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nodul at ors. The present invention also includes conpositions and
met hods of using conpounds and. conposi tLons. BACKGROUND OF THE

| NVENTI ON G ucocorticoid receptor nodul ators are glucocorticoid

receptor |igands c’@qd t Lety ptjons
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Tr eat ment cmit h gl+|cocorti coid receptor nodulators s often asso
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| dent i f oRoBngd HRQEBHIHeRifsr €cept or nodul ator that is efficacious,
pot ent aﬁgj has mﬁti gatdggﬁ?ﬁgé- effects fulfills a nedical need. 20

SUMVARY GF THE | NVENTI ON I n one enbodi nent, the invention relates to
a conpo M Qe erein RLis -Hor -P(0 2; or
salt Wh%@é%@aﬁ%tﬁg @ﬁ%@ﬁ%t , the invention rel git Zagqt-%
conposi t i onsGhmupoitipofrezepipmdithtols drelgiidadoticaitfre@epr lih8hds 1Hat are
anotger en(g&d{gmstnt, the invention relates to a nethod of contacting a
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r ecept oPrdgs (2006y 1441 2XdARRi18¢88r i ng to the subject a conpound of

Formula 1. DEIGhLER JPGRIFBEHN receptor modulators inciude dexamethasone,

prednisone, prednisolone, RU-4886, and as described in WO 2000/66522 and WO
15  2004/005229.
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



5This detail ed description of enbodinents is intended only to
acquaint others skilled in the art with the inventions, the

princi pl eswoagk/doke7practi cal applications so that ot hepsr/asidshedd n
the art nay adapt and apply the inventions in their nunerous fornms,
as they may be best suited to the requirenents of a particul ar use.
These inventions, therefore, are not li#nted to the enbodi nents
described in this specification, and maéébe onodi fied. A Definitjons

For t he dsiitichgl ﬁ@beaw%mw%memsg of geating 2cgRditiaR ) syeiegbpedigéed by
unl ess i
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i nteractions € compoun e receptor, | ng.
25Thie@ phmadiied.i nf|l anmation rel ated condition" incl udes arthriti s,

fi bronyal gi a, ankyl osing spondylitis, psoriasis, systemc |upus
eryt hemat osus, gout, undifferentiated spondyl oart hropy,
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arthritis, infectious arthritis, psoriatic arthritis, polyarthritis,

j uvedi | e art MheripEM "garden desciilves srmingregdiontiatperhan 3 carereund. leargersiaay

2008/ 00 SRR AR Gee0g asRal i EXSIngias ficluds tigyid or soid

"nodul atfides diluent, excisieahisatyent st encageulating madenidlal ant agoni sts, and
i al : y " s b ¥ ; 221 udi
P s, - oucr RPN oG B eoriBitetep Ry MeaRR Blro. LLPHE S
pi gs, caftitd eontabteemadmwﬁtga,gumdcaﬁtcesi reoepﬂouan@mcllﬁﬁseadmmmtra_tion IOf?i
"treatin cor ondi n e trea "treatment"). i.ncl udes
ohl PPt P BY Sal S B Brsacnt By ot e pid BaKbh EeTEssor el et
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eases or reduces the effect or intensity of a condition in_ a subject
wi t hout centainigg errelidighdinpusfied oW iBedPrenasaiion mnta@lrtgrféatgm@cowﬁ@

the corrg eﬂﬂ@d' 58 é)%g%g%,%oﬁﬁ?éeﬁn Q%c%lﬁdésr iRRIh &S He%&éﬁtié’cérﬁﬁ&jlrﬁeéﬁd the

t hat preve the a conditiron in a su
term" reemntamsuehasbﬁtdin{g ("curative") refers to treatnent that

hal ts the pr | Ol J f

or Gt ety SEATTETE I BRINE RntlboRaHE) AL AeTRRLHAS R e one

with a Tdnaylapmgtsp@auylmsebécﬂ@sﬁ@/erﬁammmoé eqnnmamussgdaut ondifferentiated

conposition that elicits the biological dicin resp?nse of zi\

ti ssue, SBYBEMRRYIrORY¥RIIer¢nget PRO lw&%a&ﬁ@w ReasfaillqeiRiie cliEh

as a irritable bowel syndrome, inflammatory bowel disease and pain associated with the
aforementioned conditions. Specific examples of arthritis include rheumatoid arthritis,

30 osteoarthritis, reactive arthritis, infectious arthritis, psoriatic arthritis, polyarthritis,

juvenile arthritis, juvenile rheumatoid arthritis, juvenile reactive arthritis, and juvenile

psoriatic arthritis.



15researcher, doctor, veterinarian, or clinician. B. Conpounds
The present invention conprises, in part, tricyclic conpounds of

Formul a | . wbhessesapounds are useful as gl ucocorti coi dp¢eaRpis®ho2o
nodul ators. 20The present invention incudes a conpound of Fornula I:

Rl O F3 (I) wherein RL is -Hor -P(0)(OH2; or salt thereof The
present invention includes a conpound & Fornula II:

2008/ 093227P /1.B200Q8/ 29 wherejn RL is -H o ) or. salt
Chereof - The TBP &TEnimpRIEIT oh TRENERS DoREBRATes (sgéq%ﬁié Rl | |
wher ei ngRk bglstg—lar@rp@@é[ta oARteof . SThe present invention includes
conpounds of Forrru II wherein RLis - P(0)(OH 2, or salt

t her eof . The fgran Eﬁt@wﬁtrefaﬁ%&@nbanmm ineleding mammals, such as mice, rats,
(413S,7 y

ot hy! potieaTeodfis NeBako, dbuR/EiE addafle, sheen, horses, prmales, or humans,
phenant hr eneThe teran Headingd@ndrcosrgispondiing éerfns “dnedt” and “treatment”) includes
(2R, 4aS 4a-.b P

Loy1 ) capaaRye: 8Bt ol biskalRybs | BrEdidbinty twaging of a subject. The term

g I10a of aax!atﬂeawgang?ténﬁeno&em&nmthmﬂme qah@tm}eal dttlee ﬁﬁest&lrténtégl@tye@ﬁa
alts of cC ounds of t esent ventl on ncl u t he ac] a

and bas@o%‘ﬁ%)%'rﬁ* sePigas ‘HE"&@HT"@% h%m Jﬁ QBW@HF%ﬁtﬁeag Ipg (and
present tHéW&FEst%ﬂdln@%Hﬁ eﬁroﬁh%ﬁéﬁcoﬁ@étmgf Pl%fé@'té tr@étnﬁé}ﬂ tﬁ@c@@b@qs ‘tﬁe

Formula |I. | n anothér enbodi nent resgnt I nvention incl q es a
cal 49 unPeeiriense affpecstiiasun @ %fblﬂré{ ﬁneéenm reﬁtoaaiwﬁé&at@abbaurrwm ") refges

pr esent

P esent o J Ao aray 4 pRoRRSIaTOR feduops i e ORI fcn fespfirP irdor
non- t oxentirebf ¢lsninBesrgptasdiioncihedaitiée. é'cmtmge:,andwdmm@w&h aiearap:@uhcally
besyl at e i carbonat e/ car bonat e b| sul tel at e

cany! aptevetoan S sPRRAPE i sotR Bt et fag BB2IH or medicina
204l ucerﬁs@bﬁse of Heienad esyswnu cusm@étehaﬁsh@fdgtgmgnh@ﬁ ah Abdividhalis alse
hydr ochl ori de/ chl ori de dr.obrom de/ brom de, hydroi odi de/i odi de,

i seffi offSC8CheAHQR; Vﬁtﬁf'\é?réa” P&ICEREEN. el onate, mesyl at e,

met hyl sul phate, naphthylate, 2-napsylate, nicotinate, nitrate,
orotate, oxal ate, palmtate, panpate, phosphate/ hydrogen
phosphaBe/%lﬁ"ﬁ?@ﬂBéén phosphat e, saccharate, stearate, succinate,

tartrate, topyl atdseAbfhvention comprises, in part, tricyclic compounds of Formula I. These
compounds are useful as glucocorticoid receptor modulators.
20 The present invention incudes a compound of Formula I

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



25trifluoroacetate salts. WD 2008/ 093227PCT/ |1 B20081000229 5

Sui tabl e base salts are forned from bases which formnon-toxic salts.
Exarrpl es |w@zga@09§ﬁe al um nium arginine, benzathine, cptfigai88/000229
choline, diethylamne, diolamne, glycine, Iysine, nagnesium

megl um ne, ol am ne, potassium sodium tronetham ne and zinc salts.
5For a review on suitable salts, see "Handbook of Pharmaceuti cal
Salts: Properties, Selection, and Use" by Stahl and Wernuth

(Wl ey-VCH Winheim Gernmany, 2002). A saRt may be readily
prepared by m xi ng together solutions ¢ s of the present
invention and the desired acid or base,™~as Oriate. The salt may
precipitate 10 fromsolution and be collected byl filtration or may be
recovered by evaporation of the solvent. yhe deg "dicFof ionization in
the salt may vary from conpletely ioni F

a%m ni ster ed as
prodrugs. Thus, certain d have little or no
phar macol ogi cal activi tWw 15 ense

: en administered into or
onto the body, be converked iint o nonpounds of the present invention
havi ng the desired activ

Z f or Qxarrpl e, by hydrol yti ﬁ) cl eavage.
Such derivatives ar €, referred to as 'prodrugs'. Furthe i nformation
on the use otvherejarRigs -hiey -BEOX Qb oF malt Prevealt ugs as Novel Delivery

Systems Vol r T Hi Stella),and

' Bi or ever si bﬁeég?%r'@/ﬁig %% d"g‘?slP OE’E% H%H qf’:%‘é( ereiy 7'5(‘éd' or
E B Roclsalt tiigreef.can Phar rraceutl cal ASSOCI ation). Pr odrugs can,
for exanple, oduced a priate functionalities
presint Tn it RS DR HAEngon i e SO e 6 P 5 herainR s -

moi et i eP(QONOMY,,tar Qd]tQﬁQre'ﬁ)kl I I ed in the art as 'pro-noieties' as
descri bed, fgggexarrpl e, in L@gn of Prodrugs" by H Bundgaard
1

(El sevi er, )Ore%%mvenéwam@i Sdf BSUERS PR bap-beszylAehydtexy-N- (2—

Ciher ¢ ho AP IR ARt 7o Ho o drbisknbugnantivend -

(G - CB) aam@nmmimmmereoa%d (2R 40.S, @ouh)meﬁeqnzyh?-(gzomé%rfaﬂﬁé ains

a second am no functionality, an am de there
repl %ce WOM@%@@‘Mrwem ) B30, 40 RatbY0a-0BRY daiphgnactrdrabqy|

corrpoungrﬁ}%g,:‘?g;5 %ﬁgﬁﬁ%tm's'é“%fbﬁcemy t hensel ves act as prodrugs of

other co resent ntion. For exanple, certain
conpounds  of Saits (Dfﬁﬂcmnpowrdsldf t}m@pieéebﬂnvelﬁmdndad@ ti aste @dffon Bnd8iase

gggg? 38%%?7@@&@@%% "% |” one emRPP'”?%n@??f esqid invgation includes a

st er eoi Byrectiorigresaiedt the doﬂip&iuhd@??oﬂﬁu%’l'f)ln 'aﬁ@t?%ﬁ%rr%ﬁwﬁér‘&t Q{Efﬁrbgent
for of t\r} undsaﬁ)ﬁysats are included i n the scope of

pr e§ent MYHR @ﬁ‘tmg'ﬁ89§ AQANA el ShsLsrmrendsef farmmda . nly anstksrteralodiment,
type Of thes9g: et iftiuddd 28 i [ exanpl e,
the foll ovqxf’ BE icts a conp Ounoﬁﬂw‘%%ﬂégthgpéﬁpbgﬁ%ggﬁ?ﬁ r. Also
i ncl uded ar SWi@pb @@Id|aldijt§iﬁn@ﬁlfbaeaef%mbdirwwnamds wHidtefoemuidretoiiz s4its.
opti cal C e, em c, for
exanpl e I:i':%tr)ﬁ#();’t ar uc[eolrher %EE H? rﬁ)aﬁtg% %’shé%%@r gesr}%qj E@C?%BQ? @berate,
Conventb:aﬂp&hate/sulnina@;émrﬂel barhsyﬂm, titratd) @iy late, esylate, formate, fumarate,
20 gluceptate, gluconate, glucuronate, hexafluorophosphate, hibenzate,
hydrochloride/chloride, hydrobromide/bromide, hydroiodidefiodide, 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
25 ftrifluoroacetate salts.




skilled in the art. The present invention includes
i sotopi cal ly-1abell ed conmpounds of the invention wherein one or nore

atons are wepheweshby atons having the sanme atom ¢ nunbgfggastis/oo0229
an atom c mass or nass nunber different fromthe atom ¢ nass or mass

nuaber 15usually found in nature. | sot opi cal | y-1 abel ed
conmpounds of the invention can generally be prepared by conventi onal

techni ques kngwn to those skilled in the art or by processes
anal ogous to gHB%l%[e dese splkears )‘Jﬁrmﬁ‘éﬂaﬁblﬁﬁ?&ﬁ&ﬁ'ﬁ@ farnRgn-taxiasalts. Examples

Pr epar at jrefifleUfb %ﬂhrﬁi‘ﬁi@ﬁpér@ﬁfﬂe?b@niaﬁﬁﬁ%%%l;ﬁ/%b}"c?ﬁﬁ’r?é '_d?gaggﬁﬁf‘e{)‘tgidr&mne,

pl ace of the non-Iabeled reagent previous oyed

t r eat nenglygine; ysingo MECNEHIHE, Mecitming, olaries, potassien cosaunttismethantine and
present Lueniion can be administered. Salts of the conpounds of the
present 1 nvention could also be used. C. Conpositions 25Conpounds or
sal t s5 of the poreseeview onentialnia sabisil stelfelapdbbolobf Rhaeiestital Salts:

Conposi t n sa _incl yde ,one_or nore,conpoynds or salts of the
present ?ﬁ‘@%ﬁﬂ?‘?aso'ﬁ%lleﬁ%”&ﬂfggé?t yoﬁtaghﬁ”%ﬁ%m%Mﬂ@'é(@"ér’ﬂﬁ'ﬂ"hé%ri c
excess oGemmanyr20@ay.e conpounds of WO 2008/ 093227PCTAB2008/ 000229 7

t he present i/gvepti on. O her pharnmacol ogically active substances and
carriers can DENHEARRIEIMNY PrRPaEeHBY 8liXing fogether solutionsras compodheas af the

i's a conpeskht hiﬁ?erﬁ%@%dcﬁh@%e%iré@%iﬁ‘ﬂ?%a% 5@5%@%&9‘]’83 saﬁlrrﬁﬁyowﬁaipggte

t her eof .. Anot her enbodi ment is a conmposition conprising a co
For mfl a fromsoldiosand heeglissteddndfilaiiorn o may be recoveFed bgxaapbetion béthe

carrier oY - o] f excipient will to a large
oxt et donien- T8 R Wlattin FRCIE B ol Singaugtely foRizBa S afffost
adni ni stnat-iooizedt he ef fect of the excipient on solubility and

stability, a the nature . of the dosage.form The conposition can be
asolid, ali %",m%‘?”%t‘ﬁ?h%ﬂwsﬁaﬁ/mlﬂ YOy REY Beadministered as poodrugs.

conpoundrias, setaintdetioatye0Nmes hidydibvelitle X Bh&mAdbR et ch can
cont ain Erom 0.05% t o, 95% by wei é’ﬂ{h of the 'ZégFi ve corrcf)gg(tgm g'w@l

Corp@und8eairelvgs canoyhemadmiisiard infpvaiante theregd decnyeaed ite kompounds

sui t abl gy T

resent o mrhr oot MRChIIORNAR, BB Al ), Tor daniity WS d oV e ace.
r ecept orSughtderivativemaienefasrecstalas ‘pfodrigs’. fruethentinformatitn anthe use of The
present 4 i L,nckiide f.treating a ndj t.i

medi at e r@%’%gr& lﬂ@é(}lcgér ﬁ?" (?Cc)jlrlg '?@a‘ﬁ%ﬁ%?gyc&@gb‘??!)’qf %%53?85' cf@f 1%0%:%{1 si ng
adni ni _stSa/rnhpzt@RIm Sdéligfgﬂ]bjigmhi a?ddd)‘tlrmelb raald and ‘Bi@téve@éiglbr@rﬁéfﬁiﬂrﬂru?_De_stign’,
i nventi ¢4 ndi t.i ucocarticoid receptor activity
inclethdeg?erga on f‘aﬁséﬁgz({g‘?%%d?%}% ncap caaappyliel fsepciatirdndar y
adr enocorti c@odragsichh Clof BRaMpROBE BRbdiRkbd 3 ingY: i ionaliti
nonsuppurative éggrgi ditis, aﬁ yge(cal Qgﬁ’irgﬁ%gggp&fkg{rgﬂ)ﬁmé?Lp]nc(t:lgp]%hetire;s
b) rheumg$eO! d) ©igrparouUNgs Of thespregeitiinuendon mith aertain, mpledieaknowd to those
arthri tisgined ' j M el H.E’Baetcp' itls ' "
spondyl is"tili“(sad,j ﬂgt%%e@g%?gm%i%%g?gl 'S, lfcg-cu ﬁ%r{épgggghﬁﬁé&ggs by
t enosynblBuindgazid (Elseyioutip8a).t hritis, post-traumatic osteoarthritis,

o sses, suSAHEORYERbE S AR iR osus. and acute rheurmt ¢
carditis; (i) where the compound contains an alcohol functionality (-OH), an ether thereof,
for example, replacement of the hydrogen with (C-Ce)alkanoyloxymethyl; and

(if) where the compound contains a secondary amino functionality , an amide
thereof, for example, replacement of hydrogen with (C4-C1o)alkanoyl.
30 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 1 or [l could be viewed as a prodrug of other compounds encompassed by
Formula [ or Il.



30d) dermatol ogic conditions, such as penphigus, bullous dermatitis
herpetiform s, severe erythema nultiforme (Stevens-Johnson syndrone),
exfoliati veodesgamsizti S, nmycosi s fungoi des, psoriasis, aneyEeRH6IIS C
dermatitis; _ WD 2008/093227 _ . PCT/ 1132008/ 000229 8 e)
allergic states, such as seasonal or perennial allergies, allergic
rhinitis, bronchial asthma, contact der®atitis, atopic dermatitis,

serum si cknes 'sacﬂﬁe r ensitivity reactions; f)

opht hal ni ¢ di Al iU 'gh%’gcc“g%%&?fe%%o,m%rﬁc%g%e%K@'ﬁgﬁa@S&BZﬁ@anSqmrgianm
ul cers, thiomesc fuatsesf the bMAbORAYIGK, sHBLRE HRIuRRBIRAE sEoid BB Gt
di ffuse F_&%h@ ior uyeitis and choroiditis, chronic uveltis,

synpat he @ht"ﬁ%w g coqInoLngs er $]ifs hiavingd wicre thankanealype iof jsomerism, and
chor i or etriixtitdssof PBLdrBRUREIHOS: Fr dy) g kS

g) respiratory diseases, suc%ﬁs%@%@r@@g f@gﬂ@@%{gééﬁiﬁa FRRppry of
syndronef O‘W'%I'Iaﬁgﬁ @uiqrg@fini nat i ng or di ssemi nated pul monary

tubercul osis, and aspir
di sorders, such as idif
t hronbocyt openi a, acqu

atd on %ppneunnnitis; h) hematol ogi c
[lhi ¢/t hr onbocyt openi ¢ purpura, Sgco daﬂy

g (aQt oi mmune) henol ytic anem a, 0
: and congenital (erythroid)

[CF . .
edpl asti c (i seases, such as I
(S, st at es, %—Fas i edyci ng ¢
em.ssi on of oLBLN hi nephrotic syndropge, pit
the idi opat'\}ﬂc typg or that due to |lupus eryt [e 0oSUE; k)
gastroi nt esN#fal dPseases, suc@ as ul cerative ti s regional
enteritis, inflammtory bowel ?sease, Crohn' s diseaseyygastritis,
irritable bo . .201 1 scel |l aneous conditions, such as
t uber cul ous \rpf%r'ﬁ %R@%@%ﬁ@ch%@iq@q§q3§e g wherein thg caenfedomis eptically
condi ti @esye,sacexample| PHactes bﬁ"wsmﬁﬁfacgﬁ{i&'fals%rﬁplg'bﬁﬁﬂﬁﬁrate gr DL-
sprnal cor

Hunti ngton' s di sease, amnyotrophic lateral sclerosis,
injury, PEkoti ¢ maj or depression, and peripheral neuropathy. A

dit | . P O, _ vl | Y el ud
{ranspl S”Eﬁ Gl B 4Bl LtV W Bdges Weh o those
(e.qg., iSE lgd it®e &}, bone marrow, cornea, small bowel, skin

al lografts, skk J;ggfq@ : loyed in burn treatnent),
heart val ve _xengjéra tgf\%@ﬁﬁ@}stﬁéﬁﬁi%g‘%@%'a ?tlffq CQBPoyKIst ofdhe dtyeation
aut oi rmﬂi"ﬂ@f N vsgEMoredibmasre heplanmdatydataridHdvingiheliphd aidntic numb.er, but
arthritihg... }ctrbgése lslg.‘l erosi_rﬁ, gﬁﬁgql and Type |1 diabetes, juvenil'e
di abet e§, obesi Ly AstAra UREl S freNbhReAtons mirse a5 Bass nemhbes
Cr o' susialydsendiimdnatleer ative colitis), pyodernma gangrenum | upus
(system c | upus eryt tQsis), ast henia gravis, psoriasis,
dermatitis, %8%%%3%%‘1“ nﬁ?‘gﬁ?mé@if%?f the fiienkor san geheratipbg prepared by
| nf | ammedriventioaesttflidsSkndiPRlthbdS siifd PhGhs ol G Goctashi ot o s
thyroidjtis, autoi nmune thyrol i_t?ééé,sﬁgoghéte[hé agﬂr&giyo?ragﬁssfs awgﬁogous to
2008/ 099989 desPritsz008he @ge@opanying Examples and Preparations using an appropriate
isotopically-labelled reagent in place of the non-labeled reagent previously employed.
20 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 aiso be used.

hypopl asti ¢ anem a;
and | ymphomatHes, 1)

C. Compositions
25 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



9 syndrone (dry eyes/nouth), pernicious or inmunohaenolytic anaem a,

at heroscl erosi s, Addison's di sease (autoi mune di sease of the adrenal
gl ands), idioopeddesz7adrenal insufficiency, autoi mmune pediyaheuaEod s

di sease (al so known as aut oi mmune pol ygl andul ar syndrone),

gl onerul onephritis, scleroderma, norphea, |ichen planus, 5viteligo
(depi gnent ati on of the skin), alopecia dreata, autoinmune al opeci a,

aut oi nmu j ; i S GQuillain-Barre syndronme, and alveolitis;
T-cel | nedi E%éggﬁ 'bg%ﬁtgor s@?&?bﬁr”@@%@ch ¥¢ Gdipsigneasnantearriers can be
hyper sengidudedtig thelebmpesitibyype hypersensitivity, contact dermatitis

(1 ncluding thﬁt duekééa) poi son ivy), uticaria, skin allergies,
respiratory aPNEAMRIMREYS& mbesitiasy earaprisimaatcos)poand of Formula | or a salt
gl ut en- s#nsedi Eholke i, G i . infl ammat,or

di seases such as ost%ﬁﬁﬁ?&?%,é%h%@b@n%oﬁgéﬁ%?g é,COE'FH%WPcO#OFmU'a o
pancr%at fa ,th@‘i'éaft@"d 8$plidt ory di stress syndrone, Sezary's syndrone

and vascul ar gl L i i nf | anmmat ndg or_a . )
proliferator yﬁ%onpoﬁe%'\tm%%ﬁ aSC%Pg%tégh@gq'@?ng%&gc%ﬁﬁexmplent will to a
a or o516 ool aparmtn s och o b Ay OSSR g ot
pat hoge%%@bé %XFlﬁFeSggﬁisgmjbiﬁ\} Q§$ ﬁ%?%é@ditge &awﬁﬁéfh%@@gee‘dm%} om t he
group consi stThegc@hpaditgh 6arpbé id @[ ' S I i :

ast hpm, atopic gr onghilal I%E— rrgzigi’bg(tj'géc;[ @?’%@@r%@%ﬂ%@ﬁﬂﬂéﬁm with the

essefit i af° S § M0E-Cse CREIPOSHIORI fos Bxampleh adalolat sevictbyan contain from

pat hophyso8d,agios ol : ri.nsi t caused b

envi ronnent a| fggc/fdg?tg\?&éexgggﬁ?el %@%ﬁ"@é’%ﬁ g‘u %ﬁb‘?ﬁ?"&? Oééglt%%?i‘&r%ﬁ%e”t
cause, rBYRHICBNRY Bechupledbitrstitabieqparhamegs targutysieRu§ usrred, hna,
exerci se-i nduced asthma, allergen induced asthma, cold air induced
ast hma, occupational asthma, infective asthma caused by bacterial,

fungal , DhrWletheds | or viral infection, non-allergic asthma, incipient

ast , Whee i nf ant. .syndronme apd bronchj ol ytis; 25b) chronic or
ac up ga br onc hi‘é&?ﬁﬁ%t‘@%ﬁ%oem &8 HMEHS incg),nt@:ﬁiﬁma él-lﬁwtﬁ:oid receptor

obst r ucMiir camgo@mpby LB, the oreRsHk iiehiige or i nflammatory airways
di seases of at ever 't etiology, or pathogenesis, in particular

pe,. ,
an obstructi e@Feﬁ%'FF%'@Hﬁ@%ﬁFOdW Wegesa dietieed: of réating s canditerbeediated by
sel ect egdidcoedrtitbig 0,51 1 si.nophi |l i c  pneunoni a,
Sk 9o SENAL 1Y S SRR SR

chronic 30 obstructive pu ary
chr oni c8MBAEM £f salt gliiheumassntémyentisena or dyspnea associ ated or not

assegi ated w , t .S characterjzed by irreversible,
progr essi vem%}c?\ﬂa&%Pé%%@gtq}%?é%&m@' ESEP FSPVK/ ipgudes:

2008/ 093227 FOTENIOUBI0NISA2Rrs| Budh Sb HAREIS ¥NSE@TRIak oc&rtig&ier bati on
of ai rmaéaﬁigpéﬂgr-%eacti Vrla?tscé cqnsequent, to other drug therapy and

ai ruays dr Lexee tRgetal adienal bygerplasian nonsurpiaveriyesidignsirah:

d) bronypercsicarhiadusogi®sd With@an&ds 0l ogy, or pathogenesis, in
particul ar r)ogchi tis that is a menber selected fromthe group

consi sting Ll tigrdisrrdpts, §nyh@%|p%0fi$i_clmHTyiﬁ§,0ﬂﬁearrMU abtheifis; hhdliding
B o velenhinaldia affife, dhRlIoR ORI ls, SRR SHECHR Guesits. Asite

st aphy|¥geedsc nosyreyitia@sutagolty arbhilis, ippstirdumast evlcdbriA®) SPhdifs of
acute ld%éﬂfiﬂé,yanoaﬁﬁég?gdyﬁﬁﬁ; e) bronchi ectasis of whatever type,

eti ol ogy, or pathoge particul ar
¢) collagen diseases, such as systemic lupus erythematosus, and acute

rheumatic carditis;

30 d) dermatologic conditions, such as pemphigus, bullous dermatitis herpetiformis,

severe erythema multiforme (Stevens-Johnson syndrome), exfoliative dermatitis,
mycosis fungoides, psoriasis, and seborrheic dermatitis;



| o bronchiectasis that is a nenber selected fromthe group consisting
of cylindric bronchiectasis, saccul ated bronchiectasis, fusiform
bronchi ect a® mos/@8Ry| | ary bronchi ectasis, cystic bronchpegisgasismoo2sy Y
bronchi ectasis and follicular bronchiectasis. Another enbodi nent

i ncludes a use of a compound or salt of the present invention for use
in treating obstructive or inflammatory 8ai rways di seases of whatever
15type, etiol ogy, or pathogenesis, in particular an obstructive or

i nfi ammat ory 5? rAHEReic atakesa SUCh pasersongl pepeenniskalergies. allegictrhiniti; oup

consi st : ' bl LBl 1 G uctjyve
pul onar 3 A DES S SRl LA, R TR MR R e,
pul nonar %W@@fﬁﬁ?ﬁ’_@‘ﬁﬁ/ r@ﬂcti@r@pnga associ ated or not associated wth

obtr uct i on,  36PLRA AEREEEER oS S ek lsrlc gy meroinal LR,
exaces bahepesaostEropajialicpe; antedot dagnisnt GRSEHSEIH, diffuset fidterfbr WWeitis and
t her apy aHd z%j.trwaﬁs di seaﬁe that is associated wth pul nopnary N
hyper t en€gR'AGy CHOHHHVE S.\,ﬁp{g}p@%e?ﬂctgp% 2lrgia; gllergie caiunsivitisgkeratiiss,

in parti chibridre@sitis) Bptichelritis iftisT@mPetosrligst ed from the group

consi sting of atopic asthma, nonatopic asthma, allergic asthm,
at opi ¢ br onch@laredrielor disseses. £4ich s, symmieioaticasarzsidesish heeffleds syridraine,

ast hma, t . AT : p i ol.ogic

i st Uy banemod, [kt of B e B B S A SRyl
esseflt i aPnewpemitis;of unknown or i napparent cause, non-atopic asthma,
bronchitic ast\h s.asthma., exercise-induced asthnmg,
al l ergen i ndj]i eﬂ&ggﬁ%¥%§éﬁ§q§1 ?U(}%nﬁr}@@ aﬁ@‘f MWbBEi}BB%?IP@HEHUF&
ast hma, $edoadaiwtbrembbeyomemis etqayed daiteirinaline)fHents) tic Aidhazoal , or
viral 30jnfection nongﬂglher i c.asthma, incipient asthma, wheezy

i nfant <§YHFSHESQRENE ?%&Vlai)’sa.‘nd §AHoEHiR) (6D Aot dyprepRetiBANeDR2 9
11 The ipiropiiic Bleasd Bubh ek wifitnia BRUMAAOAEmE eating. an

inflanmation related condition in a subject conprising adm nistering

to the subj edt eHeRwipsusiatesy. suell as ucine diresismr eimission iodprotdiheria in the
present Adprestid ' 0 : I I 1. uch as
asthma, 5 derma%yi?]td :r(g}%iuﬂ Ia%?%,r%yg[)g{v?elP{og%é{ﬁgg%gﬁﬁeﬁ@ﬁ%pus

di sease,ergdeaIRdPsUsS; maj or depressi on, neuropathy, transplant

rejection, tl . j ronic uyeitis, . chroni .

oblst ructi vengé&l%ﬁ@@ggﬁ{ig@éa?@ﬁgﬁﬁfé‘ T %talﬁpqqﬂé%r@g@&ﬁf et ng
to the doftgrecitay compddisdasy, Crahh's dlisdale, GaseaRs)imitdb¥e BbiveNsyndrome;

The present inyention includes a nethod of treating rheumatoid
artBitis inlamMerelgapeLs C‘E’Eﬁ%?rr\ss?wé" ad Hbsrareys mgningitisrandstiiphisesis ;and

conmpound or sl he@folddigal BHRGiEHks, I SWER A Mheimer's is.eBF ,ulﬁﬁrtkﬁ'isgn’s isease
arthritis is considered a chronic autoi mune and i nflammatory di seasé

pr oduci hgPNtiRgIcRFedispass eyolepbic leteeritsglarosis, spinal cotsbinume, peychélid major
and eXp@eb%&é%rQ%ﬂB%%ﬁEh%| ﬁéufﬁﬁéw age, bone, and liganents of the
r id-ar

joint. Aresult of eumat 0 hritis is deformty, instability,
and sti f f nesé ainditien etliateceimdglacacartionid wedepitor ddtieity alsotincllides irahdplint

det eLi oraLe, hi i abl te. Many, factors, .includi
qoneti o ekt s ey, nBE RS R, BandiBR 8 e e taienbh Botie sateaw,
Peopl e wbtrear bevathiiosiet] skirt Alldgiafes, SR rwcﬁ;raﬁirtéﬁhéé%rﬁﬂoy@@ fAgdMnal

flare-u Iong@? ri ods of rem ssion without disease, or a

S Wt
st eadi | eﬁi{f\%%'?r}bshﬁav &¥grathisermalckpess ead oveft vapiast dikeeaemat oi d
20 art hgytdig Stehghesd 1 i d QAL S } o .
at the sam;, %.(ﬁ%ggsbften, ?hie “maté@%* s%llsﬂﬁgét;'lcﬂysl,ahétrlggﬁgﬁsgg%q]%%t%?%gos's’
di f f er ed¥P$ bARE Jypedidibstes tineeninfdialpates, abesity, asyimmet inflamnvitody Hovient s

on bet hyrides t t i.cal the small joints in

Che o7 ndBpa8e (Sn'doRfiG el St ubREE bl wingRARR ebisublius

i nf | anetbystansit Jufusl drgthedidigsis henyastemiagevis psorizthdieRmaggoci at ed
dermatomyositis; eczema, seborrhoea, pulmonary inflammation, eye uveilis, hepatitis,
Grave's disease, Hashimoto's thyroiditis, autoimmune thyroiditis, Behcet's or Sjorgen's



30conprising adm nistering to the subject a conpound or salt of the
present invention. The present invention includes a nethod of

treating cwipobshe9Rst ructive pul nonary disease in a subpe@@is2ooso00229
conprising adm nistering to the subject a conmpound or salt of the

present invention. W) 2008/ 093227PCT/ 1B2008/ 000229 12 The present
invention includes a nethod of treating9asthma in a subject

conprising adm ni stering to.the subject a conpound or salt of the
present BY&EAMEIArY %/@ﬁéﬁ'@memlﬁmsmrmﬁmuﬁ@haﬁeglyac Rpadia, @therosclerosis,

treating i J n

the subj é@?%&ﬁggﬁéeﬁﬁgbor sﬁ\ubg G?se%§§ Ogr ese&{éﬁé' gié@cﬁﬁ)ag%p%ﬁé% é%}ent
i nvent i onnsuffnsie!mtgsataommnbnel pofyglentiuigatisegss (aleo kidwc s a@&ﬂmmeed
ComoundBFSE B ST o RO orell, SR ool R &
i ncl ugles waenget(bepignfentattdngﬁtth@gklﬁ) éR éﬁbfae@r‘eétaaééﬁﬁmm% Slépenid,h
predni sol one treatnent, conprising m ni stering a conpound of

For mul a PYRIMMYGE; epplfuatansm 'I{Isl'é'”@F’E%Eﬁfﬂ SYW@H?I o plyeeliis: Teestipnediated
net hods Rfpdre&aditi \ﬂ@ &él@as%%olhglﬁﬁfﬁg'dbﬂ tﬁgg%gvéiﬁﬁ%/ ﬂé&?@a‘ﬁg‘o and
j éct” sus et R such

disorders in a su gﬁect or a sub
condi ti oh){pﬁbi‘ielmﬁﬁi i sendpcidermatitihéncudipg dhatahie tomomnevyc)onmmskmr

salts of 5 i

2t or orerfiasa eBRFiSky MG irevery pORSTERRRLARY Syt Bseritve
enboﬁn rremtsrcéﬂwnamﬁlBammiasahmﬂamam?nmseasmwhaés ostedai@itizeatute! N
anot her odi t he af or ntigned treatnment is restorative
treat manf Ci%a%% %@Qﬁ:ep%&e%ﬁ ‘?Ff@? ,r%ﬁqlr@fpry distresg §YRICHMS, 858 W bst
appr opr i syrelrolns age vastulefdidessas whieh h@d@aﬁhﬁﬂa’rﬁﬁz’afb’#¥ BAE drzeabliemiog!
t he proposed |nd|cat|on t he conpounds or salts of the invention can

be asses<¥BPENLSHEN AS E?Q;Bﬂ%t?'ﬁeﬁé@lﬁsisc%ﬁd pribgrepelpeosis.such as
sol ubi 1ty and caditién AbdriglbliclueobBiieaRTeBhor a&ﬂmg%%ﬁerugbgy

25Doses for conpounds or sal e I nvention ran
100 tiy for ordl a%tbmar@fswh%@veb'ﬁymdﬁtldbgﬁfsorr;aatg@gemasm,1‘31pg’noular es&nm‘mthat

hal ed
i vi ded ‘35anEh Ecle (ki 1iPamu TR BB Bl BBl ingen g o Ariamy,
Tge Elog gajlesglaaethmadomo baDoSnMi@ggndgwm asthijze Groruval @gganav@mbhtla)f
abou si ng,, and dosi r egi nen, depend . upon
subj ect aaﬁ@“ég\/@é)?%%%fnt%ﬂﬁia %C%%%%?Q?ﬁétoqﬁggﬁ&fgaa%% 'Sex,
body weiginsietsthina dhscahysdriranmehtdl fdctadi é%ehﬂalaé@ltmnb%f@ﬁkﬁém Be
doses faqr _su r}%ects whose wei ght falls outside this range, such as

i nf 2%t s BERPATRR G@uger Pon- atﬁm- Qﬁb@ﬁob@ﬂ@hﬁ%ﬂmxm@mgmtw apthma,
Adm ni stdakdidlinduced agﬂﬁw&%@%qﬁdﬁﬂedtéﬁhmﬁvéma 'aﬂ'?nc‘?tﬂfédsﬁétﬁr%at her eof

may be adm ni stered orall adm ni stration may involV
swal | owigs§uPaiiPnahasthimes | @ﬂﬁ)&ﬁ&ﬂma ceused bybacteriah&ingal, protozoal or viral

infection, non-allergic asthma, incipient asthma, wheezy infant syndrome and
bronchiolytis;

25 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

30  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



5gastrointestinal tract, and/or buccal, lingual, or sublingual
adm ni stration by which the conpound or salt enters the blood stream

directly fwomobdapsizput h. Formul ati ons suitabl e fosc19Bad0s/000229
adm nistration include solid, sem-solid and |iquid systens such as

tablets; soft or hard capsules containing nulti- or

nano-particul ates, liquids, or powders;1d ozenges (i ncluding
liquid-filled); chews; gels; fast dispersing 10dosage forns; fil ns;

ovul es; distrags syriTdmeUARD 3 esacathatiine FiatyRdypPerractivity cansequent to other

d
a1 oda Spls BRERY M SRel 5k R R 2R G 8RT B TSF Eh el Bon
fso: :.Itl ons, sy?{mmrw#dilsedﬁmmsver@mﬁ) etlobog?,lta‘tpaﬁh@gemgslsbm p@nhbll(daedromlshltis
illers in.so or, har a e or,. ex elatin or
hyair oxy pl B AR SeleA S EpTiita SO cort B hh Ebron el astite o
15exaspl pyryNEBtRIchesltBiaRctitis, RPAHAID YRt Mét@hhaptﬁr@ﬁﬁh:ﬁ@Q:r@up’t@lbronchlt:s
nmet hyl cel | ul ose, or a sui table oil, and one or nmore enul sif

agents adB Wonshipdnigchieousahmatic brenehiiiss BRogUrtiya Bieachis, e‘éﬁ@fafkb@ccus or
Pr epar edoPpbBecdPERMRhS M YesRlid bidcnflis, f O exampl e, from a

sachet. e conpounds invention and salts thereof may al so be
used i n PageluRpDitiwyoand ng, fast-disintegrating dosage forns such as

680- 586 by ¢ ehhihdhiREds GPyAR0e! Jod Vo bl BafBbER T it pafikurar
e T e oot
ot Ot he bR R e, et B e i Totm Bigh e dlag e, ernilsTy

contain ar@u@ﬁie%tastse@pﬁmroﬁma@tb% &y tHbeEHE R85i8 NS fblﬂ@u]éﬂl@r’oﬁ@ﬁﬁb@f@s;s
starch glycol ate sodi um car boxynet hyl cel | ul ose, cal ci um

car boxyret hy| Abetheuembedimenidickidesia beokpapmppued 655dl PHbReresent
| , |
pol yvi nyméﬁgatfo%e@m g@%ﬂ@rom Uty OSLinfl nfijel6 Yaﬁst a)rs::cﬁgé‘s%ls ot WhRkever

| ower al -substitute oxypropyl ce
pr eg#d at typeseiiblegiaroe lpameseaisuml:@ﬁguutmm ohsdmietive byipﬂamnmatory airways

di si nteg L. C i f i 0t

pref er abﬁ@@ﬁ%@p}a@sﬁ@r@@qﬁkﬁ@g@ \}'\f\-é\?' gtﬁ%]b%l?(gjf&fré?snﬁg ghr ot %c?sug?p h(yer S
are genepmumomaﬁmmmmohsautti\mm&mlon&ryqjméastel (€ORD), £ ORDIteat includes
forrrulatlon % bi nders incl ude m[d'ryocr staII' ecellylosr .
gel ati n, C4Q8% 0"%25 hQP'é% SGIRIYSF MR QY PR et Pet HRpsiated with
pol yvi nyCmpU cmoplnrtﬁat iBlchERlcHdiZat 38 drrevarsiblb, phcygi{egﬁy@ bRAYYs eBsthudtione
WO 2008/ 093227PCT/ 1B2008/ 000229 14 and hydr oxypr opyl met hyl cel | ul gse.

Tabl & s adyl EsbAlOBREIsITASHFYNSEANG (ARIS), GAcRHRAIOSeT GHvIRYRJPairactivity
spr ay- dr b ohRBRNY Ui i dMuIDP UG APaL Bistbke Inat TRaRIdcRhed Hithidthonary

dextrose, sucrose, sorbi crocryst I he ce ose, starc
di basi c hwnaftetmﬁmphos@ﬁam @‘ww}aje\aréypesvabﬂogysomh@g@“@s@in pardcllar

conpri se, act i S )

pol ysor canragieLR e hLaf SBeEa i R oBB8 S syt el Bl

pr esent , atopicf sstlemacallergic agéms, ampdcdamnmhiadgli‘ frisdidted asthingd) tbréndhial5

vvelght% the ta and glid rise fro t %

o, Phei e, GrSoEl 2SBTG o 26T0E 1 GoC Gamera FrySeelm aatophyIologie

| ubri Can@l%ﬁ&éi&e@?eﬂﬁﬁélé%bﬂﬁﬁé&%e@tt@ erf@bRiiémal 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

30 infection, non-allergic asthma, incipient asthma, wheezy infant syndrome and
bronchiolytis.



10 stearate, zinc stearate, sodiumstearyl fumarate, and m xtures of
magnesi um stearate wth sodium | auryl sul phate. Lubricants generally
conpri se fwobkudsanei ght % to 10 weight % preferably pdgmébspoozze
wei ght %to 3 weight % of the tablet. Q her possible

i ngredi ents include anti-oxidants, colourants, flavouring agents,
preservatives and taste-nmaski ng agents. 11l5Exenpl ary tabl ets contain
up to about 80% drug, fromabout 10 weight % to about 90 wei ght %
bi nder, from EB@mesﬁmvgnttomwbld%@uneg@dmtr@ﬁtingen dnflanemetiors redaied

gb(z)gtwgl g &?}Bt n 4 uﬁ@@f‘%o éﬁﬁ%}i’lln?% @aﬁttﬁg Bfect Q%gnfprog%%lpggltt of the

f or mul at prasent nnrveninaﬂ adm nistration may be fornulated to be

el a1 2028 et L2883 AL BS RSB,

pr ogr amedrmatitisam@lammatory Kavidl @iﬁe@sMﬂzhelﬁﬁbr’é@lm@ poydmetiamapas for
t he purpases of the inventjon ?re descrl bed in US Patent No.

6, 106, 369EPIBSFIQN] BeWPPRIHranspland peiecian. SudiPle selereti® fineanic yyeiti.or
hi gh eneggonf S8

found in 25Ir3]har mggﬂﬁ]ggﬁ@g?%é%&yﬁrm? @ét%ﬂ@?fﬁdg%@rﬁm%’tﬁnﬁg@gﬁﬁg
et al (28¢higct a compoweber $ﬂi’@°ébe1pdﬁ89@i aiweafmﬁ nistration al so include

i ni st r a1 on S0 FRe" Eer AotilelBimdnda SPbaT s RimdBi LR 5.

adm i st ewlEectdiongaising admrmsttetrmgaﬂodbel ssbjeebancompbundos shlé of tme prasentan
i nt er nal Exanple 2 could be adm nistered into the bl ood
stream @H?'f'qta% e means for parenteral admnistration include

i ntravenous, Rnémraatoﬁceamhtzs i Rbhiperddtetaahic dutdifrhiies ahd mﬂammatory
intraventri cuI ar, ?08/ 93227PCT/ 1B2008/ 000229 15 intraurethr

i nt rast efifigese Pwﬂva@eaw afned jojft ?-a‘ﬂ‘ﬂﬁ'&&l’%‘?tua'i%%\ﬁ'%fbﬁ%@m padiyl, and
subcut angsiensd dbgRIdRIIR Y 65%IdgR! bH%, %Hq gﬁ% 26t ORsuftel ude

needl e (including mcroneedle) injectors, ree | nj ectors and

i n}‘ ust onrhedieig @elbritipis defomniay, lrfaﬁammaancbﬁs‘fr@se of ¥fsi joknt |a;nd sqaringsvithin
and but f DeTanE anE A8 8l choB L 2 hERh B SR febior A RRUIE EheRc

sone apppredspbsitisn, mhgwfimaycebmenmtwm uf tr@bcllyeafsm: Pebpleaslitfasheansdieididriaritis

non- aqu r as a dried formta sed i.n conj.uncti o

W th o SOY L AUbRT eflrs8yedheionel arpbs Vi g RefipaS of ETRh Withour
The pr ep@seésgonr afstw:flﬁmir@gréhsﬁ/@ﬂmebéé Jvafieh vigese Slb@f drl rapRiORABLmaRSd
for exa ilisatjion, may readily be acconpllshed usin

st arifar W&lﬁ@@iaﬁaﬁddﬁwmﬂa RNt Reraming inflamadsatdhe seare ime tMere
art. often] R&tsed éﬁbtiyj[, %ﬁéd%ﬂfﬁﬁ&%@%ﬁérén Bﬁnté)r eéﬁélgotﬁé/ﬁﬁém%n%ﬁ%

salts thereo used reparati on ren era l'ut 1 ons my be

i ncr easeyNhyetigewiis ¢oias Cépfpﬁtbﬁrd&&tcé tfﬁ%bﬂw affecaied.t Baigallyuibe, sealidpintssin
the inc 0 f n

b ent or P harish bt hERE Rk MISRTEBRGSISHAARNLS beddtnB i Bd SF g0 Rved
nodi fi ecbyrﬂabdmses aNtbdiifd.ed rel ease fornul ations include del ayed-,

sust.gi ned-, sed- rgeted ramed rel ease.,
Thuoompoundinastrs B v meraigd BERH B mieal S ST et e
as a solpah. SamleﬁWrTSttceM pihéh % Gfeh@Pafd }ésﬂulnﬂnﬁ@:bnégéfbﬂtlrﬁlrngtd&'}o%%rpal
an i npl ant ed deg Egrow ding nodified release of the active

conmpoundYNEs! SYPHRE& Cyste m%ﬁi@f{ﬂl%n pefiiad aﬁ@q:t@aémee&gcafbra!p&ﬂes@aéﬁtr@ pain

and semgmvyéj%ga,ﬂqhgq@p@rqé ons conprising drug-| oaded
poly(dl -lactic-coglycolic)acid (PGA) mcrospheres.

The present invention includes a method of treating dermatitis in a subject

30 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 io the subject a compound or
salt of the present invention.



Topi cal Admi nistration 25The conpounds or salts of the invention may
al so be adm nistered topically, (intra)dermally, or transdermally to
the skin owoReamdez7Exanpl e 1 could be admi nistered to pd@eSkiseoe
Typi cal formulations for this purpose include gels, hydrogels,

| otions, solutions, creans, ointnents, dusting powlers, dressings,
foanms, filns, skin patches, wafers, inphants, sponges, fibres,
bandages and m croenul si ons. Liposones 30may al so be used. Typical
carriers incl ile padsso diventian é‘rcludmisraernathodidf,trelatiqguhdtmm inod atkject

Ponet r ot PRPERHE R Ge e E 5t £ EpPbur e ALRRE R RAT RN
Sci, 88 (10), TRSpr&Ehit wthnffom mctudes ﬁv{bl‘n@arbf(tr@atlﬂ@ﬁlzhbﬂﬁébs dis¥ée in a

2008/ 093227PCT/ 1B200Q8/ 000229 16 O her nmeans of to ical ni stration
i ncl ude GE‘PJ?%?%?“FPI)P'@ @gmﬂeww foihe ﬁUBlﬁCBBWBF%@P d %ﬁéﬁ&?ﬁ@r@??%”
sonophor fRkhtigd m croneedl e or needle-free (e.g. Povvderj ectT™M
Biojecirm etc.) injection. Fornul ati ons for topical

admi ni strati oﬂih@rﬁ’l]eﬂ?@tffb’leﬁﬂqﬁatf@ﬂldﬁé apeeihegadintigatingride eHagiaiespedated

rel ease. M#qu%ﬁn[gﬁloe {o??rg}guﬁg*o Eoﬁgﬁélh’%‘édﬁ%l@t\éﬁﬂg a HHRInaGH

pul sed-, tar ete
| nhal edf Fotmaladdal stlbjeali st rati on The corrpounds or salts of the

i nvention can 1.nl st i_ntr r by .inhalation
yp cal Ly | n ThE Presnt S8BT (e Ea atp ERRRE mieng Sag B8 ebitated
for exanmpiir prédnisoldny trebinehtyncémprlisied agministering azomperades Feaneat| to a
particle, for exanple, mxed wi th phospholipids, such as

phosphat ?W?Ethol ine) froma dry powder inhaler, as an aerosol spray

froma pressufpg Pﬂa%ﬂﬂk@bﬁﬁén fUPHBP cornprfises m@%ﬁb%ﬁ'{reﬁﬁﬁﬁrﬁi @%féfné’rﬁ[oned
atom ser using el ectrohydrodynam cs to produce a fine n st

nebul i segondijians, giseasas.iarsidisemersis@ gbiect onptsabjast pusgeatibero, has'mv@hsuch
as 1,1,1,5 ohﬁ‘tlﬁﬁéo\t'gﬁrﬂﬁﬁgéﬁ thé s?:bfeﬁ?oﬁe Sr ﬁ'noli]@%l%%bﬂ%é)f?rr SR the"

as nasal drops |ntran
bi oadléﬁlespmseaglenentldmr exanpl e Chl tosan or cycl odextr| n. The

ol utton or sfaeneRbRaBierR: e BifhbmeRipiad Bt Bpyp Ry Boama. ©
conpri sing, flrartisenambodfent anebioravortiniederdment isqiallitiveitteatrhent.

alternative ent for dispersin ol ubi | i si n or extendi ng rel ease

of the acti ve %Oﬂ?%@ %‘ﬁ'f"@é‘ 'g%a@é?m%%ﬂorﬁﬁé m@fﬁ ‘sdﬁg'qor%t?y TERArIRoL
such as sorbitan trioleate, oleic acid, or an oligolactic acid. Prior
to use in a dry powder or suspension for mul ation, the drug product is
m cr &hi sEdDesage andAdminigionor del i very by inhal ation (typically

comi Ut ng. e RORE the Tost dFbtortfe oAl BN anBp Bl ARG LR ror
m | i ng, reatpwent of tl'lecm‘opbmd tdldmabmmgbe ggmipounds ml smmotpfethmmdeahon hayhe
D o> o G5Bl S84 8ol a0h et SRR SFUTRY o Bigep iy

and cart (dcetgspH 0 Bnd perindalsilityl nhal er or insufflator may be fornul ated
to contain a 30 powder m x of th ound of the inventjon, 3
sui t bl e powdePSE5FEE CAMPAUR pra%q rT(ﬁﬁlnventlon 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

30 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.



starch and a performance nodifier such as L-leucine, mannitol, or
magnesi um stearate. The | actose may be anhydrous or in the form of

t he nmonohygipaheeepief erably the latter. WO PCT/IB2008/000229
2008/ 093227PCT/ 132008/ 000229 17 Ot her suitabl e excipients include
dextran, glucose, maltose, sorbitol, xylitol, fructose, sucrose and
trehal ose. A suitable solution formulation for use in an atomi ser

usi ng el ectrohydrodynam cs may conprise a conpound of the present

i nvention, propylene glycol, sterile water, 5 ethanol and sodi um
chlorideq '5’ d‘% fsttr‘aYﬁ sol vents whi ch may be used instead of propyl ene
glycol inc ycerol and pol yet hyl ene glycol . For mul ati ons
f or :j nhal ed/ i iihe aomsa?ntasgoi thlesm\reaﬁlonland'wltbmefremfrméyabechdhﬂn@’@r%d ?rallg
i mredi at i fied.rel ease I.n PGLA. Modifie
o ease. PoRTrANBRLSY BV RGNS R ot NG sofa XS iunaay St Smars thc
cont rel | gdstroibias@edl @dcBRAdIR HCeal YR or sLBRERal admm[straltiamtﬁjﬁmmeﬁ the

of dry powder i}ghal ers and aerosols, the dosage unit is determ ned by
means  of CAMPAYREOLFAlCPNigE ﬁh@é}!%odastrﬁr%ﬂéacth/rfmmﬂhe oy i n accor dance

wi th the 'nveFﬂémﬂﬂatﬁfr% sWtBbi%‘?S} Mra%&n% iR |ﬁn9ﬂ31é‘?§t§oerseﬁu %ﬁ&éﬁ&ihqwd

dose or "puff' which mnlste In a single dose or,
usual |y, S!éﬁiems\sudédsmﬁ@f@, B8Ot oub&rdmapsttles@aptalrﬂ&@osm-ram@as [:fanhculates

i nhal ed [ £ess

Coi nat TS of poARER? 88 (hOlThmg TRy e 83k 8vey ol 5t HERSisoe
admi 10 st écnﬂgel formgrtineadvudes; wptdyspard bucaalricobbiResivdparhest Farther, the
agents, such as. a drtgg%t he coppound of 'the gEe ent 20 invention or

salt t heFUBPOL OfRalg it TWERURN GaNn b adaust 8 SPERY driacisPersion.

as one or mrlﬁqﬂlﬂh@t’fmdlﬁl%rmﬁ@mdé sBgHsons, solutiod sy RIBBHEelixirs "Such
conbi nat | i ncludes: sinultaneous adnm nistration o a conbi nati on

of conp GHBUW'O%WY&G emeloyad astfillers insaft &r har earawiasd magien fortexample,
bj i
subj ect, fr%%iélé%iﬁcé}zl@@m@ggdgsyﬁgg{hglcteﬁulﬁéﬁr)ent Sy%@ﬂ@ g«ﬁfugh%g c?rr%rnlg}e

dosage form™whi ch the
sanel’ i nexanple avates sihaeal; p@vﬁbyl&nmgadcby psmpnl&rteagigmlsmaﬂmlcallstosai orom

Cher apout 2o a2y 578 B e by e foet Bl SRSy Roda Lauio

conponenfbsnaladohisoman|zdoebe apwared by theer@ebnstitiitton b d Solik; Fair et ko G a
forms whi CE fare taken at substantially the same tinme by said subject,
Wnereupo?? d conponents are rel eased 30at substantially the sane

time to said Fexaapcuriefend indbnBsHamd salfathbRIbf Phay3ale® BRI URBY iR fhsef
conmpound or salt of the invention and a therag@ﬁtl C agent to a

subj ¥ct , isHRiYing, fapt-dighirsratinesdesagerieima plaeas ﬁtdeﬁﬁmﬁcb@cﬁﬁmmpmlon
into Senﬁ"r%ﬁa;ﬁ%é@%térﬁé @ 644 -986 thA! ‘ﬁﬁﬁ\%ﬁfld%ﬁe(ﬁ%’{ ve times by

said subject wth a signi nt tine i’'nie between €ach WO
2008/ 093227PEDr 1&2@0878@96‘&@&81@@&%!% snrdnsepthe dmhgmgpmke alpdrom 1

sub) ect Wi .5 BORAAGH % prHe BbSHd By Ris, bRl ohEE Pesichi 6 oo
cogpou?dmnghis%ldf thod dbme ﬁmvnantn addittordtoahd Hﬁrga.m@&léls(ge%@mty domtdin a
subj_ec

are far Iate ether into a ngl e
dosdge fdé‘cf‘I ”'ihg’f ?éﬂt%gr@B#ngﬁﬂ? SO §r‘$b91¥9%@ﬁee§°%%‘ner
wher eupQardgyhaling c@mmgyé rcsamum Cap ARy \&éitm@s@%ﬁarm&%éeamnmﬁ' y
administered at the same and/or différent tines by sai d subj ect

where e&EpsRoyidongapolpanyapiraidans; ety celiuless, minwcasialing celluasss sver
route. gikyl-substituted hydroxypropyl cellulose, starch, pregelatinised starch and sodium
alginate. Generally, the disintegrant will comprise from 1 weight % to 25 weight %,
30 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 microcrystailine cellulose, gelatin, sugars, polysthylene glycol, natural
and synthetic gums, polyvinylpyrrolidone, pregelatinised starch, hydroxypropyl cellulose



JFor exanple, the conpounds or salts of the present invention may be
used in conbination, partially or conpletely, in addition to other

ant i i nf | amvel06g/@s227Sui t abl e 10anti i nfl ammat ori es i ncl uster/e2008/000229
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| or noxi cam OM 89, val decoxi b, tocilizumab, abatacept, nel oxicam

et anercept, nanbunetone, rinexol one, 1588Sm EDTMP, prosorba, im dazole
salicylate, oprelvekin, hylauronic_acid, naproxen, piroxicam
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cel ecoxi gexiss, stenvae, sabitn!j misxodrystating echilose, starehandalibagiotaloumab,

denosuma | O T1 anti body, pel ubiprofen, licofelone,
el THVBte

t ensir ol b, iguratinmod, and predni sone. O her suitable
anti imf | ammat dablets mayg blsdepfBndiBlackhprisdBirzte, achdNag8ons, stV sddiamhb,

RA- 1, paclitaxel Org-37663 39141, AED- 20 9056, . AMG 108
fontoliz ,SUE%%ﬁm%fﬁm?éfﬁggf ﬁaaggé%ﬂts spFh pesticomioxide ay taler When

001, 68lgichfS ; i b i 0/ D
0 oA S IR 5 L%, s 559

| ob ; )
anel ubantabletcand gligpnts\mpy spmpriserfiasvas wgighg%ztwgwelgm?% ofitbe tatgtetz06,

0Py el TSRIRAEn g L) (ki gy, o

pri néber slearatF-20d stebrpid\soriNFR skegryIfumé s te paretimixdades d neagheSHBIRE stearate

d t . d .-001. One, of di AN h
o) 1R BEa T R 2aipnBRC 1 ERcas oo adSne boBhia hiT &5 et oh 16 10
i Rvent |h oneight sfalaésfetdfrmy ﬁo:h_(}.ﬁ Wd@wtt%ﬁ@BW?ﬁht%anﬂt@@@d jle‘t.ih c di sease
that the co nas of, e Inventjo may ,nbe_Cco lned wt varil ous

exi sting tthQB‘@ﬁPPéS'E@ 'Q%r@Hteé't%ié‘éﬁldP tirxddants. celusants, ﬂquUBPIQJ agents,

exanpl e, pleBerneavaoand sastd-nfsking Rfeptdre i nvention may be conbined with
agents that nodul-ate one or nore of the follow ng targets:

oycl BoxygenaseXempippoiaplets eeniain Whigahoub 29 %edrugriromabony 10 weigir % to
t bSwdi : 2 P 2 9
15°D) , "EEBREOweIGt R G PG aHOUE w48 85 aBE S Wik e QG S

( Non- s peiidiit @)weightl %rtecdptibi0 (eight % disindegrint, od fiqoe ebbiite). 25 weight % to
Ar achi do -1 . G ucocorticoid receptor (GR); NF-KkB;
0008 B BRI

Tunour necr al pha); CCRl1 chenoki ne receptor;

I&gukot ri _e?_e Eblide’gﬂﬂgmeﬁor(d\fono&ﬂ@d'{rﬁmist_)'atidmﬁéy CRHesml f_lQI@d&%\%%&ﬁT?e&éte
n-specifj.c): receptor.. lntegri n-specijfic); .

(TR e Esodies Ryedte adied tactkesRptallard Webikiaiesh Sitaned-

convert %ﬁééd-?é@ﬂioﬂ@bag%g@teﬁyéﬁ&%bﬁarﬁﬂéﬁrﬂ@l&aéé\.bn' speci fic);

Subst ance- P reqegtor ( / NK-1 receptor); Prostanoid receptor
(Nonspeci f i c)Suitghlecmpdified splpagrfasaiutaiops rdha purgogesiofthelinveniam: arg

e : : ) Uil i
Chemt aaiierbdd in USR8 805, ORER, of Ghor SOLATAICHC By,
(M F); Ruchmas higit epergydiispsinisiopsh ang lbaseti¢ BNPcpaRelt mariclestes fossefound in

MWP-3 ( | Y S : henoki r tor,; MVP: 2 | ati nase A);
Tunde o B RRCR Shon i SRR eby, FTEDM e 5A G ng
function and Dosgirangéd foodrgreouginisiratiendiso (XIRMchemk i ieg (E8ERHONS mg to
Pr ost agl_gndi n 5}{5 nt ggse; Per oxi sonme proliferator activated receptor
gamma ( PEARIGR: 5;"0 @ chenpki ne 15 receptor; Cathepsin S;
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Receptor, FKBP (12 FK-506); |g superfanm |y CTLA-4; Protein Kinase C
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Pr ot.gasone; i-¢Ql . , [ . ubuni

G KEaETny . rECaPRab of Sufls GARER Bnibl Ry A5 pp s RERT dREGH o

pyr ophosiphaloedRigasy, mthehzts, CCXGRENGhieME ongar? OB enapied colMldeophage
administered into the blood stream. Suitable means for parenteral administration

include intravenous, intraarterial, intraperitoneal, intrathecal, intraventricular,



25nucl ear factor kappa b ligand); Phospholipase (Non-specific);
Estrogen receptor (al pha/beta; Non-specific); MW-9 (gel atinase B);
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enhancers may be incorporated - see, for example, J Pharm Sci, 88 (10), 955-958, by
Finnin and Morgan (October 1999).
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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 /



30 I n anot her enbodi nent, the invention conprises the use of one or
nore conpounds or salts of the present invention in the preparation

of a conpogipi@neezza medi canent for inflammation, inflaspEbiRboezze
rel ated condition, rheumatoid arthritis, derrratltls Al zhei ner's

di sease. 5The present invention also i ncl udes the use of one or nore
conmpounds or salts of the present invenpion for preparation of a
conposition or a nedicanent for treating one or nore conditions
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20 Brutons tyrosine kinase (BTK), Mitogen-activated protein kinase kinase 6 (MAP2K6);
endoglin; M1/D2/5HT2; Sodium Dependent Noradrenaline transporter + Dopamine D4
receptor; Mitogen-activated profein kinase kinase 4 (MAP2K4); Heat shock protein
Hsp80 A/B; Histidine decarboxylase; solute carrier family 22 (organic cation fransporter),
member 5 (SLC22A5); CSK tyrosine kinase; Prolyl endopeptidase; Cysteinyl leukotriene

25  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)

30  superfamily, member 10; C-MAF (short form); Acetylcholinesterase (ACHE); Alpha1
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



5A-8 The
| (R) - Benzy1-5-brono-9(S) - hydro 10(R) - hydroxy-10(R)-nethyl tricycl o[ 7.3

1. 021 tri dg@anesidsytri en-13-one of Fornula A-8 was prepai@duidbids
t he protocol described in Scheme A, which is generally disclosed in

WO 00/ 66522. Ph depicts Phenyl. Bn depicts Benzyl. Conpound A-1 can
be purchased (for exanple, 10 VOUS and § verside; CAS No. 4133-35-1).
Compound A-2 can be prepared as described in Og. Syn. 1971, 51,
109-112. klnS mﬁjdﬁarlﬁheacetylcholme receptor M3; MEK‘I Insulin receptor; GABA receptor

4pS, 7R 3-b h
oo o bR oS EBO%DMéé'”P@&B'ﬂ e 8%@&% SORPEk i s Kigase
i de was éﬁﬂﬁ’é eBoﬁé nﬂﬁ‘ ﬁé% gi‘ot@ﬁl@(@\ﬂﬁm W{’ﬁa%e Wédtein kinase receptor
2008/ 093227PCT1/ 182008/ 29 3

(2R, 4as, (LT)%WBMR%@;;&@DM domain 1egepler famih. Jembera RIABHX K\b Voltage-gated
trif 0 ; = Wi

it hy o ogRAEERIBA phenriel fh-SBectic) s dihGogRe RMESE PHORRABLITE ERdh irplty perve

depi cts bmplfactaaaﬂENElD(TRK—A) Cﬁﬁmnlc Anhydrases (all); Thrombopoietin receptor;

(er £ uor daeig FadeifGit oty SagBh CYaRIblers Rpdey S BomERENd b Siets. g
di hydr ogEInIW$Mﬁm/EA§D hedbeas ( @IGBEID (Mulﬁﬁrl.@ee&stdmd R-glySopeitain I(MDIBH

20081 0530 HPRETAP RN POl 188 (AKPEY AERcgnia Agp el receptor

(2R 4@S, ﬂaﬂaP)lV‘??ev’éﬁééZNéngcng{a%e”PDEBMGW-BW%GQ%@MP%E%%C2 (trifluo
romet hyl ) 3,4,4 Oa- oct ah drophenanthren yl di hydr ogen

~ phosphat @h@?fpf@d@%@@ﬁéﬂdﬁ%@ﬁﬁwéﬂ@ma pa@nergictarentor NoprsPeelickt s
benzyl . PR gBeRERLsBEEIM codgduidiBRTATAHIr RN EIMBE B2 (TAFI);

Cholinesterase (Non-specific); B2 bradykinin receptor (BK2); Aldose reductase;
"Coagulation factor Xl (Plasma thromboplastin antecedent); Serine/threonine protein

15 kinase P78; Methionine aminopeptidase 2; Soluble guanylate cyclase (Non-specific);
Ribosomal protein S6 kinase; Metabotropic glutamate receptor 1; Non-receptor tyrosine-
protein kinase TYK2; Metabotropic glutamate receptor (Non-specific); Vascular
endothelial growth factor receptor 3 (VEGFR-3 / FLT4); Mitogen-éctivated protein kinase
13 (MAPK13 / P38 delta); Fibroblast activation protein (seprase); Corticotropin releasing

20 factor receptor 1 (CRF1); Mitogen-activated protein kinase 11 (MAPK11 / P38 beta);
Complement component §; 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, CXCRB8).; IKCa proteins; TGF-beta receptor type Il (TGFR-

25  2); HIV-vif protein; 5-hydroxytryptamine 2B receptor (HT2B); 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 (MAPKS / JNK2); P2X

30 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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ethanol (4.5 L) at anbient 15 tenperature. 21% sodi um et hoxide in
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hexahydr 8hdyrasinemzoin kinasd (UBO 3GBB6Treeptor); Activin receptor-like kinase 1 (ALK-
S) - 4a- benzy 1: 7- - 2- et hoxy-3. 4, -tetrah h th 1270, .
(3 BB B ol AR ol i SR OB BBBARL LI e
Pr epes at fegbptby; GBR1dichenlokit rkbepiot; Novisedtih Geddptbs) Jnsﬂﬂﬁ-ligé fngd)\#ﬁha‘actor I

gl ycol (898 rrL_;eé? 1 nol e?l%l and p-toluenesul fonic acid ( 8; 0. 03

mol es) vISCEPIRGIRRY Kegepior (NengppuficlhBerlen Hnpseds figta s NRICtheta); DNA-

nas di st inklitglrdrisfsfaté AoRiskbHINe; mphsgham n¥bd FNéﬁ-ﬁgéfbiﬁé)! ggpe (1 L1).
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p-tol ue 3 ( )

added. j 2 i ' Late o)

ner o ormaf ol WO SOERAE, PrlosphiO) CBLR RRELE T RPE ERERACINAC bl

poi n20 of galaciosduiandferasads(BAGAIGIR) $dpienmsqicierdaniatfamin 7t(betienio amino acid

i xt ur o VRERUEr 8 D8 bR by RS i MR I TIME G5 S et fese 1
wi th 0. SatphdNakidin (SKU)); GFdwthpdresst Speeiias AGASEHUVARI Winas_thdiobiadbRin
dark with a smal | r. The mxture was washed with water (2 L).
The ph adtRase gﬂ\ﬂAPﬂ%I&—%%?\mmgen and stress-activated protein kinase-1 (MSK'IS;
Prostaglandin D2 synthase (21kD, brain); Pancreatic K+ channel (Non-specific); TGF-
26  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 (5HT8); 5-hydroxytryptamine 1A
receptor (SHT1A); SHT1 receptor (Non-specific); Growth hormone receptor; PDE7
(Phosphodiesterase 7; Non-specific); IgE receptor (R1 and R2; Non-specific); Cyclin-
30 dependent kinase 1 (CDK1); Farnesyl-protein transferase complex; Prostaglandin D2
receptor {prostancid 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



25 separated very slowy. The mxture was dried by azeotropic
distillation. Methanol (4 L) was added to the m xture and solvent (4

L) was di s¥vigldo@heb20m the m xture. The nethanol additi op-rdoesebosant
distillation were repeated twi ce nore. Methanol was added to the

m xture and precipitation occurred a few mnutes |ater. Mre nethanol
(4 L) was added to the m xture and then2®brought to reflux. After 30

m nutes, the. mxture was cooled to WD 2008/093227PCT/ 1B2008/ 000229
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413, 5, 6, 7, 8, §teDobaHda b 46AS BERRNAVERIBA R R RRX YL 2lufninistered in
combination with one or more agents such as SSRI, matrix metalloproteinase (MMP)
inhibitors, aggrecanase inhibitors, inducible nitric oxide (iINOS) inhibitors, inhibitors of
insulin-like growth factor (IGF) expression or activity, inhibitors of fibroblast growth factor

30 (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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tol uene solution is concentrated C, under vacuum to

appr oxi rra@teAayecQwemor (MAR) expressipn g astivitg, inhikitigst oficasiilegensieriviad refnaisd

and the t

resul mégéo e'ngﬁ'i (Z[gtno@p %ri]\ggwggre:égfgha%rg&ﬁﬁbl \I/rgjﬁ)@ﬁ%g ‘:)r;o?%? |kz)r{r%%? 196

gr ams 92@[}3 (PKa3, inbib{fion & Fedsint exptession odattiMiR l('lBlbmomaif a disiGtegyin@nd
m 13-7.05 (¢

BE - netaffopetengs® elap A igtior of sesigmegt dmpptent 1< sbcncih

4. 04- 3. 9@31@@}(&%&&%&/1@3 nﬂﬁbl(lén oﬁfdrmﬂ'ﬁépt@e%c@atﬁﬁhI(eC'M(FQIRU)CHZ

CHH, 2.63 (d CHH, 2.22-1.72 25(cm 8H, 4-CH2), 1.57

(cm 1H, emneﬁﬁlonoiﬁm (CDCI3 6): 167. 7 149.2, 137.7, 136.4,

131. 15 130.5, Addiforhl eléﬁ??es éfzagqeﬂts Js?e@uﬁn cé%w@hoﬂr@ﬁtl’ﬁeo LﬁldSQﬂ' salts of
52.1, 40.5, 39.8, 38.

2008/ ogsmmzautmzodsﬂemlz@rsaf waaz a8 i '8n06"13(§ u‘@l@t%%l;@ aggrengnase -1 or -
40- benzy% ﬁh%xtBr 4(9’ lé’FGJ ar- 2 ?Ql%l's%%g or actmiéf nﬂ@tgr%awG 18, or -9

oct ahydr o’p SRARthT ene- 2-¢arbo
413- benzgﬁpr@ss?ie(n br 2ckrityy bed G’dlllthOyS ofi_31 5-46or-p & xPeesgjarOer a:tlwty

oct ahydrophen hr ene- 2-car boxyl at e (150
o cpar ed as. AN BRATIET e s PorICiAR CRADTATOR0Y Degpr Wit Bt of the
di chl»r omekh@sieinchde [GF)-1 dfaR @ht:&&dﬁ@s rHGF mmﬂde@rws tahta@bnrsts QD 44

fol | owed bytrlfluoroacetlc aci d il .
over 30 ARIRAAS. et 2F ob AGUILases, TG AiRha PEHpRR G FSC BATRRYISE, Dikunin
After then@ggidd, ARG 2f geh@%seedém ARS8, wwﬁah@a%jomt@tcéﬁmﬁ or 2

hours. In process check 10 i1 ndicated I nconpl ete reaction wi th around

9% ( ar eaapidroskas, yesistir antinpdias: 6115 @libaties, angddriBRInk patikedies.at ed and
? sk ; ; .
resh water (24080 e}%gg}pi(—%! %&Wﬁg% ltiiatﬁ:%h%e(%&nlms)(er\é@%ﬁdtﬂ@%ommﬁnds

reaction m xt'ure was rocess
cont hueor saitsi df thé prexeat invagtioraineludal Cyﬂsowesam}d (CD?éstganil\(e iphiagers

hed h 5% di b
M) and SHETEE SURrORGSO Cpsta R EBR BT Pl 5 e o 909126, 4
g of t7 hgtgmntgc@f@omm%l @mmtasmoapwwdmrddr hdht N {dppiEsDe, 6
m
Epm Hz . fe@%nyl @oggln@ddlhydgat:@dﬂge qx;bcodgrl;%d\yggocoggy @J‘%gn(er,pg r&_ﬁramadol
3. 04- 1. 4§nc§ Hﬁ]bﬁéox ; B STERRA éﬁfuﬁfbrﬁmaﬁﬁ’?%ﬂfd% S&EADIFEHM as aspirin,

40- benzyl-7 trifluoronmeth
40, 52%, 7d13loana@: airﬂuorsahwmfof newmpmf@mla@r@@rnbaamfan@c, ang acetaminophen;

219 g%gg;’%ﬁggp%gf)ejs %gg%l\}lﬂa%ﬁ&g?’(%g% ﬁ éﬁ%@rop ena -r‘2 Siedtajigands such as

car boxyl @le;(ehtﬂ@nd@aré@@oamt and ldeacimaasyhdiies puelpas @énaecaires,dildbbm'dej n
Preparation d| ssol,ved in dichl orome n s chilled to -50C. The
sol ut i onr%’@’ r&cﬁ GargPhgr %Pr'ﬂ%@yf/?aiﬁﬁﬁ ‘um fl uoride a solution

in THF (3.4 nltxarﬁ [@93f GEHer tYRS @@dﬁfboﬂhmﬁ@aﬁ@cﬁlsmbﬁ@@rﬁ @nds that can be
t enper at ure chan e Trifluorotrimethylsilane (79 m 1 nol) was

added ovesedio inatipnviiin the camprunds i galts ef .Fgﬁ@erarl&\fﬁjﬁloww%t

red in colfbesidd) ek GiftrhicdbdRtivdd hinsBfalit A HistaMite B9 anBRRHIsthaving a
sedative action; sedatives; skeletal muscle relaxants; N-methyl-D-aspartic acid (NMDA)
receptor antagonists; alpha-adrenergics; tricyclic antidepressants; anticonvulsants such



10 reaction mxture was stirred 10 m nutes and HPLC anal ysis
i ndi cated conplete desilylialation. Water (1 L) was added to the

reaction Wbtzﬂcfs%)?ﬁﬂ with vigorous stirring and all owedy ¢ \fﬁ’ otz%l)
room tenperature e organic | ayer was washed with water he

organi c | ayer was concentrated and chromat ographed to produce 72 g,
51% of the title conpound, with an addi4i onal 32 g of inpure product.
1H NWVR (DMBO 6 ppm 157.70 (s, 1H), 7.37(d, J=8.1 Hz, 1H), 7.09 (m

3 6.5 sd , 4k NK NK2 dINKS,
3||:|)|) S 8gé@drbah°réh énegééizlﬂylxmm?tﬂ)l{) @uég‘brﬁ s, pbrficidariz 1) K

21 i
(41 3S, 7RABHAPDISHE; wwscaf@wmémsm ugqls% V%&W sﬁ%%%mm@ww .

((31 E rel f2 '()Ugégfc%‘a%ﬁ%s) b§§a édr@né 8&3 %%oﬁrc%@teﬂﬁ&@@éib%hﬁ(saﬂﬂ‘F&@Et&a@@h%@&‘lﬂ

4f 3- benzﬁmtagohgst&@m%@15rh1715uon@dﬂ%ﬂnﬁ@d&h@jﬁ@@;pﬁqr@rﬂag@@g cholinergic

or cpat od (IS e afiace: EAvBriQES dndiabRrihie Sl up ) Fredlore

mol ) vve(reGInR(Bdarﬁamﬁﬁe;rserntodnrcrhaluptakafmnmlaltms (€b6h a‘s)sea‘ra]mabnmdrenahne

h ho di ] 25 10|
and the. HGreRIPERiAE) dBHARR TIOrS St P hbPraiiedd PediPE (R S TRGp8RRRE

hour) . ThgalNdexétohm-NEradnalihe fedmalkGnpinitodQchyLd aoestiper priudielediftic
m.) was added. The reaction was stirred urztll t he oxi dat.| %Mk'-t
he

conpl et e@Xig8EYRinAse §MOSRBILEQIFIFS ashakel(ldninastuamipolet

organs C -
005163 B90REITNE, SIIRAN: SUREERTEREndIBRIR Mo steine, BN The
organi c jshiasethybaminojeitiyliitmetiyhi-dysiainentdmeg)- amnﬁd[]@*l’—’amétfyha" [(1-

chr omat ol PERRY YIRS AHIE 2el 2R MRS alibe ARl tra.

conpoundb®l]ehioc] i-cl9dfd-$Hpgtidhevadboniiriey 23 %38}%36&)"’1!00443BW roky-1 t(ﬁat

750 1, oA i3shh BooudendSndly: SR Yyt oRbiety g

4H) , 18. 8 rufl@oroﬁié)hyl)?héﬁylltmo%—sﬂh1az§1e{4@taﬁdl zl{gﬂl R)SS)BM&H(GI# midyoxy-1-(5-
7.04-7.1 (m E) Pre arat|0n8
di benzyl ﬂ'ﬂ@ﬁ'ﬂh@“ﬂfﬁl@} OrdrimoReeiylS erﬁjﬁ}eﬁﬁf Wﬁ {1 R1 -3- amino-4

Ccarb hyd h
v barm g 51408 Loyl el et ahyar optenar

4p- benzyc:_hlmrc(b@ngylaemqaettwﬂpImmﬁ]ﬁh@mhﬂn@x&parboxamldme and

fl
(oo GO MU oL Opte AL SThCCRBAET Surgel s
and 3o anErd) Zaf;hmgrwstaeu(:li a8 Nj}[({&[zl (22 ethpll-é) B*Ahmethyl Stleldrrncdﬂﬁi[zhéfc]pymdm -1-

t et rahyd f 0C. Th

Tt b o B Rey Ram o Bhabind-Fbihenspdn Gotpticd o0 S 35 g chioro-2-
nmol ) wa ﬁ@tﬁ@ﬁh@ﬁbﬁy mims@u]aemgnylmnhemuwl}mbumcla@tcp%m&ﬁaen’ém

m xture was stlrred % m nut es. V\ateﬁé]gy was added to the
react i on@ARGPIBS. SUPH@Srﬂ -hipb eyl -yiristay dz'@")(lvﬁlﬂrl?”@rh Yllacet at e.

The Orga&hc,% i érous livasied. ligbf( SHBLE inhitikes; %rﬂ?éﬂ&urﬁ%ﬁﬁnémockers

dried wt gnesi um ate and concentrated. The crude
prodget was p@@mbur@dobswsthlqomspayeﬂs@hﬁ@tﬁa@fdge@m@enmrt\denmw@phwlude

acetat e éﬁalggéi@gﬁ%pe%] SC&HHIM%%FE h%ﬂrﬁx&? gBd(ﬂ gﬁf et%.ﬁ)ﬂ?f%g gter%lr?lg(fg)ly{rg%aone

was obt af ne oW gum arne
wei ght . d}ﬂeldbdw&n(mpmrﬁ céleBBleIVa[détﬂoxlbllrﬁzﬁ:iﬁetﬁaclﬂmncisbﬂngr BI%DQ 34

25 3 1

(m (TH) l_%tidgpr?%ag%_ﬁucl%é%écya‘c aﬁldi;?res s aﬁg f@lqcﬁ]vé %}gGoz%oryn)é%ug

(M 12H) inhibitdss, €6t extiiple Anfi@erdressahtd sucﬁ} ﬁaﬁﬁnpﬁfﬁie idigtamirss, nbHiiptylivD
2008/ 093227PCT/ 1B2008/ 000229 41 Exanpl e

(4f 330, 7HORTH, -fWQBBtB'@aiB?ﬁEa?mﬁyambe?mKBfQ@, RSP FjaaiHSacimgs 7-
(trifl uof:%e'ﬁ%bﬁr%;%léep@ndaﬁis%cﬁ’a%(%bfﬁ‘i‘ﬁ&l?.ydr ophenant hr ene- 2- car boxa

Combinations with compounds or saits of the present invention also include

analgesics such as acetominophen, naproxen sodium, ibuprofen, tramadol, aspirin,



5 The (4pS, 7R, 8aR) - net hyl .

413- benzyl-7- hydroxy-7-(trifluoronethyl)-443,5,6,7, 8, 8a, 9, 10-

oct ahydr opRenant: e-2-carboxylate (10 g; 23.9 mol, }

prepared as descdrg%ift%Zd in Preparation 6), and 3-am no- Zﬁﬁ%ﬁﬁéu@% 71
g; 25.1 mmol) were dissolved in toluene (200 nL). The 1M Iithium
bis(trinmethylsilyl)amde in tetrahydrofggan (74.1 nL; 74.1 mmol) was
added at a rate such that the tenperature was nai ntai ned bel ow 35C
10 Ther ec¥goah Ndidesoxitt, irefomethdcin, and bithepNSHI D tdisexbedmolifigng he

2ddi t1 onaniieematpSoian PMASDRAMD FoseaRre R hSRERE R SorcaT prgics:
exot her myaf @yrhbend&@bsid fzﬁdgét;ﬁ*N(ﬁ%lo&bFé’éu% atbRefcePt Ahd infpgmagded to

the m xture to ensure the product did notqrgrem pitate. Stirring was
st opped to al Combinaiiopaadidscanpamdaraasalis Fhibepesaslidnyenioe i e topical

STV B HTD A e g S e

phase. Thigamindd degvathesteawiteas acditratil ardtazaestpee;aticvadasdipgopionater e was

hept ane. [PHbotmesS: Seatidheleidshainetiny fos il e e i Bihecork i s
ti |t ! g Ciw?ﬁadm aTalRaemib, exanpbeertdit. Treatmmeno hitai phedbthsrapypietiueing
SOl I d.

s Apb e R o Babreiy OV P g ronbes Fadoibve)
1H), 6.5 , : with:

i 55 oy ygh gy b i i d o e
(2R, 4aS, pesRnt inseniétnysnd the(gforamerntiopgd camipirgliph$car banoy1) - 2- 25

(trifluoronet - v f 35]% 3

di hydr ogen phgé%ﬁéiaé%ng\g@é%ﬁ %%@'9%%&% ﬁ %@Q"é@,ﬂ@ﬁ%@@ EISQ’H@%E%@{/ °
(2R, 4aS, 30cRys dectbanzgphend H2promen isptipy, ilwlipnefny Cemetakragiiyin 2selecoxib,
trifluoromethyl)-1.2 3 4 4a,9,10, 10a-oct ahydr aph h -2-yl
bhosphat KA 0BCGRD Ars! RHGIEt (e A Thep oS SR L 8 PRL T Be |
Prepasati on 8Lomeions oliesnpounesrialts bf thé20esdnt invefttipalinahedeim on
carbon (63% water) (1.3 g; 0.4 mol) was added to the m xture, The

m xt ur e ARBIILSIEREUEEN AP ARCIRPUPRRIE: (BBraXEN PO, HYHA? EraRdPk 2SHIFE.

react i oncgibahtisdyaddbxi? MdimdthEciAPARPSREY NS DS AHtORAaRhRt 619 BRI N g
filtered through a pad of Celitea Fresh catalyst (1.3

The m xture was ) ' [ . > .
g) was asidéasalazingenesslaminenbalgalazideudnd olsalezing: eordicastaraidms magdrisone;

diti ce Lt ' t ]

i1t er edDane s SRR SO RE! &zcNBprlh Thcp ol TNF
abouko 60blockdrg silichtas! ihfliximab axbladaimbyabignethowexate aand eydmcminer antibiotics
cool oq t Sohes BRTPIRERERT WPromRa s AF GoRhb b SPen STt WiBhves
washed Wahifchsih&anodrugsentRigbtabseBs sliched tridydic wadderesyants ahd defective
The conpound of the present exanple (3.36 gp 75% yi el d) was .obt.ai ned
as a 15 motcaﬂwqma%whwgersaffpwawﬁ@ﬁpt'dﬁ r@@%t%%uqiﬂ/ > aWiriRjyHe,

DVSO0) : : t inh. B9 ; a7 i 2
(s 3ty beatrigbypoivit; B85orin Mdgine: gl Jadg Blbeln Hoschsht an
1H) , 2%. oteg@sero®) , 7.08-7.20 (m 3H), 7.29 (dd, 1H), 7.48 (dd, 1H),

7. 75 (dd, 2H) Co%‘g%ﬁnéggr 5%1@ of the ?)ﬁeée%t in%?‘nticgr?@odld a@o%%@%%ith a

For the foll ow escriptrons, € conparators are tricy
conpoundkngseting beta aynif000/ 66522) . The exanpl e and conparators

conpounds werg prepared at Pfizer, Prednisol one used as a. N
I oal Ty T cPulPATE Sampl 4 oUereG T ICRasTHS T 7Y BeliseR jy cgpbination
25Conar gitRkhdchmpounds or salts of the invention include 5-Lipoxygenase (5-LO) inhibitors
(413S, 7S, 8aR) - 4f 3- benzyl- 7- hydr oxy- N- (( 2- net hyl Pyri di n- 3- .

yl ) mée hy Py 5fippxygenese artivaiipgdpeishy thLARlantageonists, gwkarians geiegaadigisophe

nant hr eng- A SR BONAG A Bag RS BELTEE L), CYHNSndlTE! HisBimin¥®ceptor
antagonists including H1 and H3 antagonists, o.- and az-adrenocepior agonist

vasoconstrictor sympathomimetic agents for decongestant use, muscarinic M3 receptor



H "\--CF3 OH Conparator B is o

(413S, 7R 8aR): 413- benzyl - N- (3, 5-di rnet hyl pyrazi n-2-y1)-7-hydroxy7-(tr
| f1 uor omet Wl Meshkivdaz?, 6, 7, 8, 8a, 9, 10- oct ahydr ophenant hr eng-gigs@ifomraym d
e, having the following structure: 5 Conparator Cis

(413S, 7S, 8aR) - 40- benzy1- 7- hydr oxy- N- ( 2- net hyl pyri di n-3-y1)-7-
(3,3,3-trifl uoropropyl)-4f3,5,6,7,8,8a2®, 1 0-octahydrophena nth
rene- 2- car boxam de, having the follow ng structure: 10Conparator D

i s (?}‘ 3Samageﬁialjs mtl@éngwm:agwﬂta;ﬂ@wm eyd. RPE3i FDB4 gyl PDES
i - 413, 5 : 10- . -2
i de,  halTgethd 3 TAEn s Sa (o tiobied, EORIHARAGRSHOM ElfecioGe dhe”

(413S, 7Rs8a8iveitBbeinr YIOX-2Hghibitorg {NSAID s bl bngt intdiled §rugdgoriiCesteroids,

150x0-7-(trifluoronethyl)-413,5,6, 7, 8,8a,9, 10-oct ahydrophenant hr ene- 2
- car boxaManeclopglamipodies adive sapingt spdeaangre inflaggmatory entities, P2 agonists,

2o0e185 FRUBNTLKFAA A0t Al 0N SRSt o

net hyl pyanigonitsy Ginn{B4r-ianduRy-mroeptoy lgniatnists , Imn8irtsuppredsive taglepts; oph

gg%r)l;?;te Bﬁttéoirsg SF %%i(r%(mm%%llog% éans%st(r\]/ﬁ\/l}gsﬁl, {a%Wylgﬁinst\tlk}fﬂklgra’eﬁd ﬁKs receptor
antagonists, elastase inhibitors, adenosine A2a receptor agonists, inhibitors of
urokinase, compounds that act on dopamine receptors, e.g. D2 agonists, modulators of

10 the NFxB pathway, e.g. [KK inhibitors, modulators of cytokine signalling pathways such
as syk kinase, or JAK kinase inhibitors, agents that can be classed as mucolytics or
anti-tussive, and antibiotics.

According to the present invention, compounds or salts of the invention can be
combined with:

15  H3 antagonists, Muscarinic M3 receptor antagonists, PDE4 inhibitors,
glucocorticosteroids, adenosine A2a receptor agonists, B2 agonists, modulators of
cytokine signalling pathways such as syk kinase, or, leukotriene antagonists (LTRAs)
including antagonists of LTB4, LTC4, LTD4, and LTE,.

According to the present invention, compounds or salts of the invention can also

20 be combined with: glucocorticosteroids, such as inhaled glucocorticosteroids with
reduced systemic side effects, including prednisone, prednisolone, 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

25  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.

30 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 recepfor activity.



Conmparator His
(48S, 7R, 8aR) - 48- benzy1-7- (di f | uor onet hyl) - 7- hydroxy N (2-

et hyl pyri fighedgdzzr 48, 5, 6, 7, 8, 8a, 9, 10- oct ahydr ophenant gy@mesigndsd0 0X
am de, having 10the follow ng structure: Comparator | is -

(413S, 7R, 8aS) - 48- benzy1- 7- hydr oxy- N- ( 2- net hyl pyri di n-3-y1)-7-
(trifluoronethyl)-48,5, 6, 7, 8, 8a- hexahydsmphenant hr ene- 2- car boxam de,
having the followi ng structure: 15 WO 2008/ 093227PCT/ | B2008/ 000229
45 Conphr avtatherdembodiment, the invention comprises the use of one or more
(4f387S8a 43be i met.hyl pyrimdin-5

ryar oy 7 g0unds o 41 B PR g huRahe Brpaba GrE comepaiipn At
hr ene- nﬁwmﬂf@teinﬂémmam@nt inBamheldioniraigiest donelitioherhe ubmTpRaIratiPitis K
is (2R 4a8, 10aR) - 4a- benzyl- 7-((2 met hyl pyri di n- 3-yCcar banoy1l) - 2-

(trifl uoIdGFPB@tHW plzpebner’'$1diggase.1 0, 1 Car oct ahydr ophenanth ren-2-y1
i sobugyl Car b?ﬁ@bﬁeséa@mveat.émslstaqhdn%srtae%éleﬁbﬁé%r mokE cERPLERaS 8PsAls of

Exanple 2 into Exanple Caco- 2 nmonol ayer is an in vitro
tissue cmet meéermﬁmxsent@m fﬂhéfelpﬁf&tt@ﬂmﬂél CO@mqsﬁému @I medisemené fardregting ene

human cobpmoﬁ%géﬁghc\%sgggaﬁgc gﬁ\?(%’tﬁf)ﬂisz éjct:o““ ly differentiated

ent erocytes eren |ated t hese cell s have tight
junctions and express various biochem cal processes such as active

ef f I ux tr qé orters 15i ncluding P-glycoprotein (P-gp). Wth this
nmodel , i gﬂﬂ?% Tble to deternine the apparent perneability (Papp)

of a1@0Wp0undTﬁ§rc@ﬁﬁaddn@sRﬁ|tﬁélﬂ‘égerﬁﬁﬁ@erﬁloﬂehiayrﬁmpfé}:)a@éd uémg%hBBmethods
Assay |sH[lpl)Jerforrred wth Caco-2 ce|l]l nonolayers to determne co

nd
Papp’ f r offualr@ienibenq @egewa%@ehcrﬁﬁ:@em%wn% SXRPIBeRiA PRIV s’ detailed
lumi nal gty tﬁé‘?é%cg%hs(éﬂ %ﬂ)s ﬁmg@@uﬁ&nbaémernt 2R caRTed BUESH ididbble

epi theliumthat nay 20seen I ntestinal absorption.
Exanpl e golygaksrughiciaingay bed@adlfwsefegtaé rigyecne ckilleddn dbg |arhohelggnig synthesis,

o cal coRaPIRR ST ol GEER 3P RBRTWARR S tBRAIG ronk fac B witn

in bash tH@stamngahamndlsbersad:tanBD ahe dutepraediakst sr prcWDcts at the temperatures at
2008/ 0932 CEE/ 1B2008/ 000229 406 Q data indicates,a nec éa sm lvent
i nvol vi ntfj’ BIBRGIANSATESRIETY BY %)9'89% reg-tieR JRAY §Scafiigd outin one solven

menbr aneob@ﬂﬂxt@i&@flm@reph@pbﬁémrﬁ ODependihg drhehé raetidilarateaction step,
epithelia, foll owed absorBtlon of Exanple 1 across the Caco 2 cell

nmonol ayepm(a@_lggol\r@gﬁioga pggle @ﬁ{%%l))n step may be selected.
Preparation of compounds of the invention can involve the protection and

20  deprotection of various chemical groups. The need for protection and deprotection, and
the selection of appropriate protecting groups can be readily determined by 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.

25 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.

30 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 iflustration and are
not intended to be limiting.



50ral dosing of Exanple 2 (30 and 200 ng/kg) in partal
vein-cannul ated rats resulted in the detection of Exanple 1, but not
Exanpl e 2, wioghho$3h vein plasma sanples over a four-hqitrT,]hhmmong
peri od. These resul ts indicated the occurrence of intestinal
first-pass hydrolysis of Exanple 2 to Exanple 1 and sel ective

I ntestinal absorption of Exanple 1. 10BExanpl e 2 denonstrates enhanced
solubility and intrinsic dissolution, which results in an inproved
oral absorption profile in rats vi a SCHEMESRd exposure (1.61 pghr/nmL
[vs. 0.46 pghr/nmL for Exanple 1]) and Crax (0.59 pg/nL [vs. 0.13
pg/ mL for Exanple 1), as well as decreased tinme to Crax (0.8 hr
1.5 hr for § ' el | p

X S}D n dRgso. The bioa Zh | Pynplidifie Exa
i nproved co @ 'ths%‘gﬂ-f—i—ﬁ A
= 17% f or BEXampl &-1). | N VIZPROD&T A legg%\/y B 81 05
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The 1(R)-Benzyl-5-bromo-9(S)-hydro-10(R)-hydroxy-10(R)-methyl-
tricyclof7.3.1.0*"jtrideca-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,

10 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

O o » 0
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3. CHgl/DMF
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The (48S,7R,8aR)-43-benzyl-7-hydroxy-N-(2-methylpyridin-3-yl)-7-
5 (trifluoromethyl}-4b,5,6,7,8,8w,9,10-octahydrophenanthrene-2-carboxamide was

prepared as described in Scheme B.

SCHEME C
Sy
0 O‘ H 1) 5-methyltetrazole, DCM
- 2) H202
o
10 B'?

5-amino-2,6-dimethyl-1,3-pyrimidine
LIHMDS, THF
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The (2R,40.S,10aR)-4a-benzyl-7-((2-methylpyridin-3-yl)carbamoyl)-2-
(trifluoromethyl)-1,2,3,4,4c,9,10,10a-octahydrophenanthren-2-yl dihydrogen phosphate
of C-3 was prepared as described in Scheme C. Bn depicts benzyl.

S SCHEME D

Ha /MeOH / Pd(C)

.

N™ %
I/

Z3

10
The (2R,40.5,10cR)-4a-benzyl-7-((2-methylpyridin-3-yl)carbamoyl)-2-
(trifluoromethyl)-1,2,3,4,40.,9,10,10a-octahydrophenanthren-2-yl dihydrogen phosphate
of C-3 was prepared as described in Scheme D. Bn depicts benzyl. Ph depicts phenyl.
15 SCHEME E

Ph  TFA/CHyCl,
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O PIOBH
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Chromatography

The (2R,40.S,10aR)-4o-benzyl-7-((2-methylpyridin-3-yl)carbamoyl)-2-(trifluoromethyl)-
1,2,3,4,40,9,10,10a-octahydrophenanthren-2-yl dihydrogen phosphate of C-3 was
prepared as described in Scheme E. Bn depicts benzyl. Ph depicts phenyl.

5
H. PREPARATIONS AND EXAMPLES
Starting Material A-8 is 1(R)-Benzyl-5-bromo-9(S)-hydre-10(R)-hydroxy-10(R)-
methyl-tricyclo[7.3.1.0>"]trideca-2,4,6-trien-13-one as depicted by the following formula:
o -
? OH
CHj
Br
10

Preparation 1: (S)-4a-benzyl-7-bromo-2-ethoxy-3,4,4a,9-tetrahydrophenanthrene

l O._-CHa
O‘ B-2

Starting Material A-8 (450 g; 1.17 moles) was dissolved in ethanol (4.5 L) at ambient
15 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

20  until the intermediate enone was consumed. The mixture was slurry at this point. 21%
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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)
20 were formed as the substrate was converted into product. The end point of the reaction

[
as a nmaxi mal inhibitor and

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

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

15  (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

20 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, CDCl3) & 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, CH», CH-H), 2.63 (d, J= 15 Hz, CH-H), 2.22-1.72

25  (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.
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Preparation 5: (4fS,80.R)-methyl 4p-benzy!-7-oxo-4B,5,6,7,8,8¢,9,10-

octahydrophenanthrene-2-carboxylate

of
(LT
/O

HsC B-8
C

The (4BS,8a.R)-methy! 43-benzyl-7,7-(1,2-ethylenedioxy)-48,5,6,7.8,8a.,9,10-

5  octahydrophenanthrene-2-carboxylate (150 g, 382 mmol, which may be prepared as
described in Preparation 4) was dissolved in dichloromethane (630 ml). Water (270 ml)
was added with stirring followed by trifluoroacetic acid (73 ml. 1150 mmol) via drop
funnel over 30 minutes, maintaining the internal temperature below 30°C. After the
addition was complete, the reaction was heated at 40°C for 2 hours. In process check

10 indicated incomplete reaction with around 9% (area percent) starting material. The
layers were separated and fresh water (270 ml) and trifluoroacetic acid (31 ml) was
added. The reaction mixture was heated at 40°C for 1 hour. This process was
continued until the starting material was consumed. The organic phase was washed
with 5% aqueous sodium bicarbonate (300 ml), water (300 ml) and dried over MgSO4

15 and concentrated to dryness to give 126.4 g of the title compound (representing a 95%
yield). "TH 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).

20  Preparation 6: (43S,7R,8aR)-methyl 4B-benzyl-7-hydroxy-7-(trifluoromethyl)-
43,5,6,7,8,8u,9,10-octahydrophenanthrene-2-carboxylate
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The (4pS,80R)-methyl 4B-benzyl-7-ox0-4B,5,6,7,8,8a,9,10-octahydrophenanthrene-2-
carboxylate (118g, 0.339 mole, which may be prepared as described in Preparation 5)
dissolved in dichloromethane was chilled to -560°C. The solution became turbid. 1.0 M
Tetrabutylammonium fluoride a solution in THF (3.4 ml, 0.003 mol) was added with no
appreciable temperature change. Trifluorotrimethylsilane (72 ml, 0.51 mol) was added
over 20 minutes with a color change to bright orange fo light red in color. The reaction
mixture was held at -50 °C for about 2 hours and then allowed to warm to 0 °C.
Tetrabutylammonium fluoride (340 ml, 0.34 moles) was added very slowly at 0 °C, fo the
reaction mixture over 45 minutes. An exotherm was observed with gas evolution. The
reaction mixture was stirred 10 minutes and HPLC analysis indicated complete
desilylialation. Water (1 L) was added fo the reaction mixture and with vigorous stirring
and allowed to warm to room temperature. The organ"ic layer was washed with water (1
L). The organic layer was concentrated and chromatographed to produce 72 g, 51% of
the title compound, with an additional 32 g of impure product. 'H NMR (DMSO) & ppm:
7.70 (s, 1H), 7.37 (d, J=8.1 Hz, 1H), 7.09 (m, 3H}, 6.5 (dd, J=1.2, 6.6 Hz, 2H), 6.38 (d,
J=8.4 Hz, 1H), 3.80 (s, 3H), 3.80 {m, 2H), 3.09-1.21 (m, 13H).

Preparation 7: (438,7R,8aR)-methyl 4B-benzyl-7-(bis{benzyloxy)phosphoryloxy)-7-
(trifluoromethyl}-48,5,6,7,8,80,9,10-octahydrophenanthrene-2-carboxylate

C-1

The (4BS,7R,8a.R)-methyl 43-benzyl-7-hydroxy-7-(trifluoromethyl}-4B,5,6,7,8,8c,9,10-
octahydrophenanthrene-2-carboxylate (5.0 g; 11.8 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 agueous
phase was separated from the organic phase. The organic phase was washed with



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 WO

2008/ 093224 QR B2A08/ 000229 51 4 115226 -3.18296 -1. 62
“1 06605 VSAMHIE 77645 7. 860405 22. 38358 Ferhdabdagis

40

10% sodium meta-bisulfite (50 mL). The organic phase was dried with anhydrous
magnesium sulfate and concentrated. The crude product was purified by silica gel
chromatography with 15% ethyl acetate in hexanes. The purified title compound (8.41
g; 94% yield) was obtained as a colorless oil that contained 6% ethyl acetate by weight.
5 THNMR (DMSO): 8 1.31 (t, 1H), 1.63-1.92 (m, 3H), 2.05-2.35 (m, 3H), 2.63 (d, 1H),
0 2.75-3.16 {m, 4H), 3.80 (s, 3H), 5.13 (m, 4H), 6.43 (d, 1H), 6.49 (m, 2H), 7.04-7.17 (m,
3H), 7.33-7.42 (m, 12H), 7.71 (d, 1H).

Preparation 8: dibenzyl (2R,4a.S8,10aR)-4a-benzyl-7-((2-methylpyridin-3-
10  yl)carbamoyl)-2-(trifluoromethyl)-1,2,3,4,4¢,9,10,10a-octahydrophenanthren-2-yl
phosphate

The (4BS,7R,8aR)-methyl 4p-benzyl-7-(bis(benzyloxy)phosphoryloxy)-7-
(trifluoromethyl)-4p,5,6,7,8,8a,9,10-octahydrophenanthrene-2-carboxylate (7.9 g; 11.6

15 mmol, which may be prepared as in Preparation 7) and 3-amino-2-picoline (1.3 g; 12.2
mmol) were mixed together 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 exiracted

20 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

25 {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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Example 1: (4BS,7R,80.R)-4p-benzyl-7-hydroxy-N-(2-methylpyridin-3-yl)-7-
(trifluoromethyl)-4B,5,6,7,8,8a,9,10-octahydrophenanthrene-2-carboxamide

The (48S,7R,8a.R)-methyl 4B-benzyl-7-hydroxy-7-(trifluoromethyl)-43,5,6,7,8,8c,8,10-
octahydrophenanthrene-2-carboxylate (10 g; 23.9 mmol, which may be prepared as
described in Preparation 6), and 3-amino-2-picoline (2.71 g; 25.1 mmol) were dissolved
in toluene (200 mL). The 1M lithium bis(trimethylsilyl)amide in tetrahydrofuran (74.1 mL;
74.1 mmol) was added at a rate such that the temperature was maintained below 35°C.
There was a mild exotherm and a solid precipitated during the addition. The mixture
was held an additional 30 minutes after the addition. Water (250 ml) was added fo the
mixture. There was a mild exotherm and the solid dissolved. Ethyl acetate (50 mL) was
added to the mixture to ensure the product did not precipitate. Stirring was stopped to
allow the phases to separate. The aqueous phase was removed. The organic phase
was washed with water (250 mL). Solvent (230 mL) was distilled at atmospheric
pressure from the organic phase. The mixiure was cooled to ambient temperature.
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,40.8,100.R)-4a-benzyl-7-((2-methylpyridin-3-yl)carbamoyl)-2-
(trifluoromethyl)-1,2,3,4,40,9,10,100-octahydrophenanthren-2-yl dihydrogen
phosphate
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The dibenzyl (2R,4a8,10aR)-4a-benzyI-7—((2—m‘ethylpyridin-3-yl)carbamoyl)—2-
(trifluoromethyl)-1,2,3,4,40.,9,10,10a-octahydrophenanthren-2-yl phosphate (6 g; 7.9
mmol, which may be prepared as described in Preparation 8) was dissolved in methanol
(120 mL). 5% palladium on carbon (63% water) (1.3 g; 0.4 mmol) was added to the
mixture. The mixture was treated with hydrogen (50 psi) at room temperature. The
reaction stalled with 12% of the monobenzylic intermediate remaining. The mixture was
filtered through a pad of Celite®. Fresh catalyst (1.3 g) was added to the solution and
resubmitted to the hydrogenation conditions. Once the reaction was completed, the
mixture was filtered through a pad of Celite®. The solution was concentrated to about
60 mL by distillation and not by using a rotary evaporator. During the distillation a white
solid precipitated. The mixture was cooled to ambient temperature. The mixture was
filtered and the solid washed with methanol. The solid was dried in a vacuum oven at
70°C. The compound of the present example (3.36 g; 75% vield) 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).

. 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-
ylymethyl}-7-(3,3,3-trifluoropropyl)-4p,5,6,7,8,8a.,9,1 0-octahydrophenanthrene-2-

carboxamide, having the following structure:
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Comparator B is (4BS,7R,8aR)-4B—benzyl~N—(3,5—dirﬁethylpyrazin-2-yl)—7-hydroxy-
7—(trif|uoromethyl)—4B,-5,6,7,8,8@,9,10—oétahydrophenanthrene-2-carboxamide, having

the following structure:

GH3
N

5 ) ,
Comparator C is (4pS,7S,8aR)-4p-benzyl-7-hydroxy-N-(2-methylpyridin-3-yl)-7-
(3,3,3-trifluoropropyl)-48,5,6,7.8,8¢,9,10-octahydrophenanthrene-2-carboxamide, having
the following structure: ' |
l:
10 Comparator D is (4[38,7R,8aR)—4B-benzyl-?-'hydroxy-N-(4—methylpy[idin-3-yl)-7-

(trifluoromethyl)-4B,5,6,7,8,80,9,10-octahydrophenanthrene-2-carboxamide, having the

following structure:

Comparator E is (48S,7R,8a.S)-4p-benzyl-7-hydroxy-N-(2-methylpyridin-3-yl)}-10-
15 oxo-?—(triﬂuororhethyl)-4 B,5,6,7,8,80,9,10-octahydrophenanthrene-2-carboxamide,

having the following structure:

v



1.5 0.46 1.82 2.91 >10 Conparator A 60 37 Conparator B 2.9 >10
1.64 2.91 2.39 >10 Conparator C 2.0 >10 0.27 1.33

WO 2008/093227 PCT/1B2008/000229

Comparator F is (48S,7R,8aR,10R)-4B-benzyl-7,10-dihydroxy-N-(2-
methylpyridin-3-yl)-7-(trifluoromethyl)-4B,5,8,7,8,80,9,10-octahydrophenanthrene-2-

carboxamide, having the following struciure:

Comparator G is:

CH;

.o H
NN
! ~

Comparator H is (4BS,7R,8aR)-4p-benzyl-7-(diflucromethyl)-7-hydroxy-N-(2-
methylpyridin-3-y1)-48,5,8,7,8,8a.,9,10-octahydrophenanthrene-2-carboxamide, having

10 the following structure:

Q
X

3

N7 ™
I/

Comparator | is (4pS,7R,80.8)-4B-benzyl-7-hydroxy-N-(2-methylpyridin-3-yl)-7-
{trifluoromethyl)-4B,5,6,7,8,8a-hexahydrophenanthrene-2-carboxamide, having the

H
\-_ NH N CFs
or
CHs
15

following structure:
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~ Comparator J is (4BS,7S,8aR)-4B-benzyl-N-(2,4-dimethylpyrimidin-5-yl)-7-
hydroxy-7-(3,3,3-trifluoropropyl)-48,5,6,7,8,8a.,9,10-octahydrophenanthrene-2-

carboxamide, having the following structure:

OH
" CF,
GHs ‘
NS
-~
CHJ?,\N ©

Comparator K is (2R,40.5,10aR)-4a-benzyl-7-((2-methylpyridin-3-yl)carbamoyl)-2-
(trifluoromethyl)-1,2,3,4,40,9,10,10a-octahydrophenanthren-2-yl isobutyt carbonate,

A
ye
ok

F

having the following structure:

- 0]
Conversion of Example 2 into Example 1

The Caco-2 cell monolayer is an in vitro tissue culture model of the intestinal
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 madel, it is possible to determine the apparent
permeability (Pagp) of a compound across the polarized Caco-2 cell monolayer.

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

Examb!e 2 did not significantly traverse a Caco-2 cell monolayer (A—B, Papp =
1.156® cmisec), whereas application of Example 2 to the apical compartment resuited in
a significant elevation of Example 1 in both the apical and basolateral compartments.
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The data indicates a mechanism involving dephosphorylation of Example 2 to Example
1 via membrane-bound alkaline phosphatases located in the intestinal epithelia,
followed by absorption of Example 1 across the Caco-2 cell monolayer (A—B, Papp=
37.5¢° cmisec).

Oral dosing of Example 2 (30 and 200 mg/kg) in portal vein-cannulated rats
resulted in the detection of Example 1, but not Example 2, in portal vein plasma samples
over a four-hour time period. These results indicated the occurrence of intestinal first-
pass hydrolysis of Example 2 to Example 1 and selective intestinal absorption of
Example 1.

Example 2 demonstrates enhanced solubility and intrinsic dissolution, which
results in an improved oral absorption profile in rats via increased exposure (1.61
pgehr/mL [vs. 0.46 ug+hr/mL for Example 1]) and Cmex (0.59 pg/mL [vs. 0.13 ug/mL for
Example 1]), as well as decreased time t0 Crmax (0.8 hr [vs. 1.5 hr for Example 1]) in
dogs. The bioavailability of Example 2 was improved compared with Example 1 in rats
(F = 59% for Example 2; F = 17% for Example 1).

IN VITRO DATA
Name GIE5FOP c ""GM % | [I‘l;'-bﬁ't' legc:x 0 [TN.F?'.
(nM) s0 (NM} | % Inhibition (nM) % Inhibition
Example 1HCL 1 431 400 76.9 92.1 (28.87° | 77.1 (62)
Example 1 free
base .360 86.1
Example 2 79.0 (42 | 60 (177 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

3 indicates additional results that were found.
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scores (B9 MB-it SR SteRi et HORHS 8Erume YA hdnl 1RAREGen, Grand Island, NY). A549
cells were plated at a density of 30,000 cells/well in 98-well plates and incubated
overnight at 37°C and with 5% CO,. The cells were serum-starved by replacing the
growth medium with serum-free Kaighn’s F-12K medium with penicillin-streptomycin (10
U/mL) and, again, incubating overnight at 37°C and with 5% CO.. On the third day, the

20  medium was replaced with fresh serum-free medium and the cells were incubated 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-1p (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,

25 (aithersburg, 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

30 were generated using GraFit 5.0 data analysis software (Erithacus Software Ltd.,

Surrey, UK).

TNFc ICsp 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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EX VIVO HUMAN WHOLE BLCOD ‘

30 This study compares the inhibition of IL-1(, 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.
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compound + 10 pl DMSO), followed by diluting each serial dilution 1/167 into vehicle

solution (2% DMSO, 30% ethanol (AAPER Alcohol and Chemical Company), and 68%
phosphate buffered saline (Dulbecco’s Phosphate Buffered Saline without calcium
chloride without magnesium chloride, Invitrogen Corporation, Carlsbad CA). Compound

15  or vehicle was added to blood in 10 pl aliquots as triplicates. The final concentration of
each prednisolone and Example 1 in the assay ranged from 1000 nM to 0.457 nM.
Comparator A concentrations ranged from 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-

20  Aldrich), stored in aliguots of 100 pg/ml in RPMI at —20°C, was diluted 1/50 in RPMI to
make a working stock solution. After 60 minutes of incubation, 10 pl of the prepared
LPS working stock was added to the blood to a final concentration of 100 ng/mi, 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

25 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 ul of human

30  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 serfal dilution to achieve final concentrations
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were again washed 3 times with wash buffer. Detection antibody was diluted in human
plasma/serum antibody diluent to 1 pg/ml and added to the plate at 20 pl/well. Plates
5 were incubated as before for 60 minutes and washed again. Read Buffer T (4x) was
diluted 1:1 with mgH20 to 2 times concentration and 150 pl added to each well. Piates
were analyzed on the SECTOR Imager 6000 (Meso Scale Discovery) to generate raw
signal values.
IL-183, IFNy, IL-6, and TNFa sample values were verified to be within the
10 calibrator standard curves. Individual values were compared fo positive and negative
controls (vehicle treated blood with LPS and vehicle freated blood without LPS,
respectively) to generate % inhibition. Triplicate values were averaged for each donor.
The values for two donors were averaged (only one donor was used for IL-1B) and
graphed using 4-parameter fit curves in the GraFit 5.0.11 application.
15

Mean Values of Prednisolone Inhibition

Concentration IFNy TNFa IL-18 IL-6
(nh)
(% 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 TNFu iL-18 IL-6

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

1000
333.3333
111.1111
37.03704
12.34568

78.72981
73.47381
60.63503
51.01941
26.70902

38.06288
36.04024
27.35287
18.68644
0.415215

53.51043
57.75726
39.67173
38.24203
21.54167

8.053268
2.1505
0.943985
-0.82783
-0.36883




The di ssoci ation i ndex was based on the follow ng tenets: 1)

Di ssoci ation required a dose-margi n between bi omarkers of

I nf | anmat | @i Bohesdaele- 5 ef fects and was defined by the g@nmddodioodbs
Si de- ef fect endpoint Anti-inflanmmatory endpoint For exanple: Dl =
osteocal ci n supprepression (OC) ED50 (or EAUC501 TNFa supprepression
(TNFa) ED50 (or EAUCso). 10 2) The DI ob61a conmpound can be consi dered
relative_to that observed with prednisolone, its clinical conparator,

The correct ed, pt5226r mal i zed-3018288s def i rlefi 222 conpotrh@0862 di vi ded08§o2
pr edni sol one 1[#71748D SSOCI AT. TM43NDEX (EBS®4Gd El p22B8i¥YE OC/ BNF2H95
(ED50) OC/ TNEeuA72230) Exanpleegdzdy ee bages6133 >5. 423.8p4%@r at or -1A36819

0.62 Conparator B I.46 >3.44 Conparator C 3. /74 Z. 14 Conpar at or D
0.80 <0.15

Mean Values of Comparator A Inhibition

Concentration IFNy TNFe IL-18 IL-6
(n)
(% inhibition) (% inhibition) (% inhibition) (% inhibition)
3000 28.02163 -3.03631 16.37219 -1.97032
1000 16.52981 -5.43701 14.96801 -0.88954
333.3333 -6.31952 -4.61436 12.23526 -2.8341
111.1111 8.737671 -3.82374 8.59594 -3.49518
37.03704 -9.80677 -4.19291 17.27236 -3.52461
12.34568 0.016012 0.030908 22.84851 -1.12581
4.115226 -1.69672 -0.86051 22.01534 -4.3436
1.371742 18.09167 18.1316 31.97474 1.459164
.5 INVIVO DATA
Therapeutic | Therapeutic TNFa TNFa Osteocalcin | Osteocalcir
Name mCIA mCIA Suppression | Suppression | Suppression | Suppressiol
(EDsu dOSG) (EDsu dose) (ED5D dose) (EDsu dOSB) (EDso dOSe) (EDso dOSE)
Exampe | 0.4 1.5 0.46 1.82 2.01 >10
Coma\arator 60 37
Comparator 2.9 >10 1.64 2.91 2.39 >10
Comparator 2.0 >10 0.27 1.33 1.01 2.84
Comparator 1.47 >20 1.18 3.06
Comparator 0.5 26 0.14 1.18 0.17 1.71
Comparator | »1g >10 2.11 5.67 1.19 >10
Comparator 0.6 3.0 2.90 3.33 1.12 7.27
Comparator 0.23 0.72 0.51 1.46
Comparator | 47.0 >20 0.73 5.45 5.20 >20
Comparator | 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.



Conparator E 1.21 1.45 Conparator F 0.56 >1.76 Conparator G 0.39 2.18
Conparator H 2.22 2.03 Conparator | 7.12 >3.67 Conparator J 8.11 4.53
Predni sol owe.20d8/@®3223. 24 Exanple 1, Conparator |, Conparct/mzoodohaeh a
DI greater than 5 for OC TNFa (ED50). Exanple 1 and Conparator J had
a DI greater than 4 for OC TNFa (ED80)- WO

2008/ 093227PCT/ | B2008/ 000229 56 92
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Mouse Collagen-induced arthritis (mCIA)

Mouse Collagen-induced arthritis is a commonly used chronic, preclinical model
of rheumatoid arthritis in which joint swelling and bone destruction occur following
immunization with type [I collagen. Reduction of disease incidence and severity has
been shown previously to be predictive of disease-modification and signs and symptoms
mitigation, respectively, in a ciinical setting.

in the traditional mCIA model, male DBA/J mice were immunized with 50 pg chick
type Il collagen {cCll) in complete Freund's adjuvant and then boosted 21 days later
with 50 pg cCil in incomplete Freund’s adjuvant. Treatment with compounds was
initiated on the morning of the boost and continued for 56 days. The effectiveness of
treatment was measured by disease incidence {i.e., number of mice showing any sign of
disease) and disease severity, both of which were measured twice a week.

In the therapeutic mCIA model, induction of disease incidence and severity was
synchronized via LPS stimulation. Male DBA/J mice were immunized with 100 ug of
bovine type Il collagen (bCll) on day 0. All mice received an intraperitoneal injection of
20 pg of LPS on day 28 and disease was allowed to develop through day 34. Atday 34,
all mice had disease (incidence = 100%) with an average severity score of seven.
Dosing of compounds was initiated in the therapeutic mode on day 34 and continued
through day 49. Different treatments were compared by measuring 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 (EDso) and less than 1 for mCIA (EDso).

TNFa 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



CORRECTED I SSOCI ATI ON | NDEX ( EDoo and EO\I) BASED ON PREDNI SOLONE
Nane OC/ I NFa (EDso) OC/I NFa (Mao) Exanple 1 free base 5.70 >1.69

Conpar at or wiy Beddszonparator B 1. 32 >1. 06 Conpar at or Cp@yfsszgm@@zg
Conparator D 0.73 <0.05 Conparator E 1.09 0.45 Conparator F 0.50

0.54 Conparator G 0. 35
53

suspensions were homogenized using a Polytron PT-3100 tissue homogenizer to create
a very fine suspension and were then sonicated for 10 minutes using a water bath
sonicator. Aliquots of each suspension were made for daily dosing at 0.2 mi/dose.
Swiss Webster female mice, 10-12 weeks old, 28-29 grams, {Taconic, Germantown,
5 NY)were used in accordance with the guidelines of the Institutional Animal Care and
Use Committee and in accordance with NIH guidelines on laboratory animal welfare.
Mice were acclimated in the Pfizer animal facility for three fo seven days prior to being
utilized in a study. Prednisolone and compounds were administered by oral gavage for
a total of 28 days. Each treatment group contained 5-10 mice. To establish a dosing
10  regimen for the studies, a pilot pharmacodynamic time course experiment was
conducted to quantify TNFo. repression after a single EDgo dose. Compounds which
suppressed TNFg were dosed QD, while compounds which did not suppress TNFo.
>50% out to 24h were dosed BID.
Body weights were measured on the first and last day of each experiment.
15  Blood samples were obtained after three weeks of dosing for a steady-state
pharmacokinetic (PK) analysis. To assess compound effects on LPS-induced TNFa,
all mice received an intraperitoneal injection of LPS (Salmonella typhosa, L-7895;
Sigma-Aldrich, St. Louis,) 2.5 hr after the last dose on day 28. Mice were sacrificed 90
minutes after LPS administration. Serum samples were quantified for osteocalcin and
20  TNFo using the multiplex assays (Linco Research, 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
25  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
30 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 EDsq and EDgo values



0. 67 Conparater H 2.00 0.63 Conparator | 6.41 >1.13 Conparator J 7.31
1.40 Exanple 1, Conparator |, Conparator J had a corrected DI
greater thwo B0d/ee223 OC/ TNFa (ED50). Exanple 1 had a corcremzes/omizze
greater than 1.50 for OC TNFa (E080). EAUCso AND EADD8o Drug
exposure, defined as drug plasma concentrations integrated over tine
(AUC), was used to nmake phar macodynam dd4conpari sons between

predni sol one and 10Exanple 1. Due tq the short Bal f-1ives

pr edni soverecalpidaied ydsing an inverse crlpsationAprpgaoh? feW§%§qH€'(,18 A8

for nmor es?%ﬁﬁm%ﬁ;{ﬁ%frahf\%tﬁwo 24 hr) values. Due to blood vol ume
nplin mtations in mce, AUC(0-4 hr) values were used to nmake

phar rracodynanEBso(ﬂndrﬁDsos\@H@S arertbel dpses Omeg/igDaeouitedhio respigha ,59%) or 80%
Exanpl e éf?é%% r%spe&fveljy, BH% ﬂr{l&!ﬂgr W E%%‘%E’ﬁ& EDgq values were obtained for
5 the various endpoints using a four-parameter logistic fit. For compounds which were
tested multiple times, EDsp and EDgp values were obtained using four-parameter logistic
fits of the combined data from multiple experiments. For compounds which did not
achieve an 80% effect, the EDgp value is designated as >10 mg/kg or >20 mg/kg,
depending on the highest dose tested.

10
House dust mite model of asthma

Mice were treated with three doses of Example 1 (0.1, 1 and 10 mg/kg, p.o.,

b.i.d.) or prednisolone (0.1, 1 and 10 mg/kg, p.o., b.i.d.). Separate groups of animals
~ were treated with the respective vehicles, and no effect inflammatory cell influx into
15  house dust mite-induced BAL inflammatory cell influx was demonstrated.

Example 1 mitigated cell infiliration into BAL fluid dose-dependently. Evaluation
of BAL fluid cell types using flow cytometry showed significant reductions in eosinophils,
neutrophils, lymphocytes and T-cells. In comparison, prednisolone conferred similar
reductions in BAL fluid cell infiltration at similar doses (data not shown).

20

Example 1 | Total cells | Eosinophils | Neutrophils | Lymphocytes T-cells

(mg/ka) (% (% (% (% 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

25  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



EAUCgo EAUC50 Serum TNFa 0.81 0.95 0.22 0.33 Serum osteocal cin 0.56
1.60 1.30 4.20 Cortical bone formation rate (BFR) 0.09 0.60 0.27 1.55

Di sease I ngiotem@ztatr adi tional nCl A) 0.25 0.60 0.04 0. 1cPABaRm60229
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osteocalcin and LPS-induced serum TNFa are accepted clinically as predictive for bone
formation and anti-inflammatory efficacy, respectively.

The dissociation index was based on the following tenets:
1) Dissociation required a dose-margin between biomarkers of inflammation and side-

effects and was defined by the formula:
D] = Side-effect endpoint

Anti-inflammatory endpoint

For example: DI = osteocalcin supprepression (OC) EDsq (or EAUCsq)
TNFa supprepression (TNFa) EDsg (or EAUCs).

2) The DI of a compound can be considered relative to that observed with prednisolone,
its clinical comparator. The corrected or normalized DI was defined as compound DI

divided by prednisolone DI.

ISSOCIATION INDEX (EDso and EDgo)

NAME OC/TNFc. (EDsp) OC/TNFa. (EDgo)
Example 1 free base 6.33 >5.49
Comparator A 0.62
Comparator B 1.46 >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 2.18
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
(EDsg). Example 1 and Comparator J had a DI greater than 4 for OC/TNFa (EDso).
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CORRECTED DISSOCIATION INDEX (EDsp and EDgo) BASED ON PREDNISOLONE

Name OC/TNFa (EDso} OC/TNFo. (EDgo)
Example 1 free base 570 >1.69
Comparator A 0.56
Comparator B 1.32 =1.06
Comparator C 3.37 0.66
Comparator D 0.73 <0.05
Comparator E 1.09 0.45
Comparator F 0.50 >0.54
Comparator G 0.35 0.67
Comparator H 2.00 0.63
Comparator | 6.41 >1.13
Comparator J 7.31 1.40

Example 1, Comparator |, Comparator J had a corrected Di greater than 5 for
OC/TNFa (EDsq). Example 1 had a corrected DI greater than 1.50 for OC/TNFe (EDeo).

EAUCs; AND EAUG,,

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 to
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) (ng*hr/mL)
EAUCso EAUCso EAUCs5 EAUCgp
Serum TNFo 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
(fraditional mCIA)
Disease severity 0.38 1.19 0.09 0.19
(therapeutic mCIA)




0.2 0.5 3.0 8.2 Corrected Dissociation |Index

OC/ TNFaa 8.4 7.5 BFKR/

TNFaa 12.0 7.8 BFR/ di sease incidenceb 17.0 15.5 BFR/ di sease

severityb wbobkbér24 a Data conpared in mce in the sanecmpdekoodde
Dat a conpared across mce in different nodels using plasm exposure
to normalize. BFR, bone formation rate.
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Dissociation Index
OC/TNFo? 0.7 1.7 5.9 12.7
BFR/ TNFa? 0.1 0.6 1.2 4.7
BFR/disease 0.4 1.0 6.8 15.5
incidence®
BFR/disease 0.2 0.5 3.0 8.2
severity®
Corrected
Dissociation Index
OC/TNFo? 8.4 7.5
BFR/ TNFo? 12.0 7.8
BFR/disease 17.0 15.5
incidence®
BFR/disease 15.0 16.4
severity®

# Data compared in mice in the same model.
b Data compared across mice in different models using plasma exposure to normalize.

BFR, bone formation rate.

EAUCs, AND EAUCg DATA SET 2

Parameter Example 1 Prednisolone
28-day repeat dose model EAUCsq EAUCg EAUCs EAUCg
Serum TNFa 0.22 0.33 0.82 0.95
Serum osteocalcin (OC}) 1.31 4.15 0.56 1.64
Cortical bone formation rate
(BFR) 0.35 1.76 0.10 0.66
Disease incidence (traditional . .
mCIA) 0.10 0.50
Disease severity (therapeutic 0.09 0.19 . 0.38 1.19
mCIA)
Disease incidence (therapeutic
mCIA) 0.12 0.33 0.68 1.38
(CI‘,jolgrected dissociation indices EAUCsg EAUCso
OC/TNFa 8.6 74
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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Cortical Bone Histomorphometry to determine BFR

During the in-life portion of each study, mice received two intraperitoneal (i.p.)
injections (20 mg/kg, 100 ml/mouse) of calcein (C-0875; Sigma-Aldrich, St. Louis, MO)
on days 1 and 26 for bone histomorphometry measurements. Calcein incorporates into
the bone mineral and allows measurement of bone formation rate. Calcein was
dissolved In 2% sodium bicarbonate. During the tissue harvest, the leit tibiae were
excised and cleaned for cortical histomorphometry measurements. After all skin and
muscle were removed, tibiae were placed in 70% ethanol (4°C) in the dark for a
minimum of 24 hours.

Ground transverse sections were used for histomorphometric analysis of cortical

" bone. Bones were sectioned using a low-speed saw (Isomet, Buehler, Lake Bluff, IL)

equipped with a diamond wafer blade. The end of each tibia was removed proximal to
tibia-fibula synostosis and a 75 mm cross-section was cut. Using a roughened glass
plate and a cork, sections were ground to ~25 mm until transparent and 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-Aidrich, 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 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 perimster). At

least five samples were measured from each treatment group in each study.



0.10 - 0.50 Disease severity (therapeutic nClA) 0.09 0.19 0.38 1.19
Di sease incidence (therapeutic nClA) 0.12 0.33 0.68 1.38 Corrected
di ssociation indices (D) EAU C50 EAU C80 OCC/ TNFa 8.6 7.4 BFR/

TNFa 16.0 7.6 BFR / disease inci dencg9

1. A compound of Formula I:

or salt thereof.

2. The compound of claim 1, wherein the compound is:

O\ /OH
AN
O/ OH

”’”CFQ,
CH
N7 T
| J 0
or salt thereof.
3. The compound of claim 1, wherein the compound is:

4, The calcium salt of the compound of claim 1.
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conpound of g%f?@uﬁ]@é&ﬁe ﬁwotlﬁsg'é?@f?ﬁ@{ée% g ?r?edlcsanﬁjgr* for t?ne tﬁgrapeuf?‘c and/or
prophylactic treatment of a condition mediated by glucocorticoid receptor activity.

9. Use according to claim 8, wherein the condition is an inflammation related

condition.

10.  Use according to 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.

11.  Use according to claim 8, wherein the condition is rheumatoid arthritis.

12.  Use according to claim 8, wherein the condition is dermatitis.



CH3 (i) 2. The compound of claim 1, wherein the compound is: or
salt thereof. 3. The compound of claim1, wherein the conmpound is:

60 5. The sodiumsalt of the conpound of claim1. 6. A conposition
conprising the conmpound of claim1 or_salt thereof and a carrier. 7.
An in vitro method conpri sing contact? g a glucocorticoid receptor

wi th the conpound of claim1 or salt thereof. 8. Use of a conpound of
Formil 4y Usk Rlcokdihd td BAIES! whifbif ifs EAMHGFLUshih, a medi carent
for the therapeutic and/or prophylactic treatnment of a condition
medi at ed by gl ucocorticoid receptor activity. 9. Use according to

ARSI CERE R TR e e e
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psychoti c | or depression, neuropathy, transplant rejection,
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