘il

20 ns defined in Category A, can be prepared by oxidizing a compound of formula XIV

x
e -
D D"

TN
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wherein D", D™, 8 and A are a5 defined in Catogory A mud X is - SOR® or -SR?, wherein R?
is as defined in Category A, with oxidizing agents such as m-chloroperoxybenzoic acid or
hydrogen peroxide in an inest solvent such as dichloromethane eventually followed by
removal of protective groups. Compounds of Formula XIV where R contains a -S- or -SO-
group should not be used unless oxidation of such groups is required.

The reactions can be carried out according to standard procedores or as described in the
experimeatsl section.

The compounds of the inveation may be isolated from their reaction mixtures naing
conventional techniques.

Persons skilled in the st will appreciate that, in order to obtain compounds of the invention in
an altemative and in some occasions, more convenient manner, the individual process steps
mentioned hereinbefore may be performed in different order, and/or the individual reactions
may be performed at diffevent stage in the overall route (i.e. chemical transformations may be
performed upoa different intermediates to those associated hereinbefore with a particular
reaction).

In any of the preceding methods of preparation A-H, where neceasary, hydroxy, amino o
other reactive groups may be protected using a protecting group, as described in the standard
text “Protective groups in Organic Synthesis®, 2™ Edition (1991) by Greene and Wts. The
protecting group may also be a resin, such as Wang resin or 2-chlorotrityl chloride resin. The
protection and deprotection of functional groups may take place befare or after any of the
reaction stops describod hereinbefore. Protecting groups may be removed in accordance to

" techniques which are well known to those skilled in the art.

30

The expression “inert solvent™ refers to a solvent which does not react with the starting
materials, roagents, intermediates or products in & manner which adversely affects the yield of

the desirad product.
d /--\

f
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Pt ical .

The compounds of the invention will normally be administered via the oral, parenteral,
intravenous, intramouscular, subcutaneous or in other injectable ways, buccal, rectal, vaginal,
transdermal and/or nasal route and/or vis inhalation, in the form of pharmaceutical
preparations comprising the active ingredient either as a free acid, or a pharmaceutically
acceptable organic or inorganic base addition salt, in a pharmacentically acceptable dosage
form. Depending upon the disorder and patient to be treated and the route of administration,
the compositions may bs administered at varying doses.

The compounds of the invention may also be combined with other therapeutic agents which
are useful in the treatment of disorders associated with the development and progress of
atheroaclerosis such as hypertension, byperlipidemias, dyslipidemias, diabetes and obesity.

Suitable daily doses of the compounds of the invention in the therapeutic treatment of bumans
are sbout 0.001-10 mg/kg body weight, preferably 0.01-1 mg/kg body weight.

According to & further aspect of the inveation there is also provided a pharmaceutical
formulation including any of the compounds of the invention, or pharmaceutically acceptable
derivatives thereof, in admixture with pharmacentically acceptable adjuvants, diluents and/or
carriers.

P logical .

The present compounds of formula (T) are useful for the prophylaxis and/or treatment of
clinical conditions associated with reduced sensitivity to insulin (insulin resitaace) and
associated metabolic disorders. These clinical conditions will include, bat will not be limited
to, abdominal obesity, arterial hypertension, hyperinsulinsemia, hyperglycaemia, type 2
diabetes mellitns and the dyslipidsemia characteristically appearing with insalin resistance.
This dyslipidsemia, also known as the atherogenic lipoprotein profile, phenotype B, is

Y7
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characterised by moderately elevated non-esterified fatty acids, elevated very low density
lipoproteins (VLDL) trigiyceride rich particles, low high deusity lipoproteins (HDL) particle
levels cholesterol and the presence of small, dense, low density lipoprotein (LDL) particles.
Treatment with the present compounds is expected to lower the cardiovascular mocbidity and
mortality associated with atherosclerosis. These cardiovascular disease conditions include
arterial insnfficiency of the Jower extremities. Because of their insulin sensitizing effect the
compounds of formula [ are lsa expected to prevent or delay the development of type 2
diabetos and thus reduce the progress of clinical conditions associated with chwronic
hyperglycaemia in diabetes type | such as the micro-angiophaties causing renal disease, retinal
damage and peripheral vascular disease of the lower limbs. Furthermore the compounds may
be useful in treatment of various conditions outside the cardiovascular system associated with
insulin resistance like polycystic ovarian syndrome.

Wocking exgnples

Il-INMIl.m(l lsCNhﬂmmpuformdmuBRUKElACPMoerﬁm
UNITY plus 400, S00 or 500 spectrometers, operating at 'H frequencies of 300, 400, S00 and

600 Mz, respectively, and at ' C frequencies of 75, 100, 125 and 150 MHz, respectively.
Measurements were made on the delta scale (8).

Unless otherwise stated, chemical shifts are given in ppm with the solvent as internal
standard

Abbeeviats
IRS insulin resistance syndrome
LDA lithium diisopropylamide
LHMDS lithdum hexamethyldisilylamine
DMF dimethylformamide -
// _\
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DEAD disthyl azodicarboxylate
ADDP azodicarbonryl dipiperidine
EDC 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide

5 HBTU O-benzotriazol-1-yl-N,N,N' N'-totramethyluronium hexafluorophosphate
TBTU O-benzotriazol-1-yl-N,N,N’,N’-tetramethyluronium tetrafluoroborate
PyBop benzotriazole-1-yl-oxy-tris-pyrolidino-phosphonium hexafluorophosphate
TEA triethylamine

Ethyl 3-(4-[2-(4-cymophenyl)ethoxy}pheayl }-2-ethoxypropanoate (0.666 g, 1.81 mmol) was

dissotved in dry THF (13 ml) and methanol (0.5 ml) snd cooled to -10°C — -20°C. Sodium

borohydride (0.119 g, 3.14 mmol) was added. After stirring for 6 hours the temperature was
30 mised to room temperature. After stirring for another 25 hours water was added, the product
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waz exiracted with diethylether, washed with water and dried (sodium suifate). Evaporation in
vacuo of the solvent gave 0.573 g (yield 97 %) of the desired product.

a) Ethy! 2-{4-cyanophegyliethoxylphenyl | -2-ethoxypropanoats
Ethyl 2-ethoxy-3-{: ) propanoate, described in example 3(b)(6.62 g; 27.78
mmole) and p-cyanophenethyl alcohol (2.73 g; 18.52 mmole) were mixed in dichloromethane
(85 ml). ADDP (7.01 g; 27.78 mmole) was added followed by addition of triphenylphosphine
(5.83 g: 22.23 mmole). The reaction was interrupted after 2 hours. Triphenylphosphine oxide
10 formed in the reaction was filtered off and the filtrate was evaporated. The residue was

purified bychromatography on silica gel using first dichloromethane and then petroleum

ether.diethy] ether as eluants giving a mixture of product and starting material which was

dissolved in ethyl acetate and washed with sodium hydroxide (1 N). The organic phase was

washed with water, dried (sodium sulfate), filtered and the solvent was evaporated to give
15 4.23 g (yield 62 %) of the desired product.

'H-NMR (400 MHz; CDCly): 1.16 t, 3H, J=7 Hz), 1.23 (t, 3H, J=7 Hz), 2.93-2.97 (m, 2H),

3.14 (t, 2H, J=6.4 Hz), 3.3-3.4 (m, 1H), 3.56-3.65 (m, 3H), 3.94-3.99 (m, 1H), 4.14-4.26 (m,

4H), 6.8 (dm, 2H, J=8.6 Hz, unresolved), 7.15 (dm, 2H, J=8.6 Hz, unresolved), 7.4 (dm, 2H,
20 J=8.3 Hz, unresolved), 7.60 (dm, 2H, J=8.3 Hx, unresolved).

UC-NMR (100 MHz; CDCL): 14.1, 15.0, 35.8, 38.4, 60.7, 66.1, 67.5, 80.2. 110.3, 114.2,
118.8, 129.66, 129.74, 1304, 132.1, 144.2, 157.2, 1724.

25 Examgle2

mwwummmumwmmw!mmﬂz-m}
{3-{3-(4-methyisulfonyloxyphenyl)propoxy]phenyl | propanoate (0.642 g. 1.42 mmol) and
-~ sodium borohydride (93.26 mg, 2.47 mmol). The reaction was quenched after 28 hours to give
:’": 30 0574 g (yicld 99 %) of the desired product.
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S Tetramethylguanidine (6.5 g; 56.6 mmole) was slowly added to a solution of 3-
benzyloxybenzaldehyde (11.7 g; 55 mmole) and (1,2-diethoxy-2-oxoethyl)(triphenyl)
phosphonium chloride (20.1 g; 46.8 mmole) in dichloromethane (200 mi) at 0°C. After
stirring at room temperature overnight the solvent was evaporsted ix vacuo. Diethyl sther was
added and insoluble material was filtered off. The filtrate was washed with sodiem

10 bicarbonate solution, dried (magnesium sulfate), filtered and the solvent was evaporated in
vacuo. The residue was purified by chromatography on silica gel using THF (0.5 %) in
dichloromethane as eluant. The remaining aldehyde was removed by stirring with sodium
bisulfite in water and diethyl ether for 2 days. The phases were separated and the organic
phase was evaporated in vacua to give 10.5 g (vield 69 %) of the desired product.

15
'H-NMR (300 MHz; CDCly): 1,4 (m, 6H), 4.02 (g, 2H), 4.32 (q, 2H), 5.12 (s, 2H), 6.97
(unresolved, 2H), 7.3-7.5 (m, 7H), 7.7 (unresolved, 1H).

BC-NMR (75 MHz; CDCly): 14.3, 156, 61.2, 67.7, 9.9, 115.6, 116.1, 123.2, 123.7, 1274,
20 128.0, 128.6, 1294, 135.0, 137.0, 144.9, 158.8, 164.6.

8- Compound (a) (10.4 &; 31.8 mmole) was hydrogenated at stmospheric pressure in echy!

25 scetate vaing PA/C (dry, 10 %) as 2 catalyst. The reaction mixture was filtered through celite
and the solvent was evaporated in vacuo. The starting material was not completely consumed,
therefore the hydrogenation was repeated o give 7 g (yleld 92 %) of the desired product.

E ,::::: 'H-NMR (300 MHz; CDClh): 1.15 (t. 3H), 1.22 (t. 3H), 2.95 (m, 2H), 3.4 (m, 1H), 3,6 (m,
"¢ 30 1H),4.05 (m, 1H), 4.15 (q, 2H).
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BCNMR (7 MHz; CDCL;): 14.1, 15.0, 39.2, 61.2, 66.4, 802, 1139, 116.5, 121.2, 129.4,
137.2, 138.5, 156.0.

3-(4-Methyisvifonyloxyphenyl )propyimethanesuifonate was synthesized using the same
method as in Example 8 from 3-(4-hydroxyphenyl)-1-propanol.

'H-NMR (400 MHz; CDCLy): 2.1 (g, 2H), 2.8 (t, 2H), 3.0 (s, 3H), 3.15 (s, 3H), 4.25 (1. 2H),
7.23-1.21 (m, 4H).
BC.NMR (100 MHz; CDCly): 31.7. 32.1, 38.4, 38.5, 69.8, 123.2, 131.1, 140.9, 148.7.

Compound (c) (1.905 g; 6.18 mmoie) was dissoived in acetonitrile (13 ml) and added
dropwise to a mixture of ethyl 2-ethoxy-3-(3-hydroxyphenyl)-propanoate (1.47 g; 6.18
mmole) and potassium carbonate (2.56 ¢; 18.54 mmole) in acetonitrile (15 mi). The mixture
was refluxed for 5 hours, then the solvent was cvaporated i vacwo and water was sddod. The
mixture was extracted twice with dichloromethane, dried (sodium sulfate), filtsred and the
solvent was evaporated in vacwo. Purification by chromatography on silica gel using diethyl
ether / petroleum ether (gradient 33 % to 100 % diethyl ether) gave 1.80 g (yield 65 %) of the
desired product.

‘H-NMR (400 MHz; CDCly): 1.17 (t, 3K, J=7 Hz), 1.24 (t, 3H, J=7.3 Hz), 2.05-2.14 (m, 2H),
2.84 (t, 2H, I=7.5 Hz), 2.97-3.01, (m, 2H), 3.14 (s, 3D, 3.33-3.42 (m, LH), 3.58-3.66 (m, 1H),
3.96 (t, 2H, Ju6 Hz), 4.0-4.05 (m, 1H), 4.15-4.23 (m, 2H), 6.74-6.87 (m, 3H), 7.17-7.24 (m,
3H), 7.25-7.30 (m, 2H).

C-NMR (100 MHz; CDCl;): 14.2, 15.0, 30.7, 31.6, 37.2, 39.4, 60.8, 66.2, 66.5, 80.1, 112.8,
115.6, 121.8, 121.9, 129.2, 130.0, 138.8, 141.0, 147.4, 158.8, 172.4.

1>
1S
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The compound was synthesised in an analogous method to Example 1 using ethyl 3-(4-{2-(4-
tert-butoxycarbonylaminopheayl)ethoxylphenyl }-2-ethoxypropanoate (0.994 g, 2.172 mmol)
and sodium borohydride (0.164 g, 4.34 mmol). The reaction was quenched after 21 hours and
the product was extracted with ethyl acetate. The organic phase was washed with sodium
sulfite and brine, dried (sodium sulfate), filtered and solvent was evaporated in vacuo. The
crude product was purified by chromatography on silica gel using heptane:etivyl acetate
{gradient 2:1 to1:2) as eluants to give 0.5 g (yicld 55 %) of the desired product.

Tetrmmethylguanidine (42.3 g; 0.37 mole) was slowly added to & solution of 4-
benzyloxybenzaldehyde (75.6 g: 0.36 mole) and (1.2-diethoxy-2-oxoethyf)
(tripheayl)phosphonium chloride (130.7 g; 0.304 mole) dissolved in chloroform (800 ml) at 0°
C. After stirring a2 room tamperatnre over night, the solvent was evaporated in wacuo. The
residue was dissolved in diethyl ether, insoluble material was filtered off and the filtrate was
washed with sodium bicarbonate and dried (magnesinm sulfate). The procedire was repeated
once and thereafter the crude product was stitred over night with a sodium bisulfite satursted
ether, dried (maguesium sulfate) and the solvent was cvaporated in wacuo to give 85 g (yield
73 %) of the desired product.

"H-NMR (300 MHz; CDCly): 1.3S (m, 6H), 4.0 (q. 2H), 4.3 (q, 2H), 5.05 (s, 2H), 695 (s+m
unresolved, 1+3H), 7.3-7.4S (m, SH), 7.75 (d, 2H).

SC-NMR (125 MHz; CDCL): d 14.4, 15.6, 61.0, 67.5, 70.0, 114.8, 124.0, 126.7. 127.5,
128.1, 128.6, 131.7, 136.7, 143.1, 159.2, 165.0.
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Compound (a) (62 g: 0.19 mole) was hydrogenated in ethy] acetate (400 ml) at atmospheric
pressure using PA/C (10 %) as catalyst. The mixture was filtered through celite and evaporated
in vacuo to give 45.6 g (yield 100 %) of the desired product.

'H.NMR (600 MHz; CDCly): 1.17 (1, 3H, J=7 Hz), 1.23 (1, 3H, I=7 Hz), 2.95 (4, 2H, }=6.6
Hz), 3.35-3.42 (m, 1H), 3.58-3.64 (m, 1H), 4.0 (t, 1H, J=6.6 Hz), 4.17 (q, 2H, J=7 Hz), 5.97
(s, 1 OH), 6.74 (dm, 2H, J=8.5 Hz, unresolved), 7.08 (dm, 2H, J=8.5 Hz, unresolved).
3C.NMR (125 MHz; CDCly): 14.0, 14.8, 38.3, 61.0, 66.1, 80.3, 115.1, 128.2, 130.3, 154.8,
173.0.

Di-tert-butyl dicarbonate (7.95 g; 36 mmole) was added to a mixture of p-aminopbenethyl
alcohol (5 g; 36 mmole) in THF at 0 C. After stirring at room temperature over night, the
solvent was evaparated in vacuo to give 8 g (yicld 94 %) of the desired product.

"H-NMR (400 MEz; DMSO-d): 1,5 (s, 9H), 2,65 (dd, 2H), 3,55 (dd, 2H), 4,6 (s, br, 1 OH),
7.1 (unresolved, 2H), 7,35 (unresolved, 2H), 9,1 (s, 1 NH).
3C-NMR (100 MHz; DMSO-dg): 28.3, 38.6, 62.5, 78.9, 1183, 129.1, 133.2, 136.6, 153.0.

Compound (¢) (1.03 g; 4.34 mmole) and (b) (1.03 g; 4.34 mmole) were dissolved in
dichloromethane under argon at room temperature. Azodicarbonyl dipiperidine (1.65 g; 6.5
mmole) and thereafter triphenylphosphine (1.37 g; 5.2 mmole) were added. After stirring at
room temperature for § hours the solvent was evaporated in wacuo. Purification by
chromatography on silica gel using heptane:ethyl acetate (2:1) as eluant gave 1.78 g (yield
89%) of the desired product.

"H-NMR (400 MHz; CDCly): 1.17 (1, 3H, J=7 Hz), 1.23 (1, 3H, J=7 Hz), 1.53 (s, 9H), 2.94-
2.97 (ra, 2H), 3.03 (t. 2H, J=7.1 Hz), 3.31-3.40 (m, 1H), 3.56-3.65 (m, tH), 3.95-4.0 (m, 1 H),

l'/'j/x\
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4.11 (t, 2H, I=7.1 Hz), 4.17 (q, 2H, J=7 Hz), 6.60 (s, INH), 6.81 (dm, 2H, J=8.3 Hz,
unresolved), 7.15 (dm, 2H, J=8.3 Hz, unresolved), 7.20 (dm, 2H, J}=8.3 Hz, unresolved), 7.31
(dm, 2K, J=8.3 Hz, unresolved).

BC.NMR (100 MEz; CDCly): 14.1, 15.0, 28.3, 35.0, 38.4, 60.7, 66.1, 68.6, 80.26, 8032,

S 1143,118.7,128.2, 1294, 130.3, 132.8. 136.7, 152.8, 157.5, 1724.

10 The racemate of Example 3 was scparated using chiral preparative HPLC (Chiralpek AD
250x50 mm) using heptane and isopropanol (1:1) as mobil phase giving the desired product as
A pure epantiomer.

"H-NMR (300 MHz; CDCl,): 1.19 (t, 3H), 1.54 (s, 9H), 2.30 (-OH), 2.64-2.88 (m, 25), 3.04
18 (t,2H), 3.38-3.70 (m, SH), 4.12 (t, 28D, 6.72 (-NH), 6.83 (4, 2H), 7.12 (4. 2H), 721 (d, 2H),

733 (4, 2H) -

BC-NMR (75 MHz; CDCl3): 15.9, 28.7, 30.1, 35.5, 36.9, 64.0, 65.6, 69.1, 80.7. 81.6, 114.8,

119.1, 129.7, 1305, 133.1, 137.1, 157.6

“Yian cunswnnin of Example 3 was scperted uing chira) preparstive HPLC (Chirslpuk AD
250x50 mm) using heptane and isopropanol (1:1) as mobil phase giving the desired product as
25 a pure cnantiomer.

'H-NMR (300 MHz; CDCly): 1.19 (t, 3H), 1.54 (s, 9H), 2.30 (-OH), 2.64-2.88 (m, 2H), 3.04
(t 2H), 3.38-3.70 (m, SH), 4.12 (¢, 2H), 6.72 (-NH), 6.83 (d, 2), 7.12 (d, 2H), 7.21 (d, 2H),
733 (d, 2H)

30 ""C-NMR (75 MHz: CDCl3): 159, 28.7, 30.1, 35.5, 36.9, 64.0, 65.6, 69.1; 80.7, 81.6, 114.8,
119.1, 129.7, 130.5, 133.1, 137.1, 157.6
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S Example 3 (0.81 g, 2.0 mmole) was dissolved in dry THF (10 mi) and cooled to -20°C.
Triethylamine (0.24 g, 2.4 mmole ) was sdded dropwise to the mixture and after 10 mitutes
stirring methanesulfonylchloride (0.27 g, 2.4 mmole) was added. After 4 hours it was checked
with HPLC that all the starting material was consumed. Hydrochloric acid (5 ml) was added,
the THF was evaporated and the residue extracted three times with ethyl acetate. The organic

10 phase was dried with magnesium suifate and evaporated giving 1.0 g (99 Tyield) of the
desired product.

TH-NMR (500 MHz; CDCly): 1.15 (t, 3H), 1.51 (s, 9H), 2.77 (m, 2H), 2.99-3.04 (t, 2H), 3.02
(s, 3H), 3.44-3.62 (m, 2H), 3.63-3.70 (m, 1H), 4.03-4.25 (m, 4H), 6.66 (-NH), 6.81 (d. 2H),
15 7.10 (d, 2H), 7.19 (d, 250), 7.30 (d., 2H)

3C-NMR (125 MHz; CDCl5): 15.6, 28.6, 35.4, 36.8, 37.8, 66.0, 69.0, 70.9, 78.6, 114.9,
119.1, 129.4, 129.7, 130.6, 133.1, 137.1, 1579

The compound was synthesised in an anslogous method as used in Example 4 nsing Example
3b (127 g, 99% yicld).

"H-NMR (400 MHz; CDCly): 1.17 (¢, 3H), 153 (s, 9H), 2.68-2.78 (m, 2H), 3.02-3.07 (m, SH),

3.47-3.63 (m, 2H), 3.65-3.72 (m, 1H), 4.05-4.28 (m, SH), 646 (NH), 6.83 (4, ZH), 7.12(d,

2H), 7.21 (d, 2H), 7.31 (d. 2H)
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Example 4 (0.7 g, 1.4 mmolc) was dissolved in DMF (3 ml) and caesium ethanethioate (1.0 g,
2.5 mmole) was added. After stirring at room temperature 48 hours it was checked using
HPLC that the starting material was consumed. Water was added and the mixture was

§ extracted three times with ethyl acetate. The organic phase was dried with magnesium sulfate
and evaporated giving 0.57 g (84% yicld) of the desired product.

'H-NMR (500 MHz; CDCl,): 1.10 (t, 3H), 1.50 (s, 9H), 2.33(s, 3H), 2.70-2.76 (m, 2H), 2.92-
3.08 (m, 4H), 3.35-3.41 (m, 1H), 3.49-3.55 (m, 2H), 4.09 (t, 2H), 6.60 (-NH), 6.80 (d, 2H),
10 7.09 (d, 2H), 7.18 (d, 2H), 7.29 (d, 2H)

C-NMR (125 MHz; CDCl3): 15.6, 28.6, 30.5, 30.8, 33.1, 35.4, 39.7, 65.7. 69.0, 79.6, 114.6,
114.8, 119.0, 129.7, 1304, 130.6, 130.7, 133.1, 137.0, 153.1, 157.6

Example 5 (0.32 g, 0.66 mmole) was dissolved in methanol (10 ml) and cooled to 0°C and
anhydrous potasshum carbonate (0.11 g, 0.86 mmole) was added. After stirring at room
temperature for 1 hour it was checked using HPLC that all the starting material was

20 consumed. Water was added, methanol evaporated and the residue extracted three times with
cthyl acetate. The organic phase was dried with magnesium sulfate and evaporated.
Purification of the crude product with preparative HPLC (Kromasil C8, 7 pm, 50x250 mm)
using acetronitrile (80 %) in emmonium acetate buffer (pH 7) as mobdl phase gave 0.16 g
(52% yield) of the desired product.

TH-NMR (500 MHz; CDCL3): 1.1S (t, 3H), 1.54 (s, 9H), 2.73-2.88 (m, 4H), 3.01-3.08 (¢, 2H),
3.40-3.72 (m, 1H), 4.12 (1, ZH), 6.56 (-NH), 6.83 (d, 2H), 7.13 (d, 2H), 7.21 (d, 2H), 7.33 (d.
2H)

30 '“C-NMR (125 MHz; CDCl3): 15.7,28.6, 354, 39.2, 43.7, 65.6,69.0, 79.7, 80.7, 114.7,

£i 119.1, 1298, 130.6, 130.7, 1332, 137.1, 153.1, 157.6

/—— -'—‘__



Example 4a (0.32 g, 0.62 mmole) was dissolved in methanol (5 ml) aad sodiumthioethoxide
5 (021 g. 2.49 mmole) was added. After stirring at room temperature for 26 hours it was
checked using HPLC that all the starting material was consumed. Water was added, the

methanol was evaporated and the residue extracted three times with ethyl acetate. The organic

phase was dried with magnesium sulfate and evaporated. Purification of the crude product
with preparative HPLC (Kromasil C8, 7 um, 50x250 mm) using acetronitrile (70-100 %) in

10 ammonivm acetate buffer (pH 7) as mobil phase gave 0.17 g (57% yield) of the desired
product.

'H-NMR (500 MHz; CDCl): 1.18 (t, 3H), 1.27 (t, 3H). 1.56 (s, 9H), 2.57-2.68 (m, 4H), 2.79-

2.91 (m, 2H), 3.07 (¢, 2H), 3.42-3.50 (m, 2H), 3.54-3.62 (m, 2H), 4.15 (t, 2H), 6.53 (-NH),
15 6.85(d, 2H), 7.16 (d, 2H), 7.24 (d, 2H), 7.34 (d, 2H)

BC-NMR (125 MHz,CDCL): 15.2, 15.8, 21.2, 28.7, 35.5, 35.8, 39.5, 65.6, 69.1, 81.1, 114.7,
119.1, 129.8, 1307, 131.0, 133.2, 137.1, 157.6

Ethyl 2-ethoxy-3-{4-(2-{4-(methyisulfonyloxyphenyl } ethoxy)phenyl]propanoate (1.1 g; 2.5
mmole) was dissolved in dichloromethane (10 ml) and cooled to -78°C DIBAL-H (1M; 5.3
ml; 5.8 mmole) was added dropwise. The reaction mixture was stirred at -78°C for 0.5 hours
25 after which it was allowed to reach room temperature, after 2 hours it was checked using
HPLC that all the starting material was consumed. The resction mixture was cooled to 40°C
and quenched with sulfuric acid (2%, 5 ml). Hydrochloric acid (ZM, 10 ml) was added and
the mixtare was extracted three times with ethyl acetate. The organic phase was washed with
sodium hydrogencarbonate, dried with magnesium sulfate and evaporated, giving 0.97 g (98
30 % yield) of the desired product.
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"H-NMR (500 MHz; CDCL;): 1.17 (t, 3H), 2.10 (OH), 2.64-2.71 (m, LH), 2.77-2.84 (m, 1H),
3.08 (t, 2H), 3.11 (s, 3H), 3.38-3.63 (m, SH), 4.14 (1, 2H), 6.80 (d,2H), 7.10(d, 2H), 7.22 (d,
2H), 7.33 (d, 2H)

BC-NMR (125 MHz; CDCLy): 15.5, 35.1, 36.4, 37.2, 63.6, 65.1, 68.1, 81.0, 1144, 1219,
130.3, 130.4, 130.5, 137.9, 147.8, 157.1

4-Hydroxyphenethy! alcohol (15 g; 0.108 mole) was dissolved in dichloromethane.
Triethylamine (27.3 g; 0.27 mole) was added followed by addition of a solution of
methanesulphony] chloride (27.2 g; 0.239 mole) in dichloromethsne at 0° C. The reaction
mixture was allowed to reach room temperature, then stirred at room temperature and
followed by TLC. The reaction mixture was filtered. The filtrate was washed with water, the
pheses were separated and the organic phase was dried with sodium sulfate and evaporated in
vacuo to give 28 g (yield 88%) of the desired product.

'H-NMR (400 MHz:CDCly): 2.85 (s, 3H), 3.05 (t, 2H), 3.15 (s, 3H), 4.35 (s, 2H), 7.2 (dm,
2H). 7.25 (dm, 2H).

13C-NMR (100 MHz: CDCl;): 34.8, 37.3, 69.6, 122.2, 130.5, 135.8, 148.1.

Compound (a) (30 g; 0.102 mole) was dissolved in acetonitrile and alowly added to a mixwure
of 4-hydroxybenzaldehyde (31.1 g; 0255 mole) and potassium carbonate (41.46 g 0.3-mole)
in acetonitrile and refluxed until (a) was consumed. The salts were filtered off, the solvent
was evaporated in vacuo, and dichloromethane was added. The organic phase was washed
with water and evaporated. Purification by chromatography on silica gel using

dichloromethane as eluant gave 21.6 g (yield 66 %) of the desired product. —



'H-NMR (400 MHzx; CDCly): 3.05-3.15 (t, 2H; s, 3H), 4.2 (t, 2H), 6.95 (dm, 2H), 7.2 (dm,
2H), 7.3 (dm, 2H), 7.8 (dm, 250), 9.8 (s, 1H). '

5 BC-NMR (100 MHz; CDCh): 37.3, 38.3, 634, 116.1, 122.1, 129.2, 130.6, 132.6, 138.1,
147.7, 162.6, 191.7.

10 Tetrametirylgusnidine (1.73 g; 15.0 mmole) was slowly added to a solution of compound (b)
(4.49 g; 14.0 mmole) and (1,2-diethoxy-2-oxoethylXtripbeayl)phosphonium chloride (5.62 g:
13.1 mmole) in chloroform (50 ml) at 0° C. After stirring at room temperature overnight the
solvent was evaporated i vacuo. When diethyl ether was added to the residue,
triphenyipbosphine oxide crystallized as white crystals which were fiitered off. The filtrate

15 was evaporated in vacuo. The residue was purified by chromatography on silica gel vsing
ethyl acetate in heptane (gradient 1.25-100 %) as eluants. The crode product crystallized upon
standing. Recrystallization gave 2.18 g (yicld 35 %) of the desired product as white crystals.

'H-NMR (500 MHz; CDChy): 1.34-1.38 (2t, 2x6H, J=7 Hz for both), 3.11 (t, 2H, J=6 Hz),

20 3.13 (s, 3H), 3.98 (q, 2H, J=7 Hz), 4. 2 (t, 2H, J=6.8 Hz), 4.28 (q, 2H, J=7 Hz), 6.87 (dm, 2H,
J=9 Hz, unresolved), 6.95 (s, 1H), 7.23 (dm, 2H, J=9 Hz, uoresolved), 7.33 (dm, 2H, J=9 Hz,
uaresolved), 7,73 (dm, 2H, J=9 Hz, uaresolved).

BC.NMR (125 MHz; CDCh): 14.3, 15.5, 35.0, 37.3, 61.0, 67.5, 68.1, 114.4, 122.0, 1238,
126.6, 1305, 131.7, 137.7, 143.1, 147.9, 159.0, 164.9.

Compound (c) (1.47 g; 3.38 mmole) was hydrogenazed for 3 bours at atmospheric pressure in
ethy] acetate (S0 mi) using PA/C (0.74 g, S %) as a catalyst. The reaction mixture was filtered

30 through celite, dried (magnesium sulfate) and the solvent was evaporated in vacuo to give

1.44 g (yield 98 %) of the desired product.

7N\
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'H-NMR (500 MHz:; CDCl;): 1.16 (t, 3H, Ja7 Hx), 1.23 (1, 3H, J=7 Hz), 2.92-2.96 (m, 2H),
3.09 (t, 2H, I=6.6 Hz), 3.13 (s, 3H), 3.31-3.38 (m, 1H), 3.56-3.63 (m, 1H), 3.94-3.98 (m, 1H),
' 4.12-4.19 (m, 4H), 6.8 (dm, 2H, J=8.8 Hz, unrecolved), 7.14 (dm, 2H, J=8.9 Hz, unresoived),
5 7.22 (dm, 2H, J=8.9 Hz, unresolved), 7.33 (dm, 2H, }=8.6 Hz, unresolved).
C-NMR (125 MHz; CDCL): 14.2, 150, 35.1, 37.2, 38.4, 60.7, 6.1, 68.1, 80.3, [14.3,
121.9, 129.5, 130.4, 130.5, 1380, 1478, 157.4,172.5.

Example 8 (0.4S g; 1.2 mmole) was dissolved in acetone (10 ml) and methyliodide (1.78 g:
12.5 mmole) and silver oxide (2.64 g, 1 1.4 mmole) was sdded. The reaction mixture was
stirred at room tempevature. After 48 hours it was checked using HPLC that all the starting

15 material was consumed. The reaction mixture was filtered through celite, acetons evaporated
and the crude product was purified with preparative HPLC (Kromasil C3, 7 pm, 50x250 mm)
using acetronitrils (65 %) in ammonium acetate buffer (pH 7) as mobil phase gave 0.39 g (84
% yield) of the desired product.

20 'H-NMR (500 MHz; CDCly): 1.14 (1, 3H), 2.75 (d, 2H), 3.10 (1, 2H), 3.13 (s, 3H), 3.30-3.49
(m, 2H), 3.35 (s, 3H), 3.50-.60 (s, 2H), 4.15 (1, 2H), 6.80 (d.2H), 7.12 (4, 2H), 7.22 (d, 2H),
7.33 (d, 2H)

C-NMR (125 MHz; CDCly): 15.5, 37.0, 373, 59.1, 65.3, 68.2, 73.9,79.7, 114.3, 1219,
25 130.4, 130.5, 131.1, 138.0, 147.8, 157.0

30 Sodium borohydride (1.37 g, 36 mmol) was added in portions into a solution of ethyl 2-cyano-
3-{4{2«(4-methylsulfonyloxyphenyl)ethyl Jphenyl } propanoate (3.0 g, 7.2 mmol) in methanol
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(40 ml). After addition, the mixture was stirred for 2 hours. Hydrochloric acid (10%) was then I
added dropwise into the mixture to a pH = 4-5. The reaction mixture was evaporated in
vacoum to remove methanol. The residue was extracted with ethyl acetate. The ethyl acetate
solution was washed with brine and dried with magnesium sulfate. The solvent was removed
in vacunm. Columa chromstography of the residue on silica gel using etivyl acetate/heptan
(20:80 till 60:40) as eluant gave 1.9 g (yield 70%) of the desired product.

'"H NMR(300 MHz, CDCl): 2.27 (1, ] = 6 Hz, OH), 2.91(s, be, 3H), 3.10(t, J = 7 Hz, 2H),
3.14(s. IH), 3.70-3.80 (m, 2H), 4.16(1, J = 7Hz, 2H), 6.85(d, J = 9 Hz, 2H), 7.16(d, ] = 9 Hz,
2H), 7.23 (d, ] = 9 Hz, 2H) and 7.34(d, J = 9 Hz, 2H).

C NMR(75 MHz, CDCly): 33.63, 35.10, 36.99, 37.29, 61.76, 68.23, 114.83 (2C), 120.50,
122.0 (2C), 128.68, 130.15 (2C), 120.58 (2C), 137.92, 147.84 and 157.90.

20

A mixture of 4-{2-(4-formylphenoxy)ethyl]phenyimethanesulfonate (2 g; 6.24 mmole), ethyl
cyapoacetate (1.41 g; 12.48 mmole) and sodium scetate (1.34 g; 15.6 mmole) was beated to
120°C. The mixtare which melted upon heating was then allowed to cool down.
Dichloromethane was added, the solution was washed with water and brine. The organic
phase was dried with sodium sulfate, filtared and the solvent evaporated in vacuo.
Chromatograpby of the crude prodnct o silica gel using heptane-ethyl acetate (gradient 9:1 to
1:1) a3 cluant followed by crystallization gave 1.98 g (yield 77 %) of the desired product.

'"H-NMR (400 MHz; CDCly): 1.37 (¢, 3H, J=7.1 Hz), 3.13 (¢, 2H, Jm6.8 Hz), 3.13 (s, 3H).4.24
(t, 2H, J=6.8 Hz), 4.35 (g, 2H, J=7.1 Hz), 6.95 (dm, 2H, J=9 Hz, unresolved), 7.23 (dm, 2H,
)=9 Hz, unresolved), 7.32 (dm, 2H, J=9 Hz, unresolved), 7.97 (dm, 2H, J=9 Hz, unresolved),
8.15 (s, 1H).

HC-NMR (100 MHz: CDCls): 14.2, 34.9, 374, 62.4, 68.6, 99,6, 115.2, 116.1, 122.1, 124.6,
130.5, 133.6, 137.3, 148.0, 154.3, 162.8, 163.1.
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A mixture of compound (a) (1.69 g; 4.07 mmole) and diethyl-1,4-dibydro-2,6-dimethyt-3,3-

5 pyridine dicarboxylate (2.06 g; 8.14 mmole) was siowly heated to more than 190" C under

10

15

vacuum and thereafter allowed to cool to room temperature. The crude product was purified
by chromatography on silica gel using heptane:ethryl acetate (gradient 2:1 to 1:1) as eluant to
give 1.55 g (yield 91 %) of the desired product.

'H-NMR (400 MHz; CDCl3): 1.17 (1. 3H, J=7 Hz), 2.96-3.16 (m, 6H), 3.66-3.72 (m, 1H),
4.05 (1, 2H, J=6.8 Hz), 4.13 (q. 2H, J=7 Hz), 6.73 (dm, 2H, J=8.5 Hz, unresclved), 7.09-7.19
(m, 4H), 7.25 (dm, 2H, J=8.5 Hz, unresolved).

YC-NMR (100 MHz; CDClha): 13.4, 34.3, 34.5, 36.7, 39.3, 1143, 116.0, 121.5, 127.2, 129.6,
130.1, 1374, 147.5, 157.7, 165.2.

In an anlagous method to the preperation of Example | using ethyl 2-ethoxy-3-{4-[2-(4-
ethyloxyphenylethoxylphenyl } propancate (0.925g, 2.393 mmol) and sodinm borohydride

(0-157g, 20.64mmol), the reaction was quenched after 24 hours to give 0.723g (yield 89%) of
the desired product. '

The compound was synthesised in an analogous mefliod to the preparation of the starting
material of Example 3(d) using 2-{4 ethoxyphenyljethanol (3.431 g, 20.74 mmol) and
Example 3(b) (4.919 g, 20.64 mmol). Purification by chromatography on silica gel using

beptane:ethyl acetate (gradient 1:1 to 3:5) as eluants gave 6.3 g (vield 79 %) of the desired
proBmet



H1761

15

an_ waud
- .

1-Carbamoyl-1-ethoxy-2-[4-{2-{4-metirylsulfonyloxyphenyl }ethoxy)phenyljethans (0.8 g,
1.96 mmol) was dissolved in THF (10 ml, dry) and the solution was cooled in an ice-bath.
Borane-methyl suifide complex (2.0 M salution in diethyl ether, 2.5 ml, S mmol) was added
After & while, the cooling-bath was cemoved. The mixture was stirred for 0.5 hour end then
heated to geatly reflux for 6 hours. After cooling down to room temperature, bydrochiorie acid
(10%, 0.8 mi) was dropped in. The regulting mixture was stirred for 2 hours and then
evaporated in vacyum until it was dry. The residue was treated with tetrahydrofuran/diethyl
ether. White precipitatas were formed and were filtered. 0.73 g of the desired product was
obtained, yield 87%.

'H NMR(300 MHz, CDyOD): 1.1%t, J = 7.5 Hz, 3H), 2.65-2.7%(m, 2H), 2.88-2.98(m, 2H),
3.08(t, J =7 Hz, 2H), 3.19 (s, 3H), 3.44-3.54 (m, 1H), 3.60-3.74(m, 2H), 4.17 (t. ] = 7 Hz,
2H), 6.85 (d, J = 9 Hz, 2H), 7.13 (d, F = 9 Hz, 2H), 7.24 (4, s =9 Hz, 2H) and 739 (d, T =9

* BC NMR(75 MHz, CD,OD): 15.59, 36.07, 37.42, 37.88, 43.61, 66.23, 69.52, 78.0, 115.73

(2C), 123.16 (2C), 130.19, 131.56 (2C), 131.64 (2C), 139.64, 149.58 and 159.19.

Lithium hydroxide krydrate (0.12 g: 2.82 mmole) dissolved in water (10 ml) was slowly added
0 a solution of othyl 2-ethoxy-3-{4-(2-{4-methylsulfonyloxyphenyl Jethoxy)-
phenyljpropanoate (described in Exampie 8) (1.12 g; 2.56 mmole) in THF (30 ml). After
stirring at room temperature for 3 hours, water (50 ml) was added and THF was removed by
evaporation /s vacuo. The residue was scidified with hydrochloric acid (2M), and extracted
three times with ethyl acetate. The combined organic phases were dried with
magnesiumsulfate. Evaporation of the solveat gave 1 g (yield 96 %) of the desired product.

N
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"H-NMR (500 MEz; CDCl,): 1.17 (¢, 3H, J=7 Hz), 2.91-2.99 (m, 1H), 3.03-3.11 (m, 3H),
3.12 (s, 3H), 2.39-3.47 (m, 1H), 3.57-3.64 (m, 1H), 4.01-4.06 (m, 1H), 4.14 (¢, 2H, J=6.7 Hz),
6.81 (dm, 2H, J=8.6 Hz, unresolved), 7.15 (dm, 2H, I=8.6 Hz, uaresoived), 7.22 (dm, 2H,
1=8.6 Hz, unresolved), 7.33 (dm, 2H, J=8.6 Hz, unresolved).

3C-NMR (125 MHz; CDCly): 15.0, 35.1, 37.2, 37.8, 66.8, 68.1, 79.7, 114.4, 121.9, 128.8,
130.49, 130.52, 137.9, 147.8, 157.5, 165.1.

Ammonia was bubbled through a mixnire of compound (2) (2.9 g: 7.1 mmole) and
benzotriazol-1-yl-oxy-tris-pyrrolidino-phosphonium hexafluorophosphate (3.7 g; 7.1 mmole)
in DMF (30 ml) for 3 hours at room temperahmre. Water and cthyl acetate were added. The
phases were scparated, the organic phase was washed with water, dried with magnesium
sulfate and the solvent was evaporated in vacuo. The crude product was crystallized in dicthyl
cther to give 2.5 g (yield 86 %) of the desired product as a white powder.

. "H-NMR (300 MHz; CDCL): 1.13 (t, 3H, J=6.8 Hz), 2.80-2.90 (m, 1H), 3.05-3.14 (m, 6H),
3.36-3.56 (ma, 2H), 3.84-3.91 (m, 1H), 4.14 (¢, 2H, J=6.5 Hz), 5.38 (s bx, 1 NH), 642 (s br, 1
NH), 6.80 (dm, 2H, J=8 8 Hz, unresolved), 7.15 (dm, 2H, }=8.8 Hz, umresolved), 7.19-7.27
(m, 2H), 7.34 (dm, 2H, J=8.1 Hz, unresolved).

“C-NMR (75 MHz; CDCls): 15.2, 35.2, 37.3, 38.0, 66.6, 68.1, 81.4, 114.2, 1220, 129.7,
130.58, 130.64, 138.0, 147.8, 157.3, 175.2.

1-Carbamoyl-2-{4-(2- (4-test-butyloxycarbonylaminophenyl jethoxy)phenyl]-1-
ethoxyethane(0.63 g, 1.47 mmolec) was dissolved in dioxane (20 ml) and pyridine (0.35 g, 4.41
mmole) was added. The mixture was placed in a ultrasonic bath for 5 minutes, then
triflocroacetic acid anhydride (0.37 g, 1.76 mmole) was added. Alter stirfing at room
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tempecnture for 16 hours it was checked using HPLC that all the starting material was
consumed. Sodium carbonate solution was added and extracted three times with
dichloromethene. The organic phase was dried with magnesium sulfate and evaporated.
Purification of the crude product with preparativ HPLC (Kromasil C8, 7 ym, 50x250 mm)
5 using acetronitrile (70-80 %) in ammonium acetate buffer (pH 7) as mobil phase gave 0.47 g

(75% yield) of the desired product.
'H-NMR (400 MHz; CDCl,): 1.25 (1, 3H), 1.54 (s, 9H), 3.00-3.12 (m, 4H), 3.46-3.55 (m, 1H),
3.78-3.87 (m, 1H), 4.13 (t, 2H), 422 (t, 2H), 6.53 (-NH), 6.86 (d, 2H), 7.17-7.24 (m, 4H),
731(d, 2H)

10
BC.NMR (100 MHz; CDC13): 15.0, 28.6, 35.3, 39.4, 66.6, 69.0, 70.6, 80.7, 114.9, 118.5,
119.1, 127.0, 129.8, 130.9, 133.1, 137.1, 153.1, 1585

3-{4{2(4-tert-Butoxycarbonylamino phenyl jethoxy]phenyl]-2-ethoxypropanoic acid (1.18

20 g, 2.75 mmoile) and benzotriazol-1-yl-oxytri-pyrrolidinophosphoninmbexafiuorophosphate
(1.43g, 2.75 mmole) were dissolved in dry DMF (20 ml). Ammonia gas was bubbled through
the mixture for S minutes. After stirring at room temperature for 16 hoars it was checked
wing HPLC that all the starting material was consumed. Water was added and extracted threc
times with ethyl acetwte dried with magnesium sulfate and evaporated. The residue was

2S5 redissolved in dichloromethane and chromatography on silica vaing a gradient system of
dichloromathane:methanol (0-5 %) gave 1.04 g (85 % yield) of the desired product.

‘H-NMR (500 MHz; CDCly): 1.16 (¢, 3H), 1.55 (s, 9H), 2.85-2.92 (m, $H), 3.06 (1, 2H), 3.08-
3.14 (m, 1H), 3.41-3.48 (m, 1H), 3.50-3.58 (m, 1H), 3.92 (q, 1H), 4.14 (t, 2€1), 5.91 (-NH2),
30 6.62 (-NHa), 6.72 (-NHy), 6.84 (d, 2H), 7.18 (d, 2H), 7.34 (d, 2H)
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BC.NMR (125 MHz; CDC13): 15.5, 28.6, 35.4, 38.4, 66.9, 65.0, 81.7, 114.5, 119.1, 129.8,
1309, 133.2, 137.1, 157.8, 175.8

Lithium hydroxide hydrate (77 mg; 1.85 mmole) in water (5.5 ml) was slowly added to a
solution of ethyl 3-{4-[2(4-tert-butoxycarbonylaminopheayl)ethoxy]phenyl } -2-
ethoxypropanoate (0.77 g; 1.68 mmole) in THE (7.6 ml). After stirring at room temperature
for 4 hours the reaction mixture was kept in a freezer for 4 days. THF was removed by
evaparation in vacuo. More water was added and the mixture was acidified with hydrochloric
acid to pH1. The product was extracted with ethyl acetate, washed twice with water, dried
(sodium sulfate), filtered and the solvent was evaporated in vacuo to give 0.712 g (98.7 %
yield) of the desired product.

'H-NMR (400 MHz; CDCl;): 1.18 (¢, 3H, J=7 Hz), 1.54 (s, 9H), 2.93-3.10 (m, 4H), 3.36-3.45
(m, 1H), 3.60-3.69 (m, 1H), 4.02-4.07 (m, 1 H), 4.12 (1, 2H, J=7 Hz), 6.83 (dm, 2H, J=8.8 Hz,
unresalved), 7.15-7.23 (m, 4H), 7.27-7.34 (m, 2H), 10.28 (bs, INH).

YC-NMR (100 MHz; CDCls): 15.0,28.3, 35.2, 38.0, 66.7, 68.8, 79.9, 80.7, 114.6, 119.1,
129.0, 129.4, 1304, 133.1, 136.8, 153.2, 157.8, 175.3.
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1. A compound of the genecal formmia ()

i ;ED’“"'"’W’?Q‘ .

and stereo and optical isomers and racemates thereof as well ss pharmaceutically acceptable
salts, prodrugs, solvates and crystailine forms thereof, in which formula
A is gituated in the ortho, meta or pars position and represents

" A

/gfmn )ﬁzlmn

Rt or A2 whesein
R is cyano, when X is 0, and whea X is 1 then R is;

-BR" or SCOR", wherein B is O, 8, SO or SO,, wherein R"
represents kydrogen, alkyl, aryl or alkylaryl and wherein the alkyl, aryl or alkylaryl group is
apﬁannﬂynbﬁumdomormﬁmbyk‘.whdnkbwm:ﬁ.w
cyano, -NR'R", =0, halogen, -OH, -SH, -Oalkyl, -Ouryi, -Oalkylaryl, -COR", -SR’, -SOR®,
or-SOR", wherein R® represents hydcogen, alkyl, aryl or alkylaryl and R? ropresents alkyl,
aryl or alkylaryl;

BB'R", whereinB' s O when B is S, SO or SO, or B' is S, 8O or SO, when B is O,
and wherein B and R" arc as defined shove;



R? represcnts aikyl, halogen, aryl, alkylaryl, alkenyl, alkynyl, nitro or cyano and
wherein the alkyl, aryl, alkenyl, alkylaryl and alkynyl group is opticnally substituted by R®,
wherein R" is as defined sbove;

-BR" wherein B and R are 23 defined sbove;

s SO;NR'R', wherein R represeats hydrogen, sikyl, acyl, aryl or alkylaryl and R is
as defined above;

-SO70R", wherein R® is a5 defined sbove;

OCONRR®, wherein R and R® are 23 defined above;

-NR°COOR®, wherein R® and R are as defined above;

10 -NR°COR", wherein R® and R" are as defined above;

-CONR'R", wherein R and R" are as defined above;

-NR°SO,R?, wherein R® and R are s defined above:

-NRCONR"R, whercin R® and R® are s¢ defined above and R” reprosents

bydrogen, alkyl, aryl, or alkylaryl;

15
R'.R’adk‘mthamewdlﬂumndmhwuhydmdmm.

aikenyl, alkynyl, cyano, halogen or alkylaryl wherein the alkyl, aryl, alkeayl or alkynyl group
is optionally substituted by R®;

20 0 it an integer from 1 to 6;
X is s integer O or 1;

D is situated in the ortho, meta or para position and represents alkyl, acyl, aryl,
25 alkyleryl, balogen, -CN and NO;. wherein the alkyl, aryl, or alkylaryl group is optionally -
substituted by R" ;

/7
)69
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NR°COOR®, wherein R® and R® are as defined above;
NR°COR", wherein R® and R" are as defined above;
-NRR", wherein R® and R" are as defined above:

-NR°SO,RY, wherein R® and R® are 25 defined sbove;

NRSCONR'R®. whereln R®, R and R are as defined sbove:

NR°CSNR'RY, wherein R®, R® and R as defined sbove;
-OR", wherein R* is as defined sbove;

-0S0;R", wherein R is as defined sbove;

-S0;RY, wherein RY is as defined above;
Md.whﬁnkdhn&ﬁndM:

-SR°®, wherein R® is as defined above:

-SO;NR'R', wherein R and R® are s defined shove;
-SO,0R", wherein R" is a3 defined shove;

-CONRR", wherein R® and R" are as defined sbove;
OCONR'R®, wherein R and R® arc as defined above;

D’ is simated in the orthc, meta or para position and represents hydrogen, alkyl, acyl, aryl,

alkylaryl, halogen, -CN, -NO3,

NR'R®, wherein Rf and R® are as defined sbove;
-OR’, wherein R is as defined above;

-080,R?, wherein RY is as defined above;

D"* is situsted in the ortho, meta or para position and represents hydrogen, alkyl, acyl, aryl,

alkylaryl, halogen, -CN, -NO;,



. Hi%é1

NR'R® wherein RT and R® are as defined sbove;
-OR’, wherein R’ is as defined above;
-0SOsR%, wherein RY is a3 defined above.

2. A compound of formua) [ as cleimed in claim 1 wherein A is situated in the meta or para
position and represents

15 .
Rl.lkandk‘mhmwmwenhmhymmuyl.
alkenyl, alkynyl or cyano, wherein the alkyl, aryl, alkenyl or alkyayl groop is optionally
substituted by R®;

20 RZMMM.MMWGWMM&M.
aryl, alkenyl and alkynyl group is optionally substituted by R®;
-BR‘:

-0OSOsR";

<3
| 71
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-NR°COR";
-CONR":

5 D is sm integer from 1 to 2;
D is situated in the ortho, meta or para position and represents alkyl, acyl, aryl, alkylaryl,

halogea, -CN, -NO;, wherein the alkyl group is optionally substitnted by R®.

10 080,R%;

15 -SR%

D’ is situsted in the ortho, meta or para position and represents
20 hydrogen, alkyl, alkylaryl, halogen, -CN or -NOy;
-OR", wherein R" is hydrogen or alkyl;

D’ is situated in the artho, meta or para position and represents
hydrogen, alky}, alkylaryl, halogen, <CN or -NO5;

25 or":
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wherein R*, R, RS, R%, R and RS are. as defined in claim 1.
3. A compound of formula I as claime in claim 2 wherein
5 Ails simudinunmupmpmmc;::
Ris -OR" -SR", -SCOR® or -OSO;R" wherein R" is hydrogen, alky! or alkylaryt; -

R? is cyano,
10 -OR" wherein R" is a5 defined ahove;
-NR°COR" wherein R is as defined sbove;
-CONR'R" wherein R" is as defined above;
R!, R and R* are independently solocted from hydrogen or alkyl (preferably both R', R and
15 R* are bydrogen);

D is sitoated in the ortho, meta or pars position (preferably D is sitaated In the pan position)
and represents alkyl optionally substituted by R® or cyano;
-OR", wherein R" is as defined sbove.
20 -NR°COR", whercin R® is as defined sbove;
-CONHR"R", wherein R® is are as defined sbove;
- NR°COOR", wherein R" is as defined above;

-OSO;R", wherein R* is defined above;
SoR%:
25 - NR°COOR", wherein R" is as defined abave;
D'is  hydrogen. ' : s
.. /f, \

f- %
i
\
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D"is hydrogen:

wherein R® and R? are a5 defined in claim 1.

4.
Ais

A compound of formnla I as claimed in claim 3 wherein
situated in the para position;
-OH, -Oulkyl or -Qalkylaryl;

-SCOR";
d

the integer |;

Dis issitusted in the para position, and represeats - NRPCOOR?, wherein R® represesits
hydrogen or alkyl

-OCONR'R®;

-OSOR’;

175
17y
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wherein R" is defined in clsim 2 and wherein R® and RY are defined in claim 1.
S. A compound of formula I as claimed in claim 4 wherein

R

10 Rlis

954

Dis

15 COOR";

9 %

:

wherein R" is defined in claim 2 and wherein R? is defined in claim 1
20 6. A compound of formnl I as claimed in any claim from 1 to § for use as a medicament.

7. A pharmaceutical formulation comprising a compound of formula L, as defined in any
claim from 1 to 5 and a pharmaceutically acceptable adjuvant, diluent or carvier.

25 8. Use of & compound of formula 1, as defined in any claim form 1 to 5, in the
prepantion of & medicament for the treatment or prophylaxis of conditions associated with a
patient having reduced sensitivity to insulin.
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Ahstract

The present inveation relates to certain phenalkyloxy-phenyl derivatives of formula I and
analogs, t0 & process for preparing such compounds, baving the utility in clinical conditions
5 associsted with insulin resistance, to methods for their therapeutic use and to pharmaceutical
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REIVINDICACIONES PRV 88-12-03

1. Una composicién de la formula (I)

' [CH,], - CH, -0
s>
o o~

y sus isOmeros estéreo y 6ptlico y racemates como también sus
sales, precursores de droga, solvatos y formas cristalinas
farmacéuticamente aceptables, donde la formula A se ubica en

la posicién orto, meta o para y representa

A )
)\]/\n
3 . R o - A2 , donde
R

R es -NR*R~, donde cada R* es 1gual o distinta y donde- R=
representa hidfégeno: alquilo, arilo o alquilarilo y donde el
algquilo, arilo o alquilarilo en grupo se sustituye
opcionalmente durante una o mas veces por Re, donde RP
representa el alquilo, arileo, alguilarilo, ciano, -NReRe, =0,
halégeno. -OH, -S5H, -Oalquilo, -Oarilo, -Oalquilarilo, -CORe,
- -SR4, -50R4, o -50zR¢, donde Re representa hidrégeno,

alquilo, arilo o algquilarildé y R4 representa algquilo, arilo o

alquilarilo;

GABRIEL RUEDA m‘.ﬁn
TRADUCTOR OFICIAL
RESOLUCION 1396 DE NOV. 19-83
MINISTERIO DB JUSTICIA



R2 representa algquilo, halégeno, arilo, alquilarilo,
alquenilo, alaquinilo, nitro o clano y donde el grupo alquilo,
arilo, algquenilo, alguilarilo y alqQuinilo se sustituye
opcionalmente por RP, donde RP corresponde a la definicién

dada anterliormente;

-BRe donde Bea 0O o0 S y R corresponde a la definicién

dada anteriormente;

-80z2NRaRf, donde R representa hidrégeno, alquilo, acilo,
arilo o alquilarilo y R® corresponde a la definicién dada
anteriormente;
-5020R®*, donde R <corresponde a la definicidn dada
anterlormente;
-OCNRfR=, donde Rf y Re* corresponden a la definicién dada
anteriormente;
—NReCOOR4, donde Re y R4 corresponden a la definicién dada
anteriormente;
-NReCOR4, donde Reo y Rd9 corresponden a la definicién dada
anteriormente;
-CONR=Re, donde R® y R correeponde & la definicién dada
anterlormente;
-NRo°Re donde R® y R= corresponden a la definicién dada
anterlormente;
-NRe80z2R4, donde R® y R4 corresponden a la definicién dada
anteriormente;
-NReCONRaR®, donde R* y Re corresponden a la definicién dada
anteriormente y RX representa el hidrégeno, alquilo, arilo o

alquilarilo;

4 b"u
QABRIEL RUEDA [+]
TRADUCTOR OFICIAL
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Ri, R® y R4 son 1iguales o distintos y cada uno
representa el hildrégeno, alquilo, arilo, alguenile,
alguinilo, ciano, halégeno o alquillarilo donde el grupo
alquilo, arilo, alguenilo o algquinilo se sustituye

opclonalmente por RbP:
n eas un entero de 1 a 8;

D ee ubica en la posicién orto, meta o para y representa
alquilo, acilo, arilo, alguilarilo, halégeno, -CN y NO=z,
donde el grupo alquilo, arlilo o alquilariloco se sustituye

opclonalmente por RP:

—-NReCOOR2, donde Re y Re corresponden a la definicién dada
anteriormente;

-NReCOR®, donde R® y R* corresponden a la definicién dada
anteriormente;

-NR°R*, donde R®° y Ra corresponden a la definicién dada
anteriormente;

-NR=e502R4, donde Re y R4 corresponden a la definicién dada
anteriormente;

-NRe*CONR®Re, donde Ra, Ro y Rx corresponden a la definicién
dada anteriormente;

-NReCSNRaR®, donde R=, R= y R® corresponden a 1la definicién
dada anteriormente;

-ORe, donde R=  ©corresponde a la definicién dada
anteriormente;

-080z2zR4, donde R4 corresponde a la definicidén dada

b GABRIEL RUEDA M
TRADUCTOR OFICIAL

anteriormente:

RESOLUCION 399§ DE NOV. 29-81
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-50=R4, donde R4 corresponde a la definicién dada
anteriormente;
-SOR4, donde R2 corresponde a 1la definicién dada
anteriormente;
-8Re, donde Re corresponde a la definicién dada
anteriormente;
-502NR=RT¥, donde RTf y R= corresponden a la definicién dada
anterliormente;
-80z0R4, donde Rd correupondg a la definicién dada
anteriormente;
—CONR*R*, donde R® y Ra corresponden a la definicién dada
anterliormente;
-0CONRTR=, donde R¥ y R corresponden a la definicién dada

anteriormente;

D° s®se ubica en la posicién orto, meta o para y representa
hidr6geno, alquilo, acilo, arilo, slquilarilo, halégeno, -CN,
-NOZS

-NRfR®> donde Rf y Rb corresponden a la definiciém dada
anteriormente;

-OR*¥ donde Rf corresponde a la definicién dada anteriormente;
-0S0zR® donde R2 corresponde a la definicién dada

anteriormente;

D" se ublca en la posicibén orto, meta o para Yy representa
hidrégeno, alquilo, acilo, arilo, algquilarilo, halégeno, -CN,
-Nozq

-NR*R® donde RT y R corresponden a la definicién dada

anterliormente:

ITRADUCTOR OFICIAL

RESOLUCION 596 DE KOV. 29-82

MINISTERIO DB JUSTICIA
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-0ORT donde R¥ corresponde a la definioldén dada anteriormente;

_ -0S0zR4d donde Ra corresponde a la definiclén dada

anterlormente;

2. Una composicién de la formula I segliin se describiéd
en la reivindicacién 1 &onde A Be ubica en la posiecidn meta o

para y representa

/k\n\/\
A
R?FI4

donde R es
-NRaR&, donde cada R= es 1igual o distinta y representa

hidrégeno, alqullo o algullarilo;

Ri, R3 y R4 son iguales o distintas vy cada una representa
hidr6égeno, algquilo, arilo, algquenilo, alquinilo o eciano,
donde el grupo alquilo., arilo, alguenilo o algquinilo es

sustituldo bpcionalmente por RP;

R2 representa algquilo, arilo, alquenilb, ciano o alquinilo y
donde el grupo algquilo, arilo, algquenilo ¥ alquinilo se

sustituye opclionalmente por RP:

_BRl;
-50z2R=a;
—-OCONRZRa;
—~NReCOOR4 ;
~NReCORa; b"“(
GABRIEL r'UEDA L
~CONRaRe; yRADUCTOR orﬁg:
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n es un entero de 1 a 2.

D Be ubica en la posicién orto, meta o para y representa
alquilo, acilo, arilo, alquilarilo, halégeno, -CN, =-NO=z,

donde el grupo algquilo se sustituye opcionalmente por RP;

—OR=;
-0802R4;
—0OCONRaR<T;
-NRoCOQR< ;
~NReCOR=;
-80zR4;
-8Re;
-CONR=Re ;
—~NRoRa;

D se ubica en ls posicién orto, meta o para y representa
hidrégeno, alquilo, alguilarilo, haldégeno, -CN, o —NO=z:
=0Rn;

D" =se ubica en la posicién orto, meta o para y representa
hidré6geno, alqullo, algquilarilo, halégeno, -CN, o —-NO=:
-ORP;

donde Re, Rb, Re, R4 y Rf corresponden a la definicién dada

en la reivindicacién 1.

3. Una composicién de la formula I segin ese describié

en la reivindlcacién 2 donde

8 ‘b&'f-(..
GABRIEL nuimo 2
TRADUCTO
RESOLUCION 3936 DE NOV. 19-81

MINISTERIO DE JUSTICIA
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A se ubica en la posicién meta o para; /g
R es -NR*R*> donde cada R® es igual o distinta y corresponde a
hidrégeno, algquilo o alguilarilo;
R2 es ciano,

-ORa;

-NRaCORs ;

—CONRoR=a;

Ri. R3 y R4 se seleccionan independientemente a partir de

hidrégenc o alquilo:

D se ublica en la pvosicién orto, meta o para y representa el

alquilo sustituido opcionalmente por RP o ciano;

—OR=;
-NReCORa;
—CONHReRa ;
~NRoCOOR4;
-050=2R4;
-S02R4;
—QOCONReRs;

D° es hidrégeno:

D" e&s hidrégeno;

y donde Ra, RP, Re y R4 corresponden a la definicién dada en

la reivindicacién 2.

4. Una composicién de la formula I, segin se describié

Y
8 GABRIEL RUEDA%A’T:;/

TRADUCTOR OFI
RESOLUCICN 1996 DE NOV. 9-82
MINISTERIO DE JUSTICIA
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A se ubica en la posicidn para;
R es -NRaRa donde cada R® es igual o distinta y corresponde a

hidré6geno, algquilo o alguilarilo;

R* es hidrégeno;
R2 es —Oalgquilo, preferiblemente -Oalgullo de cadena corta:

-Ciano;

R3 es hidrégeno;
R4 es hidrégeno;
n es el entero 1;
D se ubica en la posicién para, y representa ~-NRRCOOR4, donde
R» representa hidrégeno o alquilo,
-CONR=Ro;
~S0=R4;
—0850zR4;
-CN;

donde Re, Re y R4 corresponden a la definicién dada en la

reivindicacién 3.

5. Una composicién de la formula I, segin se describe

en la reivindicacién 4, dénde

R2 eB -Oalquilo;
D es -NRRhCOORa»: o
-0502R4;

donde R4 corresponde a la definicién de la reivindicacién 4.

GABRJEL RU.DW
10 TRADUCTOR OFICIAL
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6. Una composiclién de la formula 1 esegiin ae indicé en
una de las relvindicaciones 1 a 5 para utilizarse como

medicamento.

T. Una formulacién farmacéutica gque comprende una
campoeicién de la formula I, segin se define en una de las
reivindicaciones de 1 a 5 y un adyuvante, diluyente o

portador farmacéuticamente aceptable.

8. La utilizacién de una composicién de la formula I,
segin se define en una de las reivindicaciones 1 a 5, para la
preparaciéon de un medicamento para el tratamiento o
profilaxis de condiciones asocladas con un paciente gque

presente reducclén de la sensibilidad a la insulina.

La anterior es Traduccién Oficial de un documento presentado
originalmente en inglés. Esta traducelén fue realizada por
GABRIEL RUEDA CHADID (Traductor Oficial). Resolucién 58986 del
Minjustiola, por lo cual estampo mi Sello y Firmo.

Bogotd D.C.., Noviembre 28, 2000.
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Field of iaveati

The present invention relates to cortain phenalkyloxy-phenyl desivatives of formala I and

analogs, 1o a process for preparing such compounds, having the utility in clinical conditions

associnted with insulin resistance, to methods for their therapeutic use and to pharmaceutical
" eaining them.

Background of the invention

Insulin resistance, defined as reduced senaitivity to the actions of insulin in the whole body or
individuoal tissues such ss skeletal muscle, myocardium, fat and liver prevail in many
individuals with or without dishetes mellitns. The insulin registance syndrome, IRS, refers to a
possibly type 2 disbetes mellitus,artexial hypertension, ceotral (visceral) obesity, dyslipidemia
cbserved as deranged lipoprotein lovels typically charactarised by clevated VLDL (very low
density lipoproteins) snd reduced HDL (high density lipoproteins) concentrations, the
precense of emall, dense LDL (Low Density Lipoprotein) particles and reduced fibrinolysis.

Recent epidemiological resserch has documcnted that individuals with insulin resistance run &
greadly increased risk of cardiovascular morbidity and mortality, notsbly suffering from
myocardial infarction and stroke. In noo-insulin dependent disbetes mellitus these
atherosclerosis relatod conditions canse up to 80% of all deaths.

In clinical medicine there is at preseut only limited awsreness of the need % increass the
insulin sensitivity in IRS and thus to cosrect the dyslipidemia which is considered to cause the
accelerated progress of atherosclerosis.

Furthermore there is at present no pharmacotherapy available to adequately carrect the
metabolic disorders associated with IRS. To date, the treatment of type 2 diabetes mellitus has
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been focused on correction of the deranged control of carbobydrate metabolism sssocisted
with the disease. Stimulation of endogenous insufin secretion by means of secretagogues, Ifke -

sulphonylureas, and if necessary administration of exogenous insulin are methods frequently
used to normalise blood sugar but that will, if anything, further enhance insulin resistance and
will not correct the other manifestations of IRS nor reduce cardiovasculer morbidity and
mortality. Jn addition such treatment involves a significant risk of hypoglycemia with
associsted complications.

Other therspeutic strategies have focused on sberrations in glucose metabolism or sbsoeption,
including biguanides, such as methformin, or glocosidase inhibitors, such as acarbosc.
Although these agents have been efficacious to a degree, thelr imited clinical effect is
associated with side effects.

A novel therapeutic strategy involves the use of insulin sensitising agents, such as the
thiazolidinediones which at least in part mediate their effects via an agonistic action on
nuclear receptors. Ciglitazone is the prototype in this class. In animal models of IRS these
compounds seem (o commect insulin resistance and the agsociated hypertriglyceridasmia and
hyperinmlinemia, as well as hyperglycemia in diabetes, by improving insulin sensitivity via
an effect on lipid transport and handling pdmarily in adipocytes, leading to enhanced insulin
action in skaletal muscle, liver and adipase tissue. '

Ciglitazone as well as later described thiszolidinediones in clinical development either have
been discontinued reportedly due to unacceptable toxicity or show inadequate potency.
Therefore there is a need for new and better compounds with insulin senaitising properties.

Degcsintion of the kventi

The invention relates o compounds of the general formula (T)
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and stereo and optical isomers and racemates thereof as well as pharmaceutically acoeptabie
salts, prodrugs, solvates and crystalline forms thereof, in which formula
A is situated in the ortho, meta or para position end represenis

o i

R~ AN

R4 or R2 wherein
R is -NR'R", wherein each R" is the same or differeat and wherein R"
repeescots hydroge, alkyl, aryl or alkylaryl (proferably R is selected from hydrogen, alkyl
and alkyaryl) and wherein the aliyl, aryl or alkylaryl group is optionally substituted one or
more times by R®, wherein R® représents aikyl, aryl, alkylaryl, cyano, -NR°R®, =0, halogen, -
OH,
-SH, -Oalkyl, -Osaryl, -Oulkylaryl, -COR’, -SR®, -SOR?, or -SO.R? (preferably R” is selected
from alkyl, aryl, alkylaryl, cyano, -NHa, =0, halogen and -OH), wherein R® represents
bydrogen, alkyl, aryl or alkylary! and R® represcats alkyl, aryl oc alkylaryl;

K" represcats alkyl, halogen (preferably fluorine), aryl, alkylaryl, alkenyl, alkynyl,

nitro or cyano and wherein the aikyl, aryl, alkenyl, alkylaryl and alkynyl group is cpticually
substituted by R®, wherein R® is as defined sbove;
-BR" wherein B is O or S and R" is as defined sbove;
-SO,NR'R", wherein R represents hydrogen, aikyl, acyl, aryl o alkylaryl snd R" is
a8 defined above; -
-SO20R", wharein R" is as defined above;
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OCONR'R", wherein R and R® are as defined sbove;
-NR°COOR®, wherein R® and RY are as defined above;
-NRSCOR", whersin R® and R® are as defined above;
CONR'R®, wherein R® and R" is as defined sbove;
s NRR", wherein R® snd R" are as defined above;
-NR°SO;R", wherein R® and R are as defined sbowe;
-NR°CONR'RY, wherein R® and R® are as definod sbove and R¥ represents
hydrogen, alkyl, aryl, or alkylaryl;

10 R', R® and R* are the same or different and cach represents hydrogen, alkyl, aryl,
alkenyl, alkcynyl, cyamo, helogen or alkylaryl (preferably R', R end R* are independently
selected from hydrogen or alkyl, ideally R', R® and R* are hydrogen) wherein the alkyl, aryl.,
alkenyl or alkyny! group is optionally substituted by R®;

15 n is an integer from 1 to 6 (preferably n is an Integer from 1 to 3, ideally n is 1);

D is situated in the orthe, meta or para position (preferably D is simated in the para
position) and represcats alkyl, acyl, aryl, alkylaryl, halogen, -CN and NO,, wherein the alkyl,
aryl, or alkylaryl group is optionally substinzted by R®;

20 NRCOOR", wherein R® and R" are as defined above;

-NR°COR", wherein R® and R" are as defioed sbove;

-NR'R", wherein R and R* are as defined above;

-NR°SO;R", wherein R® and RY are as defined shove:

-NRCONR'R®, wherein R®, R and R are as defined above;

25 -NR°CSNR'R", wherein R®, R® and R" are as defined shove;
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-OR", wherein R" is as defined above;
-0S0;R?, wherein R® is as defined above;
-SO;R®, wherein R? is as defined shove;
-SOR", wherein R? is as defined sbove;

s -SR®, wherein R® is as defined above;
-SO;NR'R'.whﬁan'andR'aeudeﬁmdlbﬂl:
-50;0R", wherein R% is a5 defined above;

-CONRR", wherein R® and R" are as defined sbove:
-OCONR'R®, wherein R and R® are as defined sbove;
10
D’ is situated in the ortho, meta or para position (preferably D' is simated in the ortho or meta
position) and represents hydroger, alkyl, acyl, aryl, alkyleryl, halogen, -CN, -NO2,
-NR'R®, wherein Rf and R® are as defined sbove;
-OR', wherein R is a5 defined sbove:
IS -0SO5R", wherein R is as defined sbove;

D" i situated in the artho, mets or para position (preferably D' is situated in the ortho or
meta position) and represonts hydrogen, alkyl, acyl, aryl, alkcylaryl, halogen, -CN, -NO3,
NR'R® wherein R and R® are as defined sbove;
2 - -OR' whereinR'is as dofined sbove: -
-0SO;R%, wherein R is a3 defined sbove.

For ease of reference the definitions of formula I sbove is henceforth referred to as defined in
Category A. Unless otherwise staied the definitions of the various substituents are as defined
25 under Category A throughout the preseat application.

- - - - -
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The compounds of the formula [ are surpriaingly effective in conditions associated with
insulin resistamce.

5 Category A2: preferred compounds of the present invention are those of formula I as defined
above in category A, but wherein A is situated in the meta or para position (preferably A is
situated in the para position) and represents

10 M'R'.Mneﬂk‘hhmummmhmww

alkylaryl;
R', R® and R* are the seme or different d each represents hydrogen, alkyl, aryl,

alkenyl, alkynyl or cyano, wherein the alkyl, aryl, alkenyl or alkynyl group is
optionally substituted by R”;
15
R represeats roprosents alkyl, aryl, alkeayl, cyano or alkynyl snd whoreis the alkyl,
aryl, alkenyl and alkynyl groap is optionally substituted by R";
-BR" wherein B and R® aro as defined sbove;
-SO,R", wherein R" is as definad sbove:
20 OCONRR", wherein R and R® are as defined sbove:
m‘m‘.mn‘mn‘m-mm
NRCOR", wherein R® and R* are as defined above;
<CONR"R® wheroin R" and R® aro a5 defined above;

25 nls an integer from 1 to 2;
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D is situated in the ortho, meta or para position (preferably D is situsied in tho para
position) snd represents alkyl, acyl, aryl, alkylaryl, halogen, -CN, -NO2, wherein the alky!
group Is opticnally substitnted by R”.

-OR", wherein R" is as defined sbove;;

5 -0SO;R?, wherein R? is as defined above:
-OCONR"R', wherein R" and R are as defined sbove;
-NR°COOR?, wherein R° and R? are s defined shove;

NRCOR", wherein R® and R" are a3 defined above;

-80,R®, wherein R? is as defined sbove;

10 -SR®, wherein R® is s defined above;
-CONR'R", wherein R" and R° arc as defined sbove;
-NR°R", wherein R® and R" are as defined above;

D’ is situated in the ortho, meta or para position (preferably DY is situated in the ortho
15 or meta position) and represents

hydrogen, alkyl, alkylaryl, halogen, -CN or -NO»;

-OR", wherein R” is ydirogen or alkyl;

D' ia situsted in the ortho, meta or para position (preferably D" s sitnated in the

ortho or meta position) and represcuts

20 hydrogen, alkyl, alkylaryl, halogen, -CN or -NO3;

-OR", wherein R is as defined above.

Category A3: further preforred compounds of the present inveation are those as defined within
Category A2, but wherein

25 Ais  situated in the meta or para position (preferably A is situsted in the para position);
Ris  -NR'R" wherein each R" is the same or different and is bydrogen, alky! or alkylaryl;
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-OR" wherein R" and B sre as defined shove;

-NR°COR" wherein R" ind R 23 defined above;

-CONRR" wherein R" and R® as defined above;
R', R® and R* are independently selectad from hydrogen or alkyl (preferably both R, RY and
R* aro tiydrogea);

D is situated in the ortho, meta oc para position (prefersbly D is situsted in the pars position)
and represents alkyl optionaily substinuted by R® or cyano;
-OR", wherein R" is as defined sbove.
NRCOR", wherein R® and R are s defined above;
~CONHRR", wherein R* Mkc.ﬂ?.mm
- NR°COOR?, wherein R®, and RY are as defined above;
-OS0;R®, wherein R? is defincd sbove;
SORY, wherein RY is defined above;
-OCONRR", wherein R* and R® are as defined sbove;
D'is hydogea
D”is hydogen.
Category A4: further preferred compounds of the present inveation are those as defined within
Catogory A3, but whexein
Ais situsted in the para position;
Ris -NR'R" wherein each R" is the same or different and is hydrogen, alkcyl or slkylaryl;
R'is hydroges;
R%is -Oalkyl, preferably -Olower alkyt:
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-Cysno;
R’is hydrogen;
R*is hydrogen;
X is the integer 1;
Dis is situsted in the para position, snd represcats - NR'COOR®, wherein R" represents
hydrogen or alkyl.
-CONR'R® wherein R* and R® a5 defined above;
-SO;R"” wherein R® is as defined sbove;
-OSO,R" wherein R" is as defined above;
-CN;

Category AS: further prefered compovnds of the invention are those described in Category
A4, but wherein
Ris
<Oulkyl, preferably -Oloweralkyl; or
-CN;
Dis
-NR"COOR" whersin R" end R® are as defined sbove; or

-0SO;R% wherein R? 15 a3 defined sbove.

Category A6: further profierred compounds of the invention are thoss described in exsmples 1
to 4. '

Category A7: further preferred compounds of the present inveation are compounds which are
one of the possible ensntiomers.

“Pharmaceutically acceptable salt”, where such salts are possible, includes both
pharmecouticaily acceptable acid and base addition salts. A suitable
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pharmaceutically-acceptabie salt of a compound of Formula I is, for example, an acid-addition
salt of a compound of Formula I which is sufficiently basic, for example m acid-addition salt
with an inorganic or organic acid such as hydrochloric, hydrobromic, sulphwric,
trifiuoroacetic, citric or maleic acid; or, for example a salt of a compound of Formula 1 which
is sufficicatly acidic, for example an alkali or alkaline earth metal salt such as a sodium,
caicium or magnesium salt, ar an ammoninm salt, or a salt with an organic base such as
methylamine, dimethylamine, trimethylamine, piperidine, morpholine or
tris-(2-hydroxyethyl)amize.

In vivo hydrolysabie esters of the compounds of Formula I are just one type of prodrug of the
parent molecule. Other prodrugs of the parent moiecule are envisaged soch as amide
prodrugs, and can be prepared by routine methodology well within the capabilities of someone
skilled in the art. Prodrugs of the compound of Formula [ are within the scope of the
invention. Various prodrugs are known in the art. For examples of soch prodrug derivatives,
a)  Design of Prodrugs, edited by H. Bundgaard, (Eisevier, 1985) and Methods in
Enzymology. 42: 309-396, edited by K. Widder, er al. (Academic Preas, 1985);

b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen snd

H. Bundgaard, Chapter § “Design and Application of Prodrugs”, by H. Bundigaard
p-513-191 (1991);

<) H. Bandgasrd, Advanced Drug Delivery Reviews, 8:1-38 (1992);

d) H. Bundgasrd, ¢z al., Joumal of Pharmaceutical Sciences, 77:285 (1988); and

e) N. Kakeya, ¢f al., Chem Pharm Bull, 32:692 (1984).

The preferred examples of prodrugs include i vivo hydrolysable esters of & compound of the
Forruis L Suitable pharmaceutically-acceptable esters for carboxy or hydroxy include C.
ealkyl esters, Cs ocycloalkyl estem, cyclic amine esters, C, alkoxymethyl esters for example
mothoxymethyl, C, salkanoyloxymethyl esters for exampls pivaloyloxymethyl, phthalidyl
esters, Cy cycloalkoxycarbonyloxyC,.salkyl esters for example
1-cyclohexylcarbonylaxyethyl; 1,3-dioxolen-2-onylmethyl esters for example
S-methyi-1,3-dioxolea-2-onylmethyl; and C, ealkoxycarbonyloxyethiyl esters for example
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1-methoxycarboryloxyethyl wherein alkyl, cycloaikyl and cyclicamino groups are optionally
substituted by, for example, phenyl, beterocycicyl, alkyl, amino, alkylamino, dialkytamino,
hydroxy, alkoxy, aryloxy or benryloxy, and may be formed at any carboxy or bydroxy group
in the compounds of this invention.

1t will also be understood that certain compounds of the present invention may exist in
solvated, for example hydrated, as well as unsolvated forms. It is to be understood that the
present invention encompasses all such solvated forms.

When the substituent OR" represents an alkylaryl group, the preferred alkylaryl is benzyl.

Throughout the specification and the sppeaded claims, a given chemical formnila or name
shall encompass all stereo and optical isomers and racemates thereof as well as mixtures in
differcnt proportions of the scparate ensntiomers, where such isomers and enantiomers exist,
as well as pharmacenticalty acceptuble salts thereof and solvates thereof such as for instance

. .hymmm.yhnpmduiummﬁwﬂnhﬁqnﬂ.uww

fractional crystallisation. The enantiomers may be isolated by soparation of racemate for
example by fractional crystallisstion, resclution or HPLC. The diastcroomers may be isolated
by separation of isomer mixtures for instance by fractional crystallisation, HPLC or flash
chromatography. Alternatively the stereoisomers may be made by chiml synthesis from chiral
starting materials under conditions which will not canse racemisation or epimerisation, or by
dertvatisation, with a chiral reagent. All stereoisomers are included within the scope of the
invention.

The following definitions shall apply thronghout the specification and the appended clabms.

Unless otherwise stated or indiosted, the term “alkyl™ denotes cither a straight or branched
alkyl group having from 1 to § carbon atoms or a cyclic alkyt atom having from 3 to 6 carbon
stoms, the alky] being substitated or unsubstituted. The term “lower alkyl” denotes either o
straight or branched alkyl group having from 1 to 3 carbon atoms or a cyelic alkyl having 3

30 carbon stoms, the wlkyl being substituted or unsubstitsted. Examples of said alky! and lower

alkyl include methyl, ethyl, o-propyl, isopropyl, n-butyl, iso-butyl, sec-butyl, t-butyl and
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straight- and branched-chain pentyl and hexyl as well as cyclopropyl. cyclobutyl, cyclopeatyl
and cyclohexyl. Preforred alkyl groups methyl, ethyl, propyl, isopropyl and tertiary butyl.

Unless otherwise stated or indicated, the term "alkoxy” desotes a group O-alkyl, wherein alkyl
5 is as defined sbove.

Unless otherwise stated or indicated, the term “halogen” shall mesn fluacine, chlorine,
bromine or jodine, preferably flucrine.

10 Unless otherwise stated or indicated, the term “aryl” denotes a substituted or unsubstituted
phenyl, furyl, thieayl or pyridyl group, or & fused ring system of any of these groupw, such as
naphitiyl.

Unless otherwise ststed or indicated, the torm “substituted ™ denotes an alkyl or an aryl groap
15 as definod shove which is substitited by oae or more alkyl, alkoxy, balogen, amino, thiol,
-Ritro, liydroxy, acyl, aryl or cyano groups.

Unless otherwise stated or indicated, the term “alkylecyl” deaotes 2

|“
—(T)n—uyl
A

wherein n is an integer 1 10 6 and R® and R' are the same oc difforeat and each represents
bydrogen or an alkyl or aryl group as defined ahove.

25 Unless otherwise stated or indicated, the term “acyl™ denotes a group



10

15

K . ’2@
20|
o]

.C-F,

wherein B is hydrogen, afkyl, alkoxy, aryl and alkylaryl as defined sbove.

Unless otherwise stated or indicated, the terms “alkenyl” and “alkynyl™ denote a straight or
branched, substituted or unsubstituted unsaturated hydrocarbon group having one or more
double ar triple bonds and having a maximum of 6 carbon atome, preferably 3 carbon atoms.

Unless otherwise stated or indicated the term “protective group” denotes & protecting group
as described in the standard text “Protecting groups in Organic Synthesis”, Znd Bdition (1991)
by Groene and Wuts. The protective group may also be & polymer resin such as Wang resin or
2-chlorotrityl chloride resin.

Methods of oreparation

The compounds of the invention may be prepared s ontlined below acconding to any of the
following methods. Howevez, the invention is not limited to these methods, the compounds
may also be prepared as described for structurally related compounds in the prior art.

A.  Tbe compounds of Formela [ wherein R or R is, where defined, -OR",-SR®,
-NR°COOR", -NR°COR", -NR°R”, -NR'CONR'R or -NR°SO,&" can be prepared by
reaction of a compound of Formula I wherein the respective R tr R group is, for example, -
OH. -SH or -NHR" with a suitable reagent, such as a thicate, a sulfonyl halide, an isocysnate,
a chloroformate or an addition reagent for ether, such as slkyihalide or arylbalide, The

reactions can be carried out in accordance with methods known to those skilled in the ant, or
as described in the examples. Suitable references are
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“Comprehensive Organic Transformations™ R.C.Larock (VCH Publishers Inc.) 1989, p445-
448, for formtaion of alkyl or aryl cthers.

“Advanced Organic Chemistry™ ] March (4* edition), John Wiley & Sons, 407-409, for
S formation of thioethers, and 498-499, for formation of sulfonates, 417-418, for formation of
amides, 411-413, for formation of amines.

B. ‘The compounds of Formula I can be prepared by a reduction reaction of a compound
of Formula IT,
i0

Q@
q ©
32
6
q%
%
X
=

£
D Al
y & Re b

wherein R is -NR'R". The reaction is ideally carried out in an inert solvent, such as THF or
methanol, and ideally at reduced tempersiure. Suitable reducing agents are those known to
reducs carborryl groups, such as, NaBH,, DIBAH, LiAlH,

@ i s

‘The compounds of Fornmla 11 can be prepared from a compound of Formula IT",
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-CH,-0
D Y
D’ D"

The reactions can be carried out in accordane with methods known to those skdlled in the art,
or as described in the examples. Suitable refarences are found in Advanced Organic
5 Chemistry™ J.March (4* edition), Jobn Wiley & Sons, 419-424.

The compounds of formula I’ can be prepared by an alkylstion reaction with a compound of
formula VIII

\
oA
D ) X
o D"

where in X is & legving group, such as halogen, 2 mulfonate or triflate, and & compound of

formnla IXa
S

IXa

10
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in which formulas D, D", D, R}, R, R}, R*, 1, x, and D", are a8 defined in Category A and,

if desired, followed by removal of eny protective groups.

I the alkylation step the compound of Formula IXa is ceacted with 2 compound of formuls
VIH in the preseace of one or more bases such a3 potassium carbonate,
tricthylbenzylammoninm chioride, sodium hydride, LDA, butyllithium or LHMDS and in &
inert solvent such as acetonitrile, DMF or dichloromethane at a suitable temxpersture and time.
The reaction can be carried out as described in the exampiles or by standard methods known in
the literature (Synth. Comm. 19(788) 1167-1175 (1989)). '

The compound of Farmmla VIII can be prepared from an alcobhol of formuia X

-CH,-0
D‘@/{W“ 3OH X
o D"

wherein D, I, D" R, R and » are as defined in Category A using standard methods.

The compound of Formuls X can be prepared from & compound of Formula 1 either by

resinction with a reducing agent known to convert a carbonyl group to & hydroxyt group such _

as lithium borohydride or sodium borobydride or by reaction with a organometsllic
compound such a» an organolithium or & Griguard reagent by standard methods.

The compounds of Formula II can also be prepared by a condensation reaction, such s &
Knoevenage] or Wittig type reaction, of sn aldehyde compound of the Formula HI
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with 2 compound of the Formula IV or V

Anion * f R
e Eaf/mn n&“ﬁ\“ v

v

~wherein the anion is preferably a hlsogen, for example chlorine or bromine, in which
formulas R, D, D', D™, n, x, R? and R* are as defined in Category Amd L' =12 =" are
phenyl orL! =12 are OR? (whernin R? is as defined in Catngary A) and L is =0,
followed by reduction of the double bond, if necessary for the proparation of & sateated
compound of formula I, and removal of protective groups.

Approximately equimolar amounts of reactants are mixed in the presence of s base, such &3
sodium acetate, piperiding acatate, LDA or potassium ferf- butoxide to provide the compound
of formnla { wherein A is the unsaturated moiety. This stcp may be carvied out in the presence
of an inert sclvent or in the absence of solvent iz whick case the semperature should be
sufficiently high to canse at least partial melting of the reaction mixture, a preferred such
temperature s in the range of 100°C to 250°C.

Where R* Is not hydrogen iz is necessary to add & dehydroxylating agent in order to pamove
the formed -OH at the P carbon. Suitable reaction conditions and reagonts are described in
Synthetic Communications Smonou I et al., (1988) 18, 833, and Syntheais Olag G. Btal.,
(1991) 407, and J.Heterocyclic Chemistry Georgladis, M. P. Etsl., (1991) 28(3), $99-604, and
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Synth. Commnp. Majeticj, G. et al. (1993), 23(16), 2331-2335, and Bioorg. Med. Chem. Lext

Sometimes it is necessary, whare R* is hydrogen, to add a debydrating agent such as p-
toluencsullonic acid in arder to achieve the formation of the double bond.

In a typical such reaction the starting matesial of formula Il and the compound of formula IV
are combined in approximately equimolar amounts and molar excess, prefersbly 1-5 fold, of
anhydrous sodium acetate and the mixture is heated uotil it melts if necessary under vacuom.

This reaction can also be performed conveniently in 4 solvent such as tolaene in the presence
of piperidine acetate. The reaction mixture is refluxed in a Dean-Stark apparatus to remove
waer. The solution is then cooled and the olefin product isolated and purified, by standard
methods.

The reaction can also be performed by mixing the starting material and the compound of
formuia V in dry THF, slowly adding potassium tert-butokide at -20°C and quenching the
reaction with acetic acid. The crude product is isolated and then dissoived in toluene and
refluxed with p-toluenssulfonic acid in a Desn-Stark apparatus to remove the water. The
product is then isolated and purified, by standard methods.

The reaction can also be performed in the presence of titanium (IV) chloride and pyridine in
an insrt solvent, such as chloroform.

The condensation step could also be performed as a Wittig-type reaction (cf. With a
compoun] of formuls [V Comprobensive Organic Synthesis vol. 1 p. 755-781 Perganton
Press).

Approximately equimolar amounts of reactants Il and TV, are mixed in the presence of a bass

30 such as tetramethyiguanidine or potassiom carbonate in a 1-5 fold molar excess. This reaction
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may be carried out in the presence of an inest solvent such a3 dichloromethane or isopropanol
at a suitable temperature (-10°C to + 60°C) and &t & time long enough

The compound of the formnla ITI is prepared by coupling a compound of the forrula VI

£

D" Vi
» wherein Z is a leaving group, with a campound of the formula VII

10
HO
vii

D"

in which formulas D, D', D" and 2 are a3 defined in Category A, at, for example alkylation
conditions or by a Mitsunobu reaction (Tsunoda, Tetr. Latt. 34, 1639-42 (1993), when
15 pecessary followed by modifications of the D-groups as described in the experimental section.

The group Z can be - OH or a leaving group, such as halogen, suifonate or triflate.

The alkylation reaction and the Mitsunobu reaction can be carried out as described below or as
20 in the experiments] section.

The compounds of formula IV, V, VIand VII are either commercislly availabls or can be
prepared by standard procedures known to anyone skilled in the art from commercislly
available starting materials or by analogous procedures described in this application.



C. The reduction of the olefin version of the compound of formnla I to a saturated version of a
compound of formula [ may be caried out by using a wide variety of reducing methods
known to reduce carbon-carbon double bonds, such as catalytic hydrogenation in the presence
of an appropriate catalyst, magnesiom or sodium amalgam iu a lower alcobol such as
methanol, or hydrogen transfer reageats such as diethyl-2,5-dimethyl-1,4-dihydropyridine-3,5-
dicarboxylate,

The catalytic hydrogenation can be conducted in alcohol, cellosolves, protic polar organic

. solvents, ethers, lower aliphatic acids, and particularly in methanol, ethanol, methoxyethanol,

dimethylformamide, tetrahydrofuran, dioxane, dimethoxyethane, ethyl acetate or acetic acid,
either used alone or in mixwre. Examples of the catalyst used include palladium black,
palladium ov activated charcoal, platimum oxide or Wilkinson's catalyst. The reaction can
proceed at different emperatures and pressures depending on the reactivity of the aimed
reaction.

In cese of hydrogen transfier reaction with diethyl-2,5-dimethyl-1, 4-dihydropyridine-3,5-
dicarboxyiate, equimolar amounts of reactants are mixed and the mixtore is warmed 1o
meiting (140°C - 250°C) under inert atnosphere or under vacuum.

D. The compounds of the inveation of Formula [ can be prepared by reaction of a compound
of formula VI with a compound of the Formula XI

in which formules D, D’, D™, R', R%, R?, R®, x and R are as defined in Category A, in 2
similer resction as described sbove, additional protective groups may be necessary.

AD
203
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The compound of Formula XI can be prepared in accordance to method C from comumercislly
available starting materials and compounds of formula IV or V.

The reaction can be carried out according to standard procedure for an alkylation or Mitsinoba
reaction.

E. The compounds of the invention of Formula I wherein D is -0SO;R%-SR?,
-OCONR'R", -NR°COOR®, -NR“COR®, -NR°R’, -NR°CONR'R®, NR°SO;R® and
NRCSNR'R*, wherein R®, RS, R%, R and R¥ are as defined in Category A, can be
prepared by reacting a corapound of Formula XII

[ R *

whersin D', D™, n and A arc 13 defined in Category A and X' = -OH, -SH or -NR°H, witha
saitsble reageat, such as a sulfonyihalide, isocyanate, acylhalide, chioroformate, anirydride or
an alkylhalide in an inest solvent such as dichloromethane or toluens and when necessary in
the presence of a base, such as tricthrylamine or pyridine and eventually followed by removal
of protective groups.

The reaction can be camried out in accordance with methods known to those skilled in the art.

F. The corapounds of the invention of Formula [ where D is -SOR® or -SOR?, wherein R is
aa defined in Category A, can be prepared by oxidizing a compound of formula XIV '
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X

wherein D', D**, n and A are as defined in Category A and X is - SOR? or -SR®, wherein R?
is as defined in Category A, with oxidizing agents such as m-chloroperoxybenzoic acid or
hydrogen peroxide in an inert solvent such as dichloromethane eventually followed by
removal of protective groups. Compounds of Formula XIV where R contains a -S- or -SO-
group should not be used unless oxidation of such groups is required.

The reactions can be carried out according to standard procedures or as described in the

The compounds of the inveation may be isolated from their reaction mixtures using

Pexsons skilled in the art will appreciste that, in order to obtain compounds of the invention in
an altemative and in some occasions, more convenient mmnner, the individual process steps
mentioned hereinbefore may be performed in different order, and/or the individoal reactions
may be performed at different stage in the overall route (i.c. chemical transformations may be
pesformed upaon different intermediates to those associated hereinbefore with a particulsr
reaction).

In any of the preceding methods of preparation A-F, where necessary, hydroxy, amino or other
reactive groups may be protected using & protecting group, as described in the standard text
"Protective groups in Organic Synthesis®, 2™ Bdition (1991) by Greene snd Wauts. The
protecting group may aiso be a resin, such as Wang resin or 2-chiorotrityl chloride regin. The
protection and daprotection of functional groups may take place before or after any of the
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reaction steps described hereinbefore. Protecting groups may be removed in accordance to
techniques which are well known to those skilled in the art.

_ The expression “inert solvent” refers to 2 solvent which does not react with the starting
S materials, reagents, intsrmediates or products in a manner which edversely affects the yield of
the desired product.

Pt ical .

10 The compounds of the invention will normally be administersd via the oral, pareateral,

" intravenous, intramuscular, subcutaneous or in other injectable ways, buccal, rectal, vaginal,
wansdermal and/or nasal route and/or via inhalation, in the form of pharmaceutical
preparations comprising the active ingredicnt either as a free acid, or o pharmaceutically
acoeptable organic or inorganic base addition salt, in a pharmaceutically acceptable dosage

15 form. Depending upon the disorder and patient to be treated and the route of administration,
the compositions may be administered at varying doses.

The compounds of the invention may also be combined-with other therapeutic ageats which
are nseful in the trestment of disorders associated with the development and progress of
20 atherosclerusis such as hypertengion, hyperlipidemias, dyslipidemias, disbetes and obesity.

Suituble daily doses of the compounds of the invention in therspeutical treatment of humans
arc about 0.001-10 mg/kg body weight, preferably 0.01-1 mg/kg body weight.

. 25 According to a further aspect of the invention there is aiso provided a pharmaceutical

vuest formulation including sny of the compounds of the invention, or pharmacentically acceptable

derivatives thereof, in admixture with pharmaceutically acceptablc adjuvants, dilucars and/or
o caxriers.

30 Pharmacological properties .
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The present compounds of formula (F) are useful for the prophylaxis and/or treatment of
clinical conditions associated with reduced sensitivity to insulin (insulin resistance) and
associsted metabolic disorders. These clinical conditions will include, but will not be limited
to, abdominal obesity, arterial hypertension, hyperinsulinaemia, hyperglycaemia, type 2
diabetes mellitus and the dyslipideemia characteristically appearing with insulin resistance.
This dyslipideemia, also known as the atherogetiic lipoprotein profile, phenotype B, is
characterised by moderately elevated non-esterified fatty acids, elevated very low density
lipopeoteins (VLDL) triglyceride rich particles, low high deasity lipoproteins (HDL) particle
levels cholesterol and the presence of small, dense, low density lipoprotein (LDL) particles.
Treatment with the preseat compounds is expected to lower the cardiovascular morbidity and
mortality associated with atherosclerosis. These cardiovascular disease conditions inchude
macro-angiophatics cansing myocandial infarction, cerebrovascular diseass and peripheral
arterial insufficiency of the lower extremitics. Becanse of their insulin sensitizing effect the
compounds of formmmla 1 are also expected to prevent or delay the development of type 2
hypergiycaomis in disbetes type 1 such as the micro-angiophaties cansing renal disease, retinal
demage and peripheral vascular disease of the lower limbs. Furthermore the compounds may
be usetul in treatment of various conditiong outside the cardiovasculsr system associated with

Yorking cxampies

‘Hmm"cmemmamummm«vm
UNITY plus 400, 500 or 600 spectrometers, operating az 'H frequencics of 300, 400, 500 and

600 Mz, respectively, and at '3C trequencies of 75, 100, 125 and 150 Mz, respectively.
Measurements were made on the deltn scale (5).

Unless otherwise stated, chemical shifts are given in ppm with the soivent as internal

30 standard.
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ingulin resistance syndrome

5 §

N-hydroxy soccinimide

High Performance Liquid Chromotography
diisopropylcthylamine

thin layer chromatograplry

10
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HPLC
DIPEA
TC
THF
t

$

d

q
quint
m

be

tert-Butyl 4-{24-{3-{beuzyi(ottryl)amino]-2-ctheary S-

e 25 oxopropyl jphenoxy)ethyllphenyicarbamate (5.2 g. 9.5 mmole) was dissolved in dry THF and
e eooled £ 0°C . Borane methylsuifide (2 M, 11.9 ml, 23.8 mmole) was added dropwise. The
roaction mixture was stirred at 0°C for 0.5 hours after which it was allowed to reach room
temperature and then refluxed for 5 hours. The reaction was quenched with water, extracted
§f:: three times with ethyl acetate dried with magnesium sulfate and evaporated. The residue was
T 30 redissolved in ethylacetate and chromatography on silica using a gmdient system of

T cthylacotate:heptane (0-100 %) gave 2.55 g (49 % yield) of the dosired product.
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‘Tetramethylguanidine (42.3 g; 0.37 mole) was slowly added to a solution of 4-
benzyloxybhenzaldehyde (75.6 g; 036 mole) and (1,2-diethaxy-2-oxoethyl)
(MMM(IB&?;:WW)MMEW(Mﬂ) a0*
C. After stirring at room temperature over night, the solvent was evaporsted in wacwo. The
residue was dissclved in diethyl ether, insoluble material was filtered off and the filtrate was
washed with sodium bicarbonste and dried (magnesium sulfase). The procedure was repeated
once and thereafter the crude product was stirred over night with a sodium bisulfite saturated
water solution. The solid material was filtered off, the product was extracted with diethyl
ether, dried (magnesium sifste) and the solvent was evaporated in vacuo to give 85 g (vield
73 %) of the desired product.

Compound (a) (62 g; 0.19 mole) was hydrogoaated in ethyl acatate (400 ml) ot atmospheric
pressure using PA/C (10 %) as catalyst. The mixture was filtered through celite and evaporated
in vacuo to give 45.6 g (yield 100 %) of the desired product

'H-NMR (600 MHz; CDCly): 1.17 (t, 3H, I=7 Hz), 1.23 (¢, 3H, J=7 Hz), 2.95 (d, 2H, J=6.6
Hz), 3.35-3.42 (m, 1H), 3.58-3.64 (m, 1H), 4.0 (¢, 1H, J=6.6 Hz), 4.17 (g, 2H, J=7 Hz), 5.97
(s, 1 OH), 6.74 (dm, 2H, J=8.5 Hz, unrcsolved), 7.08 (dm, 2H, J=8.5 Hz, unresolved).
YC-NMR (125 MHz; CDCl,): 14.0, 14.8, 38.3, 61.0, 66.1, 803, 115.1, 1282, 1303, 154.8,
173.0.

- Z-IvarEvetyl iohenyt

Di-tert-butyl dicerbonste (7.95 g; 36 mmolc) was added to a mixnire of p-aminophenetityl
alcohol (5 g; 36 mmole) in THF at 0° C. After stirring at room temperature over night, the
solvent was evaporuted in vacuo to give 8 g (yield 94 %) of the desired product.
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'H-NMR (400 MHz; DMSO-dg): 1.5 (s, 9H), 2,65 (dd, 2H), 3,55 (dd, 2H), 4,6 (s, bx, 1 OH),
7.1 (unresolved, 2H), 7,35 (mresolved, ZH), 9.1 (s. 1 NH).
BC NMR (100 MHz; DMSO-d): 28.3, 38.6, 62.5, 78.9, 118.3, 129.1, 133.2, 136.6, 153.0.

Compound (c) (1.03 g; 4.34 mmole) and (b) (1.03 g 4.34 mmaole) were dissolved in
dichloromethane under argon st room temperature. Azodicarboayl dipiperidine (1.65 g; 6.5
10 mmole) and thereafter triphenyiphosphine (1.37 g; 5.2 mmole) were added. After stirring st
room temperanure for 6 hours the solvent was evaporated in vacwo, Porification by
chromatography o silics gel using heptane:ethyl acetate (2:1) as eluant gave 1.78 g (yield
894) of the desired product
H-NMR (400 MHz; CDCly): 1.17 (¢, 3H, J=7 Hz), 1.23 (¢, 3H, J=7 Hz), 1.53 (s, 9H), 2.94-
1S 297 (m, 2H), 3.03 (1, 2H, Ju7.] Hz), 3.31-3.40 (m, 1H), 3.56-3.55 (m, 1H), 3.954.0 (m, 1 H),
4.11 (¢, 2H, J=7.1 Hz), 4.17 (g, 2H, J=7 Hzx), 6.60 (s, INH). 6.81 (dm, ZH, J«8.3 Hz,
unresotved), 7.15 (dm, 2H, J=8.3 Hx, unresolved), 7.20 (dm, 2H, J=8.3 Hz, unresolved), 7.31
(dm, 2H, J=8.3 Hz, unresolved).

Lithium bydroxide bydrate (77 mg; 1.85 mmole) in water (5.5 ml) was slowly added to 2
solution of ethy! 3-{4-[2-(4-terr-butoxycarbonylaminophenyl)ethoxyjphenyt }-2-
ethoxypropancate (0.77 g; 1.68 mmole) in THF (7.6 ml). After stirring at room tempersture

25 for 4 hours the reaction mixture was kept in & freezer for 4 days. THF was removed by
oveporation /n vacuo. More water was added and the mixture was acidified with kydrochloric
acid to pH1. The product was extracted with ethy] acetate, washed twice with water, dried
(sodium sulfate), filtered and the solvent was evaporated /a vacuo to give 0.712 g (98.7 %
yield) of the desired prodact.

¥

7215
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"H-NMR (400 MHz; CDCly): 1.18 (1, 3H, J=7 Hz), 1.54 (s, 9H), 2.93-3.10 (m, 4H), 3.36-345
(m, 1H), 3.60-3.60 (m, 1H), 4.02-4.07 (m, 1 H), 4.12 (t, 2H, J=7 Hz), 6.83 (dm, 2H, J=8.8 Hz,
unresolved), 7.15-7.23 (m, 4H), 7.27-7.34 (m, 250, 10.28 (bs, INH).

BC-NMR (100 MHz; CDCly): 15.0, 283, 35.2, 38.0, 66.7, 68.8, 79.9,80.7, 114.6, 119.1,
129.0, 129.4, 130.4, 133.1, 136.8, 153.2, 157.8, 175.3.

3-{4{2~(4-tert-Bumoxycarboylaminophenyl)ethoxylphenyl | -2-ethoxypopanoic acid (6.09 g;
14.2 mmole) was dissolved in acetonitrile (150 ml) and the solution was cooled to 0 °C. DOC
(3.51 g: 17 mmole), HO-Su (1.96 g; 17 mmole) and DIPEA (22 g; 17 mmole) were added
and stirred for 135 minutes before addition of N-ethylbeazylamine (2.72 g; 17 mmole). The
mmumMmmﬂmmmwwmma
M. 200 mi) was added to the residual 0il and the obtained mixtuns was the extracted three
mmmmmmmwmmmm
solution, dried with magnesium sulfate and evaporated. Chromatography of the residoe oo
silica gel with heptane-ethylacetate (1.25 - 100 %) using the gradient elution techpique gave
5.32 g (68.5 % yield) the desired product

"H-NMR (400 MHz; CDCly): 1.17 (t, 3H), 1.53 (s, 9H), 2.94-3.13 (m, 4H), 3.39-3.47 (m, 1 H),
3.58-3.66 (m, 1H), 4.06-4.09 (m, 1H), 4.13 (¢, 2. 6.58 (b.1H), 6.77-6.85 (m, 3H), 7.17-7.23
{m, 3H), 7.26-7.32 (m, 2H)

BC.NMR (100 MEz; CDCly): 15.0, 28.4, 35.2, 38.9, 66.9, 68.8, 79.7, 80.6, 113.2, 116.0,
119.1, 121.9, 1292, 129.4, 1332, 136.8, 138.3, 153.1, 158.9, 174.4
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Example 1 (2.55 g. 5.71 mmole) was dissolved in THF (50 ml) and sodium hydroxide (0.23 g,
5.7 mmole) dissolved in water (20 ml) and di-fert-butyldicarbonate (1.25 g, 5.7 mmole) were
added. After atirring 3t room teraperature 48 hours it was checked using HPLC that all the
starting material was consumed. Water was added, the THF was evaporated and the residue
and evaporsted. Purification of the crude product with preparative HPLC (Kromasil C8, 10
pm, 30x3500 mm) using acetronitrile (60-80 %) iz ammonium acetate buffer (pH 7) as mobil
phase gave 2.28 g (69 %yiold) of the desired product.

'H-NMR (500 MHz; CDCly): 1.01 (¢, 3H), 1.09 (¢, 3H), 1.4S (s, 9E), 2.49-2.58 (m, 2H), 2.58-
2.84 (m, 2H), 3.06 (8, 2H), 3.24 (s, IH), 3.33-3.57 (m, 3H), 3.66 (q, 2H), 4.13 (1, 2H), 6.78 (d,
2H), 7.07 (d, 2H), 7.17 (d. 2H), 7.23 (d, 2H), 7.25-7.35 (m, SH)

“C-NMR (125 MHz: CDCh): 11.8, 158, 28.6, 35.6, 37.6, 38.9, 48.5, 57.1, 59.0, 65.5, 689,
79.8, 805, 114.5, 1258, 127.2, 128.5, 1293, 1294, 130.7, 1318, 135.7, 1425, 1552, 1573

Example 2 (1.0 g, 1.8 mmole) was dissolved in ethanoi (100 mi). Acetic acid (0.12 g, 1.8
mmole) and palladiom on activated carbon (5%, 0.5 g) was added The mixture was stirred
under hydrogen gas at room temperature. After 16 hours it was checked using HPLC that all
the starting material was consumed. The reaction mixture was filtered through celite, the
solvant was evaporated and the residus extracted three times with ethy] acetate. The organic
phase was dried with magnesium sulfate and evaporated giving 0.74 g (84 Teyleld) of the
desired product. .

"H-NMR (500 MHz; CDCl): 1.09 (¢, 3H), 1.18 (t, 3H), 147 (s, 9H), 2.55-2.65 (m, 4H), 2.65-
2.71 (m, 1H), 2.80-2.87 (m, 1H), 3.07 (¢, 2H), 3.26 (s, 3H), 3.44-3.65 (m, IH), 4.15 (t, 2H),

30 6.83(d, 2H), 7.11 (d, 2H), 7.19 (d. 2H), 7.25 (d, 2H)
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BC-NMR (125 MHz; CDCly): 15.6, 15.9, 28.6, 35.5, 37.6, 38.5, 44.4, 53.3, 65.4, 68.8, 80.4,
80.6, 114.7, 125.7, 129.4, 130.6, 131.0, 135.7, 142.5, 155.1, 157.5 '

1-Carbamoyl-1-ethoxy-2-{4-(2-{4-methylsulfonyloxyphenyl jethoxy)pheuyilethane (0.8 g,
1.96 mmol) was dissolved in THF (10 ml, dry) and the solution was cooled in an ice-bath.
Borane-methy! sulfide complex (2.0 M solution in diethyl ether, 2.5 ml, 5§ mmol) was added.

10 After a while, the cooling-bath was removed. The mixture was stimmed for 0.5 hour and thea
hested to geatly refiux for 6 hours. After cooling down to room tempersture, hydrochloric acid
(10%, 0.8 ml) was dropped in. The resulting mixture was stirred for 2 hours and then
evaporated in vacuum until it was dry. The residue was trested with tetvahydrofuran/diethyl
cther. Whits precipitates were formed and were filtered. 0.73 g of the desired product was

15 obtained, yield 87%.
'H NMR(300 MBz, CDyOD): 1.19(t, J = 7.5 Hz, 3H), 2.65-2.75(m, 2H), 2.88-2.98(m, 23),
3.08(t, J = 7 Hz, 2H), 3.19 (s, 3H), 344-3.54 (m, 1H), 3.60-3.74(m, 2H), 4.17 (1. J = 7 Hz,
2H), 6.85 (d, I = 9 He, 2H), 7.13 (d, J = 9 Hz, 2H), 7.24 (d, ] = 9 Hz, 2H) and 7.39 (4, ) =9
Hz, 2H). ' -

20 C NMR(7S MHz, CD;yOD): 15.59, 36.07, 37.42, 37.88, 43.61, 6623, 69.52, 78.0, 115.73

(2C), 123.16 (2C), 130.19, 131.56 (2C), 13L.64 (2C), 139.64, 149.58 and 159.19.

Lithium hydroxide hydrate (0.12 g; 2.82 mmolc) dissolved in water (10 mi) was slowly edded
to a solution of etiryl 2-cthoxy-3-{4-(2-(4-methylsulfonyloxyphenyl ] cthoxy)-
pheayllpropanosts (described in Example 8) (1.12 g; 2.56 mmole) in THF (30 ml). After

30 stirring ot room kemperature for 3 hours, water (50 mi) was added and THF was removed by
evaparstion i» vacwo. The residue was acidified with hydrochloric acid (2M), and extracted
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three times with ethyl acetate. The combined organic phases were dried with
magnesiumsulfate. Evaporation of the solvent gave 1 g (yield 96 %) of the desired product.

- 'H-NMR (500 MHz; CDCly): 1.17 (1, 3H, J=7 Hz), 2.91-2.99 (m, 1H), 3.03-3.11 (m, 3H),
5 3.12 (s, 3H), 3.39-3.47 (m, 1H), 3.57-3.64 (m, LH), 4.01-4.06 (m, 1H), 4.14 (1, 2H, J=6.7 Hz),
6.81 (dra, 2H, Ja8.6 Hz, uoresolved), 7.15 (dm, 2H, Ju8.6 Hz, unresolved), 7.22 (dm, 2H,
J=8.6 Hz, unresolved), 7.33 (dm, 2H, J=3.6 Hz, unresolved).
3C-NMR (125 MHz; CDCly): 15.0, 35.1, 37.2, 37.8, 66.8, 68.1,79.7, 114.4, 121.9, 128.3,
130.49, 130.52, 137.9, 147.8, 157.5, 169.1.
10

Ammonia was bubbled through a mixture of compound (a) (2.9 g; 7.1 mmole) and
benzotriazol-1-yl-oxy-tris-pymrolidino-phosphonium hexaflucrophosphate (3.7 g: 7.1 mmole)

15 in DMF (30 ml) for 3 hours at room temperature, Water and ethyl acetate were added. The
sulfate and the solvent was evaporated in vacuo. The crude product was crystallized in dicthyl
ether to give 2.5 g (yield 86 %) of the desired product as a white powder.

20 'H-NMR (300 MHz: CDCly): 1.13 (t, 3H, J=6.8 Hz), 2.80-2.90 (m, 1H), 3.05-3.)4 (m, 6H),
3.36-3.56 (m, 2H), 3.84-3.91 (m, 1H), 4.14 (t, 2H, J=u6.5 Hz), 5.38 (s br, 1 NH), 6.42 (s bx, 1
NH), 6.80 (dm, 2H, J=8.8 Hz, unrcsolved), 7.15 (dm, 2H, J=8.8 Hz, unresolved), 7.19-7.27
(m, 2H), 7.34 (dm, 2H, J=8.1 Hz, unresolved).

YC-NMR (78 MHz; CDCLy): 15.2, 352, 37.3, 38.0, 66.6, 68.1, 81.4, 114.2, 1220, 129.7,

25 130.58, 130.64, 138.0, 147.8, 157.3,175.2.
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and stereo and optical isomers and recemates theroof as well as pharmaceutically acceptable
salts, prodrugs, solvates and crystalline forms thereof, in which formula
10 A is situsied in the ortho, meta or para position and represents

" i
/%\R /JT\R
or 2 perein

R iz -NR'R", whevein each R" is the seme or differeat and wherein R"

represents hydrogen, alkyl, aryl oc alkylaryl and wherein the alkyl, aryl or alkylaryl group is
15 optionally snbetinited one or moee times by R®, wherein R® represcuts alkyl, aryl, alkylaryl,

cyano, -NR°R®, =0, halogen, -OH, -SH, -Oalkyl, -Oaryl, -Oulkylaryl, -COR", -SR, SOR", or

-SO.R", wherein R®represents hydrogen, alkyl, aryl or alkylaryl and R® represents alkyi, aryl
. or alkylaryl;
et R? represcuts alkyl, balogea. eryl, alkylacyl, alkeayl, aikyayl, aitro or cymmo sad
i+ 20 wherein the alkyl, aryl, alkenyl, alkylaryl and alicyny! group is optionally substitred by R®,
CuaE wherein R° s as defined sbove;
-BR" wherein B is O or S and R" is as defined above;

»
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-SO;NR"R', wherein R reprosents bydrogen, alkyl, scyl, aryl or alkylaryl and R* is
as defined shove;

~SO20R", wherein R" is a3 defined above;

-OCONR'R®, wherein R and R® are o3 defined sbove;

NRCOORY, wherein R and R are a5 defined above;

NR°COR®, wherein R® and R are as defined above;

-CONR'R®, wherein R® and R® is as defined ahove;

NRR" wheein R® and R" are a3 defined sbove;

-NRSO;RY, wherein R® and R? are as defined above:

NR°CONR™R", wherein R® and R° are as dofined above and R represents
bydrogen, alkyi, aryl, or alkylaryl;

Rl.ksﬂk‘mhmummwhmhmmw.

alkenyl, alkynyl, cyano, halogen or alkylaryl wherein the alkyl, aryl, alkenyl or alkynyl group

IS is optionally substitoted by R%;

n s an integer from 1 to 6;

D is situsted in the ortho, meta or para position and represents alky), acyl, aryl,

20 alkylaryl, halogsa, -CN snd NO3, whereln the alkyl, myl, or alkylaryl group is optionally

substitated by R ;

NRCOOR", wherein R® and R* are ax defined sbove;
-NR°COR", wherein R® and R" are as defined above;
-NRR", wherein R® and R" are as defined shove;
NR°SO;R?, wherein R and RY are us defined sbove:
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-NR°CONR™R®, wherein R", B and R® are as defined sbove;
NR°CSNR'R®, wherein R*, R and R¥ are as defined shove;
-OR", wherein R" is as defined above;
-O30R%, wherein R? is a8 defined sbove; -
-SO2R%, wherein RY s as defined above;
-SOR®, wherein RY is as defined above;
-SR®, wherein R® is as defined sbove;
-S0;NR'R’, wherein R and R® are as defined sbove;
S0,0R?, wherein R? is ax defined sbove;
-CONRR", wherein R® and R" are o3 defined sbove;
-OCONR'R®, wherein Rf and R® arc as defined above;

D’ is situsted in the ortho, mets or para position and represents hydrogen, alkyl, acyl,
aryLalkylaryl, halogen, -CN, -NO3, '

NR'R®, wherein R and R® are a3 defined ebove;
-OR', wherein R is a3 defined above;
-050;RY, wherein R? is as defined sbove;

D" is situated in the ortho, meta or pars position and regresents hydrogen, alkyl, acyl, aryl,

alkylaryl, halogen, -CN, -NO3,

NRR® wherein R and R® are as defined above;
-OR', whersin R is as defined shove;
-0S0;R", wherein RY is as defined sbove.

22C



2. Acompound of formela [ as clsime in claim | wherein A is situated in the meta or
para position and represents
A
A
R4

wherein R is

5 NR'R", wherein cach R" is the same or diferent and ropresents hydrogen, alkyl or
alkylaryl:

R', R® and R* wre the same or diffcrent and cach repreacats hydrogen, alkyl, aryl, alkenyl,
alkynyl or cyano, wherein the alkyl, aryl, alkenyl or alkynyl group is optionslly substituted by
b
10 R

Rzupuemmalkyl. m.mwwuwmmmmm
alkenyl and alkynyl group is optionally substituted by R”;
Br%
15 -SO;R";
-OCONRR",
-NR‘OOOR‘;
2 -NRCOR";
: -CONR'R";

20
o is an integer from 1 to 2;

Dhiwhhm“cmmﬂwﬂmmw.w.
halogen, -CN, -NO,, wherein the alky! group is optionally substinied by R®;

723



] -NR°COR":

-NRR";
10
D’ is situated in the ortho, meta or para and represents hydrogen, alkyl, aikylaryl, halogen, -

CN or -NOx;

orY;

15 D" is sitnated in the ortho, meta or para and represents kydrogen, alkyl, alkylsryl, halogen, -

ON or NO;

-OR';

wherein R®, R®, R®, R and &' sre as defined in clsim 1.
3. A compoond of formaula I as claimed in claim 2 wherein

Ais  situsted in the meta ar para positlon;

25 Ris  -NR"R" wherein each R" is the same or different and is hydrogen, alkyl or alkylacyl;

72y
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-NR°COR";
-CONRR%;
5
R', R® and R* are indepeadsntly selected from hydrogea or alkyt;

D is simated in the ortho, meta or pars position and represents alky! optioaally substituted by
Rb Or Cyano;
10 OR":
-Ne°cor™;
-CONHR'R";
-NR°CooR?;

15 SOR%;

s  hydrogen;

20 D"is hydrogen;
and wherein R®, R”, R® and R® are a3 defined in claim 2.

4, A compound of formnula I, as claimed in claim 3, wherein

25 A shoated in the para position;
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Ris -NR'R" wherein each R® is the same ar different and is hydrogen, alkyl or alkylaryl:
R'is bydrogen:

R%is -Oulkyl, preferably -Olower alkyl;
-Cywno;

R’is hydrogen;

R'is bydrogen;

nis  the lnteger I;

Dis issimated in the para position, and represents - NRECOOR®, wherein R" represents

hydrogen or alkyl
CONR'R®;

8

'

wherein R®, R and R are a3 defined in clsim 3.
s. A compound of formala 1, as clatmed in claim 4, wherein

R?is -Oualicyt:;

Dis -NR'COOR: or



- - - - "
- LB B ) .
HINS : H «
Lo - - »
[ » . = - a w
s ® o s - - L] )

: - 22¥

. -0SOR",

wherein RY is as defined in claim 4.
6. A compound of formnla [ as claimed in any claim from 1 to S for use as a medicament.

1. A pbarmaceutical formulation comprising a compound of formula ¥, as defined in any
claim from 1 to 5 snd & pharmaceutically acceptable adjuvant, diluent or carrier.

8. Use of a compound of formnia I, as defined in any claim form 1 to 5, in the
10 mdam&mmawdmﬁml-umuﬁmn
patient having reduced sensitivity to insulin.
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Absixact

The preseat invention relates to certsin phesalkyloxy-phenyl derivatives of formula I and
analogs, to & process for preparing such compounds, having the utility in clinical conditions
S associated with insulin resistance, to methods for their therspeutic nse and to pharmaceutical

7723



e

Industria y Comercio

SUPERINTENDENCIA

ggigu. D.C. Zﬂﬁ‘

Doctor

JOSE ANTONIO LLOREDA

REFERENCIA: Radicacion No. 00-01757
Trémite 002
Evento 001
Actuacién 430
Oficio No. 0642
Folios 001

*.\Como resultado del examen de forma, realizado con fundamento en el articulo 38 de la Decisién
486 de la Comisién de la Comunidad Andina, se le comunica que:

- Modificar e tiulo, ya que debe definir en forma breve y precisa el objeto dela Invenclén y estar acorde con
la descripcldn y las reivindicaclones.

- Debe allegar el documenio que acredita la representacién, debkiamente otorgado, a quien adelanta &
actuacién administrativa. Adiclonalments, debera presentar el certificadode existencia y repreasntacién legal
de la socledad solicitanta.

- Debae indicarse el lugar de constitucién de la socledad solicitante (Art. 27-¢, D 486/00).

En cumplimiento del articulo 39 de la Decisién 486 de la Comisién de la Comunidad Andina, se
le requiere para que dentra del término de dos (2) meses siguientas a la facha de notificacion del
presente oficio, complete los requisitos anteriormente enunciados. En caso de no dar
cumplimiento al presente requerimiento, la solicitud se considerard abandonada y perderéd su
prelacion. '

1!. Notifiquese el presente ofici
Reglamentaria No. 270 de|

me a lo dispuesio en el articulo 8 de la Resolucién
de ariero del 2001.

CESPEDES DE VERGEL
Jofe de la Division de Nuyvas Creaciones

wa, WA

: ' )
_EI anterior requarimiento fue notificado por fijacién en lista de fecha l

Se recuanda al brieressdio que debe presantar, dentro de tos diecisdis meses sigulentss contados a partir de la fecha de presantacidn
de ln solicitud cuya prioridad se invaca, copla de la misma certificads por la esuitrided que ls expidid y, en ios casos en que hays lugar,
 traduccién simpia del capitulo reivindicatorie. El iIncumplimients de éste plazo, acareani 1a pérdida de la prioridad Invocada.
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