TRI CYCLI C COVPOUNDS, COWMPOSI TI ONS, AND METHODS FI ELD

OF THE | NVENTI ON The present invention includes
woaopmusxds t hat are gl ucocorticoid receptor NnDEITABIING000229

The present invention also includes conpositions and

nmet hods of using conpounds and conpositions.

BACKGROUND OF THE | NVENTI ON & ucocorti coi d recept or

are uEBIETSHG SOMEEbS: POPEERI Gl aN i st bdns
their powerful anti-inflamatory, antiproliferative
i munonodul atory activity. J. Mner, et al.,

and
FIELR:Qfe THEGNVENTHINSt i g. Drugs (2005) 14(12):1527- 1545.

f Leoid r r. modul ators.incl ude
G HER R AT LER KO REER Bhatoe o istelico repetor
5  modubmordestié prsbentiniEnion Qlsoahades doMBodRmsiR2#8thads of using
Treatnment with_glucocorticoid receptor nodulators is
ComDB‘f”?‘i%aﬁg§8mpé’tsg@r\ﬁith side effects, such as bone |oss
and osteoporosis. ldentifying a glucocorticoid
" receptor nodulator that is efficacious, potent, and
BACKGBOUNDF dJHEINVENTIOM: s fulfills a medi cal need.

RY .OF. THE | NVENTI I n one enbodj nent, the .
?ﬁwﬁPPGW%T%B ftfaoglg?é\'%@fﬁ] dluspeeidicaid eeeptaitigraps that are
10  used Bkrdst a valid@y of BoRMtiGhS ,b@céué?{ ofletr JW A ntiliRnARRIASY,
~enbodi nent, "the invention relates to conpositions
antiprelfagativeiang imrounpooddlatsry Eotivily.al. IMined e at aExpert.Ogin. Investig.

Jolel .~ the invention relates to a nethod
Drugsg?eégmf}a@??ﬂ§b%4§cocorti coid receptor with a
doaErpled offgllsyctmricdid recdpasithblgR®rs $RGEE TBRAmethasone,
includes nethods of treating a condition in a subject
prednigene apregniseladiIeditt aad @srdasepbed im{©A009/68622 and WO
15  2004/G¢HBYJY stering to the subject a conpound of Formula I .
Treatment with glucocorticoid receptor modulators is often associated with side
effects, such as bone loss and osteoporosis.
Identifying a glucocorticoid receptor modulator that is efficacious, potent, and has
mitigated side-effects fulfills a medical need.
20
SUMMARY OF THE INVENTION

In one embodiment, the invention relates to a compound of Formula I:

wherein R is —H or -P(O)(OH), ; or salt thereof.

25 In another embodiment, the invention relates to compositions comprising a
compound of Formula | and a carrier. In another embodiment, the invention relates to a
method of contacting a glucocorticoid receptor with a compound of Formula I. An
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DETAI LED DESCRI PTI ON Thi s detail ed description of

enbodi nents is intended only to acquai nt others
wa@kioBlgxt2i n the art with the inventions, the PCT/IB2008/000229

principles, and the practical applications so that

others skilled in the art nmay adapt and apply the

inventions in their numerous?forms, as they may be

_best suited to the requirenents of a particular use. X
additiqpalembedigtent m%qdqaq@ggm&,qf tegating s C&l#%w 8 supjest mediated by

. s A T y
aluco B o e ot il B SRE T B Rl Rf Formuta |
ternms, these definitions shall be applied, unless a
| Lfe ipjition is given in the clains or
DET@L&MES@#‘E’%(HNS specification. The term"carrier"”
degRrddisife Pdeddrptiodid Rnmidipentdidin@neeaRMNED acquaint others
Carriers may be pharmaceutically acceptable materi al

skilledbin Wherare wih tiFs indsindens ribeudeciplefiiandoihequpctical iapplgations so that

oner SRR 5 B PGB BR TR ok forms, o

they riBH8 Hadt YUNSY tetheVieyQireMientsloiva baftictiatiaes. Thesgaskentions,
h a gl ucocorticoid receptor and includes

W t 21 ua I
therefgemyiaipdtot ifnited tefthe eptipsbuaatsoiessabed 4 thisspgeifisalign, and may be
, r(ljventi on to a subject having a glucocorticoid
modifled. . .
receptor, as well as, for exanple, introducing a
conpound or salt of the invention into a sanple
containing a cellular, unpurified, or purified
A. Defidigngt i on contai ning the gl ucocorticoid receptor.

{:ﬁgr W&@iﬂg%ﬂﬁ%ﬁttbﬂﬁsj hebs ¢Rsin ﬁi?h@ lsAGH ib@%&i%?‘ﬁgﬁléss a

conmpound®and the receptor, such as binding.
differguttrdediaitionri$ lgwemeinitbe cladinatas glsawiireiin this ispeilidation.

5o tery Teariee BRARORR, B Y el ol AEN SsbbSuna. Carriers may
be phgﬂgégéllﬁfc@ﬂ% E@&&ﬁaﬁl@oﬂﬁéi’érw& beriRl. Exapidsanengetiquid or solid

. pondyl oarthritis, Crohn's disease, ulcerative
filler, dibianti excipient, satyeat poarcapsuriinen®ateriad. anmmat ory bowel

djl'ﬁg %ﬁ?as%n%oﬂ?édﬁnasas&ﬁEg&?rﬂc&fidtrgcé&%r” means in vivo, ex vivo, or in
vitro contact is made with a glucocorticoid receptor and includes administration of a
compound or salt of the present invention to a subject having a glucocorticoid receptor,
as well as, for example, introducing a compound or salt of the invention into a sample
containing a cellular, unpurified, or purified preparation containing the glucocorticoid
receptor. For example, contacting inciudes interactions between the compound and the
receptor, such as binding.

The phrase “inflammation related condition” includes arthritis, fibromyalgia,
ankylosing spondylitis, psoriasis, systemic lupus erythematosus, gout, undifferentiated
spondyloarthropy, juvenile-onset spondyloarthritis, Crohn’s disease, ulcerative colitis,
irritable bowel syndrome, inflammatory bowel disease and pain associated with the
aforementioned conditions. Specific examples of arthritis include rheumatoid arthritis,
osteoarthritis, reactive arthritis, infectious arthritis, psoriatic arthritis, polyarthritis,
juvenile arthritis, juvenile rheumatoid arthritis, juvenile reactive arthritis, and juvenile

psoriatic arthritis.



af orenenti oned conditions. Specific exanples of
arthritis include rheumatoid arthritis,

wo@gisoeRehritis, reactive arthritis, infecti ouBCT/IB2008/000229
arthritis, psoriatic arthritis, polyarthritis,
j uvenile arthritis, juvenile rheumatoid arthritis,
juvenile reactive arthrltl s,3and juvenile psoriatic

hritis.T ,m "odul ati on” or " modul .
e e gt B TRt s Phigde Bt Aaslst, g

antag®asls! th%@ml%‘g%ms@e term "subject"” refers to any
ani mal, includ |n? manmal s, such as mce, rats, other
er

rHuetere) “subisisttrefera dgeny emirsal, mwmg@ﬂammal@ﬁé@b,as mice, rats,

other (PR saRbNGCER: H- PEEEER e oo bllsdd, ERe, ffinans.

5 IOIEHé te&lm ‘\ﬂ%atlhgs(awdaddrr&poﬂﬂﬁwgotéﬁweﬁtré@al”\aﬁhd "treatment”) mcludes
phyl actic") trea ject. The t

palhatrvgarestgrﬁhve, ane afqvlegtatW@f(ewgphﬂapn% atreafing pﬁatSL@ﬁCés The term
palllaﬁ\/%frggtﬂﬁ%s redlS tSEFe%%eR{ W LPESES %)?’ rleuc%g‘fﬁ? ‘ei,'ffébp& ihfsriity of a
Supj ec out curin e con

condithmrla\eesmb}em\/\ﬂlmm&almng 'theé anddmba d'dmerteapdpcb\negntatwertreatlng” (and
Iactlctregtln r eat ment

" hat
the copREOBRNBG HE CRoRRYIBRTE ERUad ) otere | bRormaldlial svents the
10 occurr@ﬁ@e 'b?b"ﬂorf E"’# él)’cﬁe%tr efd 28m ‘('eé?tHFaQFvar?e m'i;eg%t[lﬁaeﬂv%”) refers

tr eat nent t ts'the progressi on uce
to treapaehbihay heltmﬁm prgresdiansi,abdueas metpatbbkaged maniiasiatons of, or

entirelf RRAEE A Ry RT et broIBCEnbieating Eandi e wibed régppeutically
effectif® BRRRIr 0P Bofipalng! st d5cdpodition %t%'cut@ Ehé@@lo‘gbé@ﬂor medicinal
response of a tissue, system or subject that ei n

resporsssuefi@ tisguearsysia or aubieckiheh isdeeing sesght b}ﬁ an ingivisiuat s such asa
B. Co ds Th t
15 resear?éﬁ ggo%gc&" ?gﬁmﬂ% 'J}' C‘hh%”a onpounds The presen

in par tricyclic conmpounds of
Forrmula |I. These conpounds are useful as
gl ucocaorticoid receptor nodul ators. The present
B. Compeups!sn i ncudes a conpound of Fornula |: wherein RL

[
e Hen UM BoRSe T o Rl ofBoRhAR B Formy . Tress
compowdsfdaremseﬁ(l@)s(gwﬁ(ﬁ:ormms atteptbemediilators.
20 The present invention incudes a compound of Formula I:

wherein R' is -H or -P(O)(OH)y; or salt thereof.
The present invention includes a compound of Formula li:



10

15

20

25

The present invention includes conpounds of Fornula I
or Il wherein RLis -H or salt thereof. The present
WO pwsf9320n | ncl udes conpounds of Formula | or PET/1B2008/000229
wherein RL is - P(O(OH)2, or salt thereof. The
present invention includes
(4bS, 7f 2, 8af ?) - 4b- benzyl - 7- hyldr oxy- N- ( 2-
nmet hyl pyridin-3-yl)-7-(trifluoromethyl)-4 _
b, 5, 6, 7, 8, 8a, 9, 10- oct ahydr optrenawt hr er®- 2- car boxani de
or salt thereof; and (2
, 4aS, 10af ?) - 4a- benzyl -7- ((2-m

,2,3,4,4a,9, 10, 10a- oct ahydr ophgpa

di hydr ogen phosphate or saliqthere Sal ts of _
[ el ude the acid
) dli 94l ts) thereof.
I n one enbody vént i on i ncludes a

conpounds of t
hydrochl ori d¢f salt| of tjhe conmpound of Formula I. In
anot her enbod th® present invention includes a
cal ciumsalt of the conpound of Formula I. I(H) ag_ot her
ewheedin®itis -he -Pr©e 1 dPetthapdincl udes a sodi um
salt of the con‘pomgngggp2 Fo\rgr%luﬂtl ag{b. Sui t abl e acid
abier presend inventian én¢lodesscomnpoumas bfiBomhiiat drdr wherein R' is —H. or
-toxic salts. Exanples include the acetate,
Saltthggépbaf'rtate, benzoat e, besyl ate, bicarbonate/carbonate,

bT1se pdseine frienB b A tifsludey @8rBpoGRAS¥F BE@nuIS 11draf Wherein R is -
isylate, esylate, formate, fumarate, gluceptate,
P(O)(éﬁ%&ﬁéﬁﬁ,th@leﬂ’éur onat e, hexafl uor ophosphat e,

' . .ochl ori d id
N e Y S
». | E ) :
S D har HeordTR B3l o6, 58 98 50, 10 taRidrophenanthrene-2
carboxgmidatar, salirtbeesod; amxk&,%,ﬂﬁs, ﬁ%@;u%t@nzpawﬁg%g;ﬁ;?gpyridin_3-
d h t [ rogen )
a2 FiOco BB 2o e, TOonpCiahy Brophesghtven-2-y
dihydréf@%or ngg'b%ﬂ)hé}éqﬁ(‘s%qtq&ﬁ[ :11I ts. Suitable base salts are

rom bases ich form non-toxic s_al ts. Exa_npl es
iSatts .f eontm uaidsrofrihe preseng inviention hedldad e 8ciderlGidHaind base

) ' . dj | am ne, diol am ne, . L
salts (1%gl%'d}nrbedlsgfts?)tt%re%q} In one embodiment, the present invention includes a

hydrochloride salt of the compound of Formula I. In another embodiment, the present
invention includes a calcium salt of the compound of Formula I. In another embodiment,
the present invention includes a sodium salt of the compound of Formula I.

Suitable acid addition salts are formed from acids which form non-toxic salts.
Examples include the acetate, aspartate, benzoate, besylate, bicarbonate/carbonate,
bisulphate/sulphate, borate, camsylate, citrate, edisylate, esylate, formate, fumarate,
gluceptate, gluconate, glucuronate, hexafluorophosphate, hibenzate,
hydrochloride/chloride, hydrobromide/bromide, hydroiodide/iodide, isethionate, lactate,
malate, maleate, malonate, mesylate, methylsulphate, naphthylate, 2-napsylate,
nicotinate, nitrate, orotate, oxalate, palmitate, pamoate, phosphate/hydrogen
phosphate/dihydrogen phosphate, saccharate, stearate, succinate, tartrate, tosylate and
trifluoroacetate salts.
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glycine, lysine, magnesium meglum ne, ol am ne,
pot assi um sodium tronetham ne and zinc salts. For a

WO 2008093201 sui tabl e salts, see "Handbook of PCT/IB2008/000229
Phar maceutical Salts: Properties, Selection, and Use"
by Stahl and Wernuth (WIey-VCH Winheim Gernany,
2002). A salt may be readily %repared by m xi ng

F%@{ﬁq rnggé,gélkq?é?ed@mpggpo%f%%%g?%ﬁ&ifo%ﬁﬁgﬁ-toxnc salts. Examples
mclué‘@lﬂ*i@@!dnﬁhfe‘xm Td?gln"ﬁ?é tbe'ﬁ%tl*ﬁ’r'i@cda‘i’élﬁﬁt %h%l'ir%nﬁé’ljhz nﬁﬂ% diolamine,

and be collected by filtration or nmay be recov
QIYCI@Q/,db%m@t Magnesiunhenagiuming, olammed potassilon, scmwmaltnomethamlne and
the salt may vary fromconpletely ionized to al npst
Zinc n% “ionized. The conpounds of the present invention

miEor Beredibw Bh %U&éslé @mspé&g FHQﬁdbonU@f Pﬁeﬁ#ﬁédémncal Salts:
derivatives wh gy ave little or

Propgﬁlgﬁnﬁg@cg@n c@]d b}@@ ﬁyahlwé\ds\énevr@gtrcémleywvé}i-l Weinheim,

,ﬁgﬁg g red into or onto the body, be converted into
corpoun of the present invention having the desired

adt salt may lfe)lreaeixwmpémreb)byhm&ﬁ@ Wdether RAMRGR of¥Fibounds of the
ferred to as 'prodrugs'. Further

Prose RO GCaHE RS TBY ci! O pash. ARy Brler dlpcamay precipitate
from SS%/HUQOH %Ha%eaéol@%végd]_b)aﬁl'tr'a‘ﬁ 36r$?( %cf(?@)red #4 evaliBration of the

nposi um Seri es

solvenBiTdecdegree lolf mrﬁmtrorensthe rsamm@y {neryi fgorn, coeplgip onized to almost
Pr. esi 1987 (ed. E B Roche, Anerican Pharnmaceuti cal
ia

non- '%’ég tion). Prodrugs can, for exanple, be produced
théQﬂ@nﬂ%Lﬂﬁis&ﬂﬁﬁ@EPéﬁrﬁ lr{\}érr‘)%h PR bk 'a%?nlﬁﬁ?é%ataé Prodrugs.

t he conpounds of resent invention wt
Thus,gartain derikaidws which ma;ehew littlecbrine pfhm“rramolc@cal activity

themseﬁv%} g%} SXg/Ig&’? d ?m%%ﬁ%cg 512 PEF XtéquJy %ggcéanveggﬁér?to compounds

of themeehtaav@ﬁtlcﬁuﬁé’mﬂg ks d@§lréd1§bﬁ#i’t‘9 f&'&(laM]ﬂé eb%ﬁgdrolytlc cleavage.
Such gpﬁ‘ggtlij\fnq%e;rggf}a?elrpesd %nasalp?’ggrglg;sf lIJ:rl]J?tthle(r) lnnaforlnt'latlo(n on the use of
prodrugs may be found in ‘Pro-drugs as Novel Delivery Systems, Vol. 14, ACS
Symposium Series (T Higuchi and W Stella) and ‘Bioreversible Carriers in Drug Design’,
Pergamon Press, 1987 (ed. E B Roche, American Pharmaceutical Association).

Prodrugs can, for example, be produced by replacing appropriate functionalities
present in the compounds of the present invention with certain moieties known to those
skilled in the art as ‘pro-moieties’ as described, for example, in "Design of Prodrugs" by
H Bundgaard (Elsevier, 1985).

Some examples of such prodrugs include:

(i) where the compound contains an alcohol functionality (-OH), an ether thereof,
for example, replacement of the hydrogen with (C4-Cg)alkanoyloxymethyl; and

(i) where the compound contains a secondary amino functionality , an amide
thereof, for example, replacement of hydrogen with (C4-C1o)alkanoyl.

Finally, certain compounds of the present invention may themselves act as
prodrugs of other compounds of the present invention. For example, certain compounds
of Formula | or Il could be viewed as a prodrug of other compounds encompassed by

Formula | or II.
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for exanple, replacenent of the hydrogen with (G -C

6) al kanoyl oxymet hyl ; and (ii) where the conpound
weowsapze7 a secondary amino functionality , anP@IiRIB08/000229

thereof, for exanple, replacement of hydrogen with

(Gi-Go)al kanoyl. Finally, certain conpounds of the

present invention nmay thensel Ves act as prodrugs of

t oR PR oY Ngls ent. inventi.o For _ex
gellraf%l n conpoun%’r’ggtg &i‘%@ﬁgf geogietiie %@6{2{6’6’3% S\Afé@f“ers and
tautomera: ﬂmrmdrd@h@toﬂtpb@hd@ OFBAKS Hfe PRARRAAIRE sBYpE o fﬂé : Present
oners, such as stereol soners, geone
'”Ve'tt@“s Irtql'l&ﬁlgg SP”@/OEPdﬁ Sbhaks hawogtragnteotdnam anef typmnfmsﬁomblesm and
r e SC
iU OT B SRe o bk Bot B ARES S G ST Bt chimynd o
Formutg bandhartaoteeneérype of isomerism and nmixtures of one
or nore thereof. For exanple the follow ng depicts a
compound of and a tautomer. Also incl gdes
are aci d ad{ base salts wherein the cou
IS optically ac

wg¢, for exanple, D-lactate or
cCFfor exanple, DL-tartrate or

L-1ysi ne,
Dtas gi ni n =qo)! may be sﬁph:at ed M?co?\ée
n e

tgc rmque nvan to those skille
N r |nv‘nt on includes isotopicg
lco 19 of the invention wherein >

are repl aced by atortB having the sa
but an atomic nmass or mass nunber different filomthe
aAtmm lncllmﬂed ME ATRBSIAHGPBF bHSH! @bité( whetd thd CBBHérrl%n is optically
i cal I y-1abel ed conpounds of the invention
aCt'Ve MRlep IpF@RPel- lwn@,awenemawr emhpleqmstdmawm DL-
argmuﬁé’ those skilled in the art or by processes anal ogous
to those described in the acconpanyi ng Exanpl es and
Fisepmranmaynise sepagited b?l@bﬁ(’@rﬁﬂoﬁ‘iﬁtechmqu%s well known to those

opi cal ly-1abell ed reagent in place o
skMe41 3h ; gled reagent previously enpl oyed. For the

tTI@@bF@@nt ﬂfve‘hﬂ@n FRRstdd RBRiEif EESIdLaRbSMhad Bfihe invention

onmpounds of
whereln one or more atoms are replaced by atoms having the same atomic number, but

an atomic mass or mass number different from the atomic mass or mass number
usually found in nature.

Isotopically-labeled compounds of the invention can generally be prepared by
conventional techniques known to those skilled in the art or by processes analogous to
those described in the accompanying Examples and Preparations using an appropriate
isotopically-labelled reagent in place of the non-labeled reagent previously employed.

For the treatment of the conditions referred to below, the compounds of the
present invention can be administered. Salts of the compounds of the present invention
could also be used.

C. Compositions

Compounds or salts of the present invention could be part of a composition.
Compositions can also include one or more compounds or salts of the present invention.
The composition can also include an enantiomeric excess of one or more compounds of
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present invention can be adm nistered. Salts of the
conpounds of the present invention could also be used.
W@2008093208i1 t i ons Conpounds or salts of the preBeNTB2008/000229
i nvention could be part of a conposition. Conpositions
can al so include one or nore conpounds or salts of the
present invention. The conposition can al so include an

i ' f , , ounds ofthe
the pg?%@h&%f\?@hﬁ@%? %&Qlﬁggg ﬂéﬂsﬁ@;‘@é&@&"%q@nw @ne carriers can be

includedh it thiecesmpositiear ri ers can be incl uded_ i n t he
cogposi tion. One enbodi nent is a conposition

o PEIaeyimeRbigfoeempesitien couipaisinga campalundtdidtaesiula | or a salt
o i Y

conmpound o

a salPbereofamul & catriee. carri er can be an excipient. The
ipient will to a | arge extent depend on

1? <9|lr %%Q%ﬂ%ﬁﬁﬁ§af [y Gs4x ke anlexeipiantie Tote @ltuid:mgéemipiienhwill toa
i~pi L and . . .
larg etsdtkgebrﬁﬁeib%bd?nn dfa{éﬁ%rg ﬁg&:ﬁ :ragrfh? %{éﬁtﬁc‘d&%ﬁhg'@g%& laﬁ{mmﬁgatlon, the effect
of thecexgiipient b sotduilitpend ssabilitgl, ard thiamatiire of tHOUSsag iRy
ber ornul at.ed vvitBthe conmpound as a unit-dose _
coﬂ%&&%}ﬁ’%ﬁ‘ﬁ'o% &GN BR &h3lid, a 'qyéj@loétb,OtW%m@arbecf@nggla’oed with the
' nds. ., .
o S0 RS8R By Aokl AT LA B o

Co
0.05% gbwgﬁ%dbwigfgmfﬁmaeti\mcwposnm Cargriunldlsordialtd of the present
vention includes a

i | Th t _
inven§8 P55 cUpbNITStetly BRlEte Asdrstebestus camersa
compound or salt of the present invention. The present

i pvention also includes a nethod of treating a o
D. M%Msti on nedi ated by gl ucocorticoid receptor activity

conoBa SRR d SrBAE o ot 8a = lusrevigiteceptor
with arpemzowrd dysajt ofcthe@resettiigvargioppt or activity includes:

The present invention also includes a method of treating a condition mediated by
glucocorticoid receptor activity in a subject comprising administering to the subject a
compound or salt of the present invention.

A condition mediated by glucocorticoid receptor activity includes:

a) endocrine disorders, such as primary or secondary adrenocortical
insufficiency, congenital adrenal hyperplasia, nonsuppurative thyroiditis, and
hypercalcemia associated with cancer:

b) rheumatic disorders, such as psoriatic arthritis, rheumatoid arthritis, including
juvenile rheumatoid arthritis, ankylosing spondylitis, acute and subacute bursitis, acute
nonspecific tenosynovitis, acute gouty arthritis, post-traumatic osteoarthritis, synovitis of
osteoarthritis, and epicondylitis:

¢) collagen diseases, such as systemic lupus erythematosus, and acute
rheumatic carditis;

d) dermatologic conditions, such as pemphigus, bullous dermatitis herpetiformis,
severe erythema multiforme (Stevens-Johnson syndrome), exfoliative dermatitis,

mycosis fungoides, psoriasis, and seborrheic dermatitis;
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a) endocrine disorders, such as primary or secondary
adrenocortical insufficiency, congenital adrena
whgpeopi2asi a, nonsuppurative thyroiditis, and PCT/IB2008/000229

~ hypercal cem a associated with cancer; b) rheumatic

di sorders, such as psoriatic arthritis, rheumatoid

arthritis, including juveniled8rheumatoid arthritis,

an yl?3|ng spondylitis, acute and subacute burS|t|s

t 8llergHssatas; suCh ansepronaharperarniakalipsdies, allergic rhinits,

broné?'il'éhééth cBREIct Hé é%éé %tcgﬁ{: Sglﬂ@é{‘ﬁ% thTQ'LI’HPSSz k! 5081 drug

osteoarthritis,
hypetsersitivity, reactumsas system c Iupus eryt hemat osus, and

i A NG A T G .
herp&£¥6ster @bMﬂﬁﬁﬁ%ugUéﬁtbﬁef 5&grhehEh lenn*;é)tgﬂ‘g ‘Eirﬁlfs)énﬁééigﬁér uveitis and

exfoliative dermatiti S, NycosSI S UHQOI psori asi
chorqigifis seltyonicevaitisi sy mpathetis q)htbaﬂrreaagaldergtwawguncﬂuvdm aeratms

al alle e allergic rhinitis,
choriBARR opB6 B il el rleBh Bl T -t opl o
dey) mispirbory SRjeaBes| SUdhesSs rﬁﬁﬁ)nﬁ’éti&s&kﬁ@i@b%%n $ bEfel E%Kndrome
reactions; f) op ht hal mi ¢ dlseases and conditions,
berylligsis, fulspigating eF ﬁ@ﬁemmtgd walmanaeytuberasiqais, arubaspiration
ARl m cus, anterior segment inflanmmation, diffuse
posteflor uveitis and choroiditis, chronic uveitis,
S%meetolwgmpﬂnoh&ém auchabs &fighathmathrarnbbéytbpésic purpura,
tis, chorioretinitis, optic neuritis, Iritis and

Secor T SO P . AT B P TaS s Bemalyiinanemia
erythﬁjﬂlﬁgt&?%illbgR ?ﬁ?'ﬁ%ﬁ: ﬁnd L8R %@E&gﬁrxﬁ%’regf Wyﬁnglastlc anemia;

t ijbBecplastc dtseaaels mhra Ieuhemraeamm l‘ymph?omla)
such. as ,j di gpat hi ¢

¢ R Eneh b, S s i isies’S or eanisdey cb pepipiauria in the

hiatie Wy he ebroe Uit onid) &Tehe IdipaRA that dye to |
nep ql’gyzroblr{a]\stopedr‘{]qua‘lm( REC anerm F!l(;}p %g%r?{;ena al® 10 1UPus

eryth?'@ﬁﬁﬁshlﬁm d) hypopl astic aneni a;
k) gastrointestinal diseases, such as ulcerative colitis, regional enteritis,

pneu

inflammatory bowel disease, Crohn's disease, gastritis, irritable bowel syndrome:

) miscellaneous conditions, such as tuberculous meningitis and trichinosis; and

m) neurological conditions, such as Alzheimer’s disease, Parkinson’s disease,
Huntington’s disease, amyotrophic lateral sclerosis, spinal cord injury, psychotic major
depression, and peripheral neuropathy.

A condition mediated by glucocorticoid receptor activity also includes transplant
rejection (e.g., kidney, liver, heart, lung, pancreas (e.g., islet cells), bone marrow,
cornea, small bowel, skin allografts, skin homografts (such as employed in burn
treatment), heart valve xenografts, serum sickness, and graft vs. host disease,
autoimmune diseases, such as rheumatoid arthritis, psoriatic arthritis, multiple sclerosis,
Type I and Type Il diabetes, juvenile diabetes, obesity, asthma, inflammatory bowel
disease (such as Crohn's disease and ulcerative colitis), pyoderma gangrenum, lupus
(systemic lupus erythematosis), myasthenia gravis, psoriasis, dermatitis,
dermatomyositis; eczema, seborrhoea, pulmonary inflammation, eye uveitis, hepatitis,
Grave's disease, Hashimoto's thyroiditis, autoimmune thyroiditis, Behcet's or Sjorgen's
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i) neoplastic diseases, such as | eukem a and | ynphons;

j ) edematous states, such as inducing diuresis or
we@priogsve7 of proteinuria in the nephrotic syndp@nEs2008/000229

wi thout urema, of the idiopathic type or that due to

| upus erythemat osus; k) gastrointestinal diseases,

such as ulcerative colitis, r®gional enteritis,

i nfl ammat ory bowel disease, Crohn's disease,
Syndgzam@ (6l @yes/mputhdbPRNisinus oriimHoekacMylyiE spaeminaberosclerosis,

A 785088 (5 ApeHEEL N 08 PENAY b Wi pcrnai
lnsufm:lehey,rmjtblmrduse@sslgldmiuﬂ@rrtﬁﬁé& @Iselasevn derutoigiraons

otro hic lateral sclerosis, spinal cord
PO'VQ%P w{% Oy dPnaRiyitiss SFigROJeIRR. papinhRar Bghen planus,

V'te“@r*&?%é*”@“pt 3 aﬁéatt’?of‘?;*’%%é@?.éﬁ?ﬁéﬂé?"?%*énég it bt
autoifrengne hyp@mmtamsme@ulllamBarreIayngrorpa,rmcéals/eo%sg Tk-cell mediated
slet. cells), bone narrow, C rnea sna skin
nypelgr Sl Y cisteseRn b SteS aere e Tayit SSEReH R n
hypet§eﬁh@ttivﬂ¥1t &ontQ@tadérrﬁé%hﬂ GnSRIAIMY Bt Suets rp'é\'ﬁo‘ﬁ' iGl)) e%ica rlz?1 skin
t vs. host disease, autoi nmmune di seas€s, suc
a"erga%s,rrﬁémir@tpm adlleggiasr( hayf§vep§diergac rhindis) AR glgenrmensitivee

ener3FAEhog HOED) Al Tipiod AL A0S G0 LASEb R e

pancr(eﬂuob moﬁrcqiiﬁn@eaﬁtseasmea@dpiuét@ﬂj distrees @9hditdnse, Sezary's

‘ renum | upus (system c | upus
Synd%ﬁ 3’&@%@&% disgages ngﬁ%h@%/%%n @ﬂemaat% ia&d or a proliferatory

comp‘é;‘ﬁbﬁ?&uéﬂ as r?ﬁéﬁ@é@@‘t@ﬁbélé%ndeé\rﬁfe{@sclﬁepa r'hoea,

pul monary i on, eye uvel ; itis,
Gv%mmchtlcm med ey i comtonticoid i‘qcr&p'tdri %d:tﬁntyaalttcolmcmm
th d|t| Behcet's or or nrome
o Y ST WPy Berce i o RARRGRSIESt, & BALiswia asthma that

is a n?érh@é%é@tb@&fcﬁn tﬁ@%f&@%&s@étﬁ%ﬁaté&@%ﬂ%nﬁoﬁ'a‘%@ﬂé Ssthma,

t he adrenal , 1 diopathic adren
a"ergim@,ﬁhmamaé@my br@mrmalri@ame@ate,dgasahm brontingalsesthihal sssential

T G T I —

extrinpicaasiismavidusleddsy driignegnbiahtons BssefifalsHdtAdna of unknown or
al opeci a areata, autoi nmune al opeci a,

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;

b) chronic or acute bronchoconstriction, chronic bronchitis, small airways
obstruction, and emphysema;

c) obstructive or inflammatory airways diseases of whatever type, etiology, or
pathogenesis, in particular an obstructive or inflammatory airways disease that is a
member selected from the group consisting of chronic eosinophilic pneumonia, chronic
obstructive pulmonary disease (COPD), COPD that includes chronic bronchitis,
pulmonary emphysema or dyspnea associated or not associated with COPD, COPD

that is characterized by irreversible, progressive airways obstruction, adult respiratory
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aut oi nmune hypopituatarism uillain-Barre syndrone,
and alveolitis; T-cell nediated hypersensitivity
wale@sasrs? i ncluding contact hypersensitivity, PCT/IB2008/000229
del ayed-type hypersensitivity, contact dermatitis
(including that due to poison ivy), uticaria, skin
allergies, respiratory all ergDes (hayfever, allergic
rhinitis) and gl uten-sensitive enteropathy (tCeI i ac
distrefssayasisgme; (AR aggrb@tlg@g)gggwgmg Ryper-reactivity consequent to other

arug BOrEBR A Aihi s A BB R A8 AUL@Mnary pypertension
S@abmmhﬁbsrtﬂrvﬂWe%IdypaS@tldl@gy,@rmﬂ&&;en%is;l’n baxizutar bronchitis
IamTatorY and or a prollferatg 5@? nBonent such as
that Iﬁ@sm@mﬂc@rsse aileth §OITs ten@rodpoRBEISERY &F g6Hie DIRneBilgi 8
t I
Iarynpﬁ%éﬁd&i b?éfr}éﬂ fﬂ%g&é&@?&%@%@g? p(%éj%lgﬁéleﬂ)r}ﬁgfzmls, é‘grupus bronchitis,
dry bpmdmtgr;ma‘ec’sous astpmettncdlrbamhms,tmnduwthm biiosnchitispstaphylococcus or
el ected fr mthe u consi st.ing of atopic asthnma,
strep C&?Uﬂ]"é‘cgg'ﬂﬁ%’ rgl?rgng@l% : atOpI(F:) br onchi al
acutd %ﬁqﬁﬁﬂr Rlafd ast hma, bronchl al ast hrra essenti al

t'rue asthma, intrinsic asthma caused by
pa) hl@rmmgzble@taags of Whatayeb ipee stiolegy r Pheaihogenesia, iaasticular

orondfefRsis RRERG: Rena®T Hied BRRTHeneiR' UPistingl o Melic

bronétsiettasis, satdISeatironshiastabizniusisantrerchiadiaeis caplibng,
aIIergen i nduced asthma, cold air induced asthma

bronghtieetpaisi eyistic Q{Qﬂﬁhlﬁctasiﬁ, Sy branchiqotasis @ad @wcgl@r bronchlecta5|s
ST g DYl O 28R L o glnd B85 By grosen

lnverﬁlxondoouse antﬂeb:ﬁir&glohs;tallqtlves:r lliﬁ)ammmcalma)@amseases of whatever
choconstrlctlon chraoni c bronchit

0 ai r wa
type, G50laaYe O BRINCSRACERpIRARIUALISE F1 GBSHHGYE 0B Mgammatory Hrways
dlSGéS@fth?fw Aot Sy Fed 'fr%?r?‘ﬁ%sgr% V&)‘NSFS lﬁb &ﬂbﬁ?@mc eosinophilic

eti ol ogy, or pathogenesis, particu
pneustsia, ahronie cxlnstrunﬁvmnuimmy dlseaagzs(C@)l%@)aﬁOPBamat gchides
consi stin f .chrani

chrongggo Q{%ﬁ% I%@ rﬁﬂg%{%%éﬁfgﬁ%%ﬁf gyspnea 28d8Liated Dot 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, or asthma of whatever type, etiology, or pathogenesis, in particular
asthma that is a member selected from the group consisting of atopic asthma, non-
atopic asthma, allergic asthma, atopic bronchial IgE-mediated asthma, bronchial
asthma, essential asthma, true asthma, intrinsic asthma caused by pathophysiologic
disturbances, extrinsic asthma caused by environmental factors, essential asthma of
unknown or inapparent cause, non-atopic asthma, bronchitic asthma, emphysematous
asthma, exercise-induced asthma, allergen induced asthma, cold air induced asthma,
occupational asthma, infective asthma caused by bacterial, fungal, protozoal, or viral
infection, non-allergic asthma, incipient asthma, wheezy infant syndrome and

bronchiolytis.
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obstructive pul nonary di sease (COPD), COPD t hat
i ncl udes chronic bronchitis, pulnonary enphysema or
waelympnegr2associ at ed or not associ ated w t h COPELT/(E29E3/000229
that is characterized by irreversible, progressive
ai rways obstruction, adult respiratorydi stress
syndrone (ARDS), exacerbatiorlof airways
er-react|V|t¥Qconsequent to other drug therapy and

a| rgapesgntigygation iclydes.a gisthed etitrepting am"ﬂﬂﬁmmtlon related
condh%mﬁtae&?djg& Coql): Q%Bhﬁﬁéte‘ﬁfn V{@%g\éﬁéjre{:g mpqund or salt of the
et hoge Fonchitls

ogy, esl's
preserttanversiosn. rrerrber sel ect ed from the group consisting of

o Hirpieentiueton Fedeadimatin GPireme Paiioes sich as asthme,
derm@hﬁé‘QHﬂér‘n%atgrrybe&rb‘?ﬁ deS AlZHEiREF é‘éﬁé%%yt B&FeHdtic major

bronc |t|sagro uctive ronc ItIS sta fOCOCCUS or
depressi@ptrstuopathy biramsant rejemdnymdtm aclehosigadiironis, uveitis, or

chrorféég)gtrgg n\% %@buurré‘ry %ﬁg érﬁrg%rﬂ q?ﬁ%ﬁfdr%frgﬁ%mlsetermg to the

subjdet Q%W@B@ﬁsélh@ﬁthb%réséﬁﬂﬁ%nt%' ected fromthe
roup consisting of cylindric bronchiectasis,

g df@\m@ts@at IBw@mqn @@t%ﬁ@ methad of iealingndeuseataid arthritis in a
b
sublFERPENSEARFILETAN o S35 QSAPEIRSE 8303t pesen

|nvenamhod|nent i ncludes a use of a conpound or salt of the
sent |nvent|on for use in treatln obstructive or

eAmiolr grits g rongidesed ashepnigaaf@rsaurg pad inflammatory
dlsea%b Sd?b@lgé’ n %fla?ﬁ‘écli‘?ﬁ@@eﬁ/hﬁ:h é\fén‘?@ély é?/gélﬁ‘rbe% painful, and

tructige of ThiTaNMRLOrY &l rha Sease '}
expewmdegrealdetimecbf tanitage dogepapd igasiests ubthefjomlttr,@ nesult of

R e e e e
the jomt! Wﬁ@%lW%@Mé@ﬂ@ﬁéé@ﬂ?%%@@%% "\\Plé*ﬁiy Rctorat mg)l/udlng genetic

associ ated wit D that is characterized
predispositian, snay influgneg ithe patternsofrtna pisastsst P@opleowlth aldemﬁwato:d arthritis

508 A e ST T pERBAE PR BB wino

dlseaébe@%ﬂ@i@ﬂy@rd&g@ﬁlvélcﬁm Whedh @ %/Qﬁasﬂévmre@p\’@l .Rheumatoid
thrlﬁ; y hypertension, or ast hma of what ever
ar

rr@yocg@rt w,ddgakthgte,{@gng joints hegpmirajndlamed at th)clapsame time. More
often, it starts subtly, gradually affecting different joints. Usually, the inflammation is

symmetric, with joints on both sides of the body affected. Typically, the small joints in
the fingers, toes, hands, feet, wrists, elbows, and ankles become inflamed first, followed
by the knees and hips.

Pain associated with rheumatoid arthritis is typically somatic nociceptive joint
pain. Swollen wrists can pinch a nerve and result in numbness or tingling due to carpal
tunnel syndrome. Cysts may develop behind affected knees, can rupture, causing pain
and swelling in the lower legs.

The present invention includes a method of treating dermatitis in a subject
comprising administering to the subject a compound or salt of the present invention.

The present invention includes a method of treating chronic obstructive
pulmonary disease in a subject comprising administering to the subject a compound or

salt of the present invention.
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asthma that is a nenber selected fromthe group
consi sting of atopic asthnma, nonatopic asthng,

wa@bdosmoga2e7 ast hma, atopi c bronchial | gE-nmedi at eRCEHBER200800229
bronchi al asthma, essential asthma, true asthma,
intrinsic asthma caused by pat hophysi ol ogi c
di sturbances, extrinsic asthrt@ caused by environnental
factors, essential asthma of unknown or inapparent

calheeprasent mveptien isludes, a prasheth of treatirg Batma in a subject

comey SRl Ba020E muBeL A AP el AR ppgoent invention.

oCThppitgsenainvastibmincluddses hiateod of hreatingpsaingr's disease in a

bacterial, fungal, protozoal, or viral infection
SUbJQ%ﬁOHIH"LSi@ %d@ﬁilﬂﬁﬂng TCP]E’P%is‘é?i?da%?ﬂ'ﬁﬂﬂouﬂﬂ@é?@”mft%?r esent
invertiopdr ome and bronchi ol ytis. The present invention

I'ncludes a nethod of treating an inflammtion rel ated

cartd piesent mventomjretudesarmmetisoc of mitigatingtsde efetts adseciated

ct. a co nd or .salt of the sent_i.nventi
with higber Rl RCRIR ISR, OB R e e Figier B agarigound of
Fornmﬂtdé%ﬂgje%(ych as asthrra dermatitis, inflammtory
bowel disease, Al zheiner's disease, psychotl C maj or

Jmeesrasent lnveoh@rpatq&gdesm mmmf wt@am side eﬁact& gsisgciated
with érlcﬁldﬁjs??z rgfé HF@@‘S@C ﬁr\ﬁﬁlrl 'ngaé]%m ‘%‘FHFQI é cﬁﬁr Julﬁ%téfvl'-eormula ftoa

subjedtlm ni stering to the subject a conpound or salt of the
present invention. The present invention includes a

meltheopresent invantien furkian eemiirigeamieinpes of tneating dig atarementioned
condﬁ%ﬁ?r H%b?%e?cgﬂondlg{bﬂe'ré‘% %guhﬁ%hépg]sﬁp&ac?sﬁg fbrléjtoolﬁavmg such
trIsi1s

resent i1 nven

a corudition dmaﬂnmlsibm@mtmmmtwm @ndormtbmmahds wr salts of the
dlsease producing inflamed joints, which eventually
presentdnyentigfe one pal nful, and experience degradation of

Cgh Uﬂbaéiﬁbo@ , @@dafbr‘e&?ém dQfedthfent & ;?rﬁeveﬁtart%‘{}éa ment.
of rheumatord arthritis is deformty, ins y, an
stlin fahodey ambedimgnd,ithe azﬁmrerrmﬂmon'ed dresitmienhist padligtoiertreatment.

]:I' Eﬁglgp netrlsqggq?ﬁﬁggtt 3@% @?$r@?nehntl P/e%rtrln%m ies rres¥or'ati\|/\{a'51 Prgatment.

E. Dosage and Administration

To select the most appropriate dosage form and route of administration for
treatment of the proposed indication, the compounds or salts of the invention can be
assessed for their biopharmaceutical properties, such as solubility and solution stability
(across pH), and permeability.

Doses for compounds or salts of the invention range from 0.1 mg to 100 mg for
oral administration and doses range from 2 mg or less for inhaled administration. The
dose may be administered in single or divided doses and may fall outside of the typical
range given herein.

The dosages are based on an average human subject having a weight of about
60 kg to 70 kg. Dosing and dosing regimen depend upon subject and a variety of
conditions that may affect dosing (age, sex, body weight, etc.). The physician will
readily be able to determine doses for subjects whose weight falls outside this range,

such as infants and the elderly.
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predi sposition, may influence the pattern of the

di sease. People with rheunatoid arthritis may have a
worzdod/ogxer se, occasional flare-ups with | ong peeT/BS080(00229

rem ssion wthout disease, or a steadily progressive

di sease, which may be slow or rapid. Rheunatoid

arthritis may start suddenly,3with many joints

becom ng inflanmed at the sane tinme. More often, it

starts subtly, gradually affecting different joints.

%ﬁmﬂ e inflammation is symetric, with joints on
Oral ot hllglyrggéﬁof the body affected. Typically, the snall

j dl' hﬁ eompomrm@ 6f thgensenttomesnd kaitmlﬂneré@‘ehay \bei sxirginistered orally.
and ankl es beco i nfla irst, fol|owe

d
Oral ?ﬂ@'%ﬁ%@@%ﬁ@m%@ve BY ‘é{@oép %tot;‘ﬁn GO PRIk g@IHeXters the
gastr@fﬁtié‘étlrﬁdl frakf andRdras|deyl, %ﬁ Il 6r Ql%llngj%@ by lﬂngﬂrQﬁor’PBi/ Which the

[en wri StS can pl nc nerve an resu
compaundrerssaliggntersidiei bigod stream diragtiyifram rhfm@rncm}hdr one.

Off?;'ﬁwga%g %‘ﬁit:qﬁ% @gpﬁ\ ﬁ&aflﬁ%frﬁgd k{,@?&? gé@@ (o -SOIIS and liquid

systepi€sgdt as ttsieist 96ft iop ebkfespsuIEeEbREirdhg higat d)rﬂrgano partlculates
dermatitis in a subject conprisi ng}adm ni sterin

liquidspher Bewpets; I@@é@ﬁﬁdlﬁh@wdmg kguig-fijed); wbepise gelst fast dist dispersing .
cosal S o DR RS Sl TS L REP UG8 sBERRY flner, e

compuinidesrtsatte i the inventddivicah Sleeadmipidtorddes awpr@ctried dispersion.

d or salt, of the present invention. The present
|%€T IMylagnaipsiudesiispensigns SRy Sé(éttnﬁﬁﬂq’ gligrs. Such

formlﬂé'ﬁ’ér?scﬁﬁ Wér’nﬁld‘;@?aﬁs‘"‘ﬁl@ S Er hard 8% s?ﬂ’é’éTﬁ'gédé‘ for example,

oun or sa Bresent I nvent
from galaéntordnydrmqﬁpmdmthmdﬂutbsef) ahddwpicaky @dnmbaswrc.etmer for

di , b' g A
exam i, e £ Aoy R 4y A1 BB s dhoh Rithelpelifose, or a
suntaB'BQ)uPéﬁé Rk drimMerd éMOIélf?ﬁb%tsﬂaHEFo‘ﬂ%ﬁsﬁén&hg a@%h'ts!"gqud

fects associated"with glucocorticoird r
formtﬂ@tmnsanamralsccbﬁprqemrﬁg bydhe me@qrmtltwig)mofc@aphmrfdr eXampIe from a
saché:t.o”ml al to a subject.

The compounds of the invention and salts thereof may also be used in fast-
dissolving, fast-disintegrating dosage forms such as those described in Expert Opinion
in Therapeutic 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 hydroxypropyl 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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The present invention includes a nethod of mtigating
side effects associated with prednisol one treatnent,

W@ 09pi0PR2ng admi ni stering a conpound of For mul BCT/IB2008400229
subj ect. The present invention further conprises
nmet hods of treating the aforenentioned conditions,
di seases, and disorders in al4ubject or a subj ect
susceptlble to havi ng such a condition,

and bygirpxyrreayk methyicallhiosey hpklets tiay also ﬁ@@@l%@ﬂﬂﬁiﬂﬁ@%ﬁs lactose
(morB ot 35 BT RO MY S, oy s SR, SR B o

dexirase} sierosesmibite nmlcrbhleysaaﬂlmeewmﬂ@sm athrch emdndibésic $alcium
I n anot her enbodi nent, the

e treatment.
phosgﬁﬁkeﬁéﬁgl%ed treatnment is restoratlve treatment. E.
Dosits ahsly t@h!’aﬁ? bSﬁﬁgge%ﬁP@Eé Bgéﬁts such as sodium

approprlate osg forma roueo Istratron
lauryt sulfate @aﬁmﬁysombaﬂetﬁﬂ pndpgisiedts sutihcas sdmon diexide and talc. When

e TRIHBNE oA Bl Kb Y B SEBaBE 2055 W05 o o e

‘tableg @indlglidahnys aRe mmeomomtmﬁwengm %&@rméughm oamia tablet.

permsabl lity. Doses for conpounds or salts of _
i hablate s gﬁ@)@aﬂy eani@inLlubgcantspOhEs m@gngslgm stearate calcium

seardi N AN SRS ERELL R A1 il scarat

with $crdusnnrlghgll sulptiats. di.eldrld@lstesgeﬁu@dalmbrﬁﬁﬂlée frobrs0 @6 Wéighh® to 10
i cal ven herein. The dosages are based on

welg G REE A TARY SUM GEL Yivd MGG S PGS BPISlbout 60

th@r ?Qséﬁ'le |E€@dﬁ9ﬁ§‘% Lﬁj&séﬁ‘lg-o&%%hf?r&oﬂﬁ%ﬂ@éﬁg\?&%rmg agents,

Jec riety o condi tions that
prese]‘mamm arzcgastes-maskmgd&gmmght etc.). The phy3| ci an

e A SR 8 S ST A3 i RSBt s o
abouB00l vidighte), dshder, foal asliti ivalgh® A &about 85 weight % diluent, from
about 2 weight % to about 10 weight % disintegrant, and from about 0.25 weight % to
about 10 weight % lubricant.

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).

Dose ranges for oral administration also include from 0.1 mg to 80 mg, 15 mg to

80 mg, 0.1 mg to 25 mg.

Parenteral Administration

The compounds or salts of the invention may also be administered directly into
the blood stream, into muscle, or into an internal organ. Example 2 could be
administered into the blood stream. Suitable means for parenteral administration

include intravenous, intraarterial, intraperitoneal, intrathecal, intraventricular,
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The conpounds of the invention and salts thereof may
be adm nistered orally. Oral adm nistration may
w0 poosios2swal | ow ng, so that the conpound or SBET/IB2008/000229

enters the gastrointestinal tract, and/or buccal,
i ngual , or sublingual adm nistration by which the
conpound or salt enters the bbood streamdirectly from
the mouth. Formul ations suitable for oral

intraurgthiral, dntragtemal iintracr@eiaé,dntramL@euﬁar,siatraavrmvcbalIar@lﬁwbcutaneous.

Swtai%q]gg |ﬁ§§]S§rpRﬁar§p{ear‘%llae Sih@%%&fap ﬁrﬁﬂp@% ggggfes(ﬁﬁ?@gipg (ﬂ)icroneedle)
injecRP¥IRIctle reeangetort ianglindisig technigdesi | | ed) | chews;
gel’s; fast di spersing dosage fornms; filns; ovules;

Paregjgralformuletions eeatymeallyameous @Obato@ﬁe@wlclrcmaxh@@ntawmplents
such Ca%@a‘?tlén gar%rohﬁa é&gs %dtdﬁ?fehﬂaﬁ %@%h@@??@rr%gy Ef? Y Jﬂ-ls S fbAf3 to 9),

spray persion:

but, fonsbméeam&g&@nss ahsy mmyl e hrons suﬁablyﬁsrm@léte&j axarsterile non-
Such formul ati ons ag% be enpl oyed as, fillers in s

t .
aquegHSREIIORH A8 S4TERANER (@ bF et anIUNEUA YN sitgle vehicle
such@édétgﬁbépb?wéﬁeﬁr@é(%?é {ulose) and typically conprise a

carrirer exanpl e, water, ethanol, polyethylene
gl heopreparatipn enearghiecall formullahyhs ehtiet stedle conditions, for example,

by Gl GicR Sy B ceeomrsae orgr N Rreulicd
techrﬁ&ué&%ﬁ'kﬁ@m)?b’totthﬁsé eRiNESG i fetden of a solid, for
exanple, froma sachet. The conpounds of the invention

ardhessoluilithelrassnporndsfdbe Ipseserd dnvantipasng saltsi Wierepf used in the

prensi3Bbp AR Ok SelitolR HERe MiasiE e LB3 appropripe

formui&lion Bchn?fifes, Buch iagnbe &dridration %@@élublhty—éﬂhahahb%tgents

dosage forns, depending on dose, the drug may nak
f WIMF@H@’ patenteal ﬁfém@H%tr%Qﬂ mwé)ed@g@g' @ted lt‘PrPe |mmed|ate

and/dJ't}f]Sdﬁ‘liég rgl%lagi\é.n ag[ﬂeﬁ r\é/f‘ée}%tf%ﬁ]ﬁ%tlgr‘?s Lgfg ge/f‘a9fadt Rfstained-,

orm tion
pulse@enmmfdllyede,datgﬂted andi momagnadveleﬁseﬂ*ﬁh%cmhpounds of the

di sinte nts I nc|lude sodium starch ol at.e, di ym ,
inverBlaRsBRYy BECAYTUEIY B GSUSPERTER G SOl Sentiyoid. o tikotropic
liquid®® bHhfSi8iraféiP 88 2NRIpIAREd BRPbProviding modified release of the active

compound. Examples of such formulations include drug-coated stents and semi-solids

and suspensions comprising drug-loaded poly(dl-lactic-coglycolic)acid (PGLA)

microspheres.

Topical Administration

The compounds or salts of the invention may also be administered topically,
(intra)dermally, or transdermally to the skin or mucosa. Example 1 could be
administered to the skin. 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. Penetration
enhancers may be incorporated - see, for example, J Pharm Sci, 88 (10), 955-958, by
Finnin and Morgan (October 1999).
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crospovi done, pol yvinyl pyrrolidone, nethyl cellulose,

m crocrystalline cellulose, |ower alkyl-substituted
whyaso32pt opyl cel | ul ose, starch, pregel ati ni SECT/B2008:100229

and sodium al gi nate. Generally, the disintegrant wl|

conprise from1l weight %to 25 weight % preferably

from5 wei ght % to 20 wei ght % of the dosage form

ders are generally used to inpart cohesive
fher raagnsOidopiesl admigsiraiion ineldesiAivap| y Blasdreperation,

lontdgﬂﬂéé‘?ﬁ ﬁﬂgﬁéﬁﬁ%co ,'éohgﬁ %Is‘s ﬁ%l%@ﬁé?{j%& %‘Jﬁé&&ﬁé-?ree e.g.
Powqb@ij@m%ﬁlppctwl bttnhléjeqnbagel agl ni sed starch,
l.I yl
ORI s SpiedliseBa i CArE B Tk eted tachs Epmediate andior
modifig& IFel@§s€9 Wb@ﬁi%d(rgiéé%wgfrﬁtﬁlgtloﬁé’[n%}ﬁo%r diég %U%fy iRE; pulsed-,
anhydr ous and i ke), mannitol, xylit ose,
controlled-oargetast and prograimmert refease.1 i ne cel | uI ose, starch

and di basi c cal ci um phosphat e di hydrate. Tabl ets nmay
al so optionally conprise surface active agents, such

Inhaleg/Iswahasal liwmimistagbhat e and pol ysorbate 80, and
gl.idants such as silicon dioxide and talc. Wen

prideceAmpeundseesalia q)f\,tgeérg\@ntignm Fsepei adminisieren! intranasally or
by inH‘@lia‘élBﬁ (gbﬁcr% W@e | g f%fq%/rbeovgaagtﬁggglpﬁlﬁ%)gggl %%g%&tureyfor
exampﬂda,l |Bta difaierd svithl lactogener d hynigedcaimpdnedt péﬁlﬂé fotiéXample,
mixed Tl S PhOBRR n et 9?13%55%@3{5%%6}%%%% dPeBowger inhaler, as
an aéFBQé‘les?iré'{/“fr%hg% éﬁ‘éﬁdﬁsba R iHER ng % sg%%@rtnfse&(?refir@bly an

Lubri can y conprise f
atomiser gbmg%lem@ﬁwira@yryarmcenm @rcﬁdum aghne hisD, 6r rwtmgmbr %vith or

| bI | en [ ncI
W'thOHL ']e 56%8’ g "ﬁtsg'talg@l%ﬁp ur |’ é@ﬂygroe ane or
1,1,1 m 3863 Mébia‘ﬂ@ércﬂﬂgpéﬁétcﬁ‘ d@%@a"‘@r%ﬂsﬁ 'F‘o? intFRRIERY ALY, t8e powder may

lets contain up to about 80% rom about
Comnnﬁegmbloe\@lh@sm@@uengdowaghple%btoammr dyotodeadriut 0

wargress i Biaar AE Bionigh P Riiss: ahfbAREY FoBiains 2
solutish@utsuBp@isiveiofttic Bormpoandd) oflthevaiahtiorVebmbris®antor 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 mix of the compound of the invention, a suitable powder base such as lactose or
starch and a performance modifier such as L-leucine, mannitol, or magnesium stearate.

The lactose may be anhydrous or in the form of the monohydrate, preferably the latter.
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Solid formul ations for oral adm nistration may be
formul ated to be i medi ate and/ or nodified rel ease.
woL@sHRe rel ease fornmul ati ons include del ayedPCT/1B2008/000229

sust ai ned-, pul sed-, controlled-, targeted and
programed rel ease. Suitable nodified rel ease
formul ations for the purposes7of the invention are
described in US Patent No. 6,106,864. Details of oth

Othes ghitallp @Xciienis inaludh Asxiean, eHlucqRen majtaseg RORMEF. gy litol, fructose,

nd osnotic and coated particles are to be
sucrc?égﬁ%@ﬁ ?eﬂgﬁ)argrmceutl cal Technol ogy On-line, 25(2),

1-A 4uitdie etutioneorratlati@0 ddr yse m[h‘rsetarmegnessmg relestedhydrodynamics
adm nj stration al agt ncl ude, from

.1 to 8? , 1ﬁ
may ﬁanpgsg@ g@np@uqd ned)rggeHan%q%tpég&lene g yco sterile water,
etharfHnd s°dd’|€@ Hiorldee N@M%I%n@ Hich ﬁfa;ﬂ!?@u*s@éf b of

may al so adm ni st er ed ctly into the bl ood
propgeneaiical inatudeuglyterol endipelystiyienegicaal or gan.

d d
SR atforiot hrdfedaReie ttlaltiafioh ey bR WPk i@ o be
immedihtedatfiIet hodiflid rRfddseristhg, fonéxanpld, 'P‘GLQQ' Modified release
intrathecal, intraventricu ar i ntraurethr

formylatipns insludd delpyed-aspsigingd-, wise@mﬁ@etno%ﬁd ’fargeted and

i.al and subcut aneous. Suitable devices for
prog%lgé@%? rfaél\ésgdm ni stration include needle (including

g tiemeast of diynpesteriahakesdhe cbresls,thedosageamit is determined by

i nf usi on techni Parenteral forpulations are _
meafﬂ%#%amvy vaaleaé@rﬁvgréﬁmeé% QAN LS 4 AGeordance with the

, XCi i f i
lnveng?g@nét}gq?%lrﬁg e%ggﬁ@eéﬁi éémﬁﬁ%P?Pﬁ%{e @ﬁogé"%r butf?‘ﬁ&l‘g?ﬁ may be
admisistaredppla siagleattse ctrhmorerwysubldy rasrdividad tdolskey throughout the day.

oGP s do" BB EAT I BRI B0DS Ao £rd R e Sma to less.
vehi cl e such as sterile, pyrogen-free water. The

grepar ation of parenteral fornulations under: steri l e
Combipadoni ons, for exanple, by |yophilisation,

t 2@% +<¥m§§u@£§ 8@%w8¥§%ﬁgﬁgﬁ$§ﬁggﬁq{?ﬁlﬁ s?@%(guib ' &Ribination with

one or more other therapeutic agents, such as a drug. The compound of the present
invention or salt thereof may be administered at the same time or different time as one
or more other therapeutic agents.

For example, “in combination” includes: simultaneous administration of a
combination of compound or salt of the invention and a therapeutic agent to a subject,
when such components are formulated together into a single dosage form which
releases said components at substantially the same time to said subject; substantially
simultaneous administration of a combination of compound or salt of the invention and a
therapeutic agent to a subject in need of treatment, when such components are
formulated apart from each other into separate dosage forms which are taken at
substantially the same time by said subject, whereupon said components are released
at substantially the same time to said subject; sequential administration of a combination
of compound or salt of the invention and a therapeutic agent to a subject, when such
components are formulated apart from each other into separate dosage forms which are

taken at consecutive times by said subject with a significant time interval between each
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The solubility of conmpounds of the present invention
and salts thereof used in the preparation of
w@areneeerl sol utions nmay be increased by the RPGEIB2008/000229
- appropriate fornulation techni ques, such as the
i ncorporation of solubility-enhancing agents.
Fornulatlons for parenteral d8ninistration nay be
formyl ated to be i mmedi ate and/ or nodified rel

admiRtsRAIPEWPEILAD S FATRONGAS ArRdFlRFsed dl aylbgiantaly different times
to saﬁijﬁtlﬁ'jé&e dhd s%ﬁhéﬁﬁ'al’am? Risk2kibh & uEﬁFﬁBﬁ'L RthtRCof compound or salt

prog rel’ease us COﬂ"pOUI’] e 1 nventl

of therinwebtioh @nma ﬁteedpaﬁlcaa@m;beassimmrwhen a;usblclod;ponents are
or, administrati

ol hi
form J808c] fatterflat Slogfk S58acks tarviigh Prieases rebidpgients in a
controléd Asdringg varsreaYH the@@%cﬁ@uﬂénw %ﬁs@bMé§ | 8tfor overlappingly

i ncl ude drug-coated stents and sem-solids and
admipigégred At dne samepand/phdiffereny-tintesdey said subject, where each part may be

acmifiSickblh e 366 B SR RBklRGS 0 "sal 15 of the

| IRG RixiaBip| 878 e A owdp dLeh dR AT S2iltS 1o el pEaein€ flvievition may be used in
(intra)dermally, or transdermal”™ to the skin or
combipriiarn partigliyareomplstaly imaddidienrie Sikerantinflameaiaigs. Suitable
. i i i |
oninf i oyt LOBBSEind D RiRIRE ek yAfa0ckrcont
etodaas,tlompxranl.eOM-84) eddéctysh, thciirmmab; dvatacsid, meloxicam,

ctend RSt e B UTeK BES oS LTS DM TGS 0s Mozl salicylate,
oprelWé!lﬂhCﬁ‘ylaGﬂfrﬁ 8&i”, hﬁehdk@ﬁ ﬁl'ré%?&‘{’rh d%&?elrim, [GhsfcakibPtdcrolimus,
I qu ycerin,

d petrol atum I'te petrolatum
aceclpf&ryae:t Byt%metegbylcam aimiglpiaw}e eiwlagagmdn,l addfemenalyf leunomide,

risedit ?ncééf%m g’élSPﬁEéSr’[]&g’g‘@o q;glg?er@: %?ﬁ;lﬁ(]f)]&gnigﬁ%gﬁég’r@ﬁ]akinra
celec:bQFbt akesfeh8BtoHEh afBFaDirtc, tarhaedn, afblimlirhhb adémisumab,

i ncl ude dellvery by electroporatlon |ontophore3|s
Ofatumhmﬁ;tphw& |a§ltlbgdmmi@b@mf@n diseTetpoe.demsiodimys, eculizumab,

w8 8l PSSt BUIR BB Thno BT PhucBlirlagy o,
ABN-bé2f MUNJB&QE,d—lﬂMa&GLL‘IﬂTMX-&'; pa@ngxelr Org-37663, Org 39141, AED-
9056, AMG-108, fontolizumab, pegsunercept, pralnacasan, apilimod, GW-274150, AT-
001, 681323 (GSK) K-832, R-1503, ocrelizumab, DE-096, Cpn10, THC+CBD (GW
Pharma), 856553 (GSK), ReN-1869, immunoglobulin, mm-093, amelubant, SCIO-469,
ABT-874, LenkoVAX, LY-2127399, TRU-015, KC-706, dipyridamole, amoxapinet and
dipyridamole, TAK-715, PG 760564, VX-702, prednisolone and dipyridamole, PMX-53,
belimumab, prinaberel, CF-101, tgAAV-TNFR:Fc, R-788, prednisolone and SSR,
dexamethasone, CP-690550 and PMI-001.

One of ordinary skill in the art will also appreciate that when using the
compounds of the invention or salts thereof in the treatment of a specific disease that
the compounds of the invention may be combined with various existing therapeutic
agents used for that disease.

For example, the compounds or salts of the invention may be combined with
agents that modulate one or more of the following targets: Cyclooxygenase 2
(prostaglandin endoperoxide synthase 2); TNF-R (tumor necrosis factor receptor type
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nodi fied rel ease. Mdified release formul ations
i ncl ude del ayed-, sustained-, pulsed-, controlled-,

Wwo an0gevee7 and progranmed rel ease. | nhal ed/ | nt r BETEEEA008/000229
Adm ni stration The conmpounds or salts of the invention
can al so be adm nistered intranasally or by
i nhal ation, typically in the ¥ormof a dry povvder

f
1 e e B e S P B S e sl
I
rece;ﬁt@? (@Egmégs ll: ﬁﬁﬁ%@lﬁl@o%@&gﬁ@é&%ﬁ@ow% ?é‘é Glucogorticoid
recegt@r R); Nbrk&) Trunoenranquresis lfmtele@' M%mma)eccmumpemokme receptor;

Leuk%ﬁ' e?eér O%?%%oﬁ@rr g\iﬁrtgf)(?e%? <§| %@%24 6{10fsip ga}ﬁléiqr)agegr Non-specific); IL6
recepstehuhte@em (N@Int $pevifio) Amm 1t7f(¢th'S§| Ak c@n%éhh@bér?zyme) ICE

, such as 1,1,1,2-tetraf uoroet ha
(CaSpqse i/'@egegklﬁebbata Q@TV@ﬁﬁaésher’OStaglad@Im§$lathe$n&)1elszyrﬁe$ (Non-

bi oadh
spechE) R o R o RSB RT PP i Eblor on-
spec;ﬁc)a&&asculafd:edwdhesmrprofmﬂtm O(Xfﬂgfl‘aglasmge\ﬂzﬁ:%ﬁ(fcgllj %nease 3); VEGF
|
Receg&;dg&qge%pgc?fg}b Eé qar};b%b{{%t@ﬁn @Bﬁg}qtgcptwgreCﬁgtorésaéﬁﬁ eMacrophage
mngra&?o'i*u%ﬁn'bito@qfé%fﬁ#s(h/ﬁﬂlml e qlé’os?ét‘é bﬁgéﬁhéﬂ/ ﬁ’tNFy)eBeta 1

agent for “di spersing, so I SI Ny,

interfeesine 444 Pe3 (Strmnelgr*sun\ne) C&R# onhb@ne(re):epmrsMMR—Qt(gémdmase A);
sorbitan triaol eate,

ti. ol surfact C
TumdhatBbsig FibtonEoshtast Ik G fefiods: forming Tusdiamang Indian
bloodrbup BYERIM P IC RS RABFI IR ;%rcag}cﬁt PRz IFﬁdWE‘%gﬂfh%%Ct
is mcronised to a size suita
Peroxispraparoliarateypetivateq recepton gamme (mﬁzqmgammamuexm chemokine
conmmi nutin
rece &C E‘fagl‘é@ﬁs’sgr? rsg?lsr?@yorﬁfchen L‘?}% )Upalnﬁéﬂn?seq Q}gﬂ?g,fgﬁemokme
recepskmrpéﬁDIBH: Hevabtdrt HKBHO(NQCIEIS—‘BOBQ; lb%ufp@Hﬁhn@r@P@AM ®r6foin Kinase C
ress re honogeni sation, or spray drying.

(PKCcQgELﬁp aEegr NAPBaAMpele; 5,f¢aiheg§lnd£| S‘oProteasome

) L Lidge .
S AR kU4 R AR E e
factortrecepior #PAF<R); Farnesyl pyrophosphate FPP synthetase; CXCR1 chemokine
receptor; Macrophage colony stimulating factor | receptor (CSF-1R); IL18 receptor 1;
Adenosine A3 receptor; Granulocyte-macrophage colony-stimulating factor (GMCSF);
SYK tyrosine kinase; CRF receptor (Non-specific); Alpha/Beta tubulin heterodimer:
Tyrosine kinase (Non-specific); Amyloid beta; Macrophage colony stimulating factor
(MCSF); Tumor necrosis factor ligand superfamily member 11 (receptor activator of
nuclear factor kappa b ligand); Phospholipase (Non-specific); Estrogen receptor
(alpha/beta; Non-specific); MMP-9 (gelatinase B); Nitric oxide synthase (Non-specific);
Inducible Nitric Oxide Synthase (Non-specific); p53 cellular tumor antigen; Insulin-like
growth factor 1 (somatomedin C); Nicotinic acetylcholine receptor complex; Mu-type
opioid receptor (MOR-1); IL11; ERBB/EGF Receptor Tyrosine Kinase (Non-specific);
Histamine H2 receptor; Dipeptidyl peptidase IV (DPP [V, CD26); Topoisomerase II:
CCRY chemokine receptor; Bacterial Dihydrofolate Reductase (Non-specific); Beta-
tubulin; DNA polymerase (Human, any subunit composition); CCR4 chemokine
receptor; CCR3 chemokine receptor; K+ (potassium) Channel (Non-specific); Mitogen-
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powder m x of the conpound of the invention, a
sui tabl e powder base such as | actose or starch and a
w@eoBoesizence nodi fier such as L-1euci ne, manni POI/1B2068/000229

magnesi um st earate. The | actose may be anhydrous or in

the formof the nonohydrate, preferably the

latter. Ot her suitable excipiedts include dextran,

gl ucose, naltose, sorbitol, xylitol, fructose, sucrose
activated pnoégialkisase W éMAPéﬂiMd R8-alphap L-typewtalciuonchiannals 8Non-

spocRy e BE A SE s HE B P YRGS Y oF RIRL R
Cystéh@rprbtéa@@t(won SISO S@(ﬂidnﬁ@dpéﬁﬂefrmr@?é&@nalme transporter (NAT);
Al ternative sol vents_whi ch may be used i nstead

MAPgKbgecME s on-spaeifigh A y@@s@ Ngmspgﬁqlfy@f hlyp@w@ -inducible factor
1 alpﬂg ﬁ)lljsérrg{i%hﬁ%s‘f@eh c%&?kﬁ% o b%% ﬂ‘umaq DNA;
Chola@yﬁtokmmﬂvpélaa:boeptwa(%m) Bd, brhdyklakwmbptorl?%) P2X

a fornul ati ons i ncl.ude del a
purm@&@?kﬁrf &73 ﬁg%'aosm%&%@cree@f ) ?QP@@PQWY%GPW 2 (CB2); Sigma

opIOIBerSéﬁt rﬁr?étf?ﬁ@i@ rebdhtbP ¢ (ERSS CXCHY cIRONER er@@@&t‘SFs
I FRIFRS

aer 0so t he dosage u et er m ned
Compl‘ementdavter Mﬁ)&EBu/CbIB inaetigatar l;TE’I’@fEB’dKMBrB (RAlﬁ)—Kmasa) (Non-

specf) QM pEr el PR KEd T (GPGERY: Far ¥edng o gene (MDM2

ublqlﬂﬁ#ﬁﬂp%tétrﬁrgﬁéé E'3)a\/5’rP fﬁé&@ptépﬁﬁ’orﬂépeﬁﬁé)‘i‘ Il&*ﬁk@iép‘t’@r ﬂﬁpe l; IL6
di vi ded doses t hr oughout ay. Dose ran

(interferaal bataaZJ)mMME’t(f\J@mr&nequ)gI@scmmrMMHra/Br’%, @Igéomn/c_alm’@nm-

reledbPRRH TP iR HRER SR TROH B AL R bRl orown

facto@(VIHGF@ Phrldetbibhendogehirec@stentiap Kitdsea@ah-gpaedfic)] Bex hormone-
npound of the present invention or salt thereof na

bincigg ClRHIA; Sherkitg CObE @%@r%W%FbrwaaW@H@me r\rzngrrgéroponetm
(EPC PR BGen “SHSFc LA} F1RSSEATEoESY, GITREaNop pecii
FGF aecapitr (rINnn -epedific)c E’mmusnﬂnerprsléér(at@rf ad¢thvatedeusptomalphal (PPAR-
alpha% M‘S Fr)ggéﬂtgr c?nrltspégfk%; %q%%%ﬁdium-binding protein (Non-specific);
PGE receptor (Non-specific); peptidyl arginine deiminase, type 1V; PDGF (a/b) complex;
Beta-Lactamase and PBPs (Cell wall biosynthesis); Opioid receptor (Non-specific);
Angiotensin-converting enzyme 1 (ACE1); Urokinase-type plasminogen activator (UPA);
Phosphodiesterase (Non-specific PDE); Progesterone receptor (PR); 5HT (serotonin)
receptor (Non-specific); tumor necrosis factor (ligand) superfamily, member 5 (CD40
ligand); Thymidylate synthase; Integrin Alpha4 - Paxillin interaction; Integrin alpha-4
(VLA-4 / CD49D); ERK1; glucose phosphate isomerase (autocrine motility factor);
Dopamine receptor (Non-specific); Chemokine CXCL12 (SDF-1); Microsomal
triglyceride transfer protein; Integrin alpha-5/beta-1; Signal transducer and activator of
transcription 3 (acute-phase response factor); Plasminogen activator inhibitor-1 (PAI-1);
Vitamin D3 receptor (VDR / 1,25-dihydroxyvitamin D3 receptor); Aromatase complex
(P450arom and NADPH-cytochrome P450 reductase); Protein tyrosine phosphatase
(Non-specific); 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase; Integrin
beta-1 (Fibronectin receptor beta subunit); Integrin beta-1/alpha-11; P Selectin
(GMP140/granule membrane protein-140); Five-lipoxygenase activating protein (FLAP);
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when such conponents are fornulated together into a

singl e dosage form which rel eases said conponents at
waamsiogieial |y the sanme tine to said su_bJ ect ; PCT/IB2008/000229

substantially simultaneous adm nistration of a

conbi nation of conpound or salt of the invention and a

t herapeutic agent to a subjec in need of treatnent,

f h
HeKAREPERE NGB ERRRERL N figoRitl wBoane d ARERTR o
peroﬁdb§é GBHallr&l/d)lllagé@atéa@%didrﬁ%hgbfnélaél hégg?%‘&% ?yﬁq}gﬁgégc?@aceptor

onents are rel eased at su
BCL} (p,),splm ng)c-,lﬂ@yg@gjl"@cmonseqc@tor tloradpecifis); Mascokar ehdethelial growth

f the inventiogn nd a
faCtofﬁggggpeu C agg?;m‘l@gﬁlﬁpaiﬁb gﬁ%@ﬂnt@e@@ﬂ E’Bﬁ%@h@
(Vitromeetifi oecaptet iphapabunit’ ODSHCBRY Kﬁ{asbnp%léﬁe@@ﬁlﬁgﬁ%parm binding
forms_whi ch are taken at consecutive ti
gr OWg‘af%&P%ﬁo jneefitegrawia- m’p@@tmg éagter 1); r@@teonoema(eeerette@en
on ar e
phoslﬁzfﬁhgse dqgf‘tbg%lsatcllgc Fﬁ?f’fgﬁ? S\fﬂéﬁl{oﬁ? n%%eso% op-§pecific);

Pi3Kisasg éNon- spednﬂstq%mmﬁl[m nbdﬁ@ﬁp@l?ﬁ@mw(wﬁRPW’PAR rﬁgeptor (Non-

| h t
specififl Faga aF hedgisriBCRel O Mo BsPchensEms FeeeipoReiantil caton

chanr{f\é}: esutﬁémillyé\? GHefrP@et rI?RF‘\PI oT épéibgﬁe?asq:to %ﬁﬁtg&ﬂhgh%receptor

rel éases said conp nts in a co
kmmqge@s &Qﬁ(bﬂnas’rﬂa@\lm-epe@ﬁc X Hl‘é Ay prateins FoliHike ebyeptand! slute carrier

faminff# forBBRlC ripod ihotled). Sinufioe 4 ToREREAGE i apeontay (Non-
spemﬁxﬁ R@mm(/&tg?él@ﬂsb% ehh&eF do%déﬁﬁ?moi"e éﬁiﬁ&h@ﬂﬁoﬁ?%@eptor

or. _exanpl e, the conpounds or sal resen
(GN%%&eww"m@@m@eﬂema (Celrwatneptidasesy; thduinby!utmi Mitogen-

BB iyodd TS PIE R AR, e
Aggrez;ehaske émorc-specific); g klﬁa@@morﬂbﬁéé\ﬁ@)@‘trangﬂﬂﬁ@ﬂlrﬁ TR) CX3CR1
val decoxi b oci |1 zumab b ept

recepig @9?%‘@{‘0@%{@ Eeghrombapiastier Grsue faotenoboriam- dependent
STl AP e aF S AT R b Soneany Tissue

Transgdlutgrsineisa, (Tranmiwtanxmatse I/EGM:IZ) Mdvanase glyebsPREon end product-
cam [r.o0Si %l t azone, defl azacort,

SpeC'fgdgpﬁp,{?ﬁalglonp@W%gﬁl,daée 20d B Men-srseifich rHlstamme receptor (Non-
Specifit) S@Ml@ﬁﬁ@ép&%ﬂ'd%b@ﬁﬂ?@ﬁ&ﬂ%%ﬂl HhidibSFRetin

(myeloapr}gllfepeztﬂ/e leukemia virus oncogene ligand, megakaryocyte growth and
development factor); Signaling lymphocytic activation molecule; Neutral endopeptidase
(NEP / Neprilysin); Endothelin-1 receptor (ETA); Tyrosinase; Mitogen-activated protein
kinase 8 (MAPKS8 / JNK1); IAP (inhibitor of apoptosis) non-specific; Phosphoinositide 3-
kinase; Prosfaglandin F2-alpha receptor (Prostanoid FP receptor); Human growth
hormone; Vasopressin receptor (Non-specific); Mast/stem cell growth factor receptor (C-
KIT); CDK (Non-specific); D4/5HT1a (Dopamine D4 receptor, serotonin receptor 1a);
Angiopoietin 1 receptor (TIE-2) (TEK); Estrogen receptor alpha (ER-alpha); Epidermal
growth factor receptor; Focal Adhesion Kinase (Non-specific); Peripheral
benzodiazepine receptor (HPBS); Oxytocinase; Cytosolic phospholipase A2;
Endopeptidase (Non-specific); FGFR1 FGF receptor 1; Neurokinin NK1/NK2 receptor;
Prolyl 4-hydroxylase complex; Integrin alpha-5 (Fibronectin receptor alpha subunit /
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cel ecoxi b, diclofenac, etoricoxib and fel binac,
reumacon, golinmumab, denosunab, of atunumab, 10rT1
w@mniosoexty7 pel ubi profen, |icofel one, tensiroliPCEIB2008/000229

ecul i zumab, iguratinod, and predni sone. Other suitable

antiinflanmatories include CP-48171 5, ABN-912,

M.N- 3897, HuMax-1L-15, RA-1 ,22paclitaxel, Org-37663,

Og 39141 , AED- 9056, AMG 108, fontoli zunrab
VLA-@e/g@Dﬁ@E&;d‘ﬁUSCEﬁm aa@talmnlln@peoapmro(Nccwsmmfl@oTymne protein

e s ARER KR 8, o SRR 5 o

AdrehBmstding Phosphatiapif88itol BrehadaAbmosd (takia-tefdbidotdsia mutated
LenkoVAX, LY-2127399, TRU- 015, KC-706, dipyridanole,

genedd kM RetthroraieiingpeerterdbNertiKe fissue g@w for; RAC-alpha
sorriinPRATng kPR TELA0, s MR EcoRt Nuropel g ocie
syntirarsediNGS pm@m?tyﬁg?pmldea@&mmh(a@lﬁélh) CEf(éﬁQGfNiﬁ- aimghnel complex;
ERB G i SPAPORR DURBIEUGRARS | HEOHBRSbIRReLYBP Celsuntacs receptor
HEREDIH O, s AR} 3Bk NGRS TE B indystrase 42
HSP R ByePlatetbi-dertivad growthfacios betei palypeptides erﬁEHi’ma;aamycm

assoffab BriSRaFRER 3 ThR: REBHRometuaf Y Phuebaniraapepsiny

PDE®DL BAwapécm@@hog@%du@ét@ray@mm HBPBEAD)t Agehih@RinR8e; Histone
targets Cycl ooxgl enase pr ost agl andi n”'endoper oxi de

Deacﬁﬂﬂﬁ%&io@ﬁpemﬂp rpﬁ@@iﬂ”%EQd@ﬁ%ptpéEthr smtﬁm@@t(larostanmd EP4

receFk}é@e &?'t"g p‘ggéw?eq” gkﬁ}%g)k ﬁ%gr(w@&@e EW

(metallt@lédtasé\)on})sctmmd‘eptt)r, Néhapbbm@ﬂmmﬁarﬁubiqmmmmm$ulfonylurea
NF- kB; Tunbur necro

receptggf%lﬁl%% Eﬁkégé]%ghgcgné;o@kﬁ% M@pﬁ@q@@@mﬂ@ ); Coagulatlon factor X

(SRRl R a5 SERRR PSSR B TORBIC), g heavy el
constant eggion; IDbpamsmEBQfﬂ ﬁb-ITZA[DAtsenmrs{ ‘E\Eydxbmwypiarmm @i regeptor

(TR, b bR e TARL A eeb o spo-cel cycoptin
(cyclg&ggﬂt\ fghgl?lgur?ggéédlﬁgfl%ic@pf&%lmf NKZERedepitsr) 1LEGERRERE B4 receptor;
Brutons tyrosine kinase (BTK); Mitogen-activated protein kinase kinase 6 (MAP2K6);
endoglin; M1/D2/5HT2; Sodium Dependent Noradrenaline transporter + Dopamine D4
receptor; Mitogen-activated protein kinase kinase 4 (MAP2K4); Heat shock protein
Hsp90 A/B; Histidine decarboxylase; solute carrier family 22 (organic cation transporter),
member 5 (SLC22A5); CSK tyrosine kinase; Prolyl endopeptidase; Cysteinyl leukotriene
receptor (CYSLT1); Nuclear receptor NURR1 (Immediate-early response protein NOT);
Toll-like receptor 3; Proteinase activated receptor 2 (PAR-2); Prostacyclin receptor
(prostanoid IP receptor); Serine (or cysteine) proteinase inhibitor, clade F (alpha-2
antiplasmin, pigment epithelium derived factor), member 1; Pituitary adenylate cyclase
activating polypeptide type i receptor (PACAP-R-1); Tumor necrosis factor (ligand)
superfamily, member 10; C-MAF (short form); Acetylcholinesterase (ACHE); Alphat
adrenergic receptor (Non-specific); GABA A Receptor Bz binding; Lysosphingolipid
receptor EDG-1; Mucosal addressin cell adhesion molecule-1 (MAdCam); alpha-1L
adrenergic receptor; Hepatocyte growth factor receptor (MET Proto-oncogene tyrosine
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specific); Vascular cell adhesion protein 1 (VCAM 1);
MWP- 13 (col |l agenase 3); VEGF Receptor (Non-specific);
w@zohsavaphyl at oxi n chenotactic receptor (C5AR)PCT/IB2008/000229

Macr ophage m gration inhibitory factor (MF); Purine

nucl eosi de phosphoryl ase (PNP); Beta 1 interferon;

MWP-3 (stronelysin 1); CCR2 chenoki ne receptor; MWP-2

(gel ati nase A); Tunor necrosis factor receptor 5
kinas(e()lMDl)scammacatmr@éine(remtngM&JMEIKﬂmlnanﬁh rertipdor; 63 A receptor

(+B g@ﬁ\fw&gp%ﬁ%&@& o P Cabi st GRYhg (P kinase
gamr@\é r(é’ ﬁﬁgp / proseit 2GBRIFEKE BRYF §#681hE protein kinase receptor

SI oto oncogene LCK 't yrosi ne ki nase;

)k disseisdin dpmarDETaRidpmily; merarer(2 (DRR2506Y - Voltage-gated

ol LT TR e ok BSR it om or

growlibfacisrakeasorETRM AR lGialrbon)lbtArﬂmdch@C(%ﬂi) orhroMBlopoletia receptor;
ki nase beta subunit (I KK BETA); Pl atel et actlvatl ﬁgﬁtte sub

Vascplgsiegydothelisgh giwipsagioR(; alﬂﬁfcﬁ Inogst dpHoSHHipG cp
famﬂiﬁ‘{)l\ﬁ@h??ﬁ%%%e? RARE rece tgrre?%fc%ﬂg%%ogi%[em (MDR1);

stinmllating factor
Mltog&mem\mted prd&derioaas&ekmase gcdpaB2K7); Muscarinic acetylcholine receptor

;AR SO B BRI sy

phos?ﬁ@&e&é‘r‘ééé 50)/; H@DE@/ g‘;cfbhb%#éhé‘rghﬂe%’ég%rmon specific);

yrosi ne ki nase

Lipopvatainpisageiatssl mggu.&atlmmnhthltng GarbosypgmicsEg; B (iIhbirl);

Chohg\%g{ T % '{l@rﬁ-Sﬁs@rl'ggﬁfg%?@ﬁnﬁg@ggﬁgﬁ?ﬁ%ﬁ d%ﬂjoge%gﬂ%tgge'

‘Coadi’ﬂtﬂﬁd?h@ctd?@ﬂ P{d¥pna ﬂﬂgmb‘dp@stmﬁﬁitémmtr Serpietthreonine protein

ha/ bet a; Non-specific) gel ati nase B);

kmaaq l? M@mlwngmlﬁ%@t(d%ﬁ % p%wble@uanvm@ @V@Iaée KNepispecific);
Rlbo%gg%@é]b ip % q\ﬂé&%‘b‘t V\})ﬁ? gluﬁfhg rt‘é‘fek;& ol?r)g t%wég‘r rec&s)tor tyrosine-

proteiv kmtaseITNmeMgﬂabbwbpm&glmteme oecaptop(Non-spleifigh&/ascular
ondo b SRR { K p F P TS LT beb oS groto knaso
15 OAPREG) Sl 88, ARt B pr GBREap 01, SPIEASInrlsing
factoResheptarst (CREM); dpidagdn-agtivaBed ptaibinl Kinase 11 (MAPK11 / P38 beta);
Complement component 5; FL cytokine receptor (FLT3); AMPA receptor (Glutamate
receptors 1-4); Nerve growth factor receptor; Acyl-CoA A: cholesterol acyltransferase 1
(ACAT1); Frizzled-like receptor smoothened homolog (SMO); G-protein-coupled
receptor BONZO (STRL33, CXCR®).; IKCa proteins; TGF-beta receptor type Il (TGFR-
2); HIV-vif protein; 5-hydroxytryptamine 2B receptor (5HT2B); Fatty acid binding protein
(Non-specific); Toll-like receptor 7 (TLR7); Ghrelin; CD36 antigen (collagen type |
receptor, thrombospondin receptor); Mitogen-activated protein kinase kinase kinase 3
(MAP3K3 / MEKK3); FMLP-related receptor | (FMLP-RI); Sphingosine kinase SPHK1;
Histidyl-tRNA synthetase; Mitogen-activated protein kinase 9 (MAPKO / JNK2); P2X
receptor (Non-specific); Casein kinase | (Non-specific); Sulfotransferases (non specific);
Nuclear receptor ROR-alpha-1; Catechol O-methyltransferase (COMT); Monoamine
oxidase A (MAOA); Gamma-glutamyl hydrolase; Protein kinase C alpha type (PKC-
alpha); Mitogen-activated protein kinase 12 (MAPK12 / ERK6 / P38 gamma);
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DNA pol ynmerase (Human, any subunit conposition); CCR4
chenoki ne receptor; CCR3 chenoki ne receptor; K+
w@ pwsasreeum) Channel (Non-specific); M togenacPCTE2065/000229
protein kinase 14 (MAPK14 / P38-al pha); L-type cal cium
channel s (Non specific); CCR6 chenokine receptor; PDE3
((Phosphodi esterase 3; Non-spdcific); Cysteine
protease (Non-specific); Sodi um dependent

Alpha]wgléa é‘@énlumeClnam@pBlss@e FaniarFackmPdia seimielexyEekworm

neurt RIS Terer Ry o3 AR Riating by rgpeptor (ARS) (P

13); E&Vﬂﬂg@ﬂybmﬁécﬂA I@iegtdrEBHb'QM) Chbl'é@?ﬂo% type A receptor

Chol ecystokinin ty recept or Bl bradyki nin

CCK@eéétbﬁta @Bﬁ&owstqwgr,d cﬁﬁhydm@mseﬂ ﬁr@m&mrmm@rf@@aﬁ@g hormone;
Nicofi'sbEAidMhe sPEARE pRALH 415547, 8L reGtn (N BPegit)
Sodiwhghyakogen erclegrigar isconmp MeiHE 1) Stibstance(lCo&dpA®r (SKR / NK-2
oo R e g B ESS SPRBk s Surase-
lsomQI SATRASIPHRLnBRIIE rd M @% c%cb'nfd girﬁ’é TN bé&ﬂﬁa%GGRP type

VIP recepto Non- spéci recept or

1recepton @/qlnfdwefndeohkmlaeeé (mKNNRIp(HmhAanieeméngoj receptor; P2Y12

platele AR Feoapior: Hifien-actiBlasbioiiit Kirigsis ks ks 5 (MaP3Ks)
(MEM@C HdNateR8eEeldidh &@@Md@ ik alﬁféﬂeLﬂ(‘rfEGFéceﬂfBF-%?d)éiated kinase

rogen receptor; Ki nase _&NOH speci f

(IRAPﬁbﬂmﬁfgamclm{rﬂgh@ﬁnmﬁaw {praseld Kfﬂé‘sm@smmwmmR gamma;
AXL GR0SRE g#%tggfﬁnéée &gﬁp‘ AL EL .§55c8§grbgés@esp%ﬂﬂ<%eﬂnase 1 (ALK-

1); RiMNerelstpd ¢idnseliptidrfacteck P dMﬂé@@@an%beCIflc) CCRS8 chemokine
Per oxi soms proliferator activated receptor al

receptemAreRhh @wem@kmearchgg:ﬁt bpcicreiin g@;@gt@r ,y)sullgll@(@ growth factor |
recedi@l: PHRBE 'PQNBH gficl: MBriP R thdiSFH/S ﬁ@lsk heta); DNA-
i Opkel B SRL T %

n- specl ar gl ni ne dei m nase;,
methAbDehRsieaasy noompleemp, Bhosphmpreaen@@amd\lcm%@peclﬁe) ICBWaI I

anapﬁ}iqé)f nriglg(?rlﬂg ;83'@8@&8 gq%(g/sl%g sphinges Non S klnase)z (SPHK2); Casein
klnasb'ﬂphcbrﬁléﬁéc'ﬁbﬁolﬂh@é Rese l@ﬁ‘ééé’ @1 @D#@Bﬁ%eatGlcNAc beta 1,4-

sphodi est erase (Non-specif PDE): Progesterone
galactasylipansfereer)2 (BAGALE2Y; 6EDI$|nﬁ)SOilﬁe@ﬁfl’¢&r family 7 (cationic amino acid

transé@lgée]rr ng %@&rﬁ%&%ﬁﬁgg 83‘5? Ml@lg—% I(/IH—I%/ﬂg)Af ); Casein kinase |l
alpha chain (CK Il); Growth arrest specific 6 (GAS6); MAP kinase activated protein
kinase 3 (MAPKAPK-3); Mitogen and stress-activated protein kinase-1 (MSK1);
Prostaglandin D2 synthase (21kD, brain); Pancreatic K+ channel (Non-specific); TGF-
beta receptor type | (TGFR-1 / Activin receptor-like kinase 5 / ALK-5); Cyclin-dependent
kinase 2 (CDK2); ACAT (ACAT Enzymes 1 and 2; Non-specific); Delta-type opioid
receptor (DOR-1); 5-hydroxytryptamine 6 receptor (5HT6); 5-hydroxytryptamine 1A
receptor (6HT1A); SHT1 receptor (Non-specific); Growth hormone receptor; PDE7
(Phosphodiesterase 7; Non-specific); IgE receptor (R1 and R2; Non-specific); Cyclin-
dependent kinase 1 (CDK1); Farnesyl-protein transferase complex; Prostaglandin D2
receptor (prostanoid DP receptor); Complement C1S component; Histone deacetylase
5; dickkopf homolog 1 precursor; P2X purinoceptor 4 (P2X4); Lectin-like oxidized LDL
receptor (LOX-1); Epoxide hydrolase 2 (trans-styrene oxide hydrolase) (soluble epoxide
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ligand); Thym dyl ate synthase; |Integrin Al pha4d -

Paxillin interaction; Integrin alpha-4 (VLA-4 /
w@e322ERKL ; gl ucose phosphate isonerase (aRCDTB20082000229

notility factor); Dopam ne receptor (Non-specific);

Chenoki ne CXCL12 (SDF-1 ) ; Mcrosonmal triglyceride

transfer protein; Integrin al3ha-5/beta-1 ; Si gnal

transducer and activator of transcri ptl on

hydrelage) @Erhadibyeeagivinginata syoipsekiadps) r(&wﬂ\ aceM Kinase 1l Complex;

X AR SO TS AT Ao f cospase
Integﬁﬁ4lﬁikadd<l’n@w | INGPPIdcay b dicdBionRinE46 @ QT@CDKQZ)SAdenosme A2B
r05| ne phosphat ase (Non-sp

recoBioR SIS Hatsip g aRen ﬁnectse@nmasa Teht2) cagterial Sech protein
Nicofi rﬁg b@?&qllh@%@@ébt%@ﬁ}téﬁba tad Wfb%‘éh‘ ébé v%?&{)f)ﬂftem%ﬁase kinase

uni t ntegrin
kmas(eG\/FMA\tE’B@ﬁ’la/rMEé(KfenBrcﬁem IpmaﬂeeCrzeIaQ)pe NPKC-zeta) PDK1 (3-

phosa%ggt@%#ﬁegﬁgﬁ SCttl lvﬂ@aa%%gh @%}me’g mine I§A receptor

(5HT6N?”S@P&@'5 “hBha- r@HMél‘é‘s@ ngéh%ﬁﬁatearp’#bfén’{ RIH2R8%inase kinase 8
sodi um channel Bet a- 2 'adrener gi ¢

MAF??éé%bC@T) Baitein(igyasine pg&sphataw dBdPﬂUrmmmqe@@m gr2Y1); Alpha-

10 o BABIRTELAAGL AR N TSI |CR LBk hapramine 7

recepto @ﬂg ajo@@afa\rioh\{abtbewquamedogcgfa)opym\m@déh?@ﬂ@gtenése kinase

RC Ki nase: Pl ei otrop in (h eparln bi ndi

PDF@& d\}@mspg@fl@r POE A (fAVE-spesiltartnspietd leﬁ@erﬁé@t?d%/ hiSPDET7A);
Glucé’@: eﬂl?%péﬁt’l%éﬁ%%&ét@%@ﬁ ! oﬁg@tgﬁ 3 rr]r% dle r}}ﬁéérasbﬁjb}mlt p3 (pb2

endoRudlsbsa) &/ifaNprotegse ( rﬁa)m‘r)speéiﬁb){(rbbelsrommseé Ingarmhy’mﬁj hormone
Bet a adr ener

Al PPAR to f
receét@ E%? f%q&mrﬁpé@?tﬂnéma%er %%ﬂ{tyc %@é&@@etﬁaselappgmme beta
S RO PSR TS o
proteki SAE@?( slorevidl epiopiteyis IIH‘IIMOTAT spnowellrln {SYUN1) I(HR@1) (H RD-1);

saulefBitlindss G Aol resd R pboihREdil i P

Cortlécﬂﬁtﬁjlfﬁ rélbasifgThdtof Pé@p@éﬁ@%@RPg?ﬂﬁﬁa?%edlate condugtance calcium-
Gonadot ropi n-rel easi ng hormone receptor (G\NRH-R);

actlvai@ﬁmia:ssmmlhﬁanﬁb(llﬁﬂbtl\éiqigosq@edlphmphat@dpnamée(NDKA) (NM23-

H1); ﬁ%ﬂ]ﬂ H&F%"éﬁ%%ﬁ%ﬁ#@p%%&% @E@U{Aﬁ @@/%Sgen (SNAP hase kinase-3

alpha (GSK-3 alpha); solute carrier family 22 (organic catlon transporter), member 2
(SLC22A2); Pyruvate dehydrogenase kinase 1 (PDK1); PAK-alpha kinase (PAK-1);
Human 14-3-3 proteins; Isoleucyl-tRNA synthetase; Prenylcysteine carboxyl
methyltransferase (PCCMT); CKLF1; and NAALADase Il.

The compounds or salts of the invention may further be administered in
combination with one or more agents such as SSRI, matrix metalloproteinase (MMP)
inhibitors, aggrecanase inhibitors, inducible nitric oxide (iNOS) inhibitors, inhibitors of
insulin-like growth factor (IGF) expression or activity, inhibitors of fibroblast growth factor
(FGF) expression or activity, inhibitors of CD 44 expression or activity, inhibitors of
interleukin (IL) expression or activity, inhibitors of tumor necrosis factor alpha (TNF-
alpha) expression or activity, inhibitors of tumor necrosis factor-inducible protein 6

(TSG-6) expression or activity, inhibition of Bikunin expression or activity, inhibitors of
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Aggr ecanase (non-specific); JNK ki nase (Non-specific);
transthyretin (TTR); CX3CRL receptor; Coagul ation
wo aw8093201 1 (t hrombopl astin, tissue factor); PCT/IB2008/000229

Sodi um dependent serotonin transporter (5HTT); Col ony
stimulating factor 1 (macrophage); Tissue
Transgl ut am nase (Transgl ut ai?6nase 2/ TGW); Advanced
gl ycosyl ati on end productspecific receptor; Monoani ne

beta-secrdaze (BAGHY, iBhibNors GffRACEH)inhibitionafinvsleasdegertor rev-ErbA

o DRSSk BTSRRI PRI B HERDERPEH oot

G- prdﬂefrﬂéo&}ﬂé@@@é@ptbr 9IEDGC-TReRKr@EYeRdradivRytihiaitidn of proteinase-
devel opnent factor); Signaling |ynphocytic activation

activaiedgegeptor I(\BARr) @Mprcﬁﬁ@wb@t AR, 'ONEFi'qn Negartilogerqgrived retinoic-

sio GBI KIS B 880 i g inase

zeta (FN?CQ) mrlmlbltbnrof@és@mEkp@ssi)onrmna@p&y:,l ifhibjtion of a dlsmtegrm and

metallGBRURIOPSS PrlOGYAME, ERRPB.SE SPGIS IRORAMBPBRH S subcomponent

C1sngf§§$§§|on ﬁxSf,gwnﬁrtffaﬁecﬁtfefm&l 1889 %ﬁt%-gm&mau

stem ce actor re tor
expréddion epactiviiiyc) ; D4/ 5HT1a (Dopam ne D4 receptor,

CTIE N W T S—
the wﬁ@n‘ﬁ@hﬁi‘?&:lu@é MMibitdra o MvPegens ao; onF-Q‘Balnl"ﬁ’éifﬁﬁ'o@@ggrecanase -1 or-
Ki nase SI\Ion specific); Periph era’l benzodi azepi ne

2; inhibiterptad GFHIRS)-2 edpyeasiomasactivilyt mbiiioss phbEFhe, i plise -9

A2;. Endopept i . - SPECI O
expréiog i SRR AT R SREC P s BE e bEAEME:

C ptHeX exbit bﬂa rﬁb@séhﬂ fri b@mbﬁf@ftlbn W|Hte@hpbuad@basalts of the

subuni t /VLA- Muscari ni ¢ acetyl choline

mverrt@@ep@lyﬁe(l%rrﬂscga'e@.ant@pdleﬁy F@f rrﬁ?@eet%r&% -RiamRGONHRICD 44
s 14 MSF Sl FELAN DSBS nubsid: b

antib8diesnhisE Db anlagonisis; eE@G 1 ahtmugghes«tﬁ;d%&l_a amiagarestsgEneRAP
antibg o et GRDALRS. B A BGRISre AR o hentbAdies

gﬂﬂn@ﬂr@ I‘égﬁﬁgﬁesB%; %o-gﬁ%buﬁdéﬁa? 6512 EE?C{@'SQ%‘%P% the compounds
or saﬁe@éme)pre(slemm)entlmrrmhm mlmgaeaswr(@@,@Z ) BRB®Lize inhibitors
such @@I"? éqoﬂr)ﬁakg ‘??Clé’g(g’:a ; ?g’co@( ecox{b-r)éelQ org(?b St0deSS%i By%e
lumiracoxib; opioid analgesics such as morphine, hydromorphone, oxymorphone,
fentanyl, codeine, dihydrocodeine, oxycodone, hydrocodone, buprenorphine, tramadol,
and nalbuphine; nonsteroidal antiinflammatory drugs (NSAIDs) such as aspirin,
diclofenac, diflunisal, ibuprofen, fenoprofen, naproxen, nepafenac, and acetaminophen;
Phosphodiesterase V inhibitors (PDEV) such as sildenafil; alpha-2-delta ligands such as
gabapentin and pregabalin; and local anaesthetics such as benzocaine, lidocaine,
ropivacaine, menthol, camphor and methyl salicylate.

Examples of other types of compounds and classes of compounds that can be
used in combination with the compounds or salts of the present invention include:
analgesics, barbiturate sedatives; benzodiazepines; Histamine Hq antagonists having a
sedative action; sedatives; skeletal muscle relaxants; N-methyl-D-aspartic acid (NMDA)

receptor antagonists; alpha-adrenergics; tricyclic antidepressants; anticonvulsants such
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HER2) ; Thronmbin receptor (PAR-1) ; PDE4B

(cAMP- speci fi c phosphodi esterase 4B / HSPDE4B) ;
web@sedre7 derived growth factor beta pol ypept i P&r/1B2008/000229

FKBP-r apanyci n associ ated protein (FRAP, nlOR);

t hronbonodul i n; H V Protease (retropepsin); PDE4D

(cAMP- speci fi c phosphodi esterzdse 4D / HSPDE4D) ;

Adenosi ne ki nase; Hi stone Deacetyl ase (Non-specific);

as ca?bamaagpmedltachymmredélm entagPaisty payiiculamy biE-anKeR BPMK-1

e OB ol ST BB RSl s o

anta §t'sf béth s erRES Wdrichsté @i Sefolohnie- e fedeiROPa@Nists or
SURL (pancreatic) and SUR2 (cardiac/snooth nuscle)):

antagnnigislsichas @ Acibre/x ,(BHTas, 8NARcHde Jecapier antageaists; cholinergic

el SR RSB b secopr

(mGRRNY ahexonistsl serotunid ré |tk ivmltﬁlﬁ)‘rﬁébmh Bgeritaline; noradrenaline
angiotensin || recegtor (AT1) %{/t ochrone P4

(norepJQ%qhnr@))éw,gﬁkelnphl w§|s(§lﬁh,qs,rﬁb eting i eRERY OrK%AS J-reboxetine;
dual %gfoffé’ﬁlﬂrncirggr%r(ahhg reubtake mrﬁﬁﬁors ls%%h(gs)rdlﬂfif?et% inducible nitric

tor utons tyrosine kinase
oxudév‘syrttgese aNOS)amhdbmorsaswmadx Sras]¢1 «nm@@mﬁ)acmma]m@l] -L-

nom g $U2-10- UG TP I By SR DG BRI S e -
Imlncfétﬁ’%lgdrﬂmlé é’[ﬁ?l?-Zkr‘n@ﬂﬁ@-L%)(sW@?‘ 522 lanfReCK ey Si-[(1-

sti di né decarboxyl ase;’ solute carrier
lmmcfeahylqum@ -@dneman@cmd <ﬁa[[¢1r%a§b3rarémp-4ﬁwﬁ5@xy-5 (5-thiazolyl)-

o e T Bt B R
thmzb%@@fyﬂ[hlmldrbﬂ@@ibmﬁnﬁa €28 AR ) BapING-2- [@Q-@htﬁr@-ﬂ\m )
'i'ke rece i nase activated recep

I
(riTUOPIRE B b BTG RO 2 i SR Amipo-A-hy droKy-1-(5-

thlazf)ﬁlggﬂft@ %rol]-%ﬁglf;lfoé ﬁ{etwgﬁﬁb{ﬂﬁheeﬁefﬂnoﬁtg%s?h@@@ B851.8r amino-4-
hydr@ky{ |1v-¢?l-tfh|azom)b)utyﬂﬂn®% cﬁxl;orcﬁbetnzohanbe Mm;% C‘f e cycl a_se
chiorghaem By P aerRiopl Berd LT BERI e v drener 10
guanﬁ{ ﬁ@tﬁ,ﬁ&ﬁigﬂfﬁdé By Icl‘ﬁﬂ‘%g e‘?%’k.‘é inRfsHoRs; ap?%st(a@g'r@m E subtype 4

renergic recep or (Non-specific);
(EP4Reotagomst85ubln adi M{({21[4<2=tnil-dgaidirpethyl- -1H- 1m1dazo[4 5-c]pyridin-1-

yl)phenyllethyl}amino)-carbonyl]-4-methylbenzenesulfonamide or 4-[(1S)-1-({[5-chloro-2-
(3-fluorophenoxy)pyridin-3-yljcarbonyl}amino)ethyl]benzoic acid; leukotriene B4
antagonists such as 1-(3-biphenyl-4-yimethyl-4-hydroxy-chroman-7-yl)-
cyclopentanecarboxylic acid; 5-lipoxygenase inhibitors; and sodium channel blockers.

Combinations with compounds or salts of the present invention also include
analgesics such as acetominophen, naproxen sodium, ibuprofen, tramadol, trazodone;
cyclobenzaprine; aspirin, celecoxib, valdecoxib, indomethacin, and other NSAIDs;
antidepressants such as tricyclic antidepressants and selective serotonin reuptake
inhibitors, for example antidepressants such as amitriptyline, imipramine, nortriptyline,
doxepin, fluoxetine, sertraline, and paroxetine; muscle relaxants such as
cyclobenzaprine; sleeping aids such as zolpidem.

Combinations with compounds or salts of the present invention also include

analgesics such as acetominophen, naproxen sodium, ibuprofen, tramadol, aspirin,
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receptor EDG 1 ; Micosal addressin cell adhesion
nmol ecul e-1 (MAdCam); al pha-1 L adrenergic receptor;
wolepaneeyt e growm h factor receptor (MET Prot o- POTRPEIRA00229

tyrosi neki nase); Miscarinic acetyl choline receptor Ms;

MEK1 ; Insulin receptor; GABA receptor (A + B; :

Non-specific); Phosphatidylimdsitol 3-kinase catalytic

subunit ganmma (PI 3 ki nase gamma); Bone norphogenetic
celequixitt, efaidezokBiPRIoMeK#Ciny aod |qﬂmrmd8Al=D$1 diseresemogdifgipgor

o o SRy RS 6 R BB St e prtcoteri

and tuNRIFriERe6dis Ffotor GNE)NEOEKETS skithasetahbreeppand fnﬂb)lmab
Hi gh affinity nerve growmh factor receptor (TRK-A)

cophinatipnsdth-eampeunds) or saliscifiae sresant invansiendnclude topical

cortSEEH L, TL Bk a5 B ) M i AP R RRA s .

vntan{m\ECzﬂ’érl\)atlQNQ) sudlr ag acieretia tamaciez&otns aiolmtasol [(rdpidhaje;
gen-activated protein kinase kinase 7

methmrgasaiei Arathieritng @M@pﬁﬂ@wee&yef%yuma %W%U@%@ngatmg drugs

t I
such s%éﬁdgﬁéﬁ@;zgn%@%n@%&@gﬁ? W%at@%mﬁﬂ'\f};{?@erapy, including
psorailen e:;bl’ramoléMr(pspmi:eri A orLPH&’yé*r dhmapyaeamowdna;w ultraviolet B (UVB)
coagul atign i nhi bit

therag n@hgg ot Yasraey oLl BEBed RRHiGmo ML R satts of the
presérﬁ ntﬂndé}ﬁftﬂe%%rﬁéﬁtlomgﬁ]b%né actor X (Pl asna

op astin antecedent); Serine/threonine prote
lem“lenlaﬁsnS M@ﬂwmannpmmmrrﬁgjfmﬂtha@éeszentsa)\remlpé lnclude NSAIDs

soon BB R R PEFH, bR, BLBIF B,

valddueril, @enh@dmelHaei; W@dr&t&tkﬂd@é@udﬁY@pré&tle@m ropic
glutarmterecetor (Non-specific); Vascu

erfempigatians wt@vﬁqmwmﬁ orrsalisfdhe @reew@wegﬂvonpnqmsie

anal%ééﬁ%gﬁblﬁlﬁ%ro tge% F%%@F@OC?@W% L gﬁ&%r/ BRfadol, aspirin,

celedoxits, Iv@ﬂiero@laimlncajm@mgn@ badtodnhierrMSAb]mrarﬁl |(1€£§F11ne)tory drugs;
Mtogen act vat ed ot ei e 11 MAPKl 1 / P38
sulfaapgyie. TN DEBASHI N8 0RIag)EoRTHEoEEs prednisone;
bude@sghl-&%) m@@ﬁé?u;?@?%%tﬁr@g&'%ﬁ@ﬁb% dz?ﬂﬁﬁ%@iitré?g&a’pt&!ﬁfrm% TNF
bIocI@a:syBuciaasﬁreﬂmmablar@d\@dﬁtlmymabi,:m@lz@te@catek@nd eydpsperine; antibiotics
suchsaréon%te I’SH%%Zgl% anao gnp‘cﬁl\/o)abln aR{l%Larrheaﬁ Bcﬁ as loperamide; laxatives;
anticholinergic drugs; antidepressants such as tricyclic antidepressants and selective
serotonin reuptake inhibitors, for example antidepressants such as amitriptyline,
imipramine, nortriptyline, doxepin, fluoxetine, sertraline, and paroxetine; alosetron; and
tegaserod.

Compounds or salts of the present invention could also be administered with a
long acting beta agonist.

Suitable examples of other therapeutic agents which may be used in combination
with the compounds or salts of the invention include 5-Lipoxygenase (5-LO) inhibitors
or 5-lipoxygenase activating protein (FLAP) antagonists, leukotriene antagonists
(LTRAS) including antagonists of LTBas, LTC4, LTD4, and LTE4, histamine receptor
antagonists including H1 and H3 antagonists, a4- and op-adrenoceptor agonist

vasoconstrictor sympathomimetic agents for decongestant use, muscarinic M3 receptor
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receptor BONZO (STRL33, CXCR6).; |KCa proteins;
TGF-beta receptor type Il (TGFR- 2); H V-vif protein,;
w®G20vgaenyt rypt am ne 2B receptor (5HT2B); FattBRCEHDB2008/000229

bi ndi ng protein (Non-specific); Toll-like receptor 7

(TLR7); Chrelin; CD36 antigen (collagen type I

receptor, thronbospondin receptor); Mtogen-activated

protein ki nase ki nase kinase 3 ( MAP3K3 / I\/EKK?%
antagemistsras|antistolinargistagents, (RIVE mirpiforsspiy. Midss meD ki ransePDES

|nh|b€9r Ké]qpqpyﬁltglggggd|P%gR§¥%ﬁ%@3§§€O§¥hB%§Esp$@{h NSH- gglectlve and

seledtiMeCOREL bf COX-2GakiBitorsd(iNSEIOs), drbipans Dﬂ@lédi glucocorticosteroids,

Sul fotransferases (non specifi c) Nucl ear cepto
mongrbeaal gatikodies acaweag@nns@eﬁéoggmw%wﬂamra@@rx enﬁhlfas 2 agonists,

mclu%gﬁgng] %E |ﬁébga%%£ﬁs§%aaq%g%ort lig}gmg:lu gﬁwabr%rs tl]rYC(iiug ng %ﬁ.A-
antadgémé’@eﬂr Eﬁ"ré&e%té‘r éﬁhtﬁ@éﬁist%z I&M‘Nﬂé&@pbr&@lﬁ@ dgents,

pha2 | ci um Channel ; Ti ssue
Inhibltarst ermaztammetau;)pwteaﬁﬁﬂ @4MPehdRokykinindNiKr, dikd and NKs receptor

hi bi f | K
antaglies, SEslassaahtprs, SopBRtME AR Hoonkits BB B
urohhﬁ%&kﬁﬁpd@ﬂ&?ﬁbt afhen aepyaining ricaptardee.§. DecgjBmsts, modulators of
(CCKA); 11-beta hydroxysteroid deﬁydrogenase 1; Gowth

the NioBrpaghway eagi ik m:]m@, mlgletaraiof cutoking sipBalling pathways such
t 7. 5
as sy e s il o in YR Piapesd gp gryoolytcs or

anti-tuBkizd, and aftibistiesice- K receptor (SKR / NK-2 receptor)
5- hydroxytrypt am ne 1D receptor (5HT1 D); 5HT1

B/1 D

RAGEOIANG 10 Hi PERSENS BiveNtiaR.ccormRRuNds eifalisedfdhe invention can be
; Calcitonin gene-rel ated peptide (GERP) type
Comﬁiﬁ%@(@r‘)’[ or; Cyclin-dependent kinase 4 (CDK4); Al pha-1A

H3 aa@lgen@tgll\(ausmem M3 re2ptt? gpitagarliss, FADE4r|ahm>ntbm
M togen-acti vated protein kinase kinase ki nase

glucqcmm%@romaﬂewosm@@aear@@fepw agopisty 12289y pis) mqwlazors of

cytol{ rﬂ% r§| a%%b;bya?r%\ﬂl g%%?%?lr%‘gg;jmk I%lmé%%?émagomsts (LTRAS)
lncluéﬁngmgcﬁﬂ&sgﬁm4, BXC4,tIyTD§|amel lpTEaL. e| n ki nase (UFO

?A%%or iRg t(tp gr;%p@?%:ql \ﬁygeflgr%? qtgﬁrr)él N t%iﬁﬁ%e Averition can also

be 0@1%9%%%%@8%&8?? %ﬁ?g "e}gﬁ?%di 9@%@6&%@’@0@3 with
redudetssystemid &idegfeats; ifcieding prednisone, prednlsolone flunisolide,
triamcinolone acetonide, beclomethasone dipropionate, budesonide, fluticasone
propionate, ciclesonide, and mometasone furoate and mometasone furoate
monohydrate; muscarinic M3 receptor antagonists or anticholinergic agents including in
particular ipratropium salts, such as ipratropium bromide, tiotropium salts, such as
tiotropium bromide, oxitropium salts, such as oxitropium bromide, perenzepine, and
telenzepine, or B2 agonists, such as long-acting B2 agonists, including salmeterol,

formoterol, QAB-149 and CHF-4226.

F. Use in the Preparation of a Composition or Medicament
In one embodiment, the present invention comprises methods for the preparation
of a composition or medicament comprising the compounds or salts of the present

invention for use in treating condition mediated by glucocorticoid receptor activity.



10

15

20

25

30

receptor; P2Y Receptor (Non-specific); Protein kinase

C theta type (NPKC-theta); DNAmethyltransferase
wmoernsepel fi c; Phosphoryl ase Ki nase (Non-speci PCTIB20€83M0229

anaphyl at oxi n chenotactic receptor (C3AR); sphingosine

ki nase 2 (SPHK2); Casein kinase Il non-specific;

Phosphogl ycerate kinase 1; UBP- Gl : beat d cNAc beta

1,4- galactosyltransferase 2 (BAGALT2): sapiens solute

c dnranetharambgdimeant ahiednyentionm qemprises ﬂﬂem@w‘rqr@r or pere

com Lﬁ%ﬁe ﬁanig:‘%ﬁlée ?ﬁéﬁ%::??z IPW@E7EA§%'¥|£&I‘ r es{}a speC| ?SHIOH ora

medi€afeAbfor;infMiRnidtioas mflaaimatisredidtedtodnitionn esurdatoid arthritis,
( MAPKAPK- 3); M togen and stress-activated protein

dermgtifis.cRlzheinasie §ise@@st agl andi n D2 synt hase (21 kD,
br'lar{en%res ﬁf‘f?ﬁ/@ﬁﬂd&@gﬁg IFIEI?H Ehhd DOSHFBRE ok rn‘ﬁ%re cﬁ&%rﬂis or salts of

receptor type ct|V|n receptor-like Kinase
the pedenilinéemtion@gc prapatatmmnadiean tokipoaiieon 2r(@ODicdjcamegiTor treating one

ol TS o TR NGRSO Dol (e

receptor (5HT6); 5-hydroxytryptam ne 1A receptor
(5HT1A); 5HT1 receptor (Non-specific); G owth hornone
G. Scheemsr; PDE7 (Phosphodi est erase 7; Non-specific);

I receptor :
| 9 B8Rk PR RS haf e, prosged, using the methods
|IIustﬁd’t@d15ﬁefr%S§;e‘h@F@1| &ynthEt @Séoh@hﬁﬁdlathéxp@rﬁmehm procedures detailed
rostanoi d DP receptor); Conplenment C 1S conponent

belowt. sﬂ@ﬁerm@aﬁyphé@e sy rifietiok BthodsdIesging ap dEmeGroUt in suitable

sonFE Bt AR eptl BEble SIS okhE R pd b mtness

said Qm'ta:tﬂe b}z&d/entﬁger)eréﬂpIbGMQEarB,psmmlteﬂwldlcbIlasabsteaﬁﬁﬂy nonreactive with
di hydrodi pi col i nate ynt hase ps)

the sigriing dngleriainiseagiant: Rﬂ'@ DERY, %ieﬁ\ﬁé] gcgﬁgts Cg'\pp_g(@mperatures at

whmﬁ‘?ﬁ@?é’aéﬁo‘h%%}%ﬁhéd%ﬁ' X e’%PFéa‘é%bﬁr ﬁ;f/ beaSHfAes out in one solvent

Integrin I nase . Focal adhesion kinase
or a(rﬁﬁmh«ezpf mﬂmm@n/azsolweme@@mendhﬂ@mn itke particelan reaction step,

. Ki : k t . Ki | SecA
suitaflecRalients o PRHI SRR NS PAEaY DR GRShr ot i n
bqu@ gﬁatl%t%@eébrﬁﬁéuﬂd’éetﬂ MOidhtibhnass InvoRee thé Ne®eection and
1 (MAP3K1 / MEKK1 ; Protein kinase C zeta type

deprotRpHah péwap@u@gkgn*q(al gebersh Hdienoesd farepratgsdinaeritd deprotection, and
the <81 ectnon ofkaprb?gsrlélte prbtectllﬁﬁddr%& cgﬁtﬁqé%ll?%étgﬁﬁl%arby one skilled

in the art. The chemistry of protecting groups can be found, for example, in T.W. Greene
and P.G.M. Wuts, Protective Groups in Organic Synthesis, 3rd. Ed., Wiley & Sons, Inc.,
New York (1999), which is incorporated herein by reference in its entirety.

Reactions can be monitored according to any suitable method known in the art.
For example, product formation can be monitored by spectroscopic means, such as
nuclear magnetic resonance spectroscopy (e.g., H or ¥C) infrared spectroscopy,
spectrophotometry (e.g., UV-visible), or mass spectrometry, or by chromatography such
as high performance liquid chromatography (HPLC) or thin layer chromatography.

The starting materials used herein are either commercially available or may be
prepared by routine synthetic methods.

The general synthetic schemes are presented for purposes of illustration and are

not intended to be limiting.



(5HT5A); Steroid 5-al pha-reductase; M togen-activated
protei n ki nase kinase kinase 8 (MAP3K8 / COT); Protein
W@ 008991227 phosphat ase 1B; P2Y purinoceptor 1 (IR2IVIB2)08/000229
Al pha- 1D adrenergic receptor; Casein kinase | epsilon

(CKlI -epsilon); 5-hydroxytryptam ne 7 receptor (5HT7);

Coagul ation factor VIl (Eptacdg alfa); Pyruvate
dehydr ogenase ki nase (PDHK; Non-specific); PDE7A
(cAMP-speci fi ¢ phosphodi eSCHEME AAA /| HSPDE7A) ;

G ucagon-Ili ke peptide 1 receptor (GLP-1 R); Influenza
rna poI yograse subunit p3 (pb2 endonucl ease); Viral

o %go'@ SpeFIcio,C) ; B sePyrwldlﬁ’ar ati@ﬁj/
r p?t—ef—eP:H-B—
ype (PKEDLEFGAY B Bop be'tPé\O /dr 8xY1

G- ‘act osyl transferase associ a&t-&d pr ot ei n ki nase

P58/ GTA; Presynaptic protein SAP97; synovi aI
inhibitor 1, synovi@
Squal ene epoxi dase (&1 ; _Rrotein kinase epsi | on
type (NPKC-epsilon); | C(@pl n rel easi ng factor
receptor Z2gfgRF2); B8O

cal ci unﬂae{—r—vat—ed>p0 $ )
di phosphat®¥Cnase NDKA) (N o, 3 Br
| nterl euki n-1 receptora-associ at ed ki nase 4 (1 RAK-4);

d ycogen synt hase kinase-3 al pha (GSK-3 al pha) sol ute

Br

2 (SLC22A2); Py
PAKHaNphahki nase

| sol eucyl -t RNA syt bhe
netJa.w_t_La,nsLera 2 : . _
The compeyndsy o™ 83 of the ipnanti o mayf OrtNer be

adm nistered in conbination with one or nore agenﬁs
such as SSRI, matriAk®netal | oprot ei nase (MWP)  A-7

i nhi bitors, aggrecanase inhibitors, inducible nitric
oxi de (i NOS) inhibitors, inhibi 5 of insulin-like
grom h factor (1 GF) expression'Qzactivity, inhibitors

activity, inhibitors of CD 44 exPhe & activity,

i nhibitors of mterl“@Uk‘?%(lL 4 Or activity,

i nhibitors of tunor necr 03|Bs I pha ( TNFal pha)
The 1(R)-Benzyl-5-bromo-9(S)-hydro-1 O(R)-hyd roxy-10(R)-methyl-

tricyclo[7.3.1.0%"]trideca-2,4,6-trien-13-one of Formula A-8 was prepared using the

protocol described in Scheme A, which is generally disclosed in WO 00/66522. Ph
depicts Phenyl. Bn depicts Benzyl. Compound A-1 can be purchased (for example,
VOUS and Riverside; CAS No. 4133-35-1). Compound A-2 can be prepared as
described in Org. Syn. 1971, 51, 109-112.

SCHEME B

» 2.5 25
N XL O waoet 0N O‘l Tolﬁ'eyn":/LSptane OO %?:%‘;&'T’L':F o OO
A-8

3. CH3l/DMF



5

10

W@Lea0809 1297

Ha,
Tol

expression or activity, inhibitors of tunmor necrosis
factor-inducible protein 6 (TSG 6) expression or

activity, inhibitors ofbqgta-secretase (BACE),

i nhibitors of PACE-4, inhibition of nuclear receptor
rev- ErbA al pha (NRL D1) expreégsion or activity,

i nhi bition of endothelial differentiation sphingolipid
G prot ei n- -@ ed receptor 1 (EDG _expression or
activity, in @3yn of proteinaseaf ap ed receptor

expresshon & activity..inhip
t%'}%se C Get ay (PKCz) , inhibitior
a_disintegrin
conpl ement conponent 1 s subconponent
Addi tional exanpl gs of agents {sgfull i'n Conbination
aggr ecanase - r - 2; inhibitors of IGF 1or -2
4 é&’;ﬁoe‘%)sﬁllbﬁeazyl aioxy-N- @meibvlpyadlﬂpwls) 7of

cE’th | age- d Fd et TTHoi cagi e GFeD¥Ri n

SI on RFEMEe®i VP ?/ | tor(ﬁ[EASf pF'o(P| '

si stHGM
expression or-d&ctivity, |nh|b|t|on §
and netal | oprot ei nase 8 (ADAMB), i nhi o@
3 ,%}(pr essi on
or activity, inhibition of fornyl peptd ‘ 3
receptor-like 1 (FRR,1) expressi orﬂ or'ﬂH ty.
wi th conpounds oM Salts of the iNAVent | o 4nc| ude
i nhi bitors oi}tg%ﬁ?'s"@ethy'%'y'am@% or -13; bitors of
o

expression or activity; inhibitors of FG- -2, -18, or
-9 eXFI‘eSSI on or achw;yy and inhibitors of IL -
chy

(ST B, 3 TS o S ATBRARS Db g
prepé@geég@ésc-r%egr,ng%h@m@gom sts, CD 44 antibodies, IL -

-4 or -6 antibodies, TNF- aI pha anti bodi es; TSG 6
antl bod| es; bikunin antibodies; NRL D 1 ant agoni sts;
EDG 1 ant agoni sts; PAR anéﬁ?%% , CD-RAP anti bodi es,
resistin antibodies, Cls [ ies, and FPRL1
anti bodi es. Additional exanples of conpounds that can
be adm nistered with the conpounds or salts of the

present i tion include: Cyclooxygenase-2 {COX-2
sel ective i bi pars such as cel ecoxi b, I‘OXI b, “,-OBn
par ecoxi b, des r_xl b, deracoxib, etoricoxib”and 9 oBn
| um racoy pi of'd anal gesics such as norph “CF,
hydr ono ) Xy no code
d%/ ‘v oCod Iq)oyycq%%Q{ﬁylﬁg‘t gmeaﬂg‘glng “phi ne,
t ramagpl ,

B-7 O C-1

5-amino-2,6-dimethyl-1,3-pyrimidine
LIHMDS, THF

H,, Pd/C
MeOH

i nhi bition of Bi kunin expressi on orPCT/IB2008/000229




and nal buphi ne; nonsteroidal antiinflanmmtory drugs
(NSAI Ds) such as aspirin, diclofenac, diflunisal,

w0 bapiog2en, fenopr of en, naproxen, nepafenac, aPdI/IB2008/000229
acet am nophen; Phosphodi esterase V inhibitors (PDEV)

such as sildenafil; al pha-2-delta |igands such as
gabapentin and pregabalin; ardd@ | ocal anaesthetics such
as benzocai ne, |idocaine, ropivacaine, nentho

canph(@R, 408, mmwastm@gwﬁ(?emem&mcaeﬁoyl Qﬂrhemon?és

(RS Tt bt S0 H LR SBP T tap 2 GrHiiod S bhosphate
of CBRﬁé?PFegg?gﬁ%' chBéJ:iWSchérﬂ@'(geB'ncée piGaHRInLYr at e

seda enzodi azepi nes I stam ne H antagonists
havi ng a sedative action; sedatives; skeletal nuscle
rel axants; N-nethyl-D asps E-L@IIECI#O' (NVMDA) receptor
ant agoni sts; al pha-adrene 5; icyclic

ant i depressants; anticonvul sants suchas car bamazepi ne;
tachyki nin (NK) antagonists, particularly NK-3, NK-2

or NK-1 -agtagonists; nuscarinic antagonists;
neur ol 4 vani | | oi d receptory agoniists or _0Bn
ant agoni ’ - adr ener gi cs; N rticosteroids; O-R
Ser ot oni pt ofNagonis{’s or |ant agoni st s Yo, OBN
as, a BN ‘E% A and 5-HT3 recept oy, Q 78
a choI (nI_C‘Gr‘_n'_T Bice

NN anfiabi noids: et ab troWPq:, gl uta ICEe R']bt L?1
rec8ptq5rs(nGI uRI ) antagoni sts; serot pt ake

i nhibitors such as sertraline; noradr allne -
(nor epi nephrine) reuptake inhibitors such as

reboxetine, in particular (S,S)-reboxetine; dua
ser ot oni n- nor agrgnal i ne reupt ake i nhibitors such

dul oxeti ne; i bl e n?.t(gé' c oxi de synthase (i NOS) Q_OH
i nhi bitors suc O R O-R ’
H,08- [ 2-[ (1-i mi noe mpg%%nywaomhmmx:yst ei ne, /cF3°

t ; ethytH—4—4—di
—Esaﬁ[(llm amno] |oohc
i mi nYet yl Ylam no] et hyl ] - 2- met hyl - L- cyst in\, o
(2S, 5%F- 2- &ni no- 2- et hyl - 7- [ (1- Z

i mi noet hyl§-ami no] - 5-heptenoic acid, 2-[[(1
R, 3S) - 3-am no-4- hydroxy-1-(5-thiazolyl)-
butyl ]t hi o] -5-chl oro-3-pyridinecarbonitrile; 2-[[(1
R 8 (4R, A&S‘fﬂ)cﬂRP&éifb@h‘ZyW +{(Bmethylpyridin-3-yl)carbamoyl)-2-
t hi azol yI ) butyl ]t hio]-4-chlorobenzonitrile

(triflucpsnetyl)21, 2, hdkog9 pplephp@tyabmephenanthren 2 -yl dihydrogen phosphate

of C-%t\{/zlla{ l@Pe?Qragég y%gﬂ@ % rL%aﬁ)%éQ eq 'ga eopllcetgtf)e%Qy! Ph depicts phenyl.

SCHEME E

C-3

Wi N NMe

Ph TFA/CH.Cly
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thiazolyl) butyl]thio]-6-(trifluoronethyl)-3

pyridi necarbonitrile, 2-[[(1 R 3S)-3- am noshydroxy- 1
WO ¢@soddzazol yl ) but yl ]t hi o] - 5- chl or obenzoni t ri | BCT/IB2008/000229

N-[4-]2-(3-

chl or obenzyl am no) et hyl ] phenyl ] t hi ophene- 2- car boxam di

ne, and guani di noet hyl di sul fi3de; acetyl chol i nesterase

i nhibitors; prostaglandin E2 subtype 4 (EP4)

ant agoni sts sychyas L/ - ({2-[4-(2-ethyl-4,6-dinet

H i m dazo[ 4, 5 pyri di niban o-p-OH
Hyd,) phenyl ] et hyl } afi™ % Q;gnb‘oﬂzd guat- reiChy| benzenesullf IoE ‘oH
__anigde or 4-] . 1J(F[5- ch) bglop- 3
C|‘(23|2f|

(4 di n- 3-yEcacBamg ] anf noj et fylJbery
ene B4 a%riﬁgﬁnmi sts su 0'1

% . : ;
Chroffd nt anecar boxyl i c aci d; 5-1ipoxygenase
hrorﬁnﬁrﬁl for s; and sodi um channel bl ockers. Conbi nations
The (@R, ho.SOITRGRIMIS-benzglal { (2-mkthyihey ridire Sepfcarvaraayl)-@n(trifl sosomethyl)-
I ncl ude anal gesi cs such as acet om nophen, nhaproxen

1,2,3gbdiushi 0.1 Bapaiakydrophensribren-grvhdibyeregen phosphate of C-3 was

| ob | ne: rin, . b,
pren Gt naa PR S S e ety o R heny
as tricyclic antidepressants and sel ective serotonin

reupt ake inhibitors, for_exanple antidepressants such
H. PB@&NRN'T'@N@ AND EXAMPREShe, nortriptyline, doxepin,

fl ' It h 8. a e\ - - -

r SR Qo f RS ) PSS BT SO BBARE oy 10(R)
methgbtriégtip[ 18 m.0Chmitieoa, 4 pdrientl3-owerps depected bydhe following formula:

the present invention alsQ include anal gesics such as

acet om nophen, naproxe dj um i buprof gg, tranadol,

aspirin, cel ecoxi b, vald b, i ndonethacin, and other

NSAI Ds; di sease-nodi fyi ngFantirheumati ¢ drugs ( DMARDs)

such as sul fasal azi ne or pethoi+exate;

corticosteroids;. and tuno e s factor (TNF)

bl ockers such as eta Wi mab.

Combi nations with co al -, of the present

i nvention include >rticostefoids; vitanmin D

anal ogs such as cal ci potriene; anthralin; "topica

retinoids {i.e., vitamn A derivatives) such as

: L I ey, ;

Prepdf a0 1 IS LORR T SRS IR 2Y 3,4 RLaR M ah fdrophenanthrene

and i nmune- nodul ati ng druygs

I O _-CHs

Starting Material A-8 (450 g; 1.17 moles) was dissolved in ethanol (4.5 L) at ambient
temperature. 21% sodium ethoxide in ethanol (44 mL; 0.12 moles) was added and the

mixture was heated to reflux for three hours. Once the Starting Material A-8 was
consumed, the reaction mixture was chilled to -25°C. Acetyl chloride (250 mL; 3.51
moles) was slowly added to the mixture while the temperature was maintained near -
25°C. After the addition was complete, the mixture was warmed to 0°C and held there

until the intermediate enone was consumed. The mixture was slurry at this point. 21%
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such as al efacept, efalizumab, and etanercept.
Treatnent wi th photot herapy, including psoralen
wa@bdosavi2et et A (psoral en UVA or PUVA) therapy, PCT/IB2008/000229
narr ow band ultraviolet B (UVB) therapy, and
conmbi nation |ight therapy could be used with conpounds
or salts of the present inveldbion and the
af orement i oned conbi nati ons. Conbi nations with
sodiuno efrmxidis inoethsabt (. 3t Lt BS1pgneleshwaisradsed torthe maikiwie while the

crmpb A S LA BT A3 W g ot b, mor

sodiuM tHAGR BB akided. ark ©pfipdranmt of Giglmigurhwas lncreased to 25°C
predni sone. Conbi nati ons wi th conpounds or salt

and thae dittesewith waien(5.9hk).i hBe neiktuse wa@efﬂt%@d §ueﬁha§0“d was washed

with ‘é@fﬁ ggﬁoﬁ%ntétbe{:{?@%ségﬁ% coxgnés ER%O“/ tvﬁé’ezcoﬁtraﬂ{%dgé a beige solid.

'H Nm@MS@s@pgmantzz (tnBH-lﬁanE Gty 1H) 26 (dul FasaR afdaelH), 2.49 (m,
m ne

1H), 20 o2 b PAQET. BHodHES Gheirih ol i dd): 6.4 (d, 2H), 6.98 (¢, 2H),
7.06 |[ETR9SHBRIBSEARLy 45 i3 fch as_azat hi oprine,

t Capt opuri he, rs such as infliximb and
adal i rumab, nethotrexate, and cycl ospori ne;

antibiotics such as roni rofl.o
Prepamtion 2 (Sesr ouaE REoTSpe A e yighab ooy 23 £iao-
hexafVd & edr ugs; antldepressants such as
exat&?5§@ﬁ%@gaﬂﬁh§epressants and sel ective serotonin
reuptake inhibitors, for eXagple antidepressants such
as amtriptyline, impra nortrlptyllne doxepi n,
fluoxetine, sertraline, 271 Ye; al osetron; and
t egaserod. Conpounds or salt t he /present |nvention
whi ch nay be used in cn with the conmpounds or
salts of the |nvent petude” 5- Li poxygenase (5-LO

oo SRR G PR R A o o 02
mole@N859asH 84 SvRith KR be bidphret Bodlesenbed TFPrefaratieniiievas dissolved

recept or
in toluene (6.45 L). The ethylene glycol (898 mL; 16.1 moles) and p-toluenesulfonic

acid (6.1 g; 0.03 moles) were added and the reaction heated to reflux. Solvent (1 L)

agoni st. Suitabl e exa er therapeutic agents

was distilled from the mixture and replaced with fresh toluene (1 L). This distillation
process was repeated twice more. More p-toluenesulfonic acid (6.1 g) was added each
time fresh toluene was added. During the reaction, two intermediates (detected by LC)
were formed as the substrate was converted into product. The end point of the reaction
was an equilibrium point between the two intermediates and the product. Once the
endpoint was reached, the mixture was cooled to ambient temperature. The mixture
was washed with 0.5 M NaOH (2 L). The phases separated quickly and both were dark
with a small rag layer. The mixture was washed with water (2 L). The phases
separated very slowly. The mixture was dried by azeotropic distillation. Methanol (4 L)

was added to the mixture and solvent (4 L) was distilled from the mixture. The methanol

addition and solvent distillation were repeated twice more. Methanol was added to the
mixture and precipitation occurred a few minutes later. More methanol (4 L) was added
to the mixture and then brought to reflux. After 30 minutes, the. mixture was cooled to
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ant agoni sts including H1 and H3 antagonists, ai - and
a, 2- adrenocept or agoni st vasoconstrictor
wayemparizemi neti ¢ agents for decongestant use, PCT/IB2008/000229

nmuscari nic M3 receptorantagoni sts or anticholinergic
agents, PDE inhibitors, e.g. PDE3, PDE4 and PDE5
i nhi bitors, theophylline, sodbum cronoglycate, COX
i nhi bitors both non-sel ective and sel ective COX-1 or

0°C. (¢ mixtnie was ditterga\sad e solishwas weghediydtheehilled methanol (2 X 2L).

The ShRET dtipdaT eatutiroTRNale 15 TR b BEhituREiake o g8 area %)
was bhalnédi :9a bRt 361d. "H RAIRIDNSD S p@dheﬁVOI(lmrTQHE)CZIIOG (m 2H),
i nhi bitors including VLA-4 antagonjsts, Kinin-Bi

2.31 g, 1rl'9cép'190¢m,aﬂrl)a &1 H) AR Pk 2539 (dd. éld;'an3536 (d 1H), 3.86

(. 4R G Rl (PR PP ABL T el MBIt 0. 170

el astase | nh| bitors, adenosine A2a receptor agonists,

eosaipon 1 ool 37 i ST Sl o010

roreJRutBRERRIAR 2 Sefho i " 5 i mase. "o

JAK ki nase inhibitors, agent t can be classed as
mucol ytics or anti-tu33|ve % anti biotics. According
to the present invention, coR P~ Salts of the

i nvention can be conbined with ni sts,
Muscarinic M3 receptor antagon 1 i nhi bitors,

gl ucocorti costeroi ds, adengsNg ecept or agoni sts,
b2 agoni sts, nndulators of p signalling

pat hways such as syk i ¢
ant agoni sts (LTRASF i nclfudi ng antagonlst54of LTB4,
LTC4, LTD4, and LTE4. Adcording to the present

i nvention, conpounds or salts of the invention can

The irer BnGILsc W A1) SOLHSS gLk CosLRLg log, such as
hexafl}l&ir%pﬁfaﬁﬁﬁfg?ené (‘f'fgjg P95Rh6E8] RARA mAY %@rbréﬁél‘ébeas described in

uni so tr i ancthol one acet oni de, ” becl omet hasone
Prepdigtiond)ovas dissblyddsotetozydrofutan &6 69 &) gndhdlest te,-70°C. The 1.6 M

n-bu@Lﬁthﬁwgm Hgkar?enszﬂ% I L?ﬁ%'}emgpers?é\?vta% aadqodedngt”aepﬁaos@%h that the
temperature was maintained below -60°C. The mixture held an additional 15 minutes
after the addition. Carbon dioxide (108 g; 2.45 moles) was added while the temperature

was maintained below -60°C. The mixture held an additional 15 minutes after the

addition. The mixture was warmed to ambient temperature. Solvent (7 L) was distilled
from the mixture at atmospheric pressure. DMF (7 L) was added to the mixture. The
mixture was cooled to ambient temperature. Methyl iodide (152 mL; 2.45 moles) was
added and the mixture was held until the reaction was completed (~1 hour). The
mixture was heated to 70°C and solvent was distilled by gradually reducing the pressure
to 70 mmHg. Once distillation had ceased, the mixture was cooled to room
temperature. Water (6.5 L) was slowly added to the mixture to precipitate the product.
The mixture was filtered and the solid washed with water (3 X). The solid was dried on
the filter. The crude product (736 g; 74 area %) was obtained as a beige solid. The
product was purified by chromatography. 463 g of product was recovered from the
chromatography. This material was separated from n-heptane (6130 mL). 394 g of the
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nonohydr at e; nuscarinic M3 receptor antagonists or
anticholinergic agents including in particul ar

WO proawexpi um sal ts, such as ipratropi um bromn deCT/IB2008/000229
tiotropiumsalts, such as tiotropium brom de,
oxitropiumsalts, such as oxitropi um brom de,
perenzepi ne, and tel enzepi ne,37or b2 agoni sts, such as

| ong-acting b2 agonists, including sal neter oI
title qosnprinst WRS regperad Anethen7 e obtitle-comeeund Wasarecovered from the

mothshﬁ@@é@@r?ﬁmﬁﬁa@%%@“&‘””fW‘E‘nﬁ?o%%%§ PREA A2, 210 (m. 21

2.33 {ad, 1Hﬂ)$ Zm&pﬁrﬂﬂ Qh?Z)(c(ljal Ht)orzwtgsrmr 1:1?) <?{194T€nlﬁ ,Cldie 340 (d, 1H), 3.87
ri sing the compounds or sa of the e
(m, TRV B R h Selh 25 85 e QbR 01 bR B L H), 7.64 (¢
1H), g gﬁpqp;00|d recept or actrvrty | n anot her
the invention conprises the use of one or
nDre conpounds or salts of the present invention in

the. prep I on_of conposi ti 0 L cane nt for

PrepBrRGihn (Om ST RFMatiL Fheney bl dalloBRtny PBRATORY):
[ | r's disease.

433, %%g’%gelﬁt@#t%\a féﬁheﬁﬁeg?éﬁélza%a e tg'sse of one or

nore conpounds or salts of the resent i nvention for

preparation of a conposition A nmedi canent for

treating one or nore conditivsgg~det aiQ in the

Met hods section. G Schenes The g6nmpqun of the

present invention may be prepahgfl ng t he net hods

illustrated in the general Sy ¢~ schenes and

experi nmental procedures de 'f/lew The reactions
of the synthetic neph8ds heregfnare carried out in

sui tabl e sol vent $3&hi ch|lmay be readily Séeéect ed by one
skilled in the art of oPganic synt hesi s aid suitable

The GpEaN A RRF Ao et PR Red P B flg rat er i s

hexah{/@r@ﬁhéﬁéﬁﬂwreﬂé@ da'ﬁb@%yﬂ@t@' @be Yy, 0981 PRI Whidh nmidiebe prepared as

rrper atures at which th reactions are carried out.
descgb%m Peparaiion &h@n%éodamf effiylene dlyeobnasstissvied mtoéuene (2.0L)

in an Eﬁé#éﬁe.gﬁ'o?@%&ﬁs%ﬁ@@@gpSg%r’(rgrbtf a @%‘E@/@ (E)Qy ggteﬁ%q). The

autoclave was then sealed and purged with nitrogen (three cycles) followed by hydrogen

(three cycles). The reaction was run for 18 hours with a pressure of 80 psig and
temperature of 50 °C. HPLC analysis for completion and selectivity (typical selectivity’s
are: 95 to 5, Trans to Cis). The suspension was filtered through Celite® to remove the
catalyst and the toluene solution is concentrated at 50 °C, under vacuum, to
approximately 200 ml. While still at 50 °C, 1 L of 1-butanol was added and the solution
heated to 60 °C, until clear. Upon cooling, the resulting solid title compound was
isolated by vacuum filtration (196 grams; 97%; Trans to Cis 95.75 to 4.24). "H NMR (300
MHz, CDClI3) & ppm: 7.79 (bs, 1H, Ar-H), 7.47 (d, J= 9 Hz, 1H, Ar-H), 7.13-7.05 (cm, 3H,
Ar-H), 6.56-6.53 (cm, 2H, Ar-H), 6.43 (d, J= 9 Hz, 1H, Ar-H), 4.04-3.93 (cm, 4H, 2-CHy),
3.89 (s, 3H, CH3),3.08-3.03 (cm, 3H, CHy, CH-H), 2.63 (d, J= 15 Hz, CH-H), 2.22-1.72
(cm, 8H, 4-CHy), 1.57 (cm, 1H, CH-H).; ®*CNMR (CDCls, 8): 167.7, 149.2, 137.7, 136.4,
131.1, 130.5, 127.8, 127.7, 127.4, 126.3, 125.5, 108.9, 64.6, 64.5, 52.1, 40.5, 39.8,
38.3, 35.8, 31.6, 30.3, 27.9, 24.6.



suitabl e solvents for a particular reaction step nmay
be selected. Preparation of conpounds of the invention
w@ 2008/093201 ve t he protection and deprotecti on OPCTEB20GRA80229
"7 "Chem cal groups. The need for protection and
deprotection, and the selection of appropriate
protecting groups can be read®l y deternined by one
the art. The chemi stry of Brotecti ng groups

skilled i
Prepasatign 3 o\4h$,8eB)-msthyhfB-banzyirTigxazAB e, 7:5,8aR, B
LN E 10, Organi ¢ Synt hesis, 3rd.
°°taﬁgaﬁ°?ﬁ§@éﬁ§}§%§ﬁ%§‘wﬁgw York (1999), which is
i ncorporated herein by referefigg in its entirety.
Reactions can be nonitored di ng to any suitable
met hod known in the art. For~exanpl e, product
&GSTCOopi ¢ neans,
such as nucl ear magnetic resomg pectroscopy (e.qg.,
1H or 13C) infrared spect oSS0t gpectrophot onetry
(e.g., UW-visible), or @. Owetry, or by
chr omat ogr aphy such-&s prohperier mance |iquid

chr omat ogr aphy ( 0 thin layer chrorfa®ography.
The starting material s Used herein are either

The GRRTRAR| By iBhoRalT. Al erin By RERRT S0 e 2iibbtnd fo-
octahyidessdremth@hePRLCB ARG |a8E ggd I\/E,S@;Slﬁhirﬁé], Mhstrad Ry MY prepared as
intended to be limting. SCHEME A The

descrilpgebin B@pﬁyaﬁ@ A} wis digsg) vasiardichlommmgthane (639 ml). Water (270 ml)
was &gt R Stirild EYGWED 0 Atdoroaggtc geiddza it 4150 4nmgy via drop

funnegd oepaBedninatesy ndirtaining teinteleattiansstature SSMSIB0AC. After the
Which is gl‘er?‘l IBy disclosed in WD 00/ 66522. Ph

additigayas COPREH! themkagia wes Neatd At 4&CEniRsenowtsy Incaiipoges check

reicdHSHTAeld oAU YR R B Sia 5 o T

layersiwste isbpdrated @nd.freShnyate® {27Q mb) dnd trifiRiofoscatic SCHENE ml) was

T . . o .
addeffy fBe raagtion migtureizs nonied al 4P o (v ThiA ipesat Hes
continudd urftil thé "s'tefrhh'@rrrﬁéf@ﬁéM}/qés é&ﬂsﬁjrﬁe&bﬂwe organic phase was washed

. a,9, 10-oct ahydr ophenant hr ene- 2- car boxam
with 5% aqueous sodium bicarbonate (300 ml), water (300 ml) and dried over MgSO,

and concentrated to dryness to give 126.4 g of the title compound (representing a 95%
yield). 'H NMR (DMSO) & ppm: 7.70 (s, 1H), 7.37 (d, J=8.4 Hz, 1H), 7.11 (m, 3H), 6.6
(d, J= 5.70 Hz, 2H), 6.45 (d, J=8.4 Hz, 1H), 3.80 (s, 3H), 3.80 (m, 2H), 3.04-1.48 (m,
11H).

Preparation 6: (48S,7R,8aR)-methyl 4p-benzyl-7-hydroxy-7-(trifluoromethyl)-
4B,5,6,7,8,8a,9,10-octahydrophenanthrene-2-carboxylate
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prepared as described in Schene B. SCHEME CThe (2R 4
S, 10aR) - 4a- benzyl - 7- ((2- met hyl pyri di n- 3-yl ) car banoyl ) -
wWQ@2008093281 uoronet hyl )-1 , 2, 3,4, 4a,9, 10,1 PCT/IB2008/000229

Oa- oct ahydr ophenant hren- 2-yl di hydrogen phosphat e of
C-3 was prepared as described in Scheme C. Bn depicts
benzyl . SCHEME D The 39
(2R, 4aS, 10aR) - 4a- benzyl - 7- (( 2- met hyl pyri di n- 3-yl ) car ba

The R, 8&5) n(&thylf4ﬁjbenz5étﬂagxg 41,5,8,7 38,408, H)-octehytrophenanthrene-2-

carb St d T o0 ARG e B i b% HEER R RS BRSaRRLp ieparation 5)
dlssdl\%lﬂh‘l'dlcﬁbr&ﬂéﬁah% \Pé?@bhhed W@V@ EI"Hléesolutlon became tugbld 1.0 M

aS, 10aR) - 4a- benzy t hyl pyri di n-3-yl ) carba
Tetrasﬁw/;[lammqmumfﬂumnd@rﬁ_hs@lyt@n |mT|zIF:§34I s, @093 mol) was added with no
appr&fé@%ﬁ@g@%@gﬁg Q&é]a d@%oétrﬁ'h dlﬂ&m%ﬁﬁgﬁ nﬂhegﬂr}ﬂbﬁ was added

over @ephipusesH@ iz ¥l colcﬁhchm@ertbSor@me Bydngeo IRFREFPARMTESIE AP reaction
EXAMPLES Starting Material IS o
mixture pyasgagidyat -0 b@%ﬁbab‘?@)z hw.scanpb*(ﬂap Hipureskip-wainrya 0 °C.

Tetraéﬁgﬁﬁé(hﬂcfrhlgﬁﬁcﬂﬂﬁeﬁlpanIZ 0 A4 bﬁeﬁz %ﬂrcﬁaotvé %13\13!}/05{?) °C, to the

epl cte OW Nng ar a
react{ds) middu feeonay| 4—5Prmm6rm- Aneﬁﬂmﬂxa,mﬁwasm,sﬁr\leﬁt withydisapoartion. The

hr S | 7, |
reacLEYEAFS SURAA MBS 21t BPLLEndles disate hrapiete
desuyﬁﬂa%tﬁﬁ\d Wﬁﬁe?"(h@_}wa% ad?jéﬁttaafﬁé"reé&i‘bn%lxt@rela?ndTWItﬁﬁ/)gdﬂéﬁs stirring

and the mixture was heated to refl ux hrie
and aikawesi toaMamen th eo@n dempaptiee. dheairganie laper wasmwmbed wuth water (1

t h t led t C., Acet o
L). The Bef S8 S corsRal Bl ot dpafryeadaiittucs fg 0. 51% of
the tlﬂé ébhhf unai Mhtaﬁﬁad@fmﬁal@% ef mr@?ﬂrﬁ@@(ttneﬂ-l MR (DMSO) & ppm:
fter the addition was conplete, the m xture was

7.70 GarihBar 8 (caoBdel ). 7HER EmuA.10-bao: +t bEr Bz ). 6.36 (0
hi
M Sl B i TR i e L L B

rml es) was added to the mxture whil e the terrperature
was_ mai nt ai ned between -5C and 50C. If the m xture

Prepasmtiginéi d4Baoifd8efaimathu H&xbwws(maaw\ZVW)phosphoryloxy)-7-
(trlfIJor t%tyW-fB,gfﬁ,?,%?Boﬁbfqdj-ogta Sdr'oBﬁéﬁgﬁﬁw etn%-g-%grboxylate

C-1

The (4BS,7R,8aR)-methyl 43-benzyl-7-hydroxy-7-(trifluoromethyl)-48,5,6,7,8,8,9,10-
octahydrophenanthrene-2-carboxylate (5.0 g; 11.9 mmol, which may be prepared as in
Preparation 6) and 5-methyltetrazole (3.6 g; 43.0 mmol) were mixed together in
dichloromethane (50 mL) at ambient temperature. Dibenzylphosphoramidite (8.3 mL;
25.1 mmol) was added and the mixture was stirred until the reaction was completed (1
hour). The mixture was chilled to 0°C and 30% hydrogen peroxide (10 mL) was added.
The reaction was stirred until the oxidation was completed (30 minutes). The aqueous

phase was separated from the organic phase. The organic phase was washed with



10

15

20

25

and then diluted with water (5.9 L). The m xture was
filtered and the solid was washed with water (3 X).
wab@sodrbe conmpound (440 g ; 85 area % was ObPEI/MB2A0SH®0229

a beige solid. 1H NWR (DMSO) d ppm 1.27 (t, 3H), 1.65
(dt, 1H), 2.06 (d, 1H), 2.21 (dd, 1H1 2.49 (m 1H),
2.65 (m 2H), 2.89 (m 2H), 3085 (q, 2H), 5.45 (m
2H), 6.44 (d, 2H), 6.98 (t, 2H), 7.06 (m 2H), 7.25

10% Eadiunmmeta-tdaulfited501r).). Fheprgamic phase was dried with anhydrous

magfieRign iEh 00 SpERRe R T e FfOqRI U Hite by sfhoa gel

chrofabyraphy withr 1@ eihgideedte h Aedanes. The purified title compound (8.41
a, 9-tetrahydrophenant hrene (1

_ _ 270 g, 3.2 mples: 85 area _
g; 949% vigidomasraptabeere gaderiass Qbibal PoRidinad Ercphybagesate by weight.

1 i st ol Ly =T n
HNATR YOPsB Bt aPy: Reelally 0, 20 mSsiiiahhi2cs . 1H),
2.75-|(q361&(rg, 4HQ,.3)f8(|) r(rs;liﬁ‘é)), 5WES (arn?dld)acﬁ).@cb,tgé), 6eﬁiﬁa£f\,(rgpfﬁH), 7.04-7.17 (m,
eated to refl ux. vent 1 L) was distille rom
3H), t7r?é3'7ri4>2tﬁjmie1%ﬁd§r7é'p€(}aégﬁ- with fresh toluene (1 L).
This distillation process was repeated tw ce nore.
More p-toluenesulfonic acid (6.1 g) was added each
Preplaratton i8e sdibeakzyke(2R, 4a s, HibdR)dd obemizy by 7+ ((2-nn etingt p ymiclin:-3o

internediates (detected by LC) were forned as the
Vi)casbBeavil-2-HEH SR YEH 28.6.45r S0t Oc-pR e AT qphemaripren-2-y
phoéﬂlfat&eacu on was an equilibrium point between the two

I'mternedi ates and the product. Once the endpoint was

’

reached, the m'xhur%vaas cool ed to asbdient

t enper at ure. T@xt@re was washed h 0.5 M NaCH (2
I

L). The phases{separ andYot h were dark

with a small ra NEM e was washed with
water (2 L). The phases 1 g\v%ry y. The

m xture was dried by azeg ‘ r$tol | ay . Met hanol
(4 L) was added to the m 2P sol vent—(4 L) was

distilled fromthe mxture.” Fhe @ef hanol addition and
solvent distillation were repeated tw ce ntre.

The (ESyAR et A el e Z B DR RSB R 9 Pas

AT LS S AT S 0 11
mmoWyaghith Int@y be pesphred eissnlRrdpartiondd feed vatdinot@-piceline (1.3 g; 12.2

mmoNvoa ket ogethsk in tetrahydrofuran (80 mL) and chilled to 0°C. The 1 M
solution of lithium bis(trimethylsilyl)amide in tetrahydrofuran (24 mL; 24.4 mmol) was
added while maintaining the temperature below 10°C. The mixture was stirred for 30
minutes. Water (50 mL) was added to the reaction mixture. The mixture was extracted
with ethyl acetate. The organic extract was washed with water. The organic phase was
dried with anhydrous magnesium sulfate and concentrated. The crude product was
purified by silica gel chromatography with 70% ethyl acetate in hexanes. The purified
title compound (6.79 g; 68% yield) was obtained as a yellow gum that contained 6%
ethyl acetate by weight. 'H NMR (DMSO): & 1.33 (t, 1H), 1.66-1.93 (m, 3H), 2.08-2.34
(m, 3H), 2.41 (s, 3H), 2.68 (d, 1H), 2.76-3.19 (m, 4H), 5.14 (m, 4H), 6.47 (d, 1H), 6.56
(m, 2H), 7.07-7.19 (m, 3H), 7.20-7.53 (m, 12H), 7.71 (d, 1H), 7.76 (s, 1H), 8.32 (d, 1H),

9.93 (s, 1H).
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The solid was dried in a vacuum oven at 65C. The title
conpound (882 g; 98 area % was obtained as a beige
W@ 008419322H NVR (DMSO) d ppm 1.71 (m 2H), 2. 0PCY/IB2008/000229
2H), 2.31 (dd, 1H), 2.39 (m 1H), 2.68 (d, 1H), 2.77
(m 1H), 2.86 (dd, 1H), 3.36 (d, 1H), 3.86 (m 4H),
5.45 (m 1H), 6.50 (m 2H), 4100 (m 4H), 7.37 (dd,
1H), 7.44 (d, 1H). Preparation 3 : (S)-nethyl
Exanfifleben@fS,7 RBdR)-2B-delmgly bhidtidroxy- N—(B—rﬁemyprldm—&yl) -7~
hexahydr ophenant hr ene- 2- car boxyl ate The
(triflycgprarthyBrdfp.677 8:8m8, 19-octahy! oehaweﬂwsns:&ryaﬁboxam'de
, 2, 3,4, 4a, 9- hexahydrophenant bgegne (719 g ; 1.75
m)I es, which may be prepared f [ [

L) and chilled to -70Q0C. The
hexane (2270 nlL; 2.27 nol es)
that the tenperature was nuai
m xture hel d an a¢ldi t {,onal
addi tion. Carbon_di
while the tenp
m xture held an
addition. The m Xfure was warned to anbi ent
tenperature. Solvent (7 L) was distilled fromthe
m xture at atnospheric pressure. DV (7 L) was added

The (48S{HR SoiRYtruethyl Zpdenizylt Trhgdmey- & (dfleoromethyyiddnb,6,7.8,8a.,9,10-

octardaaan iisecTa-eoeey e (oS ATTol A RAY b Hiaared as

seso RPN Gl Ol TP PR L B8 e assoes
in tolyperes 00emio. TOerﬁMigl;thllmdns(dhlmethylsﬂvl @m‘ﬂldfaml t@éra gdrofinea (74.1 mL;
74.1 OB s o Ry AT R it WA B e betow asc.
Ther@%@%hnd%tm@rm ‘dﬁ@ avestidfgrbtipitaddandirgeesalditbrwathe thixture

water (3 X). The solid was dried on the filter.

was heid aﬂradihtmajc&!ﬂcmlrM%afjer the additiomy Waker @90dnhiwagadged to the
i B! g8l OB SLRGL TR ELOIT 8t s sepite (0 ) wos

addetihe6 ti§d hﬁmwm andure tAbipsodmit elid abt wasipiterar Stiethd wasnstopped to
n- heptane (6130 nl). 394 g of thetitle co

allowi 80 GAEREa 10 ARBRIRER. Tbe GaUPOL Phase WASTHIPRRG The organic phase
was WESRYEHAH f48M33PmL). Solvent (230 mL) was distilled at atmospheric

pressure from the organic phase. The mixture was cooled to ambient temperature.

ArJbutyl |ithiumin

dd/Gits a rate such

bel ow - 60Q0C. The
after the

45 nol es) was added
e WaS na nta ned bel ow -60C. The

The mixture was filtered and the solid was washed with toluene (2 times) followed by
heptane (2 times). The solid was dried in a vacuum oven at 70°C. The title compound
of the present example (10 g) was obtained as a beige solid. "H NMR (DMSO) & ppm:
1.32 (m, 1H), 1.82 (m, 4H), 2.10 (m, 4H), 2.41 (s, 3H), 2.68 (d, 1H), 3.08 (m, 3H), 6.00
(s, 1H), 6.43 (d, 1H), 6.59 (m, 2H), 7.12 (m, 3H), 7.25 (dd, 1H), 7.44 (dd, 1H), 7.71 (dd,
1H), 7.75 (d, 1H), 8.31 (dd, 1H), 9.91 (s, 1H).

Example 2: (2R,40.S,10a.R)-4a-benzyl-7-((2-methylpyridin-3-yl)carbamoyl)-2-
(trifluoromethyl)-1,2,3,4,4c,9,10,10a-octahydrophenanthren-2-yl dihydrogen
phosphate
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not her |iquor by chromatography. 1H NVR (DVBSO) d ppm
1.74 (m 2H), 2.10 (m 2H 1 2.33 (dd, 1H), 2.45 (m
wapdog/023272 (d, 1H), 2.79 (m 1H), 2.94 (dd, 1HCT/B324@5/000229

(d, 1H), 3.87 (m 7H), 5.49 (m 1H), 6.47 (m 2H)

6.93 (m 2H), 7.01 (m 1H), 7.42 (d, 1H), 7.64 (d,

1H), 7.79 (dd, 1H). Preparat#dn 4: (4bS, 8a/?)-nethyl

4b- benzyl -7, 7- (1, 2- et hyl enedi oxy) -

4b,5,6,7,8,8a,9,10-octahydrophenanth QHcarboxyIate

The (S)-nethyl 4b-benzyl -7, , 2- et nedloxy) 4

b, 5,6, 7,8, 10- hexahydr opheng ene 2/Cax boxyl ate (201

g ; 0.515 noles, which may be gd aSOHescrlbed in

Preparation 3) and 50 m of ethy g}¥p was

di ssolved in toluene (2.0 L) i tocFave To this

was added 10 graqﬁiof a 5% -y catal yst). The

aut ocl ave was then ‘seal ed GHwi t h nitrogen

(three cycles)Nf |

The reaction 18 hours with a gr&ssure of

80 psig and te ureOof 50 0C. HPLC analysis for

conpl etion and selectivity ( pi.cal selectivity's are
The dbetayl &ngow)@p@benzyhz Ay pyidinesyheatbamayl)- %-

U S o RS BN 20 ot (7.
mmoV%ﬁH&‘rﬂnﬁy"o?EF&&%ﬁé%&ﬂ eﬁQanm Pré%'rét@oﬁsg Wbs%ﬁss'iﬂk/élﬂn methanol

was a d the soluti on heat ed t
(120 6L.)0G% patladiuoi eacaridyo(©3Coviatery (1.8rgs 0.4 sunpl) rvga%addeﬂ to the

i, e TR BN BBt S G4 R Do. oe

reactMﬂZstam 2% Fé'f’”the7 m@]ob(bﬁzylfbﬁﬁt@rméhlaté réﬂla(rﬁng J #‘h@ mixture was
flltere(d:hiﬂrougm a,gadH)f C@lte@ (Raesly eatglygt (1 @yg;)l_\!))e@s agide@tq)megsqjgtlon and

resut&p&t ttp_ﬁ h%‘n@ﬁoﬁ%oﬁ@oﬁg Oggr@'_tlpé ggg@rp\%as%’a’znﬁé'{ed the

mnxtﬁé'wa%-ﬁﬂér@d throﬂ,lgﬁ'é f&dof CHlite@H Hie sollBCNMRY Eiddeditratyd to about
7, 149. 137.7, 136.4, 131

60 mh,gnxl chstllﬁazmn@ndlrz@‘. ky uging agotamgvgpon@gor(slggqngth%glsgflatlon a white
solid %ﬂecgplfgﬁgg ar’rgéé?rgﬁdgg%@(%% gg%lég gs) _aﬁrrgot %’r;/ t%?npoerature. The mixture was

filteretbaie theysolitt washed with,riehaloB Bhdsdldd was dried in a vacuum oven at
70°C. The compound of the present example (3.36 g; 75% yield) was obtained as a
white solid and had an LC purity of 98 area %. 'H NMR (DMSO): & 1.33 (t, 1H), 1.69-
1.98 (m, 3H), 2.07-2.29 (m, 3H), 2.42 (s, 3H), 2.61-2.80 (m, 2H), 2.93-3.19 (m, 3H), 3.30
(d, 1H), 6.50 (d, 1H), 6.64 (m, 2H), 7.08-7.20 (m, 3H), 7.29 (dd, 1H), 7.48 (dd, 1H), 7.75
(dd, 2H), 8.33 (dd, 1H), 9.96 (s, 1H).

I. BIOLOGICAL DATA

For the following descriptions, the comparators are tricyclic compounds (see e.g.,
WO 2000/66522). The example and comparators compounds were prepared at Pfizer.
Prednisolone was used as a clinically relevant comparator (P-6004; Sigma-Aldrich, St.
Louis).

Comparator A is (4pS,7S,8aR)-4B-benzyl-7-hydroxy-N-((2-methylpyridin-3-
yhymethyl)-7-(3,3,3-trifluoropropyl)-4,5,6,7,8,81,9, 1 0-octahydrophenanthrene-2-

carboxamide, having the following structure:
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15

oct ahydr ophenant hr ene- 2- car boxyl at e
ThQ 4bS, 8aR) - nx hyl 4b-benzyl -7, 7-(1

WO 260810932k ENQdi OXYy)-4 b, 5,6, 7, 8, 8a, 9, 10- PCT/IB2008/000229

oct ahydr ophenant hr ene- 2- car boxyl ate (150 g, 382 nmol,
whi ch may be prepared as described in Preparation 4)

was di ssol ved in dichloronet4ane (630 m ). Water (270
m) was added with stirring foll owed by

trifluoroacetic acid| (73 mM®Q 1150 via drop
funnel over 30 min Rt gl ng i nt ernal
tenperature bel ow 300(. ter. A i on was

conpl ete, the react was heate Q0C for 2 hours.

In process check indicated i .@- neaction with

around 9% (area percent) starting jrat eyl CFthe | ayers

were separated and fresh water (2 and -

g " . ] ) _ i o _
md)érhpara%ﬁﬁﬁé g@@ﬁ%ﬁé@gﬁ% 1-RG9esdintetRy b9 ARAH-20y1)-7-hydroxy

e was. heat'ed hour. Thi s’ pfocess

7-(trifN@sroamihyIndgd, 6718, Boid) ¢0-sictatydngp emaethirehev@&esarboxamide, having

consuned. The organi c phase was washed w th 5% aqueous

the feJlswyingnsbuet®onat e (300 n ), water (300 m) and dried

over MgSO4 and concentrated to drynegg,to give 126.4 ¢

of the title conmpound (rEpresenting a-95% yield). 1H
; 7H 1 =8.4 Hz,

NVR (DVSO) d ppm 7F7@,
500 M=/ 2BNS 6. 45 (d,

1H, 7.1 1 (m 3H), G ¢
J=8.4 Hz, 1H), 3.80 (5, 34y 3.80 ¢m 2H), 3.04-1 .48
i A 4bS, 7 2, 8a/ ?) - net hy!

(m 11H). Preparation 6
4b- benzyl - 7- hydr oxy- 7- ('t | uoronet hyl)- 4b,536,7,8,8

T TSk A oty sy

(3,3,%%40?&%%&%%§@ﬂ@%9%D-&&éﬁ@d&ébﬁ%ﬁa&&hﬁr@%&ré&%mide, having

piepared as

the féllowag &truefurs) di ssol ved in dichl oronet hane was

chilled to -500C. The sol ution beca
Tetrabut yl ammoni um fl uoride a so
0. 003 nol) was added w t@Hano appnes
change. Trifluorotri yd.si jane

me turbid. 1.0 M
onin THF (3.4 m,
abl e tenperature
5 3 s 0.51 nol) was
added over 20 m nute Lt o\ o‘e’ nge to bright
orange to light red in cd Teacti dfi3nmi xture was
held at -50 OC for about 2 hours afd then atlowed to

\AB(EcEnmbgraQOp [S:'is (4BS,7R,8aR)-4B-benzyl-7-hydroxy-N-(4-methylpyridin-3-yl)-7-

(trifluoromethyl)-48,5,6,7,8,80,9,10-octahydrophenanthrene-2-carboxamide, having the

following structure:

Comparator E is (4pS,7R,8a.S)-4p-benzyl-7-hydroxy-N-(2-methylpyridin-3-yl)-10-

oxo-7-(trif|uororhethyl)—4B,5,6,7,8,80c,9,1 0-octahydrophenanthrene-2-carboxamide,

having the following structure:



Tetrabut yl ammoni um fl uoride (340 m, 0.34 noles) was

added very slowy at 0 OC, to the reaction m xture
W@®@B/098B2M nut es. An exot herm was observed w t PCTEBR008/000229

evol ution. The reaction mxture was stirred 10 m nutes -

and HPLC anal ysis indicated conplete desilylialation.

Water ( 1 L) was added to the4dreaction m xture and

with vigorous stirring and allowed to warmto room

tenperature. The organic | ayer wg ashed with water (

1 L). The organic |ayer, was concegnifated and

chr omat ogr aphed to prqt Yowf the title

compound, with an z;’\gd:’g}?i @ Jé fpur e product .

1H NMR (DVBO d pp . 7 (d, J=8.1 Hz,
1H)1709(m 3H) 6.5 (dd, J= 2 "6.6 Hz, 2H), 6.38

J=8.4 Hz, 380(33,380(m2H) 3.09-1

4?%"@3 ok %f’ ROk G s hro

meth&tpfglrﬁiimerym)ll'ﬁi(tﬂmbbrﬁn@th?l, 8p75,8,88,80,9,10-octahydrophenanthrene-2-
10- oct ahydr ophenant hr ene- 2- car boxyl ate The
yl)-4 b 5,6,7

carqudxaRhggmg)thqé@Immg structure:
4b- benzyl - 7- hydr oxy-7-(tri fl uor one
8,8a,9,1 0- oct ahydrophenanthrencar boxyl ate (5.0 g
11.9 mmol, which mayx prear as_in Preparation
@° ) were m xed
eFanbi ent

é) and 5-nmethyltetr | e
dite (8.3 nL; 25.1

toget her in dichl orQnethg
tenperature. Dibenz ho*éphora
5 mmol ) was added and the m xt ue was stirred untiI t he
reacti on was conpleted ( 1 hour). The m xture was
cHPPMRarater 508 and 30% hydr ogen peroxide (10 nl) was
added. The reaction was stirred-ygtil the oxidation
was conpl eted (30 m nutes). The agueoys phase was
separated fromthe organi c phasey Fhe onganl c phase
was washed w t h10% sodi um net a- bhg I'te (50 m ). The
or gani ¢ phase was r| ed3HAII h gnRydrpus Fmagnesi um
sul fate and concen 2~G product was
purified by silica ge|| cﬁﬁrotography with 15% et hyl
acet ate in hexanes. pur|f| ed title conpound (8.41
94% eI ). NL(D
CSHIBPRIR %@!@@?92%%%'3?-%&3@?%&4@#@%% iRlgrox--2

meth%lpé%nd}nti% y]r)"aB 52 75%’@@ 99%d- 68?6h§b‘ﬁoph§ngﬁm(¥el$@-2&)§arb§kbmlde having
10 the f«jlmwmgi)siruﬁtuzlfé (d, 1H), 6 49 (m 2H), 7.04-7.17 (m

Comparator | is (4pS,7R,8a.S)-4B-benzyl-7-hydroxy-N-(2-methylpyridin-3-yl)-7-
(trifluoromethyl)-4B,5,6,7,8,8a-hexahydrophenanthrene-2-carboxamide, having the

following structure:

156
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3H), 7.33-7.42 (m 12H), 7.71 (d, 1H). Preparation 8 :
di benzyl
w@ 2608/09223] 10aR) - 4a- benzyl - 7- ((2- met hyl pyri di n-BeT/1B2008/000229
yl ) carbanoyl )-2-(trifluoronethyl)-1 ,2,3,4,4a,9,1 0,1
Oa- oct ahydr ophenant hren- 2-yl phosphate The (4bS, 7R 8
af ?) - net hyl 45
4b- benzyl - 7- ( bi s(benzyl oxy) phosphor yl oxy) - 7-
(t@érﬁbamtomkishMlB)SZS 8aR)-4p-benzyl-N-(2,4-dimethylpyrimidin-5-yl)-7-
6,7,8,8a,9, 10- octah dro n ne- 2- car boxyl at e
nyari 53 3 BN BiosoRRBN -4t o ey DA D LA G Agamihrene-2-
a picoline (1.3 g; 12.2
carb%%ﬁl)‘%mé?\%ﬂ E‘(%a%\ﬁjoge hlgl[erp'gtlr 1;.etetrahydr of uran (80 m )
and chilled to OC. The 1 Msolution of |ithium
bi s(trinethylsilyl)amde in tetrahydrofuran (24 ni
24. 4 nmmol ) was added whil e Quit ai n| ng the terrperature
bel ow 100C. The m xture was “sf(i or 30 m nutes.
Water (50 nL) was added to the f/r/oﬁCfm xture. The
m xture was extractedyw th erRyy Cetate. The organic
extract was washed wlt hRwa eHor gani ¢ phase was
dried with anhydrods TRgngsiim Sul fate and
concentrated. Theggrée p?oduct was purified by silica
gel chromat ography with 70% et hyl acetate i n hexanes.
Comggﬁatﬁﬁk'lig AdlS, ll@ocR?KH%éiQy( - 729rr93th)@§§/ﬁld’ hed- gb)céﬁi%moyl)-z
tained as a yellow gum t hat cont ai ned 6% e I
(trifluecarnethy| )by, 2y&4 giot, 9, 10H QevBRC tabiuBOphedaathBan-2tyl |&cHDutyI carbonate,
1. 66- m 2.08-2.34 (m 3H), 2.41 (s, 3H),
hav"m%@fpﬁowmstr%’f;?@ 3.1 9 (m 4H), 5.14 (m 4H), 6.47
(d, 1H, 6.56 (m 2H), 7.07-7.19 (m 3H), 7.20-7.53
(m 12H), 7.71 (d, 1H), 7.76 (s, 1H) 2 (d, 1H),
9.93 (s, 1H).Exanple 1:
(4bs, 7/ ?, 8aR) - 4b- benzyl - 7- hydr oxy- \E/(Z nmet hyl pyri di n-3
-yl)-7- (trifluoronethyl 2
a, 9, 10- oct ahydr ophenant hriege
, 8aR) - net hyl 4b- benzyl - 7- hye
b,5,6,7,8,8 a,9, 10- H
oct ahydr ophenant hren -gar boxytate (10 g ; 23.9 mol,
whi ch may be prepated’/asodescribed in Preparati on 6),
and 3-am no-2-picoline (2.71 g; 25.1 mol) were
Conveérsiah oé Examp e ZJém‘@ Exdopfa 1). The 1M 1ithium

bl'ﬁ'get &ggg_téw gellﬁr'nl ?a?/ré]r %ear'x h \t// 7O rt%sMg Bftb‘rre%o(jgﬁoflthgtmtestmal
epithelium. These cells are of human colonic origin and become polarized, fully
differentiated enterocytes in 2-3 weeks. Once differentiated, these cells have tight

junctions and express various biochemical processes such as active efflux transporters
including P-glycoprotein (P-gp). With this model, it is possible to determine the apparent
permeability (Papp) of @ compound across the polarized Caco-2 cell monolayer.

An A—B Assay is performed with Caco-2 cell monolayers to determine
compound Pgpp from A chamber to B chamber. This Papp is representative of luminal
(gut) to serosal (blood) compound transport across intestinal epithelium that may be
seen during intestinal absorption.

Examble 2 did not significantly traverse a Caco-2 cell monolayer (A—B, Papp =
1.15e® cm/sec), whereas application of Example 2 to the apical compartment resulted in
a significant elevation of Example 1 in both the apical and basolateral compartments.
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74.1 mmol ) was added at a rate such that the
tenperature was mai nt ai ned bel ow 350C. There was a
worzdod/ogseet herm and a solid precipitated duri ngp@TEB2008/000229
addition. The m xture was held an additional 30
m nutes after the addition. Water (250 nL) was added
to the mxture. There was a @bl d exot herm and the
solid dissolved. Ethyl acetate (50 nL) was adde
The ddta indicaigse mcbaslsrremvnb/lrrg depivaspiionylatien pf Eesampd%lzéo Example

PN e e R T

fonovv&;s B%b\ébﬁmlowaiqudrﬁ@@ 1MhdrosSee/ €ato24l nmb)wol@@@r (A—B, Papp =
stilled at atnospheric pressure fromthe organic

37. 5@%1§§ésecﬂhe m xture was cool ed to ambient tenperature.

{ ST AHES G Ry R 00 REURD h ho e yBREh rat

resulﬁmi inctheaieteltiondofi Exaamplacty but méExampIH)D,Gn piaréal tvietrl p:lasma samples
f th
over g fggﬁéggrsﬁmptcpe?@ﬁr ﬁﬁ;}@nt exangn dfﬁ(#@d %%é@(%qf?ebriqaql) o rl1te§§nal first-

passgfygééllygnl]s %%Qnéd% ??;Exa%n}_gﬂ 1(6§r1d3§s?|bctl\?e ﬁﬁeétﬁwal %\Hls@rp’uon of

Exan2pie,1.7. 12 (m 3H), 7.25 (dd, 1H), 7.44 dd 1H) 7 71
%&g gé%gp r%tgg%hancg& sg%%iht H}ld If?tfl%%lc(dSSSglmOn which
resulf@iR) arffAnHrenéy |or§| a(t(s%r;b‘[ﬁid"yﬂdﬂléf llnCHafS Bayhdreasbarxpbsur-(1.61

(trifluoromnethyl

Mge hmdeusO@ﬂﬁmmhdmhef@aﬁtxamﬁ 21 ﬁndo%gxdpo"g%hgme [vs. 0.13 pug/mL for

Exanﬁ@%%ﬁ?%&%&ﬁggggﬁ%%eg(tﬁﬁéréa%[?a%& qu‘S hr for Example 1]) in

dogs( tTHd bivavgirillty lof Ekaniple 24wef’@|,n$prb06d compared with Example 1 in rats
an oct ahydr ophenant hg en- 2-yl phozphate (6 g; 7.9 mol,
(F = GRecler RGMpde gi E5ar 6¢ 25 EX88We Bed in Preparation 8)

was di ssolved in nethanol (120 m _). 5% pal | adi um on
INV@anfRS%mter) (1 .3 9g; 0.4 mol) was added to the
The m xture was treated with hydrogen (50

psSi ) at ropomtenperature. Thel reaction stfaliTed wth
ﬁﬁ% of the n})_ﬁlcgjﬂﬁzy i c"_%t er pedi remlai ni H'%Fdrhe o TNEa.
ame e was filGsere Ite(Mdso Fre
catalyst (|1 .@M) wa i o@% F%E%Ltb?cﬁ t|i on((aMJ) %0 Inhibition
resubmtted to the hydrogenatj-onconditigns—OnrcetHe
Example flildilnes cpmyl et pd. Adre 76.9 92.1 (28.8)° | 77.1 (62)°
Example 1 free 360 86.1
base
Example 2 79.0 (42)% | 60 (17)° 60.2 (80)°
Comparator A 7.10 >36.4 59.9 >1000 35
Comparator B 0.35 4 75.8
Comparator C 1.22 1.1 82.6
Comparator D 2.06 1.3 | 79.8
Comparator E 1.18 1.1 79.7
Comparator F 1.9 7 83.3
Comparator G 2.13 2.1 80.1
Comparator H 8.03 4.3 64.9
Comparator | 9.12 2.8 67.5
Comparator J 4.58 291 55
Comparator K 895
Prednisolone 0.526 4.2 (4.6 | 102 (100)° | 14.9 (15.6)° 100

@ indicates additional results that were found.
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30

m xture was filtered through a pad of Celite(r). The
sol uti on was concentrated to about 60 m _ by
wale@siodi2at i on and not by using a rotary evaporBCDIB2008/000229

During the distillation a white solid precipttated.r vuvu sy
The m xture was cool ed to anbi ent tenperature. The
m xture was filtered and the48olid washed with
met hanol. The solid was dried in a vacuum oven at 70

GRFE: Gleoconticaittresieptorebprdisgnt exanple (3.36 g; 75%
yi el d) was obtained as a white solid and had an LC

IflJCITgéatg1u©cf)c&ﬂc@deaaé{otoﬁﬁhd)ih@oérﬁﬂ@@landaﬂorslﬁgand bibjrig (GRFP)

assapisgased bpo\aiatsigrest Sinyia of Csing APHPONI s 4 TUIHERGH 5o
glucdf&{t 65'1;3 ﬁ%ﬁ gflotélﬂ_l) F’\lé'%ge;é ?ﬁ' tﬂnsg%s(a?‘aré?u(r%%aé’e‘ij |_1|§r6|‘?|1’91n\éi(’tsrogen ina
test kgs A ﬂbbreslcenBlla@eml GRLIigaATAS Beed s ﬂmneegﬁr'mtgtracér and test
compegigs el Bbe BRRSSE iRedkbn i Sdihg . JHRRTHGRdr

polar&%ﬂ%ﬁ%ﬂfe iethe d%@é}ﬂfee&' takt E8rhpSlindd e féﬁﬂ)lﬁﬂmgvhﬁ&est

used as a clinically relevant conparator (P-6
comsiumaie-tolGiRiat, is ssed L@de‘@rmn@i@wamdd.elaﬂveg)mdmg affinity of test

7S ) - 4p- benzyl - 7- hydroxy-/\/-((2- et hyl pyridin
Comé_oﬁ%l yl)-7-(3,3,3-trifluoropropyl)-4
b,5,6,7,8,8a,9,10-octahydrophenanthrene-2-

IL-6 Ié;as??%%imﬁibﬁ@hi ng the foll owi ng structure: Conpar at or
( AHSnam ) lung epifhelal cells (AmsrigamdyRg| (yiuag iGrllecyipn.- Rockville,
o4 i SRR BB pdghincsemtomyein (10 Uit and

O%f'léla’t Meictigatedrfoed bb&me@émmr(@tltﬁrronﬂmﬁtrogen Grand Island, NY). A549

4bS, 7S, 8aR) - 4b- benz - hydr oxy- L/ - (2-neth d
cellsgAggrge.p;eted ata density of OOOO gells? yIl in 96-wel plat)é 3/ lnlcﬂbgted

overti aht?’?%?“@ éljédj QhitAoR @’d))d ‘f’ﬁﬁ 2efls We?% §éru?? %@ér@é& Qﬁyyr@b%hwg the

Heng 2 Car box avin
growEH mwiumemtr&mpm-ﬁeerl(digmﬁs F- 12K medium WIth penlcnlln streptomycm (10

U/mL, 4?1)%1, ;Sa%a,ﬁgqqdﬁ%gggﬁégwggt %gﬁaé el &ggg)atdyl PR A Fhifd day, the
medidf R85 F8YIEeR MFRFRELN §é}9n'2fréérnﬁ’éﬁi§m &% tHeayeIRIwéREincubated with
or without compound (vehicle was DMSO at 0.1% maximum concentration) for
approximately 1 hour and then stimulated with 1 ng/mL recombinant human IL-1f (R&D
Systems, Minneapolis, MN) for 20 hours at 37°C and with 5% CO,. Cell supernatants
were collected for determination of IL-6 levels using MSD (Meso Scale Discovery,
Gaithersburg, MD) 96-well Single Spot plates as per the manufacturer’s instructions.
Plates were read with an MSD Sector Imager 6000. Prednisolone (1 uM) was used as a
maximal inhibitor and defined the 100% inhibition control. Vehicle was used to define
the 0% inhibition control. Percent inhibition for each compound concentration, relative
to these controls, was calculated using Excel (Microsoft, Redmond, WA). 1C50 values
were generated using GraFit 5.0 data analysis software (Erithacus Software Ltd.,
Surrey, UK).

TNFq IC5p and % Inhibition
Human U937 pre-monocytic cells (American Type Culture Collection, Rockville,
MD) were cultured in RPMI 1640 with glutamine (2 mM), penicillin-streptomycin (10
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WO 20084091227 oxo- 7- (tri fl uoromet hyl ) -4 PCT/IB2008/000229
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having the foll ow ng structure: Conparator F is
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9, 10- oct ahydr ophenant hr ene- 2- car boxam de, havi n

wereftbem eantitiuged,dbe medivngspiieitding cells resuspended in gn equal volume

‘offre_g t?igpﬂlq 3@ auﬁe\ﬂﬁﬁf Tufamyf XY peicflf-SBEREYEiH dhaTétal bovine
il [ytaric Shid pegicy

t r| UOT onet

serurd-dielicidy dbopdearahincubatedXor 48 kbmmamiaﬁ%?&amd mgtht 5% CO,. Following
foll owi ng structure: Conpar at or  J

recoyensenpeala MeT RS RS ISOach SC RIFEEH) ASFPIdRNGR o dhg pyperimental
desigy %n%}yrgfs%gu@g&?wﬁh%ﬁs 'afg' ddcppeamdiow

10- oct ahydr ophenant hr ene- 2-
caumaeﬂsdwerehd:ﬁemytlat@ aodl platea gt stdansityioé 200,000 cells/well in 96-

well i3feR; (S0 RouRse Rgubaiespityof yshaut SQTBgVIGYRhicts Mas,PRISO at 1%

maxifRYh ):o@cer(t?étld‘rﬂ)lﬂ@%*@dmbﬁvdéte@ one hour and then stlmulated Wlth 100
2,3,4,4a,9, 10, 10a- oct ahydr ophenant hr en- 2- yl

ng/mbam@ﬁb'@éccm@ﬁdaw@uﬁﬁﬁeEf 6Pl @thﬁgves@ib‘t%r &Igrcan‘%)éflgh o$it Louis,

101y PR 7L LR, I GRS el TRRE kg o

deterﬂﬂhét@«\ bﬂWNF&h@SéIsQ%hngamrﬂh@usél gamdwichlopé ELOBAgiMouse anti-
becone polarized, fully differentiated enterocytes

humamTBlF@c meakslonahaetitidyf(sloset 2840dd] 1 ‘t)rﬂmebl@énylﬁ’t%g@at anti-human

TNF RS s, AhdSdndTis LRDR v eiia s oS tid datsgion
antlbgd%gyf"éb?fr%%ﬁgélyh %@vndWﬁd?sér%‘d%H@%&rddsb (HRPOFE DIy stems,
Minneapolis, MN) and K-Blue Substrate/Red Stop (Neogen, Lexington, KY) were used
as the detection system. Absorbance was measured at 650 nm. TNFo concentrations
were interpolated from a human TNFa recombinant protein (R&D Systems, Minneapolis,
MN) standard curve using a four parameter logistics model by Magellan 4.11 data
analysis software (Tecan, Durham, NC). Prednisolone (1 pM) was used as a maximal
inhibitor and defined the 100% inhibition control. Vehicle was used to define the 0%
inhibition control. Percent inhibition for each concentration of compound, relative to
these controls, was calculated using Excel (Microsoft, Redmond, WA). 1C50 values
were generated using LabStats Fit Curve V4.R7.MO data analysis software (Pfizer

Sandwich Laboratories, UK and Tessella Support Services plc, Abingdon UK).

EX VIVO HUMAN WHOLE BLOOD
This study compares the inhibition of IL-1B, IFNy, IL-6, and TNFa. production in ex
vivo LPS-stimulated human whole blood by the glucocorticoid receptor (GR) ligands

Comparator A, Example 1, and prednisolone.



10

15

20

25

30

perneability (Papp) of a conpound across the polarized

Caco-2 cell nonolayer. An A B Assay is perfornmed with
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um nal (gut) to serosal (blood) conmpound transport

across intestinal epit heI i um*® hat nay be seen during

i ntestinal absorption. Exanple 2 did not significantly

t Maneus dlepdion ursen dooroway eplliedted as, 1Q>a]gghetuqt81r5éubes
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Frani@in 1B4@EPNY)1 BlGod ala etdd%d&@ls@@ﬁleEmﬂ%/sivﬁsnbab&ndllbottom 96-well
conpart mants The data indicates a nechani sminval vi

tissuel eplhwrepategl (Roring dtosm @b 60 20 wsliEQAENENg the putside weﬁs Media

e EBAERE R P o PENBORL SRR ol )

adde@f@'ﬂﬂi Blobdaﬁ rg@)sm dliagofeepalorelblurmnef 9@ L. (LI wells were
Papp = 6 cmsec). Oal dosing of Exanpl e

filled switth ZIEDMI’Qf/mg()iIaI. rBlpod Mals pleced red humidifed Bdf € ln@@éﬁt@wnth 5%

he d f
co- whiis spmpeLAopiaaRremaraca i PO i rour ime

PEdRsh unﬂ%e\ﬁéré ?l%ﬂa?éd frof f@hed stdex Qﬂ@hkbrﬁsfihccﬁnfe‘thylsulfomde

intestinal firstpass hydrolysis of Exanple
(Dmszxas.gma Aldiruﬂm)sat@dt cmpomdawsmmexbsernajly *da nrmDMSO (le.5ul

comwdi+n39wﬁ9'\é§§56f98we5 63 Sihee faeB SanELS g 157 il venicle

N f 0
solutuoﬁgé%r@gﬂ éogo étﬂéﬁﬁﬂ (?%FFEI[Q \flgé&@l %nﬁ%ﬁ%ﬁ’ﬁc%l Ub%;ﬁa?ﬁ/?dand 68%
phospaterduffetdd salink (]fmalbe(:m 5 Phogphate] E’rlsfferedlsamlegwmolﬂcﬂalcwm

chlorﬁésmlo@%gq@lu%%fcie Tf\ﬁ{rsagrgg&gporfﬂgn eTﬁgtSad %Aﬁr Compound

or vemc%%%%bh'té@(ﬂ;dr EX?'PI qu%o‘f?é? ‘tr"ﬁlfe‘é‘t’eﬁag 'glﬁ’%fﬂﬁéle(g)ncentratlon of

eachfpvedlﬁsalnspbeanﬁ) Exarhple\/l TﬂbemsEAylradge@frem 4000 NVbtead.457 nM.
Coméaersaltjcl)rt,f concentwetlons ranged ?lrom 3000 nM to 1.4 nM. Final DMSO and ethanol
concentrations in the assay were 0.1% and 1.5%. The samples were gently triturated
twice to mix and replaced in the incubator. LPS stock (E. coli serotype 0111:B4, Sigma-
Aldrich), stored in aliquots of 100 pug/ml in RPMI at —20°C, was diluted 1/50 in RPMI to
make a working stock solution. After 60 minutes of incubation, 10 ul of the prepared
LPS working stock was added to the blood to a final concentration of 100 ng/ml, omitting
wells to be used as negative control. The samples were again gently triturated and the
plates incubated overnight for 22 hours. Following incubation, the blood was
centrifuged at 1500 x g for 5 minutes and the plasma removed to either freeze at —20°C
or assay for cytokine release.

IL-1B, IFNy,IL-6, and TNFa protein levels were measured using Meso Scale
assay kits (Meso Scale Discovery, Gaithersburg, MD). Reagents were allowed to come
to room temperature. Meso Scale plates were blocked with 30 pl of human
plasma/serum assay diluent with gentle shaking for 60 minutes at room temperature.
Plates were washed 3x with wash buffer (PBS, Invitrogen Corporation, with 0.05%
Tween-20, Sigma-Aldrich). Calibrators for standard curves were prepared in human

plasma/serum assay diluent as a 1/5 serial dilution to achieve final concentrations
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werelanglyzesige theGpERd QR Imager 8800 (Meao Ssele Disgevenyltagegerate raw
. t density of 30,000 cells/well in 96-well plates
S'gnajl)(aﬂleﬁcubat ed overnight at 370C and with 5% CO2. The
cql L, e 1689, UMdSERIFY @ nihie VBRIcBGI &S VidtRied!t8Wewithin the
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calibrater stantard eirvedt brdidiual(veduay weye aprpargrhinpositive and negative

o A A SO R Sy Rt
respS&iveRp) fis gensrde ypiraisitibhe Teiglitatewalies werdavedget it ekich donor.
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determ nation of IL-6 |levels using MSD (Meso Scal e

Meaf\VGQ¥EbY Pr&@hisof6 RO Wilibiidd 96-wel | Single Spot
pl ates as per the manufacturer's instructions. Plates

was used as a

Con}é‘@r’[ﬁ,’rﬁk?ﬁo W3, V5D Sect Of\JAjRger 6000 Pfgdnt Sol one j..6
(M)

(% inhibition) (% inhibition) (% inhibition) (% inhibition)
1000 99.95181 93.85394 94.92022 62.08045
333.3333 99.7687 88.98186 92.93646 40.25956
111.1111 94.99872 62.38366 73.1561 11.68419
37.03704 63.51763 27.66996 37.74411 5.032463
12.34568 25.733 12.86882 33.55115 -0.41737
4.115226 5.164324 5.308603 20.98221 -0.23188
1.371742 10.85844 6.613491 15.1055 -0.94069
0.457247 4.925277 0.525846 9.64873 2.220454
Mean Values of Example 1 Inhibition
Concentration (nl) IFNy TNFc IL-15 IL-6

(% inhibition) (% inhibition) (% inhibition) (% inhibition)

1000 78.72981 38.06288 53.51043 8.053268
333.3333 73.47381 36.04024 57.75726 2.1505
111.1111 60.63503 27.35287 39.67173 0.943985
37.03704 51.01941 18.68644 38.24203 -0.82783
12.34568 26.70902 9.415215 21.54167 -0.36893
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colssrpgd i n RPM16leaoaM t h glawdsetinge (2 n13.37486 -1.36819
perT i i m-3Streprtonyct i (10U nL) and 10%
heat -i nactivated fetal bovine serum (all from
Cells were
Meah!\%’éléég%‘?:@a r%gfgo"ﬂnmcym macr ophage phenot ype W th
+2= |y| tate—13- cu, c €Si gnu- u1 TSt _
Con?ng ’OIUD) ”ﬁ’g over nik The cel | E-8fre then L6
i fuged,, splra the ce
resuspended(/’rﬁngfpmé I ?&p{ﬂ‘ﬂé}”gﬁo’vr esffﬁﬂjﬂh%'ti%% (% inhibition)
rredl um wi th u ne and pen lin-str cin and
f3Q bovi neg@e ﬁ{%%s list é?jogé%{/ and 1%nif) ed for-1.97032
4’80%urs at with 5948®1 Fol | odtrPdtcovery, -0-88954
3BB8338| | s vver-@ %@‘@ped, cou‘hﬁé‘él% and pl d 326 -2.8341
1ddcldridance t B.78F6EKperi nerd.823¢esi gn pr8.6959€3 -3.49518

3%103M04at i on wiot§087/RS, as desdd2ded bel owWw7.2FBB cel | s -3.52461
19345681 f fere 0@k and pl ainedoes a denizt84851 200, 000f.12581

4cpigpnel | i ni%peael | pl at@geoSel |'s wene grBadbated  -4.3436
1WAfy49r Wit hoy ogpgpound (g sl was DMRQA{741%  1.459164
frextntmreoncentTatT un) for approxtiiat er'y Ofie Tiour alid
t hen stl mul ated with 100 ng/nL |i popol ysacchari de
5 S[lA . coli serotype 0 111:B4 (Sigma-Aldrich, St.
5 INVI TAD ) for four hours at 370C and with 5% OC2.
Cel SH " nrat P
Tf’ lﬁlcu by ﬁuﬁuﬁ ! Li)%ko%alcm Osteocalcir
TNH S ;
Name H P Suppressiol
PR Inzw ol %”aﬁﬁ%‘?f&fcﬁz@i' OERa L) | (EDusdoso
Exampleéystemsg 4M nneapoI1|53, I\/I\I) Wer4s used asiigke capt urzgamd >10
free bas ection antl hodi es—F epnr\f RYP-YRVi
Comparaisf rlept avi di n- hor seradi sh perggi daske (HRP) (R&D 37
Q\J/ tens,
Com%arator 29 >10 1.64 2.91 2.39 >10
Com%arator 20 >10 0.27 1.33 1.01 2.84
Compl)jarator 1.47 >20 1.18 3.06
Com%arator 0.5 26 0.14 1.18 0.17 1.71
CompFarator 10 >10 211 5.67 1.19 >10
Comrgrator 0.6 3.0 2.90 3.33 1.12 7.27
Compl)_?rator 0.23 0.72 0.51 1.46
Complarator 17.0 >20 0.73 5.45 5.20 >20
Com%arator 3.0 >20 0.09 0.79 0.73 3.58
Prednisolone 1.1 5.5 0.90 2.10 1.00 6.80

Example 1 is a potent compound in disease models.
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oo I ek BT A SGeimndtioh® AR PhobliEa 21 days e

with BYag! €Cl inandoRipkstal B@UMIS \éd]m/@at bl Draghtfheamwitmeompounds was
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initiatedneraitie mprﬁtmx gfﬁh%b@Wrﬁf(CB@O%&ﬁdaf%éG g B gffectiveness of
treatggﬁtgﬁ?iﬁg e e ﬁg:g) po e': h@i‘?jléhbg ﬁmb'émog gﬁ%é’@ﬁoWﬁ% any sign of

yrene ro ottom

disedse} aHe disddsersevieriat, Qﬁ)thi GﬁwhlothéI@smeaasurmd thWoce alwea .|
omtting the outside wells.

W||t1Hh‘ti@fPr@PSH’f'%@C\Awm%dﬁﬁumeé Q'lsﬁaﬁe “@%H?Q‘Eﬁaand severity was
synciof a%%\s/ dﬂﬁg %tf?q%lgﬁork?l g D 20 %10@'Wé¥é°ﬁﬁmﬁﬁfze€ W|trr\] 100 ug of

tSI e wells were fil
bovnriéOQ'pm I obllawxh @CIBl aodayds Apll atee réceived ani |dtrap@@t03¢@bnjectlon of

cubator with 5% whi | e d
20 uq RELPPyITE B PR AELSCRsas AIOVREE v ER BEO b g4- At day 34,
Cc di I f
ol B SR shehy RS & OO 8 4y BBy, sy of soven
Dosing ODMB@lp(ounels \asiinitiatgioimnithe+thecaprutiovBoyle ervidaywet apy continued
throughlg Ql% e%c;#eren Itfaeatr%lelrl s.t {N%rr]e 1(:/o%n6p7arégtby \ﬁ%‘gsﬂrﬁ]g the decrease in

incidence (i.e., resolution of disease) and the decrease in severity of paw swelling over

time.
Definition of mCIA severity scores (maximal score of 12/mouse)
Severity Score Definition
1 Any redness or swelling of digits or paw
2 Gross swelling of the whole paw or deformity
3 Ankylosis of joints

Example 1 had scores less than 2 for mCIA (EDsgo) and less than 1 for mCIA (EDso).

TNFo and Osteocalcin (OC) Suppression
The compounds were weighed and suspended in a vehicle of 0.5%
methylcellulose/0.025% tween 20 (Sigma-Aldrich, St. Louis, MO). Compound
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solution (2% DMSO, 30% et hanol ( AAPER Al cohol and
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neasured usi'ng Meso Scal e assay kits (Meso Scal e
suppfissedViN B, waze tdosed D gwhiDromBeagds hiakedid rotisompteasol NFa.

come to roomte ure. Meso Scale plates were
>50°/bpét:t@e%l4h/v}"’@ﬁe §9g$$8$¢ human pl asna/ serum assay di | uent

Wé&ﬁ%‘igh% @E@H@ésﬁ@d @erHB ﬂ*é{ Sﬁd st rdé‘?/"@f ﬁaaghfe%xperlment

terrp ates were washed 3x with
Blood B&Spldswete olgtame(tbaf[tﬂﬂtbte%weem ohdco)snog%rrav@taadwtate

PharGERRPEHE | HRIFD! ad A Sert A EECUpIaT 185Chp! 40 S piged TNFo,
all m@%frbé% 5%% gwlh?ﬁPémcﬁeBF |ﬁ}é%t|6h %@LP bhalid 8pHoaAgLITB95;
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S|grrme¢\lelr|akﬂo@’d LatusZ)OZ &l Hinadlelr the }ash doa@ @baiaon&t Miesymwere sacrificed 90

iSRRG SAE5851 8ot IR PP EE o B ano
TNF20EinBaAY M@ﬁpréb('égsﬁgis I(mnbélm%earch, Inc, St. Charles, MO; Luminex 100,
Austin, TX). Samples were diluted 1:20 and the assay was run according to
manufacturer's instructions. The osteocalcin standard was purchased separately
(Biomedical Technologies Inc., Stoughton, MA). Mice were fasted for 4 hours before
serum was collected for TNFa, and osteocalcin levels. For each experiment, outliers
were detected by calculating the number of standard deviations from the mean of the
group. If the value being examined was more than 2.5 standard deviations from the
mean, it was excluded from the rest of the calculations.

Percent inhibition values were then calculated for each mouse using the means
of the vehicle and 10 mg/kg prednisolone control groups. The individual mouse percent
inhibition values were fit to a four-parameter logistic model using the dose mean for
each group. Since all four parameters were estimated and the lower plateau was not

fixed at 0% and the upper plateau was not fixed at 100%, the EDso and EDg values
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I'1agen (cCl in corTPI ete Freund' s adjuvant and t
pll

b(ﬁx@m;de P mlnm}gdm@dle Katian otongAkdjyid ,qpsiergﬁqaﬂd@pgynEvaluation
ad
of AL B Se L B Aol LR oo QBN Htbtons in cosinonhis

neutrbphil$ Gy fanscyiteard flectlisy enesconparison, prednlsolone conferred similar
reductions in BAL fluid cell infiltration at similar doses (data not shown).

Example 1 | Total cells | Eosinophils | Neutrophils | Lymphocytes T-cells
(mg/kg) (% (% (% (% inhibition) (%
inhibition) | inhibition) inhibition) inhibition)
0.1 22 42 29 34 39
1 72 97 97 94 88
10 83 99 100 97 96
DISSOCIATION INDEX

A dissociation index (DI) was chosen as a measurement to quantify the
dissociation of compounds relative to that of prednisolone in terms of biomarkers of anti-
inflammatory efficacy and side-effects. Dissociation indices were calculated using
clinically relevant biomarkers that could be utilized in early clinical development. Serum
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20

treatnent was neasured by di sease incidence (i.e.,
nunber of m ce show ng any sign of disease) and
waele@eask2severity, both of which were neasur edPCTB20082000229
week. In the therapeutic nClA nodel, induction of
di sease incidence and severity was synchroni zed vi a
LPS stinulation. Male DEW niSee were i mmuni zed vvith
100 ug of bovine type Il collagen (bCll) on day O.
osteotaten maddiR@dhducedrsarupe T NForrrgl aqoaptast ¢lotically @&)pfegh@fve for bone
se was_ a d to devel op
for m%m%ﬂ%aaéﬁ%’tfﬂmﬂfcrﬁ% 1G3EY Eﬁﬁpeﬁ‘i' éWhad di sease

(ITHd dess@atiorl Pk Wad Pasdt o eidiflos@uptarieys:scor e of
seven. Dosing of conpounds was initiated in the

1) Disheciaimuréquirastie dosedaaragn @tweeamlowaé@rﬁmfduﬁmmhon and side-

oy SRR L,

di sease) and the Dlecr easeje effaﬂmrdipbmtof paw swel |i ng
over time. Definition of sevgyxf%gscor es (maxi mal
score of 12/ nouse) Exanf PB inflamagpa PPEYs than 2

qu r%ﬁgﬁ%ﬁo% ( g5 'eséstteﬁeﬁlcﬂﬂ é%? E&e‘é%@un ) E ;Iﬁ[rﬁ:@r EAUCs0)

\NEI ghed and suspended |TﬁNancvaJpp¢dapreeéloﬁ (FWF o) EDsp (or EAUCSs0).

nmet hyl cel | ul ose/ 0. 025% t ween 20 -Aldrich, St
2) Theoll| €f a RENPoCHAEEHRE cRpuEdRiesHE Al 3 rvediwiigprgdnisolone,
its cli J(%(P Xr’ﬁgg%tgp_ ?’PIQ 8We§ﬁébe?rl \UFRERREE €31 vis 8é1‘?r?éc?a§cb5ﬁfp¥6und DI

ension were then sonicated for 10 m nutes

d|V|dedlblngradmeb|©hehmth soni cator. Aliquots of each

suspensi on were nmade for daily dosing at 0.2 nl/dose.

Swi ss Webster female mce, 10-12 weeks ol d, 28-29

grans, (Taconic, Gerrrant own, were used in

accor dance wit PISBOGIAT INDE X (EDpeang &0l it i onal

Animal Care and Use Conmmttee and in accordance W th

e o ety

sevepie frdnds belngluillizebi e study] G40

gavag@qrﬂparé‘t‘?ro@‘al of 28 days. Each ?r;a;m:;t “ér ;:JSI

cornt aldbq.ﬁpérawr gice. To establish fizgosi ng >3 44
Comparator C 3.74 2.14
Comparator D 0.80 <0.15
Comparator E 1.21 1.45
Comparator F 0.56 >1.76
Comparator G 0.39 218
Comparator H 2.22 2.03
Comparator | 712 >3.67
Comparator J 8.11 4.53
Prednisolone ' 1.11 3.24

Example 1, Comparator |, Comparator J had a DI greater than 5 for OC/TNFa
(EDso). Example 1 and Comparator J had a DI greater than 4 for OC/TNFa (EDgo).
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CORRIEGEENBISS Q!4

regi men for the studies,

a pilot pharmacodynamc tine

course experinment was conducted to quantify TNFa

wo epseseebn after a single ED8O dose.

ConmpoundrBCTiB2068/000229

suppressed TNFa were dosed QD, while conpounds which
di d not suppress TNFa >50% out to 24h were dosed BID.
Body wei ghts were neasured obf6the first and | ast day

of each experinent.

phar macoki neti c ( PK) “anal yS| S.
effects on LPS-i nduced TNFa, all

Bl ood sarrpl es were obt ai ned afte
{AND&X (EL : BASED ON PREDNISOLONE

To assess ¢

onpound

m ce received an

i ntraper Ngpreal 1njection
L-7895;: Sigma-Aldrich, St.

of TG
LoEjl?g\ 2 Rﬁ

| a 1 ypOCFENFo (EDso)
after the

| asExalopke difregcyas2s. _I\/I ce

after 1 PS admnistr

wer e sach- |7f)| ced

90 i nut es>1.69

at
tFat+o6h:

quant GQrBRRTRRY st eocal ci 1

\JUI tHAS es—WwWetre
1 and TNE% ES| ng the

ot VB (LI NCO Re
MO, Llj@rﬁﬁﬁex :LCO Austin,

:Search, {mp, St.

Charles, >1.06

[X) Sannlpq were diluted

1: 20 funpdratasGay was rur

Tha oot noeal

| accord|31@7to manuf act ur er '0s66

' ncf F ycti-ons e—oSteotarrethn ol. ah TVVGD Tl blld.bCU
separ ﬁ%ﬂ@ar@@roq)redl cal Teghnol ogi eq7 Stpought on, <0.05
\/Av asr ed fTor [4 hours ore serum was 45
coll ec cﬁﬁp%\%ﬁ@r and ost eocal Ci 4'r}gifgevel s. For each 0
exper l(ItB’nparaj)ontH:l ers wer e |det ect edOIéi@ cal cul ati ng t he0.54
nunmber—of st andard-devi-ations—fron he—rrean—of—the
group CqmpaiRdNEl ue bei ng |exam ned0 more than 2.5 067
he mean, 2.'00 was exclluded (.63

ST anoz?d}nggﬁg &[HOI’]S Tromt

fromt

est of the calcul ations.

Per cent

inhibitiaon

val uesCumparaibeh cal cul ated f or ea6141m)use usi{ ng the>1 13

ns—of the vehicle—-and

O IIHI r\u uIII DUI UII L
group@omﬁérqtﬂﬁﬂw dual nouse perce t3ﬁ

bUIIl I U]I 40

i nhi bition val ues

were fit—to a rour-pararret
wh e BE T PRt O

ED50 an
calibration formula for a
i nhi bition or activat i-__-grlljc

er Togrstic nodel

a‘?‘ét‘&?? rféga% E@ggc%gi{ @][‘?rte%rtér than 5 for

oC/TNFaEDL e Bxppsile Al raetceau;ow@etemqm Grientst thiin 108040rt®E/TNF o (EDgo).
ED8Oval ueswer e cal cul at ed by using an inverse

response equal t
50 AND EAUCs

using the

o0 50% or 80%

Drug exposure, defined as drug plasma concentrations integrated over time

(AUC), was used to make pharmacodynamic comparisons between prednisolone and

Example 1. Due to the short half-lives of prednisolone and Example 1 in the mouse,
AUC(0-4 hr) values accounted for more than 95% of the AUC(0-24 hr) values. Due 1o
blood volume sampling limitations in mice, AUC(0-4 hr) values were used to make

pharmacodynamic comparisons.

Prednisolone Example 1
(AUC 0-4 hr) (pg*hr/mL) (AUC 0-4 hr) (ug*hr/mL)
EAUCs EAUCgo EAUCs EAUCs
Serum TNFa 0.81 0.95 0.22 0.33
Serum osteocalcin 0.56 1.60 1.30 4.20
Cortical bone 0.09 0.60 0.27 1.55
formation rate (BFR)
Disease incidence 0.25 0.60 0.04 0.10
(traditional mCIA)
Disease severity 0.38 1.19 0.09 0.19
(therapeutic mCIA)




ED50 and ED8O val ues are the doses (in ng/kg) required

to result in a 50%or 80%effect, respectively, on a
w@20osiogzbar endpoi nt. ED5Cand ED8Oval ues wer e POL/EB206840000229

for the various endpoints using a four-paraneter

logistic fit. For conpounds which were tested nultiple

ti mes, ED50 and ED8Oval ues wefe obtai ned using

four-parameter logistic fits of the conmhined data from

Dissudiatiqh éndeperi nents. For conpounds which did not

ahmae2an 80% ef f @ct, the EDsd.Val ue|is desPgnated as 12.7

g,ilg/m/p&g or P20 ng/ Ka, depenﬂlmg on the higlzest dpse 4.7

Hotusedust—=nrte Todet ) asth 1Yl gWere 15.5
E%@%’f%@s\%th threeod‘%)ses af Elenpl el (O 1Céa 1 and

r\r P'\

; i edni ehe—(0—1— and—it
4@@5 %?eo b.i. d052 Sepclr at ebg$oups of an ?’Ral s were 02
tFe¥eTEM with It he respective vehicles, land no effec
iGdrrectest ory cel | i nflux into house dust mite-induced
Disgdtliafionhllademt ory cell influx was denonstrated. Exapple
bomNpgted cell infiltration into BAL fluidl4 7.5
g@ﬁfe-rﬂl%endent l'y. Eval uation of BAL flful d qQI(b types 7.8
Hstag 1 ow eyt onetry showed significa gy ons[in 155
s, peutrophils, |ynphocytes and ceIIs. In

Hﬂﬂqg'ﬂ %on,—pf edni sol one conferred si ritar

BRRIgeaseui d cel | infiltration at sini|lar dés@s (dhta 164
néeveliigwn) . Dl SSOCI ATI ON | NDEX A di ssaciation inde

# Dataompareddhogeea imthcasamasedalent to quantify the
b Datdiconqedratiiaeross mivenipalifierent eloaleis/esing plagma exposure to normalize.

BFRPE&#c3pIa0ion rafe. t er ms of bi omarkers of anti
inflammatory efficacy and side-effects. Dissociation

i A ges, )NN[?E%@%'DW\'FA gesrpg clinically rel evant

biomar kers 1 d pe utilized in early clinical

deveIRmumﬂterSer um)st ¢ocal Examplé 1PS- i nduc fAredisgipne

28-daNrebeatt eose tredald cl i i EAUGKa$ BreiTat il vEAWEsbdn&EAUC

Sélqunqremp_%p and antT -1 niiT agyed or efgagacy 0.82 0.95

ST B d VSl (O Ut SYOTiEf o T eRs Wy bapeg OT) TNeeg

N _cco A
A

ssottation regurTet a

C%E@W@’P%WY@W@# bil omgr kers | of i pfl anmatj gg and

RJi deef fect s 0.66
Disease incidence (traditional _ 0.10 _ 0.50
mCIA)

Disease severity (therapeutic 0.09 0.19 1 0.38 1.19
mCIA)

Disease incidence (therapeutic 0.12 0.33 0.68 1.38
mCIA)

E)[;)Ir)rected dissociation indices EAUCss | EAUCss

OC/TNFa 8.6 7.4

BFR / TNFa, 16.0 7.6

BFR / disease incidence 14.5 10.6

BFR / disease severity 13.0 15.5

Example 1 is a dissociated compound. Example 1 had a Dl and a corrected DI for
EAUCs, and EAUCg greater than 7 for OC/TNFa, BFR/TNFa, BFR/disease incidence,

and BFR/disease severity.
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and was defined by the formula: D = Side-effect
endpoi nt Anti-inflanmmtory endpoint For exanple: D =
W@g10802RLTi N supprepressi on (OC) ED n (or EAUCBCI)/IBRNIFZ000229

supprepression (TNFa) ED50 (or EAUCso)- 2) The D of a

conmpound can be considered relative to that observed

with prednisolone, its clini &l conparator. The

corrected or nornalized DI was defined as conmpound D
Cortidal/ Bone Histpmatphooainetodetasnaged R ON | NDEX ( EDsO

o greRb AR oy TR eSSy ffopal )
injec%%o%&ggém@dnm%%mﬁwamm (@+08Y 5t Sigri!Altificka St. Louis, MO)

C ED DI SS ATI ON | NDEX ED and D BASED .
on days ‘PREGRGIOr DREE BiEiAPPEP oM R BIRasUEMEN SodrlgpiariBroTporates into

h
ne o0 BB 0 T, CHESR voo
dissc?”é]{d_'ﬁNFZ%:(sBaﬂﬁh bicdrbbitste. ANurBaUGertisBuahaevgrisiedgft tibiae were
oxcisat i emsed T A TS T S SRS B 8 s anc
musﬁ% g}ézé '(gec‘r%%e eﬁl?ﬁ"?(% glg?% ?)%eﬂgh qr@)e/r afhriex gcf"g?‘?n the BHR fP a

rt halrf- predni sol one an anple 1 in

minirhing sFRuskourdUC(0-4 hr) val ues accounted for nore than
95% of the AUC(0-24 hr bl, ood ,vol u

S SHOPTHGTENSYPTR SHOTP W BeS AR BLO AR OO R ee el of cortca

. u . :
boneéﬁa%%gﬁﬁﬁﬁbmﬂyﬁm%pﬁgggﬁw @&ﬂ‘ﬁeﬁ Hordhder, Lake BIuff, IL)

In mce In the sane DDaat t aa
equippEabwitp padiameaddvafac bladeo sEssend oéeagh Hbipfwas reMaye’k pEoximal to

e A RGBT AT 834 Bt Rk e B 9R  squphend olass
plate'ca?o}d;‘e(le g?gﬁ %%bﬁ?rﬁw@%"@ﬂimﬂ- toEEWIne udtineshspakbntaard all labels were
distinguishable under a fluorescent microscope. Sections were dehydrated using the
following solutions for a minimum of two minutes each: 1) 70% ethanol, 2) 95% ethanol,
3) 100% ethanol, 4) 50/50 ethanol/xylene, and 5) xylene (twice) (#534056; Sigma-
Aldrich, St. Louis, MO). Sections were mounted using Eukitt Quick Mounting Medium
(#03989, Sigma-Aldrich, St. Louis, MO) after which coverslip was applied. Using the
Osteomeasure Bone Analysis Program (Osteometrics, Inc., Decatur, Georgia), bone
formation rate was calculated by tracing the 1%t and 3" fluorescent labels and the inner
and outer perimeter of the bone. Bone formation rate was calculated by the following
equation: (Inter-label width/Label interval) * (Labeled perimeter/Bone perimeter). At

least five samples were measured from each treatment group in each study.
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EAUC50 and EAUCB0 greater than 7 for OC TNFa,

BFR/ TNFa, BFR/ di sease i ncidence, and BFR/ di sease
w@ewed2y7 Corti cal Bone Hi stonorphonetry to deP@r/m20es/000229

BFR During the in-life portion of each study, mce

received two intraperitoneal (i.p.) injections (20

mg/ kg, 100 m /nouse) of cal cé¥n (C 0875;

Sigma-Aldrich, St. Louis, M) on days 1 and 26 for

We cladme hi st onor phonetry neasurenents. Cal cein

1.

ing;é)cgjﬁorat S Fnto e bone mineral and all ows

BREPY OHFOWBHE 'f or mation rate. Cal cein was

di ssol ved i n 2% sodi um bi car horte Duging the tissue

harvest, the left tibiae wer¢ sed z}znd cl eaned for

cortical histonorphonetry neé nentsg After all skin
and nuscle were renoved, tibiae epllaced in 70%

et hanol (4C) in the dark for a |m cR4 hour s.

bone. Bones
Hsonet, Buehl er,
awond waf er bl ade.
proximal to

hi st onor phonet ri¢, anal ysi s 0
wer e sectioned sPngHa l o e
Lake Bl uff, |L) tequi pped 3
The end of eak i 7
tibia-fibula gynosjosislland a 75 nm cross-secti on was
cut. Using a rougfiened %Iass pl ate and a cork;
sections were ground to -25 mmuntil transparent and
all |abels were distinguishable under a fluorescent

M Cr 0OSCORE. ' .were dehydrated using the
chcheJW ?o'l]s'ﬁﬁ)@g)szfor a mni num of two mnutes each:
1)or 68%0tgEfRRAO!I , 2) 95% et hanol, 3) 100% et hanol, 4)

50/ 50 et hanol / xyl ene, and 5) xylene (tw ce) (#534056;
Sigma- Aldrich, St. Louis, Sections were nounted

gi @%C%}éwr&%&ié%hn E{g%%&wgpwpbﬁﬁﬁ%ﬁgéover slip

was applied. Using the Osteoneasure Bon%é{Dysi S

Program (Osteonetries, Inc., \ 1a), bone
formation rate was cal cul at ed ci ngt 1st and
3rd fluorescent |abels and the é d out A :
perimeter of the bone. Bone for t,% was
cal cul ated by the foll ow ng equat ntee- | abel
wi dt h/ Label inter vaIC)H * (Label& er/ Bone

perineter). At *H

or salt thereof.

The compound of claim 1, wherein the compound is:

O\P/OH
O/ \OH
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10.

11.

12.

| east five sanples were neasured from each treat nent
group in each study. W claim 1. A conpound of Fornul a

wob@seI2Rl is -P(O (OH) 2; or salt thereof. 2.PdnEB2008/000229

conpound of claim11, wherein the conmpound is: or salt
thereof. 3. The conpound of claim1, wherein the
conpound is:4. The cal cium s&bt of the conpound of
claim1. 5. The sodiumsalt of the compound of claim
1.The:. calcioongals of thercapapaiidsoingainmad. compound of claim 1
or salt thereof and a carrier. 7. A nmethod conpri sing
contacting a glucocorticoid receptor with the conpound
ofTHel sidiurh it sfaht cohfyoemt. of&laik et hod of treating a
condi tion nedi ated by glucocorticoid receptor activity
in a subject conprising admnistering to the subject a

BRI s RS, oy R i crrer

condition is an inflammtion related condition. 10.
The net hod of c¢]aim

.. Wherein the conditjon .S
< RO Epar S OCON AN iR Gkl e blsg Gt the compound of
Akﬁﬂﬁiﬂ%ﬁé%n@ﬁé%@ﬁe, psychotic maj or depression

neur opat hy, transplant rejection, nultiple sclerosis,

chronic uveitis, or chronic obstructive pul nonary

o dh reifon of tregite AcenffioR g @it By ghRBLEH Rl aceptar activity ina
clsubiBd® comtristigladmmistentd td aie ssbjderarsdimpoand df Foaula I:
met hod of claim8, wherein the condition is asthma.

14. The net hod of claimS8, ef 8y t heRéondition is
Al zhei mer' s di sease.

CHs
§
“@V
~  ° (n
(O)(OH):;

wherein R' is -P

or salt thereof.

The method of claim 8, wherein the condition is an inflammation related

condition.

The method of claim 8, wherein the condition is asthma, dermatitis, inflammatory
bowel disease, Alzheimer’s disease, psychotic major depression, neuropathy,
transplant rejection, multiple sclerosis, chronic uveitis, or chronic obstructive
pulmonary disease.

The method of claim 8, wherein the condition is rheumatoid arthritis.

The method of claim 8, wherein the condition is dermatitis.
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13.

14.

15.

16.

15. The nmethod of claim@8, wherein the condition is
i nfl ammat ory bowel disease. 16. A nethod of mtigating
wa@k@s/ogR2bect s associ ated with glucocorticoi d rBCEPR2008/000229
nodul ati on, conprising adm ni stering a conpound of
claiml1l to a subject.
61

The method of claim 8, wherein the condition is asthma.
The method of claim 8, wherein the condition is Alzheimer’s disease.
The method of claim 8, wherein the condition is inflammatory bowel disease.

A method of mitigating side effects associated with glucocorticoid receptor

modulation, comprising administering a compound of claim 1 to a subject.



