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Pharmaceutical Composi
Field of the invention
5 The present invention relates to pharmaceutical compositions of 2-Methyl-4-
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triflioromethoxy-biphenyl-3-carboxylic acid [6-(cis-2,6-dimethyl-morphotin-4-yl)-pyridin-3-yi]-
amide, to the use of such compositions in therapeutic applications and to methods for
manufacturing such compositions. The invention further relates to a specific form of 2-
MethyM‘wtriﬂuoromethoxyvbiphenyl~3~carboxyllic. acid ~ [6-(cis-2.6-dimethyl-morpholin-4-yl)-

pyridin-3-yi]-amide and to the manufacturing and use of such form.

Background of the invention

WO 2007/131201 and WO 2008/154259 disclose compounds with activity as hedgehog
signalling pathway modulators, including Z-Met;hyl—.é'ﬁl"#triﬂuoromethoxy-bip’henyl-a--carboxylic
acid  [B-(cis-2,6-dimethyl-morpholin-4-yl)-pyridin-3-yi}-amide.  Topical  pharmaceutical

compositions are not specifically disclosed.

Summary of the invention

There is a need to provide a topical pharmaceutical composition comprising 2-Methyl-4'-

trifluoromethoxy-biphenyl-3-carboxylic acid {6-(cis-2,6-dimethyl-morpholin-4-yl)-pyridin-3-yl}-

amide which has advantageous properties such as optimum penetration of active compound
into the skin, limited systemic exposure, good stabilily and/or acceptance by the patient.
Hence, it is a general object of the invertion to provide compositions that possess such
desirable properties, and these objectives are achieved by providing a composition as
defined herein.

The invention provides in its broadest sense a topical pharmaceutical composition including

the compound 2-Methyi-4'-trifluoromethoxy-biphenyl-3-carboxylic acid [6-(cis-2,8-dimethyl-
morpholin-4-yi)-pyridin-3-yl}-amide:
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or a solvate thereof ("agent of the invention") and one or more excipients. The agent
of the invention is also identified alternatively by the name: rel-N-[6-[(2R,6S)-2,6-
dimethyl-4-morpholinyl]-3-pyridinyl]-2-methyl-4'-(trifluoromethoxy)-[1,1-biphenyl]-3-
carboxamide or N-(6-((2S,6R)-2,6-dimethylmorpholino)pyridin-3-yl)2-methyi-4'-
(trifluoromethoxy)biphenyl-3-carboxamide. For the avoidance of doubt, the above
mentioned chemical names all refer to the same chemical compound denoted by the

above chemical structure and may be used interchangeably.

In an embodiment, the invention relates to a topical pharmaceutical composition

comprising

a) N-(6-((2S,6R)-2,6-dimethylmorpholino)pyridin-3-yl)-2-methyl-4'-

(trifluoromethoxy)biphenyl-3-carboxamide;
D) dimethylisosorbide (DMI); and

C) an oily phase.

Such compositions are preferably semi-solid. It was found by the present inventors
that such compositions enable delivery of the agent of the invention into the skin in an
efficient manner, they limit the systemic exposure by maintaining permeation through
the skin at acceptable levels, they benefit from acceptance by the patient, and/or are

stable.



CA 02768457 2016-12-22

30483-186
2a

Further aspects of the invention are disclosed herein and include a solid form of 2-
Methyl-4'-trifluoromethoxy-biphenyl-3-carboxylic acid [6-(cis-2,6-dimethyl-morpholin-
4-yl)-pyridin-3-ylj-amide, methods of manufacturing and uses of these compositions.
The compositions as described prove to be useful for the treatment of dermatologica!

5 diseases as defined below.

Brief Description of the Drawings

Fig 1 shows the human skin concentrations (penetration) of 2-Methyl-4'-
trifluoromethoxy-biphenyl-3-carboxylic acid [6-(cis-2,6-dimethyl-morpholin-4-yl)-

pyridin-3-yl]l-amide following application of compositions of the invention.

10 Fig 2 shows the levels of 2-Methyl-4'-trifluoromethoxy-biphenyl-3-carboxylic acid [6-
(cis-2,6-dimethyl-morpholin-4-yl)-pyridin-3-yl]l-amide in de-epidermized pig skin 24 hrs

after epicutaneous application of compositions of the invention.

Fig 3 shows the powder X-ray diffraction pattern of 2-Methyl-4'-trifluoromethoxy-
biphenyl-3-carboxylic acid [6-(cis-2,6-dimethyl-morpholin-4-yl)-pyridin-3-yl]-amide,
15 Form A.
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become apparent when consideration is given to the following description, including the
foliowing glossary of terms and the concluding exampies.

As used herein, “agent of the invention” means 2-Methyl-4'trifluoromethoxy-biphenyt-3-

represent a solvate thereof or a prodrug thereof, a pharmaceutical acceptable salt thereof
and its mixtures. _meerabiy,, the agent of the invention is 2-Methyl-4'-trifluoromethoxy-
biphenyl-3-carboxylic acid {6-{cis-2,6-dimethyl-morpholin-d-yl)-pyridin-3-yi]-amide, present in
its free form, i.e. not as a sait.

As used herein, the terms “including”, “"containing" and "comprising” are used herein in their

exclude that (e.g. in a pharmaceutical composition) more than one compound {or a salt

thereof) is present.

it is further understood that the various embodiments, preferences and ranges of this
Further, depending*ﬁnz the specific embodiment, setected definitions, embodiments or ranges
may not apply The following general definitions shall apply in this specification, unless

otherwise specified.

As used herein, the term "solvate” is used herein o describe 3 molecular complex

comprising the compound of the invention and one or more pharmaceutically acceptable

water.

As used herein, the term “agent of the invention” also includes co-crystals of 2-Methyl-4"

triflupromethoxy-biphenyl-3-carboxylic acid [6-(cis-2,6-dimethyl-morpholin-d-yf)-pyridin-3-yl}-

melting, or contacting in solution 2-Methyl-4'-trifluoromethoxy-biphenyl-3-carboxylic acid {6-

(.t:is:-ezﬁmdi’imefhyei—marphtﬁiiﬂf»«@rvyi}-ep;gr;idi’n-r-:'S-.my_l:}famsidge- with the co-crystal former under



10

15

20

CA 02768457 2012-01-17
WO 2011/009852 PCT/EP2010/060470

.
crystallization conditions and isolating co-crystals thereby formed. Suitable co-crystal formers
inciude those described in WO 2004/078163.

As used herein, the term "Prodrug” indicales a compound that may be converted under
physiological conditions or by solvolysis to a biologically active compound of the invention.
Thus, this term refers to a metabolic precursor of an agent of the invention that is pharma-
ceutical acceptable. A prodrug may be inactive when administered to a subject in need
thereof, but is converted in vivo to an active compound of the invention. Prodrugs are
typically rapidly transformed in vivo to y;eld the parent compound of the invention, for
example, by hydrolysis in blood. 'The';}mcimg compound often offers advantages of solubility,

tissue compatibility or delayed release in @ mammalian organism. Prodrugs of a agent of the

invention may be prepared by modifying functional groups present in the agent of the
invention in such a way that the modifications are cleaved, either in routing manipulation or in

vivo, to the parent compound of the invention. Prodrugs include compounds of the invention

derivatives of alcohol groups in the agent of the invention. Suitable prodrugs include

pharmaceutically acceptable esters of the agent of the invention. As used herein, the term

"sharmaceutically acceptable ester refers to esters which hydrolyze in vive and include

those that break down readily in the human body to leave the parent compound or a salt
thereof Suitable ester groups include, for example, those derived from pharmaceutically

acceptable aliphatic carboxylic acids, particularly alkanoic, alkenoic, cycloalkanoic and

atkanediocic acids, in which each alkyl or atkenyl moiety advartageously has not more than 6

carbon atoms, paricularly formates, acetates, propicnates, butyrates, acrylates and

ethylsuccinates.

As used herein, the term "pharmaceutically acceptable salts” refers to the nontoxic acid salts
of the compounds of the invention. These salts can be prepared in situ during the final

isolation and puriﬁcatiaﬁ of the compounds, or by separately reacting the base functions with
a suitable organic or inorganic acid. Represeniative salls include, but are not limited to, the

following: acetate, adipate, alginate, citrate, aspartate, benzoate, benzenesulfonate,

dodecyisulfate,  ethanesulfonate, glucoheptanoate, glycerophosphate, hemi-sulfate,

hepianocate, hexanoate, {umarate, hydrochioride, hydrobromide, h,ytimimﬁid@r,, 2-

alenesulfonate, oxalate, pamoate, pectinate, persulfate, 3-phenylproionate, picrate, pivalate,

propionate, succinate, sulfate, tarirate, thiocyanate, p-toluene-suifonate, and undecanoate.
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5
Also, basic nitrogen-containing groups can be quaternized with such agents as alkyl hafides,
such as methyl, ethyl, propyl, and butyl chloride, bromides, and iodides; dialkyl sulfates like
myristyl, and stearyl chiorides, bromides and iodides, aralkyl halides like benzyl and
phenethy! bromides, and others.

As used herein, the term “topical pharmaceutical composition” is known in the field (e.g. see
European Pharmacopoeia, 6.3, 01/2008, 0132). Such compositions contain (i.e. include,
comprise ormns;‘s:t.-sﬂ ﬁi_i}"me-:age-ntiaf" the invention and i) a matrix. The -m'airix.j('aﬁso“ referred

to as ‘base”) contains pharmaceutically acceptable excipients and is adapted to a topical
application. Further, compositions of the invention may be formulated as gel, foam, tincture,

tions of the invention are of the solution type, characterized in that the agent of the invention
is dissolved in the matrix. In a preferred aspect the compositions are creams, having the
benefit of greater patient acceptability.

According to one aspect, the invention provides a topical pharmaceutical composition
including  2-Methyl-4trifiucromethoxy-biphenyl-3-carboxylic  acid  {6-(cis-2,6-dimethyl-
morgholin-4-yl}-pyndi-3-yijl-amide and one of more pharmaceutically accepiable excipients.

in another embodiment, the invention provides a topical pharmaceutical composition
ncluding:

a) the agent of the invention;

b) ONe of more QS_QIEHEmSj;'

c) optionally an oily phase;

d) optionally one or more antioxidants;

e} optionally one or mere consistency improvers

f} optionally one or more surfactants;

g) optionally one or more preservatives, and

h) optionally one or more gelling agents.

ncluding:
a} the agent of the invention;
b} one or more solvents;
¢) an oily phase;

d) optionally one or more antioxidants;
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8
e} optionaily one or more consistency improvers
fy optionally one or more surfactants;

g) optionally one or more preservatives; and

h) optionally one or more gelling agents

in another embodiment, the invention provides a topical pharmaceutical composition
inctuding:

a) the agent of the invention;

by dimethylisosorbide (DMI), propylene glycol and optionally one or more further sol-

vents,

c) optionally an vily phase;

d) optionally one or more antioxidants;

¢) opticnally one or more consistency improvers;

f) optionally one or more surfactants:

g} opticnally
h) opticnally one or more gelling agents.

in a further embodiment, the invention relates to a composition according to {his aspect of

the invention which contains one or more additional excipients. Suifable excipients may be
selected from the group consisting of antioxidants, gelling agents, ph adjusting agents /
buffers, agents to modify consistency, preservatives, (co-)solvents, fillers, binders,
disintegrators, flow conditioners, lubricants, fragrances, stabilizers, wetling agents,

emulsifiers, solubilizers and salts for regulating osmotic pressure. Such excipients are known

in the field, commercially available and may be identified in standard textbooks, such as the

Handbook of Pharmaceutical Excipients by R.C. Rowe et al. Such compositions are
advantageous to specifically adapt to manufacturers or patients needs and thus improve

product properties (like shelf life or patient compliance). Suitable excipients are explained

bhelow.

of more solvents may be used.

. . . . ¥

A preferred solvent in the compositions of the invention is dimethyiimsmbide (D). In one
embodiment, the solvent dimethylisosorbide (DM} is present in ;i'the-mmmsitim?ina range of
from 5.0 to 15.0 wit%, preferably at from 7.0 to 13.0 wi%. In a particular embodiment DMI is
present at 10.0 wi%.
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in another embodiment, the composition further includes the solvent benzyl alcohol. Benzy

alcohol is preferably present in an amount of up to 10 wit%, more preferably in an amount of
up to 5 wi%. in preferred embodiments, benzyl alcohol is present in the range of 0.5 to 5

wi%, e.g. in an amount of about 3 wt%.

In another embodiment, the composition further includes the solvent diisopropyl adipate

More preferably, DIPA is present at from 12.0 t018.0 wt% and most preferably DIPA is

present at 15.0 wt%.

In anhother embodiment of the invention, the composition includes the solvent propylens
giveol. In one embodiment, propylene glycol is present in the composition at a range of from
0.5 to 20 wit%, and in particular at a range of from 1.0 {o 3.0 wt%, more particularly 2.0%. In
an alternative embodiment, propylene glycol is present at a range of from 7.0 to 13.0 wi%,
narticularly 10.0 wi%.

In another embodiment of the invention, the compesition includes at feast one solvent

selected from propylene glycol and DIPA.

in another embodiment of the invention, the composition includes propylene glycol, DIPA or
a mixture of propylens glycol and DIPA in a range of 10-35 wit%, preferably in the range of

15-30%, more preferably in the range of 17-25 wi% based on the weight of the composition.

Preferably, according to the invention, the composition includes the solvent dimethylisosor-
bide (DM and an additional solvent selected from: propylene giycol and DIPA. Preferred

compositions may contain a mixture of DMI and propylene glycol, a mixture of DMI and

DIPA; or a mixture of DML, propylene glycol and BIPA, in each case optionally together with

an additional solvent or sclvents.

In another embodiment of the invention an oily phase is present, preferably comprising
medium chain triglyceride (MCT). The oily phase is any phase which is not water soluble,
and may include excipients such as medium chain triglycerides, paraffin, vaseline,

polyaitkysiloxane, isopropylmyristate, -i;s;capmll??ﬁipairm.i-ta?te;,. isoadipate and v:egieta;blze oils! olea

herbaria, i.e. castor oil, olive oil. In one embodiment, the oily phase, such as MCT, is present

at a range of from 2.0 wi% to 20 wt%. In another embodiment the oily phase is present at
from 3.0 wit% fo 18 wit%. In one particular aspect of the invention the oily phase is present at
5.0 wi%, and in an alternative is present at 15.0 wi%.
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it is understood that one or more antioxidants may be used. In one embodiment the
antioxidant is present in the composition and is selected from the group ﬁQr‘iSiS-ﬁﬁg of phenole
acid derivatives {e.g. ascorbic acid, ascorby! paimiate), tocophero! derivatives (e. g. Vitamin
E, Vitamin E TPGS), bisulfite derivatives {Na bisulfite, Na meta bisulfite) and thio urea. in a
particufar embodiment the composition includes both butylated hydroxytoluene (BHT) and
butylated hydroxyanisole (BHA). A suitable composition may contain up to 2 wi% antioxidant,
preferably 0.05 — 0.5 wi%. in a particular embodiment, the composition includes fram 0.05 to

in another embodiment of the invention the composition includes such agents. It is
understood that one or more of such agents may be used, e.g. cetyl alcohol, stearyl alcohol
and mixtures thereof. A suitable composition may contain up to 15 wt% for example from 5.0

o 10.0 wi% in total, of the consistency improver or improvers. In one embodiment, the

embodiment, the consistency improvers stearyl alcohol and cetyl alcohol are present in equal

amounts. In one preferred embndiment, the composition includes steary! alcohol in a range
of from 2.0 to 6.0 wi% and cetyl alcohol in a range of from 2.0 to 6.0 wt%. iIn a particular
embodiment, stearyt alcohol is present at 4 wt¥% and cetyl alcohol is present at 4 wi%.

Surfactants are surface active agents. 1t is understood that one or more surfactants may be

used. In an embodiment of the invention, at least one surfactant is present in the composi-

tion. In one embodiment, the surfactant or surfactants are present in the range of from 0.5 to

6.0 wi%. In a particular embodiment, the surfactants glyceryl monostearate and sodium
cetylsteary! sulfate (Lanette E®) are present in the composition. In one embodiment, glyceryl
monostearate is present at from 1.0 wi% to 3.0 wit% and sogium cetylstearyl sulfate (Lanette

E®) is present at from 0.1 to 2.0 wt%. in a padicular embodiment of the invention, glyceryl
monostearate is present at 2.0 wi% and sodium cetylstearyl sulfate (Lanette E®) is present

at 1.0 wi%.

it is understood that one or more preservatives may be used. Preservatives are included in
least one preservative is present in the composition and is selected from the group of acids
(e.g. sorbic acid, benzoic acid), alcohols {e.g. benzyl alcohol), quaternary amines, phenols,
and parahydroxybenzoates. In a preferred embodiment the preservative is benzyl alcohol.

Benzyl alcohol may also act as a {co)-solvent in the compaositions of the invention. In one
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embodiment the preservative is present in the range of from 0.5 to 5.0 wi%. Preferably,

Gelling agents may apftgicmiiy be included in the compositions of this invention to adjust
viscosity. It is understood that one or more gelling agents may be used. For example, gelling
agents may be carbomers, acrylic acid derivatives or cellulose derivatives, such as
‘hyﬁmxypmpyice[él.uzlase, A:_suit&hié_mmp&sisticm may contain uptod M%,gf;e;ﬁ:ing:aggent. inone
embodiment, the composition contains 0.5 wi% or 0.2 wit% gelling agent. Preferably, the
gelling agent is carbomer 974P.

Agents to adjust the pH or to provide a pH buifer are known in the field. it is understood that

range, it is typically provided in an effective amount. An effective amount refers to an amount

of the agent of the invention which, when administered to a mammai, particulary a human, is
sufficient to effect a treatment as defined below. Suitable amounts for the agent of the

invention may be determined by the skilled person in routine experiments; typically they are

in the range between 0.2 — 5 wt-%, preferably 0.5 ~ 2,0 wt-%, such as 0.25, 0.5, 0.75 or 1.0

wt% of the fotal composition.

The invention refates in another aspect to a method for manufacturing compositions as

described herein comprising the steps of:

1. combining the lipophilic excipients as described herein to obtain a #pophilic phase,

combining this phase with the agent of the invention, and melting the mixture.

A composition according to this invention may be prepared by processes that are known per
se, but not yet applied for the present compositions where they thus form new processes. In
general, the manufacture of a pharmaceutical composition comprises the step of combining

the agent of the invention with a matrix, e.g. by mixing, dissolving and/or lyophitizing. Such

steps may also comprise heating or coofing the materials used. The agent of the invention is
avatlable according to known processes or according {o processes as described herein; the
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individual components of the matrix are either known per se or available according to known

Processes.

descrbed herein comprising the steps of

& cambimﬁg; all iquid non-aguecus emfépients: and the agent of the invention and optionally

heating the mixture to 30 ~ 95°C to obtain a solution,

= melting the solid excipients at a temperature between 30 — 85°C to obtain a mei,

= combining the solution and melt, preferably at a temperature between 30 - 95 °C,

« gptionally adding water or an agueous phase o the combined mixture

® tjp?t?im;al-iy; cooling down the obtained mmpcssiiiam

The invention relates in another aspect to the use of such compositions as a pharmaceutical,

particularly as a pharmaceutical for the use of dermatological diseases.

Compositions comprising 2-Methyl-4'-trifluoromethoxy-biphenyt-3-carboxylic acid [6-(cis-2,6-

ar

hedgehiog signaling pathway. In paricular, the compositions herein ave useful for the

treatment of dermatological diseases. The term “dermatological diseases” as used herein

includes all types of dermatological diseases, disorders or conditions in a mammal (in

disclosed herein are useful to treat diseases or conditions including hyperproliferative skin
conditions such as basal cell nevus syndrome (also called Gorlin's syndrome andfor nevoid

signating pathway. In a futther embodiment, the invention provides a composdion for use in

treating a hyperproliferative skin condition, or a dermatological disease, disorder or condition

selected from Gorlin's syndrome, basal cell carcinoma, sebaceous hyperplasia and psoriasis.

in another embodiment, the invention provides the use of a composition as described herein

for the manufacture of a medicament for the treatment of a dermatological disease, disorder

or condition mediated by the hedgehog signaling pathway. In a further embodiment, the
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sebaceous hyperplasia and psorniasis.

in another embodiment, the invention relates to a method of treatment of a dermatological
disease, disorder or condition mediated by the hedgehog signaling pathway (particutarly
selected from the group consisting of a hyperprofiferative skin condition, or Gorlin's
syndrome, basal cell carcinoma, sebaceous hyperplasia and psoriasis), which freatment

effective amount of a composition as described herein.

In a further embodiment, the invention relates to a methad as described herein, wherein a

composition as described herein is administered in combination with another pharmaceutical-

For treatment using a composition of the invention, the appropriate dosage will, of course,
vary depending upon, for example, the type of composition used, the individual host and the
nature and severity of the conditions being treated. However, in general, for satisfactory
results in larger mammals, for example humans, an indicated daily dosage is in the range
from about 0.01 g to about 1.0g, of a compound of the present invention; conveniently
administered, for example, in divided doses up to four times a day.

The invention relates in another aspect to specific forms of the agent of the invention.

‘ - . .

carboxylic acid [6-{cis-2,8-dimethyl-morpholin-4-yi)-pyridin-3-y{]-amide in crystalline form.

Particularly, the invention relates o the polymorphic form A as defined herein, substantially
invention relates to 2-Methyl-4'trifluoromethoxy-biphenyl-3-carboxylic acid [6-(cis-2,6-
dimethyl-morpholin-d-yl}-pyridin-3-yij-amide form A ﬁ:-c:c}-m;prismg*fhe. following X-ray powder

diffraction peaks: 2-theta values 12.9, 16.5, 17.0, 18.5, 19.9, 21.2, 22.4, 24.3, 25.8 and 26.1.

Form A is produced following the synthetic methods described herein.

The invention further relates to the polymorphic form B as defined herein, either substantially

free of other polymorphic forms of the agent of the invention or in a mixture with other
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polymorphic forms of the agent of the invention. Form B is produced following the synthetic
methods described herein.
The invention further relates to the amorphous form of the agent of the invention as

described herein.

Fig 3 shows the powder X-ray diffraction pattern of polymorph A. Relative intensities are

dependent on several factors including particle size, shape and method of sample

Scintag INC, irradiation CuKa (45 kV, 40mA), continuous scan, scan rate 0.5%min (2 theta
10 value), scan range 1.5° - 40° (2 theta value).

abtained by a process as described herein.
15 Modes for carrying out the invention

The following Examples serve to illustrate the invention without !im’ifing t:he:.sccpe thereof. it
is understoad that the invention is not limited to the embodiments set forth herein, but
embraces all such forms thereof as come within the scope of the disclosure,

20
A. Synthesis of N-{§-{{28,6R)-2,8-dimethylmorpholino)pyridin-3-yl})-2-methyl-4'-
{trifluorometh oxy)biphenyl-3-carboxamide:

- \E\f/f)\?‘é .

PO B0
Pa{PPhyls, NaCO;
DME-H,0

26 Step 1. To a solution of 2-chioro-5-nitro-pyridine 1 (5.58 g, 35.2 mmol) and cis-2,8-
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(9.71

g, 70.4 mmol). The mixture was heated at 50°C overnight. After concentration, the residue is

concentrated to give crude product 3 as a yellow solid, after purification by silica gel
chromatography, obtained pure product {7.80 g, 83.2%). LC-MS m/z; 238.2 (M+1).

Step 2: The above material 3 (7 30g, 30.8 mmol) was hydrogenated in the presence of 10%
Pd-C (1.0 g) in MeOH (120 mi) under hydrogen overnight. The suspension was filtered
through celite and the filtrate was concentrated to give the crude product 4 (5.92 g) as a dark
brown oil which was used directly in the next step without further purification. LC-MS m/z:
208.2 {(M+1).

Step 3: To a solution of 3-bromo-2-methyl benzoic acid (2.71 g, 12.6 mmol), 6-((2S,6R)-2,6-

dimethylmorpholino)pyridin-3-amine 4 (2.81 g, 12.6 mmol.), and HATU (4.80 g, 12.6 mmol.)

Step 4: A mixture aéf"aﬁ-.-».{%tfiﬁuammethuxy}phgnylhomnic acid (254 mg, 1.24 mmal}, 3-bromo-
N-{6-(2 6-dimethyl-morpholin-4-yl)-pyridin-3-yi}-4-methyl-benzamide § (250 mg, 0.62mmol),
Pd(PPhs)s {356 mg, 0.03 mmol), Na,CO; (2.0M aqueous solution, 1.23 mL, 2.4 mmol} and
DME (4.5 mL} in a sealed tube was heated at 130°C overnight. The reaction mixture was
diluted with EtOAc and water. The agueous layer was extracted with EtOAc. The combined.
organic layer was washed with brine and concentrated to give the crude product which was
then purified by preparative mass triggered HPLC (Cys column, eluted with CH;CN-H.O
containing 0.05% TFA) to give N-(8-((28,6R)-2,6-dimethylmerphelino)pyridin-3-yh)-2-methyl-
4-(trfluoromethoxy)biphenyl-3-carboxamide (183.5 mg, 61.1% yield). LC-MS m/z 486.2
{M+1}.

The resultant crystalline product (Form A) was converted to the amorphous form by
dissolving in 3% w/w aqueocus ethano!, and the resultant solution spray dried at about 150°C.

Form B was prepared by heating the amorphous form in an oven at 116°C for 2 houwrs.
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14
in a further embodiment, the invention relates to a process step or steps, or an intermediate
as described herein,

B Pharmaceutical Compositions

e R

_ FormC

_{creams, solution type)

_Compositior -
Propylene Glycol
Ditsopropy! adipate(DIPA)
Dimethy! isosorbide(DML)

ABR BRI TAR TR R R R

R B R B R ORROBROBR OB BB B R OB B OB OB R OB R OB B R A B A s m— —_—T e e e e e ennsat
[ ! x } ')‘ '}

e ——————— N N NN NN "% " ALLLLLRRRRRRRR

10.00 2.00 10.00
15.00 15.00 15.00
10.00 40.00 10.00

Benzyl alcoho!
Butylhydroxyanisol
Butylhydroxytoluo
Trigyceride (MCT)
Stearyt alcohof

Cetyl alcohol

Glyceryt monostearate
Active compound®

Sodium cetylsteary! sulfate (Lanelle &%)

Carbopol 974P
Nanopure water

Total

010
{010
15.00
4 80
4,00
2.00
0.75
X
35.05
X
100.00

Comparator formulations:

_______

’

type)

| Excipient

| Steary! alcohol

Benzyl alcohol

Polysorbate 80

Water

3.00
0.10
0.10
5.00

4.00
A.80
2.00

0.75
1.00
0.50

48.65

3.80

3.00
0.10
0.10
$.00
4.00
480
2.00
1.00
0.20
43.15

1.70

..' . ) * - . . - . - : . ) . ' LY -
‘“"‘“““““‘&““\\\\-\\\-\\\~K\\‘ ASASS AL A A A A A A A A AL AE L LALLM S

vvvvvvvvvvvv =
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- Formulation XF {cream solution
- type}

" Excipient - Amount [%]

| Active compoungd*

; “medium chain triglyceride (MCT)

| Formulation XH (cream
- solution type)

vvvvvvvvvvvvvvvvvvvvvvvvvvv

Substance Amount {g]

| Mid chain triglycerides

| Stearyl a

coho!
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- Active compound”*

* “active compound” means 2-Methyl-4'-trifluoromethoxy-biphenyl-3-carboxylic acid [8-{cis-
2.6-dimethyl-morpholin-4-yl)-pyridin-3-yl}-amide

human abdominal cadaver skin dermatomized to a thickness of 500 pm). The integrity of the
skin was determined by evaluating the permeation of tritiated water, Formulations were
tested on skin samples having similar EH?G permeation. The receptor chamber was filled with
a mixture of phosphate buffered saline and fetal bavine serum (2+1,v/v, pH=7.4) as receiver
solution {Gibﬁ BRL, CH) to simulate the human physiological conditions and the systemic
removal of the drug from skin. The receiver solution contained 100 WmL of 1% penicil-
line/strepto-mycine mixture to prevent microbiological contamination. The temperature of the
cells was kept at 34+£1°C.

200 pi of receiver solution was samfpl*eedfceif{land replaced at each occasion with the same
volume of blank solution in order fo keep the total buffer volume constant during the assay
period. The time points investigated were 4, 7, 20, 24, 28, 32, 44 and 48 h after application.

Al the end of the experiment, the residual formudation on the surface of each skin sample was
removed. The stratum cormneum was separated from the epidermis/dermis by 20 -siri?'pzﬁi;negs,
and biopsies of the treated area of the siripped skin were taken. The drug content in the
receptor fluids and stripped skin was assessed by LC/MS/MS.

The flux was calculated by linear regression analysis from the slope of the linear portion of

formulation of 1.0 % active compound in ethanol/PEG (polyethylene glycol) 30/70.
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:jv‘i.tm, humanmn ipe;neifraﬁanassagy.. Th-a'iresuits sﬁ{ow that‘aii ths 't;esieci fsrm'uiiamns- pmwcie
;acce;ﬁiabie skm pé@ne?imﬁm levels, however formulation B provides an unexpectediy good

wm ARA R LA ALIAALAE LN

Formulation Skm concentration after | Skin wncemfatmn aﬁer
| 48h (ngfem?) 48h {ngfg)
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In Vivo tests

1. Test for penstration into the skin of domestic p §8

Meth'ﬂd:; The “4cm? assay" is used to measure the«tzme.—dzependent "peneimttan- 'ufan
epicutansously applied compound into the dermis of jéuvenéifl?e domestic pigs. The animais
{(weighing 12 — 18 kg) are placed in a humane restraint sling for treatment. The pharmaceuti-
cal mmpmsitimsj solution type, as prepared above, were applied once to different smalt
areas {4cm®) on the dorsolateral back at 8, 6, 4, 2, 1 and 0.5 hrs prior to euthanasia and
dissection of the freated skin samples. Next, heated metal blocks were placed on the treated
skin flaps for 1 min and the loosened epidermis was peeled off with forceps. From the de-
ie?pidermized SRisn]f’iiap“? ‘.mm- thick derma'z}srh-ems werte ;::;z'egj%a-red with' 'a ;csermamme 'fmmf which

Resufts"The’fattawmg table prwir:ies Area Under :fhe..Ceumef«{AuC);wa;iu-essof-' the agent of the
invention in pag dermis when applied epmutaneﬁtusiy in the identified compositions.

[ AUC 0-8 h {gg*hfg]
Maan {SEM)

B 075 120

\\\\\\\\\\\‘\\\\‘\\ ATLT LA A LR AL LARALA LA AL LA AR A A L LA RN TERARAAAALZA AAE A I T T T T T AR A A A A A A AAAZAAAZAZAAAAT AAAZAZAAAAAIAAAAAAAAAAL CNAARLLART LT TR AR as

G (0.75%) 3.0 (. 3?} .....
e 31068 ‘—_—_——J

+:Values from 8 dermatl samples per formulation and time point {4 pigs, 2 samples each)
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invention following apptlication of compositions B, C and D under in-vivo-conditions.

Fig 2 shows the levels of active compound in de-epidermized pig skin 24 hrs after
epicutaneous application of different formutations. Following application of Formulation B, an

{ng/g)
Mean (SEM)+

“‘ y '5 .i-i—‘-hi—‘-h - W
T TT———— — —

XF 0.4%
XH05% |

LI Sty L — — - i o o

<
L SR TR R R R R R e e e e e e N s b R e
"ﬁ ' . . . ; B
— . —t .\- - SIS A T T A A A A A e R R e A S R L A R R R LT Y
. '

hhhhhhhhhhhhhhh AR RS oY - - Ty rrr—— B BB BB P B B, B B L, UL L, R L e

vvvvvvv

.imm!.vr\—\%?t: : ~ ; e —r————— ....,.......--.-__-_______,,;“““““““““ e S RPN R e
+Mean of 6 samples per formulation (3 animals, 2 dermal samples sach)

AU
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absorption (permeation through the skin) of a formulated compound after application to 10%
body surface area {BSA) in juvenile, 12 — 18 kg weighing pigs. In addition, dermal levels of

the treated skin are determined at termination (24 hrs after application). The formulation is

applied in volumes of 5 mi to 400 cm® dorsal area (equivalent to 10% BSA of a 10 kg animal).

Blood sampieg-.asr:eaficc‘:ilzie:@ted*fmm--;a“j.usguiar vein 0.5, 1, 2, 4, 8,-_'and 24 hrs afier the

application. Dermal samples from the treated skin are prepared as described.

levels of active compound were in most plasma samples below LLOG (0.1 ng/ml}. The

fewest positive samples with the lowest levels were detected in XH and B-treated animals.

(SEM:0.11) and 0.08 (SEM: 0.04) ng/ml at 0.5 and 1 hrs after application, respectively. At
later time points the levels were below LLOQ.

3. Testforefficacy in treatment of BCCs {basal cell carcinpmas)

Methods: A total of 8 Gorlin's Syndrome patients, presenting 27 BCCs, were treated b.i.d.
with Formulation B or with vehicle for 4 weeks. The vehicle is a formulation equivalent to
Formulation B except that the active compound is replaced by an equivalent percentage of

water.

Resuits: The Formulation B was well tolerated and showed no potential for skin irritation.

Plasma concentrations of the aclive compound after 4 weeks' treatment were below

detection level (0.05ng/ml) in 4/8 patients (highest plasma leve! detected was 0.11ng/mL).
Mean skin concentrations of the active compound were 737ng/g (BCC) and 605ng/g
(uninvolved skin). BCCs freated with the Formulation B (n=13) showed complete clinical

rasponse i 3, partial response in 9 and no response in 1 BCC. Except for one partial

response, the vehicle produced no clinical response in any of the 14 treated BCC's.

40.8% and 10.5%, respectively (3D digital photography). Histologically, the residual tumor

cells nesis showed an average 60% reduction of Ki-67 proliferating cells in the iesions
treated with Formuiation B vs. '%ﬁéhislf& Biomarker analysis showed that, except for one
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patient, Gli 1, Gli 2, Pteh 1 and Pich 2 mRNA level reductions correlated with clinical

outcome.

in the treatment of BCCs in Gorlin's Syndrome patients. Since the use of other currently
available topicals for treatment of BCCs is limited by skin irritation, treatment with formula-
tions of the present invention in NBCCS patients may offer a significant and unexpected

-:advantage,-
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CLAIMS:
1. A topical pharmaceutical composition comprising
a) N-(6-((2S,6R)-2,6-dimethylmorpholino)pyridin-3-yl)-2-methyl-4'-

(trifluoromethoxy)biphenyl-3-carboxamide;

D) dimethylisosorbide (DMI); and

C) an olly phase.

2. A composition as claimed in claim 1 further comprising diisopropyl adipate
(DIPA).

3. A composition as claimed In claim 1, wherein the dimethylisosorbide (DMI)

in a range of from 5.0 to 15.0 wt%.

4. A composition as claimed in claim 2, wherein the diisopropyl adipate
(DIPA) is present in the range of from 10.0 to 20.0 wt%.

5. A composition as claimed in claim 2, further comprising propylene glycol in
the range of from 0.5 to 20 wt%.

0. A composition as claimed in any one of claims 1 to 5, further comprising

benzyl alcohol in an amount of up to 10 wt%.

/. A composition as claimed in claim 1, wherein the oily phase Is a mid chain
triglyceride.
8. A composition as claimed in claim 1, for use in the treatment of Gorlin's

syndrome or basal cell carcinoma.
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