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Novel gl ucocorticoid receptor agonists This present
invention relates to novel glucocorticoid receptor
wagwniost32 and to pharmaceuticdl |y acceptabl e SBOT/EB2008/054801

t hereof or phgr ' . centa tes of
sai d gl ucocor oVt de&%r%'é??d;[ff ,Ip;?tﬁ Bhist ts, pro

cesses and internediates for their preparation. The

. present .invention also relates to pharnaceuti cal ,
This QsagRYi iTV@RdioBore!alasi A9 PA¥Rle AunAsSlic®d resepips; agonists and to
A . - ¢ ti
phar AU SR 80T of B EEL RO SRRl Sovates o
said glucooditiaowateneptandgatisisr gr calls grasessesliswr deesnedidtes for their
condi tiLons. G ugocorti.coid receptor agonists arg "
prepaigiath; 1hR: ISR TaIMMTWE) @Ipdeliet & PNaaRspUlicalppampositions
contalrfihg thésd E8RpBBRES Clo Tt &afbRatiaN Wwith bAE! HMBFO bthetHerapeutic
I mmunol ogi cal di sorders. The first conpounds
agentsnas adilicesdtol theis uskdonine treateeant of aediniberraftimtamenateryland allergic

: rti.costeroid hydrocortisone. First structural
dsea%r%%idf'?%@?%o%%éj%')@hgﬁ%ore nol ecul e ainmed at the
increase in selectivity to the glucocorticoid over the
m neral o-corticoid receptor. Based on a better
Glucaogestégoid aﬁ%ﬁern_jorof agenisist urre- aQQt?m t?nfﬂ@fmf@ﬁtﬂﬂv psrugsethat are
I eperat.i 0 r i
ndlisdafE o REC Rl S Hlark M 680 il BY St i Rhfinological
disorcﬁarpld Thd f'g;*stuc@mn_pouhctsaiir@traobdufc_ed}1 ihlm“ therapy aﬁasmi\@dhirememe natural
, rugq targeting e.qg. i nhal ation or skin _
CO“'CQ%R?F@'QERM% Qi’f's@'%-t'f'g%ﬁf}ép&ra' modiieaLipne RS thexepesmmolecule aimed
y d . i tior
at the R bRl R gl RBcoEbIORART) e A rEFHBICPliodt receptor
Based wmca ibeftal ugdergtanding of skrecauceiactvity Fedativreshims, thaingixkz generation
system c. exposur.e,_after topical. application. H.gh .
of cobplifh Pispiend o isgealar e ritiesany 5% eRies Erftacy. For topicall

applid GPIHcericAGs afltHRPepiogrésntw e i@ hyt Ar@eitargeting e.g. by
ef f1cacy and duration o ng

, _ , ura action while l'imti
inhalagion- war g}én spRlicatipe ef foecticostgroill @eparatieds.siRadent idgvelopments

i.nto e stem,G circul ati G uc tj.coi ecept o .
focusiff oy LRCo&HEbGRUTe RGN o et hY MfediEiig hiéteoicany
labile s0Ac@drR IgbAPS AMEi theoactiveemdlecdid feaminfhizkr$isténiR exposure after

~airway diseases, rhinitis, inflanmtory .
topical application. High affinity to the therapeutic targét tissue was recognized as a
property that enhances on-target efficacy and duration of action while limiting off-target

systemic effects by slowing redistribution into the systemic circulation.

Glucocorticoid 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:
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bowel disease, psoriasis, eczema etc. Exanples of
al ready mar ket ed glucocort|00|ds i ncl ude: Pul m cort
W@ 200pedBBut i casone propi onat e2(Fl ovent (tn), PCT/IB2008/054801
FI onase(t My These conpounds bind to and activate
glucocort|00|d receptors in a w de range of cel
types. TBe acgtivated receptor binds to glucocorticoid
response -~-nent$}q@y¢®ﬁsnucleus activating or
|nh|b|t|n- r|pt|on of genes that have key
}_functi éhs. In particul ar these conpounds
usOi n i nfl ammat ory di seases by preventing
y nt of inflammtory | eukocytes, such as
ils and neutrophils to sites of inflammtion
al sO inhibiting the formation and rel ease of
0" iMfl ammat ory nedi at ors frBudésaniade (Rieisoeorti™ Pssuicort ™)
cells. Since.the marketing of the first
corticosterofds, punmerous corticosteroids have been
ifferent structures such as for
exanpl e t hegconpqunds as described in W05/028495 of
formul a: R erein - may be a double bond, R and R2
may be OH R4 may be H, and R5 nay be a
ichHrmy be optionally substituted by a

phenyl L Cbhfn,y enng optionally substituted by an
allg Yy of he an. However, there is still a
oved ¢ ocorticoid receptor agonists

ve the nDst appropri ate pharnmacol ogi ca
for exanple in terns of potency, therapeutic
phar macoki neti cs, drug/drug interactions and/or
O Side effects. In this coBioeeonidenéleesco™) ovi ded a
conmpound of &prnula (1): (1) wherein R is selected
fromthe group consisting of: wherein * represents the
attachnment point of R to the carbon of the phenyl
cycle 0p-a Sharmaceutical ly acceptable salt thereof or
pharnace tlcaIE¥|gcceptable sol vate of said conmpound

F Fluticasone propionate (Flovent™, Flonase™)

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
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
in WO05/028495 of formula:



According to a first enbodi nent, the sub-group of
gl ucocorticoid receptor agonists of fornmula (la): F

W@ ap/owhszr ein Ri is selected Promthe group coPGI/ER200854801
of : wherein * represents the attachnment point of R to
the carbon of the phenyl cycle; or agpharnaceutlcally
acceptable salt thereof or a pharnaceutlcally
accept abl e sol vate of said conp®& Rsalt, is
preferred. The present inventi uiﬁ ¥ covers the
following preferred cafmQunds. [ SS 6as, 6bS 8R
9aR 10aS 10bS 12S)-8-(4 b= ZM| ehyj {ﬁb
12-di f | uor o- 6bgl ycol oyl - S; droxyNékea di met hyl
-43, 40, 5, 6, 63, 60, 981 "0, ey Hdodecahydro-
2H naphtho[2',1 '

, 3] di oxol - 2-one; _(

1:52-d][1
bR 5S) 645, 6bS, 8R 9aR, 1 0aS, 1

ObS 1 2S)-4b,1 254i f o Gb gl ycol oyl - 5- hydr oxy-

4a, 6a- di net hyl - 8- (4-{[ 3- qpthylthlo)phenyl]thlo}phenyl

)-4a, 4b, 5, 6, 6a, 6b, 9a,1 0,1 °0a, 10b,

-€o I t n ]

e s oy L B &smgﬁg% SEE e oY) Rimay be
and R%bﬁa;l b2 C4ixm aryEwihldH my&%@p@q&ﬂgls&@snmte@tjy @xphenyl, said phenyl

bemgﬁﬁﬁpﬂ%&§§5g%q henég&&hlo ?ﬁg{{)-4a,6a-dine

12- dodecahydro 2H—naphtho[2\1 ' 4 5]|ndeno[1 2-d][1
, 3] di oxol -2-one; (4aS, 4bR, 5S, 6aS 6bS, 8R,9aR, 1 0aS, 1
Howeggss, thew) isasfilha zwemdfﬂou(im@m@dggly@@@wpo@ negepiox pgonists that would

havez* ?lﬁrﬁ %agﬁ;ﬁ;%é % éﬁ%%%célqgéglyb&llé 11’&% é@ﬁ%‘é{'#tghﬂé %I? potency,

thera@elﬁmﬁmdéhyﬁha‘rr%édk&wﬁhbOdfu%;/drllg interadtiorde noidlor, Sldd]dffects. In this
3] di oxol -2-one; and (4aS 4bR 5S 6aS, 6bS 8R 9aR 10aS, 1

contegb@qrezgprqy@qd ?[Wmﬂr@r@fﬁfrﬂyﬁr(&(yphenyl )t hi 0]
nmet hyl } phenyl ) -4b, 1
2-dif|uoro-6b-g|yco|oy|-5-hydr
b, 5, 6, 6a, 6b, 9a,1 0,1 Oa,
12- dodecahydr o- 2H napht ho ; 4, geno[1 ,2-d][1
, 3] di oxol -2-one. A further edgt'ucocorticoid
recept or agoni st acl@xdi o{'t hel present invention is

rb
(

OXy-4a, 6a- di nnet hyl - 4a, 4
1, !

F ()

wherein R is selected from the group consisting of:

wherein * represents the attachment point of R4 to the carbon of the phenyl cycle;
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(4aS, 4bR, 5S, 6aS, 6bS, 8R 9aR, 1 0aS, 1 S, 12S5)-4Db, 1
2-di fl uoro-6b-gl ycol oyl - 5- hydr oxy-
wa 2008m6aBet hyl - 8- (4- {[ 3- (met Ryl t hi o) phenyl ] t hP@¥/mE2e08/154801

or a At eluted il rel ingHRy of 4jpdaageutipqly sogggigble solvate

of said Epeh poumid- o’rrsalte Anot her preferred glucocorticoid
recept or agoni st according to the present invention is
(4aS, 4bR, 58S, 6aS, 6bS, 8R, 9aR, 1 0aS,1 0bS, 1 2S)-4b, 1

Accorgl_lr?j 4&% P?ﬁ{@ﬁ%ﬁﬂr@g@%hﬁ;‘t %#E%?rro%ﬁp/fl ?Igrc]:gcr:]?/rtrcor e eptar agonists of
formuldniib):4a, 4b, 5, 6, 6a, 6b,9a,1 0, 10a, 10b,1 1,
12- dodecahydr o- 2H napht ho[ 2' , 1 " : 4, 5]indeno[1 ,2-d][1
, 3] di oxol -2-one. Still anotﬁe
glucocorticoid receptor agoni
present invention is (4a $1%

Ry d oxyphenyl)
A uot o- 6b- gl ycol oyl - 5- hydr

b, 12- fli
Ab 6, Ba,. oﬁb 9a,1 0,1 0a,1 Ob,1
apt hn ,1 ":4,5]indeno[1
The conpounds of formula (1)
i Hventi on may be prepared in
a variety of y i ng conventional procedures such
as by the follow ng |I§ustrat|ve nmet hods in which Ri
is as previously defined for the conpounds(l®f the
wherd UL Seldded!RLFSH Y BhiSsfAgbrd. But the skilled
e at~ 0

S'on Wi appr ecl routes nmay be
equaIIy as practicable. The conpounds of Aarnmula (1)

be prepared accoro to schene
: SCBEME 1 g to schene/l onmpounds
/ of / la (I) n& be prépared by the reactipgn of a

conpound of fornﬁla (rn) a suitabl e al dghyde of
formula (Ma) or with a sugk%gle al dehyde eq@(valent of
formula (Md). Conveniently the reaction is effected by
usi ng an excess of the al dehyde or al dehyde equi val ent
or st oi chi/omeiric quantity of the al de or _al dehyde
urv2$-~ ||1 ‘Q%resence of an Zg a<O gn al ky
ni c 8 (e g. thfl%oro nesu a-onic aci d),

|n t he presence of a suitable sol vent

(e.g.acetonitrile, ethylene glycol dlnethyl ether,
wherédin 4 rép@sents e dliachhwnt peiran®),,to tpd camanl of the phenyl cycle;

or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable solvate

thlo]nethyl}phenyl
oxy- 4a, 6a- di net hyl -
1, 12-dodecahydro;

of said compound or salt,

is preferred.

The present invention therefore covers the following preferred compounds:
(4aS,4bR,5S,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-2-0ne;
(4aS,4bR,5S,6aS,6bS,8R,9aR,10aS,10bS,12S)-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,
10b,11,12-dodecahydro-2H-naphtho[2',1":4,5]indeno[1,2-d][1,3]dioxol-2-one;
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in the presence of a drying agent (such as magnesi um
sul phate or sodi um sul phate), and at anbient
wa eriposmsur e or reduced tenpePature. The conpoRGTITRRNS/054801

(4aS, %gﬁp'%éuggé'eiﬁs? 3&% §§$ %g%)é/ tggg oﬁﬂg&rb% BIIyﬁE)IB?I-&hydroxy-

8-(4- {[(Atwmmehgl)m|o]ﬁTetI€yi}phhnyU3ra36é?17rn@tBﬂ/I -fa Y5 p)6a06b,b%,10,10a,
treatment with aqueougﬁ%dro uoroborjc _acid and at

10b, 13,7 BAREGANYEr ekt BeptBaizod 1f giiadenq|d R-diT.4istexol-2-one;
(4as,ilf{§h§§‘§és\6%9/8thé¢e ?pé'@‘%%@, IS\ A8l dfinddrd- nglk@%@yt- -hydroxy-

or mul a: be prepared by react]l
4a 6ae<din’pa’olmy168 oF- {[Bdmahh;dsu(llflmylvwrmrwi]th|<§}bheayl<):-f4af4b e, @a 600491 0,10a,

o3 b S S B BV S DR o

(4aS,3BRMHS, 6§s@bsa§Rf9é¢t ¢0§9 1PBEOI2 SES- (M[(BJ&debeﬁﬁmx%héhynth.o]
suitabl e solvent (e hexaf | uor oi sopr opanol ),

methy}isiesnt)- 4beh%elrfwom—@bc@|y¢cddylc‘ébydw arderne@eb%réb 5 6,6a,6D,

on 0 g 35 A S P b %) oo 2 e

reacti on of the conpound of fornula (111) with a
sui tabl e al dehyde of forrmula (Ma) or with a suitable

A furtper arej‘ewd@mﬂovtmo@wfeceﬁpwroamn@ qmdln@dweﬁ.pémw invention is
(405 HERYS BASIESBRILEEIORY 10BSHDENEHFSRR N dBivooloyt-5-hyaroxy-

de equival or’ 'stoic
4a 6aqdim’athyl38 (zi {[Bt(meihyieiw)@eﬁnyl]taloc}lMW) -4a4by5b ©ateb,9a t1be
esence 0 ci suc LQ ,
102, 1Bhrt i bf Rae sanBa hORPaaEs d - Slipdeenile ol Adiayol--ane.
the presence of a suitable solvent (such as e.g.

acetonitrile or 1,4-dioxane); optionally in the
Another gxeferredofluaacertidoidi neeepton @goasst eiogordimgn d) thaa gregent invention is

rar ure.
(423 BFR B PP B § s A0ES DS e g 25 LG 48 G CBPVE Frbvdroxy-
8-(4- {f(arﬁw@@pwenﬁ«gmmh%tﬁ;h}ahe\mr@ @aJa%néW k8, w&e%fwga 10,
a suitable’a %de of forrrua( MR)
10a, 1@bt1h1 wﬁodemwr@ﬁdﬁh?ﬂl@th@@ﬂvél indead[1fHaiii3adioxely2 bpe
nmet hods known in the literature (e.g. WX005/028495).
Still another preferred glucocorticoid receptor agonist according to the present invention
is (4aS,4bR,5S,6aS,6bS,8R,9aR,10aS,10bS,12S)-8-(4-{[(3-chloro-4-hydroxyphenyl)
thiolmethyl}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.

The compounds of formula (l) 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 (I)
unless otherwise stated. But the skilled person will appreciate that other routes may be

equally as practicable.

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



The conpounds of formula (IV) wherein R2 and R3 are

defined as fornyl, nmay be prepared by the reaction of
waeeomwpoensss of fornula (111) b methods known i PCT/B2008/054801

literature (e.g. WO200%{ £3). The conpound of

formula (11 |_|b 'S comrer‘aégéﬁﬁy—avai | abl e. According to

the present THxvention, a "suitable al dehyde"” neagps an

al dehyde of fgrrmula (Ha): wherein Ri is as previously

defined f@rt'he conpounds of formula (I). In 8the

wor ds, the suiptalfle al dehyde according to the prgsent

la'(Vila):
‘ - {[ 3- (Met hyl sul phi n)Q)pheng
of focnmula (Villa): (Wlhks) "or
4-{[(§-chl oro-4-h%dro

¢nyl ) t hi o] net hyl }penzal dehyde_ R,
of fanul a (I Xa): A Nt i vel y, a "suitabl e al dehyd
equi val ent " aps a conpguad of fornmula (My): whke
(
@

may al so be referred to as a "bisulfite adduet", lla)
wherdin Ri is as previoudly d

1for the| conpoungs

of fagrmula (1). ot her word e sui table al dehyde R
equi vial ent accor di hgngo TP nt inventijon is
sel ected fromthe graup consistingpopf: Sodium +H0
hydr oxyl (benzyl phenyl xetdafeSul fonate of formal a
O

1
(Vb) :| Sodi um 0=$=0 (I1b)
hydr axy(4-{[ 3- (et hyl t hi o)phenyl ] t hi o} phenyl ) net hangsu
| fondte (VIb): (VIb)Sodium
hydr oxyl (40RG( 4- hydr oxyphenyl™) t hi o] met hyl } pheny®) nnet h
anesul fonate of fornula (VIIb): Sodium
hydr oxy(©{[A- (et hyl sul fi nyl) phenyl ]t hi o} plog
nesul f onat e o&Hf ormul a

According to scheme 1, the compounds of formula (I) may be prepared by the reaction
of a compound of formula (IlI) with a suitable aldehyde of formula (lla) or with a suitable
aldehyde equivalent of formula (lIb). 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.
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(M1lIb): (MI1lb) or Sodium
(4-{[ (3-chl oro-4-hydr oxyphen&l )t hi o] et hyl } phenyl ) (hyd
w0 200906998t hanesul fonate of fornula (1Xb): The BODIB2008/054801
Al X ydg. a r .
scetoIE, USSR iy L AEE I AU TR BE1AaS optonaty
in theapesedte ®f taodoimy agend (sichpa oestpnes urmedulphatewr daalidrnesulphate),
skill ed person. For some of the steps of the here
and a&B\Péerﬂég%‘noieb%blrep%'i?@é@e@ftefﬁpéﬁékﬂ'iﬁ-i on of the
conmpounds of fornula (1), it may be necessary to
protect potential reactive functions that are not
The corspeuhd of femudla @hdnay bel peeparsadiby preoteadtiongofgiheupsmpound of

i n nsequence., I n suc .case n onpafg i
formul (S B THERGS kg - scl BT RS o cui 0P HriThaat (1965) or
by trebtrREM agitH Oﬁ%@é&sderWdeﬁt‘}érbBBriéU‘éBidaSarfdma?te #esient bed elevated
by T.W GREEN Protective Groups in Organic
tempeggtitreesie) apd0W ] ey- | nt er sci ence Publication, 1981 )
or by P. J. Kocienski (Protecting groups, Georg Thiene
Verl ag, 1994), can be used. Al of the above reactions

Alterritidelyhthepcsnpoatd onNfrolulny ®herdiaiR,i8of ferheila:al s used
in the preceding nmethods are conventional and

appropriate reagents and rn conditions for their

performance or preparat:i Il as procedures for

i solating the desired p?odu~ will be well-known to

those skilled in the aft with reference to literature

precedents and the exanpl es and;preparati ons hereto.

Al so, the compounds of fornmulaO(l) as well as

internmedi ate for the preparation thereof can be . T
may aigpi be &MearEsr BY Hgaetion &fitbascamppeundh erforeilaods whelieiR R is of
fonnu%ﬁ for exanple crystallization or chromatography.

lar maceutically acceptable salts of the conpounds of

formula (1) include the basg=salts thereof. Suitable

base salts are forned fre--Qase‘ whi ch form non-toxic

salts. Exanples includ¢ the aJAI'niun1 ar gi ni ne,

benzat hi ne, cal cium choline, o ethylam ne,

with a suitable oxidising agent. Conveniently the reaction is effected by using a slight
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 al, 1998).

Compounds of formula (1) 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);
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.
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di ol am ne, glycine, |ysine, magnesium meglun ne,
ol am ne, potassium sodium tronetham ne and zi nc
W@ a0009690Phar maceut i cal |y accePtabl e salts of tPEI/IB2008/054801

consERS4135lo 1) s, ol YRR e B AA or ot

(IV) wieyeial RcafeRh @reredfinédas émamlgp] with laesuitablepalathyde of formula (lla) or
hem cal ci um salts. For a review on suitable salts

with a gHiakle@ldghysie e arixalgnt ehforasla §Ho)Ppy, Mg hoEs | known'in he literature
d Use by Stahl and Werrmuth (W ey- VCH,
(€9 @%%dﬂ/g%%rﬁceuti cally acceptable salts of conpounds
of formula (1) may be prepared by one or nore of three

net hods: (i), by re [ t he co d of f
The qrbROwHS B Lprib il WibrbleBE R Fbgrd dedbfdeniernyt, may be
prepadéd by e BBaEHdRRIT| CorRpOERIE 'orﬂg‘o%elépélilg%v %@ch&@b&rﬁ)wn in the

precursor of the conmpound of formula (I
literaturen (-0 P& 2HWH02849%9bl e cyclic precursor, for exanpl e,

a lactone or lactam using the desired aci d or base;

or (iii) by converting one salt of the conpound of
The coaigtund dftfidrmi@adrnptigeompyercriigtavamatiet h an appropriate

acid or base or by means of a suitable ion exchange

colum. All three reactions are typically carried out

Accor’gﬂwgsgetlﬁtgi el:mgv%ﬁﬁﬂ lta'[ 38 tﬁﬁiletalggﬁf »ehhd 2k %Io%tﬁ'yge of formula

cte |on or be“recovered

(lla): evapor at i on of the sol vent The degr ee of ionisation
in the resulting salt may vary from conpl etely ionised

to al nost non-ioni sed. The ¢ witids of the invention
may exi st in a continuum g id states ranging from
fuIIy anor phous to fuW erystal line. The term
anor phous' refers to a’state in wliagh the materi al
no

n n r.der, .at. the ec | evel and
whergi3 B s BN SRSDRE S b Shaadidst ot R BN B pper words, the
suitaté Oﬂaéh*{@é Scording! tA tRE preskAtiifiventioRl Gl defedghfrom the group

materials do not give distinctive X-ray diffraction

consigfiig @k ns and, while exhibiting the pr operties of a

4-Ber%&£4e?ﬁ%8fbre‘§y§§g,‘iééerﬂ{lj@(vg)_descrI bed as a liquid. Upon

4-{[3-(Methylthio)phenyl]thio}benzaldehyde of formula (Vla):
S
(Vla)
O
S
4-{[(4-Hydroxyphenyl)thio]methyl}benzaldehyde of formula (Vlla):

S
Ox (Vlla)

OH
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fromsolid to liquid properties occurs which is
characterized by a change of state, typically second
W@r@WeN63yl ass transition' ). The term ' cryst al PETEB2008/054801

PR 5

| evel and gives a disiranctiye y diffraction
sufficiently vvid)l al

. S teri@l when heat ed
¢hi bi t pro(p J ies of a
liquid, but the romsol™Nd to liquidis

characterized by a phase change,! typically first order
("melting point'). The corrpoun;dss\n t he invention and
salts thereof may al so exist in unSol vated and

or 4-{ggldﬁ’l’dr@%ﬁ%F&F(ggﬂﬁg\gyrl}t@ig@'?ﬁ%ﬁéﬁféldéﬁyd@&dfoﬂ%%{ (rlb(é)g

escribe a’ no ex ‘conprising the conpoun

of the invention and gne_gr~mmre pharmaceutically
accept abl e sol vent np | es, Yfor exanpl e, ethanol.
’ 1 _when saipkgol vent is

The term ' hydrape i-
sification systemfor
@ nes isolated site,
channel, or netal-ion c fimated hydrates - see

wat er. A currently accept ed

Pol ynor phi smin Pharmaceuticall Solids by K. R Mrris
(Ed. H G Brittain, Marcel Dékker, 1995). Isolated
site hydrates are ones in which the water nol ecul es
are isolated fromdirect contact with each other by

i 1 VEenj i I es» :
Aterrff Bl For IR SRRAGAFREREE, meanS AER Ry HERE A o)

are next to other water nolecukes. Rin netal -ion

coordi nated hydrates, the waf bl ecul es are bonded

to the netal ion. Wenythe s or water is tightly

bound, the conplex will haye a~el | -defined

stoi chionetry independent of hum dity. Wen, however,

the sol vent or vvat,q{iso &Y bound, as in channel

sol vates and hygroscopi ¢ ggnpounds, tne wat er / sol vent
content will be dependent on hum di t)ﬂ Bhd dryi ng

. C i i Cc S P i ,i 3 i | .
wict 08 B0 Sp IR U1 CR8 o oI SKOLED, SRk 'k B8 reviously
defineéchvfentthencempounds i ofc torpautee(f). clonptieetewofds, htire tsuiable aldehyde
equivggﬂtgcgﬁf ' Sotlgpﬁﬁtei?%s%ﬂg@geﬁiomse sgfe%geda Hgmathelg?’gﬁpt) cgﬂgsting of:

Sodium hydroxyl(benzylphenyl)methanesulfonate of formula (Vb):

Neael"

pattern with defined

O=S|=O
Na' O
Sodium hydroxy(4-{[3-(methylthio)phenyl]thio}phenyl)methanesulfonate (VIb):
S
HO
(VIb)
OZ?TO S

«+ 0O

Na
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in stoichionetric or non-stoichionethc anounts.
Conpl exes of this type include clathrates (drug-host
w0 pbneioan conpl exes) and co-Wystals. The | at PET/IB20€8/054801

soon i BB BT RSB 05 AR Bl ohilor o

(VIIb)t hr ough non-coval ent interactions, but could al so be a
conpl ex of a neutral nolecule with a salt. Co-crystals
may be prepared by nel i sation, by
recrystallisation fro or by physically
grinding the congOnen
17, 1889-1 896, by M J. Zawor ot ko
(2004). For a gensral—fevi ew ti-conmponent
conpl exes, s@g’J PharmSci, 64°(8), 1269-1 288, by
Hal ebl i an (August 19¥5). The conpounds of the
invention may al so exist in a "unorphic Sstate
(mesophase or liquid crystal) when subjected to

Sodiusu hiyaiaixg(4c {4 € Metloyisulfifiigo et thiojpheayl$methanesulfonate of formula

nt er nedi ate between the true crystalline state and

Onub&he true liquid state (either nelt or solution).

Mesonor phismarising as the result _of a change in

tenperature is descri bed t hewfrot™®ppi ¢! and t hat

resulting fromthe_ addi of a @ d &fr’r‘ﬂ@nent ,

such as water or $ ol vent , ¥ descri bed as

"lyotropic'. Conpounds that have the potential to form

| yotropic opha§ksSar@ descri bed s, ' anphi philic

and consi st '0F nnlecé¢es whi ch posseé@ an ionic (such

as -C0O Na+, -COO K+,” or -SQ3~Na+) or non-ionic (such

or oy P SR R Sy A O BB ygrowy)
methdiesutienatesoffprillaHlXibjar t shorne and A. Stuart, 4th
Edition (Edward Arnold, 1970). Hereinafter all
references to the conpouyd e i nvention include
, ti-conmponent

conpl exes and |igdOd_crysta t !g!of and @iX¥bkol vat es,

mul ti conponent conpl exes and | i d| crystals of salts
thereof. The conpqyrds—ef the | i on include
conpounds ofNd or rruqllja (1) asCHer einbefore defined,

i ncluding all pol ynophs and cry%ﬁl habits thereof,
prodrugs and isoners

The above mentioned aldehydes or aldehyde equivalents are either commercially
available or may be easily prepared according to conventional procedures well known to
the skilled person.

For some of the steps of the here above described process of preparation of the
compounds of formula (l), 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
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.
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t hereof (including optical, geonetric and tautoneric
i soners) as hereinafter defined and
wo gepogiosnl | y- | abel ed conpounds of fornula (I)PCHEB2008/054801
Al of tﬂg'acb%tv%%aﬁf?oﬁsa!ahgqhe Q)rr&?%rlé%n%%ff ntobgl §t%?ﬁ?@ﬂ%‘°fer‘?§ls used in the
t nvention are
preceidmgemetms ateusornaritishal ded iapptoprése wéagemtpmmﬂﬁeamtlon conditions
formula ( whi ch ryhavellttle or
for thﬁHaP%%n Ecal PARRENGLIPN aw%leawgoe%wemeh isolating the desired
prod RETWII S v@%l kAW %Omcﬁ% et BRIIBQAN, tHéeaFto ﬂéur Fé?grérfgeoto literature
conpounds forml a having the desired activit
preceflentsexradribiccexampley dndlpreparatibeahegeto. Such deri vati ves
are referred to as 'prodrugs'. Further information on
the use of prodrugs may be found in Pro-drugs as Novel
Also, H§é 'cbﬁfdbuﬁ)zﬂfétcﬁ"\'érmul‘é 1) aé‘bvel?“@nﬁléﬁﬂ@éiaté‘nfo?'ethbeérebgratlon thereof
H guchi and W Stel and Bioreversible Carriers in
can iog upuritiesi gigcordieg g@nﬁﬁﬂ@u%s\aeﬂ -koewn ( metheds, Bsugtbcare,for example

el Ph Associ ation). Prodrugs in
cryst g@é‘?ﬁi"ﬁ&@ @n%gﬁ’g?#éﬁfnventl on can, for exanple, be
produced by replaci ng appropriate functionalities

present in the compounds of formula (I) with cert
Pharrraeeutically laseRRtadle SAS ©fskiel srrapeunds of dermelg (1) include the base

salts Hﬁ%gcr)ﬂ%;ﬁtdb?% ba%%n%é%g%t?bft%rns eo\%rgfr?(%%gég WH@ ﬁﬁﬁ Horoxic salts.
Exar‘r@}l@ﬂbic&&jeot‘nepalud‘ﬂmgm | argidros r wkara¢hing | balbimen J chating| diethylamine,

wher e, t he conpound of forrrul a f?é‘% cont ai ns an
dlolargungohghycpgnctymﬁm m@gn(‘is'@m) mgPleNNG PREPIEET  Pgigpsium, sodium,
t Mw A gsnd wherein the hydrogen of t he
rom al cohol r}cﬁﬁctel%%ngllty of the conmpound of formula (1)

is repl aced by (CI C 6) al kanoyl oxynet hyl . Further

exa I € S in acc dan
Phar sl SERamaP Es Aot e raro e erErPRES Al gt 938 eventually
mclud@imebﬁc‘doéél@ fHerédre Fﬁé‘nﬁ’léﬁi‘f‘@%ﬁ‘ 'a@l%%dalﬁ@fb%%QQQﬁéy also be formed, for
Moreover, certain conpounds of fornmula (I)
exampieeMmI&d@hat@tarwlsh@mwmmg@ sflitsot her corrpounds of
formula (1). Also included within the scope of the
i nvention are netabolites of conpounds of forrmula (1),
For d h@tle\irvson CAUTROWN &3ltS, OSQQOHi'alﬁUbt'bc)kO ofl (RiaradideDticdlr 8altNProperties,

of the drugD Sone exarrpl
Selectlon and Use by Stahl and Wermuth (Wiley-VCH, 2002).

Pharmaceutically acceptable salts of compounds of formula () may be prepared by one

or more of three methods:

(i) by reacting the compound of formula (l) with the desired acid or base;

(ii) 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

(iif) by converting one salt of the compound of formula (l) 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

non-ionised.
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of metabolites in accordance wth the invention
i nclude: (i) where the conpound of formula (1)
W@ orwas932 a met hyl group, an Wydroxymet hyl der POBIB20€8/054801
thereof (-CH3 - -CH2OH); (ii) where the conpound of
formula (1) contains a phenyl noiety, a phenol
The crdmnpbomtdsvcﬁ thbaneaition- May-existhiord) coaitlum iof )solit etates menging from
nd of fornula (1) _contains a sulfld

fully acmq) pggo did gré(fste\}I@et dieclerm‘amepphousy @fpré f0 a state in which the

materq‘é?”%k%dﬁor‘?gi qgfg@“lcﬁ‘dét')atCQHéah\Blé&lé’rn%%l ”é‘?he dependlng upon
asymetric Tarbon atons can exlst as two or

temper‘a&:reohwmxtsibit\l\hermystoau@t@pertles sdreeselidioe a I|qu|d Typlcally such

LA U e YA Bl g, B IR s
propefrl‘Pés!Tbea é?ﬂl@t aFe hidte GBRMARTHEScrfib®Pas RdRAd. DBsMHeaLihg) a change

containing, for exanple, "an imno, keto, or oxine
from golidigo iU cpropetties omtéac\ehrchulsoal@aragtarizadcbm@ha@ge of state,

wpical{ e Bk s BB loE Pk, Kbyl 51539 @l phase in
whichl SRB¥atéial Harch wegdianicrdiéredt interAgiopeudtiird BEthy asfedular level and
invention are all stereoisoners, geonetrlc i soners

and

givesta giginstve X-oamgifaction p@ﬁﬁﬁbwﬁf@s efingbpraks Puch materlals when
heate!d;kcdnﬁgcﬁés \?/ﬁl'ﬁé% %Qﬁlbﬂ)iﬂé g){&%én}geg}a% gépgmg#gp gwo% éﬁﬁ%@ from solid to
liquidiisichardeterired Bca ghaskl change, dypibabefirsabtderyimeslgng pome').

counterion is opt| cally active, for exanple, d-lactate

or /-lysine, racemc, for exanple, c//-tartrate or
The G ABENRTS ) so"?@?".*'gﬁ”ﬁid SEAT IhEeER rhaf dlsexist in unsolvated and
solvaiedc fards. chia aermsysmlham ss fusem berein ttaldescopei @ ahblgcular complex

recursor solution.of the racenate he :
compfSpGabe HrmReuld  Obr Pger L PDe NS (GE. F of "engREnaceutically
accepﬁﬁbléaéol%rﬂhrﬁ@léﬁﬁé’é &fol igkahtb|& Ne@TEROR IT I8 h¥rnk Hdrhte’ is employed
Alternatively, the racemate (or a racemc precursor)

whenraayd pelveedistaieni th a suitable optically active

compound, for exanple, an alcohol, or, in the case

where the compound of formula (1) cont ains an acidic

A cuénthasiceepiedetiyssificBase s9stedeifdr Drganidshyldrates is one that defines
isolated site, channel, or metal-ion coordinated hydrates -see Polymorphism in
Pharmaceutical Solids by K. R. Morris (Ed. H. G. Brittain, Marcel Dekker, 1995).
Isolated site hydrates are ones in which the water molecules are isolated from direct

contact with each other by intervening organic molecules. In channel hydrates, the
water molecules lie in lattice channels where they are next to other water molecules. In

metal-ion coordinated hydrates, the water molecules are bonded to the metal ion.

When the solvent or water is tightly bound, the complex will have a well-defined
stoichiometry independent of humidity. When, however, the solvent or water is weakly
bound, as in channel solvates and hygroscopic compounds, the water/solvent content
will be dependent on humidity and drying conditions. In such cases, non-stoichiometry
will be the norm.
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phenyl et hyl am ne or tartaric acid. The resulting
di astereonmeric mxture may be separated by
W@ koroosstodyr aphy and/ or fract ibhal crystallizat PGHIBNEE/054801
Also ﬂ@ﬁ]d%? \@ﬁ*’ah b sté?) enan é%tﬁ)ﬁ?(éw&ﬂPwﬁ@ﬂFEE&@ﬁlexes (other

than satsaarﬁsélbakéspwhemn tlﬁhldrwg ang i tesst Hnefothérecompeméntame present
(and chiral precursors thereof) may be obtained jn
in St@ﬁawmea%r%anqrysnsmmf@atrrcoﬁm t%g Q‘PWB%?%g?faﬁw type include
W L{ r h
clathr%Ke;%'sg&]ugngc#gt ﬁ?léggjfrﬁgomroc Frd c,%sb Isi(’:éall% Tﬁﬁggﬁghgare typically
definedd asecrysta|linconoaipiexeg OfF oautrialt mcﬁ@@tﬂl@ycom;twentsfwhlch are bound

toget@)oﬁyo%n%bg-%/%;iﬁ%?l'l %éyééomﬁggoé’ui %Oa/‘ﬂ and frg{gpmplex of a neutral
moledil€t W}’thaﬁ' it COPSePsthRt irfgy Obet Bﬁa;fé'ré'@t By af‘rfé’tr dsydtBfsation, by
enriched m xture. en any racenate cryst aI l'ises,

recrysialisations from solgedlist bebymhysigady gaindingoke ¢reporenis together - see

fi type-i cem t
chenl Colipl"Te, 1880 eRRBY G SREBRSAB SLNES PEFHTbf (2004). For a
generfal V@\h@h of miatianessher @ RbApIERS, Rekh Pharmh iISuEs4 (8)0 1269-1288, by

i nol aranmpunts. The second type is the racem ¢

Ha|eh4r*ﬁ53t(6|r1§u§)tr19,7&igl omerate wherein two forms of crystal

are produced in equi nolar anounts each conprising a

single enantioner. Wile both of the crystal forns
The congsoemidsiof the irmemtion mayxblsoeeistvia a fesbmoaphiglststec@esophase or

... properties, th nma ave .d er ent S
iquidh RG] 3o bl Rt B I Soble, EoPatticha: ol eummespmorPhic state is
intermBafhte’ GSwWERY, tkﬁ% e ﬁﬁﬁn@%t&@%ﬁe"ﬂ@é Ilbﬁfd“gﬂa%?élther melt or

known to those s he art - see, for
squtuGJn)erl\éeBﬂmmmnsny amfsur@r ga the reSutpoiua dbabge te;mpélrﬂélmealsodescrlbed

as thpﬂﬁg&gaglg ng (t%tarl%ggéggﬁ% thrge%{fdéesentpl nevc%rﬁd component such as
water! &%rﬁﬂhé@éél%ﬁtﬂ%%é&%b@@'ﬁ@%@dﬁ C@ﬁfﬂ%'uﬁdé |thatVWeﬁfeeﬂh@ potential

one or nore atons are rep aced by atons havi ng
to forgulyetrapisninesaphases amudesericadoas camabiphiic’ ﬁﬁéscqm@mb@rf molecules

whicttbessisrin L o T & OB <OGMS o siha i fpsionic (suen
as -NIN'(CHRR) psliaP hebd grdep. Forpomdai@matinn, 56y Ory4tal and the Polarizing

i ncl ude
Microscope by N. H. Hartshorne and A. Stuart, 4™ Edition (Edward Arnold, 1970).

Hereinafter all references to the compounds of the invention include references to salts,
solvates, multi-component complexes and liquid crystals thereof and to solvates, multi-
component complexes and liquid crystals of salts thereof.

The compounds of the invention include compounds of formula (I) as hereinbefore
defined, including all polymorphs and crystal habits thereof, prodrugs and isomers
thereof (including optical, geometric and tautomeric isomers) as hereinafter defined and

isotopically-labeled compounds of formula (I).

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 (l) which may

have little or no pharmacological activity themselves can, when administered into or
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i sot opes of hydrogen, such as 2H and 3H, carbon, such
as 1 1C, 13C and 14C, chlorine, such as 36C,
wo R0o069982 such as 18F i odi n]éIr such as 123 | PBGTIB2AER/054801

onto %d%c%%%omﬁ#@é fo ééh\pg)@g fg%@lge@r dh%ﬁgﬁﬁ‘é ¢RfPed activity,

for emmbleasbySEﬁdro@eK:t eleav:ag@t Spclaaidrwahaémldredewrewlﬂ@das ‘prodrugs’.
of formula ( &@tfor exanpl e, those incqrporating

Furth%l@p‘qugﬁt;o\mé)q lb‘.‘F?eOf gpgrqgsem@y Benf ogpggn gmmuqs as Novel Delivery
a J [
Syt o A By BoSi et Pk Rrand VP, S@HaPa64 Bibreversivle
CarrlerselmaDtumLﬂ)aslhlv u%@gamdnorPrebss 1087pdEd. i B. \B.eWRaxthe, American

Ph their g e of. 3orporati on and ready neans of
arr‘a@g%gtqa SS%Q]%@Q Mtution with heavier isotopes such as
deuterium i.e. 2H, may afford certain therapeutic
advant ages resulting fromgreater netabolic stability,
Prodrigs iregapidance witetieeinventian ¢anhiorfexaninde ope npé@dmed by replacing

appro%gﬁ,@eg@nlrpgﬁrﬁéli@%g{&ge@dBSp$%ﬁﬁepoogj%sbq? fﬁt{@ﬂ? D |tH Qertain moieties

knowﬁf!btthdﬁwsklﬁétﬂ aPefe arEN pas-roidlies’ HFdeskhiBeanfbr ls3ddmienin Design
be useful in Positron Em ssion Topography (PET)

of Pragrugs &% H.dundeaaich(kgewabskI8abe recept or
occupancy. | sot opi cal | y-1 abel ed conpounds of fornul a
(1) can generally be prepared by conventi onal
Somd exanipies ofkp@anud it haswrddndd evth thé heventioroinddyde, where the

esses a ous .to those e crlb
compgge rFﬂ HWHG‘ E)(gﬁmaé@s SRREP f,su |tyjz Q{g) £ ether thereof, for
examBfR2" 8PEbROBUNE OhABIEA! Ine IrARROGH rcﬁa talbegqcnl AfRtBhality of the
e non-| ed reagent pr sly enmpl o
compBhad mﬁtmfmula &) isyreptamsot ab(@- @@)Iameglaxwmm}cbr dance
wWith the invention include those wherein the sol vent
of crystallization may be isotopically substituted,
Furthér @xarlﬁp?e@ ofl easigESAent GroUSR aEé‘tﬁ*dﬁﬁt‘E‘é’Q\HfPﬁﬁwé)foregomg examples
formula (1) should be assessed for their
and espopies ofeeibar prgrugp mesrmay de fourdt inhesfpiamentiopegigferences.
solution stability (across pH), perneability, etc., in
order to select the nost appropriate dosage form and

Moredv@i! eeddinasbmpouiidsabi miutd (I) may themselves act as prodrugs of other
compounds of formula (I).

Also included within the scope of the invention are metabolites of compounds of formula
(1), that is, compounds formed in vivo upon administration of the drug. Some examples
of metabolites in accordance with the invention include:
(i) where the compound of formula (I) contains a methyl group, an
hydroxymethyl derivative thereof (-CHs = -CH2OH);
(i) where the compound of formula (l) contains a phenyl moiety, a phenol
derivative thereof (-Ph - -PhOH); and
(i)  where the compound of formula () contains a sulfide, a sulfoxide derivative
thereof (-SPh—> -S(O)Ph).

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

as two or more stereoisomers. Where structural isomers are interconvertible via a low
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treatnment of the proposed indication. Conpounds of the
i nvention intended for pharmaceutical use nay be
waeonissered as crystalline bY anorphous prodRCT/ER2008/054801

energy}\%’ﬁrrlgp?fagt%rf& cafseﬁ%rlsﬁfptagff Sucﬁmga&é&éﬁ %ﬁgc?‘an take the form

s precipitati

of pratoly sh@tomerai mmcomndscb‘fyfongulasm agntgdininggfor @xample, an imino,
evaporative dry M crowave or radiq frequency

keto, gf PKIE BERHRLOT §Qegallpgrveil¢pc§ @HF%%@SmTﬂ@?Wnﬁlé which contain an
aromach |étgeftefgllé\h§”ﬂ$atoi r‘llqwe%dgﬁh'g%aw ntgpﬁho‘i’é tHR% Bne type of

npounds i nat 1 on
isomemsnh imckuded withie thtehecopl Lo@stheqyreaentamwentmmanatalbateremsomers,
e adm ni ster

geomp it anerseane Guldbnend e e GOBPOHRRS S Toimutb 1, including

compBUAGSTRKRIMitIrgAoYe A& BhBIYBe ®FGEdthEASH; ahBemixRirds of one or more
excipient' Is used herein to describe any ingredient

there@ft Adso ineludedhryecanih addtips)ordiasersslisrwkensinthescauntation is optically

s,y SPDE, SIBHERS v, PRSI, ARl B g ot or o

argm.ﬁgctors such as the partl cul ar node of adm ni strati on,
the effect of the excipient on solubility and
stability, and the nature of the dosage form

Convgljti‘t"i’cfr{m‘fgéﬁr{dg S fc{mﬁggﬁr[aggﬁloﬁﬁ%@%ﬁ&ﬁ of %dd\9 Bﬁ?ﬁgﬂg]éﬁ‘tﬁr?{ers include

oun Ion an

chlraltslyethesw epar asuitablaidptichity peredreyuappar esdoldtont dithe racemate (or
|IIed ch conp03|t|ons nd net

ds  f o
the rqq%p@tepp 6a§’g¥ |°<5né$|’ﬁ’}¢¥lé%) H8thge for gxa @@ralqﬂgﬁ prgrssure liquid
armaceutical Sciences , 19th Edition

Chronfﬁl\/gg%urbtr?sl'hl ng Conpany, 1995). The conpounds of the

i nvention may be adm nistered oral ly. Oral

adm ni stration i nvol ve .swal g
Atterriiia b SrpaReld fer Baertiin ieesTaan tnaiche Teneibdrwith a suitable
optlcél’lzcéb@lk/e cohitbimld, fd?rex%%lé néW alcoRBIMon) intthaldage V\méréﬂhé iéompound

e conpound enters the blood streamdirectly fromt
of formulah(l)meutalra iagncidic t eblbasiormoiely, adhpse sor aqncdmsuch as 1-

ol jid c
peny @ EneC or a5 AR o 08T Bes B R RASHRRY  hyfitre may be
separa@itd bp adHrbeidt@jraphy ldnavordfactnal crystallization and one or both of the
diastereoisomers converted to the corresponding pure enantiomer(s) by means well

known to a skilled person.

Chiral compounds of the invention (and chiral precursors thereof) may be obtained in
enantiomerically-enriched form wusing chromatography, typically HPLC, on an
asymmetric resin with a mobile phase consisting of a hydrocarbon, typically heptane or
hexane, containing from 0 to 50% by volume of isopropanol, typically from 2% to 20%,
and from 0 to 5% by volume of an alkylamine, typically 0.1% diethylamine.
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
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powders; |ozenges (including liquid-filled); chews;
gels; fast dispersing dosage forns; filns; ovul es;
WG pragesnsand buccal / nucoadhesite pat ches. Li quPEI/IB2008/054801
L

amoufﬂ?g 'W’{eaéxélc‘ragﬁ t & |§J %rr%?rqﬁcrngdﬁ)g[]ﬁea of‘g&ﬁ’ibﬁl@ateﬁf}/ﬁé@ﬁ] two forms of
crystaﬂ Ialrda pr@uoedsnfequwnolbaemmmaém cémdemﬁwsmgbemﬂr&uomer

fromgelatin or hydroxypropyl nmet hyl cel | ul ose) and

typically conprise a carrier, for exanple, water,

Whileﬁ%{i}lﬁgﬁtteqqoel'))é?élh%lrrﬁgepr‘égééﬁtol) aprra%ﬁmlc,e@ﬁxﬁlréq{élve identical physical

ose a Sul ta e ol one or

propeetrinﬂ shéymay laaendifeaertt/ mhysioas peopiries agepased Lo mﬂ true racemate.
ormul ati ons

also b repared by the. :
Raceirik BieEes ey besschataist o opbrertienabieehniougmkaoumcdnose skiled
in the[A1¢ - GRBPRISENY e [ SR rédMRM LAY FHDrgahRUTCHRPHERES bY E. L. Eliel and
fast-di ssol ving, fast-dislnt egrating dosage forms such
S. H. Ydilerm@¥ikeyid9O).oed in Expert Qpinion in Therapeutic
Patents, 1J. (6), 981 -986, by Liang and Chen (2001 )
. For tablet dosage forms, depending on dose, the drug
The pr¥entkvariohr ivludeseiaghphdmiacedficami Giceptadie tistopically-labelled
dosage form nore typically from5 wei ght % to 60
Compﬂléﬂ%Pf taravula e WhesRigOneRmnoreatms ereorerlacachby aiqrgs having the
t r g
same A8 DU, Bl SnC AT inos o Tt ber SIRPEACRRR e atomic
mass@ambassymiibgl whahl predeminates i natucalr boxymat hyl
cel lul ose, croscarnell ose sodi um crospovi done,
pol yvi nyl pyrrolidone, nethyl ceIIquse

Exa SFTS%%OL%SI élﬂ?ﬂb?@lfé)r‘”n%ﬁ&or{ pr o é*}uﬁa@%ﬁ‘ 'tﬁé‘ﬁrﬁféntlﬁn include

roxypr ul ose arc atini sed st

|sotorm$dofsbyatdrogeal guctags. I-t?an@rahll Icgrbarhesuchmsnf éi;;r '3@tand C, chlorine,
from1l weig %to 25 15

such B8 oneh Hiar bRt Sdet 85 S0 wikte: Sl el aae it FilPger such as °N

and "Bl nslgigenasgcogser@) 17&) agetPo %Hd@ﬂbﬁuscgbéﬁ’ Ia&ézP and sulphur, such
25 qual i'ties to a tablet fornul'ation. Suitable binders

as “8.ncl ude microcrystalline cellul ose, gelatin, sugars,
pol yet hyl ene gl ycol, natural and synthetic gumns,
polyvinylpyrrolidone pregel ati ni sed starch,

Certalty dopidaligrRbelts] b@HnF@@ﬁd@ ohseHry PI O@Wexample those incorporating
nmet hyl cel 'ul ose. Tablets may al so contajin diluents

a radiggetiveyisofqRe, @@ useful in drug and/or substrate tissue dlstrlbutlon studies. The

radioactive isotopes tritium, i.e. °H, and carbon-14, i.e. C, are particularly useful for

this purpose in view of their ease of incorporation and ready means of detection.

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

in some circumstances.

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
occupancy.
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(rmonohydrate, spray-dried nonohydrate, anhydrous and
the like), mannitol, xylitol, dextrose, sucrose,
W@ 0006982 i crocrystalline cEl | ul ose, starch PEEIB2008/054801

j i | Ci h i rate ahl I

sotofbAZaBeRE CCtibAURRL ottt L card nBERbRITT L Bfepared by

convestidhahedchnioylessknofrat ® thioge [shillgslan libe artBor, by prb@ssdamhalogous to
as silicon dioxide and talc. Wien present

h . - :
thosesgljg%,cgggd e the aCeRJBRARY NG\ *EmRies sedirreRaAmtioNgaiSiig ag.appropriate
. . i t 0 . , N i i
e o e o

al so generally contain |ubricants such as nmagnesi um
st ear at  um st @g ate, zinc stear

Pharoditfelly Agpalabe ShBRIES. L ABLIGRTREGHES Tin iastiPh iaclude those
wherdth theS 86l ER bRWnydtafisatiaifay bWePidtaNESIyI8BERUted, e.[g. D 20, de-
conprise fromO0.25 weight %to 10 wei ght % preferably

acetoneods-DMSQei ght % to 3 weight % of the tablet. O her
possi bl e i ngredients include anti-oxidants,
colourants, flavouring agents, preservatives and

The tesfpeunEskondorselat gI) Exeunl dey dsabbsds fopntraiim bighbHePmaceutical
about 80% drug, fromabout 10 weight %to about 90

Propefigsyhiuch s r@ibilitr e SRBIION0SIARIlIGh(20PsD Rible ErEsability, etc., in

i o.di.| , . i 0 - :
orer'f) Ulect e HERL kPR AR Mo ol SRR gdfieton o
treatnadytidf tH® prapoglet iAdication.cant . Tabl et bl ends may be

conpressed directly or by roller to formtablets.
Tabl et bl ends or portions of blends may alternatively

ComRingit g&h%ribf\?ent%‘h igféﬁdegirﬂmﬂh%hﬁ celﬁﬁ’é l&%%%?ltféjadﬁ’ﬁnistered as

extru efore tabletting. The tina ormul ati on may
crystalloreoi amoopieows presiuetd. dyeysman denelytalmeds dart ecarople, as solid plugs,

uncoated; it ven,be encapsul ated.  The fornpul ati on
powdgEs: OX (T LY, eRlogS RN RrasiTneDe Gystalizatgn Jeeze diing, spray
dryind, Wr&apbadtlvet dryingYRicrolaveYorttadld REQIdRY @iyfhglmay be used for this
Y {achmarﬁ) (I\/arceP/ Bekker, New Yor k, ?@JSO). &angurragl e
purposeal filns for human or veterinary use are typically
pl i abl e wat er-sol ubl e or

They may be administered alone or in combination with one or more other compounds
of the invention or in combination with one or more other drugs (or as any combination
thereof). Generally, they will be administered as a formulation in association with one or
more pharmaceutically acceptable excipients. The term ’‘excipient’ is used herein to
describe any ingredient other than the compound(s) of the invention such as for
example diluents, carriers and adjuvants. The choice of excipient will to a large extent
depend on factors such as the particular mode of administration, the effect of the
excipient on solubility and stability, and the nature of the dosage form.

Pharmaceutical compositions suitable for the delivery of compounds of the present
invention and methods for their preparation will be readily apparent to those 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).




10

15

20

25

30

35

wat er-swel l able thin fil mdosage fornms which may be
rapi dly dissolving or nucoadhesive and typically
weempé®a2 a conpound of formul® I, a fil mfor nPEmIB2008/054801

The é&%a%cﬂﬁtdlssgfr Men%%n | } ééy Sg:adrﬁln’g{'i&ﬁaé@%ﬁlg. Bral administration may

mvolvei smﬂbengOBd ywhatg theey esoimoLchda efﬂtérseﬂnte gSemalntestlnaI tract, and/or
onent s of the formul ation may form nore

buccal B UICOT SHDINGHE! GSIRIDIHAUSR thoMAPaing SOmAgUBE Shters the blood

t 1S Plorit ipsol ubl e. A water-sol ubl e conpound
srear}f’@%ri%g:a? )(/)cor?r?pﬁllroges from1l weight %to 80 weight %

nore typically from20 weight %to 50 weight % of the

Form S B TE T S S SRR B3 Sl B systems
such \é@'tgblbts%s%fft 6rhlﬁ‘/ar§10éé§s%%s @érﬁtﬁfrﬂﬂj hWBtiYor h&Fo-BARRAKNES, liquids, or
formil a (') may be in the formof nultiparticul ate

powdb@ad@zenge@ fincludingrliguidyfiped )y ebewsagelse fasll dispersitg dasage forms;

films; @Q%&?%Pff’a&%ﬁéﬁiﬁ&qg@d 'ﬁ%?agdﬁ%ts? eﬁaetgrgﬁ.smt P ﬁ;i (r:ange

0.01 to 99 weight % nore typically in the range 30 to
.80 weight % Oher possible ingredients include anti
Liquid ofgr tpnscolngl‘ugﬁt ssuspeasionsi ngelusinasf | eps and elixirs.  Such
C r l.ati t
formugéolo & r% Fﬁﬁ)‘ﬁé% so%[ 3@% 8291'( %%@I&u drﬁqa 'Eép?é&e,gg(r@%] f8r example,
from egaauétlnl @lntlsydrbMyMpglna@ByibellulaM)l aﬁdamplr@llygeasm;snse a carrier, for

surfactants and tastemaski gents
exama@cmf%}&ﬁc@t ﬁ ﬁM'@Qﬁt&gﬁ&arpéo@%n%aGrrB%P',pF‘@;S%Y'%%i'U'O% or a
Y% n
swtatﬁ%tcglvgé?fod;g)lﬁﬂ'gbﬁr %Hgkgﬂgjss!wggr %gfr%oggd@rr é[%ﬁfe%k@dagents Liquid
formutktioesi mayp atoy ba grepaneddry thmmbnsiﬂtyapora@lflaysdld(;Wbewaple from a
h c[oater dryer, or by freeze-drying or vacuum ng. Solid
S8CN&lyr ul ations for oral adninistration may be fornmul at ed
to be imedi ate and/or nodified rel ease. Mdified

rel ease fornul ations include del ayed-, sustained-, .
The qempasinds afdhe imnendion, may atpst lbel uaad in fagjrdisaabing clashdisintegrating

dosagfqJ E@g sgjcgoadé( {b&gg,ﬂ?gﬁﬁsé?ﬁ ’LE&B%%@C[#'R@@ dIE G]ﬁe%beutlc Patents, 11 (6),

981-986, by Liang and Chen (2001).

For tablet dosage forms, depending on dose, the drug may make up from 1 weight % to
80 weight % of the dosage form, more typically from 5 weight % to 60 weight % of the
dosage form. In addition to the drug, tablets generally contain a disintegrant. Examples
of disintegrants include sodium starch glycolate, sodium carboxymethyl cellulose,
calcium  carboxymethyl  cellulose, croscarmellose  sodium, crospovidone,
polyvinylpyrrolidone, methyl cellulose, microcrystalline cellulose, lower alkyl-substituted
hydroxypropy! cellulose, starch, pregelatinised starch and sodium alginate. Generally,
the disintegrant will comprise from 1 weight % to 25 weight %, preferably from 5 weight

% to 20 weight % of the dosage form.

Binders are generally used to impart cohesive qualities to a tablet formulation. Suitable
binders include microcrystalline cellulose, gelatin, sugars, polyethylene glycol, natural

and synthetic gums, polyvinylpyrrolidone, pregelatinised starch, hydroxypropyl cellulose
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US Patent No. 6,1 06,864. Details of other suitable
rel ease technol ogi es such as high energy dispersions
W(ami)%)ml c and coated partitl es are to be fOREHIE2008/054801
e

and hy (?;WA rﬁ%\%l&%ﬁgﬂe% Oﬂéfbl%ehfgg also.© %Bﬁ?a)m dﬁu%rﬁ]ts B¥ch as lactose
(monemydratee spraydvielde chorelhgdsxte | andyetmusbaddltn’neV\lD(e) mannltol xylitol,

00/ 35298. The conpounds of the i1 nvention
dextroRshi ﬁP@Pé?e&oab'FCéctmW?%’%ta{“ﬁé sehsasat rsé%fﬁ%l ?ﬂ‘f‘ od'baS'C calcium
phosﬂﬂéﬁé'dﬁw dPhtel Nto an internal organ. Suitable means for

parentera adm ni stration include intravenous,

intraarterial, intraperi toneal i ntrathecal,

intraventric intraureth Qtraste

TablelhFALAH APTONA: SAGERP sfUTa45 ARV GHRRIS dHiph @5 sodium laury

sulfatélé%l%él HBte S0 dritbyRIHeY bG@éS ak @flicBAMi8E @hd talc. When present,
adm ni stration include needle (including mcroneedle

surfagenpelitenagents aeay gompgee.frqr@@[bw@lgmd%.tafﬁwe@ht % of the tablet, and

ghdargif}ﬂ%ug&ﬁé %‘?ﬁ8ﬁ%b\%hw%ﬁh n%l weldH oé)?iﬂi)%gq??% such as

salts car bohydrates and bufferl ng agents (preferably
a pHof from3 to 9), but, for some applications,
Tabletmegsowebﬁlyrﬁqr@a@dwrmws Uehas Magnesiin SEQEENG salgyhn stearate,

S I f
anc. R4S SR 9B Adefl 58y APILS B gl stearate win
sodlupymg;ﬂrwﬂvae \AHI]Mcaan1geper@ﬂJ§1rca>t‘np1rr$edforp60 2Htvagight % to 10 weight

o t|o S under ile co ditions, for exanple, by
o, pr?ﬁ%ﬁj}/? rQ)We'Q??éf céééfYQ'ghtb 5b%ﬁﬁ‘ﬁlﬁi'shed usi ng

standard pharmaceutical techni ques well known to those
skilled in the art. The solubility of conmpounds of

Otherf qpossitde ( |ir)gradlledtsi ninchelepraiaoxsitiaots, otolparants erdvouring agents,
0 ncreasgd by the use of appropriate

l.utions ,ma
preser\éprtwﬁp@tnd(}ﬁstlyee@ﬁﬁk&geag,en fich” as the incor porati on of

sol ubi l'i ty-enhanci ng agents. Fornul ations for

parenteral adm nistration g)/ be fornmul ated to be
Exemprarg dablets Qm@tﬁtﬂ Uhﬂdldqogﬁ 8084 deugs . fravp dibioué d Orweight & to about 90

weioh MR P, AR 545 o5 Dl BB o aout 2

weugm%n@lalbdat oy Wehghtl %V@swtég"raﬁmanblefrémra“bdumoezb aeight % to about 10
suspension or as a solid, sem-solid, or thixotropic

weight % LHQf'CﬁBF

Tablet blends may be compressed directly or by roller to form tablets. Tablet blends or
portions of blends may alternatively be wet-, dry-, or melt-granulated, melt congealed, or
extruded before tabletting. The final formulation may comprise one or more layers and

may be coated or uncoated; it may even be encapsulated.

The formulation of tablets is discussed in Pharmaceutical Dosage Forms: Tablets, Vol.
1, by 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 film dosage forms which may be rapidly dissolving or
mucoadhesive and typically comprise a compound of formula |, a film-forming polymer,

a binder, a solvent, a humectant, a plasticiser, a stabiliser or emulsifier, a viscosity-
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adm ni stration as an inplanted depot providing
nodi fi ed rel ease of the actlve conpound. Exanpl es of
W(sumh/oﬁmzml ations include drify- coated stents BETIB2008/054801

oo 3,89, SRS PAFAEIPLLL B9 A A0RA, poro o

than theafmtrpounds of the invention may al so be
adm ni stered topically, (intra)dermally, or
transdermal  to the skin or nucosa. Typical
The %(%P’Hbﬁ&'@fn?orﬁﬂflat(h) %@Wﬁé‘)%‘atél“%bl%% &p! ﬁsol B o ely3iter-soluble
otlons, solutions,” creans, ol ntnents, dusting
comppond dy@icaltr esrapriges frooafreyeighl %sto 8Riweighit Yhesore typically from 20

weighfer 55m01 EPBRE 751 o HEh ABL 5y eroe 0 R, EAPOR s cmpy comprise a

greatérabrré;%rﬁoh %'?f' Hte céhﬁﬂﬁmon VipRally €6 a8 ‘Wélght' eAWrdthe solutes.
petrol at um |tegetroaum glycerin, polyethylene

Alterngitiyelyl theneprppopyd enorgiulec) Ryt R Ghrme of mwtmmmlgte beads.
be incorporated - see, for exanple, J Pharm Sci, 88
(10), 955-958, by Finnin and Morgan (Cctober 1999).

The f%h@‘rmn‘igabélyﬂ‘fert PRy Cse salbtted Slohfinatural p@ly@dcmhﬂdeserpyotems or
i ont ophor esi s, phonophoresis

%%el ectroporation,
synthelit bpeiiceioids ang i¥i typisAbL aresest imdreirange ad1(te, %9 weight %, more

typlca:i_])gr rru a't%l(}@nsgq &? opl?gﬁ&(o} g?]lm (rent gt 2 alt PJo(re}CEr;aSnbe

fornul ated to be i medi ate and/or nodified rel ease.

Otherg/gglg% %dprgerlea &y gr?éu']"@'%ﬁér',ugg%géﬂfs' ?d%@%yﬁg@urings and flavour

r S S he. ng i C
e e e sy I TR ety oM 20 dls "B solvents
(uncludy\m aitd)) gmolientss Hudking cfgentsirantpmadeng (agentse rsuafactants and taste-
a mxture, for exanple, in a dry blend wth

ma%m&:@%@ or as a m xed conponent particle, for

exanpl e, m xed wi th phospholipids, such as

phosphati dyl choline) froma dry powder inhaler, as an
Fllmsaeram@rdzmeawltm tioenirvantiessarei typigatiy prepared, bypamporatlve drying of

i B85 SR SPRRGH RS BEAGHE AP35 42, Tris may b cone

in a d§y osen ,orwuhhelRrtypitaliout cdriBinesecsdten dsydrt @blts freeze-drying or
propellant, such as 1, 1, 1 ,2-tetrafluoroethane or

vacuqnlng 1 2 3, 3, 3-

Solid formulations for oral administration may be formulated to be immediate and/or
modified release. Modified release formulations include delayed-, sustained-, pulsed-,
controlled-, targeted and programmed release.

Suitable modified release formulations for the purposes of the invention are described in
US Patent No. 6,106,864. Details of other suitable release technologies such as high
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

stream, into muscle, or into an internal organ. Suitable means for parenteral
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hept af | uor opr opane, or as nasal drops. For intranasal
use, the powder may conprise a bi oadhesive agent, for
weenpb®32 chit osan or cyclodektrin. The pressuPCEHERE008/054801
admlrﬁg’t?%t?dmerlncf&ldgp’ |r$rt%\?é’r10lﬁt On]rﬁr% rteﬂ%l new é&)%?ﬁone&l, intrathecal,
contains a solution or suspension o nmpound(’s)

intravehtrichar] mteauirétbinalc dntrzrsteninag, mfrad:raem,rrmltremwchmpintrasynowal and
aqueous ethanol, or a suitable alternatjve agent

SUbC%?@%ﬂ%l%ta%ﬂ%'ﬁ?? dphparesierak edRtniatatien ¢ f‘e?ﬂ'é (including
I
R i A e T
an oligolactic acid. Prior to use in a dry powder or
Parerff%rsai?é]rsr‘é@gg%r?{ %Uf)ep Zy#iggllydtéaﬁgglp%u%B@Elgﬁﬁa&gpﬁ dﬁaf/: rc%rr“asirﬁe dexcipients
such ébﬁ%l@abbbbdh?éﬁatég%ﬂd%dﬁél‘ffn@né@entgr(b%f@@blyb% AGH %\f@ﬁ)m 3 t0 9),
by any appropriate conm nuting d, such as spiral

but, fpetsome lappgcatidngi dhbsednqasetbmmqrer@utabupé@rmulaﬁedaas a sterile non-

s URRFOR SR T\ GBRTRIS Ll B2 Bl venice

such 8¥ at@ll&, pyrogen-gekavatar.or _ |
hydroxypropylnethylcellulose) blisters and cartridges

for use in an inhaler or insufflator may be fornulated

The [5@{/) kR Br gaPé)r’ﬁ?ﬁ{) ﬁnewb% JryEoMa IeOEorﬁ(Jﬂ ?ns for example, by

|on base suc [ac

Iyophmtsan@h raayl raagisy beramon@hsmu Usieg stanbarwsphadnmwwneal techniques
[ ium stearate. The | actose may be

mannitol, or.
well k&ﬁW&P&h%S%ﬁk'nggt% S &tm of the monohydr at e,

preferably the latter. Qher suitable excipients
i ncl ude dextran, glucose, nmaltose, sorbitol, xylitol,
The sbiulnilitp o€ comporngs ohftimutae Halisac in thesprepatdtionsdiparéntaral solutions
rnulatlonfo&?guseln an atoms [

may bRL TSR by thsnise O BBpRitaLS SorTaln sechaigues, such as the

incorpctatich Bf §610B81il BNk ehclfgBgehtst he conpound of the
I nvention per "actuation and t he actuation vol une my

vary from1lnm to 100mM . A typical fornulation nmay

Form@%g&ﬁ% igrmﬁ?rge?ﬁ@%fﬁgﬁﬁﬁ%ﬁ@%ﬁm’ %e%ﬁﬁﬂag%be t@l%c%mediate and/or

modifiid fleadd. Wﬂoémbda@te%ls‘ehﬂo@ﬂhurmibnbandaéd demgjiehd saétained-, pulsed-,
erne ' ycol include glycerol and polyet hyl ene
contr@|q¢@otargete and programmed Telease. 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
compound. Examples of such formulations include drug-coated stents and semi-solids
and suspensions comprising drug-loaded poly(d/-lactic-coglycolic)acid (PGLA)

microspheres.

The compounds of the invention may also be administered topically, (intra)dermally, or
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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Sui tabl e flavours, such as nmenthol and | evonenthol, or
sweet eners, such as saccharin or saccharin sodium my
wheooatiehea2 t 0 t hose fornul ati ofs of the invent i BEIT/IB2008/054801
[ d. o]

Penel G RRfiana i RE7 bR b BIARES, s@e PR R RIS 2L Pamm S5 88 (10),
955-958, bpFndiated Norgae (Ovteskratd®9nd/ or nodi fied rel ease

usi ng, for exanple, PG.A. Modified rel ease

formul ati ons include del ayed-, sustained-, pulsed-,
Othergrggéﬁ%yf gg)malta% ﬁfslf%% gﬁg?dgu%géaer bgf‘ésl&?tt?(ﬁ)eo ég%rg hgntophoress
phonazpﬁdrems dmnephoms bandreacsorsdfedie varl \needte-trhed 6. gvd?@wderject“‘"
Bioi a* ered e}]lnount Units in accordance with the
lojegly e‘?{ﬁ)dﬂ:l Y% typically arranged to adninister a
nmet ered dose or "puff containing fromO0.001 ng to 10ny

of the conpound of fornmula (1). The overall daily dose
Formulietipns ipr dapicgl lsdministration angy (g domulgtaco tadvry immediate and/or

modfER pitGndie MRS Blbelst Rl Atee d8950Rine G, SAHRIsE- puised-

contrdlfel-| tavgated @ndiygRenmddirolesser ed rectal ly or
vagi nally, for exanple, in the formof a suppository,

pessary, or enenma. Cocoa butter is a traditional

The c%%%‘iﬁfd%odf%h?%%gn%t 5|%8Lb%f é‘ér‘nﬁﬂé‘n?@@’ F}?ra%¥?llﬁ?of“5§ Shhalation,

as 'appropriate ornu Ions rec
typicedlgtrin rthe tfomah iofra dnypb@délo(mthieatamhe ade letCB’dl &dreexample, in a dry
an d4or nodi fi ed rel ease. Mddified rel ease fornul ati ons

blend; Methy (reteRs. aPE £S %JgtxgpnggmponeBUgaéEge dOMt&*EMRie. | Mixed with
phosﬁtﬂj’ll ﬁ)tse‘%ueﬂ%sob éﬁﬁf‘ﬁglgh@l rﬁ@g?f@%%@%@élﬁlt % an aerosol

ntion may als tered to the eye
sprayofromala ptqqsumaecﬂ )cqnmamete pmm spray, oqxtermsﬁera(pretaralnlysarm atomiser

using SR GG ast S ithBi ot sk REwe IEEUFE" i arcwingut the use
of adnsuigbi&l ;ﬁ‘éﬁél@ﬁt r 3téHon disnch Yde2abfbiRstbethadel sor 1,1,1,2,3,3,3-
bi odegradabl e (e.'g. absorbabl’e gel sponges, col | agen]

heptaddrapsepane dsgisaness| sirops.d-orsniraeasat lusentieapewder may comprise a

p t cul ar systens,

bioadfife 2gehf 3L SAnE Fh e B Raskllier ouch as

crossed-1inked polyacrylic acid, polyvinylalcohol,

hyal uronic acid, a cellulosic polyner for exanple
The pressurised container, pump, spray, atomizer, or nebuliser contains a solution or
suspension of the compound(s) of the invention comprising, for example, ethanol,
aqueous ethanol, or a suitable alternative agent for dispersing, solubilising, or extending
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
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

and cartridges for use in an inhaler or insufflator may be formulated to contain a powder
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hydr oxypr opyl et hyl cel | ul ose, hydroxyet hyl cel | ul ose,
or methyl cellul ose, or a heteropol ysacchahde pol yner,
WO ornveswspl e, gel an gum rray e incorporated t RCBTB2008/054801
mix oﬁlﬁeﬂc@gp ﬁ&?ygﬁéshﬁﬁgn 6‘rf nébg%fﬁl/\)ﬁgpgﬁgé SOEREs8ctose or starch

and d petfonhmmn&)dlﬂr'@rmdmas dnsmflne muh&ov amrraiagnesmm stearate. The
adm ni stration eforrrulatedto be

lactosg iRy PeRIUIYOr s 9ry'|néa§é0rrm@aﬂﬁ @G”P@’q{égee gr%f,eﬁ@plguth%}@ter Other
swtaBIé‘@xH?ﬁe&ﬂ@nﬁ’d@&’e deXiah aﬂ;lﬂ@ se, rHHI'tﬁég “sorSitdlt % lté)l?ﬁ'uctose, sucrose

targeted, or programed edse conpoun S 0

and trfebatlaskea (1) according to the present invention are
particularly suitable for nasal, inhaled and topica
adm ni stration. The conmpounds of the invention may be

A suifebRisdRflion fohmeRitieRl Br e PMBh esBhAdereidihg 'é?éctr&%'i’od%amlcs to
cycl odext hn and suitabl e derivatives thereof

prodq@elq/@wml%trmaglcyatam froabmlugtwﬁgwgmtpﬁmompowdmfdbe invention per

actuai'ﬁ‘rg 321 S{:]taalsﬁ g)'l I ﬁgﬁ’gﬁa? 'v?if lgrﬁm gﬂl icea QEJOH t'Ay t¥%'pal formulation
may &6@prise Emrtomfpobhd & RIr@uRN | oropsomedgiscol sterlle water ethanol and
adm ni strati on. q cycl odext hn conpl exes,

sodiugy aiieriee. &Itérrfasnyﬁos Yerse wisermaay ;bmé@dmnst@ad migqropylene glycol
Incluo%n@%g@ro Shd% Ogjgﬂm&@n‘g‘y%lr ation routes. Both inclusion
conple

non-rncfu Xés may be used. As an
alternative to direct conplexatlon with the drug, the
odextrin S an a X|I|ar addi tive

Swtatpleeﬂavggrsd Séjgprq%meng?qsf@é\qt evgmes Qhp®" $ %gten%sstsuch as saccharin
or sa&ammnédd. $€thd\Pbe HfRRE tBU[ egég@n%st.ﬂ{soagnﬁem?éﬁn J@nﬂended for

mma- cycl odextrins, exanp oun
mhaleldiimé”anasaalcawhlnlwtaeon Appl ications Nos. WD 91/1 1172,
WO 94/ 0251 8 and WD 98/55148. Inasnuch as it may be
desirable to adm nister a conbination of active

FormGI@ﬂBﬁé‘W&Sbnhfa@dllﬂﬁ@ﬁﬁéﬁ adriinistRRioBUhBY IR frniulfali tBhe immediate
particul ar di sease or condition, it is within thescope

and/opf mpdiiegr eglease i usiegit fern exaaple, WBGA. nivloglified rellease ormulatlons
noludgRAPAE" S SRl TRTR - S0 Bl BRota0 2 g reease.
may conveniently

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
0.001mg to 10mg of the compound of formula (1). 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,
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-,

controlled-, targeted and programmed release.
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be conbined in the formof a kit suitable for

co-adm nistration of the conpositions. Thus the kit of
W@ b@9ojeppant i on conpri ses two nore separ at e PCT/IB2008/054801

pharmaceuti cal conpositions, at |east one of which

contains a conmpound of forrmula (I) in accordance with

The ddmepommdanoﬁ the, ingedtioreansy Biso Isepandhistered efictly g thaiaye or ear,
nposi tj ons, such as a container, divided bottle,

or

typ'Caéin'PotBG foBm| OfpdaRst Of ATNKRMIBES SHEPEDRIAN aPrkW'UT'%” fhdsotonic, pH-

adjusfé%gnétér% Hihat @fthé’rafafmﬂﬁa?%ln Oiufaﬁi% ( rngncP aural administration
ta I ke. e it

capsules and t
includenvaritieats, i gelpabtodegraddble eia a&bwrbableagbh spongasi, rapllagen) and

non- bgcl%é ! er&g@?d(o?g?%eﬁ%re;m@pgqﬁ%exa és,s'SBgég@é‘% garticulate or vesicular

systeﬁm@”@@@rﬁ bk Plssomheslbf fu%s%?ﬁeéj%EGS/Mé}tsQIchaésscro%e(ﬁ-‘Hhked polyacrylic
itrating the separate conpositions against one

acid, armlymylaltl:ohdssuwﬁlwom i apidle, a heekulpsicyppelymey, for example,

hydro%y@?@; Eﬁéiwy cgﬁ@%é%ncg}/(?r@é?%@x@ie@ é?é' onr‘r’”fquletﬁ'%y ggllulose or a

heter@sblysacehaatie Qo dyrﬁehlfﬁﬂ@x@mble%rgeﬁan gom, trﬂéyﬂbedlabbfspdﬂé)l%@l together
of the conpoun the invention is typically in the

with ad}ﬂgw@atm $HEN 8S STRTFalNiyn Shierds. ySiJ@h faenilatiers gray also be
dellve(r) 8)% r@ntbg &r%%% ng, dependi ng, of course, on the node

oF adni ni Pratl on. For exanple, oral admnistration or
Formulatioay ésrooslarn/airahadsinisteation maysbeafdrmuldtad torbe immediate and/or

, i-artic ni styation may requi a total .
mOd'fM r%}e%ﬁfsé\%ea'ﬂ?a d@%sél Oﬁ'ﬁuiaé'oméd@C'H‘a O[J@feéi abr§tefnesin pulsed-,
contrd;?%l,nﬂlégqéted@rop rarﬁﬁgdtr‘é sedai |y dose may be

ered |ng |V|ded doses and may, at
t he physician's dlscretlon fall outside of the

The cg?{pm Caldgg)z?%ﬁw.gi n@&]gg -Hggosrgsgésla ?eﬁt@rgrﬁgtgﬂr?gldgﬂy suitable
for néégl ithaf&d ked ta'ﬂﬂéalpébfﬁin%tﬁﬁ’dlow I'l readily be able to
determ ne doses for subjects whose weight falls

outside this range, such as infants and the el derly.

The Sqhgbiad S FRTfdlick i 46S BHRAFE VEL S JubB; macremotecuer

entitied) Guehopd halotestrinr &ad eithble 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.

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
commonly used for these purposes are alpha-, beta- and gamma-cyclodextrins,
examples of which may be found in International Patent Applications Nos. WO
91/11172, WO 94/02518 and WO 98/55148.

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

example, for the purpose of treating a particular disease or condition, it is within the
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The conpounds of formula (1) have the ability to
interact with glucocorticoid receptor and thereby have
wae2uwvdeosange of therapeutic &pplications, as RIEETH20 084154801

scopé ﬁf Hbe %%oln?‘ﬁ’\ e%SﬁLlﬁ%trﬁvcr Bp%ﬁmhﬁﬁgg% & o& tlié}fs at least

9 ucoc Coi'd recep pl ays in

one dfrwrrrm sor‘ﬁlaum; almmpmwﬂtmcnccoaﬂatc@swttlo tmmmmnpnum@y adhveniently
pharmaceutical ly acceptabl e sal

be comhur e F 1BRAAHALG AU ERI4 (9" 4EcAdT BNA AR dra sogwostions.

sai d conmpounds or salts, for use in the treatnent or
t he prevention of diseases, di sorders, and conditions
Thus i thewhiditc loft thee ghverdoor tdomnrtselsettwpt or meré nseparetd p‘ﬁwmaceutical

ComPB?'\/"Sﬁ% In%qnlgfag %,HS:W Vﬁ’l@% S} g%qlﬁg%g&bP% n%gll)l o} Zccordance
with theeheehtidH, mhﬁ@é?%u¥drc§éda\fat%ﬁﬁ?é}bﬁﬁh§ safd Y:@F‘rﬁfbsﬁfons such as a

said corrpounds or salts, for t'he nmanufacture

contaifedi dixiceat botte, omdlwde@aionfmacket Ah sxaRpls OHBS@T aelﬂtsls the familiar

o B BB A e AR b

rret hod of treatnment of a manmmal, including a hunan
tg with a glucocorticoid receptor a%g.ni st
The Nltn%fl Qulﬁgeritw@aﬁ prjticupdy sHitaRle far edministeringdifferent dosage forms,
or R Bl "o RLARA e BbAG e Selhihe fomposiions
duﬁer@h&fdsageumnewdlst yordoctipataly thessspasdte coimsasitibrsoageinistcone another.

or .salt | es f sych di seases, disorders, .and .
To aS@bﬁﬁd}m@%%%q@@ callysppdses direstions %5 zagwms?ratlon and may

be pr@\ﬁ&éd AsthSy SGI%%P& Hérﬁorf’é&” tis and hypersensitivity

reacti ons; tory conditions of the nose, throat
and lungs such as rhinitis, si nu3|t|s ast hma, nasal

chr.oni ¢c_obst r.uc p dlse
For RN BRAIGEIS. NTRR HAHAT by D8 UASRaLROBR &, HecSRmRRUNds of the
mvenﬁé‘ﬁhs %lddﬂ ||@'ﬂﬁ@¥éﬁg%é bqwal Mgl DS mgf DPeYealsh Wﬁﬁ;erange of 0.01
ul'cerative colitlis; auto-immune di seases such
mg tOrMmgodepamdlhgl of eourael @n Plemogeai agreinisation. For example oral

aomifi R "Thn inREDeRS! ARERRERT O (cBIRLAGBIGH | 8" peri-artcutr

adminiSteatis PNy uireya %@Ddbﬁy@o@@ﬂiﬂfﬁ@hl@mlrﬁgQ@nTmTO mg, preferably
i omas and prostate cancer), acquire

from é@ﬁlmggtaemoc”@na_\ﬁestﬁﬁﬁrd@% %st@aﬁb@rﬁdmi%stered in single or divided
doses and may, at the physician’s discretion, fall outside of the typical range given

herein.

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
curative, palliative and prophylactic treatment.

The compounds of formula (I) 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

of all mammals.
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septic shock, graft rejection, enphysema (especially
by patients having COPD), postischaem c |esions,
wW@uiomoemsy hypertension, acut respiratory di SPEBEER008/054801
syndrone, prevention of restenosis after coronary
angi opl asty, Stevens-Johnson syndrome, HELLP syndrone
Thus (taevm\/'eatmn frefatesftos theeroonmpcenes! efmisina)la (Ineomorpharmaceutically
oni ¢ active hepatitis, haematol ogical djsorders

acceqtgtalg salisthgeeof %Mag@gp@utﬁqllﬁ@ccgg [ AP M?‘Sﬁs quﬁegd ‘compounds or
salts, §0€Gsd |CRk! tYeathid® Bf’f@é’?@%n%ﬁgf disBgst® dlgkgrd@Fse%‘?ﬂtcondltlons in

‘i'nvention are use the treatment of
whlcmnheegise@cm'umd atecemtmeimlnvplgedl abesnv&tmona‘wthelsrelates to the use of

the @I ofoH LR nDbe.0t RPHRAERcn D gacihtnfEy cefs thereof o

pharnﬁéﬁé“dt’bbﬁiy aébébtﬁbfe' %Ivﬁ%%%ald‘% Cogdﬁl%)s‘ﬂﬁ e8! @8H the manufacture
obstructive pul nonary di sease and fibrosis;

of a madicament dorythei seatswent oif dla@se@t elﬁqreh@SS aof coanditions in which the

glucoticB Perablon Sy RLOVERS The, iV i afet BB ehies, ta method of

treatni&1&LoTRE Mathrasl idlddiay aamemaes Weiig, wathda glubdgortiietdhréteptor agonist
conjunctivitis. Mre specifically, the present

including el SaidFaEsnaEwill atnh%ffe,céwgcam@@ntd?f 3 epppoand of the formula
O o Y PRIERRSLAURRI R EEER A0 18k of S8 Bty cospravi

soIvatHofssﬁld sompound®e salt. t he treatment of di seases,
di sorders, and conditions selected fromthe group
consisting of: skin diseases of whatever type,

Exan@ldLbPSYich Qﬁ?efé%fregogl §érs; ahh BsHditidrs ﬁ%llﬁfé@ﬂﬁ 'diseases such as

soriasls, rmatltls neur oder mati t
eczerpaurpsbnasmncddm;ﬁMs,ermurtMs/|aqd m@ersemﬁ;v_ltyer;&actlons inflammatory

condifiggnpt & ases et Sad Iisar ) Fo i oy RPHFLP SagRMa, Rasal polyps,

chronR,ebBQtﬁJcﬁlveaﬂ)ulﬁ‘f%'aﬁy di¥eRist | (€ OPDF Rl Sirbsis Onflahah 88y diseases of
type, etiology, or pat hogenems in particular

the infesiing tsusht aatlnﬂ@mma’f@rryb pwek|digrase, fEmntshelispesepand ulcerative

coltisg AT iofieetd sl o RRBHAA T ARE i i g rosis and

dlssemnﬁweﬂgpds sighythiehigtosusastdummarof cohditionsr $ygbe, as  non-infected
etiolo or pathogenesis, in particular asthm that
inflamrgatipn ?COI‘]]UI‘]CtIVItIS) e 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-
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.

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
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menber selected fromthe group consisting of atopic
ast hma, non-atopic asthma, allergic asthnma, atopic
whewaosioal | gE- nedi at ed ast hn®, bronchi al ast hPET/1B2008/054801

dlseag§,5§'?{>nr% cﬁ§é¥3§‘an5 eﬁlbgn&lltlbn%nhnﬁutg ifh mho‘frgéb%%g such as

hophysi o glc Stur bances;, extrinsic

rheumaatomeahrhrytuselamdramtwrttoaldltfoast suich assomjohtilitiest hma of
unknown or i napparent cause, non-atopic asthna,
bronchi tic asthma, enphysematous asthns,

More%@&ﬁlbélﬁc @é’?‘?@%rﬂ%\%ﬁmn%lé@r& et‘n%%%%nﬁcﬁm of®BkHula (1), or

air ma, occupati ona ast hma ctive
pharnaa&duﬁnauaansedpﬂapld)aamrtlheﬂepffourmmrmapeoh@ﬂlgaaccemtable solvates of
i ent

said iR TR Torr i P dBaTReTHe Bsesean lspers, and conditions

selecfél?isﬁférHQﬁé\g?ow cbrﬁ’élétﬁ{w ory airways diseases of
what ever type, etiology, or |oat hogenesis, in

. pakmudm@aesanf whatevat fypee etiolagys apathagenesls; impsrticular eczema,

cBSERET n a9 e BeaN G s TRy e Rz RS, 2R, wpgrsensitviy
oksdotivasi ve pul nonary di sease (COPD), COPD that
i ncl udes _chronic bronchitis, pul monary enphysena or

* d?%‘bﬁ@%d'ﬁgg%oﬁl@he&ﬁ 3N Hﬁ@Ctﬁgﬁé'ladt"éf&ﬁmﬁn@HOWJumls)
ol Q@ésdn?al %E@r{gﬁ’é& Ctﬁlﬁl ol% & o ggﬁ?rirﬂéleawl%@b pnlﬁltlsgﬁr‘)ﬁn@sﬁﬁé BFwhatever type,

I rways o res at or

sgﬂi@logyfeo( p&BSpenesiac ar batttlcolzarcﬁinlmlmyv&)eﬁ is @ member selected from
hyper -reacti vi t%/ consequent to other dr u t her apy and
a }%A&V %C

QUR|i cNsitinon &F purulend K@ NaBguiiient Sinusdisar gcute or chronic
h 0
eg'F*EF%'g%?HS%*hm&ﬁ@*@ﬁ@sW KRRy, GHARreNEla SRSte: e
- edsthntygf woatqvat hage etisiogy, onpathogenesiay inpartiowlar gsthma that is a
flbr sSi s 0|ate with infla ry air di sease; .
a8 Bt thel b s RTRE e aled b hnd 38 8fnic asthma,
t Mﬂ’@rglcetds%rﬂg?’l at@blooﬁirbﬁ&ﬂﬁleﬂgﬁmé&laféﬁ t4QHhRY, bronchial asthma,

ul cerative colitis and Crohn'S di sease; auto-inmmune
dessenies aﬂthmﬁatt@xﬁerastfyp@,, intrinsicogsthmer opasedgexndasitophysiologic

BBAhhEe S BT HeRpoh Dokt By, B aua, fectors, essenta
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
asthma, wheezy infant syndrome and bronchiolytis;

o oObstructive 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
bronchitis, pulmonary emphysema or dyspnea associated 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;

» nasal polyps of whatever type, etiology, or pathogenesis;
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Even nore specifically, the conmpounds according to the
present invention are nore Zfeci fically useful for the
wo e@avemss: of asthma, COPD, aili ergic rhinitis, PEEERE08/054801
. P S&yi eny, a ;
- ORRE: o OAPetel IS SO APEREREIAE) Beriular pumonary

| firegls associadted aathdoflendmatdrytdievaydieobsen, or
pharmaceutically acceptable salts thereof or

+ pRAPTHBEONY CHINSaE cObt 418 o TUEPAR eQf oWPEIAVEr cAvpRurRiSlony, or
ObafBybhesisaf PAALIBCUIERANBTORS RBICIBhh Aitkdde; One
or nore tiona

erapeutic agents to
» caudimmuse eisshses od wtamteeett type, ebiolagy, eopathogene3|s in particular

F i vttt i SRIEPoP oy BRPorET o d PR wdhematosus,
processes including, but not limted to (i)

bronchoconstriction, (ii) inflammtion, (iii) allergy,
Even (mope spegeifiealye e wompoeyndsvicearding tonthes presentdaneergion are more

specifipll Fal RS Reafikd gl An Gty COPEh HiRiechipiiaesal polves

Crohrd$ dideaskoedrdna (ér)d ﬂétﬁria%isﬂha_f maceutical 'y acceptable
salt thereof or armaceutically acceptabl e solvate

of said conpound or salt, or one or nore

| ort i,c0i t
ocoffE IR SreEREREEL AN, SesehL Mgl I ey of e
invention | ophsreh assutidally aoteptdblief ﬁrltsntheoé@fso? ptﬁartﬂm:eapeajty acceptable
As used herein, the terns "co-adn ni stratijon

SOWater%ona%@W rﬁ%‘i‘@ql@lﬂjs ah8als. rearb Asonke iUsRAvas A" COVP@P@F'?” Ayth one or
moretacdr?‘it% Bgﬁc gehféetd BY &Y- é%lrgé}gréﬂ‘?o o péﬁ%rrﬁ Ofo obtain some

era ut|c gents, Is inte to nean,
particdlaely desired thera@edtlc eotudsult hlech =1 Itfmwragtmersildhpiattmmmsmlogically-

relevqrﬂmq%%agé?r ?érbga%;soe{shm%,l at ' rfeq 80 n‘(p)pﬁf drﬁq%{ocpﬁstrlctlon (i)
|anarﬂ?fff}‘éét"rbrPf(||'1)r Qﬁ’ér@?m(rv)Vﬂé%UeSéléﬁr&&%ﬁor( t r%r%nﬁoéyf%bﬁirﬁg such as

into singl e dosage form rel eases said
breatidleapraasnicough. 'srhesaemndaanq/ mqf@ a;a:lmortal rfeetapeytic @gents may also

o Bk hr HE BAPLE LV b AT RGBT ek ik e Plereor or 2

pharni&ssLaieal | acorpedtié Séolt/é)tea opasai@ntomponaédopfsalt, or one or more
treat nent, when such
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.

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:

e 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 together into a single dosage form which releases
said components at substantially the same time to said patient,

e 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
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conmponents are fornul ated apart from each other into
separ ate dosage formswhich are taken at substantially

W0 b@osene2 ti me by said pati em® whereupon sai dPCT/IB2008/054801
c ngnt r
CPR L By SN o B bl Kok B oLpon sei
c ooippoaenisrare oeleased as sulbstahtialinthe sane am tblwldapaméntp
agent(s) to a patient in need of treatnent,

* cOpfeRTi @dé@'@'sfrép%lfét %@haﬁgmp'rﬁt@ﬁw @Hﬁﬂow’t‘d@) qfrfplzsnula (I) and
S f.ar t 0 €
¢ TREEF i J0EREs) BT pateE T, AR e Rt PREE SplcK Togmponents
bate/\mImu@edm apdrtifrors teagh iotimer inttesepepote desatdjecformendtitts are taken

e R P S B P P s Bl teon oo
ﬁﬂﬁlﬁlé‘ﬁét&ﬁh OfyHe? Wdéaﬁéi %mf hEHisa drb) ré‘l?gsed at substantially
er apeut i ¢ 'agent to a pat| I'n need

tdéfarermﬂme&\koessald@ahenbapdnents are fornmul at ed

« CAHATIRt 2 §aURT PERYET CHAWHE CRreh RSy Otegmala (1) and

Cﬂ{é%'éélﬁm b%ent?é%%eﬁtﬁdt%ﬁi Yn n@@g/&rtréé’tﬁférﬁpWHGhYSuch components
adm ni stered at the same and/or different times b

y
saied fosmuiated togethereanth @arsingtay dosagenforihst whieh bgleases said
eiLther the sanme or erent route Swtabltggexa

ofOIPRBP M Bh el afhufP'e rQJ[?Qm%‘a{RH? hWREIPHRON, S DEY

C eomdatatively, Wrdhort bee@@mﬁgyndém@ﬂstbr@ i1Vt kafe @hd/or different
phar maceut i cal | y acceptable salts thereof or

pHaNeRdyesfid @atleryt accept abl e sol vates of said compounds
wherbaGE bbl mat b WvipRbred S dihel hTEARS dr dfi Bl e @
activating protein (FLAP) antagonists, (b) Leukotr| ene

ant agoni sts (LTRAs) including antagonists of LTB4,
Suitaplecexanmpten Ofé%%erLHPEE@pe(‘-E'F JARIH TS MY e yRed rin se@ination with

the COWPAIRRS: of the invention, or pharmaceutically acceptable salts thereof or

es
concurrently,

pharmaceutically acceptable solvates of said compounds or salts, include, but are by no

means limited to:

(a) 5-Lipoxygenase (5-LO) inhibitors or 5-lipoxygenase activating protein (FLAP)
antagonists,

(b) Leukotriene antagonists (LTRAs) including antagonists of LTB4, LTC4, LTD4, and
LTE,,

(c) Inhibitors of leukotriene C4 synthase,

(d) Histamine receptor antagonists including H1, H3 and H4 antagonists,

(e) a4- and ao-adrenoceptor agonist vasoconstrictor sympathomimetic agents for
decongestant use,

(f) PDE inhibitors, e.g. PDE3, PDE4 and PDES5 inhibitors,

(g) Theophylline,

(h) Sodium cromoglycate,

(i) COX inhibitors both non-selective and selective COX-1 or COX-2 inhibitors
(NSAIDs),

(j) Prostaglandin receptor antagonists and inhibitors of prostaglandin synthase such as
hPGDS,
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(d) Hi stam ne receptor antagonists including H1 ,6 H3
and H4 antagonists, (e) CCI and c c2-adrenocept or
W(ag[wm()@tosz/asoconst rictor synp¥thoni metic agentBCT/DB2008/054801

() MG BRI kel artddorf of AR Pefaic Sepsog
(1) Bz:a@rrm@bggt@t@goms)s COX i nhi bi tors bot h non-sel ective
d selective COX-1 or COX-2 inhibitors, (NSAIDs), ('2
(m)MW@C&i@'&@JI%[Htﬂlioﬁlqse@@b'leo@gﬁﬁﬂa@'@ﬂﬂmuérﬁfol AMBNalorS 96{ ities such as
e §LBE. 3 08 YRONETS RYTR, BEBFRA ki ISEAGHD! © V8

antagoni St's or an rnerglc agents

(n) AthtLﬁaﬁtsreﬁm@m%ctagwntusmF q@)radémeecl onal anti bodi es
active ai nst endogenous proinflammtory entities

(0) Acﬂlﬁﬂfprh@ qylle |rt§nr_bltqrwclud_ag MLé\-4 eptagpnistsl 3, 1L1 7A,

n) Anti-tunor necrosis
(p) Kigigis b'rglrzHj FW%?%IE{O?%@PJ%{ %ts,( %o) Adhesi on nol ecul e
(q) Imnimdyuppressivec| adeng, Virelddiagt dalibitsitss, of plheKi [YE- Bathway and

and B2 -receptor antagonists, (q) |munosuppressive
CYSISRPENE; ncl uding inhibitors of the |gE pathway and

) RRLEIRLDEERIRRILRIVED 51 kg, P g P12

(s) TechykinatNikj NKp ahliNKNisZeptodt aNk@gorestept or - ant agoni sts,

() Prblgasir FINIOIGe AR PBpRASASEALTIRE ol trarbder (pirophil elastase
inAiBRGQSI ne A2a receptor agonists and A2b antagoni sts,

(v) I'nhibitors of urokinase,
(u) Adenosine A2a receptor agonists and A2 antagonists,

(v) Inhibitors of urokinase,

(w)Compounds that act on dopamine receptors, such as D2 agonists,

(x) Modulators of the NFxf3 pathway, such as IKK inhibitors,

(y) modulators of cytokine signalling pathyways such as p38 MAP kinase, PI3 kinases,
JAK kinases, syk kinase, EGFR, MK-2, fyn kinases or ITK,

(z) Agents that can be classed as mucolytics or anti-tussive,

(aa) Agents, which enhance or re-sensitise responses to inhaled corticosteroids, such
as e.g. macolide analogues and inhibitors of PI3K5 or AKT1,2,3,

(bb) Antibiotics and antiviral agents effective against micro-organisms which can
colonise the respiratory tract,

(cc) HDAC activators,

(dd) CXCR1, CXCR2 and CXCR3 antagonists,

(ee) Integrin antagonists,

(ff) Chemokines and chemokine receptor antagonists,

(gg) Epithelial sodium channel (ENaC) blockers or Epithelial sodium channel (ENaC)
inhibitors,

(hh)  CRAC ion channel blockers or CRAC inhibitors,

(i) P2Y2 Agonists and other Nucleotide receptor agonists,

(j) P2X7 antagonists,

(kk)  Inhibitors of VAP1,

(Il) Inhibitors of thromboxane,
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(w) Compounds that act on dopam ne receptors, such as
D2 agoni sts, (x) Modul ators of the NFicb pathway, such
W@200pKs90BNhi bi tors, (y) nodulBtors of cytoki nePCT/IB2008/054801

S| I i pat hyways such as p38 MAP ki nase, PI3
(mm)kli\l%éali“e’s%%gAK ki nases, syk kinase, EGFR, MK-2, fyn
(nn) kAdhesisndactbidincluding®deANs ICAM, aorirElb&Mc| assed as
mucol ytics or anti-tussive, (aa) Agents, which enhance
or re-sensitise responses to inhaled corticosteroids,

Acco i I8 I KR TR AR T o o 1he oPfgautigs of formula ()
with: agent s ef fective agai nst nicro-organi sns which can
Co RS VS BB B il SO SETBSHpYR oaing e
| ¥ 896 OnPBAIRY HUNSEI§ - brbirfide, CREFIRIIMA &IBNAafRBMBKIMRIe, oxitropium
receptor antagonistsS, (gg) Epithelial sodium’channel
( EAlEC) NBMstk ebronyde Egragpalmalsaksdiaghdiohannsalty, ERe®nzepine, and

I phi bj t , (hh) CRAC ion channel bl ockers or CRAC
Iﬂqﬁ%e(pgrﬁé (ii1) P2Y2 Agoni sts and ot her Nucl eoti de

I & PEPAGeNdB8MNoP tagonidts )inElddihga Bl ossHeRtime, @¢ifénaline, isoprenaline,
Inﬁ%itors g?bvgﬁ , (1) Int?ibitgta%”of P

t metarereiaeol mepenylephine arehenytpropeanesimire,f qutoiterol, reproterol,
i ncluding. VLAM | nd ELAM . Accardi.ngt he .
oPRUEF Posi i OPRuRi eI SRR erbag. pmbuterol
f nstdral, ( lshiblitdmhol, - tUTHBERFAI NifGrmMdterd?C &iiiMBteRgIONBAY S tHY  agonists
anticholinergic agents including e. ?0

described in = WO “05/080313, WO 05/080324, WO 05/092840 and

WO02007/010356;

- PDE4 inhibitors, in particular inhaled PDE4 inhibitors,

- Theophylline,

- Histaminic receptor antagonists including H1 and H3 antagonists, e.g.

loratadine and methapyrilene; or

- 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 B2-adrenoceptor agonists and
anticholinergic agents. Another preferred aspect includes the triple combination of a
compound according to the present invention together with a f2-adrenoceptor agonist

and an anticholinergic agent.
The following non-limiting examples illustrate the invention:

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
Figure 4/6: PXRD Pattern of Example 2
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i pratropiumsalts, nanely bromde, tiotropiumsalts,
namely brom de, oxitropiumsalts, nanely brom de,
W0 e@9psm sal ts, aclidiniums® ts, perenzepi nePCEIBL008/054801
; I [ = - or agoni sts including e.g.
Flguréegﬁﬁﬁetﬁ&’gnﬁ%%ﬁ] ?ﬁ%%}ﬁ %géf enal i ne, netaproterenol,
Figure By XRDrpattern phEsgmpieopanol am ne, pirbuterol,
reproterol, rimterol, isoetharine, tolobuterol,
carnoterol, albuterol, terbutaline, banbuterol,

ol , sal butanol, tul obuterol fornoterol,
I:’Ro-'(;éﬁeﬂ'%rol , and the agonists described in WO 05/08031
For alB exs@pEs/ 808 2the Tl WEQODZ A entdl ADRINDHSOAS@SEsed:

PDE4 inhibitors, in particular inhaled PDE4
i nhibitors, - Theophylline, - Hi stam nic receptor

DifferdiitRd Stahhind Clomatry{Dsepd H3 ant agoni sts, e.g.

_ or at adi ne and net hapyrifene; or - adenosine A2a _
Differeniial fieanning fiatarimetsy wastpeyiymessesinged TAnnsioones@F900 DSC in
. referr.ed., A [ dj. i ref e o
alumi RS Wi BRI BRI SuRB s SRR Shin hidffed at 20°C per
minutéi dvier 2aejdweof 10rg apesoic orgent 6 goeeCeast 20°anto 300°C depending on

b2- adr enocept or agoni sts and antichol i nergi c agents.

the satnplegeyith Betitpger 988 feEge i ncl udes the triple

conbi nation of a conpound according to the present

i nvention together with a b2-adrenoceptor agonist and
Powder Xanay diffitactionometlage (PXRD)e fol | owi ng non-limting

exanpl illustrate the inventjon: .Fl RES Fi qure 1/6;
The m«g@rhgwgﬂﬁﬁ?@forw&%% Was-dgiRTaNine G Ustigrs BIrkerAXS Lid. D4
powd8f XExARlRadtometer 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-
alpha; 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
(60,11B,160)-6,9-Difluoro-11,16,17,21-tetrahydroxypregna-1,4-diene-3,20-dione

(4bR,6bS,9aR,12S)-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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Figure 3/6: DSC Thernogram for Exanple 2 Figure 4/6:
PXRD Pattern of Exanple 2Figure 5/6: DSC thernogram of
WEMRP6®35 Figure 6/6: PXRD pittern of Exanpl ePGI/IB2008/054801
d[1, 3cF8TcS?% ‘?b 3ah 2?"7%‘“%&& b%ﬂY‘f«ne?%SlJ Sbéﬁﬁﬂlé‘fwas suspended in
Xper i diti'ons were used ferentl

48% Sqamwmgy@wflubromirrcyacél@E(@DODmu @rﬁnmeares‘adimgwmu@ensuon stirred at
Cal orimetry was perforned usi ng”ta TA ] nstrument

ambigRidSmACEAtLtA HhGRH %agn%mere S Og88 65 AR s ol e SUsRENSIon was
then @t &R EER Q) BRAEE £ A5 UB RO PR 3aamL). The

solid dagendasguspented sianpledizanol (QﬁOamh)tamxgmmngaetr@hedgm vacuo. The

e o S PR TRL ek R B8R0 s washeo
with t&"t%ﬁyl & Lbﬂwerfééo@wg)etro )ﬁerdaﬁ‘]e%tfef é&ﬁf)@ﬂﬁé’l 8& d White%olid, 95 %

AN automat i ¢ sanpl’e changer, a the het a
yield, @oﬁhgoneter aut omati ¢ beam di vergence slit, and a PSD

"H NIRRT e SR e B ot didl B tTE LBl 51 (m. 3H), 1.77-

1.87 e‘ml nr-:ltynzmtzsmsm%mrrz maum@ (ﬂfhe1 I-$)O@IC®8TE(¢] W\Hi’) 4@934 ad (m, 1H),
| st being irradiated wt
4.48 ((d;\é\Hal &gt tor=1H). 34 05 (dehgHT }: &1%5 (% 1:'141) t5h£1 R- G%gmt méé 6.08 (s, 1H),
6.26 @Peﬁﬁ?e)dz@gdéqﬁy{ . The anal yses were perforned
ni’‘ome running in continuous node set for

LRMS (ESB: m@cémﬁ[Mdtn]nt per 0.01 8 step over a two theta

range of 2 to 55. EXAMPLES Preparation 1 (6a,1 1b.1

6a)-6.9-Difluoro-1 1,1 6,1 7,21 -tetrahvdroxypregna-1
Preparatigne?e- 3 20- di one F

12S) - 4b, 12- Di f | uor o- 6b- gl ycol oyl - 5- hydr ox
4 Ber{zvm%nég’@g%ﬂg?et r amet hyl -

AT 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 heated 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 % yield, 30.45 g.

"H NMR (400 MHz, CDCl3) 5: 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
4-1[3-(Methylthio)phenyllthiolbenzaldehyde
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4a, 4b, 5, 6, 6a,6b,9a,1 0,1 0a,1 Ob,1 1,1
2- dodecahydro- 2H naphtho[2',1 '":4,5]indeno[1l ,2-d][1

WO 3jodioenost - 2- one (10.3 g, 22.3%6 mol - com nerRCEIB2908/054801
avai | abl ) was suspended in 480 aqueous
hydr of | uoroboric acid ( % he resulting
suspension stirred at anb ure under an
at mosphere of nitrédap £9 ~Fie suspensi on was
then diluted with water (200 m ), fliltered and the
solid washed with water (500 m ). She solid cake was
suspended in nethanol (200 m ) arﬁ concentrated in

A SO'Q{tzcrﬁf%%l@%mmpr?%@éﬁhw f%§ rﬁs,“l)%%‘?rfrﬂgl:),e%regﬁaed as indicated in
RumM@B’hGBUIMvisbb tieint.-(h940), 7mpphBB24et, Hre’racéﬂﬁﬁ)crll'd (_6)0nh|o) \m'agltr@ated with
he title cog(pound as a white solid, 95 %

4- quorongqu@ a6 14 Mlpvists. glrggl)gouovgecg@y(gota@;m qar,pgna?e (19.4 g,
140 r%?n(%)?‘z"ﬁfg%rlft}?’rn%mg }_ét ag’?()éé_ 2.%@%%%%7 o’rl‘réﬁg@éh?%’tﬂ%')@l{spension was

diluted. \0Bh avaies (269 k) and. dgrdqaled Wih ethyyadetate @Hold 3005mL). The

dd, 1 . 5.3 d, 1H), 5.51,-5.69 (. 6. , .
combly cgac( ared) viere pwashad Wi pre [ edf) by zna aried
(magﬂeé&m[éﬂllbﬂwat@') %%rtﬁb' é-'lﬂve%t%ﬁﬁi%ﬂ' pedabtoedive s %IBéMbss oil. The

rom de , 4-fornyl benzeneboronic acid
crude( 28 \gasm@rlﬂﬁdnhw )‘Iasfpattolamnunhtcmat@@r@m ophaitiga gel eluting with

v BRI ARAE oS ) AN PATELIIR 7K DPERfpouns o o

colouﬂégé)oirﬂ33 %’iy]gmqgtgag at 800C under nltrogen for 8
he Tesulting suspension was

'H NMF%bG@Ht H@wﬁ&%hée é%(%ﬁﬂ)ré@%?xéﬁdﬁgrﬁm f’h?e8 (m 1H) °7.73-7.75
(dZH?nSfﬁ‘;ht'on m xture was poured into 10%citric acid (50
’ ") and extracted with ethyl acetate (3-fold 50 m ).
LRMS bePyomiet p@tl [Mrbigini c extracts were washed with brine (
100 M ) and dried (nagnesium sul phate) and the
sol vent renoved in vacuo. The resulting oil was
Prep&tation £#d by col um chromat ography on silica gel
with ethyl acetate: heptane, (0:1 changing to
4-{[(44Hrokyphanyiitred|methglivenzatdetyidel e

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) to give the title compound as a
solid, 62 % yield, 220 mg.
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conpound as a colourless oil, 83 %yield, 30.45 g . 1H
NMR (400 MHz, CDCl 3) d : 4.06 (s, 2H), 7.38-7.17 (m
WA RH090P088-7.79 (m 2H), 9.9PXs, 1H) ppm LRVECT/HSD)8/054801

1 z Y/ r . gt g
H N RR MEE NRCLTIR o 5 b 8854 2 el 2y o8 (@ 2
7.77 @f 2BH (96t l{y) tH), ®) e (xz dibtgpnol ( 19.9 g, 127.3 mmol ),
repared as_indicated in Runpf, P., Bull. soc. chim (
'—RM§§5§5)3, miz 263 Mgdb- 4, in acetonitrile (601L) was
treated with 4-fluorobenzal dehyde ( 13.4 m _, 127
Prendfi® éol | oned by potassium carbonate (19.4 g, 140
— After stirring at anmbient tenperature for 18

3-chidrow-bydtoxyshepgtisicoyanss di luted with water (200 m )
and extracted with ethyl acetate (3-fold 300 ml _). The
conbi ned organic extracts 2 with brine
magn

(2-fold 100 mM ) and dried 1 si um sul phate) and

the solvent renoved in vacus _to-give a colourless oil.
The crude oil was puM@idgd by™~fl as®l col um

e LR e —p
| " . : .

cssoS SFTels 41 & L4 1 SOPENR B O Sacpropanc 5

mL). 2T4@ (scacdblh, midore7. vay mstised, or381F mmibHjes and then [Bis

(riflugspb et Patdpehder (B0 2 ) Rab/hio) Waé 28880 WiG5Wise maintaining the

intern@t {érﬁf}eﬂé\ﬂﬂ;eogélgﬂﬁﬁyd)) hﬁbf%ﬂﬁfﬂf?ﬁ‘&b@gﬂ?é( g@gh’igﬁ t‘fl\eSreaction mixture

solution o - br ononet hyl benzal dehyde
was stimad) faxndl héuby dt &x1290, oot tridn COn&erdgratdd 5n vaolip affording a yellow
1 _4-di oxane ( was degassed and treated wth

10 nL
So”d-tWiétW é@K%UPdM ichiororge ai‘enfﬂ&o) mLAsqng fikered Wﬁ%ugh a pad of
clte] e R e bR S AR B i ks purre oy
flash cohdmm estiramgtograplex bnagilica wet eluting with dichloromethane:heptane (3:7

changing to 0:1 by volume) giving the product as a yellow solid, 30% yield, 5.2g.

'H NMR (400 MHz, CDCls) 5: 5.99 (bs, 1H), 7.06-7.10 (m, 1H), 7.40-7.43 (m, 1H), 7.59
(s, 1H).

LRMS (ESI): m/z 186 [M+H]"

Alternatively, 3-chloro-4-hydroxyphenyl thiocyanate was prepared as follows:

A solution of bromine (0.40 mL, 7.78 mmol) in acetic acid (0.80 mL) was added
dropwise to a suspension of 2-chlorophenol (1.00g, 7.78 mmol) and sodium thiocyanate
(2.27g, 28.0 mmol) in acetic acid (6 mL). The internal temperature was kept between
16°C and 25°C during the addition. The reaction mixture was stirred at ambient
temperature for 1 hour. 30 mL of water and 30 mL of ethyl acetate were then added to
the reaction mixture and it was filtered through a pad of celite®. The layers were
separated and the aqueous layer extracted with ethyl acetate (2-fold 30 mL). The
combined organic layers were dried (magnesium sulphate) and concentrated in vacuo
affording an orange semisolid. This was taken up in 50 mL ethyl acetate and filtered
through a second pad of celite® affording 1.31g dark orange oil. This material was used
in preparation 6 without further purification.
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washed with brine and dried (sodium sul phate) and the
sol vent renoved in vacuo. The crude material was
w@dhe®az by flash col umn chr¥mat ogr aphy on si PCTEB29ed/054801
eluting with heptane:ethyl acetate (9:1 changing to
0:1, by volune) to give the title conpound as a
Prepamaltlod\ 662 %yi eld, 220 ng.1H NWVR (400 MHz, DVMSO-d 6) d

g rg 6.66 (d, 2H), 7.1 3 (d, 2H), 7.38 (d,
20h|<1fm4 mﬁr gbtophenaly 9 54’ (s, 1H), 9.93 (s, 1H) ppm
LRVB (ESI): niz 243 [MH Preparagjijon 5
3-chl or o- 4- hvdr oxyphenyl t vd nate Trinmet hyl silyl
i sot hi ocyanate (24.5 g, 18 in
hexaf | uor oi sopr opanol ﬁ H @dded dropwi se to an
ice cold solution of 2- §h|oropheno| in

hexaf | uor oi sopropanol (30 nL). The reaction m xture
was stirred for 10 mnutes and then [Bis
Lithiugrt Iaﬁjnuiomadfeldddg)(iaeom]ﬂbérm&ﬂi@n(iﬁoterra@ydm:t@ramﬂmo wals 71.0 mmol)

was GGGl S aE 18, AL S el BHUUP 31co Zalror RV Rery! thiocyanate

(4.20 rgeag«z 6 QAMBY)XihWefta ro$l§ﬁahr(<1@0frﬁl’_? {hnaeu hﬂroyenS Tlmeot%actlon mixture
and t hen concentra ed in vacuo affor

was sfisteddandiallewged ot waen tayoom mmrattwmwearﬁeﬁou@o Trie) mixture was
tered th h,a p of . celite iltrate wa
coolefiJfi a5 p8Y Hvenrnod i e F o 1y EiretiTairahifr VB no more
gas ePHI’UhBh Wbsbé/eéd N FROEATriE RCRIBSI Q86 Walkh (§0|rhl9)6\N§§'chen added,
eluting with dichloronethane: heptane (3:7 changi'ng

and tbe 1mixurgopxiiegtedi with ethyleagetatiu2-feld €0 yal ). oW%cﬂOmblned organic

Iayer% %/?rg Fﬁbe% @%6%1%7 nggkg&@ %ﬁé) co%rbtrggggns\%ﬂcu?l_ﬁf?ora Ngga colourless

crysta(llﬁwe ddic, 10BMSyielSRl60g z 186 [ MrH + Al ternatively,
- chl or o- 4- hydr oxyphenyl thi oc anat e was g _éared as

' NMBI HORIMHA, SHICe)i &r3-62 (Br b, r5e 00801, 6.99 0892, y1H)n7.13-7.16

i¢h (0.80 nL) was added dropwi se to a
(m, 1|qﬁspen ?gnl%of 2-chl orophenol (LOOg, 7.78 mmol) and

LRMS (B ynmihil ¢ Jdmbi] ‘e

Preparation 7

4-{[(3-chloro-4-hydroxyphenyl)thiolmethyltbenzaldehyde

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
mmol) in dioxane (150 mL) at room temperature under nitrogen. The reaction mixture
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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(2.27g9, 28.0 mmol) in acetic acid (6 nL). The internal
tenperature was kept between 16C and 25C during the
W(adtd)pmmm The reaction mxtute was stirred atPGiI‘rthem‘/054801

t r 0.
solld.eﬁﬂ‘gl u@pé& \Aeyltﬂﬁ é”r?na@c}ﬁba{%ot elgr(gacﬁj_/@nfom‘a;( mlnutes After

filtratian dhi'staﬁwdaed alliget pellovhsolichés theppuregirodett, 84 yigld, BHH g
1HNIa%/ers wer e separated and_t he_aqueous |ayer extracted

{0 Myl lak @ $-96.(BoRH)30oR1(PS, THE &M M. 1H), 7.02-7.06
r$

(. Pt 2P et T o Tor SBEP R 92 )
LRMSTHES|)wardz 2E&@+HP i n 50 ni et hyl acetate and fil tered

through a second pad of celite(r) affording 1.31g dark

orange oil. This material was used in preparation 6
Prepafatiopig further purification.Preparation 6

Z-chlor o- 4- mer capt opheno | Lithium al um ni um hydri de

3-(Metigthiolpenzenethiobn in tetrahydrofuran, 7 1 .0 m, 7 1.0
nmol ) was added dr opwi se,50 an ice cold sol ution of
3-chl or o- 4- hydr oxyphenyl gCyanate (4.20 g, 22.6

nmol ) in tetrahydrofuran ( _) under nitrogen.
The reaction mxture was stirwNed and all owed to warm
to roomtenperature over 5 hours. The m xture was
cooled to 5C and quenched withga 1:1 m xture of
tetrahydrofuran :water until“no nore gas evol uti on was

A sol(fE" pr b2 S el (8 4 e B w3k eleygrbruren (375
mL, 0e8%t ﬁtrﬁolo Zvdirdatéd With Kiméihgisetaty (8313 oilgamas1 | rapgisllowed by 2-
were dried (sodium sul phate) and concentrated in vacuo

methylfet@hydreiuranc@bauk| dsed gp yiseavashe Togireaulting soiujioal was cooled to

g0 1 9, G (FEnd ity A 55 ) v

added sdropHyvisel Ridintakefihg : thet eribdrafuvie Hbft ti epactidn anixfire below 15°C
followed: by 5-Saty stranydoarora P el t LS R vl ) benaal O e ed under
nitrogen to 50 °C for 4 hours. After cooling to ambient temperature the resulting solution
was treated with tert-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 material prepared by the method of

Rumpf (Bull. soc. chim. (1940), 7, pp. 632-4).

Preparation 9

Sodium hydroxy(4-{[3-(methylthio)phenyl]thiolphenylmethanesulfonate
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Thet hyl am ne (5.0 nL, 35.9 nmol) was added dropw se to
a solution of 2- chloro 4- nmer captophenol (3.60 g, 22.4
worpasb)ewszi 4- br onomet hyl  benzH¥i dehyde (3. 93 g, PABIR2008/054801

mmol ) in dioxane ( 150 nlL) at rogm t egperature under

nitrogen. The reaction m AS™NS ed at room

tenperature for 20 hours. ) was added to

the reaction mixturdQand-i partitioned with

et hyl acetate and brinel (200 nL each) The aqueous

| ayer was re-extract@egw=h et hyl ];sate ( 100 nmL).

The conbi ned organic | ayers were dried over sodi um

sul phate and cong&%r ated in vacuo affording a

yel | owsol i d. Thi s purified by trituration with

N . ¢ o

A sol L O e By P et Bb| P B8 RLP (S a1cr 61280 41,856 mol)
in acetoodrilet (3 84%vg$ edpdrged 24thg nitragenNfdR { 40urvezd tOBCItB)ated with 4-

quoroipeg'%glg 62(3? ﬁj@qmﬂ 51? 8%83?19?)5%"((\@%(?%;1)63&3 éwilgl(g%o(rm_ used as a
line \Aﬂdéh) B i Wh@resﬁlt% édThtlc?r\‘GNas%@a?teGSNltHWM %%réﬁ%kﬁylglﬁﬂrﬁdlne (256

+ Preparation 8 3-(Methylthio)benzenethio |
mL, ZsQA onal)ofe I@we@émyzaﬂeéoutnl@(bﬁﬁ mLotuse(OB@s g.line.\8ash)ransl bneatad to 50°C

underngg}tg lfﬂ?%@ﬂ%ﬂ,@s{){]j’@ﬂré g;ztﬁwg( §§1’u§8 Sg‘s {g)fd\é\%sfool to ambient
températdreved diuted \AmhtéthF/K @édtatey@ lof A@WaBREd With hytﬁ@dhl@ﬁc acid (2M
line wash). The resulting solution was cool ed t

aquegis SRIBHOMOLS dndns %I@'Wﬁ‘ob'%@ioﬂﬁi%ﬂﬂd%Qﬂ@@%@'%ﬂfe@b) and brine
(half §% df%fe%n 1.8 E?;Tﬁ%t es\ﬂﬁlﬁgcgglﬁﬂom\?/?s% enieal [glcgéﬂ% Bftillation at

enper-at U he re ron m xture
atmogphdrioverdssyredo m&u#nbmfrzah)addm‘llutahw(tﬁéce’to_mtrltesellL)asthe resulting

Solutifye s, CORCEB aiesbY iS4 a8 Atosp Ogﬁﬁefpg%%%g?%éovro'éme of 2 L and

| .
d|IuteB‘?/ﬂH %%e%lg ﬁ@%ﬁ?}?%ﬁ@?@czr%%e@%?é% %tl”ﬁtlon g thrgo%%herlc pressure to

a finag e/pbxrae ©d.3 Thelte gmulhngahabmomma@mo@dt @dambtdmtéempemture and

treate \%ﬁﬁa:sd gég%g ﬁ%@i‘ge%b 'Iffg%éﬁzzgt, %%% cg)n@ water (3 L). After

stlrrlnbyéiré)rﬁble‘ht 't@m@@féiuKeﬁMrWﬁ@U% #1l rsuftihg &%e’ﬂ‘i‘sﬁn Was filtered and
| st maintaining the tenperature of th
the swq(@th@ted was washed with water (2-fold 2.5 L) and acetonltrlle (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) 5: 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,5S,6aS,6bS,8R,9aR,10a8S,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 5lindeno[1,2-d][1,3]dioxol-2-one
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bel ow 25 OC. The resulting solution was extracted wth
te/f-butyl methylether (2-fold 250 m _) and the

we orblessaz or gani ¢ phases wer S%washed wi th wat ePCT/BE2008/054801
m ) and concentrated in yﬁguo to give the title
compound as a yellow oil, 78% yield, 42.9 g . This
material was found to b [ Dy mat eri al
prepared by the nethod [
(1940), 7, pp. 632-4).
hvdr oxy(4- {[ 3- ( metChy | £+
pt hi o) phenyl ) net h
3- (et hyl t hi 0) ben
8 (290 g, 1.85%6

s £s prepared in Preparation

ene
|_alcetonltrlle (3 L) was sparged

wi th nitroge gur ‘and then treated with 4-

fl uor obenzaPdehyde (196 ml _, 1.856 nol) followed by

acetonitrile (150 m,:_ used as a line wash). The
resulting solution was treated with 1, 1

(4bR, BbS Q%R tIES; aﬁEIchDif@loﬁcblESdLglﬁcd@ﬁﬁi I‘ﬂ/d_rox? 4@1‘63’!8!8)—tetramethyl-
acetoni tri

4a 4%5@3 %8aﬁ@a1%1%1édé’c=ﬂg¢myﬁm ﬁb'g'é@PthB@ [2161 H&Jmenoﬂ 2-
dl, 3]&18x6|6§8hé' (@ go ufﬁ}géﬁﬁ% ! QLWBﬁni tedc%@%fb%sﬁgébtamed in

erature an eth
Prepaavattdrred wamghmrmrmuﬂ pwias aatded! (oZa/h acmeolaissm'oédjslmplension of sand

(80 o1 JOUaRe WBT REL) s EheRnaaCnIgriS a0 (AL £Q dipHguas added
drop Wé%{/é’r%"fﬁﬁlu?ég‘ﬁﬁﬂ‘ttﬁéﬁ &K %Iuﬁioﬁt étméﬁ bPBnfient tempderature for 21

at nospheric pressure to a volune L and dil
hourswi $dtueated osadiurm| eicaddnate tswdauttoemsm QO mgL)SMJast Addeavde the reaction

mixtufed WFPE eV FoStele (4 Fofiod i SBURGRT ST 8HY Spen fiterea.
The M waBGRMSHERE sthb3atdiaséd Isbaunﬁ)rbu@trb@rﬁét@sm@trom (50 mL), and then

pressure to a final volune of L. The resulting
ethyl ggetate di OlaLeodhe cequeausbiayat wm@pa&at% aé\ddexhr@rete@ovvlth ethyl

acetafd | i;fo"i‘d 0L %%?S’C%iwer TRIGiS bt Werbwllsned Ritf brine (100

Ing a
mL) dr@mﬁédi(MEgnéQUrrﬁgulbhaWei) athhlethewaitrrgrrmﬂemwmomae resulting
filtered and the solid col|ected Wi th wate
viscoys yelpy ail 6 Q_}J)ém?tﬁ ditetednvith |[P(é'\/|(e¢*h¥"o¢'@et§tes(9_5‘ byplume), which

esu 81y MBS 8L 950 pREL 8chfed rpBS Sher ang
the rrtdheri@usasemecnystaﬂmdfﬁrd)ﬂneetegll acetatdenegibne (dels byagdlache) to afford
whitevc\:'ir;sl%alline material, 44% vyield, 4.369.

'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),
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]*

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 DSC 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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acetonitrile (2-fold 1 L) and dried in vacuo at 50 0C
to give the title conpound as a white solid, 55%
WQR@bMH690368. 7 g . 1H NVR (400*0vHz, DVSO-d 6) dPCT/BB2408/054801
(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 Exanple 1
The (c&&ﬁalﬂrh)& o6 aFobbS&eBRyPalel frateds Odsctibed above also has the
% (4- Benzy I henyl ) - 4b, 12-di f| uqr o- 6b|vc 03/
Charagt @HP%)%DOWH '@ ‘?jic%?ﬁmndﬂagﬂ?‘@eé %53365' t'P” @Ltt% of Figure 2.

The rflrgllﬂ dﬁ:rﬂﬂ]ra&te?lsﬁ@%%‘é@\éﬁjé At &2 18BNYBY 24.3 anotepd QR theta +
0.1 degtéds @xiblet?ant afethineh GivdmRn1agk-#b, 12- Di f | uor o- 6b-gly

col oyl

- 5- hydr oxy- 4a, 6a, 8, 8-t etranet hyl -

48, 40, 5, 6,68,613,93,1 0,1 0a,1 0Ob,1 1,1

2- d°deca3yﬁé&F%HﬁP@a‘P§ Q%tgﬂstﬂéka[iB%%s RY RN Y - 2-

4- Benzyl benzal dehyde as obtained in Preparation 2 (

d[1,3]

10. 4 g,
suspensi
aqueous
drop W g
at anbi 6
bi car bon
reacti or
and the

was washed
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aqueous
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extract s
(magnesi
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col | ect 6
was recr
by vol un
yield, 4

EQ nwnl \

wac addad

o—ah |ﬁa ﬁnIH cf|rra

eqd

on A1918 anc
petdhedt i g
e Ouvdr1p 1

Tt oo™

i nut es and

t oIAU”QII%
2- Tbe?@m)l
tH@ﬁ(lhb

80 mtedmg I~

qu on st

0

|

rred

nt tgeper 3
ate gl uti

m g .6r e,
sol L‘lﬁlt n 9

Sd

, t hen
I ay\;éd'
B4d 5
vveﬂé sh
um $6i0hat
| tihg.9vi sq
It et hyl1 acd
I n1pI7eci
d byofa I tr
yst aplqi seq
) bggaffd

1t ur e2 or 2
on 8310
follpgyed b
tirr and
it uraj'ed so

e) #40t he
ous e | ow
tate8.Q9: 1
itatson of
atiqgn.4 Af t
f r oqpet hy

rd\/\@tec

M—I

et hyl. ace
sepay gt ed

m )7 and

ed P8h br|ne

1 h2eibs. S

_) »pp adc
y etdyb ace
the@ fli | t4
o[ un, l,scart
at e 100

ract
-Inbi 1]
460 m
sol :
0i 13Q9.810 ¢
by31.0l uns
sol 3212mat g

2 dBYQ”Q

b

hnd
th

bat ur aed s
ed t1@.t he

tat &54100 M

red.,the s
onat & ,sol uf
i )§4The
ed h et
ed ordgani c
) abd dri
moved7in v
) wal.4di | ut
), whibch

ri al3ghi ch
the gateri
heptape (4
mat eﬁ|3al

bdi um

)

hnd
i on

Nyl

pd
hCcUuo.
ed

§) d 0. 82
a2

369, 11H NVR (ﬁ 0

I o
1N

LJ |\‘

3H), 1.45

\JII} J. . \J J.II} J.. U

Example 2
(4aS.4bR,5S,6aS,6bS,8R,9aR,10aS,10bS,12S)-4b,12-difluoro-6b-glycoloyl-5-hydroxy-
4a,6a-dimethyl-8-(4-{[3-(methylthio)phenyl]thio}phenyl)-
4a,4b,5,6,6a,6b,92,10,10a,10b,11,12-dodecahydro-2H-naphtho[2',1":4 ,5]indeno[1,2-
d][1,3]dioxol-2-one
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1.71 (m 3H), 1.97-2.03 (m 1H) 2.1 6-2.30 (m 2H),
2.51 -2.65 (m 1H), 3.87 (s, 2H), 4.12-4.18 (m 1H),
We2m9Beqar, 1H), 4.46 (dd, 1ML 4.91 (d, 1H), BCDBB20e8/054801

A su%ﬁ%bs'%%d'oql a1éf§%§a§-§g§- fﬂ&)rc}-g')] 16)51775%1 gﬁgl’?\é@ky#e%ga-1 4-diene-
3,20- c?loﬁé (8 draiped ihRMBredabhtlon Mz £ ?/H"hﬁ ArseaTpl @nd  4-{[3-
was an%leiqsed by di fferentl scanni n

(metrwgh@,)ph@*ty,lmﬁn@}[bggy_a ¥d@ asakiainedrin Fyeeatadiogod o4, 17.28 mmol)
in 1 4@’8&5‘%@{75 %ﬁ%%%%& tﬁ”ﬂnSBE Uﬁ‘wd éhgt}eomo¢12831 mmol). The

ure |"at i ne

susper@idreweemdjomj tnoa tMernbbﬂh aid ?rﬁ@oﬁorﬂ@thﬂmesarpy]ehm émdee? 5mL, 82
rm produced by the process described, above al so

mmoI@ Méasc redget @tﬁieﬁtﬁt'é%”gs I%v(}ﬁofrh thH@e@éVrﬁeB}SogﬁlrﬁgﬁW’&Qﬂer?“Xture was
diluted Wit \ﬁfatfe?s(?@b' ,qlngp;ﬁot exitalle F%\/&Hrgthg} a%%?aéém(gr\‘og ng mL). The

characteristic peaks are at
comb%dZor@agroe@etraZ:Jcs bmra wa&hbddm@h weﬁerZ(Qt)lehla) and baine (2 foId 150 mL)
rther given Characteri st_IJ
and dﬂgglgglagg%s%ﬁbhpga e ent removed in vacuo. The crude gum was

purlfléd“f%?' fﬂeke% %&u@rﬂw’scﬁp&ngﬁg %ﬁwyl o@@llcé%ﬁell}tﬁ@ with- Heptane:tert- -butyl

| uor o- 6b- gl vcol oy Rvdr oxy-

methylaetear d#rechgngisg (1o- 4[03 Qmohwe)htr@)wpwethyhamtane)qﬂmn@¢etate (3:7
- 43 4h 5,6 6a 0,1 19p. 1 1.1
Cha”dif‘%og% Qhﬁd&j %@Eﬂtﬁ% 9“’31 E’YY ﬁd@ﬁ%n Fythey; jlash  column

chromatdgt |or12$|ﬂd§1;§3 eBYIBIERG SN @rﬁtahé@th atBtate (4:1 changing to 2:3, b
16&3%%18 uoreollg16%7 )A ( ging y

V0|Um&)eﬂ&%?df&b|ﬁyfp$@|ghaﬂls SSPJldu\éﬁ%feqyat?“tﬁesnf@@ﬁwt@n% and then

from %&at@’ Vt&g \feﬂthet |I@tﬁ§>r@? o & lv%hl%nsdoaléi g étélyrl]eé%, 193g.
'H NI\H’RG(HGOMH—IDrDBIS(G-dé) @ 0 83. (§83H’Jmlé)3 i r53l(n4 1JI+I);>><Ia¢$(s(,B(I}I) 1.65-
s treated wt gnes um sul_pha & 5%
1.71 ij). 11%2&%%@4)@8 ag- oot} 8- (ﬁa@ ), B r?ﬁﬁ&m 1H),
bf t h
4164 g O AP ET BB e P 4. 9818 U, 20 ¢ L B3, R 2 0065
(m, 1Hhe. 4018 (emw&alsl) . 1I®|($dll-w 6r26/\ﬁr2@r(r’r( 21011)) 057 &ddm, 1H), 7.18-

7.20 Y IS W) 752 Ht i 2 P Y B 29 % TahrH), $'91-7.43 (d, 2H)

ppm.
LRMS (ESI): m/z 655 [M+H]*

Alternatively, the titte compound was prepared as follows:

A suspension of (6a,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
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-butyl 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
washed with sodium hydrogen carbonate (10% aqueous solution, 2-fold 2.2 L) and
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conbi ned organic extracts were washed wth water (200
m ) and brine (2-fold 150 m ) and dried (magnesi um
waeiophetdd and the sol vent reffoved in vacuo. TPET/MB20e054801
I‘ f 4 n ,
wash&ﬂ’ Mﬁ\?ﬂlgg ZI% ?’?ng%vé t%siﬂ n;cféb‘%n%ﬂ{ gﬁ%;‘/tﬁfé?@{?%nl(& the filtrate was
conceettnfmed (A vacuhngmove 6.26: 0 of Bglvent. ulmeg résidoe widshallowed to cool to
35 °CV@§)t ane; et hyl acetate (3:7 chan

1, by
d s tacomin RORaRene & 1 SIRNGthi copdaiaebeaiiemperate and
stlrred?lFtSrOT@th%QlFfph%e%sﬁltlnbc%s%%hﬁﬂn%éé‘Qllt\%éd%nd {he solid was washed

pent ane: et acetate angi ng t y vol une
with Zgbutammy;e(IZI fmm adl). dTha mod;ldsmas duspandazt iy strainol ¢aehatured with 2-

butanfpﬁglrngzl:g non gaqg %ﬁﬁlugeog g%ﬁé%%érﬁ %Ilé\(/)vegl Vec%cr)]eto ambient
tempé"étlh*'@R (I'ﬂgore%ﬁlng@@%&sﬁ)n Ol/as ﬁ]te‘?éd(éh(d %’T& solid 4@ad washed with
ethanpl gdergatol@ with 12-Iputa21011¢, 2. fBD ?nbr) any , acgtamtrl (&5 (9GHML). The solid

was %ﬁ?}gnﬁeggﬁ %gétoﬂ:%lre é%g)?atn%zlﬁ_é[bd égbéfgflLdé%R(iiSea?ecg W’fh acetonitrile

(1.3Lpadcbné&dntfdted Hy')dlstﬁlaﬁénfat%@rnbl@bhéﬂr@ pre&strdrdriove P7 L of solvent.
6.26-6.29 (m 1H), 7.05-7.07 (m

The resylting spspensien Wgs ti¢gted wlgvaqetggtrﬂenm Zﬁ)L)Sapdgheatyeégg reflux and
was e o gebL i g Spetelr P The Rt slieoidn B fitored anc

the sal&d vals| washed%sthsarmﬁemltme qR-félda4 50 milb, and dried in vacuo at 40 °C to
6, 9-di fl uoro

give t%? é‘%lﬁmrﬁ%ﬁﬂé'@ Sojidd?%%e)l'eé 387/ diBne as obt ai ned
The c'o d’u‘ﬁB%?é ?gfblﬂecgﬁ/% @ent)i'ca@ég tﬁ@Eém@B%ﬁ%ﬁﬁ%ﬁ Bk)prewous

hat e In acetonitri
methomhs stirred under nitrogen for 18 hours. Sodium
hydroxy(4-{[3- (et hyl thi o) phenyl ] thi o} phenyl ) met hanesu
| fonate as obtained in preparation 9 (460 g, 1.26 nol)

A sarﬁ@l& M%d?%ﬂg df ol E&BBthMBASAIRRMAG QD thas st rh@ﬂffd@' as here above
trlfluoronethanesuIFhonlc acid (443 ni,

descruhﬁgl wasvaineseddiyndifferantig swnlmrp@hoamt@/ @S(ﬁhwlth a ramp from 10

to 30 BEPE IR AT st e Bl BKEM NPt BEREERY 414.5°C whicn is

likely % tbrresparid/io ae @hplsty( #hé nelt Rrebssaied af 484.8E¢ . NE corresponding

thermogram is shown in Figure 3.

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



10

15

transferred to a separator, using further n-butyl
acetate (400 nL) as a |ine wash. The phases were
waepanetarl and the organic phBse was washed wi REIT/ 20687054801

(130/4acL4?JegnFa%S?| %ﬁwa%étgr@t?ﬁfblkgd‘zé% IQ@]%'?l E&%qﬁ_)gé' %t e (

water (2.2 L). The resulting suspension was flltered
and the fidltrate was concentrated in vacuyo to renove
4.26 L of [solAegle. Th idue ABagleal ||o cpol to
35 0C and |t r akhata wi | ﬁtéﬁhfanaﬂ'@qta Ll Wﬁ%?n%g}ll owed to
cool to ambi ¢OHgnperat’® and ¢4 0ed for °§ holrr s.
The resul {1 ng ggspensi og was| 71 Itey ed [and2ple sol i d
was washed wi yip @- bu a?y@ (|2- f@l3cb2 L). Theg sollid was

suspended|in qtz' nol ur ed Haf - b? ghong, 8 L)
and heatedto1' | ux| f mnuzt da wed |t o
cool to anbientIenpe 9& sultl n 3 uspensi on
was filtened a the|s é was zgj hanol
(denatured wt -but a ) afllg
acetonitrille (@Eﬁ) nmL soI i & uspéﬁ(?ed | n

acetonitrile (12:% L) ar7d) healt ed 2t7o7 refI ux1add t1eated
with acetonitriZle ( L 1600 ahd SOent|r at d.1by
distillatifon d7. At nosp&.2c [presOB e rlenolR.12. 7|L of
sol vent. The r@sul ti ng Bu3pensi @1.7as [treadpsd wjth
acetonthl e ( »0.005 L) aglzheatecqtd refl uxqgand pas

al lowed 19 cogp 40 afbignf tlenpeyasure. The qresulting

SUSpenSI oI wWas IIIll:‘ eu dllu llll:‘ bUI I U was V\Idblll:‘u Wlth
acetonitrile (2-fold 450 nL) and dried in vacuo at 40
xamtao gi ve the title conpound as a white solid, 37%
307. 3

\ glveplayka-hydroxy-
p accordlng to

' ' was anal ysed by

4a 4b05 61‘6@@15193&“0 mmﬁb nq 1(%dodecaklvd\;0 QBES@phthol2'.4':4 8timdeno[1,2-
I ﬁi |é£ to 300 C at 20Cmn. A first endothermc event
dif.3 bserved at 114.5C which is likely to

correspond to an inpurity. Hbe nelt is observed at

184.8C. The corresponding th [

Figure 3 . The crystallipe f

process descri bed above als

HO

A suspension of (6a,11B,16a)-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)thiolmethyl}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 uL, 0.49 mmol). After stirring for one day
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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characteristics shown in the correspondi ng Powder
X-ray diffraction pattern of F| gure 4 . The main

W@ b@pactsz i sti c peaks are at .0, 16.5, 17.0,PQUIRR0e8N$4801
mL) a%ur?ﬁ'h &gﬁ\ﬁgﬂ%lu rﬁ?}%tt@l erZilr‘bd%Q(/g gfneé\}%%f/ﬂ o3 fe crude material

was gurifieaicbe flashi colit¥RIxhreaietodraphipompiliea Zdbetuiige wdh heptane:ethyl
%—4& S, 4bR, 58S, 6aS, 6bS, 8R 9aR 1 QaS, 10bS, 12S)-4b.1

acetate (31 |q§1@pgmgbtoqq Jcby y9[ung;a Hpcg%g(y]e title compound as a white solid, 14

0 (4- hvdr oxyphenyl )t hi olnet hyl ) phenyl ) - 4a, 6a- di ne

A’y'e%[]%'{”éa 4b, 5,6, 6a,6b,9a, 1 0,1 Oa, 10b, 11,1

'H NMRd@@@cMszﬁms&@@mmaﬁz{s aH), 1 455(s, r&H—bndrﬁ (; 1Hi)p1.62-1.73 (m,

3H), %gidé B8 g f-2 PR uR] 2051281 (. "), 2.65-2.70 (m, 1H), 4.01

(s, 2H)t at’f&lhmr gﬁyﬂﬁigﬁeokddhﬁb enes (@, Zﬂr)d5%e(ta$H?b5 .38N8d2H), 5.48
Prepara )

(m, 1Hyoﬁ éﬁyﬁoﬁbrﬁm N é]1ﬁe(lsh;1?|}),b@ﬁ£a(lddeﬁll]|de6 as (dbébl),nédﬁl(d 2H), 7.24
61 mmol ) in 1, 4-di oxane (3
(m, 3'#5 e;pgmé "ﬂ?n)egéslém pcﬁ) ‘ed magnesi um suI phate (430
LRMSTQ_{sg @/z 63®[W+ANd t hf | uor omet hanesul phonic acid (43
.49 mmol ). After stirring for one day the
reactl on mxture was filtered and the solid collected
washed with ethyl acetate (20 ml ). The conbi ned
Exarrﬂ;lﬁ_él_r ates were poured into water (100 m ) and
(4aS ¢BR(58.6a8,08S,8RGAR) [l 0a$ £0b6e1 IS)-4toH -diuorb-Qb-gybeloyl-5-hydroxy-

th brine
# t he sol vent

' 45]gnde~:ﬂ®é1 @tdﬂﬂl 3@@10&260“63 1 changl ng to 0:1, by
volune) to give the title npound as a white solid,
14 %yield, 2 1 ny. 1HN 400|\/Hz DI\/BOdG)d:

0.85 (s, 3H),1 .48 (s, 1. 5 <1 .73
\;' f
4. 94 (d 1H 5 05

(m 3H) 2.01 205(m

4. :

(t, 1H), 5.43 (s, 48 (m) 1H), 5. 55- z (m
1

(

2.25-2.31 (m 1H),
, 1H), 666(d 2H), 7.1 3
(d, 2H), 9.48 (s, 1H) ppm

(4aS,4bR,58,6aS,6bS,8R,9aR,10aS,10bS,12S)-4b,12-Difluoro-6b-glycoloyl- 5
5-hydroxy-4a,6a-dimethyl-8-(4-{[3-(methylthio)phenyl]thio}phenyl)-
4a,4b,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 ethyl 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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LRVS (ESI): mz 639 [ MtH + Exanple 4
(4aS, 4bR 58S, 6aS, 6bS, 8R, 9aR 1 GaS, 10bS, 12S)-4b.1
WQ2@9069%82 0- 6b- gl vcol oyl - VY oxy- PCT/IB2008/054801

d.chlo‘e}é‘m@@éﬂf%gwg 21%4 tglb\?’gﬁﬁgét 3&5 fﬁ\& He“%%?e Q:%iﬁﬁ{du”d%@%%hlte solid,

61% yeldip@e¢0ahy.dr o- 2H napht hor2 ' . 1': 4. 51i ndenoM . 2- dI M

1 31dj oxol - 2- one (4aS,_4bR 5S, 6aS 6bS, 8R, 9aR 1 Oa
H NMBs(@onmtpMSQ 8BY B ORT. BTy dertyp. 3a). 147159 (m, 1H), 1.65-

1.78 ﬁn ?H?}enyl’l“?og bﬂﬁg} ?y’é %zﬂg{n[ %rg”?tdwtﬂ @%W@?I{ébh (m, 3H),

4.18- QQﬁo@EcaHydMSQ%lﬁap(lnm holHR’ 4.98" (04, 18]); iSntBoT3L (m2-1Hy] B152 (s, 1H),

5.53-5,381 (it S Sehaed o he bald Gor D babe bl Fp6r a7 (d: TH), 7.41-

748@7514m17|54 a;nghmol\:,g? E,rh an ice-bath before the

dropwi se addition o ydrogen peroxi de (30% wei ght in
LRMSWESH;, m#087 hM+1]*79 nmol ). The reaction was stirred at
anbi ent tenperature for 90 m nutes. The reaction
m xture was then poured into a 25% w v aqueous
e i on of sodium sul phite (30 m ). The aqueous

aﬁe was extracted with eth acetatecin:%fold 50 M )
(4aS.4bR.9hbas&BS.8R Pakt.48ad J Oboy, 2&»):—&-(4#[:(3 flaredt-( sodi um

hydro§gé}ﬁ)§@@|og@gthg!}§tg @h)‘fﬁl BH;{- cﬂﬂﬁéfr%gg- 6-9@680&?—5-&%3 %&II 4%a-

dlmetbvll -44 Ab a6 Gelbxrdati Oridan 0th di dRt dodevehhdme2HAet hanol
| une) e the tiyle conpound as a white

@OXQI-2-9[E

: NVR (400 MHz, DMSO-d6) d
T 0. 87 (s 3H) 150(s 3H), 1.47-1 .59 (m 1H),
1.65- 1.78 (m 3H), 2.01 -2.09 (m 1H), 2.1 7-2.34 (m
2H), 2.58-2.71 (m 1H), 2.74 (m 3H), 4.1 8-4.26Q
2H), 4.52-4.58 (m 1H)HQ. 98 (d, 1H), 5.1
1H), 5.52 (s, 1H), 5.53-5.54 (m__1H),. 5. 58

1H, 6.1 2 (s, 1H), .31(dd, 2z . 278(d, .
- 7.48 (m 5H), 7.54°~%'64 (m ppm LRVS (ESI)
mz 671 [ MtH] + O—u

Trifluoromethanesulfonic 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),

(6a,,11B,160)-6,9-difluoro-11,16,17,21-tetrahydroxypregna-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
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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Exanple 5 (4aS 4bR, 5S, 6aS, 6bS, 8R, 9aR, 1 0aS, 1 0bS, 1
2S) - 8- (4- n8- chl or o- 4-
wmmmwmwenymm olnet hyl) ptEnyl ) - 4b, 12- di f | UREDIERDESYI54801

(S|I|ca0§@ %aYL]’tlngot)l?(r‘? f%oré%&i@%rt%ﬁ{/e@?%no}ﬂﬁ%&?pﬁa@g@ @2985’}0% volume)

to affordda 5kilodeioam (GZOCQ)MTh&ldAaenakeﬂu@nle hot ethyl acetate and seeded to
Tri fl uor omet hanesul f oni ¢ aci d

mducg,dgeglgaa@orarmglgj wasfitered |Q{|%qjgﬁgggng),ﬁ] B‘}g pal)e yellow solid.

3 r e
e folidiaite fefe MaREBRERY AU SRTR B, osigt, v seose t
produt8. 8 sevarid prc(p6af 1.46gb Thiayas ropedted uthordltihelto6yidld7g final crop of

2. 4OgI ﬁfﬁﬁﬁa%ﬁg%ﬁég g?co}{@blge 'f%%gtrlg%%dd E&éﬁx@bt%h{]eeqiltered and
dried 8¥bfdhg 3(5y §f2pege_¥5ﬁo\§ son@! 2791 i@getoni trile (80 ni )

under hitrogen he reaction m xture was stirred at

'H NIgR1(490 Moz, ADM&Q -So ) Bief.86o(s: &if)orita (L e3tatled8(1.300M, 1H), 1.62-

177 [h-pHiragTea 08 i B B BP 2 Rh 2552 B s oo o 20

4.16- 45l2|4|0@ﬁt 291) aanetsczpsse(m r’ﬁl’éI)Sdﬂr 93 4vacctqm afH o Hgs a1y, 05\/60 5.53 (m,
ol urm_ chr omat ogr aphy

TH), §§|5r5 6& (géal ‘)/ZI;'I)u5+Q$g5Mt(ﬁﬂ d‘”@H)oﬁd@efﬁhaHé) r@eﬂr@ (i, 1H), 6.85-

0 o f
6.88 %f gﬁg f?ggﬁr;'rw ht sHa’/géé?ur'?%Qﬁ’ pﬁlﬁ g%l) (@{/ 1(” ash coI um
LRMS (EShatntg8 ZpM] sil i ca gel ) eluting with
di chl or onet hane: nnet hanol ( 100: 0 changing to 90:1 0
by volune) to afford a yellow foam (6.0 g). This was
A sar RN PPeDiInd e Bl a8 Y2 Rpicr SEARTN0 SAI2EHERy (DSC) with 2
ramp &fdror th%y td .308§Cpal 20%eimiowTsel D8C Trermuogrrérer obtaqest & shown in

Fourd 38 R B 0S8 i bS50 2 Wi met. peaking
at 25%¢peated a third tinme to yield a final crop of 2.4Qg.

All three batches were conbined and triturated in hot
ethyl acetate, filtered and dried affording 3.5g of

The gf&’sgalm%l %gm?gér'ogg&gg Tﬁg'oﬁtedpr E&%%@% M‘%b@%ys%%% has the

charatteffidticd shdwhm tﬁé"k:orrés@dndl %V\(dér X Hy didfrdct®noaferh of Figure 6.
2H), 2.55-2.72 (m 1H), % I—P)
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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wer e seeded at app

red

5000

exp4é@8ses humdi2.45R, which

dr|V|ng expreSS|on of the luciferase gene.
8 & i n DVEM rredl um

Iagﬂ

enment ed
ﬁﬁg%assessed in in vitro

TNF-a release assays which are predictive of anti-inflammatory activity in vivo.

Glucococorticoid receptor (GR) agonist potency was determined

in the human

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 luciferase gene.

Frozen SW1353 cells were revived in DMEM medium, without sodium pyruvate or
phenol red, supplemented with 2 mM L-glutamine, 1 ug/ml insulin, 2 mg/ml lactalbumin
hydrosylate and 0.5 ug/ml ascorbate. Cells were seeded at approximately 5000
cells/well (35 ul/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)
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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cells/well (35 m/well) in 384-well clear bottom
tissue culture treated plat es Steroi d dose-response
wal20anses were prepared in stroid dil uent ( PBSI/IB2008/054801

dexafifeBh P uat éﬂ“g@a@i’%@%a@% Relhteh 38 B0 BP0 an aivs

% C@?‘éﬁné@pﬁé}‘eﬁﬂ mhlﬁﬁlﬁlﬂ@@ll lnc%bﬂbrsde%l‘é' Qn@blité’@@égent (10 wl; Perkin-

Positive control wells contained nmvidexamet haSone.
ElmeRivassaddast o eamquatl eEabbrpI@tppwasunnabeilegd fo82oinugesain the dark and
. 37C in sphere i ah dlfled
umingcerich; et uslhgi s it BRRiSlstng At ieufgie. Data for test
compBLA8S )(ex@resssdet perceatdyamerIthe E@@nﬁétﬁh@oﬂ@%esmve control) were
i ncubated for 2 mnutes 1n the dark and | um nescence
used {ugarhsirueidass FeRgPaNsg IcUBiassifemewsichnaCysyallesn weieegdimated. The
follomﬁﬁaaitfaor{a\} éer{:&g@'%&ds (expressed as percentage of
arret asone positive control) were used to
construct dose response curves from whi ch EC50 vaI ues

were esti Lethe_LoJ_l_owma_daLa_haALe_beer ai ned:
The anti-ifPfAmRieNey actli vi R agonigk EGseftMhds

agai nst_human | éukocytes |in vitro Waédal so eval piat ed

by detjerm ni ng Pnhi bition of tunour5@ecrosis factor- a
(TNF- @) releasg from |l i popol ysacchalrde (LPS)
sti nul @ted humap whol e bljood (VB) ap@ i solated human

per i pherat—monoguctear cegtts (PBVC) 8feri phierat| venous
bl ood = eahfa%ed—&ﬁe%wafea | ected
usi ng et hyl enedi ami net et raacetic acid (EDTA) as the
The adfitinflagfe hetiVigrofARMeopfRRAcRt dginstIRIRaAre feukbce8 A vitro was

wer e dil ut 1:1 with sterile phosphate buffered
also %‘@'Uﬁ‘@dalﬁ!d deﬁ@rm@@saunatbé@mgf HgMATCISPIAg(S H§Cte &t @'rNF a) release

from %gp%‘i RAKS cﬁé g%sé;)z gtm%?gcdoé%g@%grﬂl &B&\ﬁg}‘aﬂ liSolated human

periptoerhl mdnenaclearroeflmi(HBM@)_PBS, centrifuged at 200y for
10 m nutes and re-suspended in PBMC assay buffer
(Hanks Bal anced Salt Sol ution, 0.28% [wW V]

Perip??_@%&%f?fug%@b ytrl)m1 he%'lt ,'(; éhﬂﬁ@&l’&ﬁ WohBHY ‘?N&%F'C@IIected using

W V] ot oxI n bovi ne seru
ethyleﬂelnimimhime[@&@]cetla attiid (EDEFAI) ol thehamtecoagthlanbtﬁw H?BMC preparation,

amp% rrred %"293’%5‘\'{5%?' L,’l wefl‘%| ster| expl)hggprlma}{t Qt?f%f’egssa?lne 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,

centrifuged at 2009 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.

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

each well. The assay mixtures were incubated at 37°C for 1h in a humidified incubator
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Test conpounds were dissolved in DMSO and diluted in
PBMC assay buffer (final DMSO concentration 1 % to
W@ 200/06%B2 appr opr i ate concentf%ati on range, e. gP(C)T/IRMO&iﬂWSOl

ool S Bbn T BLEE o iRA A8 4 b bl B Les (20

of 106 tmbymmrtpwce@k Pluatrasior WBNI PrtegNerEBMy rhé@@o e irubator for a

WB ( 160 m ) added to each well. The assay m xtures
furtheRdBehquig Bensgengrriaged weferei recaverymf gammuiegs of supernatant. TNF-

o on at apsphar I PR
@ in {06 108N EE2058. 0BT BRPF g2l QU AR Sont ascey
(ELISPBMInaitrogemokitind @H@B)7.54F! Iimt/&mg&ﬁr earlebadn@{m)t @nt:lhﬁollowmg the
i ncubator for a further 18 hours, and then centrifu

MaNURGHIEES iRIBAEIOPS 0 POSENISSEENSS? C§G\£ﬁ§f W @ fonsiFpied afr‘i)’% which 1Cso
l'i nked

value B R e T R g Bl T e SOBMEY: 0 Ghe 1

754; lnvitrogen Carlsbad, CA) and follow ng the

manufacturers i \nsthg{p(tdlwmr iPhitdtionFINR-oCrelogse Wer e

COMES@nmigletNo T oM Whi ch PERE Val ues [Werghoé 81badcd

The fof jow ng data naveQ @ggn om ai eo txaqrpl e 7. |n
[
Vi VO FI|2| IIBCO| Ogl cdal AC l IIIC Ild.l maco I cdal
actvity—may—be assesseﬁ’bég y v VE rodel Sth Huhg
Lnfl arn:ét Lon suich as t h@oq;l\p descrilbed bhel 214:/ The
primar y4obj ectiyje of th@958rocedur vwas t o4@et ernine

the antb-inflanmatory a@OBRity of tlhe comBolihds of |
formula (1), when adm nistered directly into the |ungs

vi.a_f he ragwea Test coppounds were di ssol ved, or
M&l@m&%—m&%n phosphat e buf f er ed
The p‘h%'rhf'e‘n%ofb@?&"l“a’&hgi\%%a@ BB %‘é’ééésé@"ﬁ?ﬂf §l%trﬁoHéI§VdfO|9n§‘ inflammation

range of “dose Sprague-Dawl ey rats
such (E@Omeﬁl@@eggdesm‘tb@dr bahwm Ereei prumartyudpjegtlwmi ibis pr@cetiwie was to

seerfl 2, hlo PRSESS: 58y, BB RS ST BEBEIa (), whon
admirfisepsd Bre Ry iAtd ﬂ‘fe'l@ﬁ?s Oia tHesmacneli cle ( 100 m) was

injected directly into the trachea of each
anaest hetised rat using a Ham lton syringe. The

Test %ﬁhg}%ltu gﬁe%%r%ehcﬁgscgv c?wgpl ér%gé%%o @%r déé gé&%ﬁl in phosphate
buffereeicgiliie doatdihiay S 96 1§ Tomsh-80 t@prm@dmd rangevef dose levels. Male

treated once dai Id/ on_ 4 successive
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 O. One
of the test compound formulations or dose vehicle (100 ul) was injected directly into the
trachea of each anaesthetised rat using a Hamilton 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)
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

breathe the mist for a further 15 minutes before being returned to the home cage.
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days. Four hours after the dosing (or 4 hours after
the final dose in repeat dose studies) the rats were
wW@h@emoeosnt o a chamber (300x38Dx450mT), connecPETIR2008#154801
ul trasoni c nebuliser and a small animal rodent
ventilator set to the maximumtidal volunme and rate (5
Four nihourd6@ftet r theesérd ngf. the PSoftrdatmpntl tHePSanimals were terminally
(Si gma- AlL.drich, L2630) dissolved in saline, pre-warned
anaegtge withal THILKGI Pegiach{B. The ariasewas ganaulated ‘and the lungs

Iavaggiri] 'C‘\{M{rﬁé X138 rYl pBd %ﬁéan%%fﬁ]‘N}l @n%%aqhé%&%%hm% collected. 1

e anlna S renal ne er to br
ml bromcttiodloeolar favagee(BALY wasatded ke f1@5eibefli 400 m\umemsérum albumen
the home cage. Four hours after the end of the LPS

(BSA} @pgh HishcetlWar LaurhAstafgined e An )Adé’r'\aae@%@??g@@bgy system
(et b, RAABBILOUE, 1635y 4] LA Porc an

thymus Gveriel BISDA deterntihed | ayatgmesél ared MWredoedecrtbaBb in response to
br onchi oal veol ar | ava e m of .
9'“°°2@$b°8@xﬁ9%“'§te?{ﬁﬂ$&r %é‘ %%Haeqd ﬁ%aéé?% SYseimic effects of
qucoQ@r‘n%i&]‘ é’g&ué@ Fﬂﬂscﬂﬂe/ﬁgﬁée’f’t dedd éi@@'r"ﬁféﬂt@gélte?}rfﬁﬁﬁrﬁlood sample was
Si enen I'n repeat dose studies, bodywei ghts and
colleqt@d gfiom oeac:idrr@halsegumncmmbn@lasmmmemewe@l abBgd concentrations of

determ ned as th ovvn to dec ase i\ n._respons
corticf e R Bt B AT T SRR bidrd elSed. 95 2R RRERE mariers of
systefric gRi8e86rtitbiel syoistrafrecef fladomebtudidsc® kAdivh GMidbcorticoid agonist,
agoni sts. I n sonme repeat dose experinments, a term nal
ﬂUt'CG&OBdeWQﬂaéevvé(\éaSc@ﬂﬁé@'ﬁ@cﬂe‘ﬂ ri@nsepznate aﬁrOUB%rQ]‘rﬁaéﬁoﬁS a positive
contrcﬂl asma prepared, and concentrations of corticosterone
ih serumand ACTH in plasm were determ ned as
addi tional markers of system c glucocorticoid agoni st
Sepafdid Hdse r%bgp%%r\?ééjq}e‘?é c%n%ﬂﬂmdglfb‘rcf?\‘l\’l%lflbﬁ‘afq_&%induced lung
agoni st ati casoné prop dm ni 0

neutrsmmra:tnel gachupsarkér batgluctortiquis idgonist aystenic. effect. Half maximal
rate dose response curves were constructed
eﬁect,%

far
a5i (Glom) ¥eluepavergaeRisarted iPrRdle riiiss| ¢1§Ve%{niﬁh%%@ﬁ0 values for
effect B S eie e aFeRE of SFRkpReR PhoRE e ING et Ehap Piided by the
EDso fdwenm|bttbecbfdumg'eeutr6prell|Em0rdmlt0@@témmineﬁ/faws fon therapeutic index
system ¢ markers of glucocorticoid agonist activity
(T)- were al so divi ded by the

It has thus been found that compounds of formula (l) 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. EDs (Lg)
0.27
0.18
0.45
2.00
3.6

QB WN—=
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ED50 for inhibition of lung neutrophilia in order to
determ ne val ues for therapeutic index (Tl). It has
wao bwg/obwen found that conpounts of formula (I)PCT/IB2008/054801

according to the present ie%ﬁﬂﬁion t hat have been

tested in the above assay Stow activity for inhibition

of lung neutrophilia after admnistration of a single

dose as listed in the table below. dains 1. A conpound
1. A compayneetformyla (i) wherein R is selected fromthe

group consisting of: wherei nyd represent the

attachment point of R to the\carbon of ghe phenyl

cycle; or a pharmaceuticall]y atcept@blersalt thereof

or a pharnmaceutically accSpRybl e sd e of said

compound or salt. 2 . A cogpqyy ; ding to claim1

or a pharnmaceuti calHy: et 20l e |salt thereof or a

pharmaceutically accg d L v& e of said conpound

or salt, selected % up consisting of:

(4aS, 4bR, 58S, 6aS, aR;1 0aS, 1 0bS, 1
4h, 1 2-di fl uor o-6bgl ycol oyl -

- hydr oxy”™a. ea yl*arb. e ea eb a.i | Ca.iOb.i

. - dodecahydro- 2H napht ho[ 2\ 1 ':4,5]inden8b1 ,2-d][1

, 3] di oxol -2-one; (4 S bR SS GaS S R aR 104S,1 0bS, 1
wherél®R48 séledtal frbtothe-?bud cyasisayd ob- hydroxy-

4a, 6a- di net hyl - 8- (4-{[ 3- (et hyl t hi 0) phenyl ] t hi o} phenyl

)-4a,4b, 5, 6, 6a,6b,9a,1 0, 10a,1 Ob,1 1,
o 2\'1 ': 4, 5]iS ,2-d][1
3 BS, 6aS%6bS, AR, 9aR, ¥ 0as, 1
ObS172S) - 4b, 1 2Zdi f| ¥erQ- 6b- gl ycol 8yl - 5- hydx oxy-
8- (4-{[ (4-hydroxyphenyl)t SQ]nethyl}phenyl)-é%TBa-dine
thyl - 4a, 4b, 5, 6, 6a, 6b, 9a, 1 0, 310a, 10b,1 1, O
12- dodecahydr o- 2H naphtho[ 2',1 ':4,5]indeno[1 ,2-d][1
, 3] di oxol - (4aS, 4bR, 5S, 6aS, 6bS, 8R9aR, 1 0aS, 1
oS, 129) - 4 - di,f 1 uor o- 6b- gl ycol gyl g
4a, 6a-qli 78 M- {[ 3- (gret hy sul/?i n

en -4a, 4b%5, 6, 6a,6b,9a,1 0, T ]

oXol - 2= one; (2aS,

or

wherein * represent the attachment point of R, to the carbon of the phenyl cycle;
or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable solvate
of said compound or salt.

2. A compound according to claim 1, or a pharmaceutically acceptable salt thereof or a
pharmaceutically acceptable solvate of said compound or salt, selected from the group
consisting of:
(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-2-0ne;
(4aS,4bR,58,6aS,6bS,8R,9aR,10aS,10bS,12S)-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,10b,11,12-dodecahydro-2H-naphtho[2',1":4,5]indeno[1,2-d][1,3]dioxol-2-one;
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10b 11, 1 2-dodecahydro-2H naphtho-[2',1
14, 5] ndeno[ 1,2-d]J[1 ,3]dioxol-2-one; and (4aS 4bR
W(58)06/a®06b8 8R 9aR 10aS, 1 0bS21 PCT/IB2008/054801

(4aS A5R A h% fséﬁ{grp%;I%ng‘ﬁl,?0&8,%%‘5??‘2@5‘-‘?6‘%b)c}iﬁlioc}l)-eb-g|yco|oy|-5-hydroxy-
8-(4- {{6(4gh;gdrgxypgfapgmiqlq’crmddtqy%prfe?mggaralmladﬂraem+-da Fibe,ByHar @ 94,10,
102, 19b. o SRA e IR AR LBRPRBEI? , 14 STiadepoll oAl Sldioxel3-ene;
(4a8, 46ﬂa‘%§68§ 6%338‘ 104s RdRETRESHAb G2y iﬁ%iﬁﬂ-%l;yeglﬁgl-&hydroxy-

nmpri’'sing an ective anount ‘of 'a conpou
4a 6af—<d1m1alllh3£l &-4- {[35(rrt@lsydsullﬁeyl)phera/ﬂ§h|@}|peenjll)<448a4b15,ﬁ @a,68,9a,10,10a,

100, oBAE A 0 o) BBt b Corierl bp i SR s anc

(4aS,2PRFY baSHHE IRDAN, 1UQSGI OBBaTZ@)CQJMJ{RQthlerMCﬁmr@kay@nenw)th.o]
exci pients. 4 . A conpound of the for a (1)

methsdhmanwbéda 12rd$ﬂwr©16® gif/ccdoﬁrfrrhydroay 42;,6@4d|raethyl 48 4b,5,6,6a,6b,

92,1001 FREE e G EER BN o ﬁhf St Zestpaipror-2-one.

or salt, for use as a nedi canent. . A conpound of
the forml a (1) as described in any one of clains 1 or
3. A @armacsub%rqearmﬁﬂ%pwpaé@gpﬂrheﬁ@cty@| ampHet elod compgund of the

formuggr‘ ﬁl g?ﬁ%%hﬁé’d |nyarﬂp8rt?£5flpl|aﬁn SIo(l)r aoéhasr?ﬁéjce%‘ﬁgglﬂpé‘gceptable salt

use Ireat ITE I Seases

thereoli s0a ghasmaesadticatipddceptable eoWete:bf shid g@mipewa br ealt,dand one or
| s, .invol ve A conpound of the fornula

rec
morepﬁjar %C%%“Y@%e@tﬁg@rﬁ/’(%?@n@f clains 1 or 2, or a

pharmaceutically acceptable salt thereof or a
pharmaceutically acceptable solvate of said conpound
4. A eompaiund Obtheﬁ@rrmudatah)easr@eﬁmbed icmfadymm,claims 1 or 2, ora
sorders elect d fromth

pharr%%tlg?( &csgp ag%n alh t@grgg or 4, Phagnageut yggc%légtable solvate of

said PRPAARS 6 siCToRidd 48 a rRédiEAmAt.and hypersensi tivity
reactions; inflammatory conditions of the nose, throat

and |l ungs such as rhinitis, sinusitis, asthnma, nasal

5. A BRInHBRe ot B fofihnif s Vg%%"ci’s%@@r 49 G SR or 2, or o
pharnsatsgutiaslly rictepaleobat bﬁmlof &r s pharmetaltitaily Hczeptle solvate of
and ul cerative colitis; and auto-i mMmune di seases such

said GRpaiEsher A1 Tar use in the: treatment of discaspsi disQiHsrs, andrconditions in
Wh'Ch?tﬁreﬁﬁﬁﬁl%&PWO\m%ﬁ%&? is Thyuse of a conpound of the
or

ed I'n any one of clains 1 or 2 ,
6. A compound of the formula (I) as described in any one of claims 1 or 2, 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.
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a pharmaceutically acceptable salt thereof or a
phar maceutical ly acceptabl e sol vate of said conpound
W@20091a69t032f0r t he manuf actur edf a drug for theCT/IB2008/054801

7. Th u% éorﬂﬁoﬁr&a?@* Wzénfk)rrﬂb f&?ﬁ?écnb‘@gsuﬂfﬁgé e 8P8|a|ms 1or2,or

COﬂ ions ocorti col

a phdrmcéuﬁmblly&acceﬁtﬁalelseltd!lﬁer&ot@nmpthm‘ceUheaIf)oamdmalﬁlb)solvate of
as described in an% one of cla

said GHRPeRNEQAE Salky foy th é@?ﬂ?lg@Pt@r%&f@ qlwgrfgéfth%,tregtment of treatment of
dlseagég};d;l?ct%@@% SRkl cordftfoR tlﬁWrﬁcﬁﬂe‘@hgoégrtl &H%E@ﬁfep%ﬂﬁvolved

for the manufacture rug
treatment of treatnment of di seases, disorders, and

5. Tog 2R S CSuPSl P o R R 85l s 1 o2,
a pharialcEdiicly3adtepRibld b dnetiof Br & GhHERLRIEEAIR) gcceptable solvate of
receptor agonist including treating said marimal with

said eompodrstof gelt afesuhe reanufaciongolimddivl fondéhe dieatmeant of) treatment of

diseais RaEety carlty BBt Cd R k. oup & odictHed in ciaim o

pharmaceutically acceptabl e solvate of said conpound

or salt. 10 . The conbination of a conpound accordi ng o
9. A methaslololieatstent |odian@amrpal, nchidigg ghakmasaingavitty a glucocorticoid

c e; f cemt. cal |

recepg&crcgg ﬁ%}‘ em?%{d'ina(i r}?éz?qfﬁ a%%loaorﬂ%@ﬁ% g}rﬂﬁws%ﬁ e¥fec fiye amount of a
compouherofthw&mamlac(l)a@endégorltmdl actaag bln@mf (;Ia)ms 1 or 2 orwith a

5- Li enase i nhipitors or 5-1ipoxygenase
pharmgqgsg '5? acm@él.ensqﬁ Of: 0 Wi efa%rmq t'Eg'Bké?WFEﬁ*é'e solvate
ofsa@%‘;& ditTRAs) including antagonists of LTB4,

LTD4, and LTE4, (c) Inhibitors of |eukotriene C4
synt hase, (d) H stam ne recept or ant agoni st s including

10. Tos. 89’?‘5%1?@8&5% Zgéﬁ‘i gpln ‘Eﬁogﬁ'bg @QV "6n€ of claims 1 or 2 or a
pharnﬁ*é/d'é%ﬂfbﬁwna@épt@bﬁﬂgﬁl‘t Qhér@bf@@%@ﬁh@@éut%ﬂ}/ ddckptfe solvate of

inhibitors, e.g. 3, PDE4 and PDES i nhi ors,
said compound or salt, with other therapeutic agent(s) selected from:
(a) 5-Lipoxygenase (5-LO) inhibitors or 5-lipoxygenase activating protein (FLAP)
antagonists,
(b) Leukotriene antagonists (LTRAs) including antagonists of LTB4, LTC4, LTD4, and
LTE,,
(c) Inhibitors of leukotriene C4 synthase,
(d) Histamine receptor antagonists including H1, H3 and H4 antagonists,
(e) o4- and op-adrenoceptor agonist vasoconstrictor sympathomimetic agents for
decongestant use,
(f) PDE inhibitors, e.g. PDE3, PDE4 and PDES inhibitors,
(g) Theophylline,
(h) Sodium cromoglycate,
(i) COX inhibitors both non-selective and selective COX-1 or COX-2 inhibitors
(NSAIDs),
(j) Prostaglandin receptor antagonists and inhibitors of prostaglandin synthase such as
hPGDS,
(k) Muscarinic M3 receptor antagonists or anticholinergic agents,
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(g) Theophylline, (h) Sodium cronoglycate, (i) COX
i nhi bitors both non-sel ective and sel ecti ve COX-1 or
W@Dd9A6908hi bi tors (NSAI Ds), (39 Prostagl andi n PEDEROER054801

i Lhhi bitors of prostaglandi n synthase
(1) BZ%@&%@@@%@H&E) Muscari ni c Il[\)/B recgptor ant Zlgoni sts
(m) Monogtnas Batiboeesgiaetivg agamst bhdbgermsiiseproftRindhatory entities such as
agoni st s; grrhd_l\/bnocl onal antibodi es active agai nst
e.g. |@'%db§eﬂ6u|§ pHdiOnil amiet G GRMGISH PBd theiefeeeptersg. | gE,
L 4 | | 3 A, GVCSF and their
() Adtg@&%%q%qr&%ﬁ)fééﬁg P@r}“amf'%@%@%s factor (anti-TNF-
(0) AdhesileRiotecul® Inhisiters iriudiRg &¢W-& antdydHigter s i ncl udi ng

VLA-4 antagonists, (p) Kinin-Bi - and B2 -receptor
(p) Kigint Bgoand Bg ;recgptor Ig®r essi ve agents, including

0 bi . th pW@a---oor'e,r)
(@) I%F@ﬁ@r@eg{wéﬁa 9%‘3@%?{ aI 0%9 o%&@&rg(mé&gsﬁ[ﬁ gsathway and
cyclosp@indyMP9 and MWP12, (s) Tachykinin NKi, NK2 and NK3

recept or antagonj sts Prot ease inhibitors such as

(1) InEPGarb 4 67t AEatalerroteaseh AMMISH SHeny ake G MMPO arayiiRa 2,

RN | ! ol '
R R
(t) Protegseuirdsbitdrat suadt asneldspesa menibiarsptiorartiswan resitrophil elastase

_ .%%zni sts, (x) Modul ators of the NFicb pathway, such as
iNhibilOk% i nhi bitors, (y) nmodul ators of cytokine signal ling

() AGEIGSHERRY st oS ISR 002,

(v) Inhibitors of urokinase,

(w) Compounds that act on dopamine receptors, such as D2 agonists,

(x) Modulators of the NF«xf3 pathway, such as IKK inhibitors,

(y) modulators of cytokine signalling pathyways such as p38 MAP kinase, P13 kinases,
JAK kinases, syk kinase, EGFR, MK-2, fyn kinases or ITK,

(z) Agents that can be classed as mucolytics or anti-tussive,

(aa) Agents, which enhance or re-sensitise responses to inhaled corticosteroids, such
as e.g. macolide analogues and inhibitors of PI3K5 or AKT1,2,3,

(bb) Antibiotics and antiviral agents effective against micro-organisms which can
colonise the respiratory tract,

(cc) HDAC activators,

(dd) CXCR1, CXCR2 and CXCR3 antagonists,

(ee) Integrin antagonists,

(ff) Chemokines and chemokine receptor antagonists,

(gg) Epithelial sodium channel (ENaC) blockers or Epithelial sodium channel (ENaC)
inhibitors,

(hh) CRAC ion channel blockers or CRAC inhibitors,

(i) P2Y2 Agonists and other Nucleotide receptor agonists,

(jj) P2X7 antagonists,

(kk) Inhibitors of VAP1,

(Il) Inhibitors of thromboxane,

(mm) Niacin, and
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(z) Agents that can be classed as nucol ytics or
anti-tussive, (aa) Agents, V\,hl ch enhance o r
WO 2009/068931 | se responses to i ntal ed corticost er BUTIEE2008/054801

() AR B 1 L A B TR AN " vi e

agents effective against mcro-organi sns which can
col oni se the r espi rat or ract CC) HDAC act i vators

1. Apgymesewtical cemprsitione gz;glc Brd ¥hich fug rpﬁfr‘@élﬁﬁs another

th 1RGP Lt é f) Chenoki nes and chenoki ne receptor
eragér}ﬁ g%oglas%tl\ze age 5 Epi t hel i al sodi um channel (ENaC)

bl ockers or Epithelial sodium channel (ENaC)
12. Aniarigesuical }ora@?é't'aﬁgacgw ol HE NI e said other
t kk
theraﬁ&ﬁl b||?%$§%§)?g§/@\t§? a( f&f%ﬁﬁgfl ?%r%@'i%f St hl(r orr%)oxane
(m) N acin, and(nn) AdheS| on factors incl ud| ng VLAM

LAM har maceuti c 0 iqn . :

13, ASMogRlt Al oo B IRSEla OBl SIPOSH I e e other
therabé\ﬁfc%ﬂ?le\tctl\?élbbénﬁ§tngé%tﬁ‘ﬂSFrﬁergﬂ@a erff. phar maceuti cal

conmposition according to claim 11 wherei n said ot her

t herapeutically active agent |s a b2-adr enoceptor

agoni st . ar.maceut i tio
14. AR r el oatp BB AR St € PR e T g it rises a p2-
adrer@%ﬁfor'a@oﬁ&tﬁHB'a‘H‘é’rﬁt|dﬁ6rn§!ér@|@é!§’éH- 14 A

phar macéuti cal conposition~according to claim3 which

further conprises a b2-

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

(I1):

or of formula (l11):



adrenoceptor agoni st and an anticholinergic agent. 15
. A process for the preparation of a conpound of
wo onaob®3y | ) as described in ¥ny one of clai NEPAT/MB2088/054801
sai d process conprising the step,gf reacting a
conpound of forrmula (Il1): F (H) or\of formula (I1I1):F
(r1r) or formula (IV): F (1V) whergin R2 and R3 are
formyl, with a suitable al dehyfex6f fornmula (Ma): or
w th a suitabl e al dehyde equival enppof/ fornmula (M):
wherein R is as definegin A .16 . A process for
the preparation of a conpoy O rogla (1) as
; 2 wherein R is of
he step of reacting
déscri bed in any one of

formul a: said process
a conmpound of fornmul
claims 1 or 2 whegsr _
oxi di si ng agent. :

or formula (IV):

wherein Rz and R3 are formyl,

with a suitable aldehyde of formula (lla):

R1
Oﬁ

(lla)

or with a suitable aldehyde equivalent of formula (l1b):

R,

HO
O=S|:O

+

O Na (Ilb)

wherein R is as defined in claim 1.
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16. A process for the preparation of a compound of formula (1) as described in any one

of claims 1 or 2 wherein R is of formula:

S—CH

/7 3

0]

said process comprising the step of reacting a compound of formula (l) as described in

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

S
/

*

S—CH,

with an oxidising agent.



