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USE OF 3-[5-AMINO-4-(3-CYANOBENZOYL)-PYRAZOL-1-YL]-N-CYCLOPROPYL-
4-METHYLBENZAMIDE IN THE PREVENTION OR REDUCTION OF ACUTE
EXACERBATIONS OF CHRONIC OBSTRUCTIVE PULMONARY DISEASE

FIELD OF THE INVENTION

This invention relates to organic compounds and their use as pharmaceuticals, more
specifically, to a novel use of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methylbenzamide or a pharmaceutically acceptable derivative thereof,
namely in the prevention or reduction of acute exacerbations of chronic obstructive

pulmonary disease.
BACKGROUND OF THE INVENTION

A large number of cytokines participate in the inflammatory response, including
interleukin-1 (IL-1), IL6, IL-8 and TNF-a. Overproduction of cytokines such as IL-1
and TNF-a are implicated in a wide variety of diseases, including acute

exacerbations of chronic obstructive pulmonary disease (AECOPD).

Evidence in human patients indicates that protein antagonists of cytokines are
effective in treating chronic inflammatory diseases. International patent application
WO02005/009973 discloses various pyrazole- and imidazole-based compounds or
pharmaceutically acceptable derivatives thereof that have cytokine inhibitory activity.
It discloses such compounds can be used to treat conditions associated with p38
kinases, especially p38a and B kinases, including chronic obstructive pulmonary
disease (COPD). WO02005/009973 discloses 3-[5-amino-4-(3-cyanobenzoyl)-
pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide as one such novel pyrazole-based
p38 kinase inhibitor and describes processes for its preparation. 3-[5-Amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide has the following

chemical structure;
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This compound is also known as BCT197.

Chronic obstructive pulmonary disease (COPD) and acute exacerbations of chronic
obstructive pulmonary disease (AECOPD) are distinct indications or at least concern
distinct disease states that require different treatment. Acute exacerbations of
COPD are associated with increased mortality, accelerated decline in lung function,

and impaired quality of life.

WO 2013/139809 discloses the use of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-
N-cyclopropyl-4-methylbenzamide and pharmaceutically acceptable derivatives
thereof and use of these compounds in treating AECOPD. A single oral dose of 3-[5-
Amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide was
administered and the effect on recovery of AECOPD to the stable disease state was
studied. A single dose administered orally accelerates the recovery to the stable

disease state.

It has surprisingly been found that the dosage regimens of the present invention are
particularly effective for preventing or reducing the rate of recurrent acute

exacerbations of COPD.
SUMMARY OF THE INVENTION

In a first aspect, the present invention provides a pharmaceutical composition for the
treatment of a human patient suffering from COPD, comprising administering to the
patient an effective dose or doses of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methylbenzamide over a period of not longer than seven days with at
least one day between every dose, and repeating the administration to the patient of
the effective dose or doses of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-

cyclopropyl-4-methylbenzamide or a pharmaceutically acceptable derivative thereof
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after a 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methylbenzamide treatment hiatus of at least 1 month from the start of the

preceding administration.

Hereafter, reference to 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-
4-methylbenzamide will include reference to the compound per se and

pharmaceutically acceptable derivatives thereof.

In a second aspect, the present invention provides a pharmaceutical composition for
the treatment of a human patient suffering from COPD, comprising administering to
the patient three doses of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methylbenzamide over a period of not longer than seven days with at
least one day between every dose, and repeating the administration to the patient of
the three doses of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methylbenzamide thereof after a 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methylbenzamide treatment hiatus of at least 1 month from the start of

the preceding administration.

In a third aspect, the invention provides a method for the prevention or reduction in
the rate of acute exacerbations of COPD in a human patient, comprising
administering to the human patient three separate therapeutically effective doses of
3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide over
a period of not longer than seven days with at least one day between every dose,
and repeating the administration to the patient of the three doses of 3-[5-amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide after a 3-[5-amino-4-
(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide treatment hiatus

of at least 1 month from the start of the preceding administration.

In a fourth aspect, the invention provides a method for the prevention or reduction in
the rate of acute exacerbations of COPD in a human patient, comprising: (a)
administering to the human patient three separate therapeutically effective doses of
3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide over
a period of not longer than seven days with at least one day between every dose;
(b) discontinuing the administration to the patient with 3-[5-amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide for a period of at
least 1 month (measured from the start of the preceding administration); and (c)

administering to the human patient three separate therapeutically effective doses of



WO 2019/116022 PCT/GB2018/053591

10

15

20

25

30

4

3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide over

a period of not longer than seven days with at least one day between every dose.

In a fifth aspect, the present invention provides a pharmaceutical composition for the
treatment of a human patient suffering from an acute exacerbation of COPD or at
risk of developing an acute exacerbation of COPD, comprising administering to the
patient an effective dose or doses of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methylbenzamide over a period of not longer than seven days with at
least one day between every dose, and repeating the administration to the patient of
the effective dose or doses of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methylbenzamide or a pharmaceutically acceptable derivative thereof
after a 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methylbenzamide treatment hiatus of at least 1 month from the start of the

preceding administration.

In a sixth aspect, the present invention provides a pharmaceutical composition for
the prevention of a reoccurrence of an acute exacerbation of COPD in a human
patient suffering from an acute exacerbation of COPD, comprising administering to
the patient three doses of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methylbenzamide over a period of not longer than seven days with at
least one day between every dose. The human patient may not suffer from a
reoccurrence of an acute exacerbation of COPD for at least 30 days after the last
dose of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methylbenzamide in the administration, or at least 60 days, or at least 90 days, or at
least 120 days, or at least 150 days, or at least 180 days. The administration to the
patient of the three doses of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methylbenzamide may be repeated after a 3-[5-amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide treatment hiatus of at

least 1 month from the start of the preceding administration.

In a seventh aspect, the present invention provides a pharmaceutical composition
for the prevention of a treatment failure of an acute exacerbation of COPD in a
human patient suffering from an acute exacerbation of COPD, comprising
administering to the patient three doses of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-
yl]-N-cyclopropyl-4-methylbenzamide over a period of not longer than seven days
with at least one day between every dose. The human patient may not suffer from a

treatment failure within 1 day after the last dose of 3-[5-amino-4-(3-cyanobenzoyl)-
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pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide in the administration, preferably
within 2 days, more preferably within 5 days, more preferably within 7 days, most
preferably within 14 days after the last dose of 3-[5-amino-4-(3-cyanobenzoyl)-
pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide in the administration. The
administration to the patient of the three doses of 3-[5-amino-4-(3-cyanobenzoyl)-
pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide may be repeated after a 3-[5-amino-
4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide treatment hiatus

of at least 1 month from the start of the preceding administration.

The invention also provides a kit comprising at least one, or at least three,
therapeutically effective dose of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methylbenzamide or a pharmaceutically acceptable derivative thereof,
and instructions for treating a human patient in accordance with any of the above
numbered aspects of the invention, said instructions comprising directions for
administering the at least one dose, or at least three, in accordance with any of the

above numbered aspects of the invention.

Essentially, the treatment of the present invention is a prophylactic treatment of
AECOPD. It amounts to a low frequency maintenance therapy for preventing or
reducing AECOPD. The administration of the composition of 3-[5-amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide for the first time (i.e.,
the single or course of multiple doses that are administered over the initial period of
not longer than seven days) will be known as the first administration. This is
essentially a period of administration whereafter treatment ceases (the “hiatus”) and
there is no treatment with 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methylbenzamide until a further period of administration takes place
after the at least one month. The repeat period of administration of 3-[5-amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide that takes place at
least 1 month after the start of the first administration will be known as the second
administration. Any additional administration of 3-[5-amino-4-(3-cyanobenzoyl)-
pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide that takes place after the second
administration will be known as further or numbered administrations (e.g., the third,

fourth, fifth administration, etc.).

Within a period of administration, i.e., in the first administration, the patient will take
one or more doses. These will be referred to a single dose or a course of doses

(where a plurality of doses is taken).
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Thus, in a preferred embodiment, within each period of administration, i.e., the first,
second or third, a course of three separate doses are taken for the period of not

longer than seven days.

In a further preferred embodiment, within each period of administration, /.e., the first,
second or third, a course of three separate doses are taken for the period of not

longer than five days.

With regard to any preceding aspect of the invention, the 3-[5-amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide  treatment hiatus
prior to the repeat administration of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methylbenzamide is preferably at least 2 months, preferably about 3
months from the start of the preceding administration. The treatment hiatus can
also be longer, for example, at least 4, 5 or 6 months after the start of the preceding
administration. Most preferably, the repeat administration (i.e., second, third, fourth,
efc., administration) is taken about 3 months (+ or — 1 week) after the start of the

preceding administration.

The 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide
treatment hiatus prior to the repeat administration of 3-[5-amino-4-(3-cyanobenzoyl)-
pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide is preferably less than 7 months,
more preferably less than 6 months, more preferably less than 5 months, more

preferably less than 4 months after the start of the preceding administration.

Preferably the composition or method according to any aspect above comprises
administering three separate doses of a pharmaceutical composition comprising 3-
[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide,

wherein the dosing is on days 1, 4 and 7. In a highly preferred embodiment of the
invention, the composition or method according to any aspect above comprises
administering three separate doses of a pharmaceutical composition comprising 3-
[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide or a
pharmaceutically acceptable derivative thereof, over a period of five days with at

least one day between every dose administration.

In a most preferred embodiment, the composition or method according to any
aspect above comprises administering three separate doses of a pharmaceutical

composition comprising 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-
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4-methylbenzamide or a pharmaceutically acceptable derivative thereof, wherein the

dosing is on days 1, 3 and 5.

In the above embodiments, the three separate doses constitute the administration
relating to the first, second, third or further administration as defined above. Thus,
each “administration” of the three doses of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-
1-yl]-N-cyclopropyl-4-methylbenzamide is then punctuated by the treatment hiatus
when defined. Then a further “administration” of three doses may take place,
followed by a further treatment hiatus, and so forth. Such sequential administrations
followed by the treatment hiatus preferably results in the effective reduction or

elimination of further acute exacerbations of COPD.

Preferably the composition or method according to any aspect above comprises
administering the second administration of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-
1-yl]-N-cyclopropyl-4-methylbenzamide three months after the start of the first
administration of  3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-

methylbenzamide or a pharmaceutically acceptable derivative thereof.

Further repeat administrations may take place after the first and second
administrations of  3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methylbenzamide or a pharmaceutically acceptable derivative thereof. For example,
the repeat administrations of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methylbenzamide may be chronic. Therefore, the patient may take

first, second, third, fourth, ... n administrations, where n is an integer of 5 to 150.

The Global Initiative for Chronic Obstructive Lung Disease (GOLD) has classified
the severity of airflow limitation in COPD based on post-bronchodilator FEV; into
four categories: GOLD 1-GOLD 4. Pocket guide to COPD diagnosis, management
and prevention, A guide for health care professionals, Global Initiative for Chronic
Obstructive Lung Disease, Inc, 2016. The composition, methods and kits of the
present invention are intended to be particularly useful in the treatment of COPD 3
and COPD 4, and also in COPD 2 patients who are about to extend into COPD 3 or
COPD 4, i.e., used to prevent GOLD 3 and 4 stage disease. It is known that with
each exacerbation, patients are less likely to reach baseline levels of respiratory
function. This leads to a vicious cycle wherein the more severe the acute
exacerbations a patient has, the longer the exacerbations will take to remit, and the
less likely to return to the pre-exacerbation health, leading to increasing

susceptibility to more frequent acute exacerbations, getting worse each time,
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decreasing quality of life. This can be fatal. It is in these specific patients, the
optional additional fourth dose may be given in addition to the previous three doses,

but within the same 7 day period.

The invention also provides a kit comprising at least six separate therapeutically
effective doses of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methylbenzamide or a pharmaceutically acceptable derivative thereof, and
instructions for treating a human patient suffering from COPD, said instructions
comprising directions for administering the first, second and third doses separately
over a period of not longer than seven days with at least one day between every
dose administration, and directions for administering the fourth, fifth and sixth doses
separately over a period of not longer than seven days with at least one day
between every dose administration, said fourth dose being administered at least 1

month after the administration of the first dose.

The invention also provides a kit comprising three separate therapeutically effective
doses of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methylbenzamide, and instructions for treating a human patient suffering from
AECOPD, said patient having <2% blood eosinophils, said instructions comprising
directions for administering said doses separately over a period of not longer than
seven days with at least one day between every dose administration. |n a preferred

embodiment the dosing is on days 1, 3 and 5.

In a preferred embodiment, there is provided a pharmaceutical composition for the
treatment of a human patient suffering from COPD, comprising administering to the
patient three doses of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methylbenzamide over a period of not longer than seven days with at least one day
between every dose; stopping administration of 3-[5-amino-4-(3-cyanobenzoyl)-
pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide for a period of about 3 months (+ or
— 1 week), and administering to the patient a further three doses of 3-[5-amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide over a period of not

longer than seven days with at least one day between every dose.

In a further preferred embodiment, there is provided a method for the prevention or
reduction in the rate of acute exacerbations of COPD in a human patient, comprising
administering to the patient three doses of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-
yl]-N-cyclopropyl-4-methylbenzamide over a period of not longer than seven days

with at least one day between every dose; stopping administration of 3-[5-amino-4-
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(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide for a period of
about 7 to 13 weeks, more preferably 10 to 12 weeks, and administering to the
patient a further three doses of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-

cyclopropyl-4-methylbenzamide over a period of not longer than seven days with at

least one day between every dose.
BRIEF DESCRIPTION OF THE FIGURES

Figure 1: Occurrence of new acute exacerbations of COPD that required
hospitalisation.

Figure 2: Occurrence of new acute exacerbations of COPD that did not
require hospitalisation.

Figure 3: Occurrence of new acute exacerbations of COPD that required re-
hospitalisation in the high eosinophil sub group (Eos >2%).

Figure 4. Mean difference in high sensitivity C-Reactive Protein (hsCRP)
blood concentration in the high eosinophil sub group (Eos >2%).

Figure 5: Mean difference in hsCRP blood concentration in the <2%
eosinophil group (Eos <2%).

Figure 6: Mean difference in hsCRP blood concentration with the
subpopulations combined (combined Eos >2% and <2%).

Figure 7: Change in lymphocyte blood concentration to day 14.

Figure 8: Change in neutrophil blood concentration to day 14.

Figure 9: Difference from baseline in neutrophil blood concentration to day
56.

Figure 10: Shows a comparison of responses to treatment with 3-[5-amino-4-
(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide within the >2%
eosinophil sub-population (left hand side ‘a’ is eosinophil count <2%, right had
side eosinophil count ‘b; >2%).

Figure 11: Shows a comparison in FEV1 from baseline to Day 7 for a high
dose regimen, low dose regimen and placebo.
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Figure 12:  Shows difference in high sensitivity C-Reactive Protein (hsCRP)
blood concentration in patients with an acute exacerbation of COPD with a blood
eosinophil count of <2% (Eos <2%).

Figure 13: Shows difference in fibrinogen blood concentration in patients with
an acute exacerbation of COPD with a blood eosinophil count of <2% (Eos
<2%).

DETAILED DESCRIPTION OF THE INVENTION

The present invention concerns a novel use of 3-[5-amino-4-(3-cyanobenzoyl)-
pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide or a pharmaceutically acceptable
derivative thereof, namely in the prevention or reduction in exacerbations of chronic

obstructive pulmonary disease.

3-[5-Amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide  is
herein known as BCT197.

Chronic obstructive pulmonary disease (COPD) and acute exacerbations of chronic
obstructive pulmonary disease (AECOPD) are distinct indications or at least concern

distinct disease states that require different treatment.

COPD is a common preventable and treatable disease that is characterised by
persistent airflow limitation that is usually progressive and associated with an
enhanced chronic inflammatory response in the airways and the lung to noxious
particles of gases. COPD affects more than 80 million people worldwide. It is
currently the fourth most frequent cause of death in the world and has been
predicted to become the third most frequent cause of death by 2030. Characteristic
symptoms of the disease include dyspnea, chronic cough and chronic sputum
production. Of these dyspnoea is usually the most prominent and distressing
symptom. The main pathophysiological features of COPD are expiratory airflow
limitation and air trapping, which manifest as lung hyperinflation and dynamic lung
hyperinflation during increased ventilation. This lung hyperinflation contributes to the
dyspnoea and resultant activity limitations during stable disease. As the disease
progresses, the severity of dyspnoea and other symptoms increases and quality of

life for the patient decreases.

Treatment of COPD in its stable chronic disease state typically involves the patient

self-administering a long-acting bronchodilator, for example a long-acting p2-agonist
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(LABA) or a long-acting muscarinic antagonist (LAMA) alone or in combination with
a corticosteroid (ICS). These compounds are generally formulated for pulmonary
administration up to four times a day using one or more inhalation devices. Such
treatment is intended to provide a maintenance therapy, relieving symptoms and

helping to prevent acute exacerbations.

Patients who have COPD, especially moderate or severe COPD, may experience
an acute exacerbation i.e. a sudden and serious worsening of their condition that
requires hospitalisation to return the patient to a stable condition. Physicians
typically treat patients experiencing an acute exacerbation with oral steroids (for
example prednisone) and/or antibiotics and/or oxygen, but the clinical benefit,
especially for oral steroids, is marginal. On average a patient will need to spend 8.4
days in hospital to recover to the previous stable disease state, although this varies
from country to country due to differences in clinical practice and hospitalisation
costs. Sometimes the recovery is not complete. Some acute exacerbations prove

fatal.

According to the present invention, preferably there are administrable doses,
preferably unit doses, to be administered over a period of 7 days, and there must be
at least one day between each dose administration. Preferably, the dose
administration takes place every other day. Preferably, each separate dose has at
least a 36 hour period between each administration, preferably at least 42 hours
between each administration. Preferred administration schedules of the first
administration include Day 1, Day 3, Day 5; Day 1, Day 3, Day 6; Day 1, Day 3, Day
7, Day 1, Day 4, Day 6; Day 1, Day 4, Day 7; or Day 1, Day 5, Day 7. Most
preferably, administration schedules include Day 1, Day 3, Day 5 or Day 1, Day 3,
Day 6. Most preferably dosing is on days 1, 3 and 5.

Preferred administration schedules of the second administration include Day 1, Day
3, Day 5; Day 1, Day 3, Day 6; Day 1, Day 3, Day 7; Day 1, Day 4, Day 6; Day 1,
Day 4, Day 7, or Day 1, Day 5, Day 7 relative to when the first dose is taken within
this three dose administration grouping. Most preferably, administration schedules
include Day 1, Day 3, Day 5 or Day 1, Day 3, Day 6. Most preferably dosing is on
days 1, 3and 5.

Analogous dosing schedules apply to the second and subsequent administrations of
each three dose grouping (in the event that such subsequent administrations take

place at all).
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Figures 1 to 4 of WO 2017/153702 show the dose profiles for 3-[5-amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide given on days 1, 4

and 7 respectively.

In a highly preferred embodiment, any of the methods, compositions or Kkits
disclosed above comprise administering three doses separately over a period of five
to seven days, with at least one day between every dose administration. Preferably

the dosing is on days 1, 3 and 5.

Each of the three doses is for parenteral, oral or pulmonary delivery. Preferably oral
dosage forms include oral liquids, suspensions, elixirs or solid dosage forms such as
tablets capsules and sublingual tablets. Preferably, each of the oral doses is in the
same physical form, i.e., solid oral dosage form, liquid oral dosage form, injection or
DPI. Injection, or parenteral dosing, includes sub-cutaneous, intramuscular and
intravenous injection. It will be understood to the skilled person that in the case of
serious acute exacerbations, the patient may be unable to accept solid oral dosage
forms such as tablets, capsules, sublingual tablets and the like, and so the first
administration may be given by oral solution, oral suspension, or parenteral
administration, and subsequent administrations may be given either by the same
delivery vehicle or given by alternative delivery vehicle such as tablet or capsules or
sublingual tablets once the patient is able to accept these dosage forms. Preferably,
each of the doses of the three dose administration regimen is suitable for oral or
parenteral delivery. More preferably, each of the doses of the three dose
administration regimen is suitable for oral delivery. Even more preferably, each of
the doses is an oral solid dosage form. Most preferably, each of the doses is a

capsule or a tablet.

The term liquid oral dosage form is intended to mean administration in the form of a
solution or a suspension formulation. Pulmonary delivery is usually via inhalation of
a powder or solution. The skilled person understands the processes and excipients
that can be used for providing pulmonary delivery. The drug substance may be

micronized.

Preferably, the treatment is discontinued after the three doses have been
administered to the patient over the 7 (preferably 5) day period. Preferably, there is
a gap of at least 3 weeks before a second or further dosage regimen of the present
invention is administered, preferably, at least about 3 months (+ or — 1 week). In

some embodiments there is a gap of at least 2 weeks before a second or further
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dosage regimen of the present invention is administered, preferably, at least 4
weeks, preferably at least 3 months, most preferably not until a further exacerbation
of the COPD is encountered.

The compositions, methods and kits according to the present invention have been
found to be particularly effective in preventing or reducing the acute exacerbations
of COPD. In an embodiment, alleviating a symptom comprises reducing the
frequency of exacerbations. The dosage regime according to the present invention
has been found to be particularly effective at extending the time between acute
exacerbations in AECOPD. The inventors have shown that treatment according to
the present invention achieves baseline levels of inflammatory markers more quickly
and then increases the length of time until the next exacerbation of COPD, leading

to better health of the patient.

In a particularly preferred embodiment according to any of the numbered aspects of
the invention, the amount of the dose of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-
yl]-N-cyclopropyl-4-methylbenzamide is reduced over the course of the three
separate administrations. This may be referred to as a descending dosage regimen.
Thus, in a preferred embodiment, the initial dose of 3-[5-amino-4-(3-cyanobenzoyl)-
pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide is at least 20% greater than either of
the subsequent doses, preferably at least 30% greater, more preferably 40%
greater, most preferably between 50% and 100% greater than the subsequent
doses. The third dose may be a smaller dose than the second dose. Preferably,
the second and third doses are about the same weight. Thus, preferably the ratio of
the first dose to either the second and/or third dose of 3-[5-amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide is in the range of
1:0.8-1:0.2, preferably 1:0.6-1:0.4.

The therapeutically effective oral dose of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-
yl]-N-cyclopropyl-4-methylbenzamide or a pharmaceutically acceptable derivative
thereof, when given orally, is preferably in the range of 10mg-75mg, preferably
20mg-75mgq, preferably 35mg-75mg, for example about 25, 30, 35, 40, 50, 60, 70 or
75mg.

According to the first aspect of the invention, the therapeutically effective oral unit
dose of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methylbenzamide or a pharmaceutically acceptable derivative thereof, when given

orally, is preferably in the range of 10mg-75mg, preferably 20mg-75mg, preferably
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35mg-75mg, for example about 25, 30, 35, 40, 50, 60, 70 or 75mg, most preferably

between 40mg and 75mg inclusive.

In the descending dosage regimen referred to above, preferably the first oral dose of
3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide is in
the range of 10mg-75mg, preferably 20mg-80mg, preferably 35mg-75mg. Most

preferably the first oral dose is 75mg.

Preferably, each of the doses is in the same physical form. Preferably, each of the

doses is administered via the same route.

In the descending dosage regimen referred to above, preferably the second oral
dose of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methylbenzamide is in the range of 5mg-60mg, preferably 10mg-50mg, preferably
20mg-40mg. Most preferably the second oral dose is 40mg.

In the descending dosage regimen referred to above, preferably the third oral dose
of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide is
in the range of 5mg-60mg, preferably 10mg-50mg, preferably 20mg-40mg. Most
preferably the third oral dose is 40mg.

In the descending dosage regimen referred to above, preferably, the first oral dose
of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide is
in the range of 40mg-75mg, the second dose of 3-[5-amino-4-(3-cyanobenzoyl)-
pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide is in the range of 20mg-40mg, and
the third dose of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methylbenzamide is in the range of 20mg-40mg, with the proviso that the first dose
is greater than either the second or third dose. More preferably, the first oral dose is
50mg-75mg, followed by second and third doses at 30-60mg, most preferably the
second and third doses are about 40mg. Most preferably the second and third doses

are the same dose.

In one embodiment, the first oral dose of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-
yl]-N-cyclopropyl-4-methylbenzamide is about 75mg, the second oral dose of 3-[5-
amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide is about
40mg, and the third oral dose of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-

cyclopropyl-4-methylbenzamide is about 40mg.
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The dosage regimen, particularly the descending dosage regimen according to any
of the numbered aspects of the present invention, provides a pharmacokinetic (pk)
profile for 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methylbenzamide where the dose achieves a mean C.x of about 1.0 to about 9.0
MM, preferably of about 2.0 to about 6.0 uM. Further, >99% enzyme inhibition is
preferably achieved for greater than 3 days following administration of the first dose,

preferably greater than 5 days following the first dose.

If administered parenterally, the therapeutically effective dose of 3-[5-amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide or a
pharmaceutically acceptable derivative thereof, is preferably in the range of 15mg-
60mg, preferably 18mg-50mg, for example about 18, 20, 25, 30, 35, 40. In the
descending dosage regimen referred to above, preferably the first parenteral dose of
3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide is in
the range of 30-60mg, preferably 30mg-50mg, preferably 35mg-45mg, most
preferably 40mg.

In the descending dosage regimen referred to above, preferably the second
parenteral dose of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methylbenzamide or a pharmaceutically acceptable derivative thereof, is in the
range of 5mg-40mg, preferably 5mg-30mg, more preferably 10mg-30mg, most
preferably 20 mg. Preferably the third parenteral dose of 3-[5-amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide or a
pharmaceutically acceptable derivative thereof, is in the range of 5mg-40mg,
preferably 5mg-30mg, more preferably 10mg-30mg, most preferably 20mg.

Preferably the second and third doses are the same.

Preferably, the first parenteral dose of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-
N-cyclopropyl-4-methylbenzamide is about 40mg, the second parenteral dose of 3-
[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide is
about 20mg, and the third parenteral dose of 3-[5-amino-4-(3-cyanobenzoyl)-

pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide is about 20mg.

According to the kit embodiment of the invention, the individual dosage forms can be
contained in one or more packages which are optionally labelled to indicate which
order the dosage forms should be taken in. For example, a package or packages
may be labelled “Dose 17, “Dose 27, and “Dose 3”. Alternatively, the doses may be
labelled “Day 17, “Day 3”, “Day 5”, or the like.
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Preferably each dose within the composition, method or kit of the present invention
is an immediate release formulation. The composition, method or kit of the present
invention may comprise a larger first dose that is an immediate release formulation
in order to quickly increase blood levels of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-
yl]-N-cyclopropyl-4-methylbenzamide, or a derivative thereof, followed by second

and third doses that are both lower strength immediate release formulations.

It has surprisingly been found that the dosage regimens according to any aspect of
the present invention are particularly effective for treating particular patient sub-
populations suffering from an acute exacerbation of COPD, or at risk of developing
an acute exacerbation of COPD. In particular, the patient population which has <2%
blood eosinophils are considered steroid resistant, therefore resistant to standard of
care treatment. The present invention finds particular advantage in successfully
treating this patient population. Patients with high levels of sputum or blood
eosinophils (defined by >2% of white cells in peripheral blood or >150cells per
microlitre blood) show good clinical response to corticosteroids, conversely those
with blood eosinophils <2% (equivalent to about <150 white cells per microlitre)
show resistance to systemic corticosteroids, have limited treatment options and
therefore high unmet need (Bafadhel, McKenna, Terry, et al.: Biomarkers in COPD
Exacerbations, 2011; American Journal Of Respiratory And Critical Care Medicine
Vol 184, pp. 662-671; and Am J Respir Crit Care Med Vol 186, Iss. 1, pp 48-55, Jul
1, 2012) and who are more responsive to anti-inflammatory treatment with
corticosteroids (Singh et al, Eur Respir J 2014; 44: 1697-1700). Hence there is a
long felt need for an effective treatment for this patient sub-population. The present
invention is effective in treating patients with a blood eosinophil concentration of
<2%.

Throughout this invention, the eosinophil level is expressed as percentage of white
cells in peripheral blood. Thus, where it is stated that the human patients have <2%

blood eosinophils, this is the percentage of white cells in peripheral blood.

In a further embodiment, the patient has not received 3-[5-amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide therapy prior to

initiation of the separate doses.

In an embodiment, the dosage regimen of the present invention may be used alone
or may be used in combination with standard of care (SoC) treatment, which

typically involves, but is not limited to use of steroids and / or p2-adrenergic
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agonists and / or muscarinic antagonists. Antibiotics may additionally be

administered if the patient has an infection.

In an embodiment, the pharmaceutical composition is in the form of a dry powder
formulation. In this embodiment, the doses are preferably administered from a dry

powder inhaler.

In an embodiment, the pharmaceutical composition is in the form of an oral solid

dosage form, preferably a tablet or a capsule.

In one embodiment, the pharmaceutical composition comprises one or more
pharmaceutically acceptable excipients. Pharmaceutical compositions for use in
accordance with the present invention thus may be formulated in a conventional
manner using one or more physiologically acceptable carriers comprising excipients
and auxiliaries which facilitate processing of the active compounds into preparations
which can be used pharmaceutically. These pharmaceutical compositions may be
manufactured in a manner that is itself known, e.g., by means of conventional
mixing, dissolving, granulating, dragee-making, levigating, emulsifying,
encapsulating, entrapping or Iyophilizing processes. Proper formulation is

dependent upon the route of administration chosen.

When the composition of the invention is formulated as solid oral dosage form, it is
preferably a capsule or a tablet. The following are preferably also contained in the

capsule form of the invention:

Fillers and flow regulating agents, preferably in an amount of 5 to 60% by weight,
related to the capsule weight. Fillers that may for example be considered are
starches, celluoses, lactose, saccharose, fructose, sorbitol, mannitol, calcium
phosphate, calcium carbonate, calcium sulphate, magnesium carbonate or
magnesium oxide. 5-50% by weight are preferably used, relative to the capsule or

tablet weight.

Flow regulating agents that may for example be considered are microcrystalline
cellulose, lactose, polyglycols, starches, celluloses, talcum, talcum siliconisatum,
calcium arachinate or calcium stearate, cetyl alcohol, stearyl alcohol, myristyl
alcohol, stearic acid, lauric acid. Should the flow regulating agent not also serve as a
filler, preferably 0.5-10% by weight are used hereof, relative to the capsule or tablet

weight.
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Disintegrants: use is for example made of alginates, starches (corn starch), pectins,
carboxymethyl celluloses, polyvinylpolypyrrolidone, ultraamylopectin, betonite.

Preferably 1-10% by weight are used, relative to the capsule or tablet weight.

Antiadhesion agents: use is for example made of glycols, talcum, talcum
siliconisatum, talcum stearinicum, calcium stearate, aluminium stearate, stearic acid.

Preferably, 0.1-10% by weight are used, relative to the capsule or tablet weight.

Binding agents: for example gelatin, cellulose ethers, amyloses pectins, cellulose,
dextrose, polyglycols, tragacanth. Preferably, use is made of 0.1-80% by weight,

relative to the capsule or tablet weight.

Tablets as well as capsules may be provided with a coating in known manner. It is
possible to apply water-soluble, swellable, water insoluble or gastric juice resistant
coatings which may be applied to the tablets or capsules from aqueous dispersion
or solution or also from solution or dispersion in organic solvents such as for

example ethanol, isopropanol, acetone, ether, dichloromethane or methanol.

When the composition of the invention is formulated as a dry powder formulation, in

one embodiment the composition additionally comprises a force control agent.

A force control agent is an agent which reduces the cohesion between the fine
particles within the powder formulation, thereby promoting deagglomeration upon

dispensing of the powder from the dry powder inhaler.

Suitable force control agents are disclosed in WO 96/23485 and WO 2005/105043
and they typically consist of physiologically acceptable material, despite the fact that

the material may not always reach the lung.

The force control agent may comprise a metal stearate, or a derivative thereof, for
example, sodium stearyl fumarate or sodium stearyl lactylate. Advantageously, it
comprises a metal stearate. For example, zinc stearate, magnesium stearate,
calcium stearate, sodium stearate or lithium stearate. In one particular embodiment
which may be mentioned, the additive material comprises or consists of magnesium

stearate.

The force control agent may include or consist of one or more surface active
materials, in particular materials that are surface active in the solid state, which may
be water soluble or water dispersible, for example lecithin, in particular soya lecithin,

or substantially water insoluble, for example solid state fatty acids such as oleic
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acid, lauric acid, palmitic acid, stearic acid, erucic acid, behenic acid, or derivatives
(such as esters and salts) thereof such as glyceryl behenate. Specific examples of
such materials are phosphatidylcholines, phosphatidylethanolamines,
phosphatidylglycerols and other examples of natural and synthetic lung surfactants;
lauric acid and its salts, for example, sodium lauryl sulphate, magnesium lauryl
sulphate; triglycerides such as Dynsan 118 and Cutina HR; and sugar esters in

general. Alternatively, the force control agent may be cholesterol.

Other possible force control agents include sodium benzoate, hydrogenated oils
which are solid at room temperature, talc, titanium dioxide, aluminium dioxide,
silicon dioxide and starch. Also useful as force control agents are film-forming

agents, fatty acids and their derivatives, as well as lipids and lipid-like materials.

When the composition of the invention is formulated as a dry powder formulation, in
one embodiment the composition additionally comprises a carrier. In a further

embodiment, the carrier comprises lactose, such as lactose monohydrate.

Oral liquid formulations of the invention may be in the form of oral solutions or
suspensions. When administered in liquid form, a liquid carrier such as water,
petroleum, oils of animal or plant origin such as peanut oil, mineral oil, soybean oil,
or sesame oil, or synthetic oils may be added. The liquid form of the pharmaceutical
composition may further contain physiological saline solution, dextrose or other
saccharide solution, or glycols such as ethylene glycol, propylene glycol or
polyethylene glycol. When administered in liquid form, the pharmaceutical
composition contains from about 0.5 to 90% by weight of 3-[5-amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide, and preferably from
about 1 to 50% of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-

methylbenzamide.

When 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methylbenzamide, or derivative thereof, is administered by intravenous or
subcutaneous injection, 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-
4-methylbenzamide or the derivative will be in the form of a parenterally acceptable
aqueous solution. The preparation of such parenterally acceptable solutions, having
due regard to pH, isotonicity, stability, and the like, is within the skill in the art. A
preferred pharmaceutical composition for intravenous or subcutaneous injection
should contain, in addition to 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-

cyclopropyl-4-methylbenzamide or a pharmaceutically acceptable derivative thereof,
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an isotonic vehicle such as sodium chloride Injection, Ringer's Injection, dextrose
Injection, dextrose and sodium chloride Injection, Lactated Ringer's Injection, or
other vehicle as known in the art. The pharmaceutical composition of the present
invention may also contain stabilizers, preservatives, buffers, antioxidants, or other
additives known to those of skill in the art. For injection, the agents of the invention
may be formulated in aqueous solutions, preferably in physiologically compatible

buffers such as Hanks's solution, Ringer's solution, or physiological saline buffer.

For transmucosal administration, penetrants appropriate to the barrier to be
permeated are used in the formulation. Such penetrants are generally known in the
art.

The formulations of the present invention may include 3-[5-amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide as the only
pharmaceutically active agent. Alternatively, the formulations may include one or

more further active agents. The additional active agents may include, for example:

1) steroid drugs such as, for example, alcometasone, beclomethasone,
beclomethasone dipropionate, betamethasone, budesonide, clobetasol, deflazacort,
diflucortolone, desoxymethasone, dexamethasone, fludrocortisone, flunisolide,
fluocinolone, fluometholone, fluticasone, fluticasone proprionate, fluticasone furoate,
mometasone furoate, hydrocortisone, triamcinolone, nandrolone decanoate,

neomycin sulphate, rimexolone, methylprednisolone and prednisolone;

2) antibiotic and antibacterial agents such as, for example, metronidazole,
sulphadiazine, ftriclosan, neomycin, amoxicillin, amphotericin, clindamycin,

aclarubicin, dactinomycin, nystatin, mupirocin and chlorhexidine;

3) systemically active drugs such as, for example, isosorbide dinitrate, isosorbide

mononitrate, apomorphine and nicotine;

4) antihistamines such as, for example, azelastine, chlorpheniramine, astemizole,
cetitizine, cinnarizine, desloratadine, loratadine, hydroxyzine, diphenhydramine,

fexofenadine, ketotifen, promethazine, trimeprazine and terfenadine;

5) anti-inflammatory agents such as, for example, piroxicam, benzydamine,
diclofenac sodium, ketoprofen, ibuprofen, heparinoid, nedocromil, sodium

cromoglycate, fasafungine and iodoxamide;
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6) antimuscarinic/anticholinergic agents such as, for example, atropine,
benzatropine, biperiden, cyclopentolate, oxybutinin, orphenadine hydrochloride,
procyclidine, propantheline, propiverine, tiotropium, tropicamide, trospium,

ipratropium bromide, GSK573719 and oxitroprium bromide;

7) bronchodilators, such as salbutamol, fenoterol, formoterol, indacaterol, vilanterol

and salmeterol;

8) sympathomimetic drugs, such as adrenaline, noradrenaline, dexamfetamine,
dipirefin, dobutamine, dopexamine, phenylephrine, isoprenaline, dopamine,

pseudoephedrine, tramazoline and xylometazoline;

9) opiates, such as for pain management, such as, for example, buprenorphine,
dextromoramide, diamorphine, codeine phosphate, dextropropoxyphene,
dihydrocodeine, papaveretum, pholcodeine, loperamide, fentanyl, methadone,
morphine, oxycodone, phenazocine, pethidine and combinations thereof with an

anti-emetic;

10) analgesics and drugs for treating migraine such as clonidine, codine,
coproxamol, dextropropoxypene, ergotamine, sumatriptan, tramadol and non-

steroidal anti-inflammatory drugs;
11) pharmaceutically acceptable salts of any of the foregoing.

Preferably, when  3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methylbenzamide is coadministered or added to treatments using other active
ingredients, such other active ingredients are preferably selected from steroid drugs,

antibiotics, and mixtures thereof.

All stereocisomers of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methylbenzamide are contemplated, either in admixture or in pure or substantially
pure form. 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methylbenzamide as used herein embraces all the possible stereo isomers and their
mixtures. It embraces the racemic forms and the isolated optical isomers having the
specified activity. The racemic forms can be resolved by physical methods, such as,
for example, fractional crystallization, separation or crystallization of diastereomeric
derivatives or separation by chiral column chromatography. The individual optical
isomers can be obtained from the racemates from the conventional methods, such

as, for example, salt formation with an optically active acid followed by
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crystallization. 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol- 1-yl]-N-cyclopropyl-4-
methylbenzamide may also have prodrug forms. Any compound that will be
converted in vivo to provide the bioactive agent is a prodrug. Various forms of

prodrugs are well known in the art.
TERMS

Unless defined otherwise, all technical and scientific terms used herein have the
same meaning as is commonly understood by one of skill in the art to which the

invention(s) belong.
Terms used in the specification have the following meanings:

"Chronic obstructive pulmonary disease" or "COPD" as used herein is a common
preventable and treatable disease that is characterised by persistent airflow
limitation that is usually progressive and associated with an enhanced chronic
inflammatory response in the airways and the lung to noxious particles of gases.
Characteristic symptoms of the disease include dyspnea, chronic cough and chronic

sputum production.

"Acute exacerbations of chronic obstructive pulmonary disease" or "AECOPD" as
used herein mean a sudden worsening of any of the symptoms of the chronic
obstructive pulmonary disease, typically involving decreased airflow and increased
lung hyperinflation versus stable COPD. Acute exacerbations generally have a
substantial negative impact on the well-being of patients and typically require the
patient to receive urgent medical treatment in a hospital in an attempt to return the

patient to the previously stable disease state.

“‘Reoccurrence of an acute exacerbation of COPD” as used herein means an
occurrence of an acute exacerbation of COPD that the patient suffers at least 15
days after the last dose of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methylbenzamide in the first (or second, third, nth) administration to
treat a first (or second, third, nth) acute exacerbation of COPD. Accordingly,
prevention of a reoccurrence of an acute exacerbation of COPD means that the
patient does not suffer from an occurrence of an acute exacerbation of COPD 15
days or greater subsequent the last dose of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-
1-yl]-N-cyclopropyl-4-methylbenzamide in the first (or second, third, nth)

administration to treat a first (or second, third, nth) acute exacerbation of COPD.
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“Treatment failure of an acute exacerbation of COPD” as used herein means a
worsening of any of the symptoms of the chronic obstructive pulmonary disease -
typically involving decreased airflow and increased lung hyperinflation versus stable
COPD - within 14 days after the last dose of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-
1-yl]-N-cyclopropyl-4-methylbenzamide in the administration, which results in the

patient having to receive further treatment for the acute exacerbation of COPD.

"Pharmaceutically acceptable derivative" as used herein means a derivative of the
therapeutically active compound in question that is suitable for use as an active

ingredient of a pharmaceutical product.

"Forced Expiratory Volume in One Second" or "FEV" as used herein is the volume
of air that can forcibly be blown out in one second, after full inspiration, which is
measured by a spirometer. It is a measure of lung function or performance. Average
values for FEV, in healthy people depend mainly on sex and age. Values of

between 80% and 120% of the average value are considered normal.

"p38a" as used herein refers to the enzyme disclosed in Han et al. (1995) Biochim.
BioPhys. Acta 1265(2-3):224-7.

"p38R" as used herein refers to the enzyme disclosed in Jiang et al. (1996) J. Biol.
Chem. 271 (30):17920-6.

Throughout this specification and in the claims that follow, unless the context
requires otherwise, the word "comprise", or variations such as "comprises" or
"comprising", should be understood to imply the inclusion of a stated integer or step
or group of integers or steps but not the exclusion of any other integer or step or

group of integers or steps.

The entire disclosure of each international patent application mentioned in this

patent specification is fully incorporated by reference herein for all purposes.

Throughout this specification and in the claims that follow, unless the context
requires otherwise, the word "comprise", or variations such as "comprises" or
"comprising", should be understood to imply the inclusion of a stated integer or step
or group of integers or steps but not the exclusion of any other integer or step or

group of integers or steps.
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Hereafter, reference to 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-
4-methylbenzamide will include reference to the compound per se and

pharmaceutically acceptable derivatives thereof.

As used herein, pharmaceutically acceptable derivatives of 3-[5-amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide include salts, esters,
enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals, hemiketals, acids,
bases, solvates or hydrates. Such derivatives may be readily prepared by those of

skill in this art using known methods for such derivatization.

Pharmaceutically acceptable salts of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methylbenzamide include, but are not limited to, amine salts, such as
but not limited to N,N'-dibenzylethylenediamine, chloroprocaine, choline, ammonia,
diethanolamine and other hydroxyalkylamines, ethylenediamine, N-
methylglucamine, procaine, N-benzylphenethylamine, 1-para-chlorobenzyl-2-
pyrrolidin-1'-ylmethyl-benzimidazole, diethylamine and other alkylamines, piperazine
and tris (hydroxymethyl) aminomethane; alkali metal salts, such as but not limited to
lithium, potassium and sodium; alkali earth metal salts, such as but not limited to
barium, calcium and magnesium, transition metal salts, such as but not limited to
zinc; and other metal salts, such as but not limited to sodium hydrogen phosphate
and disodium phosphate; and also including, but not limited to, nitrates, borates,
methanesulfonates, benzenesulfonates, toluenesulfonates, salts of mineral acids,
such as but not limited to hydrochlorides, hydrobromides, hydroiodides and sulfates;
and salts of organic acids, such as but not limited to acetates, trifluoroacetates,
oxalates, benzoates, salicylates, maleates, lactates, malates, tartrates, citrates,
ascorbates, succinates, butyrates, valerates and fumarates. In addition, zwitterions
("inner salts") may be formed. In certain embodiments, salt forms of the compounds
improve the compounds' dissolution rate and oral bioavailability. Pharmaceutically
acceptable esters include, but are not limited to, alkyl, alkenyl, alkynyl, aryl,
heteroaryl, aralkyl, heteroaralkyl, cycloalkyl and heterocyclyl esters of acidic groups,
including, but not limited to, carboxylic acids, phosphoric acids, phosphinic acids,

sulfonic acids, sulfinic acids and boronic acids.

Pharmaceutically acceptable solvates and hydrates of 3-[5-amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide are complexes of a
compound with one or more solvent or water molecules, or 1 to about 100, or 1 to

about 10, or one to about 2,3 or 4, solvent or water molecules.
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In particular the term derivatives covers pharmaceutically acceptable salts, solvates
and hydrates of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-

methylbenzamide.

Additional embodiments and features are set forth in part in the description that
follows, and in part will become apparent to those skilled in the art upon examination
of the specification or may be learned by the practice of the invention. This invention
is further illustrated by the following example which should not be construed as

limiting.
Example 1

BCT197 is currently prepared as hard gelatin capsules of 1 mg, 5 mg, 7 mg, 10 mg
and 20 mg, 25 mg and 50 mg for oral administration. The hard gelatin capsules
contain a white to off-white powder in a pink opaque hard gelatin capsule. The
following excipients used for the capsules are standard excipients of compendial
quality: lactose monohydrate, sodium starch glycolate, povidone, colloidal silicon

dioxide, magnesium stearate.

The manufacturing processes involve standard pharmaceutical processes of mixing
and filling. The 1 mg and 10 mg hard gelatin capsules are packaged in HDPE
bottles with induction seals and child-resistant caps. The 5 mg, 25 mg and 50 mg
hard gelatin capsules can be packaged either in Aclar blisters or HDPE bottles with
induction seals and child-resistant caps. The 7 mg and 20 mg hard gelatin capsules

are packaged only in Aclar blisters.

Example 2

A Phase 2 trial (referred to as AETHER) was a double-blind, randomised, placebo-
controlled clinical study investigating the use of BCT-197, on top of Standard of
Care, for the treatment of patients with AECOPD. Standard of Care included the
addition of steroids and/or antibiotics to a patient's chronic COPD medication and
symptomatic bronchodilators. Following baseline assessment, 282 eligible patients
were randomised to receive either one of two different dose regimens of BCT-197 or

placebo (three doses over five days).

The trial assessed adult patients >40 years with an acute exacerbation of COPD (as

defined by increase in symptoms of cough, and/or sputum and/or breathlessness
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that required addition of antibiotics and or systemic corticosteroids to their regular

treatment).

The dosing regimen of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-

methylbenzamide or matching oral placebo administered are shown in Table 1.

Table 1 Study Dosing Schedules

Day 1 Day 3 Day 5
Regimen 1 (High) 75mg 40mg 40mg
Regimen 2 (Low) 40mg 20mg 20mg
Regimen 3 Placebo Placebo Placebo

BCT197 or placebo was added on top of the standard of care for the exacerbation.
Exploratory long term outcomes after the acute treatment were included out to 6
months. These showed that a short course of high dose BCT 197 over 5 days was
able to reduce the occurrence of new exacerbations that require hospitalisation by
40-60% for the subsequent 6 months (Figure 1), with the greatest effect between 3
and 4 months (based on numerical difference to placebo and statistical

significance).

The effect was also observed on recurrent exacerbations that were not hospitalised

with reductions by the short course of treatment with high dose BCT197 (Figure 2).

These data also showed that a short course of both high and low dose BCT 197
over 5 days was able to reduce re-hospitalisation for COPD for the subsequent 6

months in the high eosinophil sub group (Eos >2%) versus placebo (Figure 3).

Inflammatory biomarkers are related to disease outcomes (Barnes and Celli, Eur
Respir J, 2009, 33, pp 1165-1185; Bourdin et al., Eur Respir Rev, 2009, 18, pp 198-
212) and are central to the proposed mechanism of action for BCT197. A further
exploratory outcome was included out to 6 months, namely the inflammatory
biomarker high sensitivity C-Reactive Protein (hsCRP) measured in patients.
Patients treated with both high and low dose BCT 197 over 5 days showed a
sustained and durable reduction in hsCRP for the subsequent 6 months versus

placebo in both high and low eosinophil sub group (Figures 4 and 5). This is
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supportive that treatment in accordance with the invention leads to a reduction in re-
hospitalisations and non-hospitalised exacerbations over this period through long

term reduction in inflammation.

Figure 6 further demonstrates the change from baseline in hsCRP in patients
treated with high dose BCT197 and placebo. A rapid decrease in hsCRP to day 7
during acute treatment is shown which is significantly greater in the BCT197 treated
group compared to placebo (p <0.05 at Day 3, 7 and 10). After the acute treatment
period, the hsCRP remains lower in those who had received BCT197 compared to
placebo to Day 180 (p value <0.05) without additional dosing of BCT197, supporting

a prolonged pharmacology effect on inflammation by BCT197.

The effect of BCT197 on suppression of hsCRP over the acute AECOPD treatment
is an important observation for understanding the long term benefit of the treatment
of the present invention, as end of treatment hsCRP has been shown to be
predictive of time to next exacerbation (Perera et al., Eur Respir J, 2007, 29, pp 527-
534). The dose-related effects on hsCRP were also present out to 6 months after
BCT197 systemic exposure, suggesting treatment may have led to a change in the

underlying level of systemic inflammation.

Figures 7 and 8 demonstrate the change from baseline in % lymphocytes and
neutrophils measured in patients treated with BCT197 (High Dose and Low Dose)
versus Placebo and follow-up to Day 14 for lymphocytes and Day 56 (Week 8) for
neutrophils. A rapid decrease in % neutrophils during acute treatment is shown,
which is greater in the BCT197 treated group compared to placebo with dose-
dependent effect (Figure 8). Conversely a dose-dependent increase in lymphocytes

over the acute treatment period is shown (Figure 7).

Systemic markers of adaptive and innate immunity are predictive of disease
progression in COPD. A mixed pattern of lymphocyte suppression and enhanced
myeloid (neutrophil) response, reflected in absolute levels (increased levels of
neutrophils and decreased lymphocytes) in peripheral blood have been shown to be
independent predictors in predictive models of lung function in COPD. The
reduction in % neutrophils remains greater in those who had received BCT197
compared to placebo to Day 56 (Figure 9) without additional dosing of BCT197,
supporting a prolonged pharmacology effect on inflammation by BCT197.

Consequently, the effect of BCT197 to rebalance these biomarkers to a healthier
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phenotype, including beyond the period of systemic drug exposure, supports the

potential benefit of the dosing regimens of the present invention.

Thus a treatment course of BCT197 over 5 or 7 days could be used to prevent or
reduce recurrent exacerbations of COPD. The durability of the response supports
repeat courses to be given outside an acute exacerbation during stable disease

state.

Preferably, the repeat courses would preferably be given about every 12 weeks
(measured from the start of the adjacent courses), but could be given at intervals

from every 4 weeks to every 6 months.

Moreover, the rapid decrease in neutrophils and rapid increase in lymphocytes in
patients treated with BCT197 supports that a treatment course of BCT197 over 5 or

7 days could be used to prevent treatment failures of exacerbations of COPD.

Inclusion criteria for the study population were:

. Males/females =40

. On regular treatment for COPD (categories C and D by 2015 GOLD
guidelines)

. Presence of an active exacerbation of the ongoing COPD requiring

hospitalisation for treatment:

. At least one moderate or severe COPD exacerbation in the preceding 12
months

. Smoking history of at least 10 pack years

. FEV1 < 65% of the predicted normal value

Exclusion criteria for the study population were:
. Current diagnosis of asthma
. Treatment with systemic corticosteroids or antibiotics in the prior 4 weeks.

. Requiring intensive care unit treatment
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. Clinically significant cardiovascular condition of clinically significant ECG

abnormality

. Concurrent pneumonia, pulmonary embolus or pneumothorax

Example 3

A Phase 2 trial (referred to as AETHER) was a double-blind, randomised, placebo-
controlled clinical study investigating the use of BCT-197, on top of Standard of
Care, for the treatment of patients with AECOPD. Standard of Care included the
addition of steroids and/or antibiotics to a patient's chronic COPD medication and
symptomatic bronchodilators. Following baseline assessment, 282 eligible patients
were randomised to receive either two different dose regimens of BCT-197 or
placebo (three doses over five days). The primary endpoint was a comparison of
change in forced expiratory volume in 1 second (FEV1) from baseline to day 7 within

each arm of the study.

The trial assessed adult patients >40 years with an acute exacerbation of COPD (as
defined by increase in symptoms of cough, and/or sputum and/or breathlessness
that required addition of antibiotics and or systemic corticosteroids to their regular

treatment).

Patients received one of two oral dosing regimens of 3-[5-amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide or matching oral

placebo administered according to the dosing schedules shown in Table 2.

Table 2 Study Dosing Schedules

Day 1 Day 3 Day 5
Regimen 1 (High) 75mg 40mg 40mg
Regimen 2 (Low) 40mg 20mg 20mg
Regimen 3 Placebo Placebo Placebo

Inclusion criteria for the study population were:

. Males/females =240
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. On regular treatment for COPD (categories C and D by 2015 GOLD
guidelines)
. Presence of an active exacerbation of the ongoing COPD requiring
hospitalisation for treatment:
. At least one moderate or severe COPD exacerbation in the preceding 12
months
. Smoking history of at least 10 pack years
. FEV1 < 65% of the predicted normal value

Exclusion criteria for the study population were:

. Current diagnosis of asthma

. Treatment with systemic corticosteroids or antibiotics in the prior 4 weeks.

. Requiring intensive care unit treatment

. Clinically significant cardiovascular condition of clinically significant ECG
abnormality

. Concurrent pneumonia, pulmonary embolus or pneumothorax

Efficacy of treatment was measured by the primary endpoint of change in FEV1
from baseline (before treatment) to Day 7. Patients with COPD and low eosinophils
(determined by blood percentages or absolute counts) are considered to be poorly

responsive to treatment of acute exacerbations using known treatments.

Blood having an eosinophil percentage greater than or equal to 2% is used to
characterise patients with COPD with eosinophilic lung inflammation (Bafadhel,
McKenna, Terry, et al.. Biomarkers in COPD Exacerbations, 2011; AMERICAN
JOURNAL OF RESPIRATORY AND CRITICAL CARE MEDICINE VOL 184, pp.
662-671) and who are more responsive to anti-inflammatory treatment with
corticosteroids (Singh et al, Eur Respir J 2014; 44. 1697-1700). The present
invention is effective in treating patient with a blood eosinophil concentration of <2%.

Such patients are considered to be resistant to treatment with standard of care for
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COPD. Hence there is a long felt need for an effective treatment for this patient

sub-population.

When treatment took place with BCT197, a sub-group analysis of those with blood
eosinophils <2%, surprisingly showed a substantial and consistent improvement in
FEV1 compared to other sub-groups. This is shown in Figure 10 below. As
expected patients treated with standard of care and placebo showed no

improvement in FEV1.

The data support that patients with eosinophils <2% represent a specific sub-group

of COPD patients who are responsive to BCT197 treatment.

This shows that there is a sub-population of COPD sufferers (identified by baseline
eosinophil count) that does not respond to standard of care (i.e. those given
standard of care and placebo show no improvement in FEV1) and where compound
A results in significant improvement within that sub-population. Thus the present
invention provides efficacy in defined sub-population that is resistant to standard of

care treatment.

Figure 10 shows a comparison of responses with the >2% eosinophil sub-population
(left hand side ‘a’ is eosinophil count <2%, right had side eosinophil count ‘b; >2%).
It can be seen that the response to standard of care alone (as reflected in the
placebo arm) is good and the relative difference that BCT197 makes to standard of

care is much less than in the low eosinophil group.

Figure 11 shows a comparison in FEV1 from baseline to Day 7 within each arm of
the study. Placebo plus Standard of Care showed insignificant improvement in the

low blood eosinophil (<2%) group.

A further exploratory outcome included over the treatment period to Day 5 and
BCT197 systemic exposure (to Day 14) were the inflammatory biomarkers high
sensitivity C-Reactive Protein (hsCRP) and fibrinogen measured in patient blood.
Patients treated with high and low dose BCT197 over 5 days showed a dose-
dependent reduction versus placebo in hsCRP and fibrinogen from baseline
including in patient populations with <2% eosinophils. This was maximal at Day 7
(Figures 12 and 13) coincident with the highest improvement in FEV1 (Figure 11) in

response to BCT197 in the same patient population with <2% eosinophils.
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These data in Figures 12 and 13 show a dose-dependent reduction in the
inflammatory blood biomarkers hsCRP and fibrinogen. This shows that BCT197 is
able to suppress inflammation, over and above the Standard of Care that all patients
were receiving, including in low eosinophil populations that are considered treatment
resistant and gives mechanistic support to the physiological benefit in FEV1

observed over the same time period.

The subgroup would be defined as patients with an acute exacerbation of COPD

with a blood eosinophil count of <2%.
The following represent numbered disclosures.

One. A pharmaceutical composition comprising 3-[5-amino-4-(3-cyanobenzoyl)-
pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide for use in the treatment of acute
exacerbations of chronic obstructive pulmonary disease in human patients having

<2% blood eosinophils.

Two. A method for the treatment of acute exacerbations of chronic obstructive
pulmonary disease which comprises administering to a human patient having <2%
blood eosinophils, an effective amount of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-

yl]-N-cyclopropyl-4-methylbenzamide.

Three. A pharmaceutical composition for the treatment of AECOPD in a human
patient having <2% blood eosinophils, comprising administering to the patient three
separate therapeutically effective doses of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-
1-yl]-N-cyclopropyl-4-methylbenzamide over a period of not longer than ten days

with at least one day between every dose.

Four. A method for the treatment of AECOPD in a human patient having <2% blood
eosinophils, comprising administering to the human patient three separate
therapeutically effective doses of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methylbenzamide over a period of not longer than ten days with at

least one day between every dose.

Five. The composition or method according to three or four, wherein the three doses
are administered for a period of not longer than over 7 consecutive days with at

least one day between every dose.
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Six. The composition or method according to three or four, wherein the three
separate doses are administered for a period of five days with at least one day

between every dose.

Seven. The composition or method according to any of three to six, wherein the

dosing is on days 1, 3 and 5.

Eight. The composition or method according to any of one to seven, wherein the
therapeutically effective oral unit dose of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-
yl]-N-cyclopropyl-4-methylbenzamide, when given orally, is in the range of 10mg-

75mg.

Nine. The composition or method according to any of three to eight, wherein the
amount of the three separate therapeutically effective doses of 3-[5-amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide is reduced over the

course of the three separate administrations.

Ten. The composition or method according to any of three to nine, wherein the initial
dose of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methylbenzamide is at least 20% greater than either of the subsequent doses,
preferably at least 30% greater, more preferably 40% greater, most preferably 50%

to 100% greater than the subsequent doses.

Eleven. The composition or method according to any of one to ten, wherein the
blood eosinophils level is expressed as the percentage of white cells in peripheral

blood of the human patient.

Twelve. The composition or method according to any of one to four, wherein the

dosing is on days 1, 6 and 10.

Thirteen. Administrable doses, preferably unit doses, to be administered over a
period of 10 days, and there must be at least one day between each dose

administration. Preferably, the dose administration takes place on days 1, 6 and 10.

The various features and embodiments of the present invention, referred to in

individual sections above apply, as appropriate, to other sections, mutatis mutandis.

Consequently features specified in one section may be combined with features

specified in other sections, as appropriate.
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Those skilled in the art will recognize, or be able to ascertain using no more than
routine experimentation, many equivalents to the specific embodiments of the

invention described herein. Such equivalents are intended to be encompassed by
the following claims.
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Claims

1. A pharmaceutical composition for the treatment of a human patient suffering
from COPD, comprising administering to the patient an effective dose or doses of 3-
[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide over a
period of not longer than seven days with at least one day between every dose, and
repeating the administration to the patient of the effective dose or doses of 3-[5-
amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide or a
pharmaceutically acceptable derivative thereof after a 3-[5-amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide treatment hiatus of at

least 1 month from the start of the preceding administration.

2. A pharmaceutical composition for the treatment of a human patient suffering
from COPD, comprising administering to the patient three doses of 3-[5-amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide over a period of not
longer than seven days with at least one day between every dose, and repeating the
administration to the patient of the three doses of 3-[5-amino-4-(3-cyanobenzoyl)-
pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide thereof after a 3-[5-amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide treatment hiatus of at

least 1 month from the start of the preceding administration.

3. A method for the prevention or reduction in the rate of acute exacerbations of
COPD in a human patient, comprising administering to the human patient three
separate therapeutically effective doses of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-
1-yl]-N-cyclopropyl-4-methylbenzamide over a period of not longer than seven days
with at least one day between every dose, and repeating the administration to the
patient of the three doses of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methylbenzamide after a 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-
N-cyclopropyl-4-methylbenzamide treatment hiatus of at least 1 month from the start

of the preceding administration.

4. A method for the prevention or reduction in the rate of acute exacerbations of
COPD in a human patient, comprising: (a) administering to the human patient three
separate therapeutically effective doses of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-
1-yl]-N-cyclopropyl-4-methylbenzamide over a period of not longer than seven days
with at least one day between every dose; (b) discontinuing the administration to the
patient with 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-

methylbenzamide for a period of at least 1 month (measured from the start of the
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preceding administration); and (c) administering to the human patient three separate
therapeutically effective doses of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methylbenzamide over a period of not longer than seven days with at

least one day between every dose.

5. A pharmaceutical composition for the treatment of a human patient suffering
from an acute exacerbation of COPD or at risk of developing an acute exacerbation
of COPD, comprising administering to the patient an effective dose or doses of 3-[5-
amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide over a
period of not longer than seven days with at least one day between every dose, and
repeating the administration to the patient of the effective dose or doses of 3-[5-
amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide or a
pharmaceutically acceptable derivative thereof after a 3-[5-amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide treatment hiatus of at

least 1 month from the start of the preceding administration.

6. The composition or method according to any preceding claim, wherein the 3-
[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide

treatment hiatus prior to the repeat administration of 3-[5-amino-4-(3-cyanobenzoyl)-
pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide is preferably at least 2 months,

preferably about 3 months from the start of the preceding administration.

7. The composition or method according to any preceding claim, wherein the 3-
[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide

treatment hiatus prior to the repeat administration of 3-[5-amino-4-(3-cyanobenzoyl)-
pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide is preferably less than 7 months,
more preferably less than 6 months, more preferably less than 5 months, more

preferably less than 4 months after the start of the preceding administration.

8. A pharmaceutical composition for the prevention of a reoccurrence of an
acute exacerbation of COPD in a human patient suffering from an acute
exacerbation of COPD, comprising administering to the patient three doses of 3-[5-
amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide over a

period of not longer than seven days with at least one day between every dose.

9. The composition according to claim 8, wherein the patient does not suffer
from a reoccurrence of an acute exacerbation of COPD for at least 30 days after the

last dose of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-



WO 2019/116022 PCT/GB2018/053591

10

15

20

25

30

37

methylbenzamide in the administration, or at least 60 days, or at least 90 days, or at

least 120 days, or at least 150 days, or at least 180 days.

10. The composition according to claim 8 or 9, further comprising repeating the
administration to the patient of the three doses of 3-[5-amino-4-(3-cyanobenzoyl)-
pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide after a 3-[5-amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide treatment hiatus of at

least 1 month from the start of the preceding administration.

11. A pharmaceutical composition for the prevention of a treatment failure of an
acute exacerbation of COPD in a human patient suffering from an acute
exacerbation of COPD, comprising administering to the patient three doses of 3-[5-
amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide over a

period of not longer than seven days with at least one day between every dose,

12. The composition according to claim 11, wherein the patient does not suffer
from a treatment failure within 1 day after the last dose of 3-[5-amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide in the administration,
preferably within 2 days, more preferably within 5 days, more preferably within 7

days, most preferably within 14 days.

13. The composition according to claim 11 or 12, further comprising repeating
the administration to the patient of the three doses of 3-[5-amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide after a 3-[5-amino-4-
(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide treatment hiatus

of at least 1 month from the start of the preceding administration.

14. The composition or method according to any preceding claim, comprising
administering three separate doses of a pharmaceutical composition comprising 3-
[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide or a
pharmaceutically acceptable derivative thereof, wherein the dosing is on days 1, 4
and 7.

15. The composition or method according to any of claims 1 to 13, comprising
administering three separate doses of a pharmaceutical composition comprising 3-
[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide or a
pharmaceutically acceptable derivative thereof, over a period of five days with at

least one day between every dose administration.
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16. The composition or method according to any of claims 1 to 13, comprising
administering three separate doses of a pharmaceutical composition comprising 3-
[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide or a
pharmaceutically acceptable derivative thereof, wherein the dosing is on days 1, 3
and 5.

17. The composition or method according to any preceding claim, wherein three
doses of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methylbenzamide are administered and wherein the amount of the three separate
therapeutically effective doses of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-
cyclopropyl-4-methylbenzamide is reduced over the course of the three separate

administrations.

18. The composition or method according to any preceding claim, wherein three
doses of 3-[5-amino-4-(3-cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-
methylbenzamide are administered and wherein the initial dose of 3-[5-amino-4-(3-
cyanobenzoyl)-pyrazol-1-yl]-N-cyclopropyl-4-methylbenzamide is at least 20%
greater than either of the subsequent doses, preferably at least 30% greater, more
preferably 40% greater, most preferably 50% to 100% greater than the subsequent

doses.
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