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Comprobante de pago de la tasa.
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Documento que acredita la existencia y representacion legal de las partes, cuando sean
personas juridicas.
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- Sefiora Jefe,
DIVISION DE NUEVAS CREACIONES

Superintendencia de Indm&tia y Comercio

E. S. D.

Referencia + Expediente N° 08 88449/

Asunto : Oposicion a la solicitud de patente de Invenciéﬁ titulada
“FORMULACIONES ~ DEL  MODIFICADOR  DE
INMUNORESPUESTA QUE CONTIENEN ACIDO
OLEICO Y METODOS” |

Solicitante : 3M INNOVATIVE PROPERTIES COMPANY

Opositora : PROCAPS S.A.

Publicada en la Gacetp- de la Propiedad Indus

N° 612 ﬂ£ de enero de 2010

| yd |
Yo, CIELO ANGELA PENA RODRIGUEZ abogada en ejercigio, ideritiﬁcada como
aparece al pie de su firma, con tarjeta profesional No. 8270/(1/(31’ Consejo Superior de
la Judicatura, en mi condicion de apoderada de la sociedad PROCAPS S.A.
conformada bajo las leyes de la Republica de Colombia y domiciliada en 1a ciudad de
Barranquilla, Colombia, atentamente manifiesto que estando dentro del téfmino de ley
y por orden expresa de mi representada, presento oposiciom & la concesion del registro
de la Patente de Invencion titulada “FORMULACIONES DEL MODIFICADOR DE
INMUNORESPUESTA QUE CONTIENEN ACIDO OLEICO Y METODOS %,
cuyo titular es 3M INNOVATIVE PROPERTIES COMPANY, y pido a Usted

Carrera 13 Ne 11995, Of. 104 Tel. (571)2 13 12 13-6205021 -Fax. (571) 6 1219 79
Eanail: negocios@optimum-co.com » www.optim.uan-co.com
Bogota Colombia
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CAN estando dentro d¢1 térmmo esupulado por la ley, mamﬁesto el légimno intefés _L' 3

'--j___,-ley como se analizaré mas adelante y Qe ser concedtda afectaria'

) ’..’

_ Bogotﬂ Colombia o

Dereqho de la Competencna Propcedad
el [ Indusmal y Comerclo Extemor o

declarar fUndada esm 070510‘011 ¥ en consecuencm negar el registro de 1a patem:e o

Conforme a lo Jaspuesto en el articulo 42 de la Decmién 486 ﬂe 2000 de la Ly

de nuestra representadf para oponerse al reglstro ‘de la patente de\ la referencm, i
- atendlendo a que la soli citud pretendida no cumple con los requlsatos dispuastos en la i

_lfeCtamente la ‘f‘f?
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una cantidad terapéuticamente eficaz de un compuesto modificador de la
inmunorespuesta (IRM) seleccionado del grupo que consiste en aminas de
imidazoquinolina, aminas de tetrahidroimidazoquinolina, “‘aminas de
imidazopiridina, aminas de cicloalquilimidazopiridina 6,7-fundidas, aminas de
imidazoquinolina 1,2-en. puente, aminas de imidazonaftiridina, aminas de
tetrahidroimidazonaftiridina, aminas de oxazoloquinolina, aminas de
tiazoloquinolina, aminas de oxazolopiridina, aminas de tiazolopiridina, aminas de
oxazolonaftiridina, aminas de tiazolonaftiridina, 1H-imidazo dimeros }fundido a
las aminas de piridina, aminas de quinolina, aminas de tetmhidfoquinolina, /
aminas de naftiridina, o aminas de tetrahidronaftiridina, y combinaéiones de las
mimas; y un vehiculo farmacéuticamente aceptable incluyendo un componente
de 4cido oleico, en donde la formulacién ests substancialmente libre de

impurezas polares introducido por el componente de 4cido oleico.

2.3. Con base en el articulo 14 de la Decision 486 de la CAN que consagra lo
siguiente: “Los paises miembros otorgardn patentes para las invenciones, sean de producto
o procedimiento, en todos los campos de la tecnologia, siempre que sean nuevds, tengan
nivel inventivo y sean susceptibles de aplicacion industrial”. Asi las' cosas, las
invenciones objeto de patente deben ser nuevas y tener nivel inventivo. Bien,
pues antes de la fecha de prioridad de esta solicitud se encuentran los siguientes

documentos que afectan la patentabilidad de la presente solicitud:

e D1: US2003199538 publicada el 23 de octubre de 2003.
e D2:US2004089855 publicada el 13 de mayo de 1999.

Cartera 13 Ne 11995, Of. 104 Tel. (57121312 13- 62050 21 - Fax. (571) 6 12 19 79
E-mail: negocios@optimum-o.com » www.optimum-co.com
’ " Bogots Colombia
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2.4.Ahora bien, el documento D1, particularmente en la en su descripcion se refiere

a una formulacién farmacéutica que comprende: un modificador de la respuesta
inmune (IRM) compuesto seleccionado de entre aminas de imidazoquinolina,
aminas de imidazotetrahidroquinolina, aminas de imidazopiridina, aminas 6,7
fusionadas de cicloalquilimidazopiridina, aminas puenteadas de 1 , 2-
imidazoquinolina, aminas de tiazoloquinolinamina, aminas de
oxazoloquinolina, aminas de tiazolopiridina, aminas de oxazolopiridina, aminas
denimidazonaftiridina, . aminas de imidazotetrahidronaftiridin, y aminas de
tiazolonaftiridina; un 4cido graso; y un componente hidrofébico? aprotico
mezclable con el 4cido graso comprendiendo un grupo hidrocarbilo de 7 o mis
atomos de carbono incluyendo 4cido bleico, .como es posible vier en la
reivindicacion 1 de dicho documento D1. Segin el mismo documento D1, en
cuanto a la formulacion, esta es précn’caniente libre de impurezas polares gracias
a la presencia del 4cido oleico y dicho (%locumento D1 revela ademéts que el
componente hidrofébico aprético puede aumentar el volumen de la fase oleosa
de la formulacién topica para proporcionar cualidades deseables, como la
extensibilidad y la sensacién, mientras due no altera de forma sensible la

saturacion de la actividad termodindmica del IRM.

2.5.Adicionalmente el documento D2, particulérmente en la pagina 3, pzirrélfo 0037,

revela la eliminacion de impurezas polares del aceite en una alta composicion de

aceite de acido oleico.

2.6.Tomando los documentos D1 y D2, como el estado mas cercano de la técnica, no

es posible reconocer altura inventiva, ya que seria obvio para un experto en la

Carrera 13 No 11995, Of. 104 Tel. (571) 2 13 1213 = 6 2050 21 - Fax. (571)6 1219 79
E-nail: negocios@optimum-co.com - www.optimuin-co.com
‘ Bogota Colombia
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materia a partir del documento DI, ‘apoyado en el librarse de ias impurezas
polares para proporcionar estabilidad a una féormula mejorada para j:compensar el
componente de #cido oleico como lo revela el documento D2, concebir una
formulacion farmacéutica que comprende una cantidad terapéutidamente eficaz
de un compuesto modificador de la inmunorespuesta (IRM) seléccionado del

grupo que consiste en aminas de imidazoquinolina, - aminas de

tetrahidroimidazoquinolina, aminas de imidazopiridina, ' aminas de
cicloalquilimidazopiridina 6,7-fundidas, aminas de irnidazoquinolina 1,2en
puente, aminas de imidazonaftiridina, aminas de tetrahidroimidazonaftiridina,
aminas de oxazoloquinolina, aminas de tiazoloquinolina; aminas de
oxazolopiridina, aminas de tiazolopiridina, aminas de oxazolonaft:iridina, aminas
de tiazolonaftiridina, 1H-imidazo dimeros fundido a las aminas de piridina,
aminas de quinolina, aminas de tetrahidroquinolina, aminaé de naftiridina, o
aminas de tetrahidronaftiridina, y combinaciones de las mismas; y un vehiculo
farmacéuticamente aceptable incluyendo un componente de acido oleico, en
donde la formulacién esta substancialmente libre de impurezas polares gracias al
componente de 4cido oleico. Asi entonces las reivindicaciones 1 a 28 de la

solicitud objeto de la presente oposicion, carecen de altura inventiva.

2.7. En consecuencia v de acuerdo a lo descrito anteriormente, se deriva que la
solicitud colombiana 08 88449 no puede pretender un monopolio por patente
toda vez que lo que pretende no cumple con uno de los tres requisitos necesarios

pata su proteccion.

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

Carrera 13 N© 11995, Of. 104 Tel. (571) 2 13 12 13 - 6 20 50 21 - Fax. (57 161219 79
E-mail: negocios@optimum-co.com - www.optimum-co.com
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2.8.1. CARENCIA DE ALTURA INVENTIVA. Segun la De‘jcisic')n 486 de la

Comunidad Andina de Naciones, Articulo 18.- “Se considerard que una invencion
tiene nivel inventivo, si para una persona del oficio normalmente versada en la materia
técnica comespondiente, esa invencién no hubiese resultado obvia ni se hubiese derivado
de manera evidente del estado de la técnica.”. A la fecha de prioridad, 29 de
diciembre de 2006, a partic del documento D1 por si solo, o por la
combinacion de los documentos D1 y D2, puede llegar de manera evidente a
una formulacién farmacéutica que comprende una cantidad terapéuticamente
eficaz de un compuesto modificador de la inmunorespuesta (IRM) seleccionado
del grupo que consiste en aminas de imidazoquinolina, aminas de
tetrahidroimidazoquinolina, aminas de imidazopiridina, aminas de
cicloalquilimidazopiridina 6,7-fundidas, aminas de imidazoquinolina 1,2en
puente, aminas de imidazonaftiridina, aminas de tetrahidroimidazonaftiridina,
aminas de oxazoloquinolina, aminas de tiazoloquinolina, aminas de
oxazolopiridina, aminas de tiazolopiridina, aminas de oxazolonaftiridina,
aminas de tiazolonaftiridina, 1H-imidazo dimeros fundido a las aminas de
piridina, aminas de quinolina, aminas de tetrahidroquinolina, aminas de
naftiridina, o aminas de tetrahidronaftiridina, y combinaciones de las mismas; y
un vehiculo farmacéuticamente aceptable incluyendo un componente de 4cido
oleico, en donde la formulacién esti substancialmente libre de impurezas
polares por el componente de dcido oleico, sobre las cuales busca proteccion en

el capitulo reivindicatorio.

2.9. Dado lo anterior, es posible deducir que la solicitud y lo reivindicado no es
objeto de patentabilidad pues es contrario a lo que dicta Ia Decisién 486 de la
Comunidad Andina de Naciones, Articulo 14. “Los Paises. Miembros otorgardn

patentes para las invenciones, sean de producto o de procedimiento, en todos los campos de

Carrera 13 Ne 11995, Of. 104 Tel. (571)2 13 12 13- 62050 21 - Fax. (571) 6 1219 79
E-mail: negocios@optimumi-co.com - www.optimume-co.com
Bogot4 Colombia
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la tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de
aplicacién industrial.”. La solicitud pretendida no cumple con uno de los tres

requisitos de patentabilidad.

2.10. Por todo lo anterior, atentamente solicito a usted que se sirva declarar fundada
la presente oposicion y en consecuencia negar el registro a la solicitud de patente
titulada “FORMULACIONES DEL MODIFICADOR DE
INMUNORESPUESTA QUE CONTIENEN ACIDO OLEICO Y
METODOS”, cuyo titular es 3M INNOVATIVE PROPERTIES COMPANY,
solicitud Colombiana que aparecié publicada en la Gaceta de la Propiedad

Industrial N° 612 del 29 de enero de 2010.

3. PRUEBAS

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

como prueba en este asunto los siguientes:

e D1:US2003199538 publicada el 23 de octubre de 2003.
e D2: US2004089855 publicada el 13 de mayo de 1999.

Carrera 13 N° 11995 Of 104 Tel. (571)2 1312 13- 62050 21 - Fax. (571) 6 12 19 79
E-mail: negocios@optimum-co.cont - www.optimum-co.com
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cién en laa nc;gtmas legales siguienﬁes: |

§tﬁmlo 586&e1 Codigo de Comercio.k

la Decxslévn&% de la Comisiém del Acuerdo d¢ Cartagena.
normas concordantes.

5. ANEXOS

CE
i
I
1

30538 public#d; _el 23 de octubre de 2003.
9855 publicada el 13 de mayo de 1999,
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6. NOTIFICACIONES -
: ficacion&ﬂqt\;g: por disposicién del articulo 50 del Decreto
su Despaélic)_; in‘iformo qué mi representada y la suscrita

,_’:en la Secretaria He su Despacho o en mis oﬁcinas situadas

12 13- 62050 21 - Fax, (5716 1219 79
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‘ PROCAPS

PODER ESPECIAL

Barranquilla (Colombia), identificado como aparece al pie de mi firma, quien en el
presente documento actfia en calidad de Representante Legal de la sociedad PROCAPS
S.A. sociedad legalmente constituida y domiciliada en la ciudad de Barranqmua/

(Colombia), por :yente documento otorgo ?octora CIELC ANGELA PENA

|
| Yo, WALTER TANAKA TATEKAWA, mayor de edad y vecino de la ciudad de /
|
|

| 3 RODRIGUEZ, abegada en ejercicio, identificadaedmo aparece al pie de su firma, con
¥ tarjeta profesional No. 82701 del C.S. de la J,,foder especial, amplio y suficiente, para

formular oposiciones u observaciones a la solicitud de patente No. 08 088.44.9, titulada
| _ ‘FORMULACIONES DEL MODIFICADOR DE INMUNORESPUESTA QUE
‘ CONTIENEN ACIDO OLEICO Y METODOS” cuyo titular essM
INNOVATIVE PROPERTIES COMPANY, publicada en la gaceta No. gaceta No.

. 3 612 del 29 de enero de 2010.

Nuestro apoderado queda facultado, de manera expresa, para realizar todo tipo de actos
necesarios para llevar a cabo el trdmite de la oposicién, incluyendo, sin limitacién,
preparar y presentar solicitudes, hacer declaraciones, pagar tasas, contribuciones e
1mpuestos, recabar los titulos o certificados. Asimismo quedan autorizados para
impugnar administrativa todo lo que fuere resuelto en el expediente a que se hace
expresa referencia en el presente poder, con todas las facultades generales y especfficas
que fuera requerido para ella.

-

De la misma manera, ademas de las facultad«_as'q&e le confiere la naturaleza del presente
mandato, se encuentran facultados para recibir, desistir, transigir, sustituir, y reasumir
el presente poder, incoar acciones, mterponer recursos y demds facultades conferidas
por laley. ‘

Dado y Firmado en Ba;ranquilla (Colombia) a los 12 dias del mes de abril de 2010.

It C.C. N° 16'251.923
I NIT: 890.106.527-5 -4
Representante Legal

Acepto:

[ W= . e

CIELO ANGELA HENA RODRIGUEZ
C.C. 51°940.252 de Bogota
T.P.A. 82701 del C.S. de la J.

: 80 No. 78B-201+ A.A. 50330 P.B.X.:(575) 3530783 - 3789000 - 3719900 - 3507900 - FAX:(575) 3730815 - 3730813 - 3730247 - 3730818
L BARRANQUILLA - COLOMBIA - NIT.: 820.108.527-5
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03-12009291 024802 PROCAPS §. A, No.
Barranqullla, 14 de Abril de 2010 Hr-14:‘43:24 146065&'2
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CAMARA DE COMERCTIO

DE BARRAN UILLA
DgOMERC’o 07***********************9*********************

CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .

PROCAPS S.A. - mm = o m m o o o
NIT: 890.106.527-5.

EN JUNIO DE ESTE ANO SE ELEGIRA JUNTA DIRECTIVA DE LA CAMARA DE
COMERCIO. LAS INSCRIPCIONES DE CANDIDATOS DEBEN HACERSE EN LA PRIMERA
QUINCENA DE MAYO. PARA INFORMACION DETALLADA DIRIGIRSE A LA SEDE
PRINCIPAL O COMUNICARSE AL SIGUIENTE TELEFONO: 3303718-3303716.

EL SUSCRITO SECRETARIO DE LA CAMARA DE COMERCIO DE BARRANQUILLA, CON
FUNDAMENTO EN LAS INSCRIPCIONES DEL REGISTRO MERCANTIL:

CERT I'FICA

Que por Escritura Pablica No. 1,190 del 22 de Julio de 1976,
otorgada en la Notaria Tercera de Barranquilla, inscrito(as) en
esta Camara de Comercio, ,el 28 de Julio de 1976 bajo el No. 6,070
del libro respectivo, fue génstituida la sociedad-<-----------itcmen--

li 1imitada denominada "PRODUCTORA DE CAPSULAS DE GELATINAS LIMITADA
||| "PROCAPS  LIMITADA. -of/"omcmsomossmnsrsn i oo no o om oo

CER T I F I C A

\ Que por Escritura Publlca No. 1, 307 del 28 - de Junio de 1979,
otorgada en .la Notaria Tercera“ de ‘Barranquilla, 1nscr1to(as) en

N esta Cémara de Comercio, el 23 de Julio de 1979 bajo el Ng: 10,039
|| del libro respectivo, la sociedad antes mencionada-~«=--==--fommmmno
lse transformo en sociedad anonima bajo la denominaci social de

P R e

| "DRODUCTORA DE CAPSULAS DE GELATINA S.A." PROCAPS S.A."/
"CERTIFICA

loue por BEscritura Pblica No. 3,810 del 31 de Dic/bre de 1980,
:otorgada en la Notaria Primera de Barranquilla, inscrito(as) en
esta Camara de Comercio, el 30 de Enero de 1981 bajo el No. 12,705
‘del libro respectivo, la sociedad antes mencionada~------=-===-c-ceemn-
: transformo en sociedad de responsabilidad limitada bajo al razon
social de "PRODUCTORA DE CAPSULAS DE GELATINA LIMITADA "PROCAPS LI -

CERTIFICA

Que por Escritura Piblica No. 3,755 del 10 de Nov/bre de 1983,
orgada en la Notaria Unica de Soledad, inscrito(as) en esta
Camara de Comercio, el 22 de Nov/bre de 1983 bajo el No. 17,922 del
libro respectivo, la sociedad antes mencionada-----------om-—oscomm———
transformo en sociedad anonima bajo la denominacion social de
" RODUCTORA DE CAPSULAS DE GELATINA S.A. "PROCAPS S.A.",~-=-==-----~

kkkkkkkkkx O O N T I N U A **kdkkkhkksk

§ACSE@AER NIT.690.321.151.0  H00IE5D5C



CERTIFICADO DE EXISTENCIA Y REPRE ENTACION LEG2 CION DE

. DOCUMENTOS
PROCAPS S.A,~7~======- .—e——&-——~—~ef~-—f ------ 4 B ——
'NIT: 890. 106 527-5. | I & el

ﬁc E R

Que por Escritura Publica No|.
otorgada en la Notaria 2a.

Caéamara de Comercio, el 20 de :
libro respectivo, la soc1gdad tes mencionada-+--4-~--~---~~~
camblo de .razon social, ,por 1 denomlna01on LAR

........_.........-..-.‘;.....-................_..._._.......‘........_..... e i o e o o A D

f
Que .por Escrltura Pﬁbllca N
otorgada en la Notaria 2a.
Camara de Comercio, el 23
libro respectlvo, la socledad antes menc1onams J —————————— :

Hsi‘c E

Que ‘dicha sociedad ha

y/o documentos prlvados:

Numero -aaaa/mm/dd W
39 1979/01/18 Notarla 3a.

iguiente%

Notarla

Insc o Reg

de Barrano 9,452
992 1981/04/30 Notaria 1la. J 13,112
1,464 1982/08/27 ,Notarla U <;15 533
112,744 1983/08/18 Notaria Ur §
3,826 1984/07/16  Notaria U ‘
3,835 1985/08/26. --Notaria U ;
2,260 1986/09/10: Notaria U ‘ |
1,849 1989/07/11 Notaria 2a. de Barran f
444 1990/02/21 Notaria 2 de’ Barrang
3,090. 1991/12/17 Notaria 2a. de Barranqgui
269 1993/02/01 Notaria 2a. de Barrangui
2,342 1993/07/28 Notaria 2a. de Barranqui
3,652 1993/11/09 Notaria 2a. de Barranqui
"3,615 1996/12/06 No%arla a. de Barrang
89 1997/01/16 Notaria Z2a. de Barrang
2,070 1997/07/17 Notaria 2a. de Barrang 1997/07/31
2,281 1997/08/04 Notaria 2a. de Barrang 1997/08/14
765 1999/04/22 Notaria+3a. de Barranquf/l " 80, 1999/04/23
459 2001/02/21 Notaria pa. de Barranduil 503 /2001/02/23
2,608 2001/10/05 Notaria Ra. de Barrandguji | |2001/11/08
1,730 2004/07/29 Notaria | 2. de Barran 2004/08/26
.77 416  2005/03/03 Notaria [ 2. de.Barrang 2005/03 /10
1,613 2005/07/28 Notarla 2. de Barrang ' © | 2005/08/18
710 2009/05/05 Notarla 3 a. de Barra ﬂ 2009/06/30

1,054 2009/06/25 Notarla 3 a. de Barra : 2009/06/30

Que de acuerdo con la(s) escrltura(s) la sociedad
se rige por las 31guientes 1sp051qlones

DENOMINACION 0 RAZON S0CI

1 4)

a

M.;LL.‘_

khkkkhkkkkx
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CAMARA D E COMERCTIO

D E BARRANQUILLA
COMERCIO 07*********************************************
. DE BARRANQUILLA

ERTTFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DCUMENTOS .

ROCAPS S .A.---——-mmmmem - L LT e
[T: 890.106.527-5. ¥ .

T

e

PROCAPS S.A. S L CLTTE
S (GLA: PROCAPS.
DQMICILIO PRINCIPAL Barranqullla.

CERTIFICA

URACION: . E1 término 9¢//duracién de la sociedad se fijé hasta el
3 de Agosto de 2073. o

I "CERT IVF-I cCa
| ¥ 5 ‘
JJETO SOCIAL: El -objeto pr1nc1pa1 de‘ 1a 5001edad sera: a) La
Abicacion, importacion ¥y comercializacion 'de alimentos procesados
- suplementos dietarios. b)La fabricacion de :capsulas y - otros
roductos similares a partir de materiales tales como gelatinas u
otiros de distinta naturaleza, dque puedan ser wutilizados como
erntvases o recipientes de productos vy sustancias quimicas,

ermaceutlcas, alimenticias y cosmeticas, para uso y consumo humano
Y veterinario. c¢) La investigacion, desarrollo Y fabricacion de toda
cliase de productos 24 sustancias quimicas, farmaceuticas,
dniment1c1as y cosmeticas para uso Yy CONsumo humano, animal vy

;‘getal d) La compra y venta de materias primas, insumos vy
productos intermedios necesarios para  los procesos de fabricacion
dg sustancias quimicas, farmaceuticas, alimen ticias y cosmeticas,
asi como 1la comercializacion interna y externa de los productos
tgrminados. e) La compra, venta, importacion, exportacion y
dilstribucion de toda clase de elementos instrumentales y equipos

humana vy animal. f) La compra, venta, exportacion, fabricacion,
importacion, distribucion de dulces, confites, galletas y todo
tapo de golosinas o alimentos para el consumo humano. g) Actuar
cbmo representante o agente de personas naturales vy jurldlcas,

nacionales Yy extranjeras en la realizacion de operac1ones el
t‘ansa001ones relacionadas con la industria farmaceutica y en
especial con cualquiera de las actividades descritas en los

1htera1es a), b), ¢), d y e) antes descritos. h) Prestar los
serv101os de asesorias Yy consultorla en las areas admlnlstratlvas,

{33-—12609291 024802 PROCAPS S.A. , ‘[No. 146065473
Barranguilla, 14 de Abril de 2010 Hr:14:43:24
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medicos, quirurgicos, ‘odontologicos y hospitalarios para la salud:
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de mercadeo, analigis clinico,’ asistzﬁ:ia tecnica, |investigacion,
costos Yy produccion, exportaciones, importaciones, ventas,
relacionadas con 1guales o similares actividades |a -las | que
constltuyen el ob]eto de|PROCAPS S.A.,| asi como los de publicidad y
promocion de producto quimicos, | alimenticios, | cosmeticos y
farmaceuticos para uSo humano, ' animal (/o 1ndustr1aw. 1) Adquirir,
operar, admlnlstraﬁ y' explotar,: a cualguier titulo,| empresa :o
establecimientos edicados a. la investigacion; -desarrcllo,
fabricacion ° | comercializacion de productas quimicos,
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social '’ como accionlsta, socio o fundador | de -emprgsas que tengan
igual ' o similar |objeto|  comprar, vender, - importdr |y exportar
maquinarias, insumos 'y repuestos -requerﬂdqs para el desarrollo de
sus actividades, tomar dinero en prestamo, financigr y garantizar
las operaciones comer01alps que .celebre agn;terceros relativas |a su
‘objeto; ‘celebrar | ¥ . ejecutar'todo [tipo.] de actog .y contratos
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otorgar y protestar @ todo| tipo de titulog wvalores| e instrumentos
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PROCAPS S . A, === == == m = o m o e m e
NIIu;} 890.106.527-5.

Lalt ' sociedad tendra un Pre51dente , quien ejercera la representa-
Ci‘n legal de la sociedad y tendra las siguientes atribu-
cipnes entre otras: Ejecutar las decisiones de 1la Asamblea
General de Accionistas y de la Junta Directiva. Ejercer la Represen-

tq ion Legal de la sociedad en todos los actos y contratos que se
regquieran para el desarrollo del objeto social, de conformidad con
ll_‘prev1sto en las leyes vy en los presentes estatutos Constituir
gderados judiciales y extrajudiciales, recibir notificaciones,
absolver  interrogatorios de parte, confesar obligaciones de 1la
S@ciedad, transigir, disistir y allanar a la sociedad en cualquier
asiinto judicial. Aprobar y celebrar en nombre de la socieda todo
acto o contrato cuya cuantia sea igual o inferior al equivalente
en/ pesos colombianos a doscientos cincuenta mil dolares ‘de los
EStados- Unidos de BAmerica (US$250.000), liquidados a 1la tasa de
cambio representativa del mercado vigente el dia en que se surta
lal transacion o celebracion del acto. Las demas funciones que le
c@rrespondan. como Representante Legal:' por: dlsp051c1on de la ley,
2 estos estatutos @ o'de la Junta Directiva. El Presidente tendra un
plente, designado por la . Junta: Dlrectlva, quien reemplazara al
esidente en sus faltas temporales ~absolutas o meramente acciden-
les, con entidades facultades 'y 'gin que sea necesario para ello
dreditar la ausencia del principal. La sociedad tendra un Vicepre-
idente designade por la Junta Directiva, quien tambien ejercera la
presentacion legal de 1la sociedad, pudiendo ejercerla conjunta o
paradamente con el Presidente. El vicepresidente tendra las
‘Quentes facultades entre otras. Ejecutar dentro de su competencia
s decisiones de 1la - Asamblea General de Accionistas, de la Junta
rectiva y del Presidente. Ejercer la representacion legal de la
stciedad en todos log actos y contratos que se requieran para el
sarrollo del objeto social, de conformidad con lo previsto en las
leyes y en los presentes estatutos Constituir apoderados jud1c1ales
y | extrajudiciales, recibir. notificaciones, absolver 1nterrogatorlos
de parte, confesar obllgac1ones de la sociedad, transigir, desistir
y| allanar a la sociedad en cualquier asunto judicial. Aprobar y
celebrar en nombre de la sociedad todo acto o contrato cuya cuantia
éea igual o inferior al equivalénte en pesos colombianos a ciento
ancuenta mil dolares de los Estados Unidos de America (US$150.000),
quuldados a la tasa de cambio representatlva del mercado v1gente
el dia en que se surta la aprobacion 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,
cliotas o partes de interes inversiones y todo tipo de derechos
de la sociedad, o de constituir gravamenes sobre cualquiera de los
énteriores, facultades que radican exclusiva y privativamente en
cabeza del Presidente. Las demas funciones que le corresponda como
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Representante 1egai por | disposicion
o de la Junta Directiva. El1 Vicepr
de31gnado por 1la |Junra Directiva, g
separadamente en| sus faltas tempox
accidentales, con  identicas facultade
ello acreditar la ausengia del princi
Gerente General, con su respectivo Sup
Directiva. El Sup‘ente reemplazara al
temporales, absolutas o meramente adg
gerente general levaran la  represe
con 1dentlcas facﬁltades pudlendolas_

a ley, de|estos estatutos
dente tendya [(1) suplente,
lo reemplazara conjunta o
absolutas | o meramente
1n que sea necesario para
La socied cendra
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tales, quien
ion 1egal e
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mente’‘con el Preﬁldente y VlCepre31dén con iden 18 facultades
que e1 Gerente General |y sin que sed n cesarlo pard ello acreditar
la ausencia del titular| El Gerente General tendrg las siguientes
facultades = entre otras: Ejercer la repres ntacion legal |de la socie-
dad, en todos los actos y contratos qu

e se requiergn para el desa-

rrollo del': Ob]etO\ social, de .conformid ad. con lo |previsto en das

leyes vy en 1los pqesente estatutos; §pro ar y celebrar len nombre de

la sociedad todo ‘acto > contrato cuya|lcuantia sea igual o inferior

al ' equivalente en! pesos Colombianos a|Cincuenta Mil dolares de los

Estados Unidos dé | Ameriga::' (US$50. 000} ieli.quidados a| la.: tasa de
it

cambio” representat;va del” mercado v1g'r el dia‘en ¢ se‘surta la
aprobacion o celehrac1on del acto, sie ¢ que no se |trgte de epnaje-
nar a cualquier titulo b:enegfinmuehla ‘cualquler rg activo fijo
de la 5001edad 1nclu31ve de naturald ]\mueble Jacc ones, cuotas .o

o& =4 - §

‘partes de : 1nteres,J inversiones. y todol tipo|de derec &'lde la socie-
dad o de constituir grgvamenes .sobra,.ﬁ*iqulera 'de| | 1ds anteriores
facultades que radlcan _exc1u51va yj ‘F“yaleamente en cabeza del

Presidgnte.

Que segun Acta No\‘ 116 | del 27 de Jurn de 1997 conrespondiente a
la Asamblea de Acciol 1stas en Barranquillg, de.la sociegad: .
PROCAPS 8§ A.----=-r-~= s ST R B R R R Tt — e
cuya parte pertlnehte se inscribi® en| esta Camara de Comercio, el
15 de Agosto de ﬁ997 bajo el No. |70,838 del libro| respectivo,
y segln Acta No. 127 del 22 de Maxy de 2000 c0frespondie te a
la Asamblea de ACGlOPlStaS en Barranquilla; |de la 5001e ad|: T _
PROCAPS  S.A.-—#me—rmm———ai T A L T L e £ T T
cuya parte pertlnente se| inscribid ‘en estia Camara Comercio, el
29 de Mayo de 2000 bajo el No. 87,250 del libro respectivo,
hechos los 31gu1ente? nombramientos:

”CLASE o [ = TUNTA DIRECTIVA
. ‘ \

Principales \
1.:Minski Gonton1k Ruben. } ) CC.*fxkxxx7, 463,982
2, Mingki Gontovnlk Meyer: 3 G QO kR RERRY 461,324
3. Minski Gontovnlk Joge ‘ CC.*4xkx**xg8 671,834

Suplentes _ L i

SAT MinskiFZirberqlum‘Elliot et ' o cc.*ﬁgf**72,21',541

****4*?*** CONTINURB *h#*******
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_****************
PA.*990,212, 082,805

2. Minski Deitel Daniel
3., Minski Sharon

CERTIFICA

Que segln Acta No. 116 del 27 de Junio de 1997 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS

8.A. cuya parte pertinente se inscribid en esta Cémara de Comercio,

el 15 de Agosto de . 1997 bajo ‘el No. 70,838 del libro respectivo,
fueron hechos los 51gu1entes nombramientos:
Cargo/Nombre Identificacidn
Presidente.
Minski Gontovnik Ruben ..
Suplente del Presidente a
Minski Minski Abraham
Vicepresidente
. Minski Gontovnik Meyer:
Suplente del vicepresidente
Minski Gontovnlk Jose

CC.*¥*kkdkk®7 463,982

CERTIFIC A EI i

Que seglin Acta' No. 11 del 01 de Febrero de 2001 correspondlente .
la Junta Directiva en Barranquilla, de la sociedad: PROCAPS S. Arj
cuya parte pertinente se inscribié en esta Cémara de Comercio, e
12 de Febrero de 2001 bajo el No. 91, 273 del libro respectivo
fueron hechog los 51gu1entes nombram1entos- o '
©  Cargo/Nombre Identlflca01on
Gerente General. i
Uribe Ochoa Guillermo Luis CC.**%%x%%70,073,7
CERTIFI:CA

Que segln Acta No. 406 del 02 de Sep/bre de 2004 correspondiente;
la Junta Directiva en Barranquilla, de la sociedad: PROCAPS S.
cuya parte -pertinente se inscribidé en esta Cémara de. Comercio,
09 de Sep/bre de 2004 bajo el No. 113,263 del libro respectl‘b,
fueron hechos los siguientes noibramientos: ‘
Cargo/Nombre ,//ﬁé Identificaci6
Suplente del Gerente. : ‘
Tanaka Tatekawa Walter CC.******16,251,§23
CERTIFICA

Que seglin Acta No. 124 del 29 de Marzo de 1999 correspondiente a

**********.c ONTTINURA *kkkhkhhdx
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las devoluciones y adelantar todo tramite o proceso administrativo
ante la DIAN, de tal forma que en ningun momento quede gin -~--~~--~
representacion legal de la sociedad. PODERES ESPECIALES: a.- Se ---~-
confiere poder especial amplio y suficiente a las personas-que se
determinan seguidamente, que conforman el grupo A y B, para, para
que conjuntamente suscriban contratos de suministros de mercancias
y servicios con entidades oficiales, hasta la suma de OCHOCIENTOS
MIL, DOLARES DE LOS ESTADOS UNIDOS DE AMERICA (US800.000.00), --~-~--
liguidados a la tasa representativa del mercado vigente en el dia
que se realice la respectiva transaccion. Grupo A. WALTER NANAKA
TATEKAWA CC.No.16.251.923, CLAUDIA TANGARIFE CASTILLO ~-~m~=c~wc-~--
CC.No.41.660.223, CARMEN ALICIA FLOREZ CC.No.22.434.044, IVAN ~---~-
VILLAREAL CAMACHO - CC.N0.91.201.749, CARMEN ALICIA HERRERA --~----~--
DIAZGRANADOS CC.N©0.22.377.540, DAVID ANTONIO CHARRIS GIRALDO --~--~~-
CC.No.19.341.274, RICARDO DORADO HURTADO CC.No.79.715.772, JAIME
FORERO LLINAS CC N0.19.300.593. b.~ Se confiere poder espe01a1 -----
amplio y suficiente al senor WILLIAM ALBERTO BARROS CERRA --~~=-~--=
CC.No.8.715.941, para que en nombre y representacion de PROCAPS -~~~
S.A. suscrlban declaraciones camblarlas, aduaneras y tributarias a
que este obligada 1la sociedad, en el glro normal de sus negocios y
operaciones sociales, por. tanto quedan facultados para firmarlas,
como tambien los demas documentos relacionados con ellas, ----~-----
notificarse, aportar y solicitar las pruebas gque sean necesarias.

¢.-Otorgar poder especial amplio y suficiente al senor MARLON ~----
TATIS PAREDES CC.No.72.176.874 y al senor WILLIAM ALBERTO BARROS
CERRA (C.No.8.715.941, para que en nombre y representacion de ------
PROCANPS S.A., suscriban las declaraciones, reportes vy cualquler
documento relacionado con los tramites o registros de Comercio -----~
Exterior y o cualquier entidad del Estado que haga sus veces: d)
Otorgar poder especial amplio y suficiente a la doctora CARMEN -----
ALICIA HERRERA DIAZGRANADOS, CC.N0.22.377.540 y al doctor WALTER
TANAKA TATEKAWA, CC.No.16.251.923, para que en nombre y -~--~r---~--=
representacion de PROCAPS S.A.; endosen los titulos valores de la
gsociedad hasta por la suma de UN MIL MILLONES DE PESOS --~-~--=w==r=~
(1.000.000.000.00) M.L. CUARTO: EI representante legal de la -~~-----
sociedad PROCAPS S.A. doctor RUBEN MINSKI GONTOVNIK, manifiesta
gque la presente reforma fue aprobada por la Asamblea General -------
Extraordinaria de Accionista de PROCAPS S.A., con observancia de
las disposiciones legales y estatutarias.-------~v-=-m-romommommen—-

CERTIFICA
Que por Escritura Pablica No. 1,933 del 16 de Sep/bre de 2008,

otorgada en la Notaria 2 a. de Barranqullla cuya parte pertinente
se inscribid en esta Camara de Comercio, el 06 de Octubre de 2008

15

100154505-C
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t ‘ A
bajo el No. 3,748 del libro respectivo,------~-H- |
Consta, dque el

Senor RUBEN MINSKI GONTOVNI C. C& No. 7.46
comparece en su- condicion-de Pre31dente y Represeéntante L
Sociedad PROCAPS §8.A., confiere por medio d '

publico Poder especial Ampllo v Suficiente :

'ESCAFFI PARDO, C.C. No. 32.758.420, para que len
répresentacion de PROCAPS S.A., . suscrlba eclaraciones c
aduaneras y- trlbutariaS* a que-este obligada la sociedad
normal de sus negocios y operaciones sociales
facultada para firmar, como t
relacionados
pruebas’ que

ien los dema
con ,ellas, notlfl arse, aportar

.-n-.-..—-.-.-.-.—---..-—._—-

C E R TEFI C A
Que su ultlma Renovac1on fue el 30 de- Marzo de
La informacién sobre - embargos
Certificados.

de Matrlcula,\ Ja
Certificados. Especxales.

Que 1los actos de reglstra aqui certlflcados U
dias  ‘hdbiles despues de ' 1la

que, dentro de dicho termlno,
reposicidn ante esta entndad
Superlntendencla de Industrla
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Publication Classification
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(57 ABSTRACT

Pharmaceutical formulations comprising an immune

 response modifier (IRM).chosen from imidazoquinoline

amines, xmldazotetrahydmé;umolme amines, imidazopyri-
dine amines, 6,7-fused cycloalkyhmldazopyndme amines,
1,2~bndged imjdazoquinoline amines, thiazolo-gquinolin-
eamines, ‘oxazolo-quinolinamines, thiazolo-pyridinamines,
oxazolo-pyridinamines, ﬁnidazonaphthyridine amines, tet-

rahydr01m1dazonaphthyndme amines, and thiazolonaphthy-

ridine amines; a fatty acid; and a hydrophobic, aprotic
component miscible with the fatty acid are useful for the
treatment of dermal associated conditions. Novel topical
formulations are provided. In one embodiment, the topical
formulations are advantageous for treatment of actinic kera~
tosis, postsurgical scars, basal cell carcinoma, atopic der-
matitis, and warts.
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PHARMACEUTICAL FORMUIATION
COMPRISING AN IMMUNE RESPONSE
MODIFIER

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to Provisional
Patent Application Serial No. 60/340,605, filed Nov. 29,
2001 and Provisional Patent Application Serial No. 60/378,
452, filed May 6, 2002.

-FIELD OF THE INVENTION

[0002] The present invention is directed to pharmaceutical
formulations comprising at least one immune response
modifier chosen from imidazoquinoline amines, imidazopy-
ridine amines, 6,7-fused cycloalkylimidazopyridine amines,
1,2-bridged imidazoquinoline amines, thiazoloquinoline
amines, oxazoloquinoline amines, thiazolopyridine amines,
oxazolopyridine amines, imidazonaphthyridine amines, imi-
dazotetrahydronaphthyridine amines, and thiazolonaphthy-
ridine amines. Embodiments of the present invention are
dirccted to topical formulations for application to the skin of
a mammal. Other embodiments of the present invention are
directed to methods for treating dermal diseases.

BACKGROUND

[0003] Many imidazoquinoline amine, imidazopyridine
amine, 6,7-fused cycloalkylimidazopyridine amine, 1,2-
bridged imidazoquinoline amine, thiazoloquinoline amine,
oxazoloquinolinc amine, thiazolopyridine aminc, oxazol-
opyridine amine, imidazonaphthyridine amine, imidazotet-
rahydronaphthyridine amine, and thiazolonaphthyridine
amine compounds have demonstrated potent immunostimu-
lating, antiviral and antitumor (including anticancer) activ-
ity, and have also been shown to be uscful as vaccine
acjuvants. These compounds. are hercinafter collectively
referred to as “IRM” (immune response modifier) com-
pounds. One of these IRM compounds, known as imiqui-
mod, has been commercialized in a topical formulation,
Aldara™, for the treatment of anogenital warts associated
with buman papillomavirus.

[0004] The mechanism for the antiviral aud antitumor
activity of these IRM compounds is thought to be due in
substantial part to enhancement of the immune response by
induction of various important cytokines (e.g., interferons,
interleukins, tumor necrosis factor, ete.). Such compounds
have been shown to stimulate a rapid release of certain
monocyte/macrophage-derived cytokines and are also
capable of stimulating B cells to secrele antibodies which
play an important rol¢ in these IRM compounds’ antiviral
and antitumor activities. One of the predominant immuno-
stimulating responses o these compounds is the induction of
interferon (IFN)-a production, which is believed to be very
important in the acute antiviral and antitumor activities seen.
Moreover, up regulation of other cytokines such as, for
example, tumor necrosis factor (TNF), Interleukin-1 (IL-1)
and IL-6 also have potentially beneficial activities and are
believed to contribute to the antiviral and antitumor prop-
erties of these compounds.

[0005] Although some of the beneficial effects of IRMs
are known, the ability to provide therapeutic benefit via
topical application of an IRM compound for treatment of a
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particular condition at a particnlar location may be hindered
by a variety of factors. These factors include irritation of the
skin to which the formulation is applied, formulation wash
away, insolubility and/or degradation of the IRM compound
in the formulation, physical instability of the formulation
(c.g., separation of components, thickening, precipitation/
agglomerization of active ingredient, and the like), poor
permeation, and undesired systemic delivery of the topically
applied IRM eompound. Accordingly, there is a continuing
need for new methods and formulations to provide the
greatest therapeutic benefit from this class of compounds.

SUMMARY OF THE INVENTION

[6606] At several locations throughout the specification,
guidance is provided through lists of examples. In sach
instance, the recited list serves only as a representative
group; it is not meant that the list is exclusive.

[0007] Inone aspect, the present invention is directed to a
pharmaceutical formulation comprising an immune
response modifier selected from imidazoquinoline amines,
imidazotetrahydroguinoline ~ amines, imidazopyridine
amines, 6,7-fused cycloalkylimidazopyridine amines, 1,2-
bridged imidazoquinoline amines, thiazologuinoline
amines, oxazoloquinoline amines, thiazolopyridine amines,
oxazolopyridine amines, imidazonaphthyridine amines, imi-
dazotetrahydronaphthyridine amines, and thiazolonaphthy-
ridine amines; a fatty acid; a hydrophobic, aprotic compo-
nent miscible with the fatty acid and comprising a
hydrocarbyl group of 7 or more carbon atoms; and a
hydrophilic viscosity enhancing agent selected from cellu-
lose ethers and carbomers. '

[0008] In one embodiment, the pharmaceutical formula-
tion comprises an immune response modifier selected from
imidazonaphthyridine amines, imidazotetrahydronaphthyri-
dine amines, and thiazolonaphthyridine amines; a fatty acid;
and a hydrophobic, aprotic component miscible with the
fatty acid and comprising a hydrocarbyl group of 7 or more
carbon atoms.

[0009] The formulation can further comprise one or more
of a preservative system, an emulsifier, and water.

[0010] In another aspect, the present invention is directed
to a method of treatment of a dermal associated condition
comprising applying to skin a topical formulation compris-
ing an jmmune response modifier selected from imidazo-
quinoline amines, imidazotetrahydroquinoline amines, imi-
dazopyridine amines, 6,7-fused cycloalkylimidazopyridine
amines, 1,2-bridged imidazoquinoline amines, thiazolo-
quinoline amines, oxazoloquinoline amines, thiazolopyri-
dine amines, oxazolopyridine amines, imidazonaphthyridine
amines, imidazotetrahydronaphthyridine amines, and thiaz-
olonaphthyridine amines; a fatty acid; a hydrophobic, apro-
tic component miscible with the fatty acid and comprising a
hydrocarbyl group of 7 or more carbon atoms; and a
hydrophilic viscosity enhancing agent selected from cellu-
lose ethers and carbomers.

[6011] In one embodiment, the method of treatment of a
dermal associated condition comprises applying to skin a
formulation comprising an immune response modifier
selected from imidazonaphthyridine amines, imidazotet-
rahydronaphthyridine amines, and thjazolonaphthyridine
amines; a fatty acid; and a hydrophobic, aprotic component
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miscible with the faity acid and comprising a hydrocarbyl
group of 7 or more carbon atoms.

[0012] In other embodiments, the method of treatment of

a dermal associated condition comprises applying to skin a
‘ formulation comprising an immune response madifier
.. selected from imidazonaphthyridine amines, imidazotet-
" rahydronaphthyridine amines, and thiazolonaphthyridine
amines; a fatty acid; a hydrophobic, aprotic component
miscible with the fatty acid and comprising a hydrocarbyl
group of 7 or more carbon atoms; and further comprising
‘ one or more of a preservative system, an emulsifier, and
il water.

[0013] In one embodiment, the dermal associated condi-
tion is selected from actinic keratosis, postsurgical scars,
basal cell carcinoma, atopic dermatitis, and waris.

[0014] In another aspect, the present invention is directed
to a method for delivering an immune response modifier to
a dermal surface, the method comprising the steps of select-
ing a formulation comprising a compound selected from
imidazoguinoline  amines, imidazotetrahydroquinoline
amines, imidazopyridine amines, 6,7-fused cycloalkylimi-
dazopyridine amines, 1,2-bridged imidazoguinoline amines,
thiazoloquinoline amines, oxazolo-quinoline amines, thiaz-
olopyridine amines, oxazolopyridine amines, imidazonaph-
thyridine amines, imidazotetrahydronaphthyridine amines,
- and thiazolonaphthyridinc amines; a fatty acid; a hydropho-
bic, aprotic component miscible with the fatty acid and
comprising a hydrocarbyl group of 7 or more carbon atoms;
and a hydrophilic viscosity enhancing agent selected from
. cellulose ethers and carbomers; and applying the selected
formulation to the dermal surface for a time sufficient to
' allow the formulation to deliver the IRM to the dermal
1. surface,

[0015] In one embodiment, the selected formulation com-
; prises an immune response modifier selected from jmida-
zonaphthyndme amines, m'uduotetrahydronaphthyndme
~“, amines, and thiazolonaphthyridine amines; a fatty acid; and
Il a hydrophobie, apmﬂc component miscible with the fatty
acid and comprisiug a hydrocarbyl group of 7 or more
.icarbon atoms.

Il [0016] Unless otherwise indicated, all numbers expressing
quantities, ratios, and numerical properties of ingredients,
reaction conditions, and so forth used in the specification
and claims are to be understood as being modified in all
instances by the term “about”.

[0017] As used herein, “a” or “an” or “the” are used
Il nterchangeably with “at least one”, to mean “one or more”
of the element being modified.

i DETAILED DESCRIPTION
|

~5, [0018] In one aspect, the present invention is directed fo a
itformulation comprising an immune response modifier com-
“ pound selected from imidazoquinoline amines, imidazotet-
|firabydroquinoline amines, imidazopyridine amines, 6,7-
[lfused  cycloalkylimidazopyridine ~amines, 1,2-bridged

fmidazoquinoline  amines, thiazoloquinoline amines,
\: pxazoloquinoline amines, thiazolopyridine amines, oxazol-
pyridinge amines, imidazonaphthyridine amines, imida-
‘otetrahydronaphthyridine arnines, and thiazolonapbthyri-
| dine amines; a fatty acid; a hydrophobic, aprotic component
‘~ iscible with the fatty acid and comprising a hydrocarbyl

|

\
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group of 7 or more carbon ators, and a hydrophilic viscosity
enhancing agent selected from cellulose ethers and car-
bomers.

[0019] These immune response modifier compounds,
methods of making them, methods of using them and
compositions containing them are disclosed in U.S. Pat,
Nos. 4,689,338; 4,929,624; 4,988,815; 5,037,986; 5,175,
296; 5,238,944; 5,266,575, 5,268,376; 5,346,905; 5,352,
784; 5,367,076; 5,389,640; 5,395,937; 5,446,153; 5,482,
936; 5,693,811; 5,741,908; 5,756,747, 5,939,090; 6,039,
969; 6,083,505; 6,110,929; 6,194,425; 6,245,776; 6,331,
539; 6,376,609; and 6,451,810; European Patent 0 394 026;
US Publication 2002/0055517; and PCT Publications WO
00/47719; WO 00/76518; WO 01/74343; WO 02/46188;
WO 02/46189; WO 02/46190; WO 02/46191;, WO
02/46192; WO 02/46193; WO 02/46194; and WO 02/46749
the disclosures of which areé incorporated by reference
herein.

[0020] As noted above, many of the IRM compounds
useful in the presentinvention have demonstrated significant
immunomodulating activity. In certain embodiments of the
present invention, the IRM compound can be chosen from
imidazoquinoline amines, for example, 1H-imidazo[4,5-c]
quinolin-4-amines defined by one of Formulas I-V below:

NH;
/ N
N
\>"—Rz1‘
Y | 1
T QP

[0021] wherein

[8822] R, is chosen from alkyl of one to ten carbon
atoms, hydroxyalkyl of one to six carbon atoms,
acyloxyalkyl wherein the acyloxy moiety is alkanoy-
loxy of two to four carbon atoms or benzoyloxy, and
the alkyl moiety contains one to six carbon atoms,
benzyl, (phenyl)ethyl and phenyl, said benzyl, (phe-
nyDethyl or phenyl substituent being optionally sub-
stilted on the benzene ring by one or two moietics
independently chosen from alkyl of ome to four
carbon atoms, alkoxy of one lo four carbon atoms
and halogen, with the proviso that if said benzene
ring is substituted by two of said moieties, then said
moieties together contain no more than six carbon
atoms;

[0023] R, is chosen from hydrogen, alkyl of one to
eight carbon atoms, benzyl, (phenyl)ethyl and phe-
nyl, the benzyl, (phenyl)ethyl or phenyl substituent
being optionally substituted on the benzene ring by
one or two moieties independently chosen from alkyl
of one 10 four carbon atoms, alkoxy of one to four
carbon atoms and halogen, with the proviso that
when the benzene ring is substituted by two of said
moieties, then the moieties together contain no more
than six carbon atoms; and

[0024] each R, is independently chosen from alkoxy
of one to four carbon atoms, halogen, and alkyl of
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one to four carbon atoms, and n is an integer from 0
to 2, with the proviso that if n is 2, then said R,
groups together contain no more than six carbon

i atoms;
It
i I
i NHz

1 N N\

Raz

| 1

%Y Riz

[0025] wherein

[0026] R, is chosen from straight chain or branched
chain alkenyl containing two to ten carbon atoms and
substituted straight chain or branched chain alkenyl
containing two to ten carbon atoms, wherein the
substituent is chosen from straight chain or branched
chain alkyl containing one to four carbon atoms and
cycloalkyl containing three to six carbon atoms; and
cycloalkyl containing three to six carbon atoms
substituted by straight chain or branched chain alkyl
containing one to four carbon atoms; and

[6027] R, is chosen from hydrogen, straight chain or
branched chain alkyl containing one to eight carbon
atoms, benzyl, (phenyl)ethyl and phenyl, the benzyl,
(pbenyl)ethyl or phenyl substituent being optionally
substituted on the benzene ring by one or two
moieties independently chosen from straight chain or
branched chain alkyl containing one to four carbon
atoms, straight chain or branched chain alkoxy con-
taining one to four carbon atoms, and halogen, with
the proviso that when the benzene ring is substituted
by two such moieties, then the moieties together
contain no more than six carbon atoms; and

[0028] each R, is independently chosen from straight
chain or branched chain alkoxy containing one to
four carbon atoms, halogen, and straight chain or
branched chain alkyl containing one to four carbon
atoms, and n is an integer from zero to 2, with the
proviso that if n is 2, then said R, groups together
contain 1o more than six carbon atoms;

I
NH;

N
N,
O
N
24
(Ra)y

[0029] wherein

[0030] R, is chosen from hydrogen, straight chain or
branched chain alkyl of one to eight carbon atoms,
benzyl, (phenylethyl and phenyl, the benzyl, (phe-
nyl)ethyl or phenyl substituent being optionally sub-
stituted on the benzene ring by one or two moieties
independently chosen from straight chain or
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branched chain alky! of one to four carbon atoms,
straight chain or branched chain alkoxy of one to
four carbon atoms, and halogen, with the proviso that
when the benzene ring is substituted by two such
moieties, then the moieties together contain no more
than six carbon atoms; and

[0031] each R, is independently chosen from straight
chain or branched chain alkoxy of one to four carbon
atorns, halogen, and straight chain or branched chain
alkyl of one to four carbon atoms, and n is an integer
from zero to 2, with the proviso that if n is 2, then
said R, groups together contain no more than six
carbon atoms;

[0032] wherein

[0033] R,,is—CHR,R, wherein R, is hydrogen ora
carbon-carbon bond, with the proviso that when R,
is hydrogen R, is alkoxy of one to four carbon atoms,
hydroxyalkoxy of one to four carbon atoms, 1-alky-
nyl of two to ten carbon atoms, tetrahydropyranyl,
alkoxyalkyl wherein the alkoxy moiety contains one
to four carbon atoms and the alkyl moiety contains
one to four carbon atoms, or 2-, 3-, or 4-pyridyl, and
with the further proviso that when R, is a carbon-
carbon bond R, and R, together form a tetrahydro-
furanyl group optionally substituted with onme or
more substituents independently chosen from
hydroxy and hydroxyalkyl of one to four carbon
atorns;

[0034] R., is chosen from hydrogen, alkyl of one to
four carbon atoms, phenyl, and substituted phenyl
wherein the substituent is chosen from alkyl of one
to four carbon atoms, alkoxy of one to four carbon
atoms, and halogen; and

[0035] R, is chosen from hydrogen, straight chain or
branched chain alkoxy containing one to four carbon
atoms, halogen, and straight chain or branched chain
alkyl containing one to four carbon atoms;

NH,
00
Ras
N
(J L

Rs
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[6036] wherein

[0037] R, is chosen from: hydrogen; straight chain
or branched chain alkyl containing one to ten carbon
atorns and substituted straight chain or branched
chain alkyl containing one to ten carbon atoms,
wherein the substituent is chosen from cycloalkyl
containing three to six carbon atoms and cycloalkyl
contzining three to six carbon atoms substituted by
straight chain or branched chain alkyl containing one
to four carbon atoms; straight chain or brauched
chain alkenyl containing two to ten carbon atoms and
substituted straight chain or branched chain alkenyl
containing two to ten carbon atoms, wherein the
substituent is chosen from cycloalkyl containing
three to six carbon atoms and cycloalkyl containing
three 1o six carbon atoms substituted by straight
chain or branched chain alkyl containing one to four
carbon atoms; hydroxyalkyl of one to six carbon
atoms; alkoxyalkyl wherein ihe alkoxy moiety con-
tains one to four carbon atoms and the alkyl moiety
contains one to six carbon atoms; acyloxyalkyl
wherein the acyloxy moiety is alkanoyloxy of two to
four carbon atoms or benzoyloxy, and the alkyl
moiety contains one to six carbon atoms; benzyl;
(phenyl)ethyl; and phenyl; said benzyl, (phenyl-
Jethyl or phenyl substituent being optionally substi-
tuted on the benzene ring by one or two moicties
independently chosen from alkyl of one to four
carbon atoms, alkoxy of one to four carbon atoms,
and halogen, with the proviso that when said ben-
zene ring is substituted by two of said moieties, then
the moicties together contain no more than six car-
bon atoms;

[0038] R, is

X

7

Rs

[0039] wherein

[0040] Rg and Ry are independently chosen from
hydrogen, alkyl of one to four carbon atoms, phenyl,
and substituted phenyl wherein the substituent is
chosen from alkyl of onme to four carbon atoms,
alkoxy of one to four carbon atoms, and halogen;

[0041] X is chosen from alkoxy containing one to
four carbon atoms, alkoxyalkyl wherein the alkoxy
moiety contains one to four carbon atoms and the
alkyl moiety contains one to four carbon atoms,
hydroxyalkyl of one to four carbon atoms, haloalkyl
of one to four carbon atoms, alkylamido wherein the
alkyl group contains one to four carbon atoms,
amino, substituted amino wherein the substituent is
alkyl or hydroxyalkyl of one to four carbon atoms,
azido, chlora, hydroxy, 1-morpholino, 1-pyrrolidino,
alkylthio of one to four carbon atoms; and

f0042] R, is chosen from hydrogen, straight chain or
branched chain alkoxy containing one to four carbon

atoms, halogen, and straight chain or branched chain
alkyl containing one to four carbon atoms;
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[0043] and a pharmaceutically acceptable salt of any
of the foregoing.

[6044] The IRM compound can also be chosen from 6,7
fused cycloalkylimidazopyridine amines defined by For-
mula. VI below: ’

VI
NH,
N
N
Ras
N

R (g R

[0045] wherein m is 1, 2, or 3;

[0046] R, is chosen from hydrogen; cyclic alkyl of
three, four, or five carbou atoms; straight chain or
branched chain alkyl containing one to ten carbon
atoms and substituted straight chain or branched
chain alkyl containing one to ten carbon atoms,
wherein the substituent is chosen from cycloalkyl
containing three to six carbon atoms and cycloalkyl
containing three to six carbon atoms substituted by
siraight chain or branched chain alkyl containing one
to four carbon atoms; fluoro- or chloroalkyl contain-
ing from one to ten carbon atoms and one or more
fluorine or chlorine atoms; straight chain or branched
chain alkenyl containing two to ten carbon atoms and
substituted straight chain or branched chain alkeayl
containing two to ten carbon atoms, wherein the
substituent is chosen from cycloalkyl containing
three to six carbon atoms and cycloalkyl containing
three to six carbon atoms substituted by straight
chain or branched chain alkyl containing one to four
carbon atoms; hydroxyalkyl of one to six carbon
atoms; alkoxyalkyl wherein the alkoxy moiety con-
tains one to four carbon atoms and the alkyl moiety
contains one to six carbon atoms; acyloxyalkyl
wherein the acyloxy moiety is alkanoyloxy of two to
four carbon atoms or benzoyloxy, and the alkyl
moiety contains one to six carbon atoms, with the
proviso that any such alkyl, substituted alkyl, alk-
enyl, substituted alkenyl, hydroxyalkyl, alkoxyalkyl,
or acyloxyalkyl group does not have a fully carbon
substituted carbon atom bonded directly to the nitro-
gen atom; benzyl; (phenyl)ethyl; and phenyl; said
benzyl, (phenylethyl or phenyl substituent being
optionally substituted on the benzene ring by one or
two moieties independently chosen from alkyl of one
to four carbon atoms, alkoxy of one to four carbon
atoms, and halogen, with the proviso that when said
benzene ring is substituted by two of said moieties,
then the moieties together contain no more than six
carbon atorns;

[0047] and —CHR.R,
[0048] whercin

[0049] R, is hydrogen or a carbon-carbon bond, with
the proviso that when R, is hydrogen R, is alkoxy of
one to four carbon atoms, hydroxyalkoxy of one to

2H
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four carbon atoms, 1-alkynyl of two to ten cafbon
atoms, tetrahydropyranyl, alkoxyalkyl wherein the
alkoxy moiety contains one to four carbon atoms and
the alkyl moiety contains one to four carbon atoms,
or 2., 3-, or 4-pyridyl, and with the further proviso
that when R, is a carbon-carbon bond R, and R,
together form a tetrahydrofuranyl group optionally
substituted with one or more substituents indepen-
dently chosen from hydroxy and hydroxyalkyl of
one to four carbon atoms,

[0050] R, is chosen from hydrogen, straight chain or
branched chain alkyl containing one to eight carbon
atoms, siraight chain or branched chain hydroxyalkyl
containing ome to six carbon atoms, morpholi-
noalkyl, benzyl, (phenyl)ethyl and phenyl, the ben-
zyl, (phenylethyl or phenyl substituent being
optionally substituted on the benzene ring by a
moiety chosen from methy], methoxy, and halogen;
and

[0051] —C(R)(RHX) wherein Rg and R. are inde-
pendently chosen from hydrogen, alkyl of one to
four carbon atoms, phenyl, and substituted phenyl
wherein the substituent is chosen from alkyl of one
lo four carbon atoms, alkoxy of one to four carbon
atoms, and halogen;

[0052] X is chosen from alkoxy containing one to
four carbon atoms, alkoxyalkyl wherein the alkoxy
moiety contains ore to four carbon atoms and the
alkyl moiety contains one to four carbon atoms,
haloalkyl of ane to four carbon atoms, alkylamido
wherein the alkyl group contains one to four carbon
atoms, amino, substituted’ amino wherein the sub-
stituent is alkyl or hydroxyalkyl of one to four
carbon atoms, azido, alkyithio of one to four carbon
afoms, and morpholinoaikyl whercin the alkyl moi-
ety contains one to four carbon atoms, and

f0053] R, is chosen from hydrogen, fluoro, chloro,
straight chain or branched chain alkyl containing one
to four carbon atoms, and straight chain or branched
chain fluoro- or chloroalkyl containing one to four
carbon atoms and at least one fluorine or chlorine

[0054] In other embodiments of the present invention, the
IRM compound can be chosen from imidazopyridine amines
defined by Formula VII below:

viI
NH;
N & N\
ge
Rg7 T
R Ryy

[0055] wherein

[0056] R, is chosen from hydrogen, —CH.Ry,
whercin Ry, is chosen from straight chain, branched
chain, or cyclic alkyl containing one to ten carbon

atom; and pharmaceutically acceptable salts thereof.
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atoms, straight chain or branched chain alkenyl
containing two to ten carbon atoms, straight chain or
branched chain hydroxyalkyl containing one to six
carbon atoms, alkoxyalkyl wherein the alkoxy moi-
ety contains one to four carbon atoms and the alkyl
moiety contains one to six carbon atoms, and phe-
nylethyl; and —CH=CR R, wherein each R, is
independently straight chain, branched chain, or
cyclic alkyl of one to six carbon atoms;

[00587] R, is choscn from hydrogen; straight chain or
branched chain alkyl containing one to eight carbon
atoms; straight chain or branched chain hydroxy-
alkyl containing one to six carbon atoms; alkoxy-
alkyl wherein the alkoxy moiety contains one to four
carbon atoms and the alkyl moiety contains one to
six carbon atoms; benzyl, (phenylethyl and phenyl,
the benzyl, (phenyl)ethyl oand phenyl being option-
ally substituted on the benzene ring by a moiety
chosen from mcthyl, methoxy, and halogen; and
morpholinoalkyl wherein the alkyl moiety contains
one to four carbon atoms;

[0038] Ry, and R,, are independently chosen from
hydrogen and alkyl of one to five carbon atoms, with
the proviso that Ry, and R, taken together contain
no more than six carbon atoms, and with the further
proviso that when R is hydrogen then Ry, is other
than hydrogen and R, is other than hydrogen or
morpholinoalkyl, and with the further proviso that
when R~ is hydrogen then R, and R, are other than
hydrogen;

[0059] and pharmaceutically acceptable salts thereof.

[0060] In yet another embodiment of the present inven-
tion, the TRM compound can be chosen from 1,2-bridged
imidazoquinoline amines defined by Formula VII below:

Vil
NH;

O e,
O‘i‘ )

CH, A
S

(Rs)q

{0061] whercin
[0062] Z is chosen from:

[0063] —(CH,),— wherein p is 1 to 4;

[0064] ~—(CH,).—C(RpR)Y{CH,),—, wherein a
and b are integers and a+b is 0to 3, R, is hydrogen
or alkyl of onc to four carbon atoms, and Ry is
chosen from alkyl of one to four carbon atoms,
hydroxy, —OR . wherein R is alky! of one to four
carbon atomns, and —NRgR', wherein R, and R'g
are independently hydrogen or alkyl of one to four
carbon atoms; and

[0065] —(CH,),—(Y)—(CH,),— wherein a and
b are integers and a+bis0to 3,and Yis O, §, or
—NR;— wherein R; is hydrogen or alkyl of one
to four carbon atoms;
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" [0084] -heterocyclyl; v
E [6085] - -aﬂ(yl-x-hetemcyqul,
[0086] ‘-alkenyl-x-hetemc?clyl,
" [0087] aryly
(T "[0033] 'ﬁﬂfﬂ-X*aryl,
(e EWSQ] «alkeny1~x-ary1,
[0090} -heteroaryl e
i [0091] 'BH(Y1~X-h6tercaxyl, and ‘
o Lol alkenyl—x-hetemary}, ~~8(0)5.C; mﬁlkyl)&ﬁ-heterocyclyh
[0093] ng and R,*g are each 1hdependemly» ' B N k‘-_““'TN(R,m o S
[0094] hydrogen; b e [0122] N
o095} -mx—alkyl, R S ey oxy
[0096] “halo; | ‘ ); G R

[0105] A is' aN*+CR—~—CR—-—CR*—-, .

o S m=CR—CR=CR—N=;
ST e 4

_ D [0106] R11 schosen.fmm B
o 1 ["107] -hydrogen, l‘

.. stituted or substxmted by one or more subsuwents
. chosen from . . :

13 —~o--<c,.zo¢lkyl)m-ary1 e
14 ‘-—0——{C1 zaalkyl)m-hetemaryl .
‘ y : ’-—-0——(C1,2°a’lkyl)a_1-heterocyclyl
, ?f—~c::0~—o--~c1 malkyl : ‘
it '_‘f_g—scom——cz actlkyly

8 *"S(O)o-z'*'((fa-zoalkyl)our‘“yl
) "‘:.‘——S(O)o.z*‘(% zoalkyl)o,:(-hetemaryi

" T0108] ~c, acalkyl orcmamenyl thausuusuh- ‘

X mhydmnaphthyndme ammes of Formulae x and X1 below i

N=CR—CR—  ==CR-—CRe=N-—CRe; _ of .
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[(uzs} wnoz,
- [0126] —OH;and
[0127] uxsn and

=0~ or -—80,~~
- elyl; or _—Clzo

stituents chosen from
o120} -aryh oo |
[0130] -helerosryl;

TOB1) heterocyelyl |
[0132] —O--Cygpalkyl, © "

U e1ss) =0—(Cy 00lky Do.caryl;

087 —S(0)—C
[0138] ‘"*S(O)o-z"‘(cz.

' [040] ~-8(0)oa—Cuo
o '3\[0141] ‘—N(R:uo)z’

1]
- [0144] oxd;

[o1de]. —NO,;

[0151] -hydrogen,

> '-“‘.[0154] aryly -

[0148] halogen; |-

_[0149] wheremes-——N-m o -—c_
' 'f' {0150] Rmmchosen fmm : j o

0] s o
"_:_[0153_}_ : -—TCQ_;palkcnyl,_ 0

- [0158] | -—Cl_malkyl-o-—cl
‘_-[0156] -—c: walkyl-O-—-—Cz_

- [0134] —o—(C, 2°a1k,1)whetemaxy1‘
e :\_[0‘1‘.35] wO—(Cl.zoalkyl)mieyeiter_'ogygl},l’ :
o [0136] «—co-—o—cl.¥alky_li-

o callyl)g -aryl
L ‘_:1'[0139] —8(0)5.2—(C . doalkyDp. 1*hﬁt€f°ary1. |
a]kyl).J ,—heterocyclyl ;- '

o [42) EF31°_C°;°fgagéqaﬂ<yh' :
(3 SRS SR

o) —StorRen

malkyl,

,oalkenyl, and |

[O128] —C, kg NR QKR *czi S

malkenyLNRm-Q-x_Rm wherein - Q " i§ 0

" peiet] -
62 —co-
o] - .' :
2 [o164] :
L [0168] heteroasyl; ¢
T

‘.
|

“[0168]17‘—4-(10-heteroary1, R
[0159] each R31Q is mdependemly chosen from.. - ‘_‘.-;

_"‘[0170] cach R is mdependenﬂy choscn from |
"o hydrogen, Cl-malkyl, C1 walkoxy, halogen and
mﬂuoromethyl, ST :

[0171} and pharmaceﬁncally aoceptable salts'
o thereof .

[0172] Wherem
1:'[0173] B g is
==O(R);—NR—CR),—C(R):—;
- CRY—NR=C(R),— .Jor
LR, NR—
[0174] Rm}schosenfro kL

‘. [0175] -hydmgen, _.‘ "?‘I_ S

 [O176] Gy pally o G, ol tha s unsib-

k"‘i:'."Chosen from:

o ﬁ.i“:-[0177]";-_a,ry1;
i [0,17&}_"*.91:'&‘;@':0@'1;,

| [0179] - :*héf;?rk)icyclyl;

i Cz_walkeny] snbsutnted hy

" one or more substxtuems chossn from: -
‘... [01581, v : ! B e - .
. [0159] balogen;

. . [0160) - =
s X is a2 bond, ~—O— ox‘ RIS ‘
+ . ==NRy,0— and R.uo is aryl; hieteroaryl; hetemch‘ LA
alkyl or. C,.palkenyl that is ..
: unsubsmuted or substxtuicd by one or more sub-w.i

'[0”167]‘:' —CO-aryl; apd 5

hydmgen and CI J“,allﬁyl and -

. —"C(R)z'—C(R)z .

- stitiuted or substxtuted b) ox;e, o1 more substituents

__;_‘ »»Q—%cl.manwl)wam S
g "-‘ ' ‘ci man;yl)m-hetemryi

i~—NR-—C(R)2-—C(R)2_..c(R)2 ;
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o _l_[ms]s /
- [o186}

< [0188]
o [o189]
- [0190].
T eis)
sy
. .z'[‘mm;,

a [0195]_}

oot o —80y—
o and R,y

St from:

‘:_.,\‘[0197] i‘-a‘ryl;w

;-hetei;baryl; i

- [o198]
[0199]

0 Te2m1)
- [0202] -

0203
. [0204). -

7 [0208]
o

o [0209]

' [0210]
Looro2m]
i '.’1_{[0212] :

o 0213]

- [0214]
[0215]

-'—*S(O)w—&‘(‘ 1-2oalkyla
"'."'"S(o)oz
=8(0).4
‘.“—N(R:m)zv) S e \ v ;
f--N3, v R L R S
}oxo, - ‘
‘-.halogen, ‘
‘ """Nom

[0196] =C; pgalkyl- —c;
malkenyl—NRau~0~X~4—R4u wherein Q is —CO— "

10200] -

'oko; :
_vhalogen,
. " "-‘*NOz,

—tsn or Rm

C.t-zeﬂkyl)o-raryl

W.S(O)o”zi(% 2oalkyl)o»1‘h°ter03fylf

|
vl

-——OH and
w—SH and

K
.',

311-Q-X~—-R4u or

; X is a bond, —O-—or ~—NR; i+

maryl heterqaryl; heterocycly; or —-C,- S ‘
< aoalkyl or Cz_malken 1 that is unsubstitatedior .. -
substituted by one o) more subsutuents choéen o

éheterocycyl;

1)0.1"“}’1: »
. _l)o,l-heteroaryl ‘i"
1)0-1‘h3tefocyclyl, N
; 2oa1ky1, o '
'%”S(o)b-z*c -malkyli s '.

+—8(0)or— mﬂlkyl)o«:-arylo
'-»—-S(O)o 2"‘((3;1 malkyl)o_i-heteroaryl, [
.’”“S(o)o z‘—(c;t 2oalky1)o.1-heterocyc1yl _'
"+ be chosen from’ mmdazoqumohne amines ‘and imidazotet:: S
- rahydroquincline amines, for ¢xamp1e, 1H‘mndazo[4,5-c]' B
- ‘quinolin-4-amiries and Tetrabydro-1H-imidazo[4,5-c]quino-. . i
w0 lm~4~ammes deﬁned by Formu

"*‘N(Rsu)z, 1 Sttt
NRa:1"*-(:0-(-—0-'-(31 zoalkyl,

P

'"TNsa

-—LOHand

C; 2oaﬂ‘y1)o-1"h31-emCY¢1yl' R

v [0219]

[0S

i,

alkfrf ar
'ftom

. 0!!60!' mores
 [ozz]
- LomT]
- [0228], -
j’;[ozzsw]“

[om] _. ‘ |
Do) s

. “hydrogen,
mﬂuoromethyl,

[0239] and :'.Phal‘mweuncally acceptable saltsf ?‘
: thereof Sy N

“[0240] In & furthe;r embodlméut the IRM compound can‘

«--—CO—-*R“;z whe

-hydrogcn, _

: ""*CJ malkyl

=, malky}.o-——cmoalkenyl, and’

—C,. walkyzov €, spalkenyl subsmu;ed by . S
mentschosen ftom SRS

i 0~heu: arYL ERR ORI
[0237} each Rm is| mdependently choscn fmm' PR
e hydrogen and Cl_malkyl, and’ oo ol

[0238] eich R-is {udependently ohoscn from. T

5 uoalk)’ﬂ, C;(.;oalkoxy' halogen and o '

1

as XII,

“;'e%nR«s

alkenyl, each of %mh

XIl and XIV below: .

0——-R413 or -alkenyl-
15 18 2ryl, heteroaryl,

may be unsubstituted - i IR ;!
Cor subsututed by one or| more subsutuents chos@n P
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[0279] wherein R iz is an-aryl, (subsmuted aryl) het—
eroaryl, (subsumted hetcroaryl) jixeterocyclyl or (subsmutcd R

g [0243]'1‘-511{3}1' S
- [0244]. -aucenyl,‘ i
- [0245] -alkymyl; - [E 0
 po2ee] kgD s o
[024’1] w(alkyl)o.,{subsum’wd aryl),
[0248] {alkyl)o -heteroaryl;
[0249] --~(a1kyl)o_1-(substiyluted heteroaryl)
- [0250] —O-alkyl;
- [0281)* —O-(alkyD),- aryli Vel
v [0252] w—O—(alkyl)G 1~(subaututed aryl), _;;
[0253) =-O-(atkyD.,-hoter aryl,
'[0254] ~4-O-(a1kyl)°.1-(su ted hetcroaxyl)
1 [0255] ~CO-aryl; L
[0256]- --C0-(subst1tuted axlyn, ‘
- [0257]: —CO-heterouryl; J ', e
[0258] —CO-{substitated heteroatyl);
[0259] ‘—COOH; ~ *. 1= o
,\"[ozso] —~CO—~O-alkyl
:[0261] --C0~alky1, 4
g [0262] -»—S(O)o_;-alkyl
[0263} ”"S(o)o-z‘(an‘yl)oa R R
10264 ~S(0)o.z—(amy1)o.,-(subsumwd aryx), ) b
o [(EZGS] ““S(O)o,z‘(alkyl)o-rh teroaryl, R
10266] SOl sinied b

s eroaryl), i
[0267) —P(OYORy1)si e
7 [0ze8] »—NRchowo
o [0270]- -halogen,
L qo2r1] L ~NOz;
CLemlo—eN
. [0273) ";-ha'ldancyl;’ e
- [0274] - -haroalkyl
. fe27s] _~—C0—ha10a1kyl
[0276] -—~OH;'
| ﬁ;;'[ozm

1] o —(subsumted a:yl);
5 s-heteroaryl, P

] -(subsnmted heteroaryl),

' ',:_v--hetemcyclyl, oo

ebstitated heterqcyclyl) S

( ‘;"-—-—C‘O~ary1, and - ' |

7 “—-C0-heteroary1,

\ [0308} cach Rs:z is mdepen ently chosen fromf_ '
hydrogen, Cy malkyl—heteroary&, Cy joatkyl-(substi«+ =~
tuted heteroaryl); Cl_malkylml (31 walkyl-(subsu- e
tuted aryl) md Cr malle? SR 0

[0309]}‘ vis o‘ _tb.

[0310] and each Rm pmem m—'mdependenﬂy .,chosen s
- from-C; maikyl C1 malkoxy, halogen and mﬂuOrS‘ '
romethyl, Lt i e

L
e
i
'l'
ol
vl
|7

1
1
|



0315]
. {o316]
©[0317]

- [0319]
- [0320]

[0326]

U qesen

[0329]

- [0332]
" [0333]
[0334]
[0335]
. [0336]
ST [easr)
)
 [0340]

E ':"[0311] wherem ' SR
[0312] - Ry, s
'alkenyl'Nst—Sng —R
[0313] X is a ‘bond or —NRg;,—

[0314] R413 is aryl, heteroz
“alkenyl, ‘¢ach of which
: subsntuted by one or more ubsntuents chosen from, .

; c-alkyly
1f-alkeu_yl';g .
angl
i}-heterdaryl, o :
f»heterocyclyl, R
'1-subsntuted cycloalkyl}w i

© [oats]

©peaany
los22] -
[0323]
' [0324] :
[0325]

- [o330],
©Toast)
—C0—-o0- alkyl

- ~—S(0>m-a1kyi

eyl
I : "(alkyl)w‘NRslsR

”{aucyl)wNRm—‘ rO—0.
o .

-substituted aryl; -

-substituted heteroa:ryl';‘ Lo
-subéntuted hetero«*yclyl

-alkyl

~—CO0H

w—CO-alkyl,

—S(0)o.o~(alkyD)s:4

'—S(O)o.z'(alkyl)o_1~substituted ar',l S
“'_s(o)o-z'(alkyl)o.l-heteroaryl vt

T—S(O)o.szqlkyl)o-:

~-S(0)o.(alkyg s hetérocyclyl; -

|
!
\
i 5T
alky1-NR313H_sozmx_._Rm o

iay .be -unsubstituted o*

—0'(811(}’1)0 -ary]!l; e
: -~0~(a1ky1)° 1'5‘1b$hmted aryl, Fa
—O-(alkeyD)o-heteoaryly - -
~—O-(alkyl), 1"511bslltuted heteroaryl
- —O~(alkeyl)s. 'hetﬂfrocyclyl, o
_O(alkyl)o_lﬁubs{nmted heterocyclyl, ‘

| _[um] . (ancyx)mmm'-';co;amyr
[0344] *(ﬂkyl)o.rNRm—-CO-aryl. L
o34s] (aﬂ:yl)M-NRm—co- 'ubsututed aryl,
[0346] ~(q1ky1)o_;-NR313~—c__v ) -heteroaryl

;T_,_“[ow] (an(yl)m- h-y—«CO-subsumtcd

hetp'_' B

[osas). lharogen,
[0350] -haloalkyl,

‘[03521 -——CO-haloa.lkﬁ, e
[0353] -wCO«haloalkoxy;

1, heterocyclyl alkyl or |

57]". ~—SH; and mi;he casc zha; R,,13 is alkyl 4
y alkmy heterocyeyl, oxo, AN :
: [0358] Rzm 1s choscn frqm G
& 1[0.’359]‘
[0360]_‘_ -alky
- lose] -
G [0362) aryh
e =
" o6
~ [0366] . -
' [0367). 1

-heteroaryl

alwyl-o-alkyl,“._‘ : : :
l-o alkenyL and

“substituted heteroaryl, '

~-—S(O)o-z (alkyl)mrwbsmuted hetemcy :
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[0384] -CO-heteroaryl; and
{0385] -CO-(substituted hetcroaryl);

[0386] each R,y is independently chosen from
hydrogen, C,_;qalkyl, and when X is a bond Ry, ; and
R,,s can combine to form a 3 to 7 membered
heterocyclic or substituted heterocyclic ring;

[0387] R,,; is chosen from hydrogen, C,_,,alkyl, and
R,ys and Ry can combine to form a 3 to 7 mem-
bered heterocyclic or substituted heterocyclic ring;

[0388] v is O to 4 and each Ry, present is indepen-
dently chosen from C,_ malkyl, C;.;0alkoxy, halogen
and trifluoromethyl;

XIv

[0389] wherein

[0390] R,,,is -alkyl-NR . —CY—NRg,,—X—R,,,
or -alkenyl-NR3 3. 4'—CY_NR5 145 "-"R4 14

[0391] wherein
[0392] Y is =0 or =S$;
[0393] X is a bond, —CO—or —80,—

[0394] R.,, is aryl, heteroaryl, heterocyclyl, alkyl or
alkenyl, each of which may be unsubstituted or.
substituted by one or more substituents chosen from: '

[0395] -alkyl;

[0396] -alkenyl;

[0397] -aryl;

[0398] -heteroaryl;

[0399] -heterooyclyl;
- {0400] -substituted aryl;

[0401] -substituted heteroaryl;

[0402] -substituted heterocycyl;

[0403] —O-alkylL

[0404] —O-(alkyl),.,-ary];

[0405] —O-(alkyl), ;-substituted aryl;
[0406] —O-(alkyl), ,-heteroaryt;

[0407] —O-(alkyl),._,-substituted heteroaryl;
[0408] —O-(alkyl),.,-heterocyclyl;

[0409] —O-(alkyl), ,-substituted heterocyclyl;
[0410] —COOH;

{0411] —CO--0O-alkyl;

[0412]
[0413]
[0414]
[0415]
[0416]
[0417]
[0418]

[0419]
clyl;

[0420]
[0421]
[0422]
[0423]
[0424]
[0425]
[0426]

Oct. 23, 2003

—CO-atkyl;

—8(0)o-o-alkyl;
—8(0)o.o~(alkyl),, s-arylh;
—5(0),.o-(alkyl), s -substituted aryl;
—8(0)o.-(alkyl)s. s-heteroaryl;
—8(0).o~(alkyl),. ,-substituted heteroaryl;
—S(0)o.»-(atkyl)o.,-beterocyclyl;
—8(0)g.,-(alky]),. ,~substituted heterocy-

‘(au(yl)o-rNRzuRsui

~(alkyl)y.;-NR; ,—CO—O-alkyl;
~(alkyDo.,-NR3; ,—CO-alkyl;
~(alkyDo_,-NR 3y ,—CO-aryl;
~(alkyD)o.s-NR, —CO-substituted aryl;
~(alkyl)o.(~NR3; 4¥C0-heteroaryl;
~(alkyD)g.;-NR,, ~—CO-substituted  hot-

eroaryl;

[0427]
[0428]
[0429]
[0430]
[6431]
[0432]
[0433]
[0434]
[0435]

—N;
-halogen;
-haloalkyl;
-haloalkoxy,
~~CO-haloalkoxy;
~—NO,;

—CN; |
~—OH;

—SH; and, in the case that R,,, is alkyl,

alkenyl or heterocyclyl, oxo; with the proviso that
when X is a bond R, can additionally be hydro-

gen;

[0436] R,,, is chosen from:

[0437]
[0438]
[0439]
[0440]
[0441]
[0442)
[0443]
[0444]
[0445]
[0446]

-hydrogen;
-alkyl;
-alkenyl;
~aryl;
-substituted ary};
-heteroaryl;
-substituted heteroaryl;
~alkyi-Q-alkyl;
allyl-O-alkenyl; and
-alkyl or alkenyl substituted by one ot more

substifuenis chosen from
[0447] —OH;

[0448] -halogen;
[0449] —N(Rs.0);;
[0450] —CO—N(R;,.)2
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[0451] —CO—C,.jpalkyl; [0478] —Ry;5—NR;ys—CRyys—Rgysmalkyl;
[0452] —CO—0—C,calkyl; [0479] —Ryye—NRy3—CRyys—Rgys-alkonyl;
[0453] ~—N; } [0480] —R,;5—NR,; —CRy 5—R; 5-aryL;
[0454] -aryl; " [0481] —R, s—NR;y—CRj;5—Rgys-het-
[0455] -substituted aryl; eroaryl;
[0456] -heteroaryl; [0482] —R,35—NR;7;5—CR;;5—~Rgys-hoterocy-
’ clyl; and

[0457] -substituted hetetoaryl;
[0458] -heterocyclyl;

[0459] -substituted heterocyclyl;
[0460] —CO-aryl;

[0461] —CO-(substituted aryl);

[0483] ”"R415“‘NR715_‘CR315*‘R815§
[0484] Zis —NR; y— —O— or ~—8—
[0485] R, is chosen from

[0486] -hydrogen;

[0487] -alkyl;
[0462] —-co-hetero‘aryl;‘and [0488] -alkenyl;
[0463] —CO-(substituted heteroaryl); [0489] -aryl;

[0464] each R,,, is independently chosen from )
hydrogen and CI: oalkyl; [0490] -heteroaryl;
[0465] R,,, is chosen from hydrogen, C,_qalkyl, and {0491} -heterocyelyl;
R,;, and Ry, can combine to form a 3 to 7 mem- [0492] -alkyl-Y-alkyl;
bered heterocyclic or subsutu;ed heterocyclic ring; [0493] -alkyl-Y- alkenyl;
[0466] v is 0 to 4 and each Ry, present is indepen- . ool and
dently chosen from Cl_walkyl,lh_malkoxy, halogen [0494] -alkyl-Y-aryl; and
and trifluoromethyl, [0495] -alkyl or alkenyl substituted by one or more
[0467] and pharmaceutically acccptable salts thereof. substituents sclected from the group consisting of:
[0468] In yet another embodiment,. the IRM compound [0496] —OH;
v; can be chosen from imidazoguinoline amines and imida- [0497] -halogen;
il zotctrahydroquinoling amines, for cxample, 1H-imidazo[4, s .
% 5-clquinolin-4-amines and tetrabydro-1H-imidazo[4,5-c] [0498]  —N(Rs15)o5
| quinolin-4-amines defined by Formulas XV, XVI, XVII, - [0499] —CO-—N(Rs;s5)s
g&i’bﬁ?j& XX, XXI, XXII, XXM, XXIV, XXV, and [0500] —CO—C, ,calkyl;
| [0501] —CO—0—C;_ypalkyl;
xv f0502] —N;
[0503] -aryl;
NSy N\ [0504] -beteroaryl;
>—Rzzs [0505] -beterocyclyl;
, ¥ , [0306] -—CO-aryl; and
R P X—O0—=Rus - [0507] —CO-heteroaryl;
B [0508] R, is ==0 or =S;
[0469] wherein: [0309] R, is alkyl or alkenyl, which may be intcr-
[0470] X —omm --—CHR . rupted by one or more —O— groups;
is ? "y .
—CHR,s-alkenyl-; el susilkyl-, or [0510] cach Rg,4 is independently H or Cy_qalkyl;
[0471] Ry is chosen from: . [0511] Rgysis abond, alkyl, or alkenyl, which may be

interrupted by one or more —O— groups;

0472] —R . ;—CRys-Z-Ryc-alkyl;
(0472} —Ryy5—CRoy5-Z-Reysralley [0512] Royq is H, Cy sonlkyl, arylalkyl, or Rys and

[0473] —R,;5—CRy;5-Z-Rg;5-alkenyl; R, can join together to form a 5 to 7 membered
| [0474] —R ;3 s—CRy;5-Z-Re;5-aryl; - hewmcylc“' ring;
i' ) 0475 ____R __'__CR _Z__ " y . [0513] R315 ls H, Cl_walkyl, Ol“ R715 imd RB-IS can
l , 104751 s sisZRess h§teroa1y1, join together to form a 5 to 7 membered heterocyclic
i [0476] —R, —CRy;4-Z-R s-heterocyclyl; ring; ‘

[0477] —R,;5—CRyy5-Z-H; [0514] Y is ~O— or —S§(0)os—



!1:‘.: :

US 2003/0199538 A1

[0515] VisOtodiand |-

B tnﬂuoromethyl,

[0517] wherem o

sas‘alkenyl‘ ; L
[0519] Rm mchosen t‘mm:_ N
[0520] '~ Rije—CRosd Z-Resqrtlkyl;

‘ f:' [0522] _""‘R415""CR316'Z‘R616'3W1
[0523] '”"R416“—CR315'Z“R61641°'3W“YL
v [0524*] -—R41°«—CR315~Z~R516-heterocyclyl,

' '_ [0525] Ry CR o LI
' l.[0526] '"—R416""'N-R71€L'CRS:16'HR616"an‘y1

i [05231 —R,;—NRy¢ 16 R,,m-aryl,

-‘.[0529] “'R416“*NR710"“"CR315*“R615'IJ&- SR
: eroaryl " ]

= clyl, and
‘ '£0531] -—~R415—-~NR716 —CR:.:a"'"Raxe,

[0533] Rzlouschosenfm_': SR
| [0s34] hydrogem; | Sk

{05361 -alkenyl;
L [0s37] eyl
- [os3s] ~h%ter°aryl,
- [0s39] -hawmcyclyl,
- (0S40 - alkyloYealkyl |
S [0841) - a]kyl-Y—alkenyl e
- 10842] alloylYearyli and

- substituents chosen from
[0544] —-—OH‘ ! .I-
[0545] halogen, o

1

P
g

[0516] each’ Ryg pmcr.t is mdependcntly chqse
from C,.jpalkyl; Cl.loafkoxy, hydxoxy, halogen and -,

o o881

[0556] Rm s, ===0 on =8

[055‘7] R.‘wxsalkyloralkenyl,whxchmaybemter_ ERC
ruptedbyoneormo#e-——o—mgmups, SRR RERANE

[0SS8]  each Ryyq s 1qdependemly Hor Cyoalkyls |

[osi8] X is -;-crms,(_,-' -—C}mswalkyl‘ or .
Ta ! "[0559] lesabond,alkyl,oralkenyl wh:chmaybef' e

T 0860] Ry isH, Cbﬁoalkyl arylalkyl, or Ry and’
[0521] -""“Ram”*CRsm‘z"Ram"alkenyl: . j ‘ I

b [0561] Rs“lsH ct'CJ malkyl orR,lsandRmscan'? 3

;o Join togsthertoformaSto?membered heterocychc sy

| [0563] visOto 4;-'an_d

- [0s27] '.-*Rue*"-NRmth‘;:w*-Rm-alkenyLm - [0564] ‘oach Ry, prosent is’ mdependently ‘chosen .

: | [0530] . *“”"R415“"NR715"—‘*CR315““‘“R615'heter06y. S

2 [0532] le——NRns—— N __" or

©[oss] el ;:j e

[0565] whercm o S AT : -
A [0566} X i -'—crmj;r—, _ ~_-—CHR31.,-alky1-, o
: *-Cl‘ﬂiswalkenylu i

[0567] Rn7lschosenff§m.‘__l-..'r
o ;;;" [0568]  -alkenyl; . | -

[0543] | -alkyl or alkenyl ‘.&ubsututed by one or’ moré a w

o573 alkyl, i

[0546J- o
---'f.,[oml —~00~N(R51a2 ke
" : [05481 A—-CO*—VCI_malkyl, .
| e8] —Co—0-
- [0850] Ny
'-afyl,

*‘-[05521 _ '-hetemarYI,

: *.[0553} -heterocyblyl,
.-{[0554] O-aryl and :
",-[0555] wCO-heleroaryl,

Fl

mtermpted by-one oq more -0 § groups; .. "

R can Jom togethe
hetercychc tmg,

to_form a 5 to:7- membered_,{_‘. ; P

" ringg
[0562) Y IS '-*0—'- or “'—s(o)o-z

. from Cy_yqalkyl, Cl_malkoxy, hydroxy, halogen and |
mﬂuoromethyl )

[0569] —aryl, and
{0570] ' “"‘“Rﬂv"m'yl,
[0571} . Rzr, is chosen frgm
[(B’IZ] ~hydrogen,




. -hetemaryl i

B fi.~hetemcyc1y1, Sl
o [0s78] - 'alkyl*'ﬂalkyl,f e

[ w1 sttt
L [0530] -alkyl&aryl and

-haloge,n, L

'“'N(R:&n)m -

. ‘-“CMI- oalkyl

‘“‘CO""O*“C;.ma ;-
l.:;""%'NB;“ e e

o) vt
0] - -heteroaryl;

:.'_:»-betemcyclyl, =y

1 ~-CO-aryl; and -
--C0*-hetcroaryl,

fossa). R, is alkyl or alkenyl, which

. : rupted by oneormore.._o__m

[0599] Whete

[0600] X 'I.S .......CHRsm ’
! "*CHR:us alkenyl.. ©

‘ fﬂﬁﬂl] Rim is chosen fro

::[05“3] ~a1keuy1, and
[0604] “'”‘R4as'3f}'1.

[0629} each'R”gxsmdepenflev
[osso] cach Y mdapendently -0«'- r‘--S(O)@

hydrogy, ;

halogén and




. [o636]
- foss7y,

f0641]
[om]
[0643]
[0644]-

; )‘

e [0648]

. [06s0]

[0635] Rm is choseh from

' [06451"

-hetetoaryl, L

-hetcmcyclyl

[0638] --R,;,,;,-heteroaryl and '

[0639] ~—-R4w-heterocyclyl, f
[0640] Rm:schosen from
":-hydmgen, en
'j.--alkylt ,
alkeny;
.-:*ar'yl;‘;-.” =
-heteroaryl,

| S 10:647]':

-hetetfocydyl
alkyl—Y~aJky1,

—alkyl-Y—- alkcnyl,
' [0649]'_

alkyi-Y—aryl and

.alkyl or alkenyl substltmted_ byoue'o_;j mére. e
e .subsutuems chosen fmm AR

i

—oH;

1 -“_CO‘“"Ci 1oalkyl

-heterocyclyl,

_ »—C0~aryl, and
] —-CO-hetcroaryl,

[0663] R,m i alkyl or alkeny]
s rupted by one or more -—0-—~ g

[0664] each Rm 1s mdependen
i [0665] each Y is independently
'666] vstto4 and - g
[066’7] each ng present is mc,‘ependently chosen

from C, alkyl, c1 malkoxy, hg,droxy, halogen and 2
tnﬁuommethyl, ; o ‘ S

Qﬁalogeh;" L
N
CO—NRyiedss |

:« .-ajr‘yfi; | y
'haé.teroél."yl; B |

vt:uh may be mter- i

H OY C1 1oalkyl,

~0- or ~—S(O)o_ .

[0669] X B -cm1
——Clmmﬁlkenyh,

4f‘\:'-het'e£oax'§1 |
1 -heterocydyl
alley- Yealkyl;
alkyl-Y- alkenyl,
] -allyl-Yearyl; and

[0685] «alkylor alkenyl subslhtutcd byone or more R
- ‘_subsutuents chosen from:- - _ o

1..:[0696]»'.‘ﬂ_."‘ ‘..;“ T
- {097} ‘ !

rilpted by one or more ——O«T g:bixps, 2
[0699] cach R,z i mdepend¢nﬂy H oF ¢ aoalkyl




?1] vato4,and L .
02] each Rig. prcscnt is mdependen

‘,3 om C.l-.loalkyl’ C,: malkoxyr hydroxy,
f ﬁuoromethyl, PR _

704 X i - CHR

! - *CHRszz
y '—Cl‘mszr‘alkenyl' 1 ‘

] —R421—~NR321——S()3-—R&1~h

. —R-m"" 21—«-802—-

.. eroaryl;:

erocyclyl and

| ~alkyl-Y-alkeny1 S
-aIkyl~Y-aryl, and_ .

NHz,- '

B

‘- “mzamNRszx_soz“Rm'alkyla ; S
{0707] R ——-NR‘szl——?S(')z—:R&i-ﬂkeny_l';-: L
h X ] "'R421‘"‘NR321"‘802—'R521*“YI§' et
i '.-_-Rm—-NRa,,r-so Rm-hiteroaxgl; e

teméy-— . e

g __R‘,z1MNR”J-—soszn521 _R_ﬁzé-
B "“R421~NR321“_802—NR521 szu-het- : ’

16] ——‘R4g1""""NR321‘—"'SO NR521 P—“Rszi"‘het' 5

y chosen
ogenand

al'kyl_—,v o

[0749] | wherem‘ '

[(1728] alkyl or alkenyl subsmuted bv one or more. .
- Jsubsnments chosen from o e 3

[0729]- . :
\[0‘730]‘
[0’731]

‘_~halogen, Pl O
'=~N(Rsa:)z, R
- [0732) """CO‘”"‘N(Rszn)zv o

| "['07'331 |~ CO-Cygaalkyly, S

“l [0'734] '**-00-*0*—01.10&&)'1,
[0735]'_
[0736]‘ i ans
| [0737]; -beteroaryl;
[0738]".'_ -heterocyclyl, i
 [0739] —~CO-aryl; and
i - [0740) 'Tﬂmco-bmemaxyl,
. 1[0741] Y8 —O—or *—S(O)o_z o

_[0742] 1:.321 S H, c1,10m1 or arylal#yl, '

'7 [073t3] each R,z is independently alkyl or alkenyl ‘

‘which may be interrupted by one or more —O-~ PR
. groups, or Ry, a0d R,,, dan join together to form s

5 to 7 membered: heterocychc ring; .. _
[Mét] ¢ach Rm is mdependemly H, ‘Cl,,oalkyl, or o
1 L . g N s

" [o74s] Rm 1sabond a.lkyl. or alkenyl,\whlch may bo.
npterrupted by on¢ or. morc =0 gmups, -

Ll ‘. [0746] Ry s Ci. malkyl, Ot ng, and‘ R canjém S
L T tpgether to form 8 5: to: 7 membcre? hetemcychc_;
) —_—R& ~—1~1Rm—soz~_mzszl R , G | g

rhng,»~ ‘
E [0747] VISOtO4 and ‘
[0’748] each Rm presem is 1ndepe"

thﬂuoromethyl,

[0750] X s --CHR522"-
-1--CHR522-alkcn)’1~ ;

[0751] Rmxschosenfrom e
["752] ~Rezz—NR;;~50; Rgzz—a]kyl,

.;‘_R«xzz—‘"NRszz“SOz"‘Rezz"afyl" S
5] .—R422-—~NR522*——SO Reﬁzaheteroaryl,

from €,,alkyl, cx.malkoxy, hydrox y balogen and  ©

: '_—R422*NR322—802—R622.a1keny1’ ‘;‘..: et i




[0756]‘ 3 -R,,22~—NR322-802_FR522.hetemcy-
e eyl
~ [o7s7]

- [o7s8]

““R422_“‘NR322"'SO="TNR522"“R622

’

 forse]. ﬁnm—-wnm_soz—yms Rm-alk-
: enyL -

[0760] -—R.,gﬁ—--NRm---so2 iNme-— a2
cooaeyl o

i eroaryl, i

|- [0762] ’*R422—NR322—'802‘%\[R522"_'R§22"h3t'
i erocyclyl, apd v

- [0763} --R4zz-—NRm~—soz-.-\hH”

[0‘764] Rmzls chosen from:

| - [0765] -hydrogen, o ‘
o)

I ‘?.{07_6'9] _~heter(>aryl _

| [0770] heterocyclyl,
[T alkghYalkyt x L

il [0772] -'-alkyl-Y- alkenyl
v f{ws]' aﬂ;yl-Y-aryl and
[0774] "
. substituents chosen from L _
ol \ _
“o, [0776) -halogen;
07T N R
| 10778} ——CO—N(Raw)si -
1 [0779] —CO—Cyoalkyl;
. Jo780]
- Lo
rore2)
o)
[0784]

'_Naa

-aryl
~heleroary1,
~hetetocyclyl,
[0785] —CO-mryliand -
5[0786] -——CO-hetemaryl, 5 ‘t
1 [0‘787] meuor_s(o)m .

- “which 'may be inierrupted by one of more —0—

5 m 7 membered hetemcyuhc nng,

Nt Cz,malkenyl

- [o761] -——R422—-NR322—~802—-§NR522~—R522-het— '_1-“

~-alky ¢r alkenyl substltuteirl by one or more o

“*CO*-‘O"-Cx,mchyl,

R 07881 Ry is H, Cqealiyt, o arylaikyt, T
Sl i [0‘789] cachi Ruz s mdependenﬂy aﬂfyl or alkenyl, O

groups, or Ry, and R, can _‘[0111 tog ther to form a _ '

[0790] each Rs 3 is mdependemly II,KC,_malkyl, or’ "

v [0791] Rm isa bond, alkyl, or alkenyl whtch may be; i

[0793] visOto4; and e
. [0794] ‘each R,, prwent is mdependemly chowa‘ E

s [0800]
- [o801]

=3 ® '§7iﬂi':f”f
€.
B
%

© [0804].

[0807] Rz i5 chosen from:
 [0808]
[0809]
[0810] -
fos11]
| pos
| s

- [0815]
[0816]
- Jo817]

mterrupted by ong or more —+-0-— groups;-

\ ;[0792] Ry, is 01 Jwalkyl or Rz and ng can jc;m

together to- form a 5 to 7.

embered heterocychc o
nng, Sl :

\
A
R
1

b

- Hfrom Cy_goalkyl, C;z malkoxy, hydmxy’ hﬂog@np
tnﬂuoromethyl e

[0796] X is wcmzw«-, +crm323 askyl-,» or i_

' =CHRy,alkenyl:y

10797) Zis —8<, S0, or%-Soz o
[0798] Rm:schose from o

[0799] -a,lkyl;-‘;." f'-'-i - g 3 -

-hcteroaryl;v
-hetemc)'clyl
-alkenyl, g
—R423-atyl, :
»—-Rm'-heteroaryl :
-—«Rm~heterocyclyl,

_[osoz]
[0s03]

[0805]
[0806]

‘v-hydrogen, L :_:: :‘;: IS
gl Tl
heteronrgty <l

Cheterocyelyl; *
-alkyl—Y-alkyl, .
‘ -alkyl-Y— alkenyl,
: alkyl-Y-aryl, and

-alkylor aIkenyl substitut
subsutuents chosen from

[0818] ——~OH
[0819] -halogen, ’ _\____11-1.:
[08201 : ""N(Rszs)zs i

0814

1 by one or' more -

LR
1
B
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[03211 -cr»-w(nm)z, R T
. [0828] +-CO—Cyyoaliyli
o [e823] ——cor—-cH:
" ~‘;_[08?~4] -—«N3, R
. [0825] "afyl R
- [0826] -hetemaryl,
- [0827) .—hetemcyclyl, |
. [08] —Coushmd
'-:f'[oszpl --CO-heteroatyl, S
'-'-[0830] sach’ Rmxsmdependeuﬂ Hcr Cu walkyi,
‘ j[0831] each T mdependently alkylor alkenyl,
[0832] each Yis mdependently +—0—~ or --S(())°,

2——...,

53] —heterocyclyl
o 47 - alky1~Y~alkyL
NS ‘[(BSS] alkyI—Y- alkenyl,
f_'f[osss] -alkyl-Y-aryl; and

= [0857} ~aikylor alkenyl snbsututedbyone ormorc :
Vo substltuent chOsen ﬁM‘ ‘ :

© . [08s8] " ~-OH;
- {0859]  -aulogen;
- [0860] —N(R_);;
| [0861] ~CO—NQR,
[08621[._‘.\ CO-C,
s3] —Co-

L [0864] Ny

T [0863] ek
- [0866]  -heteropryl;
i _1'..[08"68] : —atyl, and
o " [o8s9] “'wCO-heteroaryl L .
[08‘70] .each Rsuxsmdependenﬁyﬂor Cmoalkyl, o
i -5 . [0871] . each R4241smdependenﬂy alkyl or. aikenyl
e \ fo872}. \each Y is: mdependenﬂy -——40«-— or --S(O)o,k

1 _._"'[0333] vis o o 4 and

""[0834] each R, present. is ‘in pendently chosen -
+.from Cyypalkyl, C,L 1c,alkoxy, 5%y, halogen and
mﬂuoromethyi, L

‘[lom,}\iif.vlsomﬂa, ,
'tos‘74j _each R;; pmsem is mdependenﬂy chosen i
| 3 T % ~from €y malkyl_a G soalkoxy, hydroxy, ‘halogen and
fos3s] wherein:"- tdﬂuommethy,- 20 Lo
[osss] X is --CHRSM , —C :
——CHR324-alkenyl- B ; s
iR ros37y . ZIS*S—T.*—'SO—- or—-SQr, ‘
(ki ros3s; Rmmchosenfmm '-_'--1 S
.[".339] -alkyl; - L

Lo AR
©[0841] -heteroaryl;
1“' . [WZI "heterocyglyL
‘ © [0843) -alkenyl;’
1R [0844] .'___Rm-aryl | "
1 [0845] : *—"R424-héter03ry1’ an d‘ .
.[0846] -~R424-heterocy¢;1y1,

i
A
“a

(R

-ﬁ {0879] -—Rm-' ‘;zs-—cnm—-mm-mm |
[0349] ~a}kyl alkﬂny,:_ AT ERRNIE
[0850] -a]kenyl, :
[ossi]. -aryl,

‘ [0852] -heteroaryl,

Iossty wnawmm—maormﬂfzm_
-~._;heteroaxy1, - SRR S
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P

heterocyclyl
[0883] —“R4zs"“NRszs""CR325"'NRmR725
[0884] —~R4=s~NR&
'[0885] ARﬁzzs““”NR
alkenyl ,

[083‘] _ Rm‘“NRW*C‘Tm NR%S Z‘Rm Sl esany Zis 2 bond, —mcoJ- or—.so2 ;o

0882]. “R4WNRMWNR58'Z'R525* i

L
|
|

szs“*NRm‘z'Rszs - ‘

'[0918] Rgzs is C1,;5§ﬂ(yl whlch can 10111 together "
2o with Rezs to form 2 5 to 7 membered heterocychc SR
N _[0919]_ each Y is 1ndepend¢nt1y —-O—-— or -—S(G)@- OSSN

2o

e - Tev211 vstto4 aad

[0387] —~R425——NR325-CR325——NR925-Z-R625. poe
. i

heteroaryl and’

hewrocyclyl ‘
[0889] Rzzs is chosen from f

[osss] -R4zs--mm—c$m~mm-mm =

: [0890].
- [0891]

- [0895]

- gl
7 [0894) |
08957 - -‘hetérocycly"'l;' '

[0897]

-hydmgen,

-atkenyl; f

Ayl

vheterbhts‘rl; .

-alkyl-Y-alkyl;

| [0898] -alky

. [0%00] —O
' [os01)
- [os02]
\ t0903]
- [0904]
. [osos]
.- [0906]
- [0907]
[09081

sy
. [os0)

: [0911]

* groups; i

alky1~Y-alkeny1 f
i

- -[0899] ~alky1 or alkenyl sul
subsutuents chosen from:

I—Y—aryl, aud

-halogen, v
'—'N(Rszs)m R
“CO*‘N(Rszs)i
-—-CO—-C1 10
—C0—0--C, lpalkyl,
.""Na’ L ) s

-héterdaryl;_f"' I e

heterocyclyl;

-~C0~heteroary

C "[om] each Rm i =0 orqu

" [0913]" cach R, is indopenderitly alkyl or alkenyu .
0 . which may. be mnsrrupted y one or more --O—

I:Tsmuted by one or more , _ '.

o o914] each Ryys 18 mdependently Ho or Cl-malkyl, i
. [0915]" R, isabond, alkyl, or alkenyl, which maybe‘ o
e mterrupted by one or more —0- groups,
" [0916] Ry is H, Ciyo S
L. rupted by a hetero atom, or Ry,s can join with Reps = -,

to form a 5 to 7 membered heterocychc rmg, e

ol
1 which mzy- be mterq‘
e

{

=0
A
|

[0923} wherem A

S -[0937] Raye s chosen from

'.[0922] each Rgs present is mdependently chosen.:;’_v-'w .

from C,. oalkyl, C; malkogcy, hydroxy, halogeu and S

tnﬂuoromethyl, i

J‘l.

-*-j‘ [0924] X s - H-cnnsm-, -_,-cunm.aum.

"_CHRSZF ny s 3‘._‘_‘[‘ .

'[0925] 'Ryzg is chosen ftoﬁ:

2, DR G

<

[095;2 "‘Rgzs""‘NRszﬁ""’CRszd"_NRSZG'z*Rﬁzé

oyl

'-*'ths] -R&rnugzmmrmwmm
aryl; .

_ [0920] “”R&G“‘NRszd"'*CRazd‘—NRszs‘Z'Rsu'

heteroaryl,

b 1:0930] "“‘Rus'"‘NRsze“'CRWNRszs‘z‘Raze ; L

: hctcrocyc vl

“-W‘_-["931] “—Rnr"NRast"CRazs*“NRszaRvm P

; [095133 ’"_R«’rzs“'*NRszsﬁ]—CRaze‘"'NRozs‘z”Rszs. iy

; [09331 ‘—Ras—NRsza""CRszs""‘NRsm‘Z'Rszs
alkenyl,

ary’ S

w [0935] vMRﬂGHNREZHRﬁrNRQZG*Z'RGM :':

"hezeroaryl, and - i

heterecyclyl

[0938] ~hydrogen, r
[0939] alkyl

- [0936] *R4erRsza% —anmm

'.;,:[09341 R NRmr-CRaz Nnm-mm |




gr WP&

-which. may be mterrupted by otie or ‘more —O0—.
5 B
[0962] each Rayg is mdependeml)} H or Cl_malkyl,

‘ mtetrupted by one or more

o form a3 to 7 membered hetemcyc:hc ring;,

heterocychc rmg, o &

N [0966] R is €, ioalkyl which can join together |
i with Reygto forma 5107 membjred hetemcyclic
ring; S

[0967] - each Y is mdependenﬁy --¢-—~ or --S(O)D_

‘7—‘--

. [0968] zZi 1s a bond ~—~C()-- or ——SO,
, [09519]-"‘ visOto % and L k

: i [09‘70] éach R,zs present is m@Mdently chosen

from Cy.yqalkyl, Cl.malkoxy, hydmx?' halogeu, and -
mﬂnoromethyl,

|| [0971] - and pbarmaoeuncally acceptable salts of any
of the foregomg g : "
u S w-. P

|

&

[0963] - Rgacisa bond alkyl, Oi%ﬁfyl whmh maybe. .-

- 10965] " Rogy is H, Cysoalkyl, arylalleyl, or Ry and -
R, can join togethsr to form a. 5to 7 membered B

1 10991] —S(O)o allyt;
| 10992] SN alkyDoaryl;

L I0997] kDN —CO-lk
| 098] gD NR Oy

i .\__g‘_[moo] ~Ngi'
}'-"”_[1001] -halogen, :

- US2003/0199538 A1 |
. [0940] 'alkanyi;' ‘ , ‘ [09’72] In anotherqmbcd:meml the IRM oompound canbe ‘
' e I i+ chosen’ from.  1H- dazo[4,5+c]pyndm-4*ammes com- "
[0941] -acyl; - A %
raryh L Sl 'poundsdeﬁnedby rmulaXXVH N o
[0942] -heteroary! ‘g ‘ SR
[0943] ~hetet0cyclyl ; 5 TRRVEC
[0944] -alkyl-Y~alky1, "} s
[0945] -atkyl-Y-alkenyl; | o
[0946) alkyl—Y—aryl and \ \
o % [0947]  -alky} or alkenyl sul umtedbyoneormore “;_
wbsumems chosen from: | . !
. Tevas) —om; I .
i .'[0949} *halogen' t o |
‘ [0959] *‘“N(Rszs)» . ‘n _ ‘ 0
©[0951] —CO-NReaehi :
| [0952] —CO—Cpoallylyy C e
. [0953.] __C “"alky\ [09751 Yis~—C0—— »-CS-r-,or—SOZ
[0953] 0*0‘ “CW“‘F"" L " [0976] szabond —0, 8, o —NRy— %
'_[095-4] N:” ‘-,;_\' ,_k Co {09771 Rm., is | Caryl, heteroaryl heterocyclyl “
- [09s8] -aryl i : \ e B \ : { Cy apalkyl of Cyagalkenyl, cach of which may be’
09561 O ) “f 7 unsubstituted or substituted by one or more subsntu-
. 79 1 -hetemaxyl, \ : ents mdependeutly chosen ﬁ‘om i
S [0957} -hetemcyclyl, “ : :‘; [0973] -alkyl; ! o
., [958} -—CO-aryl, and 1 [0979] -alkenyl,
- [0959] ' —CO-heteroaryl; ‘ ' L [o9se] -
[0960] each Razaxsmo or==S' _ : “y [0981] —heteroaryl _ ‘ K :
[0961] ‘gach Rz i mdependenny alkyi of alkenyl,--' | [0982] -heterocyclyl; - f

[0983] -subsmuted cycloalkyl,
[0984) —Oallyly i
- [0885] " —O~Galkyl),. pay

- [0986] —O~(alkyDo.i-heteroaryl;.

goups;
"[0964] Ry is H, C,oalkyl wm}ﬂt; may be inter- | [o9s7]. ”'O*alkyl)@i'he‘emy"‘y"
rupted by a heiero atom, of R ¢an join with Rsza ERRU I [0988} --COOH ;

' [0989] -—-—CO—«-O alkyl, -
tmo; —CO-alkyly

(093] —S(O)our ks heterossys T
.[0994] - “—S(O)o-z“(ﬁlkyl)o. l-hot~crocyclyl, B

| [0995] *(alkyl)e.z"N(Rszv)zr [
| [0996] -(alkiy .- NRszv'“CO“L’O ﬂkyi‘ |

[0999] ~(a1kyl)0_,~NR52-,—~—C0-heteroaryI

l
:
l
|
|
;|
.
|
|
-
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[1002]
(1003]
[1004]
[1005]
[1006]
[1007]
[1008] —OH;

[1609] -—SH; and in the case of alkyl, alkenyl, and
heterocyclyl, oxo;

[1010] R.,., is chosen from:
[1011]
[1012]
[1013}
[1014]
[1015]
[1016]
[1017]
[1018]

-haloalkyl;
-haloalkoxy;
—CO-haloalkyl;
-—CO-haloalkoxy;
—NO,;

—CN;

-hydrogen;

-alkyl;

-alkenyl;
-alkyl-O-alkyl;
-alkyl-S-alkyl,
-alkyl-Q-aryl;
-alkyl-S-aryl:
-alkyl-O-alkenyl;
[1019] -alkyl-S-alkenyl; and

[1020] -alkyl or alkenyl substituted by one or more
substituents chosen from:

[1021] —OH;
[1022] -halogen;
[1023] ~N(Rs27)as

[1024] —CO—N(Rs;7);

[1025] -~CS-—N(Rs27)2;

[1026] —S50,—N(Rs,,),

[1027] —NR;—CO—C, ,calkyl;
[1028] —NRy.—C8—C,. ,qalkyl;
[1029] —NR;»;—80,~C, j0alkyl;
[1030] —CO—C, , alkyl;

[1031] —CO—0—C,,alkyl;
[1032] —N,;

[1033] -aryl;

[1034] -heteroaryl;

[1035] -heterocyclyl;
[1036] —CO-aryl; and
[1037] —CO-heteroaryl;

[1038) R,,, and R,,, arc independently choscn from
hydrogen, alkyl, alkenyl, halogen, alkoxy, amino,
alkylamino, dialkylamino and alkylthio;

[1039] each R, is independently H or C,_, alkyl;
\q [1040] and pharmaceutically acceptable salis thereof.

[1041] As used herein, the terms “alkyl”, “alkenyl” and
¢ prefix “alk-" are inclusive of both straight chain and
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branched chain groups and of cyclic groups, i.e. cycloalkyl
and cycloalkenyl. Unless otherwise specified, these groups
contain from 1 to' 20 carbon atoms, with alkenyl groups
containing from 2 to 20 carbon atoms. Preferred groups have
a total of up to 10 carbon atoms. Cyclic groups can be
monocyclic or polycyclic and preferably have from 3 to 10
ring carbon atoms. Exemplary cyclic groups include cyclo-
propyl, cyclopropylmethyl, cyclopentyl, cyclohexyl and
adamantyl.

[1042] The term “haloalkyl” is inclusive of groups that are
substituted by one or more halogen atoms, including per-
fluorinated groups. This is also true of groups that include
the prefix “halo-". Examples of suitable haloalkyl groups are
chloromethyl, trifluvoromethyl, and the like.

[1043] The term “aryl” as used herein includes carbocyclic
aromatic rings or ring systems. Examples of aryl groups
include phenyl, naphthyl, biphenyl, fluoreny! and indenyl.
'The term “heteroaryl” includes aromatic rings or ring sys-
terns that contain at least one ring hetero atom {c.g., 0, S, N).
Sujtable heteroaryl groups include furyl, thienyl, pyridyl,
quinolinyl, isoquinolinyl, indolyl, isoindolyl, triazolyl, pyr-
rolyl, tetrazolyl, imidazolyl, pyrazolyl, oxazolyl, thiazolyl,
benzofuranyl, benzothiophenyl, carbazolyl, benzoxazolyl,
pyrimidinyl, benzimidazolyl, quinoxalinyl, benzothiazolyl,
naphthyridinyl, isoxazolyl, isothiazolyl, purinyl, quinazoli-
nyl, and so on.

[1044] “Heterocyclyl” includes non-aromatic rings or ring
systems that contain at least one ring hetero atom (e.g., O,
S, N) and includes all of the fully saturated and partially
unsaturated derivatives of the above mentioned heteroaryl
groups. Exemplary heterocyclic groups include pyrrolidinyl,
tetrahydrofuranyl, morpholinyl, thiomorpholinyl, piperidi-
nyl, piperazinyl, thiazolidinyl, imidazolidinyl, isothiazolidi-
nyl, and the like.

[1945] Iu some embodiments, the topical formulations of
the present invention are prepared using the free base form
of the IRM compound.

[1046] The amount of an IRM compound that will be
therapeutically cffective in a specific situation will depend
on such things as the activity of the particular compound, the
dosing regimen, the application site, the particular formu-
lation and the condition being treated. As such, it is generally
not practical to identify specific administration amounts
herein; however, those skilled in the art will be able to
determine appropriate therapeutically cffective amounts
based on the guidance provided herein, information avail-
able in the art pertaining to these compounds, and roufine
testing. The term “a therapeutically effective amount™” means
an amount of the compound sufficient to induce a therapeutic
effect, such as cytokine induction, inhibition of TH2
immune response, antiviral or antitumor activity, reduction
or elimination of postsurgical scarring, or reduction or
resolution of actinic keratosis or pre-actinic keratosis
lesions.

[1047] In general, the amount of the IRM compound
present in a topical formulation of the invention will be an
amount effective to treat a targeted condition, to prevent
recurrence of the condition, or to promote immunity against
the condition. The amount or concentration of the IRM
compound can range from 0.001% to 10% by weight based
on the total formulation weight, such as, for example, from

v
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0.03% to 5.0% by weight, or from 0.1 to 1.0% by weight. In
certain embodiments, the amount of the IRM compound is
at least 0.003% by weight, such as, for example, at least
0.005%, at least 0.01%, at least 0.03%, at lcast 0.10%, at
least 0.30% and at least 1.0%. In other embodiments, the
amount of the IRM compound is at most 5.0% by weight,
such as, for cxample, at most 3.0%, and at most 1.0%.

[1048] The topical formulations of the invention addition-
ally comprise a fatty acid. As used herein, the term “faity
acid” means a carboxylic acid, either saturated or unsatus-
ated, comprising 6 to 28 carbon atorns, such as, for example,
from 10 to 22 carban atoms. Non-limiting examples of such
fatty acids include isostearic acid, oleic acid, and linear- or-
branched chained carboxylic acids of 6 to 18 carbon atoms.
The fatty acid may be present in the formulation in an
amount sufficient 1o solubilize the IRM compound. In ope
embodiment, the armount of the fatty acid can range from
0.05% to 40% by weight based on the total weight of the
formulation, such as, for example, from 1% to 30%, from
3% to 15% and from 5% to 10%. In certain embodiments,
the amount of the fatty acid is at least 3.0% by weight, such
as, for example, at least 5.0%, at least 10.0%, and at least
25%. The fatty acid component of the formulation can
comprise one or more fatty acids.

[1049] The topical formulations of the invention addition-
ally comprise at least one hydrophobic, aprotic component
miscible with the fatty acid and comprising a hydrocarbyl
group of 7 or more carbon atoms. By “hydrophobic” is
meant that the component is essentially insoluble in water,
i.e. immiscible with water and unable to form a micelle in
water, and does not contain polyoxyethylene or acid salt
groups. Preferably the hydrophobic, aprotic componeunt has
a hydrophilic lipophilic balance (HLB) of less than 2. The
HLB of a component may be determined as described, for
example, in Attwood, D., Florence, A. T. Swrfactant Sys-
tems: Their Chemistry Pharmacy, and Biology. New York:

" Chapman & Hall, 471-473, 1983. By “aprotic” is meant that

the component cannot donate a proton to the IRM and does
not contain groups such as carboxyl, hydroxy, primary and
secondary amino, primary and secondary amido, or quater-

I nary ammonium groups. Preferably this component has a
it - pKa of at least 14.2 and does not substantially solubilize or

form a complex such as an acid-base pair or coraplex or a
hydrogen bond complex with the IRM compound. By “not
substantially” is meant that the ratio of the IRM compound’s
solubility in the hydrophilic, aprotic component to that in
isostearic acid Is less than 1:40.

[1050] Formulations intended for dermal or topical use
desirably have a certain minimum amount of an oil phase to

provide qualities such as spreadability, feel on the skin,
‘ “ texture, and S0 on. However, if all the components of the oil

g IRM in the formulanon will decrease, making it more
I ldifficult to deliver the IRM from the formulation to the skin.

‘ Addition of the hydrophobic, aprotic component can

rovide desirable qualitites such as spreadability and feel,

| increase the oil phase volume of the topical formulation 1o
Ehilc at the same time not appreciably altering the degree of

| saturation or thermodynamic activity of the IRM. For
‘ ;xamplc, the amount of fatty acid, which solubilizes the

“ERM, can be reduced fo increase the degree of IRM satura-
ition while maintaining a sufficient oil phase volume by
irtue of the addition of the hydrophobie, aprotic compo-~
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nent, which does not offset the increased IRM saturation.
Thus, the topical formulation of the present invention can
facilitate both physical property and drug delivery require-
meunts. Degree of saturation and thermodynamic activity of
the JIRM in these formulations is equal to the IRM concen-
tration in the oil phase divided by the saturation concentra-
tion of the IRM in the oil phase. When the topical formu-
lations of the present invention contain saturated JRM the
thermodynamic activity or degree of saturation is unity, and
when partially saturated the thermodynamic activity or
degree of saturation is less than unity.

[1051] ‘The amount of the hydrophobic, aprotic component
present in a formulation of the invention can range from 1%
1o 30% by weight based on the total formulation weight, for
example, from 3% to 15% by weight, and frorm 5 to 10% by
weight. In certain embodiments, the amount of the hydro-
phobic, aprotic compoxent is at Jeast 3.0% by weight, for
example, at least 5.0%, and at least 10.0%. The weight ratio
of the hydrophobic, aprotic component to the fatty acid can
be 0.025:1 10 600:1, for exarple, 0.5:1 to 50:1, and 2:1 to
30:1. The combined amount (weight percent of the total
topical formulation weight) of the hydrophobic, aprotic
compouent and the fatty acid can be 2% to 50% by weight,
for example 2% to 30%, 3% to 30%, 5% to 20%, and 10%
to 20%.

[1052] Examples of useful hydrophobic, aprotic compo-
nents include but arc. not limited to fatty acid esters, for
example, isopropyl mysristate, isopropy!l palmitate, diiso-
propyl dimer dilinoleate; triglycerides, for example,
caprylic/capric triglyceride; cetyl esters wax; hydrocarbons
of 8 or more carbon atoms, for example, light mineral oil,
white petrolatum; and waxes, for example, beeswax. In
some embodiments, the hydrophobic, aprotic component is
chosen from one or more of isopropyl mysristate, isopropyl
palmitate, caprylic/capric triglyceride, and diisopropyl
dimer dilinoleate.

[1053] The formulations of the present invention can also
comprise a hydrophilic viscosity enhancing agent. Examples
of suitable hydrophilic viscosity enhancing agents include
cellulose ethers such as hydroxypropylmethyleeliulose,
hydroxyethyleellulose, hydroxypropyleellulose, - and car-
boxymethylceHulose; polysaccharide gums such as xanthan
gum; and homopolymers and copolymers of acrylic acid
crosslinked with allyl sucrosc or allyl pentacrythriol such as
those polymers designated as carbomers in the United States
Pharmacopoeia. Suitable carbomers include, for example,
those available as Carbopol™ 934F, Carbopol 971F, Car-
bopol 940, Carbopol 974P, Carbopol 980, and Pemulen™
TR-1 (USP/NF Monograph; Carbomer 1342), all avajlable
from Noveon, Cleveland, Ohio. In one embodiment of the
present invention, the viscosity enhancing agent is chosen
from Carbopol 74P and 980. When included, the viscosity
enhancing agent is generally present in an amount ranging
from 0.1% to 10% by weight of toial formulation weight,
such as, for example, from 0.5% to 5% by weight, from
0.5% to 1.5% by weight, and from 0.7% to 3% by weight.
In certain embodiments, the amount of the viscosity enhanc-
ing agent is at least 0.5% by weight, for example, at least
0.6% by weight, at least 0.7% by weight, at least 0.9% by
weight, and at least 1.0% by weight,

[1054] The formulations of the invention can additionally
comprise an emulsifier. Suitable emulsifiers include non-
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ionic surfactants such as, for exjample, polysorbate 60,
sorbitan monostearate, polyglyceryi-f# oleate, polyoxyethyl-
ene(4) lauryl ethez, cic. In certain embodiments, the emul-
sifier is chosen from poloxamers (¢.g., Pluronic™ F68, also
known as Poloxamer 188, a poly(ethylene glycol)-block-
poly(propylene glycol)-block-poly(ethylene glycol), avail-
able from BASF, Ludwigshafen, Germany) and sorbitan
trioleate (e.g., Span 85 available from Unigema, New
Castle, Del.). If included, the emulsifier is generally present
in an amount of 0.1% to 10% by weight of total formulation
weight, for example, from 0.5% to 5% by weight, and from
0.75% to 3.5% by weight. In certain embodiments, the
amount of the emulsifier is at least 1.0% by weight, for
example, at least 2.5%, at least 3.5%, and at least 5.0%.

[1055] In certain embodiments of the present invention,
the formulation can also include at least ane chelating agent.
The chelatmg agent functions to chelate metal ions that may
be present in the formulation. Suitable chelating agents
include salts of ethylonediaminetetraacetatc (EDTA), such
as the disodivm salt. If included, the chelating agent is
generally present in an amount ranging from 0.001% to
0.1% by weight, and preferably from 0.01% to 0.05% by
weight. In certain embodiments, the amount of the chelating
agent is at least 0.005% by weight, such as, for example, at
least 0.01%, and at least 0.05%.

{1056] The formulation can also include a preservative
system. The preservative system is generally comprised of at
least one preservative compound cbosen from methylpara-
ben, ethylparaben, propylparaben, phenoxyethanol,
iodopropynyl butylcarbamate, sorbic acid, a fatty acid
monoester of glycerin such as glycerol monolaurate, and a
" fatty acid monoester of propylene glycol such as propylene
glycol monocaprylate. The preservative system may also
' include a preservative enhancing solubilizer which enhances
the solubility of the preservative in the aqueous phase,
examples of which include diethylene glycol monoethyl
ether and propylene glycol. In one embodiment, the preser-
i vative system can be comprised of methylparaben, propy-
- lparaben, and propylene glycol. In another embodiment, the
preservative system can be comprised of methylparaben,

: ethylparaben, and diethylene glycol monoethyl ether. In one
embodiment, the preservative system can be comprised of
phenoxyethanol, methylparaben or methyl- and ethylpara-
ben, and diethylene glycol monoethyl ether. In another
embodiment, the preservative system can be comprised of
iodopropynyl butylcarbamate. In another embodiment, the
preservative system can be comprised of iodopropynyl
butylcarbamate, diethylene glycol monoethyl ether, and
poly(ethylene glycol)(4) monolaurate. In another embodi-
ment, the preservative system can be comprised of iodopro-
pynyl butylcarbamate, one or more of methylparaben, eth-
ylparaben, propylparaben, or phenoxyethanol, and
dicthylene glycol monoethyl cther. In the above embodi-
ments, the methylparaben, ethylparaben, and propylparaben
can each be present in the formulations in an amount ranging
from 0.01% to 0.5% by weight of the formulation weight,
for example, from 0.05% to 0.25% by weight, and from
0.1% to 0.2% by weight. The iodopropynyl butylcarbamate
can be present in the formulations in an amount ranging
from ©.01% to 0.1%. The phenoxyethanol can be present in
the formulations in an amount ranging from 0.1% to 1%
The propylene glycol and diethylene glycol monoethyl ether
can cach be present in the formulations in an amount ranging
from 1% to 30% by weight of the formulation weight, such
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as, for example, from 5% 1o 25% by weight, and from 10%
to 15% by weight. ‘The preservative systém can be present in
the formulations in an amount ranging from 0.01% to 30%
by weight of the formulation weight, for example, from
0.05% to 30%, from 0.1% to 25% by weight, and from 0.2%
to 15% by weight. In a further embodiment, the methylpa-
raben, ethylparaben, propylparaben, jodopropyny! butylcar-
bamate, and phenoxyethanol can be solubilized in propylene
glycol, poly(ethylene glycol)(4) monolaurate, or diethylene
glycol monoethyl ether prior 1o addition to the formulation.
The preservative system can be selected such that it meets
the criteria for antimicrobial effectiveness set forth in the
United States Pharmacopeia <51,

[1057] The formulations of the present invention may
additionally comprise at least one pH adjuster. Suitable pH
adjusters include organic bases and inorganic bases such as,
for example, KOH, NaOH. The pH of the topical formula-
tions of the present invention generally ranges from 3.5 to
7.0. In one embodiment, the pH of the topical formulations
of the present invention can range from 4.0 to 6.0, prelerably
5.0. In another embodiment of the invention, the pH of the
topical formulations of the present invention can range from
5.5 to 6.5, preferably 6.0.

[1058] Asy of the foregoing formulations can be in the
form of an oil-in-waier ernulsion such as a cream or a lotion.
Such an emulsion can comprise an oil phase comprising the
IRM compounds, a fatty acid in an amount sufficicat to
solubilize the IRM compounds, a hydrophobic, aprotic com-
ponent; and an aqueous phase comprising a hydrophilic
viscosity enhancing agent, for example, a carbomer. In
certain embodiments, the amount or concentration of the
IRM in the oil phase can be at least 0.01%, for example, at
least 0.02%, at least 0.1%, and at least 1% with respect to oil
phasc weight. In other embodiments, the amount or concen-
tration of the JRM in the oil phase can be at most 20%, for
example, at most 10%, and at most 5% with respect to oil
phase weight. The emulsion can be preserved so that when
challenged by an antimicrobial effectiveness test, it meets
regulatory requiremnents for topical creams packaged in
multiple-use containers.

[10859] Any of the foregoing formulations according to the
present invention can be applied to the dermal surfaces of a
mammal. Depending on the JRM compound concentration,
formulation composition, and dermal surface, the therapeu-
tic effect of the IRM compound may extend only to the
superficial layers of the dermal surface or to tissues below
the dermal surface. Thus, another aspect of the present
invention is directed to a method for the freatment of a
dermal associated condition comprising applying to skin one
of the foregoing formulations. As used herein, a “dermal
associated condition” means an inflammatory, infectious,
neoplastic or other condition that involves a dermal surface
or that is in sufficient proximity to a dermal surface to be
affected by a therapeutic agent topically applied to the
dermal surface. Examples of a dermal associated condition
include warts, atopic dermatitis, basal cell carcinoma, post-
surgical scars, and actinic keratosis.

[1060] In one embodiment, the formulations can be
applied to the surface of skin for treatment of actinic
keratosis (AK). Actinic keratoses are premalignant lesions
considered biologically to be either carcinoma in-situ or
squamous intraepidermal neoplasia. AK is the most frequent
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. epidermal tumor and is induced by ultraviolet (UV) radia-
. tion, typically from sunlight. Because of its precancerous
- pature, AK may be considered the most important manifes-
“:tation of sun-induced skin damage.

.\[1061] Insome embodiments, the ahove described formu-
i-lations are pamcular]y advantageous for dermal application
!'for a period of time sufficient to obtain a desired therapeutic
eﬁ'ect without undesired systemic absorption of the IRM.

\

EXAMPLES

[1062] The following Examples are provided to further
‘describe various IRM formulations and methods according
to the invention. The examples, however, are not intended to
limit the formulations and methods within the spirit and
scope of the invention,

Examples 1-7 and Comparative Example C1

[1063] Table 1 summarizes topical formulations made in
ccordance with the present invention in a percentage
\weight-by-weight basis.

TABLE 1
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pH adjustment was made with additional sodium

hydroxide solution, if necessary, to meet the in-

process target pH of 5.
{1068] Formulations containing 2-methyt-1-(2-methyl-
propyl)-1H-imidazo[4,5-¢] 1,5]naphthyridin-4-amine (IRM
Compound 1) were tested for their ability to induce
increases in cytokine concentrations in rats following topical
application, This study was undertaken to evaluate cytokine
induction following a single dosing of various strengths and
timepoints or a multiple vs. single dosing of IRM Compound
1. The formulations described above were tested by exam-
ining tissue and serum concentrations of TNF-a, MCP-1
(monocyte chemoativactant protein-1) and TFN-a cytokines
following drug treatment.

[1069] Female CD hairless rats (Charles River Laborato-
ries, Wilmington, Mass,) weighing 200-250 grams were
used in all studies. Animals were randomized to treatment
groups and dosed five per treatment group.

[1070] The rats were acclimated to collars around the neck
on two consecutive days prior to actual dosing. The rats were

Topical Cream
_{pereentage weipht-by-weight)

hgredient Comparative Example '
(Compendial Status) C1 {Placebo) Example 1 Example 2 Example 3 Ixample 4 Example 5 Dxample 6 Example 7
M Compound 1 0.00 0.002 0.003 0.010 0.03 0.10 0.30 1.00
| astcanc Acid 5.00 5.00 5.00 5.00 5.00 5.00 7.00 10.00
‘)propyl Myristate (NEK) 10.00 10.00 10.00 10.00 10.00 10.00 801 5.00
irhomer 974P (NF) 1.00 1.060 1.00 1.00 1.00 1.00 1.00 1.00
loxamer 188 (NF) 250 2.50 2.50 2.50 250 2.50 2.50 2.50
rppylens Glycol (USP) 15.00 15.00 15.00 15.00 1500 15.00 15,00 15.00
Methylparaben (NF) 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
dpylparaben (NF) 0,10 0.10 0.10 0.10 0.10 .10 0.10 0.10
Fdbtate Disodium (USP) 0.05 .05 0.05 0.05 0.05 008 .08 0.08
Sbiiium Hydroxide (NF) 0.50 0.50 0.50 Q.50 0.50 0.50 0.50 0.50
ution, 20% w/w
i ified Water (USP) 65.65 65.649 65.647 65.64 $5.62 65.55 05.35 64.60
100.00 100,00 100.00 100.00 100.00 100.00 100.00 100.00

| {1065] Oil phase preparation: 2-methyl-1~(2-methyl-
propy)-1H-imidazo[4,5-c][1,5]naphthyridin-4~

amine (IRM compound 1) was dissolved in isostearic
acid and isopropyl myristate, with heat if necessary.
Carbomer 974P was then dispersed in the oil phase.

[1066] Water phase preparation: Edefate disodium
was dissolved in the water. Metbylparaben and pro-
pylparaben were dissolved in propylene glycol and
the solution was subsequently added to the water
_phase. Poloxamer 188 was then added to the water
phase and mixed until dissolved.

11667} Phase combination: The oil phase was added
to the water phase at ambient conditions. The emul-
sion was then homogenized. After homogenization,
sodium hydrozide solution (20% w/w) was added
and the resulting cream was mixzed until smooth and
upiform. The pH of the cream was measured and a

collared before dosing to prevent ingestion of the drug, and
were then dosed topically with 50 uL of active cream or the
appropriate placebo on right flank and then housed individu-
ally following dosing. At various times following dosing, the
rats were anesthetized and blood was collected by cardiac
puncture. Blood was allowed to clot at room temperature
and serum was separated from the clot via centrifugation and
stored at ~20° C. until it was analyzed for cytokine concen-
trations.

[1071] Following blood collection, the rats were eutha-
nized and their skins removed. Tissue from both treated site
(at) and contralateral site (away) were obtained using .an 8
mm punch biopsy, weighed, placed in a sealed 1.8 ml
cryovial and flash frozen in liquid nitrogen. The frozen
tissue sample was then suspended in 1.0 mL RPMI medinm
(Celox, Hopkins, Minn.) containing 10% fetal bovine serum
(Sigma, St. Louis, Mo.), 2 mM L-glutamine, penicillin/
streptomycin, and 2-mercaptoethanol (RPMI - complete)
combined with a protease inhibitor cocktail set IIf (Calbio-
chem, San Diego, Calif.). The tissue was homogenized using
a Tissue Tearor™ (Biospec Products, Bartlesville, Okla.) for
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approximately 1 minute. The tissue suspension was then
centrifuged at 2000 rpm for 10 minutes under refrigeration
to pellet debris, and the supernatant collected and stored at
~20° C. until analyzed for cytokine concentrations.

[1072] ELISAs for rat MCP-1 were purchased from Bio-
Source Intl. (Camarillo, Calif.) and rat TNF-o. were pur-
chased from BD Pharmingen (San Diego, Calif.) and per-
formed according to manufacturer’s specifications. Results
for both TNF-, and MCP-1 were expressed in pg/200 mg
tissue or pg/ml serum. The sensitivity of the TNF-c. ELISA
was 31.2 pg/ml and of the MCP-1 ELISA was 11.7 pg/ml.
IFN-o. concentrations in both serum and skin tissue were
determined using 2 bioassay that measured inhibition of the
viral cytopathic effect of vesicular stornatitis virus on rat
LMS-C2 fibroblast cells as previously described (Reiter, M.
J., Testerman, T. L., Miller, R. L., Weeks, C. E., and Tomai,
M. A. (1994) “Cytokine Induction in Mice by the Immuno-
modulator Imiquimod.” J. Levkocyte Biol. 55, 234-240). IIT
Research Institute, Chicago I, performed these assays.
Results for TFN-a concentrations were normalized to a
standard reference rat IFN-o., preparation with results being
reported in U/mL and are normalized per mg of tissue.

[1073] ‘'The data shown below in Tables 2-4 are from three
separate experiments and analyzed to 1) measure pharma-
cokinetics by full time course, 2) measure dose response and
3) measure multiple vs. single dosing.

[1074] In order to determine the kinetics of local and
systemic cytokine production following local administration
of IRM Compound 1, the full time course study (Study 1
with results in Table 2) was done by topically dosing rats
with the topical cream formulation of Example 7. Serum and
tissue samples were taken at 1, 2, 4, 8, 16, 24 and 48 hours
post dose. Multiple cytokines (MCP-1, TNF-a and IFN-o)
were analyzed separately.

[1075] With the tissue data, for each hour measured, a
paired t-test (used to climinate within subject variability)
analyzed the difference between treated lissue and control
tissue from the same animal. A p-value less than alpha=0.05
indicated a statistically significant difference between the
treated and control tissue at that hour. The data are presented
in Table 2.

TABLE 2

Cytokine Concentrations in Rat Serum and Dermal Tissue
Following Application of the Topical Formulation of
Example 7 Full Time Course®

Cytokine Concentration®

260

200
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TABLE 2-continued

Cytokine Concentrations in Rat Serum and Dermal ‘Tissue
Following Application of the Topical Formulation of
Ezample 7 Full Time Course®

2 1% 123 231 234 = 29° 504
4 1% 101 =28 723 £ 89° 415
8 1% 438 £91° 1474 £202° 38x3
16 1% 424 =965 1200 £ 325° 315
24 1% 187 £30 . 813 % 151° 39=x1
48 1% 141 £24 145 = 48° 36x6
IEN-c
0 untreated <200 NA <650
16 placebo <200 <650 <650
1 1% <200 <630 <650
2 1% <200 <650 <650
4 1% <200 <650 <650
8 1% <200 3/52650 <650
16 1% <200 <650 <650
24 1% <200 <650 <650
48 1% <200 =650 «650

Female hairless CD rats were dosed topically with cream formulated
Compound 1.

STNF-¢x and MCP-1 were measured by ELISA. IFN-ix was measured by
bicassay. Results are presented in pg/ml for serum samples and pg/200 mg
tissue for tissue samples and represent the mean of five animals = SEM.
“Indicates p < 0.05 when compared to either placebo for serum samples or
the difference between treated tissue and control tissue from the same ani-
mal

[1076] A multiple dose study was done to monitor effects
of a multiple dose regimen (Study 2 with results shown in
Table 3). Rats were dosed two times a week for six hours for
three weeks with topical cream formulation of Example 5.
Placebo (Comparative Example C1) and single dosed rats
were done for comparison and done simultaneously with the
last dosing of the multiple dosc set. Serum and tissuc
samples were taken at 8 and 24 hours post dose and analyzed
for MCP-1.

[1077] An analysis identical to that of Study 1 was per-
formed for Study 2. This data set was broken up by treatment
(multiple- or single-use) and time point prior to analysis.
Again, placebo data were recorded only at the 8-hour time
point for single use, but were used to compare placebo to
every treatment and time point combination separately. The

Time (houts) e, results are set forth in Table 3 below.
Poat Dosc Dose Serum Treated Bite Control site
TABLE 3
0 untreated 0 NA 96 =5
16 placebo 0 103 8 71ix6 Cytokine Concentrations in Rat Serum and Dermal Tissue
1 1% 626 318 & 33° 96 = 13 Following Topical Application of the Topical Cream
2 1% 0 1128 x 74° 124 & 18 Formulation of Example 5 Multiple vs. Single Dose®
4 1% [ 1120 = 51° 129 = 11
8 1% 24 + 16 429 = 56° 91 =12 Time Cytokine Concentration”
16 1% 6 x4 231 £ 22° 87 = 27 (hours) MCP-1
24 1% 3232 198 & 28° 03 £ 13
48 1% 49 = 49 74 =10 69 = 15 Post Dose Dose  Serum Treated Site Control Site
MCP-1 0 None 89 £ 11 NA 20 = 10
(untreated)
0 uitreated 81 =30 NA 44 %2 24 Placebo 41 = 14 42 = 15 B =6
16 placebo 144 =9 144 = 41 423 8 Multiple 71 =13 784 = 48° 42 %5
1 1% 86 = 29 40«8 423 0.1%
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TABLE 4

Cytokine Concentrations in Rat Serum and Dermal Tissue
Following Topical Application of the Topieal Cream
Formulation of Example $§ Multiple vs. Single Dosc®

Cytokine Concentrations in Rat Serum snd Dermal Tissue
Following Topical Application of the Formulations of

Examples 3-5 and 7°

Time Cytokine Concentration® ‘ Cytokine Concentration® .
(hours) MCP-1 Time (hours) MCP-1
Post Dose Dose Serum Treated Site Control Site Post Dose Dose :Semm Treated Site Control Site
24 Multiple 105 = 36 145 = 23° 326 o confrols . 20796 NA 38 x12
G.1% i 24 placebo 367 = 178 61 = 14 20«5
8 Single 39 519 » 99° 33+6 (Comparative '
0.1% Example C1) ;
24 Single 82 = 3° 412 = 130¢ BT 8 0.01% @ 81223 61 £12 36 =7
0.1% ‘(Example 3) !
- 8 0.03% - 81,220 27129 85
“Female hairless CD rats were dosed topically with cream formmlated (Example 4) -
Comgound 1. 8 0.1% 153 = 14 1119 = 122° 51«8
PMCP-1 was measured by ELISA. Results are presented in pg/ml for (Example 5)
setum sanples and pg/200 mg tissue for tissue sampies and represent the 8 10% 136 %23 1370 = 99° 50 % 15.
mean of five animals « SEM. (Ezample 7)
“Indicates p « 0.08 when compared to either placeho for serum samples or 24 0.01% 71218 183 = 40° 33 & 13
the difference between treated tisspe and contro] tissue from the same ani- (Example 3) -
mal. 2 0.03%  7La20 212245  40e7
: 24 (Exa(l)nf‘]; i 226 £ 73 628 & 127° 40 % 11
W10 ! * E3 2 =
[1078] A dose response study (Study 3 with results shown (Example 5)
in Table 4) was performed by dosing with the topical cream 2 (Ex;m"f’ ) 149 £45 756 =38 30x9
; mpie /)

formulations of Examples 3-5 and 7, containing various
concentrations of IRM Compound 1. Serum and tissue
samples were taken at 8 and 24 hours post dose and analyzed
for MCP-1. The studies tested topical delivery of creams
comprising IRM Compoutd 1 for its ability to affect a local
MCP-1 induction at four ¢concentrations.

[1079] Serum data compared active treatment to placebo
(Comparative Example C1) separately at each specified time
point, Note that the placebo group was only measured at 24
hours post dose and these observations were compared to
each time point for the active group.

SFemale haitless CD rats were dosed topically with cream formulated
Comgound 1.

PMCP-1 was measured by ELISA. Results arc presented in pg/ml for
serum samples and pg/200 mg tissue for tissue samples and represent the
mean of five animals = SEM.

Indicates p < 0.05 when compared to either placebo for serum samples or

the difference between treated tissue and control tissue from the same ani-
mal. :

Examples 8-13
[1080] Table 5 sumimarizes topical formulations made in
accordance with the present invention in a percentage
weight-by-weight basis.

TABLE 5
Topical Cream

[ngredient (percentage weight-by weight)
{Compendial Status) Example 8 Example 9 Example 10 Esample 11" Example 12 Example 13
IRM Compound 2 a.01 003 0.10 ! 1.00 0.003 .30
{sostearic Acid 5.00 5.00 500 10,00 5.00 5.00
lzopropyl Myristate (NF)  20.00 10.00 10.00 500 10.00 10,00
Carbomer 9741 (NF) 1.00 1.00 100 0.75 1.00 100
Poloxamer 188 (NF) 2.50 2.50 250! 2.50 2.50 250
Propylene Glycol (USP) 15.00 15.00 1500 15.00 15.00 15.00
Methylparaben (NF) 0.20 0.20 0.20! 0.20 0.20 0.20
Propylparaben (NF) 0.10 0.10 0,101 0.10 0.10 0.10
Edetate Disadium (USE) 0.05 0.05 0.05 0.05 0.05 0.05
Sodinm Hydroxide (NF) 0.50 0.50 0.50, 0.35 0.50 0.50
Solution, 20% wiw ;
Purified Water (USE) 65.64 65.62 65.95! 65.08 65.647 65.35
Total 10000 10000 100.00 100.00 100.00 100.00
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[1081] The formulations set forth in Table 5 were prepared
in the following manner:

[1082] Oil phase preparation: N-[4{4-Amino-2-bu-
tyl-1H-imidazo[4,5-c][1,5 Inaphthyridin-1-ylbutyl}-
N'-cyclohexylurea (IRM Compound 2) was dis-
solved in isostearic acid and isopropyl myristate,
with heat if necessary. Carbomer 974P was then
dispersed in the oil phase.

[1083] Water phase preparation: Edetate disodium
was dissolved in the water. Methylparaben and pro-
pylparaben were dissolved in propylene glycol, and
the solution was subsequently added to the water
phase. Poloxamer 188 was then added to the water
phase and mixed until dissolved.

[1084] Phase combination: The oil phase was added
to the water phase at ambient conditions. The emul-
sion was then homogenized. After homogenization,
sodium hydroxide solution (20% w/w) was added
and the resulting cream was mixed until smooth and
uniform. The pH of the cream was measured, and a
pH. adjustment was made with additional sodium
hydroxide solution, if necessary, to meet the in-
process target pH of 5.

{1085] Formulations containing N-{4-(4-Amino-2-butyl-
1H-imidazo[3,5-c][1,5naphthyridin-1-yl)butyl}-N'-cyclo-
hexylurea (IRM Compound 2) were tested for their ability to
induce increases in cytokine concentrations in rats following
topical application. This study was undertaken to evaluate
cytokine induction following a single dosing of various
strengths and timepoints or a multiple vs. single dosing of
IRM Compound 2. The formulations described above were
tested by examining tissue and serum concentrations of
TNF-a, MCP-1 and IFN-o. following drug treatment as
described in Examples 1-7.

[1086] = The data shown below in Tables 6-8 are from three
separate experiments and analyzed to 1) measure pharma-
cokinetics by full time course, 2) measure dose response and
3) measure multiple vs. single dosing.

[1087] In order to determine the kinetics of local and
systemic, cytokine production following local administra-
tion of IRM Compound 2, the full time course study (Study
1 with results in Table 6) was done by topically dosing rats
with the topical cream formulation of Example 11 as
described in Examples 1-7. The data are presented in Table
6.

TABLE 6

Cytokine Conceatrations in Rat Serum and Dermal Tissue
Following Application of the Topical Formulation of Ezample 11
Full Time Course®

Cytokine Concentration®

Time (houss) TNF-a
Post Dosze Dose Serum Treated Site Control site

0 untreated 29 = 18 NA 70+ 11

16 placebo 429 131+ 32 69 = 11
1 1% 38 x 38 44 = 14 35 =19
2 1% 22 75 = 20° 33213
4 1% 3%3 321 = 18° 62 = 20
8 1% a 894 = 180° 21x9

16 1% 12£12 377 & 45° 2 =12

27
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TABLE 6-continued

Cytokine Concentrations in Rat Serum and Dermal Tissue
Following Application of the Topical Formulation of Example 11

Full Time Coursc®
24 1% 168 285 = 15 52 ¢ 14
48 1% 247 7429 65 = 13
MCP-1

0 untreated 100 £20 NA 33x7
16 placebo 144 £ 9 225 = 106 2x4

1 1% 17 %17 56%9 559

2 1% 126 = 29 50 =13 54 %8

4 1% 136 £29 161 = 18° %9

8 1% 189 %28 1020 = 319 45 £ 15
16 1% 297 £35 1294 £122° 409
24 1% 217 £12 1044 = 185° 41 %11
48 1% 120 222 134 = 14° 34 %7

IEN-a

0 untreated <65 NA <650
16 placebo <65 <650 <650

1 1% <65 <650 <650

2 1% <65 <650 <650

4 1% <65 =650 <650

8 1% <65 901 = 571 <650
16 1% <65 1330 + 386° <550
24 1% <65 <650 =G50
48 1% <65 <650 <650

“Female hairless CD rats were dosed topically with cream formulated

Compound 2.
~q and MCP-1 were measured by ELISA. [FN-0. was measured by

bioassay. Results are presented in pg/ml for serum samples and pg/200 mg
tissus for tissue samples and represent the mean of five animals = SEM.
“Indicates p « 0.05 when compared to either placebo for serum samples or
the difference between treated tissue and control tissue from the same ani-
mal.

[1088] . A multiple dose study was done to monitor effects
of a multiple dose regimen (Study 2 with results shown in
Table 7). Rats were dosed two times a week for six hours for
three weeks with topical cream formulation of Example 10.
Placebo (Comparative Example C1) and single dosed rats
were done for comparison and done simultaneously with the
last dosing of the mmlitiple dose set. Serum and tissue
samples were taken at 16 and 24 hours post dose and
analyzed for MCP-1.

[1089] An analysis identical to that of Study 1 was per-
formed for Study 2. This data set was broken up by treatment
(multi or single use) and time point prior to analysis. Again,
placebo data were recorded only at the 16-hour time point
for single use, but were used to compare placebo to every
treatment and time point combination separately. The results
are set forth in Table 7 below.

TABLE 7

Cytokine Concentrations in Rat Serum and Dermal Tissue
Following Topical Application of the Topical Cream
Formulation of Example 10 Multiple vs, Single Dose®

Cytokine Concentration?
Time (hours) MCP-1

Post Dose Dose Serum Treated Site Control Site

0 Nong 161 =58 NA 80 %22

(vntreated

vid
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TABLE 7-continued

263
205

Oct. 23, 2003
28

TABLE 8-continued

Cytokine Concentrations in Rat Serum and Dermal Tissue
Following Topical Application of the Topical Cream

Cytokine Concentrations in Rat Serum and Dermal Tissue
Following Topical Application of the Formulations of

Formulation of Example 10 Multiple vs. Single Doze® Examples 8-11°
Cytokine Concentration® Cytokine Concentration®
Time (hours) MCP-3 Time (hours) MCP-1
Post Dose Dose  Serum Treated Site Control Site Post Dose Dose Serum Treated Site Control Site

16 Placebo 214 = 35 71 =16 47+ 11 24 1.0% 358 £ 52 1952 % 185° 17%6

16 Multiple 321 £62 11732 117° 86 = 14 (Example 11)
0.1%

24 Multiple 217 %43 388 = 80° 58z5 *Female hairless CD rats were dosed topically with cream formulated
0.1% ‘ Compoand 2.

16 Single 205 32 1448 £241° 7215 PMCP-1 was measured by ELISA. Results sre presented in pg/mi for
0.1% serum samples and pg/200 mg tissue for tissue samples and represent the

24 Single 279 %45 1172 2288° G0« 15 mean of five animals = SEM. ,
0.1% “Indicates p < 0.05 when compared 1o gither placebo for serum samples or

. "Female bairless CD rats were dosed topically with eream formulated
W Com und 2.
it -1 was measured by ELISA. Results are presenied in pg/ml for

' semm samples and pg/200 mg tissue for tissue samples and represgnt the
mean of five animals = SEM.
“Indicates p < 0.05 when compared to cither placcbo for serum samples or
the differcnce between treated tissue and control tissue from the same ani-
mal.

[1090} A dose response study (Study 3 with results shown
' in Table 8) was performed by dosing with the topical cream
formulations of Examples 8-11, containing various concen-
‘trations of JRM Compound 2. Serum and tissue samples
i were taken at 16 and 24 hours post dose and analyzed for

‘ MCP—I The studies tested topical delivery of creams com-
“prising IRM Compound 2 for its ability to affect a local
| MCP-1 induction at four concentrations.

[1091] Serum data compared active treatment to placebo
W(Comparative Example C1) separately at each specified time
fpoint. Note that the placebo group was only measured at 16
 hours post dose and these observations were compared to
gach time point for the active group.

TABLE 8

Cytokine Concentrations in Rat Serum and Dermal Tissue
Following Topical Application of the Formulations of
Exsmples 8117

Cytokine Concentration”
MCP-1

Dose Semin Treated Site Control Site

controls 293 x23 NA 41 =11
placebo 203 2 76 44 =10 36 =12
{Comparative
Example C1)

0.01% 276 x50 257+ 85 57220
(Example 8)
0.03% 318x8 210=10 45x9
{Ezample ¥)
0.10% 529 = 141 2622 x 616° 73¢9
(Example 10}
1.0% 345 £ 51 3166 =470° Ti= 1l
(Example 11)
0.01% 298 265 276 x87 94 = 32
(Example 8)
0.03% 253 %34 427 %238 28z 14
{Example 9)
0.10% 3312093 1461 %264° 19x7
(Example 10)

the difference between treated tissue and coutrol tissue from the same ani-
mal.

Examples 14-18

{1092] Table 9 summarizes topical formulations made in
accordance with the present invention on a percentage
weight-by-weight basis.

TABLE 9

Topical Creams

{percentape weight-by-weisht)

Ingredients Ex. 14 BEx. 15 Ex 16 BEx. 17 Ex 18
IRM Compound 1 0.01 0.10 1.00 3.00 100
Isostearic Acid (874) 5.00 500 1000 2500 10.00
*Diisoprapyl dimer 800 1000 5.00 5.00 —
dilinoleate

**Caprylic/capric — _— — — 5.00
triglycerides

Carbomer 980, NF Q.70 0.70 0.70 0.90 0.70
Diethylene glycol 1000 1000 1000 1000 080
monoethyl ether

USA - NF

Disodium EDTA, USP 0.05 0.05 0.05 0.05 0.08
Poloxamer 188, NF 2.50 2.50 2.50 2.50 2.50
Purified Water 7094 7085 6995 5255 69.95
Methylparaben, Nr 0.20 0.20 0.20 0.20 0.20
Ethylparaben 0.20 02.20 0.20 0.20 0.20
20% (wiw) NaOH 0.40 040 0.40 0.60 0.40
Total % wjw 100,00 10000 100,00 0 10000  100.00

*Available under the trade name PRIPURE 3786 from Uniqueria, New
Castle, DE

** Available under the trade name Crodamol GTCC-PN from Croda, Ing,
Parsippany, NJ

Examples 19-24

[1093] Table 10 summarizes topical formulations made in
accordance with the present invention on a percentage
weight-by-weight basis.

TABLE 10
Topical Creams
{percentage weight-by-weight)
Ingredients Ex. 19 Ex. 20 Ex.21 Ex. 22 FEx.23 Ex. 24
IRM 0.003 0.03 .10 1.00 300 1.00

Compound 2

Y

Y
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TABLE 10-continued TABLE 11
Topical Creams \
G ight-by-weisht Topical Cream
sceptage weightby. weight (percentage weight-by-weight)
Ingredicnts Ex. 19 Ex. 20 Ex.21 Ex 22 Ex.23 Ex 24 Ingredicnt Ex. 25 Ex. 26 Ex. 27 Bx. 28
Egit;anc Acid 00 5.00 5.00 10.00 2500 10.00 IRM Compouad 1 1 1 1 1
. _ Tsosteatic Acid (374) 10 10 10 8
fl);::}‘:mpyl 000 3000 1000 500 500 o~ Disopropy! dimer s s i 1
dilinoleate dilinoleate
: . — . L . . Carbomer 980, NF Q.7 a7 0.7 0.7
f;'fﬁ’yh"(cﬂpm 500 Dicthylene glycol 10 10 10 10
glycerides thyl ofh
Catbomer 983, 070 070 070 070  0.60  0.70 monootnyl cther
NE g‘SAdT—NFEDTA USP 005 0.05 0.05 0.05
3 ISOA1Nm A R R A
g;télslylcne 1000 1000 1000 1000  10.08  10.00 Polomanter 188, NF Py 25 s b4
Sonoathyl Purificd Water Osto 100 Qsto 100 Qsto 100 Qs to 100
other Methylparaben, NF 0.2 0.2 0.2 0.2
USA - NF Ethylparaben 0.2 0.2 0.2 0.2
Disodium 005 005 005 005 005 005 b f“gw) NsOH 0.4 04 0.4 0.4
EDTA, USP 10% io Copropyey - - -
Poloramer 250 250 250 250 250 250 butylearbamate in
188, NF PEG-4 lanrate
: Phenoxyethanol — —_ a.s —_—

Purified Water 70.95 7092 70.85 6995 5319  69.95
Methylparaben, 0.20 0.20 Q.20 0.20 0.20 0.20
NF

Ethylparaben 0.20 0.20 D.20 0.20 0.20 0.20
209 040 040 040 040 026 040 Examples 29-135
(w/w) NaOH

[1102] Topical creams containing the IRM compounds
listed in Table 12 were prepared using the general methods
described above for Examples 1-24. Each IRM was formu-
lated into one or more of the model formulations shown in
Tables 13 and 14. Table 15 summarizes the topical creams

Total % wiw 100,00 100.00 100.00 10000 100.00 10000

[1094] The formulations described in Tables 9 and 10 were

prepared using the following general method: that were prepared.
{1095] Oil Phase Preparation: TABLE 12
[1096] The IRM compound was dissolved in isostearic IRM

Compound Chentical Name

acid and diisopropyl dimer dilinoleate (or caprylic/capric

acid friglyceride) with heat if necessary. 3 1-{2~methylpropyl)-1H-imidazof 4,5-cJquinolin-4-amine
4 1-(2-methylpropyl)-1H-imidazo[ 4,5-c ] 1,8 naphthyridin-4-
fane amine
(1097} Water Phase Preparation: 5 2-butyl-1-(2-methylpropyl)-1H-imidazof4,5c]{ 1,8}
. . . . naphthyridin-4-amine
[1098] Edetate disodium was dissolved in the water. 6 1-{2-methylpropyl)-1H-imidszof4,5-cI1,S]naphthyridin-4-
Poloxamer 188 was then added to the witer phase and mixed amine
until dissolved. Carbomer 980 7 2-methylthiazolo[4,5-c]quinolin-4-amine
ntil disso .d C rb_ mer 980 was then added .to the water M 2-ethomymethyl- L yhenylmethyl {E-midazof4,5-c] 1,51
phase and mixed until the carbomer was fully dispersed and naphthyridin-d-amine
hydrated. Methylparaben and propylparaben were dissolved 9 2-ethylthiazolo[4,5-clquinolin-d-amine
in diethylene glycol monoethyl ether and the solution was 0 :;ﬁ;’;fg&‘:’ﬁ?h;‘gmthyl"m"'m‘d”z"[“’s'“][1‘5]
subsequently added to the water phase. 11 NL[2-(4-amino-1H-imidazof4,5-c lquinolin-1-yhethyl]
benzamide
[1099] Phase Combination: 12 1-{2-{3~-(3-pyridyl)propoxy Jethy! }~1 H-imidazo[4,5-¢]
quinolin-4-amine
[1100] The water phase was added to the oil phase at 13 1-(2-phonosyethyl)-1H-imidazo[4,5<]quinolin-4-amine
. . . ; . 14 1-{(R}-1-phenylethyl}-1H-imidazof 4,5-c] 1 hthyridin-
ambicat conditions, The emulsion was then mixed at high ‘ 4_5,,5)“6 phengieibylhsHrimidazol4, -2 Suaphihyri
speed or homogenized. After homogenization, sodinm 15 N"-[‘;(‘:-aming-oiﬂ~in1idaz‘>[4.5-0huinolin-1~yl)buty1}4-
; : ) : morpholinecarboxamide
hydroxide solution (20% w/w) was added and the resulting 16 N-{4{d-amino-1E-imidszol4,5-ckuinolin-1-yibuiyl]
cream was mixed until smooth and uniform. The pH of the nicotinamide
cream was measured and a pH adjustment was made with 17 1-{243-(1,3~thiazol-2-yl)propoxylethyl }-1H-imidazo[4,5-c]
s : : : : quinolin-4-amine
a}ildx'nonal sodium hydrl_(;'mdeé solution, if necessary, to meet 18 12-pyridin-d-ylmethory)ethyl}-1Hrimidazo[d,5-c]
the in-process target pH of 5. quinolin:amine
19 2-methyl-1-[5-(methylsulfonylpentyl]-1H-imidazo]4,5-¢]
. quinolin-4-amine
Examples 25-28 20 N{3-(4-amino-2-methyl-1H-imidazo{4,5-c]quinolin-1-yl)
. . N . propylkeyclohexanecarboxamide
[1101] Table.ll summarizes tc'uplcal .formulanons made in 21 N 3-(4-amino-2-methy}-1 H-imidszof4,5-clquinolin-1-y1)
accordance with the present invention on a percentage propyl }2-methylpropanamide

weight-by-weight basis.
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| TABLE 12<ontimed

B Y TR T
Compound ChemwalName S L .
e N»{&(Mmmmz-memy:ln-immom,s-c]qumonn-x- (35

- yhpropy!butanimide \
23 2ebutyl<1s {2»[(1-methyl yl)sxﬂtbnyl}ethyi}dl—l—m azd{é.
U Bicquinolin-d-aming |

24 Nef2-[4-amino-2-(ethox et.hy!)-lH-mdaon,S‘c] -
o, quinolineleyllethyllethancsulfonamids R
128 Ne{2-[4-amino:2 (eth yl)~1H~Inndam[4.5- \

4ot elquinolin1-yllethy dpropht S
.26 0 1-[2-(methylsulfonyl)ethyl{t-%propyl‘lﬂqmzdm[«ks-

e clguinolin-d-dmine: )
L N 2-[4-amino-2-(etho: xMﬂyl}lH—mM4& R
ol clgoinolin-1-ytlethyl}-N-athylthionrea - SR T
© b g-dthyled-fa(1-methyleth mm&uyl]bmyl}-lH- SN S
foad imidazold,5-clauinolin-4-a s

- 2-e,t.hyl-1~[#(ethylmlfonyl)antyl]—aH—umdava,S-v H
olin-4-aming ’
SN (}[mammmz-(emoxymmyx)ammmh,s-

“ chinolini.yljpropyl}cyciopentanecarboxamide . - :
2% Nef3-{4-amino-2-(sthosymothyl)-6,7-dimethyl- 4K "~ * |

| imidazol4,5-clpyridin- 1-y1 yipmorphalized-
% carbogamide . : A

5 1-(Omethylpropyly-6; 78 %ﬂeﬁahydro-iﬂvxmzdazcﬂ,s-' b
" clquinolin-d-amine - : i .
489,10, 11-tetmhydropyudo[1}‘,2"l,2]imidazo[4,5~ .
7 Egtaolin-G-aming .

4 aﬁ a,z-trunczhyMT ,Q-Ge&ahydm-m--
o imidazof4,5-e]quinoline-1-ethanol v
B .-@-h)’droxymzthyl-l(Zmethﬁ,lpmpyl)-ﬁ‘?,s,‘!-temhydron
Lo T midazol4, S-cjqninolin-d-amive .

36 . i 2-butyl-1-(2-phenoxyethyl)-1F i.midazo{4,5-
T el STaphtliyridin-d-antine. | |
< 8T N-{3:(4-amino-2-methyl- 1H-i 4,5-c]qnmohn-
BRGTRN & yl)propyl]methanesulﬁonam de

C dilinoleats AR Ty

| lABLEIS
IRM Com.pound . Model Fotmu[atmn

 TABLE13
Modeﬁfotmul&non :

o v 00103 0

‘ 'Ksomancacxd ':5":“5_" 8

Jsopropylmyﬁsmte 10 10 107 30

Carbomer 974P 10

' Purified water . © }‘ LERIER L
Ci28Y 280 28

“15".‘ 15 15

510 16 6 000 N BV oy R Uit PP R R R

r AL

R SR
O - N IR S
1051000
Eor - U
ENEE S [AEAE
2.5 PR RN PR
Wl e

Memylpa;abeu: vp2 02 o.z 32 02 62002

] Pmpylem glyc‘ol '
. Kpnthan

-stodmmEDTA . 005 .0.05 005 0,05 0.05 005 0.05.'

W 2omwon c 7 Tloz 07070 47 07 07

“5%#@.?ﬁ4§h&§935ﬁ§5h@>&w}b&ybq§@w>6¢>5mgb§ydp>n6>

RdNdNvderaRaes
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TABLE 15-continued TABLE 15-continued
Exzample IRM Compound Moadel Formulation Example = IRM Compound Model Formulation

77 19 g 134 37 1

78 19 1 135 37 X

7% 19 K

80 20 H !

Zé §3 x‘c {1106] The topical creams of Examples 294135 were tested

83 20 L using the test method described below. The results arc
84 20 M shown in Table 16 below where each value is the mean of

gg gi 1;1 the values from the 3rats in the treatment group,

§é Z}; § Single Dose MCP-1; Induction Test Method

33 §§ } [1107] Female CD hairless rats (Charles River Laborato-

91 23 7 ries, Wilmington, Mass.) weighing 200-250 grams are used.
92 23 1 Auimals are randomized to treatment groups and dosed three
gi gﬁ l l’{ per treatment group. ‘

o8 24 I [1108] The rats are acchmated to collars around the neck

gg gg K on two consccutive days prior o actual dosing. A 50 4L dose
o8 Y ! }f of active cream or the appropriate placebo is applied to the

g9 25 | K right flank and gently rubbed into the skin of the rat. The rats
100 26 ; H are then collared and housed individually to [prevent inges-
101 26 | 1 tion of the drng. At selected post ireatment time points, the
102 26 K rats are anesthetized, and blood (3 mls) is collected by
o A " cardiac puncture. Blood is allowed 1o clot at room tempera-
108§ 27 & ture. Serum is separated from the clot via centrifugation, and
106 28 o stored at -20° C. until it is analyzed for MCP-1 concentra-
107 28 I tion.

108 28 K

109 29 H [1109] Following blood collectxon, the rats are euthanized,
110 29 1 and their skins removed. Tissue samples (4 from each site)
111 29 K from both the treated site and contralateral site (untreated)
b » " are cbtained using an 8 mm punch biopsy, weighed, placed
114 30 K in a sealed 1.8 ml cryovxal and flash frozen in liquid
115 31 " nitrogen. The frozen tissue sample is then suspended in 1.0
1i6 a3 1 ml RPMI medium (Celox, Hopkins, Minn.) containing 10%
17 31 K fetal bovine secrum (Sigma, St Louis, Mo.), 2 mM
18 32 A L-glutamine, penicillin/streptomycin, and 2-mercaptoetha-
g 32 B ' nol (RPMI complete) combined with a protease inhibitor
120 32 c . cocktail set Il (Calbiochem, San Diego, Calif.). The tissue
if;; ;g A is homogenized using a Tissue Tearor™ (Biospec Products,
123 3 ¢ . Bartlesville, Okla.) for approximately 1 minute. The tissue
124 3 A suspension is then centrifuged at 2000 rpm for 10 minutes
125 34 B under refrigeration to pellet debris, and the supernatant is
126 34 c collected and stored at -20° C. until analyzed for MCP-1
127 35 A concentration.
§§§ §§ 2 [1110] ELISAs for rat MCP-1 are purchased from Bio-
130 36 A Source Intl, (Camarillo, Calif.) and performed according to
131 36 B manufacturer's specxﬁcamns. Results are expressed in
132 36 ¢ pg/ml, the values for the tissue samples are normalized per
133 37 H = 200 mg of tissue. The sensmvxty of the MCP-]. ELISAis 12

pg/ml.
TABLE 16
i ~MCP-1 (ofml) “
IRM Cream !

Cream of 6ﬁom : 24 hours. L Placebo Cream
Ezample  Serum Trea“ted Untreated  Serum  Treated Unt:eabed} Serum’ Untreated
29 23 2m 46 w1 85 34 142 59

30 119

92 31 177 201 43 L4 39

&1
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Uhtresiedd “Serum  Treated Uummed \ Serum Unmipd

67 606 A . 12 S0
\59 [ 54 . 56
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TABLE 16-continued
MCP-1 (pg/mb
IRM Cream
Cream of 6 hours 24 hours Placebo Cream
Example Serum Treated Untreated Serum Treated Untreated Serum [Untreated
98 17 116 108 83 123 91 36 102
99 51 150 89 43 945 76 36 102
100 111 81 83 55 115 72 82 58
101 33 72 55 75 200 64 82 58
102 7 489 54 112 3199 103 82 58
103 82 88 69 31 107 94 7 61
104 13 66 55 41 72 63 7 61
105 75 83 87 54 60 69 7 61
106 72 96 103 64 168 158 8 137
107 21 129 98 48 168 75 8 137
108 95 314 72 138 3267 128 8 137
109 72 60 7 M 78 62 12 31
110 44 76 57 92 72 75 12 31
111 70 143 83 32 2397 68 12 31
112 66 67 120 28 84 70 30 102
113 46 107 106 70 1034 93 30 102
124 14 627 65 196 2880 111 30 102
115 39 38 41 84 77 90 84 157
116 73 81 90 64 57 223 84 157
117 66 113 52 i 91 61 84 157
118 132 59 59 135 46 52 » .
119 123 184 31 144 104 42 * .
120 124 1261 45 m 892 56 . ®
121 90 74 51 88 96 % 78 57
122 72 415 50 91 613 82 78 57
123 156 1502 52 226 1043 48 78 57
124 92 94 27 96 95 110 97 652
125 123 198 128 107 72 120 @7 652
126 136 1828 97 73 1348 349 o7 652
127 67 66 46 81 90 22 51 81
128 63 80 58 55 53 35 51 81
129 49 382 58 35 809 59 51 81
130 132 55 41 138 162 43 74 32
131 124 279 59 144 822 60 74 32
132 124 1901 13 171 1212 11 74 32
133 64 106 0 52 199 32 26 8
134 9 76 0 70 59 0 26 8
135 59 89 0 76 47 0 26 8
', * MCP-1 concentration was not measured
‘== MCP-1 concentration is for the treated site,
" **w The cream of Example 82 was used in 2 seperate experiments

Examples 136-140

[1111] Table 17 summarizes topical formulations made in TABLE 17-continued
accordance with the present invention on a percentage

. . s Topical Creams
weight-by-weight basis. ercontage weight-by-weight
TABLE 17 Fx
Topical Creams Ingredients 136 Ex. 137 Ex 138 Ex. 139 Ex 140
——{oorcentage wolghtby-welgh) . oy opmer 07 o7 07 07 0.7
Ex. 980
Ingrodients 136 Ex. 137 Ex 138 Ex. 139 Ex 140 g'e‘hlylm o 10 10 10 1o
yco.
IRM 1 1 1 1 1 monoethyl
Compound 1 cther
f:ocfdteafic 10 10 8 10 10 Disodium 005 005 0.05 0.05 0.05
Drisopropyl - 5 1 5 5 Poloxamer 25 25 25 25 25
dilinoleate ) 188‘
Caprylie/ 5 —_ —_ - —_— Purified Qsto Qsto100 Qsto 100 Qsto 100 Qsto 100
capric Water 100
triglycerides Methylparaben 0.2 0.1 0.2 02 0.2




US 2003/0199538 Al
34

TABLE 17-continued

Topical Creams

(percentage weight-by-weight)

! Ex.

‘i Ingredients 136 Ex. 137 Ex 133 Ex. 139 Ex 140

' Ethylparaben 0z od 02 0z 02

b 20% (wiw) Qsto QstopH QstopH QstopH QstopH

i pH

! NaOH 555 585 555 6.5 5-5.5

. Iodopropynyl - 0.1 — - —_

A1 butylearbamate

! PEG-4 Laurate - 0.9 —_ — —

© Phenoxyethanol _— 1 — - —_
— 0.15 — - _

Sorbic acid

20 7
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nol (RPMI complete) combined with a protease inhibitor
cocktail set 11l (Calbiochem, San Diego, Calif.). The tissue
is homogenized using a Tissue Tearor™ (Biospec Products,
Bartlesville, Okla.) for approximately 1 minute. The tissue

. suspension is then centrifuged at 2000 rpm for 10 minutes

under refrigeration to pellet debris. The supernatant is col-
lected and stored at ~20° C. until analyzed for cytokine
concentrations.

[1116] EIISAs for rat MCP-1 are purchased from Bio-
Source Intl. (Camarillo, Calif.) and rat TNF-o. are purchased
from BD Pharmingen (San Diego, Calif)) and performed
according to manufacturer’s specifications. Results are
expressed in pg/ml, the values for the tissue samples are
normalized per 200 mg of tissue. The sensitivity of the
MCP-1 ELISA is 12 pg/ml and the sensitivity of the TNF-c.
ELISA is 31 pg/ml.

TABLE 18

IRM Cream Treated Animals

—Cvtokine Induction

Normal Animals

TNF-q (pg/ml)

Cream of MCP-1 (po/ml) MCP-1 (pg/ml) _ TNE-0 (pa/ml)
Example Serum Treated Untreated Serum Treated Untreated Sevum Tissue Serum  Tissue
136 119 1208 51 64 808 85 73 39 64 67
137 90 1815 78 78 597 78 73 39 64 67
138 5 1351 27 66 636 69 73 39 64 67
139 62 1509 & 50 443 75 73 39 64 67

24 2373 28 80 048 95 73 39 64 67

140

[1112] The topical creams of Examples 136-140 were
tested using the test method described below. The results are
shown in Table 18 below where each value is the mean of
the values from the 3 rats in the treatment group. “Normal
animals” did not receive any treatment.

Single Dose Cytokine Induction Test Method

[1113] Female CD hairless rats (Charles River Laborato-
ries, Wilmington, Mass.) weighing 200-250 grams are used.
Animals are randomized to treatment groups and dosed three
per treatment group.

[1114] The rats are acclimated to collars around the neck
on two consecutive days prior to actual dosing. A 50 yL dose
of active cream is applied to the right flank and gently
rubbed into the skin of the rat. The rats are then collared and
housed individually to prevent ingestion of the drug. At 6
hours post treatmeni, the rats are anesthetized, and blood (3
mls) is collected by cardiac puncture. Blood is allowed to
clot at room temperature, serum is separated from the clot
via centrifugation, and stored at -20° C. until it is analyzed
for cytokine concentrations.

[1115] Following blood collection, the rats are cuthanized,
and their skins removed. Tissue samples (4 from each site)
from both the treated site and contralateral site (untreated)
are obtained using an 8 mm punch biopsy, weighed, placed
in a sealed 1.8 ml cryovial, and flash frozen in liquid
nitrogen. The frozen tissue sample is then suspended in 1.0
ml. RPMI medium (Celox, Hopkins, Minn.) containing 10%
fetal bovine serum (Sigma, St. Louis, Mo.), 2 mM
L-glutamine, penicillin/streptomycin, and 2-mercaptoetha-

What is claimed is:
1. A pharmaceutical formulation comprising:

an immune response modifier (IRM) compound selected
from imidazoquinoline amines, imidazotetrahydro-
quinoline amines, imidazopyridine amines, 6,7-fused
cycloalkylimidazopyridine amines, 1,2-bridged imida-
zoquinoline amines, thiazoloquinoline  amines,
oxazoloquinoline amines, thiazolopyridine amines,
oxazolopyridine  amines, imidazonaphthyridine
amines, imidazotetrahydronaphthyridine amines, and
thiazolonaphthyridine amines;

a fatty acid;

a hydrophobic, aprotic component miscible with the fatty
acid and comprising a hydrocarbyl group of 7 or more
carbon atoms; and

a hydrophilic viscosity enhancing agent selected from

cellulose ethers and carbomers.

2, The formulation according to claim 1 wherein the
formulation further comprises a preservative system and an
emulsifier. -

3. The formulation according to claim 1 wherein the
hydrophobic, aprotic component has a hydrophilic lipophilic
balance of less than 2.

4. The formulation according to claim 1 whercin the
hydrophobic, aprotic component has a pKa greater than
14.2.

5. The formulation according to claim 1 wherein the ratio
of the hydrophobic, aprotic component to the fatty acid is
0.025:1 to 600:1.
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.. 6. The formulation according to claim I wherein the

‘11\ combined weight percent of the hydrophobic, aprotic com-
* ponent and the fatty acid is 2 to 50.

1}; 7. The formulation according to claim 1 wherein the fatty

“amd is isostearic acid.

‘\ 1}1 8. The formulation according to claim 1 wherein the

+hydrophobic, aprotic component is selected from aprotic
‘k fatty acid esters, hydrocarbons of 8 or more carbon atoms,
B and waxes.
§l ' 9. The formulation according to claim 8 wherein the
aprotic fatty acid ester is isopropyl myristate, isopropyl
flpalmitate, diisopropyl dimer dilinoleate, caprylic/capric trig-
V lyceride, cetyl esters wax, or a combination thereof.
10. The formulation according to claim 8 wherein the
'hydrocarbon of 8 or more carbon atoms is mineral oil or
etrolatum,

11. The formulation according to claim 1 wherein the
\Rydrophilic viscosity ephancing agent comprises a car-

I

113, The formulation accordmg to claim 2 wherein the
dreservative system compnses methylparaben at 0.01 to

. The formulation according to claim 2 wherein the
dervative system comprises iodopropynyl butylcarbam-
nd one or more of methylparabeu, ethylparaben, pro-

{The formulation according to claxm 2 wherein the
- Vatlve system comprises phenoxyethanol and one or
i methylparaben and ethylparaben.

18} The formulation according to claim 2 wherein the
prese valive system comprises a preservative enhancing
solubrifizer.

The formulation according to claim 18 wherein the
ryative enhancing solubilizer comprises diethylene
onoethyl ether, propylene glycol or a combination

4-ammo-2-buty1—1 H-imidazo[4,5-c] 1,5 Jnaphthyri-
1-yDbutyl]-N'-cyclohexylurea,

ethylpropyh)-1H-imidazo[4,5~Jquinolin-4-amine,

1-(2-methylpropyl)-1H-imidazo[4,5-c][1,8naph-
in~4-arine,

240
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Oct. 23, 2003

J-gthoxymethyl-1-phenylmethyl-1 H-imidazo[4,5-c][1,5]
naphthyridin-4-amine,
2-ethylthiazolof4,5-¢c]quinolin-4-amine,
4-amino-2-butyl-a,a-dimethyl-1H-imidazo[4,5<] 1,5]
naphthyridine-1-¢thapol,
1-{2-{3-(3-pyridylpropoxy Jethyl} -1 H-imidazo[4,5-c]
quinolin-4-amine,
1-(2-phenoxyethyl)-1H-imidazo[4,5-c]quinolin~-4-amine,
1-{(R)-1-phenylethyl}-1 H-imidazof4,5-c][ 1,5 Inaphthyri-
din-4-amine,
1-{2-[3~(1,3-thiazol-2~y})propoxy Jethyl}-111-imidazo[ 4,
5-clyuinolin-4-amine,
1-{2-(pyridin-4-yIimethoxy)ethyl}-1H-imidazo[4,5-]
' ¢uinolin-4-amine,
N-[3-(4-amino-2-methyl-1H-imidazo[4,5-cJquinolin-1-
yhpropylleyclohexanecarboxamide,
2-butyl-1-{2-{(1-metbylcthylsulfonylethyl} -1 H-imi-
dazof4,5-c]quinolin-4-amine,
N-{2-{4-amino-2-(ethoxymethyl)- 1 H-imidazo[4,5-¢]
quinolin-1-y1jethyl}ethanesulfonamide,
N-{2-{4-amino-2~(cthoxymethyl)-1H-imidazo[4,5-¢]
quinolin-1-yljethyl}propanamide,
1-{2-(methylsulfonylethyl}-2-propyl-1H-imidazo[4,5-c]
tuinolin-4-amine,
2-ethyl-1-{4-[(1-methylethyDsulfonyljbutyl} -1 H-imi-
dazo[4,5-c]quinolin-4-amine,
2-ethyl-1{4-(ethylsulfonyl)butyl}-1H-imidazo[4,5-¢]
quinolin-4-amine,
N-{3{4-amino-2-(ethoxymethyl)-1H-imidazof4,5-c]
quinolin-1-yl}propyl}eyclopentanecarboxamide,
1-(2-methylpropyl)-6,7,8,9-tetrahydro-1H-imidazo[ 4,5~
clquinolin-4-amine,
8,9,10,11-tetrahydropyridef 1',2":1,2 Jimidazo{ 4,5-c]
quinolin-G-amiae,
4-amino-a,c,2-trimethyl-6,7,8,9-tetrahydro-1 H-imidazo
[4,5-c]quinoline-1-cthanol,
2-pydroxymethyl-1-(2-methylpropy1)-6,7,8,9-tetrahydro-
1H-imidazo[4,5-c]quinolin-4-amine,
2-butyl-14(2-phenoxyethyl)-1H-imidazof4,5-c][ 1,5 ]naph-
thyridin-4-amine,
or a combination thereof;
(b) 0.05 to 40% w/w isostearic acid;
(c) 1 to 30% w/w hydrophobic, aprotic component;
(d) 0.5 to 10% w/w emulsifier;
{e) 0.01 to 30% w/w prescrvative system; and
() 0.1 to 10% carbomer.
21. The formulation of claim 20 comprising:

(2) 0.03 to 3% w/w 2-methyl-1-(2-methylpropyl)-1H-
imidazof4,5-c] 1,5]naphthyridin4-amine,  N-[4-(4-
amino-2-butyl-1 H-imidazof{4,5-c][ 1.5 Inaphthyridin-~yl-
Ybutyl]-N'-cyclohexylhurea, 2-butyl-1-{2f(1~

i
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methylethylsulfonylJethyl}-1H-imidazof 4,5-¢]
quinolin-4-amine, or a combination thereof;

(b) 3 to 25% wiw isostearic acid;

(¢) 3 to 15% w/w hydrophobic, aprotic component;
(d) 0.75 10 3.5% w/w emulsifier;

{e) 0.1 to 25% w/w preservative system; and

() 0.5 to 5% w/w carbomer.
22. A method of treating a dermal associated condition,

the method comprising a step of:

applying to skin a formulation comprising an immune
response modifier (IRM) selected from imidazoquino-
line amines, imidazotetrahydroquinoline amines, imi-
dazopyridine amines, 6,7-fused cycloalkylimidazopy-
ridine amines, 1,2-bridged imidazoquinoline amines,
thiazologquinoline amines, oxazoloquinoline amines,
thiazolopyridine amings, oxazolopyridine amines, imi-
dazonaphthyridine amines, imidazotetrahydronaphthy-
ridine amines, and thiazolonaphthyridine amines; a
faity acid; a hydrophobic, aprotic component miscible
with the fatty acid and comprising a hydrocarbyl group
of 7 or more carbon atoms; and a hydrophilic viscasity
ephancing agent selected from cellulose ethers and
carbomers.

23. The method according to claim 22 wherein the ratio of

the hydrophobic, aprotic component to the fatty acid is

0.025:1 to 600:1.
24. The method according to claim 22 wherein the com-

! bined weight percent of the hydrophobic, aprotic component
rand the fatty acid is 2 to 50,

28, The method according to claim 22 wherein the hydro-

phobic, aprotic componeni is selected from the group con-

. sisting of aprotic fatty acid esters, hydrocarbons of 8 or more

carbon atoms, and waxes.

ll: 26. The method according to claim 25 wherein the aprotic

“fatty acid ester is isopropyl myristate, isopropyl palmitate,

L lis
naphthyridin-4-amine, N-[4-(4-amino-2-butyl-1H-imidazo
i [4,5-c}[1.5]naphthyridin-1-yDbutyl]-N'-cyclohexylurea,

i L <(2-methylpropyl)-1H-imidazo[4,5-c]quinolin-4-amine,

}: diisopropyl dimer dilinoleate, caprylic/capric triglyceride,
1| cetyl esters wax, or combinations thercof.

il 27. The method according to claim 22 wherein the hydro-
| philic viscosity ¢nhancing agent comprises a carbomer.

28. The method according to claim 22 wherein the topical

formulation further comprises:

a preservative system; and

an emulsifier.
29. The method according to claim 22 wherein the IRM
2-methyl-1-(2-methylpropyl)-1H-imidazo[4,5~-¢][1,5]

2-butyl-1-(2-methylpropyl)-1H-imidazo[ 4,5-c][1,8]naph-
thyridin-4-amine,

1-(2-methylpropyl)-1H-imidazo[4,5-c][ 1,5 Inaphthyridin-
4-amine,

il 2-metbylthiazolo[4,5-c]quinolin-4-amine,
|| 2-ethoxymethyl-1-phenylmethyl-1H-imidazo{4,5-c][1,5]

paphthyridin-4-amine,

A‘ 2-ethylthiazolo[4,5-c]quinolin-4-amine,

36
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4-amino-2-butyl-c,a-dimethyl-1H-imidazo[4,5-¢] 1,5]
naphthyridine-1-ethanol,

1-{23-(3-pyridyDpropoxyJethyl} -1 H-imidazo[4,5]
quinolin-4-amine,

1-(2-phenoxyethyl)-1H-imidazo[4,5-cJquinolin-4-amine,

1-[(R)-1-phenylethyl]-1 H-imidazof4,5-c][1,5 jnaphthyri-

din-4-amine,

1-{23-(1,3-thiazol-2-yD)propoxy Jethyl}-1 H-imidazo[ 4,

5-clquinotin-4-amine,
1-{2(pyridin-4-ylmethoxy)ethyl]- 1H-imidazo[4,5-c]
quinolin-4-amine,

N-{3-(4-amino-2-methyl-1H-imidazo[4,5-c]quinolin-1-

yhpropylicyclohexanecarboxamide,
2-butyl-1-{2-{(1-methylethyl)sulfonyljethyl}-1  H-imi-
daza[4,5-c]quinolin-4-amine,

N-{2-[4-amino-2-(cthoxymethyl)-1H-imidazo[4,5-c]

quinolin-1-ylJethy!l }ethanesulfonamide,

N-{2{4-amino-2-(ethoxymethyl}-1 H-imidazo[4,5-c]

quinolin-1-ylJethyl}propanamide,
172-(methylsulfonyl)ethyl}-2-propyl-1H-imidazo[4,5-]
quinolin-4-amine,

2~ethyl-1-{4-{(1-methylethyDsulfonyl]butyi}-1 H-imi-

dazo[4,5-c[quinolin-4-amine,
2-ethyl-1{4-(cthylsulfonyDbutyl]-1 H-imidazo[4,5-]
quinolin-4-amine,

N-{3{4-amino-2-(ethoxymethyl)-1 H-imidazo[4,5-c]

quinolin-1-y!]propyl}cyclopentanecarboxamide,

1-(2-methylpropyl)-6,7,8,9-tetrahydro-11-imidazof 4,5-

cjquinolin-4-amine,

8,9,10,11-tetrahydropyrido[ 1,2": 1,2}imidazof4,5-c]

quinolin-6-amine,
4-amino-a,o.,2-trimethyl-6,7,8,9-tetrahydro-1H-imidazo
[4,5-c]quinoline-1-ethanol,
2-hydroxymethyl-1-(2-methylpropyl)-6,7,8,9-tetrahydro-
1H-imidazo[4,5-c]quinolin-4-amioe,
2-butyl-1-(2-phenoxyethyl)-1H-imidazo[4,5-¢][1,5 Jnaph-
thyridin-4-amine, or a combination thercof.

30. The method according to claim 22 wherein the dermal
associated condition is sclected from actinic keratosis, post-
surgical scars, basal cell carcinoma, atopic dermatitis, and
warts.

31. The method according to claim 30 wherein the IRM
is  2-methyl-1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5]
naphthyridin-4-amine,

N{4-(4-amino-2-butyl-1H-imidazo[ 4,5-c] 1,5 Inaphthyri-

din-1-yl)butyl]-N'-cyclohexylurea,

1-2-methylpropyl)-1H-imidazof 4,5-c]quinolin-4-amine,

2-butyl-1-(2-methylpropyl)-1H-imidazo[4,5-c][ 1,8 Jnaph-
thyridin-4-amine,

1-(2-methylpropyl)-1H-imidazo[4,5-c] 1,5 ]naphthyridin-
4-amine,

2.methylthiazolof4,5-c]quinolin-4-amine,

.
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: 2-ethoxymethyl-1-phenylrethyl-1H-imidazo[ 4,5-c][1,5]

naphthyridin-4-amine,

i-: 2-ethylthiazolo[4,5-c]quinolin-4-amine,
. 4-amino—2-butyl-a,a—dimcthyl~1H-imidézo[4,5-c][1 )

naphthyridine-1-ethanol,

11-{2{3-(3-pyridyDpropoxyJethyl }-1H-imidazo[4,5~c]
quinolin-4-amine,

“ :1-(2-phenoxyethyl)-1H-imidazo]4,5-c]Jquinolin-4-amine,

- 1{(R)-1-phenylethyl]-1H-imidazo[4,5-c][1,5 Jnaphthyri-
din-4-arnine,
"1-{2-[3(1,3-thiazol-2-yl)propoxy Jethyl}-1H-imidazo[ 4,
5-¢]quinolin-4-amine,
- 1-[2«(pyridin-4-ylmethoxy)ethyl]- 111-imidazo[4,5-c]
quinolin-4-amine,
N{3-(4-ammino-2-methyl-1H-imidazo[4,5-c]quinolin-~1-
yDpropylleyclohexanecarboxamide, -
Z-butyl-l-{?.-[(l-methylethyl)sulfonyl]ethyl}
dazo[4,5-¢]quinolin-4-amine,
N-{2{4-amino-2-(cthoxymethyl)-1H-imidazo{4,5-c]
quinolin-1-yljethyl }ethanesulfonamide,
N-{2-{4-amino-2-(ethoxymethyl)-1H-imidazof4,5-c]
quinolin-1-yl]ethyl }propanamide,
1-[2-(methylsulfonyl)ethyl]-2-propyl-1H-imidazo[4,5-c]
quinolin-4-amine,
2-ethyl-1-{4-[(1-methylethyDsulfonyl]butyl }-1H-imi-
dazo[4,5-c]quinolin-4-amine,
2-ethyl-1{4~(ethylsulfonyl)butyl}-1 H-imidazo[4,5-]
quinolin-4-amine,
N-{3{4-amino-2-(ethoxymethyl)-1H-imidazo[4,5-c]
© quinolin-1-ylJpropyl}cyclopentanecarboxamide,

|

‘1-(2-methylpropyl)-6,7,8,9-tetrahydro-1H-imidazo[4,5-
i cJquinolin-4-amine,

'8,9,10,11-tetrahydropyrido[ 1',2":1,2]imidazo[4,5-c]
" quinolin-6-amine,

-1H-imi-

.| 4-amino-a,c,2-trimethyl-6,7,8,9-tetrahydro-1H-imidazo

[4,5-c]quinoline-1-ethanol,

| 2-hydroxymethyl-1~(2-methylpropyl)-6,7,8,9-tetrahydro-

1H-imidazo[4,5-c]quinolin-4-amine,

{|| 2-butyl-1-(2-phenoxyethyl)-1H-imidazo[4,5-c] 1,5 |naph-

thyridin-4-amine, or a combination thereof.
32, The method according to claim 30 whercin the for-
ulation further comprises a preservative system and an

=
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nulsifier.

33. The method according to claim 32 wherein the pre-
rvative system comprises methylparaben at 0.01 to 0.5%
'w of the formulation and propylparaben at 0.01 to 0.5%
'w of the formulation.

34. The methed according to claim 32 wherein the pre-
rvative system comprises methylparaben at 0.01 to 0.5%
'w of the formulation and ethylparaben at 0.01 to 0.5%
'w of the formulation.

2

35. The method according to claim 32 wherein the pre-
rative system comprises iodopropynyl butylcarbamate.

2\
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36. The method according to claim 32 wherein the pre-
servative system comprises iodopropynyl butylcarbamate
and one or more of methylparaben, ethylparaben, propylpa-
raben, or phenoxyethanol.

37. The method according to claim 32 wherein the pre-
servative system comprises iodopropynyl butylearbamate,
methylparaben, and cthylparaben.

38. The method according to claim 32 wherein the pre-
servative system comprises phenoxyethanol and one or both
of methylparaben and ethylparaben.

39. The method according to claim 32 wherein the pre-
servative system comprises a preservative enhancing solu-
bilizer.

40. The method according to claim 39 wherein the pre-
servative enhancing solubilizer comprises diethylene glycol
monoethyl ether, propylene glycol or a combination thereof.

41. Amethod for delivering an immune response modifier
(IRM) to a dermal surface, the method comprising the steps
of:

selecting a formulation comprising:

{2) an immune response modifier selected from imida-
zoquinoline amines, imidazotetrahydroquinoline
amines, imidazopyridine amines, 6,7-fused
cycloalkylimidazopyridine amines, 1,2-bridged imi-
dazoquinoline amines, thiazoloquinoline amines,
oxazoloquinoline amines, thiazolopyridine amines,
oxazolopyridine  amines, Iimidazonaphthyridine
amines, imidazotetrahydronaphthyridine amines,
and thiazolonaphthyridine amines;

(b) a fatty acid;

(¢) a hydrophobic, aprotic component miscible with the
fatty acid and comprising a hydrocarbyl group of 7
or more carbon atoms; and

(d) a hydrophilic viscosity enhancing agent selected
from cellulose ethers and carbomers; and

applying the selected topical formulation to the dermal
surface.
42. A pharmaceutical formulation comprising:

an immune response modifier (IRM) compound selected
from the group comsisting of imidazonaphthyridine
amines, tetrahydroimidazonaphthyridine amines, and
thiazolonaphthyridine amines;

a fasty acid; and

a hydrophobic, aprotic component miscible with the fatty
acid and comprising a hydrocarbyl group of 7 or more
carbon atoms.

43. The formulation according to claim 42 wherein the

formulation further comprises a preservative system.

44, The formulation according to claim 42 wherein the
hydrophobic, aprotic component has a hydrophilic lipophilic
balance of less than 2.

43, The formulation according to claim 42 wherein the
hydrophobic, aprotic component has a pKa greater than
14.2.

46. The formulation according to claim 42 wherein the
ratio of the hydrophobic, aprotic component to the fatty acid
is 0.025:1 to 600:1.

47. The formulation according to claim 42 wherein the
combined weight percent of the hydrophobic, aprotic com-
ponent and the fatty acid is 2 to 50.
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\ 48. The formulation according to claim 42 wherein the
atty acid is isostearic acid.
! 49, The formulation according to claim 42 wherein the
hydrophoblc aprotic component is selected from aprotic
a fatty acid esters, bydrocarbons of 8 or more carbon atoms,
Il and waxes.

‘ 50. The formulation accordmg to claim 49 wherein the
aprouc fatty acid ester is isopropyl myristate, lsopropyl
1l palmitate, diisopropyl dimer dilinoleate, caprylic/capric trig-
’,lycende cetyl esters wax, or combinations thereof,

i 51. The formulation of claim 49 wherein the hydrocarbon
of 8 or more carbon atoms is mineral oil or petrolatum.

i 52, The formulation accordmg to claim 43 wherein the
pteservanve system comprises methylparaben at 0.01 to
(.5% w/w of the formulation and propylparaben at 0.01 to
0,5% w/w of the formulation.

53. The formulation according to claim 43 wherein the
preservative system comprises methylparaben at 0.01 to
1059 wiw of the formulation and ethylparaben at 0.01 to
10.5% w/w of the formulation.

54. The formulation according to claim 43 wherein the
ibreservative system comprises iodopropynyl butylearbam-

55. The formulation according to claim 43 wherein the
preservative system comprises iodopropynyl butylcarbam-
ate and one or more of methylparaben, ethylparaben, pro-
pylparaben, or phenoxyethanol.

56. The formulation accordmg to claim 43 wherein the
preservative system comprises iodopropynyl butylcarbam-
lte, methylparaben, and ethylparaben.

01 '57. The formulation according to claim 43 wherein the
freservative system comprises phenoxyethanol and one or
Hoth of methylparaben and ethylparaben.

' 58. The formulation according to claim 43 wherein the
[cservative system comprises a preservative enhancing
polubilizer.

}| 59. The formulation according to claim 58 wherein the
ascrvatzve ephancing solubilizer comprises diethylene
j‘col monoethyl ether, propylene glycol or a combination
ereof.

il 60. The formulation of claim 43 comprising:

il (2) 0.001 to 5% w/w imidazonaphthyridine amine, imi-
. dazotetrahydronaphthyridine amine, thiazolonaphthy-
ridine amine, or a combination thereof;

' (b) 0.05 to 40% w/w isostearic acid;
i [(€) 1 to 30% w/w hydrophobic, aprotic component; and

11(d@) 0.01 to 30% w/w preservative system.

| 161. The formulation of claim 43 further comprising an
@Liq:]ulsiﬁcr and a hydrophilic viscosity enhancing agent.
i{62. The formulation of claim 60 further comprising an
épulsifier and a hydrophilic viscosity enbancing agent.
~F63 The formulation of claim 62 wherein the viscosity
dithancing agent comprises a carbomer.
‘\‘*.64. The formulation of claim 63 comprising;

| (a) 0.03 to 3% w/w

i D-methyl-1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5]
J naphthyridin-4-amine,

l
]i N-{4-(4-amino-2-butyl-1 H-imidazo[4,5-c] 1,5 Joaphthyri-
|

din-1-yl)butyl]-N'-cyclohexylurea,
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2-butyl-1-(2-methylpropyl)-1H-imidaza[4,5-c][1,8Inaph-
thyridin-4-amine,

1-(2-methylpropyl)-1H-imidazo[ 4,5-¢] 1,5]naphthyridin-
4-amine,

2-ethoxymethyl-1-phenyimethyl-1H-imidazo[4,5-c][1,5]
naphthyridin-4-amine,

4-amino-2-butyl-o,a-dimethyl-1H-imidazo[ 4,5-¢] 1,5]
naphthyridine-1-ethanol,

1-[(R)-1-phenylethyl]-1H-imidazo[4,5-¢][1,5 Inaphthyri-
din-4-amine,

2-butyl-1-(2-phenoxyethyl)-1H-imidazo[4,5-c][1,5]naph-
thyridin-4-amine,

.or a combination thereof;

| (b) 3 to 25% wfw isostearic acid;
(©) 3 to 15% w/w hydrophobic, aprotic component;
(d) 0.1 to 25% w/w preservative system;
(e) 0.75 10 3.5% w/w emulsifier; and

() 0.5 to 5% wjw carbomer.
65. A method of treating a dermal associated condition,
the method comprising a step of:

applying to skin a formulation comprising an immune
response modifier (IRM) chosen from mudazonaphthy-
ridine amines, imidazotetrahydronaphthyridine amines,
and thiazolonaphthyridine amines; a fatty acid; and a
hydrophobic, aprotic component miscible with the fatty
acid and comprising a hydrocarbyl group of 7 or more
carbon atoms.

66. The method according to claim 65 wherein the ratio of
the hydrophobic, aprotic component to the fatty acid is
0.025:1 to 600:1.

67. The method according to claim 65 wherein the com-
bined weight percent of the hydrophobic, aprotic component
and the fatty acid is 2 to 50.

68. The method according to claim 65 wherein the hydro-
phobic, aprotic component is selected from the group con-
sisting of aprotic fatty acid esters, hydrocarbons of 8 or more
carbon atoms, and waxes.

69. The method according to claim 68 wherein the aprotic
fatty acid ester is isopropyl myristate, isopropyl palmitate,
diisopropyl dimer dilinoleatc, caprylic/capric triglyceride,
cetyl esters wazx, or combinations thereof.

70. The method according to claim 65 whercin the for-
mulation further comprises:

2 preservative system; and

an emulsifier.

71. The method according to claim 65 wherein the IRM
is  2-methyl-1-(2-methylpropyl)-1 H-imidazo[4,5-c][1,5]
naphthyridin-4-amine, N-[4-(4-amino-2-butyl-1H-imidazo
[4,5-c][1,5]naphthyridin-1-yDbutyl ]-N'-cyclohexylurea,

2-butyl-1-(2-methylpropyl)-1H-imidazof4,5-c] 1,8 Jnaph-
thyridin-4-amine,

1-(2-methylpropyl)-1H-imidazo[ 4,5-c¢] 1,5 ]naphthyridin-
4-amine,

2-ethoxymethyl-1-phenylmethyl-1H-imidazo[4.5-c][1,5]
naphthyridin-4-amine,
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| | 4-amino-2-butyl-o,a-dimethyl-1H-imidazo[4,5-c][1,5]
i\ naphthyridine-1-ethanol,

} 1{(R)-1-phenylethyl]-1H-imidazo[4, 5-c][1 5 Jnaphthyri-
din-4-amine,

| 2-butyl-1-(Z-phenoxyethyl)-lH—umdazo[4,5-c][1 s3Inaph-
| thyridin-4-amine, or a combination thereof.
i | 72. The method according to claim 65 wherein the dermal

i jasal cell carcinoma, atopic dermatitis, and warts.

m 73. The method according to claim 72 wherein the IRM

i 2-methyl-1-(2-methylpropy))-1H-imidazo[4,5-c][1,5]

Hhaphthyridin-4-amine, N{4-(4-amino-2-butyl-1H-imidazo

“ AJ 5-¢][1,5 Jnaphthyridin-1-yl)butyl]- -N'cyclohexylurea,

L 12-butyl-1.(2-methylpropyl)-1H-imidazo[ 4,5-c] 1,8 Jnaph-
thyridin-4-amine,

1 (°-methylpropyl)-1H—1m1dazo[4,5-c][1,S]naphthyndm—
4-amine,

T2~ethoxymethyl~1-phenylmethyl-lH-imidazo[4,5-c][1,5]
| naphthyridin-4-amine,

#-amino-2-butyl-a.,c-dimethyl-1H-imidazo[4,5-c] 1,5]
| { naphthyridine-1-ethanol,

1 -[(R)-1-phenylethyl]-1H-imidazo[4, 5~c][1,5]naphthyr1-
i din-4-amine,

2-butyl-1-(2-phenoxyethyl)- 1H-1m1dazo[4 5-c][1,5]naph-
| thyridin-4-amine, or a combination théreof.

74 The method accordmg to claim 72 wherein the for-
ulauon further comprises: a preservative system, and

‘an emulsifier.
75 The method according to claim 74 wherein the pre-
-- : rvanvc system comprises methylparaben at 0.01 1o 0.5%

‘w of the formulation and propylparaben at 0.01 to 0.5%
‘w of the formulation.

‘76 The method according to claim 74 wherein the pre-
gl fvanve system comprises methylparaben at 0.01 to 0.5%
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wiw of the formulation and ethylparaben at 0.01 to 0.5%
wiw of the formulation.

'77. The method according to claim 74 wherein the pre-
servative system comprises iodopropynyl butylcarbamate.

/78, The method according to claim 74 wherein the pre-
servative- system comprises jodopropynyl butylcarbamate
and one or more of methylparaben, ethylparaben, propylpa-
raben, or phenoxyethanol.

79. The method according to claim 74 wherein the pre-
servative system comprises iodopropynyl butylcarbamate,
methylparaben, and ethylparaben. j

80. The method according to claim 74 wherein the pre-
servative sysiem comprises phenoxyethanol and one or both
of methylparaben and ethylparaben.

81. The method acoordmg to claim 74 wherein the pre-
servative system comprises a preservanvc enhancing solu-
bilizer.

82. The method according to claim 81 wherein the pre-
servative enhancing solubilizer comprises diethylene glycol
monoethyl ether, propylene glycol or a combination thercof.

83. Amethod for delivering an immune response maodifier

(IRM) to.a dermal surface, the method comprising the steps
of:

selecting a formulation comprising:

(a) an inmune response modifier selected from imida-
zonaphthyridine amines, imidazotetrahydronaphthy-
ridine amines, and thiazolonaphthyridine amines;

| (b) at fatty acid;

- (¢) 2 hydrophobic, aprotic component miscible with the
fatty acid and comprising a hydrocarbyl group of 7
or more carbon atoms; and

applying the selected formulation to the derrnal surface.

C I . I
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7 ABSTRACT

High oleic acid triglyceride compositions that comprise fatty
acid components of at least 75% oleic acid, less than 10%
diunsaturated faity acid component; less than 3% triunsat-
vrated fatty acid component; and less than 8% saturated fatty
acid component; and having the properties of a dielectric
strength of at least 35 KV/100 mil gap, a dissipatiop factor
of less than 0.05% at 25NC, acidity of less than 0.03 mg
KON/g, electrical conductivity of less than 1 pS/m at 25NC,
a flash point of at least 250NC and a pour point of at least
~15NC are disclosed. Electrical insulation fluids comprising
the triglyceride composition are disclosed. Electrical insu-
lation fluids that comprise the triglyceride composition and
a combination of additives are disclosed. Electrical appara-
tuses comprising the electrical insulation fluids and the use
of electrical insulation fluids to provide insulation in elec-
trical apparatuses are disclosed. A process for preparing the
high oleic acid triglyceride composition is disclosed.
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.FIELD OF THE INVENTION

'ivention relates to a high oleic oil composi-
tion useful s an electrical insulation fluid, to electrical
insulation ‘i iid compositions and electrical apparatuses
which comprise the same. The high oleic oil compositions of
the inventi% bave electrical properties which make them
well suited|ss insulation fluids in electrical components.

¥

fluids whu‘{,l'

,KGROUND OF THE INVENTION

elcctrical industry uses a variety of insulating

are casily available and cost effective.

Examples 3\( mineral oil, silicope fluid, aud synthetic

hydrocarbol
capacxtors

in U.S. Pat.

Pat. No. 4,2
No. 4,621 30
No. 5,017 73
No. 5,250,75

oils used in transformers, power cables and

{xamples of such fluids include those described

d 4,082,866 issued Apr. 4, 1978 to Link, U.S.

066 issued Jun. 3, 1980 to Rinehart, U.S. Pat.
issued Nov. 4, 1986 to Sato et al.,, U.S. Pat.
issued May 21, 1991 to Sato et al. U.S. Pat.
issued Oct. 5, 1993 to Shubkin et al., and us.

Pat. No. 5,334,
are each inc

[0004] Ma
biodegradable
trical prope:
recent years
concerned ab
soil and othe
for electrical |

lated areas an

[0005] Vege
presently ava
few vegetabl
been used in
these are not

[0006] Ther
fluid. There

comprise such’
processing vegs
i

- *ﬁ(_r—:L—'—-:::O:_ _5—

847 issued Aug. 9, 1994 to Nakagamx, Wthh
orated herein by reference.

of these fluids are not considered to be
in a reasonable time frame. Some have elgc-
5 which render them less than optimal. In
gulatory agencies bave become increasingly
it: oil spills which can contaminate the ground
reas. A biodegradable oil would be desirable
paratus such as transformers used in popu-
shopping centers.

ble oils are fully biodegradable, but the oils
alile in the market are not electrical grade. A
' mls such as rapeseed oil and castor oil have
ljmited quantities, mostly in capacitors, but
gic esters.

is a need for a fully biodegradable electrical
‘a need for electrical apparatuses which
an oil. There is a need for a method of
table oil to electrical grade.

SUMMARY OF THE INVENTION

115% oleic acid, less than 109% diunsaturated
fatty acid compgnent; less than 3% triunsarated fatty acid

component; an

KV/100 mil (2

mm) gap, a dissipation factor of less thar
0.05% at 75NI

‘;acidity of less than 0.03 mg KOH/g,
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electrical conductivity of less than 1 pS/m at 25NC, a flash
point of at least 250NC and a pour point of at least ~15NC.

[0008] The present invention relates to an electrical insu-
lation fluid comprising at least 75% of a high oleic acid
triglyceride composition that comprise fatty acid compo-
nents of at least 75% oleic acid, less than 10% diunsaturated
fatty acid component; less than 3% triunsaturated fatty acid
component; and less than 8% saturated fatty acid compo-
nent; and wherein said composition is further characterized
by the propertics of a dielectric strength of at least 35
KV/100 mil gap, a dissipation factor of less than 0.05% at
25NC, acidity of less than 0.03 mg KOH/g, clectrical
conductivity of less than 1 pS/m at 25NC, a flash point of at
least 250NC and a pour point of at least ~15NC, and one or
more additive sclected from the group of an antioxidant
additive, a pour point depressant additive and a copper
deactivator.

[0009] Insome preferred embodiments the electrical insu-
lation fluid comprises a pour point depressant additive,
which in some embodiments is polymethacrylate.

{0010} In some preferred embodiments the electrical insu-
lation fluid comprises a combination of antioxidant addi-
tives, In some preferred embodirments, the electrical insula-
tion fluid comprises a combination of IRGANOX L-57
antioxidant and IRGANOX 1-109 antioxidant.

[0011] Insome preferred embodiments the electrical insu-
lation fluid comprises a copper deactivator. In some pre-
ferred embodiments, the copper deactivator is IRGAMET-
30 metal deactivator.

[06012] In some preferred embodiments that antioxidant
additives and copper deactivators make up about 0.2-2.0%
of electrical insulation fluid. It is preferred that the additives
comprise a combination of IRGANOX L-57 antioxidant,
IRGANOX L-109 antioxidant and IRGAMET-30 metal
deactivator. It is preferred that the combination is provided
at a ratio of about 1 part IRGANOX L.-57 antioxidant {o 2-4
parts IRGANOX L-109 antioxidant to about 1 part IRGA-
MET-30 metal deactivator.

[0013] Insome preferred embodiments, the electrical insu-
lation fluid comprises at least 94% of the high oleic acid
triglyceride composition. In some preferred embodiments,
the electrical insulation fluid comprises fatty acid compo-
nents of: at least 75% oleic acid, less than 10% linoleic acid,
less than 3% linolenic acid, less than 4% stearic acid, and
less than 4% palmitic acid. In some preferred embodiments
the electrical insulation fluid is characterized by the prop-
erties of: a dielectric strength of at least 40 KV/100 mil gap,
a dissipation factor of less than 0.02% at 25NC, acidity of
less than 0.02 mg KOH/g, ¢lectrical conductivity of less than
0.25 pS/m at 25NC, a flash point of at least 300NC, and a
pour point of at least -20NC, and in some embodiments, at
least —~40NC. In some preferred embodiments the electrical
insulation fluid comprises 0.5-1.0%, in some embodiments
0.5%, of the combination of IRGANOX L.-57 antioxidant,
IRGANOX L-109 antioxidant and JRGAMET-30 metal
deactivator. In some preferred embodiments the combina-
tion of IRGANOX L-57 antioxidant, IRGANOX L-109
antioxidant and IRGAMET-30 metal deactivator has a ratio
of about 1 part IRGANOX L-57 antioxidant to about 3 parts
IRGANOX L-109 antioxidant to about 1 part IRGAMET-30
metal deactivator.
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[6015] The present invention relates to the use of electrical

. insulation fluid to provide insulation in electrical appara-
Il | tuses.
| 1

‘2““[0016] The present invention relates to a process for

. preparing the high oleic acid iriglyceride composition com-

prising the steps of combining refined, bleached and deodor-
i Ized high oleic acid triglyceride with clay to form a mixture
il and filtering the mixture to remove the clay.

\ i DETAILED DESCRIPTION OF THE
i INVENTION

0017] This present invention provides a novel application
ifor high oleic vegetable oils as electrical insulation fluids.
iiVegetable oils usually have a high percent of triglyceride
esters of saturated and unsaturated organic acids. When the
)\ acid is saturated, the triglyceride is either a semi-solid or a
lliquid with high freezing point. Unsaturated acids produce
idils with low freezing points. However, monounsaturated
lhids are preferred over diunsaturated and tfriunsaturated

ids because the latter tend to dry fast in air due to

poss-linking with oxygen. Increasiog the amount of divg-

dturates and triunsaturates makes the oil more vulnerable to
oNidation; increasing the saturatgs raises the pour point.
Idkally, the higher the monosaturate content, the better the
oil as an electrical fluid.

ye 0il and safflower in relatively high proportions (above
604). High oleic acid content is usually above 75% of the
tok« acid content. Oleic acid content above 80% is achieved
bj\ senetic manipulation and breeding. Two oils that are
cuﬂ bntly available in the United States with high oleic acid

ontent and low saturates are sunflower oil and canola oil.
Th‘%q oils are of value in producing high quality lubricating
Oilar\l“ ut have not been used in the production of electrical
inswllion fluids.

[00"1‘ ] High oleic vils may be derived from plant seeds
such s sunflower and canola which have been genetically
modﬁ ¢d to yield high oleic content. The pure oils are
triglycerides of certain fatty acids with a carbon chain

rangjdg from 16 to 22 carbon atoms. If the carbon chain has
no doble bonds, it is a saturated oil, and is designated Cn:0
wher‘\-_- n is the number of carbon atoms. Chains with one
doubﬁe bond are monounsaturated and are designated Cn:1;
with t‘l ‘o double bonds, it will be Cn:2 and with three double
bondé&[ 3. Oleic acid is a C18:1 acid while erucic acid is
a €224 acid. The acids arc in the combined state as
triglyé\‘ ides, and when the oils are hydrolyzed they are

with giycerol), the remaining being composed mainly of
18:2 and C18:3 acids (also in combined state with
glycerof). These acids are known as stearic, linoleic and
2| Oils with a high percentage of double and triple
unsaturgted molecules are wosuitable for electrical applica-
tion becduse thoy react with air and produce oxidation
products.| Monounsaturated oils such as oleic acid esters
may alsp| react with air, but much slower, and can be
stabilizeg|with oxidation juhibitors. ‘\

2
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[0020] A typical 85% high oleic oil has the following
approximate composition:

Saturates: 3-5%

monounsaturates: 84-85%
diunsaturates: 3-7%
triunsaturates: 1-3%

[0021] While the present invention provides for the use of
vegetable oils, the invention may use synthetic oil having the
same compositional characteristics of those oils isolated
from plants. While plant derived material is suitable for
alrmost all applications, synthetic material may provide a
desirable alternative in some applications.

[60622] According to the present invention, high oleic acid
content oils are used as starting materials for the production
of an oil composition which has physical properties useful
for electrical imsulation fluids. The present invention pro-
vides the processed compositions having specific structural
and physical characteristics and properties, methods of mak-
ing such composition, electrical insulation fluids which
comprise the composition, electrical apparatuses which
comprise the electrical msulation fluids and methods of
insulating electrical apparatuses using such fluids.

[0023] The present invention provides a high oleic acid
triglyceride composition useful as an electrical insulation
fluid and morc particularly as a component material of an
electrical insulation fluid. A triglyceride composition is a
glycerol backbone linked to three fatty acid molecules. The
triglyceride compositions of the invention comprise fatty
acid components of at least 75% oleic acid. The remaining
fatty acid components include less than 10% diunsaturated
fatty acid coraponent, less than 3% triunsaturated fatty acid
component; and Jess than 8% saiurated fatty acid compo-
vent.

[6024] The triglyceride compositions of the invention
preferably comprise fatty acid components of at least 80%
oleic acid. The triglyceride compositions of the invention
more preferably comprise fatty acid components of at least
85% oleic acid. In some embodiments, the triglyceride
compositions of the invention comprise fatty acid compo-
nents of 90% oleic acid. In some embodiments, the triglyc-
eride compositions of the invention comprise fatty acid
components of greater than 90% oleic acid.

[0025] Di-unsaturated, triunsaturated and saturated fatty
acid components present in the triglyceride are preferably
C16-C22. It is preferred that 80% or more of the remaining
fatty acid components are C18 dinnsaturated, triunsaturated
and saturated fatty acids, i.e. linoleic, linolenic and stearic
acids, respectively. In some embodiments, the diunsaturated,
triunsaturated and saturated fatty acid components of the
triglyceride comprise at least 75% oleic acid, less than 3%
linoleic acid, less than 4% stearic acid and less than 4%
palmitic acid (saturated C16).

[0026] The triglyceride corpasitions of the invention are
of an electric grade. That is, they have specific physical
propertics which make them particularly suited for use as an
electrical insulation finid. The dielectric strength of a trig-
lyceride composition of the invention is at least 35 KV/100
mil (2.5 mm) gap, the dissipation factor is less than 0.05%

2\D
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Il at 25NC, the acidity is less than 0.03 mg KOH/g, the

. electrical conductivity is less than 1 pS/m at 25NC, the flash

| point is at lcast 250NC and the pour point is at least ~15NC.
§l:[0027] The diclectric strength, dissipation factor, acidity,

electrical conductivity, flash point and pour point are each
Il measured . using the published standards set forth in the
fl:'Annual Book of ASTM Standards (in Volumes 5 and 10)
bl published by the American Society for Testing Materials
il (ASTM), 100 Barr Harbor Drive West Conshohocken Pa.
1. 10428, which is incorporated herein by reference. The

(diclectric strength is determined using ASTM test method D
877. The dissipation factor is determined using ASTM test
method D 924. The acidity is determined vsing ASTM test

Il method D 974. The electrical conductivity is determined

using ASTM test method D 2624. The flash point is deter-
mined using ASTM test method D 92, The pour point is
.determined using ASTM test method D 97.

[0028] The dielectric strength is measured by taking 100-
150 ml oil sample in a tost cell and applying a voltage
between test electrodes separated by a specified gap. The
breakdown voltage is noted. The test is preferably run five
times and the average value is calculated. The dielectric
strength of a triglyceride composition of the invention is at

{| least 35 KV/100 mil (2.5 mm) gap. In some preferred

embodiments, it is 40 KV/100 mil (2.5 mm) gap.

i [0029] The dissipation factor is a measure of the electrical

loss due to conducting species and is tested by measuring the

|| capacitance of fluids in a tes! cell using a capacitance bridge.
il The dissipation factor of a triglyceride composition of the
if invention is less than 0.05% at 25C. In some preferred

embodiments, it is less than 0.02%. In some preferred
embodiments, it is less than 0.01%.

'The acidity is measured by titrating a known vol-
ume of oil with a solution of alcoholic KOH to neutralization
point. The weight of the oil in grams per mg KOH is referred
to interchangeably as the acidity number or the neutraliza-
tion number. The acidity of a triglyceride composition of the
invention is less than 0.03 mg KOH/g. In some preferred
embodiments, it is less than 0.02 mg KOH/g.

[0031] The electrical conductivity is measured using a

flconductivity meter such as an Emcee meter. The electrical

| it is less than 0.25 pS/m.

[0032] The flash point is determined by placing an oil
i" saraple in a flashpoint tester and determining the tempera-
jjjture at which it ignites. The flash point of a triglyceride
zomposition of the invention is at least 250NC. In some

referred embodiments, it is at Ieast 300NC.

0033] Thbe pour point is determined by cooling an oil
ample with dry ice/acetone and determining the tempera-
re at which the liquid becomes a semi-solid. The pour
(, Eoint of a triglyceride composition of the invention is not
"breater than ~15NC. In some preferred embodiments, it is
" not greater than -20NC. Iu some preferred embodiments, it

! |s not greater than —40NC.

0034] In some preferred ernbodiments, the triglyceride
omposition of the invention is characterized by the prop-
rties of a dielectric strength of at least 40 KV/100 mil (2.5
m) gap, a dissipation factor of less than 0.02% at 25NC,
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acidity of less than 0.02 mg KOH/g, electrical conductivity
of less than 0.25 pS/m at 25NC, a flash point of at least
300NC and a pour point off not greater than ~20NC. In some
preferred embodiments, the pour point is not greater than
-40NC.

[06035] In some preferred embodiments, the triglyceride
composition of the invention comprises fatty acid compo-
nents of at least 75% oleic acid, linoleic acid at a proportion
of less than 10%, linoleic acid at a proportion of less than
39, stearic acid in a proportion of less than 4%, and palmitic
acid in a proportion of less than 4%, and is characterized by
the properties of a dielectric strength of at least 40 KV/100
mil (2.5 mm) gap, a dissipation factor of less than 0.02% at
25NC, acidity of less than 0.02 mg KOH/g, electrical
conductivity of less than 0.25 pS/m at 25NC, a flash point of
at least 300NC and a pour point of not greater than ~20NC.
In some preferred embodiments, the pour point is not greater
than ~40NC.

[0036] Triglycerides with high oleic acid oil content are
described in U.S. Pat. No. 4,627,192 issued Dec. 4, 1986 to
Fick and U.S. Pat. No. 4,743,402 issued May 10, 1988 to
Fick, which are incorporated herein by reference. These oils
or those with similar fatty acid component content according
to the present invention may be processed to yicld an oil
with the desired physical properties. High oleic vegetable
oils may be obtained from commercial suppliers as RBD oils
(refined, bleached and deodorized) which are further pro-
cessed according to the present invention to yield high oleic
oils useful in electrical insulation fluid compositions, There
are several suppliers of high oleic RBD oils in the USA and
overseas. RBD oil useful as a starting material for further
processing may be obtained from SVO Specialty Products,
Eastlake Ohio, and Cargill Corp., Minncapolis Minn, The oil
manufacturer goes throngh an elaborate process to obtain
RBD oil during which all nonoily components (gums, phos-
pholipids, pigments etc.) are removed. Further steps may
involve winterization (chilling) to remove saturates, and
stabilization using nontoxic additives. The processes for
converting oil to RBD oil are described in Bailey=s Indus-
trial Oil and Fat Products, Vols. 1, 2.& 3, Fourth Ldition
1979 John Wiley & Sons and in Bleaching and Purifyving
Fats and Qils by H. B. W. Patterson, AOCC Press, 1992,
which are incorporated herein by reference.

[0037] RBD oils are further processed according to the
present invention in order to yield an oil with the physical
properties as defined herein. The purification of the as
received oil designated RBD oil is necessary because trace
polar compounds and acidic materials still remain in the oil,
making it unfit as an electrical fluid. The purification process
of the present invention uses clay treatment which involves
essentially a bleaching process using neutral clay. RBD oil
is combipation with 10% by weight clay and mixed for at
least about 20 minutes. It is preferred if the oil is heated to
about 60-80NC. It is preferred if the mixture is agitated. The
clay particles are removed subscquently by a filter press.
Vacuum conditions or 2 neutral atmosphere (by nitrogen)
during this process prevent oxidation. Slightly stabilized oil
is preferable. More stabilizer is added at the end of the
process. The purity is moritored by electrical conductivity,
acidity and dissipation factor measurement. Further treat-
ment by deodorization techniques is possible but not essen-
tial. The polar compounds that interfere most with electrical
properties arc organometallic compounds such as metallic

e



|| US 2004/0089855 A1

/soaps, chlarophyll pigments and so on. The level of purifi-

cation needed is determined by the measured properties and
“the limits used. An alternative embodiment provides passing
‘RBD oil through a clay column. However, stirring with clay

“rcmovcs trace polar impurities better than passing through a
i clay column. In preferred embodlments, neutral Attapulgite
“clay, typically 30/60 mesh sizc, is used in a ratio of 1-10%
‘iclay by we1ght In some embodiments, clay particles are

‘temoved using filters, preferably paper filters with a pore

: isize of 1-5 um. The clay is preferably mixed with hot oil and
lagitated for several minutes, after which the clay is filtered
-off using filters. Paper or synthetic filter sheets may be used
1if a filter separator is used. The filter sheets are periodically

replaced.

[0038] Electrical insulation fluids of the invention com-
prise the triglyceride composition of the invention and may
further comprise one or more additives. Additives include
oxidation inhibitors, copper deactivators and pour point
depreéssors.

[0039] Oxidation inhibitors may be added to the oils.
Oxidation stability is desirable but in sealed units where
there is no oxygen, it should not be eritical. Commonly uscd

~oxidation inhibitors include butylated hydroxy toluene
:(BHT), butylated hydroxy anisole (BHA) and mono-tcrtlary
4 butyl hydro quinone (TBHQ) In some embodiments, oxi-

dation inhibitors are used in combinations such as BHA and
BHT. Ozxidation inhibitors may be present at levels of
0.1-3.0%. In some preferred embodiments, 0.2% TBHQ is
used. Oxidation stability of the oil is determined by AOM or
OSI methods well known to those skilled in the art. In the
AOM method, the oil is oxidized by air at 100NC and the
formation of peroxide is monitored. The time to reach 100
milliequivalents (meq) or any other limit is determined. The
higher the value, the more stable the oil is. In the OSI
method, the time to reach an induction period is determined
by the measurement of conductivity.

/[0040] Since copper is always present in the electrical
»environment, another lype of additive is copper deactivators.
. Copper deactivators such as benzotriazole derivatives are

commercially available. The use of these in small, such as
below 1%, may be beneficial in reducing the catalytic
activity of copper in electrical apparatus, In some embodi-
‘ments, the electrical insulation fluid contains less than 1% of
a copper deactivator. In some embodiments, the copper
deactivator is a benzotriazole derivative.

[0041] According to some preferred embodiments the
present invention, a combination of additives set forth herein
particularly is effective when used in combination with high
oleic acid triglyceride compositions to form electrical insu-
lation fluids. The additives include a combination of com-
bination of. The combination of additives included in the
electrical insulation fluid of the invention include three
additives: IRGANOX L-57 antioxidant, IRGANOX L-109
antioxidant and IRGAMET-30 metal deactivator which are
each commercially available from CIBA-GEIGY, Inc. (Tar-
rytown, N.Y.). The combination of additives is present in a
combined total in the fluid at between 0.2 and 2.0%,
preferably between 0.5-1.0%. In some preferred embodi-
ments, the combination of additives is present at about 0.5%.

[0042] The combination of additivés may be present in a
ratio of about 1 part IRGANOX L-57 antioxidant to about 24
parts IRGANOX L-109 antioxidant to about 1 part IRGA-
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MET-30 metal deactivator. In some preferred embodiment,
the combination of additives is present in a ratio of about 1
part IRGANOX L-57 antioxidant to about 3 parts IRGA-
NOX L-109 antioxidant to about 1 part IRGAMET-30 metal
deactivator.

[0043] IRGANOX L-57 antioxidant is commercially
available from CIBA/GEIGY and is a liquid mixture of
alkylated diphenylamines; specifically the reaction products
of reacting N-Phenylbenzenamine with 2,4,4-trimethlypen-
tane.

[0044] IRGANOX L-109 antioxidant is commercially
available from CIBA/GEIGY and is a high molecular weight
phenolic antioxidant, bis(3,5-di-tert-butyl-4-hydroxyhydro-
cinnamate. IRGANOX L-109 antioxidant is a bis(2,6-di-
tert-butylphenol derivative.

[0045] IRGAMET-30 metal deactivator metal deactivator
is commercially available from CIBA/GLIGY and is &4
triazole derivative, N,N-bis (2-Ethylhexyl)-1H-1,24-triaz-
ole-1 methanamine.

[6046] IRGANOX L-57 antioxidant and IRGANOX
L-109 antioxidant are antioxidants, and IRGAMET-30 metal
deactivation is a copper pasivator. In electrical apparatuses,
copper is widely used as conductor and copper has a
catalytic effect in the oxidation of oil. The antioxidants react
with free oxygen thereby preventing the latter from attack-
ing the oil.

{0047] Pour points depressants may also be added if low
pour points are needed. Commercially available products
can be used which are compatible with vegetable-based oils.
Only low percentages, such as 2% or below, are needed
normally to bring down the pour point by 10 to 15NC. In
some embodiments, the pour point depressant is poly-
methacrylate (PMA).

[0048] In some embodiments, the pour poin! may be
further reduced by winterizing processed oil. Essentially, the
oils are winterized by lowering the temperature to near or
below ONC and removing solidified components. The win-
terization process may be performed as a series of tempera-
ture reductions followed by removal of solids at the various
temperature. In some embodiments, winterization is per-
formed by reducing the temperature serially to 5N, ON and
-12NC for several hours, and filtering the solids with
diatomaceous earth.

[0049] In some embodiments, the electrical insulation
fluid of the invention that comprises at least 75 percent
triglyceride composition of the invention as described above
further comprises about 0.1-5% additives and then up to
about 25% other insulating fluids such as mineral oil,
synthetic esters, and synthetic hydrocarbons. In some
embodiments, the electrical insulation finid comprises
1-24% of insulating fluids selected from the group consist-
ing of mineral oil, synthetic esters, synthetic hydrocarbons
and combination of two or more of such materials. In some
embodiments, the electrical insulation fluid comprises
5-15% of insulating fluids selected from the group consist-
ing of mineral oil, synthetic esters, synthetic hydrocarbons
and combination of two or more of such materials. Examples
of mineral oils include poly alpha olefins. An example of a
mineral oil which may be used as part of the present
invention is RTEemp, Cooper Power Fluid Systems.
Examples of synthetic esters include polyol esters. Com-
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mercially available synthetic esters which can be used as
part of the invention include those sold uander the trade
names MIDEL 7131 (The Micanite and Insulators Co.,
Manchester UK), REOLEC 138 (FMC, Manchester, UK)
and ENVIROTEMP 200(Cooper Power Fluid Systems). In
some preferred embodiments, the electrical insulation fluid
comprises at least 85% of the triglyceride composition of the
invention. In some preferred embodiments, the electrical
insulation fluid comprises at least 95% of the triglyceride
composition of the invention.

[8050] According to some preferred embodiments of the
present invention, high oleic acid content oils are used as
starting materials for the production of an oil composition
which has physical properties useful for electrical insulation
fluids. The high oleic acid content oils are combined with a
preferred combination of antioxidant and metal deactivating
additives to provide ¢lectrical insulation fluids. Some pre-
ferred embodiments of the present invention relates to such
clectrical insulation fluids, to elecirical apparatuses which
comprise the electrical insulation fluids and methods of
insulating electrical apparatuses using such fluids.

it [0051] In some embodiments, the electrical insulation

fluid of the invention that comprises at least 75 percent
triglyceride composition of the invention as described above
further comprises about 0.1-5% additives, including prefer-
ably 0.5-2.0% combination of IRGANOX L57 antioxidant,

“ IRGANOX L-109 antioxidant and IRGAMET-30 metal

deactivator, and then up to about 24.5% other insulating

fi fluids such as mineral oil, synthetic esters, and synthetic

hydrocarbons. In some embodiments, the electrical insula-
il tion fluid comprises 1-24% of insulating fiuids selected from
lhe group consisting of mmcral 011 synthetic esters, syn-

fuid compnses 3-20% of insnlating fluids selected from the
| roup consisting of mineral oil, synthetic esters, synthetic
|\ hydrocarbons and combination of two or more of such
i paterials. In some embodiments, the electrical insulation
lfluid comprises 5-15% of insulating fluids selected from the

[ 0521 The present inveation relates to an electrical appa-
talus which comprises the electrical insulation fluid of the
ihy ention. The electrical apparatus may be an electrical

ansformer, an electrical capacitor or an electrical power
% le. U.S. Pat. No. 4,082,866, U.S. Pat. No. 4,206,066, U S,
Pﬁ, No. 4,621,302, U.S. Pat. No. 5,017,733, U.S. Pat. No.
5,260,750, and U.S. Pat. No. 5,336,847, which are referred
to’ hbove and incorporated herein by reference describe
var us applications of electrical insulation fluids for which
thc lectrical insulation fluid of the invention may be used.
In lafidition, U.S. Pat. No. 4,993,141 issued Feb. 19, 1991 to
Grimes ot al., U.S. Pat. No. 4,890,086 issued Dec. 26, 1989
to J ill, U.S. Pat. No. 5,025,949 issued Jun. 25, 1991 to
Adkins et al., U.S. Pat. No. 4,972,168 issued Nov. 20, 1990
to Gdimes et al., U.S. Pat. No. 4,126,844, and U.S. Pat. No.
4,307,364 issues Dec, 22, 1981 to Lanoue et al,, which are
cachi | hereby incorporated herein by refetcnce. confain
descriptions of various electrical apparatuses in which the
elec# cal insulation fluid of the invention may be used. In
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some preferred embodiments, the electrical apparatus of the
invention is a transforrner, in particular, a power transformer
or a distribution trapsformer.

EXAMPLES

Example 1

[0053] Several high oleic oils were further purified and
stabilized according to the present invention to make them
electrically suitable. Electrical tests showed that such puri-
fied oils had properties similar to currently used high tem-
perature fluids in distribution transformers. Table 1 com-
pares the properties of the purified ovils of the present
invention with currently used fluids.

TABLE 1

Comparison of Purified Vegetable Oils with High Temperature Fluids
Used in Transformers

High Oleic High Temp. Synthetic
Veg. Ol Mineral Qil*  Ester Fluid®

Diclectric Strength, 42.4 40-45 50
KV/7100 mil gap

Dissipation Factor, % 0.02 0.01 0.1
at 25 NC

Neutr, No. mg 0.05 — 0.03
KOtljg

Blectrical 0.25~1.0 {0.1 0 20)* (3.0)*
Conductivity pS/m,

28 NC

Flash Point 328 NC 275-300 NC 257 NC
Pour Point ~28 NC -24 NC -48 N

“RTEemp, Cooper Power Fluid Systems
Ppolyol Esters (such as MIDEL 7131 and REOLEC 138) deduced from

resistivity
‘The propestics listed for the high oleic oil are for purified oils with no
additives.

Example 2

[0054] The purification of the as received oil designated
RBD oil (refined, bleached and deodorized) is necessary
because trace polar compounds and acidic materials still
remain in the oil, making it unfit as an electrical fluid. The
purification we attempted involved clay treatment as fol-
lows: approximately 1 gal. of the RBD oil was treated with
10% Attapulgite clay. Oil was produced with electrical
conductivity of less than 1 pS/m. The attapulgite treated oil
showed conductivitics as low as 0.25 pS/m. Commercial
grade oils had conductivities in the range of 1.5 to 125 pS/m.
Conductivity below 1 pS/m (or resistivity above 10+
ohm.cm) is desired for electrical grade oil. Other indicators
of purity are dissipation factor and neutralization number
(acid number). Dissipation factor is a measure of electrical
lossés due to conduction caused by cooducting species,
usually organometallic trace components, and should be
below 0.05% at room temperature. The clay treated oils had
dissipation factor of 0.02%. Untreated RBD oils had DF
ranging from 0.06% to 2.0%. With a finer grade of clay, the
same results could be achieved with only 2% of clay. A filter
separator was preferred to a filter column.

Examiple 3

[0055] Oxidation stability tests were conducted on treated
and untreated oil samples using ASTM and AOCS methods.
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The untreated and treated RBD oils failed the tests. Oxida-
tion inhibitors were added to the oils and the tests were
repeated. Several oxidation inhibitors were tested: BHT
(Butylated Hydroxy Toluene, BHA (Butylated Hydroxy
Anisole) and TBHQ (mono-Tertiary Butyl Hydro Quinone)
in 0.2% by weight in oil. In the AOCS method used (Cd
12.57) 100 ml samplecs are bubbled with air at 100C, and the
peroxide formation was measured at several time intervals.
Hours to reach 100 meq of peroxide were noted. Since
copper is always present in the electrical environment, all oil
samples had copper wire placed in them. With no additive,
the time to reach the limit was 18 hours; with additive
(0.2%), the times were 100 hours for BHT+BHA. With
TBHQ, even after 400 hours, the peroxide value reached
only 8.4 meq. TBHQ proved to be the best antioxidant of the
three. Without an oxidation inhibitor the oils upon oxidation
would produce hydroperoxide which is then converted to
acids, alcohols, esters, aldehydes, ketones and polymer
structures. Most electrical apparatus that use a fluid insula-
tion operate in low oxygen or oxygen-free environment, so
the concern over oxidation is not great.

Example 4

[0056] The pour point of the treated oil was typically
—~25NC. To lower the pour point further, the treated oils were
winterized at 5N, ON and —-12NC for several hours, and the
solids that scparated were filtered with diatomaceous earth,
The lowest pour point reached so far was -38NC, close fo
the specified value of —40NC for transformer oil. Further
lowering is possible by extended winterization. Another
approach is by the use of pour point depressants such as
PMA (polymethacrylate) which has been used for mineral
oil.

Example 5

[0057] A laboratory oxidation stability test was conducted
using the OSI (Oil Stability Index) Method, AOCS Cd
12b-92. The additives were used in a 1:3:1 ratio at several
concentrations in both the high oleic vegetable oil and in
regular mineral oil used in transformers. In the OSI method,
50 ml of the oil is taken in a conductivity cell, and is placed
in a bath kept at 1107C. Air is bubbled through it at 2.5
ml/min. The effluent air containing the volatile fatty acids is
passed through a vessel comtaining deionized water. The
conductivity of the water is monitored as a function of time.
When the antioxidant is consumed, a sudden rise in con-
ductivity is observed. This taken as the end point. The
aumber of hours is noted as the OSI value at 110VC. It is
usual to convert these values to a 97.8¥C OSI value to
correspond to the temperature used in another oil stability
test, the AOM (Active Oxygen Method), A.0.C.S Cd 12.57.

[0058] Table 2 summarizes the test results:

TABLE 2
OSI Values in Hours for Various Oils
AOM,
O8I, 1108 OSI, 97.88C  97.8NC
High Oleic Veg. oil with Cu 1.3 3.0 31
Same, with 0.2% TBHQ 13.5 313 32.6
Same, with 0.2% CIBA 8.7 185.2 192.8
Same, with 0.5% CIBA 226 526 548

TABLE 2-continued

OSI Values in Houss for Various Qils

‘ AOM,
osi, 110%C 081, 97.88C  97.8%C
Transformer oil (mineral oil) + 162 377 302
Cu
High Temp. Mineral Oil + Cu 137 315 328

[0059] Compositions which comprise the additives at
0.5% concentration in oil is as effective as regular trans-
former oil, and more effective that the high temperature
mineral oil used in some transformers. Another superiority
of the combination of additives is that the oil conductivity at
0.5% concentration below 2 pS/m, compared to 4.5 pS/m for
oil with 0.2% TBHQ.

EXAMPLE 6

[0060] Mixing the composition with other fluids can result
in the lowering of pour point. For example, the electrical
insulation fluid was mixed with regular mineral oil (pour
point of ~50%C or below) and at a 5% concentration in the
mixture (i.e. final electrical insulator fluid includes 5%
mineral oil), the pour point was reduced to —40%C. In
another embodiment, the electrical msulation fluid was
mixed with the synthetic ester Reolec 138 and at 2 10%
concentration in the mixture (i.e, final electrical insulator
fluid includes 10% synthetic ester), the pour point was
lowered to -42NC. The above fluid may, for example, be
mixed with regular mineral oil.

What is claimed is:

1. A high oleic acid triglyceride composition comprising
fatty acid components of

at least 75% oleic acid

less than 10% diunsaturated fatty acid component C16-
C22;

less than 3% triunsaturated fatty acid C16-C22 compo-
pent; and

less than 8% saturated fatty acid component C16-C22;
and

wherein said composition is further characterized by the
properties of:

a dielectric strength of at least 35 KV/100 mil gap
a dissipation factor of less than 0.05% at 25NC
acidity of less than 0.03 mg KOH/g

electrical conductivity of less than 1 pS/m at 25NC
a flash point of at least 250NC and

a pour point of at least ~15NC.
2. The high oleic acid triglyceride composition of claim 1
comprising fatty acid components of

at least 75% oleic acid

less than 10% linoleic acid
less than 3% linolenic acid
less than 4% stearic acid, and
less than 4% palmitic acid.
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3. The high oleic acid triglyceride composition of claim 2
wherein said composition is further characterized by the
properties of:

a dielectric strength of at I\cast 40 KV/100 mil gap,
a dissipation factor of less than 0.02% at 25NC,
acidity of less than 0.02 mg KOH/g,

electrical conductivity of less than 0.25 pS/m at 25NC,

a flash point of at least 300NC, and

a pour point of at least —20NC,

4. The high oleic acid triglyceride composition of claim 3
wherein said composition is further characterized by a pour
point of at least 40NC. ‘

8. The high oleic acid triglyceride composition of claim 1
comprising fatty acid components of

at least 75% oleic acid

less than 10% linoleic acid
less than 3% linolenic acid
less than 4% stearic acid, and
less than 4% palmitic acid

wherein said composition is further characterized by the
properties of:

a diclectric strengih of at least 40 KV/100 mil gap,

a dissipation factor of less than 0.02% at 25NC,
acidity of less than 0.02 mg KOH/g,

electrical conductivity of less than 0.25 pS/m at 25NC,
a flash point of at least 300NC, and

a pour point of at least ~20NC.

6. The high oleic acid triglyceride composition of claim 5
wherein said composition is further characterized by a pour
point of at least 40NC.

7. An electrical insulation fluid comprising:

at least 75% ol the high oleic acid triglyceride composi-

tion of claim 1 0.1-3% antioxidant additive.

8. The electrical insulation fluid of claim 7 wherein said
antioxidant additive is selected from the group consisting of
butylated hydroxy toluene, butylated hydroxy anisole and
mono-tertiary butyl hydro quinone.

9. The electrical insulation fluid of claim 7 wherein said
antioxidant additive is mono-tetra hydro quinone.

10, The electrical insulation fluid of claim 9 comprising
up to 2% mono-tetra hydro quinone.

11. The electrical insulation fluid of claim 7 comprising at
least 94% of the high oleic acid triglyceride composition.

12, The electrical insulation fluid of claim 7 further
comprising a pour point depressant additive.

13. The electrical insulation fluid of claim 12 wherein said
pour point depressant is polymethacrylate.

14. The electrical insulation fluid of claim 7 further
comprising a copper deactivator additive, said electrical
insulation fluid comprising less than 1% of said copper
deactivator.

15. The electrical insulation fluid of claim 7 wherein said
copper deactivator is a benzotriazole derivative.
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16. The electrical insulation fluid of claim 7 further
comprising up to 25% of mineral oil, synthetic esters,
synthetic hydrocarbons and combinations thereof.

17. The electrical insulation fluid of claim 16 comprising
3-20% wmineral oil, synthetic esters and/or synthetic hydro-
carbons. ‘

18. The electrical insulation fluid of claim 17 comprising
5-15% mineral oil, synthetic esters and/or synthetic hydro-
carbons.

19. The electrical insulation fluid of claim 18 comprising
5-15% synthetic esters and/or synthetic hydrocarbons.

20. An electrical apparatus comprising the electrical insu-
lation fluid of claim 7.

21. The electrical apparatus of claim 20 whersin said
apparatus is an electrical transformer, an electrical capacitor
or an electrical power cable,

22. The electrical insulation fluid of claim 7 comprising
0.2-2.0% of a combination of IRGANOX L-57 antioxidant,
IRGANOX L-109 antioxidant and IRGAMET-30 metal
deactivator, said combination having a ratio of about 1 part
IRGANOX L-57 antioxidant to 24 parts IRGANOX L-109
antioxidant to about 1 part IRGAMET-30 metal deactivator

23. The clectrical insulation fluid of claim 22 wherein said
electrical insulation fluid is further characterized by a pour
point of at least 40NC.

24. The electrical insulation fluid of claim 22 comprising
0.5-1.0% of said combination of IRGANOX L-57 antioxi-
dant, IRGANOX L-109 antioxidant and IRGAMET-30
metal deactivator.

23. The electrical insulation fluid of claim 24 wherein said
combination of TRGANOX L57 antioxidant, IRGANOX
L-109 antioxidant and IRGAMET-30 metal deactivator has
a ratio of about 1 part IRGANOX L-57 antioxidant to about
3 parts IRGANOX L-109 antioxidant to about 1 part IRGA-
MET-30 metal deactivator.

26. The electrical insulation fluid of claim 22 wherein said
combination of IRGANOX 1.57 antioxidant, IRGANOX
1-109 antioxidant and IRGAMET-30 metal deactivator has
a ratio of about 1 part IRGANOX L-57 antioxidant to about
3 parts IRGANOX L~109 antioxidant to about 1 part IRGA-
MET-30 metal deactivator.

27. The electrical insulation fluid of claim 22 comprising
about 0.5% of said combination of IRGANOX L-57 anti-
oxidant, IRGANOX L-109 antioxidant and IRGAMET-30
metal deactivator.

28. The electrical insulation fluid of claim 27 comprising
fatty acid components of

at least 75% oleic acid

less than 10% linoleic acid

less than 3% linolenic acid

less than 4% stearic acid, and

less than 4% palmitic acid

wherein said composition is further characterized by the
propertics of:

a dielectric strength of at least 40 KV/100 mil gap,

a dissipation factor of less than 0.02% at 25NC,

acidity of less than 0.02 mg KOH/g,

electrical conductivity of less than 0.25 p8/m at 25NC,

a flash point of at least 300NC, and

a pour point of at least ~20NC.

X,
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29. The electrical insulation fluid of claim 28 wherein said
composition is further characterized by a pour point of at
Jeast ~40NC.

30. The electrical insulation fluid of claim 28 comprising
at least 94% of the high oleic acid triglyceride corposition.

31. The electrical insulation fluid of claim 30 further
comprising a pour point depressant additive.

32. The electrical insulation fluid of ¢laim 31 wherein said
pour point depressant is polymethacrylate.

33. The electrical insulation fluid of claim 22 comprising
about 0.5% of said combination of IRGANOX L-57 anti-
oxidant, IRGANOX 1-109 antioxidant and IRGAMET-30
metal deactivator.

34. The clectrical insulation fluid of claim 22 further
comprising a pour point depressant additive.

35. The electrical insulation fluid of claim 34 wherein said

' pour poiat depressant is polymethacrylate.

36. The clectrical insulation fluid of claim 22 further
comprising 1-24% rineral oil, synthetic esters and/or syn-
thetic hydrocarbons.

37. The electrical insulation fluid of claim 36 comprising
3-30% mineral oil, synthetic esters and/or synthetic hydro-
carbous.

38. The electrical insulation fluid of claim 37 comprising
5-15% wmineral oil, synthetic esters and/or synthetic hydro-
carbons.

D24
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39, The electrical insulation ftuid of claim 38 comprising
5-15% synthetic esters and/or syothetic hydrocarbons.

40. An electrical apparatus comprising the electrical insu- -

lation fluid of claim 22.

41, The electrical apparatus of claim 40 wherein said
apparatus is an electrical transformer, an electrical capacitor
or au elecirical power cable.

42. An electrical apparatus comprising the electrical insu-
lation fluid of claim 28.

43. A process for preparing the high oleic acid triglyceride
composition of claim 1 comprising the steps of:

mixing 10 parts refined, bleached and deodorized high
oleic acid triglyceride with 1 pant or less by weight
neutral ¢lay to form a mixture

majntaining said mixture for at least about 20 minutes,
and

filtering said mixture to remove said clay.
44. The process of claim 43 wherein said clay is 30/60
mesh size clay.
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SUPERINTENDENCIA
2020
Bogota, D.C.,
Doctor: oficioN: 2092 1p
Juan Pablo Cadena Sarmiento
Apoderado
ASUNTO: Radicacion PCT N°  08-88449
Tramite 011
Evento 378
Actuacion 440
Folios 010

Con fundamento en lo previsto por el articulo 43 de la Decision 486 de la Comision de
la Comunidad Andina, se le comunica que la oposicion presentada por la doctora Cielo
Angela Pefia Rodriguez, en su calidad de apoderada de Procaps S.A., retne los
requisitos formales exigidos por la ley al momento de su presentacion.

En cumplimiento de lo dispuesto en la citada norma, se le concede el término de
sesenta (60) dias habiles siguientes a la fecha de notificacién del presente oficio, para
flue haga valer sus argumentaciones y presente pruebas.

botifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
ipitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.
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