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W. JOSÉ LUIS REYES VILLAMIZAR, mayor de edad, idenifficado como aparece at 

pie de ml firma, abogado en ejercicio, titular de la tarjeta profesional nUmero 44655 

del Consejo Superior de la Judicatura, obrando en calidad de apoderado de la 

sociedad LABORATORIO FRANCO-COLOMBIANO, LAFRANCOL S.A., dentro 

del trÆmite de la referenda, en ejerciclo de to dispuesto por el articulo 42 inciso 20 

de la Decision 486 de 2000, por media del presente escrito, procedo a sustentar y 

complementar la oposiciOn presentada el 28 de Noviembre de 2007, en los 

siguientes tØrminos: 

I. COMPLEMENTO DE INFORMACION. 

La solicitud colombiana en trÆmite 06-011-802 que se refiere en su capitulo 

reivindicatorio a compuestos de la formula (I) 
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inhibidores de la protelna farnesit transferasa y que son t:itiles, solos a en 

combinaciôn con otros agentes farmacológicos en el tratamiento de diversos tipos 

de cancer, carecen de nivel inventivo tat y como se demuestra a travØs de los 

siguientes argumentos: 

> La pubhcaciôn intemacional WO 95/10516 publicada el 20 de abril de 1995 y 

titulada "TRICYCLIC AMIDE AND UREA COMPOUNDS USEFUL FOR 

INHIBITION OF G-PROTEIN FUNCTION AND FOR TRETMENT OF 

PROLIFERATIVE DISEASES" revela compuestos de formula 1.0, y de fOrmula 

5.0, que son estructuratmente bastante similares a los revelados en la solicitud 

colombiana en trÆmite puesto que coinciden en su grupo central o anillo 

principal: 

Inhibition of famasyl protein transferase by tricyclic compounds of 
this Invention has not been reported previously. Thus, this Invention 
provides a method for Inhibiting famesyl protein transferase using tricyclic 

Is 
compounds of this Invention which: ( potently Inhibit famesyl protein 
transferase, but not geranylgeranyl protein transferase I, byJI (H) block 
the phenotypic change induced by a form of transforming Ras which Is a 
iàrnesyl  acceptor but not by a form of transforming Rae engineered to be a 
geranylgeranyl acceptor (HI) block intracellular processing of Ras which is 

a farnesyl acceptor but not of Ras engineered to be a geranylgeranyl 
acceptor; and (Iv) block abnormal cefl growth in culture Induced by 
transforming Ras Several compounds of this invention have been 
demonstrated to have anti-tumor activity in animal models. 
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Compounds useful In the claimed methods are represented by 
Formula I.M. 

A4 

(1.0) 

The compounds of Formula I .Oj can be converted to compounds of 
Formula 1.Om: 

A B 

(...) 

RepresentatIve structures of Formula 1.0 include but are not Wnited 
to: 

z 

(...) 

Compounds of Formula 5.0 Include: 

Rs R1 

A5 

RS 7R8 Rd 
(5.Oa) 

RM 
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compounds of Formula 5.3 lnclude 

Ovl 1 - 

(5.3a) 

(. 

£BEPARATIONOF PIPFRAZI$E ANALOG 
Compounds having a piperazine ring bound to the C-il of the 

tricyclic nucleus, La., Formula 1.0 whereIn X Is N. are best prepared via 
alkylatlon of the appropriately substituted piperazine compound of 
Formula 700.00 with a compound of Formula 705.00. Compounds of 
Formula 705.00 contain the appropriately substituted halide (such as Cl. 
Br, or I) or other similar leaving group (e.g., tosyloxy or mesyloxy). The 
reaction Is usually conducted In an Inert solvent, such as ThF or toluene, 
optionally with a base such as tdethylamlne or potassium carbonate, and 
typically at a temperature range of ambient to reflux to produce a 
compound of Formula 710.00. 

RP A B 0. 

SP 

+ 

(7OL00) L 4) 

25. A process for producing a compound of Formula 1.0m: 

Rtm 
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Como se observa, en este documento se encuentra toda la información 

necesaria para obtener compuestos relacionados a los derivados de formula (I) 

de la solicitud colombiana en trÆmite, información que no solo incluye varios de 

dichos compuestos, sino que ademÆs incluye los mØtodos de obtenciôn de los 

mismos ast como toda la información farmacológica que permite predecir su 

aplicabilidad farmacolôgica. Si bien es cierto que los compuestos de esta 

anterioridad no corresponden de mariera idØntica a los reivindicados por dicha 

solicitud colombiana, es importante resaltar que dichas variaciones 

corresponden a sustituciones diferentes en un nUcleo o grupo farmacoforo 

idØntico, 

(Solicitud Colombiana en trªmite) (Anterioridad WO 95/010516) 

y que por lo tanto la obtenciôn de los derivados de la solicitud colombiana (a 

partir de dicho nücleo), se reduce a realizar diversas sustituciones (con 

sustituyentes muy similares en caracteristicas quimicas a los de la 

anterioridad) sobre dicho nücleo, cuya obtención y diversas sustituciones ya se 

encuentra mÆs que suficientemente descritas en esta anterioridad. 

> La publicación intemacional WO 02/18368 publicada el 07 de marzo de 2002 y 

titulada "TRICYCLIC ANTITUMOR COMPOUNDS BEING FARNESYL 

PROTEIN TRANSFERASE INHIBITORS" revela: 

This Invention provides compounds useful lbr the Inhibition of farnesyl 

protein trensferase (FPT). The compounds of this invention are represented 

by the formula: 



The present invention also provides a method of treating proliferative diseases, 

especially Cancers (tumors), comprising administering an effective amount (e.g., a 

therapeutically effective amount) of a compound of the invention, described herein, to 

a mammal (e.g., a human) In need of such treatment In combination with (2) an 

effective amount of at least one anti-cancer agent i.e. a chemotherapeutic agent 

and/or radiation). 

The compounds of formula 1.0 include the preferred R Isomer: 

(LOA) 

Compounds of this invention having C-Il A- and S- stereochemistry incIud4 
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Preferred compounds of this Invention are listed below: 

(139) (620) (699) 

(378) (690) (784) 

HO. 

All such acid and base salts are intended to be pharmaceutically acceptable 
salts within the scope of the invention and all acid and base salts are considered 
equivalent to the free forms of the corresponding compounds for purposes of the 
Invention. 



Classes of compounds that can be used as chemotherapeutic agents 

�(antlneoplastic agentlmlorotubule affecting agents) Include but are not limited to: 

alkylating agents, antimetabolitos, natural products and their derivatives, hormones 

and steroids (Including synthetic analogs), and synthetics. Examples of compounds 

Within these classes are given below. 11 

3)5. A method of treating prollEerative diseases In a patient In need of such 

treatnifent, said treatment comprising administering concurrently or sequentially, an 

ntecwe amount of a compound of any of claims I to 28 In combination with an 

effective amount of at least one chemotherapeutic agent and/or radiation. 

38. The method of any of claims 35 to 37 wherein said chemotherapeutic 

agent Is an antineoptastic agent selected from: Uracil mustard, Chiomiethine, Cyclo-

phosphamkle. lfosfamlde, Melphalan, Chlorambucil, Pipobroman, 

Trlethytenemelamine, Trlethylenethiophosphoramlne, Busulfan, Carmustine, 

Lomustine, Streptozocin, Dacarbazlne, Temozolomide, Methotraxate, 5-Fluo,ouracll, 

Floxuridlne, Cytarabine, 6-Mercaptopurine, 6-Thioguanine, Fludarabine phosphate, 

Pentostatlne, Gemcitablne, Vinbiastine, Vincristine, Vindesine, Bleomycin, 

Dactinomycin, Daunombicin, Doxorubicin, Epirubicin, Idarubicin, Pactitaxel (Taxol), 

Mlthramycln, Deoxycolormycln, Mltomycln-C, L-Asparaglnase, Interferons, Etoposide 

Tenposlde 17a-Ethinylestradlol, Dlethylsllibestrol, Testosterone, Prednisone, 

Fluoxymesterone, Dromostanolone proplonateTestolaotone, Megestrolacetate, 

Tamoxifen, Methyiprednisolona Methyltestosterone, Prednisolone, Trlamcinolone, 

Chiorotrianisene, Hydroxyprogesterone, Aminoglutethimide, Estramustine, 

Medroxyprogesterorteacetate, Leuprode, Flutamlde, Toremifene, goserelin, Clsplatir 

is 

Carboplatin, Hydroxyurea, Amsacaine, Procarbazine, Mitotane, Mitoxantrone, 

Levarnisole, Navelbene, CPT-1 1, Anastrazole, Letrazole, Capecitabine, Reloxafine, 

Drok,xafine, and Heamethylmelarralne. 

40. The method of any of claims 35 to 37 wherein said chemotherapeutic 
agent is selected from Gemcitabine, Cisplatin, Carboplatin, Taxotere, Paclitaxel, and 
Paclitaxet derivatives. 

En este documento encontramos nuevamente toda la informaciôn necesaria para 

obtener compuestos relacionados a los derivados de formula (I) de la solicitud 

colombiana en trÆmite, informaciôn que no solo incluye varios de dichos 

compuestos, sino que ademâs incluye los mØtodos de obtención de los mismos 

asl coma los mØtodos para lograr las sustituciones sabre el nücleo triciclico y 

sobre el anillo de piperazina, ast coma su aplicabilidad farmacolOgica. 
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Si bien as cierto qua los compuestos de esta anterioridad no corresponden de 

manera idØntica a los reivindicados por dicha solicitud colombiana, as 

importante resaltar qua dichas variaciones corresponden a sustituciones 

diferentes an un nCicleo o grupo farmacôforo idØntico, 

(Solicitud Colombiana en trÆmite) (Anterioridad WO 95/010516) 

y qua por to tanto, la obtenciôn de los derivados de la solicitud colombiana (a 

partir de dicho nücleo), se reduce a realizar diversas sustituciones (qua se 

describen y ejemplifican con sustituyentes muy similares an caracteristicas 

qulmicas an esta anterioridad) sobre dicho nücleo, cuyo mØtodo de obtenciôn y 

sustituciôn ya se encuentra mas qua suficientemente descrito an la 

anterioridad. 

. De la misma manera an esta anterioridad (ver reivindicaciones 35, 38, 40) se 

reivindican las posibles combinaciones farmacológicas con los mismos 

principios activos qua se mencionan an Ia solicitud colombiana an trÆmite as[ 

coma el usa de Ia combinación an los mismos tipos de cancer, tat as et caso de 

la administraciôn concomitante de compuestos de formula (I) junto con otros 

agentes antineoplÆsicos seleccionados entre gemcitabina, cisplatino, paclitaxel, 

carboplatino, docetaxel (ver capItulo reivindicatorio colombiano); nuevamente 

se demuestra as[, el incumplimiento de los requisitos de patentabilidad por 

parte de la solicitud colombiana an trÆmite, an especial, el incumpkmiento del 

requisito de nivel inventivo. 

> La publicaciOn internacional WO 03/047586 publicada el 12 de junio de 2003 y 

titulada "USE OF FPT INHIBITORS AND AT LEAST TWO ANTINEOPLASTIC 
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AGENTS IN THE TREATMENT OF CANCER" revela compuestos inhibidores 

de FPT que estÆn en combinaciOn con agentes antineoplªsicos, tal coma se 

plantea en Ia solicitud colombiana en trÆmite: 

This invention provides a method of treating cancer in a patient In need of such 
treatment comprising administering a therapeutically effective amount of an FPT 
inhibitor and therapeutically effective amounts of at least two different antineaplastic 
Agents selected from the group consisting of (1) taxanes, (2) platinum coordinator 

compounds, (3) epidermal growth lctor (EGF) Inhibitors that are antlbodles (4)EGF 
Inhibitors that are small molecules, (5) vascular endoftthlai growth factor (VEGF) 
Inhibitors that are antibodies, (6) VEGF kinase inhibitors that are small molecUles, (7) 
estrogen receptor antagonists or selective estrogen receptor modulators (SERMs), (8) 
anti-tumor nucleoside derIvatives, (9) epothłones, (10) topolsomerase Inhibitors, (11) 

ymca alkaloids, (12) antibodIes that are Inhibitors of czVf33 Integrins; (13) small 

molecules that are Inhibitors of aVl3 Integrins; (14)folate antagonists; (15) 

ribonucleotide reductase Inhibitors; (16) anthracycllnes; (17) biologics; (18) 

thalidomide (or related Imid); and (19) Gleevec. 

The FPT Inhibitor used In this Invention Is a compound of the formula: 

(378) (890) (784) 
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H 
(6832) (877) 

9: The use of Claim 2 wherein: said taxane Is DOCStSXO1 administered In an 

amount of about 50 rug to about 100 mg1m2 once every three weeks per cycle, and 

said platinum coordinator compound IsCisplatin administered in amount of about 60 

rug to about 100 mg/rn2 once every three weeks per cycle. 

10. The use of Claim 2 wherein said FPT Inhibitor Is administered In an 

amount of about 5omgtO about 200mg. twice aday. 

�it TheuseofOlalmlowherelnsaldFPTlnhfl,ttorlsadmlfllsteredinafl � 

amount of about l5 mg to about 126 mgtwlceaday, 

12. The use of Claim 2 wherein the treatment ISgWefl for one tOfOUrweeks 

per cycle. 

Una vez mÆs y a travØs. de esta anterioridad encontramos compuestos 

10 relacionados a los derivados de formula (I) de la solicitud colombiana en trÆmite, 

sus procesos de obtenciôn asi como 
los mØtodos para lograr las sustituciones 

sobre el nic1eo triciclico y sobre el aniflo de piperazina y sus usos farmacológicos; 

de nuevo es importante resaltar que si bien es cierto los compuestos de esta 

anterioridad no corresponden de manera idØntica a los reMndicados por dicha 

solicitud colombiana, dichas variaciones corresponden simplemente a 

sustituciones diferentes en un nücleo o grupo farmacóforo idØntico, 
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(Solicitud Colombiana en trØmite) (Anterioridad WO 95/010516) 

y que por lo tanto, la obtenciôn de los derivados de la solicitud colombiana (a 

. partir de dicho nücleo), se reduce a realizar diversas sustituciones (que se 

descnben y ejemplifican con sustituyentes muy similares en caracteristicas 

qutmicas en esta anterioridad) sobre dicho nücleo, cuyo mØtodo de obtención y 

sustitución ya se encuentra mas que suficientemente descrito en la 

anterioridad. 

TambiØn es evidente la posibilidad en esta anterioridad de lograr 

combinaciones farmacologicas de los compuestos de formula 1.0 con los 

mismos principios activos que se mencionan en la solicitud colombiana en 

trØmite asi como el uso de la combinaciOn en los mismos tipos de cancer, 

incluyendo las cantidades y protocolos de administración para  la utilizaciOn de 

� dichas combinaciones farmacologicas, par tanto es evidente la ausencia de 

nivel inventivo que envuelve a la solicitud colombiana en trÆmite. 

> Par óltimo,  la solicitud en curso pretende obtener beneficio patentario sobre el 

uso de un inhibidor de Ia protelna farnesil transferasa, pretension que 

contradice Jo dispuesto en el artIculo 14 de la Decision 486 de 2000, que limita 

el otorgamiento de patente a los PRODUCTOS Y PROCEDIMIENTOS que 

cumplan, ademÆs, los requisitos de novedad, nivel inventivo y aplicaciOn 

industrial De la lectura de las reivindicaciones 64 a 116, queda clara que el 

solicitante pretende obtener prMlegio sobre el USO, COMO TAL, con el 

agravante de que el uso en cuestión versaria, ademÆs sobre la combinación 

con PRINCIPIOS ACTIVOS AMPLIAMENTE CONOCIDOS. 
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En este mismo sentido, si se conoce con suficiente detalle el mecanismo de 

acción de los compuestos derivados de formula (I) de la solicitud colombiana 

en trÆmite (inhibidores de la proteina farnesil transferasa) por el cual resulta ütil 

para el tratamiento de cancer, resulta maÆs que obvia la asociaciOn con 

principios activos anticancerigenos reconocidos que difieran en el mecanismo 

de acciOn, y que por 10 tanto puedan ser complementarios en un tratamiento 

contra el cancer. Por lo tanto la solicitud colombiana no solo contrarla to 

dispuesto por las normas vigentes al pretender reivindicar un usa de un 

fÆrmaco y/o una combinaciôn de los mismos, sino que ademÆs dichas 

combinaciones son carentes por completo de nivel inventivo, par los 

argumentos antes expuestos. 

Por todo Jo anterior, ruego se analicen los argumentos expuestos con el rigor y 

detenimiento habituales y que en consecuencia se decrete, ademÆs de la 

negaciôn de la solicitud en comento, el archivo del expediente que la contiene. 

III ANEXOS 

> La publicaciOn internacional WO 95/10516 publicada el 20 de abril de 1995 y 

titulada "TRICYCLIC AMIDE AND UREA COMPOUNDS USEFUL FOR 

INHIBITION OF G-PROTEIN FUNCTION AND FOR TRETMENT OF 

PROLIFERATIVE DISEASES" paginas 2, 3, 18, 24, 25, 27, 58 y capitulo 

reivind icatorlo. 

� 
> La publicaciOn internacional WO 02/18368 publicada el 07 de marzo de 2002 y 

titulada "TRICYCLIC ANTITUMOR COMPOUNDS BEING FARNESYL 

PROTEIN TRANSFERASE INHIBITORS" paginas 1, 11, 17, 18, 32, 35, 36, 37, 

38, 39, 40, 59 y capitulo reivindicatorio. 

La publicaciOn internacional WO 031047586 publicada el 12 de jun10 de 2003 y 

titulada "USE OF FPT INHIBITORS AND AT LEAST TWO ANTINEOPLASTIC 

AGENTS IN THE TREATMENT OF CANCER" PÆginas 3,16 a 20, 35, 70, 63 a 

65, 77, 80y capitulo reivindicatorlo. 
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Oricogenes frequently encode protein components of signal 
transduction pathways which lead to stimulation of cell growth and 
mitogenesis. Oncogene expression in cultured cells leads to cellular 
transformation, characterized by the ability of cells to grow in soft agar and 

5 the growth of cells as dense foci lacking the contact inhibition exhibited by 
non-transformed cells. Mutation and/or overexpresslon of certain 
oncogenes Is frequently associated with human cancer. 

To acquire transforming potential, the precursor of the Ras 
oncoproteln must undergo famesylation of the cysteine residue located in 

10 a carboxyl-terminal tetrapeptide. inhibitors of the enzyme that catalyzes 
this modification, farnesyl protein transferase, have therefore been 
suggested as anticancer agents for tumors in which Ras contributes to 
transformation. Mutated, oncogenic forms of ras are frequently found in 
many human cancers, most notably in more than 50% of colon and 

. 15 pancreatic carcinomas (Kohl at al., Science, Vol. 260, 1834 to 1837, 
1993). 

In view of the current interest in inhibitors of famesyl protein 
transferase, a welcome contribution to the art would be compounds useful 
for the inhibition of famesyl protein transferase. Such a contribution is 

20 provided by this invention. 

SUMMARY OF THE iNVENTiON 
Inhibition of famesyl protein transferase by tricyclic compounds of 

this invention has not been reported previously. Thus, this Invention 
25 Provides a method for inhibiting famesyl protein transferase using tricyclic 

compounds of this invention which: (I) potently inhibit famesyl protein 
transferase, but not geranylgeranyl protein transferase I, 

in 

vitro: (ii) block 
the phenotypic change induced by a form of transforming Ras which is a 

. farnesyl acceptor but not by a form of transforming Ras engineered to be a 
30 geranylgeranyl acceptor, (lii) block intracellular processing of Ras which is 

a famesyl acceptor but not of Ras engineered to be a geranylgeranyl 
acceptor; and (iv) block abnormal cell growth In culture induced by 
transforming Ras. Several compounds of this invention have been 
demonstrated to have anti-tumor activity in animal models. 

35 This Invention provides a method for inhibiting the abnormal growth 
of cells, including transformed cells, by administering an effective amount 
of a compound of this invention. Abnormal growth of cells refers to cell 
growth Independent of normal regulatory mechanisms (e.g., loss of 
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contact inhibition). This includes the abnormal growth of:. (1).tumor cells 
(tumors) expressing an activated Ras oncogene; (2) tumor cells in which 
the Ras protein Is activated as a result of oncogenic mutation in another 
gene; and (3) benign and malignant cells of other proliferative diseases in 

5 which aberrant Ras activation occurs. 
Compounds useful In the claimed methods are represented by 

Formula 10: 

� \d:/3 

R2)T P4 

R5 R7 
(1.0) 

A8 

A 
or a pharmaceutically acceptable salt or solvate thereof, wherein: 

10 one of a, b, c and d represents N or NP9 wherein R9 Is 0, -CH3 or 
(CH2)nCO2H wherein n is 1 to 3, and the remaining a, b, c and d groups 

represent CR1 or CR2; or 
each of a, b, c, and d are independently selected from CR1 or CR2; 
each RI and each R2 is independently selected from H, halo, -CF3, 

15 -OR10 (e.g., .00Ha), COR10, SR10 (e.g., -SCH3 and -SCH2CsH), 
-S(0)1R11 (wherein t is 0, 1 or 2, e.g., -SOCH3 and -SO2CH3), -N(Rl0)2, 
-NO2, -OC(0)Rl°, -0O2R10, -00O2R11, -ON, -NR10C00R11, 
-SR11C(0)OR11 (e.g., -SCH2CO2CH3), -SR1IN(R75)2 wherein each p75 
Is independently selected from H and C(0)OR11 (e.g., 

20 -S(CH2)2NHC(0)0-t-butyl and -S(CH2)2NH2), benzotnazol-1-yloxy, 
tetrazol-5-ylthio, or substituted tetrazol-5-ylthlo (e.g., alkyl substituted 
tetrazoi5-y1thio such as 1methyl-tetrazol-5-ylthlo), alkynyl, alkenyl or 
alkyl, said alkyl or alkenyl group optionally being substituted with halo, 
-OR10 or -0O2R10; 

25 R3 and R4 are the same or different and each independently 
represents H, any of the substituents of RI and A2, or A3 and p4 taken 
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is thereafter allowed to rise to about 25°C during the reaction, time period. 
The reaction usually proceeds overnight to completion, i.e., the reaction 
usually proceeds for about 18 hours. The reaction can be conducted 
within a temperature of 0°C to about 25°C during a time period of about 

5 10 to about 24 hours. Preferably the reaction is Initially conducted at 0°C 
and the temperature is allowed to warm up to 25°C. In Formulas 1 .Oj and 
1.0k, A1, p2, R3, R, A, B, a, b, d, and the dotted tines are as defined for 
Formula 1.0 

The compounds of Formula 1.Oj can be converted to compounds of 
10 Formula 1.0h by methods described below. Also, as discussed above for 

the compounds of Formula 1.0h, the compounds of Formula 1.0i can be 
converted to other 3-substituted compounds wherein the substituents are 
those discussed above for Foimula 1.0h. 

The compounds of Formula 1.0) can be converted to compounds of 
15 Formula 1.0m: 

A 

Al R3 
/ 

O2N,c U 

11 

(1.Om) 

A°8 

wherein R68 is H or -COORs wherein Ra is a C1 to C3 alkyl group 
(preferably R68 Is H), by reducing a compound of Formula 1 .Oj with a 
suitable reducing agent (such as sodium borohydride) in a suitable 

20 solvent (such as ethanol or methanol) at a suitable temperature to allow 
the reaction to proceed at a reasonable rate (e.g., 0 to about 2500); 
reacting the resulting product (Formula 1.01 wherein the =0 has been. 
reduced to a -OH) with a chlorinating agent (e.g., thionyl chloride) in an 
suitable organic solvent (e.g., benzene, toluene or pyridine) at a suitable 

25 temperature to allow the reaction to proceed at a reasonable rite (e.g., 
about -20 to about 20°C, preferably at -15°C, see, for example Preparative 
Example 7) to produce a compound of Formula 1 .On: 

01 
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heteroaryl-represents cyclic groups, optionally substituted with R3 
and R4, having at least one heteroatom selected from 0, S or N, said 
heteroatom interrupting a carbocyclic ring structure and having 

a 

sufficient 
number of delocalized p1 electrons to provide aromatic character, with the 

5 aromatic heterocyclic groups preferably containing from 2 to 14 carbon 
atoms, e.g., 2-, 3- or 4-pyridyl or pyridyl N-oxide (optionally substituted 
with P3 and R4),whereln pyridyl N-oxide can be represented as: 

borb 
0 �0-

Reference to the position of the substituents R1, p2, fl3, and R4 i’s 
10 based on the numbered ring structure: 

. 56 
df\2 

r 

U  

1 10 

For example, P1 can be at the C-4 position and R2 can be at the C-2 or 
C-3 position. Also, for example, R3 can be at the C-B position and R4 can 
be at the C-9 position. 

15 Representative structures of Formula 1.0 include but are not limited 
to: 

A A 

i P3 R1 - P3 

R2 R R2 
X

�:OP
 

R7 RL...t ’..-R7 
IV 

: 
RG TV A8 RO 

(1.0a) (1.9b) 

Z R 
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A. 

Rd 

RX 

IV 

(1.Od) 

and 
Preferably, for the compounds of Formula 1.0 (including 1.0a to 

R3 

1.Od): 
each of a, b, c, and d are C (carbon); or 

5 one of a, b, c and d (most preferably a) represents N or NO, most 
preferably N, and the remaining a, b, c and d groups represent CR1 or 
CR2; 

each fl1 and each R2 is independently selected from H, halo (e.g., 
Cl, Br and F), -CE3, -0R10 (e.g., hydroxy and alkoxy (e.g., -OCH3)), alkyl 

10 (e.g., methyl and t-butyl, said alkyl group being optionally substituted with 
halo), benzotriazol-1 -yloxy, -S(0)tR1l (e.g., -SCH2CH3), -SR11 C(0)OR1’ 

(e.g., -SCH2CO2CH3), SR10 (e.g., R10 represents -CH2C6H5) and 1-
methyl-tetrazol-5-ylthio; most preferably R1 and R2 are independently H, 
halo, -CF3, tower alkyl (e.g., C, to C4, more preferably methyl) or 

15 benzotriazol-1-yloxy; more preferably A1 is Cl or H, and R2 is H, Cl or Br, 
still more preferably R1 is at the C-4 position, and R2 is at the C-S 
position; even more preferably R2 is Br or H; 

R3 and fl4 are the same or different and each independently 
represents H, halo, -CE3, -OR10, -00R10, -SRI 0, -S(0)1R11 (wherein t is 

20 0, 1 or 2), -N(R10)2, -NO2, -OC(0)RlO, -0O2R10, -00O2R11, -CN, 
-NR10C00R11, alkynyl, at kenyl or alkyl, said alkyl or alkenyl group 
optionally being substituted with halo, -0R10 or -0O2R10; most preferably 
A3 and R4 independently represent H, halo, -CF3, -OR10 or alkyl (said 
alkyl group being optionally substituted with halo); more preferably A3 

25 and R4 independently represent H or halo (e.g., Cl, Br, or F); even more 
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AB  

R2 6 R3 

F1(a
 R4 

21-;t,
 

ç\  

R 
N 

R? Rr,111*e ),W 
Re IV  R8F46 IV A8 

(5.0
c)J(50d)

 

Z

 

R46 Z R46
 

A21 R2’ 

AlA AlA OB 

R3 R3 

R2-

R(’)....- R7 
IV 

R -Z7 A8 A6<’’7N
 

 A8 

(5.0e)) 
R2° 

MCI) 

ZY’ R46 z R46 A)? 
A21 A21 

Fl3 R2 6 A3 

N A4 

R5 
N 

R7 ...-R1 
and 

(5.Og)) 
R20 

(5. Oh) 
A2° 

Z’’.R4s f’  R48 
A21 

Compounds of Formula 51 include: 
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PREPARATION OF PIPERAZINE ANALOGS 

Compounds having a piperazine ring bound to the C-il of the 

tricyclic nucleus, i.e., Formula 1.0 wherein X Is N, are best prepared via 

alkylatlon of the appropriately substituted piperazine compound of 

Formula 700.00 with a compound of Formula 705.00. Compounds of 

Formula 705.00 contain the appropriately substituted halide (such as Cl, 

Br, or I) or other similar leaving group (e.g., tosyloxy or mesyloxy). The 

reaction is usually conducted in an inert solvent, such as THF or toluene, 

optionally with a base such as triethylamine or potassium carbonate, and 

typically at a temperature range of ambient to reflux to produce a 

compound of Formula 710.00. 

’L 
H 

A.

 

R6�L Re 
�0 00 

(700.00) 
A9 

R2 

+ 
a 

b 

(705.00) L 

B 

R3 

R7 
R8 

(710.0) 

In this reaction R9 is H, CO2Ra (wherein Ra is a C1 to C4 alkyl group) or 

C(Z)R. The preparation of compound 705.00 wherein L is Cl Is analogous 

to the procedure described in U.S. 3, 409,621. One skilled In the art can 

prepare other derivatives of 705.00 (e.g., L is Br, I, mesyloxy, or tosyloxy). 

When R9 Is H, C(Z)R or CO2R3, these are converted to compounds of the 

invention by processes known in the art. 
An alternate route for generating the compound of Formula 710.00 

Is by reductive amination of the aza ketone 715.00 with the piperazine 

700.00 
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in combination with p40 as defined below to represent .(CH2)r wherein r 

is 1 to 4 which can be substituted with lower alkyl, lower alkoxy, -CF3 or 

aryl, or 85 is combined with R6 to represent =0 or =S and/or A7 is 

combined with P8 to represent =0 or =S; 

5 P10 represents H, alkyl, aryl, or aralkyl; 

R11 represents alkyl or aryl; 
X represents N, CH or C, which C may contain an optional double 

bond, represented by the dotted line, to carbon atom 11; 

the dotted line between carbon atoms 5 and 6 represents an 

10 optional double bond, such that when a double bond is present, A and B 

independently represent -R1 0, halo, -OR’ 1, -00O2R11 or -0C(0)R1 0, and 

when no double bond is present between carbon atoms 5 and 6. A and B 

each independently represent H2, -(OR11)2; H and halo, dihalo, alkyl and 

H, (alkyl), -H and -0C(0)R10, H and -OR10, =0, aryl and H, =N0R10 or 

. 15 0(CH2)p-0 wherein p is 2, 3 or 4; 
R represents R40, R42, R44, or p54, as defined below; 

R40 represents I-i, aryl, alkyl, cycloalkyl, alkenyl, alkynyl or -D 

wherein -D represents 

R3 R3

 

R4 
R4:

 

3 

4 

A==iL R, 

N 

or 

20 wherein R3 and R4 are as previously defined and W is 0, S or NR10 

wherein R10 is as defined above; said A40 cycloalkyl, alkenyl and alkynyl 

groups being optionally substituted with from 1-3 groups selected from 

halo, -CON(R10)2, aryl, -0O21110, -OR12, -SF112, -N(RIO)2, 

.N(R10)CO2R11, .G0R12, -NO2 or D, wherein -D, RI0 and A1 are as 

25 defined above and R12 represents p10, (CH2)mOR10 or (CH2)qCO2R10 

wherein R10 is as previously defined, m is 1 to 4 and q is 0 to 4; said 

alkenyl and alkynyl p40 groups not containing -OH, -SH or 

on a carbon containing a double or triple bond respectively; or 

R40 represents phenyl substituted with a group selected from 

30 -S02NH2, -NHS02CH3, -SO2NHCH3, -S02CH3, -SOCH3, -SCH3, or 
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-NHS02CF3, preferably, said group is located in the para position of the 

phenyl ring; or 

A40 represents a group selected from 

$O CCH3 
SO2 NJ F’’ CH3 

I I I V 

OH 

?nfrç)j No 
H 

2u.Ph ’N’ 
OH ’tN N? 

CH3 

. S - 
NAN.CH3 o Y -ci-3 - N. 

�001-40 0 

10 
Ct_CH3,or bTO; 

R42 represents 

R2° 
1 

46 

ç2l 

wherein A20, R21 and R6 are each independently selected from the 
group consisting of: 

15 (1) H; 
(2) -(CH2)qSC(0)CH3 wherein q is 1 to 3; 
(3) -(CH2)qOS02CH3 wherein q is 1 to 3; 

(4) -OH; 
(5) -CS(CH2)(substituted phenyl) wherein w is 1 to 3 and the 

20 substitutents on said substituted phenyl group are the same substitutents 
as described below for said substituted phenyl; 

(6) -NH2; 

(7) -NHCBZ; 
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(8) -NHC(0)0R22 wherein p22 is an alkyl group having from 1 to 

5 carbon atoms, or p22 represents phenyl substituted with 1 to 3 alkyl 

groups; 
(9) alkyl; 

5 (10) -(CH2)kphenyl wherein k is 1 to 6; 

(11) phenyl; 

(12) substituted phenyl wherein the substituents are selected from 

the group consisting of: halo, NO2, -OH, -001-13, -NH2, -NHR22, -N(R22)2, 

alkyl, .O(CH2)phenyI (wherein t Is from I to 3), and -O(CH2)tsubstituted 

10 phenyl (wherein t is from I to 3); 
(13) naphthyl; 
(14) substituted naphthyl, wherein the substituents are as defined 

for substituted phenyl above; 
(15) bridged polycyclic hydrocarbons having from 5 to 10 carbon 

15 atoms; 
(16) cycloalkyl having from 5 to 7 carbon atoms; 
(17) heteroaryl; 
(18) hydroxyalkyl; 
(19) substituted pyridyl or substituted pyridyl N-oxide wherein the 

20 substituents are selected from the substituents given above for said 

substituted phenyl, and said substitutents are bound to a ring carbon by 

replacement of the hydrogen bound to said carbon; 

(20) (21) (22) 

25 

N1i !S \Cl; 

(23) .NHC(0)4CH)phenyI or -NH(0)-(CH2)k-substitued phenyl, 

wherein said k is as defined above; 

(24) piperidine Ring V: 

R5° 

wherein R50 represents H, alkyl, alkylcarbonyl, alkyloxycarbonyl, 

30 haloalkyl, or -C(0)NH(R10) wherein A10 is H or alkyl; 

(25) -NHC(0)CH2C6H5 or -MC(0)CI-12-substituted-C61-15; 
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wherein A56, R58, and R60 are the same or different and each is 

independently selected from H, halo, -CF3, -OR10, -C(0)R10, -SR10, 

-S(0)eR1’ (wherein e is 1 or 2), -N(R10)2, -NO2, -CO2R10, -00O2R11, 

.000R10, 

alkyl, aryl, alkenyl or alkynyl, which alkyl may be substituted 

5 with -OR10, -SR10 or -N(R10)2 and which alkenyl may be substituted with 

OR1 or SR11; or 
pM represents an N-oxide heterocyclic group of the formula (Ia), 

(ha), (lila) or (lye): 

rrv 

or 
E) E 

(is) (Ha) (iiia) (Iva) 

10 wherein V represents N+-O- and E represents N; or 

represents an alkyl group substituted with one of said N-oxide 

heterocyclic groups (i), (II), (iii), (iv), (ha), (ila), (lila) or (Iva); 
Z represents 0 or $ such that P can be taken In combination with 

IRS. p5, p7 or R8 as defined above, or A represents A40, R, p44 or AM. 

15 
2. The method of Claim 1 wherein a is N and b, c, and d are 

carbon; Ri and A2 are the same or different and each is Independently 

selected from H, halo, -CF3, lower alkyl, or benzotriazol- 1 -yloxy, and R1 is 

at the C-4 position and 82 is at the C-3 position; R3 and R4 are the same 

20 or different and each Is independently selected from H or halo, and A3 is 

at the C-B position and R4 Is at the C-9 position; when the double bond 

between carbon atoms 5 and 6 is present, A and B Independently 

represent H, lower alkyl or 
alkyloxy; 

and when the double bond between 

carbon atoms 5 and 6 is absent, A and B independently represent H2, (-H 

25 and -OH) or =0; R5, R, R7, and A8 are i-i; Z is 0; and R represents A42 

and the A48 is selected from phenyl, substituted phenyl, heteroaryl or 

piperidine Ring V. 

3. The method of Claim 2 wherein A20 and p21 are each 

30 independently selected from H and alkyl; p3 is Cl; R4 is H; A1 and A2 are 

individually selected from H, benzotriazol-1-yloxy, Ci to C4 alkyl or halo; 
and A46 represents 3-pyridyl, 3-pyridyl N-oxide, 4-pyridyl, 4-pyridyl N-

oxide, 3-N-methylpiperidinyl, 4-N-methylpiperidinyl, 3-N-acety{pfperldinyl 

or 4-N-acetylpiperidinyl. 
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4. 4. The method of Claim 3 wherein both A20 and A21 are H, or 

both R20 and A21 are methyl; A1 and A2 are individually selected from H, 

Br, Cl, methyl or benzotriazol-1 -yloxy; and A40 represents 3-pyridyl, 3-

pyridyl N-oxide, 4-pyridyl, 4-pyridyl N-oxide, 3-N-rnethylpiperidinyl or 4-N-

5 methylpiperidinyl. 

5. The method of Claim I wherein a is N and b, C, and d are 

carbon; R1 and A2 are the same or different and each is independently 

selected from H, halo, -CF3, lower alkyl, or benzotriazol-1-yloxy, and R1 is 

10 at the C-4 position and R2 is at the C-3 position; R3 and A4 are the same 

or different and each is independently selected from H or halo, and A3 is 

at the C-B position and R4 is at the C-9 position; when the double bond 

between carbon atoms 5 and 6 is present, A and B independently 

represent H, lower alkyl or alkyloxy; and when the double bond between 

15 carbon atoms 5 and 6 is absent, A and B independently represent H2, (-H 

and -OH) or =0: A5, R6, A7, and R8 are H; Z is 0; and R represents R44 

and the R25 represents pyridyl or phenyl. 

6. The method of Claim 5 wherein A25 represents 3-pyridyl or 

20 phenyl; R3 is Cl; A4 is H; R48 represents are H or methyl; and A1 and A2 

are individually selected from H, benzotriazol-1-yloxy, Cl to C4 alkyl or 

halo. 

7. The method of Claim 6 wherein A1 and A2 are individually 

25 selected from H, Br, Cl, methyl or benzotriazol-1-yloxy. 

is 8. The method of Claim 1 wherein the the cells inhibited are 

tumor cells expressing an activated ras oncogene. 

30 9. The method of Claim 8 wherein the cells inhibited are 

pancreatic tumor cells, lung cancer cells, myeloid leukemia tumor cells, 

thyroid follicular tumor cells, myelodysplastic tumor cells, epidermal 

carcinoma tumor cells, bladder carcinoma tumor cells or colon tumors 

cells. 

35 
10. The method of Claim 1 wherein the inhibition of the 

abnormal growth of cells occurs by the inhibition of ras famesyl protein 

transterase. 



WO 95/10516 PT(US94/1 1392 

-244-

11. 
244-11.

 The method of Claim 1 wherein the inhibition is of tumor 
cells wherein the Has protein is activated as a result of oncogenic 
mutation in genes other than the Ras gene. 

5 12. The method of Claim 1 wherein the compound is selected 
from the compounds of Examples: 1, 2, 3, 4, 5, 6, 19, 42, 43, 44, 45, 46, 
47, 48, 49, 75, 76, 78, 82, 83, 84, 85, 89, 121, 180, 182, 183, 184, 187 
structure 6.7, 187 structure 6.8, 192, 196, 197, 198, 200, 201, 206,222, 
223, 224, 225, 226, 227, 233, 234, 236, 239, 246, 247, 248, 249, 250, 

10 251, 261, 262, 266, 267, 269, 273, 276, 283, 285, 286, 287,288, 289, 
291,292, 293, 299, 300, 301, 303, 307, 309, 311, 312, 313, 314, 316, 
350, 351, 352, 354 or 356. 

13. A compound selected from a compound of the formula: 

R3 R1 R3 
S 6).../ - 

)d( 

5
 
15)çç  

15 

S 

k 4R2° 
1’-n 46 
A21 

R4 

.2) 

FJ1i.. 
ri 

a 

R R7 

6 
IV 

Re 
(5.1) 

R21 

\ d, 

b..... 

(5.3) 
He R8 

A48 

2: N’ 
26 

H 
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R1 A1 R3 

R2111R4 

R5’-. 
......- 

(5.3A) R5 _... R7 (5.3B) 

R6- 
IV78
 RS 

0 IV

48 
 140k OR 

or 

ZJ1 
25 

):5R45 

or a pharmaceutically acceptable salt or solvate thereof, wherein all the 

S 
substituents are as defined in Claim 1, and wherein for the compounds of 
Formula 52 the substituents R20, A21, and R46 are selected such that 

5 when one of said substituents A20, A21, and R46 is selected from the 
group consisting of: (1) H, (2) -OH, (3) -NH2, (4) -NHC(0)0R22, (5) alkyl, 
(6) phenyl, (7) heteroaryl, (8) hydroxyalkyt, (9) substituted pyridyl, (10) 
substituted phenyl and (11) -0-alkyl, then the remaining two of said 

substituents A20, R21 and A46 cannot both be H when: (a) R1 and R2 are 

10 both H, and (b) the double bond between C-5 and C-6 is absent, and (c) 
both A and B are H2, and (d) A4 is H, and (e) A3 is H or Cl at C-8. 

14. The compound of Claim 13 wherein a is N and b, c, and d 
are carbon; A1 and R2 are the same or different and each is 

15 independently selected from H, halo, -CF3, lower alkyl, or benzotriazol-1-

� 
. ytoxy, and A1 is at the 0-4 position and fl2 is at the C-3 position; R3 and 

A4 are the same or different and each Is independently selected from H or 

halo, and R3 is at the C-8 position and R4 is at the C-9 position; when the 
double bond between carbon atoms 5 and 6 Is present, A and B 

20 independently represent H, lower alkyl or alkyloxy; and when the double 
bond between carbon atoms 5 and 6 is absent, A and B independently 

represent H2, (-H and -OH) or =0; R5, A6, A7, and R8 are H; Z is 0; and 

A46 is selected from phenyl, substituted phenyl, heteroaryl or piperidine 

Ring V. 25 

15. The compound of Claim 14 wherein R20 and R21 are each 

independently selected from H and alkyl; R3 is Cl; A4 is H; A1 and A2 are 
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individually individually selected from H, benzotriazol-1-yloxy, C1 to C4 alkyl or halo; 

and p46 represents 3-pyridyl, 3-pyridyl N-oxide, 4-pyridyl, 4-pyridyl N-, 

oxide, 3-N-methylpiperidinyl, 4-N-methylpiperidinyl, 3-N-acetylpiperidinyl 

or 4-N-acetylpiperidinyL 
5 

16. The compound of Claim 15 wherein both A20 and P21 are 
H, or both P20 and R21 are methyl; R1 and A2 are individually selected 
from H, Br, Cl, methyl or benzotriazol-1-yloxy; and P46 represents 3-
pyridyl, 3-pyridyl N-oxide, 4-pyridyl, 4-pyridyl N-oxide, 3-N-

10 methylpiperidinyl or 4-N-rnethylpiperidlnyl. 

17. The compound of Claim 13 wherein a is N and b, c, and d 
are carbon; R1 and A2 are the same or different and each is 
independently selected from H, halo, -CF3, lower alkyl, or benzotriazol-1-

. 15 yloxy, and R1 is at the C-4 position and R2 is at the C-3 position; R3 and 
P4 are the same or different and each is Independently selected from H or 
halo, and A3 is at the C-8 position and A4 is at the C-9 position; when the 
double bond between carbon atoms 5 and 6 is present, A and B 
independently represent H, lower alkyl or aikyloxy, and when the double 

20 bond between carbon atoms 5 and 6 is absent, A and B Independently 
represent H2, (-H and -OH) or =0; A5, A6, A7, and P8 are H; Z is 0; and 
R25 represents phenyl, 3-pyridyl, 3-pyridyl N-oxide, 4-pyridyl, 4-pyridyt N-
oxide, 3-N-methylplperldinyl, 4-N-methytpiperidinyl, 3-N-acetyipiperidinyl 
or 4-N-acetylpiperidinyl. 

25 
18. The compound of Claim 17 wherein R25 represents phenyl, 

3-pyridyl, 3-pyridyt N-oxide, 4-pyridyt, 4-pyridyl N-oxide, 3-N-
methylpiperidinyl or 4-N-methyfpiperidinyl; R3 is Cl; P4 is H; R48 

. represents are H or methyl; and p1 and R2 are individually selected frOm 
30 H, benzotriazol-1-yloxy, Cl to C4 alkyl or halo. 

19. The compound of Claim 18 wherein Al and A2 are 
Individually selected from H, Br, Cl, methyl or benzotriazol-1-yloxy. 

35 20. The compound of Claim 13 selected from a compound 
having the structure number. 5.17, 5.18, 5.19, 5.20, 5.21, 5.22, 5.23, 5.60, 
5.61, 5.62, 5.63, 5.64, 5.65, 5.66, 5.67, 5.68, 5.69, 5.70, 5.71, 5.72, 5.73, 
5.74, 5.75, 5.76, 5.77, 5.78, 5.79, 5.81, 5.82, 5.83, 5.84, 5.85, 5.90, 5.9 1, 
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5.96, 5.97, 5.98, 5.99, 5.100, 5.101, 5.108, 5.109, 5.110, 5.111, 5.138, 

5.139, 5.140, 5.141, 5.143, 5.4, 5.5, 5.6. 5.7, 5.8, 5.9, 5.10, 5.11, 5.12, 

5.13, 5.14, 5.15, 5.16, 5.24, 5.26, 5.27, 5.29, 5.30, 5.31, 5.32, 5.33, 5.34, 

5.35, 5.36, 5.37, 5.38, 5.40, 5.42, 5.44, 5.45, 5.46, 5.48, 5.92, 5.93, 5.94, 

5 5.95, 5.102, 5.103, 5.104, 5.105, 5.107, 5.114, 5.115, 5.121, 5.122, 5.123, 

5.124, 5.125, 5.126, 5.127, 5.128, 5.129, 5.132, 5.133, 5.134, 5.135, 

5.136, 5.145, 5.146, 5.147, 5.149, 5.150, 5.151, 5.152, 5.153, 5.154, 6.4, 

6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11, 6.17, 6.19, 6.12, 6.13, 6.14 or 6.20; or 

selected from the compound of example number 82, 82A, 235, 316, 323, 

10 310, 350, 352, 355, 89, 180, 181, 204, 234, 287, 288, 289, 290, 295, 296, 

297, 298, 299, 300, 301, 303, 304, 305, 307, 309, 311, 356, 312, 313, 

314, 354, 291,292,293 or 294. 

21. A pharmaceutical composition for inhibiting the abnormal 
15 growth of cells comprising an effective amount of compound of Claim 13 

In combination with a pharmaceutically acceptable carrier. 

22. A process for producing 3-nitro substituted compounds of 
Formula 1.0h: 

A 

R1 F13 
02N  

2 IR b 
 �

IV (1.0h)

20 
OR 65 

wherein R1, A2, A3, A4, A, B, a, b, d, and the dotted lines are as defined for 

Formula 1.0 in Claim 1, and A65 represents H or -OR66 wherein p66 

represents alkyl, comprising: 
reacting one molar equivalent of a compound of Formula 1.0g: 
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A. B 

H \.,., 

R21.-T. 11 R 

I 

IV 

OP65 

wherein R1, p2, A3, p4, A, B, a, b, d, and the dotted lines are as defined for 
Formula 1.0 in Claim 1, and R65 represents H or -OR66 wherein p66 

represents alkyl; 
5 with one molar equivalent of a nitrating reagent, said nitrating 

reagent being preformed by mixing, at cold temperature, equlmolar 
amounts of tetrabutyl ammonium nitrate with trifluoroacetic anhydride; 

the reaction of said nitrating reagent with said compound of 
Formula 1 .Og taking place in a suitable aprotic solvent; and 

10 said reaction with said nitrating reagent being conducted at a 
temperature and for a period of time sufficient to allow the reaction to 
proceed at a reasonable rate to produce the 3-nitro compound of Formula 
1..Oh. 

15 23. A process for producing 3-nitro compounds of the formula: 
A B 
’’ ..) 

A1 

.. 
S O2 N II 

2 11 
11 

/R3 

A 

IV (1.Oi) 

H 
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A 

250-A

 B 
’I 

Ft R3 

02N -\."d H 

2 R b 

ii:1 

PTIUS94/1 1392 

0’ R65 

hydrolyzing the compound of Formula 1 .Oh by dissolving the 

compound of Formula 1.0h in a sufficient amount of concentrated acid, 
and heating the resulting mixture to a temperature sufficient to remove the 

5 -C(0)R65 substituent to produce the compound of Formula 1.0i. 

24. A process for producing compounds of the formula: 
A 

R’ 
_\\.,id 

R 3 

çtrnn
 

wherein H1, R2. H3, H4, A, B, a, b, d, and the dotted lines are as defined for 
10 Formula 1.0 in Claim 1, comprising: 

reacting one molar equivalent a compound of formula: 

� A B 

R1 R
 

id 

with one molar equivalent of a nitrating reagent; 

I 
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said nitrating reagent being preformed, by mixing at a cold 
temperature, equimolar amounts of tetrabutyl ammonium nitrate with 
triftuoroacetic anhydride; 

the reaction of said nitrating reagent with the compound of Formula 
1.0k taking place In a suitable aprotic solvent; 

said reaction with said nitrating reagent being conducted at a� 
temperature and for a period of time sufficient to allow the reaction to 
proceed at a reasonable rate to produce the 3-nitro compound of Formula 
1.0]. 

25. A process for producing a compound of Formula 1.0m: 
A .13 

A1 

O2N 

A3 

A4 

R68 

wherein Al, R2, R3, H4, A, B, a, b, d, and the dotted lines are as defined for 
Formula 1.0 in Claim 1, and wherein A68 Is H or COORa wherein R8 is a 
Ci to C3 alkyl group, comprising: 

reacting one molar equivalent a compound of formula: 
A 

A1 

H4 
ba/ 

I ilm-R4 

U (1.0k) 1 

with one molar equivalent of a nitrating reagent; 
said nitrating reagent being preformed, by mixing at a cold 

20 temperature, equimolar amounts of tetrabutyl ammonium nitrate with 
trifluoroacetic anhydride; 
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the reaction of said nitrating reagent with the compound of Formula 
1.0k taking place in a suitable aprotic solvent; 

said reaction with said nitrating reagent being conducted at a 
temperature and for a period of time sufficient to allow the reaction to 

5 proceed at a reasonable rate to produce the 3-nitro compound of Formula 
1.0j: 

A .13 
R1 R3 

02N N-- V, 

reducing said compound of Formula I 0J with a suitable reducing 
agent in a suitable solvent at a suitable temperature to allow the reaction 

10 to proceed at a reasonable rate; 
reacting the resulting hydroxy product with a chlorinating agent in a 

suitable organic solvent at a suitable temperature to allow the reaction to 
proceed at a reasonable rate to produce a compound of Formula 1.0n: 

A B 
% 

�4 

11 

CI (iOn) 
;and 

15 reacting said compound of Formula 1 .On with a compound of the 
formula: 

(N)

 

l68 

wherein ROB is as previously defined, in a suitable organic solvent 
containing a suitable base at a suitable temperature to allow the reaction 
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to proceed at a reasonable rate to produce the compounds of Formula 

1.Om. 

26. A compound selected from a compound of the formula: 
A B 

O2N1"  

R3 

R2.__t.11_L4)�fl...R4 

IV (1.Oh) 

5 0 

wherein RI, R2, R3, R4, A, B, a, b, d, and R65 are as defined for Formula 

1.Oh in Claim 22; 

A B 

R1R3 

02N<( 
’w 

SIV (1..Oi) 

’I I 
4 

H 

10 wherein R1, A2, A3, R4, A, B, a, b, and d are as defined for Formula 1.01 in 

Claim 23; 
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02N 

b 

(tOj) 

wherein R1, A2, A3, R4, A. B, a, b, and d are as defined for Formula 1 .Oj in 

Claim 24; 

A B 

02N 
I 

b 

.N... (1..0m) 

68 
5 

wherein R1, R2, A3, R4, A. B, a, b, ci and A68 are as defined for Formula 

1 .Om in Claim 25; 

A 

R1 R3 

R21,  
Ôi (LOn) 

10 wherein A1, R2, A3, A4, A, B, a, b, and d are as defined for Formula 1 .Oj in 

Claim .24; or 
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R2_17 *%�_J 

PCIUS94/1 1392 

OH 

wherein R1, R2, R3, R4, A, B, a, b, and d are as defined for Formula 1.01 in 
Claim 24. 

5 27. A compound selected from a compound of the formula: 

02N 

H 

Cl 

or 

02N 

OAOCH2CH3 

Cl 

28. The use of a compound of Claim 13 for the manufacture of a 
medicament for use in Inhibiting the abnormal growth of cells. 

10 
29. The use of a compound of Claim 13 for inhibiting the 

abnormal growth of cells. 

30. A process for producing a compound of Formula 5.0, 5.1 or 
15 5.3, comprising: 

(a) reacting a compound of Formula 405.00 with RCOOH at a 
temperature between 0°C and reflux in an Inert solvent; 

(b) reacting a compound of Formula 405.00 with RC(0)L, 
wherein L represents a suitable leaving group, in the presence of a base; 

20 (c) reacting a compound of Formula 420.00 with an appropriate 
acyl halide or an acyl anhydride; 

(d) reducing compounds of Formula 405.00, wherein X is 
carbon and the bond to C-i 1 is a double bond, with lithium aluminum 
hydride in tetrahydrofuran, and then reacting reduced Formula 405.00 

vcütz,  
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# 1) 

with with RCOQH or RC(0)L to produce compounds of Formula 1.0 wherein X 

Is carbon and the bond to C-I 1 Is a single bond; 

(a) reducing compounds of Formula 470.00d with sodium 

borohydride in methanol or ethanol, converting the resulting alcohol 

5 (470.00e) to a chloride (470.000 with thionyl chloride, displacing with 

piperazine (405.00c), and reacting the resulting compound with RCOOH 

or RC(0)L as described above for the conversion of Formula 405.00 to 

Formula 1.0 wherein the bond to C-ills a single bond; 
(t) cyclizing a compound of Formula 455.00 to produce a 

10 compound of Formula 1.0 wherein the bond to C-il is a double bond; 

(g) reacting the azaketone of Formula 470.00 with an oxidizing 

agent to produce the corresponding compound wherein the nitrogen of 

the pyridine ring is an N-oxide, reacting the resulting product with a 

chlorinating agent to produce a compound of Formula 470.00b, optionally 

. 15 repeating the chlorination to produce the disubstituted compound of 

Formula 470.00c, optionally reacting the compound of Formula 470.00b 

or 470.00c with nucleophiles to obtain the substituted compound of 

Formula 470.00d, reacting the compound of 470.00d as described in (f) 

above to produce compounds of Fromula 1.0; 
20 (h) reacting the N-oxide of the compound of Formula 405.00 

with POCI3 to form a compound of Formula 415.01 wherein R1 or R2 is Cl; 

(I) reacting a halo-substituted compound of formula 405.00, 

wherein R1 Is halo, an alkyl lithium to provide the lithio derivative and then 

quenching the llthio derivative with the appropriate electrophile; 

25 U) reacting a compound of Formula 1.0, wherein Z is 0, 
with P2S5 to produce a compound of Fromula 1.0 wherein Z Is S; 

(k) reacting a compound of Formula 470.00h in acetic acid with 

Se02 to produce a compound of Formula 470.001 and then converting the 

� compound of 470.001 to a compound of Formula 1.0. 

30 (I) alkylating the appropriately substituted piperazine 

compound of Formula 700.00 with a compound of Formula 705.00 to 

produce a compound of formula 1.0 wherein X is N; or 

(m) reductive amination of the aza ketone of Formula 715.00 

with the piperazine of Formula 700.00. 

35 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property Organization 
International Bureau Is 

(43) International Publication Date (10) International Publication Number 
7 March 2002 (07.03.2002) PCT WO 02/18368 Al 

(51) International Patent Classification7: C071) 401106, 
401/04,401/14,221/16, A61K 311435, A61P 35/00 

(21) International Application Number: PCT1US0I/26792 

(22) International Filing Date: 28 August 2001 (28.08.2001) 

(25) Filing Language: English 

(26) Publication Language: English 

07204 (ITS). BALDWIN, John, J.; 621 Gypsy Hill Circle, 
Gwynedd Valley, PA 19437 (US). LI, Ge; Room 201, 
Building 7, #815, Taoiin Road, Lqjiazui Garden, 200135 
Shang Hal (CN). HUANG, Chin-Vu; 5507 Ravens Crest 
Drive, Plainsboro, NJ 08536 (US). JAMES, Ray, A.; 601 
Plainsboro Road, Pialusboro, NJ 08536 (US). BISHOP, 
Robert, W.; 17 Hopper Avenue, Pompton Plains, NJ 
07444 (US). WANG, James; 47 Unami Terrace, West-
field, NJ 07090 (US). DESAI, Jagdlsb, A.; 3 Forest Park 
Terrace, Monroe Township, NJ 08831 (US). 

(30) Priority Data: (74) Agent: ALBANESE, Margaret, M.; Sobering Corpora 
60/229,183 30 August 2000 (30.08.2000) US tion, Patent Dept. K-6.I 1990, 2000 Galloping Hill Road, 

Kenilworth, NJ 07033-0530 (US). 
(71) Applicants: SCHERING CORPORATION [US/US]; 

2000 Galloping Hill Road, Kenilworth, NJ 07033-0530 
(US). PHARMACOPEIA, INC. [US/US]; 3000 Eastpark 
Boulevard, Cranbury, NJ 08512 (US). 

(72) Inventors: NJOROGE, F., George; 11 Softwood Way, 
Warren, NJ 07059 (US). VIBULBUAN, Baucha; 201 
North 24th Street, Kenilworth, NJ 07033 (US). COOPER, 
Alan, IL; 23 Natalie Drive, West Caldwell, NJ (17066 (US). 
GUZI, Timothy; 48 Red Road, Chatham, NJ 07928 (US). 
RANE, Dinanath, F.; 2 Hayground Court, Morganville, 
NJ 07751 (US). MINOR, Keith, P., 41 Lantern Lane, 
Sayreville, NJ 08872 (US). DOLL, Ronald, J.; 126 Union 
Avenue, Maplewood, NJ 07040 (US). GIRIJAVALLAB-
HAN, Vlyyoor, Moopil; 10 Maplewood Drive, Parsippany, 
NJ 07054 (US). SANTHANAM,, Bums; to Somerset 
Avenue, Bridgewater, NJ 08807 (US). PINTO, Patrick, 
A.; 34 Battle Ridge Road, Morris Plains, NJ 07950 (US). 
ZHU, Hugh, V.; 38 Country Club Boulevard, Scotch 
Plains, NJ 07076 (US). KEERTIKA1i,, Kartik, M.; 1523 
Jefferson Avenue, 2nd 0., Rahway, NJ 07065 (US). AL-
VAREZ, Carmen, S.; 117 Dalton Street, Rosalie Park, NI 

(81) Designated States (national): AE AG, Al, AM, AT, AU, 
A?., BA, BB, Rd, BR, BY, 137., CA, CR, CN, CO, CR, CZ, 
DE, DK, DM, DZ, EC, HE, ES, Fl, GB, GD, GE, Ilk, flu, 
ID, IL, IN, IS, it’, KG, KR, KZ, LC, LK, LR, LI’, LII, LV, 
MA, MD, MG, MK, MN, MX, MZ, NO, NZ, P1-I, FL, 11 

RO, RU, SE, SG, SI, SK, SL, TJ, TM, Tit, Ti’, ’12, UA, liZ, 
VN, YU, ZA. 

(84) Designated States (regional): AIUPO patent (Gil, GM, 
KB, LS, MW, MZ, SD, SL, SZ, Ti, lid, ZW), Eurasia:: 
patent (AM, AZ, BY KG, KZ, MD, RU, Ti, TM), European 
patent (AT, BE, CH, CY, DE, DK ES, F!, FR, (113, GR, TB, 
IT, LU, MC, NL, PT, SE, TR), CAP! patent (BF, Bi, CF, 
CG, CI, CM, GA, GN, GQ, (1W, ML, MR, NE, SN, TD, 
TG). 

Declarations under Rule 4.17: 
as to the applicant’s entitlement to claim the priority ofthe 
earlier application (Rule 4.17(14)) for all designations 

- as to the applicant’s entitlement to claim the priority ofthe 
earlier application (Rule 4.1 7(ii) for all designations 

[Continued on next page] 

(54) Title: TRICYCLIC ANTJTIIMOR COMPOUNDS BEING FARNBSYL PROTEIN TRANSFERASE INHIBITORS 

- R 

b 

(51) Abstract: The present invention discloses novel tricyclic com-
pounds represented by the formula (1.0), a prodrug thereof, or a 
pharmaceutically acceptable salt or solvate of the compound or of 
said prodrug useful for inhibiting thrnesyl protein transferase. Also 
disclosed are pharmaceutical compositions comprising such com-
pounds their preparation as well as methods of using them to treat 

(1.0) proliferative diseases such as cancer. 
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5 
TRICYIC ANTITUNOR CONPOtNDS BEING F2RESL PROTEIN TRtNSFERASE INRBITORS 

SUMMARY OF  1NVENTlOt4 

10 This Invention provides compounds useful for the inhibition of famesyl 

protein transferase (FPT). The compounds of this invention are represented 

by the formula: 

A 

15 

R1 d 

- - 
R3 

R2 IIJ_R4 ba 

R5< R7 

IvLR?a 

18 

(1.0) 

or a pharmaceutically acceptable salt or solvate thereof, wherein: 

one of a, b, c and d represents N or NO, and the remaining a, b C, 

and d groups represent carbon, wherein each carbon has an R1 or R2 group 

bound to said carbon; or 



The compounds of this Invention inhibit famesyl protein transferase and the 

farnesylation of the oncogene protein Ras. Thus, this invention further provides a 

method of inhibiting famesyl protein transferase, (e.g., ras famesyl protein 

transf erase) in mammals, especially humans, by the administration of an effective 

5 amount (e.g. a therapeutically effective amount) of the tricyclic compounds described 

above. The administration of the compounds of this invention to patients, to inhibit 

famesyl protein transferase, Is useful in the treatment of the cancers described below. 

This invention provides a method for inhibiting or treating the abnormal growth 

of cells, including transformed coils, by administering an effective amount (e.g. a 

10 therapeutically effective amount) of a compound of this invention. Abnormal growth of 

� cells refers to cell growth Independent of normal regulatory mechanisms (e.g., loss of 

contact inhibition). This includes the abnormal growth of (1) tumor cells (tumors) 

expressing an activated Ras oncogane; (2) tumor cells in which the Ras protein is 

activated as a result of oncogenic mutation in another gene; and (3) benign and 

15 malignant cells of other proliferative diseases In which aberrant Ras activation occurs. 

This invention also provides a method for inhibiting or treating tumor growth by 

administering an effective amount (e.g., a therapeutically effective amount) of the 

tricyclic compounds, described herein, to a mammal (e.g., 
a 

human) in need of such 

treatment. In particular, this invention provides a method for inhibiting or treating the 

20 growth of tumors expressing an activated Ras oricogene by the administration of an 

effective amount (e.g. a therapeutically effective amount) of the above described 

compounds. 

The present invention also provides a method of treating proliferative diseases, 

especially cancers (tumors), comprising administering an effective amount (e.g., a 

25 therapeutically effective amount) of a compound of the invention, described herein, to 

a mammal (e.g., a human) In need of such treatment in combination with (2) an 

effective amount of at least one anti-cancer agent i.e. a chemotherapeutic agent 

and/or radiation). 

The present Invention also provides a method of treating proliferative diseases, 

30 -especially cancers (tumors), comprising administering an effective amount (e.g., a 

therapeutically effective amount) of a Compound of the invention, described herein, to 

a mammal (e.g., a human) in need of such treatment in combination with (2) an 

effective amount of at least one signal transduction Inhibitor. 
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The compounds of formula 1.0 Include the preferred A isomer: 

, f -- -< R 4 4,z a PR R�.,.<’ _.....R 
livi 

(LOA) 

X=NorCH 
a =N or C 

5 

� wherein the optional bond between C-5 and C-6 is present, and B is H, or the optional 

bond between C-5 and C-6 is absent and each B is H; and the preferred S isomer: 

A AB 

-

livRe

 

(LOB) 

X=NorCH 
10 a=NorC 

wherein the optional bond between C-5 and C-6 is present and A Is H, or the optional 

bond between C-5 and C-6 is absent and each A is H. 

Preferably, R1, R2, R3, and A4 are independently selected from H or halo, more 

15 preferably H, Br, F or Cl, and even more preferably H, or CL Representative 

compounds of formula 1.0 include dihalo (e.g., 3,8-dihalo) and monohalo (e.g., 8-halo) 
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substituted compounds, such as, for example: (3-bromo, 8-chioro), (3,8-dichloro), (3-

bromo) and (3-chloro). 

Substituent a is preferably C or N with N being most preferred. 

Preferably, R8 is selected from: 

A A11 0=8=0 A Rlla A 21 
0. 0 

’ 111 
0 N 

’ 

12 
C 

46 

(2.0) (3.0) (4.0) (5.0) 

More preferably R8 is 2.0 or 4.0; and most preferably A8 is 4.0. 

Preferably, R11a is selected from: alkyl, substituted alkyl, aryl, substituted aryl, 

10 heteroaryl, substituted heteroaryl cyloalkyl or substituted cycloalkyl; wherein, said 

substituted aryl, heteroary, and cycloalkyl, F’ "’groups are substituted with 

substituents independently selected from: halo (preferably F or Cl), cyano, -OF3, or 

alkyl; and wherein said substituted alkyl R11a groups substituted with substituents 

selected from halo, (preferably F or Cl), cyano or CF3. Most preferably, Rita is 

15 selected from: alkyl, aryl, substituted aryl, cyloalkyl, or substituted cycloalkyl, wherein, 

said substituted aryl and substituted cycloalkyl groups are substituted with 

substituents independently selected from: halo, (preferably F or Cl), ON or CF3. More 

preferably, RIla is selected from methyl, t-butyl, phenyl, cyanophenyl, chlorophenyi, 

fluorophenyl, or cyclohexyl. Still more preferably, Rlla is selected from: t-butyl, 

20 cyanophenyl, ohlorophenyl, fluorophenyl or cyclohexyl. Even more preferably, Wiais 

selected from cyanophenyl, with p-cyanophenyl being even still more preferred. 

Preferably, R11, is selected from alkyl, cycloalkyl, or substituted cycloalkyl, 

wherein said substituted cycloalkyl group is substituted with 1,2 or 3 substituents 

independently selected from: halo (preferably chloro or fluoro), or alkyl, (preferably 

25 methyl or t-butyl). Examples of R11 groups Include: methyl, ethyl, propyl, t-butyl, 

cyclohexyi or substituted cyclohexyl. More preferably, R11 is selected from methyl, t-

butyl, cyclohexyl, chiorocyclohexyl, (preferably p-chlorocyclohexyl) or fluorocyclohexyl, 

(preferably p-fluorocyclohexyl). Most preferably, Fl" is selected from: methyl, t-butyl, 

or cyclohexyl, with t-butyl or cyclohexyl being still more preferred. 
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Compounds of this Invention having C-li R- and S- stereochemistry include: 



5 

e5of 
WO 02118368 PT!US01/26792 

,j#)rO 
35 

0= Br or Cl; 

V = alkyl, arylalkyl, or heteroarylalkyl. 

Preferred compounds of this invention are listed below: 

N 

(139) (628) 

(326) (644) (332) 

(699) 
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(362a) 

(378) 

36 

(372) 

(690) 

(688) 

PCTIIJS0I/26792 

(230) 

(784) 

N 
J,N 

N(N) 

(686) 
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C H3 

Br CI 

HO

  

aNlo 

(683.2) 

-,j
 

3 

c 

(816) 

H 

I’ 

N. 

5NAO; 

(778) 
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pH3 

Br(\ 

( 

N 
) 

(877) 
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OH N 

(790) 

loolN 

H3C>H 

H3C 

(788) (793) 

(375.1) (372) 

H 
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More preferred compounds of this invention are listed below. 

pH3 CH 3 

N( 

Br.  )._ci Br x  

/ 
PCTIUSOI/26792 

C 
CHc) 

N 
HON 

H3C -7? ::"",O0 

(683.2) (877) (790) 

9 H 

C 

B 

(778) 

)y1

 ci 
CNLI ccocl 

N 

H3C>Hc 
) N? 

N 

’9 

H30 . 

-10 

(788) (793) 
H 3 C 

H3  

\Cl CI 

N N 

a 

N) ;O 
(375.1) (372) 
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Most preferred compounds of this invention are listed below: 

HA 
CH3 HO NOHS 

Br / 

N "C, (N) H3 

H3CO0 

(877) (790) 

1 
( 

PCT/US01/26792 

&/ 2,q 

I aloo 
N 

(816) 

(778) 

NAO 

(372a). 

Lines drawn into the ring systems indicate that the indicated bond may be 

10 attached to any of the substitutable ring carbon atoms. 



WO 02/18368 

40 

PCTIUS01/26792 

Certain compounds of the Invention may exist in different isomeric (e.g., 

onantiomers, diastereolsomers, atropisomers) forms. The invention contemplates all 

such isomers both in pure form and in admixture, including racemic mixtures. End 

forms are also included. 

5 Certain tricyclic compounds will be acidic in nature, e.g. those compounds 

which possess a carboxyl or phenolic hydroxyl group. These compounds may form 

pharmaceutically acceptable salts. Examples of such salts may include sodium, 

potassium, calcium, aluminum, gold and silver salts. Also contemplated are salts 

formed with pharmaceutically acceptable amines such as ammonia, alkyl amines, 

10 hydroxyalkylamlnes, N-methylglucamlne and the like. 

Certain basic tricyclic compounds also form pharmaceutically acceptable salts, 

e.g., acid addition salts. For example, the pyrido-nitrogen atoms may form salts with 

. strong acid, while compounds having basic substituents such as amino groups also 

form salts with Weaker acids. Examples of suitable acids for salt formation are 

15 hydrochloric, sulfuric, phosphoric, acetic, citric, oxalic, malonic, salicylic, malic, 

fumaric, succinic, ascorbic, maleic, methanesulfonic and other mineral and carboxylic 

acids well known to those in the art. The salts are prepared by contacting the free 

base form with a sufficient amount of the desired acid to produce a salt in the 

conventional manner. The free base forms may be regenerated by treating the salt 

20 with a suitable dilute aqueous base solution such as dilute aqueous NaOH, potassium. 

carbonate, ammonia and sodium bicarbonate. The free base forms differ from their 

respective salt forms somewhat in certain physical properties, such as solubility in 

polar solvents, but the acid and base salts are otherwise equivalent to their respective 

free base forms for purposes of the invention. 

25 All such acid and base salts are intended to be pharmaceutically acceptable 

salts within the scope of the invention and all acid and base salts are considered 

equivalent to the free forms of the corresponding compounds for purposes of the 

Invention. 

The compounds of formula 1.0 can exist in unsolvated as well as solvated 

30 forms, including hydrated forms, e.g., hem!-hydrate. In general, the solvated forms, 

with pharmaceutically acceptable solvents such as water, ethanol and the like are 

equivalent to the unsolvated forms for purposes of the invention. 



WO 02/18368 

59 

PCT/US01/26792 

Scheme 13: c -Substituted Imidazole Single Methylene Bridgehead Compounds 

Br 

RJZXS .,R3 N 
EIMgBr NBS, PPh3 

A7 
R4 -- 

2. CuCN-2UCI 
RV Wig FP 

A9 

5 18a 13b 130 

Single methylene bridgehead CImldazole derivatives (1 Sc) were prepared as 

shown above. Compound 13a was first converted to bromide 13b Treatment of 

10 compound 1 3b with C-imldazole cuprates (prepared from corresponding iodo 

imidazole) yielded the adduct 130. 

15 

Scheme 14: Preparation of one-methylene olperazines 

Ketone A Is brominated with brominating reagents such as NBS, with a small 

amount of an activator such as benzoyl peroxide, in solvents such as dichioromethane 

at elevated temperature, such as 80-100° C to give cftbrorno compound B. 

20 
Br Br 

FP 

., 

0 
A4 R2?(\ 

0 

B A 

Dibromo compound B is reacted with a base such as DBU in a solvent such as 

dichioromethane at temperatures from 0°C to room temperature to give vinyibromides 

25 C and D. These vinyibromidos are separated by chromatography such as silica gel 
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What is claimed is: 

1. A compound of the formula: 

5 

365 

R3 

PCT/1JS01126792 

(1.0) 

or a pharmaceutically acceptable salt or solvate thereof, wherein: 

one of a, b, c and d represents N or N40, and the remaining a b, c, and d 

groups represent carbon, wherein each carbon has an R1 or R2 group bound to said 

10 carbon; or 

each of a, b, c, and d is carbon, wherein each carbon has an or R2 group 

bound to said carbon; 

the dotted lines (-) represent optional bonds; 

X represents N or CH when the optional bond is absent, and represents C 

15 when the optional bond is present; 

when the optional bond is present between carbon atom 5 and carbon atom 6 

then there is only one A substituent bound to carbon atom 5 and there is only one B 

substituent bound to carbon atom 6 and A or B is other than H; 
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when the optional bond Is not present between carbon atom 5 and carbon ator 

6, then there are two A substituents bound to carbon atom 5 and two B substituents 

bound to carbon atom 6, wherein each A and B substituent is independently selected 

from: 

5 (1) H; 

(2) -R9; 

(3) -R9-C(0)-R9; 

(4) -. R9-0O2- 1198; 

(5) -(CH2)pR; 

10 (6) -C(0)N(R)2, wherein each R9 is the same or different; 

(7) -C(0)NHR9; 

(8) -C(0)NH-CH2-C(0)-NH2; 

(9) -C(0)NHR26; 

(10) (cH2)pc(R9)oR92; 

15 (11) -(CH2)p(R9)2, wherein each R9 is the same or different; 

(12) -(CH2)pC(0) R9; 

(13) (CH2)pC(0)R2711; 

(14) -(CH2)pC(0)N(R9)2, wherein each R9 is the same or different; 

(15) (CH2)pC(0)NH(R9); 

20 (16) -(GH2)pC(0)N(R26)2, wherein each R26 is the same or different; 

(17) (CH2)pN(R9)Rsa; 

(18) -(CH2)pN(R26)2, wherein R26 is the same or different; 

(19) -(CH2)pNHC(0)R50; 

(20) -(CH2)pNHC(0)2R50; 

25 (21) .(CH2)pN(C(0)R278)2 wherein each R27a is the same or different; 
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(22) -(CH2)pNR51C(0)R27, or R51 and R27 taken together with the atoms to 

which they are bound form a heterocycloalkyl ring consisting of, 5 or 6 members, 

provided that when 1151 and FF form a ring, R51 is not H; 

(23) -(CH2)pNR51C(0)NR27, or R51 and R21 taken together with the atoms to 

5 which they are bound form a heterocycloalkyl ring consisting or 5 or 6 members, 

provided that when R61 and Rv form a ring, R51 is not H; 

(24) (CH2)pNR5iC(0)N(R270)2, wherein each R279 is the same or different; 

(25) -(CH2)pNHS02N(R5)2, wherein each R51 is the same or different; 

(26) -(CH2)pNHCO2R50; 

10 (27) -(GH2)pNC(0)NHR61; 

(28) -(CH2)pCO2R51; 

(29) NHR9; 

(30) 

/

 
R�

 

° \ 

(CH2)p-( C_ 

t r31 J1’% 

’ " 1k’ wherein R30 and R31 are the 

15 same or different; 

(31) 

R3° R32 

-(CH2)p-C -R9 

A3133 

same or different; 

20 (32) aLkenyICO2ROa; 

(33) a1kenyIC(0)R$a; 

(34) -aIkenyI-0O2R1; 

wherein R30, R31, R32 and W3 are the 
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35 alKenyl.C(0)_R2l8; 

(36) CH2p-aIkenyl-CO2-R51; 

(37) -(CH2)pCNOR51and 

(38) -(CH2)p-Phthahmid; 

5 p is 0, 1,2,3or4; 

each. R1 and R2 Is independently selected from H, halogen, -CF3, 

-0R10, COR1O, -SR10, -S(0)tR15 wherein t is 0, 1 or 2, -N(R10)2, -NÔ21  

� -OC(0)R10, CO2R10, -00O2R15, -CN -NR10000R151-8R15G(0)0R15, 

-SRI 5N(R13)2 provided that R18 in -SRI5N(R13)2 is. not -CH2, and wherein each 

10. RI  is. Independently selected from H or -C(0)0R15, benzotrlazol-1-yloxy, tetrazol4 

� yithio, or substituted tetrazol-5-yithio, alkynyl, alkenyl or aUcyl, said alkyl or :alkenyi. 

group optionally being substituted with halogen, -0R10 or -0O2R10; 

� R3 and R4 are the same or different and each independently represent H, or 

� any of the substituents of R1 and R2; 

15 . R5, R6, R7 and RTh each independently represent H, -CF31 

COR10,. alkyl or aryl, said alkyl or aryl optionally being substituted with 

-oR10 -SRI 0, -S(0)tR15, -NRI°C00R15,  -N(RIO)2, -NO2, -C(0)RlO, 

-000R10, -00O2R15, -0O2R10, OP0R10, or R5 is combined with. R6 to. represen 

.0or8; . . 

20 . R8 is selected from: � . 

I � I 1 121 
� a 

22 o=o. ONRA. 
R 112 or 

� . . . . (20). (30) � (40) (5.0) 
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R9 is selected from: 

(1) heteroaryl; 

(2) substituted heteroaryl; 

(3) arylalkoxy; 

5 (4) substituted arylalkoxy; 

(5) heterocycloalkyl; 

(6) substituted heterocycloalkyl; 

(7) heterocycloalkylalkyl; 

(8) substituted heterocycloalkylalkyl; 

10 (9) heteroarylalkyl; 

(10) substituted heteroarylalkyl; 

(11) heteroarylalkenyl; 

(12) substituted heteroarylalkenyl; 

(13) heteroarylalkynyl; 

15 (14) substituted heteroarylalkynyl; 

(15) arylalkyl; 

(16) substituted arylalkyl; 

(17) alkenyl, and 

(18) substituted alkenyl; 

20 wherein said substituted R9 groups are substituted with one or more substituents 

selected from: 

(1) -OH; 

(2) -0O2R14; 

(3) -CH20R14, 

25 4) halogen; 
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(5) alkyl; 

(6) amino; 

(7) trityl; 

(8) heterocycloalkyl; 

5 (9) cycloalkyl; 

(10) arylalkyl; 

(11) heteroaryl; 

(12) heteroarylalkyl and 

(13) 

10 wherein R14 is independently selected from: H; alkyl; aryl, arylalkyl, heteroaryl and 

heteroarylalkyl; 

R9 Is selected from: alky or arylalkyl; 

R10 is selected from: H; alkyl; aryl or arylalkyl; 

R11 is selected from: 

15 (1) 

(2) 

(3) 

(4) 

. (5) 

20 (6) 

(7) 

(8) 

(9) 

(10) 

alkyl; 

substituted alkyl; 

aryl; 

substituted aryl; 

cycloalkyl; 

substituted cycloalkyl; 

heteroaryl; 

substituted heteroaryl; 

heterocycloalkyl; and 

substituted heterocyoloalkyl; 

25 
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wherein said substituted R1’ groups have 1, 2 or 3 substituents selected from: 

(2) halogen and 

(3) alkyl; 

5 R12 is selected from: 

(1) H; 

(2) OH; 

(3) alkyl; 

(4) substituted alkyl; 

10 (5) aryl; 

(6) substituted aryl; 

(7) cycloalkyl; 

(8) substituted cycloalkyl; 

(9) heteroaryl; 

15 (10) substituted heteroaryl; 

(11) heterocycloalkyl; and 

(12) substituted heterocycloalkyl; 

wherein said substituted R groups have one or more substituents selected from: 

(1) -OH; 

20 (2) -CN; 

(3) -CF3; 

(4) halogen; 

(5) alkyl; 

(6) cycloalkyl; 

25 (7) heterocycloalkyl; 
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(B) arylalkyl; 

(9) heteroarylalkyl; 

(10) alkenyl and 

(11) heteroalkenyl; 

5 R’2 is selected from: H, or alkyl; 

R15 is selected from: alkyl or aryl; 

R21, W2 and R48 are independently selected from: 

(1) -H; 

(2) alkyl; 

10 (3) aryl; 

(4) substituted aryl, 

optionally substituted with one or more substituents selected 

from: alkyl, halogen, CF3 or OH; 

(5) cycloalkyl; 

15 (6) substituted cycloalkyl; 

optionally substituted with one or more substituents selected frorr 

alkyl, halogen, CF3 or OH; 

(7) heteroaryl of the formula, 

and 

20 
N 

(8) heterocycloalkyl of the formula: 

Lf3 



S 

10 
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wherein RM is selected from: 

(1) H; 

(2) alkyl; 

(3) alkylcarbonyl; 

(4) alkyloxy carbonyl; 

(5) haloalkyl and 

(6) �C(0)NH(R51); 

when R21, R2 or R46 is the heterocycloalkyl of the formula above, Ring V is: 

and 

CO2H5 C(0)NH2 

C(0)CH3 
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e is selected from: 

(1) -H; 

(2) alkyl; 

5 (3) alkoxyl; 

(4) -CH2-Ct4; 

(6) -CH2CO2H; 

(7) -C(0)alkyl and 

10 (8) CH2CO2alkyI; 

R27 is selected from: 

(1) -H; 

(2) -OH; 

(3) alkyl and 

15 (4) alkoxy; 

RFa is selected from: 

(1) alkyl or 

(2) alkoxy; 

R3° through e is independently selected from: 

� 20 (1) -H; 

(2) -OH; 

(3) =0; 

(4) alkyl; 

(5) aryl and 

25 (6) arylalkyt; 

PCT/USOh/26792 
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R60 is selected from: 

(1) alkyl; 

(2) heteroaryl; 

(3) substituted heteroaryl and 

5 (4) amino; 

wherein said substituents on said substituted R50 groups are Independently selected 

from: alkyl; halogen; or �OH; 

R503 is selected from: 

(1) heteroaryl; 

10 (2) substituted heteroaryl and 

(3) amino; 

R51 is selected from: -H, or alkyl. 

2. A compound of Claim I having the structure: 

� 
15 

wherein: 

X=CHorN; 

R1)6 

N 
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B is H when the optional bond is present between C-5 and C-6, and when the 

optional bond between C-5 and C-6 is absent then each B is H; 

or having the structure: 

A 

wherein: 

X=CHorN; 

R3 

A is H when the optional bond is present between C-5 and C-6, and when the 

optional bond between C-S and C-6 is absent then each A is H. 

3. The compound of claim I wherein: 

R1 to R4 are each independently selected from H or halo; 

R5 to R7 are H; 

a is N and the remaining b, c and d are carbon, or a, b, C, and d 

are carbon; and 

R8 is group 20, or 4.0. 

4. The compound of claim 2 having the formula (1.0A) wherein; 

a is N and the remaining b, a, and d are carbon, and 

R1 to R4 are each independently selected from H, Br or Cl. 

5. The compound of claim 1 wherein: 
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(1) R11 is selected from: alkyl, cycloalkyl or substituted cycloalkyl, 

said substituted groups are substituted with halo, alkyl or amino; 

(2) RIIa is selected from: alkyl, aryl, substituted aryl, cycloalkyl or 

substituted cycloalkyl, said substituted groups are substituted with halo, -CN or CF3; 

(3) R12, R21, and e are H; and 

(4) R46 is selected from: aryl, substituted aryl, heteroaryl of the 

formula: 

hetercycloalkyl of the formula: 

><% 
and I 

0- or 

15 wherein, said substituted groups are substituted with alkyl, alkylcarbonyl or haloalkyl; 

(5) R is selected from H or �C(0) NH2; 

(6) R8 is selected from: 

(a) group 2.0 wherein R11 is selected from: 

t-butyl or cyclohexyl; 

20 (b) group 3.0 wherein R11 is selected from methyl or t-butyl; 
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(c) group 4.0 wherein, R12 is H and R118 is selected from t 

butyl, cyanophenyl, chiorophenyl, fluorophenyl or cyclohexyl; 

(d) group 5.0 wherein R21 and R22 are H and R40 is selected 

from: 

(1) heteroaryl of the formula: 

(2) hetercycloalkyl of the formula: 

0 

or 

and wherein RM is �C(0)NH2. 

6. The compound of claim 5 wherein R8 is group 4.0. 

7. The compound of claim I wherein one of A and B is H and 

the other is R9. 

8. The compound of claim I wherein R9 is selected from: 

(1) heterocycloalkylalkyl of the formula �(CH2)n-heterocycloalkyl; 

(2) substituted heterocycloalkylalkyl of the formula 

.-(CH2)n-substituted heterocycloalkyl; 
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(3) heteroarylalkyl of the formula -(CH2)n-heteroaryl, and 

(4) substituted heteroarylalkyl of the formula -(CH2)n-substituted 

heteroatyl 

wherein n is 1, 2, or 3 and the substituents for said substituted R9 groups are each 

5 independently selected from: 

(1) -OH; 

(2) -0O2R14; 

(3) -CH20R14, 

(4) halo, 

10 (5) alkyl; 

(6) amino; 

(7) trftyl; 

(8) heterocycloalkyl: 

(9) arylalkyl; 

15 (10) heteroaryl and 

(11) heteroarylalkyl. 

wherein R14 is independently selected from: H; or alkyl. 

9. The compound of claim 8 wherein R9 is 

(1) -(CH2)n-imidazolyl; 

20 (2) -(CH2)n-substituted imidazolyl; 

(3) -(GH2)n-morpholinyl; 

(4) -(Cl2)n-substituted morpholinyl, 

(5) -(CH2)n-piperazinyl, or 

(6) -(CH2)n-substituted piperazinyl, 

25 wherein nisl,2,or3. 
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(1) -OH; 

(2) -002R14; 

(3) -CH20R14’ 

(4) halo, 

5 (5) alkyl; 

(8) amino; 

(7) trltyl; 

(8) heterocycloalkyl; 

(9) arylalkyl; 

10 (10) heteroaryl and 

(11) heteroarylalkyl, 

wherein R14 is independently selected from: H; or alkyl. 

12. The compound of claim 11 wherein R9 is selected from: 

(1) heterocycloalkylalkyl of the formula -(CH2)n-heterocycloalkyl; 

15 (2) substituted heterocycloalkylalkyl of the formula 

-(CH2)n-substltuted heterocycloalkyl; 

(3) heteroarylalkyl of the formula -(CH2)n-heteroaryl, and 

(4) substituted heteroarylalkyl of the formula -(CH2)n-substituted 

heteroaryl. 

20 wherein substituents for said substituted R9 groups are each independently 

� 

selected from: 

(1) -OH; 

(2) -0O2R14; 

(3) -CH20R14, 

25 (4) halo, 
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64 

(5) alkyl; 

(6) amino; 

(7) trltyl; 

(8) heterocycloalkyl; 

(9) arylalkyl; 

(10) heteroaryl and 

(11) heteroarylalkyl. 

13. The compound of claim 12 wherein R8 is group 4.0 and wherein R12 is H 

and R112 is selected from: 

PCT/LJS01/26792 

(1) alkyl; 

(2) aryl; 

(3) substituted aryl; 

(4) cycloalkyl and 

(5) substituted cycloalkyl, 

wherein said substituents of said substituted groups are selected from: 

(1) halo; 

(2) -CNor 

(3) -CF3. 

14. The compound of claim 12 wherein R9 is 

(1) �(CH2)n-imidazolyl; 

(2) �(CH2)n-substftuted imidazolyl; 

(3) �(CH2)n-morpholinyl; 

(4) �(Cl2)n-substituted morpholinyl; 

(5) �(CH2)n-piperazinyI or 

(6) .-.(CI-12)n-substituted piperazinyl, 
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wherein n is 1, 2, or 3. 

15. The compound of claim 14 wherein the optional bond is present. 

16. The compound of claim 15 wherein R5 is 4.0 and wherein R12 is H and 

R’1 is selected from: 

5 (1) alkyl; 

(2) aryl; 

(3) substituted aryl; 

(4) cycloalkyl, and 

(5) substituted cyctoalkyt, 

10 wherein said substituents of said substituted groups are selected from: 

(1) halo; 

(2) cyano, and 

(3) CF3. 

17. The compound of claim 16 wherein R8 is 4.0, R12 is H and RIla j 

15 substituted phenyl and wherein said substituant of said substituted group selected 

from: 

(1) -CNor 

(2) CF3. 

20 

18. The compound of claim 14 wherein the optional bond is absent. 

19. The compound according to claim I which is selected from any one of 

the Examples 1-505. 

20. The compound according to claim I which is selected from the 

25 group consisting of: 
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(139) (628) 

5 (326) (644) 

(362a) (372) 

PCTILJSOI/26792 

(332) 

(230) 

(699) 
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(N) 

SN’LO 

(684) 

HOCNIJ)

(683.2) 

PCT/US0I/26792 
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(690) (784) 

(688) 

N() 

(877) 

(686) 

(790) 
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(788) 
H3C 

CN(

 
Cl 

N 

(375.1) 

PCTIUS01/26792 

q4 

H3CI 

N 

(N 

,?’a ") 

;and N O 
(372) 

21. The compound according to claim I which is selected from the 

group consisting of: 

(683.2) 

CH3 

Br(\ 

(N) 

(877) 

H3q 

(790) 
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(778) 

387 

( 

N 

H3C3i 

H3C 

(788) 

(3751) 
;and 

PCTIUSOI/26792 

(372) 
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22. The compound according to claim I which Is: 

N 

NO 

23. The compound according to claim I which is: 

CH3 

N( 

Br((NJ\ 

24. The compound according to claim I which is: 

25. The compound according to claim 1 which is: 

PCT/US0I/26792 
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26. The compound according to claim I which is: 

27. 

ENNC
 H3 N

 

H3C 

The compound according to claim I which is: 

(N)

NLO 

The compound according to claim I which is: 

PCT/USOI/26792 
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29. A pharmaceutical composition comprising an effective amount of a 

compound of any of claims I to 28 in combination with a pharmaceutically acceptable 

5 carrier. 

30. A method for inhibiting the abnormal growth of cells comprising 

administering an effective amount of a compound of any of claims I to 28. 

10 31. The method of claim 30 wherein the the cells inhibited are tumor cells 

expressing an activated ras oncogene. 

32. The method of claim 31 wherein the tumor cells inhibited are pancreatic 

tumor cells, lung tumor cells, myeloid leukemia tumor cells, thyroid follicular tumor 

15 cells, myelodysplastic tumor cells, head and neck tumor cells, melanoma tumor cells, 

breast tumor cells, prostate tumor cells, ovarian tumor cells, bladder tumor cells, 

glioma cells or colon tumor cells. 

33. The method of claim 30 wherein the inhibition of the abnormal growth 01 

20 1 cells occurs by the inhibition of ras famesyl protein transferase. 

25 

34. The method of claim 30 wherein the inhibition is of tumor cells wherein 

the Ras protein is activated as a result of oncogenic mutation in genes other than the 

Ras gene. 
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15. A method of treating proliferative diseases in a patient in need of such 

treatnient, said treatment comprising administering concurrently or sequentially, an 

irective. amount of a compound of any of claims I to 28 in combination with an 

effective amount of at least one chemotherapeutic agent and/or radiation. 

36. The method of claim 35 wherein said proliferative disease is selected 

from lung cancer, pancreatic cancer, colon cancer, myeloid leukemia, melanoma, 

thyroid follicular cancer, head and neck cancer, ovarian cancer, bladder carcinoma, 

glioma, myelodysplastic syndrome, breast cancer and prostate cancer. 

37. The method of claim 36 wherein said proliferative disease is selected 

from lung cancer, head and neck cancer, bladder cancer, breast cancer, prostate 

cancer and myeloid leukemia. 

38. The method of any of claims 35 to 37 wherein said chemotherapeutic 

agent is an antineoplastic agent selected from: Uracil mustard, Chlormethine, Cyclo-

phosphamicle, Ifosfamide, Meiphalan, Chiorambucil, Pipobroman, 

Triethylenemelamine, Triethylenethiophosphoramine, Busulfan, Carmustirie, 

Lomustine, Streptozocin, Dacarbazine, Temozolomide, Methotrexate, 5Fluorouracil, 

Floxuridine, Cytarabine, 6-Mercaptopurine, 6-Thioguanine, Fludarabine phosphate, 

Pentostatine, Gemcitabine, Vinblastine, Vincristine, Vindesine, Bleomycin, 

Dactinomycin, Daunorubicin, Doxorubicin, Epirubicin, tdarubicin, Paclitaxel (Taxol), 

Mithramycin, Deoxycoforrnycin, Mitomycin-C, L-Asparaginase, Interferons, Etoposide 

Teniposide I 7a-Ethinylestradiol, Diethylstilbestrol, Testosterone, Prednisone, 

Fluoxymesterone, Dromostanolone propionate, Testolactone, Megestrolacetate, 

Tamoxifen, Methyiprednisolone, Methyltestosterone, Prednisolone, Triamcinolone, 

Chlórotrianisene, Hydroxyprogesterone, Aminoglutethimide, Estramustine, 

Medroxyprogesteroneacetate, Leuprolide, Flutamide, Toremifene, goserelin, Cisplatir 

Carboplatin, Hydroxyurea, Amsacrine, Procarbazine, Mitotane, Mitoxantrone, 

30 Levamisole, Navelbene, CPT-1 1, Anastrazole, Letrazole, Capecitabine, Reloxafine, 

Droloxafine, and Hexamethylmelamine. 





WO 02/18368 

393 

PCTIUS0I/26792 

42. The method of claim 35 wherein the proliferative disease treated is 

selected from lung cancer, pancreatic cancer, prostate cancer and myeloid leukemia; 

5 the chemotherapeutic agent is an antineoplastic agent selected from: Uracil mustard, 

Chlormethlne, Cyclo-phosphamide, Ifosfamide, Meiphalan, Chiorambucil, 

Pipobroman, Triethylenemelamine, Triethylenethiophosphoramine, Busulfan, 

Carmustine, Lomustine, Streptozocin, Dacarbazine, Temozolomide, Methotrexate, 

5-Fluorouracil, Floxuridine, Cytarabine, 6-Mercaptopurine, 6-Thioguanirie, Fludarabinc 

10 phosphate, Pentostatine, Gemcitabine, Vinbiastine, Vinc,istine, Vindesine, Bleomycin, 

Dactinomycin, Daunorubicin, Doxorubicin, Epirubicin, ldarubicin, Paclitaxel (Taxol), 

Mithramycin, Deoxycoformycin, Mitomycin-C, L-Asparaginase, lnterferons, Etoposide, 
Teniposide I 7cL-Ethinylestradiol, Diethylstilbestrol, Testosterone, Prednisone, 

Fluoxymesterone, Dromostanolone propionate, Testolactone, Megestrolacetate, 
15 Tamoxifen, Methyiprednisolone, Methyltestosterone, Prednisolone, Triamcinolone, 

Chiorotrianisene, Hydroxyprogesterone, Aminoglutethimide, Estramustine, 
Medroxyprogesteroneacetate, Leuprolide, Flutamide, Toremifene, goserelin, Cisplatin 

Carboplatin, Hydroxyurea, Amsacrine, Procarbazine, Mitotane, Mitoxantrone, 

Levamisole, Navelbene, CPT-1 1, Anastrazole, Letrazole, Capecitabine, Reloxafine,. 

20 Droloxaflna, and Hexamethylmelamlne and/or a microtubule affecting agent selected 
from:. altocoichicine, Halichondrin B, coichicine, coichicine derivatives, dolastatin 10, 

maytansine, rhizoxin, paclitaxel, paclitaxel derivatives, thiocoichicine, trityl cysteine, 
vinblastine sulfate, vincristine sulfate, epothilone A, epothilone, discodermolide 
estramustine, nocodazole and MAN and the compound of claim I is selected from:. 
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and 

5 43. The method of claim 42 wherein the microtubule affecting agent is 

PactitaxeI a paclitaxel derivative or Taxotere. 

44. The method of claim 42 wherein the antineoplastic agent is selected 

from Cyclophosphamide, 5-Fkiorouracil, Temozolomide, Vincristirie, Cisplatin, 

10 Carboplatiri and Gemcitabine. 
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45. The method of claim 42 wherein the antineoplastic agent is selected 

from Cisplatin, Carboplatin and Gemcitabine. 

46. The method of claim 42 wherein the proliferative disease treated Is 

5 selected from lung cancer, head and neck cancer, bladder cancer, breast cancer, 

prostate cancer and myeloid leukemia; the chemotherapeutic agent is an 

antineopiastic agent selected from Cisplatin, Carboplatin and Gemcitabine and/or a 

microtubule affecting agent selected from Taxol and Taxotere and the compound of 

claim 
us 

selected from: 

10 

Ni 
a Q 

C’N 
CN 

H3C3X 
H3
 
 

H 

H 

H 

and 
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47. The method of claim 42 wherein the proliferative disease treated is lung 

cancer; and the chemotherapeutic agent is selected from Gemcitabine, and Cisplatin. 

48. A method of treating proliferative disease in a patient in a patient in neec 

5 of such treatment, said treatment comprising administering concurrently or 

sequentially, and effective amount of a compound of claim I in combination with an 

effective amount of at least one signal transduction inhibitor. 

49. The method of claim 48 wherein the proliferative disease treated is 

10 selected from lung cancer, pancreatic cancer, colon cancer, myeloid leukemia, 

melanoma, thyroid follicular cancer, head and neck cancer, ovarian cancer, bladder 

carcinoma, glioma, myslodysplastic syndrome, breast cancer and prostate cancer. 

. 50. The method of claim 49 wherein the signal transduction inhibitor is 

15 selected from a bcr/abl kinase inhibitor, epidermal growth factor receptor inhibitor and 

her-2/neu receptor inhibitor. 

51. The method of 49 wherein the signal transduction inhibitor is selected 

from the bcrlabl kinase inhibitor Gleevec, the epidermal growth factor receptor 

20 inhibitors, Iressa, 081-774, lmclone C225 and Abgenix ABX-EGF and the her-2lneu 

receptor inhibitor Herceptin. 

52. The method of 49 wherein the proliferative disease treated is selected 

from lung cancer, head and neck cancer, bladder cancer, breast cancer, prostate 

25 cancer and myeloid leukemia; the signal transduction inhibitor is selected from 

� Gleevec, Iressa, 081-774, lmclone C225, Abgenix ABX-EGF and Herceptin and the 

compound of claim I is selected from: 
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5 53. The use of a compound of any of claims I to 28 for the manufacture of 

medicament and the use of at least one chemotherapeutic agent for the manufacture 

of a medicament wherein said medicaments are used in combination for the treatmen 

of a proliferative disease. 

10 54. The use of claim 53 wherein the chemotherapeutic agent is an 

antineoplastic agent selected from Uracil mustard, Chiormethine, Cyclo-phosphamide 

Ifosfamide, Melphalan, Chlorambucil, Pipobroman, Triethylenemelamine, 
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Triethylenethiophosphoramine, Busutfan, Carrnustine, Lomustine, Streptozocifl, 

Dacarbazine, Temozolomide, Methotrexate, 5-Fluorouracil, Floxuridine, Cytarabine, 

6-Mercaptopurine, 6-Thioguanine, Fludarabine phosphate, Pentostatine, Gemcitabine 

Vinbiastine, Vincristine, Vindesine, Bleomycin, Dactinomycin, Daunorubicin, 

5 IDoxorubicin, Epirubicin, Idarubicin, Paclitaxel (Taxol), Mithramycin, Deoxycoformycin, 

Mitomycin-C, L-Asparaginase, Interferons, Etoposide, Teniposide I 7cc-

Ethinylestradiol, Diethylstilbestrol, Testosterone, Prednisone, Fluoxymesiterone, 

Dromostanolone propionate, Testolactone, Megestrolacetate, Tamoxifen, 

Methyiprednisolone, Methyltestosterone, Prednisolone, Triamcinolone, 

10 Chlorotrianisene, Hydroxyprogesterone, Aminoglutethlmide, Estramustine, 

Medroxyprogesteroneacetate, Leuprolide, Flutamide, Toremifene, goserelin, Cisplatin 

Carboplatin, Hydroxyurea, Amsacrine, Procarbazine, Mitotane, Mitoxantrone, 

Levamisole, Navelbene, CPT-1 1, Anastrazole, Letrazole, Capecitabine, Reloxafine, 

. Droloxafine, and Hexamethylmelamine. 

15 

55. The use of claim 53 wherein said chemotherapeutic agent is a 
microtubule affecting agent selected from allocoichicine, Halichondrin B, colohicine, 
coichicine derivatives, dolastatin 10, maytansine, rhizoxin, paclitaxel, paclitaxel 
derivatives, thiocoichicine, trityl cysteine, vinblastine sulfate, vincristine sulfate, 

20 epothilone A, epothilone, discodermolide estramustine, nocodazole and MAP4. 

56. The use of a compound of any of claims I to 28 for the manufacture of 

medicament and the use of at least one signal transduction inhibitor for the 

manufacture of a medicament wherein said medicaments are used in combination for 

25 the treatment of a proliferative disease. 

S57. The use of claim 56 wherein said signal transduction inhibitor is selecte 

from the bcr/abl inhibitor Gleevec, the epidermal growth factor receptor inhibitors, 

Iressa, OSl-774,.lmclone C225. and Abgenix ABX-EGF and the her-2/neu receptor 

30 inhibitor Herceptin. 

58. The use of claims 53 to 57 wherein the compound of claim I is selected 

from: 
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;NO%N?o 

and 

5 59. The use of claims 53 to 58 wherein the proliferative disease treated is 
� selected from lung cancer, head and neck cancer, bladder cancer, breast cancer, 

prostate cancer and myeloid leukemia. 
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derivatives (e.g., Gomcitabine), HER2 antibodies (e.g., Trastzumab), and estrogen 
receptor antagonists or selective estrogen receptor modulators (e.g., Tamo)(fen). 

WO 01/64199 published September 7, 2001 discloses a combination of 
particular FPT inhibitors with taxane compounds (e.g., Padiltaxel or Docetaxel) useful 
in the treatment of cancer. 

Those skilled in the art have a continued interest in finding spectlic 

combinations of compounds that would provide more effective cancer treatments. A 
welcome contribution to the art would be a method of treating cancer using specific 
combinations of compounds that results in increased survival rates of patients with 

10 cancer. This invention provides such a contribution. 

SUMMARY OF THE INVENTION 

This invention provides a method of treating cancer in a patient in need of such 
treatment comprising administering a therapeutically effective amount of an FPT 

is inhibitor and therapeutically effective amounts of at least two different antineoplastic 
Agents selected from the group consisting of: (1) taxanes, (2) platinum coordinator 
compounds, 3) epidermal growth factor (EGF) inhibitors that are antibodies (4)EGF 
Inhibitors that are small molecules, (5) vascular endolithial growth factor (VEGF) 
inhibitors that are antibodies, (6) VEGF kinase inhibitors that are small molecules, (7) 

o estrogen receptor antagonists or selective estrogen receptor modulators (SERMs), (8) 
anti-tumor nucleoside derivatives, (9) epothilones, (10) topoisomerase inhibitors, (11) 

ymca alkaloids, (12) antibodies that are inhibitors of cxVJ3 Integrins; (13) small 

molecules that are inhibitors of aVf3 integrins; (14) folate antagonists; (15) 
ribonucleotide reductase inhibitors; (16) anthracyclines; (17) biologics; (18) 

25 thalidomide (or related imid); and (19) Gieevec. 

This invention also provides a method of treating cancer In a patient in need of 
such treatment comprising administering therapeutically effective amounts of an FPT 
inhibitor and an antineopiastic agent selected from the group consisting of (1) EGF 

inhibitors that are antibodies, (2) EGF inhibitors that are small molecules, (3) VEGF 
30 inhibitors that are antibodies, and (4) VEGF inhibitors that are small molecules. 

Radiation therapy can also be used in conjunction with the above combination 
therapy, i.e., the above method using a combination of FPT inhibitor and 
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Thalidomide (and related imids) can be used orally in amounts of about 200 to 

about 800 mg/day, and can be contiuousiy dosed or used until releapse or toxicity. 

See for example Mitsiades et al., "Apoptotic signaling induced by immunomodulatory 

thalidomide analoqs in human multiple myeloma cells-,therapeutic implications", Blood, 

5 99(12):4525-30, June 15, 2001 

For example, Paclitaxel (e.g., Taxolfi) can be administered once per week in 

an amount of about 50 to about 100 mg/rn2 with about 60 to about 80 mglm2 being 

preferred. In another example Paclitaxel (e.g., Taxolfi) can be administered once 

every three weeks in an amount of about 150 to about 250 mg/rn2 with about 175 to 

ic about 225 mg/rn2 being preferred. 

In another example, Docetaxel (e.g., Taxotere fi) can be administered once per 

week in an, amount of about 10 to about 45 mg/M2. In another example Docetaxel 

(e.g., Taxotere fi) can be administered once every three weeks in an amount of about 

50 to about 100 Mg/M2. 

’ 15 In another example Cisplatin can be administered once per week in an amóÜnt 

of about 20 to about 40 mg/rn2. In another example Cisplatin can be administered 

once every three weeks in an amount of about 60 to about 100 mg!m2. 

In another example Carboplatin can be administered once per week In an 

amount to provide an AIJC of about 2 to about 3. In another example Carboplatin can 

20 be administered once every three weeks in an amount to provide an AUC of about 5 
to about 8. 

Thus, in one example (e.g., treating non small cell lung cancer): 

(1) the FPT inhibitor of formula 1.0 is administered in an amount of about 50 

mg to about 200 mg twice a day, preferably, about 75 mg to about 125 mg 
25 administered twice a day, and most preferably about 100 mg administered twice a 

day; 

� (2) Paclitaxel (e.g., Taxolfi) is administered once per week in an amount of 

about 50 to about 100 mg/rn2 with about 60 to about 80 Mg/M2 being preferred; and 

(3) Carboplatin is administered once per week in an amount to provide an 

30 AUC of about 2  t about 3. 

In another example (e.g., treating non small cell lung cancer): 

(1) the FPT inhibitor of formula 1.0 is administered in an amount of about 50 

mg to about 200 mg twice a day, preferably, about 75 mg to about 125 mg 
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administered twice a day, and most preferably about 100 mg administered twice a 

day; 

(2) Paditaxel (e.g., Taxolfi) is administered once per week in an amount of 

about 50 to about 100 mg/rn2 with about 60 to about 80 mg/rn2 being preferred; and 

5 (3) Cisptatin is administered once per week in an amount of about 20 to 

about 40 mg/m2. 

In another example (e.g., treating non small cell lung cancer): 

(1) the FPT inhibitor of formula 1.0 is administered in an amount of about 50 

mg to about 200 mg twice a day, preferably, about 75 mg to about 125 mg 

to administered twice a day, and most preferably about 100 mg administered twice a 

day; 

(2) Docetaxel (e.g., Taxotere fi) is administered once per week in an 

amount of about 10 to about 45 mg/m?; and 

(3) Carboplatin is administered once per week in an amount to provide an 

15.. AUC of about 2 to about 3. 

In another example (e.g., treating non small cell lung cancer): 
� (1) the FPT inhibitor of formula 1.0 is administered in an amount of about 50 

mg to about 200 mg twice a day, preferably, about 75 mg to about 125 mg 

administered twice a day, and most preferably about 100 mg administered twice a 

20 day; 

(2) Docetaxel (e.g., Taxotere (D) is administered once per week in an 

amount of about 10 to about 45 mg/rn2; and 

(3) Cispiatin is administered once per week in an amount of about 20 to 

about 40 mg/m2. 

25 Thus, in one example (e.g., treating non small cell lung cancer): 

(1) the FPT inhibitor of formula 1.0 is administered in an amount of about 50 

mg to about 200 mg twice a day, preferably, about 75 mg to about 125 mg 
administered twice a day, and most preferably about 100 mg administered twice a 

day 

30 (2) Paclltaxel (e.g., Taxolfi) is administered once every three weeks in an 

amount of about 150 to about 250 mg/rn2, with about 175 to about 225 mg/m2 being 

preferred; and 
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(3) Carboplatln Is administered once every three weeks in an amount to 

provide an AUC of about 5 to about 8, and preferably 6. 

In a preferred example of treating non small cell lung cancer 

(1) the FPT inhibitor of formula 1.0 Is administered in an amount of 100 mg 

s administered twice a day; 

(2) Paclitaxel (e.g., Taxolfi) is administered once every three weeks in an 

amount of 175 Mg/M2; and 

(3) Carbopiatin is administered once every three weeks in an amount to 

provide an AUC of 6. 

10 In another example (e.g., treating non small cell lung cancer): 

(1) the FPT inhibitor of formula 1.0 is administered in an amount of about 50 

mg to about 200 mg twice a day, preferably, about 75 mg to about 125 mg 

administered twice a day, and most preferably about 100 mg administered twice a 

day; 

is (2) Paclitaxel (e.g., Taxolfi) is administered once every three weeks in an 

� amount of about 150 to about 250 mg/rn2, with about 175 to about 225 mg/rn2 being 

preferred; and 

(3) Cispiatin is administered once every three weeks in an amount of about 

60 to about 100 mg/n?. 

20 In another example (e.g., treating non small cell lung cancer): 

(1) the FPT inhibitor of formula 1.0 is administered in an amount of about 50 

mg to about 200 mg twice a day, preferably, about 75 mg to about 125 mg 

administered twice a day, and most preferably about 100 mg administered twice a 

day; 

25 (2) Docetaxel (e.g., Taxotere fi) is administered once every three weeks in 

an amount of about 50 to about 100 mg/m2; and 

(3) Carboplatin is administered once every three weeks in an amount to 

provide an AUC of about 5 to about 8. 

In another example (e.g., treating non small cell lung cancer): 

30 (1) the FPT Inhibitor of formula 1.0 is administered in an amount of about 50 

mg to about 200 mg twice a day, preferably, about 75 mg to about 125 mg 

administered twice a day, and most preferably about 100 mg administered twice a 

day; 
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(2) Docetaxel (e.g., Taxotere fi) is administered once every three weeks in 

an amount of about 50 to about 100 Mg/M2;
 and 

(3) Cisplatin Is administered once every three weeks in an amount of about 

60 to about 100 mg/M2. 

5 In a preferred example for treating non small cell lung cancer using the FPT 

inhibitor, Docetaxel and Carboplatin: 

(1) the FPT inhibitor of formula 1.0 is administered in an amount of about 50 

mg to about 200 mg twice a day, preferably, about 75 mg to about 125 mg 
administered twice a day, and most preferably about 100 mg administered twice a 

10 day; 

(2) Docetaxel (e.g., Taxotere) is administered once every three weeks In 
an amount of about 75 Mg/M2; and 

(3) Carboplatin is administered once every three weeks in an amount to 
provide an AUC of about 6. 

15 In the above examples the Docetaxel (e.g., Taxotere fi) and cisplatin, the 

Docetaxel (e.g., Taxotere fi) and carboplatin, the Paclitaxel (e.g., Taxolfi) and 

carboplatin, or the Paclitaxel (e.g., Taxolfi) and cisplatin are preferably administered 
on the same day. 

In another example (e.g., CML): 
20 (1) the FPT inhibitor of formula 1.0 is administered in an amount of about 

100 mg to about 200 mg administered twice a day; 

(2) Gleevec is administered in an amount of about 400 to about 800 mg/day 
orally; and 

(3) Interferon (Intron-A) Is administered in an amount of about 5 to about 20 
25 million I  three times per week. 

In another example (e.g., CML): 

(1) the FPT Inhibitor of formula 1.0 is administered In an amount of about 
100 mg to about 200 ng administered twice a day; 

(2) Gleevec is administered in an amount of about 400 to about 800 mg/day 
30 orally; and 

(3) Pegylated interferon (Peg-Intron or Pegasys) is administered in an 
amount of about 3 to about 6 micrograms/kg/day. 

In another example (e.g., non-Hodgkin’s lymphoma): 
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(1) the FPT inhibitor of formula 1.0 is administered in an amount of about 50 

mg to about 200 mg twice a day, preferably, about 75 mg to about 125 mg 

administered twice a day, and most preferably about 100 mg administered twice a 
day; and 

(2) Genasense (antisense to BCL-2) is administered as a continuous (V 

infusion at a dose of about 2 to about 5 mg/kg/day (e.g., 3 mg/kg/day) for 5 to 7 days 

every 3 to 4 weeks. 

In another example (e.g., multiple myeloma): 

(1) the FPT inhibitor of formula 1.0 is administered in an amount of about 50 
10 mg to about 200 mg twice a day, preferably, about 75 mg to about 125 mg 

administered twice a day, and most preferably about 100 mg administered twice a 
day; and 

(2) the proteosome inhibitor (e.g., P8-341 - Millenium) is administered in an 
amount of about 1.5mg/rn2 twice weekly for two consecutive weeks with a one week 

15 rest period. : 
In another example (e.g., multiple myeloma): 

(1) the FPT inhibitor of formula 1.0 is administered in an amount of about 50 
mg to about 200 mg twice a day, preferably, about 75 mg to about 125 rng 
administered twice a day, and most preferably about 100 mg administered twice a 

20 day; and 

(2) the Thalidomide (or related imid) is administered orally in an amount of 
about 200 to about 800 mg/day, with dosing being continuous until relapse or toxicity. 

If the patient is responding, or is stable, after completion of the therapy cycle, 
the therapy cycle can be repeated according the judgment of the skilled clinician. 

25 Upon completion of the therapy cycles, the patient can be continued on the FPT 
inhibitor of formula 1.0 at the same dose that was administered in the treatment 
protocol, or, if the dose was less than 200mg twice a day, the dose can be raised to 
200 mg twice a day. This maintenance dose can be continued until the patient 
progresses or can no longer tolerate the dose (in which case the dose can be reduced 

30 and the patient can be continued on the reduced dose). 
The cancers which can be treated in the methods of this Invention include, but 

are not limited to: lung cancers (e.g., non small cell lung cancer), head and/or neck 
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4-pyridyl, or 2-, 3- or 4-pyridyl N-oxide, wherein pyridyl N-oxide can be represented 

as: 

Xr- 
--- b? orj 

;and 

heterocycloalkyl- represents a saturated, branched or unbranched carbocylic 

5 ring containing from 3 to 15 carbon atoms, preferably from 4 to 6 carbon atoms, which 

carbocyclic ring is interrupted by I to 3 hetero groups selected from -C)-, -S- or - 

(e.g., -NC(0)-NI-12) wherein R24 represents alkyl, aryl, -C(0)N(R18)2 wherein R18 is as 

above defined, suitable heterocycloalkyl groups Include 2- or 3-tetrahydrofuranyl, 2- or 

3- tetrahydrothienyl, 2-,3- or4-piperidinyl, 2-or 3-pyrrolidlnyl, 1-, 2-, 3-, or 4-

10 piperizinyl, 2- or 4-dioxanyl, morpholinyl, and 

O)NH2, 

The FPT inhibitor used In this Invention is a compound of the formula: 

R5 A D7 

IV_L_R7 r 

15 (1.0) 

or a pharmaceutically acceptable salt or solvate thereof, wherein: 
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Compounds useable in this invention include, but are not limited to: 

(139) 

(326) 

ki

(628) 

(644) 

KI 

(362a) (372) 

10 
(332) 

(230) 

(699) 

CI 
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Preparation of 6-substituted 3-carbon spaced imidazole compounds was 

carried out as outlined in scheme 4. A mixture of ketones If and Ii were treated with 

N-phenytrifluaromethane sulfonimide to give a separable mixture of 5 and 6-tricyclic 

triflate compounds. The 6-trilate adduct was converted to the desired 3-carbon spaced 

analogs using similar protocol as described for the 5-bromo tricyclic compounds 

outlined In scheme 3. 

Scheme 5: SYNTHESIS OF 2-CARSON SPACER ANALOGUES 

4b 

10 

15 

R 

OTf łSnBu3 
Cl Trl-2-furylPhosphlrie 

Cl HS  J-’ 

NMP 
N 

Pd2(dba)3 

N 

Bull (10 % mol) 
LJc THF 

R 120C 
Sealed tune 

5a 

Two carbon spaced analogs were prepared as outlined in scheme 5. Thus, 
triflate 4b was subjected to Stifle chemistry, by reacting with tributylvinyl stannate 
catalyzed by an appropriate Pd° to afford the tricyclic vinyl compound 5b. The 2-
carbon spaced compounds were obtained by treating the tricylic compound with the 
appropriate Imidazole that had been previously treated with Buli-THF in a sealed tube 

and refluxed at 12000 Further funtionallzation was carried out as previously 

described. Suberane compounds were prepared in a similar way. 
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WHAT IS CLAIMED IS 

1. A use of the FPT inhibitor of formula 1.0 for the manufacture of a 

medicament for the treatment of cancer, said treatment comprising the administration 

5 of therapeutically effective amounts of said medicament and at least two different 

antineoplastic agents selected from the group consisting of: 

(1) taxanes; 

(2) platinum coordinator compounds; 

(3) EGF inhibitors that are antibodies; 

10 (4) EGF inhibitors that are small molecules; 

(5) VEGF inhibitors that are antibodies; 

(6) VEGF kinase inhibitors that are small molecules; 

(7) estrogen receptor antagonists or selective estrogen receptor 

modulators; 

� 15 (8) anti-tumor nucleoside derivatives; 

(9) epothilones; 

(10) topoisomerase inhibitors; 

(11)vinca alkaloids; 

(12) antibodies that are Inhibitors of aVf3 integrins; 

20 (13) small molecule inhibitors of cxV3 integrins; 

(14) folate antagonists; 

(15) ribonucleotide reductase inhibitors; 

(16) anthracyclines; 

(17) biologics; 

25 (18) Thalidomide (or related Imid); and 

(19) Gleevec; 

� 
wherein said FPT inhibitor of formula 1.0 is a compound of the formula: 
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B 

(1.0) 

or a pharmaceutically acceptable salt or solvate thereof, wherein: 

one of a, b, c and d represents N or and the remaining a, b, c, and d 

groups represent carbon, wherein each carbon has an R1 or R2 group bound to said� 

carbon; or 

� each of a, b, c, and d is carbon, wherein each carbon has an R1 or R2 group 

bound to said carbon; 

the dotted lines (-) represent optional bonds; 

X represents N or CH when the optional bond is absent, and represents C 

when the optional bond is present; 

when the optional bond is present between carbon atom 5 and carbon atom 6 

then there is only one A substituent bound to carbon atom 5 and there Is only one B 

substituent bound to carbon atom 6 and A or B is other than H; 

when the optional bond is not present between carbon atom 5 and carbon atom 

6, then there are two A substituents bound to carbon atom 5 and two B substituents 

bound to carbon atom 6, wherein each A and B substituent is Independently selected 

from the group consisting of: 

(1) -H; 

(2) -R9; 

(3) -R9-C(0)-RP; 

(4) - R9-0O2- R; 

(5) -(CH2)pR26; 

(6) -C(0)N(R9)2, wherein each R9 is the some or different 
(7) -C(0)NHR0; 

Ii’ 
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(8) -(0)NH-CH2-C(0)-NH2, 

(9) -c(0)NHR, 

(10)- -(CH2)pC(R°)-O-R; . . . . . 

(11) -(CH2)p(R9)2, wherein each R9 Is the same or different, 

(12) . (C.H2)C(0)R9;
 

(13) -(CH2)pC(0)R2, 

(14) -(CH2)pC(0)N(R, wherein each R0 Is.-the same or different; 

(15) -(CH2)pC(0)NH(R°); . .. . . 

(16) -(CH2)pC(0)N(R)2, wherein each Fe is the same or dtfferent 

10 (17) -(CH2)pN(R9)-R, 

(18) -(CH2)pN(R)27 wherein R2 Is the same or different, 

7.1 (19) -(CH2)pNHC(0)R80; . .. . . . . . 

(20) . .(CH2)pNIiG(0)R50; .. . . . ... S 

-(CH,)pN(C(0)11)2 wherein each R27a1 is the 
same or different; 15 (22) 

-(CH2)pNR51C(0)R21, or R51 and R taken together with the atoms to � which they are 

bound form a heterocycloalkyl ring consisting ol,5 or 6 members, provided that when R51 and FF form a ring, R51 Is nO H, (23)-(CH2)pNR81Q(0)NR7, or R51 and R27 taken together with the atoms to which they are bound form a 

heterocycioalkyl ring consisting or 5 or 6 members, 20 provided that when Fel end R2l form a ring, R Is not H;: (24) -(Cl2)pNR51C(0)N(R21, 

wherein each RVa Is the same or different, (25) -(CH2)pNHS02N(R1)2,

 wherein each R is the same or different, 26) CH2)pNHc02R50; : (27) -(CH2)pNC(0)NHR51, 25 (28) -(CH2)pCO2R61, (29) NHR9 .. :-.: (30):so -(CH4-1R \ R31 p wherein R30 and R31 are the : some or different; 30 



Ll 

WO 031047586 

378 

(31) 

PCT/US02138716 

030 32 

-(CH2)pc? 

?R9 
R R , wherein R30, R3’, R32 andR33arethe 

same or dtfferent; 

5 (32) -aIkenyl-0O2R; 

(33) -alkenyI-C(0)R; 

(34) -alkenyI-0O2R5; 

(35) alkenyI_C(0)R2l8; 

(36) (CH2)p-alkenyi-00rR51.; 

10 (37) -(CH2)pC=NOR51and 

(38) -(CH2)p-Phthallmid; 

p is 0, 1 2,3 or4; 

Øaôh and R2 is indepenUenfly selected from H, Halogen, -CF3, R1  

-ORl0,6R10, -SR10, -S(0)tR15 wherein t IS 0, 1 or 2, -N(R10)2, -NO2, 

15 -OC(0)R10, CO2R10, -00O2R15, -ON, -NR10000R15, -SR1 5C(0)0P15, 

-SRI5N(R13)2 provided that R15 In -SRI5N(R13)2 is not -61-12, and wherein each 

R13 is independently selected from H or -C(0)0R15, benzotflazol-1-yloxy, tetrazol-5-

y1thio, or substituted tetrazol-5-ylthlo, alkynyl, alkenyl or alkyl, said alkyl or alkenyl 

group. optionally being substituted with halogen, -0R1° or -0O2RI 0; 

20 R3 and R4 are the same or different and each independently represent H, or 

any of the Substituents of R1 and R2; 

R5, R6, Ri and R7a each independently represent H, -CF3, 

-COR1 0, alkyi or aryl, said alkyl or aryl optionally being substituted with 

-OR10, -SRI 0, -S(0)tR15, -NR10C00R15, -N(R10)2, -NO2, -C(0)R10, 

25 -000R10, -00O2R15, -0O2R10, 0P031110, or R5 is combined with R6 to represent 

=0 or =S; 

EC 
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R8 is selected from the group consisting of: 

H, cJ?OR OrLN_R 
R 

oc(R22’ All 
.4 

1’112 and 4O 
(2.0) 

(3.0) (4.0) (5.0) 

R° Is selected from the group consisting of: 

(1) heteroaryl; 

5 (2) substituted heteroaryl; 

(3) arytalkoxy; 

(4) substituted aryIaIkoxy, 

(5) heterocycloalkyl; 

(6) substituted heterocycloalkyl; 

10 (7) heterocycloalkylalkyl; 

(8) substituted heterocycloalkylalkyl; 

. .. (9) heteroarylalkyl; 

- (10) substituted heteroarylalkyl; 

(II) heteroarylalkenyl; 

15 (12) substituted heteroarylalkenyl; 

(13) heteroarylalkynyl; 

(14) substituted heteroarylalkynyl; 

(15) arylalkyl; 

(16) substituted arylalkyl; 

20 (17) alkenyl, and 

(18) substituted alkenyl; 

wherein said substituted R9 groups are substituted with one or more substituents 

selected from the group consisting of: 

W 
(1) -OH; 

25 (2) -0O2R14; 

(3) -CH20R14, 

(4) halogen; 

(5) alkyl; 

(6) amino; 

30 (7) trityl; 
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(8) heterocycloalkyl; 

(9) cycloalkyl; 

(10) arylalkyl; 

(11) heteroaryl; 

5 (12)  heteroarylalkyl and 

(13) 
FS--O ; 

wherein R14 is independently selected from the group consisting of: H; alkyl; aryl, 

arylalkyl, heteroaryl and heteroarylalkyl; 

Wa is selected from the group consisting of alky and arylalkyl; 

10 R10 is selected from the group consisting of: H; alkyl; aryl and arylalkyl; 

R11 is selected from the group consisting of: 

(1) alkyl; 

(2) substituted alkyl; 

(3) aryl; 

15 (4) substituted aryl; 

(5) cycloalkyl; 

(6) substituted cyclolky1;. 

(7) heteroaryl; 

(8) substituted heteroaryl; 

20 (9) heterocycloalkyl; and 

(10) substituted heterocycloalkyl; 

wherein said substituted R11 groups have 1, 2 or 3 substituents selected from the 

group consisting of 

(1) -OH; 

25 (2) halogen and 

(3) alkyl; 
R11 is selected from the group consisting of: 

(1) H; 

(2) OH; 

30 (3) alkyl; 

(4) substituted alkyl; 

(5) aryl; 
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(6) substituted aryl; 

(7) cycloalkyl; 

(8) substituted cycloalkyl; 

(9) heteroaryl; 

5 (10) substituted heteroaryl; 

(11) heterocycloalkyl; and 

(12) substituted heterocycloalkyl; 

wherein said substituted R groups have one or more substituents selected from the 

group consisting of: 

10 (1) -OH; 

(2) -CN; 

(3) -CF3; 

(4) halogen; 

(5) alkyl; 

is (6) cycloalkyl; 

(7) heterocycloalkyl; S 

(8) arylalky!; 

(9) heteroarylalkyl; 

(10) alkenyl and 

20 (11) heteroalkenyl; 

R12 is selected from the group consisting of: H, and alkyl; 

R15 is selected from the group consisting of: alkyl and aryl; 

R21, R22 and R46 are independently selected from the group consisting of: 

(1) -H; 

25 (2) alkyl; 

(3) aryl; 

(4) substituted aryl, 

optionally substituted with one or more substituents selected from 

the group consisting of alkyl, halogen, CF3 and OH; 

30 (5) cycloalkyl; 

(6) substituted cycloalkyl; 

optionally substituted with one or more substituents selected from 

the group consisting of: alkyl, halogen, CF3 and OH; 

II 
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(7) heteroaryl of the formula, 

and iTh 
and 

5 (8) heterocycloalkyl of the formula: 

S 
wherein e is selected from the group consisting of: 

(1) -H; 

(2) alkyl; 

10 (3) alkylcarbonyl; 

(4) alkyloxy carbonyl; 

(5) haloalkyl and 

(6) �C(0)NH(R51); 

when R21, R22 or R46 is the heterocycloalkyl of the formula above, Ring V is selected 

is from the group consisting of: 

aN -0 . 
44 

S 
i44, 

II 
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?’?ONH 
N N‘I?C(0)CH3 

C(0)CH3 

PCT/US02/38716 

CM3 

and 

COAHa C(0)NH2 

?’?OPI
 
NNcorvqum 

R26 is selected from the group consisting of 

(1) -H; 

5 (2) alkyl; 

(3) alkoxyl; 

(4) -CH2-CN; 

(5) R9; 

(6) -CH2CO2H; 

10 (7) -C(0)alkyl and 

(8) CH2CO2aIkyl; 

R27 is selected from the group consisting of: 

(1) -H; 

(2) -OH; 

15 (3) alkyl and 

(4) alkoxy; 
R27a is selected from the group consisting of: 

(1) alkyl and 

(2) alkoxy; 

20 R30 through R33 are independently selected from the group consisting of.-

(1)
f:(1)

 -H; 

(2) -OH: 
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alkyl, 

ai.. and. . . . . . . . .. . 

(6) arylalkyl, 

5 R5° is selected from the group consisting of 

(1) alkyl, 

(2) hateroaryl, 

(3) substituted heteroaryl and 

(4) amino; 

io wherein said substituents on said substituted R5° groups are independently selected 

from the group consisting of aikyl, halogen, and �OH, 
ROOaIs selected from the group consisting of 

(1) heteroaryl, 

. (2) substituted heteroaryl and 

15 (3) amino, 

R51 is selected from the group consisting of -H,.-and alkyl 

2 The use of Claim I wherein two antineoplastic agents are used wherairt 

one antineoplastic agent is a taxane, and the other antineoplastic agent Is a platinum 

20 coordinator compound 

The use of Claim 2 wherein said taxane is selected from Paditaxel or . 

Docetaxel, and said platinum coordinator compound Is selected from carboplatin or, 

cisplatin 

25 ... ’. . . . � 

4 The use of Claim 2 wherein said taxane is Pachtaxel and said platinum 

coordinator compound is. CarbOplatin. .... . . 

S. . The use of Claim 2 wherein said taxane is Paclftaxst and said platinum �. 

coordinator compound Is Cispiatin, . . . . . . . 

8 The use of Claim 2 wherein said texans Is Docetaxel and said platinum 

coordinator compound is Cisplatin 
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7. The use of Claim 2 wherein said taxane is docetaxel and said platinum 

coordinator compound is Carboplatin. 

5 8. The use of Claim 2 wherein: said taxane is Paclitaxel administered in an 

amount of about 150 mg to about 300 mg/m‘ once every three weeks per cycle, and 

said platinum coordinator compound is Carboplatin administered once every three 

weeks per cycle in amount of to provide an AUC of about 5 to about 8. 

10 9. The use of Claim 2 wherein: said taxane is Docataxel administered In an 

amount of about 50 mg to about 100 mg/m2 once every three weeks per cycle, and 

said platinum coordinator compound Is Cisplatin administered in amount of about 60 

mg to about 100 mg/rn2 once every three weeks per cycle. 

15 10. The use of Claim 2 wherein said EPT inhibitor is administered In an 

amount of about 50 mg to about 200 mg twice a day. 

ii; The use of Claim 10 wherein said FPT inhibitor is administered in an 

amount of about 75 mg to about 125 mg twice a day. 

20 

12. The use of Claim 2 wherein the treatment is given for one to four weeks 

per cycle. 

13. The use of Claim 2 wherein non small cell lung cancer Is treated. 

25 

14. The use of Claim I wherein two antineoplastic agents are used wherein 

one antineoplastic agent Is a taxane, and the other antineoplastic agent is an EGF 

inhibitor that is an antibody. 

30 15. The use of Claim 14 wherein said taxane is Padiltaxel and said EGF 

inhibitor is Herceptin. 
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16. The use of Claim I wherein two antineoplastic agents are used and 

wherein one antineoplastic agent is an antinucleoside derivative, and the other 

antineoplastic agent is a platinum coordinator compound. 

5 17. The use of Claim 16 wherein said antinucleoside derivative is 

Gerncitabine and said platinum coordinator compound is Cisplatin. 

18. The use of Claim 16 wherein said antinucleoside derivative Is 

Gemcltabine and said platinum coordinator compound is Carboplatin. 

10 

19. The use of Claim I wherein non small cell lung cancer is being treated in 

a patient in need of such treatment comprising administering therapeutically effective 

amounts of: 

�(a) the FPT inhibitor of formula 1.0; and 

15’ (b) Carboplatin; and 

(C) Paciltaxel. 

20. The use of Claim 19 wherein said FPT inhibitor is administered twice a 

day, said Carboplatin is administered once every three weeks per cycle, and said 

20 Paclitaxel is administered once every three weeks per cycle, said treatment being 

given for one to four weeks per cycle. 

21. The use of Claim 20 wherein said FPT inhibitor is administered in an 

amount of about 50 mg to about 200 mg twice a day, said Carboplatin is administered 

zs once every three weeks per cycle in an amount to provide an AUC of about 5 to about 

8, said Paclitaxel is administered once every three weeks per cycle in an amount of 

about 150 to about 300 mg/m2, and wherein said carboplatin and said Paclitaxel are 

administered on the same day. 

30 22. The use of Claim 21 wherein said FPT inhibitor is administered in an 

amount of about 75 mg to about 125 mg twice a day. 
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23. The use of Claim 22 wherein said FPT inhibitor is administered in an 

amount of about 100 mg twice a day. 

24. The use of Claim I wherein non small call lung cancer is being treated In 

S a patient in need of such treatment comprising administering therapeutically effective 

amounts of: 

(a) the FPT inhibitor of formula 1.0; and: 

(b) Cisplatin; and 

(c) Gemcitabine. 

10 

25. The use of Claim 24 wherein said FPT inhibitor is administered twice a 

day, said cisplatin Is administered once every three or four weeks per cycle, and said 

gemcitabine is administered once a week per cycle, said treatment being given for 

one to seven weeks per cycle. 

1’ 

26. The use of Claim 25 wherein said FPT inhibitor is administered in an 

amount of about 50 mg to about 200 mg twice a day, said Cisplatin is administered 

once every three or four weeks per cycle in an amount of about 60 to about 100 - 

mg/m2, and said Gemcitabirie is administered once a week per cycle in an amount of 

20 about 750 to about 1250 mg/m2. 

27. The use of Claim 26 wherein said FPT Inhibitor is administered in an 

amount of about 75 mg to about 125 mg twice a day. 

25 28. The v of Claim 27 wherein said FPT inhibitor is administered in an 

amount of about 100 mg twice a day. 

29. The use of Claim I wherein non small cell lung cancer Is being treated in 

a patient in need of such treatment comprising administering therapeutically effective 

30 amounts of: 

(a) the FPT Inhibitor of formula 1.0; and 

(b) Carboplatin; and 

(c) Gemcitabine. 



S 

WO 03/047586 PCTILJS02/38716 

388 

30. The use of Claim 29 wherein said FPT inhibitor is administered twice a 

day, said Carboplatin is administered once every three weeks per cycle, and said 

gemcltabine is administered once a week per cycle, said treatment being given for 

5 one to seven weeks per cycle. 

31. The use of Claim 30 wherein said FPT inhibitor is administered in an 

amount of about 50 mg to about 200 mg twice a day, said Carboplatin Is administered 

once every three weeks per cycle in an amount to provide an AUC of about 5 to about 

10 8, and said Gemcitabine is administered once a week per cycle in an amount of about 

750 to about 1250 mglm2. 

32. The use of Claim 31 wherein said FPT Inhibitor is administered in an 

amount of about 75 mg to about 125 mg twice a day. 

15 

33. The use of Claim 32 wherein said FPT inhibitor is administered in an 

amount of about 100 mg twice a day. 

34. The use of Claim I comprising administering therapeutically effective 

20 amounts of: 

(a) the FPT inhibitor of formula 1.0; and 

(b) an antineoptastic agent selected from the group consisting of: 

(1) EGF inhibitors that are antibodies; 

(2) EGF inhibitors that are small molecules; 

25 (3) VEGE Inhibitors that are antibodies; and 

(4) VEGF kinase inhibitors that are small molecules. 

35. The use of Claim 34 wherein said antineoplastic agent is selected from 

the group consisting of: Herceptin Cetuximab, Tarceva, lressa, Bevacizumab, IMC-

30 ICI I, 8U5416, and SU6688. 
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36. The use of Claim 35 wherein said FPT inhibitor is administered twice a 

day, said antineoplastic agent that is an antibody is administered once a week per 

cycle and said anlineoplastic agent that is a small molecule is administered daily, said 

treatment being given for one to four weeks per cycle. 

37. The use of Claim 36 wherein said FPT Inhibitor is administered in an 

amount of about 50 mg to about 200 mg twice a day, and said antineoplastic agent 

that is an antibody Is administered once a week per cycle in an amount of about 2 to 

about 10 Mg/M2, and said aritineoplastic agent that is a small molecule is administered 

10 in an amount of about 50 to about 2400 Mg/M2. 

38. The use of Claim 37 wherein said FPT inhibitor is administered in an 

amount of about 75 mg to about 125 mg twice a day. 

15 39. The use of Claim 38 wherein said FPT inhibitor is administered inan 

amount of about 100 mg twice a day: 

40. The use of Claim 2 wherein: said texans is Paclitaxel administered in an 

amount of about 150 mg to about 300 mg/rn2 once a weak per cycle, and said 

20 platinum coordinator compound is Carboplatin administered once a week per cycle in 

an amount to provide an AUC of about 5 to about 8. 

41. The use of Claim 2 wherein: said taxane is Docetaxel administered in an 

amount of about 50 mg to about 100 mg/rn2 once a week per cycle, and said platinum 

25 coordinator compound is Cisplatin administered In amount of about 60 mg to about 

100 mg/rn2 once a week per cycle. 

30 

42. The use of Claim I wherein said FPT inhibitor of formula 1.0 is selected 

from any one of the Examples 1-505.. 

43. The use of Claim 34 wherein said FPT inhibitor of formula 1.0 is selected 

from any one of the Examples 1-505. 
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44. The use of Claim I wherein said FPT inhibitor of formula 1.0 is selected 

from the group consisting of: 

(139) 

ONAO 

(628) 

(326) (644) 

N 

(362a) 

M 

(332) 

oo 

(230) 

(699) 
ki 

10 

(372) 
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(784) 

L) 
NO 

(686) 

T 

H3JOO 

(877) (790) 
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HO�\ 

(788) 

r( )rycI 

N 

aN""?O  

(375.1) 
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(793) 

H3C 

"I 

(372) 

H 

45. The use of Claim I wherein said FPT inhibitor of formula 1.0 is selected 

from the group consisting of: 

ci 
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55. The use of Claim I wherein said cancer being treated is non-Hodgkin’s 

lymphoma and said treatment comprises the administration of therapeutically effective 

amounts of: 

(a) the FPT Inhibitor of formula 1.0; and 

5 (b) Genasense. 

56. The use of Claim I wherein said cancer being treated Is multiple 

myeloma and said treatment comprises the administration of therapeutically effective 

amounts of: 

to (a) the FPT inhibitor of formula 1.0; and 

(b) a proteosome Inhibitor. 

57. The use of Claim 1 wherein said cancer being treated is multiple 

myeloma and said treatment comprises the administration of therapeutically effective 

15 amounts of 

20 

(a) the FPT inhibitor of formula 1.0; and 

(b) Thalidomide or related imid. 

58. The use of Claim 57 wherein Thalidomide is administered. 

59. The use of Claim 46 wherein the FPT Inhibitor is administered in an 

amount of about 50 mg to about 200 mg twice a day. 

60. The use of Claim 59 wherein said FPT inhibitor is administered in an 

25 amount of about 75 mg to about 125 mg twice a day. 

61. The use of Claim 60 wherein said FPT inhibitor is administered man 

amount of about 100 mg twice a day. 

30 62. The use of Claim 47wherein the FPT inhibitor is administered in an 

amount of about 50 mg to about 200 mg twice a day. 
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63. The use of Claim 62 wherein said FPT inhibitor is administered in an 

amount of about 75 mg to about 125 mg twice a day. 

64. The use of Claim 63 wherein said FPT inhibitor is administered in an 

5 amount of about 100 mg twice a day. 

65. The use of Claim 49 wherein the FPT inhibitor is administered in an 

amount of about 50 mg to about 200 mg twice a day. 

10 66. The use of Claim 65 wherein said FPT inhibitor is administered In an 

amount of about 75 mg to about 125 mg twice a day. 

67. The use of Claim 66 wherein said FPT inhibitor is administered in an 

amount of about 100 mg twice a day. 

�15 

68. The use of Claim 51 wherein the FPT inhibitor is administered inan 

amount of about 50 mg to about 200 mg twice a day. 

69. The use of Claim 68 wherein said FPT Inhibitor is administered in an 

20 amount of about 75 mg to about 125 mg twice a day. 

70. The use of Claim 69 wherein said FPT inhibitor is administered in an 

amount of about 100 mg twice a day. 

25 71. The use of Claim 54 wherein the FPT inhibitor is administered in an 

amount of about 50 mg to about 200 mg twice a day. 

30 

72. The use of Claim 71 wherein said FPT inhibitor is administered in an 

amount of about 75 mg to about 125 mg twice a day. 

73. The use of Claim 72 wherein said FPT Inhibitor is administered in an 

amount of about 100 mg twice a day. 
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74. The use of Claim 55 wherein the FPT inhibitor is administered in an 

amount of about 50 mg to about 200 mg twice a day. 

75. The use of Claim 74 wherein said FPT inhibitor is administered In an 

5 amount of about 75 mg to about 125 mg twice a day. 

76. The use of Claim 75 wherein said FPT inhibitor is administered in an 

amount of about 100 mg twice a day. 

10 77. The use of Claim 56 wherein the FPT inhibitor is administered in an 

amount of about 50 mg to about 200 mg twice a day. 

15 

78. The Use of Claim 77 wherein said FPT inhibitor is administered in an 

amount of about 75 mg to about 125 mg twice a day. 

79. The use of Claim 78 wherein said FPT inhibitor is administered irrØn 

amount of about 100 mg twice a day. 

80. The use of Claim 58 wherein the FPT inhibitor is administered in an 

zo amount of about 50 mg to about 200 mg twice a day. 

81. The use of Claim 80 wherein said FPT inhibitor is administered in an 

amount of about 75 mg to about 125 mg twice a day. 

25 82. The use of Claim 81 wherein said FPT inhibitor is administered in an 

amount of about 100 mg twice a day. 

0 
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83. The use of Claim I wherein said cancer treated is squamous cell cancer 

of the head and neck and said treatment comprises the administration of 

therapeutically effective amounts of: 

(a) the FPT inhibitor of formula 1.0; and 

5 (b) at least two different antineoptastic agents selected from the 

group consisting of: 

(1) taxanes; 

(2) platinum coordinator compounds; and 

(3) anti-tumor nucleoside derivatives. 

10 

84. The use of Claim 83 wherein the FPT inhibitor is administered in an 

amount of about 50 mg to about 200 mg twice a day. 

85. The use of Claim 84 wherein said FPT inhibitor is administered in an 

is amount of about 75 mg to about 125 mg twice a day. 

86. The use of Claim 85 wherein said FPT Inhibitor is administered in an 

amount of about 100 mg twice a day. 

20 87. The use of Claim I wherein said cancer being treated is non small cell 

lung cancer and said treatment comprises the administration of therapeutically 

effective amounts of: 

(a) the FPT inhibitor of formula 1.0; and 

(b) Carboplatin; and 

25 (c) Docetaxel. 

88. The use of Claim 87 wherein: 

(1) said FPT inhibitor is administered in an amount of about 50 mg to about 

200 mg twice a day; 

30 (2) said Docetaxel is administered once every three weeks in an amount of 

about 50 to about 100 mg/m2; and 

(3) said Carboplatin is administered once every three weeks in an amount 

to provide an AUC of about 5 to about B. 
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89. The use of Claim 88 wherein said docetaxel is administered once every 

three weeks in an amount of about 75 Mg/M2 and said Carboplatin is administered 

once every three weeks in an amount to provide an AUG of about 6. 

90. The use of Claim 89 wherein said FPT Inhibitor is administered in an 
amount of about 75 mg to about 125 mg administered twice a day. 

91. The use of Claim 89 wherein said FPT inhibitor is administered in an� 
io amount of about lOC) mg administered twice a day. 

15 
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V COX ADRIENNE D: "Farnesyltransferase 
inhibitors: Potential role in the 
treatment of cancer." 
DRUGS, 
vol. 61, no. 6, 2001, pages 723-732, 
XP008011358 
ISSN: 0012-6667 
page 727, paragraph 3.2 
page 728, column 1, line 14 - line 25 
page 728, column 1, line 38 - line 45 

V LA ROSEE P El AL: "Insights from 
pre-clinical studies for new combination 
treatment regimens with the Bcr-Abl kinase 
Inhibitor imatinib mesylate 
(Gleevec/Glivec) in chronic myelogenous 
leukemia: A translational perspective." 
LEUKEMIA (BASINGSTOKE), 
vol. 16, no. 7, July 2002 (2002-07), pages 
1213-1219, XP009005469 
July, 2002 
ISSN: 0887-6924 
table 4 
page 1216., column 2, 11 n 8 - line 25 

Y US 6 096 757 A (GIRIJAVALLABUAN VIYYOOR N 
El AL) 1 August 2000 (2000-08-01) 
claims 1-21 

V WO 99 32114 A (SCHERING CORP) 
1 July 1999 (1999-07-01) 
claims 1-49 

P,X CAPONIGRO FRANCESCO: "Farnesyl 
transferase inhibitors: A major 
breakthrough in anticancer therapy? 
Naples, 12 April 2002." 
ANTI-CANCER DRUGS, 
vol. 13, no. 8, September 2002 (2002-09), 
pages 891-897, XP009005437 
September, 2002 
ISSN: 0959-4973 

P,V page 893, column 1, paragraph 2 -page 894, 
column 1, paragraph 1 
page 895, column 2, line 24 - line 32 
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WO 03/047586 

(816) 

(778) 

S 

h3.1 

(788) 

(375.1) 

392 

PCT/US02/38716 

(793) 

(372) 

45. The use of Claim I wherein said FPT inhibitor of formula 1.0 is selected 

from the group consisting of: 

N 

NO 

CI 



WO 03IO47cS PcTItTS02/38716 

55 The use of Claim I wherein said cancer being treated is nonHodgkIn’s 

lymphoma and said treatment comprises the administration of therapeutically effective 

amounts of 

(a) the FPT Inhibitor óffonnula 1.0;  and�’ 

S (b) Genasense 

58 The use of Claim I wherein said cancer being treated Is multiple 

myoloma and said treatment comprises the administration of therapeutically effective 

amounts of 

10 (a) the FPT Inhibitor of formula 1.0; and 

(b) a proteosome inhibitor. 

57 The use of Claim I wherein said cancer being treated Is multiple 

myeloma and said treatment comprises the administration of therapeutically effective 

15 amounts of 

(a) the FPT inhibitor of formula 1,0; and 

(b) Thalidomide or related Imid 

58 The use of Claim 57 wherein Thalidomide is administered 

20 

59 The use of Claim 48 wherein the FPT inhibitor Is administered In an 

amount of about 50 mg to about 200 mg twice a day. 

60 The use of Claim 59 wherein said FPT inhibitor is administered in an 

25 amount of about 75 mg to about 126 mg, twice a day. 

61 The use of Claim 60 wherein said FPT inhibitor is administered in an 

amount of about 100 mg twice a day. 

30 62 The use of Claim 47wherein the FPT Inhibitor is administered in an 

amount of about 50 mg to about 200 mg twice a day. 
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WO 031047S86 

H3q 

I 

393 

NUQ 

PCT/US02/3$716 

and 



WO 031047586 PCTIIJS02/38716 

394 

46. The use of Claim I wherein the cancer being treated is CML and the 

antneoplastic agents are Gleevec and Interferon. 

47. The use of Claim I wherein the cancer being treated is CML and the 

5 antneoplastic agents are Gleevec and Pegylated interferon. 

48. The use of Claim I wherein the cancer being treated is AML and said 

treatment comprises the administration of therapeutically effective amounts of. 

(a) the FPT inhibitor of formula 1.0; and 

10 (b) an anti-tumor nucleoside derivative. 

49. The use of Claim 48 wherein said antinucleoside derivative is 

cytarabine. 

15 50. The use Of Claim 48 further comprising the administration of -a 

therapeutically effective amount of anthracycline. 

51. The use of Claim 49 further comprising the administration of a 

therapeutically, effective amount of anthracydine. 

20 

52. The use of Claim I wherein said cancer being treated is’non-Hodgkin’s 

lymphoma and said treatment comprises the administration of therapeutically effective 

amounts of: 
(a) the FPT Inhibitor of formula 1.0; and 

25 (b) Rituximab. 

S 
53. The use of Claim 52 further comprising the administration of a 

therapeutically effective amount of an anti-tumor nucleoside derivative. 

30 54. The use of Claim 53 wherein said anti-tumor nucleoside derivative is 

Fludarabine. 

F" 
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2020 
Bogota, D.C., 

Doctor: 
Ian Raisbeck LIlnas 
Apoderado 

ASUNTO: Radicación PCT NO 06-11802 
TrÆmite 011 
Evento 379 
ActuaciOn 440 
Folios 136 

Industria y Comercio 
SUPERI  _NT ENDENCIA 

OficioN°: 

Con fundamento en to previsto par et articulo 43 de la Decision 486 de la Comisiôn de 
la Cornunidad Andina, se le comunica que la oposiciOn presentada par el doctor JosØ 
Luis Reyes Villamizar, en su calidad de apoderado de Laboratorio Franco Colombiano - 
Lafrancol S.A., reUne los requisitos formales exigidos par (a fey at momenta de su 
presentaciôn. 

En cumpilmiento de to dispuesto en la citada norma, se le concede el tØrmino de 
sesenta (60) dias hÆbiles siguientes a la fecha de notificación  del presente oficio, para 
que haga valer sus argumentaciones y presente pruebas. 

Notifiquese el presente oficia conforme a to dispuesto en el numeral 5.2, literal e), del 
capItulo quinto del titulo primero de la Circular Unica No 10 de 2001. 

ALIX CARMEV’4ZA CESPEDES DE VERGEL 
Jefe de la DMiôn de Nuevas Creaciones. 

El anterior oficlo fue notificado par fijación en lista de fecha,04 JUL. 200 

202021. 

Sede Centro: Carrera 13 No. 27-00 Pisos 2, 5, 7y 10 
Sede CAN: Tr. 40A No. 38-50 Conmutador: 3820840 

Fax: 38226 95. Lines 9800-910 165 
Web: www.sic,ov.co e-mail: infoic.gov.co 

Bogota D.C. - Colombia 
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SUPERINTENDENCIA DE INDUSTRIA V COMERCIO 
DIVISION DE NUEVAS CREACIONES 

2020 
Bogota, D.C., 

Abogado 
J. IAN RAISBECK LLINAS 
(Apoderado) 

ASUNTO Radicaciôn 06011802 
Trâmite 002 
Evento 001 
Actuaciôn 430 7 4 
Oficio 
Folios 006 

Patente de lnvención Patente de Modelo de Utilidad 

Via Nacional E 
Via PCT (fase nacional) J Cap] Cap. H EKI 
No. Sot. Internacional PCT/US2004/025042 
Fecha de Presentaciôn I nternacional 4-08-2004 

Como resultado del examen de fonda, realizado con fundamento en el articulo 45 de 
la Decision 486 de la ComisiOn de la Comunidad Andina, se le comunica: 

1. Documentos estudiados: 

. 1.1.Descripci6n: (Folios: 87 a 256) como se radicO inicialmente. 
Modificaciones (Folios: 354, pÆgina 35). 

1.2.Reivindicaciones: I a 120 (Folios: 257 a 281) como se radicO 
inicialmente. 

1.3. OposIciones: Opositor: Lafrancot S.A. (Folios: 361 a 503). 

1.4. Prioridad: 07/08/2003 y 28/08/2003, us 60/493269 y 
US 60/498509. 

2. AnÆtisis do la Prioridad: 

La prioridad de la presente soticitud corresponde at objeto reivindicado. 
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3. Objeto do la invenci6n: 

La presente solicitud se titula: "Inhibidores do transferasa de proteina de farnesilo 
novedosos como agentes antitumorales". 

El objeto de la presente solicitud so refiere a compuestos triciclicos que son 
inhibidores do transferasa de proteina de farnesilo (FTP) para el tratamiento de 
tumores, como el cancer de seno. 

SegiTh la descripción, hay documentos quo reportaron compuestos con actividad 
como inhibidores do FTP para el tratamiento de enfermØdades proliferativas, por 
ejemplo, cÆnceres. Entre estos compuestos, el documento WO 95110516 dio a 
conocer compuestos triciclicos ttiIes para la inhibiciôn do transferasa do proteina 
farnesilo. 

En el capitulo reivindicatorio so reclama lo siguiente: 

Reivindicaciones I a 63 (folios: 257 a 273): Un compuesto de formula I  las sales o 
solvatos farmacŁuticamente aceptables del mismo. 

Reivindicaciones 64 a 116 (folios: 273 a 281): Un uso de un compuesto de acuerdo 
con las reivindicaciones I a 63 para la fabricación do un medicamento para el 
tratamiento de crecimiento anormal de cØlulas. 

Reivindicaciones 117 a 120 (folio: 281): Una composiciOn farrnacØutica quo 
comprende al menos un compuesto do acuerdo con la reivindicaciOn I y un vehiculo 
farmacØuticamente aceptable. 

El problema planteado en esta solicitud es la necesidad de mÆs compuestos con 
actividad para la inhibiciOn de proteina farnesil transferasa. 

La soluciOn propuesta por la presente solicitud consiste en compuestos triciclicos de 
fOrmula I que son inhibidores de proteina farnesil transferasa como agentes 
antitumorales. 

. El objeto de la solicitud definido anteriormente se clasificO en la IPC A61 K 31/415, 
31/417, 3114178, 31/435, 31/496; C070 401/06, 401/14; A61  35100. 

4. Do la solicitud do Patente 

4.1. DescriociOn (articulo 28 D. 4.6) 

De acuerdo con lo revelado en la descripciOn, el titulo de la solicitud debe contemplar 
los compuestos qulmicos a protegerse y no la actividad o uso terapOutico. 

4.2. Reivindicaciones (art(cu!o 300 486) 

De acuerdo con lo revelado en el capitulo reivindicatorio, hay tØrminos que son 
demasiado amplios y le restan concision al objeto reclamado, como por ejemplo: 
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"heteroarilo", "heterocicloalquilo", "arilheteroalqullo" (no dice cuÆl o cuªles 
heteroÆtomos, nimero de carbonos, posiciones, puntos de union a un grupo 
principal, etc.), "cicloalquilo", "cicloalquilalquilo", "aiquenilo", "alquinhlo", "arilalquilo", 
"cicloalquenhlo" (no dice el nmero de carbonos, Si las cadenas son ramificadas o 
lineales, sitios de uniOn a un grupo principal, entre otras), "arilo substituido", 
"heteroarilo substituido" (no dice los grupos posibles de sustifuciOn ni las posiciones 
en que estÆs dichas sustituciones), etc. 

Las reivindicaciones 49 a 63 (folios: 271 a 273) que se relacionan con un compuesto 
de fOrmula I, hacen referenda a ejemplos que se encuentran en La descripciOn, pero 
no aparecen ni Los nombres ni estructuras especificas en estas reivindicaciones. Vale 
la pena recordar que todo aquello que aparece en la descripciOn y que se desea 
proteger debe estar en forma clara y concisa en las reivindicaciones, por lo tanto, en 
el capitulo reivindicatorlo deberlan aparecen en concreto los compuestos que se 
desean reclamar y no hacer alusiOn a unas tablas o nümeros que identifican a unos 
compuestos que se encuentran en la descripción. 

El tØrmino: "transferasa de protelna de farnesilo" tiene errores de traducciOn. 

5. Reivindicaciones relativas a un uso, o a un uso distinto (’articulos 14y 21 0 
486) 

La(s) reivindicaciOn (es) 64 a 116 (folios: 273 a 281), que se.refiere(n) a un uso de un 
compuesto de acuerdo con cualquiera de las reivindicaciones I a 63, no se 
encuentra(n) dentro del campo de. la patentabilidad (productos y procedimientos). 

6. Anªlisis de la(s) Oposición(es): (articulo 430. 486) 

La firma opositora Lafrancol S.A. argumenta que el objeto reivindicado en la presente 
solicitud es bastante similar a compuestos que se encuentran en Los documentos: 
WO 95/10516, WO 02/18368 y WO 03/047586 y de los cuales adjuntan copia al 
expediente de la presente solicitud de patente. 

En el caso del documento WO 95/10516, el opositor afirma que este documento 
revela compuestos que son estructuralmente bastante similares a los revelados en la 

. actual solicitud puesto que coinciden en su grupo central o anillo principal. AdemØs, 
en este documento se encuentra !a obtenciOn de compuestos relacionados con los 
derivados de fOrmula (I) de la presente solicitud y la informaciOn farmacolOgica que 
perrnite predecir su aplicabilidad farrnacolOgica (ver folios: 377 y 378). 

Respecto del documento WO 02/18368, el seæor opositor indica que los compuestos 
de esta anterioridad no corresponden de manera idOntica a los reivindicados por 
dicha solicitud colombiana, pero que dichas variaciones corresponden a 
sustituciones diferentes en un nicleo o grupo farmacOforo idØntico y que por lo tanto, 
la obtenciOn de Los derivados de la presente solicitud se reduce a realizar diversas 
sustituciones (que se describen y ejemplifican con sustituyentes muy similares en 
caracterIsticas quimicas en esta anterioridad) sobre dicho nücleo, cuyo mØtodo de 
obtenciOn y sustituciOn ya se encuentra descrito en La anterioridad WO 02/18368 (ver 
folios: 378 a 382). 
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En cuanto al documento WO 03/047586, el seæor opositor senala que este 
documento tambiØn revela compuestos relacionados con los derivados de formula (1) 
de la presente solicitud, asi como sus procesos de obtenciOn y mØtodos para lograr 
las sustituciones sobre el nücleo triciclico y sabre el anhllo de piperazina y sus usos 
farmacolôgicos; el seæor opositortamblOn dice que es evidente la posibilidad en esta 
anterioridad de lograr combinaciones farmacolOgicas de los compuestos de fOrmula 
1.0 con los mismos principios activos que se mencionan en la presente solicitud asi 
como el uso de la ôombinaciôn en los mismos tipos de cØncer (ver folios: 382 a 385). 

De otro lado el seæor opositor argumenta que la presente solicitud pretende proteger 
el uso de un inhibidor de la protelna farnesil transferasa, contradiciendo lo que dice 
el articulo 14 de la Decision 486/00 que limita el otorgamiento de patente a los 
productos y procedimientos y no al uso como tal, ademÆs que se pretende proteger 
combinaciones con principios activos, ampliamente conocidos (ver folios: 385 y 386). 

7. DetermlnaclOn del Estado de la TOcnlca: 

La fecha que se ha tenido en cuenta para determinar el Estado de la TOcnica es: 

Fecha de presentación de  la solicitud prioritaria 7-08-2003 y 28-08-2003. 

Teniendo en cuenta la fecha indicada, se buscaron documentos del estado de (a 
tØcnica relacionados, con fecha de publicaciOn anterior a esta. 

Se encontrO como anterioridades que pueden afectar la patentabilidad del objeto de 
la presente solicitud: 

N°JDocumento  Titulo 
Fecha de 

Publicación _______________ ____________________________ 
Tricyclic amide and urea 

Dl WO 95/10516 compounds useful for inhibition of 20 de abril de 
G-protein function and for 1995 

treatment of proliferative diseases  
Tricyclic antitumor compounds 7 de marzo de 

D2 WO 02/18368 being farnesil protein transferase 2002 
inhibitors  

Use of FPT inhibitors and at least 12 de jun10 de 
D3 W003/047586 two antineoplastic agents in the 2003 

treatment of cancer  

8. AnÆlisis de patentabilidad (articulo 14 D486) 

8.1. Nivel inventivo (articul618 D486) 

La presente Solicitud de Patente reivindica Jo siguiente: compuestos triciclicos de 
fOrmula I y que son inhibidores de FTP par lo tanto sirven para el tratamiento del 
cancer. 
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La anterioridad WO 95110516 (folios: 388 a 414) se relaciona con compuestos 
derivados de amida y urea triciclicas que son inhibidores de la proteina farnesil 
transferasa (FTP) por to que tienen actividad antitumoral. Los compuestos son muy 
semejantes a compuestos de la presente solicitud en su estructura qulmica, y 
presentan una diferencia en el significado del sustituyente "B", pero que no hace que 
vane significativamente por cuanto se conserva la misma actividad farrnacologica. 

El documento WO 02/18368 (folios: 415 a 462) mericiona compuestos tniciclicos con 
actividad antitumoral y que son inhibidores de la proteina farnesil transferasa; esta 
anterioridad revelan compuestos muy semejantes estructuralmente a compuestos de 
La presente solicitud, y la diferencia que se observa estÆ en el significado para "B" en 
donde en la presente solicitud corresponde a -(CH)(NHRI)(imidazol-R5A), mientras 
que en la anterioridad puede estar este sustituyente pero en lugar del grupo amino 
hay un hidrôgeno, quedando un grupo de la formula: (CH2)N(heteroaril-sustituido) o 
puede ser (CH2)NHC(0)heteroaril sustituido. No obstante esta diferencia, se 
conserva la misma actividad por lo que estos compuestos de la anterioridad tienen el 
mismo grupo farmacofOrico de los compuestos de la presente solicitud. 

Estos documerttos fueron citados por la firma opositora Lafrancol S.A. y se observe 

S que efectivamente se trata de molØculas muy semejantes a los compuestos de 
fOrmula I de la presente solicitud; ademÆs, conservan la misma actividad 
farmacolOgica y no hay datos comparativos en la solicitud que demuestren una 
ventaja tØcnica real frente al estado del ante previo. 

El problema tØcnico planteadoen esta solicitud: la nØcesidad de mÆs compuestos 
con actividad para la inhibiciôn de la proteina farnesilo transferasa, se habla resuelto 
previamente mediante compuestos tnicicllcos ya conocidos(as). Por esta razOn se 
considera que las sustituciones de los derivados triciclicos reivindicadas en la 
presente solicitud son evideAtes para una persona medianamente versada en la 
materia. 

Las reivindicaciones I a 63, 117 a 120 de esta solicitud no mencionan una 
caracteristica que conceda un efecto inesperado o especial a los compuestos, que 
pueda considerarse como un aporte a la tØcnica, asi que son obvios para una 
persona versada en La materia. 

� AdemÆs, puesto que Dl, D2 y D3 divulgaban previamente compuestos triciblicos 
(folios: 388 a 501), una persona conocedora de la materia motivada por tat 
sugenencia lograrla et objeto de esta solicitud compuestos tniciclicos de fOrmula I; de 
manena que para una persona medianamente versada en la materia serla obvio 
utilizar estos documentos. Por lo cual puede no haber Nivel Inventivo. 
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9. Conclusiôn: 

Los requisitos de patentabilidad de Is presente solicitud se encuentran afectados asi: 

No Documento No ReIvTdlca:Iones as Requisito quo afecta 

Dl WO 95/10516 I a 63,117 a 120 Nivel Inventivo 
D2 WO 02/18368 1 a 63,117 a 120 Nivel Inventivo 
D3. WO 03/047586 1 a 63, 117a1 20 Nivel Inventivo 

En cumplimiento del articulo 45 de Is Decision 486 de Is ComisiOn de Is Comunidad 
Andina, se le indica que debe dar respuesta dentro del tØrmino de sesenta dias 
contados a partir de Is fecha de Is notificaciOn de Is presente comunicaciOn En caso 
de no dar respuesta a) presente requØrimiento ,o si a pesar de Is respuesta. 
subsistiØran los impedimentos pars Is concesiOn, se denegarà Is  patente. 

Notifiquese a) presente.oficio c orm a lo dispuesto en a) numeral 5.2, literal a), del 
capftulo quinto deI{tuIo pr rode I Circular Unica NO 10 de 2001. 

ALIX CARMEjESPEOES DE VERGEL 
Jefe de Ia DysIon de Nuevas Creaciones 

El antei requerimiento fue notificado por fijaciOn on lists, de 
fecha____________________ JUN. 

CONCEPTO TECNICO No., 1979 
EXAMINADORTEGNICO 

COdigo No. 202005 

FA 


