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Senora Jefe.
DIVISION DE NUEVAS CREACIONES
Superintendencia de Industria v Comercio

k. s, D.

Asunto : OQposicion a la solicitued de patente de Invencion wulada

“COMBINACIONES DE  ROSIGLITAZONA Y
DONEPEZIl, PARA MEJORAR LA FUNCION

Referencia : Expediente N° 08 (128928

COGNITIVA”
Solicitanie + 831 PITIARMCO yﬁRTO RICO, TNC
Oposirora : PROCATDS S.A.

Publicada en la Gacpta de la Propiedad Indusirial
N® 602 a{: de Marza de 2009 '

Yo, FLIANA ISAURA MORENQ BOHORQUEZ ahogada en siercicio, identilicat
coma aparece al pie de su lGrma, (‘f(\]l tarjetn profesional Moo 83823 de! Conseio
Supey{ la Judicatura, e mi condicion de apoderada de la sociedad PROC-‘APL/
S.A. 2 conformada bajo las Jeves de la Republica de Colembia v domiciliada en In
civdad Jde Barranauilla, Colombia, atentainente manificsto que estande dentro Jel
tevmiono de ley v por orden expresa de mi representada, presento oposicion & la
coneesion del registro de la Patente de Tnvencion titulada “COMBINACION DE
ROSIGLITAZONA Y DONEPEZIL PARA MEJORAR LA FUNCION
COGNITIVA”, cuvo titular ¢s SB PHARMCQO PUERTQ RICO, INC, v pide a
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Usted dectarar fundada esta oposicion y en consecuencia negar el registro de b patente

solicitada.

/

1. INTERES PARA ACTUAKR

Conforme a o dispuesto en el articulo 42 e fa Decision 480 de 2000 (e fa
CAN, estando dentro del término estipulado por la ley, manifieste el legitimo interés
de nuestra representada parm oponerse al registro de la patenre de L referencia,
atenctiendo a que la solicitud pretendida no cumple con los requisitos dispuestos en la
ley como se analizard mas adelante v de ser concedida alectaria directaimente Ia
comercializcion e algunos productos de i representada, cque conticnen, en /
particule ROSIGLITAZONA. Por lo tanto, solicito respetucsamente a ese Despachao

ge SN Teier en cuenm la presente oposicion dentro del tramite administrativo (que se

surte en esta Superintendencia.

2. FUNDAMENTOS DE HECHOS

2.0, La solicitud ohieto de fa presente (ue presentada el 19 de marzo de 2008
reivindicando  prioridad bajo la zolicitud USZO0507T19253F del 2Q0509.22; v
LIS20050727377P del 2005.10-17; v fue publicada en Colembia, en la Gaceta de ia
Propiedad  Incluscrial N° 602 del 31 de Marzo de 2009, cuva publicacion
internacional corresponde a la WO2007038117 del 2007-0405.

2.2 La solicitud colombizna 08 028928 objetsr de la presente oposician, se reficre u una
composicion  farmweéuticn que  comprende  tanto  rosiglitazona o wna sal

lartmacéuticamente  aceptable  de la misma como  donepezit o una sl

Carera 1IN LIBOS QU104 Tl 5702 101213 -6 2050 28 - B (701G LE 10 Ty
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farmacéuticamente aceptable del mismo que ex de utilidad en ¢ trmtamicnto o
profilaxis de la enfermedad de Alzheimer u otras demencias v el deterioro cognitiva
leve; la invencion también se refiere a formas de dosificacion omles que
comprenden rogiglitazona o una sal farmaceéuticamente aceptable de ka misma y
donepezil o una sal farmacéuticamente aceptable del mismo.

2.3.En primera instancia, se debe advertir que las reivindicaciones tambien se refieren
al uzo v a un métado de tratamiento y no salo a la composicion tarmacologica o a
un metodo de labricacion mediante la cual se obtenga un producto rangible v
segiin la legishcion, decigion 486 de la Comunidad Andina de Naciones, Articulo
14, “Los Paises Miembros otorgardn patentes pava las invenciones, sean de prodncto o de
procedimiento (..)7, los usos no estan contemplados como patentables; v, Articulo
20 “No seriin patentables (..) d} los métados terapénticos o quiningicos pard el rutamicento
humano o animal, asi como los métodos de diagnostico aplicados a los seves Tuananos o
animales”. Solo serin patentables os productos o procedimientos. Por lo tanto a luz
de ta norma, dicha materia referente al use y a un método de tratamiento o seria
patentable.

2.4 Ahora bien, con base en el articulo 14 de la Decision 486 de la CAN consagim lo
siguiente: “Los paises miembros otorgavdn patentes pard las invenciones, scan de preducto o
procedimiento, en todos los campos de la teenologiu, siempre que seam nievas, tenguan nivel
ineentivo y sean susceptbles de aplicacion industrial”. Asi las cosas, las invenciones
chieto de patente deben ser nuevas v tener nivel inventivo. Bien, pues antes de Ia
fecha de prioridad de esta solicitud se encuentran los siguientes documentos que

afecta la patentabilidad de la presente solicitud:

o DI1: WO2005074917 publicada el 18 de agosto de 2005,
e D2 WO0035437 publicada el 22 de junio de 2000.

Careern 13N 11995, Q0104 TeL (STH2 13 1213 - 62050 21 - Faw (3TN 6 12 19 79
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2.5.El documento D1, particularmente en la desceipeion revela compuestos de
lenserina atiles en ia direccion o el tratamiento de diabetes v/o complicaciones,
como la demencia vascular, v la resistencia de insuling, azociada con I diabetes
dande los compuestos de lenserina son carbamatos que inhibe a actividad Je
acetilcolinesterasa, Como  tal, segin se define en las reivindicaciones, asta
anterioridad D1 revela el uso de un tiazolidinediona {(tal como roziglitazonal cn
conjunto con donepezil {ver reivindicaciones 1, 2 v 11 de DI} Asi las cosas, cono
lo evidencia dicho documento DI, ln presente solicinud no es novedosa pues lo

revelado ya se encontraba en el estado de la téenica.

[
[

Ahora bien, por su parte el documento D2 revela la utilizacion de un agente que
mejora la sensibilidad Jde insulina de sistena nervioso central, que incluve of uso de
una tiazolidinediona tl como rosiglitazona, ver reivindicaciones 6 v 7 para el
tratamiento de la enfermedad de Alzheimer, por lo que la materia revelada en D2,
en combinacion con l marteria de D1, cualquier persona versada en ln matenia

puede Hegar de manera obvia v evidente a 1o que prerende la presente solicitud.

2

7. Por o tanto, este documento objeto de oposicion a la luz del documento DI
carece evidentemente de NOVEDAD v en combinacion con lo cue dicta el
documento D2 la presente carece de ALTURA o NIVEL INVENTIVO.

2.8 En consecuencia v de acuerclo a lo descrito anteriormente, se deriva que Ta solicitud

colombiana 08 (28928 no puede prerender un moenopolio por patente toda vez

que o que pretende no cumple con los tres requisitos necesarios para su

proteccion,

2.9.Que por consiguiente, respecto a la solicitud pretendida se tiene que:

2.9.1. CARECE DE NOVEDAD: Segun la decision 486 de la Comunidad Andina de

Naciones, Articulo 16.- “Una invencion se considevard  nwera cuomdo no estd

Carrera 13 Ne 1995, O 104 Tel. (570 2 13 1213 - 62050 21 - Fax. (ST1Y 6 12 19 7Y
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29.3.

comprendida en el estado de la téenica. EL estado de la téenica comprenderd odo fo e
hava sido accesible al priblico por wna  descripeion escvita w oval, atilizacicn,
comercializacion o cualguier otro nm(’iim antes de fa fecha de presentaciom do la solicitud
de patente o, en sicaso, de la priovidad veconocide.”. A la techa de prioridad, 22 de
septiembre de 2005 va era conocido, pues coma se demostro, er parte del arte
anterior con base en el documento DI, un compuesto famnacéutico que
combine un  tiazolidinediona Gal como  rosiglitazona) ¢n conjunto con

donepezil, sobre el cual busca proteceion eun el capitulo reivindicatorio.

CARENCIA DE ALTURA INVENTIVA. Segin la Decigion 486 Jde b

Comunidad Anding de Naciones, Articulo 18.- “Se considerard gue wned invenciin
tiene nivel inventive, si pard una persona det oficio nomahnente versada en ba meteric
téenica comrespondiente, esa invencion no ludiese vesultado obwic ni se habicse devivado
de manara cvidente del estado de o tdonica.”. A I fecha de prioridad, 22 de
septiembre de 2005, a partic del documento D2 en combinacion con D1,
pucde Hegar de manera evidente al uso de rosiglitazona con la adicion de
donepezil para el pratamiento de la enfermedad de Alzheimer, =obre ¢l cual

busen proteccion en el capitulo reivindicatorio,

CARENCIA DE APLICACION INDUSTRIAL La Decision 486 de la CAN

consagra en su articulo 14 lo siguiente: “Los paises micmbros otorgardn patentes
Petva das ineenciones, seem de producto o procedimiento, en todos Tos coompos de a
recnologia, siempre dgue sean miewds, tengan nivel imeentico vy sean suscepribles e
aplicacion industrial”. La presente solicitud carece de aplicacion Industrial va rjue
como se demostrd anteriormente, algunas clavsulas reclaman el métode
terapéutico v estos no son aplicables industrialmente porque privmere no se
obtiene un producto o proceso; vy segundo no es reproducible o repetible a

escala industrial. Por lo ranto, el objeto de la presente invencion referido a los

Carrera 13 Ne 11995, O 104 Tel. (57T 213 12 13- 062090 2 - Fax. (5T 6 12 19 79
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usos v ométodos terapéuticos, no cumplen con el requisito Jde la aplicacion

industrial.

2.10. Dado lo anterior, es posible deducir que Ia solicitud v lo reivindicado no es
ohjeta de patentabilidad pues es contrario a lo que dicta Ia Decision 480 de Ia
Comunidad Andina de Naciones, Articulo (4. “Los Paises Micmbros otongandn
patentes paret lus invenciones, scan de producto o de procedimiento, en todos los campos de
teenologia, siempre due sedn meevas, tengan nivel inventica y sean susceptibles de aplicacion
idnstrial.”. La solicitud  pretendida no cumple con los tres requisitos dJe

patentabitidad.

2.11. 7 Por tode lo anterior, atentamente solicito a usted que se sirva dectarar fundada
o presente opozsician v negar el registro Patente de invencion denominada
“COMBINACION DE ROSIGLITAZONA Y DONEPEZN. PARA
MEJORAR LA FUNCION COGNITIVA”, cayo titwlar es SB PHARMCO
PUERTO RICO, INC, solicitud Colombiana que aparecio publicada en la Gaeeta
de Ia Propiedad Industrial N® 602 del 31 de Marzo de 2009.

3. PRUEBAS

De conformidad con lo dispuesto por las normas vigentes, solicito a usted tener

como prueba en este asunto los siguientes:
o D1:.WO2005074917 publicada el 18 de agosto de 2005,

Carenrn 1Y Ne 11995, OF 104 Tel. (571)2 131213 - 6205021 - Fax. (5T G 12 10 79
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o  D2Z2.WO0035437 publicada el 22 de junio de 2000,

4. FUNDAMENTO DE DERECHO
Fundamento esta observacion en las normas legales siguientes:
4.1, Numen! | delarticulo 586 del Codigo de Comercio.
4.7, Articule 42 de la Decision 486 de [a Comision def Acuerdo de Cartagenit.
4.3, En las demas normas concordantes,
5. ANEXOS

Fam los efectos correspondientes anexo al presente escrito los siguientes documentos:

1. Poder para actuar en el presente.

2. Documento que acredlita al representante legal de PROCAPS S.A.

3. Recibo de caja del respectivo pago de tasa.

4. Copias de los documentos:

o DI1:WO2005074917 publicada el 18 de agosto de 2005,
D2: WOQ035437 publicada ¢l 22 de junio de 2000,

L]
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6. NOTIFICACIONES
Para efectos de notificaciones que por disposicion del articulo 50 del Decreto

01 de 1984 debe hacer su Despacho, informo que mi representada y la suscrita

recibiremos notificaciones en la Secretaria de'su Despacho o en mis oficinas situadas

en la Carrera 13 Ne 11995, Of. 104 de esta ciudad de Begota.

Seror Superintendente,

g@@w@w -

ELIANA ISAURA MORENO BOHORQUEZ T
C.C. 51'975.664 de Bogota e \5 o L T
T.P.A.83823del CS.dela). X \,.
’/7//, - B > ! ; <\/\‘
// ! | \
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PROCAPS

PODER ESPECIAL

Yo, WALTER TANAKA TATEKAWA, mayor de edad y vecino de la ciudad de
Barranquilla (Colombia), identificado como aparece al pie de mi firma, quien en el.
presente documento actiia en calidad de Representante Legal de la sociedad PROCAPS
S.A. sociedad legalmente constituida y domiciliada en la ciudad de Barranquilly~
(Colombia), por el presente documento otorge a la doctora’ ELlANA TSA
MORENO BOHORQUEZ, abogada en eje/‘rcm identificada como aparece-al pic de . -
su tirma, con tarjeta profesional No. 83823 del'C.S. de la J., poder especial, ampllo y
suficiente, para formular oposiciones u observaciones a la sohcntud de patente No: 08~
28928, tltulada “GOMBINACION DE ROSIGLITAZONA 'Y DONEP ZIL'.s:'.'vl
PARA MEJORAR 1A FUNCION COGNITIVA”, g#o titular es SB PH.}]& o
PUERTO RICO INC., publicada enla gaccta 'No. 602 del 31 de malzo de 2009.. -, 0. tT e

¥ £ “ : . ot == = !
Nuestro apoderado queda facultado, de manerd exptesc pala tcahzar todo tipo de
actos necesarios para llevar a cabo el trimite de la oposicion, incluyendo, sin limitacion,
preparar y presentar solicitudes, hacer declaraciones, pagar tasas, contribuciones e
impuestos, recabar los titulos ‘o certificados. Asimismo quedan autorizados para
impugnar administrativa y judicialmente todo lo que fuere resuelto en el expediente a
que se hace expresa referencia en el presente poder, con todas las facultades generales y
esPW'.'.. a5 que fuera 1cquendo para ella.

De la misma manera, adcmés de las facultades que le confiere la naturaleza del presente
mandato, se encuentran facultados para recibir, desistir, transigir, sustituir, y reasumir el

presente poder, incoar accmnes mtelponel recursos y demas facultades conferidas por
la ley. :

IO

Dado y Firmado en Barranquilla (Colombia) a los 10 dias del mes de Junio de 2009.

! ‘1 - : LR ». Ve oy
- ' '.'.'- : oot
& e N 16251923 E T
NIT: 890.106.527-5 - e _
Representante Legal e T
\ i LT
g’@ae N =9, A
ELIANA ISAURA MORENO BOHORQ_UEZ. Ol i

C.C. 51'975.664 de Bogota
T.P.A. 83823 del C.S. de la J.

CALLE 80 No. 788-201 - A.A. 50330 - P.B.X.:(575) 3530783 - 3789000 - 3719900 + FAX: (575) 3533949 - 3558434 - 3533681 - 3532997
BARRANQUILLA - COLOMBIA « NIT.: 890.106.527-5
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fué presentado personaimente ante el sustrito nolariopor Elicie T scui<

Moienrs  Deho goeR
Identificedo CC. H19I1s6&4 Bogof
T.P. dg Abogado No.J'gL% 2D
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03-12011868 024802 PROCAPS S.A. )
Barranquilla, 11 de Junio de 2009 Hr:09:39:53 No. 13503061
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<::I:":F"'I“‘;‘a D¢ CAMARDA DE "COMERCTIO

co mERCIo 04*****E*?**i?*f*?*f*i*f*gtgii*%*&*?*******i’*** |

D€ BARARANQUILLA -

CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS. C . Co
PROCAPS S.A.---~~----=-----~ B e m—————— - B L ST e
NIT: 890.106.527-5. - - |

EL SUSCRITO SECRETARIO DE LA CAMARA DE COMERCICO DE BARRANQUTLLA, CON
FUNDAMENTO EN LAS INSCRIPCIONES DEL REGISTRC MERCANTIL:

CER T?i FICA.

Que por Escrltura' Piblica No ' 1 190 del 22 de Julic  de 1976,

otorgada en la Notaria Tercera de Barranqullla, ingcrito(as) en

del libro rggapectivo, e constituida la sociedad--------w-------=~-—-

esta Camara, de Comercio, el 28 de Julio de 1976 bajo el No. 6,070
limitada endminada//fg;ODUCTORA DE CAPSULAS DE GELATINAS LIMITADA

*PROCAPS/ LIMITADA",--------- it

CER'TIFICA
Que por EscrlturaJWPubliéét”Nb ; 1,307, del - 28 Jdeh“dpnio de 1979,
otorgada en la, Notaria: Tercera de | Barranqullla,- inscrito(as) en
esta Camara de Comer01o, bel, 23 de JullO de 1979 bajo el No. 10, 039

del libro respectlvo, la: 5001edad antes menc1onada—~fe ———————————————— E
se trangformo 'en ‘soc1edad‘ anonlma bajo ‘1a denom1nac1on soc1a1 de-

"PRODUCTORA DE CAPSULAS DE GELATINA 5.A." PROCAPS L
: al < e s ) ’
CER T FTea

Que por . Escritura Piblica No. 3,8105:691 31 de Dic/bre de 1980,
otorgada en 1la Notaria Primera de Barranguilla, inscrito(as) en’

esta Cémara de Comercio, el 30 de Enero de 1981 bajo el No. 12,705
del libro respectivo, la sgociedad antes menc1onada—~;f ————————————————
se transformo en sociedad de responsabllldad limitada bajo al’ razon
social de "PRODUCTORA DE CAPSULAS DE GELATINA LIMITADA "PROCAPS LI -
MITADA", —~=======—===mmm--mm--= bl il ————mmmm

CERT I F I C A .
Que por Escritura Publlca No.” 3, 755 del 10 de Nov/bre dé.i983,

otorgada en la Notaria Unica de ' Soledad, inscrito{as) en esta
Cdmara de Comercio, el 22 de Nov/bre de 1983 bajo el NO ‘17 922 del

libro respectivo, la sociedad antes mencionada-------------=t----e---=

se transformo en sociedad anonima bajo 1la denOmlngc1on gocial de

"PRODUCTORA DE CAPSULAS DE GELATINA S5.A. “PRDCAPS S.A. “.—~—~-—ee1~——
CERTIFICA

Que por Escritura ‘Piblica No. 3,615 del 06 ‘de Dic/bre de 1996,

otorgada en la Notaria 2a. “de Barranquilla, inscrito(as) en-esta
Camara de Comercio, el 20 de Dic/bre de 1996 bajo el No. 67,218 del

rumo cor

.........

""z-r'.l"x'.q':rw!rn'*_[__ U N T 1 N U A s xx L 3
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE

DOCUMENTOS .

PROCAPS S.A.
NIT:

libro respectivo, la sociedad

cambio de razon social, por la denom;nacxon LABORATORIOS PROCAPS S.A
CERTIFICA
Que por Bscritura Pablica No. 3,775 del 18 de Dic/bre de 1996,
otorgada en 1la Notaria 2a. de Barranquilla, inscrito{as) en esta
Camara de Comercio, el 23 de Enerc de 1997 bajo el No. 67,704 del
libro respectivo, la sociedad antes mencionada----------------—--------
cambio de razon social, por la denominacion PROCAPS S.A., ----------
CERTIVPFICA
Que dicha sociedad ha sido reformada por las sigquientes escrituras
y/0 documentos privades: . .
Numero aaaa/mm/dd Notaria No. Insc o Reg aaaa/mm/dd |
39 1979/01/18 MNotaria 3a. de Barranquilla. 9,452 1979/01/24
992 1981/04/30 Notaria 1a. de Barranquilla, 13,112 1981/05/06
1,464 1982/08/27 Notaria Unica de Soledad 15,533 is82/09/08
2,744 1983/08/18 Notaria Unica de Soledad 17,416 1983/08/26
3,826 1984/07/16 ©Notaria Unica de Soledad 19,554 1984/07/27
3,835 1985/08/26 WNotaria Unica de Soledad 22,230 1985/09/04
2,260 1986/09/10 Notaria Unica de Soledad. 24,995 1986/09/15
1,849 1989/07/11 Notaria 2a. de Barranquilla. 33,909 1989/07/13
444 1990/02/21 Notaria 2a. de Barranguilla: 16,101 i%90/03/16
3,090 1991/12/17 Notaria 2a. de Barranguilla 43,993 1992/01/28
269 1993/02/01 Notaria 2a. de Barranquilla 48,428  1993/02/16
2,342 1993/07/28 HNotaria 2a. de Barranquilla 50,582 1993/08/10
3,652 1993/11/09 Notaria 2a. de Barranquilla 51,798 1993/11/22
3,615 1996/12/06 HNotaria 2a. de Barranquilla 67,218 1996/12/20
89 1997/01/16 HNotaria 2a. de Barranquilla 67,704 1997/01/23
2,070 1997/07/17 RNotaria 2a. de Barranquilla 70,627 1997/07/31
2,281 1997/08/04 Notaria 2a. de Barranquilla 70,813 1997/08/14
765 1999/04/22 Notaria 3a. de Barranquilla 80,628 1999/04/23
459 2001/02/21 Notaria 2a. de Barranquilla 91,502 2001/02/23
2,608 2001/10/05 Notaria 2a. de Barranquilla 95,771 2001/11/08
1,730 2004/07/29 Notaria 2. de Barranquilla 112,999 2004/08/26
416 2005/03/03 ©Notaria 2. de Barranguilla 1li6,364 2005/03/10
1,613 2005/07/28 Notaria 2. de Barranquilla 119,322 2005/08/18
CERTIPFICA

Que de acuerdo

890.106.527-5.

con la{s} escritura(s) arriba citada(s),

antes mencionada

la sociedad

se rige por las siquientes disposiciones:
DENOMINACION O RAZON SOCIAL:

PROCAFPS S5.A.
SIGLA: PROCAPS.

e e i P e e e o o o £ R e e e e e mm mm m mm EE e e e e e b A R e e e e e —

DOMICILTIO PRINCIPAL: Barranguilla.

NIT NoO:
MATRICULA MERCANTIL::

8%0.106.527-

5.

24,802.

c

ERTIFICA
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‘Direccion para notlflcaclones jud1c1ales.
CL 80 No 78 B.- 201,
De la ciudad de Barranguilla.

CERTIF¥FICA
DURACION: El térming/ de dﬁraCién. de 1la sociedad se fijé'hasta el
18 de Agesto de 2073. ' ' . :
C E R T I F I C A

OBJETO SOCIAL: El. objeto pr1HC1pa1 de’ la sac1edad sera; a} -La fabri-
cacion de capsulas. y otros productos similares a partir de materia-
les tales como gelatlnas ‘U otros:de distinta naturaleza que puedan
ser utilizados .Como ‘~envases olrec1p1entes de productos y sustancias
quimicas, farmaceuticas. Y‘ cosmethas,, para _ugo y consumo humano y

veterinario; b)-La. -investigacion; desarrollo ¥ fabricacion de toda

clase de productos y-sustancias quimicas,- farmaceutlcas Yy cosmeticas
para uso y Cconsumo humano, animal 7y vegetal; c¢)-La compra y venta de
materias primas, insumos y praductos 1ntermedlos necesarics para los
procesos de fabricacion: de gustancias quimicas, farmaceuticas,alimen
ticias y -cosmeticas, asi como la comercializacion interna y externa

de los productos  terminados,:d) La compra, venta, importacion, ex-

portacion y distribucion dé’ toda clase de elementos instru-
mentales vy equlpos medicos,quirurgicos;odontologicos,y hospitalarios
para la salud humana y.an;mal . e)La compra,venta, exportacion y dis-

distribucion de dulces. confites,  galletas . y todo tipo. de
golosinas o alimentos para el consumo humano. f)}) Actuar como re-
presentante 0 . agente de personas 'naturales y jurldlcas nacig-
nacionalesg v extranjeras en la realizacion de operaciones’ o tran-

sacciones relacionadas .con la industria farmaceutica. y en especial
con cualquiera de 1las actividades descritas en los literales a},
by, <). d) v e} antes descritos; g} Prestar los servicios de
asesoria y consultoria en . las areas adminigtrativas, de mer-
cadeo, analisis clinico, asistencia tecnica, investigacion,: costos y

produccion, exportaciones, importaciones, ventas, relacionadas con

iguales © similares actividades a las que c0nst1tuyen el objeto de
PROCAPS S.A.,. asi como .log de: publlCldad y promocion de productos
quimicos, cosmeticos yy_farmaceutlcos para uso humano, animal o in-

dustrial; h)-Adquirir, operar,. adminigtrar vy explotar, a cualguier.
tituleo, empresa ¢ establecimiehtos dedicados a la 1nvest1gac1on, de-
sarrollo, fabricacion o comercializacion de productos quimicos, far—

maceuticos hospitalarios. o cosmeticos. En desarrcllo de su objeto
principal, la sociedad 'podra tomar interes social como acciénista,

BTN
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__DOCUMENTOS . _ _

PROCAPS S.A. - ==wr===--mmmm - mmmmm oo R
NIT: 890.106.527-5.

socio o fundador de empresas que tengan igual o similar objeto, com-
prar, vender, importar y exportar maquinarias, 1nsumos y repuestos
requeridos para el desarrcllo de sus actividades; tomar dinerc en
prestamo, fimanciar vy garantizar las operaciones comerciales gque ce-
lebre con terceros relativas a su objeto; celebrar y ejecutar todo
tipo de actos y contratos necesarios para desarrollar sus operacio-
nes; 4girar, aceptar, otorgar y protestar todo tipo de titules valo-
res e instrumentos negociables; comprar, vender y constituir grava-
menes sSobre bienes muebles e imnmuebles; designar representantes o
apoderados en el pais y en el exterior y, en general, realizar cual-
quier acto o negocio que sea necesario o conveniente para el desa-
rrollo de su objeto social y para la mejor proteccion de sus intere-
ses corporativos o 1la de sus socios. La sociedad podra garantizar
el cumplimiento de obligaciones adquiridas por terceros o por sus
socios, para 1o cual podra inclusive constituir gravamenes reales
sobre sus bienes de cualquier naturaleza.-----------------—-"-~—~~----

CERTIVFICA

CAPITAL Nro Acciones Valor Accion
Autorizado

Srkrekdk¥*+43, 000,000,000 *rrrdsriiisi++) (000,000 *bdkkddhkddhrirtt+] 000
Suscrito

GrExkkkkkrr] 229,071,000 *Fddiridbihid] 229, (7] Fekkkkiikkwssriix] (000

Pagado
Seadxdrdidd] 229 (71 000 trkddddddrkdd} PG (QF] vriddtdiEiidEAiasr}] 000

CERTIPFICA

ADMINISTRACION: La direccion y administracion de la sociedad corres-
pondera a la Asamblea General de Accionistas, a la Junta Directiwva,
al Presidente, al Vicepresidente y a un Gerente General. Corresponde
a la Junta Directiva las sigquientes funciones y atribuciones entre
otras: Autorizar cualquier acto ¢ contrato cuya cuantia sea superior
al equivalente en pesos Colombianos a doscientos cincuenta mil dola-
res de los Estados Unidos de America (US$250.000}), licquidados a la
tasa de cambio representativa del mercado vigente el dia en gue se
surta la transacion. Cuando se trate de operaciones en wvirtud de
las cuales 1la sociedad garantice obliqaciones de terceros o de los
socios, se requerira gque la operacion sea aprobada con el wvoto de
por lo menos 2/3 partes de los integrantes de la Junta Directiva.

La sociedad tendra un Presidente , quien ejercera la representa-
cion legal de la sociedad y tendra las siguientes atribu-
ciones entre otras: Bjecutar las decisiones de 1la Asamblea
General de Accionistas y de la Junta Directiva. Ejercer la Represen-
tacion Legal de 1la sociedad en todos los actos y contratos que se
requieran para el desarrollo del objeto social, de conformidad con
lo previste en 1las leyes ¥y en los presentes estatutos. Constituir
apoderados judiciales y extrajudiciales, recibir notificaciocnes,
absolver interrogatorios de parte, confesar obligaciones de 1la
sociedad, transigir, disistir y allanar a la sociedad en cualquier
asunto judicial. Aprobar y celebrar en nombre de la socieda todo
acto o© contrato cuya cuwantia sea igual o inferior al equivalente

*kkkdkkkkd O O N T I N U A *2kkktrrt+
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en pesos colombianos a doscientos cincuenta mil dolares de los”

Estados Unidos de America (US8$250.000), liguidados a la tasa de
cambio representativa del mercado vwvigente: . el dia en gque se surta
la trangacion o celebracion del acto. Las. demas funciones que le
correspondan comd Representante Legal por disposicion de la ley,

de estos estatutos o de la Junta Directiva. El Presidente tendra un
suplente, designado- "por 1la Junta Directiva, quien reemplazara al.

Pregidente en sus, faltas temporales, absolutas © meramente acciden-
tales, con entidades facultades vy sin que .sea necesario para ello
acreditar la .ausencia del principal. La sociedad tendra un Vicepre-
sidente designado por 1la Junta Directiva, quien, tambien ejercera la

representacion legal” de la- SOCLedad,,pudlendo ejercerla: conjunta o
separadamente con el Presidente. Hl vicepresidente ‘teéndra 1las.

siguentes facultadeés entre otras. Ejecutar dentro de su competencia
las decisiones - de. 1la Asamblea General de Accionistas, de la Junta
Directiva y del Pre51dente Ejercer . la representac1on legal de la
sociedad en todos' Tosg actos [y contratos 'que se requieran para el
desarrollo del objeto ;soc1a1 P de conformldad con Jo previsto en las

leyes y en los: presentes estatutos Constltulr apoderados Judiciales

¥ xtrajud1C1a1es,, recibir notlflcac1ones, absolver 1nterr0gatorlos'

de parte, confesar obllgac1ongs de la. soc1edad transigir, desistir
¥y allanar a la sociedad cualquier aSunto judicial. Aprobar y

celebrar en nombre de la SOCledad tode acto o contrato cuya cuantia

sea igual o inferior al equlvalente en pesos, colombiancs a ciento.
cincuenta mil dolares de los Estados Unidos de America (US$150.000),

liquidados a la tasa de cambio representativa del mercado vigente
el dia en que se surta la aprobac1on o celebracion del acto, siempre
que  no se trate de enajenar bienes -inmuebles o cualquier otro activo
fijo de 1la sociedad, inclusive de naturaleza . muebles, acciones,

cuotas o partes e '~ interes ' 1nverSLones y todo. tipo de derechos?

de la sociedad, o de constituir gravamenes sobre cualqulera de los
anteriores, facultades gque radican exclusiva Yy privativamente en
cabeza del Presidente.;;Las demas funciones gue le corresponda como
Representante legal por d15p051c1on de la ley, de estos estatutos
o de la Junta Directiva. El Vicepresidente  tendra (1) .suplente,

designado por la Junra Dlrectlva, quien lo reemplazara cconjunta o

geparadamente en sus faltas temporales, absolutas o meramente

accidentaleg, con identicas facultades y sin gque sea necesario para
ello acreditar la ausencia del principal.. La sociedad tendra un (1)
Gerente -General, con su regpectivo Suplente; ‘designados por la:Junta

Directiva. ELl Suplente reemplazara al Gerente General en sus'faltash

temporales, absolutag o meramente accidentales, qu1en juntoc con, elﬁ
gerente general, llevaran la representa01on legal de la sociedad,

con identicas- . facultades, pudiendolas ejercer conjunta o separada-
mente <con el 'Presidente 'y Vicepresidente, con identicas facultades

[r—]
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que el Gerente General y sin gque sea necesario para ello acreditar
la ausencia del titular. El Gerente General tendra las siguientes
facultades entre otras: Ejercer la representacion legal de la sccie-
dad, en todos los actos y contratos que se reguieran para el desa-
rrollec del objeto social, de conformidad con 1lo previsto en las
leyes y en 1los presentes estatutos. Aprobar y celebrar en nombre de
la sociedad todo acto o contrato cuya cuantia sea igual o inferior
al equivalente en pesos Colombianos a Cincuenta Mil dolares de los
Estados Urnidos de America (US$50.000), liquidados a 1la tasa de
cambio representativa del mercado vigente el dia en que se surta la
aprobacion o© celebracion del acto, siempre que no se trate de emaje-
nar a cualquier titulo bienes inmuebles ¢ cualquier otro activo fijo
de la sociedad, inclusive de naturaleza smueble, acciones, cuotas o
partes de interes, inversiones y todo tipo de derechos de la socie-
dad o de constituir gravamenes sobre cualquiera de las anteriores
facultades que radican exclusiva vy privativamente en cabeza del
Presidente.  --c-r--mmmmmmmmmm e -

CERTIPICA

Que segin Acta No. 116 del 27 de Junio de 1997 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la scciedad:

PROCAERS L e e T ---
cuya parte pertinente se inscribidé en esta Camara de ComerC1o el
15 de Agosto de 1997 bajo el No. 70,838 del libro respectivo,
y segun Acta No. 127 del 22 de Marzo de 2000 correspondiente a
la Asamblea de Accionistas en Barrangquilla, de la sociedad:

PROCAPS . A, — - —m—mmmm o mm o oo e e e
cuya parte pertinente se inscribi® en esta Camara de Comercio, el
29 de Mayo de 2000 bajo el No. 87,250 del libro respectivo, fueron
hechos los siguientes nombramientos:

CLASE: JUNTA DIRECTIVA

Principales
1. Minski Gontovnik Ruben CC **dwxs+] 483,082
2. Minski Gontovnik Meyer CC . **kkk+e7 461,324
3. Minski Gontovnik Jose CL. *#*xxk*x*8 [7],834

Suplentes
1. Minski Zirberblum Elliot CC. ®#*%2x272 219 5473
2. Minski Deitel Daniel EEEREk ok ko k& ok ok ok
3. Minski Sharon PR . *990,212,08B2,805

CERTIFICA

Que segiun Acta No. 116 del 27 de Junio de 1997 correspondiente a
ia Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS
§.A. cuya parte pertinente se inscribid en esta Camara de Comercio,
el 15 de Agosto de 1997 bajo el No. 70,838 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre Identificacidn
Presidente.

kkkkbkxdidr O O N T T N U A +trterthotd
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Minski Gontovnik Ruben . = - L | CC.¥*x*¥x%¥%7 463,982
Suplente del Presidente :

Minski Minski Abraham - o o CC ***xxx%%802, 575
Vicepresidente. L S . o

Minski Gontovnlk Meyer R - QO *xxdxkxF 461,324

Suplente del v1cepre51dente‘

Mingki. Gontovnik Jose o R CC.*+*%%4%8, 671,834,

CERTIFICA

Que segin Acta No. 11 del 01 de Febrero de 2001 cofrespdndlente a
la Junta Directiva en Barranguilla, de la sociedad: PROCAPS S.A.

cuya parte pertlnente se inscribid en esta Camara de Comercio, el

12 de Febrero de,.2001 bajo el No. 91 273 del llbro respectlvo
fueron hechos los 51gu1entes nombramlentos T

Cargo/Nombre = ' ..o i Tdentificacién
Gerente General. - .- . . " ";;_l,]m S .
Uribe Ochoa Gulllermo LUlS . _— Q'g-'; LCCux**x**T0, 073, 754"

N F{m]  CERT I F I c A' ,f;u'\‘
Y - . ﬁ_ ] . ot

Que segun Acta- No. 406 del 02 de Sep/bre de’ 2004 correspondlente a
la Junta Directiva,6 en Barranquilla, . de la sociedad: PROCAPS S.A.

cuya parte pertinente se inscribid 'en esta Camara de Comercio, el-
09 de Sep/bre de 2004 bajo el No. 113,263 del libro respectivo,

fueron hechos los 51gulentes nombramlentos. ‘ ,
Cargo/Nombre: R s o Identificacién
Suplente del Gerente. /// ' ' o

Tanaka Tatekawa;Walter 5' -: ‘_CC.f*****16,251,923-

CERTIFI C A

Que segilin Acta No. 124 del 29 de Marzo de’ 1999 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS
S.A. cuya parte pertinente se inscribié en esta Camara de Comercio,
el 04 de Agcosto de 199%9% bajo el Nao. 82,226 del libro respectlvo
fuercn hechos los siguientes nombramlentos

Cargo/Nombre -t S _Identlflcac1on
Revisor Piscal Ppal. S T T ST
Vargas Pertuz Ana Isabel T T CC.*xk*x*%32 §96,645

C E‘RiT IFICh

Que segin Acta No. 127 del - 22.de Marzo. de 2000 correspondiente a
la Asamblea de Accionistas. en Barraanllla de la SOCledad PROCAPS

irmereprer, A LA T BSL0.S80 v
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S.A. cuya parte pertinente se inscribid en esta Camara de Comercio,
el 29 de Mayo de 2000 bajo el No. 87,250 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre Identificacién
Supilente del Revisor Fiscal.
Lozada Villareal Milena CC. +sv¥*v+*32 748,111

CERTIVFICA

Que por Escritura Pablica No. 2,784 del 07 de Dic/bre de 2007,
otorgada en la Notaria 2 a. de Barrangquilla cuya parte pertinente
se inscribid en esta Camara de Comercio, el 2¢ de Dic/bre de 2007
bajo el No. 3,492 del libro respectivo,-----------—---—---~"-"-"~--————-~==~~
y las inscripciones 3.492-1, 3.493, 3.494, 3.495, 3.496, 3.497, ----
3.498, 3.499, 3.500, 3.501, 3.502, 3.503, 3.504, 3.5%05, 3.506, -----
3.507, Consta gque RUBEN MINSKI GONTOVNIK, C.C. No. 7.463.982, ------
obrando comp Presidente y Representante Legal de la sociedad C.T.

NATURMEGA S.A., que obrandc en su condicion de Presidente y -------
Representante Legagl de la sociedad PROCAPS S5.A., el presidente ----
debidamente facultado por los Estatutos Sociales y por el Maximo
Organe Social, otorga los sigquientes poderes: Otorgar poder ------ --
general, amplic y suficiente a los dectores JOSEFINA DEL CARMEN ----
MIELES BUELVAS <CC.N0.33.138.497; a MARCELA CARVAJALINO PAGANO ------
CC.No.22.579.748; CRISTINA VIOLI FRANCESCHINI CC.No.22.463.716, con
las facultades que se transcriben a continuacion: a.- Para que -----
representen a la sociedad PROCAPS S.A, ante todo tipo de -----------
autoridades administrativas y jurisdiccionales, en asuntos de ------
naturaleza civil, laboral, comercial, penal, aduvanera, cambiaria,
tributaria, policiva, administrativa y fiscal. b.- Contestar y -----
presentar demandas, requerimientos, recursos, pedir y aportar ------
pruebas, recibir, notificarse, ejercer la accion de tutela, --------
tramitar incidente de desacato, comparecer en los procesos que -----
cursen contra 1la sociedad, allanarse en nombre de la sociedad en
los asuntos gque sean necesarios, transigir, desistir, sustituir,
renunciar y reasumir el poder. c.- La facultad expresa de ----------
conciliar, por tanto pueden llegar a acuerdos conciliatorios, ------

transaccionales, judiciales o© extrajudiciales o extrajudiciales,
cualquiera que sea su cuantia, para 1lo cual las apoderadas deben
aportar la autorizacion simple vy escrita del Representante legal

de 1la sociedad. d.- Podran presentar solicitudes de devolucion y/o
compensacion de impuestos, ventas y rentas, recibir los pagos por
lag devolucicones y adelantar todo tramite o proceso administrativo
ante 1la DIAN, de tal forma que en ningun momento quede sin ---------
representacion legal de la sociedad. PODERES ESPECTALES: a.- Se ----
confiere poder especial amplio y suficiente a las personas que se
determinan segquidamente, que conforman el grupo A y B, para, para
que conjuntamente suscriban contratos de suministros de mercancias
y servicios con entidades ocficiales, hasta la suma de OCHOCIENTOS
MIL DOLARRS DE LOS ESTADOS UNIDOS DE AMRRICA (USB00.000.00), -------
liquidados a la tasa representativa del mercado vigente en el dia
que se realice 1la respectiva transaccion. Grupo A. WALTER NANAKA
TATEKAWA CC.No.16.251.923, CLAUDIA TANGARIFE CASTILLO -------------
CC.N0.41.660.293, CARMEN ALICIA FLOREZ CC.No.22.434.044, IVAN - ----—-

xkhkkhkdwddd OO N T I N UJ A *tdkdribrs
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METHODS FOR TREATMENT OF COMPLICATIONS OF DIABETES

CROSS-REFERENCE TO RELATED APPLICATIONS
This application ¢laims the benefit under 35 U.B.C. §118(e) of U.S.
Provisional Application No. 60/540,722, filed January 30, 2004, the cntirety of

which is incorporated by (his reference.

TECHNICAL FIELD
The invention relates to pharmaceutical compounds generally and, more
particularly, to various methods and compositions for the treatment of diabetes and

associated sequelae.

BACKGROUND

Physostigmines, also called “eserines,” are known cholinesterase inhibitors.
These compounds are also useful in the treatment of glaucoma, Myasthenia Gravis,
and Alzheimer's disease, and as antidotes against poisoning with organophosphates.

The natural isomer of physostigmine has blocking properties, as well as,
agonist properties st the neuromuscular acetyicholine receptor (AChR). By
contrast, (+)-physostigmine shows only negligible inhibition of
cholinesterase (ChE). See Brossi etal, FEBS Lett, Vol 201, pages190-192
(1986).

Even though (+)-physostigmine has only negligible ChE inhibitery activity,

it is effective as a protective preh‘e'ahnen‘_c drug against multiple lethal doses of sarin, A

see Albugquerque et al, Fundam. Appl. Caltoxicol., Vol. 5, pages 182-203 (1985).
The observed beneficial protection appears to be due to direct interactions of the
carbarnates ﬁvith the pestsynaptic nicotinic AChR. The protective effectiveness of
the carbamates against organophosphates appears to be related to the direct ability of
the carbamates to decreésc the hyperactivation caused by accumulation of the
neurotransmitter.

Diabetes mellitus affects about 17 million citizens of the United States and is

the 5" leading cause of death by disease in the United States. Direct and indirect
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medical expenditures attributable to diabetes were estimated at 132 billion US
dollars (see Hogan et al., (2003) Economic costs of diabetes in the US in 2002,
Diabetes Care, 26(3):917-932). Direct medical expenditures alone totaled 91.8
billion US dollars and comprised 23.2 billion US doilass for diabetes care, 24.6
billion US dollars for chronic complications attributable to diabetes, and 44,1 billion
US dollars for excess prevalence of peneral medical conditions (fd). Hogan et al.
report that in 2002, diabetes more than doubled the cost of health care in the United
States.

Thus, diabetes imposes a substantial economic burden to society and, in
particular, to those individuals with diabetes and their families. Hogan et al. stated
that“‘[e]]inﬁnating or reducing the health problems caused by dizbetes through
factors such as better access to preventive care, more widespread diagnosis, more
intensive disease management, and the advent of new medical technologies could
Signiﬁcantly improve the quality of life for people with diabetes and their families
while at the same tune potentially redvucing national expenditures for health care
services and increasing productivity in the U.S. economy™ (Jd. at 917). Therefore, a
long felt need exists for improved disease management, particularly, new and
umproved treatments.

Diabetes mellitus is also considered a risk factor for the development of
vascular dementia, such as Alzheimer's disease (AD). Insulin's role as a
neuromodulator in the brain is beginning to emerge, raising a question regarding its
significance for AD. Insulin dysregulation may contribute io AD pathology throngh
several mechanisms including decreased cortical glucose utilization particulatly in
the hippocampus and entorhinal cortex; increased oxidative stress through the
formation of advanced glycation end-products; increased Tau phosphorylation and
neurcfibrillary tangle formation; and increased f-amyloid (AP) aggregation through
inhibition of insulin-degrading‘ enzyme. Thus, effective treatment of diabetes
mellitus may also prevent or slow the onset of diabetes associated sequelae.

It has been reported that erythrocyte membrane protein glycosylation
increases by 3.4 fold in diabetes (Dave, Patel, Katyare, (2001) Indian J. Clinical
Biochem., 16(1).81-88). However, insulin or sulfonylurea freatment was not

reported to reduce the extent of glycosylation (/d.). These authors also reported that
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erythrocyte membrane acetylcholinesterase activity decreased only in the
sulfonylurea treated group (Id). In particular, the Vmax of acetylcholinesterase
decreased only in the sﬂfon‘:ylurea treated group {(/d.).  While, serum
butyrvicholinesterase activity was relatively low in the diabetic and insulin treated
diabetic groups, the diabetic state exhibited a decreased Vmax for components I
and II of serum butyrylcholinesterase (#d.). Furiher, these authors report that in vitro
incubation with insulin differentially affected thé Na plus, K plus-ATPase and serum
butyrylcholinesterase activities ({d.).

In addition, erythrocyte membrane acetylcholinesterase activity has been
reported to be significantly decreased in insulin-dependent diabetes mellitus, with
activity negatively cotrelating with the fasting blood glucose level (see Suhail and
Rizvi, (1989), Erythrocytc membrane acetylcholinesterase in  typel
(insulin-dependent) diabetes mell-ifus, Biochem. J., 259:897-899)., This report
suggested that the number of active enzyme molecules (AChE) in diabetes was
reduced.

Previous studies have also demonstrated that PKC-dependent processes are
involved in both ACH-induced Ca2+-signaling and insulin secretion. For exawnple,
the newrotransmitter acetylcholine (ACh) increases cytosolic free calcium and is
thought to stimulate insulin secretion from pancreatic beta-cclls by activating
receptors coupled to phosphatidylinositol breakdown, thereby, generafing [P3 and
diacylgtycerol, which activates protein kinase C (PKC).

Finally, it has been reported that ACh plays a role in the release of hepatic
insulin sensitizing substance and the treatment of insulin resistance. This report
stated that administration of ACh by a non-liver specific mechanism (intravenous)
did not reverse insulin resistance induced by surgical denerveation.

Thus, the literature provides indefinite and conflicting reports of potential
links between acetylcholine, acetylcholinesterase and diabetes, including types |
and II.

Accordingly, a need in the art exists for selective agents, active in vivo,
having an acceptable therapeutic window, and minimal side effects, for treaiing

diabetes mellitus and associated complications.
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DISCLOSURE OF INVENTION

The invention relates to a method of treating a subject comprising
administering an effective amount of a2 phenserine compound or phenserine-like
compound of the invention or an effective amount of a phanmaceutical composition
according to the invention to a subject, e.g., a mammal, such as a hwmnau, thought to
be in need of such treatment.

The invention zlso relates lo a method of treating diabetes mellitus and/or
associated sequelae, such as- reducing the risk of vascular dementia associated
therewith or cielaying the onset of such a complication, comprising treating a subject
with an effective amount of a phenserine compound, for example, phenserine,
{(-)-N-phenylcarbamoyl eseroiine); and/or the (+) isomer of phenserine, and/or a
pharmaceutically acceptable salt or ester thereof, A phmfmaceutically acceptable salt
is preferably a tartrate, a phosphate, or a fumarate salt.

The invention also relates to a methed of treating diabetes mellitus and/or
associated seguelae by treating a subject with a phenserine-like compound, such as
donepezil, galantamine, rivastigme and/or tacrine. Phenserine  and/or
phenserine-like compounds may be used to prevent or reduce insulin resislance
and/or to treat dementia associated with AP protein and neurofibrillary tangles.

The invention also relates to pharmaceutical compositions comprising an
effective amount of a phenserine compound and/or phensenine-like compound
and/or 2 pharmaceutically acceptable salt or ester thereof, and a method for the
treatment of diabetes meilitus associated sequelaec and/or the risk of vascular
dementia.

The invention also rclates to pharmaceutical compositions comprising an
effective amount of a phenserine compound and/or phenserine-like compeund
and/or a pharmaceutically acceptable salt or ester thereof, and a method [or the
treatment of diabetes mellitus associated sequelae and/or insulin resistance.

The invention also relates to a method according to the invention comprising
administering to the subject an effective amount of a phenserine compound and/or
phenserine-like compound of the invention or a pharmaceutical composition

according to the invention, in combination with a hypoglyeemic agent selecied from
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the group consisting of sUlfonyluréas, meglitinides, biguanides, thiazolidinediones,
alpha-glucosidase iphibitors, and/or mixtures thereof.

The invention als:j refates to a method of freating a diabetic condition or
complication, for example, a subject’s blood glucose levels (hyperglycacmia or
hypoglycaemia), carbohydrate intake levels, responsiveness or non-responsiveness
to hypoglycemic agents, diabetic nevropathy, diabetic retinopathy, vascular
dementia, kidney function, pregnancy, ketone levels, hyperlipidaemia, and/or
coronary artery disease, by administering to the subject an effective amount of a
phenserine compound and/or phenserine-like compound of the invention or a
pharmaceutical composition according to the invention.

The invention further relates to a use of a pharmaceutical compound of the
invention in the manufacture of a medicament for the treatment 0‘{ diabetes and/or
diabetes associated sequelac. The invention also relates to the manufacture of a
pharmaceutical composition comprising a phenserine compound and/or a
phenserine-like compound and/or a pharmaceutically acceptable salt thereof for the
trcatment of diabetes meltitus and/or associated sequelae, such as the risk of vascular

dementia and/or insulin resistance.

BEST MODES FOR CARRYING OUT THE INVENTION

Surprisingly, the phenserine compounds and phenserine-like compounds
according to the present invention are useful in the management, treatment and/or
prevention of diabetes and/or complications associated with diabetes. The
phenserive compounds and other compounds of the invention produce fewer
undesitable side effecls than other carbamate analognes known in the art, Turther,
the phenserine compounds are more brain-targeted versus the rest of the body and
are more rapidly cleared from the blood than other AChEIs. Accordingly, the
method for treating diseases, suph as diabetes and/or associated segquelac
{e.g., vascular dementia, insulin resistance, hyperglycenia, responsiveness or
non-responsiveness to hypoglycemic agents,- and/or diabetic neuropathy) using
compounds according to the present invention représent a significant advance over

the prior art.
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Diabetes mellitus is a disease in which the body does not produce and/or
properly use insulin. Improper use of insulin (e.g., insulin resistance) is one of the
underlying causes of type Il diabetcs and may lead to typel diabetes if the
pancreatic cells fail due to the insulin secretion demand placed on them. Insulin
resistance occurs when the body fails to respond properly to the insulin it alrcady
produces. Ninety percent of people with type II diabetes are thought to be insulin
resistant to some extent. Furthermore, insulin resistance may affect more than 60
million Americans, with. onc in four of them likely to decvelop type II diabetes.
Additionally, research indicates that insulin resistance is associated with an
increased risk for heart disease and stroke.

Insulin is a hormone that is needed to convert sugar, starches and other food
into energy needed for daily life. The most common forms of diabetes are type I
(also referred to as “insulin dependent diabetes™ or “juvenile diabetes™) or type 11
diabetes (also referred to as “non-insulin dependent diabetes” or “adult on-sct
diabetes™), although, other classifications exists, for example, diabetes bronze,
which typically results from pancrcatic damage caused by iron deposition, and
gestational diabetes, which typically appears during pregnancy and disappears after
birth.

Currently, there are five distinct classes of hypoglycemic agents available for
the treatment of type Il diabetes, each class displaying unique pharmacologic
properties.  These classes are the sulfonylurcas, meglitinides, biguanides,
thiazolidinediones, and alpha-glucosidase inbibitors. The invention provides
another class of agents, (e.g., phenserine compounds and/or phenserine-like
compounds), useful in the treatment of diabetes, such as type [I diabetes. The
phenserine compounds and/or phenserine-like compounds may be administered
alone or in combination with one or more hypoglycemic agents.

Acetylcholinesterase inhibitors, such as the phenserine and phenserine-like
compounds, may be useful in the treatment of insulin resistance. However, insulin
resistance develops in the liver, therefore, it may be presumed to be preferable to
minimize the diffusion of the acetyicholine esterase agonist into the spinal cord and
brain. In particular, administration of ACh targeted to the liver is a logical choice,

as opposed to the brain and spinal cord. Thus, the development of insulin resistance
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in the liver teaches away from the use of the compounds of the present invention, as
the compounds (e.g., phenserine) are more brain-targeted versus the rest of the body
and are more rapidly cleared from the blood than other AChEISs.

As used herein, “treatment of diabetes” and the “management of diabetes,”
are used interchangeably and does not necessarily mean a complete cure. It means
that the symptoms or complications of the underlying disease are reduced, and/or
that one or more of the underlying cellular, physiological, or biochemical causes or
mechanisms causing the symptoms or complications are reduced. It is understood
that “reduced,” as used in this context, means relative to the untrcated state of the
disease, including the molecular statc of the disease, not just the [Shysiological state
of the disease. The term treatment of diabetes also includes within its scope the
prophylactic treatment of an asymptomatic subjcct, such as a mammal, particularly a
human, thought to be at risk of developing diabetes.

As used herein, “effective amount” means an amount of an active ingredient
administered to the patient, which will be effective to improve, preveni, delay the
onset of, or treat the disease condition or associated complications in the patient.

Phenserine, (-)-N-phenyl carbamoyleseroline, has the structure:

@—NHCOO ¢Ha
O

CHy CHg

Phenserine, ((-)-N-phenylcarbamoyl eseroline), is a carbamate analog of
physostigmine (Phy), which is a lorig-acting inhibitor of cholinesterase. Phenserine
was first prepared by Polonovski, (1916), Bull. Soc. Chim. 19, 46-59, and technical
details were summarized by Beilstein, Handbuch der Organischen Chemite, 4th edn.
vol 23. Springer Verlag, Berlin, pp 333 (1954)). It was reported in the literature
without any stated practical use.

In addition, the phenserine compounds of the present invention include

the (+) isomer of phenserine, which has the following structure;



2k

WO 2005/074917 PUT/US2O05/02559

10

15

20

{3a5)-1,3a,8-trimethyl-1,2,3,3a,8,8a-hexahydropyrrolo[2, 3-blindol-5-yl phenylcarbamate

The phenserine compounds of the invention may be synthesized, for
example, by using processes known in the art. For example, U.S. Patents 6,495,700,
5,409,948, 5,171,750, 5,378,723, and 5,998,460, and International Patent
Publication WO 03/082270 A1, all of which are hereby incﬁ:porated hy reference in
their entirety, describe the preparation of phenserine compounds of the invention
and assays that may be used to test compounds of the invention. The phenserine
compounds of the invention include carbamates having specificity for the inhibition
of acetylcholinesterase and/ot inhibition of -AAP synthesis, including, but not
linﬂted to, {-)-N-phenylcarbamoyl eseroline {which may also be referred to as
(3aR}-1,3a,8-trimethyl-1,2,3,3a,8 8a-hexahydropyrrolo| 2,3-blindol-3-yl
phenylcarbamate _ ar phenserine);
(333)—‘1,3a,8-trimethy1-1,2,3,3&,8;Ba-hexahydropyrrolo[z,3-b]indo!-5-yl
phenylcarbamate or Posiphen™; (-)-2'-methylphenylcarbamoyleseroline; (-)-2'4'
dimethylphenylcarbamoyleseroline;  (-)-4™-methylphenylarbamoylescroling;  (-)-2'-
ethylphenylcarbamoyleseroline; (-)-phenylcarbamoyleseroine; (-)-(-)-2'4.6'
trimethylphenylcarbamoyleseroline; {-)-2'-chlorophenylcarbamoylescroline;
(—)—2',6'—diclﬂomphenylcarbamﬂylseroline; (-)-physovenol; (-)-5-0-2"-
methylphenylcarbamoyl)physovenol; (-)-3, 34, 8, 8a-tetrahvdro-3a,
8-dimethyl-2H-thieno-[2,3-bJindole-5-o butyl carbamate: (-3,
33,8,Sa-tetrahydro-Sa,8-dimethyl-ZH—thieno[2,3-b]indole-5l01 heptylcarbamate;
(-)—3,3a,S,Sa-tetrahydro-Sa,8-dﬁnethy1—2H—thien.o[2,3-b]indole-ﬁ-ol
phenylcarbamate;
{-)-3,3a,8,8a-tetrahydro-3a,8-dimethyl;-2H-thieno[ 2,3-b]indole-5-ol
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2'-methylphenylcarbamate;
(-)-3,3a,8,8a-tetrahydro-3a,8-dimethy-2H-thieno[ 2,3-blindole-5-ol
2'-isopropylphenylcarbamate;  {-)-thiaphysovenine, (-)-Phenyl-thiaphysovenire;
(-)-2' 4'-dimethylphenyl-thiaphysovenine and/or pharmaceutically acceptéble salts
thereof.  Additional compounds that may be used in the invention include
(3a8)-3a-methyl-1,2,3,3a,8,8a-hexahydropyrrol[2,3-b]indol-5-y1
N-4'-isopropylphenylcarbamate;
(3aR)-3a-methyl-1,2,3,3a,8,8a-hesahydropyrrol{2,3-b]indol-5-y1
N-4'-isopropylphenylcarbamate.

The phenserine-like compounds of the invention include functionally related
compounds, such as donepezil, galantamine, rivastipme and/or tacrine. These
compounds may be used to treat diabetes, including prevention or reéuction in
insulin resistance and/or to treat dementia associated with Al protein and
neurofibrillary tangles. In addition, other AChE inhibitors are known in the art and
may also be used according to the methods of the present invention.

Salts, esters and the free base of the compounds of the invention are within
the scope of the present invention and are included by reference to one or more
compound. Hence, referé:me to phenserine or donepeail includes pharmacentically
ucceptable salts and/or esters thereof. Pharmaceutically acceptable salts are known
i the art, for example, salts of phenserine, and include, but are not limited to,
tarirate, phosphate, and fumarate salts.

Potential cholinesterase agents can be evaluated for potency in vitre by
testing the agents against electric eel and bhuman red Dblood cell
acetylcholinesterase (AChE) and human plasma butyrylcholinesterase, (BChE) (see
also, U1.S. Patents: 6,495,700, 5,409,948; 5,171,750; 5,378,723; and 5,998,460).

The effect of the cholinesterase agents of the invention may be tested for
their potency in the reduciion of insulin resistance using methods known in the at,
for example, as described in U.S. Patent 5,561,165, RIST, ITT and the HUEC tesis
(see, Reid et al., (2002), Comparison of the rapid insulin sensitivity test (RIST), the
insulin tolerance test (ITT), and the hyperinsulinemic euglycemic clamp (HIEC) to
measure insulin action in rats, Can. J. Physiol. Pharmacol. 80:811-818). Subjects

thought to have insulin resistance may be tested using methods known in the ari, for
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example, by the ghicose tolerance test, three hour glucose tolerance test, or other
tests known in the art,

The phenserine and phenseﬂﬁa-like compounds of the invention are aiso
useful in the treatment of vascular dementia. In an exemplary embodiment, one or
more phensetine compound and/or phenserine-like compound is used to treat the
presence and/or accumulation of the AP protein associated with vascular dementia
and/or neurofibrillary tangles.

Two substrates of insulin-degrading enzyme (IDE), amyloid $-protein (Af})
and insulin, are critically impottant in the pathogenesis of Alzheimer’s Disease and
type I1 diabetes mellitus, respectively. [DE has been identified as a principal
regulator of AP levels in neuronal and microglial cells and a mutant IDE allele has
been associated with hyperinsulinemia and glucose intolerance in a rat model of
type 1l diabetes (Farris et af. (2002) Insulin-degrading enzyme regulates the levels of
insulin, amyloid B-protein, and the f-amyloid precursor protein intrace!{lular domain
in vivo, Proc. Nutl. Acad. Sci. USA 100{7):4162-4167). Human genetic studies have
implicatex the IDE region of chromosome 10 in both AD and type 11 diabetes. 7d.

Type Il diabetes may be.a nisk factor for dementia, but the associated
pathological mechanisms remain unclear. However, diabetes is increasingly
associated with total dementia, Alzheimer's disease, and vascular dementia.
Individuals with both type Il diabetes and the APOE epsilond allele have nearly a
doubled risk for AD compared with those with neither risk factor. Subjects with
type If diabetes and the epsilond aliele have a higher nmumber of hippocampal
neuritic plaques and neurofibrillary tangles in the cortex and hippocampus, and they
have a higher risk of cerebral amyloid angiopathy. Thus, the association between
diabetes and AD is particularly strong amoag carriers of the APOE epsilond allele
(Peila etal., (2002} Type2 diabetes, APOE gene, and the risk for dementia and
relaled pathologies: The Honolulu-Asia Aging Study, Diabetes 51(4):1256-62).
The present inveniion provides methods of treating diabetes, for example, insulin
resistance and/or neurological conditions associated with diabetes.

Compositions within the scope of the invention include compositions
wherein the active ingredient is contained in an effective amount to achieve is

intended purpose. Effective concentrations may range from 0.001 wt % to 1.0 wt %.
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The compouﬁds can be admirﬁstcreﬂ in any pharmacentically acceptable amount, for
exarple, in émounts ranging from 0.001 gram to about 1 gram per kilogram of body
weight, Based on the information which is presented herein, the determination of
effective amouats is well within the skill of the ordinary practitioner in the art, In
addition, the ordinary practitioner may formulate the dosage regimen as appropriate

for the diabetic condition being treated. For example, the compositions of the

invention may be administered orally prior to carbohydrate intake, at times of .

hypoglycemia or hyperglycemia. Where a compound of the invemtion is
administered prior to carbohydrate intake, the compound may be administered
ahout 3 ttmes a day.

The compounds are generally used in pharmaceutical compositions (wt %)
containing the active ingfedient with a carrier, vehicle, diluent andfor excipient in
the composition in an amount of about 0.1 to 99 wt % and preferably about 25-85
wt %. Pharmaceutical compositions may be formulated using carriers, diluents
and/or excipients known in the art, for ecxample, see REMINGTON'S
PHARMACEUTICAL SCIENCES, 18th Ed, {1990, Mack Publishing Co., Easton, Pa.).
The compounds may be administéred in any desired form, mciuding parenterally,
orally, injecﬁun, transdermally or by suppository using known methods.

Either fluid or solid unit dosage forms can be readily prepared for oral

‘administration.  For example, the active compounds can be admixed with

conventional ingredients such as dicalcium phospbate, magnesium aluminam
silicate, magnesium stearate, calcimn sulfate, starch, talc, lactose, acacia, methyl
cellulose and functionally similar materials as pharmaceutical excipients or carriers.
A sustained release formulation may optionally be used where appropriate or
desirable.  Capsules may be forpwlated by mixing the compound with a
pharmaceutical dilucnt which is inert and inserting this mixture into a hard gelatin
capsule having the appropriate size. If soft capsules are desired, a slurry of the
compound with an acceptable vegelable, light petroleum or other inert oit can be
encapsulated by forming into a gelatin capsule.

Suspensions, syrups and ¢lixirs may be used for oral adminisiration of fluid
unit dosage forms. A fluid preparation including oil may be used for oil soiuble

forms. A vegetable oil such as com oil, peanut oil or sunflower oil, for example,

&
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together with flavoring agents, sweeteners and any preservatives produces an
acceptable fluid preparation. A surfactant may be added to water to form a syrup for
ftuid unit dosages. Hydro-alcoholic pharmaceutical preparations may be used
having an adcéptable sweetener (such as supar, saccharin, or a biological sweetener,
preferably a law carbohydrate sweetener, such as manito! or sorbitol} and a flavoring
agent in the form of an elixir.

Pharmaceutical compositions for parenteral and suppository administration
can also be obtained using techniques standard in the art. In an exemplary
embodiment, the compounds of the invention are administered as pharmaceutical
agents suitable for oral adminisiration. In another exemplary embodiment, the
compounds of the invention may be administered by injection in an appropriate
vehicle such as sesame ail.

The pharmaceutical carﬁers acceptable for the purposes of this invention
include all art recognized carricrs that do not exhibit a significant adverse aifect on
the drug, the host, or the material comprising the drug delivery device or vehicle.
Suitable pharmaceutical carriers include sterile water, saline, sorbiiol, sucralose,
manitol, manitol in water or séIing: condensation products of castor oil and ethylene
oxide combining about 30 to 35 moles of ethylene oxide per mole of castor oil,
liquid acid, lower alkanols, oils such as corn oil, peanut oil, sesame oil and the like,
with emulsifiers such as mono- or di-glyceride of a fatty acid;, or a phosphatide,
e.g., lecithin, and the like; glycols, polyalkylene glycols, agueous media in the
presence of a suspending agent, for example, sodium carboxymethyl cellulose,
sodium alginate, poly(vinylpyrrolidone), and the like, alone, or with suitable
dispensing agents such as lecithin, polyoxyethylene stearale, and the like. The
carrier may also contain adjuvants such as prescrving agents, stabilizing agents,
wetting agents, emulsifying agents and the like together with penetration enhancer
and the compounds of this invention.

The effective dose for mammals may vary due to such factors as age, weight,
activity level or condition of the subject being treated. Typically, an effective
dosage of a compound according to the present invention is about 1 to 800
miltigrams when administered by either oral or rectal dose from 1 to 3 times daily.

This js about 0.002 to about 50 milligrams per kilogram of the subject's weight

A0
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administered per day. Préferably about 10 to about 300 milligrams are administered
arally or rectally 1 to 3 titmes a»day for an adult human. The required dose is usually
considerably less when administered parenterally.  Preferably about 0.01 to
about 150 milligrams may be administered iniramuscularly, one to three times a day
for an adult human.

7 In an exemplary embodiment, the method according to the invention
comprises administering an effective amount of a phenserine compound and/or
phenserine-like compound of the invention and/or an effective amount of a
pharmaceutical composition according to the invention to a subject, such as a
manunal, thought to be in need of such treatment, For exélmple, a subject that may
benefit f_rom‘the present invention is a subject suffering from insulin resistance,
diabetes and/or vascuiar dementia. In another exemplary embodiment, the method
according to the invention comprises administering to a subject an effective amount

of a phenserine compound and/or phenserine-like compound of the invention and/or

a pharmaceutical composition according to the invention, in combination with a

hypoglycemic agent selected from the  group consisting of sulfonylureas,
meglitinides, biguanides, thiazolidinediones, alpha-glucosidase inhibitors or
mixtures thereof Tn yei another exemplary embodiment, the invention provides a
method of preparing a pharmaceutical useful in the treatment of diabetes and/or
vascular dementia. ‘

In another exemplary embodiment, the invention provides a prophylactic
treatment, for example, a prophylactic treatment to reduce the risk of or delay the
onéet of gestational diabetes or to ireat insulin resistance prior to the onset of
diabetes. Treatment of insulin resistance prior to the onset of diabetes, or prior to
the onset of typel diabetes in a type [T diabetic patient, may be particularly

advantageous in elderly subjects. Elderly subjects may be experiencing cognitive

[}
decline and may potentially experience more than one benefit, for example, the -

cognitive improvement from the cholinergic effects of a phenserine compound
and/or phenserine-like compound, a decrease in insulin resistance, and/or decreased
accumulation of AP. Elderly subjects include humans greater than about 45 years of
age, greater than about 50 years of age, greater than about 55 years of age, greater

than about 60 years of age, greater than about 65 years of age, greater than about 70

31
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years of age, greater than about 75 years of age, and greater than about 80 years of
age.

In an exemplary embodiment, a phenserine compound and/or phenserine-like
compound is administered inb combination with an increase in insulin levels. For
example, the phenserine compound and/or phenserine-like compound may be
administered in combination with a bolus of insulin, either an insulin injection or the
action of an agent which stimulates the release df insulin. In another exemplary
embodiment, the phenserine compound and/or phenserine-like compound is
administered prior to each meal.

As will be recognized by a person of ordinary skill in the art, treatment of
diabetes, such as typel or Il diabetes, is affected by numerous conditions. For
example, the subject’s blood glucose levels (hyperglycazemia or hypoglycaemia),
carbohydrate intake levels, response to hypoglycemic agents, diabetic neuropathy,
diabetic retinopathy, vascular dementia, kidney function, pregnancy, ketone leveis,
hyperlipidaemia, and coronary artery disease.

Mice useful in the stuciy of type 1 diabetes may be obtained, for example,
trom The Jackson Laboratory Typel Diabetes Repository (TIDR) (stocks are
avatlable online at jax.org/tl dv/boldings.htmi). Protocols for the study of diabetes
using mouse models are known in the art, for example, as described in Leiter, E.H.
Current Protecols in Immunology §§ 15.9.1-15.9.23 (John Wiley & Sons, Inc. eds.
1997). A mouse model for type 1I diabetes has been described by Fernandez et al.,
(2001) Fuictional inactivation of the JGF-I and insulin receptors in skeletal muscle
causes type 2 diabetes, Genes Dev. 15(15):1926-34.

Without wishing to be bound by any theory, the phenserine compounds
and/or phenserine-like compounds of the invention are believed to inhibit

acetylcholinesterase activity, increasing acetylcholine Jevels, thereby effecting

utilization of insulin by a subject. In addition, compounds of the invention reduce

neurofibrillary tangle formation and decrease B-amyloid aggregation, thereby

reducing the risk of developing vascular dementia (e.g., cerebral amyloid
angiopathy), which is associated with diabetes.
The presence of insulin in the blood elicits 2 hepatic parasympathetic reflex,

stimulating release of ACh in the liver. The release of ACh releases nitric oxide,

H
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which acts to control the sensitivity of skeletal muscle to insulin through the action
of a liver released hormone, the hepatic insulin sensitizing substance (HISS). HISS
selectively stimulates glucose uptake and storage as glycogen in tissues including
skeletal muscle. In the absence of HISS, muscle cells are resistant to insulin and
insulin driven storage of glucose by skeletal muscle is reduced.

HISS release in response to insulin is affected by the fasting state of the
subject. Specifically, in the fasting state HISS release is minimal and insulin
produces a minimal metabolic effect. Following a meal, the parasympathetic reflex
mechanism is amplified, allowing relcase of HISS and more efficient utilization of
insulin for the storage of glucose in skeletal muscle.

Decreased release of HISS may result in severe insulin resistance, which
may be referred to as HISS-dependent insulin resistance (“HDIR”). In the absence
of HISS, the pancreas is required to secrete substantially larger amounts of insulin to
compensate for the resistance. Persistent insulin resistance is a leading cause of
type Il diabetes (non-insulin dependent diabetes mellitus) and may lead to a
complete exhaustion of the pancreas, thus requiring the patient fo resort to insulin
injections.

The phenserine compounds and/or phenserine-like compounds of the
invention provide the ability to reduce insulin resistance, thereby providing a
treatment for diabetes. Further, the compounds of the invention may be used to
prevent cognitive disorders frequently associated with diabetes or reduce the risk of

vascular dementia.

Example |
Experimental Protocol for Determining Effect on Insulin Resistance:

Test animals, for example, non-obese diabetic mice, are anesthetized and an
arterial-venous shunt is introduced into the animal according to procedures known in
the art. The arterial-venous shunt allows for blood sampling and infusion of test
compounds,

Baseline blood glucose levels are established following surgery. Insulin is
then introduced into the animal and glucose infused so as to maintain a steady

glucose level throughout the period of insulin activity. By measurement of the
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glucose infusion rate throughout the experiment, the effect of the insulin is
measured.

The compounds are tested by introducing the test compound at the
appropriate time relative to the insulin administration and measuring the effect on
glucose infusion. The compounds of the invention increase the rate of glucose
infusion relative to control animals.

For example, phenserine administered approximately 30 minutes prior to the
administration of insulin is found to increase the ratc of glucose infusion. Thus, a
phenserine compound and/or phenserine-like compound is found to reduce insulin

resistance and increases the effectiveness of the administered insulin.

Example II

Blood glucose levels are established in fasting subjects. A predetermined
dose of insulin is then administered to the patients followed by feeding the patients
meal having a set carbohydrate content. Blood glucose levels are monitored before,
during and for at least 4 hours following administration of the insulin.

The patients are subsequently fasted and the experiment repeated with
administration of the test compound prior to administration of the insulin.
Comparison of the blood glucose Jevels for the subjects with and without the test
compound is performed to determine the effect of the test compound on insulin
utitization by the patient,

Care is taken to avoid hypoglycemic episodes and occurrence of a
hypoglycemic episode, in a subject which would not normally experience such an

episode, may be taken as evidence of the compounds effect on insulin resistance.

Example I1I
B-APP synthesis may be measured in vifro or in vivo by methods known in
the art. For example, by an ELISA assay or a Western. The test compound may be
administered to a subject for in vivo testing and 3-APP levels assayed at various time
points.
Alternatively, cells may be cultured in the presence of a pulse of a labeled

amino acid, the label washed off, and the test compound applied to the cells. Label

24
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incorporated into the B-APP protein is then quantitated to determine the effect of the
compound on the synthesis of f-APP.

The effect of the test compound on protein synthesis or protein stability may
also be determined by other methods known in the art.

All references, including publications, patents, and patent applications, cited
herein are hereby incorporated by reference to the same extent as if each reference
were individually and specifically indicated to be incorporated by reference and
were set forth in its entirety herein.

While this invention has been described in certain embodiments, the present
invention can be further modificd within the spirit and scope of this disclosure. This

application is therefore intended to cover any variations, uses, or adaptations of the

invention using its general principles. Further, this application is intended to cover:

such departures from the present disclosure as come within known or customary
practice in the art to which this invention pertains and which fall within the limits of

the appended claims.
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CLAIMS
What is claimed is:

1. A method for treating diabetes in a subject, said method comprising:
admixing at Jeast one phenserine compound or phenserine-like compound, and salts
or esters thereof, and a pharmaceutically acceptable diluent, carrier or
cxcipient to form a medicament; and
administering the medicament tfo the subject, thercby treating diabetes in said

subject.

2. The method according to claim 1, wherein the phenscrine compound
is selected from the group consisting of (-)-N-phenylcarbamoyl eseroline,
(3a8)-1,3a,8-trimethyl-1,2,3,3a,8,8a-hexahydropyrrolo[2,3-b]indol-5-yl
phenylcarbamate; (-)-2'-methylphenylcarbamoyleseroline,
(-)-2'-4'-dimethyiphenylcarbamoyleseroline, (-)-4'methylphenylarbamoyleseroline,
(-)-2'-cthylphenylcarbamoyleseroline, (-)-phenylcarbamoyleserolne,
(-)-(-)-2",4',6'-trimethylphenylcarbamoyleseroline,
(-)-2'-chlorophenylcarbamoyleseroline,  (-)-2',6'-dichlorophenylcarbamoylseroline,
(-)-physovenol, (-)-5-O-(2-methylphenylcarbamoyl)physovenol, (-)-3, 3a, 8,
8a-tetrahydro-3a, 8-dimethyl-2H-thieno-[2,3-bjindole-5-0l butyl carbamate, (-)-3,
3a,8,8a-tetrahydro-3a,8-dimethyl-2H-thieno[2,3-b]indole-5-ol heptylcarbamate,
(-)»3,3a,8,8a-tetrahydro-3a,8-dimethyl-2H-thieno[2,3-b]indole-5-0l
phenylcarbamate,
(-)-3,3a,8,8a-tetrahydro-3a,8-dimethyl,-2H-thieno[2,3-blindole-5-o0l
2'-methylphenylcarbarate,
(-)-3,3a,8,8a-tetrahydro-3a,8-dimethy-2H-thieno{2,3-b]Jindole-5-0l
2'-isopropylphenylcarbamate, (-)-thiaphysovenine, (-)-Phenylthiaphysovenine, and
(-)-2',4'-dimethylphenyl-thiaphysovenine.

3. The method according to claim 2, wherein the phenserine-like
compound is selected from the group consisting of donepezil, galantamine,

rivastigme and tacrine.
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4. The method according to claim 2, wherein the phenserine compound

comprises (-)-N-phenylcarbamoyl eseroline or a salt or ester thereof.

5. The method according to claim 1, claim 2, claim3 or claim 4,
wherein treating diabetes comprises delaying onset of a cognitive impairment

associated with diabetes.

6. The method accoiding to any one of claims 1-5, wherein treating

diabetes comprises treating gestational diabetes.

7. The mcthod according to any one of claims 1-6, wherein treating

diabetes comprises a prophylactic treatment of diabetes.

8. The mcthod according to any one of claims 1-7, wherein treating

diabetes comprises treating cerebral angiopathy.

9. The method according to any one of claims 1-8, wherein the subject

is 2 human above the age of 60 years.

10.  The method according to any one of claims 1-9, further comprising
administering said phenserine compound or phenserine-like compound prior to a

meal,

11. The method according to claim 10, further comprising
coadministering a hypoglycemic agent selected from the group consisting of a
sulfonylurea, 2 meglitinide, a biguanide, a thtazolidinedione, an alpha-glucosidase

inhibitor and mixtures thereof.

12.  The method according to any one of claims 1-11, wherein treating
diabetes comprises treating at least one condition selected from the group consisting

of hyperglycaemia, hypoglycaemia, response to hypoglycemic agents, diabetic
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neuropathy, diabetic retinopathy, kidney function, vascular dementia, ketone levels,

hyperlipidaemia, and coronary artery disease.

13, The method according fo any one of claims 1-5, 7, and 9-12, wherein

treating diabetes comprises treating insulin resistance.

14,  Use of an acetylecholinesterase antagonist for the preparation of a

medicament useful in the treatment of complications associated with diabetes.

15,  Use of the acetylcholinesterase antagonist of claim 14, wherein the

acetylcholinesterase antagonist is phenserine.

16.  Use of the acetylcholinesterase antagonist of claim 14 or claim {5 for

the preparation of a medicament useful in the treatment of vascular dementia.

17.  Use of the acetylcholinesterase antagonist of claim 14 or claim 135 for
the preparation of a medicament useful in delaying the onset of diabetes associated

cognitive impairnient.

18.  Use of the acetylcholinesterase antagonist of claim 14 or claim 15 for

the preparation of a medicament usefui in the treatment of insulin resistance.
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INCREASTNG BRAIN GLUCOSE UTILIZATION

CROSS-REFERENCE TO RELATED APPLICATIONS

The present application claims priority from provisional
applications serial number 60/112,669, filed December 17,
1998, and serial number 60/122,258, filed February 24, 1999,
the contents of each of which are hereby incorporated in their

entirety,

FIELD OF THE INVENTION

The present invention is directed tc a method for
improving central insulin sensitivity in the brain fer
treating senile dementia, Alzheimer's Disease and other

dementias, as well as improving mental performance.

BACKGROUND OF THE INVENTION

Glucose is a major enerqy source for cerebral tissue.
Glucose transported to the cerebral tissue is metabolized by
hexokinase to glucose-6-phosphate, which is a very important
intermediate in the glucose catabolism system. After this,
the glucose-6-phosphate enters a metabolic pathway whexe it is
catabolized in order to generate high-energy phosphate
cdmpounds, such as ATP, through its linked phosphorylation
reaction.

There is a strong linkage between brain glucose
utilization and wmental performance as illustrated by the use
of PET scans as an aid to identifying brain injury and in
evaluating new therapies for senile dementia. It has
generally been believed that brain glucose utilization is not
affected by changes in circulating insulin concentration aud
changes in the normal diet or eating pattern. It has been
argued that a function critical to maintaining life cannot be
dependent upon such things as the nature and timing of meals.
Indeed, measurements of whole brain glucose utilization do not
show any significant overall differences in relation to diet,
insulin treatment or diabetes. The ability to measure brain
glucose utilization was originally developed by Sokolov and
colleagues, cof. Dienel et al (1992). The principle was
developed for animal studies and used radiolabelled 2-
deoxyglucose, which is taken up by cells through the glucose
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transport system, is converted to 2~deoxyglucose-6~ phosphate,
but cannot be further metabelized. Further, the glucose-6-
phosphate only minimally accumulates in the brain. Thus,
measurement of trapped 2-deoxyglucose-é6-phosphate can be used
as an index of brain glucose utilization. In animals, this
involves direct extraction of tissues. In humans, 18-fluoro-
2- deoxyglucose is used, and this can be detected by PET
scanning.

These techniques have been used in both animals and
humans to demonstrate that the rate of glucose utilization is
not uniform throughout the brain., Furthermore, certain
vortions and cell types, such as astrocytes, are clearly
insulin sensitive (Clarke et al, 1984). Astrocytes are
important communicating cells, and the insulin sensitivity of

these cells can be demonstrated by in vitro studies (Clarke et

al, 1984). Diabetes severely affects glucose utilization by
astrocytes, and it has also been shown that astrocytes can
develop insulin resistance.

In vivo studies in rats have shown that glucose

utilization is reduced 50% by anesthetic, and that overall
glucose utilization by insulin-resistant fa/fa rats is less
than in lean littermates. Corticosterone decreased glucose
utilization in the limbic regions, but increased utilization
in thalamic regions. Adrenalectomy increased glucose
utilization in limbic regions. Minipump infusion of insulin
for four days Co create hyperinsulinaemia reduced glucose
utilization in the suprachiasmic nucleus (affecting circadian
rhythm}, locus coeruus and basgolateral amygdala. All of these
studies indicate that glucose utilization in discrete areas of
the brain is under complex control and can be modified by
circulating hormones and possibly by nutrients (Doyle et al,
1995) .

The development of memory loss and dementia is generally
an age-related process. It is well known that insulin-
stimulated fuel utilization in peripheral tissues, such as
skeletal muscle, often declines with age and insulin
resistance develops. The nature of the insulin resistance is

generally related to a reduced amplification of the insulin
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sighaling process, so that insulin is less efficient in
activating the normal insulin response. Glucose utilization
in the brain also decreases with age (Smith and Sokoleoft in

The Aging Brain). This might suggest that insulin resistance

in discretre brain areas and cell types may play a role in
central glucese utilization, resulting in reduced mental
performance. On the other hand, a5>QIUCDSE utilization in the
brain is believed Lo ke under complex control, one cannct
predict whether or not insulin resistance plays a major role
in age- decreased brain glucose utilization.

A number of therapies have been developed to inhibit
memery less and dementia in aging patients. However, none of

these therapies depends upon contreolling insulin acticn in the

brain.

puelli et al (1994) disclose that a decrease in cerebral
glucose utilization may correspond to changes in
morphobinlogical parameters which have been found in patients

with Alzheimer's Disease. However, there is no indication

‘that any type of treatment of this decrease in cerebral

glucose utilization could be used to prevent or treat
Alzheimer's Disease.

Blum-Degen et al {1995) disclose thel there is a
measurable decrease of in vive and post-mortem cerebral

glucose metabolism, and that ingsulin plays an important role
in regulating brain glucose homecstasis in the central nervous
systam. It has been suggested that Lhe reduction of brain
glucose metabolism in neurco-dagenerative disorders may be
related to a defect of the neurcnal insulin-insulin receptor
interaction. However, there is no specific disclosure of
treating neuro-degenerative disorders with substances which
improve insulin sensitivity.

Hoyer et al {1996} disclose that
intracerebroventricularly-administered insulin exerts anabolic
effects on cerebral glucose/energy mecabolism. However, there
is no indication that administering a subgstance to improvad
insulin sensitivity could be useful in treating age-related
brain disorders, such as dementia.
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Dore et al, (1997} disclose that insulin receptor sites
are not markedly altered during the normal aging process in
the Long Evans rat, despite significant learning deficits in
memory- impaired aged animals. This suggests that insulin
action in the brain does not contribute to the age-related
memory loss.

Cullingford (1998) repcrted that PPAR (peroxisome
proliferator-activated receptor) gamma mRNA was expressed at a
similar level to PPAR alpha mRWA in adult rat astrocytes, but
there is no indication that this receptor might be involved
with regulating insulin action and gluccse metabolism in this
cell type.

Granneman et al (1998) show that PPAR is strongly
expressed in immature oligodendrocytes, suggesting a role in
cligodendrocyte differentiation. One thazolidinedione
compound, Pfizer CP68722, increased the number of
oligodendrocytes in glial cultures. However, there is no
indication of a connection between this work and improved
central glucose utilization.

Romeo et al, in U.S5. Patent 5,556,843, disclose that
phosphoryl-L-serine-N-acyl-sphingosine can increase glycemia
and histamine levels, resulting in cerebral glucose
accumulation. This compound can be used in therapies
associated with a slowdown of cerebral metabolism, in
involutive cerebral syndromes of different origins, and
Alzheimer's Disease, memory loss, senile dementia, etc.
Phosphoryl-L-serine-N-acyl-sphingosine is said to be useful in
treating insulin-dependent diabetes. However, there is no
indication that any other drug used for treating diabetes
could be used to treat senile dementia or other types of
neurological conditions. TIn fact, phosphoryl-L-serine-N-acyl-
sphingosine has no connection to insulin action or insulin
resistance.

Ohmoto et al, in U.S. Patenk 5,710,153, disclose
tetrazole compounds which are used in treating, among other
conditions, insulin-dependent diabetes and neural diseases,
such ag Alzheimer's Disease and Parkinson's Disease. "This

treatment depends on inhibition of ICE enzymatic activation
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which leads to prevention of conversion of pre-IL-1f to IL-13
and presumably relates to preventing the inflammatory action
of IL-1f. Thus, these compounds have no correlation to
insulin action or insulin resistance,

Guthikonda et al, in U.S. Patent 5,629,322 disclose
cyclic amidine analogs as inhibitors of nitric oxide synthase
which can be used to treat Type 1 cdiabetes and dementia.
However, there is no indication that there is any effect on
glucose metabolism directly from these compounds. In fact,
the inhibitors of nitric oxide synthase are associated with
inflammatory reactions in insulin-dependent diabetes rather
than glucose utilization.

Shapiro, in U.S. Patent 5,668,117, discloses treating
neurological diseases, such as diabetic neuropathy, with at
least one carbonyl trapping agent, alone or in combination
with a therapeutically effective co-agent. However, there is
no indication that the carbonyl trapping agent acts by
increasing glucose metabolism. The carbonyl trapping agents
can be used with insulin derivatives and other conventional
medicaments for treating diabetes.

Torii et al, in U.S. Patent 5,693,614, disclose the use
of o-FGF for treating senile dementia of the ischemic and.
hypeglycemic types, stating that the failure of energy
metabolism in the brain resulcing from hypoglycemia elicits
this type of lesion formation. However, «-FCF is not related
to any insulin- stimulated process, and there is no indication
that this is a conventiocnal treatment for diabetes which can
then be used to treat hypeglycemic dementia.

Nakagama et al (1996) disclose that TAK-147, a novel
acetylcholinesterase inhibitor when given daily for 40 days tc
aged rats, increased energy metabolism and increased brain
glucose utilization. However, there is no indication that
this compound has any effect whatsoever on insulin
sensitivity, nor does it act at the PPAR gamma receptor.

Jannetta, in U.S. Patent No. 5,962,004, discloses
neurogenic diabetes mellitus can be treated by relieving
pressure from a region of the brainstem within the cranium of

a patient with a neurocendocrine servomechanism. By relieving
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pressure on the neurcendocrine servomechanism, the disease is
ameliorated. However, this has nothing to do with increasing
brain function,

Kumagai, in Diabetes Metab. Res. Rev. 15(4) :261-273, Jul-

Aug, 1999, discloses that neural tissue is entirely dependent
on glucose for normal metabolic activity, and that metabolism
in tha brain is dependent upon adeguate glucose delivery from
the systemic circulation. Changes in endothelial glucose
transpork may have profound conseguences on glucose delivery
to these tissues and wajor implications in the development of
two major diabetic complications, namely, insulin-induced
hypoglycemia and diabetic retincpathy.

Hasselbalch et al., in Diabetes 48§:(10): 1%15-1921,

Qctober, 1999, disclose that hypervinsulinaemia within the
normal physiclogic range dees not affect blood brain barrier
glucwose transport or net cerebral gluccse metabolism.
Howewver, there is nothing in thisg article that deals with
increasing brain glucose metaboligm.

- Another problem associated with treating dementia by
increasing brain giucose metabolism is that for patients with
normal serum glucose it is important to treat oniy brain
glucose metabolism. BAccordingly, it is important to deliver
agents for treating brain glucose metabolism to the cerebral
tisgue. Unfertunately, the bloed brain karrier is the major
obstacle for delivering most medication te the central nervous
system. The capillaries in the brain parenchyma possess high-
registance, tight junctions betwaen the endothelial cgells.
The cells also lack pores, so that the brain capillary
endothelium behaves like a continuous lipid bilayer.
Diffusion through this bilayer, the physical blood brain
barrier, is largely dependent on the lipid solubkility of the
solute. Water-soluble mclecules (such as glucose, essential
amino acids, glutamate) enter the brain almost exclusively by
carrier-mediated transport.

Various strategies have been applied to direct
medications specific for the central nervous systam into the
brain. An invasive procedure that includes surgical

implantation of an intraventricular catheter follawed by
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pharmaceutical infusion into the ventricular compartment
delivers a metabolically unstable compound only to the surface
of the brain, cf. Poplack et al (1881). Transient opening cf

the tight junctions of the intracarotid infusion of an )

osmotically active substance (e.g., mannitol, arabinose] in

- high concentrations (>1M) may facilitate an indiscriminate

delivery of molecules that otherwise cannot cross the blood
brain barrier, as éhown in Neuwelt et al (1984} . However,
this progedure is accompanied by severe toxic effects which ,
¢an lead to inflammation, encephalitis, and seizures. These i
invagive procedures are only justified feor some life-
threatening conditione and are ncot acceptable for leza serious
illness.

A non-invasive method tor peptide delivery into the
central nervous system has been suggested that uses the
formation of chimeric peptides, ¢f, Pardridge (1986). This

strategy relies on the presence of gpecific receptor-mediated
transcytoslis systems in the blocd brain barrier for certain

larger peptides, such as insulin, insulin-like growth factor,

transferrin, and albumin. Covalently coupling {e.g., wvia
digulfide beonds) a non- transportable peptide to these
transporlt vectors results in a chimeric peptide that can also
undergo receptor-mediated transcytosis, and the aclive peptide
can be released by its enzymatic cleavage in the central
nervous system. However, these carriers are not brain- :
specific, as uptake by non-neural cells or cells ocutside the !
central nervousvsyscem has been shown. Low amounts of the
peptide relarive to the carrier mclecule, ag well as the
receptor-based cellular transport mechanism that has
physiclogically limited transporter capacity (saturable) also
prevent pharmacelegically significant amounts from entering
che brain. Finally, releage of the active peptide from the
conjugate has not been documented.

Another method for peptide delivery is a zimple
pharmacologically based approach in which peptide "prodrugs"
are administered that are lipophilic esters or amides of the ‘
molecule (Tsuzuki et al, 1991} . Although the acquired i

lipophilicity of these prodrugs may assure penetration of the !
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blcod krain barrier, as well as other membranes, this is not
the scle factor involved in the transport of a peptide into
the central nervous system. Blood brain barrier transport of
cyclosporin, which is one of the most lipid soluble peptides,
is paradoxically low because of peptide degradation, cf.

Beagley et al, 1990}.

A dihydropyridine-pyridinium redox system has recently
been successfully applied to delivery to the brain of a number
of drugs. Generally speaking, according to this system, a
dihydropyridine derivative of a biclogically active compound
is synthesized, which derivative can enter the central nervaus
system through the blcood-brain barrier following its systemic
administraticn. Subseguent oxidation of the dinydropyridine
species Lo the ceorresponding pyridinium salt leads to delivery
of the drug to the brain. _ '

Four main approaches have been used thus far for
delivering drugs to the brain using a redox system. The firsrt
approach involveg derivation of selected drugs which contain a
pyridinium nucleus as an integral structural component. This
approach was first applied to delivering to the brain
methylpyridinium-2-carbaldoxime chloride {2-PAM}, the active
nucleus of which constitutes a quaternary pyridinium salt, by
way of the dihydropyridine latent-initiated prodrug form
thereof. Thus, a hydrophilic compound (2-PAM) was made
lipeidal by making its dihydropyridine form {Pro-2-PaM} to
enable iks penetration through lipoidal barriers. This zimple
prodrug approach allowed the compound to get inte Ehe brain,
as well as into other organs, Howsver, this manipulation did
not and could neot result in any brain specificity. On the
contrary, such approach was limited to relatively small
molecule guaternary pyridinium ring-containing drug gpecies,
and did not provide the overall idsal result of brain-
specific, sustained release of the desired drug, with
concomitant rapid elimination from the general circulaticn,
enhanced drug-efficacy and decreased toxicity. There was no
"Crapping" in the brain of the 2-PAM formed in situ, and

consequently there was no sustained delivery of the 2-PAM.
The 2- DPAM wag eliminated as cuickly Erom the brain as from

-A-
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the general circulation and other organs, cf. U.S. Patents i
3,929,813 and 3,962,447, and 5,624,8%4, which are hereby !
incorporated by reference in their entireties, including all ‘
references cited therein.

Subsequent exts=nsion of this-approach to delivering a
much largery quaternary salt, berberine, to the brain via its
dihydropyridine prodrug form was, however, found to provide I
site- specific, Sustéined‘aelivcry to the brain of thax 1
anticancer agent, c¢f. Bodor et al (1981). However, this |
approach 1g limited to delivery of active quaternary j
pyridinium salts. b ‘ -

A second appreach for delivering drugs to the brain using
a radox system involves the use of a dihydropyridine/
pyridinium carrier chemically linked to a biclogically active
compound. Bodor et al (1981) outlines a scheme for this ;
specific and sustained delivery of drug species to the brain, !

as depicted in the fellowing Scheme A:

SCHEME A:
DBB. BLOOD BRADI BARRIER
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According to the acheme, a drug [D] is coupled to a
quaternary carrier [QC]" and the resulting [D-0C]" is then
chemically reduced to the lipoidal dihydro form [D-DHC] .
After administration of [D-DHC] in wive, it is rapidly
distributed throughout the body, including the brain. The '

dihydro form [D- DHC] is then in situ oxidized (rate constant

ki) by the NAD-NADH system to the ideally inactive original [D-
QC1* quaternary salt which, becauge of its ionic hydrephilic
character, should be rapidly eliminated from the general
circulation of the boedy, while the blocd-brain barrier should
prevent its elimination f£rom the brain (K:»»K,; K.»»>K,).
Enzymatic cleavage of the [D-QC]" that is "locked" in the brain
effects a sustained delivery of the drug species (D], followed
by its nermal elimination (Kq}, metabolism. A properly selected
carrier [QC]7 will alsc be rapidiy eliminated from the brain !
(Ki>>K,) . Because of the facile eliminatieon of [D-QC]' from |
the general circulation, cnly minor amountz of drug are
released in the body (Ki;»>K,); [D] will be released primarily
in the brain (X;»X;}. The overall result ideally 1s a brain-
specific sustained release of the target drug species.
Specifically, Bodor et al worked with phenylethylamine as
the drug model. That compound was coupled to nicotinic acid,
then quaternized to give compounds that were subseguently
reduced by sodium dithiconite. Testing of the N-methvi
derivative in vivo supported the criteria set forth in Scheme

A. Bodor et al speculated that various types of drugs might
possibly be déelivered using such carrier systems and indicated
that use of N- methylnicotinic acid esters and amides and
their pyridine ring- substituted derivatives was being studied
for delivery cf amino- or hyroxyl-containing drugs, including
small peptides, to the brain. No other possible specific
carriers were disclosed. Other reports of this work with the
redox carrief system have appeared, particularly as disclosed
in U.8. Patent 4,430,601 and Bodor et al (1983) and Bodor U.S.
Patent 4,540,564,

Bodor '564, which patent is hereby incorporated by
reference in ite entirety, specifically discloses applving the

dihydropyridine-pyridinium =salt carrier system to amine acids

10—
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and peptides, particularly'Small peptides having 2 to 20 amino
acid units. Thas, in the carrier system applied to aning
acids and. peptides, the free carboxy function is protected in
an effort to prevent premature metabolism, e.g., with an ethyl
ester, while the trigoneline-type carrier is linked to the
amine acid or pepiide through itg free amino function.

Oxidation of the dihydropyridine carrier moiety in vivo ta the

ionic pyridinium salt carrier/drug entity prevents elimination
therepf from the brain, while elimination from the gsneral
circulation is accelerated. Subsequent cleavage of the
quaternary carrier/drug species results in sustained delivery
of the amino acid or peptide {e.g., tryptcphan, GABA, leu-
enkaphalin, ete.} to the brain and facile eliminatieon of the
carrier moiety. This method is guite ugeful for delivery of
aminc acids. In the case of peptides, however, the typical
suggested carboxy protecting Qroups do not confer suflficient
lipophiiicity te the peptide molecule. WMoreover, this
approach neither addresses the problem of the enyzmatic blood-

brain barrier nor suggests a means of avoiding that problem.

The third approach for delivering drugs to the brain

using a redex system provides derivatives of centrally acting

amines in which a primary., secondary or tertiary amino
functicn has been replaced with a dihydrepyridine/pyridinium
salt redox system. These brain-specific analogs of centrally
acting amines have been descyibed in U.S. Patents 4,771,0%9,
5,082,853 and 5,296,482, all of which are hereby incorporated
by reference in their entirety. The dihydropyridine analogs
act as a delivery system for the corresponding biclogically
agtive quaternary compounds in vive. Due to ite lipophilic
nature, the dihydropyridine analog will distribute throughout
the body and has easy access te the brain through the blood
brain barrier. Oxidation ir vivo then provides the cuaternary
form, which is preferentially "locked" in the brain. In
contradistinction to the drug-carrier entitiesg described in
Bodor '564 and related publications, howewver, there is no
readily metabolically cleavakle bond between drug and

guaternary portions, and the active gpecies delivered is not

~11-
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the original drug from which the dihydro analog was derivead,
but rathér 1s the cquaternary analog itself.

In the analog systems described in Bodor U.&. Patents
5,082,853, 4,771,059;and 5,296,483, as applied to amino acids
and peptides, the free carboxyl function is, thus, protected
to prevent premature metabcelism while the dihydropyridine-
pyridinium salt type redox system réplaces the free amino
function in the amino acid or peptide.

As described in the above Bodor patents, the chemical
processes for preparing the redox analog derivative replace
any free amino function in the sgelected drug with the redox
analog system. When these processes are applied to amino
acids, they provide & redox amino acid which no longer
contains a free amino function for linkage to another amino
acid or peptide via a peptide bond (-CONH-). Such an analog
amino acid can, thus, only be used to prepare a peptide having
the analog aminc acid located at the peptide's N-terminus.
This limits use of the redox analog aminc acids in peptide
synithesis. Moreover, this approach is nol designed to deliver
the original peptide to the brain, since there is nec cleavabkle
bond between peptide and quaternary portions. Rather, the
redox portion in this approach becomes an inherent,
essentizlly inseparable, part of a new peptide analog.
Furthermore, this approach dcoes not address the preblem of the
enzymatic blood-brain barrier or suggest a means for avoiding
the premature degradation caused by the highly active
neurcpeptide degrading enzymes.

The fourth redox approach is designed to provide redox
aminc acids which can be used to synthesize peptides having a
redox -analog system ingerted at a variety of locations in the
peptide chain, including non-terminal pesitions, and has been
described in Bodor U.S5. Patent 4,888,427. These amino acids
contain a redox system appended directly or via an alkylene
bridge to the carbon adjacent to the carboxyl carbon.

However, this fourth redox approach, like the third
approach discussed ahove, is not designed ultimately to
deliver the original peptide to the brain because there is no
cleavable bond between the peptide and the quaternary

-12-
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pertions. Again, the redox system becomes an integral part of
a new peptide analog, not a means for ultimately delivering
the ériginal peptide to the brain. Moreover, this approach
also does not address the problem of the enzymatic blood brain
barrier or suggest a means for avoiding deactivation of the
peptide by enzymes before it achieves its therapeutic
chijectives.

SUMMARY OF THE INVENTION

It is an object of the present invention to overcome the
aforementioned deficiencies in the prior art.

It is another object of the present invention to increass
brain glucose utilization in circumstances where brain glucocse
utilization is sub-optimal for normal mental performance by
increasing insulin sensitivity of insulin-sensitive cells in
the brain. _

It is a further object of the present invention to
prevenl and treat age-related memory loss and dementia.

It is another object of the present invention to act on
the nuclear receptors PPAR gamma, PPAR delta, and PPAR alpha
Lo prevent or reduce age-related memery loss and dementia.

It is still another object of the present invention to
provide a method for delivering drugs which increase brain
glucose utilization directly to the central nervous system.

It ig another object of the present inventicon to provide
drugs which increase brain glucose utilization in the central
nervous system in the form of prodrugs.

According to the present invention, brain glucosze
utilization can be increased by administering an égent that
improves rentral nervous system insulin sensitivity. By
improving insulin sensitivity in the central nervous system,
brain gluccose utilizaticn is improved and age-related memory
loss and dementia can be prevented and/or reduced. More
specifically, compounds that interact with the PPAR gamma PPAR
delta and PPAR alpla receptors, =uch as thiazolidinedione and
other agents that improve insulin gensitivity, are used to
treat senile dementia, Alzheimer's Disease and other

dementias, as well as to imprnve mental performance. These

._1.3_
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compoundé are known to improve. insulin sensitivity of
peripheral tissues in non-insulin-dependent diabetic patients
and are useful in treating non-insulin-depéndent diabetes. It
has now, surprisingily, been found that the same compounds
improve glucase utilization in the central nervous system,
leading to improved mental performance, particularly in
patients who are otherwige not gensitive to insulin.

More specifically, the present invention provides, in cone
embodiment, administering certain known thiazolidinedione
compounds and derivatiyes thereof and/or non-thiazolidinedicone
insulin sensitizers/anti- hypexrglycemic agents and derivatives
thereof, to an individual who is neither in & state of non-
insulin-dependent diabetes (NIDD) nor in a state of general
impaired glucose tolerance, but who nas symptoms of reduced
mental performance. Any pharmaceutical useful in improving
insulin sengitivity in non-insulin dependent diabetes patients
would be expected to be useful in improving the mental
capacity of patients who are neither in a state of NIDD cor in
a state of general impaired glucose performance.

A number of compounds for the treatment cof NIDD have
been developed or are under development. These compounds
include thiazolidinediones, including troglitazone (Sankyo,
Warner- Lambert/Parke Davig, Glaxo), rosiglitazone (Swmith
Kline Beecham) and pioglitazone (Takeda, Lilly). Other useful
compounds include oxyzolidinediones, such as JTT 501 (Japan
Tobaceco), and non-chiral acyclic agents, such as GW 262570
{Glaxo Wellcome). All of these agents act on the nuclear
receptor PPAR gamma. According to the present invention,
theze compounds may also be used to improve central nervous
system insulin sensitivity in non-NIDD patients who have
gymptoms of reduced mental performance. Willscn et al., in WO
97/31907 describe substituted 4-hydroxy-phenylalcanoic acid
derivatives with agonist activity to PPAR gamma which can be
used to improve central nervous gystem ilnsulin sensitivity in
NON-IDD patients in need thereof. The entire contents <f this
patent are hereby incorporated.

It is believed that activaticn of PPAE gamma receptors isg
the bagis cof tﬁe metabolic accion. FPPAR gamma receptors form
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hetercdimers with RxR receptors and the heterodimers interact
with PPAR response elements to regulate transcription. Thus,
activators for the RxR receptors are also insulin sensitizers
(Mukherjie et al, 1997).

Petrova et al., in Proc. Natl. Acad. Sci. USA 96(8) :4668-
73, BApril 13, 1999, and Kitamura et al., Nuerosci. Lett.
262(2):129-32, March 5, 1999, note that the peroxisome

proliferator-activated receptor-gamma (PPAR-gamma}in glial
cells 1is activated by anti-diabetic thazolidinediones as well
as by natural ligands. Kitamura et al. in Biochem. Biophys.
Res. Comm 1999 January 27, 254(3):582-6, found that in brains
of patients with Alzheimer's disease, PPAR gamma level was
increased in the cytosotic fraction but not in the
particulatefraction. These results suggest that PPAR gamma
activators have inhibitory effects on inflammatory events in
the brains of patients with Alzheimer's disease.

DETAILED DESCRIPTION OF THE INVENTION

Brain glucose utilization is improved, either in the
entire brain, or in discrete areas or in specific cell types,
by administering an agent that improves insulin sensitivity in
the brain. Specific types of cells affected include
astrocytes, which are major communicating cells, glial cells
and cells in the blood brain barrier. Specific areas of the
brain affected which affect memory loss and dementia are the
blood brain barrier microvessels and/or the areas of the brain
associated with mental performance or memory.

Of particular importance in improving brain glucose
utilization are thiazolidinediones, such as troglitazcne,
rosiglitazone, pioglitazone, darglitazone and englitazone and
derivatives thereof. Other types of agents that have been
found to improve brain glucose utilization are
oxyzolidinediones, such as JTT 501, and non-chiral acyclic
agents, such as GW 262570, as well as substituted 4-hydroxy-

phenylalcanoic acid derivatives with agonist activity to PPAR
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gamma. More specific types of compounds which improve brain
glucose utilization are compounds which activate the PPAR
gamma receptor, or where the agent has agonist or partial
agonist activity at the PPAR gamma receptor.

Among the thiazolidinedione compounds which have been
found to improve brain glucose utilization are those described
in QOlefsky et al, U.S. Patents 5,478,852 and 5,708,012, the
entire contents of each of which are hereby incorporated in
their entirety, including all references cited therein.
Additional such thiazolidinedione derivatives are disclosed in
Antonucci et al, U.S. Patents 5,457,109 and 5,602,133, the
entire contents of which are hereby incorporated by reference,
including all references cited therein.

Substituted thiazolidinedione derivatives, such as those
disclosed in Hindley et al U.S. Patents 5,464,169 and
5,756,525, and in Cantello et al (1994), are also expected to
be useful in improving brain glucose utilization and, thus,
mental performance in patients in need thereof. The entire
contents of each of these are also hereby incorporated by
reference, including all references cited therein.

Non-thiazolidinedione insulin sensitizer agents, such as
those disclosed by Buckle et al (1996a and 1996b) and

substituted 4-hydroxy-phenylalcanoic acid derivatives, such as

those descrived in Willson et al. patent number WO 9731907,
the entire contents of each of which are hereby incorporated
by reterence in their entirety, including all references cited
therein, are also expected to improve brain glucose
utilization, and, thus, mental performance in patients in need
thereof.

Hypoglycemic alkaloids, such ag quindoline and
cryptolepine, which may be obtained from extracts from
Cryptolepsis sp., as disclosed in Luo et al U.S. Patent
5,629,319, as well as triterpenoid substances, such as those
disclosed in Inman =2t al U.S. Patent 5,691,386, and
eremophilanclide sesquiterpenes, such as described in Inman et
al U.S. Patent 5,747,527, the entire contents of each of which

being hereby incorporated by reference in their entirety,
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including all references cited therein, can also be used to
treat or prevent dementia and memory loss in accordance with
the present invention.

Other compounds for improving insulin sensitivity are
disclosed in Vyas et al U.S. Patent 5,700,820; Ubillas et al
U.8. Patent 5,674,900; and Dominianni et al U.S. Patent
5,641,796, the entire contents of each of which is hereby
incorporated by reference in their entirety, including all
references cited therein. These compounds include polymorphic
forms of troglitazone, terpenoid-type quinones and C-
substituted pentacycloazoles and N-alkyl substituted
pentacycloazoles.

Other types of agents which improve brain glucose
utilization for improving insulin sensitivity are those which
selectively activate one of the sub-types of the human PPAR
gamma receptor, namely PPAR gamma 1 and PPAR gamma 2, or where
the agent activates a RXR receptor that forms a heterodimer
with a PPAR gamma receptor, for example, ligand 100268, which
is an RxR receptor ligand.

In addition to the compounds enumerated above, the agent

can be a natural product, such as extract of Crytolepsis or

derived from a natural product such as cryptoleptine.

More specifically, compounds which activate the PPAR
gamma receptor or which have agonist activity at the PPAR
gamma receptor are useful in improving insulin sensitivity,
thereby improving central glucose utilization and ameliorating
the memory loss and dementia associated with Alzheimer's
Disease and various other types of dementia. Additional types
of compounds which are useful include those which acrivate the
PPAR delta receptor or the PPAR alpha receptor.

For purposes of the present invention, "derivative!' of
the compounds enumerated means chemical modifications of the
active compounds which substantially retain the desired
activity of the compounds, i.e., the activity of improving
central nervous system insulin sensitivity and increasing

brain glucose utilization.
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Strategies have heen specifically tailored to achieving
delivery of an agent directly to the central nervous system,
i.e., to crossing the bloed brain barrier, based upon

“sequential metabclism" of a prodrug (cf. Bodor et al, 1992;
Prokai et al, 1994; Bodor et al, 19%7?). 1In one embodiment of

a prodrug form of an agent according to the present invention,
the modifying group comprises an alkyl ester to facilitate
blood-brain barrier permeability.

In one embodiment of the present invention, the compounds
for activation of PPAR gamma receptors or which have agonist
activity at the PPAR gamma receptor are delivered across the
blood brain barrier by packaging the compounds in a molecular
environment which disguises the nature of the compound. This
environment provides a biolabile, lipophilic function to
penetrate tne blood brain barrier by passive transport.

In ancther embodiment of the present invention, the
pharmacologically active molecule provides a dihydropyridine-
type redox moiety for targeting the compound to the brain and
providing "lock-in" as the pyridinium salt. A spacer is
placed between the redox meoiety and compound designed to
enhance the seguential metabolism of the “molebularly
packaged" compound. The spacer may be an amino acid or di- or
tri-peptide spacer, or any other short group that is
compatible with the compound teo be administered and that can

readily be cleaved in vivo to release the active compound.

In another embodiment of the present invention, a cell
scattering factor, hereinafter denoted "egressin", isclated
from a clone derived from a human metatstaic melanoma (M3827),
as described in Wier et al U.S. Patent 5,039,794, the entire
contents of which are hereby incorporated by reference, is
used to aid in transporting drugs across the bleod brain
barrier to increase glucose metabolism in the central nervous
system. Egressin disperses endothelial cells and acts on the
cell-cell junctions of the endothelial cells lining the blood
vessels. The dissgociation of these junctions increases the
permeability of the vessels and decreases the effectiveness of
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the blood brain barrier. Thus, egressin aids in transporting
drugs for improving glucose utilization across the blood brain
barrier for treating the central nervous system.

In this embodiment, an amount of egressin effective for
the dissociation of the cell-cell junction of endothelial
cells is administered intravenously along with a
therapeutically effective compound for improving'glucose
utilization in the brain.

Another method for enabling the compounds used in the
present invention to cross the blood brain barrier is to
formulate the compounds such that the compounds are non-ionic
when they reach the blood stream and would be subseqguently.
enzymatically oxidized to release the compound in a
therapeutic amount at the brain. These prodrugs include
compounds which contain a tertiary nitrogen atom exhibiting a
low basicity, i.e., a pKa below 7.4. On this basis, the
skilled artisan can readily @appreciate that such compounds,
when introduced into the bloodstream of a warm- blooded animal
whose pH is about 7.4, would remain essentially non-ionic,
thus permitting the prodrug form to be highly protein bounded
and/or enter the erythrocytes and, thus, to pass through the
blood brain barrier and be subsequently enzymatically oxidized
to release the active compound in high bicavailabkility at the
brain. -

Where appropriate, the compounds can be provided in the
acid addition salt forw for the sole purpose of rendering
stability to the prodrug free base form prior to
administration. Once the prodrug compounds are administered
by any route, the salt moiety is "cleaved", thus releasing the
remaining tertiary amine form, which readily transcends the
blood brain barrier. Next, the prodrug can be enzymatically
oxidized to the active compound in an analogcus manner to the
nicotinamide dinucleotide co-enzyme mediated oxido-reduction
system, wherein the coenzyme, in turn, is reduced to the
dihydro form (NADH). For purposes of the present invention,
the term "prodrug" refers to a derivatized form of a proven
drug which, when administered to an individual, is '

-19-
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enzymatically or otherwise acted upon in the bloodstream to
release the drug at the therapeutic site or sites of activity.
In the present invention, the therapeutic site is the central
nervous system.

The compounds used to increase glucose utilization in the
brain can be provided in the form of prodrugs to alter the
biodistribution of the compounds, e.g., to allow compounds
which would not typically cross the blood-brain barrier to
cross the blood-brain barrier. For example, an anionic group,
e.g., a sulfate or sulfonate, can be esterified, e.g., with a
methyl group or a phenyl group to yield a sulfate or sulfonate
ester. When the sulfate or sulfonate ester is administered to
a subject, the ester is cleaved, enzymatically or non-
enzymatically, reductively or hydrolytically, to reveal the
anionic group. Such an ester can be cyclic, e.g., a cyclic
sulfate of sultone, or two or more anionic moieties may be
esterified through a linking group.

An anionic group can be esterified with moieties {e.qg.,
acyloxymethyl_eéters) which are cleaved to reveal an
intermediate compound which subsequently decomposes to yield
the active compound. In another embhodiment, the pradrug is a
reduced form of a sulfate or sulfonate, e.g., a thiecl, which
ig oxidized win vivow to the therapeutic compound.
Furthermore, an anionic moiety can be esterified to a group

which is actively transported in vivo, or which is selectively

taken up by target organs. The aster can be selected to allow
specific targeting of the therapeutic moieties to the brain.
Carrier molecules may also be used to transport the
active compounds to the brain. The carrxier molecule may
include a moiety capable of targeting the therapeutic compound
to the brain by either active or passive transport.
Illustratively, the carrier molecule may include a redox
moiety. Many targeting moieties are known, including those
disclosed in patents to Bodor 4,540,564, 5,389,623, and
5,525,727, the entire contents of which are hereby
incorporated by reference, as well as asialoglycoproteins,

such as those disclosed in Wu et al U.8. Patent 5,166,320.
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Other carrying moieties include ligands which are transported
into cells via receptor-mediated endocytosis.

Other means for carrying a prodrug or an acktive agent
across the blood-brain barrier involve coupling either a
prodrug or an active agent to a carrier. These carriers
include fatty acids, inositol; 1,4-dihydropyridine, lipids,
proteins, and peptides. The proteins and peptides can be
synthetic or naturally occurring. The term peptide is
intended to include small proteins and particularly those
molecules having on the order of about 100 amino acids or
fewer. Examples of proteins useful as carriers include
antibodies specific for receptors within the brain, albumin,
insulin, drugs, or growth fectors.

Fatty acid carriers preferably have between about 1¢ and

26 carbon atoms, and preferably between about 20 and 24 carbon

atoms. The length, degree of saturation, and whether the
fatty acid is naturally occurring in the brain affects the

ability of the faﬁty acid to serve ag a carrier to deliver the

agent across the %lood brain barrier to an active site in the
brain. Fatty acids which are partially unsaturated and occur
naturally in the brain are particularly preferred as carriers.
Fatty acids which occur naturally in the brain include those
with 16 carbon atoms and 0, 1 or 2 double bonds. It has been
found that C18:3 is superior in its ability to deliver a

compound acress the blood brain barrier, and 4, 7, 10, 13, 16,

19 docosahexaenocic acid has also been found to be particularly

ugeful in delivering agents across the blood brain barrier.

Branched chain fatty acids having between 16 and 26
carbon atoms can also be used in the present invention. A
hydrogen atom of the foregoing fatty acids can be replaced
with a methyl, ethyl or isopropyl substituent at various
positions along the carbon chains.

Other carrier include the naturally occurring
polyisoprencids {dolicols) and analogs thereof.

The active agent can be coupled tc the fatty acid via a
group capable of being attached directly or indirectly to the
hydroxyl group of the fatty acid. The hydroxyl group of the
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fatty acid can form, for example, an ester of amide bond with
the agent. A hydroxyl group or amino group of the active
agent can form a bond with the fatty acid. A variety of
reactions can be used involving reacting the agent or a
protectced derivative thereof with the corresponding fatty acid
carrier or an activated derivative thereof. A free hydroxyl
group can form an ester bond with the fatty acid or activated
derivative thereof, and the free amino group can form an amide
bond with the fatty acid or activated derivative thereof.

The targeting and prodrug strategies described above can
be combined to produce a compound that can be transported as a
prodrug tc a desired site of action and then unmasked to
reveal an active compound.

In another embodiment of the present invention, the
active agent is contained within a compatible biodegradable
polymer in the form of microspheres. As used herein the term
"microspheres" includes microcapsules, nanocapsules, and
nanogspheres.

Microcapsules and microsvheres are conventionally free
flowing powders consisting of spherical particles of 2
millimeters or less in diamster, usually 500 microns or less
in diameter. Particles less than 1 micron are conventionally
referred to as nanocapsules of nanospheres. For the most
part, the difference between a microcapsule and a nanocapsule,
or a microsphere and a nanosphere, is size. Generally, there
is little, if any, difference between the internal structure
of the two.

The microcapsule or nanocapsule has its encapsulated
agent centrally located within a membrane. This membrane may
be termed a wall-forming polymeric material. Because of thir

- e
internal structure, permeable microcapsules designed for ---.
(LA

N
controlled-release applications release their ‘agent at-a.
constant rate {(called a "zero order" rate of releasej.
In addition, the microspheres may encompass “monolithic"{‘mc -
//_A '\!'

throughout the particle. That is, the internal structure /is a\\

and similar particles in which the active agent is dispersad

matrix of the bicactive agent and a polymer excipient. . E
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Usually such particles release their biocactive agents at a
declining rate {a "firdt order" rate of release). However,
these particles may be-designed to release active agents
within the matrix at a near zero order rate. Thus, as used in
the present invention, microspheres also include
microparticles in general which have an internal structure
comprising a matrix of bioactive agent and polymer excipient.
One particularly useful polymer for preparing a
microcapsule or microsphere according to the presenlt invention
is poly{lactide-co-glycolide!. This polymer is similar to
materials used in the manufacture of conventional resorbable
sutures. This polymer is biocompatible with the tissues of
the central nervous system. Additicnally, this polymer is
biodegradable within the tissues of the central nervous system
without producing any toxic by-products of degradation. &
still further advantage of this material is the ability to
modify the duration of drug release by manipulating the
polymer's biodegradation kinetics, i.e., by modifying the
ratip of lactide and glycolide in the polymer to deliver the

. glucose-affecting molecules to specific regions of the brain

at a controlled rate over a predetermined period of time.
Microspheres made with this polymer, thus, serve two
functions: they protect the active agents from degradation,
and they release the active agents at a controlled rate over a
predetermined time. Although this specific polymer meets the
criteria necessary for implantation within the central nervous
system, other biocompatible, biodegradable polymers and
copolymers having properties which are similar to those named
properties of poly(lactide-co-glycolide) may be substituted
therefor.

Pharmaceutlcal compositions for administration according
to th; plesent invention can comprise at least one agent
according to the present invention in a pha{maceutlcally
acceptable form, optionally combined with a pharmaceutically
acceptable carrier. These compositions can be administered by
any means that achieve their.intended purposes. Amounts and

regimens for the administration of a composition according to
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the present invention c¢an be determined readily by those with
ordinary skill in the art of treating memory loss or senile
dementia. }

For example, administraiion can be by parenteral, such as
subcutaneous, intravenous, intramuscuilar, intraperitoneal,
transdermal, or buccal routes. BAlternatively or concurrently,
administration can be by the oral route, transdermally,
transmucosally, or rectally. While oral dosage is preferred,
administration by suppésitories may be useful. The dosage
administered depends upon the age, health and weiaght of the
recipiant, type of previous or concurrent treatment, if any,
frequency of the treatment, and the nature of the effect
desired.

preferably, the compouﬁds in the form of prodrugs can be
administered parenterally {(intravenously, intraperitoneally,
or intramuscularly) by simply combining a therapeutic amount
of the prodrug with any pharmaceutically acceptable inert
parenteral carrier. With respect to oral administration,
since the compounds of the present invention are absgorbed
effectively through the intestine, but are highly sensitive
compounds, they are preferably administered in an enteric
coated medium. Of course, the carrier material in either case
must be inert, i.e., non-oxidizing, in nature. The reason for
this is that if the compounds of the present invention are
contacted with an oxidizing agent prior to entry into the
bloodstxream, the compound will immadiately be oxidized to the
active form, and will not cross the blood brain barrier. The
only limitaticn on the enteric coating is that it preserve the
prodrug from dissolution until it reaches the small intestine,
and that the enteric ceating medium be inert, i.e., non-
oxidizing. Consgsequently, most conventional enteric coating
compositions can be used.

Compositions within the scope of this invention include
all compositions comprising at least one agent according to
the present invention in an amcunt that is safe and effective
to achieve its intended purpose. While individual needs vary,

determination of optimal ranges of effective amounts of each
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component is within the gkill of the art. Typical dosages can
comprise from about 0.0001 to about 100 mg/kg body weight
daily.

The effective amounts of agents for improving brain
glucoge utilization can be readily determined. Foxr in vivo

prevenﬁion or reduction of memory loss and dementia, the
presently preferred daily dosage is between about 1 microgram
and about 100 grams of the active agent. Of course, the
actual preferred amount of agent to be administered varies
according to the particular form of the agent, whether it is

the agent per se or an analog thereof, the particular

composition formulated, and the mode of administration.

Administration can be conducted continuously or
periodically within the maximum dose tolerated by the
individual patient. Of course, optimal administration rates
for a given set of conditions can be ascertained by those
skilled in the art using conventional dosage administration
tests.

Brain glucose utilization is improved where the
administration of the agent activates the insulin transduction
process so_that the net effect is to increase the sensitivity
or responsiveness of the insulin signal. Surprisingly, it is
a discovery of the present invention that improving brain
glucose utilization in non-diabetic patients does not affect
the glycemic profile of these patients. That is, the agent
only improves glucose utilization in the brain and does not
affect the level of peripheral glycemia, because delivery of
the agent solely to the central nervous system does not affect
the peripheral blood glucose.

The preferred dose of an effective compound is from about
0.01 mg to about 4 grams, administered up to eight times daily
depending upcn the degree of impairment of glucose utilization
in the individual patient. Typically, the dose is from about
0.1 mg to about 1 gram administered up to four times daily,
and the preferred dose is in the rage of about 0.1 mg to abhout

400 mg, administered once or twice daily.
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The insulin sensitizer of the present invention may be
co-administered with other agents designed to improve mental
performance, particularly agents that increase energy
utilization. These agents include acetyl-carnitine, other
forms of carnitine, and cerebral enhancers such as cognex.

The compounds of the present invention can be
administered in the form of pharmaceutically acceptable
compositions, that is, with the active ingredient mixed with
or encapsulated in a pharmaceutically acceptable carrier,
Cempositions within the scope of the invention, thus, include
compositions wherein the active component is present in an
effective amount to achieve its intended purpose.
Determination of the effective amounts is well within the
skill in the art.

In addition to the compounds of the present invention,
these pharmaceutical compositions may contain suitable
pharmaceutically acceptable carriers comprising excipients and
auxiliaries which facilitate processing of the active
compounds into preparations which can be used
pharmaceutically. Preferably, the preparations, particularly
those which can be administered orally and which can be used
for the preferred type of administration, such as tablets,
dragees and capsules, and also preparations which can be
administered rectally, such as suppositories, as well as
suitable solutions for administration by injection or orally,
centain from about 0.1 to 99%, and preferably from about 1-85%
of the active ingredient, together with a suitable excipienc.

The pharmaceutical preparations of the present invention
are manufactured in a manner which is itself known, for
example, by means of conventional mixing, granulating, dragee-
making, dissolving, oxr lyophilizing processes. Thus,
pharmaceutical preparations for oral use can be obtained by
combining the active compounds with solid excipients,
optionally 'grinding a resulting mixture, and processing the
mixture of granules, after adding suitable auxiliaries, if

desired or necessary, to obtain tablets of dragee cores.
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Examples of suitable excipients include lactose, sucrose,
mannitol, sorbitol, cellulose preparations, calcium
phosphates, binders, such as starch paste from maize starch,
wheat starch, rice starch, potatc starch, gelatin, tragacanth,
methyl cellulose, hydropropylmethiycellulose, sodium
carboxymethylcellulose and/or polyvinyl pyrrolidone. If
desired, disintegrating agents may be added, such as the
above-mentioned starches, as well as carboxymethyl starch,
cross-linked polyvinyl pyrrolidone, agar, alginic acid, sodium
alginate, and the like.

Auxiliaries include flow-regulating agents and
lubricantsg, such as silica, talc, stearic acid or salts
thereof and/or polyethylene glycol. Dragee cores are provided
with suitable coatings which, if desired, are resistant to
gastric juices. For this purpose, concentrated sugar
solutions may be used, which way optionally c¢ontain gum
arabic, talc, polyvinyl pyrrolidone, polyethylene glycol
and/or titanium dioxide, lacquer sclutions and suitable
organic solvents or solvent mixtures.

In order to produce coatings resistant to gastric juices,
solutions of suitable cellulose preparations, such as acetyl
cellulose phthalate or hydroxypropylmethyl cellulose phthalate
are used. Dyestuffs or pigments may be added to the tablets
or dragee coatings, for example, for identification or in
order to characterize different combinations of active
compound doses.

Other pharmaceutical preparations which can be used
orally include push-fit capsules made of gelatin, as well as
soft, sealed capsules made of gelatin and a plasticizer, such
as glycerol or sorbitol. The push-fit capsules can contain
the active compounds in the form of granules which may be
mixed with filler, such as lactose, binder, such as starches,
and/or lubricants, such as talc or magnesium stearate and,
optionally, stabilizers. In soft capsules, the active
compounds are preferably dissolved or suspended in suitable
liquids, such as fatty oils, liquid paraffin, or liquid
polyethylene glycols. In addition, stabilizers may be added.
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Possible pharmaceutical preparations which can be used
rectally include, for example, suppositories, which consist of
a combination of the active compounds with a suppository base.
Suitable suppository bases are, for example, natural or
synthetic triglycerides, paraffin hydrocarbons, polyethylene
glycols, or higher alkanols. 1In addition, it is also possible
to use gelatin rectal capsules which consist of a combination
of the active compounds with a base. Possible base materials
include, for example, liquid triglycerides, polyethylene
glycols, or paraffin hydrocarbons.

Suitable formulations for parenteral administration
include agueous suspensions of the active ingredients, as well
as appropriate oily injection suspensions. Suitable
lipophilic vehicles include fatty oils such as sesame ©il, or
synthetic fatty acid esters, such as ethyl oleate or
triglycerides. Aqueous injecticn suspensions may contain
substances which increase the viscosity of the suspension,
such as sodium carboxymethyl cellulose, sorbitol and/orx
dextran. Optiocnally, the suspension may also contain
stabilizers.

The compounds of the present invention may be
administered in a variety of convenient forms, orally,
parenterally, rectally, or percutanecusly to treat dementia.
The dosage required for cach patient may vary widely,
depending upon the degree of dementia and the individual
patient response. However, in general, a dosage of from about
0.001 to about 100 mg/kg of body weight is appropriate for
most patients.

The foregoing description of the specific embodiments
will so fully reveal the general nature of the invention that
others can, by applying current knowledge, readily modify
and/or adapt for various applications such specific
embodiments without undue experimentation and without
departing from the generic concept, and, therefcre, such
adaptations and modifications should and arxe intended to be
comprehended within the meaning and range of equivalents of
the disclosed embodiments. It is to be understood that the
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phraseclogy or terminology employed herein is for the purpose
of description and not of limitation. The means, materials,
and steps for carrying out various disclosed functions may
take a variety of alternative forms without departing from the
invention. Thus the expressions "means to..." and "means
for...", or any method step language, as may be found in the
specification above and/or in the claims below, followed by a
functional statement, are intended to define and cover
whatever structural, physical, chemical or electrical element
or structure, or whatever method step, which may now or in the
future exist which carries out the recited function, whether
or not precisely equivalent to the embodiment or embodiments
disclosed in the specification above, i.e., other means or
steps for carrying out the same function can be used; and it
is intended that such expressions be given their broadest
intefpretation.

All references cited herein, including journal articles
or abstracts, published or unpublished U.8. or foreign patent
applications, issued U.S. or foreign patens, or any other
references are entirely incorporated by reference herein,
including all dat:, tables, figures, and text present in the
cited references. Additionally, the entire contents of the
references cited within the references cited herein are also
incorporated by reference in their entirety.

References to known method steps, conventional method
steps, known methods or conventional methods is not in any way
an admission that any aspect, description, or embodiment of
the present invention is disclosed, taught, or suggested in
the relevant art.
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WHAT IS CLAIMED 1IS:

%

1. A method for improving mental performance in patients
having symptoms of reduced mental performance and are neither
in a state of non-insulin dependent diabetes nor a state of
general impaired glucose tolerance, comprising administering
to such a patient an effective amount of an agent to improve

insulin sensitivity in the brain.

2. The method according to claim 1, wherein the agent

increases glucose utilization in discrete brain areas.

3. The method according to claim 2, wherein the discrete
areas are selected from the group consisting of blood brain
barrier microvessels and areas in the brain associated with

mental performance or memory.

4. The method according to claim 1, wherein the agent

improves glucose utilization in astrocytes or glial cells.

5. A method according to claim 1, wherein the agent is

selected from the group consisting of insulin sensitizers.

6. The method according to claim 5, wherein the agent is

a thiazolidinedione.

7. The method according to claim 6, wherein the

thiazolidinedione is selected from the group consisting of

-32-
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troglitazone, rosiglitazone, picglitazone, darglitazone and

englitazone.

8. The method according to claim 5, wherein the agent 1is

an oxyzolidinedione.

9. 7The method according to claim 8, wherein the agent is

JTT S501L.

10. The method according to claim 1, wherxein the agent

activates the PPAR gamma receptor.

11. The method according to claim 1, wherein the agent
has agonist or partial agonist activity at the PPAR gamma

receptor.

12. The method according to claim 11 wherein the agent

is a substituted 4-hydroxy-phenylalcanoic acid derivative.

13. The method according to claim 11, wherein the agent

is a non-thiazolidinedione, non-oxyzolidinedione.

14. The method according to claim 133 wherein the agent

is GL 262570.

15. The method according to claim 1, wherein the agent
gelectively activates one of the sub-types of the human PPAR

gamma receptor.

-33-
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16. The method according to claim 1, wherein the agent
activates a RxR receptor that forms a heterodimer with a PPAR

gamma receptor.

17. The method according to claim 1, wherein the agent
is a combination of a PPAR gamma activator and an RxR receptor

activator.

18. The method according to claim 1, wherein the agent

is a natural product or is dervived from a natural product.

18. The method according te claim 1, wherein the agent

interacts with a PPAR alpha receptor or a PPAR delta receptor.

20. The method according to claim 1, whevein the agentc
interacts with the insulin transduction process so that the
net effect is to increase the sensitivity or respensiveness of

the insulin signal.

21. The method according to claim 1, wherein the agent
ig administered in conjunction with at least one agent to

improve mental performance.

22. The method according to claim 19, wherein the agent
to improve mental performance is selected from the group
consisting of carnitine, acetyl-carnitine and cerebral

enhancers.

-34-
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NOVEDAD DE LA INVENCION

REIVINDICACIONES

‘-l,- Una composiciéon que ;:omprende rosiglitazona o una sal
farmacéuticamente aceptable de la misma y donepezil o una sal
farmacéuticar'snente aceptable del mismo junto con un diluyente o vehiculo
farmacéuticamente aceptable.

2.- Una‘composicién que comprende rosiglitazona o una sal
farmacéuticamente aceptable de la misma y donepezil o una sal
farmacéuticamente éceptable del mismo junto con un diluyente o. vehiculo
farmacéuticamente aceptable, para uso en la mejora de la funcién cognitiva en
un individuo que padecé o es susceptible a deterioro cognitivo leve,
einfermedad de Alzheimér u otfras demencias.

3 Un método para mejorar la funcién cognitiva en un individuo
que padece"o es susceptible a deterioro cognitivo leve, enfermedad de
Alzheimer u otras demencias, compfendiendo el método administrar al
individuo unaiéantidad segura y eficaz de una composicion que comprende
rosiglitazona o una sal farmacéuticamente aceptable de la misma y donepezil
o una sal farm‘:acéuticamente aceptable del mismo.

4.- El uso de una composicion que comprende rosiglitazona o
una sal farmacéuticamente aceptable de la misma y donepezil o una sal

farmaceuticamente aceptable del mismo en la preparacion de un agente para
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mejorar la funcion cognitiva en un individuc que padece 0 es susceptible a

deterioro cognitivo leve, enfermedad de Alzheimer u otras demencias.

5- Una combinacion de rosigltazona o una sal

farmaceuticamente aceptable de la misma y donepezil o una sal
farmacéuticamente aceptable: det mismo para uso simultaneo, separado o
secuencial en’la mejora de la 'fuﬁcién cognitiva en un individuo que padece o
es-susceptible a deterioro‘ cognitivo leve, enfermedad de Alzheimer u otras
demencias.

S.— La composicién de la reivindicacién 2, el método de Ia
reivindicaciéni 3, el uso. de la. reivindicacien 4 o la -combinacié.n de Ia
réivindicacién{f:, donde el individu:o no es homocigoético para et alelo APOEA4.

7’- La composicidn de la reivindicacion 2, el método dé la
refvindicacién. 3, el uso de la reivindicacion 4 o la combinacidn de la
relvindicacian 5, donde el individuo no lleva el alelo APOEA4.

8.- Un método para mejorar la funcion cognitiva en un individuo

que padece o0 es susceptible -a MCI, enfermedad de Alzheimer u otras

-demencias, y que no es homocigotico para el alelo APOE4, que comprende

las etapas de: i} investigar al individuo para determinar que el individuo no sea

homocigdtico para el alelo APOE4; y después, ii) administrar una cantidad
segura y eficaz de una cozmposicién gue comprende rosiglitaéona o una sal
farmacéuticamente acep{ab}e de la misma y donepezill o una sal
farmacéuticamente aceptable de! mismo a dicho individuo,

9- El método de conformidad con la. reivindicacion 8,
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caracterizado. ademas porque la etapa de investigacion (i) implica determinar
que el individuo ileva una sola copia del alelo APOE4.

10.- El método de conformidad COI”I. la reivindicacién 8,
caracterizado ademas porque la etapa de investigacidn (i) implica determinar
que el individuo es APOE4-. |

11.- EI método de conformidad con cualq.uiera de las
reivindicacionés 8 a 10, caracterizado ademas borque el individuo padece. o)
es susceptiblé a MCI (particularmente MCIl amnésico).

12.- El método de conformidad con cualguiera de las
reivindicaciones 8 a 10, caracterizado ademas porque el individuo padece o
es susceptiblé a Ié enfermedad de Alzheimer. |

13.- Un método para investigar si un individuo padece o es

susceptible a MCI, enferm'edad de Alzheimer u otras demencias como ayuda

para predecir la respuesta del individuo a la administracion de una

composicion 'que comprende rosiglitazona o una sal farmacéuticamente
aceptable de la misma y donepezil ¢ una sal farmacéuticamente aceptable del
mismo, que cc;mprende la investigacion para determinar si el individuo no lleva
ninguna o lieva una copia del alelo APOE4.

1‘4.-. El método de conformidad con la reivindicacién 13,
carécterizado. ademas po'rque incluye la seleccién para determinar si el
individuo es APOE4-.

15.- Un equipo que comprende (i) una composicidon que

comprende rosiglitazona o una sal farmacéuticamente aceptable de la misma
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y donepezil o una sal farmacéuticamente aceptable del mismo y (i)
instrucciones sobre la administracidn del agonista de PPAR gamma
(tipicamente en forma de una composicion farmacéutipa) a un individuo que
no es homocigético para el alelo APOE4.

16.- La composicidn, método, uso, combinacion o-equipo de
cuélquiera de fas reivindicaciones 1 a 15, donde la rosiglitazona esta en forma
de m_aleato dé 4rosig|itazona.

17.- La composicion, método, uso, combinaciéon o ecjuipo de
cualquiera de las reivindicaciones 1 a 15, donde el donepezil esta en forma de
clorhidrato de donepezil.

18.- La composicion de conformidad con cualquier'a de las
reivindicaciones 1, 2, 16 o 17, caracterizada ademas porque se formula para
administracion oral, parenteral (incluyendo subcutanea, intradérmica,
intramuscular, intravenosa e intraarticular), inhalaciéon (incluyendo polvos o
neblinas en particulas finas que pueden generarse por medio de diversos
tipos de aerosoles, nebulizadores o insufladores dosificadores presurizados),
transdérmica (incluyendo por medio de un parche cutaneo), rectal y topica
(incluyendo dérmica, bucal, sublingual e intraccular).

19.- Una forma de dosificacion oral que comprende: una primera
composicion que comprende rosiglitazona o una sal farmacéuticamente

aceptable de la misma y donepezil o una sal farmacéuticamente aceptable del

mismo formulada para liberacion inmediata tras el contacto con medios

acuosos; y una segunda composicién que comprende rosiglitazona o una sal

-

I3
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farmacéuticamente aceptable de la misma formulada para liberacion
modificada tras el contacto con medios acuosos.

| 20.- La forma de dosificacién oral de conformidad con la
reivindicacion 19, caracterizada ademas porque la primera y la segunda
composiciones estan en forma de muiltiples particulas.

21- La forma de dosificacion oral de conformidad con la
reivindicacion: 20, caracterizada ademas porque las multiples particulas son
esferas de Iadtosa recubiertas de farmaco o que contieneh farmaco.

22.- La forma de dosificacion oral de conformidad con la
reivindicacion 20 o la reivindicacién 21, caracterizada ademas porque las
multiples particulas que comprenden la primera composicion estan sin recubrir
y las mulitipies particulas que comprenden ia segunda composicion tienen un
recubrimiento entérico.

23.- La forma de dosificacion oral de conformidad con cualquiera
de las reivindicaciones 20 a 22, caracterizada ademas porque las multiples
particulas se i.nt'roducen en una céphsula.

24.- La forma de dosificacidén oral de conformidad con la
reivindicacion’ 19, caracterizada ademas porque toma la forma de un
comprimido en el que la primera y la segunda composiciones se disponen en
dos o mas capas separadas.

2_5.— La forma de dosificacion oral de conformidad con la
reivindicacién 24, caracterizada ademas porque la primera y la segunda

composiciones se disponen en dos capas separadas.

(33
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26.- La forma de dosificacic’)n oral de conformidad con la
reivindicacion 24, caracterizada ademas porque la composicidén de liberacién
inmediata incluye una sacarosa.

27.- La forma de dosificacion oral de conformidad con la
reivindicacion 26, caracterizada ademas porque la composicion de liberacién
inmediata incluye lactosa y opcionalmente estearato de magnesio.

28.- La forma de dosificacion oral de conformidad con cualquiefa
de las reivindicaciones 19 a 27, caracterizada ademas porque [a liberacion
modificada comprende la liberacién retardada y/o sostenida.

é9.— La forma de dosificacién oral de conformidad con pualquiera
de las reivindicaciones 24 a 27, caracterizada ademas porque la segunda
composicién comprende una composicion de liberacibn sostenida en
formulacién de comprimido.

30.- La forma de dosificacién oral de conformidad con luna
cualguiera de las reivindicaciones 20 a 23, caracterizada ademas porque la
segunda composicion comprende una composicidon de liberacion sostenida en
forma de multiples particulas recubiertas con una membrana semipermeable.

31.- La formulacién de dosificacién oral de conformidad con
cualquiera de las reivindicaciones 19 a 30, caracterizada ademas porque esta
recubierta con un recubrimiento entérico.

32.- Una formulacién de dosific'acic')n oral que comprende un
nucleo erosionable que comprende una formulacién de dosificacion oral de

cualquiera de las reivindicaciones 19 a 30 y un recubrimiento erosionable
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alrededor del nucleo, donde el recubrimiento erosionable comprende una o
mas aberturas que se extienden de una forma sustancialmente completa por
todo dicho re'cubrimientp pero no penetran en el nucleo y que comunican el
medio de uso caon el nucleo, donde la liberacidn de la rosiglitazona o una sal
farmacéuticamente aceptable de la misma y donepezil o una sal
farmacéuticamente aceptable del mismo desde el nlcleo tiene I.ugar
sustancialmente a través de dicha abertura o aberturas y por medio de la
erosion del recubrimiento en condiciones de pH predeterminadas.

33.- La formulacién de dosificacion oral de conformidad coﬁ la
reivindicacion 32, caracterizada ademas porque la erosion del recubrimiento
es dependiente del pH.

34.- La forma de dosificacién oral de conformidad con Ia
reivindicacion 33, caracterizada ademas porque el recubrimiento erosionable
es un recubrimiento entérico.

35.- La forma de dosificacion oral de conformidad con cualgquiera
de las reivindicaqiones 32 a 34, caracterizada ademas porque las aberturas en
el recubrimiento tienen un tamafo en el intervalo de aproximadamente 0.19 a
aproximadamente 50.3 mm? que corresponde a una abertura circular que
tiene un diametro en el intervalo de 0.5 mm a 8 mm.

36.- La forma de dosificacidén oral de conformidad con cualquiera
de las reivindicaciones 32 a 35, caracterizada ademas porque el nucleo
comprende capas discretas de la primera y segunda composiciones y el

recubrimiento tiene dos aberturas dispuestas de tal forma que una primera

I
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abertura proporciona accesoc a la primera composicidn y una segunda
abertura proporciona acceso aila segunda composicion.

37.- La forma de dosificacion oral de conforAmidad con cualguiera
de las reivindicaciones 19 a 36, caracterizada ademas porque es para uso en
la mejora de la funcidn cognitiva en un individuo que padece o es\/susceptible

a deterioro cognitivo leve, enfermedad de Alzheimer u otras demencias.

38.- Un método para mejorar la funcién cognitiva en un individuo

que padece 0 es susceptible a deterioro cognitivo leve, enfermedad de
Aizheimer u otras demencias, comprendiendo el método administrar al
individuo una forma de dosificacion oral de cualquiera de las reivindicaciones
19 a 36.

39.- El método "de conformidad con la reivindicacion 38,
caracterizado ademas porque el individuo no es homocigotico para el alelo
APQOEA4.

40.- E{ método de conformidad con fa reivindicacion 38,
caracterizado‘ ademas porque el individuo no lieva el alelo APOEA4.

41.- Un meétodo para mejorar la funcién cognitiva en un individuo
que. padece o es susceptible a MCI, enfermedad de Alzheimer u otras
demencias, y que no es homocigdtico para el alelo APOE4, que comprende
las etapas de: i) investigar al individuo para determinar que el individuo no sea
homocigético para el alelo APOE4; y después ii) administrar una forma de
dosificacion oral de cualquiera de las reivindicaciones 19 a 36 a dicho

individuo.
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42 - El .mé'todo de conformidad cbn la reivindicacion 41,
caracterizado ademas porque la etapa de investigacion (i) implica determinar
que el individho fleva una sola copia del alelo APOE4.

;13.- El método de .conformidad con la reivindicacién 41,
caracterizado ademas porque la etapa de investigacion (i) implica determinar
que el individuo es APOEA4-. |

44 - El meétodo de conformidad con cualquiera de las
reivindicaciones 38 a 43, caracterizado ademas. porque el individuo padece o
es susceptib[é a MCI (particularmente MC| amnésico).

45.- El método de conformidad con cualquiera de las
reivindicaciones 38 a 43, caracterizado ademas porque e! individuo padece o
es susceptfblé a la enfermedad de Alzheimer.

46.- La forma de dosificacion oral de conformidad con cualquiera
de las reivindicaciones 19 a 36, caracterizada ademas porque la rosiglitazona
esta en forma de maleato de rosiglitazona.

47 .- La forma de dosificacion cral de conformidad con cualquiera
de las reivindicaciones 19 a 36, caracterizada ademas porque el donepezil

esta en forma de-clorhidrato de donepezil.
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RESUMEN DE LA INVENCION

La invencion se refiere a una composicidon farmacéutica que
comprende tanto rosiglitazona o una sal farmacéuticamente aceptable de la
misma c,omo.don.epezil 0 una sal farmacéuficamente aceptable del mismo que
es de utilidad en el tratamiento o profilaxis de la enfermedad de Alzheimer u
otras demencias y el deterioro cognitivo leve; la invencidn también se refiere a
formas de dosificacion orales que comprenden rosiglitazona o una sal
farmacéuticamente aceptable de la misma y donepezil o una sal

farmaceuticamente aceptable del mismo.
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