WD 2009/ 080762PCT/ EP2008/ 068051 Phar maceuti cal Conposition The
present invention relates to novel pharmaceutical conpositions
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Thus, a particularly suitable tablet contains as lubricant from2 to
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according to the invention include starches, e. g. potato, V\/neat or
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In one aspect, the present invention relates to a process for

produci ng the tablet of the invention, conprising: (a) mXxing
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acetate salt thereof, with a binder, Tler, a lubricant, and
optionally a disintegrant and/or a gI idant; (b) mlling and/or

granul ating or conpacting the m xture obt ai ned in (a); and optionally
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2.3 A nmethod for preventing or treating disorders or di seases
medi ated by T |ynphocytes and/or PKC, e.g. such as indicated above,

in a subj ewhom/mest of such treatnent, which nethod commrimes/ossosi
co-adm ni stration, e.g. concomtantly or in sequence, of a
therapeutlcally effectlve amount of a tabtet cont ai ni ng
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The drug suQ &&%néq l.xed with the diluent, binder, disintegrant,
gl i dant (p05| ons %§!and mxed inafree fall mxer. This prem X
is mxed again with the lubricant (Pos 7) and conpressed directly

i nto tabl et sshetofpdshien eme ﬁwrmg;srbférab%mtanslfro% 3 szo% POk agH 4. B to 15%

Amount  (in ¢ g { %

pi per azi n- 1- ﬁelgﬁtuclgfn;dlzsb ’tegran %aief o¥|éqe tPtS tgbl cgredrre é T&B%P&Pre"%%f%szﬂable

M cr ocr yst altableigontzing ag MBQZ@WJer 310 20% by welght e.g. 5 to 15% by weight of a directly
compressible starch or a starch derivative, based on the total weight of core weight.

in another embodiment of the invention, the tablet may contain from 3 to 20%, e.g. from 3 to
10%, by weight of partially pregelatinized starch, based on the total weight of core weight.

The tablet of the invention may contain from 0 to 3% of a surfactant based on the total weight
of the tablet core. Surfactants according to the invention include e.g. an anionic, cationic or
non-ionic surfactant or a mixture thereof, e.g. sodium lauryl sulfate, cetrimide, a polysorbate
or a sorbitan fatty acid ester, e.g. a sorbitan fatty acid ester from a fatty acid such as oleic,
‘stearicorpalmiicacid. |

Glidants according to the invention include e.g. silica, colicidal silica, e. g. colloidal silicon
dioxide, e. g. AEROSIL 200, magnesium trisilicate, powdered cellulose, starch and talc.
Preferably, colloidal silicon dioxide is used.



Lact ose 26% 4 Copovi done 6% 5 Crospovi done 5% 6 Col | oi dal silicon
di oxi de 1% 7 Magnesium stearate 4% Core tablet weight WO
2009/ 08076XBGidKke@@P8/ 068051 - 10 - 8Hypronel | ose based@aathirReisis: Am
coating
-5-

The tablet of the invention preferably contains from 0.5 to 1% by weight of a glidant, based
on the total weight of the tablet core. Thus, a particularly suitable tablet contains as glidant
from 0.5 to 1% by weight of colloidal silicone dioxide, based on the total tablet core weight.

The tablet may optionally be coated, for instance with a coating comprising, a
polysaccharide, e. g. cellulose, hydroxypropyi-methylcellulose, e.g. HMPC 603,
polyoxyethylene glycol, e.g. PEG 6000 cr PEG 8000, one or more dyers, carnauba wax, or
an aluminium lake.

According to the invention, 3-(7.H.-indol-3-yl}-4-[2-(4-methyl-piperazin-1-yl}-quinazolin-4-yl]-
pyrrole-2,5-dione is preferably in form of the acetate salt.

The tablet of the invention show good stability characteristics as indicated by standard
stability trials, for example having a shelf life stability of up to one, two or three years, and
even longer. Stability characteristics may be determined, e. g. by measuring decomposition
products by HPLC analysis after storage for particular time periods, at various temperatures,
e.g. 25° 40° or 60°C.

The tablet of the present invention may be produced by standard pracesses, for instance by
conventional mixing, compacting, granulating, compression, or coating with or without sugar.
Procedures which may be used are known in the art, e. g. those described in L. Lachman et
al. The Theory and Practice of Industrial Pharmacy, 3rd Ed, 1986, H. Sucker et al,
Pharmazeutische Technologie, Thieme, 1991, Hagers Handbuch der pharmazeutischén
Praxis, 4th Ed. (Springer Verlag, 1971} and Remington's Pharmaceutical Sciences, 13th Ed.
{Mack Publ., Co., 1970) or later editicns.

In one aspect, the present invention relates to a process for producing the tablet of the
invention, comprising: (a) mixing 3-(7.H.-indol-3-yl)-4-[2-(4-methyl-piperazin-1-yl)-quinazolin-
4-yl]-pyrrole-2,5-dione or a pharmaceutically acceptable salt thereof, e.g. the acetate salt
thereof, with a binder, a filler, a lubricant, and optionally a disintegrant and/or a glidant; {b)
milling and/or granulating or compacting the mixture obtained in (a); and optionally (c) mixing
the milled and/or granulated mixture obtained in (b) with a lubricant.



91 HPMC | 4% of tablet core * anpbunt based on the tablet core

wei ght Exanple la : dry conpression foll owed by coating The drug
subst ance we 2009w08daexvi t h t he di |l uent, binder, disintegratdryegbistsns
(positions 1-6) and mxed in a free fall_mxer. This prem x is m xed
again with the lubricant (Pos 7) and coh%?essed directly into tablets
of different strengths. Exanples of three conpositions obtainable via
this nmethod are shown in Table la. Table la S. No. Ingredients Anount

(in 0/0)*

BYLSIG {0iS progass R prerrgin PVING PP teY5Hof Soment g tigsdpirarmity (ie.

pi per azi n- 1-adupstgutiaivaardbimdidriytiba ofiye drod er@)dhedittenenacogionl, @issolution time

and stability is obtained.

The tablet of the invention can be prepared by dry compression. This method involves
the dry treatment of the drug substance, in which the drug is mixed with a part of the
excipients, compressed either directly there or after screening and mixing with other
suitable excipients. The process may be carried out by dry mixing the components. In
this embodiment the milling step (b) may suitably comprise passing the mixture

obtained in (a) through a screen, which preferably has a mesh size of 900 to 1000 pm.,

The lubricant, e. g. magnesium stearate, is preferably pre-screened, e. g. with a 800 to 900

pm screen, before mixing.

Alternatively, a wet granulation, e.g. aqueous granulation process may be employed. Wet
granulation has the advantage of providing an homogeneous material , i.e. granulates having
a quite uniform particle size. Obtaining such an uniform material permits to obtain tablets with
limited weight variation and uniform content. The compound 3-(1.H.-indol-3-y1)-4-[2-(4-
methyl-piperazin-1-yl)-quinazolin-4-yl]-pyrrole-2,5-dione show high degradation in water,
which renders aqueous granulation difficult. Surprisingly, it has been found that the problem
can be overcome with a new method of manufacture in which the contact of the drug
substance with water is prevented. The filler, binder, and optionally the disintegrant, are
granulated together using an agueous solution, e.g. an agueous solution of the binder, in a
high shear mixture. The granulates thus obtained are dried, milled and then mixed with a
lubricant. 3~(7.H.-indol-3-yl)-4-[2-(4-methyl-piperazin-1-yl)-quinazolin-4-yl]-pyrrole-2,5-dione,
optionally mixed to at least one further excipient selected from a filler, a disintegrant, a
glidant, and a binder, is mixed to the granulates. A lubricant may then be added. Then the
granuiates are compressed into tablets.

The tablet of the invention may be used for the treatment or prevention of the diseases for
which the active agent it contains, is useful. Thus, the tablet of the invention may be used in
the treatment and/or prevention of diseases or disorders mediated by T lymphocytes and/or
PKC, e.g. acute or chronic rejection of organ or tissue allo- or xenografts, atherosclerosis,

vascular occlusion due to vacular injury such as angioplasty, restenosis, hypertension, heart
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failure, chronic obstructive pulmonary disease, CNS diseases such as Alzheimer disease or
amyotrophic lateral sclerosis, cancer, infectious diseases such as AlDS, septic shock or adult
respiratory distress syndrome, ischemiafreperfusion injury e.g. myocardial infarction, stroke,
gut ischemia, renal failure or hemorrhage shock, or traumatic shock. 3-(1.H.-indol-3-yl}-4-[2-
(4-methyl-piperazin-1-yl)-quinazolin-4-yl]-pyrrole-2,5-dione is also useful in the treatment
and/or prevention of T-cell mediated acute or chronic inflammatory diseases or diserders or
autoimmune diseases, e.g. rheumatoid arthritis, osteoarthritis, systemic lupus
erythematosus, Hashimoto's thyroidis, multiple sclerosis, myasthenia gravis, diabetes type |
or Hl and the disorders associated therewith, respiratory diseases such as asthma or
inflammatory lung injury, inflammatory liver injury, inflammatory glomerular injury, cutaneous
manifestations of immunologically-mediated disorders or illnesses, inflammatory and
hyperproliferative skin diseases (such as psoriasis, atopic dermatitis, allergic contact
dermatitis, irritant contact dermatitis and further eczematous dermatitises, seborrhoelc
dermatitis), inflammatory eye diseases, e.g. Sjoegren's syndrome, keratoconjunctivitis or

uveitis, inflammatory bowel disease, Crohn's disease or ulcerative colitis.

For the above uses the required dosage will of course vary depending on the particular
condition to be treated and the effect desired. In general, satisfactory results are indicated to
be obtained systemically at daily dosages of from about 0.1 to about 100 mg/kg body weight.
An indicated daily dosage in the larger mammal, e.g. humans, is in the range from about 0.5
mg to about 2000 mg, conveniently administered, for example, in divided doses up to four

times a day.

The tablet of the invention may be administered in conjunction with a co-agent depending on
the diseases or disorders to be treated . For example it may be administered in conjunction,
either simultaneously or in sequence, with other drugs in immunomodulating regimens or
other anti-inflammatory agents e.g. for the treatment or prevention of allo- or xenograft acute
or chronic rejection or inflammatory or autoimmune disorders. For example, it may be used in
combination with cyclosporines, or ascomycines or their immunosuppressive analogsor™
derivatives, e.g. cyclosporin A, cyclosporin G, FK-506, ABT-281, ASM 981; an mTOR
inhibitor, e.g. rapamycin, 40-O-{2-hydroxy-ethyl)-rapamycin, CCI779, ABT578, biolimus-7,
biclimus-9, TAFA-93, AP23573, AP23464 or AP23841 etc.; corticosteroids:
cyclophosphamide; azathioprene; methotrexate; a S1P receptor modulator, e.g. FTY 720 or
an analogue thereof; leflunomide or analogs thereof; mizoribine; mycophenolic acid;
mycophenolate mofetil; 15-deoxyspergualine or analogs thereof, immunosuppressive
monaclonal antibodies, e.g., monoclonal antibodies to leukocyte receptors, e.g., MHC, CD2,
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domain of CTLA4 or a mutant thereof, e.g. an at least extracellular portion of CTLA4 or a
mutant thereof joined to a non-CTLA4 protein sequence, e.g. CTLA4Ig (for ex. designated
ATCC 68629) or a mutant thereof, e.g. LEA29Y, or other adhesion molecule inhibitors, e.g.
mAbs or low molecular weight inhibitors including LFA-1 antagonists, Selectin antagonists
and VLA-4 antagonists. The tablet of the invention may also be administered in conjunction
with, e.g. simultaneously or in sequence, an antiproliferative drug, e.g. a chemotherapeutic
drug, e.g. in cancer treatment, or with an anti-diabetic drug in diabetes therapy. Dosages of
the co-administered immunosuppressant, immunomodulatory, anti-inflammatory,
antiproliferative or anti-diabetic agent may vary depending on the type of the co-agent used,
on the specific drug employed, on the condition being treated and so forth.

In accordance with the foregoing the present invention further provides:

1. A tablet containing 3-(1.H.-indol-3-y!}-4-[2-(4-methyl-piperazin-1-yl)-quinazolin-4-yl]-
pyrrofe-2,5-dione or a pharmaceutically acceptable sait thereof, as defined above, for
use in preventing or treating disorders or diseases mediated by T lymphocytes and/for
PKC, e.g. such as indicated above, in a subject in need of such treatment,

2.1 A method for preventing or treating disorders or diseases mediated by T lymphocytes
and/or PKC, e.g. such as indicated above, in a subject in need of such treatment,
which method comprises administering to said subject an effective amount of a tablet
as defined above.

2.2 A method for preventing or treating acute or chronic transplant rejection or T-cell
mediated inflammatory or autoimmune diseases, e.g. as indicated above, in a subject
in need of such treatment, which method comprises administering to said subject an

_effective amount of a tablet as defined above. .

2.3 A method for preventing or treating disorders or diseases mediated by T lymphocytes
and/or PKC, e.g. such as indicated above, in a subject in need of such treatment, which
method comprises co-administration, e.g. concomitantly or in sequence, of a
therapeutically effective amount of a tablet containing 3-(7.H.-indol-3-y1)-4-[2-(4-methyl-
piperazin-1-yl)-quinazolin-4-yi]-pyrrole-2,5-dione, as defined above, and a second drug
substance, said second drug substance being an immunosuppressant,
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immunomodulatory, anti-inflammatory, antiproliferative or anti-diabetic drug, e.g. as
indicated above.

A therapeutic combination, e.g. a kit, comprising a) a tablet containing 3-(1.H.-indol-3-
yl)-4-[2-(4-methyl-piperazin-1-yl)-quinazolin-4-yl]-pyrrole-2,5-dione, as defined above,
and b) at least one second agent selected from an immunosuppressant,
immunomodulatory, anti-inflammatory, antiproliferative and anti-diabetic drug.
Component a) and component b} may be used concomitantly or in sequence. The kit
may comprise instructions for its administration.

Use of a tablet containing 3-(7.H.-indol-3-yl}-4-[2-(4-methyl-piperazin-1-yl)-quinazolin-4-
yl]-pyrrole-2,5-dione, as defined above, for the preparation of a medicament for the
prevention or treatment of disorders or diseases mediated by T lymphocytes and/or
PKC, e.g. such as indicated above.

The invention will now be described with reference to the following specific embodiments.

Example 1 : dry compression followed by coating

The d

rug substance is mixed with the diluent, binder, disintegrant, glidant (positions 1-6) and

mixed in a free fall mixer. This premix is mixed again with the lubricant (Pos 7) and

compressed directly into tablets of different strengths.

Table 1
S. Amount
No. Ingredients (in %)*
3-{1.H.-indol-3-y1)-4-[2-(4-methy!-
piperazin-1-yl)-quinazolin-4-yl]-
1. pyrrole-2,5-dione acetate | . 38%
2 Microcrystalline cellulose 20%
3 Lactose 26%
4 Copovidone 6%
5 Crospovidone 5%
6 Colloidal silicon dioxide 1%
7 Magnesium stearate 4%
Core tablet weight
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tabl et core _10-
8 Hypromellose based coating 4%
Film coating
9 l HPMC | 4% of tablet core 1

* amount based on the tablet core weight

Example 1a : dry compression followed by coating

The drug substance is mixed with the diluent, binder, disintegrant, glidant {positions 1-8) and
mixed in a free fall mixer. This premix is mixed again with the lubricant (Pes 7) and
compressed directly into tablets of different strengths. Examples of three compositions
obtainable via this method are shown in Table 1a.

Table 1a
s. Amount {in %)*
No. Ingredients 1a.1 1a.2 1a.3
3-(1.H.-indol-3-yl)-4-[2-(4-methyl-
piperazin-1-yl}-quinazolin-4-yl-
1 pyrrole-2,5-dione acetate 38% 38% 38%
2 Microcrystailine cellulose 15% 25% 15%
3 Lactose 28% 16% 34%
4 Copovidone 9% 9% 3%
5 Crospovidene 6% 6% 6%
6 Colloidal silicon dioxide 1% 1% 1%
7 Magnesium stearate 3% 5% 3%
Core tablef weight

* amount based on the tablet core weight

These tablets are then coated with a non-functional coating agent.

Example 2: dry compression followed by coating.

The drug substance is mixed with the diluent, binder, disintegrant, glidant {positions 1-5),
mixed together with the lubricant {Position 6), is compressed at first stage into a tablet or into
a ribbon, which is screened through a suitable sieve to give a granulation. This granulation is
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Table 2
S. Ingredienis
No. Amount (in %)
1 3-(1.H.-indol-3-yl)-4-{2-(4-methyl- 38%
piperazin-1-yi)-quinazolin-4-yl]-
pyrrole-2,5-dione acetate
2 Microcrystalline cellulose 20%
3 Lactose 25%
4 Crospovidone 2%
5 Calfoidal silicon dioxide 1%
6 Magnesium stearate 2%
7 Microcrystailing cellulose 5%
8 Crospovidone 3%
g Colioidal silicon dioxide 1%
10 Partially Pregelatinised Starch 3%
11 Magnesium stearate 3%
Film coating
[12 | HPMC based premix [ 4% of tablet core B

* amount based on the tablet core weight

Example 3: Wet granulation

The excipients (positions 1, 2 and 4} are granulated together using a solution of the
binder in purified water (position 3} in a high shear mixture. The granulate is dried,
screened and mixed with lubricant (position 5). To this, the drug substance (Pos 6}
along with excipients (7, 8, 9,10) are added, mixed together, mixed again with the rest
of the lubricant (11) and compressed into tablets. These tablets are then coated with a
non-functional coating agent.” '

Table 3
Pos. ingredients Amount (in %)*
Internal phase
1 Lactose monohydrate 31%
Maize Starch 3%
3 Povidone K-30 4%
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3- (1. H. - i ndoke®7ogdz 442- (4- met hyl - pi perazi n-1-y1) - qui neEcantr2008468041 -
pyrrol e-2,5-di one acetate 38% 7 M crocrysét alline cellul ose 5% 8
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4 Crospovidone 2%
5 Magnesium stearate 2%
Purified water q.s.

External Phase

6 3-(1.H.-indol-3-yl}-4-[2-(4-methyl- 38%
piperazin-1-yl)-quinazolin-4-yl]-
pyrrole-2 5-dione acetate

7 Microcrystalline cellulose 5%
8 Crospovidone 7%
9 Colloidal silicon dioxide 1%
10 Kollidon VA-64 6%
11 Magnesium stearate 2%
Core fablet
[12 HPMC | 4% of tablet core

* amount based on the tablet core weight
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the total weight of the composition being the total tablet core weight.

2. A composition according to claim 1 wherein the composition comprises from 3 to 10% by

weight of lubricant, based on the total tablet core weight.

3. A composition according to claim 1 or claim 2 wherein the composition comprises 5 to

90% by weight of the compound, based on the total tablet core weight.
4. A composition according to any preceding claim further comprising at ieast one binder.

5. A composition according to claim 4 wherein the composition comprises from 4 to 40%
by weight of the binder, based on the total tablet core weight.

6. A composition according to any preceding claim further comprising at least one filler.

7. A composition according to any preceding claim comprising at least one further

excipient selected from a disintegrant, a glidant and a surfactant.

8. A composition according to any of preceding claim, which comprises the acetate salt of

3~(1.H.-indol-3-yl)-4-[2-(4-methyl-piperazin-1-yl)-quinazolin-4-yl}-pyrrole-2 5-dione.

9. A solid pharmaceutical composition suitable for oral administration comprising the
acetate salt of 3-(7.H.-indol-3-yl)-4-[2-(4-methyl-piperazin-1-yl)-quinazolin-4-yl]-pyrrole-2,5-
dione and at least one lubricant, wherein the composition comprises from 3 to 5% by weight
of lubricant, and the compeosition is in form of a tablet, the total weight of the composition

being the total tablet core weight.

10. A composition according to any preceding claim for use in preventing or treating
disorders or diseases mediated by T lymphocytes and/or PKC in a subject in need of such

freatment.
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3-(1.H -indol-3-yl)-412- (4- et hyl - pi perazi n-1-y1l)-qui nazolin-4-yl]-
pyrrol e-2,5-di one, or a pharmaceutically acceptable salt thereof, to
at | east one further excipient selected froma filler, a
disintegrant, a glidant, a binder and a | ubricant (d) m xing
either directly

3-(1. H -indol-3-yl)-4-[2-(4-nethyl-piperazi n-1-yl)-qui nazolin-4-

yl | -pyrrol e-2,5-dione, or a pharmaceutically acceptable salt thereof,
or the m xture obtained under step (c) to the granul ates obtained in
step (b), optionally in presence of a |ubricant; (e) tableting
the m xture obtained in step (b), (c) or (d) and (f) optionally
coati ng.



