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Poderes, sl fuere el caso. .

Documento de cesidn del Inventor al solicitante o a su causante,

Declaraciones.

Copia de la solicitud Internacional. {(Resumen, descripcidn, relvindicaciones, dibujos).

Traduccién de la solicitud Internacional al castellanc. (Resumen, descripcidn, relvindicaciones, dibujos).

Copla del examen preliminar Internacional efectuzdo por la Autoridad Intermnacional de Examen Preliminar
(IPEA).

Traduccién del examen preliminar iInternacional efectuado por la IPEA.
De ser el caso, copla del contrato de acoeso.

De ser el caso, documento que acredite la licencla o autorizacién de uso de conocimientos tradicionales de las
comunidades Indigenas.

De ser el caso, certificado de depésito del material bloléglco.
Arte final 12 x 12.
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Traduccién oficial del Inglés por Marlén Neira Castro, resolucién 2117 del
Ministerio de Justicia de Colombia

APOSTILLA EN PODER DE REPRESENTACION DE
ELI LILLY AND COMPANY
Bilingide inglids- espafio]l otorgado en Indianapolis, Indiana, Estados Unidos el 17
de julio de 2003 vy firmado por Peter G. Stringer, Director Ejecutivo y Patentes
Internacionales de Ely Lilly & Company.-
Todd Rokita Secretario de Estado
Secretario de Estado de Indiana Estado de Indiana

APOSTILLA
(Convencitn de 1a Haya del § de octubre de 1861)

1. Pais: Estados Unidos de América- Este documento Piblico
2. ha sido firmado por Catherine Michel

3. Quien ejerce funciones de Secretario de 1a Corte del Circuitdien y para el
condado Johnaon

4, Lleva el sello del Secretario de 1a Corte del Circuito en y para el estado
de Indiana

CERTIFICADOD
5. En Indianapolis, Indiana 6. E1 22 de julio de 2003

7. Por el Secretario de Estado de Indiana 8. No. A2003- 11279
8. Gran Sello del Estado de Indiana

10. Firma legible de Todd Rokita- Secretario de Estado de Indiana
# Vigente desde el 1 mayo de 2003, todas 1as apostillas del Secretario de Estado
de Indiana tienen el sello impresc electrénicamente.

The Statehouse, Indianapolis, Indiana 46204, (317) 232-8531, fax (317) 233-3289

CERTIFICACION NOTARIAL
Bilingle inglés- espafol, el 17 de julio de 2003 el suscrito notario Catherine
Michel certifica que Peter G. Stringer, domiciliado en 7620 Castleton Farms, West
Drive, Indianapolis, Indiana - 46256 Estados Unidos ejercia funciones de Director
Ejecutivo y Patentes Internacionales de Ely Lilly & Company, con sede en

Indianapolis, Indiana, Estados Unidos. “Q&A M C

MARLEN NEIRA CASTRO
lroducicr e Intérprele Oficial
inglés - Espaiiol - Inglés




Y,
E1 otorgante fundamenta sus certificaciones en este documento: Delegacién de
Autoridad concerniente a Ciertas Materias de Patentes, suscrito el 20 de enero
de 2003: conforme al poder otorgado al Asesor General de la Compaiia por el
Comité ejecutivo de 1a Junta Directiva de EVi Lilly and Company.
Firma del notario piblico Catherine Michel certifica
Sus funciones vencen el 21 de octubre de 2008 - residente en el condado Johnson
Sello de notario pilblico de Indiana

Es traduccidén fiel del inglés, con copia archivo para confrontacidn. Bogotd 28

de julio-2003. Marlen Neira C

ot b

MARLEN NE{RA CASTRO
Traductor e Intérprete Olficiol
Inglés - Espaiol - inglés
Rasoluclén No, 2117 del 7 Oct 1987
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Power of Attorney
The undersigned,
domiclled in

ELILILLY AND COMPANY
Lilly Corporate Center, Indianapolis, Indiana 46285 US

by means of these presents hereby grants 10 Carlos
R. Olarte, J. 1an Raisbeck and Ana
Maria Frierl full end suflicient Power of
Attomey to flle, prosecute, oblaln, defend end
enforce any end all of the company's Patents,
Utility Modely and 1ndustrial Deslgas in the
Republic of Colombis, to which end it empowers
ihem 1o tako all steps necessary before any
edminisirtive or judiclal authority of any class for
the ohjects stated, to filo petitions, appeals, replics
and oppositions, pay taxes and aonultles, request
testimonles, recelve documents and muri!lu.
ebandon applications and collect refunds: Sufficlent
power Is heroby granted to recelve notifications on
behalf of the Company, to confer powers on those
whao are 10 represent the company Judicdelly and
exirgjudiclally, lo enswer in cour( in the matier of all
claims and demandsy that may be presented in
connection with the objects sated, giving them
llkowise power (o substituio these. presents and
revoke such substitutions,

Signature/Firma
Date/Fecha: ) 7luly 200

El suserito,

domiciliado en

por medio del presenie olorgs a @
Olarte, J. Ian Raisbeck y &
Frierl poder eapecial, amplio y suficiente para
presentar, ramiter, cbiener, defender y hacer
respoiar lodas y cusiquicra de Pateates, Modeles
de Utilidad y Diselies Industriaies do Ia
compafiia en 1z Replblica do Colombis, a cuyo
efecto los faculta para dar todoa los pasos
necesarios ante cualquier mrtorided administrativa
o judiclal de cuslquier jerarquia para cumplir con
lo encomendado, elevar solicltudes, apelaciones,
respuesias y oposiciones, pagar impuestos y
anualidades, policitar tegtimonios, reciblr
documentos y valares, desistir y percibir. Se
concede poder bastante pars reclbir notificaciones
a nombre de Is compaflis, olargar poderes a
quicnes vayan a representer e la compafila judicial
¥y extrajudicislmente, responder en juicio a todas
Ias reclamaciones o demandss que por moilvo de
v encomendmio so presentaren, dindoles
asimismo facuited para sustiiuir el presento y
revocar diches sustituciones.

City,Country/Ciudad,Pals: Indianspolis, Indiana, United Statcs of America



SECRETARY OF STATE
STATE OF INDIANA

APOSTILLE
(Convention de l1a Haye du S Octobre 1961)
1. Country: United States of America
2. This public document has been signed by Catherine Michel
3._ acting In the capacity of circuit court clerk in & for Johnson County

4. and bears the seal/stamp of circuit court clerk in & for the State of Indiang

Certified
5. at Indianapolis, Indiana

6. this Twenty-second day of July, 2003

7. by Secretary of State of Indiana

8. No. A2003- 11279

9. Seal/Stamp: 10. Signature:

Rokita

Indiana Sccretary of State

*Effective May 1, 2003 all apostilles from the Indiana Secretary of Staie will have en electronically printed scal

The Statehouse, Indiapapolis, Indiana 46204, (317) 232-6531, Fax (317) 233-3283
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Notarial Certification

On this date,

l 7 July 2003
‘The undarsigned Notary Public certlfics:

1. That

Certificacién Notarial
En esta fechs,
¢l Notato Piblico suscrito certifica:

I. Que

Peter G, Stringer

of legal age and domiclled In

mayor de cdad y domicilindo

7620 Castleton Farms, West Drive, Indianapolis, Indiana 46256 US

nlgoed the foregoing document.

2, That the grentor has executed the foregolng
document as Executive' Director, International
Patents

of EL1 LILLY AND COMPANY

3. That ELILILLY AND COMPANY

having Its principal place of business located in
Indianapolis, Indiana, Uniled States of
America

is duly incarporsted, is currenlly in existence, and
that the purposes for which the Power of Atlomey in
grunied are within the scope of s corporute
purposes,

4. That the grantor has the suthority to execute the
Power of Attorney and thet hisher representaiion Iy
legal. .

5. The foundstion for my certifications coniained in
polnis 2, 3 and 4 was the exhibition of the following
authenlic document(s):

Delegation of Authority Concerning Certain
Patent Matters, executed January 20, 2003;
pursuant to the authority gmnied to the
General Counsel of the Company by the
execulive Commitiee of the Board of
Direclors of Eli Lilly and Company

NOTARY PUBLIC (Signature):

Catherine Michel

suscribié el documento que antecede.

2. Que ol otargmnie ha suscrito el
documento en su carfcter do

do

4. Quo

con sode principal ubjcads en

estd legalments cometituide, que

legnl vigento y que los propdsitos
se olorge el poder so encuentra de los que
comprenden m objeto social.

4. Que ol otorganic tiene In representacién pars
suscribir el poder, y que Sota es legitima.

5. El fundemenio do mis certificaciones
conienidas en los puntos 2, 3 y 4 fue I exhibicldn
de Los (del) slgulente(s) documentofs) auténtico(s):

My Commission Expires October 21, 2008
Resident of Johnson County
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOFERATION TREATY rcn

(12) Internailonal Fillag Date: 8 December 2004 (08.12.2004)

(215) Flllag Longunge:
(16) Pablcation Langusge:

Bnglish
English

1S December 2003 (15,122003) TP
5 March 2004 (03.03.35004) US

(71) Applicant (for all designated Stater excepy USk ELI
LILLY AND COMPANY [US/US]; Lilly Corporme
Ceniey, Indianspalis, IN 46285 (US).

Inveators; and

Iovealors/AppBennis {for US only): FERRITTO-CRE-
SPO, Rafacl {ES/ES]; Lilly. 5. A., Avenida de 1s Indowtria
- 30, B-28108 Alcohonides (ES). MARTIN-ORTEGA FIN-
GER, Maris, Delores |[AS/ES|; Lilly, 8, A., Avenids de n
Indnstris 30, B-28108 Alcobendas (ES).

33

(74) Ageuts: JANG, Sconhes ct al.; B} Lilly And Compmny, P.
O. Box 6288, Indianapolls, IN 46206-6288 (US).

(E1) Desiynsied Sintey (wnlars atherwisa indicnred, far every
kind of mmisnal protection availnble): AR, AG, AL, AM,
AT, AU, AZ BA, BH. BQ, BR, BW, BY,BZ, CA,CH,CN,
CO, CR, CU, CZ. D, DK, DM, DZ, ¥C, ER. 5, BS, F1,
GB, GD, dBG, Git, GM. liR, HU, ID, IL, IN, I8, JP. KE,
KO, KP. KR, KZ, LC, LK, LR, LS, LT. LU, LV, MA, MD,

(19) Worid Iatelecinal Propertly
nization
nieonmiona) Burcan RN ER D
{43) Inicrnational Pablication Date (10) Iaternativnal Publication Number
. 7 July 2005 (07.07.2005) PCT WO 2005/061441 A1l
“a
. {51) Iniernutionsl Patrnt Clhagllicntlon™ C07C 23520, MG, MK, MN, MW, MX, M7, NA, NI, NO, NZ, OM, PO,
ASLK 317192, AGIP Y10 - FH, PL., PT, RO, RU, SC, SD, SE, 8Q., SK_ §1..5Y, T, TM.
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
{21) Intermational Application Number: Zw.
PCT/US2004/038232

(84) Desigmuied Stalen {uniesy otherwiss indicated, for avery
kind of negtonal prosecrion available): ARIPO (BW. OH,
GM, KL, LS, MW, MZ, NA. SD, 5L, 5Z, TZ, UG, ZM,
ZW), Bumsimn (AM, AZ, BY, KG, KZ, MD, RU, T), TM),
Buropesn (AT. BE, BG, CH, CY, CZ, DB, DK, OR, BS, I,
FR,GB,GR. HU, 1B, IS, IT, LT, LU, MC, NL, PL. PFT, RO,
4B, 31. SK, TR), OAPI (BF, B), CF, C4, C1, CM, GA, OGN,
GQ. GW, ML, MR, NE, SN, TD, TG).

Declaration under Rule 4.17:

ar io the appliconi’s entilement to daim the priority of the
eariisr application (Rula 4.17(ilt}) for the foliowing desig-
nations AE, AG, AL, AM, AT. AU, AZ, BA, BB, BG, BR, BW.
BY. BZ. CA.CH. CN. CO. CR CU. CZ DE. DK, DM. DZ
EC. EE EG, ES. FI. GB, GD. GE, GII. GM. HIR. HU, ID.
IL IN.IS.JP. KE. KG. KP. KR. KZ. LC. LK. LR, LS. LT, LU).
LY. MA. MD. MG. MK. MN. MW. MX. MZ. NA. N1. NO, NZ.
OM. PG, Pl PL. PT, RO. RU, SC. 5D, SE. 5G. SK, SL. 5Y,
TL.TM. TN. TR. TT. TZ UA. UG. UZ VC. VN, YU. ZA.
ZM. W, ARIPO patens (BW. GH, GM, KE, LS. MW. MZ,
NA, 5D, SL. SZ, TZ. UG, ZM, ZW), Eurasian patsni (AM.
AL BY. KG, KZ MD. RU, TJ, TM), Exropean palem (AT.
BE, BG. CN. CY. CZ DE, DK. EE. ES. Fl. FR. GB, GR.
HU. IE, IS, IT, LT, LU, MC, NL. PL, PT, RO, SE, 51, SK.
TR), GAPI patena (RF. BJ, CF. CG. Cl. CM. GA. GN. G-
GW, ML. MR. NE. SN. TD. TG)

Pablsiverd:
-~ with intarnational search report

For two-lelier coudes ol other abbrevintions. refar 1o the "Guid-
ance Notss on Codes and Abbreviarions” appearing ar ihe begin-
ning of eah regudor irme gf the PCT Gameris
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{54) Tile: SELECTIVE PEROXISOME PROLIFERATOR ACTIVATED RECEFTOR MODULATORS

(57) Abstract: The present invention
is directed to a novel compound, s
composition and use of a compound
having a siructural formula (f), or
a pharmacewically accepinble wit,
solvate, hydmie or siereclsomers
thereol. which is mseful in wesling
or preventing disorders medinted by
a peroxisomo pralifcreor sctivated
receptor (PPAR) mxh w symndrome
X, type II diabetes, hyperglycemia,
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SELECTIVE PEROXISOME PROLIFERATOR ACTIVATED RECEPTOR
MODULATORS

HEELD OF THE INVENTION

The present invention relates to 2 compound of selective peroxisome
proliferator activated receptor modulatar (SPPARM), more specifically a compound of
PPAR gamma partial agonist, which is useful for the treatment and/or prevention of
disarders modulated by a PPAR. '

BACKGRQUND OF THE INVENTION

The peroxisome proliferator activated receptors (PPARs) are members of
the nuclear receptor. gr..ne family that are activated by-fatty acids and fatty acid
metabolites. The PPARs belong to the subset of nuclear receplors that function as
heterodimers with the 9-cis retinoic acid reccptor (RXR). Three subtypes, which are
designated as PPARa, PPARY and PPARS ere found in species ranging from Xenopus 10
humans. . '

PPARa is the main subtype in the liver and has facilitated analysis of the
mechanism by which peroxisome proliferators exest their pleiotropic effects. PPAR is
activated by a number of medium and long-chain fatty acids, and it is involved in
stimulating B-oxidation of fauty acids. PPARa is also involved with the activity of
fibrates and fatty acids in rodents and humans. Fibric acid derivatives such as clofibrate,
fenofibrate, bezafibrate, ciprofibrate, beclafibrate and etofibrate, as wel) as gemfibrozi,
produce a substantial reduction in plasma triglycerides along with moderate reduction ih
low-densily lipoprotein (LDL) cholesterol, and they arc used particularly for the treatment
of hypertriglyceridemia.

PPARY is the main subtype in adipose tissue and involved in activating the
program of adipocyte differentiation. PPARY is not involved in stimulating peroxisome
proliferation in the liver. There are two isomers of PPARY.PPARY] and PPARY2, which
differ only in that PPARY2 contains an additional 28 amino acids present al the amino
terminus. The DNA sequences for the PPARY receptors are described in Elbrecht, et al.,
BBRC 224;431-437 (1996). Although peroxisome proliferators, including the fibrates
and faity acids, activate-the transcriptional activity of PPAR's, only prostaglandin J;
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derivatives have been identified as natural ligands for PPARY, which also binds the anti-
diabetic agents thiazolidinediones with high affinity. The physiological functions of
PPARa and PPARY in lipid and carbohydrate metabolism were uncovered once it was
recognized that they were the receptors for the fibrate and glitazone drugs, respectively.

PPARa and PPARY receptors have been implicated in diabetes mellitus,
cardiovascular disease, obesity, and gastrointestinal disease, such as inflammatory bowel
disease and other inflammation related illnesses. Such inflammation related illnesses
include, but are not limited to Alzheimer’s disease, Crohn’s discase, rheumatoid arthritis,
psoriasis, and ischemia reprofusion injury. By contrast, PPARS (also referred to as
PPARfl and NUC1) is not reported to be receptor for any known class of drug molecules,
a;ld its role in mammalijan physiology has remained undefined. The human nuclear
recepior gene PPARS (hWPPARS) has been cloned from a human osteosarcoma cell cDNA
library and is fuliy described in A. Schmidt et al.. Molecular Endocrinology, 6:1634-1641
(1992).

Diabetes is a disease in which a mammal’s ability to regulate glucose
Ievels in the blood is impaired because the mammal has a reduced ability to convert
glucose 1o glycogen for storage in muscle and liver cells. In Type I diabetes, this reduced
ability to store glucose is caused by reduced insulin production. “Type II Diabetes™ or
“non-insulin dependent diabetes mellitus™ (NIDDM) is the form of diabetes, which is due
10 a profound resistance to insulin stimulating or regulatory effect on glucose and lipid
metabolism in the main insulin-sensitive tissues, muscle, liver and adipose tissue. This
resistance to insulin responsiveness results in insufficient insulin activation of glucose
uptake, oxidation and storage in muscle and inadequate insulin represaion of lipolysis in
adipose tissue and of glucose production and secretion in liver. When these cells become
desensitized to insulin, the body tries to compensate by producing abnormally high levels
of insulin and hyperinsulemia results. Hyperinsulemia is associated with hypertension
and elevated body weight. Since insulin is involved in promoting the cellular uptake of
glucose, amino scids and triglycerides from the blood by insulin sensitive cells, insulin
insensitjvity can result in elevated levels of triglycerides and LDL (known as the "bad”
cholesterol) which are risk factors in cardiovascular diseases. The comstellation of

PCTUS0MRISTI? \\
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symptoms which includes hyperinsulemia combined with hypertension, elevated body
weight, elevated triglycerides and elevated LDL is known as Syndrome X.

Hyperlipidemia is a condition which is characterized by an abnormal
increase in serum lipids, such as cholestesol, triglycerides and phospholipids. These lipids
do not circulate freely in solution in plasma, but are bound to proteins and transported as
macromolecular complexes called lipoproteins. One form of hyperlipidemia is
hypercholesterolemia, characterized by the existence of elevated LDL cholestero! jevels.
The initial treatment for hypercholesterolemia is often a diet low in fat and cholesterol
coupled with appropriste physical exercise. Drog intervention s initiated if LDL-
lowering goals are not met by diet and exercise alone. It is desirable to lower elevated
levels of LDL chalesterol and increase levels of HDL cholesterol: Generally, it has been
found that increased levels of HDL are associated with Jower risk for coropary heart
disease (CHD). See Gordon, et al., Am. J. Med., 62, 707-714 (1977); Stampfer, e1 al., N.
England J. Med., 325, 373- 381 (1991); and Kannel, et al., Ann. Internal Med., 90, 85-91
(1979). An example of an HDL raising agent is nicotinic acid, but the quantities needed
10 achieve HDL elevation are associated with undesirable effects, such as flughing.

There are several treatments currently available for treating diabetes
mellitus but these treatments still remain unsatisfactory and have limitations. While
physical excrcise and reduction in dietary intake of calories will improve the diabetic
condition, compliance with this approach can be poor because of sedentary lifestyles and
excess food consumption, in particular high fat-containing food. Therefore, treatment
wilh hypoglycemics, such as sulfonylureas (e.g., chlorpropamide, tolbutamide,
toJazamide and aceiohexamide) and biguenides (e.g. phenformin and metformin) are
ofien neccssary as the disease progresses. Sulfonylureas stimulate the f cells of the
pancreas to secrele mare insulin as the discase progresses. However, the response of the
B cells eventually fails and treatment with insulin injections is necessary. In addition,
both suifonylurea treatment and insulin injection have the life threatening side effect of
hypoglycemic comas, and thus patients using these treatments must carefully contro}
dosage.

1t has been well established that improved glycemic control in patients
with diabetes (Type 1 and Type II) is accompanied by decreased microvasclular
complications (DCCT and UKPDS). Due to difficulty in maintaining adequate glycemic

\4
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control over time in patients with Type 11 diabetes, the use of insulin sensitizers in the
therapy of Type II diabetes is growing. There is also a growing body of evidence that
PPARY agonist, insolin sensitizer, may have benefits in the treatment of Type II disbetes
beyond their effects in improving glycemic control.

In the jast decade a class of compounds known as thiazelidinediones
(TZD) (e.g. U.S. Pat. Nos. 5,089,514; 4,342,771, 4,367,234; 4,340,605; and 5,306,726)
have emerged as effective antidizbetic agents that have been shown 1o increase the
sensitivity of insulin sensitive tissues, such as skeletal mnscle, liver and adipose, to
insulin. Increasing insulin sensitivity rather than the amount of insulin in the blood
reduces the likelihood of hypoglycemic coma. Although thiazolidinediones have been
shown to Increase insulin sensitivity by binding to PPARY receptors, this treatment also .
produces unwanted side effects such as weight gain and edema and, for troglilazone, liver
toxicity.

The PPARy partial agonis! activity may become a distinct sdvantage since
a number of studies have shown that PPARY partial agonists including selective PPAR -
modulators (SPPARMS) have improved side effect profiles compared to full agonists
especially as it relates to weight gain and edema. See Rocchi S. et al., Molecular Cell,

B8:737-747 (2001); Berger JP, et al. Mol Endocrinol 17:662-676 (2003); Shimaya A, et al.,

Metabolism 49:411-417 (2000); Chakrabarti R, el al., Diabeses 52 (Suppl. 1) p601
(Abstract) (2003); Kawai T, et al., Metabolism, 48:1102-1107 (1999); and Wulff E, ¢t al.,
Diabetes 52 (Suppl. 1) p 594 (abstract) (2003).

The compounds that are not TZDs have algo been reported as PPAR
modulators. Adams et al. (WO 97/28115, WO 97/28135 and US Patent No. 5,893,051)
discloses acetylphenols, which are uscful as antiobesity and antjdjabetic compounds.
Leibowitz et al. (WO 97/28149) discloses compounds which are PPARJ agonists and
useful for treating cardiovascular diseases and related conditions. Brooks et al. (WO
02/100813) discloses compounds of PPAR modulators that are useful for treating type Ii
diabetes and other PPAR-mediated diseases and conditions. Femritto Crespo et al. (WO
2004/000789) discloses compound of amide linker PPAR modulators.

1n view of the above, an objective of the present invention is 1o provide
new pharmaceutical agents which modulate PPAR receptors to prevent, treat and/or
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alleviate these diseases or conditions while diminishing one or more of the unwanted side
effects associated with the current treatments.

SUMMARY OF THE INVENTION
An embodiment of the present invention is a compound of selective
peroxisome proliferator activated receptor modulator (SPPARM) or a compound having
the PPARY partial agonist activity, which has a siructural formula J,
H

. .
OR! o’\,rN\/\O\
0
OR?
. .

or a pharmaceutically acceptable salt, solvate, hydrate or sicreoisomer thereof, wherein:
R’ and R? are each independently: methy! or ethyl.

The compounds of the present invention are nseful in the treatment and/or
prevention of diseases or condition relates to hyperglycemia, dyslipidemia, Type 11
diabetes, Type 1 diabetes, hypertriglyceridemia, syndrome X, insulin resistance, heart
failure, diabetic dyslipidemia, hyperlipidemia, hypercholesteremia, hypertension, obesity,
anorexia bulimia, anorexia nervosa, cardiovascular disease and other diseases where

0]

insulin résistance is a component. .

In one embodiment, the present invention also relates to a phanmaceutical
conposition comprising a oompou;ld of the present invention, or a pharmaceutically
acceptable salt, solvate or hydrate thereof and a pharmaceutically acceptable carrier.
Within the scope of this invention also include a pharmaceutical composition containing
additional therapeutic agent as well as a compound of the present invention, or a
pharmaceutically acceptable salt, solvate or hydrate thereof and optionally a
pharmaceutically acceptable carrier.

In enother embodiment, the present invention relates 1o a method of
modulaiing a PPAR by contacting the receptor with a compound of the present invention,
and a pharmaceutically acceptable salt, solvate or hydrate thereof,

4
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DETAD ED DESCRIPTION OF THE INVENTJON

The compounds of the present invention are directed to peroxisome
proliferator activated recepior (PPAR) agonists. The compounds the present invention
are related more specifically to a compound of selective peroxisome proliferator activated
receptor modulator (SPPARM) or a compound having the PPARy partial agonist activity,
which is useful for the treatment and/or prevention of disorders modulated by a PPAR,
such as Type II diabetes, hyperglycemia, dyslipidemia, Type 1 diabetes,
hypertriglyceridemia, syndrome X, insulin resistance, heari failure, diabetic dyslipidemia,
hyperlipidemia, hypercholesteremia, hyperiension, obesity, anorexia bulimia, anorexia
nervosa, cardiovascular disease and other related discases.

An embodiment of the present invention is & compound of selective
peroxisome proliferator activated receptor modulator (SPPARM) or & compound having
the PPARY partial agonist activity, which has a structural formula I,

H

H
N e o)
° OR?
1

or a pharmaceutically accepiable salt, solvate, hydrau:-. or stereoisomer thereof, wherein:
R and R? are each independently: methyl or ethyl.

¢
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A preferred embodiment of the present invention is a compound having a
structural formula II,

ar a pharmaceutically acceptable salt, solvate or hydrate thereof, wherein: R and R? are
each independently: methyl or ethyl.
Another preferred embodiment of the present invention is a compound of
(28)—3-(.44 [2-(4-methoxy-phenyl)-ethylcarbamoyli]-methoxy }-phenyl)-2-methox y-
propionic acid having a structaral formula 111,
H

or a pharmaceutically acceptable salt, solvate or hydrate thereof,

More preferred embodiment of the present invention is a compound of 3-
(4-([2-(4-eihoxy—phenyl)-ethylcubamoyl]-mﬂmxy]-phenyl)-z-methox y-propionic acid
having a structural formula 1V,

or a pharmaceutically accepiable salt, solvaie or hydrate thereof.

Yet more preferred embodiment of the present invention is a compound of
(8)-3-(4-{ [Z{Hhoxy-phenyl}ethylcarhamoyl]-melhoxy]-pheljyl)-2-metho:y-pmpionic
acid having a structural formula V,
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or a pharmaceutically acceptable salt, solvate or hydrate thereof.

Also encompassed by the present invention is a pharmaceutical
composition comprising a pharmaceutically acceptable carrier and a compound of the
present invention or a pharmaceutically acceptable salt, solvate or hydrate thereof,

Also encompassed by the present invention a pharmaceutical compositit;n
comprising: )
(1) a compound of the present invention, or a pharmaceutically acceptablc
salt, solvate, hydrate or siereoisomer thereof;

{2) a second therapeutic agent selected from the group consisting of:
insulin scnsitizers, sulfonylureas, biguanides, meglitinides, thiazolidinediones, a-
glucosidase inhibitors, insulin secretogogues, insulin, lntihypeﬂipidﬂni'c agents, plasma
HDL-raising agents, HMG-CoA reductase inhibitors, statins, acryl CoA:cholestrol
acyliransferase inhibitors, antiobesity compounds, antihypercholesterolemic agents,
fibrates, vitamins and aspirin; and

(3) optionally a pharmaceutically acceptable carrier.

Also encompassed by the present invention a method of modulating a
peroxisome proliferator activated receptor (PPAR) comprising the step of contacting the
receplor with a compound of the present invention, or a pharmaceutically weepuble salt,
solvate or hydrate thereof.

Also encompassed by the present invention is the method as recited above,
wherein the PPAR is an alpha (ox)-receptor.

Also encompassed by the present invention is the method as recited above
wherein the PPAR is a gamma (y)-receptor.

Also encompassed by the present invention is the method as recited above,
wherein the PPAR is a alpha/gamma (a/y)sreceptor.
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Also encompassed by the present invention is a method for treating and/or
preventing a PPAR-y mediated disease or condition in 8 mammal comprising the step of
administering an effective amount of a compound of the present invention.

Also encompassed by the present invention is 2 method for treating and/or
preventing a PPAR- mediated disease or condition in a mammal comprising the step of
edministering an effective amount of a compound of the present invention.

Also encompassed by the present invention is a method for treating and/or
preventing a PPAR-a//y mediated disease or condition in a mammal comprising the step
of administering an effective amount of a compound of the present invention.

Also encompassed by the present invention is a method for treating and/or
preventing a disease or condition mediated by a PPAR-Y partial agonist in a mammal
comprising the step of administering an effective amount of a compound of the present
invention.

Also encompassed by the present invention is a method for Jowering
blood-glucose in a mammal comprising the step of administering an effective amount of a
compound of the present invention.

Also encompassed by the present invention is a method of treating and/or
preventing a discase or condition in 8 mammal sclected from the group consisting of
hyperglycemia, dyslipidemia, Type 11 diabetes, Type I diabetes, hypertriglyceridemia,
syndrome X, insulin resistance, heant failure, diabetic dyslipidemia, hyperlipidemia,
hypercholesteremis, hypertension, obesity, anorexia bulimia, anorexia nervosa,
cardiovascular disease and other diseases where insulin resistance is a component,
comprising the step of administering an effective amount of a compound of the present
invention.

Also encompassed by the present invention is a method of treating and/or
preventing diabetes mellitus in a mammal comprising the sicp of administering to a
mammal a therapeutically effective amount of a compound of the presen invention.

Algo encompassed by the present invention is a method of treating and/or
preventing cardiovascular disease in a mammal comprising the step of administering to a

- mammal a therapeutically effective amount of a compound of the present invention, or a

pharmaceutically acceptable salt, solvate or hydrate thereof.
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Also encompassed by the present invention is a method of treating and/or
preventing syndrome X in a mammal, comprising the step of administering to the
mammal a therapeutically effective amount of a compound of the present invention, or a
pharmaceutically accepiable salt, solvate or hydrate thereof,

Also encompassed by the present invention is a method of treating and/or
preventing a disease or condition in a mammal selected from the group consisting of
hyperglycemia, dyslipidemia, Type II diabetes, Type 1 diabetes, hypertriglyceridemia,
syndrome X, insulin resistance, heart failure, diabetic dyslipidemia, hyperlipidemia,
hypercholesteremia, hypertension, obesity, anorexia bulimia, anorexia nervosa,
cardiovascular disease and other diseases where insulin resistance is a component,
comprising the step of administering an effective amount of a compwn'd of the present
invention; and an cffective amount of second therapeutic agent selected from the group
consisting of: insulin sensitizers, sulfonylureas, biguanides, meglitinides,
thiazolidinediones, a-glucosidase inhibitors, insulin secretogogues, insulin, *
antihyperlipidemic agents, plasma HDL-raising agents, HMG-CoA reductase inhibitors,
statins, acsyl CoA:cholestrol acyltransferase inhibitors, antiobesity compounds,
antihypercholesterolemic agents, fibrates, vi.tnmins and aspirin.

Also encompassed by the present invention is use of a compound of the
present invention, or 8 pharmaceutically acceptable sall, solvate or hydrate thereof, for the
manufacture of a medicament for the treatment of a condition modulated by a PPAR.

Also encompasged by the presenl invention is use of a compound of the
present imvention, o5 & pharmaceutically acceptable sali, solvate or hydrate thereof, for the
manufecture of a medicament for the treatment of diabetes.

The terms used to describe the present invention have the following
meanings unless otherwise indicaled.

The term “halo” refers o F, Cl, Bror 1.

The term "active ingredient” means the compounds generically described

by Formula I as well as the salts, solvates and prodrugs of such compounds.

'The term “"pharmaceutically acceptable™ means that the carrier, diluents,
excipients and salt mus! be compatible with the other ingredients of the compcsition, and
nol deleterious to the recipienl thereof. Pharmaceutical compositions of the present
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invention are prepared by procedures known in the art vsing well-known and readily
available ingredients.

"Preventing” refers to reducing the likelihood that the recipient will incur
or develop any of the pathological conditions described herein.

*Treating” refers to mediating a disease or condition, and preventing or
mitigating its further progression or ameliorating the symploms associated with the
disease or condition.

*Pharmaceuticaily-effective amount™ means that amount of a compound of
the present invention, o of its salt, solvate, hydrate or prodrug thereof that will elicit the
biological or medical response of a tissue, System or mammal. Such an amount can be
administered prophylactically to a patient thought to be susceptible to development of a
disease or condition. Such amount when administered prophylactically to a patient can
also be effective to prevent or lessen the severity of the mediated condition. Such an
amount is intended to include an amount; which is sufficient to modulate a PPAR
receptor such as a PPARG, PPARY or PPARa/y receptor to mediate a disease or

" condition. Conditions mediated by PPAR receplors include, for example, diabetes

mellitus, cardiovascular disease, Syndrome X, obesity and gastrointestinal disease.
Additional conditions associated with the modulation of a PPAR receptor include
inflammation related conditions, which include, for example, IBD (inflammatory bowel
disease), rheumatoid arthritis, psoriasis, Alzheimer's discase, Chrohn's disease and
ischemia reprofusion injury (stroke and miocardial infarction).

A "mammal” is an individual animal that is a member of the taxonomic
class Mammalia. The class Mammalia includes humans, monkeys, chimpanzees, gorillas,
cattle, swine, horses, sheep, dogs, cats, mice, rats and the like.

Administration to a human is most preferred. A human to whom the
compounds and compositions of the present invention are administered has a disease or
condition in which contral blood glucose levels are not adequately controlled without
medical intervention, but wherein there is endogenous insulin present in the human's
blood. Non-insulin dependent diabetes mellitus (NIDDM) is a chronic disease or
condition characterized by the presence of insulin in the blood, even at levels above
normal, but resistance or lack of sensitivity to jnsulin action at the tissues.
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Those skilled in the st will recognize that stereocenters exist in compound
of the pregent invention. Accordingly, the present invention includes all possible '
stereoisomers and geometric isomers of the presently claimed compounds including
recemic compounds and the optically active isomers.

Th'e compounds of the present invention contain one or more chiral centers
and exist in different optically active forms. When compounds of the present invention
contain one chiral center, the compounds exist in two enantiomeric forms and the present
invention includes both enantiomers and mixtures of ensntiomers, such as racemic
mixtures. Resolution of the final product, an intermediate or a starting material may be
cffected by any suitable method known in the art, for example by formation of

" diastereoisomeric salts which may be separated by crystallization; formation of
diastereoisomeric derivatives or complexes which may be separated by crystallization and
gas-liquid or liquid chromatography; selective reaction of one enantiomer with an Y
enantiomer-specific reagent such as enzymatic esterification; and gas-liquid or liquid
chromatography in a chiral environment such as on a chiral support, for example silica
with a bound chiral ligand or in the presence of a chiral solvent. See also Sterochemistry
of Carbon Compounds by EL. Eliel (Mcgraw Hill, 1962) and Tables of Resolving Agents
by S. H. Wilen. It will be appreciated that where the desired enantiomer is converted into
another chemical entity by one of the separation procedures described above, a further
step is required to liberate the desired enantiomeric form. Alternatively, specific
ensntiomers may be synthesized by asymmetric synthesis using optically ective reagents,
substrates, catalysts or solvents, or by converting one enantiomer into the other by
asymmetric transformation.

When a compound of the present invention has more than one chiral
substituents, it may exist in diastereoisomeric forms. The diastereoisomeric pairs may be
sepanated by methods known to those skilled in the art, for example chromatography or
crystallization and the individual enantiomers within each pair may be separated as
described above. The present invention includes each diastereoisomer of compounds of
formula J and mixtures thereof.

Certain compounds of the present invention may exist in different stable
conformational forms, which may be separable. Torsional asymmetry due to restricted -
rotation ahout an esymmetric ‘lingle bond, for example because of steric hindrance or ring
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strain, may permit separation of different conformers. The present invention includes
each conformational isomer of compounds of formula I and mixtures thereof.

Certain compound of the present invention may exist in zwitterionic form,
and the present invention includes each zwitterionic form of compounds of formula I and
mixtures thereof.

Certain compounds of the present invention and their salts may exist in
more than one crystal form. Polymorphs of compou}nds of formula I form part of the
present invention and may be prepared by crystaliization of a compound of formula I
under different conditions, such as using different solvents or different solvent mixtures
for recrystallization; crystallization at different temperatures; and various modes of
cooling ranging from very fast to very slow cooling during crystallization. Polymorphs
may also be obtained by heating or melting a compound of formula I followed by gradual
or fast cooling. The presence of polymorphs may be determined by solid probe NMR
spectroscopy, IR spectroscopy, differential scanning calorimetry, powder X-ray
diffraction or other available techniques.

Certain compounds of the present invention and thejr salts may exist in .
more than one crystal form, which includes each crystal form and mixtures thereof.

Cenain compounds of the present invention and their salts may also exist
in the form of solvates, for example hydrates, and thus the present invention includes each
solvate and mixtures thereof.

"Pharmaceutically-accepiable salt” refers to salts of the compounds of
formula 1, which are substantially non-toxic to mammals. Typical pharmaceutically
acceptable salts include those salts prepared by reaction of the compounds of the present
invention with 8 mineral, organic acid: an organic base or inorganic base. Such salts are
known as base addition salis, respectively. It should be recognized that the particular
counlerion forming & part of any salt of the present invention is not of a critical nature 50
long as the salt as a whole is pharmaceutically acceptable and the counterion does not
contribute undesired qualities to the salt as a whole. '

By virtue of its acidic moiety, a compound of the present invention forms
salts with pharmaceutically acceptable bases. Some examples of base addition salts
include metal salts such as aluminum; atkali metal salts such as lithium, sodium or
potassiom; and alkaline earth metal salts such as calcium, magnesium, ammonium, or
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substituted ammonium salis. Examples of substituted ammonijum salts include, for.
instance, those with lower alkylamines such as trimethylamine and triethylamine;
hydroxyaikylamines such as 2-hydroxyethylamine, bis-(2-hydroxyethyl)-amine or tri-(2-
hydroxyethyl)}-amine; cycloalkylamines such as bicyclohexylamine or dibenzylpiperidine,
N-benzyl-B-phenethylamine, dehydroabietylamine, N,N’-bisdehydro-abietylamine,
glucamine, N-piperazine methylglucamine; bases of the pyridine type such as pyridine,
collidine, quinine or quinoline; and salts of basic amino acids such as lysine and arginine.

Examples of inorganic bases include, without liﬁﬁuﬁon. sodium
hydroxide, potassium hydroxide, potassium carbonate, sodium carbonate, sodium
bicarbonate, potassium bicarbonate, calcium hydroxide, calcium carbonate, and the like.

Compounds of the present invention, which are substituted with a basic
group, may exist as salts with pharmaceutically acceptable acids. The present invention
includes such salts. Examples of such salts include hydrochlorides, hydrobromides,
sulfaies, methanesulfonates, nitrates, maleates, acelates, citrates, fumarates, tartrates [e.g. .
(+)-tartrates, (-)-tartrates or mixtures thereof including racemic mixtures], succinates,
benzoales and salts with amino acids such es glutamic acid. These salts may be prepared
by methods known to those skilled in the art.

Certain compounds of the present invention and their salts may also exist
in the form of solvates, for exampie hydrates, and thus the present invention includes each
solvate and mixtures thereof. :

The compounds of present invention, which bind to and activate the
PPARs, lower one or more of glucose, insulin, triglycerides, fatty acids and/or
cholesterpl, and are therefore useful for the treatment and/or prevention of
hyperglycemia, dyslipidemia and in particular Type II diabetes as well as other diseases
including syndrome X, Type 1 diabetes, hypertriglyceridemia, insulin resistance, diabetic
dyslipidemia, hyperlipidemia, hypercholesteremia, heart failure, coagaulopathy,
hypernension, and cardiovascular diseases, especially anteriosclerosis. In addition, these
compounds are indicated to be useful for the regulation of appetite and food intake in
subjects suffering from disorders such as obesity, anorexia bulimia and anorexia nervosa.

‘The compounds and compositions of the present invention are also useful
10 Lreal acute or trangient disorders in insulin sensitivity, which sometimes occurs

following a surgery, trauma, myocardial infarction and the like. The compounds and
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compositions of the present invention are also useful for lowering serum triglyceride
levels. Elevated triglyceride level, whether caused by genetic predisposition or by & high
fat diet, is a risk factor for the development of heart disease, stroke, and circulatory
system disorders and diseases. The physician of ordinary skill will know how to identify
humans who can benefit from administration of the compounds and compositicns of the
present invention.

The present invention further provides a method for the treatment and/or
prophylaxis of hyperglycemia in a human or non-human mammal which comprises
administering an effective, non-toxic amount of a compound of formula 1, or a tavtomeric ,
form thereof and/or a pharmacentically acceptable salt thereof and/or a pharmacentically
acceptable solvate thereof 10 a hyperglycemic human or non-human mammal in need
thereof.

The compounds of the present invention are useful as therapeutic
substances in preventing or treating Syndrome X, diabetes mellitus and related endocrine
and cardiovascular disorders and diseases in homan or non-human animals.

'The present invention also relates to the use of a compound of formula 1 as
described above for the manufacture of a medicament for treating a condition or disease
mediated by PPARa, PPARY, PPAR¥-partial agonist or PPARO/y dual agonist in a
mammal.

A therapeulically effective amount of a compound of the present invention
can be used for the preparation of a medicament useful for treating Syndrome X, diabetes,
treating obesity, lowering tryglyceride levels, rising the plasma level of high density
lipoprotein, and for treating, preventing or reducing the risk of developing
arteriosclerosis, and for preventing or reducing the risk of having a first or subsequent
atherosclerotic disease event in mammals, particularly in humans.

Additionally, an effective amount of a compound of the present invention
and a therapeutically effective amount of one or more active agents selected from
entihyperlipidemic agent, plasma HDL-raising agents, antihypercholesterolemic agents,
fibrates, vitamins, aspirin, insulin secretogogues, insulin and the like can be used together
for the preparation of a medicament useful for the above described treatments.

Advantageously, compositions containing the compound of the present
invention or their salts may be provided in dosage unit form, preferably each dosage unit
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containing from about 1 to about 500 mg. It is understood that the amount of the
compounds of the present invention that will be administered is determined by a
physician considering of all the relevant circumstances.

Syndrome X includes pre-diabetic insulin resistance syndrome and the
resulting complications thereof, insulin resistance, non-insulin dependent disbetes,
dyslipidemia, hyperglycemia obesity, coagulopathy, hypertension and other
complications associated with diabetes. The methods and treatments mentioned herein
include the above and encompass the treatment and/or prophylaxis of any one of or any
combination of the following: pre-diabetic insulin resistance syndrome, the resulting
complications thereof, insulin resistance, Type 1I or non-insulin dependent disbetes,
dyslipidemia, hyperglycemia, obesity and the complications associated with diabetes
incloding cardiovascular disease, especially arteriosclerosis.

The compounds of the present invention may be used effectively alone or
in combination with one or more additional active agents depending on the desired target
therapy. Combination therapy includes administration of a single pharmacentical dosage
composition, which contains a compound of the preaent invention and one or more
additional active agents, as we)l as administration of a compound of the present invention
and cach active agent in its own scparate pharmaceutical dosage. For example, a
compound of the present invention or thereof and an insulin secretogogue such as
biguanides, meglitinides, thiazolidinediones, sulfonylureas, insulin or a-glucosidoge
inhibitors can be administered 10 the patient together in a single oral dosage composition
such as a tablel or capsule, or edch agent administered in separate oral dosages. Where
separate dosages are used, a compound of the present invention and one or more
additional active agents can be administered at essentially the same time, i.e.,
concurrenily or ai separately staggered times, i.e., sequentially: combination therapy is
understood to include all these regimens.

An example of combination treatment or prevention of arteriosclerosis
may involve administration of a compound of the present invention or salts thereof in
combination with one or more of second active therapeutic agents: antihyperlipidemic
agents; plasma HDL-raising agents; anlihypercholesterolemic agents, fibrates, vitamins,
aspirin and the like. As noted above, the compounds of the present invention can be
adminisiered in combination with more then one additional active agent.
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Another example of combination therapy can be seen in treating diabetes
and related disordess wherein the compounds of the present invention or salts thereof can
be effectively used in combination with second active therapeutic, such as sulfonylureas,
higuanides, meglitinides, thiszolidinediones, a-glucosidase inhibitors, other insulin
secretogogues, insulin as well as the active agents discussed above for treating
arteriosclerosis.

The examples of second therapeutic agents are insulin sensitizers,

PPARY agonists, glitazones, troglitazone, pioglitazone, englitazone, MCC-555,

BRL 49653, biguanides, metformin, phenformin, insulin, insulin minetics, sufonylureas,
tolbutamide, glipizide, alpha-glucosidase inhibitors, acarbose, cholesicrol lowering agent,
HMG-CoA reductase inhibitors, lovasiatin, simvastatin, pravastatin, fluvastatin,
atrovastatin, rivastatin, other statins, sequestrates, cholestyramine, colestipol,
dialkylaminoalky] derivatives of a cross-linked dextran, nicotiny] alcohol, nicotinic acid:
a nicolinic acid salt, PPARG agonists, fenofibric acid derivatives, gemfibrozil, clofibrate,
fenofibrate, benzafibrate, inhibitors of cholesterol absorption, beta-sitostercl, acryl
CoAcholesterol acyltransferase inhibitors, melinamide, probucol, PPARS agonists,
amiobegity compounds, fenfluramine, dexfenfluramine, phentiramine, sulbitramine,
orlistat, neuropeptide Y5 inhibitors, By adrenergic receptor agonists, and ileal bile acid
transporier inhibitors.

The compounds of the present invention and the phinnmtiully
acceptable salts, solvates and hydrates thereof have valuable pharmacological propenties
and can be used in pharmaceutical compositions containing a therapeutically effective
amount of a compound of the present invention, or pharmaceutically accepiable salts,
esters or prodrugs thereof, in combination with one or more pharmaceutically acceptable
excipients. Excipients are inert substances such as, without limitation carriers, diluents,
fillers, flavoring agenis, sweeteners, lubricants, solubilizers, suspending agents, wetting
agents, binders, disintegrating agents, encapsulating material and other conventional
adjuvants. Proper excipient is dependent upon the roule of administration chosen.
Pharmaceutical compositions typically contain from about 1 to about 99 weight percent of
the active ing'edienl; which is a compound of the present invention.

4
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Preferably, the pharmaceutical formulation is in unit dosage form. A “unit
dosage form” is a physically discrete unit containing a unit dose suitable for
administration in human subjects or other mammals. For example, a unit dosage form
can be a capsule or tablet, or a number of capsules or tablets. A "unit dose” is a
predetermined quantity of the active compound of the present invention, calculated to
produce the desired therapeutic effect, in association with one or more pharmaccutically
acceptable excipients. The quantity of active ingredient in a unit dose may be varied or
adjusted from about 0.1 10 about 1000 milligrams or more according to the particular
treatment jnvolved.

The dosage regimen utilizing the compounds of the present invention is
selected by one of ordinary skill in the medical or veterinary arts considering various
factors, such as without limitation, the species, age, weight, sex, medical condition of the
recipient, the severity of the condition to be treated, the route of administration, the Jevel
of metabalic and excrelory function of the recipient, the dosage form employed, the
particular compound and sall thereof employed, and the like.

Preferably, the compounds of the present invention are administered in a
single daily dose, or the total daily dose may be administered in divided doses of two,
three or more times per day. Where delivery is via transdermal forms, administration is
continuous. !

Suitable routes of administration of pharmeccuotical compositions of the
present invention include, for example, oral, eye drop, rectal, transmucosal, topical or
intestinal administration; parenteral delivery (bolus or infusion), including intramuscular,
subcutaneous, intramedullary injections, as well as inirathecal, direct intraven-iricular,
intravenous, intraperitoneal, intranasal, or intraocular injections. The compounds of the
present invention can also be administered in a targeted drug delivery system, such as in a
liposome coated with endothelial cell-specific antibody.

For oral administration, the compounds of the present invention can be
formulated readily by combining the active compounds with pharmaceutically acceptable
carriers well known in the art. Such camriers enable the compounds of the present
invention to be formulated as tablets, pills, powders, sachets, granules, dragees, capsules,
liquids, elixirs, tinctures, gels, emulgions, syrups, slurries, suspensions and the like, for
oral ingestion by a patient 10 be treated. Pharmaceutical preparations for oral use can be



10

15

30

WO 200506144 PCT/US2004/038232

-19-

obtained by combining the active e.omponnd with a solid excipient, optionally grinding a
regulting mixture, and processing the mixture of granules, after adding suitable
auxiliaries, if desired, 10 obtain tablets or dragee cores.

For oral administration in the form of a tablet or capsule, the active
ingredient may be combined with an oral, non-toxic, pharmaceutically-acceptable carrier,
such as, without limitation, Jactose, starch, sucrose, glucose, methyl cellulose, calcium
carbonate, calcium phosphate, calcium sulfate, sodium carbonate, mannitol, sorbitol, and
the like; together with, optionally, disintegrating agents, such as, without limitation,
cross-linked polyvinyl pyrrolidone, maize, starch, methyl cellulose, agar, bentonite,
xanthan gum, alginic acid: or a salt thereof such as sodium alginate, and the Jike; and,
optionally, binding agents, for example, without limitation, gelatin, acacia, natural sugars,
beta-lactose, corn sweeteners, natural and synthetic gums, acacia, tragacanth, sodivm

alginate, carboxymethyl-cellulose, polyethylene glycol, waxes, and the like; and,

optionally, lubricating agents, for exampie, without limitation, magnesium stcarate,
sodium stearate, stearic acid: sodium oleate, sodium benzoatc, sodium acetate, sodium
chloride, wlc, and the like. When a dosage unit form is a-capsule, it may contain, i.n
addition 10 materials of the above type, a liquid carrier such as a faity oil.

Solid forms include powders, tablets and capsules. A solid carrier can be
one or more subsiances, which may also act as flavoring agents, Jubricants, solubilisers,
suspending agents, binders, tablet disintegrating agents and encapsulating material.

In powders, the carrier is a finely divided solid, which is in admixture with
the finely divided active ingredient. In tablets, the active ingredient is mixed with a
carrier having the necessary binding properties in suitable proportions and compacted in
the shape and size desired.

Various other materials may be present as coalings or 1o modify the
physical form of the dosage unit. For instance, tablets may be coated with sheliac, sugar
or both. A syrup or elixir may contain, in addition to the active ingrediem, sucroge as a
sweelening agent, methyl and propylparabens as preservatives, a dye and a flavoring such
as cherry or orange flavor.

Sterile liquids include suspensions, emulsions, syrups, and elixirs. The
active ingredient can be dissolved or suspended in a pharmaceutically acceptable carrier,
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such as sterile water, sterile organic solvent, or a mixture of both sterile water and sterile
organic solvent.

The active ingredient can also be dissolved in a suitable organic solvent,
for example, aqueous propylene glycol. Other compositions can be made by dispersing
the finely divided active ingredient inr aqueous starch or sodium carboxymethyl cellulose
solution or in a suitable oil. -

Dragee cores are provided with svitable coatings. For this purpose,
concentraied sugar solutions may be used, which may optionally contain gum arabic, talc,
polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer
solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may
be added to the tablets or dragee coatings for identification or to characterize different
combinations of active compound doses.

Pharmaceutical preparations, which can be used orally, include push-fit
capsules made of gelatin, as well ns soft, scaled capsilles made of gelatin and a plasticizer,
such as glycerol or sorbitol. The push-fit capsules can contain the active ingredients in
admixture with filler such as lactose, binders such as starches, and/or lubricanis such as
talc or magnesium stearate and, optionally, stabilizers. 1n soft capsuies, the active
compounis may be dissolved or suspended in suitable Jiquids, such as farty oils, liquid
paraffin, or liquid polyethylene glycols. In addition, stabilizers may be added..

All formulations for oral administration should be in dosages suitable for
such administration. Particularly suitable compositions for oral administration are unit
dosage farms such as tablets and capsules.

For parcntal edministration, the compounds of the present invention or
salis thereof can be combined with sterile aqueous or organic media to form injectable
sojutions or suspensions. Formulations for injection may be presented in unil dosage
form, such as in ampoules or in multi-lose containers, with an added preservative. The
compositions may take such forms as suspensions, solutions or emulsions in oily or
aqueous vehicles, and may contain formulatory agents such as suspending, stabilizing
and/or dispersing agents. The pharmaceutical forms suitable for injectable use include
sterile aqueous solutions or dispersions and sterile powders for the extemporaneous
preparation of sterile injectable solutions or dispersions. In all cases, the form must be
sterile and must be fluid to the exient that each syringability exists. 1t must be stable
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under the conditions of manufacture and storage and must be preserved against any
contamination. The carrier can be solvent or dispersion medium containing, for example,
water, preferably in physiologically compatible buffers such as Hanks' solution, Ringer's
solution, or physiological saline buffer, ethanol, polyol (e.g. glycerol, propylene glycol
and liquid polyethylene glycol), propylene glycol and Jiquid polyethylene glycol),
suilable mixtures thereof, and vegetable oils. Under ordinary conditions of storage and
use, these preparations contain a preservative to prevent the growth of microorganisms.

The injectable solutions prepared in this manner can then be administered
intravenously, intraperitoneally, subcutaneously, or intramuscularly, with intramuscular
administration being preferred in humans.

For tansmucosal administration, penetrants appropriate to the barrier to be
permeaied are used in the formulation. Such penetrants are generally known in the art.
The active compounds can also be administered intranasally as, for example, liquid drops
Or spray. ' '

For buccal administration, the compositions may take the form of tablets
or Jozenges Formulaied in a conventional manner.

For administration by'inhalation. the compounds for use according to the
present invention are convenicntly delivered in the form of a dry poéwler inhaler, or an
acrosol spray presentation from pressurized packs or a nebuliser, with the use of a
suitable propeliant, e.g., dichlorodifluoromethene, trichlorofluoromethane,
dichlorotetrafluorcethane, carbon dioxide or other suitable gas. In the case of pressurized
aerosol the dosage unit may be determined by providing a valve to deliver a metered
amount. Capsules and cartridges of gelatin for use in an inhaler or jnsufflator may be
formulated containing a powder mix of the compound and a suitable powder base such as
lactose or starch. :

Pharmaceutical compositions of the present invention can be manufactured
in a manner that is itself known, e.g., by means of conventional mixing, dissolving,
granulating, dragee-making, levigating, emulsifying, encapsulaling, entrapping or
lyophilizing processes.

In meking the compositions of the present invention, the active
ingredient will usually be admixed with a carrier, or diluted by a carrier, or enclosed
within a carrier, which may be in the form of a capsule, sachet, paper or other
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container. When the carrier serves as a diluent, it may be a solid, lyophilized solid or
paste, semi-solid, or liquid material which acts as a vehicle, or can be in the form of
tablets, pills, powders, lozenges, elixirs, suspensions, emulsions, solutions, syrups,
acrozols (as a solid or in a liquid medium), or ointment, conlaining for example up to
10% by weight of the active compound. The compounds of the present invention are
preferably formulated prior to administration.

technology, PPAR receptors, and corresponding radiolabeled ligands. PPARa and
PPARY along with their heterodimeric partner, retinoid X receptor @, arc each produced
using a baculovirus expression sysicm. Biotinylated oliganucleotides containing PPAR
response €lements (PPRES) are used (o couple the corresponding recepior dimers to
yttrium silicate streptavidin-coated SPA beads. PPARy- and PPARG-~specific ligands are
labeled with tritiom and used in the appropriste corresponding assays. The 1Cs values
(compound concentration which causes 50% inhibition) for each competing compound
are calculated after deduction of non-specific binding (measured in the presence of 10 uM
unlabeled ligand). Compounds are evaluated using an 11-point dose response curve with
concentrations ranging from 0.169 nM to 10 UM. Reported values represent means from

one to seven separate experiments,

Cotransfection (CTF) Assays

PPARYor PPARa are constilulively expressed using plasmids conteining
the cytomegalovirus promoter. Reporter plasmids for the PPARY CTF assays contain
PPREs from the following genes: acyl coA oxidase (AOX); apolipoprotein Al (ApoAl);
lipoprotein lipase (LPL); or enoyl-CoA hydratase/3-hydroxyacyl-CoA dehydrogenase
(HD) plus the thymidine kinase (TK) promoter upstream of the Juciferase reporter cDNA.
A PPARY bacterial galactosidase (GALA4) chimeric system is also used. For PPAR@, a
GALA4 chimeric system is the standard CTF assay performed. All assays are done in CV-
1 cells. Compounds are tested in full log dilution, from 0.1 nM to 10 uM in duplicate.
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Percent efficacies are determined relative 1o reference molecules with the efficacy value
reflecting the greatest amount of agonist activity achieved in the CTF assay for each
compound. Median effective concentration (EC5g) values are determined by computer fit
to a concentration-response cusve. An ECsq value is not calculated if the efficacy for the

compound is <20%. Reported values represent means from two (o ninc separate
experiments.

Co-Factor Recrujtment Assavs

A mammalian-2-hybrid assay system in CTF format is done in CV-1 cells. .

The following plasmids are nsed: a mammalian expression vector encoding a fusion of
the GAL4 DNA binding domain with the PPARY ligand binding domain; a mammalian
expression vector encoding a fusion of the VP16 ulnsactiv;tion domain with the nuclcar
receptor interaction domain of the respective co-activators: CREB-binding protein (CBP),
peroxisome proliferator-activated receptor gamma coactivator-1 (PGC-1), activating
signal cointegrator-2 (ASC-2), thyroid hormone receptor-activated protein complex
(TRAP220), and the peptide C33; and a reporter plasmid (multimerized GALA binding
sites/minimal TK promoter driving a Juciferase cDNA). Cells are transfected in batch
format and treated with compound (full log dilution from 0.1 nM to 10 uM) or vehicle for
24 hours. Subsequently, the cells are Iysed and luciferase activity is measured. ]
Luciferase activity serves as the endpoint for interaction between co-activator and
recepior. The dala are presented as % efficacy relative to a PPARY full agonist and
represent means from four to six separale experiments.

Five-week-old male diabetic (dlvdb) mice (Harlan Laboralories,
Indianapolis, IN) are housed in plastic cages (n= G/cage; cage size is approximately
10X20X8" with aspen chip bedding) with free access to water (sipper system—city tap
water) and food (Purina 5008). After two weeks of acclimation, animals (7 weeks of age)
are bled on day O at 1000-1200h (lights on 0600h) and assignex to treatment groups (n =
5 or 6) based on starting glucose values. Compound or vehicle only treatments are

administered daily by oral gavage at approximately 0730h. Body weights are measured at
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the beginning (day 0) and end (day 7 or day 14) of the studies. Blood is collected in
heparinized tubes from the tail of nonfasted animals two to three hours after the last dose.
Hematocrit, glucose and triglycerides levels are then determined. The reported values for
glucose and triglyceride levels represent the % of normalization compared to the lean
littermate values set at 100% or glucose normalization calcvlaied based on a normal
glucose level of 250 mg/d]. Statistical significance between expeﬁmﬁtal groups is
assessed vsing a two-sided student’s 1-test.

The following tables show the in-vitro data for the compound of present

invention, (28)-3-(4-{[2-(4-methoxy-phenyl)-ethylcarbamoyl]-methoxy)-phenyi)-2-
methoxy-propionic acid having a structural formula I,

Table 1: Binding and CTF Assays

ICx(0) ICs (Y) Eff (o) ECx (a) Eff () ECsn(Y)
113 52 43 1305 60 1893
Table 2: Cofactor Recruitment Assays
CBP | CBP | PGC1 | PGC1 | TRAP220 | TRAP220 | ASC2 { ASC2| C33 | C33
Eff | ECo | Eff | ECxn Eff ECyp Eff | ECg | Eff | ECy |
15 | 1917 24 2065 7 Eff<20 15 1378 | 13 | 3013
Table 3: Response Element Assays
Glad Gled | HD | HD |LFL | LFL
Eff ECy | Eff |ECyq | Eff | ECy
30 1977 54 | 113 86 1419

IC3o & ECsgiin nM; CTF (Eff) in % efficacy.
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As shown in above tables, the compound of formula IH is surprisingly a
high affinity PPARY partial agonist with PPARQ activity. As seen in Table 1, this
compound binds PPARY with high affinity (ICss = 52 nM) and tc PPARG with relatively
lower affinity (ICsg = 113). The compound of formula IIl has PPARY partial agonist
activity as demonstrated in co-transfection and co-factor recruitment assays. As seen in
Tables 1 and 3, the PPARY efficacy (% efficacy compared to a PPARY full agonist set at
100%) achieved with this compound ranges from 30 to 86%. In addition, the ability of
this compound to recruit specific co-factors to PPARY ranges from 7 1o 24% compared to
a PPARY full agonist (set at 100% recruitment: Table 2), thus making the compound of
formula Il a PPARY partial sgonist. The compound also demonstrates FPARG agonist
activity as shown in table 1 (43% efficacy, 1305 nM ECs). '

To gain an understanding of the anti-diabetic efficacy and side effect
profile of compound of formula H1, diabetic (db/db) mice are administered compound of
formula I at 1, 3, 10, and 30 mykgldly' daily for 14 days by oral gavage. Plasma
glucose and hematocrit levels along with body weight are measured before the study
began (day 0) and at the end of the study (day 14). Compound of formula III displays
excellent anti-diabetic efficacy reducing plasma glucose Jevels al all doses examined
(42.7, 68.3, 96.1, and 109.3 % normalization). Surprisingly, a dose-dependent reduction
in hematocrit Jevels, indicative of plasma volume expansion, is not secn following
administration of compound of formula IIL. Becausc anti-diabetic efficacy along with the
liability of plasma volume expansion are common features of PPARY full agonists
[Anmstrong and King (2004), Mudaliar, et al (2003), Nesto et al, (2004)], our data suggest
that compound of formula 11 could be an improved therapy for the treatment of type 2
diabetes compared to the currently marketed PPARY agonists

The following tables show the in-vitro data for the compound of present
invention, (5)-3+(4-{ [2-(4-ethoxy-phenyl)-ethylcarbamoyl}-methoxy}-phenyl)-2-
methoxy-propionic acid having a structural formula V,
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Table 1: Binding and CTF Assays
ICxo(e) | 1Co( | Eff(e) | ECwo(0) | Ef( | ECo(

360 30 39 1814 60 1012

Table 2: Cofactor Recruitment Assays .

‘| CBP | CBP | PGC1 | PGC1 | TRAP220 | TRAP220 | ASC2 | ASC2 | €33 { C33
Eff | ECy | Eff | ECy | Eff ECsg | Eff | ECo | Eff | ECsp|
18 | 2638 | 24 | 2597 16 3063 33 12868 | 43 | 2893

Table 3: Response Element Assays
Gla4 Glsd | HD | HD | LPL | LPL | ApoAl | ApoAl
Eff ECy | Eff |ECy | Eff | EC Eff ECs |

39 1907 | 58 {1041 | BO | 466 39 335

1Csp & ECsoin nM; CTF (EfT) in % efficacy

As shown in above tables, the compound of formula V is surprisingly a
high affinity PPARY partial agonist with PPARa activity. As seen in Table 1, this
compound binds PPARY yith high affinity (ICso = 30 nM) and to PPARx with relatively
lower affinity (1Csp = 360). The compound of formuja V has PPARY partial agonist
act'ivity as demonstrated in co-transfection and co-faclor recruitment assays. As seen in
Tables 1 and 3, the PPARY efficacy (% eflicacy compared 10 a PPARY full agonisi set at
100%) achieved with this compound ranges from 39 1o 80%. In addition, the ability of
this compound to recruit specific co-factors to PPARY ranges from 16 to 43% compared
loa P.PAR'r full agonist (set at 1009 recruitment: Table 2), thus making the compound of
formula V a PPARY partial agonist. The compound also demonstrates PPARQ agonist
activity as shown in 1able 1 (39% efficacy, 1814 nM ECsxy).
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To gain an understanding of the anti-diabetic efficacy and side effect
profile of compound of formula V, diebetic (db/db) mice and their lean littermates (db?/+)
are administered compound of formula V at 3, 10, 30, and 100 mg/kg/day daily for 7 days
by oral gavage. Plasma glucose, triglyceride, and hematocrit Jevels along with body
weight are measured before the study began (day 0) and at the end of the study (day 7).
Compound of formula V displayed excellent anti-diabetic efficacy significantly reducing
plasma glucose and triglycerides Jevels at all doses examined (glucose: 61.2, 87.5, 105.6,
110.3% nonmalization; triglycerides: 108.1, 108.1, 121.1, 130.6% normalization).
Unexpectedly, treatment with compound of -formula V shows no statistically significam
change in b&dy weight gain or hematocrit levels at any dose administered. Because the
anti-diabetic efficacy of PPARY full agonists are known to be accompanied by significant
weight gain and plasma volume expansion, the data herein indicates that compound of
formula V could provide an improved therapy for the treatment of type 2 diabetes
compared to the currently marketed or available PPARY agonists.

‘The reaction scheme_ shown below generally illusirates a synthetic route 1o
prepare the compounds of the present invention. The detailed examples are provided
below.
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Geperal Reaction Scheme

/Tzlj’\rOOH Cs,CO,, CH,CN ’? 70 '\( Y

(X = halo)
- O,JH,

—_— OH 1) O-DCC; HOBT
R! © 0’\((_’ 2) O-Trisamine QO—isocysnate

Example ]
(25)-3H(4-{ [2-(4-methoxy-phenyl)-ethylcarbamoyl]-methoxy) -phenyl)-2-methoxy-
propionijc acid
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1) O-DCC(2eq); HOBT (] eq)

TFAIDCM
/? -0 OI\\( 2) O-Trisamine Qrisocyanate
«© 0 . (29 (leq)

"\‘*1{0 ;
| A0 o/\g \/00, NIOH(IM).MeOi

o X
0
Compound (a) is dissolved in acetonitrile (0.1M) and treated with 2 eq of
5  2-bromo-2-methyl-propionic tert-butyl ester and 2.5 eq of cesium carbonate. The
reaction is stirred a1 80 °C for about 24 hours, filtered, and concentrated. The crude
produci i purified by silica gel column chromatography (10% ethyl nee'melhenne).
Step’2: Svathesis of i ()
Compound (b) obtained from Step 1 is dissolved in trifluoroscetic acid

10  (TFA) and CHaCla (1:1; Q.5M). The reaction is stirred for about 2 hours and
concentrated. The crude product is used in the next siep.
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Compound (c) obtained from Siep 2 js dissolved in dichloromethane
(DCM) and treated with 2 eq of PS-carbodiimide and 1 eq of HOBT followed by 1.1 eq
of 2-(4-cthoxy-phenyl)-cthylamine. The reaction is stirred at room temperature using
orbital stirring for about 10 hours. The supported reagent is filtered and washed twice
with DCM. The crude product is dissolved in DCM, and PS-trisamine (2 eq) and PS-
isocyanate (1 eq) are added. The reaction is stirmed at room temperature for 2 hours under
orbital stirring. The supported scavengers are filtered and washed twice with DCM. Thie
solvent is removed, and the crude is used in the hydrolysis step.

Step 4: Synthesis of compoond (e)

Compound (d) obtained from Step 3 is dissolved in MeOH and treated
with 10 eg 1M agueous NaOH solution. The reaction is stired at room temperature unti)
the hydrolysis is completed by HPLC analysis. 1M HCI (1M in water) is added (until
pH=3), and the solvent is removed under vacuum. The residue is diluted in CHCl/H:0
and filtered through a ChemElute cartridge. The eluent js concentrated and purified by
HPLC-MS to give the Litle compound as a white solid. MS (ES) for Cz1H2sNOg [M-HJ*:
386; melting point 97-98°C.
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Exsmple 2
(KX} and (S)-3-(4-hydroxy-phenyl)-Z-methox y-propionic ecid sodium salt

[~ ]
o e o
o o OMea

g\ (l)- ekl O/\

. Step 1 ®)

HO N (g MO tumnuxH,Po HO
‘

®) _ @)
O Ne' Y O Na
OMe OMe
el RS m

1 2 : i An
(+/-)-3-(4-Hydroxy-phenyl)-2-methoxy-propionic acid methyl ester
Potassiom rerr-bvioxide (1.6 M in letrahydrofuran, 1163 ml, 1.86 moles)
is cooled in a dry ice/acetone bath to —40 "C under nitrogen. A mixture of 4-
benzyloxybenzaldehyde (358.9 g, 1.69 mole) and methylmethoxy acetate (184.3 ml., 1,86
mole) in tetrehydrofuran (1076 mL) is added over 30 to 60 min. The reaction is stifred at

)
Chiro Clec CR AL
-~ 8 H o
o~ Sname * 1o OMe
@)
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—40 °C for about 1 to 2 h to obtain intermediate (b). To intermediate (b) is added a
solution of trifluoroacetic anhydride (710.3 g, 3.38 mole) in tetrahydrofuran (1600 mL)
slowly over 25 min, and the reaction allowed to warm no grester than 15 °C. The
reaction is stimed overnight to provide compound (c).

Palladium on carbon (5%, 125.4 g) is suspended in tetrahydrofuran (500
mL). The reaction mixture containing compound (c) (about 4500 mL) is added and
rinsed with tetrahydrofuran (1000 mL). The reaction is placed under hydrogen on a Parr
shaker at 25 psig at room tempernature. The reaction is hydrogenated for 26 h at about 19
—32°C. The mixture js filtered over Hyflo Supercel® and the Parr shaker rinsed with
tetrahydrofuran (2000 mL). The organic solution is concentrated in vacuo to the lowest
possible volume. Toluene (2500 mL) is added, and the solution washed carefully with
10% NeHCO; (280 g in 2800 mL water). The layers are separated, and the organic phase
is washed with water (2800 mL). The organic phase is concentrated i »acwo to provide
about 271.8 g (76%) of compound (d), (+/-)-3-(4-hydroxy-phenyl)-2-methoxy-propionic
acid methy] ester, as an oil.

Sicp 4: Synthesis of compound (f)
(5)>-3-(4-hydroxy-phenyl)-2-methoxy-propionic acid sodium salt

-A solution of 0.75 M KH,PO, is adjusicd iopH=74-78 with5 M
NaOH. Chiro CLEC CR enzyme is added with moderate agitation followed by addition
of compound _(d) (10.0 g, 47.6 mmol)} in toluene (100 mL). The enzymatic hydrolysis is
carried out at room temperature, and 1 M NaOH is added as needed to maintain a pH
above 6.5. The hydrolysis is stopped when the concentration of the aqueous Jayer
indicates the conversion is at 35 - 42%, generally within about 4 - 36 h, depending on the
activily of the enzyme. (See HPLC conditions below). The enzyme is filtered from the
solution and rinsed with KHaPQO, buffer solution (1 - 2 mL). The organic and aqueons
phases are separated. The aqueous portion is adjusied o pH = 1.9 -2.1 with4 M HQ)
while maintaining the temperature at 20 - 25 °C. The aqueous portion is extracted with
isopropy! acetate. The layers are separaied. The volume of the isopropyl acetste portion
is measured, and the conceniration of compound (e) is calculated. The isopropyl acetate
phase is concentrated in vacuo 10 70 - 80 mg/ml. The volume is measured, and the moles
of compound (¢} are calculaied prior (0 crystallization. At room temperature and with
moderate agitation, sodium acetate dissolved in methanol (11% wt/val) is added to the
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isopropyl acetate solution of compound (e) such that a molar ratio of sodjum acetate to
compound (¢) of 1.3 is achieved. Haziness and crystal formation is observed within § -
10 min. If not, the solution is seeded with compound (f). When haziness and crystal
formation is evident, the agitation speed is slowed and stirring continued for 12 h at room
temperalure. The crystals are filtered and washed with room temperature isopropyl
acetate (15 ml.) and dried under vacuum at 45 °C 10 obtain compound (f) (3.1 - 3.6 g),
(S)-3-(4-hydroxy-phenyl)-2-methoxy-propionic acid sodium salt. If chiral ec assay
indicates ee < 97%, the materiai is reslurried/recrystallized with 15 volumes of 99%
vol/vol solution of isopropanol/water at reflux. .

HPLC conditions: Column: Zorbax RX C-8, 4.6 mm X 25 cm; Mobile Phase: 70% 0.1%
H3PO, / 30% Acetonitrile; Flow: | inl/min; Wavelength: 230 nm; Temp: ambient;
Retention Times: compound (e) = 4.3 - 4.6 min, compound (d) = 9.3 - 9.7 min, isopropy)
acctate = 9.9 - 10.3, toluene: spprnx 50 min.

Step 3: Synthesis of compound (h)
(R)-B-(4-hydrc;xy-phenyl)-?-methoxy—pmpionic acid sodium salt
The organic layer from the enzymatic hydrolysis (Step 4), containing

compound (g), is concentrated to an oil. The concentration of (R)-3-(4-hydroxy-phenyl)-
2-methoxy-propionic acid methyl ester contained in the oil is determined 1o be 0.40 g/g
oil by HPLC, and the total amount of substrate is calculated. ‘The oil containing (R)-3-(4-
hydroxy-phenyl)-2-methoxy-propionic acid methyl ester (1399 g, 6.65 mol, corrected for
conceniration) is washed by combining with ters-butyl methyl ether (11520 ml, 8.2 vol),
water (5120 mL, 3.6 vol) and 0.75 M KHzPO, buffer (2560 mL, 1.8 vol) that has been pH
adjusted to 7.5 with 5 N NaOH. The resulting organic layer is then taken into the
hydrolysis reaction by adding 0.75 M KH,PO, buffer (11560 mL, 8.3 vol) that has been
pH adjusted to 7.5 with 5 N NaOH and chymotrypsin (25.6 g, 1.8 wi%). The reaction
'mixture is then stirred at 20 - 25 °C for 49 h with fast agitation while not allowing any
contact between the agitator blade and the flask wall 10 minimize enzyme destruction.
The product solution is filtered over Hyflo Supercel® and the filter aid ceke is washed
with 0.75 M KH2PO, buffer (1280 mL, 0.9 vol) that has been pH adjusted to0 7.5 with SN
NaOH. Additional 1err-buty] methyl ether (1280 mL, 0.9 vol) is added to the product
solution to make the separation between the organic and aqueous phases more distinct.
The aqueous phase is separated from the organic phase and then lowered 10 pH = 2.0 with
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4 N HCI (3000 mL, 2.1 vol). The aqueous portion is filtered over Hyflo Supercel® to
remove particulate matter from the enzyme and the filter aid cake washed with 0.75 M
KH,PO, buffer (1280 mL., 0.9 vol) that has been pH adjusted to 7.5 with 5 N NaOR. The
product is extracted from the aqueous portion with isopropyl acetate (46800 mL, 33.4
vol) and the volume of isopropyl acetate is then concentrated to 4.65 vol (6500 mL) via
vacuum distillation (45 °C/25"Hg). A mixiure of sodium acetate (258.5 g, 3.1 mol) in
methanol (2176 mL, 1.6 vol) is added to the product solution over 15 min at 20 - 25 °C,
The cloudy solution is seeded With compound (h), stirmed at 20 - 25 °C for 9 - 10 h and
filtered. The solid is washed with isopropyl acetate (1280 mL, 0.9 vol), collected and

- dried in a vacoum oven at 45 °C overnight to provide compound (h) (521.69 g), (R)-3-(4-

hydroxy-phenyl)-2-methoxy-propionic acid sodium salt, as a white solid with ec = 97.8%.

Example 3 :
(R)- 3-(4-{[2-(4-Ethoxy-phenyl)-ethylcarbamoyl]-methoxy }-phenyl)-2-methoxy-
propionic acid

Oanm,
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Reaction Scheme
(R) MeSOH +Bu0,C” Br
0 et —— ,COMe co By
OMe MeOH OMe —_—
HO Step1 HO CHCN
. (a) ) Step 2
o o S
H — OMe
+BuCO f\O OMs CH,Cl, HQ.CAO
© . we3 @
’©/\,NH. IO/\,co.Ma LIOH
Ei0 k' O/\,HY\O oM IHr,nO
BOP,HOBt  EIO w ° Step 5
EL,N, CH,Cl
Step 4
IR
[son aadin
0
5 ; Synthesis of co

(R)-3-(4-Hydroxy-phenyl)}-2-methoxy-propionic acid methy! ester
Compound (a), (R)-3-(4-hydroxy-phenyl)-2-methoxy-propionic acid

sodium salt, (Example 2, Step 5) (5.00 g, 22.9 mmol) is dissolved in methanol (125 mL)
and treated with methanesulfonic acid (7.44 mL, 114.6 mmol). The reaction is stirred a1

10  room temperature for 1 h. The reaction is concentrated in vacuo and the resulting residue
taken up in diethyl cther. The organic portion is washed with water (2x) and saturated
NaHCO, solution, dricd (Na2SQ,), filtered and concentrated in vacwo to yield 4.00 g
(83%) of an off-white solid. The material is used without further purification. 'H NMR
(400 MHz, CDCh) § 7.06 (dd, J = 2.2, 6.4 Hz, 21), 6.72 (dd, J = 2.2, 6.4 Hz, 2H), 5.38

15 (bds, 1H), 3.95 (dd, J=5.3, 7.1 Hz, 1H), 3.71 (s, 3H), 3.35 (s, 3H), 2.95 (m, 2H); MS
(clectrospray), 209.2 (ES-).
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Step 2: Synthesis of compound (c)
(R)-3-(4-tert-Butoxycarbonylmethoxy-pheny!)-2-methoxy-propionic acid methy] ester
Compound (b) (5.4 g, 25.69 mmol), obtained from Step 1, is dissolved in

acetonitrile (50 mL) and treated with ter1-butyl bromoacetate (5.01 g, 25.69 mmol),
K2CO;4 (7.10 g, 51.37 mmol) and tetrabutylammonium iodide (0.95 g, ij'l mmo]) and
heated to 70 °C while rapidly stirring for 3 h. The reaction is filtered, rinsed with
acetonitrile, and concentrated in vacuo. The resulting residue is taken up in ethyl acetate
and washed sequentially with water, saturated NaHCOj; solution, water, and brine. The
organic phasc is dried (N2;SO,), filtered, and-concentrated in vacuo to yield 8.5 g, which

'i5 used without further purification. 'H NMR (400 MHz, CDCly) §7.12 (d, J = 8.8 Hz,

2H), 6.81 (d, J = 8.3 Hz, 2H), 4.48 (s, 2H), 3.92 (m, 1H), 3.70 (5, 3H), 3.34 (5, 3H), 2.95
(m, 2H), 1.48 (s, 9H).
Step 3: Synthesis of compoond (d)
(R)-3-(4-Carboxymethoxy-pheny!)-2-methoxy-propionic acid methy) ester

Compound (c) (8.5 g, 26.20 mmol), obtained from Step 2, is dissolved in |
dichloromethane (190 mL)/riflnoroacetic acid (45 mL) and stirred at room temperature
for 4 h. The reaction is concentrated in vacuo, and the resulting residue is dissolved in
ethyl acetate. The organic phase is washed with water (3x). The product is extrected into
saturated NaHCO; solution (3x). The layers are separated, and the aqueous portion is
carcfully acidified with 5 N HC] to about pH 3 — 4. The aqueous is extracted with ethyl
acetate (3x), making sure the pH of the aqueous layer is still around 3 — 4 and adding
more 5 N HCYif necessary. The combined organic portions are dried over NaaSO,, I
filtered and concentrated in vacuo to yield 6.75 g (96%) of a white solid, which is used I
without further purification. 'H NMR (400 MHz, CDCl,) §9.5 (bd s, 1H), 7.15 (d, J =
8.7 Hz, 2H), 6.85 (d, J = 8.8 Hz, 2H), 4.65 (5, 2H), 3.94 (dd, J=5.3,7.9 Hz, 1H), 3.71 (s,
3H), 3.34 (s, 3H), 2.96 (m, 2H); MS (clectrospray), 267.2 (ES-).
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tep 4: Synthesi und (e
(R)- 3-(4-{(2-(4-Ethoxy-phenyl)-ethylcarbamoyl]}-methoxy} -phenyl)-2-methoxy-
propionic acid methyl ester

Method 1: Compound (d) (6.4 g, 23.85 mmol), obiained from Step 3, is
dissolved in dichloromethane (150 mL) and treated with benzotriazo}-1-
yloxytris(dimethylamino) phosphonium hexafluorophosphate (BOP) (15.83 g, 35.78
mmol), bydroxybenzotriazole (4.84 g, 35.78 mmol), and triethylamine (6.66 ml, 47.71
mmol). The reaction is cooled in an ice bath and 2-(4-methoxyphenyl)ethylamine (4.34
£ 2624 mmol) is added. The ice bath is removed, and the mixture is stirred at room
lemperature for about 18 h. "'The reaction is diluted with dichloromethane and washed

, Sequentially with water (2x), 1 N HC] (2x), saturated NaHCOj solution, and brine. The
organic portion is dried (Na;SQ,), filtered, and concentrated in vacuo to yield 17 g of an
orange oil. Purify the crude product by silica gel chromatography by eluting with 1:1
ethy] acetate/hexane to yield 9.0 g (91%) of a white solid. 'H NMR (400 MHz, CDCly) &
7.15 (d, J = 6.8 Hz, 2H), 7.04 (dd, 7 = 1.8, 6.6 Hz, 2H), 6.80 (m, 4H), 6.60 (bd s, 1H),
4,43 (g, 2H), 4.01 (q, J = 7.0 Hz, 2H), 3.94 (m, 1H), 3.72 (s, 3H), 3.56 (g, J = 6.5 Hz, 2H),
3.34 (s, 3H), 2.99 — 2.95 (m, 2H), 2.76 (1, J = 7.0 Hz, 2ZH), 1.4} (t, J = 7.0 Hz, 3H).

Method 2: Compound (d) (1.0 eq) is dissalved in ethyl acelate
under nitrogen. 1,1°-Carbonyldiimidazole (1.27 eq) is added, and the reaction is
stirred at room temperature for 1 h. The reaction is cooled in an ice bath and 2-(4-
methoxyphenyl)ethylamine (1.21 eq) is added siowly. The reaction is allowed 1o
rise to room temperature with stirring overnight. The reaction is washed
sequentially with 1 N HC], saturated NaHCOs solution, and water. The organic
portion is concentrated in vacuo. The resulting residue is redissolved in
tetrahydroforan. The solution is concentrated in vacuo 10 remove ethy] acetate |

and provide a solid (93%). 1f necessary, the malerial is purificd as described in

Method 1.
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Step 3: Svnthesis of compound () 4
(R)- 3-(4-{ [2-(4-Ethoxy-pheny))-ethylcarbemoyl]-methoxy) -phenyl)-2-methoxy-
propionic acid

Compound (e) (14.0 g, 33.70 mmol), obtained from Step 4, is dissolved in
5 tetrahydrofuran (240 mL) and cooled in an ice bath. Lithium hydroxide (1.61 g, 67.39
. mmol) in water (95 mL) is added and the reaction alliowed to stir at room temperature for
about 2 h. The tetrahydrofuran is removed in vacuo, dicthyl ether is added and the
aqueous portion is extracted. The layers are separated, and the aqueous layer is extracted
with more diethyl ether. The aqueous layer is separated and carefully acidified with 1 N
10 HCI. The resulting white precipitate is filtered and taken up in dichloromethane. The
solution i3 dried (Na;SOy), filtered, and concentrated in vacuo 10 yield 124 g (92%). 'H
NMR (400 MHz, CDCls) § 7.18 (dd, J = 1.7, 6.5 Hz, 2H), 7.04 (dd, J = 1.7, 6.5 Hz, 2H),
6.81 (m, 4H), 6.66 (bd m, 1H), 4.42 (s, 2H), 4.0 (m, 3H), 3.55 (g, J = 7.0 Hz, 2H), 3.40 (s,
3H), 3.10 (m, 1H), 3.01 (m, 1H), 2.76 (t, J = 7.0 Hz, 2H), 1.40 (t, J = 7.0 Hz, 31).
15 'H NMR (400 MHz, DMSO-dg) § 12.68 (s, 1H), 8.04 (bd t, J = 5.7 Hz, 1H), 7.11 (dd, J =
1.7, 6.5 Hz, 2H), 7.07 (dd, / = 1.7, 6.5 Hz, 2H), 6.81 (m, 4H), 4.38 (s, 2H), 3.95 (q, /=
7.0 Hz, 2H), 3.87 (g, J = 4.8 Hz, 1H), 3.30 (m, 3H), 3.20 (s, 3H), 2.88 (m, 1H), 2.81 (m,
1H), 2.65 (t, 7 = 7.0 Hz, 2H), 1.31 (1, J = 7.0 Hz, 3H). LCMS - 100% purity. Mass ion
of 400.6 (ES-), and 402.5 (ES+).
20 ec=97.8%, retention time = 6.71 min as determined by chiral HPLC under the following
conditions: Column: 46 x 15 cm Chiralpak AD-H; Eluent: 50:50:0.] isopropyl ’
alcohol/heptane/trifluoroacetic acid; Flow: 0.6 ml/min; UV: 270 nm.
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Examplc 4 _
(S)- 3-(4-{ (2-(4-Ethoxy-phenyl)-cthylcarbamoyl]}-methoxy | -phenyi)-2-methoxy-
propionic acid

st rg@m

The title compound is prepared by essentially following the procedures as
described in Example 3 from (5)-3-(4-hydroxy-phenyl)-2-methoxy-propionic acid sodium
salt. The following modifications are used as shown in reaction scheme below: toluene
is used in Step 3 and Method 2 (Example 3, Siep 4) is used in Step 4 with 1,1"-carbonyl-
diimidazole in éthyl acetate.

toluena
Stop 3
COMe
@N Bone Y\OO’\" -
THF, HO
cnl, ElOAc Step 5
Step 4
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ee = 98.0%, reiention time = 5.59 min as determined by chiral HPLC under the following

conditions: Column: 46 x 15 cm Chiralpak AD-H; Eluent: 50:50:0.1 isopropy]

alcohol/heptane/trifluoroacetic acid; Flow: 0.6 ml/min; UV: 270 nm.

Mass ion of 400.5 (ES-) and 402.4 (ES+); JHNMR (CDCl3) d 7.17 (d, J=8.6 Hz, 2H), .
5 7.04(d.J=8.6 Hz, 2H), 6.79 (m, 4H), 6.61 (bd m, 1H), 4.42 (5, 2H), 4.01 (m, 3H), 3.55

(g, /=6.6 Hz, 2H), 3.41 (s, 3H), 3.10 (dd, J=14.2, 4.6 Hz, 1H), 2.99 (dd, /=14.2, 6.9 Hz,

1H), 2.76 (t, J= 6.9 Hz, 2H), 1.4] (t, J=6.9 Hz, 3H).
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WHAT IS CLAIMED IS:

1. A compound having a structura] formulal,
H

o H
OR! o’\’rN\/\Q\
0
OR?
1

or a pharmaceutically acceptable salt, solvate, hydrate or stereoisomer thereof, wherein

R’ and R? are each independently: methyl or ethyl.
The compound of Claim 1, wherein the compound having a

l H
R ARt
0 OR?
b1

" or a pharmaceutically acceptable salt, solvate or hydrate thereof, wherein: R’ and R? are

2.
10 structural fommula I,

each independently: methyl or ethyl.
15 .
'3, The compound of Claim 2, wherein the compound is (28)-3-(4-{[2-
{4-methoxy-phenyl)-ethylcarbamoyl]-methoxy ) -phenyl)-2-methoxy-propionic acid

having a structura! formula 11,
H

20
or a pharmaceutically acceptable salt, solvate or hydrate thereof,
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4. The compound of Claim 1, wherein the compound is 3-(4-{ [2(4-
ethoxy-phenyl)-ethylcarbamoyl]-methoxy}-phenyl)-2-methoxy-propionic acid having a
structural formula IV,

HO E
~Mrg
° OEt
v

or a8 pharmaceutically accepiable salt, solvaic or hydrate thereof.

5. The compour of Claim 4, wherein the compound is (S)-3-(4-([2-
{4-cthoxy-phenyl)-ethylcarbamoyl}-methoxy }-phenyl)-2-methoxy-propionic acid having
a structural formula V,

HO

v
or a phermaceutically accepisble salt, solvate or hydrate thercof.

6. A pharmaceutical composition comprising a pharmaceutically
accepiable carrier and a compound of Claims 1-5 or a pharmaceutically acceptable salt,
solvate or hydrate thereof. '

7. A pharmaceutical composition comprising:

(1) a compound of Claims 1-5, or a pharmaceutically acceptable salt,
solvate, hydrate or sterecisomer thereof; . :

(2) a second therapeutic agent selected from the group consisting of:

insulin sensitizers, sulfonylureas, biguanides, meglitinides, thiazolidinediones, o~
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glucosidase inhibilors, insulin secretogogues, insulin, antihyperlipidemic agents, plasma
HDL-raizing agents, HMG-CoA reductase inhibitors, statins, acryl CoA:cholestrol
acyllranlfer'lse inhibitors, antiobesity compounds, antihypercholesterolemic agents,
fibrates, vitamins and aspirin; and

5 (3) optionally a pharmaceutically acceptable carrier.

8. A method of modulating a peroxisome proliferator activated
receptor (PPAR) comprising the siep of contacting the receptor with a compound of
Claims ]-5, or a pharmeceutically acceptable salt, solvate or hydrate thereof.

10
9. The method of Claim 8, wherein the PPAR is an alpha (o)-
receplor.
10.  The method of Claim 8, wherein the PPAR is a gamma (y)-
receplor. '
15
11.  The method of Claim 8, wherein the PPAR is a alpha/gamma (a/y)-
receplor.

12. A method for treating a PPARY mediated disease or condjtion in &
20 mammal comprising the step of administering an effective amount of a compound of
Claims 1-5.

13. A method for treating a PPAR( mediated disease or condition in a
mammal comprising the step of administering an effective amount of a compound of
25 Ciaims 1-3.

" 14. A method for treating a PPARa/y mediated disease or condition in
8 mammal comprising the step of administering an effective amount of a compound of
Claims 1-5.
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15. A method for treating disease or condition mediated by a PPARY
partial agonist in a mammal comprising the siep of administering an effective amount of &
compound of Claims 1-5.

16. A method for Jowering blood-ghucose in a mammal comprising the
step of administering an effective amount of a compound of Claims 1-5.

17. A method of treating discase or condition in 8 mammal selected
from the group consisting of hyperglycemia, dyslipidemia, Type II diabetes, Type I
diabetes, hypertriglyceridemia, syndrome X, insulin resistance, heart failure, diabetic
dyslipidemia, hyperlipidemia, hyﬁen:holes&eremia. hypertension, obesity, anorexia
bulimia, snorexia nervosa, cardiovascular disease and other diseases where insulin
resistance is 8 component, comprising the siep of administering an effective amount of a
compound of Claims 1-5.

18. A method of treating diabetes mellitus in 8 mammal comprising the
step of adminisiering to a mammal a therapentically effeclive amount of a compound of
Claims 1-3.

19. A method of treating cardiovascular disease in a mammal
comprising the step of administering to a mammal a therapeutically effective amount of a
compound of Claims 1-5, or-a pharmaceutically acceptable salt, solvate or hydrate
thereof.

i
.

20. A method of treating syndrome X in a mammal, comprising the
step of adminisiering \o the mammal a therapeuticaily effective amount of a compound of
Claims 1-5, or a pharmacentically acceptable salt, solvate or hydrate thereof,

21. A method of trealing a discase or condition in a mammal selected
from the group consisting of hyperglycemia, dyslipidemia, Type Il diabetes, Type 1
diabetes, hypenriglyceridemia, syndrome X, insulin resistance, heart failure, diabetic
dyslipidemia, hyperlipidemia, hypercholesteremia, hypertension, obesity, anorexia
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bulimia, anorexia nervosa, cardiovascular discase and other diseases where insulin
resislance is a componenf. comprising the step of administering an effective amount of a
compound of Claims ]-5; and an effective amount of second therapeutic agent selected
from the group congisting of: insulin sensitizers, sulfonylureas, biguanides, meglitinides,
5 thiazolidinediones, o-glucosidase inhibitors, insulin secretogogues, insulin,
antihyperlipidemic agents, plasma HDL-raising agents, HMG-CoA reductase inhibitors,
statins, acryl CoA:cholestrol acyltransferase inhibitors, antiobesity compounds,
antihypercholesterolemic agents, fibrates, vitamins and aspirin.

10 22.  Use of a compound of Claims 1-5, or a pharmaceutically
acceptable sal, solvate or hydrate thereof, for the manufacture of a medicament for the
treatment of a condition modulated by a PPAR.

23.  Use of a compound of Claims 1-5, or a pharmaceutically
15  acceptable salt, solvate or hydrate thereof, for the manufacture of a medicament for the
treatment of diabetes.
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MODULADORES DEL RECEPTOR ACTIVADO POR EL PROLIFERAROR

JELECTIVO DE PERQXIJOMA

Carpe de la Invencidn

Ls presente lovencién se reflere = un compussto d=l
mxlulader dal eecaptor activade por al proilferador selecktivo

de rpercexisoma

SEZ7ARM), mas especificament® a un compuesto
del agonisbts paccinl PPAR-camma, &l <ual «s GEil paza ea

realamiento /o prevenclidén de crascornes smeduiades por un

Antacadantes de la Invencibn

Las recsmtores activades por 21 proli*erador de
peroxisoma {FPAREY, eon elementos de 1a famllla dal gen del
rsceptor nuclear. gue son activados por acidos gra=os y
matavolizos de ascides grases. Los PPARs peritenecen a la
subsaria dJa racaphores nuclearas  qua Eundlonan  como
teterodimeros con el recepter de Acido 9-cis retinoico [(RXR).
Treas subbtipze, los cuales son designades como 2PARa, P2ARy vy
PPARAEG, &0 encuentran wn aspecias aus varlaon Jdesde Xenosus
hasta hamranas.

E]l TEERR: es &1 =subtipo principal en =2 higado ¥
tiere axma:isls facilizade d#l1 mecanlasme por al ewal los
nrallferadores ds nersxiaoms ejercen 5u3 efectos

pleyetrdpicoe. El PFARD es acbtlvade por un ninero de dcldos
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grasea Jde cadena media v larga, y esTtd4 involucrade en la
estimulacidédn de la P-oxidacién de azideos grasos. =1 PPARx
Cani:ién cetd involucrads &n la actividad de fibrazos y dcidos
grasce en roedzres vy humancs., Les derivaclos de dcids fiarico
Lalas ) eleflisealto, Fanalibralko, oszalbibraks,
ciprofibrxats, becloficrato ¥y ctofibrato, asi como tawrbién
geplfizzczils, producen una reducsisin sustancizl en
crigiicérides del plasma junte con radocsidsy nodercada en el
ccigatercl de llipopreteinas de zaja denaidad [LDLY v son asi
wsAdos particularinents peze el tratamiento de
hlpareriglicaridania.

El PPARY vs el subtips principal en el rkaqido
gfdlposo & involucrsde en la activacidén del programa ds
diferxenglacldn de adlpocitos, EI PRARy no esta involocrado en
la estimulacidn de proliferacidn de peroxisoma en el higado.,
Exister dos 1sfmercs des P2ARy:PPARy: ¥ ZPARy2, 2oa cpalas
idifleren splament= en que =1 EPARy2 contien® un adiciopnal d=
28 aminsdcides presentes al rérminsg amino. Las secdensias oe
ADN para lcs recegtorea PIRRY se deacriben en Elbracht, al
al., BERC 2234: 431-427 (1996, BAungue lcs proliferadors= ce
#ercxiacma, que incluyen les Eleralas y  &cidos  gresss,
activan 1z actividad tranzcripecionzl de PZRR, aclaments ae
han idanLlficade darivados ds prastaglecdine J; coms llgandas
naturales ara PEARy, los cualias Lambid:s: sw enlezan & las

tizzolldindizsnas ds agentes anti-dizbfticos con  alta
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afi:zidad. Las Zunciones fisloldglzaw da PPARe y BFARy en
metsbalisme lipide ¥y carbonidratos, fuerom Zescutiertas una
vax yua @ reconocid gue fuerom lcs regepborms paca los
Farmacos fizrats y glitazona, respecbivamenls.

Los racaptores FPARe y PBRRy »as aido implicadza an
diatetes mellivteas, enfarmedad cardiovascular, obesidad ¥
znferxwedades gsatrointastinalss, taler como  enfermedad
inflamatoria del Liotestlso y ocras enfermedades relaciomadas
won le inflamacidn. Tales enfermedades relacionadas con la
Inflemecitén incleyen, puio ne %@ limltan o enformedad de
Alzhalmer, anlernadad da  Crohn, artritiz revmatoide,
peeriasis y lasién por rezerfuslén  issuémiia. For el
contrariz, el PPARD (tambisn rz=fexlds come PPARE ¥ MUCL), no
€5 reyorkedsr pars Sar receptor para alguna class cenocida de
meléculaa ZSe fArmacos, ¥y su papel en la Eialalogla da
namiferas hs permanscide  Andefinido. E1 FPARE del gezn

cpeapler miclear hunans (APFPAR3) ha alds clonado nartir de

m
|.-

una biblisteca e ATNc de células d= ost=omarcoma hummAng y as
coarnletapente descrito #p AL Schmidr at  al., XNolecular
Endocoinology, 6:1634-1641 (15923,

La <Ziabetea es uvna eonfezinedds: en e cual, la
hazilidad del mamifero para regular ics nivelesa de glucosa en
ls wmangre aa cdereriorzsda debido a2 cus &l mamifere Elens
habllidad reducida para coqiverbilr 1la glueosa a glichgeno pa:z

alinzcenanlents en las células muscnlares ¥ hepaticas., En ls
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gdilabcetea Timo I, estz hakllidad redacids pars almacenar ls
glucoza &5 causafa por le prgdoccidén reducida de insulins. L8
"Olabakas Tine ZIY o “diaketes mellitus no dependiente de la
lnznlics® [(MTRDM), 2s la forma de diaberzs, la cal es debida
3 unz ravistencle profunds al efects zaguimdnr o cetimwlante
ge la insuline en @l xetabolisme lipkde y gilucoea =0 Jlos
Lejidos srincipsles sensibles a la fnsulina, miszuleo, higade
v tajlido adiposo, Esta resisbancis a la sensibilidad a 1la
Lisu_lira resplts en lnsnficiente activaclsn ge la irsulinza de
absorcadn de glucosa, :oxidacidon y  almacenamiento en el

wiseule e inadecuads renzesidn de la insulina de lizdllsis en

tajido adiposo y de proginccidn de glucosa y secrecidn en al
higado. Cuando 2stas célulsz llepan & sar dezensibilizadas de
la imszlina, &l cuerpo inlkenta compensarlas produciende
niveiss anoemalmante oclevados d= insullna vy  resuita la
hipscingnlinomia, La hiparinsulinemia estd  aseclada con
hipertensi<¢n v pesc corporsl alevedo, Puesto gua la insulina
petd InvGlucrada en prowover la absorcidn celular de glucosa,
mairodcidoa y triglicérideca del cuerpc por cvélulas zansinles
a la insulipa, 1la lnsensibilidac de la Lpsuiina puede
zasulbar an nivelas elevados de triglicéridos y LDL (esncuido
cemo w1l colesterol ™malc”), lox cuales san factores de
ri=sgc =n enfermadades cardiovasculares. La constalscifn de

aintomes loe cuales inciuven hiparinsclinemia combinada con

hiperteneisn, peao corporal aelevado, triglicéridos elevados y
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LIL clevado, se conoce come Sindrome X.

»a hiperlipidamia es una condicién la cual estid
caracterizada por un incremerto anormal en lipides del suero,
tales come celesterol, triglicéridos y fosfollipidos. Estos
lipidos no circulan libremconte en soluclédn en plasma, sino
asxldan _-igados a proteinas y Iransportadoa como complejoa
nacrono_eculares llamados Llpoproteiras. Una forma de
ripariipiderla =3 hipercolasterclemia, caracterizada por la
axistencla de nlvales clevados de colesterol L1DL, El
cravtam!asto inicial para 1s hilpercoiaestcrolemia es a menudo
ung dleta baja en graszas y coleaterol acoplade con ejercicio
iisico aproplado. La intervencidn del férmeco es iniciada st
lug metas para disminuir el LDL no son cubicrtas por la dieta
y ejercicio solos. Es deseable disminuir niveles slevados de
celastarol LDL v niveles incrementados de colesteral 2DL. Le
maiefs gencra., s5e na encontrado gue niveles Incrementados de
ROL aesté: asociados con ag. riesge inferior de enfermedsd
zardiaca cororarxia (CHD)}. Véase Gordon, et al., Am. J. Mad.,
62, 737-714 (1377); Stampfer, et al., N. England J. Med.,
325, 373- 3BT (1991); y Kannel, et a.., Ann. Internal Med.,
9C, £5-91 {1979). Un ejemplo de agente que sleva el HCL es el
dcido nicetinico, perc las cantidades necesarias para lograr
lé elevacién de HDL estdn ascciadas con los efectos
indagseanlaes, zales como bochornos.

Existen varios tratamientos actualmente disponibles
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para Lratar odizbataz mallitus, p=rr autss  iratamientoes
todavia permanessen ilnsatiefactorics y tienen limitaclones.
Hicntras gl ejercicic figico y .a reduccidn en la disia ds
abynrelon de osliosries mejorararn la copdicidn diabézica, l1a
gorfornidad con este procedimlanto ouede ser escasy deblde a
lox asktliloa de wide sedentarios y excess $é fonZumo da
alinacros, en wartlouias-, alimsntos gue oostlengn grasas
clevadas, For lo tants, el tratamlente con hipocglicémicos,
La.as como  su_foplilyreas ipcx ejemplo, olorpropamida,
reibotamids, tolazamlda y aceiohezanisz) y biguanidsa {pcr
ejemnla, fenformiza vy nmetformins), & & menwdo necssariov
confoome la onfermedsd progresa. Las suifonilureasz estimuelan
las gElulus P <del pincrezs pare secpsaber nas  insulins
confcone la cnferwmedad prograss. 5in smbicgs, la reapussta de
x1aa oélulas P osventualeente Ealla y el tratamisnio con las
inyacuicuas de lpaulina e necesarizs. Adema=, tanko el
weatamiento d2 sulfznilurea como la inysecidn de insulina
tienen el efecto secumdaric gue amenazz la vids de= coma
hizaalicamics, y de este nmods, paclentss que usan eshos
trxtamientcs deben contreolar culdadosamente La dosificacién.

Se La wastak acide bien gue el oontrol glicémico
mejoraido en patientez con diabet=s (Tipc I y Tipo IT), askée
acorpafiade por ocompliceaclonas microvaszculares dieminvicas
(DCCT v VAPES) . Debids a 1a dificolzad en mantener sl oontral

ylicdnivo afecuado con 2l tiempa & saciestas con cdiabetes
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ine IT, wl uwse Zo asnsibilizsdorse de insulina en la terandia

dae diabtetes Tips II mastd ceeciando. Existe tamb:idn un cuerpo
cata vez mayor o= evidencia, de que 1los sgondistas PERBy,
sensihlilizadorss de insulins, pueden tener bpeneficizs en el
LrazamionTo Ze disbstas Tipo II ademds de aus efectas =n =l
poicramients del contral glicémicso.

En la ultima década, una olase de compuestos
conscidos comc tiazolidindionas (TZD), (por ejemplc, Patentes
Estadounidanses Mos . 5,083,5:4; 4,342, 7171r 4,3€7,234;
4,540,805 ¥ 5. 306,726}, han omergdds LMo AJENTeS
arridiahéticos afectivos gue han mosbrado incremesntar la
sansibilidad de teidos zensitles a la insulina, tales Som
mizculs  esguelste, higado ¥y adipasaes, & insulina. La

sensifilidad lnecrementads & Lnsullna preferentement

m

cue la
cantidad de insvline an el cuerpo, raduce la prcbabillided ds
cona hipoglicémico. Aungi2 las tiazelidindionss han mastrado
incrementar 1a senginllidad a la insulina enlszandcze a
ceceptorax TFRARRY, &ste tratamiento también profvce efactos
colacerales indeseados tales como sumsnts de peso vy a2de;a,
ror craglizsazong, kaoxdicldad hepitica.

-A ackividad agoniata parcial de= FPARy puede lisgar
A Ser una ventaja distinta, puests gue un némero de estudios
han nostracl> gque leos agondistex perclzlas da PPaRy, gue
incluyan moduladcres PPRR selectives (SPPARME),  tlanan

per2ilss de eafecho® conleterzles nmajocados, comparadoz cen
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agonistaa completos especialmente cono se refiere al aumento
de pmso y eadema. Véase Roochi 8. et al., Molecular Cell,
8:737-747 (2001); Berger JP, et al. Mol Endeoecrinol 17:662-676
12003); Shimaya A, et al., Metabolism 49:4°.1-4.7 (2000):;
Chagrabarti R, ct al., Diabetes 52 (Suppl. 1) p€dl [Abstract)
(2003); Kawai T, et a.., Metabolism, 48:1102-1147 {.999); ¥y
Wilff E, et a.., Cilaberes 52 (Supnl. 1) p 534 (abstract)
{20C3).

-08 compuestos que no son TZD, también han aido
reportades romo moduladores PPAR. Adams et a. (Docunentos WC
97728115, W0 97/28B13% y Patente Estadounidenae No.
5.895,057), describen acertilfenocles, los cuales son dtiles
zomg compuestos anticbesidad y antidiakéticos. Leibowitz et
al. ({documents WO 97/28143) describe c¢ompuestos los cuales
son 4&gonistas PPRRS y Gtllea para tratar cnfermedades
cardiovasculares y condicliones relacionadas. Brcoks et al.
‘documensoe WG D2/70CBL3), describa compuestos de meduladores
PPAR nue son Ltilas para tratar la diabertes Tipo II y ctras
enfermedades y condiciones mediadas por PPAR, Ferritto Crespo
et al. (documsnta WO 2024/000789), describa compueatos de
mod.:ladores PFAR cnlazadores de amidas.

En vista de lo anterior, un cbjetivo da la praeszsate
invencidn es proporcionar nueves agestes farmacéuzicos los
zuales modulan a receptores PPAR, para prevenir, tratar v/o

aliviaxr estas enftsrmedsdes o condlclones, mientras so
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dlaminuyen wno & méa de los =fectos cclataralex .iadescados

asaolados con los tratainissros actnsles,

Exmzric da la Invenclén
Una mewlalidad de la csressnie invencidn, e3 un
comouests del modulader del  recsptor  activado por el
proliferador salactivo de perexisoma (SPPARM), ¢ un soiapuesto
qus Eiene o actividad agonlsta parcial de PPRRy, @l ocaal

tlange una formula sstruchkeral I,
i

0 una aal, ssivato, hidrate o aesbereslisdmers del
mismo, farmacéuticarmente aceptable, n donda: R' v R son cada
wrs independienterunka: makileo o erilo,

ox conpusrstaa de la presente invenclén son dbiles
gn @l tratanmients ¥/o prevencién de onfsrmedades o
cendiciones relagiscadas con  hiperglicesmla, dislipildemia,
dlabetes Tlooe I[I, Ziabetes Tipe I, hipectrigliceridemia,

sidcoine X, rasistencia w®w la  imauvlina, inauficiencins

carciaca, dizlinldenia diabética, nip=rlipidania,
hiperco_asteraloemia, hiperteansién, obesidad, bulimia

anoréxica, anorexia nervicsa, anfermedades cardlovasculares y

“i
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atras enfermedades cn donde la resistencia a la insulina es
un conponente.

En una modalidad, la presente invencldédn también sa
raficre a una composicién farmacéutica que compremxie un
coTpuesto d¢ la presante invencidn, o una sal, solvato o
ridrato del mismo, [armacéuticasmente aceptable y un portador
farmacéuticanante acepzagle. bDentro del alcance de esta
inrvencién tamzién se incluye una composicidn farmacéutica que
contiene un #geite terapéutico adicional, asi como también un
corpugsts de la presente iavencién, ¢ una sal, solvato o
nidrato de.l misms farmacéuticaments aceptable, y
opciondimaste un pertader farmacéutlcamente acoptable.

En otra modalidad, la preaentc invencidn se refiere
i ui nélodo para modular un PPAR, poniendo en contacte el
retedtor <on un compuesto de la presente invencidn, y una

zal, sc.vato ©  hidrako dal mismo, farmacéuticamente

Aceptakia.

Descripeién Detallada de la Invencién

Los compucstos de la presente invencién se dirigen
a agonistas del receptor activado del prollferader de
peroxisome (PFAR). Los compuestos de la presente invencisn
ual.idn relacionados nas especificamente con compuastos de:
nodulador del receplor activado del praiiferador selsciive de

peroxisoma (SPPARM]), © un compuesto que tiene la actividad
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agorizta parcial de PPARy, @l cual es util para el
tratariuento y/o prevencién de trastornos modulados por un
PPAR, tal como diabetes Tipo II, hiperglicemia, dislipidenia,
diabetes Tipo 1, hipertrigileceridemia, sindrone X,
resistencia a la  insuiirna, insuficiescia cardisca,
dislipademia diabética, hiperlipidemia, ripercclesterolemia,
Aipertunaldn, cobesidad, bulimia anoréxica, anorexia nerviosa,
enfermedad sarcdlovascular y otras enfermedades relacionadas.

Una modalidad de la gpresente invencidébn es un
comp.asto de. modulador del receptor activade de.
preliferader selectivo de peroxisoma (SPPARM), o un ¢ompuesto
cue tlase lée actlvidad agoniata parcial de PZARRy, la cual
tiene una férmula estructural I,

H

0 uca sal, aolvato, hidrato o estersoisémero del

nisme, farmacéuticamente aceptabla, en donde:

R y F® son cada unc independientements: metilo o
etilo,

Una medalidad praferida de _a presente invencién es

un conpuesto que tiene una férmula estructural IX;
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¢ una sal, solvate o  hidrate del mismo,

farmacéuticamente aceptable, ern donda: R* y R® son cada uno
indepard!entencnze: metllo o atilo.

tra ncda.idad preferida de la presentes lLnvencidn

€3 un compuesto de Acide (28)-3-(4-({2-(4-metoxi-fenil)-

etilearbansil]-metoxit-tenil) -2-matoxi-propiénicc, que tiene

una Zérmula sstructural 1I[3,

: OMe

0 una sal, golvato o©  hidrato del mismo,
farmccéuzicamente aceptable.

dna  modalidad mds preferida de la presente
invencién, es un compuesto de &cido 3-{4d-{!2-(d=etoxi-fernil}-
ctilcarbamoil |~metoxi}-fenil)-2-metoxi-propiénice que tiene

una térmula esiructural IV,
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OMe o,\g,ﬂ\,\@ E

o una sal, solvate ©  hidrato del mismo,
faxracéuticanmente aceptazle.

AG: una modalidad nis preferida de la presente
izvencidn, es un conpuesto de dcido (S)}-3-(4-{[2={4-etoxl-
Zenil)=etllcarbancll’ -netcoxi}=fenil)-2-motoxi-propiénice que

tiere ura forxmuila estructura. V,

HO

g".

T

También abarcada por _a presente isvenclién asté uns
composicidn farmacéutica zue cecmprende u portador
farmacéuticamente aceptable y un compucsto de la presente
invencién o© wuna sal, solvato o© hidrato del mismo,
farmacéuticamente aceptabie.

También abarcada por la presente invencitén aestd una
compczicion Jarmacéutica que comprende:

{1} <n conpvesto da la presente invencid:, o una

sal, sclvato, hidrato e} estereolsbmero del nismo,
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fasmacéuticamante aceptable;

{2} un segundo agente terapéutico se salacciona del
gruns 4que consiste de: sensibilizaderss de insulina,
sulfonilureay, biguanidas, meg.itinidas, <=iazolidindionas,
inhibidores de a-giucosldasa, secretagegos de la insulina,
irailina, agentes antihiperlipldémicos, agsntes que elevan el
EDL del plasnma, inhibideoras de la reductasa HMG-Coad,
estatinas, inhibideres de acril CoA:aciltransferasa ds
colesterol, COmpuestos antiobesidad, agentas
antihipercolesterolémicos, Cibratos, vitaminas y aspirina; y

{3} opcionalmente urn portador farmacéuticamente
adecuado.

También abarcada por la presente invencién ssté un
método para modular un recepror activade del pro.lifarador de
peroxiscma  {PPAR), gque comprende la etapa de poner on
contacte el recepkar con un  compucsto de la presente
izvancién, o una sal, solvato o hidrato dsl mismo,
Zarmacéutlcamnente aceptable.

Tamrblén abarcado por la presente invencién eatd el
método como se menciona anteriornmenie, en donde s. PPAR es un
receptor alfa (o).

Tampié abarcado por la presente invencién esté sl
mélLcdc como 8e menciona anteriormente, an dende cl PPAR es un
receptor gamma ly;.

También abarcadc pcr la presente invenci6n estd al

N
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rérods com¢ 3¢ menciona anteriormenle, ¢en donde el PPAR es un
receptar alfa/ganma (a/y).

Tamzié: abarcado por la presente invencidr estd un
métods para tratar y/¢ pravenir una enfermedad o condicién
madiada por PPAR-y en un mamifero, que comprende la etava de
administrar una cantidad efectiva de un compuesto de 1la
presente invenclioén.

Tanblén avarcado por la presente invenciédn estd un
métode para tratar y/o prevenir una cnfermedad o condleida
Tediada por PPAR-a en un mamifero, que comgrende ls stapa de
aduvinistrar una cantidad efectiva de un compuesto de la
presentae .nvencidn.

Tamcid: abarcado por la presente :nvencién eyté uvn
métedo para treatar y/c prevenir una enfermedad o condicién
mediada por PFAR-afy en un Damitero, que comprende .a etapa
de administrar una cuntidad wfectiva de un compuesto de 1la
presenta inveacidn.

Tarbién abarcado por la presents Invencldén ests un
método para tratar y/o prevenir una enfermedad o condicisén
mediada por un agonista parcial PPAR—y en un mamifers, que
comprende ta etapa de administrar una cantldad afecrtiva de un
cocnpuesto de la nrasente invencidn.

finblén artarcado por la prese;te invencién estd un
wézodo para cilsminuir la glucosa en La aangre en un mamlifera,

que comprende .a etapa de administrar una c¢antidad efectiva
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de un compuests de la prosente inveaslén,

También abarcado por lo presente ILnvencién estéd un
nétodo para tratar y/o prevenir una enfermedad ¢ condic¢idér en
un manifere, selecclionada del grupo que conslste de
hiperglicemia, dislipidemlia, diabetes Tipo I2, diabetes Tipo
- hipertriqliceridemia, sindrowe X, rasiartencia a ia
insuline, insuficlencia cardiaca, dislipidemia diabética,
hiperlipidemia, =ipercolasterolemia, hipertensién, obeaidad,
suiinla aroréxica, anorexia nexviosa, erfermedad
cardiovascular y otras cnfermedades, en donde la resistencia
8 l@ instlinz es un componente, gque comprende la etapa da
administrar una cantidad efectiva de un compuests de la
oresents Lnvencién.

También abarcado por la presente invencidén estd un
xédcwode para sratar y/o prevenlr dilabetes mellitus er un
aamifere, que comprende la etapa de admlnlstrar a un
mamifero, wna <cantidad terapéuricamente efec-iva de un

conpuesta de la presente invencién.

También abarcade por l1a presente invancién estd un
método para tratar y/o prevenlr aifermedad cardiovascular en
tn mamifero, que coemprende .3 etapa de admindstrar a un
maaiferc, una cantldad terapéuticamenta efactiva de un
coTpuesto de ‘a presente invencién, o una sal, zolvato o
hicrato del mismo, farmacéuticanente aceptabla.

Taxrbién abarcado por la presente invencién, esté ua
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matodo para tratar y/c¢ prevenic el sindrome X en un mamifaro,
qua comprande a etapa de admninistrzar al manifero, una
cant.idad terapéutlcamente efectiva de un compnesto de la
presente :nvancidén, o una sal, solvato o hidrato del mismo,
farmacéiticamente aceptable.

Tamb! &z adarcado por la presante invencién estd un
rétouda para tratar yv/o prevenlr una enfermedad ¢ condicién en
un mamifere, seleccionada del g¢rupo gue consiste ds
hiperglicenia, dislipidemia, diabstes Tipo II, diabetes Tipo
I, higertrigliceridemia, s=indrome X, resi=tencia a la
nsulina, insuflcliencls cardiaca, dislipidemia diabética,
hiparlicidemia, hipercolesterolemia, hipertensién, sbesidad,
bu_inia aneréxlca, anorexia nervicsa, enfermedad
nncdlovasetlar y otras enfermedades, en donda la xesistencia
@ la Znsulina es un componante, que comprende la otapa de
adrinistrar una cantidad efectiva de un compuesto de la
prasente Invencidén; y una cantidad efectiva da ur segundo
agente terapéutlco selecclonado del grupo que consiste de:
gengibilizadores d¢ insulina, sulfonilureas, piguanidas,
megy.itinidas, tiazolidindionas, lahibidores de a-glucosidaaa,
secretagogos ce 1a inaulina, insullna, agentes
antihiparlipidémicos, agentes que elevan el HDL del p._asma,
izhlbidores de la reductasas HMG-CoA, costatinas, inhibidores
de acril CoA:acilcransferasa de colesterol, compuestos

anticbesidad, agentes antihiperco.esterolémicos, fibratos,
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vitaminas y aspirina.

También abarcado por la presente invencidn estd el
uso duw un compueste de la presente invencidén, o wna sal,
dolveto © hidrato del misme, farmacéuticamente aceptable,
para .a manufactura de un medicamonto para el Lratamiento de
cna condicién modulada por un PPAR.

Tamblén atarcado por la praesente invencién estd el
ngo de un compuesto de la presente invencidén, o una sal,
solvato o hidrato del mismo, farmacéuticamente aceptable,
para 1a manufactuza de un medicamento para el tratamiento de
diabetes,

Los téyminos vusados para describir la presente
=nvencidén tienen los siguientes signiflcados, a xaenos que se
inaigue ¢e ctro modo,

&2l término “halo” se refiere a F, Ci, Br o 1I.

Sl términe “angrediente activo®, wuignifica 1los
compaestos descritos de manera genérica por la Formila I, asi
como tamcién Las sales, solvates y profarmacos de tales
coirpuestos.

El término “Iarmacéuticarente aceptable”, significa
gue oS xtadores, aoiluyentes, exciplentes y salas, deben
ser ccnpatibles con los ctros ingredicntes de la ccmposicidn,
¥y 5o per_udicar al recipiente del mismo. Las composiciones
farmacéuticas de la presente lnvancidén son preparadas por

procad:mimntos conocidos en la técnica usando ingradientas

Q
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bien canocidos y fac! Ilmente disgonibles.

“Preverir”, se refisre a reducir la probanilidacd de
que al recipiente incurrird ¢ desarrollaré cualquiera de las
condiciones patoldgicaa descritas ern este decumento.

“Tratar”, 3e reflere a mediar una enfermadad o
condiecidn, y prevenir o nitigar su preogrese adicional ¢
melcrar los sintomza asoclados con la enfernedad o condicién,

"€antidad farmacéuticamante efccciva”, significa
ta. cantidad de un compuesto de la presente invenclon, o de
su sal, soelvato, hidratro ¢ protdrmaco del mismoe, que
provocaesd la respuesta bloldgica o medica de un tejido,
sistens © mamnifero. Tal cantidad puede ser admin’stradsa
profi_dcticamente 3 un paciente que se plensa es susceptible
3 desarrollar una anfermmdad o condicién. Tal cantidad cuande
sr adminiszca profildcticamente a un paclente, puede también
sex efectiva para prevenir o disminuvir la zaevaridad de 1la
condiclén mediada. Tal cantlidad astd propuesta para incluir
una cantidad, la cual ea auficiente para modular un receptor
PPAR tal como PPARy, PPARYy o PPARp/y, para mediar una
entermedad © condicién. Las condiciones mediadas por los
racaptorea PFPAR incluyen, por elemplo, diabetes mallitus,
erformedad cardiovascular, Sindrome X, obesldad y cnfermedad
ciscrointestinal. Las condiciones adicionales asocladas con
la modulacién de un receptor FPPAR Lincluyan, condiclones

relacionadas con la i:flamacién, las cuales :incluyern por

3
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e‘smplo, 13D {enfermedad inflamatoria del intestins},
artritis reumatcida, psoriasisg, enfermedad de Alzheimer,
enfermedad de Crohn y ieslén por reperfusidn isguémica
{apoplojia & Intarto al miocardic)

Jn “mamiferc” es un animal individual que e8s ua
¢lazasto de la clasve taxendédmica Mamifero. Il.a clase de
nomifero incluya humaneos, monos, chinmpancés, gacilas, vacas,
cardos, =maballos, ovejas, perros, gatos, ratones, ratas vy
siniléeres,

La administracidn a un humano es més preferida. Ua
huranoe a quién los ccnpusstos y compesliciocnes de la presente
irvencidén son administrados, tienen =na enfermedad o
condicién en la cual, los nivelies de control de glucocsa en la
sangra nc Sson adecuadamente controlados sin  intervencisén
mddica, pera en donde la insulina cnddgena estd presente en
la sangre del humanc. Li dlabetes mellitus no depandients de
ia inmsulina (NIDWM), es uns eafermedad o condlel&n crénlca,
carceterizada por la presencia de insulina en la sangre, aun
& niveles arrira de los normales, nero, de resistancia o
carencia de sensibilidad 8 la accién de la insulina en los
e ldes.

Agquellcs expertes sn la técnica reconacerdn que los
gstereocent.res oxiaten en compuestos de la presente
invenciébn. Por consiguiente, la presentea invanciéa incluye

todos .os esteroisdémeros e isdmercs geomértrices posibles de



5

23

21

los compuestos actualmente reivindicades que incluysen,
conmpiestos racémices y las isdmeros épticaments activos.

Los compuestos de la presente i.vencién contlenen
unc o més cantro guirasies y existen en diferentes Zormas
dpticamente activas. Cuando los compiestos de ia presente
invencisn contlenen un centro quiral, los compuastos existen
er. dos {ormas erantioméricas y la presente Lnvencién inciuye
Lante cnantidémeros como mezclas de enantiémeros, tales c<ono
nezclsz racénicas. LA resalucién del producto final, un
intermed_ario o material de partida puede ser efectuada por
cialguier método adecuado conocido en L2 técnica, por
elsnc’o, por formaciébn de sules diastereoisoméricas las
cuales pueden sec separadas por cristalizacién; formacidn de
derivados o complejcs diastereoisoméricos, _os cuales pueden
sar Scparades per cristalizacién y cromarografia de gas-
liquids o licuilda; r@accién selectiva de un enantidmero cou
un reactive especifico del enantidémere l.al como
csterificaclér enzimética; y cromatografia de gas-liquida o
12quids en un amblaate guiral, =al como un soporte quiral,
por ejemslc, slilice con un ligando quiral unido o on 1a
preserncia de un selvente quiraZl, Véase tambilén,
Stercchemistcy of Carbon Compounds by E.I.. Ellel (Mcgraw
Hiil, 1262; and Tables ¢f Resolving Agenrs by S. H. Wilen. Se
Zpreciard que en donde el crnantifmers deseado as convertido

21 obra entidad quimica por uno de los precedimientos de
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suparacion descritos antericrmenle, una atapa adicional se
regqiiere para llberar 1la  forma enantiomérica deseada.
Alternacivamenie, los enantidmeros esapecificos rpueden ser
sintetizados por sinteais axinérrica wusande reactivoa
dptizamante actlvos, sustratow, catalizadores o soiventes, o
convirtiendo el enantidners en el otro por transformacidn
ag'‘méz2ica.

Cuando un compuesto de la presente ixvencién tlsne
més de un sustituyente quiral, puede exiatir en formas
diostereciscnéricas. Los pares diastereolsoméricos pusden ser
sepa~adoa por métodos conccides por aguellos de habilidades
®it .l técnica, por ajemplo, cromatografia o cristalizaciér y
los unartidmeros individuales dentro de cada par pueden ser
scparades como se describe antericrmente. La presente
invencidn iIncluye cada diastereoisémerc de compueates do
[ézoula I ¥ nezclas de los misnmos.

Clertos compuastoas de la preaenze invencidén pueden
wx.stir on diferentes Zormas conformacionales establaes, las
cualces pusden ser separables. La asimetria torsional debido a
la rotacidén restringlda acerca de un enlace asimétrico finico,
por e cmple, debids a la obstaculizacién estérica o cadena de
ani.lo, puede permitir 1la aseparacién de conformeros
difersantas. La presente invencidén incluye cada isémerc
corfocrmacional de ccmpuestos de f6rmula 1 y mezclas de los

nisTos.
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Ciasrtcs ccnpuesa%os de la presente invencién pueden
existir en Zforma uwitteriénica, y la rrasente invencién
ircuye cada una de las formas zwitteriénicas de los
compuestos de férmula T y sua mezclas.

Ciertos compiestos de la presente invencién y sus
sales, puaden exiastir en més de una forma de cristal. Los
polimorfoa de compuestos de férmula I, forman parte de la
prescnte invencié:: y pueden sar preparados por cristalizacién
de un ceonpueste de férmula 1 Bajo diferentes condiciones,
ta'ws como usando diferentes sciventes o mezclas diferentes
de zolventes para recristalizacién; cristalizazién a
diferentes tempcraturas; y vacios nodes de enfriamiento gue
var.an de enfrianlente muy rdpido a nmuy lento durante la
cristalizacidn. Zos polimorfos puedsn tarbién ser obienidos
tvaLastande o fundiendo un compueste de férmula I, seguido por
radua. o© rdpido enfriamientc. La presencia de polimorfos
punde ser determinada por espectroscopia da SMK por sonda
stlida, espectroscopia por IR, calorimetria de exploracién
diferencial, d!fraccién por rayos ¥ en polvc u otras téznicas
cdispniibles.

Clertos compuestos de la presente invencisn y sus
sa.es, pueden axistir en midas de ura forma de cristal, ia cual
iacluye cada forma de cristal y mezclas de _as mismas.

Ciertos compuestos de la presente invencidn y sus

gales, pueden también existir en la forma de so¢lvatos, por
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ajemplo hidratas, y de eske medo, la presente invencidn
incluye cada sclvato y mezclas de los mismos,

“Sal fEarmacéuticanente aceptable”, se reflere a
sales de 103 compuestos de f6rmula I, los cuales son
sustancialmente ne  téxices a mamiferos. Las Sales
farmacéuticamante aceptatles tiplcas, incluyen aqueallas sales
prepacadas gor reaccién de los compuestos de la presente
tnvencién con un acldo orgdnico, mineral: una base inorgdnica
o Pkase crydnica. Tales sales son conccidas comc sales de
adiclér de base, respectivamente. Se debe reconocar que cl
i6n contacor particular que forma parte de cvalquier sal de
la prescnte invencisdn, no es de naturaleza critica, tan
prornto c2po la sal como un tcde, sea farmacéuticanente
aceptable y el ién contador no contribuye a calidades
indcacadas a la sal como un todo.

n victud de su porcién acidica, un compuesto de la
presente Invencidn lorma 3ales con bases fasmacduticamente
aceptables. Al.gunos ejemplos de salas de adicién de base
incluyen sales matdlicas tales como aluminio: sales de me-al
dicall zales como litio, sodic © potasio: y sales de metal
alcalino térreo, tales como calclo, magnesio, amonio o sales
e amonio ustituldas. Ejemplos de asales de amonlo
susticuidas incluyen, por sjemalo, aquellas con alquilaminas
inferiores talex cone  trimetilamina y trietllamina;

hidroxiaigailaminas tales ccone 2-hidroxisetilamina, bis-(2-
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ridroxietil)-mnaina o tri-{2=-hidroxietil)-amina;
ticloa’guiiaminas teles coNno hiciciohexilamisa o
dibencilpiperidiaa, N-benci’-~p-fenatilamina,
daahidroapietiiamina, N, N’ -bisdeshidro-adletilamina,

giucan.na, metllalucamina de N-piperazina; bases del tipo
piridina tales como piridina, colidina, g2inina ¢ qguilnolina;
y sales de aninodcidos bisicos tales como lisina y argiailna.

Slemplos de bases inorgdnicas incluyen, sin
limitacién, aildréxide de sodio, hidréxida de potasio,
carbonate de pctazlio, carbonato de sodio, bicarbonato de
30dic, bicarbonato de potasie, nhldréxido de ca.cio, carbonats
de calcio y similares.

Conpuestos de la presente invencidn, los cuales san
sustituidos con un grupo bdsico, pueden existir zomo =ales
con  acidos  Zarmacéuticamante aceptables. La presente
invencioén  incluye tales sales. Ejemplos de tales sales
sneluyen clorhidratos, bromhidratos, sulfatos,
metznsulfonatos, sitratos, malearos, acetatos, citratos,
fumaratzos, tartratos [pex ajemplo, (+}-tartratos,
{-t-tartratos © nezclias des los miamos gque incluyen mezclas
racémicas]), succlnatos, 3senzoatos y sales como amninodeidos
tales comn acido glutdmicc. Estas saley pueden ser preparadas
pcsr métodos conecldes por aquellos expertes en la téenica.

Ciertoy compuestos de la presente invercién y sus

sales, pueden existir en ls forma de solvatos, por ejemplo

%'L/
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hidratos, y de este modo la presente invencién incluys cada
uns Jde los solvatses y mezcelas de los mismos.

Los compuestoes de la presente invencién, los cuales
sC en.azan H, Yy activan el PPAR, disminuyen uno o més de
g.ucosa, insulina, trlglicéridos, dcidos grasos y/o
colzsterc. y sux por lo tanto, Jtiles para cl tratamiento y/o
prevenc:én de hiperglicemia, dislipidemia y en particular,
diacezes Tipo II, a3l como también otras enfermedades que
incluyen sindrone X, diabstes Tipo I, hipertrigliceridenmia,
resistencia a sa insulina, disiipidemia diabética,
hiperlipidemia, hipercoleaterolemia, insuficiencla cacdlaca,
coaguiupatia, hipertensisn y enfermedades cardiovasculares,
especialments arteriocsclerosis. Ademaa, estcs compuestos
estén indicados para ser utiles para la regulacién del
apatizo y absorcién de alinmentos en sujetos que sufren de
tragtarnoy Lales coeno obesidad, tulimia anoréxica y anorexia
necv_.osaa.

Los compuestss y composiciones da la presente
invercidn, son Lanbié: Gtiles para tratar trastornos agudos o
Lerrporalea en la sensibilidad a la insulina, los gzuales
a.gunas veces ccurren despuéy de :na c¢cirugia, trauma, infarco
a: miocarzdic y similares. Los compuestos y composiciones de
& praasente invencidén también son fitiles para disminuir los
niveles o8 trioglicdridos del suerc. El1 nive. eslevadoe de

trig-icéridos, sl es5 causads per predisposlclén gendtica o
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por una dista elevada en grasas, es un factor de rleage para
el oaqesarrollo de enfermedades <c«ardiacas, apoplejia ¥y
srastornos y axfcormedades del sistema circulatoria. EL
cspeclalis.a de havilidad crdinaria sabrd como identificar
hunanos quienes puaden seneficisrse de la administracién de
lz2s compuestos y composiciones de la presents invencién.

La presenta invencidn ademéis proporciona un nétodo
para el tratamlanto y/o profilaxis de hiperg.icenia en un
humane o mamiZore no humane, el cual comprende adminiszrar
wna cantidad efectlva, no téxica, de un compuesto de férmula
I; o una EForma toutomérica del misme y/o una sal del mismo
facmacéuticamente acsptable y/o un solvate dsl mismo
farmacéuticamente accptable a un humano o mamifero no humano
higerglicémico con necesidad del mismo.

08 compuestos de la presente Invencién son dGtiles
como sistanclas terapéuticas en prevenir o trater el 5indrome
X. diabetes mellitus y trastornos y eafermedades endocrinas y
cardiovaszularny relacionadas eon humanos o animales no
hunazaa.

La pressnte invencibr también sc refiexe al uss de
un compuesto de [(6rmula 1 como se describe antericrmente,
para la manufactura ds un nmedicamento para tratar una
condicidén o ernfermedad mediadz por un agonista parcial PPARa,
PPARY, SPARy o agonista dual PPARa/y en un mamifero.

Ura canticad tergpéuticamente efectiva de un
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conpiesto de la pressnte invencidn, puede ser usada para la
prapsracidén de un medicaments Gtil para :rataf el Sindrome X,
ciabetes, wratar obesidad, dlsmirucién de niveles de
triglicérides, slevar el nivel de plasma de lipoproteinas da
alta densidad, y para tratar, prevenir o reducir sl riesgo da
desarrollac artericsclerosis, y para prevenir o ceducir ol
r-eago de tener un primer ¢ subsecuente evento da enfermedad
atercsc’urélica en mamiZeros, particularmente en numanos.

Adicionalmente, wuna cantldad ecfccriva de un
conpuesto de  la presente invencidn y una centldad
verapéui_.canente efectiva de une o mis agentea activeos
saleccionados de agente wankihiperlipidémico, agentes gue
eluavan a. HDL el plasma, agentes antikipercolesterolémlcos,
Libratos, vitamiras, aspirina, secratagogos de insulina,
irsulina y similares, pueden ser usados en cenjunto, para la
prapacacién de =n medicamento 4:=il para los tratamientos
doscritos anteriormente.

Vanta josamente, las composicionea que contienen el
compuesto de la presente invencidén y sus sales, oueden ser
pronorcionadas B fornma de dosificacisn unitaria,
preterib.enmente «nda dosificacién unitaria contiene desde
eproxinadamente 1 hasta aproximadamente 50 mmg. Se aentlende
gue -a cantidad de los compzcatos de la presente invencién
que seré:: admirnistrados es deterninada por un sepecialiata

cuo considera todas las circunstancias relevantes.
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El sindrome ¥ incluye sindrome pre-diabétlico de
rasistencia a 1la insulina y las complicaciones que resultan
de. mismo, resistencia a la insuilna, diaketes o dependiernte
de la insuvliina, dislipidemia, hiperglicemia, obtesidad,
coagu:cpalia, hipertensidn y otras complicaciones agociadas
cei: li diabetes. Zos métodoz y tratamientos menclonados en
eazZe documento Incluyen los Aaantericres,’ y abarcan el
tvatamiento y/o profilaxis de cualquiera ¢ alguna combinacién
de los sigulentes: sindromes pre=-diabéticoe da resistencia a La
nynlina, complicaciones que resunltan del mismo, resistancia
a4 -z insulina, diabetaes no cependiente de la insulina o Tipo
11, dlgllpidemia, hiperglicemia, obagidad y las
comp_icaciones asociadas con la diabetes gque incluyen,
enfermedad cardiovascular, especialnmernts arcterioscleresis.

—os compuestos de la presente invencién pueden ser
usadcs efectivamente solos o en ccmbinacién con uno o més
agertes ackives adiclonales, dependiendc de la terapia
otjotivo deseada. La %terapia de combinacién incluye la
adninistracién de una composicién de dosificaclién
farmacéulica dnica, la cual contiene un compuesto de 1la
presente invencidn y unc o més agentes activoa adicionales,
25 cone tunbién administracidr de un compuesto de la
presante invencidn y cada agente activo en su propia
dasificacidn tarmacéutica geparada. Por ejemplo, un compuesto

de la presente invencidn © el mismp y uvn socretagego de la
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ansu_ira, tales como lihibldores de biquanidas, meglitinidas,
tlscolidindicnas, su_lfonilvreas, Insulina o a-¢glucdsidos,
pueder. ser admninis:iracdes sl paciernte en c¢conjunte o en unad
comnosleidn de dosificaciédn oral dGnlea, tal como una hablera
o capsula, o2 cada agente adminiatrado en dosificaciones
crales separadas. En donde se wusan lag doasificaciones
suparadas, un ceoppuasto de la presents Ilnvencidn y uno o mas
agentes activos adicionaley, pueden ser adminjstrades a
esancialments 2l nisme tiempo, cs decir, concucrentemente o a
ticempos separadamante escalonados, es decir, saecuerncialmente;
la terapia dc combinacidén se entiende incluye todos estos
regimenes,

Jn  ojemplo de tratamientc da combinacisn 2
prevencisdn do arteriosclerosis, puedc invslucrar
adniniscracién de un compuesto de la presente invencién o
sa:cs del mismc en combinacién con uno o mia de sequndoa
agentes terapéuticos actives: agentes antihiperlipidénicos,
aganius gue elevan el HDL del plasma, agentes
2azihipercelesterclémicos, fibratos, vitaminaa, aspirina,
secretageges de insuvlina, insulina y aimilares. Como se ncoté
arteriosmente, loa compuestos de la presente invencién pueden
ser administradcs en ccmbinacién con més da uwn agente active
adicional.

Otro cjomplo de terapia de combinacién puede ser

vizzo en tratamiento da diabates y trastorncs relacicnados,
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en donde los c¢cnpuestos de la presents invenclén o sales de
los mismos, pueden scr efectivamente usados en comdbiracién
con 2n segunda teragéutico activo, tal como sulfornilureas,
biguaridas, megoiitinidas, tlazolidindionas, inhibidores de o-
gl.uosidasa, otreos secrctagegss de la insulina, insulina, asi
como también L"o55 agentes actives discutidoas anteriormente
para tratar arteriosclerosis.

o8 mjemplos de segundos agentes rterapéuticos szon
sensihilizadores de irsvlina, agonistas PPARy, glltazonas,
wrog-itazona. pioglitazona, anqglitazona, MCC-5%3, BRL £9853,
biQuanidas, mutformina, Zfenformina, insullna, minétices de la
iasulina, sulfonilureas, tolbutamina, glipizida, inhibidores
d> alfa-glucosidasa, acarbosa, agente que disninoye el
colastaroi, irhibldores de la reductasa HMG-ZoR, lovastatina,
simvastatina, pravastatina, fluvastatina, atrovastatina,
rivaytatina, otras estatinas, secuestrantes, colestiramina,
cc.catipol, derivados de dialquilaminoalauilo cé un daxzrano
reticu’ads, alcchol nicotinilo, 4Acido nicotinico: una sal de
&cido nicotinico, agonistas PPARx, derivados de &cido
Eenofidbrica, gemfibrozilo, clofibrato, fenoflbrato,
benzafibrato, Ilshibidores de 1la absorcién de co.estersl,
beta-siteateral, inkibidores de acril CoR:acetileransferasa
da colesterol, nmelinamida, probucol, agonistas PPARS,
compuastos  anticbesidad, fenfluramina, dexfenfluranmina,

fentlircamina, sulbitramina, orlistat, inhibidores del
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navropéptids Y5, agonistas del receptor adrenérgico B;, e
inhibidores —ransportadores del Acido biliar ileal.

Zos compuestos de la presente Ainvencidn y las
sa.e8, Ssclvatos ¢ nidratos de los mismos, farmacéuticamente
aceptables, =:tlenen propiedodes farmacoldgicas valiosas y
p.aden ser usados en las composicicnes farmacéuticas que
contienan <wna cantidad tarapéuticamente efectiva de un
conuueste de la presente invencién, o sales, ésteres o
proZdrnmacos ce 195 mismos, farmacéuticamente aceptables, en
corbinacién con unce o© més exciplantes farmacéubicamente
accptacles. Los exciplentes scn sustanclas inertes tales
como, sin linitacién, portaderes, diluyentes, rellenadores,
agentes saborcizantaa, endulzantes, lubricantes,
scaubi’l izndoras, agentes de suspensisn, agentes humectantes,
aglutiraantea, agcntes desintegradores, metarlal encaps:tlante
Y otros adyuvankes converclicnalea. El excipiente apropiadz es
depgndienta de la ruta de administracidén slegida. Las
coxpcsiciones farmacéuticss tipicamente contienen desde
aprox_madamente 1 hasta aproximadancnte 99 por ciento en pesc
dsl ingradiacste activo, el cual @8 un sompuests de 1la
orogente invencién.

Preferiblamaente, la formulacidén ZLarmacéutica esta
®: focrma de dosificacién unitaria. Una "forma de dosificacisn
upitiria” es una unidud fislicomente discreta gue contiane una

dosls uniztar!a adecuada para administracién en sujeces humano

£\
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su otroa maniteros. Por ejemplo, una forma de dosificacién
usiteria puede ser una cdpsula ¢ tabieta, ¢ un nimero de
capsulas & tabletas. Una “Ydosis unitaria“ es una caantidad
predetarminada del cempuesto activo de .a presente invencidn,
caloulado vara producir el efecte terapéutico dessado, en
asozlacidn con uwne o més excipientes Earmacéutlcamente
aceptables. La cantidad del ingrediente activo en una dosis
uritaria pucde ser varlada ¢ ajustada desde aproximadamente
“-1 hasta aproximadaments 1000 mniligramos o mis, de
conformidad con el tratamianto particular .involucrado.

52l régimen de dositicacion gue utiliza  los
compuestos de 13 presente invencién, se selecciona por uns de
habllidad ordinaria en las artes médicas o veterinarias
consideranco varios factores tales came sin limitacién, lus
wspacies, cdad, peso, saxo, condicién médica del recipiente,
la severidad de la condicidn a ser tratada, la ruta de
administracisdn, el nivel de funcién menabdlica y excretoria
del recipiente, la forme da dosificacién empleada, el

ompuests parlicular y la sal del mismo empleada, vy
similaces.

Preterlblemente, loa compuestos de la praseate
inverclén son adrinistrados en una dosis diaria 6nica, o la
dosis diaria zortal puede ser administrada or dosis divididas
gae dos, tres o més vecea por dla. En donde @l suministro es

via tormas Lransdérmicas, la adminlstracién es continua.
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Las rutas adecundas de acdrinistracién de
compgsiciones farmacéuticas de Ja presente invenclion
incluyen, por elemple, administracidn oral, goetas para los
ciog, rectal, tranamucosal, topilco & intestinal; suministro
paurentera. ‘tolo o infusidn), cque 'incluye inyecclones
Antramwuscular, subcutidnca, intramadularmente, asl como
samblén inyecciones intratecales, intrxaventricular directas,
intravanoaa, intraperitoneains, intranasales o intraoculares.
Los compuestos de la preaente invenciés pueden también gar
adninistrados en un sistema de suninistro de faArmaco
sbjutlive, tal cono en una liposoma revestida con antlcuerpo
ezpecifice cda la c¢élula endotelial.

Para adniristraclén oral, los compuestos da la
presente invenciétn pueden ser formulados ficilmente
comdinando los ccmpuestos activos con pcrradores
farmacéuticanente aceptables blen conocldos en la técrica.
Tales porradores permiten a los compuestos de la presente
-nvencién, ser fornuladcs comc tabletas, pilderas, polvos,
saquil’ce, grdnuleos, grageas, cépsulas, liguidos, elixires,
sinLuras, gelies, emulsiones, jarabes, pasta  aguada,
suspensionca y similares, para ingestlén oral por un paclente
a ser tratado. las preparaciones farmacéuticas para uso ora:,
¢8 pueden odtener conbipande el compuesto activoe con un
excipiente s6lido, ogmcionalmente moliends wuna mezcla

resultankte, y groccasando la mezcla de grénulos, después de
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agregar auvxiliares adecuados, al se deseca, para obtener
tabletas ¢ niclecs da grageas.

Para administracisn coral en la forma de una tableta
o cipsula, a. ingrediente active puede ser combinado con un
portador, cra., no téxico, farmacéuticamente aceotable, tal
como sin ilmizacidn, Lactosa, almiddn, sacarosa, glucosa,
netilcelulosa, carbonato de calcic, fosfate de calcia,
su.fato de calcio, carbonato de calclo, manirol, sorbito. y
similares; junto con, opcionolmente, agentes desintegradeores.
tales como sin limitacisn, polivinilpirrclidona reiicu.ada,
matz, almidén, metllcelulosa, agar, bentonita, goma de
Xartano, acldo alginico: = ura sal del mismo, tal como
alginato de sodioc y similures; vy, opcicralmente, acentes
anlazantes por elemplc, sin limitacién, gelatina, acacla,
azdcares naturules, beta-iactosa, endulzantes de malg, gomas
nuturales y sintéticss, acacla, Lragacanto, aZginats de
scdio, carboximetil-telulosa, polietileng.icol, ceras Y
sinilsres; y, opcicnaimente, agentes lubrlicantes por ajemplo,
gin limiteciédn, estearato de ragnesilo, estearate de sodio,
&cido ertedrico: oleato de sodia, benzoato de sodio, acetalo
de sodls, cloriro de scdio, talco y similaresa. Cuando una
forna de deaificacién unitaria es una cipaula, puede contensr
ademds de materialies del tipo anterior, un portador liquids
tal comn un dcido graso.

Laz formss s6lidas incluyen polvos, tabletas y
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cépuvlaa. Un portador sélide puede ser una o miés sustancias,
las cuales pueden también actuar como agentes saborizantes,
lubrizantes, solubilizadores, agentea de suspensién,
sgluzinantes, agentss desintegradores de tabletas y marerial
encapsulante,

En polvos, el portador es un s56lido {finamante
dividido, ul cual esrtd en mezcla con el ingrediente activo
finamente diviaideo. En tabletss, e! ingrediente activo es
mazeads cor un portador gue tiene las prepiedades de enlace
necesarias er proporciones adecuadas y compactado en la forma
v tsmano deseado.

Varlos ctros materiales pueden estar pressntes Como
revastimientos o para modificar la forma fisica de la unidad
de dositicac_.6n., Por ejempio, Las tabletas pueden acr
revestidas con goma laca, azdicar o ambas. Un jarabe o elixir
puedc contener, ademds del ingrediente active, sacarosa como
un agents endulzante, netilo y proollparabenos comc
preservatives, un tinte y un saborixzente tal como sabor a
careza O naranja.

03 liguidos estériles incluyen suspensiones,
srulsiones, jarabes y elixires. E1l ingrediente active puede
ser d.suelto ¢ suagendido en un pocrtador farmacéuticamente
aceptasle, zal como agua estéril, selvente crgénico astéril,
0 una mezela de hanto agua astéril coimo solvante orgénice

asléril,
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Fl ingredientys sctivs pusde también sep disueltc en
ur uwnivente organice adecuads, por ejemglis, propilenglizel
acuoge. brsz compossiciones puedén ser alaboracdas dispersando
e: Ingrodionte achiveo finamenta dividide @ a2lmiddn acuose o
selucidn de carboxlmiiiloelulosa de gedic o en un aceite
CHTTATE]

Lo micleos d<de grageas 82 propercionan  con
ravastinlentes adecwados. Paza este propdsikba, poeden aer
usadas lzy sslucliones de azdear ooncentrafa, las coaleus
P moeionalmerie, SSRTCNer  4taa arihica; Talco,
polivinilpirrolidong, gal de carbopol, polietilanglizel, yfo
didxido d= titanio, soluslonsy de lsca ¥ selventoee crydnidos
afacysdos o mmzclas de solventes. los makeriales colorantes o
glgmenlas, Busdan sSer agregados a  las tabletas o
revoa“imigntoa dH4 gragesss Eera identificacién o para
caracterizar diferentes comzinaclionas de doxis d= compueatos
agbivas.

Las prepacaciones farmacéuticas, las cualesa pueden
nar yzafza oralmeate, incluyen cfpzulax dutaz elsboradas d=
galekbing, e3i come también  cdpaulas  galladas, uusves,
clabocradas de galabinge y wn plastifizador, tal come gliceral
Q Scxkizal. Las cépsulas duras poeden concener Loa
Ingredientes ackivgs en mezela con el rallanador tal coms
lactosa, aglutinantes taies come almidones v/o lubricantes,

talas coms tales o e3tearato de magnesic y, wpolonalmente,
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mstabllizadoras. Ei: ¢apsulas suaves, les fomguesios activos
purdan ser disueltos ¢ suependidae en liguidos adacuoedss,
tales atel) Tr] dcldos grasos, paratinz liquida o
polietilengiiculiss  liguidss. Ademds, pusden ser agregados
sactazilizadores.

Todas _as formulaciones para administracién aral,
clelan sS2r un doaificacicnes adacundas parsa zal
adminiscracion. Las conposiclicones particularmaite adscuadas
para adninistracidn oral son formas de dosificacion vnitaria,
tales como tablakas y capsalas.

Fara adninistraciién parentersl, 1oz oompuestos de
la presanze invencidm o sales de los miames, Ducden sar
combinatios <on medle organizo o acuoso eztéri]l pera formar
solucion2a ¢ suspenslones inyactables. Las foxmulacicnas para
inysccifn pu=ssfen ser preaenkadas sn forma de doaificacibn
upitaria, Lal &omo en ampelletz® o en contenadores de fosis
RAlEIplaa, con ul prasacvabive agregads. Las composlslonas
nueden tomar =—ales formas <omo =uspeEn3lones, acluciocnas,
aavcleiones wn  vehiculos a&Sceltosdss o acudscs, y  noeden
conIoneY  acantes fapmuladerss tales  como agantes e
susnensidn, agentes esitabilizantes y/o aguntes dissersantes.
Las [osmaw Feapnscauclcas adecuaclas para uso  inyectabls
incluyen solneioncs o dispersiones acucsas estériles y polvos
apldrilas par: la preparacién exzemporidnea da soluclones ¢

dissersionss eslériles inyectables. En tados los casosx, la
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forma debe ser estérl. y debe ser flilda en la extensién que
exista 'eringabilidad. Debe ger estable balos las condiciones
de manufactura y almacenaje y debe ser preservada contra
cualgquier contamisacién., E1 portader pusde ser un medlo de
dispersién o solvente aus contiens, por ejemplo, agua,
prefariblemante en amortiguadores fisialtbgicamente
compatibles talas zomo sclucidén de Hanks, solucidn de Ringer
o armortiguador de sallina £isiclégica, etanol, peolliol (por
e amalo, g.icersl, propilenglicol y polietilenglicecl
ligquido), prosilenglicol y polietilengiicel liquido), mezclas
adecuacaa de los mismos y aceites vegetales. Bajo condiciones
ordinsarias de almacenamientc y uss, estas prepzraciones
cenzienen un preservative para prevenir el crecimiento de
nicroorganismos.

las soluciones inyactables preparadas de easta
manaca, puaden entonces ser adminilsrradas intravenosaments,
intraperitornealmenta, subcuténeamente, o intramuscularmente
con acministracién inzrazmuscular slendo preferida en humanos.

Paru administracién transmuccaac, penetrantes
apropiados a la barrera o ger permeada scn usados én id
form:lacisn. Tales penctraates son conocidos de manera
gereral en la Léc:icn. Los compusstcs activos pucden también
sar agdministradosa intranasalmente comp, por e&jempleo, gotaa
liguiday o roclios,

Para administracidn bucal, las composiciones puaden
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tamsr la Zorma de tanlelas o grageas formuiadas on un® manera
convansisial,

Fara administracidn psr ishalazién, los compuastos
para usc e oconfoemidad qon la pressnta  luvencion, scon

convenieskumanse suministrados et 1y Forma de un inhala:dor en

|.'.I

plvo seco, o ung presentacién an recic por asyxosol de
pagueses ¢ nebulizadores prosurlzadss, con el wvac de un
progulscr estarxil, for ejemplo, diclsredifluorometano,
triclorofluoramalbaz:g, diclorstatraflusrgetana, dDiléxide de
zarbone 4 otzo gaa adeuuads. En el casn  de asrcsel
prasurizedsy, ls unidad & nnsift¢a¢ién pueds ser delaiminscs
croporclonands una wElvuls para suminlsbrsr ona cantidad
redics. Las cépauvlas y gartuchos Se gelatina parsa uso en un
intaladnr o insuviladsry, pucden sar Formuladas contiendo wna
mezele on palvo dzl compussto ¥ una basa en polvo adecuads
k2l como lactésa O alnifdn.

Las compodiciones fLarmaocdyticas de la presenta
invencién, puadesn ser manufacturadas &n und maEnNsra cus ea

congclda por sl pisma, por egienple, per medio Za procRyas
J P

convansionales s mezcxada, disalacion, granuiacics,
elzboracidn da Frageas, levigacidn, anulsificacién

ancazsulacidin, atragawients & liafilizaclin.
Zn la elaboracién de las composicionss de la
prazaente inwvencidén, e lagrediente active uvsvaleenkbm serd

msRC, #de con wn perzader, o Glluldo por un portader, o
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adjuntsds dentro de un portador, al ¢ual zuede estar en La
ferma de wna <épsula, sagulllo, paps=l w otro contenadszs.
Cuardn &l portaddoer airxve come: uvn Jiluvents, puede asr uan
melerizl =dlido, adlido lizfilizade o peaats, seml-3dllde o
liguide, el cusl ackdia como uwn wehiculo, o puswda esksr 2n la
torms de  tabletas, plidoras, palves, grageas, clixires,
suspenszloney, wenulsiones, solucizsnas, Jacsbes, asroscleas
{coma un medis A&5Lide o oBa uno ligquide), © uagiisnto, cue
cikitiana por ejsmpels, hasta 10¥% en peso del compuesto activo.
Lea compudsktas d2 la presente inmvengldi son praferiblemence

Fxrmuladss previo a la adninistrasidnm,

Insayos Biglégicos

Snsayo de Enlace scr Desplazamdenke Comastiilva

Bp remalizaron ensayoa da #nlace usanio Tecnologia
de esnsayo d= provimidad de escinillacién (8PR), recepiorss
FPAR v ligandss rafioceticuvetados sorrssspondientea. Bl BFART ¥
PRAE; J4nte oon su pairén hetaredinérizco, el reoceptor: o
ratinaide X, agn ecad: uno procducidss usands on sistema de
expresion de baculeovirus. Los oligonuclestidos biotinilados
gre cohitianen slementos de respucaza FPAR (RPPRES), son usados
para acop_ar les dinecss dal receptor corraspondlente a
parll.las de SPA revestizZas con estrentavidina silicato da
itriz. Los  ligandos espeacificos  PFPARry y  PPRAX, son

eticus-ados con 1ex»in y usados ) los “NMAYDS

of
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rorreapondientes sproplsdos. Les valores ICy (concentracidn

Zal compussto le cual causa 50% de inhibicidn: pera oade

conpuasbe  de competicién, son calculados después da la
dacducecidn del erlace no esoecificrs {medide an la preaencia ce
10 pM de ligands no skiouebads). Loas compuestos scn evaluzdos
wsANGG Una curva de respuesta de dosis de 1]l untos oon

concentracicnes que varian desde 0.169 nM hasta 12 pM. Lzoa

valcres raportados  reprasantan medics de une a  slaze

Ensayss ds Unctransfeccldn (CTF)
El PERARYy o PPARw, son conazitutlvamenie sxnresades
usande wlasmidos qua cantienan al pEomBEge g

citomegalovirus. Los plidsnidas reportercs para loa 2nsayos ce

r]
h‘l

-
o

ge rpazy, contianan PPRES de los siguientes genea:
oxidasz Ze agslil CoA (ACK); apolipopreteins AL {ApoAal): lipasa
(1] lipoprotaina {LPL); k: hid»atasa de enoil-
fopfdestidroganasa de 3-hidreoxiacil-CoA (HD) mas el promctor
de cinasa timidina (TH) cerrienie =rrita del FRDH: raportero
e luciferama. Tambhlén 56 usd un fistems quindrico de
gulectosldasns Dacteriana (GALL) de PPARy. Tara 2PARm, un
2jatema guimdrico GALd er el s=nsayo ds CTF asbdadar
rezlizado, Todes los ensayes se hicleron en céluias CV-1. Los

corpucstos son crchados en dilucisn de ipg completo, desde

0.1 oM hasta 10 pM por dupliczado, Ei pereentade da efizacsin
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5 fetermina con relacidn a las molésulas Se refsrenucia com
#: wvalor ge eficacis gque refleds lu canticdad més grand= de
actividad ageniata licgrada en el ensayo CTP para cada
corpursta. Los waElarea de caoncentracidn &feciiva de ia medla
(20s:), = determlnzcdas por ajuete ne ordenador er una curva
e respuesta e concontracidn. Un vaier TCsp no &3 calouizdo
¥i la eficacia @para el comopuesic 8 <ilE. Lece valores

repcrrades represenkan medlos de dos & neave experimentca

Senaradss,

Ensaysa da Reaclutamiesto da Co-factor

Cn sistema de ersayo de manlfero-Z-nloeido eg 2l
formaro C1'* ee hiza en gélulas CV-1. 8= wvsaron los sicuientes
rlasnidcs: un vector de empresids de mamifero gue codlfiza
una Lusidn ee. dominie de enlace de ADN GALd con el domiznio
e enlzeoe a3 ligando PPARyr uwn vector de expresisn de
manifexrc (v -0 codifica uza Luslon dsl dominic de
transaczsivacidn ¥PlE con el dominio da iInterzceldn dal
racaptor nuilaar de los co=activadores respectivez: proceina
2 enlace CREB {CBF), crattivader-1 camwnn dal rescspior
activadec Porc el proliferator e EELosixaoma i PG =-1)
caintagrador-2 de la sefa. oe sckivecidn (AST-2), compledic de

nxatsina aciivada-recaptor de la norwona de Ia EBElroids

i

(TREP220}, ¥ el piptido C3M y un nlézmido reportesrs {aiticza

cde =nlace GRS multinerizacdos/promoter TK mialmo gue acclona
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un ADMNc Zfe luciferapal. Las oflulas son irvanafectadas en
formats de lotes y tratadss con comgueatos (diluzibn de log
completo doade 0.2 nM hasta 10 pM) o vonleulo par 24 horas.
Enkwmcuentanente, la=z céalnlas son sometidas a li=lsx y es
medida la egbividad fe luciferasa. TLe actividad de luciferasa
sirve comd el poato fingl para i1a intcraccidn anktre sl co-
acLivacdeyr v el redepror. Las dekos 5on preEentados como % de
efizazle rcon relacidn a un egonista complere  PERRy ¥
rapresentan madios & partlr de cuatrs a seis ezperimentos

separados.

va_uacién do Klwales de Glueosa, Triglicérides g

Ll

&

Hematodrilcs ¥y Aumento de Paso Corporal en Batones Diabaticos

Hntﬁlué:; disbéticos macho da cinco semanas da edad
idb/dh} (Harlzn Loborstorlss, Indiandpollis, TH)I, scn alojades
en jaulas ga plasticc {(n=6/jauvlar el tamafio de Jaula ea
aproximacamaecta  10x20x8" (2h.4x50.Bx25.32 centimetrca) de
lachs con fragmentoa de &lamos) con libre asucess al acua
{sistema Sipper= agua de veo deméstlca)l vy alimenko (Purina
3203 . Despuész o3 dos semEnaz da aclimatacidon, los anlaemles
{7 sananas <o 2dad), son sangradeos al 4fia ¢ & 1D000-1200k (luz
an 0600 y asipgnafoz a grupes de tratamlento (e 5 & €).
basadcs en valores e partida de glucoss. Los ifatamiantns
Gricamente de oompuests o vshiculo, son  admeinlstradcs

dizriancnte por zlim=ntacidén Zorzada sral a aproximadananks
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9720h. Lom pesos corporalas son medidos al copienzo (dia 0 y
al téxmino [dia 7 o dia 14) de los esztudisz, La ezngre =289
conlackbada enx tubos haparladxedos de la cola de arimales no
ayuniuckss dis A tres horsa después g la dliipa dosis.
Sntonces se determinan los niveles de =smatocrilss, glucosa y
Lrlglizéridoa. Los valoras repeortsdos para o2 niveles de
gluccaa vy rrlglicgArldcs, representan el % de normalizacisa
compsrado con los valores de las crias [laces de li misma
camade  estsblesidos a 100% ¢ normalizacidén de glugoss
calculada basads en un nlvel Ze glucosa normal de 25¢ me/gl.
Lz significoncia esksdistica esnira Jrupes axparimentales aa
valorsds vsando wna prucda de L-Students de dos lados.

lay sigvlent=2 tsblas muestran los dates in vitro
pacd el ccnpuests de la grpesenkte invercidm, deide (28)-3={§-
{ 2= (&—makoxl-2anil!-etilcarbamiii]—imatoxi-fenil) -2-aelkoxi—

rropidnico gue Liena una firmula estractbural I:ZI,

HO i

}t,,lr:"'ﬂI D/\E’E\/\,Q\
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Tazla 1: Enasycs de Enlace y CIE

Toa (@) | Tesp (y3 | BEAG. (0) | ECen (o) | Efle. iq) | Btwp (3
133 52 A5 1305 ] 1833
Takla ¥#: Ensayos de Reziugtamiento de Cofector
Eflc. | =Csc | EE22 | 20 | BEic, ECS0 | BEic. | EC, | Efdc. | BCw
CBE | CBF | 2GC1 | Dacl | TRARZ20 | TRAP220 1 ASC2 | ASC2 | C33 | £33
13 1%17 249 2065 3 TEic. < 1% ' 1376 13 3014
20 ! .
Tabla 3: Ensayos e Elements de Raspucsara
Bfiz, | EC.y | BELc. 2 Efic ECsp
Glad | Glad B Hn LEL LEL
. 20 1377 54 1234 BE 141%
IChy ¥ 2Cre e nM; CTP (BEf1s.) @n § de aficacia).
Come &2 aorkcd en las  tablas  anteclores, el
sorpuesto de férmula TIT es sospianidentemsntes un agonista

parcial
gplsziva on

zlk=

rolztivamanta

IIL

rt

ienc

damazkeré an

zol ranz Feceidn,

2Xlracia de

conplatsmence

compLues Lz,

=PAR

atfinidad

la Tabla 1,

y dé zlta afinidad con actividad PPARz. Coms se

a5Ce compusats ac eénlaza A TRPARy cocon

varia desde J0 hasta E85%. Ademds,

[IC5p = 32 n¥) y & FPARG con afinidac
inferinr I = 1i3)1. El compusske de PSrmula
activlged agonista parcial da PEARY Zoms =8
lcs ensayca da raclubtszmniente de cofactor vy
Coriz se cbserva en las Tablas 1 7 ia
PPaHy (¥ de eficacia comparads con un aganists
FPATy erpucskto 2 100%), leograds ocon esta

lz capacidad ds
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varia desde T hmste  24% comparado econ un agonista
copplotamente PPARy ieskablecide a 1U03 cde reclutamiento:
Tabla 2}, hkaclends asi el coepueasto de fErmuela TI, un
agonlsle  percial  PPARY. EL  corpueste  también  deruaskca
actividad agonizla FRARo gome 98 muesira en la tabla 1 (43&
e 8ticacia, 1350 =M de Blep) .

FAara ganar una comprensidn de la eFfleacia apti-
diabética y £l perfil de elfezkos colaterales del compuesio da
fHrmuia IT, rstores diabiticeoa (ak/db) son adnlalstrsdos de
un  Ccompuesto ga fémle III a 1, 3, 10 y 30 mgskg/fdis
ciariamente por 14 dias por 2lismwgtacisn forzada oral. Las
aiveles de glvcosa del plasma y hemarocritos junte con pesao
corporal, son magidor ankas do comenzer el estudio [diz ) ¥
a. final del eastudic (£ia 14). El sompuests de fdrmula IIT
exhigs sxcalente =2ficacia anti-diabéticz yua rveduze 1los
niveles da giucgsa del nlasms =2 todas las desia avamlnades
(4., ©4.3, P6.1 ¥ 1089.3% dy¢ notwslizacidn). De nanera
serprasdants, una rsducciin deperdianta de lz dosi= =n
nivelea de hematocritus, lmdisativa de la expansidn dal
vo_umen del siasma, no Ee pheerva  despoés de  la
adninistraclén oe un coRpuesto de [adramla IXIY. Dezdide 5 que
la mficacia anti-diabérics qunkg gon lz resconsabilidad de
exparalis da volunen del plasma, scn caracterigticas Lonunes

de agoniztas completamants PPARy [Armstrong and Xiarg (2004,
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21 (20C3), Nesto et al, (2004)], nuastros Satos

sugieren cua al compueste de £4rmuls IT podréd ser una taerapla

ms-2rads para @, Sritamiento de diabetes LClpe 2, comparade

con los agonigtas PPARy actualmenta comercializados.

5 A siquiesnte takls muestra los resulzades in witre
psra =1 compissto de la presente invenclén, dzido (5)-3-(4-
[2-{4=etocxl-fonili)—mEidlcarbamoil] -mabtoxli-fenil) -2-patoxi-
rropistice gua tiene una £Srmula estructuzel ¥,

in

HO™ ™
OMe

Takls 1: Ensayca d2 Eslage v STF

Tlse (o) | I0mg !y} | 2Fic. i) | SCop (R} | Bflc. (ni | Bsp (3} |
350 a0 33 1914 60 1012
Tahla Z: Ensayos de Reclukumi=nio de Cofactor
EfLc, | =€y | Bfic | Fia | BIlc. IC50 | EEic. | Blgo | BTic. | EGap
c2F | CBP | PGOL | PGCL | TERP220 | TRAP220 | ASCE | ASC2 | ©33 | 33
14 26138 2c 2537 15 3063 13 ZEBH [¥] 2A83
20
Takie 3: Ensayps de Zlemento de Raspuesba
Zfic. | ZCa | Bfic. | Bt | Bfic |20y |Efle. | ECay
GClu Grag | kD ED LPL | LPL | Apudl | Apodl
a3 1&a7 L) 104z :h] 456 Kl 33C
25 Ic::-ln ¥

ECyy en nbi; CTE (Efic.) en % de eficacia}.
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Como se muestra en las ctabias anteriores, el
corpucsto de formula V es sorprendentemente un agonista
parcia. PPARy de alta afinidad con actividad PPARw. Cono se
obsarva e~ _a Tabla 1, este ccmpuesto sa enlaza a PPARy con
alta afinidad (ICse = 30 nM}) y & PPARx con afinidad
relativamente inferior (ICsp =360). El ccmpuesto de férmula v
L:ane actividad agonlsta parcial PPARy como sc demuestra en
los ensayos de reclutamiento de co-factor y co-transfeccldn.
Conms se obsa-va en las Tablas I y 3, la eficacla PPARy {% de
eficacia comparado con un agenista conpletamente PPRRy
estab.ecidc a 1C0%), lograda con este compueste varia deade
19 hasta HO%. Adewds, la capacidad de este compueslo para
sec.utar co-tac-ores especificos a FPPRRy, varia desde .6
hasts 43y conmparado zon un agenista completamente PPARy
restcblecido @ 100% de reclutamiento: Tabla 2), haciendo de
asta modo e> compucato de f£&xwula V, un agonista parcial
PPARy. El ccmpucsto =arbién cdemussira actividad agonista
=pARG como S@ muestra sn la tabla 1 (308 de eficacia, 1914 aM
de ECsy).

Para ganar ura comprensidén de la aeficacia anti-
diabética y el perfil de efactos colaterales del compuesto de
gormula V, ratcnes diabétices (db/dby y sus criss flacas de
la niaga c¢awada {dp?/+;, son adrministrados con un compuesto
ge férmula V a 3, 10, 30 y 190 mg/xg/dis diariamente por 7

dtuy por alimentacisén forzada oral. Los niveles de alucosa
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dal plasma y hematossiisg junke con pesa zorporal, son
nedifon antes de comenear el astuwdis [dia 0} ¥ al final de)
estatile {dig 7. El zonpuesto d= £6rmula ¥V exhibs =xcelsnte
eficacia anzi-dizbébicz gque reduse wmlgniflczniemente los
nivales de gluccsa Zel gslasma y trigoicéridos a kadss lay
dasls  exminadas  (glycesa: &1.2, B87.5, 105,6, 1i0.3% de
nzxmalizacién; criglicércides: 1C8.1, 198.1, 121.1, 130.6% Je
riarnalizaciéni. D= mansra inssperada, <1 =—ratamianto can al
compuaisly de {Gzmula ¥V no muestzza cambio estacisticamantsa
aigaificanie en el avmento de esexd zorparal © nivelas ds
ienatoszlbes sn cualgular dosis sdministrada. peblde a que la
eficacia aari-diabébice de sgonistas complezamente PERRy sa
conoie por ser reslizasz por expanslian de vaiunen de plaszma vy
aunenkd signl Elzante de pess, 1los datoe en aste decuments
indican gue &l compuesto de [érmuls ¥ podria properclonar una
Fharacis mejorsdsa para el tratam’onto de la disbetes tipo 2,
compakans <on Jos agonlstas PPARY actualmente copszrjulizadss
g dizponibles,

Sl esquema e reaccidn mosbrezdo szbaje, 1luat:a de
marsera gencral, wuwha  grta sinisiica  para preparsar los
canpiesios de la presenta invenedOn- 9o pzcporcicaan abalde

& jarploy detellados,
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Esqgquana d& Roaccisn
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Ch : Y I O I‘T‘-EH.] IS)M@ .
~ 8 OH  Be OO, -0 n}\% 5{
(n) 241, 80°C, CR,CN m

N,
Q -GQN (1 eg)

TFADCM 9"y o Y CO-DCC{2 en); AORT {1 1g)
A oY D O-Tiunin O hocmte
C by . (FEo 1] ieg}

-

\/\O\ NaUH{TMY, MeOE
s ]
0
&Y

Ebapa l: Sinbesis del Compuasto (b

R

[

2 digolviéd el compuests (aY en acetonitrile (0. 1)
¥ a5 Tratd con 2 eq. d= Aster tero=butilice de 2=hromo-Z2-
matll-prapldnica ¥ 2.5 ag. da carbonate de cesio. La reaceldén
ze aggiké o 20°C por aproximadamente 24 horas, =& filtr: y
cencentrd, &l producto crwdo =8 purlflzado per coopstagrafia

an colurne @i gel de silice [acatato de eotileo al 10%/hexanct.
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Erapa 2: Sinteais del compuesto (¢}

Fl ccmpuesto (b) obtenido de la Ezapa 1, =s
disuelto en &cide =rifluoroacétics (TFA) y CHaCl; (1l:1, 0.5
¥)

. la reaccién se agitd por aproximadamente 2 horas y se

concenkré. E. producto crudo se usd en la sigulente atapa.

Etupa 3: Sintesis del compuestzo (d
El conpeesto (d) obtenido de la Etapa 2, es

disuelto en dizlorometane (DC¥)} y tratade con 2 eq. de PS-
carbodiimida y . ag. de HOBT seguido per 1.1 eq. de 2-(4-
etox:-feni j-etilamina. La reaccidén ase agitd a temperatura
amblente usande agictacién orbical por aproximadamente 10
horés. El reactivo soportadc ea filtrado y lavado dos veces

on DCM. E- producte ¢rvdo es disuelto on DCM, y se agregan

PS-Lri:ganina (2 eg.) y PS-isocianato (1 eg.). La reaccidn se

agita a temperatura ambiente por 2 horas bajo agitacidn

orbizal. los desuradores soportados scn Iiltrados y lavados
dos veces con [TM., Fl solvente s=s cemueve y lo crudo se usa

en la etapa de hidrblisis.

Etapa 4: Sintesis del compuesto (8)

=21 compusyso (d) obtenido dc la Etapa (3, e8
disvalte en MeOH y tratado con 16 eq. de solucién acuosa de
NaCH 1M. La reaccidén se agita a temperatura amblante hasta

que la hidrélisia sc complald por andlisis de CLAR. Se agregd

\O
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ICL 1M (M en agua} {(hasta pE =3), y el solvente se removiéd
bajo vacis. El residuo sc diivyd en CHxClz/HC y filtrd a bravés
de ur. cartuche CharElute. El elrente es concentrakds y purificado
pcr CLAR-IM para dar el compuasto deli titulo camo un sélids

klarco. EM (FS) para CupMasNOs [M-H)T: 386; punto da fusién 37-98°C.

Eifemcle 2
S5a. sédica dal acide {R) y (3)=3-(é-hidroxi-faenll)-2-metoxi-

propidnico

8]
,O/LH MeO,G” 0" wo’
—————— M
Mo

oK, THF i m
'Lﬂ o) Elaps 1

11 3 3, wmne

THE

e ——— m
THF [:j/xo Etaps 3
Etapa2 (a)

0 ® 0~
ooy == b
Oila HO
o

L () ""'a.""": 4o, MO

am
NaOASMSOH NaOAcHMeOH

& - (n) -
O Ne' 0
H g T T

\\\
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Etopa i, 2 y 3: Sintesls del compuesto {d)

Ester metilics del écido (+/-)-3-(4-Lidroxi=-fenil)-2-nmetoxi-
rropibnico

Se anfrid crerc-butdxido de potasis (1.6 M en

T

tezrahidrofucano, 1.63 aL, 1.E6 moles) en un bano de hielo
seco/acetorna a -40°C bajo nitrégeno. Se agregd una wezcla de
N-perciloxibenzaldeaxide (358.6 g, 1.69 nolet y se agregd
2CCtato de metilmeroxi {184.3 mL, 1.86 mole) en
tetrahidrofuraze (1076 mL) durante 30 a €0 minutos, La
0 reaccién se agltd a -40°C por aproximadamente 1 a 2 horas
pare obtener un intermediaric {(d). Al intermediarie (b} se
agregd una sol:ucién de anhidride trifluorcacéticc (710.23 g,
1.3f mole) en tetrahidrofirano (1620 nL} lentamente durante

25 minnkas, y la reaccién se dejé calentar a no mAs de 15°C.

(3

La >2accidtn sc agité durante la noche para propecrcionar el
compueaste (c).

S¢ susperd!d paladio en carbono (5%, 125.4 g} en
tarrahicdrofirano {500 mL). La mazcla de reaccién que contiene
e. compuezto (s} (aproximadamcnte 4500 nL; se acrega y
Zz0 cnjuaga con terraizldrofirano (1900 mL). lLa reaccién se coloca
tajo hidrégeno en un sacudidor Pacr a 23 psig a temperatura
appiente. La reaccidn es hidrogenada por 26 horas a
aproximadamente 19 - 32°C. Ia mezcla se filtra scbre llyflo
Sypercel® y el sacudidor Parr sc¢ enjuaga con tebranidrofurano

{2000 a.). La scluchén orgdnica se cencentza in vacuo al

w
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volunen mads pajo pocsible. Se agrega tolueno (2500 ml), y la
soluzién se lava tuidadosamente con Ka¥CC; al 108 (230 g en
2300 ml. de acua). Lax capas s¢ separan, y la fase orgénica se
lava con ag:a (2400 mL). La £fase orginica se concentra in
viacuo para proporclonar aproximadamente 271.8 ¢ (76%) del
compueste (d), &ater mecilico del #dcide (+/-)-3-i{4-hidroxi-

Zonll) -2-metcoxi-proplénico, como un aceite,

Brapa 4: Sintesis de. compuesto (f)
Sal sddica del dcido (S)~3-(4-hidroxli-fenil)-2-metoxi-

propiénico

Jna golucldén de KHPCy 0.75 M, es ajustada a pi =
7.4-7.8 con 5 M de RaOH. La enzima Chira CLEC CR es agregada
con agitacién noderada seguida per adiciédn del compuesto (d)
(0.9 q, 47.¢ rmol) en tolueno {1C0 mo). La hidrélisls
snzindtica se lleva & caho 4 temperatura ambicnte y 3¢ agrega
NaOH 1M como sea necesario, para mantesner un pH arxriba de
6.5. ~a hidrélisis e3 detenida cuando la cencentracién de la
cupa acuoss indica gque la conversidn es a  32-42%,
generalou:te dentro de aproximadamence 4-36 horaa,
dependiendo dec la azkividad de la erzima. (Véase condiciones
de CLAR a3ba‘o!. La enzima as filtrada de la solucidn y
erjuzgads con soluegidn amortiguadora de KHyPO; (1-2 mL!. Laa
fases ovgénlca y acuosa son separadas. La porcidén acuosa es

cjuatada a oH = 1.9=2.1 con HCl 4M nientras se mantlcne la
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torperatura a 20-25°C. La solucién acuosa se extrae con
aczetats de isopropilo. Las capas se separan. El velunmen de la
porelién de acetato de isepropilo se mide, y se calcula la
concentracion del compuesto (e¢). La fase de acetato de
isopropilo es concentrada ian vacuo a 70-90 mg/ml. =1 velunen
so ride, y las mciss del compuesto {€) son calculadas previo
a la cristallizacién. A temperatura ampisnte y con agitacién
moderada, acatato de sodlo disuelte an metanol (11% en
peso/velumen), se agrega a8 la sosiucidn de acetato de
izoprepilo del compuesto (e), de manera tal que sec logra una
relacidn molar de acetsto de scdio al compuesto (e) de 1.3.
La formacidén de cristal y brumosidad se cbserva dentro ds 5-
10 mirutos. Si o, la soluclén es sembrada con el compuesto
{f:. <Cuandc la brumosidad y la fcormacion de cristal es
evidante, la velocidad de agitacién es disminuida y la
agitacién ge continua por 12 horas a tempcratura amblento.
-05 cristales son filwrados y lavados con acetato de
lyopropile a temperatura amblente {15 nL) y 3ecados bajo
vacic a 45°C, para obtener a. ccnpuesto (f} (3.1-3.6 g), sal
sécica del dcide (5)-3-{4-nidroxi-fenil)-2-metoxi-propidnice.
5i al ensayo quiral ee indica es < 97%, ¢l material es
resuspendido/recristalizado cen 15 voiimenes de 93% de
vel/vol de solucibn de isopropanol/agua a reflulc.

Toncdiciones da CZAR: Columna: Z2orbax RX C-3, 4.6 mm x 25 em;

Fase MOvil: EyPC, al 0% 0.1R%/Acetonitrile al 30%; Fiujo: 1



1d

0

ml/min; Longikbud de onda: Z3C nm; Temp: ambiente; Tiempos de
Retonzisdn: ecopptasto (&) = 41.3-1.8 min, compuasin [d) o 2.3-
9.7 min, acetstc Ze isopropile = 3.3-10.3, toluang: eappox. 50

minataz.

Etapa Y: Bintesis del compuesto (i}

Sal s0dics del aglds (Ri=3=(é-hifroxi-fanil)-2-metoni-

propldnicao

Lu cops arganica de la hidrdliala enzimdticae {Ekapa
g}, cue contiene el commuests [(g), es concentrada a un
azeita. La cormcentracidn del Gster natillon del Adcldo (R)=3=-
[A=-Nhideoxi-Fanil} -Z2-metoxi-propidnico conzenizZa en al aoceiks,
e detsrmpina por 2a2cx 040 g/g de acellbs por CLBAR, ¥ 9e
caloule  la cantidsd totsl del sustfato. El scelbk® que
concicne  Gstar metilico del dcolde (Ri=3-{§-hidzcxi-fenii)-2-
petoxl-propidnico (L35 g, 6.65 malk, carrejido par
oneanizracldén:, es lavadc coxmbinasddolo fon éter terc=butil
mezilice {11520 mL, E.& wal), agus (5120 mL; 3.6 wol) ¥y
aartigusder KHxSD. 0.75 M {2360 mi, 1.8 wvpl) que hz =ido
aiustade de pH a 7.5 con KaDH SW. La capa crganica resulkanke
ex entonoes tomada en la rewccidin de hidefliisis agrogands
ancrziguader de KH;?O, 0,.75M (11364 aL, 6.3 vol.) gue ka sico
ajustado 4 pH 7.5 zon HaDE ¥ y quimiotripsina (25.6 ¢, 1.8%
pn Tese: . La mezsla o reaccidsn ek enbénces sgitads a 20-25°C

por 413 heras oon egizecion rapida, nientrzaa no ae parnjba




N

Mi
[ ]

59

algia ¢conkacto entre la cuchilla agiksdiors ¥ la pared del
natraz, paza minimizar Ja destruccién de la eanzina. La
sglucidén d=l producto ses filtra sogbre Hyflo Supsrcel® ¥ 1la
pase auxiliar ga Flltroc se lava con amortiguadcr KHaPCy 0.75¥
1280 mi, 9.9 vol)l, gue ha wsido sjustado de zH a 7.5 con HalH
5N, 9o s&grega &tey teres-burll makilico adicicnal (1:28C mi.,
0.9 wol) a 1la ea_ucidén del procducio para hacer la separazién
ea-ra las fases acuvosasx v crgénices mds distintas. La [ase
AQUOsE 3= yepara de la fase organica y después z= disminuye a
p = 2.0, can HC1 48 {3090 mZ, 2.1 wol). La porcidn acuosa 3e
tlltra aobre Hyfio Suzscrceld pDara renover la  materia
parlicnlzda e la enzima v la pasta avxiliar da £fllbro se
lava con amesrtiguader #¥HaPGy 0.79HM (128D mL, G.9% wol) gwe as
gido sjustado de pH a 7.5 con Had¥ EM. 3] producks s8 axtrae
de la porgldn scuoss con Scetato de isoproplle (4EE0G ml,
33.4 wol) y 21 volumen ca acetato s isgpropllo es entcncea
gsencentrado a 4,65 wol (6000 mL} wia daskbllazisn e wvacio
(A%°C/25% do Hg). Una mezcla de acetats de sedio (258.5 g,
i,1 mpeol) en metanol (2176 wl; 1.4 voll, &3 porsga a la
gipcidén del preduscte durante 15 minutes a 20-z5°C.  La
stoucidn htaeikia ey yepbracde con el compuesto ih), agitada a
Z0-25"C por 9-10 noras y filerada. El s6lide se lava con
seeteio da isoproplle {11280 mL, D.% wvcll, se folecta ¥ EeCA
en un horno a vwachis a  £5°C  dwrankta la noche, para

praoparcionar el compuests ifh: (521.69 3), &al sddics dal
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Btapa 1. Eintesis do compuesto [b)

Bater metiZics Zal Acido (R)=I=(d~hidroxi-Fenill-2-meboxi-

ooplaniee

El comoueato {a), 83l addiza del aclido ({R)-3-id-

3 hidroxi-fenil)-Z-metoxi=-pronldnica, {Ejsmple 2, Ekapa 5=
(5.60 g, 22.9 mmel), es disusaire en metansl {125 xL) ¥
Lratadc con dcidc meransulfcnico (V.44 mL, 114.& mnell. Lm
reaeclds se agita & tempazatuzs ambisnka pexr 1 hora. la
rapcidn fa concentrxa in vacue ¥y 2L zesiduo resunitante se=

-0  racupcra en Eter Zietilico. La porcion onrginica s= lave ¢gn

agua {2x) y szluxidn =sutupads de HaHCd;, se aeca (HaEOL),

Fillre y concentra in wvacwoa para dar 4.00 g (83%) de un

$ilds :lazcuzeo. El material es uv=eda sin purlflesciin

W
I

dicicnal, '§ REN (400 Anz, DGl 8 T.06 {dd, J = 2.2, 6.4

]
)

15 Hz., 28y, E£.72 (dd, J 2.2, 65,4 H=z, 2H), 5.38 (bd B, -H),
3-55 ':iidl '-:' = 5|3' -llll j‘!-;' -LH:IJ 3-?1 f|Er 3Hil 3!35 [si EHJI

2.9% m, 2H): EM ielechro-pocic), 209.2 {(ES-].

Etama 2: Sintaviy gel ocomuasrs (o)

20 Sxter mekilice del dcido (R]-3-{4-terc-butexicarbonilmetoxi-
fenii)-2-metoxl-proplénice

ol compussto (b (5.4 gy, 23.69 mol}, obtenido de

la Tzapa 1, &5 digpeltc en acetonitrile (30 mi) y tratade con

brxomoacerate de terc=butilo (.01 g, 25.6%9 mmol), XzCO0; (7.10

L% ]
(4}

g, 952.37 mmel} ¥y yoinco da ketrazutilamonie (9.9 ¢, 2.37

\\
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mmol} y e valencd s TC'C mientras se agitd rdpldamenka ger 3
horas, La reaccidn w5 Eilkracda. enjuagada con acetonizrile ¥
26 concenkra in vacuo. El realduo resullante e recuperads en
soetaro de eblls vy lsvade secuencialmente con agua, sslucifn
saturad: de NaHCOG:, acua y salmuserz. La fesa organlca se seca
[Hag5953, &8s filtrs y concentra in wacue paca dar 6.5 g, el

cual a3 usazhce sin porificacida adiciomal., M ORMN (400 Myz,
COOla) & F.12 (&, J = E.B Hg, 2H), 6.8BL [(d, & = E.2 Hz, 2R,
4.4%9 15, ZH), 3.¥9¢ (m, 1), 3.70 (s, 34), 3.34 {=, JH), 2.9:

i, 2E), 1.48 {3, BH]).

capa 3: Sintesiz Zdel compuasto (di

Bater matilico del dcido {R)-J-{4=-carbcximetoxi-fenil)-2-
mezoxXi-preplonico

FL compusske: (L) 4.3 g, 26.20 mmol), o>tenido da
iz Erapa 2, es5 disuplto en diclorometasns (130 mL) fdcide
tciflucrcacetice {25 ak) v ae agita A Laapegubuca apkients
por £ horaw. La seAaccidn e3 concentrada iz wsoue, ¥y el
residua resulitante o3 disuelto en acekato ds ebtlleo. La fase
srgfinica sa lave con =mgua {3x:. B1 producte se exXbcAag wen
goluclién saturads de HelXOy (3x). Las czpas s& separan, y la
porclén acuosa es acidificada cuidadoeamesTe <on HCL SN O a
aproximadamenks pH 1-d. Lo acuose sa exiras con acetato de
ecilc (3x:, aseguzando que 21 pH da la capa zonosa es todavia

Aproximadamente JI-¢ v agregands mAs ACL &Y pi &3 necesario.
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Lexs porcionsg orginicas combinacdeas son secadsg soire HagS0,,

[ileradas ¥ ocomeoentradas in vagee oara dar &.75 g {(9ER) de un

s5&lida blanug, wl cual es vaade sin purificacisn edicional.

A RVME (4090 MHx, oC1:) B 3.3 (bd 2, 1%), 7.1% (d, J= 8.7 Ez,
AH}, 6.03 {4, J = B.B Hz, 2A), 4.63 iy, 2H), 3.94 idd, J =
5.3, .% Hz, 1), 3.71 is, 3H], 3.34 (=, 3H), 2.% |, 2H):

EM ialact=a—rcocis}, 267.2 (E5-).

ElLaca &: 3intesis ol comaussto (&)

Eutar merilico del acifa (R)=3=(4-][2-{4-aboxi-fanil] -
ztilcarbamocil]-metexi!-fanll)-2-metoxi-prapidniczo

Makede 1: El compucsto (dy 6.4 g, 23.8% mpl},
abkaaido de la-Etapa 3, e3 dlsuaslte an didclarcmetance {153 ml)
¥y Tratazs (&1 taxafluorafosfats d= henzotriazal-1-
ilgxitrisidimetilanlan) fosfonics (BOP) {12.33 g, 35.7F mnol),
tidronibonzorrizzel (4,84 g, 35.7F nmoll, ¥y triezilamina
6,66 mi, 47.7] mmol). La reaccién +3 enfriada en un bafa
tulado ¥y se agrega 2-id-metoxifsnilietllamine (4.34 g, 26.24
rmoll. Se zemueve =l Teic halado y la mezcla se agita a

Tenpsrazurs ambienks por»  aproximadaments 18 horas. La

res g On sc diluys 2on  digloromatane ¥ se ava
sacuchcialmente con agua (2x), HOL LN (2%}, aolucidn saturads
ce Manl0y v zalmauara. La porciom orgénics es secada (NagSSy) .
Filkrada y concentrads in weewe sara dar 17 g de un aceite

sar¥znja. El produckeo grude se purifica por cromabografia en
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gel de silice eluyendo con acsetaio cde etilo/hexanc 1l:1 sara

dar 9,0 g {9i%) de =n sdlido blancc. 'H BMH (400 ¥Ez, CDCli) &

I

7.15 id, J = $.8 Bz, 2F), 1.04 {dd, J = 1.8, 6.5 EHz, ZH],
£.80 ([wm, 4Y), E£.80 (ke 5, 1H}, 4.43 {5, 2H), 4&.01 {g, J & 7.0

Hz, 2H), 3.94 (m, 1H), 3.72 {3, 3#), 3.56 [, J = &.5 Hz,

28), .M (s, 3H:, 2.59-2.9% m, 2H), 2.746 ¢, 2 = 1.0 Hz,
2B}, i.4l1 {t, J = 1.2 Rz, 3H].

M&iodo 2: E1 ccmpuestc (d) (1.9 eq.} o3 disuslte an
acklalsy de  akile bafje nlerdgano. %¢ agrega -,1"-

cerzoniiiiimidazol {1.27 eq.}, ¥ ia reaccidn es agitada a
teamseratura amkients por 1 hora. La reaccién == =nfriads en
m byrificy helado y e ayreqgan lencapante 2-[4-
motoxifeniij=tilamine (1.2: eg.). L2 reaccldn se dala elever
& temperaturs amblente zom @gltascldén dugsnbe 2a nociia. La
reacceidn e lava sacoencialmente econ 2281 1M,  sciucicn
gaturada de HaHCOx vy agwa. la porcion organiza es concenizada
in vacuo. Bl residuc rtasultante es redisvelts an bebtrahidrofursno.
La solucidén cs concentyada in vacus para remcwmer asetato de etils
y presorcionar wn sslido (93%8)., Si a3 pecsasario, =l matarial es

paritisads conn aa descxibe az el MaAtoos 1.

Etawa %: Sinteals del rcompuesto (f}

Acldo [M}=3=id4=i[2=-[4=-gtoxi-fenil)-ecilcarbamcil]-metoxil}-
Zanil} =d=netoxi=-prepidnica

ol soagmuasto (a) (L.4D g, 33.70 mmel), octanide oa
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la 2zaza 4, ez disvelks =5 tekrahidrofurano (240 mi) ¥y
anfrigdo = un bafic Relado,. Se agrega hidrozido de likle
f1.61 g, €7.39 myol) en agua (95 mL} y l& reaccldn se deja
aglrar s tsmparsturz ambienle por aproximadamente 2 horas. Se
rerueve &l tetrahidrofuzzno in vacwo, S8 agrega dbar
Jiccilico ¥y la porzifin acuwoss %8 wibtrasa. IZas capaz  se
separan, la caps Asunss %e axbraa con mas dter dietilico. ILa
LHpPA AcuO%d %G scpara y acidifica cuidadcsamente con HCL 1H.
2o pracipitade bhlanco resultante se filtra y *agcupera an
diclorometens., Le solucidn se geca (Ha804), ae Eiltra ¥
oncantea i vacue para dar 12.4 g (92%). *H REM (400 MHz,
Sl B 7,18 (dd, J = I.7, E.F Hz, 2H). 7.D4 {dd, J = 1.7,
6.5 Hz, 2H), 6.8l [m, 4H}, &.E6 {(bd m, 1K), 4.427 (s, ZH:, 4.0
im, 3Hj, 3.5% (q, J = 7.0 Ila, 2H}, 3.4C {5, 3H}, 3.10 im,
iH), 3.01 im, 1M}, 2.76 (t, = 7.0 Hz, 2H), 1-4C (&, J= 1.0
Fz, JH).

‘H MME (400 MHz, DMsO-dg) & 12.68 {s, “H), 8.04 b3 t, J & 8.7
He, 1H}, 7,11 (24, & = 1.7, .5 Hz, 2H), 7.07 {dd, J = 1.7,
€.5 Hz, 261, €.9) (m, 4H), A.38 ([a, ZH}, 3.9% (g, J = 7.0 Hz,
2y, 23.97 (g, J = 4.8 He, 1¥), 3.30 (m, 3H), 3,20 is, 3H).
2.83 ‘e, iM}!, 2.81 (m, 1H}, 2.25 (%, & = 7.0 Hz, ZH), 1.3l
i, J = 7.0 Hz, 3H). FMClL- L00% pureza. ISn de masa ce 400.6
(E%=), v 402.5 (ES5+).

ee —~ ¥7.BY¥, Lianpo da ratancidn = &.71 minutos, como ==

debexmina poz CLAR cuiral bajo las siguientes condlziones:
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Columna: 46 x 15 om Chirslpak AD-H; Eluyante: 50:59:0.1 de
alegthol isopropilico/neptanofdcide trifluoroacético: Flulo:

0.8 pl/min: UV:270 nn.

Ejemplo 4

Acido (8)-3-(4-1[2-(4-etoxi-fenll)-etilcarbancil)-netoxi]-

fenil)=-2-matoxi-proplénico

O’”Hf"m"? ’

Se¢ preparé el compuesto del titulo esencialmente
siguiendo los procedimienton como se describe en sl Ejemplo
3, a partir de sal addica del Acido {S)~3-{4-nildroxi-fonil) -
Z2-metoxi-propidnico. Se usaron las siguientes modificaciones
ComC Se muestra an el esquema de reaccién abajo: se ugé
Coiueno en _a Etapa 3 y se usd al Método 2 {Ejempla 3, Erapa
4) ex _a Etapa 4 cecn .i,.’=carbonil-diimidazol en acetaro de

etilo.
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Esguema de Reacclon

r e

Br
(&) o ny’ oy CoMe ¢ comuNt
HO Otve Etapa1 MO Oe CH,ON
w m
o~ ,[::T/\I;a fohmno *KHCI\O
+-BuCO;” 'O Elapa$ )
{c)
NH, m code
. ,ON ,O/\’u o OMe  yion
o
—— m -'HFl @
DI, El0AC (@) Btape §

Nooe aadie

ee - 38.0%, <wlampo de retencitn = 3.58 min:itos, como se
determina per CTIAR quiral balo las siquiertes condicionas:
Columna: 46 x i3 cm Chiralpak AC-H; Eluyente: 50:50:0.1 de
a.cohel iacpropilicce/heptanoa/écido teifluorcacético; Flujo:
C.€ m_/nir; UV:270 nm.

=4n de masa de 400.5 (2S-} y 402.4 {(ES+); 'H RMN (CDCIy d
7.17 {d, J=2.6 Hz, 2H), 7.04 (d. J=B.6 Hz, 2H), 6.79 (m, 4H),
G6.6L (bd m, "H), 4.42 (s, 2H), 4.01 (m, 3H}, 3.55 (g, J=6.6
Hz, 2%), 3.41 (a, 3, 3.1 (dd, J=24.2, 4.6 Hz, 1H), 2.99
idd, J=14.2, 6,9 Hz, 1H), 2.76 (t, J 6.3 Hz, 2H), 1.41 (¢,
J=£.9 Hz, 3RH).
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REIVINDICACIONES
Habiéndose descrito la invencisn como antecede, se
reclama come propiedad le contenideo en las siguientes
seivindicaclones.

Ur: compuesto que tiene La foérmula estructural T,

9 una sal, asolvato, hridrato o eatercoisémerc del
mismo, farmacéuticamente aceptable, caracterizado porgua: R’°
y R son cada uno independientemente: metilc o etilo.

2. El Conplesto de conformidacd con la
reivindicacién 1, caracterizado porqua @i compucsto tiene la

(&rmula estructural II,

2 una sal, solvato, hidrato o estersolsémero del
mismo, farmacéuticamente aceptable, en donde: R! y R® son

tade uno independierntemente: metilo o etile.

%




1%
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3. El compuesto de conformidad con la
reivindicacidn 2, caracterizade porque el compuesta cs Acldo
1£81=2-14~{ [2~ 4-metoxi-fenil)-etilcarbancil]~meroxil=-feril) -

é-melsxi-pronidnico gue tiene una férmula estructural I171,

O una gal, solvato o  hidrato del mismo,
farmacéuticame:te aceprable.

4. El compueste  de conformidad con la
reivindicacién 1, caracterizade porgue el compuesto es Acido
3-(4~1{2-(4-etoxi-fenil)-etilcarbamoil] -metoxi}-£enil)-2-

metoxi-propidnico qua ticne una fiérmula estructural IV,

Eaae sl

v

HO

S upa sal, solvato ¢ hidratec del misms,
farnacéuticamente aceptable

5. El comucsto de conformidad con la
reivirdicacibén 4, caracterizade porque el compuesto es Aclido

tS)-3-i4-![2-(ﬁ-atoxi-Fanl;)-ctilcarbamoll:-me:oxi]-fenili-z-
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mutexi-propidnico gque tiene una férmula estructural V,

e °’TH\/OOE

v

HO

¢ uwna sa., aolvate o  hidraro del mismo,
farnacéuticamente acaprabls.

6. Una composiclén farmacéutica caracrerizada
porque comprende un portador farmacéuticamente aceptable y un
zopiesto canformidad con las reivindicaciones 1-5, o una
sal, solvato ¢  hidrato del mismo, farmacéuticanente
aceptable.

7. Una composicién [farmecéu:tica, caracterizada
poxgie comprencle:

{13 an compuesto da conformidad ceon ias
reivindicaciores 1-5, o una sal, sclvato, hidrato o
esterecisémaro del mismo, farmacduticamente aceptabla,

(2) un  segundo agente terapéutlco, Que  se
selecciona del grupo gue conaiste de: sensibilizadores de
insulins, sulflonilurcas, biguanidas, meglitinidas,
tiazolidindionas, inhibidores de a-g.ucosidasa, secretagoqos
de la insulina, iasulina, agentes antihiperlipidénicos,
agertes que ea.evar e’ HOL del plasma, inhibidores de la

recucLasa 3MG=-CoA, aslatinas, inhitidoran de acril



o

i
"

72

Coh:aclltransterasa de colestercl, compuestos antiobesidad,
agerras antil.ipcrcolestarciémicos, Zibratos, vitaninas vy
aspirinas; y

(2 opclionalmente un portador farmacéuticamente
acegtable.

3. Jn método para modular un recepior activado del
proliferador de peroxisoma (PPAR), caracterizado porgue
comprerde la etapa de poner el contacts el receptor con un
compucsto de conformidad con las reivindicaclones 1-%, o una
sal, yo-vate ¢  hidrate del miswma, farmacéuéicamente
atéptable,

3. El método de conformidad con la reivindicacisn
8, caracterizado porgue el PPAR es un receptor alzZa (o).

10. K1 método de confocmidad con 1la reivindicaclén
8, «aracterizado porque el PPAR es un receptcer gamma (y).

11. El método de conformidad con la reivindicacién
B, caracterizado porque el ?PAR es un receptor alfa/qQamma
fofy).

12. Un mxétodo para tratar una enfermedad o
condicidén mediada gcor 2PARy er un mumifero, caracterizado
porque comprende la etapas da  administrar na cantidad
efaectiva de wn compieato de conformidad con  las-
reivandicaciones 1-5.

13. Un método para tratar una enfermedad o

condicién mmdizda por PPARo en un mamiferos, caractecizado
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porgue comprende la etapa da administrar una cantidad
efectliva de un compuesto de conformldad con las
raivindicaciones 1-5.

4. Ur métode para rTratar una enfermedad o
condicidn mediada per PERRa/y en un mamifero, caracterizado
oorque  comprende la etapa de adminismrar wuna cantidad
afcetiva  de un compuesto de conformidad con las
raivi-dicacionas 1-5.

15. Un métode para <Tratar uza onfermedad o
condicién mediada por un agonista parciail YPARY en un
aarifero, caracLerizade porgue corprende Ls tapa de¢
adminlstrar una cantidad afectiva de un tompuesto de
confornidad con las reivindicaciones 1-5.

16. UYn nétodc para disminuir la glucosa en la
sangra e un mamifero, caracterizado perque comprende la
etapa de admingtrar una cantidad efectiva de un compilaste de
conformidad con las reivindicaciones 1-5.

17. Un nétodo para tratar una enfermedad o
cendicidén en un mamifero, caracterizado porqua sa salecclona
de’ grupo cue consiste de hiperglicamia, dis_ipidemia,

dicberes Tipo I, diavetas Tipo I, hipertrigliceridsnia,

sindrome X, rasislencia a la insulira, insuficiancia
cardiaca, dislipidermia diabética, Liperlipidenia,
hipercoiesterolenia, hipertensién, obasidad, buliria

anoréxicd, anorcxia nerviosa, enfermedad cardiovascular Y
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orras sniermedades, an dende la resistancia & la insulina es
un components, qua compremxia la atapa de administrar una
cantidad cfeciiva de un compuesto de conformidad con las
reivindicacionas i-5,

18. Un nétcdc pars tratar ls diabetes mellitus en
un mamifero, caracterizado porgqus comprende ia etapa de
acémiristrar a un mamifercs una cantidad terapéuticusmente
efeciiva  de un  compuesto de conformidad con las
relvindicaciones (-5,

iq, Un método ©para  cratar la enfermedad
cardiovascular en un nanifero, caracterizade porguc comprende
-3 vapa de administrar a un npamifero, una cantidad
terapéuticamnente efoctiva de un compucste de conformidad con
las reivindicaciones -8, o una sal, so.vatc o hidra-o del
m.smo, farmacéuticamente acepranle,

2C. Un mézodo wpara tratar el sindrome X 81 un
namifero, caracterizado porque comprende 1la atapa de
adninistrar &l manmifers, <una cantidad tarapduticamente
efectiva da un compuesto de tonflormidad con las
teivindicacicnes 1-3, o una sal, solvato o hidrato da- mlamo,
farmacéuticamante accptable.

2l. Un nmétedo para tratar una enfermadad o
condicién en un mamifere, caracterizado parg=e se sclecciona
del grupc que conaiaste de hiperglicemia, dislipidemia,

diabutea Tipo II, diabetes Tipo 1, hipertrigliceridenia,
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sindreme X, resistencia a l1la insullina, linsuficiercia
cardiaca, dislipidemia diabética, hiperlipidemis,
hipercolcatarolemia, hipertansiérn, obasidad, bulimia
anoréxica, anorexia nerviosa, enfermedad cardiovascular y
ctras anfermedades, en donde la resistencia a la inaulina es
n componente, cque compranda la etapa de administrar una
cantidad cfectiva de un compussto de conformidad con las
reivindicaciones 1-5; y una cantidad efectlva del segundo
agenta Lerapéutice selecciconado del grupo que consista de:
se¢ngibllizadoras de Ingulina, sulfonilureas, biguanidas,
neg.itinidas, tiazolidindionas, inhlbldores de c-glucosidasa,
S8CLatagogos de la insulina, insulina, agentes
zntiniperlipidémicos, agentes gie elevan a HDL del piaanma,
izhizidores de 1la reductasa HMG-CoR, castatinas, inhibidores
de acril CoA:aciltransferasa de colasterol, compuestos
untiobesidad, agentas antihipercolesterolémicos, fibratos,
vitamizas y aspirina.

22. Uso de un conpueato de conformidad con las
re_vindicaciones 1-5, o wna sal, soivato o nldrato de- misTo,
famacéutizunente acoptable, para la ranufactura de un medicamento
nare ml Lrazamicnto de una conddicién medulada per un FrAR.

23. Use de un coempuesto de conformidad con las
reivindinaciones 1-5, ¢ una sal, solvato o hidrato dael mismo,
tarmacéulicamenze aceptable, para la manufactura de un

medicimento para al tratamiento ds diabetcs.
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RESUMEN DE LA INVENCION \

La presente Iinvencién =e refiera a nuevos

cumpuestos, 2Zu compoaicidén y uso de un compuearo gue tiense

35 una férmula estructural I,

H
° f
OR! O/\fr \/\Q\m
0
2
M
10 o una sal, solvato, hidrato o

esterecisbmarcss del

migna, farmacéuticamenze aceptables, los cuales son Gtiles en
el rratamlentd o prevancidn de rtrastorngs mediades por un

recaptror activado por el proliferador de peroxisoma {P2AR),

tal uomo sindrome X, dliabetes tipo II, hiperglicenmia,

12 hiperlipidemia, obesidad, coagulopacia, hipertensita,

aArt.eriosclerosis y obtros trastorncs relaciosades con el

sindrone X y cnfermedades cardiovasculares,

2%
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