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ENTRADA EN FASE NACIONAL
@ SOLICITUD DE: '
Patente de Invencion. ] Patente de Modelo de Utilidad.
[X] capitulo I. [ capitulo 1.
@ Nombre: MERCK PATENT GMBH
Sociedad constituida y existente bajo las .
SOLICITANTE leyes de Alemania. IDIE:TTIFICACION I:I
‘ C.C. NIT
(71) Direccién: Frankfurter Strasse 250
64293 Darmstadt C.E. [l Otro L
Alemania Cual
Domicilio: Darmstadt, Namero -
Alemania
Nombre: LUZ CLEMENCIA DE PAEZ IDENTIFICACION
Direccion: Carrera 42. No. 72-35 C.C. NIT |:|
Teléfono: 347 36 11
REPRESENTANTE| . 511 86 50 C.E. O oro I
O APODERADO E-mail: clientes@cavelier.com Cual
Domicilio: Bogota, Colombia. Numero 35.456.344 T.P 23.555
1. Daniel CRAVO 2. Franck LEPIFRE
@ 123, Avenue Jules Ferry, 12 Rue Rameau,
F-78500 Sartrouville, F-91160 Longiumeau,
INVENTOR (ES) Francia Francia
(72) 3. Sophie HALLAKOU-BOZEC 4. Christine CHARON
166 avenue Henri Ginoux, 1 Chemin de la Justice,
F-92120 Montrouge, F-91940 Gometz-le-Chatel,
Francia Francia

PCT (86)
.@ Solicitud Internacional No. PCT/EP2009/001937 = Fecha: 17 de marzo de 2009
Publicaciéon Internacional No. WO 2009/124636 A1 Fecha: 15 de octubre de 2009

Titulo (54)
@ DERIVADOS DE TIENOPIRIDONAS COMO ACTIVADORES DE PROTEINA
QUINASA ACTIVADOS POR AMP (AMPK)

@ Clasificacién Internacional (51) A61K 031/4365

Prioridad | (33) Pais de Origen (32) Fecha (31) Numero de Solicitud
siXl nold | EP 11 de abril de 2008 ~08290364.2
@ Comprobante de pago No.: 10-83,192 Fecha: 05 de octubre de 2010
Comprobante de pago No.: 10-78,451 Fecha: 20 de septiembre de 2010
Comprobante de pago No.: 10-79,590 Fecha: 23 de septiembre de 2010

Comprobante de pago No.: 10-80,835 Fecha: 27 de septiembre de 2010
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Anexos:

Comprobante de pago de la tasa de presentacion de la solicitud por $ 554.000.00.

Comprobante de pago por 5 reivindicaciones adicionales después de la décima rewmdncacnon
por $130.000.00.

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

Poderes, si fuere el caso.

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

Declaraciones.

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

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

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

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

De ser el caso, certificado de depdsito del material bioldgico.
Arte final 12x12

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

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

Otros: VER HOJA DE DOCUMENTOS ANEXOS
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@ Solicito la concesion de la patente,

NOMBRE: LUZ CLEMENCIA DE PAEZ

FIRMA : Vors Csrneanlcblies

C.C. 35.456.344 de Usaquén T.P. 23.555
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DOCUMENTOS ANEXOS

e
1. Publicacion Internacional WO 2009/124636 A1

Descripcion:
Paginas 68 en el idioma original
Paginas 107 en espaiol
Reivindicaciones: Numero (s) 15

Figuras: Numero (s)

[X] extracto de publicacion.

NO SE REALIZARON MODIFICACIONES EN LA FASE
INTERNACIONAL



Representacion y Poder con autenticacién notarial y Epostille
para patentes, modelos de utilidad, disefios industriales,
marcas de fiabrica, nombres comerciales, enscfias, nombres

LIER 179

;_/‘ A VVE« 4
&~ + ABOGADLS

EDIFICIO 81SKi,

CARRERA 4a N° 72-35 de dominio, lemas comerciales, licencias. o0s
BOGOTA, 8 - COLOMBIA -
' Representation and Power-of- Attorney with notarial
authentication and Apostille for patents, utility models,

industrial designs, trademarks, commercial

names, trade

REPRESENTACION Y PODER

emblems, domain names, slogans, licenses.

REPRESENTATION AND POWER- OF- ATTORNEY

Yo (nosotros), abajo firmado (s)/I (we), the undersigned

Qe
0463

MERCK PATENT GMBH

domiciliado (s) en/of _Frankfurter Strasse 250, 64293

Darmstadt, Republica Federal de Alemania

Hereby ratify the patent applications numbers 05.099.907 and 05,105,366 filed by Fmilio Ferre

ro on October 3 and 14, 2005, respectively, and

por el presente nombramos a EMILIO FERRERO, tpa. 31929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa.
23555 y GERMAN CAVELIER, tpa. 832, domiciliados.en la Carrera 4*
N°® 72_.35, Bogot4, Colombia, en obedecimiento a lo dispuesto en el
pardgrafo 1o del Articulo 543 del Cddigo de Comercio, el primero como
principal y los demas como suplentes, en su orden, como mis (nuestros)
representantes en todos los asuntos de propiedad industrial con facultad
para recibir notificaciones y nombrar apoderados judiciales o
extrajudiciales. E primer representante suplente reemplazaré al principal
en caso de ausencia o impedimento temporal o definitivo de aquél. La
misma regla se aplicarad cuando el segundo representante suplente haya
de reemplazar al primero, o el tercero al segundo. En tales casos, el
representante principal, o el primero, o segundo suplente, en su caso, o
ambos, declararan su intencién de no ejercer la representacién mediante
declaracion autenticada por Notario Piiblico en Colombia, o por Notario
u otro Funcionario Publico, o Cénsul de Colombia, en el extranjero; y si
se tratare de impedimento, con el certificado respectivo. Si alguno de los
nombrados faltare definitivamente, el siguiente tomard su lugar. Cuando
cesare la ausencia o impedimento del representante principal, o de su
primero o segundo suplentes, en su caso, podran ejercer la
representacién, en su orden, uno u otros segtn el caso, asumiéndola por
el solo hecho de ejercerla, cesando en ese momento el ejercicio de la
representacién por el primero, segundo o tercer suplente en su caso.

Ademas, confiero (conferimos) poder.a los abogados arriba nombrados,
para obtener la proteccién de mi (nuestra) propiedad industrial y contra
la competencia desleal, a cuyo efecto autorizo (amos) a los dichos
apoderados para que me (nos) representen ante cualesquiera entidades o
personas, ejerzan o no jurisdiccidn, especialmente ante las del orden
administrativo, contencioso-.administrativo y judicial, asi como los
tribunales de arbitramento, en todo lo concemiente a los siguientes
asuntos: a) Obtencién de patentes de invencidn, modelos de utilidad, y
disefios industriales; el registro de marcas de fabrica, colectivas,
defensivas, de servicio, lemas comerciales, nombres comerciales,
ensefias, nombres de dominio, variedades vegetales y denominaciones de
origen; su renovacion, traspaso, cambio de nombre o domicilig

cancelacion voluntaria; y el registro de licencias de uso de esos derec &

b) Las acciones de competencia desleal, proteccién del consu
oposiciones u observaciones, cancelacion administrativa y Jjudigead

a
nulidad, medidas cautelares, concesién de licencias, la tutela, “‘%\\\f“‘

4\.". (3s
proteccion de secretos industriales, y en general los juicios civildg '\“ E%&R.,%“
penales, administrativos o contencioso...administrativos relacionados con '\

in due compliance with the terms of paragraph 1st. of article 543 of the
Commercial Code, do hereby appoint EMILIO FERRERO, tpa. 31929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa.
23555 and GERMAN CAVELIER, tpa. 832, domiciled at Carrera 4* N°
7235, Bogoti, Colombia, the first as principal and the others as
alternates, in the order of their appointment, as our representatives for all
industrial property matters with faculty to receive notifications and to
appoint attorneys in and out of Court. The first alternate shall replace the
principal in case of his.absence or of temporal or definitive impediment.
The same rule will apply when the second alternate representative is to
replace the first one, ot when the third is to replace the first or second
alternates in their turn, or both of them, second. In such cases, the
principal representative, or the first or second alternates in their turn, or
both of them, shall state their intention not to act as representatives

“through a declaration given before a Notary Public in Colombia, or before

a Notary or another Public Official or a Colombian Consul abroad; and in
case of impediment, the appropriate certificate shall suffice. If any of the
appointees were to be definitely absent, the following alternate shall take
his place. When the absence or impediment of the principal
representative, or of the first or second alternate in their turn ceases, the
representation can be taken again in their sequence, by the principal, the
first or second alternate depending on case, and the mere fact or its

- exercise will suffice. The exercise of the representation by the first,

second or third alternates in their turn shall end at such time.

In addition, we grant a Power of Attorney in favor of the above_named
attorneys_at_law so that they may obtain the protection of my (our)
industrial property and against the unfair competition, for which purpose I
(we) authorize the said attorneys to represent me (us) before any
authorities or persons, with or without jurisdiction, specially those
administrative, adnnmstratxve contentious and judicial, as well as before
Arbitration (ot 3
of patents, }1 ,. ['
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’/ estos der,e‘chos‘;‘ ‘acOSOneQ &{proc'esos que promovamos O Se nos
promuevan. Y para que en 't‘od,os los asuntos arriba determinados, puedan
:.sustituir este mandato, transigir, conciliar, admitir los hechos del
proceso, desistir, cancelar, recibir, renunciar, y ratificar los actos de

agentes oficiosos.

Dado y firmado hoy/Given and signed this

o

they may substitute this Power of Attorney, compromise, conciliate, admit
the facts of the case, desist, cancel, receive, resign, and ratify acts done by

representatives without a power of attorney.

en/in
por/by
Firma Signature
Merck Patent GmbH
i.Vv. i.v.
07 om }1
Dr. Eiermann Dr. Lahg

PoHales, auiisualves 0 Coniencioso.. Aamnisrarivos relacionados con




CERT'IFiCACIQN NOTARIAL (SOCIEDAD)

‘Bl infrascrito Notdrio Certifica: Que la firma que antecede de
Dr. Volker Eiermann y Dr, Ulrich lang

NOTARIAL CERTIFICATION (COMPANY)

The undersigned Notary certifies: That the preceding signature of
Dr, Volker Eiermann and Dr, Ulrich lang

es auténtica; que el signatario desempefia actualmente el cargo
de Representantes

is authentic, that the signatory currently acts in the position of
4
Representatives

de la compafiia_MERCK PATENT GMBH

]

of the company _MERCK PATENT GMBH

sociedad que actualmente existe y estd organizada de acuerdo a
las leyes de la _Republica Federal de Alemania

a company currently existing and organized under the laws of
Germany

b

que la direccién de dicha compaiiia es __Frankfurter Strasse
250, 64293 Darmstadt, Repiblica Federal de Alemania

that the address is Frankfurter Strasse 250, 64293 Darmstadt,
Germany

)

y que el signatario tiene facultad para otorgar este documento.

Todos los hechos anteriores le constan por haber examinado los
documentos respectivos y de todo ello da fe.

Dado y firmado en Darmstadt

El
®

14 noviembre 2005

and that the signatory has the power to grant this document.

The Notary Public is aware and attests to the above facts upon
examination of the corresponding documents.

Given and signed in g?ﬂ//”f 7/04/ 7/

14 NOV. 2005

On

‘ This public document

A

APOSTILLE
(Convention de La Haye du 5 octobre 1961)

1. COUNLTY: oottt et

penales, administrativos o contencioso...administrativos relacionados con




File No. 580/2005

I hereby certify, that the above are the true signatures, subscribed today at

Frankfurter Stralle 250 in Darmstadt in my presence, of

1) Mr. Dr.Volker Eiermann

2) Mr.Dr.Ulrich Lang

business address: D-64293 Darmstadt, Frankfurter Stralle 250,

both identified by German identity card.

The notary public asked the appeared whether he or any

member of his

firm hat acted in the matter which is the subject of this instrument, except in

a notarial matter. The appeared denied.

Darmstadt, the 14" day of November 2005

Pfeiffgr -
notary Public

I. Lend: Bundesrepublik
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TRARUCCION OFICIAL No. 03.12/05 preparada por Maria Elvira Martelo, traductora
oficial aprobada por el Ministerio de Justicia mediante resolucién 2879 de 1999 y

reconocida por el Ministerio de Relaciones Exteriores.

A continuacion se traducen los sellos y legalizaciones de un documento de
Representacion y Poder escrito en inglés y espafiol, por el cual MERCK PATENT
GMBH, domiciliada en Frankfurter Strasse 250,64293, Darmstadt, Republica Federal de
Alemania, ratifica. las solicitudes de patente nL’lm_eros 05.099.907 y 05.105.366
presentadas por Emilio FERRERO los dias 3 y 14 de octubre, respectivamente, de
2005, y otorga poder a EMILIO FERRERO, GONZALO PERDOMO, LUZ CLEMENCIA

DE PAEZ y GERMAN CAVELIER.

Merck Patent GmbH
i.V. Y]
(Firma ilegible) (Firma ilegible)
Dr. Eiermann Dr. Lang

CERTIFICACION NOTARIAL (SOCIEDAD) otorgada en inglés y espafiol con respecto a

legal de MERCK PATENT GMBH.

Dado en Darmstadt el 14 de noviembre de 2005

Frankfurter Strasse 250, Darmstadt, en presencia por
1. Sr. Dr. Volker Eiermann
2. Sr. Dr. Ulrich Lang

Direccion comercial: D-64293 Darmstadt, Frankfurter Strasse 250, ambos identificados

con tarjeta de identidad de Alemania.

A




El notario publico pregunté a cada uno de los comparecientes si él o algin miembro de
su firma habia actuado en el asunto objeto de este instrumento de alguna forma

diferente a un asunto notarial. Los comparecientes respondieron que no.

Darmstadt, 14 de noviembre de 2005

(Firma ilegible)
(Sello del Sr. ALEXANDER PFEIFFER, Pfeiffer

NOTARIO DE DARMSTADT Notario publico

- Apostilla otorgada en la Republica Federal de Alemania el 16 de noviembre de 2005

bajo el No. 910 E 2/1 — 1930/05.C
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TRADUCCION OFICIAL No. 11059
de un documento escrito en Aleman, efectuada por Luz Arriaga de Herber,
resolucién del Ministerio de Justicia 599 del 6 de marzo 1978.-

Traduccion de la legalizacién y apostila en aleman que se encuentran a
continuacién de hn documento de ratificacion, representacion y poder, escrito en
espafol e inglés, por medio del cual MERCK PATENT GMBH, domiciliada en
Frankfurter Strasse 250, 64293, Darmstad, Republica Federal de Alemania, ratifica
las solicitudes de patentes No. 05.099.907 y 05.105.366 presentadas por Emilio
Ferrero el 3 y 14 de octubre 2005, respectivamente, y nombra como sus
representantes a ‘EMILIO FERRERO tpa 31929, GONZALO PERDOMO tpa 831,
LUZ CLEMENCIA DE PAEZ, tpa 23555 y GERMAN CAVELIER, tpa 832,
domiciliados en la Carrera 4. No. 72-35, Bogota. Dado y firmado por los sefiores Dr.
Eiermann y Dr. Lang, representantes legales de dicha firma. Hay dos firmas ilegible
de los mencionados sefiores. '

Sigue certificacién notarial en espafiol e inglés de las firmas de los sefiores Dr.
Eiermann y Dr. Lang, como representantes legales de MERCK PATENT GMBH,
domiciliada en Frankfurter Strasse 250, 64293, Darmstad, y de la existencia de la
sociedad, por el notario de Darmstadt, Alexander Pfeiffer, el 14 de noviembre de
2005.- Fdo.: firma ilegible.- (sello redondo en tinta) Alexander Pfeiffer — notario de
Darmstadt. |

Sigue certificacion solamente en inglés de las firmas de los sefiores Dr. Eiermann y -

Dr. Lang, como representantes legales de MERCK PATENT GMBH, por el notario
de Darmstadt, Alexander Pfeiffer, el 14 de noviembre de 2005.- Fdo.: firma ilegible.-
(sello redondo en tinta) Alexander Pfeiffer ~ notario de Danhstadt, bajo el No.
580/2005, del 14 de noviembre de 2005. o




APOSTILLE
(Convention de La Haya du 5 octobre 1961)
1. Pais: Republica Federal de Alemania
Este documento publico
2. Ha sido firmado por Alexander Pfeiffer

3. Actuando en calidad de notario
4. Lleva el sello oﬁci_al del notario de Darmstadt, Alexander Pfeiffer

e

Certificado
5. en Darmstadt 6. el 16 de noviembre de 2005
7. por el Presidente del Tribunal Regional
8. bajo el No 910 E 2/1 1930/05 S
9. Sello 10. Firma f“w , ,3 M
(sello redondo No.3, en tinta — Fdo:ilegible 3% 1 ug
El Presidente del Tribunal Regional Schichor “: o ::‘»
de Darmstadt) Vicepresidente ;- :1 ;5;
ES TRADUCCION FIEL Y COMPLETA, de la cual se deja copia en los archivos de
estas oficinas para su confrontacion.

. . e
PR [

Bogota, 9 de diciem»bre de 2005
C. 2013

LUZ ARRIACA DE NonsRs
'mnuc_ro e mr@ghere ?ﬁigﬁ
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CAVELIER \ 6

ABOGADOS
EDIFICIO SISKi
WEB SITE: www.cavelier.com . CARRERA 4 No. 72 - 35 TELEFONO: (57} (1) 347-3611
E-MAIL: cavelier@cavelier.com BOGOTA 8, COLOMBIA TELEFAX: (57) (1)217-9211 (57) (1) 310-4995

Sefiores
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
E. S. D.

Poderdante : MERCK PATENT GMBH

Poder conferido el : 14/11/2005

Yo, EMILIOC FERRERO, obrando como apoderado principal del
poderdante arriba mencionado, mediante el presente escrito
sustituyo el poder a mi otorgado a la doctora LUZ CLEMENCIA DE
PAEZ, identificada con cédula de ciudadania No. 35.456.344 vy

Tarjeta Profesional N°23.555, con todas las facultades que me

fueron conferidas.

Hago 1la anterior sustitucién conforme al articulo 66 del

Cédigo de Procedimiento Civil.

Senora Jefe,

S o o
EMILIO FERRERO

T.P.A. N° 31.929
C.C. N° 438.019 de Usaquén

CQJQN Tal ;
m %o RO, aym EEO?

Ui %
Acepto: ,&nc"“

Soin Dl ESe 2
LUZ CLEMENCIA DE PAEZ

T.P.A. N° 23.555

C.C. No. 35.456.344 de Usaquén

zWWf’ o

G o
,ARGA 3

X

N1T. 860.041.367-3
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

/‘/ "\
IJ N

000 Y A0 A

(43) International Pablication Dat JJU s (10) International Publication Number
nternational Publication Date A
15 October 2009 (15.10.2009) PCT WO 2009/124636 Al
(51) International Patent Classification: (81) Designated Stategunless othe!'wzse indicated, for every
AG61K 31/4365 (2006.01)  A61P 9/00 (2006.01) kind of nationgyprotection avdilable): AE, AG, AL, AM
CO7D 495/04 (2006.01) AG61P 35/00 (2006.01) AO, AT, AW/ AZ, BA, BB,/BG, BH, BR, BW, BY, BZ,
AG61P 3/00 (2006.01) AG61P 29/00 (2006.01) CA, CH CO, CRGlff' CZ, DE, DK, DM, DO, DZ,
(21) .International Application Number: EC, B /EG ES, Fl, GD, GE, GH, GM, GT, HN,
PCT/EP2009/001937 HR. ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,

(22) International Filing Date:
17 March 2009 (17.03.2009)

English
English

(25) Filing Language:
(26) Publication Language:

(30) Priority Data:
08290364.2 11 April 2008 (11.04.2008) EP

(71) Applicant (for all designated States except US). MER-
CK PATENT GMBH [DE/DE]; Frankfurter Strasse 250,
64293 Darmstadt (DE).

(72) Inventors; and
(75) Imventors/Applicants (for US only): CRAVO, Daniel

s LS, LT, LU, LY, MA, MD, ME,
,» MX, MY, MZ, NA, NG, NI, NO,
H, PL, PT, RO, RS, RU, SC, SD, SE, SG,
, ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA,

UGUSUZVCVNZAZMZW

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, S, SK, TR),
OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, ML,
MR, NE, SN, TD, TG).

[FR/FR]; 123, Avenue Jules Ferry, F-78500 Sartrouville Published:

(FR). LEPIFRE, Franck [FR/FR]; 12 Rue Rameau,
F-91160 Longjumeau (FR). HALLAKOU-BOZEC, So-

phie [FR/FR]; 166 avenue Henri Ginoux, F-92120 Mon- —

trouge (FR). CHARON, Christine {FR/FR]; 1 Chemin
de la Justice, F-91940 Gometz-le-Chatel (FR).

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

‘

(54) Title: THIENOPYRIDONE DERIVATIVES AS AMP-ACTIVATED PROTEIN KINASE (AMPK) ACTIVATORS

R2 OH

R3
(1)

wO 20097124636 A1 | ||| 0800000 000010 O A

(57) Abstract: The present invention relates to compounds of formula (I) wherein R1, R2 and R3 are as defined in claim 1, in-
cluding pharmaceutical compositions thereof and for their use in the treatment and/or prevention of diseases and disorders-modu-
lated by AMP agonists. The invention is also directed to intermediates and to a method of preparation of compounds of formula

O.



10

15

20

25

WO 2009/124636 PCT/EP2009/001937
1

THIENOPYRIDONE DERIVATIVES AS AMP- AC:TIVATED PROTEIN
KINASE (AMPK) ACTIVATORS
FIELD OF THE INVENTION

The invention relates to thienopyridone derivatives that are activators of AMPK-
activated protein kinase (AMPK) of formula (l).

R? OH A
R3
A
R % ( )
ST N” o
H

The invention also relates to the preparation and use of these thienopyridones in
the treatment of disorders such as diabetes, metabolic syndrome, obesity, cancer,

inflammation.
BACKGROUND OF THE INVENTION

The invention had the object of finding novel compounds having valuable
properties, in pérticular those which can be used for the preparation of
medicaments.

The present invention relates to compounds that are useful in the treatment and/or
prevention of diseases such as diabetes, metabolic syndrome, obesity, cancer,
inflammation.

Also provided are methods of treating diseases and disorders which can be
treated by activating AMPK, comprising administering an effective amount of a
compound of this invention.

The present invention therefore relates to compounds according to the invention
as medicaments and/or medicament active ingredients in the treatment and/or
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prophylaxis of the said diseases and to the use of compounds according to the
invention for the preparation of a pharmaceutical for the treatment and/or
prophylaxis of the said diseg‘xses and also to a process for the treatment of the said
diseases which comprise;; the administration of one or more compounds

according to the invention t¢ a patient in need of such an administration.

Surprisingly we have found that thienopyridone derivatives activate AMPK;
therefore, these compour_k‘nds are especially suitable for the prevention and
treatment of diabetes, mef_abolic syndrome, obesity, cancer, inflammation. It has
been found that the compeiunds according to the invention and salts thereof have
very valuable pharmacoioé ical properties while being well tolerated.
in particular, they exhibit Af MPK activating effects.
The host or patient may ihelong to any mammal species, for example a primate
species, particularly huméns; rodents, including mice, rats and hamsters; rabbits;
horses, cows, dogs, cat%r, etc. Animal models are of interest for experimental
investigations, where the); provide a model for the treatment of a human disease.

/

i
AMPK is well establisheds as a sensor and regulator of cellular energy homeostasis
(Hardie D.G. and Hawley: S.A; “AMP-activated protein kinase: the energy charge
hypothesis revisited” Bijoassays, 23, 1112, (2001), Kemp B.E. et al. "AMP-
activated protein kinase, super metabolic regulator”, Biochem; Soc. Transactions,
31, 162 (2003)). Al!osteq‘c activation of this kinase due to rising AMP levels occurs
in states of cellula\r!| energy depletion. The resulting serine/Threonine
phosphorylation of targej‘ enzymes leads to an adaptation of cellular metabolism to
low energy state. The njet effect of AMPK activation induced changes is inhibition
of ATP consuming prog":esses and activation of ATP generating pathways, and
therefore regeneration "of ATP stores. Examples of AMPK substrates include
acetyl-CoA carboxylasej‘ (ACC) and HMG-CoA - reductase (Carling D. et al., “A
commun bicyclic protein kinase cascade inactivates the regulatory enzymes of
fatty acid and choie;';teroi biosynthesis”, FEBS letters, 223, 217 (1987)).
Phosphorylation and tﬁerefore inhibition of ACC leads to a decrease in fatty acid
synthesis (ATP—cons_ugfning) and at the same time to an increase in fatty acid
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oxidation (ATP-generating). [Phosphorylation and resulting inhibition of HMG-CoA-

reductase leads to a decrease in cholesterol synthesis. Other substrates of AMPK
include hormone sensitive "jpase (Garton A. J. et al. ‘phosphorylation of bovine
hormone-sensitive lipase b): AMP-activated protein kinase; A possible antilipolytic
mechanism”, Eur. J. Bjochem. 178, 249, (1989)), glycerol-3-phosphate

acyliransferase (Mucio D. [#l. et al. “AMP-activated kinase reciprocally regulates

triacylglycerol synthesis ani} fatty acid oxidation in liver and muscle: evidence that
sn-glycerol-3-phosphate ac;y(tranferase is a novel target”, Biochem. J., 338, 783,
(1999)), malonyl-CoA dec%;rboxylase (Sarah A. K. et al., “activation of malonyl-
CoA decarboxylase in rat skeletal muscle by contraction and the AMP-activated
protein kinase activator 5; aminoimidazole-4-caboxamide-1-B-D-ribofuranoside”, J.
Biol. Chem., 275, 24279, (:000)).

AMPK is also implicated Jn the regulation df liver metabolism. Elevated glucose
production by the liver is c -major cause of fasting hyperglycemia in T2D (Saltiel et
al., “new perspectives intf»’) the molecufar pathogenesis and treatment of type 2
diabetes, cell 10, 517-52/3 (2001)). Gluconeogenesis in the liver is regulated by
multiple enzymes such fas phosphoenolpyruvate carboxykinase (PEPCK) and
glucose-6-phosphatase : ~-G6Pase). Activation of AMPK suppresseé the
transcription of theses' genes in hepatoma cells (Lochhead et al, “5-
aminoimidazole-tl-carboxfamide riboside mimics the effects of insulin on the
expression of the 2 key g; uconeogenic genes PEPCK and glucose-6-phosphatase,
Diabetes, 49,896-903 (2(00))

A‘MPK activation also c:4_own-regulates gluconeogenesis acting on some other
genes expression. Thes;a effects may be due to its ability to down- regulate key
transcription factors such as SREBP-1c (Zhou G. et al., “ Role of AMP-activated
protein kinase in mecHanism of metformin action” J. Clin. invest., 108, 1167
(2001)) ChREBP (Kawapguchi T. et al., * mechanism for fatty acids sparing effect
on glucose induced transcription: regulation of carbohydrate response element
binding protein by Al\{fP-activated protein kinase” J. Biol. Chem. 277, 3829
involved in (Leclerc 1. el al., “Hepatocyte nuclear factor-40(2001)) or HNF-4 type 1
maturity-onset diabetesj. of the young is a novel target of AMP-activated protein
kinase” Diabetes, 50, 1515 (2001)) or by direct phosphorylation of transcriptional
coactivators such as p'w'SOO (Yang W; et al., “Regulation of transcription by AMP-

)
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activated protein kinase; [*hosphorylation of p300. blocks its interaction with
nuclear receptors” J. Biol. Chem. 276, 38341 (2001)) and TORC2.

AMPK is considered as al"m aftractive candidate for contraction-induced skeletal
muscle glucose uptake be sause it is activated in parallel with elevation in AMP
and a reduction in creattre phosphate energy stores (Hutber et al. “Electncal
stimulation inactivates mqscle acetyl - CoA carboxylase and increases AMP-
activated protein kinase”' Am. J. Physiol. Endocrinol. Metab. 272, E262-E66
(1997)). Furthermore, AI(J.)AR-induced activation of AMPK increases glucose
uptake (Merrill et al. ‘AICA Riboside increases AMP-activated protein kinase, fatty
acid oxidation and gluco',e uptake in rat muscle” Am. J. Physiol. Endocnnol
Metab. 273, E1107-E11;.2 (1997)) concomitantly with glucose transporter 4
(GLUT4) fusion with plasf na membrane (Kurth-Kraczek “5'-AMP-activated protein
kinase activation causes;GLUT4 translocation in skeletal muscle, Diabetes, 48,
2001667-1671 (1999)). Over expression of an kinase dead subunit in skeletal
muscle abolishes AICAft, but partially impairs contraction-stimulated glucose
uptake (Mu J. et al. “A role for AMP-activated protein kinase in contraction and
hypoxia-regulated glucosj]e transport in skeletal muscle, Mol. Cell. 7, 1085-1094
(2001)). These findings{ suggest that additional pathways mediate contraction
induced glucose uptake }‘vhereas it is apparent that AMPK mediates the effects of
AICAR on glucose uptak::.

Despite extensive studyjon upstream stimuli that activate AMPK, investigation on
the downstream substraffe(s) of AMPK-mediated glucose uptake is lacking. More
recent reports revealed that Akt substrate of 160kDa (AS160) is an important
substrate downstream c; i Akt that is involved in insulin-stimulated glucose uptake.
In addition to insulin, cdntraction and activation of AMPK by AICAR is associated
with increased phosjohorylation of AS160 in rodent skeletal muscle.
Phosphorylation of AS1!‘50 is impaired or abolished in skeletal muscle from AMPK
a2 knockout, g3 knoc!‘cout, and a2-kinase dead mice in response to AICAR
treatment (Treeback ej.' al. AMPK-mediated AS160 phosphorylation in skeletal
muscle is dependent or,:' AMPK catalytic and regulatory subunits, Diabetes (2006)).
This coroborates findin?gs of impaired AICAR-stimulated glucose uptake in skeletal
muscle of these mice !' Jorgensen S..B. et al. Knockout of the a2 but not al §'-
AMP-activated proteinf:(inase isoform abolishes 5-aminoimidazole-4-carboxamide-

s
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1b-4 ribofuranoside but not tontraction-induced glucose uptake in skeletal muscle,
J. Biol. Chem. 279, 1070{1079 (2004)). Therefore, AS160 appeared to be a
downstream target of AMPK:‘ in mediating glucose uptake in skeletal muscle.
Taken together all thesej metabolic effects provide evidence that AMPK
suppresses liver gluconeog}:enesis and lipid production, while decreasing hepatic
lipid deposition via increast: :d lipid oxidation, thus improving the glucose and lipid
profile in T2D.

More recently an involvem;ent of AMPK in the regulation of not only cellular but
also whole body energy matabolism has become apparent. It was shown that the
adipocyte-derived hormong: leptin leads to a stimulation of AMPK and therefore to
an increase in fatty acid c:»xidation in skeletal muscle (Minokoshi Y. et al, “leptin
stimulates fatty-acid oxidalion by activating AMP activated protein kinase”, Nature,
415, 339 (2002)). Adipoujlectin another adipocyte derived hormone leading to
improved carbohydrate 'and lipid metabolism, has been demonstrated to
stimutated AMPK liver ar;l‘d skeletal muscle (Yamanauchi T. et al., “adiponectin
stimulates glucose utilizaion and fatty acid oxidation by activating AMP-activated
protein kinase”, Nature N:ledicine, 8, 1288, (2002)), Tomas E. et al., * Enhanced
muscle fat oxidation and:i-glucose transport by ACRP30 globular domain: Acetyl-
CoA carboxylase inhibitifm and AMP-activated protein kinase activation” PNAS,
99, 16309, (2002)). The jactivation of AMPK in these circumstances seems to be

independent of increasin(j cellular AMP levels but rather due to phosphorylation by -

one or more yet to be ide{ ntified upstream kinases.

Based on the knowlecge of the above-mentioned consequences of AMPK
activation, profound benf sficial effects would be expected from in vivo activation of
AMPK. iIn liver, decredsed expression gluconeogenic enzymes would reduce
hepatic glucose output : ind improve overall glucose homeostasis, and both direct
inhibition and/or reduced expression of key enzymes in lipid metabolism would
increase glucose uptak:ia and fatty acid oxidation with resuiting improvement of
glucose homeostasis j and, due to a reduction in intra-myocyte ftriglyceride
accumulation, to impjfoved insulin action. Finally, the increase in energy
expenditure should Iealiii to a decrease in body weight. The combination of these
effects in the metabo)i;“: syndrome would be expected to significantly reduce the

, - g .
risk for acquiring cardlci: vascular diseases.

&
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Several studies in rodents s: upport this hypothesis (Bergeron R. et al. “Effect of 5-
aminoimidazolé-A-carboxarr_!Fide-1 (beta)-D-rifuranoside infusion on in vivo glucose
metabolism in lean and obe: se Zucker rats”, Diabetes, 50, 1076 (2001), Song S.M.
et al., 5- aminoimidazole 4-dicarboxamide ribonucleoside treatment improves
glucose homeostasis in ins}l ulin-resistant diabeted (ob/ob) mice”, Diabetologia, 45,
56 (2002), Halseth A.E. et al., "Acute and chronic treatment of ob/ob and db/db
mice with AICAR decrezflses blood glucose concentrations”, Biochem. and
Biophys. Res. Comm., 294, 798 (2002), Buhl E. S. et al., * Long-term AICAR
administration reduces mejJ tabolic disturbances and lowers blood pressure in rats
displaying feature of the injsulin resistance syndrome”, Diabetes, 51, 2199 (2002)).
Until recently most in vivo l‘ studies have relied on the AMPK activator AICAR, a cell
permeable precursor of ZMP. ZMP acts as an intracellular AMP mimic and, when
accumulated to high enouf jh levels, is able to stimulate AMPK activity (Corton J.M.
et al. “5- aminoimidazo\e;:i4—dicarboxamide ribonucleoside, a specific method for
activating AMP-activated ;‘protein kinase in intact cells?”, Eur. J. Biochem., 229,
558 (1995)). However, ZNMP also acts as an AMP mimic in the regulation of other
enzymes, and therefore r:wot a specific AMPK activator (Musi N. and Goodyear L.
J., “Targeting the AMP-;activated protein kinase for the treatment of type 2
diabetes”, Current Drugl Targets-immune, Endocrine and Metabolic Disorders,
2 119 (2002)). Several in;vivo studies have demonstrated beneficial effects of both
acute and chronic AICAER administration in rodent models of obesity and type 2
diabetes (Bergeron R. iet al., “Effect of 5-aminoimidazole-4-carboximide-1b-D
ribofuranoside infusion an in vivo glucose metabolism in fean and obese Zucker
rats”, Diabetes, 50, 165.76, (2001), Song S.M. et al, " 5-aminoimidazole-4-
carboxamide ribonucled’ide treatment improves glucose homeostasis in insulin -
resistant diabetic (ob/bjp) mice” , Diabetologia, 45, 56, (2002), Halseth AE. et
al.,"Acute and chronic tieatment of ob/ob and db/db mice with AICAR decreases
blood glucose concentrfations" Biochem.Biophys. Res. Comm. 294, 788, (2002),
Buhl E. S. et al., v Long-term AICAR administration reduces metabolic
disturbances and !owerfs blood pressure in rats displaying feature of the insulin
resistance syndrome”, j)iabetes, 51, 2199 (2002)). For example, 7 week AICAR
administration in the cjfbeSe Zucker (fa/fa) rat leads to a reduction in plasma
triglycerides and free: fatty acids, an increase in HDL cholesterol, and a
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normalisation of glucose m: etabolism as assessed by an oral glucose tolerance
test (Minokoshi Y. et al., “Li;ptin stimulates fatty-acid oxidation by activating AMP-
activated protein kinase”, Nature, 415, 339, -2002)). in both ob/ob and db/db mice,
8 day AICAR administratio’h reduces blood glucose by 35% (Halseth A.E. et al,,
“Acute and chronic treatm‘jent of ob/ob and db/db mice with AICAR decreases
blood glucose concentratio'is”, Biochem. Biophys. Res. Comm., 294, 798 (2002)).
In addition to AICAR, it wz'las found that the diabetes drug metformin can activate
AMPK in vivo at high conceéintrations (Zhou G. et al.,”"Role of AMP-activated protein
kinase in mechanism of m itformin action”, J. Clin. Invest., 108, 1167,( 2001), Musi
N. et al.,” Metformin incréiases AMP-activated protein kinase activity in skeletal
muscle of subjects with tyjoe 2 diabetes”, Diabetes, 51, 2074, (2002)), although it
has to be determined to what extent its antidiabetic action relies on this activation.
As with leptin and adipor| ectin, the stimulatory effect of metformin is indirect via
activation of an upstrean; kinase (Zhou G. et al.,"Role of AMP-activated protein
kinase in mechanism ofmletformin action”, J. Clin. Invest., 108, 1167, ( 2001)).
More recently, a small mblecule AMPK activator have been described. This direct
AMPK activator, named A-769662 a member of the Thlenopyndone family in vivo
induces a decrease '“. plasma glucose and triglycerides (Cool. B. et al,
“Identification and characl-'l terization of a small molecule AMPK activator that treats
key components of type|2 diabetes and the metabolic syndrome”, cell Metab., 3,
403-416, (2006)). |

fn addition to pharmacol:pgic intervention, several transgenic mouse models have
been developed in the' last years, and initial results are becoming available.
Expression of dominantlhegative AMPK in skeletal muscle of transgenic mice has
demonstrated the AICAEF! effect on stimulation of glucose transport is dependant of
AMPK activation (Mu | J. et al., “Role for AMP-activated protein kinase in
contraction and hypoxia regulated glucose transport in skeletal muscle”, Molecular
Cell, 7, 1085, (2001)), a'hd therefore likely not caused by non-specific ZMP effects.
Similar studies in othej- tissues will help to further define the consequences of
AMPK activation. It is e:_éxpected that pharmacologic activation of AMPK will have
benefits in the metabolic syndrome with improved glucose and lipid metabolism
and a reduction in body weight. To qualify a patient as having metabolic

I
1
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syndrome, three out of the; five following criteria must be met: elevated blood
pressure above 130/85mm¥“|g, fasting blood glucose above 110mg/dl, abdominal
obesity above 40" (men) ci'rr 35" (women) waist circumference, and blood lipid
changes as defined by incrzase in triglycerides above 150mg/dl or decrease HDL
cholesterol below 40mg/dli:(men) or 50mg/dl (women). Therefore, the combined
effects that may be achieve{’d through activation of AMPK in a patient who qualifies

as having metabolic syndrame would raise the interest of this target.

Stimulation of AMPK has bJ sen shown stimulate expression of uncoupling protein 3
(UCP3) skeletal muscle (Zjihou m. et al., “UCP-3 expression in skeletal muscle:
effects of exercise, hypoxfa, and AMP-activated protein kinase”, AM. J. Physiol.
Endocrinol. Metab., 279, E;5622, (2000)) and might therefore be a way to prevent
damage from reactive oxy_j jen species. Endothelial NO synthase (eNOS) has been
shown to be activated thrc;‘ugh AMPK mediated phosphorylation (Chen Z.-P. et al.,
“AMP-activated protein kiriase phosphorylation of endothelial NO synthase”, FEBS
Letters, 443, 285, (1999))_,'5 therefore AMPK activation can be used to improve local

circulatory systems.

AMPK has a role in regljllating the mTOR pathway. mTOR is a serine/threonine
kinase and is a key regul‘; itor of protein synthesis. To inhibit cell growth and protect
cells from apoptosis indiced by glucose starvation, AMPK .phosphorylates TSC2
at Thr-1227 and Ser—134; 5 increasing the activity of the TSC1 and TSC-2 complex
to inhibit m-TOR. In add[ ition, AMPK inhibits mTOR action by phosphorylation on
Thr-2446. Thus, AMPK f adirectly and directly inhibits the activity of mTOR to limit
protein synthesis. AMPP.;IL may also be a therapeutic target for many cancers that
have constitutive active‘Jtion of the PI3K-Akt signalling pathway. Treatment of
various cancer cell lines by AICAR attenuated the cell proliferation both in vitro
and in vivo studies f (Giri R; R.,“5-Aminoimidazole-4-carboxamide-1-beta-4-
ribofuranoside inhibits ,cancer cell proliferation in vitro and in vivo via AMP-
activated protein kinasj;’a (AMPK”, J. Biol. Chem. (2005)). Two reports link the
treatment of metforminiwith a lower risk of cancer in diabetic patients (Evans J.M.
“Metformin and reduce} risk of cancer in diabetic patients’, BMJ, 330,1304-1305,
(2005)) ,
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The activation of AMPK byjAICAR has been shown to reduce expression of the
lipogenic enzymes FAS asnd ACC, resulting in suppression of proliferation in
prostate cancer cells. Mam cancer cells display a markedly increased rate of de
novo fatty acid synthesis v,orrelated with htgh levels of FAS. Inhibition of FAS
suppresses cancer cell prollferation and induces cell death. Thus, AMPK activation
and inhibition of FAS act?vity is a clear target for pharmacological therapy of
cancers.

In some publications it hais been described that AICAR as an AMPK activator
exerts anti-inflammatory djlseases. It has been observed that AICAR attenuates
the production of proinfl:iimmatory cytokines and mediators (S. Giri et al. J.
Neuroscience 2004, 24:47;9-487), AICAR in rat model and in vitro attenuates EAE
progression by limiting inﬁltration of leucocytes across blood brain barrier (BBB)
(N Nath. Et af. J. of lmmuno(ogy 2005, 175:566-574; R. Prasad et al. J. Neurosci
Res. 2006, 84:614-625) and it has been suggested recently that AMPK activating
agents act as anti- mﬂammatory agents and can hold a therapeutic potential in
Krabbe disease/twitcher f!isease (an inherited neurological disorder) (S.Giri et al.
J. Neurochem. 2008, Maﬁ 19).

PRIOR ART

US5,602,144 discloses i“ihienopyridone derivatives for the treatment of cerebral
ischemia or schizophrenia.

US 7,119,205 discloses jhienopyridones derivatives for the treatment useful for the
treatment of diabetes, ok; iesity as AMPK activators.

W02007019914 disclos s thienopyridone derivatives for the treatment useful for
the treatment of diabetes‘s, abesity as AMPK activators.

i

SUMMARY OF THE IN//ENTION

The invention relates to: compounds of the formula (1)
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(1)

in which :

R’ denotes H, A, O/} OH, Hal, NO;, COOA, COOH, CHO, COA, CONH,,
CONHA, CONAy, (3N, SO2A, SO:NH;, Ar or Het,

R% R® each, independénj ly of one another, denote Ar or Het,

Ar denotes phenyi, n: aphthyl, each of which is unsubstituted or mono-, di-, tri-,
tetra- or pentasub: stituted by A, Hal, OA, OH, CHO, COA, NHz, NHA, NA;,
NO,;, COOA, co OH, CONH,, CONA, CONA;, SOzA, CN, C(=NH)NH,,
C(=NH)NHOH and/or Het,

Het denotes a mono-;:or bicyclic unsaturated or aromatic heterocycle having 1
to 4 N, O and/or { atoms, which may be mono-, di- or trisubstituted by Hal,
A, OA, OH, C(—,;‘O, COA, COOH, CQOA, CN, NO;, NHz, NHA, NAy,
CONH;, CONHA and/or CONA,, |

A denotes unbranc;: hed or branched alkyl having 1-10 C atoms, in which 1-7
H atoms may be replaced by OH, F, Cl and/or Br, or
denotes c:ycloalkf yl having 3-7 C atoms,

Hal denotes F, ClI, B‘}' orl,

and pharmaCeuticaIly ussabie salts and stereoisomers thereof, including mixtures

thereof in all ratios,

excluding compounds of the formula (1) where

-R'=H; R? = phenyl ; 13%= 3-methoxypheny
-R'=H:R*=R3= pheyl
-R'=H, R? = phenyt ,/R® = 2-thiazoyl.

H

|

Some preferred compo unds of formula (1) are the following :

n
3,5-diphenyl-4-hydroxy :2-methyl-6,7-dihydro-thieno|2,3-b]pyridin-6-one,
methyl 3,5-diphenyi- 4I hydroxy-6-ox0-6,7-dihydro-thieno{2,3-b]pyridine-2-

carboxylate,

2
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ethyl 3,5-diphenyl-4-hydrox /-6-ox0-6,7-dihydro-thieno{2,3-blpyridine-2-
carboxylate, '

3,5-diphenyl-4-hydroxy-6-o'«0-6, 7-dihydro-thieno[2,3-b]pyridine-2-carboxylic acid,
3,5-diphenyl-4-hydroxy-N-i rethyl-6-0x0-6,7-dihydro-thieno{2,3-b]pyridine-2-
carboxamide, | '

3,5-diphenyl- 4—hydroxy-2-§ wydroxymethyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-2,3,5-triphenyl- i3, 7-dihydro-thienof2,3-b]pyridin-6-one,
3,5-diphenyl-4—hydroxy-6- : xo-6, 7-dihydro-thieno(2,3-b]pyridine-carboxamide,
3,5-di phenyl—4-hydroXy-2-|i nethylsulfonyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-cyano-3,5-diphenyl-4-hy droxy-6, 7-dihydro-thienof2,3-b]pyridin-6-one,

4-hyd roxy-5-(2-hydroxyphj anyl)-3-phenyl-2-methyl-6,7-dihydro-thieno{2,3-blpyridin-
6-one, j

4-hydr0xy-5-(2-methoxypi ienyi)-3-phenyi-6, 7-dihydro—thieno[2',3-b]pyridin-6~one,
2-chloro-4-hydroxy-5-(2-niethoxyphenyl)-3-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one, -“ -
2—ch(oro—4—hydroxy—5-(2-l’j ydroxyphenyl)-3-phenyl-6,7-dihydro-thieno{2,3-blpyridin-
6-one, j

2—chloro—4—hydroxy—5—(2~t: enzyloxyphenyl)-3-phenyl-6, 7-dihydro-thieno[2,3-
b]pyridin-6-one, _:
4-hydroxy-3-phenyl-5-(pyridin-4-y!)-2-methyi-6,7-dihydro-thieno[2,3-b]pyridin-6-one
4-hydroxy-3-phenyl -5-( p;yridine-S-y\)- 6,7-dihydro-thieno[2,3-b]pyridin-6-one,
A-hydroxy-5-(4-methoxyjthenyl)-3-phenyl-6, 7-dihydro-thieno(2,3-bjpyridin-6-one,
2-chloro—4-hydroxy-5-(4-l’ nethoxyphenyl)-3-phenyl-6,7-dihydro-thieno[2,3-bJpyridin-
6-one

4-hydroxy-5-(4-hyd roxypj heny!)-3-phenyl-6,7-dihydro-thieno(2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-5—(4-|’ hydroxyphenyl)-3-phenyl-6, 7-dihydro-thieno(2,3-blpyridin-
6-one, ’ '
4-hydroxy-5-(4-cya nopf; enyi)-3-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy—5-(4-dimethy; aminophenyl!)-3-phenyl-6,7-dihydro-thieno[2,3-b)pyridin-6-
one, |

4—hydroxy-5—(4—methoxyl iphenyl)-2-methyl-3-phenyl-6,7-dihydro-thieno{2,3-
blpyridin-6-one, | -
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4—hydroxy-5-(4—hydroxyphei wi)-2-methyl-3-phenyi-6, 7-dihydro-thieno{2,3-b]pyridin-
6-one, |

2-ch(oro-4~hydroxy-5—(4-(arr’l inohydroxyiminomethyl)phenyl)-3-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one, |
2-chloro-4—hydroxy~5—(4-met;.hylsulfonylpheny!)—3-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,

4-(2-chloro-4-hydroxy-3- phenyl -6-0x0-6,7-dihydro-thieno[2,3-b]pyridin-5-yl)benzoic
acid,

2-chloro-4-hydroxy-5-(4-triﬂti yromethylphenyl)-3-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one, '

4-(2-chloro-4-hydroxy-5- phen yl-6-0x0-6,7-dihydro-thieno(2,3-blpyridin-3-
yhbenzamide,

N-methyl—4-(2-chtoro—4—hydro§ ty-5-phenyl-6-0x0-6,7-dihydro-thieno[2, 3-b]pyridin-3-
yhbenzamide, |

2—chloro—4—hydrdxy—5-(3—methé ixyphenyl)- 3-phenyl-6,7-dihydro-thieno(2,3-
blpyridin-6-one,

2-chloro-4-hydroxy—5—(3~hydroL shenyl)- 3-phenyl-6,7-dihydro-thieno{2,3-blpyridin-6-
one,

4-hydroxy-5-(3- methoxypheny\) 2-methyl-3-phenyl-6,7-dihydro-thieno[2,3-
b)pyridin-6-one,

4-hydroxy-5- (3—methoxyphenyh 3-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-5-(3-cyano)) phenyl)- 3-phenyt-6,7-dihydro-thieno[2,3-b]pyridin-6-
one, \

2—ch|oro-4-hydroxy—5-(3-(amind hydroxyiminomethyl)phenyl)-3-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one, i

2-chloro-4-hydroxy-5- (3—methyl‘\ulfonylphenyl) -3-phenyl-6,7- dlhydro thieno(2,3-
blpyridin-6-one, !

3-(2-chloro-4- hydroxy-5—phenyf-‘ -0x0-6, 7-dihydro-thieno[2,3- b]pyndln-3 yI)benzouc
acid,

4-hydroxy-5-(3-triﬂuoromethy!phli anyl)-3-phenyl—6,7-dihydro-thieno[2,3—b]pyridin-6-
one,

2-ch)oro—4-hydroxy-5-(3-triﬂuoro{ nethylphenyl)-3-phenyl-6,7-dihydro-thieno(2,3-
b]pyridin-6-one, | 4
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2~ch|oro-4-hydroxy-5-(3—an{ inoiminomethylphenyi)-3-phenyi-6,7-dihydro-
thienof2,3-b]pyridin-6-one Hydrochlorhyde

: N-methyl-3-(2-chloro-4-hydr: oxy-5-phenyl-6-0x0-6, 7—dihydro-thieno[2,3-b]pyridin~3-
y)benzamide, ;

3-(4-bromopheny! )-4-hydrox: y-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one
3-(4-chlorophenyi)-4-hydroxi-5-phenyl-6, 7-dihydro-thieno(2,3-b]pyridin-6-one,
3-(4-ﬂuorophenyl)-4-hydroxy; :5-phenyl-6,7-dihyd roéthieno[2 ,3-blpyridin-6-one,
2-chloro-3-(4-fluo rophenyi)-41 -hydroxy-5-phenyl-6,7-dihydro-thieno]2,3-b)pyridin-6-
one __

3-(4-bromophenyl)-4-hydrox§ ~5-(pyridin-3—y!)—6,7-dihydro-thieno[2,3-b]pyridin-6-
one, l‘

3-(4—bromophenyl)-4-hydroxy'i 5-(pyridin-4-y1)-6,7-dihydro-thieno[2,3-b]pyridin-6-
one,

3+( 4—brom0phenyl)-4-hydroxy-i 5-(pyridin-2-yl)-6,7-dihydro-thieno[2,3-b]pyridin-6-
one, "
4-hydroxy-3-(4-hydroxyphenyl'-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-3—(4-methoxypheny\| )-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hyd roxy-3-(4-meth0‘i kyphenyl}-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,

2-chloro—4-hydroxy-3-(4-hydro>€! yphenyl)-5~phenyl-6, 7-dihydro-thieno|2,3-b]pyridin-
6-one,
4-hydroxy-3-(naphth-2-y1)-5-ph¢inyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(naphth-2,yl}-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-6-
one, l‘

4-hydroxy-3-(1 —hydroxy-naphth-! 2-yl)-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-6-
one, “ .
2-chloro-4-hydroxy-3-(1 -hydroxy: -naphth-2-yl)-5-phenyl-6,7-dihydro-thieno|2,3-
blpyridin-6-one, I‘

4-hydroxy-3-(4—methylphenyl)~5-i yhenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2—chIoro-4—hydroxy—3-(4-methylpla' ienyl)-5-phenyl-6,7-dihydro-thieno[2, 3-b]pyridin-6-
one I‘, | .
4-hydroxy~3-(4—triﬂuoromethy!phe% nyl)-5-phenyi-6, 7-d ihydro-thienof2,3-blpyridin-6-

one,
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4-hydroxy-3-(4-n-butylphenyl)-5-phenyl-6,7-dihydro-thieno{2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(4-n-butylphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,
4-hydroxy-3-(4-hydroxymethylphenyl!)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-

.one,

4-hydroxy-3-(4-tert-butylphenyl)-5-phenyl-6,7-dihydro-thieno{2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(4-tert-butylphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one _
4-hydroxy-3,5-di-(4-methoxyphenyl)-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-3,5-di-(4-hydroxyphenyl)-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
4—hydroxy~3-(4-methoxyphenyl)fS-(4-ﬂuorophenyl)-6,7-dihyd ro-thieno{2,3-
b]pyridin-6-one,

4-hydroxy-3-(4-hydroxyphenyi)-5-(4-fluorophenyl)-6, 7-dihydro-thieno[2,3-b]pyridin-
6-one, ,
2-chloro-4-hydroxy-3-(4-hydroxyphenyl)-5-(4-fluorophenyl)-6,7-dihydro-thieno{2,3-
b}pyridin-6-one,
4-hydroxy-3-(4-fluorophenyl)-5-(4-methoxyphenyl)-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
4-hydroxy-3-(4-fluorophenyl)-5-(4-hydroxyphenyl}-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,

2-chloro-4-hydroxy-3-(4-fluorophenyl)-5-(3-cyanophenyl)-6, 7-dihydro-thieno[2,3-
b]pyridin-6-one, |
3-(2-chloro-4-hydroxy-3-(4-fluorophenyl)-6-0x0-6,7-dihydro-thieno{2,3-b]pyridin-5-
yhbenzoic acid,
2-chloro-4-hydroxy-3-(4-methoxyphenyl)-5-(3-cyanophenyl)-6,7-dihydro-
thieno[2,3-b]pyridin-6-one, '
4-(4-hydroxy-5-phenyl-6-oxo0-6, 7-dihydro-thieno[2,3-b]pyridin-3-yl)benzamide, )
4-hydroxy-3-(3-methoxyphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(3-methoxyphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,
4-hydroxy-3-(3-hydroxyphenyl)-5-phenyi-6,7-dihydro-thieno[2,3-b}pyridin-6-one,
2-chloro-4-hydroxy-3-(3-ethoxyphenyl)-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-6-

one,
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3-(3-flurophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-3-(3-flurophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-
one,
4-hydroxy-3-(3-methy|pheny|)~5-phenyl-6,7-dihydro—thieno[2,3-b]pyridin—6—one,
2-chloro-4-hydroxy-3-(3-methylphenyl)-5-phenyl-6,7-dihydro-thieno|[2,3-b]pyridin-6-
one,
3-(3-bromophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2, 3-b]pyridin-6-one,
4-hydroxy-3-(3-hydroxymethylphenyl)-5-phenyi-8,7-dihydro-thieno[2,3-b]pyridin-6-
one, '
2-chloro-4-hydroxy-3-(3-hydroxymethylphenyl)-5-phenyl-6,7-dihydro-thieno[2, 3~
b]pyrid'in-6-one, _
4-hydroxy-3-(3-methylsulfonylphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-b}pyridin-6-
one,
3-(2-chloro-4-hydroxy-5-phenyi-6-oxo-6,7-dihydro-thieno[2,3-b]pyridin-3-yl)benzoic
acid,
4-hydroxy-3-(2-methoxyphenyl)-5-phenyl-6,7-dihydro-thieno(2,3-bjpyridin-6-one,
2-chloro-4-hydroxy-3-(2-methoxyphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,
4-hydroxy-3-(2-hydroxyphenyl)-5-phenyi-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-hydroxyphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,

2-chloro-4-hydroxy-3-(2-benzyloxyphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one,
3-(2-fluorophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-blpyridin-6-one,
2-chloro-3-(2-flucrophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-
one,
3-(2-bromophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
3-(2-chiorophenyi)-4-hydroxy-5-phenyi-6, 7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-3-(2-chlorophenyl)-  4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,
4-hydroxy-3-(2-methylphenyl)-5-phenyl-6,7-dihydro-thieno{2,3-bjpyridin-6-one,
2-chloro-4-hydroxy-3-(2-methylphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-

one,
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3-(2,4-dimethoxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-
one, .
3-(2,4-dihydroxyphenyl)-4-hydroxy-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-6-
one,
3-(2-fluoro-4-hydroxyphenyl)-4-hydroxy-5-pheny!-6,7-dihydro-thienof2,3-b]pyridin-
6-one,
2-chloro-3-(2-fluoro-4-hydroxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
3-(2-fluoro-4-methoxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,
2-chloro-3-(2-fluoro-4-methoxyphenyi)-4-hydroxy-5-phenyl-6, 7-dihydro-thieno[2,3-
b]pyridin-6-one,

3-(2,4-difluorophenyl)-4-hydroxy-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-6-one,
2-ch|oro—3~(2,4—diﬂuorophenyl)-4-hydroxy-5~pheny|-6,7~dihyd ro-thieno[2,3-
blpyridin-6-one,

3-(5-chloro-2-fluoro-4-hydroxyphenyl)-4-hydroxy-5-phenyl-6, 7-dihydro-thieno[2,3-
b]pyridin-6-one, ’
3-(2-benzyloxy-4-fluorophenyi)-4-hydroxy-5-phenyl-6, 7-dihydro-thieno(2,3-
blpyridin-6-one,
3-(2-benzyloxy-4-fluorophenyl)-2-chloro-4-hydroxy-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
4-hydroxy-3-(2-hydroxy-4-fluorophenyl)-5-phenyl-6,7-dihydro-thienof2,3-b]pyridin-
6-one,
2-chloro-4-hydroxy-3-(2-hydroxy-4-fluorophenyl)-5-phenyi-6,7-dihydro-thieno[2,3-
blpyridin-6-one, |
3-(3,5-dibenzyloxyphenyl)-4-hydroxy-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-6-
one,

3-(3,5-dihydroxyphenyl}-4-hydroxy-5-phenyl-6, 7-dihydro-thieno{2,3-blpyridin-6-
one, '
3-(3,5-dimethoxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno{2, 3-b}pyridin-6-
one,
3-(2-benzyloxy-5-flurophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,
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3-(3-fluoro-4-methoxyphenyl)-4-hydroxy-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-
6-one,
2-chloro-3-(3-fluoro-4-methoxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one,

3-(3-fluoro-4-hydroxyphenyl)-4-hydroxy-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-
6-one,
2-chloro-3-(3-fluoro-4-hydroxyphenyl)-4-hydroxy-5-phenyl-6, 7-dihydro-thieno[2, 3-
b]pyridin-6-one,
4-hydroxy-3-(3-methoxy-4-bromophenyl)-5-phenyl-6,7-dihydro-thienof2,3-
blpyridin-6-one,
4-hydroxy-3-(3-hydroxy-4-bromophenyl)-5-phenyl-6, 7-dihydro-thieno{2, 3-blpyridin-
6-one,
3-(5-fluoro-2-hydroxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,

2-chloro-3-(5-fluoro-2-hydroxyphenyl)-4-hydroxy-5-phenyl-6, 7-dihydro-thieno[2,3-
b]pyridin-6-one,
3-(2-benzyloxy-5-fluorophenyl)-2-chloro-4-hydroxy-5-phenyl-6,7-dihydro-
thieno(2,3-b]pyridin-6-one,
3-(4-bromo-2-methoxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
3-(4-bromo-2-hydroxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,
3-(2,6-diflurophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno(2,3-b]pyridin-6-one,
2-chloro-3-(2,6-diflurophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one, |
4-hydroxy-3-(2-hydroxy-5-methoxyphenyl)- 5-phenyi-6,7-dihydro-thieno{2,3-
b]pyridin-6-one,
3-(2-benzyloxy-5-methoxyphenyi)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
4-hydroxy-3-(2-hydroxy-4-methoxyphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one,

4—h9droxy-3-(2-methoxy—4-methylphenyl)— 5-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one,
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2-chloro-4-hydroxy-3-(2-metHoxy-4-methylphenyl)-5~pheny|—6,7-dihydro-thieno[2,3~
b]pyridin-6-one, '

4-hydroxy-3-(2-hydroxy-4-methyiphenyl)- 5-phenyl-6,7-dihydro-thieno[2,3-
b)pyridin-6-one,
2-chloro-4-hydroxy-3-(2-hydroxy-4-methylphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-é-one, |

4-hydroxy-3-(3-methoxy-4-methyiphenyl)- 5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
2-chloro-4-hydroxy-3-(3-methoxy-4-methytphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,

4-hydroxy-3-(3-hydroxy-4-methylphenyl)- 5-phenyl-6,7—dihydro-thieno[2,3—
b]pyridin-6-one,
2-chloro-4-hydroxy-3-(3-hydroxy-4-methyiphenyl)-5-phenyl-6, 7-dihydro-thieno|2, 3-
b)pyridin-6-one,
4-hydroxy—3—(2-methdxy—4—methylphenyl)-S-(S—cyanophenyl)—6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
4-hydroxy-3-(2-hydroxy-4-methylphenyl)-5-(3-cyanophenyl)-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-hydroxy-4-methylphenyl)-5-(3-cyanophenyl)-6,7-dihydro-
thieno[2,3-b]pyridin-6-one, -

4-hydroxy-3-(2,6-dihydroxyphenyl)-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-6-
one,

4-hydroxy-3-(2-hydroxy-6-methoxyphenyi)-5-phenyl-6, 7-dihydro-thieno[2,3-
b)pyridin-6-one, '
3-(1,4-benzodioxan-6-yl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-
one,

3-(1,4-benzodioxan-6-yl)-2-chloro-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-
b]lpyridin-6-one,
2-chloro-3-(3,4-difluorophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one,
4-(4-hydroxy-5-phenyl-6-0x0-6,7-dihydro-thienof2,3-b]pyridin-3-yl)benzoic acid,
4-(2-chloro-4-hydroxy-5-phenyl-6-oxo-6,7-dihydro-thieno{2,3-b]pyridin-3-yl)benzoic
acid,
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3-(3~carboxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
3-(furan-2-yl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-3-(furan-2-yl)-4-hydroxy-5-phenyi-6, 7-dihydro-thieno[2,3-b]pyridin-6-one,
3-(pyrazin-2-yl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-5-phenyl-3-(pyridin-3-yl)- 6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-5-phenyl-3-(pyridin-3-yl)- 6,7-dihydro-thieno[2,3-b]pyridin-6-
one,

4-hydroxy-5-phenyl-3-(pyridin-4-yi)-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-ch|oro—4-hydroxy-5—phenyl-3-(pyridin-4—yl)— 6,7-dihydro-thieno[2,3-bjpyridin-6-
one,

2-bromo-3,5-diphenyl-4-hydroxy- 6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-3,5-diphenyl-4-hydroxy- 6,7-dihydro-thieno|2,3-b]pyridin-6-one.

A selection of these preferred compounds is

2-cyano-3,5-diphenyl- 4-hydroxy-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-5-(3-methoxyphenyl)-3-phenyl-6,7-dihyd ro-thieno[2,3—b]pyridih-6-one,
4-hydroxy-3-(1-hydroxy-naphth-2-yl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-
one,
3-(4-bromo-2-hydroxyphenyt)-4-hydroxy-5-phenyl-6,7-dihydro-thienof2,3-b]pyridin-
6-one,

4-hydroxy-3-(2-hydroxy-5-methoxyphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,

4-hydroxy-3-(2-hydroxy-4-methyiphenyl}-5-phenyl-6, 7-dihydro-thienof2,3-b]pyridin-
6-one,

4-hydroxy-3-(3-hydroxy-4-methylphenyl)-5-phenyl-6, 7-dihydro-thieno{2,3-b]pyridin-
6-one,4—hydroxy-3-(2-hydroxy-4-methy|phenyl)—5-(3-cyanophenyl)~6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(3-hydroxy-4-methylphenyi)-5-phenyl-6,7-dihydro-thieno(2,3-
b]pyridin-6-one,
2-chloro-4-hydroxy-3-(3-hydroxy-4-methylphenyl)-5-phenyl-6,7-dihydro-thieno[2, 3-
b]pyridin-6-one,
2-chloro-4-hydroxy-3-(3-methoxy-4-methylphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one,
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2-chloro-3-(5-fluoro-2-hydroxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-
b)pyridin-6-one,
2-chloro-4-hydroxy-3-(4-fluorophenyf)-5-(3-cyanophenyl)-6, 7-dihydro-thieno[2,3-

“b)pyridin-6-one,

2-chloro-4-hydroxy-3-(1-hydroxy-naphth-2-yl)-5-phenyl-6,7-dihydro-thieno{2, 3-
blpyridin-6-one, :
N-methyl-3-(2-chloro-4-hydroxy-5-phenyl-6-oxo-6,7-dihydro-thieno[2,3-b]pyridin-3-
yl)benzamide, '
4-hydroxy-5-(2-methoxyphenyl)-2-methyl-3-phenyl-6,7-dihydro-thieno(2,3-
blpyridin-6-one,

2-chloro-4-hydroxy-5-(2-methylphenyl)-  3-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,

2-chloro-5-(2-fluorophenyl)- 4-hydroxy-3—phenyl—6,7-dihydro—thieno[2,3-b]'pyridin-6-
one,

2-chloro-4-hydroxy-3-phenyi-5-(pyridin-3-yl)-6, 7-dihydro-thieno[2,3-b]pyridin-6-
one,
2-chloro-4-hydroxy-5-(6-methoxypyridin-3-yl)-3-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,

2-chloro-4-hydroxy-3-phenyl-5-(thiophen-2-yl)-  6,7-dihydro-thienof2,3-b]pyridin-6-
one,

2-chloro-4-hydroxy-3-phenyl-5-(thiophen-3-yl)-  6,7-dihydro-thieno{2,3-b]pyridin-6-
one,

2-chloro-4-hydroxy-5-(3-methyloxazol-5-yl)-3-phenyl-6, 7-dihydro-thienof2,3-
b)pyridin-6-one,
2-chloro—5~(4-triﬂuoromethylphenyl)-4—hydroxy—3-phenyl-6,7—dihydro-thieno[2,3—
b]pyridin-6-one, .
2-chloro-5-(4-fluorophenyl)-4-hydroxy-3-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-
one, |
2-chloro-~5-(4-chlorophenyl)-4-hydroxy-3-phenyl-6,7-dihydro-thienof2,3-b]pyridin-6-
one,
2-chloro-4-hydroxy-5-(4-methylphenyl)-3-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-

one,
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2-chloro-5-(3-fluorophenyl)-4-hydroxy-3-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-
one,
2-chloro-4-hydroxy-5-(3-methyiphenyi)-3-phenyl-6,7-dihydro-thieno(2,3-blpyridin-6-
one,

2'chloro—4-hydroxy—5-(3,4-dimethoxyphenyl)—3-bhenyl-6,7-dihydro—thieno[2,3-
bjpyridin-6-one,
2-chloro-3-(4-chlorophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-
one,

2-chloro-4-hydroxy-3-(napht-1-yl)-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-6-one,
3-(2-ethoxypyridin-5-y1)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-3-(4-ethyiphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-
one, |
2-chloro-4-hydroxy-3-[4-(1-methylethyl)phenyi}-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one, ‘ ‘
2-chioro-4-hydroxy-5-phenyl-3-(4-propylphenyl)-  6,7-dihydro-thieno[2,3-b]pyridin-
6-one,

2-chloro-4-hydroxy-3-(1-hydroxy-5-chloronapht-2-yl)-5-phenyl-6,7-dihydro-
thieno{2,3-b]pyridin-6-one,
2-chloro-5-(4-fluorophenyl)-4-hydroxy-3-(1-hydroxynapht-2-yi)-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(1-hydroxynapht-2-y)-5-{(4-methyipheny!)-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
2-chloro-3-(4-fluoro-2-methoxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-
b)pyridin-6-one, _
3-(4-fluoro-2-hydroxyphenyl)-4-hydroxy-5-(4-methylphenyl)-6,7-dihydro-thieno[2, 3-
b]pyridin-6-one, |
2-chloro-4-hydroxy-3-(5-fluoro-2-methoxyphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
bjpyridin-6-one,
2-chloro-4-hydroxy-3-(3,4-dimethoxyphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
3-(4-fluoro-2-hydroxyphenyl)-4-hydroxy-5-(4-methoxyphenyl)-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
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3-[2-Chloro-4-hydroxy-3-(2-hydroxy-4-methylphenyl)-6-oxo-6, 7-dihydro-thieno[2,3-
b]pyridin-S-yl]-benzoic acid,
2-chioro-3-(4,5-difluoro-2-hydroxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-hydroxy-4-methylphenyl)-5-(4-methylphenyl)-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-hydroxy-4-methylphenyl)-5-(pyridin-3-yl)-6,7-dihydro-
thieno[2,3-b]pyridin-6-one, '
2-chloro-4-hydroxy-3~(3,4-dimethylphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
2-chloro-3-(3-fluoro-4-methyl-2-methoxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
3-(3-fluoro-2-hydroxy-4-methylphenyl)-4-hydroxy-5-phenyl-6, 7-dihydro-thieno[2,3-
b)pyridin-6-one,
3-(3-fluoro-4-methyl-2-methoxyphenyl)-4-hydroxy-5-(4-methylphenyl)-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
3-(3-fluoro-4-methyl-2-methoxyphenyl)-4-hydroxy-5-(4-fluorophenyl)-6, 7-dihydro-
thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-methoxy-3,4-dimethylphenyl)-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-hydroxy-3,4-dimethylphenyi)-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
2-chloro-3-(4-fluorophenyl)-5-(4-fluorophenyl)-4-hydroxy-6, 7-dihydro-thieno[2,3-

- b]pyridin-6-one,

3-(3-fluoro-2-hydroxy-4-methylphenyl)-5-(4-fluorophenyl)-4-hydroxy-6, 7-dihydro-
thieno([2,3-b]pyridin-6-one,
3-(3-fluoro-2-methoxy-4-methylphenyl)-5-(4-fluorophenyl)-4-hydroxy-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
2-chloro-3-(3-fluoro-2-hydroxy-4-methylphenyl)-5-(4-fluorophenyl)-4-hydroxy-6,7-
dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-hydroxy-4,5-dimethylphenylphenyl)-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
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- 2-chloro-3-(3,4-difluoro-2-hydroxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one, '
2-chloro-3-(4-ethyl-2-hydroxyphenyl)-4-hydroxy-5-phenyl-6, 7-dihydro-thieno[2,3-
b]pyridin-6-one,

5 2-chloro-3-(3-fluoro-2-hydroxy-4-methylphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
2-fluoro-3-(3-fluoro-2-hydroxy-4-methylphenyl)-5-(4-fluorophenyl)-4-hydroxy-6,7-
dihydro-thieno{2,3-b]pyridin-6-one,
2-chloro-3-(4-fluoro-2-hydroxyphenyl)-4-hydroxy-5-(4-methoxyphenyi)-6,7-dihydro-

10 thieno[2,3-b]pyridin-6-one,
2-chloro-3-(4-fluoro-2-hydroxyphenyl)-5-(4-fluorophenyl)-4-hydroxy-6,7-dihydro-
thieno[2,3-b]pyridin-6-one, '
2-chloro-3-(4-ﬂuoro-2-hydroxyphenyl)-4-hydroxy-5-(4—methy!phenyl)-6,7-dihydro-
thieno[2,3-b]pyridin-6-one.

15
The invention relates to the compounds of the formula | and salts thereof and to a
process for the preparation of compounds of the formula | according to Claims 1-
11 and pharmaceutically usable salts and stereoisomers thereof,
characterised in that a compound of the formula (ii)

20

0]

2 ALK
R 0

/ \ | (n

R1 S NH

e

0

wherein R', R?, R® have the meanings indicated in Claim 1,
and ALK denates C4-Cg alky!
25

is cyclised under basic conditions,.

and/or a base or acid of the formula | is converted into one of its salts.
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The invention also relates to the racemic forms, tautomeric forms, enantiomers,
diastereoisomers, epimers and organic or mineral salts of the compounds of the
general formula (1), as well as their crystalline forms, including their polymorphic
forms and the polymorphic forms of the compounds of formula (1).

The present invention is directed not only to racemic mixtures of these
compounds, but also to individual sterecisomers and/or diastereoisomers thereof
as well or as mixtures of these in all proportions. |

The invention also relates to the stereoisomers (including E, Z isomers) and the
hydrates and solvates of these compounds. Solvates of the compounds are taken
to mean adductions of inert solvent molecules onto the compounds which form
owing to their mutual attractive force. Solvates are, for example, mono- or

dihydrates or alcoholates.

Compounds of formula | also mean their pharmaceutically usable derivatives as
well as their solvates.

Pharmaceutically usable derivatives are taken to mean, for example, the salts of
the compounds according to the invention and also so-called prodrug compounds.

Prodrug derivatives are taken to mean compounds of the formula | which have
been modified, with, for example, alkyl or acyl groups, sugars or oligopeptides and
which are rapidly cleaved in the organism to form the active compounds according
to the invention.

These also include biodegradable polymer derivatives of the compounds
according to the invention, as is described, for example, in Int. J. Pharm. 115, 61-
67 (1995). ‘

The term “prodrug” as used herein refers to any compound that when
administered to a biological system generates the “drug” substance (a biologically
active compound) as a result of spontaneous chemical reaction(s), enzyme

catalyzed chemical reaction(s), and/or metabolic chemical reaction(s).

The expression “effective amount” means the amount of a medicament or

pharmaceutical active ingredient which causes a biological or medical response
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which is sought or aimed at, for example by a researcher or physician, in a tissue,
system, animal or human. |

In addition, the expression “therapeutically effective amount” means an amount
which, compared with a corresponding subject who has not received this amount,
has the following consequence:

irhproved treatment, healing, prevention or elimination of a disease, syndrome,
condition, complaint, disorder or prevention of side effects or also the reduction in
the progress of a disease, condition, disorder or side effects or also the reduction
in the progress of a disease, condition or disorder.

The expression “therapeutically effective amount” also encompasses the amounts

which are effective for increasing normal physiological function.

The invention also relates to mixtures of the compounds of the formula | according
to the invention, for example mixtures of two diastereomers, for example in the
ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.

These are particularly preferably mixtures of stereoisomeric compounds.

For all radicals which occur more than once, their meanings are independent of
one another.

Above and below, the radicals and parameters R', R?, R3, have the meanings
indicated for the formula 1, unless expressly indicated otherwise.

A denotes alkyl, is unbranched (lihear) or branched, and has 1,2, 3,4,5,6,7, 8, 9
or 10 C atoms. A preferably denotes methyl, furthermore ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl or tert-butyl, furthermore also pentyl, 1-, 2- or
3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-ethylpropyl, hexyl, 1-, 2-, 3- or
4-methylpentyl, 1,1-, 1,2-,1,3-, 2,2-, 2,3- or 3,3-dimethylbutyl, 1- or 2-ethylbutyl,
1-ethyl-1-methylpropyl, 1-ethyl-2-methylpropyl, 1,1,2- or 1,2,2-trimethylpropyi,
further preferably, for example, trifluoromethyi.

A very particularly preferably denotes alkyl having 1, 2, 3, 4, 5 or 6 C atoms,
preferably methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, hexyl, trifluoromethyl, pentafluoroethyl or 1,1,1-triffluoroethyl.
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Moreover, A preferably denotes unbranched or branched alkyl having 1-10 C
atoms, in which 1-7 H atoms may be replaced by OH, F and/or Cl. ‘

Cycloalkyl preferably denotes cyclop_ropy!, cyclobutyl, cyclopentyl, cyclohexy! or
cycloheptyl.

R! preferably denotes H, A, Hal, COOA, COOH, CONH,;, CONHA, CONA;, CN,
S0OA, SO,NH; or phenyl.

" R? preferably denates phenyl, naphthyl , each of which is unsubstituted or mono-,

di-, tri-, tetra- or pentasubstituted by A, Hal, OA, OH, , COOA, COOH, CONH,
CONA, CONA; and/or SO2A

or denotes Het.

R3 preferably denotes phenyl, naphthyl , each of which is unsubstituted or mono-,
di-, tri-, tetra- or pentasubstituted by A, Hal, OA, OH, NH;, NHA, NA,, COOA,
COQH, CONH;, CONA, CONA;, SO.A, CN, C(=NH)NH; and/or C(=NH)NHOH or

denotes Het.

Ar denotes, for example, phenyl, o~, m- or p-tolyl, o-, m- or p-ethylphenyl, o-, m- or
p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butylphenyl, o-, m- or
p-hydroxyphenyl, o-, m- or p-nitrophenyl, o-, m- or p-aminophenyl, o-, m- or p-(N-
methylamino)phenyl, o-, m- or p—(N—methylaminocarbonyl)phenyl,’ o-, m- or
p-acetamidophenyl, 0-, m- or p-methoxyphenyl, o-, m- or p-ethoxyphenyl, o-, m- or
p-ethoxycarbonylphenyl, o-, m- or p-(N,N-dimethylamino)phenyl, o-, m- or p-(N,N-
dimethylaminocarbonyl)phenyl, o-, m- or p-(N-ethylamino)phenyl, o-, m- or p-(N,N-
diethylamino)phenyl, o-, m- or p-fluorophenyl, o-, m- or p-bromophenyl, o-, m- or
p- chlorophenyl, o-, m- or p-(methylsulfonamido)phenyl, o-, m- or p-(methylsulfon-
yliphenyl, o-, m- or p-cyanophenyl, o-, m- or p-ureidophenyl, o-, m- or
p-formylphenyl, o-, m- or p-acetylphenyi, o-, m- or p-aminosulfonylphenyl, o-, m- or
p-carboxyphenyl, o-, m- or p-carboxymethylphenyl, o-, m- or p-carboxymethoxy-
phenyl, further preferably 2,3-, 2 4-, 2,5-, 2,6-, 3,4- or 3,5-diflucrophenyl, 2,3-, 2,4-,
2,5-, 2,6-, 3,4- or 3,5-dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4~ or 3,5-dibromo-
phenyl, 2,4- or 2,5-dinitrophenyl, 2,5- or 3,4-dimethoxyphenyl, 3-nitro-4-chloro-
phenyl, 3-amino-4-chloro-, 2-amino-3-chloro-, 2-amino-4-chloro-, 2-amino-5-
chloro- or 2-amino-6-chlorophenyl, 2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N,N-
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dimethylaminophenyl, 2,3-diaminophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-tri-
chlorophenyl, 2,4,6-trimethoxyphenyl, 2-hydroxy-3,5-dichlorophenyl, p-iodophenyl,
3,6-dichloro-4-aminophenyl!, 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl, 2,5-
diftuoro-4-bromophenyl, 3-bromo-6-methoxyphenyl, 3-chloro-6-methoxyphenyt,
3-chloro-4-acetamidophenyl, 3-fluoro-4-methoxyphenyl, 3-amino-6-methyiphenyl,
3-chloro-4-acetamidophenyl or 2,5-dimethyi-4-chiorophenyl.

Irrespective of further substitutions, Het denotes, for example, 2- or 3-furyl, 2- or
3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4-
or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-,
3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore preferably 1,2,3-triazol-1-, -4-
or -5-yl, 1,2,4-triazol-1-, -3- or 5-yl, 1- or 5-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl,
1,2,4-oxadiazol-3- or -5-yt, 1,3,4-thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl,
1,2,3-thiadiazol-4- or -5-yl, 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or
7-indolyl, 4- or 5-isoindolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 2-, 3-, 4-, 5-, 6- or
7-indazolyl, 1-, 3~, 4-, 5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl,
3-, 4-, 5-, 6- or 7- benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or
7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or
8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyi, 3-, 4-, 5-, 6-, 7- or 8--innolinyl, 2-,
4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-, 7- or 8-2H-benzo-
1,4-oxazinyl, further preferably 1,3-benzodioxol-5-yl, 1,4-benzodioxan-6-yl, 2,1,3-
benzothiadiazol-4- or -5-yl or 2,1,3-benzoxadiazol-5-yl.

The heterocyclic radicals can also be partially or fully hydrogenated.

Het can thus also denote, for example, 2,3-dihydro-2-, -3-, -4- or -5-furyl, 2,5-
dihydro-2-, -3-, -4- or 5-furyl, tetrahydro-2- or -3-furyl, 1,3-dioxolan-4-yl, tetrahydro-
2- or -3-thienyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4-
or -5-pyrrolyl, 1-, 2- or 3-pyrrolidinyl, tetrahydro-1-, -2- or -4-imidazolyl, 2,3-
dihydro-1-, -2-, -3-, -4- or -5-pyrazolyl, tetrahydro-1-, -3- or -4-pyrazolyl, 1,4-
dihydro-1-, -2-, -3- or -4-pyridyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5- or -6-pyridyl,
1-, 2-, 3- or 4-piperidinyl, 2-, 3- or 4-morpholinyl, tetrahydro-2-, -3- or -4-pyranyl,
1,4-dioxanyl, 1,3-dioxan-2-, -4- or -5-yl, hexahydro-1-, -3- or -4-pyridazinyl,
hexahydro-1-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or 3-piperazinyl, 1,2,3,4-tetrahydro-1-

A
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. 2 -3-, -4-, -5-, -6-, -T- or -8-quinolyl, 1,2,3,4-tetrahydro-1-,-2-,-3-, -4-, -5-, -6-, -7-
or -8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8- 3,4-dihydro-2H-benzo-1,4-oxazinyl, further
preferably 2,3-methylenedioxyphenyl, 3,4-methylenedioxyphenyl, 2,3-
ethylenedioxyphenyl,  3,4-ethylenedioxyphenyl,  3,4-(difluoromethylenedioxy)-

phenyl, 2,3-dihydrobenzofuran-5- or 6-yl, 2,3-(2-oxomethylenedioxy)phenyl or also

3,4-dihydro-2H-1,5-benzodioxepin-6- or -7-yl, furthermore preferably 2,3-dihydro-

benzofuranyl or 2,3-dihydro-2-oxofuranyl.

Het preferably denotes a mono- or bicyclic aromatic heterocycle having 1to 4 N, O
and/or S atoms,

Most preferably Het denotes pyridyl, pyrimidinyl, furanyl, isoxazolyl, imidazolyl,
pyrazolyl, oxézolyl, pyrrolyl, thiazolyl, isothiazolyl, thienyl, triazolyl, tetrazolyl,

indolyl, benzimidazolyl or indazoiyl.

Accordingly, the invention relates, in particular, to the compounds of the formula |
in which at least one of the said radicals has one of the preferred meanings
indicated above. Some preferred groups of compounds may be expressed by the
following sub-formulae 1a to Ig, which conform to the formula | and in which the
radicals not designated in greater detail have the meaning indicated for the

formula 1, but in which

inla R’ denotes H, A, Hal, COOA, COOH, CONH,, CONHA, CONA;, CN,
SO,A, SO,NH; or phenyl;

inlb R? denotes phenyl, naphthyl, each of which is unsubstituted or mono-
, di-, tri-, tetra- or pentasubstituted by A, Hal, OA, OH, COOA,
COOH, CONH,, CONA, CONA; and/or SO2A
or

denotes Het;

intc  R® denotes phenyl, naphthyl, each of which is unsubstituted or mono-
, di-, tri-, tetra- or pentasubstituted by A, Hal, OA, OH, NHz, NHA,
NA,, COOA, COOH, CONH,, CONA, CONA;, SO2A, CN,
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C(=NH)NH; and/or C(=NH)NHOH
or '
denotes Het;

denotes a mono- or bicyclic aromatic heterocycle having 1 to 4 N,

O and/or S atoms;

denotes pyridyl, pyrimidiny), furanyl, isoxazolyl, imidazolyl,
pyrazolyl, oxazolyl, pyrrolyl, thiazolyl, isothiazolyl, thienyl, triazolyl,

etrazolyl, indolyl, benzimidazolyl or indazoly;

denotes unbranched or branched alkyl having 1-10 C atoms, in
which 1-7 H atoms may be replaced by OH, F, Cl and/or Br;

denotes H, A, Hal, COOA, COOH, CONH;, CONHA, CONA;, CN,
SO,A, SO,NH; or phenyt,

denotes phenyl, naphthyl each of which is unsubstituted or mono-,
di-, tri-, tetra- or pentasubstituted by A, Hal, OA, OH, COOA,
COOH, CONHj, CONA, CONA; and/or SO2A

or

denotes Het,

denotes phenyl, naphthyl , each of which is unsubstituted or
mono-, di-, tri-, tetra- or pentasubstituted by A, Hal, OA, OH, NH,,
NHA, NA;, COOA, COOH, CONH,, CONA, CONA;, SO-A, CN,
C(=NH)NH, and/or C(=NH)NHOH

or

denotes Het,

denotes a mono- or bicyclic aromatic heterocycle having 1 to 4 N,
O and/or S atoms,

denotes unbranched or branched alkyl having 1-10 C atoms, in
which 1-7 H atoms may be replaced by OH, F, Cl and/or Br,
denotes F, Cl, Bror|;
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and pharmaceutically usable salts and stereoisomers thereof, including mixtures

thereof in all ratios.

Preparation of thienopyridone derivatives of the formula (1)

The compounds of the present invention may be prepared in a number of
methods well known to those skilled in the art, including, but not fimited to those
described below, or through modifications of these methods by applying standard
techniques known to those skilled in the art of organic synthesis. All processes
disclosed in association with the present invention are contemplated to be
practiced on any scale, including milligram, gram, multigram, kilogram,
multikilogram or commercial industrial scale.

it will be appreciated that the compounds of the present invention may
contain one or more asymmetricaﬂy substituted carbon atoms, and may be
isolated in optically active or racemic forms. Thus, all chiral, diastereomeric,
racemic forms and all geometric isomeric forms of a structure are intended, unless
the specific stereochemistry or isomeric form is specifically indicated. It is well
known in the art how to prepare such optically active forms. For example, mixtures
of stereoisomers may be separated by standard techniques including, but not
limited to, resolution of racemic forms, normal, reverse-phase, and chiral
chromatography, preferential salt formation, recrystallization, and the like, or by
chiral synthesis either from active starting materials or by defiberate chiral
synthesis of target centers.

in the reactions described hereinafter, it may be necessary to protect reactive
functional groups, for example hydroxy, amino, imino, thio or carboxy groups, where
these are desired in the final product, to avoid their unwanted parficipation in the
reactions. Conventional protecting groups may be used in accordance with standard
practice, for examples see T.W. Greene and P.. G. M. Wuts in Protective Groups in
Organic Chemistry, John Wiley and Sons, 1991; J. F. W. McOmie in Protective
Groups in Organic Chemistry, Plenum Press, 1973.

Some reactions may be carried out in the presence of a base. There is no
particular restriction on the nature of the base to be used in this reaction, and any
base conventionally used in reactions of this type may equally be used here, provided
that it has no adverse effect on other parts of the molecule. Examples of suitable
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bases include: sodium hydroxide, potassium carbonate, potassium tertiobutylate,
sodium tertioamylate, triethylamine, potassium hexamethyldisilazide, alkali metal
hydrides, such as sodium hydride and potassium hydride; alkyllithium compounds,
such as methyllithium and butyllithium; and alkali metal alkoxides, such as sodium
methoxide and sodium ethoxide.

Usually, reactions are carried out in a suitable solvent. A variety of solvents may
be used, provided that it has no adverse effect on the reaction or on the reagents
involved. Exambles of suitable solvents include: hydrocarbons, which may be
aromatic, aliphatic or cycloaliphatic hydrocarbons, such as hexane, cyclohexane,
benzene, toluene and xylene; amides, such as dimethylformamide; alcohols such as
ethanol and methano! and ethers, such as diethyl ether, dioxane and tetrahydrofuran.

The reactions can take place over a wide range of temperatures. In general, we
find it convenient to camry out the reaction at a temperature of from 0°C to 150°C
(more preferably from about room temperature to 100°C). The time required for the
reaction may also vary widely, depending on many factors, notably the reaction
temperature and the nature of the reagents. However, provided that the reaction is
effected under the preferred conditions outlined above, a period of from 3 hours to
20 hours will usually suffice.

The compound thus prepared may be recovered from the reaction mixture by
conventional means. For example, the compounds may be recovered by distilling off
the solvent from the reaction mixture or, if necessary, after distilling off the solvent

from the reaction mixture, pouring the residue into water followed by extraction with a

_ water-immiscible organic solvent and distilling off the solvent from the extract.

Additionally, the product can, if desired, be further purified by various weli-known
techniques, such as recrystallization, reprecipitation or the various chromatography
techniques, notably column chromatography or preparative thin layer

chromatography.

Compounds of formula (ll) preferably are prepared by reaction of a compound of

formula (li1)
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] ALK
R2 o

7\ ()
R1 S NH2

wherein R' and R? have the meanings as indicated in claim 1,
with a compound of formula (1V)

X-CO-CHz-R® (IV)
wherein R? has the meanings as indicated in claim 1,

and X denotes a hydroxyl group or Cl, Bror |.

Most preferably X denotes Cl or Br.

The 2-aminothiophene starting compound (ll) is a commercially available (chemos
Gmbh, Fluorochem, Acros, Interchim) or easily prepared by a person skilled in the
Art by a Gewald reaction described in Journal Heterocycle Chemistry, vol. 36 ,
page 333, 1999.

In the compounds of the formula 1V, X is preferably Cl, Br, | or a free or reactively
modified OH group, such as, for example, an activated ester, an imidazolide or
alkylsulfonyloxy having 1-6 carbon atoms (preferably methylsulfonyloxy or
trifluoromethylsulfonyloxy) or arylsulfonyloxy having 6-10 carbon atoms (preferably
phenyl- or p-tolylsulfonyloxy).

Reaction conditions:
a) Reacting compound of formula (1) with the compound of formula (IV) wherein X
is a hydroxyl group in presence of a condensation agent in presence of a base
such as pyridine, triethylamine, diisopropylethylamine in an aprotic solvent as
tetrahydrofurane, acetonitrile at 20 to 80°C preferably from 20 to 30°C.

The coupling agent is a carbodiimine derivative described in reference internet
link (http://chemicalland21.com/lifescience/phar/HBTU.htm) with preferably HBTU:
2-(1H-benzotriazol-1-yl)-1,1 ,3,3-tetramethyluroniumhexafluorophosphate. |

=4
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b) An alternative chemical pathway to prepare compound of formula (l) is reaction
of compound (111) with compound (IV) wherein X is Cl, Bror | preferably Cl or Brin
an aprotic solvent as tetrahydrofurane, dioxane at a temperature comprised

between 20 to 150 degree preferably between 70 to 100° C.

Process of the synthesis of compound of formula (1)

HO
R2 O/ALK o R3
Cyclisation —
[\ 7\ 0
R17 g SH\/R‘Q’ R1™ g7 N
Base
0
formula (I1) formula (1)

Compound of the formula (1) is prepared from compound of formula (Il) by a
cyclisation reaction using a. base as for. exemple hexamethyldisilylazane, a
potassium- or sodium salt, e.g. sodium- or potassium tertioamylate, sodium
ethylate with preferably use of hexamethyldisylazide in an inert solvent, preferably
in an aprotic solvent as for exemple tetrahydrofurane, dioxane, toluene at 20°C to
150°C preferably 60 to 120 °C for 30 minutes to 24 hours preferently from 30

minutes to 1 hour.

Suitable inert solvents are, for example, hydrocarbons, such as hexane, petroleum
ether, benzene, toluene or xylene; chlorinated hydrocarbons,” such as
trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chloroform or
dichloromethane; alcohols, such as methanol, ethanol, isopropanol, n-propanol,
n-butano! or tert-butanol; ethers, such as diethyl ether, diisopropyl ether,
tetrahydrofuran (THF) or dioxane; glycol ethers, such as ethylene glycol
monomethyl or monoethyl ether, ethylene glycol dimethyl ether (diglyme); ketones,
such as acetone or butanone; amides, such as acetamide, dimethylacetamide or
dimethylformamide (DMF); nitriles, such as acetonitrile; sulfoxides, such as
dimethyl sulfoxide (DMSO); carbon.d'isulfide; carboxylic acids, such as formic acid
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or acetic acid; nitro compounds, such as nitromethane or nitrobenzene; esters,

such as ethyl acetate, or mixtures of the said solvents.

Pharmaceutical salts and other forms

The said compounds according to the invention can be used in their final non-salt
form. On the other hand, the present invention also encompasses the use of these
compounds in the form of their pharmaceutically acceptable salts, which can be
derived from various organic and inorganic acids and bases by procedures known
in the art. Pharmaceutically acceptable salf forms of the compounds of the formula
| are for the most part prepared by conventional methods. If the compound of the
formula | contains a carboxyl group, one of its suitable salts can be formed by
reacting the compound with a suitable base to give the corresponding base-
addition salt. Such bases are, for example, alkali metal hydroxides, including
potassium hydroxide, sodium hydroxide and lithium hydroxide; alkaline earth metal
hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal
alkoxides, for example potassium ethoxide and sodium propoxide; and various
organic bases, such as piperidine, diethanolamine and N-methylglutamine. The
aluminium salts of the compounds of the formula | are likewise included. In the
case of certain compounds of the formula |, acid-addition salts can be formed by
treating these compounds with pharmaceutically acceptable organic and inorganic
acids, for example hydrogen halides, such as hydrogen chioride, hydrogen
bromide or hydrogen iodide, other mineral acids and corresponding salts thereof,
such as sulfate, nitrate or phosphate and the like, and alkyl- and monoaryl-
sulfonates, such as ethanesulfonate, toluenesulfonate and benzenesulfonate, and
other organic acids and corresponding salts thereof, such as acetate, trifluoro-
acetate, tartrate, maleate, succinate, citrate, benzoate, salicylate, ascorbate and
the like. Accordingly, pharmaceutically acceptable acid-addition salts of the
compounds of the formula | include the following: acetate, adipate, alginate,
arginate, aspartate, benzoate, benzenesulfonate (besylate), bisulfate, bisulfite,
bromide,l butyrate, camphorate, camphorsulfonate, caprylate, chloride,
chlorobenzoate, citrate, cyclopentanepropionate, digluconate, dihydrogen-
phosphate, dinitrobenzoate, dodecyisulfate, ethanesulfonate, fumarate,
galacterate (from mucic acid), galacturonate, glucoheptanoate, gluconate,
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glutamate, glycerophosphate, hemisuccinate, hemisulfate, heptanoate, hexanoate,

" hippurate, hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate,

iodide, isethionate, isobutyrate, lactate, lactobionate, malate, maleate, malonate,
mandelate, metaphosphate, methanesulfonate, methylbenzoate, monohydrogen-
phosphate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, palmoate,
pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,

phosphonate, phthalate, but this does not represent a restriction.

Furthermore, the base salts of the compounds according to the invention include
aluminium, ammonium, calcium, copper, iron(lll), iron(ll), lithium, magnesium,
manganese(lll), manganese(ll), potassium, sodium and zinc salts, but this is not
intended to represent a restriction. Of the above-mentioned salts, preference is
given to ammonium; the alkali metal salts sodium and potassium, and the alkaline
earth metal salts calcium and magnesium. Salts of the compounds of the formula |

‘which are derived from pharmaceutically acceptable organic non-toxic bases

include salts of primary, secondary and tertiary amines, substituted amines, also
including naturally occurring substituted amines, cyclic amines, and basic ion ex-
changer resins, for example arginine, betaine, caffeine, chloroprocaine, choline,
N,N'-dibenzylethylenediamine (benzathine), dicyclohexylamine, diethanolamine,
diethylamine, 2-diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine,
ethylenediamine, N-ethylmorpholine, N-ethylpiperidine, glucamine, glucosamine,
histidine, hydrabamine, isopropylamine, lidocaine, lysine, meglumine, N-methyl-D-
glucamine, morpholine, piperazine, piperidine, polyamine resins, procaine,
purines, theobromine, triethanolamine, 'triethylamine, trimethylamine, tripropyl-
amine and tris(hydroxymethyl)methylamine (tromethamine), but this is not

intended to represent a restriction.

Compounds of the present invention which contain basic nitrogen-containing
groups can be quaternised using agents such as (C4-Cs)alkyl halides, for example
methyl, ethyl, isopropyl and tert-butyl chloride, bromide and iodide; di(C1-Cs)alkyl
sulfates, for example dimethyl, diethyl and diamyl sulfate; (C1-C1g)alkyl halides,
for example decyl, dodecyl, lauryl, myristyl and stearyl chloride, bromide and
iodide; and aryl(C1¥C4)aIkyl halides, for example benzyl chloride and phenethyl
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bromide. Both water- and oil-soluble compounds according to the invention can be

prepared using such salts.

The above-mentioned pharmaceutical salts which are preferred include acetate,
trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisuccinate, hippurate,
hydrochloride, hydrobromide, isethionate, mandelate, meglumine, nitrate, oleate,
phosphonate, pivalate, sodium phosphate, stearate, sulfate, sulfosalicylate,
tartrate, thiomalate, tosylate and tromethamine, but this is not intended to

represent a restriction.

The acid-addition salts of basic compounds of the formula | are prepared by
bringing the free base form into contact with a sufficient amount of the desired
acid, causing the formation of the salt in a conventional manner. The free base
can be regenerated by bringing the salt form into contact with a base and isolating
the free base in a conventional manner. The free base forms differ in a certain
respect from the corresponding salt forms thereof with respect to certain physical
properties, such as solubility in polar solvents; for the purposes of the invention,

however, the salts otherwise correspond to the respective free base forms thereof.

As mentioned, the pharmaceutically acceptable base-addition salts of the
compounds of the formula | are formed with metals or amines, such as alkali
metals and alkaline earth metals or organic amines. Preferred metals are sodium,
potassium, magnesium and calcium. Preferred organic amines are N,N'-
dibenzylethylenediamine, chioroprocaine, choline, diethanolamine, .

ethylen'ediamine, N-methyl-D-glucamine and procaine.

The base-addition salts of acidic compounds according to the invention are
prepared by bringing"the free acid form into contact with a sufficient amount of the
desired base, causing the formation of the salt in a conventional manner. The free
acid can be regenerated by bringing the salt form into contact with an acid and
isolating the free acid in a conventional manner. The free acid forms differ in a
certain respect from the corresponding salt forms thereof with respect to certain

physical properties, such as solubility in polar solvents; for the purposes of the



10

15

20

25

30

<O

WO 2009/124636 PCT/EP2009/001937
37

invention, however, the salts otherwise correspond to the respective free acid

forms thereof.

I.f a compound according to the invention contains more than one group which is
capable of forming pharmaceutically acceptable salts of this type, the invention
also encompasses multiple salts. Typical muitiple salt forms include, for example,
bitartrate, diacetate, difumarate, dimeglumine, diphosphate, disodium and

trihydrochloride, but this is not intended to represent a restriction.

With regard to that stated above, it can be seen that the expression “pharmaceu-
tically acceptable salt’ in the present connection is taken to mean an active
ingredient which comprises a compound of the formula 1 in the form of one of its
salts, in particular if this salt form imparts improved pharmacokinetic properties on
the active ingredient compared with the free form of the active ingredient or any
other salt form of the active ingredient used earlier. The pharmaceutically
acceptable salt form of the active ingredient can also provide this active ingredient
for the first time with a desired pharmacokinetic property which it did not have
earlier and can even have a positive influence on the pharmacodynamics of this

active ingredient with respect to its therapeutic efficacy in the body.

Compounds of the formula | according to the invention may be chiral owing to their
molecular structure and may accordingly occur in various enantiomeric forms.

They can therefore exist in racemic or in optically active form.

Since the pharmaceutical activity of the racemates or stereocisomers of the
compounds according to the invention may differ, it may be desirable to use the
enantiomers. In these cases, the end product or even the intermediates can be
separated into enantiomeric compounds by chemical or physical measures known

to the person skilled in the art or even employed as such in the synthesis.

In the case of racemic amines, diasteréomers are formed from the mixture by
reaction with an optically active resolving agent. Examples of suitable resolving
agents are optically active acids, such as the R and S forms of tartaric acid,

diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid, malic acid, lactic acid,
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suitably N-protected amino acids (for example N-benzoylproline or
N-benzenesulfonylproline), or the various optically active camphorsulfonic acids.
Also advantageous is chromatographic enantiomer resolution with the aid of an
optically active resolving agent (for example dinitrobenzoylphenylglycine, cellulose
triacetate or other derivatives of carbohydrates or chirally derivatised methacrylate
polymers immobilised on silica gel). Suitable eluents for this purpose are aqueous
or alcoholic solvent mixtures, such as, for example, hexanel/isopropanol/ aceto-

nitrile, for example in the ratio 82:15:3.

For chiré| resolution of the racemates following acids and amines can be used:

As examples, the following chiral acids can be used : (+)-D-di-O-benzoyltartaric
acid, (-)-L-di-O-benzoyltartaric acid, (-)-L-di-O,0'-p-toluyl-L- tartaric acid, (+)-D-di-
0O,0"-p-toluyl-L-tartaric acid, (R)-(+)-malic acid, (S)-(-)-malic acid, (+)-camphoric
acid, (-)-camphoric acid, R-(-)1,1"-binaphtalen-2,2'-diyl hydrogenophosphonic, (+)-
camphanic acid, (-)-camphanic acid, (S)-(+)-2-phenylpropionic acid, (R)-(+)-2-
phenylpropionic acid, D-(-)-mandelic acid, L-(+)-mandelic acid, D-tartaric acid, L-
tartaric acid, or any mixture of them.

As examples, the following chiral amines can be used: quinine, brucine, (S)-1-
(benzyloxymethyl)propylamine (1), (-)-ephedrine, (4S,5R)-(+)-1,2,2,3,4-
tetramethyl-5-phenyi-1,3-oxazolidine, (R)-1-phenyl-2-p-tolylethylamine, (S)-
phenylglycinol, (-)-N-methylephedrine, (+)-(2S,3R)-4-dimethylamino-3-methyl-1,2-
diphenyl-2-butanol, (S)-phenyiglycinol, (S)-a-methylbenzylamine or any mixture of

them.

The invention furthermore relates to the use of the compounds and/or
physiologically acceptable salts thereof for the preparation of a medicament
(pharmaceutical composition), in particular by non-chemical methods. They can be
converted into a suitable dosage form here together with at least one solid, liquid
and/or semi-liquid excipient or adjuvant and, if desired, in combination with one or

more further active ingredients.

The invention furthermore relates to medicaments comprising at least one
compound according to the invention and/or pharmaceutically usable derivatives,
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solvates and stereoisomers thereof, including mixtures thereof in all ratios, and

optionally excipients and/or adjuvants.

Pharmaceutical formulations can be administered in the form of dosage units
which comprise a predetermined amount of active ingredient per dosage unit.
Such a unit can comprise, for example, 0.5 mg to 1 g, preferably 1 mg to 700 mg,
particularly preferably 5 mg to 100 mg, of a compound according to the invention,
depending on the disease condition treated, the method of administration and the
age, weight and condition of the patient, or pharmaceutical formulations can be
administered in the form of dosage units which comprise a predetermined amount
of active ingredient per dosage unit. Preferred dosage unit formulations are thosAe
which comprise a daily dose or part-dose, as indicated above, or a corresponding
fraction thereof of an active ingredient. Furthermore, pharmaceutical formulations
of this type can be prepared using a process which is generally known in the

pharmaceutical art.

Pharmaceutical formulations can be adapted for administration via any desired
suitable method, for example by oral (including buccal or sublingual), rectal, nasal,
topical (including buccal, sublingual or transdermal), vaginal or parenteral
(inciuding subcutaneous, intramuscular, intravenous or intradermal) methods.
Such formulations can be prepared using all processes known in the
pharmaceutical art by, for example, combining the active ingredient with the

excipient(s) or adjuvant(s).

Pharmaceutical formulations adapted for oral administration can be administered
as separate units, such as, for example, capsules or tablets; powders or granules;
solutions or suspensions in aqueous or non-aqueous liquids; edible foams or foam

foods; or oil-in-water liquid emulsions or water-in-oil liquid emulsions.

Thus, for example, in the case of oral administration in the form of a tablet or
capsule, the active-ingredient component can be combined with an oral, non-toxic
and pharmaceutically acceptable inert excipient, such as, for example, ethanol,

glycerol, water and the like. Powders are prepared by comminuting the compound
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to a suitable fine size and mixing it with a pharmaceutical excipient comminuted in
a similar manner, such as, for example, an edible carbohydrate, such as, for
example, starch or mannitol. A flavour, preservative, dispersant and dye may

likewise be present.

Capsules are produced by preparing a powder mixture as described above and
filling shaped gelatine shells therewith. Glidants and lubricants, such as, for
example, highly disperse silicic acid, talc, magnesium stearate, calcium stearate or
polyethylene glycol in solid form, can be added to the powder mixture before the
filing operation. A disintegrant or solubiliser, such as, for example, agar-agar,
calcium carbonate or sodium carbonate, may likewise be added in order to

improve the availability of the medicament after the capsule has been taken.

In addition, if desired br necessary, suitable binders, lubricants and disintegrants
as well as dyes can likewise be incorporafed into the mixture. Suitable binders
include starch, gelatine, natural sugars, such as, for example, glucose or beta-
lactose, sweeteners made from maize, natural and synthetic rubber, such as, for
example, acacia, tragacanth or sodium alginate, carboxymethyicellulose,
polyethylene glycol, waxes, and the like. The lubricants used in these dosage
forms include sodium oleate, sodium stearate, magnesium stearate, sodium
benzoate, sodium acetate, sodium chioride and the like. The disintegrants include,
without being restricted thereto, starch, methylcellulose, agar, bentonite, xanthan
gum and the like. The tablets are formulated by, for example, preparing a poWder
mixture, granulating or dry-pressing the mixture, adding a lubricant and a disinteg-
rant and pressing the entire mixture to give tablets. A powder mixture is prepared
by mixing the compound comminuted in a suitable manner with a diluent or a
base, as described above, and optionally with a binder, such as, for example,
carboxymethyicellulose, an alginate, gelatine or polyvinylpyrrolidone, a dissolution
retardant, such as, for example, paraffin, an absorption accelerator, such as, for
example, a quaternary salt, and/or an absorbent, such as, for example, bentonite,
kaolin or dicalcium phosphate. The powder mixture can be granulated by wetting it
with a binder, such as, for example, syrup, starch paste, acadia mucilage or
solutions of cellulose or polymer materials and pressing it through a sieve. As an
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alternative to granulation, the powder mixture can be run through a tableting
machine, giving lumps of non-uniform shape which are broken up to form
granules. The granules can be lubricated by addition of stearic acid, a stearate
salt, talc or mineral oil in order to prevent sticking to the tablet casting moulds. The
lubricated mixture is then pressed to give tablets. The compounds according to the
invention can also be combined with a free-flowing inert excipient and then
pressed directly to give tablets without carrying out the granulation or dry-pressing
steps. A transparent or opaque protective layer consisting of a shellac sealing
layer, a layer of sugar or polymer material and a gloss layer of wax may be
present. Dyes can be added to these coatings in order to be able to differentiate

between different dosage units.

Oral liquids, such as, for example, solution, syrups and elixirs, can be prepared in
the form of dosage units so that a given quantity comprises a prespecified amount
of the compounds. Syrups can be prepared by dissolving the compound in an
aqueous solution with a suitable flavour, while elixirs are prepared using a non-
toxic alcoholic vehicle. Suspensions can be formulated by dispersion of the
compound in a non-toxic vehicle. Solubilisers and emulsifiers, such as, for
example, ethoxylated isoétearyl alcohols and polyoxyethylene sorbitol ethers,
preservatives, flavour additives, such as, for example, peppermint oil or natural

sweeteners or saccharin, or other artificial sweeteners and the like, can likewise

‘be added.

The dosage unit formulations for oral administration can, if desired, be en-
capsulated in microcapsules. The formulation can also be prepared in such a way
that the release is extended or retarded, such as, for example, by coating or

embedding of particulate material in polymers, wax and the like.

The compounds according to the invention and salts, solvates and physiologically
functional derivatives thereof can also be administered in the form of liposome
delivery systems, such as, for example, small unilamellar vesicles, large

unilamellar vesicles and multilamellar vesicles. Liposomes can be formed from
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various phospholipids, such as, for example, cholesterol, stearylamine or

phosphatidylcholines.

The compounds according to the invention and the salts, solvates and physio-
logically functional derivatives thereof can also be delivered using monoclonal
antibodies as individual carriers to which the compound molecules are coupled.
The compounds can also be coupled to soluble polymers as targeted medicament
carriers. Such polymers may encompass polyvinylpyrrolidone, pyran copolymer,
polyhydroxypropylmethacrylamidophenol, polyhydroxyethylaspartamidophenol or
polyethylene oxide polylysine, substituted by palmitoyl radicals. The compounds
may furthermore be coupled to a class of biodegradable polymers which are
suitable for achieving controlled release of a medicament, for example polylactic
acid, poly-epsilon-caprolactone, polyhydroxybutyric acid, po|yoﬁhoesters, poly-
acetals, polydihydroxypyrans, polycyanoacrylates and crosslinked or amphipathic

block copolymers of hydrogels.

Pharmaceutical formulations adapted for transdermal administration can be
administered as independent plasters for extended, close contact with the
epidermis of the recipient. Thus, for example, the active ingredient can be
delivered from the plaster by iontophoresis, as described in general terms in
Pharmaceutical Research, 3(6), 318 (1986).

Pharmaceutical compounds adapted for topical administration can be formulated

as ointments, creams, suspensions, lotions, powders, solutions, pastes, gels,

'sprays, aerosols or oils.

For the treatment of the eye or other external tissue, for example mouth and skin,
the formulations are preferably applied as topical ointment or cream. In the case of
formulation to give an ointment, the active ingredient can be employed either with
a paraffinic or a water-miscible cream base. Alternatively, the active ingredient can
be formulated to give a cream with an oil-in-water cream base or a water-in-oil

base.
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Pharmaceutical formulations adapted for topical application to the eye include eye
drops, in which the active ingredient is dissolved or suspended in a suitable

carrier, in particular an aqueous solvent.

Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be administered

in the form of suppositories or enemas.

Pharmaceutical formulations adapted for nasal administration in which the carrier
substance is a solid comprise a coarse powder having a particle size, for example,
in the range 20-500 microns, which is administered in the manner in which snuff is
taken, i.e. by rapid inhalation via the nasal passages from a container containing
the powder held close to the nose. Suitable formulations for administration as
nasal spray or nose drops with a liquid as carrier substance encompass active-

ingredient solutions in water or oil.

Pharmaceutical formulations adapted for administration by inhalation encompass
finely particulate dusts or mists, which can be generated by various types of

pressurised dispensers with aerosols, nebulisers or insufflators.

Pharmaceutical formulations adapted for vaginal administration can be ad-
ministered as pessaries, tampons, creams, gels, pastes, foams or spray

formulations.

Pharmaceutical formulations adapted for parenteral administration include
aqueous and non-aqueous sterile injection solutions comprising antioxidants,
buffers, bacteriostatics and solutes, by means of which the formulation is rendered
isotonic with the blood of the recipient to be treated; and aqueous and non-
aqueous sterile suspensions, which may comprise suspension media and
thickeners. The formulations can be administered in single-dose or multidose

containers, for example sealed ampoules and vials, and stored in freeze-dried



[ ]

10

15

20

25

30

WO 2009/124636 PCT/EP2009/001937
44

(lyophilised) state, so that only the addition of the sterile carrier liquid, for example
water for injection purposes, immediately before use is necessary.

Injection solutions and suspensions prepared in accordance with the recipe can be

prepared from sterile powders, granules and tablets.

It goes without saying that, in additon to the above particularly mentioned
constituents, the formulations may also comprise other agents usual in the art with
respect to the particular type of formulation; thus, for example, formulations which

are suitable for oral administration may comprise flavours.

A therapeutically effective amount of a compound of the present invention
depends on a number of factors, including, for example, the age and weight of the
human or animal, the precise disease condition which requires treatment, and its
severity, the nature of the formulation and the method of administration, and is
ultimately determined by the treating doctor or vet. However, an effective amount
of a compound according to the invention is generally in the range from 0.1 to
100 mg/kg of body weight of the recipient (mammal) per day and particularly
typically in the range from 1 to 10 mg/kg of body weight per day. Thus, the actual
amount per day for an adult mammal weighing 70 kg is usually between 70 and
700 mg, where this amount can be administered as an individual dose per day or
usually in a series of part-doses (such as, for example, two, three, four, five or six)
per day, so that the total daily dose is the same. An effective amount of a salt or
solvate or of a physiologically functional derivative thereof can be determined as
the fraction of the effective amount of the compound according to the invention per
se. It can be assumed that similar doses are suitable for the treatment of other

conditions mentioned above.

EXAMPLES

Representative scheme of the cyclisation process is shown in the scheme 1
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Scheme1
o) Q :
R2
R 0" CH, HBTU ©
HO 7\ I
I\ 3 — (1)
* DIEA R17 g7 TNH
R1 S NH2 0 v }\/R3
o)
KHMDS
dioxane tetrahydrofurane
Q 15h
R2 07 "CH, 100°C
Cl HO
/R + R3 R3
R1™ g~ ~NH, \g/\ R2 = 0
7\ 0
RIS N

-HBTU : 2-(1H-Benzotriazol-1-yi}-1,1,3,3-tetramethyluronium hexaﬂuorophosphate
- KHMDS : potassium hexamethyldisilylazide
- DIEA : diethylisopropylamine

The following examples illustrate the invention without, however, limiting it. The
starting materials used are known products or products prepared according to
known procedures. The percentages are expressed on a weight basis, unless
otherwise mentioned.

The compounds were characterised especially via the following analytical
techniques.

The NMR spectra were acquired using a Bruker Avance DPX 300 MHz NMR
spectrometer.

The masses were determined by HPLC coupled to an Agilent Series 1100 mass
detector. The melting points (m.p.) were measured on a Stuart Scientific block.

Example 1:
4-hydroxy-3-phenyl-5-(pyridin-3-y!1)-6,7-dihydro-thieno[2,3-b]pyridin-6-one
Step 1: 3-pyridylacetic acid (0.842 g, 4.85 mmol) in acetonitrile (30 mL) was
cooled at 0°C. HBTU (2.169g) and diisopropylethylamine (2.64 g) was added.
After 20 minutes of stirring, a soluton of 2-amino-3-ethoxycarbonyl-4-
phenyithiophene (1 g, 4.04 mmol) in acetonitrile was added dropwise. After 15h of
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stirring at room temperature, the solvent was removed under reduced pressure
and the remaining was taken up into dichloromethane. This organic solution was
washed with sodium bicarbonate solution, water then dried over sodium sulphate.
Organic solvent was removed under reduced pressure and the crude purified on

silica (Heptane/ethyl acetate 4/6). A yellow oil (407 mg) was recovered.

" 1HNMR (dmso-d6, 300MHz): 11.45 (br. s, 1H), 8.64-8.59 (m, 2H), 7.87-7.84 (m,

1H), 7.44-7.39 (m, 1H), 7.31-7.24 (m, 5H), 6.60 (s, 1H), 4.03 (q, 2H), 3.88 (s, 2H),
0.89 (t, 3H) |
Step 2: To the previous compound (197 mg) in tetrahydrofurane (2 mL) was added
dropwise a solution of sodium hexamethyldisilylazide (3.58 mL, 4eq) in
tetrahydrofurane. The solution was heated at 80°C during 15 hours then cooled to
room temperature and acetic acid was added until acid pH. All the solvents were
removed under reduced pressure and water added. The precipitated white solid
(120 mg) was filtered; MS: 321 (M+1);

"H NMR (DMSO-ds, 300MHz): 8.49 (bs, 1H), 8.48-8.40 (m, 1H), 7.77-7.70 (m, 1H),
7.48-7.42 (m, 2H), 7.41-7.26 (m, 4H), 7.00 (m, 1H).

Example 2:
4-hydroxy-5-(2~hydroxyphenyl)-3-phenyl~2—methyl-6,7-dihydro-thieno[2,3-
b)pyridin-6-one : .

Step 1: To a solution of propiophenone (30 mt, 0.226 mol) in ethanol (670 mL)
was added dropwise ethyl cyanoacetate (24 mL). After 20 minutes at 60°C,
morpholine (68.9 mL) was added and 5 minutes later sulphur (14.5 g). Heating
was carried on during 72 hours then the solvents removed under reduced
pressure. The crude was taken up with dichloromethane, filtered through a pad of
silica and the solvent removed under reduced pressure. The crude was purified

~ over silica (heptane/ ethyl acetate 9/1) and a yellow solid was recovered (18.4g);

'H NMR (CDCls, 300 MHz): § (ppm): 7.34-7.27 (m, 3H), 7.12-7.15 (m, 2H), 3.91(q,
2H), 2.02 (s, 3H), 0.78 (t, 3H) '

Step 2: To the previous compound (800 mg) in dioxane (5 ml) was added
dropwise a solution of 2-methoxyphenylacety! chloride (678 mg) in dioxane (5 mL).
The solution was heated to reflux during 15 hours then the solvent was removed
under reduced pressure. The crude was taken up into ethyl acetate and this
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solution was washed with a sodium bicarbonate aqueous solution then water. The
organic solution was dried over sodium sulfate and the solvent removed under
reduced pressuré. A yellow oil was recovered (1.42 g);

'"H NMR (CDCls, 300 MHz): & (ppm): 11.24 (br. s, 1H), 7.32-7.26 (m, 5H), 7.12-
7.08 (m, 2H), 6.99-6.91 (m, 2H), 3.89 (s, 3H), 3.88 (g, 2H), 3.82 (s, 2H), 2.10 (s,
3H), 0.74 (t, 3H)

- Step 3: The previous compound (1.4 g, 3.42 mmol) in tetrahydrofurane (20 mL)

was added dropwise to a solution of potassium hexamethyldisilylazide (27.4 mL of
0.5M in toluene). After 2 hours, the reaction was quenched with acetic acid and
the solvents removed under reduced pressure. The crude solid was taken up into
water and filtered. A pink solid was recovered (1.86 g); MS: 364.0 (M+1);

'H NMR (DMSO-de, 300 MHz): & (ppm): 8.83 (br. s, 1H), 7.38-7.24 (m, 6H), 7.04-
7.02 (m, 1H), 6.96-6.87 (m, 2H), 3.65 (s, 3H), 2.19 (s, 3H). _
Step 4: The previous solid (366 mg) in anhydrous dichloromethane (30 mL) was
cooled to 0°C. Boron tribromide (4 ml, 1M solution in dichloromethane) was added.
After 3 hours of stirring at room temperature, the solution was taken up into a
water/iceftriethylamine (few drops) mixture and stirred 1 hour. The organic phase
was recovered, dried and concentrated under reduced pressure. The crude was
purified over silica (dichloromethane/methanol 98/2). An off-white solid was
recovered (60 mg); MS: 350.2 (M+1); :
'HNMR (DMSO-dg, 300 MHz): 9.06 (bs, 1H), 7.38-7.25 (m, 5H), 7.12-6.99 (m, 2H),
6.80-6.71 (m, 2H), 2.19 (s, 3H).

Example 3: ,
2-chloro-4-hydroxy-3-(3-methoxyphenyl)-s-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one

Step 1: Ethyl cyanoacetate (10.6 mL) was added dropwise to a solution of 3'-
methoxyacetophenone (13.7 mL, 0.1 mol) in ethanol (335 mL). After 20 minutes at
60°C, morpholine (30.5 mL) was added and 5 minutes later sulphur (6.4 g).
Heating was carried on during 72 hours then filtered through a pad of silica and
the solvent removed under reduced pressure. The crude was Vpun‘ﬁed over silica
(hepténe/ ethyl actate 9/1). A yellow solid was recovered (3.5 g);
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'H NMR (CDCls, 300 MHz): & (ppm): 7.26-7.20 (m, 1H), 6.88-6.80 (m, 3H), 6.07
(br. s, 1H), 4.04 (q, 2H), 3.81 (s, 3H), 0.95 (t, 3H).

Step 2: To a solution of the previous compound (1.5g, 5.40 mmol), dioxane (9.3
mL) and pyridine (523 uL) was added dropwise phenylacetyl chloride (858 uL).
The reaction mixture was heated to 105°C during 1 hour then the solvent was
evaporated. The crude was taken up into dichloromethane. The organic phase
was washed twice by sodium bicarbonate aqueous solution then dried over
sodium sulfate. After removal of the solvent by evaporation, the resulting oil was
dissolved in ethyl acetate and poured into heptane. The solid formed (1.44 g) was
filtered and washed with heptane;

'H NMR (CDCls, 300 MHz): § (ppm): 11.22 (br. s, 1H), 7.44-7.28 (m, 5H), 7.22
(dd,1H), 6.88-6.76 (m, 3H), 6.59 (s, 1H), 4.01 (g, 2H), 3.84 (s, 2H), 3.80 (s, 3H),
0.90 (t, 3H).

Step 3. A solution of the previous compound (1.44 g, 3.64 mmol), N-
chlorosuccinimide (583 mg) and 1,2-dichloroethane (25 mL) was heated at 40°C
for 1 hour. The reaction mixture was taken up into dichloromethane and washed
twice with water then dried over sodium sulfate and the solvent was evaporated.
The crude was used without any further purification;

'H NMR (CDCls, 300 MHz): & (ppm): 11.24 (br. s, 1H), 7.44-7.30 (m, 5H), 7.24 (dd,
1H), 6.90-6.86 (m, 1H), 6.77-6.69 (m, 2H), 3.90 (q, 2H), 3.82 (s, 2H), 3.78 (s, 3H),
0.78 (t, 3H).

Step 4: A solution of previous solid (3.64 mmol) in tetrahydrofurane (16 ml.) was
added to potassium hexamethyldisilylazide (29 mL, 0.5M in toluene) and the
reaction mixture was heated to 45°C for 1 hour. The reaction was quenched with
acetic acid and the solvents removed under reduced pressure. The crude was
purified over silica (pentane/ethyl acetate (4/1) to get a pure solid (550 mg); MS :
384 (M+1); ‘
'H NMR (DMSO-dg, 300 MHz): 11.60 (bs, 1H), 9.46 (bs, 1H), 7.41-720 (m, 6H),
6.97-6.89 (m, 3H), 3.75 (s, 3H).

Example 4:
2-cyano-3,5-diphenyl- 4-hydroxy-6,7-dihydro-thieno[2,3-b]pyridin-6-one
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Step 1: A solution of benzonitrile (10g, 97 mmol) and acetonitrile (10.2 mL,
195mmol) was treated with potassium tert-butoxide (20g) portionwise. The
resulting thick suspension was stirred at room temperature overnight. Diethylether
and sodium bicarbonate aqueous solution were added. Aqueous solution was
extracted with diethylether and whole organic phases combinated. The organic
solution was washed with brine, dried over sodium sulfate and the solvents
removed under reduced pressure. The resulting oil was taken up into ethyl acetate
and poured onto heptane. The yellow solid formed (8g) was filtered and washed
with heptane;

'H NMR (CDCl3, 306 MHz): & (ppm): 7.51-7.38 (m, 5H), 4.91 (bs, 2H), 4.24 (s,
1H).

Step 2: Ethyl cyanoacetate (3.4 mL) was added dropwise to a solution of previous
compound (4.62 g, 32 mmol) in ethanol (95 mL). After 20 minutes at 60°C,
piperidine {635 L) was added and 5 minutes later sulphur (1.13 g). Heating was
carried on during 72 hours then filtered through a pad of silica and the solvent
removed under reduced pressure. The crude was purified over silica (pentane/
ethyl actate 9/1). A yellow solid was recovered (1 g).

Step 3: To a solution of the previous compound (1 g, 3.67 mmol), dioxane (5 mL)
and pyridine (200 pL)y was added dropwise a solution of phenylacetyl chloride (583
uL in 5 mL of dioxane). The reaction mixture was heated to 105°C overnight then
the solvent was evaporated. The crude was taken up by dichloromethane. The
organic phase was washed twice by sodium bicarbonate aqueous solution then
dried over sodium sulfate. A yellow solid (1.45 g) was recovered after removal of
the solvent by evaporation;

'H NMR (CDCla; 300 MHz): § (ppm): 11.46 (bs, 1H), 7.45-7.34 (m, 8H), 7.26-7.23
(m, 2H), 3.96 (q, 2H), 3.89 (s, 2H), 0.82 (t, 3H).

Step 4: Potassium hexamethyldisilylazide (15 mL, 0.5M in toluene) was added
dropwise to a solution of previous solid (600 mg, 1.54 mmol) in tetrahydrofurane
(60 mL) at 0°C. After 1 hour, the reaction was quenched with rhethanol and the
solvents removed under reduced pressure. The crude was taken up into a
minimum methanol and hydrochloride solution (4M) was added until acidic pH. A
beige solid (260 mg) was recovered; MS: 345.1 (M+1);

'"H NMR (DMSO-dg, 300 MHz): 10.00 (bs, 1H), 7.56-7.21 (m, 10H).
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Example 5: _
2-chloro-3-(2,6-diflurophenyi)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-
b)pyridin-6-one

Step 1: Ethyl cyanoacetate (6.8 mL) was added dropwise to a solution of 2',6'-
difluoroacetophenone (10 g, 64 mmol) in ethanol (250 mL). After 20 minutes at
60°C, morpholine (19.6 mL) was added and 5 minutes later sulphur (4.1 g).
Heating was carried on during 72 hours then filtered through a pad of silica and
the solvent removed under reduced pressure. The crude was purified over silica
(pentane / ethyl acetate 95/5). An oily compound (13.5 g) containing
ethylcyanoactate was recovered; MS: 284.0 (M+1)

Step 2: To a solution of the previous compound (11.6 g, 20.4 mmol based on a
50% purity), dioxane (30 mL) and pyridine (1.11 mL) was added dropwise a
solution of phenylacetyl chioride (3.24 mL in 25 mL of dioxane). After one hour, the
solvent was evaporated under reduced pressure. The crude was taken up into
dichloromethane. The organic phase was washed twice by sodium bicarbonate
aqueous solution then dried over sodium sulfate and the solvent was evaporated.
The crude was purified over silica (pentanefethylacetate 98/2) to provide the
desired compound (1g); MS: 402.1 (M+1);

'H NMR (CDCI;;, 300 MHz): § (ppm): 11.20 (br. s, 1H), 7.42-7.23 (m, 6H), 6.91-
6.83 (m, 2H), 6.73 (s, 1H), 4.99 (q, 2H), 3.84 (s, 2H), 0.86 (t, 3H).

Step 3: A solution of the previous compound (429 mg, 1 mmol), N-
chlorosuccinimide (190 mg) and 1,2-dichloroethane (10 mL) was heated at reflux
overnight. The reaction mixture was taken up into dichloromethane and washed
twice with water then dried over sodium sulfate and the solvent was evaporated.
The crude oil (410 mg) was used without any further purification; MS: 436.0 (M+1);
H NMR (CDCls, 300 MHz): § (ppm): 11.27 (br. s), 7.41-7.29 (m, 6H), 6.95-6.89
(m, 2H), 3.96 (q, 2H), 3.84 (s, 2H), 0.83 (t, 3H). |

Step 4: Potaséium hexamethyldisilylazide (10 mL, 0.5M in toluene) was added
dropwise to a solution of previous sofid (410 mg, 0.94 mmol) in tetrahydrofurane
(50 mL) at 0°C. After 3 hours at room temperature, the reaction was quenched
with methanol and the solvents removed under reduced pressure. The crude was

taken up into a minimum methanol and hydrochloride solution (4M) was added
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until acidic pH. The precipitated solid was taken up into a minimum of ethyl acetate
and poured onto heptane. The precipitated solid (106 mg) was filtered and washed
with heptane.A beige solid (260 mg) was recovered; MS: 389.7 (M+1);

'"H NMR (DMSO-ds, 300 MHz): 9.76 (bs, 1H), 7.56-7.12 (m, 8H).

Example 6:
4-hydroxy-3-(2-hydroxy-4-methylphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one

Step 1: A solution of 2'-hydroxy-4'-methylacetophenone (10 g, 66.7 mmol),
potassium hydroxide (5 g), dimethylsulfate (7.6 mL) in acetone (175 mL) was
stirred overnight. Triethylamine was added to destroy excess of dimethylsulfate
and the reaction mixture was filtered. The solvent was evaporated under reduced
pressure. The solid obtained was recrystallised using pentane. White crystals (9 g)
were recovered; MS: 165.1 (M+1);

'H NMR (CDCls, 300 MHz): & (ppm): 7.68 (d, 1H), 6.80 (d, 1H), 6.77 (s, 1H), 3.90
(s, 3H), 2.59 (s, 3H), 2.38 (s, 3H).

Step 2: Ethyl cyanoacetate (2.93 mL) was added dropwise to a solution of |
previous compound (4.5 g, 27.4 mmol) in ethanol (100 mL). After 20 minutes at
60°C, morpholine (8.35 mL) was added and 5 minutes fater sulphur (1.76 g).
Heating was carried on during 72 hours then filtered through a pad of silica and
the solvent removed under reduced pressure. The crude was purified over silica
(pentane/ ethyl actaté 95/5). A yellow solid (3.55g) was recovered;, MS: 292.1
(M+1); ,

"H NMR (CDCls, 300 MHz): 8 (ppm): 7.07 (d, 1H), 6.75 (d, 1H), 6.66 (s, 1H), 6.06
(s, 1H), 4.00 (q, 2H), 3.72 (s, 3H), 2.38 (s, 3H), 0.91 (t, 3H).

Step 3: To a solution of the previous compound (2 g, 6.87 mmol), dioxane (20 mL)
and pyridine (671 pL) was added dropwise phenylacetyl chloride (995 uL). After 2
hours, the reaction mixture was taken up into ethyl acetate and washed with water
and brine. The organic solution was dried over sodium sulfate then the soivent
was removed under reduced pressure.The crude oil was crystallised in a mixture
of ethyl acetate/ pentane. A yellow solid (2.3 g) was recovered; MS: 410 (M+1);
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'H NMR (CDCls, 300 MHz): § (ppm): 11.04 (bs, 1H), 7.45-7.25 (m, 5H), 7.04 (d,
1H), 6.74 (d, 1H), 6.65 (s, 1H), 6.55 (s, 1H), 3.95 (q, 2H), 3.82 (s, 2H), 3.67 (s,
3H), 2.37 (s, 3H), 0.86 (t, 3H).

Step 4: Potassium hexamethyldisilylazide (17.6 mL, 0.5M in toluene) was added
dropwise to a solution of previous solid (900 mg, 2.2 mmol) in tetrahydrofurane (40
mL) at 0°C. After 2 hours at room temperature, the reaction was quenched with
acetic acid and the solvents removed under reduced pressure. The crude was
taken up into water. The precipitated solid (650 mg) was filtered and washed with
diethylether; MS: 364.1 (M+1),

"H NMR (DMSO-de, 300 MHz): 9.03 (bs, 1H), 7.40-7.15 (m, 5H), 7.08 (d, 1H), 6.84
(s, 1H), 6.81 (s, 1H), 6.72 (d, 1H), 3.68 (s, 3H), 2.31 (s, 3H).

Step 5: To a suspension of previous compound (250 mg, 0.69mmol) in
dichloromethane was added boron tribromide (2.75 mL, 1M in dichloromethane) at
0°C. After 30 minutes at 0°C and 45 minutes at room temperature, the reaction
mixture was poured onto ice. The white solid precipitated (135 mg) was filtered
and washed with diethylether; MS: 350.1 (M+1);

'H NMR (DMSO-dg, 300 MHz): 9.25 (bs, 1H), 7.34-7.22 (m, 5H), 7.03 (d, 1H), 6.84
(s, 1H), 6.64 (s, 1H), 6.60 (d, 1H), 3.68 (s, 3H), 2.22 (s, 3H).

The following compounds in Table | can be obtained analogously. -

Table | :

R1 R2 R3 MS
ethoxycarbonyl | phenyl phenyl 392.1 (M+1)

2 methoxy- phenyl phenyl 378.0 (M+1)
carbonyl '
carboxy phenyl phenyl 364.0 (M+1)
(N-methyl)- phenyl phenyl 377.0 (M+1)
aminocarbonyl :
hydroxymethyl phenyi phenyl 350.0 (M+1)
phenyl phenyl phenyl 396.1 (M+1)

aminocarbonyl phenyl phenyl 363.0 (M+1)
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methylsulfonyi phenyl phenyl 398.1 (M+1)
cyano phenyi phenyl 345.1 (M+1)

10 methyl phenyl pheny! 334.1 (M+1)
11 methyl phenyl 2-hydroxyphenyl 350.2 (M+1)
12 methyl phenyl pyridin-4-yl 335.2 (M+1)
13 methyl phenyl 4-methoxyphenyl 364.2 (M+1) .
14 methyl phenyt 4-hydoxyphenyl 350.2 (M+1)
15 methyl phenyi 3-methoxyphenyi 364.2 (M+1) .
16 phenyl phenyl 320.0 (M+1)
17 H phenyl 2-methoxypheny! 350.0 (M+1)
18 H phenyl pyridin-3-yl 321.0 (M+1)
19 H phenyl 4-methoxyphenyl 350.0 (M+1)
20 H phenyl 4-hydroxypheny! 336.1 (M+1)
21 H phenyl 4-cyanophenyl 345.0 (M+1)
22 H phenyl 4-dimethyl- 363.1 (M+1)
aminophenyl
23 H phenyl 3-methoxyphenyl 350.0 (M+1)
24 |H pheny 3-trifluoro- 388.1 (M+1)
methylphenyl
25 H 4-bromopheny! | phenyl 400.0 (M+1)
26 H 4-chlorophenyl | phenyt 354.0 (M+1)
27 H 4-fluorapheny! phenyl 338.0 (M+1)
28 H 4-bromophenyl | pyridin-3-yl 399.0 (M+1)
29 H 4-bromophenyl | pyridin-4-yl 400.9 (M+1)
30 H 4-bromopheny!l ( Pyridin-2-yl 400.9 (M+1)
31 H 4-hydroxy- phenyl 336.1 (M+1)
phenyl
32 H 4-methoxy- pheny! 350.1 (MH)
phenyl
33 H naphth-2-y phenyl 370.1 (M+1)
34 H 1-hydroxy- phenyl 386.1 (M+1)
naphth-2-yl .
35 | H 4-methylphenyl | phenyl 334.1 (M+1)
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36 H 4-trifluoro- phenyi 388.0 (M+1)
methylphenyl

37 4-n-butylphenyl | phenyl 376.1 (M+1)

38 H 4-hydroxy- phenyl 350.1 (M+1)
methyiphenyl

39 H 4-tert-butyl- phenyl 376.1 (M+1)
phenyl

40 H 4-methoxy- 4-methoxyphenyl 380.1 (M+1)
phenyl '

41 H 4-hydroxy- 4-hydroxyphenyl 352.0 (M+1)
phenyl

42 H 4-methoxy- 4-fluorophenyl 368.0 (M+1)
phenyl

43 H 4-hydroxy- 4-fluorophenyl 354.1 (M+1)
phenyl |

44 4-fluorophenyl 4-methoxyphenyl 368.0 (M+1)

45 4-fluorophenyl 4-hydroxyphenyl 354.1 (M+)

46 H 4-amino- pheny! 363.0 (M+1)
carbonylpheny!

47 H 3-methoxy- phenyl 349.9 (M+1)
phenyl

48 H 3-hydroxy- phenyl 336.0 (M+1)
phenyl

49 |H 3-fluorophenyl | phenyl 338.1 (M+1)

50 H 3-methylphenyl | pheny! 334.0 (M+1)

51 H 3-bromophenyl | phenyl 398.0 (M+1)

52 H 3-hydroxy- phenyl 350.1 (M+1)
methyipheny!

53 H 3-methyl- phenyl 398.0 (M+1)
sulfonylphenyl B

54 | H 2- phenyl 350.0 (M+1)
methoxyphenyl _

55 | H 2 phenyl 336.2 (M+1)
hydroxyphenyl
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56 H 2-fluorophenyi phenyl 338.1 (M+1)
57 H 2-bromophenyl | phenyl 395.6 (M-1)
58 H 2-chlorophenyl | phenyi 354.0 (M+1)
59 H 2-methylphenyl | pheny! 334.1 (M+1)
60 H 2,4-dimethoxy- | phenyl 380.1 (M+1)
phenyl

61 | H 2,4-dihydroxy- | phenyl 352.0 (M+1)
pheny!

62 H 2-fluoro-4- phenyl 352.0 (M-1)
hydroxyphenyl '

63 |H 2-fluoro-4- | phenyl 368.1 (M+1)
methoxyphenyl

64 |H 2,4-difluoro- phenyl 356.0 (M+1)
phenyl

65 1|H 2-benzyloxy-4- | phenyl 4441 (M+1)
fluorophenyl

66 H 4-fluoro-2- phenyi 352.0 (M-1)
hydroxyphenyl

67 H 3,5- phenyl 532.0 (M+1)
dibenzyloxyphe
nyl

68 H 3,5-dihydroxy- | phenyl 352.1 (M+1)
phenyl

69 |H 3,5-dimethoxy- | phenyl 380.1 (M+1)
phenyl

70 H 2-benzyloxy-5- | pheny! 444.1 (M+1)
fluorophenyi

71 H 3-fluoro-4- phenyl 368.1 (M+1)
methoxyphenyl

72 H 3-fluoro-4- phenyl 354.1 (M+1)
hydroxyphenyl

73 H 4-bromo-3- phenyl 428.0 (M+1)
methoxypheny!

74 H 4-bromo-3- phenyl 413.9 (M+1)
hydroxypheny!

L=
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75 H 5-fluoro-2- phenyl 352.0 (M-1)
hydroxyphenyl -

76 H 4-bromo-2- phenyl 427.9 (M+1)
methoxypheny!

77 H 4-bromo-2- phenyl 413.9 (M+1)
hydroxyphenyl

78 H 2,6-difluoro- phenyl 356.0 (M+1)
phenyl

79 H 2-hydroxy-5- phenyl 366.0 (M+1)
methoxypheny!

80 H 2-benzyloxy-5- | phenyl 456.0 (M+1)
methoxyphenyl

81 H 2-hydroxy-4- phenyl 366.1 (M+1)
methoxyphenyl

82 |H 4methyl-2- | phenyl 364.1 (M+1)
methoxyphenyl

83 H 4-methyl-2- phenyl 350.1 (M+1)
hydroxyphenyi

84 H 3-methoxy-4- phenyl 364.1 (M+1)
methylphenyl

85 |H 3-hydroxy-4- phenyl 350.2 (M+1)
methylphenyl ’

86 H 2-methoxy-4- 3-cyanophenyl 389.1 (M+1)

' methylpheny!

87 H 2-hydroxy-4- 3-cyanophenyl 375 (M+1)
methylphenyl

88 H 2,6-dihydroxy- phenyl 352 (M+1)
phenyl |

89 | H 2-hydroxy-6- | phenyl 366 (M+1)
methoxyphenyl

a0 H 4-carboxy- phenyl 364.1 (M+1)
phenyl

91 H 3-carboxy- phenyl 363.7 (M+1)
phenyl _

92 H Furan-2-yl phenyl 310.2 (M+1)
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93 Pyrazin-2-yl phenyl 322.1 (M+1)
94 Pyridin-3-yl phenyl 321.1 (M+1)
95 H Pyridin-4-yl phenyi 321.0 (M+1)
96 Cl Pyridin-4-yl phenyl 354.9 (M+1)
97 Cl Pyridin-3-yl phenyl 355.0 (M+1)
98 Ci Furan-2-yl phenyl 343.9 (M+1)
99 Cl 4-carboxy- phenyl 398.0 (M+1)
phenyl
100 | Cl 3.4-difluoro- phenyl 390.0 (M+1)
phenyl
101 | Cl 2-hydroxy-4- 3-cyanophenyl 409.0 (M+1)
| methylphenyl
102 | Cl 3-hydroxy-4- phenyl 384.0 (M+1)
methyiphenyl
1103 (Cl 3-methoxy-4- phenyl 398.1 (M+1)
methylphenyl
104 | Cl 2-hydroxy-4-- phenyl 384.0 (M+1)
methylphenyl
105 | C 2-methoxy-4- phenyl 398.0 (M+1)
methylphenyl »
106 | Ci 2,6-difluoro- phenyl -1 389.7 (M+1)
phenyl
107 | Cl 2-benzyloxy-5- | phenyl 476 (M-1)
fluorophenyl
108 | Cl 5-fluoro-2- phenyl 386 (M-1)
hydroxypheny!
109 | Cl 3-fluoro-4- phenyl 388.0 (M+1)
hydroxyphenyl
110 | Cl 3-fluoro-4- phenyl 402.0 (M+1)
methoxyphenyl
111 | C 4-fluoro-2- pheny! 386.0 (M-1)
hydroxyphenyl
112 | Ci 2-benzyloxy-4- | phenyl 478.1 (M+1)
fluoropheny!
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113 | Cl 5-chloro-2- phenyl 421 (M+1)
fluoro-4-
hydroxyphenyl

114 | C 2,4-difluoro- phenyl 390 (M+1)
phenyl

115 | Ci 2-fluoro-4- phenyi 400 (M-1)
methoxyphenyl

116 | Ci 2-fluoro-4- phenyl 388 (M+1)
hydroxyphenyi

117 (Cl 2-methylphenyl | phenyl 368.0 (M+1)

118 { Cl 2-chlorophenyl | phenyl 387.9 (M+1)

119 | Cl 2-fluordphenyl phenyl 372 (M+1)

120 | Cl 2-benzyloxy- phenyl 460.1 (M+1)
phenyl

121 | Cl 2-hydroxy- phenyl 368.0 (M-1)
phenyl

122 | Ci 2-methoxy- phenyl 384.1(M+1)
phenyl

123 | Ci 3-carboxy- phenyl 398.0 (M+1)
phenyl

124 | Ci 3-hydroxy- phenyl 384.1 (M+1)
methylphenyl

125 | Cl 3-methylphenyl | phenyl 368.0 (M+1)

126 | Cl 3-fluoropheny! phenyl 372.0 (M+1)

127 | Ci 3-ethoxypheny! | pheny! 398.0 (M+1)

128 | Ci 3-methoxy- phenyl 384.0 (M+1)
phenyl

129 | Ci 4-methoxy- 3-cyanopheny! 409.0 (M+1)
phenyl

130 | CI 4-fluorophenyl 3-carboxyphenyl 416.0 (M+1)

131 | Cl 4-fluorophenyl 3-cyanophenyl 396.9 (M+1)

132 | Cl 4-hydroxy- 4-fluorophenyl 388.1 (M+1)
phenyl

U 33 | Cl 4-tert-butyl- phenyl 410.1 (M+1)
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phenyl
134 | Cl 4-n-butylpheny! | phenyl 410 (M+1)
135 | Ci 4-methyl phenyl 368.0 (M+1)
136 | Cl 1-hydroxy- phenyl 420.1 (M+1)
naphth-2-yl
137 | CI Naphth-2-yl phenyl 404 (M+1)
138 | Cl 4-hydroxy- phenyl 369.9 (M+1)
phenyl
139 | CI 4-methoxy- phenyl 384.0 (M+1)
phenyl
140 | Cl 4-fluorophenyl | phenyl 372 (M+1)
141 | Cl phenyl N-methyl-3-amino- 411 (M+1)
carbonylphenyl
142 | Cl phenyl 3-aminoimino- 396 (M+1)
methylphenyl
143 | Ci phenyl 3-trifluoro- 422 (M+1)
methylphenyl
144 | Cl phenyl 3-carboxyphenyl 379 (M+1)
145 | Cl phenyl 3-methyl- 430 (M-1)
sulfonyiphenyl
146 | Cl phenyl 3-aminohydroxy- 412 (M+1)
iminomethylphenyl
147 | Cl phenyl 3-cyanophenyl 379 (M+1)
148 | Ci phenyl 3-hydroxyphenyl 370.0 (M+1)
149 | Cl phenyl 3-methoxyphenyl 382.3 (M-1)
150 | Ci phenyl N-methyl-4-amino- 409 (M-1)
carbonylphenyl
151 { Cl phenyl 4-amino- 395 (M-1)
carbonylphenyl
152 [ Ci phenyl 4-trifluoro- 388 (M+1)
methylphenyi
153 | Cl phenyl 4-carboxyphenyl 396 (M-1)
154 | Cl phenyl 4-methylsulfony!- 430 (M-1)
phenyl
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155 | Cl phenyl 4-aminohydroxy- 412 (M+1)
iminomethylphenyl
156 | Cl phenyl 4-hydroxypheny! 370.2 (M+1)
157 | Cl phenyl 4-methoxyphenyl 384.0 (M+1)
158 | Cl phenyl 2-benzyloxyphenyl 460.1 (M+1)
159 (Ci phenyl 2-hydroxypheny! 370.0 (M+1)
160 | Cl phenyl 2-methoxyphenyl 383.9 (M+1)
161 | Br phenyl phenyl! 397.5 (M+1)
162 | Cl phenyl phenyl 353.8 (M+1)
R1 R2 R3 MS
163 Methyl phenyl 2-methoxyphenyl 364.0 (M+1)
164 chloro phenyl 2-methylphenyl 367.1 (M+1)
165 chloro phenyl 2-fluorophenyl 372 (M+1)
166 chloro phenyl Pyridin-3-yi 355 (M+1)
167 chloro phenyl 6-methoxypyridin-3- 384.9 (M+1)
yl
168 chloro phenyl Thiophen-2-yl 359.8 (M+1)
169 chloro pheny! Thiophen-3-yl 359.8 (M+1)
170 chloro phenyl 3-methyloxazoi-5-yl 358.9 (M+1)
171 chioro phenyl 4- 422 (M+1)
trifluoromethylphenyl

172 chioro phenyl 4-fluorophenyl 372 (M+1)
173 chloro phenyl 4-chiorophenyl 388 (M+1)

174 chloro phenyl 4-methylpheny! 368 (M+1)
175 chloro phenyl 3-fluorophenyl 372 (M+1)
176 chloro phenyl 3-methyiphenyl 368 (M+1)
177 chloro phenyl 3,4- 414 (M+1)

dimethoxyphenyl

178 chloro 4-chiorophenyl phenyl 388 (M+1)
179 chloro Naphth-yl phenyl 403.6 (M+1)
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180 H 2-ethoxypyridin- phenyl 365 (M+1)
5-yl '
181 chloro 4-ethylphenyl phenyl 382 (M+1)
182 chloro 4- phenyl 396 (M+1)
isopropylphenyi
183 chloro 4-propyliphenyl phenyl 396.3 (M+1)
184 chloro 5-chloro-1- Phenyl 454 (M+1)
hydroxynaphth-
2yl
185 chloro 1- 4-fluorophenyl 438 (M+1)
hydroxynaphth-
2-yl
186 chioro 1- 4-methylphenyl 434 (M+1)
hydroxynaphth-
2-yl
187 chloro 4-fluoro-2- phenyl 402 (M+1)
methoxyphenyl
188 H 4-fluoro-2- 4-methylphenyi 368 (M+1)
hydroxyphenyl
189 chloro 5-fluoro-2- phenyl 402 (M+1)
methoxyphenyl
190 chloro 3.4- phenyl 414.1 (M+1)
dimethoxyphenyl .
191 H 4-fluoro-2- 4-methoxypheny! 384.0 (M+1)
hydroxyphenyl
192 chloro 2-hydroxy-4- 3-carboxyphenyl 428.3 (M+1)
methylpheny!
193 chloro 4,5-difluoro-2- phenyl 406 (M+1)
hydroxy
194 chloro 2-hydroxy-4- 4-methyiphenyl 398 (M+1)
methylphenyl
195 chloro 2-hydroxy-4- Pyridin-3-yl 385.1 (M+1)
methylphenyl
196 chloro 3,4- phenyl 382 (M+1)
dimethylphenyl
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197

chioro

3-fluoro-2-
methoxy-4-
methylphenyl

phenyl

382 (M+1)

198

3-fluoro-2-
hydroxy-4-
methyiphenyl

pheny!

366 (M-1)

199

3-fluoro-2-
hydroxy-4-
methylphenyl

4-methylpheny}

394 (M-1)

200

3-fluoro-2-
hydroxy-4-
methylphenyl

4-fluorophenyl

398 (M-1)

201

chloro

2-methoxy-3,4-
dimethylphenyl

phenyl

410 (M-1)

202

chloro

2-hydroxy-3,4-
dimethylphenyi

phenyl

398 (M+1)

203

chloro

4-fluorophenyl

4-fluoropheny!

390 (M+1)

204

H

3-fluoro-2-
hydroxy-4-
methylpheny!

4-fluorophenyl

386 (M+1)

205

3-fluoro-2-
methoxy-4-
methyiphenyl

4-fluorophenyl

434 (M+1)

206

chioro

3-fluoro-2-
hydroxy-4-
methylphenyl

4-fluorophenyl

420 (M+1)

207

chloro

2-hydroxy-4,5-
dimethylphenyl

pheny!

398 (M+1

208

chloro

3,4-difluoro-2-
hydroxyphenyl

phenyl

406 (M+1)

209

chloro

4-ethyl-2-
hydroxypheny)

phenyl

398 (M+1)

210

chloro

3-fluoro-2-
hydroxy-4-
methylphenyl

phenyl

402 (M+1)
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211 fluoro 3-fluoro-2- 4-fluorophenyl 402 (M-1)
hydroxy-4-

methylphenyl

212 chloro 4-fluoro-2- 4-methoxyphenyl 418 (M+1)
hydroxyphenyl

213 chloro 4-fluoro-2- 4-fluorophenyl 406 (M+1)
hydroxypheny!

214 chloro 4-fluoro-2- 4-methyiphenyl 402 (M+1)
hydroxyphenyl

Biological assays

- Enzymatic activity
The following biological test allows the determination of the efficacy of such
compounds of formula (1) onto AMPK protein (recombinant a1§1y2).
Human recombinant AMPK enzyme was expressed in E. Coli and was reactivated
in vitro by LKB1 prior to enzyme activity determination.
AMPK enzyme activities were assayed by using A Delfia technology. AMPK
enzyme activities were carried out in microtiter plates (60 mM Hepes buffer, pH
7.4 with 125 pM ATP respectively) in the presence of a synthetic peptide substrate
(AMARAASAAALARRR, the “AMARA” peptide) and activators in serial dilutions.
Reactions were initiated by the addition of AMPK (50-100 ng). Following mixing,
the plates were incubated for 30 min at room temperature. Enzyme activity was
assayed by using an anti-phosphoserine antibody to measure the ‘quantity of
phosphate incorporated into the AMARAA.

N°: Number of the molecule
Activity: Ratio between the % of control (basal activity) of compound of formula (1)
at 30puM and the % of control (basal activity) of AMP (natural substrate) at 30 pM.
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Compounds of formula (1) in the table Il are considered as direct activator of AMPK

if the ratio is 90% or higher.

Table ll:
no. activity no. activity | no. activity | no. activity
3 102 20 99 32 147 42 110
9 410 22 121 33 201 44 98
10 96 23 202 34 625 45 114
13 126 25 119 35 126 47 117
14 116 26 128 36 [121 48 109
15 181 27 114 38 119 49 131
16 107 28 109 40 109 50 103
19 96 29 103 41 92 52 176
55 146 63 115 73 94 81 223
56 107 64 109 74 112 83 403
58 103 66 144 75 135 84 158
60 100 68 08 77 257 85 406
61 146 71 131 78 160 87 287
62 101 72 150 79 593 100 103
104 236 111 136 121 143 129 102
105 206 113 95 124 195 130 117
106 115 114 115 125 101 131 331
108 305 115 118 126 98 132 108
109 200 116 120 127 122 134 93
110 121 119 101 128 181 135 113
136 488 142 126 149 120 155 95
137 129 143 99 150 130 156 95
138 114 144 116 151 134 157 147
139 114 145 90 152 99 158 110
140 123 146 103 153 K 159 164
141 403 148 121 154 131 161 113
162 107
164 354 176 245 189 175 204 189
165 238 177 234 190 256 205 148
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166 225 178 138 191 187 206 184
167 | 592 179 284 192 193 207 213
168 174 181 559 193 139 208 131
169 196 182 165 194 183 209 297
170 223 183 146 195 156 210 181
171 147 184 167 196 165 211 149
172 153 185 284 198 | 363 212 183
173 160 186 192 201 122 213 349
174 245 187 124 202 305 214 207
175 252 188 183 203 251
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Glucose Uptake in muscle

Skeletal muscle is the major site of insulin-stimulated glucose disposal and
insulin resistance in this target tissue has long been viewed as a contribution
factor in the pathogenesis of type 2 diabetes (T2D). Therefore alternative
pathways that stimulate skeletal muscle glucose uptake independently of insulin
signaling could potentially improve glycemic control in T2D subjects. Although
exercise stimulates glucose uptake in skeletal muscle independently of the
insulin pathway, the underlying molecular mechanisms remains largely elusive.

The finding that the glucose transport can be increased in isolated skeletal
muscle in response to contraction in vitro suggests that the signaling pathways

elicited by internal cellular energy deficiency are partly accountable for

contraction-induced glucose uptake. AMPK is considered as an attractive

candidate for contraction-induced skeletal muscle glucose uptake because it is
activated in 'parallel with elevation in AMP and a reduction in creatine phosphate
energy stores (Hubter C.A., Am. J. Physiol. Endocrinol. Metab. 272:E262-E266;
1997). Furthermore, AICAR-induced activation of AMPK increases glucose
uptake (Merrill G.F.and al.., Am. J. Physiol. Endocrinol. Metab. 273:E1107-
E1112; 1997). |

- Glucose Uptake in H-2Kb cells (in vitro cellular test)

The following cellular test allows the determination of the effect of AMPK
activators such as compounds of formula (l) onto glucose uptake in a muscle
cellular model.

H-2Kb cells derived from heterozygous H-2Kb tsA58 transgenic mouse were
grown in 24-well in plates coated with matrigel and were cultured at 33 °C for 4
days under permissive conditions, as described previously by Fryer et al.
(Diabetes 49 (12): 1978, 2000). _

For differentiation in muscle, cells were switched to non-permissive culture
conditions (37 °C in the absence of interferon-y). After 3 days, cells were
incubated for 4 hours in DMEM 19/l glucose culture medium containing different
concentrations of the tested molecules. Then glucose uptake was measured by
incubating the cells for 10 min with radiolabelled 2-deoxy-D-[1, 2 °H] glucose.
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Glucose uptake was terminated by rapidly washing the plates 2 times with ice-
cold NaCl 0,9%. The cells were then solubilized in 0.1N NaOH for 30 min.

" Radioactivity was determined by liquid scintillation counting.

N°: Number of the molecule

Activity (table Il1): Concentration of compound (1) for a glucose uptake equal or

higher to glucose uptake induced by insulin (170nM)

++

or **concentration of compound (1) <10 microMolar

* or *concentration of compound (1) >10 micro Molar

Table (1lf)

N° [|activity] N° activity N° J|activity | N° activity N° activity
5 | * |27 | * [102 ] = [126 | - | 143 ;
0 | * | 33 (103 | * 127 - 148 -
13 | * | 34 104 | * 128 - 149 "
14 | * |35 | * |108 | * 129 - 156 -
15 | * | 36 (100 | =~ | 131 * 157 “
19 | * | 47 R T T 136 = 161 "

20 | * | 63 115 | = | 137 g 162 -

22 | ** | 83 (119 | * 138 -

53 | * (100 | = [421 | * |13 | =

26 | * |101 | * |125 | = | 140 -

164 | + | 176 | ++ | 189 ] + | 204 ¥

165 | + | 177 | ++ | 190 | + | 205 ¥

166 | + | 178 | ++ [ 191 ] + | 206 ¥

167 | ++ | 179 | ++ | 192 | ++ | 207 +

168 | ++ | 181 | ++ | 193 | + | 208 ¥

169 | ++ | 182 | + | 194 | ++ | 200 | ++

170 | ++ | 183 | + | 195 | + | 210 | ++

71 |+ | 184 | ++ | 196 | ++ | 211 ¥

172 + 185 ++ 198 + 212 +

173 | ++ | 186 | ++ | 201 | + | 213 +

174 | + [ 187 | + | 202 | ++

175 | + | 188 | =
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Compounds of the invention are able to increase glucose uptake in a muscular

cell line named H-2Kb independently of insulin.

These data resulting of an enzymatic test followed by a cellular test shows that
thienopyridone derivatives as defined in formula (I) are direct AMPK activators
and these compounds are able to increase glucose uptake preferably in
muscular cells.
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Claims:

1. A compound of the formula (1)

R? OH
R3
N
rRi— | ()
S N~ o
H

in which :

R denotes H, A, OA, OH, Hal, NO,, COOA, COOH, CHO, COA, CONH,,
CONHA, CONA;, CN, SOA, SO;NH,, Ar or Het,

R? R® each, independently of one another, denote Ar or Het,

Ar denotes phenyl, naphthyl, each of which is unsubstituted or mono-, di-,
tri-, tetra- or pentasubstituted by A, Hal, OA, OH, CHO, COA, NH;,
NHA, NA,, NO,, COOA, COOH, CONH,;, CONA, CONA,, SO,A, CN,
C(=NH)NH,, C(=NH)NHOH and/or Het,

Het  denotes a mono- or bicyclic unsaturated or aromatic heterocycle having
1to 4 N, O and/or S atoms, which may be mono-, di- or trisubstituted by
Hal, A, Ar, OA, OH, CHO, COA, COOH, COOA, CN, NO2, NH,, NHA,
NA,, CONH,, CONHA and/or CONA,,

A denotes unbranched or branched alkyl having 1-10 C atoms, in which
1-7 H atoms may be replaced by OH, F, Ci and/or Br, or
denotes cycloalkyl having 3-7 C atoms,

Hal denotes F, Cl, Brorl,

and pharmaceutically usable derivatives, salts, solvates and stereoisomers

thereof, including mixtures thereof in all ratios, |

excluding compounds of the formula () where

-R" = H ; R? = phenyl ; R*= 3-methoxyphenyl

-R'=H; R*=R*= phenyl

-R'=H, R? = phenyl, R® = 2-thiazoyl.
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2. A compound according to Claim 1 in which

R' denotes H, A, Hal, COOA, COOH, CONH,, CONHA, CONA;, CN, SOA,
SO,NH; or phenyl,

and pharmaceutically usable salts and stereoisomers thereof, including

mixtures thereof in all ratios.

3. A compound according to Claim 1 or 2 in which

R? denotes phenyl, naphthyl each of which is unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by A, Hal, OA, OH, COOA, COOH, CONH_,
CONA, CONA; and/or SOA
or
denotes Het,

and pharmaceutically usable salts and stereoisomers théreof, including

~ mixtures thereof in all ratios.

4. A compound according to one or more of Claims 1-3 in which

R® denotes phenyl, naphthyl, each of which is unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by A, Hal, OA, OH, NH,, NHA, NA,, COOA,
COOH, CONH;, CONA, CONA; SO,A, CN, C(=NH)NH; and/or
C(=NH)NHOH
or
denotes Het,

and pharmaceutically usable salts and stereoisomers thereof, including

mixtures thereof in all ratios.

5. A compound according to one or more of Claims 1-4 in which

Het denotes a mono- or bicyclic aromatic heterocycle having 1 to 4 N, O
and/or S atoms,

and pharmaceutically usable salts and stereocisomers thereof, including

mixtures thereof in all ratios.

6. A compound according to one or more of Claims 1-5 in which

"
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Het denotes pyridyl, pyrimidinyl, furanyl, isoxazolyl, imidazolyl, pyrazolyl,
oxazolyl, pyrrblyl, thiazolyl, isothiazolyl, thienyl, triazolyl, tetrazolyl, indolyl,
benzimidazolyl or indazolyl,

and pharmaceutically usable salts and stereoisomers thereof, including

mixtures thereof in all ratios.

7. A compound according to one or more of Claims 1-6 in which

A  denotes unbranched or branched alkyl having 1-10 C atoms, in which 1-7
H atoms may be replaced by OH, F, Cl and/or Br,

and pharmaceutically usable salts and stereocisomers thereof, including

mixtures thereof in all ratios.

8. A compound according to one or more of Claims 1-7 in which

R' denotes H, A, Hal, COOA, COOH, CONH,, CONHA, CONA,, CN, SOA,
SO,NH; or phenyl,

R? denotes phenyl, naphthyl, each of which is unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by A, Hal, OA, OH, COOA, COOH, CONH,,
CONA, CONA; and/or SO,A
or
denotes Het,

R® denotes phenyl, naphthyl, each of which is unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by A, Hal, OA, OH, NH,, NHA, NA,, COOA,
COOH, CONH;, CONA, CONA; SO0OA, CN, C(=NH)NH, and/or
C(=NH)NHOH
or
denotes Het,

Het denotes a mono- or bicyclic aromatic heterocycle having 1 to 4 N, O
and/or S atoms,

A denotes unbranched or branched alkyl having 1-10 C atoms, in which 1-7
H atoms may be replaced by OH, F, Cl and/or Br,

Hal denotes F, Cl, Brorl,

and pharmaceutically usable salts and stereoisomers thereof, including

mixtures thereof in all ratios.
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9. Compounds according to claim 1, selected from the group
3,5-diphenyl-4-hydroxy-2-methyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,

methyl  3,5-diphenyl-  4-hydroxy-6-oxo-6,7-dihydro-thieno[2,3-b]pyridine-2-
carboxylate,

ethyl 3,5-diphenyl-4-hydroxy-6-oxo-6,7-dihydro-thieno[2,3-b]pyridine-2-
carboxylate,

3,5-diphenyl- 4-hydroxy-6-oxo-6,7-dihydro-thieno[2,3-b]pyridine-2-carboxylic
acid,

3,5-diphenyl-4-hydroxy-N-methyl-6-0x0-6, 7-dihydro-thieno[2,3-b]pyridine-2-
carboxamide,
3,5-diphenyl-4-hydroxy-2-hydroxymethyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-2,3,5-triphenyi-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
3,5-diphenyl-4-hydroxy-6-0x0-6,7-dihydro-thieno[2,3-b]pyridine-carboxamide,
3,5-diphenyl-4-hydroxy-2-methylsulfonyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2—cyano-3,5-diphenyl—4-hydroxy-6,7-dihydro-thieno[z,3-b]pyridin-6-one,
4-hydroxy-5-(2-hydroxyphenyl)-3-phenyl-2-methyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one,
4-hydroxy-5-(2-methoxyphenyl)-3-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-5-(2-methoxyphenyl)-3-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one,

2-chloro-4-hydroxy-5-(2-hydroxyphenyl)-3-phenyl-6, 7-dihydro-thieno[2,3-
b]pyridin-6-one,

- 2-chloro-4-hydroxy-5-(2-benzyloxyphenyl)-3-phenyl-6,7-dihydro-thieno[2,3-

b]pyridin-6-one,
4-hydroxy-3-phenyl-5-(pyridin-4-yl)-2-methyl-6,7-dihydro-thieno[2,3-b]pyridin-6-
one, ‘ | .
4—hydroxy-3—bhenyl -5-(pyridine-3-yl)- 6,7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-5-(4-methoxyphenyl)-3-phenyl-6,7-dihydro-thienof2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-5-(4-methoxyphenyl)-3-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
4-hydroxy-5-(4-hydroxyphenyl)-3-phenyl-6,7-dihydro-thieno|2,3-b]pyridin-6-one,
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2-chloro-4-hydroxy-5-(4-hydroxyphenyl)-3-phenyl-6,7-dihydro-thieno[2,3-
b)pyridin-6-one, |
4-hydroxy-5-(4-cyanophenyl)-3-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-5-(4-dimethylaminophenyl)-3-phenyl-6,7-dihydro-thienof2,3-b]pyridin-
6-one,
4-hydroxy-5-(4-methoxyphenyl)-2-methyl-3-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one,
4-hydroxy-5-(4-hydroxyphenyi)-2-methyl-3-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one, |
2-chloro-4-hydroxy-5-(4-(aminohydroxyiminomethyl)phenyl)-3-phenyl-6,7-
dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-5-(4-methylsulfonylphenyl)-3-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
4-(2-chloro-4-hydroxy-3-phenyl-6-ox0-6,7-dihydro-thieno[2,3-b]pyridin-5-
ylbenzoic acid, |
2-chloro-4-hydroxy-5-(4-trifluoromethylphenyl)-3-phenyi-6, 7-dihydro-thieno[2,3-
b]pyridin-6-one, _
4-(2-chloro-4-hydroxy-5-phenyl-6-oxo-6,7-dihydro-thieno[2,3-b]pyridin-3-
yl)benzamide,
N-methyl-4-(2-chloro-4-hydroxy-5-phenyl-6-ox0-6,7-dihydro-thieno[2,3-b]pyridin-
3-yl)benzamide,

2-chloro-4-hydroxy-5-(3-methoxyphenyl)- 3-phenyl-6, 7-dihydro-thieno[2,3-
blpyridin-6-one,

2-chloro-4-hydroxy-5-(3-hydrophenyl)- 3-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,

4-hydroxy-5-(3-methoxyphenyl)-2-methyl-3-phenyl-6, 7-dihydro-thieno{2,3-
b]pyridin-6-one,
4-hydroxy-5-(3-methoxyphenyl)-3-phenyi-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-5-(3-cyanophenyl)- 3-phenyl-6,7-dihydro-thieno|[2,3-
b]pyridin-6-one,
2-chloro-4-hydroxy-5-(3-(aminohydroxyiminomethyl)phenyl)-3-phenyl-6,7-
dihydro-thieno|[2,3-b]pyridin-6-one,
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2-chloro-4-hydroxy-5-(3-methylsulfonylphenyl)—3-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one, _ '
3-(2-chloro-4-hydroxy-5-phenyl-6-oxo-6,7-dihydro-thieno(2,3-b]pyridin-3-
yl)benzoic acid, ‘

4-hydroxy-5-(3-trifluoromethylphenyl)-3-pheny!-6, 7-dihydro-thieno[2,3-b]pyridin-
6-one,
2-chloro-4-hydroxy-5-(3-trifluoromethylphenyl)-3-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
2-chloro-4-hydroxy-5-(3-aminoiminomethylphenyl)-3-phenyl-6,7-dihydro-
thienof2,3-b}pyridin-6-one hydrochlorhyde,
N-methyl-3-(2-chloro-4-hydroxy-5-phenyl-6-0x0-6,7-dihydro-thieno[2,3-b]pyridin-
3-yl)benzamide,
3-(4-bromophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
3-(4—ch|orophenyl)-4-hydroxy—5-phenyl-6,7-dihydro—thieno[2,3-b]pyridin-6-one, .
3-(4-fluorophenyl)-4-hydroxy-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-3-(4-fluorophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno{2,3-b]pyridin-
6-one,

3-(4-bromophenyl)-4-hydroxy-5-(pyridin-3-y1)-6, 7-dihydro-thieno[2,3-b]pyridin-6-
one,

3-(4-bromophenyl)-4-hydroxy-5-(pyridin-4-yl)-6, 7-dihydro-thieno[2,3-b]pyridin-6-
one,
3-(4-bromophenyl)-4-hydroxy-5-(pyridin-2-yi)-6,7-dihydro-thieno[2,3-b]pyridin-6-
one, '

4-hydroxy-3-(4-hydroxyphenyl)-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-3-(4-methoxyphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(4-methoxyphenyl)-5-phenyl-6,7-dihydro-thieno|2,3-
b]pyridin-6-one, ’
2-chloro-4-hydroxy-3-(4-hydroxyphenyl)-5-phenyl-6, 7-dihydro-thieno[2,3-
b]pyridin-6-one,

4-hydroxy-3-(naphth-2-yl)-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(naphth-2-yl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-
one,
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4-hydroxy-3-(1-hydroxy-naphth-2-yl)-5-phenyl-6,7-dihydro-thieno{2,3-b]pyridin-
6-one,
2-chloro-4-hydroxy-3-(1-hydroxy-naphth-2-yl)-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
4-hydroxy-3-(4-methylphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(4-methylphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
b)pyridin-6-one,

4-hydroxy-3-(4-trifluoromethylphenyl)-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-
6-one,
4-hydroxy-3-(4-n-butylphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one
2-chloro-4-hydroxy-3-(4-n-butylphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
b)pyridin-6-one, '

4-hydroxy-3-(4-hydroxymethylphenyl)-5-phenyi-6, 7-dihydro-thieno[2,3-b]pyridin-
6-one, '
4-hydroxy-3-(4-tert-butylphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-
one,

2-chloro-4-hydroxy-3-(4-tert-butylphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
4-hydroxy-3,5-di-(4-methoxypheny!)-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-3,5-di-(4-hydroxyphenyl)-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-3-(4-methoxyphenyl)-5-(4-fluorophenyl)-6, 7-dihydro-thieno(2,3-
b]pyridin-6-one,
4-hydroxy-3-(4-hydroxyphenyl)-5-(4-fluorophenyl)-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
2-chloro-4-hydroxy-3-(4-hydroxyphenyl)-5-(4-fluorophenyl)-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
4-hydroxy-3-(4-fluorophenyl)-5-(4-methoxypheny!)-6,7-dihydro-thieno{2,3-
b]pyridin-6-one,
4-hydroxy-3-(4-fluorophenyl)-5-(4-hydroxyphenyl)-6,7-dihydro-thieno{2,3-
blpyridin-6-one,

2-chloro-4-hydroxy-3-(4-fluorophenyl)-5-(3-cyanophenyl)-6, 7-dihydro-thieno(2,3-
blpyridin-6-one,
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3-(2-chloro-4-hydroxy-3-(4-ﬂuoropheny|)-6-oxo-6,7-dihydro-thieno[2,3-b]pyridin-
5-yl)benzoic acid,
2-chloro-4-hydroxy-3-(4-methoxyphenyl)-5-(3-cyanophenyl)-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
4—(4-hydroxy-5—pheny|—6-oxo-6,7-dihydro-thieno[2,3-b]pyridin-3-y|)benzamide,
4-hydroxy-3-(3-methoxyphenyl)-5-phenyl-6,7-dihydro-thieno(2,3-b]pyridin-6-one,
2—chIoro—4-hydroxy-3-(3-methoxyphenyl)—5-phenyl-6,7-dihydro-thieno[2,3-
bpyridin-6-one,
4-hydroxy-3-(3-hydroxyphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(3-ethoxyphenyl)-5-phenyl-6,7-dihydro-thieno|2,3-
b]pyridin-6-one,
3-(3—ﬂurophenyl)—4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3—b]pyridin-6-one,
2-chioro-3-(3-flurophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,
4-hydroxy-3-(3—methy|phenyl)—5—phenyl-6,7-dihydro—thieno[2,3—b]pyridin—6—one
2-chloro-4-hydroxy-3-(3-methylphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one
3—(3—bromophenyl)~4-hydroxy—5—phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy—3-(3—hydroxymethylphenyl)—5—phenyl-6,7-dihydro-thieno[2,3-b]pyridin—
6-one, _
2-chloro-4-hydroxy-3-(3-hydroxymethylphenyl)-5-phenyl-6,7-dihydro-thieno(2,3-
b]pyridin-6-one,
4—hydroxy-3-(3—methylsulfonylphenyl)-5-phenyl—6,7-dihydro-thieno[2,3-b]pyridin—
6-one, ,
3-(2-chloro-4-hydroxy-5-phenyl-6-oxo-6,7-dihydro-thieno[2,3-b]pyridin-3-
yl)benzoic acid,
4-hydroxy-3-(2-methoxypheny‘l)~5—phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-methoxyphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
b)pyridin-6-one,
4-hydroxy-3-(2-hydroxypheny!)-5-phenyl-6,7-dihydro-thienof2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-hydroxyphenyl)-5-phenyl-6,7-dihydro-thienof2,3-
b]pyridin-6-one,
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2-ch|oro-4-hydroxy-3-(2-benzyloxyphenyl)-5-phenyl—6,7-dihydro-thieno[2,3-
bjpyridin-6-one, |
3-(2-fluorophenyl)-4—hydroxy-5—phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-3-(2-fluorophenyl)-4-hydroxy-5-phenyl-8,7-dihydro-thieno[2,3-b]pyridin-
6-one,
3-(2-bromophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
3-(2-chlorophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-3-(2-chlorophenyl)- 4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3- |
blpyridin-6-one,
4-hydroxy-3-(2-methylphenyl)-5-phenyl-6,7-dihydro-thieno[2, 3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-methyiphenyl)-5-phenyl-6,7-dihydro-thienof2,3-
blpyridin-6-one,
3-(2,4-dimethoxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-
one,
3—(2,4~dihydroxyphenyl)—4—hydroxy—5-phenyl-6,7-dihydro—thieno[2,3—b]pyridin-6-
one, '
3-(2-fluoro-4-hydroxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-
bjpyridin-6-one,
2-chloro-3-(2-fluoro-4-hydroxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
3-(2-fluoro-4-methoxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2, 3-
blpyridin-6-one,
2-chloro-3-(2-fluoro-4-methoxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
3-(2,4-difluorophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-
one,
2-chloro-3-(2,4-difluorophenyl)-4-hydroxy-5-phenyl-6,7-dinydro-thieno{2, 3-
b]pyridin-6-one,
3-(5-chloro-2-fluoro-4-hydroxyphenyl)-4-hydroxy-5-phenyl-6, 7-dihydro-
thieno[2,3-b)pyridin-6-one,
3-(2-benzyloxy-4-fluorophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one, '
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3-(2-benzyloxy-4-fluorophenyl)-2-chloro-4-hydroxy-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one, |
4-hydroxy-3-(2-hydroxy-4-fluorophenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-hydroxy-4-fluorophenyl)-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
3-(3,5-dibenzyloxyphenyl)-4-hydroxy-5-phenyi-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,

3-(3,5-dihydroxyphenyl)-4-hydroxy-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-6-
one '
3-(3,5-dimethoxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-
one,
3-(2-benzyloxy-5-flurophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
3—(3-ﬂuoro—4—methoxypheny!)-4-hydroxy-5-phenyl—6,7-dihydro-thieno[2,3-
blpyridin-6-one,
2-chloro-3-(3-fluoro-4-methoxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-
thienof[2,3-b]pyridin-6-one,
3-(3-fluoro-4-hydroxyphenyl)-4-hydroxy-5-phenyi-6,7-dihydro-thieno[2,3-
b]pyridin-6-one, ' ‘
2-chloro-3-(3-fluoro-4-hydroxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one, |
4-hydroxy-3-(3-methoxy-4-bromophenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
4-hydroxy-3-(3-hydroxy-4-bromophenyl)-5-phenyl-6, 7-dihydro-thieno[2, 3-
blpyridin-6-one,
3—(5—fluoro-2-hydroxyphenyl)-4~hydroxy-5-phenyl-6,7-dihydro—thieno[2,3-
b]pyridin-6-one,
2-chloro-3-(5-fluoro-2-hydroxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-
thieno([2,3-b]pyridin-6-one,
3-(2-benzyloxy-5-fluorophenyl)-2-chloro-4-hydroxy-5-phenyl-6,7-dihydro-
thieno{2,3-b]pyridin-6-one,
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3-(4-bromo-2-methoxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one,
3-(4-bromo-2-hydroxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
3-(2,6-diflurophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-3-(2,6-diflurophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno{2, 3-
b)pyridin-6-one,
4-hydroxy-3-(2-hydroxy-5-methoxyphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
bjpyridin-6-one,
3-(2-benzyloxy-5-methoxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one,
4-hydroxy-3-(2-hydroxy-4-methoxyphenyl)-5-phenyl-8,7-dihydro-thieno[2, 3-
blpyridin-6-one
4-hydroxy—3—(2-meth0xy-4-methy|phenyl)—5-phenyl—6,7-dihydro-thien0[2,3-
blpyridin-6-one,
2-chloro-4-hydroxy-3-(2-methoxy-4-methylphenyl)-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
4-hydroxy-3-(2-hydroxy-4-methylphenyl)-5-phenyi-6,7-dihydro-thieno[2,3-
b]pyridin-6-one, '
2-chloro-4-hydroxy-3-(2-hydroxy-4-methylphenyl)-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,

4-hydroxy-3-(3-methoxy-4-methylphenyl)- 5-phenyl-6,7-dihydro-thieno[2,3-
Ipyridin-6-one, .
2-chloro-4-hydroxy-3-(3-methoxy-4-methylphenyl)-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one, |
4-hydroxy~3-(3-hydroxy—4—methyiphenyl)— 5-phenyl-6,7-dihydro—thiéno[2,3-
b]pyridin-6-one,
2-chloro-4-hydroxy-3-(3-hydroxy-4-methylphenyl)-5-phenyl-6, 7-dihydro-
thieno[2,3-b}pyridin-6-one,
4-hydroxy-3-(2-methoxy-4-methylphenyl)-5-(3-cyanophenyl)-6, 7-dihydro-
thieno[2,3-b]pyridin-6-one,
4-hydroxy-3-(2-hydroxy-4-methylphenyl)-5-(3-cyanophenyl)-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
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2-chloro-4-hydroxy-3-(2-hydroxy-4-methylphenyt)-5-(3-cyanophenyl)-6,7-
dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-3-(2,6-dihydroxyphenyl)-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-6-
one,
4-hydroxy-3-(2-hydroxy-6-methoxyphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one, -
3-(1,4-benzodioxan-6-yl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-
one,
3-(1,4-benzodioxan-6-yl)-2-chloro-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2, 3~
blpyridin-6-one,
2-chloro-3-(3,4-difluorophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno{2,3-
b]pyridin-6-one,
4-(4-hydroxy-5-phenyl-6-oxo-6,7-dihydro-thieno[2,3-b]pyridin-3-yl)benzoic acid ,
4-(2-chloro-4-hydroxy-5-phenyl-6-0x0-6,7-dihydro-thienof2,3-b]pyridin-3- '
yl)benzoic acid,
3-(3-carboxyphenyl)-4-hydroxy-5-phenyi-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
3-(furan-2-yl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-3-(furan-2-yl)-4-hydroxy-5-phenyi-6,7-dihydro-thieno[2,3-b]pyridin-6-
one,
3~(pyrazin-2-yl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-5-phenyl-3-(pyridin-3-yl)- 6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-5-phenyl-3-(pyridin-3-yl)-6,7-dihydro-thieno[2,3-b]pyridin-6-
one,

4-hydroxy-5-phenyl-3-(pyridin-4-yl)-6,7-dihydro-thienof2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-5-phenyl-3-(pyridin-4-yl)-6, 7-dihydro-thieno(2,3-b]pyridin-6-
one, _

2-bromo-3,5-diphenyl-4-hydroxy- 6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-3,5-diphenyi-4-hydroxy- 6,7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-5-(2-methoxyphenyl)-2-methyl-3-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one,
2-chloro-4-hydroxy-5-(2-methylphenyl)-3-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,



10

15

20

25

30

T

WO 2009/124636 PCT/EP2009/001937

81

2-chloro-5-(2-fluorophenyl)-4-hydroxy-3-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,
2-chloro-4-hydroxy-3-phenyl-5-(pyridin-3-yl)-6,7-dihydro-thieno[2,3-b] pyridin-6-
one, '
2-chloro-4-hydroxy-5-(6-methoxypyridin-3-yl)-3-phenyl-6,7-dihydro-thieno[2, 3-
blpyridin-6-one,

2-chloro-4-hydroxy-3-phenyl-5-(thiophen-2-yl)- 6,7-dihydro-thieno[2,3-b]pyridin-
6-one,

2-chloro-4-hydroxy-3-phenyl-5-(thiophen-3-yl)- 6,7-dihydro-thieno[2,3-b]pyridin-
6-one,

2-chloro-4-hydroxy-5-(3-methyloxazol-5-yl)-3-phenyl-6, 7-dihydro-thieno([2,3-
b]pyridin-6-one, |
2-chloro-5-(4-triftuoromethylphenyl)-4-hydroxy-3-phenyl-6, 7-dihydro-thieno[2, 3-
b]pyridin-6-one,

2-chloro-5-(4-fluorophenyt)-4-hydroxy-3-phenyl-6, 7-dihydro-thieno{2,3-b]pyridin-
6-one,

2-chloro-5-(4-chlorophenyl)-4-hydroxy-3-phenyl-6,7-dihydro-thieno(2,3-
b]pyridin-6-one,

2-chloro-4-hydroxy-5-(4-methylphenyl)-3-phenyl-6, 7-dihydro-thieno[2,3-
blpyridin-6-one,
2-chloro-5-(3-fluorophenyl)-4-hydroxy-3-phenyi-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,

2-chloro-4-hydroxy-5-(3-methyiphenyl)-3-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,

2-chloro-4-hydroxy-5-(3,4-dimethoxyphenyl)-3-phenyl-6, 7-dihydro-thieno[2,3-
b]pyridin-6-one,
2-chloro-3-(4-chlorophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
2-chloro-4-hydroxy-3-(napht-1-yl)-5-phenyl-6,7-dihydro-thieno|2,3-b}pyridin-6-
one,
3-(2-ethoxypyridin-5-yt)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-

one,
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2-chloro-3-(4-ethylphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one, |

2-chloro-4-hydroxy-3-[4-(1-methylethyl)phenyl]-5-phenyi-6, 7-dihydro-thieno[2,3-
b]pyridin-6-one, _
2-chloro-4-hydroxy-5-phenyl-3-(4-propylphenyl)-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
2-chloro-4-hydroxy-3-(1-hydroxy-5-chloronapht-2-yl)-5-phenyl-6, 7 -dihydro-
thieno[2,3-b]pyridin-6-one,
2-chloro-5-(4-fluorophenyl)-4-hydroxy-3-(1-hydroxynapht-2-yl)-6,7-dihydro-
thieno[2,3-b]pyridin-6-one, '
2-chloro-4-hydroxy-3-(1-hydroxynapht-2-yl)-5-(4-methylphenyl)-6,7-dihydro-
thieno[2,3-b]pyridin-6-one, |
2-chioro-3-(4-fluoro-2-methoxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,

3-(4-fluoro-2-hydroxyphenyl)-4-hydroxy-5-(4- methylphenyl)—G 7-dihydro-
thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(5-fluoro-2-methoxyphenyl)-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one, _
2-chloro-4-hydroxy-3-(3,4-dimethoxyphenyl)-5-phenyl-6,7-dihydro-thieno|2,3-
blpyridin-6-one,
3-(4-fluoro-2-hydroxyphenyl)-4-hydroxy-5-(4-methoxyphenyl)-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
3-[2-Chloro-4-hydroxy-3-(2-hydroxy-4-methylphenyl)-6-0xo0-6,7-dihydro-
thieno[2,3-b]pyridin-5-yl}-benzoic acid,
2-chloro-3-(4,5-difluoro-2-hydroxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-
thienof2,3-b}pyridin-6-one,
2-chloro-4-hydroxy-3-(2-hydroxy-4-methylphenyl)-5- (4—methylphenyl) 6,7-
dihydro-thieno([2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-hydroxy-4-methylphenyl)-5- (pyrldln -3-yl)-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(3,4-dimethylphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
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2-chloro-3-(3-fluoro-4-methyl-2-methoxyphenyl)-4-hydroxy-5-phenyl-6,7-
dihydro-thieno[2,3-b]pyridin-6-one, |
3-(3-fluoro-2-hydroxy-4-methyiphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-
thieno(2,3-b]pyridin-6-one,
3-(3-fluoro-4-methyl-2-methoxyphenyl)-4-hydroxy-5-(4-methylphenyl)-6,7-
dihydro-thieno[2,3-b]pyridin-6-one,
3-(3-fluoro-4-methylf2-methoxyphenyl)—4-hydroxy-5-(4-ﬂuorophenyl)—6,7-
dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-methoxy-3,4-dimethylphenyl)-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-hydroxy-3,4-dimethylphenyl)-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
2-chloro-3-(4-fluorophenyl)-5-(4-fluorophenyl)-4-hydroxy-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
3-(3-fluoro-2-hydroxy-4-methylphenyl)-5-(4-fluorophenyl)-4-hydroxy-6,7-dihydro-
thieno[2,3-b]pyridin-6-one, |
3~(3-fluoro-2-methoxy-4-methylphenyl)-5-(4-fluorophenyl)-4-hydroxy-6,7-
dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-3-(3-fluoro-2-hydroxy-4-methylphenyl)-5-(4-fluorophenyl)-4-hydroxy-
6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-ch|oro-4-hydroxy-3-(2-hydroxy—4,5-dimethylpheny|phenyl)-5—pheny|-6,7—
dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-3-(3,4-difluoro-2-hydroxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
2-chloro-3-(4-ethyl-2-hydroxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one, _ .
2-chloro-3-(3-fluoro-2-hydroxy-4-methylphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
2-fluoro-3-(3-fluoro-2-hydroxy-4-methylphenyl)-5-(4-fluorophenyi)-4-hydroxy-
6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-3-(4-fluoro-2-hydroxyphenyl)-4-hydroxy-5-(4-methoxyphenyl)-6,7-
dihydro-thieno[2,3-b]pyridin-6-one,
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2-chloro-3-(4-fluoro-2-hydroxyphenyl)-5-(4-fluorophenyl)-4-hydroxy-6,7-dihydro-
thieno[2,3-b]pyridin-6-one, |
2-chloro-3-(4-fluoro-2-hydroxyphenyl)-4-hydroxy-5-(4-methylphenyi)-6, 7-
dihydro-thieno[2,3-b]pyridin-6-one,

and pharmaceutically usable salts and stereoisomers thereof, including

mixtures thereof in all ratios.

10. Compounds according to claim 1 selected from the group
2-cyano-3,5-diphenyl- 4-hydroxy-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-5-(3-methoxyphenyl)-3-phenyl-6,7-dihydro-thieno[2,3-b)pyridin-6-one,
4-hydroxy-3-(1-hydroxy-naphth-2-yl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one, . |
3-(4-bromo-2-hydroxyphenyl)-4-hydroxy-5-phenyl-6,7—dihydro-thieno[2,3-
blpyridin-6-one,
4-hydroxy-3-(2-hydroxy-5-methoxyphenyl)-5-phenyl-6, 7-dihydro-thieno([2, 3-
b)pyridin-6-one,
4-hydroxy-3-(2-hydroxy-4-methylphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
4-hydroxy-3-(3-hydroxy-4-methylphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one, '
4-hydroxy-3-(2-hydroxy-4-methylphenyl)-5-(3-cyanophenyl)-6,7-dihydro-
thieno[2,3-b]pyridin-6-one, |
2-chloro-4-hydroxy-3-(3-hydroxy-4-methylphenyl)-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(3-hydroxy-4-methylphenyl)-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
2—chloro-4-hydrox.y-3—(3-methoxy—4-methylphenyl)-5-phenyl-6,7—dihydro-
thieno[2,3-b]pyridin-6-one, ,
2-chloro-3-(5-fluoro-2-hydroxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-

 thieno[2,3-b]pyridin-6-one,

2-chloro-4-hydroxy-3-(4-fluorophenyl)-5-(3-cyanophenyl)-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
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2-chloro-4-hydroxy-3-(1-hydroxy-naphth-2-yl)-5-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one,
N-methyl-3-(2-chioro-4-hydroxy-5-phenyl-6-0x0-6,7-dihydro-thieno[2,3-b]pyridin-
3-yhbenzamide, |
3-(4-fluoro-2-hydroxyphenyl)-4-hydroxy-5-(4-methoxyphenyl)-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
2~chloro—3-(4,5-diﬂuoro-2-hydroxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
3~(3-fluoro-2-hydroxy-4-methylphenyl}-4-hydroxy-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-hydroxy-3,4-dimethylphenyl)-5-pheny!-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
2-chloro-3-(3-fluoro-2-hydroxy-4-methylphenyl)-5-(4-fluorophenyl)-4-hydroxy-
6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-~(2-hydroxy-4,5-dimethylphenylphenyl)-5-phenyl-6,7-
dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-3-(3,4-difluoro-2-hydroxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
2-chloro-3-(4-ethyl-2-hydroxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
2-chloro-3-(3-fluoro-2-hydroxy-4-methylphenyl)-4-hydroxy-5-phenyl-6, 7-dihydro-
thieno[2,3-b]pyridin-6-one,
2-chioro-3-(4-fluoro-2-hydroxyphenyl)-4-hydroxy-5-(4-methoxyphenyl)-6,7-
dihydro-thieno[2,3-b}pyridin-6-one,

and pharmaceutically usable salts and stereoisomers thereof, including

mixtures thereof in all ratios.

11. Process for the preparation of compounds of the formula (I) according to
Claims 1-10 and pharmaceutically usable salts and stereoisomers thereof,
characterised in that a compound of the formula (11)
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2 _ALK
R 0

I\ ()

R1 S NH R3

O

wherein R', R?, R® have the meanings indicated in Claim 1,
and ALK denotes C4-Cg alkyl

is cyclised under basic conditions,

and/or
a base or acid of the formula 1 is converted into one of its salts.

12. Medicaments comprising at least one compound of formula (1),
and/or pharmaceutically usable salts and stereocisomers thereof, including

- mixtures thereof in all ratios, and optionally excipients and/or adjuvants.

13. Use of compounds according to Claim 1-11, and pharmaceutically usable
salts and stereoisomers thereof, inciuding mixtures thereof in all ratios, for the
prepération of a medicament for the treatment of metabolic syndrome, diabetes,

obesity, cancer, inflammation, cardiovascular diseases.
14. Compounds according to Claim 1-11 as direct AMPK activators.

15. Use of compounds according to claim 1-11 for the pfeparation of a
medicament increasing the uptake of glucose in muscular cells.
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DERIVADOS DE TIENOPIRIDONAS'COMO ACTIVADORES DE PROTEINA

QUINASA ACTIVADOS POR AMP (AMPK)

CAMPO DE LA INVENCION

- La presente invencién se refiere a derivados de tienopi-
ridona que son activadores de la proteina quinasa activada

por AMP (AMPK) de la férmula (I).

()

La invencién también se refiere a la preparacién y al uso de
eStas*tienopifidonas en el tratamiento de trastornés tales
éomo diabetes, sindrome metabélico,‘obesidad,_céncer, infla-
madién. |

ANTECEDENTES DE LA INVENCION

La invencién tenia por ébjeto hallar nuevos compuestos
con valiosas propiedades, en particular aquellas que se pue-
den usar para la preparacidén de medicamentos.

La presente invencidén se refiere a compﬁestos que son de
utilidad en el tratamiento y/o la prevencién de enfermedades
tales como diabetes, sindrome metabdlico, obesidad, cancer,
inflamacién. |

También se proveen métodos de tratamiento3de eﬁfermedé-
des y trastornos que se pueden tratar -activando AMPK; que

comprende la administracién de una cantidad efectiva de un
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compuesto de esta invencidn.
La presente invencién se refiere, en consecuencia, a

compuestos de acuerdo con la invencidén como medicamentos y/o

-ingredientes activos medicamentosos en el tratamiento y/o la

prevencidén de dichas enfermedades y al uso de compuestos de
acuerdo con la invencidén para la preparacidén de un agente
farmacéutico para el tratamiento y/o la prevencidn de dichas
enfermedades y también a un proceso para el tratamiento de
dichas enfermedades que comprende la administracién de uno o
varios compuestos de acuerdo con la invencidén a un paciente
que necesita de dicha administracidn.

Sorprendentemente, hallamos que los derivados de tieno-
piridona activan AMPK; en consecuencia, estos compuestos son
especialmente apropiados para la prevencidén y el_tratamiento
de diabetes, sindrome metabdlico, obesidad, cancer, inflama-
cién. Se halld que los compuestos de acuerdo con la inven-
cidén y sus sales tienen propiedades farmacoldégicas muy va-
liosas, siendo bien tolerados. |

En particular, exhiben efectos activadores de AMPK.

El huésped o paciente puede pertenecer a cualquier espe-
cie mamifera, por éjemplo una especie de primate, eﬁ parti-
cular humanos; roedores, incluyendo ratones, ratas .y ham-
Steres; conejos; caballos, vacas, perros, gatos, etc. Los
modelos animales son de interés para investigaciones experi-

mentales, donde proveen un modelo para el tratamiento de una
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AMPK estia bien establecida como sensor Yy regulador de
homeostasis de energia celular (Hardie, D. G. Yy Hawley, S.
A., “AMP-activated protein kinase: the energy charge hypote-
sis revisited”, Bioassays, 23, 1112, (2001), Kemp, B. E. et
él;, “AMP-activated protein kinase, super metabolic regula-
tor”, Biochem. Soc. Transactions, 31, 162 (2003)). La acti-
vacién alostérica de esta quinasa debido al incremento de
los niveles de AMP se produce en estados de agotamiento de
la energia celular. La fosforilacién de serina/treonina re-
gultante de las enzimas objeto conduce a una adaptacidn dei
metabolismo celular al estado de baja energla. El neto efec-
to de los cambios inducidos por la activacién de la AMPK es
1a - inhibicién de procesos que consumen ATP Yy la activacidén
de las vias de generacién de ATP y, en consecuencia, la re-
generacién de depbésitos de ATP. Los ejemplos de sustratos de
AMPK incluyen acetil-CoA-carboxilasa (ACC) y HMG-CoA-
reductasa (Carling D. et al., “A common bicyclic protein ki-
nase cascade inactivates the regulatory eﬁzymes of fatty
acid and cholesterol biosynthesis”, FEBS Letters, 223, 217
(1987)) . La fosforilacién vy, por ende, la inhibicidn de ACC
conduce a la reduccién en la sintesis de &acidos graéos (con—_
sumo de ATP) y, al mismo tiempo, & un incremento en la oxi-
dacién de &cidos grasoé (generacién de ATP). La fosgforila-

cién y la inhibicidn resultante de la HMG-CoA reductasa con-
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duce a una reduccién en la sintesis del colesterol..Otros
sustratos de AMPK incluyen lipasa sensible a hormonas (Gar-
ton, A. J. et al., “Phosphorilation of bovine hormone-
sensitive lipase by the AMP-activated protein kinase. A pos-
sible antilipolytic mechanism”, FEur. J. Biochem., 179, 249,
(1989)), glicerol-3-fosfato aciltransferasa (Muoyo D. M. et
al., “AMP-activated kinase reciprocally regulates triacyl-
glycerol synthesis and fatty acid oxidation in liver and
muscle: evidence that sn-glycerol-3-phosphate acyltransfera-
se 1s a novel target”, Biochem. J., 338, 783, (1999)), malo-
nil-CoA descarboxilasa (Saha A. K. et al., “Activation of
malonyl-CoA decarboxylase in rat skeletal muscle by contrac-
tion and the AMP-activated protein kinase acti?ator 5~
aminoimidazole-4-carboxamida-1-f-D-ribofuranoside”, J. Biol.
Chem., 275, 24279, (2000)). |
La AMPK también estd implicada en la regulacién del me-
tabolismo del higado. La produccién elevada de glucosa por
el higado es una causa principal de hiperglucemia en ayunas
en T2D (Saltiel et al., “New perspectives into the molecular
patogenesis and treatment of type 2 diabetes, Cell 10, 517-
529 (2001)). La gluconeogénesis en el higado es regulada por
miltiples enzimas tales como la fosfoenolpiruvato carboxi-
quinasa (PEPCK) y glucosa-6-fosfatasa-GéPasa). La activacién

de AMPK suprime la transcripcidén de estos genes en células

de hepatoma (Lochhead et al., “S5—aminoimidazole-4-
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carboxamida riboside mimics the effects of insulin on the

expression of the 2 key gluconeogenic genes PEPCK and gluco-

se-6-phosphatase, Diabetes, 49, 896-903 (2000)).

La activacidén de AMPK también regula hacia abajo la glu-
coneogénesis actuando sobre alguna otfa expresidén de genes.
Estos efectos se pueden deber a su capacidad de regulaf
hacia abajo los factores de transcripcidén claves taies'como
SREBP-1c (Zhou G. et al., “Role of AMP-activated protein ki-
nase in mechanism of wmetformin action”, J. Clin. Invést.,
108, 1167 (2001)) ChREBP (Kawaguchi T. et al. “Mechanism for
fatty acids sparing effect on glucose induced transcription:
regulation of carbohydrate respohse element binding protein
by AMP-activated protein kinase”, J. Biol. Chem. 277, 3829
implicado en (Leclerc I. et al., “Hepatocyte nuclear factor-
4o (2001)) or HNF-4 type 1 maturity-onset diabetes of the
young is a novel target of AMP-activated protein kinase” Di-
abetés, 50, 1515 (2001)) o por fosforilacién directa de co-
activadores transcripcionales como p300 (Yang W; eﬁ al.,
“Regulation of transcription by AMP-activated protein kina-
ge; phosphorilation of p300 blocks its interaction with nu-
clear receptors” J. Biol. Chem. 276, 38341 (2001)) y TORCZ;

AMPK es considerada un candidato atractivo para la cap-
tacién de la glucosa del misculo esquelético inducido por
contraccidén porque se activa en paralelo con la. elevacién en

AMP y una reduccién del almacenamiento de energia de fosfato
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de creatina (Hutber et al. “Electrical stimulation inactiva-
tes muscle acethyl - CoA carboxylase and increases AMP-
activated protein kinase” Am. J. Physiol. Endocrinol. Metab.
272, E262-E66 (1997)). Por otra parte, la activacién induci-
da por AICAR de AMPK aumenta la captacidn de glucosa (Me-
rrill et al. “AICA Riboside increases AMP—activéted protein
kinase, fatty acid 6xydation and glucose uptake in rat mus-
cle” Am. J. Physiol. Endocrinol. Metab. 273, E1107-E1112
(1997)) concomitantemente con la fusidn del transportadbr de
glucosa 4 (GLUT4) con la membrana plasmatica (Kurth-Kraczek
w5/ _AMP-activated protein kinase activation causes GLUT4
translocation in skeletal muscle, Diabetes, 48, 2, 1667-1671.
(1999));.La sobreekpresién de una subunidad muerte dé quina-
sa en el mfisculo esquelético suprime AICAR, pero parcialmen-
te altera la captacidén de glucosa estimulada por cohtraccién
(Mu J. et al. “A role for AMP-activated proteinjkinase in
contraction and hypoxia-regulated glucose transport in ske-
letal muscle, Mol. Cell. 7, 1085-1094 (2001)). Estos hallaz-
gos sugieren que las rutas adicionales median la captacidn
de glucosa inducida por contraccidn, mientras que es obvio
que la AMPK media los efectos de AICAR sobre -la captacidn de
glucosa.

A pesar de un extenso estudio de los estimulos corriente
arriba que activan la AMPK, falta investigacién acerca de

los sustratos corriente debajo de la captacién de glucosa
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mediada por AMfK. Informes mas recientes revelaron que el
sustrato de Akt de 160kDa (AS160) es un importante sustrato
corriente abajo de Akt que estd implicado en la captacidn de
glucosa estimulada por insulina. Ademds de la insulina, la
contraccién y la activacién de AMPK por AICAR estd asociada
con la mayor fosforilacién de AS160 en el misculo esqueléti-
co de roedores. La fosforilacién de AS160 esta alterada o
suprimida en el misculo esquelético de ratones muertos AMPK
a2 knockout, g3 knockout y a2¥quinasa en reépuesta al trata-
miento de AICAR (Treeback et al. AMPK-mediated AS160 phosp-
horilation in skeletal muscle is dependent on AMPK catalytic
and regulatory subunits, Diabetes (2006)). Esto corrobora
hallazgos de captacién de glucosa estimﬁlada por AICAR alte-
rada en el misculo esquelético de estos ratones (qugensen
S. B. et al. Knockout of the a2 but not al 5/ -AMP-activated
protein  kinase isoform  abolishes  S5-aminoimidazole-4-
carboxamida—lb-4 ribofuranoside but not contraction—induced
glucose uptake in skeletal muscle, J. Biol. Chem. 279, 1070-
1079 (2004)). En consecuencia, AS160 parece ser un blanco
corriente abajo de AMPK en la mediacién de la captacién de
glucosa en'el mGsculo esquelético.

En conjunto, todos estos efectos metabélicos proveen

_ evidencia de que la AMPK suprime la gluconeogénesis hepatica

y la produccién de lipidos, mientras que reduce la deposi-

cién de 1lipidos hepdticos por mayor oxidacién de lipidos,




10

15

20

25

mejorando asi el perfil de glucosa y lipidos en T2D.

Mas recientemente, se torndé obvio un desarrollo de AMPK
en la regulacién de no sélo el metabolismo celular, sino
también de todo el metabolismo energético corporal. Se mos-
tré que la hormona leptina derivada de adipocitos conduce a
una estimulacibén de AMPK y, en consecuencia, a un incremento
en la oxidacién de los &acidos grasos en la musculatura es-
quelética (Minokoshi Y. et al., “Leptin stimulates fatty-
acid oxidation by activating AMP-activated protein kinase”,
Nature, 415, 339, (2002)). Se demostrd que la adiponectina,
otra hormona derivada de adipocitos que conduce a un mejor
metabolismo de carbohidratos y lipidos, estimula AMPK en la
musculatura hepatica y esquelética (Yamauchi T. et al.,
“Adiponectin stimulates glucose utilization and fatty acid
oxidation by activating AMP-activated protein kinase”, Natu-
re Medicine, 8, 1288, (2002), Thomas E. et al., “Enhanced
muscle fat oxidation and glucose transport by ACRP30 globu-
lar domain: Acetyl-CoA carboxylase inhibition and AMP— acti-
vated protein kinase activation”, PNAS, 99, 16309 (2002)).
La activacidén de AMPK en estas circunstancias péreceISer in-

dependiente de los incrementos de los niveles celulares de

AMP, y mas bien se debe a fosforilacién por una o varias

quinasas corriente arriba que aln. deben ser identificadas.
En base al conocimiento de las consecuencias de la acti-

vacién de AMPK antes mencionadas, se esperardn efectos mucho
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mads beneficiosos de la activacién in vivo de AMPK. En el
higado, la menor expresidén de las enzimas gluconeogéniéas
reduciria la produccién de glucosa hepatica y mejoraria la
homeostasis de glucosa general, y la inhibicidn directa y/o
la expresidén reducida de enzimas clave en el metabolismo de
los lipidos incrementaria la captacién de glucosa y la oxi-
dacidén de &cidos grasos, dando como resultado una mejora de
la homeostasis de la glucosa, y, debido a una réduccién en
la acumulacidén de triglidéridos intramiociticos, a una mayor
accidén insulinica. Finalmente, el incremento en el gasto de
energia conduciria a una reduccién del peso corporal. Se es-
pera que la combinacién de estos efectos en el sindrome me-
tabdlico reduzca significativamente el riesgo de adquirir.
enfermedades cardiovasculares.

Distintos estudios en roedores sustentan esta hipdtesis
(Bergeron R. et al., “Effect of 5-aminoimidazole-4-
carboxamida-1(beta)-p-ribofuranoside infusion on in vivo
glucose metabolism in lean and obese Zucker rats”, Diabetes,
50, 1076, (2001), Song S. M. et al., “5-Aminoimidazole-4-
dicarboxamidé ribonucleoside treatment improves glucose
homeostasis in insulin-resistant diabeted (ob/ob) mice”,
Diabetologia, 45, 56, (2002), Halset A. E. et al., ™“Acute
and chronic treatment of ob/ob and db/db mice with AICAR de-
creases blood glucose concentratioﬁs”, Biochem. and Biophys.

Res. Comm., 294, 798, (2002), Buhl E. S. et al., “Long-term




10

15

20

25

10

AICAR administration reduces metabolic disturbances and lo-
wers blood pressure in rats displaying feature of the insu-
lin resistance syndrome”, Diabetes, 51, 2199, (2002)). Poco
tiempo atras, la mayoria de los estudios in vivo se basaban
en el activador de AMPK AICAR, un precursor permeable_celu-
lar de ZMP. ZMP actia como un simil AMP intracelular, vy,

cuando se acumula hasta niveles suficientemente elevados, es

capaz de estimular la actividad de AMPK (Corton J. M. et

al., “5-Aminoimidazole-4- carboxamida ribonucleoside, a spe-
cific method for activating AMP-activated protein kinasé in
intact cells?”, Eur. J. Biochem., 229, 558, (1995)). Sin em-
bargo, ZMP también actGa como un simil AMP en la regulacidn
de'otras enzimas y, por ello, no es un activador de AMPK es-
pecifico (Musi N, y Goodyear L. J., “Targeting the AMP-
activated protein kinase for the treatment 6f type 2 diabe-
tes”, Current Drug Targets-Immune, Endocrine and Metaboiic
Disorders, 2, 119 (2002)). Varioé estudios in vivo demostra-
ron efectos beneficiosos de la administracidén de AICAR tanto
aguda‘como crénica en modelos de obesidad y diabetes de tipo

2 en roedores (Bergeron R. et al., “Effect of 5-aminoimida-

. zole-4-carboxamida-1p-p-ribofuranoside infusion on in vivo

glucose metabolism in lean and obese Zucker rats”, Diabetes,
50,1076, (2001), Song S. M. et al., “5-Aminoimidazole-4-dar-
boxamide ribonucleoside treatment improves glucose homeosta-

gis in insulin-resistant diabeted (ob/ob) mice”, Diabetolo-
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gia, 45, 56, (2002), Haiseth A. E. et al., “Acute and chro-

nic treatment of ob/ob and db/db mice with AICAR decreases
blood glucose concentrations”, Biochem. and.BiQphys. Res.
Comm., 294, 798, (2002), Buhl E. S. et al., “Long-term AICAR

5 administration reduces metabolic disturbances and lowers
blood pressure in rats displaying feature of the insulin re-
gsistance syndrome”, Diabetes, 51, 2199, (2002)). Por ejem-
plo, una administracién de AICAR de 7 semanas en la rata
Zucker (fa/fa) conduce a una reduccién de los triglicéridos

10 en plasma y los &cidos grasos libres, un incremento del co-
lesterol HDL y una normalizacidén del metabolismo de la glu-
cosa tal como se eval@a con un test de tolerancia a la glu-
cosa oral (Minokoshi Y. et al., “Leptin stimulates fatty-
acid oxidaﬁion by activating AMP-activated protein kinase”,

15 Nature, 415, 339, (2002)). En ambos ratones, ob/ob y db/db,
la administracién de AICAR de 8 dias reduce lé glucosa en
sangre en un 35% (Halseth A. E. et al., “Acute and chronic
treatment of ob/ob and db/db mice with AICAR decreaseé»blood
glucose concentrations”, Biochem. and Biophys. Res. Comm.,

20 294, 798, (2002)). Ademas de AICAR, se halld més»reciente—
- mente que el farmaco contra diabetes metformina puede acti-
var AMPK in vivo a altas concentraciones (Zhou G. et al.,
“Role of AMP-activated protein kinase in mechanism of met-
formin action”, The J. of Clin. Invest., 108, 1165, (2001),

25 Musi N. et al., “Metformin increases AMP-activated protein




®
10
15
@
|
|
! 20
25

12

kinase activity in skeletal muscle of subjects with type 2
diabetes”, Diabetes, 51, 2074, (2002)), a pesar de que se
tiené que determinar hasta qué punto su éccién antidiabética
depende de esta activacién. Como en el caso de leptina Yy
adiponectina, el efécto estimulador de la ﬁetformina es in-
directo a través de la activacidén de una gquinasa corriente
arriba (Zhou G. et al., “Role of AMP-activated protein kina-
se in mechanism of metformin action”, J. Clin. Invest., 108,
1167, (2001)). |

Mas recientemente, se describidé un activador de AMPK de
moléculas pequeflas. Este activador directo de AMPK, de nom;
bre A-769662, un miembro de la familia de las tienopiridonas.
induce in vivo una reduccidén de la glucosa y triglicéridos
en plasma (Cool. B. et al., “Identification and characteri-
zation of a small molecule AMPK activator that treats key
components of type 2 diabetes and the metabolic syndrome”,
Cell Métab., 3, 403-416, (2006)).

Ademds de la intervencidn farmacoldgica, se han desarro-
llado diversos modelos de ratones transgénicos en los 1lti- -
mos afios, y ya se dispone de resultados.inicialesf La expre-
gién de AMPK negativo dominante en la musculatura eséueléti—
ca de ratones transgénicos demostrd que él efecto de AICAR
sobré la estimulacién del transporte de la glucosa depende
de la activacidén de AMPK (Mu J. et al., "“Role for AMP-

activated protein kinase in contraction and hypoxia-
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regulated glucose transport in skéletél muscle”, Molecular
Cell, 7, 1085, (2001)) y, por ello, probablemente no esté
causada por efectos de ZMP no especificos. Similares estu-
dios en otros tejidos seré&n de ayuda para seguir definiendo
las conéecuencias de la activacién de AMPK. Se espera que la
activacidén farmacoldgica de AMPK tenga beneficios-en.el sin-
drome metabélico con un mejor metabolismo de glucosa y lipi-
dos y una reduccidén del peso corporal. Para calificar que un
paciente tiene el sindrome metabélico, se deben satisfacer
tres de los siguientes cinco criterios: presidén sanguinea -
elevada superior a 130/85 mmHg, glucosa en sangre en ayunas
superior a 110 mg/dl, obesidad abdominal superior a 40”
(hombres) o circunferencia de cintura superior a 35" (muje-
res), cambios de lipidos en sangre tal como se define por un
incremento de los triglicéridos superior a 150 mg/dl o co-
lestercl HDL reducido inferior a 40 mg/dl (hombres) o 50
mg/dl (mujeres). Por ello, los efectos combinados que sé
pueden lograr por medio de la activacidén de AMPK en un pa-
ciente que califica como portador del sindrome metabdlico
aumentarian el interés de este blanco.

Se demostrd que la estimulacién de AMPK estimﬁla la ex-
presién del desacople de la proteina 3 (UCP3) en la muscula-
tura esquelética (Zhou M., et al., “UCP-3 expression in ske-
letal muscle: effects of exercise, hypoxia, and AMP-

activated protein kinase”, Am. J. Physiol. Endocrinol. Me-
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tab., 279, E622, (2000)) y, por ello, podria ser una via pa-
ra impedir el dafio de las especies.con oxigeno reactivo. Se
demostré que la NO sintetasa endotelial (eNOS) es activada
por forsforilacién mediada por AMPK (Chen Z.—P., et al.,
“AMP-activated protein kinase phosphorylation of endothelial
NO synthase”, FEBS Letters, 443, 285, (1999)), por lo cual
la activacién de AMPK se puede usar para mejorar los siste-
mas circulatorios locales.

AMPK tiene un papel importante en la regulacidn de la
ruta de mTOR. mTOR es una serina/treonina quinasa y es un
regulador clave de la sintesis de las proteinas. Para in-
hibir el crecimiento celular y proteger a las células de la
apqptosis inducida por la inanicién de la glucosa, la AMPK
fosforila TSC2 a Thr-1227 y Ser-1345 incrementando la acti-
vidad del complejo de TSCl y TSC-2 para inhibir m-TOR. Adé—
mas, la AMPK inhibe la accién de mTOR por fosforilacidén en
Thr-2446. Asi, la AMPK inhibe indirecta y directamente la
actividad de mTOR para limitar la sintesis de las proteinas.
La AMPK también puede ser un blanco terapéutico para muchos
cénceres que tienen una activacién constitutiva de la ruta
de sefializacién de PI3K-Akt. El tratamiento de diversas 1li-

neas celulares de cancer por AICAR atenud la proliferacién

" tanto en estudios in wvitro como in vivo (Giri R; R., “5-

Aminoimidazole~4-~-carboxamida-l-beta-4-ribofuranoside nhibits

cancer cell proliferation in vitro and in vivo via AMP-
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activated protein kinase (AMPK)", J. Biol. Chem. (2005)).
Dos informes unen el tratamiento de metformina con un menor
riesgo de céhcer en pacientes con diabetes (Evans J. M.
wMetformin and reduced risk of cancer in diabetic patients”,
BMJ, 330, 1304-1305, (2005) ) .

Se mostrd que la activacién de AMPK por AICAR reduce la
expresién de las enzimas lipogénicas FAS y ACC, dando como
resultado la supresién de la proliferacidén en células de
cancer de préstata. Muchas células cancerigenas despliegan
una velocidad marcadamente incrementada de sintesis de aci-
dos grasos de novo correlacionada con altos niveles de FAS.
La inhibicién de FAS suprime la proliferacidén de células
cancerigenas e induce la muerte celular. Asi, la activacién
de AMPK y la inhibicién de la actividad de FAS es un claro
blanco de la terapia farmacolégica de canceres.

En algunas publicaciones, se describidé que AICAR como
activador de AMPK ejerce acciones antiinflamatorias. Se ob-
servé que AICAR atenfia la produccidén de citoquinas proinfla-
matorias y mediadores (S. Giri et al. J. Neuroscience 2004,
24:479—487), ATICAR en modelo de rata e in vitrb atenta el
progreso de EAE limitando la infiltracién de leucocitos a
través de la barrera hematoencefdlica (BBB) (N. Nat. et ai.
J. of Immunology 2005, 175:566-574; R. Prasad et al. J. Neu-
rosci Res. 2006, 84:614-625) y recientemente se sugirid que

los agentes activadores de AMPK actlan como agentes antiin-
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flamatorios y pueden mantener un potencial terapéutico en la
enfermedad de Krabbe/enfermedad de twitcher (un trastorno

neurolégico hereditario) (S. Giri et al. J. Neurochem. 2008,

.19 de marzo).

ARTE PREVIO

El documento US 5.602.144 revela derivados de tienopiri-
dona para el tratamiento de isquemia cerebral o esquizofre;
nia.

El documento US 7.119.205 revela derivados de tienopiri-
donas de utilidad para el tratamiento de diabetes, obesidad
como activadores de AMPK.

El docuﬁento W02007019914 describe derivados de tienopi-
ridona de utilidad para el tratamiento de diabetes, obesidad
como activadores de AMPK.

SINTESIS DE LA INVENCION

La invencién se refiere a compuestos de la férmula (I)

R? OH
R3
AN
ri— | 0
$7 N7 o
H
en la que:

R? denota H, A, OA, OH, Hal,'Noz, COOA, COOH, CHO, COa, CO-
NH,, CONHA, CONA,, CN, S0O,A, SO,;NH,, Ar o Het,
R?, R® denotan cada uno, de modo independiente entre si, Ar

o Het,




10

15

20

25

\lo

17

Ar denota fenilo, naftilo, cada uné de los cuales no esté
gustituido o estd mono-, di-, tfi—, tetra- o pentaéustituido
con A, Hal, OA, OH, CHO, COA, NHy, NHA, NA,, NO,, COOA, COOH,
CONH,, CONA, CONA_, SO;A, CN, C(=NH)NH,, C(=NH)NHOH y/o Het,
Het denota un heterociclo insaturado o aromdtico mono- o bi-
ciclico que tiene de 1 a 4 atomos de N, O y/o S, qué puede
estar mono-, di- o trisustituido con Hal, A, OA, OH, éHO,
COA, COOH, COOA, CN, NO;, NH;, NHA, NA,, CONH,, CONHA y/o CO-
NA;,

A denota alquilo no ramificado o ramificado que tiene 1-10
Atomos de C, en los que 1-7 &atomos de H pueden estaf reem-
plazados por OH, F, Cl y/o Br, o denota cicloalquilo que
tiene 3-7 a4tomos de C,

Hal denota F, Cl, Br o I,

y sus sales y estereoisdmeros farmacéuticamente aceptables;
incluyendo sus mezclas en todas las proporciones,

excluyendo los compuestos de la férmula (I) en los due

- R' = H ; R® = fenilo; R?= 3-metoxifenilo

- R'=H ; R? = R® = fenilo

- R = H, R® = fenilo, R’ = 2-tiazolilo.

Algunos compuestos de la férmula (I) preferidbs son los
siguientes: |
3,5—difenil—4—hidroxi—z—metil—G,7—dihidro—tieno[2,3—

blpiridin-6-ona,

3,5—difenil—4—hidroxi—6—oxo—6,7—dihidro—tieno[2;3—b]piridin—
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2-carboxilato de metilo,
3,5—difenil—4—hidroxi—G—oxo—G,7—dihidro-tieno[2,3—b]piridin—
2-carboxilato de etilo, |
acido 3,5—difenil—4—hidroxi—6—oxo—6,7—dihidro—tieno[2,3—
b]piridin~2—carboxi1ico, |
3,S—difeni1—4—hidroxi—N—metil—S—oxo—G,7—dihidro—tieno[2,3—
bl piridin-2-carboxamida,
3,5—difenil—4—hidroxi—z—hidroximetil—G,7—dihidro—tieno[2,3f
bl piridin-6-ona,

4—hidroxi—2,3,5-trifenil—6,7—dihidro—tieno[2,3-b]piridin-6—

ona,

3,5—difenil—4—hidroxi—G—oxo—G,7—dihidro—tieno{2,3—b]piridih—

carboxamida,
3,5—difenil—4—hidroxi—z—metilsulfonil—6,7~dihidro—tieno[2,3—
blpiridin-6-ona,
2—ciano—3,5—difenil—4—hidroxi—6;7—dihidro—tieno[2,3—
blpiridin-6-ona,
4—hidroxi—5-(2—hidroxifeni1)—3—fenil—2—metilf6,7—dihidro—
tieno[2,3-blpiridin-6-ona,
4—hidroxi-5;(2—metoxifeni1)—3—fenil—6,7—dihidro-tienb[2,3-
blpiridin-6-ona,
2~cloro—4—hidroxi—5—(2—metoxifenil)—3—fenil-6,7—dihidro—
tieno[2,3—b]piridin—6—ona,
2—cloro—4—hidroxi—5—(2—hidroxifeni1)—3—fenil—6,7—dihidro—

tieno[2,3~b]lpiridin-6-ona,
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2—cloro—4—hidroxi—5—(z—benciloxifenil)—3—fenil—6,7—dihidro—
tieno[2,3-blpiridin-6-ona,
4—hidroxi—3—fenil—5—(piridin—4—i1)—2—metil—6,7—dihidro—
tieno(2,3-blpiridin-6-ona
4—hidroxi—3—fenil—5—(piridin—3—il)—6,7—dihidro—tieno[2,3—
blpiridin-6-ona,
4—hidroxi—5—(4—metoxifeni1)—3~fenil—6,7—dihidro—tieno[2,3—
blpiridin-6-ona,

5_cloro-4-hidroxi-5- (4-metoxifenil) -3-fenil-6,7-dihidro-
tieno[2,3-blpiridin-6-ona
4—hidroxi—5—(4—hidroxifenil)—3—fenil—6,7—dihidro—tieno[2,3—
bl piridin-6-ona, | |
2—cloro-4—hidroxi—5—(4—hidroxifenil)—3—fenil~6,7—dihidro—
tieno[2,3-blpiridin-6-ona, u
4—hidroxi—5—(4—cianofenil)-3—feni1—6,7—dihidro—tieno[2,3-
bl piridin-6-ona,
4-hidroxi—5—(4-dimetilaminofenil)-3—fenil—6,7—dihidro—
tieno[2,3-blpiridin-6-ona,
4—hidroxi—5-(4—metoxifenil)—2—metil—3—fenilf6,7—dihidro—
tieno[2,3-blpiridin-6-ona,
4—hidroxi—5—(4—hidroxifenil)—2—metil—3—fenil—6,7—dihidrof
tieno([2,3-blpiridin-6-ona,
5-cloro-4-hidroxi-5- (4- (aminohidroxiiminometil) fenil) -3~
feni1—6,7—dihidro—tieno[2,3—b]piridin—6—ona,

2—cloro—4—hidroxi—5—(4—metilsu1fonilfeni1)—3—fenil—6,7—
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dihidro-tieno[2,3-blpiridin-6-ona,

acido 4—(2—cioro—4—hidroxi—3—fenil—6—oxo—6,7—dihidro—
tieno[2,3-b]piridin-5-il)benzoico,
2-cloro-4-hidroxi-5-(4-trifluorometilfenil)-3~-fenil-6,7-
dihidro-tieno[2,3—b]piridinf6—ona,
4-(2-cloro-4-hidroxi-5-fenil-6-oxo-6,7-dihidro-tieno(2, 3~
bl piridin-3-il)benzamida,

N-metil-4- (2-cloro-4-hidroxi-5-fenil-6-oxo-6, 7-dihidro-
tieno[2,3-blpiridin-3-il)benzamida,

2-cloro-4-hidroxi-5- (3-metoxifenil)-3~fenil-6, 7-dihidro-
tieno[2,3-b]lpiridin-6-ona,
2—cloro—4-hidroxi—5—(B—hidrofenil)—3—feni1—6,7—dihidro—
tieno[2,3-b]lpiridin-6-ona,

4-hidroxi-5- (3-metoxifenil)-2-metil-3-fenil-6, 7-dihidro-
tieno[2,3-b]lpiridin-6-ona,

4-hidroxi-5- (3-metoxifenil)-3-fenil-6,7-dihidro-tieno([2, 3-
b]lpiridin-6-ona, |
2-cloro-4-hidroxi-5- (3-cianofenil)-3-fenil-6,7-dihidro-
tieno[2,3-b]piridin-6-ona,
2—cloro—4—hidroxi—5—(3—(aminohidroxiiminometil)fénil)—3—
fenil-6,7-dihidro-tieno[2,3-b]piridin-6-ona,
2-cloro-4-hidroxi-5- (3-metilsulfonilfenil)-3-£fenil-6,7-
dihidro-tieno[2,3-blpiridin-6-ona,

acido 3—(2—cloro—4—hidroxi—5—fenil—6—oxo—6,f—dihidro-

tieno[2,3-b]lpiridin-3-il)benzoico,
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4—hidroxi—5—(3—trif1uorometi1fenil)—3—fenil—6,7—dihidro—
tieno[2,3-b]lpiridin-6-ona,
2—cloro—4—hidroxi—5—(3—trif1uorometilfenil)—3—fenil-6,7-
dihidro—tieno[2,3—b]piridin~6-ona,

clorhidrato de 2—cloro—4—hidroxi—5—(3—aminoiminometilfenil)—

" 3-fenil-6,7-dihidro-tieno[2,3-blpiridin-6-ona

N—metil—3—(2—cloro—4—hidroxi—Sffenil—G—oxo—6,7—dihidro—
tieno[2,3-b]piridin—3—il)benzamida,

3- (4-bromofenil) -4-hidroxi-5-fenil-6,7-dihidro-tieno(2,3-
bl piridin-6-ona, |
3—(4—clorofenil)-4—hidroxi—5—fenil—6,7—dihidro—tieno[2,3—
blpiridin-6-ona,
3—(4—f1uorofenil)—4—hidroxi—5—fenil—6,7—dihidro—tieno[2,3—
blpiridin-6-ona, |
2—cloro—3—(4—f1uorofenil)—4—hidroxi—5—feni1—6,7—dihidro-
tieno[2,3—b]piridin—6—ona,
3—(4-bromofenil)—4—hidroxi—5—(piridin—3-il)—6,7—dihidro~
tieno[2,3-blpiridin-6-ona,
3—(4—bromofeni1)—4—hidroxi—5—(piridin—4—i1)—6,7—dihidro—
tieno[2,3-b]piridin-6-ona, |

3—(4—bromofeni1)—4—hidroxi—5—(piridin—z—il)—6,7—dihidro—

‘tieno[2,3-b]piridin-6-ona,

4—hidroxi—3—(4—hidroxifenil)f5—fenil—6,7—dihidro—tieno[2,3-
b]piridin—s—dna,

4—hidroxi—3—(4—metoxifenil)—5—fenil—6,7—dihidro—tieno[2,3—'
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blpiridin-6-ona,
2—cloro—4—hidroxi-3—(4—met6xifénil)—5—fenil—6,7~dihidro-
tieno(2,3-b]lpiridin-6-ona,
2-cloro—4—hidroxi—3—(4—hidroxifenil)—5—fenil-6,7—dihidro—
tieno[2,3-blpiridin-6-ona,
4—hidroxi-3—(naft—2~il)—5—feni1—6,7—dihidro—tieno[2}3—
blpiridin-6-ona,
2—cloro—4—hidroxi—3—(naft—2—il)—5—fenil—6,7—dihidro—
tieno[2,3—b]piridin-6—ona,
4-hidroxi—3—(1—hidroxi—naft—2—il)—S—fenil—6,7~dihidrof
tieno[z,3—b]piridin—6—ona,

2-cloro-4-hidroxi-3- (1-hidroxi-naft-2-il) -5-fenil-6,7-
dihidro-tieno[2,3-b]lpiridin-6-ona, |
4—hidroxi—3—(4—meti1fenil)—5—fenil—6,7—dihidro—tieno[2,3—
blpiridin-6-ona,

2—cloro-4-hidroxi-3- (4-metilfenil)-5-fenil-6,7-dihidro-
tieno[2,3-b]lpiridin-6-ona,

4-hidroxi-3- (4~trifluorometilfenil)-5-fenil-6,7-dihidro-
tiéno[2,3—b]piridin—6—ona,
4—hidroxi—3—(4—n—butilfenil)—5—fenil—6,7—dihidro—tieno[2,3f
blpiridin-6-ona,
2-cloro-4-hidroxi-3-(4-n-butilfenil)-5-fenil-6, 7-dihidro-
tieno[2,3-blpiridin-6-ona, |
4-hidroxi-3-(4-hidroximetilfenil)-5-fenil-6, 7-dihidro-

tieno[2,3-blpiridin-6-ona,
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4—hidroxi—3—(4—ter—butilfenil)—5—fenil—6,7—dihidro—
tieno[2,3-blpiridin-6-ona,
2—cloro—4—hidroxi—3-(4—ter—butilfenil)—5—fenil—6,7—dihidro—
tieno[2,3-blpiridin-6-ona |
4—hidroxi—3,5—di—(4—metoxifeni1)—6,7—dihidro—tieno[2,3—
blpiridin-6-ona,
4—hidroxi—3,5—di—(4—hidroxifenil)—6,7—dihidro-tieno[2,3—
b]lpiridin-6-ona,

4-hidroxi-3- (4-metoxifenil)-5- (4-fluorofenil)-6,7-dihidro-
tieno[2,3-blpiridin-6-ona,
4—hidroxi—3—(4—hidroxifenil)—5—(4-fluorofenil)—6,7—dihidro-
tieno[2,3-blpiridin-6-ona,

5-cloro—4-hidroxi-3- (4-hidroxifenil)-5-(4-fluorofenil)-6,7-
dihidro-tieno[2,3-blpiridin-6-ona,

4-hidroxi-3- (4-fluorofenil)-5-(4-metoxifenil)-6,7-dihidro-
tieno[2,3-blpiridin-6-ona,
4—hidroxi—3—(4—fluorofenil)—5—(4—hidroxifenil)—6,7-dihidro—
tieno[2,3-b]piridin-6-ona,

2-cloro—4-hidroxi-3- (4-fluorofenil)-5-(3-cianofenil)-6,7-

dihidro-tieno[2,3-blpiridin-6-ona,

&cido 3—(2—cloro—4—hidroxi—3—(4—fluorofenil)—6—oxo—6,7-
dihidro-tieno(2,3-b]piridin-5-il)benzoico,
s-cloro-4-hidroxi-3- (4-metoxifenil)~5-(3-cianofenil)-6,7-
dihidro—tieno[2,3—b]piridin~6—ona,

4-(4-hidroxi-5-fenil-6-oxo-6,7-dihidro-tieno(2,3-blpiridin-
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3-il)benzamida,

blpiridin-6-ona,

2-cloro-4—hidroxi—3—(é—metoxifenil)—5—fenil—6,7—dihidro—
tieno[2,3-blpiridin-6-ona,
4—hidroxi—3—(3—hidroxifeni1)—5—fenil—6,7—dihidro—tieno[2,3—
blpiridin-6-ona,
2—cloro—4-hidroxi—3—(3—etoxifeni1)-5-fenil¥6,7—dihidro—
tieno[2,3-b]lpiridin-6-ona,
3—(3—f1urofenil)—4—hidroxi—5—fenil—6,7—dihidro-tieno[2,3—
blpiridin-6-ona,
2—cloro—3—(3—flurofeni1)—4—hidroxi—5—fenil—6,7—dihidro—
tieno[2,3-blpiridin-6-ona,

4-hidroxi-3- (3-metilfenil) -5-fenil-6,7-dihidro-tieno(2,3-
blpiridin-6-ona,
2—cloro—4—hidroxi—3—(3-metilfenil)—5—feni1—6,7—dihidro—.
tieno[2,3-b]piridin-6-ona,

3—(3—bromofenil)—4—hidroxi—5—fenil—6,7—dihidro—tiendt2,3-

b]lpiridin-6-ona,

A-hidroxi-3- (3-hidroximetilfenil)-5-fenil-6,7-dihidro-
tieno[2,3—b]piridin—6—ona,

2-cloro-4-hidroxi-3- (3-hidroximetilfenil)-5-fenil-6,7-
dihidro-tieno[2,3-blpiridin-6-ona,
4—hidroxi—3~(3—metilsulfonilfeni1)—5-fenil—6,7—dihidro-

tieno[2,3-blpiridin-6-ona,
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acido 3—(2—cloro—4—hidroxi—S-fenil—G—oxo—G,7—dihidrbf
tieno[z,3—b]pifidin-S—il)benzoico,
4—hidroxi—3—(zfmetoxifenil)—5—feni1—6,7—dihidro—tieno[2,3—
blpiridin-6-ona,
2—cloro-4—hidroxi~3—(2—metoxifenil)—5—fenil—6,7—dihidro—
tieno[2,3-b]piridin-6-ona,
4-hidroxi—3—(2—hidroxifenil)—5—fenil—6,7—dihidro—tieno[2,3—
bl piridin-6-ona,
5_cloro-4-hidroxi-3-(2-hidroxifenil)-5-fenil-6,7-dihidro-
tieno[2,3-blpiridin-6-ona,
2-cloro?4—hidroxi—3—(2—benciloxifenil)—5—fenil—6,7—dihidro—
tieno(2,3-blpiridin-6-ona, |
3—(2—f1uorofenil)—4—hidroxi—5—fenil-6,7—dihidro—tieno[2,3—
b]piridin—G—éna,
2—cloro—3—(2-f1uorofenil)—4—hidroxi—5—fenil—6,7—dihidro—
tieno[2,3-b]piridin-6-ona,
3—(2—bromofenil)—4—hidroxi—5—fenil—6,7—dihidro—tieno{2,3—
blpiridin-6-ona,
3—(2—clorofenil)—4—hidroxi—5—fenil—6,7—dihidro—tieno[2,3—
blpiridin-6-ona,

2-cloro-3- (2-clorofenil) -4-hidroxi-5-fenil-6,7-dihidro-
tieno[2,3-b]piridin-6-ona,
4—hidroxi—3—(2—meti1feni1)—5—fenil—6,7—dihidro—tieno[2,3—
blpiridin-6-ona, |

2—cloro—4—hidroxi—3—(2-meti1fenil)—5—fenil—6,7—dihidro—
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tieno[2,3-blpiridin-6-ona,
3—(2,4—dimetoxifeni1)—4—hidroxi—5—feni1—6,7—dihidrof
tieno([2,3-blpiridin-6-ona,
3—(2,4—dihidroxifenil)—4—hidroxi—5—feni1—6,7—dihidro—
tieno[2,3-b]piridin-6-ona,
3—(2—f1uoro—4—hidroxifenil)—4—hidroxi—5—fenil—6,7—dihidro—
tieno(2,3-b]lpiridin-6-ona,
2—cloro—3—(2—fluoro—4—hidroxifenil)-4—hidroxi—5—fenil-6,7—
dihidro-tieno[2,3-blpiridin-6-ona, |
3—(2—f1uoro—4—metoxifenil)—4—hidroxi—5—fenil—6,7—dihidro—
tieno[2,3-b]lpiridin-6-ona,

2-cloro-3- (2-fluoro-4-metoxifenil) -4-hidroxi-5-fenil-6,7-
dihidro-tienq[2,3-b]piridin—6-ona,
3—(2,4~difluorofenil)—4—hidroxi—5—feni1—6,7—dihidro—
tieno[2,3-blpiridin-6-ona,
2—cloro—3—(2,4—difluorofenil)—4—hidroxi—5—fenil—6,7—dihidro—
tieno[2,3-blpiridin-6-ona, |
3- (5-cloro-2-fluoro-4-hidroxifenil) -4-hidroxi-5-fenil-6,7-
dihidro-tieno[2,3-blpiridin-6-ona, |
3—(2—benciloxi—4—fluorofenil)-4—hidroxi—5—fenil~6,7—dihidro—
tiené[z,3—b]piridin—6—ona, |
3—(2—benciloxi—4—fluorofenil)—2—cloro—4—hidroxi—s—fenil—s,7—
dihidro-tieno[2,3-blpiridin-6-ona, |
4—hidroxi—3—(2—hidroxi—4—fluorofenil)—5—feni1—6,7fdihidro—

tieno[2,3-b]lpiridin-6-ona,
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5-cloro-4-hidroxi-3- (2-hidroxi-4-fluorofenil)-5-fenil-6,7-
dihidro-tieno[2,3-blpiridin-6-ona,
3—(3,5—dibenciloxifeni1)—4—hidroxi—5—fenil—6,7~dihidro—
tieno[2,3-blpiridin~6-ona, |
3-(3,5-dihidroxifenil) -4-hidroxi-5-fenil-6,7-dihidro-
tieno[2,3-b]piridin-6-ona,
3~(3,5—dimetoxifenil)—4—hidroxi—5—feni1—6,7—dihidro—
tieno[2,3-b]piridin-6-ona,
3—(2—benciloxi-5—flurofeni1)—4—hidroxi—5—fenil—6,7—dihidro—
tienot2,3—b]piridin—6¥ona,
3—(3—fluoro—4—metoxifenil)—4—hidroxi—5—feni1—6,7—dihidro-
tieno[2,3-b]piridin-6-ona,
2-cloro—3—(3—f1uoro—4—metoxifenil)—4-hidroxi—5—fenil—6,7-
dihidro-tieno[2,3-blpiridin-6-ona,
3—(3—fluoro—4—hidroxifenil)—4—hidroxi—5—fenil—6,7—dihidrq—
tieno[2,3-blpiridin-6-ona,
2—cloro—3-(3—f1uoro—4—hidroxifeni1)—4—hidroxi—5—feni1—6,7—
dihidro-tieno([2, 3-blpiridin-6-ona,
4—hidroxi—3—(3—metoxi—4—bromofenil)—5-fenil—6,7~dihidro—
tieno[2,3-b]lpiridin-6-ona,
4—hidroxi—3—(3—hidroxi—4—bromofeni1)—5—fenii-6,7—dihidro—
tieno[2,3-blpiridin-6-ona,
3—(S—fluoro—z-hidroxifenil)—4—hidroxi—5—feni1—6,7—dihidro—
tieno[2,3-blpiridin-6-ona, |

2—cloro—3—(5—f1uoro—2—hidroxifenil)—4—hidroxi—5—fenilf6,7—
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‘dihidro-tieno([2,3-blpiridin-6-ona,

3—(2—benci1oxi—5—f1uorofenil)-2—cloro;4—hidroxi—Sffenil—G,7;
dihidro-tieno[2,3-b]lpiridin-6-ona,
3—(4—bromo—2—metoxifenil)-4—hidroxi—5—fenil—6,7-dihidro—
tieno[2,3-blpiridin-6-ona,
3-(4—bromo—2—hidroxifenil)—4—hidroxi—5—fenil—6,7~dihidro-
tieno[2,3-b]lpiridin-6-ona,
3—(2,6—dif1urofeni1)—4—hidroxi—5—feni1—6,7—dihidro—
tieno[2,3-blpiridin-6-ona,
2-cloro—3—(2,6—diflurofenil)—4—hidroxi—5—fenil~6,7—dihidro—
tieno(2,3-blpiridin-6-ona,
4—hidroxi—3—(2—hidroxi—5—metoxifenil)— 5—fenil—6,7—dihidro—
tieno[2,3-blpiridin-6-ona,
3—(2—benci1oxi—5—metoxifeni1)—4-hidroxi—5—fenil—6,7—dihidrof
tieno[2,3-blpiridin-6-ona,
4—hidroxi—3—(2—hidroxi—4—metoxifenil)—5—feni1—6,7—dihidro—-
tieno[2,3-blpiridin-6-ona,

4-hidroxi-3- (2-metoxi-4-metilfenil) - 5-fenil-6, 7-dihidro-
tieno[2,3-b]piridin-6-ona,
2—cloro—4—hidroxi~3—(2—metoxi-4—meti1fenil)—5—fenil—6,7—
dihidro-tieno[2,3-blpiridin-6-ona,

4~-hidroxi-3- (2-hidroxi-4-metilfenil)- 5-fenil-6,7-dihidro-
tieno[2,3-blpiridin-6-ona,
2—cloro~4—hidfoxi—3—(2—hidroxi—4—metilfenil)—S—feni1—6,7—

dihidro-tieno([2,3-blpiridin-6-ona,
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4—hidroxi—3—(3—metoxi-4—metilfeni1)— 5-fenil-6,7-dihidro-
tieno[2,3—b]piridin—6—ona,
2—cloro—4—hidroxi—3~(3—metoxi—4—metilfenil)—5-feni1—6,7—
dihidro-tieno[2,3-b]lpiridin-6-ona,
4—hidroxi—3—(3—hidro¥i—4—metilfenil)— 5-fenil-6,7-dihidro-
tieno[2,3-blpiridin-6-ona,
2—clbro—4—hidroxi—3—(3—hidroxi—4—metilfenil)-5—fenil—6,7—
dihidro-tieno[2,3-blpiridin-6-ona,
4-hidroxi—3—(24metoxi—4—metilfenil)—5-(3—cianofenil)—6,7—
dihidro-tieno[2, 3-blpiridin~6-ona,
4—hidroxi—3—(2—hidroxi—4—metilfenil)~5—(3~cianofenil)—6,7~
dihidro-tieno[2,3-blpiridin-6-ona,
s-cloro-4-hidroxi-3-(2-hidroxi-4-metilfenil)-5-(3-
cianofenil)—6,7—dihidro—tieno[2,3—b]piridin—6-ona,
4—hidroxi~3—(2,6—dihidroxifenil)-5—fenil-6,7—dihidro—
tieno[2,3-b]lpiridin-6-ona,
4-hidroxi—3—(2—hidroxi—6—metoxifenil)—5—fénil—6,7-dihidro—
tieno[2,3-blpiridin-6-ona,
3—(1,4—benzodioxan—6—il)—4—hidroxi—5—fenil—6,7—dihidro—
tieno[2,3—b]piridin—6-ona,
3—(1,4—benzodioxan—6—il)—2—cloro—4—hidroxi—S—fenil—G,7—
dihidro-tieno[2,3-blpiridin-6-ona,
2—cloro—3-(3,4—dif1uorofenil)—4—hidroxi—5—fenil—6,7—dihidro—
tieno[2,3-blpiridin-6-ona, |

&cido 4-(4—hidroxi~5—feni1—6—oxo—6,7-dihidro—tieno[2,3-
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blpiridin-3-il)benzoico,
dcido 4-(2-cloro-4-hidroxi-5-fenil-6-oxo-6,7-dihidro-
tieno[2,3-blpiridin-3-il)benzoico,
3—(3—carboxifenil)—4-hidroxi—5—fen11*6,7—dihidro—tieno[2,3—
blpiridin-6-ona, |
3—(furan—z—il)—4—hidroxi—5—feni1—6,7—dihidro—tieno[2,3—
b]piridinés—ona,
2-cloro-3- (furan-2-il) -4-hidroxi-5-fenil-6, 7-dihidro-
tieno[2,3-b]piridin-6-ona, |
3—(pirazin—2~i1)—4—hidroxi—5-fenil—6,7—dihidro—tieno[2,3—
blpiridin-6-ona,
4—hidroxi—5—feni1-3—(piridin—B—il)—6,7—dihidro—tieno[2,3—
b]lpiridin-6-ona,
2-cloro-4-hidroxi-5-fenil-3-(piridin-3-il) -6, 7-dihidro-
tieno([2,3-blpiridin-6-ona,
4-hidroxi-5-fenil-3-(piridin-4-il)-6,7-dihidro-tieno(2,3-
blpiridin-6-ona, |
2~cloro—4—hidroki—5—fenil—3—(piridin—4—il)—6,7—dihidro—
tieno[2,3-b]piridin-6-ona,
2-bromo-3,5-difenil-4-hidroxi-6,7-dihidro-tieno[2,3-
blpiridin-6-ona,
2-cloro-3,5-difenil-4-hidroxi-6, 7-dihidro-tieno[2, 3~
blpiridin-6-ona.

Una seleccién de estos compuestos preferidos es

2-ciano-3,5-difenil-4-hidroxi-6,7-dihidro-tieno[2,3-
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bl piridin-6-ona,
4—hidroxi—5—(3—metoxifenil)-3—feni1—6,7—dihidro—tieno[2,3—
bl piridin-6-ona,
4-hidroxi-3- (1-hidroxi-naft-2-il)-5-fenil-6,7-dihidro-
tieno[2,3-blpiridin-6-ona,
3—(4—bromo—2—hidroxifenil)—4—hidroxi—5—fenil—6,7—dihidro—
tieno[2,3-blpiridin-6-ona,
4—hidroxi—3—(2—hidroxi-5—metoxifenil)—5-feni1—6,7—dihidro—
tieno[2,3-blpiridin-6-ona,
4—hidroxi—3—(2—hidroxi—4—metilfenil)—5—feni1—6,7—dihidro—
tieno(2,3-blpiridin-6-ona,
4—hidroxi—3—(3—hidroxi—4—metilfenil)—5—fenil—6,7—dihidro—
tieno[z,3—b]piridin—6-ona,4—hidroxi—3—(2—hidroxi—4-
metilfenil)—5—(3—cian6fenil)—6,7-dihidro—tieno[2,3—
blpiridin-6-ona,
2—cloro—4—hidroxi—3—(3—hidroxi—4—metilfenil)—S;fenil—s,7—
dihidro-tieno[2,3-blpiridin-6-ona,
2—cloro—4—hidroxi—3~(3—hidroxi—4—metilfenil)—5—fenil—6,7—
dihidro-tieno[2,3-blpiridin-6-ona,
2—cloro—4—hidroxi—3—(3—metoxi-4—meti1fenil)—S—fenileG,7f
dihidro-tieno([2,3-b]lpiridin-6-ona,
2—cloro—3—(5—fluoro-2—hidroxifenil)—4—hidroxi—5—feni1—6,7—
dihidro-tieno[2,3-b]lpiridin-6-ona,
2-cloro—4—hidroxi—3—(4—f1uorofenil)—5—(3—cianofeni1);6}7—

dihidro-tieno[2, 3-b] piridin-6-ona,
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»2-cloro—4—hidroxi—3—(1—hidroxi—naft—2—i1)—5—fenil—6,7~
dihidro¥tieno[2,3—b]§iridin—6—ona,
N—meti1—3—(2—cloro—4—hidroxi—s—fenil—6—0x0—6,7—dihidro—
tieno([2,3-b]piridin-3-il)benzamida,
4—hidroxi—5—(2—metoxifenil)—2—meti1—3—feni1—6,7—dihidro+
tieno[2,3-b]lpiridin-6-ona,
5-cloro—4-hidroxi-5-(2-metilfenil)-3-fenil-6,7-dihidro-
tieno[2,3-b]lpiridin-6-ona,
2—cloro—5—(2-f1uorofenil)—4—hidroxi—3—fenil—6,7—dihidro—
tieno[2,3-blpiridin-6-ona,
2-cloro-4-hidroxi-3-fenil-5-(piridin-3-il)-6,7-dihidro-
tieno[2,3-b]lpiridin-6-ona,
2-cloro-4-hidroxi-5- (6-metoxipiridin-3-il)-3-fenil-6,7-
dihidro-tieno[2,3-blpiridin-6-ona,
2-cloro-4-hidroxi-3-fenil-5-(tiofen-2-il)-6,7-dihidro-
tieno[2,3-blpiridin-6-ona,
2-cloro-4-hidroxi-3-fenil-5- (tiofen-3-il) -6, 7-dihidro-
tieno(2,3-blpiridin-6-ona,
2—cloro—4—hidroxi—5—(B—metiloxazol—5~i1)—3—fenil—6,7-
dihidro-tieno[2,3-blpiridin-6-ona, |
2—cloro—5—(4—trifluorometilfenil)—4—hidroxi—3~feni1~6,7—

dihidro-tieno([2,3-b]lpiridin-6-ona,

'2—cloro—5—(4—fluorofenil)—4—hidroxi—3—fenil—6,7—dihidro—

tieno[2,3-b]lpiridin-6-ona,

2—cloro—5—(4—clorofenil)—4—hidroxi—3—fenil—6,7—dihidro—
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tieno([2,3-blpiridin-6-ona,
2—cloro-4—hidroxi—5—(4—metilfenil)—3—fenil-6,7—dihidro—
tieno[2,3-bljpiridin-é6-ona,
2~cloro—5—(3—f1uorofenil)—4—hidroxi—3-fenil—6,7—dihidro~
tieno[2,3~-blpiridin-6-ona,
2—cloro—4~hidroxi—5—(3—metilfenil)—3—fenil—6,7—dihidr§—

tieno[2,3-b]piridin-6-ona,

2—cloro—4—hidroxi—5—(3,4—dimetoxifenil)—3-fenil—6,7—dihidro—
tieno[2,3-b]piridin-6-ona,
2—cloro—3—(4—clorofenil)—4—hidroxi—5-fenil—6,7—dihidro—
tieno([2,3-blpiridin-6-ona,
2—cloro—4—hidroxi—3—(naft—l—il)—S—fenil—G,7-dihidro—
tieno[z,3-b]piridin—6—ona,

3- (2-etoxipiridin-5-il) ~4-hidroxi-5~-fenil-6,7-dihidro-
tieno[2,3-b]piridin-6é-ona,

5_cloro-3- (4-etilfenil) -4-hidroxi-5-fenil-6,7-dihidro-
tieno[2,3-blpiridin-6-ona,
2—lero—4—hidroxi—3—[4—(1—meti1eti1)fenil]—s—fenil—6,7—

dihidro-tieno[2,3-blpiridin-6-ona,

'5-cloro-4-hidroxi-5-fenil-3- (4-propilfenil) -6, 7-dihidro-

tieno[2,3-b]lpiridin-6-ona,

5-cloro-4-hidroxi-3- (1-hidroxi-5-cloronaft-2-il)-5-fenil-
6,7-dihidro-tieno[2,3-b]piridin-6-ona,

9-cloro-5- (4~fluorofenil) -4-hidroxi~-3~ (1-hidroxinaft-2-il) -

6,7-dihidro-tieno[2,3~-b]lpiridin-6-ona,
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2—cloro—4—hidroxi—3—(1—hidroxinaftf2—il)~5-(4—metilfenil)—
6,7—dihidro—tieno[2,3—b]piridin—6—ona, |
2—cloro—3-(4—f1uoro—2—metoxifenil)—4—hidroxi—5—fenil—6,7—
dihidro-tieno(2,3-b]lpiridin-6é-ona,
3—(4—f1uoro—2—hidroxifenil)—4—hidroxi—5—(4—meti1fenil)—6,7-
dihidro-tieno[2,3-b]piridin-6-ona, |
2—cloro—4—hidroxi—3—(S-fluorofz—metoxifenil)—5-fenil—6,7—
dihidro-tieno[2,3-blpiridin-6-ona,
2—cloro—4—hidroxi—3—(3,4~dimetoxifenil)—5—fenil—6,7—dihidro—
tieno[2,3-blpiridin-6-ona,
3—(4—fluoro—2—hidroxifenil)—4—hidroxi—5-(4—metoxifenil)—6,7§
dihidro-tieno[2,3-b]lpiridin-6-ona,

acido 3—[2—cloro—4—hidroxi—3—(2—hidroxi—4-meti1fenil)—6—oxo—

6,7—dihidro—tieno[2,3-b]piridin—5—i1]—benzoico,

' 2-cloro-3-(4,5-difluoro-2-hidroxifenil)-4-hidroxi-5-fenil-

'6,7—dihidro—tieno[2,3—b]piridin—6—ona,

2-cloro-4-hidroxi-3- (2-hidroxi-4-metilfenil) -5-(4-
metilfenil)-6,7-dihidro-tieno[2,3-b]lpiridin-6-ona,
2—cloro—4—hidroxi—3—(2—hidroxi—4—metilfenil)—5—(piridin—3—»
il)—6,7—dihidro—tieno[2,3—b]piridin-6—ona,
2—cloro—4—hidroxi—3—(3,4—dimetilfenil)—S—fenilf6,7—dihidro-
tieno[2,3-blpiridin-6-ona,

2-cloro-3- (3-fluoro-4-metil-2-metoxifenil)-4-hidroxi-5-
feni1—6,7—dihidro—tieno[2,3—b]piridin—6—ona,

3~(3—fluoro—2—hidroxi—4—metilfenil)-4—hidroxi~5—fenil—6,7—'
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dihidro—tieno[2,3—b]piridin—6—ona,
3—(3—fluoro—4—metil—z—metoxifenil)—4—hidroxi—5—(4—
metilfenil)—6,7—dihidro—tieno[2,3—b]piridin—6—ona,
3—(3—f1uoro—4—metil-2—metoxifenil)—4—hidroxi—5—(4—
fluorofenil)—6,7-dihidro—tieno[2,3-b]piridin—6—ona,
2—cloro—4—hidroxi—3—(2—metoxi—3,4—dimetilfenil)A5—fenile6,7—
dihidro-tieno[2,3-blpiridin-6-ona,
2—cloro—4—hidroxi—3—(2-hidroxi—3,4—dimetilfenil)—S—fenilf
6,7—dihidro—tieno[2,3—b]piridin—6—ona, |
2—cloro—3—(4—fluorofenil)—5—(4—fluorofenil)—4—hidroxi—6,7—
dihidro—tieno[z,3—b]piridin—6-ona, |
3—(3—fluoro—2—hidroxi—4-metilfenil)—5—(4—f1uorofenil)—4—V
hidroxi—G,7—dihidro—tieno[2,3—b]piridin—6—ona,
3—(3—fluoro—2—metoxi—4—metilfenil)-5—(4—fluprofenil)-4—
hidroxi—6,7—dihidro—tieno[2,3—b]piridin—6—ona,

2-cloro-3- (3-fluoro-2-hidroxi-4-metilfenil)-5-(4~fluo-
rofenil)—4—hidroxi—6,7—dihidro—tieno[2,3—b]piridin—6—ona,
2—cloro—4—hidroxi43—(2—hidroxi—4,5—dimetilfenilfenil)—5—
fenil—G,7~dihidro—tieno[2,3—b]piridin—6—ona,
2-cloro—3—(3,4—dif1uoro—2—hidroxifenil)—4—hidroXi—5—fenil—
6,7-dihidro-tieno[2,3-blpiridin-6-ona,

5—cloro-3- (4-etil-2-hidroxifenil)-4-hidroxi-5-fenil-6,7-
dihidro-tieno([2,3-blpiridin-6-ona, |
2—cloro—3—(3—fluoro—2—hidroxi—4—metilfenil)—4fhidroxi—5—

feni1—6,7—dihidro—tieno[2,3—b]piridin—6—ona,
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2—fluoro—3—(3—fluoro—2—hidroxi—4—metilfenil)—5—(4—f1uoro~
fenil)—4—hidroxi—6,7—dihidro—tieno[2,3—b]piridin-6—ona,
2—cloro—3—(4—f1uoro—2—hidroxifeni1)—4—hidroxi—5—(4—
metoxifenil)—6,7—dihidro—tieno[2,3—b]piridin—6—ona,
2—clbro—3—(4—fluoro—2—hidroxifeni1)—5—(4—fluorofeni1)—4—
hidroxi—6,7—dihidro—tieno[2,3—b]piridin—6—ona,
2—cloro—3—(4—fluoro—z—hidréxifenil)—4—hidroxi—5—(4—
metilfenil)—6,7-dihidro;tieno[2,3—b]piridin—6—ona.

La invencién se refiere a los compuestos de la formula I
y sus sales y a un proceso para la preparacién de compuestos
de la férmula I de acuerdo con las reivindicaciones 1-11 y
sus sales y estereoisdmeros farmacéuticamente aceptables,v

caracterizado porque un compuesto de la férmula (II)
' 0]
R2 O,ALK

/ \ (1)

R? S NH R3
0]
en donde RY, R?, R’ tiene los significados indicados en la
reivindicacidn 1,
y ALK denota alquilo C;-Cg
ge cicla en condiciones basicas,
y/o una base o acido de la férmula I se convierte en una de
sus sales.

La invencién también se refiere a las formas racémicas,
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formas tautoméricas, enantidémeros, diastereoisbdmeros, epime-
ros y sales orgdnicas o minerales de los compuestos de la

férmula general (I), asi como a sus formas cristalinas, in-

cluyendo sus formas polimérficas y las formas polimbrficas

de los compuestos de la férmula (I).

La presente invencién no sélo se refiere a las mezclas
racémicas de estos compuestos, sino también a sus esteréoi-
sémeros y/o diastereoisdmeros individuales como tales o como
mezclas de ellos en todas las proporciones.

La invencién también se refiere a los estereoisOmeros
(isémeros E, Z) y los hidratos y los solvatos de estos com-
puestos. Por solvatos de los compuestos se entienden adué;
ciones de moléculas de solventes inertes a los compuestos
que se forman por su fuerza de atraccién mutua. Solvatos
son, por ejemplo, monohidratos o dihidratos o alcoholatos.

Los compuestos de\la férmula I también implican sus de-
rivados y sus solvatos farmacéuticamente aceptables.

Por derivados farmacéuticamente aceptablesvse entienden,
por ejemplo, las sales de los compuestos seglin la invencidn,
como también los llamados compuestos profarmacoldgicos.

Por compuestos profarmacoldgicos se entienden ios com-
puestos de la férmula I modificados, por ejemplo, con grupos
alquilo o acilo, azficares u oligopéptidos, que se.separan
rapidamente en el organismo para formar los compuestos acti-

vos de acuerdo con la invencién.
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Aqui también se incluYen los derivados poliméricoé bio-
degradables de los compuestos de acuerdo con la invencién,
tal como se describen, por ejemplo, en int. J. Pharm. 115,
61-67 (1995).

5 El término “profdrmaco” tal como se usa en la presente
se refiere a cualquier compuesto que, cuando se administra a
un sistema biolégico, genera la sustancia “farmacoldgica”
(un compuesto biolbégicamente activo) como resultado de reac-
ciones quimicas espontéaneas, reacciones quimicas catalizadas

10 por enzimas y/o reacciones quimicas metabdlicas.

La expresién “cantidad efectiva” significa la cantidad
de un medicamento o un principio activo farmacéutico que
provoca una respuesta bioldgica o médica en un tejido, un-
sistema, un animal o en el ser humano buscada o pretendida,

15 por ejemplo, por un investigadof © un médico. |

Mads alld de ello, la expresidén “cantidad terapéuticamen-
te efectiva” es una cantidad que, en compafacién con el su-
jeto correspondiente que no recibid esta cantidad,‘tiene co-
mo consecuencia:

20 mejor tratamiento, curacidén, prevencidén o eliminaéién de una
enfermedad, de una sintomatologia, de un estado patoldégico,
de una dolencia, de unvtrastorno o de efectos colaterales o
también la disminucidén del avance de una enfermedad, de una
dolencia o de un trastorno.

25 La expresién “cantidad terapéuticamente efectiva” tam-
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bién comprende las cantidades que son efectivas para elevar
la funcién fisioldgica normal.

La invencién también se refiere a las mezclas de los
compuestos de la férmula I de acuerdo con la invencidn, por
ejemplo, mezclas de dos diastereoisdmeros, por ejemplo en la
relacién 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 o 1:1000. Aqui
se trata, con preferencia particular, de mezclas de éoﬁpues4
tos estereoisoméricos.

Para todos los radicales que aparecen mas de una vez, 
sus significados son independientes entre si.

Previa y posteriormente, los radicales y parémetros’R%
R?’, R’ tienen los significados indicados en la fdérmula I,
gsiempre que no se indique expresamente otra cosa.

A denota alquilo, es no ramificado (lineal) o ramifica-
do, y tiene 1, 2, 3, 4, 5, 6, 7, 8, 9 6 10 atomos de C. A
denota preferentemente metilo, témbién etilo, propilo, iso-
propilo, butilo, isobutilo, sec-butilo o ter-butilo, ademas
pentilo, 1-, 2- o 3-metilbutilo, 1,1-, 1,2- © 2,2—dimetil—
propilo, l-etilpropilo, hexilo, 1-, 2-, 3; o 4-metilpentilo,
i,1-, 1,2-, 1,3-, 2,2-, 2,3- o 3,3-dimetilbutilo, 1- o 2-
etilbutilo, l-etil-l-metilpropilo, 1—etil—2—metiipropilo,
1,1,2- o 1,2,2-trimetilpropilo, también con preferencia, pér
ejemplo, trifluorometilo.

A denota, con preferencia muy particular, alquilo que

tiene 1, 2, 3, 4, 5 6 6 atomos de C, con preferencia metilo,
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etilo, propilo, isopropilo, butilo, igsobutilo, sec-butilo,
ter-butilo, pentilo, hexilo, trifluorometilo, péntafluoroe—
tilo o 1,1,1-trifluoroetilo.

Mas atn, A denota con preferencia alquilo no}ramificado
o ramificado que tiene 1-10 4tomos de C, en los que 1-7 &ato-
mos de H pueden estar reemplazados por OH, F y/o Cl.

Cicloalquilo denota con preferencia ciclopropilo, ciclo-
butilo, ciclopentilo, ciclohekilo o cicloheptilo.

R' denota con preferencia H, A, Hal, COOA, COOH, CONH,
CONHA, CONA,, CN, SO,A, SO;NH, o fenilo.

R? denota con preferencia fenilo, naftilo, cada uno del
los cuales no estd sustituido o esta mono-, di-, tri-, te-
tré— o pentasustituido con A, Hal, OA, OH, COOA, COOH, CO-
NH,, CONA, CONA, y/o SOA o denota Het.

R’ denota con preferencia fenilo, naftilo, cada uno de
los cuales no estd sustituido o estd mono-, di-, tri-, te-
tra- o pent:é.sustituido con A, Hal, OA, OH, NH,, NHA, NA,,
COOA, COOH, CONH,, CONA, CONA,, SO,A, CN, C(=NH)NH, y/o
C(=NH)NHOH o denota Het.

Ar denota, por ejemplo, fenilo, o-, m- o p-tolilo, o-,

m- o p-etilfenilo, o-, m- o p-propilfenilo, o-, m- o p-
isopropilfenilo, o-, m- o p-ter-butilfenilo, o-, m- o p-
hidroxifenilo, o-, m- o p-nitrofenilo, ©o-, m- o p—amino;
fenilo, o-, m- o p—(N—metilamino)fenilo, o-, m- O p-(N-

metilaminocarbonil) fenilo, o-, m- o© p—atetamidofenilo, o-,
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m- o p-metoxifenilo, o-, m- o p-etoxifenilo, o-, m—vo -
etoxicarbonilfenilo, o-, m- o p-(N,N-dimetilamino)fenilo, o-
, rﬂ- o p-(N,N-dimetilaminocarbonil) fenilo, o-, m- o p-(N-
etilamino) fenilo, o-, m- o p-(N,N-dietilamino) fenilo, o-, m-

o p-fluorofenilo, o-, m- o p-bromofenilo, o-, m- o p-cloro-

~fenilo, o-, mwm- o p- (metilsulfonamido) fenilo, o-, m- o p-

(metilsulfonil) fenilo, o-, m- o p-cilanofenilo, o=, m- O p-
ureidofenilo, o-, m- o p-formilfenilo, o-, wm- O p-
acetilfenilo, o-, m- o p-aminosulfonilfenilo, o-, m- O p-
carboxifenilo, o-, m- o p-carboximetilfenilo, o-, m- o p-
carboximetoxifenilo, también con preferencia 2,3-, 2,4-,
2,5-, 2,6-, 3,4- o 3,5-difluorofenilo, 2,3-, 2,4-, 2,5-,
2,6-, 3,4- o 3,5-diclorofenilo, 2,3-, 2,4~-, 2,5-, 2,6-, 3,4-
o 3,5-dibromofenilo, 2,4- o 2,5-dinitrofenilo, 2,5- o 3,4-
dimetoxifenilo, 3-nitro-4-clorofenilo, 3-amino-4-cloro-, 2-
amino-3-cloro-, 2-amino-4-cloro-, 2—-amino-5-cloro- o 2-
amino-6-clorofenilo, 2-nitro-4-N,N-dimetilamino- o 3-nitro-
4-N,N-dimetilaminofenilo, 2,3-diaminofenilo, 2,3,4-, 2,3,5-,
2,3,6-, 2,4,6- o 3,4,5-triclorofenilo, 2,4,6~-trimetoxi-
fenilo, 2-hidroxi-3,5~-diclorofenilo, p—yodofenilo)‘ 3,6-
dicloro-4-aminofenilo, 4-fluoro-3-clorofenilo, 2—f1uoro—4¥
bromofenilo, 2,5-difluoro-4-bromofenilo, 3-bromo-6-metoxi-
fenilo, 3—cloro—6—metoxifénilo, 3—cloro—4—acetamid6fenilo,
3-fluoro-4-metoxifenilo, 3-amino-6-metilfenilo, 3-cloro-4-

acetamidofenilo o 2,5-dimetil-4-clorofenilo.
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Sin tener en cuenta otras sustituciones, Het denota, por
ejemplo, 2- o 3—furilo, 2- ©o 3-tienilo, 1-, 2- o 3-
pirrolilo, 1-, 2-, 4- o 5-imidazolilo, 1-, 3-, 4- o 5-
pirazolilo, 2-, 4- o 5—oxazoliio, 3-, 4- o 5-isoxazolilo, 2-
, 4- o 5-tiazolilo, 3-, 4- o 5-isotiazolilo, 2-, 3- o 4-
piridilo, 2-, 4-, 5- o 6-pirimidinilo, también con preferen-
cia 1,2,3-triazol-1-, -4- o -5-ilo, 1,2,4-triazol-1l-, -3- ©
-5-ilo, 1- o 5-tetrazolilo, 1,2,3-oxadiazol-4- o -5-ilo,
1,2,4-oxadiazol-3- o -5-ilo, 1,3,4-tiadiazol-2- o -5-ilo,
1,2,4-tiadiazol-3- o -5-ilo, l,2,3—tiadiazol—4— o] —5—i16, 3-
o 4-piridazinilo, pirazinilo, 1-, 2-, 3-, 4-, 5-, 6- o 7T-
iﬁdolilo, 4- o 5-isoindolilo, 1-, 2-, 4~ o. 5—-
bencimidazolilo, 1-, 2-, 3-, 4-, 5-, 6- o 7-indazolilo, 1-,
3—-, 4-, 5-, 6- o '7—benzopirazolilo, 2-, 4-, 5-, 6- o 7~
benzoxazolilo, 3-, 4-, 5-, 6~ o 7-benzisoxazolilo, 2-, 4-,
5-, 6- © 7—benzotiazolilo, 2-, 4-, 5-, 6- o 7-
benzisotiazolilo, 4-, 5-, 6- o 7-benz-2,1,3-oxadiazolilo, 2-
, 3-, 4-, 5-, 6-, 7- u 8-quinolilo, 1-, 3-, 4-, 5-, 6-, 7- u
8—isoquinolilo( 3-, 4-, 5-, 6-, 7- u 8-cinolinilo, 2-, 4-,
5-, 6-, 7- u 8-quinazolinilo, 5; o) 6—quinoxaliﬁilo,»2—, 3-,
5-, 6-, 7- u 8-2H-benzo-1,4-oxazinilo, también con preferen-
cia 1,3-benzodioxol-5-ilo, 1,4-benzodioxan-6-ilo, 2,1,3-
benzotiadiazol-4- o -5-ilo o 2,1,3-benzoxadiazol-5-ilo.

Los radicales heterociclicos también pueden estar par-

cial o totalmente hidrogenados.
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Het también puede denotar, por ejemplo, 2,3-dihidro-2-,
-3-, -4- o -5-furilo, 2,5-dihidro-2-, -3-, -4- o -5-furilo,

7

tetrahidro-2- o -3-furilo, 1,3~-dioxolan-4-ilo, tetrahidro-2-

o -3-tienilo, 2,3-dihidro-1-, -2-, -3-, -4- o -5-pirrolilo,
2,5-dihidro-1-, -2-, -3-, -4- o -5-pirrolilo, 1-, é— o 3-
pirrolidinilo, tetrahidro-1-, -2- © -4-imidazolilo, 2,3-
dihidro-1-, -2-, -3-, —-4- o -5-pirazolilo, tetrahidro-1-, -
3- o -4-pirazolilo, 1,4-dihidro-1-, -2-, =-3- © -4-piridilo,
1,2,3,4-tetrahidro-1-, -2-, -3-, -4-, -5- 0 -6-piridilo, 1-,

2-, 3- o 4-piperidinilo, 2-, 3- o 4-morfolinilo, tetrahidro-
2-, -3- o -4-piranilo, 1,4-dioxanilo, 1,3-dioxan-2-, -4- o -
5-ilo, hexahidrp—l—, -3- 0 -4-piridazinilo, hexahidro-1-, -
2-, -4- o -5-pirimidinilo, 1-, 2- o 3-piperazinilo, 1,2,3,4-
tetrahidro-1-, -2-, -3-, —-4-, -5-, -6-, -7- u -8-quinolilo,
1,2,3,4-tetrahidro-1-, -2-, -3-, -4-, -5-, -6-, -7- U -8
isoquinolilo, 2-, 3-, 5-, 6-, 7- u 8—3,4—dihidro—2H¥benzo—
1,4-oxazinilo, también con preferencia _ 2,3~
metilendioxifenilo, 3,4-metilendioxifenilo, 2,3-etilendioxi- -
fenilo, 3,4-etilendioxifenilo, 3,4-(difluorometilendioxi) -
fenilo, 2,3-dihidrobenzofuran-5- o -6-ilo, 2,3;(2—
oxometilendioxi) fenilo o también 3,4-dihidro-2H-1,5-
benzodioxepin-6- o -7-ilo, también con preferencia 2,3-di-
hidrobenzofuranilo o 2,3-dihidro-2-oxofuranilo. | i
Het denota con preferencia un heterociclo aromdtico mo-

no- o biciclico que tiene de 1 a 4 a&tomos de N, 0 y/o S.
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Con maxima preferencia, Het denota piridilo, pirimidini-
lo, furanilo, isoxazolilo, imidazolilo, pirazolilo, oxazoli;.
lo, pirrolilo, tiazolilo, isotiazolilo, tienilo, triaquilo,
tetrazolilo, indolilo, bencimidazolilo o indazolilo.

Conforme a ello, invencién se refiere en especial a
aquellos compuestos de la férmula I, en los que al menos uno

de los radicales mencionados tiene uno de los significados

'preferidos indicados previamente. Algunos Jgrupos preferidos

de compuestos se pueden expresar por medio de las siguientes
subfdérmulas Ia a Ig, que coiresponden a la férmula I y en
donde los radicales no designados con mayor detallebtieneh
el significado indicado en la férmula I, pero en donde

en Ia R! denota H, A, Hal, COOA, COOH, CONH,, CONHA,

CONA,, CN, SO,A, SO,NH, o fenilo;

en TIb R? ~ denota fenilo, naftilo, cada uno de los cua-
les no esti sustituido o estd mono-, di-,
tri-, tetra- o pentasustituido con A, Hal,

OA, OH, COOA, COOH, CONH,, CONA, CONA; y/o

" S0,A o denota Het;

en Ic R} denota fenilo, naftilo, cada uno de los cua-
les no esti sustituido o estd mono-, di-,
tri-, tetra- o pentasustituido con A, Hal,

OA, OH, NH,, NHA, NA,, COOA, COOH, CONH;, CO-
NA, CONA,, SO0,A, CN, C(=NH)NH; y/o C(=NH)NHOH

o denota Het;
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denota un heterociclo aromatico mono- © bi-
ciclico que tiene de 1 a 4 &tomos de N, 0

y/o S;

denota piridilo, pirimidinilo, furanilo,

isoxazolilo, imidazolilo, pirazolilo, oxazo-

lilo, pirrolilo, tiazolilo, isotiazolilo,
tienilo, triazolilo, etrazolilo, indolilo,
bencimidazolilo o indazolilo;

denota alquilo no ramificado o ramificado

que tiene 1-10 dtomos de C, en los que 1-7

dtomos de H pueden estar reemplazados por
OH, F, Cl y/o Br;
denota H, A, Hal, COOA, COOH, CONH;, CONHA,

CONA,, CN, SO,A, SO,NH, o fenilo, -

denota fenilo, naftilo, cada uno de los cua-

les no esta_sustituido o estd mono-, di-,
tri-, tetra- o pentasustituido con A, Hal,
OA, OH, CQOA, COOH, CONH, CONA, CONA, y/o
S0,A o denota Het,

denota fenilo, naftilo, cada uno de los cua-
les no estid sustituido o esté mono~; di-,
tri-, tetra- o pentasustituido con A, Hal,
OA, OH, NH,, NHA, NA;, COOA, COOH, CONH;, co-
NA, CONA,, SO,A, CN, C(=NH)NH2 y/o C(;NH)NHOH

o denota Het,
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Het denota un heterociclo aromdtico mono- o bi-

ciclico que tiene de 1 a 4 &tomos de N, O

y/o 8,
A denota alquilo no ramificado o ramificado
5 ' que tiene 1-10 &tomos de C, en los que 1-7

dtomos de H pueden estar reemplazados por
OH, F, Cl1l y/o Br,
Hal denota F, Cl, Br o I;
y sus sales y estereoisdmeros farmacéuticamente aceptables,
10 incluyendo sus mezclas en todas las proporciones.
Preparacién de los derivados de tienopiridona de la férmula
(1) |
Los compuestos de la presente invencién se pueden prepa-
rar en una cantidad de métodos bien conocidos por los espe-
15 cialistés en el arte, incluyendo, pero siﬁ limitacién, 1los
descritos més abajo, o a través de modificaciones de estos
métodos por aplicacidén de técnicas estandar conocidas por
los expertos en el arte de las sintesis orgénicas. Todos los
procesos revelados eéen asociacidén con la presente invenciéh
20 estan contemplados para poner en practica en cualquierbesca-
la, incluyendo miligramo, gramo, multigramo, kilogramo, mul-
tikilogramo o en escala industrial comercial.
Se apreciara que los compuestos de la presente invencién
puedan contener uno o varios atomos de carbono asimétrica-

. 25 mente sustituidos, y se pueden aislar en formas OSpticamente
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activas o racémicas. Asi, se pretenden todas las formas qui-
rales, diastereoméricas, racémicas y isoméricas geométricas
de una estructura, salvo que se indique especificamente la
estereoquimica especifica o la forma isomérica especifica.
Se sabe bien en el arte cémo preparar estas formas éptica-=
mehte activas. Por ejemplo, las mezclas de estereoisémeros
se pueden separar por medio de técnicas estandar, que inclu-
yen, pero sin limitacidn, resolucién de formas racémicas,
cromatografia normal, en fase inversa y quiral, formacidén de
sales preferencial, recristalizacién, y similares, © por
sintesis quiral ya sea a partir de materiales de partida ac-
tivos o por sintesis quiral deliberada de centros blanco.

En las reacciones descritas mds abajo en la presente, pue- .
de ser necesario proteger los grupos funcionales reactivos,
por ejemplo, grupos hidroxi, amino, imino, tio o carboxi,
siendo que ellos se desean en el producto final, para'evitar
su participacién no deseada en las reacciones. LOS grupos pro-
tectores convencionales se pueden usar de acuerdo con la prac-
tica estandar, por ejemplo, ver T. W. Greene y P. G. M. Wuts
en Protective Groups 'in Organic Chemistry, John Wiley and
Sons, 1991; J. F. W. McOmie en Protective Groups 1in Organiq
Chemistry, Plenum Press, 1973.

Algﬁhas reacciones se pueden llevar a.cabo en preSencia de
una base. No hay una restriccién particular respecto de la na-

turaleza de la base por usar €n esta reaccién, y cualquier ba-
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se usada convencionalmente en reacciones de este tipo se puede
usar igualmente aqui, siempre que no tenga un efecto adverso
sobre otras partes de la molécula. Los ejemplos de bases apro-

piadas incluyen: hidréxido de sodio, carbonato de potasio,

tertiocbutilato de potasio, tertiocamilato de sodio, trietilami-

na, hexametildisilazida dé potasio, hidruros de metales alca-
linos, tales como hidruro de sodio e hidruro de potasio; com-
puestos de alquil-litio tales como metil-litio y butil-litio;
y alcdxidos de metales alcalinos tales como metéxido de sodio
y etdxido de sodio.

Usualmente, las reacciones se llevan a cabo en un solvente

apropiado. Se puede usar una variedad de solventes, con la

condicidén de que no tengan un efecto adverso sobre la reaccién
o los reactivqs implicados. Los ejemplos de solventes apropia-
dos incluyen: hidrocarburos que pueden ser aromiticos, alifé-
ticos o cicloalifaticos tales como hexano, ciclohexano, bence-
no, tolueno y xileno; amidas, tal como dimetilformamida; alco-
holes tales como etanol y metanol y éteres, tales como éter
dietilico, dioxano y tetrahidrofurano.

Las reacciones pueden tener lugar en un amplio rango de
temperaturas. En general, hallamos conveniente llevar a cabo
la reaccidén a una temperatura de 0 °C a 150 °C (con mayor pre-
ferencia de aproximadamente temperatura ambiente a 100 °C). El
tiempo requerido para la reaccidén también puede variaf amplia-

mente, segln varios factores, notablemente la temperatura de
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reaccibébn y la naturaleza de los reactivos. Sin embargo, siem—
pre que la reaccién se realice en las condiciones preferidas
destacadas con anterioridad, usualmente serd suficiente un pe-
riodo‘de 3 horas a 20 horas.

El compuesto asi preparado se puede recuperar de la mezcla
de reaccién por medios convencionales. Por ejemplo, los com-
puestos se pueden reéuperar por destilacién del solvente de la
mezcla de reaccidn o, de ser necesario, después de destilar el
solvente de la mezcla de reaccidn, vertiendo el_fesiduo en
agua seguido de extraccién con un solvente organico inmiscible
con agua y destilando el solvente del extracto. Adicionalmen-
te, si se desea, el producto también se puede purificar por
medio de diversas técnicas bien conocidas, tales como recris-
talizacidén, reprecipitacién o las diversas técnicas cromato-
graficas, especialmente cromatografia en columna o cromatogra;
fia preparativa en capa fina.

Los compuestos de la férmula (II) se preparan con prefe-
rencia por reaccidén de un compuesto de la f6rmula (IIT)

0

ALK
R? o

T\ (I

R1 S NH2
en donde R' y R® tienen los significados indicados en la
reivindicaciénvl,
con un compuesto de la férmula (IV)

X-CO-CH,-R® (IV)
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en donde R?® tiene los significados indicados en la reivindi-
cacidén i,
y X denota un grupo hidroxilo o Cl, Br o I.

Con médxima preferencia, X denota Cl o Br.

El compuesto de partida 2-aminotiofeno (III) es asequi-
ble en comercios (Chemos Gmbh, Fluorochém, Acros, Interchim)
O son preparados con facilidad.por un especialista en el ar-
te por medio de una reaccidén de Gewald descrita en Journal
Heterocycle Chemistry, vol. 36, pagina 333, 1999.

En los compuestos de la férmula IV, X es preferentemente
Cl, Br, I o un grupo OH libre o reactivamente modificado ta-
les como, por ejemplo, un éster activado, una imidazolida o
alquilsulfoniloxi que tiene 1-6 Atomos de carbono (preferen-
temente metilsulfoniloxi o trifluorometilsulfoniloxi) o
arilsulfoniloxi que tiene 6-10 atomos de carbono (preferen-
temente fenil- o p-tolilsulfoniloxi).

Condiciones de reaccidn:

a) Reaccidén del compuesto de la férmula (IiI) con el com-
puesto de la férmula (IV) en donde X es un grupo hidroxilo,
en presencia de un agente de condensacién en presencia de
una base tales como piridina, trietilamina, diisopropileti-
lamina en un solvente aprdético como tetrahidrofurano, aceto-
nitrilo de 20 a 80 °C, preferentemente de 20 a 30 °C.

El agente de acoplamiento es un derivado de carbodiimina

descrito en el link de Internet de  referencia
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(http://chemicalland21.com/lifescience/far/HBTU.htm), prefe-

rentemente con HBTU: hexafluorofosfato de 2-(1H-
benzotriazol—l-il)—1,1,3,3—tetrametiluronio.

b) Una ruta quimica alternativa para preparar el com-

5 puesto de la férmula (II) es la reaccién del compuesto (III)

con el compuesto (IV) en donde X es Cl, Br o I, preferente-

mente Cl o Br, en un solvente aprdético como tetrahidrofura-
no, dioxano a una temperatura comprendida entre 20 y 150
grados, con preferencia entre 70 y 100 °C.

10 Proceso de sintesis del compuesto de la férmula (I)
0

_ALK HO
R2 0 K R2 R3
ciclacion =
/3 B T\ o
0)*\/ hase H
formula (1) tdrmula (1)

El compuesto de la férmula (I) se prepara a partir del
compuesto de la férmula (II) pbr medio de uha reaccidn de
ciclacién usando una base como, por ejemplo, hexametildisi-

15 1lilazano, una sal de potasio o de sodio, por ejemplo, ter-
tioamilato de sodio o de potasio, etilato de sodio usando
preferentemente hexametildisilazida en un solvente inerte,'
con preferencia en un solventé_aprético como, por ejemplo,
tetrahidrofurano, dioxano, tolueno de 20 °C a 150 °C, con

20 preferencia 60 a 120 oC durante 30 minutos a 24 horas, con

preferencia de 30 minutos a 1 hora.
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Los solventes inertes apropiados son, por ejemplo,
hidrocarburos tales como hexano, éter de petrdleo, benceno,
tolueno o xileno; hidrocarburos clorados tales como -triclo-
roetileno, 1,2-dicloroetano, tetracloruro de carbono, cloro-
formo o diclorometano; alcoholes tales como metanol, eténol,
isopropanol, n-propanol, n-butanol o ter-butanol; éteres ta-
les como éter dietilico, éter diisopropilico, tetrahidrofu-
rano (THF) o dioxano; glicoléteres, tales como etilenglicol-
monometil- o monoetiléter, etilenglicoldimetiléter (digli-
me) ; cetonas, tales como acetona o butanona; amidas, tales
como acetamida, dimetilacetamida o dimetilformamida (DMF);
nitrilos tal como acetonitrilo; sulfdéxidos tal como dimetil-
sulféxido (DMSO); disulfuro de carbono; éacidos carboxilicos
tales como &cido férmico o 4cido acético; nitroderivados ta-
les como nitrometano o nitrobenceno; ésteres tal como aceta-
to de etilo, o mezclas de dichos solventes.

SALES FARMACEUTICAS Y OTRAS FORMAS

Los compuestos segGn la invencién mencionados pueden
usarse en su forma final no salina. Por otra parte, la pre-
sente invencidén comprende también el uso de estos coméueStos
en forma de sus sales farmacéuticamente inocuas que pueden
derivarse de distintos Acidos y bases organicos e inorgéani-
cos seglin formas de proceder conocidas por el especialista.
Las formas salinas farmacéuticamente inocuas de los compues-

tos de la férmula I se preparan en su gran mayoria de manera
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convencional. Siempre que el cémpuesto de la férmula I con-
tenga un grupo &cido carboxilico, una de sus sales apropia-
das puede formarse haciendo reaccionar el compuesto con una
base adecuada en la sal por adicidn de bases.correspondien—
te. Bases de este tipo son, por ejemplo, hidrdéxidos de metal
alcalino, entre ellos hidréxido de potasio, hidréxido de so-

dic e hidréxido de litio; hidréxidos de metal alcalinotérreo

‘tales como hidréxido de bario e hidréxido de calcio; alcoho-

latos de metal alcalino, por ejemplo etanolato de potasio y
propanolato de sodio; asi como distintas bases orgénicas‘ta-
les como piperidina, dietanolamina y N-metilglutamina. Las
sales de aluminio de los compuestos de la férmula I también
se cuentan aqui. En determinados compuestos de la férmula I
se forman sales por adicién de &cidos tratando estos com-
puestos con acidos orgénicos e iﬁorgénicos farmacéuticamente
inocuos, por ejemplo, haluros de hidrégeno, tales como clo-
ruro de hidrdégeno, bromuro de hidrégeno o yoduro de hidrége-
no, otros &acidos minerales y sus correspondientes sales ta-
leé como sulfato, nitrato o fosfato y similares, asi como
alquil- y monoarilsulfonatos tales como etansulfonato, to-
luensulfonato y bencensulfonato, asi como otros &cidos orgé-
nicos y sus correspondientes sales tales como acetato, tri-
fluoroacetato, tartrato, maleato, succinato, ciﬁrato, ben-
zoato, salicilato, ascorbato y similares. Conforme a ello,

entre las sales por adicién de &cidos farmacéuticamente ino-
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cuas de los compuestos de la férmula I se cuentan las si-
guientes: acetato, adipato, alginato, arginato, aspartato,
benzoato, bencensulfonato (besilato), bisulfato, bisulfito,
bromuro, butirato, acetato, adipato, alginato, arginato, as-
partato, benzoato, bencensulfonato (besilato), bisulfato,
bisulfito, bromuro, butirato, canforato, canforsulfonato,
caprilato, cloruro,' clorobenzoato, citrato, ciclopentan-
propionato, digluconato, dihidrégeno-fosfato, dinitro-
benzoato, dodecilsulfato, etansulfonato, fumarato, galacte?
rato (de acido micico), galacturonato, glucoheptandato, glu-
conato, glutamato, glicerofosfato, hemisuccinato, hemi-
sulfato, heptanoato, hexanoato, hipurato, clorhidrato, brom-
hidrato, yodhidrato, 2-hidroxietansulfonato, yoduro, isetio-
nato, iscbutirato, lactato, lactobionato; malato, maleato,
malonato, mandelato, metafosfato, metansulfonato, metilben-
zoato, monohidrégeno—fosfato, 2-naftalensulfonato, nicotina-
to, nitrato, oxalato, oleato, palmoato, pectinato, persulfa-
to, acetato de fenilo, 3-fenilpropionato, fosfato, fosfona;
to, ftalato, pero esto no representa una restriccién.

Ademds, se cuentan entre las sales bé&sicas de los com-

puestos seglin la invencidén sales de aluminio, de amonio, de

calcio, de cobre, de hierro (III), de hierro (II), de litio,
de magnesio, de manganeso (III), de manganeso (II), de pota-
sio, de sodio y de cinc, lo cual no debe representar ninguna

limitacién. Entre las sales precedentemente mencionadas se
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prefieren amonio; las sales de metales alcalinos sodio y po-
tasio, asi como las sales de metales alcalinotérreos calcio
y magnesio. Entre las sales de los compuestos de la férmula
I que derivan de bases no tdéxicas organicas farmacéuticamen-
te inocuas, se cuentan sales de aminas primarias, secunda-
rias y terciarias, aminas sustituidas, entre ellas también
aminas sustituidas naturales, aminas ciclicas asi cdmo resi-
nas de intercambio ibénico basicas, por ejemplo{ arginina,
betaina, cafeina, cloroprocaina, colina, N,N’-
dibenciletilendiamina (benzatina), diciclohexilamina, dieta-

nolamina, dietilamina, 2-dietilaminoetanol, 2-

dimetilaminoetanol, etanolamina, etilendiamina, N-
etilmorfolina, N-etilpiperidina, glucamina, glucosamina,

histidina, hidrabamina, isopropilamina, lidocaina, lisina,
meglumina, N-metil-D-glucamina, morfolina, piperazina, pipe-
ridina, resinas de poliamina, procaina, purina, teobromiha,
trietanolamina, trietilamina, trimetilamina, tripropilamina,
asi como tris~ (hidroximetil)-metilamina (trometamina), 1lo
cual no debe representar ninguna 1imi£aci6n.

Pueden cuaternizarse compuestos de la presente invencidn
que contienen grupos bésicos con nitrdgeno, con agentes ta-
les como halogenuros de alquilo (C;~C4), por ejemplo cloru-
ro, bromuro y yoduro de.metilo, etilo, isopropilo y ter.-
butilo; dialquil (C;-C4)-sulfatos, p.ej. dimetil-, dietil— Yy

diamilsulfato; halogenuros de alquilo (Cio—Cis), por ejemplo
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cloruro, bromuro y yoduro de decilo, dodecilo, laurilo, mi-
ristilo y estearilo; asi como halogenuros de aril—alquilq
(C1~C4), por ejemplo cloruro de bencilo y bromuro de feneti-
lo. Con sales de este tipo pueden prepararse compuestos se-
5 gGn la invencién solubles tanto en agua como en aceite.
Entre las sales farmacéuticas precedentemente menciona-
das preferidas, se cuentan acetato, trifluoroécetato, besi-
lato, citrato, fumarato, gluconato, hemisuccinato, hipurato,
clorhidrato, bromhidrato, isetionato, mandelato, meglumina,
10 nitrato, oleato, fosfonato, pivalato, fosfato de sodio, es-
tearato, sulfato, sulfosalicilato, tartrato, tiomalato, to-
silato y trometamina, lo cual no debe representar ninguna'
limitacién.
Las sales por adicidén de &cidos de compuestos basicos de
15 la férmula I se preparan poniendo en contacto la forma bési-
ca libre con una cantidad suficiente del Acido deseado, ob-
teniéndose la. sal de manera usual. La base libre se puede
regenerar poniendo en contacto la forma salina con una base
y aislando la base libre de manera usual. Las formas bésicas
20 libres se distinguen en cierto sentido de sus correspondien-
tes formas sgsalinas en cuanto a determinadas propiedadés fi-
sicas, tal como solubilidad en solventes polares;'sin eﬁbar~
go, en el marco de la invencidn, las sales corresponden por
lo demé&s a sus correspondientes formas basicas libres.

25 Tal como se menciond, las sales por adicién de bases
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farmacéuticamente inocuas de los compuestos de la férmula I
se forman con metales o aminas tales como metales alcalinos
Yy alcalinotérfeos o aminas orgdnicas. Metales preferidos son
sodio, potasio, magnesio y calcio. Aminas orgénicas preferi-
das son N,N'—dibencilétilendiamina, cloroprocaina, colina,
dietanolamina, etilendiamina, N-metil-D-glucamina y procai?
na.

Las sales por adicién de bases de los compuestos acidos
segln 1é invencién se preparan poniendo en contacto la.forma
dcida libre con una cantidad suficiente de la base deseéda,
obteniéndose la sal de manera usual. El &cido libre se puede
regenerar poniendo en contacto la forma salina con un acido
y aislando del &cido libre de manera usual. Las formas aci-
das libres se distinguen en cierto sentido de sus formas sa-
linas correspondientes con respecto a determinadas propieda-
des fisicas tal como solubilidad en solventes polafes; sin
embargo, en el marco de la invencién, las sales corresponden
por lo deméds a sus formas &acidas libres pertinentes.

Si un compuesto segGn la invencidn contiene mas de un
grupo que puede formar sales farmacéuticamente inocuas de
este tipo, la invencidén comprende también sales mdltiples.
Entre las formas salinas mfiltiples tipicas se cuentan, por
ejemplo, bitartrato, diacetato, difumarato, dimeglumina, di-
fosfato, disodio y triclorhidrato, lo cual no debe represen—

tar ninguna limitacidn.
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En cuéhto a lo anteriormente dicho, se ve que, por- “sal
farmacéuticamente aceptable” en el presente contexto se en-
tiende un principio activo que contiene un compuesto de la
férmula I en forma de una de sus sales, en especial cuando
esta forma salina le confiere al principio activo propieda-

des farmacocinéticas mejoradas, en comparacidén con la forma

"libre del principio activo u otra forma salina del principio

acﬁivo que se utilizd con anterioridad. La forma salina far-
macéuticamente inocua del principio activo también puede
otorgarle a este principio activo s6lo una propiedad farma-
cocinética deseada de la que antes no disponia, e incluso
puede aféctar positivamente la farmacodinamia de este prin-
cipio activo respecto de su eficacia terapéutica en el orga-
nismo.

Los compuestos de la férmula I de acuerdo con la inven-
cién pueden ser quirales debido a su estructura molecular vy,
por ello, se pueden presentar en varias formas enantioméri-
cas. Por eso, también pueden existir en forma racémica u 6p-
ticamente activa.

Como la actividad farmacéutica de los racematos o este-
reoisdmeros de los compuestos de acuerdo con la. invencidn
puede diferir, puede desearse el uso de los enantidémeros. En
estos casos, el producto final o incluso los produétos in-
termediarios se pueden separar en compuestos enantioméricos

por acciones quimicas o fisicas conocidas por el especialis-
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ta en el arte o incluso emplear como tales en la sintesis.

En el caso de aminas racémicas, los diastereoiséméros se
forman a partir de la mezcla por reaccién con un égente de’
resolucién ©Opticamente activo. Como agentes de resolucidn
son apropiados, por ejemplo, &cidos 6pticamente acti&os, co-
mo las formas R y S del &cido tartarico, acido diacetiltar;
tarico, Acido dibenzoiltartéarico, dcido mandélico, acido m&-
lico, Acido lactico, aminodcidos apropiadamente N-protegidos
(por ejemplo, N-benzoilprolina o N-bencensulfonilprolina) o
los diferentes &acidos alcanforsulfénicos O&pticamente acti-
vos. La resolucién cromatografica de los enantidmeros por
medio de un agente de resolucidén Oopticamente activo (por
ejemplo, dinitrobenzoilfenilglicina, triacetato de ¢elulosa
u otros derivados de carbohidratos o polimeros de metaérila—
to derivados quiralmente inmovilizados en gel» de silice)
también es ventajosa. Los eluyentes apropiados para esta fi-
nalidad son mezclas de solventes acuosas O alcohé6licas como,
por ejemplo, hexano/isopropanol/acetonitrilo, por ejémplo en
la relacidén 82:15:3.

para la resolucién quiral de los racematos después de
dcidos vy aminas, se puede usar:
Como ejemplos, se pueden usar los siguientes dcidos quira-
les: &cido (+)-D-di-O-benzoiltartérico, -&cido (~)-L-di-0-
benzoiltartarico, A&cido (-)-L-di-0,0'-p-toluil-L-tartérico,

4cido (+)-D-di-0,0'-p-toluil-L-tartérico, dcido (R)-(+)-ma-
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lico, &cido (S)-(-)-malico, acido (+)—canf§rico, dcido (-)-
canférico, &acido R—(—)1,1'—binaftalen—2,2'-diil—hidrogénfés—
fénico, acido (+)-canfénico, &4cido (~)-canfanico, &acido (8)-
(+) -2-fenilpropidnico, dcido (R)-(+)-2-fenilpropidbnico, aci-
do D-(-)-mandélico, dcido L-(+) -mandélico, dcido D-
tartdrico, &acido L-tartdrico, o cualquiera de sus mezclas.

Como ejemplos, se pueden usar las siguientes aminas qui-
rales: quinina, brucina, (S)—l—(benciloximetil)pfopilamina
(II1), (-)-efedrina, (48,5R)-(+)-1,2,2,3,4-tetrametil-5-
fenil-1,3-oxazolidina, (R)-1-fenil-2-p-toliletilamina, (S)-
fenilglicinol, (-)-N-metilefedrina, (+)-(28,3R)-4~-dime-
tilamino-3-metil-1,2-difenil-2-butanol, (S)-fenilglicinol,
(S) -a-metilbencilamina o cualquiera de sus mezclas.

La invencién también se refiere al uso de compuestos y/o
sus sales fisioldégicamente aceptables para obtener un medi-
camento (composicidn farmacéutica), en particular por vias
no quimicas. Pueden convertirse en este caso en una forma de
dosificacién apropiada junto con al menos un excipiente o
coadyuvante s6lido, liquido y/o semiliquido y, si se desea,
en combinacién con uno o varios otros ingredientes activos.

La invencidén también se refiere a medicamentos que com-
prenden al menos un compuesto de acuerdo con la invencidn
y/o sus sales y estereoisdmeros de utilidad farmacéutica,
incluyendo sus mezclas en todas las proporciones, - asi como

eventualmente excipientes y/o coadyuvantes.
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Las formulaciones farmacéuticas se pueden administrar en
forma'de unidades de dosis que contienen una cantidad prede-
terminada de principio activo por unidad de dosis. Una uni-
dad de este tipo puede contener, por ejemplo, 0,5 mg a 1 g,
preferentemente 1 mg a 700 mg, con preferencia especial, 5
mg a 100 mg de un compuesto segin la invencidn, de acuerdo
con el estado patoldégico tratado, la via de administracidén y
la edad, el peso y el estado del paciente, o bien se pueden
administrar formulaciones farmacéuticas en forma de unidades
de dosis que contienen una cantidad predeterminada de prin-
cipio activo por unidad de dosis. Las formulaciones de uni-
dad de dosis preferidas son aquellas que contienen uha dosis
diaria o una subdosgis, tal como se indicd con anterioridad,
o una fraccién correspondiente de ella de un principio acti-
vo. Por otra parte, las formulaciones farmacéuticas de este
tipo pueden prepararse con un procedimiento de conocimiento
general en la técnica farmacéutica.

Las formulaciones farmacéuticas se pueden adaptar para
ser administradas por cualquier via apropiada, por ejemplo,
por via oral (incluyendo la via bucal o sublingual), rectal,
nasal, tépica (incluyendo la via bucal, sublingual d trans-
dérmica), vaginal o parenteral (incluyendo la via éubcuté-
nea, intramuscular, intravenosa o intradérmica). Formulécio—

nes de este tipo pueden prepararse con todos los procedi-

‘mientos conocidos en la técnica farmacéutica, reuniendo por
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ejemplo el principio activo con el o los excipientes o coad-
yuvantes. |

Las formulaciones farmacéuticas adaptadas a la adminis-
tracién oral pueden ser administradas como unidades separa-
das como, p.ej., capsulas o comprimidos; polvos o granula-
dos; soluciones o suspensiones en liquidos acuosos © no
acuosos; espumas comestibles o mousses; o emulsiones liqui-
das de aceite en agua o emulsiones liquidas de agua en acei-
te.

De esta manera, se puede combinar, por ejemplo, en 1la
administracién oral en forma de un comprimido o cépsula el
componente activo con un excipiente inerte oral, ﬁo_téxico Yy
farmacéuticamente inocuo como, por ejemplo, etanolé gliceri-
na, agua, y similares. Se preparan polvos triturando el com-
puesto hasta un tamafic fino apropiado y mezcldndolo con un
excipiente farmacéutico triturado dé igual manera como, por -
ejemplo, un carbohidrato comestible como, por ejemplo, almi-
dén o manitol. Asimismo puede haber un saborizante, un con-
servante, un dispersante y un colorante.

Las capsulas se obtiénen preparando una mezcla en polvo
tal como se describidé con anterioridad y llenando con ella
vainas de gelatina moldeadas. Los lubricantes tales Como,
por ejempio, dcido silicico de alta dispersidn, talco, es-
tearato de magnesio, estearato de calcio o polietilenglicol

en forma sbélida se pueden adicionar a la mezcla en polvo an-
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tes del proceso de llenado. Asimismo, se puede agregar un
desintegrante o un solubilizante como, por ejemplo, agar-
agar, carbonato de calcio o carbonato de sodio, a fin de me-
jorar la disponibilidad del medicamento déspués de la inges-
ta de la cépsula.

Ademids, en caso de ser deseado o necesario, gse pueden
incorporar en la mezcla aglutinantes, lubricantes y desinte-
grantes apropiados, asi como colorantes. A los aglutinantes
apropiados corresponden almidén, gelatina, azlcares natura-
les tales como, por ejemplo, glucosa o beta-lactosa, endul-
zantes de maiz, goma natural y goma sintética como, por
ejemplo, acacila, tragacanto o‘alginato de sodio, carboxime-
tilcelulosa, polietilenglicol, ceras;vy similares. A los lu-
bricantes utilizados en estas formas posoldgicas pertenecen
oleato de sodio, estearato dé sodio, estearato de magnesio,
benzoato de sodio, acetato de sodio, cloruro de sodio, y si-

milares. A los desintegrantes pertenecen, sin limitarse a

“ellos, almidén, metilcelulosa, agar, bentonita, goma xantén,

y similares. Los comprimidos se formulan preparando} por
ejemplo, una mezcla pulverulenta, granulédndola o coﬁprimién—
dola en seco, agregando un lubricante y un desintegrante y
comprimiendo todo en tabletas. Se prepara una mezcla pulve-
rulenta mezclando un compuesto triturado de una manera apro-
piada con un diluyente o una base, tal como se desCribié con

anterioridad, y opcionalmente con un aglutinante tal como,
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por ejemplo, carboximetilcelulosa, un alginato, gelatina o
polivinilpirrolidona, un retardador de la solucidn como, por
ejemplo, parafina, un acelerador de la resorcidn como, por
ejemplo, una sal cuaternaria y/o un agente de absorcién co-
mo, pof ejemplo, bentonita, caolin o fosfato dicédlcico. La
mezcla en polvo puede granularse humecténdola con un agluti-
nante como, p.ej., jarabe, almidén, pasta, acadia o solucio-
nes de materiales celulésicos o poliméricos, y presionédndola
a través de un tamiz. Como alternativa para la granulacién
se deja pasar la mezcla en polvo por una maquina tableteado-
ra, donde se forman grumos moldeados no homogéneos que se
parten en granulados. Los granulados pueden lubricarse por
medio de la adicidén de &cido estedrico, una sal de esteara-
to, talco o aceite mineral, a fin de evitar que se peguen a
los moldes fundidos para comprimidos. La mezcla lubricada se
comprime luego para formar tabletas. Los compuestos segln la
inveﬁcién se pueden combinar también con un excipiente iner-
te fluido vy 'luego comprimir directamente en tabletas sin
realizar etapas de granulacidén o compresidén en seco. También
puede haber una capa de proteccidén transparente o no trans-
parente compuesta por una cubierta de goma laca, una capa de
azlicar o material polimérico y una capa brillante de cera. A
estos revestimientos se pueden agregar colorantes para poder
diferenciar las diversas unidades de dosis.

Los liquidos orales como, por ejemplo, soluciones, jara-
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bes y elixires, pueden prepararse en forma de unidades de
dosis, de modo que una cantidad dada contenga una cantidad
predeterminada de compuesto. Los jarabes pueden prepararse
disolviendo el compuesto en una solucidén acuosa con sabor
apropiado, mientras que los elixires se preparaﬁ usando un
vehiculo alcohdlico no téxico. Las suspensiones pueden for-
mularse por dispersién del compuesto en un vehiculo no toxi-
co. BAdemds, se pueden agregar solubilizantes y emulsionantes
como, por ejemplo, alcoholes isoestedricos etoxilados y éte-
res de polioxietilensorbitol, conservantes, aditivos sabori-
zantes como, por eﬁemplo, aceite de menta o endulzantes na-
turales o sacarina u otros endulzantes artificiales, etc.

Las formulaciones de unidades de dosis pafa la adminisf
tracién oral se pueden incluir opcionalmente en microcépsu-
las. La formulacién se puede preparar asi de modo que se
prolongue o retrase la liberacién como, por ejemplo, por re-
vestimiento o inclusidén de material particulado en polime-
roé, ceras, y similares.

Los compuestos de acuerdo con la invencidén, asi como sus
sales, solvatos y derivados fisioldégicamente funcionales se
pueden administrar en forma de sistemas de suministro de 1li-

posomas como, por ejemplo, vesiculas unilaminares pequefias,

~vesiculas unilaminares grandes y vesiculas multilaminares.

Los liposomas se pueden formar a partir de diversos fosfoli-

pidos como, por ejemplo, colesterol, estearilamina o fosfa-
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Los compuestos de acuerdo con la invencién, asi como sﬁs
sales, solvatos y derivados fisiolégicamente funcionales
pueden ser suministrados usando anticuerpos monoclonales co-
mo soportes individuales, a los que se acoplan las molééulas
de unidén. Los compuestos también se pueden acoplar con poli-
meros solubles como portadores medicamentosos dirigidos. Po-
limeros de este tipo pueden comprender polivinilpirrolidona,
copolimero de pirano, fenol de polihidroxipropilmetacrilami-
da, fenol de polihidroxietilaspartamida o polilisina de 6xi-
do de polietileno, sustituidos con radicales palmitoilo.
Ademas, los compuestos pueden estar acoplados a una clase de
polimeros biodegradables que son apropiados para lograr una
liberacidén controlada de un medicamento, por éjemplo, acido
polildctico, poliepsilon-caprolactona, &cido polihidroxibu-
tirico, poliortoésteres, poliacetales, polidihidroxipiranos,
policiancacrilatos y copolimeros en_bloque reticulados o an-
fipaticos de hidrogeles.

Las formulaciones farmacéuticas adaptadas a la adminis-

tracién transdérmica se pueden administrar como parches in-

dependientes .para un contacto estrecho prolongado con 1la

epidermis del receptor. De esta manera, el principio activo
del parche se puede administrar, por ejemplo, por medio de
iontoforesis, tal como se describe en general en Pharmaceu-

tical Research, 3(6), 318 (1986).

o
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Los compuestos farmacéuticos adaptados a la administra-
cién tépica pueden estar formulados en forma de unglientos,
cremas,vsuspensiones, lociones, polvos, soluciones, pastas,
geles, sprays, aerosoles o aceites. N

Para el tratamiénto ocular o de otros tejidos externos,
por ejemplo la boca y la piel, las formulaciones se aplican
preferentemente como ungiento o crema tdépicos. En caso de
formular un ungliento, el principio activo puede aplicarse ya
sea con una base de crema parafinica o una miscible con
agua. De modo alternativo, el principio activo se puede for-
mular en una crema con una base cremosa de aceite en agua o
una base de agua en aceite.

A las formulaciones farmacéuticas adaptadas a la aplica-
cién tépica en los ojos, pertenecen las gotas oftdlmicas, en
donde el principio activo est& disuelto o suspendido en un
soporte apropiado, en especial un solvente acuoso.

Las formulaciones farmacéuticas adaptadas a la aplica-
cién tépica en la boca comprenden comprimidos de disolucidn
oral, pastillas y enjuagues bucales.

Las formulaciones farmacéuticas adaptadas a la aplica-
cién rectal pueden administrarse en forma de 6vdlos O ene-
mas.

Las formulaciones farmacéuticas adaptadas a la adminis-
tracién nasal, en las cuales la sustancia soporte es una

sustancia sélida, contienen un polvo grueso con una granulo-
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metria dentro del rango, por ejemplo, de 20-500 micrones,
que se administra de la manera en que se aspira rapé, es de-
cir inhalédndolo répidamente por las vias nasales desde un
recipiente con el polvo sostenido cerca de la narié. Las
formulaciones apropiadas para administrar como spray nasal o
gotas nasales con un liquido como sustancia soporte compren-
den soluciones de principio activo en agua o aceite.

Las formulaciones farmacéuticas adaptadas a la adminis—
tracién por inhalacién comprenden polvos de particulas finas
o neblinas que pueden ser generados por medio de distintos
tipos de dosificadores a presidén con aerosoles, nebulizado-
res o insufladores.

Las formulaciones farmacéuticas adaptadas a la adminis-
tracién vaginal pueden ser administradas como pesarios, tam-
pones, cremas, geles, pastas, espumas o formulaciones en
spray.

Las formulaciones farmacéuticas adaptadas a la adminis-
tracién parenteral incluyen las soluciones inyectables esté-
riles acuosas y no acuosas, que contienen antioxidantes,
buffers, bacteriostaticos y solutos, a través de los cuales
la formulacién se vuelve isotdénica con la sangre del pacien-
te a ser tratado; asi como suspensiones estériles acuosas y
no acuosas que pueden contener agentes de suspensidn y espe-
santeg. Las formulaciones se pueden administrar en recipien-

tes de dosis Gnicas o miltiples, por ejemplo, ampollas se-
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lladas y viales y almacenar en estado 1iofilizado,'de modo
que solamente sé requiere la adicién del liquido soporte'es-
téril, por ejemplo, agua para fines inyectables, inmediata-
mente antes de usar.. |

Las soluciones inyectables y las soluciones preparadas
seglin la receta pueden prepararse a partir de polvos, granu-
lados y comprimidos estériles.

Se entiende que las formulaciones, ademds de los compo-
nentes mencionados en especial con anterioridad, pueden con-
tener otros agentes usuales en el campo especializado res-
pecto del correspondiente tipo de formulacién; de esta mane-
ra, las formulaciones apropiadas para la administracién oral
pueden contener saborizantes.

Una cantidad de eficacia terapéutica de un compuesto de
acuerdo con la invencién depende de una serie de factores,
incluyendo por ejemplo la edad y el peso del animal, el es-
tado de salud exacto que requiere de tratamiento, asi como
su gravedad, la naturaleza de la formulacién, asi como la
via de administracidén, y en Gltima instancia.es determinada
por el médico o veterinario tratante. Sin embargo, una can-
tidad efectiva de un compuesto segfin la invencidén varia en
general en el rango de 0,1 a 100 mg/kg de peso corporal del
receptor (mamifero) por dia y en especial, tipicamente, en
el rango de 1 a 10 mg/kg de peso corporal por dia. De esta

manera, para un mamifero adulto de 70 kg la cantidad efecti-




10

15

70

va por dia seria usualmente de 70 a 700 mg, en dondé esta
cantidad se puede administrar como dosis ﬁniéa por dia o
usualmente en una serie de subdosis(como, por ejemplo, dos,
tres, cuatro, cinco o seis) por dia, de modo que la dosis
diaria total es la misma. Una cantidad eficaz de una sal o
solvato o de uno de sus derivados fisiolbégicamente funcional
se puede determinar per se como fraccién de la cantidad efi-
caz del compuesto segin la invencién. Se puede suponer que
son apropiadas dosis similares para el tratamiento de los
otros estados patolégicos mencionados con anterioridad.
EJEMPLOS

El esquema representativo del proceso de ciclacién se
muestra en el esquema 1

Esquema 1

o] RY ? -~
R2 OACHa LETU O CH,
HO F I
73 + Rg — > . (In
R1-"~ g~ NH, 5 DIEA R1™ g )/\/RB
o)
KHMDS
dioxano tetrahidrofurano
Q 15N
Rz~ P07 CH, 100°C
cl HO
‘A + R3 R3
R S NHz \1§/A\ R2 =
7\ o
R1 5 ﬁ

_ HUBTU: hexafluorofosfato de 2-(1H-benzotriazol-1-il)~-

1,1,3,3-tetrametiluronio




10

15

20

25

71

- KHMDS: hexamietildisililazida de potasio
- DIEA: dietilisopropilamina

Los siguientes ejemplos ilustran la invencién pero sin
limitarla. Los materiales de partida usados son productos
conocidos o son productos preparados de acuerdo con procedi-
mientos conocidos. lLos porcentajes se expresan sobre una ba-
se en peso, salvo que se mencione otra cosa.

Los compuestos se caracterizaron en especial por medio
de las siguientes téénicas analiticas.

Los espectros RMN se adquirieron usando un eépectrémetro
Bruker Avance DPX 300 MHz RMN.

Las masas se determinaron por medio de HPLC acopladas a
un detector de masa Agilent Ser;e 1100. Los puntbs de fusién
(p. £.) se midieron en un bloque Stuart Scientific.

Ejemplo 1:
4-hidroxi—3—fenil—5—(piridin—3—il)—6,7-dihidro-tieno[2,3—
b]lpiridin—-6-ona

Etapa 1: se enfridé &acido 3-piridilacético (0,842 g, 4,85
mmol) en acetonitrilo (30 mL) a 0°C. Se afladieron HBTU
(2,169 9) vy diisopropiletilamina (2,64 g). Después de agitar
durante 20 minutos, se afiadié gota a gota una solucibn de 2-
amino-3-etoxicarbonil-4-feniltiofeno (1 g, 4,04 mmol) en
acetonitrilo. Después de 15 h de agitacién a temperatura am-
biente, se eliminé el solvente a presidn reducida y el resto

se extrajo en diclorometano. Esta solucidn organica. se. lavd
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con solucién de bicarbonato de sodio, agua, luego se seco
sobre sulfato de sodio. El solvente orgénico se eiiminé a
presién reducida y el crudo se purificé en silice (hépta-
no/acetato de etilo 4/6). Se recuperd un aceite amarillo
(407 mg) . | |

H-RMN (dmso-d¢, 300 MHz): 11,45 (br. s, 1H), 8,64-8,59 (m,
2H), 7,87-7,84 (m, 1H), 7,44-7,39 (m, 1H), 7,31-7,24 (m,
5H), 6,60 (s, 1H), 4,03 (q, 2H), 3,88 (s, 2H), 0,89 (t, 3H)
Etapa 2: Al compuesto anterior (197 mg) en tetrahidrofurano
(2 mL) se afiadié gota a gota una solucidn de hexémetildisi-
lilazida de sodio (3,58 mL, 4 eq) en tetrahidrofurano. La
solucidén se calentdé a 80 °C durante 15 horas, luego se en-
frié hasta temperatura ambiente y se aﬁadié‘écido acético
hasta pH &cido. Todos 1los solventes se eliminaron a presién
reducida y se afiadié agua. E1l sdlido blanco precipitado (120
mg) se filtrd; MS: 321 (M+1) ;

4 RMN (DMSO-dg, 300 MHz): 8,49 (bs, 1H), 8,48-8,40 (m, 1H),
7,77-7,70 (m, 1H), 7,48-7,42 (m, 2H), 7,41-7,26 (m, 4H),
7,00 (m, 1H). |
Ejemplo 2:
4—hidroki—5—(2-hidroxifenil)—3—fenil—2—metil—6,7—dihidro—
tieno[2,3-b]piridin-6-ona

Etapa 1: A una solucién de propiofenona (30 mL, 0,226 mol)
en etanol (670 mL) se afiadié gota a gota cianocacetato de

etilo (24 mL). Después de 20 minutos a 60 °C, se afladid mor-
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folina (68,9 mL) y 5 minutos después, azufre (14,5 g). El
calentamiento se llevé a cabo durante 72 horas, luego los
solventes se eliminaron a presién reducida. El ¢rudq se ex-
trajo con diclorometano, se filtrd a través de un taco de
silice y‘el solvente se eliminé a presidn reducida;bEl crudo
se purificé sobre silice (heptano / acetato de etilo 9/1) vy
se recuperd un sélido amarillo (18,4 g);

4 RMN (CDCl,, 300 MHz): & (ppm): 7,34-7,27 (m, 3H), 7,12-
7,15 (m, 2H), 3,91 (g, 2H), 2,02 (s, 3H), 0,78 (t, 3H)

Etapa 2: Al compuesto anterior (800 mg) en dioxano (5 ml) se
afiadié gota a gota wuna solucién de cloruro de 2-
metoxifenilacetilo (678 mg) en dioxano (5 mL). La solucién
se calenté a reflujo durante 15 horas, luego el solvente se.
elimind a presidén reducida. El crudo se extrajo en acetato
de etilo y esta solucidén se lavd con una solucibén acuosa de
bicarbonato de sodio, luego agua. La solucién organica se
secd sobre sulfato de sodio y el solvente se elimind a pre-
sién reduéida. Se recuéeré un aceite'amarillé (1,42 g);

ly RMN (CDCl;, 300 MHz): & (ppm): 11,24 (br. s, 1H), 7,32~
7,26 {(m, 5H), 7,12-7,08 (m, 2H), 6,99-6,91 (m, Zﬁ),‘3,89 (s,
3H), 3,88 (q, 2H), 3,82 (s, 2H), 2,10 (s, 3H), 0,74 (t, 3H).
Etapa 3: El compuesto anterior (1,4 g, 3,42 mmol) en te-
trahidrofurano (20 mL) se afiadié gota a gota a una solucidn
de hexametildisililazida de potasio (27,4 mL de 0,5 M en to-

lueno) . Después de 2 horas, la reaccidén se neutralizd con
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dcido acético y los solventes se eliminaron a presién redu-
cida. El1 sélido crudo se extrajo en agua y se filtré. Se re-
cuperd un sélido rosado (1,86 g); MS: 364,0 (M+1) ;

4 RMN (DMSO-ds, 300 MHz): & (ppm): 8,83 (br. s, 1H), 7,38~
7,24 {(m, 6H), 7,04-7,02 (m, 1H), 6,96-6,87 (m, 2H), 3,65 (s,
3H), 2,19 (s, 3H).

Etapa 4: el sélido anterior (366 mg) en diclorometano an-
hidro (30 mL) se enfrid hasta 0°C. Se afiadié tribromuro de
boro (4 ml, solucién 1 M en diclorometano). Después de agi-
tar durante 3 horas a temperatura ambiente, la solucibén se
extrajo en una mezcla de agua/hielo/trietilamina (algunas
gotas) y se agitdé durante 1 hora. La fase organica se recu-
perd, se secd y se concentrd a presién reducida. El crudo se
purificé sobre silice (diclorometano/metanol 98/2). Se recu-
perd un sdélido blanquecino (60 mg); MS: 350,2 (M+1);

'H-RMN (DMSO-dg, BOO‘MHZ): 9,06 (bs, 1H), 7,38-7,25 (m, 5H),
7,12-6,99 (m, 2H), 6,80-6,71 (m, 2H), 2,19 (s, 3H).

Ejemplo 3:

2-cloro-4-hidroxi~-3- (3-metoxifenil)-5-fenil-6,7-dihidro-
tieno[2,3-b}piridin-6-ona

Etapa 1: Se afladidé cianoacetato de etilo (10,6 mL) gota a
gota a una solucién de 3’'-metoxiacetofenona (13,7 mL, 0,1
mol) en etanol (335 mL). Después de 20 minutos a 60° C, se
afiadi®é morfolina (30,5 mL) y 5 minutos después, azufre (6,4

g) . El calentamiento se llevd a cabo durante 72 horas, luego
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se filtrd a través de un taco de silice y el solvente se
eliminé a presién reducida. El crudo se purificé sobre'sili—
ce (heptano/acetato de etilo 9/1). Se recuperd un gblido
amarillo (3,5 g);

'H RMN (CDCl;, 300 MHz): & (ppm): 7,26-7,20 (m, 1H), 6,88-
6,80 (m, 3H), 6,07 (br. s, 1H), 4,04 (q, 2H), 3,81 (s, 3H),
0,95 (t, 3H). |
Etapa 2: A una solucién del compuesto anterior (1,5 g, 5,40
mmol), dioxano (9,3 mL} y piridina (523 pL) se afladid gota a
gota cloruro de fenilacetilo (858 upL). La mezcla de reaccidn
gse calentd hasta 105 °C durante 1 hora, luego el solvente se
eVaporé. El crudo se extrajo en diclorometano. La fase orga-
nica se lavdé dos veces por solucidén acuosa de bicarbonato de
sodio, luego se secd sobre sulfato de sodio. Después de eli-
minar el solvente por evaporacidn, el aceite resultante se
disolvié en acetato de etilo y se vertid en heptano{ El sb6-
lido formado (1,44 g) se filtrd y se lavd con heptano;
IH-RMN (CDCls, 300 MHz): & (ppm): 11,22 (bxr. s, 1H), 7,44-
7,28 {(m, SH), 7,22 (d4d,1H), 6,88-6,76 (m, 3H), 6,59.(8, 1H),
4,01 (g, 2H), 3,84 (s, 2H), 3,80 (s, 3H), 0,90 (t, 3H).
Etapa 3: Una solucién del compuesto anterior (1,44 g, 3,64
mmol), N-clorosuccinimida (583 mg) y 1,2-dicloroetano (25
mL) se calentdé a 40 °C durante 1 hora. La mezcla de reaccién
se extrajo en diclorometano y se lavd dos veces con agua,

luego se secd sobre sulfato de sodio y el solvente se evapo-
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ré. E1l crudo se usd sin ulterior purificacidn;

H-RMN (CDCl;, 300 MHz): & (ppm): 11,24 (br. s, 1H), 7,44-
7,30 (m, 5H), 7,24 (d4d, 1H), 6,90-6,86 (m, 1H), 6,77—6,69
(m, 2H), 3,90 (q, 2H), 3,82 (s, 2H), 3,78 (s, 3H), 0,78 (t,
3H).

Etapa 4: Una solucién del s6lido anterior (3,64 mmol) en te-
trahidrofurano (16 mL) se afiadié a hexametildisililazida de
potasio (29 mL, 0,5 M en toluéno) y la mezcla de reaccidn se
calent® hasta 45 °C durante 1 hora. la reaccién se neutrali-
z6 con &dcido acético y losg solventes se eliminaron a presidn
reducida. El crudo se purificd sobre silice (pentano/acétato
de etilo (4/1) para obtener un sbélido puro (550 mg); MS
384 (M+1);

IH-RMN (DMSO-d¢, 300 MHz): 11,60 (bs, 1H), 9,46 (bs, 1H),
7,41-720 (m, 6H), 6,97-6,89 (m, 3H), 3,75 (s, 3H) .

Ejemplo 4:
2—ciano—3,5-difenil-4-hidroxi—6,7—dihidro—tieno[2,5—
blpiridin-6-ona

Etapa 1: Una solucién de benzonitrilo (10 g, 97 mmol) y ace-
tonitrilo (10,2 mL, 195 mmol) se tratd con ter—butéxido de
potasio (20 g) en porciones. La suspensidn espesa resultante
se agité a temperatura ambiente durante la noche. Se afiadie-
ron éter dietilico y solucidén acuosa de bicarbonato de so-
dio. Se extrajo una solucidén acuosa con éﬁer dietilico y las

fases orgédnicas completas se combinaron. La solucién organi-
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ca se lavé con salmuera, se secd sobre sulfato de sodio y
los solventes se eliminaron a presién reducida. El aceite
resultante se extrajo en acetato de etilo y se vertid en

heptano. El sélido amarillo formado (8 g) se filtrd y se la-

v6 con heptano;

J4-RMN (CDCl;, 300 MHz): & (ppm) :l 7,51-7,38 (m, 5H), 4,91
(bs, 2H), 4,24 (s, 1H).

Etapa 2: Se afiadié cianocacetato de etilo (3,4 mL) gota a go-
ta a una solucién del compuesto anterior (4,62 g, 32 mmol)
en etanol (95 mL). Después de 20 minutos a 60 °C, se afiadid
piperidina (635 pL) y 5 minutos mds tarde, azufre (1,13 g).
El calentamiento se llevd a cabo durante 72 horas, luego se
filtrd a través de un taco de silice y el solvente se elimi-
né a presién reducida. El1 crudo se purificé sobre silice
(pentano/acetato de etilo 9/1). Se recuperd un sbélido amari-
llo (1 g).

Etapa 3: A una solucibén del compuesto anterior (1 g, 3,67
mmol), dioxano (5 mL) y piridina (200 pL) se afiadié gota a
gota una solucién de cloruro de fenilacetilo (583 pL en 5 mL
de dioxano). La mezcia de reaccidén se calentd hasta 105 °C
durante la noche, luego el_solvente se evapord. El crudo se
extrajo don diclorometano. La fase organica se lavé dos ve-
ces por solucidn acuosa de bicarbonato de sodio, luejo se
secé sobre sulfato de sodio. Un sélido amarillo (1,45 g) se

recuperd después de eliminar el solvente por evaporacidn;.
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H-RMN (CDCl,, 300 MHz): & (ppm): 11,46 (bs, 1H), 7,45-7,34
(m, 8H), 7,26-7,23 (m, 2H), 3,96 (g, 2H), 3,89 (s, 2H), 0,82
(t, 3H).

Etapa 4: Se afiadid hexametildisililazida de potasio (15 mL,
0,5 M en tolueno) gota a gota a una solucidén del sblido an-
terior (600 mg, 1,54 mmol) en tetrahidrofurano (60 mL) a 0
°C. Después de 1 hora, la reaccién se neutralizé con metanol
y los solventes se eliminaron a presién reducida. El érudo
se extrajo en un minimo de metanol y se afiadié solucidn de
clorhidrato (4 M) hasta pH acido. Se recuperd un sélido bei-
ge (260 mg); MS: 345,1 (M+l);

'H-RMN (DMSO-d¢, 300 MHz): 10,00 (bs, 1H), 7,56-7,21 (m,

10H) .

| Ejemplo 5:

2~cloro-3-(2,6-diflurofenil)-4-hidroxi~5-fenil—6, 7-dihidro-—

tieno[2,3-b]lpiridin-6-ona

Etapa 1: Se aﬁadi6 cianocacetato de etilo (6,8 mL) gota a go-
ta a una solucidén de 2',6'-difluorcacetofenona (10'_'9, 64
mmol) en etanol (250 mL). Después de 20 minutos a 60 °C, se
afiadié morfolina (19,6 mL) y 5 minutos més tarde, azufre
(4,1 g). El calentamiento se llevd a cabo durante 72 horas,
luego se filtrd a través de un taco de silice vy el solvente
se elimind a presidén reducida. El crudo se purificé sobre
silice (pentano / acetato de etilo 95/5). Un compuesto oleo-

so (13,5 g) con cianocacetato de etilo se recuperd; MS: 284,0
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(M+1) .

Etapa 2: A una solucidén del compuesto anterior (11,6 g, 20,4
mmol en base a una pureza del 50%), dioxano (30 mL) y piri-
dina (1,11 mL) se afiadidé gota a gota una soluéién de cloruro
de fenilacetilo (3,24 mL en 25 mL de dioxéno). Después de
una hora, el solvente se evapord a presidn reducida. El cru-
do se extrajo en diclorometano. La fase orgénica se lavé dos
veces por solucidédn acuosa de bicarbonato de sodio, luego se
secé sobre sulfato de sodio y el solvente se evapord. EL
crudo se purificd sobre silice (pentano/acetato de etilo
98/2) para dar el compuesto deseado (1 g); MS: 402,1 (M+1);
'H-RMN (CDCl;, 300 MHz): & (ppm): 11,20 (br. s, 1H), 7,b42-
7,23 (m, 6H), 6,91-6,83 (m, 2H), 6,73 (s, 1H), 4,99 (q, 2H),
3,84 (s, 2H), 0,86 (t, 3H).

Etapa 3: Una solucién del compuesto anterior (429 mg, 1
mmol) , N¥clorosuccinimida (190 mg) y 1,2-dicloroetano (10
mL) .se calentd a reflujo durante la noche. La mezcla de re-
accién se extrajo en diclorometano y se lavdé dos veces con
agua{ luego se secd sobre sulfato de sodio y el solvente se
evapord. El aceite crudo (410 mg) se usd sin ulterior puri-
ficacién; MS: 436,0 (M+l); |

'H-RMN (CDCl;, 300 MHz): & (ppm): 11,27 (br. s), 7,41-7,29
(m, 6H), 6,95-6,89 (m, 2H), 3,96 (g, 2H), 3,84>(s, 2H), 0,83
(t, 3H).

Etapa 4: Se afiadid hexametildisililazida de potasio (10 mL,
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0,5 M en tolueno) gota a gota a una solucién del sdélido an-
terior (410 mg, 0,94 mmol) en tetrahidrofurano (50 mL) a 0
°C, Después de 3 horas a temperatura ambiente, la reaccidn
se neutralizé con metanocl y los solventes se eliminaron a
presién reducida. El crudo se extrajo en un minimo de meta-
nol y se afladié solucidén de clorhidraﬁo (4 M) hasta pH &aci-
do. El sblido precipitado se extrajo en un minimo de acetato
de etilo y se vertié en heptano. El sélido precipitado (106 .
mg) se filtré y se lavd con heptano. Se recuperd un sdblido
beige (260 mg); MS: 389,7 (M+1l);

IH-RMN (DMSO-dg, 300 MHz): 9,76 (bs, 1H), 7,56-7,12 (m, 8H).
Ejemplo 6: |
4—hidroxi-3-(2?hidroxi—4~metilfenil)-5—fenil~6,7-dihidro—
tieno[2,3-b]piridin-6-ona |
Etapa 1: Una solucién de 2/ -hidroxi-4'-metilacetofenona (10
g, 66,7 mmol), hidréxido de potasio (5 g), dimetilsulfato
(7,6 mL) en acetona (175 mL) se agitd durante la noche. Se
afladidé trietilamina para destruir el exceso de dimetilsulfa-
to y la mezcla de reaccidn se filtré. El solvente se evapord
a presidn reducida. El1 sbélido obtenido se recristalizd usan-
do pentano. Se recuperaron cristales blancos (9 g); Ms:
165,1 (M+1);

'H-RMN (CDCl;, 300 MHz): 8 (ppm): 7,68 (d, 1H), 6,80 (d, 1H),
6,77 (s, 1H), 3,90 (s, 3H), 2,59 (s, 3H), 2,38 (s, 3H).

Etapa 2: Se afiadidé cianocacetato de etilo (2,93 mL) gota a
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gota a una solucidén del compuesto anterior (4,5 g, 27,4
mmol) en etanol (100 mL). Después de 20 minutqs a 60 °C, se
afiadi® morfolina (8,35 mL) y 5 minutos més tarde, azuffe
(1,76 g). El calentamiento se llevd a cabo durante 72 horas,
luego se filtré a través de un taco de silice y el solvente
se eliminé a presién reducida. El1 crudo se purificd sobre
silice (pentano/acetato de etilo 95/5). Se recuperd un séli-
do amarillo (3,55 g); MS: 292,1 (M+1l);

1H-RMN (CDCl,, 300 MHz): & (ppm): 7,07 (4, 1H), 6,75 (4, 1H),
6,66 (s, 1H), 6,06 (s, 1H), 4,00 (g, 2H), 3,72 (s, 3H), 2,38
(s, 3H), 0,91 (t, 3H).

Etapa 3: A una solucién del compuesto anterior (2 g, 6,87
mmol), dioxano (20 mL) y piridina (671 pL) se afiadié gota a
gota cloruro de fenilacetilo (995 uL). Después de 2.horas,
la mezcla de reaccidén se extrajo en acetato de etilo y se
lavé con agua y salmuera. La solucidén orgénica se secélsobre
sulfato de sodio, luego el solvente se elimind a presidn re-
ducida. El aceite crudo se cristalizdé en una mezcla de ace-
tatq de etilo/pentano. Se recuperd un sblido amarillo (2,3
g); MS: 410 (M+1);

IH-RMN (CDCl;, 300 MHz): & (ppm): 11,04 (bs, 1H), 7,45-7,25
(m, 5H), 7,04 (4, 1H), 6,74 (4, 1H), 6,65 (s, 1H), 6,55 (s,
1H), 3,95 (g, 2H), 3,82 (s, 2H), 3,67 (s, 3H), 2,37 (s, 3H),
0,86 (t, 3H).

Etapa 4: Se afiadi® hexametildisililazida de potasio (17,6
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mL, 0,5 M en tolueno) goté a gota a una solucidn deivsélido
anterior (900 mg, 2,2 mmol) en tetrahidrofurano (40 mL) ao
°C. Después de 2 horas a temperatura ambiente, la reaccidn
se neutralizd con acido acético y los solventes se elimina-

ron a presién reducida. El crudo se extrajo en agué. El s6-

lido precipitado (650 mg) se filtrd y se lavd con éter di-

etilico; MS: 364,1 (M+1);

'H-RMN (DMSO-d¢, 300 MHz): 9,03 (bs, 1H), 7,40-7,15 (m, 5H),

7,08 (4, 1H), 6,84 (s, 1H), 6,81 (s, 1H), 6,72 (4, lﬁ), 3,68

(s, 3H), 2,31 (s, 3H).

Etapa 5: A una suspensién del compuesto anterior (250 mg,

0,69 mmol) en diclorometano se afiadié tribromuro de boro
(2,75 mL, 1 M en diclorometano) a 0 °C. Después de 30 minu-

tos a 0 °C y 45 minutos a temperatura ambiente, la mezcla de

reaccién se vertidé en hielo. El1 sélido blanco precipitado
(135 mg) se filtrd y se lavd con éter dietilico; MS: 350,1

(M+1) ;

'H-RMN (DMSO-ds, 300 MHz): 9,25 (bs, 1H), 7,34-7,22 (m, 5H),

7,03 (4, 1H), 6,84 (s, 1H), 6,64 (s, 1H), 6,60 (d, lHS, 3,68
(s, 3H), 2,22 (s, 3H). | | |

Los siguientes compuestos en la Tabla I se pueden obte-
ner de forma andloga.

Tabla I

Rl R2 R3 MS

1 etoxi- fenilo fenilo 392,1 (M+1)
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carbonilo
2 metoxi- fenilo fenilo 378,0 (M+1)
| carbonilo
3 carboxi ‘fenilo fenilo 364,0 (M+1)
4 (N-metil)- | fenilo | fenilo 1377,0 (M+1)
aminocarbo-
nilo
5 hidroxime- fenilo fenilo 350,0 (M+1)v
tilo
6 fenilo fenilo fenilo 396,1 (M+1)
7 aminocarbo- | fenilo fenilo 363,0 (M+1)
nilo
8 métilsulfo— fenilo fenilo 398,1 (M+1) -
nilo
9 ciano fenilo fenilo 345,1 (M+1)
10 metilo fenilo fenilo 334,1 (M+1)
11 |metilo fenilo 2- 350,2 (M+1)
hidroxifenilo
12 |metilo fenilo piridin-4-ilo 335,2 (M+1)
13 metilo fenilo 4-metoxifenilo [ 364,2 (M+1)
14 metilo fenilo 4—hidoxifenilo 350,2 (M+1)
15 metilo fenilo 3-metoxifenilo | 364,2 (M+1)
16 H fenilo fenilo 320,0 (M+1)
17 H fenilo 2-metoxifenilo 350,0 {M+1)
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18 fenilo piridin-3-ilo |321,0 (M+1)
19 fenilo 4-metoxifenilo | 350,0 (M+1)
20 fenilo 4- 336,1 (M+1)
hidroxifenilo
21 fenilo | 4~cianofenilo 345,0 (M+1)
22 fenilo 4-dimetil- 363,1 (M+1)
aminofenilo
23 fenilo 3-metoxifenilo | 350,0 (M+1)
24 fenilo 3-trifluoro- 388,1 (M+1)
metilfenilo
25 4- fenilo 400,0 (M+1)
bromofenilo
26 4- | fenilo 354,0 (M+1)
clorofenilo
27 4-fluoro- fenilo 338,0 (M%l)
fenilo
28 4- piridin-3-ilo [|399,0 (M+1)
bromofenilo
29 4- piridin-4-ilo |[400,9 (M+1)
bromofenilo
30 4- Piridin-2-ilo ‘400,9 (M+1)
bromofenilo
31 4-hidroxi- fenilo 336,1 (M+1)
fenilo |
32 4-metoxi- fenilo 350,1.(M;l)
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fenilo

33 naft-2-ilo fenilo 370,1 (M+1)

34 1-hidroxi- fenilo 386,1 (M+1)
naft-2-ilo

35 4- fenilo ‘334,1 (M+1)
metilfenilo

36 4~ fenilo 388,0 (M+l)
trifluoro-
metilfenilo

- 37 4-n- fenilo 5ﬁ6,1 (M+1)
butilfenilo

38 4-hidroxi- fenilo 350,1 (M+1)
metilfenilo

39 4-ter- fenilo 376,1 (M+1)
butilfenilo

40 4-metoxi- 4-metoxifenilo | 380,1 (M+1)
fenilo

41 4-hidroxi- |4- 352,0 (M+1)
fenilo hidroxifenilo

42 4-metoxi-~ 4-fluorofenilo 368,0 (M+1)
fenilo

43 4-hidroxi- |4-fluorofenilo |354,1 (M+1)
fenilo

44 4-fluoro- 4-metoxifenilo | 368,0 (M+1)
fenilo |
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45 a-fluoro- |4- 354,1 (M+)
fenilo hidroxifenilo

46 4-aminocar- | fenilo 363,0 (M+1)
bonilfenilo

47 3-metoxi- fenilo 349,9 (M+1)
fenilo

48 3-hidroxi- | fenilo 336,0 (M+1)
fenilo

49 3-fluoro- fenilo 338,1 (M+1)
fenilo |

50 3- fenilo 1334,0 (M+1)
metilfenilo |

51 3- fenilo 398‘,0 (M+1)
bromofenilo

52 3-hidroxi- fenilo 350,1 (M+1)
metilfenilo |

53 3-metilsul- | fenilo 398,0 (M+1)
fonilfenilo |

54 2-metoxi- fenilo 350,0 (M+1)
fenilo

55 2-hidroxi- fenilo 336,2 (M+1)
fenilo

56 2-fluoro- fenilo 338,1 (M+1)
fenilo

57 2- fenilo 395,6 (M-1)
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bromofenilo

58

2-

clorofenilo

fenilo

354,0 (M+1)

59

2-

metilfenilo

fenilo

334,1 (M+1)

60

2,4-dime-

toxifenilo

fenilo

380,1 (M+1)

61

2,4~dihi-

droxifenilo

fenilo

352,0 (M+1)

62

2-fluoro-4-
hidroxife-

nilo

fenilo

352,0 (M-1)

63

2-fluoro-4-
metoxifeni-

lo

fenilo

368,1 (M+1)

64

2,4-difluo-

rofenilo

fenilo

356,0 (M+1)

65

2-benci-

loxi-4-

fluo-

rofenilo

fenilo

444,1 (M+1)

66

4-fluoro-2-
hidroxife-

nilo

fenilo

352,0 (M-1)

67

3,5-diben-

fenild

532,0 (M+1)
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\ B

ciloxifeni-

lo

68

3,5-dihi-

-droxifenilo

fenilo

352,1

(M+1)

69

3,5-dime-

toxifenilo

fenilo

380,1

(M+1)

70

2-bencilo-
xi-5-fluo-

rofenilo

fenilo

444,1

(M+1)

71

3-fluoro-4-
metoxifeni-

lo

fenilo

368,1

(M+1)

72

3-fluoro-4-
hidroxife-

nilo

fenilo

354,1

{(M+1)

73

4-bromo-3-
metoxifeni-

lo

fenilo

428,0

(M+1)

74

4-bromo-3-
hidroxife-

nilo

fenilo

413,9

(M+1)

75

5—-fluoro-2-

hidroxife-

nilo

fenilo

352,0

(M-1)

76

4—bromo—2~.

fenilo

427,9

(M+1)
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V%D

metoxifeni-

lo

77

4 -bromo-2-
hidroxife-

nilo

fenilo

413,9

(M+1)

78

2,6-difluo-

rofenilo

fenilo

356,0

(M+l)

79

2-hidroxi-
S5-metoxi-

fenilo

fenilo

366,0

(M+1)

80

2-benci-
loxi-5-me-

toxifenilo

fenilo

456, 0

(M+1)

81

2-hidroxi-
4-metoxi-

fenilo

fenilo

366,1

(M+1)

82

4-metil-2-
metoxifeni-

lo

fenilo

364,1

{M+1)

83

4-metil-2~
hidroxife-

nilo

fenilo

350,1

(M+1)

84

3-metoxi-4-

metilfenilo

fenilo

364,1

(M+1)

85

3-hidroxi-—

fenilo

350,2

(M+1)

L ..
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4
metilfenilo

86 |H 2-metoxi-4- | 3-cianofenilo |389,1 (M+1)
metilfenilo

87 H 2-hidroxi- |3-cianofenilo |375 (M+1)
4~
metilfenilo

88 H 2,6-dihi- fenilo 352 (M+1).
droxifenilo

89 H 2-hidroxi- fenilo 366 (M+1)
6-metoxi-
fenilo

90 H 4-carboxi- fenilo '364,1 (M}l)
fenilo

91 H 3-carboxi- fenilo 363,? (M+1)
fenilo

92 H Furan-2-ilo | fenilo 310,2 (M+1)

93 H Pirazin-2- fenilo 322,1 (M+1)
ilo

94 |H Piridin-3- | fenilo 321,1 (M+1)
ilo

95 H Piridin-4- fenilo 321,0 (M+1)
ilo |

96 Cl Piridin-4- fenilo 354,9V(M+1)
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97

Cl

Piridin-3-

ilo

fenilo

355,0

{M+1)

98

Cl

Furan-2-ilo

fenilo

343,9

(M+1)

99

Cl

4-carboxi-

fenilo

fenilo

398,0

(M+1)

100

Cl

3,4-
difluoro-

fenilo

fenilo

390,0

(M+1)

101

Cl

2-hidroxi-
4_

metilfenilo

3-cianofenilo

409,0

(M+1)

102

Cl

3-hidroxi-
4_

metilfenilo

fenilo

384,0

(M+1)

103

Cl

3-metoxi-4-

metilfenilo

fenilo

398,1

(M+1)

104

Cl

2-hidroxi-
4_

metilfeniloe

fenilo

384,0

(M+1)

105

C1

2-metoxi-4-

metilfenilo

fenilo

398,0

(M+1)

106

cl

2,6~
difluoro-

fenilo

fenilo

389,7

(M+1)

107

Cl

2-bencilo-

feniio

476 (M-1)
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xi-5-fluo-

rofenilo

108

Cl

5-fluoro-2-
hidroxife-

nilo

fenilo

386 (M-1)

109

cl

3-fluoro-4-
hidroxife-

nilo

fenilo

388,0 (M+1)

110

Cl

3-fluoro-4-
metoxifeni-

lo

fenilo

402,0 (M+1)

111

Cl

4~-fluoro-2-
hidroxife-

nilo

fenilo

386,0 (M-1)

112

Cl

2-benci-
loxi-4-
fluo-

rofenilo

fenilo

478,1 (M+1)

113

Cl

5-cloro-2-
fluoro-4-
hidroxife-

nilo

fenilo

1421 (M+1)

114

Cl

2,4-
difluoro-

fenilo

fenilo

390 (M+1)
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115 él 2-fluoro-4- | fenilo 400 (M-1)
metoxifeni-
lo

116 | Cl 2-fluoro-4- | fenilo 388 (M+1)
hidroxife-
nilo

117 |Cl 2- fenilo 368,0 (M+1)
metilfenilo | |

118 | Cl 2- fenilo 387,9 (M+1)
clorofenilo

119 | Cl1 .2—fluoro— fenilo 372 (M+1)
fenilo

120 | Cl 2-benci- fenilo 460,1 (M%i)
loxifenilo

121 (cC1 2-hidroxi- | fenilo 368,0 (M—lf
fenilo

122 | Cl 2-metoxi- fenilo 384,1(M+1)
fenilo

123 |Cl 3-carboxi- fenilo 398,0 (M+1)
fenilo

124 | Cl 3-hidroxi- fenilo 384,1 (M+1)
metilfenilo

125 (Cl 3- fenilo 368,0 (M+1)
metilfenilo |

126 | Cl 3-fluoro- fenilo 372,0.(M+1)
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fenilo

127 |1 C1 3- fenilo 398,0 (M+1)
etoxifenilo

128 | C1 ‘3-metoxi- fenilo 1384,0 (M+1)
fenilo

129 | C1 4-metoxi- 3-cianofenilo |[409,0 (M+1)
fenilo

130 | Cl 4-fluoro- 3- 416,0 (M+1)
fenilo carboxifenilo

131 | C1 4-fluoro- 3-cianofenilo |396,9 (M+i).
fenilo

132 [ C1 {4-hidroxi- |4-fluorofenilo |388,1 (M+1)
fenilo

133 | C1 4-ter- fenilo 410,1 (M+1)
butilfenilo

134 | C1 4-n- fenilo 410 (M+l)
butilfenilo

135 | Cl 4-metilo fenilo 368,0 (M+1)

136 Ci 1-hidroxi- fenilo 420,1 (M+1)
naft-2-ilo

137 | C1 Naft-2-ilo fenilo 404 (M+1)

138 | Cl 4-hidroxi- | fenilo 369,9 (M+1)
fenilo

139 | C1 4-metoxi- fenilo 384,0 (M+1)
fenilo
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140 | Cl 4-fluoro- fenilo 372 (M+1)
fenilo
141 [C1 fenilo N-metil-3- 411 (M+1)
| amino-

carbonilfenilo

»142 Cl fenilo 3-aminoimino- 396 (M+1)
metilfenilo

143 | C1l fenilo 3-trifluoro- 422 (M+1)
metilfenilo

144 [ Cl fenilo 3- 379 (M+1)

'| carboxifenilo

145 | Cl1 fenilo 3-metil- 430 (M;l)
sulfonilfenilo

146 | C1 fenilo 3-aminohi- 412 (M+1)
droxiiminome-
tilfenilo

147 | C1 fenilo 3-cianofenilo 379 (M+1)

148 | Cl fenilo 3- 370,0 (M+1)
hidroxifenilo |

149 | Cl fenilo 3-metoxifenilo [ 382,3 (M-1)

150 | Cl1 fenilo N-metil-4- 409 (M-1)
amino-
carbonilfenilo

151 [ Cl1 fenilo 4-amino- 395 (M-1)
carbonilfenilo
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152 | Cl fenilo 4-trifluoro- 388 (M+1)
metilfenilo |

153 | Cl fenilo 4- 396 (M-1)
carbokifenilo

154 cl fenilo 4-metilsul- 430 (M-1)
fonilfenilo

155 [ Cl fenilo 4-aminohidro- 412 (M}l)
xiiminome-
tilfenilo

156 | C1l fenilo 4-hidroxife- 370,2 (M+1)
nilo

157 | Cl fenilo 4-metoxifenilo |384,0 (M+1)

158 | Cl fenilo. 2-benciloxi- 460,1‘(M+1)
fenilo |

159 | Cl fenilo 2- 370,0 (M+1)
hidroxifenilo |

160 | C1 fenilo 2-metoxifenilo |383,9 (M+1)

161 | Br fenilo fenilo 397,5 (M+1Y

162 | Cl fenilo fenilo 353,8 (M+1)

R1 R2 R3 MS
163 | metilo fenilo 2—metoxifeniio 364,0
.(M+1)
164 | cloro fenilo 2-metilfenilo :367,1-
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k

(M+1)
165 | cloro fenilo 2-fluorofenilo 372
(M+1)
166 | cloro fenilo Piridin-3-ilo 355-
' (M+7,1)
167} cloro fenilo 6—metoxipiridin—3; 384;9
“ilo (M+1)
168 | cloro fenilo tiofen-2-ilo - 359,8
(Mr1)
169 cloro fenilo tiofen-3-ilo 359,8
(M+1)
170 | cloro fenilo 3-metiloxazol-5-ilo 358, 9
(M+1)
171 | cloro fenilo 4- 422
trifluorometilfenilo (M+1)
172 cloro fenilo 4-fluorofenilo 372'
(M+1)
173 | cloro fenilo 4-clorofenilo 388
(M+l)
174 | cloro fenilo 4-metilfenilo 368
(M+1)
175 | cloro fenilo 3-fluorofenilo 372
(M+1)
176 | cloro fenilo 3-metilfenilo 368
(M+1)
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177 | cloro fenilo 3,4-dimetoxifenilo | 414
:(M{i)

178 | cloro 4-clorofenilo fenilo 388
(M+1)
179 cloro Naftilo fenilo 403,6
(M+1)

180 H | 2-etoxipiridin- fenilo 365
5-ilo (M+1)

181 | cloro 4-etilfenilo fenilo 382‘
(M+1)

182 | cloro 4- fenilo 396
isopropilfenilo (M+i)

183 | cloro | 4-propilfenilo fenilo 396,3
(M+1)

184 | cloro 5-cloro~1-hi- fenilo 454
droxinaft-2-ilo (M+1)

185 | cloro 1-hidroxinaft- 4-fluorofenilo 438
2-ilo (M+1)

186 | cloro 1-hidroxinaft- 4—metilfenilb 434
2-ilo (M+1)

i87 cloro 4-fluoro-2- fenilo 402
metoxifenilo (M+i)

i88 H 4-fluoro-2- 4-metilfenilo 368
hidroxifenilo | {(M+1)

189 | cloro 5-fluoro-2- fenilo 402
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metoxifenilo (M+1)
190 | cloro 3,4- fenilo 414,1
dimetoxifenilo (M+i)
191 H 4-fluoro-2- 4-metoxifenilo 384,0
hidroxifenilo (M+1)
192 | cloro 2-hidroxi-4- 3—carboxifenilo ' 428,3
metilfenilo (M+1)
193 | cloro |4,5-difluoro-2- fenilo 406
hidroxi (M+1)
194 |1 cloro 2-hidroxi-4- 4—metilfenilo 398
metilfenilo (M+i)
195 | cloro 2-hidroxi-4- Piridin-3-ilo 385,1
metilfenilo (M+1).
196 clorxro 3,4- fenilo} 382
dimetilfenilo (M+1)
197 | cloro 3-fluoro-2- fenilo 382
metoxi-4- (M+1)
metilfenilo
198 H 3-fluoro-2- fenilo 366
hidroxi-4- (M-1)
metilfenilo |
199 H 3-fluoro-2- 4-metilfenilo 394
hidroxi-4- (M-1)
metilfenilo
200 H 3-fluoro-2- 4-fluorofenilo 398
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hidroxi-4- (M-1)
metilfenilo
201 cloro 2-metoxi-3,4-~ fenilo 410
dimetilfenilo (M—i)
202 cloro 2-hidroxi-3,4- fenilo 398
dimetilfenilo (M+1)
203 | cloro 4-fluorofenilo 4-fluorofenilo 390
(M+1)
204 H 3-fluoro-2- 4-fluorofenilo 386
hidroxi-4- (M+1)
metilfenilo
205 H 3-fluoro-2- 4-fluorofenilo 434
metoxi-4- -(M+1)
metilfenilo
206 | cloro 3-fluoro-2- 4-fluorofenilo 420
hidroxi-4- (M+1)
metilfenilo |
207 | cloro | 2-hidroxi-4,5- fenilo :398
dimetilfenilo (M+1
208 cloro | 3,4-difluoro-2- fenilo 406
hidroxifenilo (M+1)
209 | cloro 4-etil-2- fenilo - 398
hidroxifenilo (M+1)
210 | cloro 3-fluoro-2- fenilo 402
hidroxi-4- (M+1)
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metilfenilo
211 | fluoro 3-fluoro-2~ 4-fluorofenilo - 402
hidroxi-4- . (M-1)

metilfenilo
212 | cloro 4—fiuoro—2~ 4-metoxifenilo 418
hidroxifenilo ‘ (M+1)
213 | cloro 4-fluoro-2- 4-fluorofenilo | 406
hidroxifenilo (M+1)
214 | cloro 4-fluoro-2- 4-metilfenilo 402
hidroxifenilo | (M+1)

Ensayos biolégicos

- Actividad enzimitica

El siguiente ensayo biolégico permite la determiﬁaciéh
de la eficacia de tales compuestos de la férmula (I) sobre
la proteina AMPK (alfly2 recombinante). |

La enzima de AMPK recombinante humana se expresd en E.
Coli y se reactivdé in vitro por LKBl antes de la determina-
cién de la actividad enzimética.

Las actividades enzimdticas de AMPK se ensayaron usando
tecnologia A Delfia. Las actividades'enziméticasVde AMPK'se
llevaron a cabo en placas de microtitulacién (50 mM de buf-
fer Hepes, pH 7,4 con 125 pM de ATP, respectivaméhfe) en
presencia de un sustraﬁo peptidico sintético' (AMARAASAAA-~
LARRR, el péptido “AMARA”) y los activadores en diluciones

seriales. Las reacciones se iniciaron por adicién de AMPK
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(50-100 ng). Después de la mezcla, las placas se incubaron
durante 30 min a temperatura ambiente. Se ensayd la.activi—
dad enzimitica usando un anticuerpo anti-fosfoserina para
medir la cantidad de fosfato incorporado en AMARAA. o
N.°: nimero de la molécula
Actividad: relacién entre el % de control (actividad basal)
del compuesto de la férmula (I) a 30pM y el % de control
(actividad basal) de AMP (sustrato natural) a 30 uM.

Los compuestos de la f£érmula (I) en la tabla iI son con-

siderados como activadores directos de AMPK si la proporcién

es del 90% o més.

Tabla II:

N.° | Actividad [N.° | Actividad [N.° [Actividad [N.° Ac.tividad'_
3 102 20 99 32 147 42 | . 110
.9 410 22 121 33 201 44 | 98
10 96 23 202 | 34 625 | 45 114
13 126 25 119 35 126 | 47 117
14 116 26 128 36 121 48 109
15 181 27 | 114 38 119 49 131
16 107 28 109 40 109 50 | 103
19 96 29 103 41 92 | 52 | 176

- 55 146 63 115 73 94 81 - 223
56 107 64 109 74 112 83 | 403
58 103 66 144 75 | 135 | 84 | 158
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60 100 68 98 77 257 85 406
61 146 71 131 78 160 87 257
62 101 72 150 79 593 100 '103
104 236 . 111 136 121 143 129 102
105 206 113 95 124 195 130 117
106 115 114 115 125 101 131 331
108 305 115 118 126 98 132 108
109 200 116 120 127 122' 134 93
110 121 119 101 128 181 135 113
136 488 142 126 149 120 155 '95
137 129 143 99 150 130 156 | 95
138 114 144 116 151 134 157 147
139 114 145 90 152 99 158 110
140 123 146 103 153 111 -159, 164
141 403 148 121 154 131 161 '113'
162 107
164 354 176 245 189 175 204 189 -
165 238 177 234 190 256 .205 148
166 225 178 138 191 187 206 184
167 592 179 284 192 193 207 213
168 174 181 559 193 139 '208-> 131
169 196 182 165 194 183 209 297
170 423 183 146 195 156 210 181
171 147 184 167 196 211:A 149

165
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172 153 {185 284 198 363 212 183
173 160 186 192 201 122 213 349
174 245 187 124 202 305 214 207
175 252 188 183 203| 251

Captacién de glucosa en la muséulatura

El mGsculo esquelético es el principal sitio de disposi-
cién de glucosa estimulado por insulina y la resistencia a
la insulina en este tejido blanco fue considerado durante
mucho tiempo como un factor de contribucidén en la pétogéne-
sis de diabetes de tipo 2 (T2D). En consecuencia,Alas rutas
alternativas que estimulan la captacién de glucoSé en la
musculatura esquelética independientemente de la sefializa-
cién de insulina podria mejorar potencialmente el cOnfrol
glucémico en sujetos con T2D. A pesar devque el ejefcicio
estimula la captacién de glucosa en la musculatura esquelé-
tica independientemente de la ruta de la insulina, los meca-
nismos moleculares subyacentes siguen siendo ampliamente
elusivos. |

El hallazgo de que el transporte de glucosa se puedé in-
crementar en la musculatura esquelética aislada en respheSta
a la contraccidén in vitro sugiere que las rutas de>seﬁaliza-
cién producidas por la deficiencia energética celular inter-
na son parcialmente responsables de la captacién_de ia glu-
cosa inducida por contraccién. La AMPK es considefada un

candidato atractivo de la captacidén de glucosa en la muscu-
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latura esquelética inducida por contraccidn porque se activa
en paralelo con la elevacidén en AMP y una reduccidn del al-
macenamiento de energia de creatina fosfato (Hubter C. A.,
Am. J. Physiol. Endocrinol. Metab. 272:E262-E266; 1997). Por
otra parte, la activacién inducida por AICAR de AMPK aumenta
la captacién de la‘glucosa (Merrill G. F. et al., Am. J.
Physiol. Endocrinol. Metab. 273:E1107—E1112; 1997).

- Captacidén de glucosa en células H-2Kb (ensayo celular in
vitro)

El siguiente ensayo celular permite la determinacién del
efecto de los activadores de AMPK como los compuestos de 1la
férmula (I) sobre la captacién de la glucosa en un modelo de
célula muscular. |

Las células H-2Kb derivadas de ratdén transgénico hetero-
cigota H-2Kb tsAS58 se cultivaron en placas de 24 caVidédeé
recubiertas con matrigel y se cultivaron a 33 °C durante 4
dias en condiciones permisivas, tal como se describid pre;
viamente por Fryer et al. (Diabetes 49 (12): 1978, 2000).

Para la diferenéiacién en el wmGsculo, las céluias cam-
biaron a condiciones de cultivo no permisivas (37 °C en au-
sencia de interferén-y. Después de 3 dias, se incubéron las
células durante 4 horas en DMEM 1 g/l -de mediO‘de-cultivo de
glucosa con contenido de diferentes concentracionés_de las
moléculas ensayadas. Luego se midid la captacidén de éiucosa

incubando las c¢élulas durante 10 min con 2-desoxi-D-[1,2
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3H]gluéosa radiorrotulada. Se termindé la captacidén de gluco-
sa lavando rapidamente las placas 2 veces con NaCl al 0,9%
helado. Las células se solubilizaron 1ueg§ en NaOH 0,1 N du-
rante 30 min. Se determindé la radiactividad por recuento por
centelleo liquido. |

N.°: ndmero de la moiécula

Actividad (tabla III): Concentraciédn del compuesto (I) para
una captacién de glucosa igual o mayor a la captacién de
glucosa inducida por insulina (170 nM) |

** o **concentracién del compuesto (I) <10 micromolar

* o *concentracién del compuesto (I) >10 micromolar

Tabla (IIT)

N.° | Act. |N.° |Act. |N.° |Act. | N.° | Act. | N.° Act.
9 * 27 * 102 | ** | 126 * 143 *
10 * 33 * 103 * 127 * Y148 , * %
13 | «* 34 * 104 * 128 | 149 * ¥
14 * 35 ** | 108 * 129 | %% 156 *
15 * | 36 » 109 | *+ | 131 * 157 | *x
19 * 47 * 111 * 136 * % 161 xx
20 ° * 63 * 115 | % 137 |+ 162 * %
22 * 83 * 119 * 138 *k

23 * 100 | ** | 121 * 139 x

26 * 101 * 125 * % 140 **

164 + 176 +4 189 + 204 +

165 + 177 ++ 190 + 205 +
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166 + 178 ++ 191 + 206 +
167 ++ 179 ++- | 192 ++ 207 +
168 ++ 181 ++ 193 + 208 +
169 ++ 182 + 194 ++ 209 ++
170 ++ 183 + 195 + 210 ++
171 + 184 ++ 196 ++ 211 +
172 + 185 ++ 198 + 212 +
173 ++ 186 ++ 201 + 213 +
174 + 187 + 202 ++
175 + 188 +

tar la captaciédn de glucosa en una linea celular muscular de

nombre H-2Kb independientemente de la insulina.

de un ensayo celular muestran que los derivados de tienopi-
ridona tal como se definen en la férmula (I) son activadores
de AMPK directos y estos compuestos son capaces de incremen-

tar la captacién de glucosa preferentemente en células mus-

culares.

Los compuestos de la invencién son capaces de incremen-

Estos datos resultantes de un ensayo enzimdtico seguido
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REIVINDICACIONES

1. Un compuesto de la férmula (I)

R? OH
R3
: X |
rRi— | | (1)
S” N7 o
H

en la que:
R' denota H, A, OA, OH, Hal, NO,, COOA, COOH, CHO, COA, CO-
NH,, CONHA, CONA,, CN, SO0A, SO;NH,, Ar o Het,

R?, R® denotan cada uno, de modo independiente entre si, Ar

o Het,

Ar denota fenilo, naftilo, cada uno de los cuales no esté
sustituido o esti mono-, di-, tri-, tetra- o pentasustitﬁido
con A, Hal, OA, OH, CHO, COA, NH;, NHA, NA;, NO,, COOA, COOH,
CONH,, CONA, CONA,, SO0,A, CN, C(=NH)NH, C(=NH)ﬁHOH y/o Het,
Het denota un heterociclo insaturado o aromdtico mono- o‘bi—
ciclico que tiene de 1 a 4 &tomos de N, O y/o S, que puede
estar mono-, di- o»trisustituido con Hal, A, Ar', OA, OH,
CHO, COA, COOH, COOA, CN, NO;, NHz, NHA, NA;, CONH,, CONHA
y/o CONA;,

A denota alquilo no ramificado o ramificado que tiene 1-10
dtomos de C, en los que 1-7 Atomos de H pueden estar reem-
plazados por OH, F, Cl y/o Br, o denota cicloalquilo que
tiene 3-7 atomos de C,

Hal denota F, Cl, Br o I,
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y sus derivados, sales, solvatos y estereoisémeros farmacéu-
ticamente aceptables, incluyendo sus mezclas en todas las
proporciones,

excluyendo los compuestos de la férmula (I) en los que

- R! = H; R? = fenilo; R®= 3-metoxifenilo
- R' = H; R?® = R? = fenilo
- R' = H, R*> = fenilo, R® = 2-tiazoilo.

2., Un compuesto de acuerdo con la reivindicacién 1,
en donde
R' denota H, A, Hal, COOA, COOH, CONH,, CONHA, CONA,, CN,
80,A, SO,NH, o fenilo,
y sus sales y estereoisbmeros farmacéuticamente aceptables}
incluyendo sus mezclas en todas las proporciones.

3. Un compuesto de acuerdo con la rei?indicacién 1
6 2, en donde | |
R? denota fenilo, naftilo, cada uno de los cuales no esta
sustituido o esta mono-, di-, tri-, tetra- o pentasustitﬁidc

con A, Hal, OA, OH, COOA, COOH, CONH,, CONA, CONA; yv/o SO,A o

denota Het,

y sus sales y estereoisémeros farmacéuticamente.aceptables,
incluyendo sus mezclas en todas las proporciones.

4. Un compuesto de acuerdo con una o varias de las
reivindicaciones 1—3, en donde
R® denota fenilo, naftilo, cada uno de los cualés no esta

sustituido o estda mono-, di-, tri-, tetra- o pentasustituido




-1

110

con A, Hal, OA, OH, NH,, NHA, NA,, COOA, COOH, CONH2, CON&,
CONA;, SO,A, CN, C (=NH) NH, y/o C(;NH)NHOH
o denota Het,
y sus sales y estereoisémeros farmacéuticamente aceptables,
5 incluyendo sus mezclas en todas las proporciones.
5. Un compuesto de acuerdo con una o varias de las
reivindicaciones 1-4, en donde
Het denota un heterociclo aromatico mono- o biciclico que
tiene de 1 a 4 atomos de N, O y/o S,
10 y sus sales y estereoisdmeros farmacéuticamente aceptables,
incluyendo sus mezclas en todas las proporciones.
6. Un compuesto de acuerdo con una o varias dé las.
reivindicaciones 1-5, en donde
Het denota piridilo, pirimidinilo, £uranilo, isoxazolilo,
15 imidazolilo, pirazolilo, oxazolilo, pirrolilo} tiazolilo,_
isotiazolilo, tienilo; triazolilo, tetrazolilo, indolilo,
bencimidazolilo o indazolilo,
Y sus sales y estereoisdémeros farmacéuticaﬁenté acéptables,
iﬁcluyendo sus mezclas en todas las proporciones.
20 ’ 7. Un compuesto de acuerdo con una © variasvdévlas
reivindicaciones 1-6, en donde
A  denota alquilo no ramificado o ramificado que tiene 1-10
dtomos de C, en los que 1-7 &tomos de H puedén estar reem-
plazados por OH, F, Cl y/o Br,

25 y sus sales y estereoisdmeros farmacéuticamente aceptables,
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incluyendo sus mezclas en todas las proporciones.

8. Un compuesto de acuerdo con una o varias dé las
reivindicaciones 1-7, en donde
R ‘denota H, A, Hal, COOA, COCH, CONH,, CONHA, CONA,, CN,
S0,A, SO,NH, o fenilo,
R® denota fenilo, naftilo, cada uno de los cuales no esta
gsustituido o estd mono-, di-, tri-, tetra- o pentasustituido
con A, Hal, OA, OH, COOA, COOH, CONH,, CONA, CONA, y/o SdzA o
denota Het,
R® denota fenilo, naftilo, cada uno de los cuales no esté
sustituido o estid mono-, di-, tri-, tetra- o pentésustituido
con A, Hal, OA, OH, NH,, NHA, NA,, COOA, COOCH, CONH,, CONA,
CONA,, SO,A, CN, C(=NH)NH, y/o C(=NH)NHOH o denota Het,
Het denota un heterociclo aromdtico mono- o biciclico que
tiene de 1 a 4 a4tomos de N, O y/o S, | |
A denota alquilo no ramificado o ramificado que tiene 1-10
dtomos de C, en los que 1-7 &tomos de H pueden estar reem-
plazados por OH, F, Cl y/o Br,
Hal denota F, Cl, Br o I,
y sus sales y estereoisémeros farmacéuticamente aceptables,
incluyendo sus mezclas en todas las proporciones. |

9. Compuestos de acuerdo con la reivindicacién 1,
seleccionados del grupo
3,5—difeni1—4—hidroxi—2—metil-6,7—dihidro—tieno[2,3—

blpiridin-6-ona,
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3,5—difenil—4;hidroki—G—oxo—G,7—dihidro—tieno[2,3—binridin—
2-carboxilato de metilo, |
3,5—difenil—4—hidroxi—6—oxo—6,7—dihidro—tieno[2,3—b]piridin—
2-carboxilato de etilo,

acido 3,5—difenil—4—hidroxi—6—oxo—6,7—dihidro—tieno[2,34
blpiridin-2-carboxilico, i
3,5—difeni1—4—hidroxi-N—metil;Qjoxo—6,7—dihidro—tieno[2;3—

b]lpiridin-2-carboxamida, \\“

AN

3,5—difeni1—4—hidroxi—z-hidroximeti?EG,7—dihidro—tieno[2,3—

blpiridin-6-ona,
4—hidroxi—2,3,5—trifenil—6,7—dihidro—tieno[2,3—b]pifidin—6—
ona;
3,5—difenil—4—hidroxi—6—bxo—6,7-dihidro—tieno[2,3—b]piridin—
carboxamida,
3,S;difenil—4—hidroxi—z—metilsulfonil—6,7—dihidro—tieno[2,3-
blpiridin-6-ona, o
2—ciano-3,5—difeni1—4—hidroxi—6,7—dihidro—tieno[2;34
blpiridin-6-ona,
4—hidroxi~5—(2—hidroxifeni1)e3—feni1—2—metil—6,7—dihidro?

tieno[2,3-blpiridin-6-ona,

: 4fhidroxi—5—(2—metoxifenil)—3—fenil—6,7—dihidro-tienb[2,3—

" b)lpiridin-6-ona,

2-cloro-4-hidroxi-5- (2-metoxifenil) -3-fenil-6,7-dihidro-
tieno[2,3-b]lpiridin-6-ona,

2-cloro-4-hidroxi-5- (2-hidroxifenil)-3-fenil-6, 7-dihidro-




10

15

20

25

=

113

tieno[2,3-blpiridin-6-~ona,
2—cloro—4—hidroxi—5f(2—benciloxifeni1)—3—fenil—6;7—dihidro—
tieno[2,3-b]piridin-6-ona,
4-hidroxi-3-fenil-5-(piridin-4-il)-2-metil-6,7-dihidro-
tieno[2,3-b]lpiridin-6-ona,

4-hidroxi-3-fenil-5- (piridin-3-il) -6, 7-dihidro-tieno[2,3-~
blpiridin-6-ona,

4-hidroxi-5- (4-metoxifenil)-3-fenil-6,7-dihidro-tieno(2, 3~
blpiridin-6-ona,

2-cloro-4-hidroxi-5- (4-metoxifenil)-3-fenil-6,7-dihidro-
tieno[2,3-b]lpiridin-6-ona,

4-hidroxi-5- (4-hidroxifenil)-3-fenil-6,7-dihidro~tieno[2,3-

blpiridin-6-ona,

2-cloro-4-hidroxi-5- (4-hidroxifenil)-3-fenil-6,7-dihidro-

tieno[2,3-blpiridin-6-ona,

4-hidroxi-5- (4-cianofenil)-3-fenil-6, 7-dihidro~tieno[2,3-
blpiridin-6-ona,
4—hidroxi—5—(4-dimetilamin0fenil)—3-fenil—6,7—dihidro—
tienol2, 3- b]plrldln—s ona,

4-hidroxi-5- (4-metoxifenil)-2-metil-3-fenil-6,7- dihidro-
tieno[2,3-blpiridin-6-ona,
4—hidroxi—5—(4—hidroxifenil)—2—metil—3—fenil—6,7—dihidro-
t1eno[2 3- b]plrldln—6 ona, |
2-cloro-4-hidroxi-5-(4- (am1noh1drox11m1nomet11)fenll) -3~

fenil-6,7-dihidro-tieno([2,3-blpiridin-6-ona,
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2—cloro—4—hidroxi—5—(4—metilsulfonilfenii)-3—feni1-6,7—
dihidro-tieno[2,3-b]piridin-6-ona,

dcido 4—(2—cloro—4-hidroxi—3—fehil—6—oxo—6,7—dihidro—
tieno[2,3-blpiridin-5-il)benzoico,

2—cloro-4-hidroxi-5- (4-trifluorometilfenil)-3-fenil-6, 7-
dihidro-tieno[2,3-blpiridin-6-ona,
4—(2—cloro—4—hidroxi—S—fenil—G—oxo—G,7—dihidro—tieno[2,3—
blpiridin-3-il)benzamida,
N-metil—4—(2—cloro—4—hidroxi-5—fenil—6—ox056,7—dihidro—
tieno[2,3-blpiridin-3-il)benzamida,
2—cloro—4—hidroxi—5—(3-metoxifenil)—3—fenii—6,7—dihidro—
tieno[2,3-blpiridin-6-ona,
2—cloio—4—hidroxi—5—(3—hidrofenil)—3—feni1—6,7—dihidro—
tieno[2,3-b]lpiridin-6-ona,
4—hidroxi—$—(3—metoxifenil)—2—metil—3—fenil—6,7-dihidro—
tieno[2,3-b]piridin~-6-ona,

4-hidroxi-5- (3-metoxifenil)-3-fenil-6,7-dihidro-tieno[2,3~
blpiridin-6-ona, | |
2-cloro-4-hidroxi-5- (3-cianofenil)-3-fenil-6, 7-dihidro-
tieno([2,3-blpiridin-6-ona,
2-cloro-4-hidroxi-5- (3- (aminohidroxiiminometil) fenil)~-3-
fenil-6,7-dihidro-tieno[2,3-blpiridin-6-ona,
2ecloro—4—hidroxi—5—(3-metilsu1fonilfenil)—3—fenil—6,7—”
dihidro-tieno[2,3-b]lpiridin-6-ona,

acido 3-(2-cloro-4-hidroxi-5-fenil-6-oxo-6, 7-dihidro-
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tieno[2,3-b]piridin-3-il)benzoico,
4-hidroxi-5-(3-trifluorometilfenil)-3-fenil-6, 7-dihidro-
tieno[2,3-b]piridin~6-ona,
2—cloro~4—hidroxi—5—(3—trifluorometi1fehil)—3—feni146,7-‘
dihidro-tieno[2,3-blpiridin-6-ona,

clorhidrato de 2-cloro-4-hidroxi-5~(3-aminoiminometilfenil) -

3~-fenil-6,7-dihidro-tieno(2,3-blpiridin-6-ona,

N-metil-3-(2-cloro-4-hidroxi-5-fenil-6-oxo0-6, 7-dihidro-
tieno[2,3-blpiridin-3-il)benzamida,
3-(4-bromofenil)-4-hidroxi-5~fenil-6, 7-dihidro-tieno[2, 3~
blpiridin-6-ona,
3—(4—clorofeni1)—4—hidroxi~5~fenil—6,7—dihidro—tieno[2,3;
blpiridin-6-ona, |
3-(4-fluorofenil)-4-hidroxi-5-fenil-6, 7-dihidro-tieno(2, 3-
blpiridin-6-ona,
2—cloro—3—(4—fluorofenil)—4—hidroxi—5—fenil—6,7—dihidro—
tieno[2,3-b]lpiridin-6-ona, -
3—(4—bromofenil)—4—hidroxi—5—(piridin—B—il)—6,7fdihidro—
tieno[2,3-b]piridin-6-ona,

3- (4-bromofenil) -4-hidroxi-5- (piridin-4-il) -6, 7-dihidro-
tieho[z,3—b]piridin~6—ona, |

3- (4-bromofenil) -4-hidroxi-5- (piridin-2-il) -6, 7-dihidro-
tieno[2,3-b]lpiridin-6-ona,.
4—hidroxi—3-(4—hidroxifenil)—5—fenil—6,7—dihidro—tieho[2,3—

b]piridin—s—ona,
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4-hidroxi-3— (4-metoxifenil)-5-fenil-6,7-dihidro-tieno([2,3~
blpiridin-6-ona,
2—cloro—4—hidroxi—3—(4—metoxifenil)—5—féni1—6,7—dihidrdf
tieno[2,3—b]piridin—6—ona,
2—cloro—4ehidroxi—3—(4—hidroxifenil)—5-fenil-6,7—dihidfo—
tieno[2,3-b]piridin-6-ona,
4—hidroxi—3—(naft—2—il)—5—fenil—6,7—dihidro—tieno[2)3—
blpiridin-6-ona, |
2-cloro-4-hidroxi-3- (naft-2-il)-5-fenil-6,7-dihidro-
tieno[2,3-b]lpiridin-6-ona,

4-hidroxi-3- (1-hidroxi-naft-2-il)-5-fenil-6,7-dihidro-
tieno[2,3-blpiridin-6-ona, |
2—cloro-4—hidrbxi—3—(1—hidroxi—naft—2—il)-5—fenil—6,7f
dihidro-tieno[2,3-b]piridin-6-ona,

4-hidroxi-3- (4-metilfenil) _5-fenil-6,7-dihidro-tieno[2,3-
blpiridin-6-ona,
2—cloro—4—hidroxi—3—(4—metilfenil)—5—fenil—6,7-dihidrq—
tieno[2,3-b]jpiridin-6-ona,
4—hidroxi—3—(4—trifluorometilfenil)—5—fenil—6,7—dihidro-
tieno[2,3-blpiridin-6-ona,

4-hidroxi-3- (4-n-butilfenil)-5-fenil-6,7-dihidro-tieno[2,3-
blpiridin-6-ona,
2—cloro—4—hidroxi—3—(4—n—butilfenil)—5—fenil—6,7—dihidro—
tieno[2,3-b]piridin-6-ona,

4-hidroxi-3-(4-hidroximetilfenil)-5-fenil-6,7-dihidro-
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tieno[2,3-b]lpiridin-6-ona,

4-hidroxi-3- (4-ter-butilfenil)-5-fenil-6,7-dihidro-
tieno[2,3-b]lpiridin-6-ona,

2-cloro-4-hidroxi-3- (4-ter-butilfenil)-5-fenil-6,7-dihidro-
tieno[2;3—b]piridin—6—ona,

4-hidroxi-3,5-di- (4-metoxifenil) -6, 7-dihidro-tieno[2, 3~

blpiridin-6-ona,

4-hidroxi-3,5-di- (4-hidroxifenil)-6,7-dihidro-tieno(2,3~

b]lpiridin-6-ona,

.4—hidroxi—3—(4—metoxifenil)—5—(4¥fluorofeni1)—6,74dihidro—

tieno[2,3-blpiridin-6-ona,
4-hidroxi-3-(4-hidroxifenil)-5-(4-fluorofenil)-6,7-dihidro-
tieno[2,3-blpiridin-6-ona,

2-cloro-4-hidroxi-3- (4-hidroxifenil)-5- (4-fluorofenil)-6,7-

.dihidro-tieno(2,3-blpiridin-6-ona,

4~hidroxi—3—(4—f1uorofenil)—5—(4—metoxifenil)—6,7—dihidro—
tieno[2,3-b]piridin-6-ona,

4-hidroxi-3- (4-fluorofenil)-5-(4-hidroxifenil)-6,7-dihidro-
tieno[2,3-blpiridin-6-ona,
2-cloro-4-hidroxi-3-(4-fluorofenil)-5-(3-cianofenil) -6, 7-
dihidro—tieno[2,3—b]piridin—6—ona,.

acido 3—(2—cloro-4—hidroxi—3—(4—f1uorofenil)—é-éxo—6,7—
dihidro—tieno[z,3—b]piridin—s—il)benzoico,
z-éloro—4—hidroxi—3—(4—metoxifeni1)—5—(3—cianofenii)-6,7—

dihidro-tieno[2,3-blpiridin-6-ona,
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4—(4—hidroxi—s—feni1—6—oxo—6,7—dihidro—tieno[2,3—b]piridin—
3-il)benzamida, |
4—hidroxi—3-(3—metoxifenil)—5—feni1—6,7—dihidro—tieno[2,3—
blpiridin-6-ona, | |
2—cloro—4—hidroxi—3—(3—metoxifenil)—5—fenil—6,7-dihidro—
tieno[2,3-blpiridin-6-ona,

4-hidroxi-3- (3-hidroxifenil)-5-fenil-6,7-dihidro-tieno[2,3-
blpiridin-6-ona,
z;cloro—4—hidroxi—3—(3—etoxifenil)—5—feni1—6;7—dihidrd—
tieno[2,3-blpiridin-6-ona,

3—(3—f1urofeni1)—4—hidroxi—5—fenil—6,7—dihidro—tieno[2,3-

blpiridin-6-ona,

2—cloro—3—(3—flurofenil)—4—hidroxi—5—fenil—6,7—dihidro—
tieno[2,3-blpiridin-6-ona,
4—hidroxi—3—(3~meti1fenil)—S—fenil—s,7—dihidro—tieno[2,3-
blpiridin-6-ona,
2-cloro-4-hidroxi-3- (3-metilfenil) -5-fenil-6, 7-dihidro-
tieno[2,3-b]lpiridin-6-ona,
3—(3—bromofeni1)—4—hidroxi—5—fenil—6,7—dihidro—tieno[2,3—
blpiridin-6-ona, |
4—hidroxi—3—(3—hidroximetilfenil)—5—fenil—6;7—dihidro—v
tieno[2,3-blpiridin-6-ona,
2-cloro-4-hidroxi-3-(3-hidroximetilfenil)-5-fenil-6,7—-
dihidro—tieno[z,3—b]piridin—6—6na, |

4—hidroxi—3~(3—meti1sulfonilfenil)—5—feni1—6,7—dihidro—
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tieno[2,3-blpiridin-6-ona,

acido 3—(2—cloro—4—hidroxi—S—fenil—G—oxo—G,7—dihidro~
tieno[2,3-blpiridin-3-il)benzoico,
4—hidroxi—3-(2—metoxifenil)—5-fenil-6,7—dihidro—tieno[2,3—
b]piridin-6-ona, |
2—cloro—4—hidroxi—3—(2—metoxifeni1)—5~fenil~6,7—dihidro—’
tieno[2,3-blpiridin-6-ona,
4—hidroxi—3—(2—hidroxifenil)—5—fenil—6,7—dihidro—tieno[2,3—'
blpiridin-6-ona,

2-cloro-4-hidroxi-3- (2-hidroxifenil)-5-fenil-6, 7-dihidro-
tieno([2,3-blpiridin-6-ona,

2-cloro-4-hidroxi-3- (2-benciloxifenil)-5-fenil-6,7-dihidro-
tieno[2,3-b]lpiridin-6-ona,
3-(2—f1uorofenil)—4—hidroxi—5—fenil—6,7—dihidro—tieno[2,3—
blpiridin-6-ona, |
2-cloro-3-(2-fluorofenil) -4-hidroxi-5-fenil-6, 7-dihidro-
tieno[2,3-b]lpiridin-6-ona,

3- (2-bromofenil)-4-hidroxi-5-fenil-6,7-dihidro-tieno (2,3~
blpiridin-6-ona,
3—(2—clorofenil)—4—hidroxi—5—fenil—6,7—dihidro—tieno[2,3—
blpiridin-6-ona,

2-cloro-3-(2-clorofenil) -4-hidroxi-5-fenil-6, 7-dihidro-
tieno[2,3-b)piridin-6-ona, | | |
4—hidroxi—3—(2—meti1fenil)—5?feni1—6,7;dihidro—tienof2,3—

blpiridin-6-ona,

)
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2—cloro—4—hidroxi—3—(2—metilfenil)—5—feni1-6,7—dihidro—
tieno[2,3-blpiridin~6-ona, |
3—(2,4—dimetoxifeni1)—4—hidroxi—5—feni1—6,7—dihidfo—
tieno[2,3-b]lpiridin-6-ona,
3—(2,4—dihidroxifenil)—4—hidroxi—5—fenil-6,7—dihidro—.
tieno[2,3-blpiridin-6-ona,
3—(2—f1uoro—4—hidrokifenil)—4—hidroxi—5—fenil-6,7—dihidro—
tieno[2,3-blpiridin-6-ona,
2—cloro—3—(2—f1uoro—4—hidroxifenil)—4—hidroxi%5~fenil—6,7;
dihidro-tieno[2,3-blpiridin-6-ona,
3—(2efluoro—4—metoxifeni1)—4-hidroxi—5—fenil—6,7~dihidro—
tieno[2,3—b]piridinf6—ona,
2—cloro—3—(2—fluoro—4—metoxifenil)-4—hidroxi—5—fenil—6,7e
dihidro-tieno([2,3-blpiridin-6-ona,
3—(2,4—difluorofenil)—4—hidroxi—5—fenil—6,7—dihidro—
tieno[2,3-blpiridin-6-ona,
2-cloro—3-(2,4—difluorofenil)—4—hidroxi—5—fenil<6;7fdihidro—
tieno[2,3-b]lpiridin-6-ona,
3—(5—cloro—z—fluoro-4—hidroxifenil)—4—hidroxi—5—feni1;6,7—
dihidro-tieno[2,3-b]lpiridin-6-ona,

3—(2-benciloxi—4—fluorofeni1)—4—hidroxi—5—fenil—6,7-dihidro—

‘tieno[2,3-blpiridin-6-ona,

3- (2-benciloxi-4-fluorofenil) -2-cloro-4-hidroxi-5-fenil-6,7-
dihidro-tieno[2,3-b]lpiridin-6-ona,

4-hidroxi-3-(2-hidroxi-4-fluorofenil)-5-fenil-6,7-dihidro-
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tieno[2,3-b]lpiridin-6-ona,
2—cloro-4-hidroxi-3-(2-hidroxi-4-fluorofenil)-5-fenil-6,7-
dihidro-tieno[2,3-b]piridin-6-ona, |
3—(3,5—dibenciloxifenil)—4-hidroxi—5—fenil—6,7—dihidro—
tieno[2,3-b]lpiridin-6-ona, |
3-(3,5—dihidroxifeni1)—4—hidroxi—5—fenil—6,7—dihidro—
tieno[2,3-b]piridin-6-ona |
3—(3,5—dimetoxifenil)—4-hidroxi—5—feni1—6,7—dihidro—
tieno[2,3-blpiridin-6-ona, |
3—(2~benciloxi—5—f1urofenil)—4—hidroxi—5—fenil—6,7—dihidro—
tieno[2,3-blpiridin-6-ona, |
3-(3-fluoro—4—metoxifenii)—4—hidroxi¥5—fenil—6,7—dihidro—'
tieno[2,3-b]piridin~6-ona,
2-cloro-3-(3-fluoro-4-metoxifenil) -4-hidroxi-5-fenil-6,7-
dihidro-tieno[2,3-blpiridin-6-ona,

3- (3-fluoro-4-hidroxifenil)-4-hidroxi-5-fenil-6, 7-dihidro-
tieno([2,3-blpiridin-6-ona,
2-cloro-3-(3-fluoro-4-hidroxifenil)-4-hidroxi-5-fenil-6,7-
dihidro—tiénotz,3—b]piridin—6—ona,
4-hidroxi-3-(3-metoxi-4-bromofenil)-5-fenil-6,7-dihidro-
tieno[2,3-b]lpiridin-6-ona,

4-hidroxi-3- (3-hidroxi-4-bromofenil)-5-fenil-6,7-dihidro—
tieno[2,3-blpiridin-6-ona,
3—(5—f1uoro—2—hidroxifenil)—4—hidroxi—5—fenil¥6,7—dihidro—

tieno[2,3-blpiridin-6-ona,
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2—cloro—3—(5—f1uoro—2—hidroxifenil)~4—hidroxi—5—fenil—6,7f
dihidro-tieno[2,3-b]piridin-6-ona,
3-(2~benciloxi—5—fluorofenil)—2—c1oro—4—hidroxi—5—fenil—6,7?
dihidro-~tieno(2,3-blpiridin-6-ona,
3—(4—bromo~2—metoxifenil)—4—hidroxi—5-fenil—6,7—dihidro—
tieno[2,3—b]piridin—é—ona,

3- (4-bromo-2-hidroxifenil) -4-hidroxi-5-fenil-6, 7-dihidro-
tieno[2,3-b]piridin-6-ona, |
3—(2,6—diflurofenil)-4—hidroxi—5—feﬁi1—6,7—dihiaro—
tieno[2,3-b]lpiridin-6-ona,

2-cloro-3-(2,6-diflurofenil) é4-hidro>£i-5-feni1-6, 7-dihidro-
tieno[2,3-blpiridin-6-ona,
4—hidroxi—3—(2-hidroxi—5—metoxifenil)—5—fenil—6,7—dihidrof
tieno(2,3-blpiridin-6-ona,
3—(2—benciloxi—s—metoxifenil)—4—hidroxi—5—fenil—6,7—dihidfo—
tieno[2,3-b]lpiridin-6-ona, |
4-hidroxi-3—(2—hidroxi—4—metoxifeni1)—S-fenil?6,7fdihidrb~
tieno[z,3—b]piridin—6—ona,
4—hidroxi—3—(2-metoxi—4—metilfenil)—5—fenil—6,7—dihidro—‘
tieno[2,3-b]piridin-6-ona, |
2—cloro—4—hidroxi—3—(2—metoxi—4—metilfeni1)—5—fenil—6,7¥'
dihidro-tieno[2,3-b]lpiridin-6-ona, |
4;hidroxi—3—(2—hidroxi—4—meti1fenil)—5—fenil-6,7—dihidro-
tieno[2,3-b]lpiridin-6-ona, |

2—cloro—4—hidroxi—3—(2—hidroxi—4—metilfenil)—5—feni1—6,7— .
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dihidro-tieno[2,3-blpiridin-6-ona,

4-hidroxi-3- (3-metoxi~-4-metilfenil) - 5-fenil-6, 7-dihidro-
tieno[2,3-]piridin-6-ona,
2—cloro-4—hidroxi—3-(3—metoxi—4fmetilfenil)—5—fenil—6,7—

dihidro-tieno[2,3-blpiridin-6-ona,

4-hidroxi-3- (3-hidroxi-4-metilfenil) -~ 5—fenil—6,7—dihidrb—
tieno{2,3-b]lpiridin-6-ona,

2-cloro-4-hidroxi-3- (3-hidroxi-4-metilfenil)-5-fenil-6,7-
dihidro-tieno[2,3-blpiridin-6-ona,
4—hidroxi—3—(2—metoxi—4—metilfeni1)—5—(3—cianofenil)—6,7—
dihidro-tieno(2,3-blpiridin-6-ona,
4—hidroxi—34(2—hidroxi—4—metilfenil)—5—(3—cian6feni1)-6,74
dihidro-tieno([2,3-b]piridin-6-ona,
2-cloro-4-hidroxi-3-(2-hidroxi-4-metilfenil)-5-(3-
cianofenil) -6, 7-dihidro-tieno[2,3-blpiridin-6-ona,
4—hidroxi—3—(2,6—dihidroxifenil)—5—fenil—5,7—dihidro—
tieno[2,3-b]piridin-6-ona,
4—hidroxi—3—(2—hidroxi-6—metoxifenil)—5—fenil—6,7—dihidro—
tieno[2,3-b]lpiridin-6-ona,
3—(l,4—benzodioxan—6—il)—4—hidroxi—5—fenil—6,7—dihidro-
tieno[2,3-b]piridin-6-ona,
3-(1,4—benzddioxan—6—il)—2—cloro—4—hidroxi—sffenil—s}74
dihidro—tieno[2,3—b]piridin—6—ona, |
2—cloro—3-(3,4—dif1uorofenil)—4—hidroxi—5-fenil46,7~dihidro—

tieno[2,3-blpiridin-6-ona,
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acido 4—(4—hidfoxi—5—fenil—6—oxo—6,7—dihidro—tieno[2,3—
bl piridin-3-il)benzoico,
dcido 4—(2—c10ro—4—hidroxi—S—fenil—G—oxo—G,7fdihidro~

tieno[2,3-blpiridin-3-il)benzoico,
3—(3—carboxifeni1)—4—hidroxi—5-feni1—6,7—dihidro—tieno[2,3-

blpiridin-6-ona,

'3—(furan—z—il)—4—hidroxi—5—fenil—6,7—dihidro—tieno[2,3—
blpiridin-6-ona,

‘2—cloro—3~(furan-2—i1)-4—hidroxi—5—fenil—6,7-dihidro—

tieno[2,3-blpiridin-6-ona,
3—(pirazin—z—il)—4—hidroxi—5—fenil—6,7—dihidro-tieno[2h3—
blpiridin-6-ona, ‘ .
4-hidroxi-5-fenil-3- (piridin-3-il)-6,7-dihidro-tieno[2,3~
blpiridin-6-ona,
2-cloro-4-hidroxi-5-fenil-3- (piridin-3-il) -6, 7-dihidro-

tieno[2,3-blpiridin-6-ona,

4-hidroxi-5-fenil-3-(piridin-4-il)-6,7-dihidro-tieno[2,3-

blpiridin-6-ona,
2-cloro-4-hidroxi-5-fenil-3-(piridin-4-il)-6,7-dihidro-
tieno([2,3-b]lpiridin-6-ona,

2~bromo—3,5—difeni1—4—hidroxi-6,7—dihidro—tieno[2,3-»

blpiridin-6-ona,

2hcloro—3,5—difenil-4—hidroxi—6,7—dihidro-tieno[2,3—
blpiridin-6-ona,

4—hidroxi—5—(2-metoxifeni1)-2—meti1f3—fenil~6,7—dihidro—
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tieno[2,3-blpiridin-6-ona,

2-cloro-4-hidroxi-5- (2-metilfenil) -3-fenil-6,7-dihidro-
tieno[z,3—b]piridin—6—ona,
2-cloro-5-(2-fluorofenil)-4~-hidroxi-3-fenil-6, 7-dihidro-
tieno[2,3-b]lpiridin-6-ona, |
2—cloro—4~hidroxi—3-fenil—s—(piridin—B—il)—6,7—dihidro—
tieno[2,3-b]piridin-6-ona,

2-cloro-4-hidroxi-5- (6-metoxipiridin-3-il)-3-fenil-6,7-

- dihidro-tieno[2,3-blpiridin-6-ona,

2-cloro-4-hidroxi-3-fenil-5-(tiofen-2-1il) -6, 7-dihidro-
tieno[2,3-blpiridin-6-ona,
2-cloro-4-hidroxi-3-fenil-5- (tiofen-3-il) -6, 7-dihidro-~
tieno[2,3—b]pifidin—6—ona,

2-cloro-4-hidroxi-5- (3-metiloxazol-5-il)-3-fenil-6, 7~
dihidro-tieno[2,3-blpiridin-6-ona,
2—cloro—5—(4—trif1uorometilfenil)—4—hidroxi-3—fenil—6;7;
dihidro—tieno[2,3—b]piridih—6—ona,
2-cloro-5-(4-fluorofenil)~4-hidroxi-3-fenil-6, 7-dihidro-
tieno[2,3-b]lpiridin-6-ona,

2-cloro-5-(4-clorofenil) -4~hidroxi-3-fenil-6, 7-dihidro-
tieno[2,3—b]piridin—6~ona,
2—cloro—4—hidroxi—5—(4—metilfenil)—3—feni1—6,7—dihidr§—
tieho[2,3—b]piridin—6—ona,

2-cloro-5- (3-fluorofenil) -4-hidroxi-3-fenil-6, 7-dihidro-

tieno[2,3-blpiridin-6-ona,




10

15

20

25

126

2-cloro-4-hidroxi~5-(3-metilfenil)-3-fenil-6,7-dihidro-
tieno(2,3-b]lpiridin-6-ona,
2—cloro-4-hidroxi-5-(3,4-dimetoxifenil)-3-fenil-6,7-dihidro-
tieno[2,3-blpiridin-6-ona,

2-cloro-3- (4-clorofenil)-4-hidroxi-5-fenil-6, 7-dihidro-
tieno[2,3-blpiridin-6-ona, |
2-cloro-4-hidroxi-3-(naft-1-il)-5-fenil-6, 7-dihidro-~
tieno[2,3-blpiridin-6-ona,
3-(2-etoxipiridin-5-il)-4-hidroxi-5-fenil-6,7-dihidro-
tieno[2,3-blpiridin-6-ona,
2-cloro-3-(4-etilfenil)-4~hidroxi-5-fenil-6, 7-dihidro-
tieno([2,3-b]lpiridin-6-ona,
2-cloro-4-hidroxi-3~[4-(1-metiletil)fenil] -5-fenil-6,7-
dihidro~tieno([2,3-blpiridin-6-ona,
2—cloro—4—hidroxi—s—feni1—3—(4—propilfenil)—6,7~dihidro—
tiéno[z,é—b]piridin—G—ona,
2—cloro-4—hidroxi—3—(1-hidroxi—5~cloronaft—2—il)—5—fenil4_
6,7—dihidroftieno[2,3-b]piridin-6—ona, |
2-cloro-5- (4-fluorofenil) -4-hidroxi-3-(l-hidroxinaft-2-il) -
6,7~dihidro-tieno[2,3-blpiridin-6-ona,
2—cloro—4—hidroxi-3—(1—hidroxihaft—2—il)~5—(4—meti1feni1)-
6,7-dihidro-tieno([2,3-blpiridin-6-ona,

2-cloro-3- (4-fluoro-2-metoxifenil)-4-hidroxi-5-fenil-6, 7-
dihidro-tieno(2,3~-blpiridin-6-ona,

3-(4—fluoro—2—hidroxifeni1)—4—hidroxi-5—(4—metilfenil)—6,7—
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dihidro-tieno[2,3-blpiridin-6-ona,
2—cloro—4—hidr0xi—3—(S—fluoro—z—metoxifenil)~55fenil—6,7—
dihidro-tieno[2,3-blpiridin-6-ona,
2-cloro—4—hidroxi—3¥(3,4-dimetoxifenil)—5-fenil—6,74&ihidro—_v
tieno(2,3-blpiridin-6-ona, |
3—(4—fluoro—2-hidroxifenil)—4—hidroxi—5—(4—metoxifenil)—6,7—‘
dihidro-tieno[2,3-blpiridin-6-ona,.

4cido 3-[2-cloro-4-hidroxi-3-(2-hidroxi-4-metilfenil)-6-oxo-
6,7¥dihidro—tieno[2,3—b]piridin—5—il]—benzoico,'
2—cloro—3—(4,5—difluoro—z—hidroxifenil)—4—hidroxi—5—fenil—
6,7-dihidro-tieno[2,3-b]lpiridin-6-ona, |
2-cloro-4-hidroxi-3-(2-hidroxi-4-metilfenil)-5-(4-
metilfenil)—6,7—dihidro—tieno[2,3—b]piridin—6—ona,
2—cloro—4—hidroxi—3—(2—hidroxi-4—metilfenil)—5—(piridin~3;
il) -6,7-dihidro-tieno[2,3-b]lpiridin-6-ona,
2—cloro—4—hidroxi—3—(3,4;dimeti1fenil)—5—fenil—6,7—dihidro—
tieno[2,3-b]piridin-6-ona,

2-cloro-3- (3-fluoro-4-metil-2-metoxifenil)-4-hidroxi-5-
fenil-6,7-dihidro-tieno([2,3-b]lpiridin-6-ona, |
3—(3—fluoro—2—hidroxi—4—metilfenil)—4—hidroxi—5efenii—6,7—
dihidro-tieno[2,3-b]lpiridin-6-ona, |
3-(3—fluoro—4—metil—z—metoxifenil)—4—hidroki—5¥(4—
metilfenil)-6,7-dihidro-tieno[2,3-b]lpiridin-6-ona,
3-(3-fluoro-4-metil-2-metoxifenil)-4-~hidroxi-5-(4-

fluorofenil) -6, 7-dihidro-tieno[2,3-b]piridin-é-ona, -
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2—cloro-4-hidroxi-3- (2-metoxi-3,4-dimetilfenil)-5-fenil-6,7-
dihidro-tieno{2,3-blpiridin-6-ona,

2—-cloro-4-hidroxi-3- (2-hidroxi-3,4-dimetilfenil)-5-fenil-

' 6,7-dihidro-tieno[2,3-b]piridin-6-ona,

2-cloro-3-(4-fluorofenil)-5- (4-fluorofenil) -4-hidroxi-6,7-
dihidro—tieno[2,3—b]piridin—6—ona,
3-(3-fluoro-2-hidroxi-4-metilfenil)-5-(4-fluorofenil) -4-
hidroxi-6,7-dihidro-tieno[2,3-blpiridin-6-ona,
3—(3—fiuoro—2—metoxi-4—metilfenil)—5—(4—f1uorofenil)—4—
hidroxi—s,7-dihidro—tieno[2,3—b]piridin—6—oha,
2—cloro—3—(3—fluoro—2—hidroxi—4—metilfenil)—5—(4—fluoro—
fenil)-4—hidroxi—6,7—dihidro—tieno[2,3—b]piridin—6—ona,
2-cloro-4-hidroxi-3-(2-hidroxi-4,5-dimetilfenilfenil)-5-
fenil;G,7—dihidro—tieno[2,3—b]piridin—6—ona,
2—cloro—3—(3,4—difluoro—z—hidroxifenil)—4—hidrdxi—5—fenil—
6,7-dihidro-tieno[2,3-blpiridin-6-ona,
2—cloro—3—(4—etil~2—hidroxifenil)—4—hidroxi—5—fenil—6,7—
dihidro-tieno{2,3-blpiridin-6-ona, |
2—cloro—3—(3—fluoro—2—hidroxi—4-metilfenil)—4—hidroxi—5—
fenil-6, 7-dihidro-tieno[2,3-b]lpiridin-6-ona,
2—f1uoro—3~(3—fluoro—2—hidroxi—4—metilfenil)f5;(44fluorb—
fenil)-4-hidroxi-6,7-dihidro-tieno[2,3-blpiridin-6-ona,
2—cloro—3-(4—fluoro—2—hidroxifenil)—4—hidroxi—5—(4;v
metoxifenil)-6,7-dihidro-tieno[2,3-b]piridin-6-ona,

2—cloro—3f(4—fluoro—2—hidroxifenil)—5—(4—f1uorofenil)f4—
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hidroxi-6,7-dihidro-tieno[2,3-b]piridin-6-ona,

2-cloro-3- (4-fluoro-2-hidroxifenil)-4-hidroxi-5-(4-
metilfenil)-6,7-dihidro-tieno([2,3-blpiridin-6-ona,
y sus sales y esﬁereoisémeros farmacéuticamente aceptables,
incluyendo sus mezclas en todas las proporciones.

10. Compuestos de acuerdo con la reivindicacién 1

seleccionados del grupo

2-ciano-3,5-difenil-4-hidroxi-6,7-dihidro-tieno(2,3-
blpiridin-6-ona,
4-hidroxi—5—(3—metoxifenil)—3—fenil—6,7—dihidro—tieﬁo[2,3—
blpiridin-6-ona, | | |
4-hidroxi-3-(1-hidroxi-naft-2-il)-5-fenil-6,7-dihidro-
tieno[2,3-b]lpiridin-6-ona,
3—(4—bromo—2—hidroxifenil)—4—hidroxi—5—fenil—6,7—dihidro—
tieno[2,3-blpiridin-6-ona,
4—hidroxi—3—(2—hidroxi—5—metoxifenil)—5—fenil—6,7—dihidro—
tieno[2,3-b]piridin-6-ona,

4—hidroxi—3—(2—hidroxi—4—meti1fenil)—5—fenii—6,7—dihidrof
tieno[2,3-b]lpiridin-6-ona, |
4—hidroxi—3—(3—hidroxi—4—metilfenil)—5—fenil—6,7—dihidro¥
tieno[2,3-b]piridin-6-ona,
4-hidroxi-3- (2-hidroxi-4-metilfenil)-5-(3-cianofenil)-6,7-
dihidro-tieno[2,3-blpiridin-6-ona,
2—cloro—4-hidroxi—3—(3fhidroxi-4—metilfenil)—5—fenil~6,7—

dihidro-tieno[2,3-blpiridin-6-ona,
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2—cloro—4—hidroxi-3—(3-hidroxi—4—metilfenil)—5—feni1—6,7—
dihidro-tieno{2,3-blpiridin-6-ona,

2—c10ro—4-hidroxi—3—(3—metoxi—4—metilfenil)—5—fenil—6,7—

'dihidro-tieno[2,3-b]piridin-6-ona,

2—cloro—3—(5—fluoro—2—hidroxifenil)-4—hidroxi-5—feni1;6;7—
dihidro-tieno[2,3-blpiridin-6-ona,
2—cloro—4—hidroxi—3—(4—f1uorofeni1)—5—(3—cianofenil)—6,7—
dihidro-tieno[2,3-blpiridin-6-ona,
2-cloro-4-hidroxi-3-(l-hidroxi-naft-2-il)-5-fenil-6,7-
dihidro-tieno([2,3-blpiridin-6-ona,
N-metil-3-(2-cloro-4-hidroxi-5-fenil-6-oxo-6,7-dihidro-
tieno[2,3—b]piridin—é—il)benzamida, |
3—(4—fluoro—2—hidroxifenil)—4—hidroxi—5—(4—metoxifenil)—6,7—
dihidro-tieno(2,3-blpiridin-6-ona, |
2—cloro—3—(4;5—difluoro—z—hidroxifenil)—4—hidroxi—5—feni1—
6,7-dihidro-tieno[2,3-blpiridin-6-ona, |
3—(3—fluoro—2—hidroxi—4—metilfenil)—4—hidroxi—5—fenil—6,7—
dihidro-tieno[2,3-blpiridin-6-ona,
2—cloro—4—hidroxi—3—(2—hidroxi—3,4-dimeti1fenil)—5—fenil;
6,7-dihidro-tieno[2,3-blpiridin-6-ona,
2-cloro-3-(3-fluoro-2-hidroxi-4-metilfenil) -5~ (4-fluoro-
fenil)—4—hidroxi—6,7—dihidro—tieno[2,3—b]pifidin—é—ona,
2-cloro-4-hidroxi-3- (2-hidroxi-4,5-dimetilfenilfenil)-5-
fenil-6, 7-dihidro-tieno[2,3-b]lpiridin-6-ona,

2—cloro—3—(3,4—difluoro—2—hidroxifenil)—4—hidroxi—5—fenil—
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6,7-dihidro-tieno[2,3-b]piridin-6-ona,
2—cloro—3—(4—et1142—hidroxifenil)—4—hidroxi—5—fenil—6/7—

dihidro-tieno{2,3-blpiridin-6-ona,

2—cloro—3—(3—fluoro~2—hidroxi—4—metilfenil)—4—hidroxi—5-
fenil-6,7-dihidro-tieno([2,3-b]piridin-6-ona,
2—cloro—3—(4—f1uoro—2—hidroxifenil)—4—hidroxif5—(4—
metoxifenil)-6,7-dihidro~tieno[2,3-b]piridin-6-ona,
y sus sales y estereoisdmeros farmacéuticamente aceptables, -
incluyendo sus mezclas en todas las pfoporciones. |

11. Proceso de preparacién de compuestos de la fér-
mula (I) de acuerdo con las reivindicaciones 1-10 y sus sa-
les y estereoisdémeros farmacéuticamente aceptables,

caracterizado porqgue un compuesto de la férmula (I1)

? ALK
R2 O/

J/AR\ ()

R1 S NH RS
0
en doﬁde R}, R?, R*® tiene los significados indicadoé en la
reivindicacién 1,
y ALK denota alquilo C1-Cs
se cicla en condiciones basicas,
y/o
una base o acido de la férmula I se convierte en una de sus

sales.
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12. Medicamentos que comprenden al menos un compues-
to de la férmula (I), y/o sus sales y estergoisémeros'farma—
céuticamente aceptables, incluyendo sus mezclas en todas las
proporciones, Y opcionalmente excipientés y/o adyuvantes.

5 13. Uso de compuestos de acuerdo con la reivindica-
cién 1-11, y sus sales y estereoisdmeros farmacéuticamente
aceptables, incluyendo sus mezclas en tbdas las propofcio—
nes, para la preparacidén de un medicamento para el trata-
miento de sindrome metabdélico, diabetes, obegidad, céancer,

10 inflamacién, enfermedades cardiovasculares. |

14. Compuestos de acuerdo con la reivindicacién 1-11
como activadores de AMPK directos.

15. Uso de compuestos de acuerdo con la reivindicécién
1-11 para la preparacidén de un medicamento que aumenta ia.

15 captacién de la glucosa en células musculares.




10

0%

133

RESUMEN

La presente invencién se refiere a compuestos-de la foér-

mula (I)
R? OH
R3
AN
ri—< | 0
ST N7 o
H

en donde R!, R* y R® son como se definen en la reivindicacién
1, incluyendo sus composiciones farmacéuticas y su uso en el

tratamlento y/o la prevencidn de enfermedades y trastornos

' modulados por agonistas de AMP. La invencidn también se re-

fiere a intermediarios y a un método de preparacién de com-

puestos de la férmula (I).
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* Reivindicacion(es):

1. Un compuesto de la férmula (1)

i

en la que:

R! denota H, A, OA, OH, Hal, NO,, COOA, COOH, CHO,

COA, CO-NH, CONHA, CONA:, CN, SO2A, SO:NHz, Ar o

Het,

R2, R® denotan cada uno, de modo independiente entre sf, Ar

0 Het, :

Ar denota fenilo, naftilo, cada uno de los cuales no estd

sustituido o estd mono-, di-, tri-, tetra- 0 pentasustituido con A,
. Hal, OA, OH, CHO, COA, NHz, NHA, NAz, NO,, COOQA,

COOH, CONH;, CONA, CONA, SO.A, CN, C(=NH)NHo,

C(=NH)NHOH y/o Het,

Het denota un heterociclo insaturado o aromatico mono- o

biciclico que tiene de 1 a 4 dtomos de N, O yo S, que puede

estar mono-, di- o trisustituido con Hal, A, Ar, OA, OH, CHO,

COA, COOH, COOA, CN, NOz, NHp, NHA, NA,, CONH;,

CONHA y/o CONA,

A denota alquilo no ramificado o ramificado que tiene 1-10

atomos de C, en los que 1-7 dtomos de H pueden estar

reemplazados por OH, F, CI y/o Br, o denota cicloalquilo que

tiene 3-7 atomos de C,

Hal denota F, C, Bro |, _

y sus derivados, sales, solvatos y estereoisdmeros

farmacéuticamente aceptables, incluyendo sus mezclas en

todas las proporciones,

excluyendo los compuestos de la férmula () en los que ,

- R' = H; R? = fenilo; Re= 3-metoxifenilo ’

-R'=H; R2= R3 = fenilo

- R'=H, R2 = fenilo, R3 = 2-tiazoilo.

2. Un compuesto de acuerdo con la reivindicacién 1, en donde
R! denota H, A, Hal, COOA, COOH, CONHz, CONHA, CONA,
CN, SO2A, SOsNH; o fenilo

y sus sales y estereoisémeros farmacéuticamente aceptables,
incluyendo sus mezclas en todas las proporciones.

3. Un compuesto de acuerdo con la reivindicacién 1 6 2, en
donde

R? denota fenilo, naftilo, cada uno de los cuales no esta
sustituido o esta mono-, di-, tri-, tetra- o pentasustituido con A,
Hal, OA, OH, COOA, COOH, CONHz,. CONA, CONA, ylo
SO2A 0 denota Het, '

y sus sales y esterecisémeros farmacéuticamente aceptables,
incluyendo sus mezclas en todas las proporciones.

4. Un compuesto de acuerdo con una o varias de las
reivindicaciones 1-3, en donde

R® denota fenilo, naftilo, cada uno de los cuales no estd
sustituido o esta mono-, di-, tri-, tetra- o pentasustituido con A,
Hal, OA, OH, NHz, NHA, NA2, COOA, COOH, CONH2, CONA,
CONAz, SO2A, CN, C (=NH)NH y/o C (=NH)NHOH o denota
Het,

y sus sales y estereoisémeros farmacéuticamente aceptables,
incluyendo sus mezclas en todas las proporciones.

5. Un compuesto de acuerdo con una o varias de las
reivindicaciones 1-4, en donde

Het denota un heterociclo aromatico mono- o biciclico que
tiene de 1 a4 atomos de N, O y/o S,

y sus sales y estereoisdmeros farmacéuticamente aceptables,
incluyendo sus mezclas en todas las proporciones.

6. Un compuesto de acuerdo con una o varias de las
reivindicaciones 1-5, en donde ' ‘

Het denota piridilo, pirimidinilo, furanilo, isoxazolilo, imidazolilo,
pirazolilo, oxazolilo, pirrolilo, tiazolilo, isotiazolilo, tienilo,
triazolilo, tetrazolilo, indolilo, bencimidazolilo o indazolilo,

y sus sales y esterecisémeros farmacéuticamente aceptables,
incluyendo sus mezclas en todas las proporciones.

7. U compuesto de acuerdo con una o varias de las
reivinc  «ciones 1-6, en donde

A der .ta alquilo no ramificado o ramificado que tiene 1-10
atomes cz C, en los que 1-7 dtomos de H pueden estar
reemy lazados por OH, F, Cl y/o B, '

y Sus s.° estereoisdmeros farmacéuticamente aceptables,
incluy >ri¥ s mezclas en todas las proporciones.
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Industria y Comercio
SUPERINTENDENCIA

Bogota D.C.,
2020

Doctor(a)

SUAREZ DE PAEZ LUZ CLEMENCIA
Apoderado(a) y/o Representante de
MERCK PATENT GMBH

REFERENCIA Radicacion No. 10 124423
Solicitud internacional PCT/EP2009/001937
Fecha inicio fase nacional 11/11/2010

Tramite 11
Evento 378
Actuacién 430

Oficio No. \ .E..J. _5_2 8._9_

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de la Decision 486 de la
Comision de la Comunidad Andina, articulo 27 del Tratado de Cooperacion en Materia de Patentes (PCT), regla
51 bis del Reglamento y Circular Unica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La solicitud no contiene la copia del documento en que consta la cesién del derecho a ia patente del inventor al
solicitante 0 a su causante, conforme a lo establecido por el articulo 26 literal k) de la Decisién 486 de la
Comision de la Comunidad Andina. Cuando se trate de documentos otorgados en el extranjero, estos deberan
legalizarse de conformidad con lo dispuesto por los articulos 259 y 260 del Codigo de Procedimiento Civil.
Cuando se trate de las declaraciones a que hace referencia {a Regla 4.17 ii} de! Tratado de Cooperacion en
Materia de Patentes PCT., el alcance de las tales declaraciones se determinara segun indiquen claramente una
cesion de derechos del inventor al solicitante o su causante, de conformidad con lo dispuesto en el numeral
5.2.15 del Capitulo Quinto, Titulo X de la Circular Unica de Superintendencia de Industria y Comercio.

En cumplimiento de lo dispuesto por el articulo 39 de la Decision 486, se le requiere para que dentro del término
de dos meses siguientes a la fecha de notificacion del presente oficio, complete los requisitos anteriormente
enunciados. En caso de no dar cumplimiento al presente requerimiento, la solicitud se considerara abandonada y
perdera su prelacion.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del capitulo quinto del titulo
primero de la Circular Unjca No.1Qe 2001.

Directora de Nueyas Creaciones (c)

2.6 N0V, 2010

El anterior requerimiento fue notificado por fijacion en lista de fecha

adpali
Al contestar favor indique el nimero de Sede Centro; Carrera 13 No. 27-00 Pisos 2, 5, 7 y 10 PBX: 5870000
radicacion que se encuentra a continuacion Sede CAN: Av. Cra 50 No. 26-55 int. 2 Tel: 5880070

Call Center 6513240. Linea 01800-910165
Web: www.sic.gov.co e-mail: info@sic.gov.co
Bogot4 D.C. - Colombia



