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Glucdcorticoid receptor agonists are used in the management of inflammatory and

allergic conditions, e.g. asthma, obstructive airway diseases, rhinitis, inflammatory
bowel disease, psoriasis, eczema etc. Examples of already marketed glucocorticoids

include:



from| eukocytes and tissue cells. Since the marketing of the first
corticosteroids, nunerous corticosteroids have been proposed hayi ng
di fferent ®Or2009{069083 such as for exarrplze t he conpounds FS/182W8&/N54BEd
15 in W05/ 028495 of fggsnula: WO 2009/ 0690323PCT/ 1B2008/ 054801
wherein = may be a doubl\e bond, R and R2 may be F, R3 nay be OH R4
may be H and R6 may _bersa C6-10 aryl which may be optionally
substituted by a phenyl, saioH,pHgryl being optionally substituted by
an al kyl , alkgéy or [ o However, there is still a need for

i nproved gl ucoct receptor agoni sts that woul d have the nost
appropriate phar at profile, for exanple in terns of potency,
t her apeuti - macoki netics, drug/drug interactions and/or

si de effect is context, there is provided a conpound of

X . .
coni sting of - wherein o repr BBROETALHPOEIRATHRNR o r

to the carbon of the phenyl cycle;

Ciclesonide (Alvesco™)

Fluticasone propionate (Flovent™, Flonase™)

5 These compounds bind to and activate glucocorticoid receptors in a wide range of cell
types. The activated receptor binds to glucocorticoid response elements in the nucleus
activating or inhibiting transcription of genes that have key regulatory functions. In
particular these compounds are efficacious in inflammatory diseases by preventing the
recruitment of inflammatory leukocytes, such as eosinophils and neutrophils to sites of

10 inflammation and also inhibiting the formation and release of inflammatory mediators

from leukocytes and tissue cells.

Since the marketing of the first corticosteroids, numerous corticosteroids have been
proposed having different structures such as for example the compounds as described
15  in WO05/028495 of formula:



WO 2009/ 0690324PCT/ 1B2008/ 054801 or a pharnaceutically acceptabl e
salt thereof or a pharmaceutically acceptable solvate of said
conpound owosaiesv32z  According to a fidr st enbodi ment , RATABWROFB@UP
of glucocorticoid receptor agonists of Sfornula (la): HO (1a)
wherein RL is selected fromthe group consistifhg of: Cl wherein *
represents the attachnment point of RL to the c%rbon of the phenyl
cycle; 10 or a pharmaceutically acceptabl af't ﬁpereof or a
pharmaceutically acceptabl e sol vate o jl w] or salt, is
preferred. The present |nvent|oﬁW ers the follomnng
preferred conpounds:
15(4aS, 4bR, 5S, 6aS, 6bS, 8R, 9aR, 10 S 0]
di f 1 uor o- 6b- g

gl ycol oy1- 5- hydr oxy- 4a, 6a- d| _ b15 6, 6a 6b 9a, 10, 10a, 10b, 11,1
2- dodecahydr o- 2H- napht ho[ 2, & ¥ , 2-d] [ 1, 3] di oxol - 2- one;

(4aS, 4bR, 5S, 6aS, 6bS, 8R, 9aR, 10aS 10bS 128) 4b 12-di fl uor o- 6b-gl ycol oyl
- 5- hydr oxy- R,

4a, 6a-di net hyl- 8- (4-{[ 3- (nethylthlo)phenyl]thl éphenyl) 4a, 4b, 5, 6, 64,
6b, 9a, 10VM_¥EIn — may be a double bond, Ry'and Rz may be F, R3 may be OH, Ry may be H,

3] i ox LT b RSOV BRRAIIRLSY RBup L ABRY o7 Bhoty. sa pheny

(4aSs, 4be&$@ SpitnabBsabstdeRd by x®, Ay Salk@§) ordigldgsidi f | uor o- 6b- gl ycol oyl
- 5- hédr oxy8- (4-{[ (4- hydroxyphenyl )t hi o] net hyl | pheny1l) - 4a, 6a- di net hyl -
4a, 4b, 5, 6, 6a, 6b, 9a, 10, 10a,

10b, 11 Rowede cteysl tsostliHa mapltiboh@irodéd Qluﬁd:b@ﬂemd[récébtdﬂ égoraitéitbamo@d

-one; as, 4bR, 58S, 6aS 6 hS, 8R 9aR, 10aS, il fs; 4p, 1 fI uorfo
b- gl ycoI g_e ehryas %&Ryoprlate pharmacological profile, exampe |n erms of potency,

therapeutic index, pharmacokinetics, drug/drug interactions and/or side effects. In this

_\S 1;&) N\ 4 benzyl pheny1l) - 4b, 12-

context, there is provided a compound of formula (1):

10

or _/ or _/

*

Cl

wherein * represents the attachment point of R1 to the carbon of the phenyl cycle;



54a
, 6a-di net hy1- 8- (4- ([ 3-(met hyl sul finyl)phenyl]thio}phenyl)-4a, 4b,5,6,6
a , 6 b, 9a WOC/®®I32 4 PCT/1B2008/054801

10b, 11, 12- GadnaEiQa 2L thakae LRgenHLtiaid!]

, 3] di oxﬁ-%ﬁgﬁe; ange?Iwg%,S@ggj%e%@ég Bﬁga tlgal@/ ééceptable solvate
R, 10aS, fsgjdlashp@inder{galt3- chl or o- 4- hydr oxyphenyQt h 1¢)]

nmet hyl } phenyl) - 4b, 12-di f | uor o- 6b- gl ycol oy1- 5- hydr oxy- 4a, 6a- di net hyl-4
a, 4b, 5, 6, 6a, 6b,

9a, 10, 10zcchiding o B2 fido denbayrdent 2k sBaplgiduyl 8f gllicdcdlivsid evoétoR agdbidtsSof
] di oxol-2-one. 10 A further preferred glucocorticoid receptor agoni st
accordi ngM¥allfe present invention is

(4aS, 4bR, 5S, 6aS, 6bS, 8R, 9aR, 10aS, 10bS, 1@8) - 4b, 12-di f | uor o- 6b- gl ycol oyl

- 5- hydr oxy4a, 6a-di net hyl- 8- (4-{[ 3- (met hy\ t hi o) pheng! ] t hi o} pheny1l) - 4a,

4b, 5, 6, 68, 6b, 9a, 10, 1

10a, 10b, 11, 12- dodecahydr o- 2H napht ho? {11: 4, 5 geno[ 1, 2-d] [ 1, 3] di oxo
| ucocqyr tyi-€oid

1-2-one. 15 Another preferred } recept or agoni st
according to the present i nveRPinar qaS,14bR, 5S, 6aS, 6b8, 8R, 9aR, 1
QaS, 10bS, 12S) - 4b, 12-di f| uor o- 6l§- @ - hydr oxy-

8- (4-{[ (4- hydr oxyphenyl )t hi &t

6a, 6b, 9a, 10,
10a, 10b, 11, 12- dodecahydr g2 shitho[ 2, 11: 4, 5] i ndeno[ 1, 2-d] [ 1, 3] di oxo
| -2-one. 20 Still another preferred glucocorticoid receptor agoni st
according to the present inventién la

(425, 408, 25 822 SR SHAPR BB S (4-LL(S-ontoro 4

t hi o] met hyl } phenyl) - 4b, 12-di f | uor o- 6b- gl ycol oy1- 5- oxy-4a, 6a- di net

hyl-4a, 4b, 5, 6,/6&,\ 6b, 9a, 10, 10a, 16571 , 12-dod q 2 Hna

pht ho[ 2, 11; ,noptL , 2-d$ i 0X0l-&@- 2b on /he conpounds of
formula (1) ak ing to thé présedf inventior may be \prepared in a
variety of ways using convehtional @ﬁﬂedur es such as ,/By—t he
followng illustrative nethods in Rl is as prevpously defined
for the conpounds of the fornula (1) 30unl ess otherw se stated. But
the skilled person will _appreciate that other ro may be equal ly

enyl) - 4a, 6a- di net hyl - 4a, 4b, 5, 61

as practicable. Accg g to schene 1, the ¢onp chforrruIa (1)
may be prepared § e rpactbn of g conpou o] 'a " (11) with a
sui t abl el dehyd2 of F®o la (11a) or with a suitabhe 5 al dehyde

equi val ent of formula (11b). Conveniently the reacti®Gh is effected by
using an excess of the al dehyde or al dehyde equival ent or
st oi chi OMRQ'EINC” rgRERRENtS thefatiarementRPPH Fortodheieasege aidhg PRgBheyeler t he

pre c i i i ; .
{11 oo PRATEEE R pRpPC s Mo R T el Pulbalf gogeplgvle sovere
sol vent qfeagl con@aeie/eE90327PCT/ 1B2008/ 054801

is preferred.

The present invention therefore covers the following preferred compounds:

15 (4aS,4bR,58,6aS,6bS,8R,9aR,10aS,10bS,12S)-8-(4-benzylphenyl)-4b,12-difluoro-6b-
glycoloyl-5-hydroxy-4a,6a-dimethyl-4a,4b,5,6,6a,6b,9a,10,10a,10b,11,12-dodecahydro-
2H-naphtho[2',1":4,5]indeno|1,2-d}{1,3]dioxol-2-one;
(4aS,4bR,58,6aS,6bS,8R,%9aR,10a8,10bS,12S5)-4b,12-difluoro-6b-glycoloyl-5-hydroxy-
4a,6a-dimethyl-8-(4-{[3-(methylthio)phenyl}thio}phenyl)-4a,4b,5,6,6a,6b,9a,10,10a,

20 10b,11,12-dodecahydro-2H-naphtho[2',1"4,5]indeno[1,2-d][1,3]dioxol-2-one;



acetonitrile, ethylene glycol dinethyl ether, 1,4-dioxane or
di chl oronet hane), optionally in the presence of a drying agent (such
as magnesiwm2ewioesat e or sodi um sul phat5e) and at anbi erftl/IB2AopeF4&tiur e

d t I
o epar o0 5 Ra 8aSdbs, B DA, FOUT TS 1250 167 2 ko B JREIAR 2 nydrony-
known i rB- (43{-:{(4 hyc&oaypheeyl()telcgmeml}pheny]) 4aJSaﬂlrm€thy12$a,4b;5%6§iﬁbcﬁa,ﬁy10a,

el cva od erpir SRR S A BP o Pou SRR iggBna o

formul a (43%,49Re586aSRbS,8R bR, 10481 @S, 128 P40, 1 0wl ur6 B bty (U@ N-BHB M rdRy -

o k- R R TS rhEE Debbal SlRenv e b cpaiy M o, 105

ef f ect ed1dw11l$mad@cawda$1w%pw§; 1 QX Gr1 2@ 3108482 B%; and

hydr ogen per oxi de, presence of a suitable solvent (e.

g.
hexaf | udfab£opy, %@ﬁﬁl@bs %@3&1 Qathi @hid, 128 hpdfdi(3ncalone-4rivgiiwe@henyl)thio]

tlgggs_r agﬁé@gﬁgﬁeﬁnﬁl J% Pﬂhorc] 88 gﬁt&@l §1] dro y4aJeséD din gg'rleﬁtaef%tgg 5,6a,60,
of the @ayt®uda,10b,1fgrtddecahidrp- mﬂ:nlapmhsm ﬂ'emﬁbndﬁmbéhydﬂ[kﬁ]dmmlrﬁjbae

(11 or with a suitable or aldehyde equivalent of formula (11b).
Conveniently reaction is effected by using an excess of the al dehyde

or al dewaetreﬁwryrefreatglwocaﬂr@bmeeaﬁof lagomﬂtaétﬁdo?dﬁngfto tiep@seehindentn is
uival ent in the presence

| dehyde
T S Akas Apsinbi 6R SBRi G5, FerS AP 7S, 15:lhyoro-s6glypoltve 5-hycroxy-
presencez;é?é?-am%é{h l‘?élgf [é%\éﬁmthbg AbidiplenAre: dgﬂlsté 54 8b%a 10,

1, 4- di oxane n t'he presence "of rtive (such as e.g.

sand) arida Otah&&ﬁtodeeam@rcaﬂbir@enbﬁha[édhé@lnden@[ér%d]m gldioxp32-one.

20091/ 0690328PCT/ 1B2008/ 054801 Conpounds of formula (1) may al so be
prepared by reaction of the conmpound of fornmula (IV) wherein R2 and

R3 are defdtmerdpraerfear giubocomitdid aesaptdrabymist| abebrditey tf tHeopreskat iGldrtjon is

cnown 1 IERACR RePab A Y SR Yoo sBamts B8 ko BT oo crony-

formul a g [(mﬁwr@xypﬂaay@tn%]rﬁatr@nphéqm m@da@ﬁné@n&@é 4b,r5v;6/6@ebryaenﬁr ed

by the reaction npounds of for mul hods known in the
literat (i@ Q.4 19@9@9@@2’8&@5‘)%%@{8 %&@@GﬁﬂOBfZ @Hﬂ Aldioxof-Prane. i s

comprcially available. According to the present invention, a
"sui tabl e al dehyde" neans an al dehyde of fornula (11a): (11a)
15wher eiStillRnotieraseforiedighucicprivetd iesdptoo rgemiet acsepting & thef presentneention

(1). In the of Hi heh he

vent i df 1A AERES SR AU IR TS, RRAG G I8 ol R DERR Bleny)
thiolmethyl}phenyl)-4b,12-difluoro-6b-glycoloyl-5-hydroxy-4a,6a-dimethyl-4a,4b,5,6,63,
6b,9a,10,10a,10b,11,12-dodecahydro-2H-naphtho[2',1"4,5]indeno[1,2-d][1,3]dioxol-2-

25  one.

The compounds of formula (I} according to the present invention may be prepared in a
variety of ways using conventional procedures such as by the following illustrative
methods in which Ry is as previously defined for the compounds of the formula (1)

30 unless otherwise stated. But the skilled person will appreciate that other routes may be
equally as practicable.

The compounds of formula (1) may be prepared according to scheme 1 as follows:



4- Benzyl benzal dehyde of formula (Va): 0(Va)

204- ([ 3- (Met hyl t hi 0) phenyl ] t hi o} benzal dehyde of fornula (Via):

4-{[ (4- Hydwoxyphery? ) t hi o] net hyl | benzal6dehyde of f or mulPCT{IBRd&Y34801
WD 2009/ 06903210PCT/ | B2008/ 054801 8ndj e

hydr oxyl (4- {[ (4- hydr oxyphenyQ hi o%ﬁé‘r%‘r phenyQOret hanesul f onat e of
formula (VIIDb): OH 5Spdi um

formula (M 11 b):
hydr oxyphenyQ hi
(1 Xb): HO

According to scheme 1, the compounds of formula (I} may be prepared by the reaction
of a compound of formula (I) with a suitable aldehyde of formula (lla) or with a suitable
5 aldehyde equivalent of formula (llb). Conveniently the reaction is effected by using an
excess of the aldehyde or aldehyde equivalent or stoichiometric quantity of the
aldehyde or aldehyde equivalent in the presence of an acid such as an alkyl sulphonic
acid (e.g. trifluoromethanesulphonic acid), in the presence of a suitable solvent (e.g.



10 (I Xb) The above nentioned al dehydes or al dehyde equival ents are
either coomercially available or may be easily prepared according to
convent i onab 2pacedur es wel | known to t’he skill ed pers®eIIBBoFeHsEone
of the : jhe : SO i O of

The. comssoRiPls, IR Gy MR T e A R o iR R Ao o Bonaly
pot ent i dh the gpcedenee fal rrcdiyegs agérdt(sache an otagrmeshanl stiphagaot sodina swWphate),
cl eave said .pratectin rroups in conseguence. In such a case, any
conpat i tﬁnéj %ra&o%%@itﬁ@%F%aw@gﬂr r8§‘rl.c een@)&&aﬂuq% parti cul ar net hods of

20 protection and deprotection such as those described by T.W GREENE
(Protective Goups,in Oganic Synthesis, A, W]|ley-Interscience

Publ iPcatifhcompgyand &f feignute () mayche mesmaredbityt Biet faqglion ofde cegtprgnd of
Thi emre : e li 6 1 /

A1 ot R e S e R B o howal”ctart] haooner
mat er i alldy Jeastment twigh paguasdisndiydesiiiowbode e agidnaedt iabnambiang or elevated
appropri e §eaction conditions for their performance or
preparaggé egga@kg$a%§§g?é§edures for isolating the desired products
will be well-known to those skilled in the art with reference to
literatu 5 precedents and, the exanpl es and, preparations hereto.

A s00° HiBedaEin e e i e IS Th v Rersh R AR ot e For ¢he
preparation thereof can be purified agearnding to various well-known
met hods, such as for exanple crystg on or chromat ography. 10
Phar maceutical |y acceptabl e sal ts/of onpounds of forrmula (I)

i nclude the base salts thereof. Suitable Yase salts are fornmed from
bases which form non-toxic salts. Exanple/-rnclude t he al um ni um

ar gi ni ne, benzathine, calcium choline, g@iethylamne, diolamne,

gl ycine, lysine, magnesium neglum ne, ol am ne, potassium sodium 15
t r omet handyn @lsenbe zirapared| by regiienneictet campoynch ot s dl)sehersinoR tigef
conpounqgr &afornula (1) may also eventually include the acid salts

t her eof . Msalts of acids and bases may al so be forned, for

exanpl e, hem sul phate and hem cal ci ums/sahts. 20 For a review on
suitabl e salts, see Handbook of Phatn ical Salts: Properties,

Sel ection, and Use by Stahl and Wrnu /1l ey-VCH, 2002).

Phar maceutical ly acceptable salts of conpounds of fornmula (1) may be
prepared by one 25 or nmore of three metho®T (i)by reacting the

an B o v o 5B Bl iebbol, PrATGGTY MbuRedialRidiseled PLubRER S

excess of oxidising agent, such as hydrogen peroxide, in the presence of a suitable

solvent (e.g. hexafluoroisopropanol), and at ambient temperature or reduced
temperature (see Tet. Lett., 39, 3141-3144, by J.P. Begue et a/, 1998).

20 Compounds of formula (I) may also be prepared by reaction of the compound of formula
(1) with a suitable aldehyde of formula (lla) or with a suitable or aldehyde equivalent of
formula (lIb). Conveniently reaction is effected by using an excess of the aldehyde or
aldehyde equivalent or stoichiometric quantity of the aldehyde or aldehyde equivalent in
the presence of an acid (such as e.g. trifluoromethanesulphonic acid or perchloric acid);

25 in the presence of a suitable solvent (such as e.g. acetonitrile or 1,4-dioxane); optionally
in the presence of an additive (such as e.g. sand) and at ambient temperature or
reduced temperature.



t he conpound of fornula (1) or by ring-opening a suitable cyclic
precursor, for exanple, a lactone or lactam using the desired acid

or base; OwO20ite$0pby converting one salt of the conpowdd/istoos/ogsall a
(1) to r . j i I C

eans ofCAnEanagiEATils 0 aldy dlsG e BRAIREY bt eachoh or e RAPRoHo Hlormuie
t ypi cal I(\W)oehereindRoand Ra asptefinashas hayl; edthlatsuitgblsadldempe ofrferniya ( lda)eor

out and be col lecte filtratign Qqr recover ed by evaporation
of the. OBk dee i Pear doraT (5, REARIEHR Ry EPRE Ry et
vary frqeg wpbetsdgs4as) sed to al nost 35non-ionised. WO

2009/ 06903212PCT/ 1B2008/ 054801 The conpounds of the invention may

exi st in a continuum of solid states ranging fromfully anorphous to
fully critd gbipBandsT be fér%dﬁa'(f\?'}){}v%%'&[]&ﬁ@r% bR dchtdl @si Brivfl fhay be
the material |acks |ong range order at the nolecul ar |evel and,

dependi rijepdyed by thermpaetinruoé comppuedaiafi formule PHY diycEethndspkrewrdn ghe
a solid i, Qui i such materials do not give distinctive
X-ray d“@%ﬁgg%#%g'ﬁggéaggﬁgﬁgh } while exhibiting the properties of a
solid, are nore formally described as a liquid. Upon heating, a

change fromsolid i qui roperties occurs which is characterized
by gl%cha eCCBFP%%‘E’E%,fOE’%?gQBW %@8%‘3@@6’@”3{(@@ ass transition').

The term'crystalline' refers to a solid phase in 10 which the
material has a regular ordered internal structure at the nol ecul ar

| evel arf¥fpcgrdies tqﬁm Rreperitinyantivny ayswiabier adenysie” pransan JFenydeof faaula
peaks. %Héf mat eri al s when heated sufficiently will also exhibit the
properties’ of a liquid, but the change fromsolid to liquid is
characteri zed by a phase change, typicg f§irst order ('nelting
point'). 15 The conpounds of the inve jn and salts thereof may al so
exi st in unsol vated and sol vateth {orks, Fhe term'solvate' is used
herein to describe a nol ecul ar conpl ex“conprille)ng the conpound of the

invention and gne or nore pharmaceutically acceptabl | vent

ol dcul SETRG ek ahareviodsh ARTe B ane Sombodiirelramyta WBnB e aarrarine
sai d solsyfablel 8ldeRy@s - actBrding Uor et #p)’esﬁm@?iﬁ@@ﬂioﬁ' &5 Sefdcett T IMEt grdup
for organic hydrates is one that defines isolated site, channel, or
net al - i Gi¥N8GHAGPRat ed hydrates - see Pol ynor phi smin Phar maceuti cal

Sol i ds j ittain, Marcel Dekker, 1995).
IsoIategygg?gﬁﬁ3g%§#t§dgﬁgkgﬁgg Ygﬁwnch the water nol ecules are
isolated fromdirect 25 contac i '

organi ¢ nol ecul es. In channel =ter\pglecules lie in

| atti ce channel s where thay.are G f mat%ﬁ’nnlecules. In
net al -i on coordi nated hydrat&s, the water hol ecul es are bonded to the
net i Of1gia) : i i und, the conpl ex

Wi | f”-’oha&“;{[%%ﬁ@fﬁE’#?‘%&Xﬂ%°}§%%¥%ﬂ%ﬁ§?ﬁ§6fﬁﬂﬁ ef}/e'ﬁgent of humidity.
When, however, the solvent or waier_iLsyeakly bound, as in channel

sol vates and hygroscopi ¢ conpou /SOQMQ t content wll be
dependent on humidity and @ryi I n such cases,

at her by intervening

2009/ 06903213PCT/ 182008/ 054801 Al so includgd within the scope of the
i nvention are nulti-conponent conpl exes ¢6ther than salts and
solvate%? wherein the %r%% and at | east one ot her Cﬁ oonent are
present 4-AUsHyAORyRRRSVAITClBIethdIPeszgideRyasiPineiamilidk s.  conpl exes of
this type include clathrates (drug-hagst inclusion conplexes) and
co-crystals. The latter are typg
conpl exes of neutral nnleqylar
t hrough non-coval ent i nt eracti < bu
neutral nolecule with a salt. Co-cryst
crystallisation, by recrystallisation &g

nts whic e bound toget her
e d al slé)\/@%) a conplex of a

may be prepared by nelt

sol vents, or by physically

OH



10 general review of multi-conponent conpl exes, see J Pharm Sci, 64
(8), 1269-1288, by Hal eblian (August 1975). The conpounds of the
i nventi on Weo@lsw3zxi st in a nmesonor pl‘ﬁ c state (nesoplras@Baios/pidgn d

<o 15 TR SRR RS P R SR 2 Tt rue

liquid state (either nmelt or solytionp: rmrphlsmarlsing as the
result of a change in tenperat 5 des|f ed asyidyher not ropi ¢’ and
that resulting fromthe adgitiog coérar&) e2

such as water
or anot her solvent, is descri "lyotrppic'. Cbnpounds t hat have
the potential to forn1|yotrop|c nmesophase are descrlbed as

*anphi philic' and consist of nolecul es 28" Whpch possess an ionic
(such as -COO Na+, -COCTIC, or -SO Na+) or non-ionic (such as

- N1\ 1E(cm43§[(§)cmmoa4-hhér@dymenyﬂth itloretpybentaltienydet dfdormgadl@)yst al s
and the Pol arizing Mcroscope by N H_Hartshorne and A Stuart, 4th
Edition (Edward Arnold, 1970). Me mfter all references to the
conmpounds of the invention_incl ef erlences to salts, 25sol vates,
nul ti - conponent conpl exes al's thdP&f and to

sol vates, nulti- conponent conplexes 3 quid crystals of salts

t hereof. The conpounds of the inventier. nclude conpounds of formula
(1) as hereinbefore defined, incIu@?ng al | pol ynmorphs and crystal
habits thereof, prodrugs and isoners 30thegreof (including optical,
geonetric and tautoneric isoners) as hereinafter defined and

i sot ¢pi cal | y-1 abel ed conpounds of forrmula (1). As i ndi cated,

Il e d f, th | s
wthin oSS! B el AGeRIBRReS s eaar SR fBayp o
conpounds of for mula (1) which may 35havEI|Rt1I e or no

phar macol ogi cal activity thensel ves ca fn adm ni stered into or

WO 2009106903214PCT/ 1B2008/ 05480 nto pody, be converted into
conpounds of formula (1) having thée™g€sired activity, for exanple, by
hydrol yti c cl eavage. Such deri vat| veg are referred to as 'prodrugs'.
Further information on the usg of Yredidgs may be found in Pro-drugs
as Novel Delivery Systens, Vol. 14, aCS Synposi Series (T. Higuchi
and W Stella) and Bioreversible 5 Carriers in (mg Desi gn, Per ganon

Press, ifich (sl also Be MBashas ey acmﬁn@rama@eut m@kem\sap@ @tsl er@Yiousty
Prodrugs in accordance with the invention can, for ex

pr oducediafified efor e naoraawr&sﬂ&r Chtfermidact!y- o%lomqre‘é’omses@ﬁt sqn];@bﬂq]@ldehyde
conpeuNds, Rfaldr %B%r‘?ilr@ t thé pResefl h%ﬁ‘ndﬁji's%relé;c%edl@&ﬂ%‘@ gkdugt éH?%%tmg of:

skilled 1h the art pro-noi eti es' described, for“exanple, 1h
Desi gn o‘?podwm&wd@yﬂbemiyl;Bmu@mﬂwn@mmf@ﬁf fo_rLrgBLa)(Vb)

0 LT 1D

/A

O:S|=O
Na’ o
Sodium hydroxy(4-{[3-(methylthio)phenyl]thio}phenyl)methanesulfonate (VIb):
)
HO
(Vib)
O=§ j—‘O S

+ 0O

Na



Some exanpl es of prodrugs in accordance with the invention include,
where the compound of fornmula (I) contains an al cohol functionality
(-OH), an woRlrew/os¥ar eof, for 15exanpl ellg conpound wherREITIBRAGE034801

hydr oge : Qtiaf i J

2 ol AR RAI A B oReth AR R bftofhlia
repl acert®ib):.gr oups in accordance with the foregoing exanpl es and
exanpl es of other prodrug types may be found in the aforenentioned
ref erences. 20 Moreover, certain g% s of formula (1) may

t hensel ves act as prodrugs of ot unds of fornula (O. Al so
i ncl uded within the scope d10the are met 44BP) t es of
conpounds of formula 25(1), that is, s formed in vivo upon
adm ni stration of the drug. CBe8e=@xanpl es metabolites in
accordance with the inv&ation jlacl ude: (i) where the conpound of
formula (1) contains a nethyl Qroup, an hysijoxynet hyl derivative
thereof (-CH3 -CH2OH); (ii) where the conmpound of fornula (I)

o "SRR o R R e RSB R BRE88M i R o
sul fi de,(Vdltgul f oxi de derivative thereof (-SPh-> -S(0)Ph). WO

2009/ 06903215PCT/ 1B2008/ 054801 energy barrier, tautoneric isonerism
('tautonerism ) can occur. This ca he &gy m of proton

tautonerismin conpounds of fornul co ng,(Vilib) exanpl e, an
i mino, keto, or oxinme groupHQur s 3 ed fce tautonerismin
conpounds which contain an aronfatic noiety. It follows that a single
compound may exhi bit nore thge-one type of JLsonmerism |Included

within the scope of thddresentlinvention afe &Pl stereoisoners,
geonetric isoners and taut omeri® forns of the conpounds of fornula I,

i ncl udi ; Lo, t i rism and
it ur e SO (o S AR OB Bl ARt PR BT £ Ton or
base salmsthahesdionatehs fomuuia ¢ibdn i s optically active, for exanple,
d-lactate or 1-lysine, or racemc, for exanple, dAtartrate or dl-
10argi nine. Conventional techniqu t gy preparation/isol ati on of
i ndi vi dual enantioners include chi synt hesis froma suitable

optically pure precursor or H@s e racemdP®)(or the
xarrpl e, chiral high

racemate of a salt or derivative) using,
O
10 OH

pressure liquid 15 chr?\sgat og@qasly:c()H IéL

The above mentioned aldehydes or aldehyde equivalenis are either commercially
available or may be easily prepared according to conventional procedures well known to
the skilled person.
15
For some of the steps of the here above described process of preparation of the
compounds of formula (1), it may be necessary to protect potential reactive functions
that are not wished to react, and to cleave said protecting groups in consequence. In
such a case, any compatible protecting radical can be used. In particular methods of
20 protection and deprotection such as those described by T.W. GREENE (Protective
Groups in Organic Synthesis, A. Wiley-Interscience Publication, 1981) or by P. J.
Kocienski (Protecting groups, Georg Thieme Verlag, 1994), can be used.



Alternatively, the racemate (or a racem c precursor) may be reacted
with a suitable optically active conpound, for exanple, an al cohol,

or, in thewoasenaaze the compound of fbrnula (1) cont ACTEBZ0s/EHRW C
or basicy h t r
Cartari C g GeghdvenRaRicte R hebiEpaliiohs of fovpl AN HE MRt n he
by chr oruecgstiap methodl ere ¢oraventiomelandr agrapriate acagemtaadd oaacton dwiditions

enant torlh 1451 By SRR, BF e B 1V AP GERErELAS Bblfing e desiea

conpoundso@ficts heili iy angli-kiovrang thbés akilleteputteons wWiereafrind@yo bRerature
obt a| ned in enanti rically-enriched form using chromatography,

t ypi cal IRfE e@tsg@ﬁ Wé??F%PF%@Tﬁ[WtWr%OWDbl | e phase consisting
of a hydrocarbon, typi caI | y heptane or hexane, containing fromO to
50% by vol une of i sopropanol ically from2%to 20% and fromO to
5% by vo%ls%eth@fcompwnﬁylcérﬁ)rﬁwlat(Bmstel ps intesmadietenior A pespagation thereof
Concent rat.i f t h t ep,.a
acemnt &0 B9, Bifels UG B Rirtts, RELApCfeNRAS, Sin. S35 Bampie
The fi r drystgipeatios drivhrorastegraphgonpound (true racemate) referred to
abov% wher ei n one honogeneous form of crystal is produced containing
bot Hlenant i oners in equi nol ar WD 2009/ 06903216PCT/ 132008/ 054801

anount s.pPrEtMaseGialy taceeptablel B8ty 8E ¥ omMpBlndS of forBRild (9 NEEIadE the base
wherein two forns of crystal are produced in equinolar armunts each

conpr i sﬁ@BSéhsreﬁél%U@%tbﬁ%ﬁﬁlts \melf@rrﬂﬁﬁ frogt beses whjcx farmy gerrkoxic salts.
present E%én?plééﬁ?dﬂd‘e {HeXéIHFn‘ﬁmh}ﬂV%rdrrﬂﬁQt b&MatmRy St‘:eﬁégm %hBlrr%O%ﬁéthﬁémme
t hey may have dlf erent physi cal operfies co to th

r acemat eliol@aieni glysinet dvssenayawsse’p,arra@dmme colavung, i @nmssmm sodlum
techniq illed in the art - see, for exanple
Ste?gochtg%nést %%%ggg%ﬁ npounds by E. L. Eliel and S. H WIlen
(Wley, 1994). 10The present invention includes all pharmaceutically
accepta

or mbr & RAECa L apensabla el o e s PG Hs.o R R Drhe) Ao tualy

but an ahQIE B S8idOsal RBRErabA MaeMisits [ TRids AF@Bab&e nithOMs6 UERRIMEd, for
mass nunber which predom nates in nature. 15Exanples of isotopes

sui t abl €X@EPI¢. Memisyiphatepndhenyealpiiimea)iSof t he i nvention i ncl ude
i sotygpes of hydrogen, such as 21-1 and 3H, carbon, such as 11.-% 13C
and 14C, chlorine, such as d,38 fluorine, such as 18F |od| ne, such
as 1231 Fonde re@iew antsuigble, S@tﬁch}@@sH - g g 54

170 and h such as 358 2
Certain §effg tioh g% - L@b t?’ﬁlc%og‘@r‘?gr%gwq@ggefys\&engé%z)( ), for exanple,
those incorporating a radl oactlve i sotope, are useful in drug and/ or
substrat tlssuedstr tion i es di oactjve isoto
Criei umPTArBoS ool accentaR Seli of eSPodiE P aaIhiTay B ERRRrepY one
t hi @5purdcmeld1thfb@%gﬁo@§1el r ease of incor poration and ready mneans

25

of detection. _ ) _
(i) by reacting the compound of formula (I) with the desired acid or base;

(i) by removing an acid- or base-labile protecting group from a suitable precursor of
the compound of formula (l) or by ring-opening a suitable cyclic precursor, for
example, a lactone or lactam, using the desired acid or base; or

30 (i) by converting one salt of the compound of formula (I) to another by reaction with
an appropriate acid or base or by means of a suitable ion exchange column.

All three reactions are typically carried out in solution. The resulting salt may precipitate

out and be collected by filtration or may be recovered by evaporation of the solvent. The

degree of ionisation in the resulting salt may vary from completely ionised to almost

35 non-ionised.



Substitution with heavier isotopes such as deuterium Le. 2H nay
afford certain therapeutic advantages resulting from greater

nmet abol | ¢ wWoabivoeeopz for exanple, | ncréased in vivo halBCIBis/oss01
reduced dosage requirenents, and hence may be preferred in sone

ci rcunst ances. 30 Substitution with positron emtting isotopes, such
as 11C, TiercompouraisdofiiBal investiobenays exial ini an cPolinuuno of Bofids statas ranging from

Topogr aph T).. St udi f or, exami.ni substr.ate,receptor cupancy.
w0 2000 ibeBatAnsls 18 SR o e i Btap AR e RO sBES HEERGH e
L or mul f rﬁft)ﬁrielanag_erlemgg!nantgﬁ prﬁmaeedtgby resleoeat ilevel Fh@,cm@pt@n@i?ﬂ upon
nown tao ose skilled ip the art. or rocesses . anal ogo 0.t hose
descri bé@mPﬁraﬁW& @&%/oﬁﬂaﬁgf,i% PEX%{F&Jl FEQ\DI%%&S i & 8Plict Po ﬁs‘%&‘ﬁ nig/Pigglly such

appr opr iphteribsode Mdt adile/ dighetird x-%ﬂygeﬁﬁaétﬁnpg)mngfaﬁd)Gwmrénekmbmhgcthe
reagent previously enployed. 5 Pharmaceutically acceptable sol vates
i n accorRiaperdesvof B 3aid, Bieve@wre fmally (degerihatbae aviasicki Uparnkealisigy erthappe

acet one, A0 SNBSS B RE TRe S MRE, s A ErsReR o, enebe . agte

f or t heitypibalypdesond cederi (tpdssprasiion )e$he seroh’castaiinal béferd tp aasalid phase in

ce 0t tEtas Maferid Haes cfuilar BERRET Risthal detidront Qannnbeubaiavehand
for treajfiveend détirichige M-eR08ERadtBE Sarten® Withl e P peaKts Sfcht Materials when

i nvention intended for pharnmaceutical use nmay be adm nistered as )
cryst al INeeLsuUTEFEBRBA ISR B the praegTtisa P! Bdauig: Biiiba cheage ERangalid to
as sol i digh|dighaRREIBka by pliddeEhah RANPiHERAP ¥t Rkt | on,
crystal Iliqzation‘:11 freeze gry?ng, sﬁrgﬁ’rﬁgﬁ’y?ﬂg,' or gvgporaf@??'(tgirglaeI ryi ng.
M crowave or radio frequency drying may be used for this purpose. 20
They, cmayhe AT 2 Or_ | ' [ 1h e or

ot e oo edHEb R BB Ao el SIS K AR PR, and
ot her drsobatédiforass. afhe tarnbisohtatenist insyde bénein Gerdesatibey ,a hivtscwdr! corbglex
adm ni st ered. as fornmulatipn in association with one or re .
phar macSGrTET 0y e coTaging Sl JRYENOR, ndadhe: 8 cIBrenbhammacguissly
herei n taeceptaBRSSslvEE MBlecURS! GsH @@m;ﬂbh@ﬂnénbﬂmﬁéﬁ@erﬁpr@@kmé'( B) e@bloyed
the invention such as for exanple diluents, carriers and adjuvants.
The choi¥teniaidseiventdavalgn | to a |arge extent depend on factors such
as tjge particular node of administration, the effect of the excipient
on solubility and stability, and the nature of the dosage form 30
Phar macéutduggntly @epepledi dassifinationbsysidrarfor ipegaiit ihydratesfis amep thah disfioes

e P eSS LAy oo Do ol PHETAIR. 0B i
met hods Rharmbbeuticap rSatids dyi a0 RaWdreis f @dndd. orBreitkginp MarcelnDekker, 1995).

Compasy 150368 <1 BisisocsincdiossRavira 1 B bARDH P o g e Mo ect
t he 2isnv esphien Wiy ebeh dernby e R@nHgabtganicOnliecutd. NhSéHaneP Ryd®es, Ithe

i nvol ve swal | owi n% so that the conpound enters the gastrointestina
tract, JYRigomolaseteslie injlagcachaniels whera ey aradexhiosethar vater hjelegdles In
the co J: i :

For mit at | oo BUPPIT e SPURRS The FAM HhdiElcd ofd k%0 M it on.
sem-solid and liquid systens such as tablets; soft or hard capsul es

cont ai ni i - n - parti tes, Liguids [ ers: | ozenges
(i et uar Ned it o BaRaRa b SOnGL BRong LY ool P PEE aficiiifee
filme awitidemesyriagepenadsdi blicwaiditpunbeahasveeerp die beisentldr watgnisdweakly
formul ati ons i n¢lude suspensi ons,  sol utians, syrugssﬁgnd elixirs. Such

f or mul atiobAe. AR RanIgbSBYaEs-aNd hYgrepeoRin CRRPOUBHS.HAE yvalapaqlyery content

(made, fan bexdipehBent 6rP AUSRIIGLATY @irdy B RIEPSORY S @é’ée%ehbh'ls%ﬁ@ﬁior%@ﬂy
typically conprise a carrier, for éxanple, water, ethanol,

pol yet hy¥ikhe thg gedl., propyl ene gl ycol, nethylcellul ose, or a 15




The conpounds of the invention may also be used in fast-dissolving,
fast-disintegrating 20 dosage fornms such as those described in Expert
Opi ni on i n+wdhewapsati c Patents, 11(6), 1981-986, by Li argTasshoShsasn

2001) . -

(2001) . 485 AL ERSRE SeBET1 S RRRALON SR AP Eor b i TRl
from 5 eaghali®andsé0ates) gherclo tfe dring 228 aid)Mené @thar dompadent ar(erpresent
the d t abl et | | t di t t

di <1 nt egh anPET RS {8e0h QA Chiomalic) Jhat e CEBIPRR dir bosywee Hppluce

cel lul osﬁathfaaé§I(umgcr@csd@qwmebhyborﬁplekué)oaﬁd 60-05SRAISTETh® 38t SOkl Mpically
crospovi done, pol yvi nyl pyrrolidone, nethyl cellulose,

i cr der yiaiRed  afe ciysiallincosemplesar of Alauiel simeeular cerstigant® ¥y st sye bound
cellulo I

Coner oy oo 5 Mg EAFLAMER) PILRIBNE b AARP AN DL IRN of o poural
wei ght %golpedtemdthl v fsaim Go-weisidis may o b20 praxiaged 9y ofhelt heryataﬂagéon by

S roPAREERH Rl Ba bt e P TR BB Rl bbeet oo
cel | ul oﬁhergeﬂcanmun, $El,ga$89 1996,y8t Oy IAdmearsgby cavid, Mnat Zediorcika(2004). For a
Pycrdy sy TPt suat o0l GbHEHRer LD ok SRR HaIA90- 1288, by
hydroxynqéqgmlanr'(ﬂhgbjgtc@ﬂwl ose. Tablets may also contain diluents,

such as |actose (nonohydrate, spray-dried nonohydrate, anhydrous and
the Iike), mannitol, I xylitol, dextrose, sucrose, sorbitol,

ot YA ISR df%aﬁggng%f@aaw efsPRS) MeSBIBRATR BRAS B Shhase or

S may a npris€ surtace ac
agents, liguich cagtaibdulwn | sulpjgditeds ubf altllmmoquitmer biatee ndgsonagrphic state is

| t [ ,
Ot 50" SnHRaRR BhlyeERng' (s ASsRIRc I anfl 'l BLERATN: o3 EREG mett or
tabl et, sandion).iMesdrsonphisnt arsing 8 thecrastﬁ]t af srehghge i temnpervirg by d§6oibed
t he tabl et, Tablets, al eneral | ain _lubricants such as
magneat i esaviopc Baf Shdlresilag Yoit he aciuroal § 86coad SoMmoSeRasysh as

fumar at qvatangr Shother Ssivéit, E%%ﬁbétﬁhﬂl?&hﬂﬁ@ @bhgoﬁﬁ@é B haé ?He potential
sul phate. Lubricants generally conprise fromO %to 10

wei ght 99 Tpinedyatrgpioymesepnases aeidpscrined @séar\n@h@hﬂlcwm com@sttfafbn@kecules
QA hefy PoFFLR Ss%éégra%mo‘?ﬁg u'cﬁ%lsu%%‘ﬁ * QXHEA By §5| RigF AL Eﬂ))(n [onllc (stich
fl avouri ng agents, preser tives a5t e-maski ng a ent

t abl et s asohtNi(6Ha)p) polanbead g&LAL Hougloré mﬂ:nm%outs%Cmtalené’dhmPalbumq

i1 ont Miftscsbebl . arBRbRRCHt & SHeRls® B BnBSiardRmS Aol

fromabout 0.25 weight %to about 10 weight % | ubricant. Tabl et

bl ends pe_conpressed dir or b roller to formtabl e

Tabl et ﬁ%ﬁtﬁ@ﬁ nB?ﬁ?f@PP%F%?@f r?éyweawatwa ingludg r%J@r%(EteS to salts,
dry-)s OfsofRds, %lﬂf‘-‘ébﬁfp%ﬂent"@rﬁ Iﬁﬁé‘ﬁﬁﬁ‘ﬂ ‘ﬁdeerysQéItsrth'é’fﬁgf Qﬁtﬁ%@olvates multl-
tabletting. The final fornmul atlon nPrlse one or nore |layers and
may be @@mmeathm@@ae%andIlqwﬁﬁw%a)eﬁf% sdhemotul at ed. The
formul ation of tablets is discussed in Pharnaceutical Dosage Forns:
Tablets, Vol. 30 1, by H Lieberman and L. Lachman (Marcel Dekker,

New Yor Kihel 88dpourtasn et ried lievemtiah ihcllids o‘ompdmndamfoformalae(l) raarlyeresbefore

are typicgall |  abl e r-sol.ubl e or ab e thin fi

Gocagy” dehed Mcl e Nonst iRkl dogttBl Reply Trerdondrbdiugs' apd;isomers
t ypizoal Ithereonidisding opaemogtadn@&.cfatnﬁrwbt@rdencascfmém Bohetdigaie|deniréd and
35a binder, a solvent, a hunectant, Plast|C|ser a stabiliser or

emul si f ilgqoPigay-labeledtgpmpounds of formula

As indicated, so-called ‘prodrugs’ of the compounds of the invention are also within the
scope of the invention. Thus certain derivatives of compounds of formula (1) which may

35 have little or no pharmacological activity themselves can, when administered into or



WO 2009/ 06903220PCT11B20081054801 nodi fyi ng agent and a sol vent. Sone
conponents of the fornulation may performnore than one function. The
conpound oWOf2009i%0&2 (1) may be wat er - sdf ubl e or i nsol uBACE/IBAS34801

i gt 5 e, PO RS R g P, SRS Ty e e by,

sol ut es.fot exampls, uhyl Bydionpioudieavagey SLwhplériatives) reatrefemedoliooas i ‘predofgs’.

the co Lt i C t.0 wei ght, % of the sql utes. .

At er natigiiey MombBrL g B drRepfubS ni s fePh o Pre B Noval Delivery

][rul ti parSy'sm?rha,t\iéolbﬁa@,dSCS%yrﬂﬂstfsidmIsm_nfeer(ﬂﬁ Aguehl ey, rSF]talélé)earﬁilellEib%v@abible
rom natuyral paqlysaccharides, proteins, or syntheti rocol | oi ds |

and s (SATEE 355, PO Ppsn o8t ertnd. oRopl o Aierican

typi cal IphdrimakBgtidahRgSoctidry. 80 wei ght % Cther possible ingredients

i ncl ude anti-oxidants, colorants, flavourings and flavour 15

enhancers, preservatives, salivary stinulating agents, cooling

noers, preservatives, salivary stimisti . |
ant - 1 banpatsyfiHcEoldiee Wi e dhichon TER o EBpiplo SeXbRRuBRF Bl Tepizoing

accor darappropriate furetionalies ippeseant én thepdarap dyndsrad fennada oy withaqeotaat moeties

drying qf 20 thin aqueous fil coated ontq a peel.abl e backing . .
cundP, oS fodhbsakien T e a8 P bRl FEpuRS or BRATaP. in Desian
typi cal lof Rrograbibged Borigaard(Ers8viero198s). f reeze-drying or vacuum ng.
Solid fornulations for oral adm nistration may be fornulated to be

i medi ate and/ or 25nodified release. Mdified release formnul ations

i ncl ude gighay8empied rapdaeigs W!a%&&glené?%iﬂf)'tﬁ@qnverﬁiéhgi%l%efi%ere the
I I fied re for the

programed rel ease. Suitabl e nodi ease formul ations

pur posesostraund ¢infpantlacll) eertainesat alsebol funckprrlite OHYo an ethersteszpf, for

Det aicl s e j e I &s.su I.gh: £n
di sf)lgr sieg(%gﬁ%liér}d%oé%%ﬁ)lsgh%n\gﬁ%%gf ggé parq??é%s&aF@ tca{]])ccﬁjél %ﬁ%&?%%}@ of HHe
Phar mac eonipoaind T dmulla gy isGeplacee by 26(-2k)alkanbgloxiryeWet.ma et  al

(2001). The use of chewing gumto achieve controlled release is
described in WO 00/35298. WD 2009/ 06903221PCT/ 1B2008/ 054801

adm ni stAurthied BxaRIpIEe bN FdRIGIMMBIR, droLPOT becorabntd WithPBE| fofsiRly bRémples
hecal, intraventricular, intraurethral, intrasternal, intracranial,

i nt r anusEd FRMAIeT 9fa%t9ﬂ'bﬁ3‘p§fugatﬂﬁe% sy Resfpepd in the aferepentigeeq teferenges.
parepteral adm ni stration include needle (including mcroneedle)
injectors, needle-free injectors and infusion techniques. 5

Par ent erMorepeermgedainodneouads yofi foetula (Bomey uBersetives eaksaswprediugspf other

contain Mol s salts, carbohydrates and buffering agents
(prefer ac% OpbggBﬁfﬂﬁﬁ@Qf(ﬁbm 3to9), but, for sonme applications, they

may be nore suitably fornulated as a sterile non-aqueous solution or
as a drigd fo to he used in nj unction wth ui tabl e vehi cl
Tosuch 45 e iRl Hcseaep of ik PN icH el helsle s 5f Sofediserdpule
f or 3l at(iypiat W)@empdurds Feneeng vivdnson hamirstatBhef thy drug. Some examples
| yophilisation, may readily be acconplished using standard

phar mac dliMetiaholites g csaedange withdhgvangon insiudeski 1 led in the art.
(i) where the compound of formula (I) contains a methyl group, an

hydroxymethyl derivative thereof (-CHs = -CHOH);
(i)  where the compound of formula (I} contains a phenyl moiety, a phenol
30 derivative thereof (-Ph - -PhOH); and
(i)  where the compound of formula (l) contains a sulfide, a sulfoxide derivative
thereof (-SPh-> -S(O)Ph).

Compounds of formula (1) containing one or more asymmetric carbon atoms can exist

35 as two or more stereoisomers. Where structural isomers are interconvertible via a low



15 The solubility of conpounds of fornmula (1) used in the preparation
of parenteral solutions may be increased by the use of appropriate
f or mul at i owWot2ze®H9idzies, such as the iné%rporati on of  PCT/IB2008/034801

sol ubi | idngr Béﬁ%’rr\% Rﬂ?ﬁé?fcﬁfor%gﬁ% %&Bh@ﬂ% F1okanPEE ?tﬁ{@lc n take the form
adm ni stratt'on ma e te EImTE ate an
rel ease. oszwaiOhi f@dtqrmrmm tompaurds ohiorinuts Uﬁeomelrmgador es&mpi&t aedm,:no

pul sed- t rel ea

b the 1ER IR ESgow 3 $Ficaited UeeREe SERE b T RORPoud Ry GRAM 3n

3 em - solardmdadc ntchewoltrfoténws lthanta sin?lerccmﬁbnundsmegteixmmaaom;thaﬁMrwaypd of
epot_ pr.ovi di,n ied release o active 25 ¢ oun es

of such FYPRAS tﬂﬁﬂéqdn‘m thig el Brwpéo%!h @8 E’Péﬁ‘ﬁts'”aﬁ'&“%ﬁ{e alhistersoisngers,

suspensi qeptndATREdrabRYafd UbatoRrARAPL Y6t ééﬁPéuﬁ&gloY%l‘th%alc'|ﬁ|clud|ng

(PGA) m crospheres. The conpounds of the invention may also

admi ni steMRPUNGRicAItiting mpra F@ndensTiiPeyof ispmetsmr and dekivees of ere CRénore

skin or tH%B?%sJW&%ld e{r@rarabl Aidif8Sof Bisd :%'cjﬂt% Mr@fﬁstﬂ?'c%hféq&ﬂ%laﬁt:ca[ly

hydrogel's, ["'oti ons, solutions, creans, 0OIn nt's i'ng powders,

dr ESSI ngmtivé oforsexdmples d-lsktate pat/dysiss, oafanesic, fool ewansple s pbtegeate or df-

fi br g.nﬁl,]aeges and m croenul sions. Liposones may al so be used.

Typ| aI 4 1%r s i ncl ude al cohol, water, mneral oil, liquid

petrol atum white petrolatum glycerin, polyethylene glycol and

propyl ene VO 2009106903222PCTR82008/ 054801 Penetration

enhancer@%tlwl tﬁ%‘r"ﬂi&ﬁsafpé&e perRaraljosyiselzbam oé indivigal apagtiomersginclude

(10), 9%mirBPSntisidfrom é‘s@%!é\@ﬁt&%ﬂy (8 ﬁ%@ﬂrsé?gpl)esolutl% RethdaBmatd (or

topi cal adm nistration include delivery el ectroporati on,

i ont ophdhegreemsishehepsalt @él@rl\/@fd)@dpﬁ:dﬂ%s & exaenpld, ohirabaighe pegssure liquid

needlce- f ecirm BiojectTm etc.) injection.

For(rjrial at({hﬁ(ﬁ'gé@g%%@qﬁd)adm nistration may be fornulated to be

i mredi at e and/ or m)dl fied rel ease. Modified rel ease fornul ati ons

i ncl ude | & ust ai ned- 10 controlled-, targeted an

ot ogr amAETEs 476 THEEE L (i SEGIE ISP SN P Heafpasfch i Wlable

adm ni stceptueally adtivaresouyid ofor Bxampleabatalchol, toyihalé bisd whieRethbom dund

a dry pO\?d (either alone, as a m xture, for exanple, in a dry bl end

with | ad @émutﬁ (hs cantainge dn c BRIFISN oAt PFRIE tHeRY, #oPas8 AfpPEd iR AS 1-
Wi t by 1%&\?@%%@& t%H‘éHca§c:18h°ﬁ'@‘%§@|ﬁﬂ15?h&bﬁt@@orﬁérﬁﬁﬂrﬁixﬁﬁé‘ may be

powder i nha as an aerosol spray froma essuri sed contal ner,
punp, s@eagarat@gﬂ i @g@n’n@mmmanwoafﬁra@tlmﬁlggysta.lgzat@n and one or both of the

el ectr ot}%(% Qr%\‘)ﬂs%gﬂe(@ éoﬂv?@%c?j% §hé cfo:r R{P@ﬁ% CQH% HERHOMERE) bW hBa® well

wi t hout e use a sui e prope

1,1, 1, 2-kneunablaskileet pewsen.or 1,1, 1, 2,3, 3, 3- heptafl uoropropane, or as
nasal drops. For intranasal use, the powder nay conprise a

20bi oadhesi ve agent, for exanple, chitosan or cyclodextrin. The

pressur icHrhl @eRipaLNES of METRveR bR YanERiFdl Z2€curSrs tRBILISABY GRNbIgtEIR®daN
sol ution or suspension of the conpounggh) of the invention

conpr i sifgNtpBeriealngIened: fedl Usihguediiematasely, 6micaliyuiiRidpe on an
al t er natdoyfrAdRB redif with! S RRLTE PHass BbAO SNy @bcsbbRMEHRAIly heptane or

hexane, containing from 0 to 50% by volume of isopropanol, typically from 2% to 20%,
and from O to 5% by volume of an alkylamine, typically 0.1% diethylamine.
30 Concentration of the eluate affords the enriched mixture.

When any racemate crystallises, crystals of two different types are possible. The first
type is the racemic compound (true racemate) referred to above wherein one

homogeneous form of crystal is produced containing both enantiomers in equimolar



25rel ease of the active, a propellant(s) as solvent and an opti onal
surfactant, such as sorbitan trioleate, oleic acid, or an oligolactic
aci d. Priowonmws®3zn a dry powder or %@spensi on f or nmulP&ITIBZNI8/634801

drug pr . . . . . .
nhal at (oo g lin et MAAALLEcoRloteldd R o forms of
by any apystalpare aredwsarin equimdametduds esale borerisipg radingleenantidrerny,
fluid bed jet mlling, supercritical fluid processing to form
nanoparticl es, high pressure honobgenisation, or spray drying. WO
2009/ 0690R# BBET bil BAD CR/sBH486s Mresent i Rerazemowigued habe identeal physical
a sui_tabl eﬁzé)ﬁwdel:1 base such _as | actose or starch and a tge%f or mance
modi i erPeRIHERSNEY MAYChaHe diHEIRRTE PBYSICE ProRRjHes Fempatasiodhe frupyacemate.

| act 0se REsenie raRiyel ﬂ%&b‘érsépﬁrét@@ bp%maitidnaﬁteeﬁﬁiahw k@@ to those skilled
preferably the latter. her suitable excipients include dextran,

gl ucose,in g edsesees Brisxeniple, Sieiepshemisiyf dyganic feoropeurrisrey E. L. Eliel and
trehal ose. i tion fornmulation for use in an atom ser

usi ng e?‘%’cﬁl'ﬁg%ﬂd{vﬁéﬁg%%' to produce a fine mst nay contain from
1pg to 20ng of the conpound of the invention per actuation and the

act uat i ol une, m ary. from1 pl to 100pl. A typical fornulatiaqgn

10 mly cO¥PIEETL RYSRIBINTCHESE o hpharmaceRiEall aksrrgieolsolaaly igbelied
wat er, ejoffdhdandferatia e¢hein 88e ofhicks BRInY BreSRbRBHDYWAIDSB HERIhgRe
used instead of propylen ycol include glycerol and@polyethylene

e gl , )
gl ycol . Sam%ﬁt%ﬁl@@@@iv@ﬁ?éf‘ aiQaR %ﬂ@sﬁﬂitrﬂ@ﬁs ﬁlﬂfﬂ_bﬁreq ﬁ*@’fttﬁ'&”] thp atomic
sweet enghsss Sfbis#RuRBECHAch brddorfihafdGE Agte sodium may be added to
t hose formul ations of the 1 nvention I ntended for inhaled/intranasal
adm ni stration. Formul ati ons for inhal ed/intranasal adm ni stration

103 3. A o RO By OB PR A

sust ai ndsbtopgaibshydrogennsuabl eéH andattt eteetora rsticprasgl e ane | '&@sehlorine,

the case of dry er inhal er sg.and,.aerosol s, ;5he desage unit is 13
doter m RNy LeRdboahen i 6 e Garpers 2 ff o b d Rt cuShas, N
i n accorghn€r, vkyident Bect ay &0, aak és@y@id‘aghbwsaém@m@élzﬁ ana&uphup tsich
a nmetered dose or "puff' containing from25 0.001ng to 10ng of the
conpound®SofSformula (1). The overall daily dose will typically be in

t he ggange 0.001ng to 40nmg which may be adnministered in a single dose
or, nore usually, as divided doses throughout the day. The
conpoundsertdin isetopicallyr abelledneoympneindd raf idrenwa €0, Toe example, thosedngterabiajing
for exa |0 f . Ltor . C
but tor Ereiqe Uy isolhe SRl atES BRr Stre iR Rk o PGl e
may be uadidaeiveaisptopesitetiam, ie. FForand esibonsi 4, ae. rt et/ patidutady useful for
adm ni stﬁation ma.x be fgrmjl ated_to be immedi ate and/or r\mdgi.ed

r el ease. NRRHISES" MEVEQLIEK §ARE CAICEIROrARY Afftready ras ot daigCliPRed -

pul 8d-, 35controlled-, targeted and programred rel ease.

Substitution with heavier isotopes such as deuterium, ie. 2H, may afford certain
therapeutic advantages resulting from greater metabolic stability, for example,
increased in vivo halflife or reduced dosage requirements, and hence may be preferred
in some circumstances.

30
Substitution with positron emitting isotopes, such as "'C, '®F, ®0 and "N, can be useful
in Positron Emission Topography (PET) studies for examining substrate receptor

Qoccupandcy.



WD 2009/ 06903224PCT/ |1 B2008/ 054801 The conpounds of the invention nmay
al so be adm nistered directly to the eye or ear, typically in the
form of dr¥p0@fesH3I croni sed suspensi h or solution i POrdBroge01pH-
adj uste i i fer o it c d
Burar . ady SPEphL RIS demiioe o AR 0] PN ARG alP L8 PLtare oy
absor babioelvg@tior@bmgemues&hbwgéo)th@aedswm lbltbelegr@rdwo;breceﬁeg analogous to

silicon rt| r _vesicul a

2yst e et He &R Tl e SR ER BRAmBRS shyirBbErefbay BEhS ErMppropriate
cr ossed-isdtopiedlypabyrarghgentas pdce mtnevmmyla@bmhebgednm\HDMy employed. a
cellul osic polyner, for exanple, hydroxypropyl nethyl cel |l ul ose,
hydréxyethylcellulose or nethyl cellulose, or a 10

het er op@bpraGedidaie RebyiBle sdiPite8%RBRCErd08E aeﬂtrgtﬁé invBMdE include those
incorporated together with a preservative, such as benzal koni um

chl or i devhesgightieopatueal Pbessializadps o ke sojenieallybsulistiftieh8ige 8 2O, de-
For mul atjans,d QL opfshar/ aural adm ni stration may be fornulated to be

i mredi at’e and’/of nodified rel ease. Mdified rel ease fornul ations

i ncl ude del ayed-, sustained-, pulsed-, 15controlled-, targeted, or

N R AR R e MR %&uﬂca'

t opi cal mtdmrﬂegts;lm as soH,(bllTyl%n@%m@twﬁﬂgta@flltgﬁ I(woavpnn)l permEabilRg etc.,
conbi ned with sol ubl e macronol ecul ar entities, such as &yd odextrin

and sui t48P% Qe NG eoBhePROPTIBe PBFEA HOIMe RN FGHIBI Ol BRIMNSHTANIgN Tor
pol ynerq,edtrﬂeﬁ{mﬁebg)ﬂdggawcattgﬁl r solubility, dissolution rate,

t ast e- maski ng, bioavai'lability and/or stability for use in any of the
af orenenti oned nodes of adm nistration. 25 Drug-cycl odextrin

compl-ex

Gosage rermRndy Gahe Tnuio 3Rl Tr PheBFRRERce) U8 Al o YaRStered as
non- i nclmtalhneonpmﬂmumgrodactas'é}dey Ay e abtamedafor\w:amlejlasesrﬂld plugs,
conpl exatl 3 cl odex rin

rugl, dt he c% " ry\égﬂ ﬁ % ecr
auxi | i arRp Eﬁ’t‘?r A3 SPGY iop gyecip q\?@n? ZgBPN TS5 Y INRpERray
30 co Mglmeﬁba‘pel‘attvbeﬁ'ﬂngUMR@@&@V@éﬁa@icﬂﬁ@queH@?&:Rymgmb be used for this

gama- cycl odextrins, exanples of which may be found 1 n Internatl onal
Pat ent AY¥PPEati ons Nos. WO 91/11172, WO 94/ 02518 and WO 98/ 55148.

WO 209/ 06903225PCT/ 1B2008/ 054801 scope of the present invention that
two or nore pharmaceutical conpositions, at |east one of which

cont ai nsThgydoayberadninistased elmeces IWCDmbmﬁéthWﬁhO'ﬂ@ﬁr mesg other compounds
conveni f

co- adn 11 44¢ rRRoSGTDH PREorhBinalith bRhUS'ar el ol bids ot 8 oy combination
i nvent i dhereofjpGesesly vibepwilhbe eadmépsiesddcap bdomadatidn inalssociefimswith one or

at | east _one o ont ai n d formiul a.

Secor e pBamiRe oS htatih SXRRIE e LT eRiigrt, i usen hgrein to
sai chscorpestite A, ingrsdle®s othef ORBAI ther corﬁpdiurd;ﬁ{@l BPtthé Envértiof Suéh?%s for
foil packet. An_exanple of such a kit is the famllar blister

used f oreXeRW!®Ayes.proersians edivvantapthe eBoigs @f exeipienkwill topa h{ge L@Ment
of the iqy p@ﬂ&l féétorl%aﬁllﬁéﬁ‘élsa{h'eypé’gbﬁléplrﬁocfeob M |Hnb§%l‘?dd ﬂﬂedéffé‘c?fcﬁ%e

dosage fo or exanple, oral ar ent era or adm i stering t
separ at eemmimﬁ@htaowﬂmandlstabémrﬁnddbeag’wre of me\daqssgec&prm or titrati ng
t he separate conpositions agai nst one another. To assist conpliance,
the kit typically conprises directions for adm nistration and may
15ba&0pr Rhated ceditidal &osmosmbhecbunamarmr ahd. delﬁ@eryadﬁicoir@bmﬂé of the® present
human patients, the {ot aIf ﬁ1 ry dose  of tp% unds of

or their p e rea |

invention’and methods reparation will y apparent %o t%ose skilled in
the art. Such compositions and methods for their preparation may be found, for

example, in Remington’s Pharmaceutical Sciences, 19th Edition (Mack Publishing

Company, 1995).
35



invention is typically in the range 0.001 ng to 5000 ng, preferably

in the range of 0.01 ng to 1000 ng, deggendi ng, of course, on the node
of adm ni sWPavw@osFor exanpl e, oral 20°adm ni strati on ROT/IB2008/054801
intrave LA i el @zandd 1 i j ; ;

i i Sy ponPbRse BEoAver e A d piinft edRtiply, i Bisvation gy
g, prefievag ywallowing, b tgtt thel 00mpgundiemterst te dastrointgetival ntagctb@nd/or
adm ni stered i.n_single or divided.doses and al _the sician'

i sor et 15i50% oS Bt Bufingllal RERGIPAER FLRHER recforhafufl e Ht.Booa
dosages sieanbdisaddlydronatheaviesibge human subj ect having a wei ght of

about. 60 kg to 70 kg. The physician will readily be able to determ ne
qoseé for subjects whose weight falls outside this range, such as

i nfant s RghuldiBnSsAREBI¥ for oral adriidiaBoR HRARRNSSdOserfPER i adPidqRliE Bptsms
herein to "treatnment” include references to 30curative, palliative

and pr osgh &6t lablets; egftrarmiard Tapsdessonaiing Multbrennanorpartiedgiest hquids, or
bilit i.nf. ¥ ; ritd.col. - : .
o de 1 asdsrS:hArack: (b SHE AARKLAIEEL SEBRTBERE AR AR S s

because fithsi dwvelles spraysasnd bliecahtriuchadiesive patologs.t ocoi d recept or pl ays
in the physiology 35of all mammuals. WO
2009l 06903226PCT/ 1B2008/ 054801 Thus the invention relates to the

conmpoundsqadl fevmiaiations! )inclote PRasp@esid, C 8bluyiofs,C aRidid easdl BBxirs. Such
t hereof or pharmaceutically acceptabl e sol vates of said conmpounds or

salts, fleimylakionshmayde paRiayertasofilarsdn spk\wehard sapsulas f@adesfor example,
di sor der. sy i h C i, GOJ Ceptkiat S

i nvol veaﬁml'ﬁgy?tﬁee%:t '?%dga)?yudrr?%%&eﬂ%{nglggﬁo%b ﬁefg@ggn%%nﬂpeﬂs?og %ﬂﬂgg for
of for mexamply,, water petaenele olvetaene glyceltrippdenraigtyscot, eedbylicedulose, or a
pharxac Leal L a I . i . f ,
Pho "AancLiafe: oY ARESAES, il RUSRR % RS HSfe Hind Udehis. ' buie
di sor derfssmdatibresomdy talsanise brepsnéd by tine regonsiitation b aisdlid cioe pkamples from a
i nvol ved. The invention also further relates to a nmethod of 10

treat men@°Bfta mammml , Including a human being, with a glucocorticoid
receptor agonist including treating said mammal with an effective
anount of a conpound of the formula (1) or wiith a pharmaceutically .
accept abile ciNROYngisreidhe fivention savedieq e vapdyn fstinsalying. datwigiategrating
sai Ggco . f: i T &

ond | R T o e R e i A A T T PR AP 6),
der mat i t989;98%, byiliang antIChepée@¥nsitivity reactions; inflammatory
conditions of the nose, throat and lungs such as rhinitis, sinusitis,
ast hma, nasal polyps, chronic obstructive pul nonary di sease (COPD)

and fi brresitsblet dddagerfatnos, \dephendiag em difsel the drog esdy maks wplfrans 1 weight % to

i nfl amytory. | . di sease, Crohn's disease and ulcerati 20 .

col 1 41 o B ERr o e Rahe 4TS e R, fafs weidtiis o B0 wiiant sapidne
scl exsosidosagd féhs 38 EdaRiba do It HAIGE tatiéte Rine il ;cof &iih ardisieretartOPRamples
such as non-infected inflammtion (conjunctivitis). The conpounds may

al so ha\FE_ ‘éﬂﬁiﬁ'ﬁgfﬁ@tﬁpmcmﬁiecéﬁ@ém céargh gvedlags %@&%r%@@%@@ﬁh‘c@?'}qme-
acquir e%a!&ﬁmno'(ga‘?ﬁb)fyn?é}ﬁg SYEILRIEE; OE.EEEEHQIUSE' S, soeftih! ‘é@%@ﬁ&idone,
enphyse )

graft rejection, e (especial 'y by patients having
post - Z®hvieyerdlidoheshey| cgluloren migrobyystallinencdllolpsealomtes atkyl-substituted

respirat .str dr 1t est i f1
Cor onar y VRV BEFAEESI T, EiEn. BIREERhsSH s HERRALD, Aable, Goperaly,
varizant thedisirtégzayalllecgmprisech@npisivaight tneud® weight o4\ rmweletatay friowes weight
hepatitis, emat ol ogi.cal . di sorders, renal disease, and acute spi nal
cord i nj%#?agwtggg’f)gﬁ 49%29€I'M ¢ he conmpounds according to the
present invention are useful for the
Binders are generally used to impart cohesive qualities to a tablet formulation. Suitable
binders include microcrystalline cellulose, gelatin, sugars, polyethylene glycol, natural
35 and synthetic gums, polyvinylpyrrolidone, pregelatinised starch, hydroxypropyl cellulose



treatment of skin diseases such as eczenm, psoriasis, dermatitis,
pruritis and hypersensitivity reactions; inflammtory conditions of

t he nose, WRIZOWI6HEY | ungs such as rhi hPtis, sinusitis,PCTYBRNSOSHASal
Pol ypS, T RprExy byl Uﬁéth}ll‘éelﬂﬂbé@nl%rb}’etg'n%ﬁﬁ@o (cQﬁPaﬁ?) df?urlg'nti 'chﬁsésslectose
i nfl ammat ory di seases of the intestine such as Inflammtory b WO
2009/ oag(cmghmﬁ@Bﬂ@'@wctmsdsmpndhﬂ&a@e antygravss agé stéas%eanmannltol xylitol,
ul cerati n i h

arthr 11 ERERy SuSfosBrSoRlh; SRR SRIREE ERuPRE ool B R carcium
speci f i qaldsphaterghyaratent i nvention al so concerns the conpounds of

for mr,?laa (I'), or 5 pharmaceutically acceptable salts thereof or

phar maceutical |y acceptabl e sol vates of said conpounds or salts, for

use in tyubldts edkyrendo Qi‘pndm?amﬁr@ SOFEes %ctlff’é"égéﬁﬁdlshbﬁ@s %@b@ﬁi efliryl
fromthe (]:]fr oup consistin i n di seases of whatever

eti ol ogysUaie gt H@Q%Qf8§ies80’|arﬁ‘dp9i'ﬂﬁﬂ@m%h asciioRn dipdes pad iaslc \é(he@pgeS@nt
dermatit I ']

Tor cact {Sree0 AR EREMs Ay cofplite o G2 bRk AETEIH. Wof the tabiet, and
i nf | anmeglidents(roay comptise froins).2 weighise tall vedighdrigiof theniableti s or

per eltanl al allergic rhinitis or sinusitis of whatever type, etiology,

or pathogenesis, in particular sinusitis that is a nenber selected

from t heTaplats p]mesallmnmnn mlrrmtaaﬁstsmh a@@ﬁmﬂwmtte@mﬂuscélmam 316@!*863
or chroni.c 15sinusitis an ront al maX|I %Hsor sphenoj d

si nusi t i%&C S ﬂ% W'%a&@@@r rP)R}'BE?’“%1""[‘(%1I @@‘}“reér péﬁ giygy jsteargte with
parti cul i 14URY dheate SLlﬂ)riﬂiﬁﬁﬁeﬁen%%I%&ﬂprfsreoﬁ’@ﬁ] hﬁzsawgw 0P RS B tdight

of atopic asthma, non-atopic asthnma, al fglc ast hma, atopic

br onchi af mr@@rﬁ@hnfwr%a yelnRh7e l@r%Wélﬂlhé% aithakeblelessent i al ast hm,
truggasthma, intrinsic asthma caused by pathophysiologic 20

di sturbances, extrinsic asthma caused by environnental factors,

essent i &lthast possie ingcadientsoringlndg pantqoxidaatss e colourandg, o fiagouaririghnagents,
bronchit}] N8, S . hma, exerci se-induced ast hma,

al l er gerérg%%géi%%a@%g%é@g%ﬁﬁgggﬁ%duced ast hma, occupati onal

asthma i nfective asthma caused by bacterial, fungal, protozoal, or

vi ral ectlon on allergic,asth 4 nci pi ent 25ast

nfant (2RFD POREI 0h 41 PEOUL Bk UG 178 6001 1P (Wil B 2out 90
ai r ways v@’é@ma%e@maér ViiHh QBUt DYRSIgheYd &) asdut 95 w%m%emraéhﬁ frdnf about 2
particul ar an obstructive or mflammtory ai rways di sease that is a

nember $¥@ight wdorabent { Revaigiip disniepent, r@ﬂ%ﬁor@rﬁnﬂwt 8. ?éo\gelﬁbb% foi about 10
pneunoni,ga; ﬁmqm&fgpstructl ve pul nonary di sease (COPD), COPD t hat

i ncl udes ronlc bronchitis, pul monary enphysena or dyspnea

associ at ed or not associ ated vmth COPD, CCPD that is characterized by

i <t1 osa SRR RRbE CrlyEEaPRaN Nk fI8HD 1aBER. T3bR Figpos o

con&sqwﬁgndm sftdeidstdhay altBeatvly 88dveti, ro\nPeySr chicRepstulaBa! mel congealed, or
associ at e

ul nonary hypertensio 35 nasal pol yps of whatever
type, _etha;ni%Qf beffe Jablaisendos §na %U\E@@gmé@@omﬁwyrp%@@@mém& and
fibrosi Srné’;{ paRBARUYr UrkBStedeh hidlyQen ¥ e@pBGERRESI s, in particul ar
pul nonary fibrosis associated wth Inflammtory airway disease;
inflammatory di seases of the intestine of whatever type, etiology, or
pat hoge r e ' | $6 ;
Bt o- | e LBLBAH Lbiele SR HEPhndeBuoN hALART gt TEORR, VR
par t30culfaiby H. Lieberman and L. Lachman (Marcel Dekker, New York, 1980).

Consumable oral films for human or veterinary use are typically pliable water-soluble or
water-swellable thin fim dosage forms which may be rapidly dissolving or
mucoadhesive and typically comprise a compound of formula 1, a film-forming polymer,

35 a binder, a solvent, a humectant, a plasticiser, a stabiliser or emulsifier, a viscosity-
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Wi t 30 energy dispersions and osmotic and coated particles are to be found in Pharmaceutical

Technology On-line, 25(2), 1-14, by Verma et al (2001). The use of chewing gum to

achieve controlled release is described in WO 00/35298.

The compounds of the invention may also be administered directly into the blood

35 stream, into muscle, or into an internal organ. Suitable means for parenteral
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The preparation of parenteral formulations under sterile conditions, for example, by
lyophilisation, may readily be accomplished using standard pharmaceutical techniques
well known 1o those skilled in the art.
15
The solubility of compounds of formula (1) used in the preparation of parenteral solutions
may be increased by the use of appropriate formulation techniques, such as the

incorporation of solubility-enhancing agents.

20  Formulations for parenteral administration may be formulated to be immediate and/or
modified release. Modified release formulations include delayed-, sustained-, pulsed-,
controlled-, targeted and programmed release. Thus compounds of the invention may
be formulated as a suspension or as a solid, semi-solid, or thixotropic liquid for
administration as an implanted depot providing modified release of the active

25 compound. Examples of such formulations include drug-coated stents and semi-solids
and suspensions comprising drug-loaded poly(di-lactic-coglycoliclacid (PGLA)
microspheres.

The compounds of the invention may also be administered topically, (intra)dermally, or
30 transdermally to the skin or mucosa. Typical formulations for this purpose include gels,
hydrogels, lotions, solutions, creams, ointments, dusting powders, dressings, foams,
films, skin patches, wafers, implants, sponges, fibres, bandages and microemulsions.
Liposomes may also be used. Typical carriers include alcohol, water, mineral oil, liquid
petrolatum, white petrolatum, glycerin, polyethylene glycol and propylene glycol.
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invention can also be administered intranasally or by inhalation,
typically in the form of a dry powder (either alone, as a mixture, for example, in a dry
blend with lactose, or as a mixed component particle, for example, mixed with

15 phospholipids, such as phosphatidylcholine) from a dry powder inhaler, as an aerosol
spray from a pressurised container, pump, spray, atomiser (preferably an atomiser
using electrohydrodynamics to produce a fine mist), or nebuliser, with or without the use
of a suitable propellant, such as 1,1,1,2-tetrafluoroethane or 1,1,1,2,3,3,3-
heptafluoropropane, or as nasal drops. For intranasal use, the powder may comprise a

20 bioadhesive agent, for example, chitosan or cyclodextrin.

The pressurised container, pump, spray, aiomizer, or nebuliser contains a solution or
suspension of the compound(s) of the invention comprising, for example, ethanal,
aqueous ethanol, or a suitable aiterative agent for dispersing, solubilising, or extending

25 release of the active, a propellant(s) as solvent and an optional surfactant, such as
sorbitan trioleate, oleic acid, or an oligolactic acid.

Prior to use in a dry powder or suspension formulation, the drug product is micronised
to a size suitable for delivery by inhalation (typically less than 5 microns). This may be

30 achieved by any appropriate comminuting method, such as spiral jet milling, fluid bed jet
milling, supercritical fluid processing to form nanoparticles, high pressure
homogenisation, or spray drying.

Capsules (made, for example, from gelatin or hydroxypropylmethylcellulose), blisters

35 and cartridges for use in an inhaler or insufflator may be formulated to contain a powder
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1/ 6: DSGuitableniapoars, suckeasnpeethol and levomenthol, or sweeteners, such as saccharin

15  or saccharin sodium, may be added to those formulations of the invention intended for
inhaled/intranasal administration.

Formulations for inhaled/intranasal administration may be formulated to be immediate
and/or modified release using, for example, PGLA. Modified release formulations
20 include delayed-, sustained-, pulsed-, controlled-, targeted and programmed release.

In the case of dry powder inhalers and aerosols, the dosage unit is determined by
means of a valve which delivers a metered amount. Units in accordance with the
invention are typically arranged to administer a metered dose or “puff’ containing from

25 0.001mg to 10mg of the compound of formula (I). The overall daily dose will typically be
in the range 0.001mg to 40mg which may be administered in a single dose or, more
usually, as divided doses throughout the day. |

The compounds of the invention may be administered rectally or vaginally, for example,
30 in the form of a suppository, pessary, or enema. Cocoa butter is a traditional

suppository base, but various alternatives may be used as appropriate.

Formulations for rectal/vaginal administration may be formulated to be immediate and/or
modified release. Modified release formulations include delayed-, sustained-, pulsed-,

35 controlled-, targeted and programmed release.
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EXAMPLES Preparation 1 25(612,11 6,1 6a)-6,9-Difluoro-1 1 116,17, 21

-tet rahﬂﬁ“&i&ﬂ?@r@dﬁ&mﬂ?hoﬂﬁsﬁ ene- 3, 20- di one HO
Formulations for ocular/aural administration may be formulated to be immediate and/or

modified release. Modified release formulations include delayed-, sustained-, pulsed-,
15  controlled-, targeted, or programmed release.

The compounds of formula (1) according to the present invention are particularly suitable
for nasal, inhaled and topical administration.

20 The compounds of the invention may be combined with soluble macromolecular
entities, such as cyclodextrin and suitable derivatives thereof or polyethylene glycol-
containing polymers, in order to improve their solubility, dissolution rate, taste-masking,
bioavailability and/or stability for use in any of the aforementioned modes of
administration.

25
Drug-cyclodextrin complexes, for example, are found to be generally useful for most
dosage forms and administration routes. Both inclusion and non-inclusion complexes
may be used. As an alternative to direct complexation with the drug, the cyclodextrin
may be used as an auxiliary additive, i.e. as a carrier, diluent, or solubiliser. Most

30 commonly used for these purposes are alpha-, beta- and gamma-cyclodextrins,
examples of which may be found in International Patent Applications Nos. WO
91111172, WO 94/02518 and WO 98/55148.

Inasmuch as it may be desirable to administer a combination of active compounds, for

35 example, for the purpose of treating a particular disease or condition, it is within the
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i ndi cat ediniinistration may require a total daily dose of from 0.01 mg to 1000 mg, preferably

from 0.01 mg to 100 mg. The total daily dose may be administered in single or divided
doses and may, at the physician’s discretion, fall outside of the typical range given
herein.
25

These dosages are based on an average human subject having a weight of about 60 kg
to 70 kg. The physician will readily be able to determine doses for subjects whose
weight falls outside this range, such as infants and the elderly.

For the avoidance of doubt, references herein to “treatment” include references to

30 curative, palliative and prophylactic treatment.

The compounds of formula (1) have the ability to interact with glucocorticoid receptor

and thereby have a wide range of therapeutic applications, as described further below,

because of the essential role which the glucocortocoid receptor plays in the physiology
35 of all mammals.
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vacuo. The crude material was purified by flash col um chromatograph

on silidl fg'émtfeamha«ﬁr@amtwaliﬁﬁé@%@eaaﬁgher@@épaﬁeof(agm@cw\tmﬁy ﬁQCQRia%/'e
220 m. BBl B s Pk0051 054801 Lrt MR (400 N, DMEO-d6)
6: 4.01 (s, 2H), 6.66 (d, 2H), 7.13 (d, 2H), 7.38 (d, 2H), 7.77 (d,
pr epiar atraniaes 3 sn Ascea. hefRiR 9 EaiiRy g sflue Sk b¥btbes suen as
eczema, psoriasis, dermatitis, pruritis and hypersensitivity reactions; inflammatory
conditions of the nose, throat and lungs such as rhinitis, sinusitis, asthma, nasal polyps,
chronic obstructive pulmonary disease (COPD) and fibrosis; inflammatory diseases of
the intestine such as inflammatory bowel disease, Crohn's disease and ulcerative
20  colitis; auto-immune diseases such as rheumatoid arthritis; multiple sclerosis and
disseminated lupus erythematosus; ocular conditions, such as non-infected
inflammation (conjunctivitis). The compounds may also have application in cancer (e.g.
gliomas and prostate cancer), acquired immuno-deficiency syndrome, osteoarthritis,
septic shock, graft rejection, emphysema (especially by patients having COPD), post-
25 ischaemic lesions, pulmonary hypertension, acute respiratory distress syndrome,
prevention of restenosis after coronary angioplasty, Stevens-Johnson syndrome,
HELLP syndrome (a variant form of severe pre-eclampsia), pneumonia, chronic active
hepatitis, haematological disorders, renal disease, and acute spinal cord injury.

30 More specifically, the compounds according to the present invention are useful for the
treatment of skin diseases such as eczema, psoriasis, dermatitis, pruritis and
hypersensitivity reactions; inflammatory conditions of the nose, throat and lungs such as
rhinitis, sinusitis, asthma, nasal polyps, chronic obstructive pulmonary disease (COPD)
and fibrosis; inflammatory diseases of the intestine such as inflammatory bowel



OH NC-SC Trinethylsilyl isothiocyanate (24.5 g, 187 mmol) in
hexaf | uor oi sopropanol (10nm) was added dropwi se to an ice cold
sol uti on oWozeehkwsbphenol in hexaf| uofbi sopropanol (3PCYOBEAY34FHe

reacti onysdxt.ur LIJLe 9 S d € .S i
(EeTH oighal GroliES FigddeCtnd Ucckue BHS ABTBI AN disenses sucn as
mai nt ai rhagmateid arbritis ahd tenjse canditiensy slidnas Conjahctestiscconpl et i on of
the addition the reaction mxture was stirred for 4 hours at 5-10C,

and then concentrated in vacuo affording a yellow solid. This was

t aken umMore shecliflcampres pegsent M¥entidn arodcdnckirsrtad dohipouabs af RRethuld (1), or
15celite. The filtpate was concentrated in vacuo affordin

[ 1
oi | whi dhanRaceHiicRY @gceniableagditschielrpl Crrhmraiesg gy %qegt@&%go%%\évs of

el uting sid BordbSindy SBitdaRe BB &{éetréa'ir‘nzanFBﬂ?]Qéé%st QisBrder®YandQidieitibns
giving the product as a yellow solid, 30%yield, 5.29. 1H NWMR (400

VHz, CDaegcted fogghe lgsoupiegnsisting®f7. 10 (m 1H), 7.40-7.43 (m 1H),

7.59 (s, 1H. 0-%\]@( 1) 6 Lyvel y, .
3-chl oro- 4- hfgr%oc)j(%p er?y t%?tg%éxéé’eetm%ﬂproﬁlﬁgfﬂgdé%ég&g ’o?ﬁl %ae/\rgc::ul%{ eczema,
sol ution of Ipsoriasie, (lledfc miernTatii8, nmetrpdemnmaitie! | prueitis darfd. Bibersgnsitbsty
adde@ dropwi se to a suspension of 2-chlorophenol (1.00g, 7.78 mmol)
and 'sodi um t ﬁ?%@&%ﬁﬁate 25 (2.27g, 28.0 mmol) in acetic acid (6 nl).

The i nternal &yerpadiabys sueRaskRPtinketathsill dra8iiant aB&C(cbnfuntdvitisie
addition. The reaction mxture was stirred at anbient tenperature for

1 hour. 30° niSEBFONGRAEPGMNINCS ALPYPNRBhYIergiedbiaite aRsinsisilisedl WriReriyre,
the reaction SRblegy! 6@%8bén i g RS iR thaR ié)éqngﬁﬂb%%%l%ﬁt(eﬂ)from
The | ayers were par at ed”and the ‘agueous | ayer extracted wth ethy

acet at e (2-f dihel @oupr gonstisg30f guniiémnie dr oraynirgdentagmusitiae rasutdr ioedchronic

(rmagnesi um s 1 | ff I an orange
sem’gigol I d. T%?@E@é?ntd Zﬁgwgﬁg?rﬁﬁ{a%%ﬁﬁﬁ[léer?h%irﬁs%gggﬁgtsgﬁ%rqgg filtered

t hrough a seastingpafiwbbtevet type( efjolady, or gatrgpgénddig, id akticulaxregthma that is a
This material _was used.in_preparation 6 .w thout further purification.
WD 2009/ 0690%@%‘%@% B85 §@I°“FPP%%%¥¥ i‘ETr?tt%D'C 2ktha, Rohlatbsie sbfiia,
2- chl or o- 4- mejieyRs iRl atopie bronchial IgE-mediated asthma, bronchial asthma,

essential asthma, true asthma, intrinsic asthma caused by pathophysiologic
20 disturbances, extrinsic asthma caused by environmental factors, essential
asthma of unknown or inapparent cause, non-atopic asthma, bronchitic asthma,
emphysematous asthma, exercise-induced asthma, allergen induced asthma,
cold air induced asthma, occupational asthma, infective asthma caused by
bacterial, fungal, protozoal, or viral infection, non-allergic asthma, incipient
25 asthma, wheezy infant syndrome and bronchiolytis;
« obstructive or inflammatory airways diseases of whatever type, etiology, or
pathogenesis, in particular an obstructive or inflammatory airways disease that is
a member selected from the group consisting of chronic eosinophilic pneumonia,
chronic obstructive pulmonary disease (COPD), COPD that includes chronic
30 bronchitis, pulmonary emphysema or dyspnea asscciated or not associated with
COPD, COPD that is characterized by irreversible, progressive airways
obstruction, adult respiratory distress syndrome (ARDS), exacerbation of airways
hyper-reactivity consequent to other drug therapy and airways disease that is
associated with pulmonary hypertension;

35 « nasal polyps of whatever type, etiology, or pathogenesis;



HS OH d Lithiumalumniumhydride (as a 1M solution in
tetrahydrofuran, 71.0 m, 71.0 mmol) was added dropwi se to an ice
col d sol utwonowfoeR3z hl oro 4 hydroxyphe?ﬁll t hi ocyanat e (P€TA8209$/03316

nmol) in tetg ) e

m xture was stB ﬁéfgeg;fan afl%g% offo m tobétggﬁﬁeg e‘P a?%?'[é“'%é’ uirgonary
hours. The nifiktasieasssiat€ed wdblimﬂdammatﬁ@ alndayqdneezmﬁd withal:1

m xture of tet dr.of ur,an; vvater until, no,.nore VO u I on

seon. N hycrOETERRY aERHeSE] oot offel RIS 85 0%ReBYRRe bPRon o, o
and the m xt pagdgehesstiaparidutareliderhtiacediios end Lrbeh'd dideags) . The

conbi ned organic, | ayers were dried (sodium sul phate) and concentrated

in vacuo aff GMA-RYNENR Hissaree s “aawealtsm%@tle@gvaor ReID99sReaIY In pagisylar
151H NWR MOQhéﬂ?‘ﬁato%ﬁ%&nﬁit% %c‘??roé@ anédl%éerp r%lff?d s e@ytﬁ@T%ko%ﬁAf

(m 1H), 7.13-7.16 (m 1 z 161
Preparation 7 20

4- 3- r : hanyv | | deh L C

Tr1 ot hy e raor ST B ComppLRR tBRRaR, R R B ivenf peg, e
2- chl or Q‘rpée:ﬂnﬂtycamfopfmrtbé ttsatmeny of 28thnamOOP D ralledgib rroimitise hiagal polyps,
ben fﬂ%g I'R-?) i n dioxane (150 nL) at room

tem?)l r atdPEN§ Sﬁr ?92'(?&@1 ANGHSOFIgSiSt i on mi xture 25 was stirred at
roomtenperature for 20 hours. Water (100 nlL) was added to the

reaction mxture and it was then partitioned with ethyl acetate and
bri ne ( Z®sordingde manothee capedvgnt| efy ke Reasepk nvenfignit RwPERoRRds (of the

2ot AT oA Q5BRBE S Behedt i SChslely SESL
solvates of said compounds or salts, can also be used as a combination with one or
15 more additional therapeutic agents to be co-administered to a patient to obtain some
particularly desired therapeutic end result such as the treatment of pathophysiologically-
relevant disease processes including, but not limited to (i) bronchoconstriction, (ii)
inflammation, (iii) allergy, (iv) tissue destruction, (v) signs and symptoms such as
breathlessness, bough. The second and more additional therapeutic agents may also
20 be a compound of the formula (1), or a pharmaceutically acceptable salt thereof or a
pharmaceutically acceptable solvate of said compound or salt, or one or more
glucocorticoid receptor agonists known in the art. More typically, the second and more
therapeutic agents will be selected from a different class of therapeutic agents.

» L13

25  As used herein, the terms “co-administration”, “co-administered” and “in combination
with”, referring to the compounds of the invention and one or more other therapeutic
agents, is intended to mean, and does refer to and include the following:

* simultaneous administration of such combination of compound(s) of formula (1)
and therapeutic agent(s) to a patient in need of treatment, when such

30 components are formulated together into a single dosage form which releases

said components at substantially the same time to said patient,
» substantially simultaneous administration of such combination of compound(s) of
formula (1) and therapeutic agent(s) to a patient in need of treatment, when such

components are formulated apart from each other into separate dosage forms



WD 2009/ 06903237PCT/ 1B2008/ 054801 solid. This was purified by
trituration with acetonitrile (5 nm/g) for 30 mnutes. After
filtrati orwohb®unasborded a |ight yell o#?solid as the purcaprasuBg

R e

7.24-7.28 (meotrigonefitsrdre Telédsddat LifstarfiabRthiessanidimeo sEBRDALES, ) : i z
279 [ MtFH] Preparation 8 . _3-%Met hyl t hi o) benzenet hi ol HS 10A

sol ution of BEAvEME RINQRIRIQ Of SHcly, CopbitatiopnedmPeynd(s) of formula (1) and
2-methyltetr W@F@&l‘iﬁ ageﬁt&gﬁo@pa@erﬁﬁﬁ 85 of ¥@dtricheahi®eh Wik components
di met hyl sul fate (33.3 i, "0.351 nol) followed by 2- _

met hyll t et r ahygde dironutateq 2partfromygach elber inteseparale doslage fersng whieh are taken

sol uti on was ; : Wil '

2queous. sol ut SamSept e MRS pRcht ity A REn TR B AR PRuleeN cach
t enper at ur e @idntihistratéact wbreradponuiseido edoovpdhebisl Taré ordlemssdl i substantially
2- et hyl t et r ahyydr of uran, (25 sed, as |ine wash) and heated under

ni..
nitrogen to eptdimes P&?ﬂ%?a?ﬂ#’eﬁm%ool ing to anmbi ent tenperature
the resul tingegaémtidl @BmAStritioPadRfcH dofﬂntsiﬁéﬂonbértddnﬁﬁadﬂw'(@tdﬁ%rnﬁﬁ@gl) and

mL) and the phases were separated. The organi c phase was ‘extracte
wi t H0sodi um fRerPBRYtRagent(R) 48 e satienfdnutaesnof Peimen. wWien sheh compprAedts

aqueous phas 0 ngd hydro i C i . .
aqueous phasshe W EuRA8) skl Oand, BGIoBE! S GuiBM dibasos sa
t enper at ur e @brpoeenisxtior @ beindwllé® @arflee whswEupong they ubreoncomsirrently,

extracted with tert-butyl nmethyl ether (2-fol.d 25 and t he gombined
or gant o phasGOM Ll Rt e iraFial Bt iiefel al theriane i Bifeent
vacuo to gi veintdsebyt $didl pati@itpound as a yellow oil, 78%yield, 42.9 g.
This materi al s found to be identical, by HPLC to materi al k prepared
by tlRe M¥%B8&26 p?S‘FH]%W@@GN'W'ﬁ%%?LW BYIS. N $aG)0r diiferay rogigs. 4) .
Preparation 9 Sodi um

hydr oxv(4{[ 3- (et hvl t hi ol phenvl |t hi ol phenvl | net hanesul fonate WO
2009/ 06 S0 8RBEPexaMPes @8 ciBa doarapedtic egse which may be used in combination with

the compounds of the invention, or pharmaceutically acceptable salts thereof or
pharmaceutically acceptable solvates of said compounds or salts, include, but are by no
20  means limited to:
(a) 5-Lipoxygenase (5-LO) inhibitors or 5-lipoxygenase activating protein (FLAP)
antagonists,
(b) Leukotriene antagonists (LTRAs) including antagonists of LTBa4, LTC4, LTD4, and
LTEs,
25 (c) Inhibitors of leukotriene C4 synthase,
(d) Histamine receptor antagonists including H1, H3 and H4 antagonists,
(e) au- and og-adrenoceptor agonist vasoconstrictor sympathomimetic agents for
decongestant use,
(f) PDE inhibitors, e.g. PDE3, PDE4 and PDES inhibitors,
30 (g) Theophyliine,
(h) Sodium cromoglycate,
(i) GOX inhibitors both non-selective and selective COX-1 or COX-2 inhibitors
(NSAIDs),
(i) Prostaglandin receptor antagonists and inhibitors of prostaglandin synthase such as
35 hPGDS,



+ 0 Na A solution of 3-(nethylthio)benzenethiol as prepared in
Preparation 8 (290 g, 1.856 nol) in acetonitrile (3 L) was sparged
wi th nitrogenofmss2 hour and then tread®d with 4- fl uormn"ﬂamslomwde

(196 ni, (hgh/ﬁgﬁafﬂ?ém r‘élcle ngoﬁl%?st%rﬁ*&h&% d&é%tgghs used as a

|l i ne was e resulting so Ion was treate
1,1, 3, 31)- p2adesmsichplogagonidisne (256 nlL, 2.04 nol) foll owed by

t t 5 d | d heated to 50C d
it rSS'er(H&w e R L 983%&%%%&5'” Tpmaateryentiigs sugy as
ambi ent  t egRelgH yre mmgillud %maMlﬁﬁﬁethbsmo&heanécép}o@nd washed

with hydrochioric acid (2M aqueous solution, 1.5 L) and sodi um
bi cabor(al) An{i-{umprigesesis faner@ntd| NF3a) 3gemts, brl ne 10 (hal f saturated,

1.51). distillation at

at rmsphe(-FgPﬁdﬁ éﬂs é&[uieoglwpgﬁ%rﬁé@gdﬂgr\ﬁﬁgﬁ(ﬁé%%nﬁ)e% with acetonitrile
(3 L). t(ppKints8l tamngerbueptonamagomsnscent rated by di st| |l ati on at
atm)spher ressure to a vol L an Iuted ce n|tr|Ie
(3" Pkt EuRbassiatenss, 36t | BELGISar NBRIRSPHS: | Beprale Ranyey aand
final vol ugpi®dpodink; The resulting solution was cool ed to anbi ent
tenperature and 15 treated with a sol utjon of sodium netabisulfite

(3770g, (1. bepiters 9f MatrixpelpllgmolepsenfMMPs3 suel a5 §-taMMRBiaadtMMP12,

t enper at u ion was filtered and
the sol 1) o BRI R DS T P o ReBR8L,0 25 L) and
acet oni t(t)i Peot¢asd gilibirs duch aheelagbsel inkibitaras eretitular aewtaptilt elabiase

(2 L) and sb D8 d at anbi ent tenperature for 18 hours after which
time the sl l%)é RSton was filtered and the solid was washed with

20acet onu} Atérogiide ARb deceptor agjodist ardl ACD anéjonistd, 50 C to give the
title CO"EP'}’@)C’ as fa wglte solid, 55%yvyield, 368.7 g. 1H NVR (400 MHz,
DVBGd6)(VEINhipitghs ellrokin@se., 97 (d, 1H), 5.90 (d, 1H), 6.98 (m H),
7.12 (m éwgb%m pbun@s {Hat adtdn d%pé]ﬁmé‘i‘ecé’df&rs?@*bh%%@( ifs1

(4aS, 4bR, 5S, 6aS, 6bS, 8R, 9aR, 10aS, 10bS, 125S) (4- Benzyl phenv1l) - 4b, 12- di
fI uor o- dkkModelatasy iof ey pethaaye suah estikiciinhibiters, 5, 6, 6a, 6b, 9a, 10, 10

" 31ai oxdi) SOHHBIS GERER AR Sy b A E0E e Kb P bnases

R 12S) - 4b, JRK Rirfases,089k kinbsey HGER) MK12 Symyichasexyr AK, , 6a

. 8, 8-tet thyl- 4a ,4b, 5, 6,6a ,6b
10, 21)0: (rigge qﬁ%i@atﬁa&%ﬂﬁe& E’%ﬁ‘Hﬁ(ﬁim%or[aé‘t"@iSMe 5]i ndeno[ 1, 2- -
cl][1, 3]C}§bjn0>ﬂgen% UreCH( &rcsncé%rmén@,lehsmgéirékpaﬁg@y!ohﬁﬁaab @BRNE8teRSids, such
|

obt ai ne Preparation 2 (10 g was added to an ice

col d stirresequsipsalioandpgecmend B !tgtprswl?laKéaﬁMTao'z AL). 70%
ot es GFhC ArBRoRE A sl JPh TR Frecs AEREP ALRBoMRBAY Bhidh cen

hour s. Sat colatniee tsodbspiratonciadipnat e sol ut i on (100 m.) was added to

t he reaction ol l owed by ethyl acetate (100 nL) and the
sol #5i ok i r'qbéba‘?é\’f“{?éﬁ filtered. 10 The sand was washed with

sat ur at qddﬁ_o@mblcmpgmecxghgtdn@égdrﬁﬂsm_) and then ethyl acetate
(100 ni) he aqueous | ayer was separated and extracted with et hyl

acet ate (GQldef%lD 4ggorEsie t he conbined organi c extracts were washed
wth br| ﬁ h]e%lm'Q? S, &ﬁlne(%@ %?'aHfH)g%Hls?@at e) and the sol vent

renoved I h vacuo he resu t| ng cous ow oil (10 g) was diluted
wi t h DCNpel hydpitaelé! @Ddlumcnanrm}' ENBGBrb)ockm| QrkEpltttellales:Juilureathannel (ENaC)
pre p| tati %tﬁf solid material which was collected by filtration.
Aft dry| Wg e material was recrystallised fromethyl acetate:

hept ane (h) 1,CRAC varl chiaznet bloakdreiod OMAC inhitsitoss,al | i ne material, 44%
y| c! dl ?(31 %@1¥gﬁnlgtﬁ%ndptM4zNuc?N5%e recgptor agonglssz‘rs(S 3H. 1. 45 (s,
(j} P2X7 antagonists,
(kk) Inhibitors of VAP1,
35 () Inhibitors of thromboxane,




1.71 (m 3H), 1.97-2.03 (m 1H), 2.16-2.30 (m 2H), 2.51-2.65 (m

1H), 3.87 (s, 2H), 20 4.12-4.18 (m 1H), 4.15 (dd, 1H), 4.46 (dd,
1H), 4.91 Vo,20Hp9035. 02 (t, 1H), 5.40 ¢5, 1H), 5.45 (d PCEHB2008/054801
5.51-5. q@gﬁm'% afy 09 (s, 1H), 6.25 (dd, 1H), 7.10-7.24 (m 8H),
7.29- 7 pm LRMS (ESI): mlz 591 [ MtHr. 25 A sanpl e of

1. 960 ngnmps Paih‘@lsme‘actbgs idelutimgentAN] ICPddrarichigLAMI ori metry (DSC) with
a ranp from10C to 300C at 20C/ m n. The DSC thernogram obtained is
shown in Figure 1 with a flat baseline and a sharp endot herm

cor r espastionging o tthe presdnt atver®ion 6€he coBbination of the compounds of formula (1)
2009/ 06903240PCTAB2008/ 054801 The crystalline form produced by the
procéss Wilscri bed above al so has the characteristics shown in the

correspondi Ng RRWEST NI M@Wéi:‘ebfdraé%érﬂﬁspéﬁ ta@ftleh&fne':@guéﬁ‘erﬁs ﬁelﬁdﬁ*@' Bg.
characteristic peaks are at ) . 2 degrees

2-theta 50. ipraggpidessalty, rm@fmél)ahwr@ﬂ@, fiairapien aylteenamﬂlytlabrmdea, oXitegpliwm
R 57575k er S SRR Pelid oS Byd, A HIE! BAREIHE) anc
telenzepine,

10 - B2-adrenoceptor agonists including e.qg. ephedrine, adrenaline, isoprenaline,
metaproterenol, phenylephrine, phenylpropanoclamine, pirbuterol, reproterol,
rimiterol, isoetharine, tolobuterol, carmoterol, albuterol, terbutaline, bambuterol,
fenoterol, salbutamol, tulobuterol formoterol, salmeterol, and the agonists
described in WO 05/080313, WO 05/080324, WO 05/092840 and

15 W0O2007/010356;

- PDE4 inhibitors, in particular inhaled PDE4 inhibitors,

- Theophylline,

- Histaminic receptor antagonists including H1 and H3 antagonists, e.g.
loratadine and methapyrilene; or

20 - adenosine A2a receptor agonists, e.g. those described in WO01/94368

is preferred.

According to a preferred aspect, the compounds of the present invention may be
combined with another therapeutic agent selected from p2-adrenoceptor agonists and
25 anticholinergic agents. Another preferred aspect includes the triple combination of a
compound according to the present invention together with a p2-adrenoceptor agonist

and an anticholinergic agent.

The following non-limiting examples illustrate the invention:
30

FIGURES

Figure 1/6: DSC thermogram of Example 1

Figure 2/6: PXRD Pattern of Example 1

Figure 3/6: DSC Thermogram for Example 2
35 Figure 4/6: PXRD Pattern of Example 2
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Figure 5/6: DSC thermogram of Example 5

Figure 6/6: PXRD pattern of Example 5

PROTOCOLS
For all examples below, the following experimehtal conditions were used:

Differential Scanning Calorimetry (DSC)

Differential Scanning Calorimetry was performed using a TA Instrument Q1000 DSC in
aluminium pans with lids. Approximatively 3 mg of the samples were heated at 20°C per
minute over ranges of 10°C to 250°C or 10°C to 300°C or 20°C to 300°C depending on

the samples, with a nitrogen gas purge.

Powder X-ray diffraction method (PXRD)
The powder X-ray diffraction pattern was determined using a Bruker-AXS Ltd. D4

powder X-ray diffractometer fitted with an automatic sample changer, a theta-theta
goniometer, automatic beam divergence slit, and a PSD Vantec-1 detector. The sample
was prepared for analysis by mounting on a low background cavity silicon wafer
specimen mount. The specimen was rotated whilst being irradiated with copper K-
alphas X -rays (wavelength = 1.5406 Angstroms) with the X-ray tube operated at
40kV/35mA. The analyses were performed with the goniometer running in continuous
mode set for a 0.2 second count per 0.018° step over a two theta range of 2° to 55°.

EXAMPLES
Preparation 1
(60,1108,160)-6,9-Difluoro-11,16,17,21-tetrahydroxypregna-1.4-diene-3.20-dione

(4bR,6bS,9aR,125)-4b,12-Difluoro-6b-glycoloyl-5-hydroxy-4a,6a,8,8-tetramethyl-
4a,4b,5,6,6a,6b,9a,10,10a,10b,11,12-dodecahydro-2H-naphtho[2',1":4,5]indeno[1,2-
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d][1,3]dioxol-2-one (10.3 g, 22.76 mmol — com mercially available) was suspended in

48% aqueous hydrofluoroboric acid (100 mL) and the resulting suspension stirred at
ambient temperature under an atmosphere of nitrogen for 7 hours. The suspension was
then diluted with water (200 mL), filtered and the solid washed with water (500 mL). The
solid cake was suspended in methanol (200 mL) and concentrated in vacuo. The
resulting solid was suspended in tert-butyl-methyl ether (150 mL), filtered and washed
with tert-butyl methyl ether (200 mL) to yield the title compound as a white solid, 95 %
yield, 8.9 g.

'H NMR (400 MHz, DMSO-ds) &: 0.82 (s, 3H), 1.46 (s, 3H), 1.31-1.51 (m, 3H), 1.77-
1.87 (m, 1H), 2.08-2.33 (m, 3H), 2.37-2.46 (m, 1H), 4.08 (d, 1H), 4.09-4.16 (m, 1H),
4.48 (d, 1H), 4.63 (br, 1H), 4.75 (dd, 1H), 5.35 (d, 1H), 5.51-5.69 (m, 1H), 6.08 (s, 1H),
6.26 (dd, 1H), 7.24 (dd, 1H) ppm.

LRMS (ESI): m/z 411 [M-HJ"

Preparation 2

4-Benzylbenzaldehyde

ST T

Benzyl bromide (41 g, 240 mmol), 4-formylbenzeneboronic acid (28 g, 186.7 mmol),
palladium tetrakis triphenyl phosphine (7.9 g, 6.84 mmol) and potassium carbonate
(84.7 g, 613 mmol) were combined in tetrahydrofuran (620 mL) and heaied at 80°C
under nitrogen for 8 hours. The resulting suspension was allowed to cool to ambient
temperature and stirred overnight. The reaction mixture was poured into 10% citric acid
(50 mL) and extracted with ethyl acetate (3-fold 50 mL). The combined organic extracts
were washed with brine (100 mL) and dried (magnesium sulphate) and the solvent
removed in vacuo. The resulting oil was purified by column ¢chromatography on silica gel
eluting with ethyl acetate:heptane, (0:1 changing to 1:5, by volume) to give the title
compound as a colourless oil, 83 % vield, 30.45 g.

'H NMR (400 MHz, CDCl3) 3: 4.06 (s, 2H), 7.38-7.17 (m, 7H), 7.83-7.79 (m, 2H), 9.97
(s, 1H) ppm.

LRMS (ESI): m/z 197 [M+H]"

Preparation 3
4-{[3-(Methylthioiphenvllthio}benzaldehyde
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| t iy 0) phenv1lt hi ol phenvl) -
og€cahy® 2H- napht ho[ 2, 11: 4, 5] i

S

A solution of 3-(methylthio)benzenethiol (19.9 g, 127.3 mmol), prepared as indicated in
Rumpf, P., Buil. soc. chim. (1940), 7, pp. 632-4, in acetonitrile (60mL) was treated with
4-fluorobenzaldehyde (13.4 mL, 127 mmol) followed by potassium carbonate (19.4 g,
140 mmol). After stirring at ambient temperature for 18 hours the suspension was
diluted with water (200 mL) and extracted with ethyl acetate (3-fold 300 mL). The
combined organic extracts were washed with brine (2-fold 100 mL) and dried
(magnesium sulphate) and the solvent removed in vacuo to give a colourless oil. The
crude oil was purified by flash column chromatography on silica gel eluting with
heptane:ethyl acetate (1:0 changing to 9:1, by volume) to give the title compound as a
colourless oil, 33 % yield, 10.8 g.

'H NMR (400 MHz, CDCl3) &: 2.48 (s, 3H), 7.25-7.34 (m, 5H), 7.38 (m, 1H), 7.73-7.75
{d,2H) ppm.

LRMS (AP1): m/z 261 [M+H]"

Preparation 4

4-{[(4-HydroxyphenyDthiolmethyllbenzaldehyde

S
O

OH

A solution of 4-bromomethylbenzaldehyde (0.3 g, 1.5 mmol) and 4-hydroxythiophenol
(0.2 g, 1.5 mmol) in 1,4-dioxane (10 mL) was degassed and treated with triethylamine
(0.44 mL, 3.11 mmol). After stirring for 1 day the mixture was diluted with water (20 mL)
and extracted with ethyl acetate (2-fold 20 mL). The combined organic extracts were
washed with brine and dried (sodium sulphate) and the solvent removed in vacuo. The
crude material was purified by flash column chromatography on silica gel eluting with
heptane:ethyl acetate (9:1 changing to 0:1, by volume) {o give the title compound as a
solid, 62 % yield, 220 mg.
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10 cooled to 5°C and quenched with a 1:1 mixture of tetrahydrofuran:water until no more

gas evolution was seen. 1N hydrochloric acid solution in water (30 mL) was then added,
and the mixture extracted with ethyl acetate (2-fold 70 mL). The combined organic
layers were dried (sodium sulphate) and concentrated in vacuo affording a colourless
crystalline solid, 100% yield, 3.60g.

15 'H NMR (400 MHz, CDCls) 5: 3.42 (s, 1H), 5.67, (bs, 1H), 6.89-6.92 (m, 1H), 7.13-7.16
(m, 1H), 7.33 (s, 1H).
LRMS (ESI): m/z 161 [M+H]"

Preparation 7
20  4-{[(3-chloro-4-hydroxyphenyl)thiolmethyl}benzaldehyde

OHC

Triethylamine (5.0 mL, 35.9 mmol) was added dropwise to a solution of 2-chloro-4-

mercaptophenol (3.60 g, 22.4 mmol) and 4-bromomethyl benzaldehyde (3.93 g, 19.7
mmoel) in dioxane (150 mL) at room temperature under nitrogen. The reaction mixture
25 was stirred at room temperature for 20 hours. Water (100 mL) was added to the
reaction mixture and it was then partitioned with ethyl acetate and brine (200 mL. each).
The aqueous layer was re-extracted with ethyl acetate (100 mL). The combined organic
layers were dried over sodium sulphate and concentrated in vacuo affording a yellow
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solid. This was purified by irituration with acetonitrile (5 mk/g) for 30 minutes. After

filtration this afforded a light yellow solid as the pure product, 84% vield, 5.27 g.

'H NMR (400 MHz, CDCls) 3: 3.96 (s, 2H), 5.55 (bs, 1H), 6.82-6.86 (m, 1H), 7.02-7.06
(m, 1H), 7.19-7.23 (m, 1H), 7.24-7.28 (m, 1H), 7.71-7.74 (m, 2H), 9.92 (s, 1H).

LRMS (ESI): m/z 279 [M+H]"

Preparation 8
3-(Methylthio)benzenethiol

HS

S

A solution of benzene-1,3-dithiol (50 g, 0.351 mmol) in 2-methyltetrahydrofuran (375
mL, 0.351 mmol) was treated with dimethylsulfate (33.3 mL, 0.351 mol) followed by 2-
methyltetrahydrofuran (25 mL, used as line wash). The resulting solution was cooled to
between 0°C and 5 °C and sodium hydroxide (2M aqueous solution, 210.6 mL) was
added drop wise maintaining the temperature of the reaction mixture below 15°C
followed by 2-methyltetrahydrofuran (25 mL, used as line wash) and heated under
nitrogen to 50 °C for 4 hours. After cooling to ambient temperature the resulting solution
was treated with fert-butylmethylether (500 mL) and the phases were separated. The
organic phase was extracted with sodium hydroxide (2 M aqueous solution, 250 mL)
and the combined aqueous phases were cooled to 10°C and hydrochloric acid (6M
aqueous solution, 500 mL) was added whilst maintaining the temperature of the mixture
below 25 °C. The resulting solution was extracted with tert-butylmethylether (2-fold 250
mL) and the combined organic phases were washed with water (500 mL) and
concentrated in vacuo to give the title compound as a yellow oil, 78% yield, 42.9 g.

This material was found to be identical by HPLC to materia! prepared by the method of
Rumpf (Bull. soc. chim. (1940), 7, pp. 632-4).

Preparation 9

Sodium hydroxy(4-{[3-(methylthio)phenyl]thio}phenyl)methanesulfonate




12.7 16.0 11.4 273 13.7 16.5 70.7 27.7 15.4 17.0 100.0 30.2 20.1 17.7
22.2 30.3 22.1 19.5 24.3 311 10.6 20.0

10

15

20

25

WO 2009/069032 38 PCT/IB2008/054801

HO

O:§_=O S

+ O
Na

A solution of 3-(methylthio)benzenethiol as prepared in Preparation 8 {290 g, 1.856 mol)
in acetonitrile (3 L) was sparged with nitrogen for 1 hour and then treated with 4-
fluorobenzaldehyde (196 mL, 1.856 mol) followed by acetonitrile (150 mL, used as a
line wash). The resulting solution was treated with 1,1',3,3'-tetramethylguanidine (256
mi, 2.04 mol} followed by acetonitrile (150 mL used as a line wash) and heated to 50°C
under nitrogen for 16 hours. The resulting solution was allowed to cool to ambient
temperature and diluted with ethyl acetate (3 L) and washed with hydrochloric acid (2M
aqueous solution, 1.5 L) and sodium bicarbonate (1 M agqueous solution, 3 L) and brine
(half saturated, 1.5 L). The resulting solution was concentrated by distillation at
atmospheric pressure to a volume of 2 L and diluted with acetonitrile (3 L). the resulting
solution was concentrated by distillation at atmospheric pressure to a volume of 2 L. and
diluted with acetonitrile (3 L) and concentrated by distiliation at atmospheric pressure to
a final volume of 3 L. The resulting solution was cooled to ambient temperature and
treated with a solution of sodium metabisulfite (377 g, 1.982 mol) in water (3 L). After
stirring at ambient temperature for 48 hours the resulting suspension was filtered and
the solid collected was washed with water (2-fold 2.5 L) and acetonitrile (2-fold 2.5 L).
The solid was suspended in acetonitrile (2 L) and stirred at ambient temperature for 18
hours after which time the suspension was filtered and the solid was washed with
acetonitrile (2-fold 1 L) and dried in vacuo at 50 °C to give the title compound as a white
solid, 55% yield, 368.7 g.

"H NMR (400 MHz, DMSO-dg) &: 2.41 (s, 3H), 4.97 (d, 1H), 5.90 (d, 1H), 6.98 (m, H),
7.12 (m, 2H), 7.26 (m, 3H), 7.46 (d, 2H) ppm.

Example 1

{4aS 4bR,58,6aS,6bS,8R,9aR,10a8,10bS,125)-8-(4-Benzylphenyl)-4b,12-difluoro-6b-
alycoloyl-5-hydroxy-4a,6a-dimethyl-4a.4b,5,6.6a,6b,92,10,10a,10b,11,12-dodecahydro-
2H-naphthof2',1':4,5)indeno[1,2-d][1,3]dioxol-2-one
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one day 15 the reactio§ XA nas filtered and the solid collected
was washed with ethyl dcetate (20 nL). The conbined filtrates were
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drop wise over 5 minutes and then the solution stirred at ambient temperature for 21

hours. Saturated sodium bicarbonate solution (100 mL) was added to the reaction
mixture, followed by ethyl acetate (100 mL) and the solution stirred and then filtered.
10 The sand was washed with saturated sodium bicarbonate solution (50 mL), and then
ethyl acetate (100 mL). The aqueous layer was separated and extracted with ethyl
acetate (2-fold 50 mL), and the combined organic extracts were washed with brine (100
mL) and dried {(magnesium sulphate) and the solvent removed in vacuo. The resulting
viscous yellow oil (10 g) was diluted with DCM:ethyl acetate (9:1, by volume), which
15 resulted in precipitation of solid material which was collected by filtration. After drying,
the material was recrystallised from ethyl acetate: heptane (4:1, by volume) to afford
white crystalline material, 44% vyield, 4.36g.
'H NMR (400 MHz, DMSO-ds) 3: 0.82 (s, 3H), 1.45 (s, 3H), 1.43-1.50 (m, 1H), 1.62-
1.71 (m, 3H), 1.97-2.03 (m, 1H), 2.16-2.30 (m, 2H), 2.51-2.65 (m, 1H), 3.87 (s, 2H),
20 4.12-4.18 (m, 1H), 4.15 (dd, 1H), 4.46 (dd, 1H), 4.91 (d, 1H), 5.02 (t, 1H), 5.40 (s, 1H),
5.45 (d, 1H), 5.51-5.69 (m, 1H), 6.09 (s, 1H), 6.25 (dd, 1H), 7.10-7.24 (m, 8H), 7.29-
7.32 (m, 2H) ppm.
LRMS (ESI): m/z 591 [M+H]"

25 A sample of 1.960 mg was analysed by differential scanning calorimetry (DSC) with a
ramp from 10°C to 300°C at 20°C/min. The D3C thermogram obtained is shown in
Figure 1 with a flat baseline and a sharp endotherm corresponding to the melt at
250.6°C.
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d][1.3]dioxol-2-one
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(m 1H) .4 25 h&zzz(n%%()?h.@'ﬁ.ss %P3+, 435(8) 1856094 O, 8:48%8) 1H), 5.50-5.51
(m, 1H), 5.54-5.79 (m, 1H), 6.10 (s, 1H), 6.26-6.29 (m, 1H), 7.05-7.07 (m, 1H), 7.18-
20 7.20 (m, 2H), 7.23-7.26 (m, 1H), 7.27-7.29 (m, 1H), 7.31-7.33 (d, 2H), 7.41-7.43 (d, 2H)
ppm.
LRMS (ES!): miz 655 [M+H]"

Alternatively, the title compound was prepared as follows:

25 A suspension of (Ba,11B,16a)-6,9-difluoro-11,16,17,21-tetrahydroxypregna-1,4-diene-
3,20-dione as obtained in Preparation 1 (434 g, 1.050 mol) and magnesium sulphate
(417 g, 3.47 mol) in acetonitrile (4.34 L) was stirred under nitrogen for 18 hours.
Sodium hydroxy(4-{[3-(methylthio)phenyl]thio}phenyl)methanesulfonate as obtained in
preparation 9 (460 g, 1.26 mol) was added and the resulting suspension was treated

30 with trifluoromethanesulphonic acid (443 mL, 5.01 mmol) whilst maintaining the
temperature of the mixture below 24 °C. After stirring at ambient temperature for 75
minutes the mixture was treated with n-buty! acetate (4.4 L) and water (4.4 L) and
transferred to a separator, using further n-butyl acetate (400 mL) as a line wash. The
phases were separated and the organic phase was washed with water (4.4 L) and

35 washed with sodium hydrogen carbonate (10% aqueous solution, 2-fold 2.2 L) and
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27.3 22
was suspended in acetonitrile (2.6 L) and heated to reflux and treated with acetonitrile

10 (1.3L) and concentrated by distillation at atmospheric pressure remove 2.7 L of solvent.
The resulting suspension was treated with acetontrile (1.75 L) and heated to reflux and
was allowed to cool to ambient temperature. The resulting suspension was filtered and
the solid was washed with acetonitrile (2-fold 450 mL) and dried in vacuo at 40 °C to
give the title compound as a white solid, 37% yield, 307.3 g.

15  The compound thus obtained was identical as the compound obtained by previous

method.

A sample of 2.847 mg of product obtained according to the 1% method as here above
described was analysed by differential scanning calorimetry (DSC) with a ramp from 10
20 to 300°C at 20°C/min. A first endothermic event has been observed at 114.5°C which is
likely to correspond to an impurity. The melt is ocbserved at 184.8°C. The corresponding

thermogram is shown in Figure 3.

The crystalline form produced by the process described above also has the

25  characteristics shown in the corresponding Powder X-ray diffraction pattern of Figure 4.
The main characteristic peaks are at 10.0, 16.5, 17.0, 20.0 and 25.5 degrees 2-theta *
0.1 degrees 2-theta and are further given in table 2 below.
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Table 2: Characteristic PXRD peaks for Example 2

o, [imensy | 0, T nensty
(°+0.1) (%) (°+0.1) (%)
8.5 9.1 21.9 20.0
10.0 98.2 23.2 14.6
12.1 8.9 23.8 30.6
12.9 9.5 24.2 9.8
137 19.1 25.5 43.8
14.5 13.0 26.0 12.7
16.0 114 273 13.7
16.5 70.7 27.7 15.4
17.0 100.0 30.2 20.1
17.7 22.2 30.3 221
19.5 24.3 317 10.6
20.0 68.3 34.2 14.4
20.4 10.1 34.6 12.1

Example 3

5 (4aS,4bR.5S.,6aS,6bS.8R.9aR.10a8,10bS,128)-4b,12-Difluoro-6b-glycoloyl-5-hydroxy-
8-(4-{[(4-hydroxyphenylthiclmethyllphenyl)-4a 6a-dimethyl-
4a.4b.5.6,6a,6b,92,10.10a,10b,11,12-dodecahydro-2H-naphtho[2',1":4,5]indeno[1,2-
di[1,3ldioxol-2-one

10 A suspension of (6a,11pB,160)-6,9-difluoro-11,16,17,21-tetrahydroxypregna-1,4-diene-
3,20-dione as obtained in Preparation 1 (99.8 mg, 0.24 mmol) and 4-{[(4-
hydroxyphenyl)thiojmethyl}benzaldehyde as obtained in Preparation 4 (148 mg, 0.61
mmol) in 1,4-dioxane (3 mL) was treated with dried magnesium sulphate (430 mg, 3.57
mmol) and trifluoromethanesulphonic acid (43 pL, 0.49 mmol). After stirring for one day

15 the reaction mixture was filtered and the solid collected was washed with ethyl acetate
(20 mL). The combined filtrates were poured into water (100 mL) and extracted with

ethyl acetate (3-fold 20 mL). The combined organic extracts were washed with brine (50
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mL) and dried (sodium sulphate) and the solvent removed in vacuo. The crude material

was purified by flash column chromatography on silica gel eluting with heptane:ethyl
acetate (3:1 changing to 0:1, by volume) to give the title compound as a white solid, 14
% yield, 21 mg.

'H NMR (400 MHz, DMSO-dg) 3: 0.85 (s, 3H),1.48 (s, 3H), 1.5 (m, 1H), 1.62-1.73 (m,
3H), 2.01-2.05 (m, 1H), 2.17-2.24 {m, 1H), 2.25-2.31 (m, 1H), 2.55-2.70 (m, 1H), 4.01
(s, 2H), 4.15-4.22 (m, 2H), 4.50 (dd, 1H), 4.94 (d, 1H), 5.05 (t, 1H), 5.43 (s, 2H), 5.48
(m, 1H), 5.55-5.71 (m, 1H), 6.11 (s, 1H), 6.28 (dd, 1H), 6.66 (d, 2H), 7.13 (d, 2H), 7.24
(m, 3H), 7.31 (d, 2H), 9.48 (s, 1H) ppm.

LRMS (ESI): m/z 639 [M+H]"

Example 4
(4aS.4bR.,55.6a5.6bS.8R 9aR 10aS.10bS,125)-4b 12-difluoro-6b-glycolovl-5-hydroxy-

4a.6a-dimethyl-8-(4-{[3-(methylsulfinyl)phenyllthiolphenyl)-
4a,4b,5,6,6a,6b,9a,10.10a,10b.11.,12-dodecahydro-2H-naphthol2
', 1':4,5lindeno[1,2-d][1,3]dioxol-2-one

(4aS,4bR,58,6a8,6bS,8R,9aR,10a8,10bS,12S)-4b,12-Difluoro-6b-glycoloyl- 5
5-hydroxy-4a,6a-dimethyl-8-(4-{[3-(methyithio)phenyl]thio}phenyl)-
4a,40,5,6,6a,6b,9a,10,10a,10b,11,12-dodecahydro-2Hnaphtho[2',1":4,5)-indeno[1,2-
d][1,3]}dioxol-2-one as prepared in Example 2 (979 mg, 1.50 mmol) was suspended in
hexafluoroisopropanol (6 mL, 57.0mmol) and cooled in an ice-bath before the dropwise
addition of hydrogen peroxide (30% weight in water, 203 mg, 1.79 mmol). The reaction
was stirred at ambient temperature for 90 minutes. The reaction mixture was then
poured into a 25% w/v aqueous solution of sodium sulphite (30 mL). The aqueous layer
was extracted with ethyi acetate (3-fold 50 mL) and the combined organic extracts were
dried (sodium sulphate) and the solvent removed in vacuo. The crude material was
purified by flash column chromatography on silica gel eluting with
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1.78 (m, 3H), 2.01-2.09 (m, 1H), 2.17-2.34 (m, 2H), 2.58-2.71 (m, 1H), 2.74 (m, 3H),
5  4.18-4.26 (m, 2H), 4.52-4.58 (m, 1H), 4.98 (d, 1H), 5.10-5.13 (m, 1H), 5.52 (s, 1H),
5.53-5.54 (m, 1H), 5.58-5.78 (m, 1H), 6.12 (s, 1H), 6.31 (dd, 1H), 7.27 (d, 1H), 7.41-
7.48 (m, 5H), 7.54- 7.64 (m, 3H) ppm.
LRMS (ESI): m/z 671 [M+H]"

10 Example §
(4aS.4bR 5S,6aS8,6bS,8R,9aR,10a8,10bS,12S)-8-(4-{[(3-chloro-4-
hydroxyphenylithiclmethyl}phenyl}-4b, 12-difluoro-6b-glycoloyl-5-hydroxy-4a,6a-
dimethyl-4a,4b,5.6,6a,6b,9a,10,10a,10b,11.12-dodecahydro-2H-n
aphtho[2'.1":4 5]indeno[1.2-d][1,3]dioxol-2-one

15

Trifluoromethanesulionic acid (4.76 mL, 53.8 mmol) was added dropwise to an ice cold
suspension of 4-{[(3-chloro-4-hydroxyphenyl)thiolmethyl} benzaldehyde as obtained in
Preparation 7 (5.25 g, 18.8 mmol),

20  (6a,11PB,16x)-6,9-diflucro-11,16,17,21-tefrahydroxypregna-1,4-diene-3,20-dione as
obtained in Preparation 1 (7.40 g, 17.9 mmol) and magnesium sulfate (6.82 g, 53.8
mmol) in acetonitrile (80 mL) under nitrogen. The reaction mixture was stirred at 5-10°C
for 4 hours then poured onto ice water (100 mL} and extracted with ethyl acetate (3-fold
150 mL.). The combined organic layers were dried (sodium sulphate) and concentrated

25 in vacuo affording a brown foam. This was purified by flash column chromatography
(silica gel) eluting with dichloromethane:methanol (100:0 changing to 90:10 by volume)
to afford an orange foam. This was further purified by flash column chromatography
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15 A sample of 2.769 mg was analysed by differential scanning calorimetry (DSC) with a
ramp from 10°C to 300°C at 20°C/min. The DSC thermogram obtained is shown in

Figure 5 with a flat baseline and a sharp endotherm corresponding to the meit, peaking
at 255°C.

20 The crystalline form produced by the process described above also has the
characteristics shown in the corresponding Powder X-ray diffraction pattern of Figure 6.
The main characteristic peaks are at 14.1, 16.6, 20.0, 21.8 and 25.2 degrees 2-theta +

0.1 degrees 2-theta and are further given in table 3 below.
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TNF-a release assays which are predictive of anti-inflammatory activity in vivo.

Glucococorticoid receptor (GR) agonist potency was determined in the human
10 chondrosarcoma cell-line SW1353 stably transfected with an MMTV-luciferase reporter
construct. SW1353 naturally expresses human GR, which on binding a glucocorticoid
agonist activates glucocorticoid response elements within the MMTV promoter, driving
expression of the |uciferase gene.
15 Frozen SW1353 cells were revived in DMEM medium, without sodium pyruvate or
phenol red, supplemented with 2 mM L-glutamine, 1 pg/ml insulin, 2 mg/ml lactalbumin
hydrosylate and 0.5 pg/ml ascorbate. Cells were seeded at approximately 5000
cells/well {35 pl/well) in 384-well clear bottom, tissue culture treated plates. Steroid
dose-response dilutions were prepared in steroid diluent (PBS containing 2.5 % (v/v)
20 DMSO and 0.0 5% (v/v) pluronic detergent) and 5 ul added to each well. The volume

was made up to 50 ul per well with steroid diluent. Positive control wells contained 1 uM
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10 The anti-inflammatory activity of the compounds against human leukocytes in vitro was
also evaluated by determining inhibition of tumour necrosis factor-a (TNF-a) release
from lipopolysaccharide (LPS) stimulated human whole blood (WB) and isolated human
peripheral mononuclear cells (PBMC).

15 Peripheral venous blood from healthy, non-medicated donors was collected using
ethylenediaminetetraacetic acid (EDTA) as the anti-coagulant. For PBMC preparation,
samples of blood were diluted 1:1 with sterile phosphate buffered saline and then
separated using ACCUSPIN™ System -Histopaque®-1077 tubes (Sigma-Aldrich, St
Louis, MO), centrifuged at 400g for 35 minutes. Buffy coat cells were removed into PBS,

20 centrifuged at 200g for 10 minutes and re-suspended in PBMC assay buffer (Hanks
Balanced Salt Solution, 0.28% [w/v] 4-[2-hydroxyethyl]-1-piperazineethanesulfonic acid
[HEPES], 0.01% [w/v] low-endotoxin bovine serum albumin [BSA]. A differential white
cell count was performed and PBMC's diluted to 1x10° lymphocytes per ml in PBMC
assay buffer.

25
Test compounds were dissolved in DMSO and diluted in PBMC assay buffer (final
DMSO concentration 1 %) to cover an appropriate concentration range, €.g 0.001 nM to
10000 nM. Samples of test compound solution or vehicle (20 pl) were added into 96-
well tissue culture treated plates (Corning) and PBMC (160 pl) or WB (160 pl) added to

30 each well. The assay mixtures were incubated at 37°C for 1h in a humidified incubator
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administered directly into the lungs via the trachea.
15
Test compounds were dissolved, or prepared as fine suspensions, in phosphate
buffered saline containing 0.5 % (w/v) Tween-80 to provide a range of dose levels. Male
CD Sprague-Dawley rats (300-450 g) were randomised to study groups of n=6 and then
briefly anaesthetised in an anaesthetic chamber with 5 % Isoflurane in 3 I/min Oz. One
20  of the test compound formulations or dose vehicle (100 wl) was injected directly into the
trachea of each anaesthetised rat using a Hamilion syringe. The animals were then
allowed to recover from the anaesthetic. Dependent on the study design, animals
received either a single dose of compound or were treated once daily on 4 successive
days. Four hours after the dosing (or 4 hours after the final dose in repeat dose studies)
25 the rats were placed into a chamber (300x300x450mm), connected to an ultrasonic
nebuliser and a small animal rodent ventilator set to the maximum tidal volume and rate
(5 ml, 160 strokes/min). 10 ml of 1 mg/ml LPS (Sigma-Aldrich, L2630) dissolved in
saline, pre-warmed to 37°C, was nebulised into the chamber. After 15 minutes the
ventilator and nebuliser were turned off and the animals remained in the chamber to
30 Dbreathe the mist for a further 15 minutes before being returned to the home cage.



0.45 4 2.00 5 3.6 51 dains 1. A compound of formula (1): HO (1)
wherein RL is selected fromthe group consisting of: Cl wherein
* represerwouhoatsachment point of R15%0 the carbon ofeCutB2oosiesgdl

cycl e;

10

15

20

25

Four hours after the end of the LPS treatment the animals were terminally
anaesthetised with 1 ml/ kg Pentoject IP. The trachea was cannulated and the lungs
lavaged with 4 x 2.5 ml PBS containing 2.6 mM EDTA and the lavage fluid collected. 1
mi bronchioalveolar lavage (BAL) was added to 125 pl of 40% bovine serum albumen
(BSA) and the cellular count determined using an Advia 120 haematology system
(Siemens). In repeat dose studies, bodyweights and weights of adrenal glands and
thymus were also determined as these are known to decrease in response to
glucocorticoid agonist exposure and have been used to assess the systemic effects of
glucocorticoid agonists. In some repeat dose experiments, a terminal blood sample was
collected from each rat, serum and plasma prepared, and concentrations of
corticosterone in serum and ACTH in plasma were determined as additional markers of
systemic glucocorticoid agonist effect. . In some studies a known glucocorticoid agonist,
fluticasone propionate, was administered to separate groups of rats as a positive
control.

Separate dose response curves were constructed, for inhibition of LPS-induced lung
neutrophils, and each marker of glucocorticoid agonist systemic effect. Half maximal
effect doses (EDsp) values were estimated from the fitted curves. The EDg values for
effect on systemic markers of glucocorticoid agonist activity were also divided by the
EDsy for inhibition of lung neutrophilia in order to determine values for therapeutic index
(Th.

it has thus been found that compounds of formula (1) according to the present invention
that have been tested in the above assay show activity for inhibition of lung neutrophilia

after administration of a single dose as listed in the table below:

Example No. EDso (Hg)
0.27
0.18
0.45
2.00
3.6

Qi PN =




or a pharmaceutically acceptable salt thereof or a pharmaceutically

accept abl e sol vate of said conpound oPlsalt. 2. A conmpound accor di ng

to claiml1, or a pharmaceutically acceptable salt thereof or a

pharmaceutically acceptabl e sol vate Qf. said conmpound or salt,

selected fromthe group consisting éﬁgﬂﬂg

(4a3, 4bR, 5S, 6aS, 6bS, 8R, 9aR, 10a3, 10bS, 12S) - 8- (4- benzyl pheny1) - 4b, 12-di

fl uoro6b- gl ycol oyl-5-hydroxy-4a, 6a-di net hyl-4a, 4b, 5, 6, 6a, 65, 9a, 10, 10a
. 10Db, 111. fpcompound offormula 3/

dodecahydro 2H- napht ho[ 21, 1' : 4, 51i nde 1, 2-d][1, 3] di oxol - 2- one;

(4aS, 4bR, 5S, 6aS, 6bS, 8R, 9aR, 10aS 10b3, ) - 4b, 12-di {1 uor o- 6b- gl ycol oyl

-5- hydroxy-4a, 6a-di net hyl-8-(4-113- (nmephylt nyat hi ol phenyl ) -

4a, 4b, 5, 6, 6a, 6b, 9a, 10, O

10a, 10b, 11, 12- dodecahydr o- 2H napht ho] 2Y. OL”_; deno[ 1, 2-

d][1, 3]cI|oon 2-one; 52 (4HB,4hR yas, bS 8R, 9aR, 10aS, 10 bS,

i Oxy- 8- (4-{[ (4-hyd

L) -4 : m et hyl - 4a, 4b, 5, 6, 6a, 6b, 9a,

1 0, 10a, 10b, 11 ,12-dode¢d = H napht ho[ 21, 1' : 4, 5] i ndeno[ 1

, , : 58! 6 as, 6bS, 8R 9 aR 10aS, 10

bS, 12S) - 4b, 12-di f | uor o-®b <0y 1- 5-

hydr oxy- 4a, 6a- di net hy1- 8- ( 4- {[SF(nethyIsqulnyl)phen{l]thlo}phenyl)

4a, 4b, 5, 6, 6a, 6b, 9a, 10, 10a,

é? Flléf‘%‘?eog@'ﬁgggo@negé&ea?ﬁ@ 5‘3’@@“%%‘%95%%2?32?[ é zziR, 10aS,

10bS, 12S) - 8- (4- {[ ( 3-chl or 0- 4- hyd roxyphenyl )th io] s

et hyl } phenyl 12-d ifluo ro/6b=gl ycol oyl- 5- 4a, 6a-
di met hy1- ,6a¥6b,9a£i 0 . , 10b, 1dr, 12- dodecaMfydro-21-1-
naphtho[ 5] i ndeno| 3 3]cI|oxob=2 one. \3. A conpound

according to claim1 or 2, *or a phasﬂgﬁeutlcally accepngfe salt

t hereof or a pharnaceutlcally accept ® sol vate of sqyd conpound or
salt, which is (4a3, 4bR, 5S, 6aS, 6bS, 8R, 9aR, 10aS, 1

oS, 128) 8- (4-{[(3-chl oro-4-hydroxyphenyl)

thlo]nethyllphenyl)-‘ -di fluoro-6

b- gl ycol oy1-5- hy -.Ohhnethyl4a 4b, 5

b, 11, P?- dod dro - naphtho[21 9. a4, Bfrﬁ eno( - dil

, 3] di oxol- 2-one of formula: OH C 4. A pharmaceut iigal conposition

conprising an effective anount of a conpound of the formula (1) as

descri lpgtbrein *arepregentdihe ettachmént goint oBR; t the ¢HrBoARE el pahyl vycle;
acceptabl e salt thereof or a gﬁﬂﬁnaceutlcally accept abl e sol vate of
sai d c&ipduplprgracestically, aecgh 7 1q5Ral MEcauphernaGRUsiselbpEsEpRtable

exc'p'%BPEﬂSOE%mdgx”ﬁb@ﬁﬂﬁ8 ody of the formula (1) as described in any

one of ¢ ra pharnaceutlcally accept abl e salt
t hereof or a pharnaceutlcally acceptable sol vate of said conmpound or

2 R o S b ok ot o
accept %1 n%ﬁan%?ééedtlﬁﬁ f%ﬁg@ﬁtaﬁleogéﬁgé%f‘%éﬂaﬁémR@Gﬁf@r%@lte seRlcY& Foff the

79aCH0, 10 a , 1

said c ound or sa use I1n the treatne di sease
di sor dgreyp anmsisiinglof.i ons i n which the glucocort|c0|d receptor IS

of ol aiias 4R 8% B BS A bak DT 58 Tob b B PR e 45 1 A RS
a phar %cgy&ouéﬂts~nyaﬁﬁ§¢n4@éé%%e{ﬁyﬁhs 5 %aeaﬂssgmm@a qbbsal42- for

use in the" treatnent di'seases, "di sorders condi t'i ons $e ected

f r om t Kedgeatydrodttinaphityp[2ft’ :4sRindeddEle2<BY 3 diokoh2-onezena,
C o T M it y ;
o1 ameeS AP AR aas Brg Bt Seid el (oY RS A8 Aoy bERAcolS s
rhi ni t ihydrey™dis bhidimeBsi 3R ([ BsRhBRio)BRendifthRMiterfpst ruct i ve
4a,4b,5,6,6a,6b,9a,10, 102a,10b,11 ,12-dodecahydro-2H-naphtho[2',1':4,5]indenq[1 ,2-
d][1,3]dioxol-2-one;



8. The use of a conmpound of the for rrulz (I') as described in any one
of claims 1, 2 or 3, or a phar maceuti € |1y acceptable salt thereof or
a phar maceutlcal | y acceptabl e solvate of said conmpound or salt, for

th t t t t f . di ,
Lo SRR B BlsoS B DR S RS Rl B BB Bl e

i nvol vegdrox-8- Tiﬂﬁf[(md%xﬁh@ﬂgmwﬁemy]}tdh%nwfma’rld(nhéth@fﬁ descr i bed

I n any one of clai of a phar maceuti cal | acceptabl e salt
t her eof4304b 8 mﬁh&%ﬁj@u cléa, wta&t,éatme@abwwlé-rmph [d', t&n@mﬂﬂmo{ﬂ 2-
alt, f Gture of a d for the treatnent of treatnent of
?ii seasggﬁ I%]H@)&cggg}bg% aﬂé conditi Bﬂg selrect ed ;rom t he grou{o as

descri @@QSI%ESSIHBSQBE)S@R 38R, WY, 10163 3 264 bt T difilue rr6BidIynieyl-52
compound of formula ( as described in any one of claims 1, 2 or 3,

sai d pryeEBy- %ﬁgrdlmﬂ@/h&n@ g8dmedhylsdliny) nk@rwllm}pbaﬁﬂ)-of for nul a

\(/\lln:az ei M ahdsé)ébar e gpﬁ{/hbb)ﬁ WQOQ%?%%F%IZB-@%&_ 811 Fadl q%oﬁ 2-

(11a): d]@sBldioxol-2-one; and
(4aS,4bR,55,6aS,6bS,8R,9aR,10aS,10bS,128)-8-(4-{[(3-chloro-4-
hydroxyphenyl)thio] methyl}phenyl)-4b,12-difluoro-6b-glycoloyl-5-hydroxy-4a,6a-
dimethyl-4a,4b,5,6,6a,6b, 9a,10,10a,10b,11,12-dodecahydro-2H-
naphtho[2',1":4,5]indeno[1,2-d][1,3]dioxol-2-one.

3. A compound according to claim 1 or 2, or a pharmaceutically acceptable salt
thereof or a pharmaceutically acceptable solvate of said compound or salt, which is
(4aS,4bR,55,6aS,6bS,8R,%aR,10aS,10bS,12S)-8-(4~{[(3-chloro-4-hydroxyphenyl)
thiolmethyl}phenyl)-4b,12-difluoro-6b-glycoloyi-5-hydroxy-4a,6a-dimethyl-
4a,4h,5,6,6a,6b,9a,10,10a,10b,11,12-dodecahydro-2H-naphtho[2',1":4,5]indeno[1,2-
d][1,3]dioxol-2-one of formula:

OH

4. A pharmaceutical composition comprising an effective amount of a compound of
the formula {I) as described in any one of claim 1, 2 or 3, or a pharmaceutically
acceptable salt thereof or a pharmaceutically acceptable solvate of said compound or

salt, and one or more pharmaceutically acceptable excipients.



(11a) or with a suitable al dehyde equivalent of forrmula (11b):
0=S=0 | _ 0 Nal. (11b) wherein Rl is”3s defined in claim1. 11. A
process for the preparation of a conpound of formula (1) as descri bed

o ocoa & 8 sBmAERY T beCtbuBult B EstidShibse 3h ArBLARE BF clmsiT 2 2ryF et =
descr i bpdrinacemicatipercebprlaé Bl thereoR onagsiRirmaBaulicalBf adeebrai@solvate of

S-CH3 with an oxid|S|nR agent . ]
said compound or salt, for use as a medicament.

6. A compound of the formula (1) as described in any one of claims 1, 2 or 3, or a
pharmaceutically acceptable salt thereof or a pharmaceutically acceptable solvate of
said compound or salt, for use in the treatment of diseases, disorders, and conditions

in which the glucocorticoid receptor is involved.

7. A compound of the formula (I} as described in any one of claims 1, 2 or 3, or a
pharmaceutically acceptable salt thereof or a pharmaceutically acceptable solvate of
said compound or salt, for use in the treatment of diseases, disorders, and conditions
selected from the group consisting of: skin diseases such as eczema, psoriasis,
dermatitis, pruritis and hypersensitivity reactions; inflammatory conditions of the
nose, throat and lungs such as rhinitis, sinusitis, asthma, nasal polyps, chronic
obstructive pulmonary disease (COPD) and fibrosis; inflammatory diseases of the
intestine such as inflammatory bowel disease, Crohn’s disease and ulcerative colitis;
and auto-immune diseases such as rheumatoid arthritis; and ocular conditions, such

as conjunctivitis.

8. The use of a compound of the formula (1) as described in any one of claims 1, 2 or
3, or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable
solvate of said compound or salt, for the manufacture of a drug for the treatment of
treatment of diseases, disorders, and conditions in which the glucocorticoid receptor
is involved.

9. The use of a compound of the formula (I} as described in any one of claims 1, 2 or
3, or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable
solvate of said compound or salt, for the manufacture of a drug for the treatment of
treatment of diseases, disorders, and conditions selected from the group as

described in claim 6.



54

10. A process for the preparation of a compound of formula (I} as described in any
one of claims 1, 2 or 3, said process comprising the step of reacting a compound of
formula (1)

or of formula (111):

or formula (IV).

(V)

wherein Ry and Rj are formyl,
with a suitable aldehyde of formula (lla):



Ri
O\Q

or with a suitable aldehyde equivalent of formula (lIb):
R1

(lla)

HO

O=S|=O

O Na (Ilb)

wherein Ry is as defined in claim 1.

11. A process for the preparation of a compound of formula (1) as described in any
one of claims 1 or 2 wherein R4 is of formula:

S
/

,S5—CH,
0

said process comprising the step of reacting a compound of formula (I} as described

in any one of claims 1 or 2 wherein R’ is of formula:

with an oxidising agent.



