(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

19) World Intellectual P It
(19) World Intellectual Property N 0 A 800 110 A 0 0O A A 0

Organization
(10) International Publication Number

International Burecau
WO 2021/105695 Al

(43) International Publication Date
03 June 2021 (03.06.2021) WIRPO I PCT

(51) International Patent Classification:
A610 7/02 (2006.01) A61K 8/49 (2006.01)

(21) International Application Number:
PCT/GB2020/053031

(22) International Filing Date:
27 November 2020 (27.11.2020)

(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
1917327.7 28 November 2019 (28.11.2019) GB

(71) Applicant: VICORE PHARMA AB [SE/SE]; Kornhamn-
storg 53, SE-111 27 Stockholm (SE).

(72) Inventors: DALSGAARD, Carl-Johan; Kormhamnstorg
53, SE-111 27 Stockholm (SE). JOHANSSON, Christina;
Kornhamnstorg 53, SE-111 27 Stockholm (SE).

(74) Agent: MCNEENLEY, Stephen Phillip; Potter Clarkson
LLP, The Belgrave Centre, Talbot Street, Nottingham NG1
SGG (GB).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AQO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ. EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, IT, JO, JP, KE, KG, KH, KN,
KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD,
ME., MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,
SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, T1J,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))

(54) Title: NEW USE OF ANGIOTENSIN II RECEPTOR AGONIST

(57) Abstract: There is provided N-butyloxycarbonyl-3-(4-imidazol-1-ylmethylphenyl)-5- isobutylthiophene-2-sulfonamide (C21), or
a salt thereof 1n a method of inhibition of hair growth, as well as compositions comprising C21 and medical and cosmetic methods
of inhibition of hair growth in subjects.

w0 2021/105695 A 1M HHD N0 0 A0 008 00



WO 2021/105695

iU

30

NEW USE OF ANGIOTENSIN I KECEPTORK AGONIST

Field of the Invention

This invention reiates 10 the new use oFf & kKnown compound in meadicine and/or
in cosmetics, and to compositions comprising it.  In particular, the invention
refates {0 the use of the compound and those compositions in the inhibition of
hatr growth,

Background ang Prior Art

Hair is a characteristic feature of ali mammails, including humans. It is primarily
composed of proteins, in particular keratin, and is produced in hair follicles,
which are epidermal appendages within the skin.

Hair production occurs in three phases, anagen (the growih phase), catagen
(the transiticnal phase} and telogen (resting or shedding phase).

Hair growth during anagen is relatively constant (L cm/month), which means
that anagen duration (typically 3 vears in a normal human scaip) determines
the final langth of the hair.

The hair tollicle begins 1o inveolute as it enters catagen, which generally lasts
about two weeks, during which time the lower two-thirgds of the follicie
undergoes compiste involution.

Telogen foliows catagen, whereupon the follicie remains dormant for
approximately three months. During teiogen, the hair fiber is shed from the
Scaip in a process called exogen. Telogen terminates with the commencement
of {he next anagen phase of the next hair cycie.

There are obvicusly many reasons why individuals wish to remove some or all
hatr from specific sites of the body.

in Western societies in particuiar, the removal of unwanted hair has mainly

been the preserve of women, bul these days the freguency of epilation for

cosmelic reasons is increasing in men. Other motives for hair removal inciude
1
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reasons connected o professions (e.g. models, actors, etc.} and sport {&.g.

swimmers, cyclists, etc.}.

Hair removal is typically carried ocut by mechanical removal (gpilation) or
chemical degradation (depilation) of the hair.

Eptiation includes shaving or plucking and/or waxing, which latier two processes
Wwork oy pulling the hair out from the roots. Shaving can result in skin irritation,
and removing hair by the root can pe very paintul., This is because the hair
toilicie is surrounded by a small muscie that is attached {0 nerve endings.

{Chemical depilation removes hair by Cleavage of disulfide bonds in the hair fiber,
as well as denaturation of the associated protein matrix. Thioglycolates are the
most commonily emiployed, but thiclactates and sulfides are also used. All work

by acting as redgucing agents,

Although such a process avoeids the pain associated with waxing, the hair merely
Breaks’ near the skin surface, and re-growth occurs within a relatively short
period of time. Thus, continuous use of products is required. Further, because
thioglvcolates only work at high pH values {e.g. about pH 12 fto 13}, such
praparations necessarily inciude strong bases, which c¢an cause irritant
dermatitis. Sulfide-based depilatories {which are powders) are more affective
hatr removers but are even more iritating than thiogivcolates, produce an
unpleasant odour on application, and are poisonous if ingested.

Examipies of therapeutic applications in which inhibition of hair growth would be
desirable, inciude the presence of dermatoiogical disorders (e.4.
psevdofolliculitis barbae), hirsuitism and/or hypertrichosis, in which individuals
suffer from excess hair growth for various reasons. Individuals who have hair
pearing naevi may also wish to achigve partial or total inhibition of hair growth.

Some medications are Known £o cause hair loss. For exampie, anagen effiuvium
s a form of diffuse hair loss that Tollows administration of anticancer
chemotherapeutic agents, radiation treatment, and various chemicals.
Chemotherapy-induced alopecia (CIA) has an estimated incidence of 65%. CIA
results from the direct toxic insult to the rapidly dividing hair follicie celis in
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anagen, {eading to abrupl cessation of mitotic activity. As a result, the growing
hair shaft is only partially keratinized, causing hair fiber breakage.

The Renin-Angictensin System (RAS) is a key regulator of biood pressure
homeostasis. Renin, a proteass, cleaves its only known substrate
(angiotensineogen) to form angictensin 1 (Ang I}, which in turn serves as
substrate to angiotensin converting enzyme (ACE) to form angictensin II {Ang
I3, The endogenous hormone Ang I is a linear octapeptide (Aspl-Args-Val>-
Tyr-Ile>-His®-Pro’-Phe®), and is an active component of the RAS,

The angictensin 11 type 1 (ATL) receplor is exprassed in most organs, and is
believed 10 be responsible for the majority of the pathological effects of Ang 11,

Several studies in adult individuals appear (o demonstrate that, in the
modulation of the response following Ang II stimulation, activation of the Ang
11 type 2 {(ATZ) receptor has opposing effects to those mediated by the Ang 1l
Type I (AT1) receptor.

The ATZ receptor has also been shown 1o be invelved in apoptosis and inhibition
of cell proliferation {(de Gasparo M. ef af., Pharmacol. Rev., b2, 415 (2000)}}.

International patent application WO 2002/0968835 describes the preparation of
imidazolyi, triazolvl, and telrazolyl thiophene sulifonamides and derivatives as
ATZ recepior agonists. Of the compounds described in that document (3s
Example 1)} is  N-putvioxycarbonvi-3-{4-imidazol-1-vimethviphenyii-5-iso-
butvithiophene-2-suifonamide {Compound 21 or, as used hersinafier 'C217),
which was selected for clinical development from a group of about 20 related
analogues as a selective ATZ receptor agonist. (21 is now in clinical
deveiopment for freatment of disorders in which treatment with an ATZ receptor
agonist is belisved (o be beneficial, including idiopathic pulmonary fibrosis {(IPF)
(see, for exampieg, international patent application WO 2016/135475}),

(21 has aiso been indicated 1o be of potential use in the Ireatment of infer a/ia,
stroke, spinal cord injury, sickie cell disease, muscular dystrophy, cancer
treatment-related cardiotoxicity, peripheral neuropathy and systemic sclarosis
(see, for example, international patent applications WO 2004/046141, WO
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2016/092229, WO 2016/107379, WO 2016/138475, WO 2017/221014, WO
2019/008392, ang US patent application US 2012/035234).

During a Phase I clinical trial, conducted to investigate the sately, tolerability
and pharmacokinetics of C21, it was surprisingly discoversd that s
administration induced hair 10ss. N other adverse side effects were observed
and, after cessation of treatment, hair grew back.

The expected pharmacoiogical effects of agonism of the ATZ receptor are
gdescribed in general in de Gasparg ef af supra. It is not mentioned in that
document, or anvwhere else to the applicant’s knowledge, that agonism of the
ATZ receptor may inguce hair loss, Indeed, normal human hair follicies do not
express the ATZ receptor (see Takeda et g/, Srit. 1. Dermatol., 347, 276
(2002} ), which makes the finding reported herain even more remarkable.

Disciosure of the Invention

According to the invention, there is provided (21 or a pharmaceutically- or
cosmetically-acceplable salt thereof for use in a method of inhibition of hair
growth.

By Cinhibition of hair growth', we Include stopping nhairs from growing oy any
mechanism, as well as the ingucement of oss {i.e. removal} of existing hairs
by any mechanism. In this respect, inhibition of hair growth includes both the
inhibition or prevention of anagen growth phase, and/or the enhancement or
promotion of catagen and/or telogen phasss.

Thus, there is further provided,

(a3} C21 or a cosmeticaliv-acceptable sall thereof for use as a cosmetic
and/or in cosmetic preparations, and/or as part of a medical device,
which cosmetics, preparations or gevices are suitable for use in the
inhibition of hair growth, and

(b)Y 3 meathod of medical treatment and/or cosmetic treatment comprising
inhibition of hair growth, which method comprisas administering (21 or
a cosmeticallv-acceptable sall thereof to a subject in need of such
treatment.,
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CZ21 and saits thereof thatl are discliosed herein for use in any medical indication,
cosmetic application, pnarmaceutical formuiation, cosmetic preparation or other
tuse connected with the inhibition of hair growth are referred 1o hereinafter
together as ‘the compounds of the invention’.

Galts of C21 that may be mentioned include pharmaceutically- and/or
cosmetically-acceptable acid addition salts and base addition salls. Such salts
may be formed by conventional means, for example by reaction of free
compound with one or more eguivalents of an appropriate acid or base,
optionally in a solvent, or in a medium in which the salt is insoluble, foliowed
by removal of said selvent, or said medium, using standard technigues (e.g. in
vacuo, by freeze-drying or by fitration). Salls may aise be prepared by
excnanging a counter-ion of active ingredient in the form of a salt with another
counter-ion, for example using a suitable ion exchange resin. Preferred salts of
(21 include acid addition salls, such as HCI salls, alkaline earth salts, such as
magnesium and caicium salts, and alkalli metal salts, such as potassium or,

preferably, sodium salts.

Although C21 and salls thereof may possess biclogical activity as such, certain
pharmaceutically- or cosmetically-acceptable (e.g. protected’) derivatives of
(21 may exist or be preparad which may not possess such activity, but may be
administered and thereafter be melabolised in the body to form C21. Such
CoOMpounds (which may possess some piological activity, provided that such
activity is appreciably lower than that of C21) may therefore be described as
‘precursors’ or ‘prodrugs’ of C21.

As used herein, references {0 precursors or prodrugs will include compoundgs
that form a compound of the invention, in an experimentaliv-detectable
amount, within a predetermined time, following administration. Al precursors
ang progrugs of CZ21 are included within the scope of the invention.

Compounds of the invention are particularly useful in the inhibition of hair
growth, inciuding the removal of hairs from a subject.

‘Hemoval® of hairs includes the inducement or acceleration of loss of hairs,
and/or of hair growih inhibition, in a subject that has either a medical need for
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such hair ioss or hair growth inhibition, or wishes o induce such hair 10sS or
hair growth inhibition for other {e.g. cosmetic) reasons.

Medical conditions in which inhibition of hair growth or inducemeant of hair loss

may be desired or required inciude any condition characterised by abnormal

LA

hair growth, including all forms of hypertrichosis (including congenitat
hvpertrichosis lanuginegse, congenital  hypertrichosis tsrminalis, nevoig
hyvpertrichosis and acquired hypertrichosis) and hirsutism.  Also included are
conditions in which indiviguais have hair bearing naevi, or pseudofoliiculitis
barbae, psaudofolliculitis, hair from grafted donor sites, and men undergeing

10 sex-change operations,

As described above, the use of C21 and salts thereof in the inhibition of hair
growth, and/or in the inducement of hair loss, In subjects is not just Hmited o
those fhat have a medical need, but aiso may inciude any individuat who may
15  wish to inhibit hair growth, or {0 remove hairs from any part of their body, for
any reason, including a cosmetic reason, a psychological reason or a
professionat reason (e.g. models, actors, swimmers, cyclists, etc. ).

According to several further aspects of the invention there is provided a
20 compound of the invention for use as a depiiatory; a depilatory preparation
comprising a compound of the invention; as well as 8 method of inhibiting hair
growth and/or inducing hair 10ss in a subject which method comprises the
administration of a compound of the invention 1o a subject in nead thereof,

25 “Subjects’ include mammalian (particularly human) subiects.

in accordance with the invention, compounds of the invention may be
administered locally or systemically, for example orally, intravenously or
intraarterially (including by intravascular and other perivascuiar devices/dosage
3 forms {(e.g. stents)), intramuscuiarty, cutaneousiy, subcutaneously,
transmucosally  (e.g. sublingually or buccally), rectally, infravaginally,
transdermailly, nasally, pulmonarily {e.g. tracheally or pronchially), topically, or
by any other parenteral route, in the form of a pharmaceutical preparation
comprising the compound{s} in pharmaceutically- or cosmetically-acceptabie

(4
LA
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Inhibition of hair growth or inducement of hair {0ss may be inguced by systemic
administration of a compound of the invention, for example by way of oral
administration {e.g. as described hersinafter), by way of a parenteral route
(e.g. by injection), or by way of pulmonary administration, for example as
described in internationat patent application WO 2020/095042.

Other modes of delivery of compounds of the invention inciude opical
administration. In such a mode of administration, absorption of compound of
the invention into systemic circulation may occur, or the compound of the
invention may act ocally al the site at which inhibition nair growih and/or
inducement of hair 1oss is desired or reguired (e.g. the mucosa or, mors
preferably, the sking.

Compounds of the invention are administered in an appropriate {(for exampie
topically-~-acceptable} vehicle suitable for application to said site. In this respect,
compaounds of the invention will generally be administered in the form of one or
more formulations in admixture with a (e.g. pharmacsutically- or cosmeticatly-
acceptable) adjuvant, diluent or carrier, which may be selected with due regard
to the intended route of administration (e.g. topically o the mucosa or,
preferably, the skin) and standard pharmaceutical, cosmetic, or other, practice.
Acceptable carriers may be chemically inert to the active compounds and may
have limited {or preferably no) detrimental side effecis or toxicity under the
conditions of use. Such carriers may also impart an immediate, or a modified,
release of the active ingrediant.

Suitable pharmaceutical formulations may be commercially available or may
ofherwise be prepared according to technigues that are described in the
literature, for example, Remington The Science and Practice of Pharmacy, 227
edition, Pharmaceutical Press (2U14) ang Martingale — The (omplete Drug
Reference, 38Y Edition, Pharmaceutical Press (2014) and the documents
referred o therein, the relevant discigosures in all of which documents are
heraby incorporated by reference.

Otherwise, the preparation of suitable {(e.g. cosmetic) formulations including
compounds of the invention may be achieved non-inventively by the skilled
DErson using routine technigues.
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Compounds of the invention may be in the form of an agueous formuiation such
as an emuision, a suspension and/or a soiution {e.g. an {optionally) buifered
aguecus formulation, such as a phvsioiogical saline-containing formulation, a
phosphnate~-containing formulation, an acetate-containing formulation or a
borate-containing formulation).

Active ingredient may further be combined with appropriate exciplients to
prepare creams, foams, gels, pastes, gintments, lolions, liguids, etc.

Suitable carrier materials for use in Creams or foams include hydroxypropy
methyl cellulose, corn gluten powder, sodium dodecyl sulfate, acryviamide,
sodium fatty aicohol polvoxvethviene ether suilfonate, gelatin, polyethviene
givcols, Suitable gel-forming materials include alginates, hvaluronic acid,
gummi fragacanthae, gelatin, pectin, glycerin, propanediol, carrageenan, gelian
guim, celiviose derivatives, carbomer and starch, Xanthan gum, cationic guar
guim, agar, nonceliulosic polysaccharides, saccharides such as glucose, vinvi
poltymers, acrylic resins, polyvinyl aicohol, carboxyvinyt polymer.  Suitable
excipients for use in pastes or ointments inciude giveerin, vasealineg, paraffin,
polyethviene glycols, etc. Suitable ingredients for use in iotions include
polyethviene glycols, propanediol cellulose derivatives, glvcerin, nonceliviosic
polysacchariges. Liguid  formulations may include viscosity modifiers,
nvalureonic acid, sugars such as giucose and lactose, emulsifiers, puffering

agents, aicohols, preservatives, aic.

Topical formulations comprising compositions of the invention may inciuds
surfactants, emulsifiers and/or penetration enhancers, such as polvoxyetnyiens
agsters, including polyoxyl 8 stearate, polvoxyl 3.2 stearate, polyoxyi 40 stearate,
polvoxyl 100 stearate and polvoxvi 15 hydroxystearale;, hexadecano! {(cetlyl
aiconol); fatty acids {e.g. siearic acigd}; monocacy! glvcerides (e.g. glycervi
monestearate); polvethoxviated alcohols; polyvinyl aicohols; polyol esters;
polyvoxyvethviene alkyl ethers, including polyoxyl cetostearyl ether, polvoxvi
lauryl ether, polvoxyeathylene sorbitan monooleate and poilvoxyl stearyl ether;
polvoxviglvcerides, including lauroyl  polyvoxvigiycerides and  stearovl
polvoxvigivcerides; sorbitan esters, inciuding sorbitan oleate.  sorbitan
monopaimitate and sorbitan monostearate; sodium lauryi sulfate; polysorbates,
including polysorbate 40 (polyoxyethviene (20} sorbitan monopalimitate),
&
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polysorpate 60 (poivoxvethviene (£U) sorbitan monostearate), polvsorbate 20
(poivoxyethviene {(20) sorbitan  monolauratey and  polysorbate 80
(poivoxyethviene (20} sorbitan monooleate); polvoxvethviene castor oil
derivatives; ethoxvialed fatly acid esters; polyvoxviglvcerides; lauryl dimethyi
amine oxide; bile salts {e.g. sodium deoxycholate, sodium  cholate);
phospholipids; N,N-gimethvidodecylamine-N-oxide; nexadecyitrimeathyi-
ammoenium bromide; poloxamers,; lecithin, sterois {e.g. cholesterol); and the
Hice,

Topical formulations comprising compoesitions of the inveniion may further
include thickening agents, such as acrviovidimethvilaurale/VP copolymaer;
moisturizing agents, including paraffin oil, silicone ofl, givcarol, glvcerin,
polvethvienea glycol, trehalose, gliycerol, petrofatum, hyaluronic acid and salts
{e.g. sodium and potassium saits) thereof, octancic/caprviic trigivceride, and
the like; as well as pH modifiers, such as acids, bases and pH buffers;
antioxidants, such as vitamins and glulathione; and preservatives, such as

phenoxyethanol, ethyihexyl glivcerin, and the like.

According to a further aspect of the invention there is provided a composition
comprising a compound of the invention and one or more pharmaceutically- or
cosmetically-acceptabie excipient, sucn as an adjuvant, diluent or carrier.
Frefterred formulations are suitable for application locally {o &.g. the mucosa or,
more preferably, the skin, and therefore comprise 3 topically-acceptable

adiuvant, diluent or carrier.

Formuiations comgprising compounds of the invention may thus be suitable for,
adapted for, and/or packaged and presented for, topical administration for use
in the inhibition of hair growth and/or the promotion of hair loss by way of direct
topical administration of that formulation.

Administration of active ingredients may be continuous or intermittent,

The mode of adgministration may aiso be determined by the timing ang
frequency of administration, bul is also dependent, in the case of the
therapeutic treatment of a8 medical condition, on the severity of that condition,
or otherwise on the need for hair removal,

kP
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The amount of active ingredient in a formuliation will depend on the severity of
the need for hair l0ss, and on the subject, £o be treated, but may be determinegd
by the skilled person.

In any event, the practitioner, or other skilied person, will be able to delerming
routinely the actual dosage, which will be most suitable for an individual subject.
Dosages mentioned herein are exempilary of the average case; there can, of
course, be individual instances where higher or lower dosage ranges are
merited, and such are within the scope of this invention.

Doses may be administerad between once and four times {(&.¢. between 1 and
3 times) daily for up to three (a.g. two) weeks, &.g. up 1o one week, such as 4
days or 3 days. Such treatment periods may be repeated as appropriate, The
nair 10ss may occur during or up o 4 weeks after treatment, e.g. up to 3 weeks
after treatiment, such as 1 or 2 weeks after treatment.

Suitable oral daily doses {Caicuiated as the free base} of C21 in adult subjects
(average weight e.g. 70 kg), may be up to about 600 mg, inciuding about 400
mg and about 200 mg, and no lower than about 50 mg .

Appropriate concentrations of compounds of the invention in a iopical
formulation as described above may be about §.00001 mg/mbL (e.g. about 1
mg/mb, such as 10 mg/mbi) up to aboul 200 mg/mi, in all cases caiculated as
the free {(non-sail) compound.

Appropriate topical doses of compounds of the invention are in the range of
about 5 ng/cm? to about 20 ma/cm? of treated area, such as up to 10 ug/cm?
of treated area, in all cases caicuiated as the free (non-sait) compound,

in any event, the dose administerad 1o a mammal, particularily a human, in the
context of the present invention should be sufficient {o effect a response in the
supject over a reasohnabie timeframe {as describeg hereinpefore). Une skilieg
i the art will recognize that the selection of the exact dose and composition
and the most appropriate delivery regimen will aiso be influenced by infer alia
the pharmacelogical properties of the formulation, the nature and severity of
the condition being treated, and the physical condition of the recipient, as well
as the age, condition, body weight, sex and response of the subject to be
10
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treated, and the stage/severity of the disease, as well as genetic differences
between subjects.

In the uses and methods descriped herein, compounds of the invention may
aiso be combined with one or more other deptlatory agents. Subjects mayv thus
also (and/or already) be receiving said depilatory agents, by which we mean
receiving a prescribed dose of one or more of those depilatory agents mentioned
herain, prior to, in addition to, and/or following, treatment with a compound of

the invention,.

Such depilatory agents that may pe used in combination with compounds of the
invention in the inhibition of hair growth and/or promotion of hair loss include
satts (&.g. sodium, polassium or calcium saits) of thioglveolic acid or thiolactic
acid, and sulfides of strontium, calcium or barium.

When compounds of the invention are 'combined’ with other depilatory agents,
the aclive ingredients may be administered together in the same formulation,
or administered separately (simultaneocusly or sequentiallyy in different
formuiations.

Such combination products provide for {he administration of compounds of the
invention in conjunction with the other therapeutic agent, and may thus be
presented either as separate formulations, wherein al ieasi one of those
formuiations comprises a compound of the invention, ang at least one comprises
the other depilatory agent, or may be presented (i.e. formuiated) as a combinead
preparation {(i.e. presented as a singie formulation including a compound of the
invention and the other depilatory agent).

Thus, there is turther provided:

({1} a pharmaceutical formulation inciuging a compound of the invention;
ancther depilatory agent; and a pharmaceutically- or cosmetically-acceptabie
adiuvant, diluent or carrier {(which formuilation is hereinafter referred to as 3
‘combined preparation’); and

(£} a Kil of parts comprising components:

il
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(A} a pharmaceutical formulation including a compound of the invention in
admixiure with a pharmaceutically- or cosmetically-acceptable adjuvant,
dituent or carrier; andg

(B} a pharmaceutical formulation including ancther depiiatory agent, in
admixture with a pharmaceuticaily~ or cosmeticaliv-acceptable adjuvant,
gdituent or carrier,

which components {(A) and {B) are sach provided in a form that is suitable for

administration in conjunction with the other.

According to a further aspect of the invention, there is provided a method of
making a Kit of parls as defined above, which method comprises bringing
component (A}, as defined above, Nto association with a component (B}, as
defined above, thus rendering the two components suitable for administration
i conjunction with each other.

By bringing the two componants 'into association with' sach other, we inciude
that components (A} and (B) of the kit of parts may be:

(i} provided as separate formulations {i.&. independently of one ancther), which
are subseqguently brought together for use in conjunction with each other in
combpination treatment; or

(ii} packaged and presented together as separate components of a combination
pack’ for use in conjunction with each other in combination treatment,

Thus, there is further provided a Kit of parts comprising:
(I} one of componeants (A) and (B) as defined heresin; together with
(I1} instructions to use that component in conjunction with the other of the two

components,

The kits of parts described herein may comprise more than one formulation
including an appropriate quantity/dose of a8 compound of the invention, and/or
more than one formulation including an appropriate guantity/dose of another
depiiatory agent, in order to provide for repeat dosing. If more than one
formuiation {(comprising either active compoundg) is present, such formulations
may be the same, or may be different in terms of the dose of either compound,

chemical compeosition{s) and/or physical form(s).

12
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With respect {0 the kits of parts as described herein, by administration in
conjunction with', we include that respective formulations comprising a
compound of the invention and other depiiatory agent are adminisiered,
seguentially, separately and/or simuitaneocusiy, over the course of treatment of
the condition.

Thus, in respect of the combination product accordging to the invention, the term
‘administration in conjunction with’ inciudes that the two components of the
combpination proguct {compound of the invention and other deptiatory agent)
are administered {(optionally repeatediv}, either together, or sufficiently closely
in time, to enable a bensficial effect for the subiect, that is greater, over the
course of the treatment of the condition, than if either a formulation comprising
compound of the invention, or a formulation comprising the other depiiatory
agent, are administerad (oplionally repeatedly) alone, in the absence of the
other component, over the same course of treatment. Determination of
whether a combpination provides a greater beneficial effect in respect of, ang
over the course of treatment will depend upon the condition to be treated, but
may be achieved routinely by the skilled person.

Furthier, in the context of a kit of parts according to the invention, the term 'in
conjunction with’ includes that one or other of the two formulations may be
administerad {(optionally repeatedly) prior to, after, and/or at the same time as,
administration of the other component., When used in this context, the ferms
‘administered simuitanecusty’ and administered at the same time as’ inciude
that individual doses of the relevant compound of the invention and other
depilatory agent are administerad within 48 hours (e.g. 24 hours) of each other.

n a further aspect of the invention, there is provided a process for the
preparation of 3 combined preparation as hereinpefore deflined, which process
comprises bringing into association a compound of the invention, the other
dgepilatory agent, and at ieast one {e.g. pharmaceutically~- or cosmeticaily-
acceptable) excipient,

Wherever the word ‘aboul’ is emploved herein, for example in the context of
amounts, such as concentrations and/or dosas of active ingredients, pHs, stc,
it will be appreciated that such variables are approximate and as such may vary

H-

by * 10%, for exampie “% and preferably = 2% {e.g. £ 1Y%} from the

13
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numbers specified herein., In this respect, the term ‘about 10% means &.4g.
+10% about the number 10, i.e. between 9% and 11%.

Compounds of the invention have the advantage that they have considerably
less side effects, and/or are much safer than current depilatory agents that are
kKnown o inhibit hair growth and/or 1o induce hair loss, whether those prior art
agents are administered topically or systemically.

The uses and methods described herein may ais¢ have the advantage that, in
the innibition of hair growth or the inducement of hair ioss, they may be more
convenient for the subject than, bhe more efficacious than, be igss toxic than,
have a breoader range of activity than, be more potent than, produce fewear side
effects than, or that it/they may nave other useful pharmacoiogical properties
over, similar methods (treatments) known in the prior arl, whether for use in
the inhibition of hair growth/inducement of hair ioss or otherwise,

The invention is illustrated by the foliowing exampie.

Exampis
Clinicatl Trial

A Phase 1, randomized, double-blind, placebo-controlied study was conducted
in healthy male and female volunteers to investigate the safety, tolerapiiity and
pharmacokinetics of ascending single and multiple oral doses of C21, with an
open iabel arm to investigate the effect of food.

The highest dose of C21 previgusly tesied in healthy maie voluntesrs was
100 mg once daily for 1 or 8 days.

Part A of the study involved administering to 10 male and female subjects (8
active and 2 placebo) daily dose regimens of either 100 mqg b.i.d., 200 mg g.d.
or 200 mg b.i.d. of 21 for assessmenis o¢of safety, tolerapility, and
pharmacekinetics of C21 and its major metabolite (known as 'M17).

Additionally, the effect of food on the pharmacoekinetics of C21 was investigated

in an open labal manner in an additional L0 male and female subjects at a single

oral dose of 75 mg. Subjects received two single doses of 75 mg of C21 at least
14
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3 days apart in a randomized fashion in either in fasted or fed states, A US
FDA-recommended high-fat breakfast was used to investigalte maximum effects

Part B was a randomized, double-blind, placebo-controiied ascending multiple
dose study in healthy male and female volunteers., Prior to commencing Part
B, the safety and pharmacokinetics was analyzed from Part A, and it was
verified thatl the dose strengths and the different daily regimens could be safely
administered o humans without the risk of accumulation.

Each dose ievel was investigated with a gifferent cohort of eight subiects {6 on
active grug and 2 on placebo). Subjects received muitiple doses of C21 b.id.
for 8 days. All daily dose regimens were multipies of LO0 or 200 mg doss
strength as tested in Part A,

Muitiple doses were administered in an escaiating manner. A staggered 4gosing
approach was used, in which two subjects {1 active and 1 piacebo) were dosed
first and, if there were no safety concerns with the two sentine! subjects, the
remaining 6 subjects (5 active and 1 placebo) were dosed.

Safety was monitored throughout the study by the documenting of adversa
avents and serious agverse events, as well as clinical laboratory tesis
(hematology, clinical chemistry and urinalysis), vital signs (puise rate,
respiratory rate, supine biood pressure and body temperature}, l.Z-iead
electrocardicgrams (ECG; cardiac intervals, PR, QRS, QT and corrected QT
L QTC] interval), continucus 12-lead ELG telemetry, physical examination and

shit lamp examination.

The investigational product was a soiution of 21, 2.5 mg/mi (as parent), for
oral agministration, the composition of which is described in the table below:

00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

C21 Active 2.6 mg
Pharmaceutical :

ingredient

i5
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AN

10

i

Sodium carbonate, Buffer component  0.50 mg
ANNYArous

00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

 Sodium carbonate
(1 M aqueous solution)

' Sodium hvdrogen carponate | o4 Regulator
{1 M agueous solution)

Water, purified Solvent ' g.s. to 1L omi

The carbonate buffer was prepared by dissolving scdium carbonate and sodium

hvdrogen carbonate in purifieg water at ambient temperature. C21 was added
and the mixture was stirred at ambpient temperature until 3 compiete solution
was obtained. The pH was checked and, if needead, corrected by addition of 1 M
sodium hyvdrogen carbonate or 1 M sodium carbonate to pH 9-10.

The placebo seolution was an aguecus selution of Citric acid buffer containing
dgenatonium benzoale, the composition of which is described in the {abie below:

00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Citric acid monohvdrate Buffer component

Mg
Denatonium benzoate Flavouring agent 3 ug*

{8.55% solution in
ethanol)

Hydrochicric acid ’ oH Regulator q.s. to pH 2.0-3.5 ‘
' Sodium hydroxidge ok Regulator Gg.5. to pH 2.0-3.5
Water, purified To 1.0 mi |

* As denatonium benzoate

The placebo solution was prepared by dissolving citric acig monohvydrate ana
denatonium benzoate in purified water at ambient temperature. The pH was
checked and, it needed, adjusted with sodium hydroXxide or hydrochioric acidg to
pH 2.0-3.5.
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In subjects that received 200 mg C21 b.i.d. {total daily dose: 400 mg), there
were no sericus adverse events reported, and no clinically sighificant 2CG
changes, post dose trends, changes in vital signs, abnormal read-outs in clinical
laboratory tests {liver transaminases, bilirubin, serum creatining, neutropenia,
mphopenia or thrombocoviopenia), clinicatly significant findings in 12-lead ECG
telametry or siit lamp experiments, were noted., However, unexpected hair 1oss
was noted in most of the subjects,

One supject was abroad during that time and could not return for an
unscheduled visit, He reported by phone that he could pull out his hair in tufts
without any pressure or pulling. After showering, there was g ot of hair in the
tray. Remaining body hair {(chest, armpits, legs, pubic hair} could easily be
pulied out, without appiving force and without pain. During further follow-up
call a coupie of weeks later, the subject reported beginning of hair re-growth.

A second subiect reported that he could pull out his hair without much force.
He reported that his nose hair had fallen out as had that of his beard. Remaining
body hair {(chest, armpits, legs, pubic hair) was easily pulled out, without any
pressure oF pain.  The subject was referred 1o g dermatologist. Again, a few
gavys later, the subject reported the beginning of hair re-growth,

A third subject did not show any signs of hair loss at a first, unscheduled, visit
but, during a follow-up telephone call a few days later reported hair 10ss on his
head, as well as his beard, chest and armpit. A couple of weeks later, the subject
reperted a mild improvement of the symptoms.

A Tfourth subject noticed that his hair could be pulled out quite easily, without
resistance, but did not seem to be falling out by itself. Visually, hair loss was
not noticeable. During the examination, beard hair and the hair on the legs
could be easily pulled out. The subject was referred o a dermatoiogist. The
subject reported the beginning of hair re-growth during the follow-up phone
calls g week or two later.

17
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A Titth subject noticed at Tirst that a ol of hair was on his T-shirt when
undressing., Later, he noticed that hair stuck o his hands when brushing
through. Hair on his arms and beard hair could be easily pulled out without
resistance. In other parts of his body, the subject had not noticed any changes.
The subiect was referred o a dermatologist. During phone contacts a week or
two later, the subject reported the beginning of hair re-growth on his head and
beard and that his hair could not be easily pulled out anymore.

A sixth subject noticegd whiilst showering that hair 10ss was occurring, which
increased in intensity on the next day. While washing his hair, he suddenity had
hair in his hand. The subject was referred 0 a dermatoelogist and, about 10
davys later, reported the beginning of hair re-growth on his head and legs.

All these & patlients with hair [oss were treated with C21, while the two subjects
on placebo freatment did not show any signs of hair 1oss.,

A couple of weeks after reporting that hair had started to re-grow, all of the
subjects returned for the planned slit lamp examination {8 weeaks post-dosing).
The remaining six subjects showed an improvement in their symptoms. Hair
re-growin was documented in all subjects, although hair was still very short ang
thin/soft.

13
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Ciaims

1. N-Butvioxycarbonvi-3-{4~imidazol-1~-yvimethviphenvh~-5-isobulvithiophene-
Z-suifonamide, or a sait thereof, for use in a method of inhibition of hair growth.

2. A method of inhibition of hair growth in a subject, which method comprises
administering N-butvioxycarbonvi-3-{4-imidazol-1-vimethviphenvi}-5-iscbutyl-
thiophene-Z-suifonamide, or a8 salt thereof, {0 a subject in need of such
treatment.

3. A composition comprising N-butyioxycarbonvi-3-{4-imidazoi-1-
vimethyiphenvii-S-isoputvithiophene-2-suifonamide, o©or a sait thereof, in
admixture with one or more adjuvant, diluent or carrier, which composition is
suitable for use in 3 method of inhibition of hair growth in a subject,

4. A compound for use as ciaimed in Claim 1, a method as claimed in Claim 2,
or a composition as claimed in Claim 3, wherein the method comprises topical
agministration.

5. A composition as claimed in Claim 3 or (laim 4, wherein the composition is
a topical composition.

6. A composition as claimed in Claim 5, wherein the composition is a cream, a
foam, a gel, a8 paste, an ointment, a lotion or a liguid.

7. A compound for use, method or composition as claimed in any one of the
preceding claims, wherein the method is a medical method of treatment and
the sait is pharmaceutically-acceptabie, and (if appropriate) the composition is
a8 pharmaceuticatl Tormulation, in which the one or more adjuvant, giiuent or
carrier is pharmaceutically-accepiabie.

8. A compound for use, method, or composition as claimed in Claim 7, whereain
the treatment is of 3 medical congition selected from hypertricnosis, hirsutism,
hatr bearing naevi, pseudofolliculitis barbae, pseudofolliculitis, grafted hair and

of @ man undergeing a sex-change operation.
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9. A compound for use, method, or composition as claimsd in any one of Claims

1 to O, wherein {he method is a cosmetic method of treatment and the salt is

cosmetically-accepiable, and ({if appropriate) the composition is a cosmetic

preparation, in which the one or more adiuvant, diluent or carrier is
5 cosmetically-acceplabis,

10. A compound for use, method, or composition as claimed in any one of the

preceding claims, wherein the inhibition of hair growth comprises stopping hairs

from growing, ingucament of ioss and/or removal of existing hairs, by way of
10 inhibition of anagen and/or promotion of catagen and/or teiogen.

11, A compound for use, method, or compoesition as claimed in any one of the
preceding claims, wherein the salt is a sodium salt,

15 12. A process for the preparation of a8 composition as defined in any one of
Claims 3 to 11, which process comprises bringing into association A-
butvioxycarbonvi-3-{4-imidazoi-1-vimethyiphenvyi}-5-isobutyithic-phene-2-
sutfonamide, or salt thereol, with the one or more adjuvant, diluent or carrier.
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