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1. Me refiaro al aute dictado por ese Despacho notiflcado por fijacidn en lista de
10 de Jdctubre de 2008,

2. Con el fin de responder a las objeciones expuestas por el sefior Examinador en
su Concepto Técnico nidmero 2223 bajo los acdpites de Claridad de la
Solicitud, Novedad vy Nivel Inventivo, atentamente me permito presentar los
siguientes argumentos técnicos y las siguientes modificaciones a @ seiicitud,
mediante lo cual no sdlo se superan dichas objeciones, sio que ademds se
demuastry de farma cantundente la patentabilidad de la presente solicited,

Inicialmente me permito manifestar que el solicitante de fa invencion en
cuestion, ha decidido modificar ef capltulo reivindicatarie actualmente presentado,

raalizands los siguientes cambins:

(i} En la nueva reivindicacian 1 se ha establacido que el antioxidante de fas
composiciones farmacéyticas reveladas esta presente en un porcentaje
entre 0.01% v 1% an peso, ¥y es seleccionade del grupo que consiste de
acido citrico, d,i-a-tocoferal, BHA, BHT, manaticglicersl, Acidn aschrhblep y
propil galato.

Dicha modificacidon encuentra pleno sustento, pot ejemplo, en la pagina 4
{lineas 26 a 29) de la descrlpcion;

(i) De conformidad con lo establacide en & punto  anterior, las
reivindicaciones 7 y 8 también han sido modificadas para establecer que
el antioxidante de las formulaciones farmaceuticas reivindicadas se
encuentra en un rango entre el 0.01% ¥ el 1% en peso;
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(iii} La reivindlcacién 9 ha sido medificada con el fin de hacetla dependlente

de la reivindicacion 1; v

{iv)  Las reivindicaciones 10 a 19 han sidoc eliminadas.

De conformidad con o anterior, me permitc manifestar que nlnguna de fas
modificaciones realizadas en el capitulo rejvindicatorio de la salicitud en cuestidn
constituye una ampliacién de la materia originalmente reclamada, cumpliendo a
cabalidad con las disposiciones de patentabilidad establecidas en el Articulo 34 de (a
Cecigion 486 de 2000.

4.,  CLARIDAD DE LA SOLICITYD

Ahara bien, el sefor Examihador ha obietado 'a claridad de la solicitud en

cuestidn argumentando |o siguiente;

escripcld
"$e muestra gque por granulacion hameda de CCI-779 hay disolfucion
mejorada en agua comparado con cdpsulas y tabletas de mezcla secay
perc no se presentan estudios de blodisponibilidad in-vivo de fos
compuestos con respecto al estado de la técnica que sustenrfen I3
ventaja técnica sugerida”.

En respuesta a lo anterior, inicialmente me permito sefialar gue en ia paging 3
de la descripcidn claramente se establece que "un obstdculo hacia fa formufacion ge
CCI-779 es su pobre solubilidad acuosa {(menos de 1 pg/mf), que hace su
bindisponibifidad baja”, ast como también se estabiece que "fas tabfetas de CCI-779
preparadas mediante fa compresidn directs de CCI-779 no micronfzads, coi
excipientes y reffenos estandar, en presencia ¢ ausencia de surfactantes, proporcions

tabletas que no muestran una fiheracion de farmaco répida y completa®.

De conformidad con lo anterior v a partir de [a atenta iectura de la presente
invencian también es clare que el ghjetivo principal def solicitante fue el de mejocar
la solubllidad de las formulaciones de CCI-779, con lo cual tambidn se logra
aumentar la biodisponibilidad de dicho principio active.

Ahora, tal y como se revela en la pagina 8 de ia descripcion, el solicitante ha
demostrade que las formulaciones de CCI-779 reveladas an fa presente fmvencidn
(las cuales son obtenidas mediante granulacidn humeda) muestran una disalucidn en
agua mayor con respecte a las formulaciones de CCI-779 abtenidas mediante

granulacian en seco, y con respacto al CCL-779 pure.
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En vista de lo anterior, es claro que s| bhien en la descripcidn no se
revelan datos de biodisponibilidad in vivo, --tal y como (0 requiere el sefor
Examinader en su Concepto Técnico-, &l solicitante ha proporcicnado datos
experimentales suficientes para demostrar que las formulaciones de CCI-
778 reveladas en I3 presente invencién presentan, de manera sorprendente,
una solubilidad acuosa mayor, y por ende, una mayor biodisponibilidad a la
mostrada por las formulaciones tonocidas en el estado de 1a técnica.

Ahora bien, en este punto resulia de gran importancia resaltar que cualquier
libro especializado en cienclas farmacolégicas ensefia la estrecha relacion existente
entre la solubilidad de un compuesto activo y su biodispanibllidad. Asi, por ejempla,
en el libro "Remington: The science and practice of pharmacy” se establece
claramente que para gque un farmace sea absorbido éste infgialmente deber ser
solubilizado, por lo gque [as pruebas de disojucicn ge un farmace resultan ser de
mayaor importancia al momente de estabiecer su bicdisponibilidad®.

En consecuencia, atentamente me permito sclicitar al sefior Examinador la

reconsideracion de las objeciones realizadas a éste respacto.

lvindicacio
* "Rejvindictaciones 1-6: no se define cudles son Jos posibles

antioxidantes",

Frente a este particular, me permito reiterar ante ese Despachic gque &l
solicitante ha decidido incluir en (a rejvindicacidn 1 una lista especifica de 1os posibles

antioxidantes que pueden hacer patte de las formulaciones farmacéuticas reveladas,

De manera especifica, en dicha nueva reivindicacién 1 se ha establecido que el
antioxldante mencionado es seleccionade del grupe conformade por acido citrico,
d,|l-z-tocofarcl, BHA, BHT, monctlogliceral, 4cido ascirbico y propil galato.

Finalmente, resulta de gran importancia aclarar gue la anterior modificacion
lmplica adicionalmente 2 las reivindicaciones 2 a 8, toda wvez que dichas

reivindicaciones son dependientes de la reivindicacién 1.

+ "Reivindicaciones 10-14: se reivindica unz composicion mediante
caracteristicas esencisles de un proceso por lo tanto equivalen a Ia
relvindicacion 9.

Reivindicacién 15; se reivindica una formulaclén mediante
caracteristicas esenciales de un proceso.

. Remington: Tha scjence and practice of pharmacy; Philadelphla college of pharmacy and sclence;

Twantiet!lt editlon: 2000; paginas: $85-957,
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Relvindicaciones 16-19: Se reivindica una composicién dependiente de
una rejvindicacion de formulacidn. Se requiere unificar términos".

En respuesta a lo anterior, me permito manifestar que el solicitante ha decidido

eliminar s refvindicaciones 10 3 19 actualmente presentadas, con lo

cual se superan Tas objeciones reafizadas por ef sefior Exarminadar & éste respecte.

» "No se reconocen las diferenclas entre 1a composicion de las

reivindicaciones 9-14 y Ia formulacion de fas reivindicaciones 15-19".

Frente a este particidar, me permito manifestar gue ! solicitante ha decidido

elimingr las relvindlcaciones 10 a 19 actualmente presentadas, con o

cual se superan las obieciones realizadas por el sefior Examinador a ésie respecto.

5 A NoVEDa

De otra parte, el sefior Examinador ha chjetado la novedad de |z
reivindicacién 2 actualmente presentada basandose en (25 enseflanzas del
documento US 2002/0001137 {D1).

En este sentido, el sefor Examinador argumenta basicamente que los
elementes caracteristicos de la composicion de 'a relvindicacidn 9 (compaosicidn oral,
CCI-779 y granulacion huhmeda) habian side divulgados prevismente en el Estado de
la Técnica, v especificamente en la pagina 3 de! documento D1.

5.1 CONSIDERACIONES RESPECTO AL DOCUMENTO US 2002/0093137 (D1)

En términos generales, el documento D1 ensefia el uso de CCI-779 en el
tratamienta de neoplasmas, astableciendo gue dicho compuesto active puede estar
contenido dentro de cualquier forma oral convencicnal (tabletas, capsulas, etc), ¥
puede estar mezclado con aglutinantes y/o diluentes inertes farmacéuticamente
acaptables.

Asimismo, dicha anterioridad ensefia que las formulaciones de tableta
conteniendo CCI-779 pueden ser obtenidas mediante compresién convencional,
granllacion himeda o granulacidn seca, utilizande adicionalmente diluentes,
enlazantes, lubricanies, desintegrantes, asgentes modificadores de superficie vy

agentes suspensores y establlizantes,

Ahora bien, con base en lo anterlor ¥ con el dnimo de demostrar el caracter
novednso de 2 nueva reivindicacion 9 frente a las ensefianzas del documento D1,

iniciaimente me permito sefalar que, --tal como se menciond previamenie en el
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numeral 3 del presente memorial-, & solicltante ha decidido modificar dicha
reivindicacian 9, haciéndola dependiente de la reivindicacién 1.

Por 10 tatito, es clare que la formulacian farmacéutica a fa que ahora se hace
referencia en la reivindicacién en cuestién Incluye una granulacion caracterizada
porque cormprends: (1) CCI-779, (i1} un polimero seoluble en agua, (i) un
surfactante, (iv) 0.01% a 1% p/p de un antioxidante seleccionado de! grupo que
consiste de: acido citrico, d,l~o-tocofero!, BMA, BHT, maonotiogiiceral, acido ascdrbico
y propi! galate, y (¥) un agente modificador de pH.

Sin embarge, tal como el sefor Examinador lo afirma en su Concepto Técnico,
el documento D1 falla en enseiiar una formulacion farmacéutica que comprenda CCI-
779 como ingrediente activo junto con 0.01% a 1% p/p de un antioxidante
seleccionado del grupo conformade por: acido citrico, d,l-a-tocofero!, BHA, BHT,

manotioglicerol, acido ascérblco y propil galato.

En consecuencia, dicha nueva reivindicacidn 9 resulta ser inequivocamente
novedosa frante a las ensefianzas del documente D1, curmpliendo a cabalidad con fas
disposiciones de patentabllidad establecidas en &l Articulo 16 de Ia Decision 486 de
2000,

6.  ANALISIS DEL NIVEL INVENTIVO

De otro lado, el sefior Examinador también ha objetado el nivel inventivo de

la presente solicitud hasandose én las ensefianzas de Ios siguientes documentos:

» US 2002/0091137 (D1)
«  US 5362718 (D2)

En este sentidy, ef sefior Examinador argumenta basicaments que la Onica
diferencia con el documento D1 es que fas compasiciones de la solicitud en cuestion
poseen antioxidantes, o que sin embargo no les concede algunz véntaja tecnica
dehida a que en ¢l estado del arte ya eran conocidas las compesiciones de CCI-779
cbtenidas medlante proceses de granuiacian himeda, seca o mediante compresion
directa,

Adicionaimente, eaf seffor Examinador argumenta que la  adicidn de
antioxidantes es una practica comdn en el dissho de formulaciones, de forma gue un
experto aen {a materiz podric legar facimente 2 las composiciones orales
reivindicadas, mecdiante la realizacién de variaciones a3 Jos comuonentes sugeridos en

et arte previv o ensayando diferentes mezclas.
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En vista de lo anterigr ¥y con 8] apimo de demostrar el inequivoco caracter
inventive que presenta la informacion téenica revelada en Ja solicitud de patente en
cuestion frente a fas ensefdanzas de los documentos D1 y D2, a continuacion me
permitc raalizar un anélisizs comparativg detallado entre las snsefiapzas da tales
anterioridades y la materia revelada en (a presente solicitud de patente.

6.1 CONSIDERACIONES RESPECTO AL DOCUMENTG US 2002/0091137 (D1}

Tal como se menciond anteriormente en el presente memorial, el decumento
D1 ensefia de manera general que las formulaciones de CCI-7792 pueden sar
obtenidas mediante compresién convencional, granulacidn himeda o granulacién
sera, v que dichas formulaciones pueden incluir agentes diluantes, enlazantes,
lubricantes, desintegrantes, modificadores de superficie (incluyendo surfactantes),

suspensares y estabillzantes farmacéuticaments aceptables.

5in embargo, de 13 atenta lectura del documenta D1 es clare gue en dicha
anferioridad no se tiene en cuenta el problema técnice abordado en la presente
solicitud, esto es, de ninguna manera se menclianan ¥ muche menos 5¢ solucionan
los problemas generados por la baja soiubilidad en agua del compueste CC1-77¢
durante la obtencidn de formulaclones farmacéuticas que comprendan  diche
compuesto activo,

Especificamente, en D1 no se ensefia y tampoco se suglere que una
formulacién granulada de CCI-779 pueda presentar una solubilidad en agua
muy superior a 1a lograda cuando dicha formulacion es obtenida, por
ejemplo, mediante técnicas de compresion convenciohales,

Asirmisme, me permitn resaltar una vez mas ante ese Despacho gue dentro de
la amiplia lista de posibles aditives ensefiada en e documento D1 (parrafo 0038) no
estan incluidos fas antioxidantes, y mucho menos se sugiere un antioxidante
escogido entre: dcide citrico, d,t-o-tecoferpsl, BHA, BHT, monotioglicers!, acido

ascorbico y propil gafate.

Ahora, tal y como se mentiona en la dascripcidn de fa solicitud, la formulacion

farmacéutica reclarnada es uha granulaclén que incluye:

(i) CCI-779, {11} un polimero soluble en agua, {iil) un surfactante, {iv] un antiexiganie
¥ {v) un agente modificador de pH,

estableciendo que solo la combinacién especifica de éstos cinco (5) companentes es
la que permite gbtener una formulacién granulada que se caracteriza por mostrar
una selubilldad en agua, y por ende, una biodisponibilidad mejorada del compuesto
active {CC1-778).  Sin embarge, 25 claro gue en el documente D1 no se ensefia v
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tampoco se sugiere fa combinacion especifica de dichas componentes dentro de una

formulacion farmacéutica.

Por Oltimp, tenjendo en cuenta las aflrmaciones del sefior Examinador segin las
cuajes:
"...ademds la adicion de antioxidantes s una préctica cemin en f disefio de
formulaciones; de tal forma que un experto en fa materia realizanda varidoiones
a fos componentes sugeridos o ensayandoe posibles mezclas podria Hegar a fas
compasiciones prales reivindicadas por granufacion himeda ya ensefiadas en
DY fagrando asi mefarar et disclucion y astabilidad,

es absolutamente claro que el analisis realizade por el seffor Examinador no se ha
enfocado de ninguna manera en el momento en que e sollcitante de la invencion en
cyestian planteé el cbjetive de abteper nuevas formulaciones de CCL-779 con alta
solubiligad y biodisponibilidad, es decir, &) sefior Examinador realmente no estd
teniendo en cuenta la impericsa necesidad que existe de que el examen de
patentabilidad que lleve a cabo lo realice haciendo el esfuerzo intefectua! de
colocarse en la situacion afrontada por el técnlco con conecimientos medios en fa
marerfa antes da que &l solicitante de 'a presente invencidn dlera a conocer sus

sorprendentes y ventajosos hallazgos téonicos.

Como consecuencia de lo planteado previamente, me permito manifestar gue ia
materiz revelads en Ja solicitud de patente en cuestidn presenta un evidente carcter
inventivo frente a las enseftanzas del documentc D1.

6.2 CONSIDERAGIOMES RESPECTO AL DOCUMENTO US 53G2718 (D2]

Basicamente, el documento D2 hace referengla a hidroxigsteres de rapamicina,
enseflando que tales compuestos actilan como agentes inmunosupresivas y anti-

inflamatorios,

Adicionalmente, dicha antericridad menciona formulaciones farmacéuticas que
comprenden dichos hidroxigsteres de rapamicina junto con aditivos comunes, entre
ios que se cuentan lubricanites, solubllizadores, agentes suspensores vy de relleny.

Ahora bien, pese a la falta de argumentos técnicos por parte del sefier
Examinador para demostrar la supuesta falta de altura inventiva de ia presente

solicitud frente al documento D2, a continuaclén me permito sefialar ko siguiente:

« En primer lugar, resulta de gran impottancia resaltar que &n &l Examen Preliminar
Internacional realizado a la presente solicitud se estabiecid que an ef documento
D2 no se hace ninguna mencién a posibles formulaclones granuladas del
compuesto CCI-779,
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« Asimismo, me permito sefialar que en el documento D2 no se enseita y itucho
menos de sugiere algln tipo de formulacién farmacéutica que incluya eof
compuesto CCI-779 junto con agentes surfactantes, antioxidantes y
modificadores de pH, los cuales, sin embargo, Son componentés
esepciales dentro de las farmulaciones de la presente solicitud,

» Par uitimo, considero relevante mancionar que el documento D2 no esta dirigide a2
solucionar los problemas de solubilidad e Inestabilidad en agua del compuests
CCl-779, de manera que las enseflanzas técnicas brindadas por dicha anterioridad
ng pleden de ninguna manera sugerir a |12 persona madianamente versada en la
materia ta oltencidn de las farmulaciones farmacéuticas de la presente solicitud vy
mucho menos insinuar &l sorprendente aumento en solubllidad ¥ biodisponibilidad
gue dichas formulaciones muestran frente a fas ya conocidas en el estade de la
pacnica,

Por Jo tanto, atentamente me permite manifestar ante ese Despacho dque la
matena revelada en la solicitud de patente en cuestién tamblén presenta un
inequivoco caracter inventive frente a las ensefianzas del decumento B2, cumplienda
entonces a cabalidad con las disposiciones de patentabilidad estableridas en el
Articulo 18 de la Decision 486 de 2000.

Adicicnaimente considerc de gran wnportancia resaltar gue los documentos
US 2002/091137 (DL} v US 5362718 (D2) fueron citadas en el Reporte del Examen
Preliminar Internacional reallzado a la invencion en cuestion (documentos ansxes a
presente memarial); sin embargo, diche examen de patentabilldad concluyd gue fos
documentes D1 y D2 dnlcamente hacen parte del estade general del arte en
cuastion, pero no resultan relevantes a la hora de analizar el nlvel inventivo de la
presemte sqlicitud,

8. CONCLUSION

Pe conformidad con las modiflcaciones realizadas en el capituio
reivindicatorio de la presente solicitud, asi coma teniendo en cuenta los
argumentos tacnicos presentados para demostrar el evidente nivel
inventivo que caracteriza a la invencibn en cuestion frente a las
ensefianzas de fos documentos D1 y D2, resulia completamente claro gua se
han superado las objeciones expuestas por ef sefior Examinador frente 2 la
presente solicltud, y por tanto, dicha invencién es merecedora del privilegic
de patente solicltado,

Y2

L
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9. Anexo al presente memorial me parmito presentar: Hf‘)

{i} Reclbo nimera 09 - 630 expedido por la Superintendencia de Industria y

Comerelo, que acredita el page de las meodificaciones mencionadas; v

(i} Copia del nuevo capitulo reivindicatorio compueste por 9
reivindicaciones, el cual reemplaza al ariginafmente presentado y en €l
que s& han realizado las modificaciones antericrrmentg mencionadas,

i1D. En vista de tode lo antetior, ruego 2 usted proceder a estudiar nuevamente la
splicitud & Ja juz de )as srgumentaciones presentadas y de las modificaciones
reaiizadas y conceder el privileglo de patente solicitado.

. Sefor Superintendente,
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REIVINDICACIONES

115

1, Una compesicion farmacéutica para administracion oral gue comprende
una granulacién, dicha granutacién comprende CCI-779, un polimero soluble
en agua, un surfactante, 0.01% a 1% pfp de un antioxidante seleccionado del
grupo que consiste de: Acide citrico, d l-a-tocofersl, BHA, BHT, monctioglicerol,

acidae ascorbico y propil galata, y un agente modificador de pH.

2, La composicion de la reivindicacidon 1, en donde el polimera soluble en
agua es PVP, hidroxipropiimetilcelulosa, polietilen glicol, una ciclodextrina o
mezclas de esios.

3. La composicion de la reivindicacion 2, en dande el polimere soluble en
agua es PVP.
4. La comiosicion de cualquiera de las reivindicaciones 1 a 3, en donde &

surfactanie es polisorbaio 80, launl sulfato de sodio, dodecil sulfato de sodio,
una sal de écido hiliar, un aceite vegetal atoxilado, un copolimere de bfogque
polioxietileno-polioxipropiteno, o un poloxamero.

5, La composicion de la reivindicacion 4, en donde el surfactante es lauril

sulfato de sodio o dodecil sulfato de sodio.

6. La composicion farmacéutica de cualquiera de las reivindicaciones 1 a 5,
en donde el agente modificador de pH &3 seleccionado del grupo consistente
de citrato de sodic, acido citrico, acido clorhidrico diluido y mezclas de estos.

7. Un proceso para preparar una composicion oral de CCH779, que
comprende;

{a} disalver CCI-778 v 0.01% a 1% p/p de un anioxidante en un
alcohol,

(b) disoiver PYP, un agente modificador de pH, y un surfaclante en
agua,



e
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{c) combinar las soluciones acuosa y alcohodlica para proporcionar
una solucion hidrohdlica;

(d} adicionar la solucidn hidrshdlica 8 una mezsla gus contiens LN O
mas excipientes intragranulares,

@)  granular la mezcla; y

{ft  secarla granulacion resultante,

8. Un procese para preparar una composicion oral de CCI-779, que
cormprende:

{@) disolver CCL779 ¥ 0.01% a 1% p/p de un anticxidante en un
alcohal;

{b) disolver PVYP, un agente modificador de pH, y un surfactante er
agua;

{c)  adicionar las soluciones acuesa y alcohélica por pasos, yen una o
mas porciones de cada una, a una mezcla que conhtieng uno @
mas excipientes infragranulares;

{e} granular la mezcla; y

{h secar la granulacion resultante.

g LUna composicion oral de CCI-7792 de conformidad con la refvindicacion

1, preparada por granulacion en himedo.

~

i
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ST OF CE1-779 A% AN ANTINEOPT ASTIC AGENT

BACEGROUND OF THE INVERTION

[H0l] This spplication cluims prioity Gom copending
provisional applization Secial Mo, 600249077, filed Mov. 15,
KK, e cmire djselosues of which s Bereby epeamorasd
Iy peferuncs,

[MMI2] Lhis iovention relates to the use of eapantyein
A2~esher with 3-bydroxy-2-(hedea gy metlivI-2 -mel b iprops-
pri; acd (CC-779Y as an antiteoplastic agont

[#03]  Rapamyein i @ macrocyelie eicoe antdbictis pro-
duced by Strepromyces wgroseopicas, which was found 10
Bave sofifungad poosaty, parieolany gEainst Congtel el
cerng, bath i vdlro and doovive [C, Vering e a1, T Andbict
28, T2L (1975) % MW, Scheal ot ul, ). Amikaot, 28, 727
(1975 Mo Bideer ot al, 1o Amtibint. 31, 539 ¢19743); U5,
Fat. Mo, 3,929,992 and TS, Pal. Na. 3,993,749], Addition-
ally, vrperyein alone [T18. Pal. No, 4,885,171 or in com-
bination with pisibanil (L%, P No. 4,401,653 has beco
show to have antilumor activisy,

(o] Uhe immunesoppressive cieets of tapamyein have
Beun disclogesd in FASTER 3, 3411 {1989), Cyelosporin A amil
FE-504, albes mavnoe yelie molecules, abss bave leen shown
10 be efective 45 smmunosuppressive agenls, therefors usa-
[ul in peeventing tamsplant rejection [FASLER 3, 3411
(1989); FARER 3 5255 {19%9); I Y. Calos ¢; al., Lancet
L1E3 {L978); apd T7.5. Paw Mo, 51008997 B, Martel <L ol
[Can. J. Physiol. Pharonacol. 55, 48 {1977)] disciosed 1hat
raparnyoin is etfective (o e expatimental allergic encepha-
lomyelitis mede], & mostel Lor mubiple selerssis; o e
adjuvant acibitis model, o medel for deumaidil arileics;
and cffectively inhibited the focmation of [ek-like antibod-
S,

[fGS]  Rapammecin (s atso wse Tl 06 presenting or ireeling
syslemic lupus cavihemaiosus [LS Palo Na,o 5075 000],
pulmenary mlazmation [U.5 Pal, No. 5,080,868), inswlia
depenslent disbejes mellius [0S, Pal, Mo, 5,321,000, skin
disarders, snch as psoriusis | D5, Pat. Mo, 3,255,730, bowel
cisurders [US. Pat, Mo, 5,286,721], smoath muscle cell
praliferation and (ntimal thickening fallewinn wasoulay
ey [LL5. Pat- Mos. 5,388,717 unad 5.516,781], adult T-cell
lewkemiadymphoma [Lurepean Pateat Application 525 9466
AL pewlar imllammadion [UL8, Pat, Moo 5,387,589], mulig-
mans cacviiomad [11S, Pai. Mo 5,208 0187, vardise inllam.
matory discase (05, Pat, No, 5,496,632, and ancmia (U5,
Iag. M 3,561, 138).

[tHiha | The peeparation and use of hydmxyesters of rapa-
nvgin, inehding GO, are disclosed in U8, P Moo
5362 715

DESCRIFITON OF THE [(NVENTTON

[M07]  Uhis invencion provides the wie of CCLTY as an
antineoplastic agent, and pacticulsdy for tsoplasms which
ure relractory o standacd hecapy, w0 for whom slandard
theraty 5 ot appropriate. In pacteafar OO 7Y 55 ugenildl 1n
the tredlment of reoa] caocer, satt 1E8sie canoer, Droast
vancer, nelrdendoenng tumar of the lumg, cerdical cancer,
wrerive waneel. pegd snd neck cuncer, ghoblastors, aon-
small Tong cell cancer, prostaie cancer, pameccatic cander,
rmphennz, melinans, small e2ll lung eancet, ovarian can-
cer, endometrial pancer, and colon vanoer,
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[ODMS] A vsed in accondance with this invention, the rm
“lesatment™ edns realing 2 mamomal haviog & peaplastic
disicase by providing sail mammal an effective amounr of
LT with the pumpose of inhibiting growth of the
neaplasm (n such reammal, sradication of the geoplasm, or
pulliaran of the neoplasm.

[O009]  Asused in accordance with this {nwenlion, the term
“peoviding,” with respecl to providing CC-779, means
githet directly adminizteriog CCTTY, or admivistecing a
prodlug, derivative, or analeg which will foon an effeciive
emount ¢f CCL77 within the body,

[001n]  As used in aceordapes wid s invention, 1he lesm
“refructary neoplam'' refery e neoplisms in patients which
typizally had progressed following treatment with standard
choemotberapy 1hat was appropriale for that given neoplusm,

(1] Vhe preparation of CCL-779 5 desceibed in U5
Pal. Mo, 5,362,714, whizch is herely incorpoistoed Ty refec-
£,

[MMZ] The snincoplastic activity of CC-779 was cone
firmedd in 4 preclinieal in vitco and v vive standard phar-
macelogical esl procedure which messured the abiliyy of
CCIT79 o 1oeit human cenal cell caneer {3 rapidly progres.
sive disease with very limited lreatmenl opriong), as well as
in fwo Phase T human ¢linical trials. The procedures used
and resnlty gbiained are brigfly descrbed below,

PRECLINICAL 1EST PROCEDLURES

T0013]  In witre 1est procedure: Reaal umor lines HTH-44
and CRL41161 were oblaned Teom the Amercan Tissuoe
Culture Collection (ATCC), Berhesda, Md, SN12-C line was
obtained Leem Die, T Fidler, M.D. Anderson Hospial, Hous-
1o, Tex, Cells wers plaled in MEM {fiiben} supplementsd
with 2 b whdarnine, 1 mh sodium pyasate, 5 ml peni-
clilin-sirepieryein solition, 1 mM non-essenlial aminn woid
solueion, 100 foral bowine solution. Cells {5x107) were
platee in 05 well plates with a fiou] voluwe of 200 ) end
imculated for 24 Lowrs at 37° C. Log dilutions of CC1-774
beginning at 100 we'ml were hen added o 1he culiures Far
24 howrs. Uver the las 5 howes, cells wore pulsed with 1 pci
H-tbymiline (New England Nuelear, 6,7 eifm Mol), Cells
were then haryesied and lhe depree af thymidine uptahe
determined by Nguid seintillation spectremetry. The [Ty,
wis determined as the concentration that produced 50% of
th Ak imumn uplake of thymidine in eantral unleeated cells,

[BOIL] I v test procedure: Feronle Baltet o e
were obtained fram Chavles River Labhs, Wilmington, Del.,
at 4-8 weeks of wpe. Mice (n=10/group) wers ijeced sc
with Sx10% celle eesuspended (m a 50% salution of Matdgel
(I Binsciences) and sumors allowed o develop. When
fumuc sies reached 100 mg, mite were weated orally with
CCL- T a1l 25 mgedky. CCLT79 wins dimiead for 5 censsculive
days with repeased 14 day cycles throughont the ducation of
the exporiment. The feroiladicn used for $0-779 was o
% ethanal, 45% phosal, 19 lween 80 vehicle for resus-
peoding, COCL774, where the slock was resuspended into o
(o000 ditutipn o the vobiels (rior to dosing. Tomor grossti
wits evitlugled using & vemier caliper and volune (lswsb)
ws anveried 1o mass Using the foymula: Do,

[6015]

[0016] LEuman renul celf weears were enlrseed in witr in
the presence or abscnee of CCL-TT9 for 3 days and the eflect

Fexnlts;

L

h]

\,L_J'

/

o



UJS 2002/0001137 Al

an geowth determined by Tl-tryoniding wneorpatalion of
contmol wersus teeated cells, Talde 1 sbows tlat T, (5065
prawth inhibitory congenrration) fer all 3 lines tesred was im
1he ow o range.

TABE 1

The efect 20 COTH n Lhe giawsl of hunina reval tunar geliy de v

CUYT T, (o)

Heval Limar Tiae

-1 5.0
CIRL-1141 ]
R RN 54

[®17] The effert of OCLTTD i o humeo renal lings
(HTB-45 and CRL-LLEVY wgre witn svalamed i wivn by
eigrafting wwmoe oslls ng the Hanks of oude mice. Oaoce
oy wece established 0 a sise of about 1M mp. mice
werd draaed with COCTTY o a wohicle comieol. JTenmunt
withh O 778 a1 25 mgekyz veswited in signiticant (nkdbinon
of Tumee el growtl in il eees [ Table 20

TRy Table 2 Eflect ol OO-7M on the geowih of hunran
read fumet cells i oude Mouse @edoprafts

TABLE 2
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THOI5] 4, A et & webks since any olher investigs-
Lirnal agenl.

[0028] 5. Age at Jeast 18 years old-
J0027T & Adequate booe marrow, renal, aod hepaiie
funeteen.

[L028] 7. Serm cholesters] =350 mgidL and irig-
Lyzerides @300 mgal,

2] A, BCOG pelonnance siems D62,

[0030] 9. Tife expectancy af at leas! 3 months.

THU0RT 10, Higned, daled, witnessed wrilten formes
coisEnl.

[0321  Adetal of 63 patients and 249 patdenls were enroallel
in first and second studies, respecrively, Dose levgls ranged
leam .75-24 mygem® and T.5-220 mym®, with the dailywxS
every Z wieks and weckly sehedules, rmspeclively.

[()33]

obtained:

The fullewing summarizes the jesolls (al wers

(03T [0 paticols bovied ronal canecr on dhe Weekly
schedule, 1 paelial cesponse {5 50F reduction in Leniog sia}

117 o= the grosan ] af Fuaceg rennd Fipor cella fp oede meoras xesoaaiis

Temnl Mass Jmp?

Mug M r—
Cel” Lins  Trentiees 4 v 1] 25 FL-] 55
B4 corirel 258z 27 ]9 =1k G o1 BE IRE e A 2od5 = 4y 21y 5 342
et =0 = 1% iS4 513 T e dne 453 + 4% apll m LESS UG 2 ATA"
o T 17 7l d| 41 i 4
CRI-TIEL Coalzal Mledf 3ExdE dldzan da0 e 127 548 =2T 507 =136
ol 2 4 =160 338 £ 17 Abe 130 1320 2 14 L]
- Lo ot = 3 2 53

. vihae - 206
o T - Teen!@aitmal » 100

14

Y Twen singhe upent [CET-FYS) Thase 1 clenion] trials
hiave heen conducted, In the fest stody, CC-779 was adinin-
srered wy 3 30 minoee v infasion daily for 3 odays, svery
D W N wEERE tnoTHC scoandd stuay, LUV was
aclmicsieres] as 2 30 maanwe v inlesion, oo weekly, Both
leials weere apen label, ascending dose, single-ase, multi-
cerber sradids, Pmietds wele wilownd jo cominne weatmant
as boow as the CCLTTS was wlerated and there was no
wvidence af obeinus disesse pragression. The fallowing
aligihiliby criler weit wred

[021]  lneiusice Crileria

(lizical ‘[tial:

TMN22] 1. Mtlents with g Distologic dizprosis of
acdvaenced caneer fsalisd Wrnoes and, e Uee Qestsiey,
lymphtomasy who gre reftugtory w0 slanducd therypy
o for whoen standacd Mmerapy i3 ol appeopriane,

[0023] 2. Meastrable or evalualle discase.

[MN24] 3, A leasr 3 wocks singe pricr chemetletpy
undoc raciation thepapy (6 weeks sigee nitemsoeneas
ar milugoyein C).

and 2 rrinol ruspenscs (2% bul <507 reduction o lamor
sizn) wege Slweried, To tepil vamert palEns 00 the dailyxS
schccule, | mior response, 1 uneonfimed minar eespanss,
and 1 stable disease (<E35 ncrease (0 =33% reduction in
e Sizey \asting SpproRimeteny 3 cbnils W ghached.
In patisnts buving s0fl tasue sarvoma on the dailyx§ dosage
schedule, 1 passible partia] respanss, 2 minar responses, amd
1 stable diecece Vastlhe apprUAbmiely S monihs were
ohserved. In patents with breast capcer oo the weekly
degige schedule, ooe partial respotse wis observed, To
pabients Wikl nearoendoerine wmer of e oy on The
weekly dosage scheduls, one partial response was observed,
In palients having cervical cancer on the datly«s desape
Bohednle, owe Thinor RpUESE Wik eheeriel Inophbems
having utering canaer reoeiving the deilv«d dosape sched-
wie, oee weonfimed minor respotse wis obseeved. In
maHeois baving head aed neck, canper teoniving the dailyas
dosage schedule, 1 stable disease for approximately &4
aoiths was chserved, In pafients haviog nog-small cell wog
papeer reqeiving the duilyed doseges schedole, one pastial
roaprnge was abscrved, These resulls aee partigulacly surs
pristieg, considering that (he paticnts in those swdics bud
wcheaatced cancers 1hal wers enecally telvackooy to shandasd
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teealment, and alsa eonsicderinn thal hese wers Phase [
clinical trialg, io which eficacy s ofien Lnuted, as the
primany objective of a Fhase | izl is o deenine 1he safery
and wletability of 1he dmg being evalnated.

[M35] Based on the csels of the preclinival and clioieal
eyt oroeedures, CUL-T7Y s usclul in wengmny aeoplasms, in
partientas, jeimctary aeoplsms. Mane panieylarly, O01-TT0
as ULl oy dreating treatment of fenal carcinoma, seil sk
CHrLImOI A, nreasl cancsr, neoroengdierine sumor ol the lung,
cepvical capeer, eerimie cameon, dead sod peals cEpeen mlio-
Blassama, poo-small cedl lung cancer, prostae cancet, pan-
Crearis cancer, lvmphoma, melanema, small ecll huag cane
wer, ewvirlan cancer, eadomelril vateur, and ket cacoon

[r36]  Astypical with chemeotherapy, dosaps IEglmens e
ehascdy mrritored BY e peabag physician, based an
mumerens faclos including e severity of e diseasc,
response to The discase, any teatment eelated waiciies, aps,
aind heattl of the paticst. Dased oz 1he msults obaioed with
CCLA7, L is progected that inilia! iy infusion dosages will
[ eravern abouk §,1 and 100 myps/m when adminigiered on
& daily dowage fegimen, asd bewern sbonr 1oand 1000
mgn when adominiscred onoy weokly dosuge regimen,
Oiher dosgge regimens and vaciatioos are foeesgcdble, qnd
weill e dhgceomiriog el plipsiolen puidanve. B o3s pre-
fereed that CC1-779 13 sdmanistersd by iow, nlusice o orally,
praferably m1he ferm of lablets ar capsules, Oher rontes of
admunETraE &re Ak feasorle, sooh ap via aeleals,
parenterally (hesides Lv., such 1& intrapecionesl and sdbcw-
fancous jnjections), teowlly, iooaoaswlly, vagiosly, and
Lepnsducsafiy.

[M3T]  Mosage renimiens o $xpecied to vary deocrling 1o
e route of adminisration. For sxampls, dosages [o0 oral
adeministyation are often up to lentold greaer than for v,
idrninistralion- T s anticipamsl that CCL779 may be adwmin-
Iglered) ag e kol aolive ehemotheraped e wrent, or may be
parl of 4 chemasiheraptuljc wrmen coplaiaing moee than
one antineaplastic agem. The use of coacomilant chemo-
rgrapeusic wpeang pilen sllows Fop dosage reduction af dach
parienlar agentl, 1berely increasing e 3alely wargin of the
paruculir ageals.

[A038]  Cwal forrulaticons containing e active compounds

aif Thig invemion may Sompeise any conventionaily used oral

Pori® ncludicy Lablels, capstles, Bucew forms, ooches,
lozengus and ora) liquids, sespensicns or soluticns, Capsules
may woirain mixtures of the wotive compound(s) with ingr
Hllesz andior diluems such as he pharmacensically aeoeypr-
able stapches (g, oo, polato or lapioca slarch), supaes,
artificial swosttning agems, powdercd celluloses, such as
rapstalling and microcoystalling celhuoges] Joucs, gelains,
wemns, el Dsefu] tabler Drmukation: may Be made Ty
vuoiveetivnal compression, wel granubaiod®ur doy pranula-
ren meshods and utlice phamaczntically acaptable dihew
ents, Bibding 4 fenls, hlricants, disinte@eants, surfzes Hodis
fying . egente " (Including  gurfaciagls). swwpending B
- stabiliipgy sgenissincluding, tul ool mited o0, mugiesiue
atcarats, gtearic acid, 1)e, sodium Tauc slfate, microors
lalkne eolivdoss, catboxymellyleellulase caloinm, pelyws-
splprerodidong, gelalin, alginie scid, sesein gum, ?{iJ.l'l.thaﬂ
wuml, w epmplex silivales, calsiom valopgie,
plyreine, dextnn, sicross, sarhited, dicaleium phesphate,
salyinm gullate, Lacinse, kualen, mannited, sodium chbnpude,
tale, idry slatehes and powdered sugat Prelemed swelace

Jul. 11, 2002

moditying apsits include neniooic and snicnie sucface
ruodifving agemly, Bopressnralive exames. of sorfaee tindl-

-Eying ageeus intlude, b1t are oot limited 10, pologmmer 188,

henzalkonium chlovide, caleium srcarale, eetastearl alaehol,
ceiomiacmnd] ermilsiiving waex, sorbilan ssters, polloido]
gilicon digxide, phosphaes, sediom dodecyisaifay:, mapne-
siurn alminum siticats. apd triethanckamine, Oyad formmla-
tfons ferein oAy wiitiae stenderd delay o Hme release
formubations W oalter the sbsorptien of e active come
pouad(sy, The oml fermulalion mey also consiyl of admin.
[stermg fhe active Mgrediem o walde or 2 fredl juice,
conlziniog appropridte sohubilizers or emulsifiers a5 needed.
[DO39]  Tnsome casges it may be desirable o adminisier the
compotnds dirtecily to the airways io Lhe form of so aetosel.

[®rg] The crappounds of this inveption may uso be
sckministered parepterally or inraperiloneally. Solutions ot
suspensions of these aclive componnds as & freq base or
phacmacolopically asceptable salt can be prepired in wrater
switslly auxed wdrh 2 surfaclant sueh as hydroxy-propyl-
cellulose, 1dispecgions can also he prepaced in glycerol,
bguid polystbylens glycolk and mixlyres Wereol o omls
Under ardicary condiliops of sprage and use. these prepa-
ralian Geoldin o presecvative to peevent the growth of
ST (LT,

[MO&)] ITe phacmacduticsl frms sitalle far injecikle
use aclncle slgrile aquecns sedwiions or dispersions agpd
steTile powders for the exemparmecys peoparation of sterile
injpctable splutions ot dispersions. It gl cases, tic faon
st b staedle wad muost he Nuid wo e eXxfenl thal casy
syringability exists. I must e slable wnder the eooditions at
manuficuiee ano storape and st Be preseoved agatas die
conlantpating action of migiaorgaaisms such a3 haicria
urid fungi, The cartier can be A solvent or dispersion meditm
contaiting, fur example, seater, sthanol, polydi (e, miye-
wral, propvlens glyeol and Yiquid pelycthvlens glycol), suit-
able mixtures thereat, apd vepgetable nils.

[0042] For lhe purposes of this disclesuce, transdernal
admimistraons sre woderstood o include all administraicns
actoss the surfave of the body wod the joner Huings of bodily
passages ineluding epilhelial and mpersal tssucs, Such
administraliong may Do varried ot wisg the presenl com-
gounds, or phanmaceutically scceplalble salks thereof, in
Lodions, creams, Ceams, patehes, suspensions, solutons, and
suppositories {rectal apd vaginal),

(W3 Trasderdial adwiinisration may be aeenmplished
through the wse of 4 fransdermal patch conwining the active
compownid ard o camigr thar is inecl to the astive sompound,
i5 mon gl 00 the sy, and allews delivery of the apeat foe
gystemic absorption e the Blnad Stream vis the skin, The
carrier ey Teke any humber af forms such as orcams andd
pITUbents, pasies, ool sod doclesive devices, The crepms
el ointmenss may e viseons bquid or semisolid emulsions
of cithiee the oil-in-witct ar Weator-isnil type. Pasies comes
prscd of absnrptive powders cispersed in persleum or
hyelioplhiliv peirolvum eootainime the active ingredien may
also be suitelle, A varicly of coclusive devices may be weed
10 release the aotive lgrediet oo e hlosd stream Fucl &5
u sotni-pecniealle membrang coveTing o peservelr goalaining
Ihe active ingredient with o withodt 5 cawier, ar 4 matrix
conintning the active tnpredicnt, Chlicr pocliigive doviees ser
Tenoarny 1o e 1isorailrg.

[44Y  Supprsitory [ormulatoos may e made from 1ra-
ditiomal materiaks, neluding covos bugter, withy ot s fiow
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the addition of waxes 1o aher the supposiiory'™s melting
pow, and glycerio, Water salul:le suppositgry bases, such as
polvetbylene elyocls of varlms molssular weirlis, may also
fi wsed.

What is claimed s

1. A mawthad of realing o neoplasm in e ragenal in ped
Mcrend, which comprises oroyviding W seid wammaf an
eflective amount of CC-TTYS.

LA methed of treatieg 2 relTector)y mecplasm in s
myarnmal in need thereol, which eomprises providing to said
mammal an efcetive umowar of CO-779

3 The msthod accoeding to ¢laim 1, whemsio the oeo-
plasm is renal caocer

4, The mahed seconding 1o <laim 1, wheesio 1he neo-
plasm B wodl tHsue surcomma,

& The mgthot sceoediog to clam 1, wherein the neg-
plasm s Tircast cancer.

6, Te methad accoeding s claim 1, wheeein 1he peo-
plasm Iy ¢ nevroendocine tomer o e g,

T, The mahed seconding to claim 1, wherein the nea-
aliEm i% ceovical canesr.

B The method aceepding to elaim 1, whergin (e ago-
plasm s wterins canoe.

Tul. 11, 2002

9. ‘e method ageording to €laim 1, whetsin the neo-
plasen is a head aod pecl coacer,

10. The mcthed ageoeding to cliim 1, wherein the neo-
plasrn is grlicldesiome.

11, The method acecordiog @ <lajm 1, wherein the nec-
plasmn is por-snall cell luog oot

12, The method acoprding to flaim 1, whersin the peo-
plasm s prostate chnecr.

13, The method socording 1o clajm 1, whersin the qeo-
plasm §5 peremedlis gancer.

14, ‘The method aceaedine to claim L, wherein the oeo-
plasm is lymphema.

15 The method socording 1o clyim 1, wherein e neg-
plas is melanoma,

1§, 'The method pecarding to claim 1, wherein the nco-
plasm i senall cell lung eancer.

17 The awibedl aceording to claim 1, wherein g nea-
plastn i5 ovarian caneer,

14, The method agcording to clajm 1, wherein the neo-
plasig js golan cutecr,

1% Tre method geoonding to claim 1. wherein the peo-
plash is endomeirial vancer,

¥ F * £ a
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whersin Rland R3are each, independentty, hydragen
o1 —COCRIRA TR RS CRRIRY,

R¥and R4 are each, independantly, hydrogen, aikyl,
alhenyl, alkynyl, trifluncomethyl, or —F;

RS and RS are each, independently, hydrogen, alkyi,
alkenyl, alkynyl, —(CRIRSLOR, —(F,, —F, of
—C0:RY, or RYand RY may be taken together 1o
foremn X or a gycloaiky]l ring that js optionally
mone-, di-, or tri-substitiuted with —(CRIR#) ORI

R iz hydrogen, alkyl, alkenvl, elkynyl, —(CRR*
WIRW, —CFy, —F, or —COuR1Y;

B8 and RY are each, independently, hydrogen, alkyl,
alkenyl, alkynyl, ~—~(CRR¥ORW, —CFj, —F, or
—C0RY, or BE and R may be klen together to
form X or a cyeloalkyd ring that is oprionaily
mfihee, dis, OFf tri-sobstituied with —(CR*R*+
JAIRID

R1f s hydrogen, alkyl, atbenyl, alkynyl, tei(alloylsi-
¥l to-(alkyDsilylethy], tnphenylmethyl, benzyl,
alkozymethyT, tr-(alkylislylethoxymethy], chlore-
ethyl, or terrwhydropyranyl;

RV i hydragen, slkyl, alkenyl, alkynyl, ar phenvlai-
eyl

X iz ${22-dialkv]){1,3]dioxanyl, 52,2-dicyeloali-
yO[1,3)dicxanyl, 4-(23-dialky])fL,3]dioxanyl, 4
2. 2-dicycloalkyT}[1,3]dioxany], 4-{2.2&ialkyNi1,3-
1diagalmyL ar 402 2-dicvelaatka (L, 3dingalanyl;

b=l

d=0-4; and

=14

with the provise that B and B2 are both not hydrogen
and further provided that cither R1 or B2 contalns at
least one —(CRIRTPORC, X, or —(CRIR4)OR 10 sub-
stituted cycloalky! group, or a pharmaceutically accept-
able salt thereof which is usaful a5 an immunosoppres-
sive, ol Plamranat ey, antifunge, sayiproliferave, and
antitumor agant,

24 Claims, No Drawings
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RAPAMYCIN HYDROXYESTERS

BACKGROUND OF THE INVENTION

This invention relafes to hydroyyesters of rapamycin
and a méthod for using them for indacing immunosug-
pression, and in the treatment of transplaptation rejec-
tion, graft v, host disease, autgimmune diseases, dis-
cases of inflammation, adndt T-cell loukernia/lymi-
Prhome, 3eho temoss, funga infecdons, and hyperprolil-
arative vascular disordars,

Rapamyein 18 a macrocyclic wiens anibiotic pro-
duced by Strepiomyees fygroscepicns, Which wes foumd
& have antifungal activity, particolarty against Candide
afbicars, otk in wero and v wiwe [C. Vezina et al, 1.
Antibiot, 28, T2 (1975); 5 N. Schgal et al,, J. Antibiot.
2%, 727 (1975 Ho A, Baker ot al., J. Antbiot 31,539
(1978 ULS, Pal Nos, 3,920 %92, and 3,993,749].

Rapamycin llone (U8, Pat, No. 4,885,171¥ 0r in com-
hiranon with piciband {LLS. Pat Mo, 4401655 has
been shown to have antitumor activity. B. dMartel ot al,
{Can. I, Physivl. Pharmacol. 55, 48 (1977)] discloged
that rapamyctn 15 effeptive in the raperimental allergic
cncepbainmyelins model, « mode] for multplie selerosis;
in the adjuvaes arthrids model, 8 model for rheumetnid
arthritis; and effectively jnhibited the formagion of IzE-
like antibodiss,

The immuposeppressive effects of rapamycin have
been diselased in FASEH 3, 3411 (1989). Cyclosporin A
and FE-306, other maprooyclic moleculas, also have
veen shown 0 be offective as immbnosupprossive
agents, therafipre useful in prevendng transplant rejec-
tion [FASER 3, 3411 (1989), FASER 1, 5156 (1939); B.
Y. Calne et al, Lancet 1183 £197E); and 118, Pai. N
5. 100,800],

Rapamyain has alsg been shown to be gseful in pre-
venting of treating systemic lupus erythematoses [U.5
at M. 5,073,953, palmanary mflammatiay [UWS. Pat,
Mo, 5,080,899, ipsulin dependent diabetes mellits
[Fifth Iot. Copf. Inflamm. Res. Assoc. 121 (Abstraco,
{1990)]. smooth muscle ¢cll proliieration and intimal
thickening following wascular injury [Mooris, R J.
Heart Lung Transplant 13 (pe 2% 197 (1992)], adult
T-cell leukemig/Tympboma [Evrppean Patept Applica-
tiom 425060 Al and poular inflammation [Suwropean
Patent Applivetion 532,862 Ad).

Mono- and discylated derivatives of rapamycin (ss-
werfied at the 28 and 43 positions) hawe been shown to
be wseful as antifungal agents (UL.5. Par, Mo, 4,316,845}
and pged ko make water soluble aminoacyl prodrugs of
rapaptyain (U5, Pat, Neo 4,050,303 Recently, rhe
numbering  convention  for  vapamyein has been
changed; therefore according to Chemical Abstracts
nomenglature, the esrers described zbove would be at
the 31- and 42- positions.

DESCRIPTION OF THE INVENTION

This inventuor provides derivatives of rapamycin
which are nsefyl a3 immunosuppressive, antinflamma-
tary, antifungal, antiproliferative, and antityroor agents
having the sorocture

an

k]

i

.

wherein B and B2 are cach, independendy, bydrogen
af —COHCRAR 4 CRIR SR R IR 2,

RYand B4are sach, independently, hydragan, alky] of
1-6 parbon stoms, alkenyl of 2-7 carbon atoms,
alkynyl of 2-7 carboo atoms. trifluorommethy], or

—F

B und B pre cech, independently, ydrogen, sl of
16 carbon atoms, 2lkenyl pf 2-7 catbon atoms,
alkynyl of 2-7 eathon atems, —(CRAWYORD,
—CFy, —F, or —CGRM, or RY and RS may be
ialen 1rpether o form X o 2 eygioslkyl fing of
1§ carbon stoms hat is optionelly meto-, di., of
tri-subatiiuted with —{CRAR4LOR I,

R is bydrogen, alkyl of 1-6 carbon atems, alkenyl of
Z-7 carbon atoms, alkynyl of 2-7 carbom atoms,
—(CRIRMNOR, ~CF;, —F, or —C(kR1};

REund R?are ach, independently, kydrogen, alkyl of
i-6 carbon atoms, alkeny! of 2-7 carbon atams,
alkyoyl of 2-7 carbon ztoms, —(CRIRHORI,
—CFy, —F, or —CO3RL, or RE and BP may be
taken together o form X or o cycloalkyl ring of
3-8 carbon atoms thet is eptionally monos dis, or
tri~substituted with —{CRAR T, OR 1%

RWis hydrogen, alky] of 1-8 carbon atoms, atkenyl of
=7 carhon atons, alkynyl of 2-7 carbon atoms,
tri-fabky] of 1-6 carbon atomgksilyl, ei-alkyl of 1-6
carbon gromsisilylethyl, wriphenylmethyl, benzyl,
alkoxymethyl of 2—7 carbon gtoms, te-(alkyl of 1-6
carbon atoms)silylethoxymethyl, chlorosthyl, or
tetrahvdeopyranyd,

RItis hydrogen, alkyl of 1-6 carbon atoms, alkenyl of
2-7 carbon atoms, alkynyl of 2-7 carbon atoms, or
rhenylalkyl of 7-10 carbon atoms;

Wois S T-dally] of 1-6 cavhon wtosesli L Hjdionan
nyl, 52 2-di-{cyctoalkyl of 3-8 carkbon
atoms))[ 1, 3] dioxanyl, d-(2,2-di-(alkyi of 1-6& carhon
atomsN[1,3)diczanyl, 42, 2-divcycloalkyl of 3-8
cachan, ey, 3 demaml, S02,2-gi-alkyl of 1-6
carbon  atoms))[1,3dioxalagyl, or &(2,2-di-(ey-
cloalky] of 3-8 carbon atems))[1.3]diosalanyl:

b={-5;

Dae5 and

fasl-6

with the provise that B! and R2 are both not hvdrogen
and further provided thal either B or R contains gt
legst ohe ={CRBENHORS, K, or—(CRYR4OR W spb-
stituted cycloalkyl of 3-8 carbon atoms growp, or a
pharmaceutically acceptabla sali thereof.
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The pharmaceutically accoptable salts gra thoss de-
tived from such inorgenis catons such 6s sodinm, po-
tassium, and the like; and organic hases such as: mond-
di- and trialky] aniines of 1-6 carbut atems, per alkyl
gronp and mono- di-, and trhydroryatkyl aminecs of
1-6 carbon atoms per alkyl groop, and the like,

The terms alkyl of 1-6 carbon atoms, alkenyl of 2-7
garhon 2toms, and alkynyl of 2-T carhon atoms, include
both straight chain as well as branched carbon chains,
As the compounds of this ihvention can contain more
than ope —(CR*RGR W group, B, RY, £ and B W e
be the same or different. Similarly, when ather generic
subssituent degcriptions are repeated in the same siene-
ture, they can be the sames or different.

For a compound in which B} contains RE and R?
taken together to form X, where X i3 5-03,2-gi-(alkyl of
-6 carbon atoms¥[i,3]dioxany], the allkyl group of X
containg | carbor atom, wnd d=0, R1 would have the
following structice.

[ ]
CHy
—COiCRIR K
2} a

Stmilarly, for & compound in which B! contains R4
witd B teken together ta form X, where X 5 4-02,2-di-
(oyelealkyl of 3-8 carbon atoms)H3dioxanyl, the
c¥clealkyl group of X contains 6 carbon afom, and
d==0, &b would have the following structure,

—CD(CRaﬂ"]p?(_-\CI
H

O

For compounds contrinitg X, preferred compounds
include thase in which fhe alkyl group of X, if present,
is methyl and the cy<loalky] gravp of X if present, Is
eyclobexyl,

When R [%ic nat bydrogen, alkyl, alkenyl, or afkynyl,
ir i5 intended that R1%is a graep that can serve as an
alzahol protecting group. Thus, thase groups are inter-
mediates of free Bydeoxylated compomipds, as welf as
heing biologically active in their own right. R covers
tri-{alkyl of 1-6 carbon atoms)silyl, trifalkyl of 1-6
carbon atome)silylethyl, triphenylmethy], benzyl, al-
konymethyl of 2-7 carbon atoms, tri-(alky] of 1-6 car-
btin atomssilylethoxymethyl, chiorosthyl, and tetrahy-
dropyranyl groups. Othier sleohol proteciing groups are
known by ons skilled in the an and are also considersd
pan of this invention.

Of the compounds of this tnvention preferred mem-
berg are theke in which B? is hydrogen: those in which
B2 is hydrogen, b=0, and d=10; thos¢ in which B? is
hydrogen, b=0, d="0, und Bfand B are each, indepen-
dently hydrogen, alkyl, or —{CRFBMORY, or are
talen together to foom X

Compoundes of this invention having the ester group
—COICRIR ¥ CRIRDACRIRIRT) it the 42- or 11.42-
positions can be prepared by acylation of rapamysino
uging protected hydroxy and polyhydroxy acids, alkoxy
ar polyalkoxy carboxylic acids that hawe heen acti-
vated, followed by removal of the aleshsl proteating

5

5

0

35

45

50

s

&3

4

groups, if so desired, Several procedarss for carboxyl-
ate activation are kogwn in the ert, but the preferrad
methads utilize carbodiimides, mixed anhydrides, or
acid chlorides. For axample, an sppropriately subsii-
nzed carboxylic asid can be achvared 25 a mixed anhy-
dride, with an acylating group such es 2.4,6-trichlore-
benzeyl shiorde Treatment of rapamycin with the
mixed anhydride under mildly basie condition provides
the desired compommds. Altemanvely, the acylation
reaction can be accomplished with 1-(3-dimethylaming-
propyij-3-ethylearbodiimide hydrochfovids and dimne-
thylaminopytidine. bMixtures of 42- and 31,42-asters can
he seperated by chromatogrephy.

The 3l-ester-42-Yydroxy compounds of this inven-
tion czn be prepared by prowcting the 42-alcchol of
tupamycin with 2 protecting group, smch as with 8 tert-
butyl dimetliylsilyl group, followed by esterification of
the 3 l-position by the procedures described shove. The
preparation of rapamycin 42-silyl athers is described in
1.5 Pat. Mo. Bl 5,120,842, which # hereby incorpo-
rated by reference, Remowval of the protecting groun
provides the 31-esterified componnds. In the egse of the
tert-buty] dimethylsilyl protecting group, deprofection
can be pocomplished under mildly acidic conditions,
such as aeetic acid water/THF. The deprotection pro-
cedurs 5 desonbed in Exampie [5 of U8, Pat. Ne
5,118,678, which iz hereby ingorporated by reference.

Having the 3\-position esterified and the 42-position
depeatected, the 42-position can be esterifed using a
diffarent acylating agemt then was rescted with the
31-gleohol, to give sompounds having diffcrent esters at
the 31- and 42- positions. Alternatively, the 42-esterified
compounds, prepared as described above, can be re-
goted with a different acylating agent to provide com-
pountds having diffecent esters st the 21-and 42-posi-
ticos.

Thiz invention alzn covers apalogons hydroxy eters
of ather rapamycips such s, but not limited fo, 29-
demethoxyrapamyein, [IL8, Par Moo 4,375,464, 32-
demethoxyrapamyein under C.A. nomenclaiure); rape-
mycin derivatives in which the doable bonds in dhe 1.,
3-, and/ar S-positions have been reduced [L1S. Pat. No.
5023,2582]; 29-desmethylrapamyem [US Pat. No
5,093,339, 32-desmethylrapamycin uoder C.A, nomen-
clature]; T, 2%-bisdesmethylupamycin [U5. Pal No.
5.093,333, 7,32-desmethylrapamyein under CA. ao-
menclamere]; and 15-hydroxyrapamycin [U.S. Pat. No.,
5,102,876]. The disclosures in the above cited U5, Pa-
tents ars hersby incorporaved by veference,

Immunceuppressive activity (or representative com-
pounds of this invention was evaluated in an in vitro
standard pharmacological test procedure to méasure
the inhikition of lymphocyte proliferation (LAF} and in
two in vivo standard pharmacological test procedures
The pinch skin graft test procedure measures the inm-
ooEuppressive activity of the compound testsd a well
&s the ability of the compound tested 1o Inhibit or (reat
transplant rajection, The adjuvant arthritis standard
pharmacological test precedure, which measures the
ability of the compound tested to inhibit immune medi-
ated inflammation, The adjuvent arthritis test proce-
dure it a standard phanpacological test procedurs for
theamatoid arthritis. The procedures for thess standard
pharmacclogical test procedures are provided below,

The comitegen-indnced thymaryte proliferation pro-
cedure (LAF) was used as an in vitro measure of the
immunosuppressive effacts of rcpresentative com-
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pourds, Briefly, cells from the thymues of normal
BALB/: mige are cultorad for 72 hours with PEHA and
Ii-i nod porlaed with trtigted thimmidine during the last
six hoors, Cells are cultursd with and withowt varicus
concentretions of ympamyein, ovclospoon A, or test
compounsd. Celis are harvested and incdrpomted radio-
activity is determined. Iuhibition of lymphoptolifera-
tion j§ assessed a5 poroent change in couUnts per mitute
from nosdrig treared contrels, Feor eich compound
eviluated, Tapamyiin was also &valuated for the pur-
poses of comparison, An ICsp was obtained for rach test
compound 25 well gz for rapamyein, When evalyated s
a sofaparattr for the representative compounds of this
invention, rapamycin had an Toso ranging from 0.6-1.5
bl The resnlis obtained are provided as an ICsyand as
the percent inhibition of T-gell proliferation at 0.1 phd,
The reyles ghained fior the represcotative compounds
of this invention were also expressed 2 a ralin com-
pared with rapamygin, A positive patio indicates imaon-
pesUppressive activity. A rarie of grogher then § inde
catet that the test compoiznd imhibited thymocyte pro-
liferation to o greater extent than raparavein. Calcols-
tiott of the ratio & shown below.

Iy < Rapuemycin
1T af Tey Componnd

Represemative compounds of this ipvention were
also evaluared in an in vivo test procedure designed to
determine the survival fime of pinch skin graft from
male BALEAs donars transplaniad so male CoH{H-R)
recipients. The method is adapred From Billingham E.
L. and Medawar P, B, L Ezp. Biol, 28:385402, (1951),
Briefly, a pinch skin graft froor che donor was grafted
on the dorsum of the recipient as a allograft, and an
isograft was used as control o the sape region. The
recipients were treated WwWith cither varying foncentry-
tions of test compounds mtraperitoneally or orally.
Rapamyoin was used as 8 test control. Tintreated recipi-
enis serve 33 rejection control. The graft was moniforgd
daily and opservations wers tecorded until the grafe
berame dry and formed a blackened scab. This was
gemsidersd 45 the rajection day. The mean graft survival
tme {numbsr of dawe-53.0) of the drug treatment
groep was compared with ihe conteel group. The fol-
lowing table shows the results that were abtsiped. Re-
sults are expressed pe the mear survival time in days.
Urtrested (poairol) piech skin grefis sre urpally ro-
jected within 6-7 days, Compiunds wers tested using 2
dose of 4 ma kg

The adfuvant arthoitis standard plarmacslsgics! feat
procedurs measurss the ability of test compounds to
prevent inwnuns mediated inflammation and inhibit o
rreat rheumatoid arthrivis, The Ffiowing briefly de-
scribes the test progedure wsed, A group of rats (male
inhread Wistar T ewis rats) are pre-tredted with the
curmnpound to be tested 11 b prior to sotigen) and then
injesied witk Freud's Comrplete Adjuvant (FICA} in the
right hind paw for induce arthrtis, The eats are then
orally dosed on 3 Monday, Wadnesday, Friday sched-
ule from day O-14 for a total of 7 doses, Both hingd paws
are meastred oo days 16, 23, and 30. The difference in
paw volome (mL) [fom day 16 to day O 15 determined
any] a pereent change fremw control is abtaimed, The left
kind paw {uniniected paw) inflammation 15 cavsed by
T-cell medisted inflammation and i recorded in the
gbove table (9% change from conteal), The dght hind
paty nflammation, on the ather haad, @5 cudssd by fon-

5
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specific inflpmmation. Compounds were Tested at a doge
of § me/kg. The results are expressed as the percent
ehange i the uninjected paw ot day 16 versus control;
the more negative the peroent change, the mors potent
the compound. Bapamycin provided berween —70%
angd — 9045 change vemts contpyl, indissting that raps-
fycin treated rats had between T0-30% lexs jmewns
induced inflasmmation than control rats.

The resulis obtained 1o these standard phermannbag-
ca} est procedures are provided following (he proce-
dyre For making the specific compeunds that were
tesred.

The tésults of thest standsed pharmacelogical test
procedures demonstrats Immunodippressive aotivity
both in viego and in vive for the compounds of this
invention, The results oblained in the LAF test prose-
dire indicates suppoession of T-osll  preliferston,
theraby demongtrating the impanosuppressive activity
af the compounds of this invention, Further demangtra-
tion of the otility of the compounds of this ipveation as
muncsapprassive agents was shown by the regalts
ohizined in (he skin graft and adjpovant arthriis standard
pharmecologics] st procedures. Additionally, the re-
saits obtained in the sidn graft eest procedure forther
demonstrares the ability of the compounds of this inven-
tioe to treat or inhibll transplantation rejection. The
regults obtained in the adjuvant arthritis standard phar-
macHogical fest procedure furthar damopstrate the
ability of the compounds of this invention w0 treat or
inhibit rheumataid arfluritls.

Based an (he resulis of these standard pharmacologr-
cal test procedores, the compounds are ugeful in the
treamment or inhibition of trangplepteGon rejaction smch®
a5 kidney, heset, liver, lung, bone marrow, pRTNCTELs
(islet aells), cormes, small bowel, and skin allografts, and
heart valve zetiografty: jn the freatment of inhibition of
mtounmune digeases guch a9 lupus, rheumsioid 2rthri-
tis, diabetes meliitus, myasthenia gravis, and maltiple
Solerosly; and dissases of inflammation such as psotiasis,
fiermarits, Sc¥ems, sebofThea, inflammetory bowel
disease, puimonary inflammation (incleding asthms,
chromio obsitiedve puliongry dipsess, mphysema
ACute vespiratory distress syudromee, bronchitis, and the
like), and eve uveilis.

Beeause of the activity profiie obtained, the gom-
pounds of this invention alw are considered to have
sntihmior, antidmgal sctivides, smd andiprolferativl
widvides? The comphunds of this inveation therefbre
also useful o treating solid tamors, adult Tecell leuke-
miaTymphoma, fungal infecrions, and hyperprolifera-
tive vascular diseases such as restendcsiz and atherogcler-
osis. When used for resienogis, it Iy preftrred that the
eompounds of phis invention ars vsed to toeat restenass
that ooours following an sngioplasty procedure. When
used for this purpose, the compontds of this invantion
cun he adminmiared poior (o the procodure, during the
proeedure, subssgquent to the procedure, or any combi-
nation of the ghaove,

When admirustarad tor the treatthent o induibnition of
the abayve dikaase states, the compounds of thls ipven-
tion can be administered 1o 3 mammpal orally, parentar-
ally, imranasaliy, intrabronchially, (ransdermally, topi-
-:a.lhr, intravaginally, or rectally.

It i3 confemplated that when the compounds of (his
invention ae aeed S AR O mCCCAGRATSEYY O i

flamowrory agenk they can be administared in conjunc-

Hon with cne or more other immoporeglatory agents.

&G 7
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Such other immunoregulatory agents inclide, But are
ot Wmited to wathioprine, corfoottercids, such as
preduigone and methylpredsizolone, eyelophpaphia-
mide, rapamyecin, cyciosporin A, FE-50g, OKT-3, and
ATG. By combining the compaunds of this invention
with such other drugs or égants for inducing imseno-
sppIesion of weating nllammatary conditions, e
lesses amounts of cach of the agonts are required to
echieve the desired effect. The basis for such earabina-
tion thetapy was established by Stepkowskd whese re-
sults showad that the use of a combination of rapamycin
angd ey tloypotin A ot syblherapetite doses sigmificantly
prolonged heart dllograft sucvival time. [Transplania-
tiem Proe. 23 507 (1991)).

The compounds of this invention can be formalarad
neat o7 with o phermacaytical cern¢rdo 2 mapmal in
need thereod. The poarmacenttcsl cordier oy e st
oF Ligutdy When formuniated oraily, it has been found
that 3019 Tween 30 in PHOSAL PG-50 (phospho-
lipid concentrate with 1,Z-propylene glyeol, A. Natter-
mann & Cie, GmbH) provides an acceptable oral formu-
Tatiim.

A solid ecarrier ten include one or mone substances
which may aiso act as favoring agents; luhticaniy, salos
biliers; muppending agents, fillers, glidants, compressiin
ajds, pinders or-tablet-disintesrating agene; it can also
b an tncapstiniing maeris. In powders, te carner Is
& finely divided solid which 5 In admizture with the
fingly diviged aetjve ingredient In tablets, the sctive
ingredient is mixed with a ¢arrier having the necsssary
compression properties in suitable proportions .and
comnpated i the dhape end sire destred, The powders
and tablets preferably contaln up to ¥W% of the active
ingredient, Suitabla solid carders include, for example,
cafcium phosphate, magnesiom steprate, (ale, sugars,
laciose, dexerin, starch, gelatin, oellolow mativyl b
okdmapIow melting wexes and ion exchange rogns.

Liquid carriers Are used in preparing solutions. sus-
pensions, emulsiops, syrups, elixirs and pressurized
compasitions. The active ingradient can ba dissolved or
suspeaded in 4 phitmacewdoaliy accepiushs Higuid car-
tier such 2y water, an organic solvent, # mixture of both
oI phtrmecerbieally-accsntable oflaor fats, The Hquid
carpier can contiin other sultable pharmaceutical add;-
tives such ag solubilizes, conlsifers, bulfars, presems-
thigkeningwigeats; 2olors, viscosity regulstors, stakiliz-
L5 OELfanaragatory, Suitable examples of liquid car-
riers for oral and parenteral adminigtration include
water {partially containing additives a8 sbove, ez caly
lalogs, deriyitiomg, prefemsly 0un-
callialose . godutian), - alcphols, (incuding monokydric
aleshels and polyhydrie slochaols, e g, glycols) and thel
derivatives, Apgeilale. g fractionated cagonut ol and
arachis oil), For parenteral administration, the catmer
Ak alwo b o oily aveer sach s othyl oleate and faopro-
py] mynistate, Sterile liquid carders pre useful in sterile
liguid form compeositions for parenteral adminisiration.
The yuld camicr for pressurized compogpons czn be
halogenated hydrocarbon or other pharmaceutically
accopiable prapellant

Liquid pharmacmurical compositions which are stetile
solutions or suspensions caa be utilized By, for example,
intramuscular, intrapericoneal ot subclurapeous injec-
fian, Sterile solutions can also be administered inprave-
nougly. The compound can alga be admingstezed ooplly
aither it Tignid or solid compesition form.

H
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The compounds of thiz invention may be adminis-
tered rectally in the form of 2 conventionsl suppository.
Fer administration by intrenasal or intrabronchis] inha-
tation or ingafflation, the compoanda of tis inventon
may be formulatad into an aqueous or partialiy aqueous
solution, which can then be whlized in the form of an
agrogal, The componnds of this invention may also be
adeginistered ieansdermally through the vse of a trans-
dermal patch comtuining (e active comprind mmd 2
carrier that iz Nert to the active compomnd, is now tosle
to the skin, and allows delivery of the agent for systentic
abworption into fhe blood strearn via the skin, The car-
rier may teke any number of forms such as creams and
oiiments, Tastes, gels, mid eoclmsive devicts. The
cyeams and oittmenis may be viscous lguid Or semi.
golid emttlsions of either the oil-in-water or water-in-of
type. Fastes comprized of absorptive powders dispersed
in petrolenm or hydrophilic petrolenm containing the
actve mpredcn Thay miso be sullablic A varety of
acclusive devices mey be used to ralease the active
ingrediant into the Blood stteany sach 88 a semipermis-
blE membrane covering a reservoir coftaining the ao-
tive ingredisnt with or withomr a carrier, or 3 matrix
cotininipg the active ingrediont. Other oocitsive de-
vices are known in the literstire,

In addition, the compounds of this invention may be
etmployed g a solution, crxesm, of Iotion by formulation
with phertmacewtically scoeptable vehicles containing
0.1-5 petcent, prefersbly 2%, of sctive compound
which may be administered to 2 fungally affected area.

The dogage requirementy vary with the partieulac
cotaposifions employed, the route of administration, the
saverity of the symproms presentsd and the particular
subject Delng ireated. Based on fNe results obtained in
the standard pharmacolopleal test procedures, pro-
Jjeoted daily dosages of active compound weuld b 0.1
ugke-100 meskg, preferably  between  0.001-2%
mgskg, and more preferably between 0.01-5 mg/kg.
Treptmen Wi genersity beinifated wifh small dosages
Iess than the optimum dose of the compavad, Thercaf-
ter the dusage &5 increased amtil the optimwn effect
under the ciroumstapees is reached; pracise dosages B
oral, parentera). nesal, or intrabronohial administration
A BE drtrrmined by The adminiseering physician bascd
o expericncs with the individual subject treated. Pref-

erably, the pharmacentical compaogition i tnunit dogage .-

Form, e.g. 84 tablets or capsules, In such form, the com-
pasition 15 sub-divided in unit dose sontaiting apprepri-
ate quantities of the gotive Ingredicnt; the unit dosage
forms can be packaged compositions, for ezample.
packeted powders, vials, ampoules, prafilled ervinges ot
sachets conmining Liquids. The wnit dosage fonm can be,
for example, 2 capsute or teblet itself, of it can be the
appropriats numicer of any such compositions in pack-
age foam,

‘Tha following examiples illustrate the preparaton and
biclogical activities of representative compounds of this
invention,

EXAMPLE |

Rapamycin 42-ester with
{tetrahydropyran-2-yloxylacetia acid
2.4 6-Trchlorpbenzoy] chlonde (055 mi, 351
rmmol) was added -ia syringe to » sohnion of the gly-
colic #cid THP-zther {0.562 g, 351 mmol) 2rd ifethyl-
smine {04 wi, 351 mmolh n 10 mi THE at ¢ * .
under pitrogen. The mixnare was stitved for 4 b at rocn
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temperatyre, and o white pracipitate formed, The white
precipitaee was removed by vacuumn filtration and the
filteate Wwas concentrated with a stream of pitrogen and
warm Wwater bath, The residue was diseolved in 10 mL
benzens, then rspamycin (292 g 3.1% mmold and
DMAP (0.429 g, 3.51 mmol) were 2 "ded znd the mix-
fure wag stirred overnight at room emperature. The
mixtire was diluted with BtOAc, washed with cold 1N
HC? (ag), saturated NaHCO (ag) and brine, dried over
MpaGy, filtcred and ooncentrated to an olly yellow
galid, Flash chromatagraphy (23X with 83% EndAc-
hexane) sfforded the title compound (1,114 g, 339% Yas
a whitz golid.

{—JFAB-MS m/ 2z 10533 {M), 590.3 (southern frag-
ment), 463.2 (northern fragment). 1H MM 400 MHz,
d-6 DMEO) § 4.60 {m, 1 H, C42)H]), 4.56 {m, iH), 4.14
(s, ZH}, 3.73 (m, 1H), 342 (m, 1H). O NMR (1008
M‘E—;z. d-6 DMSOY § 1692, 07.4, 3.5, 61.2, 29.7, 24.5.
18.8,

EXAMPIE 2
Rapamycin 42-ester with hydroxyacslic aeid

pToleencsulfonis 2oid (10 mg) was sdded to 5 sobu-
tion of the product of Example 1 (306 mg, 0.29 mmo!) in
10wl CHOH at 0 C. The solution was stirred 2 b at
ToRn Temperztars, then gquenched with saturated MzH-
03 solytion, The aqueous Bhase was extracted 3, with
Et0AcC and the combined organic phases were washed
with brine, dried over MaSOys, filtered and concen-
trated ta a whits solid. Purification by flash chromatog-
raphy [2X with Et0Ac) afforded the title compound
(145 mg, $19%) as a white solid.

{—) FARMS msz 9713 (M=), 5% (soathern frag-
went), 379.1 (porthers ragment). 1H NME {400 MHz,
d-6 DMS0) § 4.60 (m, 1H, C42)H), 3.9 (5 2H). 13C
NME (100.6 MHz, d-6 2MS0Y § 1741, 39.7.

Besylts qbtained in standard pharmacclogics] test
procedures;

LAF ICsy 1.50 o

LATF ratig: 1153

Parcend change in adjuvant arthritis versus contral:

— BB

EXAMPLE 3

Rapamycin 42-astar with
2.2-dimetkyl-{ioteakydiopyran-2-yloay)propionic
acid
. Toasolution of the 2,2-dimethyi-3-hydrozypropionic
acid THP-eher (0.31% g, 1.58 munol) and triethylamine
{22 mL, 1.58 mmel) in 5 mi dry THF at 0° C, under
nitrogen was added 24 Girichiorobeneer] chloride
(025 mL, 1.5% mmol) dropwise vie syinge. The mix-
ture was stirred 4.5 b at room temperabare. The white
precipitate was mamoved by vacumr firgtiow and e
filtrate was comoentrated Wwith a streamt of nitm;en and
u wurm water bath. The residuge was dissoived in 5 mL
benzene, then rapamvein (1,31 g, 143 msmol) asd
DMAF (0,193 g, 1.58 mmal) were added. The mixture
wat sfirred overnight 2t room temperarore, diluted wich
EiQAn, washed with 1N HC] (ag), seturated NaHOO,
faq), HyO and brine, dried over MeSOy, filtered and
concentrated te a yellow odly solid. Flash chromatogra-
phy (X with 0% BEiDAc-hexane, X with 556
E1QAx-hexane} afforded the mrle compound (0,356 g,

23%), as a white solid.

[—JEAB-MS m/z 1087.7 (M), 5904 (southern frag-
meft), 3053 (northern agment) TH NMRE {400 MHz,
d-f DMS0) § 4,55 {m, 1H, C{42H), 4.55 (m, 1H), 3.69

25

g

k]

45

53

4]

10
{e, 1HD, 360 G, 2B, 342 {m, UED, 1.13 (5, 3H), 111 (3,
3H} 130 NMFE (1006 MHz, 4-6 DWS0) § 1750, 8.0,
T35, 807, 426, 300, 249, 220, 21.6, 18T,
Results obtained in standard pharmacological test
procedire

LAF oo 7.10 oM
LAF ratio; (.34

EXAMPLE 4

Rapamycin 42-ester with
I-hydromy-2,2-dimethylpropionic acid

r-Toleenesulionic acid {10 mp} was added 0 2 solu-
tion of the product of Exampls 3 (350 mg, (.23 mmnl} in
10 mL CHDH at 0 ° €, The solurion was stirred 2
hours &t room tempetature, then quenched with sato-
rated MalCO:z solution. The agueous phase waz ex-
tracted 3N with EtQAc and the sombined organic pha-
sey were ‘washed with bone, doed aver MgS0y, filtered
and coneentrated to a white golid. Purification by flash
chromatography (2X with 75% EiQAc-hexane) af
forded the title compound {103 mg, 45%) a8 & white
golid.

{—) FAB-MS m/z 1013.3 (M?L), §90.2 (southern frag-
ment}, 421.1 {northern fragmeni). TH NME. (400 MHz,
d-6 DMSC 5 4.48 (m, 1H, C42)H), 3.39 (d, ZH), 106 {5,
6H). 130 MME (100.6 MHz, 4-6 DMS0) & 175.5, 68.0,
441, 21.7,

Resulty obtained in standard pharmacological test
procedures;

LAF ICu.E0 nM

LAF ratio: 1.25

Slin graf survival dme: 10,705 days

EXAMPLES § ANL &

Raparoyein 41.ester with
2 2-dimretiolf ] 3 M dicralaneLoarboaylie 203 (Bx, 5)
Bapamyein 31,42-diester with
1, 2-dimethyl[ L. ¥]dioxalane-d.carboxylic acid (EX. &)

40 Trishlorobenzoyl chloride (@56 ml. 3.4l
rmmool) was added wia syringe 1o a solation of the 2 3.
dihydroxypropionic acid izopropylidene ketal (3527 g,
3.6]1 mmel) and triethylaming (0.50 mL, 3.6] mmal) in
10 ml. THF at 0 * C. ynder nitrogen. The mixtrs was
stirred 4 h at room temperatire, The whits precipitate
whs removed by vaouom filtratiom and the filtcate was
concentrated wilh a stream of nitzogen and warm watar
bath. The resjdos was dissolved in 15 mL benpene and
tapamycin (300 g, 3.28 mmol), thes DMAT (0441 g,
16l mmol) were added and the mixtore was stimed
overnight at room temperaiues. The mixture was di-
Iuted with EtQAc, washed with cold 1N KL (ag),
samrated NaHCCs (a) and beine, deded over MgS0,,
fltzved and concentratsd to a yellow fivem. Flash chro-
matography on silica gel (gradient elution: S0-§0-7-
5-100% ErDAc-hexans, 43X with 855 EtQAc-hexans)
afforded the title compounds, The less polar 3142
diester (415 g) eluted first and the more polar 42-
monoeiter {1601 g, 16%) eluted second, and were (30-
lated as white solids.

EXAMPLE 5
(—IFAB-ME m/x 10414 (M), 3903 (sourher; frag-
menl}, 449.2 (rorthern fragment), (H MME (400 M{Hez,

d-6 DMS0) 8 4.6 (m, 1H, C42H), 4.6 (m, 1H), 4.20
(dd, tHj, 3.96 (m, 1H), 136 (s, 3H), 1.30 (5, 3H), 13C
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NME (1006 MUz, 4-6 DMSO) & 1705, 110.2, 734,
66.6, 25,7, 25.4.

EXAMPLE &

{—TFAB-MS msz 1169.6 (M=) 1H NME (400 MHz,
-6 DME0) § 3.3 (o, 1H, C(31)E}, 4.6 (m, 1H, CHDH),
4.6 (o, 2FE), 439 (1, 1H), 4.13 {t, 1H), 3.9 (m, 2H), 136
(s, 3H), 1.33 fu, 3H), 1.30 (s, 3H), 1.28 (5 3H). HC NME
{100.6 MHz, 4-6 DMS0) & 170.5, 168.2, 110.3, 110.2,
734, 66.6, 56.5, 25,8, 25,7, 25.4, 25,1,

Beosults obtained in standerd pharmacological test
procedures:

EXAMELE 5

LAF ICsy 1,20 oM
LAF mbg: (L7

EXAMPLE S

LAF TCaqg: [30 phi
LAT ratio: 0.5

EXAMPLE 7
Rapamycin 42-ester with 2,3-dihydroxypropionic acid

A solution of the produst of Example 3 {35 mg, 0.34
mpnl)in 10 mL THE and 10 mL 1N HCJ wag stirred at
raom temperaturs for & h. The mixture was difuted with
EtOace, washad wiath satorated MaHCOn salution and
birine, dried over MgS0y, fitered and concegerated o
an oil. Flash chromatography {1X with Brdac, 1X
with 10% MeOHWCHCly, 1X with 395 MeOH-ErOAC)
afforded the dre compound (78 my, 239%) as a white
nolidd.

(=YFAD-MS3 ms2 10012 (M), 590.2 (aoutthern frag-
ment), 4091 fnarthern fragment). TH NMR (4 MHz,
d-6 DMSO0) & 5 4.5 {m, 1H, C(42)H), 3.60 (m, 1H), 3.45
{m, 2H}.

Results obtained in standard pharmecological test
procedures:

LAF It (.4 nhi

LAF ratic: §.40

EXAMPLE 8

Rupamycin 42-cster with
2. 2-dumethyl[1.3dionane-5-carborylic scid

24, 6-Trchlorobenzoyl chloride (098 oL, 627
mmaol} was added via syringe to 8 aolution of the 2-(hy-
droxymethyl)-3-hydroxypropionia soid isopropylidens
ketal {1.000 g, 6.34 mmol) and triethylamine (0.90 mL,
646 mmel) in 20 w1, THF at 07 €. under titrggen, The
mixture was stitted for 4 h at room temperamre, and 8
white precipitate formed. The white precipitats was
removed by vaceum filcration end the filtrate was con-
centrated with o stream of nitrogen and warm water
bath. The residus was dissolved in 20 mL bengenes, then
rapamyein {570 g, 6,24 mmol) and DMAP (0,762 g,
624 mmol) were added and the mixture was stirred
overnight at rocm remperature, The micturs was di-
luted with EtOAc, washed with FloO and hrine, dried
aver MpSOy, filtered and coneentrated to a yellow
solid. Flash chromatography (75% BtOAc-hezanc)
afforded the title compeund (3.17 g, 639%) at a white
solid, :

(=)FAB-MS /7 10558 (M), 90,5 {southemn frag-
ment), 463.4 {zarthern fragment), 1H NME (400 MHz,
d-6 DM3IO) & 4.35 (m, 1H, C{42)H), 3.95 {m, 410}, 1.30
(s, 6H). 13C NMR (1006 MHz d-6 DMSD) § 1701,
97.4, 59.5, 24.8, 1.3,

5

14

13

33

40

EH

55
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Results obtained in standard pharmacalogical test
procedures:
LAF ICsq: {76 nhd
LAF ratio; 0.45

EXAMFLE 9

Rapamsin 42-ester with
I-hydroxy-2-hydroxymethylpropionic acld

A solotion of the product of Example 8 (3.30 g, 3.12
meol} in 50 mL THF and 25 ml TN HCL was stirred 2
h at room temperatare. The soluticn was dituted with
saturated MaHCC: solution and exiracted with EtOaAs
(3%}, The cembined orgenic phases were washed vwith
saturated NaCl (ag), dried over M50y, filtered and
concentrated to a yollow foam, Purification by flash
chromatography {1 with EtQAc; 2K with 595 ExOH-
EiQA ) afforded the Wile compound {1.68 g, 33 %) asa
white solid.

{—FAB-ME w/z 10155 (M), 590.3 {southemn frag-
ment], $23.3 (northern fregment). 1H NME (400 MHz,
d-6 DMSOY § 4.6 (br 5, 2H), 4.35 (o, TH, CADED, 355
{m, 4H), 2.57-2.53 (m, 1H). 2 NMR (100.6 MHz, -5
DMS0) & 1722, 59.3, 51.5.

Eesults obtained in standard pharmacological test
procedures:

LAF TCaye 0,84 oM

LAT ratio; (1.37

EXAMPLE 10

Rapamycin 42-gster with
2.2, 5-trimethyl[ 1. 3dioxane-J-carboxylic acld

To a scluton of the 2,2-bis(hydrozymedny[jpopicnic
acid isopropylidene ketal (1.041 g 5.98 mmol) (pre-
pared according to the procedure of Bruice, f. Am.
Chem, Soc. 303568 (19670 and triethylamine (083 mL,
5.9% mmal) jn 20 ml. anhydrous THFE g 0 ° C. under
mitrogen was added 2,4 é-trichlorcbenzoyl chloride
(.93 mi., 5.9% mmol) and the reyoitant white suspengion
was giirred 5 h at room (smpecature. The precipitate
was removed by vasumn filtration, rinsing the flask and
filter cake with an additiomal 10 ml. dry THF. The
filtrate was concentrated by rotary evaporation o a
white s0lid. The residue was dissolved in 20 mL dry
bepzene, then repamycin (547 B 399 mmol) and
DMAF (0.73]1 g 598 retocl) were sdded, Afier stitring
overnight &% ropm temperztiare, the miXmee was diluted
with EtQAn, washed with HzQ and satursied Naill
{ag), dried over MpgS04, Altered and svaparated to 2
yellow oil. Flash chromatography (5% with 60%
EtCAc-bexane) afforded the title sompound (2.2 g,
3495 ) a3 @ whire solid.

{=IFAB-MS mysz 1069.5 (M), 590.3 (southern freg-
ment}, 477.3 {norhern fragment). 1H MNME (400 MHz,
d-6 DMSO} § 4.57 (m, YH, CEIH, 4.02 (d, 2H), 3.60 (d,
IHY, L3 {5, 3HD, 124 ¢5 3HDY, 106 {5 3H 130 NMR
{100.6 MHz, d-8 DMSO) § 732, 99.0, 65.0, 22.2, 18,1,

Eesults chrainad in standard pharmacological test
procedurey:

LAF 1Cg: 4,80 oM

LAF ratia: (a4l

Skin graft gurvival time: 11013 days
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is

wherein R!and R are each, independently, hydrogen 20
ar —COCRIRYHCRIRAACRTRIRS,

Blann Rtare cach, indepondently, Nydrogen, alkyl of
1-6 carbon atoms, alkenyl of 2-7 carbon atoms,
alicynyl of 2-7 carbop atoms, thflugromethy], or

—F;

RSl RS aze ench, independently, hpdrogen, alkylof
[-5 carbon aperns, alkenyl of 2-7 carban atoms,
alkynyl of 2-7 carbon atoms, —(CRARORE,
—CFs, =F, or —C0:R, or BF aned RS may be
taken togsther b0 form W oo a cyeloalkyl ting of
3-8 carbon atoms that ig pptiona]ly moee-, di-, or
tri-suhstitured with —{CRIR4ORI0,

K75 hvdragen, alkyl of 1-6 carbon atoms, alkenyl of
2-7 carbon atoms, alkynyl of 2-7 carbon atoms, .
_fGR:IRﬂpRiq —CFy, —F, ar —CO;R11,

REand B*are each, independently, hydrogen, alkyl of
1-6 carbon atoms, alkenyl of 2-7 garbon atams,
alkyryl of 2-7 carbon atoms, —{CRIR40ORI,
-=CF1, —F, or —COR. ar RY and R may be 4
taken together t0 form X or A cycloalkyl ring of
3-8 carbon atoma that is optionally mong-, di-, or
tri-gubatituted with —(CRYROR 1%

R hvdrogen, alky) of 1-6 carbon atoms, alkenyl of
2~7 carbon atoms, alkynyt of 2-7 carbon atoms. 45
tri-(alkyl of 1-6 carbon atoms)silyl, tri-(alkyl of $-6
earbon atomsjsilylethyl, wiphemylmethyl, benxyl,
alipaymethyl of T-T carbon atoms, i-altkyl of 16
carbon atomsisilylethoxymethyl, chloroethyl, or
tetrahydropyeanyl; I

B 1is hvdrogen, alky] of 1-5 csarbon atoms, alkeny] of
2=T7 carbom aroms, alkynyl of i-7 carban etams, oc
phenylalkyl of 7-10 carbon atoms;

X ts 5-(2,2-di-(alkyl of 1-8 carbon atemesi)[1,3]dioxa-
nyl, SI2dicyclpalkyl of 3-8 carbom 55
atamsy[1,3dioxanyl, 4-(2,2-di-(alkeyl of 1-§ carhon
atomall[1,3]diosanyl, +£2,2-di-{cycloalkyl of 3-8
carbon gtoms)i[1,3]dioxany], 42, 2-di-(alkyl of 1-&
carbon  atome)1.3]dioxatanyl, or 4(2,2.difrw-
cloalky] of 3-& carbon atomsi 1, 3]dicxalony]; 60

ey

d.~0-6; and

f=0-5

with the prenviso that B and R? are both nto7 hedrogen

.y
4. & pranmacenics) SOTLPOSNICTH Wi coltprises a
compound of the sreagture

@ml
- “OnMe
-
(j o OR
N

-

Q=

wherein Bland Plare cech, ‘.ndregmﬂmﬂy yFrdioeen
or —COCRAR Y CRARNGCRTRIRY: R¥and Rl are
ench, independently, hydrogen, alky] of 1-6 carbon
atoms, alkenyl of 27 carbon atoms, alkyny! of 2-7
carbon afofos, tiflgoromethyl, or —F;

FFand Béars cach, independently, hydrogen, alkyl of
1-4 carbom atoms, alkeny] of 2-7 earbgn atoms,
alkyny) of 2-7 carbon atoms, —(CRIR$ ORI,
—COFy, —F, or —C0sR11 or ¥ and RY may be
taken together to fomm X or a cycloathy) ving of
3-8 carbon atoms that is optionally mono-, di, or
tri-substitted with —({CRAR4) ORI,

BT is hydrogen, alkyl of i-6 carbon atoms, alkenyl of
2-7 carbom atoms, alkynyl of -7 carbon aroms,
—{CRIRN ORI, -CFy, —F, or —COgR1;

RYand R9are cach, independencly, hydrogen, alieyl of
1-§ corbon atoms, alkenyl of 2-7 carbon atoms,
albyoyl of 2-7 carbon atoms. —(CR3IR¥ORN,
—CF 7, or —CORM, or BE and BY may b
taken together to form X or & eycloalkyl ring of
3-8 carhon atoms that ig Djpl.'icrﬂnll}f wmend-, di-, or
trissubatitated wirh —{CRIR)OR LG

F1%s hydrogen, alkyl of 1-6 carbon atoms, alkenyl of
2-7 corbon stoms, alkyayl of 1-7 carben atoms,
tri-falkyl of }-6 carbon apomekilyl, tri-(alky? of 1-6
carben atomskdlylathyl, tipbenylmethyt, bemzyl,
alkoxymethy] of -7 carban atoms, tri-{alkyl of 1-6
caroon stomssiylethexymeth ¥, chlorasthyl, or
tetrahydrop¥ranyl;

R His hydrogen, alky! of 1-8 carban atoms, alkenyl of
2-7 carbeots atems, alkynyl of 3-7 carbon atoms, or
phenylalkyl of 7=11 carhon atgms;

X ig 542 2.di-{alkyl of 1-6 carbon atoms))[1.d]dioxa-
nyl 502 2-di-foyeloallyl of 3-8 carhbon
atoms (1,3 dioxanyl, 4-(2,2-di-(atkyl of 1-6 carbon
atoms}}[[,3]diozanyl, 4(2.3-di-(cycloalkyl of 3-8
carbon atemsH] L, ¥ dioaanyl, &(2.2-di-{alkyt of 1-6
carbon  atoms)}[1,3]diozalanyl, or 4LR2-di-(oy-
eloalkyl of 3-2 carhon atoms)[1,3]dioxalanyl;

b=0-8

d=0-4; and

f=0-a

with the proviso that R and B2 are both not hydrogen
and further provided that either B or B2 contalns at
ieast one —(CRFRMORY, X, or —{CR3RYLOR Y sub-

and, farther provided thed eitber BE or B2 comiaing o &5 sinued eycloalkyl of 3-8 carbon atoms growp, or &

Icast gne —(CRIRMORI0, X, or —(CRIRORL aub.
stitured cycloaliey]l of 3-8 carbon atoms growp, or &
pharmaceutically acceptable zalt thereof.

pharmacentically acceprable salt thereaf, and a pharma-
centical garrier.

o AP
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Patente de lnvencién Patente de Models de Utilidad )

Yia Naciona!
Via PCT {fase nacional) Cap.l (] Gapll
Nag. Sal, internacional PCTIUS2003/029228

Fecha de Presantacion Internal. 158/09/2003
Como resultado del examen de fondo. realizado con fundamento en ! articulc 45 de
ia Decision 486 de la Comisidon de [a Comunidad Andina, se le comunica;
1. Documentos estudiados
Descripcidn: Folios: 27 a 36, 67-68

Reivindicaciones: Folios 37 a 38
Folios 115 a 116

Prioridad: Fecha: 17/09/2002, pais: US, nimere: 50/411.264

Respuesta det solicitante: Folios: 100 a 108

2. Objeto de la invencidn

¢ Titulo de la solicitud: Formulaciones orales solidas de rapamicina 42-aster con
acido propionico 3-hidroxi-2-{hidroximetil}-2-metil. Ndmero de folio: 63

El problema planteado en esta solicitud es la necesidad de fonmulacionss
atiles como  antibidticos antifiingices trieno  macrociclicos con  efectos
inmunodepresivos {anfitumoral) en rechazo de transplantes, encefalomielitis
dlérgica, esclerosis multiple, acritis, lupus sistémico eritematoso, diabletes,
psortasis, etc.
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Para solucionar este problema técnico la solicitud an estudio proporcions
formulaciones corales sdlidas de rapamicina éster con &cide 3-hidroxi-2-
(hidroximetil) — 2- metil propiénico (CCI-778}.

Clasificacion Intarnacional de Patentes (IPC.): AG1K $/00

Determinacidn del Estado de la Téchnica

La fecha gue se ha tenido en cuenta para determinar el Estado de la Técnica es:

Fecha de prasentacion de la solicitud prioritaria 17/09/2002

Teniendo en cuenta la fecha indicada se realizé ia bisqueda én el estado de [a
téchica de documentos relacionados con |a solicitud encontrandose  os
sigluientes documentos mas relevantes:

Nﬂr

Dy

D, US 5362718

| .
US 2002/0091137 l USE QF CCI-779 AS AN
I

ANTINEOPLASTIC AGENT 1mriz002 |
RAPAMYCIN HYDROXYESTERS | 8/11/1994 I'

4. Anilisis de patentabilldad {articulo 14 D48S)

Nivel inventivo (artfculo18 D486)

La presente Solicitud de Patente reivindica:

Reivindicaciones 1-8, 9: Composicién orai que comptende,

una granulacién

Col77e

Polimero soluble en agua: PVP, hidroxipropiimetilcelulosa, polietilenglicol,
ciclodexiring o mezclas.

¢+ Surfactants; Polisorbato 80, lauri! sulfato de sodio, dodecil suifato de sodip,

szl de acido billar, aceite vegelal etoxilado, copoimero de bloque
policxietileno- policxipropileno, o un peloxamero,

« 0.01-1% pip de un antioxidante: acido citrico, d \-a-tocoferol, BHA, BHT,

monotioglicerol, dcido ascdrbico y propil galato

« Agente modificador de pH: citzto de sodio, acido citrico, dcide clerhidrico

dilvido y mezclas,

Reivindicacion 7. Prog¢eso para preparar una composicién oral de CCI1-779 que
gomprende:

a) Disolver CCL-778 y .01 = 1% de un antioxidante en un alcohol

b) Disolver PVYP, un agente modificador de pH, ¥ un surfactante en
agua.

¢} Combinar las soluciones acupsa y alcohdlica para proporcionar una
solucian hidroaleahdlica.
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c}
d)

e)
)

U

119
Disniver PYP, un agente modificador de pH, y un sufactante en
ague
Combinar |as soluciones acucsa y alcohdlica para proparcionar
una solucion hidroalcohdlica.
Adicionar (a solucion hidroaicohalica a una mezcia que contiene
unc o mas excipientes intragranuiares
Granylar la mezcia
Secar la granuacién

Raivindicacion 8: Proceso para preparar una composicion oral de CC-779 gue

comprende:;
a)
b}

c)

d)
e)

Disotver CCI-779 y Q.01 — 1% de un antiogxidante en un alcoho!
Disolver PVP, un agente modificador de pH, y un surfactantg en
agua.

Adicionar lzs soluciones acuosa y alcohdlica por pasos a una
mezcia que contiene uno 0 mas excipientes intragranulares
Granular Ja mezcia

Secar |a granulacion

Dicha compasicion se ve afectada por [0S siguientes documeantas:

Dy que ensefa el uso de CCI-779 en el tratamiento dé neoplasmas vy
formulaciones que los contienen (Ver folio: 86).

—
CARACTERISTICAS REIVINDICADAS Dy D,
1-6 folio 89 [0038]
Si !
Lina granulacidn Folio 88 -
—1003E)
" s
St Fofio 8300 11n 5,
CC-TTS Folio 86 65 9doid. inJAy
sigieries, folie 95
—- . - af § ]
Polimero soluble en agua: PVE, L :
hidroxipropilmetiicaiulosa, polistilengiicol, Folin 88 S
ciclodextiina o mezZclas } =038 a7
Surfactante: Polisorpato 80, laurt sulfato de
sodio, dodecil sulfato de sodi, sal de dcido biiiar, S' 5i
aceile vegetal etoxilado, copolimerg de blogue F E"‘;‘;fg i
plioxietileng- polioxipropileng, o un poloxamero _ ]
2.01-1% p/p de un anticddante: dcido ¢ittico, d,-
odocofersl, BHA, BHT, monotioghicerol, dcdo NO -
agcorbice ¥ prapil galato
Agente modificador de pH: Citrato de sodio, S
Folio 83 -

dcido citrico, dcido clomhidrica difuido y mezclas

38

La unica diferencia con D, es que esta solicitud utiliza antioxidantes pero esta
diferencia no parece conceder un efecto técnico inesperado.

No hay evidencia del efecto técnico logrado ya que este tipo de formulaciones
lagradas por granulacidn humeda que aparentemente e otorga superioridad ala
formulacién se encontraba ya sugerida en D1.

De gsta forma el Problema Técnico Objetivo se puede definir en como lograr
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4na Tormulacién de CCI-779 alternativa 2 las oreviamenta conocidas,

Si tenamas en cuenta los conocimientos de Dy con D donde se ensefan
aerivados de rapamicina, analogos hidroxiesteres y la rapamicina 42 ester con
acido propionico 3-hidroxi- 2- hidroximatil 1a solicitud se considerara obvia parg
un experto en la materia porgue ya eran conocidas las posibles combinaciones
para realizar formulaciones y 108 posibles procesos, de 1al forma que resultaria
abvic reslizar formulaciones con este principic active para lograr cambios en los
resullados finales del praducto.

Ditener una buena disolucion in Vitro o una buena sclubilidad acunsa, ne puede
llevar a suponer gue la biodisponibilidad in vivo se va a preésentar aumentada ya
que &5 bien conocido en el medic gue los parametros que afectan la
biodisponibilidad in vivo de un compuestos son multifactoriales y no dependen
exclusivamente dei resultadc obtenido con las pruebas de solubilidad de un
producto.

Los procesos refvindicados por granulacion himada tampoca se consideran
inventivos ya qgue se llevan a cabo de la forma como normaimente era conocido

. en [a técnica realizar un procaso de fabricacion de este tipo para un prirgipio
activo, s decir, disolver componentes en solventes, granular, tamizar, lubricar y
comprimir (REMINGTON FARMACGIA 19 edicidn, abrii 1998, paginas 2481 y
siguientes “Métodos de grapulagién®),

Agregar antioxidantes ya era una practica comun en el disefio de formulaciones;
asl que un experto &n la matena mediante la granulacidn y el principic activo
sugeridos por D1 obtendria las composiciones orales reivindicadas.

En coriclusion, ne se considera que ia presente solicitud merezca reconocimiento
de nivel mventivo.

8. Conclusion:

Los requisitos de patentabilidad de la prasente solicitud se encuentran afectados

. asi;

" Reivindicaciones -
N afectadas Requisito que :.-=n‘+azt:t-ia__|
US 20020091137 NIVEL INVENTIVO
D US 5362718 1-8 NIVEL INVENTIVO

7. Respuesta a los argumentos del solicitante:

« Afirma el solicitante que es clare gue en D1 no $e tiene en cuenta el probiema
técnico abordado en ia presents solicitud, ne se mencionan y muche menas se
solucionan los probiemas generados por la baja solubilidad en agua del
compuesto CCI-779 durante la obtencion de formulacianes farmacéuticas que
comprendan dicho compuesto activo. No se ensefia y tampocao se sugiere que
una formulacion granulada de CCI-779 pueda prasentar una solubilidad en
agua muy superior a {a lograda cuando dicha formulacion es obtenida mediante
técnicas de comprasian canvancianales.
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» 3i bien el problema técnico a solucionar por D1 no consistia en los problemas
generados por ia baja solubilidad en agua del compuesto CCI-779, si se
sugeria alii realizar formuiaciones en procesos de granulacion humeda cort el
compuesta en mencidén. Por lo tanto si se siguiera lo sugendo por D1 un
experto en la materia notaria gue se aumenta la solubilidad del compuesto asi

&l documento no 1o mencione.

» Sereconoce la formulacion farmacéutica reivindicada como novedosa mas no
se reconcee su nivel inventivo tal como se muestra en el primero y segundo

examen de fondo.

En cumpiimiento del arficulo 45 de (2 Decision 486 de fa Comisidn de la Comunidad
Andina, se lg indica que debe dar respuesta dentro del término de 60 dias contados
& partir de la fecha de notificacién de la presente comunicacion. En caso de no dar
respuesta al presente requerimiento, © §i & pesar de la regpuesta subsistieran los
impedimentos para la concesion, se denegara la patente.

Notifiqguese el presente oficio

Z) /'ZESPEDES DE VERGEL
Jefe de Divisign de Nuevas Creaciones

orme a lo dispuesto en &l numeral 5.2, literal e),
rimegro de la Circular Unica N° 10 de 2001.

El anterior ﬁiguerimiento fue notificade por fijacidn en lista, de fecha

CONCEPTO TECNICD
No. 327

EXAMINADOR TECNICO
Cédigo No. 202087




