
 

COMBINATION OF PYRIMIDYLAMINOBENZAMIDE COMPOUNDS AND IMATINIB FOR TREATING 

OR PREVENTING PROLIFERATIVE DISEASES  

 

The present invention relates to a pharmaceutical combination comprising a (a) 

pyrimidylaminobenzamide derivative compound and (b) 4-(4-methylpiperazin-1-ylmethyl)-N-

[4-methyl-3-(4-pyridin-3-yl)pyrimidin-2-ylamino)phenyl]-benzamide  (Imatinib which is sold 

under the name Gleevec®), and the uses of such a combination for the treatment of, 

proliferative diseases, most preferably gastrointestinal stromal tumours (GIST).  

 

Gastrointestinal stromal tumours (GISTs) are a recently characterized family of 

mesenchymal neoplasms, which originate from the gastrointestinal tract, most commonly 

from the stomach (60 to 70% of all GISTs). In the past, these tumours were variously 

classified as leiomyoma, leiomyoblastoma, or leiomyosarcoma.  However, it is now clear that 

GISTs represent a distinct clinicopathologic set of diseases based on their unique molecular 

pathogenesis and clinical features.  GISTs occur most commonly in the middle-aged or 

elderly with a median age of 50 to 60 years at presentation, and show no significant sex 

difference in the incidence. It is estimated that at least 10-30% of GISTs are malignant giving 

rise to intra-abdominal spread and metastases, which are most commonly found in the liver 

and peritoneal seeding.  Malignant GISTs occur at an annual frequency of about 0.3 new 

cases per 100.000. The most common presenting symptom is vague upper abdominal pain.  

Many (30%) are asymptomatic, and GISTs may be diagnosed during the evaluation of 

anaemia resulting from tumour-associated gastrointestinal bleeding.  

 

Management of metastatic and inoperable GIST is a major problem, since GISTs are 

notoriously unresponsive to cancer chemotherapy.  For example, in one recent phase II 

series, 12 out of 18 (67%) patients with advanced leiomyosarcomas responded to a regimen 

consisting of dacarbazine, mitomycin, doxorubicin, cisplatin, and sargramostim, but only one 

(5%) out of 21 GISTs responded (J. Edmonson, R. Marks, J. Buckner, M. Mahoney,  Proc. 

Am. Soc. Clin. Oncol. 1999; 18: 541a “Contrast of response to D-MAP + sargramostin 

between patients with advanced malignant gastrointestinal stromal tumors and patients with 

other advanced leiomyosarcomas”).  Treatment results have remained equally unimpressive 

with other chemotherapy regimens.  In line with clinical chemoresistence, expression of P-

glycoprotein and multidrug resistance protein MRP1 that associate with multidrug resistance 

(MDR) are more pronounced in malignant GISTs as compared with leiomyosarcomas.   

COMBINATION OF PYRIMIDYLAMINOBENZAMIDE COMPOUNDS AND IMATINIB FOR TREATING
OR PREVENTING PROLIFERATIVE DISEASES The present invention relates to a pharmaceutical
combination comprising a (a)  pyrimidylaminobenzamide derivative compound and (b)
4-(4-methylpiperazin-1-ylmethyl)-N- [4-methyl-3-(4-pyridin-3-yl)pyrimidin-2-ylamino)phenyl]-benzamide
(Imatinib which is sold  under the name Gleevec(r)), and the uses of such a combination for the treatment
of,  proliferative diseases, most preferably gastrointestinal stromal tumours (GIST).  Gastrointestinal
stromal tumours (GISTs) are a recently characterized family of  mesenchymal neoplasms, which originate
from the gastrointestinal tract, most commonly  from the stomach (60 to 70% of all GISTs). In the past,
these tumours were variously  classified as leiomyoma, leiomyoblastoma, or leiomyosarcoma. However, it
is now clear that  GISTs represent a distinct clinicopathologic set of diseases based on their unique
molecular  pathogenesis and clinical features. GISTs occur most commonly in the middle-aged or  elderly
with a median age of 50 to 60 years at presentation, and show no significant sex  difference in the
incidence. It is estimated that at least 10-30% of GISTs are malignant giving  rise to intra-abdominal
spread and metastases, which are most commonly found in the liver  and peritoneal seeding. Malignant
GISTs occur at an annual frequency of about 0.3 new  cases per 100.000. The most common presenting
symptom is vague upper abdominal pain.  Many (30%) are asymptomatic, and GISTs may be diagnosed
during the evaluation of  anaemia resulting from tumour-associated gastrointestinal bleeding.
Management of metastatic and inoperable GIST is a major problem, since GISTs are  notoriously
unresponsive to cancer chemotherapy. For example, in one recent phase II  series, 12 out of 18 (67%)
patients with advanced leiomyosarcomas responded to a regimen  consisting of dacarbazine, mitomycin,
doxorubicin, cisplatin, and sargramostim, but only one  (5%) out of 21 GISTs responded (J. Edmonson, R.
Marks, J. Buckner, M. Mahoney, Proc.  Am. Soc. Clin. Oncol. 1999; 18: 541 a "Contrast of response to
D-MAP + sargramostin  between patients with advanced malignant gastrointestinal stromal tumors and
patients with  other advanced leiomyosarcomas"). Treatment results have remained equally unimpressive
with other chemotherapy regimens. In line with clinical chemoresistence, expression of P- 
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In spite of numerous treatment options for proliferative disease patients, there remains a 

need for effective and safe antiproliferative agents and a need for their preferential use in 

combination therapy.  

 

It has now surprisingly been demonstrated that GIST can be successfully treated with 4-

Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]-N-[5-(4-methyl-1H-imidazol-1-yl)-3-

(trifluoromethyl)phenyl] benzamide or pharmaceutically acceptable salts thereof,  in 

combination with Imatinib. 

Summary of the Invention 

It has now been found that a combination comprising (a) 4-Methyl-3-[[4-(3-pyridinyl)-2-

pyrimidinyl]amino]-N-[5-(4-methyl-1H-imidazol-1-yl)-3-(trifluoromethyl)phenyl] benzamide or 

pharmaceutically acceptable salts thereof and (b) imatinib, e.g. as defined below, has a 

beneficial effect on proliferative diseases, e.g. tumors, and most especially GIST. 

 

Detailed Description of the Invention 

 

The present invention relates to the use of 4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]-

N-[5-(4-methyl-1H-imidazol-1-yl)-3-(trifluoromethyl)phenyl] benzamide or pharmaceutically 

acceptable salts thereof and imatinib.: 

 

 

Salts are especially the pharmaceutically acceptable salts of 4-Methyl-3-[[4-(3-pyridinyl)-2-

pyrimidinyl]amino]-N-[5-(4-methyl-1H-imidazol-1-yl)-3-(trifluoromethyl)phenyl] 

benzamide.  

 

Such salts are formed, for example, as acid addition salts, preferably with organic or 

inorganic acids, from 4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]-N-[5-(4-methyl-1H-

imidazol-1-yl)-3-(trifluoromethyl)phenyl] benzamide with a basic nitrogen atom, especially the 

pharmaceutically acceptable salts. Suitable inorganic acids are, for example, halogen acids, 

such as hydrochloric acid, sulfuric acid, or phosphoric acid. Suitable organic acids are, for 

example, carboxylic, phosphonic, sulfonic or sulfamic acids, for example acetic acid, 

propionic acid, octanoic acid, decanoic acid, dodecanoic acid, glycolic acid, lactic acid, 

fumaric acid, succinic acid, adipic acid, pimelic acid, suberic acid, azelaic acid, malic acid, 

glycoprotein and multidrug resistance protein MRP1 that associate with multidrug resistance  (MDR) are
more pronounced in malignant GISTs as compared with leiomyosarcomas. -2- In spite of numerous
treatment options for proliferative disease patients, there remains a  need for effective and safe
antiproliferative agents and a need for their preferential use in  combination therapy. It has now
surprisingly been demonstrated that GIST can be successfully treated with 4-
Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]-N -[5-(4-methyl-1 H-imidazol-1-yl)-3-
(trifluoromethyl)phenyl] benzamide or pharmaceutically acceptable salts thereof, in  combination with
Imatinib. Summary of the Invention It has now been found that a combination comprising (a)
4-Methyl-3-[[4-(3-pyridinyl)-2- pyrimidinyl]amino]-N-[5-(4-methyl-1
H-imidazol-1-yl)-3-(trifluoromethyl)phenyl] benzamide or  pharmaceutically acceptable salts thereof and
(b) imatinib, e.g. as defined below, has a  beneficial effect on proliferative diseases, e.g. tumors, and most
especially GIST. Detailed Description of the Invention The present invention relates to the use of
4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]- N -[5-(4-methyl-1
H-imidazol-1-yl)-3-(trifluoromethyl)phenyl] benzamide or pharmaceutically  acceptable salts thereof and
imatinib.: Salts are especially the pharmaceutically acceptable salts of 4-Methyl-3-[[4-(3-pyridinyl)-2-
pyrimidinyl]amino]-N-[5-(4-methyl-1 H-imidazol-1-yI)-3-(trifluoromethyl)phenyl]  benzamide. Such salts are
formed, for example, as acid addition salts, preferably with organic or  inorganic acids, from
4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]-N-[5-(4-methyl-1 H- imidazol-1
-yl)-3-(trifluoromethyl)phenyl] benzamide with a basic nitrogen atom, especially the  pharmaceutically
acceptable salts. Suitable inorganic acids are, for example, halogen acids,  such as hydrochloric acid,
sulfuric acid, or phosphoric acid. Suitable organic acids are, for  example, carboxylic, phosphonic, sulfonic
or sulfamic acids, for example acetic acid,  propionic acid, octanoic acid, decanoic acid, dodecanoic acid,
glycolic acid, lactic acid,  
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tartaric acid, citric acid, amino acids, such as glutamic acid or aspartic acid, maleic acid, 

hydroxymaleic acid, methylmaleic acid, cyclohexanecarboxylic acid, adamantanecarboxylic 

acid, benzoic acid, salicylic acid, 4-aminosalicylic acid, phthalic acid, phenylacetic acid, 

mandelic acid, cinnamic acid, methane- or ethane-sulfonic acid, 2-hydroxyethanesulfonic 

acid, ethane-1,2-disulfonic acid, benzenesulfonic acid, 2-naphthalenesulfonic acid, 1,5-

naphthalene-disulfonic acid, 2-, 3- or 4-methylbenzenesulfonic acid, methylsulfuric acid, 

ethylsulfuric acid, dodecylsulfuric acid, N-cyclohexylsulfamic acid, N-methyl-, N-ethyl- or N-

propyl-sulfamic acid, or other organic protonic acids, such as ascorbic acid. 

 

In the presence of negatively charged radicals, such as carboxy or sulfo, salts may also be 

formed with bases, e.g. metal or ammonium salts, such as alkali metal or alkaline earth 

metal salts, for example sodium, potassium, magnesium or calcium salts, or ammonium 

salts with ammonia or suitable organic amines, such as tertiary monoamines, for example 

triethylamine or tri(2-hydroxyethyl)amine, or heterocyclic bases, for example N-ethyl-

piperidine or N,N'-dimethylpiperazine. 

 

When a basic group and an acid group are present in the same molecule, 4-Methyl-3-[[4-(3-

pyridinyl)-2-pyrimidinyl]amino]-N-[5-(4-methyl-1H-imidazol-1-yl)-3-(trifluoromethyl)phenyl] 

benzamide may also form internal salts. 

 

For isolation or purification purposes it is also possible to use pharmaceutically unacceptable 

salts, for example picrates or perchlorates. For therapeutic use, only pharmaceutically 

acceptable salts or free compounds are employed (where applicable in the form of 

pharmaceutical preparations), and these are therefore preferred. 

 

In view of the close relationship between the novel compounds in free form and those in the 

form of their salts, including those salts that can be used as intermediates, for example in 

the purification or identification of the novel compounds, any reference to the free 

compounds hereinbefore and hereinafter is to be understood as referring also to the 

corresponding salts, as appropriate and expedient. 

 

Pyrimidylaminobenzamide compounds  and the process for their manufacture are disclosed 

in WO 04/005281 published on January 15, 2004 which is hereby incorporated into the 

present application by reference. A preferred compound is 4-Methyl-3-[[4-(3-pyridinyl)-2-

fumaric acid, succinic acid, adipic acid, pimelic acid, suberic acid, azelaic acid, malic acid, -3- tartaric
acid, citric acid, amino acids, such as glutamic acid or aspartic acid, maleic acid,  hydroxymaleic acid,
methylmaleic acid, cyclohexanecarboxylic acid, adamantanecarboxylic  acid, benzoic acid, salicylic acid,
4-aminosalicylic acid, phthalic acid, phenylacetic acid,  mandelic acid, cinnamic acid, methane- or
ethane-sulfonic acid, 2-hydroxyethanesulfonic  acid, ethane-1,2-disulfonic acid, benzenesulfonic acid,
2-naphthalenesulfonic acid, 1,5- naphthalene-disulfonic acid, 2-, 3- or 4-methylbenzenesulfonic acid,
methylsulfuric acid,  ethylsulfuric acid, dodecylsulfuric acid, N-cyclohexylsulfamic acid, N-methyl-, N-ethyl-
or N- propyl-sulfamic acid, or other organic protonic acids, such as ascorbic acid. In the presence of
negatively charged radicals, such as carboxy or sulfo, salts may also be  formed with bases, e.g. metal or
ammonium salts, such as alkali metal or alkaline earth  metal salts, for example sodium, potassium,
magnesium or calcium salts, or ammonium  salts with ammonia or suitable organic amines, such as
tertiary monoamines, for example  triethylamine or tri(2-hydroxyethyl)amine, or heterocyclic bases, for
example N-ethyl- piperidine or N,N'-dimethylpiperazine. When a basic group and an acid group are
present in the same molecule, 4-Methyl-3-[[4-(3- pyridinyl)-2-pyrimidinyl]amino]-/w[5-(4-methyl-1
H-imidazol-1-yl)-3-(trifluoromethyl)phenyl]  benzamide may also form internal salts. For isolation or
purification purposes it is also possible to use pharmaceutically unacceptable  salts, for example picrates
or perchlorates. For therapeutic use, only pharmaceutically  acceptable salts or free compounds are
employed (where applicable in the form of  pharmaceutical preparations), and these are therefore
preferred. In view of the close relationship between the novel compounds in free form and those in the
form of their salts, including those salts that can be used as intermediates, for example in  the purification
or identification of the novel compounds, any reference to the free  compounds hereinbefore and
hereinafter is to be understood as referring also to the  corresponding salts, as appropriate and expedient.
Pyrimidylaminobenzamide compounds and the process for their manufacture are disclosed  
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pyrimidinyl]amino]-N-[5-(4-methyl-1H-imidazol-1-yl)-3-(trifluoromethyl)phenyl] benzamide, 

and pharmaceutically acceptable salts thereof, of the formula (II): 
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Combinations of the present invention include the compound  

4-(4-methylpiperazin-1-ylmethyl)-N-[4-methyl-3-(4-pyridin-3-yl)pyrimidin-2-ylamino)phenyl]-

benzamide (Imatinib which is sold under the name Gleevec®) is of the formula (III): 
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(III) 

 

The preparation of Compound (III) and the use thereof, especially as an anti-tumour agent, 

are described in Example 21 of European patent application EP-A-0 564 409, which was 

published on 6 October 1993, and in equivalent applications and patents in numerous other 

countries, e.g. in US patent 5,521,184 and in Japanese patent 2706682.   

 

The monomethanesulfonic acid addition salt of Compound (III) and a preferred crystal form 

thereof are described in PCT patent application WO99/03854 published on January 28, 

1999. 

 

in WO 04/005281 published on January 15, 2004 which is hereby incorporated into the  present
application by reference. A preferred compound is 4-Methyl-3-[[4-(3-pyridinyl)-2 -4-
pyrimidinyl]amino]-N-[5-(4-methyl-1 H-imidazol-1-yl)-3-(trifluoromethyl)phenyl] benzamide,  and
pharmaceutically acceptable salts thereof, of the formula (11): N  ~ cT N / (II)  Combinations of the
present invention include the compound 4-(4-methyl
piperazin-1-ylmethyl)-N-[4-methyl-3-(4-pyridin-3-yl)pyrimidin-2-ylamino)phenyl ]- benzamide (Imatinib
which is sold under the name Gleevec(r)) is of the formula (III): I I N N all~ N NY o  a (III)  The preparation
of Compound (III) and the use thereof, especially as an anti-tumour agent,  are described in Example 21
of European patent application EP-A-O 564 409, which was  published on 6 October 1993, and in
equivalent applications and patents in numerous other  countries, e.g. in US patent 5,521,184 and in
Japanese patent 2706682. The monomethanesulfonic acid addition salt of Compound (I11) and a
preferred crystal form  thereof are described in PCT patent application W099/03854 published on January
28,  1999. -5- Comprised are likewise the pharmaceutically acceptable salts thereof, the corresponding
racemates, diastereoisomers, enantiomers, tautomers, as well as the corresponding crystal  modifications
of above disclosed compounds where present, e.g. solvates, hydrates and  polymorphs, which are
disclosed therein. The compounds used as active ingredients in the  
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Comprised are likewise the pharmaceutically acceptable salts thereof, the corresponding 

racemates, diastereoisomers, enantiomers, tautomers, as well as the corresponding crystal 

modifications of above disclosed compounds where present, e.g. solvates, hydrates and 

polymorphs, which are disclosed therein.  The compounds used as active ingredients in the 

combinations of the invention can be prepared and administered as described in the cited 

documents, respectively.  Also within the scope of this invention is the combination of more 

than two separate active ingredients as set forth above, i.e., a pharmaceutical combination 

within the scope of this invention could include three active ingredients or more. 

 

In accordance with the particular findings of the present invention, there is provided  

the use of a combination of 4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]-N-[5-(4-

methyl-1H-imidazol-1-yl)-3-(trifluoromethyl)phenyl] benzamide, or a pharmaceuticallyl 

acceptable salt thereof and imatinib or a pharmaceutically acceptable salt thereof for 

the manufacture of a medicament for the treatment of gastrointestinal stromal 

tumors. 

Utility of the combination of the invention may be demonstrated in animal test 

methods as well as in clinic, for example in accordance with the uses hereinafter described. 

A. Combined Treatment  

Suitable clinical studies are, for example, open label, dose escalation studies in patients with 

proliferative diseases, especially GIST. Such studies prove in particular the synergism of the 

active ingredients of the combination of the invention. The beneficial effects on GIST can be 

determined directly through the results of these studies which are known as such to a person 

skilled in the art. Such studies are, in particular, suitable to compare the effects of a 

monotherapy using the active ingredients and a combination of the invention. Preferably, the 

dose of agent (a), compound (II),  is escalated until the Maximum Tolerated Dosage is 

reached, and agent (b), imatinib, is administered with a fixed dose. Alternatively, the agent (a) 

is administered in a fixed dose and the dose of agent (b) is escalated. Each patient receives 

doses of the agent (a) either daily or intermittent. The efficacy of the treatment can be 

determined in such studies, e.g., after 12, 18 or 24 weeks by evaluation of symptom scores 

every 6 weeks.  

combinations of the invention can be prepared and administered as described in the cited  documents,
respectively. Also within the scope of this invention is the combination of more  than two separate active
ingredients as set forth above, i.e., a pharmaceutical combination  within the scope of this invention could
include three active ingredients or more. In accordance with the particular findings of the present
invention, there is provided the use of a combination of
4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]-N-[5-(4- methyl-1
H-imidazol-1-yl)-3-(trifluoromethyl)phenyl] benzamide, or a pharmaceuticallyl  acceptable salt thereof and
imatinib or a pharmaceutically acceptable salt thereof for  the manufacture of a medicament for the
treatment of gastrointestinal stromal  tumors. Utility of the combination of the invention may be
demonstrated in animal test  methods as well as in clinic, for example in accordance with the uses
hereinafter described.  A. Combined Treatment Suitable clinical studies are, for example, open label,
dose escalation studies in patients with  proliferative diseases, especially GIST. Such studies prove in
particular the synergism of the  active ingredients of the combination of the invention. The beneficial
effects on GIST can be  determined directly through the results of these studies which are known as such
to a person  skilled in the art. Such studies are, in particular, suitable to compare the effects of a
monotherapy using the active ingredients and a combination of the invention. Preferably, the  dose of
agent (a), compound (II), is escalated until the Maximum Tolerated Dosage is  reached, and agent (b),
imatinib, is administered with a fixed dose. Alternatively, the agent (a)  is administered in a fixed dose and
the dose of agent (b) is escalated. Each patient receives  doses of the agent (a) either daily or
intermittent. The efficacy of the treatment can be  determined in such studies, e.g., after 12, 18 or 24
weeks by evaluation of symptom scores  every 6 weeks. -6- The administration of a pharmaceutical
combination of the invention results not only in a  beneficial effect, e.g. a synergistic therapeutic effect,
e.g. with regard to alleviating, delaying  progression of or inhibiting the symptoms, but also in further
surprising beneficial effects,  
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The administration of a pharmaceutical combination of the invention results not only in a 

beneficial effect, e.g. a synergistic therapeutic effect, e.g. with regard to alleviating, delaying 

progression of or inhibiting the symptoms, but also in further surprising beneficial effects, 

e.g. fewer side-effects, an improved quality of life or a decreased morbidity, compared with a 

monotherapy applying only one of the pharmaceutically active ingredients used in the 

combination of the invention. 

A further benefit is that lower doses of the active ingredients of the combination of the 

invention can be used, for example, that the dosages need not only often be smaller but are 

also applied less frequently, which may diminish the incidence or severity of side-effects. 

This is in accordance with the desires and requirements of the patients to be treated. 

The terms “co-administration” or “combined administration” or the like as utilized herein are 

meant to encompass administration of the selected therapeutic agents to a single patient, 

and are intended to include treatment regimens in which the agents are not necessarily 

administered by the same route of administration or at the same time. 

It is one objective of this invention to provide a pharmaceutical composition comprising a 

quantity of a combination of the invention, which is jointly therapeutically effective at 

targeting or preventing proliferative diseases, especially GIST. In this composition, agent (a) 

and agent (b) may be administered together, one after the other or separately in one 

combined unit dosage form or in two separate unit dosage forms. The unit dosage form may 

also be a fixed combination. 

The pharmaceutical compositions for separate administration of agent (a) and agent (b) or 

for the administration in a fixed combination, i.e. a single galenical composition comprising at 

least two combination partners (a) and (b), according to the invention may be prepared in a 

manner known per se and are those suitable for enteral, such as oral or rectal, and 

parenteral administration to mammals (warm-blooded animals), including humans, 

comprising a therapeutically effective amount of at least one pharmacologically active 

combination partner alone, e.g. as indicated above, or in combination with one or more 

pharmaceutically acceptable carriers or diluents, especially suitable for enteral or parenteral 

application. 

Suitable pharmaceutical compositions contain, for example, from about 0.1 % to about 

99.9%, preferably from about 1 % to about 60 %, of the active ingredient(s). Pharmaceutical 

e.g. fewer side-effects, an improved quality of life or a decreased morbidity, compared with a
monotherapy applying only one of the pharmaceutically active ingredients used in the  combination of the
invention. A further benefit is that lower doses of the active ingredients of the combination of the
invention can be used, for example, that the dosages need not only often be smaller but are  also applied
less frequently, which may diminish the incidence or severity of side-effects.  This is in accordance with
the desires and requirements of the patients to be treated. The terms "co-administration" or "combined
administration" or the like as utilized herein are  meant to encompass administration of the selected
therapeutic agents to a single patient,  and are intended to include treatment regimens in which the
agents are not necessarily  administered by the same route of administration or at the same time. It is one
objective of this invention to provide a pharmaceutical composition comprising a  quantity of a
combination of the invention, which is jointly therapeutically effective at  targeting or preventing
proliferative diseases, especially GIST. In this composition, agent (a)  and agent (b) may be administered
together, one after the other or separately in one  combined unit dosage form or in two separate unit
dosage forms. The unit dosage form may  also be a fixed combination. The pharmaceutical compositions
for separate administration of agent (a) and agent (b) or  for the administration in a fixed combination, i.e.
a single galenical composition comprising at  least two combination partners (a) and (b), according to the
invention may be prepared in a  manner known per se and are those suitable for enteral, such as oral or
rectal, and parenteral administration to mammals (warm-blooded animals), including humans,  comprising
a therapeutically effective amount of at least one pharmacologically active  combination partner alone,
e.g. as indicated above, or in combination with one or more  pharmaceutically acceptable carriers or
diluents, especially suitable for enteral or parenteral  application. Suitable pharmaceutical compositions
contain, for example, from about 0.1 % to about  99.9%, preferably from about 1 % to about 60 %, of the
active ingredient(s). Pharmaceutical -7- 
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preparations for the combination therapy for enteral or parenteral administration are, for 

example, those in unit dosage forms, such as sugar-coated tablets, tablets, capsules or 

suppositories, or ampoules. If not indicated otherwise, these are prepared in a manner 

known per se, for example by means of conventional mixing, granulating, sugar-coating, 

dissolving or lyophilizing processes. It will be appreciated that the unit content of a 

combination partner contained in an individual dose of each dosage form need not in itself 

constitute an effective amount since the necessary effective amount can be reached by 

administration of a plurality of dosage units.  

In particular, a therapeutically effective amount of each of the combination partner of the 

combination of the invention may be administered simultaneously or sequentially and in any 

order, and the components may be administered separately or as a fixed combination. For 

example, the method of preventing or treating proliferative diseases according to the 

invention may comprise (i) administration of the first agent (a) in free or pharmaceutically 

acceptable salt form and (ii) administration of an agent (b) in free or pharmaceutically 

acceptable salt form, simultaneously or sequentially in any order, in jointly therapeutically 

effective amounts, preferably in synergistically effective amounts, e.g. in daily or 

intermittently dosages corresponding to the amounts described herein. The individual 

combination partners of the combination of the invention may be administered separately at 

different times during the course of therapy or concurrently in divided or single combination 

forms. Furthermore, the term administering also encompasses the use of a pro-drug of a 

combination partner that convert in vivo to the combination partner as such. The instant 

invention is therefore to be understood as embracing all such regimens of simultaneous or 

alternating treatment and the term "administering" is to be interpreted accordingly. 

The effective dosage of each of the combination partners employed in the combination of 

the invention may vary depending on the particular compound or pharmaceutical 

composition employed, the mode of administration, the condition being treated, the severity 

of the condition being treated. Thus, the dosage regimen of the combination of the invention 

is selected in accordance with a variety of factors including the route of administration and 

the renal and hepatic function of the patient. A clinician or physician of ordinary skill can 

readily determine and prescribe the effective amount of the single active ingredients required 

to alleviate, counter or arrest the progress of the condition. Optimal precision in achieving 

concentration of the active ingredients within the range that yields efficacy without toxicity 

requires a regimen based on the kinetics of the active ingredients' availability to target sites. 

preparations for the combination therapy for enteral or parenteral administration are, for  example, those
in unit dosage forms, such as sugar-coated tablets, tablets, capsules or  suppositories, or ampoules. If not
indicated otherwise, these are prepared in a manner  known per se, for example by means of
conventional mixing, granulating, sugar-coating,  dissolving or lyophilizing processes. It will be
appreciated that the unit content of a  combination partner contained in an individual dose of each dosage
form need not in itself  constitute an effective amount since the necessary effective amount can be
reached by  administration of a plurality of dosage units. In particular, a therapeutically effective amount of
each of the combination partner of the  combination of the invention may be administered simultaneously
or sequentially and in any  order, and the components may be administered separately or as a fixed
combination. For  example, the method of preventing or treating proliferative diseases according to the
invention may comprise (i) administration of the first agent (a) in free or pharmaceutically  acceptable salt
form and (ii) administration of an agent (b) in free or pharmaceutically  acceptable salt form,
simultaneously or sequentially in any order, in jointly therapeutically  effective amounts, preferably in
synergistically effective amounts, e.g. in daily or  intermittently dosages corresponding to the amounts
described herein. The individual  combination partners of the combination of the invention may be
administered separately at  different times during the course of therapy or concurrently in divided or single
combination  forms. Furthermore, the term administering also encompasses the use of a pro-drug of a
combination partner that convert in vivo to the combination partner as such. The instant  invention is
therefore to be understood as embracing all such regimens of simultaneous or  alternating treatment and
the term "administering" is to be interpreted accordingly. The effective dosage of each of the combination
partners employed in the combination of  the invention may vary depending on the particular compound
or pharmaceutical  composition employed, the mode of administration, the condition being treated, the
severity  of the condition being treated. Thus, the dosage regimen of the combination of the invention  is
selected in accordance with a variety of factors including the route of administration and  the renal and
hepatic function of the patient. A clinician or physician of ordinary skill can  
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Daily dosages for agent (a) or (b) or will, of course, vary depending on a variety of factors, 

for example the compound chosen, the particular condition to be treated and the desired 

effect.  

 

Preferably compound  4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]-N-[5-(4-methyl-1H-

imidazol-1-yl)-3-(trifluoromethyl)phenyl] benzamide, agent (a)  is administered orally, 

preferably at a daily dosage of 1-300 mg/kg body weight  or, for most larger primates, a daily 

dosage of 50-5000, preferably 500-3000 mg. A preferred oral daily dosage is 1-75 mg/kg 

body weight or, for most larger primates, a daily dosage of 10-2000 mg, administered as a 

single dose or divided into multiple doses, such as twice daily dosing.  

Agent (b) may be administered to a human in a daily dosage range of 0.5 to 1000 mg. 

Suitable unit dosage forms for oral administration comprise from ca. 0.1 to 500 mg active 

ingredient, together with one or more pharmaceutically acceptable diluents or carriers 

therefore. 

In general, however, satisfactory results are achieved on administration of agent (b) at daily 

dosage rates of the order of ca. 0.03 to 5 mg/kg per day, particularly 0.1 to 5 mg/kg per day, 

e.g. 0.1 to 2.5 mg/kg per day, as a single dose or in divided doses. Agent (a) and agent (b) 

may be administered by any conventional route, in particular enterally, e.g. orally, e.g. in the 

form of tablets, capsules, drink solutions or parenterally, e.g. in the form of injectable 

solutions or suspensions, together with one or more pharmaceutically acceptable diluents or 

carriers therefore.  

The administration of a pharmaceutical combination of the invention results not only in a 

beneficial effect, e.g. a synergistic therapeutic effect, e.g. with regard to inhibiting the 

unregulated proliferation of, or slowing down the progression of the growth of tumors, but 

also in further surprising beneficial effects, e.g. less side-effects, an improved quality of life 

or a decreased morbidity, compared to a monotherapy applying only one of the 

pharmaceutically active ingredients used in the combination of the invention.  

A further benefit is that lower doses of the active ingredients of the combination of the 

invention can be used, for example, that the dosages need not only often be smaller but are 

also applied less frequently, or can be used in order to diminish the incidence of side-effects. 

This is in accordance with the desires and requirements of the patients to be treated. 

readily determine and prescribe the effective amount of the single active ingredients required  to alleviate,
counter or arrest the progress of the condition. Optimal precision in achieving  concentration of the active
ingredients within the range that yields efficacy without toxicity  requires a regimen based on the kinetics
of the active ingredients' availability to target sites. -8- Daily dosages for agent (a) or (b) or will, of course,
vary depending on a variety of factors,  for example the compound chosen, the particular condition to be
treated and the desired  effect. Preferably compound
4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]-N-[5-(4-methyl-1 H-
imidazol-1-yl)-3-(trifluoromethyl)phenyl] benzamide, agent (a) is administered orally,  preferably at a daily
dosage of 1-300 mg/kg body weight or, for most larger primates, a daily  dosage of 50-5000, preferably
500-3000 mg. A preferred oral daily dosage is 1-75 mg/kg  body weight or, for most larger primates, a
daily dosage of 10-2000 mg, administered as a  single dose or divided into multiple doses, such as twice
daily dosing. Agent (b) may be administered to a human in a daily dosage range of 0.5 to 1000 mg.
Suitable unit dosage forms for oral administration comprise from ca. 0.1 to 500 mg active  ingredient,
together with one or more pharmaceutically acceptable diluents or carriers  therefore. In general,
however, satisfactory results are achieved on administration of agent (b) at daily  dosage rates of the
order of ca. 0.03 to 5 mg/kg per day, particularly 0.1 to 5 mg/kg per day,  e.g. 0.1 to 2.5 mg/kg per day, as
a single dose or in divided doses. Agent (a) and agent (b)  may be administered by any conventional
route, in particular enterally, e.g. orally, e.g. in the  form of tablets, capsules, drink solutions or
parenterally, e.g. in the form of injectable  solutions or suspensions, together with one or more
pharmaceutically acceptable diluents or  carriers therefore. The administration of a pharmaceutical
combination of the invention results not only in a  beneficial effect, e.g. a synergistic therapeutic effect,
e.g. with regard to inhibiting the  unregulated proliferation of, or slowing down the progression of the
growth of tumors, but  also in further surprising beneficial effects, e.g. less side-effects, an improved
quality of life  
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B. Diseases to be treated 

The term "proliferative disease" includes but is not restricted to tumors, psoriasis, restenosis, 

sclerodermitis and fibrosis. 

The term haematological malignancy, refers in particular to leukemias, especially those 

expressing Bcr-Abl, c-Kit or Flt-3, and includes, but is not limited to, chronic myelogenous 

leukemia and acute lymphocyte leukemia (ALL), especially the Philadelphia chromosome 

positive acute lymphocyte leukemia (Ph+ALL) as well as STI57I-resistant leukemia. 

The term “a solid tumor disease” especially means ovarian cancer, breast cancer, cancer of 

the colon and generally the gastrointestinal tract, cervix cancer, lung cancer, e.g. small-cell 

lung cancer and non-small-cell lung cancer, head and neck cancer, bladder cancer, cancer 

of the prostate or Kaposi’s sarcoma.  

The combinations according to the invention, that inhibit the protein kinase activities 

mentioned, especially tyrosine protein kinases mentioned above and below, can therefore be 

used in the treatment of protein kinase dependent diseases. Protein kinase dependent 

diseases are especially proliferative diseases, preferably benign or especially malignant 

tumours (for example carcinoma of the kidneys, liver, adrenal glands, bladder, breast, 

stomach, ovaries, colon, rectum, prostate, pancreas, lungs, vagina or thyroid, sarcoma, 

glioblastomas and numerous tumours of the neck and head, as well as leukemias). They are 

able to bring about the regression of tumours and to prevent the formation of tumour meta-

stases and the growth of (also micro)metastases. In addition they can be used in epidermal 

hyperproliferation (e.g. psoriasis), in prostate hyperplasia, and in the treatment of neo-

plasias, especially of epithelial character, for example mammary carcinoma. It is also 

possible to use the combinations of the present invention in the treatment of diseases of the 

immune system insofar as several or, especially, individual tyrosine protein kinases are 

involved; furthermore, the combinations of the present invention can be used also in the 

treatment of diseases of the central or peripheral nervous system where signal transmission 

by at least one tyrosine protein kinase, especially selected from those mentioned specifically, 

is involved. 

In chronic myelogeous leukemia (CML), a reciprocally balanced chromosomal translocation 

in hematopoietic stem cells (HSCs) produces the BCR-ABL hybrid gene. The latter encodes 

the oncogenic Bcr-Abl fusion protein. Whereas ABL encodes a tightly regulated protein tyro-

or a decreased morbidity, compared to a monotherapy applying only one of the  pharmaceutically active
ingredients used in the combination of the invention. A further benefit is that lower doses of the active
ingredients of the combination of the  invention can be used, for example, that the dosages need not only
often be smaller but are  also applied less frequently, or can be used in order to diminish the incidence of
side-effects.  This is in accordance with the desires and requirements of the patients to be treated. -9- B.
Diseases to be treated The term "proliferative disease" includes but is not restricted to tumors, psoriasis,
restenosis,  sclerodermitis and fibrosis. The term haematological malignancy, refers in particular to
leukemias, especially those  expressing Bcr-Abl, c-Kit or Flt-3, and includes, but is not limited to, chronic
myelogenous  leukemia and acute lymphocyte leukemia (ALL), especially the Philadelphia chromosome
positive acute lymphocyte leukemia (Ph+ALL) as well as ST1571-resistant leukemia. The term "a solid
tumor disease" especially means ovarian cancer, breast cancer, cancer of  the colon and generally the
gastrointestinal tract, cervix cancer, lung cancer, e.g. small-cell  lung cancer and non-small-cell lung
cancer, head and neck cancer, bladder cancer, cancer  of the prostate or Kaposi's sarcoma. The
combinations according to the invention, that inhibit the protein kinase activities  mentioned, especially
tyrosine protein kinases mentioned above and below, can therefore be  used in the treatment of protein
kinase dependent diseases. Protein kinase dependent  diseases are especially proliferative diseases,
preferably benign or especially malignant  tumours (for example carcinoma of the kidneys, liver, adrenal
glands, bladder, breast,  stomach, ovaries, colon, rectum, prostate, pancreas, lungs, vagina or thyroid,
sarcoma,  glioblastomas and numerous tumours of the neck and head, as well as leukemias). They are
able to bring about the regression of tumours and to prevent the formation of tumour meta- stases and the
growth of (also micro)metastases. In addition they can be used in epidermal  hyperproliferation (e.g.
psoriasis), in prostate hyperplasia, and in the treatment of neo- plasias, especially of epithelial character,
for example mammary carcinoma. It is also  
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sine kinase, which plays a fundamental role in regulating cell proliferation, adherence and 

apoptosis, the BCR-ABL fusion gene encodes as constitutively activated kinase, which trans-

forms HSCs to produce a phenotype exhibiting deregulated clonal proliferation, reduced ca-

pacity to adhere to the bone marrow stroma and a reduces apoptotic response to mutagenic 

stimuli, which enable it to accumulate progressively more malignant transformations. The re-

sulting granulocytes fail to develop into mature lymphocytes and are released into the circu-

lation, leading to a deficiency in the mature cells and increased susceptibility to infection. 

ATP-competitive inhibitors of Bcr-Abl have been described which prevent the kinase from ac-

tivating mitogenic and anti-apoptotic pathways (e.g. P-3 kinase and STAT5), leading to the 

death of the BCR-ABL phenotype cells and thereby providing an effective therapy against 

CML. The combinations of the present invention are thus especially appropriate for the 

therapy of diseases related to its overexpression, especially leukemias, such as leukemias, 

e.g. CML or ALL. 

The combination of the present invention primarily inhibits the growth of blood vessels and is 

thus, for example, effective against a number of diseases associated with deregulated 

angiogenesis, especially diseases caused by ocular neovascularisation, especially 

retinopathies, such as diabetic retinopathy or age-related macula degeneration, psoriasis, 

haemangioblastoma, such as haemangioma, mesangial cell proliferative disorders, such as 

chronic or acute renal diseases, e.g. diabetic nephropathy, malignant nephrosclerosis, 

thrombotic microangiopathy syndromes or transplant rejection, or especially inflammatory 

renal disease, such as glomerulonephritis, especially mesangioproliferative 

glomerulonephritis, haemolytic-uraemic syndrome, diabetic nephropathy, hypertensive 

nephrosclerosis, atheroma, arterial restenosis, autoimmune diseases, diabetes, 

endometriosis, chronic asthma, and especially neoplastic diseases (solid tumors, but also 

leukemias and other haematological malignancies), such as especially breast cancer, cancer 

of the colon, lung cancer (especially small-cell lung cancer), cancer of the prostate or 

Kaposi’s sarcoma. Combinations of the present invention inhibit the growth of tumours and 

are especially suited to preventing the metastatic spread of tumors and the growth of 

micrometastases. 

The invention relates to a method of treating myeloma, especially myeloma which is resistant 

to conventional chemotherapy. The term “myeloma” as used herein relates to a tumor 

composed of cells of the type normally found in the bone marrow. The term “multiple 

myeloma” as used herein means a disseminated malignant neoplasm of plasma cells which 

possible to use the combinations of the present invention in the treatment of diseases of the  immune
system insofar as several or, especially, individual tyrosine protein kinases are  involved; furthermore, the
combinations of the present invention can be used also in the  treatment of diseases of the central or
peripheral nervous system where signal transmission  by at least one tyrosine protein kinase, especially
selected from those mentioned specifically,  is involved. In chronic myelogeous leukemia (CML), a
reciprocally balanced chromosomal translocation  in hematopoietic stem cells (HSCs) produces the
BCR-ABL hybrid gene. The latter encodes  the oncogenic Bcr-Abl fusion protein. Whereas ABL encodes
a tightly regulated protein tyro -10- sine kinase, which plays a fundamental role in regulating cell
proliferation, adherence and  apoptosis, the BCR-ABL fusion gene encodes as constitutively activated
kinase, which trans- forms HSCs to produce a phenotype exhibiting deregulated clonal proliferation,
reduced ca- pacity to adhere to the bone marrow stroma and a reduces apoptotic response to mutagenic
stimuli, which enable it to accumulate progressively more malignant transformations. The re- sulting
granulocytes fail to develop into mature lymphocytes and are released into the circu- lation, leading to a
deficiency in the mature cells and increased susceptibility to infection.  ATP-competitive inhibitors of
Bcr-Abl have been described which prevent the kinase from ac- tivating mitogenic and anti-apoptotic
pathways (e.g. P-3 kinase and STAT5), leading to the  death of the BCR-ABL phenotype cells and
thereby providing an effective therapy against  CML. The combinations of the present invention are thus
especially appropriate for the  therapy of diseases related to its overexpression, especially leukemias,
such as leukemias,  e.g. CML or ALL. The combination of the present invention primarily inhibits the
growth of blood vessels and is  thus, for example, effective against a number of diseases associated with
deregulated  angiogenesis, especially diseases caused by ocular neovascularisation, especially
retinopathies, such as diabetic retinopathy or age-related macula degeneration, psoriasis,
haemangioblastoma, such as haemangioma, mesangial cell proliferative disorders, such as  chronic or
acute renal diseases, e.g. diabetic nephropathy, malignant nephrosclerosis,  
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is characterized by multiple bone marrow tumor foci and secretion of an M component (a 

monoclonal immunoglobulin fragment), associated with widespread osteolytic lesions 

resulting in bone pain, pathologic fractures, hypercalcaemia and normochromic normocytic 

anaemia. Multiple myeloma is incurable by the use of conventional and high dose 

chemotherapies. The invention relates to a method of treating myeloma, especially myeloma 

which is resistant to conventional chemotherapy.  

Example 

Activating mutations in platelet-derived growth factor receptor alpha (PDGFRA) have been 

reported in a subset of gastrointestinal stromal tumor (GIST) patients who do not express 

mutant stem cell factor receptor, c-KIT. The responsiveness of mutant PDGFRA-positive 

GIST to imatinib depends on the location of the PDGFRA mutation: for example the V561D 

juxtamembrane domain mutation, is more sensitive to imatinib than the D842V kinase 

domain mutation.  In this example, the effects of 4-Methyl-3-[[4-(3-pyridinyl)-2-

pyrimidinyl]amino]-N-[5-(4-methyl-1H-imidazol-1-yl)-3-(trifluoromethyl)phenyl] benzamide and 

imatinib [Compound (III)] on two GIST-related PDGFRA mutants, V561D and D842V, which 

possess differential sensitivity to imatinib, are investigated.  

Cell lines and cell culture: Constructs of D842V-, V561D- and wild-type (wt)-PDGFRA cDNA 

cloned into pcDNA3.1 (obtained from M.C. Heinrich, Oregon Health & Science University 

Cancer Institute, Portland, OR) are stably transfected into Ba/F3 cells by electroporation, 

and cells are selected for neomycin resistance and IL3-independent growth.   All cells are 

cultured in the presence of 5% CO2 at 37oC, at a concentration of 5X105 cells/mL, in cellgro 

RPMI 1640 medium (Mediatech, Inc. Herndon, VA), supplemented with 10% fetal calf serum 

(FCS; Harlan Bioproducts, Indianapolis, IN), 1% glutamine, and penicillin/streptomycin. 

Parental Ba/F3 cells or wt-PDGFRA-Ba/F3 cells are cultured with 15% WEHI-conditioned 

medium as a source of IL-3. All transfected cells are cultured in media supplemented with 

1mg/mL G418. 

Antibodies and Immunoblotting:  Anti p-Tyr (clone 4G10, Upstate Biotechnology, NY) is used 

at 1:1000 for immunoblotting.  PDGFRA antibody (C-20, Santa Cruz Biotechnology, CA) is 

used at 1:200 for immunoblotting. Protein lysis preparation and immunoblotting are carried 

out as previously described.  Weisberg et al., Cancer Cell 2002;1: 433-443. 

thrombotic microangiopathy syndromes or transplant rejection, or especially inflammatory  renal disease,
such as glomerulonephritis, especially mesangioproliferative  glomerulonephritis, haemolytic-uraemic
syndrome, diabetic nephropathy, hypertensive  nephrosclerosis, atheroma, arterial restenosis,
autoimmune diseases, diabetes,  endometriosis, chronic asthma, and especially neoplastic diseases
(solid tumors, but also  leukemias and other haematological malignancies), such as especially breast
cancer, cancer  of the colon, lung cancer (especially small-cell lung cancer), cancer of the prostate or
Kaposi's sarcoma. Combinations of the present invention inhibit the growth of tumours and  are especially
suited to preventing the metastatic spread of tumors and the growth of  micrometastases. The invention
relates to a method of treating myeloma, especially myeloma which is resistant  to conventional
chemotherapy. The term "myeloma" as used herein relates to a tumor  composed of cells of the type
normally found in the bone marrow. The term "multiple  myeloma" as used herein means a disseminated
malignant neoplasm of plasma cells which -11- is characterized by multiple bone marrow tumor foci and
secretion of an M component (a  monoclonal immunoglobulin fragment), associated with widespread
osteolytic lesions  resulting in bone pain, pathologic fractures, hypercalcaemia and normochromic
normocytic  anaemia. Multiple myeloma is incurable by the use of conventional and high dose
chemotherapies. The invention relates to a method of treating myeloma, especially myeloma  which is
resistant to conventional chemotherapy. Example  Activating mutations in platelet-derived growth factor
receptor alpha (PDGFRA) have been  reported in a subset of gastrointestinal stromal tumor (GIST)
patients who do not express  mutant stem cell factor receptor, c-KIT. The responsiveness of mutant
PDGFRA-positive  GIST to imatinib depends on the location of the PDGFRA mutation: for example the
V561 D  juxtamembrane domain mutation, is more sensitive to imatinib than the D842V kinase  domain
mutation. In this example, the effects of 4-Methyl-3-[[4-(3-pyridinyl)-2- pyrimidinyl]amino]-N-[5-(4-methyl-1
H-imidazol-1-yl)-3-(trifluoromethyl)phenyl] benzamide and  
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Proliferation studies:  The trypan blue exclusion assay has been previously described 

(Weisberg et al., Cancer Cell 2002;1: 433-443) and is used for all cell proliferation studies. 

Compound II and imatinib are added simultaneously at fixed ratios to either D842V- or 

V561D-PDGFRA-Ba/F3 cells. Dose-response curves are generated and combination indices 

are calculated as described in Weisberg et al., Cancer Cell 2005;7:129-141. 

 Mouse studies and in vivo imaging: D842V-PDGFRA-Ba/F3 cells are transduced with a 

retrovirus encoding firefly luciferase (MSCV-Luc), and selected with puromycin at a 

concentration of 0.5µg/mL to generate the D842V-PDGFRA-Ba/F3-luciferase (luc+) cell line. 

Cells free of Mycoplasma and viral contamination are resuspended in Hank’s Balanced Salt 

Solution (HBSS; Mediatech, Inc., VA) prior to i.v. administration to mice.  Solutions of 

Compound II are prepared by dissolving 200 mg in 1.0mL of NMP to give a clear solution, 

and are diluted daily prior to administration with 9.0 mL PEG300. Placebo mice received 

vehicles for Compound II are administered 30-45 minutes apart.  

Male NCR-nude mice (5-6 weeks of age; Taconic, NY) are administered a total of 600,000 

D842V-PDGFRA-Ba/F3-luc+ cells by tail vein injection.  Mice are imaged and total body 

luminescence quantified as previously described (Armstrong et al., Cancer Cell 2003; 3:173-

183). Baseline imaging one day after tumor cell inoculation is used to establish treatment 

cohorts with matched tumor burden. Cohorts of mice are treated with oral administration of 

vehicle, 150mg/kg/day Compound II (formulated as above; 6 days total treatment). Repeat 

imaging is performed at various intervals. 

Combination effects of Compound II and imatinib: D842V-PDGFRA-Ba/F3: 

Combinations of Compound II and imatinib are tested against D842V-PDGFRA-Ba/F3 cells. 

Overall, positive combination effects are observed between Compound II plus imatinib. 

Calcusyn analysis of the combined effects of Compound II plus imatinib suggests synergistic 

to nearly additive effects across a range of doses (ED25-ED75), with antagonism at ED90 

(Table I).  

Combination effects of Compound II with imatinib: V561D: 

The effects of combinations of Compound II with imatinib are evaluated against V561D-

PDGFRA-Ba/F3. Generally, both combinations led to varying degrees of antagonism across 

a range of doses in the V561D-PDGFRA-Ba/F3 cell line (Table I).  

imatinib [Compound (III)] on two GIST-related PDGFRA mutants, V561 D and D842V, which  possess
differential sensitivity to imatinib, are investigated. Cell lines and cell culture: Constructs of D842V-, V561
D- and wild-type (wt)-PDGFRA cDNA  cloned into pcDNA3.1 (obtained from M.C. Heinrich, Oregon
Health & Science University  Cancer Institute, Portland, OR) are stably transfected into Ba/F3 cells by
electroporation,  and cells are selected for neomycin resistance and 11-3-independent growth. All cells
are  cultured in the presence of 5% CO2 at 37C, at a concentration of 5X105 cells/mL, in cellgro  RPMI
1640 medium (Mediatech, Inc. Herndon, VA), supplemented with 10% fetal calf serum  (FCS; Harlan
Bioproducts, Indianapolis, IN), 1%glutamine, and penicillin/streptomycin.  Parental Ba/F3 cells or
wt-PDGFRA-Ba/F3 cells are cultured with 15% WEHI-conditioned  medium as a source of IL-3. All
transfected cells are cultured in media supplemented with 1 mg/mL G418. Antibodies and
Immunoblotting: Anti p-Tyr (clone 4G10, Upstate Biotechnology, NY) is used  at 1:1000 for
immunoblotting. PDGFRA antibody (C-20, Santa Cruz Biotechnology, CA) is  used at 1:200 for
immunoblotting. Protein lysis preparation and immunoblotting are carried  out as previously described.
Weisberg et al., Cancer Cell 2002;1: 433-443. -12- Proliferation studies: The trypan blue exclusion assay
has been previously described  (Weisberg et al., Cancer Cell 2002;1: 433-443) and is used for all cell
proliferation studies.  Compound I I and imatinib are added simultaneously at fixed ratios to either D842V-
or V561 D-PDGFRA-Ba/F3 cells. Dose-response curves are generated and combination indices  are
calculated as described in Weisberg et al., Cancer Cell 2005;7:129-141. Mouse studies and in vivo
imaging: D842V-PDGFRA-Ba/F3 cells are transduced with a  retrovirus encoding firefly luciferase
(MSCV-Luc), and selected with puromycin at a  concentration of 0.5g/mL to generate the
D842V-PDGFRA-Ba/F3-luciferase (luc+) cell line.  Cells free of Mycoplasma and viral contamination are
resuspended in Hank's Balanced Salt  Solution (HBSS; Mediatech, Inc., VA) prior to i.v. administration to
mice. Solutions of  Compound I I are prepared by dissolving 200 mg in 1.0mL of NMP to give a clear
solution,  and are diluted daily prior to administration with 9.0 mL PEG300. Placebo mice received  
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Table I 

Combination Indices Calculated From Dose-response Curves 

Cell Line 
(Treatments) 

ED25 

 

ED50 

 

ED75 

 

ED90 

 

D842V-Ba/F3 

(Compound II + 

imatinib) 

 

0.48812 

 

0.73221 

 

1.09836 

 

1.64762 

 

V561D-Ba/F3 

(Compound II + 

imatinib) 

 

0.80100 

 

1.00712 

 

1.81556 

 

5.23012 

 

 

vehicles for Compound II are administered 30-45 minutes apart. Male NCR-nude mice (5-6 weeks of age;
Taconic, NY) are administered a total of 600,000  D842V-PDGFRA-Ba/F3-luc+ cells by tail vein injection.
Mice are imaged and total body  luminescence quantified as previously described (Armstrong et al.,
Cancer Cell 2003; 3:173- 183). Baseline imaging one day after tumor cell inoculation is used to establish
treatment  cohorts with matched tumor burden. Cohorts of mice are treated with oral administration of
vehicle, 150mg/kg/day Compound II (formulated as above; 6 days total treatment). Repeat  imaging is
performed at various intervals. Combination effects of Compound II and imatinib: D842V-PDGFRA-Ba/F3:
Combinations of Compound II and imatinib are tested against D842V-PDGFRA-Ba/F3 cells.  Overall,
positive combination effects are observed between Compound II plus imatinib.  Calcusyn analysis of the
combined effects of Compound II plus imatinib suggests synergistic  to nearly additive effects across a
range of doses (ED25-ED75), with antagonism at ED90  (Table I). Combination effects of Compound II
with imatinib: V561 D: The effects of combinations of Compound II with imatinib are evaluated against
V561 D- PDGFRA-Ba/F3. Generally, both combinations led to varying degrees of antagonism across  a
range of doses in the V561 D-PDGFRA-Ba/F3 cell line (Table I). -13- Table I Combination Indices
Calculated From Dose-response Curves  Cell Line ED25 ED50 ED75 ED90  (Treatments) D842V-Ba/F3
0.48812 0.73221 1.09836 1.64762  (Compound II + imatinib)  V561 D-Ba/F3 0.80100 1.00712 1.81556
5.23012  (Compound II + imatinib) 
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WE CLAIM: 

1. Use of a combination of 4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]-N-[5-(4-methyl-

1H-imidazol-1-yl)-3-(trifluoromethyl)phenyl] benzamide, or pharmaceutically acceptable salts 

thereof, of the formula: 

  

N

N

N
H

N
N
H

O

F

F

F

N

N

 

and imatinib for the formula: 

 

N

N

N

N N

H H

O

N

N

 

or pharmaceutically acceptable salts thereof, for the preparation of a medicament for the 

treatment of gastrointestinal stromal tumours. 

 

-14- WE CLAIM: 1. Use of a combination of
4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]-N-[5-(4-methyl 1
H-imidazol-1-yl)-3-(trifluoromethyl)phenyl] benzamide, or pharmaceutically acceptable salts  thereof, of
the formula: N  ~ ~YN N ~~ F  FF  N and imatinib for the formula: I I ` N l  ~YNNYi ~N~  N ' o ' iN or
pharmaceutically acceptable salts thereof, for the preparation of a medicament for the  treatment of
gastrointestinal stromal tumours. 


