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ANEXOS (
Comprobante de pago de !a tasa de presentacion de la solicitud.

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

Poderes, si fuere el caso. Adjunto copia simple ver expediente No. 07-021.338
Documento de cesion de! inventor al solicitante o a su causante.

Declaraciones.

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

Traduccidon de la solicitud interpacional al castellano. (Resumen, descripcion, reivindicaciones,
dibujos).

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

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

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

De ser el caso, certificado de depoésito del material bioldgico.

Arte final 12 x 12.

De ser el caso, informacién sobre otras solicitudes de patente o titulos obtenidos en el extranjero
por el mismo titular 0 su causante, relacionadas parcial o totalmente con la invencion de esta

solicitud.

De ser el caso, modificaciones efectuadas a la solicitud internacional.
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El documento de Poder adjunto de Transtech Pharma Inc. 3 Carics
Olarte y/o J. Ian Raisbeck y/o Ana Maria Frieri y/o0 Juan Guillermo Moyre
y/o Natalia Castro fleva una certificacion notarial con e/ siguiente selio

en inglés:

(Firmado) Vanessa McDade
Sello: “Notario Publico de Carolina del Norte - Condado de Guilford.

Vanessa McDade. Mi comisidn vence e} 7/25/2007".

Apostilla adjunta:

e e —— e ———,

f o Esfgdo de Carclina de Norte
Departamento dej Secretario de Estado

APOSTILLA:
{Convention de La Haye du 5 octobre 1961)
1. Pais: Estados Unidos de América

El presente documento publico

2. Ha sido firmado por: Vanessa McDade

3. Actuando en calidad de: Notario Publico. Comisidn vence el 7/25/2007

4. Lleva el sello/estampilla de: Condado de Guilford, Carolina del Norte
Certificado :

5. En: Raleigh, Carolina de Norte

6. EI: 31de Enero de 2007

7. Por: ‘ | El Subsecretario de Estado. Estado d;e
Carolina del Norte

8. Bajo el No.: 1906 ?

El Estado de Carolina de Norte. Departamerto

19. Sello / estampilia:

de Estado J
Haley Haynes, Subsecretario de Estado A
10. Firma: . -
Eisine Marshall. Secretario de Estada W P),,,f
T - _"‘”‘"N*—"'"—"""‘?EE‘;&’ y d‘nl

JORCE B SIERRA R YL
secia ATS . 1993 Mirjntia,
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Certificacion -

Certifico que |[a presente es yna traduccion verdadera y . completa dof

documento adjunto: "Transtech p. - Apost.”

Fecha: 15 de Febrero de 2007,

Traductor: Jorge Enrigue Sierra Reyes.

Licencia No. 376 de 1993, del Ministerio de Justicia.

Direccion: Carrera 15 No. 99-13 Oficing 411, Bogotd, Colompia.

Teléfono: (57-1) 2182308, (57-1 ) 6232925,

E-mail: tresesery @yahao.com. No. 9509
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STATE OF (e
I' \JORTH o Dep?:rtrne?L ?f '1"’ e
%ROLINA Secretary o ate

APOSTILLE
(Convention de La Haye 5 octobre 1861)

1. COUNTRY: UNITED STATES OF AMERICA

2. This Public Documeant
has been signed by VANESSA MCDADE

3. actirig in the Capacity of _NOTARY PUBLIC
COMDMIISSION EXPIRES 7125/2007
4. bears the sea]/stamp of _COUNTY OF GUILFORD, NORTH CAROLINA

CERTIFIED
S. atRaleigh, North Carolina

G. the _31STDAY OF JANUARY, 2007

7. by Secretary of State or Deputy Secretary of State, State of North Carolina
8. No, 1906

Y. Seal/Stamp : 10.  Signature

Gl £ Ffpattnts

Secretary of State
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OLARTE RAISBECK & FRIERI LTDA.

Power of Attorney

The undersigned,

Poder

El suscrito,

TRANSTECH PHARMA, INC.

domiciled in

4170 Mendenhal]l Oaks Parkw
North Carolina 27265, Un

by means of these preserus hereby grants to Carlos
R. Olarte and/or J. Ian Raisbeck and/or
Ana Maria Frieri and/or Juan Guillermo

Moure and/or Natalia Castro full and
sufficient Power of Aftorney 1o file, prosecute,
obtain, defend and enforce any and all of the
company’s Patents for Inventions, Utility Models,
Layout-Designs (topographies) of Integrated
Circuits,  Industrial Designs, Trademarks,
Advertising Slogans, Trade Names, Commercial
Emblems, Geographical Indications, Protection of
Trade Secrets, Obtainer’s Certificates,
Copyrights, Registration of Domain Names,
Health Registrations, or any other intellectual
property right in the Republic of Colombia, to
which end # empowers them to take all’ steps
fecessary before any  administrative or judicial
authority of any cluss for the objects stated, to file
petitions, recourses, replies and oppositions, pay
taxes and annuitjes, request testimonies, recejve
documents and securilies, abandon applications,
collect refunds, desist, settle, conciliate or negotiate.
Sufficient power js hereby granted to receive
notilications on bebalf of the Company, to confer
howers on those who are (o represent the company
Jjudicialty and extrajudicially, to answer in court in
the matter of all claims and demands that may be
presented in connection with the objects stated,
giving them likewise power 1o substitute these
prescats and revoke such substirutions,

¥

domiiciliado en

ays, Suite 110, High Point,
ited States of América.

por medio del presente otorgz a Carlus RR.
Olarte yfo J. Ian Raisbeck y/o Amn
Maria  Frieri Y/o Juan Guillermn
Moure y/o Natalia Castro puder especial,
amplio y suficiente para presentar, tramiar,
obtener, defender y hacer respetar  todas v
cualquicra de las Pateates de Inveucion, Modelos
de Utilidad, Esquemas de Trazados do
Circuitos Integrados, Disefigs Industrinfes,
Marcas, Lemas Comerciales, Nombres
Comercialgs, Ensefias Comerciales,
Denvminacicnes de Origen, Pruteccién dn
Secretos Empresariales, Certificados  di
Obtentor, Derechos de Autor, Registro dn
Nombres de Dominio, Registros Sanitarioy, o
cualquier otro bien de propiedad intelectunl de
la compaiifa en la Repablica de Colombia, a Cirvo
efecto Jos faculta para dar todos los pasos
necesarios ante cualquier autoridad adroinistrativs:
0 judicial de cualquier Jerarquia para cumplir cor
lo encomendado, elevar solicitudes, recursys,
respucstas y oposicicnes, pagar impuestos y
anualidades, solicitar testimonios, recibiy
documentos y valores, dcsistir, transigir,
percibir.  Se concede poder bastagte para recibiy
notificaciones.a nombre de Ia compaiiir, otorya
poderes g guiencs vayan a represemar a |z
compaiiia judicial y extrajudicialmente, respomde
en juicio a todas las reclamaciones o demandas
que por motivo de o encomendado se presentaren,
ddndoles asimismo  facujtad para sustituir ¢l
presente y revocar dichas sustituciones.

}
: b
Signature/Firma: William V., Buccella 4 /m%

Date/Fecha: January 9, 2007

City,Country/Ciudad.Pajs: High Point, North Carolina, USA

World Trade Center - Torre A, Calle 100 N

Tal L 87 ANY.TTINN Caw 2 €79 AN1_7700

0. 8A - 37, Piso 10, Bogotd D.C., Colomhiu
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OLARTERAISBECK

OLARTE RaIs3eck & FRIER) LTDA.

MODEL OF NOTARIAL CERTIFICATION

Notarial Certification

On this date,
January 9, 2007

The undersigned Notary Public certifies:

. That

Certificacion Notarial

En esta fecha,

el Notario Publico suscrito certifica:

I. Que

William V. Buccella

of legal age and domiciled in

4170 Mendenhall Oaks Pkw

signed the foregoing document,

2. That the grantor has exceuted the foregoing
document as

of TRANSTECH PHARMA INC..
3. That TRANSTECH PHARMA, INC,,

having its principal place of business located in
[igh Point, North Carolina

is duly incorporated, is current]y in existence, and
thal the purposes for which the Power of Attorney is

granted are within  the scope of its corporate
puiposes,

4. That the grantor has the authority to execute the
Power of Attomey and that his/her representation s
legal,

3.. The foundation for iy certificatiuns contained in
points 2, 3 and 4 was the exhibition of the following
authentic document(s);

Minutes of the Meeting of the Board of
Directors held December |, 1998, Amended
Bylaws, executed August 27, 1999 and the
Minutes of the Meeting of the Board of
Directors held January 23, 2003 where
William V. Buyccella was elected Senior
Vice President of Legal Affairs ang
Secretary, executed January 23, 2003

mayor de cdad y domiciliadg

¥, High Point, NC 27265

suscribio el documento que antecede,

2. Que el otorgante ha suscrito el referido
documenio en sy cardcter de
de

4. Que
con sede principal ubicada en

estd legalmente constituida, que tiene exisicncia
legal vigente y que los propdsitos para los cuales
Se otorga el poder se encuentra dentro de los que
comprenden su objeto social,

4. Que el otorgante tiene |a representacién peia
suscribir el poder, y que ésta es legitima,

3. El fundamento de mis  certificacionss
contenidas en los puntos 2, 3 ¥ 4 fue la eghibicion
de los (del) siguiente(s) documrento(s) autdntico(s):

NOTARY PUBLIC (Signature): MMW

My Commission Expires: July 25" 2007
e R o SN TR TR 3
g icae
RAR %ty Ermiic, North Carofing g
b2 © sety of Guilford 3

iz / vaiassa MoDade g
T My Conenussion € Efres 25007 §
YR FBL I S e R T R s

"3

Page 4 of 4
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(19) World Intellectual Property Organization 4
Inlernational Bureau

(43) International Publication Date
10 May 2007 (10.05.2007)

) LR TR T L

(10) international Publication Number

WO 2007/051811 A2

(81) Intermational Patent Classiffcation: Not classified

(21) International Application Number:
PCT/EP2006/168017

(22) International Filing Daie:

1 Nuvember 2006 (01.11.2006)
(25) Filing Language: Englisl
(26) Publication Lunguage: English

(30) Priority Data:

05110226.7 1 November 2005 (01.1 1.2005) [P
(71) Applicant (for ali designarted States except {US): NOVQ
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S (57) Abstract: The use of substituted amides for modulating the setivity of 1 I-hydroxystcm'id dchydrogenase type 1 (11HSD1)

&> and the use of these compounds as phanmaccuticut compositions,

are described. Also a novel class of substituted umnides, their use

in therapy, pharmaceutical compusitions comprising the compounds, ax well as their use in the manutacture of medicaments are
described. The present compounds are modulstors and more specifically inhibitors of the activity of 1IHSD1 and may be useful in
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w* glutocorticoid is desirabig,

the treaunent, prevention and/or prophylaxis of a range of medical disorders where a decreaserd intrucellular concentration of active
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PHARMACEUTICAL USE OF SUBSTITUTED AMIDES \\

FIELD OF INVENTION

[0001] The present invention retates to use of substituted amides and pharmaceutical com-
positions comprising the same for treating disorders where it is desirable to modulate the
activity of 113-hydroxysteroid dehydrogenase type 1 (11BHSD1). The present invention also
relates to novel substituted amides, to their use in therapy, to pharmaceutical compositions
comprising the same, to the use of said compounds in the manufacture of medicaments, and
to therapeutic methods comprising the administration of the compounds. The present com-
pounds moduiate the activily of 11B-hydroxysteroid dehydrogenase type 1 (1 1BHSD1) and
are accordingly useful in the trealment of diseases in which such a modulation is bensficial,
such as the metabolic syndrome.

BACKGROUND OF THE INVENTION

[0002) The metabolic syndrome is a major global health problem. In the US, the prevalence
in the adult population is currently estimated to be approximately 25%, and it continue:s to
increase both in the US and worldwide. The metabolic syndrome is characterised by a
combination of insulin resistance, dyslipidemia, abesity and hypertension leading to ir-
creased morbidity and mortality of cardiovascular diseases. People with the metabolic syn-
drome are al increased risk of developing frank type 2 diabetes, the prevalence of which is
equally escalating.

(0003] In type 2 diabetes, obesity and dyslipidemia are also highly prevalent and around
70% of people with type 2 diabetes additionally have hypertension once again leading to in-
creased montality of cardiovascular diseases.

{0004] In the clinical selting, it has long been known that glucocorticoids are able 1o irduce
all of the cardinal features of the metabolic syndrome and type 2 diabetes.

[0005] 11B-hydroxysteroid dehydrogenase type 1 (1 1BHSD1) catalyses the local generation
of active glucocorticoid in several tissues and organs including predominantly the liver and
adipose lissue, but also e.g. skeletal muscle, bone, pancreas, endothelium, ocuiar tissue
and certain parts of the central nervous system. Thus, 11BHSD1 serves as a local regulator
of glucocorticoid actions in the tissues and organs where it is expressed (Tannin et al., J.
Biol. Chem., 266, 16653 (1 991); Bujalska et al., Endocrinofogy, 140, 3188 (1 999);
Whorwood et al., J Clin Endocrinol Metab., 86, 2296 (2001); Cooper et al., Bone, 27, 37
(2000); Davani et al., J. Biol. Chem., 275, 34841 (2000); Brem et al., Hypertension, 31, 459
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(1998); Rauz et al., Invest. Ophthalmol. Vis. Sci., 42, 2037 (2001); Moisan et al., Endocrin;x
ogy, 127, 1450 (1990)).
[0006] The role of 11BHSD1 in the metabolic syndrome and type 2 diabetes is supported by
several lines of evidence. In humans, treatment with the non-specific 11HSD1 inhibitor car-
benoxolone improves insulin sensitivity in lean heaithy volunteers and people with type 2
diabetes. Likewise, 11BHSD1 knock-out mice are resistant to insulin resistance induced by
obesity and stress. Additionally, the knock-out mice present with an anti-atherogenic lipid
profile of decreased VLDL triglycerides and increased HDL-cholesterol, Conversely, mice
that overexpress 11BHSD1 in adipocytes develop insulin resistance, hyperlipidemia and vis-
ceral obesity, a phenotype thal resembles the human metabolic syndrome (Andrews ¢zt 2i.,
J. Clin. Endocrinol. Metab., 88, 285 (2003); Walker et al., J. Clin. Endocrino. Metab., 80,
3155 (1995); Morton et al., J. Biol. Chem., 276, 41293 (2001); Kotelevtsev et al., Proc. Natl.
Acad. Sci. USA, 94, 14924 (1997); Masuzaki et al., Science, 294, 2166 (2001)).
[0007] The more mechanistic aspects of 11BHSD1 modulation and thereby modulation of
intracellular levels of active glucocorticoid have been investigated in several rodent models
and different cellular systems. 1 1BHSD1 promotes the features of the metabolic syndrome
by increasing hepatic expression of the rate-limiting enzymes in gluconeogenesis, nainely
phosphoenolpyuvate carboxykinase and glucose-6-phosphatase, promoting the differentia-
tion of preadipocytes into adipocytes thus facilitating obesity, directly and indirectly stimulat-
ing hepalic VLDL secretion, decreasing hepatic LDL uptake and increasing vessel contractil-
ity (Kotelevisev et al., Proc. Natl. Acad. Sei USA, 94, 14924(1997); Morton et al., J. Giol,
Chem. 276, 41293 {2001); Bujalska et al., Endocrinology, 140, 3188 (1899); Souness et al.,
Steroids, 87, 195 (2002), Brindley & Salter, Prog. Lipid Res., 30, 349 (1991 ).
[0008] WO 01/90090, WO 01/90091, WO 01/90092, WO 01/20093 and WO 01/90094 dis-
closes various thiazol-sulfonamides as inhibitors of the human 1 1B-hydroxysteroid dehydro-
genase type 1 enzyme, and further states that said compounds may be useful in treating
diabetes, obesity, glaucoma, osteoporosis, cognitive disorders, immune disorders and de-
pression.
(0009] We have now found substituted amides that modulate the activity of 11BHSD1 lead-
ing to altered intraceliular concentrations of active glucocorticoid. More specifically, the pre-
sent compounds inhibit the activity of 1 1BHSD1 leading to decreased intracellular concentra-
tions of active glucocorticoid. Thus, the present compounds can be used to treat disorders
where a decreased level of active intracellular glucocorticoid is desirable, such as e.q. the
metabolic syndrorne, type 2 diabeles, impaired glucose tolerance (IGT), impaired fasling



10

15

20

25

30

35

WO 2007/051811 PCT/EP2006/068017

| Y
glucose (IFG), dyslipidemia, obesity, hypertension, diabetic late complications, cardiovassy-
lar diseases, arteriosclerosis, atherosclerosis, myopathy, muscle wasting, osteoporosis, neu-
rodegeneralive and psychiatric disorders, and adverse effects of treatment or therapy with
glucocorticoid receptor agonists.
{0010} One object of the present invention is to provide compounds, pharmaceutical corn-
positions and use of compounds that modulate the activity of 11BHSD1.

DEFINITIONS

{0011] In the following structural formulas and throughout the present specification, the fol-
lowing lerms have the indicated meaning. The examples provided in the definitions present
in this application are non-inclusive uniess otherwise stated. They include but are not limited
to the recited examples.

{0012] The term “halo” includes fluorine, chlorine, bromine, and iodine.

[0013] The term “trihalomethy!” includes trifluoromethyl, trichloromethyl, tribromomethyi, and
triodomethyl.

[0014] The term “trihatomethoxy” includes trifluorometoxy, trichlorometoxy, tribromometoxy,
and triodometoxy.

10015] The term "aikyl" includes C,-Cq straight chain saturated and methylene aliphatic hy-
drocarbon groups and C,-Csbranched saturated hydrocarbon groups having the specified
number of carbon atoms. For example, this definition includes methyl (Me), ethyt (Et), propyl
(Pr), buty! (Bu), pentyl, hexyl, isopropyl (i-Pr), isobutyl (i-Bu), tert-butyi (+Bu), sec-butyl (s-
Bu), isopenty!, and neopentyl.

{0016] The term “alkeny!” includes C.-Ce straight chain unsaturated aliphatic hydrocarbon
groups and branched C,-C; unsaturated aliphatic hydrocarbon groups having the specified
number of carbon atoms. For example, this definition includes ethenyl, propenyl, buteny!,
pentenyl, hexenyl, methyipropenyl, and methylbutenyt.

[0017] The term "alkyny!” includes C5-Cs straight chain unsaturated aliphatic hydrocarbon
groups and C,-Csbranched unsaturated aliphatic hydrocarbon groups having the specified
number of carbon atoms. For example, this definition includes ethynyl, propynyl, butynyl,
pentynyl, hexyny!, and methylbutynyl.

[0018] The term “saturated or partially saturated monocyclic, bicyclic, or tricyclic ring sys-
tem" represents but is not limited to aziridinyl, azepanyl, azocanyl, pyrrolinyl, pyrrolidingl, 2-
imidazolinyl, imidazolidiny!, 2-pyrazolinyl, morpholinyl, piperidinyi, thiomorpholinyl, piperaz-
inyl, phthalimide, 1,2,3.4-tetrahydro-quinoliny], 1.2,3,4-tetrahydro-isoquinoliny!, 1,2,3,4-
tetrahydro-quinoxalinyl, indolinyl, 1, 6-aza-bicyclo{3.2.1]octane, 2-aza-bicyclo[4.1.1Joctane,
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2-aza-bicyclo[3.2.1Joctanyl, 7-aza-bicyclo[4.1.1]octanyl, 9-aza-bicyclo[3.3.2)decanyi, 4-aza-
tricyclo[4.3.1 A *¥undecanyl, 9-aza-tricyclo(3.3.2.0°"]decanyi.

[0019] The term “salurated or parlially saturated ring” represents cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cyclobutenyl, cyclopentenyl, cyclohexenyl, cyclcheptenyl, cyclooc-
tenyl, cyclononenyl, cyclodecenyl, tetrahydrofuranyl, and tetrahydropyranyl.

[0020) The term "saturated or partially saturated aromatic ring” represents cyclopentyl,
cyclohexyl, cyclobutenyl, cyctopentenyi, cyclohexenyl, cycloheptenyl, cyclooctenyl, cyc-
fononeny!, cyclodecenyl, tetrahydrofuranyl, tetrahydropyranyl, phenyl, pyridy!, and pyrimid-
inyl. .

[0021] The term "cycloalky!” represents a saturated, mono-, bi-, tri- or spirocarbocyclic aroup
having the specified number of carbon atoms (e.g., cyciopropyl, cyclobutyl, cyclopenty!,
cyclohexyl, cyclohepty!, cyclooctyl, cyclononyl, cyclodecyil, bicyclo[3.2.1]octy!,
spirof4.5)decyl, norpinyl, norbonyl, norcaryl, and adamantyl).

[0022] The term "cycloalkylalkyl” represents a cycloalkyl group as defined above attached
through an alkyl group having the indicated number of carbon atoms or substituted alkyl
group as defined above (e.g., cyclopropylmethyl, cyclobutylethyi, and adamantyimethyl).
[0023] The term “cycloalkenyl" represents a partially saturated, moeno-, bi-, tri- or spirocar-
bocyclic group having the specified number of carbon atoms (e.g., cyclobutenyl, cyclopen-
tenyl, cyclohexenyl, cycloheptenyl, cyclooctenyl, cyclononenyl, and cyclodeceny!).

[0024] The term “cycloalkylcarbonyl” represents a cycloalkyl group as defined above having
the indicated number of carbon atoms attached through a carbonyl group (e.g., cyclogpropyl-
carbonyl and cyclohexylcarbonyt).

[0025] The term “cycloatkylalkylcarbonyl” represents a cycloalkyl group as defined above
attached through an alkyt group having the indicated number of carbon atoms or substituled
aikyl group as defined above (e g., cyclohexylmethylcarbonyl and cycloheptylethylcartbonyl).
[0026] The term “hetcycloaikyl” represents a saturated mono-, bi-, tri-, or spirocarbocyclic
group having the specified number of atoms with 1-4 of the specificied number being het-
eroatoms or groups selected from nitrogen, oxygen, sulphur, SO, and SO; (e.g., tetrahydro-
furanyl, tetrahydropyranyl, tertahydrothiopyrany!, piperidine, and pyridzine).

[0027] The term “helcycloalkylalkyl” represents a hetcycloalkyl group as defined above al-
tached through an alkyl group having the indicated number of carbon aloms {e.g., tetrzhy-
droturanyimethyl, tetrahydropyranylethyl, and tertahydrothiopyranylmethyl).

[0028] The term “hetcycloatkylcarbonyl” represents a hetcycloalky! group as defined ahove
having the indicated number of carbon atoms attached through a carbonyl group {e.g., 1-
piperidin-4-yl-carbonyl and 1-(1 ,2,3,4-tetrahydro-isoquinolin-G-yl)carbonyl).
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{0029] The term "alkyloxy" represents an alky! group having the indicated number of caibon
atoms attached through an oxygen bridge (e.g., methoxy, ethoxy, propyloxy, allyloxy. and
cyclohexyloxy).

[0030] The term “alkyloxyalkyl” represents an alkyloxy group as defined above attaciied
through an alkyl group having the indicated number of carbon atoms (e.g., methylaxy-
methyl).

[0031] The term “aryl" includes a carbocyclic aromatic ring that is monocyclic, bicyclic, or
polycyclic, such as phenyl, biphenyl, naphthyi, anthracenyl, phenanthreny!, fluorenyl, inde-
nyl, pentalenyl, azulenyl, and biphenyleny!. Aryl also includes the partially hydrogenated
derivatives of the carbocyclic aromatic enumerated above. Examples of partially hydrogen-
ated derivalives include 1,2,3,4-tetrahydronaphthy! and 1,4-dihydronaphthyl.

[0032] The term “aryl1” includes phenyl, biphenyl, naphthyl, anthraceny!, phenanthreny!,
and fluorenyl.

[0033] The term “aryl2” includes phenyl, biphenyl, and naphthyl.

[0034] The term* hetaryl' includes pyrrolyl (2-pyrroly!), pyrazolyl (3- -pyrazolyl), imidazolyl (1-
imidazolyl, 2-imidazolyl, 4-imidazolyl, 5- -imidazolyl), triazoly! (1,2,3-triazol-1-yl, 1,2,3-triazol-2-
yt 1,2,3-triazol-4-yl, 1,2,4-triazol-3-yl), oxazolyl (2-oxazolyl, 4-oxazolyl, 5-oxazolyl), isaxazoly!
(3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl), thiazolyl (2-thiazolyl, 4-thiazoly!, 5-thiazolyl), thio-
pheny! (2-thiophenyl, 3-thiophenyl, 4-thiophenyl, 5-thiophenyl), furany! (2-furanyi, 3-furanyl,
4-furany!, 5-furanyl), pyridyl (2-pyridy!, 3-pyridyl, 4-pyridyl, 5-pyridyl), S-tetrazolyl, pyriridinyl
(2-pyrimidiny!, 4-pyrimidinyl, 5-pyrimidinyl, 8-pyrimidinyl}, pyrazinyl, pyridaziny! (3-
pyridazinyl, 4-pyridazinyl, 5-pyridazinyl), quinolyl (2-quinolyl, 3-quinolyl, 4-guinolyl, 5-
quinalyl, 6-quinoly!, 7-quinolyl, 8-quinolyl), isoquinolyl {1-isoquinolyl, 3-isoquinolyl, 4-
isoquinolyl, S-isoquinolyl, B-isoquinolyi, 7-isoquinolyi, 8-isoquinolyl), benzo[blfuranyl (2-
benzo[bjfuranyl, 3-benzofbjfurany!, 4-benzo[b}furanyl, 5-benzolb]furanyl, 6-benzofb]furanyl,
7-benzo[bjfuranyl), 2,3-dihydro-benzo[blfurany! (2-(2,3-dihydro-benzo[bliuranyl), 3-(2,3-
dihydro-benzo[blfuranyl), 4-(2,3-dihydro-benzo[blfurany!), 5-(2,3-dihydro-benzo-|b}furanyl},
6-(2,3-dihydro-benzo-[bjfuranyi), 7-(2,3-dihydro-benzo{b]furanyl)), 1,4-benzodioxin (2-(1,4-
benzodioxin), 3-(1 4-benzodioxin), 5-(1,4-benzodioxin), 6-(1,4-benzodioxin)),
benzo[bjthiophenyl {2-benzo[bjthiophenyl, 3-benzolb]thiophenyl, 4-benzo[bjthiophenyl, 5-
benzo[b]thiophenyl, 6-benzo(b]thiophenyl, 7-benzojb]thiophenyl), 2,3-dihydreo-benzo(b]thiop-
henyl (2-(2.3-dihydro-benzo[b]miophenyl), 3-(2,3-dihydro-benzo[b]thiophenyl), 4-(2,3-
dihydrobenzofb]jthiophenyl), 5-(2,3-dihydro-benzoblthiophenyl), 6-(2.3-dihydro-banzohjthio-
phenyl), 7-(2,3-dihydro-benzo(b]thiophenyl)), 4,5,6,7-tetrahydro-benzo[b]thiophenyl (2-
(4.5,6,7-tetrahydro—benzo[b]thiophenyl), 3-(4,5,6,7-tetrahydro-benzo[b]thiophenyl), 4-
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(4,5.6,7-tetrahydro-benzo[bthiophenyl), 5-(4,5,6,7-tetrahydro-benzofb]thiophenyl), 6-
{4,5,6,7-tetrahydro-benzo[bjthiophenyl), 7-(4,5,6,7-telrahydro-benzo[b]thiophenyl)),
thieno|[2,3-b]thiophenyl, 4,5,6,7-tetrahydro-thieno[2,3-c]pyridy! {4-(4,5,6,7-tetrahydro-
thieno[2,3-clpyridy!), 5-4,5,6,7-tetrahydro-thieno[2,3-clpyridyl), 6-(4,5,6,7-tetrahydro-
thieno[2,3-c]pyridyl), 7-(4,5,6,7-tetrahydro-thieno[2,3-c]pyn'dyl)), indolyl (1-indoly!, 2-indolyl,
3-indolyl, 4-indolyl, 5-indolyl, 6-indolyl, 7-indolyl), isoindoly! (1-isoindolyl, 2-isoindoly!, 2-
isoindolyl, 4-isoindoly!, 5-isoindolyl, B-isoindolyl, 7-isaindolyl), 1,3-dthydro-isoindoly! (1-(1,3-
dihydro-isoindolyl), 2-(1,3-dihydro-isoindolyl), 3-(1,3-dihydro-isoindolyl), 4-(1,3-dihydr-
isoindolyl), 5-(1,3-dihydro-isoindolyi), 6-(1 3-dihydro-isoindoiyl), 7-(1 ,3-dihydro-isoindolyl)),
indazole (1-indazolyl, 3-indazoly), 4-indazolyl, 5-indazolyl, 6-indazolyl, 7-indazolyl), benzimi-
dazolyl (1-benzimidazolyl, 2-benzimidazolyl, 4-benzimidazolyl, 5-benzimidazolyl, 6-
benzimidazolyl, 7-benzimidazolyl, 8-benzimidazolyl}, benzoxazolyl (1-benz-oxazolyl, -
benzoxazolyl), benzothiazolyl (1-benzothiazolyl, 2-benzothiazolyl, 4-benzothiazolyl, 5-
benzothiazolyl, 6-benzothiazolyl, 7-benzothiazolyl), benzo-[1,2,5)oxadiazolyl, (4-
benzo[1,2,5]oxadiazole, 5-benzo[1 2,5]oxadiazole), carbazolyl (1 -carbazolyl, 2-carbazolyl, 3-
carbazolyl, 4-carbazolyl), piperidinyl (2-piperidinyl, 3-piperidinyl, 4-piperidiny!), and pyrrolid-
inyl (1-pyrrolidiny!, 2-pyrrolidinyl, 3-pyrrolidinyl). 4
(0035] The term “arylalky!” represents an aryl group as defined above attached through an
alky! group having the indicated number of carbon atoms (e.g., benzyl, phenylethyi, 3-
phenylpropyl, 1-naphtyimethy!, and 2-(1 -naphtylethyl).
(0036] The term “hetarylalky!” or “hetaralkyl” represents a hetaryl group as defined above
attached through an alkyl group having the indicated number of carbon atoms (e.g., (2-
turyl)methyl, (3-furyl)methyi, (2-thienyl)methyl, (3-thienyl)methyl, (2-pyridylymethyl, and 1-
methyl-1-(2-pyrimidylethyl).
[0037] The term "aryloxyhetaryl" represents an aryloxy group as defined above attached
through a hetaryl group (e.g., 2-phenoxy-pyridyi).
[0038] The term "aryloxy" represents an aryl group as defined above attached through an
oxygen bridge (e.g., phenoxy and naphthyloxy).
[0039] The term "hetaryloxy” represents a hetaryl group as defined above attached through
an oxygen bridge (e.g., 2-pyridyloxy).
[(0040] The term "arytalkyloxy" represents an arylalkyl group as defined above attachec
through an oxygen bridge (e.g., phenethyloxy and naphthyimethyloxy).
[0041] The term “hetarytalkyloxy" represents a hetarylalkyl group as defined above attached
through an oxygen bridge (e.g., 2-pyridylmethyloxy).
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{0042] The term “alkyloxycarbonyl” represents an alkyloxy group as defined above attached
through a carbonyl group (e.g., methylformiat and ethylformiat).

[0043] The term “aryloxycarbonyl" represents an aryloxy group as defined above attached
through a carbonyl group (e.g., phenylformiat and 2-thiazolylformiat). ‘
[0044] The term “arylalkyloxycarbonyl” represents an “arylalkyloxy” group as defined above
attached through a carbonyi group (e.g., benzytformiat and phenyletylformiat).

[0045] The term “alkylthio" represents an alky! group having the indicated number of carbon
atoms attached through a sulphur bridge (e.g., methylthio and ethylthio).

[0046] The term "arylthio” represents an aryl group as defined above attached through a
sulphur bridge (e.g., benzenthiol and naphthylthiol).

[0047] The term "hetaryithio” represents a hetary! group as defined above attached through
a sulphur bridge (e.g., pyridine-2-thiol and thiazole-2-thiol).

[0048] The term "aryithioalkyl" represents an arylthio group as defined above attached
through an alkyl group having the indicated number of carbon atoms (e.g., methylsulfanyl
benzene, and ethylsuifany! naphthalene).

[0049] The term "hetarylthioalky!” represents a hetarylthio group as defined above atiached
through an alkyl group having the indicated number of carbon atoms (e.g., 2-methylsulfanyl-
pyridine and 1-ethylsulfanyl-isoguinoline).

[0050] The term ‘hetaryloxyaryl" represents a hetaryloxy group as defined above attached
through an aryl group as defined above (e.g., 1-phenoxy-isoquinolyl and 2-phenoxypyridyl).
[0051] The term "hetaryloxyhetaryl" represents a hetaryloxy group as defined above at-
tached through a hetaryl group as defined above (e.q., 1-(2-pyridyloxy-isoquinoline) and 2-
(fmidazol-2-y|oxy-pyridine)).

[0052] The term "aryloxyalkyl" represents an aryloxy group as defined above allached
through an alky! group having the indicated number of carbon atoms (e.g., phenoxymeihyl
and/naphthyloxyethyl). .

[0053] The term "aryloxyaryl" fepresents an aryloxy group as defined above attached
through an aryl group as defined above {e.g., 1-phenoxy-naphthalene and phenyloxy-
phenyl).

[0054] The term "arylalkyloxyalkyl" represents an arylalkyloxy group as defined above at-
tached through an alkyl group having the indicated number of carbon atoms {e.g., ethaxy-
methy!-benzene and 2-methoxymethyl-naphthalene).

[0055] The term "helaryloxyalkyl" represents a hetaryloxy group as defined above aitached
through an alky! group having the indicated number of carbon atoms (e.g., 2-
pyridyloxymethyl and 2-quinolyloxyethyl),
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[0056] The term "hetarylalkyloxyalkyl" represents a hetarylalkyloxy group as defined above
altached through an alky! group having the indicated number of carbon atoms (e.g., 4
methoxymethyl-pyrimidine and 2-methoxymethyl-quinoline).

[0057] The term "alkylcarbonyl” represents an alkyl group as defined above having the indi-
cated number of carbon atoms attached through a carbony! group (e.g., octylcarbonyl, pen-
tylcarbonyl, and 3-hexenylcarbonyl).

[0058] The term “arylcarbonyl” represents an aryl group as defined above atlached through
a carbonyl group (e.g., benzoyl). .

[0059] The term “hetarylcarbonyl” represents a hetaryl group as defined above attached
through a carbonyl group (e.g., 2-thiophenylcarbonyl, 3-methoxy-anthrylcarbonyl, and oxa-
zolylcarbonyl).

[0060] The term “carbonylalkyl” represents a carbonyi group attached through an alkyl
group having the indicated number of carbon atoms (e.g., acetyl).

[0061] The term "alkylcarbonylalkyl" represents an alkylcarbonyl group as defined above
attached through an alkyl group having the indicated number of carbon aloms {e.g., propan-
2-one and 4,4-dimethyl-pentan-2-one).

[0062] The term “arylcarbonylalkyl” represents a arylcarbonyl group as defined above at-
tached through an alkyl group having the indicated number of carbon atoms (e.g., 1-phenyl-
propan-1-one and 1-(3-chloro-phenyl)-2-methyl-butan-1 -one).

[0063] The term “hetarylcarbonylalkyl” represents a hetarylcarbonyl group as defined above
attached through an alkyl group having the indicated number of carbon atoms (eg.. 1-
pyridin-2-yl-propan-1-one and 1-(1 -H-imidazol-2-yl)-propan-1-one).

{0064] The term "arylalkylcarbony!" represents an arylalkyl group as defined above having
the indicated number of carbon atoms atlached through a carbonyl group (e.g., phenylpro-
pylcarbony! and phenylethylcarbonyl).

[0065] The term “hetarylalkylcarbonyl” represents a hetarylalkyl group as defined above
wherein the alkyl group is in turn attached through a carbonyl (e.g., imidazolylpentylcar-
bonyl).

[0066] The term "alkylcarbonylamino” represents an “alkylcarbony!" group as defined above
wherein the carbonyl is in turn attached through the nitrogen atom of an amino group (e.9.,
methylcarbonylamino, cyclopentylcarbonyl-aminomethyl, and methylcarbonylaminophenyl).
The nitrogen atom may itself be substituted with an alkyl or aryl group.

[0067] The term “alkylcarbonylaminoalicy!” represents an “atkylcarbonylamino” group at-
tached through an atkyl group having the indicated number of carbon atoms (e.g.N-propyl-
acetamide and N-butyl-propionamide).
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(0068} The term “arylalkylcarbonylamino” represents an “arylalkylcarbonyl" group as defined
above attached through an amino group (e.g., phenylacetamide and 3-phenyl-
propionamide).

(0069] The term “arylalkylcarbonylaminoalkyl” represents an “arylalkylcarbonylaming” group
attached through an alkyl group having the indicated number of carbon atoms (e.g., N-ethyi-
phenylacetamide and N-butyl-3-phenyl-propionamide).

[0070] The term “arylcarbonylamino” represents an “arylcarbonyl” group as defined above
attached through an amino group (e.g., benzamide and naphthalene-1-carboxylic acid am-
ide).

[0071] The term “arylcarbonylaminoalky!” represents an “arylcarbonylamino” group attached
through an alkyl group having the indicated number of carbon atoms (e.g., N-propyl-
benzamide and N-Butyl-naphthalene-1 -carboxylic acid amide).

[0072] The term "alkylcarboxy” represents an alkylcarbonyt group as defined above wherein
the carbonyl is in turn attached through an oxygen bridge (e.g., heptylcarboxy, cyclopropyt-
carboxy, and 3-pentenylcarboxy).

[0073] The term “arylcarboxy” represents an arylcarbonyl group as defined above wherein
the carbonyl is in turn attached through an oxygen bridge (e.g., benzoic acid).

[0074] The term "alkylcarboxyalkyl” represents an alkylcarboxy group as defined above
wherein the oxygen is attached via an alkyl bridge (e.g., heptylcarboxymethyl, propyicarboxy
tert-butyl, and 3-pentyicarboxyethyl).

[0075] The term “arylalkyicarboxy" represents an arylalkylcarbony! group as defined above
wherein the carbonyl is in turn attached through an oxygen bridge (e.g., benzylcarboxy and
phenylpropylcarboxy).

(0076] The term "arylalkylcarboxyalkyl” represents an arylalkyicarboxy group as defined
above wherein the carboxy group is in turn attached through an alkyl group having the incli-
cated number of carbon atoms (e.g., benzylcarboxymethyl and phenylpropylcarboxypiopyl).
[0077} The term “hetarylcarboxy” represents a hetarylcarbony! group as defined above
wherein the carbonyl is in turn attached through an oxygen bridge (e.g., pyridine-2-
carboxylic acid).

[0078] The term “hetarylalkylcarboxy” represents a hetarylalkylcarbonyl group as defined
above wherein the carbonyl is in tum attached through an oxygen bridge (e.g., (1-H-
imidazol-2-yl)-acetic acid and 3-pyrimidin-2-yl-propionic acid).

[0079] The term “alkyiSO," represents an alkyl group having the number of indicated ¢ar-
bon atoms, wherein the alkyl group is in turn attached through a sulphur bridge wherein the
sulphur is substituted with m oxygen aloms (e.g., ethylsulfonyl and ethylsulfiny!).
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[0080) The term “arylSO,," represents an aryl group as defined above, wherein the aryl(-Z/
group is in turn attached through a sulphur bridge wherein the sulphur is substituted with m
oxygen atoms (e.g., phenylsulfinyl and naphthyl-2-sulfony!).

[0081) The term “hetarylSO..” represents a hetaryl group as defined above, wherein the
hetaryl group is in turn attached through a sulphur bridge wherein the sulphur is substituted
with m oxygen atoms (e.g., thiazol-2-sulfinyl and pyridine-2-sulfonyl).

[0082] Certain of the above defined terms may occur more than once in the structursl for-
mulae, and upon such occurrence each lerm shall be defined independently of the other.
[0083] The term “optionally substituted” as used herein means that the groups in question
are either unsubstiluted or substituted with one or more of the substituents specified. When
the groups in question are substituted with more than one substituent, the subslituenis may
be the same or different.

[0084] The term “treatment” or “trealing” is defined as the management and care of a patient
for the pumpose of combating or alleviating the disease, condition, or disorder, and the term
includes the administration of the aclive compound to prevent or delay the onset of the
symptoms or complications; alleviating (both temporary and permanent) the symptoms or
complications; and/or eliminating the disease, condition, or disorder. Thus, “trealment” or
“treating” includes prevention and/or prophylaxis of the disease, condition, or disorder.
[0085] The term "pharmaceutically acceptable” is defined as being suitable for adminisira-
tion to humans without adverse events.

[0086] The term “prodrug"” is defined as a chemically modified form of the aclive drug, said
prodrug being administered to the patient and subsequently being converted to the active
drug. Techniques for development of prodrugs are well known in the art.

DETAILED DESCRIPTION OF THE INVENTION

[0087] [1] Thus in an embodiment, the present invention provides for the novel use of a
substituted amide, a prodrug thereof, or a salt thereof with a pharmaceutically acceptable
acid or base, or any optical isomer or mixture of optical isomers, including a racemic mixture
or any tautomeric forms, wherein the substituted amide or a prodrug thereof is of formula |:

L</ )
|
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[0088] wherein:
[0089] X is sefected from CR® and nitrogen;

[0090] R’ is selected from H and C,-Csalkyl-R®, wherein the alkyl group is substitutect with 0-
3R '

[0091} R*is selected from hydrogen, halo, C;-Cgalkyl, and -C(=0)R";

{0092] alternatively, R* and R? are, independently, ;

[0093] Ring A is a saturated or partially saturated bicyclic or tricyclic ring consisting of the
shown nitrogen, 4-10 carbon atoms, and 0-2 additional heteroatoms selected from nitrogen,
oxygen, and sulphur;

[0094] Ring A is substituted with 0-3 Qroups selected from C,-Csatkyl, halo, hydroxy, oxo.
cyano, C;-Cealkyloxy, Cy-CealkyloxyC,-Cgalkylene, and Ci-Cgalkylcarbonyl, wherein each
alkyl/alkylene group is substituted with 0-3 R;

[0095] R*® is selected from hydrogen, C;-Csalkyl, -C(=O)R", and cyano;

[0096] R® is selected from cyano, Cs-Cyocycloalkyl, 3-10 membered helcycloalkyl, ary|,
hetaryl, -C(=O)R", -§(=0).R", -$(=0),NR'*R"?, -N(R'S(=0),R", -N(R®)C(=Y)NR'F*,
-C(=NR™*)NR", -N(R")C(=0)R"*, -N(R"®)C(=0)-C1-C ocycloalkyl, -N(R"®)C(=0)-3-10 mem-
bered helcycloalkyl, -N(R'®)C(=0)}-aryl, -N(R"®)C(=0)-hetaryl,wherein the cycloalkyl, hetcy-
cloalkyl, aryl, and hetary! groups are substituted with 0-3 R

[0097] R’ is selected from halo, hydroxy, oxo, cyano, and Ci-Cealkyl;
{0098] R®, R*, R"and R"' are each independently selected from hydrogen, C,-Cgaliyl, F,

trihalomethyl, trihalomethoxy, hydroxy, and C,-Csalkyloxy, wherein the C/-Csalkyl and -
Cealkyloxy are substituted with 0-3 R'7;
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[0099] alternatively, R®and R® together with the carbon atom to which they are attached
form a saturated or partially saturated ring consisting of the carbon atom shown, 2-5 addi-
tional carbon atoms, and 0-2 heteroatoms selected from nitrogen, oxygen, and sulphur,
wherein this ring is substituted with 0-3 groups selected from halo, trihalomethyl, C,-Caalkyl,

aryl, hetaryl, arylC,-Csalkylene, hetarylCy-Cealkylene, hydroxy, oxo, C-Cgalkyloxy, aryloxy,
arylCy-Cealkyloxy or hetarylC,-Cgalkyloxy;

[00100] alternatively, R and R'" tegether with the carbon atom to which they are attached
form a saturated or partially saturated ring consisting of the carbon atom shown, 2-5 andi-
tional carbon atoms, and 0-2 heteroatoms selected from nilrogen, oxygen, and sulphur,
wherein this ring is substituted with 0-3 groups selected from halo, trihalomethy!, C,-Csalleyl,
aryl, hetaryl, aryiC,-Cealkylene, hetarylC,-Cealkylene, hydroxy, oxo, Ci-Cealkyloxy, aryloxy,
arylC,-Cealkyloxy or hetarylC;-Cgalkyloxy;

[00101] alternatively, R®and R’ together with the two carbon atoms to which they are at-
tached form a saturated or partially saturated ring consisting of the two shown carbon atoms,
1-4 additional carbon atoms, and 0-2 heteroaioms selected from nitrogen, oxygen, and sul-
phur, wherein this ring is substituted with 0-3 groups selected from halo, trihalomethyl. C,-
Csalkyl, aryl, hetaryl, aryIC,-Cqalkylene, hetarytC,-Csalkylene, hydroxy, oxo, Ci-Cealkyloxy,
aryloxy, arylC;-Calkyloxy, and hetarylC,-Csalkyloxy;

[00102] R™ s selected from H, OH, NR'"R'", Ca-Cucycloalkyl, 3-10 membered helcycloal-
kyl, -C(=O)R™, -5(=0),R*, S(=0).NR'R" -N(R'®)S(=0).R"™, and -C{=NR*)NR*: wharein
the cycloalkyl and hetcycloalky! groups are substituted with 0-3 R";

[00103] R" is sefected from OH, Cy-Cealkyl, C,-Cqalkyloxy, Ci-CgalkyloxyC,-Caalkylene,
aryl, hetaryl, aryloxy, hetaryloxy, and NR'®R":

[60104] R™ is selecled from halo, hydroxy, oxo, and Cyano;
[00105] R'® and R are independently selected from H, Ci-Csalkyl, 3-10 membered cycioal-

kyl, halo, OH, cyano, -C(=O)R", -S(=0),R", S(=0),NR'?R'?, -N(R')S{=0),R", aryl, and
hetaryl, wherein the alkyl and cycloalkyl groups are substituted with 0-3 R2":
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[00106] R" is selected from halo, OH, oxo, nitro, cyano, -C(=0)R", -§(=0),R™, 7
S(=0),NR™R", -N(R'®)S(=0),R", NR™®R'® C1-Cealkyl, Ci-Cealkyloxy, and aryloxy;

[00107]) R" and R' are independently selected from H, Ci-Cgalkyl, C;-Cgalkyloxy, aiyl,
hetaryl, arylC,-Cgalkylene, and hetarylC,-Cealkylene, wherein the alkyl/alkylene, aryl, and
hetaryl groups are independently substituted with 0-3 R2:

[00108] alternatively, R" and R'®, together with the nitrogen atom to which they are at-
tached, form a saturated or partially saturated monocyclic, bicyclic, or tricyciic ring consisting
of the shown nitrogen, 4-10 carbon atoms, and 0-2 additional heteroatoms selected from
nitrogen, oxygen, and sulfur, wherein this ring is substituted with 0-3 C,-Csalkyl, aryl, hetaryl,
arylC,-Cealkylene, hetary!C,-Cealkylene, hydroxy, oxo, C,-Cealkyloxy, arylCy-Cgalkyloxy,
hetarylC,-Csalkyloxy, C,-CsalkyloxyCi-Cealkyl, C-Cealkylcarbonyl, arylcarbonyl, hetarylcar-
bonyl, arylC,-Csatkylcarbonyl, hetarylC,-Cealkylcarbonyl, Cs-Cealkylcarboxy, arylcarboxy,
hetarylcarboxy, arylC;-Cgalkyl-carboxy, and hetarylC,-Csalkylcarboxy:

[00109] R™ is selected from H, OH, oxo, halo, cyano, nitro, Ci-Cealkyl, C;-Caalkyloxy,
NR#'R*, methylendioxo, dihalomethylendioxo, trihalomethyl, and trihalomethyloxy;

[00110] R*' and R% are independently selected from H, C,-Csalkyl, and arle,-Cealkyi :
[00111] R* is selected from H and C,-Csalkyl;

(00112] nis selected from 0, 1, and 2;

[00113] Y is selected from O and S;

[00114] or a salt thereof with a pharmaceutically acceptable acid or base, or any optical

isomer or mixture of optical isomers, including a racemic mixture, or any tautomeric forms.

[00115] [2] In another embodiment, the present invention provides the novel use of com-
pounds of formula |, wherein:
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[00116] R’ is selected from H and Cs-C.alkyl-R®, wherein the alkyl group is substituted with
0-1 R";

[00117] R?is sefected from hydrogen, C,-Csalkyl, and -C(=O)R'%;

[00118] alternatively, R' and R? are, independently, R R :

{00119] Ring A is a saturated or partially saturated bicyclic or tricyclic ring consisting of the
shown nitrogen and 7-10 carbon atoms:

{00120] Ring A is substituted with 0-3 groups selected from C1-Caalkyl, halo, hydroxy, and
Ci-Csalkyloxy;

[00121) R®is selected from hydrogen and C;-Cealkyl:

[00122] R® is selected from cyano, Cs-Cecycloalkyl, 3-6 membered hetcycloalkyl, aryl,
hetaryl, -C(=O)R", -§(=0},R", -S(=0),NR"R", -N(R'¥)S(=0),R", -N(R®)C(=Y)NR®R'®
-C(=NR'*)NR™, -N(R'"®)C(=0)R", -N(R'*)C(=0)-Cs-Cecycloalkyl, -N(R*)C(=0)-3-6 mem-
bered hetcycloalkyl, -N(R')C(=0)-aryl, -N(R'®)C(=0)-hetaryl,wherein the cycloalkyl, hetcy-
cloalkyl, aryl, and hetaryl groups are substituted with 0-3 R'®:

[00123] R" is selected from halo and Ci-Caalkyl;

[00124] R® R R"and R'" are each independently selected from hydrogen and C,-C.alkyi;
[00125] alternatively, R® and R together with the two carbon atoms 1o which they are at-
tached form a saturated or partially saturated ring consisting of the two shown carbon atoms
and 1-4 additional carbon atoms, wherein this ring is substituted with 0-1 groups selocled

from halo, trihalomethyl, hydroxyl, and C;- -Cealkyl;

[00126] R** is selected from H, OR, and NR'"R's-
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[00127] R™ is selected from OH, C4-Caalkyl, C4-Caalkyloxy, C1-CdalkyloxyC1-Cnalkylen@
aryl, hetaryl, aryloxy, hetaryloxy, and NR'®R'®;

[00128] R™ and R'® are independently selected from H, C;-Caalkyl, 3-6 membered cycloal-
kyl, halo, OH, cyano, -C(=0)R", -5(=0),R", S(=0),NR™*R™, -N(R'®)S(=0),R", aryl. and
hetaryl, wherein the alky! and cycloalkyl groups are substituted with 0-1 R2:

[00129) R* and R'® are independently selecled from H, Ci-Caalkyl, Cy-Caalkyloxy, aryi,
hetaryl, arylC,-C.alkylene, and hetarylC,-C.alkyiene, wherein the alkyl/alkylene, aryl, and
hetaryl groups are independently substituted with 0-1 R%;

[00130] altematively, R'® and R'®, together with the nitrogen atom to which they are at-
tached, form a saturated or partially saturated monocyclic, bicyclic, or tricyclic ring consisting
of the shown nitrogen, 4-5 carbon atoms, and 0-1 additional heleroatoms selected from ni-
trogen, oxygen, and sulfur, wherein this ring is substituted with 0-1 Ci-C.alkyi, aryl, hetaryl,

arylC,-C.alkylene, hetarylC;-C.alkylene, hydroxy, and C-C,alkyloxy;

[00131] R® is selected from H, OH, oxo, halo, cyano, nitro, C4-C,alkyl, C:-C.alkyloxy,
NR*'R?%, trihalomethyl, and trihalomethyloxy;

[00132] R*" and R are independently selected from H, Cy-Caalky!, and arylC,-C,alky!;
[00133] R¥ is selected from H and C;-Cgalkyl;

[00134] n is selected from 0, 1, and 2; and,

[00135] Y is selected from Q and S.

f{00136] {3] In another embodiment, the present invention provides the novel use of com-
pounds wherein the substiluted amide or prodrug thereof is of formula I1A:
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N
/

R‘

S [00137} [4] In another embodiment, the present invention provides the novel use of com-
pounds wherein the substituted amide or prodrug thereot is of formula 1B:

Q
EOAC
son
/
Q!

IB.

10

[00138] [5] In another embodiment, the present invention provides the novel use of com-
pounds wherein the substituted amide or prodrug thereof is of formula IC:

@]
N
/
Rl

IC.
15



WO 2007/051811 PCT/EP2006/065017 @(
: Q

[00139] [6] In another embodiment, the present invention provides the novel use of com-
pounds wherein the substituted amide or prodrug thereof is of formula ID:

O
~
SS0R0
N
H

[00140} [7] In another embodiment, the present invention provides the novel use of com-

2
G

pounds of formula |, wherein:

10 [00141] Ring A is selected from:
@ N E
[00142] Ring A is substituted with 0-2 R*: and,
15 [00143] R* is selected from Cy-Csalkyl, halo, hydroxy, oxo, cyano, and C,-Cealkyloxy.

[00144] [8] In another embodiment, the present invention provides the nove! use of com-
pounds of formula [, wherein:
20

[00145]) Ring A is
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[00146] [9] In another embodiment, the present invention provides the novel use of com-

pounds of formula |, wherein the substituted amide or a prodrug thereof is of the selected

from the group:

1-1

1-2

1-4

1-5

1-6

1-7

5-1

5-2

53

Furan-2-carboxylic acid {2-[5-(1 ,3,3-trimethyl-6-aza-bicyclo[3.2.1]octane-6-
carbonyl)-benzoimidazol-1-yl]-ethyl}-amide

1-Acetyl-piperidine-4-carboxylic acid {2-[5-(1 ,3,3-trimethyl-6-aza-
bicyclo[3.2.1]octane-6-carbonyl)-benzoimidazol-1 -yl}-ethyl}-amide
2-Methoxy-N-{2-[5-(1,3,3-trimethyl-6-aza-bicyclo[3.2.1 Joctane-6-carbonyl)-
benzeimidazo!-1-y!)-ethyl}-acetamide
N-{2-[5-(1,3,3-Trimethyl-6-aza-bicyclo[3.2.1]octane-6-carbonyl)-
benzoimidazol- 1-yl]-ethyl}-isonicotinamide

N-{2-[5-(1 +3,3-Trimethyl-6-aza-bicycio[3.2.1]octane-6-carbonyl)-
benzoimidazol-1-yi}-ethyl}-acetamide :
{2-[5-(1.3,3-Trimethyl-6-aza-bicyclof3.2.1 Joctane-6-carbonyl)-benzoimidazol-
1-yl)-ethyl}-carbamic acid tert-butyl ester

Isoxazole-5-carboxylic acid {2-[5-(1 :3,3-trimethyl-6-aza-bicyclo[3.2.1Joctane-
6-carbonyl)-benzoimidazol-1-yl]-ethyl})-amide
N-{2-[5-(1,3,3-Trimethy|-6-aza-bicyclo[3.2.1 Joctane-6-carbonyl)-
benzoimidazol-1-yl]-ethyl}-benzamide

3-[2-Ethyl-5-(1 ,3.3-trimethyl-s-aza-bicyclo[a.2.1]octane-s-carbonyl)-
benzimidazol-1-yt]-propionic acid ethy! ester
3-[2-Ethyl-5-(1,3,3-trimethyl-6-aza-bicyclo[3.2.1 Joctane-6-carbonyl)-
benzimidazol-1-yl}-propionic acid

2-[5-(1,3,3-Trimethyl-6-aza-bicycio[3.2. 1]octane-6-carbonyl)- 1 H-
benzimidazol-2-yl]-cyclopropanecarboxylic acid ethyl ester
2-[5-(1,3,3-Trimethyl-6-aza-bicyclo[3.2.1 Joctane-6-carbonyl)-1H-
benzimidazol-2-yl)-cyclopropanecarboxylic acid

3-[2-Methyl-5-(1 ,3,3-trimethyl-s-aza-bicyclo[a.2.1]octane-6-carbony|)-
benzimidazo!-1-yl]-propionic acid ethyl ester

2-[1-Ethyl-5-(1 ,3,3-trimethyl-6-aza-bicyclo[3.2. 1 Joctane-6-carbonyl)-1H-
benzimidazol-2-yl}-cyclopropanecarboxylic acid ethyl ester
3-[2-Methyl-5-(1 ,3.3-trimethyI-6-aza-bicyclo[3.2.1]octane-8-carbonyl)-
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5-4

7-1

7-2

7-6

7-7

7-8

7-9

7-10

7-11

7-12

7-13

7-14

19

benzimidazol-1-yl}-propionic acid /2/0\

2-[1-Ethyl-5-(1 ,3,3-trimethyl-s-aza-bicyclo[s.2.1]ocxane-6-carbonyl)-1 H-
benzimidazol-2-yi]-cyclopropanecarboxylic acid
3-[5-(1,3,3-Trimethyl-6-aza-bicyclo[3.2.1 Joctane-6-carbonyl)-indoi-1-yi]-
propionic acid ethy! ester

3-[5-(1,3,3-Trimethyl-6-aza-bicyclo[3.2. 1 loctane-8-carbonyl)-indol-1-yl]-
propionic acid

[5-(1.3,3-Trimethyi-6-aza-bicyclo[3.2.1 loctane-6-carbonyl)-indol-1-yl])-acetic
acid fert-buty! ester

[5-(1,3,3-Trimethyl-6-aza-bicyclo[3.2.1 Joctane-8-carbonyl)-indol-1-yi]-acetic
acid

1-Morpholin-4-yi-3-[5-(1,3,3-trimethyl-6-aza-bicycio[3.2. 1 Joctane-6-carbonyl)-
indol-1-yl}-propan-1-one
1-Morpholin-4-yl-2-[5-(1,3,3-trimethyl-6-aza-bicyclo[3.2.1 Joctane-6-carbonyl)-
indol-1-ylJ-ethanone

2,2-Dimethyl-3-[5-(1,3,3-trimethyl-6-aza-bicyclo[3.2. 1 Joctane-6-carbonyl)-
indo!-1-yl)-propionic acid ethyl ester

2,2-Dimethyl-3-[5-(1 +3,3-trimethyl-6-aza-bicyclo[3.2. 1]octane-6-carbonyl)-
indol-1-yl]-propionic acid

2-Methyl-3-[5-(1,3,3-trimethyl-6-aza-bicyclo[3.2.1 Joctane-6-carbonyl)-indol-1-
yl}-propionic acid methy! ester

3-{5-(1,3,3-Trimethy!-6-aza-bicyclo[3.2.1 Joctane-6-carbonyl)-indol-1-yl)-
butyric acid methyl ester

3-[5-(1,3,3-Trimethyl-6-aza-bicyclo[3.2.1 Joctane-6-carbonyl)-indol-1-yl)-
butyric acid

2-Methyl-3-[5-(1 .3,3-trimethyl-6-aza-bicyclo[3.2.1 Joctane-6-carbonyl)-indol-1-
yl]-propionic acid

3-[5-(1,3,3-Trimethyl-6-aza-bicyclo[3.2. 1 Joctane-6-carbonyl)-indol-1-
yimethyl}-benzoic acid

4-[5-(1,3,3-Trimethyl-6-aza-bicyclo[3.2.1 Joctane-6-carbonyl)-indol-1-
ylmethyl]-benzoic acid methyl ester |
4-[5-(1,3,3-Trimethyl-6-aza-bicyclo[3.2.1 loctane-6-carbonyl)-indol-1-
ylmethyl]-benzoic acid

3-{5-(4-Aza-tricyclo[4.3.1.1 *3,8°Jundecane-4-carbony!)-indol-1-yi)-propionic
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3-(5-(4-Aza-tricyclo[4.3.1.1 *3,8"Jundecane-4-carbonyl)-indol-1 -yl]-propionic

acid ethyl ester

7415

acid

5-(1,3,3-Trimethyl-6-aza-bicyclo[3.2.1 Joclane-6-carbonyl)-1 H-indole-2-
8 carboxylic acid ethyl ester
9 5-(1 ,3,3-Trimethyl-B-aza-bicyclo[S.2.1]octane-s-carbonyl)-1 H-indole-2-

carboxylic acid
N-Methoxy-N-methyl-3-[5-(1 »3,3-trimethyl-6-aza-bicycio[3.2.1]octane-6-
carbonyl)-indol-1-yl]-propionamide

N-Ethoxy-3-[5-(1 ,3,3-trimethyi-6-aza-bicyclo[3.2. 1 loctane-6-carbonyl)-indol-1-
yl]-propionamide

N-Hydroxy-3-[5-(1 :3,3-trimethyl-6-aza-bicyclo[3.2.1 Joctane-6-carbonyl)-indol-
1-yl]-propionamide

{1-[2-(2H-Tetrazol-5-yl)-ethyl)- 1H-indol-5-y1}-(1,3,3-trimethyl-6-aza-
bicyclo[3.2.1Joct-6-yl)-methanone

{1-[2-(3-Cyclopropyl-[1,2,4]oxadiazol-5- -yl)-ethyl)- 1H-indol-5- yl} (1.3,3-
trimethyl-6-aza-bicyclo[3.2.1)oct-6- -yl)-methanone

{1-[2-(3-Methyl-[1 ,2,4]oxad|azoI-5-yl)—ethyl]-1H-|ndo|-5-yl}-(1,3.3-trimethy|-6—
aza-bicyclo[3.2.1)oct-6-y1)-methanone

N-(1H-Tetrazol-5-yl)-3-[5-(1 +3,3-trimethyl-6-aza-bicyclo[3.2.1 Joctane-6-
carbonyl)-indol-1-ylj-propionamide

{1-[2-(2-Methy! -2H-tetrazol-5-yl)-ethyl]- 1 H-indol-5-yl}-(1,3,3-trimethyl-6-aza-
bicyclo[3.2. 1}oct-6-yl)-methanone

{1-[2-(1-Methyl- 7 H-tetrazo!-5-yl)-ethy!)- 1 H-indol-5-yl}-(1,3,3-trimethyl-6-aza-
bicyclo{3.2.1]oct-6-yl)-methanone

{1-[2-(5-Methyl-[1 .2,4]oxadiazol-3-yl)-ethyl]- 1 H-indol-5-yl}-(1,3,3-trimethyl-6-
aza-bicyclof3.2.1]Joct-6-yl)-methanone

[00147] or a salt thereof with a pharmaceutically acceptable acid or base, or any optical
isomer or mixture of optical | Isomers, including a racemic mixture, or any tautomeric forms.

[00148] [10] In another embodiment, the present invention provides for the novel prepira-
tion of a pharmaceutical composition for the treatment of conditions, disorders, or diseases
wherein a modulation or an inhibition of the activity of 11BHSD1 is beneficial.
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[00149] [11} In another embodiment, the present invention provides for the novel prepara-
tion of a pharmaceutical composition, wherein: the conditions, disorders, and diseaszs that
are influenced by intracellular glucocorticoid levels.

(00150] [12] In another embodiment, the present invention provides for the novel prepara-
tion of a pharmaceulical composition, wherein: the conditions, disorders, or diseases: are
selected from metabolic syndrome, insulin resistance, dyslipidemia, hypertension, obesity,
type 2 diabetes, impaired glucose tolerance (IGT), impaired fasting glucose (IFG), the pro-
gression from IGT to type 2 diabetes, the progression of the metabolic syndrome into type 2
diabetes, diabetic late complications, neurodegenerative and psychiatric disorders, and the
adverse effects of glucocoerticoid receptor agonist treatment or therapy.

[00151]  [13] In another embodiment, the present invention provides for the novel
preparation of a pharmaceutical composition, wherein: the pharmaceutical composition is
suitable for a route of administration selected from oral, nasal, buccal, transdermal,
pulmonat, and parenteral.

(00152] [14] In another embodiment, the present invention provides a novel method for the
treatment of conditions, disorders, or diseases wherein a modulation or an inhibition of the
aclivity of 11BHSD1 is beneticial, the method comprising administering to a subject in need
thereof an effective amount of a compound of the present invention.

{00153] [15] In another embodiment, the present invention provides a novel method wherein
the conditions, disorders, and diseases that are influenced by intracellular glucocorticoid
levels.

(00154] [16] In another embodiment, the present invention provides a novel method wherein
the conditions, disorders, or diseases are selected from metabolic syndrome, insulin resis-
tance, dyslipidemia, hypertension, obesity, type 2 diabetes, impaired glucose lolerance
(IGT), impaired fasting glucose (IFG), progression from IGT to type 2 diabetes, progression
of metabolic syndrome into type 2 diabetes, diabetic late complications, neurodegenerative
and psychiatric disorders, and the adverse effects of glucocorticoid receptor agonist treat-
ment or therapy.
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[00155])  [17] In another embodiment, the present invention provides a novel methed

wherein the administering is via a route selected from oral, nasal, buccal, transdenmal,
pulmonal, and parenteral.

(00156] 18] In another embodiment, the present invention provides for a novel compound

O
2 /XD/lkN/
{ %)
RI

of of formula I:

[00157] wherein:
[00158] X is selected from CR® and nitrogen;

[00159] R' is selected from H and C1-Cealkyl-R®, wherein the alkyl group is substituted with
0-3 R";

[00160] R is selected from hydrogen, halo, Cy-Cealkyl, and -C(=0)R";

R® R

|
I
[00161] atternatively, R' and F? are, independently, R R

[00162] Ring A is a saturated or partially saturated bicyclic or tricyclic ring consisting of the
shown nitrogen, 4-10 carbon atoms, and 0-2 additional heteroatoms selected from nittogen,
oxygen, and sulphur;

[00163] Ring A is substituted with 0-3 groups selected from C;-Cgalkyl, halo, hydroxy, oxo,
cyano, C;-Cealkyloxy, Ci-CealkyloxyC;-Cealkylene, and Ci-Cealkylcarbonyl, wherein each

alkyl/alkylene group is substituted with 0-3 R™:

[00164] R® is selected from hydrogen, C,-Cealky!, -C{(=0)R", and cyano;
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[00165) R?is selected from cyano, Ca-Cqcycloalkyl, 3-10 membered hetcycloalkyl, ayl, ({9
hetaryl, -C(=O)R", -S(=0),R", -5(=0),NR"™R"®, -N(R™)S(=0),R", -N(R®)C(=Y)NR"*R",
-C(=NR™)NR'®, -N(R*)C(=0)R", -N(R™)C(=0)-C4-C1icycloalkyl, -N(R'®)C(=0)-3-10 mem-
bered hetcycloalkyl, -N(R‘S)C(=O)-aryl, -N(R‘E)C(=O)-hetaryl,wherein the cycloalkyl, hetcy-
cloalkyl, aryl, and hetaryl groups are substituted with 0-3 R'®:

23

[00166] R’ is selected from halo, hydroxy, oxo, cyano, and C,-Cgalkyl;

[00167]) R®, R®, R"and R'' are each independently selecled from hydrogen, C,-Ccalkyl, F,
trihalomethyl, trihalomethoxy, hydroxy, and Ci-Cealkyloxy, wherein the C;-Caalky! and C.-
Cealkyloxy are substituted with 0-3 R"7;

[00168] alternatively, R® and R together with the carbon atom to which they are attached
forn% a saturated or partially saturated ring consisting of the carbon atom shown, 2-5 addi-
tional carbon atoms, and 0-2 heteroatoms selected from nitrogen, oxygen, and sulphur,
wherein this ring is substituted with 0-3 groups selected from halo, trihatomethyl, C,-Cgalkyl,
aryl, hetaryl, arylC,-Csalkylene, hetarylC;-Csalkylene, hydroxy, oxo, C1-Csalkyloxy, arvloxy,
arylC,-Cyalkyloxy or hetarylC,-Cealkyloxy:

[00169] aiternatively, R' and R'' together with the carbon atom to which they are attached
form a saturated or partially saturated ring consisting of the carbon atom shown, 2-5 zddi-
tional carbon atoms, and 0-2 heteroatoms selecied from nitrogen, oxygen, and sulphur,
wherein this ring is substituted with 0-3 groups selected from halo, trihalomethyl, C-Cealkyl,
aryl, hetaryl, arylC,-Calkylene, hetarylC,-Cqalkylene, hydroxy, oxo, Cy-Cesalkyloxy, aryloxy,
arylC,-Csalkyloxy or hetarylC,-Cgalkyloxy;

[00170] alternatively, R”and R™ together with the two carbon atoms to which they are al-
tached form a saturated or partially saturated ring consisting of the two shown carbon atoms,
1-4 additional carbon atoms, and 0-2 heleroatoms selected from nitrogen, oxygen, and sui-
phur, wherein this ring is substituted with 0-3 groups selected from halo, trihalomethyl, C,-
Cealkyl, aryl, hetaryl, arylC,-Cealkylene, hetarylC,-Cealkylene, hydroxy, oxo, C,-Cralkyloxy,

aryloxy, arylC-Cealkyloxy, and hetarylC,-Csalkyloxy;
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[00171] R* is selected from H, OH, NR'R" Cs-Ciocycloalkyl, 3-10 membered hetcycloal-ap
kyl, -C(=0)R", -§(=0).R"*, §(=O}.NR™R", -N(R"*)S(=0},R"*, and -C(=NR")NR'E; wherein
the cycloalkyl and hetcycloalky! groups are substituted with 0-3 RY;

[00172] R" is selected from OH, C;-Csalkyl, Ci-Caalkyloxy, C+-CaalkyloxyC-Caalkylene,
aryl, hetaryl, aryloxy, hetaryloxy, and NR'*R"’;

(60173] R' is selected from halo, hydroxy, oxo, and cyano;

(001 74] R™ and R* are independently selected from H, C,-Csalkyl, 3-10 membered cycloal-
kyl, halo, OH, cyano, -C{=0)R*, -S(=0),R", S(=0).NR'"*R'?, -N(R'®)S(=0),R", ary!, and
hetaryl, wherein the alkyl and cycloalkyl groups are substituted with 0-3 R*,

[00175) R" is selected from halo, OH, oxo, nitro, cyano, -C(=0)R"™, -5(=0),R"¥,
S(=O)NR™R™, -N(R'®)S(=0).R"?, NR'®R', C,-Calkyl, C;-Cealkyloxy, and aryloxy;

[00176] R and R' are independently selected from H, C;-Cqalkyt, C,-Csalkyloxy, arvl,
hetaryl, arylC;-Cealkylene, and hetarylC,-Csalkylene, wherein the alkyl/alkylene, aryl, and
helaryl groups are independently substituted with 0-3 R?;

[00177] alternatively, R'® and R, together with the nitrogen atom to which they are at-
tached, form a saturated or partially saturated monocyclic, bicyclic, or tricyclic ring consisting
of the shown nitregen, 4-10 carbon atoms, and 0-2 additional heteroatoms selected from
nitrogen, oxygen, and sulfur, wherein this ring is substituted with 0-3 Ci-Cgalkyl, aryl, hetaryl,
arylC,-Cyalkylene, hetarylC,-Csalkylene, hydroxy, oxo, Cs-Csalkyloxy, aryIC;-Cealkyloxy,
hetarylC,-Csalkyloxy, C,-CgalkyloxyC;-Cgalkyl, Ci-Cealkylcarbonyl, arylcarbonyl, hetaryicar-
bonyl, arylC,-Csalkylcarbonyl, hetarylCy-Cealkylcarbonyl, C4-Csalkylcarboxy, arylcarboxy,
helarylcarboxy, arylC,-Csalkyl-carboxy, and hetarylC,-C.alkylcarboxy;

[00178] R¥ is selected from H, OH, coxo, halo, cyano, nitro, C+-Csalkyl, C,-Cqalkyloxy,
NR?'R?%, methylendioxo, dihalomethylendioxo, trihalomethyl, and trihalomethyloxy;

[00179] R*' and R™ are independently selected from H, Ci-Cealkyl, and arylCy-Cealkyl;

[00180] R? is selected from H and C,-Cgalkyl:
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[00181] n is selected from 0, 1, and 2;

[00182] Y is selected from O and S;

[00183] or a salt thereof with a pharmaceutically acceplable acid or base, or any optical
isomer or mixture of optical isomers, including a racemic mixture, or any tautomeric forms.

[00184] [19] In another embodiment, the present invention provides the novel compound of
formula |, wherein:

[00185] R' is selected from H and Ci-C.alkyl-R®, wherein the alky! group is substituted with
0-1 R™:

[00186] R?is selected from hydrogen, C,-Cqalkyl, and -C(=O)R'%;

RB Rso

R
k] 11

[00187] alternatively, R' and R? are, independently, R A ;

[00188] Ring A is a saturated or partially saturated bicyclic or tricyclic ring consisting of the
shown nitrogen and 7-10 carbon atoms:

(00189] Ring A is substituted with 0-3 groups selected from C,-Caalkyl, halo, hydroxy, ans
Ci-Csalkyloxy:

[00190] R® is selected from hydrogen and C,-C.alkyl;

[00191] R is selected from cyano, Cs-Cecycloalkyl, 3-6 membered hetcycloalkyl, ary),
hetaryl, -C(=0)R¥, -S(=0),R", -S(=0),NR'®R™ -N(R')S(=0):R", -N(R®)C(=Y)NR'R'?,
-C(=NR™)NR", -N(R"®)C(=O)R ", -N(R™)C(=0)-C5-Cscycloalkyl, -N(R'¥)C(=0}-3-6 mem-
bered hetcycloalkyl, -N(R')C(=0)-aryl, -N(R'"®)C(=0)-hetaryl,wherein the cycloalky!, hetcy-
cloalkyl, aryl, and hetaryl groups are substituted with 0-3 R'®;

[00192) R’ is selected from halo and Cy-Caalkyl;
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[00193] R®, R?, R™and R'' are each independently selected from hydrogen and C,-C.alkyl;

[00194] alternatively, R® and R'*together with the two carbon atoms to which th ey are at-
tached form a saturated or partially saturated ring consisting of the two shown carbor atoms
and 1-4 additional carbon atoms, wherein this ring is substituted with 0-1 groups selected
from halo, trihalomethy!, hydroxyl, and C,-Ceatkyl;

[00195] R™ is selected from H, OH, and NR'®R";

[00196] R* is selected from OH, C,-Cqalkyl, Ci-Caalkyloxy, C;-CaalkyloxyC,-Caalkylene,
aryl, hetaryl, aryloxy, hetaryloxy, and NR'®R":

[00197] R'® and R'® are independently selected from H, Ci-Caalkyl, 3-6 membered cycloal-
kyl, halo, OH, cyano, -C(=0)R™, -S(=0),R"™, S(=0).NR'"*R™, -N{R'®)S(=0),R"*, aryl, and
hetaryl, wherein the alkyl and cycloalky! groups are substituted with 0-1 R";

[00198] R™ and R'® are independently selected from H, Cy+-Caalkyl, C4-C,atkyloxy, arvl,
hetaryl, arylC,-C.alkylene, and hetarylC,-C.alkylene, wherein the alkyl/alkylene, aryl, and
hetaryl groups are independently substituted with 0-1 R?:

[00199) alternatively, R™ and R', together with the nitrogen atom to which they are at-
tached, form a saturated or partially saturated monocyclic, bicyclic, or tricyclic ring consisting
of the shown nitrogen, 4-5 carbon atoms, and 0-1 additional heteroatoms selected from ni-
trogen, oxygen, and sulfur, wherein this ring is substituted with 0-1 Ci-Caalkyl, aryl, hetaryl,

arylC,-C.alkylene, hetarylC,-C,alkylene, hydroxy, and C,-Caalkyloxy;

[00200] R™ is selected from H, OH, oxo, halo, cyano, nitro, Cy-C.alkyl, C,-C.alkyloxy,
NR?'R* trihalomethyl, and trihalomethyloxy;

[00201] R* and R* are independentiy selected from H, Ci-Caalkyl, and ary!C,-C,alkyl;
[00202] R* is selected from H and C-Coalkyl;

[00203] n is selected from 0, 1, and 2; and,
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[00204] Y is selected from Q and S.

5 [00205] [20] In another embodiment, the present invention provides the novel compounds of

formula IA:
0
N
N
RL—</ D)LG)
N
!
Rl

IA.
10
[00206] [21] In another embodiment, the present invention provides the novel compounds of
formula 18:
O
N
BORC
N
/
Hl
IB.
15

[00207] [22] In another embodiment, the present invention provides the novel compounds of

formula IC:
0
CO/L 0,
N
/ )
R1

20 IC.
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[00208] [23] In another embodiment, the present invention provides the novel Comp()unds(ofL)
formula ID:

=z

ID.

[00209] {24] In another embodiment, the present invention provides the novel compounds of

>
G

formula |, wherein:

10 [00210] Ring A is selected from:
N
[00211] Ring A is substituted with 0-2 R%; and,
15 [00212] R* is selected from C.-Csalkyl, halo, hydroxy, oxo, cyano, and C.-Csalkyloxy.

[00213] [25] In another embodiment, the present invention provides the novel compounds of
formula I, wherein: '
20

f00214] Ring A is
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[00215] [26] In another embodiment, the present invention provides the novel compouncls of
formula |, selected from the group:

Furan-2-carboxylic acid {2-(5-(1 3.,3-trimethyl-6-aza-bicyclo[3.2.1]octane-6-
carbonyl)-benzoimidazol-1-yl]-ethyl}-amide
1-Acetyl-piperidine-4-carboxylic acid {2-[5-(1 ,3,3-trimethyl-6-aza-

- bicyclo[3.2.1]octane-6-carbonyl)-benzoimidazol-1 -yl}-ethyi}-amide
2-Methoxy-N-{2-[5-(1,3,3-trimethyl-6-aza-bicyclo[3.2.1 loctane-6-carbonyl)-

12 benzoimidazol-1-yl]-ethyl}-acetamide

13 N-{2-[5-(1 ,3,3-Trimelhyl-6-aza-bicyclo[3.2.1]octane-6-carbonyl)-
benzoimidazol- 1 -yl]-ethyl}-isonicotinamide
N-(2-[5-(1 ,3,3-Trimethy!—S-aza-bicycIo[S.2.1]octane-'a-carbonyl)-

14 benzoimidazol-1-yl]-ethyl}-acetamide

15 {2-[5-(1 ,3,3-Trimethyl-6-aza-bicyclo[S.2.1]octane-6-carbonyl)-benzoimidazot~
1-yl}-ethyl}-carbamic acid tert-bulyl ester

16 Isoxazole-5-carboxyiic acid {2-[5-(1 :3,3-trimethyl-6-aza-bicyclo[3.2.1]Joctane-
6-carbonyl)-benzoimidazol-1-yl)-ethyl)-amide

\.7 N-(2-[5-(1,3,3-Trimethyl-6-aza-bicyclo[3.2.1 Joctane-6-carbonyl)-
benzoimidazol-1-yl}-ethy!}-benzamide

2 3-[2-Ethyt-5-(1 ,3,3-trimethyl-s-aza-bicyclo[3.2.1]octaqe-e-carbonyl)-
benzimidazol-1-yl]-propionic acid ethyl ester

3 3-(2-Ethyl-5-(1,3,3-trimethyl-6-aza-bicyclo[3.2.1 Joctane-6-carbonyl)-
benzimidazol-1-yl}-propionic acid

4 2-[5-(1 ,3,3-Trimethyl-6-aza-bicyclo[3.2.1]octane-6-carbonyl)-1 H-
benzimidazol-2-ylj-cycIopropanecarbOxylic acid ethyl| ester

5 2-[5-(1.3 ,3-Trimethy|-6-aza—bicyclo[3.2.1]octane-s-carbonyl)-1 H-
benzimidazol-2-yl)-cyclopropanecarboxylic acid

- 3-[2-Methyl-5-(1 ,3,3-trimethyl-6-aza-bicyclo[3.2. 1Joctane-6-carbonyl)-
benzimidazol-1-yl]-propionic acid ethyl ester

5.2 2-[1-Ethyi-5-(1 ,3,3-trimethyl-6-aza-bicyclo[3.2.1]octane-6~carbonyl)-1 H-
benzimidazol-2-yl]-cyclopropanecarboxylic acid ethyl ester

53 3-[2-Methyl-5-(1 ,3.B-trimethyl-s-aza-bicyclo[s.2.1]octane-6-carbonyl)-

benzimidazol-1-yl}-propionic acid
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2-[1-Ethyl-5-(1,3,3-rimethyk5-aza-bicyclo[3 2.1]ectane-6-cahonyi)-1 H-
benz'midaznl—?-yF]—rjyclopmpaneaarbaxylic acid

3-5-(1.3,3-Trimethyl-8-aza- hicyclof3.2. 1]or:tar'|e 6-carbony/}-indol-1 -ylJ-
propionic acid ethyl ester

3-[5-{1,3,3-Trimethyl-6-aza-hicycle[3.2.1 loctane-8-carbony)-indol-1-yl]-
propionic acid
{5-(1,3,3-Trimethyl-8-aza-bicyclo[3.2.1]octane-5- carbunyr]-mdnf -1-yil-acetc
acid fert-butyl ester ‘
[5-(13,3- Tnmethyl 6-aza-bicycto[3.2.1loctane-6- -carponylj-indal-1-yl]- acehr
agid
1-Morpholin-d-y|-3-[5-(1,3 3-trimethyl-8-aza- bicyclo[3.2.1]octane-5- carbunylj
indol-1-yl]-propan-1-one
1-Morpholin-4-yi-2-[5-( 1. (t.3,3-trimethyl-6-aza-bicyclo[3.2.1 loctarie-6-carbonyl)-
indol-1-yl]-ethanone
2,2-Dimethyl-3-[5-(1 »3,3-tnimethyl-6-aza-bicyclo[3.2. 1Joctane-6-carbonyl)-
inciok-1-yl}-propionic acid ethyl ester .
2,2-Dimethyl-3-[5-(1 .E,E—trjmethyl-E—az&bieydo{S,z.1]‘c:cta'ne—6-ca:bonylj-
indel-1-yl]-propionic acid
2-Wethyl-3-[5-(1 3, 3-trimethyl-6-aza-bicyclo[3.2. 1 lactane-6-carbonyi-indol-1-
yl]-propianic acid methyl ester
315-(1,3,3-Trimethyl-8-aza-bicyclo[3.2, 1]ﬂu:!ane-ﬁ-carbnny|]—ind0f-1’—1.r!]-
butyric acid methyl ester

3-[5-(1,3.3-Trimethyl-6-aza bicyclo[3 2.1 Joctane-6-carbonylj-indol-1-y1]-

butync acid

2-Methyl-3-[5-{1 3,3-tnimethyl-6-aza-bicyclof3.2.1 joctane-6-carbonyi)-ingol-1-
yl-propionic acid

3-[5-1 3.3-Tamethyi-6-aza-bicycio[3.2. 1 loctane-6-carbbony!)-indol-1-
ylmethyi]-benzoic acid

- 4-[5-{1 ,3,3-Trimethyl-6-aza-bicyclo[3.2.1 Joctane-6-carbanyl)-indol-1--

ylmethyl)-benzoic acid methyl ester

4-[5-{1 3.3-Trimethyl-8-aza-biaycle[3.2. 1 leclane-B-carbonyl)-indoi- 1 -
yimethyl]-benzoic acid

3-[6-{4-Aza-lricyclo[4.3.1 173.8" lundecane-4-carbaryl-indol-1 -yi]-propionic
acid ethy| ester
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[00216] or a salt thereof with a pharmaceutically acceptable acid or base, or any optical

3

3-[5-(4-Aza-tricyclo[4.3.1.1*3,8*Jundecane-4-carbo nyl)-indol-1-yl]-propionic
acid

5-(1,3,3-Trimethyl-6-aza-bicyclo[3.2.1 Joctane-6-carbonyl)-1 H-indole-2-
carboxylic acid ethyl ester

5-(1,3,3-Trimethy)-6-aza-bicyclo[3.2.1 Joctane-6-carbonyl)-1 H-indole-2-
carboxylic acid

N-Methoxy-N-methyl-3-{5-(1 ,3,3-trimethyl-6-aza-bicyclo[3.2. tJoctane-6-
carbonyl)-indol-1-yl}-propionamide
N-Ethoxy-3-[5-(1,3,3-trimethyl-6-aza-bicyclo{3.2.1 Joctane-6-carbonyl)-indol-1-
yl]-propionamide

N-Hydroxy-3-[5-(1 .3.3-trimethyl-6-aza-bicyc|o[3.2.1]octane-G-carbonyl)-indol-
1-yl]-propionamide

{1-(2-(2H-Tetrazol-5-yl)-ethyl]- 1 H-indol-5-yl}-(1,3,3-trimethy)-6-aza-
bicyclo[3.2.1]oct-6-yl)-methanone

{1-[2-(3-Cyclopropyl-[1 .2 .4]oxadiazol-5-yl)-ethyl)- 1H-indol-5-y1}-(1,3,3-
trimethyl-6-aza-bicyclo[3.2.1]oct-6-yl)-methanone

{1-[2-(3-Methyi-[1 2,4Joxadiazol-5-yh)-ethyl}- 1 H-indo!-5-yl}-(1 ,3,3-trimethyl-6-
aza-bicyclo[3.2.1]oct-6-yl)-methanone

N-(1H-Tetrazol-5-y1)-3-[5-(1 ,3,3-trimethy|-6-aza-bicyclo[3.2.1]octane-6-
carbonyl)-indol-1-yl)-propionamide

{1-[2-(2-Methyl-2H-tetrazol-5-yl)-ethyl]- 1 H-indo!-5-yl}-(1,3,3-trimethy}-6-aza-
bicyclo[3.2.1]oct-6-yl)-methanone

{1-[2-(1-Methyl- 1 H-letrazol-5-y)-ethyl]- 1H-indol-5-yl}-(1,3,3-trimethyl-6-aza-
bicyclo{3.2.1]oct-6-yl)-methanone

{1-[2-(5-Methyl-[1 »2,4]oxadiazol-3-yl)-ethyl]- 1 H-indol-5-yl}-(1 ,3,3-trimethyl-6-
aza-bicyclo[3.2.1]oct-6-yl)-methanone

tsomer or mixture of optical isomers, including a racemic mixture, or any tautomeric forms.

PCT/EP2006/068017

a\

[00217] 'n another embodiment, the present invention provides for a novel compound of of
formula I:



@

WO 2007/051811 PCT/EP2006/068017
32 #\
X N/
e C)

wherein:
5 Xis selected from CR® and nitrogen;

R'is selected from C1-Cealkyl-R®, wherein the alky! group is substituted with 0-3 R”:

R?is selected from hydrogen, halo, Cy-Cqalkyl, and -C(=0Q)R"*:
10

alternatively, R' and R? are, independently, R R

Ring A is a saturated or partially saturated bicyclic or tricyclic ring consisting of the shewn

nitrogen, 4-10 carbon atoms, and 0-2 additional heteroatoms selected from nittogen,
15 oxygen, and sulphur;

Ring A is substituted with 0-3 groups selected from Cy-Cealkyl, halo, hydroxy, -COQH,
-CONR"R", -5(=0),R", -S(=0),NR"®R"® oxo, cyano, Cy-Csalkyloxy, C,-CsalkyloxyC,-
Csalkylene, and C;-Cgalkylcarbonyl, wherein each alkyl/alkylene group is substituted
20 with 0-3 R'*;

~

N @

@ - A
alternatively, is Rx or Rx
wherein Rx is selected from hydrogen and Ci-Csalkyl;

e

is substituted with 0-3 groups selected from Ci-Coalkyl, halo, hydroxy, -COCH,
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-CONR™R", -8(=0),R", -S(=0),NR"™R" oxo, cyano, Ci-Cealkyloxy, C;-CsalkyloxyC,-

Cealkylene, and C;-Cealkylcarbonyl, wherein each alkylalkylene group is substiluted with 0-3
RM;

R®is selected from hydrogen, C;-Csalkyl, -C(=0O)R", and cyano;

R is selected from cyano, aryl, hetaryl, -0x0C -Cgalkyl-S(=0),R", -C(=0)R™, -§(=0),R¥, -
S(=0).NR™R", -N(R™)S(=0).R", -N(R®)C(=Y)NR™R", -C(=NR'$)NR'®.
-N{R™)C(=0)R", -N(R'®)C(=0)-C;-C1ocycloalkyl, -N(R"®)C(=0)-3-10 membered hetcycloal-
| kyl, wherein the cycloalkyl, helcycloalkyl, aryl, and hetary! groups are substiluted with
0-3 R';

R’ is selected from Cs-Csalkyl, halo, hydroxy, oxo and cyano;

R®, R R'®and R" are each independently selected from hydrogen, C;-Csalkyl, F, triha-
lomethyl, trihalomethoxy, hydroxy, and C+-Cealkyloxy, wherein the C,-Cgalkyl and G-
Cealkyloxy are substituted with 0-3 R'7;

alternatively, R®and R® together with the carbon atom to which they are attached form a
saturated or partially saturated ring consisting of the carbon atom shown, 2-5 addi-
lional carbon atoms, and 0-2 heteroatoms selected from nitrogen, oxygen, and sul-
phur, wherein this ring is substituted with 0-3 groups selected from halo, triha-
lomethyl, Cy-Cgalkyl, aryl, hetaryl, arylC,-Cealkylene, hetary!C,-Cqalkyiene, hydroxy,
oxo, C:-Cealkyloxy, aryloxy, arylC,-Cgalkyloxy or hetarylC,-Cealkyloxy;

allernatively, R'®and R'" together with the carbon atom to which they are attached form a
saturated or partially saturated ring consisting of the carbon atom shown, 2-5 addi-
tionalf carbon atoms, and 0-2 heteroatoms selected from nitrogen, oxygen, and sul-
phur, wherein this ring is substituted with 0-3 groups selected from halo, triha-
lomethyl, C,-Cqalkyl, aryl, hetaryl, arylCy-Cealkylene, hetarylC;-Cealkylene, hydroxy,
oxo, Cy-Cealkyloxy, aryloxy, arylC,-Cgalkyloxy or hetary!C,-Cgalkyloxy;

alternatively, R%and R'together with the two carbon atoms to which they are attached form
a saturated or partially saturated ring consisting of the two shown carbon atoms, 1-4
additional carbon atoms, and 0-2 heteroatoms selected from nitrogen, oxygen, and
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sulphur, wherein this ring is substituted with 0-3 groups selected from halo, triha-
lomethyl, C,-Cgalkyl, ary!, hetaryl, arylC-Csalkylene, hetarylC;-Csalkylene, hydroxy,
oxo, Cq-Cealkyloxy, aryloxy, arylC,-Cgalkyloxy, and hetarylC,-Cgalkyloxy;

R'?is selected from H, OH, NR'R'®, Ca-Ciocycloalkyl, 3-10 membered hetcycloalkyl,
-C(=0)R™, -8(=0}R™, -5(=0),NR"*R™, -N(R™®)S(=0),R", and -C(=NR"*JNR"":
wherein the cycloalkyl and hetcycloalkyl groups are substituted with 0-3 R,

R' is selected from OH, C1-Cgalkyl, C,-Cgalkyloxy, C1-CsalkyloxyC,-Caalkylene, aryl, hetaryl,
aryloxy, hetaryloxy, and NR'*R:

R'* is selecied from halo, hydroxy, oxo, and cyano;

R'® and R' are independently selected from H, Ci-Cealkyl, 3-10 membered cycloalkyl. halg,
OH, cyano, -C(=0)R™, -§(=0),R", S(=0).NR™R, -N(R'®)S(=0),R", aryl, and
hetaryl, wherein the alkyl and cycloalkyl groups are substituted with 0-3 R*";

R is selected from halo, OH, oxo, nitro, cyano, -C(=0)R™, -S(=0),R", -S(=0).,NR"R"?,
-N(R'™)S(=0).R*, NR™R™ C,-Caalkyl, Cy-Csalkyloxy, and aryloxy;

R'™ and R'" are independently selected from H, C1-Caalkyl, C;-Caalkyloxy, aryl, hetaryl,
arylC,-Cealkylene, and hetarylC,-Csalkylene, wherein the alkyl/alkylene, aryl, and
hetaryl groups are independently substituted with 0-3 R

alternatively, R'"® and R", together with the nitrogen atom to which they are attached, form a
saturated or partially saturated monocyclic, bicyclic, or tricyclic ring consisting of the
shown nitrogen, 4-10 carbon atoms, and 0-2 additional heleroatoms selected from ni-
trogen, oxygen, and sulfur, wherein this ring is substituted with 0-3 Cy-Caallkyl, auyl,
hetaryl, arylCy-Ceatkylene, hetarylC,-Cialkylene, hydroxy, oxo, C:-Csalkyloxy, arylC,-
Csalkyloxy, hetaryIC,-Cealkyloxy, C,-CealkyloxyCy-Csalkyl, C-Cealkylcarbonyl, aryl-
carbonyl, hetarylcarbonyl, arylC,-Cesalkylcarbonyl, hetarylC,-Cqalkylcarbonyl, C,-
Cealkylcarboxy, arylcarboxy, hetarylcarboxy, arylC;-Cgalkyl-carboxy, and hetary!C,-
Ceatkylcarboxy;
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R is selected from H, OH, oxo, halo, cyano, nitro, Ci-Cealkyl, C,-Cgalkyloxy, NR?R?%, me-
thylendioxo, dihalomethylendioxo, trihalomethyl, and trihalomethyloxy;

R*' and R% are independently selected from H, C4-Cgalkyi, and arylC,-Csalkyl;
R* is selected from H and C,-Csalkyl;
nis selected from 0, 1, and 2;

Y is selected from O and S

or a salt thereof with a pharmaceutically acceptable acid or base, or any optical isomer or
mixture of optical isomers, including a racemic mixture, or any tautomeric forms.

[00218] In another embodiment, the present invention provides for a novel compound of of
formula |

O
X ~
SO R0
N
/
Rl

wherein:
X is selecled from CR® and nitrogen;
R is selected from C,-Cgalkyl-R®, wherein the alkyl group is substituted with 0-3 R”;

R? is selécted from hydrogen, halo, Ci-Cealkyl, and -C(=0O)R"?;

afternatively, R' and R” are, independently, R R



10

15

20

25

30

WO 2007/051811 PCT/EP2006/066017

36 \]
Ring A is a saturated or partially saturated bicyclic or tricyclic ring consisting of the shown

nitrogen, 4-10 carbon aloms, and 0-2 additional heteroatoms selected from niirogen,
oxygen, and sulphur;

Ring A is subslituted with 0-3 groups selected from C;-Cealkyl, halo, hydroxy, -COOH,
-CONR"R"™, -5(=0),R", -S(=0),NR'*R" oxo, cyano, C;-Cgalkyloxy, C,-CgalkyloxyC,-

Ccalkylene, and C;-Calkylcarbonyl, wherein each alkyl/alkylene group is substituted
with 0-3 R'*;

~
\ PR |
alternatively, is Rx or Rx

wherein Rx is selected from hydrogen and Ci-Csalkyl;

e

-=

is substituted with 0-3 groups selected from Ci-Csalkyl, halo, hydroxy, -COQH, -
CONR™R™, -S(=0),R", -5(=0).,NR'*R" oxo, cyano, C;-Cealkyloxy, C,-CgalkyloxyC;-
Cealkylene, and C+-Csalkylcarbonyl, wherein each alkyl/alkylene group is substituted
with 0-3 R,

R*is selected from hydrogen, C,-Cqalkyl, -C(=0)R", and cyano;

R® is selected from cyano, aryl, hetaryl, -0x0C4-Cealkyl-S(=0),R"®, -C(=O)R™, -5(=0).R", -
S(=0)xNR®R", -N(R"™®)S{<0),R*, -N(RZC(=Y)NR'8R"?, -C(=NR'*)NR'?,

-N{R")C(=0)R", -N(R'®)C(=0}-C5-C:scycloalkyl, -N(R™)C{=0)-3-10 membered hetcycloal-
kyl, wherein the cycloalkyl, hetcycloatkyl, aryl, and helary! groups are substituted with
0-3R'S:

R’ is selected from C;-Cealkyl, halo, hydroxy, oxo and cyano;
R®, R’, R"and R are each independently selected from hydrogen, C+-Caalkyl, F, triha-

lomethyl, trihalomethoxy, hydroxy, and C.-Csalkyloxy, wherein the Ci-Csalkyl and Cy-
Cealkyloxy are substituted with 0-3 R"7
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alternatively, R® and R® together with the carbon atom to which they are attached form a \)

saturated or partially saturated ring consisting of the carbon atom shown, 2-5 addi-
tional carbon atoms, and 0-2 heteroatoms selected from nitrogen, oxygen, and sul-
phur, wherein this ring is substituted with 0-3 groups selected from halo, triha-
lomethyl, C,-Csalkyl, aryl, hetaryl, arylC,-Cgalkylene, hetaryIC,-Cqalkylene, hyciroxy,
oxo0, Cy-Cealkyloxy, aryloxy, arylC,-Cealkyloxy or hetarylC,-Cgalkyloxy;

alternatively, R™ and R'" together with the carbon atom to which they are attached form 2

saturated or partially saturated ring consisting of the carbon atom shown, 2-5 addi-
tional carbon atoms, and 0-2 heteroatoms selected from nitrogen, oxygen, and sul-
phur, wherein this ring is substituted with 0-3 groups selected from halo, triha-
lomethyl, C-Cealkyl, aryl, hetaryl, arylCy-Cealkylene, hetarylC,-Cqalkylene, hydroxy,
oxo, C-Cealkyloxy, aryloxy, arylC;-Cgalkyloxy or hetarylC,-Cealkyloxy;

alternatively, R®and R'* together with the two carbon atoms to which they are attached form

a saturated or partially saturated ring consisting of the two shown carbon atoms, 1-4
additional carbon atoms, and 0-2 heteroatoms selected from nitrogen, oxygen, and
sulphur, wherein this ring is substituted with 0-3 groups selected from halo, triha-
lomethyl, C,-Cqalkyl, ary!, hetaryl, arylC,-Cealkylene, hetarylC,-Cgalkylene, hydroxy,
oxo, C-Cealkyloxy, aryloxy, arylC;-Csalkyloxy, and hetarylC,-Cgalkyloxy:;

R* is selected from H, OH, NR*R'®, C;-Cygeycloalky!, 3-10 membered hetcycloalkyl,

-C(=0)R", -3(=0},R™, -S(=0),NR'*R", -N(R™)S(=0).R", and -C(=NR')NR'®;
wherein the cycloalky! and hetcycioalkyl groups are substituted with 0-3 R

R™ is selected from OH, Ci-Cealkyl, C,-Cpalkyloxy, Cs-CealkyloxyC,-Cqalkylene, aryl, hetaryl,

aryloxy, hetaryloxy, and NR'®R";

R'*is selected from halo, hydroxy, oxo, and cyano:

R

** and R'® are independently selected from H, C:-Csalkyl, 3-10 membered cycioalkyl, halo,

OH, eyano, -C(=0)R", -S(=0).R", S(=0).NR'"R", -N(R'%)S(=0),R", aryl, and
hetaryl, wherein the alkyl and cycloalkyl groups are substituted with 0-3 R¥,

R" is selected from halo, OH, oxo, nitro, cyano, -C(=O)R", -5(=0),R"™, -5(=0),NR'"*R*,
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-N(R™)S(=0),R", NR"*R", Ci-Csalkyl, C,-Cgalkyloxy, and aryloxy;

R'™ and R" are independently selected from H, Ci-Csalkyl, C;-Cgalkyloxy, aryl, hetaryl,
arylC,-Csalkylene, and hetarylC,-Cealkylene, wherein the alkyl/alkylene, aryl, and
hetaryl groups are independently substituted with 0-3 R?;

alternatively, R" and R'®, together with the nitrogen atom to which they are attached, form a
saturated or partially salurated monocyclic, bicyclic, or tricyclic ring consisting cf the
shown nitrogen, 4-10 carbon atoms, and 0-2 additional heteroatoms selected from ni-
trogen, oxygen, and sulfur, wherein this ring is substituted with 0-3 C:-Caalkyl, aryl,
hetaryl, arylC,-Csalkylene, hetarylC;-Cgaikylene, hydroxy, oxo, C;-Cealkyloxy, arylC,-
Csalkyloxy, hetarylC,-Cealkyloxy, Ci-CoalkyloxyC;-Csalkyl, C-Cgalkylcarbonyl, aryl-
carbonyl, hetarylcarbonyl, aryiC,-Csalkylcarbonyl, hetarylC,-Csalkylcarbonyl, C,-
Cesalkylcarboxy, arylcarboxy, hetarylcarboxy, arylC,-Cealkyl-carboxy, and hetarylC;-
Csalkylcarboxy;

R* is selected from H, OH, oxo, halo, cyano, nitro, Ci-Csalkyl, C-Cealkyloxy, NR¥*R%Z, me-
thylendioxo, dihalomethylendioxo, trihalomethyl, and trihalomethyloxy;

R*' and R? are independently selected from H, C+-Cealkyl, and arylC,-Cealky!;
R*® is selected from H and C,-Csalkyl;

n is selected from 9, 1, and 2;

Y is selected from O and S:

provided that when X is CR® , then R, is -C(=O)R'® wherein R'is OH:

or a salt thereof with a pharmaceutically acceptable acid or base, or any optical isomer or
mixture of optical isomers, including a racemic mixture, or any tautomeric forms.

[00218] In another embodiment, the present invention provides for a novel compound of of
tortnula |, wherein:
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X is selected from CR® and nitrogen;

R'is selected from Ci-Csalkyl-R®, wherein the alky! group is substituted with 0-3 R’

R?is selected from hydrogen, halo, C;-Csalkyl, and -C(=0)R"*;

alternalively, R* and R? are, independently,

Ring A is a saturated or partially saturated bicyclic or tricyclic ring consisting of the shown
nitrogen, 4-10 carbon atoms, and 0-2 additional heteroatoms selected from nitrogen,
oxygen, and sulphur;

Ring A is substituted with 0-3 groups selected from Cs-Cealkyl, halo, hydroxy, -COOH,
-CONR™R", -S(=0),R", -5(=0),NR"R® oxo, cyano, Ci-Csalkyloxy, C-CealkyloxyC,-
‘. Csalkylene, and C,-Cjalkylcarbonyl, wherein each alkyl/alkylene group is subsiituted
with 0-3 R'%;

~
: LA
alternatively, is

wherein Rx is selected from hydrogen and Ci-Cealkyl;

; is substituted with 0-3 groups selected from Cy-Cealkyl, halo, hydroxy, -COOHM,
-CONRR™, -8(=0),R", -§(=0).NR"™R" oxo, cyano, Ci-Cealkyloxy, C,-CsalkyloxyC;-
Cealkylene, and C,-Cialkylcarbonyl, wherein each alkyl/alkylene group is substituted with 0-3
RM:

R® is selected from hydrogen, C,-Caalkyl, -C(=0)R", and cyano:

R® is selected from cyano, aryl, hetaryl, -0xoC,-Caalkyl-S(=0),R™, -C(=0)R", -S(=0),R*, -
S(=0).NR™R", -N(R"®)S(=0),R"™, -N(R®)C(=Y)NR"®R"®, -C(=NR™)NR'®,
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-N(R™®)C(=0)R", -N(R'®)C(=0)-C4-Cocycloalkyl, -N(R')C(=0)-3-10 membered helcycloal-

kyl, wherein the cycloalkyl, hetcycloalkyt, aryl, and hetaryl groups are substituled with
0-3R'S;

R is selected from halo, hydroxy, oxo and cyano:

R®, R®, R**and R*' are each independently selected from hydrdgen, Ci-Cealkyl, F, triha-
lomethyl, trihalomethoxy, hydroxy, and C,-Csalkyloxy, wherein the C,-Cgalkyl and C,-
Csalkyloxy are substituted with 0-3 R*;

alternatively, R® and R® together with the carbon atom to which they are attached form a
saturated or partially saturated ring consisting of the carbon atom shown, 2-§ addi-
tional carbon atoms, and 0-2 heteroatoms selected from nitrogen, oxygen, and sul-
phur, wherein this ring is substituted with 0-3 groups selecled from halo, triha-
lomethyl, C,-Cqalkyl, aryl, hetaryl, arylC;-Csalkylene, hetarylC,-Csalkylene, hydroxy,
oxo, C,-Cgalkyloxy, aryloxy, arylCy-Cealkyloxy or hetarylC;-Csalkyloxy;

altemalively, R" and R' together with the carbon atom to which they are attached forin a
saturaled or partially saturated ring consisting of the carbon atom shown, 2-5 acldi-
tional carbon atoms, and 0-2 heteroatoms selected from nitrogen, oxygen, and sul-
phur, wherein this ring is substituted with 0-3 groups selected from halo, triha-
lomethyl, C,-Cealkyl, aryl, hetaryl, arylCy-Cealkylene, hetarylC,-Csalkylene, hydroxy,
oxo, Ci-Cgalkyloxy, aryloxy, arylC-Cealkyloxy or hetarylC;-Cealkyloxy:

alternalively, R®and R'®together with the two carbon atoms 1o which they are atlached form
a saturated or partially saturated ring consisling of the two shown carbon atoms;, 1-4
additional carbon atoms, and 0-2 heteroatoms selected from nitrogen, oxygen, and
sulphur, wherein this ring is substituted with 0-3 groups selected from halo, triha-
lomethy!, C,-Cealkyl, aryl, hetaryl, arylC,-Cealkylene, hetarylCy-Csalkylene, hydroxy,
oxo, Cs-Cealkyloxy, aryloxy, arylC4-Cgalkyloxy, and hetarylC,-Csalkyloxy:

R'is selected from H, OH, NR"®R™, C;-C\qcycloalkyl, 3-10 membered hetcycloalkyl,
-C(=0)R", -§(=0),R", -S(=0),NR*R"®, -N(R™)S{=0),R", and -C(=NR")NR**:
wherein the cycloalkyl and hetcycloalky! groups are subslituted with 0-3 R¥:
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R is selected from OH, C+-Cgalkyl, Ci-Cealkyloxy, Cs-CealkyloxyC,-Cqalkylene, aryl, hetaryl,
aryloxy, hetaryloxy, and NR*R'®:

R'* is selected from halo, hydroxy, oxo, and cyano;

R** and R*® are independently selected from H, C,-Cyalkyl, 3-10 membered cycloalkyl, halo,
OH, cyano, -C(=O)R", -S(=0),R", $(=0),NR"R", -N(R'®)S(=0},R", aryl, and
hetaryl, wherein the alkyl and cycloalkyl groups are substituted with 0-3 R2:

R'"is selected from halo, OH, oxo, nitro, cyano, -C(=0)R™, -S(=0),R", -5(=0),NR'*R®,
-N(R™)S(=0}sR**, NR'R", C,-Csalkyl, C-Csalkyloxy, and aryloxy:

R'® and R* are independently selected from H, C,-Csalkyl, Cy-Csalkyloxy, aryl, hetaryl,
arylC,-Csalkylene, and hetarylC,-Csalkylene, wherein the alkyl/aikylene, aryl, and
hetaryl groups are independently substituted with 0-3 R

alternatively, R'® and R, together with the nitrogen atom to which they are attached, form a
saturated or partially saturated monocyclic, bicyclic, or tricyclic ring consisting of the
shown nitrogen, 4-10 carbon atoms, and 0-2 additional heteroatoms selected from ni-
trogen, oxygen, and sulfur, wherein this fing is substituted with 0-3 Ci-Cealkyl, aryl,
hetaryl, ary!C,-Cgalkylene, hetarylC,-Cealkylene, hydroxy, oxo, Cy-Cealkyloxy, arylC,-
Cealkyloxy, hetary!C,-Csalkyloxy, Cy-CealkyloxyCy-Cialkyl, Ci-Cealkylcarbonyl, aryl-
carbonyl, hetarylcarbonyl, arylC,-Cealkylcarbonyi, hetarylC,-Csalkylcarbonyl, C,-
Csalkylcarboxy, arylcarboxy, hetarylcarboxy, arylCy-Cealkyl-carboxy, and hetarylCy-
Cealkylcarboxy:;

R is selected from H, OH, oxo, halo, cyano, nitro, C,-Csalkyi, Ci-Cealkyloxy, NR*'R*2 rne-
thylendioxo, dihalomethylendioxo, trinalomethyl, and trihalomethyloxy;

R?' and R¥ are independently selected from H, C\-Cealkyl, and arylC,-Csalkyl;
R* is selected from H and Ci-Csalkyl;

nis selected from 0, 1, and 2;
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Y is selected from O and S;

provided that when X is CR®, then R®, is -C(=O)R'® wherein R'’is OH;

or a salt thereof with a pharmaceutically acceptable acid or base, or any optical isomer or

mixture of optical isomers, including a racemic mixture, or any tautomeric forms.

[00220] In another embodiment, the present invention provides for a novel compound of of
formula I, wherein

R'is C,-C.alkyl-R®, wherein the alkyl group is substituted with 0-1 R":

R?is selected from hydrogen, C,-Csalkyl, and -C(=O)R";

alternatively, R' and R? are, independently, R R

Ring A is a saturated or partially saturated bicyclic or tricyclic ring consisting of the shown
nitrogen and 7-10 carbon aloms;

Ring A is substituted with 0-3 groups selected from C,-C,alkyl, halo, hydroxy, oxo,
-COOH, -CONR™R?, -§(=0).R"®, -S{=0),NR"®R" and Cy-Cesalkyloxy;

~

' ye

@ Y \N@
alternatively, is

wherein Rx is selecled from hydrogen and C1-Cgalkyl;

ve

is substituted with 0-3 groups selected from Cy-Cpalkyl, halo, hydroxy, -COQH,



10

15

20

25

30

WO 2007/051811 PCT/EP2006/068017

43 ‘%
-CONR™R", -5(=0},R", -5(=0),NR"R'® 0x0, cyano, Cy-Caalkyloxy, Cy-CsalkyloxyC,- :
Cealkylene, and Cy-Cealkylcarbonyl, wherein each alkyl/alkylene group is substituted with 0-3
R'Ic;

R®is selecled from hydrogen and C;-C.alkyl;

R®is selected from cyano, aryl, hetaryl, -0xoC;-Cealkyl-S(=0),R", -C(=0)R™, -5(=0),R", -
S(=0).NR™R™, -N(R"®)S(=0),R", -N(R®)C(=Y)NR"’R™, -.C(=NR")NR®,
-N(R'*)C(=0)R*, -N(R'®)C(=0)-C4-Cecycloalkyl, -N(R**)C(=0)-3-6 membered hetcy-
cloalkyl, wherein the cycloalkyl, hetcycloalkyl, aryl, and hetaryl groups are substiluted
with 0-3 R'¢:

R’ is selected from halo:
R® R®, R"and R" are each independently sefected from hydrogen and Ci-Caalky!;

altematively, R® and R' together with the two carbon atoms to which they are attached form
a salurated or partially saturated ring consisting of the two shown carbon atoms and
1-4 additional carbon atoms, wherein this rng is substituted with 0-1 groups selected
from halo, trihalomethyl, hydroxyl, and C,-Csalky!:

R is selected from H, OH, and NR'R™:

R' is selected from OH, C,-C.alkyl, C4-Caalkyloxy, C,-C4alkyloxyC1-C4alkylene, aryl, hetaryt,
arylexy, hetaryloxy, and NR'2R™.

R and R are independently selected from H, C-Caalkyl, 3-6 membered cycloalkyl, halo,
OH, cyano, -C(=O)R"™, -S(=0),R", -S(=0).NR™R™, -N(R'%3(=0},R™, aryl, and
hetaryl, wherein the alkyl and cycloalkyl groups are substituted with 0-1 R

R'" and R are independently selected from H, C:-Caalkyl, Ci-Caalkyloxy, ary!, hetaryl,
arylC,-Caalkylene, and hetary!C;-C.alkylene, wherein the alkyl/alkylene, aryl, ang
hetaryt groups are independently substituted with 0-1 R¥;
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alternalively, R" and R™, together with the nitrogen atom to which they are atiached, form a
saturated or partially saturated monocyclic, bicyclic, or tricyclic ring consisting of the
shown nitrogen, 4-5 carbon atoms, and 0-1 additional heteroatoms selected fiom ni-
tragen, oxygen, and sulfur, wherein this ring is substituted with 0-1 Ci-C.alkyl, aryl,

5 hetaryl, arylC,-C.alkylene, hetarylC-C,alkylene, hydroxy, and Cy-Caalkyloxy;

R* is selected from H, OH, 0xo, halo, cyano, nitro, C-Caalkyl, C4-C.alkyloxy, NR?'R?! |riha-
lomethyl, and trihalomethyloxy:

10 R* and RZ gre independently selected from H, C1-Cealkyl, and aryiC,-Cyalkyl;
R® is selected from H and C-Csalkyl:
nis selecled from 0, 1, and 2; and,
15
.\l Y is selected from O and S;

provided that when X is CR® | then R®, is -C(=O)R" wherein R"js OH:;

20 or asalt thereof with a pharmaceutically acceptable acid or base, or any optical isomer or
mixture of optical isomers, including a racemic mixture, or any tautomeric forms.

[00221} In another embodiment, the present invention provides for a novel compound nf of

formmula [A:
_ Q
N
~ IO
N
/
H1

A

25

[00222] In another embodiment, the present invention provides for a novel compound of of
formuta 18:
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' ) “T

RT
IB.

[00223] In another embodiment, the present invention provides for a novel compound of of

0O
/N
|

IC.

5 formula iC:

[00224] In another embodiment, the present invention provides for a novel compound of of

10 formula ID:
0]

R2/ @

ID.

Iz

[00225] [n another embodiment, the present invention provides for a novel compound of of

15 formula | wherein R® is selected from aryl, hetaryl, -C(=O)R", -5(=0),R", -S(=0),NR™R"?, -
N(R™®)}S(=0),R", -N(R¥)C(=Y)NR'R"®, .C(=NR')NR'*, -N(R™)C(=0)-aryl, or -N(R™)C(=0)-
hetaryl, wherein the aryl, and hetaryl groups are substituted with 0-3 R'S.

[00226] In another embodiment, the present invention provides for a novel! compound of of

20 formula | wherein RS is selected from aryl, hetaryl, -0xoC,-Csalkyl-S(=0),R", -C(=0)R™"
-S(=0)R", -8(=0),NR™¥R", -N(R')S(=0),R", -N(R®)C(=Y)NR™R™ or -G(=NR"NR:
wherein the aryl, and hetaryt groups are substituted with 0-3 R'e.
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(00227] in another embodiment, the present invention provides for a novel compound of of
formula I, wherein R is selected from -C(=OQ)R™, -5(=0).R", -§(=0),NR"R", .
N(R'9)S(=0).R"™, -N{R™)C(=Y)NR*R® or -C(=NR'™)NR.

[00228] In another embodiment, the present invention provides for a novel compound of of
formula | wherein R® is selecled from -C(=0)R", -5(=0),R", -5(=0),NR*R™ or -
N(RZ®)C(=Y)NR'’R"®,

[00229]. In another embodiment, the present invention provides for a novel compound of of
formula {, wherein R® is selected from -N(R¥)C(=Y)NR®R*.

[00230] In another embodiment, the present invention provides for a novel compound of of
formula |, wherein R” is C,-Cgalkyl,

(00231] In another embodiment, the present invention provides for a novel compound of of
formula I, wherein R” is halo.

[00232] In another embodiment, the present invention provides for a novel compound of of
formula |, wherein R” is hydroxy.

[00233] In another embodiment, the present invention provides for a novel compound of of
formula I, wherein R’ is oxo.

[00234] In another embodiment, the present invention provides for a novel compound of of
formuta I, wherein R is cyano.

[00235] In another embodiment, the present invention provides for a novel compound of of
formula |, wherein Y is oxygen (O).

[00236] In another embodiment, the present invention provides for a novel compound of of
formula I, wherein

Ring A is a saturated or partially saturated bicyclic or tricyclic ring consisting of the shown
nitrogen, 4-10 carbon atoms, and 0-2 additional heteroatoms selected from nitrogen,
oxygen, and sulphur;
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Ring A is substituted with 0-3 groups selecled from C,-Cgalkyl, halo, hydroxy, -COOH,

-CONR™R'", -5(=0),R", -5(=0),NR"®R" oxo, cyano, C1-Cealkyloxy, C,-CealkyloxyC-
Cealkylene, and C.-Csalkylcarbony!, wherein each alkylfalkylene group is substituted
with 0-3 R,

[00237] In another embodiment, the present invention provides for a novel compound of of
formula |, wherein

Ring A is a saturated or partially saturated bicyclic or tricyclic ring consisting of the shown
nitrogen, 4-10 carbon aloms, and 1-2 additional heteroatoms selected from nitrogan,
oxygen, and sulphur;

Ring A is substituted with 0-3 groups selected from C,-Caalkyl, halo, hydroxy, oxo,
“COOH, -CONR™R'", -S(=0),R", -S(=0).NR'"*R'® and Ci-Cealkyloxy.

[00238] In another embodiment, the present invention provides for a novel compound of of
formula |, wherein Ring A is selected from:

0.0 b & o
®“’“@<“@“@@g

Ring A is substituted with Q-2 groups selected from C;-Cqalkyl, halo, hydroxy, oxo, cyano, -
COOH, -CONR™R', -§(=0),R", -S(=0),NR"R" and C:-Cealkyloxy.

[00239] In another embodiment, the present invention provides for a novel compound of of

formula I, wherein Ring A is
N
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{00240] In ancther embodiment, the present invention pmwdes for a novel compound of of |
lormula | wherein Ring A is

e

[00241] in another embadiment, the prasent invention provides for a nove) compound of of
formuia i, wherein Ring A is '

<

{00242] In another embodiment, the present invenlion provides for a novel compc:unc! of of
formula |, wherein Ring A is

Hr@

[00243] In another embodiment, the present invention provides for a novael compound of of
formula 1. wherein Ring A is

i

[002447 In another embadir‘neht, the present invention provides for a novel compound of of
formula ), wherein Ring A is
H

[C0245] In another embodiment, the present invention provides for a novel compound of of
formula [, wherein
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wherein Rx is selected from hydrogen and C-Caalkyl;

: ; is substituted with 0-3 groups selecled from Gy-Caalkyl, halo, hydroxy, -COQOH, -
CONR™R™, -8(=0),R", -5(=0},NR¥R" ox0. cyano, Ci-Cealkyloxy, C-Caalkyloxy(,-
Cealkylene, and C, “Cralkylcarbonyi, wherein each alkyl’alkylene group is substituted with 0-3
R™M.

[00246] In another embadiment, the present invention pmuides for a novel compound of of
formula |, wherein

.

§f /:@

O A
ig R or Rx

Wheréin Rx is selected fram hydrogen and Cy-Caalkyl;

; is substituled with 0-3 groups selected from Ci-Cualkyl, halo, hydroxy, oxo, -CO0H,
-CONR™R"™, -$(=C}.R", -S{=0},NR™R"® angd Cr-Cralkyloxy.

[00247] In another embodiment, the present invention pravides for a novel compound
wherein the compound is of the selected from the group: _

Furan-2-carboxylic acid {2-[51 3,3-imethyl-6-aza-bicyclo[3.2 1 Joctane-G-carboryly-
benzoimidazol-1-yl)-ethyl)-amide

1-Acetylpiperidine-4-carbo xylic acid [2-[5-(1 .S,S—Irimethyr-ﬁ—aza—bicyclo[s.2. 1]octane-5-
carbonyl}-benzoimidazol-1 -yl]-ethyl}-a mide

2-Methoxy-N-{2-[5-( 1 w3, 3-trimethyl-6-aza-bicyclo[3.2.1 ]octane-é—carbnﬂylj—J::-enzoimfdazul-1 -
yl[-ethyl}-acetamide

N-{2-[5-(1 3, 3-Trimethyl-6-aza-bicyclo3.2.1 loctane-6-carbonyl)-benzoimidazol-1 -yl]-sthyl}-
isanicotinamide

AL{2-15-(1,3,3-Trimelh yi-&-aza—bicycro[s.z.1Iuctane-B-carbonyl)-benmimidazol— T-wl]-ethyl}-
acetanilde
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{2-[5-(1 ,3,3-Trimethyl—E--aza-Ejicyclo[E.2.1 loctane-6-carbonyl)

carbamic acid tert-butyl ester
lsoxazaie-5- -carboxylic acid {2 -I5-
benzoimidazol-1-yll-ethyN-amide

MN-{2-[5-(1 .3,3-Tr|methyl-&aza-blcycln[a.z1]

benzamide

3[2-Ethyl-5-(1,3,3- -trimethiyl-B-aza- bicyclo[3.2.1]octane-6- -carbonyl)-benzimidazol-

propionic acid ethyl ester

3-[2-Eihyl-5-[1 ,3,ﬂvlnmethyl—ﬁ—aza—bicycm[&.’-_’.1]nctane—6~carbc—nylj

propicnic acid

2-{5-{1 ,3,S—Trimethyl-ﬁ-aza-bicyclo[a.z. 1]octane-8-carboryl)-1 H-benzimidazoh2-

PCT/ER2006/068017

50

-benzoimidazol-1 -yil-ethyl}-

-(f 3.3-trimethyl-6-aza-bicyclo[3.2.1 Joctane-6-carbonyt)-

cyclopropanecaroxylic acid ethyl ester
2-[3-{1.3,3-Trimethyl-6-aza- -bicyelo[3.2. 1]ociane- -B-carbonyl)-1H-benzimidazo|-2- -y}

cyclopropanecarbaxyllc acid

3-{2-Methyl-5-(1,3 3- -irimethyl-6-aza-bicyclo[3.2. 1]nclane

prepionic acid ethyl ester

2-[1-Ethyl-5-11,3,3- -inmethyl-6-aza-bicyclo[3.2. 1]octane- G-E:Ezrtmnyl}

cyclopropanecarboxylic acid ethy

3-[2-Methyl-5- {T,3,L3-tr|methyl-E‘-aza—brcyciofs.z.

propionic acid

2-[1-Ethyl-5-{1,3,3-trimethyl-6- aza-bicyclo[3.2. 1]octane- -5-carbonyl)-1H-benzimidazol-

Cyclnprnpanecarboxyhc acid

3-8-(1.3 3-Trimethyl6-aza-bicyclo[3.2.1 loctane-6-carbonyi}-indoi-

gsler

3-{5-(1,3,3-Trimethyl-8-aza- bicyclo[3.2.1)octane-6- -carbonyl)-
[5-(1,.3,3-Trimelhyl-6-aza- bicyclof3.2.1]octane- -B-carbonyl)-

ecier

[5-{1,3,3-Trimethyl-6- aza~blcyclc-{3 2.1]octane-B-carbonyl)-indol-1 -yi]-acetic acid
1-Morpholin-4-yl-3-[5-{1,3,3- -trimethyl-5-aza- bicyclo[3.2.1joctane- -B-carbonyf)

propan-1-ong

1-Mo rpholin-4-yl-2-[5-(1 ,3,3-lrimeihyl-8-aza-bfcyclc=[:3.2.1 {octane-6-carbo Ny’

ethanone
2. 2-Dimethy}-3-[5-1 3,3-trimethyl
propignic acid ethyt ester

[ esier

~E-aza—bicycfn[3.2.1]cur:tane-ﬁ-carbunyrj-indol-i

1H-benzimidazol-2

indel-1-yfl-propionic acid

,}rl].

¥IT-

octane-G-carbonyl}-benzoimidazol-1 -yl]-ethyl}-

-yl

-benzimidazol-1-y(]-

S-carbonyl)- benzmdaznl- 1-yl)-

..}.r!]..

Toctane-8-carbomyl)-benzimidazol-1 -yf}-

2-yll-

T-yl}-propionic acid ethyl

indol-1-yl]-acetic acid fert-biy!

-indol-1-y1]-

~ndol-1-ylJ-
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51 O
2,2-Dimethyl-3-{5-(1,3,3-timethy|-6-aza-bicyclo[3.2. 1 o ctane-&-carbonyl-indol- 1 -]
propionic acid
2-Methyl-3-[5-{1,3,3-trimethyl-6-aza-bicyclo[3.2.1 Joctane-6-carbonyl}-indol-1-yl}-prepinnic
acid methyl ester | ‘
3-[5-(1 ,3,S-Trimethyl—ﬁ—aza—bi'c::.rclo[a.z.1]octane-ﬁ—carbonyl}-indol-1 -yljHbutyric acid rmsthyl
gsler
35-(1.3,3-Trimethyl-6-aza-bicyelo[3.2, 1 Joctane-6-carb onylj-indol-1-yl]-butyric geid
2-Methyl-3-[5-{1.3,3-trimelhy|-§-az a-bicyclo{3.2.1]octane-6-carbonyl)-indol- -ylT-propionic
acid

3-[5-(1 3.3-Trimethyl-5-aza-bicycio[3.2.1 ]octane—ﬁ‘ﬂcarbonyI}—indol-1 —yimethyl}l-'bemﬂie; acid

4-[5-(1,3,3-Trimethyl-8-aza-bigycio[2.2. 1 ]octan-:—:-—ﬁ—-:arbonylj-iﬁdolq -¥imethy!l-benzoic acid
meathyl estar |

4-[5-(1 ,3,S-Trimeihylua—aza-bicycIﬂ[B.E.1]Dctane-s-carbanyl}-indoI-1 -yimethyi]-benzoic acid
3-[5-{4-Aza-tricyclo[4.3.1.1*3,8* lundecane-4-carbo ryl)-indal-1-yl)-propionic acid ethyl aster
3-[5-(4-Aza-tricyclo[4.3.1.1 “B,S*]undecane-4-carbo nyl}-indol-1-yll-propionic acid

- 51 .3,3~Trirnethyl—a-aza—bicycln[&z.1:[octane—E-car1:iunyI)-1 H-indole-2-carboxylic acid ethyl

aster :

5-(1 :3,3-Trimethyl-6-aza-bicycio]3.2.1 loctane-8-carbanyl)-1 H-indole-2-carboxylic acid
[1-(2-Methanesulfonyimethoxy-ethyl)-1 H—benzoimicfazoI-5—:.r|]—|[cclahydru-quinolin—1 =yl)-
methanone

{(3-Hydroxy-8-aza-bicyclo[3.2. 1 Joct-8-yi-[1 -{(Z-methanesulfenylmethoxy-ethiyl}-1H-
benzoimidazol-ﬁ—yl]-meihanong ‘ ;

trans-1 —{E-Methanesulfmyl‘-méthcﬁxy—ethyl)# H-benznimidazole-5—carbaxylic acic (5-hydroxy-
adamantan-2-ylj-amide

Cis-1 -(2-Methanesuliony-methoxy-ethyl}- 1 H-benzoimidazole-5-carboxyiic acid {B-hydrmxy-
adarmantan-2-ylj-amids

{(3-Hydraxy-8-aza-bicyclo[3.2.1 Jocl-8-v1-[1 -(E-methanesulfonyrmethc-xy-elhylj-1 H-
benzoimidazol-5-yll-methanone

1-{2-Methanesulfonyl-ethyl}-1 H-benzoimidazole-5-carboxvlic dcid (5-hydroxy-adamanten-2-
yl)-amide '

{3-Hydroxy-8-aza-bicyclo[3.2.1 loct-8-yly-[1-{(2-methanesulfo nyl-ethyl)-1H-benzoimidarol-5-
vi}-methanone

{3~Hydroxy-ﬂ—aza-bicyciU[S.E.1]Dct-B—}'I]—[T-(E-methaﬁesulfonyl.~elhyl]|—1 H-brenzoimidazol-5-
yIl-methanone

[} -{2-Methanesulforyl-ethyi)-1 H—benzoimidazol-E—yl]-{octahye_:!n::—~quinolfn-1 -yl}-methanaone
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1-(2-Methanesulfonyl-ethyl)-1 H-benzoimidazole-5~carboxylic acid (5-hydroxy-adamarntarn-2-
yl)-amide
(3-Hydroxy-8-aza-bicyclo[3.2.1 Joct-8-yh)-{1-[2-(1H -tetrazol-5-yl)-ethyil-1H-benzoimidazol-5-
yl}-methanone _
(Octahydro-quinolin-1-yi)-{1 -[2-(1H-tetrazol-5-yl)-ethyl]-1 H-benzoimidazol-5-yt}-metharione
Trans-1-[2-(1 H-Tetrazol-5-yl)-ethyl]-1 H-benzoimidazole-S-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide
Cis-1-[2-(1 H-Tetrazol-5-yl)-ethyt]-1 H-benzoimidazole-s-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide
3-Hydroxy-pyrrolidine-1 -carboxylic acid {2-[5-(3-hydroxy-8-aza—bicyclo[3.2.1 Joctane-8-
carbonyl)-benzoimidazol-1-yl]-eth yl}-amide
4-Hydroxy-piperidine-1 -carboxylic acid {2-15-(octahydro-quinoline-1 -carbonyl)-
benzoimidazol-1-yl)-ethyl}-amide
1-{2-[(4-Hydroxy-piperidine-1 -carbonyl)-amino]-ethyl}-1 H-benzoimidazole-s-carboxylic acid
(5-hydroxy-adamantan-2-yl)-amide
1-{2-[(1 1 -Dioxo-thiomorpholine-4~carbonyl)-amino]-ethyl}-1 H-benzoimidazole-S-carboxylic
acid (5-hydroxy-adamantan-2-yl)-amide
1,1 ~Dioxo-thiomorphoIine-4-carboxylic acid {2-[5-(3-hydroxy-8-aza-bicyclo[3.2.1]octane-8~
carbonyl}-benzoimidazol-1 -yl]-ethyl}-amide
Cis-1 -{2-[(morpho|ine-4-carbonyl)-amino]-ethyl}-1 H-benzo-imidazoIe-S-carboxyIic acid (5-
hydroxy-adamantan—2-yl)-amide
Trans-1 -{2—[(Morpholine-4-carbonyI)-amino]-ethyl}-1 H-benzo-imidazole-S-carboxylic
Cis-morpholine-4-carboxylic acid {2-[5-(octahydro-quinoline-1 -carbonyl)-benzoimidazol-1 -
yl)-ethyl}-amide
Trans-morphorine-4-carboxylic acid {2-[5-(octahydro-quinoline-1 -carbonyl)-benzoimidezol-
1-yl]-ethyl}-amide
Morpholine-4-carboxylic acid {2-[5-(3-hydroxy-8-aza—bicyclo-[3.2.1]octane-8—carbonyi)-
benzoimidazol-1 -yl]-ethyl}-amide
1,1-Dioxo-th iemorpholine-4-carboxylic acid {2-[5-{octahydro-quinoline-1 -carbonyl)-benzo-
imidazol-1-yl)-ethyl}-amide
3-Hydroxy-pyrrolidine-1 -carboxylic acid {2-[5-(octahydro-quinoline-1 -carbonyl)-benzo-
imidazol-1-yl}-ethyl}-amide
1-(2-[5-(Octahydro-quinoline-1 -carbonyl)-benzoimidazol-1 -yl]-ethylcarbamoyl}-piperidine-
4-carboxylic acid
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3-Hydroxy-pyrrolidine-1-carboxylic acid {2=[5-{3-hydroxy-8-aza-bieyclo[3.2.1 loctane-i3- b
carbonyl)-benzgimidazol-i 1-yl]-ethyi}-amide
Cis-4-hydraxy-piperidine-1- carbnxyhc acid {2-[5-{octahydro- -qQuinoling-1- -carbonyi)- bﬂn*
imidazol-1-yl]-ethyl}-amide ‘
Trans-4-hydraxy-p|pendlne-f-carboxylic acid {2-[5-{octahydro-quingline-1 -carbonyly-
banzoimidazol-1-yl}-ethyl-amide
Endo-4-hydroxy-piperidine-1- -carboxylic acid {2 [5-(3-hydroxy-8-aza-bicyelo[3.2. 1]octane-
8-carbonyl)-benzoimidazol-1- -yl]-gthyl}-amide
Exo-4-hydroxy-pineridine-1 -carboxylic acid {2-[5‘(3—h:.rdroxy-8-‘aza-hicg.fclu[s.z.1]ﬂctaﬂe-ﬂ—
carbnnylj-benzuimidazn|-1~yl]—ethyl}—amide " ‘
1-f2-1{1,1 -Diaxe::—thiomr;nrphoifne-4—c:arbonyI}—amino]-ethyl}-1 H—benzoir'r'aidazo‘le-S-carbajxylic
acid (5-hydioxy-adamantan-2-yl)-amide
1,1-Dioxo-thiomarpholine-4- -carboxyiic acid {2-[5-(3-hydroxy-8- -ara-bicyclo[3.2.1]-octang-8-
carbonyli-benzo-imidazal-1-yl]- ethyl}-amide
1-{2-[{4-Hydroxy-piperidine-1-carbonyl)- amino]-ethyfi-1 H-benzoimidazole-5- -carboxylic
acid (5- hydroxy- adaman!;an 2-yh-amide
1-{2-[[3-Hydroxy-pyrral ldme-1—cal‘ocnylj~amino]-ethyl}—1H-benzoimidaque—S-carbox}riic
acid {S—hydmxy—adamantan-.?nyi} -amide
Morpholine-4-carboxylic acid {2-/5-(3- -hydroxy-B-aza-bicyclo-[3.2,1]octane-8- -caitonyl)-
benzoimidazol-1-yl]-ethyll-amide
Cig-1-{2-[5-(5-hydroxy-adamantan-2- -¥lcarbamoyl)- benzmmldazcl' 1-yll-ethylcaramoyl}-
pipenidine-4-carboxylic acid
Trans-1-{25-( 5-hydrox}r-adamantan—2~ylcarbamnyI'}-benzoimidaznh 1 —yJ]-eiHylcél_rbajnnyI} -
piperidine-4-carboxyiic acid
1-{2-[5-{3-Hydroxy-8- aza-bicyclo[3.2.1joctane-6- -carhony/)- benzmrmdazol 1-yi]-ethyl-
carbamnyl] -piperidine-4-carboxylic acid ‘
N-Methoxy-Mmeth yi-3-[5-(1,3,3-trimeth vl-6-aza-bicycla[3.2.1 Joctana-6-carbo nylj-indol-1-yl)-
propionamide
A-Ethoxy-3-[5-(1,3,3-trimethy-6-aza- bu:g.rc:ln 3.2.1]octane—B—Garbcnylj-indﬂ!-1-}rl]-
propionamide
MN-Hydroxy-3-[5-(1,3,3-rimethy|-6-aza- bicyclo[3.2.1]octane-8- -carbenyli-indol-1-yl}-
propionamide
{1-{2-(2H-Tetrazol-5-y1)-ethyl]- { H-indod-5-yN-(1 3.3-tfimethyl-6-aza-bicyclof3 2. 1 Ject-B-yl}-
.methanon-e
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{1 -[2-(3-Cyclopropyl-[1 ,2,4]oxadiazol-5-yl)-ethyl]- 1H-indol-5-yl}-(1 ,3,3-trimethyl-8-aza-
bicyclo(3.2.1]oct-6-yl)-methanone

{1-[2-(3-Methyl-[1 2,4Joxadiazol-5-yl)-ethyl]- 1 H-indol-5-yl}-(1,3,3-trimeth yl-6-aza-

bicyclo[3.2. 1]oct-6-yl)-methanone

N-(71 H-Tetrazol-5-yl)-3-[5-(1 ,3,3-trimethyl-s-aza-bicyclo[3.2. 1 ]octane-6-carbonyl)-inclol-1 -vi}-
propionamide

{1 -[2-(2-Methyl-2H-tetrazol-5-y|)~ethyl]- 1H-indol-5-yl}-(1 ,3,3-trimethyl-6-aza-bfcyclo[3.2. 1)oct-
6-yl)-methanone

{1-[2-(1-Methyl- 1 H-tetrazol-5-yl)-ethyl]- 1H-indol-5-yl)-(1 ,3,3-trimethyl-6-aza-bicyclo[3.2!. 1]oct-
6-yl)-methanone

{1-[2-(5-Methyl-[1 ,2,4]oxadiazol-3-yl)-ethyl]- 1H-indol-5-yl)-(1 ,3,3-trimethyl-6-aza-
bicyclo(3.2.1]oct-6-yl)-methanone;

or a salt thereof with a pharmaceutically acceptable acid or base, or any optical isomer or
mixture of oplical isomers, including a racemic mixture, or any tautomeric forms.

[00248] in another embodiment, the present invention provides for a novel compound of of
formula 1, which is an agent useful for the treatment of conditions, disorders, or diseases
wherein a modulation or an inhibition of the activity of 11BHSD1 is beneficial.

{00249] In another embodiment, the present invention provides for a use of a compound of
of formula 1, for the preparation of a pharmaceutical composition for the treatment of condi-
tions, disorders, or diseases wherein a modulation or an inhibition of the activity of 11BHSD1
is beneficial.

[00250} in another embodiment, the present invention provides for a use of a compound of
of formula | for the preparation of a pharmaceutical composition for the treatment of condi-
tions, disorders, or diseases, wherein the conditions, disorders, and diseases are influenced
by intracellutar glucocorticoid levels.

[00251] In another embodiment, the present invention provides for a use of 3 compound of
of formula | for the pPreparation of a pharmaceutical composition for the treatment of condi-
tions, disorders, ar diseases, wherein the conditions, disorders, or diseases are selecled
from metabolic syndrome, insulin resistance, dyslipidemia, hypertengion, obesity, type 2 dia-
betes, impaired glucose tolerance (IGT), impaired fasting glucose (IFG), the progression
from IGT to type 2 diabetes, the progression of the metabolic syndrome into lype 2 diabeles,
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diabetic |ate complications, neuredegenerative and psychiatric disorders, and the adverse W
effects of glucocorticoid receptor agonist treatment or therapy.

[00252] In another embodiment, the present invention provides for a method for the yeat-
rnent of condilions, disorders, or diseases wherein a modulation or an inhibition of the activ-
ity of 11BHSD1 15 bereficial, the method comprising administering to a subject in nee!
thereof an effective amount of a compound of formula |,

[00253] In another embodiment, the present invention provides for a method for the treat-
ment of conditions, disorders or diseases, wherein the conditions, disarders, and diseases
are influenced by intracellular glucocorticoid ievels, the method comprising administering to
a subject in need thereof an effective amount of a compound of formulz |

[00254] In ancther embodiment, the present invention provides for a method for the treat-
ment of conditions, disorders or diseases, wherein the condittons, disorders or diseases are
selected from metabolic syndrome, insulin resistance, dyslipidemia, hypertensior, ohesity,
type 2 diabetes, impaired glucose {olerance {(IG3T}, impaired fasting glucose {IFG). progres-
sian from IGT {o type 2 diabetes, progressicn of metabolic syndrome into type 2 digbeles,
diabetic late complications, heuredegenerative and psychiatric disorders, and the agverse
effects of glucocorticoid receptor agonist treatment or therapy.

[00255] [277 In another embodiment, the present inverition provides a novel compound,
which is an agent usetul for the treatment of conditions, disorders, or diseases wherein a
madulation ar an inkibition of the aclivity of 11BHSD1 is beneficial.

[00258] [28] In another embodiment, the present invention provides a novel method wherain
the conditions, disorders, and diseases that are influenced by intracalluiar glucocorticoid
levels

[00257] [29] In another embodiment, the present invention provides a riove! method wherein

the conditions, disorders, or dissases are selested from metabolic syndrome, insulin resis-
lance, dyslipidemia, hypertension, obesily, type 2 diabeles, impaired glucose tolerance
{iGT), impaired fasting glugose (IFG), progression frpm IGT 1o ype 2 diabetes, progression
of metabolic syndrome into type 2 diabetes, diabetic late complications, neurodegeneralive
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and-psychiatric disorders, and the adverse effects of glucocorticoid receptor agonisl treat- |/
ment or therapy.

[00258] [30] In another embodiment, the present invention provides a novel method phar-
maceutical composition comprising, as an active ingredient, at least one compound azcord-
ing of the present invention together with one or more pharmaceutically acceptable carriers
or excipients.

[00259] [31] In another embodiment, the present invention provides a novel pharmacaulical
composition, which is suitable for oral, nasal, buccal, transdermal, pulmonal, or parenieral
administration.

[00260] The compounds of the present invention may have asymmetric centers and may
occur as racemales, racemic mixtures, and as individual enantiomers or diastereoisomers;,
with all isomeric forms being included in the present invention as well as mixtures thersof.
[00261] The present invention also encompasses pharmaceulically acceptable salts of the
present compounds. Such salts include pharmaceutically acceptable acid addition salls,
pharmaceutically acceptable base addition salts, pharmaceutically acceptable metal salls,
ammonium and alkylated ammonium salts. Acid addition salts include salts of inorganic ac-
ids as well as organic acids. Representative examples of suitable inorganic acids inclyde
hydrochloric, hydrobromic, hydroiodic, phosphoric, sulfuric, and nitric acids. Representative
examples of suitable organic acids include formic, acetic, Irichloroacetic, trifluoroacelic,
propionic, benzoic, cinnamic, citric, fumaric, glycolic, lactic, maleic, malic, malonic, mandelic,
oxalic, picric, pyruvic, salicylic, succinic, methanesulfonic, ethanesulfonic, tartaric, ascorbic,
pamoic, bismethylene salicylic, ethanedisulfonic, gluconic, citraconic, aspartic, stearic,
palimitic, EDTA, glycolic, p-aminobenzoic, glutamic, benzenesulfonic, p-toluenesulfonic ac-
ids, sulphates, nitrates, phosphates, perchlorates, borates, acetates, benzoates, hy-
droxynaphthoates, glycerophosphates, and ketoglutarates. Further éxamples of pharma-
ceutically acceptable inorganic or organic acid addilion saits include the pharmaceutically
acceplable salts listed in J. Pharm. Sci., 66, 2 (1977), which is incorporated herein by refer-
ence. Examples of melal salts include lithium, sodium, potassium, barium, calcium, magne-
sium, zinc, and calcium salls. Examples of amines and organic amines include ammonium,
methylamine, dimethylamine, trimethylamine, ethylamine, diethylamine, propylamine, bu-
tylamine, tetramethylamine, ethanolamine, diethanolamine, triethanolamine, meglumine,
ethylenediamine, choling, N,N'-dibenzylethylenediamine, N-benzylphenylelhylamine, N-
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methyl-D-glucamine, and guanidine. Examples of cationic amine acids includs fysine, argin-
ine, and histidine,

[00262] Further, some of the compounds of the present invention may form solvates with
waterrqr ComMmon organic s:;nlv-;erits. Such solvates are éncompassed within the scope of the
invention.

[00263]) The pharmaceutically acceptable salts are prepared by reacling a compound of
the present invention with 1 10 4 equivalents of a base such as sodium hydroxide, socium
methoxide, sodium hydride, polassium fertbutoxide, calcium hydroxide, and magnesium
hydroxide, in solvents such as ether, THF, methanol, tert-butano, dioxane, and isopropancl,
ethanol. Mixtures of solvents rﬁay be used. Orgamic bases suchvag lysine, arginine, cliatha-
nolamine, choline, guandine and their derivatives ete. may 150 be used, Alterna_tiuely. acid
adoition salts wherever applicable are prepared by treatment with acids such ag hydrechloria
acid, hydrobromic acid, nitric acid, sulfuric acid, phosphoric acid, p-tc:luE:nesulphﬁnic acid.
methanesulionic acid, acetic asid, citric acid, maleic acid salicylic acid, hydroxyriaphthoic
ar:id, ascortic acid, palmitic acid, suceinic acid, banzaic acid, benzenssulfonic acid, and tar-
taric acid in solvents such ag ethyl acetals, ether, alcchols, acetone, THFi_ and dioxane,
Mixture of salvents may aleo be tsed.

[00264] The sterenisomers of the cormpounds forming part of this invention may be pre-
pared by using reactants in their single enantiomeric form in the process wheraver possible
or by conducting the reaction in the presence of reagents or catalysts in their single enanti-
cmer form or by resoiving the mixture of sterecisomers by conventional methods. Some of
the preferred methods nclude use of rﬁicrobiai reselution, enzymatic resolution, resglving
the drastereomeric salts formed with chiral acids such as mandelic acid, camphorsullonic
acid, tartaric acid, and lactic acid, wherever applicable or chiral bases such as brucine, {A)-
or {S)-phenylsthylamine, cinchona alkaleids and their derivatives. ‘Commonly used meathods
are compiled by Jaques et al. in ‘Enanliomers, Racemates and Resolution® (Wiley Inter-
science, 1981). More specifically the compound of the present invention may he converted
b al1:1 Mixture of diasiereomeric amides by treating with chiral amines, amincacids, arni-
hoalcohols devived from aminoacids; conventional reactfnn condhtions méy be emploved to
convert acid inlo an amide; the diastereomers may be separated efther by fractional cryslal-
lizatton ar chromalegraphy and the stereoisomers of compound of fermula | may be pra-
pared by hydrolysing the pure diastereomeric amide.

[00265] Varicus pelymoiphs of the compounds forming part of this invention may be pre-
pared by cryslallization of safd compounds under different conditions. For example, using
different salvents commaonly used ov their mixtures for recrystahization, crystallizations at dif-
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ferent temperalures; varipus modes of cooling, ranging from very fast to very slow cooling
during crystallizations. Polymorphs may also be obtained by heating or melting the com-
pound followed by gradual or faf_st Cocling. The presence of pelymorphs may be determined
by solid probe NMR speclroscopy, ir spectroscopy, dflferentia‘l scanning calorimetry, powder
A-ray diffraction or such other techniques.

LG‘DEEBII The invention aleg encompasses prodrugs of the present compounds, which an
administration undergo chemical conversion by metabolic processes before becoming active
pharmacological substances. In general, such prodrugs will be functional derivatives of the
present compounds, which are readily convertible in w‘l;"t} into the required cémpt}und of the
present invention  Converitional procadures for the selection and preparaticn of suitable
prodirug derivatives are described, for example, in "Design of'Prndrugs’L ed. H. Bundgaard,
Elsevier, 1985, _ _
[00267] It is a well known problem in drug discavery that compounds, such as enzyme in-
hibitorg, may be very potent and selective in biochemical assays, yel be inactive in vive,
This lack of so-called bicavaiiaklity may be ascribed to a number of different {actors such as
lack of or poor absarption in the gut, first pass metabolism in the liver and/or poo‘f uptahe in

cellz. Although the factors delermining bioavailability are not completely understood, thern

are many examples in the scientific literature - well known to those skillad in the art - of how
to modify compounde, which are potent and selective in bicchemical assays but show low ar
N0 activity it vive, inlo drugs that are biclogically active. A

[00268] it is within the scople of the invention to modify the compounds of the present invarn-
tion, tetmed the 'original campound', by attaching chemical groups that wiii improve the
biéavai!&bilrw of said compounds in such a way that the uptake in cells or mammals is facit-
tated.

[00269] Examples of said moditications, which are not intended in any way to mit the
scope of the invention, include changing of one or more carboxy groups to esters {for ir-
stance methyl esters, ethyl asters, fert-butyl, acetoxymethyl, pivaloyloxymethyl esters or
other acyloxymethyi esters), Compounds of the inventian, original compounds, such micli-
fled by attaching chamical QIoups are termed 'modified compounds'.

[00270] The invention also ENCOMIasses active metabolites of the present cempounds.
[00271] The compounds according to the invention aiter, and more specifically, reduce the
levet of active intraceltutar glucocorticoid and are accordingly useful for the treatment of con-
ditions, disorders, and diseases in which such a medulation or reduction iz beneficial,
[00272] Accordingly, the pregent compounds may be appfiéable for the treatment of the
metabolic syndrome, insulin resistance, d;}s!i‘pidemia. hypertension, obesity, type 2'diabetes,

-
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impaired glucose tolerance (IGT), impaired fasting glucose (IFG}, Latent Auteimmune Diab
tes in the Adult {LADA), type 1 diabetes, diabetic late complications including cardivvascular
diseases, cardiovascular disorders, disorders of lipid metabalism, neurc-degem—:-rétive and
psychiatric disorders, dysregulation of intracoular pressure including glaucema, immune dis-
orders, inappropriate immune Tesponses, musculo-skeletal disorders, gastrointestinal dicor-
ders, polycyslic avarie syndrome (PGOS), reduced hair growth or other diseases, disorders
or conditions that are influenced by intragellular glucocorticoid levels, adverse effects of in-
creased blood levets of aclive endogenous or exX0genous gluﬁocorticaid, and any combina-
tion thereof, adverse effects of increased plasma levels of endogenous active glucocerticoid,
Guéhing's disease, Cushing's syndrome, adverse effecis of glucocorticoid receptor agonist
treatment of autommune diseases, adverse sifects of glucocorticoid receplor agonist treat-
ment of mflammatary diseases, adverse effects of glucacorticoid receptor agonist troatment
of diseases with an inflarmmatory component, adverse effects of glucocorticoid recepiar
agonist treatment as a part of cancer chemotherapy, adverse effects of glucocorticoid recep-
tor agonist treatment for surgical/post-surgical or other frauma, adverse elfects of glcecorti-
toid receptor agonist therapy in the context of organ or tissue transplantation or adverzp ef-
fects of glucocorticoid recepior agonist treatment in other diseases, disorders or conditions

- where glucocorticod receptor agonists provide dlinically beneficial effects. Also the present

compounds may be applicable for thr freatment of visceral fat accumulation and insulin re-
sistance in HAART (highly active antiretroviral ireatment)-treated patients.

[00273] More spedifically the present Compounds may be applicable for the treatmeni of the
metabolic syndrome. type 2 diabeles, diabetes as a consequence of obesity, insulin rezjs-
tance, hyberglyr:emia, prandial hyperglycemiz, hyperinsulinemia, inappmpriately low insulin
secretion, impaired glucose tolerance {I&3T} impaired fasting glucose {IFG), increased he-
patic glucese production, type 1 diabetes, LADA, pediatric diabstes, dyslipidemia, diabatic
dysfipidernia, hyperlipidemia, hypertriglyceridemia, hyperlipoproteinemia, hypercholes-
terolemia, decreased HOL cholesterol, impaired LOL/HDL ratio, other disorders of lipid me-
tabolism, cbesity, visceral obesity, obesity as a consequence of diabetes, ingreased faod
intake, hyperiension, diabetic late complications, micro-macroalbuminuria, nephmpathy,
retinopathy, neuropathy, diabetic ulcers, cardiovascular diseases, arleriosclerosis, atharo-
sclerosis, coronary anery disease, cardiac hypertrophy, myocargial ischemia, heart insuli-
ciency, congestional heart failura, stroke, myocardial infarction, arrythmia, decreased bioed
How. erectile dysfunction (maie or female), myopalthy, loss of muscle ligsue, muscle wasting,
muscle catabolism, osteoporssis, dacreasead lingar growth, _neufudegenerative and psychiaf-
Fic disorders. Alzheimers disease, neuronal death, impaired cognitive function, depression,
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anxiety, eating disorders, appetite regulation, migraine, epilepsia, addiclion to chemical sub-
stances, disorders of inlraocular pressure, glaucoma, polyeystic avary syndrome {PCOS),
inappropriate immune responses, inappropriate T helper-1/T helper-2 polarisatlion, bacterial
inlectidﬁa mycobacterial infections, fungal infedtions, viral infections, parasitic wifeslztions,
suboptimal responses to immunizations, immune dysiunction, partial ar complete baldness,
or other diseases, disarders or conditions that are influenced by intracellular glucocorticoid
levels and any combination thereol, adverse eifects of glucocorticoid receptor agonist lraat-
ment of ailergic-inf!ammamry diseases such as asthma and alopic dermatitis, adverse of-
fects of ghucocorticoid receptor agonist treatment of disordars of the respiratory s‘;ysiem e4.,
asthma, cystic fibrosis, emphysema, bronchitis, hypersensitivity, pneumohilis, gasingphilic
pRevmonias, pulmonary fibrosis, agverse effects of glucocerticoid receptor agonist lieatment
of inflammalory bowel dizease such as Crohn's disease and ulcerative colitis; adverse af.
fects of glusacorticoid receplor agenist treatment of disorders of the Immune system, con-
neclive tissue and joints e.g., reactive arthritis, rheumateid arthritis, Sjagren's syndrom,
systemnic lupus erythematosus, lupts nephritis, Henoch-Schénlein purpura, Wegener's
granulomatosis, temperal arteritis, systemic sclerosis, vasculitis, sarcoidosis, derhatbmyosi-
tis-polymyositis, pemphigus vulgarfs: adverse effects of glucocorticoid receptor agonist
treatment of endocrinological diseases such as hyperlhyroidism, hypoaldosteronism, hyoonpi-
tuitarism; adverse eifects of Qlucoconticoid receptor agomnist treatment of hematoiogicaf dis-
eases e.g., hemolytic anemia, thrombocytopenia, paroxysmal nocturnal hemoglobinuria; ad-
verze etfacts of glucocorticoid receptor agonist treatment of cancer such as spinal cord die-
€ases, neoplastic compression of the spinal cord, brain turﬁnurs. acute lymphaoblastic: oy
kernia, Hodgkin's disease, chemotherapy-induced nausea, adverse effects of glucocerizoid
receptor agonist lreatment of diseases af muscie and at the neuro-muscular joint e.g., myas-
thenta gravis and heriditary myopathies {e.g., Duchenns muscular dystrophy}, adverse ef-
fects of glucocorticoid receptor agonist treatment in e context of surgery & ranspiantalion
£.4., Irauma, post-surgical stress, surgical stress, renal transplantation, liver transplanialion,
lurg transplaniation, pancreatic islet transplantation, bleod stern coalf transplantzlion, ore
marrow transplantation, heart ransplantation, adrenal gland transplantation, tr:sgi:heal trans-
plantation, intestinal transpianlat]’on‘, carneal transplantation, skin grafting,‘keratoprasw. lens
implantation and other procedures where IMMuUNosUppression with glucocorticoid receplor
agonists is beneficial; adverse effects of glucocorticoid receptor agonist treatment of brain
absoss, nausealvomiting, infections, hypercalcamia, adrenal hyperplasia, avteimmune hep:a-
litis, spinal cord diseases, saccular aneurysms or adverse eftects to glueocarticoid receptor
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agonist treatment in other diseases, disorders and conditions where glucocorticord recepter
agenists provide elinically beneficial effects.

[00274] Accordingly, in a further aspect the invention relates to 4 compound according to
the 'invéntion for use as a pha?maceutical composition.

[0G275] The invention aiso relates o pharmaceutical compositions comprising, as an active
ingredient, at least one compound according to the invantion together with one or more
pharmaceutically accepiable carrfers or cliluents.

[00276] The pharmaceutical composition is preferably in unit dosage form, comprising from
about 0.05 mg/day to about 2000 mg/day, preferably from about 0.1 mg/day to about 001
mgfday. and more preferably from about 0.5 mg/day to about 500 my/day of a compoung
according 10 the invention.

{00277] In another embodiment, the patient is treated with & compound according to the in-
vention for at least aboyt 1 week, for at ieast abaut 2 weeks, for at least about 4 weeks, for
at least about 2 manths or for at least about 4 mbnths.

[Q0278] In vet ancther embodiment, the pharmaceutical compaosition is for oral, nasal,
buccal, transdermal, puimonal or parenteral administration. '

[902?9_] Furthermaore, the invention relates to the use of a compound according to the inven-
tion for the preparation of pharmaceutical composition for the treatment of disorders ang
diszases wherein a modulation or an inhibition of the activity of T1BHSD1 is beneficial.
{60280] The invention also relates to a method for the treatiment of disorders and diseasas
wharein a modulation or an inhibition of the activity of 113HSD1 is bensficial, the mathoad
comprising administering lo a subject in need thersof an effeclive amount of a compourd
according to the inveﬁﬂon. ' |

(00281} In a preterred embodiment of the inventicn the present compounds are used for the
preparation of a medicament for the reatment of any diseases and conditions that are influ-
enced by miracetiular glucocorticold levels as mentionad above.

[00282] Thus, in a preferred embediment of the invention the Brasent compounds are used
for the preparation of 4 medicam‘;e;ni for the treatment of conditions and disorde s where: 2
decreased level of active intracelular glueecorticoid is desirable, such as the conditions amj
diseases mantioned above. '

[00283] In yet g preferred'embﬂdiment of the invention the present Compounds are used for
the preparation of a medicament for the reatment of metabolic syndrome, insulin restsistnce,
dysiipigemia, hyperlensioen obesily, type 2 diabetes, impaired giucose tolerance (IGT), im-
paired fasting giucose (IFG}, progression from IGT I lype 2 diabetes, progression of the:
metabolic syndreme into type 2 diabetes, diabetic late complications (e.g., cardiovascular
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diseases, arteriosclerosis, and atherosclerosis), neurodeganerative and psychiatric disor-
ders, and, the adverse effects of glucocorticoid recaptor agonist treatment or tharapy.
[0C284] In another embodiment of the present invention, the routs of adminizstratior; may be

“any roule which effectively transports a compound according to the invertion to the

appmp'riate or desfred site of action, such as oral, nasal, buceal, ransdermal, pulmonal, or
parenieral.

[00285] M still a further aspect of the invention the present compounds are administered in
combination with one or more further active substances in any suitable ratios, Such further
aclive substances may e.g., be selected from antiebesity agents, anﬁdiabeti{:s{ agents modi-
tying the lipid metabolism. antihyperensive agents, glucocorticoid receplor agoniis, agents
for the treatment and/or prevention of complications resulling from or associated wilh diabe-
les and agenis for the treatment andior prevention of complications and disorders resulting
from or assoclated with obesity.

[00286] Thus, in & further aspect of the invention the present compounds may be agminis-
tered in combinalion with one or more antiobesity agents or appelite regulating agsnts.
[0G287] Such agents may bei sefected from the group consjsiing of CART {cbcaih_e -
phetamine reguiated transcript) agonists, NPY‘{neumpeplide Y} antagonists, MC4 (rnelano-
cortin 4) agonists, orexin antagonists, TNF {tumor necrosis factor) agonists, GRF (certicotro-
pin releasing factor) agonists, CRF BP {corticotropin releasing factor binding protein) an-
lagonists, urocortin aganists, 23 agonists, MSH (melanocyte-stimulating harmone) agonists,
MCH (melanocyte-concentrating hormaone)} antagonists, GOk (chalecystokinin} agonisls, se-
rolonin re-uptake inhibiters, serotonin and noradrenaline re-uplake inhibitors, mixed serp-
fenin and noradrenergic r:omp’ohndsr SHT (serotonin) agonists, bormbesin agonists, galanin
antagonists, growth hormone, growth hormone rereasing compounds, TRH {thyreotro pin re-
leasing hormone) agonists, UCP 2 or 3 (uncoupling protein 2 or 3) modulaters, leptin agoe-
nists, DA agonisis {bromaocriplin, doprexin), lipase/amylase inhibitors, PPAR {peroxisume
proliferator-activated receptor) medulalors, RXK {relinoid X receptor) medulalers, TR B ago-
nists, AGRP {Agouti related prﬁtein} inhibitora, H3 histamine antagenists, opioid anagonists
{sueh as nalirexone}, exendin-4, GLP-1 and cilfary neuroirophic faclor.

[00288] In one embodiment of the inventicn the antiobesity agent is laplin: dexamphelarrine
or amphetamine; fenfluramine or dexfenfluraming: sibutramine; orlistat; mazindol or phen-
termine,

100289] Suiable antidabetic agents include insulin, insulin analogues and derivatives such
as those disclosed in EP 792 290 {Novo Nordisk AlS), 8.9, N talradecanoy] dés (B0
human insuiin, EP 214 826 and EP 705 275 (Novo Nordisk A4/S}, e.g., Asp® hurman insulin,
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US 5,504,168 (Eli Lilly), e.g., Lys®* prot® human insulin, EP 368 187 (Aventis), eg Lenlus,
which are ali incorperated herein by reference, GLP-1 {glucagon like peptide-1 }and GLP-1
derivatives such as those diéc!osed in WO 938/08871 to.Novo‘Nordish NS‘, which is incorpo-
rated herein by reference asj welt as orally active hypoglycaemic agents.

[00290] The orally active hypoglycaemic agents preferably comprige sulphonylureas, bigua-
nides, meglitinides, glucosidase inhibitors, glucagon antagonists such as those disclosad in
WO 99/01423 to Nove Nordisk A'S and Agouron Pharmaceuticals, Inc., GLP-1 agonists, po-
lassium channel openers such as those disclosed in WO 97/26285 and W0 99/03851 to

-MNove Nordisk A/S which ara incorporated herain by reference, DPP-Iy [dipentf;ﬂyl pepticlase-

N} inhibitors, inhibitors of hepatic enzymes involved in stimulation of gl‘ucnneogener;is '
and/or glycogenoiysis, glucose uptake modulators, compounds modifying the lipid metabo-
ism such as antthyperlipidemic agents and antilipidernic agents as PPARG mugjulatars1
PRARE modulators, cholestergl absorption mhibitors, HSL {hormone-sensitive pase) inhibi-
lors and HMG CoA inhibitors (statins), nicotinic acid, torates, anion exchangers, compounds
lowering food intake, bile acid resing, AXR agonists and agerts acting on the ATP-
dependent potassium channel af the B-calls. ' :

[60291] In one embodiment, the present compounds are administered in combrinaticn with
ihsulfn or an insulin analhgue or derivalive, such as N‘Eﬂg-tetradecanoy! des (B20) human
insulin, Asp™® human insulin, Lyg®® pro8 human fnsulin, Lanus®, or a mix-preparation;
COMprising one or more of theae,

[00292] In 2 further embodiment the present compounds are administered in combination
with 2 sulphonylurea e.g., tolbutamide, glibenclamide. glipizide or glicazide,

[00293] In another embodiment the present compounds are administered in combination
with a biguaride e.g.. metformin,

[00294] in vet another embodiment the present compounds are administered in combinalion
with a meglitnide e g., repaglinide or senaglinida.

{00295] In still angthar embodiment the present compounds are administered in comhbing-
tion wilh a thiazolidinedione ©.9., treglitazone, ciglitazone, pioglitazone, rosiglitaz&me OF.Cum-
pounds disclosed in WO 97/41097 such as 5-[[4—[3-Methyl'~4—uxD-BA—dih:.rdro—Erquihaz o-
Iinyl]methoxy}phenyl—methyl]‘rhjazoIid ing-2 4-dicne or a pharmaceuticafly acceptable salt
thereaf, preferably the potassium galt,

[00296] In yet anathier embodimant the present compouncs may be administered in comtii-
nation whh the insulin sensitizers disclosed in WO 89/19313 such as {-} 3-[4-[2-Pheno:azin-
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1G-yl)e!ho:-cj,r]phenyl]—E-elthyprﬂpanﬂic acidora pharmaceutically acceptable salt; thereof,
preferably the arginine salt.

[00297] In a further emboadiment the Present compounds are administered in combination
with an g-glucosidase inhibitor e.g., migiitol or acarbose. |

[00298] In ancther embadinient the present compounds are admunistered in combifation
with an agent acting ¢n the ATP-dependent potassium channel of the B-cells e.q., tolby-
lamide, glibenclamide, glipizide, glicazide or repaglinide.

[00299] Furthermore, the present compounds may be administered i combination with
nateglinide,

[00300] In still another embodiment ihe présent cempounds are agministerad in combina.
lion with an antihyperlipidemid agent or antilipidemic agent e.g., cholestyramine, colestipgl,
clofibrate, gemfibrozil fenofibrate, bezafibrate, tesaghtazar, EML-4156, LY-818, MK 757,
atorvastatin, Huvastatin, Iovastatin, pravastatin, simvastatin, acipimex, probucol, ezetimibe or
dextrathyroxine,

[00301] In a further embodiment the present compourids are administered in combination _
with more than oneg of the above-mentioned compounds &.g., in combination with & sulphaon-
¥lurea and metformin, a su[phjon}.rlurea and acarbose, repaglinide and metfarmin, insulin and
a8 sulphonylurea, insulin and metformin, Insulin, insulin and lovastatin, etc.

[DD§G2] Further, the pregent compounds may be administered in combination with one
er more antihypertensive agents. Examples of antihypertensive dgents are p-blockers such
as alprenofol, atenolol, t|rno|or," pindolol, propranolol, metopraloi, bisoprololfumerate,
esmolal, acebutelol, meiopmlcﬂ, acebulolol, betaxalol, creliprolnf. nebivo!ol, teitainlol,
(zprenoiol, amusolalul, carvedilol, labetalol, f2-receptor blockers e.9., 3-atenola!, QPC-
1085, ACE {angiotensin conveﬁing enzyme} inhibitors such as quinapril, lisinopril, enalapyil,
Gaptopnl, benazepril, perindopril, trandolapril, fosinopril, ramipril, cllazapril, delapri, imidagpril,
maexipril, spirapril, temocapril, zafenopril, 5-55940, fasidotril, Hoechst-Marion Roussel:
100240 (EP 00481522}, amapatilat, gemopatrilat and GW-55051 1, calcium channa)
blackers such as hifedipine, felodipine, hicardipine, isradipine, nimodipine, ditiazem,
amlodiping, nitrendiping, verapamil, lacidipine, lercanidipine, aranidipine, ciln'rdipihe;
clevidipine, azelnidipine, barnidipine, efonodiping, iasidipine, iemildipine, fercanidipine,
manidipine, nilvadipine, pranidipine, furnidipine, o-blockers such as doxazosin, wapidil,
Rrazosin, terazosin, bunazesin and OPC-28328, diuretics such as thiazides/sulphonamides
{eq., bendroflumetazide, chlorothalidone, hydrochlarcthiazide and clopamide), loop-ciuratics
(... bumetanide, furosemide and torasemide) and potassium sparing diuretics {&.q.,
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amiloride, spiranolactong], endothelin ET-A antagenists such as ABT-548, ambrisetan,
alrasentan, SB-234551 Cl-1034, 5-0139 ang ¥YiA-588, endothelin antagonists e.g..
bosentan and J-104133, renin inhibitors sueh as aliskirert, vasopressin V1 anitagonists a.q.,

OPC-21268, vasopressin V2 antagonists svch as tolvaptan, SR-121463 and OPC-3 1 260, B-

type natriuretic peptide agonists e.g., Nesiritide, angiotensin It antagonists such as
ihesartan, candesantancilexetil, losartan, valsartan, telmisartan, eprosartan, candesartan,
CL-329167, eprosartan, iosartan, oimesartan, pratasartan, TA-808, and YM-358, 5-HT=
agonists e.9., fenoldopam ang ketanserin, adenosine A1 antagonists such as naftopidil, N-
0861 and FK-352, lhromboxane A2 anagoenists such as KT2-962, endopeptidase inhibitors
€., ecadolril, nitric oxide agonists such as LP-805, dopaming D1 antagonisis e.g., MY13-37,
dopamine D2 agonists such é's nodomirale, n-3 fatty acids €.g., omacaor, prostacyclin
agonists such as treprostinil, beraprost, PGE1 agonists e.g.. ecraprost, Na+/K+ ATPgge
modulators e.g., PST-2238, Patassium channel activators e.9., KR-30450, vaceines such as
FMD-3117, Indapamides, CGRP-unigene, guanyiate cyclase stimulators, hydralazines,
methyldopa, docarpamine, mﬁxonidine, CoAprove!, MondoBiglech-811.

[30303] Further reference ¢an be made fo Remington: The Science and Practice of Phar-
mafc;ﬁ, 19" Edition, Gennaro, Ed., Mack Publishing Co., Easton, PA, 1995,

[00304] Furthermore, the present compounds may be administered in combination with one
Or more glucocoricoid receptor agonists. Examples of such glucocarticoid receptor agonists
ae betametasone, dexamethasore, hydroconisone, methylprednisclone, prednisclore,
prednisone, beclomethasone, butixicort, clobetasol, flunisalide, flucaticone (and analcgues),
momethasone, triamcino[onacemnide, trizmeinolenhexacetanide GW-6585698, NXC-10185,
NXC-1020, NXC-1021, N3-126, P-4112, P-4114, RU-24858 and T-25 series,

[00305] It should be understood that any suitable combination of the compounds accorsing
to the invention with one or more of the above-mentionad compounds and optionally ane or

more further rharmacologically active substances arg considered to be within the sCope of
the present invention,

PHARMACEUTICAL COMPOSITIONS _

{00308} The compounds of tha present invention may be administered aone or in combination
with p'h armacettically acceptable carriars or excipients, in either single or multiple doses. The
pharmaceutical compositions according to the invention may be formulated with pharma-
ceulically accaptable carriers or diluente as well as any olher known adjuvants and ex-
cipients in accordance with conventional techniques such és those disclosed in Heminglon:
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The Science and Practice of Pharmacy,19™ Edition, Gennaro, Ed., Mack Publishing Co., r.
Easton, PA, 1995, ¢
[00307] The pharmaceutical compositions may be specifically formulated for administration
by any suitable route such as the oral, rectal, nasal, pulmonary, topical (including bucecal and
sublingual), fransdermal, intracisternal, intraperitoneal, vaginal and parenteral (including
subcutaneous, intramuscular, intrathecal, intravenous and intradermal) route, the oral route
being preferred. it will be appreciated that the preferred route will depend on the general
condition and age of the subject to be treated, the nalure of the condition to be treated and
the active ingredient chosen.

[00308) Pharmaceutical compositions for oral administration include solid dosage forms
such as hard or soft capsules, tablets, troches, dragees, pills, lozenges, powders and gran-
ules. Where appropriate, they can be prepared with coatings such as enteric coatings or
they can be formulated so as to provide controlled release of the active ingredient such as
sustained or prolonged release according to methods well-known in the art.

[00309] Liquid dosage forms for orat administration include solutions, emulsions, suspen-
sions, syrups and elixirs.

[00310] Pharmaceutical compositions for parenteral administration include sterile aqueous
and non-aqueous injectable solutions, dispersions, suspensions or emulsions as well as
sterile powders to be reconstituted in sterile injectable solutions or dispersions prior to use.
Depot injectable formulations are also contemplated as being within the scope of the present
invention.

[00311] Other suitable administration forms include suppositories, sprays, ointments,
crémes, gels, inhalants, dermai patches, implants etc.

[00312] A typical oral dosage is in the range of from about 0.001 to about 100 ma/kg body
weight per day, preferably from about 0.01 to about 50 mg/kg body weight per day, and
more preferred from about 0.05 to about 10 mg/kg body weight per day administered in one
or more dosages such as 1 {0 3 dosages. The exact dosage will depend upon the frequency
and mode of administration, the Sex, age, weight and general condition of the subject
treated, the nature and severity of the condition treated and any concomitant diseases to be
treated and other factors evident to those skilled in the art.

[00313] The formulations may conveniently be presented in unit dosage form by methods
known to those skilled in the art. A typical unit dosage form for oral administration one or
more times per day such as 1 to 3 times per day may contain from 0.05 to about 2000 mg,
e.g., rom about 0.1 to about 1000 mg, from about 0.5 Mg to about 500 mg., from about 1

mg to about 200 mg, e.g., about 100 mg.

-
L
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[002314] For parenteral routes, such as intravenous, intrathecal, intramuscular and similar ad-
anistrétion, typically doses are in the order of about half the dose emplayed for oral admini-
siration. _ '

[00315] The compounds of this invention ara generally ulilized as the free substance oras
phammaceutically acceptable galt thereof. Examples are an acid addition salt of & Comjround
having the utility of a free base and z base addition salt of a compound having the utility of a
free acid. The term ‘Pharmaceutically acceptable salts” refors to non-toxic salts of the com-
pounds for use according to the present invention which are gengrally prepared b‘}r reaisting the
free base with a suitable 0rganic or ingrganic acid or by reacting the acid with a sultable organc
arinorganic base. When a compohnd for use according to the present invention, conlzins a
free base such salis aro prepared in a conventional manner by Ireating a solution or Suspen-
gion of the compound with a chemical equivalent of a pharmaceutically acceptable acid. When
A compounds for use according to the present invention, contains a free acid such salts are
prepared in a conventicnal manner by treating a solution or suspension of the compound with a
chemical equivalent of g phanﬁaceutically acceplable base. Physiologically acceptable salts of
a compaund with a hydroxy g'réf-up include the arion of said compound in combination with a
suitable calion such as sodium'or ammonium ion. Other salte which are not pharmacaulically
acceptable may be usefu! in the preparation of compounds for use acco rding to the present in-
verttion and these form a further aspect of the present invention.

[00316] For parenteral administration, solutions of the present compaeunds in slerile aqueours
solution, aguecus prapylene glycal or sesame or peanut oif may be employed. Such fgueous
solutions should be suitable Buffered if necessary and the liquid diluent first rendered izotanic
with sufficient saline or glucose. The aqueous solutions are particularly suilable li::r_ irntraue-
nous, intramuscular, subcutaneous and infraperitoneal administration. The sterile AQUEQUS
media employed are ali readily éuailabl‘e by standard techniques known Lo those skilled i the
art, ' ,

[Q0317] Suitable pharmaceutical carriers include inert solid diluents or filers, sterils aguesLs
solution and various organic solvents. Examples of suitable carriers are waler, salt solutions
alcohois, polyethylene glycols, b&iyhydruxyemnxylated castor oil, peanut ofl, olive il svrup,
phespholipids, gelatine, lactose, terra alba, sucrose, cyclodesdrin, amylose, magnesium
slearate, tale, gelatin, agar, pectin, acacia, stearic acid or lower alkyl ethers of cellulnge, silicic
acid, fatty acids, lally acid amines, fatty acid menoglycerides and diglycerides, penlaerythnigl
fatty acid aaters, palyaxyethwiane, hydroxymethylcellulose and palyvinylpyrrolidone,

:SimiFarF:.r, the carriar or dilvent may inchide any sustained release material known in the a,

such zs glyc:éryl monostearate or glycery dislearate, alone or mixed with o wax. The
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formulations may also include wetting agents, emulsifying and suspending agents,
preserving agents, sweetening agents or flavouring agents.

[003i 8] The pharmaceutical compositions formed by combining the compounds of ths inven-
tion and the pharmaceutically acceptable carriers are then readily administered in a variety of
dosage forms suitable for the disclosed routes of administration. The formutations may con-
veniently be presented in unit dosage form by methods known in the art of pharmacy.

[00319] Formulations of the present invention suitable for oral administration may be pre-
senled as discrete units such as capsules or tablets, each containing a predetermined amount
of the active ingredient, and which may include a suitable excipient. These formulations may
be in the form of powder or granules, as a solution or suspension in an agqueous or non-
aqueous liquid, or as an oil-in-water or water-in-oil liquid emulsion.

[00320] Compositions intended for oral use may be prepared according to any known method,
and such compositions may contain one or more agenls selected from the group consisting of
sweelening agents, Havouring agents, colouring agents, and preserving agents in order to jpro-
vide pharmaceutically elegant and palatable preparations. Tablets may contain the active in-
gredient in admixture with non-toxic pharmaceutically-acceptable excipients which are suitable
for the manufaclure of tablels. These excipients may be for example, inert diluents, such as
calcium carbonate, sodium carbonate, lactose, calcium phosphate or sodium phosphate:
granulating and disintegrating agents, for example corn starch or alginic acid: binding agents,
for example, starch, gelatine or acacia, and lubricating agents, for example magnesium
stearate, stearic acid or talc. The tablets may be uncoated or they may be coaled by known
techniques to delay disintegration and absorption in the gastrointestinal tract and thereby pro-
vide a sustained action over a longer period. For example, a time delay material such ag glyc-
eryl monostearate or glyceryl distearate may be employed. They may also be coated by the
techniques described in U.S. Patent Nos. 4,356,108; 4, 1 66,452; and 4,265,874, incorporaled
herein by reference, to form osmotic therapeutic tablets for controlled release.

(00321] Formuiations for oral use may also be presented as hard gelatine capsules where the
active ingredient is mixed with an inernt solid diluent, for example, calcium carbonate, calcium
phosphate or kaolin, or a soft gelatine capsule wherein the active ingredient is mixed with water
or an oil medium, for example peanut oil, liquid paraffin, or olive oil.

[00322]) Aqueous suspensions may contain the active compounds in admixture with excipients
suitable for the manufacture of aqueous suspensions. Such excipients are suspending agents,
for example sodium carboxymeth ylcellulose, methylceliulose, hydroxypropylmethylcellulose,
sodium alginate, polyvinylpyrrolidone, gum tragacanth and gum acacia; dispersing or wetting
agenls may be a naturally-occurring phosphatide such as lecithin, or condensation products of
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an alkylene oxide with fatty acids, for example polyoxyethylene stearate, or condensation prod-
ucts of ethylene oxide with long chain aliphatic alcohols, for example, heptadecaethyl-
eneoxycetanol, or condensation products of ethylene oxide with partial esters derived fror fatly
acids and a hexitol such as polyoxyethylene sorbitol monooleate, or condensation products of
ethylene oxide with partial esters derived from fatty acids and hexitol anhydrides, for exanple
polyethylene sorbitan moncoleate. The aqueous suspensions may also contain one ar more
colouring agents, one or more Hlavouring agents, and one or more sweetening agenis, such as
sucrose or saccharin,

[00323] Oily suspensions may be formulated by suspending the active ingredient in a vegela-
ble oil, for example arachis oil, olive oil, sesame oil or coconut oil, or in a mineral oil such asa
liquid paraffin. The oily suspensions may contain a thickening agent, for example beesway,
hard paraffin or cetyl alcohol. Sweetening agents such as those set forth above, and flavouring
agents may be added to provide a palatable oral preparation. These composilions may be pre-
served by the addition of an anti-oxidant such as ascorbic acid.

[00324) Dispersible powders and granules suitable for preparation of an aqueous suspension
by the addition of water provide the active compound in admixture with a dispersing or wetting
agenl, suspending agent and one or more preservatives. Suitable dispersing or wetting agents
and suspending agents are exemplified by those already mentioned above. Additional excipi-
ents, for example, sweetening, flavouring, and colouring agents may also be present.

[00325] The pharmaceutical compositions comprising a compound for use according to the
present invention may also be in the form of cil-in-water emulsions. The oily phase may he a
vegetable oil, for example, olive oil or arachis oil, or a mineral oil, for exampie a liquid paraffin,
or a mixture thereof. Suitable emulsifying agents may be naturally-occurring gums, for example
gum acacia or gum tragacanth, naturally-occurring phosphatides, for example soy bean, leci-
thin, and esters or partial esters derived from fatty acids and hexitol anhydrides, for example
sorbitan monooleate, and condensation products of said partial esters with ethylene oxide, for
example polyoxyethylene sorbitan monooleate. The emulsions may also conltain sweelening
and flavouring agents,

[00326] Syrups and elixirs may be formulated with Sweelening agents, for example glycerol,
Propylene glycol, sorbitol or sucrose. Such formulations may also contain a demulcent, pre-
servative and flavouring and colouring agent. The pharmaceutical composilions may be in the
form of a sterile injectable aqueous or oleaginous suspension. This suspension may be fomy-
fated according to the known methods using suilable dispersing or welling agents and sue-
pending agents described above. The sterile injeclable preparation may also be a sterile in-
jectable solution or Suspension in a non-toxic parenterally-acceptable diluent or solvent, for ex-
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ample as a solution in 1,3-butanediol, Among the acceptable vehicles and solvents that rmay
be employed are water, Ringer’s solution, and isotonic sodium chloride solution. In addition,
sterile, fixed oils are conveniently employed as solvent or suspending medium. For this pur-
pose, any bland fixed oil may be employed using synthetic mono- or diglycerides. In addition,
fatty acids such as oleic acid find use in the preparation of injectables.

[00327] The compositions may also be in the form of suppositories for rectal administration of
the compounds of the present invention. These compositions can be prepared by mixing the
drug with a suitable non-irritating excipient which is solid at ordinary temperatures but liquid at
the rectal temperature and will thus melt in the rectum to release the drug. Such mateiials in-
clude cocoa butter and polyethylene glycols, for example.

(00328] For topical use, creams, ointments, jellies, solutions of suspensions, efc., containing
the compounds of the present invention are contemplated. For the purpose of this application,
topical applications shall include mouth washes and gargles.

[00329] The compounds for uge according to the present invention may aiso be administered
in the form of liposome delivery systems, such as small unitamellar vesicles, large unilameillar
vesicles, and multilamellar vesicles. Liposomes may be formed from a variety of phospholipids,
such as cholesterol, stearylamine, or phosphatidylcholines.

[00330] in addition, some of the compounds for use according to the present invention may
form solvates with water or common organic solvents. Such solvates are also encompassed
within the scope of the present invention.

[00331] Thus, in a further embodiment, there is provided a pharmaceutical composition coin-
prising a compound for use according to the present invention, or a pharmaceutically accept-
able sall, solvate, or prodrug thereof, and one or more pharmaceutically acceptable carrizis,
excipients, or diluents.

[00332] If a solid carrier ig used for oral administration, the preparation may be tabletted,
placed in a hard gelatine capsule in powder or pellet form or it can be in the form of a iroche
or lozenge. The amount of solid carrier will vary widely but will usually be from about '5 mg
to about 1 g. If a liquid carrier is used, the preparation may be in the form of a syrup, emul-
sion, soft gelatine capsule or sterile injectable liquid such as an agqueous or non-aqueous
liquid suspension or solution,

[00333] A typical tablet which may be prepared by conventional tabletting techniques rnay
conlain:

{00334] Core:

{00335} Active compound (as free compound or salt thereof) 5.0 mg

[00336) Lactosum PH. Eur. 67.8 mg
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[00337] Cellulose, microcryst, (Avicel) 314 mg A
¥
[00338) Amberite” RP88* 1.0 mg '
[00339] Magnesii stearas PH. Eur. g.s.
[00340] Coating:
(003413 Hydroxypropy! methylcellulose approx. 9 mg
[00342] Mywacett 9-40 T+ approx. 0.9 mg
[00343) Polacrillin potassium NF, tablet disintegrant, Rohm and Haas.
[00344] ** Acylated monoglyceride used as plasticizer for film coating.

[00345] The compounds of the invention may be administered to a patient which I3 & mam-
mal, especially a human in need thereof. Such mammals include aiso animals, both domes-
tic animéls, e.g., household pets, and non-domestic animals such as wildlife,

[00346] Any novel feature or combination of features described herein is considered
essential to this invention.

[00347] The present invention also relate to the below methods of preparing the
compounds of the invention.

[00348] The present invention is further illustrated in the following representative
examples which are, however, not intended te limit the scope of the invention in any vsay.

EXAMPLES

[00349] The following examples and general procedures refer to intermediate compoinds
and final products for general formula (1) identified above. The preparation of the com-
pounds of general formula (I} of the present invention is described in detail using the follow-
ing examples. Occasionally, the reaction may not be applicable as described to each com-
pound inciuded within the disclosed scope of the invention. The Compounds for which thig
occurs will be readily recognised by those skilled in the art. In these cases the reactions can
be successfully performed by conventional modifications known to those skilled in the art,
which is, by appropriate protection of interfering groups, by changing to other conventional
reagents, or by routine modification of reaction conditions. Alternalively, other reactions dis-
closed herein or otherwise conventional will be applicable to the preparation of the corre-
sponding compounds of the invention. In all preparative methods, all starting materials are
known or may easily be prepared from known starting materials. The structures of the nom-
pounds are confirmed by either elemental analysis or nuclear magnetic resonance (NMR),
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where peaks assigned to charactensllc pratons in the title compounds are presented wher

appropriate. 'H NMR shifts (ﬁH} are given in parts per million (pom} down field from tetrame-

© thylsilane as internal reference standard. M.p.: is meltmg paint and is given in °C.anid is not

corrected. Column chromatographg.r was carried out using the technique described by W.C
Sull et al., J. Org. Chem, 43: 2923 (1378} an Mearck silica gel 60 (Art. 3385), HPLC analyses
are performed using Spm C18 4 x 250 mm column eluted with various mixtures of water and
acelonitrile, flow = 1 ml/min, as described in the experimental section.

[00350] Microwave oven synthesis: The reaction was heated by microwave rradliation in
scaled mmrowaue vessels in a single mode Emrys Optimizer EXP from PersonaIChem!s-
LryiB.

[00351] Freparative HPLC: Calumn: 1.9 x 15 cm Waters XTerra RP-18 Buffer: linear gradi-
ent 5 -95% In 15 min, MeCN, 0.1 % TFA, flow rate of 15 ml/min. The pooled fractions are
either evaporated to dryness in vacuo, or evaporated in vacue untit the MeCN is rernovet,
and then frozen and freeze dried.

[00352] ABBREVIATIONS

[00353] d=dlay(s)

[00354] g=gram(s}

[06255] h=hour{z)

[00358] Hz=hertz

[08357] L=liter(s)

{00358] M=molar

(003591 mg=milligram(s)

[00360] min=minuts({s)

[00361] mL=miililiter{s)

[00362] mmaoil=millimolafs)

[00363] mol=male(s)

[00364] ppm=pats per million
[00365] psi=pounds per square inch
[00386] ESI=electrospray ionization
[00367] m/z=mass to charge ratio
[00388] mp=melting point

{00369] MS=mass spectrometry
[00370] HPLC=high pressure liquid chromategraphy
{00371} RP=reverse phase
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(00372] HPLC-MS=high pressure liquid chromatography-mass spectrometry
[00373] NMR=nuclear magrietic resonance spectroscopy
[00374] it-room temperaluse

[00375] TLC=thin layer chromaiography

[00376) DCM=dichloromethane, CH.CL, methylenechloride
[00377] DIPEA=N, N-diisopropylethylamine

[00378] DMF=, Ardimethyliormamida

[00379] DMSO=dimethylzulfoxide

[00380] EDAC=1-elhyl-S-{a-dimethyIaminnprupyf}carbodiimide hydrochloride
(00381} Et;0=diethyi ether

[00382] ElQAc=cthyl acetaia

[00383] HOBt=1-hydroxybenzotriazale

[00284] MeCN=ac=ionitrile

[00385] MeOH=mathano!

00336} NMP=N-methylpyrrolidin-2-one

[00387] TEA=lriethylamine ,

[00388] TFA=trilucroacetic acid

[00389) THF=tetrahydmiuran.‘

[00390] COCl=deuterio chloroform

[20381] CD,OD=ietradeuteric mathanol

[00392] DMSO-di=hexadeuterio dimethylsulfoxide

~_[00393] ANALYSIS

[00394] NMR

[00395] NMR spectra were recorded al 300 and 400 MHz on a Bruker DRX3200, DRX00 or
AV4CQ instrument equipped with 5 mm selective-inverse (SEI, 'H and *G), 5 mm broac-
band inverse (BB, 'H, broad-band) and 5 mm guadro nuclear (QNP, 'H, C) probaheads,
respectively, ‘Shiits (5) are given in parts per million (Ppm} down field from tetramethylzilane

.. 8sinteral reference standard.
0

[00386] HPLC-MS

[00397] HPLC-MS method

[00338] The RP-analysiz was perfarmed on an Agilant MPLG system {1100 degasser, 1100
Pump, 1100 injector and 2 1 {040 GAD) fitted with an Agilent MS detector system Modal VL

(MW 0-1000) and a $.E.D.E.R.E Model Sedex 2% ELE deiector system using a Waters X-
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terra MS €18 column (5 um, 3.0 mm x 50 mm} with gracdient elution, 5 % to 95
(0.05 % TFA in acelonitrile) in sclvent A (0.05 %, TFA in water) within 3 min, 2.7 milsinin,

temperature 40°C,

[00399] PREPARATIVE TEGHNIGUES
[00400] HPLC
[G0401] HPLC methad 23

%% solven

[00402] The RP-purification was performed on a Giison system {3 Gilson 306 pumps, Gil-
son 170 DAD detestor and a Gilson 215 liquid handler) using a Waters *-terra RP (10 pm,
30 mm x. 150 mm) with graciient elution, 5 9% to 95 o -sb-lﬁent B{0.05% TFA in
in‘solventﬁ; {0.05% TFA in water) within 15 min, 40 mL/min, detection at 210 nm, tempara-

acelonitrile)

tuie . The pooled fractions are either evaporated to dryness in vacuo, or evaporated mn

wacuo until the acetonitrile is removed, and then frozen and freeze drieg.

[00403] GENERAL

[G0404] The following examples and general Procedures refer to intermediate compoungds

and final products for general formula (I} idenlified in the speciication and in the synthesis

schemes. The preparation of the compounds of general formula {1}

of the present invention

is clescribed in detail using the following examples. Octasionally, the reaction may not be

applicable as described to each compound included within the disclosed scope of the inven-

tion. The compounds for which this occurs will be readily recognised by thiose skilled in the

art. In these cases the reactions can be suceessfully performed by conventional modifica-

tions known to those skifled in the art, which is, by appropriate protection of inierfering

araups, by changing to other fonventional reagents, or by routing modif

icalion of reaction

conditions. Altematively, cther reacticns disclosed herein or gtherwise conventional will be

apphicable to the preparation of the correspendng compounds of the invention.

In all prepa-

rative methods, ail slarting materials are known or may be prepared by a person skilled in
the art in analogy with the preparation of similar known compounds or by the Gereral progce-
dures A through 0 described herein. The structures of the compounds are confirmed by ei-

ther elemental analysis or nuclear magnetic rasonance {NMR), where peaks assigned to

eharactenstic protons in the titie compounds are presented wh

&re appropriate.
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{00405] GENERAL PROCEDURES
[00406] General procedure (A}
[06407] Compounds of the formula {la) according to the invention wherein [*, R?, and [3*

are as defined for formula (1), with NR*R! corresponding to ring A, can be prepared ag out-
8 lined below:

. .
4
R j\ N R
AN R g 4 rFl
¢ 1 b = R
Y = BF

{1y i R' flaj
[00408] A benzimidazole of formula (i) wherein NFPR” cofresponds te ring A defined above
may be reacted with a carbaxylic acid in the presence of coupling reagents (e.q., EDAC and
HOBL) or an activated carboxylic acid of the fermula {IN} wherein R" is as definsd above.
10 This reaction may be carried out in a suitable solvent (e.g., dichloromethane] in the pres-
ence of a base (e.g., DIPEA) al arbient lemperature. ‘

[00409] General procedure (B)

[00410] Compounds of the formula {Ib) aceerding fo the invention whersin R% RS Rt RE e
15 R R", and R" are as defined for formula {1}, with NR*R* corresponding 1o rnng A, can be

prepared as outlined below: '

Ci RS R H a
O My e ' A T
oM. ' 3 ME o OH ggm: o B u\"?rF
3 Ri1 . L
2 OH Rin _ ] s ks
- DIPEA, EtaH al RIFEA, THF
" H%Hw (Vi R 10
(v - re” T Ri1 .
R e wil
A1z 1 o Rz fvil)
HyPd H ey R2-GHO - M T
—_ L — Re—¢ |
MeOHDCM Hi NMP, 50°C M A3
Rg A6 Rio
Hs)'[/k\ o it !
R11 [=g%s 11
Riz
{viny (o}

[0R411] 4-Fluoro-3-nitrobenzoic acid may be reacted with an amine of formula (IV) wherein
R%, R*, R'", R"" and R* are as defined above. This reaction may be carried oul in a suitable
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solvent (e.g., ethanol) in the presence of a base (e.g., DIPEA) at ambient temperature form-
ing the secondary aniline of formula (V). The carboxylic acid of formula (V) then can be acti-
vated with HOBT and EDAC and reacted with an amine of the formula (V1) wherein NRR* is
ring A as defined above. Thig reaclion may be carmied out in a suitable solvent (e.g., THF) in
the presence of a base (e.g., DIPEA) at ambient temperature forming the compound of for-
mula (VIl). The nitro group of compounds of formula (VIl} may be reduced by hydrogen un-
der pressure in a suilable solvent (e.g., methanol/dichloromethane) in presence of a calalyst
(e.g., palladium on activated carbon) at ambient temperature to form the diamine of formula
(V. Compounds of formula {Vil) may be reacted with an aldehyde of formula (IX} wherein
R?is as defined above. This reaction may be carried out in a suitable solvent (e.g., NMP) in

the presence of a drying agent (e.g., molecular sieve 4 A) at 50°C 1o form compounds of for-
mula (Ib).

[00412] General procedure (C)
[00413) Compounds of the formula (Ic) according to the invention wherein R? R?, and R are

as defined for formula (i), with NR°R* corresponding to ring A, can be prepared as outlined
below:

N
o A3” “Ra o
EDAC R4 R
O,N oH HOBI O,N N H,/Pd H,N SN 4
Aa A3
DCMm
(V1) (X) (X1)
o}
_R4
R2-CHO N N
Ro—{ |
NMP N R3
50°C H
16 h |
(1% (lc)

[00414] 4-Amino-3-nitrobenzoic acid can be activated with HOBT and EDAC and reacted
with an amine of the formula (V1) wherein NR°R* is ring A as defined above. This reaction
may be carried out in a suitable sclvent (e.g., THF) in the Presence of a base (e.g DIPEA)
at ambient temperature io form the compound of formula (X). The nitro group of the formula
(X) may be reduced by hydrogen under pressure in a mixture of methanol and dichloro-
methane in presence of a catalyst (e.qg., palladium on activated carbon) at ambient tempera-
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lure to form the diamine of the formula (X1}, (XI) may be reacted with an aldehyde of the
formula (IX) wherein R? is as defined above. This reaction may be carried out in NMP in the
presence of a drying agent (e.g., malecular sieve 4 A) at 50°C 1o form target product {ic).

[00415] General procedure (D)

[06416] Compounds of the formula (1) according to the invention whersin ', R°, R%, and
R are as defined for formula (1), with NR*R* corresponding to ring A, can be prepared as
outlined below:

B . A i

: nt ¥ A
- .
4 O hiq“ B.—‘f—"' | 4 Na
N A iy N

{21 R (g
[00417] An indole of formulz (XII) wherein R’, R*, and R° are as defined above, with NR'R?
corresponding to ring A, may be reacted with an aikyhenzyl halide of the forprula (I

]

wherein R' iz as defined above in the presence of base {e.9., sodium hydride). This reaction
may be cared outin & suitable solvent {e.g., DMF) ai a temperature of up to reflux.

{00418] Example 1 {(General p;mce'dure {A))
Furan-2-carboxylic acid {2-[5-{1 ,3,3—tn‘methyi-S-azaTbEcycro[ﬂ.z. Tloctane-6-carbonyt-
benzaimidazol-1-yl-ethyll-amide

M S gy CH,
<'I;I L ®<DH3

.~

“-»».JD
[G0419] To a solution of 2-furoic acid {37 mg, 0.33 mmol} in dry THF {2 mL}) at room tem-
peraiure under an inert atmosphere of nitrogen were added HOBL {49 mg, 0 36 mmel} and
EDAC (82 mg, 0.43 mmol, and the resulling solution was stirred for 30 min. [1-{2-Amino-
athyl)1 H-benzoimidazol-5-yl]-(1,3 3-timethyl-g -aza-bicyclo[3.2.1]oct-8-yl)-matharone
triflugroacetate (150 mg, 0.33 mmoi) was added 1o the solution followed Dy TEA (0,184 mL,
1.32 mmel), ‘and the reaction mixture was stirred for 16 h at room temperature. The volatiles
were evaporated in vacuo and the re sulting solid was puritied by preparative HPLG, dried jn
vacua at 50 °C affording 100 mg (70%) of the title compound as a solid. MS-ES| m 435;
*H MR (400 MHz, DMSO-0k) 6 0.85-0.99 (m, 6H), 1.07 (d, 3H), 1.29-1.41 (m, 4H), 1.50-
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.32 (m} and 2.10-2.11 (m, $H), 1.76-1.78 {m, 1H), 3.02 (d}, 3.13 (), 3 32 (d} and 3.47 (g, ﬂ@
2H), 3.58 (t, 2H), 3.87-3.89 (M) and 4.39-4.41 (m, 1H), 4.56 (1, 2H), 6.5 (s, 1H), .98 (d,
1H), 7.48 (ad, 1H), 7.77-7.82 (m, 2H), 7.88 (1, 1H), B.54-8.58 (m, 1H), 8.07 (d, 1H).

[00420] The following compounds were synthesised employing a similar methed to the ane
described in Example 1 above:

MS-
Ex.  Structure RAW IUPAC Name £5]
fiv'z
Or . . - .
fi VT, 1-Acetyl-piperidine-4-
¢ o " carboxylic acid {2-[5-(1,3.3-
‘ o r‘( Hyl timethyl-6-aza-bicyclo-
1-1 N 493 .65 434
[3.2. 1]Joctane-B-carbonyl)-
N benzoimidazol-1-yl]-ethyl)-
O::d‘cna amidg
L] .
</NN - 2-Methoxy-A-{2-[5-(1,3,3-
GH, trimethyi-5-aza-bicyelo-
1-2 45 N/’ﬁ HyC 412,53 [3.2.1Jactane-8-carbony!)- 413
?r” ‘benzoimidazol-1 -ylJethyl}-
H G:D acetamide
O
QN:Q)LH%G& A-{2-[5-(1.3,3-Trimethy|-6-
CH .
3 aza-bicycig[3.2 1loctane-5-
1-3 4] /’)\1 HC 445,57 yelol ] . ] 446
o caibonyl}-benzoimidazol-1-
\" ) y(I-ethyl}-isonicotinamide
{-N@c"'s {2451 .3.3-Trimethyl-6-
f S aza-bicycio[3.2 1]ociane-s-
f-4 N oM, agp gy yelof3.2.1Jo 363
q}.rw H,C carbiony!l-benzoimidazol-1-
H

HC ' yll-ethyl}-acetamide
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{2-{5-(1,2,3-Trimeth yl-6-aza-
¢:@i’®<°”’ bicyclo[3.2 1]octane-6-
TH, i
1-5 o by 44059 carbonylybenzoimidazak1- 441
he, I yl}-ethyl-carbamic acid ters
me buty| ester _
" . cH Isoxazole-5-carboxylic acid
¢ @&HJ (2-[5-(1,3,3-trimethyl-6-aza-
6 o He 43553 bicycio[d.2. tjoctane-5- 436
[ziﬁ . carbonyl)-benzoimidazol-1-
- ' vl]-ethyl}-amide
; M CH, N{2-[5- 1,3,3-Trimethyl-5-
<N (]
3 aza-bicyclo[3.2.1joctane-6-
7 5 4 44458 yools.2.1; 445
i carbon y!}-pe hzoimidazol-1-
5 . yll-ethyl-benzamide

[00421] Example 2 (General procedure (B))
3-[2-Ethyl-5-(1,3 ,a—trimelhyl-ﬁ-aza-bicycl0{3,2.1]octane-e-carbonyl}-benmmidazol-1 -y}
prapionic acid ethy| ester

H.C N
S P
M GH,
ﬁ Hac
g

[00422] To a salution of 3-[2-amino-4-(1 ,3,3-ln‘methyI-E—aza—bicyclu[ﬂ.z.1]uctane«lﬁ—
'c:arbonyi)—phenyramjno]—pmpjonic_ acid ethy! ester (250 mg, 0.645 mmal} in dry NMP (10 mL)
at room temperaiure under an ingrt aimosphere of nitrogen was added approx. 200.mg of
molacular sieve 4 A foliowed by éceta!dehyqe (93 ul, 1.29 mmol). The mixture Was stl'rréd
for 16 rs at 50°C. The reaction was quenched by the addition of water (100 mL) iollowed
by extraction with diglhy! ether {3 x 100 mL}. The combined organic phases were washed
with brine (4 x 200 mL), dried (MgSO,), futered, and evaporated in vacug, The resulting il
was puritied by preparative HBELC, dried in “acup at 50°C aifording 104 mg (38%) of the title
compound as brown oil. M3-ES| my 428; "M NMR (400 MHz, CDCI3) & 0.88-1.06 (m, G3H),
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111123 {m. 7H), 1.24-1 26 (m) and 1.65-1.65 {m, 1H), 1.36-1.45 {m, 2H), 1.50 (1, 3H) { '
174181 (m, 1H), 2.23-2.30 (m} and 8.12-3.20 (m, 1H), 2.81 (4, 2H), 2.96 (g, 2H), 5.92-3.35
(m, 1H). 3.32 (dd) and 3.62 {dd, 1H), 4.03-4.07 {m) and 4.63-4.67 (m, 1H), 4.14 (. 2H), 4.45
(dt, 2H}, 7:32-7 46 (m, 2H), 7.24 (d, 1H) '

[00423] Example 3
3-[2-Ethyl-5-{1,3 ,3—trimethyl-ﬁ—aza-bicycla[ﬂ.2,1']octane-e-carbonyr}-benzimidaznl’-1 -ylj-
propienic acid

H.C
3 ‘\__é-’wﬁi h@ CH.E,
N CH,
,LJ ' Hyl

HO™ ™o
[G0424] Ta a solution of 3-[2-ethyl-5-{ 1,3,3~1rimethyr—B—aza—biqyclo[&E.1]octane-s—carhonyr}-
benzimidazol-1-y|)-propionic acid ethyl ester (104 mg, 0.244 mmol} in 86% ethanel (5 mL) at
room temperature under an inert atmosphere of hitrogen was added 1N NaQH fag) (0.3 mL,
3.3 mmol). The mixture was stimed for 2 hrs at room temperature. The reaction was
quenched by the addition of waler (5 mL} and acidified to pH 2 with 1N HCI followed by ex-
traction with diethyl ather (2 x 10 mL}. The combined organic phases were washed wilh wa-
ter (2 x-10 mL}, brine (10 mL), dried (MgSO.), titered, and evaporated in vacue affording 11
mg (11%) of the tille compound as yellow oll. MS-ES| m/z 398 'H NMR (400 MMz, CDCI3)
5 0.83-1.08 (m, 6H}, 1.12-1.22 (m, 7H), 1.24-1.28 {m} and 1.46-1.84 (m, 1H), 1 30-1.39 {rn,

© 2H), 133 {1, 8H), 1.63-1.74 (m, 1H), 2.22-2.32 (m) and 3.15-3.27 (m, 1H), 2.26 {1, 21}, 2.85

{t: 2H}, 3.51 (g, 2H). 7.25-7.35 {m. 2H}, 7.56 (d) and 7.74 (d, 1H).

[00425] Example 4 (General procadure {C})
2-[5-(1 3,3-Trimethyl-6-aza-bicyelol3.2.1 loctane-8-carbonyl)-i H-benzimidazol2-ylj-
cyclopropanscarboxylic acid ethwl ester

— N CH,
o H
o CH,

[09426] To a solution of {3,44:i|'aminophenylj-(1',3,S-trimethyl‘—ﬁ-azabieycln{&.2.1]oct-a-yr}-
methanone (500 mg, 1.74 mmaod) in dry NMP (25 mL) al room temperature under an inert
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atmosphere of nitrogen was added approx. 500 mg of melecular sieve 4 A followed by athy|
2-forn‘1yl-‘f-cyclupropanecarbnxylate (0.51 mL, 3.86 mmol), The mixture Was slirred for 18
hrs at 50°C. The reaction was quenched by the additfon of water {100 mL) followed by ex-
traction with diethy! ether (3 x 100 mL}. The combined organic phases were washad with
water (3x 100 mL), brine {100 mi), dried (MgSQ.), filtered, and evaporated in vaoun. The
resulting oit was puritisd by preparative HPLC, dried i vacuo at 50°C affording 60 mg (8%,
of the litle compound as a solid, MS-ES| myz 410; 'H NMR (400 MHz, CDCI3) 5 0.88-1 06
(M, 8H), 1.07-1.20 (m, 4H), 1.25 {1, 3H), 1.27-1.34 im) and 1.49-1.66 (m, 3H), 1.36-1.48 {m,
2H), 1.72-1.84 (m, 2H), 2.36-2 48 (mn, 1H), 2.662.78 (m, 1H), 3.18-327 (m, 1H}, 3.30 ()
and 3.85 (d, 1H), 4.00-4.06 (m} and 4.57-4.65 ¢m, 1H), 4.14 (g, 2H), 7.18-7.30 (m, 2H), 7.57
(d 1H} 10.37 (brs, 1H).

[00427] Example 5
2-[5-{1.3 ,3-Tiimethyl-ﬁ—aza-bicycb[a -2.1]octane-5-carbonyl}-1 H-benzimidazal-2-ylj-
Cyclopropanecarboxylic agid ‘

M N GH,

a :N' CH,
HD H

0 CH,
[0G428] To g solution of 2~{5-(1,3,3-rrimelhyl-6—aza=bicyéro[s.é.1]octane—5-calbonyl)-1H-
ber‘rzimidgzoI-E—yl_l-cycfapmpanecarboxylic acid ethyl ester (80 mg, 0.147 MM} in 96%
ethanal (3 mL) at room temperature under an inert dimasphere of nitrogen was added 1N
NaCQH {aq) [0.38 mL, 0.36 mmol). The mixture was stirred tor 16 hrs gt 50°¢C. The resclion
was quenched by the addition of water {3 mL}and acidified to pH 2 with 1N HCI forlcawed by
extraction with diethyl ether {2 x 3 mL). The combined organic phases were washed with wa-’
ter {2 x 5 mlL}, brine (5 mL}, dried (MgS0.), filtered, and evaporated in vacuo affording 49
mQ {88%] of the titlke compound as a selid. MS-ES| M2 382 'H NMR (400 MHz, CDCI3) 6
0.87-1.06 (m, 6H), 108-1.20 (m, 4H), 1.30-1 38 {m, TH), 1.:39-1.45 (m) and 1.48-1 84 {m,
SH)1.70-1.80 (m, 2H), 1.91-2.01 m, 1H), 2.18-2.30 (m} ang 2.43-2 61 {m} and 2.85-3.02
(M, 2H}, 3.15 (1) and 3.68 {t, 1H}, 3.20-3.34 (m, TH}, 3.88-4.01 (m) and 4.54-4.85 fm, 1H)
7.39-7.50 (m, 1H), 7.69-7.85 {rm, 2Hj),

(004291 The tallowing compounds were synthesised employing a similar mettod to the ONes
described in Examples 2, 3,4 arnd 5 above: ’
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Mé-ES)

Ex.  Strecture VY IUPAC Name ,
THEZ

‘ 3-{2-Methyl-3-{1,3,3-trimethyl-

0 " :

ne—¢ S B-aza-bicyclo[3.2.1]octane-6-
5.1 e, 411,54 o 412

MG carbonyl)-benzimidazel-1-yl-

e e o propionic acid ethyl ester

2-[1-Ethyl-5-(1,3 3-trimethyl-

i 6-2za-bicyclo-[3.2.1]octans-6-
5-2 H,c—\DF;I:J)L Q}ﬂ’ 437.58 carbonyl)-1H-benzimidazal-2- Ani:".
© cH, o4, yil-cyclopropanecarboxylic
acid ethyl ester

N 3-[2-Methyl-5-(1,3 3-trimethy!-
o o GH .
Ho—¢ 8 B-aza-bicyclo-[3.2.1]octane-5-
5-3 CH;  383.49 334
H,C

carbonyl}-benzimidazol-1-yl}-
propionic acid

Mo o

21 -Ethyl-5-(1,3,3-trimethyl-
KM o, B-aza-bicyclo-[3.2.1]octane-6-
5-4 | ‘O_J}_(( @(cuﬂ 409.53 carbonyl}-1H-benzimidazol-2- 419
0 CH CH, ¥l]-cyclopropanecarboxylic
acid

[00430] Example 6 {General procedure (D))
351 ,3,3~Tri'met|'1yl-B—aza—bicyclo[S.z.1]octane-s-carbchyl}'—FndaI"1 -yl]-propionic acid sthy
ester

O

a N CH
O (j@/“\[ § et

N <l
Hjc—”xoh

H.G
{G0431] To a solution of {1 HAindal-5-y)-(1 3,3-trimethyl-6-aza-bicyclel3.2 1 Jocl-6-yi)-
methanane {250 mg, 0 84 mmol) in dry DMF (5 mL} at room temperature under an inert at-
mosphere of Mitrogen was added sodium hydride {30 mg, 1.26 mmaol, 80% dispersion i oil],
and after stiring for 30 min athyl bromopropionate (168 mg, 0.93 mmol) was added, and the
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reaclion mixture was stirred for 16 h at 60°C. The reaction was quenched by the addition o
water {20 mL} followed by extraction with DCM {3 %100 mL). The combined organic phages
were dried (MgSQ.), filtered and evaporated in vacuo. The resulting solid was purified by
silica gel chromatography using a mixture of ethyl acetate and heptane {1 1) as eluent, Pure
fractions were collected, the solvent evaporated in vacuo and dried in vacuo at 50°C affero-
ing 125 mg {37%} of the title compound as a solid, MS-ESI m/z 397, 'H NMR (400 MHz,
©DCl} & 0.95 (d, 3H}, 1.03 (d. 3H), 1.13-1.22 (m, 7H), 1.25-1.43 {m, 2H), 1.45 (s, 1H), 1.62-
1.63 (m, 1H), 1.76-1.80 {m, 1H), 2.29-2.33 (m, TH), 2.82 {1, 2H), 3.28-3.35 (m) and 3.63 (d),
1H}, 4.12-4.14 and 4.64-4.66 (m, 1H), 4.11 (g, 2H), 4.47 {t, 2H), 6.52 {d. 1H), 7.18 (d, 1H),
7.32-7.38 {m, 2H), 7.74 {d, 1H).

(00432] Example 7
3-[5-(1 ,3,3-Trimethyl—B-aza-bicycIU[E.E.T]or:taﬂe-ﬁﬂarbonyl}-indol-T—yi]-pr'opioni{: acicd

[00433] Tc a solution of 3-[5-(1 3,3-timethyl-8-aza-bicyclo[3.2. 1 Joctane-B-carbonyli-ingdal-1-
yl-propionic acid ethyl ester (80 mg, 0.2 mmoi) in ethano! (2 mi) was added 1N aguenus
s0dium hydroxide solution (2 mL}, and the resulting solution stirred for 2 h. The selution as
acidified with 1N hydrachloric acid solution before lhe organic volatiles were removed in
vacuo, and the aqueous re’siduéé‘were extracted with DOM (3 ¥ 5mL). The combined or-
ganic phases were dried (MgSQ.), filtered, and evaporated in vacuo, The resulting solid
was purified by preparative HPLC, driad in vacue at 50 °C affording 55 mg (74%) of the title
compound as a solid. M3-ESi m/z 369: 'H NMR (400 MHz, DMSCO-dh) 5 0.04 (d, 3H), 1.04
(d, 3H). 1.13-1.17 {m, 4H), 1 28-1.38 (m, 2H), 1.43-1.45 {m, '1H), 1.60-1.63 {m, 1H), 1.75-
1.79 (m, 1H}, 2.24-2 32 and 3.25-3.26 im, 1H}, 2.74 {4, 2H), 3.27-3.35 {rm) and 3.62-1.65
(M), TH), 4.08-4.10 and 4.62-4.63 (m, 1H), 4.39 1, 2H), 5.47-6.48 (m, 1H), 7.17-7.23 (m,
3H), 7.70 {d, 1H).

(004347 The following compounds were synthesised empJoer!g a similar method to the ones
described in examples & and 7 above:
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Struchyre
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410.56

354.45

437.58

423.58

d24.58

395.53
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ILFAC Name

[5(1 ,3,3-Trimethy!-ﬁ-aza—bfcyclo--
[3.2.1]n::uctane-5—carbony1}-indoi—1 -

¥l]-acetic acid tert-butyl ester

[5-(1,3,3-Trimelhyl-5-aza-

bicyclo[3.2. 1Joctane-6-carbonyl)-

indol-1-y-acetic acid

1-Morphaotin-4-yi-3 [5-(1,3.3-
trimethy!-6-aza-

bicyelo[3.2.1 ]c:ctane-ﬁ-camonylj-

indal-1-y[]-propan-1-one

1-Morphalin-4-yl-2-[5-(1,3,3-
trimethyl-6-aza-

bicyclo[3.2.1joctane-6-ca rboriyl-

indal-1-ylj-ethanone

2,2-Dimethyl-3-5-(1,3,3-
trimethyl-6-aza-

bicyclof3.2 1 loctane-&-carbonyl)-

indol- 1 -yl]-propianic acid ethyl
ester
2,2-Dimethyl-3-[8-{1,3,3-
lrimethyl—ﬁ-a’za-bicyc!o[az.1]-
oclane-6-carbonyl}-indol-1 -¢l]-
propionic acid

MS-
ESI

miz

411

355

424

425

387
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7B

7.9

710

7-11

7-12

7-13

7-14

HO’&J CH,
. HSC

HT
Qb_ﬁ HJD

85

J96.53

396.53

382.50

382.50

430.55

444 57

430.55

324 .51
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2-Methyl-3-[5-(1 3 3-Irimeth Vi-6-
aza-bicyclol3.2 1loctane-5-
carbonyl-indol-1-yi]-p ropionic
acid methyl gster
3-[5-{1,3,3-Trimethyi-6-aza-
bfcyclo[ﬁ.z. Tloctane-6-carbonyl)-
indol-1-yl-butyric acid meth v
esier

3[5-(1,3,3-Trimethyl-6-aza-

bin:},rcfa[s.z:1]uclane-6-carbonyl}- :

indol-1-yi]-butyric acid

2-Methyi-3-[5-(1 ,3,3-trimethyl-5-
aza-bicyclo[3.2.1joctane-5-
carbonyl)-indol-1-yi]-propionic

acid

3-[59-(1 3,3-Trimelhyl-6-aza-
bjcyc!c[S.E.1]¢ciane-6-caib0nyl}-
indol--vimethyl)-benzoir acid

4-(5-(1.3,3-Trimethy!-6-aza- _
bieyclo[3.2.1 loctane-B-carbonyl)-
indol-T-ylméth:.rl]-benzoic acid
mathyl ester

4-{5-(1 3.3-Trimethyl-6-aza-
bicyclel3.2.1]oc tane-6-carbonyl)-
indol- 1-yimethyl)-benzoic acid

3-[5-(4-Aza-tricyclo[4.3.1.1 *3,8%-
undecane-4-carbonylj-indol- 1 =yl]-
propionic acid ethyi ester

497

2497

383

363

445

431

395
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3-[5-{4-Aza-tricyclo[4.3.1 1 3,587

g [
7-15 (Nj@)L ‘ 366,48 undecane-4-carbonyl)—indol-1-y!]- 487

HE

[00435] Example 8

propionic acid

5-{1 ,S,S-Tn'methyl—E-aza-bicyclu[ﬂe.T]oclane-S--:arbenyI}-T H-indoie-2-carboxylic acid efly!

ester

o

DMB)L
M
H

/—D

[Q0436] To a solulion of 1H—Indoie-ﬂ,ﬁfdicarboxylic acid 2-ethyl estar (890 mg, 3.8 mmol) in

dry DMF (10 mi} at room lemperalure under an inert atmosphere of nitogen was added
HOBt {570 mg, 4.2 mmol} and EDAC (951 mg, 4.0 mmol}, and the resulting solution was
stired for 30 min. 1,3,3-Trimethyl-6-aza-bicyclo[3.2. toctane hydrochlorids (796 mg, 4.2
mimol} was added (o the soiution tollowed by DIPEA (1.98 mlL, 11.4 mmsl}, and the reaction

mixture was stirred for 16 h at room lemperature. The reaction wag quenched by the addi-
tion of water (20 mL) fallowed by extraction with DCM {3 x50 mL). The combinad OrgAnic

phases were dried (Mg 30,} filtered, and
fied by silica gel chromalﬂgraphy using a

evaporated n vacuo. The resulting solid wes puii-
mixlure of ethyl acetate and heptane {1:2) a3 elu-

ent. Pure fractions were coliected, the solvent evaporated i vacue and dried in vacun at
50°C atffarding 800 mg (57%) of the title compound as a solid. MS-ES| myz 369; 'H NMR

(300 MHz, GDCls) 6 0.94 (d, 3k}, 1.04 (g,

3H), 1.14-1.19 (m, 4H), 1.24-1.28 (m, 2H), 1.30.

1:45 (M. 4H), 1.58-1.82 (m, TH), 1.76-1.79 (m, 1H), 3.25-3.90 (m, TH), 3.35 (d) and 3.65 {d,

1H), 4.06-4.08 (m) and 4.64-4.67 {m, 1H)
{d, 1H), 9.05 {5, 1H].

442 (0, 2H), 7.27 (5, 1H), 7.38-7.46 {m, 2k, 7.92
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Example 9
5-(1 .31S-Trimethyl—ﬁ-aza—bicycla[s.z.1]octane-ﬁ-carbonyl]—1 H-indole-2-carboxylic acid

0 Vi M

I
HC i

[Q0437] To a solution of 5-¢1 ,3,3—trimethyI—E-aza—bicy{:lo[s.z.1]octane~5—carbony[}—1 H-inclole-
2-carboxylic acid ethyl ester (500 mg, 1.35 mmol) in ethanal {10 mL} was added 11N QUeOUS
sodium hydroxide selution (1 0 mL), and the resuling solution stirred for 16 1. The solution
was acidified with 1M hydrachloric acid solution before the organic volatiles were removed in
vacuo and the agueous residues were extracted with DCM (3% 5mL). The combing or-
ganic phases were dried (MgSQ.), filtered and evaporated in vacuo, The resuliing solid was
dried it vacuo at 50°C affording 460 mg (100%}) of the title compourd as a solid MS-ES|
miz 341; TH NMR (300 MHz, DMSO-dt) 6 0.88-0.98 (m, BH), 1.07 (q, 3HEL 1.18-1.19 {m, [H),
127-1.50 {m, 4H), 1.74-1.77 (m, 1H), 3.10-3.19 (m, 1H), 3.40 -3.48 {m, TH}, 3.99-4.07 tm)
and 4 38-4.40 (m, IH} 7.16 (s, 1H), 7.32-7.27 (m, 1H), 7.42-7.48 (m, 1H), 7.77 (d, 1H),
11.93 (s, 1H), 13.04 (s, 1H).

Example 10
[1-{2-Mathanesulfo nylmethoxy-ethyi)-1 H-benzoimidazol-5-yl)-{octahydro-quinolin-1 =y} -
methanone

Step-A;
4-(2-Hydroxyethylamino)-3-nitro-benzaic acid methyl ester:

4-Fluorg-3-nitro-benzoic acid methyl ester (3 @, 15.64 mmol) was dissolved in DMF (20 ml)
and DIPEA (5.8 g, 18.07mmol} was added. 2-Amincethans| (1.1 g, 18.07mmol) was then
added slawdy by maintaining thé temperature «20°C. Stirring continued al ambient temper:i-
ture for 1 h. After checking the completion of reaction by TLC, the reaction mixture waz
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added onto the ice cold water. The yellow solid which separated out was filkered, washad [/
with cold water and finaily washed with hexane affording 3.3 g {92%) of 4-(2-
hydroxyethylarminoj-3-nitro-benzoie acid rmathyi ester. "TH NMR{ 300 MHz, CDCls} 835 (0,
2H}, 37 (g, 2H), 3.9 (s, 3H), 5.1 TH) 7.2 (d,1H), 8.0 d, 1H), 8.6 (s, 1H).

Step-B:
3-Amino—4-{2-hydruxy-ethylaminn}—benzoic acid methyl ester:

To a solution of 4-(2-hydroxy-ethylamino)-3-nitro-benzoic acid methy! ester (3.0 g, 12.4
mrnol) in mrthanol was added 10% Pgic (800 mg). The mixture was hydrogenaled at 1 at-
mospheric pressure for 2 h. The catalyst was filtered off and the methanol evaporatec to
give 2.6 g (99%) of 3-amin0-4—'(2-hydr0xyethyFamino‘)-benzoic acid methyl ester.

Step-C:
1-{2-Hydrexyethyl}-1H-benzoimidaze le-5-carbaxylic acid melhyl ester-
S-Amino-r:l—(E»hydroxy-ethylamino}—benzoic acid methyl ester (2.6 g, 12.0 mmol] was clis-
solved in formic acid (20 mL}. The salution was heated at 45°C for 1 h. After checking the
completion of reaction by TLC, formic acid was evaporated at <40°C under reduced pros-
sure and the resulting solid was recrystallized from EtOAc. The above solid was dissolved in
3N HCI, stirred at ambient temperature for 1 h, basilied back with saturated sodium bicar-
bonate sclutien and extracted with Et0AC. The organic layel was evaporated lo give 2.1y
{78%) of 1-(2—hyd’mxy—ethyr}l—TH-benzofmidazole~5—carboxyljc acid methyl ester. MS-ESI /=
221 (M+1): "H NMR({ 300 MHz, DMSOQ-d6} 5 3.7 (@ 2H), 3.9 (s, 3H), 4.3 {1, 3H), 5.0 {1,1H),

7740 TH), 7.9 (dd, TH), B.25 (5, H), 8.35 (s, 1H)

Step-D;

1 -{E‘-Methyfsulfanylmethox}r-elhyl}-1 Hbenzoimjdazore-‘s-carbuxyiic acid methyl ester:

A solubion of 1-[E—hydruxyeihnyH~benzimidazole—5—carboxylic acid methyl ester (0.5 {.
2.27mmal} in a mixture of dry THE:DME (25 mL : 15 mL) was cooled to 5 ¢, Na (0.031 g,
3.4 mmol} was added and stirred for 30 min at the same temperature. A mixtura of chloro-
mathy! methy| sulphide (0.285 g 2.95 mmol) and MNal (0.408 9. 2.93 mmol) was then added
siowiy followed by TBAI (0.087 9, 0.22 mmel). The reaction was allowed to stir for ovemighi
dat ambient temperature. it was then quenched with saturated ammonium chlorids solution
and extracted with EtOAC. The organic layer was evaporated 1o give 0.53 g (83%) of 1-{2-
methyisuﬁanyimeihoxye!hlﬂ}-1'H—benzimidazo!e-5—carbuxylic acid methyl ester. "H NMB( 300
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MHz, COCL) 61.9 (s, 3H), 3.9 (t, 2H), 3.95 (s.3H), 4.4 (. 2H), 4.6 (s, 2H), 7.45 (d, 1H), 8.

(m, 2H), 8.5 (d, 1Hj

Step-E:

PUT/EP2O06/M65 01T

89

1'-{E-Methanesulfonylmethaxy—ethyl)—1 H-benzmmidazoIe—5—carboxyh’c acid methyl ester

A solution of 1~{Ermethylsulfanyrmethoxyethyl}-1H—berwzimidazoIe—5—carboxyrac: acid melhyl
ester (3.0 g. 10.7mmoles) in methanal {30 mL} was cooled to 0°C and to this was added a

sclution of oxone (4.88 9. 7.94 mmoles) in water. The solution was stirred at the umibient

lemperature for 12 h. It was quenched with 5% sodium bicarbonate sclution and ox acted

with EtOAS. Removal of solvent gave 2.0

g {60%:) of 1-(2-methane—5u4f0nyime'thOxyjet}‘ryl}-

TH-bemzeimvdaz0Ie-5—carboxylic acid methyl ester. MS-ES| m/= 313(M+1): 'H MMRI 300
MH?_',DMSD-{!E] 6 2.8 (s, 3H), 4.0 (s, 3H), 4.25 {t, 2H}, 4.85 (1, 2H}, 4.75 (s, 2H), 7.85 {d,
2H}, 8.0 (dd, 1H), B.35 (s, 1H), 8.5 (s, TH)

Step-F:

1-{2-Meth anesulfonyrmethaw-ethyl}J H-benzo imidaz‘ole-s_—carbuxyiic acid:

1—I[E—‘Methanesu]fonylm&thawethyl)—1-H-benzimidazoleﬁ—carbuxylic acid methyl ester (1.0 g,
3.2 mmales) was dissalved in THE {3 mL}. A solution of LIOH {0.38 9, 18 mmol) in wzater
was added and the mixture stirred vigorgusly for 1 h. The reaction was acidified with 2N HO|
fopH 2 at 5-10°C. It was then filtered to give 0.8 g (84°%) of 1-{2~methan93ulfonyrmethox:.r=
#1hyl)-1H-benzoimidazoie-5-carboxylic acid. 'H NMR( 300 MHz,DMSO-d6) 5 2.9 (s, IH),
4.2 (L 2H), 4.5 (t, 2H), 4.65 (3, 2H), 7.75 (g, 1H), 7. (dd, 1H), 8.25 (d, 1H), 8.35 (s, 1H),

12.7 (s, 1H)

Step-G:

i1 -{'2-Methanesufic}nyImethm-:y-eihyJ}l-T Hbenzoimidaznl-S-yI]—( octahydro-guinalin-1-y1)-

methanone:

To a salution of 1-(2-methanesulfonyimet

@, 1.677mmal) in DMF {8mL) was added

hoxyethyl)-1 H—benzimidazoie-ﬁ-carbo_xyiic anid (0.5
decahydroquinaline {0.257g, 1 845 mmol) fallawed

by HOBt (.25 g, 1 845 mmol} and DIPEA {0.65 g, 5 mmoi). The reaction mixture was
codled 10 0° C and EDCI.HE! (0.354 g, 1.845 mmol} was added. It was gradually raised to
ambient temperature and stirring continued for 12 h. The solvent was then evaparated, The
residue diluied with water {5 L) and extracied with CH:Cl, (3x25 mL). The combined or-

ganic phases were washed with brina sol
affording the crude amide which was purt

ution, dried { Na:304) and the solvent evaporated
fied by preparative HPLC to aive 0.3 g {43%) of [1-
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(2-methanesulfonyimethoxy- ethyl) -1H-benzimidazol-5-yl}-{octahydraquinolin- 1 -yij- )
methanone. MS-ESI méz 420 {M+13: 'H NMR (300 MHz, DMSO- 48] 51.1-1.9 (br. 13H), 2 N

(s, 3H), 3.03.3 {m, 2H), 4151, 2H) 4.5 (1, 2H}, 4.65 (g, 2H}, 7.3 (m, 1H), 78 (m, 1H}, 7.7
(d, 1H), 8.3 {5, 1H)

[20438] The following compounds were synthesised employing a similar method to {he ones
described in example 10 above:

, M-
Ex.  Structure o RAY IWPAG Name ‘ ESI

{3-Hydroxy-8-aza-bicyclo-

- 3.2.T]oct-8-yl}-[1-(2-methane-

10-1 @)L@\ a07.49 2TV 408
sulfonylmethaxy-ethyl-1H-
Benzoimidazol-5-yi]-methanone

'i /:Q o trans-1-(2-Methanesulfonyl-
{’Nﬂ if methoxy-athyl-1 H-benzo-

102 /J‘ 447,56  imidazole-5-camboxylic acid (5- 448
W hydroxy-adamantan-2-yl3-
% .
amide
Cis-1-(2-Methanesulfonyl-
{;”K]i? ' a methoxy-alhyl)-1H-benzo-
10-3 — ™ 44756 imidazols'5-carboxylic acid (5 448
Dﬁ?c © hydroxy-adamantan-2-y|)-
° amide
W . (3-Hydroxy-8-aza-bicyclo-
e . .
®~ 3.2 1Joct-8-yli-[1-(2-melhane-
10-4 fJ‘ Ton go7.49 2] AR an ans
— _ sulfonyimathoxy-ethyl)- 1 H-
0 S,

benzoimidazol-5-yl-methanone

10 Example 11

1-(2-Methanesutfonyi-ethyi}-1 H-benzéimidazole-5-carboxylic acid (5-hydroxy-adamartsn-2-
yl-amide
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Step A:_
2-(2-Methylsulfanylethyl)isoindol-1 ,3-dione:

To a solution of N-bromoethylphthalimide (19, 3.953 mmol) in methanol (25 mL}), was added
NaSMe (0.415 g, 5.929 mmol) under N, atmosphere at 0°C. The reaction mixture was al-
lowed to stir at ambient temperature for 2 h. The reaction mass was concentrated. diluted
with water and extracted with EtOAc (3x25 mL). The organic layer was washed with brine
solution and dried over anhydrous Na,SO, and concentrated to give 2-(2-
Methylsulfanylethyl)isoindol-1 ,3-dione (0.88 g, 80%). MS-ES| m/z 222 (M+1); "H NMR (300
MHz, CDCly) 6 7.7 (m, 2H), 7.9 (m,2H), 3.9 (1,1H), 2.8 (t,2H), 2.2 (s, 3H).

Step-B:
2-(2-Melhanesulfonyl-ethyl)-isoindo[e~1 ,3-dione:

To a solution of 2-(2-methyIsulfanylethyl)-isoindole-1 /3-dione (2.5 g, 11.30 mmol) in acelic
acid (10 mL) was added 30% hydrogen peroxide (6 mL) at 0°C. The reaction mixture was
brought to room temp and stirred for 2 h. Excess hydrogen peroxide in the reaction mixture
was quenched with a saturated solution of sodium sulphite, and the resulting solution ex-
tracted with CHCI,. The organic tayer was washed with brine, dried over Na SO, and evapo-
rated to give 2-(2-Methanesulfonyl-ethyl)-isoindole-1,3-dione (2.3 g, 83%). 'H NMR (200
MHz, CDCl3) 6 7.9 (m, 2H), 7.8 (m, 2H), 4.2 (t, 1H), 3.4 (t, 1H), 3.1 (s, 3H).

Step-C:
2-Methanesulfonyl-ethylamine:

Hydrazine hydrate {15 mL) was added to a solution of 2-(2~methanesulfonylethyl)-isoil1do|e-
1,3dione (3.123 g, 12.344 mmol} in a mixture of CHCl,-ethanol (:1) at 0°C. it was then
stirred overnight at room tremperalure. It was filtered and the filtrate concentrated to give 2-
Methanesulfonylethylamine (1.2 g, 80%). '"H NMR (300 MHz, CDCl3) § 3.05 (t,2H), 3.15 (1,
2H), 3.0 (s, 3H).
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Step-D:
4-(2-Methanesulfonyl-ethylamino)-3-nitro-benzoic acid methyl ester:

To a solution of 2-methanesulfonylethylamine (1.3 g, 10.56 mmol) and DIPEA (3.5 miL,
31.69 mmol) in DMF (15 mL) was added 4-fluoro-3-nitro-benzoic acid methy! ester (1.2 g,
15.84 mmol) in portions. The reaction mixture was allowed to stir for 15 h at room teinpera-
ture. It was then diluted with water and extracted with EtOAc. The organic layers were
washed with water, brine and concentrated to give 4-(2-methanesulfonyl-ethylamirno)-3-nitro-
benzoic acid methy! ester (83%). 'H NMR (300 MHz, CDCl:) 6 8.9 (d,1H), 8.6 (1, 1H), 8.2 (d,
1H), 6.9 (d, 1H), 4.0 (q, 2H), 3.9 (s, 3H), 3.4 (t, 2H), 3.0 (s, 3H).

Step-E:

1-(2-Methanesulfonyl-ethyi)-1 H-benzoimidazole-5-carboxylic acid methyl ester:
4-(2-Methanesulfonyl-ethylamino)-3-nitro-benzoic acid methyl ester (1.63 g, 5.40 mmol) was
dissolved in methanol, and 10% Pd/C (150mg} was added to it under N, atmosphere. The
reaction mixture was then hydrogenaled at 1 atmospheric pressure at room temp for 2 h. It
was filtered through celite and the filtrate concentrated to yield the desired product. The
Crude material (1.32 g, 4.85 mmol) was taken in formic acid (10 mL) and allowed to stir at
50°C for 4 h. The reaction mass was concentrated, diluted with water and extracted with
EIOAc. The organic layers were washed with saturated NaHCQ;, brine, dried over Nz,S0O,
and concentrated to give 1-(2-methanesulfonylethyl)- 1 H-benzoimidazole-5-carboxylic acid
methyl ester (77%). 'H NMR (300 MHz, DMSO-d.).

6 8.45 (s,1H), 8.3 (s,1H), 7.9 (d,1H), 7.8 (d,1H), 4.75 (t, 2H), 3.9 (s,3H), 3.8 (t, 2H), 3.0 (s, .
3H).

Step F:

1-(2-Methanesulfonyl-ethyl)- 1 H-benzoimidazole-5-carboxylic acid:

To a solution of 1-(2—methanesulfonylethy!)-1 H-benzoimidazole-s-carboxylic acid methyl es-
ter (0.2 g, 7.09 mmol) in methanol was added LiOH (50mg) followed by water (1mL). The
reaction mixture was allowed to stir at room temp for 2h. it was then concentrated to remove
methanol and the aqueous layer was acidified with citric acid. The precipitated product was
filtered to give 1-(2-Methanesulfonyl-ethyl)-1 H-benzoimidazole-5-carboxylic acid (90%). MS-
ESl|m/z 269 (M+1); 'H NMR (300 MHz, DMSO-ds) 5 12.6 (br,1H), 8.4 (s,1H), 8.2 (s,1H), 7.9
(d,7H), 7.8 (d,1H), 4.8 (1.2H), 3.8 (t,2H), 3.0 (s, 3H).

Step G:
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1-(2-Methanesulfonyl-ethyl)-1 H-benzoimidazole—5-carboxylic acid (5-hydroxy-adamanta\n\-®
yl)-amide:

To a solution of 1-(2-methanesulfonylethyl)-1 H-benzoimidazole-s-carboxylic acid (0.2g,0.74
mmol) in DMF (5 mL} was added HOBt (0.15 g, 0.89 mmol), DIPEA (0.4 mL, 2.23 mmal), 4-
aminoadamantan-1-o} (0.15 g 0.89 mmol) and EDC| (0.21 g, 1.11 mmol) successively under
N2 atmosphere. The reaction mixture was allowed to stir over night at room temperature. It
was diluted with water and extracted with CHCl5. The organic layer was washed wilh saty-
rated NaHCO; solution, brine and dried over anhydrous Na,SO.. Concentration of the or-
ganic layer gave 1-(2-methanesuIfonylethyl)-1 H-benzoimidazole—S-carboxylic acid (5-
hydroxyadamantan-2-yl)-amide (0.05 g). MS-ESI m/z 418 (M+1); "H NMR (300 MH:z, CDCI,)
08.2(s.1H), 8.1 (s,1H), 7.9 (d,1H), 7.5(d,1H), 6.4 (d,7H), 4.8 (t, 2H), 4.2 (n,1H), 3.6 ({t, 2K),
2.7 (s.3H), 2.4 (s, 2H), 2.3 (m,1H), 1.8 (m, 11 H).

[00439] The foltowing compounds were synthesised employing a similar method to the ones
described in example 11 above:

MS-
Ex.  Structure MW IUPAC Name ES!
m/'z
(3-Hydroxy-8-aza-
qwmi@\ bicyclo[3.2. 1]oct-8-yl)-[1-(2-
11-1 N cH 377,47 methanesulfonyl-ethyl)-1H- 378
OZ,S\ benzoimidazol-5-yl)-
methanone
o (3-Hydroxy-8-aza-
eNU)\,@\ bicyclo[3.2.1]oct-8-yl)-[1-(2-
11-2 7 o 377.47 methanesulfonyl-ethyl)~1 H- 378
0:-3_5’__ benzoimidazol-5-yl)-
methanone .
o [1-(2-Me(hanesuIfonyl-ethyl)-
113 e”]::[]’u“{? 289,52 1 H-benzoimidaz?l-s-yll- 350
on ,Sgoj (octahydro-quinolin-1 -yl)-

methanone
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1-(2-Methanesulfonyl-ethyl)-
i ,@4” 1 H-benzoimidazole-5-
11-4 (}‘:@AH 417,53 o 418
NICRY carboxylic acid {(5-hydroxy-
o\ adamantan-2-yl)-amide

Example 12
(S-Hydroxy-e-aza-bicyclo[3.2. 1loct-8-yl)-{1-[2-(1 H-tetrazol-s-yl)-ethyl]-1 H-benzoimidazol-5-
yl}-methanone

0
N N §]
N (,Jij/‘L
/S or

N
H

Step-A:
4-(2-Cyano-ethylamino)-3-nitro-benzoic acid methyl ester:

To a solution of 4-fluoro-3-nitro-benzoic acid methyl ester (4.95 g, 24.8 mmol) in DMIF (25
ml) was added 3-aminopropionitrile fumarate (3.18 g, 12.4 mmol) and DIPEA (15 ml, 84.3
mmol). The mixture was stirred at room temperature for 2 h. The solvent was evaporated
under vacuum and the residue diluted with water (50 mL). It was extracted with EtQAc
(3x100 mL) and the organic phase washed with brine solution and dried (Na,SQ,}. Ramoval
of solvent gave 4-(2-cyanoelhylamino)-3-nitro-benzoic acid methyl ester (6.19 g, 98.5%).
MS-ESI m/z 250 (M+1); 'H NMR ( 300 MHz, CDCl;} 6 2.8 (t, 2H), 3.8 (m, 2H), 6.9 (d. TH),
8.2(m, 1H), 8.5 (t, 1H), 8.9 (s, 1H)

Step-B:
3-Amino-4-(2-cyanoethy{amino)-benzoic acid methyl ester:

To a solution of ammonium chloride (21.7 g, 406.3 mmol) in water (200 mL) was added 4-(2-
cyanoethylamino)-3-nitro-benzoic acid methyl ester (6.1 g, 24.5 mmol) followed by zinc
powder (42.8 g, 655.9 mmol). The mixture was heated to 60° C for 3 h. It was filtered hot
and washed with EtOAc. The filtrate was further extracted with EtOAc and the combinad or-
ganic phase washed with brine solution. The organic layer was évaporated to give 4.1 g
(75%) of B-amino-4-(2-cyano-ethylamino)-benzoic acid methyl ester. MS-ES| m/z 220 (M1},
"H NMR (300 MHz,CDCly) & 2.7 (1, 2H), 3.6 (m, 2H), 3.8 (s, 3H), 4.3 (bs, 1H), 6.6 (d, 1H),
7.45(d, 1H), 7.6 (q, 1H}
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Step-C:
1-(2-Cyano-ethyl)-1 H-benzoimidazole-5-carboxylic acid methyl ester:

*

To 3-amino-4-(2cyano-ethylamino)-benzoic acid methyl ester (4. 0 g) was added formic actd
(25 ml) and the mixture heated 1o 50° C for 3 h. It was then concentrated and the residue
fecrystallised from EtOAc to afford 4.0 9 (95%) of 1-(2-cyanoethyl)- 1H-benzimidazole-&-
carboxylic acid methy! ester. MS-ES| m/z 230 (M+1); 'H NMR (300 MHz, CDCly) & 2.95 (t,
2H). 4.0 (s, 3H), 4.55 (1, 2H), 7.4 (d, 1H), 8.1 (m, 1H), 8.15 (s, 1H), 8.55 (s, 1H)

Step-D:
1-(2-Cyanoethyl)-1 H-benzoimidazole-s-carboxylic acid:

To a solution of 1-(2-cyanoethyl)-1 H-benzimidazole-S-carboxylic acid methyl ester (4.0 g,
17.4 mmol) in THF (30 mL} was added LiOH (1.67 g, 69.79 mmol) in water (8 mL) followed
by MeCH (2 mL). Stirring continued at the ambient temperature for 1 h. It was then concen-
trated and acidified with 2N HCI. The solids formed were filtered and dried which afforded 1-
(2-cyanoethyl)-1 H-benzoimidazoIe-5-camoxy|ic acid (3.5 g, 95%). 'H NMR (300 MH::,
DMSO-d;) 6 3.1 (t, 2H), 4.6 (t, 2H), 7.8 (d, 1H), 7.9 (dd, 1H). 8.25 (d, 1H), 8.42 (s, 1H)

Step-E:
3-[5-(3-Hydroxy-8-aza-bicyc!o[3.2. t]octane-8-carbonyl)-benzoimidazol- 1-yl]-propionitrile:
To a solution of 1-(2-cyanoethyl)-1 H-benzoimidazo!e-5-carboxylic acid (0.25g, 1.16 mmaol)
in DMF (2.5 mL) was added with stirring HOBt (0.17 g, 1.27mmol) followed by exo-
nortropinol hydrochloride (0.21 9. 1.27mmol), DIPEA (0.45 g, 3.48 mmol). EDCLHCI was
then added and it was stirred at room temperature for 12 h. The solvent was then evapo-
rated and lo the residue diluted with water (5 mL) and extracted with CH:Cl,. The organic
phase was washed with brine solution, dried (Na,SO,) and the solvent evaporated. The
residue was purified by preparative HPLC which afforded 0.25 g (67%) of 3-[5-(3-Hydroxy-8-
aza-bicyclo [3.2.1] octane-8-carbonyl)-benzoimidazol~1-yl]-propionitrile. MS-ESI mv/z 325
(M+1).

Slep-F:
3-Hydroxy-B-aza—bicyclo[3.2.1]oct-8-yl)-{ 1-[2-(1 H-tetrazol-5-yl)-ethyl]-1 H-benzoimidazl-5-
yl}-methanone:

To a solution of 3-[5~(3-Hydroxy-a-aza-bicyclo [3.2.1] octane-8-carbonyl)-benzoimidaznl-1-
yl}-propionitrile (250 mg, 0.7 mmol) in DMF (5 mL) was added sodium azide (184 mg, 2.83
mmol) and ammonium c¢hioride (152 mg, 2.83 mmol) and heated to 100°C for 12 h. The sol-
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vent was evaporated completely; methanol (20 mL) was added and filtered. The f iftl"a was
concentrated and the residue purified by preparative HPLC to give 36 mg (13 %) of 3-
hydroxy-8-aza-bicyclo[3.2.1 loct-8-yh-{1-[2-(1 H-tetrazol-s-yl)-ethyl]-1 H-benzoimidazol-5-yi}-
methanone. MS-ESI my/z 368 {M+1); '"HNMR (300 MHz, DMSO-dg) 6 1.3-2.0 (m, 8Hj, 3.15
{s, 1H), 3.5 (1, 2H), 3.9-4.0 (m, 2H), 4.6 (br, 1H), 4.75 (1, 2H), 7.4 (dd, 1H), 7.6-7.7 {rn, 2H),

8.25 (5,1H).

[00440] The following compounds were synthesised employing a similar method o the ones
described in example 11 above:
MS-
Ex.  Structure MW IUPAC Name ESI
mz

(Octahydro-quinolin-1 -yl)-{1-

N [2-(1 H-tetrazol-5-yl)-ethyl]- 1 H-
12-1 N0 379,41 b imidazol-5-yl) 380
N- enzoimidazol-5-yl)-
v PN ’
N N methanone
r@ o Trans-1-[2-(1H-Tetrazol-5-yl)-
N ethyl]-1H-benzoimidazole-5-
122 Moy ¢ H 407,48 355
H
Cis-1-[2-(1H-Tetrazol-5-yl)-

carboxylic acid (5-hydroxy-
ethyl}-1H-benzoimidazole-5-
23 Qi”, ] 477.48 z] e acid (5.1 438
A carboxylic acid (5-hydroxy-
N‘N/ﬁ\/\ "\_:N

adamantan-2-yl)-amide
adamantan-2-yl)-amide

Example 13
3-Hydroxy-pyrrolidine-1 -carboxylic acid {2-[5-(3-hydroxy-8-aza-bicyclo[3.2. 1]octane-8-
carbonyl)-benzoimidazol-1 -yl]-ethyl}-amide

0
YR
N OH
N/—J

a

[¢)

S
e
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Step-A: &

4-Fluoro-3-nitro-benzoic acid methyl ester:

To a solution of 4-fluoro-3-nitrobenzoic acid (16.0 g, 0.0864 mol) in dry DMF (100 ml) was
added with stirring potassium carbonate (59.0 g, 0.43 mol) followed by methyl iodide (24.5 g,
0.173 mol) and the mixture was stirred for 3 h at ambient temperature. The reaclion mixture
was diluted with ice water (500 mL), extracted with EtOAc (3x100 mL) and the combined or-
ganic phases were washed with water (3x100 mL) and saturated brine solution (100 mL.).
The organic phase was dried (Na,SO.) and the solvent evaporated affording 17.0 g (99%) of
4-fluoro-3-nitro-benzoic acid methyl ester.

Step-B:
4-(2-Chloroethylamino)-3-nitro-benzoic acid methyl ester:

To a solution of 4-fluoro-3-nitro-benzoic acid methyl ester (10.0 g. 0.0502 mol) in dry DMF
(100 mL) was added with stirring potassium carbonate (59.0 g, 0.43 mol) followed by 2-
chloroethylamine hydrochloride (8.7 9, 0.075 mol) and the mixture was stirred for 15 h at
ambient temperalure. The reaction mixture was diluted with ice water (500 mL} and the solid
precipilated was filtered, washed with water and dried under vacuum to get a yellow solid
(12.7 g, 98%). MS-ESI m/z 259 (M+1).

Step-C:
3-Amino-4-(2-chloroethylamino)-benzoic acid methy! ester:

To a solution of 4-(2-chIoroeIhylamino)—B-nitro-benzoic acid methyl ester (12.7 g. 0.0492
mol) in methanol (500 mL) was added 10% Pd/C (1.39) under a N, atmosphere.The reas-
tion mixture was hydrogenated in a Parr apparatus at 3 kg pressure for 2 h. The catalyst was
filtered over celite and the fiitrate was concentrated affording 11.0 g (98 %) of 3-aminn-4-(2-
chloroethylamino)-benzoic acid methyl ester as a solid.

Step-D:

1-(2-Chloroethyl)-1 H-benzimidazole-S-carboxylic acid methy! ester:

To 3-amino-4-(2-chloroethylamino)-benzoic acid methyl ester (11.0 g, 0.0482 mol) was
added HCO.H (30 mL) and heated at 100°C for 1 h. The reaction was cooled to ambient
ternperature and diluted with ice water (100 mL). The pH of the reaction mixture was ad-
justed to 7 with NaHCO, and the solid precipilated was filtered, washed wilh water and dried
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under vacuum to get a pale green solid (9.9 g, 86%) of 1-(2-chloroethyl)-1 H-benzimidaz}&-.
S-carboxylic acid methyi ester. MS-ES| m/z 239 (M+1).

Step-E:

1-(2-Azidoethyl)-1 H-benzfmidazole-5~carboxylic acid methyl ester:

To a solution of 1-(2-chloroethyt)-1 H-benzimidazole-s-carboxylic acid methyl ester (9.9 g,
0.0416 mol) in dry DMSO (90 mL) was added with stirring NaN; (5.4 g, 0.0832 mol) and the
mixture was stirred for 15 h at 75° C. The reaction mixture was cooled to ambient tempera-
ture and diluted with ice water (500 mL) and the solid precipitated was filtered, washed with
water and dried under vacuum affording 9.3 g (91%) of 1-(2-azidoethyl)- 1H-benzimidazale-
S-carboxylic acid methyl ester as a solid. MS-ESI m/z 246 (M+1); 'H NMR (300 MHz,
DMSO-dg) 5 3.8 (t, 2H), 3.9 (s,3H), 4.5 (t, 2H), 7.8 (g, 1H), 7.9 (dd, 1H), 8.25 (s, 1H}, 8.4 (s,
1H).

Slep-F:

1 -(2.-Azido—ethyl)-1 H-benzirnidazole-s-catboxylic acid:

To a solution of 1-(2-azidoethyi)-1 H-benzimidazole-s-carboxylic acid methyl ester (5.0 g,
0.0204 mol) in THF/water 1:1 (100 mL) was added with stirring LIOH (0.73 ¢, 0.0306 rnol)
and the mixture was stirred for 5 h at ambient temperature. The soivent was evaporated and
to the residue was added ice water (100 mL). The pH of the reaction mixture was adjusted to
5 with 1N HCl and the mixture extracted with EtOAc (5x100 mL). The combined organic
phases were washed with Saturated brine solution (100 mL), dried (NazSQ.) and the solvent
evaporated affording 4.2 g (89%) of 1-(2-azidoethyl)-1 H—benzimidazole-s-carboxyric acid as
an ash coloured solid. MS-ES| my/z 232 (M+1); 'H NMR (300 MHz, DMSO-d;) 6 3.8 (t, 2H),
45(1.2H), 7.8 (d, 1H), 7.9 (d, 1H), 8.25 (s, 1H), 8.4 (s, 1H).

Step-G:

[1-(2-Azidoethyl)-1 H-benzimidazol-s-yl]-(3-hydroxy-8-azabicyclo{3.2. 1joct-8-ylimetharione:
To a solution of 1-(2-azidoethyl)-1 H-benzimidazole-s-carboxylic acid (0.82 g, 0.00357 mol)
in dry DMF (8.0 mL) was added with stirring HOBt (0.578 g, 0.00428 mol}, DIPEA (1.9 mL,
0.0107mol), 8-azabicyclo[3.2.1]octan-3-of (0.5 g, 0.00393 mol) and the mixture was cooled
10 0° C. To the resulting mixture was added EDCI (0.82 g, 0.00428 mol) and stirred for 15 h
al ambient temperalure. The reaction mixture was then diluted with ice water (100 mL), ex-
tracted with EtOAc (3x50 mL) and the combined organic phases were washed with water
(3x50 mL) and saturated brine solution (50 mL). The organic phase was dried (NazSQ,) and
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the solvent evaporated affording (1.1 g, 98%) of [1-(2-azidoethyl)-1 H-benzimidazoI--5-yl]—(3-
hydroxy-B-azabicyclo[S.z.1]oct-B-yl)methanone. MS-ESI m/z 341 (M+1 ).

Step-H:
[1-(2-Amino-ethyl)-1 H-benzoimidazol-s-yl]-(s-hydroxy-8-aza-bicyclo[3,2.1 Joct-8-yl)-
methanone:

To a solution of [1 -(2-azidoethyl)-1 H-benzimidazol-5-y|]-(3-hydroxy-s-aza-bicyclo[S.2.1]oct—8-
ymethanone (1.1 g, 0.0035 mol) in methanol (15 mL) was added 10% Pd/C (0.17 ) and
the mixture hydrogenated at 3 kg pressure for 1 h. The catalyst was filtered over celite ang
the filtrate was concentrated to give [1-(2-aminoethyl)-1 H-benzimidazol-S-yl]-(S-hydroxy—s-
aza-bicyclo[3.2.1]oct-8-yl)methanone (0.87 g, 86%). MS-ESI m/z 315 (M+1).

Step-1:
3-Hydroxypyrrolidine-1 -carboxylic acid {2-[5-(3-hydroxyi8-azabicyclo[3‘2. 1]octane-8-
carbonyl)-benzoimidazol-1 -yl]-ethyl}amide:

A) 3-Hydroxypyrrolidine-1 -carbonyl chloride:

To a solution of pyrrolidin-3-o! (0.083 g, 0.955 mmol) in dry THF (5 mL) was added DIPEA
(0.3 mL, 1.91 mmoi) and cooled 0° C.To the resulting mixture was added triphosgene (0127
g9, 0.429 mmol) and the mixture was stirred for 2 h at an ambient temperature.

B) To a solution of [1 -(2-aminoethyi)-1 H-benzimidazoI-5-yl]-(3-hydroxy-8-aza-
bicyclo[3.2.1]oct-8-y)methanone (0.25 g, 0.79 mmol) in dry THF (5 mL) was added DIPEA
(0.3 mL, 1.9t mmol) at 0 C. To this reaction mixture was added compound A slowly and
stirred for 3 days at an ambient lemperature. The soivent was evaporated and the residue
purified by preparative HPLC 1o afford 175 mg (54 %) of 3-hydroxy—pyrrolidine-1-carboxylic
acid (2-[5-(3-hydroxy-8-aza-bicyclo[3.2. 1 ]octane-s-carbonyl)-benzoimidazol-1 -yl}-ethyl}-
amide. MS-ESI m/z 428 (M+1); TH-NMR (300 MHz, CDs0OD) 5 1.5 (t, TH), 1.9 (m, 6H), 2.3
(m, 3H), 3.2 (m, 2H), 3.5 (t, 2H), 4.2 (m, 2H), 4.4 (m, 1H), 4.5 (1, 2H), 4.8 {s, 1H), 7.45 (dg,
1H), 7.7 (d, 1H), 7.8 (s, 1H), 8.25 (s, 1H),

Example 14
4-Hydroxy-piperidine- 1 -carboxylic acid {2-[5-(octah ydro-quinoline-1 -carbonyl)-
benzoimidazol-1 -yl]-ethyl}-amide
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Steps A-F is similar to those used in example 13 above.

Step-G:
[1-(2-azidoethyl)-1 H~benzimidazoI-S-yl]-(octahydroquinolin-1 -yl)methanone:

Q

To a solution of 1-(2-azidoethyl)-1 H-benzimidazole-s-carboxylic acid {1 g, 0.00433 mol) in
dry DMF (7.0 mL) was added with stirring HOBL (0.876 g, 0.00649 mol), DIPEA (2.25 mL,
0.0129 mol), decahydroquinoline (0.902 g, 0.00649 mol) at 0° C.To the resulting mixture
was added EDCI (1.24 g, 0.00649 mol) and stirred for 15 h at an ambient temperature. The
reaction mixture was diluted with ice water (100 mL) and extracted with EtOAc (3x50 mL).

The combined organic phases were washed with water, dried (NazS0,) and the solvent

evaporaled to give [1 -(2-azidoethyl)-1 H-benzimidazoI-S-yf]-(octahydroquinoIin-1 -
yl)methanone (1.5 g, 98%).

Step-H:
[1-(2-Aminoethyl)-1 H-benzimidazoI-S-yl]-(octahydroquinolin—1 -yl)methanone;

To a solution of [1-(2-azidoethyl)-1 H-benzimidazol-s-yl]-(octahydroquinolin-1 -ylymethanone
{1.8 g, 0.0051 mol) in methanol (10 mL) was adde 10% Pd/C (0.2 g).The reaction mixture
was hydrogenaled al 3 kg pressure for 2 h. The catalyst was filtered over celite and the fil-

Irate was concentrated to give {1 -(2-aminoethyl)-1 H-benzimidazol-5-yl]-(octahydroquinolin-1 -

ylymethanone (1.5 g, 90%).

Step-I:

4-Hydroxypiperidine-1 -carboxylic acid {2-[5-(octahydroquinoline-1 -carbonyl)benzimidazol-1-

yllethyllamide:
A} 4-Hydroxypiperidine-1 -carbonyl chloride:

To a solution of piperidin-4-ol (0.074 g, 0.73 mmol} in dry THF (5 mL) was added DIPEA 0.3

mL, 1.91 mmol) at 0° C.To the resulting mixture was added triphosgene {0.076 g,
and stirred for 2 h at ambient temperature.

2.1 mmol)
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B) To a solution of [1 -(2-aminoethyl)-1 H-benzimidazo!-5-yI]-(octahydroquinolin-1 - \
ylimethancne (0.2 g, 0.613 mmol) in dry THF (5 mL) was added DIPEA (0.3 mL, 1.91 rmmol)
at0° C. To this reaction mixture was added compeund A slowly and stirred for 2 h al ambi-
ent temperature. The solvent was evaporated and the residue purified by preparative HPLC
affording cis and trans isomers of 4-hydroxypiperidine-1 -carboxylic acid {2-[5-
(octahydroquinoline-1 -carbonyl)-benzimidazol-1 -yllethyl}Jamide.
Isomer | (12 mg): MS-ES| m/z 454 (M+1); "H-NMR (300 MHz, CD;0D) 5 1.30-1.80 (m, 13H),
2.0(m, 3H), 2.9 (m, 2H), 3.2 (m, 2H), 3.5 (t, 2H), 3.7 (m, 3H),4.5 (1, 2H), 7.35 (d, 1H), 7.7
(m, 2H), 8.25 (s, 1H). HPLC (VERYPOL.M): tr = 7.73 min (95 %).

Isomer [1 (8 mg): MS-ES| m/z 454 (M+1); 'H-NMR (300 MHz, CDs0D) 5 1.2 (m, 314), 1.4 (m,
8H). 1.7 (m, BH), 3.0 (m, 2H), 3.6 (t, 2H), 3.7 (m, 3H), 4.4 (, 2H), 7.4 (dd, 1H), 7.65 (d, 1H),
7.7 (s, 1H), 8.3 (s, 1H). HPLC (VERYPOL.M): tr = 7.86 min (94 %).

Example 15
1-{2-[{4-Hydroxy-piperidine-1 -carbonyl)-amino}-ethyl}- 1 H-benzoimidazole-S-carboxylic acid
(5-hydroxy-adamantan-2-y|)-amide

>//N
(@)

Steps A-F is similar to those used in example 14 above.

Step-G:

1-(2-Azidoethyl)-1 H-benzimidazole-s-carboxylic acid (5-hydroxyadaman!an-Z-yl)—amic-'e:

To a solution of 1-(2-azidoethyl)- 1 H-benzimidazole-5-carboxylic acid (0.65 g, 0.0028 mol) in
dry DMF (5.0 mL) was added with stirring HOB1 (0.46 g, 0.0034 mol), DIPEA (2.5 mL, 0.014
mol), 4-aminoadamantan-1-ol (0.685 g, 0.0034 mol) at 0°C.To the resulting mixture was
added EDCI (0.65 g, 0.0034 mol) and stirred for 15 h at ambient temperature. The réaclion
mixture was diluted with ice water (100 mL} and extracted with EtQAc (3x50 mL) and the
combined organic phases werg washed with water, dried (Na250:) and the solvent evapo-
rated affording (1.0 g, 93.5%) of 1-(2-azidoethyl)-1 H-benzimidazole-s-carboxylic acid (5-
hydroxyadamantan-2-yl)-amide. MS-ES| mv/z 381 (M+1).
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Step-H:
1-[(2-Aminoethyl)- 1 H-benzimfdazole-s-carboxylic acid (S-hydroxy-adamantan-2-y|)]-amide:
To a solution of 1-(2-azidoethy)-1 H-benzimidazofe-5-carboxylic acid (S-hydroxyadamantan-
2-yl)-amide (1.0 g, 0.00263 mol) in methanol (20 mL) was added 10% Pd/C (200 mg).The
reaction mixture was hydrogenated at 3 kg pressure for 1 h. The catalyst was filtered over
celite and the filtrate was concentrated to give 1-(2-aminoethyl)-1H-benzimidazole-5-
carboxylic acid (5-hydroxy-adamantan-2-yl)-amide (0.7 g, 75%).

Step-I;
1-{2-[(4-Hydroxypiperidine-1 -carbonyl)-amino)-ethyl}- 1 H-benzoimidazoIe-5-carboxylic acid
(5-hydroxy-adamantan-z-yl)-amide:

To a solution of 1-(2-aminoethyl)-1 H-benzimidazole-s-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide (0.35 g, 0.988 mmol) in dry THF (5 mL) was added DIPEA (0.3miL,
1.91 mmol) at 0°C. To this reaction mixture was added 4-hydroxypiperiding-1 -carbony! ¢hlo-
ride slowly and stirred for 2 h at ambient temperature. The solvents were evaporated and the
residue purified by preparative HPLG cis and trans isomers of 1-{2-[{4-hydroxypipericling-1-
cartﬁonyl)-amino]-ethyl}-1 H-benzimidazore-s-carboxylic acid (5-hydroxyadamant.an-2-yl)-
amide,

'somer | (0.008 9): MS-ES m/z 482 (M+1); "H-NMR (300 MHz, CD;OD): 6 1.4 (m. 3H), 1.6
(d 3H). 1.8 (. OH), 2.0(d, 2H), 2.2 (5, 1H), 2.4 (s, 2H), 2.9 (m, 2H), 3.53.8 (m. 5H), 4.0 (s,
1. 4.5(1.2H), 7.65 (d, 1H), 7.8 (d, 1H), 7.95 (0, 1H), 8.15 (s, 1H), B.25 (s, 1H), HPLC
(VERYPOL.M): tr = 6.59 min (95 %). |

Isomer Il (0.022 g): MS-ESI m/z 482 (M+1); 'H-NMR (300 MHz, CDsOD): & 1.4 (m, 3H), 1.5
(d. 2H), 1.8 (m, 5H), 1.9 (d,2H), 2.1 (d, 2H), 2.2 (brs, 1H), 2.3 (d, 2H), 2.9 (m, 2H), 3.55 (1,
2H), 37 (m, 3H), 4.1 (s, 1H), 4.4 (t, 2H), 4.6 (s, 1H), 7.65 (d, 1H), 7.8 (dd, 1H). 8.15 (d, 1H),
8.25 (s, 1H). HPLC (VERYPOL.M): Ir = 6.12 min (98 %),

Example 16
1-{2-[(1,1-Dioxo-th iomorpholine-4-carbonyl)-amino]-ethyl}-1 H-benzoimidazoIe—5~catboxylic
acid (S-hydroxy-adamanlan-z-yl)-amide
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Steps A-F is similar to those used in example 15 above.

Step-I:

A) 1,1 -Dioxo-thiomorpholine—4-carbonyl chloride:

To a solution of thiomorpholine 1,1-dioxide {0.181 g, 0.00105 mol) in dry THF (5mL) was
added DIPEA (0.3 mL, 0.00191 mol} at 0° C.To the resulting mixture was added triphosgene
(0.11 g, 0.00037mol) and the mixture was stirred for 2 h at ambient lemperature.

B) To a solution of 1-(2-aminoethyi)-1 H-benzimidazole-5-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide (0.25 g, 0.706 mmol) in dry THF (5 mL) was added DIFEA (0.3 mL,
1.91 mmol} at 0° C. To this reaction mixture was added compound A slowly and stirred for 2
h at ambient temperature. The solvents were evaporated and the residue puwrified by prepa-
rative HPLC affording cis and trans isomers of 1-{2-[(1,1 -dioxo-lhiomorphoIine-4~cart:-onyl)»
amino)-ethyl}-1 H-benzimidazole-S«:arboxylic acid (5-hydroxyadamantan-z-yl)-amide.

Isomer | (15 mg): MS-ESI m/z 516 (M+1); 'H-NMR (300 MHz, CD;0D) 6 1.5 (d, 2H), 1.8 (d.
4H), 1.9 (d, 2H), 2.1 (m, 3H), 2.3 (s, 2H), 2.7 (1, 4H), 3.6 (t, 2H), 4.1 (s, 1H), 4.5 (t, 2H), 7.
(d, 1H), 7.8 (d, 1H), 8.2 (s, 1H), 8.35 (s, 1H). HPLC (VERYPOL.M): tr = 6.54 min (93 %),

Isomer I (17 mg): MS-ES| m/z 516 (M+1); "H-NMR (300 MHz, CD;0D) 5 1.6 (0, 2H), 1.8 (d,
6H). 2.1 (d. 2H), 2.2 (m, TH), 2.4 (5, 2H), 2.7 (1, 4H), 3.6 (t, 2H), 3.7 (1, 4H), 4.0 (s, 1H}, 4.5
(. 2H). 7.6 (d, 1H). 7.8 (dd, 1H), 8.2 (s, TH), 8.3 (s, 1H). HPLC (VERYPOL.M): tr = 6.6 min
(94 %).

Example 17
1.1 -Dioxo-thiomorpholine-4-carboxylic acid {2‘[5-(3-hydroxy-S-aza-bicyclo[B,2.1 Joctzne-8-
carbonyl)-benzoimidazol-1 -yl]-ethyl}-amide
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Steps A-F is similar to those used in example 16 above.

Step-1:

To a solution of (1-(2-aminoethyl)-1 H—benzimidazol-5-y|]-(3-hydroxy-8-azabicyclo[ﬁ.E!.1 Joct-8-
yl}-methanone (0.2 g, 0.636 mmol) in dry THF (5 mL) was added DIPEA (0.3mL, 1.91 mmol)
at 0° C. To this reaction mixture was added 1,1-dioxo-thiomorpholine-4-carbonyl chloride
slowly and stirred for 2 h at ambient temperature. The solvents were evaporated and the
residue purified by preparative HPLC to afford 1,1-dioxo-thiomorpholine-4-carboxylic acid {2-
[5-(3-hydroxy-8-aza-bicyclo[3.2. tJoctane-8-carbonyl)-benzoimidazol-1 -yl]-ethyl}-amice
{0.007 g, 2.3%). MS-ESI m/z 476 {M+1); "TH-NMR (300 MHz, CD;0OD) 6 1.5 (1, 1H), 1.8 (m,
4H), 2.1 (brs, 3H), 2.8 (s, 4H), 3.6 (t, 2H), 3.8 (s, 4H), 4.2 (m, 2H), 4.5 (1, 2H), 4.7 (5, 1H), 7.5
(d, 1H). 7.7 (d, 1H), 7.85 (s, 1H), 8.3 (s, 1H). HPLC {(VERYPOL.M): tr = 6.24 min (97 %).

[00441]) The following compounds were synthesised employing a similar method to the ones
described in examples 13-17 above: '
MS-
Ex. Structure MW IUPAC Name =81
m/z
Cis-1-{2-[(morpholine-4-
/@\m carbonyl}-amino]-ethyl)- 1 H-
17-1 @ q"]:jr&n 467,57 benzo-imidazole-5-carboxylic 458
03" ) acid (5-hydroxy-adamantan-2-
yl)-amide
Trans-1-{2-[(morpholine-4-
. o, D)‘tﬁﬂm Carbon?/l)jamino]-ethyl}-1 H-.
-2 ")r,;; Ui 467,57 benzo-lmrdazofe-S-carboxyllc 458
° acid (5-hydroxy-adamantan-2-
yl)-amide
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439,56

439,56

427,51

487,63

439,56

481,60

427,51
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Cis-morpholine-4-carboxylic
acid {2-[5-(octahydro-
quinoline-1-carbonyl)-
benzoimidazol-1-yl}-ethyl}-
amide
Trans-morpholine-4-carboxylic
acid {2-[5-(octahydro-
quinoline-1-carbonyl)-
benzoimidazol-1-yl)-eth yl}-
amide
Morpholine-4-carboxylic acid

{2-[5-(3-hydroxy-8-aza-bicyclo-

[3.2.1]oclane-8-carbonyl)-
benzoimidazol-1-yl)-
ethyl}-amide
1,1-Dioxo-thiomorpholing-4-
carboxylic acid {2-{5-
(octahydro-quinoline-1-
carbonyl)-benzoimidazol-1-ylj-
ethyl}-amide
3-Hydroxy-pyrroliding-1-
carboxylic acid {2-[5-
(octahydro-quinoline-1-
carbonyl)-benzoimidazol-1 -yi]-
ethyl}-amide
1-{2-[5-(Octahydro-quinoline-
1-carbonyl)-benzoimidazol-1-
Yll-ethylcarbamoyl}-piperidine-
4-carboxylic acid
3-Hydroxy-pyrrolidine-1-carb-
oxylic acid {2-[5-(3-hydroxy-8-
aza-bicyclo[3.2.1]Joctane-8-
carbonyl)-benzoimidazol-1 -yl}-
ethyl}-amide

\

440
440
428
188

440
482

428
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17-13

17-14
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HO
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453,59

453,59

441,53

441,53

515,64

475,57
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Cis-4-hydroxy-piperidine-1-
carboxylic acid {2-[5-
(octahydro-quinoline-1-
carbonyl)-benzoimidazol-1 -yl)-
ethyl}-amide
Trans-4-hydroxy-piperidine-1-
carboxylic acid {2-[5-
(octahydro-quinoline-1-
carbonyl}-benzoimidazol-1 -yl]-
ethyl}-amide
Endo-4-hydroxy-piperidine-1-
carboxylic acid {2-[5-(3-
hydroxy-8-aza-
bicyclo[3.2.1]octane-8-
carbonyl)-benzoimidazol-1 -yl]-
ethyl}-amide
Exo-4-hydroxy-piperidine-1-
carboxylic acid {2-[5-(3-
hydroxy-8-aza-
bicyclo[3.2.1]octane-8-
carbonyl)-benzoimidazol-1 -yl]-
ethyl}-amide

t-{2-[(1,1-Dioxo-
thiomorpholine-4-carbonyf)-
aminol-ethyl}-1H-
benzoimidazofe-s-carboxylic
acid (5-hydroxy-adamantan-2-
yl)-amide
1,1-Dioxo-thiomorpholing-4-
carboxylic acid {2-[5-(3-
hydroxy-8-aza-bicyclo[3.2.1 |
octane-8-carbonyl)-benzo-
imidazol-1-yl]-ethyl}-amide

454

454

442

476

\\; y



WO 2007/051811

e . i @-mt
17-16 C}w \jj@"‘ﬁ

ot A
17-17 !

17-18 ~

17-19 mlotb q"@iﬁz’Q-m
=}

O
17-20 “%\ | (,@1)@ N

17-21 >y

107

481,60
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509,61
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1-{2-[(4-Hydroxy-piperidine-1-
carbonyl}-amino}-ethyl}-1H-
benzoimidazole-S-carboxyfic 482
acid (5-hydroxy-adamantan-2-
yl)-amide
1-{2-{(3-Hydroxy-pyrrolidine-1-
carbonyl)-amino]-ethyi}-1H-
benzoimidazole-5~carbc_>xy|ic 463
acid (5-hydroxy-adamantan-2-
yl)-amide

Morpholine-4-carboxylic acid
{2-[5-(3-hydroxy-B-aza-bicyclo-
[3.2.1]octane-8-carbonyl)- 428
benzoimidazol-1 -yl]-ethyl}-

amide

Cis-1-{2-[5-(5-Hydroxy-
adamantan-2-ylcarbamoyl)-
benzoimidazol-1-yl)- 510
ethylcarbamoyl}-piperidine-4-
carboxylic acid

Trans-1 -{2-[5-(5-Hydroxy-
adamantan-2-ylcarbamoyl)-
benzoimidazol-1-yi]- 510
ethylcarbamoyl}-piperidine-4-
carboxylic acid
1-(2-[5-(3-Hydroxy-8-aza-
bicyclo[3.2.1}octane-8-
ca'rbonyl)-benzoimidazol-1-yl]- 470
ethyl-carbamoyl}-piperidine-4-
carboxylic acid

&
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[00442) PHARMACOLOGICAL METHODS

[00443] 11BHSD1 enzyme assay

(00444} Materials :

[00445] *H-corlisone and anti-rabbit Ig coated scintillation proximity assay (SPA) heads
were purchased from Amersham Pharmacia Biotech, B-NADPH was from Sigma and rabbit
anti-cortisol antibodies were from Fitzgerald. An extract of yeast transformed with h-
11BHSD1 (Hult et al., FEBS Lett., 441, 25 (1998)) was used as the source of enzyme, The
test compounds were dissolved in DMSO (10 mM). Al dilutions were performed in g bulfer
containing 50 mM TRIS-HCI {Sigma Chemical Co), 4 mM EDTA (Sigma Chemical Cn), 0.1%
BSA (Sigma Chemical Co), 0.01% Tween-20 (Sigma Chemical Co) and 0.005% bacitracin
{(Novo Nordisk A/S), pH=7.4. Optiplate 96 wells plates were supplied by Packard. The
amount of *H-cortisol bound to the SPA beads was measured on TopCount NXT, Packard.
[00446] Methods

[00447] h-11BHSD1, 120 nM *H-cortisone, 4 mM B-NADPH, antibody (1 :200), serial dilu-
tions of test compound and SPA particles (2 mg/well) were added to the wells. The raction
was initiated by mixing the different components and was allowed to proceed under shaking
for 80 min at 30°C. The reaction was stopped be the addition of 10 fold excess of a stopping
bulfer containing 500 M carbenoxolone and 1 uM cortisone. Dala was analysed using
GraphPad Prism software.
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WHAT IS CLAIMED: \

1. A compound of the formula I

/

Rl
S5  wherein:

Xis selected from CR® and nitrogen:

R'is selected from Ci-Csalkyl-R®, wherein the alkyl group is substituted with 0-3 R’
10

R?is selected from hydrogen, halo, C-Cealkyl, and -C(=O)R'?,

Ra Rio
R12
. . RG RH
alternatively, R' and R? are, independently, X
15 Ring A is a saturated or partially saturated bicyclic or tricyclic ring consisting of the shown
nitrogen, 4-10 carbon atoms, and 0-2 additional heteroatoms selected from nitrogen
oxygen, and sulphur;

|

Ring A is substituted with 0-3 groups selected from C,-Caalkyl, halo, hydroxy, -COOH,
20 -CONR™R™, .§(=0),R", -S(=0).NR"R'® ox0, ¢yano, C,-Csalkyloxy, C;-
CealkyloxyCy-Csalkylene, and Ci-Cualkylcarbonyl, wherein each alkyl/alkylene group
is substituted with 0-3 R™:

is Rx or Rx

wherein Rx is selected from hydrogen and Ci-Cealkyl;

alternatively,
25
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4 ; is substituted with 0-3 groups selected from Cy-Caalkyl, halo, hydroxy, -COOH,
-CONR"R", -5(=0),R", -S(=0),NR"R'® 0x0, cyano, Ci-Cgalkyloxy, C;-Csalkyloxy(,-
Csalkylene, and Ci-Cealkylcarbonyl, wherein each alkyl/alkylene group is substitutac] with 0-3
R™:

R®is selected from hydrogen, C;-Cgalkyl, -C(=O)R™, and cyano;

R®is selected from cyano, aryl, hetaryl, -oxoC-Cealkyl-S(=0),R", -C(=O)R", -$(=0),R®, -
S{=0)NR™R™, -N(R'")5(=0),R", -N(R®)C(=Y)NR'*R'®, -C(=NR'’)NR"®
-N(R'®)C(=0)R", -N(R™)C(=0)-C;-Coeycloalkyl, -N(R™)C(=0)-3-10 memberad
hetcycloalky!, wherein the cycloalkyl, hetcycloalkyl, aryl, and hetaryl groups are
subslituted with 0-3 R’®:;

R"is selecled from Ci-Cealkyl, halb, hydroxy, oxo and cyano:

R® R®, R™and R"" are each independently selected from hydrogen, C;-Caalkyl, F, triha-
lomethyl, trihaiomethoxy, hydroxy, and C;-Cgalkyloxy, wherein the Ci-Cealkyl aind C,-
Cealkyloxy are substituted with 0-3 R'’:

alternatively, R®and R? together with the carbon atom to which they are attached form a
saturated or partially Salurated ring consisting of the carbon atom shown, 2-5 addi-
tional carbon atoms, and 0-2 heleroatoms selected from nitrogen, oxygen, and sul-
phur, wherein this ring is substituted with 0-3 groups selected from halo, triha-
lomethyl, Cy-Csalkyi, aryl, hetaryl, arylCy-Cealkylene, hetarylC,-Csalkylene, hydroxy,
oxo, Cy-Cialkyloxy, aryloxy, arylC,-Cqalkyloxy or hetaryIC,-Csalkyloxy;

alternatively, R'*and R together with the carbon atom to which they are attached formn a
saturated or partially saturated ring consisting of the carbon atom shown, 2-5 addi-
tional carbon atoms, and 0-2 heteroatoms selected from nitrogen, oxygen, and sul-
phur, wherein this ring is substituted with 0-3 groups selected from halo, triha-
tomethyl, C,-Caalkyl, aryl, hetaryl, arylCy-Cealkylene, hetarylC-Cgalkylene, hydroxy,
oxo, C,-Cealkyloxy, aryloxy, arylCs-Cgalkyloxy or hetarylC;-Cgalkyloxy:;
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alternatively, R®and R'® together with the two carbon atoms to which they are attached form
@ saturated or partially saturated ring consisting of the two shown carbon atoms, 1-4
additional carbon atoms, and 0-2 heteroatoms selected from nitrogen, oxygen, and
sulphur, wherein this ring is substituted with 0-3 groups selected from halo, triha-
lomethyl, C;-Cgalkyl, aryl, hetaryl, arylC;-Csalkylene, hetarylC-Cgalkylene, hydroxy,
oxo, C;-Csalkyloxy, aryloxy, arylC,-Cealkyloxy, and hetarylC,-Cgalkyloxy:

R'?is selected from H, OH, NR'R'®, C5-Cjocycioalkyl, 3-10 membered hetcycioalkyl,
-C(=0)R™, -8(=0),R"™ -$(=0)NR*R'", -N(R")S(=0),R"™, and -C(=NR'*)NR’S,
wherein the cycloalky! and helcycloalkyl groups are substituted with 0-3 R'":

R'" is selected from OH, Ci-Cealkyl, Ci-Cealkyloxy, C1-CsalkyloxyC,-C,alkylene, aryl, hetaryl,
aryloxy, hetaryloxy, and NR**R'®:

R' is selecled from halo, hydroxy, oxo, and cyano;

R' and R'® are independently selected from H, Ci-Caalkyl, 3-10 membered cycloalkyl, halo,
OH, cyano, -C(=0)R"¥, -5(=0),R". S(=0).NR"R'®, -N(R™)S(=0),R™, aryl, and
hetaryl, wherein the alkyl and cycloalky! groups are substituted with 0-3 R,

R is selected from halo, OH, 0X0, nitro, cyano, -C(=0)R ", -$(=0),R", -S(=0)NR™R®,
-N(R™)S(=0),R"?, NR*R", C1-Cealkyl, Cy-Coalkyloxy, and aryloxy;

. R™and R" are independently selected from H, Cy-Csalkyl, Ci-Csalkyloxy, aryl, hetaryl,

arylCy-Cgalkylene, and hetarylC,-Cealkylene, wherein the alkyl/alkylene, aryl, and
hetaryl groups are independently substituted with 0-3 R

altenatively, R™® and R', together with the nitrogen atom to which they are altached, form a
saturated or partially saturated monocyclic, bicyclic, or tricyclic ring consisting of the
shown nitrogen, 4-10 carbon atoms, and 0-2 additional heteroatorns selected from ni-
trogen, oxygen, and sulfur, wherein this ring is substituted with 0-3 C,-Cealkyl, aryl,
hetaryl, arylC,-Csalkylene, hetarylC-Cealkylene, hydroxy, oxo, Ci-Cealkyloxy, arylC: -
Cealkyloxy, hetarylCy-Csalkyloxy, C,-CaalkyloxyCrCealkyl, Ci-Ceatkylcarbonyl, aryl-
carbonyi, hetarylcarbonyl, arleI-Cealkyrcarbbnyl, helarlea-Caalkylcarbonyl, Cy-
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Csalkylcarboxy, arylcarboxy, hetarylcarboxy, aryiCy-Csalkyl-carboxy, and hetarylC,-
Cealkylcarboxy;

R* is selected from H, OH, oxo, halo, cyano, nitro, C;-Cqalkyl, Ci-Csalkyloxy, NR*'R*2, me-
thylendioxo, dihalomethylendioxo, trihalomethyl, and trihalomethyloxy:;

R* and R% are independently selected from H, Ci-Csalkyl, and aryiC,-Cgalky!:
R% is selected from H ang Ci-Csalkyl;
n is selected from 0, 1,and 2;
Y is selected from O and S;
or a salt thereof with a pharmaceutically acceptable acid or base, or any optical isomer or
mixture of optical isomers, including a racemic mixture, or any tautomeric forms.
2. A compound according to claim 1 wherein:
Xis selected from CR® and nitrogen;
R' is selected from Ci-Ceatkyl-R®, wherein the alkyl group is substituted with 0-3 R”;
R?is selected from hydrogen, halo, Ci-Cealkyl, and -C(=O)R™;
RB R10
R12
) . R° R"
alternatively, R* and R? are, independently,
Ring A is a saturated or partially saturated bicyclic or tricyclic ring consisting of the shown
nitrogen, 4-10 carbon atoms, and 0-2 additional heteroatoms selected from nitrogen,

oxygen, and sulphur;

Ring A is substituted with 0-3 groups selected from C,-Csalkyl, halo, hydroxy, -COOH,
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"CONR™R™, -S(=0),R™, -S(=0),NR"*R® 0x0, cyano, C-Cgalkyloxy, C;- \
CsalkyloxyC,-Csalkylene, and C.-Cealkyicarbonyl, wherein each alkyl/alkylene group
is substituted with 0-3 R':

~ ﬁ
h@ \q‘ \q‘/@
is Rx or Rx
wherein Rx is selected from hydrogen and C;-Cealkyl;

‘ ; is substituted with 0-3 groups selected from C,-Cgalkyl, halo, hydroxy, -COOHM,

10 -CONR"R™, -5(=0),R", -5(=0),NR'™R® 0%0, cyano, C+-Csalkyloxy, C-CsalkyloxyC,-
Cealkylene, and Ci-Cealkylcarbony!, wherein each alkyl/alkylene group is substituted with 0-3
RH;

S alternatively,

R®is selected from hydrogen, C;-Cgatkyl, -C{=0)R™, and cyano:;
15
R%is selected from cyano, aryl, hetaryl, -oxoCy-Csalkyl-S(=0),R". -C(=0)R™, -S(=0),R", -
S(=0).NR*R™, -N(R"®)S(=0),R", -N(R®)C(=Y)NR'®R', .C(=NR'*)NR"®
-N(R™®)C(=0)R"™ -N(R™®)C(=0)-C;-C1qeycioalkyl, -N(R*®)C(=0)-3-10 membereqd
helcycloaikyl, wherein the Cycloalkyl, hetcycloalkyi, aryl, and hetaryl groups ars
20 subslituted with 0-3 R'®:

R’ is selected from Ci-Cealkyl, halo, hydroxy, oxo and cyano;

R®, R* R"and R" are each independently selected from hydrogen, C;-Cgalkyl, F, triha-
25 lomethyl, trihalomethoxy, hydroxy, and C/-Csalkyloxy, wherein the C\-Cgalkyl and ;-
Coalkyloxy are substituted with 0-3 R":

alternatively, R®and R® logether with the carbon atom to which they are attached form a
salurated or partially saturated ring consisling of the carbon atom shown, 2-5 addi-
30 tional carbon atoms, and 0-2 heteroatoms selecled from nitrogen, oxygen, and sul-
phur, wherein this ring is substituted with 0-3 groups selected from halo, triha-
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lomethyl, Ci-Ceatkyl, aryl, hetary!, aryICrCﬁaIRylene, hetarylC;-Csalkylene, hydroxy,
0x0, C;-Ceatkyloxy, aryloxy, arylC-Cqalkyloxy or hetaryIC;-Csalkyloxy;

alternatively, R'® and R'" together with the carbon atom to which they are attached form a
salurated or partially saturated ring consisting of the carbon atom shown, 2-5 addi-
tional carbon atoms, and 0-2 heteroatoms selected from nitrogen, oxygen, and sul-
phur, wherein this rng is substituted with 0-3 groups selected from halo, triha-
lomethyl, C,-Csalkyl, aryl, hetaryl, arylC;-Csalkylene, hetaryIC,-Cialkylene, hydroxy,
oxo, Cy-Cealkyloxy, aryloxy, arylCy-Cealkyloxy or hetarylC,-Csalkyloxy;

alternatively, R®and R'together with the two carbon atoms to which they are attached form
a saturated or partially saturated ring consisting of the two shown carbon atoins, 1-4
additional carbon atoms, and 0-2 heteroatoms selected from nitrogen, oxygen, and
sulphur, wherein this ring is substituted with 0-3 groups selected from halo, trha-
lomethyl, C,-Csalkyl, aryl, hetaryl, arylC,-Csalkylene, hetarylC,-Csalkylene, hydroxy,
oxo, C,-Cealkyloxy, aryloxy, arylC,-Csalkyloxy, and hetarle,-Csalky!oxy;

R*is selected from M, OH, NR'R'S, C,-Cscycloalkyl, 3-10 membered helcycloalkyl,
-C(=0)R"?, -5(=0),R", -S(=0).NR™R"®, -N(R'%)S(=0),R", and -C{(=NR'$)NR:
wherein the cycloalkyl and hetcycloalky! groups are substituted with 0-3 R':

R™ is selected from OH, C:-Caalkyl, Ci-Cjalkyloxy, Ci-CsalkyloxyCy-Caalkylene, aryl, hetaryl,
aryloxy, hetaryloxy, and NR'8R:

R'is selected from halo, hydroxy, oxo, and cyano:
R™ and R are independently selected from H, C+-Cgalkyl, 3-10 membered cycloalkyl, halg,
OH, cyano, -C(=0)R", -S(=0).R", S(=0),NR™R*® -N(R'™)S(=0),R™, aryl, and

hetaryl, wherein the alkyl and cycloalkyl groups are substituted with 0-3 R

R is selected from halo, OH, oxo, nitro, cyano, -C(=O)R"®, -5(=0).R¥, -5(=0),NR™R"?,
-N(R'%)S(=0),R"™ NR™R® Ci-Caalkyl, Ci-Cealkyloxy, and aryloxy:
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R'®and R' are independently selected from H, Cy-Caalkyl, C;-Cealkyloxy, aryl, hetauyl,
arylC,-Cealkylene, and hetarylC,-Cqalkylene, wherein the alkyl/alkylene, aryl, and
hetaryl groups are independently substituted with 0-3 R*;

alternatively, R™® and R", together with the nitrogen atom to which they are attached, form a
saturated or partially saturated monocyclic, bicyclic, or tricyclic ring consisting of the
shown nitrogen, 4-10 carbon atoms, and 0-2 additional heteroatoms selected from ni-
trogen, oxygen, and sulfur, wherein this ring is substituted with 0-3 C-Cgalkyl, aryl,
hetaryl, arylC,-Calkylene, hetarylC,-Cealkylene, hydroxy, oxo, C:-Cealkyloxy, arylC,-
Cealkyloxy, hetarle,-CGalkyloxy, C,-CﬁalkyloxyC,-Csalkyl, C,-Cealkylcarbonyl, aryl-
carbony, hetarylcarbonyl, arylC,-Cealkylcarbonyl, hetarle1-Caalkylcarbonyl, Cq-
Cealkylcarboxy, arylcarboxy, hetarylcarboxy, arylCi-Cealkyl-carboxy, and hetarylC,-
Cealkylcarboxy:;

R* is selected from H, OH, 0xo, halo, cyano, nitro, C,-Cealkyl, Ci-Cralkyloxy, NRP'R# me-
thylendioxo, dihalomethylendioxo, trihalomethyt, and trihalomethyloxy:

R* and R% are independently selected from H, Ci-Csalkyl, and arylC,-Cealkyl;
R* is selected from H and Ci-Cealky!;

nis selected from 0,1, and 2;

Y is selected from O and S:

provided that when X is CR® | then R®, is -C(=0)R" wherein R*%is OH;

or a salt thereof with a pharmaceutically acceptable acid or base, or any optical isomer or
mixture of oplical isomers, including a racemic mixture, or any tautomeric forms.

3. The compound according to Claim 1, wherein the compound is of formula IA:
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5 4. The compound according to Claim 1, wherain the compound is of formula IB:

0
SOR0
N

IB.

10 5. The compound according to Claim 1, wherein the compound is of formula IC:

Q
N
/

IC.

15 6. The compoung according to Claim 1, wherein the compound is of formul

O

o .
ﬂ )

a lD:
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7. The compound according to Claim 1, wherein R® is selected from -C(=0)R"
-S(=0),R", -S(=0)NR'®R™, -N(R')S(=0),R". -N(RZ)C(=Y)NR*®R" or -C(=NR'*JNR'S.

5 8. The compound according to Claim 1, wherein R®is selected from -C(=0)R**,
-5(=0),R"™, -8(=0},NR"™R" or -N(R®)C(=Y)NR'®R"?,

9. The compound according to Claim 1, wherein R® is selected from -
N(R*™)C(=Y)NR'R'®, '

10
10. The compound according to Claim 1, wherein Y is oxygen (O).
11. The compound according to claim 1, wherein Ring A is selected from:
H H H
[)RRV)I PP
H
@ HN Hl@ HN; ?] @
N
15

Ring A is substituted with 0-2 groups selected from C,-Cqalkyl, haio, hydroxy, oxo, cyano, -
COOCH, -CONR™R™, .5(=0),R", -S(=0)sNR'R*® and Ci-Cealkyloxy.

12. The compound according o claim 11, wherein Ring A is
(@8
20 .
13. The compounde according to claim 11, wherein Ring A is

pe
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14, The compound according to claim 11, wherein Ring A is

2

15. The compound according to claim 11, wherein Ring A is
Q0
5
16. The compound according to claim 11, wherein Ring A is
HN ? ]
17. The con;pound according to claim 11, wherein Ring A is
HN ;;
18. The compound according to claim 1, wherein

~

" X

@ “ WO|
15 i Rx or Rx

wherein Rx is selected from hydrogen and Cy-Cealkyi;

e

is subslituted with 0-3 groups selected from C,

CONR'R'®, -5(=0),R", -S{=0),N

20  Cealkylene, and C,
RM.

]

10

-Csalkyl, halo, hydroxy, -COOH, -
R™R™ oxo, cyano, Ci-Cealkyloxy, C,-CsalkyloxyC, -

-Cealkylcarbonyl, wherein each alkyl/alkylene group is substituted with 0-3

19. A compound selected from the group :

Furan-2-carboxylic acid {2-[5-(1 ,3,3-trimethy|-6-aza-bicyclo{B.2.1]octane~6-carbonyl)-
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benzoimidazol-1 -yl)-ethyl}-amide
1 -Acetyl-piperidine-4-carboxylic acid {2-[5-(1 ,3,3-trimethyI-6-aza—bicycio[3.2.1]octane—
B-carbonyl)-benzoimidazol-1 -yt]-ethyl}-amide
2-Methoxy-N-{2-[5-(1 ,3.3-trimethyl-6-aza-bicyclo[3.2.1 loctane-6-carbonyi)-
benzoimidazol-1 -yll-ethyl}-acetamide
N-{2-[5-(1 ,3,S-Trimethyl-6-aza-bicyclo[3.2. 1 ]octane-s-carbonyl)-benzoimidazo!-1 -yi)-
ethyl}-isonicotinamide
N-{2-[5-(1 ,3,3-Trimethyr-s-aza-bicyclo[a.2. 1 ]octane-e-carbonyl)-benzoimidazol-1 -yl)-
ethyl}-acetamide
{2-[5-(1 ,3,3-Trimethyl-6-aza-bicyclo[3.2.1 ]octane-e-carbonyl)-benzoimidazol- 1-yl}-
ethyl}-carbamic acid tert-butyl ester
Isoxazele-5-carboxylic acid {2-[5-(1 ,3,3-tn’melhyl-6-aza-bicyclo[S.2.1]octane-e-
carbonyl)-benzoimidazol-1 -yi]-ethyl}-amide
N-{2-[5-(1 ,3,3-Trimethyl-e-aza-bicyclo[3.2. 1]octane-6-carbonyi)-benzoimidazol-1 -yli-
ethyl}-benzamide
3-[2-Ethyl-5-(1 ,3,3-lrimethyl-e-aza-bicyclo[32.1]octane-6—carbonyl)-benzimidazoL1 ~yl}-
propionic acid ethy| ester
3-[2-Ethyl-5-(1 ,3,3-trimethyl-G-aza-bicyclo[S.2.1]oclane-e-carbonyl)-benzimidazol-1 -yl]-
propionic acid
2-[5-(1 ,3,3-Trime|hyl-6-aza-bicyclo[3.2. 1]octane-6-carbonyl)-1 H-benzimidazol-2-yl]~
cyclopropanecarboxylic acid ethyl ester
2-[5-(1 ,3,3-Tn'methyl-6-aza~bicyclo[3.2. 1 ]octane-6-carbony!)-1 H-benzimidazol-Q-y!]-
Cyclopropanecarboxylic acid
3-[2-Methyl-5-(1 ,3.3-trimethyi-e-aza-bicyclo[a.2. 1]octane-ecarbonyl)-benzimidazol- 1-
yl]-propionic acid ethyl ester
2-[1-Ethyl-5-(1 ,3,3-trimethyl-6-aza-bicyclo[3.2. 1]octane-6-carbonyl)-1 H-benzimidazol-
2-yl]-cyclopropanecarboxylic acid ethyl ester
3-[2-Methyl-5-(1 ,3,3-trimethyl-6-aza-bicyclo[3.2.1]octane-e-carbonyl)-benzimidazol-1 -
y'}-propionic acid
2-[1-Ethyl-5-(1 ,3,3-mmethy!-s—aza—bicyclo[B.2.1]octane-6-carbonyl)-1 H-benzimidazol-
2-yl]-cyclopropanecarboxylic acid
3-[5-{1 ,3.3-Trimelhy|~6-aza-bicyclo[3.2. 1Joctane-6-carbonyl)-indol-1 -yl]-propionic acid
ethyl ester
3-{5-(1 ,3,3-Trimethyl~6-aza-bicyclo[3.2. 1 ]octane~6-carbonyl)-indol-1 -yl]-propionic acid
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[5-(1 ,3,3-Trimelhyl-G-aza—bicycio[S.2. 1Joctane-6-carbonyl)-indol-1 -yl)-acetic acid fort-
butyl ester

[5-(1 ,3.3-TrimethyI-G-aza-bicycfo[B.z.1 loctane-6-carbonyl)-indol- 1 -yl}-acetic acid

i -Morpholin-4-yl-3-[5-( 1 ,3,3-trime!hyl-e-aza-bicyclo[s.2. 1 ]octane-G-carbonyl}-indol~1 -
yl}-propan-1-one

1-Morpholin-4-yl-2-[5-(1 ,3,3-trimethyl-6-aza-bicycio[3.2.1 loctane-6-carbonyl)-indol- 1 -
yl}-ethanone

2,2-Dimethyl-3-[5-(1 ,3,3-trimethyl-s-aza-bicyclo[3.2. Tloctane-6-carbony!)-indol- 1 -ylJ-
propionic acid ethyl ester

2,2-Dimethyl-3-[5-(1 ,3,3-Irimelhyl-6-aza-bicyclo[3.2. 1]octane-6-carbonyl)-indol-1 -yl]-
propionic acid

2-Methyl-3-[5-(1 ,3,3-trimethyl-S-aza—bicyclo[3.2. 1 ]octane-s-carbonyl)-indoI-1 -yl}-
propionic acid methyl ester

3-[5-(1 ,3,3-Trimethyl-6-aza-bicyclo[3.2. 1 ]octane-6-carbonyl)-indol-1 -yi]-butyric acid
methyl ester

3-[5-(1 .3,3—Trimethy!-G-aza-bicyclo[s.2. 1]octane-6-carbonyl)-indol-1 -yl}-butyric acid
2-Methyl-3-[5-(1 ,3,3-Irimethyl-G-aza-bicyclo[B.Q.1]octane-s-carbonyl)-indol-1 -yl]-
propionic acid

3-[5-(1 ,3,3-Trfmethyl-6-aza-bicyclo[3.2. 1 ]octane-s-carbonyl)-indol-1 -ylmethyl]-benzcic
acid

4-[5-(1 ,3,3-Trimelhyl-G-aza-bicycIo[3.2. 1 ]octane-s-carbonyl)-indol-1 -yimethyl]-benzoic
acid methyl ester

4-[5-(1 ,3,3-Trimethyl-s-aza-bicyclo[3.2. 1 ]octane-e-carbonyl)—indol-1 -yimethyl]-benzoic
acid

3-[5—(4-Aza-tricyclo[4.3. 1.1 *3.8']undecane-4-carbonyl)-i ndol-1-yi]-propionic acid ethyl
ester

3-[5-(4-Aza-tricyclo[4.3. 1.1 '3,8"]undecane-4-carbony!)-fndol-1 -yl]-propionic acid

5-(1 ,3,3-Trimethyl-6-aza-bicyclo[3.2.1 ]octane-e-carbonyl)-1 H-indole-2-carboxylic acicl
ethyl ester

5-(1 ,3.3-Trimelhyl-G-aza-bicyclo[s.2. 1 ]octane-s-carbonyl)-1 H-indole~2-carboxyh’c acid
N-Methoxy-N-methyf-3-[5-(1 ,3,3-trimelhyl-S-aza-bicycro[s.Q. 1]octane-6-carbonyl)-
indol-1-yl}-propionamide

N-Ethoxy-3-[5-(1 ,3,3~trimethyl-G-aza-bicyclo[S.z.1 ]octane-s-carbonyl)-indol-1 -yl
propionamide
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N-Hydroxy-3-[5-(1 ,3,3-trimethyl-G-aza—bicyclo[S.2.1 Joctane-6-carbonyl)-indoi-1 ¥l]- \
propionamide
{1 -[2-(2H-Tetrazol-S-yI)-ethyl]- 1H-indol-5-y1}-(1,3 ,3-trimethyl-6~aza-bicyclo[3.2. 1]oct-6-
yl)-methanone
i -[2-(3-Cyclopropyl-[1 ,2,4]oxadiazol-5-yl)-ethyl]- 1H-indol-5-yl}-(1 3, 3-trimethyl-6-aza-
bicyclo[3.2.1]oct-6-yl)-methénone
{1-[2-(3-Methyl-[1 ,2,4]oxadiazol-5-y1)-ethyl]- 1H-indol-5-yl}-(1 ,3,3-rimethy|-6-aza-
bJCyclo[S.Z.110ct-6-yl)-methanone
N-( 1H-Telrazol-5-yl)-3-[5-(1 ,3,3-trimethyl-6-aza-bicyclo[3.2, 1]octane-6-carbonyl)-indol-
1-yl}-propionamide
{1 -[2-(2-Methyl-2H-tetrazol-S-yl)-ethyl]- 1H-indol-5-yl}-(1 ,3,3-trimethyl-e-aza-bicyclo--
(3.2.1]oct-6-y)-methanone
{1-[2-(1-Methy!- 1 H-tetrazol-s-yl)-ethyl]- 1H-indol-5-y1}-(1 ,3,3-trimethyl-e-aza-bicyclo'
[3.2.1]oct-6-yl)-methanone
{1-[2-(5-Melhyl-[1 ,2,4]oxadiazol-3-y|)-ethy|]— 1H-indol-5-yl}-(1 :3,3-trimethyl-6-aza-
bicyclo[3.2.1 Joct-6-yl)-methanone
or a salt thereof with a pharmaceulically acceptable acid or base, or any optical isomer
or mixture of optical isomers, including a racemic mixture, or any tautomeric t‘o rms.

20. A compound selected from the group :
[ -(2-Methanesulfonylmethoxy-ethyf)-1 H-benzoimidazol-S-yl]-(octah ydro-quinolin-1 -
yl)-methanone
(3-Hydroxy~8-aza-bicyclo[3.2. 1]oct-8-yl)-[1 -(2-methanesuIfonylmethoxy-ethyl}~T H-
benzoimidazol-s-yl]-methanone
tfrans-1 -(2—Methanesulfonyl-methoxy-ethyl)-1 H-benzoimidazole-5-carboxylic acid (5-
hydroxy-adamantan-z-yl)-amide
Cis-1 -(2-MethanesuIfonyl-methoxy-ethyl)-1 H-benzoimidazole-5-carboxy|ic acid (5-
hydroxy-adamanlan-2-yl)-amide
(3-Hydroxy-B-aza—bicyclo[S.2. 1]oct-8-y)-[1 -(2-melhanesulfonylmethoxy-ethyf)-1 H-
benzoimidazol-s-yl]-methanone
1~(2-MethanesuIfonyl-ethyi)-1 H-benzoimidazole-S-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide
{3-Hydroxy-8-aza-bicyclo[3.2.1]oct-8-yf)-[ 1 -(2-methanesulfonyl-el.hyl)-1 H-benzoimida-
zol-5-yl]-methanone

L
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(3-Hydroxy-B-aza-bicyclo[a.2. TJoct-8-y1)-[1 -(2-methanesulfonyl-ethyl)-1 H-benzoimida-
zol-5-yl]-methanone

[1 -(2-MethanesuIfonyl-ethyl)-1 H-benzoimidazol-s-ylj—(octahydro-quinolin-1 -yl)-
methanone '

1-(2-Methanesulfonyl-elhyl)-1 H-benzoimidazo!e-s-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide

(3-Hydroxy-8-aza-bicyclo[3.2. 1]oct-8-yl)-{1-[2-(1 H-tetrazol-S-yl)-ethyl]-1 H-
benzoimidazol-5-yl}-methanone

(Octahydro-quinolin-1 -yh-{1-[2-(1 H-tetrazol-S-yi)-ethyl]-1 H-benzoimidazol-s-yl}-
methanone

Trans-1-[2-(1 H-Tetrazol-s-yl)-ethyr]-1 H-benzoimidazoie-5—carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide

Cis-1-{2-(1 H-Tetrazol-S-yl)-ethyl]-1 H-benzoimidazole-S-carboxylic acid (5-hydroxy-
adamantan-2-yl}-amide

3-Hydroxy-pyrrolidine-1 -carboxylic acid {2—[5~(3-hydroxy-8-aza-bicyclo[3.2. 1]octane-8-
carbonyl)-benzoimidazol-1 -yl]-ethyl}-amide

4-Hydroxy-piperidine-1 -carboxylic acid {2-[5-(0ctahydro—quinorine-1 -carbonyl)-
benzoimidazol-1 -yl)-ethyl}-amide

1 -(2-[(4-Hydroxy-piperidine-1 -carbonyl}-amino]-eth yl}-1H-benzoimidazole-5-ca rboxylic
acid (S-hydroxy-adamantan-2-yl)-amide

t-{2-[(1.1 -Dioxo-thiomorpholine-4-carbonyl)—amino]-eth yi}-1H-benzoimidazole-5-
carboxylic acid (5~hydroxy-adamantan-z-yl)-amide

1.1 -Dioxo-thiomorpholine-4-carboxylic acid {2-[5-(3-hydroxy-B-aza—bicyclo[3.2.1]—
octane-8-carbonyl)-benzoimidazol-1 -yl]-ethyl}-amide

Cis-1-{2-[{morph oline-4~carbonyf)—amino]—ethyl}-1 H-benzo-imidazole-s-carboxylic acid
(5-hydroxy-adamanlan-Z-yl)—amide

Trgms-1 -{2-[(morphoh’ne-4-carbony!)-amino]-ethyl}-1 H-benzo-imidazoIe-5-carboxylic
acid (S-hydroxy-adamantan-2-yl)-amide

Cis~morpholfne-4-carboxylic acid {2—[5-(octahydro-quinoline-1 -carbonyl)-benzo-
imidazol-1 -yl]-ethyl}-amide

Trans-morpholine-4-ca:boxylic acid {2-[5-(octahydro—quinoline-1 -carbonyl)-benzo-
imidazol-1 -yl}-ethyl}-amide

Morphotine-4-carboxylic acid {2-[5-(3-hydroxy-8-aza-bicyclo-[3.2. 1joctane-8-carbo-
nyl)-benzoimidazol-1 -yl]-ethyl}-amide



WO 2007/051811 PCT/EP2006,068017 /] 7
&)

J

123

1,1 -Dioxo-lhiomorpholine-4-carboxylfc acid {2-[5-(octahydro-quinoline~1 -carbonyl)-
benzoimidazol-1 -ylj-ethyl}-amide
3-Hydroxy-pyrrolidine- 1 -carboxylic acid {2-{5-(octahydro-quinoling-1 -carbonyl)-benzo-
imidazol-1-yl]-ethyl}-amide
1 -{2-[5-(Octahydro-quinoline-1 ~carbonyl)-benzoimidazol-1 -yll-ethylcarbamoyl)-
piperidine-4-carboxylic acid
3-Hydroxy-pyrrolidine-1 -carboxylic acid {2-[5’(3-hydroxy-8-aza-bicyclo[3.2. 1]octans-8-
carbonyl)-benzoimidazol-1-yI]-ethyl}-amide
Cis-4-hydroxy-piperidine-1-carboxylic acid {2-[5-(octahydro-quinoline-1 -carbonyl)-
benzoimidazol-1 -yl]-ethyl}-amide
Trans-4-hydroxy-piperidine-1 -carboxylic acid [2-[5-(octahydro-quinoline-1 -carbony!)-
benzoimidazol-1 -yl]-ethyl}-amide
Endo-4-hydroxy-piperidine- 1 -carboxylic acid {2-[5-(3—hydroxy-B-aza-bicycIo[S.2.1]-
octane-8-carbonyil)-benzoimidazol-1 -yl}-ethyl}-amide
Exo-4-hydroxy-piperidine-1 -carboxylic acid {2-[5-(3-hydroxy-s-aza-bicyclo[3.2.1 I
octane-8-carbonyl)-benzoimidazol-1 -yl}-ethyl}-amide
1-{2-[(1 1 -Dioxo-thiomorpholine-4—carbonyl)-amino]-ethyl}-1 H-benzoimidazole-5-
carboxylic acid (5-hydroxy-adamantan-2-y|)—amide
1,1 -Dioxo-thiornorpholine-4£arboxyiic acid {2-[5-(3-hydroxy-s-aza-bicycIo[S.2.1]-
octane-8-carbonyl)-benzo-imidazol- 1 -yl]-ethyl}-amide
1-{2-[(4-Hydroxy-piperidine-1 -carbonyl)-amino]-ethy!}-1 H-benzoimidazoIe-5-carb0xyh'c
acid (S—hydroxy—adamantan-z-yl)-amide
1 -{2-[(S-Hydroxy-pyrrolidine-1 -carbonyi)-amino]-ethyl}-1 H-benzoimidazoie-s-catboxylic
acid (5-hydroxy-adamantan-2-yl)-amide
Morpholine-4~carboxylic acid {2-[5-(3-hydroxy-8-aza-bicyclo-[3.2. 1 ]octane-B-carbonyl)-
benzoimidazol-1 -yl]-ethyl}-amide
Cis-1 -{2-[5-(5-Hydroxy-adamanlan-2-ylcarbamoyl)-benzoimidazol-1 -yi]-ethylcarba-
moyl}-piperidine-4-carboxy!ic acid
Trans-1 -{2-[5-(5—Hydroxy-adamantan-2-ylcarbamoyl)-benzoimidazol-1 -yl]-ethylcarba-
moyl}-piperidine-4-carboxyh'c acid
1 -{2-[5-(3-Hydroxy-8-aza~bicyclo[3.2. 1 ]octane—s-carbonyl)-benzoimidazol-1 -yl]-ethyl-
carbamoy!}'piperidine-4-carboxylic acid

or a salt thereof with a pharmaceutically acceptable acid or base, or any optical isorner or

mixture of optical isomers, including a racemic mixiure, or any tautomeric forms.
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21. A compound accerding to any one of the claims 1-20, which is an agenli useful f
the treatment of conditions, disorders, or diseases wherein a modulation or an inhibition of
the activity of 11BHSD1 ig beneficial.

22. The compound according to claim 21, wherein the conditions, disorders. and dis-
eases are influenced by intracellular glucocorticoid levels.

23. The compound according to claim 21, wherein the conditions, disorders, or dis-
eases are selected from metabolic syndrome, insulin resistance, dyslipidemia, hyperten-
sion, obesity, type 2 diabetes, impaired glucose tolerance (IGT), impaired fasting glucose
(IFG), progression from IGT to type 2 diabetes, progression of metabolic syndrome into
type 2 diabetes, diabetic late complications, neurodegenerative and psychiatric disorders,
and the adverse effects of glucocorticoid réceptor agonist treatment or therapy.

24. A pharmaceutical composition comprising, as an active ingredient, at least one
compound according to any one of the claims 1-20 together wilh one or more pharmaceuti-
cally acceptable carriers or excipients.

25. The pharmaceutical composition according to claim 24 which is suitable for oral,
nasal, buccal, transdermal, pulmonal, or parenteral administration.

26. Useofa compound according to any of the claims 1-20 for {he preparation of a
pharmaceutical composition for the treatment of conditions, disorders, or diseases wherein
a modulation or an inhibition of the activity of 11BHSD1 is beneficial.

27. The use according to claim 26, wherein the conditions, disorders, and diseases
that are influenced by intracellular glucocorticoid levels.

28. The use according to claim 26, wherein the conditions, disorders, or diseases are
selected from metabolic syndrome, insulin resistance, dyslipidemia, hypertension, obesity,
type 2 diabetes, impaired glucose tolerance (IGT), impaired fasting glucose (IFG), the pro-
gression from IGT to type 2 diabetes, the progression of the metabolic syndrome info type 2
diabeles, diabetic {ate compilications, neurodegenerative and psychiatric disorders, and the
adverse effects of glucocorticoid recepltor agonist treatment or therapy.
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29. Theuse according to any of the claims 26-28, wherein the pharmaceutical \
composition is suitable for a route of administration selected from oral, nasal, buccal,
transdermal, pulmonal, and parenteral.

5 30. A method for the treatment of conditions, disorders, or diseases wherein a rnodu-
lation or an inhibition of the activity of 11BHSD1 is beneficial, the method comprising admin-

istering to a subject in need thereof an effective amount of a compound according to any of
claims 1-20.

10 31. The method according to claim 30, wherein the conditions, disorders, and dis-
eases that are influenced by intracellular glucocorticoig levels,

32. The method according to claim 30, wherein the conditions, disorders, or diseases
are selected from metabolic syndrome, insulin resistance, dyslipidemia, hypertensicon, obe-
15 sily, type 2 diabetes, impaired glucose tolerance (IGT), impaired fasting glucose ( IFG), pro-
gression from IGT (o type 2 diabetes, progression of metabolic syndrome into type 2 diabe-
tes, diabetic late complications, neurodegenerative and psychiatric disorders, and the ad-
verse effects of glucocorticoid receptor agonist treatment or therapy.

20 33. The method according to any of claims 30-32, wherein the administering is via a
route selected from oral, nasal, buccal, transdermal, pulmonal, and parenteral.
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P2008/85
USO FARMACEUTICO DE AMIDAS SU STITUIDAS

CAMPO DEL INVENTO

Il presente invento se relaciona con ¢l uso de amidas sustituidas y composiciones
farmacéuticas que comprenden las mismas para tratar trastornos donde se desea modular I
actividad de la deshidrogenasa de 11f3- hidroxiesteroide tipo 1 (11 BHSDI1) . El presente invento
tambicn sc relaciona con amidas sustituidas novedosas, con su uso en terapia, con composiciones
farmacéuticas que comprenden las mismas, con ¢l uso de dichos compueslos en la [abricacion de
medicamentos, y con métodos terapéuticos que comprenden la administracion de los compuestos.
Eslos compuestos modulan la actividad de |a deshidrogenasa 11p- hidroxicsteroide tipo 1
(LEIBHSDL) y por consiguiente son atiles en cl tratamienlo de enfermedades en las cuales tal

modulacion ¢s benéfica, tal como ¢l sindrome metabolico.

FUNDAMENTO DEL INVENTO

El sindrome metabélico es un problema principal global de salud. En los Estados Uinidos,
la prevalencia en la poblacion adulta a¢tualmente se estima en 25% aproximadamente, ¥ contindaa
creciendo lanto en los Estados Unidos como a nivel mundial. El sindrome metabélico sc
caracteriza por una combinacién de resistencia a insulina, dislipidemia, obesidad ¢ hipertensidn
llevando a morbidez y mortalidad aumentadas de cnlermedades cardiovasculares. Las personas
con sindrome metabdlico cstan en ricsgo aumentado de desarrollar diabetes lipo 2 evidente, ]a
prevalencia de la cual igualmente esta creciendo,

En diabetes tipo 2, 1a obesidad y dislipidemia son altamente prevalentes ¥
aproxixﬁadamcnte 7(% de las personas con diabetes lipo 2 adicionalmente ticnen hipertension
una que otra vez llevando a mortalidad aumentada de enfermedadcs cardiovasculares.

En el ambiente clinico, es bien conocido que los glucocorticoides pucden inducir todas las
caracteristicas cardinales del sindrome metabélico y diabetes tipo 2.

l.a deshidrogenasa 11p- hidroxiesteroide tipo I (11BHSDI) cataliza la generacion local
de glucocorticoide activo en varios tejidos y organismos incluyendo predominantemente el
higado y tejido adiposo, pero también e)., musculo csquelético, hucso, pancreas, endotelio. tejido

ocular y cicrtas partes del sistema nervioso central. Por lo tanto, 11BHSD1 sirve como un



tn

rJ
W

\

regulador local de acciones glucocorticoides en los tejidos y organos donde se expresa (Tannin, J.
Biol. Chem. 266, 16653 (1991) ; Bujalska, Endocrinologia, 140, 3188 (1999) ; Whorwood et al.,
J Clin Endocrinol Metab., 86, 2296 (2001) ; cooper et al, Bone, 27, 375 (2000) ; Davani ¢t al., J.
Biol. Chem, 275, 34841 (2000) ; Brem et ak., Hipertension, 31, 459 (19989; Rauz et al... lnvest.
Ophthalmol. Vis. Sci., 42, 2037 (2001) ; Moisan et al., Endocrinology, 127, 1450 (1990y .

Elrol de 11BTISDI en el sindrome metabdlico y diabetes tipo 2 esta soportada por varias
lineas de evidencia. En humanos, el tratamicnio con cl inhibidor 11BHSDI no especifico
carbenoxelona mejora la sen.sibilidad de insulina en voluntarios delgados saludables ¥ pcrsonas
con diabetes tipo 2. Igualmente, los ratones knock- out 11 BHSD1 son resistentes a resistencia a
insulina inducida por obesidad y estrés. Adicionalmente, los ratones knock- out presentan un
perfil lipido anti aterogénico de triglicéridos VLDL disminuidos y colesterol HDL aumentade. A
la inversa, los ratones que sobre- expresan 1 1BHSDI en adipocitos desarrollan resistencia a
insulina, hiperiipidemia y obesidad visceral, un fenotipo que sc asemeija al sindrome metabolico
humano Andrews et al., J, Clin, Endocrinol, Metab., 88, 285 (2003) ; Walter etal., J. Clin,
Endocrinol. Metab., 80, 3 155(1995) ; Morton et al., J. Biol. Chem., 276, 41293 (2001) ;.
Kotelevtsev et al., Proc. Natl. Acad. Sci. USA, 94, 14924 (1997) ; Masuzaki et al., Sciene, 294,
2166 (2001)) .

Los aspectos mas mecanisticos de la modulacion | IBHSD]1 y con cso la modulacion de
mveles intrucelulares de glucocorticoide activo se han investigado en varios modelos roedores ¥
diferentes sistemas celulares. | IBHSD1 promucve las caracteristicas de! sindrome metabdlico
aumentado la expresion hepatica de las enzimas limitantes de lasa cn gluconeogénesis, a saber
carboxiquinasa de fosfoenolpiruvato ¥ glucosa- 6- fosfatasa, promoviendo la diferenciacion de
preadipocitos en adipocitos facilitando asi la obesidad, directa ¢ indirectamente estimulando [a
secrecion VLDL hepatica, disminuyendo la absorcion LDL hepdtica y aumentando la
contractilidad de vasos sanguineos (Kotelevtsev ¢t al.,, Proc. Natl. Acad. Sci. USA, 94, 14924
(1997) ; Morton et al., J. Biol, Chem. 276, 41293 (2001) : Bujalska et al., Endocrinology, 140,
3188 (1999) ; Souness et al., Steroids, 67, 195 (2002) , Brindley & Saltcr, Prog. Lipid Res., 30,
349 (1991) ).

WO 01/90090, WO 01/90091, WO 01790092, WO 01/90093 y WO 01/90094 divulgan varias
tiazol- sulfonamidas como inhibidores de la enzima deshidrogenasa 11 beta- hidroxiesteroide

humiana tipo 1, v ademas alirman que dichos compuestos pueden ser utiles péra tratar diabeles,
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obesidad, glaucoma, osteoporosis, trastornos cognitivos, trastornos inmunes y depresion.

Ahora hemos encontrado amidas sustituidas que modulan la actividad de | 1BHSDI1
Hevando a concentraciones intracelulares alteradas de glucocorticoide activo. Mas
cspecificamente, los presentes compuestos inhiben la actividad de | 1BHSDI1 llevando a
concentraciones intracelulares disminuidas de glucocorticoide activo. Por lo tanto, el presente
compuesto se pucde utilizar para tratar trastornos donde se desca un nivel disminuido de
glucacorticoide intracclular, tal como ¢j.. ¢l sindrome metabdlico, diabetes tipo 2, intolerancia a
la glucosa (IGT) , alteracién de la glucosa en ayunas (IFG) , dislipidemia, obesidad, hipertension,
complicaciones diabéticas tardias, enfermedades cardiovasculares, arterioscierosis, atcroselerosis,
miopatia, agotamiento muscular, osteoporosis, trastornos neurodegenerativos ¥ psiquidlricos, v
electos adversas de Lratamiento o terapia con agonistas de receplores glucocorticoides.

Un objctivo del presente invento cs Proporcionar COmMpucstos, composiciones

farmacéuticas y uso de compuestos que modulan la actividad de 113HSDI.

DEFINICIONES

En las siguientes formulas estructurales ¥ en toda la presente especificacion, los si guientes
términos tiene el significado idéntico. Los ejemplos proporcionados en las definiciones presentes
en esta cspecificacion son no inclusivos a menos que se indique lo contrario. Estos incluyen pero
no estan limitados a los cjemplos citados.

El término "halo" incluye fluor, cloro, brome y yodo,

El término "trihalometilo” incluye trifluorometilo, triclorometilo, tribromometilo. ¥
trivodometilo.

El término "trihalometoxilo” incluye trifluoromcetoxilo, triclorometoxilo,
tribromometoxilo, y triyodometoxilo.

El término "alquilo" incluye grupos hidrocarburos alifaticos de metileno ¥y saturados de
cadena lineul C1- C8 y grupos hidracarburos saturados ramificados C3- C8 con el nlmero
especificado de dtomos. Por cjemplo, esta definicién incluye metilo (Me) , etilo (Et) propilo (Pr)
. butilo (Bu) , pentilo, hexilo, isopropilo (i- Pr) , isobutilo (i- Bu) , tert- butilo (t- BU) . scc- butilo
(s- Bu) . isopentilo, neopentilo.

Eltérmino "alquenilo” incluye grupos hidrocarburos alifaticos no saturados de cadena

lincal C2- C6 y grupos hidrocarburos alifiticos no saturados C3- C6 ramificados con el numero
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especificado de dlomos de carbono. Por ejemplo, esta definicion incluye ctenilo, propenilo,
butenilo, pentenilo, hexenilo, metilpropenilo, y metilbutenilo.

El término "alquinilo” incluye grupos hidrocarburos alilAticos no saturados de cadena
hineal C2- C6 y grupos hidrocarburos alifiticos no saturados ramificados C4- C6 con ¢l mimero
especificado de atomos de carbono. Por ejemplo, csta definicion incluye etinilo, propinilo,
butinilo, pentinilo, hexinilo, y metilbutinilo.

El término "sistema monociclico, biciclico o triciclico saturado o parcialmente saturacdo”
representa pero no estd limitado a aziridinilo, azepanilo, azocanilo, pirrolinilo, pirrolidinilo, 2-
imidazolinilo, imidazolidinilo, 2- pirazolinilo, morfolinilo, piperidinilo, tiomorfolinilo,
piperazinilo, flalimida, 1,2,3,4- tctrahidro- quinolinilo, 1,2,3 4- tetrahidro- isoquinolinilo, 1,2.3 4-
tetrahidro- quinoxalinilo, indolinilo, 1,6- aza- biciclo|3.2.1]octano, 2- aza- biciclo|4. 1.1 toctano,2-
aza- biciclo[3,2.'1]oclanilo, 7- aza- biciclo[4.1.1]octanilo, 9- aza- biciclo[3.3.2]decanilo, 4- aza-
triciclo[4.3.1.1 3'8‘|undccanilo, 9- aza- triciclo]3.3.2.0* "|dccanilo

El término anillo saturado o parcialmente saturado” representa ciclopropilo, ciclobutily,
ciclopentilo, ciclohexilo, ciclobutenilo, ciclohexenilo, cicloheptenilo, ciclooctenilo,
ciclononenilo, ciclodecenilo, tetrahidrofuranilo, y tetrahidropiranilo.

El término "anillo aromatico saturado o parcialmente saturado” representa ciclopentilo,
ciclohexilo, ciclobutenilo, ciclopentenilo, ciclohexenilo, cicleheptenilo, ciclooctenilo,
ciclononenilo, ciclodecenilo, tetrahidrofuranilo, fenilo, piridito, ¥ pirimidinilo.

El término "cicloalquilo™ representa un grupo saturado, mono- , bi-, o tri- o
espirocarbociclico con el nimero especificado de dlomos de carbono (e. g., ciclopropilo,
ciclobutilo, ciclopentilo, ciclohexilo, cicloheptilo, ciclooctilo, ciclononilo, ciclodecilo,
biciclo[3.2.1]octilo, Spiro[4.5]decilo, notpinilo, norbonilo, norcarilo, y adamantilo) .

El término "cicloalquilalquilo” representa un grupo cicloalquilo como se definio
antcriormente {ijado a través de cualquicr grupo alquilo con el nimero indicado de atomos de
carbono o grupo alquilo sustituido como se definio antcriormente (g, ciclopropilmetilo,
ciclobutiletilo, y adamantilmetilo) .

Ll érmino "cicloalquenilo” representa un grupo mono- , bi- | tri- | o espirocarbociclico
parcialmente saturado con el nimero especificado dc atomos dc carbono (cj., ciclobutenilo,
ciclopentenilo, ciclohexenilo, ciclohcptenilo, ciclooctenilo, ciclononenilo, y ciclodecenilo) .

El termino "cicloalquilcarbonilo” representa un grupo cicloalquilo como se delinio
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anteriormente con el niimero indicado de atomos de carbono fijados a través de un 2rupo
carbonilo (ej., ciclopropilcarbonilo v ciclohexilcarbonilo) .

El'término "cicloalquilalquilcarbonilo™ representa un grupo cicloalquilo comno se definid
anteriormente fijado a través de un grupo alquilo con el numero indicado de dlomos de carbono o
grupo alquilo sustituido como se definié anteriormente (ej., ciclohexilmetilcarbonilo Y
cicloheptiletilcarbonilo) .

El término "hetcicloalquilo® fepresenta un grupo mono-, bi- , tri- | o espirocarhociclico
saturado con el niimero especificado de atomos con 1- 4 del nimero especificado como
heterodtomos o grupos seleccionados de nitrogeno, oxigeno, azufre, SO, y SO2 (¢j.,
tetrahidrofuranilo, tetrahidropiranilo, tetrahtdrotiopiranilo, piperidina y piridazina) .

El término "hetcicloalquilalquilo” representa un grupo hetcicloalquilo como se definié
anteriormente fijado a través de un grupo alquilo con el nimero indicado de atomos de carbono
(€], tetrahidrofuranilmetilo, tetrahidropiraniletilo, y tetrahidrotiopiranilmetilo) .

El término "hetcicloalquilcarbonilo” representa un grupo heteicloalquilo como se definid
anteriormente con el nimero indicado de atomos de carbono fijados a través de un grupo
carbonilo (ej., I- piperidin- 4- il- carbonilo y 1-(1,2,3,4- tetrahidro- isoquinolil- 6- 1) carbonilo) .

El término "alquiloxilo” representa un grupo alquilo con el nimero indicado de dtomos de
carbono fijados a través de un puente dc oxigeno (ej., metoxilo, etoxilo, propiloxilo, aliloxilo, y
ciclohexiloxilo) .

El término "alquiloxialquilo” representa un grupo alquiloxilo como se definia
anteriormente fijado a través de un grupo alquilo que tiene el ndmero indicado de atomos de
carbono (gj., metiloximetilo) .

El término "arilo” incluyc un anillo aromatico carbociclico que es monociclica, biciclico,
o policiclico, tal como fenilo, bifenilo, naftilo, antracenijo, fenantrenilo, Quorenilo, indenilo,
pentalenilo, azulenilo, v bilenilenilo. Arilo también incluye los derivados parcialimente
hidrogenados dc los aromdticos carbociclicos enumerados unteriormente. Ejemplos de derivados
parcialmentc hidrogenados incluyen 1,2,3 4- tetrahidronaftilo ¥ 1,4- dihidronafiilo,

El término "arilo]" incluye fenilo, bifenilo, naflilo, antracenilo, fenantrenilo, y fluorenilo,

Eltérmino "aril2" incluye fenilo, bifenilo, y nattito.

El término "hetarilo” incluye marla 8.pirrolil(2- pirrolil) | pirazolil(3- pirazolil) |

imidazolil(1- imidazolilo, 2- imidazolilo, 4- imidazolilo, 5- imidazolilo) , triazol(1,2,3- tirazol- 1-
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il, 1,2,3- triazol- 2- i, 1,2,3- triazol- 4- il, 1,2 4~ triazol- 3- il) , oxazolil(2- oxazolilo) , 4- \
oxazolilo, 5- oxazolila) , isoxazolil(3- isoxazolilo, 4- isoxazolilo, - isoxazolilo) , tiazolil(2-
tazolilo, 4- tiazolilo, 5- tiazolilo) , tiofenil(2- tiofenilo, 3- tiofenilo, 4- tiofenilo, 5- tiofenilo) ,
furanil(2- furanilo, 3- furanilo, 4- furanilo, 5- furanilo) , pindil(2- piridilo. 3- piridilo, 4- piridilo,
3- piridilo) , 5- tetrazolilo, pirimidinil(2- pirimidinilo, 4- pirimidinilo, 6- pirimidinilo) , pirazinilo,
piridazinilo (3- piridazinilo, 5- piridazinilo) quinolil(2- quinolilo, 3- quinolilo, 4- quinolile, 5-
quinolilo, 6- quinolilo. 7- quimililo, 8- quinolilo) , isoquinolil(1- isoquinolilo, 3- isoquinolilo, 4-
isoquinelilo, 5- isoquinolilo, 6- isoquinolilo, 7- isoguinolilo, 8- isoguinolilo) , benzo[b]furanil(2-
benzo{bifuranilo, 3- benzo|b]furanilo, 4- benzo|b]furanilo, 5- benzo|b]furanilo, 6-
benzo[b]furanilo, 7- benzo[b]furanilo) , 2,3- dihidro- benzo|b]furanilo, (2- (2,3- dihidro-
benzo[b]furanilo) , 3- (2,3- dihidro- benzo[b]furanilo) , 4- (2,3- dihidro- benzo[b]furanile) , 5-
(2,3- dihidro- benzo[b]furanilo) , 6- (2,3- dihidro- benzo[b]furanilo) , 7- (2,3- dihidro-
benzo[b]furanile) ) , 1,4- benzodioxin (2- (1,4- benzodioxino) , 3- (1 4- benzodioxino) , §- (1.4-
benzodioxine) , 6- (1,4- benzodioxine) ), benzo[b]tiofenilo, 6- benzo[b|tiofenilo, 7-
benzo{b]tiofenilo, 2,3- dihidro- benzo[b]tiofenil (2- (2,3- dihidro- benzo[btinlenila) | 3- (2,3-
dihidro- benzo[b]tiofenilo) , 4- (2,3- dihidrobenzo[b]tiofeniio) , 5- (2,3- dihidro-
benzo[b]tiolenilo) , 6- (2,3- dihidro- benzo[bltiofenilo) , 7- (2,3- dihidro- benzofbltiofenilo) ) |
4.5,6.7- tetrahidro- beneeno[btiofenil (2- (4,5,6,7- tetrahidro- bencenol| bltiofenilo) , 3- (4,3,6,7-
tetrahidro- benceno[b]tiolenilo) , 4- (4,5,6,7- tetrahidro- beneeno]bltiofenilo) | 5- (4,5,6,7-
tetrahidro- benceno[bjtiofenilo) , 6- (4.5,6,7- tetrahidro- beneeno|bltiofenilo) , 7- (4,5.6,7-
tetrahidro- benceno[b]tiofenilo) ) , tieno[2,3- bjtiofenilo, 4,5,6,7- tetrahidro- tieno[2,3-
¢|piridil(4- (4.5.6,7- tetrahidro- ticno[2,3- c]piridilo) , 5- (4,5,6,7- tetrahidro- ticno[2,3- c]piridilo)
. 6~ (4.5,0,7- tetrahidro- tieno|2,3- clpiridilo) , 7- (4,5,6,7- tetrahidro- tieno|2 3- ¢|piridilo) )
.indolil (1- indolil, 2- indolilo, 3- indolilo, 4- indolilo, 5- indolilo, 6- indolilo, 7- indolilo) ,
isoindolil (1- isoindolilo, 2- isoindolilo, 3- isoindolilo, 4- isoindolilo, 5- isoindolilo, 6-
isoindolilo, 7- isoindolilo) , 1,3- dihidro- isoindolilo (1- (1,3- dihidro- isoindolilo) . 2- (1.3~
dihidro- isvindolilo) , 3- (1,3- dihidro- isoindolilo) , 4- (1,3- dihidro- isoindolilo) , 5- (1,3-
dibidro- isoindolilo) , 6- (1,3- dihidro- isoindolilo) , 7- (1.3- dihidro- isoindolilo) } | indazole (1-
indazolilo, 3- indazolilo, 4- indazolilo, 5- indazolilo, 6- indazolilo, 7 indazolilo) ,
benzimidazotil (1- benzimidazolilo, 2- benzimidazolilo, 4- benzimidazolilo, 5- benzimidazolilo,

6- benzumidazolilo, 7- benzimidazolilo, 8- benzimidazolilo) , benzoxazolil (1- benzoxazolilo, 2-
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benzoxazolilo) , benzotiazolil (1- benzotiazolilo, 2- benzotiazolilo, 4- benzotiazolilo, 5-
benzotiazolilo, 6- benzotiazolilo, 7- benzotiazolilo) , benzo- [1 ,2,5]oxadiazolilo, (4- benzo-
[1,2,5]Joxadiazol, 5- benzo- [1,2,5]oxadiazol) , carbazolilo (1- carbazolilo, 2- carbazolilo, 3-
carbazolilo, 4- carbozililo) , piperidinil (2- piperidinilo, 3- piperidinilo, 4- piperidinilo) | v
pirrolidinil (1- pirrolidinilo, 2- pirrolidinilo, 3- pirrolidinilo) .

El término "arilaquilo” representa un grupo artlo como se definid anteriormente a aveés
de un grupo alquilo con ¢l numero indicado de tomos de carbono (¢j., bencilo, feniletilo, 3-
fenilpropilo, 1- naftilmetilo, y 2- (1- naftil) etilo) .

El término "hetarilalquilo” o “hetaralquilo” representa un grupo hetarilo como se definio
anteriormente fijado a través de un grupo alquilo con ¢l ndmero indicado de atomos de carbono
(¢).. (2- furil) metilo, (3- furil) metilo, (2- tienil) metilo, (3- tienil) metilo, (2- piridil) metilo, v 1-
melil- 1- (2- pirimidil) etilo) .

El término "ariloxihetarilo" representa un grupo ariloxilo como sc definié anteriormente
fijado a través de un grupo hetarilo (¢}., 2- fenoxi- piridilo) .

El (érmino “ariloxilo” representa un grupo arilo como se definid anteriormente fijado a
través de un puente de oxigeno (gj., fenoxilo y naltiloxilo) .

El término “hetariloxilo” representa un grupo hetarilo como se definid antcriormente a
través de un puente de oxigeno (¢j., 2- pinidiloxilo) .

El término “arilalquiloxilo” representa un grupo arilalquilo como se definio anteriormente
fijado a través de un puente de oxigeno (ej., fenetiloxilo y naltilmetiloxilo) .

El término “hetarilalquiloxilo” representa un grupo hetarilalquilo como se definié
anteriormente fijado a través de un pucnte de oxigeno (gj., 2- piridilmetiloxilo) .

El término “alquiloxicarbonilo™ representa un grupo alquiloxilo como se definio
amcriormente fijado a través de un grupo carbonilo (¢j., metilformiat y etilformiat) .

El t¢nnino “ariloxicarbonilo™ representa un grupo ariloxilo como se definié anteriormente
fifado a través de un grupo carbonilo (¢j., fenilformiat v 2- tiazolilformiat) .

El término “arilalquiloxicarbonilo™ representa un grupo “arilalquiloxilo” como se definio
anteriormente fijado a través de un grupo carbonilo (¢j., benzilformiat y feniletilformia) .

El ténmino “alquiltio™ representa un grupo alquilo con el nimero indicado de atonios de

carbono fijados a través de un puente de azufre (¢j., metilito y etiltio) .
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El término “ariltio” representa un grupo arilo como se delinio anteriormente fijado a
través de un puente de azufre (gj., benzentiol y nafliltiol) .

El término “hetariltio” representa un grupo hetarilo como se definié anteriormente fhado a
través dc un puente de azufre (ej., piridina- 2- tiol y tiazol- 2- tiol) .

El término “ariltioalquilo™ representa un grupo ariltio como se definié anteriormerndte
fijado a través de un grupo alquilo con el nimero indicado de atomos de carbono (¢j.,
metilsulfanilbenceno, y etilsulfanilnaflaleno) .

El término “hetariltioalquilo” representa un grupo hetariltio como se definio
anteriormente fijudo a través de un grupo alquilo con el nimero indicado de atomos de carbono
(¢j.. 2- metilsulfanilpiridina y 1- etilsulfanilisoquinolina) .

El término “hetariloxiarilo” represcnta un grupo hetariloxilo como sc definid
anteriormente fijado a través de un grupo arilo como se definié anteriormente (cj., I- fenoxi-
isoquinolilo v 2- fenoxipiridilo) .

El término “hetaritoxihetarilo” representa un grupo hetuariloxilo como se definid
anteriormente fijado a través de un grupo hetarilo como se definio anteriormente (cj., 1- (2-
piridiloxi- isoquinolina) y 2- (imidazol- 2- iloxi- piridina) ) .

El término “ariloxialquilo” representa un grupo ariloxilo como se delinié anteriormente
fijado a través de un grupo alquilo con el nimero indicado de dtomos de carbono (e
fenoximetilo y nalliloxietilo) .

El término “ariloxiarilo” representa un grupo ariloxilo como sc definid anteriormente
fijado a través de un grupo arile como s¢ definio anteriormente (¢j., 1- fenoxi- naftaleno y
feniloxi- fenilo) |

Il término “arilalquiloxialquilo” representa un grupo arilalquiloxilo como se delinic
antcriormente fijado a través de un grupo alquilo con el numero indicado de dtomos de carbono
(¢]., cloxi- metil- benceno y 2- metoximetil- naftaleno) .

El término “hetariloxialquilo® representa un grupo hetariloxilo como se definia
anteriormente fijado a través de un grupo alquilo con el nimero indicado de dtomos de cartono
(¢j., 2- pirtdiloximetilo y 2- quinoliloxietilo) .

Ll término “hetarilalquiloxialquilo” representa un grupo hetarilalquiloxilo como se definié
anteriormente fijado a través de un grupo alquilo con el nimero indicado de atomos de carbeno

(¢).. 4- metoximetil- pirimidina y 2- metoximetil- quinolina)
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El término “alquilcarbonilo” representa un grupo alquilo como se definié anteriormente
con ¢l numero indicado de dtomos de carbono fijados a través de un grupo carbonilo (e.,
octilcarbonilo, pentiicarbonilo, y 3- hexenilearbonilo) .

El término “arilcarbonilo” representa un grupo arilo como sc definié anteriormente fijado
a través de un grupo carbonilo (cj., benzoilo) .

El térmiro “hetarilcarbonilo™ representa un grupo hetarilo como se definié anteriormente
fijado a través de un grupo carbonilo (¢j., 2- tiofenilcarbonilo, 3- metoxi- antrilcarbonilo, v
oxazolilcarbonilo) .

El término “carbonilalquilo™ representa un grupo carbonilo fijudo a través de un grupo
alquito con ¢l numero indicado de atomos de carbono (gj., acetilo) .

El término “alquilcarbonilalquilo™ representa un grupo alquilcarbonilo como se definio
anteriormente fijado a través de un grupo alquilo con el niimero indicado de dtomos de carbono
{¢., propan- 2- ona y 4,4- dimetil- pentan- 2- ona) .

El término “arilcarbonilalquile” representa un grupo anilcarbonilo como se definio
anteriormente fijado a través de un grupo alquilo con el niimero indicadote dtomos de carbono
(ej.. 1- fenil- propan- 1- ona y |- (3- cloro- [enil) - 2- metil- butan- i- ona) .

El'término “hetarilcarbonilalquilo” representa un grupo hetarilcarbonilo como se delinio
anteriormente fijado a través de un grupo alquilo con el numero indicado de 4tomos de carbono
(¢j.. 1- piridin- 2- i)- propan- - ona ¥y 1- (1- H- imidazol- 2- {l) - propan- |- ona) .

El término “arilalquilcarbonilo” representa un grupo arilalquilo como se definid
anteriormente con el ntmero indicado de dtomos de carbono fijado a través de un grupo carbonilo
(¢).. fenilpropilcarbonilo y feniletilcarbonilo) .

El término “hetarilalquilcarbonilo™ representa un grupo hetarilalquilo como se definio
anteriormente ep donde el grupo alquilo es a su vez fijado a través de un carbonilo (¢j.,
imidazolilpentilcarbonilo) .

El término “alquilcarbonilamine” represcnta un grupo “alquilcarbonilo™ como se definio
anteriormente en donde el carbonilo es a su vez fijado a través del dtomo de nitrogeno de un
grupo amino (ej., metilcarbonilamino, ciclopentilearbonil- ami nometilo, y
metilcarbonilaminofenilo) . EI tomo de nitrégenc se puede asi mismo sustituir con un grupo

alquilo o arilo.
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El término “alquilcarbonilaminoalquilo” representa un grupo “alquilcarbonilamino” fijatic
a través de un grupo alquilo con ¢l numero indicado de atomos de carbono (¢j., N-
proprlacetamida y N- butil- propionamida) .

El término “arilalquilcarbonitamino” representa un grupo “arilalquilcarbonilo™ coino se
definié anteriormente fijado a través de un grupo amino (¢j., fenilacetamida y 3-
[enilpropionamida) .

El término “arilulquilcarbonilaminoalquilo” representa un grupo
“arilalquilcarbonilamino™ fijado a través de un grupo alquilo con ¢l numero indicado de atomos
de carbono (ej., N- etil- fenilacetamida ¥y N- butil- 3- fenil- propionamida) .

El término “arilcarbonilamino” representa un grupo “arilcarbonilo” como se definié
anteriormente fijado a través de un grupo amino (ej., benzamida y amida del 4cido naftalen- 1-
carboxilico) .

El término “arilcarbonilami noalquilo™ representa un grupo “arilcarbonilaming” fijado a
traves de un grupo alquilo con el nimero indicado de atomos de carbono (¢j.. N- propil-
benzamida y amida del dcido N- butil- naftalen- 1- carboxilico) .

Ll término “alquilcarboxilo™ representa un grupo alquilcarbonilo como se delinié
anteriormente en donde el carbonilo a su vez es fijado a través de un puente de oxigeno (¢).,
heptilcarboxila, ciclopropilcarboxilo, y 3- pentenilcarboxilo) .

El término “arilcarboxilo” representa un grupo arilcarbonilo como se definio
anteriormente en donde el carbonilo a su vez es fijado a través de un puente de oxi geno (ej., dcido
benzoico) .

El'término “alguilcarboxialquilo” representa un grupo alquilcarboxilo como se definié
anteriormente en donde el oxigeno es fijado a través de un puente de alquilo (ej.,
heplilcarboximetilo, propilcarboxi- fer- butilo, y 3- pentilcarboxietilo) .

El término “arilalquilcarboxilo™ representa un grupo arilalquilcarbonilo como se definio
anteriormente en donde ¢! carbonilo a su vez csta fijado a través de un puente de oxi geno (¢j.,
benzilearboxilo y fenilpropilcarboxilo) .

El término “arilalquilcarboxialquilo” representa un grupo arilalquilcarboxilo como sc
definio anteriormente en donde el grupo carboxilo a su vez es l1jado a través de un grupo alguilo
con et ndunero indicado de dtomos de carbono (ej., benzilearboximetilo y

fenilpropilcarboxipropilo) .
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El término “hetarilcarboxilo™ representa un grupo hetarilcarbonilo como se delinio
anteriormente en donde ¢l carbonilo ¢s a su vez fijado a través de un puente de oxi geno (¢, dacido
piridina- 2- carboxilico) .

El término “hetarilalquilcarboxilo” representa un grupo hetarilalquilcarbonilo como se
definio anteriormente en donde el carbonilo a su vez es fijudo a través de un pucnte de ox igeno
(e).. {dcido 1- H- imidazol- 2- {1} - acético y acido 3- pirimidin- 2- il- propionico) .

El término “alquilSOm” representa un grupo alquilo con el niimero de 4tomos de carbono
indicados, en donde el grupo alquilo es a su vez fijado a través de un pucnte de azufre en donde el
azufre ¢s sustituido con m atomos de oxigeno (gj., ctilsulfonilo y etlsulfinilo) .

El' término “arilSOn” representa un grupo arilo como se defini6 anteriormente, en donde
el grupo arilo a su vez es fijado a través de un puentc de azufre en donde el azufre es sustituido
como i atomos de oxigeno (gj., fenilsul finilo y naftil- 2- sulfonilo) .

El término “hetarilSOm” representa un grupo hetarilo como se definié anteriormente, en
dondc el grupo hetarilo a su vez es fijado u través de un puente de azufre en donde ¢l azufic es
sustituido con m dtomos de oxigeno (e1., tiazol- 2- sulfinilo y piridina- 2- sulfonilo) .

Clcrtos érminos definidos anteriormente pueden ocurrir mas de una vez en las formulas
estructurales, y ante tal ocurrencia cada érmino se definira independientemente de los demdis.

El término “opcionalmente sustituido” como sc utiliza en la presente significa quc Jos
Erupos en cueslidn son sustituidos o ne sustituidos con uno o mas sustituyentes especificados.
Cuando los grupos en cuestion son sustituidos con mas de un sustituyente, los sustituyentes
puedcen ser iguales o diferentes.

El'término “tatamiento” o “tratar” se define como ¢l manejo y atencion de un paciente
para el propésito de combatir o aliviar la entermedad, condicion, o trastorno, y el término
incluye la administracion del compuesto uactivo para prevenir o retardar el comienzo de los
sintomas o complicaciones; aliviar los sintomas o complicaciones; y/o eliminar la enfermedad,
condicidn, o trastorno. Por lo tanto, “tratamicnto” o “tratar” incluye prevencion y/o profifaxis de
la enfermudad, condicién, o trastorno.

El término “farmacéuticamente aceptable” se define como apropiado para administracion
a humanos sin eventos adversos.

LI término “profirmaco™ se define como una forma quimicamente modificada del

farmaco activo, dicho profirmaco ¢s administrado al paciente y subsecuentemente convertido al
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farmaco activo. Las técnicas para el desarrollo de profirmacos son bien conocidas en el estado de

la téenica.

DESCRIPCION DETALLADA DEL INVENTO

Asi en una realizacion, el presente invento proporciona ¢l uso novedoso de una wmida
sustituida, un profarmaco dc la misma, o una sal de la misma con un acido o base
farmacéuticamente aceptables, o cualquier isémero dptico o mezcla de isomeros opticos,
incluyendo una mezcla racémica o cualquiera de las formas tautoméricas, en donde la amida

sustituida o un profirmaco de la misma cs de la formula |-

10
X ~
N
/

R1

en donde:
X ¢s seleccionada de CRS y nitrégeno;

R1 es seleccionado de H y C1- Céalquil- R6, cn donde ¢l grupo alquilo es sustituido con
0- 3 R7;

'

R2 ¢s seleccionado de hidrogeno, halo, C1- C6alquilo, y ~C(=0) R13;

RB R10

' ' RIZ
9 11

R R

Alternativamente, R1 v K2 son, independicntemente,
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El'anillo A es un anillo biciclico o triciclico saturado o parcialmente saturado que consta\

del nitrogeno mostrado, 4- 10 atomos de carbono, y 0- 2 heterodtomos adicionales scleccionados

de nitrdgeno, oxigeno y azufre;

El anillo A es sustituido con 0- 3 grupos seleccionados de C1- C8alquilo, halo, hidroxilo,
oxo. ciano, C1- Céalquiloxilo, C1- CGalquiloxiCl- Céalquileno, y C1- Céalquilcarbonilo, en

donde cada grupo alquil/alquileno es sustituido con 0- 3 R14,
R5 es seleccionado de hidrogeno, C1- Céalquilo, - C(=0) R13, y ciano;

R6 es seleccionado de ciano, C3- Cl0cicloalquilo, hetcicloalquilo de 3- 10 miembros,
arilo, hetarilo, - C(=0) R", - $(=0) nR", - §(=0) nNR"'R"?, - N(R'¥ S(=0) nR", - N(R?)
C=Y) NR"R", - C(=NR"™) NR", - N(R'®) C(=0) R", - N(R"™) C(=0) - C3- C10 cicloalguilo, -
N(R'S) C(=0) - heteicloalquilo 3- 10 miembros, - N(R'R) C(=0) - arilo, - N(R'R) C(=0) - hetarilo
c¢n donde los grupos cicloalquilo, heteicloalquilo, arilo y hetarilo son sustituidos con 0- 3 R16;

R7 es seleccionado de halo, hidroxilo, oxo, ciano, y Cl- Coéalquilo;

R8, R9, R10 y R11 son cada uno independientemente seleccionados de hidrégeno, C1-
Céalquilo, F, trihalometilo, trihalometoxilo, hidroxilo, y C1- Céalquiloxilo, en donde ¢l C1-
Céalquilo y C1- Céalquiloxilo son sustituidos con 0- 3 R17;

Alternativamente, R8 y R9 junie con el dtomo de carbono al cual estan fijados forman un
anillo saturado o parcialmente saturado que consta del dtomo de carbono mostrado, 2- 3 dlomos
de carbone adicionales, y 0- 2 heteroatomos seleccionados de nitrogeno, oxigeno, y azufie, en
donde este anillo es sustituido con 0- 3 grupos selcccionados del halo, trihalometilo, C1-
Coalquilo, arilo, hetarilo, arilC1- Céalquileno, hetarilC1- Céalquileno, hidroxilo, oxo, Cj-
Céalquiloxilo, ariloxilo, arilC]- Coalquiloxilo o hetarilC1- Coalquiloxilo;

Alternativamente, R10 y R11 junto con el 4tomo de carbono al cual estan fijados forman
un anillo saturado o parcialmente saturado que consta del dtomo de carbono mostrado, 2- §
atomos de carbono adicionales, ¥ 0- 2 heterodtomos seleccionados de nitrégeno, oxigeno, v
azufre, en donde este anillo s sustituido con 0- 3 grupos scleccionados de halo, trihalometilo,
Ci- Coalquilo, arilo, hetarilo, arilCl- Céalquileno, hetariloC1- Coalquileno, hidroxilo, 0x0, C1-

Coalguiloxilo, ariloxilo, arilC] - Céalquiloxilo o hetarilC1- Céalquiloxilo;
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Alternativamente, R8 y R10 junto con los dos 4tomos de carbono a los cuales estin
fijados forman un anillo saturado o parcialmente saturado que consta de los dos atomos de
carbono y 1- 4 dtomos de carbono adicionales, ¥ 0- 2 heterodtomos seleccionados de nitrdgeno,
oxigeno, y azulre, en donde este anillo es sustituido con 0- 3 grupos seleccionados de halo,
trihalometilo, C1- C6alquilo, arilo, hetarilo, arilC1- Coalquileno, hetarilC1- Coalquileno,
hidroxilo, oxo, CI- Céalquiloxilo, ariloxilo, arilCl- Coéalquiloxilo, y hetariiC] - Céalquiloxilo;

R12 es seleccionado de H, OH, NR18R 19, C3- ClO0cicloalquilo, hetcicloalquilo de 3- 10
miembros, - C(=0) RI3, - S(=0) nR 3, S(=0) nNR18R19, - N(R18) S(=0) nR13, y —C(=NR15)
NR16: en donde los grupos cicloalquilo y hetcicloalquilo son sustituidos con 0- 3 R17;

R13 es scleccionado de OH, C1- Galquilo, C1- Céatquiloxilo, C1- C8alquiloxiCl-
C4alquileno, arilo, hetarilo, ariloxilo, hetariloxilo, y NR18R19;

R14 es seleccionado de halo, hidroxilo, oxo, y ciano;

R15y R16 son independientemente seleccionados de H, C1- Céalquilo, cicloalquilo de 3-
10 micmbros, halo, OH, ciano, - C(=0) R13, - 8(=0) nR13, §(=0) nNR18R19, - N(R18) S(=0)
nR 13, arilo, y hetarilo, en donde los grupos alquilo y cicloalquilo son sustituidos con 0- 3 R20;

R17 es seleccionado de halo, OH, oxo, nitro, ciano, - C(=0) R13, - §(=0) nR13, S(=0)
nRi8R1Y, - N(R18) $(=0) nR13, NR18R19, Ci- Céaiquilo, C1- Céalquiloxilo, y ariloxilo;

R18 ¥ R19 son independientemente seleccionados de H, Cl- Céalquilo, Cl-
C8alquiloxilo, arilo, hetarilo, arilC1- Coalquileno, y hetarilC!- Céalquileno, en donde los HTUpOs
alquilofalquileno, arilo, y hetarilo son independientemente sustituidos por 0- 3 R20;

Alternativamente, R18 y R19, junto con el dtomo de nitrégeno al cual estan fijados
forman un anillo monociclicle, biciclico, o triciclico saturado o parcialmente saturado que consta
del nitrdgeno maostrado, 4- 10 atlomos de carbono, y 0- 2 heterodtomos adicionales seleccionados
de nitrogeno, oxigeno. y azufre, cn donde este anillo ¢s sustituido con 0- 3 C1- C8 alquilo, ariin,
hetarilo, arflC1- Coalquileno, hetarilC]- Céalquileno, hidroxilo, oxo, Ci- Céalquiloxilo, arilCl -
Céalquiloxilo, hetarilC1- Céalquiloxilo, C1- CéalquiloxiCl- CéalquiloxiC1- Céalquilo, Cl-
Cé6alquilcarbonilo, arilcarbonilo, hetarilcarbonilo, arlC1- Cécarbonilo, hetaritCl -
Coalquilcarbonilo, C1- Céalquilcarboxilo, arilcarboxilo, hetarilcarboxilo, anlcarboxilo,
hetarilcarboxilo, arilC1- C6alquil- carboxilo, y hetarilC1- C6alquilcarboxilo;

R20 es scleccionado de H, OH, oxo, halo, ciano, nitro, C1- C6alquilo, C1- Coalquiloxilo,

NR21R22, metilendioxo, dihalometilendioxo, trihalometilo, y trihalometiloxilo;

14
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R21 y R22 son independientemente seleccionados de H, CI- Cé6alquilo, y arilCi- \
Coalquilo;

R23 es seleccionado de H y C1- Céalquilo;

nes seleccionado de 0, 1, y 2;

Y ¢s seleccionadode O y §;

O una sal del mismo con un 4cido o base farmacéuticamentc aceptable o cualquier
1s6mero optico o mezcla de isémeros dpticos, incluyendo una mezcla racémica, o cualquicr forma
tautomérica,

En otra realizacidn, el presente invento proporciona ¢l uso novedoso de compuestos de la
formula I, en donde:

R1 se selecciona de H y C1- C4alquilo- R6, en donde el grupo alquilo cs sustituido con 0-
1 R7:

R2 es seleccionado de hidrageno, C1- Céualquilo, y -C(=0) R13;

Aliernativamente, R1 y R2 son, independientemente.

Elanillo A es un anillo biciclico o triciclico saturado o parcialmenic saturado que consta
del mitrdgeno mostrado y 7- 10 atomos de carbono:

El anillo A es sustituido con 0- 3 grupos seleccionados de C1- Cdalquilo, halo, hidroxilo,
y Cl- Céalquiloxilo:

R5 es seleccionado de hidrégeno y Cl- C4alquilo;

R6 ¢s seleccionado de ciano, C3- Cocicloalquilo, hetcicloalquilo de 3- 6 miembros, arilo,
hetarilo, - C(=0=R13, - $(=0) nR13, - $(=0) nNR'*R"®, - N(R'¥) 5(=0) nR", - N(R*¥) C(=)
NRPRY, - C(=NR") NR", - N(R'®) C(=0) R, - N(R™) C(=0) - C3- C10 cicloalquilo, - N(R')
C(=0) - hetcicloalquilo 3- 10 miembros, - N(R'®) C(=0) - arilo, - N(R'®) C(=0) - hetarilo, cn
donde los grupos cicloalquilo, hetcicloalquilo, arilo, hetarilo son sustituidos con 0- 3 R 6;

R7 es seleccionado de halo y Cl- Cdalquilo;
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R8, RY, R10, y R11 son cada uno independientemente scleccionados de hidrogeno y C1-
Cdalquilo;

Alternativamente, R8 y R10 junto con los dos dlomos de carbono a los cuales estan
fijados forman un anillo saturado o parcialmente saturado que consta de los dos dtomos de
carbono mostrados y 1- 4 dtomos de carbono adicionales, en donde este anillo es sustituide con (-
I grupos seleccionados de halo, trihalometilo, hidroxilo, y C1- Céalquilo;

R12 cs seleccionado de H, OH, y NR18R] 9,

R13 es scleccionado de OH, CI1- C4alquilo, C1- Cdalquiloxilo, C1- C4alquiloxiC1-
Cdalquileno, arilo, hetarilo, ariloxilo, hetariloxi, y NR*R';

R15 ¥ R16 son independientemente seleccionados de H, Cl- Cdalquilo, cicloalquilo de 3-
6 miembros, halo, OH, ciano, - C(=0) R, - §(=0) nR ">, $(=0) nNR"*R Y, - NR'® $(=0) nR "7,
arilo, y hetarilo, en donde los grupos alquilo y cicloalquilo son sustituidos con 0- 1 R20;

R18 y R19 son independientemente seleccionados de H, C1- Cdalquiloxilo, arilo, hetarilo,
arilC1- Cdalquileno, y hetarilCl- C4alquileno, en dondc los grupos alquilo/alquileno, arilo, y
hetarilo son independicntemente sustituidos con 0- | R20;

Alternativamente, R18 y R19, junto con el atomo de nitrdpeno al cual estan fijados,
forman un anillo monociclico, biciclico o triciclico saturado o parcialmente saturado que cansta
del nitrogeno mostrado, 4- 5 dtomos de carbono, y 0- 1 heterodtomos adicionales seleccionados
de nitrégeno, oxigeno y azulre, cn donde este anillo es sustituido con 0~ 1 C1- C4alquilo, arilo,
hetarilo, arilCl- C4alquileno, hetarilC ] - Cdalquileno, hidroxilo, y C1- Cdalquiloxile;

R20 es scleccionado de H, OLL, oxo, halo, ciano, nitro, C1- C4alquilo, C1- Cdalquiloxilo,
NR21R22, trihalometilo, v trihalometiloxi lo;

R21'y R22 son independientemente scleccionados de I, Ct- Cdalquilo, y arilC|-
C4alquilo;

R23 ¢s scleccionado de H y C1- Céalquilo;

N ¢s seleccionado de 0,1,y 2; y,

Y es scleccionado de O y S.

En otra realizacién, el presente invento proporciona cl uso novedoso dc compuestos cn

dondc la amida sustituida o profirmaco de la misma es dc la formula [A:
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En otra realizacion, el presente invento proporciona el uso novedoso de compuestos en

donde la amida sustituida o profirmaco de la misma es de la formula LI3:

O
N N
SOMO

R1
IB.

En otra realizacion, ¢! presente invento proporciona el uso novedoso de COMPLECSLOS 2n

donde la amida sustituida o profarmaco de la misma es de la formula 1C:

N
/

R!
IC.
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En otra realizacién, cl presente invento proporciona el uso novedoso de COMpuCstos en

donde la amida sustituida o profarmaco de Ja misma es de la forinula ID:

O
~
RE‘(D/kNA
N .
H

ID.
5
En otra realizacion, el presente invento proporciona €l uso novedoso de compuestos de la
formula 1, en donde:
El anillo A ¢s seleccionado de:
N N
N
N N
10

El anillo A es sustituido por 0- 2 R24; ¥,
R24 se selecciona de Cl- Céalquilo, halo, hidroxilo, oxo, ciano, y C1- Coalquiloxile.

En otra realizacion, el presente invento proporciona el uso novedoso de compuestos de la
15  formulal, en donde:
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El anillo A es

En otra realizacion, el presente invento proporciona el uso novedoso de compuestos de la

formula 1, en donde la amida sustituida o un profarmaco de la misma se seleccionan del grupo:

{2- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - benzoimidazol- 1- il}- U
etiljamida del dcido furan- 2- carboxilico

{2- [5- (1,33~ trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - benzoimidazol- 1- i1}-

ctil famida del acido 1- acetil- piperidina- 4- carboxilico

2- metoxi- N- {2- [5-(1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - benzoimidazol-
I-1]]- etil- acetamida

N- {2- [5- (1,3.3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - benzoimidazol- I- ilj- etil}-
isonicotinamida

N- {2- [5- (1.3.3- uimetil- 6- aza- biciclo[3.2. [ Joctano- 6- carbonil) - benzoimidazol- 1- il]- etil}-
acelamida

Ester tert- butilico del acido {2- [5-(1,3,3- trimetil- 6- aza- biciclo[3.2.1Joctano- 6- carbonil) -
benzoimidazol- 1- i1]- etil} carbamico

t2- [5- (1,3.3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - benzoimidazol- |- il]- eul}-
amida del deido isoxazole- 5- carboxilico

N-{2-[5- (1,3,3- trimetil- 6- aza- biciclo[3.2. 1]Joctano- 6- carbonil) - benzoimidazol- | - il]-eul}-
benzamida

Ester etilico del dcido 3-[2- etil- 5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) -
benzimidazol- 1- il]- propiénico

Acido 3- [2- ctil- 5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - benzimidazol- |-
il]- propionico

Ester ctilico del acido 2- [5- (1.3,3- trimetil- 6- aza- biciclo[3.2.1 Joctano- 6- carbonil) - 111-

benzimidazot- 2- il}- ciclopropanocarboxilico
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Acido 2- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2. [Joctano- 6- carbonil) - [H- benzimidazol- 2}

ciclopropanocarboxilico

Ester etilico del 4cido 3- [2- metil- 5- (1,3.3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonit) -

benzimidazol- |- i1)- propidnico

Ester etilico del acido 2- [1- etil- 5- (1.3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) -

1H- benzimidazol- 2- il}- ciclopropanocarboxilico

Acido de 3- [2- metil- 5- (1,3,3- trimetil- 6- aza- biciclo[3.2. 1Joctano- 6- carbonil) -

benzimidazol- - il)- propidnico

Acido 2- [1- etil- 5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- G- carbonil) - 1 H-

benzimidazol- 2- i1]- ciclopropanocarboxilico

Ester etilico del dcido 3- [5-(1,3,3- triﬁetil- 6- aza- biciclo[3.2.1Joctano- 6- carbonil) - indol- 1-

il}- propidnico

Acido 3- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1Joctano- 6- carbonil) - indol- 1- il]- propisnico

Lister tert- butilico del acido [5- (1,3.3- trimetil- 6- aza- biciclo[3.2.1)octano- 6- carbonil) - indol-

1- il]- acético

Acido [5- (1,3.3- rimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indol- 1- il]- acético

1- morfolin- 4- il- 3- [5- (1,3.3- trimetil- 6- aza- biciclo[3.2. | Joctano- 6- carbonil) - indol- 1- i)-

propan- 1- ona

1- morlolin- 4-il- 2- [5- (1,3,3- vimctil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indol- 1- il)-

ctanona

Ester etilico del dcido 2,2- dimetil- 3- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2. 1 Joctano- 6-

carbonil) - indol- i- il)- propidnico

Acido 2,2- dimetil- 3- [5- (1,3.3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indol- |- i1]-

propidnico

Ester metilice del acido 2- metil- 3- [3- (1.3.3- trimetil- G- aza- biciclo[3.2.1]octanc- 6- carbonil)

- indol- 1- il]- propidnico

Ester metilico del 4cido 3- [5- (1,3,3- trimetil- G- aza- biciélo[3.2. I Joctano- 6- carbonil) - indol-

I-il]- butirico

Acido 3- [5- (1,3,3- trimetil- 6- aza- biciclo|3.2.1octano- 6- carbonil) - indol- 1- il]- butirico

Acido 2- metil- 3- {5-(1,3,3- trhinetil- 6- uza- biciclo[3.2.1]octano- 6- carbonil) - indol- 1- il]-

propidnico
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Ester metilico del acido 4- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indol-

Acido 3- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indol- 1- ilmetil]-

benzoico

I- ilmetil]- benzoico

Acido 4- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1Joctano- 6- carbonil) - indol- 1- itmetil]-
benzoico

Ester etilico del dcido 3- {5- (4- aza- lricic]o[4.3.I.l‘3,8']undecano-'4- carbonil) - indol- 1- il]-
propidnico

Acido 3- [5- (4- aza- triciclo[4.3,l.1'3,8']undecano- 4- carbonil) - indol- 1- i1]- propidnico
Ester etilico de 4cido 5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - 1H- indol- 2-
carboxilico

Acido 5- (1,3,3- trimetil- 6- aza- biciclo|3.2.1]octano- 6- carbonil) - 1H- indol- 2- carboxilizo
N- mctoxi- N- metil- 3- |5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indoi- 1-
il]- propionamida

N- ctoxi- 3- |5- (1,3,3~ trimetil- 6- aza- biciclo[3.2.1Joctano- 6- carbonil) - indol- 1- i}-
propionamida

N- hidroxi- 3- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indol- I- il)-
propionamida

{1- [2- (2H- tetrazol- 5-il) - etil]- 1H- indol- 5- il}- (1,3,3- rimetil- 6- aza- biciclo[3.2.1]oct- 6-
i) metanona

{1- [2- (3- ciclopropil- [1,2,4]oxadiazol- 5- il} - etil}]- 1H- indol- 5- il}- (1,3,3- trimetil- 6- aza-
biciclo[3.2.1]oct- 6- il) metanona

{1- [2- (3- metil- [1.2,4]oxadiazol- 5- il) - etil]- IH- indol- 5- il}- (1,3.3- trimetil- 6- aza-
biciclo[3.2.1]oct- 6- il) metanona

N- (IH- tetrazol- 5-il) - 3- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- ¢arbonil) - indol-
1- il]- propionamida

{1- [2- (2- metil- 2H- tetrazol- 5- i) - etil)- 1H- indol- S- i} (1,3,3- trimetil- 6- aza-
biciclo{3.2.1]oct- 6- il) metanona

{1-]2- (l- metil- 2H- etrazol- 5- i) - etil])- 1H- indol- 5- il}- (1.3,3- trimetil- 6- aza-

biciclo[3.2.1oct- 6- i1} inetanona
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t1- [2- (5- metil- | 1,2,4Joxadiazol- 3- il) - etil]- 1H- indol- 5- i} (1,3,3- urinetil- 6- aza-
biciclo[3.2.1]oct- 6- il) metanona

0 una sal del mismo con un dcido o base farmacéuticamente aceplable, o cualquier
isdmero Optico o mezcla de isdbmeros dpticos, incluyendo una mczcla racémica, o cualquier forma
tautomérica.

En otra realizacion, el presente invento propoerciona la preparacién novedosa de una
composicion larmacéutica para el tratamiento de condiciones, trastornos, o enfermedades »n
donde una modulacion o una inhibicién de la actividad de 1 TAHSDI cs benéfica.

En otra realizacion, el presente invento proporciona la preparacion novedosa de una
composicion farmacéultica, en donde: las condiciones, trastornos, y enfermedades estan
influcnciadas por niveles glucocorticoides intracelulares.

En otra rcalizacién, el presente invento proporciona la preparacion novedosa de un
composicidn farmacéutica, en donde: las condiciones, trastornos, o enfermedades son
scleccionadas de sindrome metabolico, resistencia a insulina, dislipidemia, hipertension,
obesidad, diabetes tipo 2, intolerancia a la glucosa (1GT) , alteracion de la glucosa en ayunas
(IFG) , la progresion desde IGT a diabetes tipo 2, la progresion del sindrome metabolico a
diabetes tipo 2, complicaciones diabéticas tardias, trastornos neurodcgencrativos y psiquidtricos,
y los electos adversos de tratamiento o terapia con agonistas de receptores glucocorticoides.

En otra realizacién, el presente invento proporciona la preparacion novedosa de una
composicion farmacéutica, en donde: la composicién farmacéutica es apropiada para una ruta de
administracion seleccionada de oral, nasal, bucal, transdérmica, pulmonar y parenteral.

Fn otra realizacion, ¢l presente invento proporciona un método novedoso para cl
tr 'ltalmmto dc condicioncs, trastornos, o enfermedades en donde una mod ulacidon o una
inhibicién de la actividad de 11BHSDI es benéfica, el mélodo comprendiendo la administracidn a
un sujeto en necesidad del mismo de una cantidad efectiva de un compuesto del presente invento.

En otra realizacion, el presente invento proporciona un método novedoso en donde Jus
condiciones, trastornos, y enfermedades estan influenciadas por niveles glucocorticoides
intracclulares.

Lo otra realizacion, el presente invento proporciona un método novedoso en donde las
condictones, trasternos, 0 enfermedades sc seleccionan de sindrome metabélico, resistencia a

insuling, dislipidemia, hipertension, obesidad, diabetes tipo 2, intolerancia a la glucosa, (IGT),
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alteracion de la glucosa en ayunas (IFG), progresién desde IGT a diabetes tipo 2, progresion d
sindrome metabdlico a diabetes lipo 2, complicaciones diabélicas tardias, trastornos
neurodegenerativos y psiquiatricos, y los efectos adversos de tratamiento o leTapia con agonistas
de recetores glucocorticoides.

5 En otra realizacién, ¢l presente invento proporciona un método novedoso en donde la
administracién se realiza a través de una ruta seleccionada entre oral, nasal, bucal, transdérmica,

pulmonar, y parcnteral.

En otra realizacion, el presente invento proporciona un compucesto novedoso de la formula

0O
X ~
- /ﬁ@
N
/

1
10 R

i donde:

X se selecciona de CR3 y nitrdgeno;

15 R1 se selecciona de H y C1- Céaluil- R6, cn donde ¢l grupo aIQuilo es sustituido con 0- 3

R2 e¢s scleccionado de hidrogeno, halo, Cl- Céalquilo, y -C(=0) R13;

Alternativamente, R1 y R2 son independientemente,
20 El anillo A es un anillo biciclico o triciclico saturado o par¢ialmente saturado que consta

del nitrdgeno mostrado, 4- 10 dtomos de carbono, ¥y 0- 2 heterodtomos adicionales scleccionados

de nitrégeno, oxigeno, y azufre;
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El anillo A es sustituido con 0- 3 grupos seleccionados de C1- (C8alquilo, halo, hidroxilo,
oxo, ciano, Cl- Chalquiloxilo, C1- C6alquiloxiCl- Céaiquileno, y C1- CGalqunlcarbomlo en
donde cada grupo alquilo/alquileno es sustituido con 0- 3 R14;

RS es seleccionado de hidrogeno, Cl- Céalquilo, - C(=0) R13, ¥y ciano;

R6 es seleccionado de ciano, C3- Cl0cicloalquilo, hetcicloalquilo de 3- 10 miembros, arilo,
hetarilo, - C(=0) R", - $(=0) nR", - $(=0) nNR"*R", - N(R'*) $(=0) nR?, - N(R®) C(=Y)
NRYRY, - C(=NR™Y NR®, - N(R™™) C(=0) R, - N(R™) C(=0) - C3- C10 cicloalquilo, - N(R'*)
C(=0) - hetcicloalquilo 3- 10 miembros, - N(R'®) C(=0) - arilo, - N(R'®) C(=0} - hetarilo en
donde los grupos cicloalquilo, hetcicloalquilo, arilo y hetarilo son sustituidos con 0- 3 R1 6;

R7 es seleccionado de halo, hidroxilo, oxo, ciano, y Cl- Coalquilo;

R8, R9, R10 y R11 son cada uno independientemente seleccionados de hidrégeno, C1-
Céulqutlo, F, trihalometilo, trihalometoxilo, hidroxilo, ¥ Cl1- Céalquiloxilo, en donde ¢l C1-
Coalquilo y Cl- Céalquiloxilo son sustituidos con 0- 3 R17;

Altiernativamente, R8 v R9 junto con el atomo de carbono a! cual estan fjados forman un
anillo saturado o parcialmente saturado que consta del atomo de carbono mostrado, 2- 5 atlomos
de carbono adicionales, v 0- 2 heterodlomos seleccionados de nitrdgeno, oxigeno, y azufre, en
dondc cste anillo cs sustituido con 0- 3 grupos seleccionados del halo, trihalometilo, C1-
Céalquilo, arilo, hetarilo, arilC1- Coalquileno, hetarilC1- C6alquileno, hidroxilo, oxo, C1-
Céalquiloxilo, ariloxilo, arilC1- Céalquiloxilo o hetarilCl- Coéalquiloxilo;

Alternativamente, R10 y R11 junto con ¢l 4tomo de carbono al cual estin fijados forman
un anillo saturado o parcialmente saturado que consta del atomo de carbono mostrado, 2- 5
atomos de carbono adicionales, y 0- 2 heterodtomos seleccionados de nitrégeno, oxigeno, v
azufre, en donde este anillo es sustituide con 0- 3 grupos scleecionados de halo, trihalometilo,
ClI- Céalquilo, arilo, hetarilo, arilC|- Céalquileno, hetariloC1- C6alquileno, hidroxilo, oxo. Cl-
Coalquiloxilo, ariloxilo, arilC1- Céalquiloxilo o hetarilC1- Céalquiloxilo;

Altemativamente, R8 y R10 junto con los dos atomos de carbono a los cuales cstan
fijados formar un anillo saturado o parcialmente saturado que consta de los dos dtomos de
carbono, 1- 4 dtomos de carbono adicionales, ¥ 0- 2 heterodtomos seleccionados de nitrégenn,
oxigeno, y azufre, en donde este anillo es sustituido con 0- 3 grupos seleccionados de halo,
trihalometilo, C1- C6alquilo, arilo, hetarilo, arilC1- Céalquileno, hetarilC1- Céulquileno,

hidroxilo, exo, C1- CGalquiloxilo, ariloxilo, arilC1- Coalquiloxilo, y hetarilC1- Céalquiloxilo;
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R12 es seleccionado de H, QH, NR18R19, C3- Cl0cicloalquilo, hetcicloalquilo de 3- 10
miembros, - C(=0) R13, - $(=0) nR13, $(=0) nNR18R 19, - N(R18) S(=0) nR13, y -C{=NR15)
NR16; en donde los grupos cicloalquilo y hetcicloalquilo son sustituidos con 0- 3 R 7

R13 es seleccionado de OH, Cl- 6alquilo, C1- Céalquiloxilo, C1- C8alquiloxiCl-
Cdalquileno, arilo, hetarilo, ariloxilo, hetariloxilo, y NRI8R19;

R14 es scleccionado de halo, hidroxilo, 0Xo, ¥ ciano;

R15 ¥ R16 son independientemente seleccionados de H, Cl1- Céalquilo, cicloalquile de 3-
10 miembros, halo, OH, ciano, - C(=0Q) R13, - S(=0) nR13, S(=0) nNRI18R19, - N(R18) (=)
nR13, arilo, y hetarilo, en donde los grupos alquilo y cicloalquilo son sustituidos con 0- 3 R20:

R17 es seleccionado de halo, OH, oxo, nitro, ciano, - - C(=0) R13, - $(=0) nR13, 3(=0)
nRI8RIY, - N(R18) S(=0) nR13, NR18R19, CI- Céalquilo, C1- C6alquiloxilo, y ariloxilo;

R18 y R19 son independientemente seleccionados de H, C1- Céalquilo, C1-
C8alquiloxilo, arilo, hetarilo, arilCi- Coalquileno, y hetarilC1- Céalquileno, en donde los 2rupos
alquilo/alquilcno, arilo, y hetarilo son independientemente sustituidos por 0- 3 R20,

Alternativamente, R18 y R19. junto con e! dlomo de nitrégeno al cual estan fijados
forman un anillo monocicliclo, biciclico, o tricictico saturado o parcialmente saturado que consta
del nitrogeno mostrado, 4- 10 dlomos de carbono, y 0- 2 heterodtomos adicionales seleccionados
de nitrdgeno, oxigeno, y azufre, en donde este anillo es sustituido con 0- 3 Cl- C8 alquilo, arilo.
hetartlo, arilC'1- Céalquileno, hetarilC1- Céalquileno, hidroxilo, oxo, C1- Coalquiloxilo, arilC1-
Céalquiloxilo, hetartlC1- Céalquitoxilo, Cl- CéalquiloxiCl- C6alquiloxiCl - Céalquilo, Cl-
Coalquilcarbanilo, arilcarbonilo, hetarilcarbonilo, arilC - C6uarbonilo, hetarilC1-
Céalquilcarbonilo, C1- Céalquilcarboxilo, arilcarhoxilo, hetarilearboxilo, arilcarboxilo,
hetarilcarboxilo, arilC1- C6alquil- carboxilo, y hetarilC1- C6alquilcarboxilo;

R20 es seleccionado de H, OF, 0xo0, halo, ciano, nitro, Cl- Céalquilo, Cl- Céalquiluxilo,
NR2IR22, metilendioxo, dihalomctilendioxo, trihalometilo, ¥ trihalometiloxilo;

R21 y R22 son independientemente seleccionados de H,‘CI - Coalquilo, ¥ arilC1-
Coalquilo;

R23 es seleccionado de H y C1- Coalquilo;

nes seleccionado de 0, 1, y 2;

Y es seleccionado de O y §;
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o una sal del mismo con un 4cido o base farmacéuticamente aceptable o cualquier isémero
dptico 0 mezela de isémeros dpticos, incluyendo una mezcla racémica, o cualquier forma
lautomérica. '

En otra realizacion, el presente invento proporciona ¢l compuesto novedoso de la fdrmula

1, en donde;

R1 es seleccionado de H y Cl- Cdalquilo- R6, en donde el grupo alquilo ¢s sustituido con
0- 1 R7;
R2 es seleccionado de hidrégeno, Cl- Céalquilo, y ~-C(=0) R13;

Alternativamente, R1 y R2 son independientemente,

El anillo A cs un anillo biciclico o triciclico saturado o parcialmente saturado que consta
del nitrégeno mostrado y 7- 10 dtomos de carbono;

R3S ¢s seleccionado de hidrogeno y C1- C4alquilo;

R6 es seleccionado de ciano, C3- ClOcicloalquile, hetcicloalquilo de 3- 10 miembros,
arilo, hetarilo, - C(=0) R™, - 5(=0) nR", - §(=0) nNR™RY, - N(R'*) $(=0) nR", - N(R®)
C(=Y) NR"R", - C(=NR") NR", - N(R'"*) C(=0) R", - N(R"¥ C(=0) - C3- C6 cicloalquils, -
N(R") C(=0) - hetcicloalquilo 3- 6 miembros, - N(R') C(=0) - arilo, - N(R"™ C(=0) - hetarilo
en donde los grupos cicloalquilo, hetcicloalquilo, arilo y hetarilo son sustituidos con 0- 3 R16;

R7 es seleccionado de halo y C1- C4alquilo;

R$, R9, R10y R11 son cada uno independicntemente seleccionados de hidrogeno, C1-
Cdalquilo;

Alternativamente, R8 y R10 junto con los dos tomos de carbono a los cuales estan
fijados forman un anillo saturado o parcialmente saturado que consta de los dos atomos de
carbono y 1- 4 atomos de carbono adicionales, en donde este anilio cs sustituido con 0- 1 grupos

seleccionados de halo, trihalometilo, hidroxilo, y Cl- Céalquilo;
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R12 es scleccionado de H, OH, y NRIBR19; \

R13 es scleccionado de OI, C1- 4alquilo, C1- Cdalquiloxilo, C1- C4alquiloxiCl-
C4alquileno, arilo, hetarilo, ariloxilo, hetariloxilo, y NR18R19;

R15y R16 son independientemente seleccionados de H, C1- Cdalquilo, cicloalquile de 3-
6 miembros, halo, OH, ciano, - C(=0) RS . $(=0) nR ", S(=0) 11NR'8R'9, - N(R'S) S5(=0) nR',
arilo, y hetarilo, en donde los grupos alquilo y cicloalquilo son sustituidos con 0- | R20;

R18 ¥ R19 son independientemente seleccionados de H, C1- C4alquilo, C1-
Cdaltquilexilo, arilo, hetarilo, arilC1- Cdalquileno, ¥ hetarilC1- C4alquileno, cn donde los grupos
zilquilo/alquilcno, artlo, y hetarilo sun independicntemente sustituidos con 0- ] R20;

Alternativamente, R18 y R19, junto con el dtomo de nitrogeno al cual estdn (ijados,
forman un anillo monociclico, biciclico o triciclico saturado o parcialmente saturado que consta
del nilrégcno' mostrado, 4- 5 atomos de carbono, y 0- 1 heterodtomos adicionales seleccionados
de nitrogeno, oxigeno y azufre, en donde este anillo es sustituido con 0- 1 Cl- C4alquilo, arilo,
hetarilo, arilC1- Cdalguileno, hetarilC1- Cdalquileno, hidroxilo, y C1- Cdalquiloxiio:

R20 cs seleccionado de H, OH, oxo, halo, ciano, nitro, C1- Cdalquilo, C1- C4alquiloxilo,
NR21R22, trihalometilo, y trihalometiloxilo;

R2i y R22 son independientemente seleccionados de H, CI- Cdalquilo, y arilC1-
C4alquilo,

R23 es scleccionado de H y C1- Céalquilo;

n cs seleccionado de 0, 1,y 2; vy,

Y es seleccionado de O y S,

En otra realizacién, el presente invento proporciona los compuestos novedosos de la

formula [A:
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En otra realizacion, el presente invento proporciona los compucstos novedosos de la

formula IB:
@)
N
¢ ﬁo
N
/
R1

IB.

En otra realizacién, el presente invento proporciona los compuestos novedosos de la

0
/N
|

IC.

formula I1C:
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En otra realizacidn, el presente invento proporciona los compuestos novedosos de la

formula ID:
O
~
RL—(D/U\ N A
N

ID.

En otra realizacidn, cl presente invento proporciona los compuestos novedosos de 1a

@
(O

Formula I, en donde:

‘} El anillo A es selcecionado de:

DD 2
<o

El Anillo A c¢s sustituido con 0- 2 R24; y,

10

R24 ¢s seleccionado de Cl- C8alquilo, halo, hidroxilo, oxo, ciano, y C1- Céalquiloxilo.
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En ota realizacion, el presente invento proporciona los compuestos novedosos de la

formula 1, en donde:

El Anillo A es
En otra realizacion, ¢l presente invento proporciona los compuestos novedosos de la

formula I, seleccionados del grupo:

{2- {5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - benzoimidazol- 1« il}-
ctiljamida de! acido furan- carboxilico

aeido de {2- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2. 1Joctano- 6- carbonil) - benzoimidazol- |- ih]-
etil jamida de 1- acetil- piperidina- 4- carboxilico

2- metoxi- N- {2- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - benzoimidazol-
1-il]- etil}amida

N- {2- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - benzoimidazol- 1-il}- etil}-
isonicotinamida

N-{2- [5- (1.3,3- trimetil- 6- aza- biciclo|3.2.1]octano- 6- carbonil) - benzoimidazol- 1- il}-
ctillacctamida

Ester tert- butilico del acido 12- [5- (1.3,3- trimetil- 6- aza- biciclo[3.2.1 Joctano- 6- carbonil) -
benzoimidazol- 1- il}- etil} carbamico

{2- [5- (1,33 trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - benzoimidazol- 1- il]- il}-
amida del dcido isoxazole- 5- carboxilico

{2- [5- (1.3.3- rrimetil- 6- aza- biciclo{3.2.1]octanc- 6- carbonil) - benzoimidazol- 1- il]-

etil thenzamida

Ester ctilico del acido 3- (2- etil- 5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) -
benzimidazol- 1- {l}- propidnico

Acido de 3- [2- etil- 5- (1,3,3- trimetil- 6- aza- bicicio|3.2.1octano- 6- carbonil) - benzimidazol-

1- tf]- propidnico
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Ester ctilico del acido 2- [5- (1,3,3- rimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - 1H-
benzimidazol- 2- ilj- ciclopropanocarboxilico

Acido 2- [5-(1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - 1 H- benzimidazol- 2- il]-
ciclopropanocarboxilico

Ester etilico del 4cido 3- [2- metil- 5- (1.3,3- trimetil- 6- aza- biciclo[3.2.1]Joctano- 6- carhonil) -
benzimidazol- 1- il]- propidnico

Ester etilico del dcido 2- [1- etil- 5- (1,3,3- trimetil- G- aza- biciclo[3.2.1)octano- 6- carbonil) -
IH- benzimidazol- 2- il]- ciclopropanocarboxilico

Acido de 3- |2- metil- 5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1Joctano- 6- carbonil) -
benzimidazol- |- il]- propidnico

Acido 2- [1- etil- 5-(1,3,3- trimetil- 6- aza- biciclo[3.2.1octano- 6- carbonil) - 1H-
benzimidazol- 2- if}- ciclopropanocarboxilico

Ester ctilico del dcido 3- (3- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indol- 1-
il]- propi6nico

Actdo [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indol- 1- il{- propidnico
Ester tert- butilico del dcido 3- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) -
indol- 1-il]- acético

Acido [5- (1,3,3- trimetil- 6- aza- biciclo[3.2. toctano- 6- carbonil) - indol- 1- il]- acético

- mortolin- 4- il- 3- [5- (1,3,3- trimelil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indol- 1- 1]
propan- |- ona

I- morfolin- 4- il- 2- [5- (1,3,3- trimctil- 6- aza- biciclo[3.2.1octano- 6- carbonil) - indol- 1- il)-
ctanona

Ester etilico del dcido 2.2- dimetil- 3- [5- (1,3,3- trimelil- 6- aza- biciclo[3.2.1]octano- 6-
carbonil) - indol- - il]- propionico

Acido 2,2- dimetil- 3- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]Joctano- 6- carbonil) - indol- 1- il]-
Propionico

Ester metilico del dcido 2- metil- 3- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- G- carbonil)
- indol- 1- il]- propidnico

Ester metilico de! scido 3- [5-(1,3,3- trimetil- 6- aza- biciclo[3.2.1octano- 6- carbonil) - indol-
1-31]- butirico

Acido 3- [5- (1.3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indol- 1- 1]~ butirico
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Acido 2- metil- 3- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indol- 1- il]-
propionico

Acido 3- |5- (1.3,3- uimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indol- 1- ilmetil]-
benzoico

Ester metilico del &cido 4- [5- (1.3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indol-
1- ilmetil]- benzoico

Acido 4- [5- (1,3,3- trimetil- 6- aza- bicicto[3.2.1]octano- 6- carbonil) - indo!- |- ilmetil)-
benzoico

Ester etilico del acido 3- [5- (4- aza- Lricic}o[4.3.l.1'3,8‘]undecano- 4- carbonil) - indol- 1- il]-
propionico

Acido 3- [5- (4- aza- triciclo[4.3.1.173,8 Jundccano- 4- carbonil) - indol- 1- il]- propidnico
Ester ctilico de 4cido 3- (1.3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - 1H- indol- 2-
carboxilico

Acido 5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - 1H- indol- 2- carboxilico
N- metoxi- N- metil- 3- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.17octano- 6- carbonil) - indol- 1-
il]- propionamida

N- etoxi- 3- [5- (1.3,3- trimetil- 6- aza- biciclo[3.2. loctano- 6- carbonil) - indol- 1- il}-
propionantida

N- hidroxi- 3- [5- (1.3,3- trimetil- 6- aza- biciclof3.2.1]octano- 6- carbonil) - indol- 1- il]-
propionamida

t1- [2- (2H- tetrazol- 5- il) - etil)- 1H- indol- 5- il}- (1,3,3- trimetil- 6- aza- biciclo[3.2.1)oct- 6-
i) metanona

{1-12- (3- ciclopropil- [1,2.4)oxadiazol- 5- il) - etil]- 1H- indol- 5- il}- (1,3.3- trimetil- 6- aza-
biciclo[3.2.1]oct- 6- i) metanona

{1- [2- (3- metil- [1,2 4]oxadiazol- §- il) - etil]- 1H- indol- 5- il}- (1,3,3- wimetil- 6- aza-
biciclo[3.2.1]oct- 6- il) metanona

N- (1H- tetrazol- 5-il) - 3- [5- (1.3,3- trimetil- 6- aza- biciclo[3.2.1}octano- 6- carbonil) - indol-
I-il)- propionamida

1= [2- (2- metil- 2H- tetrazol- 5- 1) - etil]- 1H- indol- 5- il}- (1,3,3- trimetil- 6- aza-

biciclo[3.2.1}oct- 6- il) metanona

32



{1- {2- (- metil- 2H- tetrazol- 5- il) - etil]- 1H- indol- 5- il}- (1.3,3- trimetil- 6- aza-
biciclo[3.2.1]oct- 6- il) metanona
11-[2- (5- metil- | 1,2,4]oxadiazol- 3- il) - etil]- TH- indol- 5- il}- (1,3,3- trimctil- 6- aza-

biciclo[3.2.1]oct- 6- i) metanona

5
© una sal d¢l mismo con un dcido o base farmacéuticamente aceptable, o cualquicr
isdmero dptico o mezclu de isémeros dpticos, incluyendo una mezcla racémica, o cualquier forma
tautomérica.
En otra realizacion, el presentc invento proporciona un compuesto novedoso de la formula
10 I

O
X ~
R
<0y

R1
en donde:

15 Xse selecciona de CRS y nitrogeno;

R1 se selecciona de C1- Céalquil- R6, en donde cl grupo alquilo es sustituido con 0- 3 R7;

R2 se selecciona de hidrégeno, halo, Cl - Céalquilo, y -C(=0) R13;

20 Alternativamente, R1 y R2 son, independientemente,
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El Anillo A es un anillo biciclico o triciclico saturado o parcialmente saturado quetonsta
del nitrdgeno mostrado, 4- 10 atomaos de carbono, y 0- 2 heterodtomos adicionales seleccionados

de nitrogeno, oxigeno y azufre;

El Anillo A es sustituido con 0- 3 grupos seleccionados de Cl- C8alquilo, halo, hidioxilo,
- COOH, - CONR18R19, - S(=0)nR13, - §(=0) nNRI&R 19 0xo, ciano, Cl1- Céalquiloxilo, C1-
CéalquiloxiC1- Céalquileno, y C1- Coalquilcarbonilo, ¢n donde cada grupo alquilo/alquileno es

sustituido con 0- 3 R14;

J
X Rx
alternativamente, es o

cn donde Rx es seleccionado de hidrégeno y C1- Coalquilo;

@
¢s sustituido con 0- 3 grupos seleccionados de C1- C8alquilo, halo, hidroxilo, -

COOH, - CONRIKR19, - S(=0) nR13, - S(=0) nNR 18R 19 oxo. ciano, Cl- Céalquiloxilo, C1-
CéalquiloxiCl- C6alquileno, y C1- Céalquilcarbonilo, en donde cada grupo alquilo/alquileno es
sustituido con 0- 3 R14;

RS es scleccionado de hidrégeno, C1- Coalquilo, - C(=0) R13, y ciano;

R6 es seleccionado de ciano, arilo, hetarilo, - oxoCl- Céalquil- $(=0) R13, - C(=0) R13,
- 3(=Q) nR13, - S(=0) nNR18R19, - N(RI8) 8(=0) nR13, - N(R23) C(=Y) NRISRI19, -
C(=NRI15) NR15, - N(R18) C(=0) R13, - N(R18) C(=0) - C3- Cl0cicloalquilo, - N(R18) C(=0)
- heteicloalquilo de 3- 10 miembros, en donde los grupos cicloalquilo, hetcicloalquilo, arilo, ¥
hetarilo son sustituidos con 0- 3 R16;

R7 es seleccionado de C1- Coalquilo, halo, hidroxilo, oxo y Clano;
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R8, R9, R10 y R11 son cada uno independientemente seleccionados de ludrogeno, Cl-
C6alquilo, F, trihalometilo, trihalometoxilo, hidroxilo, y Cl- C6alquiloxilo, en donde ¢l C1-
Coalquilo y C1- Céalguiloxilo son sustituidos con 0- 3 R1 7;

Alternativamente, R8 y R9 junto con el dtomo de carbono al cual estén fijados forman un
anillo saturado o parcialmentc saturado que consta del dtomo de carbono mostrado, 2- § dtomos
de carbono adicionales, y 0- 2 heterodtomos seleccionados de nitrogeno, oxigeno, y azulire, en
donde este anillo ¢s sustituido con 0- 3 grupos seleccionados del halo, trihalometito, Cl-
Coalquilo, arilo, hetarilo, aril(1- Céalquileno, hetarilCl- C6alquileno, hidroxilo, oxo, Cl-
Coalquiloxio, ariloxilo, arilCl- C6alquiloxilo o hetarilC1- Céalquiloxtiio;

Alternativamente, R10 y R11 junto con el atomo de carbono al cual estan fijados forman
un anillo saturado o parcialmente saturado que consta del 4tomo de carbono mostrado, 2- &
atomos de carbono adicionales, y 0- 2 heteroatomos seleccionados de nitrégeno, oxigeno, v
azufre, en donde este anillo es sustituido con 0- 3 grupos seleccionados de halo, trihalomctilo,
C1- Céalquilo, arilo, hetarilo, arilC]- Co6alquileno, hetariloC1 - Céalquileno, hidroxilo, oxo, Cl-
Coalquiloxile, ariloxilo, arilC1- Céalquiloxilo o hetarilC]- Coéalquiloxilo;

Alternativamente, R8 y R10 Junto con los dos atomos de carbono a los cuales eslin
fijadus forman un anillo saturado o parcialmente saturado quc consta de los dos atomos de
carbono y 1- 4 tomos de carbono adicionales, ¥y 0- 2 heteroatomos scleccionados de nitrégeno,
oxigeno, y azufre, en donde este anillo es sustituido con 0- 3 grupos scleccionados de halo,
tihalometilo, C1- Céalquilo, arilo, hetarilo, arilC1- Céalquileno, hetarilC1- Céalquileno,
hidroxilo, oxo, C1- Céalquiloxilo, ariloxilo, arilC1- Coalquitoxilo, y hetarilC1- Coalquiluxilo;

R12 es seleccionado de H, OH, NRK18R19, C3- ClOcicloalquito, hetcicloalquilo de 3- 10
miembros, - C(=0) R13, - S(=0) nR 13, S(=0) nNR18R19, - N(R18) S(=0) nR13, y ~C(=MNR15)
NR106: en donde los grupos cicloalquilo ¥ heteicloalquilo son sustituidos con 0- 3 R17;

R13 es scleccionado de OH, C1- 6alquilo, C1- C6alquiloxilo, C1- C8alquiloxiC1-
Cdalquileno, arilo, hetarilo, ariloxilo, hetariloxilo, y NR18R19;

R14 es seleccionado de halo, hidroxilo, oxo, y ciano;

RIS ¥ R16 son independieniemente seleccionados de H, C1- Céalquilo, cicloalquilo de 3-
10 micmbros, halo, OH, ciano, - C(=0) R13, - $(=0) nR13, §(=0) nNR18R19, - N(R18) Si=0)

nR13, arilo, y hetarilo, en donde los grupos alquilo y cicloalquilo son sustituidos con 0- 3 R20:



[
n

R17 es seleccionado de halo, OH, oxo, nitro, ciano, - C(=0)RI13, - S(=0) nR13, §¢
nRIBRI9, - N(R18) S(=0) nR13, NR18R19, C1- C8alquilo, C1- C8alquiloxilo, y ariloxilo:
R18 y R1Y son independientemente seleccionados de H, C1- C8alquilo, C1-
CBalquiloxilo, arilo, hetarilo, arilC1- CRalquileno, y hetarilC1- C8alquileno, ‘en donde los grupos

alquilo/alquileno, arilo, y hetarilo son independientemente sustituidos por 0- 3 R20;

Alternativamente, R18 y R19, junto con el dtomo de nitrégeno al cual estan fjados
forman un anillo monocicliclo, biciclico, o triciclico saturado o parcialmente saturado que consta
del nitrogeno mostrado, 4- 10 dtomos de carbono, y 0- 2 heterodtomos adicionales seleccionados
de mtrogeno, oxigeno, y uzufre, en donde este anillo es sustituido con 0- 3 C1- C8 alquilo, arilo,
hetarilo, arilC1- Céalquileno, hetarilC1- Céalquileno, hidroxilo, oxo, C1- Céalquiloxilo, arilC1-
Céalquiloxilo, hetarilC1- C6alquiloxilo, C1- CéalquiloxiCl- C6alquilo, C1- Céalquilcarbenilo,
arilcarbonilo, hetartlcarbonilo, arilC1- Cécarbonilo, hetarilCl- Céalquiicarbonilo, CI -
Céalquilcarboxilo, arilcarboxilo, hetarilcarboxilo, arilC1- Coéalquil- carboxilo, y hetarilC1-
Coéalguilcarboxilo;

R20 es seleccionado de H, OH, oxo, halo, ciano, nitro, Cl- C6alquilo, C1- Coalquiloxilo,
NR21R22, inetilendioxo, dihalometilendioxo, trihalometilo, y trihalometiloxilo;

R21 y R22 son independientemente seleccionados de H, C1- C8alquilo, y arilC]-
Coaiquilo;

R23 es seleccionado de Hy C1- Céalquilo;

ncs seleccionado de 0, 1, v 2;

Y es scleccionado de O ¥ S;

o una sal del mismo con un 4cido o base farmacéuticancnte aceptable o cualquier isomero
Optico 0 mezcla de isbmeros Opticos, incluyendo una mezcla racémica, o cualquier forma
tautomérica.

Lo otra realizacion, el presente invento proporciona un compuesto novedoso de la formula
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X se selecciona de CRS y nitrégeno;

en donde:

R1 se sclecciona de C1- Coalquil- R6, en donde cl grupo alquilo es sustituido con 0- 3 R7;
R2 se selecciona de hidrogeno, halo, C1- Céalquilo, y —C(=0) R13;

alternativamente, R1 y R2 son, independientemente,

El anillo A es un anillo biciclico o triciclico saturado o parcialmente saturado que consta
del nitrogeno mostrado, 4- 10 dtomos de carbono, y 0- 2 heteroatomos adicionales scleccionados
de nitrégeno, oxigeno, y azulre;

El amllo A es sustituido con 0- 3 grupos seleccionados de Ci- C8alquilo, halo, hidroxilo,
- COOH, - CONRI8R19, - $(=0) nNR18R19 oxo. ciano, CI- C6alquiloxilo, C1- CéalquiloxiCl-
Céalquileno, y C1- Céalquilcarbonilo, en donde cada grupo alquilo/alquileno es sustituido con 0-
3 RI4;
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alternativamente, es 6

cn donde Rx es seleccionado de hidrogeno y C1- Coalquilo;

¢s sustituido con 0- 3 grupos seleccionados de C1- C8alquilo, halo, hidroxilo, -
COOH, - CONRI8R 19, - $(=0) nR13, - S(=0) nNR18R 19 0x0, ciano, Cl- C6alquiloxito, C1-
CoalquiloxiCl- Céalquileno, y C1- Céalquilcarbonilo, en donde cada grupo alquilo/alquiteno es
sustituido con 0- 3 R14;

R5 es seleccionado de hidrogeno, C1- CGalquilo, - C(=0) R13, y ciano;

R6 cs seleccionado de ciano, arilo, hetarilo, - oxoCl - Céalquil- S(=0) R13, - C(=0)R13,
- 5(=0) nR13, - $(=0) nNR18R19, - N(R18) $(=0) nR13, - N(R23) C(=Y) NR18R]19, -
C(=NRI5) NR13, - N(R18) C(=0) R13, - N(RI 8) C(=0) - C3- Cl0cicloalquilo, - N(R18) C(=0)
- hetcicloalguilo de 3- 10 miembros, en donde los grupos cicloalquilo, hetcicloalquilo, arilo, v
hetarilo son sustituidos con 0- 3 R16:

R7 es seleccionado de Cl1- Céalquilo, halo, hidroxilo, oxo y ciano;

R8, R9, R10 y R11 son cada uno independientemente scleccionados de hidrdgeno, C1-
C3alquilo, ¥, irihalometilo, trihalometoxilo, hidroxilo, y C1- Coalquiloxilo, ¢n donde el C:1-
C8alquilo y C1- Céalquiloxilo son sustituidos con 0- 3 R17,

alternativamente, R8 y R9 junto con el dtomo de carbono al cual cslan fijados forman un
anillo saturado o parcialmente saturado que consta del atomo de carbono mostrado, 2- 5 dlomos
de carbono adicionales, y 0- 2 heteroatomos seleccionados de nitrdgeno, oxigeno, y azufre, en
donde este anillo es sustituido con 0- 3 grupos seleccionados del halo, trihalometilo, C1-
Céalquilo, arilo, hetarilo, arilC1- Céalquileno. hetarilC1- Coalquileno, hidroxilo, oxo, Cl-

Céalquiloxilo, ariloxilo, arilC1- Céalquiloxilo o hetanilC1- Coéalquiloxilo;
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alternativamente, R10 y R11 junto con ¢l &tomo de carbono al cual estan fijados forman
un anillo saturado o parciatmente saturado que consta del atomo de carbono mostrado, 2- 5
atomos de carbono adicionales, y 0- 2 heterodtomos seleccionados de nitrégeno, oxigeny, v
azufre, en donde este anillo es sustituido con 0- 3 grupos scleecionados de halo, trihalometilo,
C1- Coalquilo, arilo, hetarilo, arilC1- Céalquileno, hetarilC1- Céalquileno, hidroxilo, oxo, C1-
Coalquiloxilo, ariloxilo, arilC1- C6alquiloxilo o hetarilC1- Céalquiloxilo;

alternativamente, R8 y R10 junto con los dos dtomos de carbono a los cuales estan fijados
forman un anillo saturado o parcialmente saturado que consta de los dos atomos de carbono y |-
4 dtomos de carbono adicionales, y 0- 2 heterodtomos seleccionados de nitrégeno, oxi geno, y
azulre, en donde este anillo es sustituido con 0- 3 grupos seleccionados de halo, trihalometilo,
C1- Céalquilo, arilo, hetarilo, arilC1- C6alquileno, hetarilC1- Céalquilcno, hidroxilo, oxo, Cl-
Céalquiloxilo, ariloxile, arilC1- C6alquiloxito, y hetarilC1- Céalquiloxilo;

R12 es seleccionado de H, OH, NR18R19, C3- ClOcicloalquilo, heteicloalguiio de 3- 10
miembros, - C(=0) K13, - §(=0) nR13, $(=0) nNR18§R19, - N(R18)} S(=0) nR13, y ~C(=NR13)
NR16; en donde tos grupos cicloalquilo ¥ hetcicloalquilo son sustituidos con 0- 3 RI 7

R13 es seleccionado de OH, Cl- 8alquilo, C1- C8alquiloxilo, C1- C8alquiloxiC -
C4alquileno, arilo, hetarilo, ariloxilo, hetariloxilo, y NR18R19;

R14 es seleccionado de halo, hidroxilo, oxo, y ciano;

R15 y R16 son independientemente seleccionados de H, CI- C8aiquilo, cicloalquilo de 3-

10 micmbros, halo, OH, ciano, - C(=0) R13, - S(=0) nR13, $(=0) nNR18R1Y, - N(R18) §(=0)

nR13, arilo, y hetarilo, en donde los grupos alquilo y cicloalquilo son sustituidos con 0- 3 F20;

R17 es seleccionado de halo, OH, oxo, nitro, ciano, - C(=0) R13, - $(=0) nR13, S(=0)
nRI8RI1Y, - N(R18) $(=0)nR13, NR18R19, CI- C8alquilo, Cl- C8alquiloxilo, y ariloxilo:

R18 y R19 son independientemente seleccionados de H, C1- C8alquilo, C1-
C8alquiloxilo, arilo, hetarilo, arilC1- C8ulquileno, y hetarilC1- Céalquileno, en donde [os grupos
alquilo/alquileno, arilo, y hetarilo son independientemente sustituidos por 0- 3 R20;

Alternativamentc, R18 y R19, junto con ¢l tomo de nitrogeno al cual estdn fijados
forman un anillo monocicliclo, biciclico, o triciclico saturado o parcialmente saturado que consta
del nitrdgeno mostrado, 4- 10 dtomos de carbono, y 0- 2 heterodtomos adicionales seleccionados
de nitedgena, axigeno, y azufre. en donde este anillo es sustituido con 0- 3 C1- C8 alquilo, arile,

hetarilo, arilC1- Céalquileno, hetarilC1- Coéalquileno, hidroxilo, oxo, C1- Coulquiloxilo, arilCI-
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Coalqguiloxilo, hetarilC1- C6alquiloxilo, C1- CoalquiloxiC1- C6alquilo, C1- C6alquilcarb%,
arilcarbonilo, hetarilcarbonilo, arilC1- Cécarbonilo, hetarilCl - Coalquilcarbonilo, C1-
Coalquilcarboxilo, arilcarboxilo, hetarilcarboxilo, artlC1- Chalquil- carboxilo, y hetarilC1-
Céalquilcarboxilo;

R20 es seleccionado de H, OH, oxo, halo, ciano, nitro, C1- C6alquilo, CI- Coalquiloxilo,
NR21R22, metilendioxo, dihalometilendioxo, trihalometilo, y trihalometiloxilo;

R21 y R22 son independicntemente seleccionados de H, C1- C8alquilo, y arilC1-
Céalquilo;

R23 es seleccionado de H y Cl- Céalquilo;

ne¢s scleccionado de 0, 1, y 2;

Y es seleccionado de Q y S;
siempre que cuando X es CRS, entonces R6 es ~C(=0) R13 en donde R13 es OH;
0 una sal del mismo con un dcido o base farmacéuticamente aceptables, o cualquier isdémero
dptico 0 mezcla de isdmeros dpticos, incluyendo una mezcla racémica o cualquier forma
tautomeérica.

En otra realizacion, el presente invento proporciona un compuesto novedoso de la formula
L, en donde:
X se selecciona de CR35 y nitrdgeno;
R1 sc selecciona de CI- C6alquil- R6, en donde el grupo alquilo es sustituido con 0- 3 R7;

R2 se selecciona de hidrogeno, hato, C1- Coalquilo, y ~C(=0) R13;

alternativamente, R1 y R2 son, independientemente,
El anillo A es un anillo biciclico o triciclico saturade o parcialmente saturado que consta

del nitrogeno mostrado, 4- 10 atomos de carbono, y 0- 2 heteroatomos adicionales seleccionados

de nitcdgeno, oxigeno, y azufre;
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El anillo A es sustituido con 0- 3 grupos seleccionados de Cl- C8alquilo, halo, hidroxilo,
- COOH, - CONRI8R19, - S(=0) nR13, - S(=0) nNR18R19 oxo, ciano, C1- Céalquiloxile, CI-
CéalguiloxiC1 - Cgalquileno, y CI- Céalquilcarbonilo, cn donde cada grupo alquilo/alquileno es

sustituido con 0- 3 R14;

N

Rx J

alternativamente, cs 0

en donde Rx es scleecionado de hidrogeno y C1- Coéalquilo;

10 s sustituido con 0- 3 grupos scleccionados de C1- C8alquilo, halo, hidroxilo, -
COOH, - CONRI18RI19, - §(=0) nR13, - S(=0) nNR18R19 oxo, ciano, Cl- Cé6alquiloxilo, C1-
CoalquiloxiC1- C6alquileno, y C1- C6alquilcarbonilo, en donde cada grupo alquitofalquileno es
sustituido con 0- 3 R14;

RS es seleccionado de hidrogeno, C1- Céalquile, - C(=0) R13, y ciano;

15 R6 cs scleccionado de ciano, arilo, hetarilo, - 0x0C1- Céalquil- S(=0) R13, - C(=0) R13,
- 5(=0) nR13, - §(=0) nNR18R19, - N(R1 8) 5(=0) nR13, - N(R23) C(=Y) NRISR1Y, -
C(=NRI5) NR135, - N(R18) C(=0) R13, - N(R18) C(=0) - C3: ClOcicloalquilo, - N(R18) C(=0)
- heteicloalquilo de 3- 10 miembros, ¢n donde los grupos cicloalquilo, hetcicloalquilo, arilo, y

' hetarilo son sustituidos con 0- 3 R16;

20 R7 es seleecionado de halo, hidroxilo, oxo Y ¢1ano;
R8,R9, R10 y R11 son cada uno independientemente scleccionados de hidrégeno, C1-
C8alquilo, F, trihalomctilo, trihalometoxilo, hidroxilo, y C1- Céalquiloxilo, en donde ¢] C1-

CRalquile y C1- Céalquiloxilo son sustituidos con 0- 3 RI17;
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alternativamente, R8 y R9 junto con el 4lomo de carbono al cual cstan fijados formén un
anillo saturado o parcialmenic saturado que consta del dtomo de carbono mostrado, 2- 5 dtomos
de carbono adicionalces, y 0- 2 heterodtomos seleccionados de nitrogeno, oxigeno, y azulre, en
donde este anillo es sustituido con 0- 3 grupos scleccionados de halo, trihalometilo, C1-
Coalquilo, arilo, hetarilo, arilC1- Céalquileno, hetarilC1- Coalquileno, hidroxilo, oxo, C1-
Coalquiloxilo, ariloxilo, arilC1- Coalquiloxilo o hetarilC1- Céalquiloxilo;

alternativamente, R10 y R11 junto con el atomo de carbono al cual estan fijados forman
un anillo saturado o parcialmente saturado que consta del atomo de carbono mostrado, 2- &
atomos de carbono adicionales, y 0- 2 heterodtomos selcecionados de nitrogeno, oxigeno, ¥
azufre, en donde este anillo es sustituido con 0- 3 grupos seleccionados de halo, trihalometilo,
C1- Coalquilo, arilo, hetarilo, arilC1- Céalquileno, hetarilC1- Céalquileno, hidroxilo, oxo, C1-
Coalquiloxilo, ariloxilo, arilC1- Céalquiloxilo o hetarilC1- Céalquiloxilo;

alternativamente, R8 y R10 junto con los dos atomos de carbono a los cuales estan fijados
forman un anillo saturado o parcialmente saturado que consta de los dos atomos de carbono y 1-
4 dtomos de carbono adicionales, y 0- 2 heterodlomos seleccionados de mitrdgeno, oxigeno, y
azufre, en donde este anillo es sustituido con 0- 3 grupos seleccionados de halo, trihalometilo,
C1- Céalquilo, arilo, hetarilo, arilC1- Céalguileno, hetarilC1- Céalquileno, hidroxilo, oxo, C1-
Céalquiloxilo, ariloxilo, arilC1- Céalquiloxilo, y hetarilC1- Céalquiloxilo;

R12 es seleccionado de H, OH, NR18R19, C3- Cl0cicloalquilo, hetcicloalquilo de 3- 10
miembros, - C(=0) R13, - S(=0) nR 13, S(=0) nNR18R19, - N(R18) S(=0) nR13, y —C(=NR15)
NRT6; en donde los grupos cicloalquilo y hetcicloalquilo son sustituidos con 0- 3 R1 7;

R13 es seleccionado de OH, CI- 8alquilo, C1- C8alquiloxilo, C1- C8alquiloxiCl-
Cdalquileno, arilo, hetarilo, ariloxilo, hetariloxilo, y NR18R19;

R14 es scleecionado de halo, hidroxilo, OX0, ¥ €lano;

R15 y R16 son independientemente seleccionados de I, Cl1- C8alquilo, cicloalquilo de 3-
10 miembros, halo, OH. ciano, - C(=0) R13, - S(=0) nR13, S(=0) nNRIBR19, - N(R18) S(==0)
nR13, arilo, y hetarilo, en donde los grupos alquilo y cicloalquilo son sustituidos con (- 3 R20);

R17 es seleccionado de halo, OH, oxo, nitro, ciano, - C(=0) R13, - S(=0) nR13, S(=0)
nRI18R1Y, - N(R18) S(=0) nR13, NR] 8R19, C1- CRalquilo, C1- C6alguiloxilo, y ariloxilo;
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C8alquiloxilo, arilo, hetarilo, arilC1- Céalquileno, y hetarilC1- Céalquileno, en donde los grupos

R18 y R19 son independicntemente scleccionados de H, ClI- C8alquilo, CI-

alquilo/alquileno, arilo, y hetarilo son independientemente sustituidos por 0- 3 R20;

alternativamente, R18 y R19, junto con el atomo de nitrogeno al cual estan [jados forman
un anillo monocicliclo, biciclico, o triciclico saturado o parcialmente saturado que consta del
nitrogeno mostrado, 4- 10 atomos de carbono, y 0- 2 heterodtomos adicionales scleccionados de
nitrgeno, oxigeno, y azufre, en donde cste anillo es sustituido con 0- 3 C1- C8 alquilo, arilo,
hetarilo, arilC1- C6alquiienc, hetarilC1 - C6alquileno, hidroxilo, oxo, C1- Céalquiloxilo, asilC |-
Coalquiloxilo, hetarilC1- Céalquiloxilo, Cl- CéalquiloxiCl- Céalquity, C1- Céalquilcarbenilo,
arilcarbonilo, hetarilcarbonilo, anlC1- Céalquilcarbonilo, hetarilCl1- Coalquilcarbonilo, -
Céalquilcarboxilo, aritcarboxilo, hetarilcarboxilo, arilC1- Céalquil- carboxilo, y hetarilCl-
Coalquilcarboxilo;

R20 es seleccionado de H, OH, oxo, halo, ciano, nitro, CI- Coalquilo, C1- Coalquiloxilo,
NRZIR.Z metilendioxo, dihalometilendioxo, trihalometilo, ¥ trihalometiloxilo;

R21 y R22 son independientemente seleccionados de H, C1- C8alquilo, y arilC1-
Coalquilo;

R23 ey seleccionado de H y C1- C6alquilo;

n ¢s scleccionado de 0, 1, v 2;

Y es seleccionado de O y §;
stempre que cuando X es CRS, entonces R6 es -C(=0) R13 en donde R13 es OH;
o una sal del mismo con un 4dcido o base farmacéuticamente aceptables, o cualquier isdmero
aplico o mezcla de isomeros épticos, incluyendo una mezcla racémica o cualquicr forma
Lautoimérica.

En olra realizacion, el presente invento proporciona un compuesto novedoso de la formula
I, en donde:
R1 es Cl- Céalquil- R6, en donde el grupo alquilo cs sustituido con 0- 1 R7,
R2 sc scleeciona de hidrogeno, C1- Céalquilo, y —-C(=0) R13;
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alternativamente, R1 y R2 son, independientemente,

El anillo A es un anillo biciclico o triciclico saturado o parcialmente saturado que consta
del nitrégeno mostrado y 7- 10 dtomos de carbono;
El anillo A es sustituido con 0- 3 grupos seleccionados de C1- Cdalquilo, halo, hidroxilo,

oxo, - COOH, - CONR18R19, - 8(=0) nR13, - S(=0) nNRI18R19 y Cl- C6alquiloxilo;

™~
N ~
A N ~
| v
Rx Rx
alternativamente, es o

en donde Rx cs seleccionado de hidrégeno y C1- Céalquilo;

e

¢s sustituido con 0- 3 grupos seleccionados de C1- C8alquilo, halo, hidroxilo, -

COOH. - CONRISR19, - S(=0) nR13, - $(=0) nNR18R19 0xo, ciano, C1- Céalquiloxilo, C1-
CéatquiloxiCl- Céalquileno, y C1- C6alquilcarbonilo, en donde cada grupo alquifo/alquileno es
sustituido con 0- 3 R14;

R5 es seleceionado de hidrogeno y C1- Cdalquilo;

RG es seleccionado de ciano, arilo, hetarilo, - 0xoC1- Coalquil- S(=0) R13, - C(=0) R} 3,
- $(=0) nR13, - S(=0) nNR 18R 19, - N(R18) $(=0) nR13, - N(R23) C(=Y)NR18R19, -
C(=NR15) NR15, - N(R18) C(=0) R13, - N(R18) C(=0) - C3- Cécicloalquilo, - N(R18) C(=0)) -
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heteicloalquilo de 3- 6 miembros, en donde los grupos cicloalquilo, hetcicloalquilo, arilo. v
hetarito son sustituidos con 0- 3 R16;

R7 es seleccionado de halo:

R8,R9, R10y R11 son cada uno independientemente seleccionados de hidrégeno y €1-
Cdalquilo;

alternativamente, R§ ¥ R10 junto con los dos dtomos de carbono a los cuales estan fijados
forman un anillo saturado o parcialmente saturado que consta de los dos dtomos de carboi yl-
4 atomos de carbono adicionales, en donde este anillo es sustituido con 0- | grupos
sclcecionados de halo, trihalometilo, hidroxilo, y C1- Céalquilo;

R12 es sefeccionado de H, OH y NR18R] 9:

R13 es seleccionado de OH, C1- 4alquilo, C1- Cdalquiloxilo, C1- CdalquiloxiC]-
C4alquileno, arilo, hetarilo, ariloxilo, hetariloxilo, y NRI8R19;

RI5 ¥ R16 son independientemente seleccionados de H, CJ- Cdalquilo, cicloalquilo de 3-
6 micmbros, halo, OH, ciano, - C(=Q) R13, - S(=0) nR13, S(=0) nNR] 8R19, - N(R18) S(=0)
nR13, arilo, y hetarilo, en donde los grupos alquilo y cicloalquilo son sustituidos con 0- | R20:

R18 ¥ R19 son independicniemente scleccionados de H, C1- Cdalguilo, C1-
C8alquiloxito, arilo, hetarilo, arilC - Cdalquileno, y hetarilC1- Cdalquileno, en donde los Lrupos
alquilofalquileno, arilo, y hetarilo son independientemente sustituidos por 0- | R20);

alternativamente, R 18 ¥ R19, junto con ¢l dtomo de nitrégeno al cual estan fijados forman
un anitlo monocicliclo, biciclico, o triciclico saturado o parctalmente saturado que consta dizl
nitrégeno mostrado, 4- 5 dtomos de carbono, y 0- | heterodtomos adicionales seleccionados de
nitrdgeno, oXigeno, v azufre, en donde este anillo es sustituido con 0- | Cl1- C4 alquilo, ari lo,
hetarilo, arilC1 - Cdalquileno, hetarilC']- C4alquileno, hidroxilo, y C1- Cdalquiloxilo;

R20 es seleccionado de H, OH, oxo, halo, ciano, nitro, C1- Cdalquilo, C1- Cdalquilexilo,
NR21R22, trihalometilo, y trihalometiloxilo,

R21 y R22 son independientemente scleccionados de H, C1- Cdalquilo, ¥y artlC1-
Cdalquilo;

R23 es seleccionado de H ¥ Cl- Céalquilo;

N ¢s seleccionado de 0, 1, y 2;

Y es scleccionado de O yS;

siempre que cuvando X es CRS5, eatonces R6 es ~C(=0) R13 cn donde R173 e OH,
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0 una sal del mismo con un 4cido o base farmacéuticamente aceptables, o cualquier isémero

optico o mezcla de isomeros opticos, incluyendo una mezcla racémica o cualquicr forma

tautomérica,

En otra rcalizacion, el presente invento proporciona un compuesto novedoso de la formula

5 1A:
O
N
N
RZ / A

N
/

R1

IA.
En otra realizacion, el presente invento proporciona un compucsto novedoso de la formula
IB:
0O
N
N
4 A
N
/ :
R?
IB.
10
En otra realizacion, el presente invento proporciona un compuesto novedoso de la formula
15 1IC:
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Ln otra realizacién, ¢l presente invento proporciona un compuesto novedoso de la formula
1D:

~
YD
N
H
ID.

En otra realizacion, el presente invento proporciona un compuesto novedoso de la formula
l'en donde R6 es seleccionado de arilo, hetarilo, - C(=0) R13, - S(=0) nR13, - S(=0)
nNRI8R19, - N(R18) S(=0) nR13, - N(R23) C(=Y) NR18R19, - C(=NRI15) NR15, - N(R18)
C(=0) - arilo, 0 -N(R18) C(=0) - hetarilo, en donde los grupos arilo, y hetarilo son sustituidos
con 0- 3 R16.

En otra realizacién, ¢l presentc invento proporciona un compuesto novedoso de la formula
I'en donde R6 cs seleccionado de arilo, hetarilo, - oxoC]1- Céulquil- S(=0) nk13, - C(=0)R13,-
S(=0) nR13, - §(=0) nRI8R19, - N(R18) S(=0) nR18, - N(R23) C(=Y) NR18R19 o —C(=NRI15)
NR15; en donde los grupos arilo ¥ hetarilo son sustituidos con 0- 3 R16.

En otra realizacion, el presente invento proporciona un compuesto novedoso de lu formula
I, donde R6 es seleccionado de -C(=0) R13, - $(=0) nR13, - 5(=0) nNR18R19,- N(R18) S(=0)
uR13, - N(R23) C(=Y) NRISRI9 o ~-C(=NR15) NR15.
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En otra realizacion, el presente invento proporciona un compuesto novedoso de la formula
[ 'en donde R6 s seleccionado de -C(=0) R13, - §(=0) nR13, - $(=0) nNR] 8R19, o N(I%23)
C(=Y)NRI18R19.

En otra realizacion, el presente inven‘to proporciona un compuesto novedoso de la formula
I, en donde R6 es seleccionado de -N(R23) C(=Y) NR18R1Y.

En otra realizacion, el presente invento proporciona un compuesto novedoso de la formula
L. en donde R7 es C1- Céalquilo.

En otra realizacion, ¢l presente invento proporciona un compucsto novedoso de la formula
1. en donde R7 es halo.

En otra realizacion, el presente invento proporciona un compuesto novedoso de la formula
1. en donde R7 ¢s hidroxilo.

En otra realizacion, el presente invento proporciona un compuesto novedoso de la formula
I, en dondc R7 es oxo.

En ofra realizacion, el presente invento proporciona un compuesto novedoso de lu formula
[. en donde R7 es ciano.

En otra realizacidn, el presente invento proporciona un compucsto novedoso de la formula
I, en donde Y es oxigeno (0) .

En otra rcalizacion, el presente invento proporciona un compuesto novedoso de la formula

1. en donde

El Anillo A es un anillo bicliclico o triciclito saturado o parcialmente saturado que consta
del nitrdgeno mostrado, 4- 10 dtomos de carbono, y 0- 2 heteroatomos adicionales seleccionados
de nitrdgeno, oxigeno y azufre;

El anillo A es sustituido con 0- 3 grupos seleccionados de Cl1- C8alquilo, halo, hidroxilo,
- COOH, - CONRI8R19, - $(=0) nR 13, - $(=0) nNR18R19 oxo, ciano, C1- C6alquiloxile, C |-
CoalquiloxiC1- Co6alquileno, ¥ C1- Coalquilcarbonilo, en donde cada grupo alquilo/alquileno es
sustituido con 0- 3 R14.

En otra realizacion, el presente invento proporciona un compucsto novedoso de la

Formula [, en donde
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El Anillo A es un anillo biciclico o triciclico que consta del nitrogeno mostrado, 4- 10 \
atomos de carbono, y 1- 2 heteroatomos adicionales scleccionados de nitrégeno, oxigeno ¥
azulre;

El anillo A es sustituido con 0- 3 grupos seleccionados de C1- Cdalquilo, halo, hidroxilo,

5 oxo, - COOH, - CONRI8BR19, - S(=0) nR13, - S(=0) nNRI8R19 y C1- Céalquiloxilo.

Ln otra realizacion, el presente invento proporciona un compuesto novedoso de la farmula

I, en donde el Anillo A es seleccionudo de:
H H M
H )
< EJ HN Hl\@ HN; ?j @
R N
@ H

10 El Aaillo A es sustituido con 0- 2 grupos seleccionados de C1- Coalquilo, halo, hidroxilo, oxo,
ciano, COOH, - CONR18R19, - S(=0) nR13, - S(=0) nNR18R19 y CI- Céalquiloxilo.

En otra realizacién, el presente invento proporciona un compuesto novedoso de la formula

I. en donde el Anillo A cs

N

. 15 En otra realizacion, el presente invento proporciona un compuesto novedaso de 1a formula
I. en donde el Anillo A es

En otra realizacion, el presente invento proporciona un compucsto novedoso de la formula
I. cn donde el Anillo A es
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En otra realizacion, ¢l presente invento proporciona un compuesto novedoso de la formula

I, en donde el Anillo A es

—N
H

S En otra realizacion, el presente invento proporciona un compuesto novedoso de la formula
I, en donde €] anillo A cs

En otra realizacién, ¢l presente invento proporciona un compuesto novedoso de ki formula
L. cn donde el Anillo A es

HN

10

En otra realizacion, el presente invento proporciona un compuesto novedoso de la formula l. en
dondc ¢l Anillo A s

K
‘
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=0 otra realizacion, el presente invento proporciona un compuesto novedoso de la formula I, cn\'
donde

~
| b ﬁ ’@
Rx Rx
€S

0

en donde Rx es scleccionado de hidrégeno y C1- Coéalquilo;

es sustituido con 0- 3 grupos scleccionados de Cl - C8alquilo, halo, hidroxilo, -
COOH, - CONRISRI19, - S(=0) nR13, - 8(=0) nNRI8R 19 oxo, ciano, C1- Coalquiloxilo, C1-
CéalquitoxiCl- Céalquileno, y C1- Céalquilcarbonilo, en donde cada grupe alquilo/alquileno es

sustituido con 0- 3 R 14,

En otra realizacidn, el presente invento proporciona un compuesto novedoso de la formula

I, en donde

N ~

A N N
Rx Rx
es o

en donde Rx es seleccionado de hidrogeno y C1- Céalquilo;

H
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€s sustiluido con 0- 3 grupos seleccionados de C1- Cdalquilo, halo, hidroxilo, oxo. -
COOH, - CONR18R1Y, - S(=0) nR13, - S(=0) nNR18R19 y C1- C6alquiloxilo.

En otra rcalizacion, el presente invento proporciona un compuesto novedoso, en donde el
compuesto sc selecciona del grupo:
12- [5- (1,3,3- trimetil- 6- aza- hiciclo[3.2.1Joctano- 6- carbonil) - benzoimidazol- 1- il]-
etil}amida del acido furan- 2- carboxilico
12- [5- (1,3,3- rimetil- 6- aza- biciclo[3.2.1Joctano- 6- carbonil) - benzoimidazol- 1- i]-
etil jamida del acido 1- acetil- piperidina- 4- carboxilico
2- metoxi- N- {2- 13- (1,3,3- trimetil- 6- aza- biciclo[3.2.1 Joctano- 6- carbonil) - benzoimidazol-
1-11]- etil- acetamida
N- {2-{5-(1.3,3- rimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - benzoimidazol- 1- il]- etil}-
isonicotinamida
N- {2- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - benzoimidazol- 1- il]- etil}-
acctamida
Ester tert- butitico del acido {2-15- (1,3,3- trimelil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) -
benzoimidazol- 1- il}- etil}carbamico
t2- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbomil) - benzoimidazol- 1- il]- eril -
antida del acido isoxazole- 5- carboxilico
N- {2- [5- (1.3,3- tritnetil- 6- aza- biciclo|3.2. ] octano- 6- carbonil) - benzoimidazol- |- il]- et }-
benzamida -
Ester etilico del dcido 3- [2- etil- 5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1joctano- 6- curbonil) -
benzimidazol- 1- il]- propidnico
Acido 3- [2- etil- 5- (1,3,3- trimelil- 6- aza- biciclo[3.2.1]ectano- 6- carbonil) - benzimidazol- 1-
tl]- propidnico '
Ester etilico del 4cido 2- [5- (1.3,3- rimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - lH
benzimidazol- 2- il]- ciclopropanccarboxilico
Acido 2- [5- (1.3,3- rimetil- 6- aza- biciclo[3.2. 1 Joctano- 6- carbonil) - 1H- benzimidazol- 2- il]-

ciclopropanocarboxilico
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Ester etilico del acido 3- [2- metil- 5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbunil) - o
benzimidazol- 1- 1l]- propidnico

Ester etilico del acido 2- [1-etil- 5-(1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) -

IH- benzimidazol- 2- il]- ciclopropanocarboxilico

Acido de 3- [2- metil- 5- (1.3,3- trimetil- 6- aza- biciclo[3.2.1Joctano- 6- carbonil) -

benzimidazol- 1- ilj- propidnico

Acido 2- [1- etil- 5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1Joctano- 6- carbonil) - 1H-

benzimidazol- 2- il]- ciclopropanocarboxilico

Ester etilico del dcido 3- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indol- 1-

il]- propidnico

Acido 3- [5- (1,3,3- urimetil- 6- aza- biciclo[3.2.1}octano- 6- carbonil) - indol- 1- il}- propidnico
Lster tert- butilico del dcido [5-(1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indol-

1= il}- acético

Acido [5-(1,3,3- trimetil- 6- aza- biciclo[3.2. 1 Joctano- 6- carbonil) - indol- 1-i]]- acético

I- morfolin- 4- il- 3- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indal- - il]-
propan- 1- ona

I- morlolin- 4-il- 2- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indol- 1- il]-
ctanona

Ester etilico del acido 2,2- dimetil- 3- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octuno- 6-

carbonil) - indol- 1- il]- propidnico

Acida 2.2- dimetil- 3- [5- (1,3,3- uimelil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indol- 1- il)-
propionico

Ester metilico del acido 2- metil- 3- [5- (1.3.3- rimetil- G- aza- biciclo[3.2.1]octano- 6- carbontl)

- indol- 1~ il]- propidnico

Lster metilico del acido 3- (5- (1.3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil} - indol-
1-il]- butirico

Acido 3- [3- (1,3,3- vimetil- 6- aza- biciclo{3.2. 1]octano- 6- carbonil) - indol- 1- il]- butirico

Acido 2- melil- 3- [5- (1,3,3- irimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indol- 1- il]-
propidnico

Acida 3- [5- (1,3.3- trimctil- 6- aza- biciclo[3.2.1}octano- 6- carbonil) - indol- 1- ilmeti!]-

benzoico

53



10

20

Y]
(9]

Ester metilico del acido 4- [S- (1,3,3- (rimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indol-\

I- ilmetil]- benzoico

Acido 4- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indol- 1- ilmetil}-
benzoico

Ester ctilico del acido 3- [5- (4- aza- wriciclo(4.3.1.173,8 Jundecano- 4- carbonil) - indol- 1-il-
propiénico

Acido 3- [5- (4- aza- triciclo[4.3.1.1°3,8 Jundccano- 4- carbonil) - indol- 1- il}- propidnico

Ester elilico de acido 5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - 1H- indol- 2-
carboxilico

Acido 3- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - 1H- indol- 2- carboxilico

[1- (2- metanosulfonilmetoxi- etil) - 1H- benzoimidazol- 5- il]- (octahidro- quinolin- 1- 1) -
metanona

(3- hidroxi- 8- aza- biciclo[3.2.1]oct- 8- il) - | 1- {2- metanosul fonilmetoxi- etil) - 1H-
benzoimidazoi- 5- ii]- metanona

(5- hidroxi- adamantan- 2- il) - amida del dcido trans- 1- (2- metanosulfonil- metoxi- etil) - 1H-
benzoimidazol- 3- carboxilico

(5- hidroxi- adamantan- 2- il) - amida del 4cido Cis- 1- (2- metanosulfonil- metoxi- etil) - 1H-
benzoimidazol- 5- carboxilico

(3- hidroxi- 8- aza- biciclo[3.2.1]oct- 8- il) - | 1- (2- metanosulfonilmetoxi- etil) - 1H-
benzoimidazol- 5- il]- metanona

(5- hidroxi- adamantan- 2- il) - amida de) acido 1~ (2- metanosulfonil- etil) - 1H- benzoimidazol-
3- carboxilico

(3- hidroxi- 8- aza- hiciclo[3.2.1]oct- 8- il) - [1- (2- metanosulfonil- etil) - 1H- benzoimidazol- 5-
il]- metanona

(3- hidroxi- 8- aza- biciclo[3.2.1]oct- 8- il) - [1- (2- metanosulfonil- etil) - 1H- benzoimidarol- 5-
il]- metanona

[1- (2- metanosulfonil- etil) - 1H- benzoimidazol- 5- il]- (vctahidro- quinolin- 1- it) - metanona
(5- hidroxi- adamantan- 2- i) - amida del dcido 1- (2- metanosulfonil- etil) - 1H- benzoimidazol-

5- carbaxibico
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(3- hidroxi- 8- aza- biciclo[3.2.1]oct- 8- il - {1- [2- (I1H- tetrazol- 5- il) - etil]- 1H-
benzoimidazol- 5- 11} - metanona

(octahidro- quinolin- 1- i1y - {1- [2- (1H- tetrazol- 5-il) - etil|- 1H- benzoimidazol- 5- il}-
metanona

(5- hidroxi- adamantan- 2- il) - amida del acido trans- 1- [2- (1 H- tetrazol- 5- il) - etit]- 1H-
benzoimidazol- 5- carboxilico

(3- hidroxi- adamantan- 2- il) - amida del 4cido cis- 1- [2- (1H- tetrazol- 5- il) - ctil}- tH-
benzoimidazol- 5- carboxilico

{2- [5- (3- hidroxi- 8- aza- biciclo[3.2.1]actano- 8- carbonil) - benzoimidazol- |- it]- etal }- amida
del dcido 3- hidroxi- pirrlidina- 1- carboxilico

{2- |3~ (octahidro- quinolina- 1- carbonil) - benzoimidazol- 1- il]- etil}- amida del acido 4-
hdroxi- piperidina- 1- carboxilico

(5- hidroxi- adamatan- 2- il) - amida del acidol- {2- [(4- hidroxi- pipernidina- 1- carbonil) -
aminojetil}- 1H- benzoinidazol- 5- carboxilico

(5- hidroxi- adamatan- 2- il) - amida del acidol- {2- [(1.1- dioxo- tiomorfolina- 4- carbonil) -
aminoletil}- 1H- benzoimidazol- 5- carboxilico

{2- [5- (3- hidroxi- 8- aza- biciclo[3.2.1]octano- 8- carbonil) - benzoimidazol- 1- il]- etil jamida
del dcido 1,1- dioxo- tiomorfolina- 4- carboxilico

(3- hidroxi- adamatan- 2- il) - amida del 4cido cis- 1- {2- [(morfolina- 4- carbonil) - amino]etil } -
1~ benzo- imidazol- 5- carboxilico

(5- hidroxi- adamantan- 2- il) - amida del 4cido Trans- 1- {2- [(morfolina- 4- carbonil) -
aminoJetil}- tH- benzo- imidazol- 5- carboxilico

12- [5- (vctahidro- quinolina- 1- carbonil) - benzoimidazol- 1- i1]- ctil}- amida del Geido cis-
morfolina- 4- carboxilico

12- [ 5~ (octahidro- quinolina- 1- carbonil) - benzoimidazol- |- il]- etil} - amidu del acido trans-
morfolina- 4- carboxilico

{2- [5- (3- hidroxi- 8- aza- biciclo- [3.2.1]octano- 8- carbonil) - benzoimidazol- |- il]- ctil}-
amida del dcido morfolina- 4- carboxilico

12-15- (octahidro- quinolina- 1- carbonil) - benzoimidazol- 1- il etil}- amida del acido 1.1-

dioxo- tiomorfolina- 4- carboxilico
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{2- [5- (octahidro- quinolina- 1- carbonil) - benzo- imidazol- 1- i1]- ctil}- amida del 4cido 3-
hidroxi- pirrolidina- 1- carboxilico
Acido 1- {2- [5- (octahidro- quinolina- 1- carbonil) - benzoimidazol- 1- il]- ctilcarbamoil 1 -
piperidina- 4- carboxilico
{2-|5- (3- hidroxi- 8- aza- biciclo- [3.2.1Joctano- 8- carbonil) - benzoimidazol- |- il]- etil }-
amida del dcido 3- hidroxi- phrolidina- |- carboxilico
{2- [3- (octahidro- quinolina- 1- carbonil) - benzo- imidazol- |- il]- etil}- amida del dcido cis- 4-
hidroxi- piperidina- 1- carboxilico
12- 13- {octahidro- quinolina- 1- carbonil) - benzoimidazol- 1- il}- etil }- amida del acido trans- 4-
hidroxi- piperidina- 1- carboxilico

12- {5- (3- hidroxi- 8- aza- biciclo- [3.2.1]octano- 8- carbonil) - benzoimidazol- 1- i]- etil}-
anmida del acido endo- 4- hidroxi- piperidina- 1- carboxilico
12- [5- (3- hidroxi- 8- aza- biciclo- [3.2.1]octano- 8- carbonil) - benzoimidazol- |- il]- etil}-
amida del acido exo- 4- hidroxi- piperidina- 1- carboxilico
(3- hidroxi- adamatan- 2- i) - amida del acidol- {2- [(1,1- dioxo- tiomorfolina- 4- carbonil) -
aminoletil}- 1H- benzoimidazol- 5- carboxilico

t2- [3- (3- hidroxi- 8- aza- biciclo- [3.2.1]octano- 8- carbonil) - benzo- lrmdazol I-il]- etil}-
amida del 4cido 1,1- dioxo- tiomorfolina- 4- carboxilico
(5- hudroxi- adamatan- 2- il) - amida del 4cido1- {2- [(4- hidroxi- piperidina- 1- carbonil) -
amino]etil}- TH- benzoimidazol- 5- curboxilico
(3- hidroxi- adamatan- 2- il) - amida del 4cido!- {2- [(3- hidroxi- pirrolidina- 1- carbonil) -
amino]etil}- 1H- benzoimidazol- 5- carboxilico
12- [5- (3- hidroxi- 8- aza- biciclo- [3.2.1]octano- 8- carbonil) - benzoimidazol- 1- il]- etl) -
amida del acido morfolina- 4- carboxilico
Acido cis 1- {2- [3- (5- hidroxi- adamantan- 2- ilcarbamoil) - benzoimidazol- 1- 1l]-
etilcarbamoil}- piperidina- 4- carboxilico
Acido trans- 1- {2- [5- (5- hidroxi- adamantan- 2- Hearbamoil) - benzoimidazol- 1- il}-
ctilecarbamail}- piperidina- 4- carboxilico
Acidol- {2- |5- (3- hidroxi- 8- aza- biciclof3.2. 1]octuano- 8- carbonil) - benzoimidazol- 1- il}-

etitcacbamotl - piperidina- 4- carboxilico
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N- metoxi- N- metil- 3- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) —indo}- 1-
il]- propronamida
N- ctoxi- 3- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) —indol- 1- il]-
propronamida
N- hidroxi- 3- [5- (1,3,3-trimctil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) —indol- |- il}-
propionamida
11-12- (ZH- tetrazol- 5- il) - etil}- 1H- indol- 5- i1}{1,3,3- trimetil- 6- aza- biciclo[3.2.1Joct- 6- il)
~nietanona
{1- {2~ (3- ciclopropil- [1,2,4]oxadiazol- 5- i) - ctil]- 1H- indol- 5- i1}(1,3,3- trimetil- 6- aza-
biciclo[3.2.1Joct- 6- i) —metanona
{1- [2- (3- metil- [1,2 4]oxadiazol- 5- il) - eiil]- 1H- indol- 5- i1}(1,3,3- trimetil- 6- aza-
biciclo[3.2.1oct- 6- il) —metanona
N- (JH- tetrazol- 5-i1) - 3- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil} —indol-
1- 1l]- propionamida
{1- [2- (2- metil- 2H- tetrazol- 5- il) - ctil]- 1H- indol- 5- il}- (1,3.3- trimetil- 6- aza-
biciclo[3.2.1]octano- 6- i) - metanona
{1- [2- (1- metil- 2H- tetrazol- - il) - etil]- 1H- indol- 5- il}- (1,3,3- trimetil- 6- aza-
biciclo[3.2.1]octano- 6- il) - metanona
11- [2- (5- metil- [1,2,4]oxudiazol- 3- il) - ctil]- 1H- indol- §- il}- (1,3,3- rimetil- 6- aza-
hiciclo[3.2.1)octano- G- il) - metanona;
o una sal del mismo con un 4cido o basc farmacéuticamente aceptable, o cualquier isémero
optico o mezela de isémeros 6plicos, incluyendo una mezcla racémica, o cualguier forma
tautomérica.

En otra realizacion, ¢l presente invento proporciona un compuesto novedoso de la formula
I, ¢t cual es un agente atil para el tratamiento de condiciones, trastornos, o enfermedades ¢n
donde L;na modulacién o inhibicion de la actividad de 11 BHSDI es benéfica.

En otra realizacidn, el presente invento proporciona ¢l uso de un compuesto de la formula
| para la preparacion de una cum;;osici()n farmacéutica para ¢l tratamicnto de condiciones,
trastornos, o enfermedades, en donde las condiciones, trastornos, v enfermedades estan

mfluenciadas por niveles glucocorticoides intracelulures.
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En otra realizacion, el presente invento proporciona el uso de un compuesto de la formula
| para la preparacién de una composicion farmacéutica para el tratamicnto de condiciones,
trastornos, o enfermedades, en donde las condiciones, trastornos, o enfermedadcs se seleccionan
de sindrome metabdlico, resistencia a insulina, dislipidemia, hipertension, obesidad, diabetes lipo
2, intolerancia a la glucosa (IGT) , alteracion de la glucosa en ayunas (IFG}, la progresion desde
IGT a diabetes tipo 2, la progresion del sindrome metabélico a diabetes lipo 2, complicaciones
diabéticas lardias, trastornos neurodegenerativos y psiquidtricos, y los efectos adversos de
lratamiento o terapia con agonistas de receptores glucocorticoides.

En otra realizacidn, el presente invento proporciona un método para el tratamiento de
condiciones, trastornos, o enfermedades cn donde una modulacién o una inhibicion de la
actividad de L1BHSDI es benéfica, el método comprendiendo administracién a un sujeto en
necestdad del mismo de una cantidad cfectiva de un compuesto de la formula 1.

En olra realizacién, ¢l presente invento proporciona un método para el tratamiento de
condictones, trastornos o enfermedadcs, en donde las condiciones, trastornos, y enferimedades
estan mfluenciados por niveles glucocorticoides intracelulares, el método comprendiendo la
administracion a un sujcto en necesidad del mismo de una cantidad efectiva de un compuesto de
la formula 1.

En otra realizacion, el presente invento proporciona un método para el tratamiento (e
condiciones, trastornos o enfermedades, en donde las condiciones, trastornos o enferiedadces se
seleccionan de sindrome metabélico, resistencia a insulina, dislipidemia, hipertensién, obesidad,
drabetes tipo 2, intolerancia a la glucosa (IGT) , alteracion de la glucosa en ayunas (IFG) | la
progresidn desde IGT a diabetes tipo 2, la progresion del sindrome metabélico a diabetes tipo 2,
complicaciones diabéticas tardias, trastornos neurodegencrativos y psiquidtricos, y los efectos
adversos de tratamiento o terapia con agonistas de receptores glucocorticoides.

En otra realizacion, el presente invento proporciona un compuesto novedoso, ¢l cual es un
agente util para el tratamiento de condiciones, trastornos, o enfermedades en donde una
modulacién o inhibicién de la actividad de 1 IBHSD1 s benéfica.

Ln otra realizacion, ¢l presente invento proporciona un método novedoso en donde las
condiciones. trastarnos, y enfermedades estan influenciadas por niveles glucocorticoides

intracciulares.
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En otra realizacién, cl presente invento proporciona un método novedoso en donde jus
condiciones, trastornos, o enfermedades se seleccionan de sindrome mctabélico, resistencia a
insulina, dislipidemia, hipertension, obesidad, diabetes tipo 2, intolerancia a fa glucosa (1GT) ,
alteracion de la glucosa en ayunas (IFG) , progresion de 1GT a diabetes ti po 2, progresion del
sindrome metabdlico a diabetes tipo 2, complicaciones diabéticas tardias, trastornos
neurodegenerativos y psiquidtricos, y los efectos adversos de tratamiento o lerapia con agonistas
de receptores glucocorticoides.

En otra realizacidn, el presente invenlo proporciona una composicidn farmacéutica de
métado novedoso que comprende, como un ingrediente activo, al menos un compuesto segin el
presente invento junto con uno o mas vehiculos farmacéuticamente aceplables o excipientes.

En otra rcalizacién, ¢l presente invento proporciona una composicidon farmacsutica
novedosa, la cual cs apropiada para administracién oral, nasal, bucal, transdérmica, pulmonar, o
parenteral.

Los compueslos del presente invento pueden tencr centros asimétricos y pueden ocurrir
comu racematos, mezclas racémicas, y como enantiémeros individuales o di astereoisomeros, con
todas las lormas isoméricas incluidas en el presente invento asi como también mezclas de las
mismas.

El presente invento también incluye sales farmacéuticamente aceptables de los presentes
compuestos. Tales sales incluyen sales de adicion acida farmacéuticamente aceptables, sales de
adicion alcalina farmacéuticamente aceptables, sales metalicas farmaccéuticamente aceplables,
sales de amonio y de amonio alquiladas. Las sales de adicion dcida incluyen sales de acidos
inurganicos asf como también acidos orgdnicos. Ejemplos representativos de dcidos Inorginicos
incluyen acidos clorhidrico, hidrobromico, hidroyddico, foslérico, sulfirico, y nitrico. Ejemplos
representativos de acidos organicos apropiados incluyen formico, acético, tricloroacético,
propionico, benzoico, cinamico, citrico, fumarico, glicolico, lactico, maléico, malico, masénico,
mandélico, oxalico, picrico, piruvico, salicilico, succinico, metanosulténico, cltanosulfonico,
tartdrico, ascorbico, paméico, bismelilensalicilico, etanodisulfénico, glucdnico, aspartico,
estedrico, palmitico, EDTA, glicélico, p- aminobenzoico, glutimico, bencenosulfonico, p-
toluensulfonico, sulfatos, nitratos, fosfatos, percloratos, boratos, acctatos, benzoatos,
hidroxinaftoatos, glicerofoslatos, y cetogiutaratos. Ejemplos adicionales de salcs de adicion 4cida

organicas e inorganicas farmacéuticamente accplables incluyen las sales farmacéuticamente
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aceptables listadas en J. Pharm. Sci, 66, 2 (1977) , que se incorpora en la presente como
referencia. Ejemplos de sales metdlicas incluyen sales de litio, sodio, potasio, bario, calcio,
magnesio, zine, y calcio. Ejemplos de aminas y aminas organicas incluycn amonio, metilamini,
dimetilamina, trimetilamina, etilamina, dietilamina, propilamina, butilamina, tetramctilamina,
ctanolaniina, dietanolamina, trietanolamina, meglumina, ctilendiamina, colina. N.N-
dibenziletilendiamina, N- benceilfeniletilamina, N- metil- D- glucamina, y guanidina, Ejemplos de
acidos amino catidnicos incluyen lisina, arginina ¢ histidina,

Ademas, algunos de los compuestos del presente invento pueden formar solvatos con agua
0 solventes orgdnicos comunes. Tales solvatos estan incluidos dentro del alcance del invenio.

Las sales farmacéuticamente aceptables se preparan al reaccionar un compuesto del
presente invento con | a 4 equivalentes de una base tal como hidréxido de sodio, metdxido de
sodio, hidruro de sodio, tert- butdxido de potasio, hidroxido de calcio, e hidroxido de magnesio,
en solventes tales como éter, THF, metanol, terl- butanol, dioxano, ¢ isopropanol, etanol. Se
pucden utilizar mezclas de solventes. También se pueden utilizar bases orgdanicas tales como
lisina, arginina, dictanolamina, colina, guandina, y sus derivados cte. Alternativamente, lus sales
de adicion dcida donde son aplicables se preparan mediantc tratamicnto con acidos tales como
acido clorhidrico, dcido hidrobrémico, 4cido nitrico, acido sulfUrico, dcido fosforico, 4cido p-
toluensulfénico, acido metanosulfénico, 4cido acélico, acido citrico, acido maleico y salicilico,
acido hidroxinafidice, dcido ascarbico, acido palmitico, dcido succinico, dcido benzédico, dcido
bencenosulfonico, y dcido tartdrico en solventes tales como acetato de etilo, ¢éter, alcoholes,
acetona, THF, y dioxano. También se puede utilizar mezcla de solventcs.

Los estereoisomeros de los compuestos que forman parte del invento sc pucden preparar
utilizando reactivos en su forma enantiomérica simple en el proceso siempre que sea posible o al
realizar la reaccion en presencia de reactivos o catalizadores en su forma enantiomeérica simple o
mediante resolucion de la mezcla de esterenisémeros mediante métodos convencionales. Algunos
de los métodos preferidos incluyen ¢l uso de resolucion microbiana, resolucion enzimatica
resotviendo las sales diastereoméricas formadas con dcidos quirales tales como dcido mandélico,
acido can forsulfonico. dcido tartérico, v acido lactico, donde sea aplicable o bases quirales tales
como brucina, (R} o ($) - feniletilamina, alcaloides de cincona y sus derivados. Métados
camunmente utilizados son compilados por Jaques, cn “Enantidmeros, Racemaios y Resolucién™

(Wiley Interscience, 1981) . Mas cspecificamente el compuesto del presente invento se puede
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convertir a una mezela 1:1 de amidas diastereoméricas al tratar con aminas quirales, aminoacidosy
aminoalcoholes derivados a partir de aminodcidos; se pueden emplear condiciones de reaceion
convencionales para convertir acido cn una amida; los diastereoisémeros se pueden scparar ya

sca mediante cristalizacién fraccional o cromatografia y los estercoisémeros del compuesto dec la
formula I se pueden preparar al hidrolizar la amida diasterecomérica pura.

Varios polimorfos de los compuestos que forman parte de este invento se pueden praparar
medianie crisializacion de dichos compuestos bajo diferentes condiciones. Por ejcmplo,
uulizando diterentes solventes comtinmente utilizados o sus mezclas para recristalizacion;
cristalizaciones a diferentes temperaturas; varios modos de enfriamiento, en el rango de
enfriamiento desde muy rapido a muy lento durante cristalizaciones. 1.os polimorlos también ;e
pueden obtener al calentar o fundir el compuesto seguido por enfriamiento gradual o rdpida. La
presencia de polimorfos se puede determinar mediante cspectroscopia NMR de sonda solida, o
espectroscopia, calorunetria de exploracién diferencial, difraccion de polvo de Rayos- X u olras
de estas técnicas.

El'invento también incluye profarmacos del los presentes compuestos, los cuales al ser
administrados experimmentan conversion quimica mediante procesos metabolicos antes de
convertirse en sustancias farmacoldgicas activas. En general, tales prolarmacos scran derivadoes
funcionales de los presentes compuestos, los cuales son ficilmente convertibles i vive al
compuesto requerido del presente invento. Los procedimientos convencionales para la seleccion
y preparacion de derivados de profarmacos apropiados se describen, por ejemplo, cn *Design of
Prodrugs”, ed. H. Bundgaard, Clscvier, 1985,

Un problema bien conocido cn el descubrimiento de farmacos cs que los compuestos,
tales como inhibidores enzimaticos, pueden ser muy poientes y selectivos cn ensayos
bioquimicos, ain ser inactivos in vivo. Esta falta de la conocida biodisponibilidad se puede
atribuir a un nimero de diferentes factores tales como falta de absorcion o absorcion pobre ¢n =1
intestino, metabolismo de primer paso en ¢l higado y/o absorcidn pobre en las células. Aunque
los factores que determinan la biodisponibilidad no estdn completamente entendidos, existen
muchos ejemplos en la literatura cientifica — hien conocidos por aquellos con experiencia en el
eslado de la técnica - de cdmo modificar compuestos, que son polentes y seleclivos en ensavos
bioquimicos pero que muestran actividad baja o nula in vivo, cn firmacos que son biolégicamente

activos.
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Dentro del alcance del invento esta modificar los compucstos de) presente invento,
denominados los “compuestos originales”, fijando grupos quimicos que mejoraran la
biodisponibilidad de dichos compuestos en forma tal que se facilita [a absorcion en las céhulas o
mamiferos.

Ejemplos de tales modilicaciones, los cuales no tienen el proposito de limitar en forma
alguna el alcance de! invento, incluycn cambiar uno o mas grupos carboxilos a ésteres (por
ejemplo ésteres de melilo, ésteres de etilo, tert- butilo, acetoximetilo, ésteres de pivaloiloximetilo
u otros ¢steres de aciloximetilo) . Los compuestos del invento, compucslos originales, los cuales
se modifican al fijur grupos quimicos se denominan “compuestos modificados”.

El invento también incluye metabolitos activos de los presentes compuestos,

Los compuestos segin el invento alteran, y mas especificamente, reducen el nivel de
glucocorticoide intracelular activo y por consiguiente son utiles para el tratamiento de
condiciones, trastornos, y enfermedades en las cuales tal modulacién o reduccidn es benélica,

Por consiguiente, los presentes compuestos se pueden aplicar para el tralamiento del
sindrome metabolico, resistencia a insulina, dislipidenuia, hipertension, obesidad, diabetes tipe 2,
tolerancia a glucosa deteriorado (IGT) , alteracion de Ja glucosa en ayunas (1IFG) , Diabetes
Autoinmune Latente en ¢l Adulto (LADA) , diabetes tipo 1, complicaciones diabéticas tardias
incluyendo enfermedades cardiovasculares, trastornos cardiovascularcs, trastornos de
metabolismo lipido, (rastornos neurodegenerativos y psiquidtricos, desregulacion de presion
intraocudar incluyendo glaucoma, trastornos inmunes, respuestas inmunes inapropiadas,
trastornos musculo- esqueléticos, trastornos gastrointestinales, sindrome de ovario policistico
(PCOS8) . crecimiento capilar reducido u otras enfermedades, trastornos o condiciones que cslan
influenciados por niveles glucocorticoides intracelulares, efcctos adversos de niveles sanguineos
aumentados de glucocorticoide enddgeno o exogeno activo, y cualquier combinacion de los
mismos, efectos adversos de niveles de plasma aumentados de glucocorticoide enddgeno activo,
enlermedad de Cushing, sindrome de Cushing, efectos adversos de tratamiento con agonistas de
receplores glucocorticoides de enfermedades autoinmunes, cfcctos adversos de tratamiento con
agonistas de receptores glucocorticoides de enfermedadas inflamatorias, efectos adversos de
tratasniento con agonistas de receptores glucocorticoides de enlermedades con un componente
inflamatorio, electos adversos de tratamiento con agonistas de receptores glucocorticoides como

parte de quimioterapia para cancer, efectos adversos de tratamicnto con agonistas de receptores
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glucocorticoides para trauma quirdrgico/post- quirdrgico u otro trauma, cfectos adversos de
terapia con agonistas de receptores glucocorticoides en el contexto de wransplante de drparnos o
tejidos v efectos adversos de tratamiento con agomistas de receptores glucocorticoides en orras
enfermedades, trastornos o condiciones donde los agonistas de receptores glucocorticoides
proporcionan elcctos clinicamente benéficos. También los presentes compuestos pueden ser
aplicables para el tratamiento de acumulacion de grasa viscera! y resistencia a insulina en
paciente tratados con HAART (tratamicnto antiretroviral altamente activo) .

Mas especificamente los presentes compuestos s¢ pueden aplicar para cl tratamiento del
sindrome metabélico, diabetes tipo 2, diabetes como una consecuencia de obesidad, resistencia a
insulina, hipergticemia, hiperglicemia prandial, hiperinsulinemia, secrecién de insulina
inadccuadamente baja, intolerancia a la glucosa (IGT) , alteracion de la glucosa cn ayunas (IFG) ,
produccién de glucosa hepatica aumentada, diabetes upo 1, LLADA, diabetes pediatrica,
dislipidemia, dislipidemia diabética, hiperlipidemia, hipertrigliceridemia, hiperlipoproteinemia,
hipercolesterolemia, culesterol HDL disminuido, proporcion LDL/HDL deteriorada, otros
trastornos de metabolismo lipido, obesidad, obesidad visceral, obesidad como una consecuencia
de diabetes, absorcion alimenticia ammentada, hipertensién, complicaciones diabéticas tardias,
micro- /macro albuminuria, nefropatia, retinopatia, neuropatia, ileeras diabéticas, enfermedades
cardiovasculares, arleriosclerosis, aterosclerosis, enfermedad arterial coronaria, hipertrofia
CmdmCd isquemia miocardica, insuficiencia cardiaca, falla cardiaca congestiva, _apoplejia, infarto
miocardica, arritmia, flujo sanguineo disminuido, disfuncién eréctil (masculing o femenina) ,
miopatia, perdida de tejido muscular, agotamicnto muscular, catabolismo muscular, osteoporosis,
creciniiento lincal disminuido, trastormnos neurodegenerativos y psiquidtricos, enfermedad de
Alzheimer, muerte neuronal, funcién cognitiva deleriorada, depresion, ansiedad, trastornos
alimenticios, regulacion del apetilo, migraiia, epilepsia, adiccion a sustancias quimicas, trastormos
de presion intraocular, glaucoma, sindrome de ovario policistico (PCOS) , respucstas inmunes
mapropiadas, polarizacion inadecuada de células T helper- 1 / T helper- 2, infecciones
bactenanas, infecciones microbacterianas, infecciones micdticas, infecciones viralcs,
infestaciones parasiticas, respuestas suboptimas a inmunizaciones, disfuncién inmune, calvicie
parcial 0 total, u otras enfermedades, trastornos o condiciones que estan influenciadas por niveles
glucocorticoides intracelulares y cualquier combinacion de los mismos, efcctos adversos de

tratamiemo con agonistas de receptores glucocorticoides de enfermedades alérgicas-
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inflamatorias tales como asma y dermatitis atopica, efectos adversos de tratamicento con ag-,onistas\
de receptores glucocorticoides del sistema respiratorio ¢j., asma, fibrosis cistica, enfisema.
bronquitis, hipersensibilidad, neumenitis, neumonias eosinofilicas, fibrosis pulmonar, electos
adversos de tratamicnto con agonistas de receptores glucocorticoides de enfermedad intestinal
inflamatoria tal como enfermedad de Crohn y colitis ulcerativa; efectos adversos de tratamiento
con agonistas de receptores glucocorticoides de trastornos del sistema inmune, tejide conectivo y
articulaciones ¢j., artritis reactiva, artritis reumatoide, sindrome de Sjogren, lupus critemaloso
sistémico, nefritis lipica, purpura Henoch- Schénlein, granulomatosis de Wegener, arterits
temporal, esclerosis sistémica, vasculiuis, sarcoidosis, dermatomiositis- polimiosiiis, pénligo;
cfectos adversos de tratamicnto con agonistas de receptores glucocorticoides de enfermedades
endocrinelégicas tales como hipertiroidismo, hipoaldosteronismo, hipopituitarismo; efectos
adversos de watamiento con agonistas de receptores glucocorticoides de enfermedades
hematologicas ¢j., anemia hemolitica, trombocitopenia, hemoglobinuria nocturna paroxismal;
efectos adversos de tratamicnto con agonistas de receptores glucocorticoides de cancer tal conio
cnfennedades de la médula espinal, compresion ncoplasica de la médula espinal, tumores
cerebrales, leucemia Jinfoblastica aguda, enfermedad de Hodgking, nauscas inducidas por
quimioterapia, efectos adversos de tratamicnto con agontistas de receptores glucocorticoides de
enfermedades musculares y sobre lus articulaciones neuro- musculares ej., miastenia gravis y
miopatias hereditarias (¢j., distrofia muscuiar de Duchenne) , efectos adversos de tratamiento con
agonistas de receptores glucocorticoides en ¢l contexto de cirugia & trasplantes ¢j., trauma, estrés
post- quirlirgico, estrés quirirgico, trasplante renal, transplante hepatico, trasplante pulmonar,
trasplanie de islctas pancredticas, trasplante de células de tallo sanguinco, trasplante de médula
osca, ransplante cardiaco, trasplante de glandula adrenal, trasplante traqueal, trasplante intestinal,
trasplante corneo, injerto de piel, queratopléstia, implantc de lentes y otros procedimientos donde
la inmunosupresién con agonistas de receptores glucocorticoides es benética; efectos adversos de
tratamicnto con agonistas de receplores glucocorticoides de absceso cerebral, nauseasfvomiito,
infecciones, hipercalcemia, hiperplasia adrenal, hepatitis autoinmune, enfermedades de la médula
cspinal, aneurismas sacularcs o efectos adversos de tralamiento con agonistas de receptores
glucocarticoides en otras enfermedades, trastornos y condiciones donde los agonistas de

receptores glucocurticoides proporcionan efectus clinicamente benéficos.
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Por consiguiente, en un aspecto adicional ] invento se relaciona con un compuesto seglin
clinvento para utilizar como una composicion farmacéutica.

El invento también se relaciona con composiciones farmacéuticas que comprenden, como
un ingrediente activo, al menos un compuesto segun el invento junto con uno 0 mas vehiculos o
diluyentes farmacéuticamente aceprables,

La composicién farmacéutica preferiblemente esta en forma de dosificacion unitaria,
comprendiendo entre 0.05 mg/dia y 2000 mg/dia aproximadamente, preferiblemente entre (0. ]
mgfdia y 1000 mg/dia aproximadamente, y mas preferiblemente enire 0.5 mg/dia y 500 ny/dia
aproximadamente de un compucsto segiin el invento.

En otra realizacion, ¢l paciente es tratado con un compuesto segun el invento durante al
Menos una semana aproximadamente, durante al menos 2 semanas aproximadamente, durante al
menos 4 semanas aproximadamente, durante al menos 2 meses aproximadamente o durante al
menos 4 meses aproximadamente.

En aun otra realizacion, la composicion farmacéutica es para administracion oral, nasal,
bucal. transdérmica, pulmonar, o parenteral.

Ademis, el invento se relaciona con el uso de un compuesto scglin el invento para la
preparaciOon de una composicion farmacéutica para el tratamiento de trastornos y enfermedades
en donde una modulacion o una inhibicién de la actividad de HIBHSDI1 es benéfica.

El invento también se relaciona con un método para ¢l tratamiento de trastornos y
enfermedades en donde una modulacion o una inhibicion de lu actividad de V1BHSDI es
benélica, el métode comprendiendo administracion a un sujeto en necesidad del mismo unn
cantidad efectiva de un compuesto segin el invento.

En una realizacién preferida del invento los presentes compuestos se utilizan para la
preparacién de un medicamento para el tratamiento de enfermedades y condiciones que estén
influenciadas por niveles glucocorticoides intracclulares como se menciond anteriormente.

Asi, en una realizacion preferida del invento los presenics compuestos se utilizan para la
preparaéién de un medicamento para el tratamiento de condiciones o trastornos donde un nivel
disminuido de glucocorticoide intracelular activo es deseable, tal como las condiciones y
enfermedades anteriormente mencionadas.

En ain una realizacion preferida del invento los presentes compuestos se utilizan para la

preparacion de un medicamento para el tratamiento de sindrome metabdlico, resistencia a
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insulina, dislipidemia, obesidad de hipertension, diabetes lipo 2, intolerancia a la glucosa (JGT)
glucosa cn ayudas deteriorada (IFG) , progresién de IGT a diabetes ti po 2, progresidn del
sindrome metabdlico a diabetes tipo 2, complicaciones diabéticas tardias (ej., enfermedades
cardiovasculares, arteriosclerosis, y aterosclerosis) |, trastornos neurodegenerativos y
psiquidtricos, y, los electos adversos de tratamiento o terapia con agonislas de receptores
glucocorticoides.

En otra realizacion del presente invento, la ruta de administracién puede ser cualquier ruta
que efectivamente transporte un compuesto segun ci invento hacia el sitio de accién apropiado o
deseado, tal como oral, nasal, bucal, transdérmica, pulmonar, o parenteral.

En adn un aspecto adicional del invento los presentes compuestos son administrados en
combinacién con una 0 mas sustancias activas adicionales en cualquier proporcion apropiada.
Tales sustancias activas adicionales s¢ pueden por cjemplo seleccionar de agentes antiobesidad,
antidiabéticos, agentes modificadores del metabolismo lipido, agentes antihipertensivos,
agonistas de receptores glucocorticoides, agentes para ¢l tratamiento y/o prevencion de
complicaciones que resultan de o estdn asociadas con diabetes y agentes para el tratamicnto yio
prevencion de complicaciones v trastornos que resultan o estén asociados con vbesidad.

Por lo tanto, en un aspecto adicional del invento, los presenics compuestos se pucden
administrar en combinacion con uno o mas agentes antiobesidad o agentes reguladores del
apetito.

Tales agentes sc pueden seleccionar del grupo que consta de agonistas CART (transcripto
regulado por anfetamina y cocaina) , antagonistas NPY (neuropéptido Y), agonistas MC4
(melanocortina 4) , antagonistas de orexina, agonistas TNF (factor de necrosis tumoral),
agonistas CRF (factor de liberacion de corticotropina) , antagonistas CRF BP (protcina de union
de factor de liberacion de corticotropina) , agonistas de urocortina, agonistas B3, agonistas MSH
(hormona estimuladora de melanocitos) , antagonistas MCH (hormona concentradora de
melanocitos) , agonistas CCK (colecistoquinina) , inhibidores de re- absorcion de serotonina,
inhibidores de re- absorcion de serotonina y noradrenalina, serolonina mixia y COMpuUESLOs no
adrenérgicos, agonistas SHT (scrotonina) , agonistas de bombesina, antagonistas de galaning,
hormona de crecimicnto, compuestos liberadores de hormona de crecimicnto, agonistas TRH
(hormona liberadora de tircotropina) , moduladores UCP 2 6 3 (proteinas desacoplantes 2 ¢ 3) ,

agonistas de leptina, agonistas DA (bromocriptina, doprexina) , inhibidores de lipasa‘amilasa,
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moduladores PPAR (reeeptor activado por proliferador de peroxisoma) , moduladores RXR
(receptor retinoide X) , agonistas TR B, inhibidores AGRP (proteina Agouti relacionada) .
antagonistas de histamina M3, antagonistas opioides (tal como naltrexona) , exendina- 4, GLP- |
y factor neurotréfico ciliar.

En una realizacion del invento el agente antiobesidad es leptina; dexanfetamina o
anftetamina; fenfluramina o dexfenfluramina, sibutramina; orlistat; mazindol o fentermina.

Agentes antidiabéticos apropiados incluyen insulina, andlogos de insulina y derivados
tales como aqueltos divulgados en EP 792 290 (Novo Nordisk A/S) , ¢j., insulina humana N¢H2 —
tetradecanoil des (B30) , EP 214 826 y EP 705 275 (Novo Nordisk A/S), €., insulina humana
Asp™, US 5.504.188 (Eli Lilly) , ej., insulina humana Lys" Pro®, EP 368 187 (Aventis) , ep
Lantus, las cualcs se incorporan en Ia prescnte como referencia, GLP- 1 (péptido- | tipo
glucagon) y derivados de GLP- 1 tales como aquellos divulgados en WO 98/08871 de Novo
Nordisk A/S. ¢l cual se incorpora en la'presente como referencia asi como también agentes
hipoglicémicos oralmente activos.

Los agentes hipoglicémicos oralmente activos preferiblemente comprenden sulfonilureas,
biguanidas, meglitinidas, inhibidores de glucosidasa, antagonistas de glucagon, tales como
aquellos divulgados en WO 99/01423 de Novo Nordisk A/S y Agouron Pharmaceuticals, Tne.,
agonistas GLP- 1, abridores de canales de potasio, tales como aqucllos divulgados en WO
97/26265 y WO 99/03861 de Novo Nordisk A/S los cuales s¢ incorporan en la presente como
referencia, inhibidores DPP- 1V {peptidasa- IV de dipeptidilo) , inhibidores de enzimas hepaticas
involucradas cn Ia estimulacion de gluconeogénesis y/o glicogenolisis, moduladores de captacion
de glucosa, compuestos que modifican ¢l metabolismo lipido tales como agentes
antihiperlipidémicos y agentes antiliptdérmicos como moduladores PPARo, moduladores
PPARSY, inhibidores de absorcion de colesterol, inhibidores HSL (lipasa sensible a hormonas) e
inhibidores HMG CoA (estatinas) , acido nicotinico, fibratos, intercambiadores anidnicos,
compuestos que reducen absorcion de alimentos, resinas de acido biliar, agonistas RXR v agentes
que actian sobre el cunal de potasio dependiente de ATP de células 3.

En una realizacion, los presentes compuestos se administran en combinacion con insulina
0 un andlogo o derivado de insulina, tal como insulina humana N*®%. te(radecanoil des (1330},
insulina humana Asp™®®, insulina humana LysB2® Pro"*’, Lantus®, o una preparacién mixta que

comprende una o mas de estas.
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En una realizacién adicional los presentes compuestos se administran en combinacién con ;
una sulfonilurea ej., tolbutamida, glibenclamida, glipizida o glicazida.

En otra realizacién, los presentes compuestos se administran cn combinacion con una
biguanida ¢j., metformina.

En atm otra realizacion los presentes compuestos sc administran en combinacion con una
meglitinida ej., repaglinida o senaglinida.

En aun otra realizacién los presentes compuestos se administran en combinacion con una
tiazohdinediona ej., troglitazona, ciglitazona, pioglitazona, rosiglitazona, 0 compuestos
divulgados en WO 97/41097 tal como 5- [[4- [3- melil- 4- oxo- 3,4- dihidro- 2-
quinazolinilimetoxi|{enil- metilitiazolidina- 2,4- diona o una sal farmacéuticamente aceplable del
mismo, preferiblemente sal de potasio.

En ain otra realizacion los presenies compuestos sc pueden administrar en combinucién
con los sensibilizadores de insulina divulgados en WO 9919313 tal como (-) d4cido 3- [4- [2-
fenoxazin- 10~ il) ctoxi]fenil]- 2- ctoxipropanoico o una sal farmacéuticamente aceptable del
mismo, preferiblementc sal de arginina.

En una realizacion adicional, los presentes compucstos se administran en combinacion
con un inhibidor de «- glicosidasa ¢j., miglito! o acarhosa.

En otra realizacion los presentes compuestos se administran en combinacion con un
agente gue actia sobre ¢l canal de potasio dependiente de ATP de las células B ¢j., tolbutainida,
glihenclamida, glipivida, glicazida o repaglinida.

Ademds, los presentes compuestos se pueden administrar en combinacion con nateglinida.

En ain otra realizacion los presentes compuestos s¢ administran en combinacidn con un
agente antihiperlipidémico o agente antilipidémico ej., colestiramina, colesti pol, clofibrato,
gemliibrozil, fenofibrato, benzalibrato, tesaglitazar, EML- 4150, LY- 818, MK- 767,
atorvastatina, fluvastatina, lovastatina, pravastatina, simvastatina, acipimox, probucol, exzctimibe
0 dextrotiroxina.

En una realizacion adicional los presentes compuestos se administran en combinacion con
mas de uno de los compuestos anies mencionados ¢j., en combinacion con sulfonulurea y
metformina, una sulfonilurea y acarbosa, repaglinida y metformina, insulina v una sulfonilurca,

insulina y metformiua, insulina y lovastatina, cte.
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Ademads, los presentes compuestos se pueden administrar en combinacién con uno 0 n]E'lS(\j
agentes antihipertensivos. Ejemplos de agentes hipertensivos son f3- bloqueadores tajes como
alprenolol, atenolol, timolol, pindolol, propanolol, metoprolol, bisoprololfumarato, esmolol,
amusolalul, carvedilol, labetalol, bloqueadores de receptores 32, ¢)., S- agenolol, OPC- 1085,
mhibidores ACE (enzima convertidora de angiotensina) tales como quinapril, lisinopril, delapril,
enalapril, captopril, benazepril, perindopril, trandolapril, fosinopril, ramipril, cilazapril, delapril,
imidapril, moexipril, espirapril, temocapril, zofenopril, S- 5590, fasidotril, Hoeschst- Marion
Roussel; 100240 (EP 00481522) , omapatrilat, gemopatritat y GW- 660511, bloqucadores de
canales de calcio tates como nifedipina, felodipina, nicardipina, jsradipina, nimodipina, diltiazem,
amlodipina, nitrendipina, verapamil, lacidipina, lercanidipina, aranidipina, cilnidipina,
clevidipina, azeinidipina, bamidipina, efonodipina, iasididipina, iemildipina, iercanidipina,
manidipina, nilvadipina, pranidipina, furnidipina, o- blogueadores tales como doxazosina.,
urapidil, prazosina, terazosina, bunazosina y OPC- 28326, diuréticos tales como
liazidas/sulfonamidas (ej., bendroflwnetazida, clorotalidona, hidroclorotiazida y clopamida) ,
diuréticos de asa (ej., bumetanida, furosemida y lorasemida) y diuréticos ahorradores de potasio
(¢)., amilorida, espironolactona) , antagonistas ET- A de endotelina tales como ABT- 546,
ambrisctan, atrasetan, SB- 234551, CI- 1034, 8- 0139y YM- 598, antagonistas de endotelina .,
bosentan y J- 104133, inhibidores de renina tales como aliskiren, antagonistas de vasopresina V1
¢j., OPC- 21268, antagonistas de vasopresina V2 tales como tolvaptan, SR- 121463 y OI'C-
31260, agonistas de péptidos natri uréticos tipo B ¢j., Nesiritida, antagonistas de angiotensina |1
talcs como irbesartan, candesartancilexetil, losartan, valsartan, telmisartan, eprosartan,
candesartan, CL- 329167, eprosartan, iosartan, olmesartan, pratosartan, TA- 606 ¥ YM- 358.
agonistas SHT2 ej., fenoldopam y quctanserina, antagonistas de adenosina A1 tales como
naftopidil, N- 0861 y FK- 352, antagonistas de tromboxuno A2 tales como KT2- 962, inhibidores
de endopeptidasa ¢j., ecadotril, agonistas de 6xido nitrico tales como LP- 805, anlagonistas de
dopamina D1 ef., MYD- 37, agonistas de dopamina D2 tal como nolomirole, acidos grasos n- 3
€., omacor, agonistas de prostaciclina talcs como treprostinil, beraprost, agonistas PGE] .,
ceraprost, moduladores de Na+/K+A7TPasa ¢j., PST- 2238, activadores de canales de polasio er,,
KR- 30450, vacunas tales como PM[D- 3117, indapamidas, CGRP- unigenc, estimuladores de
guanilato ciclasa, hidralazinas, metildopa, docarpamina, moxonidina, CoAprovel,

MondoBiotech- 811,
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Se pucde hacer referencia adicional a Remington: The Science and Practice of Pharmacy,
19th Edition, Gennaro, Ed., Mack Publishing Co., Easton, PA, 1995.

Ademds, los presentes compuestos se pueden administrar en combinacion con wio 0 MAas
agonistas de receptores glucocorticoides. Ejemplos de talcs agonistas de receptores
glucocorticoides son betametasona, dexametasona, hidrocortisona, metilprednisolona,
prednisolona, prednisona, beclometasona, butixicort, clobetasol, flunisolida, flucatisona (y
analogos) , mometasona, triamcinolonacetonida, triamcinolonhexacetonida GW- 68 3698, NXC-
1015, NXC- 1020, NXC- 1021, NS- 126, P- 4114, RU- 23858 y seric 1 25,

Se debe entender que cualquier combinacion apropiada de los compuestos segim ¢l
invento con uno o mas de los compuesios antes mencionados y opcionalmente uno o mas

sustancias farmacologicamente activas se consideran dentro del alcance del presente invento.

COMPOSICIONES FARMACEUTICAS

Los conpuestos del presente invento se pueden administrar solos o en combinacion con
vehiculos o excipientes farmacéuticamente aceptables, ya sea en dosis inicas o maltiples. Las
composiciones farmacéuticas segun ¢l invento se pueden formular con vehiculos o diluyentes
farmaccuticamente aceptables asi como también otros adyuvanies y excipientes conocidos segan
téemicas convencionales tales como aquellas divuigadas en Remington: The Science and Practice
of Pharmacy, 19th Edition, Gennuro, Ed., Mack Publishing Co., Easton, PA, 1995,

Las composiciones farmacéuticas se pueden formular especificamente para
administracion mediante cualquier ruta apropiada tal como oral, rectal, nasal, pulmonar, topica
(incluyendo bucal y sublingual) , transdérmica, intracisternal, intraperitoneal, vaginal y parenteral
(inciuyendo subcutanea, intramuscular, intrarectal, intravenosa e intradérmica) |, la ruta oral cs la
preferida. Se apreciara que la ruta oral dependerd de la condicion general y la edad del sujeto a
ser tratado, la naturaleza de la condicién a ser tratada y el ingrediente activo elegido.

Las composiciones far1nacéulica§ para administracion oral incluyen formas de
dostlicacion solidas tales como capsulas duras o suaves, tabletas, pastillas, grageas, pildoras,
polvos y granulos. Donde es apropiado, se pueden preparar con recubrimientos tales como
recubrimientos entéricos o se pucden formular para proporcionar liberacion controlada del
mgrediente activo tal como liberacion sostenida o prolungada scgin los métodos bien conacidos

en ¢l estado de la técnica.
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Las formas de dosificacion liquida para administracion oral incluyen soluciones, S
emulsiones, suspensionces, jarabes y clixires.

[.as composiciones farmacéuticas para admipistracion parenteral incluyen solucioncs
inyectables estériles acuosas y no acuosas, dispersiones, suspensiones o emulsiones asi como
también polvos estériles para ser reconstituidos en soluciones o dispersiones inyectables estériles
antes de utilizar. Las formulaciones inyectables de depdsito también se contemplan dentro del
alcance del presente invento.

Otras formas de dosificacion apropiadas incluyen Supositorios, atomizaciones, ungicntos,
cremas, geles, inhalantes, parches dérmicos, implantes etc.

Una dosificacion oral tipica esta en el rango entre 0.001 ¥ 100 mg/kg de peso corporal por
dia, preferiblemente entre 0.01 y 50 mg/kg de peso corporal por dia, y mas preferible entre 0.05 y
10 my/kg de peso pur dia administrada en una o més dosificaciones tal como 1 a 3 dosificaciones.
La dostficacién cxacta dependera de la frecuencia y modo de administracion, el sexo, edad, peso
y condicion general del sujeto tratado, la naturaleza y severidad de la condicion tratada v
enfermedades concomitantes tratadas y otros factores evidentes para aquellos con expetiencia cn
cf estado de la téenica. ‘

Las formulaciones se pueden presentar de manera conveniente en torma de dosificacion
unitaria mediante métodos conocidos por aquellos en el estado de la téenica. Una forma de
dosificacion unitaria tipica para administracion una o més veces por dia tal como 1 a 3 veces por
dia puede contener entre .05 y 2000 mg aproximadamente, ej., entre 0.1 y 1000 myg, cntre .3 y
500 mg aproximadamente, entre | mg y 200 mg aproximadaniente, ej., 100 mg
aproximadamente.

Para rutas parenterales, tales como administracién intravenosa, intratceal, intramuscutar Yy
similares, tipicamente las dosis estdn en ¢l orden de Ia mitad de la dosis empleada para
administracion oral.

Los compuestos de este invento generalmente se utilizan como la sustancia libre o como
una sal farmacéuticamente aceptable de la misma. Ejemplos son una sal de adicion dcida de un
compuesto que tienc la utilidad de una base libre y una sal de adicién alcalina de un compuesto
que tiene fa utilidad de un 4cido libre. El término “sales furmacéuticamente aceptables” se reficre
a sales no tOxicas de los compuestos para utilizar segtin el presente invento los cuales

generalmente se preparan al reaccionar la base libre con un dcido 0rganico o inorganico
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apropiado o al reaccionar el acido con una base organica o inorgdnica apropiada. Cvando un
compuesto para utilizar segin el presente invento, contienc una base libre tales sales se preparan
cn una forma convencional al tratar una solucion o suspensién del compuesto con un equivalente
quimico de un dcido farmacéuticamente aceptable. Cuando un compuesto para utilizar segtin el
presente invento contiene un acido libre tales sales se preparan en una forma convencional al
tratar una selucion o suspension del compuesto con un equivalente quimico dc una base
farmacéuticamente aceptable. Las sales fisiologicamente aceptables de un compuesto con un
grupo hidroxilo incluyen el anién de dicho compuesto en combinacion con un catién apropiado
tal como el jon de sodio o amonio. Otras sales que no son farmacéuticamente aceptables pucden
ser tliles en la preparacion de compuestos para utilizar segin €l presente invento y eslas forman
un aspecto adicional del presente invento.

Para administracién parenteral, las soluciones de los presentes compuestos en solucion
acuosa esténil, glicol de propileno acuoso o aceite de ajonjoli o cacahuate. Tales soluciones
acuosas se deben amortiguar si es necesario y el diluyente liquido primero sc hizo isotonico con
suficiente solucion salina o glucosa. Las soluciones acuosas son particularmente apropiadas para
administracion intravenosa, intramuscular, subcutanea e intraperitoncal. Los medios acuosos
esteriles son todos ficilmente disponibles mediante téenicas estandares conocidas por aquellos
con experiencia en el estado de la técnica.

Los vehiculos farmacéuticos apropiados incluyen diluyentes o rellenos solidos inertes,
solucion acuosa cstéril y varios solventes organicos. Ejemplos de vehiculos apropiados son agua,
soluciones salinas, alcoholes, glicoles de polielileno, aceite de ricino polihidroxietoxilado, aceite
de cacahuale, aceite de oliva, Jarabe, fosfolipidos, gelatina, lactosa, terra alba, $acarosa,
ciclodextrina, amilasa, estearato de magnesio, talco, gelatina, agar, pectina, acacia, dcido
estedrico o éteres de alquilo menores de celulosa, acido silicico, acidos grasos, aminas de dcidos
grasos, monoglicerides de acidos grasos y digliceridos, ¢steres de 4cidos grasos de pentaeritritol,
polioxietileno, hidroximetileelulosa, y polivinilpirrolidona. De mancra similar, ¢l vehiculo o
diluyente puede incluir cualquier material de liberacion sostenida conocido en el estado de la
técnica, tal como monoestearato de glicerilo o diestearato de glicerilo, solo 0 mezelado con una
cera. Las formulaciones también pucden incluir agentes humectantes, agentes emulsificantes v de

suspension, agenles preservantes, agentes endulzantes o agentes saborizantcs.
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Las composiciones farmacéuticas formadas al combinar los compuestos de! invento y los
vehiculos farmacéuticamente aceptables luego se administran facilmente cn una variedad de
formas de dosificacion apropiadas para las rutas de administracién divulgadas. Las formulaciones
s¢ pueden presentar de manera conveniente cn forma de dosificacion unitaria mediante mitodos
conocidos en el estado de la técnica de farmacia.

Las formuiaciones del presente invento apropiadas para administracion oral se pueden
presentar como unidades discretas tales como cdpsulas o tabletas, cada una conteniendo una
cantidad predeterminada del ingrediente activo, y las cuales pueden incluir un excipiente
aproptado. Estas formulaciones pueden estar en la forma de polvo o granulos, como una soluctdn
o suspensién en un liquido acuoso o no acuoso, 0 como una emulsion de aceite en agua 0 ngua en
aceite,

L.as composiciones disefiadas para uso oral se pueden preparar segun cualquier método
conocido, ¥ lales composiciones pueden contener uno o mas agentes seleccionados del grupo que
consta de agentes endulzantes, agenies saborizantes, agentes colorantes, y agentes prescrvantes
con ¢l proposito de proporcionar preparaciones larmacéuticamente elegantes y de subor
agraduble. Las tabletas pucden contener el ingrediente activo en mezcla con excipicnies
farmacéuticamente aceptables no téxicos los cuales son apropiados para la fabricucion dc las
tabletas. Estos excipientes por ejemplo pueden ser, diluyentes incrtes, tales como carbonato de
calcio, carbonato de sodio, lactosa, fosfato de calcio o fosfato de sodio; agentes granulantes y
desintegrantes, por efemplo almidén de maiz o acido al ginico; agentes aglomerantes, por
ejemplo, almidon, gelatina o acacia; y agentes lubricantes, por ejemplo estearato de magnesio,
dcido estedrico o taleo. Las tabletas pueden estar sin recubrimicnto o se pueden recubrir mediante
téenicas conocidas para retardar la desintegracion y absorcion en el tracto gastrointestinal v asi
proporcionar una accion sostenida durante un periodo mayor. Por cjemplo, s¢ puede emplear un
material retardante de tiempo tal como monocstearato de glicerilo o diestearato de glicerilo.
También se pueden recubrir mediante las técnicas descritas en las Patentes U.S. No. 4.356.) 08:
4.160.452; y 4.265.874, las cuales se incorporan en la presente como referencia, para formar las
tabletas terapéuticas osméticas para liberacion controlada,

Las formulaciones para uso oral también se pueden presentar como capsulas de gelatina
dura donde cl ingrediente activo es mezclado con un di luyenle sélido inerte, por cjemplo,

carbonato de calcio, fosfato de calcio o caolina, o una capsula de gelatina suave en donde el
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ingrediente activo sc mezela con agua o un medio aceitoso, por cjemplo aceite de cacahuate,
parafina liquida, o aceite de oliva.

Las suspensiones acuosas pueden contener los compuestos activos ¢n mezcla con
excipientcs apropiados para la fabricacién de suspensiones acuosas. Tales excipientes son agenics
de suspension, por ejemplo carboximetilcelulosa de sodio, metleelulosa,
hidroxipropilmetilcelulosa, alginato de sodio, polivinilpirrolidona, goma tragacanto y goma
acacia; agentes de dispersion o humectantes pueden ser una [osfatida de ocurrencia natoral tal
como leciting, o productos de condensacion de un 6xido de alquileno con 4cidos grados. por
ejemplo estearato de polioxictileno, o productos de condensacion de dxido de ctileno con
alcoholes alifiticos de cadena larga, por cjemplo, heptadecactilenoxicetanol, o productos de
condensacion de 6xido de etileno con ésteres parciales derivados de dcidos grados y un hexitol tal
como monooleato de sorbitol de polioxietileno, o productos de condensacién de dxido de elileno
con ¢sicres parciales derivados de dcidos grasos y anhidridos de hexitol, por cjempio monuoleato
de sorbitan de polictileno. Las suspensiones acuosas también pueden conicner uno o IMds agentes
colorantes, uno o mds agentes saborizantes, y uno o mas agentes cndulzantes, lal como sacarosa o
sacarina.

Las suspensiones accitosas se pueden formular al suspender ¢l ingrediente activo en un
aceite vegetal, aceite de oliva, aceile de ajonjoli o accite de coco, 0 en un aceite mineral tal como
una parafina liquida. Las suspensiones aceitosas pueden contener un agente espesante, pot
ejemplo cera de abejas, parafina dura o alcohol cetilico. Se pueden agregar agentes endulzantes
tales como aquellos divulgados anteriormente, ¥ agenles saborizantes para proporcionar una
preparacion oral de sabor agradable. Isias composiciones sc¢ pucden preservar mediante la
adicion de un anti- oxidante tal como écido ascorbico.

Polvos y granulos dispersables apropiados para la preparacion de una éuspcnsién acuoun
mediante la adicion de agua proporcionan el compuesto activo en mezcla con un agente de
dispersion o humectante, agente de suspensidn y uno o mas preservativos. Agentes humeclantes o
de dispersion apropiados y agentes de suspension son ejemplificados por aquetlos ya
mencionados anteriormente. También puedcn estar prescites excipientes adicionales, por
gjemplo, agentes endulzantes, saborizantes, y colorantes.

Las composiciones farmacéuticas que comprenden un compueslo para utilizar segin cl

prescnte invento también pueden cstar en la forma de emulsiones de accite cn agua. La fase
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aceitosa puede ser un aceite vegelal, por ejemplo, aceite de oliva o accite de cacahuate, 0 un
aceite mincral, por ¢jemplo una parafina liquida, o una mezcla del mismo. Agentcs
cmulsificantes apropiados pucden ser gomas de ocurrencia natural, por cjemplo £OoMma acacia o
goma tragacaito, fosfatidas de ocurrencia natural, por cjemplo semilla de soya, lecitina, y ésteres
o ésteres parciales derivados de dcidos grasos y anhidridos de hexitol, por ejemplo monouleato de
sorbitan, y productos de condensacion de dichos ésteres parciales con 6xido de etileno, por
ejemplo monooleato de sorbitan de polioxietileno. Las emulsiones tambign pueden contener
agentes endulzantes y saborizantes.

Sc pueden formular jarabes y elixires con agentes endulzantes, por cjemplo glicercl, glicol
de propileno, sorbitol o sacarosa. Tales formulaciones también pueden contener un demulcente,
preservativo y agente saborizante y colorante, Las composiciones farmacéuticas también pucden
cstar en la forma de una suspension acuosa u oleaginosa inycctable estéril. Esta suspension se
puede formular segin los métodos conocidos que utilizan agentes humectantes o de dispersion
apropiados y los agentes de suspension descritos anteriormente. La preparacion inyectable estéril
también puede ser una solucién o suspension inycctable estéril en un diluyente o solvente
parcnleralmente aceptable no toxico, por ejemplo como una solucién en 1,3- butanodiol. Entre
los vehiculos y solventes aceptables que se pueden emplear estén agua, solucién de Ringer, v
solucidn de cloruro de sodio isoténico. Ademas, aceites fijos y estériles se emplean
convenientelnente como solvente o medio de suspension. Para este proposito, cualquier aceile
lijo blando se puede utitizar mono- o di gliceridos sintéticos. Ademis, acidos grasos tales ¢como
deido oleico encuentran use en la preparacién de inyectables,

Lus composiciones también pucden estar en la forma de supositorios para administracion
rectal de los compuestos del presente invento. Estas composiciones se pueden preparar al mezclar
el firmaco con un excipiente no irritante apropiado el cual es sélido a temperaturas comunes pero
liquido a la temperatura rectal y s¢ fundird en el recto pura liberar el firmaco. Tales materi:iles
incluyen por cjemplo manteca de cacao y glicoles de polictileno.

Para uso épico, se contemplan cremas, ungiientos,'jalcas, solucion de suspensiones, que
contienen los compuestos del presente invento. Para el proposito de esta solicitud, las
aplicaciones topicas deben incluir enjuagucs bucales.

Los compuestos para utilizar segin el presente invento tambidn se pucden administiar en

ta forma de sistemas de liberacion de liposomas, tal como vesiculas unilmninares pequenas.
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vesiculas unilaminares grandes y vesiculas multilaminares. Los liposomas se pueden formar a
partir de una variedad de fosfolipidos, tales como colesterol, estearilamina, o fosfatidilcolinas.

Ademas, algunos dc los compucstos para utilizar segun e presente invento pueden {ormar
solvatos con agua o solventes organicos comuncs. Tales solvatos también estan incluidos dentro
del alcance del presente invento.

Por lo tanto, en una realizacion adicional se proporciona una composicion farmacéutica
quc comprende un compuesto para utilizar segiin el presente invento, o una sal
farmacéuticamente aceptable, solvato o profarmaco del mismo, ¥ uno o mas vehiculos,
exciprentes, o diluyentes farmacéuticamentce aceptables.

Si se utiliza un vehiculo sdlido para administracién oral, ta preparacion se puede
entabletar, colocar en una cdpsula de gelatina dura en polvo o forma de pellet o puedc estar en la
forma de una gragea o pastilla. La cantidad de vehiculo solido variara ampliamente pero
usualmente estard enire 25 mg y 1 g aproximadamente. Si se utiliza un vehiculo liquido, 1at
preparacién puede estar en la forma de un jarabe, emulsion, capsula de gelatina suave o liquido
inyectable estéril tal como una solucion o suspension liquida acuosa o no acuosa.

Una tableta tipica la cual s¢ puede preparar mediante téenicas convencionales de

entabletado puede contener:

Nucleo:

Compuesto activo (como compuesto libre o sal det mismo) 5.0 mg
Lactosum PH. Bur, 67.8 mg
Celulosa, microcrist (Avicel) Itd mg
Amberlite® [RP8g* FOmg
Magnesii stearas PH. Eur. q.s.
Recubrimiento:

.f\-'lelilcclulosu de hidroxipropilo 9 mg aprox.
Mywacett 9- 40 T*# 0.9 mg aprox.

Polacrilina de potasio NF, desintegrante de tabletas, Rohm y Haas.

**Monoglicerida acilada utilizado como plasticizador para rccubrimienio de pelicula,
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Los compuestos del invento se pueden administrar a un pacicnte ef cual es un mamifcro,
especialmente un humano en necesidad del mismo. Tales mamiferos incluyen también animales,
tanto domésticos, ej., mascotas, como animales no domésticos tales como animales salvajes.

Cualquier caracteristica novedosa o combinacion de caracteristicas descritas en la
presente se consideran esenciales para este invento.

El presente invento ademas se ilustra en los siguientes ejemplos represcntativos los cuales.

sin embargo, no pretenden limitar cl alcance de! invento en forma al guna.

EJEMPLOS

Los siguientes ejemplos y procedimientos generales se relicren a compuestos intermedios
y productos finales para Ja formula general (I) identificada anteriormente. La preparacion de los
compucstos de la lormula general (I) del presente invento se describe en detalle utilizando los
siguicntes ejemplos. Ocasionalmente, la reaccion pucde no scr aplicable como se describio a cada
compuesto incluido dentro del alcance del invento divulgado. Los compuestos para los cuiles
csto acurre serdn facilmente reconocidos por aquellos con experiencia cn el estado de 1a técnica.
En eslos casos las reacciones se pueden realizar de mancra exitosa mediante moditicaciones
convencionales conocidas por aquellos en el estado de la lécnica, lo cual cs, mediante proteccion
apropiada de grupos de interferencia, al cambiar a otros reactivos convencionales, o mediante
modificacion comun de condiciones de reaccion. Alernativamente, otras reacciones divulpadas
cn la presente o de otra mancra convencionales serdn aplicables a la preparacion de los
correspondicntes compuestos del invento. En todos los métodos preparativos, todos los materjales
de inicio son econocidos o se pueden preparar facilmente a partir de materiales de inicio
congcidos. Las estructuras de los compueslos se confirman ya sca mediante analisis elemental o
resonancia magnética (NMR) | donde los picos asignados a protones caracteristicos en los
compuestas del titulo son presentados donde sea apropiado. Los cambios 'H NMR (L) son
dados en partes por millon (ppm) campo abajo de tetrametilsilano como estandar de referencia
interna. M.p. es punto de fusién y es dado en °C y no es corregido. La cromatogralia en columna
se realizo utilizando la écnica descrita por W.C. Suill, J. Org. Chem. 43:2923 (1978) sobre gel de
silice Merck (Art. 9385) . Los analisis HPLC son realizados utilizando la columna C18 4 x 250
mm de 5 um eluida con varias mezcelas de agua y acetonitrilo, flujo = 1 ml/min, como se

describid en la seccion experimental,
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Sintesis en horno microondas: La reaccion se calenté mediante irradiacion microondas en -
vasos microondas sellados en un Optimizador Emrys EXP de modo simple de
PersonalChemistry®. .

HPLC Preparativa: Columna: 1.9 x 15 em Waters XTerra RP- 18. Buffer: gradiente lineal
5-95% en 15 min, MeCN, TFA al 0.1%, tasa de flujo de 15 ml/min. Las fracciones agrupadas
son evaporadas hasta sequedad al vacio, o evaporadas al vacio hasta retirar MeCN, y lucgo

congeladas y secadas por congelamicnto.

ABREVIATURAS

d= dia(s)

g=gramo(s)

h=hora(s)

Hz=hertz

L=litro(s)

M=molar

Mg=miligramo(s)

min=minuto(s)

mL=mililitro(s)

mmol= milimol(es)

mol=mol{es)

ppm=partes por millon

psi=libras por pulgada cuadrada
ESl=ionizacion de electroatomizacién
m/Z=proporcidon masa a carga

mp=punto de¢ fusién

MS=c¢spectrometria de masa

HPLC= cromatografia liquida de alta presion
RP= fase inversa

HPLC- MS=cromatografia liquida de alta presién- espectrometria de masa
NMR=espcctroscopia de resonancia magnética nuclear

ri=temperatura ambicnte
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TLC=cromatografia de capa delgada
DCM=diclorometano, CH2CI2, cloruro de metileno
DIPEA==N,N- diisopropiletilamina

DMF=N.N- dimetillormamida
DMSO=dimetilsulféxido

EDAC=hidroclorure de 1- ctil- 3- (3- dimetilaminopropit) carbodiimida
Ef20= éter dietilico

EtOAc=acetato de etilo

HOBt=1- hidroxibenzotrinzo!

MeCN=acetonitrilo

MeOH=metano|

NMP=N- metilpirrolidin- 2- ona

TEA=trietilamina

TFA=4cido trifluoroacético

THF=tetrahidrofurano

CDCl3=cloroformo deuterio

CD30D=metano) tetradcuterio

DMSO~ d6=dimetilsul{6xido hexadeuterio

ANALISIS

NMR

Los espectros NMR se registraron a 300 y 400 MFz sobre un instrumento Broker
DRX300, DRX400 0 AV400 equipado con cabezales de sonda sclectiva- inversa de 5 mm (SEJ,
'Hy C) , inversa de banda ancha de Soun (BBI, 'H, banda ancha) y quadro nuclear de 5 mm
(QNP, 'H, POy, respectivamente. Los cambios (8) son dados en partes por milton (ppm) campo
abajo de tetrametilsilano como estandar de referencia interno.

HPLC- MS

Mcétodo HPLC- MS

Ll andlisis RP se realizé sobre un sistema Agtlent HPLC (degasificador 1100, boinka
1100, inyector 1100 y un DAID } 100) equipado con un sistema detector Agilent MS Modelo VL,
(MW 0-1000) y un sistema detector S.E.D.E.R.E Modelo Sedex 55 ELS utilizando una columna
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Waters X- terra MS C18 (5 um, 3.0 x 50 mm) con elusion de gradiente, solvente B de 5% a 95%
(TFA al 0.05% en acetonitrilo) en solvente A (TFA al 0.05% cn agua) dentro de 3 min, 2.7

mL/min, temperatura 40°C.

TECNICAS PREPARATIVAS

HPLC

Método HPILC 73

La purificacién RP se realizo sobre un sistema Wilson (bombas 3 Gilson 306, detector
DAD Wilson 170 y un manejador de liquidos Wilson 213) utilizando una columna Waters X-
terra RP (10 1, 30 mm x 150 mm) con elusion de gradiente, solvente B de 5% a 95% (TFA al
0.05% cn acetonitrilo) en solvente A (TFA al 0.05% en agua) denlro de 15 min, 40 mL/min,
deteccion a 210 mm, temperatura ambiente. Las {racciones agrupadas se evaporaron hasta
sequedad af vacio, o se evaporaron ¢l vacio hasta retirar el acctonitrilo, luego se congelaren y se

secaron por congelamiento.

GENERAL

Los siguientes ejemplos y procedimientos generales se reficren a compuesios intermedios
y productos finales para la formula general () identificada en la especificacion y en los
esquemas de sintesis. La preparacion de los compuestos de la formula general (1) del presente
invento se describe en detalle wtilizando los si guientes ejemplos. Ocasionalmente, la reaceion
puede no ser aplicable como se describi6 a cada compuesto incluido dentro def alcance divulgado
del invento. Los compucstos para los cuales ocurre esto serdn facilmente reconocidos por
aquellos con experiencia en el estado de la écnica, En cstos casos las reacciones se pueden
realizar de manera exitosa mediante modificaciones convencionales conocidas por aquellos con
experiencia en ¢l estado de la téenica, 1o cual es, mediante proteccién apropiada de grupos de
interferencia, al cambiar a otros reactivos convencionales, o mediapte modificacion conmin de
condiciones de reaccion. Aliernativamente, otras reacciones divulgadas en la presente o de ot
manera convencionales seran aplicables a la preparacion de los correspondientes compuestos del
mvente. En todos los métodos preparativos, todos los materiales de inicio son conocidos o los
pucde preparar una persona con experiencia cn el estado de la técnica cn analogia con la

preparacion de compuestos conocidos similares o mediante los procedimientos generales A a D
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descritos en la presente.. Las estructuras de los compuestos s¢ confirman ya sea mediante aniilisis
elemental o resonancia magnética nuclear (NMR) , donde los picos asignados a protones

caracteristicos en los compuestos del titulo son presentados donde sca apropiado

PROCEDIMIENTOQS GENERALES

Procedimiento General (A)

Los compuestos dc la formula (Ja) segiin el invento en donde R, R3, y R4 son como se
definicron para la formuta (1) , con NR3R4 correspondiendo al anillo A, se pueden preparar como

se describe 4 continuacidn:

O O 0
ey
_R’ N R
¢ ¥ R'fl_J\_P.L* ¢ V.
N R or N R
H j)\ f’/
O
N
HZN Rl X },H
{m an R (i)

Un benzimiduzol de la formula (I1) en donde NR4R4 corresponde al anillo A definido
antenormente se puede hacer reaccionar con un dcido carboxilico en presencia de reactivos de
acoplamicnio (ef., EDAC y HOBt) o un acido carboxilico activado de la formula (i) en donde
R1 es como se definis anteriormente. Esta reaccion se puede realizar en un solvente apropiado

(¢j., diclerometano) en presencia de una base (ej., DIPEA) a temperatura ambiente.

Procedimiento General (13)
l.os compuestos de la formula (Ib) segin el invento en donde R2, R3. R4, R§, R9, R 10,
R11,y R12 son como se definieron para la formula (1) , con NR3R4 correspondicndo al anitlo A,

s¢ pueden preparar como se describe a continuacién:
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o H N\/_e(m » ON Ra’u‘m U NP U\M,RIJ
O.N_ EDAC, HOB [ j
: P

| A Ri1 1R ot r!ta
BN DIPEA, EIOH DIPEA, THF
Rlo (V) RO ~Ri0
) Re- rRe”] R .
R‘ 1y
mz v
o o
R4 fa
Hifpd H:N ’J\'/ RQ-CHO . \_</N | X l;J./
2 wie
MeOHDCM HIN Re NMP, 50°C ° Z
Re™| @ (%) Rz Rl
R12
i (1b)

Acido 4- fluoro- 3- nitrobenzéico se puede hacer reaccionar con una amina de la form ula
(IV) endondc RS, R9, R10 R11] ¥ R12 son como sc definieron anteriormente, Esta reaccidn se
pucde realizar cn un solvente apropiado (¢j., etanol) en presencia de una base (e)., DIPEA) a
temperatura ambiente formando la anilina secundaria de Ju formula (V) . Luego ¢l dcido
carboxilico de la formula (V) se puede activar con HOB'T y EDAC Y se puede hacer reaccionar
con uha amina de la formula (VI) en donde NR3R4 es ¢l anillo A como sc definié anteriormente.
[sta reaccion se puede rcalizar en un solvente apropiado (ej., THF) cn presencia de una bige (ej.,
DIPEA) aemperatura ambiente formando el compuesto de la formula (VII) . [} £rupo nitro de
compuestos de la formula (VII) se puede reducir mediante hidrogeno bajo presion en un solvente
apropiado (ej., metanol/diclorometano) en presencia de un catalizador (ej., paladio sobre carbdn
activado) a temperatura ambiente para formar Ya diamina de la formula (VUT} . Los compucstos
de la formula (VL) sc pueden hacer reaccionar con un aldehido de la formula (1X) cn donde R?
¢s como se definid anteriormente. Esta reaccién sc puede realizar en un solvente apropiado (ej.,
NMP) en presencia de un agente de secado (ej., tamiz molecular 4 A) as50C para formar los

compuestos de la formula (Ib) .

Procedimiento General (C)
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Los compucstos de la formula (Ic) scgun el invento en donde R2, R3, ¥ R4 son como se

definieron para ta fonnuta (1), con NR3R4 correspondiendo al anillo A, se pueden preparar como

se describe a continuacion:

N
o R3” TR4 o
EDAC R4 . M pa
N xySon rosr N N H./Pd HNS J N
l A3 MeOH/DCM | = R
= eOH <
HN 'I[?l‘-lPFEA H,N FLN
(VI (X (X1
o)
R2-CHO N e
NMP N A3
50°C
16 h
(lc)
(X}

El acido 4- amino- 3- nitrobenzoico se puede activar con HOBT y EDAC y se puede
hacer reaccionar con una amina de la formula (VD) en donde NR3R4 es e aniilo A como se
definio anteriormente. Esta reaccion se puede realizar en un solvente apropiado (ej., THF) en
presencia de una base (¢j., DIPEA) a temperatura ambiente para formar el compuesto de i
formula (X) . El grupo nivo de Ia formula (X) se puede reducir mediante hidroégeno bajo presion
en wna mezela de metanol y diclorometano cn presencia de un catalizador (ej., paladio sobre
carbdn activado) a lemperatura ambiente para formar la diamina de la formula (X1) . (X1) se
pucde hacer reaccionar con un aldehido de 1a formula (IX) en donde R2 cs como se definio
anteriormente. Esla reaccion se puede realizar en NMP cn presencia de un agente de secado (e,

tamiz molecular 4 A) a 50°C para formar e producto objetivo (ic) .

Procedimiento General (M

Los compuestos de la formula (Id) segin el invento en donde R 1, R3, R4, y RS son como
se definieron pura la formula (1) . con NR3R4 correspondiendo al anillo A, se pueden preparar

como se describe a continuacién:
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Un indol de la formula (X11) en donde R3, R4, ¥ R5 son como se definieron
anteriormente, con NR3R4 correspondiendo al anillo A, se pueden hacer reaccionar con un
haluro de alquilo/bencilo de la formuia (XIT) en donde R1 es como se definié anteriormente cn
presencia de una base (¢j., hidruro de sodio) . Esta reaccion se puede realizar en un solvente

apropiado (e).. DMF) a una temperatura de hasta reflujo.

Ejemplo 1 (Procedimiento General) (A))
§2- [3- (1,3,3- trimetil- 6- aza- biciclof3.2.1]octuno- 6- carbonil) - benzoimidazol- 1- if)-

ctil}amida del dcido furan- 2- carboxilico

CH,
5 H,C

A una solucidn de acido 2- furoico (37 mig, 0.33 mmol) en THF (2mL) sccoa
temperatura ambiente bajo una atmésfera inerte de nitrogeno se agregd HOBL (49 mg, 0.36
mmol} y EDAC (82 myg, 0.43 mmol) , y la solucién resultante se agit6 durantc 30 minutos. Se
agreg trifluoroacetato de {1- (2- amino- etil} - 1H- benzoimidazol- §- ill- (1.3.3- trimetil- 6- aza-
biciclo[3.2.1]oct- 6 i) - metanona (150 mg, 0.33 mmol) a la solucion seguido por TEA (0. 184
mL. 1.32 mmol) , y la mezcla de reaccion se agito durante 16 horas a temperatura ambiente. Los
volatiles sc evaporaron al vacio y el solido resultante se purificé mediante HPLC preparativa, s
seco ul vacio a 50°C proporcionando 100 mg (70%) del compuesto del titulo como un sélido.
MS- ESLnvz 435; 'H NMR (400 MHz, DMSQ- d6) & 0.88- 0.99%(m, 6H), 1.07 (d, 311) , 1.29 —
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141 (m, 4H), 1.50- 152y 2.10 - 2.11 (m, 1H), 1.76- 1.79 (m, 1H), 3.02 (d), 3.13 (d), 3.32(d)

y 347 (d. 2H) . 3.69 (1, 2H) , 3.87- 3.89 (m) v 4.39- 4.4] (m, 1H), 4.56 (t, 2H), 6.58 (s, 1},

0.98 (d, TH) . 7.48 (dd, 1F), 7.77- 7.82 (m, 2H) , 7.89 (1, 111} , 8 54- 8.58 (m, H) . 9.07¢d, 1H) .
Los siguientes compuestos se sintetizaron empleando un método similar al descrito en el

¢jemplo 1 anterior;

Ejemplo | Estructura PM Nombre TUPAC MS-

nv'z

N
¢ N CH,
/’JN CH,

H,C

493.65

{2-15-(1,3,3-
trimetil- 6- aza-
biciclo-
[3.2.1]octano- 6-
carbonil) -
benzoimidazol- |-
il]- etil}- amida
del acido 1- acetil-
piperidina- 4-

carboxilico

494

1-2

CH

412.53

2- metoxi- N- {2-
[5-(1.3,3-
trimetil- 6- aza-
biciclo-
[3.2.1]oclano- 6-
carbonil) -
benzoimidazol- |-
i]- etil}-

acetamida

413
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445.57

N- {2-[5-(1,3,3-
trimetil- 6- aza-
biciclo-
[3.2.1]octano- G-
carbonil) -
benzoimidazol- 1-
il]- etil}-

1sonicotinsmida

382.51

N- {2-[5-(1,3,3-
trimetil- 6- aza-
biciclo-
[3.2.1]oclano- 6-
carbonil) -
benzoimidazol- 1-
il}- etil}-

acctamda

wh

440.59 -

Ester butilico del
dcido {2- |3-
(1,3,3- trimetil- 6-
aza- biciclo-
[3.2.1]octanc- 6-
carbonil) -
benzoimidazol- |-
il]- etil}-

carbamico J
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<
N
o Nﬁ/ H,C
H

435.53
CH
CH,

{2-15-(1,3,3-
trimetil- 6- aza-
biciclo-
[3.2.1octano- 6-
carbonil) -
benzoimidazol- 1-

i]- etil}- amida

del acido 1soxazol-

5- carboxilico

1-7

44438

N- {2-[5-(1,3,3-
trimetil- 6- aza-
biciclo-
[3.2.1]octano- 6-
carbonil) -
benzoimidazal- 1~
il]- etil}-

benzamida

Ester etilico del dcido 3- [2- etil- 5- (1,3,3- trimetil- G- aza- biciclo[3.2.1]octano- 6-

Ejemplo 2 (Procedimicnto General (B))

benzimidazol- 1- il]- propiénico.

,\ﬁ

A una solucion de éster etilico del acido 3- [2- amino- 4- (1,3,3- trimetil- 6- uzu-

carbonil) -

biciclo[3.2.]octano- 6- carbontl) - fenilamine]- propidnico (250 mg, 0.645 mmol) en NMP seco

(10 mL) a temperatura ambiente bajo una atmésfera inerte de nitrogeno se agrepo

aproximadamentc 200 mg de tamiz molecular 4 A seguido por acetaldehido (93 uL, 1.29 m mol) .
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La mezcla se agito a temperatura ambientc durante 16 horas a S0°C. La reaccion Sc apagd
mediante la adicion de agua (100 mL) seguido por extraccidn con éter dietilico (3x 100mL) .
Las lascs orgdnicas combinadas fueron lavadas con salmuera (4 x 200 mL) , secadas (MpS04) ,
liltradas, y cvaporadas al vacio. El aceite resultantc fue purificado mediante HPLC preparativa,
secado al vacio a 50°C proporcionando 104 my (38%) del compuesto del titulo como un aceite
marrdn. MS- ESI m/z 426; '"H NNR (400 NHz, CDCI3) 8 0.88- 1.06(m, 6H), 1.11-1.23 ‘m, 7H)
124 -1.28 (m) y 1.50- 1.55 - 1.65 (m, 1H), 1.36- 1.45 (m, 2H), 1.50 (t, 3H), 1.74- 1.8) (m,
tH). 2.23- 230 (m) y 3.12-3.20 (m. 1), 2.81 (t, 2H); 2.96 (q, 2H) , 3.22- 3.35 (m, 1H) . 3.32
(dd) y 3.62 (dd, 1i1), 4.03- 4.07 (m) v 4.63- 4.97 (m, 1H) , 4.13 (q, 2H) , 4.45 (dt, 2H) . 7.23-
746 (m, 2H), 7.84 (d, 1H) .

Ejemplo 3
Acido 3- [2- etil- 5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1Joctano- 6- carbonil) - benzimidazol- |-

il|- propionico.
O
H.C N
N CH,
H.C

HO @)

A una solucion de éster elilico del acido 3- [2- etil- 5- (1,3,3- trimetil- 6- aza-
biciclo[3.2.1)octano- 6- carbonil) - benzimidazol- 1- il]- propionico (104 my, 0.244 mmol) en
etanol al 96% (5 ml.) a temperatura ambiente bajo una atmosfera incrte de nitrégeno s¢ agreyd
IN NaOH (aq) (0.3 mL, 0.3 mmol) . La mezela se agilo durante 2 horas a temperatura ambicnte.
La reaccion se apago mediante la adicion de agua (5 mL) y se acidifico a pH 2 ¢con LN HCL
seguido por extraccién con éter dietilico (2x 10 mL) . Las fases organicas combinadas se lavaron
conagua (2x 10 mL) , saimuera (10 mL.) . se secaron (MgS04) , se filtraron ¥ evapaoraron al
vacio proporcionando 11 mg (1 1%) del compuesto del titlulo como un aceite amarillo, MS- ES]
m/z 439: "H NNR (400 NHz, CDCI3) 6 0.83- 1.06(m, 6H), 1.12- 1.22 (m, 7H) ., 1.24 — 1.28
(m) y 1.46- 1.54 (m, 1H), 1.30- 1.39 (m, 2H), 1.33 (1, 3H) , 1.63- 1.74 (m, IH), 2.22- 2,32 (m)
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¥ 3.05-327 (m, 1H) ., 2.26 (1, 2H) , 2.85 (t,2H) , 3.51(q, 2H), 7.25- 7.35 (m,2H) v 756 (d) y
7.74 (d, IH) .

Ejemplo 4 (Procedimiento General (C))
Ester ctilico del acido 2- [5- (1,3,3- wrimetil- 6- aza- biciclo[3.2.17octano- 6- carbonil) - 11-

benzimidazol- 1- il]- ciclopropanocarboxilico

T

—\ CH

O N °
O CH,

A una solucion de (3,4- diaminofenil) - 1,3,3- trimetil- 6- azabiciclo[3.2.1]oct- 6- il) -
metanona (300mg, 1.74 mmol) cn NMP seco (25 mL) atemperatura ambiente bajo una
atmosfera inerte de nitrogeno se agregd aproximadamente 500 mg de tamiz molecular 4 A
seguido por 2- formil- 1- ciclopropanocarboxilato de etilo (0.51 mL, 3.86 mmol) . La mezcla se
agito durante 16 horas a 50'C. La reaccion se apago mediante la adicién de agua (100 mL)
seguido por extraccion con éter dietilico (3 x 100 mL) . Las fases organicas combinadas se
lavaron con agua (3 x 100 mL), salmuera (100 L), se secaron (MgS04) , filtraron, y
evaporaron al vacio. El aceite resultante se purificé mediante HPLC preparativa, se seco 2l vacio
4 30°C proporcionando 60 mg (8%) del compuesio del titulo como un solido. MS- ESI m/z 410;
'H NNR (400 NHz, CDCI3) §0.88- 1.06 (m, 6H), 1.07- 1.20 (m, 4H) , 1.25 (t,3H),1.27-1.34
(m) y 1.49-1.66 (m, 3H) , 1.36- 1 .48 (m, 2H), 1.72- 1.84 (m, 2H) . 2,36- 2.48 (m, 1) 2.66-
2.76 (m, 1H), 3.18- 3.27 (m, 1H), 3.30 (d) y 3.65(d, 11, 4.00- 4.06 m) y 4.57- 4.65 (m, IH)
+414(9, 2H) . 7.18- 7.30 (m, 2H), 7.57 (d, 1H), 10.37 (br s, 1H) .

Ejemplo 5

Acido 2- [5- (1,3,3- wimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - 1H- benzimidazol- 1- il |-

ciclopropanocarboxilico
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O
/N N CH,
N CH,
HO H
o CH

3
A una solucion de éster dietilico del acido 2- [5- (1,3,3- trimetil- 6- aza-
biciclo|3.2. 1]octano- 6- carbonil) - 1H- benzimidazol- 2- i []- ciclopropanocarboxilico (60mg,
1.74 mmol) cn etanol al 96% (3 m L) atemperatura ambiente bajo una atmos(cra incrie de
niirdgeno se agregd |N NaOH (agq) (0.36 mmol) . La mezcla se agito durante 16 horas a $0°C. La
reaccion se apagd mediante la adicion de agua (3 mL) y se acidifico a pH 2 con IN FHCJ seguido
por extraccidn con éter dietilico (2 x § mL) . Las fases orgdnicas combinadas fueron lavadas con
agua (2 x 5 mL), salmuera (5 mL), se secaron (MgS04) , filtraren, v cvaporaron al vacio
proporcionando 49 mg (88%) del compuesto del titulo como un solido. MS$- ESI myx 382 'H
NNR (400 NHz, CDCI3) § 0.87- 1.06 (m, 6H), 1.08- 1.20 (m, 411) , 1.30- 1.38 (m, 1H), 1.39-
1.45 (m) y 1.48- 1.64 (m, 3H), 1.70- 1.90 (m, 2H), 1.91-2.01 (m, 1H) , 2,18-2.30 (m) y 2.43.
2.61 (m) y 2.85-3.02 (m, 2H), 3.15 () ¥y 3.66 (1, 1H), 3.20- 3.34 (m, IH), 3.88-4.01 (m) y
4.54-4.65 (m, 1H), 7.39- 7.50 (i, 1H), 7.69- 7.85 (m, 2H)
Los siguientes compuestos se sintetizaron utilizando un método similar a aquel descrito en los

ejemplos 2, 3, 4, ¥ S anteriores

Ciemplo | Estructura PM Nombre [UPAC MS
ST
7z

5-1 411.54 | Ester ctilico del dcido | 412
N 3- |2- metil- 5-(1.3,3-
e~ D/K ()Xo | e
N CH, trimetil- 6- aza-
/C H,C biciclo- [3.2.1]octano-
H_,C/\o o 6- carbonil) -

benzoimidazol- 1- i}-
o
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propidnico

A n CH,
HC— CH,
. :

437.58

Ester etilico del 4cido
2- [1-etil- 5- (1,33~
trimetil- 6- aza-
biciclo- [3.2.170ctuno-
6- carbonil) - 1 H-
benzoimidazol- 2- il3-
ciclopropanocarboxili

co

438

wh
1
(9%}

383.49

Acido 3- [2- metil- 5-
(1,3,3- trimetii- 6-
aza- biciclo-
[3.2.1]octano- 6~
carbonil) -
benzoimidazol- 1- ]

propionico

384

5-4

4 N CH,
N CH,
HO (

) CH CH,

409.53

Acido 2- [1- etil- 5-
(1,3,3- trimetil- 6-
aza- biciclo-
[3.2.1]octano- 6-
carbonil) - 1H-
benzoimidazol- 2- il]-
ciclopropanocarboxili

cO

410

Ester etilico del acido 3- [5-(1.3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indel- 1-

Ejemplo 6 (Procedimiento General (D))

5 il]- propionico
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H.C\ N T
: 0 /
H.C

A una solucion de (1H- indol- 5- ) - (1,3,3- vrimetil- 6- uza- biciclo[3.2.1]oct- 6- i) -
metanona (250mg, 0.84 mmol) en DMF seco (5 mL) a temperatura ambiente bajo una atmosfera
incrte de nitrégeno se agregd hidruro de sodio (30 mg, 1.26 mmol, 60% de dispersién en aceite) ,

5y despueés de agitar durante 30 minwtos s agregd bromopropionato de etilo (168 myg, 0.93 mmol)
- ¥ lamezela de reaccion se agito durante 16 horas a 60°C. La reaccion se apagd mediante la
adicion de agua (20 mL) seguido por extraceiéon con DCM (3x100mL) . Las fases organicas
combinadas fueron secudas con (MgS04) , filtradas, y evaporadas al vacio. EI solido resultante se
purificé mediante cromatografia de gel de silice utilizando una mezcla de acetato de etilo v
10 heptano (1:1) como cluyente. Las Iracciones puras sc recolectaron, el solvente se evapord al
vacio y se secd al vacio a 50°C proporcionando 125 mg (37%) del compuesto del titulo como un
solido. MS- ESI m/z 397: 'H NNR (400 NHz, CDCI3) §0.95 (d, 3H),1.03(d, 3H), 1.13-1.22
(m.7M) . 1.25-1.43 (m, 2H) , 145 (s, 1H), 1.62- 1.68 (m, 1H), 1.76- 1.80 (m, IH}, 2,29.2.33
(m, TH) y 2.82 (1, 2H) v 3.28-3.35 (m) y3.63(d, t1H),4.12-4.14 y 4.64-4.66 (m, 1H), 4.11
IS (q,2H),4.47 (1, 2H), 6.52 (d, TH).7.18 (d, 1H) , 7.32-7.39 (m, 2H), 7.74 (d, IH).

Ljemplo 7

Acido 3-[5- (1,3,3- trimetil- 6- aza- biciclo[3.2.17octano- 6- carbonil) - indol- 1- iI]- propionico

O
J N CH
o N\~ CH,
HOb
H3C
20 A una solucion de éster etilico del 4cido 3-15- (1,3,3- trimetil- 6- aza-

biciclof3.2.13octano- 6- carbonil) - indol- 1- i1]- propidnico (80mg, 0.2 mmol) en etanol (2 mL)

s¢ agrego solucién acuosa de hidroxido de sodio 1N (2ml), y la solucién resultante se agilo
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durante 2 horas. La solucion se acidifico con una de solucion IN de dcido clorhidrico antes de

retirar los volétiles organicos al vacio, ¥ los residuos acuosos se extrajeron con DCM B3 X35mlL)

- Las fases orgdnicas combinadas fueron secadas con (MgS04) , filtradas, v evaporadas al vacio.

El solido resultante se purifico mediante HPLC preparativa, se sccé al vacio a 50 °C

proporcionando 55 mg (74

) del compuesto del titulo como un sélido. MS- ESI m/z 36%; 'H

NNR (400 NHz, CDCI3) 8 0.94 (d, 3H), 1.04 (d, 3H) , 1.13- 1.17 (m. 4H) , 1.28- 1.38 (in, 2H)
+ 143- 145 (m, 1H) , 1.60- 1.63 (m, 1H), 1.75- 1.79 (m, 1H) , 2.24- 2.32 y 3.25-3.26 (m, 1)

274 (L, 2H) y 3.27-3.35(m) y 3.6

2H) . 6.47- 6.48 (m, 1H), 7- 17- 7.23 (m, 3H), 7.70 (d, 1H) .

Los siguientes compuestos se sintetiz,

ejemplos 6 ¥ 7 anteriores:

2-3.65 (m, 1H), 4.08- 4.10 y 4.62-4.63 (m, 1), 4.39 (1,

aron utilizando un método similar a aqucilos descritos en los

Ejemplo

Estructura

PM

Nombre TUPAC MS-
ESI

miz

7- 1

N Cin.
4 CH,

H.C H,C

410.56

Ester tert- butilico 411
del &cido [3- (1,3,3-
trimetil- 6- aza-
biciclo-
[3.2.1]octano- 6-
carbonil) - indol- 1-

1]- acético

354.45

Acide |5-(1.3,3- 358
trimetil- 6- aza-
biciclo-
[3.2.1]octano- 6-

carbonil) - indol- -

il]- acético
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437.58

|- morfolin- 4- il- 3-
(5-(1,3,3- rimetil-
6- aza- biciclo-
[3.2.1octano- 6-
carbonil) - indol- 1-

il}- propan- 1- ona

7-4

423.56

1- mortolin- 4- ]- 2-
[5- (1,3,3- trimetil-
6- aza- biciclo-
[3:2.1]octano- 6-
carbonil) - indol- (-

il]- etanona

424

N CH
4 Q}_C"fa

424.58

Ester ctilico del
acido 2,2- dimetil-
3-[5-(1,3,3-
trimetil- 6- aza-
biciclo-
[3.2.1]octano- 6-
carbonil) - indol- 1-

il]- propidnico

425

7-6

396.53

Acido 2,2- dimetil-
3-[5- (1,3.3-
trimetil- 6- aza-
biciclo-
[3.2.1]octano- 6-
carbonil) - indol- 1-

if]- propiénico

397

94




396.53

Ester metilico del
acido 2- metil- 3-
[5-(1,3,3- trimetil-
6- aza- biciclo-
[3.2.1]octano- 6-
carbonil) - indol- |-

il]- propidnico

397

H,C,

396.53

Ester metilico del
acido 3- [3- (1,3,3-
trimetil- 6- aza-
biciclo-
[3.2.1Joctano- 6-
carbonil) - indol- 1-

i]- butirico

1397

382.50

Acido- 3- [5- (1,3.3-
trimetil- 6- aza-
biciclo-
[3.2.1]octano- 6-
carbonil) - indol- 1-

il]- butirico

383

382.50

Acido 2- metil- 3-
[5- (1.3,3- trimetil-
6- aza- biciclo-
[3.2.1)octano- 6-
carbonil) - indol- 1-

il]- propidnico

1383

7- 11

430.55

Acido- 3- [5- (1,3.3-
trimetil- 6- aza-
biciclo-
[3.2.1]octano- 6-

carbonil) - indol- |-

431

95




imetil]- benzoico

.

K _,G"‘-)M;»’J

(&)

H,C

44457

Ester metilico del
dcido 4- {5- (1,3,3-
trimetil- 6- aza-
biciclo-
[3.2.1]octano- 6-
carbonil) - indal- |-

ilmetil)- benzoico

445

430.55

N CH
CH,

Acido 4- [5- (1,3.3-
trimetil- 6- aza-
biciclo-
[3.2.1]octano- 6-
carbonil) - indol- |-

ilmetil]- benzoico

431

7-14

N j

Ester etilico del
acido 3- |5- (4- aza-
triciclo[4.3.1.1".
3,8")- undecano- 4-
carbonil) - indol- |-

iI]- propidnico

A U3 ]
s
A

7- 15

366.46

Acido 3- |5- (-
aza-
triciclo[4.3.1.1"
3,8']- undecano- 4-
carbonil) - indol- 1-

il}- propionico

Ester efilico del 4cido 5- (1,33~ trimetii- 6- aza- biciclof3.2.1]

Ejemplo 8

) carboxilico.

96

octano- 6- carbonil) - 1H- indel- 2-
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A una solucién de éster 2- etilico del dcido 1H- indol- 2,5- dicarboxilico (890mg, 3.8
mniol) en DML seco (10 mL) a lempcratura ambiente bajo una atmosfera inerte de nitrd feno se
agregd HOBE (570 mg, 4.2 mmol) y EDAC (951 mg, 4.9 mmol) y la solucion resultante 52 agito
durante 30 min. Se agregd hidrocloruro de 1,3,3- trimctil- 6- aza- biciclo[3.2.1]octano (796 my,
4.2 mmol) a la solucién seguido por DIPEA (1.98 mL, 11.4 mmol) , v la mezcla de reaccion se
agito durante 16 horas a temperatura ambicate. La reaccion se apago mediante a adicion de agua
(20.nl) seguido por la extraceion con DCM (3 x50 mL) . Las fases organicas combinadas sc
secaron con (MpSO4) | filtraron, y evaporaron al vacio. Bl sélido resultante se purilico mediante
cromatografia de gel de silice utilizando una mezela de acetato de etilo y heptano (1:2) como
eluyente. Las lracciones puras se recolectaron, ¢l solvente se evaporo al vacio v secd al vacio a
30 °C proporcionando 800 mg (57%) del compuesto del titulo como un sohdo. MS- EST v
369; '"H NNR (300 NHz, CDCI3) 60.94 (d, 3H), L.04 (d, 3H), 1.14- 1.19 (m, 4H), 1.24-1.29
(m, 2H) , 1.39- 1.45 (m, 4H) , 1.58- 1.63 (m, 1H), 1.76- 1.79 (m, 1H) , 3.25- 3.30 (m, 1) 3.35
(d) v 3.65(d, TH) v 4.06-4.09 (m) y4.64-4.67 (m, [H), 4.42 (4: 2H), 7.27 (s, IH) , 7- 39-
7.46 (m, 2H) , 7.82 (d, 1H) . 9.05 (s. 111).

Ejemplo 9

Acido 5-(1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - 1H- indol- 2- carboxilico.

0
4 N
N

O

HO

A una solucidn de éster ctilico del geido S- (1,3,3- trimetil- 6- aza- biciclu[3.2.1}- octano-

6- carbonil- 111~ indol- 2- dicarboxilico (500mg, 1.35 mmol) en etanol (10 mL) se agregd
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volatiles orgdnicos al vacid y los residuos acuosos se extrajeron con DCM (3 x 5 mL) . Las fases

solucién acvosa de hidréxido de sodio IN (10mL) y la solucion resullante se agito durante 16

horas. La solucién se acidificé con una solucion IN de 4cido clorhidrico antes de retirar los

orgdnicas combinadas s¢ secaron (MgS04) , filtraron, y evaporaron al vacio, El sélido resulrante
se seco al vacio a 50°C proporcionando 460 mg (100%) del compuesto de! titulo como un sélido.
MS- ESI m/z 341; '"H NNR (300 NHz, DMSO- d6) § 0.88- (.99 {m, 6H), 1.07 (4, 3H) , 1.16-
119 (m, 1H), 1.27- 1.50 (m, 4H) . 1.74- 1.77 (m, 1H) . 3.10-3.19 (m, 1), 3.40- 3.48 (m, iH)
+3.99-4.07 (m) y 4.38- 4.40 (m, IH) 7.16 (s, tH) y 7.32-7.37 (m, 1H), 7.42- 7.48 (m, 1H),
777(d, 1F) . 11.93 (s, IH), 13.04 (s, IH).

Eiemplo 10
[1- {2- metanosul fonilmetoxi- ctil) - 1 H- benzoimidazol- 5- il]- (octahidro- quinolin- |- iy -

melanona

Paso A:

Ester metilico del acido 4- (2- hidroxietilamino) - 3- nitro- benzoico:

Se disolvio éster metilico del fcido 4- fluoro- 3- nitro- benzoico (3 g, 15.64 mmol) en DMF (20
ml) y se agrepd DIPEA (5.8 g, 18.07 mmol) . Luego se agrepd lentamente 2- aminoetanol (1.1 g,
18.07 mmol) manteniendo la temperatura a <20°C. La agitacién continué a temperatura ambiente
durante 1 hora, Después de revisar la terminacion de la reaccion mediante TLC, la mezela de
reaccion se agregd sobre el agua helada. El sélido amarillo separado sc filtrd, lavé con agua fria
y tinalmente se lavé con hexano proporcicnando 3.3 g (92%) de ¢ster metilico del dcido 4- (2-
hidroxietilamino) - 3- nitro- benzoico. 'H NNR (300 NHz, CDCI3) 6 3.5 (g, 2H) . 3.7 (q, 2H),
3.9 (. 3H) 50 (1, 1), 72 (d, TH) . 8.0(d, I1H), 8.6 (s, [H).
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Paso 13:

Ester metilico del acido 3- amino- 4- (2- hidroxi- elilamino) - benzoicor:

A una solucidn de éster metilico del dcido 4- (2- hidroxi- ctilamino) - 3- nitro- benzoico (3.0 g,
12.4 mmol) en metanol sc agregd Pd/C al 10% (800 mg) . La mezcla se hidrogeno a presidn
aumostérica 1 durante 2 horas. Fl catalizador se filtré y el metanol se evaporeé para proporcionar

2.6 2 (99%) de éster metitico del acido 3- amino- 4- (2- hidroxietilami no) - benzoico.

Paso C:

Ester metilico del acido 1- (2- hidroxietil) - 1H- benzoimidazol- 5- carboxilico:

Se disolvid éster metilico del acido 3- amino- 4- (2- hidroxi- etilamino) - benzoico (2.6, 12.0
mmol) en dcido formico (20 mL) . La solucion se calentd a 45°C durante | hora. Después de
revisar la terminacion de la reaccion mediante TLC, el dcido [drmico se evapord a <40°C: hajo
presion reducida y el sélido resultante se recnistalizo a partir de EtOAc. Et solido anterior se
disolvio en HCI 3N, sc agit a lemperatura ambiente durante 1 hora, se hasificé con solucidn
saturada de bicarhonato de sodio y se extrajo con EtOAc. La capa organica se evaporé para
proporcionar 2.1 g (78%) de éster metitico del dcido 1- (2- hidroxi- etil) - 1H- benzoimidazol- 5-
carboxilico: 'l NNR (300 NHz, DMSO- d6) §3.7 (9,2H).3.9 (s, 3H) , 3.9 (s, 3H), 4.3 (1, 3H)
+30(1H) . 7.7(d. 1H), 7.9 (dd, 1), 8.25 (s, 111) , 8.35 (s, 1H) .

Paso D:

Esicr metilico del dcido 1- (2- metilsulfonilmetoxi- ettl) - 1H- benzoimidazol- 5- carboxilico:
Una solucién de éster metilico del acido |- (2- hidroxietil) - 1H- benzoimidazol- 5- curboxilico
(0.5 2. 2.27 mmol) en una mezcla de THF seco:DME (25 ml. : 15 mL) se enfrid a 5°C. Se
agregd Nal (0.081 ¢, 3.4 mmol) v se agit6d durante 30 minutos a la misma temperatura, Luego se
agregd lentamente una mezcla de metilsulfido de cloro- metilo (0.285 g, 2.95 mmol) y Nal
(0.408 g, 2.95 mmol) seguido por TBAL (0.087 g, 0.22 mmol) . La reaccion se dejo agitar
durante la noche a temperatura ambiente. Luego se apago con una solucidn saturada de cloruro de
amonto y extrajo con EtOAc. La Capa organica se evapord para proporcionar .53 g (83%) de

ester metilico del dcido 1- (2- metilsulfonilmetoxietil) - 1H- benzoimidazol-. 5- carboxilico: 'H
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NNR (300 NHz, CDCI3) 8 1.9 (s, 3H) 3.9 (1, 2H) , 3.95 (s, 3H) . 4.4 (t, 21, 4.6 (s, 2H),7Q/
(d, 1H) . 9.05 (m, 2H), 8.5 (d, 1H) .

Paso B

Ester metilico del acido 1- (2- metilsulfonilmetoxi- ctil) - 1H- benzoimidazol- §- carboxilio;
Una solucion de éster metilico del acido |- (2- metilsulfanilmetoxietil) - 1H- benzimidazet- S-
carboxilico (3.0 5. 10.7 mmoles) en metanol (30 mL) se enfrié a 0°C ¥y a ésta se agreg( una
sclucion de oxono (4.88 g, 7.94 mmoles) c¢n agua. La solucién se agilo a temperatura ambicente
durante 12 horas. Esta se apago con solucign de bicarbonato de sodio al 5% v se extrajo con
EtQAc. El retiro del solvente proporciond 2.0 g (60%) de éster metilico del acido 1- (2~ metano-
sulfonilmetoxi- etil) - 1H- benzoimidaxol- 5- carboxilico: MS- EST m/z 313 (M+1) : 'H NNR
(300 MHz, DMSO- d6) §2.9 (s, 311), 4.0 (s,3H),4.25 (1,2H), 4.65 (1, 21 , 4.75 {s,2H) , 7.85
(d, 2H), 8.0 (dd, 1H), 8.35 (s, 1H), 8.5 (s, 1H)

Paso I

Acido 1- (2- metanosulfonitmetoxi- etil) - 1H- benzoimidazol- S- carboxilico:

Se disolvié éster metitico del acido 1- (2- metanosulfonilmetoxietil) - 1H- benzoimidazol- 3-
carboxilico(1.0 g, 3.2 mmoles) en THF (5 ml.}. Se agregd una solucién de LiOH (0.38¢g, 16
nunol) en agua y la mezcla se agilo vigorosamente durante | hora. La reaccion se acidifico con
2N HCla pH 2 a3- 10°C. Lucgo esta se filtrd para proporcionar 0.8 g (84%) dc icido 1- (-
mctanosulfonitmetoxi- etil) - 1H- benzoimidazol- 5- carboxilico. 'H NNR (300 MHz, DMSO-
d6) 2.9 (s, 3H) . 4.2 (1, 2H), 4.5 (1, 2H) , 4.65 (s, 2H}, 7.75(d, 1H), 7.9 (dd, 1H) . 8.25 (d,
IH), 8.35 (s, 1H), 12.7 (s, 1)

Paso G:

[1- (2- metanosulfonilmetoxi- etil) - 1H- benzoimidazol- 5- i}~ (octahidro- quinolin- |- i) -
metanona:

A una solucién de dcido 1- (2- metanosulfonilmetoxielil) - 1H- benzimidazal- S- carboxilico0.5
g, 1.677 mmol) en DMF (5 ml) scagrego decahidroquinolina (0.257g, 1.845 mmol) seguido
por HOBY (0.25 g, 1.845 munol) y DIPEA (0.65 g, 5 mmol) . La mezcla de reaccisn seenfrid a
0°C'y se agregd EDCLHCI (0.354 g, 1.845 mmol) . La temperatura gradualmente se elevd s
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temperatura ambicnte y la agitacién continué durante 12 horas. Luego el solvente se evaporo, el
residuo se diluya con agua (SmL) y se extrajo con CH2CI2 (3x25 mL) . Las fases orginicas
combinadas se lavaron con solucion de salmucra, se secaron (Na2504) y ¢l se solvente evapord
proporcionando la amida cruda la cual se purificod mediante HPL.C preparativa para propercionar
0.3 27(43%) dc [I- (2- metanosulfonilmetoxi- etil) - 1H- benzoimidazol- 5- il}-
(octahidroquinolin- 1~ il) - metanona. MS- ESI m/z 420 (M+1): '"H NNR (300 MHz, DMSO- d6)
8 1.1- 1.9 (br, 13H), 2.8 (s, 3H) , 3.0- 3.3 (m, 2H), 4.15 (1, 2H) , 4.5 1, 2H),4.65 (s, 2H), 7.3
(n, 1H) . 7.6 (m, 1H), 7.7 (d, 1H), 8.3 (s, 1IT)

Los siguientes compuestos se sintetizaron utilizando un método similar a aquel descrito en

el cijemplo 10 anterior:

Zjemplo | Estructura PMm Nombre IUPAC MS-
ES]
m'
10- 1 o 407.49 | (3 hidroxi- 8- aza- ‘ 408
N biciclo- [3.2.1]oct- 8- il)
%o ¢ L [1- 2- met
- - [1- (2- melano-
’S\—‘O\’jl OH ' ‘ .
sulfonilmetoxi- etil) -

IH- benzoimidazol- S-

il]- metanona

10-2 447.56 | (5- hidroxi- adamantan- 443
’ )@" OH 2-il) - amida de] dcido
¢ ” trans- 1- (2-
/,ju metanosul{onil- metoxi-
O=SF:0 etil) - 1H- benzo-
/o

imidazol- 5- carboxilico

A
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10-3 447.56 | (5- hidroxi- adamantan- | 448

N 2-il) - amida del acido
</ M

metanosultfonil- metoxi-
O=5 etil) - 1H- benzo-

imidazol- 5- carboxilico

10- 4 407.49 | (3- hidroxi- 8- aza- 1408

¢ ug biciclo- [3.2.1]oct- 8- il)
N OH - [1- (2- metano-

/ sulfonilmetoxi- etil) -

025~ 1H- benzoimiduzol- 5-

i1]- metanona

Ejemplo 11

5 {5- hidroxi- adamantan- 2- il) - amida del 4cido 1- (2- metanosulfonil- ctil) - 1 H- benzoimidazol-

5- carboxilico

N
[
¢ H

//lN
S..
o

0]

~

Paso A:
2- (2- metilsulfoniletil) isoindol- 1,3- diona
10 A una solucién de N- bromoetilftalimida ( 1g, 3.953 mmol) en metanol (25 mL) . se agreyo

NaSMe (0.415 g, 5.929 mmol) bajo atmosfera N2 a 0°C. La mezela de reaccion se dejo agirar a

temperatura ambicime durante 2 horas. La musa de reaccion sc concentro, se diluyé con agua y se
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extrajo con EtOAc (3x25 ml) . La capa orgdnica se lavé con solucién de salmuera ¥ S€ seeo
sobre Na2S04 anhidro y se concentro para proporcionar 2- (2- metilsulfaniletil) isoindol- 13-
diona (0.88 g, 80%) . MS- ESI m/z 222 (M+1) : 'TH NNR (300 MHz, CDCi3) § 7.7 (m, 2H), 7.9
(m. 2H), 3.9 (1, 1H), 2.8 (t. 2H) , 2.2 (s, 3H) .

Paso B:

2- (2- metanosulfonil- etil) - isoindol- 1.3- diona

A una solucion de 2- (2- metilsulfaniletil) isoindol- 1,3- diona (2.5 g, 11.30 mmo!) en acido
acético (10 ml.) se agregé peroxido de hidrégeno al 30% (6 mL) a 0°C. La mezcla e rezccion
s¢ llevo a temperatura ambiente ¥y 8¢ agito durante 2 horas. El exceso de peroxido de hidrégeno
en la mezcla de reaccion se apago con una solucidn saturada de sulfito de sodio, y la solucidn
resultante se extrajo con CHCI3. La capa orgdnica se lavd con salmuera, se seco sobre Na?$04 y
SC cvapord para proporcionar 2- (2- metanosulfonil- ctil) isoindol- 1,3- diona (2.3 ¢, 83%).'H

NNR (300 MHz, CDCI3) 8 7.9 (m, 2H) , 7.8 (m, 2H) , 4.2 (¢, TH) , 34 (t, 1H), 3.1 (s, 3H) .

Paso C:

2- metanosullonil- etilamino:

Se agregd hidrato de hidrazina (15 mL) auna solucién de 2- (2- metanosulfoniletil) - isoindo}-
1.3- diona (3.123 g, 12.344 mmol) en una mezcla de CLICI3- etanol (:1) 2 0°C. Luego se agito
durante la noche a temperatura ambiente, Se filtr6 y el filtrado se concentro para proporcionar 2-
metanosulfoniletilamina (1.2 2, 80%) . '"H NNR (300 MHz, CDCI3) 8 3.05 (t, 2H},3.15(,2H),
3.0 (s.3H).

Paso D:

Ester metilico del dcido 4- (2- metilsulfonil- ctilamino) - 3- nitro- benzéico:

A una solucion de 2- metanosulloniletilamino (1.3 g, 10.56 mmol) v DIPEA (3.5 mL, 31.69
mmol) en DMF (15 mL) sc agrego éster metilico del acido 4- Muoro- 3- nitro- benzoico (1.2 g,
15.84 mmol) en porciones. La mezela de reaccién se dejo agitar durante 15 horas a temperatura
ambiente. Luego se diluyo con agua y sc extrajo con EtOAc. Las capas organicas se lavaron con

agua, salmuera y se concentraron para proporcionar éster metilico del 4cido 4- (2-
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metanosulfonil- ctilamino) - 3- nitro- benzoico (83%) . "H NNR (300 MHz, CDCI3) 5 8.9 (d,
M), 8.6(t. TH), 8.2 (d, 1H), 6.9 (d, 1) , 4.0 (g, 2H) , 3.9 (s, 3H) , 3.4 (1. 2H) . 3.0 (5, 3H) |

Paso E.

Ester metilico del acido 1- (2- metanosulfonil- etil) - 1H- benzoimidazol- 5- carboxilico:

Sc disolviod éster metilico del dcido 4- (2- metanosulfonil- etilamino) - 3- nitro- benzoico (1.63 g,
3.40 mmol) en metanol, v se agrego 10% Pd/C (150 mg) bajo una atmosfera de NZ2. Luepo la
mezcla de reaccion se hidrogené a presion atmosférica | a iemperatura ambiente durante 2 horas.
Se {iltré a través de Celite y el filtrado se concentro para propercionar el producto del residuo. IF]
material crudo (1.32 g, 4.85 mmol) se tomé en acido férmico (10 mL) y se dejo agitar a 50°C
durante 4 horas. La masa de reaccién sc concentro, se diluyd con agua y sc extrajo con Bt A,
Las capas orgénicas se lavaron con NaHCO3 salurado, salmuera, se secaron sobre Na2504 ¥y 8¢
concentraron para proporcionar éster metilico del deido 1- (2- metanosulfonil- ctil) - 1H-
benzommidazol- 5- carboxilico (77%) . '"H NNR (300 MLz, DMSO- d6) § 8.45 (s, 1), 8.3 (s,
IH). 7.9 (d, 1), 7.8 (d, 1H) , 4.75 (t,2H). 3.9 (s, 3H), 3.8 (t, 2H), 3.0 (s, 3H).

Paso | .

Acido 1- (2- metilsulfonil- ctil) - 1H- benzoimidazol- 5- carboxilico

A una solucion de éster metilico del acido |- (2- metanosulfonitetil) - 1H- benzoimidazol- §-
carboxilico (0.2 g, 7.09 mmol) en metanol se agrego LIOH (50 mg) scguido poragua (1 mlL) .
La mezcla de reaccion se dejo agitar a temperatura ambiente durante 2 horas, Luego se concentro
pura retirar el metanol y la capa acosa se acidificd con acido citrico. EI producto precipitado se
filtré para proporcionar acido |- (2- metilsulfonil- etil) - 1H- benzoimidazol- 5- carboxilico
(90%) . MS- ESI m/z 269 (M+1); 'H NNR (300 Mlz, DMSO- d6) §12.6 (br, IH), 8.4 (5. 1H)
:8.2 (s, 1H) . 7.9 (d, tH) , 7.8 (q, TH), 4.8 (1. 211),, 3.8 (1, 2H) . 3.0 (s, 3H) .

Paso G:

(5- hidroxi- adamantan- 2- i) - amida del acido 1- (2- metanosulfonil- etil) - 111~ benzoimidazoi-
3- carboxilico

A una solueion del dcido 1- (2- metanosulfonilctl) - 1H- benzoimidazal- 5- carboxilico (0.2 g,
0.74 mmol) en DMF (5 ml) seagregd HOBI (0.15 g, 0.89 mmol) , DIPEA (0.4 mL, 2.23 mmol)
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- 4- aminoadamantan- 1- ol (0.15g, 0.89 mmol) y EDCI(0.21 g, 1.11mmol) sucesivamente bajo
atmosfera N2. La mezcla de reaccién se dcjo agitar durante la noche a temperatura ambiente. Se
diluyé con agua y se extrajo con CHCI3. 1a capa orgdnica sc¢ lavé con solucién de NaHCO3
saturado, salmuera ¥ se secd sobre Na2S04 anhidro. La concentracion de la capa orgdnica
proporciond (5- hidroxiadamantan- 2- il) - amida del éc;ido 1- (2- metanosulfoniletil) - 1 H-
benzoimidazol- 5- carboxilico (0.05g) . MS- ESI m/z 418 (M+1); '"H NNR (300 MI2, CDCI3)
082 (s, IH). 8.1 (s, 1H), 7.9 (d, IH), 7.5 (d, 1H), 6.4 (d, IH), 4.8 (t, 2H) , 4.2 (m, 1M) . 3.6 (x.
2H). 2.7 (s, 3H) . 2.4 (5, 2H), 2.3 (m. TH), 1.8 (m, | 1H) .

Los siguientes compuestos se sintetizaron utilizando un método similar a aquel descrito en

¢l ejemplo 11 anterior:

Ejemplo | Estructura PM Nombre IUPAC MS-
ES!
1%
11- 1 377.47 | (3- hidroxi- 8- aza- 378
N i biciclo[3.2.1]oci- 8- il) -
¢ JO)kN [I- (2- metanosultonil-
Xl (o 1] :
- etil) - 1H-
i benzoimidazol- - il}-
melanona
11-2 o 377.47 | (3- hidroxi- §- aza- 378
(,NQ)L@ biciclo|3.2. Hoct- §- il) -
N CH [1- (2- metanosulfonil-
Osd etil) - 1H-
8 benzoimidazol- 5- il}-
mctanona
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11-3 389.52

[1- (2- metanosulfonil-
etl) - 1H-
benzoimidazol- 5- il}-
(octahidro- quinolin- 1-

il) - metanona

390

11-4 417.53

(5- hidroxi- adamanian-
2- il) - amida del acido
1- (2- metanosul[onil-
ctil) - 1H-
benzoimidazol- 5-

carboxilico

418

Ejemplo 12

(3- hidroxi- 8- aza- biciclo[3.2. toct- 8-1i1) - {1- [2- (1H- tetrazol- 5- i) - ctil]- 1H-

5 benzoimidazol- 5- i} - metanona
0
N
N ¢ A
\ IN N
= o
H

Paso A:

Ester metilico del dcido 4- (2~ ciano- etilamino) - 3- nitro- benzodico

A una solucion de éster metilico del deido 4- fluoro- 3- nitro- benzoico (4.95 g, 24.8 mmol) en

10 DMF (25 mL) se agregd fumarato de 3- aminopropionitrilo (3.18 g, 12.4 mmol) y DIPEA (15

mL, §4.3 mmol) . La mezcla se agito a temperatura ambiente durante 2 horas. El solventc se

evaporo al vacio y el residuo se diluy$ con agua (50 mL) . Sc ex trajo con EtOAc (3x100 mkL.) y

la capa organica se lavd con solucion de salmuera y sc secod con (Na2804) . El retiro del solvente

proporciond éster metilico del dcido 4- (2- cianoetilamino) - 3- nitro- benzoico (6.19 g, 98.5%) .
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MS- EST m/z 250 (M+1) ; 'HNNR (300 MHz, CDCI3) 2.8 (t, IH), 3.8 (m, 2H), 6.9 (d, I1H),
8.2 (m, 1H), 8.5 (1, 1H), 8.9 (s, 111).

Paso B: |

Ester metilico del 4cido 3- amine- 4- (2- cianoetilamino) - benzoico:

A una soluci6n de cloruro de amonio (21,7 £, 406.3 mmol) en agua (200 mL) sc agreyd éster
metilico del acido 4- (2- cianoctilamino) - 3- nitro- benzoico (6.1 g, 24.5 mmol) seguido por
polvo de zinc (42.8g, 655.9 mmol) . La mezcla se calentd a 60°C durante 3 horas. Se filtré
caliente y se lavo con FtOAc. [ filtrado se extrajo adicionalmente con EtQAc ¥ la fuse organica
combinada se lavo con solucién de salmuera. La capa orginica se evaporo para proporcionar 4.1
g (75%) de éster metilico del 4cido 3- amino- 4- (2- ciano- etilamino) - benzoico MS- ESI my/z
220 (M+1); "H NNR (300 MHz, CDCI3) $2.7 (1, 2H), 3.6 (m, 2H). 3.8 (s,3H), 4.3 (bs, 1H),
6.6 (dl, 1}, 7.45(d, 1H) , 7.6 (d, 1H)

Paso C:

Ester metilico del acido 1- (2- ciano- etil) - 1H- benzoimidazol- 5- carboxilico:

A ¢ster metilico del 4cido 3- amino- 4- (2- ciano- etilamino) - bcniéico (4.0 g) se agregd acido
formico (25 mL) y la mezcla se calentd a 50°C durante 3 horas. Lucgo se concentrd y el residuo
se recristalizo a partir de FtOAc para proporcionar 4.0 g (95%) de éster metilico del aaido 1- (2-
clanoctil) - FH- benzoimidazol- - carboxilico MS- EST m/z 230 (M-+1); '"HNNR (300 MUz,
CDCI3) §2.95 (1, 2H), 4.0 (s,3H),4.55 (1, 211), 7.4 (4, IH), 8.1 (m, IH), 8.15 (d, LH). 8.55
(s. 1H)

Paso D:

Acido 1- (2- cianoetil) - 1H- benzoimidazol- 5- carboxilico:

A una solucidn de éster metilico del acido I- (2- cianoetil) - | H- benzimidazol- 5- carboxilico
(4.0¢,17.4 mmol) en THF (30 mL) se agregd LiOH (1.67 g, 69.79 mmol) en agua (8 ml.)
seguido por McOH (2 mL) . La agitacién continug a temperatura ambiente durante | hora, lLuego
se concentro y acidifico con HCI 2N. Los s6lidos formados fueron filtrados y secados lo cual

proporciond el dcido |- (2- cianoetil) - 1H- benzoimidazol- 5- carboxilico (3.5 g, 95%) . '"H WNR
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(300 Mz, DMSO-D6) 8 3.1 (1, 2H) , 3.1 (T, 2H) , 4.6 (1, 2H), 7.8 (d, 1H) . 7.9 (dd, 1M}, 8.25
(d, 1H) , 8.42 (s, 1H)

Paso L:

3- [5- (3- hidroxi- §- aza- biciclof3.2.1Joctano- 8- carbonil) - benzoimidazol- 1- it}- propionitrile:
A una solucion de cido |- (2- cianactil) - 1H- benzimidazol- 5- carboxilico (0.25 g, 1.16 mniol)
en DMF (2.5 mL) se agregd con agitacion HOBt (0.17 g 1.27 mmol) seguido por hidrocloruro
de exo- nortropinol (0.21 g, 1.27 mmol) , DIPEA (0.45 g. 3.48 mmol) . Lucgo se agregd
EDCLHCY ¥ se agité a temperatura ambiente durante 12 horas, Luego el solvente se evaporo y el
residuo se diluyo con agua (5 mL) y se extrajo con CH2CI2. La fuse orgénica sc lava con
solucidn de salmucra, se seco (Na2S04) y el solvente se evapord. El residuo se purifico
mediante HPLC preparativa lo cual proporciond 0.26 g (67%) de 3- [5- (3- hidroxi- 8- aza-

brciclo{3.2.1]octano- 8- carbonil) - benzoimidazoi- 1- il]- propionitrilo . MS- ESI m/z 325 (M +1)

Paso F:
3~ hidroxi- 8- aza- biciclo[3.2. Hoct- 8- i) - {1-[2- (1H- tetrazol- 5- il) - etil}- 1H-
benzoimidazol- 5- il}- metanona:
A una solucién de 3- [5- (3- hidroxi- 8- aza- biciclo[3.2.1]octano- §- carbonil} - benzoimidazol-
1~ il]- propionitrile (230 mg, 0.7 mmol) en DMF (5 mL) se agregé azida sodica (184 g, 2.83
mmol) y cloruro de amonio (152 mg, 2.83 mmol) ¥ s¢ calentéd a 100°C durante 12 horas, 12!
solvente se evapory completamente; sc¢ agregd metanol (20 mL) y se filtro. E) filtrado se
conceniro y el residue se purificd mediante HPLC preparativa para proporcionar 36 mg (13%) de
3- hidroxi- 8- aza- biciclo{3.2.1]oct- 8- il) - {1- [2- (1H- tctrazol- 5- il) - etil}- 1 H-
benzoimidazol- 5- i1)- metanona: MS- 81 nvz 368 (M+1); 'HNNR (300 MHz, DMSO- 26) &
1.3-2.0 (m, 8H) ,3.15 (s, 1) .35 (t,2H), 3.15 (s. 1H),3.5(t, 2H), 3.9- 4.0 (m. 2H) . 4.6 (br,
IH) . 4.75 (t, 2H) , 7.4 (dd, IH),7.6-7
7 (m. 2H) , 8.25 (s, IH).

Los siguientes compuestos se sintetizaron utilizando un método similar a aqucllos

descritos en el ejemplo 11 anterior:
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Eslructura

|

Nombre [UPAC

BAS-
2|

T

37941

foctatidro- guinelin- 1-
iy - {1-[2- (1H-
tetrazol- 3-11) - etil]-
1H- benzoimidazol- 3-

il}- metanona

340

407.48

(5- hidroxi- adamantan-
2- 1) - amida del dcido
irans- 1- [2- (1 H-
tetrazol- 5-1l) - etil)-

1H- benzotmidazol- 3-

carbox1licg

477 48

Lt
[
LA

{3- mdroxi- adamantan-
2-il) - amida del acido
cis- 1- | 2- (1I1- tetrazol-
5- 1) - etil]- 1H-

‘benzoimidazol- 5-

carboxjlico

458

Ejemplo 13

3 {2-[5- (3- hidroxi- 8- aza- biciclo[3.2. llactano- 8- carbonil) - benzeimidazol- 1- 1l]- atil} - amida

del acido 3- hidroxi- pirrolidina- 1- carboxilico
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Paso A

Ester metilico del acido 4- Quoro- 3- nilre- benzoico:

A i solucién del dcido 4- flooro- 3- nitrobenzoico (16.0) £ 00864 mol} en DMF seco (100
mL) scagregd con agilacion carbonulo de potasio (32.0 g. 0.43 mol) seguido por voduro de
mettlo (24.6 g, 0.173 mol) v la mezcla se agito duranie 3 horas a lemperatura ambiente. La
mezela de reaccion se diluye con aguea helada (500 ml.) | se extrajo con EtOAC (3 x 100 mL) ¥
las fascs orgdnicas combinadas e lavaron con agua {3 x 100 mL) ¥ solueion saturada de
salmuera {1 ) ml.) . La fasc orginica se seed (Na2S04) v el solvente se evapord proporcionando

170 ﬁQQ%} de éster metilico del dcido 4- flugre- 3- nitro- henzoico.

Paso I

Ester metilico del feido 4- (2- cloroetilamine) - 3- nitro- benzoico:

A una solucion de ester metilico del 4cido 4- fluoro- 3- nitro- beneoico (10 g, 0.05302 el en
DMEF seco (100 mL) se agregd con agitacion carbonate de f;rufasi‘n {39.0 g, 0.43 mol) seguido
por hidroclorure de 2- cloroetilamina (8.7 g 0.073 mol) v la mezcla se agild durante 15 horas a
temperatura ambicute. La mezcla de reaccion se diluyo con apua helada (500 mL}, s¢ extrijo con
EIOAC 3 x 100 mL} ¥ el sdlida precipitado se filtrd, se lavo con agua v se secod al vacio |para
obtener un solido wmarilio (12.7 B, 98%0) . MS- L8] m/z 259 (M+17 |

Pase C:

Ester metilico del acido 3- amino- 4- (2- cloroetilamine) - benzoico:

A una solucion de éster metilico del cido 4- {2- cloroetilaming) - 3- nilro- benzuico (12.7 g,
(L0492 ﬁml] en metanol {306 ml.) se agrego 10% PA/C (1.3 ) bajo una atmostora N2. La

mezela de reaccidn se hidiogend en wi aparato Paer a una presion de 3 kilogtanos durants. ©
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horas. El catalizador sc filtro sobre Celite y el filtrado se concentro proporcionando 11.0 ¢ (98%)C\j

de éster metilico del acido 4- (2- cloroctilamino) - benzoico como un s6lido.

Paso- D:

I-(2- cloroetil) - 1H- benzimidazol- 5- carboxilico:

A ésler metilico del acido 3- amino- 4- (2- cloroctilamino) - benzoico (11.0 g, 0.0482 mol) sc
agregd HCO2H (30 mL) y se calentd a 100°C durante 1 hora. La reaccion sc enfrié a lemperatura
ambiente y s¢ diluyo con agua helada (100 mL.) . El pH de la mezcla de reaccion se ajusto a 7 con
NaHCO?3 y ¢l sélido precipitado sc filtrd, se lavé con agua y sc seco al vacio para obicner un
sdlido verde claro (9.9 g, 86%) de 1- (2- cloroetil) - 1H- benzimidazol- 5- carboxilico. (MS- ESI
m/z 239 (M+1) .

Paso E:

Ester metilico del dcido 1- (2- azidoetil) - 1H- benzimidazol- 5- carboxilico

A una solucion de éster metilico del 4cido 1- (2- cloroctil) - 1H- benzimidazol- 5- carboxilico
(9.9 g, 0.0416 mol) en DMSO seco (90 mL) se agregd con agitacion NaN3 (5.4 g, 0.0832 mol}
¥ la mezcela se agito durante |5 horas a 75°C. La mexcla de reaccion se enrié a temperatura
ambiente y se diluyé con agua helada (500 mL) y el sélido precipitado se filtrd, se lavd con agua
y s¢ secd al vacio proporcionando 9.3 g (91%) de éster mctilico del dcido 1- (2- azidoetil) - 1H-
benzimidazol- 5- carboxilico MS- ESI m/z 264 (M+1); "H NNR (300 MHz, DMSO- D6) 63.8
(t, 2M). 3.9(s, 3H) . 4.5 (1, 2H), 7.8 (d, 1H), 7.9 (dd, 1H), 825 (s, IH), 8.4 (s, IH) .

Paso I':

Acido 1-(2- azido- ctil) - 1H- benzimidazol- 5- carboxilico:

A una solucion de éster metilico del acido 1- (2- azidoetil) - 1H- benzimidazol- S- carboxilico
(5.0 g, 0.0204 mol) en THF/agua 1:1 (100 mL) sc agregd con agitacién LiOH (0.73 p, .0306
mol) y la mezcla sc agito durante S horas a temperatura ambiente. El solvente sc evaporo y al
residuo sc le agregd agua helada (100 mL) . [] pH de la mezcla de reaccion se ajusto u 5 can HC
INyla mezcla se extrajo con EIOAc (5x100 ml) . Las fases organicas combinadas se lavaron
con solucion saturada de salmuera (100 mL}, sc secaron (Na2S04) y el solvenle sc evaporo

proporcionando 4.2 ¢ (89%) dc 4cido 1- (2- azidoelil) - 1H- benzimidazol- 5- carboxilice como
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un solido de color ceniza. MS- ESI ny/z 232 (M+1): "H NNR (300 MHz, DMSO- D6) § 3.8 (t,
2H), 4.5(,2H), 7.8 (d, 1H),7.9(d, 1), 8.25 (s, 1H), 8.4 (s, 1H).

laso G:

[1- (2- azidoctil) - 1H- benzimidazol- 5- ilj- (3- hidroxi- 8- azabiciclo[3.2.1]oct- 8- ol) metanona:
A una solucion de acido |- (2- azidoetil) - 1H- benzimidazol- 5- carboxilico (0.82 ¢, 0.00357
mol) en DMF seco (8.0 mL) se agregd con agitacion HOBt (0.578 g, 0.00428 mol) , DIPEA (1.9
ml., 0.0107 mol) , 8- azabicicto[3.2.1]octan- 3- ol (0.5 g, 0.00393 mol) y la mezela se enfiio a
0°C. A la mezcla resultante se agregd EDCI (0.82 g, 0.00428 mol) v se agité durantc 15 horas a
temperatura ambiente. Luego la mezcla de reaccién se diluyd con agua helada (100 mL), se
extrajo con EtOAc (3x50 mL) y las fases organicas combinadas se lavaron con agua (3x50 mL)
y solucion saturada de salmuera (50 mL) . La fase organica sc sccd (Na2S04) y el solvente se
evaporé proporcionando (1.1 g, 98%) de [1- (2- azidoetil) - LH- benzimidazol- $- i1]- (3- hidroxi-
8- azabiciclu|3.2.1]Joct- 8- il) metanona. MS- ESI m/z341 (M+1) .

Paso H:

[1- (2- amino- etil) - 1H- benzimidazol- 5- il]- (3- hidroxi- 8- aza- biciclo[3.2.1]oct- 8- il)
metanona:

A una solucion de [1- (2- azidoetil) - 1H- benzimidazol- S- il](3- hidroxi- 8- uza-
biciclo[3.2.1}oct- 8- il) metanona (1.1 g, 0.0035 mol) en metanol (15 mL) se agregd 10% pd/C
(0.17) y lu mezela se hidrogend a 3 ke de presion durante | hora. El catalizador sc filtro sobre
Cclite y el filado se concentro para proporcionar [1- (2- amino- etil) - 1H- benzimidazol- 5- il]-

(3- hidroxi- 8- aza- biciclo[3.2.1oct- §- il} metanona (0.87 g, 86%) . MS- ESI m/z 315 (M+1) .
Paso
{2- [5- (3- hidroxi- §- azabiciclo[3.2.1]octano- 8- carbonil) - benzoimidazol- 1- il]- ctiijamida del

acido 3- hidroxipirrolidina- 1- carboxilico:

A) cloruro de 3- hidroxipirrolidina- |- carbonilo:
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A wna solucion de pirrohdin- 3- ol (0.083 g, 0.955 mmol) en THF seco (3 mL) se agrege DIPEA,
(0.3 mL, 1.91 mmol) y se enfrid a 0°C. A la mezela resullante se agrepo trifosgeno (0,127 g,

0429 mmel) ¥ la mezela se agito durante 2 horas a lemperatura mmbicnte.

B) A unasolucion de [1-(2- aminoetil) - 1H- benzimidazol- 5- 1]- (3- hidroxi- 8- aza-
biciclo[3.2.1)oct- 8- i) metanona (0.25 g, 0.79 mmol} en IHF seco (5 mL) seapregd DIPEA
(0.3 mL, 191 mmoly a 0°C. A esta mezcla de reaccion se agregd lentamente ¢l compuesto A& ¥ 58

apito durante 3 dias a temperatura ambiente, EI solvente sc evaporo ¥ ¢l residuo se puanificd

- mediante HPLC preparativa para proporcionar 175 m g154%) de {2- [3- {3- hidroxi- §-

azabiciclof3.2. 1Joclano- 8- carbonil) - benzainlidazol- 1- il]- ctil jamida del dcido 3-
hidroxipitrolidina- 1- carboxilico MS- B8 m/z 428 (M+1) "H - NNR (300 MHz, CD3GD) &
1504 TH) , 4.9 (m, 6F[}, 2.1 (m, 3HY, 3.2 (m, ZH), 3.5t 2H), 4.2 (m, 2H) , 4.4 {n1, 14y, 4.5
{4 2H) 4.8 (s, 1H) 745 {dd, 1H) . 7.7 (d,1H) , 7.8 (s, EH), 8.25 (s, LH).

Fiemplo 14
{2- [5- (wetahidro- quinolina- |- carbonil) - benzommidazol- 1- il]- ctil - amida del Acido 4-

hidrexi- piperidina- 1- carboxilico

HOQ ijﬁ‘? |

i

O

L.os pasus A- F son sitmilares o aquellos utilizados en el ejampio 13 anterior,

Paso G-

[1-(2- azidoetif) - | F- benzimidazol- 5- tlj- {octahidroquinofin- 1- 1) metanona:

A una solucidn de acido 1- (2- azidoetil) - 1H- benzimidazol- 5- carboxilico (1 g 0.00433 tmol)
en PMF scco (7.0 mLY se agress con agitacion HOBL (0.0064% mol) » DIPEA (2,25 mlI., 0.0129
m1gl}, decahidroquinolina (0 902 g, 0.00649 mol) a0°C. A la mezela resuliante se aprepd EDCY
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(1.24 g., 0.0064% mol) ¥ se agitd duranie 15 horas a temperatura ambiente. La mezela de reaceion
se ciluyé con agua helada (100 ml.) y se CXI0 con ]_'*}LDA(: (x50 mL) . Las fases nrginicas
combinadas se lavaron con agua, se secaron {N22504} y el solvente se evapord para
proporcionar [1-(2- azidoetil) - 1H- bengimidazol- 5- il]- (octahidroquineln- 1- it) metanona (1.5
2. 98%) .

Faso H:

|1- (2- armnogiil) - 1H- benzimidazol- 5- U]- (octahidroquindlin- 1- ily metancna:

- Auna solucion de [1- (2- azidoetil) - 1H- benzimidazol- §- il}- {ectahidraguimolin- 1- i1)

metanena (1.8 g, 0.005] mol} en metanol (10 mL) se agregd 0% Pd/C (0.2 ¢) . La mezcla de
reaccion se hidrogend a 3 kp de piesion durante 2 horas. El catalizador se filtrd sobre Celjte y el
{tltrado se concentro para proporcionar [1-{2- aminoetil} - 1H- benzinndazol- 3- 1f]-

(ockahidroguinoline 1- il) metanona (1 S, 90%) .

Paso l:r
12- [5- (ectahidroquinoling- 1- carbonil) benzimidazol- 1- il et} amidz del acide 4-

hidraxtpiperidina- 1- carboxilico:

A) clorure de 4- hidroxipiperidina- 1- cacbunilo:
A una c:mlut.lltm de piperidina- 4- u] (0074 g, 0.73 mmol) cn THF seco (5 milL} se agegd IMTPEA
{03 mL, .91 mmel} « 0°C. A la n]czcla resultanie se agrego trifuspeno (0.076 2. 2.1 mmal} y e

agild durante 2 horas a temperatura ambiente.,

B} A una solucion de [1- (2- aminovett]) - 1H- benzimidazol- 5 3- ii]- (octahidroguinolin- 1- i1
metanona (0.2 g, 0.613 mmol} en THE seco (5 mL) scagregd DIPEA (0.3 mL, 1.91 mmol) 2
0. A esta mezcla de reaccién .«ie-agmgé lentamente el compuesio A y se apitd durante 2 horas a
temperatura ambiente. Bl solvente sc evaporo v el residuo se ﬁuriﬂcfj medianie I4l'PI.,C prepatativa
proporciouando los isdmeros ¢is v trans de {2- [3- (octahidroquineling- 1- carbonil)

benzimidazol- 1- it]etil}amida del 4cido 4- hidroxipiperidina- 1- carhoxilico.

L4
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Isomero 1 (12 mg) : MS- ESI m/z 454 (M+1); "H - NNR (300 MHz, CD30D) & 1.30- 1.80 {m,

L3H). 2.0 (m, 3H), 2.9 (m,2H), 3.2 (m, 2H), 3.5 (t, 2H), 3.7 (m, 3H) , 4.5 (1, 21) , 7.35 (d,
IH) . 7.7 (m,2H) , 8.25 (s, 1H) HPLC (VERYPOL.M) : tr = 7.73 min (95%)

Isémero 11 (8 mg) : MS- ESI m/z 454 (M+1); '"H - NNR (300 MHz, CD30D) & 1.2 (m. 3H),
14 (n. 8H), 1.7 (m, 6H), 3.0 (m, 2H), 3.6 (1, 2) , 3.7 (m, 3H) , 4.4 (1, 2H) , 7.4 (dd, 1H} , 7.65
(d, TH), 7.7 (s, 1H) , 8.3 (s, 1H) . HPL.C (VERYPOL.M) : tr = 7.86 min (94%) .

Ejemplo 15
(5- hidroxi- adamanantan- 2- il) - amida del 4cido]- {2- [(4- hidroxi- piperidina- 1- carbonil) -

aminoletil}- 1H- benzoimidazol- 5- carboxilico

(J
ju
N
-7
Iz

Los pasos A- F son similares a aquellos utilizados en el ejemplo 14 anterior

Paso G:

(5- hidroxiadamantan- 2- i1) - amida del acido 1- (2- azidoetil) - 1H- benzimidazol- 5-
carbuxilico:

A una solucidn de acido 1- (2- azidoctil) - 1H- benzimidazol- 5- carboxilico (0.65 gm 0.0028
mol) cr DMF seco (5.0 mL) sc agregd con agitacion HOB( (0.46 g, 0.0034 mol) , DIPEA (2.5
ml., 0.014 mol), 4- aminoadamantan- 1- ol (0.685 g, 0.0034 mol) a 0°C. A la mezcla resultante
sc agregd LDCI (0.65 g, 0.0034 mol) vy sc agitd durante 15 horas a temperatura ambiente. 1.a
mezcela de reaccion se diluyé con agua helada (100 mL) y se extrajo con EtOAc (3x50 mL) vy las
fases organicas combinadas sc lavaron con agua, se secaron (Na2504) y el solvente se cvapord
proporcionando (1.0 g, 93.5%) de (5- hidroxiadamantan- 2- il) - amida del &cidol- (2- azidoetil)
- IH- benzimidazol- 5- carboxilico. NS- ESI m/z 381 (M+1) .

Paso H;
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(3- hidroxi- adamantan- 2- il) |- amida del 4cido| - [(2- aminoetil) - 1H- benzimidazol- 5-
carboxilico:

A una solucién (5- hidroxiadamantan- 2- i) - amida del dcido 1- (2- azidoetil) - 1[1-
benzimidazol- 5- carboxilico (1.0 g, 0.00263 mol) e'n metanol (20 mL) s agregd 10% PA/C
(200 mg) . La mezcla de reaccion se hidrogen6 a 3 kg de presién durante 1 hora., F catalizador
s¢ [iltrd sobre Celite y el filtrado se concentro para proporcionar (5- hidroxi- adamantan- 2- il} J-

amida del dcidol- [(2- aminoetil) - 1 H- benzimidazol- 5- carboxilico (0.7 g, 75%) :

Paso I

(5- hidroxi- adamantan- 2- i) ]- amida del 4cidol- [2- {(4- hidroxipiperidina- 1- carbonil) -
amino}- etil}- 1H- benzimidazol- 5- carboxilico:

A una solucion de (5- hidroxiadamantan- 2- il} - amida del acido 1- (2- aminoetil) - | H-
benzimidazol- 5- carboxilico (0.35 g, 0.988 mol) en THF seco (5 mL) sc agregd DIPEA (0.3
ml, LY mmol) a 0°C. A esta mezcla de reaccion sc agrego lentaumente cloruro de 4-
hidroxipiperidina- 1- carbonilo ¥y se agito durante 2 horas a lemperatura ambiente. Los solventes
s¢ evaporaron y ¢l residuo se purificé mediante HPLC preparativa isdmeros cis y trans de (5-
hidroxi- adamantan- 2- jl) I- amida del 4cido 1- [2- {(4- hidroxipiperidina- 1- carbonil) - arninal-

ctil}- 1H- benzimidazo!- 5- carboxilico.

Isémero 1 (0.008 g) : MS- ESI m/z 482 (M+1); 'H- NNR (300 MHz, CD3OD) & 1.4 (m, 3HY,
1.6 (d,‘BH) ;1.8 (M, 9H) . 2.0 (d, 2H), 2.2 (s, IH), 2.4 (5, 2M) . 2.9 (m, 2H) , 3.5- 3.8 (m, 5H),
4.0(s.1H).4.5(, 2H), 7.65 (d,1H), 7.8 (d,1H), 7.95 (d, tH), 8.15 (s, 1H) , 8.25 (s, 1H) .
HPLC (VERYPOL.M) : tr = 6.59 min (95%) .

[s6mero 11 (0.022 ) ' MS- ESIm/z 482 (M+1) ; 'H - NNR (300 MHz, CD30D) § 1.4 (m, 3H)
L-3(d. 2H) . 18 (m, SHY, 1.9.(d, 2H), 2.1 (d, 2H) , 2.2 (brs. TH), 423 (d, 2H) , 2.9 (m, 2H) |
335 (6 2H), 3.7 (m, 3H) , 4.1 (5, 1H), 4.4 (1, 2H) , 4.6 (s, 1H) ., 7.65 (d. 1H) , 7.8 (dd, 1H), 8.15

(d. 1H) . 8.25 (s, 1H) .. HPLC (VERYPOL.M) : tr = 6.12 min (98%) .

Ejemplo 16
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(5- hidroxi- adamantan- 2- il) - amida del cido 1- {2- [(1,1- dioxo- tiomorfolina- 4- carbonil) -

amino]- etil}- 1H- benzoimidazol- 5- carboxilico

Los pasos A- F son similares a aqucllos utilizados en ¢l ejemplo 15 anterior,

Paso [:

A) cloruro de 1,1- dioxo- tiomorfolina- 4- carbonilo:

A una solucion de 1.1- didxido de tiomorfolina (0.181 g, 0.00105) en THF seco (5§ mL) se
agregd DIPEA (0.3 mL, 0.00191 mol) a 0°C. A esta mezcla resultante sc agregd trifosgeno (0.11
g, 0.00037 mol) y la mezcla sc agitd durante 2 horas a temperatura ambiente.

B} A una solucién (5- hidroxi- adamaatan- 2- il) - amida del acido 1- (2- aminoetil) - 1H-
benzamidazol- 5- carboxilico (0.25 g, 0.706 mmol) ca THF seco (3 mL) se agregd DIPEA (0.3
ml., 1.91 mmol) a (°C. A esta mezcla de reaccion se agregd lentamente el compuesto A y se
agilo durante 2 horas a temperatura ambiente. Los solventes se cvaporaron y el residuo se
purificd mediante HPLC preparativa proporcionando isdmeros cis y trans de (5- hidroxi-
adammantan- 2- il) - amida del dcido 1- {2- [(1,1- dioxo- tiomorfolina- 4- carbonil) - amino]- etil }-

| H- benzoimidazol- 5- carboxilico

Isémero 1 (15 mg) : MS- ESTmfz 516 (M+1) ; 'H - NNR (300 MHz, CD30D) 6 1.5 (d, 2H),
1.8 (d, 4k, 1.9 (d, 211), 2.1 (m, 3H), 2.3 (s, 21, 2.7 (L, 4H) , 3.6 (1, 2H) , 4.1 (s, 1H) , 4.5 (1
2H),7.6(d, 1H),7.8(d, 1H), 8.2 (s,1H), 8.35 (s, IH) . [IPLC (VERYPOL.M) : tr = .54 min
(98%) .

Isomero 11 (1S mg) : MS- ESTm/z 516 (M+1) ; TH - NNR (300 MHz, CD30D) § 1.5 (d, zH),
1.8(d, 4H), 1.9 (d, 2FD), 2.1 (m, 3I1), 2.3 (5, 2H) , 2.7 (t, 4H) , 3.6 (t, 2H) . 4.1 (s, 1H) , 1.5 (4,
2H)Y . 7.6 (d, 1H), 7.8 (d, 1H) , 8.2 (5. 1H) . 8.35 (s, I1H) . HPLC (VERYPOL.M) : tr = 6.84 min
(94%) .

17
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Ejemplo 17
12- {5- (3- hidroxi- 8- aza- biciclo[3.2.1]octano- 8- carbonil) - benzoimidazol- |- il]etil’} - amida

del dcido 1,1- dioxo- tiomorfolina- 4- carboxilico

Los pasos A- T son similares a aquellos utilizados en ¢l cjemplo 16 anterior,

Paso I:

A una solucién de [1- (2- aminoetil) - |H- benzimidazol- 5- il]- (3- hidroxi- 8-
azabiciclo{3.2.1]oct- 8- il) - metanona (0.2 g, 0.636 mmol) en THI seco (5 mL.) .se ugrepd
DIPEA (0.3 mL, 1.91 mmol) a 0°C. A esta mezcla de reaccion se agrego lenlamente cloruro de
1.1- dioxe- tiomorifolina- 4- carbonilo y se agitd durante 2 horas a temperatura ambiente. 1.os
solventes se evaporaron y el residuo sc purificd mediante HPLC preparativa para proporcianar
{2- [5- (3- hidroxi- 8- aza- biciclof3.2.1]octano- 8- carbonil) - benzoimidazol- 1- ilJetil}- amida
del acido 1,1- dioxo- tiomorfolina- 4- carboxilico (0.007 g.2.3%) MS- ESI m/z476 (M+1; 'H
- NNR (300 MHz, CD30D) § 1.5 (t, 1I1), 1.8 (d, 4H), 2.1 (brs, 35), 2.8 (5,4H) , 3.6 (1, 2H) ,
3.8 (s, 4H), 4.2 (m, 2H) , 4.5 (1,2H) . 4.7 (s, 1H), 7.5 (d, 1), 7.7 (d, IH), 7.85(s.1H), &.3 (s,
1) . HPLC (VERYPOL.M) : tr = 6.24 min (97%) .

Los siguientes compuestos se sintetizaron utilizando un método similar a aquellos descritos en los

ejemplos 13 v 17 anteriores:

Ejemplo | Estructura PM Nombre [IUPAC MS-
ESI

ni'z
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17- 1

467.57

(5- hidroxi- adamantan-
2-1l) - amida del acido
cis- 1- | 2- (morfolina- 4-
carbonil) - amino]- etil}-
1H- benzo- imidazol- 5-

carboxilico

458

17-2

yiJ

467.57

(5- hidroxi- adamantan-
2-il) - amida del acido
trans- |- |2- (morfolina-
4- carbonil) - amino}-
etil}- 1H- benzo-

imidazol- 5- carboxilico

458

17-3

439.56

{2- [5- (octahidro-
quinolina- - carbonil) -
benzoimidazol- |-
il)etil}- amida del acido
¢is- morfolina- 4-

carboxilico.

440

17-4

439.56

{2- [5- (octahidro-
quinolina- 1- carbonil) -
benzoimidazol- 1-
iljetil} - amida del acido
trans- morfolina- 4-

carboxilico

440

427.51

12- [5- (3- hidroxi- 8-
aza- biciclo-
[3.2.1)octano- §-
carbonil) -
bf.:nzuimidazul- 1-

ilJetil}- amida del acido
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morfolina- 4-

carboxilico

17-6

487.63

{2- [5- (octahidro-
quinolina- |- carbonil) -
benzoimidazol- 1-
il]ctil}- amida del acido
1,1- dioxo- tiomorlolina-

4- carboxilico

17-7

439.56

{2- [5- (octahidro-
quinolina- 1- carbonil) -
benzoimidazol- -
ilJetil}- amida del acido
3- hidroxi- pirrolidina-

|- carboxilico

17- 8

481.60

Acido 1- {2- [5-
(octahidro- quinolina- 1-
carbonil) -
benzoimidazol- 1- il]-
ctilcarbamoil } -
piperidina- 4-

carboxilico

17-9

427.51

{2- [5- (3- hidroxi- 8-
aza-
biciclo[3.2.1]octano- §-
carbonil) -
benzoimidazol- |- il}-
etil}- amida del acido 3-
hidroxi- pirrolidina- 1-

carboxilico




17-10

453.59

{2- [5- (octahidro-
quinolina- |- carbonil) -
benzoimidazol- 1- il]-
etil}- amida del acido
cis- 4- hidroxi-
pipendina- |-

carboxilico

17- 11

453.59

{2- |5- (octahidro-
quinolina- 1- carbonil) -
benzoumidazol- 1- il]-
etil}- amida del acido
trans- 4- hidroxi-
piperidina- 1-

carboxilico

454

17- 12

441.53

{2- [5- (3- hidroxi- 8-
aza-
biciclo[3.2.1]octano- 8-
carbonil) -
benzoimidazol- 1- il]-
etil}- amida del 4cido
endo- 4- hidroxi-
piperidina- 1-

carboxilico

442

17- 13

441.5

(% 4

{2- [5- (3- hidroxi- 8-
aza-
biciclo[3.2.1]octano- 8-
carbonil) -
benzoimidazol- 1- i1]-
etil}- amida del 4cido
exo- 4- hidroxi-

piperidina- 1-

121




carboxilico

17- 14

315.04

(5- hidroxi- adamantan-
2-1l) - amida del 4cido!-
12- [81,]- dioxo-
tiomorfolina- 4-
carbonil) - amino]- eal}-
1H- benzoimidazol- 5-

carboxilico

17- 15

{2- [5- (3- hidroxi- §-
aza- biciclo[3.2.1]-
octano- 8- carbonil-
benzo- imidazol- il}-
elil}- amida del 4cido
1,12- dioxo-
tiomorfolina- 4-

carboxilico

476

17- 16

481.60

(5- hidroxi- adamantan-
2-il) - amida del dcidol -
{2- [(4- hidroxi-
piperidina- 1- carbonil) -
aminoj- etil}- 1FI-
benzoimidazol- 5-

carboxilico

432

17-17

467.57

(3- hidroxi- adamantan-
2-il) - amida del 4cidol -
{2- |(3- hidroxi-
pirrolidina- 1- carbonil)
- amino]- etil}- 1H-
benzoimidazol- 3-

carhoxilico

468
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17- 18

427351

{2- [5- (3- hidroxi- 8-
aza- biciclo-
[3.2.1]octane- 8-
carbonil) -
benzoimidazol- 1- il]-
etil}- amida del 4cido
morfolino- 4-

carboxilico

428

17-19

509.61

acido cis- 1- {2- [5-(5-
hidroxi- adamantan- 2-
ilcarbamoil) -
benzoimidazol- 1- il|-
etilcarbamoil } -
piperidina- 4-

carboxilico

510

17-20

509.61

acido trans- 1- {2-|5-
(5- hidroxi- adamantan-
2- ilcarbamoil) -
benzoimidazol- 1- il]-
ctilcarbamoil } -
piperidina- 4-

carboxilico

510

469.55

acido 1- {2- [5- (3-
hidroxi- 8- aza-
biciclo[3.2.1]octano- 8-
carbonil) -
benzoimidazol- 1- il)-
etil- carbamoil }-
piperidina- 4-

carboxilico

470
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METODOS FARMACOLOGICOS

Ensayo dc enzimas 11HSD1

Se compraron perlas de ensayo de proximidad de centellco (SPA) recubiertas con "H-
cortisona e g anti- congjo en Amersham Pharmacia Biotech, p- NADPH de Sigma y anticuepos

anti- cortisol de conejo de Fitzgerald. Un extracto de levadura transformada con LIBHSDI (Hule

)

FEBS Let, 441,25 (1998) ) se utilizdé como la fuente de enzima. Los compuestos de prucha sc
disolvicron cn DMSO (10 mM) . Todas las diluciones se realizaron en un amorliguador
conteniendo 50 mM de TRIS- HCI (Sigma Chemical Co) , 4mM EDTA (Sigma Chemical Co)
BSA al 0.1%, Tween- 20 al 0.01% (Sigma Chemical Co) y bacitracin al 0.005% (Nuvo Nordisk
A/S) . pH=7.4. Placas optiplate de 96 pozos fueron suministradas por Packard. La cantidad de

*H- cortisol ligado a las perlas SPA se midi6 sobre TopCount NXT, Packard.

Mctodos

Se agregd a los pozos h- TIBHSD1, 120 nM 31- coitisona, 4 mM B- NADPH, anticuerpo
(1:200) , diluciones seriales de compucsto de prucba y particulas SPA (2 mg/pozo) . La reaccion
se inicio mezclando los diferentes componentes y se dejo avanzar bajo agitacién durantc 60
minutos a 30°C. La reaccion se detuvo mediante la adicion de exceso de 10 veces de un buffer de
detencion que contiene carbenoxolona 500 uM y 1 cortisona 1 uM. Los datos se analizaron

utilizando software GraphPad Prism,
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REIVINDICACIONES

. Un compuesto de la [ormula [

9
N

/
R1

en donde:

X es seleccionada de CRS y nitrogeno;

R1 es seleccionado de H y Cl- CGalquil- R6, en donde el grupo alquilo es sustituido con

alternativamente, R1 y R2 son, independientemente,

Elanillo A es un anillo biciclico o triciclico saturado o parcialmente saturado que
del nitrogeno mostrado, 4- 10 dtomos de carbono, y 0- 2 heterodtomos adicionales scleecion

de nitrégeno, oxigeno v azufre:
- - 2

125
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+

El Anillo A es sustituido con 0- 3 grupos seleccionados de Cl- C8alquilo, halo, hidrizil/o,
- COOH, - CONRI8R1Y, - S(=0) nR13, - §(=0) nNR18R 19 oxo, clano, Cl- Céalquiloxilo, C1-
CéalquiloxiC1- Céalquileno, y C1- Céalquilcarbonilo, cn donde cada grupo alquilofalquileno es

sustituido con 0- 3 R14;

~
N A ~N ~y

|
Rx Rx
alternativamente es 0

en donde Rx es scleccionado de hidrogeno y Cl- Céalquilo;

es sustituido con 0- 3 grupos seleccionados de C1 - C8alquilo, halo, hidroxilo, -
COOH, - CONRIBR1Y, - S(=0)nR13, - S(=0) nNR18R19 oxo, ciano, Cl- Coalquiloxilo, C1-
CéalquiloxiCl- Céalquilcno, y C1- Co6alquilcarbonilo, en donde cada grupo alquilo/alquileno es
sustituido con 0- 3 R14;

R5 es scleccionado de hidrogeno, Cl- Cé6alquilo, - C(=0) R13, y ciano;

RO es seleccionado de ciano, arilo, hetarilo, - 0xoC1- Coalquil- S(=0) R13, - C(=0) R13,
- 8(=0) nR13, - $(=0) nNR18R19, - N(R18) S(=0) nR13, - N(R23) C(=Y) NR18R19, -
CENRIS)NRIS, - N(R18) C(=0) R13, - N(R18) C(=0) - C3- Cl0cicloalquilo, - N(RI8) C(=0)
- heteicloalquilo de 3- 10 miembros, en donde los grupos cicloalquilo, hetcicloalquilo, ariln, y
hetarilo son sustituidos con 0- 3 R16;

R7 es seleccionado de C1- Coalquilo, halo, hidroxilo, oxo y clano;

RE, R9, R10y R11 son cada uno independientemente seleccionados de hidrogeno, C1-
Coalquilo, F, trihalometilo, trihalometoxilo, hidroxilo, y Cl- Céalquiloxilo, en donde el C1-
Céalquilo y C1- Céalquiloxilo son sustituidos con 0- 3R17;

Alternativamente, R8 y RY junto con ¢l tomo de carbono al cual cstan fijados forman un
anillo saturado o parcialinente saturado que consta del dtomo de carbono mostrado, 2- 5 atomos

de carbono adicionales, y 0- 2 heterodtomos seleccionados de nitrdgeno, oxi geno, y azufre, cn
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donde este anillo es sustituido con 0- 3 grupos seleccionados del halo, trihalometilo, Ci- (\
Coalquilo, arilo, betarilo, arilC1- Céalquileno, hetarilC1- Coalquileno, hidroxilo, oxo, C1-
Coalguilexilo, ariloxilo, arilC1- Céalquiloxilo o hetarilC1- Coalquiloxilo;

Alternativamente, R10 y R11 junto con ¢l dlomo de carbono al cual estan fijados forman
un anillo saturado o parcialmente saturado que consta del atomo de carbono mostrado, 2- :
atomos de carbono adicionales, ¥ 0- 2 heteroatomos seleccionados de nitrogeno, oxigeno, y
azufre, en donde este anillo ¢s sustituido con 0- 3 grupos seleccionados de halo, trihalometilo,
C1i- Cealquilo, arilo, hetarilo, arilC1- C6alquileno, hetariloC1 - Céalquileno, hidroxilo, oxo. Cl-
Coalquiloxilo, ariloxilo, arilC1- Céalquiloxilo o heturilC1 - Coalquiloxilo;

Alternativamente, RS y R1( junto con los dos 4tomos de carbono a los cuales estan
fijados forman un anillo saturado o parcialmente saturado que consta de los dos atomos de
carbono y 1- 4 dtomos de carbono adicionales, y 0- 2 heterodtomos seleccionados de nitrogena,
oXigeno, y azufre, en donde este anillo es sustituido con 0- 3 grupos seleccionados de halo,
trihulometilo, C1- Céalquilo, arilo, hetarilo, arilC1- Céalquileno, hetarilCi- Céalquileno.
droxilo, oxo, C1- C6alguiloxilo, ariloxilo, arilC1- CGalquiloxilo, y hetarilC1- Coalquiloxilo;

R12 es scleceionado de H, OH, NR18R19, C3. Cl0cicloalquilo, heteicloalquilo de 3- 10
miembros, - C(=0) R13, - $(=0) nR13, $(=0) nNRI8R19, - N(R18) S(=0) nR13, y ~C(=NR135)
NR16; en donde los grupos cicloatquilo v hetcicloalquilo son sustituidos con 0- 3 R17;

R13 es seleccionado de OH, C1- Balquilo, C1- CGalquiloxilo, C1- C8alquiloxiC1-
Cdalquileno, arilo, hetarilo, ariloxilo, hetariloxilo, y NR18R19;

R14 es seleccionado de halo, hidroxilo, 0X0, ¥ cianu;

R15 y R16 son independientemente seleccionados de H, CI- Cealquilo, cicloalquila de 3-
10 miembros, halo, OH, ciano, - C(=0) R13, - 3(=0) nR13, $(=0) nNRISR19, - N(R18) 8(=0)
nR13. arilo, y hetarilo, en donde los grupos alquilo y cicloalguilo son sustituidos con 0- 3 R20;

R17 es seleccionado de halo, OH, oxo, nitro, ciano, - C(=Q) R13, - S(=0) nR13, S(=0)
nRI8RIYG, - N(R18) $(=0) nR13, NRISRI19. Ci- C&alquilo, C1- C8alquiloxilo, y ariloxilo:

R18 y R19 son independicntemente scleccionados de H, C1- C8alquilo, C1-
C8alquiloxilo, arilo, hetarilo, arilC1- C8alquileno, y hetarilC1- C8alquileno, en donde los grupos
dlqmin,alqmlum arilo, y hetarilo son independientemente sustituidos por 0- 3 R20;

Alternativamente, R18 y R19, junto con el tomo de nitrdgeno al cual estan fijados

forman un anilto monocicliclo, biciclico, o triciclico saturado o parcialmente saturado que consta
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del nitrogeno mostrado, 4- 10 dtomos de carbono, y 0- 2 heteroatomos adicionales seleccionados

de nitrogeno, oxigeno, y azulre, en donde este anillo es sustituido con 0- 3 C1- C8 alquilo, artlo,

hetarilo, arilC1- Céalquileno, hetarilCi- Coalquileno, hidroxilo, oxo, Cl- Céalquiloxilo, arilC1-
Céalquiloxilo, hetarilC1- Coalquiloxilo, CI- CéalquiloxiCl- Céalquilo, C1- C6alquilcarbenilo,
arilcarbonilo, hetarilcarbonilo, arilCl1- Cécarbonilo, hetarilC1- Céalquilcarbonilo, C1-
Coalquilcarboxilo, arilcarboxilo, hetarilcarboxilo, arilC1- Coalquil- carboxilo, y hetarilC1-
Coalquilcarboxilo;

R20 es seleccionado de H, OH, oxo, halo, ciano, nitro, C1- Céalquilo, C1- Coalquiloxilo,
NR21R22, metilendioxo, dihalometilendioxo, trihalometilo, y trihalometiloxilo;

R21 y R22 son independientemente seleccionados de H, C1- C8alquilo, y arilCl1-
Cé6alquilo: 4

R23 es seleccionado de H y C1- Céalquilo:

n es seleccionado de 0, 1, y 2;

Y cs seleccionado dc O y S;

0 una sal del mismo con un dacido o base farmacéuticamente aceptable o cualquier isémero
optico o mezcla de isdmeros pticos, incluyendo una mezcla racémica, o cualquicr forma

taultomérica,

2. Un compuesto segin la reivindicacion 1 en donde:
X s sclecciona de CRS y nitrogeno;
R1 se selecciona de C1- C6alquil- R6, en donde el grupo alquilo cs sustituido con 0- 3 R7;

R2 se selecciona de hidrogeno, halo, C1- Céalquilo, y -C(=0) R13;

RS R10

' ' th
9 11

R" R

Alternativamente, R1 y R2 son, independientemente,

El Anillo A es un anillo biciclico o triciclico saturado. o parcialmente saturado que consta
del nitrégeno mostrado, 4- 10 dtomos de carbono, ¥y 0- 2 heterodtomos adicionales seleccionados

de nitrégeno, oxigeno y azufre;

128



)

¥

El Anillo A es sustituido con 0- 3 grupos seleccionados de Cl- C8alquilo, halo, hidroxilo,
- COOH, - CONRI8R19, - $(=0) nR13, - §(=0) nNR18R 19 oxo, ciano, Cl- Céalquiloxilo, C1-
CéalquiloxiCl - Céalquileno, y C1- Coalquilcarbonilo, en donde cada grupo alquilofalquileno cs

sustituido con 0- 3 R14;

~n -

A N ~n

RX '
alternativamente es o

c¢n donde Rx es seleccionado de hidrégeno y Cl- Céalquilo;

es sustituido con 0- 3 grupos seleccionados de C1- C8alquilo, halo, hidroxilo, -
COOH, - CONRIBRI1Y, - $(=0) nR13, - S(=0) nNR18R19 oxo, ciano, Cl- Céalquiloxilo, C1-
CéalquiloxiCl- C6alquileno, y C1- Céalquilcarbonilo, en donde cada grupo alquilo/alquileno es
sustitutdo con 0- 3 R14;

RS es seleccionado de hidrégeno, C1- Céalquilo, - C(=0) R13, v ciano;

R6 cs scleccionado de ciano, arilo, hetarilo, - oxoC1- C6alquil- S(=O) RIS, - C(=Q) R13,
- 85(=0) nR13, - $(=0) nNR18R19, - N(R8) S(=0) nR13, - N(R23) C(=Y) NR 18R 9, -
C(=NRI5) NRIS, - N(R18) C(=0) Ri3, - N(R18) C(=0) - C3- Clocicloalquilo. - N(R18) C(=0)
- hetcicloalquilo de 3- 10 miembros, en donde los grupos cicloalquilo, hetcicloalquilo, arilo, y
hetarilo son sustituidos con 0- 3 R16;

R7 es seleccionado de C1- Coalquilo, halo, hidroxilo, oxo y ciano;

R8,R9. R10 v R11 son cada uno independicntemente scleccionados de hidrogeno, C1-
Coalquilo, I, trihalometilo, trikalometoxilo, hidroxilo, y Ct- Céalguiloxilo, en donde el CJ-
Céalquilo y C1- Céalquilexilo son sustituidos con 0- 3 R17,

Alternativamente, R8 y R9 junto con el dtomo de carbono al cual estan fijados forman un

anillo saturado o parcialmente saturado que consta del atomo de carbono mostrado, 2- 5 atomos
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de carbono adicionales, y 0- 2 heterodtomos seleccionados de nitedgeno, oxigeno, v azufre, en [/
donde este anillo es sustituido con 0- 3 grupos seleccionados del halo, trihalometilo. C1-
Coalquilo, arilo, hetarilo, arilC1- Céalquileno, hetarilCl- Chalquileno, hidroxilo, oxo, C1-
Céalquiloxilo, ariloxilo, arilC1- Céalquiloxilo o hetarilC1- Coéalquiloxilo;

Alternativamente, R10 y R11 junto con el atomo de carbono al cual cstan fijados forman
un anillo saturado o parcialmente saturado que consta del atomo de carbono mostrado, 2- 3
atomos de carbono adicionales, y 0- 2 heteroatomos seleccionados de nitrégeno, oxigeno, y
azufre, en dondc cste anillo es sustituido con 0- 3 grt'lpos seleccionados de halo, trihulomeitilo,
C1- Céalquile, arilo, hetarilo, arilC1- Coalquiteno, hetariloC1- Céalquileno, hidroxito, oxa., Cl1-
Coalquiloxilo, ariloxilo, arilC1- CGalquiloxilo o hetarilC1 - Céalquiloxilo;

Alternativamente, R8 y R10 junto con los dos atomos de carbono a los cuales cstan
fijacdos forman un anillo saturado o parcialmente saturado que consta de los dos atomos de:
carbono y 1- 4 dtomos de carbono adicionales, y 0- 2 heteroatomos seleccionados de nitrdgeno,
oxigeno, ¥y azufre, en donde este anillo es sustituido con 0- 3 grupos seleccionados de hale,
trihalometilo, C1- Céalquilo, arilo, hetarilo, arilCl- Céalquileno, hetarilCi- Céalquileno,
hidroxilo, oxo, C1- Céalquiloxilo, ariloxilo, arilC] - Céalquiloxilo, y hetarilC1- Céalquiloxile;

R12 es seleccionado de M, OH, NR18R19, C3- ClOcicloalquilo, hetcicloalquilo de 3- 10
miembros, - C(=0) R13, - S(=0) nR 13, S(=0) nNRI8R19, - N(R18) S(=0) nR13, ¥y =C(=NR135)
NR16; en donde los grupos cicloalquilo y heteicloalquilo son sustituidos con 0- 3 R17;

R13 es seleccionado de OFL, C1- 6alquilo, CI- Céalquiloxilo, Cl- C8alquiloxiCi-
Cdalquileno, arilo, hetarilo, ariloxilo, hetariloxilo, y NR18R 1 9;

R14 es seleccionado de halo, hidroxilo, oxo, y ciano;

R15 y R16 son independientemente seleccionados de H, CI- Céalquilo, cicloalquilo de 3-
10 miembros, halo, OH, ciano, - C(=0) R13, - S(=0) nR13, S(=0) nNR18R19, - N(R18) 5{=0)
nR13, arilo, y hetarilo, en donde los grupos alquilo y cicloalquilo son sustituidos con ©- 3 R20;

R17 cs scleccionado de halo, OH, oxo, nitro, ciano, - C(=0) R13, - S(=0) nR1 3, S(=0)
NRISRIY, - N(R18) S(=0) nR13, NR| 8R1Y, Cl1- C8alquilo, C1- CBalquiloxilo, y ariloxilo;

R18 y R19 son independientemente seleecionados de H, CI- C8alquilo, Cl-
C8alquiloxilo, arilo, hetarilo, arilC]- C8alquileno, y hetarilC1- C8alquileno, en donde los 1rupos

alquilofalquileno, arilo, y hetarilo son independientemente sustituidos por 0- 3 R20:
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Alternativamente, R18 y R19, junto con el dlomo de nitrégeno al cual estan fijados
forman un anillo monocicliclo, biciclico, o triciclico saturado o parcialmente saturado que consta
del nitrdgeno mostrado, 4- 10 dtomos de carbono, y 0- 2 heterodtomos adicionales seleccionados
de nitrégeno, oxigeno, y azulve, en donde este anillo es sustituido con 0- 3 Cl- C8 alquile, arilo,
hetarilo, arilC1- Céalquileno, hetarilC1- Céalquileno, hidroxilo, oxo, ClI- Coalquiloxilo, urilC1-
Céalquiloxilo, hetarilC1- Céalquiloxilo, C1- CoalquiloxiCl- Céalguilo, C1- Céalquilcarbonilo,
arilcarbonilo, hetarilcarbonilo, arilC1- Co6carbonilo, hetarilC1- C6alquilcarbonilo, C1-
Coalquilcarboxilo, arilcarboxilo, hetarilcarboxilo, arilC1- Coalquil- carboxilo, y hetarilCJ -
Coalquilcarboxilo;

R20 es sceleccionado de M, OH, oxo, halo, ciano, nitro, Cl1- Céalquilo, Cl- Céalyuiloxilo,
NR21R22, metilendioxo, dihalometilendioxo, trihalometilo, y trihalometiloxilo;

R21'y R22 son independientemente scleccionados de H, C1- C8alquilo, y arilC1-
Céalquilo;

R23 ¢s scleccionado de H y Ci- C6alquilo;

ncs seleccionado de 0, 1, y 2;
Y es seleccionado de O y 8

stempre que cuando X ¢s CRS, entonces R6 es —-C(=0) R13 en donde R13 ¢s OH;

o una sal del mismo con un 4cido o base farmacéuticamente aceptable o cuaiquier isomero éplico

o mezcla de isomeros Oplicos, incluyendo una mezcla racémica, ¢ cualquier forma tautomeérica.

3. Un compuesto segan la Reivindicacion I, en dondc el compuesto es de la formula [A:

" 0
/ND)\'\O
R2 A
‘_<N
/
R'l

1A,

4. El compucsto de la Reivindicacion 1, en donde cl compucsto cs de la formula 18:
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5. El compuesto segun la Reivindicacion 1, en donde ¢l compuesto es de la formula IC:
O
/
N
4 K_‘D
N
/
RI
IC.
6. El compuesto segin la Reivindicacion 1, en donde ¢l compuesto es de la formula 1D
O
—~
N
—( \f‘)
N
H
ID.
5

7. El compuesto scgin fa Reivindicacion 1, en donde R6 se selecciona de -C{=0) 113, -

5(=0) nR13, - S(=0) nR18R19, - N(RI 8) S(=0) nR13, - N(R23) C(=Y) NRI8R19 o ~C(=NR15)
NRIS.

8. El compuesto segtin la reivindicacion 1, en donde R6 es seleccionado de —C(=Q) R 13, -

$(=0) nR13, - $(=0) nNR18R19, 0 -N(R23) C(=Y) NRI8RI19.
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9. El compuesto segiin la Reivindicacion 1, cn donde R sc selecciona de — N(R23)
C(=Y) NRI18RI1Y.

10. El compucsto segin la Reivindicacion 1, en donde Y es oxigeno (Q) .

I'1. EI compuesto scgin la reivindicacion 1, en donde el Anillo A se selecciona de:
H H H H
H
N
HIN Hf\@ HN; ?j ?7 |
N
H

El Anillo A se sustituye con 0- 2 grupos seleccionados de C1- CBalquilo. halo. hidroxilo,
oxo, ciano, COOH, - CONRI8R19, - S(=0) nR13, - S(=0) nNR 18R 19 y C1- Céalquiloxilo.

12. El compuesto segin la reivindicacién 1 1, en donde ¢l Anillo A es

N

[3. El compucsto segin la reivindicacion 11, en dondc ¢l Anillo A e

14. E1 compuesto segun la reivindicacion 11, en donde el Anillo A es
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15. El compuesto segun la reivindicacion 11, en donde ¢l Anillo A cs

(G

16. il compuesto segun la reivindicacion 11, en donde ¢l Anillo A es

19

17. El compuesto segin la reivindicacion 11, en donde ¢l Anillo A es

o

18. El compuesto segin la reivindicacién 1, en donde

N
N ~ -
A N N
Rx Rx
s 0

10 en donde Rx es seleccionado de hidrégeno y C1- Céalquilo;
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es sustituido con 0- 3 grupos seleccionados de CJ - C8alquilo, halo, hidroxiln, -
COOH, - CONRI18R19, - $(=0) nR13, - S(=0) nNRI8R19 oxo, ciano, C1- Céalquiloxilo, C1-
CéalquiloxiCl- Céalquileno, y C1- Coalguilcarbonilo, cn donde cada grupo alquilo/alquiteno es

sustituido con 0- 3 R14;

19. Un compuesto seleccionado del grupo:
{2- [5- (1,3.3- rimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - benzoimidazol- 1-il}-
ciil jamida del 4cido furan- 2- carboxilico
{2- [5- (1,3,3- trimetil- 6- aza- biciclo|3.2.1'loctano- 6- carbonil) - benzoimidazol- |- il]-
etil jamida del acido 1- acetil- piperidina- 4- carboxilico
2- metoxi- N- {2- [3-(1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - benzoimidazol-
1-il}- ¢til- acctamida .
N-42- [5- (1,3,3- tnmedil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - benzoimidazol- 1- i1]- etil}-
isonicotinamida
N-{2-[8- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - benzoimidazol- 1- il]- elil}-
acctamida
Ester tert- butilico del dcido {2-|5- (1,3,3- rimetil- 6- aza- biciclo[3.2.1]octana- 6- carbonil) -
benzoimidazol- 1- il}- etil}carbamico
12-15- (1,3,3- trimelil- 6- aza- biciclo[3.2.1Joctano- 6- carbonil) - benzoimidazol- 1- il]- ctil}~
amida del 4cido isoxazole- 5- carboxilico
N- {2-[5- (1,3.3- trimetil- G- aza- biciclo[3.2.1)octana- 6- carbonil) - benzoimidazol- 1- il]- etil}-
benzamida
Ester ctilico del acido 3- [2- etil- 5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) -
benzimidazol- |- il]- propidnico
Acido 3- [2- etil- 5- (1,3,3- trimetil- 6- aza- biciclo|3.2.Ijoctano- 6- carbonil) - benzimidazol- 1-
il]- propidnico
Ester etilico del 4cido 2- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1octano- 6- curbonil) - 1 H.

benzimidazol- 2- il}- ciclopropanocarboxilico
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Acido 2- [3- (1,3,3- trimetil- 6- aza- biciclo[3.2.1 |octano- 6- carbonil) - 1H- benzimidazol- 2-(il]\-'/
ciclopropanecarboxilico

Ester etilico del 4cido 3- [2- metil- 5- (1,3,3- trimetil- 6- aza- hiciclo[3.2.1 |octano- 6- carbonil) -
benzimidazol- - il]- propidnico

Ester ctilico del dcido 2- [1- etil- 5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) -
1H- benzimidazol- 2- i1]- ciclopropanocarboxilico

Acido de 3- |2- metil- 5- (1.3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) -
benzimidazol- 1- il]- propidnico

Acido 2- [1- etil- 5- (1,3,3- trimelil- 6- aza- biciclo|3.2.1]octano- 6- carbonil) - 11{-
benzimidazol- 2- il)- ciclopropanocarboxilico ‘

Ester etilico del 4cido 3- [5- (1,3.3- trimetil- 6- aza- biciclo{3.2.1]octano- 6- carbonil) - indol- 1-
il}- propidnico

Acido 3- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indol- t- il]- propidnico
Lster tert- butilico del dcido [5- (1,3.3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indol-
I- il]- acético

Acido {5- (1.3,3- trimetil- 6- aza- biciclo[3.2.1joctano- 6- carbonil) - indol- 1- i1]- acético

I- morfolin- 4- il- 3- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indol- 1- il]-
propan- 1- ona

- morfolin- 4- il- 2- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indol- 1- il]-
ctanona

Ester etilico del dcido 2,2- dimetil- 3- [5- (1,3,3- trimetil- - aza- biciclo[3.2.1]octano- 6-
carbonil) - indol- 1- il]- propiénico

Acido 2,2- dimetil- 3- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octanc- 6- carbonil) - indol- |- i}
propiénico

Ester metilico del 4cido 2- metil- 3- [5- (1.3,3- trimetil- 6- aza- biciclo[3.2.1Joctano- 6- carbonil)
- indol- 1-il]- propiénico

Ester metilico del acido 3- [5- (1,3,3- trimetil- 6- aza- biciclof3.2.1]octano- 6- curbonil) - indol-
1-il]- butirico

Acido 3- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1 Joctano- 6- carbonil) - indol- 1- il}- butirico
Acido 2- metil- 3- {5- (1,3,3- trimctil- 6- aza- biciclo|3.2.1 Joctano- 6- carbonil) - indol- - it}

propionico
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Acido 3- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.Hoctano- 6- carbonil) - indol- 1- ilmetil]- [\/
benzoico

Ester metilico del dcido 4- [5- (1,3,3- trimetil- 6- aza- biciclo|3.2. I'loctano- 6- carbonil) - indol-
I-ilmetil]- benzoico

Acido 4- [5- (1,3,3- trimetil- 6- aza- biciclo]3.2.1]octano- 6- carbonil) - indol- 1- ilmeiil |-
benzoico

Ester etilico del cido 3- |5- (4- aza- triciclo[4.3.1.1'3,8']undecuno- 4- carbonil) - indol- 1- |-
propionico

Acido 3-15- (4- aza- Lriciclu[4.3.1.1*3,8']undecano- 4- carbonil) - indol- 1- iI]- propiénico
Ester etilico de acido 5- (1.3,3- rimetil- 6- aza- biciclo[3.2.1|octano- 6- carbonil) - 1H- indol- 2-
carboxilico

Acido 5- (1,3.3« trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - 1H- indol- 2- carboxilico
N- metoxi- N- metil- 3- [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indol- 1-
il]- propionamida

N- etoxi- 3- [3- (1,3,3- trimelil- 6- aza- biciclo[3.2.1Joctano- 6- carbonil) - indol- 1- il]-
propionamida

N- hidroxi- 3- [5- (1,3,3- trimelil- 6- aza- biciclo[3.2.1Joctano- 6- carbonil) - indol- |- it]-
propionamida

{1- [2- (2H- tetrazol- 5- il) - etil]- 1H- indol- 5- il}- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]uct- 6-
il) metanona

L1- [2- (3- ciclopropil- [1,2,4]oxadiazol- 5- il) - ctil]- IH- indol- 5- il}- (1,3,3- trimetil- 6- aza-
biciclo[3.2.1]oct- 6- il) metanona

{1- [2- (3- metil- 1,2 4]oxadiazol- 5- il) - etil]- LH- indol- 5- il}- (1,3,3- trimetil- 6- aza-
biciclo[3.2.1]ocl- 6- il) metanona

N- (1H- tetrazol- 5- il) - 3 [5- (1,3,3- trimetil- 6- aza- biciclo[3.2.1]octano- 6- carbonil) - indol-
1- 1l]- propionamida

{1- [2- (2- metil- 2H- tetrazol- 5- il) - ctil}- 1H- indol- 5- il}- (1,3,3- trimelil- 6- aza-
biciclo[3.2.1]oct- 6- il) metanona

- [2- (1- metil- 2H- tetrazol- 5- il) - etil]- 1H- indol- 5- ih}-(1,3,3- trimetil- 6- aza-

bicictof3.2.1}oct- - il) metanona
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t1-[2- (5- metil- [1,2,4]oxadiazol- 3-il) - ctil]- 1 H- indol- 5- il}- (1,3,3- uimetil- 6- aza- : g
biciclo[3.2.1]oct- 6- il) metanona

o una sal del mismo con un 4cido o base farmacéuticamente aceptable,.o cualquicr
isémero optico o mezcla de isdmeros Opticos, incluyendo una mezcla racémica. o cualquier forma

taviomeérica.

20. Un compuesto seleccionado del grupo:
[1- (2- metanosulfonilmetoxi- etil) - 1H- benzoimidazol- 5- il]- (vctahidro- quinolin- 1- il -
melanona
(3- hidroxi- 8- aza- biciclo[3.2.1]oct- 8- il) - [1- (2- metanosulfonilmetoxi- etil) - 11-
benzoimidazol- 5- il]- metanona
(5- hidroxi- adamantan- 2- il) - amida del acido trans- 1- (2- metanosulfonil- metoxi- ctil) - 1H-
benzoimidazol- 5- carboxilico
(5- hidroxi- adamantan- 2- il) - amida del 4cido Cis- |- (2- metanosulfonil- metoxi- ctil) - 1 H-
benzoimidazol- 5- carboxilico
(3- hidroxi- 8- aza- biciclo[3.2.1]oct- 8- i) - [1- (2- metanosulfonilmetoxi- etil) - 1 H-
benzoimidazol- 5- il]- metanona
(5- hidroxi- adamantan- 2- il) - amida de! acido 1- (2- metanosulfonil- etil) - 1H- benzoimidazol-
5- carboxilico
(3- hidroxi- 8- aza- biciclo[3.2.1]oct- 8- il) - [1- (2- metanosulfonil- etil) - 1H- benzoimidazol- S-
il]- metanona
(3- hidroxi- 8- aza- biciclo[3.2.1]oct- 8- il) - [1- (2- mctanosulfonil- etil) - 1H- benzoimidazol- 5-
i1]- metanona
[1- (2- metanosulfonil- etil) - 1H- benzoimidazol- S- il)- (octahidro- quinolin- 1- il} - metanona
(5- hidroxi- adamantan- 2- il} - amida del acido 1- (2- metanosulfonil- etil) - 1H- benzoimidazol-
5- carboxilico
(3- hidroxi- 8- aza- biciclo[3.2.1]oct- 8- il) - {1- [2- (1H- tetrazol- 5- il) - ctil]- IH-
benzoimidazol- 5- il}- metanona
(octahidro- quinelin- 1-i]) - {1- [2- (1H- tetrazol- 5- i) - etil]- | H- benzoimidazol- 5- i}

mctanana
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(5- hidroxi- adamantan- 2- il) - amida del 4cido trans- |- [2- (1H- tctrazol- 5- il) - etil}- 1H-
benzoimidazol- 5- carboxilico

(5- hidroxi- adamantan- 2-il) - amida del dcido cis- |- |2- (1H- tctrazol- 5- il) - etil]- tH-
benzoimidazol- 3- carboxilico

{2- [5- (3~ hidroxi- 8- aza- biciclo[3.2.1]octano- 8- carbonil) - benzoimidazol- 1- ilj- etil}- amida
del dcido 3- hidroxi- pirrlidina- 1- carboxilico

{2- [3- (octahidro- quinolina- 1- carbonil) - benzoimidazol- 1- il]- ctil}- amida de!l acidy 4-
hidroxi- piperidina- 1- carboxilico

(5- hidroxi- adamatan- 2- il) - amida del 4cido1- {2- [(4- hidroxi- piperidina- 1- carbonil) -
amino|ctil}- LH- benzoinidazol- 5- carboxilico

(5- hidroxi- adamatan- 2- il) - amida del 4cidol- {2- [(1,1- dioxo- iomorfolina- 4- carbonil) -
amino]etil}- 1H- benzoimidazol- 5- carboxilico

12- [3- (3- hidroxi- 8- aza- biciclo[3.2.1]Joctano- §- carbonil) - benzoimidazol- 1- il]- etil}amida
del acido 1,1- dioxo- tiomorfolina- 4- carboxilico

(5- hidroxi- adamatan- 2- il) - amida del acido cis- |- {2- [(morfolina- 4- carbonil) - aminofetil} -
I H- benzo- imidazol- 5- carboxilico

(5- hidroxi- adamantan- 2- il) - amida del acido Trans- |- {2- [(morfolina- 4- carbonil) -
aminoletil}- 1H- benzo- imidazol- 5- carboxilico

{2-[5- (octahidro- quinolina- 1- carbonil) - benzoimidazol- - il]- etil}- amida del acido cis-
morlolina- 4- carboxilico

{2- [5- (octahidro- quinolina- 1- carbonil) - benzoimidazol- 1- il]- ctil} - amida del 4cido trans-
morfolina- 4- carboxilico

{2- [5- (3- hidroxi- 8- aza- biciclo- [3.2.1Joctano- 8- carbonil) - benzoimidazol- 1- 11]- etl}-
amida del acido morfolina- 4- carboxilico

{2- [5- (octahidro- quinolina- 1- carbonil) - benzoimidazol- 1- il]- etil}~ amida del acido 1,1-
dioxo- tiomorfolina- 4- carboxilico

t2- |3- (octahidro- quinolina- 1- carbonil) - benzo- imidazol- 1- il]- etil}- amida del acido 3-
hidroxi- pirrolidina- 1- carboxilico

Acido 1- {2- | 5- {octahidro- quinolina- 1- carbonil) - benzoimidazol- 1- il}- ctilcarbamoil }-

piperidina- 4- carboxilico
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t2- [5- (3- hidroxi- 8- aza- biciclo- [3.2.1]octano- 8- carbonil) - benzoimidazol- 1-il]- eti)}-
amida del acido 3- hidroxi- pirrolidina- 1- carboxilico

{2-5- (octahidro- quinolina- 1- carbonil) - benzo- imidazol- 1- il]- etil}- amida del dcidy cis- 4-
hidroxi- piperidina- 1- carboxilico

{2- {5~ (octahidro- quinolina- 1- carbonil) - benzoimidazol- 1- il]- etil}- amida del dcido trans- 4-
hidroxi- piperidina- 1- carboxilico

12- |5- (3- hidroxi- 8- aza- biciclo- |3.2.1Joctano- 8- carbonil) - benzoimidazol- |- il]- etil}-
amida del dcido endo- 4- hidroxi- piperidina- 1- carboxilico

+2- [5- (3- hidroxi- 8- aza- biciclo- [3.2.1]octano- 8- carbonil) - benzoimidazol- 1- it]- ctil}-
amida del dcido exo- 4- hidroxi- piperidina- 1- carboxilico

{5- hidroxi- adamatan- 2- i1) - amida del 4cidol - {2- [(1,1- dioxo- tiomorfolina- 4- carbonil) -
aminojetil}- 114- benzoimidazol- 5- carboxilico

12- [3- (3- hidroxi- 8- aza- biciclo- [3.2.1]octano- 8- carbonil) - benzo- imidazol- 1- i]- etit} -
amida del acido 1,1- dioxo- tiomorfolina- 4- carboxilico

(5- hidroxi- adamatan- 2- i) - amida del acidol - {2- [(4- hidroxi- piperidina- |- carbonil) -
aminojetil}- 1H- benzoimidazol- 5- carboxilico

(5- hidroxi- adamatan- 2- il) - amida del acido1- {2- [(3- hidroxi- pirrolidina- 1~ carbonil) -
amino]etil}- 1H- benzoimidazol- 5- carboxilico

12- [5- (3- hidroxi- 8- aza- biciclo- [3.2.1]octano- 8- carbonil) - benzoimidazol- |- ilj- eul}-
amida del acido morfolina- 4- carboxilico

Acido cis |- t2- [5- (5- hidroxi- adamantan- 2- ilcarbamoil) - benzoimidazol- 1- il]-
etilcarbamoil }- pipertdina- 4- carboxilico

Acido trans- |- {2- {5- (5- hidroxi- adamantan- 2- ilcarbamoil} - benzoimidazol- i- i]-
etilcarbamoil }- piperidina- 4- carboxilico

Acidol- {2- [5- (3- hidroxi- 8- aza- biciclo[3.2.1}octano- 8- carbonil) - benzoimidazol- 1- i3
etilcarbamoil - piperidina- 4- carboxilico

0 una sal del mismo con un 4cido o base farmacéuticamente aceptable, o cualquier isémero
optico 0 mezcela de isémeros opticos, incluyendo una mezcla racémica, o cualquicr forma

tautomérica.
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2. Un compuesto segin cualquicra de las reivindicaciones 1- 20, el cual es un agente il
para e] tratamicnto de condiciones, {rastornos o enfermedades en dende una maodulacidn o una

mhibicion de la actividad de 11REHSD | es benélica.

22. El compuesto segiin la reivindicacion 21, en donde las condiciones, waslornos, y

enfermaedades estdn influcnciadas por niveles glucocorticoides intracelulares.

23. El compucsto segin la reivindicacion 21, en donde las condiciones, frastornos, o
entecrmedades se seleccionan de sindronie metabélico, resistencia a insuling, dislipidemia,
hipertensidn, obesidad, diabetes tipo 2, intolerancia a ta glucosa (IGT) , alteracién de la glucosa
en ayunas (TIFG) | la progresion desde IGT a diabetes tipo 2, Ia progresion del sindrome
netabélico a diabetes tipo 2, complicaciones diabéticas tardius, trastomes neuradegeneralivas v
psiquiatricos, ¥ los efectos adversos de fratamiento o terapia con agonistas de receploles

glucocorticyides,

24. Una composicidn fanmacéutica que comprende, como nn mgrediente activo, al menos
un compuesto septn cualquicra de las reivindicaciones 1- 20 junto con uno o mids vehiculos o

exciprentes farmacéuticamente aceptables.

25, La composicion farmacéutica segin la reivindicactdn 24 1z cual es apropiads para

administraeion oral, nasal, bucal transdérimica, pulmenar, o parcntera,

9. El uso de un compuesto segin cralquicra de las retvindicaciones | - 20U para |33
preparacion de una composicion famacéutica para el tratamiento de condiciones, trastormos o
efurmedades en donde una modulacion o una inhibicidn de ia actividad de i L[BHSD] e

hendtica

27. Bl uso segin la reivindicacion 26, en donde las condiciunes, trastornos, y

enfermedades estan inluenciados por niveles glucocorlicoides intracelulares.
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WRITTEN OPINION OF THE : nternational anﬁik:a' Mo
INTERNATIONAL SEARCHING AUTHORITY FCTEP20060E8017

Box No.1 _Basis of the opinion

1. Wath regwrd o the language, this opinian has basn sstablisiwd on the basis af-

tha international applicatian In the tangy Bg® I wiich it was filed

O  atansiation of the inkarnational application into |, which s he lAanguage of a transiation furnished for e
Puipoess ol internalional search {Fulas 12.3(a) and 23,1 ().

2. With regart to any nuclectide andior amino acld sequence disclosed in the Interaational applicalion and
NeC2ssary [0 the ¢larned inventios, this opinion hag been sstablished an the basis of;

a. type of material,
L assquence listing
1 table(s) relatad to the sequance Nsting

B. farmiat of materlal-
U oa paper
Ll in slectionic form

c. time of filingfurnighing:
O contalned in the international application az filed.
£ fleg together with the Intermational application in electronic form,
r iur.iijsh-e-:l sLbsequently o thig Authonty for the PUREses of gsargh.

300 In acid.ilrlc;r; ,: In the case that ingre than NS VBIBION or copy of 4 S€guance listing andér table Fziziting therato
has been filed or futiizhisd, the racuirey statements that the mformation in the subsoquienl or addiional

copies is Identical to that i the application as filed or does ROL g0 beyond iha application -as filed, as
appropriate, werg furmished,

4. Additional comments -

Form POTASasz37 (ARl 2005)



WRITTEN OPINION OF THE International appicat

i No,
INTERNATIONAL SEARCHING AUTHORITY PCT/EP20061:68017
Box No. 1) Non-establishment of opinlon with regard to novelly, inventive step and industrial )

applicability

The questions whether the claimed invention appears lo be novel, to involva an inventive stap (to he non
obvious), or to be industrially applicable have not bgen examined in respact of

0 the entire international application

& claims Nos, 30-33 (with respect [o industrial applicability)

becausa:

does not require an international sgareh (specif__y):

3ee separate shee

O the description, claims or drawings (indicate particular efements below or said claims Nos.  are so unclear
that no meaningful opinion could be formed (specify):

&  the saig international application, or the saig claims Nops. ‘30-33 relate to the following subjecl matter which

O the claims, or said claiing Nos. are so Inadéquately Suppoited by the description that no maaningful opinion
could be tormed (specity):

0O no intemational search rsport has been established for the whole application or for saig claims Nos,

O a meaningful opinion could not be formed w'ithoul the sequence listing: the applicant did not, within the
prescribed time limit:

0 fumish Sequence fisting on peper complying with the standard provided for in Annex C of the
Administrative Instructions, and such listing was not available to the Intarnational Searching
Authority in a form and manner acceptabla to jt.

0 furnish a Sequence listing in elactronie form complying with the Slandard provided for in Anaex G
of the Administrative Instructions, and such listing was not available to the International Searching
Authority in a form and manner acceptable to it. -

O pay the required late furnishing fes for the furnishing of a Séquence listing in response lo an
invitation under Ryles 13fer.1(a) or (b).

0O a meaningful opinion coutd not be formed without the tables relatag to the sequence listings: the applicant
did nol, within the prescribed time limit, furnish such tables in electronic form €omplying with the tachnical
requiraments provided for in Annex C-is of the Administrative Instructions, and such tabies were not
available to tha Internationat Searching Authorlty In a form ang manner acceptabie (o it.

-0 the tables related to Lhe nucleotide andbr amino acid saquence listing, if In electronic form only, do not
comply with the technical requirements proviged forin Annex C-bis of the Administrative Instructions.

0 See Supplemental Box for further details

Form PGTASA/237 (Apn) 2005)




WRITTEN OPINION OF THE ' Intemational applicatith reo.
INTERNATIONAL SEARCHING AUTHORITY PCTEP2006088017

——

— o

—_————— .

Box MNa. ﬁeasuned statement undor Rule A3DBis, 1(a)0) with tedara fo noveity, nventive siep ar
industrial appiicabliity; cltationg and explanalisns Supporling such statemant

s

1. Stalamént

MNowetty )] Yes: Claims 34.6,3.10.13-18 20
Mo Claimns 12573 11412, 14 21-33

Inventive step [18) Yes! Claimsg ‘
Moo Claims 24,6310 13-18,20
Industrial appteability (14) T ¥s8s: Claims 1=29
Na:  Claims

2 Cillations and Explanations

388 Separale shegt

Foun POTASAL 237 LAyt 2008)
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MRITTEN OPINION OF THE : - Inbernallenal appficaton b
INTERNATIONAL SEARCHING :
AUTHORITY {SEPARATE SHEET) , F'GTIEPED&E."’UESBEE’_

Be liem lil 4
Naon-establishment of opinion with regard 1o hovelty, Inventive step and industrial
applicability

Clalms 30-33 relate to subjact-matter mns_idered by this Authority to be covered by the
provistfons of FPule 67,9 tiv} PGT. Consequently, no apinioa will be formulated with respeot
to the industria) appiicability of the subject-matier of these claims {Article 34{4}{3}{i} FPCT).

Be ltem V . : ) ) .
Reasoned stalement under Rule B6.2(a){ll) with regard to novelly, inventive step or
industrial applicability; citations and explanations supporting such statement

Reference is made to the following documents:

D1: WO 2004/089470 A (NOVO NORDISK A/S; ANDERSEN, HENRIK, SUNE;
KAMPEN, GITA, CAMILLA, TEILG) 21 Ociober 2004 (2004-10-21)

B2: FOTSCH C ET AL: "1 1[betal-Hydraxystaroid dehydrogenase-1 as a therapewutic
target for metabolic diseases” EXPERT QPINION ON THERAPEUTIC
PATENTS 2005 UNITED KINGDOM, vol. 15, no. 3, 2005, pages 289-303,
AP002376609 ISSN: 1354-3775 , C

D3: WO 2004/088471 A (NOVO NORDISK A/S; ANDERSEN, HENRIK, SUNE:
KAMPEN, GITA, CAMILLA, TEJLG) 21 October 2004 (2004-10-21)

Da: WO 2004/089896 A (NOVO NORDISK A/: GUNDERTOFTE, ANETTE:
JOERGENSEN, ANKER STEEN; KAMPEN) 21 October 2004 (2004-10-321)

If not Indicated otherwise, the relevam Passages are those mentioned in ke Interational
search repart.

Fotm PGTASAZSY (Sapargle Shesi).{Bheat 1) (EPO-Apr 2005)



WRITTEN CPINION GF THE- international appleation tn
INTERNATION AL SEARCHING
AUTHORITY (SEPARATE SHEET) . PCT/ERP2ONB/U6801 7

Art. 33{2) The preserit application does not meat the requirements of Article 3HE) PCT,
because the subject-matter of claims 1,2, 5, 7,8,11,12, 19 and 21-33 daes
not appear to ba naw in the sense of Article 33(2) PCT.

D1 dizcloses subslituted amides falling under the definition of presant
ctaim 1 and their use as 11-beta-HS0D1 modulators.

The subject-matter of ctalms 1, 2, 5, 7, 8, 11,12, 19 and 21-33 is theretore not
considered o be new (Article 33(2} PCT). -

The Subject-matter of clalms 3,4,6,9,10, 13-18 and 20 is r:crn'sidered o be
new in the sense of Aricle 33(2) PCT since the strictural variations delimit-
these claims from the prioy art at hand.

Art. 33(3) The subject-matter of claims 3, 4, 6, 8, 10, 13-18 ang 20 s not considered
: imvolve an invenlive step in the sense of Arficle 33(3) PCT. '

D1 disclosas the use of substituted amides for the treatment of diabetes,
from which the subject-maiter of claims 3,4,6,9,10,13-18 and 20 differs
in that similar compounds are used,

The protlem to be solved by the present invention may therefore be regirded
4s how to provide a medieament for the treatment of diabetes, '

Yet, structurally simifar compounds having 11-beta-HSDA modulating activity
are kKnown from the teaching of D2, D3 and D4, .

Taking into aceount ihe teaghing of the cited Pricr art the following reasoning
applies:

With respect to the subject-matter of the' remaining claims 3, 4, 6, 9,10, 13«18
and 20 the applicant's atlention s drawn ta the fact that theie seems to b no

Form PCTHSaay 1Eeparale Sheal) (Sheet 2} {(EPCAp| a00s)



WRITTEN OPINION OF THE Intemativnal applicetigh Mo,
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/EP2006/068017

basis for inventive step within the present application as filed glnce na avidence
can be found that the posed problem has been salved as It has rot been shown
that the campeunds mentioned in claims 3, 4,6, 9,10, 13-18 and 20 ure
effective in the treatment of digbstes.

1t is therefore noted, that the solution proposed in claims 3, 4, 8, 9, 10, 1318
and 20 of the present application is not considered to be inventive in the sense
of Article 33(3) PCT.

Art. 33(4) The subject-mattar of elalms 1-28 is considerad to e industrially applicable in
the sense of Art. 33(4) PCT.

Forthe assessment of the present claims 3033 on the question whether they
are industrially applicable, ng unified criteria exist in the POT Contracling States.
The patem;abili‘ty £an also be dependent upon the formulation aof the claims. The
EPOQ, ior exarnple, doss not recoegnize as tndustrially applicable the subject-
maiter of claims to the use of a compound in madical treatment, but may allerw,
however, claims to a known compound for first use in medical trealment and the
use of such g compound for the manufaciure of a medicament forg new
medical treatment,

Torm PUTNSA2ST (Sepsraie Shesl) {Sheet 3 LEPT April 2005)
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From the INTERNATIONAL SEARCHING ALTHORITY p CT
T " NOTIF .

] e - L, " NOTIFICATION OF TRANSMITTAL OF
HOVO BORDISK AfS Hevemnce : . |y THE INTERNATIONAL SEARGH REFORT AND
Cotporate Patents . THE WRITTEN OPINION OF THE INTEFINATIONAL
Howo A)1é - i RCHING AUTHORITY, OR THE DECLARATION

sees megavnars "0 3. DEC 2007
R

_{PGT Rulg 44.1)

TLbl-maJllng A o A
|| fovmeninyea) 3011 /2007

Baplcant's of ngant's flie relarence

7227 .204-WO FOR FURTHER ACTION See parayrephs 1 anil 4 below
Intemational appiicalien No. ' Int2inational Nling date ‘

PCT/EP2006/ DEE0LT folaymmontiyear) 01/11/2004

ARpicant

NOWD HORDISK A/3

1. EI The applicant is hereby notited that the intarnationsal search report and the wiittan opition of 1ha |mr’nénc=aaj Gsarching
Authonty have bsen aslablished and are transmitted herawith,

Fillng of amontdments and staterient under Articls 19: . _ ) )
The appbzant 13 entiled, If he so wishes, 19 amand the £laIme of the Intdmatons Applicalion {sge Rule 46)

When? The tirme Imi 1or filing Suth smendments is notmally wo months from he date of ransmita of e
Internalicnal Search Report,

Where? Diractly fo tha International Bursay of WIPD, 34 chentin des Colompettes
1211 Getneva 20, Swigarland, Fascimlle Mo - (41-22] 3388270

For more detailed ins bructlens, seg the noles an tha accompanying shaat,

2. [ ] The appicant Is mereby notifisd that na Intemational search repo will be astabiished and hat the Jaciaration unrer
Aricle 17{2)a) to that affect and the writhen opinion of the [Msmationar Searching Authornity arg transmittad harmwith,

a D With regard to the proteat against parment of {4n) ackdiflunal lee{s) under Rulz 40.2, the applicant ks natifed that:

|:| the protest tegether wilh the décision thareon has.oean Gansmited (o the Inteimational Buresy tpetier with the

appficent's request 1o foward ywe texls of both the protest and the deplsion thereon to the deslgnated Offloas.
R daclsian has besn rmade yal on the pretast; the applicant will be natlfled as spon a5 a decislan is made,

4. Remlnders

Shatlly afar he expiratien of 18 months tram tho prierity dala, the International applicalon whl be pubflshed by e
inEmationa! Buraau. Hihe appiicent wishis 1o avold or pogipana publication, a notice of withegrawal of the Interretona!
application, or of the priorty clalim, must rgach iha iNtemational Bureau as provided In Rules $05S.1 and P0Mns.3, ragpectivaly,
tefore the compieilign of tha technlcal preparaticha for internallong publicaton,

The appllzant may submit comments on an thrmal basis on tha wiltfen epinlan of he Iriematonal Saarehing ALlthaiity 10 the
mematonal Burpau, The Intemalional Bureay wil SR & SOpy of Such ¢omments to ai) deslonated Oflices unless an

Iniernational prediminary examination repdithas bean or is o be astablshag, Thasa commants wonid alse be made avallabe o
the public but 0ot bedore the expiration ol 39 months from the Ppriority date.

W .
within 18 months from te prieriey data, berl only In raspsct of some dasignated ONices, a demand ior intarnational preleifnan
examlnation must be filed i Ihe appllcant wIshas to postpone the enbry o the nagena| phase untll 30 months from the prionty
date (In some Offices aven Lader; atharvage, the applicant must, within 20 months from the priciity date, perterm the prescribed
a2ts for gty Inta the matlonal phage beforg these daskunsted Officas.

In reepert of othar deslgnaied OMicas, the Ume fimit of oo months (o laler) will apply aven ! no damand I fied withmn 35
mariths.

See Lhe Annex v Form PCTAEAA04 and, fer dalalls about the spplicabie img liTiite, OMica by Des, s thy POT Appfcanrts
Gilga, volume If, Watkonal Crieptars and the WIPS Intarmnet site.

Name ans maling aciirass of the interodonal Saarch g Autharity | Authorizad officar

Eurdpisan Patent Offico, P8 5018 Patanfiaan 2 - . . ,
NL-2230 Hy Aljswnijk Chrietian Mihe
_@ Tl (+31-70) 340-2040, Tx, 31 851 epanl, _

== Faw [+31-70} 340-3016

Form ACTAGAZ20 (Getaber 2065) ' (e e



NOTES TO FORM PCT/ISA/220

Thise Nutas arg Intendad 1o glve the basic Instrucllens concarming the filing of amandments under articls 19, Tha
Motgs are basged on the requiremants of tha Patent Cooperagn Traaly, the Requlations and the Administrative Instructions
wnder that Traaty. In case of distrapancy batween thesa Moles and thoge requiramants, the laner are anplicable. For niars
delalled informalion, see alsa the FET Afplcant's Guige, publication of WIRQ,

In lhese Notes, “Anicia”. "Rule”, and "éactlm' reter to the provisions of tha PCT, the PGT Requiations and the PCT
Adminisrative (nstrustion s, rospectvety.

- INSTRUCTIONS!CONCERNING AMENDMENTS UNDER ARTICLE 19

Tre applicant hag, attar Raving recalved tha internaianal Sedith raport and the written opinleg of the Internalanal
Searching Authority, ong oppartunity Io amend the clalms of the Ntermational application, [t should however ba emphazized
thal, since 2l parts of tha infeanational appiisation {edalme.dascrplon and drawlfgs) may ba amendsd during tha
international prefminary exeminathon procedure, hers ts usually ne need 1o il smandments of the lEims under Articls 10
exXCeRl whare, e.g. the applicant wants ind later o be published for thé purpages of provistonal Prolecfon or has another
raason lor amending the claims hofore intémmlanaj publication. Furthermors, If should be emphasizad thei provisiunz
protgctlon 15 avaitabie In spme States only [spe PCOT Appiicant’s Guras, Voluma FA, Anneres B and Bz,

Tha altention of he applicant is drawn 1o the: fact that amsndments o the clalms under Aricle 19 are not allowed wheri:
bz Intzrnabonal Searching Authority has toclared, Under Article 17(2, thal no hiernational search Tepgit wasd he
gstabilshed (sag POT dpplizants Guidg, Volume ¥4, paragraph 258). .

Whal parts of the internalisnal application may be emsndeds
Under Ariicle 19, only the clalms may o amengsd,

Duiing the Intemational phaso, he claims may 1% ba amended {or lnher amendat undar Articls 34 belara thé
International Preliminary Examinlng Authorily. Tho destription and diewings may only b8 armandgd uncer
Articie 34 telore the Internationat Examntning Authorly.

Unen entry into the national phase, all parts of te Intematlanal spplication may be amanded inder Articie 268 o,
wherg applicable, Articla 41.

When? Wilhin 2 mantha fom the date of Tangmital of the inlermational search regort or 16 months rom e prterity data,

whichaver ime lImi expires laler. It should be noted, however, thal the amendinerits will be consldorad as hiEvmng
baen received on tims If they are recalvad by the Internatisnsl Bureay afier tha expiration of the applltable Hme
r il B belog the eompietian of the technical #raparalions for international publication {Ruls 48, 1 }

Wherz not to flle the amendmeniz?

The amendments may only be flled with the n temational Bureau and nat with tha reCaiving Citice or the
Intgmaticnal Searching Authorlty (Rulg 45.2).

Where  demand tor Interhatonal preliminary examination has beenis Mad, 228 below,

How Elther by canceiling one o more entlrg $laims, by adoing ene or More new daims or by amending the text ol ops
or marg of the claims es ey,

A refacement shest must.be srbmitieg bor gach =noet of the claims which, on accaunt of an amendiwent ar
amendments, diffars rom the shest arlgtrraity thad. .

All the clzlms appearing an & replacement sheal musk be numbeied In Arabic numgrals. Whsie a clalm ks
cantellad. na renumbering, of the othar clalms 18 required, in all casss whara daims arg repumibared, fhey musl be
refambered conseculively [Seclion 235b}

The amendmantz must be made in the Iunguéga In which tha infernal caat appfication |8 to ba publlyhed,

What dm':u ments muekfmay astompany.the amendmantz 7
Letter {Section 205(61):
The amanpdments mugl 56 submitted with a lattar,

Tha tatter will not be pubilishad with 1ha Intern aucnal appilcation 2ad the smended clalms. b shouid 1ol b
conflused with the *Slaloment uncer Artine 1501)° (ses beiow, Under "Staiesmend under Artlelg 13(13.

Tha fetter mus! be in English or French, at the cholea of the applisant. However, if the language of the

intarnatisngl applicetion 15 English, the letior must be in Englieh; if the Janguags of the Intarmationai npplication
is Franch, the |etter must be in French.

Notes ta Form POT/ISALZE0 (st siteat} iietohar 2005



PATENT GUUPERATION THEATY ;
INTERNATIONAL SEARCH REPORT

- {PCT Article 18 and Rules 43 and A4

Applicant's or agent's filg reference FOR FURTHER Bee Farm PCTASAR20

I227 204-RO ACTION a8 weil 85, whare applicable, ilam 5 below,

International applicabion MNo. Intgrnational fllng dale {day;‘inonrhﬂfear} {Eafigst) Pnarity Deie {daymionttiyvear)
PCT/EP2005/06B0L7 01/11/2006 0L/11/2005

Apphicant - — S

NOWVO RORDISK AfS

This Imernatienal search repon has been fBrépared by this International Sesrching Authorlty and is transmitied to the applcan
atcording o Arllcle 18 4 copy is baing transmitad 1o the Intemati=nal Bursau.

Thig Intemational search report oon sists of g 1ot ol £ sheals,
Itis atse acrampanled by a capy of each prior art document cltad [ thig repart.

1 Buzsis of the report
8. With regard to ihs language, tha Intemeational search Wwas carried ou! gn the bagis ol:
the Intamationat appication in the language In which Il was filed

: .
D a ranstallor ol tha Internstional application o — - Which |5 63 fangug ge
ol & URRSANon fuMished for tha purpusss of intermational search (Pules 12 Jja; and 23 1n))

L. D With regard w0 any wucleotids anwor amiis aeid sequorea disclased I the nlernatonsl applicaton, sa8 Baxr g 1.
2 Certaln claims were found unscarchable {59 Box Na, 1)
3 [] unity of invention Ia Tacking {ses Box No Iil}

4. With reganfio the e,
the Yext s appioved as submimned by the apilcant
(] e text has boon estnisnen by this Authorliy to read as tolows:

5. Wit repard 1o e abswact,
ihe text is approved as submited by the applicant

|:| the fexl has bean estani shed, acearding 1o Fula 38 2(0), by this Authorlty s Il appears In Bax Mo, V. The fpgleang
may, within one month from the data of mallng of this intarnational search repor, submit cammeantts (g this Agthority

B. ‘With repard I wha drawinge, .
8. the ligwa o the srawings to be published with tha absirect 5 Figurg o,
E[ a5 suggested by tha applicant
{ ) assatscted by ihis Authorlty, because the applicant falhed to suggast figurse

D a5 setBctad by this Authoriy, because this Iprra b ttar characterizas the invgnbiog
b [_]  nons ot tha figures Is 1o be published with the abstiact

Form PCTASASLT0 [lost sheal) (April 2005}
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PCT/EP2006/068017

A. CLASSIFICATION OF SUBJECT MATTER
INY. A61K31/5184 A61K31/404 A61P3/10

According to Internatlonal Patent Classitication {IPC) or lo both national classification and PG
B. FIELDS SEARCHED
Minlmum documenintion searched {dassificalion sysiem followed by classification symaols)

A61K A61P

Documantation searched other than minimum documantation 1o the extent ihal such docummnls ara included in the fiekds searched

Electronic data base consullad durlng the inlernational search (name of data base and, when pradiical search tanmns usad)

EPO-Internal, WPI Data, PAJ, BIOSIS, EMBASE, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Catogory® | Citation of docusnent, with Indicatton, where appeopriate, of the relevant paskayes Relavant 1o claim No.

X W0 2004/089470 A (NOVO NORDISK A/S; 1-33
ANDERSEN, HENRIK, SUNE; KAMPEN, GITA,
CAMILLA, TEJLG)

21 October 2004 (2004-10-21)

examples on,pagel56-157

A FOTSCH C ET AL: "l1{beta]-Hydroxysteroid
dehydrogenase-1 as a therapeutic target
for metabolic diseases"

EXPERT OPINION ON THERAPEUTIC PATENTS 2005
UNITED KINGDOM,

vol. 15, no. 3, 2005, pages 289-303,
XP002376609

ISSN: 1354-3776

Further documenis asg listed in the continisation of Box C, E] Sew putant family annex.

* Spocial calegorics of clted documonty :

*T* later document published after the intesnational filing dale

v or prionty date and ool in gonflict with the application til
A' document dotining the goneral siate of the an which is no)

considersd (o ba of particutar fokoy ﬁ-il!:é_:‘ :;)0 :nderm:md the principla or theory undertying the

*E* eartier document bul published on or afieriha intarnational X" tiocuinent of particular relevance; the claimed invention
Wy cate canng) bo considared hovel of cannol be consideray 1

'L" dotumen! which may throw doubts on priorly clalm(z) or invodve an inventive step when the document is takan flohe
which is clled 1o cstablish the publication date of another *Y* documan of particular relevance: the clatmed kivention
chation or olhaer spocial reagor? (s spacilied) caniiot be considered 1o involva an inventive step when (ne

‘Or documen rotarring 1o &n oral discdosure, use, aexhibition or document s combined wilh one of morg other such doru~
other meang

renls, such combination being chvious to a person sklod
"P* document published prior 1o the international fiing date but In the an,

faler than the piority aate clatimed '8" documenl member of the same patent tamiy

Daie of the Aclual complotion of the intarmationa) acarch Data ot maling of the interational search repoit

21 November 2007 30/11/2007

Nama and mailing address of (hg ISA/ Authorized ofticer
European Patem Otfice. P.D. 5818 Patenilaan 2
NL - gizuqr HY qua;gfo .
Tel (+31~70) 340- , T, 31 651 eponl,
Fux:(t+3'l-7DJ) 340-3016 P Friederich, Martin

Forn PCTASA2:10 (setond sheet) (Apri) 2005) -—"




PCTfEPEUQﬁfUﬁBﬂ]?

l

GUNDERTOFTE, ANETTE: JOERGENSEN, ANKER
STEEN; KAMPEN)

21 October 2004 (2004-10-21)

C[Gnnﬂnqauon]. DOCUMENTS CONSIDERED TO BE RELEVANT fnm\
Calegory* | Chatlon o documen, wils indicstion, whare approprale, of the falevanl passagas Fleheuant 1g glaln T [!( u J."
A WO 2004/08%471 A (NOVD MORDISK A/S: v
ANDERSEN, HENWRIK;, SUNE; KAMPEN, GITA,
CAMILEA, TEJLGY - ;
21 October 2004 (2004-10-21) .
B WO 2004/0899%96 A, (NDVO NORDISK A/S;

Feem PUAEA R 6D feoniinesion o peomsd =heal) {azell 2o05)




International Appiication No. PCT/EF2006 ﬂ:ﬁ‘#jﬂ/

FURTHER INFORMATION CONTINUED FROM  PCTASA! 210

Continuation of Box Jf.l

Although clafms 30-33 are directed to a method of treatment of the
numan/animal body, the search has been carried out and based an the
alleged effects of the compound/composition.

Cnnt1nuat10n of Box 1I.1

Claims Nos.: -

Rule 39.1{iv) PCT - Methed for treatment of the human or animal body by
therapy




Internationat appiication Mo.

INTERNATIONAL SEARCH REPORT PCT/EP2006/068017

™\
Box No.ll  Observetions where certain claims were found unsearchable (Continuation of item 2 of first sheet) V \U\ !
U

Thiginternational search report has not beeq established in respect of certaln claims under Article 17{2)(a) lor the foltowimy reasons:

1. E' {laims Nos.; -
because thay relats to subject matter not required to ba searched by this Authority, namely:

see FURTHER INFORMATION sheet PCT/I1SA/210

2. D Claims Nos.:

bscausa they relate to parts of the intornational appiication that do not comply with the prescribed requirements to such
an extent that nd meaningly inlemational search can bg carried out, specifically:

3 D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the sacend and third sentences of Ruta 6.4(a).

Box No. 1l Observations where unity of invention is lacking (Continuation of item 3 of tirst sheet)

This litarnational Searching Authority feund mustiple inventions in thig international application. as follows:

1. As all required additonal search leas were limely paid by the applicant. thils intemational search report covers allspachable
claims,

2. D As all searchable claims could be searched without eftort justfylng an additional tses, this Authority did not Invits payment of
additional tees.

3. D As only some of the required additional search fess were imely paid by the applicant, this international search repurtcovars
only thosa claims for which fees were paid, specifically clalms Nos.:

4. D No required additional search fees wera timely pald by the applicant. Conseguently, this intemational search repart is
restricted to the invention fiist mentionad i the claims: It Is covered by claims Nos..

Remark on Protest Drne additonal search fons were accompanied by the applicant's protest and, wharg applicalte, the
payment of a pratest fee,

D The additional search lees were accempanied by the applicant's protest but tha applicable protest
88 was not pald within the time limit specified In the invitation,

DNO molegt accompanied the payment of additional soarch fees.

Form PCT/SA/210 {continuation of firgt sheet (2)) (April 2005)




Infarmalion an patent fomlly membere

PCT/EP2006/068017
Patent decumant Publigatfon Patenil karmity Putdicatic n i
<ited In search roport data me mharis) dala {’ﬁ\(g
MO 2004589470 A 21-10-2004 - WO 2004089896 A1 21-10-2004 L/ ]
EP 1618030 Al 25-01-2006
Ep 1615698 A2 18-01-2006
JP 2006522746 T 05-10-2006
JP- 2006522748 T © 05-10-2006
WO 2004083471 A 21-10-2004 EP 1615697 A2 18-01-2005
JF 2006522749 7 05-10-2006
WO 2004089896 A 21-10-2004 W0 2004089470 A2 21-10-2004
EP 1618090 Al 25-01-2006
EP 1615638 A2 18-01-2006
JP 2006522746 T 05-10-2005

JP 2006522748 T 05~10-2008

Famn PUTISATZ 1D (parr lamity anvee) |2prit 235}



- INTERNATIONAL SEARCHING AUTHORITY
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From the

| PCT

see form PCTASAR20 WRITTEN OPINION OF THE

(PCT Rule 43bis.1)

INTERNATIONAL SEARCHING AUTHORITY

Dato of mailing
(daymonthiear) see lorm PCTASAR 1O {socond sheaet)

Applicant's or agent's file 1efarence FOR FURTHER ACTION

sea lorm PCTASAR20 See paragraph 2 below o

imernational application No. Intemational fling date (dayinonthiear) Priority date (dayinonihiear)
PCTEP2006/068017 01.11.2006 01.11.2005

International Patent Classification {IPC} or both natienal dassification and IPC

INV. AB1K31/4184 A61K31/404 AG1P3H0

Applicant
NOVO NORDISK AS

1. This epinion conlains indications relating to the following items:

Box No. 1 Basis of the opinion
Box No. |l Priority
Box No. Il Non-esiablishment of opinion with regard to novelty, inventive step and Industrial applicability

Box No. IV Lack of unity of invention

BoxNo.V  Reasoned statement under Rule 43bis. 1(a)(i} with regard to novelly, invantive step or industrial
applicability; citations and explanations supporting such statement

Box No. VI Certain documents citod
Box No, VIl Cerlain defects in the inernational application

000 BO®O®E

Box No. VIll  Certain observations on the international application

2. FURTHER ACTION

It a demand for internalional preliminary examination is made, this apinien will usually be considered 10 be
written opinion of the Intarnational Preliminary Examining Authority ("IPEA") except that this doas not apply whera
the applicant cheoses an Authority other than this one lo be the IPEA and the chosan IPEA has notifad the
International Bureau under Aule 66.1 bis(b) that written opinions of this International Searching Authority

will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is inviled 1o
submit o the IPEA a written teply together, where appropriate, with amendments. before the expiration of 3 months
from the date of mailing of Form PCTASAR20 or before the expiration of 22 months from the priarity data,
whichever expires later,

For furthes options, see Form PCTASAR20.

3, For furthor details, see notes 1o Form PCTASAR20.

Name and mailing addro2s of the |SA: Date of completion of Authorized Officor

Tel. +49 89 2399 - 0 Tx; 523656 epmu d A
Fax: +49 89 2399 - 4465 Telephone No. +49 89 2399-7860 ,

this opinion ﬂf""""“wl

) European Patent Office c0e form . . s )
Q D-80258 Munich PCTASAR}O Friederich, Martin { _0)

Farm (DO TIQARUTY I CAnar Chaatl f8nal 2NNEY

|



WRITTEN OPINION OF THE ‘ International applicati " "
* INTERNATIONAL SEARCHING AUTHORITY PCT/EP200606801 7 ) '

VA

Box No.| Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of:
& the international application in the language in which it was filed

O atranstation of the internationat application into , which is the language of a translation furaished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

2. With regard to any nucleotide andior amino acid sequence disclosed in the internalionat application and
necessary to the claimed invention, this opinion has been established on the basis of;

a. type of material:
B asequence listing
[0 table(s) related to the sequence listing
b. lormat of material:
0O on paper
0 in electronic torm
c. time of filingfurnishing:
8 contained in the international application as filed.
01 f1ited together with the international appfication in electronic lorm.
O furnished subsequently to this Authority for the purposes of search.
3. O In addition, in the case that more than one version or copy of a sequence listing andkr table relaling thereto

has been filed or furnished, the required statements that the information in the subsequent or additional

copies is identical to that in the application as filed or does not go beyond the applicalion as filed!, as
appropriate, were furnished,

4. Additional comments:

Farm BRTAQAID97 (Anril 2ONE)



WRITTEN OPINION OF THE International applicationAy
- INTERNATIONAL SEARCHING AUTHORITY PCT!EP200!3/068&F !
Box No. lll Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

The questions whether the claimed invention appears to be novel, ta involve an inventive step (to be non
obwvious), or to be industrially applicable have not been examined in respect of

O the entire international application

& claims Nos;- 30-33 {with respect to industrial applicability)

because:

the said international application, or the said claims Nos. 30-33 relate to the tollowing subject matter which
does nol require an international search {specily):

see separate sheet

O3 the description, claims or drawings (indicate particutar elements below} or said claims Nos.  are so unclear
that no meaningfu! opinion could be tormed (specify):.

D the claims, or said claims Nos. are so inadequately supporied by the description that no meaningful opinion
could be formed {specify).

O

no international search report has been established lor the whole application or for said claims Nos.

0 a meaningiul opinion could not be formed without the sequence listing; the applicant did nof, within the
prescribed time Jimit: ‘

O furnish a sequence listing on paper complying with the standard provided for in Annex C of the

Administrative Instructions, and such listing was not available to the International Searching
Authority in a form and manner acceptable to it.

0 furnish a sequence listing in electronic form complying with the standard provided for in Annex C
of the Administrative Instructions, and such listing was not avallable to the International Searching
Authority in a form and manner acceptable to it.

O pay the required late furnishing fee for the turnishing of a sequence listing in response tg an
invilation under Rules 13ter.1(a) or (b).

0 a meaningful opinion could not be formed without the tables related to the sequence listings; the applicant
did not, within the prescribed time limit, furnish such tables in electronic form complying with the techniczl
requirements provided for in Annax C-bis of the Administrative Instructions. and such tables were not
available to the International Searching Authority in a form and manner acceptable to it.

O  the tables related to the nucleotide andior amino acid sequence listing, if in elactronic form anly, do not
comply with the technica! requirements provided for in Annex C-bis of the Administrative Instructions.

DO see Supplemental Box for further details

Frrm DrTIQAIDAT xRl 200G



WRITTEN OPINION OF THE International applicati
. INTERNATIONAL SEARCHING AUTHORITY F’CT/EP2OOB@8q

I/"

Box No.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or

industrial applicability; citations and explanations Supporting such statement

1. Statement
Novelty (N) Yes: Claims 3.4,69.10,13-18.20
No: Claims 12578.11.12.19.21-33
Inventive step (IS) Yes: Claims
No: Claims 4,69,10.13-18.20
Industsial applicabitity {1A) Yes: Claims 1-29
No: Claims

2. Citations and explanations

see separaie sheet
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WRITTEN OPINION OF THE International applicalo
INTERNATIONAL SEARCHING

i\,
AUTHORITY (SEPARATE SHEET) PCT/EP2006/068017
Re ltem Il
Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

Claims 30-33 relate to subject-matter considered by this Authority to be covered by the
provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated with respect
to the industrial applicability of the subject-matter of these claims (Article 34(4)(a)(i) PCT)

Re ltem V
Reasoned statement under Rule 66.2(a)(li) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

Reference is made to the following documents:

D1: WO 2004/089470 A (NOVO NORDISK A/S; ANDERSEN, HENRIK, SUNE;
KAMPEN, GITA, CAMILLA, TEJLG) 21 October 2004 (2004-10-21)

D2: FOTSCHCETAL: "1 1{beta}-Hydroxysteroid dehydrogenase-1 as a therapeutic
target for metabolic diseases” EXPERT OPINION ON THERAPEUTIC
PATENTS 2005 UNITED KINGDOM. vol, 15, no. 3, 2005, pages 285-303,
XPQ002376609 ISSN: 1354-3776

D3: WO 2004/089471 A (NOVO NORDISK A/S; ANDERSEN, HENRIK, SUNE;
KAMPEN, GITA, CAMILLA, TEJLG) 21 October 2004 (2004-10-21)

D4: WO 2004/089896 A (NOVO NORDISK A/S; GUNDERTOFTE, ANETTE:
JOERGENSEN, ANKER STEEN; KAMPEN) 21 October 2004 (2004-10-21)

If not indicated otherwise, the relevant passages are those mentioned in the International
search report.

Fom PCT/ASA/237 (Separate Sheet) (Sheet 1) (EPO-Apri 2005)



WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET)

Art. 33(2) The present application does not meet the requirements of Article 33(2) PCT,
because the subject-matter of claims 1,2,5,7,8,11,12, 19 and 21-33 does
not appear to be new in the sense of Article 33(2) PCT.

D1 discloses subslituted amides falling under the definition of present
claim 1 and their use as 11-beta-HSD1 modulators.

The subject-matter of claims 1,2,5,7,8,11,12, 19 and 21-33 is therefore not
considered to be new (Article 33(2) PCT).

The subject-matter of claims 3,4,6,9,10,13-18 and 20 is considered to be
new in the sense of Article 33(2) PCT since the structural variations delimit
these claims from the prior art at hand.

Ant. 33(3) The subject-matter of claims 3, 4, 6; 9, 10, 13-18 and 20 is not considered to
involve an inventive step in the sense of Article 33(3) PCT.

D1 discloses the use of Substituted amides for the treatment of diabetes,
from which the subject-matter of claims 3,4,6,9,10, 13-18 and 20 differs
in that similar compounds are used.

The problem to be solved by the present invention may therefore be 1egarded
as how to provide a medicament for the treatment of diabetes.

Yel, structurally similar compounds having 11-beta-HSD1 modulating aclivity
are known from the teaching of D2, D3 and D4.

Taking into account the teaching of the cited prior art the follawing reasoning
applies:

With respect to the subject-matter of the remaining claims 3, 4,6,9, 10, 13-18
and 20 the applicant's attention is drawn to the fact that there seems (¢ be no

Form PCTASA/237 (Separate Sheet) (Sheet 2) (EPO-Apri 2005)



WRITTEN OPINION OF THE inlernational appliciti \
INTERNATIONAL SEARCHING ,
AUTHORITY (SEPARATE SHEET) PCT/EP2006/068 17

basis for inventive step within the present application as filed since no evidence
can be found that the posed problem has been solved as it has not been shown
that the compounds mentioned in claims 3, 4, 6, 9,10, 13-18 and 20 are
effective in the treatment of diabetes.

itis therefore noted, that the solution proposed in claims 3, 4, 6, 9, 10, 13-18
and 20 of the present application is not considered to be inventive in the sense
of Article 33(3) PCT.

Art. 33(4) The subject-matter of claims 1-29 is considered to be industrially applicable in
the sense of Art. 33(4) PCT.

For the assessment of the present claims 30-33 on the question whether they
are industrially applicable, no unified criteria exist in the PCT Contracting States.
The patentability can also be dependent upon the formulation of the claims. The
EPO, for example, does not recognize as industrially applicable the subject-
matter of claims to the use of a compound in medical treatment, but may allow,
however, claims to a known compound for first use in medical treaiment and the
use of such a compound for the manutfacture of a medicament for a new
medical treatmant,

Form PCTASA/23? (Separate Shoot) (Sheet 3) (EPO-April 2005)



Possible steps after receipt of the international search report (ISR) and
written opinion of the International Searching Authority (WO- SA)

General
information

Amending claims
. under
Art. 19 PCT

Filing a demand
for international
preliminary
examination

Filing informal
comments

End of the
international
phase

Retevant PCT
Rules and more
infarmation

For all international applications filed on or after 01/01/2004 the competent
ISA will establish an ISR It is accompanied by the WO-ISA Unlike the
tormer written opinion of the |PEA (Rule 86.2 PCT}, the WO-ISA is not
meant to be responded to, but to be taken into consideration for further
procedural steps. This document explains about the possibilities.

Within 2 months after the date of mailing of the ISR and the WO-18A the
applicant may file amended claims under Art. 19 PCT directly with the
International Bureau of WIPO. The PCT reform of 2004 did not change
this procedure. For further information please see Rule 46 PCT as well as
form PCT/ISA/220 and the corresponding Notes to form PCT/1SA/220.

In principle, the WO-1SA will be considered as the written opinion of the
IPEA. This shauld, in many cases, make it unnecessary to file a demand for
international preliminary examination. If the applicant nevertheless wiches
to file a demand this must be done before expiry of 3 manths after the
date of mailing of the ISR/ WO-I1SA or 22 months after priority
date, whichever expires later (Rule 54bis PCT). Amendments uncder Art,
34 PCT can be filed with the |PEA as before, normally at the same lime as
fiting the demand (Rule 6.1 (b) PCT).

If a demand for internaticnal preliminary examination is filed znd no
comments/amendments have besn received the WO-18A will be transformed
by the IPEA into an IPRP (International Preliminary Report on Patentability)
which would merely reflect the content of the WO-1SA. The demand can still
be withdrawn (Art. 37 PCT).

After receipt of the ISR'WO-ISA the applicant may file informal comrments
on the WO-1SA directly with the International Bureau of Wi PO, These
will be communicated to the designated Offices together with the |FRP
(International Preliminary Report on Patentability) at 30 months from the
priority date. Please also refer to the next box.

At the end of the international phase the International Bureay of WIFO wiill
transform the WO-1SA or, if a demand was filed, the written opinion of the
IPEA into the IPRP, which will then be transmitted together with possible
informal comments to the designated Offices. The I1PRP replaces the former
{PER (international preliminary examination report).

Rule 43 PCT, Rule 43bis PCT, Rule 44 PCT, Rule 44bis PCT, PCT Newsletter
12/2003, QJ 1 1/2003, QJ 12/2003



Bifte besachten Sie, dass angeflinrie Nichtpatentiiteratur iwie z. B.
wissenschaftliche oder technische Cokumente) je nach geltendsm Recht
dgem Urheberrechtsschutz und/oder anderen Schutzarten fiir schriftliche
Werke unterfiegen: kénnte. Die Verviglfaltigung  urheberrechtlich
. | geschitzter Texte, ihre Verwendung in anderen elektronischen oder
| gedruckten Publikationen und ihre Weitergabe an Dritte ist ohna
ausdrickliche Zustimmung des Rechisinhabers nicht gestaltet.

Vewillez noter que les ouvrages de la littérature non-brevets QUi sont
citds, par exemple les documenis scientifiques ou techniques, eic.,
peuvent etre protégés par des droits d'auteur et/ou toute aytre protection
des écrits prévue Rar les legislations applicables. Les textes ainsi
protéges ne peuvent &tre reproduits ni utilisés dans d'autres publications
électroniques ou imprimées, ni rediffusés sang Fautorisation expresse dy
tifulaire du droit d'auteur.

‘FPlease be aware that cited works of non-patent literature such as
scientific or technical- documents or the like may be subject to copyright
protection and/or any other protection of written works ag appropriate
based on applicable laws. Copyrighted texts may not be copied or used
in other electronic or printed publications or re-distributed without the
express permission of the copyright holder,
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INTERNATIONAL SEARCH REPORT

internytional appitcatian No
PCT/EP2006/068017
A. CLASSIFICATION 7 SUBJECT MATTER
INV. A61K31/4184  A61K31/404 R61P3/10
Accarding 10 Intemationnl Patent (asdlization {TPC) o 10 both anlional classlication and PG
B, FIELDS SEARTHED
tinimum documentsiinn cocrched (daszlinatlon sysieim rntlmd.by classiliction syminaig)
ABIK  A6LP
Documantation searchoes other than rinmimy dsqumentatian o the gxdent thal such doctmanta ars inchirlgd inthe tisids ssarched

Elactrante data beso eonsulted during Lhe Iaternational szarch (namo of dala bese and, whore praciical, earch 1arms usad)

EPO-Internal, WPI Data, PAJ, BIOSIS, EMBASE, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELBVANT

Categary* | Chation of document, with indication, whkro appropriate, of the relevant pascegos Relpvanl lo ciztin Nn,

X WO 2004/089470 A (NOVO NORDISK A/S; 1-33
ANDERSEN, HENRIK, SUNE: KAMPEN, GITA, :

CAMILLA, TEJLG)

2l October 2004 (2004~10-21)
examples on,pagel156-157

A FOTSCH C ET AL: “11[beta]-Hydroxysteroid
dehydrogenase~1 as a therapeutic target

for metabolic diseases"”

EXPERT OPINION ON THERAPEUTIC PATENTS 2005

UNITED KINGDOM,

vol. 15, no. 3, 2005, pages 289-303,

XP002376609

1SSN: 1354-3776

E] Fusihar docuriaals are fistad I the comtinuaiion of Box [o8 Spo patont tamity annax,
" Spedat calegones of ciind torumsnts ; : 7
™ me:&hmjm&r}le pubclllsm%] efter &?e Il"f;!:ﬂhm:ll 'llllng tk;;le
*A* doaurrcnt deflning the general skte ot tha at which bs not o prortly g o i ooalict wilh th epplicatian but
censitsied tg ba of pariodiar retevanag El'!;%;)o rl:mtarslmm the l.wtndpta aresry udastylag the
"E" eao: cocument Lt pubtished ah cr atterihe itemationa) X* document of pariculer relavance; tha dalmed Inveniion
L, Mg dals gannol be consillenad novel or cenni be conaiderey o
L dagJ?r’_rt"mL‘: ‘;;l‘;sl;l mYa%.!rg:lg;umb}?ﬂ?& priorly cl;'nwn} 'g! alvs an mvenive 8190 when e documan! I Sakan akng
0 es icalion date of ano oy
% ¥ docusnent of parficular rolovancs; the cleimesd Invention
., Clatlon or othes special mason (a3 speuRiedd) tannot be considzred to invole an imenlive step when he
o d:#;m aa;c{'ferrhg lo an oral disctosure, use, exhibition or documenl iz combinad vith one or moee oher exuth docu—
o AARS

iranla, such combinalion being obvious to a PRISON skiltled
*P* documen' putitshed prior to the Intareational ting deto but nthe art.

Istor than the prardly dale clalmed ‘& antunant member of the aame patant tamity
Dite of the actuer complation of the intarratiane) seorch

Date of tailing of he ttomationa &G4rch repor

' Z1 November 2007 30/11/2007

“Narme and wmaiing addiess of v 1ISA/

Eurnpeen Patent Ofioe, 2.8, 5518 Palsntlzan 2
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Fax (0170 mao-atgs T 0% ebo Friederich, Martin

Formn E8T 24240 {mnnd whaal] (Apil DOUE)

Authorbzed officer =

page 1 of 2



INTERNATIONAL SEARCH REPORT

Intgraationsd applicalion N

PCT/EP2006/068017

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

.| Category” | Chation of doskment, with tndization, whare appropriats, of the relovan pstanges

RAsdevinat to clakn Mo,

A

WO 2004/089471 A (NOVO NORDISK A/S;
ANDERSEW, HENRIK, SUNE; KAMPEN, GITA
CAMILLA, TEJLG)

21 October 2004 (2004-10-21)

WO 2004/089896 A (NOVQ NORDISK A/S;
GUNDERTOFTE, ANETTE; JOERGENSEN ANKER
STEEN; KAMPEN) .

21 October 2004 (2004-10-21)

—— ——
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International application Mo, )
INTERNATIONAL SEARCH REPORT PCT/EP2006/068017

‘E Box No.Il  Observatians whers certaln alaims were tound unsearchabia {Continuatien of item 2 of first sheet)

THs Inlernational search repert has not been estabitghed in respact of tartain claims under Aricle 17(2)(g) t2r :he lollowing reason

1. m Claims Nos.: -
because thay relate to subject mattsr not required to be searchea by ttls Authority, namety:

see FURTHER INFORMATION sheet PCT/ISA/210

2, D Clalms Nox.;

bacause they ralate to parts of the hitsmalional gpplication el do nat compily with the prescribed requirements o such
an exient that no mesringfuliniernaional search can ba carrisd out, spediically:

3. D plaima Nos.:

becausa they are dependent cleims end are nol draltad In accardance with the sacond and third sentences of Rula 6.4(2).

BoxNo.lll  Qbservations whore unity of Invention is lecking (Conllnuation of item 3 of firsy sheet)

This Intemationz) Searching Authorlty found mull pla Inventicns In tis Intarnational application, as follows:

1. D As &ll raquired additionsal esarch faps wote fmely peld by the applicant, this Iniernational search report covers allsemchebla
claims.

additionat feas,

3. D As only some of e raguired eddilionsl search sss wera Umsly paic by the epplicent, s intemnationel szrrch reporicovers
only those claimis fur whigh fees vate paid, speclically claims Nos.:

4. D No required addiional swurch fees were gmely pald by the applilcant, Consaquently, thig Internationa ssarch regortis
i8avricted to fiws invention first menilonad In the claims; il Is coveied by claims Nos.:

o pIymant ot a protast foe.
fee vz not pakl vithin the tmg limit Specitied In the mvitation.

DNa protest accampenlad the payment of additional sessch fess.

2. D As all searchahte clalms could he sRamrhed withow affort fustiying an addiional fess; thig Authority did not inyite paymantoi

j Pemark on Protest DThe addiional search loss waro aooompanied by the applicant's protest and, whese applicable, the

)
{ Dme SoMiiil SSRrCh tees wers accompaniad by the applicant’s protaat but the applicable peotost

Farm PCTASA21D (cordtinuation of Hrst sheet [2)) (AprD 2005)
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Intesiational Apptication No. PCT/EP2006 M68U17

FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

Continuation of Box I1.1
Although claims 30-33 are directed to a method of treatment of the

human/animal body, the search has been carried out and based on the
alleged effects of the compound/composition.

Continuation of Box II.1

Ciaims Nos.: -

Rule 39.1(4v) PCT - Method for treatment of the human or animal body by
therapy :
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Informatlon on patent famlly membors

Intarnationsl appiication No

PCT/EP2006/068017
Patant dogument Fublication Patant femlly Pubiicatlon

cited In sBarch report dste member(s) datp
WO 2004089470 A 21-10-2004 MO 2004089896 Al 21-10-2004
EP 1618090 Al 25-01-2006
EP 1615698 A2 18-01-2006
JP 2006522746 T 05-10~2006
JP 2006522748 T 05-10-2006
WO 2004089471 A 21-10~2004 EP 1615697 A2 18-01-2006
JP 2006522749 T 05~10-2006
WO 2004089806 A 21-10-2004 WO 2004089470 A2 " 21-10-2004
EP 1618090 Al 25-01-2006
EP 1615698 A2 18-01-2006
_JP 2006522746 T 05-10-2006
JP 2006522748 T 05-10-2006

Fonn ACTAIARAO drotont famlly errex] (AR EOUR)
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REPUBLICA DE COLOMBIA 3{/[

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

Bogota,
2020

Doctor (&)

OLARTE GARCIA CARLOS REINALDO
hpoderadc(a) y/o Representante de
TRANSTECH PHARMA, INC

REFERENCIA Radicacidn No. 8 54219
Solicitud internacional PCT/EP2006/068017
Fecha inicic fase nacional 01/06/2008
Tramite 11
Evento 378
Actuacidn 430
Oficio No.

“8125

Comc resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decisién 486 de la Comisidn de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Onica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La solicitud no contiene la copia del documento en que consta la cesidn del
derecho a la patente del inventor al solicitante o a su causante. (Art. 26-k)
Decisidn 486.

En cumplimiente de lo dispuesto por el articulo 39 de la Decisidn 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En casgc de no dar cumplimiento al presente requerimiento, la solicitud se
considerard abandonada y perderd su prelacidn.

Notifiguese el presente oficlp conforme a lo dispussto en el numeral 5.2, literal
e}, del capitule guinto del/tifulo primero de la Circular Unica No.1l0 de 2001.

ALIX CARM&NZR CES I VERGEL
Jefe de la division de Nuevas Creaciones

Bl anterief  reguerimiento fue notificado por fijacién en lista de
f.echa

adpall fﬁ JU”‘ 2m




