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par ent er al m NSt i on T HeT hee ah m Cronee act or s,
need| e-mengfer é%ethjf@mtbe grogm epnisiaing<if éwn@r@damﬂcbre@%sw mcelmeéb@ncmwam atl ons
ar est y gigiain broRshieeRsis, ailidt broRchicbkic NeyBRbrérRMAt&hdls, 8 TrdicRBitSsissataolRsiapal t s,
carbohydra%5 S and bufferi ng agents (preferably to a pHof from3 to 9),

but, foro%8RE*%hplications, they may be nore suitably formulated as a
steril e non-Aagtheoesbodient indvdegra uas ofea enipeuhd assatt of theyeresgsiddventionrdomysarct i on

with a téut.ﬂgao%ﬁmwem QAﬂgml%Hﬁ)R/ aﬁma%cﬁgelak&of w&t%@@pé re%aoyxﬁwamo@a%s.s |n
preparatlono arentera formul ati ons under st erlle cond 111 ons, fo

exanpl &arigyay %Pcﬂ?ﬁ‘i“icf"éea‘ir MHAMMSCHERMAELHTRSS Ba' 1% BERBP SiFegd H%W‘Hbe g§?”&’ndar d
phaomaceudistiog bf memhmoqummwehéuniomaywhrdiml: ctblatumevamnmdred/ digeasd € CdeDY),. CORethat
sol ubi '.h&d&?&hr&rﬁ?&@ghﬁﬁﬂé g m&nQr‘;‘/ eﬂf ﬁfs%ﬂlfa o %8&% d 8, o?%it%sé LR étﬁﬁtﬁ in

the pr (Far ation arent er al I ons e I ncreased e use of
appr opr¢@RRthegs ﬁ'iﬂ%?ﬁ”é?ﬁ RYLEPMST e 8TO9SHRYE aaré"at/%‘é)sfr%'efﬂ %F'é@?@ﬁm&fd'smss

sol ubi |syhgreraa (reRDS) Fa@geRiibS of aBWEBIHYDéragdcaviy cheqat BIoter alug @rbph asd LigiayOn
may be {.S%E&%QJ % %é?at%?\f/ﬁ e _&% S@gﬁé}%’n% %PQétMa %Jhsiggé;]}t%@ l%g_g&,'ofd rel ease

formul ations 1nc ai nea- _ targeted

andSpr ogHanasheds rieprrbaeer ast f@bﬁﬁmﬁ@gr sﬂieCteH érornﬁkﬁaw RoFPnpising l9bateRie Alited. ed

as a SUpRRRpPIcRABthAR, ABrgt a%mmadato;s@mbnam lgd,méaratetdlysfhﬂtar lQBlthuai hdihhhl e£s@ht.a|
ease

et e s, Ot S0 S R P HR TR B PS5 2550 B 0
and serhy-esgtonaisntalriabt@s sasantial astoms otwmwmrmgpmrergca@adm-atoplc asthma,
pol y(dI bwkrﬁﬁuhé SstrRO bPRYsbBaBEd L tHnRCArcidBLiRIREPRIRRS aneTQem ifdtlceSHMM, 8816 8k | on

The co s or salts of the invention ma aso be nlstere topical ly,
(i Or a) F FRyma. 8reupFtiond atrma: i Ct'tv‘éa?tﬁBa% Sﬁ ?%b%‘?{?& 931’5%‘1‘&%)% FVEHul d be
adm ni Stfestied, roo-atidigic skthma, |ﬁ53qmnt@thnha)mlézannfm$yndmranﬂ Ibroscmmlytpose i ncl ude

gels, hydr O%E%res!ar?thvgﬁ\%n uﬁcfahégé @gtﬁgds Srrtr%ém‘g an%f|9&ﬁﬁﬁc§r§re|a@d%hd”&%n %Q%fe%t

dreSSI ngs, f oans CFa ers ants sponges res,
bandagé@mBPﬁif‘grﬁdE}'%%%‘%‘i A 8ub) %6%‘69?@%" ?fasﬁ"t al t@%pfﬁée“ﬁ%?j“'m‘rypu cal carriers

i ncl ude al th\@lpreswﬁrﬁéntlomm’(tﬁméﬁ a @ithod bfit@Hiing cpaditionb alidirgs avhink eleWEaititis,

201Q/0 e | and
2000 OYRERARCT) 002108 04 PL L AL Ul lho R b BOLY SLIML RS, g
exanpl éeJefJ'OFzHatr'trﬁ'SS@iefOS%ch uvgigs, 095'80n'%9bSFP<ﬁ'M? ﬁulﬁﬁwm@?@aﬁ'n(wbﬁﬁer 1999) .
Q her hrBéﬁhBﬁsnfgfadhﬁ}mté‘rﬁhb tPHEbIbjéEt & acsnhwancu @@awdﬁha@bswrnyermyn el ectr ogor ati on

i ont opnor esl resi sono a e or. need| e-f

(o o P Powdlor B rER TREGIoE Eichp L PR bt pthaliptBioid SRR sPhed SRR o

t opi caladamﬁtwngtorta@ swcmyonmwﬁmrwalt aftt@fdprtewnblevqnmmdl ate and/or nodified

relsgase. qu?(tfehﬁgtoia%lrtﬁﬁ’fﬁﬁ’s SREiHALRS EIRBSC étﬂ&hh‘ﬁ!ﬁe Qr%‘ |ﬁ‘f)é‘ﬁ%ator§é'i§éa%b BRHoaing

ul sed- ete and r anmed
P anameQJom?s wﬁlch evenﬁja swell, becom palrgf I, and experlence dSegradatlon of cartilage, bone,

and ligaments of the joint. A result of rheumatoid arthritis is deformity, instability, and stiffness of the joint



10l nhal ed/ I ntranasal Adm nistration The conpounds or salts of the

i nvention can also be adm nistered intranasally or by inhalation, typically
in the fovonofoa3dsy powder (either alone, as a m xturepCraB2e%esspie, in a
dry bl end swdriify wiRttRsigint. The pRitsaletdrisatt ot 6 MYOK MiabRaktk] Marg.fadas, ixampl e,

m xed Wle%ghc% C()j?s os%olnpl 9y |hflueHcefnhg§re]\t!%Pnoo§9nhaqr’segye E’chplljel \plﬁ‘) rhéJrr?art%lga& |¥s P}gV\dGI‘

|nhaler as ‘an aéero sb urrsed
at oni seeve ppid equss 900§€¢ml %ﬁr%rmp%\@m |Qﬂ§| Regods| b carmrissippavitbely ﬁ@ﬁasesorta@tq@ri@duce a

fine mMgdgressRE dB&RY]WS&Y maWBetsE)\Aer r¥id. RAEEMAtEI€ atdis ﬁ’lgy SKa® b'udd@tm/ Q\/ltﬁmﬁ?l | ant,
roet hane

suc rafl or o

T S Y e N L L
agent Ysorllyetoaimiammatihiis eysaretrisr wilyjoihtsdeevihisities Fittee pody sfientddz Exbicaty: theisme ,
pum,  SHAEY th@ﬁr%@?szﬂ%&s h@hdsNRBUHSE LIb6 RN oAl Bk badnkd i .h%eerf.rs$ tﬂ@@@a%ﬁne 200f
t he conpound(s) of the invention conprising, for exanpl e, ethanol, "aqueous
et hanolK"e&¥a"Y "P§i t abl e al ternative agent for dispersing, sol ubili si ng, or
ext endi ng r etarasssoddted With ractmataq aréhrifis lemlcbla/mo(rmblc asiceive pint paimdSwerlienptistonal
Sur1f0ath%m)mci$yﬁQ’v %qur%dﬂ'u’iﬁ%%[eésodr%ﬁénﬁ%d@ tgfcgrlp rﬁilelsgﬁdr@rﬂ% byas?sﬁt ée'vg cid.

Prior to Usé in a wder or suspension pro uct is
m cr oniseigd ["fﬂ‘)e%dé‘f‘%eé %elﬁ‘ THRWE cCapIRiRg AN Fplwgllipg nitheHawaldsdsn (typical Iy | ess
than 5 m crorrms)ores'erdnnrs/emyi |rbﬁjdé§3§1m€w16djofbryéaﬁ@)de&mm@laI’alsabjethBiﬁﬂiﬁﬂgnutI ng

met hod, ad%‘l’nﬁéter%ﬁ to tB ®6ecl eEom ound ?r%allt ofItHe ;glres %glnl/e%ﬁlo mili ng, super critical

fluid proces e ressure honogeni sation, or
spray dryi ngTheegp@gmjurygnt(om@deer@me@g@@fmeetlngfoh@mcgéqstalpinﬁ pyfmonary disease in a
hy di50X yabjeR ¥biBrisingla@inistdriag &) the leje‘éizﬁée‘inp%[]ﬁh Sranit dSﬂtIGJé};ﬁ&seanlhvérhﬁ& in an

i nhal er or |1{P1$uf nt ai

Lomaound of TREER0uRErER RSl £ rEp i et Rl Lol Ll St on
and a pethecuiedtecompalinfl pesaltofihh peesentinv8@ioeuci ne, mannitol, or magnesi um

stearate. Thgel %sﬁwemx u*éﬁ;d@sl"eﬁ"bﬁ@trh&!léf t@ét.dgmﬁh%efr@a.e%éga i 8 RN AIRY
he Iatter her suitabl e excipients include dextran gl ucose

preferably t %§
mal t os&d “éEﬁ“Hi“@Eﬂ the &‘W%C{%Fomﬂof‘%?ré%"f RGUPHIEMEECT 1 ehal ose. A
sui20abl e soITlmtalpmSerﬁtmvamloannctudes‘ @methseofinmtigatingadidenefieets asciagd with glucocorticoid

el ect rg%ée’e‘ag ?) Elf!éﬂogscgmﬁf u?goa(bﬂﬁﬁus?&m? aCcBFFiP&}hﬂgf pgrlelaq!toO{]%%E@%e' nvention,

propyl diumc 35Al ternative

sol vent s whi é‘ﬁ pfﬁé?”tﬂié’e’ﬂ@éd"cluﬂ?t%%th% ofpitganeside ﬁieﬁtééFsoF'ﬁ@P Wi PigARiEeNsI  and

pol yet higheiat, gbrigrBing administering & odnipsuad bm&nﬁla)rtolambﬁb(ﬁd/ i ntranasal

adm nistrati I ease

Going. for anapRl IRl R Rl Eholis AR ddTBAANE APSoRARALE LESubM, TE0C
susbai ﬁjéﬁ@asesp%ﬂds%?@fdersd@ﬁwmqt @ich subjeglrsyaceptiPlatedarogich meerritios) *ya?éﬁ@'”'»ﬂ@l”ﬁ the

case Ofto tHeYsuleMaRg orirﬁﬂ?@-b&ﬁrﬁauﬁd&%r@Qfs%ﬁhle%resérﬁl(ﬂw@ﬁl@ﬂge unit is determ ned by

means of a vaI ve nount in accordance with
The T nventi dhol ey itebie At Pelol R B Bttt S vitieed 1550001 053044
adm ni ster dn ﬁmﬂe&femb@ﬂm@tdhe afp@fnﬁehtlonm téntmery ishalliaieitiedtsrestr ed in a single
dose or, nongahstRkhbodident dhe hidRheRARPEStrd At BNedbralieredidnt. Dose ranges for
i nhal ed adm nistration range from2 ng to less or 1 ng to |ess.

5 i nation The conpounds or salts of the invention may be

adm ni $H.Poeabe anddaiministrdion Wi th one or nore ot her therapeutic agents, such

as a drug. Tr%%ef‘e?ﬁl?é)MQQ aBBro;SrB?e o%%%g%% ér{a‘f&ﬂé b%m%str%ﬁéntfortt%%(n?e%f ofr{'i‘?ey be

adm ni stered at sane erent time as one or nore

t her apélRHoéeda!@‘%?ﬂ“gn ”19090”‘@52%{}?']5 Pesalts pifhe BrEsTinacandis assesesd faeibelr @?Ff?ﬁf"?aéﬁ‘étﬁﬁ'
adm ni Yrépettie sucH asssodillyian@boldion efabilif) Caage Ay acd psakibiml t he i nvention and
a ts*%erape““c?osésgr%monfp%u sHYOUIE FmeYMO rﬂ.oﬁ\vb%g ﬁ&%qqﬁd;ttoioé%ﬁp&%a{ml at ed
together into a sin osage orm feases 's component s at

subst arﬂdFHI'ﬂ"?t'Ct”t?é‘d §8~°r?é f%’lgﬁér of@ BaPdessigyjitheted agmipistrationi g §os§ iMaPe aneous
adm ni samlidtered Bfsingle GOSEDMAS braor@ biiviaedminshahayal dutéide driR typidaeRhdGvernd a
therap%utl c agent to a subject in need of treatnent, when such conponents
are forli at ed apart fromeach other into separate dosage forms which are
t aken at subdeadnsdgas arg bases cnam@varBed mmapsulgedt Hadngy weight ofprhericaidartc shkad

Cormonﬂjﬁsﬁlg %H&dds%%@gﬁrﬁé’n @épeﬁ&%%h%ﬁ‘l&;éc%hd/a (e %@%dﬁubrﬁéﬁhét%ﬁéﬁ&t §éHPdgE(§g§e
sequenti al adm

et 195h AVEOR L DA P o Gt TR ST aeEs MG b iRt 65587 o

f or mul dbredbjegawbosemaiphtiatdoutsidedhis rampye sseparisiads dabtageldéryr s whi ch are taken
at consecutive tinmes by said subject with a significant tine interval

bet ween each adm ni stration, whereupon said conponents are rel eased at
substantially different times to said subject;

9



20and sequential adm nistration of such conbination of conpound or salt of
the invention and a therapeutic agent to a subject, when such conponents
are formwetew/usget her into a single dosage form whi chPceliB2o®8s3sai d
conmponents in a controll ed manner whereupon they are concurrently,
consec or overlappingly adm nistered at the sanme and/ or
di fferu&tﬂy’f‘%nyn%g%f)g'{ sai d subject, where each part may be adm ni stered by
ei t her the sfgompoudis ¢fdheintentienand salEsiypof ey ipp lraministeeedcnaiiy odiaths ministaidn s
Of t Petrﬁkl(yﬂ%me sﬁvél)b@ﬂb' SJthdite d@ﬁlpﬂ&ﬂd)r k4t &ﬁé@!h@ 3hdtRMtesha fréc?-'ah&/oﬂfuccal

ete -in

t
harmdBeA. o5 AP TRR R)  ePR B BT o e Reph e e SERNd TS
and saltbemddb.cri bed herein include TNF-a i nhibitors, COX-2 inhibitors,

S5-I poxygenasgniistdhddi@kis for B%P@c%n%traﬁ'ﬂ“ AEMYoRd, %er§1psrollc!l SHNRLIE sRRaSs subiPES
i nhi bi tors ant| hi stam nic Hl inhibitors, &astro protective H2 receptor

ant agoi & elgisoft prhary] ARSI OGN RHI chaP- PR [ates. figHidsgey PPWHE Rdp3epges
i nhi bi t(ocisdind liguitfiled); amedsiigelspasitdaaasiag dosage Btray; Gindadvuntspraysifanamrat or y

agent s, 22 ts,
ot iouPmb Rk piopd il i g e (s B isRicallh i ersBied B
Pr epar étpfadr‘i'”%ﬁd'%Pe@ﬂ‘?pom tion or Medicament 35l n one enbodinent, the present
i nventi on camquid fsmﬁjIdﬁ&ﬁsh@cﬂiﬁjefs%pehh@spﬁcﬁmaﬁs’;l%wm Db emrecsmaajrmm@tmn@rnay be
medi Cam?nn é{%(?gg)frlle ftorﬁarg%%&gtésgﬁ%q%rfof&a% Ieoffrontl 8eei?jtw ?sent i nvention for

use in Ire: ST TR AR RS uco of'tlc receptor activity.
I'n anotf‘ryérpxs@rmmewm"umw@nﬂ W@ﬁltycempwm’ar@ééorteﬁ@ﬂm%évaﬁ %W@olopolwrv@ne

COMBOUNfilZol0proSyddne lyed, m&ﬁ\ﬂwn@@@nbr d WS biDBnd cshetda&ow@rpﬁd’fﬁhg Qg[én&fana/or

t t el
cona ¢ ISP b aftalEor oA TR me bR Peres ty DSBS 8 3Bl B Siaggpe.
2010/ 0 I®68RC¥t1B2009/ 053044 The present invention also includes

the use of ofg c%pmagoﬁmmn@rsa&qhéréof%yfans bR LESERtasi- cné/s%nmbqglstfor
preparatl on of a CorTFOSI tion or a nedicanent for treatin

condi t i BHECLRINALPEE® [HME FEh B IBRLessRRer HiPel O@”'Oéé’hE*}?éasO utc Patents, ’rh@)
corgoourtds-98é, by hangeeseen (200dgnt i on may be prepar ed using the methods

| Lustrat ed dopibpeaaenepal, sYRhR L EaENRIES, AAMREXDE! (P PLBbL REGUISE

detail ed bel e reactions o are carried
out in %@f tf‘%lﬁ‘l’ség%@mé?ﬂr%tyﬁﬁi"'b’ﬁrof?a‘%/""%@t e §p P"’?'QBM gtthedosge e 8 ridioade i n
the ar tthedru@ngads gendlany bdgiirss disiategrastUEtaatples os aibintedrasts genes sddiyh Hecmg any
sol vent h 0 j rlals
(r eact aqa}%'l%l% dﬁjm C%B) %eéﬁﬁ{:éellél?&me&g?@ 5%?)%/?71% hw c\ﬁnn(%sla rgsrcg‘{nfjalll(g% g@hr%

t he2Sr ea?éqspw@nar@lywaylwr@hpooa,tmetwl erliviese, Wa@qryswmﬁﬁsﬂut@ée dover plisd-sehstituted one
sol Venthy%x@rdﬁypﬁemn&eosftarﬂﬁ)rpﬂegblﬁﬁfbe@@%r&@n&@éﬂlum E)gia@taotbél@rm theBsimedrant@ill ar
reacti on st eQr‘o

vent ar td g ction my pbe
sel ect €4, PPrepar a\f"e'% ﬁoszgorﬁ%uﬁop S5O HamRE Todh 28 RO 8 Ft\ﬁ/ée)d?‘c’lfﬁ‘ée .
pr ot ectBinsiersearel getepailp teeglttd mpadoheaive aurliticsso e tabiet tanulgfioouptabla hisderedludor
pr ot eCtml%céﬂQIn@%@f@s@?éla(ﬂﬁ suéé}g prow@thﬁ@Aeegg;ﬁcbpnat% ARRYARE e P Ot €Ct ing

ro di | eter e em str
PO L O A A SR N X RN S e
V\llt S, H'rabteecrmW\Bdso@Dntalpsi|IuemtsC$Lgalas actBynintveshysirate3 sptay-@itkd, mdﬂbh;_eiyat&aﬁhydmusl nc.
New Yorgﬁd (h]e%g)) mar‘MlblCJth!oF 8&%‘69& Qchr@steeébr&'h%f ﬁﬁdﬂoc@ét fné @éll‘ﬁBﬁ@ éfa hlah§ dﬁ%é r et y

Reactions can noni t'ored accor di ng 0 any sul't nown I n
art. (ﬁa'cté’?‘a‘f'i‘ﬁ%‘atezj@yﬁﬁa@d JéP'e‘FW{SPBH“%a'H OB@pPﬁ?rﬁ”Ef%ﬁeé’ﬁt"‘ﬁW%’ﬂf%ét’?'baécopl c
means, sedich lasyl Bufateeht popgpnietté 80, b&sgmamampe@mmnmmy ab@talg. Whéardbresent, 30)

' ”fa%ar et :fsc%ea%ﬁ\fe%%%r%%ﬁ}; §c%frrs£ %rﬂ%tz%lé:?}}h%% tS%v\%r gt pertﬂe Bt Ghet gi %E\ntgﬁ'%§

spectrone ogr a ormance r I qui
chr orratC@@‘Péi?HSP"((l-Pwe}Jhto/P toy 1hW‘?19'1t %/éﬂhedh?'@rrat ogr aphy. The
starting rratﬁblealasssotgse@lawezsbmb.ﬁ lbFi€an® dubess mggmsanmlsasb}aye azylaur’n aiéb@teozm&ray be

pr epar eS eatr) (5] Zsédu?rHts{eardl fﬁ%araré and mlxtures]pfjm:f\qnem m S eara?e with |um auo)ﬁ¥lm t I ¢
schenes are’presente of “purposes © {eRie U are n Mthded to

be |i muubmpgntsg@pm cpmprisedram0.26 dighp % 10 welghtho preferably from 0.5 weight % to 3
40  weight % of the tablet.

Other possible ingredients include anti-oxidants, colorants, flavoring agents, preservatives and

taste-masking agents.
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A-8 The

1(R) - Benzyl-5- brono-9(S)-hydro-10(R) - hydroxy-10(R)-nethyl -tricyclo[ 7. 3. 1. 02
7]tri decaw®,2410818r58en- 13- one of Fornula A-8 was prepar @dTAB200g03306t

prot ocol desempad thbletSedredeupfto anblt 8w idtuggRdhe bisdut Y0 Wlkigt owedohion wékht %

88{, Sﬁggolnéier rorﬁ%Bou%%\’ePﬂF&'é abou%&%h@t/%llﬁeenrt]zf%rrﬁ ab%ogo@ el'f%qcfpfﬂaao&qo Rglght %

6- br on@@t@ffmt Wdffemz()qqq}mﬁa'ﬁlﬁihhélt%@mﬁbm(\@mﬁ% Wi@@fl‘rt Reg. No. 4133-35- 1)
can be prepasddioasulsRas fot Br@ﬁadnfhls@"aﬁon Y be f&%ﬂatedﬁébe HSsdbllandfeprpasad A-3

Req® NG SRRy S PR U Prouids S0 b 0B R Relety CEL .
Conpourmtogiemmedirefe@sebr ono- 3, 4- di hydr o- 1-

10( phenyl maté]Mét)le %o&|ﬂéd)releé’9%h&rhﬁ|aﬁ6ﬁélf6rqwﬁj:wéé§ &HiheShhitinkidh & 988 HSa(FHem
Abstr. 2-22- is also described. in US 2002/ 0107235 (Liu et

al ) arfdt %“E‘P Giﬂé’tBSG‘l'\icPetaés Sf o7 §¢taplgirglease teghnglogiegspphgs MigMenaray Gispetine 4891,

7- br onmsﬁmomdrlrdxyated BartidesSird ©tbe adund iroPhbamdqehtial/ Tevkridingl Dn(lidaSbcphierany hr ene,

m':ly1 WhLERAr £Bodp described in European Patent Appli catl ons EP 1201649 and
R1950 12%f i BB, e e | ) and EP 1201665 (Mirry et al.),

20PI’ epar at i dipsg ranges for oral administration also include from 0.1 mg to 80'mg, 15 mg t0 80 mg, 0.1 mg to

(S)-4a-dsemgyl- 7- br ono- 2- et hoxy- 3, 4, 4a, 9-t et r ahydr ophenant hrene WO

2010/013158PCT/ 1B2009/ 053044 Starting Material A-8 (450 g; 1.17 noles) was

di ssolved in ethanol (4.5 L) at anbient tenperature. 21% sodi um ethoxide in

et hanol ParepderghAdmpistatianpl es) was added and the mixture was heated to refl ux

foryst hree hoﬂhé%om@lﬁ@s &rfwnﬂfafetmuegudmﬁ@rd@l beéd&mwwemr@sﬂmd thetHtRd kR&/L, 1 ONn
m Xt ure vvas

Ol oty TRt s pemis g eapnERae 2 bt Sl Bl e pRceiTiRal” Sulf® o5
Af ter trheanathd peredaralwinitgrpivreindydetinfavenoss unteaderl, wimpetbned, i0@teasdl. hel d

there yptavbntlidi@r, .rma@reMI.ﬁtpaete%pnﬁaheﬁaﬂ.ﬂha%memar .mss Hav\eq Hﬁoesu‘ﬁ@.ﬁar%l)wry at
this point. 21% sodi um et hoxi de i.n ethanol é | es) was added

to t he FHt41e, ey IGm for RATPErat AT ARy RelNRg e R H‘ECéHdH‘@&"“B%’fe\ﬁé'éh'”ﬁgﬁsa’ﬁﬁd%c | f
t heom Xtealirgectiuasanionfudiaste chnigues. Pasadiralioreiu Atods chee tyeisallpdgledus sbivdiotisesmiehradyur e

f th L
'(I)'het mexc,'[ght;éfglé&ﬁp&?éf,ujcﬂ'aE'géléa%%h§&atg?&ﬁjﬁehr§§§ﬁﬂé p%&ﬁbl%tahpm?gr%%:ﬁg 5122 ).
title cWhFBGARC prRlerligns. Hisy gyax e oiPresydabhyeanuies ass sterlifederadeus golution oRRAR
(DVMSO) dviegpfrm tolbedibed th,codtlictiodwitba §uittible ddtlicle sicRbs §tdile, bogerfreelwdtetd, 1H),

(2 d492|(-|)m éH)g'P e%{e%grff_i@ of%@g%te{ah%ﬂg%n%%gr%gﬁéi({qgitior%r%ée%yég, ﬁ;{j&/op%matioﬁ' 44
15P5e pdpaytreasiily be éccompﬁshed using standard pharméceutical iechniqu’es well known to those skilled in the
(S)-4a-emenzy1 7- brom) 2,2-(1, 2-et hyl enedi oxy) -1, 2, 3, 4, 4a, 9- hexahydr ophenant
hrene Br

(S) - 4a- benz 1% ?O'Bb"c')h%”?m@?h”éji gL'° Area! BYeneen AL A PRERAIPH NI TR 3. 2
nol es; F@Eﬁnmr%aol%onhmam he waryawe bp thepae eterppopdats reldniterhPinegsasueh pothel) was

d' ssol Wl%rdoFbtle)flé%fﬁﬁll|t§/-@nﬁl§10|lq@a e-ﬁﬁ,e et hyl ene gl ycol (898 mL; 16.1 noles) and
%}@I uenesul f oni ¢ dded. and t he react beJl

ated to &Y %B? {ng%ieﬂfraeaf”L’)'StRﬂfé@ 'H?V %f‘f’rmé‘ O RT HRPRSANg e Mg
r epI acedeavet Modifieglgbledselferanti¢nt incjude Tolngeddissdtaihddatpubed-prontaes-, teagetadepeat ed
twce fHPch‘?aerQJ r% Bsd. ?h&%ﬁ%ﬂlrid%f tfie AGerfiof ha}bgaormme&g’sdae&sgﬂehnfor 8F5 3dii§S h)

tol uene was Durin reaction, two Intermedi ates tect ed
wer e f (ﬁe%ﬁP“%sOff’h@"@%@t“Fja{?fé‘dm&s”eBh\?éraf‘efap'?ﬁﬁdodeﬁPbQﬂ‘a’&'”g meciiied rieass rhibe

t he r eative@dmpashdabxa@iles lof Kiich Edmplatidnt indiat a\eag-cddie! dterds ardtsempadldairels and t he

pr oguct t d to anbi ent
Doty ar e Rl P hadl ol AR DR oo Mg L [ B R T . e
separated quickly and both were dark with a small rag |ayer. The m xture
was wasthp@aMdriissatior (2 L). The phases separated very slowy. The m xture
was dried b razeot r opi ¢ d st | atl

moxtur e and R aaReEsoicp e Rleb Ry 903 Sk iron B0 LR E e Pl

addi ti dranedwn@hjItcvfeﬂsklrdprstludomtﬁmmpkﬁéroeulﬂepeameetetwt@elemnewm@tfnammtlowas
addgd tig tﬁubgurabéétuw L%e@eg r%af%gé@uét@hd QHutRRS, erdafd (ﬂntf'n@HYs NuBtHgPewhater . Mre

30net hapol V\@ ure ‘and % agegt 0 refI&J After
30 ni ndt'ESMSt MY ‘Pﬁrs '”\Rérgh‘%?oﬂ?féﬁ 'f“B aﬁ% SPehees F‘Ecé‘?eéTH‘ SR t he
sol i d Wémsevassireal akiotte uskd. [Tgichl pati¢raimoludd 2cokoR vater, 'lf‘rrm)ralmllqwd petrolatum, white
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solid was dried in a vacuum oven at 65C. The title conmpound (882 g; 98 area
% was obtained as a beige solid. 1H NVR (DVMSO) 6 ppm 1.71 (m 2H), 2.06
(m 2H), wo2Mmwas81H), 2.39 (m 1H), 2.68 (d, 1H), 2. 7PCiaB20b$Hh330& 86 (dd,
1H), 3.:360latdm, élird)erln Po§bth{iene g‘Ud)JI anEp%ylérﬁHgIM Peffetrafbn(dihantkds,mag.0.e0 (m 4H),

7.37 (d ( H) 19

413- ben'gcoipol%\éf (S f < eqﬁm%eﬁjep 20X g? %@6)58% g}s 6y%nr}1e%’<nédyhmc%f?an (RSR8H AP ene2- ca
rboxyl at e H3¢he nMEges (’fit;ypn@'a%@wztgﬁmofmblwéﬁﬂﬂ'@r@b)(eleczfomrdﬂi@hewé@nmﬁ@w 1,2,3,4,4
, 9- hex anypRERas aBhdpheess bridlBicBneckic/d nd&iIDIr&Se gWPbwderisay BigieRneRaNned as
dES%I‘I bhed .in Preparation 2) was dissolved in tetrahyoirofuran (7.19 L) and
chi Pl ed"%°270C. The 1.6 M n-butyl lithiumin hexane (2270 ni; 2.27 nol es)
was added atFoanylatiogs Butohicalfadminishationergyde &ruvleteddsbaimimetiaterrad/obmbdfied- 60C.
The m )?Ellééspe M@(ﬁlﬁgdaaegs@%rmu%ﬁ@ls n%ﬁd%é\h‘)teﬁs s@Jtélﬁ'Jd R RIDntrbIRA., tafgiddOnd

di oxi de (10 .45 nol es) was added while t eterrperature was mai nt ai ned
bel ow pr%@‘m 'r&eﬁ?exture held an additional 15 minutes after the addition.
The m xture was warned to ambi ent 15tenperature. Solvent (7 L) was

di SITOI I I,ﬁ%,é‘or/lg%g@f\%ﬁgsy&gnat at nospheric pressure. DVF (7 L) was added to
the m xture e mxture was cooled to anbient tenperature. Mthyl iodide
(152 ni; 2. 4hegpnedndyrisalod de iBfeatiantan sk PerEMipiaiered dt@napatly 9r by fdalpioiet i on
\évas c:)lrrwé@meud tr(e-fa\rnhéflzhl’d}y po_g\hi@r (mth(atr ulbﬁe \w8Ls nfreart gok dxamgle Gn aae) MH%ﬁiﬁlactls&laé or

i sti r [ j

had ceageﬁ y? %%Hr?ét gé{c\ﬁ%g& ool'e ﬁi%"ﬁ@ﬁﬁ%‘ (Qg'dsgtsm(;g F\qup%gtm?kﬁfgmi
slowy %ﬂﬂ@@”qeb'”’f‘ﬁ@ %%W@Okwr@@ﬁm@cﬁrﬁsv%ﬂeé C@ﬂi@”%rmﬁpfaWH@”\'ﬁek@tﬁ@a%s

filfser e adnlsdr hﬁn@&éétﬂhyw&?ﬁéjm&! th Brodateed fifednigf), or AdbIisO MWitH oM@ithodith&gke@at he

filter cru aea° bt as a beige solid.
The. pr GUIREE TRETGURCFT Bt by S dnrdindadashy 1 208% o o P BBt e rever e
fromt hﬂeonshlfqnmam}aaphythe Erd»wd@r may enmipaibe abisadhepeg adent for examnte, kigiosamne (6130
). 3YcsRfint he title conpound was recovered. Another 70 g of title
conmpound was_recovered fromthe nother |iquor by chromatography. 1H NWVR
(DVBO) 6 pprﬁhej_)re)saur%%d %qﬁaler)pumE si)bay(?f?mlé or r’gb@@er(caatami qu nADSSL(stnSBq)

2. 22 ( dbf theldpmp@ind@) éfripe |ﬂ1\l'é)1t|or12co%r|$mt;jforﬂak@mpléeﬂh@nc(lda,quédd)s ethSncBbrérs;wta'bld) 5.49
( Ell) 1H)alter§ t§§ a@éﬂﬁgo? 'al)sperglngg %olgm3|r%|_gr’ex%n8|1‘g( Ke%s%he)%tl\fezﬁgoﬁypelﬂalﬁg(s) az sgéen( d,

aration

40- benz%’/1 a‘7 OFI"O(‘?L' SyiRAaRY |S%‘W€'&I88W3n tAgeaje.@lerc 583'd88r ay ofigplactic cid

300ct alptidr vpBE Madm p@wer -stardnsizlyfoah @atioth2 1§ pRA BHREIMISR20 A 9120 S3R84

0B-4 The

4t 3 beri gy EAH i xgiealyeie dan iene): T may Heactietos B AU ABRISRIEIE one. 2. ca
r bRy | gPeEaMiREng fgeth@ﬂ 549 aggPiead jet WHI”@ H'UMEin e "]d'r‘f@p%dpeftﬁ”t&@' fislsedepring tp form

Pr epar &Tahéﬁbrt%besm p‘i&saﬁe h@ﬁo@nﬁyi.@n@r @}ay@ajlmgwas di ssolved in toluene (2.0

L) in an aut (m[aﬁe or ex Vva§ro eFaq or ¥pﬁ0pﬁ{rnfeg1gﬁ:8ﬂulo(s?)nPlgsgerya Cat alyst).

5The autocl a a(gs tYEl es)
f ol | owendrtiidged fpd nesge an (nhﬁe@e Ir@yfﬂ¢ter§)1ay berfermue&ﬂtto eentaims pewgder fiyrof 18 chmpeundwi t h

a pressifR ikknA, Q&ltgbI@PQNdeeHi)fersﬁéHHSQad?cgse%anrcHEﬁ&a aé}ﬁ)lrﬁi@dc@ nfoalfler“sgsﬂjésq_t-' on
i ca selectlvtysae The

angiasel ectivit é a% gﬂ :
endfisevER M é‘P@BeSE‘W?%JE%{ﬁte SRR oY §° PRIYEES PR | é?ré{‘l%/ and the
t ol uenencsmhydratezrpref@ralojy)tmemtter Stred s @bl @xdRientmidaudedagitrnny lu¢ose apgiivess sorbitat | y
200 ni. '#rtﬁ;to%é'su:roéé n‘éqre%bs’[a L of 1-butanol was added and the solution
10heate to C, unt |? clear. Upon cooling, the resulting solid title

conpound vvas’* ?%w'%ﬁ%ﬁ'oﬁ{ﬁfweiﬂﬂﬁ?fﬂ?? tnragtait%rﬁse(r Y989 ¢jpATRRYAresly0fMiqT HASCHIiEs &
95 75 todm@oudd )of thé IdrdSBAR irv 3B n NriZpy eV Q) sCerifepvater fetihol( b8 sodilmn cioridd) , 7. 47

Eg ( d&?te’j‘étlvgjs::é/ #%_W):INPZ*_&QUS d %teég g?go (?dglen EW 99|%$?C%§O_$§r§0(‘%o?eth§ﬁ1e Ar-H
CHB) 3.998013. 03 (cm 3H, CH2, CHH), 2.63 (d, J= 15 Hz, CHH), 2.22-1.72
g- g r7n 78H1543@da}|ul?-t%25f%r ﬁ?_%l%d/lﬂﬂfimag‘ﬂah%msstrét%ﬁ]?ﬂhﬁﬁg(; GEQ”%S% &) be ullg]édlét,e aﬂag/gr 9,
64 6. Qo sdleard g tor e, A oo fodase Weuons Ty ey putilbpn e
VO 201005¢d1 EBFCFH1 BRGHSY 208 Bogmmmed release.

40 In the case of dry powder inhalers and aerosols, the dosage unit is determined by means of a

valve which delivers a metered amount. Units in accordance with the invention are typically arranged to
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Preparation 5:

(4bS, 8aR) - 4b- benzyl- 7- oxo- 4b, 5, 6, 7, 8, 8a, 9, 10- oct ahydr ophenant hr ene- 2- car box

ylic aci dw0O200/@8483S, 8aR) - net hyl PCT/IB2009/053044

4f 3- be rwyﬂmleerB nieterdd @dsayk %Edhrﬁcihgtﬂay%,aﬂznﬁﬂﬂer&j) i%,s&g%o@@ctrahy@ruewmma?t hr ene

-2- car 1 mml ), IPA (75 nmL), and aqueous 2 M HC (25 ni,

51.0 JPV?({% dg&e%tﬁro%gu” dea?her and heated to reflux. The m xture becane

honogeneous %Piﬂﬁ@eﬁfh@nh?é%iadﬂmistrﬁw rapoetfone2 medo laes o 1ang teddsb.ux until the

ketal was hydrolyzed (about 30-45 min). The reaction stopped with about 3%

of he é(etal remaining. 2.5 M NaCH (40 nL, 101.9 nmol) was added to the
ur 4Ry YL tlng was continued. 10The mxture was held at reflux until

t he est er wadelgdp@ingy ecaltsads thetin\@Otiam nmay. be/Ag méndteseRin Nbrridhatiod @itirmbre anarreadded

and th%tﬁ@rﬁe%’b@ut?ﬁ@ eft9QlL&Hhst anr )Gihe EVYA &dngﬁftqe B@@éﬁ%vér@iﬁﬁr@@aﬁ%d‘e@?m%ﬁb@ was
added. Seed c S were added to ini |ate cré]sta i zation, Mre aqueous 2

M HCI (aﬂﬁ‘"}‘ﬁﬁre é %ﬁ?&l@d'”@d’r HiTRIGEtd e 51087 OLPY/E PRl AP R3NP st arted. The
m xt ure was Fooetaegld Hn 20diratich” ireluded: simudhenusadnegstrafidreof miceintingtionas filt er ed
an th m oven

dI 9 0 C%O%\BEE oY\@a]ﬁ_tSSf\%nﬁgc\tIWgtgP %@eﬁa{pg%t-gg%erggé 4 gubi%§ vﬂéﬁ gt}ih c&g?orr%ﬁtg LGH%H NVR
( DIVBO) forgu tegdog(emer Tp)a supl%@@ﬁge fgqq) whlg_h rg@afeﬁ]salg mmp@eolg (%bstgp{)ally the saMe d,
1H), 2.t{2 t6 6aid dutject; Butbin(iglg simlithneods &fmidistratidd-Hf.a cdmBibat{od of ddhipourd &Qal ﬂﬂthe?»H)
4.30 ( dhve&@nﬁg 4h agd tic alaleht tga gtgoéécgfn nele;Q of trgatmeng IThen sl_chh compo%er(tgarelH) 7.65

(s
( 4bR 6Eorwla)ed@@arb&¢m pacheities mmqparew&owﬁ@rmwhﬁh greal@ngih sipstpgtially the same

(Zgglgt ghmrumaia Ra)édh ViR RuBorCaHiddpbhdhtsié fbleaBed at substantially the same time to sald
a

t th rb
e et By i ey 2 elnndlon RS AP FRBTS &t SR Al
(11. 7 rrgent29a $@jashwihin sueb cardpednts el fomeiatasyapbet figmledertntioke int@2sebératel dosage. 38
nmol ) . fQﬁ%gv#E)&@Pe thidn 22 0énsb QfivétinhaUy Saif sutidct %ﬁca Qigﬁfcaﬂl' tmt ate.rvsn%emeéﬁ Ui

25becane eneous. The reaction was consi dere when t here was
| ess t l‘?&ﬁ“r‘fﬁ n, whereupon said components are released at substantially di erent tlmes to said subject;

(4125, 8aRy sdduebtihadriinigtratinmefboctbedibinaborBal cOmddimo ot sltptithe plemantiit @therapeutiar box
ylic agggnt(tg) 5 @MJCPWSQPS& érﬁﬁ@'n' Ht's@ga foM%tJE'tgécf‘rﬁcf‘?mYé@aS%ﬁg‘P&éo%Q éiBrnf@ﬁrﬁf i t

was not a read e m xt
aqueoudeloasep F@j COMRPNARLS in 3@"9@?"&‘# maﬁf%ﬁf WORFCHRANTRAYIAR SRETFNBY CONFPFUTYE!Y: ﬁ‘@d/arCI d
WO 201Gverd=ppiodiradmhitisi2at B 3044 aadisHdifiemnt thiesHyaait Isybjédaavheaf daeli parflfgy 8 Xt ur e

was sti 65 nL) was added and the m xture was
stirre d %%t%%%gegm?tn&a\%e%ﬂﬁ%‘g%ﬁ{}&tg Do not worry about separating out the
aqudous phader exanples therchmp@ings presalig of therrsesgndnyeatidn mayeedi5ed i campbinativat er

f1 al :\lﬁ/\lgqﬂrtia ¥y drephaBely, ifabdlicd ty SthbnisBhihalof: Rontd, EXRHaicebrbImaREticabigahieed.

2.95 ( I:P'\/Bo)t)egsq‘_f‘jdn E(Hnb(' i nvb%1tT%C((rlepogjg%andéalﬁefﬁlbgtﬂlﬁremé-pclyé ?lﬁF gcérlﬂblbltoré 90
(t, lH)QOXFZ Bibitats, SHldpxyg@ndse inhibjtorSHecepfor Aadaihistfel) leukbRierés, PBE4 ihhipitors,
(szggag%atn%l@Q%%%CH inhj blet%rg ﬁastro%rgtre]%tlve H reeﬁgetor_?tagcr)lgl)\?ts_|ns_uI| -like glothfactor ty9e gGF-
10 300ct1éﬁyﬂ?t6ﬁwé¥%ﬁﬁsﬁf @ﬁ‘éx Q‘%&?%‘BWF? d‘oaé'ieﬂ"dfbaﬂiwﬂam@é‘ﬂrwe(‘ S| 9138 idhyiteRs; de
(5. 00 R2x2Ghh@RoreTa2lA)inhasrsantgichl hdentse ah@beyieh a0t hts agsclisdd oflphg@t 32530 vy 16
hour s. le 5Pzg%)erature of the reaction was internally nonitored with a
JKEM PREart | ng white m | ky solution was cooled to -75C and stirred
vigorously. The cold slurry was charged w th phenyl magnesi um brom de (1.0

'V' ' n ThiE, ush9n %erﬁFQMral@Um\Mcﬁﬁn ‘éﬁfonJa'i;MEHi&Hﬁm’é‘ﬁt with the terrper ature

t ai ned hel ow - ution was m nut es and
| ution ?O’Cezl%‘ﬂ?oé@eﬁhﬂ)e pli‘b"eBtéWthfné’OB‘B?FfﬁFf h@ﬁ%ﬁ’?the prepara[“’” ot
0X0- 4b,embosijod oBaedicahibnbcinayidy the lvempavintis @rseltof draer dreseyt imentmi for Ys8 irBgpatidy 311
ol ) |l AR PPk diobpobBygded dropwi se over 20 i nut s

mai ntai ning the reaction tenperature bélow -70C. HPLC/ M5 was obt ai ned and
i ndi cat ed r WA GMEeAPET, HEF IHRNEPR cAMPrigeTdhg wg PRFCNRSS FRMASHNGSSY salig of
addi t i amapresknhiaunsiorain thegineddriticih Ma svapogiiinair B @thdanrders fairflamngationt ifldnéchation

r E%i nerglateé‘@or%qlgh,trhé:m%ltoi(?armritisgtjermatitis, Alzheimer’s disease.
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20benzyl magnesi um brom de solution (2.0 mvl) was added over 10 m nutes
and an HPLC/ MS obt ai ned. An additional 1 nL of benzyl magnesi um brom de

sol uti on Wo.2010mmi53 was added over 10 minutes and an HPPCrNBoofbEosed. The
sol uti on wasrhmp)eedntfrdént&a alb Hdlue&s tAé uselcd Cn@ditngré tam@dndsor dattsof the piddéntand
;gﬁgoﬁgﬁv E@ r&gegaraTo%ofnaéionﬁaos(?tlonmg{r}%ggélrﬁen?g)lrg atIhhg%e ?r rﬁc)trlﬁ_gczrjd? stsdg%agr(?]g?dSO
m  of tth@'\/‘sta@%rséﬁt@d sol ution was added SoI ids 25fornmed in the solution and
were renmoved by vacuumfiltratration. The filter cake was washed with
tetrahy(gl g uran (40 nL) and water (40 nL). Ethyl acetate (100 nL) was added
and %t he>| $°separated. The organic | ayer was washed with saturated
anmoni um chITdmerosiethms) ofrthp, prepentaidventiar may e arepanad! fusing theamethers| iNustidted entbe ed

at red Lb%ﬁgalwyﬁﬁéﬁg &heﬁé@ar@%&ﬁ%nka@}é%&edﬁ%& &%%%QYTWE%M% 8nfle gilrﬁ'héﬁ@t

contain produc wat er
added. "‘I‘H'é‘}lédfaﬁtnl %%C%‘We%‘éWé“Fﬁq'W'Vﬁﬂtd W@\?B HlagQF I“if‘dﬁf ?? eéE?P ;W P%? fak";eS r"h‘B‘da”
Smal |  affroigatis syithesi saithiitatse sblweatseyenavellyebeind ey stleent whicloisesubdtantiglilyadonteyctaead
qu%t' tvyt Qhe Biafi Pﬁart 5 (re-gt'tgnt O'tHeqﬁter’r\ﬁerd% e%o ﬁ'gdd% Q%hé/?e%g Jreé £tr |dh0tﬂe and
e T o
§N3Rg( ?(Z‘aQIVMrﬂZDedB?ﬁ?O dr??d l_plﬁrmﬂulér?eegﬁc%r( ﬁ;{.’;‘i,su?)ol]ezszlvégs ;ozr Z(pgﬁllc:‘llﬁlgr r;)l?bctlgﬂ ?gﬁ En%'ﬂ |Idle
, . , t, J=7. , . - . \ , . , 1,

3=7.4 P8 50 (2 H, t, J=7.8 Hz), 6.12 (1 H, d, J=8.3 Hz), 5.86 (2 H, d,
J=7.3 Hz), Sreepratien pf cogypourgis@f the jnveptiog cary ieyglvepthpypotechorognd (cppidtectia, of yarpps 6,
7. 9I5Hz)oher3rc§Q;roupg Bk debd tbr rﬂ@tectlgn Bhd de&otz&loﬁladd th&beledio Bf appzo;ﬁlgte(@ot&tm@)
ﬁ,) 08( 1§§dups faniﬂe eze\dwl_%%%rmlr]_e%%ne s%llédllg tt}e%rrtﬂJTr{ﬁtcggmtsE‘z%)f pr@l;oeg}lng groups carg 115e
acet onifeuridl fof wxarefe, BVEW. Srasheatd B Gal. Wutsi Proteatived®ro@®sdn frganat SyBless, 3rd. Ed.,
Pznga;gMg@% &EISD IBC r]New York 199?) which is mcorpc%rated hereln b reference |n its entlregy
E)Ct ahydr Ogh(ﬁ?ﬁ‘ﬁtﬂqgé?\% b% @g¥%8d2§¥@@]r%§tg@n§ sw%% method l’<nown in the art. For example
(4b?IR 6 aratBeiBaR)atiéh-dae reyertiolee nzyy bpedierseepic medn syl ap hedyar- digrslic yéspdnda, 9,

B OCts%QMQE&?ggg@nhhr nethrFr‘a egogf)\élzt ccﬁbg' gpécﬁﬁphztog{eﬁ eg75JV7V|§mQ)| )or Vr@a%s

dlssolved I n ene c lorid reaction was cool ed

- 78C ardeRioreBy et dePdEﬂ”é”éogf"‘IWbde hBigh @garmarreniakid rherararaply i) e . th”Next
ozone \n@&r&udsrbétegiamiyrough the m xture and a bl ueish tinge appeared. The
ozone 15was ' f LC/ M5
bt ai ned at ‘TSI BTk aH el b A b el B R P pE iR b 1 05
HPI25/ VBowire aynthetic methodfiour s HPLC/ M5 obt ai ned at 1 hour and starting

materi al renmieyerbral GEARAic SERABE aQPiddeRtd@ tbr plibbdes MBIRRLRINRAE aRtnoBinkRAdze The
consunpti oq of starting material did not change. The ozone was stopped and
ni trogen "WES%bubbl ed t hrough the reaction until the blue col or dissipated.
Di ret hyl sul fide (20 nlL) and met hanolSGHEMEW) was 20added and the reaction
warnmed to roomtenperature. The solvent was renoved at reduced pres e and
the resul ting th|(ﬂa<l—|0|| di ssolved in ethyI acetate (100 ni). Heptan s ¥100

m.) was o-. go§,@g utNaelicognd th «' swryrioédine Th

sol ution tlydWsol w- r u gper at ur e
over ni grﬁr vm m Xi ng rte cr%rsta s forned. graWs o the crystals
were col | ectﬁed HPLC/ M8 and 1 H NVR wer é-dbt ai ned. The sol vent Was renoved

fromthe nother liquors. 44 25rams of a orange brown_s{| was obtal ned.
HPLC/ M5 obt ai ned. The not her or was purified util g preparative
reverse phase chronat ography ‘&g -8 n addi tional af the title
conmpound for a total recovery of 27.5@ 85% vyield. MH [Jnfz}, 501 M+-Na
[mz] 523 ; 1H NVR (BHBO MHz, [VSEL Y -2.21 (m 3
H 2.51 (q, 3H)"z_7l§—g_&3 ﬁ BZQGHg;IQ%'nEr ) 5 (dd, 1 H

6. 60 (dd, 2|—|)709-€‘15Br 7.25 (d,'1 30&% 1 H 7.34 - 7.40
(m3p4 H 7.69 (s, 1 H. 30 Prepdration 9:
(4bR, 7R, 8aR) - 4b- benzy1- 7- hydr oxy- N- ( 2- met hyl pyri di n- 3-y1) - 6- oxo- 7- pheny1-
4b, 5,6, 7, 8, 8a, 9, 10- oct ahydr ophenant hr ene- 2- car boxam de WO

2010/ 013158PCT/ 1B2009/ 053044
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0

(4bR, 7R, 8aR) - 4b- benzy1l- 7- hydr oxy- 6- oxo- 7- phenyl-4b, 5, 6, 7, 8, 8a, 9, 10- oct ahydr
ophenant hwerzeto2315ar boxylic acid (21 g, 49.2 nmol), 3-arCmaBROPLES0dd ne (5.8
g, 52.2 mml) and 1-nmethylis dazole (20 nL, 246.2 mp were dpssolved in
anhydr ous acet oni tri le (1 ). 1- Propanephosphoni @ xef| ¢ 5anhydri de
(50 wt% in ettpg Gt at e) 47 78.8 ) was sl ov : e~ o control
the mild exotherm’ The m xtyurelwagy stpgred| at, 25C unti| A€ \ eggbHon was

conpleted (less than an hf hyl acetate (86 mi

m xture. The m ¥ '-,.v- tF wat eg X 100N J{e organi c phase
was dried with I\/gg& Wﬁ& concentrated to djrc?/_ﬁess%rThe titleqproduct (22.3g,
89% yi el d) was obtained as aA$ght-yellow foam 1H NVR (QMs0): 6 1.95 (m
2H), 2.10 (m 3H), 2.35 (s, 3H), 2.75 (m 3H), 3.0 (d, 1H), 103.05 (m 2H),
5.70 (s, 1H), 6.15 (d 1H), 6.60 (m 2H), N (m 3H), 7.25 (m 2H), 7.30
(m 5H), 7.65 (d, 1H, 7.70 (s, 1H), 8.14 1H), 9.85 (s, 1H).
Preparation 10:
(4bR, 6R, 7R, 8aR) - 4b- benzy1- 6, 7- di hydr oxy- 6- ™
- phenyl-4b,5, 6,7, 8, 8a, 9, 10- 4 BiBr ophehay
a flame dried 50nL round bd S
(4bR, 7R, 8aR) - 4b- benzyl- 7- hydr oxy- N- (B
met hyl pyri di n- 3- y1) - 0X0- 7- pheny1-4b, 5, 6, 7o.8, 8a, 9, 10- oct ahydr ophenant hr ene
- 2-carboxam de (O 0.54mmol ) in a THE(5nl). The sol ution was cooled to
-17C | nThaﬁ(R)r?@Pé}d'étbmﬁ@ Y&+ drorH( By drosad Rometidsriydald d. ME lirdesagt 4 p trienrid) .
After JonBotForinbig ALOMs préphirazalseg tﬁd}ﬂ&to&ﬂ adsclifeg imBdhemie &l whiethBigBesialy @isaiBsed
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by reve h t ed. The res ing dried
powder Uty G gidanT e S0anime v Pl (B8 Aiay EER N Rodiatal s of
concentdeatriged HAVO 20071 0503 UMcHardyetal ). yomimoung &d, t-H-degaddsiihydiet1s af f orded
25t{pe t(bﬁéngw@fh%l@!ém (r%ﬁlqé’r hdefﬁé] @h&.dﬁ@m %Jnfde'é&em%%ytf @leg Nd—ﬁq\@7§§2‘2§|§3 1
1H N g é - 1.62 (m

H 1.90'° e%'bf%”%%qwﬁm?@ Ly efa' )(af?? U3‘S Bpt- Doy ?25193'—%%3@6 Hz, 1 H 2. 92
2°3.22(m 2 H 3.28 - 3.40 (m 4 H 3.91 (d, J=12.08 Hz, 1 H 6.50 (d, WO
2010/ 013158PCT/ 1B2009/ 053044 J=8. 2674% g) 6.84 -6.92 (m 2 H 6.99 -
7.10 (m 3 H 7.13 - 7.29 (m 3 H NfEdd J=8.15, 1.91 Hz, 1 H 7.56 -

-met hyl pyridin-3-y1)-7
ar boxamn de 15 0 To

7.65 (m 2 H 7.77 (@ J=1.81 Hz, 1 H) (7)88 (dd, J=8.26, éle 1 H 8.51
- 863 (m 2 H. arrplel N

(4bR, 6R, 7R, 8aS) - 4b-Kex Wﬁ%ﬁT’o tWC'Z- yrl di n- 3- y1) 1
0- oxo- 7- 5pheny! -4 8, B! EPHpe opherarviehy, car boxani de A

sanple of solid B-2

(4bR, 6R, 7R, 8aR) - 4b- benzyl 6, 7-di hydroxy 6 met hyl - N- (2- et hyl pyridin-3-y1)-7
-phenyl- 4b,5,6,7,8,8a,9, 10-oc ydrophenanthrene 2-ca xam de (2200 ng,
4.130 mmol ) was di ssol ved at ré ermper at ure sol ution @t hyl ene
chloride (10 nli) and methgnol o). This reswlting. 9 Con was
10treated with a 1l@sedyTE®l Ut | 2 N Hdl"z |PH/QVEOHOan

addi ti onal 10 ni UCOsTHFhe-Uyea oh sol utio S VI'S i nspected at this
time to ensure thatHdMMfsol idls were di ssol vedand t fen cooled to -78C.
ThélScool ed sol ution was treated with a steady stream of 0zone (5 cc flow
rate, dérepapand Bsi, idranoizetbaqr,46netetrblndyo-4R4QReny Inthttyt)1(4a83-phdndnthrenecedy #
RMUL6- ebeVMrépQreg%sQE&ﬁﬁéﬁr |ﬁEﬁr%Fee?nq:’a"t?lQﬂRr?dllzatlof%c E@'iz(ﬁgé( arﬁq:_LH{SZOQéG C(Q(E]ﬁ})oq_n& etozone
flow, reaction was near conplete to desired title conmpoun

anal ys@é)%’lﬂﬁﬁ’ HQN@%M’?‘"W%&%) The solution had taken on a deep bl ue coI or.
The cold reaction solution was flushed with nitrogen for 5 mnutes to

di p nost h ti nlflcantly | ess
N 32@ Cgl-‘ltr%ﬁ;aratﬁn (SLQ(% benzyp'gBroI[H_o t(?lax%gﬁﬁg;grle&q}ylaap henan%h Hed in a manner
that did not raise the internal reaction tenperature above -70 C. This was
foll owed by renpval of the cooling bath and the reaction was allowed to
warmon its own accord to roomtenperature (1 hour), and was nmi ntai ned at
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20t his tenperature for 3 hours additional. At this tine, the reaction
solution was concentrated to a residue and dissolved in 25 nL of THF, and
then t he wesoiwdsF8 THE sol ution was directly subjected POTABABI/NIEN Se
phase chromat ography (15 m nute gradient run, 5 % acetonitrile nobile phase
to 95 % acetonitrile nobile phasg 0 water). The resulting title conpound
was filtered through an exchange h (StrataSphere SPE, PL-HCO3 MP-Resin,
product nunber 3540-C603) to renopvel any A Q| 1€HNd provide the title
25product as its parent conpound. Tg |ting solid was crystallized by
the foll ow ng procedure: The sol g wes rried wth MeOH (7 L), the
solids collected after 1 hour I with an additional 2 nL of MeOH to

furnish the title conpound 180 Anal ytical data as follows: 1H NWR
S

(500 MHz, D6 DMSO) 6 ppm 1.8 ( 1.51 (dd, Bdt12.66, 1.96 Hz, 1 H)
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81’ "H NMR (DMSO0) & ppm: 1.71 (m, 2H), 2.06 (m, 2H), 2.31 (dd, 1H), 2.39 (m, 1H), 2.68 (d,
1H), 2.77 (m, 1H), 2.86 (dd, 1H), 3.36 (d, 1H), 3.86 (m, 4H), 5.45 (m, 1H), 6.50 (m, 2H), 7.00 (m, 4H), 7.37
(dd, 1H), 7.44 (d, 1H).

Preparation 3: (S)-methyl 43-benzyl-7,7-(1,2-ethylenedioxy)-48,5,6,7,8,10-hexahydrophenanthrene-

2-carboxylate

o L

H5;C
O

The (S)-4 -benzyl-7-bromo-2,2-(1,2-ethylenedioxy)-1,2,3,4,4 ,9-hexahydrophenanthrene (719 g; 1.75
moles, which may be prepared as described in Preparation 2) was dissolved in tetrahydrofuran (7.19 L)
and chilled to -70°C. The 1.6 M n-butyl lithium in hexane (2270 mL; 2.27 moles) was added at a rate such

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

B-3

addition. Carbon dioxide (108 g; 2.45 moles) was added while the temperature was maintained below -
60°C. The mixture held an additional 15 minutes after the addition. The mixture was warmed to ambient
temperature. Solvent (7 L) was distilled from the mixture at atmospheric pressure. DMF (7 L) was added
to the mixture. The mixture was cooled to ambient temperature. Methyl iodide (152 mL; 2.45 moles) was
added and the mixture was held until the reaction was completed (~1 hour). The mixture was heated to
70°C and solvent was distilled by gradually reducing the pressure to 70 mmHg. Once distillation had
ceased, the mixture was cooled to room temperature. Water (6.5 L) was slowly added to the mixture to
precipitate the product. The mixture was filtered and the solid washed with water (3 X). The solid was
dried on the filter. The crude product (736 g; 74 area %) was obtained as a beige solid. The product was
purified by chromatography. 463 g of product was recovered from the chromatography. This material
was separated from n-heptane (6130 mL). 394 g of the title compound was recovered. Another 70 g of
titte compound was recovered from the mother liquor by chromatography. 'HNMR (DMSO) & ppm: 1.74
(m, 2H), 2.10 (m, 2H), 2.33 (dd, 1H), 2.45 (m, 1H), 2.72 (d, 1H), 2.79 (m, 1H), 2.94 (dd, 1H), 3.40 (d, 1H),
3.87 (m, 7H), 5.49 (m, 1H), 6.47 (m, 2H), 6.93 (m, 2H), 7.01 (m, 1H), 7.42 (d, 1H), 7.64 (d, 1H), 7.79 (dd,
1H).

Preparation 4: (4f3S,8aR)-methyl 43-benzyl-7,7-(1,2-ethylenedioxy)-48,5,6,7,8,80,9,10-

octahydrophenanthrene-2-carboxylate
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0.457247 1.188799 2.756104 -0.57073 Table 2. Mean Val ues of Exanple 1

I nhi bition Concentration (nM | FNy TNFa (% inhibition) (% i nhibition)
(% i nhi biwban)o/@8G872. 90548 42. 80632 38. 01507 100 72. 50P¢T/IBR0Y/BB48
37.61988 33.33333 66. 18697 30.67716 26 4455 11.11111 50.99181 18.11116
15. 35196 3. 703704 26. 94135 O

B-4

The (S)-methyl 43-benzyl-7,7-(1,2-ethylenedioxy)-443,5,6,7,8,10hexahydrophenanthrene-2-carboxylate
(201 g; 0.515 moles, which may be prepared as described in Preparation 3) and 50 ml of ethylene glycol
was dissolved in toluene (2.0 L) in an autoclave. To this was added 10 grams of a 5% Pd/C (dry catalyst).
5  The autoclave was then sealed and purged with nitrogen (three cycles) followed by hydrogen (three

cycles). The reaction was run for 18 hours with a pressure of 80 psig and temperature of 50°C. HPLC
analysis for completion and selectivity (typical selectivity’s are: 95 to 5, Trans to Cis). The suspension
was filtered through Celite® to remove the catalyst and the toluene solution is concentrated at 50 °C,
under vacuum, to approximately 200 ml. While still at 50 °C, 1 L of 1-butanol was added and the solution

10 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, CH;),3.08-3.03 (cm, 3H, CH,, CH-H), 2.63 (d, J= 15
Hz, CH-H), 2.22-1.72 (cm, 8H, 4-CH,), 1.57 (cm, 1H, CH-H).; >CNMR (CDCl;, 5): 167.7, 149.2, 137.7,

15 136.4, 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.

SCHEME C

H20
IPA
1)2 M HCI o} 2 M NaOH
2)2 M NaOH C-1 benzaldehyde

0

Hs

acetonitrile
N-methylimidazole N™S
PPAA L~

Z-T

MeOH
DCM
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7.08568 5.139857 1.234568 18.37372 0.8113 1.175317 0.411523 15.63071 -3.618
-1.0797 0.137174 -3.92851 0.604014 -0.93988 10Conparator Ais

(413S, 7S, 8aRpraf3tsBenzy1- 7- hydr oxy- N- (( 2- et hyl pyri di n- 3CyhBBodgisp447- (3, 3, 3
- trifluoropropyl)-413,5, 6, 7, 8, 8a, 9, 10- oct ahydr ophenant hr ene- 2- car boxam de,
the syrng hesis f.or | ' rib 7 r1C-3 0N pa 241 of
v 00 SenBeTish R b BeREPTELERR SR SRR Scrtardibfaninlpd ot
2010/ 018ik58PCT/ 1B2009/ 053044 The foll owi ng conparative
conpounds, Conparators B, C and D, can prepared by nethods descri bed
herein, those known in the art and Sc D, below. Conparator B 0

(4bR, 6R, 7R, 8aR) - 4b- benzyl - N- ( 6- br ono- % h Ipwgidin-3-y1)-6,7-dihydroxy-6-
nmet hyl- 7- phenyl- 4b, 5,6, 7,8, 8a, 9, 10-oct ‘ nant hr ene- 2- car boxam de
(4bR, 6R, 7R, 8aR) - 4b- benzy1- 6, 7-di hydro yl -N-(2- et hyl pyridin-3-y1)-7
-(pyridin-2-y1)- 4b,5,6,7,8, 8a, 9, 10- Hphenant hr ene- 2- car boxam de WD
2010/ 013158PCT/ 1B2009/ 053044 0¢qan H

7
9

5 (4B S,8a.R)-methyl 4B-benzyl-7,7-(1,2-ethylenedioxy)-4p,5,6,7,8,8¢,9,10-octahydrophenanthrene-2-
carboxylate (10 g, 25.5 mmol), IPA (75 mL), and aqueous 2 M HCI (25 mL, 51.0 mmol) were mixed
together and heated to reflux. The mixture became homogeneous during the heat-up. The mixture was
held at reflux until the ketal was hydrolyzed (about 30-45 min). The reaction stopped with about 3% of the
ketal remaining. 2.5 M NaOH (40 mL, 101.9 mmol) was added to the mixture and heating was continued.

10  The mixture was held at reflux until the ester was hydrolyzed (about 30 min). Aqueous 2 M HCI (40 mL)
was added and the mixture was cooled to 40°C. Two liquid phases formed as the acid was added. Seed
crystals were added to initiate crystallization. More aqueous 2 M HCI (40 mL) was added 30 minutes after
crystallization had started. The mixture was cooled to 20°C and held for 60 minutes. The mixture was
filtered and the solid was washed with water. The solid was dried in a vacuum oven at 70°C. A pale

15 yellow solid (7.86 g, 92% yield) was obtained. 'HNMR (DMSO): 6 1.50 (m, 1H), 1.65 (m, 1H), 1.90 (m,
1H), 2.05 (m, 1H), 2.20 (d, 1H), 2.30 (d, 1H), 2.40 (dd, 1H), 2.65 (d, 1H), 2.80 (d, 1H), 3.00 (m, 3H), 4.30
(d, 1H), 6.40 (d, 1H), 6.60 (d, 2H), 7.10 (m, 3H), 7.35 (d, 1H), 7.65 (s, 1H), 12.75 (s, 1H).

Preparation 6: (4bR,6E,8aR)-4b-benzyl-6-benzylidene-7-ox0-4b,5,6,7,8,8a,9,10-

20 octahydrophenanthrene-2-carboxylic acid

(4bS,8aR)-4b-benzyl-7-oxo0-4b,5,6,7,8,8a,9,10-octahydrophenanthrene-2-carboxylic acid (6.5 g, 19.44
mmol) was suspended in water (65 mL). 2.5 M NaOH (11.7 mL, 29.16 mmol) was added followed by
benzaldehyde (2.16 mL, 21.38 mmol). Over time (at 50°C for 4 hours or at 25°C over night) the mixture
25 became homogeneous. The reaction was considered complete when there was less than 2% of
(4bS,8aR)-4b-benzyl-7-0x0-4b,5,6,7,8,8a,9,10-octahydrophenanthrene-2-carboxylic acid (Preparation 5)
remaining. The mixture was cooled to 25°C if it was not already at 25°C. EtOAc (65 mL) was added to

the mixture followed by aqueous 2 M HCI (29 mL). Crystallization normally occurred during the acid
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(4bR, 6R, 7R, 8aR) - 4b- benzy1- 6, 7- di hydr oxy- 6- net hyl- 7- phenyl - N- (pyri di n- 3-yl ne
thyl)- 4b, 5,6, 7,8, 8a, 9, 10- oct ahydr ophenant hr ene- 2- car boxam de Schene D

The fol | owDreglocaszar at i ve conpound, Conparator E, can beCpaBpas/essobly

gener aladombh@rdsorkydanRaitdd. Themitute wasttikedot 600Rinfies en@tdne (EEMDMWas addkd and

2010/ 0 / 304

(4bR, 6@97%§(@g as%lpg(?(op Zhr?neéﬁ?.lm rug)e)% P ot V{/%ryl ?\?_t(c.%oaratlpglovt the I’I iaous3 y1)-7
- (tri fahaes; fﬂtﬁetmmurw'we afrd Baﬁldh@somwwwathyféwfﬁﬁémamtameeﬁ@a@y@wém de
SConpar@k9y, §0% weld)23s oBined AR NMR (DMSO): & 1.70 (m, 1H), 1.85 (m, 1H), 2.45 (m, 3H), 2.65 (d,

oct Gy dT bpnene i BB 155535 4. 4 BaRud dyFBHRg 2 bP 90 Uh 720 Helid T BRPas

Exanpl 30 . ndpaye1213a8s.0H).i nt er nat i onal applicati on WD 2004/ 005229
(Chantigny et al.) and has the following structure: 10 ABS 20

Comparator G is

10aR) - £4eRRAIRM; %‘tbf ‘?Feﬁ@%ﬁwrheam Speprilidennsiydroxysfighy4p58, 74828 10, 10a
- oct ahwttambmpaéndmn&ame-z-p&bdxwic actldhe synt hesis of which is described as
Exanpl e 32 WD 2010/ 013158PCT/ 1B2009/ 053Q44 on page 107 of international
application WD 2004/ 005229 (Chanti gny | .) and has the follow ng
structure: ABS 10 Table 3. Mean Vi of Conparator A Inhibition
Concentration (nM IFNy (% i nhibit =

10 O

Cerium (111) Chloride (5.00 g, 20.29 mmol) was mixed in tetrahydrofuran (50 mL) at 50°C for 16 hours. The
temperature of the reaction was internally monitored with a JKEM. The resulting white milky solution was
cooled to -75C and stirred vigorously. The cold slurry was charged with phenyl magnesium bromide (1.0
M in THF, 19.1 mmol) dropwise over 15 minutes with the temperature maintained below — 70°C. The

15  solution was kept at — 73°C for 15 minutes and a solution of (4bR,6E,8aR)-4b-benzyl-6-benzylidene-7-
ox0-4b,5,6,7,8,8a,9,10-octahydrophenanthrene-2-carboxylic acid (3.5g, 8.311 mmol) in tetrahydrofuran
(40 mL). was added dropwise over 20 minutes maintaining the reaction temperature below -70°C.
HPLC/MS was obtained and indicated remaining starting material. The reaction was mixed for an
additional 3 hours and an HPLC/MS was obtained and starting material remained. An additional 2 mL of

20 benzyl magnesium bromide solution (2.0 mmol) was added over 10 minutes and an HPLC/MS obtained.
An additional 1 mL of benzyl magnesium bromide solution (1.0 mmol) was added over 10 minutes and an
HPLC/MS obtained. The solution was mixed for 30 minutes at -73°C and allowed to warm to 10°C and
then cooled to 0°C. The reaction was quenched by the addition of saturated aqueous KHSO, dropwise
maintaining the temperature below 10°C. A total of 50 ml of the saturated solution was added. Solids

25  formed in the solution and were removed by vacuum filtratration. The filter cake was washed with
tetrahydrofuran (40 mL) and water (40 mL). Ethyl acetate (100 mL) was added and the layers separated.
The organic layer was washed with saturated ammonium chloride (100 mL), dried over sodium sulfate,
and solvent removed at reduced pressure. The aqueous layer was checked by HPLC/MS and did not
contain any product. The residue was taken up in methanol (15 ml) and water added. The solution

30 became milky and eventually a precipitate formed. Small amounts of methanol and water were added to
improve the quality and quantity of precipitate. The solids were collected by vacuum filtration and air dried

for about 2 hours. 3.4 grams of the title compound as a light yellow solid was obtained in 81% yield.
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TNFa (% inhibition) IL-1/3 (% inhibition) IL-6 (% inhibition) 3000 28. 02163
-3. 03631 16.37219 -1.97032 1000 16.52981 -5.43701 14.96801 -0.388954
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8. 595941 H VIR b 81r-8( DS RA) ¢ PorBBBHEY (1-Ht s 929 L 7156. (223§ 7-33. 52962 HL &), 34068 H,

0. 0160]{,2 =77 Hz),712-722 (2H, m),6.78 (1 H, t, 7.4 Hz), 6.50 (2 H, t, J~7.8 Hz), 6.12 (1 H, d, J=8.3 Hz),
5.86 (2H,d, J~7.3Hz),5.44 (1H,s),3.61(1H,d, J=14.2 Hz), 2.96 (1 H, dd, J=17.6, 7.9 Hz), 2.80 - 2.91
(1H, m),2.66-274(1H,m),2.50-2.65(2H, m),2.08 (1H,t, J~13.3 Hz), 1.82 - 1.93 (1H, m, J=13.2
5 Hz), 1.75-1.82 (1 H, m), 1.59 — 1.74 (2 H, m); LC/MS, t, = 3.77 minutes (5 to 95% acetonitrile/water over
5 minutes at 1 ml/min, at 254 nm, at 50 °C).

Preparation 8: (4bR,7R,8aR)-4b-benzyl-7-hydroxy-6-oxo-7-phenyl-4b,5,6,7,8,8a,9,10-

octahydrophenanthrene-2-carboxylic acid

10
(4bR,6E,7S,8aR)-4b-benzyl-6-benzylidene-7-hydroxy-7-phenyl-4b,5,6,7,8,8a,9,10-
octahydrophenanthrene-2-carboxylic acid (37.7 grams, 75.7 mmol) was dissolved in 1200 mL of
methlylene chloride. The reaction was cooled to -78°C and nitrogen bubbled through the reaction mixture
for 15 minutes. Next ozone was bubbled through the mixture and a blueish tinge appeared. The ozone

15  was continuously bubble through the reaction for 3 Hours. HPLC/MS obtained at 1 hour and starting
material remained. Ozone charge continued. HPLC/MS obtained at 2 hours HPLC/MS obtained at 1 hour
and starting material remained. Ozone charge continued. HPLC/MS obtained at 3 hours. The
consumption of starting material did not change. The ozone was stopped and nitrogen was bubbled
through the reaction until the blue color dissipated. Dimethylsulfide (20 mL) and methanol (20 mL) was

20 added and the reaction warmed to room temperature. The solvent was removed at reduced pressure and
the resulting thick oil dissolved in ethyl acetate (100 mL). Heptanes (100 mL) was added to the solution
and the mixture swirled. The resulting solution was slightly cloudy. The solution was stored are room
temperature overnight without mixing. White crystals formed. 5.7 grams of the crystals were
collected HPLC/MS and 1 H NMR were obtained. The solvent was removed from the mother liquors. 44

25  grams of a orange brown oil was obtained. HPLC/MS obtained. The mother liquor was purified utilizing
preparative reverse phase chromatography to afford an additional 22g of the title compound for a total
recovery of 27.5g in 85% yield. MH" [m/z] 501 M+Na [m/z] 523 ; 1H NMR (400 MHz, DMSO-ds) & ppm
200(s,4H)210-221(m,3H)2.51(q,3H)2.73-2.85(m,4 H)2.96 - 3.10 (m, 3H) 6.15 (dd, 1 H) 6.60
(dd,2H)7.09-7.15(m,3H)7.25(d, 1H)7.30 (d, 1 H) 7.34-7.40 (m, 4 H) 7.69 (s, 1 H).

30
Preparation 9: (4bR,7R,8aR)-4b-benzyl-7-hydroxy-N-(2-methylpyridin-3-yl)-6-oxo-7-phenyl-
4b,5,6,7,8,8a,9,10-octahydrophenanthrene-2-carboxamide
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(4bR,7R,8aR)-4b-benzyl-7-hydroxy-6-oxo-7-phenyl-4b,5,6,7,8,8a,9,10-octahydrophenanthrene-2-
carboxylic acid (21 g, 49.2 mmol), 3-amino-2-picoline (5.8 g, 52.2 mmol) and 1-methylimidazole (20 mL,
246.2 mmol) were dissolved in anhydrous acetonitrile (105 mL). 1-Propanephosphonic acid cyclic
anhydride (50 wt% in ethyl acetate) (47 mL, 78.8 mmol) was slowly added to control the mild exotherm.
The mixture was stirred at 25°C until the reaction was completed (less than an hour). Ethyl acetate (86
mL) was added to the mixture. The mixture was washed with water (4 x 100 mL). The organic phase was
dried with MgSO, and concentrated to dryness. The title product (22.3g, 89% yield) was obtained as a
light-yellow foam. "H NMR (DMSO): & 1.95 (m, 2H), 2.10 (m, 3H), 2.35 (s, 3H), 2.75 (m, 3H), 3.0 (d, 1H),
3.05 (m, 2H), 5.70 (s, 1H), 6.15 (d 1H), 6.60 (m, 2H), 7.10 (m, 3H), 7.25 (m, 2H), 7.30 (m, 5H), 7.65 (d,
1H), 7.70 (s, 1H), 8.15 (s, 1H), 9.85 (s, 1H).

Preparation 10: (4bR,6R,7R,8aR)-4b-benzyl-6,7-dihydroxy-6-methyl-N-(2-methylpyridin-3-yl)-7-
phenyl-4b,5,6,7,8,8a,9,10-octahydrophenanthrene-2-carboxamide

To a flame dried 50mL round bottom flask was added the (4bR,7R,8aR)-4b-benzyl-7-hydroxy-N-(2-
methylpyridin-3-yl)-6-oxo-7-phenyl-4b,5,6,7,8,8a,9,10-octahydrophenanthrene-2-carboxamide (0.28g,
0.54mmol) in a THF(5mL). The solution was cooled to -17°C in an ice/acetone bath. To the reaction was
added MeLi*LiBr (0.1mL). After 1 hour the LCMS indicated that starting material remained so an
additional 0.15mL was added. The reaction stirred to room temperature over 2 hours. By HPLC, 2.5% of
the starting material remained. To the reaction was added NH,CI slowly and off gassing was observed.
The reaction was diluted to 125mL with acetonitrile and water. The reaction was purified by reverse
phase chromatography then was lyophilized. The resulting dried powder was dissolved in acetonitrile and
water again with two drops of concentrated HCI. The solution was lyophilized to dryness. This afforded
the title product (231.4mg) as the HCI salt in 73% yield. LRMS ES" 533.1 1H NMR (300 MHz,
METHANOL-d,) 6 ppm 1.23 - 1.28 (m, 3 H) 1.53 -1.62 (m, 1 H) 1.90-2.20 (m, 3 H) 2.70 - 2.74 (m, 3 H)
284 (d, J=14.90Hz,1H)2.92-3.22(m,2H) 3.28 - 3.40 (m, 4 H) 3.91 (d, J=12.08 Hz, 1 H) 6.50 (d,
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Example 1: (4bR,6R,7R,8a8)-4b-benzyl-6,7-dihydroxy-6-methyl-N-(2-methylpyridin-3-yl)-10-oxo-7-
phenyl-4b,5,6,7,8,8a,9,10-octahydrophenanthrene-2-carboxamide

~ O O

A sample of solid (4bR,6R,7R,8aR)-4b-benzyl-6,7-dihydroxy-6-methyl-N-(2-methylpyridin-3-yl)-7-phenyl-
4b,5,6,7,8,8a,9,10-octahydrophenanthrene-2-carboxamide (2200 mg, 4.130 mmol) was dissolved at room
temperature solution in methylene chloride (10 mL) and methanol (100 mL). This resulting solution was
treated with a 10 mL solution of 2 N HCI in MeOH and was stirred for an additional 10 minutes. The
reaction solution was visually inspected at this time to ensure that all solids were dissolved and then was
cooled to -78°C. The cooled solution was treated with a steady stream of ozone (5 cc flow rate, generated
using a Azcozon generator, AZCO Industries Ltd., model # RMU16-8 with O, pressure set to 30 psi).
After five hours of constant ozone flow, the reaction was nearly complete to desired title compound by
LCMS analysis (M+H LRMS 547.2 amu). The solution had taken on a deep blue color. The cold reaction
solution was flushed with nitrogen for 5 minutes to dissipate most of the ozone and the reaction took on a
significantly less blue color. At this time, 20 mL of dimethyl sulfide was added in a manner that did not
raise the internal reaction temperature above -70 C. This was followed by removal of the cooling bath and
the reaction was allowed to warm on its own accord to room temperature (1 hour), and was maintained at
this temperature for 3 hours additional. At this time, the reaction solution was concentrated to a residue
and dissolved in 25 mL of THF, and then the resulting THF solution was directly subjected to C-18 reverse
phase chromatography (15 minute gradient run, 5 % acetonitrile mobile phase to 95 % acetonitrile mobile
phase and water). The resulting title compound was filtered through an exchange resin (StratoSphere
SPE, PL-HCO3 MP-Resin, product number 3540-C603) to remove any TFA salts and provide the title
product as its parent compound. The resulting solid was crystallized by the following procedure: The solid
was slurried with MeOH (7 mL), the solids collected after 1 hour and washed with an additional 2 mL of
MeOH to furnish the title compound 1802 mg, 79%. Analytical data as follows: "H NMR (500 MHz, D¢
DMSO) 6 ppm 1.18 (s, 3 H) 1.51 (dd, J=12.66, 1.96 Hz, 1 H) 1.99 (d, J=14.96 Hz, 1 H) 2.40 (dd, J=18.88,
485Hz,1H)2.43-2.49 (m, 1 H) 249 (br.s., 3H)2.56 (t, /~=12.82 Hz, 1 H) 2.61 (d, J~12.53 Hz, 1 H)
275, J=15.12 Hz, 1 H) 2.92 (dd, J=18.59, 12.74 Hz, 1 H) 4.05 (d, J~12.45 Hz, 1 H) 6.65 (d, J=8.27 Hz,
1H)6.79 (dd, J=7.69,1.59 Hz,2H)7.05-7.13(m,3H)7.15-7.21 (m, 1 H) 7.25 (t, J=7.69 Hz, 2 H) 7.49
(dd, J=7.94,5.10 Hz, 1 H) 7.62 (dd, J=7.44, 1.25 Hz, 2 H) 7.87 (dd, J=8.23, 2.13 Hz, 1 H) 8.01 (dd,
J=7.78, 1.00 Hz, 1 H) 8.46 (dd, J=5.01, 1.50 Hz, 1 H) 8.54 (d, J=2.09 Hz, 1 H) 10.18 - 10.58 (m, 1 H, NH).
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. BIOLOGICAL DATA
5 Lipopolysaccharide (LPS)-Induced Human Whole Blood

Venous blood from human donors was collected as 10 ml aliquots in tubes containing sodium heparin (BD
Vacutainer from Becton Dickinson and Company, Franklin Lakes, NY). Blood was added to sterile
polystyrene round bottom 96-well tissue culture plates (Corning Costar) at 180 ul/well. Blood was placed

in a humidified 37C incubator with 5% CO, while compounds were prepared (nearly 60 minutes).

10 Compounds were prepared from 10 mM stock solutions in dimethylsulfoxide (DMSO, Sigma-Aldrich).
Stock compound was diluted in DMSO to give appropriate starting concentration then diluted serially 1/3
in DMSO (i.e. 15 pl compound + 30 ul DMSOQ), followed by diluting each serial dilution 1/167 into vehicle
solution (2% DMSO in phosphate buffered saline (Dulbecco’s Phosphate Buffered Saline without calcium
chloride without magnesium chloride, Invitrogen Corporation, Carlsbad CA)). Compound or vehicle was

15  added to blood in 10 ul aliquots as triplicates, omitting the outside wells to minimize possible edge effects.
The final highest concentration of each compound in the assay ranged from 3 to 0.3 uM. Final DMSO
concentration in the assay was 0.1%. The plate containing the samples was gently vortexed to mix and
replaced in the incubator. LPS stock (E. coli serotype 0111:B4, Sigma-Aldrich), stored in aliquots of 100
ng/mlin RPMI at —20°C, was diluted 1/50 in RPMI to make a working stock solution. After 60 minutes of

20 incubation, 10 pl of the prepared LPS working stock was added to the blood to a final concentration of 100
ng/ml. Wells to be used as negative control received RPMI media with no LPS. The plate was again
gently vortexed and the plates incubated overnight for 22 hours. Following incubation, the blood was
centrifuged at 1500 x g for 5 minutes and the plasma removed to either freeze at —20°C or assay for

cytokine release.
25 Measurement and Analysis of Cytokine Release

IL-1B, IFNy and TNF o protein levels were measured using Meso Scale assay kits (Meso Scale Discovery,
Gaithersburg, MD, U.S.A.). Reagents were allowed to come to room temperature. Meso Scale plates
were blocked with 150 pul of Meso Scale Block B diluent, gently shaking at room temperature for 60
minutes. Plates were washed 3x with wash buffer (PBS, Invitrogen Corporation, with 0.05% Tween-20,
30 Sigma-Aldrich). Calibrators for standard curves were prepared in human plasma/serum assay diluent as
a 1/5 serial dilution to achieve final concentrations ranging from 50000 pg/ml to 3.2 pg/ml. Samples were
added at 10 to 20 pl/well and calibrators were added at 20 pl/well, then incubated at room temperature
with gentle shaking for 2 hours. Plates were again washed 3x with wash buffer. Detection antibody was
diluted in human plasma/serum antibody diluent to 1 ug/ml and added to the plate at 20 pl/well. Plates
35  were incubated as before for 2 hours and washed again. Read Buffer T (4x) was diluted 1:1 with mgH,O
to 2x concentration and 150 pl added to each well. Plates were read on the SECTOR Imager 6000 (Meso

Scale Discovery) to generate raw signal values.
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(4bR,6R,7R,8aR)-4b-benzyl-6,7-dihydroxy-6-methyl-N-(2-methylpyridin-3-yl)-7-(pyridin-2-yl)-
4b,5,6,7,8,8a,9,10-octahydrophenanthrene-2-carboxamide

= o Comparator C
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Ost eocal ci n Suppression (ED50 dose) Osteocal cin Suppression (ED80 dose)
Exanple 1 0.3 1.61 0.029 0.11 0.081 0.35 Conparator B nd nd 0.083 0.45 0.21
0. 97 Conmpaioapwr018158. 8 2.9 3.08 9.87 3.68 >20 Conpar at or PDTAB2002/053044

o Comparator D

(4bR,6R,7R,8aR)-4b-benzyl-6,7-dihydroxy-6-methyl-7-phenyl-N-(pyridin-3-ylmethyl)-
4b,5,6,7,8,8a,9,10-octahydrophenanthrene-2-carboxamide

Scheme D

H20
IPA
1)2 M HCI O 2 M NaOH
2) 2 M NaOH C-1 benzaldehyde

R’NH2
CeCly acetonitrile
ArMgBr N-methylimidazole
THE PPAA
H3 MeOH
DCM
04

C-6 (X=C, R=3-picoline)

The following comparative compound, Comparator E, can be prepared by general methods

known in the art and Reaction Scheme E, below.
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11. 40 14.48 >60 >60 Conmparator E 0.13 1.15 >1 >1 0.78 >1 10 Conpound Nane
BFR (ED50 dose) BFR (ED80 dose) Insulin (ED50 dose) Insulin (ED80 dose)
Exanpl e wO0.2000/03638 1.28 5.89 Conparator B nd nd PCT/IB2009/053044

P 0 Comparator E

(4bR,6R,75,8aR)-4b-benzyl-6,7-dihydroxy-6-methyl-N-(2-methylpyridin-3-yl)-7-
(trifluoromethyl)-4b,5,6,7,8,8a,9,10-octahydrophenanthrene-2-carboxamide

Scheme E

H20
IPA
1)2 M HCI o) 2 M NaOH
2) 2 M NaOH C-1 benzaldehyde

acetonitrile
N-methylimidazole
PPAA

5 Comparator F is (2R, 35, 4aR, 10aR)-4a-Benzyl-2-phenyl-1,2,3,4,4a,9,10,10a-
octahydrophenanthrene-2,3,7-triol, , the synthesis of which is described as Example 30 on page 106 of

international application WO 2004/005229 (Chantigny et al.) and has the following structure:

10

15

20
Comparator G is (2R, 3S, 4aR, 10aR)-4a-Benzyl-7(2-methyulpyridin-3-ylmethoxy)-2-phenyl-

1,2,3,4,4a,9,10,10a-octahydrophenanthrene-2,3 diol, the synthesis of which is described as Example 32
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1.04 7.58 Conparator C 3.72 7.88 >20 >20 Conparator D 35.86 >60 >60 >60
Conparator E 0.28 0.33 >1 >1 DI SSOCI ATI ON | NDEX 15A di ssoci ati on i ndex
(D) was wbasmmiasssa neasurenent to quantify the di ssocipariiBmoghsleenpounds
rel ati v gage 1d47adf infmatioel BpiSiodtion &0 POU@0BE9QEhdtigriyest Kiefagd Bds the following

anti-i nfl(gnmatory efficacy and side-effects. Dissociation indices were

cal cul at'ed usi ng clinically relevant biomarkers that could be utilized in
early clinical devel opment. Serum osteocal cin and LPS-induced serum TNFa
are accept ed®clini<ally as predictive for bone fornmation and

ant - i nf | arrmatory pf I\gdey, respectively. 20The dissociation index was
based on the s: 1) Dissociation required a dose-nmargin

bet ween bi o er 3 ?@mtlon and side-effects [such as osteocal cin
(0, |nsuI|n ORE formatlon rate], and was defined by the fornula,
usiqpg osteocal cin suppression (OC) as the side effect exanple: 25D =

Si de-effect endpoint Anti-inflammtory endpoint WO

2010/ 0 12bESEP®danBA09 /0D B3ddratecd A Iebibitiphe: DI = ost eocal ci n suppressi on (OC)
ED 90 _(or EAUC90/ I NFcc supprepression (TNFaED50 (or EAUCS50). 2) The DI of
a conpou@enceatrativm consi daFmed rel ati ve TNFat hat obseriegp wi t h prednisol one,
its clinicalnMonparator. The corrected or nornmalized DI was defined as

conpound DI divided by%inbiitiosbl one(®lnhibition) (% 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

Table 4. Mean Values of Comparator F Inhibition

Concentration (nM) IFNy INFa 1L-18
(% inhibition) (% inhibition) (% inhibition)

3000 21.95778 3.808591 3.308508

1000 14.6234 4.138398 0.21981
333.3333 -3.30077 -3.43225 -2.45189
111.1111 -4.60435 -6.35337 -4.59067
37.03704 -13.3589 -4.22595 -6.15082
12.34568 -8.35374 -6.79409 -5.49194

4.115226 -15.284 -8.12294 -6.1571
1.371742 -12.4462 -2.51053 -4.16143

15

Table 5. Mean Values of Comparator G Inhibition

Concentration (nM) IFNy INFa 1L-18
(% inhibition) (% inhibition) (% inhibition)

3000 41.3796 16.28448 15.47551

1000 13.20202 -8.47459 -1.19319
333.3333 2.019883 -13.7986 -6.75215
111.1111 2.655063 -8.76041 -5.37397
37.03704 -2.5794 -13.8733 -7.35195
12.34568 -9.15435 -14.0438 -7.52021
4115226 12.82205 -2.89901 -2.63902
1.371742 16.69609 3.216606 -0.11505

Example 1, , Comparator F, Comparator G and prednisolone are all ligands of the glucocorticoid

receptor, however, each one confers a distinct profile in the inhibition of cytokines from ex vivo LPS-
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5 Di ssociation I ndex Conpound Nane OC/ TNF (ED50 dose) OC/ TNF (ED80O dose)
BFFt / TNF ( ED50dose) BFFt/ TNF (E1380 dose) Insulin/ TNF (ED50 dose)

| nsul i n/ Wb 20008815d0se) Exanple 1 2.8 3.2 4.1 7.9 44.1 BCI1Bmopes3ator B 2.5
2. 2 nd snphudidd Duhén ShdoBpay. &HrédnisGlone, a full agonist of GR, demonstrates full inhibition of IFN

TNF and IL-1 . Example 1 also inhibits cytokine release in a concentration-dependent manner. Being
a partial agonist/antagonist, Example 1 does not show inhibition to the extent of prednisolone.
Furthermore, the level of inhibition observed for Example 1 is different between cytokines measured that

5 is to say,. IFN =73%, TNF =43%, and IL-1 =38%. In contrast to Example 1, Comparator F and
Comparator G do not significantly inhibit TNF  or IL-1  (less than 20% at 3000nM) and show a very
much less efficacious inhibition of IFN  (only 22% or 41% inhibition at 3000 nM, respectively). Thus,
while Example 1, Comparator F, Comparator G and prednisolone bind to the same receptor, they
demonstrate markedly different activities.

10

IN VIVO DATA

Mouse Collagen-induced arthritis (mCIA)
Mouse Collagen-induced arthritis is a commonly used chronic, preclinical model of rheumatoid
15  arthritis in which joint swelling and bone destruction occur following immunization with type Il 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 clinical setting.
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 (bClIl) on day 0.
20  All mice received an intraperitoneal injection of 20 ug of LPS on day 28 and disease was allowed to
develop through day 34. At day 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.
25

28-day Mouse Side-Effect Model

10-12 week old female Swiss Webster mice (Taconic, Germantown, NY, U.S.A.) weighing 27-29
grams are 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 are acclimated to the Pfizer animal

30 facility for 3-7 days prior to being placed on study. Prednisolone and DAGR compounds are administered
by oral gavage for a total of 28 days. Each treatment group generally contains 8-10 mice. To establish a
dosing regimen for the studies, a pilot pharmacodynamic time course experiment is conducted to quantify
TNFa repression after a single EDg, dose (determined from the acute LPS endotoxemia mouse model).
In order to repress TNFa significantly over a 24 hour period, it was determined that prednisolone required

35 b.i.d. dosing. DAGR compounds vary in their required frequency of doses.

Body weights are measured on the first and last day of each experiment. Blood samples are
obtained after ~3 weeks of dosing for steady-state pharmacokinetic analysis. To assess compound
effects on LPS-induced TNF-a, all mice receive an intraperitoneal injection of LPS (Salmonella Typhosa ,
Sigma, St. Louis, L-7895) 2.5 hr after the last dose on day 28. Mice are sacrificed 90 min. after LPS

40  administration. Serum samples are assayed for osteocalcin and TNFa using the Linco multiplex assay
(St. Charles, MO) and Luminex 100 (Austin, TX). Samples are diluted 1:20 and the assay is run

according to manufacturer's instructions. An osteocalcin standard is purchased separately from
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1.2 >2 1.2 0.8 >6.5 >2 Conparator D >5.3 >4.1 3.1 >4.1 >5.3 >4.1 Conpar at or
E <0.8 <1 <0.3 <0.3 Cannot Cal cul ate Cannot Cal culate Corrected
Di ssoci atworroiondesss 10 Conpound Nane OC/ TNF (EDB0O dose) ECH/IBEoog/EDB8O dose)

Biomedical Technologies Incorporated (Stoughton, MA). Serum insulin is measured to assess compound
effects on insulin resistance. Insulin was measured using the UltraSensitive Mouse EIA kit from Alpco

Diagnostics (Salem, NH) following the manufacturer’s protocol.

5  Cortical Bone Histomorphometry

During the in-life portion of each study, mice received two IP injections of the fluorochrome calcein (C-
0875; Sigma-Aldrich; 20 mg/kg; 200 uL/mouse), dissolved in 2% sodium bicarbonate, on days 1 and 26
for bone histomorphometry measurements. Fluorochrome labels incorporate into the bone mineral and
allow measurement of bone formation rate. During the tissue harvest, the left tibia is excised and cleaned
10 for cortical histomorphometry measurements. After all skin and muscle are removed, tibiae are placed in
70% ethanol (4°C) in the dark for a minimum of 24 hours.
Ground transverse sections are used for histomorphometric analysis of cortical bone’. Bones are
sectioned using a low speed saw (Isomet, Buehler, Lake Bluff, IL) equipped with a diamond wafer blade.
The end of each tibia is removed proximal to tibia-fibula synostosis and a 75 mm cross-section is cut.
15 Using a roughened glass plate and a cork, sections are ground to ~25 mm until transparent and all labels
distinguishable under a fluorescent microscope. Sections are dehydrated using the following solutions for
a minimum of 2 minutes each: 1) 70% ethanol, 2) 95% ethanol, 3) 100% ethanol, 4) 50/50
ethanol/xylene, and 5) xylene (twice) (Sigma, St. Louis, 534056). Sections are mounted using Eukitt
Quick Mounting Medium (Sigma, St. Louis, 03989) and cover-slipped. Using the Osteomeasure Bone
20  Analysis Program (Decatur, Georgia), bone formation rate is calculated by tracing the 1% and 2™
fluorescent labels in addition to tracing the inner and outer perimeter of the bone. Bone formation rate is
calculated by the following equation: (Interlabel Width/Label Interval) * (Labeled Perimeter/Bone

Perimeter). At least 5 samples are measured from each treatment group in each study.

25  Standard and Sample Preparation for PK Analysis and the LC/MS/MS System
Corticosterone, prednisolone, and compound levels are measured in all serum samples. The

following standards are prepared in control mouse serum from a stock in DMSO: 5, 2.5, 1.25, 0.3125,
0.078, 0.0195, 0.00488, 0.00122, 0.00305, 0.000076ug/mL. 30uL of serum samples (unknown samples
and std serum samples) are transferred to a new 96-vial plate. Acetonitrile (170 ml, containing 1uM

30 tolbutamide as internal std) is added to precipitate the serum and provide the internal standard for MS/MS
analysis. The plate is centrifuged for 5min at 4000rpm, 25°C. Ninety UL of supernatant is transferred for
injection and 5L was injected in the LC/MS/MS system for analysis. Concentrations below the limit of
quantitation (LOQ) are reported as zero (0) and are used in the evaluation of mean concentrations and
the estimation of AUC. The area under the concentration-time curve from time zero to time of the last

35  quantifiable concentration (t) [AUC(0-t)] is determined using the linear trapezoidal method.

Statistical Evaluation
EDs, and EDgg values are obtained for the various parameters using four-parameter logistic fits of
data. For each experiment/dose group, outliers are detected by calculating the number of standard
40  deviations each mouse’s value was from the mean of their group and then dividing by the standard

deviation of the group. The means and standard deviations used in this calculation omitted the value
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BFR/ TNF (ED80dose) BFR/ TNF (ED8O dose) Insulin/ TNF (ED80O dose) Insulin/TNF
(EDBO dose) Exanple 1 3.1 1.6 5.1 6.1 4.8 11.1 Conparator B 2.8 1.1 nd nd
1.4 3.5 GuoparcatserssC 1.3 >2 1.5 0.6 >0.7 >0.4 Conpar at oPCIYIB2009/053044

being examined so that, if it were an outlier, it would have no influence. If the value being examined is

more than 2.5 standard deviations from the mean, it was not used in the rest of the calculations.

Percent inhibition values are then calculated for each animal using the means of the vehicle and

10 mpk prednisone control groups. The individual mouse percent inhibition values are then fit to a four-

5 parameter logistic model using the area under curve mean for each group. Since all four parameters are
estimated and the lower plateau is not fixed at 0% and the upper plateau was not fixed at 100%, the EDs,
and EDg, values are calculated by using an inverse calibration formula for a response equal to 50% or
80%. The designation “nd” means not determined.

Compound Therapeutic | Therapeutic TNFa TNFa Osteocalcin Osteocalcin
Napme mCIA mCIA Suppression | Suppression Suppression Suppression
(EDsp dose) (EDgo dose) (EDsp dose) (EDgo dose) (EDsp dose) (EDg, dose)
Example 1 0.3 1.61 0.029 0.11 0.081 0.35
Comparator nd nd 0.083 0.45 0.21 0.97
Com%"“ator 0.8 2.9 3.08 9.87 3.68 >20
Com%arator nd nd 11.40 14.48 >60 >60
Comparator 0.13 1.15 >1 >1 0.78 >1
10
Compound BFR BFR Insulin Insulin
Name (EDs, dose) (ED3, dose) (EDso dose) (EDgo dose)
Example 1 0.12 0.87 1.28 5.89
Comparator nd nd 1.04 7.58
Comparator 3.72 7.88 >20 >20
Comparator | 3586 >60 >60 >60
Comparator 0.28 0.33 >1 >1
DISSOCIATION INDEX
15 A dissociation index (DI) was chosen as a measurement to quantify the dissociation of
compounds relative to that of prednisolone in terms of biomarkers of anti-inflammatory efficacy and side-
effects. Dissociation indices were calculated using clinically relevant biomarkers that could be utilized in
early clinical development. Serum osteocalcin and LPS-induced serum TNFa are accepted clinically as
predictive for bone formation and anti-inflammatory efficacy, respectively.
20 The dissociation index was based on the following tenets:
1) Dissociation required a dose-margin between biomarkers of inflammation and side-effects [such as
osteacalcin (OC), insulin, or bone formation rate], and was defined by the formula, using osteocalcin
suppression (OC) as the side effect example:
25 Dl = Side-effect endpoint

Anti-inflammatory endpoint
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>5.9 >2.1 3.9 >3.2 >0.6 >0.9 Conparator E <0.9 <0.5 <0.4 <0.2 Cannot
Cal cul ate Cannot Cal culate 15 WO 2010/013158PCT/ 1B2009/053044 W claim
1. A conpomocomfoiBmssmul a! : () PCT/IB2009/053044

Forexample: DI = psteocalcin suppression (OC) EDsq (or EAUCK:)

TNFo supprepression (TNFaEDsg (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.

5
Dissociation Index
Compound OC/TNF OC/TNF BFR/TNF BFR/TNF Insulin/TNF Insulin/TNF
Name (EDsp dose) (EDgo dose) (EDsp dose) (EDgy dose) (EDsp dose) (EDj3, dose)
Example 1 2.8 3.2 4.1 7.9 441 5.5
Comparator 2.5 2.2 nd nd 12.5 16.8
Com%arator 1.2 >2 1.2 0.8 >6.5 >2
Com%"rat‘“ >5.3 >4.1 3.1 >4.1 >5.3 >4.1
Comparator Cannot Cannot
E <08 <1 <0.3 <03 Calculate Calculate
Corrected Dissociation Index
10
Compound OC/TNF OC/TNF BFR/TNF BFR/TNF Insulin/TNF Insulin/TNF
Name (EDs, dose) (EDgo dose) (EDsp dose) (EDg, dose) (EDs, dose) (ED3, dose)
Example 1 3.1 1.6 5.1 6.1 4.8 11.1
C°m‘§‘rat°r 2.8 1.1 nd nd 1.4 3.5
Comr(’:arator 1.3 >2 1.5 0.6 0.7 >0.4
Com%arator >5.9 >2.1 3.9 >3.2 0.6 >0.9
Comparator Cannot Cannot
E <09 <0.5 <0.4 <0.2 Calculate Calculate
15
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5 or salt thereof. 2. The conpound of claim11, wherein the conpound is
(4bR, 6R, 7R, 8aS) - 4b- benzyl- 6, 7- di hydr oxy- 6-

met hyl - NWe-2nitigispyri di n- 3-y1) - 10- oxo- 7- phenyl- 4b, 5, 6, PC81820099B0440ct ahydr
ophenant hr ene- 2- 10car boxam de; or a pharmaceutically acceptable salt
thereoﬁNeéathe calciumsalt of the conmpound of claim2. 4. The sodium salt
of the conpound of claim2. 15 5. A conposition conprising the conpound of
claim1l-or datampoheddprmuted: a phar maceutically acceptable carrier. 6. A

conposition of Caimb5 conprising a—pharnmaceutically effective anmount of
(4bR, 6R, 7R, 8a5) - 4b-
20benzyl- 6, 7- di hydr oxy- 6- net hyl - N- y1) - 10- oxo- 7- pheny1l- 4b
,5,6,7,8,8a,9, 10- octahydrophenant ra
pharmaceutically acceptable salt thereod géutical ly acceptable
carrier. 7. A nethod conprising contacti coid receptor with
the conpound of claim1Ch; 2%pharm 0t r acceptable salt thereof. 8. A
met hod of treating a corditidn med udbcorticoid receptor activity
' e” subj ect a conpound of Caim,

in a subject conprisi
or a pharmaceuti call of. 30 9. The nethod of claim 8,
wherein the condition( i nfyammation (plated condition. WO

44 10.The nethod of claim8, wh@rein the

2010/ 013158PCT/ 1B2009/
condition is asthma, dermatitis, inflammtory bowel disease, Al zheiner's
di sease, psychotic major depression, neuropathy, transplant rejection,
mul tipl e sclepdsthereofchroni c uveitis, or chronic obstructive pul nonary
di sease. 511. The nethod of claim8, wherein the condition is rheunatoid

arthritjs. . The thod of cl ai 8, wher,ei ndition i rmatitis.
e e vt 1 i oouE b i o8 et PR o BR7RYBS Hikiahay BB
met hod of clredtiml-B-(2wisthyteyririn-Brel)-dQaxti-T-plemylidd 5. 7,8,84. Ad P-ogtallidepheanthiebe-2The
metfpod of clRidkdnideMars BhdimbrtieMstict e bk thddbdrammat ory bowel di sease.

1516. A nethod of mtigating side effects associated with glucocorticoid
receptor nodul ation, conprising adm nistering a conpound of claiml to a

subj ects. The calcium salt of the compound of claim 2.
4, The sodium salt of the compound of claim 2.
15
5. A composition comprising the compound of claim 1 or salt thereof and a pharmaceutically

acceptable carrier.

6. A composition of Claim 5 comprising a pharmaceutically effective amount of (4bR,6R,7R,8aS)-4b-
20 benzyl-6,7-dihydroxy-6-methyl-N-(2-methylpyridin-3-yl)-10-oxo-7-phenyl-4b,5,6,7,8,8a,9,10-
octahydrophenanthrene-2-carboxamide, or a pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier.

7. A method comprising contacting a glucocorticoid receptor with the compound of claim 1 or
25 pharmaceutically acceptable salt thereof.
8. A method of treating a condition mediated by glucocorticoid receptor activity in a subject

comprising administering to the subject a compound of Claim I,
or a pharmaceutically acceptable salt thereof.
30

9. The method of claim 8, wherein the condition is an inflammation related condition.
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10.

11.

12.

13.

14.

15.

16.

WO 2010/013158 PCT/IB2009/053044
The method of claim 8, wherein the condition is asthma, dermatitis, inflammatory bowel disease,

Alzheimer’s disease, psychotic major depression, neuropathy, transplant rejection, multiple
sclerosis, chronic uveitis, or chronic obstructive pulmonary disease.

The method of claim 8, wherein the condition is rheumatoid arthritis.

The method of claim 8, wherein the condition is dermatitis.

The method of claim 8, wherein the condition is asthma.

The method of claim 8, wherein the condition is Alzheimer’s disease.

The method of claim 8, wherein the condition is inflammatory bowel disease.

A method of mitigating side effects associated with glucocorticoid receptor modulation, comprising

administering a compound of claim 1 to a subject.
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