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

the non-labeled reagent previously employed.
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40 g) respiratory diseases, such as symptomatic sarcoidosis, Loeffler's syndrome, berylliosis,

fulminating or disseminated pulmonary tuberculosis, and aspiration pneumonitis;
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cal ci um phosphate di hydrate. Tablets may al so optionally conprise
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40 Rheumatoid arthritis is considered a chronic autoimmune and inflammatory disease producing
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to produce a The pesdnt BidntiorOihclizb dinedRt of tidkaiidy dbfondlobdi@ttive blBobtsediedas@in a

3 ui tf%b' esgRé&@&h&rf’éﬂgﬁrﬁl}{&@n@% the Jsub}ec?a Ec%rfoﬂi.cl c}ﬁ%élpgftt}réad?%eﬂtrmve tion.

I
Use, T he. powdBs PIREGM BEATP S6GES BISAER AT inaRglrTe,n  Bibicskcampyins sammistoring
chi t osano mlé sau@i 8 e@dolhdior sdin€f iy peasebtiimvastidncont ai ner, punp, spray,
atom zer, T?S PJéLén% ﬁiCen‘ﬁ hahdas a%eﬁ%h Hﬁtleg&g%zhﬁfﬂrﬁe%%éagg.H%%queét Bmprising

conpound(s) he |nven I on conp

aqueous AMREBHENY todhe %E%EF@FQE?P@‘“QPE %’#ﬁét ?Wés%@‘ﬂm"frbr di spersi ng,

sol uei | i si ng,Thepresetit pnehitinrginti@les astholl ot hitgating sideesffeets pysopeted i ’pcoitioid
SOl et shoPRoRkbe B3horh bRk £UGRofS FAERLETR dubgheate. ol elc

acid, or an ol igolacti

suspensi on fJPﬁ%‘leé%rit Hrentipmigclien g ”ﬁf@ﬂﬁ@?'t'ﬁ%”%"?ﬁ?ﬁﬁi’téé%fof'@)te‘éw'gl ppginisolone
sui t abl ereb@teniledniprisiny admyinistaringlaabinpsund biHuirG@Eh |ty alsetgectt han 5 ni crons).
This may bem@r‘ﬁPb%\!&ﬁ‘ P%tlﬁmgé?B&n%?ééﬁ&h:%y?%ﬂ@%@%é &&eﬂFﬁt@ﬁé& cgﬁdh%*ﬂs as

spiral jet supercrit

pr 0025’33|q'?§ast35 %“SPﬁPrﬁﬁfﬁWFﬁtloéé SU%CWSW%@%@@V'%% RPnsifipm. i, admgpistering
Spray driyihagubjécapsidr esre( cvmgeynd$ orsakexa mel pegseftirommtigel ati n or

hydr oxypr opylwmefmbe&hbw tﬂégf}wegehttoﬁ%oe&e%m%ﬂ.s%oérrtétdgﬁéauf] use in an

i nhal er or insuffiator or mu to contaln V\éer m x of

t he conpound ! rb?“"ff}‘?éeml?‘n’\?@?%i 81 aforemant "i”&ﬁF”éa“ﬁWé%a”'ﬁé@ge@%W as | actose
or starch andnhanofer émroditveot themtbirdmeptiorsd Céataent is-resk@htva teat@entmanni t ol ,

or mpgnesium stearate. The | actose may be anhydrous or in the formof

t he nonaghydrat e, preferabl y the latter. Other suitable excipients

i ncl ude TBREFIFN SETEiEEtofy) t 0se, sorbitol, xylitol, fructose,

sucrose and tTpebladttiwanost appropriate dosage oabbrel rewé ot adomistretomidr aeatmantfobthe

use in %pegémo&%aonuabrasmsduﬁ&tcrremg%mgsﬁoa[m&n%% SRURT S RITRAbal

of the present 1nventian gg ene terile water,
and sodiARREERT: GHGcS Soluziy "E"E’rsﬁ ‘i”\ﬁ@b%’ %‘??F?H?Aﬁ’i’%‘??r’ﬁ%%P”'He used i nst ead
of @sopyl ene Dybgscal compalntisier sgltswfmemtvearmd rgmoé §rerh Dy ingyte 100 mig fok oral

For mul atdy@ps:hRh ahé‘ﬁ@b?%’nb&ﬁc{n@é‘ﬁ@%l le@480ifaRb %h@fﬂatﬂﬁﬁ%%o@&ﬁw%%ﬁeat ed

to be |rmed| ate and/or nodified rel ease usi , for exa
Modi i e IPErsEERn F'B?"ﬁ’ﬂﬂs&tof 'M’H§’ MRE el G@F%&’&gﬂay f@w%eg@‘e "YP}SEW%”EEQ“’G”

control lheckin. targeted and programmed rel ease. 40l n the case of dry
powder i nhal s 48adesé R84 Sn arf HRraORAMR MBibdt nhving BLEHILILBOLRY kB FT R
43  Dosing and dosing regimen depend upon subject and a variety of conditions that may affect dosing (age,
sex, body weight, efc.). A physician or other medical professional will readily be able to determine doses
for subjects whose weight falls outside this range, such as infants and the elderly.



5 Conbi nati on The conpounds or salts of the invention may be
adm ni stered in conbination with one or nore other therapeutic

agents, such as a drug. The conpound of the present invention or salt
t her eof nEYOBRIVAIFHFHI stered at the sane time or differ eRETABAUYW/EH4bne
or nore other therapeutic agents. For exanple, "in conbination”

i ncl udesgaSidmtlidraipous adm nistration of a combination of locorrpound
or salt of t i nvent on and a, therapeutic a ent to a subject,

such conponeﬁ-?'gc%{?pé’”? (i L EUoR e ‘Perﬁ?ft%" J°afmgrierds bé’fﬁ"af’rﬁ‘l"s"at"’“
whi ch r ehaydselge sedlldwionsp tatthe sonsriousldy stiberttdrathk gadihistesiatraci, aml/drbusali d
subj gct 1I|n§déb§F ﬁlﬂﬁdg@élla&(mﬁ?sﬁ@!lbﬁ BT h& éﬂhlﬁ!tcfrééli Merdhe BioGPeTiRbA dlrdBProm
of conpq r salt of the invention and a therapeutic agent to a

subj ect ?%m?fg'éd of treatment, when such conponents are formul ated
apart from efohinL@ttlh@rsmtmedorw@adrametral@s @mgledd wlidrsemitsoistard liguid sykiems atch as

subst anthidid; ¥ort &%ax%%ﬁ?suﬂe@%r{@nu@’mﬁ@'o@n%%ﬁi@ﬁlate%ﬁo‘%LtP‘Bsz?e"F‘é %zenges
conpone Islgﬁre r e to said

St
suby ect UnShdsdinv A0 e S 261 SR A BB GRS OpS ORI o
sal t10of hubml/mmpeditesionpachds.aF et hp eertpogndgenalts of hednvention et he adiniistesedcs a
corrponergbg, L& d‘,égg,rg}éhat ed apart fromeach other into separate dosage
forns f\1, are t aken at  consecutive tines b)?/ sai d subject wt
si gni f| cant A TTRPIRYRPS TR RHERITSIR%E RO A AR ATYRSAZE PBHS: %HHHP@EH?&?PS%V&’G
conrponerﬁﬂwloawbasrf@rea@eﬁiomarcs@bsﬂﬁmmam foy exgmipfeefraamgeldtinees t o sai d
subj ect grgb@y‘ﬁﬂn ﬁﬁ%ﬁéﬁllhl@ée) m;maﬁyt SolphiQ b Qfrried W& Rx & WAL, leBnd fpolyethylene

corrp und r sa euti c age

sub) ot g'vvﬁﬂewpsﬁ?%g'&?ﬂwhgﬁ?'@ oxt & § Sitale &l BB Gb PR TR SpsB il
dosage fsgspendind agents dliqyadersuptiond negaiso hepregarethbydhermrsiliiopdl asalidder example,
wher eupgRridR¥hedr € concurrently, consecutively, and/or overlappingly

adm nistered_at the s and/or different tinme i.d_subj ect

wher o each pdPt IR BE LA HOPR AtraBy FeEoay SEnBY L o AR TS Gt

route. 2agralinadqshes fomssudurriosa descibeddmbxpstt Gpintoh in Theegeuic Patenterit! i(@n

may Jdoe usedsd, BY g,@,r,‘g);na@ihb@mogartl ally or corrpl etely, in addition to
ed

ot her anti-inf a har naceut.i ca .
that may be GSHAPTAoBGMT HaCeBiTRD PhorRe G G BahTE At oga) Yo o5 80 wegh
descri be%lomer@smafwm ondes tynigrlivsfrom Hweight iote $0 weight-2 of thehdldsagediers). In addition to

5- lipoxm&nagseabiewﬂehéra@rcamalﬁa@%p. fanaekaazgﬂasmas&ﬁteéms inaud@oaluﬁ@@a}h
PDE4 i nhj bi tors ant

lycolate sodlumc o me@l I? | ARSI I% "ﬁl’ protect Id
recept or® VSRR ST SRR LY oF fl?%"'a%ﬁkbﬁxyf”ﬁﬁ%’ P Y e CrEES °§?ﬁ 1,
m meSi c§rosp¢w'ﬁ0b¢ perdnyipyetidene; xetind celluloagp minrecaystadine ﬁﬂﬂwo@t e alel- substltuted
anti-i nny&mfo@y’I)éeIﬁ@@é\tsﬁrchpﬁggela'ﬂhhéal skPéhSand E’é’&ﬁm b@hét@'déﬁér%sly e isintegrant will

|nh|b|tors t|V|raI C a
sosn oo oty B el U n el AN S 24 DG e BRI e rom.
or Medi Einverstarsasingy QWE@W@WWMSWG@H@'NW@§éﬂﬂet forrvtéai'pﬁ (ﬁﬁ"t@t‘queéﬁe@lude

mﬁt hods reﬁaabcrydfhaanpeanageabu@tm afgard, soREPOEHd dIRHI, ﬁHturQl%@lﬂ EyHIREE gueRPr i si ng
t he

condtti SAMOI AR btgelsir B AT onBER Pl Bk 4 38l iflob Bge
anot her Tahpls draselse contgiredibipniie gYdhes !asit@ﬁ@(«n@e@dtatﬁesmssedr@ﬂ menpehydiptengyhgdrous

conmpoundsd fHe (iR rhghniedl, Xy, dé&l&ﬁ:@%c;bébl QﬂbltoDFhldr&rfeﬁﬁn@ée‘ﬂﬂaé’ea&tbr@ﬁ\ar@fdltﬁsm
COITpOSl t1Lon O|[f1os mrat,i on rel

condi t1 GAeUp e RudE ShF R haldimd oo T o Qg uMEEP S o, BRLE
2010/ 01308BPENYISEte 60 mmma 80 and glidarty euqbraegléqw diondeand talp, Vidhengresent,

I nclagdesukide abtie agdnt thayUomBiie@rofm@IPOIGH S 106 weRht % othe tabigt, iERHiGHs may

i nvention G S |on or a nedi canent for
treating 7 r%e fB&%%ea%‘ﬁgg ?tNe' Et ﬁé@ﬁ.ﬁa %t in the Methods section. 5 G

Schenes Tabler&rﬁtéo a%\?ﬁ&um@'rdvbmﬁés Preaemegnesive ateprgls. salgjunbyearate, zine
prepar eGteasid) godiurestERy Aekisatd, Iahmtxfuadsebdmbghehh@ s@eReNath ss¥ith Rekyl filphate.

schenes anar?tx gnrelra Qc;[maf)riseo t];'o C& %1 welg t o to b'w%%thF pre\%ral:]y gg%gfgﬁ]qu? to(?if
40  weight % of the tablet.
Other possible ingredienis include anti-oxidants, colorants, flavoring agents, preservatives and
taste-masking agents.

10



A-6A-7 A-8 The

1(R) - Benzy1l-5-bronp-9(S) - hydro-10(R) - hydroxy-10(R)-net hyl -tricycl o[ 7.
3.1.02" it rivdeman/R3k36-tri en- 13- one of Fornmula A-8 was peeasioesiodsedsng
t he protocol mﬁbm@deté EonRFNBITE afdut 8% &hg,lframg@aﬁﬁ@hblymdﬂb ®Gbas e6lwabm %

WO 0016652 LS, Phen )
be pur Chtgscﬁe& fr(apc? S8 wel PP‘Q??%)QHWEW& ?%H%PPFOFP%%M go%n%gﬁtﬁaé%%é&welght Yo
6- br ono- @S'We@jﬁﬁwﬂ(ﬁﬂfz(ﬂhwﬂﬁép'mﬁ&h torrbpid 10 @Righh% Iyent.  Reg. No.

1(1)83 3&; 1), Csdkd hﬁn@ét@ﬁ@bﬁ&a@ﬂmﬂ@&sﬁmmﬁ bi foriigted 18Y8 imm&ifte andfor modified
(- orbmo FA St Kpytoms nohon e el e peleaoRgene
Reg. No. Pregaypsd ve{p2TH as described in WD 2007/ 105053 (I\/bHar dy et

al . ). Conpounslitdblédmodifiddbelbise Wm&atﬂmﬁlfoh}hé rpQ'p&ses of the invention are descrlbed in US

(1%(12216 ny[!:gmfﬁ-h R%F?ém% S&IO @e?iﬁw&gggﬁt%e LeR80 s Lcl‘R s sugh 25 hlqr_ﬁ e%grgy LiSHersions and
2002/ 010FpwEe g Cﬂaté‘i pagiicles aggg besfognd P&’bammeut'@! g@?”m Qneling; 2662).d114) by

SCHENE Bvdida eRd(2609. r wTol uene/ n-butanol 15B-3B-4 The corrpound B-1,

/- brono- 2- et hoxy .34, Parﬁéﬁ%fs?%%gé& %Eﬂéregtbg‘lawn @%ok%ln)l g'as)to @ﬂ%n%qt h

rene, may be prepared as descr ent
1201649 ‘EP 1201660 (both to Liu et al) and EP 1201665 (Nhrry et
al.). 20Preparation 1:

(S)-4a-b et hoxy- 3, 4, 4a, 9-t et rahydr ophenant hrene WO
boLo) 019 RE e AR Sone by " Staffing Material A-8 (4509; 1.17

nol e was di SesPveRIntsor&lishihe invantign mpy aipo badsimiigteredyissettydnte fre blood sieam,
sodi um ehtbomusde or ntoeintvaanedl ofgdd Blamp@.21Rulrdt egpin@Rd attdies bladtkikAe. Suitable
m xture PA@a% Ifb?\;\ggrggertapad&ﬂdgtrg@fn%‘udg Mrg\%ng&uﬁ@aartmﬁ:?nhlagtﬁﬂ%%g Fltkarﬁ%c%s C

Mat eri al action m X
Acet yl Eetrﬂvsvtr"‘dl@f (reretbyal, infraglemapintgacyaniph intramesser, HaRYEOMIZhandEbsHaoeRHse
whi | e t heuithidepeioat iof parwvasralrEinhisaatioa thcheaneed @ Sittiudigtneitrotidaale pitiddtdrs, 0Bedie-

Was 440 e%t @ect&r?%drﬂfﬁdﬁrt&;hﬂﬂéesm@lér_rléﬁgrai Brn%%h@?%dargﬁé Pall& Qﬁeﬁ%%ﬁ#hémmﬁ:h may

i nternmedi at € enone was con %/
poi nt . FPYRRSATRIBRIDTUTE 23 RS cArbghydiatRs|ang huffering agens fprefergblinio)a REp fram ddeio):
t o t he nuktfarsemakhppieatibdsethbempetcarhare euitatlg farailattdadederietonegiecud Sol@dt or as a

5C. 1 theg mraﬂotg?%&\% carg&ncm% 2 TRIR émgeya&ggg%g gﬁro Biedl ftfged The

terrperature of e mxture was 10i ncrease ut ed

with water (5 @PI'_S)“a’a*Hﬁ‘é’fH?fifft‘ﬁf?'ef‘”\‘x}él?“crrﬁl“t‘%%’é*a"'%ﬁ‘aldt“ﬁ@ fé’b?’iaﬂm{ﬁ/a%’ lypRasagon,
wi t 28natreay réadiiXpe actbeplshdd wing stapdarhshafrdatButigal t@&hniaes avenowa 3o thiideakingdn the
as a beige solid. 1H NI\/R(DI\/SO) ppm 1. 27(t 3H) 1 65 (dt 1H)

2.06(d, 1H), 2.21 (dd, 1 ;(9 éd

3.85 (q, 2H), Thg sgrlgbll(t)h?f cgr,ligoun%s q{H]e(péese Fﬂvent@ng aﬂts thzqq))f us9d ‘géhe(qﬁ:paMn of
7. 25 (d,patdrjeral goi@®n{ ady belibhreasdd By tbe aseatf apmopiate formulation techniques, such as the

(S) -4a. -ip&%yalﬂogof%ﬂmﬁgm%n&gga%eﬁghyI enedi oxy) -1, 2, 3, 4, 4a, 9- hexahydro

henant hr ene
P 30 Formulatlons for parenteral administration may be formulated to be immediate and/or modified

release. Modified release formulations include delayed-, sustained-, pulsed-, controlled-, targeted and
programmed release. Thus compounds of the Invention may be formulated as a suspension or as a solid,
semi-solid, or thixotropic liquid for administration as an implanted depot providing modified release of the
active compound. Examples of such formulations include drug-coated stents and semi-solids and

35  suspensions comprising drug-loaded poly{dl-lactic-coglycolic)acid (PGLA) microspheres.

Topical Administration
The compounds or salts of the invention may also be administered topically, (intradermally, or
transdermally to the skin or mucosa. Example 1 could be administered to the skin. Typical formulations
40  forthis purpose include gels, hydrogels, lotions, solutions, creams, ointments, dusting powders,
dressings, foams, films, skin patches, wafers, implants, sponges, fibres, bandages and microemulsions.

Liposomes may also be used. Typical carriers include alcohol, water, mineral oil, liquid petrolatum, white
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The (S)-4a-benzyl-7-brono-2-ethoxy-3,4,4",9-tetrahydrophenant hrene
(1270 g; 3.2 nmoles; 85 area % which nmay be prepared as described in
Pr epar at i owolpiomasisdi ssol ved in toluene (6.45 L). The etrbyhenes/gsysol

(898 nbdp@@atlmngy@ﬁh pa@sthperte@tyu@aawb;ﬁmb gl amipdnét.@uan dhharde@PayBl €S)
were a e e I O Ven
ﬁ&{&pgec{ ké%e: fgr% 5&1;99 J armaé &@) Qgg % P]nllil% ul\é%%anl'(éct\é\%r 1999).

distille he mx ure’an
This distill a@th@mnqaﬁmfé@%camlm%rpmrwd?ﬁﬁlwm ﬁmlectrommf@n ientophoresis,

p- t ol uengwrdghemkis, sBdptloreds dnddlicromdiadteBddieaed(dld. FBwderedth, Bigkstenereyas
added; IE the reaction, two internedi ates (detected by LC) were
formed as the substrate was converted into product. The end point of
the reaction FREBUANLRLIPFH AR RIPHINaRS fEaatadiebe iImneriateandadnesined
and t he pregubbdiiddneessk kemeabdpe inBitidasayé® pubtailed- Juedy] othtidied-\aeted and
cool ed t[fc_} &%Q&‘Fa coml emperature. The mixture was washed with 0.5 M
NaOH (2 3) ases separated quickly and both were dark with a
small rag layer. The m xture was washed with water (2 L). The phases
separtat ehaieyyiraboaMyminigiom xt ure was dried by azeotropic

di stillation. 'Il'hlgg&?gdﬁ%s c%%alls)of %%v@tﬂﬂ_ﬁgan ol nfé%ﬁd?nt%ﬁgg@?régﬁbaé%@n.

L) was distil e mxture t hano ) |
di sti || aYRiAY Rdhedormsl 8 SDRPVERTI (@B AiNS. asibiNHifolor S¥agPiade a dryiiend with lactose, or
m Xt ur e @rdnipddawimporieat papitiepdcexampld, mixédwithiphodpheBids abiet as phbdpRatidylcholine) from

30net hanapél Eré‘Wcle) in &%@%@m&&l s;B.Q?mEH\ éﬁa}égﬁjri@?ﬂ%&ﬁtgﬁﬂ' an%“%?éyéLthfsgrf (Lrlé?érably

After_ 30 m nut e re Was coo

filth e&%ﬁ%“*f%és'%$f?caovv&?dmao RP4use 8 Aing stk orBRaYlSEH (With or withoytyhe uppafa
WO 2010/ 3158614t BAG0S/ 106 8D bdaotoethavexs 10L1,23]3,8he@afiaeopan@V@ns adsal
65C. Th t 9

8sC | idl_rllads #&g&gﬁmwag tI(eBsﬁ)%fg"?n]_a?(%oﬁEl’%@a@ogﬁ%%w%%e%gﬁ?gxag@gal @sgdaq%r
1H), 2. 3%y 2.68 (d, 1H), 2.77 (m 1H), 2.86 (dd, 1H), 3.36

(d, 1H) 3. 86Themyesdirized dntded pomgl bfray, Btobikel, oy neBidlser céntdids & Balutibhipr sugpedidion
(dd 201H)of th% céﬁlipc(lﬂd(g)%f‘} e lrﬁzeﬁ)l{ ﬁ%@rﬁﬁ' !ngrfo%x%l(‘u;% e%hayéque us gthanoh ora sw ble

413- benz | enedi ox 10- hexa enant hren
e2-carb rnatfvg, a er];@td ing., qqlltgalll I ozlextendmg re[ease of the achve a propellant(s) as solvent

- benzy1-ahdlan optivn@ s@iscthpR swehly Is@lmd troteade: deiRadd, 4; #h oligolactic acid.
, 9- hexahygy em@&maawﬁmsr &Zasge&.on%or%ﬁuaﬂowmg By pill ABYDE (P4 gpeasruﬁghe

as descr.i befi rh Pr e}% tion di ssol ved | n tetrah uran .
L) and JRidef&y fydrha B@MH@M S RN A MIRIRNS) THis MRy Biseghiev é\néaew@em
2. 27250l esminwtiey raetokeld suech asispiratjet nsilirgh fididhised jéthrdllinge sypercaitcaifigid\wegessing to form

mai nt ai r}f'aqoﬂ%ﬁ’o@whig@%%ssggﬁomg)éﬁswu@n %?%ﬂ I%dg:;;t 'rrgrae‘!s) 1\?\@;” ggt es

after the ad Lg %g]g di"ox] d %

while the ter’f‘lr?@? gsfma SXREIPRL 5‘?"?18 atger fOXY%%'meﬂw@ew%f u?'@tef?énﬂ an
addi t i orrattridyBs for wretirean infidlez or induilatod chiay boformuldte toicositain & pavaier mixohitbel cdngpound
a”b' ent &%@W@ﬂfoﬁtéguﬁabteﬁﬁw\ﬂ@ﬂﬁasé duch his MBSser Shalch lafdla Bér@%én@@m%l?ﬁry I as L-

eric sSsur m xt ure
Ao TR B 4 Baies o e ais 5ot Brios ey b RO 0 e fori st e
2. 45 nolresriphyseete, acfeabhethel lattdreOhenstitable excigietteindudertektrant dlecose acttosersons!,

conpl et eghitbi; Fuckh9d! lshcroskHRd m,ﬁgidgge was heated to 70C and sol vent was
distilled by g pressur e to 70

ing the .
1 od B o L B ol 2 (PRI SHES o ey S v gpigprse
Viat er ( GoBpeundwbibe siesslt ipventicre dropylertelpdycon stdriler veatéroet2Opiand sgdidnattdoritiéie

Pr ocsCt . Ak RBivEIsSileHi S M@y Hetu'é'écﬁﬁist@éa%f Brb 16t lglyEbt WRR ﬁ@t&d &d‘éﬁ@ﬂ/@ﬁ%&%

X). The solid was dried on the filter. ecrude pro
area % € obt ai ned as a bei ge solid. The product was purifi ed by
chr omat ogr ap rprmuagignsforgfhaadirdaoasaleaisinistre inenay de formntateth to be immediate andfor

chr omat agdaRRMeleaddlishgR} @zrah.aie LGEN %&ﬁgd%@giseff&ﬁamafbneﬁiam@@@em(y@é-?»&sma)sd-
3949 of tGg ti t@g g gl‘% FEB Pf%(vas reco% [eed Another 70 g of title
corrpounaD & o0 BT RREAHOEHE*?tS quor by chr omat ogr aphy. 1H
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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5The aut ocl ave was then seal ed and purged with nitrogen (three
cycles) foll owed by hydrogen (three cycles). The reaction was run for
18 hours wwdnzao/piessure of 80 psig and tenperature of SQGnBbiebO653044
anal ysi s afiinisteoanpbielet @tsedn chuFralifhiniayivk MdhkRAM a SRNICEIsk ¥H, hbreus@iig as

95 to 5, T 1 suspension was filtered through Celite(r)
to rermvthE!%d;&csaa%)tg%ﬁouga\%&{yhe tol uene solution is concentrated at 50

C, under vaculifie rengeafopinbaetadminisiratiapaange fromig mastodass pl 1 my to36€, 1 L of
1- but anol was added and the solution 10heated to 60C, until clear.
Upon goold ng.. tﬁ)pe resulting solid title conmpound was i sol ated by
vacuum fiPTFat on (196 granms; 97% Trans to Cs 95.75 to 4.24). 1H
NMVR (300 MHz, Tersemsyungs pisdits of thednveptipn mpyibe agmipiptered ingcpmbinationwitomgor more
1H, Ar - HptherfhekabeitiGiyets, Muchdd,a diig: Fhe cémnofthd drasamt ikehtioAlbr $)t thereof may be

6.43(d, Jz. -H, 4 - 4 - CH? .89.(s, 3H,
CHa) ( 3. oé@&ﬁ%‘éi’ 8‘1# %Eﬁ(e t@iz_"f éggéﬁ“%%g%s ég%r% Tgﬁ °‘%e:rg§§pﬂ‘z“,% agﬁl“(ri) ,
2.22-1.72 (cnforgkamnle (ppgmbingtien; includgs: sipgitagepuspdministetiRve 2 emiingtion gl :
167. 70  1d@n@undld Balfof tHE5dv@htiok and 3 thefapetitid Agdnt tobZlbjSat, Wi such cd@Bdondnts are

0.5, 278 e s 76 i Hlen s DRl By st s

Pr epar at panT,]toggEd subject; substantially simultaneous administration of 2 combination of compound or salt of the

(4bS, 8aRhveHtioh@dzytierapetiongéht tba SubjecBin Benddf tHebtaert ayd saphengmnkhs gae- 2-

car boxyl i - . .

150 Do oG Fpar sy Bt B Ao P Dage fomys ey oo at syostantay i same
nt hr Ehe- B¢ Bigasisbieci ehereppen saidsgmBonepis pYe relpasad atasbsiantially thrsagig e tassag

M HCl ( 2%ubject; sénleriarmgoinstratnef atonethatiage tdresoundnat shie at ad intenticredldutherapeutic
The m xt j -0 I:

ol d ] (1 SR WEARASAHrEE bR DDA a0 G S Bige
react i onPERHPPAF RS a pAEecutie thes Py gridabigrt Wit sgioniicrgt time inteypiNgineer eavh
mL, 101. &inmmista)ionyveberagide daiti contjoeents act teleasaid sliteaiiiang dieent 6oBs oRue ubject;

10Thﬁ) m é‘ﬁd%&ue\‘\@a}a&}ﬁ‘l higtraﬁ‘ign %ﬂf%fﬁ%f{%g’nﬁ@&th:\t)o]& c%gngggrﬁigzg ééﬁgoz g@%ﬁﬂ%m&{ él?oda therapeutic

(about 30 mn). Agueous ) | m Xt ure was
cool ed t¥PeRGE2 SHRIGE: WhgPush GPAROAENS e R uiated fopetherdnteia fiagle dergesiiormaaieh
cryst al srelweses said derdpdnents iniat doataiedcmarsibalerapbn iy arb/boreurdantly; aorsedhtibditBild/or
(40 ) Mﬁapﬁﬂa?gdlﬁﬂis@}e@ Wyt @1?\ aﬁﬁé iﬁ'ﬁlo}f&i)fégrﬁltihﬂh;wéa%@uﬁﬁﬁg, vﬁ'}e?eréagf(}ipart-rrgﬁ be

m xture S .C00 ed,%o 20C and he or 60 m nutes. m xXture wa
filteredGHYSHREPETNPIN AT MIAYAFHh water. The solid was dried in

a vaguum ovenFaexanpe, tha cpmpaindsor gatslobihe pebérd ingehti86may bedRed Wicambihatiom s

obt ai Nedy, FiiNYRoh in alHit . :
2.05 (mpai[tl;lg, 2?2%?)"i?D&Bd'@ﬁg%éégta"%'ﬁgﬁm"qfﬁgaﬁé; gf%p,[ejszo?@%a%@%w%‘ﬁ%',agem
2.80(d, UalmayPegyepdinfompinationwitigne compeynds apd seis degcribpiereig inslyde GNF-g ibitors,
7. 10 ( m CGHR,inhbitd5, Figoxyhhase ibhibiord, seceptthantad@nidth fof Rukdlddhes, PDE4 inhibitors,
Preparat' s . . . . .
(4bR. 6, SR Eiic s nhibfory gastropgtece ta raceptor anjagoiiss, psyiike gowf factor type (GF
200 C%Oahyﬁr”‘ﬂ pHch AN P H@pgu&ggts@ﬂqaﬁesaﬁqncpter@da] anti-inflammatory agents, p38 inhibitors,

(4bS, 8aRy2x¢mHintios yobA Tnhiiters AdhtiiralagéntS, £, othel fyeAt WastyiBdOplRG H2BBRNEO2-
carboxyliggi,|4 ﬁdfg (6.5 g, 19.44 mol) was suspended in water (65 ni).
2.5 M Na /? 97 m., 29.16 mmvol) was added foll owed by benzal dehyde
(2.16 nm., 21.38 nmmmol). Over time (at 50C for 4 hours or at 25C over
ni ght) theUsdinthereepbitbnara ConpoganeoedicBRfent €eact i on was consi der ed

co te whe 0 . .

(o BaR) - ab bENey =R B B i o otk s P granainel .- o
car boxy| 8P o PpditRaeat soFRrisig thespmpaTig oF seie ofihedreseat ipvestiandes|uselintreating
25C i f idontide naaitateall by gRidytoAiboi@ leCeptdriabifity. (65 nl) was added to the

enr aa. ou ARG BRI el oL BB (REEL PR IR LRI
or shortf§ Pf???él?l@%twr' theipeepaialion ff @ coaresitien gradepdicamen @or frflarpmatipn, inflammation

40 related condition, rheumatoid arthritis, dermatitis, Alzheimer's disease.
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5H), 7.70 (d, 2H), 12.75 (s, 1H). Preparation 7:

(4bR, 6E, 7S, BaR) - 4b- benzy1- 6- benzyl i dene- 7- hydr oxy- 7- phenyl -4b, 5,6, 7, 8

, 8a, 9, 10- vy Bmé/a8tBhenant hr ene- 2- car boxylic acid 10@CCaBraasvoI3044l )
Chl ori de (5. OThegresB@tiR@ntiomalsp inolagesithexed of dnetopinbreleyidpauindy @BaltsTDthebesért
50C for %@erﬂ&%lspreﬁg%oﬁ &%hﬁ&s‘d off oPd mb V\ﬂ&n{eﬁﬁgﬁt{?&m Vé?léon’ 46 EARlibAS detaited in
nonitored wth a Teresutlng g0l Uti on: was codl ée
to -75C ﬁ&bgpﬁﬁ?%H”W|gorously The cold slurry was charged with

phenyl nmagnesium bronmde (1.0 Min THF, 19.1 mml) dropw se over 15

m nute£s @ Ehpdalte t enperature nai ntai ned bel ow - 70C. The 15sol ution

was kept at -_73C for 15 m nutes and _a sol uti on of

(4bR, 6E, 8aR) - Zﬂg %)g‘ﬁgtwas 8 t[ggﬁﬁlentdgﬁ%trm? _may be prepared using the methods illustrated in the
0X0- 4b, 5gederal &nBatiOschémescard ey phriophiehmodettren getled delb@X The caahdof(tBe Hoihetic

8.311 mm!et}lodsrheFeﬁ'FJr@%ﬁuyﬁgﬂtaﬁégoﬂl&s wili@smAddedh sy %%eﬁ%ﬁgxﬁkl\}ég in the art

m nut es | nt ai ni ng ﬁ%q? O?Y n%{ar at ur e "bel ow -

obt ai ned® Fﬂi*"icﬁm“& Fe%?w SINGE SF1or3IN GerpshRn Y SPENt Winkla isrsubstantigly na%rgactwe
m xetP f owithathe gtiding inwdeaibls Jrehoants), e dhtermediiRkC/oVBrodass atbtha tanedratungd at which the
starti ngre%i’éﬁ:f ér@!:arﬁé%irﬁﬁl A&fren %c%%a&'b@@;ﬁ led20um'o oﬁé s&gpﬂ?éﬁltxtﬁggﬂﬁ% kl\b%}' one

brom de SO tg é %‘R\‘\a over 10 m nutes an

obt ai ned*®® ﬁﬂ BRFPTID PR “e pa %feas%%ziﬁp SRR NGRS B SrRcgisvIed pRftipbR{ep may be
(1.0 nmoielecteds added over 10 ninutes and an HPLC/ M5 obtained. The

sol ution was prpRslioh GFco%@o&HdQHﬁtﬁém@éntlor? @é@nﬁﬂage melp@l%@cqoé de"@l’:meh%njop@nous

and en cooled to 1t1on
ot eSS o i op i o o A oo Pong Sl aen oL Ro dpdig protecting
10C. A taeusps cof bs@eadily defterimined bpue dtiled irsthk w@tti Dt shamistyg deghoteSoh igdsips can be
25f or mediointy, fohexa'ﬁcpieuwm @Fé@né’\@[{del? GW&Q Phé{ecw?eca}a i 'dréa%fs%m% 3rd. Ed.

The filt t r.ah and wat er
R N U A b A ARG L e N G
organic | ayerR%atsmwa@hbej mnrtohedsa;;mrmam edargmavitatileumretbbd rowden (HEODE. Fbr) gxample,

_Cli_ Ll exh 0V;Q6du§pfi|>\'rhleﬁ'b§ b &k EmordHidd E‘b?'s @tﬂ%scroﬁ”mégs adych &d %agarpﬁfgﬁﬁw fesonance
e aque

er was,_chegke caonta
o ot MRk BEE SRR B et hore il 3 W il or mase
added. THpectglety.iashy J0loevarpim $uch aariibhenedomandd Nauld qhrasreitqeraphy 6HPLC) or thin
formed. igatiroddtBispng. of net hanol and water were added to inprove the

quality and reC| |tate he solid collected b
vacuum filt rgl'tﬁieg%m'g g ef$ 8’91“0%’6 %l%%rtff)m?eﬁ@ %"a"%'ez?ra‘f%ﬁ%prﬁar%%
titl%® conphanmthelc methpdght yeIIOM/solld was obtained in 81%yield. WO
2010/ 013 158PGhk B4 SrtdOdcherhd Mﬁeééﬂ%@ f&(?érpo%ﬂiﬂ@%tﬂm RRdhrd %oﬁgtér{]ejed to
H s) Ahipg. ] 56 (7 H m, 7.34 - 7739 ( , 0(2 H t,

71tf 922(2H,rr),6.78(1Ht,J74Hz)650(2Ht,J78
Hz) 6.12(1 H, d, J=8.3 Hz), 5.86(2 SEHEMEA=7.3 Hz), 5.44(1 H, s),
3.61 (1 H d, J=14.2 Hz), 2.96(1 H, dd, J 17 6, 7. 9 Hz), 2.80 - 2.96

(1 H m, 2.66 - 20M (1 H m, 2.50 - é 2.08(1 H,
J=13.3 Hz), s@gqa(lwiaHtaﬁ)s J=13. @ 7Byrnohd1ne82 (
1.59 - 1.7 GIM%‘T"’,@A ) TW_QWP

acet oni tr’?rl e/ V\pt er over 5m n'ut eg 1 m/m n, at[ Z@Af nn§’ at 50

Preparation @

(4bR, 7R, 8aR) - 4b- benzy1- 7- hydr
oct ahydr ophenant hr ene- 2- car bo
(4bR, 6E, 7S, 8aR) - 4b- benzyl-6-b

6- oxo- 7- phenyl-4b, 5, &
c acid 100
§ dene=\(- hydr oxy- 7- pfre -4b,5,6,7,8

, 8a,9,10- octahydrophenant hreng lic acid (37, 50 (5.7
nnDI) was di ssol v B Q id eaction
was cooled to -78C aiRlOfd t, o ed t hHOUBHCH e ' m xt ure

for 15 mnutes. Next ozone was byhbl ed through the m xtpie and a
bl ue¥sh tinge appeared. The ozone 15was continuously bubbl e through
the reaction for 3 Hours. HPLC/ MS obtained at 1 hour and starting
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coll ected HPLC/ M5 and 1 H NVR were obtained. The sol vent was renoved

fromthe nother liquors. 44 25granms of a orange brown oil was

obt ai ned. WOLBINE3EBt ai ned. The not her |iquor was puri f IPE€A/IBRG0PAIBIDHIQ

preparative reverse phase omat ogr aphy to afford addi fiongj 229

of the title conpound for tal recovery of 27.5g 850 eld. MR

[adz] 501 MeNa HR(ZJPh523; 1M NVR (400 MHz , o DMSO- c4) n (s, 4
2.10 -2.21 (m 3 1-1) 2.5 : HpPn2. 78 --2.85 (

3.10(m 3 H (’dd 2_@9_,-

(d, 1 H 7.30 (d,PnCHE) B3 0 (m 4 FhcH, 69 4 .

Preparation 9: H

(4bR, 7R, 8aR) - 4b- benzy1- 7- hydr @8- N- ( 2- net hyl pyri di n- 3- y1)A-B- oxo- 7- phe

nyl- 4b,5, 6,7, 8, 8a, 9, 10- oct ahydr ophenant hr ege- 2- car boxam de WO

2010/ 013158PCT/ D32009/ 053044 (4bR, 7R, 8aR) benzyl- 7- hyd

roxy- 6- oxo- 7- phenyl-4b, 5, 6, 7, 8, 8a, 9, 10- octa#ydr ophenant hr ene- 2-

carboxylic acid (21 g, 49.2 mol), 3-am no- 2 pieqline (5.8 g, 52.2

mol ) and 1-nethylim dazole (2 o, 246. B bragH di ssol ved in

anhydrous acetonitrile (105_&&2 =—3ropgnef phety,c acid cyclic

S5anhydride (50 wt% in ethyl acetate) g4 P .8 Mol ) was slowy

added to control the mld exotherm The mxture was stirred at 25C

until the reaction was conpleted (I ess t han®*&n hour). Ethyl acetate

(86 nl) wes!(Aed-5ordroe(8)-hytiar10(R)Fa@owi Nl AN tMBTE IR E BT Mitrki BoaVsed, & frien-13-

'Eg )C(II’ 1gess %%U@Aoq%&! %)3%'3%@?%%@}0%0@3?/30%&{] d%@%% Aa Icr?%(rglgnee?aﬂgr g’ilscﬁosed

| i ght® y el NRPGEZRT- AN di)ndeal% Bgizyf. rFrorrmnynd 71 qan Kerpurchaged (for exgmple,

g S:L53|(-?:i , (Snrid, \(lmKu@cbem)BCGm(xﬂmd AH) 6-bioh3- :ﬁﬁdilﬁyﬂ}o-ﬂm)rnaﬁhtﬂibrbge (Chéhh, Abstr.

7. 65 (d, 'l%f 08 g’ Ca%?)a re%?l’%g sort %"&8%@ kﬁl“ﬁ; C‘g"Pnaé’ ?‘%3 -

(6- bromo—1 234 te ahydr (o3 -naphthaleny syrrolidine (Cham Abst Reg o 863925—40 0)as

(4bR 6 R, deRbrBadin-vib 2t N2gas3gMaHaskivhat dr )0 XopmBoeuie by f-{erbRo-BBtdmydmpyr i di n- 3

-yl) 7 - ; r .4
10/ (Bﬁlé?lp%fhﬁn?z?ﬂ—g né%ﬁa%%lﬁe%qugrﬁ@ﬁyrﬂ R;Rib%&aﬁérﬁ‘ e R[%ﬂ%"‘o PRy i

(4bR 7R ngﬁe%@hﬁ@oyow%kl eq\gl and U.S. Pat. No. 6,852,719 (Liu et al.).

met hyl pyri di n- 3-y1) - 6- oxo- 7- pheny1- 4b 5,6,7,8,8a,9, 10-oct ahydr ophenan

t hr ene- 2- car boxam de (0.28g, 0.54nmok 'ﬂ ggg THF(SnL). The sol ution

was cooled to -17C in_an ice/ acetone at To the reaction was added

MeLi*Li Br (0.1nml). Atk

mat eri al remai ned so gan 20addi ti onal 0.

stirred to room t enpePdtUieH T Z“Eg

starting material g#g “'@ ) %&%8%%&

and of f gassing was obsgsved. The reactimn was diluted toed25nL with
acetonitrile and water. The reaction was purified by reyerse phase
chromat ography then was |yophi | @ The resulting dri §

poeg%er was
di ssolved in acetonitrile and ‘galn with two drop3

concentrated HC . 'Fhe—seJ—u{—ion % | Jy@phi dryne ‘ Hi s
afforded 25the ti mg@@ ) astEREHC gal K Lo J#% yi el d.
LRVE ES + 533.1 1 00 JETHANOLn 8¢hinoB ppMML. 23~ 1.28 (m 3
H)l]553-162(m 900 2820 (m 3 H) 2.70 - 2.744m 3 H)

2.847(d,

501 (a3 B 7 %roﬁ%t@esv—%a to BB Tt ey e
J=8. 26 He prepaidy agd@4ribed 1 B2orean P@erApplicOins EF 1201 6¢NandEFH)20 7660 Zooth 13 LRSt
(in, 3 H Jnd@{quiagg;%m,ﬁaﬂe‘@a] 1.91 Hz, 1 H) 7.56 - 7.65 (in, 2 H 7.77
(d,J181 , dJ J=8.26, 5.84 Hz, 1 H 8.51 -8.63 (m 2
H) . Exanpl e 1:

( 4bR06 R PrehaBatBn-14 1S oerizeniyl G ;b et 2yetiiaxy 3, 43tartetetrytiydiephananttivayd pyri di n- 3
-yl)-10- oxo- 7-
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using a Azcozon generator, AZCO Industries Ltd., nodel # RMU16-8 with
02 pressure set to 30 psi). After five hours of constant ozone fl ow,
the react i WO MaE0138r |y conplete to desired title conpo@al/IBR0NGEGNS
anal ysis (MrH LRMS 547.2 amu). The~salution had taken on a deep bl ue
color. The cold reaction solution|jwas |flushed with nitrogen for 5

m nutes to dissipate nost of the 6zope and the reaction took on a
significantly less blue color. At thi Hof di net hyl

sul fide was added in a manner that raise the internal
reaction tenperature above -70 g foll owed by renoval of the
cooling bath and the reaction dd to warmon its own accord
to roomtenperature (1 hour)
tenperature for 3 hours addiB A this timeB-the reaction

SOLIUE Ihoretwaﬁg mammsr(moe;m Hﬁm@@é)%édlé%@ﬂ% éilhat'ilﬁlqh ¥e t'aﬁx%aéé t&ﬂape@itur%"ﬁ%
Fever s SHATSYERES Ieldu LS b3 MRRAIRS <BtchPeind miite 55 Ggmedo ehdilor e

acet oni thouise Qﬁ@ﬁ)ﬁle §taﬁhaé@teﬂ@i A%%Sa@equowdxthq fegctinmixiues ywisabiledinel25°C. Acetyl

wat ers) . ( Sctﬁtwder (QS(ernL:i?ﬂﬁ rhdids) @ammpéuadd m rfmduﬁeeméimte wncyé&mr@wasem&.haﬂaﬁ
resin I

:
tor ermveagtzgﬂlj'g erqh CIs%it'zcirr'l sl ool }egép the I%Xt?r By E%Wﬁg'ﬁﬁs E?g)u‘gb"cgi%eﬁstpge ﬂﬁtﬁg‘%t
compoundnemidiaieesuayasgossmed Thiegniig siea Bllirya dhiRpint. (1% ssidluveithegide in ethanol
procedur@s1 T Thﬁsﬁﬁ&léé)i wiBSdded ld:rtlﬁd Bistuid itlle e @drh 7atd?3.»\)vas I‘Flé]ﬂalﬁ&.‘] Be@t@een —5 C and

|l ect
for n?ghe:?ﬁ B GHE nt S BB et ol R0 R b e ool o gl wes
1H NOR (uepsege 25T§Bar|9w®)d"lsecb\wm ve@tem 9 b); The pjxiute Was fiiterdd argbih@saié wasl wapbed
Hz, 1 |-|)wn:1: VR84 b X)) FAhitRGomBound (akth g2854Pea( W vas bEthBedSs a BoiTold . 'HNMR (DMSO)

261 (d.° i3 %gﬁq‘%éﬁ @béos@(w 2 8 88, 2 1 By b, 2,
J=18. 59,3-8019.24)13A5 (m. 3. @496, TH, SMZHM 0Biem, 2H).11) 2564 GH). (B3 (d=8HR7 H,
1 H 6.79 (dd, J=7.69, 159Hz 7.05 - 7.13 (m 3 H 7.15 - 7.21

m 9

7675 cuproedih: @bt frm*%zgfz‘ e nsmgxéa%f g%&gﬁdwt%awm
(dd, J=7.78, 1.00 Hz, 1 H 8.46 (dd £5.01, 1.50 Hz, 1 H) 8.54 (d,
J=2.09 Hz, 1 H) 10. 18 - 10.58(m 1 H. WO

2010/ 013158PCT/ 1132009/ 053044 Depend

DVBO two OH protons can be visible @
547. 2619 (C35H35N204: calcd for M+ H,
ots in tubes containing

5Li popol ysacchari de (LPS)-1I nduceﬁ '
BecteN Di cki mzm and Conpany,

human donors was col |l ected as 10

sodi um heparin (BD Vacut ai nerBif

Frankl i n Lakes, was added to sterile %/styrene round
bot t om I&EkRr4ebep ﬁBrOBHTZfEiH?OéY'B-I”'é9§§et(a@¥f’rr?ﬁhﬁ@a“@69§‘€ 2y0 g¢3.2 meleBP AkeR %,
Bl ood washichInag @d pieparad hudeschibbd dPrebaatiomt)wnaa rsolvat imolﬁ%em MhiTh€ethylene
COWpOUHg;@CM}Qég% nel; %’@h%@s)(aﬂﬁgrtéﬂeng&lf&u@é&&e(ﬁ)1 o8 ﬁﬁﬂﬁ?&ﬁ gthe reaction

prepared from Ions In
Si grff- AMgRiee Fi’)’eﬂ“St ot dripyatdsifirdron hemitre ?Pdmmeﬁ wﬂfgfmﬁ toluene (1 L). This
appr opr idistikatist Erodesgasropaatsdtivied inore. Moerp-wiubniseitdnis atid 6.1 o) whé 3dded ebividinle

i.e. 1 Ly:eTelN| HNE I
((ZII | uti oﬁr 1/ ttljfgg I nt %q(\j/;ah?@ir@btsol u'?&%rl %é%ﬁ%@%l@é’ﬁgfeh:gé %ﬂ%)%?}?%% a8he
sal i ne CHRBEVES “LVRERSINA BeduBTheend ROIRSF tha Eeagion HEE £ eauilBiyIHPIN P%‘P’P%i‘ethe
wi t hout treigleesddiansant teipdepctl Dmetth@g&lpmﬁi@f@@&’aﬂhedome maurd sladboled)c)ambient

ConpaUNQefer &I ﬁ*e%&@r% \A;Iaé added gﬁtﬁ)o Bl IJI &1 Oy pnides g%ﬁb?oaﬁmélé and both

trlpllcate Omttln.m% he out si omnlmze 0SSl
ef f ect s Wi WIlhA sl fagdaver. IR abtiyre 29!?? whacﬁ W%%efd%hlpa h#ghases separated very
assay r alglyd The oixtug: Yas die@bigaveotiapicalistiENE0 Maenelid Latds@atdddno theenase aiyd
was 0. 1%1\;3”?@1 LHL»@% BisfieM&h e b D eTIRANRLSSI a\ef@iﬁor%atsé)lyen\/&&ﬁl%ﬁ%el;eq'e;ggaéd
twice more. Methanol was added fo the mixture and precipitation occurred a few minutes later. More
30  methanol (4 L) was added to the mixture and then brought to reflux. After 30 minutes, the mixture was

cooled to 0°C. The mixture was filtered and the solid was washed with chilled methanol (2 X 2L). The

e water content of

a 5.44 ppm FIRMS nifz
931). | . Bl OLOG CAL DATA
W0l e Bl ood Venous bl ood from
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with LPS and vehicle treated bl ood w thout LPS, respectively) to
generate % inhibition. Triplicate values were averaged for each
donor. TheWhl0y@&3f8r three or four donors were aver age®Cans2ogs/eituad

usi ng 4-

sqiid wasndried fin & vacuimuovee at §57C t Tre titla bGimusd (B821g)-08 Breh 01) wiab Bbtained as a

M cr osof ge.@%ﬁd "ARRIA @éd?@ pom Y, ﬁ%&ﬂ.‘b?ﬁ} 266 (2R, gk ?dd”ﬁ-gfi SO, 11, 2.68 0,

Si gma- Al
| nhibiti
i nhi biti

S Val
S o s e e St 2% o
©d) 1H)%b44r(fi bt | on) 1000 96. 41887 90. 42849 91. 81285 333. 3333

94.80171 86.9239 87.6417 111.1111 85.21585 67.08184 61. 87842 37.03704

70.72071_49. 23688 36. 70005 12.34568 34.71695 19. 56738 7. 168145
4 115226PsBarstienyd (§)-gethyhA-benzyl-7,7-(1,2-ethylenedioxy)-48,5,6,7,8,10-hexahydrophenanthrene-

10

15

20

25

30

2-carboxylate
O O-—'>

(T
e

0]

The (8)-4 -benzyl-7-bromo-2,2-(1,2-ethylenedioxy)-1,2,3,4,4 ,8-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
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 roam 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
title compound was recovered from the mother liquor by chromatography. 'H NMR {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: (48S,8aR)-methy] 4-benzyl-7,7-(1,2-ethylenedioxy)-48,5,6,7,8,82,9,10-
octahydrophenanthrene-2-carboxylate
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0.83998 1.371742 9.7537 6.36281 -1.2607 0.457247 1.188799 2.756104
-0.57073 Tah| an Val ues of Exanple 1 Inhibition ncentration
(nM | FNy ?Rﬁ@ﬂ%neg§inhibition) (% | nhi bi_.ti on) (@6inhib?§?6ﬁ¥" 66&“
72.90548 42.80632 38.01507 100 72.5054F 2A%,18648 37.61988 33. 33333
66. 18697 30.67716 26.41755 11.11111

0O B-4

The (&)-methyl 48-benzyl-7,7-(1,2-ethylenedioxy)-44,5,6,7,8,10hexahydrophenanthrene-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 filiered through Celite® to remove the catalyst and the toluene solution is concentrated at 56 °C,
under vacuum, to approximately 200 ml. While still at 50 °C, 1 L of 1-butano! 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, CDCl5) & 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-CH,), 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 (cm, 8H, 4-CH,), 1.57 (cm, 1H, CH-H).; *CNMR (CDCt;, 8): 167.7, 149.2, 137.7,

15 136.4,131.1,130.5, 127.8, 127.7, 127.4, 126.3, 1255, 108.9, 64.6, 64,5, 52.1, 40.5, 39.8, 38.3, 35.8,
31.6,30.3,27.9,24 8.

SCHEME C
0]
A H  Hzo
s PA
1)2 M Hel 2 M NaOH
B-4 2)2 M NaGH C-1 benzaldehyde

acetonitrile
N-methylimidazole
PPAA

C-7
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50.99181 18.11116 15.35196 3. 703704 26.94135 7.08568 5.139857

1.234568 18.37372 0.8113 1.175317 0.411523 15.63071 -3.618 -1.0797

0. 137174 -®0XR8BH3G8604014 -0.93988 10Conparator A i S PCT/IB2009/053044
(413S, 78, 8aR) - 413- benzyl- 7- hydr oxy- N4( 2- net hyl pyri di n- 3-yOnet hyl ) - 7- (
3,3, 3- .
tri 11 uor OpFaRIT = 45 aRyd b ey T-gxo 30T AR5 & Ssrandrepearh e Zepboaie
i de, thea®¥dnthesis for which is descrl bed as Exarrpl e No. 771C-3 on
page 241 of WO 00/66522 (Dow et al.), has the foll ow ng

structure: WD 2010/ 013158PCT/ |1 B2009/ 0% The foll ow ng
conparati ve conpounds, Conparators B, n be prepared by

nmet hods descri bed herein, those known injt and Schene D, bel ow.
Conmparator B 0 (4bR 6R, 7R, 8aR) - 4b- be -]
br ono- 2- net hyl pyti di n-3-y1) -6, 7-di hyd et hyl-7-pl i enyl -

5 (4BS.8aR)ymethyl 4B-benzyl-7,7-(1,2-ethylenedioxy)-4,5,6,7,8,8c.,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
heid 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 mmal) 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. ‘H NMR (OMSO): & 1.50 (m, 1H), 1.65 (m, 1H), 1.90 (m,
1H), 2.06 (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-oxo-4b,5,6,7,8,8a,9,10-
20  octahydrophenanthrene-2-carboxylic acid

(4bS,8aR)-4b-benzyl-7-ox0-4b,5,8,7,8,8a,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
(4b8S,8aR)-4b-benzyl-7-ox0-4b,5,6,7,8,83,9,10-octahydrophenanthrene-2-carboxylic acid (Preparation 5)
remaining. The mixture was cooled to 25°C if it was not aiready 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-dihydroxy-6-nethy|-N—(2-nethy|pyridin-3
-y1l)-7-(pyridin- é@y

4b, 5, 6, 7, 8WELIY/ 'ﬁctahydrophenanthrene 2- car boxami de PREETB2009/053044
2010/ 013a8pryyshetiotierstnThe migaismea sireg for B0 minutes. Heptane (65 mL) was added and
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- 3-yl mat ;BMLQ f' Iterr lttp-, eﬁnrg ’m?xtlﬁe gr% v?aspigg s%@ﬂ%%a?et? %ﬁgv%%tbh gpq%ne A pa &gﬁ(o

The fo

gener aI W@PIQOW Yéﬁ@)W?SPHtaP% NM%W%{Q:’t 7o, théﬁ%("E1Hb8I4§\!\W 3"\7\@ 85 (d,
2010/9134HBREE (i, 28889 (D $308.45 (d, 2H), 6.25 (d, 1H), 6.70 (t, 2H), 6.90 (t, 1H), 7.30 (d, 1H), 7.50 (m,
(4b$,6R4;§z§ﬁ§aféﬂy4%$%%qu§,7-dihydroxy-6-nethy|-N—(2-nethy|pyr|d|n-3
Sy1)-7- . 127544, (HY,
(trifluoronmethyl)-4b,5,6,7,8,8a,9, 10-oct ahydr ophenant hr ene- 2- car boxam

i de SOompapa'emrn T (4R, GE2FS, 8aBRBAb-Banz-6-benzylidene-7-hydroxy-7-phenyl-4b,5,6,7,8,8a,9,10-
10aR) -4 9, 10, 10a-

octazlyd?o nant renea¥i'&¥gm§hcféathe synthesis of which is

descri bed as Exanple 30 on page 106 of rnational application WO
2004/ 005229 (Chantigny et al.) and has foll owi ng structure: 10

20 Conmparator Gis (2R 36,
10aR) - 4a- Benzy1- 7( 2- met hyul pyri di nmetoxy) - 2- phenyl 1, 2, 3, 4, 4a, 9,
10, 10a- oct ahydr ophenant hrene-2, 3 d esis of which is
descri bed as Exanple 32 WO 2010/ 01 ~482009/ 053044 on page 107
of international application WO 2004/0‘ m»gny et al.) and
has the followi ng structure: ABS :

HO
10 O

Cerium {lI1) 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-
oxo-4b,5,6,7,8,8a,9,10-octahydrophenanthrene-2-carboxylic acid (3.5g, 8.311 mmal) 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 KHSQ, 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 aquecus 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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Tabl e 3. Mean Val ues of Conparator A Inhibition Concentration (nM

| FN7 (% inhibition) TNFa (% inhibition) IL-1/3 (%inhibition) IL-6 (%
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5.86 (2H,d, J=7.3Hz), 544 (1H,s),3.61(1H,d, /~14.2Hz), 2.96 (1 H, dd, J=17.6, 7.9 Hz), 2.80 - 2.91
(1H, m), 2.66 -2.74 (1 H, m), 2.50 — 2.65 (2 H, m), 2.08 (1 H, t, J=13.3 Hz), 1.82 - 1.93 (1H, m, J=13.2
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

(4bR,6E,78,8aR)-4b-benzyl-6-benzylidene-7-hydroxy-7-phenyi-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
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 cbtained at 1 hour
and starting material remained. Ozone charge continued. HPLG/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
added and the reaction warmed fo 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
grams of a orange brown oil was obtained. HPLC/MS obtained. The mother liquor was purified utilizing
preparative reverse phase chromatography to affard an additional 22g of the titlie 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)210-2.21(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).

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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-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 1W0091@M3L8. 1316 31.97474 1.459164 Table 4. MramIR@buEsoaf
Conparator F Inhibition Concentration (# LENy (% inhibition) TNF a
(% inhibition) IL-113 (% inhibition) 3( 1.95778 3.808591 3.308508

P O

{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
5  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 MgSQO, 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),

10 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-carhoxamide

15
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

20  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,Cl 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

25  the title product (231.4mg) as the HCl salt in 73% yield. LRMS ES* 533.1 1H NMR (300 MHz,
METHANOL-d;) & ppm 1.23 - 1.28 (m, 3 H) 1.53 - 1.62 (m, 1 H) 1.90-2.20 (m, 3H) 2.70-2.74 (m, 3 H)
2.84 (d, J514.80 Hz, 1 H)2.92 - 3.22 (m, 2 H) 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-methy!-N-(2-methylpyridin-3-y1)-10-oxo-7-
phenyl-4b,5,6,7,8,8a,9,10-0ctahydrophenanthrene-2-carboxamide

OH@

H3|I4
N
N|\
— 0 0

A sample of solid (4bR,6R,7R,8aR)-4b-benzyi-8,7-ditydroxy-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 mi.) and methanol (100 mL). This resulting solution was
treated with a 10 mL solution of 2 N HClin MeOH and was stirred for an additional 40 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 intermnal reaction temperature above -70 G. This was followed by remova! 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 temiperature 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
DMSQ) 3 ppm 1.18 (s, 3 H) 1.51 (dd, 4=12.66, 1.96 Hz, 1 H) 1.99 (d, J=14.96 Hz, 1 H) 2.40 (dd, J=18.88,
4.85Hz, 1H)2.43-2.49 (m, 1 H)2.49 (br. 5., 3 H) 2.56 (t, /~12.82 Hz, 1 H) 2.61 (d, J=12.53 Hz, 1 H)
2.75(, S15.12Hz, 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, 1.50 Hz, 2H) 7.05-7.13 (m, 3 H) 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, 4=5.01, 1.50 Hz, 1 H) 8.54 {d, 4=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 danors was collected as 10 mi aliquots in tubes containing sodium heparin (BD
Vacutainer from Becton Dickinson and Company, Franklin Lakes, NY). Blood was added fo sterile
polystyrene round bottom 96-well tissue culture plates (Corning Costar) at 180 ulfwell. 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 DMSQ), followed by diluting each serial dilution 1/167 into vehicle
solution (2% DMSOQO 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, amitting 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 aliquats of 00
pg/ml in RPMI at —20°C, was diluted 1/50 in RPMI to make a working stock solution. After 60 minutes of

20  incubation, 10 ul 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 avernight for 22 hours. Following incubation, the blood was
centrifuged at 1500 x g for § 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 TNFa 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 pl 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 pliwell, then incubated at room temperature
with gentle shaking for 2 hours. Plates were again washed 3x with wash huffer. Detection antibody was
diluted in human plasma/serum antibody diluent to 1 pg/ml and added to the plate at 20 pliwell, 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 weli. Plates were read on the SECTOR Imager 6000 (Meso

Scale Discovery) to generate raw signal values.
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Ther apeutic nClA (ED80 dose) TNFa Suppression (EDdose) TN Fa
Suppressi on (EDB0 dose) Osteocal cin Suppression (ED50 dose)

Ost eocal ci WOSp#18E8i on (EDSO dose) Exanple 1 0.3 1.61 ®OIAB2009/058044
0.081 0.35 Conparator B nd nd 0.0888=QA5 0.21 0.97 Conparator C 0.8

o . Comparator D
(4bR,6R,7R,8aR)-4b-benzyl-6,7-dilydroxy-6-methyl-7-phenyl-N-(pyridin-3-ylmethyl)-

4b,5,6,7,8,84,9,10-octahydrophenanthrene-2-carboxamide

Scheme D
& °
H o) H  Heo
4 Y '1';A2 MHC & 2 M NaOH
B-4 212 M NaOH C.1 benzaldehyde
OH H Mz
— S e D
CeCly DCM acelonitrile
ArMgBr O3 N-methytimidazole
THF o] C-d (X=C) PRAA
C-5 (X=C, R=3-picoline)
CH,
HQS™ S
H3 CHSE O

” MeOH
DCM
Qs o

C-6 (X=C, R=3-picoline) C-7

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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2.9 3.08 9.87 3.68 >20 Conparator D nd nd 11.40 14.48 >60 >60
Conmparator E 0.13 1.15 >1 >1 0.78 >1 0 Conpound Nane BFR (E1360 dose)
BFR (Epee tismy0413s8l in (Ens dose) Insulin (ED30 dose) MEcanpbmombssodds

=z 0 Comparator E

(4bR,6R.78,8aR)-4b-benzyl-6,7-dihydroxy-6-methyl-N-(2-methylpyridin-3-yl)-7-
(trifluoromethyl)-4b,5,6,7,8,82,9,10-octahydrophenanthrene-2-carboxamide

Scheme E
/> O
(o]
H H  Hzo
/ IPA
1) 2 M HCl 2 M NaOH
- 2)2 M NaOH C-1 benzaldehyde
OH
; F
CF, ¢
CF3TMS DCM a q MeMgBr
TBAF Oy
H3 CH3
N NH; HOJ SH
' CFy
_— CHgH
. N H
acstonitrile N
N-methylimidazole I
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, 38, 4aR, 10aR)-4a-Benzyl-7(2-methyulpyridin-3-yimethoxy)-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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0.12 0.87 1.28 5.89 Conparator B nd nd 1.04 7.58 Conparator C 3.72
7.88 >20 >20 Conparator 0 35.86 >60 >60 >60 Conparator E 0.28 0.33 >1
>1 DI SSOCWATIOMIBNBEX 15A di ssociation index (D) was ®OagBroses3add
measur emempagt d0Tjefdmdrhdtipndl bplichtiss Wel 20#/006206 (Chamaawuatds) dne had thy Biidving
that of gredp.solone in terns of biomarkers of anti-inflamatory
efficacy and side-effects. Dissociation indices were cal cul ated using
clinically rel evant biomarkers that could be utilized in early
clinigal deve"lssopne Se{;um osteocal cin and LPS-i nduced serum TNFa
I ni s+ predictive for bone formation and
g{:{ espectively. 20The di ssoci ation i ndex

e

anti-inflarrrraN

was based on nets:
10
Table 3. Mean Values of Comparator A inhibition
Concentration IFNy TNFa iL-18 IL-6
(nif)
(% 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 0.030008 22.84851 -1.12581
4.115226 -1.69672 -0.86051 22.01534 -4.3436
1.371742 18.09167 18.1316 31.87474 1.459164
Table 4. Mean Values of Comparator F Inhibition
Concentration (nM) IFNy INFa IL-18
(% inhibition) {% inhibition) (% inhibition)
3000 2195778 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 -4.53067
37.03704 -13.3589 -4.22595 -6.15082
12.34568 -8.35374 -6.79409 -5.49194
4115226 -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 INFe IL-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
1111111 2.655063 -8.76041 -5.37397
37.03704 -2.5794 -13.8733 -7.35195
12.34568 -9.15435 -14.0438 -7.52021
4.115226 12.82205 ~2.89901 -2.63902
1.371742 16.68609 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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1) Dissociation required a dose-margin between bi omarkers of
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10

IN VIVO DATA

Mouse Collagen-induced arthritis (mCiA)
Mouse Collagen-induced arthritis is a commonly used chronic, preciinical model of rheumatoid
15 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-
madification 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 (bCll) on day 0.
20  All mice received an intraperitoneal injection of 20 ug of LPS on day 28 and disease was allowed to
develap through day 34. At day 34, all mice had disease (incidence = 100%) with an average sevetity
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 fime 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.id. 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

46 administration. Serum samples are assayed for osteocalcin and TNFa using the Linco multiplex assay
(St. Charles, MO) and Luminex 100 (Ausfin, 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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2.5 2.2 nd nd 12.5 16.8 Conparator C 1.2 >2 1.2 0.8 >6.5 >2
Conmparator D >5.3 >4.1 3.1 >4.1 >5.3 >4.1 Conparator E <0.8 <1 <0.3
<0. 3 Cannow@zlicnlsaise Cannot Cal cul ate PCT/IB2009/053044
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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.

Cortical Bone Histomorphometry

During the in-life portion of each study, mice received two [P 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
for cortical histomorphometry measurements. After alt 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.
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
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: (Interfabel Width/Label Interval) * (Labeled Perimeter/Bone
Perimeter). At least 5 samples are measured from each treatment group in each study.

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, 0.0185, 0.00488, 0.00122, 0.00305, 0.000076pg/mL. 30uL of serum samples {(unknown samples
and std serum samples) are transferred to a new 96-vial plate. Acetonitrile (170 ml, containing 1M
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 5uL 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
quantifiable concentration (t} [AUC(0-t)] is determined using the linear trapezoidal method.

Statistical Evaluation

EDso and EDg 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
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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Corrected Dissociation Index 10 Conpound Nanme OC/ TNF (ED50 dose)
OC/ TNF (ENO dose) BFR/ TNF (Bow dose) BFRITNF ( ED60 dose)

| nsul i n/ TNF

(EDso doseWQ MHPI3HISTNF (ED8O dose) Exanple 1 3.1 1.6 5.PCTAB004/053044
B2.81.1ndnd 1.4 3.5 Conparator C

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

11. 1 Conpar at or

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 ali four parameters are
estimated and the lower plateau is not fixed at 0% and the upper plateau was not fixed at 100%, the EDx,
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.

Gompound Therapeutic | Therapeutic TNFa TNFa Osteocalcin Osteocalcin
N;me mCIA mCIA Suppression | Suppression | Suppression | Suppresslon
(EDsy dose) (EDgq dose) {EDsp dose) {EDgy dose) {EDsp dose) {EDy, 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

Comperator 0.8 2.9 3.08 9.87 3.68 >20

Comparalor nd nd 11.40 14.48 >60 >60

Comparator 0.13 145 >4 >1 0.78 >

10
Compound BFR BFR Insulin Insulin
Name (EDsy dose) {EDyp dose) {EDso dose) (EDg 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 | 35,36 >60 >60 >60
Gomparator 0.28 0.33 >1 >1
DISSOCIATION INDEX
15 A dissociation index (DI) was chosen as a measurement fo quantify the dissoclation 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 osteccalcin
suppression (OC}) as the side effect example;
25 DI = Side-effect endpoint
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Formula I:
For example: = osteocalcin suppression (QC) EDsy (or EAUC:)
TNFa supprepression (TNFaEDsg (or EAUCss).
2) The Bi of a compound can be considered relative to that observed with prednisclone, its clinical
comparator, The corrected or normalized D1 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 {EDs, dose) {EDgy dose) (EDs; dose) {EDjgy dose) (EDy; dose) {EDgy dose)
Example 1 2.8 3.2 4.1 7.9 44.1 5.5
Comparator 2.5 2.2 nd nd 12.5 16.8
C°m%?3b’ 1.2 >2 1.2 0.8 6.5 >2
Com@?mkw >5.3 >4.1 31 >4.1 >5.3 >4.1
Comparator Cannot Cannot
E <08 <1 <0-3 <03 Calculate Calculate
Corrected Dissociation Index
10
Compound OG/TNF OC/TNF BFR/TNF BFR/TNF Insulin/TNF insulinfTNF
Name {EDg; dose} | {EDg, dose) {EDg, dose) {EDg; dose) (EDs, dose) {EDy, dose)}
Example 1 3.1 1.6 21 6.1 4.8 111
Comparator 2.8 1.4 nd nd 14 3.5
C°mﬁ?m“” 13 >2 1.5 0.6 0.7 >0.4
Comparator >5.9 52,1 3.9 >3.2 >0.6 >0.9
Comparator Cannot Cannot
E <0.9 <0.5 <0.4 <02 Calculate Calculate
15
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or salt thereof. 2. The conpound of claim1, wherein the conpound is
(4bR, 6R, 7R, 8aS) - 4b- benzy1- 6, 7- di hydr oxy- 6-
nmet hyl - N- ( 2- net hyl pyri di n-3-y1) - 10- oxo- 7- phenyl- 4 .
b, 5, 6, 7, 8, 8wpp@izmet ahydr ophenant hr ene- 2- 10car boxan HeY/IE009853044
pharmaceutically acceptable salt thereof. 3. The calciumsalt of the
conpound @f ghal m 2. 4. The sodiumsalt of the conpound of claim2.
15 5. A conposjtion conprising the conmpound of claim1l or salt
t hereof afd a pRAPHECEUIT M 'y acceptable carrier. 6. A conposition
of Claim5 conprising a pharmaceuti/cat\y effective anmount of
(4bR, 6R, 7R, BaS) - 4b- @ OH
20benzyl- 6, 7- di hydr oxy- 6- net hyl - N- (\2-_f¢
nyl-4b, 5,6, 7,8, 8a,9, 10- oct ahydrophenaR 7—c4
pharmaceutically acceptable salt thereo 5 qrnfceutically
acceptable carrier. 7. Adeth congEisy
i
I

gl ucocorticoid receptor
25phar maceutical ly accg

"
or salt thereof.

2. The compound of claim 1, wherein the compound is (4bR,6R,7R,8a8)-4b-benzyl-8,7-dihydroxy-6-
methyl-N-{Z-methylpyridin-3-yl)-10-oxo-7-phenyl-4b,5,6,7,8,8a,9,10-octahydrophenanthrene-2-
10 carboxamide; or a pharmaceutically acceptable salt thereof.

3. 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 acceptablé salt thereof, and a
pharmaceutically acceptable carrier.

7. A methed comprising contacting a glucocorticoid receptor with the compound of claim 1 or
25 pharmaceutically acceptable salt thereof,
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