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and conpositions containing themin nedical treatnent. Background of the
invention In the fornulation of drug conpositions, it is desirable for the
drug substance to be 10 in a formin which it can be conveniently handl ed
and processed. This is of inportance, not only fromthe point of view of
obt ai ni nfFiddodtieimseriony vi abl e nmanuf acturi ng process, but also fromthe
poi nt of view_of subsequent nuf act ure .of pharnaceutical fornul ations
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whi ch enabliéstaigdbimeand agsipegitians cantaibing thiem inveegicedvdataentf or exanple a dry
powder inhaler, a netered dose inhaler, a nebuliser or a nasal delivery
devi ce. Chem cal stability, solid state stability and "shelf life" of

the acti \thkggﬁﬁﬂi(ﬁnhgi@reﬁﬁaﬁso very inportant factors. The drug substance,
and conpositions containing it, should be 20capabl e of being effectively

stored over appihecPapylationet dus compesivens, it drstieblexerithe druggubstancgre be cant
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inaformwhich is as chemcally pure as possihle. 25Furthernore,
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nasal delivery device.
Chemical stability, solid state stability and “shelf life” of the active ingredients are
also very important factors. The drug substance, and compositions containing it, should be
20  capable of being effectively stored over appreciable periods of time, without exhibiting a
significant change in the active component’s physico-chemical characteristics (e.g. its
chemical composition, density, melting point, hygroscopicity and solubility).
Moreover, it is desirable to be able to provide the drug in a form which is as
chemically pure as possible.
25 Furthermore, crystalline drug compounds have been shown to provide more
reliable and reproducible plasma concentration profiles following administration to a
patient.
Moreover, different crystalline forms of a compound may exhibit different physico-
chemical properties, such as melting point, solubility and hygroscopicity.
30 Furthermore, different crystalline forms of a compound may exhibit different
pharmacokinetic characteristics, such as total lung exposure, total lung retention, total

blood exposure, peak plasma exposure and oral bioavailability.



Additionally, it is desirable for the drug substance to be in a
thernodynam cally stable formin order to prevent or mnimze the risk of
conver si omoto13zmodher alternative form duri ng the manuf CTGE2012/051503
formul ati on process, or during or followi ng adm nistration to a patient.
5Anor phous, or sem - anDrphous naterialg may present significant problens in
this regard. Fo exa teri re typically diffjicult to handle
and to forml a%(@mqﬂa iiks %% e m&sul taggf thbq nedth herpdyBHBICARY en- f ound

to be unstahl i%rrﬁnlgoﬁfé?fg §8dnY of FRHAEze the risk of convefgﬂ)% t8 lﬁh&th@rdalﬁﬁ{aﬁgg will
appreciate that, 1f drug can be found in a stable crystalline 10 form
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comerci al |l y .vi abl and pharmaceutically acceptable, drug conmpositions, it
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conpound&m,mhlch have been found to be useful as nndulators of the
glucocort|00|d receptor, which nodul ators are of the general formula (1):
20 A-C(z) -NThg SlP”Rd Belmlpwehl prnregipte thireif @ idrugery brifgundrps: stedde mastafiipe 5 A

W Xq0Y qggngT?a&ee Iﬁgﬁmg%gggv&gethe description of WO 2008/ 076048) and

pharnaceutlc y ac ept ts thereof.
Thus, in the manufacture of commercially viable, and pharmaceutically acceptable,

drug compositions, it is desirable, wherever possible, to provide the drug in a substantially
crystalline, and stable, form.
It is to be noted, however, that this goal is not always achievable. Indeed, typically,
15  itis not possible to predict, from molecular structure alone, what the crystallization
behaviour of a compound will be. This can usually only be determined empirically.
International patent application WO 2008/076048 discloses a number of
compounds, which have been found to be useful as modulators of the glucocorticoid
receptor, which modulators are of the general formula (I):
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(wherein Rl, Rla, Rz, RS, R4, R* A, W, X, Y and Z have meanings given in the description
of WO 2008/076048) and pharmaceutically acceptable salts thereof.

25 WO 2008/076048 also discloses, as Example 6, the specific compound 2,2,2-
trifluoro-N-[(1R,2S)-1-[1-(4-fluorophenyl)indazol-5-yl]oxy-1-(3-methoxyphenyl)propan-
2-yl]acetamide (referred to hereinafter as Compound (I)). The Compound (I) obtained by

following the procedure described therein is non-crystalline.



25W0D 2008/ 076048 al so di scl oses, as Exanple 6, the specific conpound 2, 2, 2-
trifluoro-N [( 1 R2 S)- 1 - [1 -(4-fluorophenyl)indazol-5 -yl] oxy- 1 -(3
- met hoxypwerzgi3)qgoip an2-yl ] acetam de (referred to herei raft@20e®5GaPOUNd
(1)). The Compound (I) obtained by follow ng the procedure descri bed
therein is non-crystalline. 3 Di sclzosure of the invention e
have now found the Conpound (1) may be prepared in crystalline form

5i ncluding a new, thernodynafically stable, crystalline form of Conpound
(I'), or a pharnmaceuti naceeptabt,salt thereof. Thus, according to one
aspect of the inventibn, tHereiis idfd a substantially crystalline form
of Conpound (1), or a pharnag i caM’y ®qcceptable salt thereof In another

aspect of the invention, the provi a substantially crystalline form
10 of Compound (I). In anot her asébct e i nvepkb8ihd dhere is provided
Form A of Conpound (I). In one aspect o e invention, Form A of Conpound

(I') is substantially crystalline. In another aspect of the invention, Form
A of Compound (I) is crystalline. In another aspect of the invention, there
is provided FOFH]B of Conpound (1). 15In one aspect of the invention, Form
B of Co Qu d i.s .substantially crystalline. In another aspect of the

i nventio HW‘EBWHHth (1) is crystalline. Fornms A and B of Conpound

(1) are descripedaidhdwiding &héﬂ@&ﬁpéudaeﬁ)erﬁ&t 8 prepited th i3tiaflihe détn,of the
cystalline forns of Conmpound (I) may exist's as solvate; such
5 including a new, thermodynamically stable, crystalline form of Cornpound (D), ora
pharmaceutically acceptable salt thereof.
Thus, according to one aspect of the invention, there is provided a substantially
crystalline form of Compound (1), or a pharmaceutically acceptable salt thereof.
In another aspect of the invention, there is provided a substantially crystalline form
10 of Compound (I).
In another aspect of the invention, there is provided Form A of Compound (I).
In one aspect of the invention, Form A of Compound (I) is substantially crystalline.
In another aspect of the invention, Form A of Compound (I) is crystalline.
In another aspect of the invention, there is provided Form B of Compound (I).
15 In one aspect of the invention, Form B of Compound (I) is substantially crystalline.
In another aspect of the invention, Form B of Compound (I) is crystalline.
Forms A and B of Compound (I) are described in further detail hereafter.
In so far as any of the cystalline forms of Compound (I) may exists as solvate, such
solvates form a part of the present invention. Solvates of Compound (I) include hydrates
20 and alcoholates (such as propanol and iso-propanol solvates).
According to a further aspect of the invention, there is provided a substantially
crystalline anhydrate form of Compound (I). In a still further aspect, Compound (I) is not
in the form of a salt. In a yet still further aspect, Compound (I) is not in the form of a
solvate, i.c. it is an “ansolvate”. Hence, the term “anhydrate” encompasses “ansolvate”.
25 We have found that Compound (I) may be obtained in forms that are substantially
crystalline in nature. When herein reference is made to compounds of the invention being
crystalline, suitably the degree of crystallinity as determined by X-ray powder diffraction

data is for example greater than about 60%, such as greater than about 80%, particularly



solvates forma part of the present invention. Solvates of Conpound (I)

i ncl ude hydrates 20and al cohol ates (such as propanol and i so-propanol

sol vat es)woO0 2013/0012%¢cordi ng to a further aspect of the i m¢emB2012/051398re is
provi ded a substantially crystalline anhydrate form of Conpound (1). In a
still further aspect, Conpound (I) is mot in the formof a salt. In a yet

still further aspect npound (1) |s not in the formof a sol vat i.e. it
is an " adiapaabo ?{%m?w%)aft&lﬁﬁri-yamﬁ%ﬁafr f%ab%86%pag%@£@ﬁ@épg%e--. 25
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greater than about 95% In enbodiments of thé invention, the de%r ee of
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t han abouyt % rein the %.crwstallini efers to the % by wei ght of
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Conpound (1) may fhehdLeOsHeCEtthe thvantsyBérad Aiang FoahmB sth@émpsundnlambydr at e. By
this we nean that the crystalline formcontains | ess than 10% of hydrate
form(s) @Bhydraty cristdiedioane) of Compound (1). In a further aspect of
t he ijgvention Form A and Form B of Conpound (1) are anhydrate crystalline
forms. 10 Form B of Conpound (I) In another aspect, Form B of Conpound (I)
i s char adtoem BeflCoynpound-(Iay powder diffraction pattern, nmeasured using a
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wavel ength of X-rays 1. 8 A th p at 2° Theta (in degrees) of 9.2,
11. 8, 15.Thetal(h degaerd) 019.8.17.4and 21.501 n a yet still further aspect, Form B of

Co nd (1) i.s character d X-ra owder diffracti attern,
moabdPed ust ndta TRtk Ao HefCyapditBg Atatniel Bl bR et a (i n
degrees) d@$rastiéButichh, htdab@ed ufifg @b Blengthdf X-H6% 13Ul 4 A, Lt eaks aspect, Form
B of Conpound (1) is characterised by and hence the form nmay be

char act erlihgedithyearers) o€ 3.2yl lobvider 1difandadti on pattern substantially as
shown in Figung, 1. WieRTEARHLE Fols B9r 8 oMY S EAPERNRLASFE NS, & RHS A

powder diffraction pattern, measured using a wavelength of X-rays 1.5418 A, with peaks at
20 2-Theta (in degrees) as shown in Table 1 hereafter.

In a yet still further aspect, Form B of Compound (I) is characterised by and hence
the form may be characterized by the X-ray powder diffraction pattern substantially as
shown in Figure 1, when measured using a wavelength of X-rays 1.5418 A. .

In a further aspect, Form B of Compound (1) is characterized by a differential

25  scanning calorimetry curve, at a heating rate of 5°C per minute in a closed aluminium cup
under a nitrogen atmosphere, exhibiting an onset temperature of the melting endotherm of
about 109°C.

In a further aspect, Form B of Compound (I) is characterized by the differential
calorimetry curve substantially as shown in Figure 2.

30 In another aspect, Form B of Compound (I) is characterized by a differential
scanning calorimetry curve, at a heating rate of 5°C per minute in a closed aluminium cup

under a nitrogen atmosphere, exhibiting an onset temperature of the melting endotherm of



In a further aspect, Form B of Conpound (1) is characterized by a
differential 25 scanning calorinetry curve, at a heating rate of 5C per

m nut e i rwa 20i3g®exd4al um ni um cup under a nitrogen at nospherGB20es1dvBt i ng an
onset tenperature of the nelting endotherm of about 109C. In a
further aspect, Form B of Conpound (1) §s characterized by the differenti al
calorimetry curye substaptially as shown in Figure 2. 30l n another aspect,
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21.5.5  patterhRuBditthaY a2 SRRGEE in Higu@1B of Compound (1) is characterized by
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Compound (.I) may be prepared as descri bed herein by crystallizing Conpound
(1) fromogﬂz?tﬁ?l%mnéi-sui tabl e solvents or mixtures thereof 15 Anhydrate may

be produced by GeyighahhlywRit O ESRBiAITRINS e H¥SdEIMWIsEiddheshpyantial Iy
free of water (Which nay have been dried, and/or may be dried durinhg the
cryst al | iczatdllonngCompssnd (I5obmentc omayord suithblesshatutsi argniktuecschgrsofal | i zat i on
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and/ or renoval of water by formation of an azeoptrope, W th successive

di sti| | atitenssy). Seleeus veay, bedrigddaring the antiglizaioaprefesedopanalqly) may al so be
prepared { . r erfal co 1 xt U . . oL of the
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parti cul aiganicldblvoi®r squeaid dotwtnakysyend (HYobgrifcronyig thatinont @dryands dffednes/ W)
wat er, whet her 25such water is bound t(chy,stal wat er or otherw se) or not.
In ofBer tha inprseangandian reproyakofivateidyriormationof ga sgsaneac Hethesuscesseepr epar ed

B e L e S
formin tiecraindeneatofaldmobcl mixtand/ or seed crystals of other crystalline
forms. Compounds of the invention that are anhydrates typically contain no more than 2%,
particularly 1%, more particularly 0.5% and more particularly 0.2% (w/w) water, whether
25  such water is bound (crystal water or otherwise) or not.
In order to ensure that crystalline forms as described herein are prepared in the
absence of other crystalline forms, crystallisations may be carried out by seeding with
nuclei and/or seed crystals of the desired crystalline form in the absence of nuclei and/or
seed crystals of other crystalline forms.
30 The skilled person will appreciate that the concentration in solution of the
compound that is to be crystallised, and the solvent system that is used, may influence

crystallisation temperatures and crystallisation times.



30The skilled person will appreciate that the concentration in solution of
the conmpound that is to be crystallised, and the solvent systemthat is
used, maywonbiwemoe crystallisation tenperatures and crysTaB20RA518 ti nes.
WO 2013/ 001294PCT/ (B2012/ 051503 6 Different crystalline fornms may
have different solubility in different gorganic sol vents at any given

t enperat ure. his respect, above-nenf | oned,%ﬁﬁri ot, hgr solvents may be
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the crystallihe anhydrates of conpounds of the invention may al so be forned
by dehydrdeptechbptheakHiedpatsen aPagpapmxite onordér tGropstimthici pagichbar weystlir€onmpound
(1) Accordi ng éo a fur@ﬂer aspect of the invention there is provided a
proceds M PhEOPBOWddliction of a conpound of the invention which

conpri ses crystophdduaHNEr 140 MRHI¢h hby b HALA BsigObthhdPDtcchMgRaNIt RNIKY slurry
of Conpound (1) with a suitable solvent system In such a process it is
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the formto be

Preparation of Crystalline Forms of Compound (I)
According to a further aspect of the invention there is provided a process for the
25  production of a compound of the invention which comprises crystallizing Compound (1)
from a solution, suspension or slurry of Compound (I) with a suitable solvent system. In
such a process it is important to leave the solution, suspension or slurry mixed for a
sufficient period of time. The length of time depends on the level of saturation so that
highly saturated solutions may crystallize within hours or a day or two, whereas less
30  saturated solutions may require longer (for example a week or more).
Suitable mixing, for example by stirring, is believed to be important, possibly since
it creates sites for primary, as well as secondary nucleation, thus speeding up the

crystallisation process. Once available, the addition of seed crystals (of the form to be



7 crystallised) to the solution, suspension or slurry will speed up the
crystallisation process since the tinme for primary nucleation will then be
short enedwOThsno12@4f urt her process of the invention proecCa&B2zspioeduct i on
of a compound of the invention which conprises crystallising Conpound (1)
froma solution, suspension or slurry of the conmpound with a 5suitable
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aspect, raffbﬁpdlamutc:umrtﬁtcbmbeﬁd @ béfeﬁaslielﬂgEé?l@oW/e\d/ t§ €od. Inad fukthasdsp8athesuch as
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solvents, that do not result in the formation of a solvate of Compound (I) at room
temperature. In another aspect, the solvent system may include those in which Compound
(I) is only partially (or is at least partially) soluble. In a further aspect, the solvent system

25  comprises a two solvent system comprising a good solvent and an antisolvent. In a still
further aspect, the solvent system comprises an organic solvent that is polar, ¢.g. alcohols
(such as lower alkyl alcohols, ¢.g. a C,¢ alcohol for example 1-propanol or isopropanol) or
acetates (such as isopropyl acetate) and an alkyl antisolvent such as heptanes. In a yet
further aspect the solvent system comprises isopropyl acetate and n-heptane. In a still

30  further aspect, n-heptane constitutes at least 75% w/w (e.g. at least 85% such as about
90%) of the total solvent employed in the solvent system. That is, the solvent system may

contain up to 25% w/w (e.g. up to 15%, or about 10%) of isopropyl acetate.
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of the inven the anor phous form of Conpound
25  w/w,e.g. 0.5to 1.0% w/w, such as 0.5% w/w) and the mixture gradually cooled to at least

room temperature (such as at least 25°C for example at least 15°C such as at least 8°C).

In a further embodiment of the invention, solvent system V comprises an organic
solvent that is ethereal and an alkyl antisolvent such as a heptane. In a further aspect
solvent system V comprises methyl tert-butyl ether and n-heptane. In a further aspect, n-

30  heptane constitutes at least 20% w/w (e.g. such as about 30%) of the total solvent system
employed in solvent system V. That is, solvent system V may contain up to 80% w/w (e.g.
up to about 70%) of methyl fert-butyl ether. In a further aspect, antisolvent W is an alkyl

antisolvent such as n-heptane. In a still further aspect of the invention, solvent system V is



Sreferred to herein is synthesised via the route described in Exanmple 1,
steps (ii) to (vii). The terns "suspended" and "slurried" (or
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dependi ng”on for exanp he tenperature of the process (or it may
25 In order to obtain Form B of Compound (I) by this process, Form A may be

n

suspended or slurried (or at least partially dissolved) in a suitable solvent system and
thereafter seeds of Form B (for example 1.0 to 2.5% w/w, ¢.g. 2 % w/w) added. In one
aspect of the invention, solvent systems employed to obtain Form B of Compound (I) by
suspension or slurrying (i.c. to achieve the conversion of Form A of Compound (I) to Form
30  B)include any suitable solvent, or mixture of solvents, that do not result in the formation
of a solvate of Compound (I). In another aspect, solvent systems may include those in
which Compound (I) is only partially (or is at least partially) soluble. In a further aspect,

the solvent system comprises a two solvent system comprising a good solvent and a



10t ake longer if perforned at | ower tenperatures) or the concentration of
the solution, etc. However, the skilled person can easily determne the
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described herein, (it | ible ¢ F f d (1) with
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advanpag . I r at Form
B of qgo ng%téﬁgﬂ% if%%%f@gﬂﬁ%?%ﬁ@ﬁ%at%gﬁgkgg néagé (E) |t1;1a‘({aYt81|l ? P%l(r%gégllrﬁ'? ?’eéstlacorrpar ed
wi t h ot hédowaernshodkilCaimeoondat kisifysicoctimas thofamgth) of thor tak& folr cGiorgoomed (1)
exhibits _an increased | evel of total |ung exposure (expressed as "Area
Under thd°8he" or AUC) when conpared with Form A, Moreover, Form B of

Conpound (1) axBhNd Sufd IBAHGRIB!07 (@ Bn&’g%asbi'nﬂf?gvédeﬁh%icéleﬁ%@&ﬁésed as
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solubility profile and/or dissolution rate compared to Form A (in various solvents, for
20  example buffered aqueous systems or propanol/heptane systems) and a different melting
point compared to Form A which may be useful in the manufacturing process and in
formulations comprising the compounds of the invention. Furthermore, we have found that
by employing the crystallisation or conversion processes described herein, it is possible to
produce Form B of Compound (I) with a high chemical purity.
25 Moreover, we have found that Form A of Compound (1) is converted to Form B in
the conversion processes described herein, showing that Form B is a thermodynamically
more stable form of Compound (1), at least at the relevant temperature range, and may be
particularly advantageous for use as a medicament.
Furthermore, we have found that Form B of Compound (I) exhibits different
30  pharmacokinetic properties compared with other forms of Compound (I) (such as Form A).
Form B of Compound (I) exhibits an increased level of total lung exposure (expressed as

“Area Under the Curve” or AUC) when compared with Form A. Moreover, Form B of

Compound (I) exhibits a reduced level of peak blood level (expressed as Cmax) when
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25  experienced during normal storage (e.g. a temperature of 50°C and a pressure of 0.1 bar).

The term “normal storage conditions” may also include relative humidities of
between 5 and 95% (preferably 10 to 60%). However, in the case of certain crystalline
forms according to the invention, changes in conformation or crystal structure by hydration
and/or dehydration may occur as a result of prolonged exposure to certain extremes of

30  relative humidities, at normal temperatures/pressures.

Although compounds of the invention (i.e. the crystalline forms) are preferably not

in the form of salts, salts that may be mentioned include acid addition salts and base

addition salts.
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provi ded natups OCHBS Scdgbiits,tthe npueQETtRE $ddVen® ardl tﬁ@ﬁmtemit drﬁldmbla (I I )

conprises the deprotection of a conpound of fornula (
al kyl (urieihBiaups Uf ew) sfilisadga epy preepusyteps (apdap RWI)culaamaI gpeafimate aryl

10

15

20

25

and/or immediately preceeding step) may all affect the crystalline form that is obtained.
We have found that an alternative synthetic process for the preparation of
Compound (I) (not disclosed in WO 2008/076048) enables reliable production of Form B.
In a further embodiment of the invention therefore, there is provided an alternative process
for the preparation of Compound (I).
In one aspect of the invention, therefore, there is provided a process for the

preparation of Form B of Compound (I).

Preparation of Compound (I)
In another aspect there is provided a process for the preparation of Compound (1)
which comprises coupling a compound of formula (II) with an acylating agent of formula

(111

0
F
Il !
©\ - W F%L ()

o F

wherein L' is an alkoxy or trifluoroacetoxy group. In a further aspect the acylating agent is
ethyl trifluoracetate. In a still further aspect compound (II) is in the hydrochloride salt-
form.

The compound of formula (III) is either commercially available or it may be
prepared using well-known chemistry from commercially available starting materials. The
methods which may be utilized to couple compounds of formula (II) and formula (III) are

well known in the art. For example, the coupling reaction may be carried out by mixing

whi ch

wherein R is



10(unsubstituted or substituted by one or nore of hal ogen, hal oal kyl, al kyl
or NO2) or heteroaryl (unsubstituted or substituted by one or nore of

hal ogen, weal2oes/doy194 al kyl or NO2). In a still further agpeaB2RI2/45850ar Yyl
(unsubstituted or substituted by one or nore of hal ogen, hal oal kyl, al kyl
or NO2). The net hods mhich may be utilized to deprotect conpounds of

formula (1V) ar no in the art. For exanple, ere R js ary

the depr spBeeIRSH 03&‘3 @§ @MH%B@ spifabie 39lMentac. 80%?66%&’@\/@ VEBrER 88 (| v> in
a sui t ablgRAlMenht @thgr) iR thePre@2RELoSANuYERE bﬁH:C(E Aan @Fg%ﬁferﬂagé blcBhsin the
presence of a suitdéble base (e.g. an 1 norganic base such as potassi um

car bonat edcthylaming) st swbbk tdepemntuee (4.5 grdgen tenspecdtuzs far atshitable ioedk gphi | e
(e.qg. thb§q§%mﬁllc acid) at a suitable tenperature (e.g. 60-100C such as
75C) for [%able time (e.g. 18 20 hours). Alternatively, the

deprotection nRy fﬁl%&%%}idc?%&élls P60 OpRREssBH the E}P@%tl@ﬁ@f@b@ﬁbbﬂgi glgents,
for exanple strong aci such as hydrobrom c acid or sul phuric acid),

strong r delmeinfDagdithscopanuises s dgprotpstiomaimenpanndrof sreiuled Vi | i qui d
ammoni a or sodi um napht hal ene or tributyl tin hydride) or samarium i odide.
Al ternative nethods for carrying out this deprotection are described in
standard chem stry texts, Eorcex nple 25G eene, T.W & Wits, P.G M (2006),

Greene's Protective G oups |;$\ esrs W | ey-Interscience; or

Koci enski, P. (20095), Proteétrﬂg Grou Thnene. In a yet further
aspect, there is provided a proc'- fo preparatron of a conmpound of
formula (I11), which conprises th gpr ot ec n of & conpound of fornula
(V): WD 2013/001294PCT/ GB2012/ 05 3014 i ng met hods wel | -known in the
art, for exanple those described above and t he Exanpl es herein. 5In a
further aspect of the invention there |s prowrded a process for the
preparation of conpounds of for i ch co rises the in-situ

f or mat i orwhsreuaRpr&)qlerclt(eersuéﬁﬁltmeépﬁéut(s utrdf‘ashrlbmlhﬂ) %Jbﬂému(wrn)y fol | oned by
in-sipu aghdibdidiRd ok ResOREM B &t dh¥ AF RX¥LGI8Z8L R yL Khidi or NODr

heteroaryl (unsubstituted or substituted by one or more of halogen, haloalkyl, alkyl or
NO,). In a still further aspect R' is aryl (unsubstituted or substituted by one or more of
halogen, haloalkyl, alkyl or NO,).
The methods which may be utilized to deprotect compounds of formula (IV) are
15 well known in the art. For example, where R' is aryl, the deprotection may be carried out
by mixing a compound of formula (IV) in a suitable solvent (e.g. an organic solvent such
as acetonitrile) in the presence of a suitable base (e.g. an inorganic base such as potassium
carbonate) with a suitable deprotecting agent such as a thiol nucelophile (e.g. thioglycolic
acid) at a suitable temperature (e.g. 60-100°C such as 75°C) for a suitable time (e.g. 18
20 hours). Alternatively, the deprotection may be carried out using other well-known
deprotecting agents, for example strong acids (such as hydrobromic acid or sulphuric acid),
strong reducing agents (such as ground magnesium or sodium in liquid ammonia or
sodium naphthalene or tributyl tin hydride) or samarium iodide. Alternative methods for
carrying out this deprotection are described in standard chemistry texts, for example
25  Greene, T.W. & Wuts, P.G.M. (2006), Greene's Protective Groups in Organic Synthesis,
Wiley-Interscience; or Kocienski, P. (2005), Protecting Groups, Thieme.
In a yet further aspect, there is provided a process for the preparation of a

compound of formula (IT), which comprises the deprotection of a compound of formula

(V):



wherein R is alkyl (unsubstituted or substituted by silylalkyl),
di al kyl am no, aryl (unsubstituted or substituted by one or nore of hal ogen,
hal oal kylwoabisylo1zos NCO2) or heteroaryl (unsubstituted oPCIdBRbiIZ0FI®d by one

or nore of hal ogen, haloal kyl, alkyl or NO2). In a still further aspect R
is aryl (unsubstitut ed or substi tuted lpy one or nore of 15hal ogen,
hal oal kyl , al kyl or The process to the free-base form of

t he corrpound of formJIa (VI) (|e not in salt-forn is described in WO

2008/ 076048 (exanpl e 6b)02NT for matl on of the hydrochloride salt of the
conmpound of forrmula (V) crd d in the Exanpl es herein. The conpound

of formula (M) is elther CI bavHabIe or it may be prepared
usi ng wel | -known 5chem stry erj”n val | abl e starting naterials.
Processes to conpound of formula (X v— g’ri bed in WD 2008/ 079073
(exanple 1) and in the Exanples herhe hods wij ch may be utilized
to form conpounds of fornmula (1V) arg-west k inthe art, for instance
t hose described in the Exanples herein. In a | further aspect of the
invention there is provided a process for the 1Q preparation of conpounds
of fornmula (V), which conprises the in-situ formation of a protected

azi ri di neisipfiethsddrvalrkmavginabh att, foitganipdé thovedesdbibédaldivt undii the di ne

ri ng-openi ng with hydroxyi ndazole (Xl): 15 The process to the

fr ee- bas&*e@kSHE Sthe conpound of formula (M) (ie. not in salt-form is
described in D, 2008/ QZ;%Q%‘& tﬁg% (ﬁ}@i?l)e 1?]_-5[ Q’l(% ra)rm{)éégg'f&fthé ]Er%]c)jaratlon

hydr ochI oride salt o e conpo I's descri
Exanpl es chmpeimis of fienadarddynehioh cérmprisds sho it fosnatomod agiratb¢tyd azmdﬂnabl e.

Pr ocesses are 20 described.in WO 2008/ 079073
(exanpl e @5 ?raﬂba lﬁotaﬂ@%@éﬁéwgwﬁékg ipsitu aziridingPg nCAMEVithi ch may be

utilized p@rok9mansAapeynd of formula (V) are well known in the art. For
exanpl e, conmpound of forrmula (Xl I1) nmay be prepared by m xing WO

2013/ 001294PCT/ GB2012/ 0515¢3 16 conpounds of—formyta (VI) and fornuja (XI1)
in a suitable solvent (for|exanple organl c| solvent such as
2- rrethyltetrahydrofm@n) in thé £’h sui tlabl g tmasle (for exanple an
organic b@sd\r Eh asg Nenet hyl m)ép weffl tlabl e %ﬂ tare {e.g.
anbi ent tlNpera swtab @ire (e —]:»kour) % odr of | formul a

(XIV) may be@\ )
o” (Vi) (1)

(V1) — —

O/

HO RLC
RU O Q sl o
base "S. N 3N v Q N
O’ N H + N H = /
— H — ©\ N
7~
C ~0” : © C}

F
— (X) - (X)) (Iv) F

10
wherein R' is alkyl (unsubstituted or substituted by silylalkyl), dialkylamino, aryl
(unsubstituted or substituted by one or more of halogen, haloalkyl, alkyl or NO,) or
heteroaryl (unsubstituted or substituted by one or more of halogen, haloalkyl, alkyl or
NO,). In a still further aspect R' is aryl (unsubstituted or substituted by one or more of
15  halogen, haloalkyl, alkyl or NO,).



5prepared by addi ng nmet hanesul fonyl chloride directly to the reaction
m xture containi ng conpound of forrmula (XIIl1) and a suitable base (for
exanpl e amoapgpamizd4base such as Nmet hyl nor phol i ne) at aPsWiGR2b128051503
tenperature (e.g. 40C) for a suitable tinme (e.g. 16 hours). Conmpound of
formula (XV) may be prepared by addingis suitable base (such as an

i norgani ¢ base, e.g. sodjum hydroxide) to a conmpound of formula (XIV) in a
sui tabl e 1030I%@FOC€§%@HL%§]G%T#SSE)@(%P thg SpPBRENGOgormula (V1) <r12J not in salt:
2- met hyl tf@&ﬁ)ﬁ@ﬁé’s‘c%éﬁ ﬁ“WO”‘iOO%/(?MbH@EEx%rlnE%’@T PP orof tﬁé*f?ﬂrcﬁﬂéhl_oride

tenperature). Alternatively the suitab e (such as an 1 norgani c base,
e. g. sodisaltrohthdcomipdend efdiorhela 44 des delicribed imthe dxarples berein. dhe sahpaindn

t ai ni th ] f f | Xl. ft t hod, of. -
Cot emond fs QAR Rith sa ey bt et B RS Phind Sl B mag ueous
aci di s SQhUhisa9 FRM borRmeRTIRANSIS EE GRS AG FodkSsck 8 bansshasrwashi ng

with water). Conpound of fornula may be prepared by addi ng conpound of
fornmul a (f ul@l(PEE@rq gesebadna W@a?@é)%/)@ﬁ%ggxﬁemrépl@dhmdm%gEé@mpl@ah@rrergt

formula ( nd, a .sui tab se h an 4.n nj.c 9. sodi um
hydr oxi deT)%\e/) éytle%%Odg ur lflgbﬂg%yib g%ﬁ@%%?@% %&%PO“E&&?P or u!'fi‘ %‘ﬁff@%@ l%lovrr@1 lge. g.
17 hour s)the art, for instance tholfet degéribedfio e iaipl@rhetdie. processes of the invention

and the products qbtainable 20 therefrom are described in the Exanpl es
herein. In a flupsHBuEisgencreefithevepion thewrs Pwvidedarsogess frée ded a

conmpgynd g : M{ﬁ%{ N i Kyl 1 Lyt ed or
subs? |Ht u gé aEaglogi% #??%M%I}df ,Ofcfﬁ a y(le\ya?mwﬁloc h CEP@F%SJ%% ﬁggt{ﬁ%ﬁ%ﬁ cha
subst i t utpestedryd arigdiae (KW éroaf arhmbedahpl O\l 6eloaydd, byahisith agiridMe2jnger
het eroaryl (.unsubsti tuted or a‘(]ﬁstitm ed by one or nore of hal ogen,

hal oal kylopedipgyithdpydrogymgepgle -a further aspect there is provided the use
of conpound (1V), or a salt thereof, as defined herein, as a pharmaceuti cal

i nt er nedi at e. In a still further aspect R is aryl (unsubstituted or
substituted by one or norerof_ hal ogen, hatpal kyt, al kyl or NOG2). 5In
anot her enbodi neft the | nYention there |s pfroVided a conpound of formula
(V). In a fyrther ® thet pr vi ded| t he| o co ound|(V), or a
salt ther@of _as defiged hprei®gs har r€eut i isNt r ed at e.
o S N i _> SN TR
Q, sl s\
o~ o~ o~
(V1) — (X1 — L (XIV) —
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oN HO N \©\,,0
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15
The process to the free-base form of the compound of formula (VI) (ie. not in salt-
form) is described in WO 2008/076048 (example 6b). The formation of the hydrochloride
salt of the compound of formula (VI) is described in the Examples herein. The compound
of formula (XII) is commercially available. Processes to compound of formula (XI) are
20 described in WO 2008/079073 (example 1) and in the Examples herein.
The methods which may be utilized to form compound of formula (V) are well

known in the art. For example, compound of formula (XIII) may be prepared by mixing



10l n a further enbodi ment of the invention there is provided a conmpound of
formula (11) in the hydrochloride salt-form (conpound (XVI)). In a further
aspect thwoeoizxom9avi ded t he use of the compound (XVI), pas/Gizbizsdsober ei n,
as a pharmaceutical internediate. C I-1,N+ (XVl) 15Al kyl groups and

noi eties are straight or branched chai ngand conprise, for exanple, 1 to 6

(such as 1 to 4 rbon atons. Exanpl.es .of al kyl groups are nmethyl, ethyl,
n- pr opyl ,Comgaurﬁfso%??ma}la Qe and fRrypula O iR o8 Fa)f S@V%ﬂh@r ARG AR OT RS Gy e

monocycl is6lv@ht fibh bl SYdihrcBh AR fufar &9?&'@&& SAREHE Bse FQ exShBEUE, 6
to 14 (such as 6 to 10) "‘carbon atons. Exanples of aryl groups 20are phenyl

or napt hyirganic base sBihadsRyHrathiyimorphahise)at a Miigdbkytehpegtwa fe.gramiersh al kyl i s
defi ned as above. .Exanpl of dialkyl anj.no gro ar et hyl am no or
et ot o e G s P s S Dol Dendis St I i ) "oeons an

al kyl 59r gydpassi weddd SR RuMbYyE Bhibsids HR&d Iyt tH HRGcBMticANRixAlre BB tEinliRl O
atons. Exanpl es of ha oalﬁi are trifluoromethyl and trifl uoroethyl.

|
Si |yl al kypmpeemrsofdorngile 4Kk ang agrugraple basadfiorciramplodn qrgardebisgestctnas Mbove.
Exampl es of. silvl,al-kyl gro re tri hyhSih Wl ., teiethyl sil nd
ort but el Fselie Rl RTEIIED R MMk sk cos 1o

Conpound (dnipdaas oafdrhalaX Vf madvapicpges boveding A8uitdbdE B (fRick\dk anis| y
described in WO 2008/ 076048, The need for |arge-scal e _chromat ography is
renoved, BRFEMHE Bpcst-gniodien Ry droxige) toragopipogad af fosmate (FAVaHL: suebl

10 solvent (such as an organic solvent e.g. 2-methyltetrahydrofuran) at a suitable temperature
(e.g. ambient temperature). Alternatively the suitable base (such as an inorganic base, e.g.
sodium hydroxide) can be added directly to the reaction solution containing the compound
of formula (XIV) after a method of work-up well-known to those skilled in the art (for
example washing with an aqueous acidic solution such as aqueous hydrochloric acid

15  followed by washing with water). Compound of formula (V) may be prepared by adding
compound of formula (XI) directly to the reaction mixture containing compound of
formula (XV) and a suitable base (such as an inorganic base, ¢.g. sodium hydroxide) at a
suitable temperature (e.g. 40°C) for a suitable time (e.g. 17 hours).

Further information on the processes of the invention and the products obtainable

20  therefrom are described in the Examples herein.

In a further embodiment of the invention there is provided a compound of formula

IVv):

QL
O/

25
wherein R' is alkyl (unsubstituted or substituted by silylalkyl), dialkylamino, aryl
(unsubstituted or substituted by one or more of halogen, haloalkyl, alkyl or NO,) or

heteroaryl (unsubstituted or substituted by one or more of halogen, haloalkyl, alkyl or



in purification. The formation of internediates in-situ without the need
for additional isolation reduces the need for significant work-up and
reacti on woxpiwm1avani pul ati ons. 10 Furthernore, the rel aCixca2912V6w809i el di ng
copper - pronot ed coupling step described in WD 2008/ 076048 i s avoi ded,
provi di ng enhanced selectivity of nitregen over oxygen and better overal

reaction_contyrol urt hernore, we have foungd that i.s new synthetic
process afdPtig %ﬁggftaép?qtélm wr%wg?ﬁ @s&&??ﬂ@aﬂm&lé?@rw tgers? §t de Form
B of ComprHRG Kdrdin, &> efhe@lita8ntermediatBecause of their ability to bind to

t he gl ucocorticoid receptor the conpounds of the invention are useful as
anti -i nf | ammatioeytilderites aspmatR cianrd|(soubistipledypr suttstiaitdddrygeres, or more of

i mmunosu essi,v n nti - iferative actions. Thus, conpounds of the

i nvent i oﬁ‘l,g °§Fn’§1a§1‘?g?yﬂ’e?il@'3f)fﬁr§g}'y acceptabl e salt thereof can be used as a
nedi cgment  f oy LGhéd @AIMRAENt A thRORV QRN ltiRoré & Rbviab®a B6mPRIR HFffornhBa

foll owi ng pathol ogic conditions (disease states) in a mammal (such as a
human) : ((I?IEJng fuitkerasesst thepd s pravadadche esepitdempeiind i poi yalt theteef.@gsc and/ or
prolifer adtehh/edﬁ)rr&%easssae T utigatlrh%ni e%,liallté( obstructive |ung di seases of any
origin, nal n‘fy B Oneh 44t HnET "CRIONI € 25 obstructive pul nonary di sease
(COPD) bronchitis of different origins Adult respiratory distress syndrone
(ARDS), acute respi ratory, di stress syndronme Bronchi ectases all forns of
restructive |lung di seas€es, ly allergic alveolitis 30 all forns of

pul nonary edema, mainly to@&uﬁm ary edema sarcoi doses and

granul omat oses, such as Boeck' s/ td\seas@~(#i eumat i ¢ di seases/ aut o-i nmune
di seases/ degenerative joint di $eafes,: wh cofNncide with inflanmatory,
allergic and/or proliferative procegses: 2013/ 001 )94PCT/ GB2012/ 051503
19 all forms of rheunatic di seases,

oSy eumatoid arthritis, acute
rheumatic fever, polynyal gia rheunmatica, “coll oses, Behcet's di sease
reactive arthritis

10 In a further embodiment of the invention there is provided a compound of formula
(IT) in the hydrochloride salt-form (compound (XVI)). In a further aspect there is provided

the use of the compound (XVI), as defined herein, as a pharmaceutical intermediate.

Sy S
O/

15 Alkyl groups and moieties are straight or branched chain and comprise, for
example, 1 to 6 (such as 1 to 4) carbon atoms. Examples of alkyl groups are methyl, ethyl,
n-propyl, iso-propyl or tert-butyl.

Aryl groups and moieties are monocyclic or multicyclic aromatic carbocycles
comprising, for example, 6 to 14 (such as 6 to 10) carbon atoms. Examples of aryl groups

20  are phenyl or napthyl.

Dialkylamino means a —N(alkyl), group in which alkyl is defined as above.

Examples of dialkylamino groups are dimethylamino or diethylamino.



I nflammatory soft-tissue diseases of other origins Sarthritic synptons in
degenerative joint diseases (arthroses) traumatic arthritides coll agen

di seases wb 20tdymwi29ari gi ns, for exanple system c | upus eP¢TGBRIAL2EED3

di scoid |l upus erythemat osus, scleroderm a, polynyositis, dernmatomyositis,
polyarteritis nodosa, tenporal arterith§ 1OSjogren s syndrone, Still

syndrone, Felty's syndrone Vit go sue rheumatism (iii)Allergies,
whi ch coi nci d«ﬁ%m Wllmﬁap%wmmu%ﬁ% @?flgae 90N l%ﬂwﬁaftgwgfi.b\‘/@ns%cesses:

15A forn'iﬂ%e Ah1o@d RS, HxGr Efe%?f h%§1 f Q¢ t@ﬁﬁﬁ&h@tb@éﬂ&%ﬁu@ro@ﬁ &, insect
bites, allergic reaction ceutlca agehts, bl ood deéerivatives,

contr ast rredl dilyblcyl ,meanaph@i(dkyh)xgrshlmukwhmhtall@am@;ﬁnai hseabgive. Ep@mplﬂsar

di seases r vasculitis, infla culltls 20 Vascul ar

| st SRy Eabiny it gus el FERhi ! HESGEb ChEeIE S o £ s
eryt hema nOdO&M@hBﬂhﬁﬁﬁdﬁﬁt§n§@9@§ﬁmﬁﬁg@ﬁke&ﬂﬁﬁﬁﬁﬂkﬁﬁﬁkD&h§aﬁhﬁ@&%ﬁ9|
arteritis 25(v) Nephropat hies, which coincide with inflanmmatory, allergic

and/ or pradyatﬁ@eapyvéh@pmg@@é@flously described in WO 2008/076048. The neéd for large-

scale chromatography is removed, avoiding significant time, resource allocation and costs
in purification. The formation of intermediates in-situ without the need for additional
isolation reduces the need for significant work-up and reaction mixture manipulations.

10 Furthermore, the relatively low-yielding copper-promoted coupling step described in WO
2008/076048 is avoided, providing enhanced selectivity of nitrogen over oxygen and better
overall reaction control. Furthermore, we have found that this new synthetic process and

the crystallisation step described herein reliably provide Form B of Compound (I).

15  Medical Use
Because of their ability to bind to the glucocorticoid receptor the compounds of the
invention are useful as anti-inflammatory agents, and can also display antiallergic,
immunosuppressive and anti-proliferative actions. Thus, compounds of the invention, or a
pharmaceutically acceptable salt thereof can be used as a medicament for the treatment or
20  prophylaxis of one or more of the following pathologic conditions (discase states) in a
mammal (such as a human):
(1) Lung diseases, which coincide with inflammatory, allergic and/or proliferative
processes:
chronically obstructive lung diseases of any origin, mainly bronchial asthma, chronic
25  obstructive pulmonary disease (COPD)
bronchitis of different origins
Adult respiratory distress syndrome (ARDS), acute respiratory distress syndrome
Bronchiectases
all forms of restructive lung diseases, mainly allergic alveolitis
30  all forms of pulmonary edema, mainly toxic pulmonary edema
sarcoidoses and granulomatoses, such as Boeck’s disease
(i)  Rheumatic diseases/auto-immune diseases/degenerative joint diseases, which

coincide with inflammatory, allergic and/or proliferative processes:



nephrotic syndrone all nephritides, such as, for exanple,

gl omerul onephritis (vi)Liver diseases, which coincide with inflamuatory,

al I ergi c woabwoom9asl i f erati ve 30processes: acute |iver eeTIGRlersp3iti on

acute hepatitis of different origins, for exanple virally-, toxically- or

pharmaceuti cal agent-induced 20 chronigally aggressive and/or chronically

intermttent hepatitis, (vii) Gastrointestinal diseases, which_coincide
with inf |a§3ﬁﬁmffrb@amt@r %%S%%nas/psw?@\f cHRBICA] PRy Bees deumalie fivehal
enterltlgoggggﬂﬂégkghﬁﬁag%bu §icki BdiReRefiktc €sophagi tis ul cerative

colitis gastroenteritis of other origins, for exanple native sprue (viii)
Pr oct ol ogéacaive ditlsetases, which coincide with inflammatory, allergic and/or

10proliferative processes:.anal geczema.fissures haenorrhoids idiopathic pro
ctitis 19¢RSyEgeRmalbiRag disghee AT UBF G i th i nf | ammatory, al | ergi c
and/ o5 prghiifies@hptéis in degenerative joint discases (arthroses)

traumatic arthritides

collagen diseases of other origins, for example systemic lupus erythematodes, discoid

lupus erythematosus, sclerodermia, polymyositis, dermatomyositis, polyarteritis nodosa,

temporal arteritis

10 Sjogren’s syndrome, Still syndrome, Felty’s syndrome
Vitiligo
Soft-tissue theumatism
(iii)  Allergies, which coincide with inflammatory, allergic and/or proliferative
processes:

15  All forms of allergic reactions, for example Quincke’s edema, insect bites, allergic
reactions to pharmaceutical agents, blood derivatives, contrast media, etc., anaphylactic
shock, urticaria, allergic vascular diseases
Allergic vasculitis
inflammatory vasculitis

20 (iv)  Vascular inflammations (vasculitides)

Panarteritis nodosa, temporal arteritis, erythema nodosum
Polyarteris nodosa

Wegner’s granulomatosis

Giant-cell arteritis

25 (v) Nephropathies, which coincide with inflammatory, allergic and/or proliferative
processes:
nephrotic syndrome
all nephritides, such as, for example, glomerulonephritis
(vi)  Liver diseases, which coincide with inflammatory, allergic and/or proliferative

30  processes:
acute liver cell decomposition
acute hepatitis of different origins, for example virally-, toxically- or pharmaceutical agent-

induced



processes: allergic keratitis, uvenitis iritis conjunctivitis blepharitis
200ptic neuritis chorioiditis synpathetic ophthalma (x) D seases of the
ear - nose-whnostoomdea, whi ch coi nci de with inflanmatory, pariGs2gi2nsased/ or
proliferative processes: 25allergic rhinitis, hay fever otitis externa, for
exanpl e caused by contact dermatitis, ppfection, etc. otitis nedia (xi)
Neur ol ogi seases, Whi oi nci de W th i Rﬁl anmatory, allergic and/or

h
prolifer m?éc Y ey anglpr chromugally infgramigient PHI% t unor-i nduced cerebral

edema mulipl Q}a%ﬁbﬁ'fé%ﬁhaﬁ d?s%h!ste@ &1&1@99&%&1@@%&' 1£ﬂ§rn{4ﬂa{ofr§ra@1@1t id YR of
convul sions, for exanple infantile nodding spasns Meni ngltls spi nal

cord inj lprq,hferatlve processes:
regional enteritis (Crohn’s discase)
5  Qastritis

Reflux esophagitis
ulcerative colitis
gastroenteritis of other origins, for example native sprue
(viii) Proctological diseases, which coincide with inflammatory, allergic and/or

10 proliferative processes:
anal eczema
fissures
haemorrhoids
idiopathic proctitis

15 (ix)  Eye diseases, which coincide with inflammatory, allergic and/or proliferative
processes:
allergic keratitis, uvenitis iritis
conjunctivitis
blepharitis

20  optic neuritis
chorioiditis
sympathetic ophthalmia
(x) Diseases of the ear-nose-throat area, which coincide with inflammatory, allergic
and/or proliferative processes:

25  allergic rhinitis, hay fever
otitis externa, for example caused by contact dermatitis, infection, etc.
otitis media
(xi)  Neurological diseases, which coincide with inflammatory, allergic and/or
proliferative processes:

30  cerebral edema, mainly tumor-induced cerebral edema
multiple sclerosis
acute encephalomyelitis

different forms of convulsions, for example infantile nodding spasms



Stroke (xii) Blood diseases, which coincide with inflammtory, allergic
and/or proliferative 5processes: acquired haenol ytic anem a

t hronbocywopersimi®ach as for exanpl e idi opathic thronboegragseni2zsiio3
Hodgki ns or Non- Hodgki ns | ynphonmas, thronbocythem as, 10erythrocytoses
(xiii) Tunor diseases, which coincide ymyth inflammtory, allergic and/or
proliferati v%%}gr ocesses: acute |lynphatic | eukaem a malignant | ynphoma 15
Iyrrphogr t oses | ynphosarcoma extensive netastases, mainly in breast
and prostg glé@&l {1 (xiv) Endocrine diseases, which coincide with

i nfl anmatory, all ic and/or proliferative processes: 20 endocrine

or bi topatShlpkehyrot OXI c crisis de Quervain's thyroi ditis Hashinoto '5

}_D%ﬁ;g;ﬁ@d Héﬁi%% era(glesd Ivv%rlrc]:hZCSOIiD’nac? w¥‘[\{1 n alrnsnef\a ory, a earglléla(l)l Egyoilferag roiditis

5  processes:
acquired haemolytic anemia
thrombocytopenia such as for example idiopathic thrombocytopenia
M. Hodgkins or Non-Hodgkins lymphomas,
thrombocythemias,

10 erythrocytoses
(xiii)) Tumor diseases, which coincide with inflammatory, allergic and/or proliferative
processes:
acute lymphatic leukaemia
malignant lymphoma

15  lymphogranulomatoses
lymphosarcoma
extensive metastases, mainly in breast and prostate cancers
(xiv) Endocrine diseases, which coincide with inflammatory, allergic and/or proliferative
processes:

20  endocrine orbitopathy
thyrotoxic crisis
de Quervain’s thyroiditis
Hashimoto’s thyroiditis
Hyperthyroidism

25 Basedow’s discase
Granulomatous thyroiditis
Lymphadenoid goiter
(xv)  Transplants, which coincide with inflammatory, allergic and/or proliferative
processes;

30 (xvi) Severe shock conditions, which coincide with inflammatory, allergic and/or
proliferative processes, for example anaphylactic shock
(xvii) Substitution therapy, which coincides with inflammatory, allergic and/or

proliferative processes, with:



(xv) Transplants, which coincide with inflamuatory, allergic and/or
proliferative processes; 30(xvi) Severe shock conditions, which coincide
wi t h i nf INsioreat3ooy294al | ergi c and/or proliferative proces®€e3/GH20r2/Exapl e
anaphyl actic shock (xvii) Substitution therapy, which coincides with
inflammatory, allergic and/or proliferaptive processes, with: WO
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suprarenal insuffj C|enc for e.neta-infective, etc. (xviii)
oo .MM By HA G R el Ey b Bt SRR B £ or at 1 ve
processesicqdifid s@é‘(ﬁﬁlﬁbﬂsubfhr@r&mmﬁﬁ‘{ch&l@y,%ﬁ Exadnple HEB-ARMCAEIOSbrs! fc.
cytostatlc agent - i nduced vomtln%d (xi x) Pains of |nflannatory origins,

¢

e.g., |urbegd Emetsrﬁoufthwbrce}n@me@@«l nflgremptorsgdlcrs andier prolifsmiing prasessehie
nventi on._can ed,to t er h e |
(nsul i niacpane R bl e Hi B BRLAT Rl Bhn S B ung €

per cut angeiy tPagRdF iiflamdlat@ngtigpk,ast. umbhghei mer ' s di sease, acute and
chronic pain, arteriosclerosis, reperfusion injury, thermal inju

nul tiple or garWﬁhq%rpyew@@@ﬁ@élﬁ%/fqr@gqmwhﬁ coy@ewsmfrmp émem&emq%@.a{@sbe
necr gpi zi, gy F‘o”{r@a[t%%}rdefré Suded %ﬁ’? ﬁ% Igo @@ Hﬁb@t éhﬁﬂa}ﬁSBare

| eukopheresi s, granulocyte transtusi ni es prlnary and
secondar wyidrpec.akdastser ater pmputiamue asesdursiodl amlgldphis‘erm%ilzhnunar’rsdgage geute
magnesi um gg pot assi um ex?r et.i on iuresjs), i ncLeased r retention,

hyper t ensf LoPUReYIEPET TP rﬁPﬁﬁ ORONNEY ByERs e d pE%an 1njury
ar r hyt hmgagn A oA, dchfr ﬁ’@d&nt MRl ‘%crbﬁ'glﬁé %hﬂe%oht%aﬁﬁ& &Yndtomes

Syndrome, disofders associated wth exCess catecholamne levels, diastolic
and syst ebiociatednygebthcnedidars I¢wkioplaresis, Gmuloqyer trplhﬂémmn V@wueH 5yn¢tomease

20 di;abetic nephrppath cirrhosis with edema a ctes oesophagea
vari &ses priaster S hoakaies’ BReP L e ma RS GReRFOE na R
wei ght Qﬁasgnemlﬁomnﬁmamurﬁ YaRegthi¥h QlludesiGU itk daged wavd deRiBon, ORGRHENsion
gl ucose intol erance, hyperglycem a, di abetes nellitus, ost eopor osi s,

pol yuri a,(ispkad Speolic angf P@nbm@d gustoligfisisioon eardnglomaer snyochrialefibwisisct i on
associ at %gyo\é'iﬁlldlal ?ﬂéﬁ&%}pe ﬁﬁ’ﬁ&l sa%h dlrggﬁé I(ﬁ&?’&erk ??so&{ﬁ?eﬁ %?h éxc%géshégbel%ﬁoﬁﬂlqn °

| ynphomas on&Et ous yar erit ron o

myel oi d deldls, Idna@&ﬁm anﬂmyﬁﬁhprc@hgdsﬁb@hbaﬁﬂlfaﬁmﬁ@(©HF)§ peHBHerab(tfﬁscﬁlupﬂfse&‘éj on
and regul atign, percortisolema, npdul ation of the Thl/Th2 cytokine
bal aRe, dmeaﬁur@p ToRAEY Gl@@%e"vlthy%’éﬁ@ail@e#ﬁcates’a%ﬁ% 3ggpleayicics, muscle

i nsuf fi C'v@éﬁﬁ%{esscr?ﬁé?&sﬁdp | r 4 r{gg{]ﬁggﬁod Ut (‘Skﬁlnc ekgﬁpgg%gr (#Pg%rsgﬂal

i nsuf ficiency, congenita perplasia, Lift system c

i nf | ammathiypogly&dnia € hsunmppst Smyird&nw&ibesitys ghsese Médenrcc, hylgarghyuérmmadmbetss
rthritis, osteparthritis,. oneurotic edema, tendonitis,

gi ant cel | a
bursitis, ﬁ‘é@%. PRITARETQSHY @ﬁf rlﬁcP?]\Yglpﬁ’ép qiamrgat%ﬁawmwne GIRFLEY, Jissue

panni cul 'r& bétion SRR C¥ &k Sor Mo%ﬁ@aﬂar}ﬁél?gh‘aﬁéi% &RRI BOPRLkikiaf aged i ti s,
rel apsi ng poI ychondritis, sarcoidosis Sweet's disease, type 1 reactive

| epr 38y, 1yz’faph1dmm yheW.DaEC) 13/c0.0X 204 PETOGBROY A GBS thl‘tztiorh eheygioohed] lindschen
pl anus, therra sut i s t OXi C rnal necro
Er vt horrm RGP HeH0) Ahoggss 1Ebba TEbuhedh daf B BTN eRRaRge
di st ur banggRrlatioRed tk SRIFHEr StéisheE Balasced elﬁbﬁﬁadlmyaﬁ@am BOp&taleirsial stekd |
anxi ety disorders and personality di sorders.
adrenal insufficiency, chronic primary adrenal insufficiency, secondary adrenal
insufficiency, congenital adrenal hyperplasia, Little's syndrome, systemic inflammation,
30  inflammatory bowel disease, Wegener's granulomatosis, giant cell arthritis, osteoarthritis,
angioneurotic edema, tendonitis, bursitis, autoimmune chronic active hepatitis, hepatitis,

cinhosis, panniculitis, inflamed cysts, pyoderma gangrenosum, cosinophilic fasciitis,

relapsing polychondritis, sarcoidosis Sweet's disease, type 1 reactive leprosy, capillary



5As used herein the term"congestive heart failure" (CHF) or 'congestive
heart disease" refers to a disease state of the cardiovascul ar system

wher eby twe 2hsz01294s unable to efficiently punp an adegmratrsaBzoiunsesodf bl ood
to meet the requirenents of the body's tissues and organ systens.

Typically, CHF is characterized by lefp3ventricular failure (systolic

dysfunction) and fluyjid ac unulatl nin the lungs, wth. the underl |ng cause
bei ng 10&FTRPHAMEY ?’16‘9 gl e %ﬁ%‘ér PO NGy RESHisHD P ADMETEL oo

i ncludin ar Yy ehfar Sep r f n pegt
dlabetes%'ggbggfar hggthﬁ?giggé nd &%grgP%%Sggd§&9§&$ éﬂggr§§ ﬁ@i@?@ lic

congest i \destirbamdes ¥ mpodi dsbrdeet @neh todepresmneandfbigitr dibendent aricte disoyders
impairment ;in th " Ellité of the heart to properly relax and fill with
bl ood. CENYBFSRRALY II§QAER m " systol i ¢ congestive heart failure"” refers to a

state5of CHF ¥§ﬁh@dﬁ&kﬁﬂhé&ﬁm@%odﬁﬁﬁwéE&Mﬁﬁﬂ%hﬂt@Hﬁﬁbﬂ%d c@fvetRgrtheart to
properly contract and eject bloo be appreciated by one of skil

in the ardtlseawhy@fp@lt@@ﬁ@f@rlseoﬁtag@pﬂ@wamwamvé@émtemswl@rehyﬁh@hi:aa’t' isgvpllet i on,
or an a%’ Eﬁimq%ﬂ%%%glg) an aﬁgqu lul% ?Blo%d to fie etutﬁg gsqu%e Irilt’s o?ﬁ%%sod

condition O ress contrnuane ront

condi t i onisbues Taﬁ@@ig@d sy@@ﬁs [ Typlsall@l @glms eﬁlaraﬁérlierdﬂ)@ztlﬁﬂ REntEioNkF faee
t hroughout the course of the disease. 20Conversely, the term "acute" neans

an exacerbatolig dyvianetios) and flaidaccunulafion e lings, with theaweerlyye sapebree of
rem qﬁ' Or&ttnﬂi't'é& C{}E orth&GBHIERbr QJI‘dIBO ﬁ%hﬁlr 8@&%@'&21%5%1%19&5 c&%ﬁﬁﬁw 13; es both

acute events an ronic conditions. I'n an acute event onpou
adm ni st elisedscamybb@dahséirciidn, sklypememnmabeuhssmjmlanhmd dikeare, thé synpt ons

di sappear. ). n another_aspec} . .the. present |nvenptio ovi des a ound of
the i nveffidmyQsathy. Jdi5H %m&%&ﬁl}wgw@eé@ﬁ e <bieps pReFEoPT CHBr use i n

therapy (BaafeAsedoy BfatMentRSas hnad, ﬁqgé/ Rdart to proper gr'}elﬁﬁ Ln@RALRAL vIBSPect
t he present I nvention prOVIdeS t he use of a conmpoun t he |nvent|0n or a

phar macedidngaistly, the ¢apt ‘apitelisaingestherheatft failunc'tleernmradtatc bOCEFof a

ot at 45 ( SunHeRer G aLEE b Ml ek por T Bl RELfting °°°°

aspect t g WIMRMppRR MO} SiRSoflsRBI WIBe &, phy, ﬁ@m%wan@}ls&heﬁshﬁay pre@mt hon, or a
pharnaceutlcally acceptable salt thereof, t he manufacture of a

medi canenthrpaic” gerdifion, han {'acaty’ wpivpdof Tfmwtemf thapmiat. @p ysqﬂdm@m; Beangguch as
an arthr 'c%hc? } on Pgéﬂw pror_%/reisrhna lctr%g)éo'ﬂ?{lu %Qegts 8 CaF%/ At téo%alt %’ {rgaﬁé t he use

of a conpoun entlon arnaceu accep e sa

t her eof , vhentihie dimgRodedcind nleat@ienacmuecaﬂ@dsughb@trthé b@urtsé efathaarsba@f a
resplratory condition (for exanple a Iung disease as described above). In a
st i | POf ulGameersalypde fermacitqy BIsenso GreesPeed ey oatiackofahe kpyisnd of the

51 nvent i Qghio 0Ly B PRATIIAASUISSAh! YA GRPEaRhEn R ohy HOBLRY disdrBel e

manuf acture o
contemplates both acute events and chronic conditions. In an acute event, compound is

administered at the onset of symptoms and discontinued when the symptoms disappear.
In another aspect the present invention provides a compound of the invention, or a
25  pharmaceutically acceptable salt thereof, for use in therapy (such as a therapy described
above).
In yet another aspect the present invention provides the use of a compound of the
invention, or a pharmaceutically acceptable salt thereof, in the manufacture of a
medicament for the treatment of a glucocorticoid receptor mediated disease state (such as a
30  disease state described above).
In a further aspect the invention provides the use of a compound of the invention,
or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for use

in the treatment of an inflammatory condition (such as an arthritic).



medi canent for the treatnment of asthna. I n anot her aspect the

i nvention provides the use of a conpound of the invention, or a

phar macewpDcaldopi1macept abl e salt thereof, in the nmanuf a®CunGB20f2/(41503
medi canent for the treatnment of COPD. 10l n anot her aspect the invention
provi des the use of a conmpound of the pmvention, or a pharmaceutically
acceptabl e salt thereof, in the manufacture of nedican%ﬁl for the

treatment of aPPAWEIE 2piechihejigvention provides hegiss of 2 sapBRYNd ¢dhs HyeM{qton

provi des . Q?h%c@ﬁtic@ll? QH&%@%E& Qit thd¥eof MMAREWaRBfacRie & PRRIRGEHIHCARE! Y
acceptabl e salt thereof, 1n the manufacture of a nedicanment for the

15t r eat mareatngeint pf a idspivdteryownditios\fod eeareple a lung disersanoddseribakyest). t he
present invention_.provides a conpound of the invention, or a

Phar mceut | callh§ SHBEaHGBIS G TRHE: BovideS el Sg Of h ftnadindhy o

i nf | apmatrntie® i iatgh@inacdstidii® ac&pbiBic @it tBEBHEC id Ak Mdnhifuchire bf 41 t abl e bowel
syndronme. I n yet another aspect the present invention provides a nethod of
t r eat i ng recdd@giont b dha resdinentrod eetpmer medi at ed di sease state (such as a

di sease state i.h QV: i.n ma u nan i ch npri ses
S e o 2 & SRG LR Ao AR Ferlifin B VAR HEUE A ARoTRRL o MEALRBETRE 245,

a conpoundghafmidaetidallyentdpliblc &t tAeidbRiMe ettinlutrbury ofg aRpicabkst Sathe t her eof
I n anot her aspect the present invention provides a nethod of treating an 25
i nf | amatiEAPM@sAEEOPEh (such as an arthritic) in a manmal (such as nan),

whi chpconpri sgg aﬁ&ﬁé@s@éc@ 'EﬂquvénQiToﬁ by lnd ﬂsem%ggfpoﬁ%ﬁ B thE SRIABOM 0?9

effective anount o onpound o e I nvention, a armaceut | cd

accept ablaghaahicetitien lgat cdpmbdneil thtbercafs petht nidnafgerues et medicemtntdor theovi des a
nmet hod of treatipgra.respiratory condition (such as a |lung disease

descri bed™aWRPEPT FlIFTECARMHESE (such as man), which 30 conprises

adnmi ni st eri ng 1f Q, AnABRPEL i nRERBN FroTHEIhE [ LA MBI RInEEF BE tivegigTRUNt Of

a conpound of the invention, or a pharmaceutically acceptable salt thereof
I n a sti laphhunaderticadlypectptabhiesalirtienod, onthp nanutietira ofre tieddamnttfoetici ng

asth in a mmgal . h a n), which conprises admnistering to a mamal
in nggd &Fa@%?ﬂgsfpég%gfﬁﬁiﬂgﬁﬁ%ﬁ?GB2012/051503 25 treatnent an effective
anount of a ConNRRGAE Rpedt BB JrieaninlvORtionYProddBNRESHRSRME o€ &ld iMvagieaPsab! e
salt t herp?lglfmaceutically acceptable salt thereof, for use in treating an inflammatory condition,
asthma, COPD, allergic rhinitis or irritable bowel syndrome.
In yet another aspect the present invention provides a method of treating a
20  glucocorticoid receptor mediated disease state (such as a disease state described above) in
a mammal (such as man), which comprises administering to a mammal in need of such
treatment an effective amount of a compound of the invention, or a pharmaceutically
acceptable salt thereof.
In another aspect the present invention provides a method of treating an
25  inflammatory condition (such as an arthritic) in a mammal (such as man), which comprises
administering to a mammal in need of such treatment an effective amount of a compound
of the invention, or a pharmaceutically acceptable salt thereof.
In another aspect the present invention provides a method of treating a respiratory
condition (such as a lung disease described above) in a mammal (such as man), which
30  comprises administering to a mammal in need of such treatment an effective amount of a
compound of the invention, or a pharmaceutically acceptable salt thereof.
In a still further aspect the invention provides a method of treating asthma in a

mammal (such as man), which comprises administering to a mammal in need of such



In a still further aspect the invention provides a nethod of treating COPD
in a manmal (such as man), which conprises admnistering to a manmal in
need of swohloB/wimat nrent an effective ampunt of a conpo®nd/GH20124Ms1503
invention, or a pharnaceutically acceptable salt thereof In a still
further aspect the invention provides asnmethod of treating allergic
rhinitis in a m | (such as n), which cqonprises admnistering to a
el ACHERR. O C QR AROAE R CPOURY B VRY CRHBRA STAEN SR of t he
i nvention.. Stk Siansmgeutical ly 10acceptabl e salt thereof In a still
further aspect the invention provides a nmethod of treating irritable bowel
syndrone in almastilfur{lenekpeasthramentiohmpoiides aprdtisaisoidoaiing SOPD mp t 0 a

mammal in nee f .such reﬁ_tgﬂsnt an effective }am)unt of . a cgnEound of the
i nvent i o PSP FREBUY NEA CPPPUNE AR E A1 PABFELIL NP PhAIGr esent

i nvensi onrchitidnd 8f cFEQ@NE ABDuAt SRE RRehoahd bf BRtAVG SN HruGheshddea@édlyr ecept or
nedi at ed di sease state (such as a di sease state described above), an

i nf | amrateeegptabimstilttthepof. ast hma, COPD, allergic rhinitis and/or irritable

bowel syndro [ I ch n) ;. which c rises admnistering to
e ral g sy Rl ot G S Ao B N RGO AEE JRITCBLE 19, | 0

i nventi ofn a@fandnflAuidNES @kkini) Cahitly cabpeRs abmeisiading dQf Mgneaf in nced of sudh t he
context of the present specification, the term"t hera%};1 and "treatnment"”
al so i ncltigaeaeng pppHgatiygiagoypo i @peuné af theiveatiphar @ hpemagsaisallyc

i ndi qgti St B1d D6 FQRLF ary. The terns "therapeutic” and "therapeutical |y”
shoul d be cgnstruec} accordingly. In this specification, unless stated

ot herwi se, t hdntatiidurthonbspict the Tnvandon prolvalge ainsthiod2d treating aricdhpmwed t hat

by any neans, partly or conpletely, blocks the transduction pathway | eadi ng
to the pﬁ&%%emﬁalhaﬁanan@ég%ﬁé@l WiHED cpBpHisss adMHISigy Q2 MEPMBeIa ful | or

partial agenbsluch treatment McAERNE 'églioﬁﬁ)trd;%rc"ompﬁﬁﬁ@§§th§ ilfoRlhgr Wi se, neans
any condition and di sease associated with glucocorticoid receptor activity.

30 Phar npbemmdceaticalpapapiablconltitherosfder t o use a conpound of the invention,

O odRma: ot AEGR R R Do aRe ol b JSigRRsk ©
2013/ 001284 Pfel hFa7RIL4iNRS HatedBuchlk HiRh &ktdth dakEBEH ARNFR), Wh ik Shamdar d

pharmaceutical practice as a pharnmaceutical conposition. ,
condition, asthma, COPD, allergic rhinitis and/or irritable bowel syndrome, in a mammal

(such as man), which comprises administering to a mammal in need of such treatment an
effective amount of a compound of the invention, or a pharmaceutically acceptable salt
20  thereof.
In the context of the present specification, the term "therapy"” and “treatment” also
includes prophylaxis and prevention unless there are specific indications to the contrary.
The terms "therapeutic” and "therapeutically” should be construed accordingly.
In this specification, unless stated otherwise, the terms “inhibitor” and “antagonist”
25  mean a compound that by any means, partly or completely, blocks the transduction
pathway leading to the production of a response by the agonist. An agonist may be a full or
partial agonist.
The term “disorder”, unless stated otherwise, means any condition and disease
associated with glucocorticoid receptor activity.
30
Pharmaceutical composition
In order to use a compound of the invention, or a pharmaceutically acceptable salt

thereof, for the therapeutic treatment of a mammal, said active ingredient is normally



Therefore in another aspect the present invention provides a pharnaceuti cal
conposition conprising a conpound of the invention, or a pharmaceutically
accept ablwozss/a119her eof , (active ingredient) and a phaPcaaRDi20@308

accept abl e adjuvant, diluent or carrier. One enbodinent relates to the use
of a pharmaceutical conposition conpriggng a conpound of the invention, or
a pharmaceutically acceptable salt thereof, for treating a glucocorticoid
recept or IS4G H #icqrlzace vgtﬂaﬁ@n@éﬁeﬂaragacautﬁals@a%t@esatsatp TPEEEYIPEd above)
an i nfl angphgéiMogondi tion, asthma and/or COPD. 10A further aspect the
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to 70 %v (for exanple fromO0.10 to 50 %), of active 15ingredient, all
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adm ni st dmhael ax@sglouyd of theahwdntion of P phirhaubaichly afcaptableialt #icrevt) mhpbé
particularly useful nmethod for adm nistering a conpound of the invention
(or 30phdemwataed it thoforp oEfpapiaanialan apreeled Pywder(fa e xmBlstdrngr r espi rat ory

di seases . i r i r j r ast hna.
When admd?ls:ég{he@dg y?ég’rﬁ?a%gﬁh’ﬁ%%%gq %ﬂ%l’éé%ggé%%iugﬁ ?t§ﬁ%£%@n?1?on (or a
phar maceutispeasiby, aadtipioh alnhBi®ah supfositagf In oraymdne, augedn afrbes bt weteyileat a
dai |l y dose in@t he ,u ran}ge, for exanple up to 500 pg, such as fromO0.1 to
50 jig, FRGHYCEAPQUIBTALY FAIUNPSUERFIS8%4, from 0.1 to 20 i.tg or fromO.1

to 1014, of a £QmRehaRhadelifcdl LY EPELiREh §OhisBnvention is one suitable for oral
25  administration in unit dosage form, for example a tablet or capsule containing between 0.1
mg and 10 g of active ingredient.
In another aspect a pharmaceutical composition of the invention is one suitable for
intravenous, subcutaneous, intraarticular or intramuscular injection.
In one embodiment the compounds of the invention or a pharmaceutically
30  acceptable salt thereof, are administered orally.
In another embodiment the compounds of the invention, or a pharmaceutically

acceptable salt thereof, are administered by inhalation.



10pharmaceutically acceptable salt thereof) as active ingredient. A

phar maceuti cal conposition of the invention may be adm ni stered by oral

i nhal at i omOi2n13200¥293ui t abl e form and usi ng any suitabl e iPolhadiB2n12BEVi0ce.

Sui tabl e i nhal er devices are known to persons skilled in the art and may be
manual or breath actuated. The pharnacenti cal conposition may be formul ated

as a dry powder a suspension (in a 15]iquid or gas) as a solution
(inaliquid)IF sRotBerrRrAhog e itheqyPayRds 04 REIVARh O bhaeewicall sui t abl
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i ncl ude netgred dose inhalers (MDs), dry powder inhalers (DPls),
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net ered dose inhal er A pharmaceutical conposition for use in a pMI
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di sper Seﬁim?ufotr%ﬁirﬁpl@hﬁﬁ@Bb@ﬂg Sudh 8s ﬁmm foos(n$ ,Fems 09 kb Ub e, frBrnt(hEtciir t and
i ncl ude hydrocar bon | or of | Uor ocar bon and r of | uor oal kane propel | ant s,
or m xt uri@sigfroant1 su2hpgoofre Gihtes10 Egmfpd @mp@tmqbof)q:he linentien Gre

1, 2,-tetrafl uoroet ha H 0134a) ,.and
T 105 PR RO R R ok w NS EY cach of which may be
used al one or A ﬁhaﬁﬂﬁ@éuﬁ@&l‘ Bfhp Wslhbn @fhﬁrmwnﬁ@ﬁ blagMe2damslbefed Myl

exci pi ents. A pMDI deV|ce contains the pharmaceutical conposition in
a pressunilpédiononeay satableThem aod bvieg amgme@bl@nnhal@ dst@lqev §né@bl¢3yahabr uating a

val ve of the cont ai ner I 2013/ /051503
28 Aot vadkaterly Ben i Bere Rl R E SRR Py R B oo
the devi qoﬁaﬂnsaca@tﬁdaa&(ﬁdpdm@ HSEbe ASmulaeyd dsnhal powliar a%ampb@cby(upa essing a
sui tabl e rel ease nmechani smon the pMD device. A breath actuated pM

devi dé@ i digntk UpeePrasasation 4| whqmarfOt wbnigsEatiombyapws inhhlagoyhy mcapuetpi ece

of the p%@ i pMDI devices include for 5 exanpl e Rapi hal er0,
Vannai r O, Aﬁéﬂmﬂk E E ‘Evohal er 0, Maxair O, Autohal erO and Easi - Breat het.

Inhaler dev1ces suitable for pulmonary administration include metered dose

inhalers (MDIs), dry powder inhalers (DPIs), nebulisers and soft mist inhalers. Multi-
chamber devices may be used to allow for delivery of a compound of the invention (or a
20  pharmaceutically acceptable salt thereof) and one or more further active ingredients (when
present).
A preferred metered dose inhaler device is a pressurised metered dose inhaler
(pMDI).
A pharmaceutical composition for use in a pMDI may be provided in the form of a
25  solution or suspension comprising the active ingredient and one or more excipients, the
excipients including a suitable propellant in which the active ingredient is dissolved or
dispersed. Suitable propellants are known to persons skilled in the art and include
hydrocarbon, chlorofluorocarbon and hydrofluoroalkane propellants, or mixtures of any
such propellants. Examples of propellants are 1,1,1,2,-tetrafluoroethane (HFA or HFC
30  134a)and 1,1,1,2,3,3,3-heptafluoropropane (HFA or HFC 227), each of which may be
used alone or in combination with other propellants and/or other excipients.
A pMDI device contains the pharmaceutical composition in a pressurised container.

The active ingredient is delivered by actuating a valve of the container of the pMDI device.



A netered dose inhaler device (such as a pMDI) nmay be used in conbination
Wi th a spacer device. Suitable spacer devices are well known to persons
skil | ed iwoths/miz94and i ncl ude NebuchanmberO or Vol umat i @0T/GE2N2/051503
pharmaceutical conposition for use in a dry powder inhaler device is
provided in the formof a dry powder cogprising the active ingredient and
one or nore excipients, the excipients typically including a suitable
carrier aHdyan@ayRaTR e baFTgdabbhmanyHly %éq%tiﬁepMﬁ&r%a BYiC iS5
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i ncluding spray-drying, freeze-drying and m cronisation. The dry
powder ¢ feethe®. may take the form of a powder aggl onerate or an 20

ordered m xturge, \When, ¢ dr erlﬁﬂ sibtion takes.the formof an
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i ngr edi entsphe& devias. eSuivibldspaedridegicePat el l@dwhhapedbih didilou ih tiart el dry
powder inhal er. device into the | u&g. The particles of the active ingredient
adher e t dnglpde Nehuchapbg®y er Qlu@atig®f or m an ordered (interactive) powder
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conpositions ar nown, and rnclude sugars, “for exanple, lactose, glucose,
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starch. Suitable carriers are | actose partj.cl and they may have_a nass
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conprise the active ingredient in the formof mcrdparticles formulated

Wi t h one iogrediontehasie b wens medBuiat@idiyeandic ldirendter afieds tide dogalrGim,frosreexanpl e

| act ose, mannitol_ and sucrose. WO 2013/Q01294PCT/ GB2012/051503 29
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are well known and ipclude exposure of particles to controlled 5
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i nhal er devices nay ose, “multiple unit dose Or nulti-dose
(res@fvoiorder¢chimaiteres, and may utilise a dry powder or a powder-contai ning

AL T RO A L TR S
i nto the ggvicetrReiatibUsHutiEiXAGMmh&8ctive ingredient formulated with carrier particles
that aid flow from the dry powder inhaler device into the lung. The particles of the active
ingredient adhere to the carrier particles to form an ordered (interactive) powder mixture.
25  Suitable carrier particles for inclusion in such dry powder compositions are known, and
include sugars, for example, lactose, glucose, raffinose, melezitose, lactitol, maltitol,
trehalose, sucrose, mannitol and starch. Suitable carriers are lactose particles and they may
have a mass median acrodynamic diameter of greater than 90pum.
When the dry powder composition takes the form of a powder agglomerate the
30  agglomerate may comprise the active ingredient in the form of microparticles formulated
with one or more diluents. Suitable diluents include sugars, for example lactose, mannitol

and sucrose.



of these devices include Spinhaler(r), Rotahaler(r), AeroliserTM

I nhal ator(r) and Eclipse devices. Multiple unit dose dry powder inhaler

devi ces cwotaiynomomunber of individually packaged dosespcgigHrer2/@ssoqul tipl e
capsul es (such as gel atine capsules) or in blister packs. Exanples of these
devices include D skhaler(r) Di skus(r)9and Aerohal er(r) devices and

15br eat h-actuat ed, .dry-paowder jnhal er devi ces haying nmultiple cavjties for
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Examples of these devices include Turbuhaler®, Easyhaler , Novolizer®, Clickhaler®,

20  Spiromax”®, Airmax”® and Pulvinal® devices.

Nebuliser devices may for example be used to administer the active ingredient as an
aqueous suspension or, preferably, solution, with or without a suitable pH and/or tonicity
adjustment, either as a unit-dose or multi-dose formulation. Suitable nebulisers are well
known to persons skilled in the art and include the eFlow®.

25 Nasal administration of a compound of the invention (or a pharmaceutically
acceptable salt thereof) may be provided by means of a spray from a suitable nasal delivery
device, such as a spray pump or an MDI nasal delivery device, for example Rhinocort
Aqua®. Alternatively, the compound of the invention (or a pharmaceutically acceptable
salt thereof) may be administered nasally as a powder using a suitable DPI device, for

30  example Rhinocort® or Turbuhaler®.

A pharmaceutical composition for use in a spray pump or MDI nasal delivery
device may comprise a compound of the invention (or a pharmaceutically acceptable salt

thereof) dispersed or preferably dissolved in a suitable aqueous medium. Where it is



in the pharmaceutical art. Tablets may be enteric coated by conventi onal
nmeans, for 1O0exanple to provide a coating of cellul ose acetate phthal ate.
The i nverwOani3iai1oher rel ates to conbi nation therapi es ®CTGHPERASIIONS
wherein the conpounds of the invention, or a pharnmaceutically acceptable
salt thereof, or a pharnmaceutical conpggition conprising the conpounds of
the inventi.on, or.a pharmaceutically acceptable salt thereof, is
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pharmaceutically acceptable salt thereof, is administered concurrently (possibly in the
15  same composition) or sequentially with one or more agents for the treatment of any of the
above discase states.
For example, for the treatment of rheumatoid arthritis, osteoarthritis, COPD,
asthma, irritable bowel syndrome or allergic rhinitis a compound of the invention, or a
pharmaceutically acceptable salt thereof, can be combined with one or more agents for the
20  treatment of such a condition. Where such a combination is to be administered by
inhalation, then the one or more agents is selected from the list comprising;:
ea PDE4 inhibitor including an inhibitor of the isoform PDE4D;
ea selective 3, adrenoceptor agonist such as metaproterenol, isoproterenol,
isoprenaline, albuterol, salbutamol, formoterol, salmeterol, terbutaline,
25 orciprenaline, bitolterol mesylate, pirbuterol, indacaterol, olodaterol, milveterol or
vilanterol;
e a muscarinic receptor antagonist (for example a M1, M2 or M3 antagonist, such
as a selective M3 antagonist) such as ipratropium bromide, tiotropium bromide,
oxitropium bromide, pirenzepine, telenzepine, aclidinium bromide or
30 glycopyrronium bromide;
e a steroid (such as budesonide);
ea modulator of chemokine receptor function (such as a CCR1 receptor

antagonist);



an inhibitor of neutrophil serine proteases, nost preferably neutrophil

el astase or 5proteinase 3. In another enbodi nent of the invention where
such a cowbizostdomy4i s for the treatnment of COPD, asthmaPON/GH20EvFil503
rhinitis, the conpounds of the invention, or a pharnaceutically acceptable
salt thereof, can be adm ni stered by ighalation or by the oral route and

t he ot her agent e..g. xanthine (such as am nophylline or theophylline) can
be 10 admi ni st’éﬁé‘ﬁlﬂb‘@orloﬁﬂ?éﬁgKtﬁaﬁﬁﬁfuﬁﬁtl%’y the oral route. The conpounds of the
i nvention, (o b I %E]g, the her
agent, e.g xant ?Itr@gl@ O?E&tr%?h]’eﬁal@?%?%g@s hl%s‘ts e}erabjl')ﬁ{ etm§ ePa%]lm9 (r81|£ stered
sequenci al | y. NOMP: mgy)rmay be adm ni stered separately. 15 Exanpl es The
invention is illustrated, but in no way |imted, by the foll ow ng Exanpl es

and Wi th ref ef@ﬁé@lbl@)rtoﬁeeetmﬂh&%enqur@tﬂaé@, npiereisTabbunawroabibelasist eons may
be usgd: DSCD m@%\;b scanni ng cal ori neter 20HPLCHi gh-performance |liquid
chromat ograph)}) dul ated tenperature differential scanning cal orineter
NMRNucl ear madnehdtherreasdanae ofiid ihvaition heierodRieDX-cBawimaawnl & fodtef r act i on

25PS80Pol ysor bat 0L oss on drying.LCLiquid chromat ography GCGas
chr omat odicaRNt Sg é@ﬁ’eﬁ sthmpop adergicagintis, &Le%ﬂmayn ng?lnéf?‘ftfqnaeli? on
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met hods, for exanpl e escribed 1 n G acovazzo,
Fundane ntradlts and tlfe‘.roylwagtmgaf.gp&myl‘;m@((fsmldasunmmepkml]nrw d?rthcsmhylllen)«;amim R and

Snyd?{)’ |}drnlﬁiistelred by inhalation or by the oral route. The compounds of the invention, or a
pharmaceutically acceptable salt thereof, and the other agent, e¢.g xanthine may be
administered together. They may be administered sequencially. Or they may be

administered separately.

15  Examples
The invention is illustrated, but in no way limited, by the following Examples and
with reference to the enclosed Figures.

The following abbreviations may be used:

DSC Differential scanning calorimeter
20 HPLC High-performance liquid chromatography
MTDSC Modulated temperature differential scanning calorimeter
NMR Nuclear magnetic resonance
uv Ultraviolet
XRPD X-Ray powder diffraction
25 PS80 Polysorbate 80
LOD Loss on drying
LC Liquid chromatography
GC Gas chromatography

30  General Procedures
X-Ray powder diffraction analysis (XRPD) were performed on samples prepared
according to standard methods, for example those described in Giacovazzo, C. et al (1995),

Fundamentals of Crystallography, Oxford University Press; Jenkins, R. and Snyder, R. L.



WO 2013/ 001294PCT/ (B2012/ 051503 32 (1996), Introduction to X-Ray Powder

D ffractonetry, John Wley & Sons, New York; Bunn, C. W (1948), Chem cal
Cryst al | oyoaptsywo1@ar endon Press, London; or Kl ug, H PPrPC&/GR2erz0303, L. E.
(1974), X-ray Diffraction Procedures, John Wley and Sons, New York. X-ray
anal yses were performed using a Panal ygpcal X Pert PRO MPD instrunment 5w th
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may fluctuate dependi hg on neasurenent conditions and sanpl e preparation.

For exanpl eCuBefkohiBAkilled in the art of X-ray powder diffraction will
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the 20 orie ianil he sanpl e under test and on the type and setting of
the instrunenk AgsedyoThe skilled person will also realise that the position
of reflections can be affected by the precise height at which the sanple
sits in the4dnfihriact 0i986&r and the zero calibration of the diffractoneter.
The rface gl ana ilté of .the sanple may al so have a snmall effect. Hence a
per soft sKi | REBEIHSHGR AT\ | | appreciate that the diffraction pattern data
present ed hghfidht bsndBRsRt to be construed as absolute and any crystalline
formthat provides a powder diffraction pattern substantially identical to
t hose di scl dppwxineately? thabf a fhist sample wes Bl@eqxbomﬂletsmplpd@wnan%m@ar@twe.
Ceneral ly, gn{ﬁféasﬁycrgrsmr% error Jﬂae dIi1 eracti on angle in an X-ray powder
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Di f f er entintahsittesan ah DgraggdoowdeneiteactioMpEesh nisi fgrt@aterdehehding ©n measurement
conditions and sample preparation. For example, persons skilled in the art of X-ray powder
diffraction will realise that the relative intensities of the peaks may vary according to the
20  orientation of the sample under test and on the type and setting of the instrument used. The
skilled person will also realise that the position of reflections can be affected by the precise
height at which the sample sits in the diffractometer and the zero calibration of the
diffractometer. The surface planarity of the sample may also have a small effect. Hence a
person skilled in the art will appreciate that the diffraction pattern data presented herein is
25  not to be construed as absolute and any crystalline form that provides a powder diffraction
pattern substantially identical to those disclosed herein fall within the scope of the present
disclosure. Generally, a measurement error of a diffraction angle in an X-ray powder
diffraction pattern is about 5% or less, typically plus or minus 0.2° 2-theta.
Melting point was determined by Differential Scanning Calorimetry (DSC) using
30  standard methods, for example those described in Hohne, G. W. H. et al (1996),
Differential Scanning Calorimetry, Springer, Berlin. The calorimetric response of a test
sample to increasing temperature was investigated using a TA Instruments Q2000

Modulated Temperature Differential Scanning Calorimeter (MTDSC) using a modulation
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trifluoroacetic acid, to nove exchangea proton signals (e.g. frommaleic

aci d) awdwreinafter. Hence the measurements of solubility quoted herein are not to be taken as

absolute values.
It will be further appreciated by a person skilled in the art that slight variations in
the measurements of hygroscopicity given in the examples herein may occur as a result of
30  sample purity, polymorph purity, sample preparation and the measuring conditions (e.g.
equipment and parameters used). It will be appreciated that alternative measurements of

hygroscopicity may be given by using conditions different to those described hereinafter.
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chromatography was performed using a Novasep LC150 preparative HPLC system,
equipped with a dynamic axial compression column, of internal diameter 15 cm. Standard
25  laboratory glassware and equipment was used for small scale processes. Starting materials,
solvents and reagents were purchased commercially and used as supplied.
Liquid chromatography (LC) was performed on reversed phase columns packed
with octadecyl or phenyl bonded silica. Agilent 1100 HPLC instruments equipped with
UV detectors (A = 230 nm unless stated otherwise) were used. Stationary phase particle
30  size, column dimensions, mobile phases (acetonitrile and water, pH adjusted with
trifluoroacetic acid or ammonium formate/ammonia), gradient timetables, flow rates and
temperature suitable for the specific analyses were used. Sample solutions were prepared

at a main analyte concentration of approximately 0.5 mg mL™" using suitable diluents.



Table 1 (FormB) Table 2 (FormA) Position Rl Position Rl 2-Theta 2-Theta
21.5 vs 18.7 vs 20.6 s 18.1 vs 20.3 s 17.8
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25

30
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Gas chromatography (GC) was performed using helium as carrier gas on a DB-624
capillary column. Agilent 6890 GC instruments equipped with flame-ionisation detectors
were used.

Water analysis was performed by coulometric Karl-Fischer titration using a

Metrohm 756 KF coulometer.

Summary of XRPD Analysis of Form A and Form B of Compound (I)

Crystals of Compound (I) Form A and Form B obtained as described herein were
analysed by XRPD and the results are tabulated below (RI represents relative intensity)

and are shown in the respective Figures.

Table 1 shows the most significant peaks in the XRPD-diffractogram of crystalline Form
B of Compound (I). Table 2 shows the most significant peaks in the XRPD-diffractogram
of crystalline Form A of Compound.

A number of weak and very weak peaks have been omitted. Due to preferred orientation

effects some of the weak omitted peaks may become more significant.

Table 1 (Form B) Table 2 (Form A)

Position RI Position RI

°2-Theta °2-Theta
21.5 Vs 18.7 VS
20.6 S 18.1 VS
20.3 S 17.8 VS
19.9 S 16.7 ]
17.4 Vs 14.9 VS
15.7 Vs 13.3 VS
14.4 S 11.9 S
11.8 Vs 10.7 S
9.9 S 9.7 VS

92 \& 8.4 S



vs 19.9 s 16.7 s 17.4 vs 14.9 vs 15.7 vs 13.3 vs 14.4 s 11.9 s 11.8 vs 10.7
S
WO 2013/001294 PCT/GB2012/051503
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Abbreviations

V8 = very strong; 8 = strong

Summary of Figures

Figure 1 shows the XRPD-diffractogram of crystalline Form B of Compound (I).

Figure 2 shows the differential scanning calorimetry profile of crystalline Form B of
Compound (I).

10
Figure 3 shows the XRPD-diffractogram of crystalline Form A of Compound (I).

Figure 4 shows the differential scanning calorimetry profile of crystalline Form A of
Compound (I).
15

Example 1: Preparation of Form B of Compound (1)

() 2,2,2-Trifluoro-N-[(1R,25)-1-[1-(4-fluorophenyl)indazol-5-yl]oxy-1-(3-
methoxyphenyl)propan-2-yljacetamide (Form B)

o)

S,
A,

20

The solution obtained from Example 1, step (ii) was further diluted with 1-propanol
(17.0 kg) and adjusted to 60 °C. n-Heptane (50.4 kg) was charged gradually whilst
maintaining the temperature at 60 °C. The solution was cooled to 50 °C, charged with
seeds of Form B of Compound (I) (50 g) to initiate crystallisation, and gradually cooled to
25 8 °C. Additional n-heptane (25.5 kg) was charged over 20 minutes before analysing a
sample of the filtered crystals by XRPD, confirming crystallisation of Form B. The batch
was filtered in two roughly equal parts, diluting the second part with further additional n-
heptane (3.5 kg) before filtering. The filter cake was washed with a cold mixture of 1-
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XRPD- di f fwacoogwawmof crystalline Form B of Conpound (| PCTEIBROrR®52503hhows
the differential scanning calorimetry profile of crystalline FormB of
Compound (1). 10 Fi gure 3 shows the XRRP-diffractogram of crystal | ine Form
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mol, 77%). 99.8% Assay (NMR) and 0.2% LOD, both by mass.
'H NMR (400 MHz, ds-DMS0) 8 9.50 (d, J = 8.5 Hz, 1H), 8.17 (d, J = 0.8 Hz,
1H), 7.73 (m, 2H), 7.69 (d, J = 9.1 Hz, 1H), 7.39 (m, 2H), 7.26 (dd, J = 8.2, 7.7 Hz, 1H),

5 7.20(dd,J=9.1,2.4 Hz, 1H), 7.13 (d, J = 2.4 Hz, 1H), 6.98 (d, J = 7.7 Hz, 1H), 6.95 (m,
1H), 6.83 (dd, J = 8.2,2.6 Hz, 1H), 5.27 (d, / = 6.4 Hz, 1H), 4.25 (m, 1H), 3.72 (s, 3H),
1.33(d,J = 6.8 Hz, 3H).

The XRPD diffractogram of the form of Compound (I) obtained by way of

Example 1 (Form B) is shown in Figure 1 below and is tabulated in Table 1 above.

10 The DSC profile of the form of Compound (I) obtained by way of Example 1
(Form B) is shown in Figure 2 below. The compound exhibited an onset temperature of the

melting endotherm of 109 °C.

The starting material used in step (i) was prepared as follows.

15 (i) 2,2,2-Trifluoro-N-[(1R,25)-1-[1-(4-fluorophenyl)indazol-5-yl]oxy-1-(3-
methoxyphenyl)propan-2-yljacetamide

Shes

Ethyl trifluoroacetate (14.3 kg, 101 mol) followed by a methyl fert-butyl ether

o)

(11.2 kg) line wash was charged to a stirring suspension of (1R,2S5)-1-[1-(4-

20  fluorophenyl)indazol-5-ylJoxy-1-(3-methoxyphenyl)propan-2-amine hydrochloride (14.15
kg, 25.1 mol; assay = 75.9% by mass) in methyl terz-butyl ether (35.9 kg) and
tricthylamine (7.6 kg, 75 mol). The mixture was stirred at 22 °C for 24 hours, by which
time LC analysis showed that there was 0.8% residual starting material.

Aqueous sodium hydroxide (53 kg, 45 mol) was charged, the mixture stirred for 30

25  minutes (excess ethyl trifluoroacetate is hydrolysed to trifluoroacetic acid during this time)
and then allowed to separate into layers before discarding the lower (aqueous) phase. The
upper (organic) phase was washed successively with aqueous hydrochloric acid (50 kg, 50

mol) and then water (54 kg), and then screened through a 0.6 pm filter into a clean vessel.
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N-[(18,2R)-2-[1-(4-Fluorophenyl)indazol-5-ylJoxy-2-(3-methoxyphenyl)-1-methyl-
ethyl]-4-nitro-benzenesulfonamide (23.3 kg, 35.6 mol; assay = 88.1% by mass) and
potassium carbonate (19.90 kg, 144 mol; 325-mesh sieved grade) were added to stirring
15  acetonitrile (322 kg). After sparging the reaction mixture to remove oxygen for one hour,

thioglycolic acid (7.10 kg, 77.1 mol) was added before heating to 75 °C. After 24 hours,
extra thioglycolic acid (1.75 kg, 19.0 mol) and potassium carbonate (4.92 kg, 35.6 mol)
were charged. After a further 18 hours, LC analysis showed 98.7% conversion of the 4-
nitro-benzenesulfonamide starting material to the amine product by area.

20 Water (203.6 kg) was charged and then the mixture concentrated by distilling off
solvent (126.9 kg) at atmospheric pressure. Methyl fert-butyl ether (165.8 kg) was
charged, and after allowing the mixture to settle into layers, the lower (aqueous) phase was
removed. The organic phase was washed successively with 1M sodium hydroxide (235.6
kg, 225 mol), 1M hydrochloric acid (229.7 kg, 240 mol) and finally saturated aqueous

25  sodium chloride (229.6 kg).

After concentrating the solution by distilling off solvent (151.9 kg) at atmospheric
pressure, it was diluted with methyl ferz-butyl ether (328.1 kg), re-concentrated (327.8 kg
solvent distilled off) and diluted again at 40 °C with more methyl fert-butyl ether (123.9
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A slurry of (1R,25)-2-amino-1-(3-methoxyphenyl)propan-1-ol hydrochloride
(12.25 kg, 55.9 mol; 99.4% assay by mass) and 4-nitrobenzenesulfonyl chloride (13.6 kg,
61.4 mol) in 2-methyltetrahydrofuran (260 kg) was heated to 40 °C. A mixture of N-

20  methylmorpholine (28.4 kg, 280 mol) and 2-methyltetrahydrofuran (23.9 kg) was added
over 30 minutes, followed by a 2-methyltetrahydrofuran (12.5 kg) line wash. After stirring
for one hour, LC analysis showed 99.9% conversion by area (A = 254 nm) of the amine
starting material to N-[(18,2R)-2-hydroxy-2-(3-methoxyphenyl)-1-methyl-ethyl]-4-nitro-
benzenesulfonamide.

25 Methanesulfonyl chloride (12.6 kg, 110 mol) was added at 40 °C over 10 minutes
followed by a 2-methyltetrahydrofuran (12.5 kg) linewash. The reaction mixture was
stirred for 16 hours at 40 °C to give [(1R,2S5)-1-(3-methoxyphenyl)-2-[(4-

nitrophenyl)sulfonylaminoJpropyl] methanesulfonate



15 acetonitrile (322 kg). After sparging the reaction m xture to renove
oxygen for one hour, thioglycolic acid (7.10 kg, 77.1 nol) was added before
heati ng twO2b130018fit er 24 hours, extra thioglycolic aci @CTGB2812F15039. 0
nol ) and potassium carbonate (4.92 kg, 35.6 nol) were charged. After a
further 18 hours, LC analysis showed 98p7% conversi on of the 4-

nitro-benzenesu| fonam de starting material to the am ne t by area.
20Wat er (203. 6 Akf‘g)sewgﬂ%,lméﬁs wg vy Mﬁaﬁrqcnhks)%afﬂmﬁé%ég% %%P

di stillinggfke3sql )l(el'OM S&cﬁﬁm% 93x1@é (3@@@ Qbﬂﬂoq') \%sea'ii%lk!éi %ll(’)\@échw a line

tert-butyl et her harged, and after allowi ng the mxture to
settl e intah vaaighewzzi;:r tlpe Hg)vﬁerfot(na@msz)Gm@exymnﬂéﬁmehyl M or gani ¢
phase was.wa he Hp elssw(s% wi th 1M sodi um hydroxi de (235.6 kg, 225 nol),
1M hydr olHif ?f&l a'2#Y "% g, 240 nol) and finally saturated aqueous

25sodsum chl orchzlefl(la ?h&fg}mdazol -5-0l (14f306&ds, 6PN 9AEINGsdysy msva®n by
distilling off sol ven at at nospheric pressuré, it was diluted
with neth dedc mdtthmaayﬂloremnéure(sazsd iorklg)hourSeaIéanEetmfmm@d splite ®m¢g>u9@| vent

155 o VPRS0 IR BBl Tl HRMRRETRL N, A YL ©L e

resul ting m xtlhe@owasiqlied piadt Rad résovdd a@etallowind tiR rﬁﬂxuﬂéyb yetse @eiched to 2
C, diluted with further nmethyl tert-butyl ether (152.2 and t hen
filteredUPTedOLEsnicY Bhase Mes \REHER ﬁﬁlmuﬁ@i%lwﬂémlw@mhl%xcw&d (é§47 k. kg) and

(25, 40 S B B R Eor LRSI SR e PR R oo ol o ¢ - bty
g':] lhg: i dte)(pirdsa;sm amiﬂ&n(tNMEi)e (17H& kgmwas aqhterdtwlﬁfst tiisellimg il flaither svhseat (1§2$)od| um

) } H N 400 . Q) 6 8. (s 7.68 -
7. 63 ( m k:gp,l)matth%the rqte@ét({]]mneg/%i(tlo&? VVS{ aaate 9 1§tlﬂatlog i(QJ%za of -?11627 (t,

0 2 2 6. 84 dd, J
!'glutlgaﬁ'}hen sh&xgec( §I 8 /92-me%l1ﬁteﬁ§%d%’ﬂ1ran60yg&lurﬁe Z, ( rlpl) Ij__?)g 66 ( q((:l )=

2.4
.1, 6.8 Hz, 1M, sollltlmﬂ vx(asl dllutzcd 6/ith tblzlena(—l)()9 1Thym, Qdoteddo éﬁé’ﬁam&géaﬁbl e ammoni um
o

SS RS RETY Tt be R BPEEE bl Bl RnhanTRirtic? o8t 600
I V) N-[ (28, %Rial%ﬁre(sémﬁ WekapResdfT, IMH@@MEM&&W@ 81@%&?&1&@@{ pbeqyl) - 1-

5net hyl - ethyl]-4 ni t r o- benzenesul f onam

(1R, 29) - méeﬁmmnm(@nMﬂWWem%Y@r éfp@ld2i-3@|kgr(9§||6cm¢il 64%@@11(101198)25 kg,

55.9 nol 9 SS zenesul fonyl chloride (13.6
kg, 61. 48r§gll/f in %yltztg%/f’m ern)ghgl Hb?’ur Sghﬁl%{; kg) was heated to 40 C. A

m xture of N lﬂmmmowﬂm@mw@o@z&waﬂw MHmDIH) 8108 (d, /=8.8 Hz,
2-met hyl t et r ahydr of ur an nut es, fol | owed by a

2- meehy| 28Dr &A% by dHM AP édli%g %glgz ?Hh(—? Xﬁ}arsﬂ“m %IFI) s7tqor(ldr A3 % bHzoH®: hour ,
LC anal ysi g 5‘?9\4%% Qﬁ) 9% oIS YDy @&'@4 K27, 33445 )04 8k (i A pe

starting materi

N-[ (1S, 2Bz 2H]),y6176)xﬁ 7263 3P@,t51®k§d)ﬁen@d}l—zllﬂ},t3hm (ded.hi+ B-54618i 8 BdbenHenesul f
onam de. r%lq%%eg{% (ﬁ)'él oy J I6 l or del"h% 1nd1cate(9(*) %elsgnanm)cle 1S 0 scureg%g(%olﬁgneélo c

over 10
signals.

25
v) 1-(4-Fluorophenyl)indazol-5-ol

HO

A slurry of 5-hydroxy-1H-indazole (12.4 kg, 91.5 mol; assay 99% by mass),
tris(dibenzylideneacetone)dipalladium(0) (1.44 kg, 1.57 mol) and 2-di-tert-



foll owed by a 2-nethyltetrahydrofuran (12.5 kg) |inewash. The reaction
m xture was stirred for 16 hours at 40 Cto give

[ (1R, 25) -wo(28t3meiivexyphenyl) - 2-[ (4- nitrophenyl) sul f onylPamGB2) RriSpIOBE |
met hanesul fonate 40 After sequential washing with 5M hydrochloric
acid (61.1 kg, 283 nol) and then wat er4(56.2 kg), 10M Sodi um hydroxi de

0 il PR RS ATl v (12 )
ni ”Ophe'?ﬂ{ét%;ﬁ’c@nfa%mﬁ%i 4'2@5'@%33? rdldl %ﬂﬁﬂb%?ﬂﬁdtbﬂ@@éﬁ 4551<%3|18;§ hb1p2 kg,

. 5% assay by nass dded and the reacti ure stl rred
for 17 hoalusomin Z@leﬁl}tltetrabjrmﬁim (§&btl<1gt)l ]ecldomp@m‘lmdrob@mena(\bz 4sks 9SHowed

8% of th dual di 2 Th
Power 1 i GRTHBHGESE RerBehid Bt high T B it o Rt R SRl g 't e
upper 5( OrtE@ﬁirﬁh%Hbﬁﬁ& V2 sl weihed a'iegue%t 23} ha/uryvgs O ard¥ 1y theRshdvpsd ©
acid (60.7 0284 nol) and then water (56.5 ol vent (200 kg) was

distilled- %ffesaiuahﬁfhﬁémﬁfhfbnﬁﬂéfésbY@rean‘dlthPrenZ?cZ(ﬁm)ene (129 2 kg) was added

{0l uene. addi 1 1SRTW o iR s TR SGRL DR Bydarno LA 08, 10 B

sol uti on vidan13. B(k\g?dnéWB% &cﬂé&héwdliaﬁgeﬁaal&yﬂcdﬂlmgam@ycv@Jmﬁpha)seThe sol ution
was diluted with toluene (109.1 kg), cooled to 50 C, seeded
15( appr oXFRRtEmy the_sgbil %ﬁmmméms.eﬁr@t%%@dhﬁorggme PRIVt tWOPQTERRY  and

furt t f dwth

t glr uggtra %ggé%%kggo an’ghﬁﬁq"g? a(?i'id&%tuhd]ggé%ﬁ%lijgﬁ {(h’fe{lgﬁa'lgq(ﬁgglé)nlg?ggfs \(,)VI 69 .
Yi el d 23.n34). Kihd mlGineddodived by drgxiado leesdcts ®8re](ﬁ’h1t\315\a1yh ethalnol 2786k phogre,

gof)g % rgg;@@%% %%en( 5539%12% OVG%G %\{%3@ a(%ﬂﬂutlfn agetmzacugﬁ)%zk& 74-
:I7.H)6§ ( 91 09%'?9101) fir eQQar[o‘fl(l9]5 Eg)9 Plftéf'zcool%@ to TO 4@ thg s@lfds(d?@re %ﬁ&ed%f@ %Jasl?edl_s ( m72
(m 3H), Vﬁthoalméxmre:of wat@ (Bﬁ 1 kg)—and e;ha?@l (kﬂq&ikgllanﬂ dmea at 60 e usdcz vegyunl H)

obscdp ot (BT AR S G20 Yi5d T H VR Cateielo RN neaset SRBP Ho P
mass (NMR).
'H NMR (500 MHz, ds-acetone) & 8.31 (s, 1H), 8.08 (s, 1H), 7.82 — 7.78 (m, 2H),
7.68 (d,J=9.0 Hz, 1H), 7.37 - 7.32 (m, 2H), 7.20 (d, J = 2.0 Hz, 1H), 7.10 (dd, ] = 2.0,
9.0 Hz, 1H).

20
(vi)  (1R,25)-2-Amino-1-(3-methoxyphenyl)propan-1-ol hydrochloride

CI:J\/OH
Hy'N
i:\o/

To a solution of tert-butyl N-[(15)-2-(3-methoxyphenyl)-1-methyl-2-oxo-
25  cthyl]carbamate (24.54 kg, 87.8 mol) in toluene (86 kg) and isopropanol (53.5 kg, 890
mol), aluminium isopropoxide (3.7 kg, 18 mol) was added. The reaction was heated up to
50 °C and stirred for 13 hours to give fert-butyl N-[(1§,2R)-2-hydroxy-2-(3-
methoxyphenyl)-1-methyl-ethyl]carbamate.
IM Hydrochloric acid (50.6 kg, 50 mol) was added over 1 hour, maintaining the
30  temperature between 15-25 °C, followed by a water rinse (2 kg). After phase separation,



A slurry of 5-hydroxy-1Hindazole (12.4 kg, 91.5 nol; assay 99% by nass),
tris(di benzylideneacetone)dipalladium(0) (1.44 kg, 1.57 nol) and 2-di-tert-
WO 2013/ OW0298RGTI9EB2012/ 051503 41 PCT/GB2012/051503

but yl phosphi no-2',4"',6'-triisopropyl bi phenyl (1.35 kg, 3.18 nol) in 2-

met hyl t etrahydrofuran (42.5 kg) was prepared. Sodiumtert-butoxide (17.45

kg, | ) | - hyd . , )
19ehi or o 40GaH TP 195H S a0 9P SRl 44 per portion). The
2- met hyl tc@ﬁl%ﬁﬁﬁq)?é)dfn‘ﬂfs%ré @%Qslég wigh saltﬁr%d‘é@&ﬂm"lﬁfd?og%ﬁ%ﬁl%%ﬂa@ eave Egj éﬂdl y to s

the stirring mxture. The slurry was heated at "73 C for 15 hours
anal ysi s satusatedsdhmends S(Odn%cldsndméﬁlo %kg)ydroxy 1H i ndazol e by area, vmth k =

222 nn). W\t er tan 18.9 k | oy cid
(5 8"k 77 oty Suisisu PRereo SRR ih fBeupad b i@ el S8 e
cool i BY tyusRBarzed. %h@érgﬁﬁ@%@luﬁ@ﬂWa@%bﬂ&éntr&t@@nﬁ%hb td £ GIP PSR ABfte

extracted fromthe organic phase with two portions 10 of aqueous sodi um

hydr oxi délk(blig)BV%g?haﬁged} 7 M 62 nol and then 51.3 kg at 1.0 M 48 nol). The

gggt): gegCisgdl( z—fnéir{% Océlj)%de%’ig ;9?;5%? heanEOI? aq%e VSt ﬁ%g%%o' {n?almgélﬂ%)

sol uti on t@hpae@td set@ednd)-63C5 The ree&aoﬂ”@bﬁtemt@ w%tdwkmwd 6 19.°6 dag)stirrdd 112
cooling to -10 C, the solids were filtered off, washed with a m xture of
wat er (3horskg) and ethanol (19.8 kg) and dried at 40 C under vacuum

15(1 sl LD aabuisl -t r MiPke) w3 AR CR B8 B b fRU BTN ) 97. 5%

assay by mas acetone) 8.31
(s, 1H), T&s@&rﬁ&wasldﬁhedfo@hetﬁrs 780 {@ran@Htered uﬁ&er(vdcuuln =TBe Qarhjz cakbhlyas 7. 37 -
7.32 , 7,20 (d, J = 2. , 1 . 20
(vi) ((13 éﬁawwzwmegagtg n(l%th}ﬁlg%gw% ﬁ@ﬁw%@p%lﬁﬂag EW%HWB%%Q o

sol uti on fferihg hﬁd&%&lunN ﬂ%@hrt& &ﬁe W%E %m%ﬂ%%)sm I wmgq Ah X80 kg)

25et hyl ] carbamate (24 in toluene (86 kg)  and |sopropanol
(53. 5 kg,an@¥@nrvicyl in alvalcmummmma&éféfﬁpdkeldd6(33kg7(7%@ maig 8pl By malssladded. The

reac s, heat ed t C and stirred for 13 hours to give tert-butyl
E%ZR)W;/ﬁ j@)’ Q :ﬁ]\ﬂ&hoxyphenyl) 1- met hyl - et hyl ] car bamat e.
1M Hydr ochl orllp{de@o&@mz @,Dﬁ@mlg)o%ss dﬂd@@ ©QVeF 8. HOUH), mmntseylm ng

the 30 tenperature between 15-25 fol | owe water rinse (2 kg). After

phase separ aH).dm7 - Wi@léﬂ@(ﬁl@@@l?@?/‘@fblkﬂbél%d&] 3.5 Hz, 1H), 3.75 (s,
3H), 3.38 (qd, J = 3.0, 6.7 Hz, 1H), 0.94 (d,J = 6.7 Hz, 3H).

20  (vii) Tert-butyl N-[(15)-2-(3-methoxyphenyl)-1-methyl-2-o0xo0-ethyl]carbamate

To a cooled (0-5 °C) solution of N-(tert-butyloxycarbonyl)-L-alanine (45.0 kg, 238
mol) in dichloromethane (596.5 kg) was added 1,1-carbonyldiimidazole (52.5 kg, 324 mol)
25  over 3 hours and the resultant solution maintained at 0-5 °C for 30 minutes. N,O-
Dimethylhydroxylamine hydrochloride (31.5 kg, 323 mol) was added over 1 hour 30
minutes and the resultant solution maintained at 0-5 °C for 30 minutes.
After stirring for 14 hours at 15 °C, the reaction mixture was washed sequentially
with two portions of 1M hydrochloric acid (164.5 kg, 163 mol and 166 kg, 164 mol), 10%

30  aqueous sodium hydrogen carbonate (164.5 kg) and then 20% aqueous sodium chloride



42 the aqueous | ayer was extracted with two portions of ethyl acetate (34
kg per portion). The conbi ned organics were washed with saturated sodi um
hydr ogen warbmmat®4(50. 3 kg) and saturat ed aqueous sodi reTaB20r23€50650. 3
kg) . The organi c solution was concentrated in vacuo to an oil and
ethyl acetate (110 kg) 5Swas charged The or gani c sol ution was concentrated

t I d et hyl 10 k d
chl or de 59807 6155 13 10 B or it St B Sueh AT RN LS HPFOSK N {he.
t enper at l{ﬁl%th??ta%lﬁﬁﬁ lométhglez -bRE- G@?E_ ﬂb‘aﬂlaf‘e%b@ﬁﬁ)s Hﬁ’ﬁ*o? tﬁbe@hﬁﬂm CF?)O}'Lﬁg)c and

stirred for hour s butyl ‘ether (90 was added and the
vessel covasenlvsnicwaippel by)dﬁtlld}a,tloﬁhetostbtmhyylmmn$220rkg9d for 2 hours at 0 C

d filt d d I hed
Rort butyl et HOF SpHEOR GRS cadid o BBy 3B Gatisebray e B eR i FFE DL i g
under 5v a%lw%ahﬁi@ﬁfraﬂ {5arkeC albksit Was miiysdaaed widrh Hamt by lmlﬁ&éi Mtﬂmr@tﬁ@r (20
kg) and then dried in a vacuumoven at 50 C. Yield 16. 85%

by ol s JomIGa0B: (3 Ay | bR EhRRY ety drofuran rinss (3 ke WRAEH00 Mo,

?6 6 Dg/goz r%%e )i_&%grgessw? F%)’rm% 8 %6 %%Hfg)‘z& ng ﬁEO‘I#) 202 Jtno%lgla% gﬂgual§%dde§|) 5 56 (s 87
3H), 3. 38ndiftdininbthd téhpePatdretterwddn) 10- 0 94 f()lﬂow&i:b}ﬁa ety drdfdran @fke((Aik)).

Tert-butyl N-[(1S)-2-(3-net hox¥§heny1) 1- net hyl - 2- oxo0- et h%’{egcar bamate 0 ON
H To a dYHrewrpoggoE) {0 3GHEQP a&r:t(q &4 (ll%tk@ DRy e¢dcd omgARNg| ani ne

(45.Qgkg, Qﬁgﬁ )

1,1- ggrbﬂ“‘z@g} ?ﬁ‘ﬁwg Q]log} %2@% 324 %? “g%é(@ kﬁg\agﬁ%ﬁ?ﬁge SO B 1 ¢ ant
sol ut i on aqad¢aus &iyredaabadd-&ti@ctkd widCetiglnottes.(9 NkQ)- Thermhfbyﬂddwﬂgmqlaamne
hydr ochl ori de wa d over 1 hour tes nd the
resul tantweé%Wﬁél}é %%g%raﬁeaéauws @u@%gwg% C%ﬁbﬂ%ﬁt%éoluﬂon (Tof? kehgir

stirri ngtﬁ&rsaﬂtﬂatg@h@?eo% scﬂcfi_’u&chfoﬁﬁe SaGsA 6’1@0’12‘ Xt ure was washed sequentially
with two portions of 1M hydrochloric acid 4% 163 nol and 166 kg,

164 nol), 10%I30 oagﬁmgol@serSM| sotmehysivapgedh mt(ahtmmwt (80 &gBhy Biskyticanthehhen 20%
aqueﬁgs 3 O%)'E'ié?r? g{l I&&l% % Ol_ ufcl(hﬁgg[eﬁ 19€the%lu stgred at 38 8rfg ghourghﬂs e

sol u

(met hyl )@mlasoaueréTmtﬂﬂy&ec{zo@xfaasﬁte@%&%&ﬁ&ﬁﬁ%ﬁh&ﬁ% k8)75 kiphdd @bthtNRs-

solution (303 kg) was sol vent swapped by di stlllatlon into tetra}%/drofuran

(220 kg) bu%éth@b(mﬁkg) yrikdreadon ed0t°6 vehow oven.CY &hdi20.8 &kgr(@p y Imad g8 bbim
chlori den:{. lgs]) M

"H NMR (300 MHz, CDCI3) 3 7.55 (m, 2H), 7.38 (t, J=7.8Hz, 1H), 7.13 (m, 1H),
20 5.61 (m, 1H), 5.27 (m, 1H), 3.85 (s, 3H), 1.39-1.46 (m, 12H).

Example 2: Preparation of seed crystals of Form B of Compound (I)

Shes

2,2,2-Trifluoro-N-[(1R,2S)-1-[ 1-(4-fluorophenyl)indazol-5-yl]oxy-1-(3-

o)

25  methoxyphenyl)propan-2-yl]acetamide (7.5 g) in amorphous form (prepared as described
in Example 4 steps (1) to (iv) below but without the crystallization step in step (1)) was
charged to a solution of 9:1 v:v heptane:isopropyl acetate (75 mL). The solution was

heated to 87 °C which afforded dissolution. The solution was allowed to cool to 15 °C.



5in tetrahydrofuran (54 kg, about 114 nol) added over 1 hour 20 m nutes,
mai ntai ning the tenperature between 10-15 C, foll owed by a tetrahydrofuran
rinse (3 wQ)201330Mhoxy phenyl magnesi um brom de 0. 86 M iPAT/IHIZ0(2AB850kQ,
about 202 nol) was gradual |y added, nmintaining the tenperature between
10-15 C, followed by a tetrahydrofurangginse (3 kg). After warmng to 20 C
20% aquequs acetic acid (1 kq) s, added, pmi.ntai ning 10 the tenperature
bel ow 30 Té,e r?%ﬁrwagw was \%ﬁf”é’g Ofﬁ%éﬁ{eg ak g "Cg f ¥pCYIRERENIR AN on, t he
aqueous  Laygfi, Wadd Bk @shnacsiiash WihlcBL cARIR §ith Rbrrf @ rercfliRecondi ned
organic |l ayers were washed w th saturated aqueous sodi um hydrogen carbonate
sol ut i on (T4dlg4 1lag) Fagude 1 hePSE atafilatewsisien eoths’ sodd wfereh¢ofiglee bl uti on (100
kg). The organic | ayer was sol vent swapped into heptane (80 kg) by
distillation, then 15 nmethyl tert-butyl ether (6.3 kg) was charged and the
slurry stixanfifle 31 C3Rvérsiofiof FobRUA 3o FoRE B 6f CompvRhE (hhen filtered of f,

washed wth a mxture of heptane (I5.75 kg) and nethyl ten'-butyl ether
(4.25 kg), and dried in a 50 C vacuumoven. Yield 26.2 kg (93.8 nol, 79% by

nol es). .. . 1H ( , 13 .55 (m 2H),

a5 (1, B Ggpvenygn obForm o of GombbypRT kB or Egitlnld oy 0 (3 627 ¢
3H), 1.39-1.46 (m 12H). Exanple 2: Preparation of seed crystals of FormB
of Conpound (1) 2,2,2-TrifluorofN RLR, 2S)-1- [1-(4-fluorophenyl)indazol -5
-yl] oxy-1-(3 - 25 net hoxyphew/y\m 2

oF WJlacetamde (7.5 g) in anorphous
form (prepared as described imn Exanpl e 4s,N(i) to (iv) bel ow but
w thout the crystallization step in p )

s charged to a solution of
9:1 v:v heptane:isopropyl acetate ( %/ Th@l ution was heated to 87 C

whi ch af forded di ssol ution. The sol uti on was wed to cool to 15 C. WO
2013/ 001294PCT/ GB2012/ 051503 44 The resulting pnoduct was filtered off and
dried at 40 Cin a vacuum oven to constant weight. Yield 6.40 g (85% . XRPD

ool Fe conaruS B Bl el LR L B 8 St -
profile consi i . :
Convepsi MoPEomPERAATEQ 'ﬁ%@mr @(UII;LC)%EQ 2prbpddol @235’%?.5%%’@51% fagm A of

Conpound (1) to Form B of d ( A Form B see mpound (1) (28.4
g) was chtrrgéridodays st 24-25 g, &yl whick tiofe 3P Mhanalysis shovguhgsowetionltp Foim 45 kg)

in water (101 L) _.a 2= propano 22. 5. L e sl.ugr .stirred far 4 days
ot bo. o6 e apprlaiEn PRER ARGk &Fs Enate pltBa BRI HkER B v
conpl et e.to Irtdnd Bt PY RIUCY 1 Wag9T%).t 3 87 Ofshy exiRdri ed at 40 Cin a vacuum
oven to constant weight. Yield 1.41 kg (97% . 98.8% Assay (NWR).
H NMR (400 MHz, d-DMSO) 8 9750 (d, J= 8.5 Hz, 1H), 8.18 (d, J= 0.9 Hz,
15 1H),7.78 - 7.73 (m, 2H), 7.70 (d, J= 9.1 Hz, 1H), 7.42 — 7.35 (m, 2H), 7.27 (t, J= 7.9 Hz,
1H), 7.23 (dd, J=2.4,9.1 Hz, 1H), 7.15 (d, J=2.2 Hz, 1H), 7.01 (d, /= 7.8 Hz, 1H), 7.00
—6.98 (m, 1H), 6.85 (ddd, /= 0.8, 2.6, 8.3 Hz, 1H), 5.30 (d, J = 6.4 Hz, 1H), 428 (dqd, J

= 6.4, 6.8, 8.5 Hz, 1H), 3.74 (s, 3H), 1.36 (d, J = 6.8 Hz, 3H).

20 Example 4: Preparation of Form A of Compound (I

() 2,2,2-Trifluoro-N-[(1R,25)-1-[1-(4-fluorophenyl)indazol-5-yl]oxy-1-(3-
methoxyphenyl)propan-2-yljacetamide (Form A)

o)

A,



I'ti NVR (400 MHz, d6-DMBO) 6 9.50 (d, J= 8.5 Hz, 1H), 8.18 (d, J= 0.9 Hz,
15 1H), 7.78 - 7.73 (m 2H), 7.70 (d, J= 9.1 Hz, 1H), 7.42- 7.35 (m 2H),

7.27 (t, WO Maokwg 1H), 7.23 (dd, J= 2.4, 9.1 Hz, 1H), PTTAB2A1/0505832. 2 Hz,
1H, 7.01 (d, J= 7.8 Hz, 1H), 7.00 - 6.98 (m 1H), 6.85 (ddd, J= 0.8, 2.6,
8.3 Hz, 1H), 5.30 (d, J—64Hz lH) 4528(dqd J=6.4, 6.8, 8.5 Hz, 1H),

3.74 (s, 3 6 (d, J= 6. 4: Pre rati of Form A
of CoErpoun ED ( |T)1r1f‘|3 oroacetic anhydrlde 1. 14 8 lég Ei() was c%arged toa Et?rrlng 28@

()2, 2, 2-JeichkibRbec1 Méulﬁﬁglﬂ&&épﬂeﬁ n‘ind?Bhﬁ%)I oAz HoxypBenl Odopdn-( 3-

nethoxyphe yl')p rop tanlde or
2013/ 001 204PaT h@B2011R1106 (5HBk# .42 mol; 9F¥i afslsaqdym@@b icmathiply ebri-kigyl(cthet4 L,

% 36 Toalot8 T B e atDioR R o0 rieh S S T RS SR s P BB n2- ai ne

hydr oghl ekigdesd 8¢ SR iP5 nitndtés, TR ana %sﬁ@&z@&’ <b)’05m§§ﬂnd JlarfiBS Makertagr t - but yl
ether (9.30 L) and trlethylanlne ( L, 1 mol) over 45 mnutes,

keepi ng trﬁéaltlmgﬁé’raé@mre 5 bel ow 40 C After 5 m nutes, LC analysis shoved <
0. 95% a1t e UL SaT PG L PIBEAGs R Ty analls, D92 on et e

was washed successive

9.28 nol )hydl%%llaquaeluq9sz@m @mshh@la,rm@qm@ué 8o 26m bicaBrdhdtenOI2R 1asch3wabigr (9. 30
L). The organic ghase was evaporated at 40-50 C under reduced pressure
10( 500 nisaf pWatedi(238 e dhe preanisidpsevts Qopapted)t 49rd0e(apdeaicdeccd gassaurst

40-5Q,C, ) l, P (18.6
L), gcree%@éégﬁp %ﬁhgdinfg? ¢E#H§?§d¢h%£§§%&g§%8v ssetﬁbggd&tﬁggﬁaater was
charged umlar! the sol ution became turbid (11.3 L was required). Two
portions of the turbid so ut 325 a 0L) e renoved d 15t he
first stirred M tr?ﬁ1<§1 iggo Vé’gdln 2113@&90@8%15 %?@mﬁplﬁw% Mﬂﬁpm

f 1 uor opheryla)didazelet, Fanar ket B ERAXHRNEEXbILRE BeAnR- twbl@eqtaam de (1.1

g) in aclean flask until a thick slurtry was produced, and then the second
portion wes reqided). Ewnppnumﬂgfﬁmt@butﬁmmmmKOBﬁéasdmﬁﬂ§JWhﬂckﬂmedd@n¢e

o a3 ol TBL RN BB R B 2B R aS b e 20 cooling back
to 25 C ﬂ'ﬁbﬁbpﬁ@ﬁﬁﬁﬁ&dibf -y- ﬂ%§yﬁ3%&hb@pﬁ@@ﬂ§pr§ﬁ§m@ ggﬁce%ﬁﬁi@(l mghiddty and

then charged to the main'crystallisation vesse e slurry was warnmed to
30 C dur |C%@nélask weilra tthkrslum W@mr@@wﬂs@dsffh@ythe weaoad ppBiopovas)added t hen

cher g YA B G AP SuBb e AR BB APME b it BRI} 0
filteredhamdd was&wda\)\m: o £e- @issoﬂw@n&fsn?aﬂme«pp@mif afdr@duk yoladybest er
20  cooling back to 25 °C. The seed slurry was warmed to about 35 °C for better mobility and
then charged to the main crystallisation vessel. The slurry was warmed to 30 °C during a 3
hour stir to reduce viscosity. Water (5.70 L) was then charged over 15 minutes and stirring
continued for 16 hours whilst the temperature was slowly varied in the range 30-38 °C.
The 30 °C slurry was filtered and washed with a mixture of 2-propanol (2.30 L) and water
25  (3.50 L). The solids were dried to constant mass at 40 °C and reduced pressure. Yield
2.45 kg (93%). 99.4% Assay (NMR), 0.04% water, 0.1% 2-propanol (all by mass).
'H NMR (400 MHz, d;-DMSO0) & 9.52 (d, J= 8.4 Hz, 1H), 8.18 (s, 1H), 7.77 —
7.72 (m, 2H), 7.70 (d, /= 9.1 Hz, 1H), 7.43 — 7.37 (m, 2H), 7.27 (t, J= 7.9 Hz, 1H), 7.21
(dd,J=2.4,9.1 Hz, 1H), 7.14 (d, J= 2.3 Hz, 1H), 6.99 (d, /= 7.8 Hz, 1H), 6.97 — 6.95 (m,
30 1H), 6.84 (dd,/=2.3, 8.1 Hz, 1H), 5.28 (d, /= 6.3 Hz, 1H), 4.26 (dqd, /=6.3, 6.8, 8.4
Hz, 1H), 3.73 (s, 3H), 1.34 (d, J = 6.8 Hz, 3H).
The XRPD diffractogram of the form of Compound (I) obtained by way of
Example 4 (Form A of Compound (I)) is shown in Figure 3 below.



25(3.50 L). The solids were dried to constant mass at 40 C and reduced
pressure. Yield 2.45 kg (939 . 99.4% Assay (NWR), 0.04% water, 0.1%

2- pr opanovo(2ai300ip4 nass) . 1FI NMR (400 MHz pCu&GH2VBRO)1839. 52
(d, J=8.4 Hz, 1H), 8.18 (s, 1H), 7.77 - 7.72 (m 2H), 7.70 (d, J = 9.1 Hz,
1H, 7.43 - 7.37 (m 2H), 7.27 (t, J= 469 Hz, 1H), 7.21 (dd, J = 2.4, 9.1

Hz, 1H), 7.14 (d, =2 3 Hz, 1H),.6.99 (d, J= 7.8 Hz, 1 6.97- 6.95
301H) H) 6.84 (dde %5_‘3 9?0%1,16 @tkt%e ng;? q O,mEO.“(Z“g (Dd),bt%a@debsgwwgp Bxanplg 4o ( dqufn J
= 6.3, 6-(§0m§A6f Uémg%@d (I?)-i; showh in%jggure 33wk, @he%of_np@m%i éﬂl’ibi@a‘)anfonset The

XRPD di ffract ogram t he”’f orm of hpound (1) obtained by way of Exanple 4
(Form A ¢ém@Boatpouefdh¢ meltingsenddtborm ph8FTGure 3 bel ow. 46 The DSC

Compound (1)) e WRgSk! T BT bARe by BRae CFastst 3 e SRt ot s ot
t enpesat WiEnOhydrbéhlsmld si-teﬁfﬁn%ﬁﬁ&trﬂaﬁﬁvﬁ% Pilep&3d &s follows. The

(1R, 2S)-141- (4-fl uorophenyl)indazol -5 -yl] oxy-1-(3
- met hoxyphenyl ) propan- 2- 5am ne hydrochl oride starting material was

prepared as fol,l ) .
(i) (1R 88 1 GRS ot Elworonem Dinseol -3 Ip -G bar sy BRESRINS 5 opan-
2- anine hydr SEHPEAYGROChIonds 12 55) " 1-[1- (4-F | uor ophenyl )i ndazol -5 -yl ]
oxy-1- (3 -met hoxyphenyl ) propan-2- amne solution (37.8 kg, 7.89 nol; 8.2%
assay by mass) obtained using tHe t lvod _qf anple 4 step (iii) below, was
evaporated to a thick oil then"ré-diSsolved 'n ethyl acetate (15.5 L). The
sol ution was washed with 1M hydrochiori xacrd (15.4 L, 15.4 nol) and then
aqueous sodium chloride (15.5 L; 1sgy by~mass). The sol uti on was
evaporated to a 15thick oil at 40 CTdnder re pd pressure and re-di ssol ved
in ethanol (6.2 L). Met hyl tert-butyl e&tder (21.6 L) was charged at
50 C and the solution then cooled to 0 C. The arystallised

(1R, 2S)-141-(4-fluorophenyl )i ndazol -5-yl ] oxy-1-(3-

met halyphenyl X pR.a§griH P-(ddfluveofhedylpimibzol-iSeid]orgsl -(3-int thoegpheh§l)prapsh2d wit h

four portions of.ne | tert- byt ether, (6.2 L, per ,portion n ried at
1o"C Do pmas seltriqhiad i Zih malt Sousionsy b a%) APinca Bk e B89 of 6o o
Assay by prRsDIMNYED (iiiFRAbR WS dvapdididalio BRtibY bil HRhtre AUk YIve @I @Ryl 228aR% LC

purity.
(15.5L). The solution was washed with 1M hydrochloric acid (15.4 L, 15.4 mol) and then

aqueous sodium chloride (15.5 L; 10% assay by mass). The solution was evaporated to a
15  thick oil at 40 °C under reduced pressure and re-dissolved in ethanol (6.2 L).

Methyl rert-butyl ether (21.6 L) was charged at 50 °C and the solution then cooled
to 0 °C. The crystallised (1R,25)-1-[ 1-(4-fluorophenyl)indazol-5-yl]oxy-1-(3-
methoxyphenyl)propan-2-amine hydrochloride was filtered off, washed with four portions
of methyl fert-butyl ether (6.2 L per portion) and dried at 40 °C to constant mass. Yield

20 298 kg (6.27 mol, 79% by moles). 90.0% Assay by mass (NMR). Contains residual
methyl tert-butyl ether. 99.9% LC purity.

'H NMR (400 MHz, ds-DMS0) & 8.60 (s, 3H), 8.21 (d, /= 0.9 Hz, 1H), 7.79 —
7.73 (m, 3H), 7.44 — 7.38 (m, 2H), 7.36 (dd, J=2.4, 9.2 Hz, 1H), 7.33 (t, /= 7.2 Hz, 1H),
7.18 (d,J=2.3 Hz, 1H), 7.02 — 6.99 (m, 2H), 6.91 — 6.88 (m, 1H), 5.79 (d, /=3.0 Hz,

25  1H), 3.75 (s, 3H), 3.68 (qd, J = 3.0, 6.8 Hz, 1H), 1.22 (d, /= 6.8 Hz, 3H).



1FI NVR (400 MHz, d6-DWVsO) 6 8.60 (s, 3H), 8.21 (d, J= 0.9 Hz, 1H), 7.79 -
7.73 (m 3H), 7.44 - 7.38 (m 2H), 7.36 (dd, J = 2.4, 9.2 Hz, 1H), 7.33 (t,
J= 7.2 HzwODbi3/0072928 (d, J = 2.3 Hz, 1H), 7.02 - 6.99 (mpT/Z}mplzﬁlsQSDs- 6. 88
(m 1H, 5.79 (d, J= 3.0 Hz, 251H), 3.75 (s, 3H), 3.68 (qd, J= 3.0, 6.8 Hz,
1H), 1.22 (d, J= 6.8 Hz, 3H. WO 20134@01294PCT/ GBZOlZ/ 051503 47

(i11) (1R 2S)-141-(4-Fl uorophen | )i ndazol 3 nmet hox phenyl ) pr opan
ol L i i b2 g e opt st Bl -metioxy phemy ropan-2

1- (4-f 1 uor oph@fyim$ - 5. i odo- i ndazol e (2.20 5kg, 4. 40 nol ; 67.6% assay by
mass) in butyronitrile (8.5 L) by azeotropic distillation at atnospheric
pressure, renoving the agueous ph;ﬁ\;aﬂégf the distillate but returning the

organi ¢ phase to the vessel. (ARNerwar wat er content was determ ned
to be 1.3 g L-1). Caesi um carbonat ex(4. " 14.3 nmol) and

(1R, 25) - 2-am no- 1- ( 3- met hoxyphenyl panl- ol\._hydrochloride (1.17 kg, 5.29
mol ; 98. 4% assay by mass) were charyeo ahd 10 m xture sparged with

nitrogen for 60 mnutes at 50-60 C. A separately prepared sol ution, which
had been sparged with nitrogen for 40 minutes at 80 C,_of copper (1) iodide

0. 21 kg, N- d O 23 . 2.23 |
'E riet hylgam ne%@te%zl'aq_mn?vﬁ‘% HH}%/SQ%H}/ r@ré ﬂ??fPlglgen@é-éOEgP&%@apﬂéﬁoc har ged.
The rsacti0n4pimd; LH%%&@%&&QSS% bll%fro&tﬁler(g 3&) mgta&éotm{awﬁtﬁlan%ﬁqtl ng to

25 C the reactlon m xture was washed with wate IF;ortlons each of 11
L) and 1Nthgsphothbusssuee, agmevifd thelaquadusmbhye, ofTh@dlatnlgm 38 ﬂe‘atymng\ﬂ@s

d h | duced
or essur e orgpig e e Seut (Rt SRt PR LR LI TRt e a
40 C by sokyiamtcatdbapRr(alosag, Wngeoly ﬁﬁit(quzs?mmuéa @Qn&h&ﬁylﬁﬂ’ehlﬁﬁ)ropan-

(1R 2S)-1-E1 -(4-fluorophenyl)indazol oxy-1-(3-
met hoxy pHealyiyyiFchleside 20 drikee 5 BY dralc M- 6 agesy Wﬁl&i&bW@fQﬁh&Igeéaﬂ@ theof t he

R S P T S o B P R e

bat ches wafieh kidsiseh yeagédwéh Inydogaﬁ édratlemin2des Gt &) °C,ldfeoppdrul)iiodidve®2 Was h ed
with a mxture of 0,01N a ue?us dj socl&l;m et hyl enedi am net et raacet at e

(di sodi urkeebTAMa, . -dimethrlglycing ditd ﬁﬁ@hi‘lﬁirti“&@ykaém@e g5l Loges assay by
mass) an 613‘&1%19#11011'&1‘?1@ (@‘StLli) Wil dn ﬁﬁﬁ%ﬂ H‘ea@tlbﬂ mugtgf?e \2 teant \;\gﬁ mashed

twice wt ure of N aqueous um EDTA or e
portion) fankB lsmds.um chl oride (3.6 L for each portion; 0% assay by mass),

Lhen L et A et (28 el SRS D EsekoAnd (her
cach of 11 L) and 1M hydrochloric acid (11 L, 11 mol). The organic layer was
concentrated to a thick oil at 60 °C by solvent evaporation under reduced pressure. Ethyl
acetate (11L) was added and then the mixture concentrated at 40 °C by solvent evaporation
under reduced pressure to give crude (1R,25)-1-[1-(4-fluorophenyl)indazol-5-yl]oxy-1-(3-

20  methoxyphenyl)propan-2-amine hydrochloride. An additional batch of the crude product
was prepared from further 1-(4-fluorophenyl)-5-iodo-indazole (2.14 kg, 4.38 mol; 69.3%
assay by mass) by the same method and the two batches were dissolved in ethyl acetate
(21.6 L). The solution was washed with a mixture of 0.01N aqueous disodium
ethylenediaminetetraacetate (disodium EDTA) (21.6 L) and aqueous sodium chloride (3.6

25  L;20% assay by mass) and then diluted with ethyl acetate (1.0 L). The solution was
washed twice with a mixture of 0.1N aqueous disodium EDTA (21.6 L for each portion)
and sodium chloride (3.6 L for each portion; 20% assay by mass), then with aqueous
sodium bicarbonate (21.6 L; 7.0% assay by mass) and then with aqueous sodium chloride

(21.6 L; 10% assay by mass).



The sol ution was chronmat ographed in portions (0.2 L per cycle, 59 cycles)
on Kromasil 60A 10 lamsilica (2.0 kg), eluting with 15:85 v:v

et hanol : iwohleane920 L per cycle) containing 1% di et hylParigB2o12At5130Be end
of each cycle, the colum was washed with 1:1 ethanol:ethyl acetate (3 L)
and then equilibrated with 15:85 v:v egganol : i sohexane (4 5L); both

sol utions cont i ned 1% di et hyl am n Selected fracti on re c ncentrat ed
under reduced & é%&P@W@CEﬂO@@%@@ﬁ%@GﬁW@%&a%rh.pﬁ@% 7 IeYe 6830@9 mol ) of

(1R 2S) - ¥4dnfdhit 60A 10 um silica (2.0 kg) elutln% with 15:85 v:v ethanol:isohexane (20 L pY
fl uor ophenyl )i ndazol - 5-yl ] oxy- 1- hoxyphenyl ) propan- 2- am ne 1eld 35%

92. 5% LCcpcic) d;qptdalylngrlé/adl(eﬂlyklrmﬁd Amjhe end of each cycle, the column was washed with

10 1- d d : : i xt f

2211 ubr o/leL PHSLETD ity BoL PR SR i 1 9653 ol axps ) and
4-f 1 ugr ophewvth Ryt d&)ﬁtaméarl@/g Gieﬂ{ylﬁﬁméZS@ch%ﬂl fradtford Wk co&%nﬁl%diﬁﬁ&‘x‘ by
mass) in met hyl pyrrolidone (25 L) was stirred for 5 hours at 20

15Caesi unsdugedpreasuee (018v8a slgtiomoorgaining)! . Jales GHiP el od AR, 2hel -ph-it-ur é
stirred teﬁuco)rop %L z%l ?—yl[fj(éx%-g -(é\%%tﬁo%i‘lgnﬁppég% ﬁlrl]n ! greg étanSB/e r9265q USt ! ng

the reac wer e s$8IVved,

m xture \msp@itg,cb\;o@deat(wﬁmaﬁﬁ;e into layers. The Iovver | ayer was di scarded.
The upper |ayer and an N-nethyl pyrrolidone (2 L) rinse were transferred
into 20stirring water (11.3 L), maintained at 62 C throughout the addition.

Af terco ng {t 1) - 5-iodo-indazole was filtered off,
vvashe qi{‘h tv}oﬁp%l?l{)ﬁg)nsngﬁsfioug R?%w and 17.5 L) followed by

2-met hyl pentane (16.5 L), and suctiio drled for around 18 hours at 20 C
Yield 6.28 kg (11.9 nol, 84% by m):m\#/o Assay (LC), 20% water, both by

mass. 98.6% LC purity (k = 254 nnm) FMINNVR (400 MHz, d6-DMS0) 6 8.31 (d,
J =0.9 H, 1H), 8.28 (dd, J =0.7, 1.6 1H, 7.78 -7.73 (m 2H), 7.70
(dd, J = 1.6, 8.8 Hz, 1H), 7.61 (ddd, J z 7, 0.9, 8.9 Hz, 1H), 7.45 -
7.38 (m 2H). WD 2013/001294PCT/ GB2012/ 05%¥503 49 Exanple 5: Preparation of
seed crystals of Form A of Conpound (1) F

2,2,2-Trifluoro-NRLR, 2S)-1-[1-(4-fl uorophenyl)indazol -5-yl ] oxy-1-(3-

met hoxyphenyl Yomepare-d-2yfljaodtadbbazaldclamo(pAd g, 402 mol; 10851 %gysay pyepar ed as

S5described in | e 4 ahove but wit t, t rtII' tj,on st in ste
(Y e st G Eorfv SR Fmsniine R § Su ki o7 bl SR AR Pt T on s
transfer regdsfia ]‘ﬁﬁle gwrﬁJlldoﬁé)?'S&)Q)&as%ﬂr@ﬂm Ho&@!lt\fﬁ)mc m xture (ethyl

acet at e: hept ane hen added to the LC-vial and the resulting

m xt dPe stirr é“eﬁeaunwacbomete (73.49¥s. 42themobesad dhiarggd @ng dreanixtwge stérred at 115

°C for 3.5 hours. Water (18.3 L) was charged after adjusting the reaction temperature to
80 °C and once the solids were dissolved, the mixture was allowed to separate into layers.
The lower layer was discarded.
The upper layer and an N-methylpyrrolidone (2 L) rinse were transferred into

20  stirring water (11.3 L), maintained at 62 °C throughout the addition. After cooling to 20
°C, 1-(4-fluorophenyl)-5-iodo-indazole was filtered off, washed with two portions of water
(16.0 L and 17.5 L) followed by 2-methylpentane (16.5 L), and suction dried for around 18
hours at 20 °C. Yield 6.28 kg (11.9 mol, 84% by moles). 64% Assay (LC), 20% water,
both by mass. 98.6% LC purity (A =254 nm).

25 'H NMR (400 MHz, ds-DMS0) § 8.31 (d, /= 0.9 Hz, 1H), 8.28 (dd, J=0.7, 1.6
Hz, 1H), 7.78 - 7.73 (m, 2H), 7.70 (dd, /= 1.6, 8.8 Hz, 1H), 7.61 (ddd, /= 0.7, 0.9, 8.9
Hz, 1H), 7.45 — 7.38 (m, 2H).



anal ysed via XRPD. The XRPD diffractogram was consistent with Form A
reference 10(Figure 3). The DSC profile was consistent with FormA

ref erencewQBhpunoe294) . Exanple 6: Alternative Crystalli saCr@B2Pr206eware to
Form B of Conpound (1)

2,2,2-Trifluoro-NRLR, 25) - 141- (4-f | uor gphenypi ndazol -5 -yl ]oxy-1-(3 - 15

met hoxyphenyl)ropan 2- ¥I]acet am de was _prepared accordl ng to Exanple 1,
steps (i iX4BREA: Dreparati RO GIHSAS.0] ROREIA step (ii) (ie.
wi thout distilling off methyl tep'-butyl ether and thereafter repl aci ng
with 1-propanol). Rather, i di ter foIIovm ng the filtration step in
Exanple 1, step (ii), the congcant methyl tert-butyl ether

solution was adjusted to a 5. B Fnd Hs

202,2,2-trifluoro-N[(1R 25)-1-[1-(4 uorophe | )indazol - 5-yl ] oxy- 1-( 3-
met hoxyphenyl)propan 2-yl]acet am de \a oggh a ion of further nethyl
tert-butyl ether. At this point 2.2 m n-hept g was added slowy and the
solution was heated to 35C. The solution was thep cooled to 21C. The
solution was seeded with FormB crystals. The forrred crystal slurry was
stirred overnighs.rpuflo-NAROSNP/ & MRoRAHEN ARE-NS BEYSIRLS 25 were
filtered off te 5uh00urs[k]st| r?nﬁ ( Thgé)g @@ta stver vvaihgd wth a

m Xt ure oﬁethb@phényh)ptdpﬁh Ztﬁﬂetoetautlglfet 1nemﬂrcephcglsafnnln 0126 mp) (prdpeptlane/ g. The
crystals V\er va talli atton |eI % XRPD

G 1+ ot oot bh el $hovf SbF et B: Sranhy Sl Bugur e 1), Dsc
profile GaRrsived ﬁﬂ&lc%ﬁdﬂnéﬁn@(ﬁrﬂlgﬁ ﬁﬁﬁl%f(tﬁ‘s%'lﬁlﬁo@%vas tr¥f3ferred to an LC-

2013/ 001294PCT/ GB2012/ 051503 50 anple 7. Solubility of Form B of Conpound
(1) Two wigdpthgl anlg oasganlubmirv@t eﬂxtaregémyt aqetat@bt:mam(RJQQ‘VQ)HEyva&mn(added to

5f | uor op )| ( Y, tamde in
a sol uti glﬁen](}:{é r| SI nge rfs% IW re”lsgmg@ g(ﬁﬁjfg ?da%fpg% ﬁﬁéaclr(ﬁ'j& S‘r’vvﬁ]?eg

sodi um ctah@lszssaimwn@m%@a(m diffraebgent wad ¢onesteat wﬁh@of’fﬁ/ﬁgre@aén& 05 ny/ g,
and at a H of Ig’?gd usting with sodi um hydroxi de). The suspensions were
| ef t 18t art iZHEp ?r)oThet st ssvastconastenanitaF orgnddcteseniafiers Yoom t enper at ur e
and transferred to 5 nL vials. Each suspension is centrifuged 10 tw ce
(Sigma 2- 16KCH, 8000 rpm 25C) and the supernatant transferred to a new

vi al af t dixaegill 6cARtbidtivgCrystadisacibil Prbéeddnreto Foan BugfC orapeunid (I3 det er m ned
at roomtenperature using HPLC (Agilent Technol ogies 1100). Solubility of
FormB = 7 ilig/m. 15 Exanple 8. Hygroscopicity of Form B of Conpound (1)
The gravinetri m_B_of_ s M r 5)- 14144-

fl uor ophenyl )|2ﬁd%§%m§ﬁ§]|vq %F/%im(g‘ %Pﬁ 5%%@%%%@0555%’518 acetam de to
chandés inmethaxypbértyy)pwasnifegdaccvhidsvagpmpOvSaduvding agexdniule fl asepsNEagur enment

SYSLeMs) iy but without the exchange of solvent in step (ii) (ie. without distilling off methyl fert-

butyl ether and thereafter replacing with 1-propanol).
Rather, immediately following the filtration step in Example 1, step (ii), the
concentration of the methyl rert-butyl ether solution was adjusted to a 5.5 ml solution/g of
20 2,2,2-trifluoro-N-[(1R,25)-1-[1-(4-fluorophenyl)indazol-5-ylJoxy-1-(3-
methoxyphenyl)propan-2-yl]acetamide through addition of further methyl zert-butyl ether.
At this point 2.2 ml n-heptane/g was added slowly and the solution was heated to 35°C.
The solution was then cooled to 21°C. The solution was seeded with Form B crystals. The
formed crystal slurry was stirred overnight. 5 ml n-heptane/g was added and the crystals
25  were filtered off after 5 hours stirring. The crystals were washed with a mixture of 0.4 ml
methyl tert-butyl ether/g and 0.6 ml n-heptane/g. The crystals were dried at 40°C vacuum.
Crystallization yield: 86%. XRPD diffractogram consistent with Form B reference (Table 1
and Figure 1). DSC profile consistent with Form B reference (Figure 2).



20 Gravinetrical Vapour Sorption (GVS) instrunment. Approximtely 10 ng of
the sanpl e was evaluated using the follow ng conditions: 120 m n under dry
condi ti orsOf201dow®d by drying to 90% rel ati ve hum dity &ou/GHrerz/@&1503
subsequent decreasing levels of humdity in steps of 10% Hum dity uptake
of FormB at 80%relative humdity = 0507% 25 Exanple 9: Pharnmacokinetic
Properties of Inhaled Form A and Form B of Conpound (1) in Rat Lung and Rat
Bl ood The |evel of total lung and bl ood exposure (expressed as "Area Under

the Curveixa3thifh: SHabildnar Fhem EYECoRbokE@ P! 00d | evel (expressed as Cmax)
of Form U mnistered via the inhaled

route were neasured using the follow ng protocol. 51 1lnhalation

Exposure by t i nhal ati on.rout S r.for i se-only

"f| ow past” e WBGIEWMQFOI("‘R&PLQ?&’E%&% W@?&@&ﬁ-&?{__&ﬁbrm A and B of
Conpoynd flybropheh )iﬁ&’d‘ibﬂs%ftl]%&ﬁ-%&n&h&%h@@lﬂﬁépdn@?l]@ée’t&ﬁdé 8P4 YolbGord he rat
(10 m n exposure) and conpound 5Sconcentration was neasured in plasma up to
24 hour s campapingdm miVseifrag daadhbuiter 0.0 % FOW aofl Xk me/gisetaimelilondosyerem

A smal | animal, inhal ation system (M VI t Lver. an asure
the T nhaitbir sk SR AR RO T S0 B R HREE s S EInERE TR S ng

i nst r unenRbdivashydseddd) CasetusperR s A 1ckafadihg fokiwo Behk at EXPhstbBowsE
substance correlation factor was 10estimted by taking filter sanples (AP40

M | | i por d0 waap fpyoonigaperatyrg @gd fapdemsekior) Bhedals-Fach suspapaemisicsrdygsdem i n
th ' t |
i SR G FELIR o0 e SSonge Sl R oy e ()

Fornms A Ifters e correlation tactor was
used i n tafier chobecmeaser Ehestlulphiggrfaie wpernatapaistdecinained e et ghiperatand ti dal
vol une was. used estimate the inhal ed dose. Target concentration on the

Casel | a \Mé@g}fﬁ@(ﬁrgﬁﬁ%nﬁm% gies 1:1883-034022, range: 0-2000). The

cal i br at iQnW@s otabhAaed Bymfilter sanpling (2+2) at a flow of 0.25 L/mn.

Particle size freasurenents. The particle size close to the inhalation
si de was nmeasured using a Mercer Seven Stages |npactor (In-Tox products
USA) lﬁn =7+1 filteg 0.2 Ll/'n . The 20deposition probability of
t he i nhal~e4 P8 : A ¥ ; that previously reported

for the rat abe oG, eh C, vvt n G, haI en RF, Vel asques DJ.
The gravimetric response of Form B of 2,2,2-trifluoro-N-[(1R,25)-1-[ 1-(4-
fluorophenyl)indazol-5-yl]oxy-1-(3-methoxyphenyl)propan-2-yl]acetamide to changes in
humidity was measured using a DVS Advantage (Surface Measurement Systems)

20  Gravimetrical Vapour Sorption (GVS) instrument. Approximately 10 mg of the sample
was evaluated using the following conditions: 120 min under dry conditions followed by
drying to 90% relative humidity and then at subsequent decreasing levels of humidity in
steps of 10%.

Humidity uptake of Form B at 80% relative humidity = 0.07%.

25

Example 9: Pharmacokinetic Properties of Inhaled Form A and Form B of

Compound (D) in Rat Lung and Rat Blood

The level of total lung and blood exposure (expressed as “Area Under the Curve”
30  or AUC) and the level of peak blood level (expressed as Cmax) of Form A and Form B of
Compound (I) when administered via the inhaled route were measured using the following

protocol.



Deposition of inhaled nonodi sperse aerosols in small rodents. In: Walton
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the inhalation system in the same way as the animals were connected. The amount of

Compound (I) Forms A and B on filters were analysed by HPLC. The correlation factor
was used in the dose measurement program where particle concentration and tidal volume
was used to estimate the inhaled dose. Target concentration on the Casella was 1,5 mg/m’
15  (Casella no: 034022, range: 0-2000). The calibration was validated by filter sampling
(2+2) at a flow of 0.25 L/min.
Particle size measurements.
The particle size close to the inhalation side was measured using a Mercer Seven
Stages Impactor (In-Tox products USA) (n =7+1 filter, flow rate 0.25 L/min). The
20  deposition probability of the inhaled particles was considered similar to that previously
reported for the rat (Raabe OG, Yeh HC, Newton GJ, Phalen RF, Velasques DJ.
Deposition of inhaled monodisperse acrosols in small rodents. In: Walton WH, editor.
Inhaled Particles IV. New York: Pergamon Press; 1977. p 3-21).
Test system (DPI).
25 Micronized Compound (I) Forms A and B (30% API, 70% lactose) were pressed in
medium dust containers (pressure = 1.2 Bar) and aerosol generated by a modified, Wright
Dust Feed (WDF) during 10 minutes by scraping of the substance from the pressed tablet.
The speed on the WDF (1200 - 1400 rpm) was controlled by a Motomatic II and the flow
through WDF was 8.0 L/min. The air supply to each animal port was 0.3 L/min which is
30  approximately two times the respiratory minute volume for a 210 g rat and considered
sufficient to cover the oxygen requirement of the animal (Crosfill ML, Widdicombe JG.

Physical characteristics of the chest and lungs and the work of breathing in different
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aut osanpler). WO 2013/001294PCT/ (B2012/ 051503 53 4. Cal cul ati ons Lung and
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| ung 18Xp UC), peak bl ood | evel (blood Chax) and total bl ood
expoé}gre%?g?%gghxﬁ%éfor Form A and Form B of Conpound (l) obtained via
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hr *nmol / L 110
( Bo)dy os¢ = Inhaled dose * fraction deposited in body

Calculations of Lung Dose (LD)

Lung Dose = Inhaled dose * fraction deposited in lung
15

2. Termination

Animals were terminated periodically during 24 hours after the inhalation of compound.
Anaesthetization was performed with an overdose of pentobarbital given intraperitoneally
(ip) (60 mg/mL, 10 mL/kg). Animals were weighed and a terminal blood sample was

20  taken. The rib cage was opened and the lung and trachea dissected. The dissected organs

were weighed.

3. Bioanalysis

The blood samples were protein precipitated by cold, acidified acetonitrile containing a

25  volume marker. After centrifugation the supernatant was diluted to match the mobile phase
and the extracts were quantified using LC-MS/MS. The lung samples were prepared for
analysis by first pulverizing in liquid nitrogen and then homogenizing in Ringer solution
by adaptive focused acoustic energy (Covaris). The homogenates were protein precipitated
by cold, acidified acetonitrile containing a volume marker and after centrifugation the

30  supernatants were diluted to match the mobile phase for analysis by LC-MS/MS (Agilent
6460 triple quadropole with Agilent 1200 binary pump and a CTC autosampler).
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1. Acrystalline formwhich is 2,2,2-trifluoro-NRLR 2S)-1-[1-(4-

f | uor ophewgl2pidmamel - 5- yl ] oxy- 1- ( 3- met hoxyphenyl ) pr opanP2TydH2a0t58398de For m
B5 ("Form B of Conpound (1)"). 2. Form B of Conpound (1) as clained in
claim1, characterised by an X-ray powger diffraction pattern, neasured

using a vel ength of X-rays 1.5418 A, wth peaks at 2- Theta (in degrees)
of 9.2, &—ﬁm 1085 10 3. Form B of Conpound (1) as clainmed in claim1,

char act ehsednp¥1odR sXnbRY HBAUHE b flrfnl R Glck OhaBALA BY RC-PISARAI Afheusi ng. 2
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subst ant earpyens st Pt & 98y Bhragres B AT onre bl S8 SRR
conpr ksi RelchRtdpdBk afcalprpeyBRd Cl),. as defined in any of claims 1 to 4 and a
phar maceutical |y acceptabl e adjuvant, diluent or carrier. 6. FormB of
Compound (I) as defined in any of clains 1 to 4 for use in therapy.
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clains 1 to 4 in the manufacture of a nedi canment for the treatnent of COPD.
method are tabulated in Table 3 below.

10
Table 3
Form A Form B
Lung AUC (hr*nmol/L) 9110 21289
Blood Cmax (nmol/L) 83 55
Blood AUC (hr*nmol/L) 288 246




9. The use of Form B of Conmpound (I) Form B as defined in any of clains 1
to 4 in 30 the manufacture of a nedicanent for the treatnment of asthma. WO
2013/ 001290RaB/0GB2@12/ 051503 55 10. A net hod of treati ngPaTGERPIVEITBY
condition in a mammal (such as man), which conprises admnistering to a
manmal in need of such treatnment an effgctive anount of Form B of Conpound
(I') as defined in any of clainms 1 to 4. 5 11. A nethod of treating COPD in a
manmal  ( AMS man), which conprises adnmnistering to a mammal in need of
such treatnment an effective anobunt of Form B of Conpound (1) as defined in
any of clainms 1 to 4. 12. A method of treating asthma in a mammal (such
as man), lwhi ckA crysteHins derni @hadins Ri2st-erfluagp-Ne[ (ER A8kl -(Hn need of such

treatment, an effective unt of Form B,of Conpound,.(l) as defined in an

of ol ar miuprrgedy Sl RS A PO By B MBI PP Eor m B as
defined irranyB of cehpoidd &yHo 4, and one or nore agents selected fromthe
list conprising: 15 a PDE4 inhibitor; a selective 132 adrenoceptor

agoni st; a nuscarinic receptor antagonist; a steroid; a nodul ator of
chenoki ng rec Iy f on., 20 1 nhi bitor ; of ki nas unction.. —an
bt b1 tor of BB HETP R Br Tt HEub 1 Sl G G PR, °
or MVP- 1Zjiffattiorpatichl)inibataed afing @ wavelehith of X-iaye 1 3108 dases, pealsit 2pr ef er abl y

neut rophi | el astase or proteinase3. 25
Theta (in degrees) 0of 9.2, 17.4 and 21.5.

10
3. Form B of Compound (I) as claimed in claim 1, characterised by an X-ray powder
diffraction pattern, measured using a wavelength of X-rays 1.5418 A, with peaks at 2-
Theta (in degrees) 0f 9.2, 11.8, 15.7, 17.4 and 21.5.

15 4 Form B of Compound (1) as claimed in claim 1, characterised in that said form has

an X-ray powder diffraction pattern substantially as shown in Figure 1.

5. A pharmaceutical composition comprising Form B of Compound (I) as defined in
any of claims 1 to 4 and a pharmaceutically acceptable adjuvant, diluent or carrier.
20

6. Form B of Compound (1) as defined in any of claims 1 to 4 for use in therapy.

7. The use of Form B of Compound (I) as defined in any of claims 1 to 4 in the
manufacture of a medicament for the treatment of a respiratory condition.

25
8. The use of Form B of Compound (I) as defined in any of claims 1 to 4 in the

manufacture of a medicament for the treatment of COPD.

9. The use of Form B of Compound (I) Form B as defined in any of claims 1 to 4 in

30 the manufacture of a medicament for the treatment of asthma.
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10. A method of treating a respiratory condition in a mammal (such as man), which
comprises administering to a mammal in need of such treatment an effective amount of

Form B of Compound (I) as defined in any of claims 1 to 4.

11. A method of treating COPD in a mammal (such as man), which comprises
administering to a mammal in need of such treatment an effective amount of Form B of

Compound (1) as defined in any of claims 1 to 4.

12. A method of treating asthma in a mammal (such as man), which comprises
administering to a mammal in need of such treatment an effective amount of Form B of

Compound (1) as defined in any of claims 1 to 4.

13. A combination of Form B of Compound (I) Form B as defined in any of claims 1 to

4, and one or more agents selected from the list comprising:
e a PDE4 inhibitor;
e asclective 3, adrenoceptor agonist;
e amuscarinic receptor antagonist;
e a steroid;
e amodulator of chemokine receptor function;
e an inhibitor of p38 kinase function;
e an inhibitor of matrix metalloproteases, most preferably targeting MMP-2, -9 or
MMP-12; or

e an inhibitor of neutrophil serine proteases, most preferably neutrophil elastase or
proteinase3.



