2 7 APR 2000 -1 Treatnment of CGastrointestinal Stromal Tunors The invention
relates to the use of 4-(4-nethyl piperazin-1-yl methyl)-N-[4-nmethyl-3-X 4RR 2005
pyridi n-3-yl)py(m di n-2-yl am no) phenyl ] - benzam de (hereinafter: "COVOUND
") or a pharmaceutically acceptable salt thereof for the manufacture of
pharmaceutical conpositions for use_yn the treatnent of gastrointestinal -
stromal tumours (G ST), to the use of COVPOUND | or a pharnaceutically
acceptable salt thereof in the treatnent of G ST, and to a nethod of

treati_ng warm bl ooded ani mal s ingludi ng humans suffering fromd ST by

adni nim%m of such treatnent an effective dose
of COVPOUND | or a pharmaceutically acceptable salt thereof.
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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 I
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



sargranostin between patients with advanced mal i gnant gastrointesti nal
stromal tunors and patients wth other advanced |eionyosarcomas")
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ot her chenotherapy reginens. In line with clinical chenoresistence,
expression of P-glycoprotein and multigliug resistance protein MRP1 that
associate with nmultidrug resistance (MDR) are nore pronounced in malignant
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The preparation of COMPOUND | 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.

Pharmaceutically acceptable salts of COMPOUND | are pharmaceutically acceptable acid
addition salts, like for example with inorganic acids, such as hydrochloric acid, sulfuric acid
or a phosphoric acid, or with suitable organic carboxylic or sulfonic acids, for example
aliphatic mono- or di-carboxylic acids, such as trifluoroacetic acid, acetic acid, propionic
acid, glycolic acid, succinic acid, maleic acid, fumaric acid, hydroxymaleic acid, malic acid,
tartaric acid, citric acid or oxalic acid, or amino acids such as arginine or lysine, aromatic
carboxylic acids, such as benzoic acid, 2-phenoxy-benzoic acid, 2-acetoxy-benzoic acid,
salicylic acid, 4-aminosalicylic acid, aromatic-aliphatic carboxylic acids, such as mandelic
acid or cinnamic acid, heteroaromatic carboxylic acids, such as nicotinic acid or isonicotinic



The nmononet hanesul fonic acid addition salt of COVWOUND | (hereinafter "SALT
") and a preferred crystal formthereof are described in PCT patent

appl i cation W99/ 03854 published on January 28, 1999. In the follow Rog 7005
treatment results of the first solid tunour patient wth unresectable
metastatic G ST treated with SALT | arg.described. The patient had
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A complete metabolic response in tumour with negative PET imaging was achieved within 1

month after starting treatment with SALT |, when the tumour volume had decreased by 52%
in magnetic resonance imaging (MRI), i.e. a 52% reduction in the total volume of liver
metastases was achieved within 1 month after starting treatment with SALT | based on MRI.
Many liver metastases became cystic, and dynamic MRI showed markedly reduced tumour
enhancement suggesting decreased tumour viability. Moreover, histopathologic evaluation
obtained by serial biopsies of the tumour cohfirmed the anticancer activity of this treatment.
The PET scan revealed that '®F-fluorodeoxyglucose (FDG) high avidity uptake by tumour
was negative within 1 month of treatment with SALT |. The pattern of contrast enhancement
of tumour by dynamic MRI decreased dramatically within 2 weeks after starting SALT |, and
many of the metastatic lesions became cystic during follow-up. The malignant GIST tissue
was replaced by fibrosis and necrosis in serial needle biopsies. With continued treatment,
gradual shrinkage in the size of the liver lesions occurred, and hypometabolic areas were
noted in pIacé of hypermetabolic liver metastases in PET. These findings suggest that the
persisting residual liver lesions visible on MRI scans likely contain little or no viable disease.
These beneficial clinical and imaging responses have been documented for 7 months on
treatment.



-4 Inportantly, the clinical toxicity profile of oral SALT | therapy was
remar kably favourable, consisting mainly of mld cytopenias and sll%htly

i ncreased frequency of bowel novenents. Dependi ng on species, age, APR005
i ndi vi dual condition, node of adm nistration, and the clinical picture in
guestion, effective doses, for exanplegdaily doses of about 100-1000 nyg,
preferably 200-600 ng, especially 400 ng, are administered to warm bl ooded
animals of about 70 kg bodywei ght. For adult patients with unresectable
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relates especially to such method wherein a daily dose of 200 to 600 mg, especially 400-
600 mg, preferably 400 mg, of SALT | is administered.

Example 1:
A) Case history

A 50-year-old previously healthy Caucasian female presented with mild abdominal
discomfort and a large tumour in the upper abdomen in October 1996. Two tumours, 6.5
and 10 cm in diameter, were removed from the stomach using proximal gastric resection,
and the greater omentum and the mesocolic peritoneum were removed due to multiple
metastatic nodules 1 to 2 mm in size. Tumour histology was compatible with malignant
GIST with over 20 mitoses per 10 high power fields. A recurrent tumour in the left upper
abdomen, 2 liver metastases, and multiple small intra-abdominal metastases were excised
in February 1998, and in September 1998 six further liver metastases and an ovary

| metastasis were removed. Seven cycles of IADIC (ifosfamide, doxoribicin, and
dacarbazine) were given from November 1998 to March 1999 for multiple liver metastases.
No response to IADIC was obtained, and a large bowel-obstructing metastasis and 45
smaller metastases were removed at laparotomy in March 1999. She was subsequently
treated between April 1999 and February 2000 with an experimental regimen consisting of



smal | er netastases were renoved at |aparotony in March 1999. She was
subsequently treated between April 1999 and February 2000 with an
experinmental reginmen consisting of 2 7 APR 72005 -5 thalidom de 400 f? 8@§ﬁ5
daily and interferon alpha 0.9 MJUT.I.D. s.c. to control persisting i

di sease. Follow ng 6-nonth di sease stabilization |iver metastases progressed
rapidly and several new netastases aﬁbeared and in February 2000 28 |iver
net astases and at |east 2 netastases in the upper abdonen were found in
MRI, causing conpression of the portal and hepatic veins. Treatnent with
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done using an 8-ring ECAT 931/08 device (Sienens-CTl Corp. Knoxville, TN).
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metastasis. Dynamic MRI was performed with a 1.5T Magnetom Vision (Siemens,

Erangen, Germany). Fat-suppressed T1-weighted breathhold gradient echo transaxial
images were obtained both before and after intravenous contrast medium injection
(0.1mmol/kg gadolinium-DOTA; Dotarem, Guerbet, France). The enhancement pattern was
established using sequential imaging over 5 minutes, and delayed scanning was performed
after 10 minutes. FDG PET was done using an 8-ring ECAT 931/08 device (Siemens-CTl
Corp. Knoxville, TN). The FDG dose given varied between 355 to 375 MBq.

'C) Results

Tumour response in MRI

A considerable reduction in the patient’s total tumour size was achieved within weeks after
SALT | treatment. The tumour area (measured as the sum of the products of 2 bi-
perpendicular parameters) of 8 large measurable liver metastases was 112.5 cm?in an MRI
scan performed 1 day before starting SALT I. In follow-up MRI scans performed while
SALT | treatment was ongoing, the total tumour size decreased to 66.9 cm? by 2 weeks
after starting SALT | (a decrease of 41%), to 54.3 cm? at 1 month (52% decrease), to 41.5
cm? at 2 months (63% decrease), to 36.2 cm? at 4 months (68% decrease), and to 32.5 cm?
at 5.5 months (71% decrease) on treatment. No new lesions appeared, and 6 of the 28
liver metastases disappeared. The peripheral rim of metastases that showed considerable
contrast enhancement by dynamic MRI (consistent with viable tumour) before starting SALT

|



after starting SALT | (a decrease of 41 9%, to 54.3 cnZ at 1 nonth (52%
decrease), to 41.5 cnR2 at 2 nonths (63% decrease), to 36.2 cnR2 at 4 nonths
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haenogl obin | evel varied between 118 g/L and 125 g/L during SALT | therapy
(the pr .tr%atrr,ent val ue was 120 g/L), the white blood cell count from 3.2
to 4.4 USPGGIPR €8PeNSe 109/ L), the granul ocyte count from1.52 to 2.39 x

109/ L (Swridl eutiliiPrhdadle biopsies taken from a ventrally located liver metastases 1 and 2
months after starting SALT | showed marked decrease in GIST cell density, and myxoid
degeneration and scarring with no signs of overt inflammatory reaction or necrosis.

Tolerability of SALT | Treatment

Treatment with SALT | was well tolerated overall. No hair loss was observed, and the
patient reborted only mild occasional nausea related to swallowing of the drug capsules,
lasting for about 15 minutes improved after taking drug with food. Blood cell count changes
were unremarkable. Her blood haemoglobin level varied between 118 g/L and 125 g/L
during SALT | therapy (the pretreatment value was 120 g/L), the white blood cell count from
3.2to0 4.4 x 10%/L (5.5 x 10%/L), the granulocyte count from 1.52 to 2.39 x 10%L (3.2 x 10°L),
and the platelet count from 261 to 365 x 10%L (360 x 10%/L). No drug-related liver, renal or
cardiac toxicity was observed. The main subjective toxicity [all Grade 1 (NCI CTC version
2.0)] consisted of increased frequency of bowel movements (2 to 4 times a day), occasional
muscle cramps in the legs, slight transient ankle oedema, and a Herpes zoster infection
with rash located on the left ventral (LV) dermatome was diagnosed during SALT | therapy.
The World Health Organization (WHO) performance status improved from 1 (cancer related
symptoms present) to 0 (normal) during SALT | therapy.
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1 119.5 n&lPCehl ul ose MK GR92 ng Crospovi done XL15 ng Aerosil 2002 ny
MagnesicQMPSPEAat e1. 5 ny 230 ny The capsul es are prepared by nixing the
components and filling the mxture into hard gelatin capsules, size 1.
Exanpl e 3: Capsules wth 4-((4-nmethyl-1

- pi perazi n-1 - y[SREROSIONN. (4- et hyl - 3- (i 4- ( 3-

pyridinyl)-2- pwaLnhiidi nyl | am nol phepybkhggzanm de net hanesul fonate, O0-crystal
form Capsules containing 100 ng of the conpound nanmed in the title (= SALT
1) as active &eldlosaMKGRe prepared82MI the fol | owi ng conposition:

Conposi tion Acigygovidnbacel00 nmy Awigggel 200

Aerosil 200 2mg
Magnesium stearate 1.5 mg
230 mg

The capsules are prepared by mixing the components and filling the mixture into hard

gelatin capsules, size 1.

Example 3: Capsules with 4-[(4-methyl-1-piperazin-1-yimethyl)-N-[4-methyl-3-[[4-(3-

pyridinyl)-2-pyrimidinyllaminolphenyllbenzamide methanesulfonate, B-crystal form

Capsules containing 100 mg of the compound named in the title (= SALT I) as active |

substance are prepared in the following composition:

Composition

Active substance 100 mg
Avicel 200mg
PVPPXL 15 mg
Aerosil 2mg
Magnesium stearate 1.5 mg

318.5 mg
The capsules are prepared by mixing the components and filling the mixture into hard

gelatin capsules, size 1.



PVPPXL15 ng Aerosil2 ng Magnesium stearatel.5 ng 318.5 ng The capsul es are
prepared by m xing the conponents and filling the mxture into hard gelatin
capsul es, size 1. 2 7 APR 2065 -8 Exanple 4: At the priority date of 2th&PR 200
present patent application a clinical study with nore G ST patients was

bei ng conducted anal ogously to the stugdy described in Exanple 1. The study
was not yet finished, but it could be already stated that from 33 eval uabl e
patients 6 patients had not yet been evaluated and that fromthe remaining

27 patignts only a i on .of . the disea atients
rad” ot dofasBd aanB Bty s ONE SfienPERRR SibiSndhie palel SEhy il b, 0

r espons@IST pRienfsOv£bodin e&hmIctélﬂanaEgimslyQoﬂwe dfughdsscribed @PERarhpledl. The
random zed mJI tinationa V\ﬁia caonduct eddS ﬁgtl ents WI h unresect abl e
and/ or Wya‘gﬁsaﬂ?tcyeﬁﬂp'ﬁﬁ%%”tﬁégk‘ eRlgaty statesihab mqqﬁ;.@,lgabe(@ 8RS 6 1y this
st udy %ﬁeﬁl%tHa%m& y@?é&n%\faﬂlét@cﬂaﬁ&%a‘i ﬁfaﬁHQHEZ@ﬁalhmgrz‘?Cﬁt\éﬁts%ﬁIW??aﬂém nmg or
600 ng of SALT | or aII once dai l hese ients

r anged shﬁwgg@rwr@ﬁsloqe the %aﬁeaﬂgpaﬂe@t%w ﬁa@leaﬂ&mﬁﬁdl%g}r@ [ ragmi@ns of CD
117- po i gnant G ST. The primry
Sird & Bat éfﬁ‘f% Wrﬁgggﬁfﬁge 58563, rEdiRibh!

evi dence o on objective response rates, and the tine to
response, duratl on of response, tinme to treatnent failure and survival were

g}sgl g"@i#ﬁél‘é%ﬂﬂ;ﬂ{y&on , BT 1Rl Pa e %é)d pl%blﬂg gg ’%c%E b&é‘ébﬂone site

e characterization base é ern col ogy
G oup ;ﬁafﬁ@ﬁ@)wﬂtrurtr%e@abl&eadfot meaerseamtenahgednlfgamtromntestmhlesﬂomﬁtt@qrs| s of this

ot RGst) B e ot Pt SRt SoaSrahe 4 FRen e REER 0% ™
- 600 mg of SALT | orally once daily for up to 24 months. These patients ranged in age from
18 to 83 yéars old and had a pathologic diagnosis of CD 117-positive, unresectable and/or
metastatic malignant GIST. The primary evidence of efficacy was based on objective
response rates, and the time to response, duration of response, time to treatment failure
and survival were also evaluated. Tumors were required to be measurable in at least one
site of disease, and response characterization based on Southwestern Oncology Group
(SWOGQG) criteria. Results are derived from an interim analysis of this study and summarized

in the following table:

Best tumor response

400 mg 600 mg  All doses
(N=73) (N=74) (N=147)
Best response n (%) n (%) n (%)
Complete 0 0 -0
response
Partial response 27 (37.0) 32 (43.2) 59 (40.1)
~Stable disease 33 (45.2) 28 (37.8) 61 (41.5)
Progressive 10 (13.7) 8(10.8) 18(12.2)
disease
Not evaluable 3 (4.1) 4 (5.4) 7 (4.8)

Unknown 0 2(2.7) 2(1.4)




000 response Partial response27 (37.0)32 (43.2)59 (40.1) Stable disease33
(45.2)28 (37.8)61 (41.5) Progressive di 10 (13.7)8(10.8)18 (12.2) ease_ s
Not eval uabl e3 (4.1)4(5.4)7(4.8) Unknown02 (2.7)2 (1.4) 2 ? APR 2105/ ABR pile
to the limted foll owup of patients, and the significant nunber of patients
with stable disease at the time of the interimanalysis which was nade
about one year after start of the tri%t, this group was eval uated further.
Anong the 61 patients with "stable di sease” significant tunor shrinkage
was seen in 47 patients, with either a partial response not yet confirnmed

by a smrte 176 ARSI RNS W LR Gf Patié Bl 4nd 1Be sfynifREHERUrABer 9 patiénts Wit sﬂafblé hei r
t unor 6¥s@armre than 25% (19 patients). The nunber of responders nma

t her ef s¢ atthedigee efihe fterimp @ﬂa#vélsmqh wahredaRbrerons yeir ehaR ©
parti a'tndletﬁi%cdlﬁé@p #hs 6oa|h£t@a¢urnﬁetrl &r’ﬂbﬁ? h%vm B@t%ts PP esistle UReDo-T | f or a

| onger perio time. Altogether otal. of 118 patients (80% had a
reduct |Smmlf|0ﬁn'tth|@0§ phrinkege tasiseen ime? PBUen’i%rV@th qithgna Padiad respensepeityebne

assessnepf ezin;&;% é&%ﬂ%& res ?gse étmﬁ 5@%0 it (f did helﬁﬂmﬁfﬂ)yand an

unconfirne artla stabl'e di Sease wth’nore
t han 25%re¢tmhm25%rﬁ1q patiengs), TfaenuumwQieresndmderqaaa'y,dhersfqm,dncradsalnrtlaeluct| on of

Lo T B RGPS, S By R RO RO oo AR B
was 12 expedezi tb@ALTNdoeatanger péricdofpiopeul ati on.  The durati on of response
observeg 8nehS thiaSr Ple Satnld (B84 Fad BedSiionifi thd JLE6 Reir SRSy MG
than 25% on at least one assessment. These patients include those who had a confirmed
(n=59) and an unconfirmed (n=28) partial response, a confirmed stable disease with more
than 25% reduction (n=19), and twelve other patients who had a reduction of tumor size of
more than 25% at any tumor assessment. No patients with confirmed response had
relapsed. .
The median time to the onset of response was 12 weeks for the entire stud'y population.
The duration of response observed at the time of the interim analysis (no interval censoring)
ranged from seven to 38 weeks, with a median of approximately 14 weeks.
An estimate of the number of patients free from treatment failure at 12 weeks was 80%, and
this estimate was 66% at 24 weeks. Without interval-censoring, the estimates were 81%
and 67%, respectively. Median time to treatment failure (interval censoring) was 54 weeks
in the pooled population (all treated patients), however, this estimate was based on only two
patients and thus is not a reliable estimate.

Overall survival was not statistically analyzed due to the small number of deaths observed
and the relatively short follow-up period.

Differences between dose groups could not be observed in any of the efficacy parameters
evaluated.



ranged from seven to 38 weeks, with a nmedian of approximately 14 weeks. An
estimate of the nunber of patients free fromtreatnent failure at ? Wtﬁﬁa
was 80% and this estimte was 66% at 24 weeks. Wthout interval-censoring,
the estimates were 81% and 67% respectively. Median tinme to treatnent
failure (interval censoring) was 54-Weeks in the pooled population (all
treated patients), however, this estimate was based on only two patients
and thus is not areliable estimate. Overall survival was not statistically
anal yzed due to the small nunber of deaths observed and the relatively
short é%’i:}:ﬁ%"* up period. Differences between dose groups could not be

obser any of the effi cac1y paraneters evaluated. 2 ? APR 2005 -10

d ai ns!. The usgeé 4({éaneshylpiperazin-1-ylmethyl)-N-[4-methyl-3-(4-pyridin-3-yl)pyrimidin-2-yi-

4- (4 [ 4-met hyl - 3-(4-pyridin-3-yl)pyrimdin-2-y
| - am%?%@b%@@z‘%ﬁdﬁ%iﬁ%fﬁfﬁ%@% ormula I (1) or a pharmaceutically
acceptabl e salt thereof for t he manuf act (maceutical conpositions

for use in the treatnment gastrofinte st oma tumours. 2. Use
al I ylacc p\table acid addition

e 0

2

according to claim1 N\herwn a. ph
salt of 4-(4-

net hyl pi per azi n- 1- y| (et yI) met Byl - 3- (4- pyridin-3-yl)pyri mdin-2-yl am n
o) phenyl ] - benzanlde hula | is adm nistered. 3. Use according to
claiml wherein a net anesulfonate salt of 4-(4-nethyl pi perazin-1-

yl mot hyl ) - N-[ 4- neth (4-pyridin-3-yl)pyrimdin-2-yl am no) phenyl ] - benzam d
e of the formul a dnlnlstered 4. Use according to claiml wherein a
dai |y dose of 200 t ng of a nononet hanesul fonate salt of

4- (4- et hyl pi per azi n- 1-yl met hyl ) - N- [ 4- net hyl - 3- (4- pyri dith- 3-

yl ) pyri m di n-2-yl am no) phenyl ] - benzam de of the formula | is admnistered to

an adult human.
or a pharmaceutically acceptable salt thereof for the manufacture of pharmaceutical

compositions for use in the treatment of gastrointestinal stromal tumours.

2. Use according to claim 1 wherein a pharmaceutically acceptable acid addition salt of 4-(4-
methylpiperazin—1—ylmethyl)-N-[4-methyl-3—(4—pyrid~in-3-yl)pyn'midin-2-ylamino)phenyl]—
benzamide of the formula | is administered.

3. Use according to claim 1 wherein a methanesulfonate salt of 4-(4-methylpiperazin-1-
ylmethyl)-N-[4-methyl-3-(4-pyridin-3-yl)pyrimidin-2-ylamino)phenyl]-benzamide of the formula

| is administerad.

4, Use according to claim 1 wherein a daily dose of 200 to 600 mg of a
monomethanesulfonate salt of 4-(4-methylpiperazin-1-yimethyi)-N-[4-methyl-3-(4-pyridin-3-
yl)pyrimidin-2-ylaminc)phenyl]-benzamide of the formula | is administered to an adult human.



