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of priority to U S. Provisional Application No.

61/ 046, 363, filed April iﬁi igag[ iEe entire contents
of this application bei n ed by reference.
F|eI vent on The resent invention
r epg}l\@g d#‘%%ﬂ}l AN ANHE I%FL RYgPHARMACORE
medi ci ne. 10 Nbre parANPWMWETHODSOE §der ns conpounds

and nmet hods for the treatnent and oreventlon of

di seases such adB ) INVENLION i ve

stress and |nflannatyon. II Descrl tion of Rel ated o

Art Madye queseatispplimatipntalzioes abk banatiaaf diriotiss & &Se Provisional

A BRLRLENY, L1 S UL AR 50 2R LRITERRY Yontents of this
esses, I hcludi g di séaseS such ‘as ‘tancer,

ahﬂﬁ[déﬁ@rh Being irkorpaidedlbphgéesce. Wwhi ch were not

traditionally viewed as inflanmatory conditions.

Sipm | aFidd oftledinVERkiéh di Seases such as rheumatoi d

arthritis, lupus, psoriasis, and multiple sclerosis

i nvol veht RAREACRYERR raiks %@ﬁ&ﬂll& tRel ¥Add &MbiBfogy and medicine.

i nflammat ory processes in affected tissues, arising

f Mare dyasfiadady,ont odncswist cargpounds - arnzlo rrmlmdsr éxro‘glm tregment and

and respon he |nnun

Bt SHEGOnT: PRoutaridhes A0S, SRR ATHEStllyg sress and

Patrflanfifsfons di seases, neural damage is correlated W th

activation of mcroglia and el evated | evel s of

PIR- | NiDRERFEGH f REIREAI Ayt such as inducible nitric
oxi de synthase (i NOS). One aspect of inflammtion is

the pregpctiQRoed A | AIIBLALY WS aglasd ne§fe25ds§éi%%d with
as prostaglandin E, whose precursors are produced
C@}@rﬁgulﬂlcglh dfevdlasnrodtoQOXproceasss, fiodmdinign dlsnadearrm:th as cancer,

Cbnse bi ti on of,. CO nown .t o
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cel ecoxi b) act inhibiting COX-2 activity. Recent
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skélfuk@bpfigion handr ehpshscat lﬁdclfaﬁfsﬁisu tiho rth@f immune system.  In
inflammation. COX-2 is also associated with the
pheadeacaeraBye drerspeeR Mo IZhea sgnh dprdnson’s diseases, neural

%&%&Q&%téo}‘mla'téah Wt 8R8bn of microglia and elevated levels of pro-

inflammatory proteins such as inducible nitric oxide synthase (iNOS).

One aspect of inflammation is the production of inflammatory prostaglandins
such as prostaglandin E, whose precursors are produced by COX-2. High levels of
COX-2 are found in inflamed tissues. Consequently, inhibition of COX-2 is known to
reduce many symptoms of inflammation and a number of important anti-
inflammatory drugs (e.g., ibuprofen and celecoxib) act by inhibiting COX-2 activity.
Recent research, however, has demonstrated that a class of cyclopentenone
prostaglandins (e.g., 15-deoxy prostaglandin J2, ak.a. PGJ2) plays a role in
stimulating the orchestrated resolution of inflammation. COX-2 is also associated

with the production of cyclopentenone prostaglandins. Consequently, inhibition of



COX-2 may interfere with the full resolution of
i nfl ammation, potentially pronoting the persistence of

wa@eavira2esl | rmune cells in tissues and | eadi ngP@DUS2009/041177
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chronic, "snoldering” inflammtion. This effect may be

r srble far th ased i nci.de

(LR meY. e O bl HE ARG o ot S g o ggien(illy promoting

CR¢ Deksidb t oF Sacfl@efteds ihRehcP NS ﬁ’;fsuéd rﬁﬁd leading to chronic,

Cbrtrcosterords anot her inportant class of
afisteldeiglmntaomyatitnugsThih aafeechamy bedesperabile for dee increased

Eifc&e ts a c%rldbdvgf,cﬁ?a%Llcgseeasedpﬂéggle% ulis?{lbgd%el%c 1tve C(Eltmry mhibitors for

ﬁ@iﬁ)@k o i) 0dbRRostBRVE, PAGMENnipriagt ahdsestt dnteinflemmatory
the treatment of certain autoi mune di seases such as

r Hewgsalaye dnapt Widesirable sidoueifests and fsguead et pefssuialle feyechronic
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s euRer th djidTBfféxftMe nfolr aheratciatinent eafgce,rtaae pstofnmand tdeeases such as

ncreat.iti exi sting drugs are ineffective.
ag%ﬁuma%m da E?lP%nHPV’eﬁ?ftheé%F@nm%&% Ryt ﬁ%@ rrgv%ered by injection,

shgni §ti FAaRtivan hl@?hg@}ﬂ§ a‘ﬁgq{%a%r hhRSsevBRsi@ 898, Tn many severe
effective in reducing oxidati've stress associated wt K
eXwessifuellpnoduat (eqn, @hsis.eaote praacmxtyig@nemﬂmg drsgsaard ineffective.

I I trit A di ngly, :
80 Bl PET SxEPRl FB St Papt etiftiamdpediipopertics,
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Synthetic triterpenoi d anal ogs of ol eanolic acid have
beérﬁasﬂnwylg@n Blecciastiingirelored nadlegred wichrs perokaritrie.oygcordingly,

cesses, such as the |nduct|o [ EN- f_i.ndu | e
PRFS 8 G g i e, 057 B b et YifraSGidBhe Fa anc
magTephagssprofete?0 Honda et al. (2000a); Honda et al.
(2000b), and Honda et al. (2002), which are al
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i nflammation, inc ng cancer and dia

né}@ﬁ %ﬁéﬂh)ﬁzo@ﬁhtfﬁ‘e‘tqa&fdér (2080%)y ard J.ﬂ’OHdﬁ*réf #6:(2002), which are all
| 2
t gﬂclbﬁ{rofp%?(? ce?IPqur}e?érgﬁca?r:m r gx%?%lgee%éggop%{bﬁswwlm -312-

tﬁeﬁeoleamabeﬂd}dim% bieencil esgtigkt nsi WEDPO-Me), is currently in
acterrzed (Honda _et d Chem Lett,

S@wa lgrials)fosagaugy of ﬁrﬁer%re#%é%fgr%@%{e agymaiigagigcluding cancer and

Sl‘l%@t‘?& h?;;ﬂr{)#{tﬁ p%@ﬁih@tl&“&'@ﬁ@é{ VRS of SanS@i'%P I eﬁ&ﬁ??é‘tﬂﬁ&c acid,

derived ol'eanol i c acid have been shown to a
t hevd ahotbe&m sibwmutc inhlist oekalad mﬂamrg&tblsz ardessher @tipugh these

nodulate ctivit ever al ortant | | ul ar
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C e i nf 0 t
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5 optimal properties conpared to other possible
starting materials. Gven that the biological activity
profiles of known triterpenoid 4lerivatives vary, and
in view of the wide variety of diseases that nay be
treated or prevented with conpounds havi ng potent
antioxi dant and anti-inflamuatory effects, and the
hrgh degree of unnet nedrcal need represented Wit hin
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a)t he basic skeleton of an organi c conpound havi ng two
to eight five and/or six- nenbered rings provided that

W b@bharitx skel eton is not the basic skel et on BET/US2009/041177
argentatin, betulinic acid, |anostane, ol eanic acid,

b smellic id. | ycyrrhe i ic acid, ursolic r
e@yéﬁl‘f@é PellipgER tit BoruBeubant sampeghE frg-nfammatory
dpehRs, a%e%?béhr {oh@lac@rdqgfnﬁ@é@rralffe@&%leseoinlthe?r Msrnicology

are part of Ive or six-nenbered ring; 15X is cyano
oromroY Ra, Odkdericd Ranfiosndshybibygemgl. hiykl dkancehdlhor 2007:6(7)).

R
5 aoplityl pobditles ehagdr il 6@1611%)3ssﬂbletsearra ahdWi{16 <1@lven that the

al kOXY(C<12), al kenyl- 20 oxy(c<12) yl 1 y10XY(Cl12),

abtﬂlqusﬁ(l aeyity preflRebkpewe)it eﬁ@m@#ddéﬂrw@w(\@m 2nd in view of the

2?\{1((? &g?@ﬁ%%&é}wﬁ @3? g%]xt#gafedi@sn’%vented with compounds having

abkmﬁy aftiieyo{are 1), asl- kﬁ]ayﬂmnyo Effst®) and the high degree of unmet
al kyny| am no(c<12 aryl no( c<1
ai‘%ﬂ%%él a?ﬁdrif@%@éq*z% wiele @&Y%%}hﬁ)ﬁ@é@éiﬂzyt is desirable to synthesize

10 hﬁ&\@r&ﬁﬁﬁhﬁcﬂ with A ARDG TS that rnail have improved biological activity

al kyl sul'f onyl am no(c<12), am do(c<

abptofllsi floy thexyeatrd2 pf o orsutmtmdluzttmﬂmver sions of any of
these groups; and Rl and R2 are each independently:
hydr ogen; or al kyl (c<12), al kenyl (c<12),

al kynyl (c<12), aryl (cl12), aral kyl(cl12)5

het eroaryl (c<12) 5het er oar al kyl (c12) 5acyl (c12)5 5

al kOXY(C 12)5 aryl oxy(cl2), aral koxy(c<12)5

het er oaryl oxy(c<12), heteroaral koxy(c<12),

acyl oxy(cl12), al kylam no(c<12), dial kyl am no(c<12),
arylam no(cl12)5 aral kyl am no(c12)5

het er oaryl am no(c12)5 het eroaral kyl am no(c<12),

am do(c<12), or a substituted



10version of any of these groups; or RL and R2 are
taken together and are al kanedi y1(c<12),

wa@bkdenedis/1(cm, al kanediyl(c<12) or al kenedi yRCTEIRPY9/041177

10

15

20

25

and c)fromO to 8 chem cal groups attached to a carbon
Carbon atoms 1 5 SUMMARY qr mie iy IS {05

carbon atons 1, 2 m cal group

is 15i enden dr oxy al o, am. no, .

hydr ox&gWFFéem 1%4%@ur Wi%@meégg%aﬂoazq dle PRy Py Brovigting new
t'@blﬂPoﬁfds with ant10x1dant and anti-inflammatory properties, methods for their

al kyl' (c<12), al kenyl (c12), al kynyl (c<1 ;aryl (cl12), aral k
yh@mﬂﬁ&&whenénmﬂnwb@mdh@quﬁheteroaralkyl(c<12),

| 2 |k K 12), ..
kel 19 Eﬁg@i%@i tﬂ%ﬁ%‘ﬁ?ﬂ%w&dfé)coglﬁ YiBEtersine

| k <12 t . .
nef or ol %185?1 R IEATTESN hayig Fupi e dor six-

di al ky hapiyepd ) frovided that the basic skeleton is not the basic skeleton of
al koxyam no(c<12), al kenyl am no(c<12), al kynyl am no(c12
argentatin, betuhmc acid, lanostane, oleanic acid, boswellic acid,

oL SRR BRI EE PR LRy amt no(e<a

abky! sulsfr@auiaaﬁmn@fmsraﬂnulaanl 1 d0(C12) 5
aIkyIinino(c<12)5a|kenylinino(c<}2)5alkynylinino(c<12)
3) X
arylimno(cl2)5aral kylim no 5 eroarylimno(cl2)5
heteroaralkyI|n1no(012)5acyI%n1no(012)5alkYItth(C12)5
al kenyl t hi o(c<12) 5al kynyl t hi g¢c<12) 5aryl t hi o(c<12)5
30ar al kyl t hi o(c<12)5 heter thig(cl2)5

het er oaral kylthio(c12)5 O

wherein:
the carbon atoms labeled 1, 2 and 3 are part of a five or six-membered
ring;
X is cyano or —“C(O)R,, wherein R, is:
hydrogen, hydroxy, halo, amino, hydroxyamino, azido or
mercapto; or
alkylc<12), alkenylc<iny, alkynylc<iay, arylc<iny, aralkylic<iz),
heteroaryl(c<i2), heteroaralkylc<i2), alkoxyc<i2), alkenyl-
0xy(c<12), alkynyloxy(c<i2), aryloxyc<i2), aralkoxy<i2),
heteroaryloxy(c<i2), heteroaralkoxyc<iz), acyloxyc<iz),
alkylamino(c<i2), dialkylaminoc<iz), alkoxyaminoc<iz),
alkenylamino(c<iz), alkynylamino(c<iz), arylaminoc<iz),
aralkylamino(c<i2), heteroarylamino(c<12), heteroaralkyl-
amino(c<i2), alkylsulfonylaminoc<i2), amido(c<i2), alkyl-
silyloxy(c<i2), or substituted versions of any of these

groups; and



aCYl t hi O( C<12) 5t hi oacyl (c<12) 5al kyl sul fonyl (c<12)5
al kenyl sul fonyl (¢c<12), al kynyl sul fonyl (c<12),

wa@eeobsu2ionyl (cl12), PCT/US2009/041177
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aralkylsulfonyl(ch) het eroaryl sul fonyl (c12),

het er oar al k Isu cl2 moni un(cl2
al kyl sul fon?él!i {ee(d EGFB?I}%?%&H) met2).

al kyl si |yl oxy(c<j1 &ro &f: of substituted version of any
of these groups; 5or phar maceuti cal ly acceptable

salts, esters, hylbyhtes, abkohylates,alkaulonss sarylagle)t aalrslkyl(csm,
ketal s, prodrugs, or ptical isoners ther eﬁW
some enbodi ment s, Haraylgeie» eachh§teae3 héfm)’l y acyl(€<12)’

hydr ogen, al kyl (c<8) gf 8§¥@St i tut edﬁ%lhgg( Fco%éﬁ) '}ralkoxy(cqz),

sone enbodi ment s, 3t e bot In

cbodl Ment s, R1 a0 Ricaiearfiotfi. it Aok . acyloxyicern),
enbodi mrents, Rl and R2 are }?O }Ecoﬁ not hydr(g{g’gﬁml yIoRy(Cs12)

sone enbodi nents, thealkyfanhecagnpdistigliginnetiza arylaminoc<io),
triterpenoid. In sone a p?cts, t he di scl osurg1 Pr ovi des
conpounds conpri si ng: ?i’ikﬁ?@mB%li% skel et on getegparylaminocsio),

natural product havi nﬂeﬁe%réll%l?rhgfr&tgeﬁ% N l’dogég)%/ qq g substltuted

that the natural product
acid, |anostane, ol eanelsloacufdnyofthkngs@ps oraci d; b) a

structural unit of the formula: 1 2 xs..
R; and R; are taken together and are alkanediylc<i2), alkenediylc<iz),
alkanediyl c<i2) or alkenediyl c<i2); and
c) from 0 to 8 chemical groups attached to a carbon atom of the basic skeleton
other than carbon atoms 1, 2, 3 or 4, wherein each chemical group is
independently:
hydroxy, halo, oxo, amino, hydroxyamino, nitro, imino, cyano, azido,
mercapto, or thio; or
alkylc<i2), alkenylc<iz), — alkynylc<iz), — aryles<z), — aralkylc<io),
heteroarylc<i2), heteroaralkylc<iz), acylc<iz), alkylidenec<iz),
alkoxy(c<i2), alkenyloxyc<iz), alkynyloxyc<iz), aryloxyc<iz),
aralkoxy(c<i12), heteroaryloxyc<i2), heteroaralkoxyc<iz), acyl-
0XY(C<12)s alkylaminoc<i2), dialkylaminoc<i2),
alkoxyamino<iz),  alkenylaminoc<iz), alkynylaminoc<iz),
arylamino(c<iz),  aralkylaminoc<iz),  heteroarylaminoc<iz),

heteroaralkylamino(c<i2), alkylsulfonylamino<iz), amidoic<iz),

alkylimino(c<12), alkenylimino(c<iz), alkynyliminoc<i2),
arylimino c<12), aralkylimino(c<iz), heteroaryliminoc<i2),
heteroaralkyliminoc<iz), acyliminoc<i2), alkylthioc<i2),
alkenylthio(c<i2), alkynylthioc<12), arylthioc<i2),

aralkylthioc<i2), heteroarylthioc<i2), heteroaralkylthioc<i2),
acylthio(cglz), thioacyl(cglz), alkylsulfonyl(cglg),

alkenylsulfonylc<i2), alkynylsulfonylc<iz), arylsulfonylc<iz),



2 wherein: the carbon atons |abeled 1, 2 and 3 are
part of a six-nmenbered ring; 20X is cyano,
W0 bwonealkyl (c<8), substituted , fluoroal kyl ( cCRB)/PS09/041177
-C(0)R 5 wherein Ra is: hydrogen, hydroxy, halo,
am no, hydroxyam ng, azjdo or nercapto; or
al kyl (c<12), al k8 y(l%’ﬂfﬁ)’l,@ﬁm’kynyl (c<12), Bstgroppipyfonylcsia,

aral kyl (¢c<12)5 2 | (£<12), :
heteroaralkyl(c<??§?ﬁ%ﬁ%@§@%E§§§§@’a|keny|OX§?%¥g§§@nmn@ﬂm,
al kyl | y10XY( C12) alkafs¥lforivhnel2),, al@t@@ilgﬁl@g}a§,ca%Lsﬂyloxy(cm), or a
het er oaryl oxy(c<12), heteroaral koxy(c<12),

acyl oxy(c<12) 5 aibsituied yrosier obyny ofitheskygrennsno( c<12) ,

5 alolfz ﬁX%n&cgl?tgc ﬁ\iz eptgollé( esgpfsl, am o ( Cﬁ%&%&s’, solvates, tautomers, acectals,
a nyl'am no(c<12)," arylanm’no(cl12),

akatalsy pddiupe(cobiral ifeies rrdsfam no(c<12),
het er oar al kyl am no(c<12), al kyl sul fonyl am no(c<12),
ani do( &xsgme cabryimentsy Roypd & ppg cachrindansadintlythagdrogen, alkylc<s)

\e/§£: ﬁhl?sﬁggg% ﬁ@(g%%?{/ Ilhhg}%ﬁ%gﬂlj?gg%fehts?%q a%]d l%n gre'?otﬁ‘rhgdrogen. In

some embodiments, R; and R, are both methyl. In some embodiments, R; and R; are

10 both not hydrogen. In some embodiments, the organic compound is not a
triterpenoid.

In some aspects, the disclosure provides compounds comprising;:

a) the basic skeleton of a natural product having two to eight rings, provided that

the natural product is not argentatin, betulinic acid, lanostane, oleanic acid, or

15 ursolic acid;
b) a structural unit of the formula:

X 1

/ ~N
2

3 v

o X %%L

Ry Rg
wherein:

the carbon atoms labeled 1, 2 and 3 are part of a six-membered ring;
20 X is cyano, fluoroalkylc<g), substituted , fluoroalkylc<g), or —C(O)R,,
wherein R, is:
hydrogen, hydroxy, halo, amino, hydroxyamino, azido or
mercapto; or
alkylc<12), alkenylc<iny, alkynylc<iay, arylc<iny, aralkylic<iz),
25 heteroaryl(c<i2), heteroaralkylc<i2), alkoxyc<i2), alkenyl-
0xy(c<12), alkynyloxy(c<i2), aryloxyc<i2), aralkoxy<i2),
heteroaryloxy(c<i2), heteroaralkoxyc<iz), acyloxyc<iz),

alkylamino(c<i2), dialkylaminoc<iz), alkoxyaminoc<iz),

6



al kyl (c<12), al kenyl (c<12), al kynyl (c<12), aryl(cl12)5
aral kyl (¢c<12)5

wheweneans/| (cl2), het eroaral kyl (c12) 5aCyl ( C12) 5pA0US2009/041177
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al kOXY(C12), aryloxy(cl2), aral koxy(c<12)5

het er oaryl oxy(c<12), h teroaralkoxy(c<1i),, i
acyl oxy(c12), al kyl anPhspdammocsy) a3l kyyaingceiv 2ygaminocsio),

aryl am no(c<12)5 ar al léﬁag@ﬂrﬂﬁgé%égEgt&ro&&lg@%cgm, heteroaralkyl-

het er oaryl am no(cl12)5 eroar

am do(c<12), or a subskidd.-ef loN&i®hoRNIho &MY, @hidoc<ir), alkyl-
t hese groups; or Rl and are taken together and are

al kanedi y1(c<12), al kehddkyd{|n.<02 pubstitiketh adisions cof1@)y of these
or al kenediy1(c<12); and c)fromO to 8 chem cal groups
attached to a carbon 8f8R6Pthe basic skel eton

ot her than @anh@R, atcQwBh hdefenddny: 4, Wherein each
chem cal group is 20i ndependently: hydroxy, halo, oxo,

am no, hydr oxyamhpdrogei:ioro, imno, cyano, azido,
mer capto, or thio;

al kyl (c<12), al keﬁﬁﬁyﬁ%%a’z)ﬂ,kﬁPWﬁw b capy pPdgsp; dradfylcso,

kyl (¢ 12)5 heteroaryl hetero , )
acyl (c<12), aIkyIideng%%%%%?Gn%S aﬁ%%%é%%g§§%$%’ acylcsiz),

al kel | y1OXY(C<12), al Iahkb)(y(@gq%( cl2), a@i%y@;&MﬁClZ) 5 aralkoxy(cglz),
ar al koxy(c<12), heteroaryl oxy(c<12),

het er oar al koxy(c<12), heleinapdgece),, haferopradf ot ox129y80Xycs12),
di al kyl am no(c<12)5 [ . o levlami i
aIkoxyanino(c<12),a|k%ﬁ?#gﬁ?ﬁﬁ?aklfﬁﬂg1%?ﬁ?réﬁwné?%ﬁﬁﬁnWCﬂDa

, aralkylamino.c<iz), heteroarylamino c<iz),
aryl ani no(c<12), aral kyl arii no( c<12) , het er oar yl am no{ c<1

2) 5 30het er oar al kyl an‘hﬁtﬁ(ﬂaﬂﬂ@laminO(cgu), al’IlidO(Cglz), or a substituted
al kyl sul fonyl am no(c<12), %Elid0£ 12)5 '
al kyl i mi no(c<12) 5al keNFPIOMNELL 22553 KPR Chi no(c12) 5

gr yl I m nO( Cﬁ:lf Zﬁlc':f q{zairg XAHGH]tQé)&g%QQ?é gfkg%&glll(cgz)r) g,(k%illgalyl(cglz),
het er oar al kyl i m akasdRyl@GYdH alitanedigl);adnkyl t hl O( C<12)

c) from 0 to 8 chemical groups attached to a carbon atom of the basic skeleton
other than carbon atoms 1, 2, 3 or 4, wherein each chemical group is
independently:

hydroxy, halo, oxo, amino, hydroxyamino, nitro, imino, cyano, azido,
mercapto, or thio; or

alkylc<12), alkenylc<iz), alkynylc<iz), aryle<iz), aralkylc<iz),
heteroarylc<i2), heteroaralkylc<iz), acylc<iz), alkylidenec<iz),
alkoxy(c<i2), alkenyloxyc<iz), alkynyloxyc<iz), aryloxyc<iz),
aralkoxy(c<12), heteroaryloxyc<iz), heteroaralkoxyc<iz), acyl-
0XY(C<12), alkylaminoc<i2), dialkylaminoc<i2),
alkoxyaminoic<iz), alkenylamino<iz),  alkynylaminoc<iz),
arylamino(c<iz),  aralkylaminoc<iz),  heteroarylaminoc<iz),
heteroaralkylaminoc<i2), alkylsulfonylaminoq<iz), amidoc<iz),
alkylimino(c<i2), alkenylimino(c<iz), alkynyliminoc<i2),

arylimino c<12), aralkylimino(c<iz), heteroaryliminoc<i2),



al kenyl t hi o(c<12), al kynyl t hi o(c<12), aryl t hi o(c<12),
aral kyl thi o(c<12), heteroarylthio(cl2),

whedoenearal kyl t hi o(cl2), PCT/US2009/041177
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aCyl t hl O C<12), t hi oaCyl (C12), al kyl sul f onyl (c12),

5al kenyl sul f onyl (c<12), a}I kynyl sul fony{,(c<12) , )
aryl sul fonyl (c12 ?teroaralky 1mino(c<12), acylimino(c<iz), alkylthioc<i2),

ar al kyl sul f onyl (gﬂg(% IEIH(E'_&[%)’OM yl sy %1{&%%:%.23,)12) arylthiocs12),

het er oar al kyl sul C al kyl a

al kyl sul f oni un( Cﬁﬂamylthiﬂ(&)’z%Si hé’cbt@@%@t}ﬁo(ggp), heteroaralkylthio(c<i2),
al kyl sil yl oxy(cm, or a substituted version of any of

t hese groups; l1Oeeylfhiaesmceut i cahibgcyhcaspt abl e adlgllsudfonylc<iz),
esters, hydrates, solvates, tautonmers, acetals,

ketals, prodr ugs?lkﬁPylé‘§¥qn€5¢S14)’sc?g]@f“é’?sﬂlﬁg?%l@ﬁlﬁ)’ arylsulfopylc<i2),
sone enbodi nents ang are each i ndepe

hydr ogen, al kyl (&<t I gg%cﬁz?’t ut ed al kyl (Cg%)%‘.?)taﬁsulfonyl(cm),
some enbodi nentsheteﬂoaadmdylaaf@@gcgbzgth hydr ogenlkyldnBemem,c<),
enbodi ments, Rl and R2 are both methyl. In sone

enbodi nents, Rl alkylsRfomipe k), belkiilsHplic<hydeldgsylokpc<z), or a

sone enbodi nent s, thﬁ‘&n t ur.al rod#éfl i s not boswellic
acid or gl ycyr r h&tiSHUHCRYTHO PhaBod "G5 PYent s, t he

Ngt PhatmRe@ibafy dcSefiaBle dakd, i dseif)emirsles, |SBVARRE tautomers, acetals,
enmbodi nents, X is -CN or -C(=0)NHS(=0)2CH3. In sone

ekblelsi prodtugs, oX dpgcal@emarpthseed embodi nents, X is

fl uoroal

sone e gac&]:[léréﬁ]t%édmieﬁgs qfaﬁg%%g% g%ﬁitif’ldefpén‘?’%}]t&ﬁg’%mg%g’l iyl

def isiednasd akylNCy/ fh some embodiments, R, and R; are both hydrogen. In
some embodiments, R; and R, are both methyl. In some embodiments, R; and R, are
both not hydrogen. In some embodiments, the natural product is not boswellic acid or
glycyrrhetinic acid. In some embodiments, the natural product is not a triterpenoid.
In some embodiments, X is “CN or —C(=0)NHS(=0),CHj3. In some embodiments, X
1s “CN. In some embodiments, X is fluoroalkylc<). In some embodiments, X is
—CF;.

In some embodiments, the structural unit is further defined as:

NC /1;9\

H;C CHj;
In some embodiments, the basic skeleton of the natural product has two rings.
In some embodiments, the rings are connected to one another by a single chain of
atoms. In some embodiments, the backbone of the single chain further comprises at

least one carbon-carbon double bond.
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H3CCH3. In some enbodi nents, the basic skel eton
of the natural product has two rings. In sone

a single chain of atonms. In sone enbodi nents, the

backbo e of the sipgle chain further conprises at
551 east oG A BRHIEST BorToUEHE pBIRdct Y Curcumin.  Tn. some

2Q&%é&ﬁ@%ﬂssﬁ%ﬁ@g{i)l%{sqaﬁﬂ&Zieﬁﬂe(ﬁ%mhe goiaqgi-ments, the

natural product i's curcumin.|n sore enbodinents, the

conpound is further dejl-nsned By te formul a. wher ei n:

5R1 and R2 are ngAch : , »

al kyl (¢c<12), al keny ( )

S5aryl (c<12), ar al ky ), Hrb?er Sdtsy| (c+

het er oar al kyl (c¥€ acyl (c<12), al kOXY(C12), aryl -

oxy(ci 2), aral koxy(&<I®) Shet er oaryl oxy(c12)5

10het er oar al koxy(c12) 5acyl oxy(cm, al kyl am no(c:12) 5
dindicreyr:ani no(cl2)5 aryl am no(c<12) 5 aral kyl am no(cl12)5

the rings are connected to one aPOL/K8I009§41177

are al kanedi E(c<12) al kenedi ylé@;lZ)
15al kanedi yﬂ%{@'

het er oar (&S roaral kyl am no(c<12),
am do(%%ﬁ‘?ﬁzaeea 1%1%]() e%l versi on of any of these
groups; or hydrogen or Rl and R2 are taken together and

a2y, orllgnkenedi y2

hetero aryl(cg 12)s heteroaralkyl(cg 12)s acyl(cg 12)s alkoxy(cg 12)s aryl-

1212, an@ylesiz),  aralkyles),

0XY(C<12) aralkoxyc<12), heteroaryloxy(c<i2),
heteroaralkoxyc<i2), acyloxyc<i2), alkylaminoc<i2),
dialkylamino(c<iz), arylamino(c<iz), aralkylaminoc<i2),

heteroarylamino(c<i2), heteroaralkylamino(c<i2), amido(c<i2), or
a substituted version of any of these groups; or
R; and R, are taken together and are alkanediylc<iz), alkenediylc<iz),
alkanediyl(c<12) or alkenediylc<i2); and
Rj3 and R4 are each independently:
hydrogen, hydroxy, halo, amino, hydroxyamino, nitro, cyano, azido, or
mercapto; or
alkylc<12), alkenylic<iz), alkynylc<iz), arylc<iz), aralkylc<i2), hetero-
arylc<i2), heteroaralkylic<i2), acylc<iz), alkoxyc<iz), alkenyl-

0XY(c<12), alkyn}’lOXY(csn), aI’yloXY(cgz), aralkOXY(csn),

heteroaryloxyc<i2), heteroaralkoxyc<i2), acyloxyc<i2),
alkylaminoc<i2), dialkylaminoc<i2), alkoxyaminoc<i2),
alkenylaminoc<i2), alkynylamino(c<i2), arylamino(c<i2),
aralkylamino(c<i2), heteroarylaminoc<i2),

heteroaralkylamino(c<i2), amidoc<iz), alkylsulfonylaminoc<iz),
alkylsilylc<i2), alkylsilyloxyc<i2), or a substituted version of

any of these groups;



R3 and R4 are each independently: hydrogen, hydroxy,

hal o, am no, hydroxyam no, nitro, cyano, azido, or
WOoreeogap2e8 or al kyl (¢c<12), PCT/US2009/041177

al kenyl (c12), al kynyl (c<12), aryl (c<12),

gés :plg%llgga%;&tlz%ilx %?}%%%%E%%l(q%éeﬁ%’i hytgi%teesr, ()S%[V%l[elg}/ ltaglgo%ez%,’ acetals,

Ox¥tai1 Blodaldsy BY bch( balcRath¥tcBRY (i€ dgthe ShALKRNYRE FA@RT are both
het er oar yl oxy(c12) 5het er oar al koxy(c12) 5acyl oxy(cl12)5

almeftlyhmi no( c12) 5di al kyl ani no( c<12) 5al koxyami no( C<12) 5
Kk | am 12) 5al k ' 12)5 | am 12)5 25
A R g SIS Ry et mot o1z 5
3) ' |

het er oar al kyl am no(c ami dofcl2),
al kyl sul fonyl am
al kyl si |l yl oxy(cm
t hese groups; or

esters, hydrataff
ket al s, prodrugsr,IE
variations, Rl and

cipptical isoners thgreof In sone
R2 "are bot h met hy|,c”For exanpl e,

the disclosure provides: 5 OH or pharnaceutically
age BRirARL &R A SoccpiBlcahRS hydRkasatSvated, BHEONES Sor dtical isomers
optical isomers thereof. Fof exanple, the disclosure
ptiepéadelgor example, the disclosure provides:
i pha
NC
0 OH
H,C CH 0]
’ ’ HaC”
HsC  CHs o) Si(CH3)2(C(CHz)s)
10 HsC

2

or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical isomers

thereof.

10



or pharmaceutically acceptable salts, hydrates,

sol vates, tautoners, or optical isoners thereof. WO
WQo®914:262 18PCT/ US2009/ 041177 I n sone enbodi nePCHPS1008041177

natural product is resveratrol.ln some enbodi ments,

t he conpound is further defln the formul a

wher ei ¥ GRRpdEdCp.e TS, Wﬁﬁe%g%céntsl JeSVﬁV&‘PBgenln some

0 Em%lfﬂeﬁ%<ﬁ1%)con$|oﬁﬁd‘ﬁé|f(n(ﬂfe1=%):ﬁnéﬁ Wihb)fd)&ﬁla?)
aryl (c<12), aral kyl (c12), heteroaryl (c<1

het er oar al kyl (c<12), aCyI(c<12) C<12)
aryl oxy(cl2), araIkCKY(C12¢H3heter-ary T ¥{cl2),

N no( <12),‘§rylanino(c<12),
aryl am no( 2),

al kyl aM n0( C<12), di afks
aral kyl am no(c<12)5 h
het er oar al kyl am no(g am do(cl2)5 O a substituted
versi on of any of ese/yroups; or RL and R2 are taken
together and are al karedigl(c<12), al kenediyl(c<12),

al kanedi y1(c<12) or al kenediy1(c<12); and 15R5 and R6
amécgach i ndependent | y:

5 Rjand R; are each independently:
hydrogen; or
alkylc<12), alkenylc<i2), alkynylc<i2), arylic<iz), aralkylc<ia), heteroarylc<iz),
heteroaralkylc<i2), acylic<i2), alkoxy(c<i2), aryloxy(c<iz), aralkoxyqc<iz),
heteroaryloxyc<i2), heteroaralkoxyc<i2), acyloxyc<i2),
10 alkylaminoc<i2), dialkylaminoc<i2), arylaminoc<iz), aralkylaminoc<i2),
heteroarylamino(c<iz), heteroaralkylaminocc<iz), amidoc<iz), or a
substituted version of any of these groups; or
R, and R; are taken together and are alkanediylc<iz), alkenediylc<iz), alkanediylc<is)
or alkenediyl(c<i2); and
15 Rsand Rg are each independently:
hydrogen, hydroxy, halo, amino, hydroxyamino, nitro, cyano, azido, or
mercapto; or
alkylc<12), alkenylc<i2), alkynylc<i2), arylic<iz), aralkylc<ia), heteroarylc<iz),
heteroaralkylc<i2), acylic<i2), alkoxyc<iz), alkenyloxyc<i2), alkynyl-
20 0XY(c<12), aryloxyc<iz), aralkoxyc<iz), heteroaryloxy<iz), hetero-

aralkoxy(cglg), aCYIOXY(Cglz), alkylarnino(cglz), dialkylarnino(cglz),

alkoxyamino(c<i2), alkenylaminoc<i2), alkynylaminoc<i2),

arylamino(c<12), aralkylaminoc<i2), heteroarylaminoc<i2),

heteroaralkylaminoc<12), amidocs<12), alkylsilylic<i2),
25 alkylsilyloxyc<i2), or a substituted version of any of these groups;

or pharmaceutically acceptable salts, esters, hydrates, solvates, tautomers, acetals,
ketals, prodrugs, or optical isomers thereof. In some embodiments, R; and R; are both

methyl. For example, the disclosure provides:

11



hydr ogen, hydroxy, halo, am no, hydroxyam no, nitro,
cyano, azido, O nercapto; or alkyl (c<12),

wa@bkdenyd2(x<12), al kynyl (c<12), aryl (c<12), PCT/US2009/041177

10

15

20

aral kyl (¢c<12), heteroaryl (c<12)5 heteroaral kyl (c<12),
aCyl (c<12), al kOXY(c<12), al kel lylOXY(C12), alkynyl -
20 oxy(c<12), aryloxy(c<12) KON ﬂﬁZ),

het er oar yl oxy(c<12)
aCyl OXY(C12), al kyl M
al kOXxyamML110( C<12), al kK
al kynyl am no(c12)5

aryl am no(c<12), aralkx%, (ﬂp(clz) het er oar yl am no(c12)
5 het eroaral kyl ami no(c ﬁ|IdO(C12) al kyl silyl (c12)5

R e N T L R

esice¢d, hydrates, sol vates, tautoners acet al s,
ketal s, prodrugs, . or optlcal i somers Ehereof In

ome
enbodi HeAPRS RDOiMCTS hE asist thelfiemh g th¢a?tué%la%¥ﬁ$@t has three
thgedi s %3!15"6661&58(?:‘1%%% the Q‘a' 8 pRRREMEE %Ilb&a%éh%l In some
accgpta e salts rat es, vates tautoners,

0 pmbodnlmelmsoﬁercsnmbemcbmffurther deﬁned bmths dorendarbodi e nt S,

t he basic skeleton of the natural product has three

5rings. In sone egﬁpdlnent ,3thEmnaturaI product is

gal | ocat echol . I n Ssomg At s, the conpound is

further defined by the

//\
e
XX

wherein:
R; and R; are each independently:
hydrogen; or
alkylc<i2), alkenylc<iz), — alkynylc<iz), — aryles<z), — aralkylc<io),
heteroarylc<i2), heteroaralkylc<iz), acylc<iz), alkoxyc<i),
aryloxyc<iz), aralkoxy<iz), heteroaryloxy<iz), hetero-
aralkoxyc<i2),  acyloxy(c<io), alkylaminoc<i2), dialkyl-
amino(<iz),  arylaminocs<iz),  aralkylaminoc<iz),  hetero-
arylamino(c<iz), heteroaralkylaminoc<iz), amidoi<iz), or a
substituted version of any of these groups; or
R; and R, are taken together and are alkanediylc<iz), alkenediylc<iz),
alkanediyl(c<i2) or alkenediylc<i2);
R7, Rg and Ry are each independently:
hydrogen, hydroxy, halo, amino, hydroxyamino, nitro, cyano, azido, or
mercapto; or
alkylc<12), alkenylic<iz), alkynylc<iz), arylc<iz), aralkylc<i2), hetero-

aryl(cg 12)s heteroaralkyl(cg 12)s acyl(cg 12)s alkoxy(cg 12)s alkenyl-

12



wherein: Rl and R2 are each independently: 10hydrogen;
or al kyl (c<12), al kenyl (c12), al kynyl (c12),

wheweneans/| (c<12), heteroaral kyl (c<12), aryl (cPgT/US2009/041177

10

15

20

25

30

acyl (c12), aral kyl (c<12)5 al kOXY(C 12),
aryl oxy(c<12) 5ar al koxy(ciZ) ?het eroaryl oxy(cl2)5het er o-
ar al koxy( c<12) 5aCYiCH BEP)Y e i i E a5 diedioRy(c<12), hetero-

15 arni n0(C<12), 8@&%%%2%0(Clz)ﬁtﬁé@%ﬂéﬁ%ﬁ?&gggg%a Beyloxy(c<iz,

het er o- aryl am no . ‘Reteroara

am do(c<12), or alkguashbtysed vahhRmMif )Y Ofalkdk§eRinoc<ia),
groups; or Rl and are taken together and are

al kanedi y1( c<12) alkehfdemewiotib( c <1 2)kynglakamedi .1 ( ¢ <t@pminoc<i),
or al kenedi yl(c<1t2?i; 20R7, Rg and R9 are each :

i ndependentiy: h{tHod#RNOKy@r oxy, hal o, ami ndecteroarylaminocziz),

iyl (o12) . al kLS Top B RGH CorToRERy P o 3jsiyican:
aral kyl (¢c<12), h@lk?[sﬂ?lo&t!y&gi);[%},a hebeitead aldgidbf @f Ly, of these
acyl (c<12), al koxy(c<12), alkenyl -
groups; and
Ryp is:
hydrogen, hydroxy, halo, oxo, amino, hydroxyamino, nitro, imino,
cyano, azido, mercapto, or thio; or
alkylcc<i2),  alkenylc<iz), alkynylc<izy, —arylc<iz), aralkylc<io),
heteroarylc<i2), heteroaralkylc<i2), acylcc<i2), alkylidenec<iz),
alkoxyc<12), alkenyloxyc<iz), alkynyloxyc<i2), aryloxyc<iz),
aralkoxy(c<i12), heteroaryloxyc<i2), heteroaralkoxyc<iz), acyl-
OXY(C<12)s alkylaminoc<i2), dialkylamino(c<i2),
alkoxyaminoc<iz),  alkenylaminoc<iz), alkynylamino<iz),

arylamino(c<iz), aralkylamino<iz,  heteroarylaminoc<iz),

heteroaralkylamino(c<i2), alkylsulfonylamino<iz), amidoic<iz),

alkylimino(c<12), alkenylimino(c<iz), alkynyliminoc<i2),
arylimino(c<i2), aralkylimino(c<i2), heteroaryliminoc<i2),
heteroaralkyliminoc<iz), acylimino(c<i2), alkylthio(c<i2),
alkenylthio(c<i2), alkynylthioc<i2), arylthioc<i2),

aralkylthioc<i2), heteroarylthioc<i2), heteroaralkylthioc<i2),
acylthioc<12), thioacylc<ia), alkylsulfonylc<i2),
alkenylsulfonylc<i2), alkynylsulfonylc<i2), arylsulfonylc<iz),
aralkylsulfonylc<i), heteroarylsulfonylc<i2),
heteroaralkylsulfonylc<i2), alkylammoniumc<2),
alkylsulfoniumc<iz), alkylsilylc<i2), alkylsilyloxyc<iz), or a

substituted version of any of these groups;

13



OXy(c<12), alkyllylOXY(C12), aryloxy(cl2),
aral koxy(c<12), hetero- aryloxy(cl2)5

wa@kMyhanzihho(cl2)5 al kenyl am no(c12)5 aral kyl anP@DU82089/641177

5

10

15

20

het er oar al kyl am no(c12)5 al kyl silyl oxy(c<12), or a

subs I tuted.version qf an of thes r ou and R10
i Or P ma&@é a chfP?BE le % esgr)ri%eh DES? %,\gmlq{& acctals,

NikthR, plodHRS, orOHaBA isAEdr §|%h rﬁﬁﬂﬁﬂberﬁﬁoéﬁbﬁs of and R, are both
al kyl (c<12), al kenyl (c12), alky | (c12)5aryl (cm), aral kyl

( oxctl SPb%ﬂ%Mm%ﬂymx®&1Q$Heh®WE%baraIkyl(c<12)

acyl (c<12), al kylidene(cl2), al koxy(<12),

al kenyl oxy(c12), al kynyl oxY(cl12),
aral koxy(c<12)5 heteroaryl oxy(c<1l
het er oar al koxy(c<12) 5 acyl -
oxy(ci 2), al kyl am no( C<12) 5di al‘%ky
aIkoxyanino(c<12)5ﬁtkenylangno(
5

arylanino(c<12)5aralk

2)5 heteroaral kyl ani.g “ “ter, OH
al kyl sul f onyl am no( <1 [ o@) 5
H;C” 'CH3

OH

\\\\

or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical isomers
thereof.

In some embodiments, the compound is further defined by the formula:

wherein:
R; and R; are each independently:
hydrogen; or
alkylcc<i2),  alkenylc<iz), alkynylc<izy, —arylc<iz), aralkylc<io),
heteroarylc<i2), heteroaralkylc<iz), acylc<iz), alkoxyc<i2),
aryloxyc<i2), aralkoxy(c<iz), heteroaryloxyc<i2), hetero-
aralkoxyc<12),  acyloxyc<i2), alkylaminoc<iz),  dialkyl-
amino(<iz),  arylaminocs<iz),  aralkylaminoc<iz),  hetero-
arylamino(c<iz), heteroaralkylaminoc<iz, amido<iz), or a
substituted version of any of these groups; or
R; and R, are taken together and are alkanediylc<iz), alkenediylc<iz),
alkanediyl c<i2) or alkenediylc<iz);

R11 is:

14



20al kyl i m no(c<12) 5al kenyl i m no(c<12), al kynyl i m no(c12
)5

w@eopbitmi2m( c<12) 5ar al kyl i m no(c12) 5het er oar yl i PETIO$2009)41177

10

15

20

25

30

5 heteroaral kylimno(cl2)5 al kenylthio(c<12)5

ar al kyl t hi o% 2)5 Q%teroar thio(cl }]

aCYl t hi O C12YSPRIbaBI PR« 13)% %ﬁ%ew SulYYRYYREY) Bitro, imino,
al kynyl sul f onyl (@}%)o%ﬁ&@'dféﬂ:aﬁ}ﬂé fRmib{&12) 5

het er oar al kyl sul fonyl (c12)5 al kyl sul foni un(c<12),

al kyl si |yl (aﬂszz)(@<1z)3031d1@syi(d<u§ ed alkgnglican), of aaid‘(ngf aralkylc<12),
t hese groups; phar maceutical |l y accept abl e sal

esters, hydrat es e@fﬂaﬁ e l’te&elﬁ?a(ﬁﬁ%V%C<l2ac%‘iYé(F%2)’ Ikyhdene(cm),

by 0% M3 B ST S, HIRBE g L o,

the discl osure prRWRESL,p Olict@bafTRGEUL), Cl@étérﬁaralkoxy(cqz), acyl-
acceptabl e salts, hydrates, solvates, tautoners,

optical isoners Dh}B(CﬁDf In saih}alammwmilzments tdnzdkylamlno(csn),
conpound i s furthfi0 defi ned by tltlle forpula: 1R14 | i
X

yamino(csi2), enylaminoe<iz),  alkynylaminoc<iz),
arylamino(c<iz), aralkylamino(c<i2), heteroarylaminoc<i2),

heteroaralkylaminoc<i2), alkylsulfonylaminoq<iz), amidoc<iz),

alkylimino(c<i2), alkenylimino(c<iz), alkynyliminoc<i2),
arylimino c<12), aralkylimino(c<iz), heteroaryliminoc<i2),
heteroaralkyliminoc<iz), acylimino(c<i2), alkylthio(c<i2),
alkenylthio(c<i2), alkynylthioc<i2), arylthioc<i2),

aralkylthioc<12), heteroarylthioc<i2), heteroaralkylthioc<iz),
acylthioc<12), thioacylc<i2), alkylsulfonylc<i2),
alkenylsulfonylc<i2), alkynylsulfonylc<i2), arylsulfonylc<iz),
aralkylsulfonylc<i2), heteroarylsulfonylc<i2),
heteroaralkylsulfonylc<i2), alkylammoniumc<2),
alkylsulfoniumc<i2), alkylsilylc<iz), alkylsilyloxyc<iz), or a
substituted version of any of these groups; and
Ri2, Ri3 and Ry4 are each independently:

hydrogen, hydroxy, halo, amino, hydroxyamino, nitro, cyano, azido, or
mercapto; or

alkylc<i2), alkenylc<iz), — alkynylc<iz), — aryles<z), — aralkylc<io),
heteroarylc<i2), heteroaralkylc<iz), acylc<iz), alkoxyc<i2),
alkenyloxy(c<i2), alkynyloxyc<iz), aryloxycs<iz), aralkoxyc<iz),
heteroaryloxy(c<12), heteroaralkoxy(c<12), acyloxycsiz), alkyl-

amino(<iz), dialkylaminoc<iz), alkoxyamino<iz), alkenyl-

aminoc<i2), alkynylaminoc<2), arylamino(c<iz),
aralkylamino(c<iz), heteroarylamino c<i2),
heteroaralkylaminoc<i2), amidoc<i2), alkylsilylc<i2),

15



NO H3R13 0O\ R12 wherein: 10Rl and R2 are each
i ndependent|y: hydrogen; or
wabdoghfed 2) , al kenyl (c12), al kynyl (c12), PCT/US2009/041177
het eroaryl (c<12), heteroaral kyl (c12),
aryl oxy(c<12), aral koxy(c12), het eroayyl oxy(c12) 5het er o-
15ar al koxy(c<12) & ﬁm’m&@) O w}l‘%fmt% SERiayioh) | of these
am no(c<12), ary i.no(cm, aral kylam no(cl12)5
het er o- aryl am no(c< E21’)5 het er oar al kyl am no(c<12)5
ant gphérset@)ticaly aceuidsde istlis, edtoverigidoatenfsobmtespofautdrese, acetals,

g%gtggfﬁrgaéw ﬂ(o@gi%)i§or€%§< g‘?fg??ﬁz/ E)(a%r’o%ietzfjarg eondirtn(e)r(lgtg,t l{]learnd%{]zdare both
5 20pkkanedi dhaptd Ae AScldukepedide.(c12); R11 is:
OH

OH
H3C

NC O o
' OH

:,"

H3C CH3 OH

OH
OH ,

or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical isomers
thereof.

In some embodiments, the basic skeleton of the natural product has four rings.

10 In other embodiments, the basic skeleton of the natural product has five rings. In

some embodiments, the natural product is celastrol. In further embodiments, the basic

skeleton of the natural product has six rings. In some embodiments, the natural

product is hecogenin, tigogenin, or sarsapogenin.

In some embodiments, the compound is further defined by the formula:

15 Ri Ry
wherein:
R; and R; are each independently:
hydrogen; or
alkylc<12), alkenylc<iz), alkynylc<iz), aryle<iz), aralkylc<iz),

20 hetero aryl(cg 12)s heteroaralkyl(cg 12)s acyl(cg 12)s alkoxy(cg 12)s
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hydr ogen, hydroxy, halo, oxo, am no, hydroxyam no,
nitro, imno, cyano, azido, nercapto, or thio; or

w@kMyh§ed 2) , al kenyl (c12) 5al kYnYl (c12) 5aryl ( cnyCHDS10kS/041177

10

15

20

25

30

(c<12), heteroaryl (c<12)5 heteroaral kyl (c<12)5
aCY1(C<12), al kyli (iiene(c<12) 5 5 al kOXY( C<12)
al kenyl oxy(c12), 381920 YEEISRYCary | oRSIE082JOxY(c<12),  hetero-

aral koxy(c<12), ar yl ox < . . i
het er oar al koxy( cg%yf",rx?gaéy oxé%@?%%%g% ky?né%mﬁ%ltoécéﬁ) g dialkyl
di al kyl am no(c<1Zmhocciz, arylaminospz, — aralkylaminocsiz),  hetero-

al koxyam no(c<12), al kenyl am no(c<12), al kynyl am no(c12)

, arylamino(c<iz), heteroaralkylaminoc<iz), amido<iz), or a
aryl am no(c<12) 5ar.al.kyl am no(c<12) 5het er oaryl am no(c<1

2)5 10het er oar al ﬁ%sgﬂ'?{?f&eégﬂ ptan LS group; or

al kyl syl f oy I1amaRo (1Gicch2 ko gtk | H0( (;rile?)a'ikanediy,l(cgu , alkenediylc<iz),
al kyli m no(c<12) 5al kenyl i'm no(c<12) 5al kynyl'im I')IO(C<12)
5 alkanediyl c<i2) or alkenediyl c<i2); and

arylimno(cl2)5aral kyli m no(C12)5heteroarylimno(cl2)5

het er o&nalfky| '171131@%(%%99,35%%0#1@4?@(5@%%3 al kyl t hi o(c<12

)5 al kenyl t ki ) i ) 53 i o(:c<12) .
15ar al kYl t h?%%,%@gﬂaﬁy thio %?’2;1?/&110%&(&0’ ﬁ)ﬂ%’ 1mine,
het er oar al kyl t hi oyanb23Bda@wrtdyit@loCthio; or

12) 5t hi oacyl (c<12) 5al kyl sul f onyl (c<12)5
al kenyl sul f 8¥ylqean) 8 l%%wsuﬁﬁwwlkog@mzj@l@sn» aralkylcs<1),

aryl sul fonyl (Clzilgteroaryl(cglz), heteroaralkylc<i2), acylcc<i2), alkylidenec<iz),
alkoxyc<12), alkenyloxyc<iz), alkynyloxyc<i2), aryloxyc<iz),
aralkoxy(c<12), heteroaryloxyc<iz), heteroaralkoxyc<iz), acyl-
0XY(C<12)s alkylaminoc<i2), dialkylaminoc<i2),
alkoxyaminoc<iz),  alkenylaminoc<iz), alkynylamino<iz),
arylamino(c<iz), aralkylamino<iz,  heteroarylaminoc<iz),

heteroaralkylaminoc<i2), alkylsulfonylaminoq<iz), amidoc<iz),

alkylimino(c<12), alkenylimino(c<iz), alkynyliminoc<i2),
arylimino(c<i2), aralkylimino(c<i2), heteroaryliminoc<i2),
heteroaralkyliminoc<iz), acylimino(c<i2), alkylthio(c<i2),
alkenylthio(c<i2), alkynylthioc<i2), arylthioc<i2),

aralkylthioc<i2), heteroarylthioc<i2), heteroaralkylthioc<i2),
acylthioc<12), thioacylc<i2), alkylsulfonylc<i2),
alkenylsulfonylc<i2), alkynylsulfonylc<i2), arylsulfonylc<iz),
aralkylsulfonylc<i2), heteroarylsulfonylc<i2),
heteroaralkylsulfonylc<i2), alkylammoniumc<2),
alkylsulfoniumc<iz), alkylsilylc<iz), alkylsilyloxyc<iz), or a
substituted version of any of these groups;

or pharmaceutically acceptable salts, esters, hydrates, solvates, tautomers, acetals,

ketals, prodrugs, or optical isomers thereof. In some embodiments, R; and R, are both

methyl. In some embodiments, R;7 is methyl. For example, the disclosure provides:

17



aral kyl sul fonyl (c12) 5het er oaryl sul fonyl (c<12)5

het er oar al kyl sul fonyl (¢c12) 5al kyl anmoni unm(c12)5
WQRmAyd2¢811 f oni um(c<12), al kylsilyl(cl1l2)5 PCT/US2009/041177

al kyl silyl oxy(c<12), or a substituted version of any

of these groups; and R12, R13 and R14 are each

i ndependent|y: hydrogen, 5&@ hale.—a%i no,

hydr oxyam no, nitro, cyano,| & 2

25al kyl (¢c<12), al kenyl (¢l

| kyl (c<12)5 heteroar

acyl (c<12), alk Xy @ |!I
i ~teterdar al koxy(c<12),

K

Pl
c<12),aryl (cl2), ara

al kynyl "Y(C12), ar

het er oaryl oxy(c<gZy,

acyl oxy(c<12), al kyl ami no(c<12), di al kyl ami no(c<12),

abk pkaramatauviceldsl 2)ceptable salts, hydrates, solvates, tautomers, or optical isomers
al kenyl 30am no(c<12), al kynyl am no(c12) 5aryl am no(c12)5

afigl 1 am no(cl12)5het eroaryl am no(cl12)5

het er ogf &lrkytabd IRERE 2he At Bede pravid&t Kyl silyl (¢12) 5
al kyl si l yl oxy(c<12), or a substituted version of any

of these groups; or phar maceut &2 Qdcept abl e
salts, esters, hydratest}ﬁolvat= Hut oners, acetal s,
ketal s, prodrugg_ or Qpty Cak i sd thereof. In sone

enbodi nents, Rl any
the disclosure pro

hyl . For exanpl e,

and/or

OH

poh
@)

CHj ,

or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical isomers

thereof.

In another aspect, the disclosure provides compounds of the formula:

10
wherein:
R; and R; are each independently:
hydrogen; or

18



OH OH OH5 or pharmaceutically acceptable salts,
hydrates, solvates, tautoners, or optical isoners

w0 bewpaef218 | n sone enbodi ments, the basic skel ePCIUST009/041177

10

15

20

25

30

the natural product has four rings. 10 In other
enbodi nent s, t e basjc keI et on o{( t he nat ur al ?duct
has five ri Alglcamn akary @ﬁf@o {12t el erapupafkylcsiz), hetero-

pr o.d uct I S C el as %{ﬁ(ﬁgéz)l n fh%'i gaqrﬁlkg (%?29, h glse Q(ES\]ﬁQqF)r alkoxy(c<12),

basi ¢ skel eton o hat ural produ

In some enbodi meatBoxyt1B,, Nat ur adralRbREMGS, 1S heﬁ&g@)ﬁfyﬂbxy(cqz),
ti gogenin, or sarsapogenin. In some enbodi ments,

conmpound i s furt hetercdeflkoxod<hy t he abdonutas), alky1@rn1n0(0<1z),
wher ei n.RlEFSelR;FI d C@@;‘éﬁ’éﬁ@h&» ﬁé@ﬁ@?‘d’@éﬁ\% %&fyérfﬁ@%%n» hetero-
or alkyl (¢12), al kenahinGE12) - ALk Fdfihoccrp), amidocer, or a
substituted version of any of these groups; or
R; and R, are taken together and are alkanediylc<iz), alkenediylc<iz),
alkanediyl c<i2) or alkenediyl c<i2); and
Ry, Ra1, and Ry, are each independently:
hydrogen, hydroxy, halo, oxo, amino, hydroxyamino, nitro, imino,
cyano, azido, mercapto, or thio; or
alkylcc<i2),  alkenylc<iz), alkynylc<izy, —arylc<iz), aralkylc<io),
heteroarylc<i2), heteroaralkylc<i2), acylcc<i2), alkylidenec<iz),
alkoxy(c<i2), alkenyloxyc<iz), alkynyloxyc<iz), aryloxyc<iz),
aralkoxy(c<i12), heteroaryloxyc<i2), heteroaralkoxyc<iz), acyl-
OXY(C<12)s alkylaminoc<i2), dialkylamino(c<i2),
alkoxyaminoc<iz),  alkenylaminoc<iz), alkynylamino<iz),
arylamino(c<iz),  aralkylaminoc<iz),  heteroarylaminoc<iz),

heteroaralkylamino(c<i2), alkylsulfonylamino<iz), amido(c<iz),

alkylimino(c<12), alkenylimino(c<iz), alkynyliminoc<i2),
arylimino(c<i2), aralkylimino(c<i2), heteroaryliminoc<i2),
heteroaralkyliminoc<iz), acyliminoc<i2), alkylthioc<i2),
alkenylthio(c<i2), alkynylthioc<12), arylthioc<i2),

aralkylthioc<i2), heteroarylthioc<i2), heteroaralkylthioc<i2),
acylthioc<12), thioacylc<ia), alkylsulfonylc<i2),
alkenylsulfonylc<i2), alkynylsulfonylc<iz), arylsulfonylc<iz),
aralkylsulfonylc<i2), heteroarylsulfonylc<i2),
heteroaralkylsulfonylc<i2), alkylammoniumc<2),
alkylsulfoniumc<iz), alkylsilylc<i2), alkylsilyloxyc<iz), or a

substituted version of any of these groups;

19



20het eroaryl (c<12), heteroaral kyl (c12), aryl (cm
acyl (c12), aral kyl (c<12), al kOXY(C 12),

w@eooboxe2(g 12) 5ar al koxy(c<12)5 PCT/US2009/041177
aral koxy(c<12), aCyl OXY(C12), aMV)(C<12), aryl aMv)( C12),

gfe)tg %&%ﬁ%gg ia%%:esgqgilg :sgl:ts, aels‘l[<6¥s|, ahrglld?a%sc,: ]'s%?vggels,a l‘[alfl}/oln_lers, acetals,

akyhBMHRRIKES18) ophiell eiRadraliketdAM moddetel éhbodiments, R, and R, are
am do(c<12)5 O a 5substituted version of any of these

gbothplsydregenR1InapiiciRombedimentseR1 tanddt-nase nahdydnogen. In still other
al kanedi y1(g<12 al kepediyl(c<12), al kanediyl(c<l12)
oFmﬁP%&%éﬂi’ 51?‘&2&31’? 8&10111%@‘ R16, R17, R18 and R19

5 are ea¢hsdnélenBadiglhtsythe compound is further defikgddisogen,
hydr oxy, hal o, oxo, am no, ﬁydroxyanino, nitro, imno,

10cyano, azido, nercapto, or thio; or
y 1 1 p 1 RZ% ’ CH3

HsC CH3

wherein Ry, Ryj, and Ry, are each independently:

hydrogen, hydroxy, halo, oxo, amino, hydroxyamino, nitro, imino,

cyano, azido, mercapto, or thio; or

10 alkylc<12), alkenylc<iz), alkynylc<iz), aryle<iz), aralkylc<iz),
heteroarylc<i2), heteroaralkylc<iz), acylc<iz), alkylidenec<iz),
alkoxy(c<i2), alkenyloxyc<iz), alkynyloxyc<iz), aryloxyc<iz),
aralkoxy(c<i12), heteroaryloxyc<i2), heteroaralkoxyc<iz), acyl-
0XY(C<12), alkylaminoc<i2), dialkylaminoc<i2),
15 alkoxyaminoic<iz), alkenylamino<iz),  alkynylaminoc<iz),
arylamino(c<iz),  aralkylaminoc<iz),  heteroarylaminoc<iz),

heteroaralkylamino(c<i2), alkylsulfonylamino<iz), amidoic<iz),

alkylimino(c<i2), alkenylimino(c<iz), alkynyliminoc<i2),
arylimino c<12), aralkylimino(c<iz), heteroaryliminoc<i2),
20 heteroaralkyliminoc<iz), acyliminoc<i2), alkylthioc<i2),
alkenylthio(c<i2), alkynylthioc<12), arylthioc<i2),

aralkylthioc<12), heteroarylthioc<i2), heteroaralkylthioc<iz),
acylthio(cglz), thioacyl(cglz), alkylsulfonyl(cglg),

alkenylsulfonylc<i2), alkynylsulfonylc<iz), arylsulfonylc<iz),

20



al kyl (c<12), al kenyl (c12), al kynyl (c<12), aryl (c12), aral k

yl (¢c12)5 heteroaryl (c<12), heteroaralkyl (c<12),
wa@eopbier1®) , al kyl i dene(c12), al koxy(c<12), PCT/US2009/041177

al kenyl oxy(c12), al kynyl oxY(c12), aryloxy(cl2),

ar al koxy(c<12), hetero onxy(c12)

het er oar al koxy( c &1 ylS Iy_(c<g_2), heteroarylsulfonylc<i2),

50xy(012),alkylagégﬁ%/ %ﬁ&ﬁﬂ; % aninO(Clz) fm?“i%?““*”»

al koxyam no(c<12 amn 2)5a|kyny|an1no
5

alkylsulfontumc<i2), alkylsilylc<iz), alk lsﬂyloxy(csn), or a
arylan1no(c<12)5aralkylan1no(c<12§5heteroary am no(c<l1
2)5 het eroar al kybelsfifgeyersipn of any of these groups;

al k n 2
5 Sl TRBmnd BOHTRE I TR, aghettro iy scctal,
akatalksyprobiups Cﬁb%)l&lﬁ@ﬂdrbﬂﬂ@fla 5
aIkenyI|n1no(012 5 aral kylimno(cl2)5
al kyny Fehispanta shedipdesrdaioyideni o(c12) 5 t hi oacyl (c12) 5

al kynylimno(cl2)5 heteroarylimno(cl2)5 g
CHs

CHs
NC

H3C CH3z

2

or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical isomers
10 therecof.

For example, the disclosure provides:
OH

CHj
NC

H3C CH3

2

or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical isomers

thereof.
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al kyl th10(C<12)5 arylthio(c<12)5

25al kenyl sul fonyl (c<12), al kynyl sul fonyl (¢c<12),
wa@eopbgu2ionyl (¢c12) 5 PCT/US2009/041177

aral kyl sul fonyl (c<12) 5het er oaryl sul fonyl (¢c<12)5

het er oar al kyl sul f onyl (c<12) 5a)] kyl ammoni unm(c<12) 5

B Kyl SBPF S S SISk toditegt ( ce12).

al kyl silyl oxy(c12), or a substituted versyion,)pf any of

t hese groups; 30or pharnaceuticall y§Hecéptable salts,

esters, hydrates, solvates, acet al s,

ketal s, prodrugs, or optical exeof. In sone

enbodi nents, Rl and R2 arg

enbodi nents, RNVNZUS D

di scl osure provi deyy

sal ts, hydrates,

i somers thereof.

provi des: CH3 og |y acceptable salts,

hydr at es, sol vat es, onmers, or optical isoners

thereof. I n anothemsaspemt;, the disclosure provides

conmpounds of the fornul a: ’

or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical isomers

or optical
, the disclosure

thereof.
5 In some embodiments, the disclosure provides compounds selected from the

group consisting of:

22



wherein: Rl and R2 are each independently: hydrogen;
or alkyl(c<12), alkenyl(c12), alkynyl (c<12),

waeopbie1®) , aral kyl (c<12), PCT/US2009/041177
het eroaryl (c<12), het er oar al kyl (c<12) 5aCyl (c12), al koxy(
cl2), aryloxy(cl2)5aral koxy(cl2)5heteroaryl oxy(cl2)5
het er oar al koxy(c12) 5acyl oxy§c12), al kyl am no(c<12)5 5

di al kyl ami no(c<12), &bkl anf/ho(c<12),
gqr yl am no(c<12), H o//\\7

aral kyl am no(c<12)
heteroaralkylanbpo

substi fgted we of these group nd
R2 are tak nd are al kanedi i

al kenedi y1 anedi y1( axl2)

al kenedi y#(s d 10R20, R215

i ndependent , hydroxy,

hydr oxyam no i mno, cyy or
thio; or

al kyl (c<12), al keqayl (c12), al kynyl ( yaryl (cl12), aral k

yl (c12)5 heteroaryl (c<12), heteroaratXyl (c<12), ,
acyl (c<12), al kylidene(cl1l2), 15 al koxy(c<12),

al kel 1 y10XY(C<12), nYLBxY(c12), aryloxy(cl)s p-
aral koxy(c<12), ;

het er oar al koxy
dlalkyl

alkoxyan1- .wino(céi
5

aryl am G . kyl am no(c<12)
2)5 O

, and ,
or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical isomers

thereof.

5 In some variations, the disclosure provides:

o

or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical isomers
thereof.

In some variations, the disclosure provides:

10
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w@bdoghiaziso( c<12) 5al kenyl i m no(c12) 5al kynyl i m PO{/T3YPH041177

5

10

15

20

20het er oar al kyl am no(c<12), al kyl sul fonyl am no(c<12),
anlido(C12)5

arylinino(c<12)5ara|ky|inino(ch)SheteroaryIinino(ch)
5 hetero ara

19§ pl&mapﬂ,} ﬁ@lﬂ% wytaﬁﬁaw ts. mysiaéegiéglgates tautomers, or optical isomers

aklegapr! t hi o(c<12) 5al kynyl t hi o(c12) 5aryl t hi o(c<12)5
25ar al kyl t hi o(c<12), hetero arylthio(c 12 hetero
ar al kyl mthe(r@sg_@) 5he disclosure provides compounds of the formula:

aCyl t hi ( C12) 5t hi oaCyl (C12) 5al kyl sul fonyl (c12)5
al kenyl sul fonyl (¢c<12), al kynyl sul f onyl 12), aryl
sul fonyl (c i2),

aralkylsulfonyl(c<12)5heheroary|su|f '

30al kyl sul f oni un(c<12), z '
al kyl silyloxy(c12), or a p &N of any of

these groups; or pharnmack s sal ts,
esters, hydratesNGQl vate acetal s,

ketal s, prodrugs, or ereof In sone

enbodi nents, Rl and t drogég In other
enbodi ments, Rl and R are nqt hydtogen. In stil

ot her enbodi nents, B and B2 are both nethyl. 5In sone
enbodi ments, the &npoung\is further defined as:

wherein:
Rz and Ry4 are each independently:
or hydrogen, alkylc<s) or substituted alkyl c<s); or
Rj3 and Ryy are taken together and are alkanediylc<i2), alkenediylc<i2),
alkanediyl c<i2) or alkenediylc<iz);

Rys, Ras and Ry7 are each independently:

hydrogen, hydroxy, halo, oxo, amino, hydroxyamino, nitro, imino,
cyano, azido, mercapto, or thio; or

alkylcc<i2),  alkenylc<iz), alkynylc<izy, —arylc<iz), aralkylc<io),
heteroarylc<i2), heteroaralkylc<i2), acylcc<i2), alkylidenec<iz),
alkoxyc<12), alkenyloxyc<iz), alkynyloxyc<i2), aryloxyc<iz),
aralkoxy(c<i12), heteroaryloxyc<i2), heteroaralkoxyc<iz), acyl-
OXY(C<12)s alkylaminoc<i2), dialkylamino(c<i2),
alkoxyaminoc<iz),  alkenylaminoc<iz), alkynylamino<iz),
arylamino(c<iz), aralkylamino<iz,  heteroarylaminoc<iz),

heteroaralkylamino(c<i2), alkylsulfonylamino<iz), amidoic<iz),

alkylirnino(cg 12), alkenylimino(cg 12), alkynylirnino(cg 12),
arylimino(c<i2), aralkylimino(c<2), heteroaryliminoc<i2),
heteroaralkyliminoc<iz), acylimino(c<iz), alkylthioc<i2),

24



H3CCH3 wherein R20, R21, and R22 are each
i ndependent|y: hydrogen, hydroxy, halo, oxo, am no,

Whoweoxe2a8n no, nitro, imno, cyano, azido, nmere@pPU009041177

10

15

thio; or

10al kyl (c<12), al k nyI ¢<12), al kyny] ( 2), aryl(ch) ?£

al kyl (¢ 12), het alksayihipe<ap) | heﬁlé%%lF PRypp{ c<12) arylthiocsiz),
acyl (c<12), al kyl] (£<12), <12

Al kel |y 1OXY( C<1 2 Oﬁcﬁ?ﬂ%xvﬁlakiégﬁt% B y(Mgparalkylthiocsi,
ar al koxy(c<12), a@tmﬁ@@@gl oxY ( ¢ #iddcyl c<i2), alkylsulfonyl(c<12),

het er oar al koxy(c<12), acyl OXY(C12), alkylan1no(012)
di al kyl ami no( ch)aH(enylsulfonyl(cqz), alkynylsulfonyl(c<12), arylsulfonyl c<i2),

15al kOX 11 <1 I 12 | k I 1
2)5(;l OxyaML110( Cara ysul#(o C<?2T no(c12)5a yﬂ&el%g]ryrfs(%quconyl(c<1z),

aryl am no(c<12), Et@HﬁY %‘gf&& % het er oarylaﬁ{ﬂmgﬁam@m),

2)5 heteroaralky an1no

al kyl sul fonyl am aoyGal8niuman|,), dik l@qz), alkylsilyloxy, c<12), or a
aIkyI|n1no(c<12)5a|kenyI|n1no(012 kynyI|n1no(012
arylln1no(c<12)SQﬂﬁpRyﬂiﬁﬂﬁéﬂeﬁﬁﬁﬂﬂE SCEREQYPSI i no(cl12)

5 85 é) aérrn(l_)aé:re% clgllpll accept bli zssllts es ers. hr?,od aE[e<sl ng%vg eky uﬁolnée(r(skacetals,
1R¢tﬁlsabﬂodmghtd’rlo@(lcaqléb)r&ratﬁemyl thio(c<12)5

arylthlo(c<12)5 aral kylthiQ(C 12), hetero

ary| t hifey exemple. gl dpgayuss R‘Sﬂthﬁ’Fo( c12)5 aCylthl O(Cl12)5

t hi oaCyl (C12)5 al kyl sul fonyl (c12)5

al kenyl sul fonyl (c<12), alkynylsulfonyl(cgzﬁ) aryl

sul fonyl (c i2),
ar al kyl sul fonyl (c12), het er oary, fonyli)} ),

NC

o)

2

or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical isomers
thereof.

For example, the disclosure provides:

OH

CHj
NC

CHj

)

2

or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical isomers

thereof.
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het er oar al kyl sul fonyl (c12), al kyl anmoni un{c12),
al kyl sul foni un(c<12), alkylsilyl (c<12),

W@RMyh6218/1 oxy(cl2), or a substituted versi on BET/HS2009641177

10

15

20

25

30

t hese groups 50or pharmaceutically accept abl e salts,

esters dr a sol va t aut o acet.a

ket al slnﬁ @ar%@@dﬂa?n%p%ﬁ RS ORERSITE HEPGGR Sgpounds selected
e)%ﬁpdh@,grgd@ecogglwgo&ure provi des: H3ccH3 or
pharmaceutically acceptable salts, hydrates, solvates,

t aut omé¥)s3-(@F, @b{?r(éahydwwﬁmtmm&4 4+d@netéxlah1§+deoxohepta-

he di scl
bhar mceut; R HB kT i a oS hhes saccaghgnities
t aut omes)s3-(QE,6ML7- @aﬂldydr@qnmﬂ&da@pﬁ@fyl) -5, FQfimethaxph ardlrnethyl-

t he dlsclosure ﬁrOVI
3-oxohepta-1,6-dienyl)-3,5,5-trimethyl-6-oxocyclohex-1-

enccarbonitrile,

(8)-3-((E)-4-(2-(4-hydroxy-3-methoxystyryl)-1,3-dioxolan-2-yl)-4-methyl-3-
oxopent-1-enyl)-3,5,5-trimethyl-6-oxocyclohex-1-enecarbonitrile,

(8)-3-((E)-4-(2-(4-(tert-butyldimethylsilyloxy)-3-methoxystyryl)-1,3-
dioxolan-2-yl)-4-methyl-3-oxopent-1-enyl)-3,5,5-trimethyl-6-
oxocyclohex-1-enecarbonitrile,

(8,E)-3-(4-hydroxystyryl)-3,5,5-trimethyl-6-oxocyclohex-1-enecarbonitrile,

(25,35)-6-cyano-4a,8,8-trimethyl-7-ox0-2-(3,4,5-trihydroxyphenyl)-
3,4,4a,7,8,8a-hexahydro-2 H-chromen-3-yl ~ 3.,4,5-trihydroxybenzoate,
and

(2R,3R)-7-cyano-5,5,8a-trimethyl-6-0x0-2-(3,4,5-trihydroxyphenyl)-
3,4,4a,5,6,8a-hexahydro-2 H-chromen-3-yl 3,4,5-trihydroxybenzoate.

In some embodiments, the present disclosure provides compounds selected

from the group consisting of:

(8,E)-3-(4-hydroxystyryl)-3-methyl-6-oxocyclohex-1-enecarbonitrile, and

(395)-3-(4-hydroxystyryl)-3,5-dimethyl-6-oxocyclohex-1-enecarbonitrile.

In some embodiments, the present disclosure provides compounds selected

from the group consisting of:

(108,135)-4,4,10,13-tetramethyl-3,17-dioxo-
4,5,6,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-3 H-
cyclopenta[a]phenanthrene-2-carbonitrile,

(108,138,175)-17-hydroxy-4,4,10,13-tetramethyl-3-oxo-
4,5,6,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-3 H-
cyclopenta[a]phenanthrene-2-carbonitrile, and

(108,135)-4,4,10,13-tetramethyl-3-ox0-17-(trimethylsilyloxy)-
4,5,6,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-3 H-

cyclopentaa]phenanthrene-2-carbonitrile.
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H3CCH3 or pharmaceutically acceptable salts, hydrates,
sol vates, tautoners, or optical isoners thereof. 5In
WG@Q oive/1é2ivdi ments, the di scl osure provi des conpOUOs09/041177
sel ected fromthe group consisting of: WO
2009/ 146218PCT/.US2009/ 041177 and9 or :
phar g AP YRyt B REC SR ¢ECoRyARipYdes gompetnds selected

t %hpﬂﬁ@rg%upqong@ﬁﬂgc@- i soners thereof. 5In some
vari ati ons, the disclosure provides: H
(108, 13R) 17-(methoxymethoxy)-10,13-dimethyl-3-oxo-
2,3,6,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-

5 cyclopenta[a]phenanthrene-4-carbonitrile, and

(108,13R)-17-hydroxy-10,13-dimethyl-3-oxo-
2,3,6,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-
cyclopentaa]phenanthrene-4-carbonitrile.

In some embodiments, compounds of the present disclosure are in the form of

10 pharmaceutically acceptable salts. In other embodiments, compounds of the present
disclosure are not be in the form of a pharmaceutically acceptable salts.

In some embodiments, compounds of the present disclosure are esters of the
above formulas. The ester may, for example, result from a condensation reaction
between a hydroxy group of the formula and the carboxylic acid group of biotin.

15 In some embodiments, the compounds of the present disclosure are present as
mixtures of stercoisomers. In other embodiments, the compounds of the present
disclosure are present as single stereoisomers.

In some embodiments, compounds of the present disclosure may be used as
inhibitors of IFN-y-induced nitrous oxide (NO) production in macrophages, for

20  example, having an ICsg value of less than 0.2 uM.

Other general aspects of the present disclosure contemplate a pharmaceutical
composition comprising as an active ingredient a compound of the present disclosure
and a pharmaceutically acceptable carrier. The composition may, for example, be
adapted for administration by a route selected from the group consisting of orally,
25  intraadiposally, intraarterially, intraarticularly, intracranially, intradermally,
intralesionally, intramuscularly, intranasally, intraocularally, intrapericardially,
intraperitoneally, intrapleurally, intraprostaticaly, intrarectally, intrathecally,
intratracheally, intratumorally, intraumbilically, intravaginally, intravenously,
intravesicularlly, intravitreally, liposomally, locally, mucosally, orally, parenterally,
30  rectally, subconjunctival, subcutancously, sublingually, topically, transbuccally,
transdermally, vaginally, in crémes, in lipid compositions, via a catheter, via a lavage,
via continuous infusion, via infusion, via inhalation, via injection, via local delivery,

via localized perfusion, bathing target cells directly, or any combination thereof. In
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anat her )
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f ahel Rt ern@g&nﬁ%fs 5w%rﬁf)(%itld%2§ @Hﬂul@%ﬂ Al £h8ACH soft capsule, a

i ndependent!ly: or hydrogen, alkyl (c<8) or substituted
akdbjdt( ¢ «B)p, vsusRRGsSiemd R4, o geint fék(em Inoggeteineembordments, the soft

alcgpgﬂ%qﬁé (%ge(} 1{1 é:élisil? lﬁ%’%%gé’ol C< 5 n%lé};cagfg‘{sé g%}ﬁ&th ve coating,

| BE@RSNEERIdoMipokiyeLBeulalYdo XNl ddBkss. ©Xtuin adthpsitions further
hydr oxyam no, nitro, imno, cyano, azido, nercapto, or
t BPHPrigsy an agent that delays absorption, such as those compositions formulated for

Elois% (@%EV ) ?Eljfﬁﬂycloﬁ%%g%laﬁg hﬁg P(ll’tilg (ﬁ}\( I‘rf'éé—,y !ngaé’&l)t tﬁ‘&taénhances

y ), “heteroar c< ) t'eroar a 9

asylubitigl 8) dispérkiphlitdenehatahose compositions formulated for oral delivery.
Certain compositions may comprise a compound of the present disclosure, wherein
the compound is dispersed in a liposome, an oil and water emulsion or a water and oil
emulsion.

Yet another general aspect of the present disclosure contemplates a therapeutic
method comprising administering a pharmaceutically effective compound of the
present disclosure to a subject. The subject may, for example, be a human. These or
any other methods of the present disclosure may further comprise identifying a
subject in need of treatment.

Another method of the present disclosure contemplates a method of treating
cancer in a subject, comprising administering to the subject a pharmaceutically
effective amount of a compound of the present disclosure. The cancer may be any
type of cancer, such as a carcinoma, sarcoma, lymphoma, leukemia, melanoma,
mesothelioma, multiple myeloma, or seminoma. Other types of cancers include
cancer of the bladder, blood, bone, brain, breast, central nervous system, colon,
endometrium, esophagus, genitourinary tract, head, larynx, liver, lung, neck, ovary,
pancreas, prostate, spleen, small intestine, large intestine, stomach, or testicle. In
these or any other methods, the subject may be a primate. This or any other method
may further comprise identifying a subject in need of treatment. The subject may
have a family or patient history of cancer. In certain embodiments, the subject has
symptoms of cancer. The compounds of the invention may be administered via any
method described herein, such as locally. In certain embodiments, the compound is
administered by direct intratumoral injection or by injection into tumor vasculature.
In certain embodiments, the compounds may be administered systemically. The
compounds may be administered intravenously, intra-arterially, intramuscularly,

intraperitoneally, subcutaneously or orally, in certain embodiments.
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er oara
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| k | sul fonyl (cl2 | sul f I (
ZPVS%F;%H?%?@ : I)I b)%lh%{lgya t?li’JHOI' %QP{ C) 1n(}ucmg apoptosis in a tumor

5@51@'&3%&1@ cﬂqﬁ‘%;&ﬁt:l-a?t)mhﬁ LenRgF {élls Hm?gﬂﬂl{b{tﬁl?%%wth in a tumor cell.

het er aralk I sul fonyl (cl2) niu
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|SI CKl substl versi on of  an
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S@bll, % co?&{ &nBer dVdh Bt Rtate SMHALLS a htv@ﬂ»'éeﬁﬁ@&rc%ﬂ é‘%@ﬁc%a%ac cancer
10ket al s, prodrugs or optical isoners t her eof .

exehpi @tomah]@ caljcse |cgl§,uq1 éespedei ganser cell, a brain cancer cell an ovarian

cancer cell, a lymphatic cancer cell, a skin cancer cell, a brain cancer cell, a bone
cancer cell, or a soft tissue cancer cell.

Combination treatment therapy is also contemplated by the present disclosure.
For example, regarding methods of treating cancer in a subject, comprising
administering to the subject a pharmaceutically effective amount of a compound of
the present disclosure, the method may further comprise a treatment selected from the
group consisting of administering a pharmaceutically effective amount of a second
drug, radiotherapy, gene therapy, and surgery. Such methods may further comprise
(1) contacting a tumor cell with the compound prior to contacting the tumor cell with
the second drug, (2) contacting a tumor cell with the second drug prior to contacting
the tumor cell with the compound, or (3) contacting a tumor cell with the compound
and the second drug at the same time. The second drug may, in certain embodiments,
be an antibiotic, anti-inflammatory, anti-neoplastic, anti-proliferative, anti-viral,
immunomodulatory, or immunosuppressive. The second drug may be an alkylating
agent, androgen receptor modulator, cytoskeletal disruptor, estrogen receptor
modulator, histone-deacetylase inhibitor, HMG-CoA reductase inhibitor, prenyl-
protein transferase inhibitor, retinoid receptor modulator, topoisomerase inhibitor, or
tyrosine kinase inhibitor. In certain embodiments, the second drug is 5-azacitidine, 5-
fluorouracil, 9-cis-retinoic acid, actinomycin D, alitretinoin, all-trans-retinoic acid,

annamycin, axitinib, belinostat, bevacizumab, bexarotene, bosutinib, busulfan,
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pharnaceutically acceptable salts, hydrates, solvates,
tauto opti cal

eof.. .In some .
e FRSGIEHRIR SCATR QLA S SeRPiES T g Go8R T blprambuci,

selspatigd ¢ g‘?:ﬁighbsl;ﬁa&'i&llpcﬁ%%i&t | dtaffavine, dasatinib, daunorubicin,
(S)-3-((1 (4- hydroxy- 3- met hoxypheny1) - 4, 4- di net
hylg_cl'@bgmem da@h@q@{ a-dolastatin-10, doxifluridine, doxorublcm doxorubicin,

t Iepllné 101ny 1e)rlo%h1% 56tt01r36s ¥t0p051((1)ex ocgfc tllnqge gerncﬁa en%ea ' %(e)rli]llcuzumab

S Eﬁ) gaﬁzélgl 1 ?&Eﬂlﬁﬁrly(rﬂemm{ifeo X ptarrbigeh, n Qs Rive By, 1 )imatidibdi ifotecan,
t hoxy- I met -
3ls@%éh@pnaxqbe@ﬂemé hapeyinig, EBELSEY lpgupine, greslgesfiianypeunalphalan,

rnercaptopurlne, methotrexate, mitomycin, mitoxantrone, MS-275, neratinib,
nilotinib, nitrosourea, oxaliplatin, paclitaxel, plicamycin, procarbazine, semaxanib,
semustine, sodium butyrate, sodium phenylacetate, streptozotocin, suberoylanilide
hydroxamic acid, sunitinib, tamoxifen, teniposide, thiopeta, tioguanine, topotecan,
TRAIL, trastuzumab, tretinoin, trichostatin A, valproic acid, valrubicin, vandetanib,
vinblastine, vincristine, vindesine, or vinorelbine.

Methods of treating or preventing a disease with an inflammatory component
in a subject, comprising administering to the subject a pharmaceutically effective
amount of a compound of the present disclosure are also contemplated. The disease
may be, for example, lupus or rheumatoid arthritis. The disease may be an
inflammatory bowel disease, such as Crohn’s disease or ulcerative colitis. The
disease with an inflammatory component may be a cardiovascular disease. The
disease with an inflammatory component may be diabetes, such as type 1 or type 2
diabetes. Compounds of the present disclosure may also be used to treat
complications associated with diabetes. Such complications are well-known in the art
and include, for example, obesity, hypertension, atherosclerosis, coronary heart
disease, stroke, peripheral vascular disease, hypertension, nephropathy, neuropathy,
myonecrosis, retinopathy and metabolic syndrome (syndrome X). The disease with
an inflammatory component may be a skin disease, such as psoriasis, acne, or atopic
dermatitis. Administration of a compound of the present disclosure in treatment
methods of such skin disecases may be, for example, topical or oral.

The disease with an inflammatory component may be metabolic syndrome
(syndrome X). A patient having this syndrome is characterized as having three or
more symptoms selected from the following group of five symptoms: (1) abdominal
obesity; (2) hypertriglyceridemia; (3) low high-density lipoprotein cholesterol (HDL);
(4) high blood pressure; and (5) elevated fasting glucose, which may be in the range
characteristic of Type 2 diabetes if the patient is also diabetic. Each of these
symptoms is defined in the Third Report of the National Cholesterol Education
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second drug. The second drug may be, for example, a cholesterol lowering drug, an
anti-hyperlipidemic, a calcium channel blocker, an anti-hypertensive, or an HMG-
CoA reductase inhibitor. Non-limiting examples of second drugs include amlodipine,
aspirin, ezetimibe, felodipine, lacidipine, lercanidipine, nicardipine, nifedipine,
nimodipine, nisoldipine or nitrendipine. Other non-limiting examples of second drugs
include atenolol, bucindolol, carvedilol, clonidine, doxazosin, indoramin, labetalol,
methyldopa, metoprolol, nadolol, oxprenolol, phenoxybenzamine, phentolamine,
pindolol, prazosin, propranolol, terazosin, timolol or tolazoline. The second drug may
be, for example, a statin, such as atorvastatin, cerivastatin, fluvastatin, lovastatin,
mevastatin, pitavastatin, pravastatin, rosuvastatin or simvastatin.

Methods of treating or preventing a neurodegenerative disease in a subject,
comprising administering to the subject a pharmaceutically effective amount of a
compound of the present disclosure are also contemplated. The neurodegenerative
disease may, for example, be seclected from the group consisting of Parkinson’s
disease, Alzheimer’s disease, multiple sclerosis (MS), Huntington’s disease and
amyotrophic lateral sclerosis. In particular embodiments, the neurodegenerative
disease is Alzheimer’s disease. In particular embodiments, the neurodegenerative

disease is MS, such as primary progressive, relapsing-remitting secondary progressive
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compound of the present disclosure.

Another general aspect of the present disclosure contemplates a method of
inhibiting IFN-y-induced nitric oxide production in cells of a subject, comprising
administering to said subject a pharmaceutically effective amount of a compound of
the present disclosure.

Yet another general method of the present disclosure contemplates a method
of treating or preventing a disorder characterized by overexpression of COX-2 genes
in a subject, comprising administering to the subject a pharmaceutically effective
amount of compound of the present disclosure.

Methods of treating renal/kidney disease (RKD) in a subject, comprising
administering to the subject a pharmaceutically effective amount of a compound of
the present disclosure are also contemplated. See U.S. Patent Application 12/352,473,
which is incorporated by reference herein in its entirety. The RKD may result from,

for example, a toxic insult. The toxic insult may result from, for example, an imaging
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er

o SaeiBlalotEibr b, (e BRSO oEMEmplic §ethod of making o

difispeosipbudd, twherehuithl fast obhrps&nd:mmp(fslild\tmns fornmul at ed

for oral delivery. Certain gonpositions may conprise a

compound of the presgnt disglos wherein 10 the

conpound is M1sp- 3 and wat er
ermul sion or a 1 . Yet
anot her generaL, sure

adm ni stering a pharmaceutically effective conpound of
the present disclosufe to a subject. The-Subject may,
for exanple, be a human. These or 15 any other >

met hods of the present dlsclosure may further conprise
i QRNPTIFIPE FRgcingy pprapeund pf thctellgying fagmpa yith acid:

Anot her net hod of the present_disclosure contenpl ates
a nmethod of treating canger/%ﬁj@ subj ect, conprising
adm ni stering to ghe sub e' a @harnaceutlcally

i g of cancer,
such as a cag : cukem a,

: ' A, or sem nonma.
O her types o/ cancers include cancer of thﬁmQI?gger
bl ood, bone, brain, breast, central,€rvous sys
col on, endonetriun1 esophagus genitourinary tract,
head, (KIS LREmolotiAh, (B Blesc VAo RAUKNER Sy it comprising:
pr ost at e, een est1 ne arge rntestine,
Sta(m‘mpbund)bf tlEsﬁrBElnedlsbIDStﬁs arldemetrnantioasn ywhathhamprise one or more
met hods, the subject may be a prinate. This or any
ot her met hod may further conprrﬁe identifying a
subj ect in need of treatnent e subject nmay have a
famly or patient history of cancer. In certain
enbodi nents, the subject has synptons of cancer. The
conpounds of the |nvent|on my be adntnlstered Vi a any

o o T



10 cell; d) inducing differentiation in a tunor cell;
or e) inhibiting growth in a tunor cell. The tunor

w@ei/1eeys8 be any type of tunor cell, such as aPCBHURMAY/G41177
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cell. Oher types of cells include, for exanple, a
bl.adder..cancer. cell, breast cancer. cell,.a.lun :
SOt dBfmaton sieste EEARARS P copistings e ndicelifg adiscase state
C&br whigh HM@mMpoaRE & to R ladmidisRRAC S ALE nfBARARN 61k cofpound,
stomach cancer cell, a testicular cancer cell, a brain

c dogeg infetnatioarandvestivahonsscgadmgdrovcel ddmiaistey thehenmippund. The

cancer cell, a skin ¢ r cell,,.a brai.n ca r cel

SRRGRy SRinuisy 8 aiipOu OISR pRft ilpdhE iR a EREEE 0% form.
Conbi nad tatmih eRBbABIRIt, BehpRIds B A SHc6AN URBRE@ELeBAYDYe used in
the present disclosure. For exanple, regardi ng nmethods
oPraveristy pl Earingr disepses sybfiserderc vipsd Bitheglogy involves oxidative

adm ni i.hag:to e | BC: ‘ BC i G
<SSR PR OPUERERS, S s
dipsiticolati e@bodihentspédmogbunEy of the tilvehtioo M itkaisad in treating discases
treatnent selected fromthe group consisting of )

ad ai'so%fiw FYARCISHATIRY eMT CRIGSYIOBT ¢ muelépeaﬁﬁ%toxeﬁe gynthase

2 'mq{dﬂgﬁblé %ﬂ&ix??ﬁl@?&’ ECQRU@, bh ?{i@’}h a@&%cﬁﬁsggsr; Yrigh levels

thods ndy fu onpri'se contacti ng
t ofrprodoetidn of tdactiheoxy@rpopodep(ROS) doreacimteacitiopen sfeeics (RNS)

tumpr cell w.th the second .drug,. (2).,contacting.a :
¢ OB E Mt DSBS g TURC £ TEGHVAR A gr s8cessive
t BRI o CRITamM bty RKERERP R iMantBdtiGRR AL pRd&iA such as
tunor cell with the conmpound and the second drug at

t AdNFsadk-4, ild, [TH3e ISAYohdVEAM- lay] VIEGI eBueh discases or disorders

enbodi nents, be.an antibiotic,. anti-i.nfla ory., :
Y BB Ao ST T ol B oA Bt cels, a i the
| ERRNSMeshHeAL(BLY ) sofitl uPTBH ORHIRAIES SiYBlombie 1y 9 &feRfhs, and other
drug nmay be an al kyl ati ng agent, androgen réceptor

meghsies.ofibrosiy taosdeedtat alithdorgam feibire, ersexcogreve paerng. oiOther such
?gg%c%gsls Zﬁﬁ% Eﬂfl{% ge?rg e%&: ﬁfﬁtﬁeg | t%? eaultoqlﬁlllnpdnte ocrii’sealguevsG s%hA as lupus,

rheumatoid arthritis, juvenile-onset diabetes, multiple sclerosis, psoriasis, and Crohn’s

disease; cardiovascular diseases such as atherosclerosis, heart failure, myocardial
infarction, acute coronary syndrome, restenosis following vascular surgery,
hypertension, and vasculitis; neurodegenerative or neuromuscular diseases such as
Alzheimer’s disease, Parkinson’s disease, Huntington’s disease, ALS, and muscular
dystrophy; neurological disorders such as epilepsy and dystonia; neuropsychiatric
conditions such as major depression, bipolar disorder, post-traumatic stress disorder,
schizophrenia, anorexia nervosa, ADHD, and autism-spectrum disorders; retinal
diseases such as macular degeneration, diabetic retinopathy, glaucoma, and retinitis;
chronic and acute pain syndromes, including inflammatory and neuropathic pain;
hearing loss and tinnitus; diabetes and complications of diabetes, including metabolic
syndrome, diabetic nephropathy, diabetic neuropathy, and diabetic ulcers; respiratory
diseases such as asthma, chronic obstructive pulmonary disease, acute respiratory
distress syndrome, and cystic fibrosis; inflammatory bowel diseases; osteoporosis,

osteoarthritis, and other degenerative conditions of bone and cartilage; acute or
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protein transferase inhibitor, retinoid receptor
nodul at or, topoi sonerase inhibitor, or tyrosine kinase

WO piophid2es . | n certai n enbodi nents, the secondPdF/UgRIN%041177
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5 azacitidine, 5- fluorouracil, 9-cis-retinoic acid

S ”ﬁqr%'nin%fu%%g”?eh%gfaé 16 YGRS e ludin o and
bﬁé}%ﬁ!’n@ﬂsﬁ Agd pRRSEHHRI RehPMa e e@ﬁsm qlﬁgﬁycasfs@&a@@ with thrombotic or
carboplatin, carnustine, cedi'rani b, cetuxi nab,

c htwenhdgic| ftroke; §pb?afa¢hm01dcy®h®mhegq3ha¢mbr@1 EHOSPASDI meyocardial

d d
dgﬁa FERRE) ekt 287 biafins SORERSIRs b one gk BMIE: wpmpplantation

QNCDdiR £duife otedhlrdrﬁbhﬁhdjblan@ FliRkd &if RjccBbOPRBEER-versus-host discase;
etop03|de gefitinib, encltablne gentuzumab 5

oﬁ]@gﬁqe@mq m%\@d@ﬁ&é@ﬂ?}ﬂ Wilhand gcagr seppisiand septic shock; excessive

i xa ﬁéﬁ%ﬁtg)ﬁea’skc,% }Vﬁlhéﬁfreftgﬁsgtgcm O%iegl%l:faﬁétfngﬂghmanon associated

medthl piflethanime uppel pipikacy mgdciaps;opucdsit, associated with cancer
met hot r exat m tanycin, mtoxantrone, N5-275

nEieENYR }na? uding rafiaaﬁ% thefipy 06 SBRPRIACTABY:ANA SF ¥ Rums.
paclit @fﬁ'ér’obg%:'tsc UG an P LOGRERAL bPfhe ﬁt@{@% 81k Bsure will become
senusti ne I um but'yrate, sodi um phenyl acet at e,
sapmq:m Zutno thenfollswirer dathibmli dascleptib®. hy dirantd b mnéenrstdpd however,

b icRiaitoF SR erstiah, SRRy SpeEies P ED WhlSedidigting specifi

t %hl%B@i%{eﬁs' & e MAROAI Sreagilch by aldyubd th@bratib%n&ﬁil afth& various
vi nbl asti ne, vincristine, vindesine, or vinorel bine.

N@hfmais, aid ntqdeﬁmatln@s mthrmr &e e,smritragdascelpese%@@ ipyentionrwill become

L AR s SRIRNE g R R HaiteEOTREARI N Note tha simpty

ebteatd ¥ pakuRiREmMpodid B @efReUdtbrefpaiielfr@nent formula doesn’t
di scl osure are al so contenpl ated. The di sease may be,

f greap dhil cannat glsgdelamg o aratbergicnerig ok s The
di sease may be an inflammtory bowel disease, such as
Crohn's disease or ulcerative colitis. The disease
wi th an infl aRRIEN DESORISTEON OBRVIHE DRAWING@Sascul ar
di sease. The disease with an inflammatory conponent
may be Tt akikivesg dsmdigsaferrh ppe of t@prés}éﬂﬁsp%cﬂﬁaﬁbtﬁhﬁ{t eﬁfs included
ounds of the present disc|osure may al so_be use
t @anrT@ﬁlf denppmsirpis eTtansprstRdiths BgseRt tdWC]éPﬁ%fBetT@% m@a%n may be
C BoRdy! ﬁﬁl‘éfs E§ Ffeﬂé?elnls% KD dfﬂthE&e dﬁ%n ng F(ﬂﬁﬂ)lﬂgt?on with the
for exanple, obesity, hypertension, atherosclerosis
c detoried gesheptidn afispeae gmbodiokets ppesehfeldemin.vascul ar
di sease, hypertension, nephropathy, neuropathy,
nyonecFeSSs, 116t andp2i-by. andhivifi@abafi NG yPddadion. RAW264.7
(syndrone X). The disease with 25 an inflanmtory
c BrastApapges Eg e hec-FreaiRd vith BAEXR or liugy d yapewt Pepseatrations (UM)
a%}eZ h8 a#h%ﬁﬁ[?eage%r nﬁﬁ If*“gy M hgh%t rl%%) cgtgtrata[llon in media was
esent 6SUre i n tréatnen
Wﬁéibﬁﬂﬁle@fusﬁlgw CBiélssn r@lgSﬁagg&nﬁ&yéllbﬁablflﬁy wex dsRtined using the
topical or oral. The disease with an inflammtory
8%% briépigeiay be net abolic syndrone (syndrone X). A
pat i emFIE‘gV'IﬂQSt ? FYRCOEINGS m@cfnﬁ W264.7 mouse
havi ng three or Tor e synpt ons se ecte ron1 e
f aldcmphagesgmeup oe-tichtee fornpt doses @mh ahﬂpmmnmlatthelndwamd

obesité (2) hypertruglycer i dem a; ﬁ " |
hEQHeBEHENS el syBsaBeEhs teRgpied ety 10 (ng{ml) IFNy for an additional 2

hours. mRNA levels of iNOS were quantified by qPCR and are shown relative to the

35



(4) high blood pressure; and (5) el evated fasting
gl ucose, which may be in the range characteristic of

waype/1%28 abetes if the patient is al so di abetPCT/URH09041177
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of these synptoms is defined in the Third Report of

a5 iy SR PERraRe B gh Vot
anel

&%e&!@%&r@ﬁ(}lﬁ@te 'P@Rai%%tf ons (AgH Mtﬂﬁﬁﬁ% %Elﬂf

1] Nat1onal T'nstitutes th, 2001,

NI H PubliGcat9.oniNOS OYess&#O,Blohdar m%d 7heuaisa macrophages.
r ef nce. Patients with i C syn , et her
oRAWEO L esi R avirts Prﬁg%t?‘ggg%vg ot 06t QR e qomRgynds and
h@lYl%e@fén'tlg %{lﬁaﬁd@&i V(/itﬁ' lf? ‘ﬂ%/n‘ﬂqiéﬁg Q&’ a{hga(fdﬂfongpféf Ry@s CH‘JI € protein

m crovascul ar conplications that are |iIsted above

t haklsooare nssayddbit ynpeuidbibtabet Astin sactsedss a loading control.

at heroscl erosis and coronary heart disease.

Anot her general nethod of the present disclosure

entail s a PERESORIPIION GRTLIUSFRRTEVEEMBOBIMENTS

car di ovasculrar di sease In a subj ec conprising
adn1n|sterlgg to the 10 subject a pharnaceutlcally

ef f ect Disclesgd hateirodre gfor @mg]ﬁdnew compowrds yafft antioxidant and anti-
di s¢l osur The_ .car di.ov . di sease m

RO, mePEEr ePeBYE R Rr BHPERZRA e dRoiuh fhr their use
healddisl fe #stucatBfgantov prdvedidn dfalideisee, nyocarditis,
rheumati c heart di sease, val ve di sease, coronary
agterypinafifnR, endocarditis, or nyocardia

i nfarction. Conbination therapy is also contenpl at ed

for suef,getodiRn» Ferdnaimise, (@ 9{% Il f0ds tfd?iﬁéf forming the
further conprise adnlnlsterlng armaceuti c
bﬁd@mnwefantuﬁhwoﬁmgseéamnqmdmugmqﬁhedeegpmdmmnm@rnaymaund
be, for exanp dj a chohesterol | owe

dru ,. an )
aRtaduRy PR preRERFR @parhiTem Qe RP A ) & e%glrpm%:t is drawn as
aptiyoWPRALISHE IsUGetull K BAIES IMA RS @wb '?ﬁfg?'a?@ Connected to
Non-limting exanples of second drugs include
anh@@npﬂhnle thraegh nf h:astetile(w,gln b, bickboul pomeasting entlrely of carbon-
Ia | ercan [ ni.cardi pi.ne, nifedi 2
it FoRgs (s ShSidmuBE: o aRufiing: Mg RpRacs: o) e
n@ﬁ)’rﬂs‘ AR td- B(Shﬁ’&%ﬁ]i’y @&kﬁ&n@@cﬁﬁ@&u@&ﬁ&ﬁwd Hﬁésu&%ned in (1).
at enol ol , buci ndolol, carvedilol, clon
doxazoﬁwnwedhd@nahhw$0g@ﬁenamsl}Iﬁ%y&ykﬁomamm —OH; “ox0” means

pr o Q| nadolol r epol henoxyhenzam ne,
DRl et R ar R B e B P Do ABN B heins ~NH; (see
t QERFOFHN deﬁhﬂﬁ@h@'of O%rohﬁi %ﬁia‘nﬁﬁg thberchiR CaRthodrals, WBYlamino);
be for exanp atin, such as atorvastatin,

c Shydrevsraating;, mﬁw\ré%lﬂgﬂ Fnitiod vzesnat NR.; PEpeweehsTNH, (see below
glfoﬁrsl &a/ez‘? ?otnls gf gloougél ? h the ? %%r rﬁat N a‘ﬁg arlrélbneo icp{aénoa means
negnydegidoembhy/eNdi 31&&6@‘[6 nmaa@uksfec:‘tthloc @m@n@; $8Nnosulfonamido”
adm ni sterin to t he subject a pharnaceutlcally
effeaey i VHAMDnt (a8 bel %’brrf?é igionsh 8f pgredRstcontaining  the term
di e | & Th
neRATHAE 2LE. MARRIRTIR, Moy fheans - S(Q) (soe below for
sdtfdties 6f gmupheogﬁanmmg dmn&namuifgnyif eRar dkylsdforg/)3@nd “silyl”

di sease | sease, I'tiple scl.erosjs (MS).
Hmﬁa%g%@' 605 B ad%‘mgwét%aw SY SArggne the tom Siyl, e.g.
salels@ghs. | n particular enbodinents, the

neurodegeneratlve di sease is Alzheiner's disease. In
partucﬁbaﬂweﬂ@uﬂﬂnbnnsheﬁﬁbwmmyp@d@genetaﬂmmeﬁdﬁsﬁaseeﬁneﬂm

SRS R B AR o sty s n e soup

progressive reIapS|ng M5. The subject may be, for
exanple, a prinmate. The subjectcmay be a human.

In particular enbodi nents of nethods of treating or
preventing a neurodegenerative disease in a subject,
conprising adm nistering to the subject a




5 pharmaceutically effective anobunt of a conpound of
the present disclosure, the treatnent suppresses the

waleropaidazmat i on of neurons in the subject's braPeI/v82009/041177
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spinal cord. In certain enbodi ments, the treatnent
suppresses inflammtory denyelination. In certaip .

i) marass th B R r?élm%_eg ;ﬂ'}é@g@g Aores {24 AakRe ibfhe group,
ofifRCHE C}Hin%%sn&ln%etr hg SHRIeEbmS iRTAER aPleaSPoitelbuf 8ﬁgrwise as
In certaln enbodi nents, the treatnent suppressés 1

t kall mapesihle dor e gnayr int @estion. t Aey. sty walketssodolr thatnthominimum
spinal cord. In certain enbodi nents, the treatnent .
sOpPPEsAfehina Aeam BisE5eus | dkenylewe 1% dnFoE pXamMe-ajaHoxycs10)
0 [nal r trai [ regt t
BB S R e AP AT ool BRANER, TE213. 45,6,
sUbpet os 10y af Aanpramgpi dealvalslortbereinn(ecer Bdidncarbon atoms)). (Cn-n’)

e diments, the treatnment restores |ost function .
it Bl R A ﬁ%xnlfnlé%%?‘?f’ér{flg,orh f&bops atoms in the
U GRAHMEG miRE Veﬂk?l(&_l TeedtBhAld Abke alkil %‘f:‘cfu%_@'lﬁving from 2 to 10
errbodi nents, "the tréatment prevents a disability

r egbbu ktognsf (egmZad, M, d&: a8k, or 10, or yeagemdarakblashaein (e.g., 3-
of th% r§§e t disclosure contenplates a nethod of
t§8§?ﬁﬂga 53 eventing a di sorder characterized by

over exhes&hmonlIgf” whkuaaRathdunthd “Suliliffdd” BedTRE Bféddto a non-
adm nistering to the subject a pharnmaceutically

e ffogeaticveoniyplgnt Srefp withe wbiped aerben atoreapthe peint of attachment, a
di.. o) er . al ct o e
'hﬁ&lr fruﬁi tsl% e(c)iS ﬁ}rcelg‘,gg%ctﬁ% Ol‘gg({_]y%flél Sﬁ&gﬁ%@&%&ﬂ?ﬂﬁ‘f%‘?@} rc]iauble or

presen tenpl ates a ne
| Efply bomdby edind hiobisotibotithieh ¢uiadusid I8RrirdgenC dlhk r@fpsa—CH; (Me),

subj ect, conprising admnistering to said subject a

onaHheEe (ED et HoCHTG bt 2rb(n Vo fiserPBo b blGH: bi CxdppropyD),
i 25 ;

pﬂﬁﬁﬁhzétﬁéiagzég{%% é‘ﬁgcnltqgggﬁgéﬁg9?5'28%&}%]‘31%!@9(:%%3)2 (iso-

t he presen re C atés a net
t beat), @ (OH; pr @uebuiyhy -ClHEOHdRr (rebaeaiyt)ecyelebutyly cyclopentyl,

over.expr essi.on of X- enes in _a.subject, c risin
aamlﬁ#jﬁwﬁr%nﬂgcxcgoheﬁgn?ﬁaﬁ GBS ngnDipain S lea OF Ikl grotps. The
etdRCtduyQitARen léﬂ%yl’gfef&@rf@‘a%_-é?f)mﬁﬁke nhE&¥8&It group with a saturated

di scl osure. Methods of treating renal/kidney di'sease '
( RN atonaas thisj pednt, of eaghmiait,reglidAr adhianckadecydlg, ¢yslic loe acyclic

subj ect a phar,maceutical ly, effective anount ,of
o ST i o RIS R, loyblsc b iRl ghlRy @pd %t Feast one atom
C aifepETdcAll £ delcPEE fldmSthe Rab@NtorARBhE AN, @ K2 1382, ¥ 83, P, and S.

which is incorporated by reference herein inits

edbp r Elpwingh reupd g8y noadimiting r examrley ofx supstiiteds alkyl groups:
t O£ ANSH The taxi g asul fpma |t~ fr fo

e SEPAR b HE SGEBA, LETROR oriBn; Meppcoron

a—CHR 00 BT Pt HIC(C)DIH, £ X AHHICE0)NHE HRKBOFRY (O JsH, t—CH,OCHS,
fraomischem a/reperfusion injur in certain
eTOOHOREHCE" | nCEEPCAOH Wirboat HeWHe, ¢ RELRkS HesurEEN(CH )

an R B orunedi solbc VGRS’ RkD may Re "t urt her (ALt T ROGOICH:
as CEhCohNEI(RKD(CHE ): 5and c i, SRKID ;).

The term “alkanediyl” when used without the “substituted” modifier refers to

a non-aromatic divalent group, wherein the alkanediyl group is attached with two o-

bonds, with one or two saturated carbon atom(s) as the point(s) of attachment, a linear

or branched, cyclo, cyclic or acyclic structure, no carbon-carbon double or triple

bonds, and no atoms other than carbon and hydrogen. The groups, —CH;—
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In certain nethods of treating renal/kidney di sease
(RKD) in a subject, conprising adm nistering to the

wQapae218 phar maceutically effective anount OPCEUS2009/041177
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conmpound of the present disclosure, the subject has
undergone or is undergoing dialysis. In certain

enbodi nents, the subject has undergone or is a . -
céndihgizne), r@m@Hmd@ngs:(th@ﬁma@gg@MHz “Thed $0b] ect . are

ma e. rimate. The »

s B%ﬁl-ig{lfa Iilie%afﬁlpges ?f agl]f1 gltyﬂa nax]&%’[eeﬁrg s%t)n?ﬂ*t%qb arﬁﬁanedlyl refers
eXRIRoR-arémEMNnoNEVaSEnt gBQG, wiRkein BcJalkPiudSR, oré @) isOdttached with
gui nea pi g. Al so contenpl ated by the present

dirse bdwnds with enersttivodatuoated easbanvatag(slas thernelingfs) of attachment, a

[tration rate or, creatinine ¢le nce in ,
clinh Rl fndRh° gitor PER 56t SRAALGS raCoelosHBBSH double or
ph@}ﬂ%@ﬁ&ﬂ hf@bl Magfdn@Gikdn en@pBRIINtIQTscldcted TR fifd %iﬁuﬁ Bénsisting
present di sclosure. Met hods of synthesis o

c@ﬁﬁo@nEstfBrt héigtesest Tdicdellogingerauns agt sen-limiting examples of

t e odi MRt & - — _
&%gﬁ%%gtgﬂgngggk gﬁﬂﬁgnakln a f|§ﬁ$ Conpodﬁaz’ CH(OH)-,
e}EOﬁ}hmeahdFSEbCEm@gund is as follows: 00 H 3CCH

3?;) 20H 3C co 1l % reacting a conpound of th
W

ol l ow'Ag 1¥8Y e apel: Witkoyl (e HEpSYitele resifigs s to a
) n{dnggll&g Wlﬁl ta%oﬁ‘é'irs Jtlc°‘ Qarﬁgl?gt%ﬁpésathg Emlﬁyoit e!}%chrnent, a linear

present iBctosure, “such as a conprising:. a
conpaucditdotydd eyplnce&eammlmh gunicaselirag 1ea&trtd1einmaamutatib ocabon-carbon

ri se ne or, nore i nformation
mﬂ?@@? Danfy Bmé sngcma t&lal?s{?%q n@n f0; 4iefng Lffien ghap carbon and
dh$&de 6. SRR TNV SR BN S CARIUREUPS 1BluB® —CH=CH, (vinyl),
adim nrstered, storage information for the conpound,

dUQPWH(ﬁHm nﬁﬁﬂﬁH@\HfﬂHn st€HeCHoh$lr edlabdi T@ﬁﬁi\i\F@HCHs, and
comEbil it g PRRene it B fietn TSR R gy with o
f @bf8romatic carbon atom as the point of attachment, at least one nonaromatic carbon-
carbon double bond, no carbon-carbon triple bonds, a linear or branched, cyclo, cyclic
or acyclic structure, and at least one atom independently selected from the group
consisting of N, O, F, Cl, Br, I, Si, P, and S. The groups, -CH=CHF, -CH=CHCI and
—CH=CHB]r, are non-limiting examples of substituted alkenyl groups.
The term “alkenediyl” when used without the “substituted” modifier refers to
a non-aromatic divalent group, wherein the alkenediyl group is attached with two &-
bonds, with two carbon atoms as points of attachment, a linear or branched, cyclo,
cyclic or acyclic structure, at least one nonaromatic carbon-carbon double bond, no

carbon-carbon triple bonds, and no atoms other than carbon and hydrogen. The
;;N 4

limiting examples of alkenediyl groups. The term “substituted alkenediyl” refers to a

groups, ~"CH=CH—, -CH=C(CH3)CH,—, -CH=CHCH;—, and , are non-
non-aromatic divalent group, wherein the alkenediyl group is attached with two o-
bonds, with two carbon atoms as points of attachment, a linear or branched, cyclo,
cyclic or acyclic structure, at least one nonaromatic carbon-carbon double bond, no

carbon-carbon triple bonds, and at least one atom independently selected from the
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5 1In certain enbodi nents, conpounds of the present
di scl osure may be used in preventing and treating

walt@easess and di sorders whose pat hol ogy i nvol vBGI/US2009/041177
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oxi dative stress, inflammtion, and dysregulation of

B craneane b RO DL L& 1DBE 18 3 ob P afhd fifofing, gwmyos gre non-
t @At 9xéihﬁ@§§§§u@ﬁﬂ1téﬂ §1qzel¢&1ﬁﬁ &hagsacicericred -y OH) CH-, and

over expr essi on of inducible nitric oxide synthase 1
( ~NEBYH=G6Glci bl e cycl ooxygenase (COX-2), or both, |n
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The term “aralkyl” when used without the “substituted” modifier refers to the
monovalent group —alkanediyl—aryl, in which the terms alkanediyl and aryl are each
used in a manner consistent with the definitions provided above. Non-limiting
examples of aralkyls are: phenylmethyl (benzyl, Bn), 1-phenyl-ethyl, 2-phenyl-cthyl,
indenyl and 2,3-dihydro-indenyl, provided that indenyl and 2,3-dihydro-indenyl are

only examples of aralkyl in so far as the point of attachment in each case is one of the

saturated carbon atoms. When the term ‘“aralkyl” is used with the “substituted”
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wherein the al kanediyl group is attached with two a-
bonds, with one or two saturated %arbon aton(s) as the
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hydr ogen. The groups -CH2-  ri- (nethyl ene)
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di F
WPy AR B M PERP R o SR st s glnedivt and
t aeteroasyl kenydch wwbeérin usethnet tdisistent h&&th"tﬁu l’delﬁltlUfl@ﬁrOVlded above.
nDdlfler refers to _a nonovalent$%rou

noWarlgrdne cxeaplse /T atadnilnarct Ry mﬁthytafangtttnaeﬂﬁp&myl gvhen the
! 'té?ﬁta‘rheteroaralkyl” is used with the “substituted” modifier, either one or both the

alkanediyl and the heteroaryl is substituted.

The term “acyl” when used without the “substituted” modifier refers to a
monovalent group with a carbon atom of a carbonyl group as the point of attachment,
further having a linear or branched, cyclo, cyclic or acyclic structure, further having
no additional atoms that are not carbon or hydrogen, beyond the oxygen atom of the
carbonyl group. The groups, —CHO, —C(O)CHs (acetyl, Ac), —C(O)CH,CHzs,
—C(0O)CH,CH,CH3, —C(O)CH(CH3),, “C(O)CH(CH3),, “C(O)CsHs, —C(O)CsH4CHs,
—C(0O)C¢H4CH,CH;, —COCgH3(CH3);, and —C(O)CH,CgHs, are non-limiting
examples of acyl groups. The term “acyl” therefore encompasses, but is not limited to
groups sometimes referred to as “alkyl carbonyl” and “aryl carbonyl” groups. The
term “substituted acyl” refers to a monovalent group with a carbon atom of a carbonyl
group as the point of attachment, further having a linear or branched, cyclo, cyclic or
acyclic structure, further having at least one atom, in addition to the oxygen of the
carbonyl group, independently selected from the group consisting of N, O, F, Cl, Br,
I, Si, P, and S. The groups, —C(O)CH,CF;, —CO;H (carboxyl), —CO,CHs
(methylcarboxyl), —CO,CH,CHis, —CO,CH,CH,CH3;, —CO,CsHs, —CO,CH(CH3)s,
—CO,CH(CH;),, —C(O)NH, (carbamoyl), —C(O)NHCH;, —C(O)NHCH,CHzs,
—CONHCH(CHz3),, —CONHCH(CH,),, —CON(CHas),, —CONHCH,CFs,
—CO—pyridyl, —CO-imidazoyl, and —C(O)N3, are non-limiting examples of
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carbon and hydrogen. Non-limting exanpl es of al kenyl
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atons as points of attachnent, a |linear or branch

clyb, or I epd R @reotak%ngeth@r 42 FapEISaRten Sﬁ%stlr%%@lkmﬁéhyl provided
r t

CAPBATEL e A SRR A0 g o o

cwﬁnmnmmbwmite«igiﬂmnedibb i- gr oups -

d
ex arrpl gggé?m]al qy%ﬁ‘é(dlvﬁiend’rs%‘b ﬁ’gt?lo g’t %ﬁ’kﬁlmgq%g%‘?‘{ ﬁ% 4ie to the

W% edpk! i rv@flﬁ{ R §0aR aNQN- A RLEE W ‘d@ﬂi&r&lt a V@umon limiting
er |n the al kenedi yl group is attached with two

3©xampids ofn alkoxywogwaphomchtdons—@EHaoi NOSHa€'Hs, OCH2CH2CH3a

S RSNERDY: 2o T SR A g SIS e

c a&%@ﬂm@e@f&@kyd P&tbis8o BIRNEouRNOOR, in which R is a substituted alkyl, as that
term is defined above. For example, ~OCH,CF3 is a substituted alkoxy group.

Similarly, the terms “alkenyloxy”, ‘“alkynyloxy”, “aryloxy”, “aralkoxy”,
“heteroaryloxy”, “heteroaralkoxy” and “acyloxy”, when used without the
“substituted” modifier, refers to groups, defined as —OR, in which R is alkenyl,
alkynyl, aryl, aralkyl, heteroaryl, heteroaralkyl and acyl, respectively, as those terms
are defined above. When any of the terms alkenyloxy, alkynyloxy, aryloxy,
aralkyloxy and acyloxy is modified by “substituted,” it refers to the group —OR, in
which R is substituted alkenyl, alkynyl, aryl, aralkyl, heteroaryl, heteroaralkyl and
acyl, respectively.

The term “alkylamino” when used without the “substituted” modifier refers to
the group —NHR, in which R is an alkyl, as that term is defined above. Non-limiting
examples of alkylamino groups include: -NHCH3;, -NHCH,CH3;, -NHCH,CH,CH3,
—NHCH(CH3);, —NHCH(CH;),, —NHCH,CH,CH,CHi, —NHCH(CH3)CH,CHzs,
—NHCH,CH(CH3),, -NHC(CHj3);, _NH—cyclopentyl, and —NH—cyclohexyl. The
term “substituted alkylamino” refers to the group —NHR, in which R is a substituted
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the group —NHR, in which R is substituted alkoxy, alkenyl, alkynyl, aryl, aralkyl,
heteroaryl, heteroaralkyl and alkylsulfonyl, respectively.

The term “amido” (acylamino), when used without the “substituted” modifier,
refers to the group —NHR, in which R is acyl, as that term is defined above. A non-
limiting example of an acylamino group is -NHC(O)CH3;. When the term amido is
used with the “substituted” modifier, it refers to groups, defined as —NHR, in which R
is substituted acyl, as that term is defined above. The groups -NHC(O)OCH; and
—NHC(O)NHCHj3; are non-limiting examples of substituted amido groups.

The term “alkylimino” when used without the “substituted” modifier refers to
the group =NR, wherein the alkylimino group is attached with one o-bond and one nt-
bond, in which R is an alkyl, as that term is defined above. Non-limiting examples of

alkylimino groups include: =NCHsz, =NCH,CH; and =N-cyclohexyl. The term
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The term "aryl" when used w thout the "substituted"
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“substituted alkylthio” refers to the group —SR, in which R is a substituted alkyl, as
that term is defined above. For example, ~SCH,CFj is a substituted alkylthio group.

2 (13 2 (13 2 (13

Similarly, the terms “alkenylthio”, “alkynylthio”, “arylthio”, “aralkylthio”,
“heteroarylthio”, “heteroaralkylthio”, and “acylthio”, when wused without the
“substituted” modifier, refers to groups, defined as —SR, in which R is alkenyl,
alkynyl, aryl, aralkyl, heteroaryl, heteroaralkyl and acyl, respectively, as those terms

are defined above. When any of the terms alkenylthio, alkynylthio, arylthio,
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250f N, O, F, d, Br, I, Si, P, and S The term
"aral kyl" when used w thout the "substituted" nodifier
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The term "substituted heteroarenediyl"” refers to a
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car bonyl” group as he pol nt at tachnent,
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can be taken together to represent a substituted alkanediyl. For example,
—SH(CH,CF3)" is a substituted alkylsulfonium group.

The term “alkylsilyl” when used without the “substituted” modifier refers to a
monovalent group, defined as —SiH,R, —SiHRR', or —SiRR'R"”, in which R, R" and R”
can be the same or different alkyl groups, or any combination of two of R, R" and R”
can be taken together to represent an alkanediyl. The groups, —SiH,CH3, —SiH(CHas),,
—Si(CHs); and —Si(CH3),C(CH3)s, are non-limiting examples of unsubstituted
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substituted acyl groups. The term "substituted acyl"
enconpasses, but is not limted to, "heteroaryl
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- R SRR satieo®! SHL s Bt oy BhRlSS Mg g5 or more
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aPKYHGIUMARN(S)-ar al kyl , heteroaryl, heteroaral kyl and
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it refers to the group -OR_ in 25 which Ris
substituted al kenyl, al k, aryl, aral kyl, \@ @ ©
h t oy
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- NHR d@ﬁ e,@d ée%c%ls%gfllafqﬁt@é a structure sﬁovgzn ?n F%his application

irnpli01t1y represents a hydrogen atom bonded to the atom.

A ring structure shown with an unconnected “R” group, indicates that any
implicit hydrogen atom on that ring can be replaced with that R group. In the case of a
divalent R group (e.g., oxo, imino, thio, alkylidene, etc.), any pair of implicit
hydrogen atoms attached to one atom of that ring can be replaced by that R group.

This concept is as exemplified below:
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al kyl, as that termis defined above. For exanple,
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" o Y N a



The term "fluoroal kyl" when used w thout the
"substituted” nodifier refers to 15 an al kyl, as that

w0 20oeilée1slef i ned above, in which one or nore fPCDDBINE%041177
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have been substltuted for hydrogens The gr oups,

non-|i exa s of
f I ior oawﬁd &Frappéhe FB- Rl S bkt Bt 6 gﬁammammahan
r %f@hﬁnf Quéh Q@E] hﬁﬁﬁﬁaﬁl'oﬁkéip %@%ak&% ?62@ Udlbg’\"cﬁth nibuse, rat, guinea
saturated carbon atom as the poi nt of attachment, a
| preear transgonigspeaek, thesgof. oln eoyein embedimeyts] the patlent or subject is a
str.uct ur t .J.east one fluorin
c BB CSpuinibEE Bt artlR of MERAT TR sty dvveals. dafanes and
af@mckndependent | y selected fromthe group consisting
of NN O, O, Br, I, P, and S. The foIIovmngl gr oup
is a nohhqm%@qtlﬁgﬂﬁe%ﬁ@ﬁﬁ’lt@l%f mgany et  whickds useful ‘in preparmg a

RHERORSA] cqrfit il e i gelctng SR, nBONG Moo O Rotogicaly

ghOM@thetsRse udewinatdd ail irelwalas @ak yhichais atbeptablefonviegrinary use as
defi ned above. Non- I|P1t|ng 25 exanpl es of alkylthio
gM6Ups hpman @aemaceemg USeSCHPCH3, - SCH2 CHR2CH3,

- SCH( ChBﬂa%ma g‘@c%ﬁqabé GHS! QRGN d%lltf l??'agmpounds of the present

-S—cyclohexy T € substitute refers
t distlosurgr whigh- 8R, phammatdutinal R |asce@taéxlfbse15| tieliﬁmd abdwgl ,and which

as that te defln d .ahov For, e
i QoS eﬁl{ﬁi ?w 4. SuFs 1n§/1ud[ﬂc'é%t@%0 salts

%Iﬁ%ﬂy\lvftﬁ"1ﬁbrgan1é1|a5ﬁd@)’sluﬂh 'a@ dro@ﬁbbh% rﬁcﬁi shydrobromic acid, sulfuric
“aral kyl thio",” 30 heteroary?

h@lﬂelﬂdaﬁ a¢qx@e| plasphoricanadid; oyl thhu ke evharithusesanigi a¢idutsuch as
uted ifier .re el r gu
% 1r§u V\ﬁmg ﬁcﬁnequgm(xglﬁthfmesg[ lﬁyalm% 2 rtgalphthgfsegfzsw‘lefgmc acid,
hstlﬂl%ﬂﬁbtdplotﬁ@t eciar & thetﬁﬂ@nétﬁS(B1hyﬂﬁﬁ9@0éﬂevl9—ba/rbo;aﬁlc acid),
those terms are defined above. Wen any of the terns

arreshyibryelol Bl RiasLtoned; caabwilﬁuaald agptid rjflt plinhatic mono- and
h k d t
ng%?i bl%ggﬂ%gah uab@ﬁat% ?lﬁf&ﬁ é’cll& mdH ey ﬁll: ataicﬁ bec'nzglhesulfomc

F et ers tot
i acidhbetzolR asd Smhotmlfedlcadchtmty&bonaj kqm,yd:mnanml a01d citric acid,
aral kyl , heteroaryl., heteroaral kyl,K and acyl,
r EEIRRIHANEPRPPIOTHE A¢1dy AihaRgsigRIg | dcidyBmarie @gidaiglyrgheptonic acid,

?ﬁlcoﬁl\ﬂb%&l'dt U%lﬁ%mlgo%a' eé'l o%fceraéldt Ohﬁ)ta%ow NRYAR! &Btanoic acid,

oup with arbon at omor hi ocar bonyl group as
t hgdrpeymiphthbicattidc Haeict aciflu ﬂatlmesulﬁaw agda nhdleieagcidr rnallc acid,

AR A gt B R R T L S
h X f ]
g)rbgtgg@afrbh y’@%ﬁ%ﬁéﬂ%@%&f Hf&lﬁ%%g ch‘é{i@?&ééﬁﬁ]}f&mc acid, phenyl

s@m@@@a@ow- &Sy, QBKOQF@}CZ acidg(siodnertiopic @¢ig) garbEc acid,
C&%g}'cgﬁﬁ% stearlc %(:1%) uccm G 90_1% tagtar?c §1|c_%( Cfsl_1|;§)<118fbu§11ace‘uc acid,

Jare Hon-1 exa '5f 'Th

gEaHeByladdiR dogf, ahd tHy mac Whanh&beﬁeédplryacedjﬁma@@em ibelhde base
s not limted to, groups sonetinmes referred to as

" afdagion tsRlto SAHBoAAY” beafermesr yhen wp@ecapmww pregeng ugsg  capable of
\LP&%hE ?gpggﬁig@% %tr g%ahﬁ ‘t%@@sy ln?cd(; g{eflgét%aﬁlcrbggésclﬁélude sodium
c ydroridaj wiahivne caopac, tpo@fsmamt idewadd)@ahwrhinum hydroxide and calcium

hydroxide. = Acceptable organic bases include ethanolamine, diethanolamine,

tricthanolamine, tromethamine, N-methylglucamine and the like. It should be
recognized that the particular anion or cation forming a part of any salt of this

invention is not critical, so long as the salt, as a whole, is pharmacologically
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15 group, further having a |inear or branched, cyclo,
cyclic or acyclic structure, further having at | east

wWor@Atams in addition to the sul fur atom of tPET/US2009/041177
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carbonyl group, independently selected fromthe group

e Eauer] %%gléﬂ%g@aﬁ@&gs%%&fmh&%@&% agcne%tagle -Is-abl?s and their
- GlRddtd? ration and use are presented in Handbook of Pharmaceutical Salts:
C( S) OCH2 - ¢ S) 0C6H5, - ¢ S) OCH( CH3) 2, - [ S) OCH( CH2)
2BrQ@ertdy @)d\Hﬁe (288Q).- C(S)NHCH3, are non-limting

"ot P T et Ro i Eabs s ifer oMt il gpround

L Qontiiigbelc@arapbut 590 6A6ROMEntioBED WP Tord Prfér@bIfNat least about 90%
"al kyl sul fonyl " when used wi t hout the ' 'subst it ut ed"

mOlpPRY eranfigmey, or cven mpge pgEeTEhiy ableaS(abylthQS % Af @R¢ eppnRomer, or

[ t d efi.n

I\%ho-%g é)?élf%]})ék)ly ar el%(%’? B&J’ g?A) Eyc{ngu? Onyﬁ%\ég " o%lrmlarly, the phrase

[ ﬁﬁihsdﬁtlalbﬂ(r&) ﬂ&hﬁqther%ﬁ?ceﬂﬁhﬁ@rBSm&(r&)tWﬂnﬁ;tlon contains at

S(0) 2CH(CH3) 2, S(0)2CH(CH2) 2, S(0Q)2 cycl openty ﬁ@

SPB))S'?CE%I é)&f I ano%*ﬁ’é epé?tiﬁm§u‘lfsgﬁa§tﬁlie@@eél IIWTGSHIIGFC% yrat most

r § &ltS 080 ftatﬂgth%f ?r%tloﬁ%p%@(ﬁast&@ofﬁ@ﬂ Qberﬁnbﬁ Iﬁ' ferably at rnost about

stituted as that termis deflned ‘above.

eﬁ%(dmﬂ motheﬁs‘(eﬁarﬂﬁhﬁ@és duasteaeosmﬂmsand mbﬁ@raﬂei@bllﬁw rhostyllbout 1% of

ro . 30Simlarl the ternms "al kenylsulfonyl

HyADHGNB T rdYaS CLALUl fonyl *, "aral kyl sul fonyl

het er opgeybiitidnd %Fyﬁreven@fﬂ ” nﬁﬁld%ﬁ C(@I ahtorisiht 9RYdt of %%@ase ina
used without the "substituted" nodifier, refers to

g rsmh]gé or geffi¢nt édncélsmasb@)mmk andl/utiredisiRsed toathi érs;zase but does not

yn er.oary nd hetero raI
oSy vl or Bofoily pEARO oL bRy EnShET Gy of e
aﬂiée&life zhfdi@ort(g)’ sIewalge@n vhset bf @i yathodd k)i {Jnﬁi%'lbgy of a disease
aryl sul fonyl, aral kyl sul fonyl het eroaryl s uI fonyl, and

hélt & PUUPCA IOk PRt PR My berpfiish and/ P Prediipesed tPthé@lS@aSP put does

FEELS S B SR 370 P Bl SRS of v

hdiseasear al kyl, respectively. The term "al kyl ammoni uni

wh h h f f
to eg ;?grgag%gt’j égé'la%léé cgglpsol}ilpé%glaE i'lst qeqd chﬁg del g Irvzevromgzﬁgﬂggl?craﬁy into an

| Bhtdr R oBrdRe 81k ﬁeséﬁf RistldSurs afie %Eor\gghgt?i{ﬁﬂlta&%k lfﬁ/ak not also

groups, or any conbi nation of two o
béatakeivityogehhespdco to eapge@e rtargah padtkiane by lexample, a compound

:\Iggrihhléénné Iaﬁa@? n‘gll‘o%s rﬁffq? K am[‘[gpeldue{gl gnateétgrnth%{ Ushverted by

N (ﬂt@cﬁz%% %)tg $1156 Nd@g@&fpoun&“@gf%@t@rﬁ that may be converted in

1@NQ @&@)@drmymypp@&@@a@yéaammpm@sa@meg PhaspletaHgtrates,

t erarlro]nalc\les (¥ a{la‘%? ent clrgates aEr%plo’ﬁ“élZ g C%%lccqga Xy | )furna h%s maleates,

methylene-bis-B-hydroxynaphthoate, gentisates, isethionates, di-p-toluoyltartrates,
methanesulfonates,  cthanesulfonates,  benzenesulfonates,  p-toluenesulfonates,
cyclohexylsulfamates, quinates, esters of amino acids, and the like. Similarly, a
compound comprising an amine group may be administered as an amide that is
converted by hydrolysis in vivo to the amine compound.

The term “saturated” when referring to an atom means that the atom is

connected to other atoms only by means of single bonds.
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al kyl ammoni unt’ refers -NH2R+, -NHRR +, or -NRR R'+, in
which at least one of R R and R' is a substituted

wabdgh4@i8two of R, R and R' can be taken toge€hEs2009041177
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r epr esent a substituted al kanedi yl . Wen nDre t han one

of R R ubstituted al k t hey can

be the’k: %t%re‘e:lrm&?rrf%fr é%’tlcasl,&ﬁ?m?)fr 'R angsory O%a gYrg; cogpreund in
NQhhid tersamdbabohisuhRd b@hdl%ﬂl tQ'ths URSHd tolc@datoms, but where the
al kanedi yl, can be either alkyl, either the sane or
dicérifegueatton of tbase beonsakenthtawgditensions diisrses efinagtiomers” are

al kanedi yl 'th.tmo Qr re carbon atons t least t
ortroie o £ fy st RerBPo dR Fu R FPSeChRERs AP b AR 1eh and
t fighf Rad] a:DidfdlaembRr nire slckadisoulckoBf Undiveih esm that are not
wi thout the "substituted" nodifier refers to the group
- SRRtPMery which R and R can be the sane or different

al kyl ? l'fﬁ)\?e‘ntl %&g a%sl\%lgpfop ednsraslt/‘e?gocegg?top %,gilst& chirality for

represent an a ane exa
akkydhsdatrboshictistgyr mdspmt bl dideied; Bkl @bﬁb)denter or axis of chirality can

- SH( CH2CH3) #, : : :
E& orprerbieHsy £ fogpoaipsns osprapritye of thy B-prdp dprys icluding

2@M%ﬁﬂ&%ﬁhﬂﬂ@ﬁk%ﬁk?mxﬁﬂg; SH( cycl ohexyl)+. The term

"substituted alkylsulfoniunt refers to the group

- SRR+, Substitdent hvona‘nblle Rto dadrogen tihevizairemams darfyf grcerpt that is

substituyted al kyl grou one of R an al k
ST e bes afise By <raucaeigor hertiSul s Helpding. but
beot @ t&%?&r'&ﬁ}fmsta&drlﬁfﬁf ﬁdﬂ sid E%@t@ble‘é ic@eie acyl groups, groups
al kanedi yl . For exanpl e, )+ 1S a substituted
ahkvngulaﬁowmwr@mthpgrcsmh émt@r mcuél kepidics.y Ipeplifienresidues,  o-
nodi f i
ook pl i SPGB B o b . nyaroxy
St HRoKY sublstituétts 6 iftinoFEro@idard the ke DExiMiples aNEyd groups include
di fferent al kyl groups, or any conbination of two of
Rforpzly ARECR: Edmorpacetal esnd daetltker tloxanalesegingrogps having an

§%§t¢dn¥rl gromemgfu(ag I%‘?hoxy@tr 15 tert-ﬁﬁt&ﬁé@oﬁ?l (—C(0)OC(CHs)3),

benzyloxycarbonyl,  p-methoxybenzyloxycarbonyl,  vinyloxycarbonyl,  B-(p-

toluenesulfonyl)ethoxycarbonyl, and the like. Suitable amino acid residues include,
but are not limited to, residues of Gly (glycine), Ala (alanine), Arg (arginine), Asn
(asparagine), Asp (aspartic acid), Cys (cysteine), Glu (glutamic acid), His (histidine),
Ile (isoleucine), Leu (leucine), Lys (lysine), Met (methionine), Phe (phenylalanine),
Pro (proline), Ser (serine), Thr (threonine), Trp (tryptophan), Tyr (tyrosine), Val
(valine), Nva (norvaline), Hse (homoserine), 4-Hyp (4-hydroxyproline), 5-Hyl (5-
hydroxylysine), Orn (ornithine) and B-Ala. Examples of suitable amino acid residues
also include amino acid residues that are protected with a protecting group. Examples
of suitable protecting groups include those typically employed in peptide synthesis,
including acyl groups (such as formyl and acetyl), arylmethyloxycarbonyl groups
(such as benzyloxycarbonyl and p-nitrobenzyloxycarbonyl), tert-butoxycarbonyl
groups (—C(O)OC(CHs)3), and the like. Suitable peptide residues include peptide
residues comprising two to five, and optionally amino acid residues. The residues of
these amino acids or peptides can be present in stereochemical configurations of the

D-form, the L-form or mixtures thereof. In addition, the amino acid or peptide
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Si (CH3)3 and -Si (CH3)2C(CH3) 3, are non-limting
exanpl es of unsubstituted alkylsilyl groups. The term

w0 suwbssa2t8it ed al kyl silyl" refers -Si H2ZR, - Si HRRCT/US2009/041177
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-SSIRRR', in vvhich at Ieast one of R R and R' is a
substituted al k or two

R R a R' can,be. ken. )
t St ePaY daveg eaéwegl%aff@?ﬁl talﬂradnlngmwwmaﬁ@%ﬁmm acid
m%s?duteb ﬁﬁ?wﬁ@ Qn AsyiBmetic @JﬂgoIRatohﬁm%hﬂH ki§§1diﬁe‘dtcﬁ%1§| Kéﬂ Phe Trp,
t hey can be the sanme of fferent. Any of 5 R R

RNVlah‘dal Hat, Saot Ly, ﬂheanctmblstl?qpuﬂecbsaiukyha\ang an asyrnrnetnc carbon
i tut anedi vyl ,, can be either | ei t her . )
¢ P, et bR ARGes g A %, & (ndSL cSisKliehs, EnlrdSheid residues
r apvies ent asgnhdtad @dioh Abihh Ewemples 91 RitsEIE Windih@icid protecting
carbon atons, at |east two of which are attached to
t BEOUB [icdeste tosniypicallneaiploysd, in fepihde maRiasty. tysluding acyl groups

R gt o T i L R e R T Sl

upetkyhwryearbonylncndd @-ﬁllttoselz@ztamysarbawl)jg t&rh—%u&am'arbonyl groups
ato% nunber but &l Ierent mass nunbers.
1

P Bl eddnthon khod?ther friapliceof ﬁ“@ﬁt%%& e?nvemble to
g%ﬂ%gggﬁgnw C\Lz% ihElybd uf@éiﬁg'ﬁjve‘#fu&l%inldme Qfﬂlqrdg%%l??ﬁﬁ’e groups.

i nclude 13C and 14C." Sim | arl
c Emtmmplek af sadtabttatdmn'ﬁfeb'relmundolc hychogem;ﬂm’()g)grmipsanclude but are

PoR TRl BRI krspr iy S TToSRagfrsib AFEH eroups

t B@mﬁﬂ&l Qlith FHeRyI0%Y &Ry Rk 9 hiich é%fbéi‘lzﬂo RRQUARD Bbndyekymethyl);
present disclosure may %e replaced by a sul fur or

s@t}émr:nhnxmadmmb groups (ﬁuc&lorrpi)uﬂ?dmwmyn@fbanﬂormﬂ ao- methOXY-
E s n%d h1 ¥ 16 1rslntgsdﬁzd B.6.8
Sl BRI g " SIS ERT i ngetolph BRETor b8 B

Wﬁﬁ&ll&@&hbﬁycb%dﬁ and p-iddbetAexwatbonplg. under st ood by a

person of skill 1n the art, no one such ring atom

forns pghqra@eﬁ,ltlﬁ@lb@ effp@weoqgo%’l", I9F e Phefrpceutically effective amount”

Aﬂyeaﬁp ﬂﬁi \qﬁgntv 9%@8 LD nﬂgtg y otfo aasébgééﬂ %tr Lﬂ’aﬁerﬁhﬁmeatlng a

I's application Clt represents
hydeogein saffi@ionb andédt $L(¢httf®etmf}m for the discasd ri ng
structyre shown with an unc

0 ed "R ¢
|nd| cat CSAUMAE QRy UEHHIE cl.neluﬂ f ’é‘ﬁlt%?%ﬁdﬁsqaﬁ%\ﬂnﬁ Fpiect or
GPRiARE APRIRERE o dlpIbNAL o BiRBLy oF SBBIAARGAORY of the discase
elcg) arraﬂylgpﬁlrnhenﬂeveiqum@lttOﬂ‘dad magmfpgyt anBoasyrapthedtoiagy), (2)

O Sk LI o 5, B PR
pathology or symptomatology of the disease (e.g., reversing the pathology and/or
symptomatology), and/or (3) effecting any measurable decrease in a disease in a
subject or patient that is experiencing or displaying the pathology or symptomatology
of the disease.

As used herein, the term “water soluble” means that the compound dissolves
in water at least to the extent of 0.010 mole/liter or is classified as soluble according
to literature precedence.

Other abbreviations used herein are as follows: DMSO, dimethyl sulfoxide;
NO, nitric oxide; iNOS, inducible nitric oxide synthase; COX-2, cyclooxygenase-2;
NGF, nerve growth factor; IBMX, isobutylmethylxanthine; FBS, fetal bovine serum;
GPDH, glycerol 3-phosphate dehydrogenase; RXR, retinoid X receptor; TGF-J3,
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As used herein, a "chiral auxiliary" refers to a

W0 2090iaf2i®e chiral group that is 5Scapabl e of i nPCTIERINQ1177
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t he stereoselectivity of a reaction. Persons of skill

in the art are f mliar_wth_such.conpounds
affanyiprmae grawihyfagiorsPs ApNeor TEN-y, i 239% 8?%&@%# gndotoxic

ﬁg n%d’l}lsagghaxldw}ﬁQE&So?qun oS d#%%%fﬁ%ﬂ bRt e P fnrt]grleukm 1B;

€ clains specifica
MGARTBAN eg@ﬂﬁld'ehﬁdﬂ-S-phoSpﬁat&(&ﬁydﬁ@@ﬁiaSé eMtTTW3t[|ZI - dihﬁlethylthlazol-
meani n " " "at_|east one,

marsé] ¥%adapl1qygfﬂ%trwohum brofides u%ufﬂqhﬂﬁrga%mcadatﬁl@nl 'inducible

§£§%"%Q is used to indicate that a val ue
|nc e i nherent variation of error for the

deV|ceThehéoneuhﬁdnhmsngpemnbomﬁdcbnﬂdﬁhgnhﬁnﬁmmhﬁlany of the

val ue, or the.vari ati t exists a st ud
s UHFERES thatis ncarnpgat eﬂ@@ fa Fiesgice heppig o n%cw Cefin terms are

ayerfRe oRIed dhbhidi A& ¥ rc%ﬁsndé‘t%d Aﬁyni‘d‘krame Qﬁatt 8P &S m that is
of one or noré of these verbs, such as "conprises,

" @odqueéumgl,d'eﬁﬂmsl,{athem allitens'used ped brlissed tndescribe the invention
including, ", are aI o_.0pen-ended. For .
ﬁ Stsl‘fg‘? thago%ﬁr‘? sygmary ﬁgﬁ Cally APRTgFAY Egg‘g“dé’ﬁe %% practice the
MBfBerildeRoste. Not |imted to possessing only those one
or nore steps and al so covers other unlisted steps.

2@he KehietieM&nbiye. " as that termis used in the
speci fitation and/or clains, means adequate to

acconplgpghyrand edﬁh-lﬁﬂaml%éﬁ?f tpﬁQma@Brek Rfrend %gesétﬁslﬂlvéntion may be

represented by the following moiety:

wherein X, R; and R, are as defined above and in the claim below. This pharmacore
is found in a variety of synthetic triterpenoids, such as those described by Honda et al.
(2000a); Honda et al., (2000b); Honda et al. (2002); and U.S. Application No.
11/941,820, each of which is incorporated herein by reference. Other compounds
comprising such a pharmacore are described in applications filed concurrently with
the present application, each of which is incorporated herein by reference: U.S. Patent
Application by Eric Anderson, Xin Jiang, Xiaofeng Liu; Melean Visnick, entitled
“Antioxidant Inflammation Modulators: Oleanolic Acid Derivatives With Saturation
in the C-Ring,” filed April 20, 2009; U.S. Patent Application by Eric Anderson, Xin
Jiang and Melean Visnick, entitled “Antioxidant Inflammation Modulators: Oleanolic
Acid Derivatives with Amino and Other Modifications At C-17,” filed April 20, 2009;
U.S. Patent Application by Xin Jiang, Jack Greiner, Lester L. Maravetz, Stephen S.

Szucs, Melean Visnick, entitled “Antioxidant Inflammation Modulators: Novel
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The term "hydrate" when used as a nodifier to a
conpound neans that the conpound has | ess than one

W@ 200g/1462mi hydrate), one (e.g., nonohydrate), PCr/USINE041177
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than one (e.g., dihydrate) wat er nol ecul es associ at ed

8, GRL EREEUNY 0 B, 20U 5 D ST, L by
r §(fu$ ik OX@AfdipNLR TQLYGHASS, YRbRdh BSS,'E:{Qs/O Meléahe\flsmck entitled,

HHX|nun1response obtalne |soner
fI’AstlomdmOdnﬂamma‘aomeb@udaiaéorsonﬁoldndHomowgmﬁ é&lcanohc Acid

TPLEP i ot "5 2P0 OBl AR s

atemPpourdst) e sﬁd)\ﬂﬁ l’anIa@lfé@ &l aftftﬁﬁlﬂammatory-relat%a ddefies including,
herein, the term"patient” or "subject” refers to a

| i prgmirientl-DE fosRigenaceiivitics aed oAt XRbICH VSN [¢egh as induction
DAL BB tRP 0l PRHAE oA B Shresion

t Ineulmabm &0t iNDS Siuby@ioh, iishibitiphi afRCOXRomduttiod, i idbibition of NO
exanpl es of hunan subjects are adults, juveniles

1 tosis in can fNF-kB, activation of
i Afodyesdom nléidwsf ar 9§ aRop Prratehs.ciahibition ofy
agece I n h ch ef prep

ST RS e Dy PR A qinons
nomdbﬂxluctamm&m I)e rndhicoibo @if ctad H’hasdﬂarrespbhﬁ isirslated to actlvatlon
undesirabl e and includes that which is acceptable f

vet i Hansgripden SeteieNIT2awhichnkas basarshavade achvatgshe ‘ntioxidant
1 C cgpt I I f )
copOn et p2ULh, 3R PRifoleE refion BR ud! rfioRidant, anti
plttet‘ramr&naiuty, aadi lcytopotepivalyeess, asd dbhsn2 dctowe, is dnghly correlated
h sse the red pharmacol ogi cal activity
st nPR TR it ST arSBie oh ocier ParRBHLE (i Dinkove-
' m&@w & ag) B5oSUghiasichydsechiosig QG@ﬂlOﬂY@bf@%ﬂ@m C As (i)
acid, sulfuric acid, nitric acid, phosphoric acid,
t h@mpqmmis of rthﬁ\‘/\ptelseltjrlgmtlgnaba@gl gcunmoagphmsnacore with rnany of the

eth nedlsulfon [ h thanesu f ani
2t Eh A EahRar S e 5 oo B RS SRR Fibo SPisRpunds of the
a@t&entélnéenuaﬁulayé elRe & ﬁmhlyt@rlﬁmna«e Roducti6@r depouhés of the
acid), 4-nmethyl bicyclo[2.2.2]oct-2-ene-1-carboxylic
a@ragentapesition duicl, also ﬁﬁhhttu%ler%ﬁ@ore s dhelpetiindlymatery activitics
aﬁisgﬁdye(g h{pﬁl%t f‘e‘l} eﬁuédn? 031%5% 88%' it r&Hl EIHfodﬁctlon of this
enzenesu on|c a enzo c aci d,

c phphocste! fnanintolewilad, stoaribonoe @cn@demlpmawymsamhdgltors of NO
citrjic acid, 20 cyclo entaneproplom

S PIRMEERN Samisienty PEPVIdSyFARPEURS; vith agw%sﬁgbﬁyhﬁ%ceéaoz@ncy For
g Ce '

SLLAPL ARk SPGB0 RO PRy P RO, o115
aoiickomodaur ity thalphrent congymiudd, cmadenio. scndarlyydIHIEA acisdnactive in the

Sy ad s > I PSRy By oot s oenst 8VhdphEoBhgnd D001

apkderabhyC M OmeRERE QRETELAP ot BRIE alP @Y YEss B8 1.25 micromolar.
substituted al kanoic acids, propionic acid,

pStIBImI@m @sefktabhi, éheampdlﬁeéyom@p@ndavypdld e Ian;ICsocle@cnh@In 500 nM.
eari.c_aci SUCCIi nNi.c_aci tartarjc,acid

C O ey BT Qo Sof, Bk LB gieppiong,gpniemplaced

t Rereld kRludehant@e eidk i1kaitddytoaeteicadilds (sal-timitalgSOxamples include

i ncl ude base addition salts which may be formed when

a@ Y&V@hﬁm otsid, phessvehic aeid, cfapdinle cakendwadiol, ngndyinpeyonic acid),
cept rg as

R o B B ool L BB RS Fseypol

popigsidsdatachingr epipaBca@thin3ngaiatty dEGGGle gﬁsi;yp@il clapmhol, other

hydr oxi de. Accept abl e organi ¢ bases incl ude

et hanol am ne, di et hanol am ne, triethanol am ne,

tromet ham ne, N-methyl gl ucam nggsand the [ike. It

shoul d be recogni zed that the particul ar anion or

cation formng a part of any salt of this invention is

not critical, so long as the salt, as a whole, is

pharnacologlcally acceptable Addltlonal exanples of
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As used herein, "predom nantly one enantioner” means

that a conpound 5 contains at |east about 85% of one
wepmotianer, or nore preferably at | east aboutPODUS2DI/041177

one enantiomer, or even nore preferably at |east about

9 96of ne_enant.j.omer no preferab
O SR B EFT B e TR . Y. coumarin
" %?%ﬁ%wahcmﬁ)’ QehYdr&NdRSRE5nOMHEA), dhOAEBER, dERGBolic acid,
that the conposition contains at nost about 15% of
agoserasidenéng.i oD )-ginsetioaidle br sibymearin, nottleoqyermiher abdngntramides,
mCJst %#)a abouloesloo/ Oef an 1t haer/oen net | ongr. or
diREY &rEbhe? @%é% nBPe %r@# ¥ &5 Jﬂ% %5st about 5% of
5 anot heNoﬁﬂﬁﬁfftlhg RREMPIcs BF ash H1RITRI thedhdsdiPaisclosure which contain
preferably at nost about 1% of another enantloner or
difs paHiegppharmacore inchidgyent i on" or " preventing"
ILI uucb \J.) I IIIII UI I.I My le)c Ullbeé UI d Ui SEdAdsST I T A
ubj ect or patleqﬂ*mhlch gy be aff risk and/or
redi sposed to t N ;

redi sp®sed t
r display any \ar all of the pathol ogy or

ynpt onat o' gy &3t he di sease. 20" Prodrug” @s a
onpound that is convertible in vivo netabglically

nto an inhibitor according ggeyde present disclosure.
e prodrug i tsetf may or may Aot atso have activity
th respect to a given targeq proteﬁHa For exanple, a
onpound conpri sing a hydrpxy odroup y be

dm ni stered as ¢h ester tfhat coiverted by

e acetate cit ates | act @
ates, Bnat es 3oxal at es)
T opi onat es, succinates, fumarat
pl eat es, Nyl ene- bi s- 13- hydr oxynapht hoat e,
enti sat es,c i sethi onates, di-p-toluoyltartrate
et hanesul f onat es, et hanesul f onat es, HaC

enzenesul f onat es, p-toluen- ,hgonates °

hd the Iike. S|n1larly, a 30 onpo nd éonﬁrisiné'aﬁ

n anmde that is

M ne group may be adm ni st er as
%he anine conpound

onverted by hyd—%ﬂy5|s i n|vivo to

:;f-F—|ommocr:;@;mcom:mogq-omoc—'ommbm—

HoC o, St ereoi sg
is an isoher of & given COPOUBAN

hree di meleSi ordizdi ffers. "Enantionmers" are
L ereoi soners of a given conpound that ang nf}ror
Tages of each other, like I@hhugnd 5 rlght hands.

" astereoners—are——stereotrsofrers—of——=a gi veh COi’i‘pOUi’iu
that are not enanti oners. The invention
contenplates that for any stereocenter or axis of
chirality for which stereochem stry has not been
defined, that stereocenter or axis of chirality can be
present inits Rform S form or as a mxture of the
R and S forns, including 10 racenm ¢ and non-racem c

m xt ures. "Substituent convertible to hydrogen
in vivo" neans any group that isg convertible to a

hydr ogen atom by enzynol ogi cal or chem cal neans

i ncluding, but not limted to, hydrolysis and

hydr ogenol ysi s. Exanpl es include acyl groups, groups
haV|ng an oxycarbonyl group, amno acid residues,

.
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15 nitrophenyl sul fenyl, trinmethylsilyl,

tetrahydro-pyranyl, dlphenylphosphlnyl hydr oxy or
W@RMosy62$81bst i t uents on i m no groups, and t he PERES2009/041177

Exanpl es of acyl groups include fornyl, acetyl,

Hdereacety—and—theHkp—Exanrptes—et—groups
avi ng an oxycar bonyl oup /i ncl ude et hoxycarbonyl,

ert - but oxycar bonyl (- 0)@C(CH3)3),

enzyl oxycar bgr? h K

ol ueng quon‘I)ethoxycar‘ Sui t abl e
mno dcid regidues i ed to,
esi dyes of Ay (egC|ne) Ala (al ani ne e

ar grni ne Asn (asparagine), Asp (aspartiyg acid)g Cys

cysteing),\AQu (glutamc acid), H's (histidine), |IIe

sol etle¢ ne)CHsLeu (| eucine), Lys (lysine), oMet SI(CHs)o(C(CH3)3)
met hi oni ne), Phe (phenyl al ani ne), Pr¢1&ﬁyollne) Ser
serine), Thr (threonine), Trp (tryptophan) Tyr

Lyrosine), Val 25 (vallne) Ch“@g(norvallne) Hse

l_ll.l

TO1TDSTeT1 ||c), 4= rlyp \l+ hyw OXYPt ot IIC) SRLLVATT (J
ydroxyl ysine), Om (ornithine) and anples of
uitable amno acid residues also i amno acid
esi dues that are protectgd with a protecling group.
xanpl es of sulta p )Ny acl ude t hose
ypi cal |y enpl oyed [i i ncl udi ng

cyl groups (such , ,
ryl met hyl oxycar bgfyl  greups 30 (such as

enzyl oxycar bon9t and - ni t robenzyl oxycar bonyl ),
ert-but oxycar bonyl groups (-C(0)0C(CH3)3), and the
ke. Suitable peptlt@e r&si dues incl ude peptide

esi dues conprising two to fRAMEA2and optionally amno

cid residues. The residues of these apdino acids or
epti des can be present in stereochema

onfigurations of the D-form the L-fg or __oHXtures
hereof. In addition, the am no aci epti de

esi due may have an asymmetric carb Exanpl es

[ suitable am no acid residgges haw asymetric
arbon atom incl ude residues ORGAT a, “he Phgy Trp,

va, Val, Met, Ser, LM§+ Thr and Tyr. Peptlde resi dues
avi ng an aﬁxnnetrlc c rbon atofy i ncl ude peptide

esi dues havi Mg, g#€ o oMStituent amino acid

ic carbon atom Exanples
f suitable amro acid protectlng groups include those

ypically e Kee pept e gy pihe cl udi ng
Cyl groupsngsuch A fornyl andyacetyl

ryl met hyl oxycar b@dny Lgroups (sych as

enzyl oxycar bonyP and" b-ni trobenyy rbonyl),

ert - but oxycar bonyl groups (- CXO)Och}Bj Pt and t he
ke. O her exanples of substituent|s "convertible to
0 hydrogen in vivo" include reductarvel y el im nabl e
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ydrogenol yzabl e groups. Ex of suitable
Aot Al Al Al hysly | Al A ~r nll
uu\;l.l VCI y CI I III IIU.IJI C ||yU|| Uubllul yLU.IJI C UI 'JD

i nclude, but are not limted to, arylsulfonyl groups
(such as o-toluenesul fonyl); nethyl groups substituted
wi th phenyl or benzyl oxy (such as benzyl, trityl and
benzyl oxynet hyl ); aryl net hoxycar bonyl groups (such as
benzyl oxycar bonyl and o-net hoxy- 15

benzyl oxycar bonyl ); and hal oet hoxycar bonyl groups
(such as 13,13, 13- trichl oroethoxycarbonyl and

f 3-i odoet hoxycar bonyl). "Therapeutically
effective amount” or "pharmaceutically effective
anount” means that anmount whichy when adnministered to
a subject or patient for treating a disease, is
sufficient to effect such treatnent for the di sease.
20" Treatnment” or "treating” includes (1) inhibiting a
dlsease |n a subj ect or patlent experlenC|ng or
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transformng gromh factor-13; IFNy or |FNvy,
interferon-y; LPS, bacterial endotoxic

wo pope2ysacchari de; TNFa or TNF-a, tunor necrBPGI/ES2009/041177
factor-a; I1L-113, interleukin-113; GAPDH,

venr al Aahvydan Q nhncnhat dah nlr oooanaco: NET
yotraratry ot HIIUQ'JIIML € U\.lly gt STt —vir T

14, 5- di net hyl t hi azol 2-y1] - 2, 5- dlphe°H

Yyl tetrazol i um
rom de; TCA, trichloroacetic acid; i nduci ble 5

eme oxygenase. The above def Ofuper sede
ny conflicting definition in any reference
hat i s incorporated byCﬁeference herei m. The fact
hat certain NG 3 onever houl d not be

ndefined is indefinite. , all terns used are
' 2N A ;on 10in terms such

nd practice the prgs&nt disclosuife. . Synt hetic

et hods OneHgf the, anti-inf annato y phaggacor es
f the present invention may bg=t
ol l owi ng noi ety: 15 wherein X, Rl |pand R2| are as
efi ned above and in the clai mbel ow| This_pharmacore
s found in a variety of synthetic tri :
s those described by Honda et al. (2000fa); Ho da et
., (2000b); Honda et al. (2002); and U.
pplication No. 11/941, 820, each of whi & i s
carporated herein by ref eF&HE 2 Ot her compounds 20

onprising such a pharnacore aréﬁhescrlged in
pplications filed concurfently Wit h the pre

XTOODO TP TOPTOZYTTCOTTTY TTO WA

pplication, each of whic 4 > ein %V
ef erence: U. S. Patent ' ' ric Amderson
n Jiang, Xi aofeng Liu s, entitled
"Ant i oxi dant | nfl anpmt i - Oeanolic Acid

Derivatiwes Wth &L i j ¢ CRng," filed
April 20, 2092 ApplTcation by Eric
Ander son, Xi Mel ean Visnick, entitled

"Ant i oxi dant at i on JModul ators: O eanolic Acid
Derlvatlv ZRaN ' and Ot her Modifications At
c17," ed ril 20, 2009; Pat ent lication
by—Xi-n 1'ﬁn” Aﬁack Grei-her E@@&%. “brgegtz,

St ephen S. Szucs, Mel ean Visnick, e OH

Ant i oxi dant Inflannatlon Nbdulator

Derivatives of O eanolic i1 20, 2009;
apd U.S. Pat entCAppl j« Xi oaf eng

Lj u, Jack Greiner, Bl ean Vi sni ck
entitled, "“Antioxi dant Inflanmmation Modul ators: C- 17
Honol ogated O eag;»'c Acjd Derivatives," filed Apri
20, 2009. Many of” t hed€¢ conpounds ("the referenced 5
conpounds"”) have shown a varR@xiglof
apti-inflammatory-related activities jrgludiog for
exanpl e, anti-proliferative activity y/ or

antioxi dant activities sug@ as indu pf hene
oxygenase-1 (HQc1) d inX Induction of
CD1 | b expressi oNNIA RO ducti on,

i nhibition of COX- 2 ion, inhibition of NO

pr oduct i on, |nducEL poptosis in cancer cells,

[

nhi bi ti on of hg

R00142-1
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10 the JNK pat hway, and phase 2 induction (el evation

of NAD( P) H qui none oxi doreductase and HO 1). | nduction
wo@Rowhes2Phase 2 response is related to acti vat PORUST009/041177

the transcription factor Nrf2, which has been shown to

a ti1vyatn +thn Aant i Avi Aant racnnna al onnnt AREY 1 n thn
t Tt Tt —CHeTt

a (
—V C—tHtc—artToxT+oc ESponst——C N4 == A B 2

ronoter region of many anti oxi dant,CHs
nti-inflamuatory, and cytoprot genes, and Phase

activation is highly corre pot ent
nhi biti on of NO prog
e. 9., DinkovaKostova et
A. 2005; 102(12): 4584-9)
resent invention sha.“’b s
f the referenced conpounds

ot i d macr ophages

q- Natl. Acad. Sci. U
conmpounds of the
Dw phar macore wi th many

».and (ii) like the
ef erenced conpounds, cHﬁBoGHHS of the present
nvention have also heen shol@M$ jnhibit NO

roduction, conpounds of the 20 pregepfH nvention

kely al so exhibit one or nore ok fhe
nti-inflammatory activities

ef erenced conpoundsycAS s
his pharmacore into noly
otency as inhibitors
rovi des conpounds w g
ot ency. For exanpl e, CQm
DO nMin the NO assay,

: Gwi ng | ow or nodest
) tion consistently
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d C0009 has an | C50 of

milarly, DHEA was inactive in tde A9CKgsay (1C50 >10

D018. Preferably, the nodgh)j
C50 | ess than 1.2%GH crpond | nore preferably,
he nodi fied conpound e an 1 C50 | ess than 500
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63329

The compounds of the present disclosure were made using the methods

outlined below and in the Examples section (Example 2 and 3). These methods can
be further modified and optimized using the principles and techniques of organic
chemistry as applied by a person skilled in the art. Such principles and techniques are
taught, for example, in March’s Advanced Organic Chemistry: Reactions,

Mechanisms, and Structure (2007), which is incorporated by reference herein.
III.  Biological Activity

Compounds of the present disclosure have been tested for inhibition of NO
production. The results of these experiments are shown in the figures and in Table 1,

below. Experimental details are provided in Example 1.

62



D0016 H3 /C 07 0*
WO 2009/146218 PCT/US2009/041177
Table 1. Suppression of IFNy-induced NO production.
Working ID MW RAW264.7 (20 ng/ml IFNy)
NO ICs WST-1 ICs
Curcumin 368.38 1.35 uM 4 uM
C0008 593.83 0.34 uM 5 uM
C0009 435.30 0.1 uM 1 uM
C0010 479.23 0.7 uM 5 uM
Resveratrol 456.70 >10 uM > 10 uM
R00141 253.30 3uM >10 uM
R00142 281.35 1.2 uM >10 uM
R00142-1 267.32 1.6 uM >10 uM
DHEA 288.42 > 10 uM >10 uM
D0014 357.49 2.4 WM >10 uM
D0015 313.20 2.9 M >10 uM
D0016 413.67 0.15 uM 10 uM
D0017 341.49 0.14 uM 10 uM
D0018 339.47 0.13 uM >10 uM
Hecogenin 472.66 >10 uM > 10 uM
H0001 449.26 0.15uM 2.5uwM
63290 416.56 ~3 uM ~10 uM
63291 460.61 ~1.5uM >10 uM
63304 405.53 ~30 nM ~400 nM
63311 361.48 ~20 nM ~0.75 uM
63313 393.57 ~0.45 uM ~2.5uM
63317 407.55 ~70 nM See FIG. 22
63318 363.49 ~50 nM See FIG. 23
63312 531.68 ~3.5uM >200 nM
63314 443.59 ~8 uM >200 nM
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63329 365.51 ~60 nM Sece FIG. 24
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IV. Diseases Associated with Inflammation and/or Oxidative Stress

Inflammation is a biological process that provides resistance to infectious or
parasitic organisms and the repair of damaged tissue. Inflammation is commonly
characterized by localized vasodilation, redness, swelling, and pain, the recruitment of
leukocytes to the site of infection or injury, production of inflammatory cytokines
such as TNF-a and IL-1, and production of reactive oxygen or nitrogen species such
as hydrogen peroxide, superoxide and peroxynitrite. In later stages of inflammation,
tissue remodeling, angiogenesis, and scar formation (fibrosis) may occur as part of the
wound healing process. Under normal circumstances, the inflammatory response is
regulated and temporary and is resolved in an orchestrated fashion once the infection
or injury has been dealt with adequately. However, acute inflammation can become
excessive and life-threatening if regulatory mechanisms fail.  Alternatively,
inflammation can become chronic and cause cumulative tissue damage or systemic
complications.

Many serious and intractable human diseases involve dysregulation of
inflammatory processes, including diseases such as cancer, atherosclerosis, and
diabetes, which were not traditionally viewed as inflammatory conditions. In the case
of cancer, the inflammatory processes are associated with tumor formation,
progression, metastasis, and resistance to therapy. Atherosclerosis, long viewed as a
disorder of lipid metabolism, is now understood to be primarily an inflammatory
condition, with activated macrophages playing an important role in the formation and
eventual rupture of atherosclerotic plaques. Activation of inflammatory signaling
pathways has also been shown to play a role in the development of insulin resistance,
as well as in the peripheral tissue damage associated with diabetic hyperglycemia.
Excessive production of reactive oxygen species and reactive nitrogen species such as
superoxide, hydrogen peroxide, nitric oxide, and peroxynitrite is a hallmark of
inflammatory conditions. Evidence of dysregulated peroxynitrite production has been
reported in a wide variety of diseases (Szabo et al., 2007; Schulz et al., 2008;
Forstermann, 2006; Pall, 2007).
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outlined below and in the Exanples section (Exanple 2

and 3). These nethods can be further I f.ied and .
LT m APTRRRG RGN PG et Ul R Hiredirg. psoriasis, and

OLAAMIE LNEMiStihYolRS ﬁl&ﬁfslréﬁf&téo)éna ARG SO Nactikhiid L G ﬁiﬂammatory
the art. Such principles and techniques are 5 taught,

f @rocessamﬂ gfectad thamesh alssuﬂ@l f/fant@dsf@cgalm ot sabheningn syl recognition

ARG Fes R S By as B a8 ME ST i haRe el Sases such

Ag} ViHeymer’s and Park@B®ROs dfisasef, dcnful I@ﬁﬁ&@é’ﬁs @S R QISWHIE activation
have been tested for inhibition of NO production. The

r e5unigregliy andlewateddsuels g prosinflammasvprotaing fechs gsgudeable nitric

PRk Bl b S RPh e B RRh B I At P . nd

Tahxloﬁlclobs‘&mpﬁvep&lnGHhaqf disedye- isnclusety abocputaid wdthi . presence of
Wc) rkolmc 0x1£1t1ve stress and inflammation, leading to the development of fibrosis and
eventual loss of organ function.

Many other disorders involve oxidative stress and inflammation in affected
tissues, including inflammatory bowel disease; inflammatory skin diseases; mucositis
related to radiation therapy and chemotherapy; eye diseases such as uveitis, glaucoma,
macular degeneration, and various forms of retinopathy; transplant failure and
rejection; ischemia-reperfusion injury; chronic pain; degenerative conditions of the
bones and joints including osteoarthritis and osteoporosis; asthma and cystic fibrosis;
seizure disorders; and neuropsychiatric conditions including schizophrenia,
depression, bipolar disorder, post-traumatic stress disorder, attention deficit disorders,
autism-spectrum disorders, and eating disorders such as anorexia nervosa.
Dysregulation of inflammatory signaling pathways is believed to be a major factor in
the pathology of muscle wasting diseases including muscular dystrophy and various
forms of cachexia.

A variety of life-threatening acute disorders also involve dysregulated
inflammatory signaling, including acute organ failure involving the pancreas, kidneys,
liver, or lungs, myocardial infarction or acute coronary syndrome, stroke, septic
shock, trauma, severe burns, and anaphylaxis.

Many complications of infectious diseases also involve dysregulation of
inflammatory responses. Although an inflammatory response can kill invading
pathogens, an excessive inflammatory response can also be quite destructive and in
some cases can be a primary source of damage in infected tissues. Furthermore, an

excessive inflammatory response can also lead to systemic complications due to

overproduction of inflammatory cytokines such as TNF-a and IL-1. This is believed
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to be a factor in mortality arising from severe influenza, severe acute respiratory
syndrome, and sepsis.

The aberrant or excessive expression of either iNOS or cyclooxygenase-2
(COX-2) has been implicated in the pathogenesis of many disease processes. For
example, it is clear that NO is a potent mutagen (Tamir and Tannebaum, 1996), and
that nitric oxide can also activate COX-2 (Salvemini et al., 1994). Furthermore, there
is a marked increase in iNOS in rat colon tumors induced by the carcinogen,
azoxymethane (Takahashi et al., 1997). A series of synthetic triterpenoid analogs of
oleanolic acid have been shown to be powerful inhibitors of cellular inflammatory
processes, such as the induction by IFN-y of inducible nitric oxide synthase (iNOS)
and of COX-2 in mouse macrophages. See Honda et al. (2000a); Honda et al.
(2000b), and Honda et al. (2002), which are all incorporated herein by reference.

In one aspect, compounds of the invention are characterized by their ability to
inhibit the production of nitric oxide in macrophage-derived RAW 264.7 cells
induced by exposure to y-interferon. They are further characterized by their ability to
induce the expression of antioxidant proteins such as NQOI1 and reduce the
expression of pro-inflammatory proteins such as COX-2 and inducible nitric oxide
synthase (iNOS). These properties are relevant to the treatment of a wide array of
diseases involving oxidative stress and dysregulation of inflammatory processes
including cancer, mucositis resulting from radiation therapy or chemotherapy,
autoimmune diseases, cardiovascular diseases including atherosclerosis, ischemia-
reperfusion injury, acute and chronic organ failure including renal failure and heart
failure, respiratory diseases, diabetes and complications of diabetes, severe allergies,
transplant rejection, graft-versus-host disease, neurodegenerative diseases, discases of
the eye and retina, acute and chronic pain, degenerative bone diseases including
osteoarthritis and osteoporosis, inflammatory bowel diseases, dermatitis and other
skin diseases, sepsis, burns, seizure disorders, and neuropsychiatric disorders.

Without being bound by theory, the activation of the antioxidant/anti-
inflammatory Keapl/Nrf2/ARE pathway is believed to be implicated in both the anti-
inflammatory and anti-carcinogenic properties of the present oleanolic acid
derivatives.

In another aspect, compounds of the invention may be used for treating a

subject having a condition caused by elevated levels of oxidative stress in one or more
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tissues. Oxidative stress results from abnormally high or prolonged levels of reactive
oxygen species such as superoxide, hydrogen peroxide, nitric oxide, and peroxynitrite
(formed by the reaction of nitric oxide and superoxide). The oxidative stress may be
accompanied by either acute or chronic inflammation. The oxidative stress may be
caused by mitochondrial dysfunction, by activation of immune cells such as
macrophages and neutrophils, by acute exposure to an external agent such as ionizing
radiation or a cytotoxic chemotherapy agent (e.g., doxorubicin), by trauma or other
acute tissue injury, by ischemia/reperfusion, by poor circulation or anemia, by
localized or systemic hypoxia or hyperoxia, by elevated levels of inflammatory
cytokines and other inflammation-related proteins, and/or by other abnormal
physiological states such as hyperglycemia or hypoglycemia.

In animal models of many such conditions, stimulating expression of inducible
heme oxygenase (HO-1), a target gene of the Nrf2 pathway, has been shown to have a
significant therapeutic effect including models of myocardial infarction, renal failure,
transplant failure and rejection, stroke, cardiovascular disease, and autoimmune
disease (e.g., Sacerdoti et al., 2005; Abraham & Kappas, 2005; Bach, 2006; Araujo et
al., 2003; Liu et al., 2006; Ishikawa et al., 2001; Kruger et al., 2006; Satoh et al.,
2006; Zhou et al., 2005; Morse and Choi, 2005; Morse and Choi, 2002). This enzyme
breaks free heme down into iron, carbon monoxide (CO), and biliverdin (which is
subsequently converted to the potent antioxidant molecule, bilirubin).

In another aspect, compounds of this invention may be used in preventing or
treating tissue damage or organ failure, acute and chronic, resulting from oxidative
stress exacerbated by inflammation. Examples of diseases that fall in this category
include: heart failure, liver failure, transplant failure and rejection, renal failure,
pancreatitis, fibrotic lung diseases (cystic fibrosis and COPD, among others), diabetes
(including complications), atherosclerosis, ischemia-reperfusion injury, glaucoma,
stroke, autoimmune disease, autism, macular degeneration, and muscular dystrophy.
For example, in the case of autism, studies suggest that increased oxidative stress in
the central nervous system may contribute to the development of the discase
(Chauhan and Chauhan, 2006).

Evidence also links oxidative stress and inflammation to the development and
pathology of many other disorders of the central nervous system, including
psychiatric disorders such as psychosis, major depression, and bipolar disorder;

seizure disorders such as epilepsy; pain and sensory syndromes such as migraine,
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neuropathic pain or tinnitus; and behavioral syndromes such as the attention deficit
disorders. See, e.g., Dickerson et al., 2007; Hanson et al., 2005; Kendall-Tackett,
2007; Lencz et al., 2007; Dudhgaonkar et al., 2006; Lee et al., 2007; Morris et al.,
2002; Ruster et al., 2005; Mclver et al., 2005; Sarchielli et al., 2006; Kawakami et al.,
2006; Ross et al., 2003, which are all incorporated by reference herein. For example,
elevated levels of inflammatory cytokines, including TNF, interferon-y, and IL-6, are
associated with major mental illness (Dickerson ef al., 2007). Microglial activation
has also been linked to major mental illness.  Therefore, downregulating
inflammatory cytokines and inhibiting excessive activation of microglia could be
beneficial in patients with schizophrenia, major depression, bipolar disorder, autism-
spectrum disorders, and other neuropsychiatric disorders.

Accordingly, in pathologies involving oxidative stress alone or oxidative stress
exacerbated by inflammation, treatment may comprise administering to a subject a
therapeutically effective amount of a compound of this invention, such as those
described above or throughout this specification. Treatment may be administered
preventively, in advance of a predictable state of oxidative stress (e.g., organ
transplantation or the administration of radiation therapy to a cancer patient), or it
may be administered therapeutically in settings involving established oxidative stress
and inflammation.

The compounds of the invention may be generally applied to the treatment of
inflammatory conditions, such as sepsis, dermatitis, autoimmune disease and
osteoarthritis. In one aspect, the compounds of this invention may be used to treat
inflammatory pain and/or neuropathic pain, for example, by inducing Nrf2 and/or
inhibiting NF-kB.

In one aspect, the compounds of the invention may be used to function as
antioxidant inflammation modulators (AIMs) having potent anti-inflammatory
properties that mimic the biological activity of cyclopentenone prostaglandins
(cyPGs). In one embodiment, the compounds of the invention may be used to control
the production of pro-inflammatory cytokines by selectively targeting regulatory
cysteine residues (RCRs) on proteins that regulate the transcriptional activity of
redox-sensitive transcription factors. Activation of RCRs by cyPGs or AIMs has been
shown to initiate a pro-resolution program in which the activity of the antioxidant and

cytoprotective transcription factor Nrf2 is potently induced, and the activities of the
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pro-oxidant and pro-inflammatory transcription factors NF-kB and the STATSs are
suppressed. This increases the production of antioxidant and reductive molecules
(e.g., NQOI1, HO-1, SODI, and/or y-GCS) and/or decreases oxidative stress and the
production of pro-oxidant and pro-inflammatory molecules (e.g., iNOS, COX-2,
and/or TNF-a).

In some embodiments, the compounds of the invention may be used in the
treatment and prevention of diseases such as cancer, inflammation, Alzheimer’s
disease, Parkinson’s disease, multiple sclerosis, autism, amyotrophic lateral sclerosis,
autoimmune diseases such as rheumatoid arthritis, lupus, and MS, inflammatory
bowel disease, all other diseases whose pathogenesis is believed to involve excessive
production of either nitric oxide or prostaglandins, and pathologies involving
oxidative stress alone or oxidative stress exacerbated by inflammation.

Another aspect of inflammation is the production of inflammatory
prostaglandins such as prostaglandin E. These molecules promote vasodilation,
plasma extravasation, localized pain, elevated temperature, and other symptoms of
inflammation. The inducible form of the enzyme COX-2 is associated with their
production, and high levels of COX-2 are found in inflamed tissues. Consequently,
inhibition of COX-2 may relieve many symptoms of inflammation and a number of
important anti-inflammatory drugs (e.g., ibuprofen and celecoxib) act by inhibiting
COX-2 activity. Recent research, however, has demonstrated that a class of
cyclopentenone prostaglandins (cyPGs) (e.g., 15-deoxy prostaglandin J2, a.k.a. PGJ2)
plays a role in stimulating the orchestrated resolution of inflammation (e.g., Rajakariar
et al., 2007). COX-2 is also associated with the production of cyclopentenone
prostaglandins. Consequently, inhibition of COX-2 may interfere with the full
resolution of inflammation, potentially promoting the persistence of activated immune
cells in tissues and leading to chronic, “smoldering” inflammation. This effect may
be responsible for the increased incidence of cardiovascular disease in patients using
selective COX-2 inhibitors for long periods of time.

In one aspect, the compounds of the invention may be used to control the
production of pro-inflammatory cytokines within the cell by selectively activating
regulatory cysteine residues (RCRs) on proteins that regulate the activity of redox-
sensitive transcription factors. Activation of RCRs by cyPGs has been shown to initiate

a pro-resolution program in which the activity of the antioxidant and cytoprotective
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transcription factor Nrf2 is potently induced and the activities of the pro-oxidant and pro-
inflammatory transcription factors NF-kB and the STATs are suppressed. In some
embodiments, this increases the production of antioxidant and reductive molecules
(NQO1, HO-1, SOD1, y-GCS) and decreases oxidative stress and the production of pro-
oxidant and pro-inflammatory molecules (INOS, COX-2, TNF-a). In some
embodiments, the compounds of this invention may cause the cells that host the
inflammatory event to revert to a non-inflammatory state by promoting the resolution of

inflammation and limiting excessive tissue damage to the host.
A. Cancer

Further, the compounds of the present disclosure may be used to induce
apoptosis in tumor cells, to induce cell differentiation, to inhibit cancer cell
proliferation, to inhibit an inflammatory response, and/or to function in a
chemopreventative capacity. For example, the invention provides new compounds
that have one or more of the following properties: (1) an ability to induce apoptosis
and differentiate both malignant and non-malignant cells, (2) an activity at sub-
micromolar or nanomolar levels as an inhibitor of proliferation of many malignant or
premalignant cells, (3) an ability to suppress the de novo synthesis of the
inflammatory enzyme inducible nitric oxide synthase (iNOS), (4) an ability to inhibit
NF-kB activation, and (5) an ability to induce the expression of heme oxygenase-1
(HO-1).

The levels of iNOS and COX-2 are elevated in certain cancers and have been
implicated in carcinogenesis and COX-2 inhibitors have been shown to reduce the
incidence of primary colonic adenomas in humans (Rostom et al., 2007; Brown and
DuBois, 2005; Crowel et al., 2003). 1NOS is expressed in myeloid-derived
suppressor cells (MDSCs) (Angulo et al., 2000) and COX-2 activity in cancer cells
has been shown to result in the production of prostaglandin E, (PGE,), which has
been shown to induce the expression of arginase in MDSCs (Sinha et al., 2007).
Arginase and iNOS are enzymes that utilize L-arginine as a substrate and produce L-
ornithine and urea, and L-citrulline and NO, respectively. The depletion of arginine
from the tumor microenvironment by MDSCs, combined with the production of NO
and peroxynitrite has been shown to inhibit proliferation and induce apoptosis of T

cells (Bronte et al., 2003). Inhibition of COX-2 and iNOS has been shown to reduce
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the accumulation of MDSCs, restore cytotoxic activity of tumor-associated T cells,
and delay tumor growth (Sinha ef al., 2007; Mazzoni et al., 2002; Zhou et al., 2007).

Inhibition of the NF-«xB and JAK/STAT signaling pathways has been
implicated as a strategy to inhibit proliferation of cancer epithelial cells and induce
their apoptosis. Activation of STAT3 and NF-xB has been shown to result in
suppression of apoptosis in cancer cells, and promotion of proliferation, invasion, and
metastasis. Many of the target genes involved in these processes have been shown to
be transcriptionally regulated by both NF-xB and STAT3 (Yu et al., 2007).

In addition to their direct roles in cancer epithelial cells, NF-xB and STAT3
also have important roles in other cells found within the tumor microenvironment.
Experiments in animal models have demonstrated that NF-xB is required in both
cancer cells and hematopoeitic cells to propagate the effects of inflammation on
cancer initiation and progression (Greten et al., 2004). NF-kB inhibition in cancer
and myeloid cells reduces the number and size, respectively, of the resultant tumors.
Activation of STAT3 in cancer cells results in the production of several cytokines (IL-
6, IL-10) which suppress the maturation of tumor-associated dendritic cells (DC).
Furthermore, STAT3 is activated by these cytokines in the dendritic cells themselves.
Inhibition of STAT3 in mouse models of cancer restores DC maturation, promotes

antitumor immunity, and inhibits tumor growth (Kortylewski et al., 2005).
B. Treatment of Multiple Sclerosis

The compounds and methods of this invention may be used for treating
patients for multiple sclerosis (MS). MS is known to be an inflammatory condition of
the central nervous system (Williams et al., 1994; Merrill and Benvenist, 1996;
Genain and Nauser, 1997). Based on several investigations, there is evidence
suggesting that inflammatory, oxidative, and/or immune mechanisms are involved in
the pathogenesis of Alzheimer’s disease (AD), Parkinson’s disease (PD), amyotrophic
lateral sclerosis (ALS), and MS (Bagasra et al., 1995; McGeer and McGeer, 1995;
Simonian and Coyle, 1996; Kaltschmidt ef al., 1997). Both reactive astrocytes and
activated microglia have been implicated in causation of neurodegenerative disease
(NDD) and neuroinflammatory disease (NID); there has been a particular emphasis on
microglia as cells that synthesize both NO and prostaglandins as products of the
respective enzymes, iINOS and COX-2. De novo formation of these enzymes may be

driven by inflammatory cytokines such as interferon-y or interleukin-1. In turn,
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excessive production of NO may lead to inflammatory cascades and/or oxidative
damage in cells and tissues of many organs, including neurons and oligodendrocytes
of the nervous system, with consequent manifestations in AD and MS, and possible
PD and ALS (Coyle and Puttfarcken, 1993; Beal, 1996, Merrill and Benvenist, 1996;
Simonian and Coyle, 1996; Vodovotz et al., 1996). Epidemiologic data indicate that
chronic use of NSAID’s which block synthesis of prostaglandins from arachidonate,
markedly lower the risk for development of AD (McGeer et al., 1996; Stewart et al.,
1997). Thus, agents that block formation of NO and prostaglandins, may be used in
approaches to prevention and treatment of NDD. Successful therapeutic candidates
for treating such a disease typically require an ability to penetrate the blood-brain
barrier.  See, for example, U.S. Patent Publication 2009/0060873, which is

incorporated by reference herein in its entirety.
C. Neuroinflammation

Neuroinflammation encapsulates the idea that microglial and astrocytic
responses and actions in the central nervous system have a fundamentally
inflammation-like character, and that these responses are central to the pathogenesis
and progression of a wide variety of neurological disorders. This idea originated in the
field of Alzheimer’s disease (Griffin ef al., 1989; Rogers et al., 1988), where it has
revolutionized our understanding of this disease (Akiyama et al., 2000). These ideas
have been extended to other neurodegenerative diseases (Eikelenboom ef al., 2002;
Ishizawa and Dickson, 2001), to ischemic/toxic disecases (Gehrmann et al., 1995;
Touzani et al., 1999), to tumor biology (Graeber et al., 2002) and even to normal
brain development.

Neuroinflammation incorporates a wide spectrum of complex cellular
responses that include activation of microglia and astrocytes and induction of
cytokines, chemokines, complement proteins, acute phase proteins, oxidative injury,
and related molecular processes. These events may have detrimental effects on
neuronal function, leading to neuronal injury, further glial activation, and ultimately
neurodegeneration.

Based on experimental results obtained, including those presented in this
application, the compounds and methods of this invention may be used for treating

patients with neuroinflammation.
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S H?%% ?BH’I?&n?tkﬁrﬁ%Su{cﬁﬁH{gt fhefchRim [HBbh yas;ﬂ]c%ed with

or pro onged evel s”of reactive oxygen specle

s upegestivadesartyidirogen per oxi de, nitric oxide, and

peroxynitrit f.or ere ion of. nitric oxid
and su IF%S%SrCE@SIS’TH o*‘%ﬂ%{&l% g?{ﬁ&%sleﬁ‘éﬂ;‘}gbéo métly “forms of
AGHAMRALUES BcRb! RBEurdCHA& Qr pRNiQN gefbAf bAMRRLY Q8- the lining
The oxi dative stress may be 5 caused by mtochondria
dﬂ@ﬁgﬁ@humh ofhyana@ttewyattiipgeref ai ninflp@matdry sraspetscagnvolving  the

rr%c rh%)lra T ACIRE ggulgre Ui pnlulsc e cgﬁ/s anccig n?’)ft[r)é%lsolfllro leu(l)(ocﬁes into the
external agent SsucC as roni zing I onh or

C yffBdteX bfcaC NEmBday.ap Y odgitied %s@n,knd%oafstdﬁ @tlhﬂr)osclbry)tlc plaque
trauna or other acute tissue |nju%ﬁ

i e FATEY r@ﬁ&oﬁ% iof nthe pgbaygmengiop |03H$ sRMBincgdnaithadeposits of
b r

H10I0TEs-PEuRI SN RN T URE thiteBils UPPHRKAE o, 2006),

ot her Phidnacomidabnreaehaite dfopr cﬁréuon&culan ddisgasdyinoluder preventive

ﬁ%%&}%@e Mcilsésotlhg %Isg ap:ﬁ dg}fg%hgﬁsenﬁiﬁtﬁgtgl @%%E’QH&'T&E@ or C%C“latlng

CRAist 6@&%1&?&61"&%%%@0@%@ F &SRk Cifea{rﬁ‘éﬁ@ 'd@él%@laetﬂereduce the

oxygenase ( HO- ene of the Nrf2
haéhdm@é rteisdroonas 106 pleaislets E;EDQI qj,hnrfblowt:eltshéh@rplautqd@cmg the rate of

ect includin del s .of r di arctlo
° Bl piabfasy e e MROS ot o ReRS RorieBoumn AP sy drugs such as
stroke, cardi ovascul ar di sease, <and aut oi nmune dlsease
(e.g., Sacerdoti et al., 2005; gbrahan1& Kappas, 2005;
Bach, 2006; Araujo et al., 2003; Liu et al., 2006;
I shi kawa et al., 2001; Kruger et al., 2006; Satoh et
aI , 2006 Zhou et al., 2005 Nbrse and Ch0|, 2005;
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30 (Chauhan and Chauhan, 2006). Evi dence al so
| i nks oxidative stress and i nflammtion to the

waleosehopnent and pat hol ogy of nmany ot her di sorREr/ESWDI/ 041177
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the central nervous system including psychiatric

di sorders sugh. as chosi s, or depressjon, and

R BOT S e SO die Bar S PE TS MRE eV B OB dpdyre used t

P@istold0 thSBRSABYS MANLEBFES oS FBwaSS R @hPIr8&ments include coronary

neuropathic pain or tinnitus; and behavioral syndrones

S aﬁﬁyalsyptatse graftingntol onatdeii dicrmadive detst suppBedalleor apgioplasty to
ckerson l . ; on,.et al 2005:. .

Ké?f&‘g‘ier“ ﬁ“a%&t%ee? S,“ezaé‘gﬁcrﬁ%sr?ci’ © damgter O%‘Bf‘ﬁ%Bﬁ Ri8nRa¢ carotid

ebnddrterecZRPP to LeMoet Pdque BEBA;in MPETrdasotRE afbry. 20O ;treatments,

Ruster et al., 2005; Mlver et al., 2005; Sarchielli

eesnsrially babeon mml%sﬁsr rey by accompanighby touss aftstats, expandable

2 C oJeRelo]

F%%%ké )%t’ﬂés J&&Eﬁd ok eﬁoﬂbﬁ iR e{r?egf‘éva*i’%llﬁ%ee ﬁ%&@d NELEMRY keep the

cytwki apea, Reoedtlydihvoust NF drugnetlemt@staﬁs Yias BemdnieLcoﬁn,m(ﬁf ®@ order to

associated wth maj or  nent al |IIneﬁ%§gD cke

et
atoreve@tmswsurmc@rrsm%trs (SRR RENgRt t %ﬂw@ eqt%@r% These
t
+ B {TBbsire Tk sBencd i JBRICBABEolc geﬁ’“i%%ﬁﬂé‘% bélftaining a drug
adtalt \mitlblmced)lf prolitragin @. gc,qnﬂcﬂtalael dIOiapamflcm) alhg polymer allows a

d§ 5 ‘g%%h%’“eéi&? o Eg@r B Ine TR geéir%%’% S gl BB of non-

eHEARRYERI abésphc WS LSkt beneﬁts'%ffé@éddb}f' ghch, tréddments, mortality
pat ol ogi es i nvol ving oxidative stress one or

oillocmtar ievacrles disegsacamping bigh byd pighifwamtatningt needs in the treatment
g [ RN Cn§¥ eng sqradntnlsterlng to a subject a

tﬂ ?égﬁu%%B‘ Fﬁ Eriett've anount of a compound of this

I nvent iA@npotédl@Bovs ihdREEn I HOES Gihd Bech aldwve t®be beneficial in a

t hroughqut this speC|f|cat|on Treat nent may be

admi ey of aradalspf sprdievaseylyr dipgeseandriew lorelwolgddi exnipision have

SB@%ﬁ CRIfll 819 g@ltrélgt%ds&zftﬁ?&ev(a%dgnsk %%gﬁ‘gr&lge%g%c‘pl A8t dn(ag of the

dm ni stration o ation apy to ac
p at\teﬁflkbﬁ, thaveford, nimybehseadnireitsigarr @de\teh&ﬂigiﬁ) euiti¢tg af lca/rdld‘l'ascular

settings.invalving established oxidative ress and

i H%SPac{%ﬁsaﬂ% ling PHY Qo ai CHop, etomef%w%nﬁ@y ayocardial
gﬁﬁgﬂcﬁbﬁ SehfRd hfa ttaﬂuttehﬁrotk%e% HERhndRd hérﬁ&lr@a{ggaéﬂr%stenosm
conditions, such as sepsis, dermatitis, autol mrune

dISQﬁSf)QQQ osteoarthritis. In one aspect, the
conpounds of this invention may be used to treat

|ana | d a
excarpl Dy R RIS AREALTLR BFH bgaRs fere to repular
20ireulatire; &SPBCOS, gtubesecomaeumds Pafent Pgppilioatait il DBSIAY3,behich is

used to functlon as antioxidant inflanmmtion

mHQIRrEES bY MIRETCRREFFIRGN o cRifetanthis faluremanfenly from a lack of
t c

g'}i}%ﬁg{s eén ?gpt%d%g{org@gg% glbaltt I?g%}?étgi %g @@é it fn‘oﬁhét}/on dnd absorption of

eghedsamantariotih assnasrp Qefidenoinstlie compmmlsas rntherayilibeotiswmecle, fat,

trol the uction of pro i nfla .
cf}tﬂg Qﬂﬁégsws St @5%95% Brogety: nlﬁa‘L ® t/leﬁr?lyswa (abnormally
CYhabNgs beshewtesn (RABISSd)OMBE QoRinhl, Rakh [RA 8E&citlS results
transcriptional activity of redox- sensitive
t ﬁansmadqﬂuat@rprbmlon sn thadslietedlis o thef pRCRes.bin by PEgomty of cases

I.Ms has .been sh nitiat eso
oIS PR AR A GRS Gabiobra e R AED S lih Rfovgm s ve 1 or
CYiheR&bRkt tiBetks, BSMaY Risb ®8 dh@ e SHysNaf faunsa RoftdtNer cause.
i nduced, and the activities of the pro-oxidant and
pr o- |nflannatory transcription factors NF-KB and the
STATs are suppressed. This increases the production of
antioxidant and reductive nol ecyl es (e.g., NQ1, HO 1,
SOD 1, and/or y-GCS) and/or decreases oxidative stress
and the production of pro-oxidant and pro-inflammatory
nol ecul es (e.g., I NOS, COX-2, 5 and/or TNF-a).
In sone enbodlnents t he conpounds of the |nvent|on

I .



10 bowel disease, all other diseases whose
pat hogenesis is believed to involve excessive

wee@dueR2ion of either nitric oxide or prostaglBCOUSNI/ 041177
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and pat hol ogi es involving oxidative stress al one or

oxi dat i.v ress exacerbated by infl.a
ot neDishelsarasgsiSe A At MRt ahd (8 SOt himbime,jesifesponsive to
| sLBAMEIIOHY RItOsEsBE MNRLRS proifehlys | BpdiglycEmia.  This

%eﬁmggga@
These nol ecul es pronote vasodlla plasma ~~
exherpveepan i knowm es sy by rmtancem@v@ﬁ efdsuﬂtmm@ndttwmel,s known as

R e BT el At B ABTTRM B o By PR LAY Gdctfalla wich

P bBEkitg tah @ Ayp&tiilsidh g Dbk einek astiatddivith ad ﬁlﬂfaﬁiﬁMOﬂy@tate of adipose
i nfl amed tlssues Consequently, inhibition of COX-2

néiysueethiteds chorey 1@ Ayt d MIYT ol HendaveloRmendof ingukim spsistance
oy gs (e.qg., ibuprofen

O e L BT TS Sl v

Recent Digigear ¢h ask&%@(ﬁrwltlhaﬁarﬁ@&’omtmam}edlstsﬁl@t largely because
cl ass of cyc nt enone .prost agl andi cyPGs). (e.

18 mf‘églwermacé?igm&wmj% whicl can r@é} ésonb Fégﬁéﬂae Pb P%Ofly timed

i

n?%g r??r“{altllﬁ%lhj‘% 5 Q%’nﬁfc‘éﬂte ?(I,aetaffjoe%lgagtﬁ%t'gtﬂze%a )@BI‘OIIIC kléiney failure,
akgmopstbp.c pm;dldral\/l tdurdpathyp rp@dphdzralo masefiligsy cdnolp gt éﬂ@tcepment of

pr,ost andj. ns S uent , dnhibition of COX-2

P HREH A AP aRR Y 576! Heatl PiPisinedRe RoyminghcRpihgations of
pata%etfes alHe¥aRE QMakdin gblhamogl%ﬁacﬁ hehg® oRfdafcs kivedks eﬁlamculaﬂy by
|nnune cells in tissues ‘and | eading to chronic,

éhmlrtﬂi@ﬁﬁmg of H{P1la expressom, cvmp@ueqlsf eﬁtthmlyvebéon may be used in
ans for the. increa i nci dence
C SR RRBDachf s ol o0 R IR, BRIy L oug (pier - 2005
C@&'oalcl MflaRintaBios dnaroxi@iige peesomSthef liver e shspc@BE to be primary
aspect, the conpounds of the invention may be used to
c epntribitinghacgos pr dhtudevebapresit @f Lyipafd dinbatcor yFurthermore, PPARy
t oki.nes b ectd v activaf |
r é%?ﬂl%& a0 aéﬁgiaé?lh({’én?(ﬁ%‘}e& &éeyc ﬁ‘éﬁs")“ ‘ﬁ“c ‘P%‘i‘lﬁ‘sreﬁlr%%{m and are
I @HSWALEDS EBecatt tredthiénBffof BARC digkisd.ti ve
transcription factors. Activation of RCRs by cyPGs has
been sRevd pp axprrimantal sesphty-obeursidutindpdipe ghpsenpiesented in this
f
OB (B bbb ant 1o 08 SEEPRNGR o be e for troating
[ pdumﬁdwﬁmdmhbﬂﬁkmmﬂaﬂohleS of the pro oxi dant and
pro-infl anmat or transcrlptlon fact F- K t he
STATs dPé ﬁfppﬁér%talent At Sebetce B e ate fegollows. Both the
| Bl ?eﬁsefﬁ pép%cﬁéﬁﬂleﬁf m%ﬁ&lht% deéH %nﬁler &ﬂH&Jl'e‘fﬁcacy are
nmol ecul e decr eases
oxvadedted;ef p¢$®$€5 Fan dXEtdn;de phmdsmﬂnamnﬁem 1ts|@tfd3y ﬁcmxseddmod sugar,

Ao B et 6 BeHah oL oo, R BEHpDRELS b O S Sl GEn L gyerple, by

MY scPditDa Jmm@l@lolf $hd E@éluzﬁ@@%l&oﬂe%lh&fsle AHWRIIS "brBYIE Measuring a
to revert to a non-inf amratorys ate prormtlngthe

r eBwicat patpoott Whl&hawmgw@nalanmdlpatmnt pf@ -eollc eegsheration after, for
tlssu dana A Cancer 10Furt

h
c S}ﬁ%%%ﬁ SS%T @pt S ttlma"l RN 1nﬂ1z§at1% th t%r 811{118% efficacy of

| fUeRIAENREDSES. | N tunDr cells, to |nduce ceI
differentiation, to inhibit cancer cell proliferation

to i nhiBgsad ap Gxperimantat syt @berrsle ndndingrthess presented in this
[ Y

t A e S G SR AL B SR 27 SEREPIGH roating

npa@mméwﬁmdube%kOMAng properties: (1) an ability to

i nduce apoptosis 15 and differentiate both nalignant

and non-malignant cells, (2) an activity at

submi cronol ar or nanonol ar |eveks as an inhibitor of

proliferation of many malignant or prenalignant cells,

(3) an ability to suppress the de novo synthesis of

the inflamuatory enzynme inducible nitric oxide

synthase (|hKED (4) an ab|I|ty to |nh|b|t NF KB

. oy




20( HO-1). The [ evel s of i NOS and COX-2 are
el evated in certain cancers and have been inplicated

W0 poogasihogenesi s and COX-2 inhi bitors have bREnUSIvONM1177
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to reduce the incidence of primary col onic adenonas in
hurra Rost met g 2007; Brown and DuBoi s, 2005;
Cro “513 1d 298818 | NoS i s expressed in

nyel 0| _derived 25 up cells (IDSCs) I .
et al. ch@@)poaﬂis exskrbitheds of s i TRVERiRE ePak éaq Poor treating
b%%ﬁ@@m RA 'Tgﬁl%ﬁé/Eih@ ﬂrﬂ%lﬁfscﬂ?lfﬁédn%mgfarthmls (RA) appear in the

prostagl andi n E which has been shown t
i nyhwoel thhmgelxxmewsh @mlﬁeraaogohwevuahﬁb@s&ts (asi mltfar gtachment to

e e S L A

UCSIR, ardnGthbr Biffamitatdrif@chE QreN@cruﬁt@& ﬁ)ﬁ@tthé/ Riint; whB® they produce a
depl etion of arginine 30 fromthe tuno

mEmeened rrn@dm@rﬁ, ipgludyms s, cy@dqmsné@rlwlﬂh- 1t @e-1), which contributes
%9}%0%{‘ pr O &IQG feggm@% ]Xg] AC#({ éar&lagg ?GSLPI%%{]OTf ngurﬁ(?ur Necrosis

era 1 on an uce a

(Eddttﬁt §1I whicBOPays hn’alebint iﬂmnﬁﬁat@@ Fin@ado,] NUS; hasnd and
been s ovvn to reduce the accunul ation o I\/DSCs

r Bayer el Wt Ota@xti@l diqrg,vﬂt)(s)/l)of Theneenceaeswisnapéd LTl in plasma is
(I\:/gfgmzﬁﬁlar%gsf hi Igh efa @6 ent%h I}Salnnlhng ?ja.tlityy 1nd1v12d(1)1917s; and, notably,
| phistat IIom el h@rfd%t&BmlmdRAAK{s&EATacsﬂvgpa{Ea@@ate et al., 1988).
pat hways has been inplicated as a strategy to inhibit
pPHITESEE atyneYiabfluidalgrds of Bl st icarrelated) withy payiqus dadiggngphic and
{ BRidioAPARNAS! o RAGKbHRLE o1 100 TTATRyang) Noolfp has
to resul't I n suppression apopfosis in
cancer licebdins] j@ing, mecaffebtsmf thxfse fana lotHee padindammatory cytokines are

i nvasi o and .net st asi Many of the target gene
Eelawégﬂy R VerigE o1 pngdadapmaiery SYi9kE &b iUty actors (Burger

t Eﬁ‘cpm%rptl 9@523|Th¥ sf%ﬁﬁwaﬁ&eegf s Mélﬂné\lgalﬁ%qu qhh%ﬁ%%@% in juvenile

(Yu et al n addition to their direct roles
i RAC antimts, @d10t ltreedeuaflch@é lingsaspiFKBvanthrSIpAoat the dalyd@ricur er al.,

h i nMporta Ies ino nd hi
r 3Hn" TEE SR pobrifne. Baen (b BelnHrs el MoHef g5 found in
h@é’tﬁmdzﬁfdl‘lﬁﬁfer @h@@aétﬁﬁﬁas%‘eﬂ%dlaﬁed QMHcl @dd iddnRAtdas IL-1 receptor
cancer cells and hematopoeitic cells to propagate the
efntggenistdiLAlr)| ameabicont ba ledngeae fhmily (Henram e, 1990). IL-1ra,
PLOGLE 0 ten 4 - N
Cgér)] %terﬁsaglke dﬂlr(’}y ce;feg c%s Ce%ﬁuigal rrg%eégogsg 't mst< ﬁ%)at rblanﬁ)g{es qx]ltﬂ ML-1 for
r gt tovepy 1 10fl ebptare and,tant reEMtIﬂﬂ@cks b Aftdtyat Ilom (Arend et
of STAT3 in cancer cells results in the production o

of
sé(/erlg?g)cy@okq nts 10Pfold, exaess of hnlrahmayiph @sedednte block 1L-1
Maf tg{e% ?Hg%gélr Aﬁ%{ vt SO %Bﬁpegqﬁ&‘g tp'a{létﬁs Qﬁ{hl ((BQQt appear to

Furt is activate hese cyto nes In

t peoddencnotghc lcdkd $o tchemerky ds effnctts kift iloh (@ireSTATE uh, 1994,
use nodel s cancer restores DC maturation,

n?BHJEﬁVéase Tahe i (t%{?r)mr i nmmunity, and inhibits tunor growth

(Kortyl ewski et al., 2005). 20B. Treatnent of Miltiple

Scl HodperiatieAsdyififunds and met hods of this invention

may be used for treating patients for nultiple

scl er o?ﬁ@w(sw&* an yglanamptaengnd probEeragive; skfn disprgeiowith a prevalence

?Fql5t % 9; }oglﬁﬁﬁglgt fdﬂa) ori} ea}rgllgsg vﬁﬁé%ﬁq é\é\:](lae:x%l%gsa Y a]iaracterlstlc

Néarge lof a]rﬂﬁfﬁ)s thBahed s@VbrSle‘pate&hs I(OVRlatang a9PDNSonck har e, 1994;
i s evidence 2 esting.that inflammuatory
ofdlefman g af a.%g?isﬁ R Elvwﬁ'eﬁm:@mswg Qo RS st but in the

majority, skin psoriasis presents first. About one-third of patients have simultancous
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t he pat hogenesis of Al zheiner's disease (AD),
Par ki nson' s di sease (PD), anyotrophic |ateral

w@eleneris (ALS), and M5 (Bagasra et al., 1995PCMUS®69/041177
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and McCeer, 1995 Si moni an and Coyl e, 1996;

Kal ts mdt 7 oth reactive astr es }
AR af theftikin And oy BRmer CimIe e Y SRd there is o
Cpoatdpan relfau&%%'il@s’&@@aﬁﬁ@t én‘dedlﬁhﬁﬁﬁﬁﬁlafaggédﬁ%t @8Gse (Jones et

neur oi nf |l ammat ory di sease ‘r(hg here has been a
paft 194t &legﬁqp}%éb s Adthonglctheghi metocseptos;essn&whlch link skin, nail

%& ) h NO,and %r ost agl an asﬂﬁﬁr oduc}nshoaft d

t Re Jroé%pdtzésef‘?e\fé é‘H‘zi}Pr%‘ée W\o e ﬁ@%@‘?dz Ofolygmpricate

f or mat ipgstieic drfnesie (BHRY DES cARMidOR Idfinv@etyitthropathy characterized
i nfl ammat ory cyt oki nes such as interferon-y or

i BY dhe aspRrigtian Of, apthrifs apk paeyiAsipeans wauECP Bzt aNo chigigal entity
| f

ﬁﬁgg{tﬁfg&g nh&{ﬂi‘ﬁé@%ﬁ g@? grgﬁil??n %68‘4 Eélul n' fgj%f' e lg@g)a%ﬁbsequent
aﬁmdalslhgeﬂ endaied \thasPyf shidnes manmbas of gsicein) palth@g'e_mc and clinical

seque ifestations in and M5, an ossi bl e )
a&ﬁas it %ﬁ@nﬁaﬂﬂwaﬂaﬁ% \5),1 GEPUD A Iscayegggat comprise
leg?‘@eor%‘;‘zHM? nﬂe%tlvelﬁ%ﬁltls andsbﬁgﬁggﬂﬂlca%dh&w Wright, 1979).
199 Vodo et al., 1996). Epidem ologic
i Adie catien ttllreattPsAhbe_‘lnmgs tosthe (ﬂ‘pANsﬂvluD Has rwtﬁndh daingdkfurther support

nt hesi s of prosta |nsfrom r achi donat . .
PRb Rl B SR e DRGNS AT AR (Rileging PA but
eholRA (MRBRnagit eMed/t, B199alMcGIRAZIO e EhU§99@93M§ret§b@&ﬁcally,
bl ock formation of NO and prostagl andi ns, be used
i nntapqsmh@ﬁhlee@ntp@stptaé@ﬁem bm@nearfdtht: re@léltemwnf@focmnng in the SpAs,
Suc f t her utic |dat s 10f or treat
1T G Lop BRAARRYE i GRVBMET B PRI bR
t heh thQﬁhﬂbﬁlad léntthaﬁdsla% closeto ﬁdﬂfph@ﬁ&ﬁjﬁhﬁt@ Hédv&er,HBE €Ak between
Publ i cati on 2009/ 0060873, which _is incorporat ed by
r EhtBpHtt anthheeiliniGahmapifessiions ar PsA cempiap ﬂ%gﬂmuaﬁ#m Ay RSA can

i

PSR, bR RAARS dhFLEF of R 18T uCrhAl with variable degrees
t bé seerity @Vanelr &raus 199@4t Stvdranier al.f U9@INEhdsalother factors must be

nfl.a tion-like char cter and t hat these
Pesi{edip pagoupp o e Pt agwefgﬁtgreéwg %ﬁf*o gri¥s femndlophigh (such as
V\"tlféeeﬁiﬁ&sﬁﬁlyop{henﬁﬂﬁoﬂ?vﬂg nfAdcutt, SAEERS strdiPlP abd®RAted with axial

originated in the field of Al zheinmer's di sease
(@SMSE) mae¢ batn 1dell@tﬁ§d Regercensetjuaice,, it 1888Ins dulifaqudt tot map the
ize nder standi ng ,of .t hi s di,sease

SFr g\@g@,&‘esgqtlons 3 OS@fm c”%aéléogl S o0 chamsrns VR 8585 that the

treatrnent of this condition remains largely empirical.

al{;léiar synovitis

Family studies have suggested a genetic contribution to the development of
PsA (Moll and Wright, 1973). Other chronic inflammatory forms of arthritis, such as
ankylosing spondylitis and rheumatoid arthritis, are thought to have a complex genetic
basis. However, the genetic component of PSA has been difficult to assess for several
reasons. There is strong evidence for a genetic predisposition to psoriasis alone that
may mask the genetic factors that are important for the development of PsA. Although
most would accept PsA as a distinct disease entity, at times there is a phenotypic
overlap with rtheumatoid arthritis and ankylosing spondylitis. Also, PsA itself is not a

homogeneous condition and various subgroups have been proposed.
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20 have been extended to ot her neurodegenerative
di seases (Ei kel enboomet al., 2002; |shizawa and

wor@rA1I8 2001), to ischem c/toxic di seases (CGeEF/Hs29N9/041177

10

15

et al., 1995; Touzani et al., 1999), to tunor bi ol ogy

(G aeber et , 2002). and even to normal brain

devel o (? M@EHU&F%P% ahhfen® dAvS rhesr pepaitsss iy bipfhydsoriatic skin
s c gnse t

i ﬁ%téhggl“%"é%ﬂ B P PG Rsgnt trils have
[ BlthJm h @osiofe bytedit iofi @st;- Td.\ffetred{mﬁmsm bodnPdfe(elatse et al., 2000) and

pr o |ns se_protei oxi dative injury, and
r ahiy %%n%ﬁﬂoé‘amtgr(%ﬁ?% é’s%legoa(%w ese events rray have
det ri mpaty ﬁfécx%%l%eﬁ’tﬁl @&ﬂ[t@ %'talﬁédln GhdQing | tﬁ@s@' P&sdiRed in this

neuronal injury, further glial activation, and
ulkpplicatien, \they sompdels redanetbeds @ﬁ)@a&smd%mnempﬁ tbc rmeed &or treating

resul tai ned, .including those presented in this
aB%T?%angﬁgnﬁﬁgagéﬁﬁ%unds and met hods of this

i nv ma used for treating patients with

neur 'h@ Qﬁﬁ%%pgﬁlsD Treat ment of Renal Failure

Anot her aspect of . the esent di sclo re ncerns new

met hodd? &8 %ttﬂtmwo@e%t % mechanisa agF dvelgapPut it is
thkélgr’[ﬁat (%kﬁ&fi’ecseplaégﬁtléél PoleSak %re@P@aleﬁﬁtThP@roﬁle high levels of
12/ 352, 47 whi ch s 1 ncorporated referen eré%

| ntetf@or phinnet IFNSy)Rewddbwf lavelsiog, 1ntleﬂsul<i11h i4ndLi4) has been reported

quat e cl earanc wast e products from
t ETeaq'SFrB%e’aﬂ{d %%écﬁtﬂdﬂ €b celg?g 1m9ﬁsef éf- Et9ée§918wi gl 1996;
Eko'tehlx% J?la‘?oqﬁ% SRﬁ‘)b(éjﬁsggt' zgl' Cﬁ‘)@b PB%@“ Exggralpﬁrt&%seﬁéve shown relative
t hroughout "t , espe0|a 'y in devel oped

c ptadbmiresice bf Hbéted 1lan@l ahy peattveristkoot [&Ney ambtttlgtomh ﬁecr051s factor
ortant causes of chronic renal failure

paipy (TR ¢ g a%@wwdtr@@nwa% (Srmeret cbn i s € En1999) and
] 10
g?lblo(y{?@ (?('81‘9 glte (r?lt al%%@,d?(%h etf t?fl s lléb% g%%e/ gt?r\]!en%ﬂh{tﬁrpatlents compared

t tthcrhelafoiiadrBuwitiO (RAY pifidn&C h‘ellﬂ\@errle‘&ﬁ of ISR skdibtibtyin reactive
associ ated with shock or surgical procedures such as
t pehsiy thenaini BA, palirntyrhgs ebseubeceni ieperiednfter esnuro stimulation of

f ?e g[%e’t{e?al b Vé%)dﬂﬁ@t%’q#ﬂ@leﬁr Jyﬂ§ él@l@ (Bﬁa%lnle%lrﬁ 1@% nces to a

requires regdlar di al ysi s

20 or ki diejiag bass ralr@ntiaﬂﬂaomldamneerttﬂ fodetivd dithigtis-BRbdiatedl bacteria
t hese procedures are hig 15 invasi ve and associ at ed
WERairss Biprodiigheon ef @t@r@trfa&tegelaﬁélwlamimat whide IL-10 acts by
[ r e t o]
Sgt‘?@?gssh}%ltfl%gﬁg%ﬁé&g f(g}n%rqglFt a? i@’ﬁl % %; gﬁeﬁrsauft f995) IL-10
hy£ el a6 1Y EyeoidhS Mad Mthi iyOEE B ﬁ@mbﬁ M4 #@ TNF-y by activated
avai | abl e treatment has been shown to halt or reverse
t acrapbiegdsyda Ve ogresE9n Hoft af ehall 99%iChonerat®iagé, 1995) and of
a t s that i rove c om sed renal function

25 aﬁnéﬁP%QEﬁ@C%O aéﬁﬁ%t@%ﬁﬁ advance in the
20t r eatgaRAt oRfexipBR@bnthRirdsUItE obtained, ﬂlél{tdhﬁMk Cﬁresented in this
contributes significantly to the pathology D
Thepleatien, dhe @ompgmnd@r@dn‘e@thaéﬁ eff thes tmvntkthmemm@n used for treating
oxa%a 'Vﬁh%%rﬁ 1renal dysfunction. The NF-KB

ngl g pa gys an inportant role in the
prog e n o NF- KB regul ates the
tra ﬁsnﬁ‘thﬁ{hd‘f Awltis a chenpkine that is
respon for the 25 recr nt of . o
30 nonocyffjéfgtcﬁ%%%ﬁtﬁ)a@t@gc ?@g&ﬁzﬁégg?wrsaw SoRtaiBAteR Y inflammatory

r %§Q@ln§1§ea"s&a€IBIﬂ) LR LE LYY ME&Se bhGIcKiaADE Yo it 14180 can affect
01). The Keapl/Nrf2/ ARE pat hway control s the

t t@nsmme pud orcroiliag geitsa Entgeorathie notbdiin gnvaitels ghé¢ ganpheral joints,
enzynes, including heme oxygenase-1 (HO-1). Ablation

of the Nrf2 gene in female mcgyresults in the

devel opnent of |upus-like glonerular nephritis (Yoh et

al ., 2001). Furthernore, 30 several studies have
denonstrated that HO 1 expression is induced in

response to renal danage and |nflannat|on and that

.



10Acut e kidney injury (AKI) can occur follow ng
i schem a-reperfusion, treatnent wth certain

wW@b@eieod ogi cal agents such as cisplatin and PCT/US2009/041177
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rapamycin, and intravenous injection of radiocontrast
medi a use n medi cal

APl B ARS dnaveg Erbgdities rttlgt Bﬁt@fnaet H’éa‘gﬂtsho t&gmtnly ihvolves
Ahly aThe, &l ﬁa%@huﬁ%altafqbﬁltgsaﬂmg}t bmgag follow the bowel condition.
rad| ocontrast-induced nephropath ‘éﬂl are not wel |

15 hlsmﬁenssm eprioxinmdy di %o dftpatignth Wil ulcariiame elitis and 21% of those

| ud
o SUB RS isBisont S sBar P i rGuy SAETBREY and powdcrommipe
di r ect Ba¥ogattiy aﬂﬁrotpbnale@cv@hfpaﬁt anUe@ioal of hemhitoligiEconditions
to renal failure (Tumin et al., 2006).

Ve sbie ar lindt fool petboliogs. {Thesreeqndiinay nvdil ropstesd(i, dufection-
a U S r
g%%tt%?)v%ﬁ%l)ﬁs @qu‘bﬁcmﬁﬁ’ % %]O%ﬁl%?lsl&whh%ﬁlﬂ %%&%fgggctgrf, Yersinia
uspkeiest |’(é’8ﬁrz@’0mdldzﬁ%ﬂ8) aputadies 0. béa/@ngﬁma’astsﬁ@ctmlfso Taenia
prevent isch reperfusion injury in, several
dt“fé’”éﬁ"éntGW mbf %cﬂéﬁﬂrﬁg IyETaRi e T YINGTAR iy species), and
I Qf it b
105*3?@?%“.113% | ochBgUCHh NG UARILEELSNAN). Ot
abondlﬁcﬁl&?)md Répedérssinoludal moestma:lubgmsarﬁejmﬂdlhatmatadhlytls celiac

responsg, .in part thaqu activation of NF KB signaling

(EIP g‘h%i @hl%?)ﬁl)seas?aar“aégpﬁ%enw ?@gl Y%as been proposed as
a_ther gl bk é{ﬁ)éﬁﬁl@ﬁ)ﬂ FQuBS RILBVRRL iR¢18dERg ARGRIBresented in this
(Zingarelli et al. 03) . Based on exper1 nent al

r espliceiomthe icpRdourids cﬂnddnﬁQOdm@fs@lqm@sl@mnemay petuspd for treating

a atl the,.co nds and nethods of this
ﬁg gﬁ%ter%)gthw%rﬁgr treating patients with renal

fall rdi ovas r.Di sease 30The conpounds and
hfgdgug‘?mlteﬁ?@ ‘t“tﬂf@tﬂgﬁfﬁfﬁ’éy be used for treating

pat| ents wi.th cardi ova sease. U.S. Pat

Appl i cAEYSBHE Thyusaoigzat rttﬁ. éﬁg\b t?ﬂ?blf o treast&yeva?ent form of

r e G RBARhNid Qp;&lieﬁ f%nﬁ'ﬂéﬁﬁtY; of AL QY %ﬁfé'ct%hz&% chronic

di sease i s anong the nost | ant causes of

nur&aatmatwnvmdl lgmiedephg od tthSS}tIlhElal srdibnanes.dliseteon avedars, but is

| Dol B ERY RSl o B hL SE A RHRETES juvenile

I e%ﬁm@ﬂﬁu@an@/@f@lvat@ mlo@aatmmswaﬁtope of bl ood to
a critical organ or tissue. Frequently such a

condi t Beth mnptsasd adeaniive h@nrumptsmt@rn@flseomltl@te ¢pblrtarpes, a vast array

oPPSEPRRLRROLCAGra Rt SRt RS GHTRY e o
vasggive foedback Lo egl, 9909). tHethpinidie] palle Gapiseblofin thought the

heart attacks, in which one or nore of the coronar
artnels Al adapiyowiies oh e BB PW 16 finmdionalhy tnttrﬁ%céqdr (Fearon
[

glrltdt:al (%?En g é[}gq99§ 5 ad(; ﬁ%ﬁélé%l@%v%ﬁg e rrigin At nlk&h{ﬂ 5?&98%% points are
dlllkelygtot he hlgldbtenﬁ@aﬁetv mwtouanm&nstmdmgceﬁ pathegéresivadfi adult and

ee radlc after bl o flowis restored (a
AT RIS LR TR sheb 28 b i nj ury).
S' m | apodapRAfr IRAUES diftidcheliRital sﬂbgﬁé IcR&ka@ et HdORPRlafmmation
stroke, when a cerebral artery or other major vessel
| andhbywied pbylfcrhn@nbnmmklpld-j@mn$ tfoagdcmete).okelsdingrthe small joints

Eg}fat}%ldf’ ﬁf apvis, \@Ogﬂ plfhgﬁj angﬁlg%i %{a& %ﬁsg:ver-?ﬂﬁgcause of both its

Chﬁﬁiﬁlﬁé J@mt gabiveest Lieb &s |c£\pa{ch? tb T@f&@;ﬂe@t@platﬁav@ftlrha €Although
henorr ha due to the presence of l|arge anounts of

f cheicy Stéit?& nodyraticula penof homepenepus and patignét shiim discase
in other parts of the brain due to conprom sed bl ood

flow. Subarachnoid henorrhage, gwhich is frequently
acconpani ed by cerebral vasospasm also causes

i schem a/reperfusion injury in the brain.

Alternatively, atherosclerosis may be so extensive in

criti caI bI ood vessel s that sten03| S (narrovvl ng of the

oy o o s o . o



25 (endothelium of an artery triggers an
i nfl ammatory response involving the proliferation of

wo a®eatars snooth nmuscle cells and the infiltrapCDOS209/041177
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| eukocytes into the affected area. Utimtely, a

conplJd cated | esi on known as. an heroscl erotic
T oo MY oSisat erPr o troeue o ThAd Hifrerences

C QBRI nedyWdrhcdap @?écﬁ'ﬁnlofof C\l;h‘?ﬂaﬁ&tl ol b @A SL the immune and
li poprotéins and other materials (e.g., Hansson et

allnﬂanz@faer)y at@ok theheamerseuini thigldiscassdd areint §9%r

cardi o cul ar_di sease, i nc vent.i eat nen

stch Al of caPuFRaR L SNl SReBL SPiiBe BRSLERNRea in wis
PEESIEHTiEn, Ghe CbMpolitsi Mg mekedsoOthichobasinene) bdnded for treating
i poproteins, as well as treatnents designed to reduce

t Rl dHEHBARAt endenci es of pl atel ets and ot her bl ood

cells (thereby reducing the rate of plaque progression

and kh&arlydinflafnmatooyButhritis nat i on). More recently,

drugs such as streptokinase and tissue pl asm nogen

acti vaflbe dmmp@ubwnncﬂ mhetbetlsc efl tiandneengionsmdy the used for treating
di ssol ve hr. us and re store. bl ood fl ow. r gi cal

C PR Fa e BRAADREE L er Png et GFieiteg S differen

cnmhﬁnaageéﬁlﬁémlby@ dthRRdas9ARtNe chRbd OOdiscase. As a result, it is
.gloplasty to conpress plaque tissue and increase the

piptdefficelt to hiestlagméln ipaticnty e, argrid riskradtdayelping the severe and
?Iglrs]ée%{ g{ﬁ% S ea {r?glgrilm go er@gg%ﬁ&n? figr%g%ﬁ Frorn th%s 8§e Qrthrltls 18
angir@ pélﬂﬁtm‘tcd MB)cib gisAfa AT abHEch] bfyoﬁdlaﬁthﬁ%ettheEdp@nipﬁropriately,
expandabl e nmesh tubes designed to support the artery
wéneiltglg perpreivalyTtietcewith cralvartisaeaepnd feidiag yanecspeny toxicity in
Qt?&ltt; 36v1tht b@)ré’%@lf(ﬁml%du gls@éslét | @9 3he i 1c£1a§ntgﬁ8%? diagnosing
in or revent post-surgical restenosis
(emsmer attirogtiats Btm&h as lrleauyl)atmd drtheitiaf(R&Ot &d lagseeffective in ecarly
Bese 10 ,devi ces %E rg.stents.coatﬁd wi.th a
BEBYFAL TBHIEORHIMFFESTS RAFISFSC ABRYIRS Hich g JpiRfroqynts A acute phase
| BRLOhdeRi0GRk hd&ﬁlgﬂebf ﬁéﬁif‘y%ﬁtlélﬁs fkel Wﬁidetlﬁéﬁbut%mes (Harrison et
rapanycin). ol'ymer allows a s | 'ocal i zed
r el eHX8) oﬂ’atalmtéds weflachve héthafﬁadwﬂ@ic avw odcutring mi thelsynovium

osur f non-target tissues spite the
SABOReT Bl BORel RREThpiaPRSRGe SRR ¢ reatnent s,
nor t al RieYerft rc@ov(s a6 di@\idp pddidtodi STERDLE oLBITRIE éurgjhmﬁaﬁhmatory
significant unnet needs in the treatnent 15of

caﬁﬂmt@wa@mj identifipd dlag @rasemasi of RA specafic potogatibysigspe in particular
ﬁit tdle%n[ wgrdl_lgtfllﬂn?ﬁ § tldgp ‘%X‘”B agsogleat ﬁﬁ e‘fos? e anla p%rsmtent
% of di OVESC Se, “and 10w

| aisem mf cdry- infBaXlﬁfuﬁS@I @ﬁhﬂﬂﬁs\/ EOHIEQH Chni fheCBzidmy of thls a cychcal
correlated with elevated ri sk of CV disease.

ofitrullinated antide ACCPhBaschesnalevaigpedyio apsishin the tlf#félélﬁlcﬁgon of anti-
ocd g%{t%btdh&g itk &b Ost?rf%r %111$\égﬁlt%ghﬁrthgopresence of anti-CCP

di'sorders ihcl |ng but not

aaintelmnlml les d&els shéwpes benpeafic any sessitdicafor iR, arantdigimguish RA
ronl heart fai.lure, stroke, . ubar chnoi d

h 5 é‘rthgﬁﬁﬁﬁ]l%% taélﬁ o<ang potpntl @é permstent,D'e%gfte e%ynovms

' %e@r&fh@ﬁ’é @&c%@?@&%n@@ﬁﬁ&h@ﬁh@tﬁf&sbﬂm&abﬁaﬂ?@d ¥n$-CCP_antibodies

failure to regulate circulating Ievels of glucose. See

Ua@ OFMtd@tmtaAh:pmsglatmEmy vE2ys3B Ry A7 djnigdh syhplosisdBggesting that they

incor Ge. herein

¢ AP e SREhERTaER Sy db o Fepopho Rintapaa-

horaARRet bhat, 20ehul at es the both the production and
absorption of glucose in various tissues. Deficient

insulin conprom ses the ability of muscle, fat, and
ot her tissues to absorb glucose properly, Ieading to
hyperglycem a (abnornally highghevels of glucose in
the bl ood). Mst comonly, such i nsulin deficiency
results 30 frominadequate production in the islet
cells of the pancreas. In the majority of cases this
arlses fron1aut0|nnune destructlon of these ceIIs a

o A o o o o, o .



15 treatnents for many conplications of diabetes. As
noted above (Cai et al., 2005), chronic inflanmation

W@kttt i ve stress in the liver are suspectRdr/Us200®041177
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primary contributing factors in the devel opnent of

Typ draﬁgt lhernore PPARy agoni sts such as

t hi ‘E capable of reducing insulin

resi stance. and are kn he effective treatne .

for Type 2Sdidalfbicass S8t Gt o éxﬁé%dﬁ%nélérasregl}ﬁt@caﬂon of

o%ﬁdgfoqrthfd%thzd' Ng gese PLESEOf edvik tii S Varlous subsets  of

appl i Cation e conpounds and net hods of thi '
i nmdwloerthmythbehaysed:isefam etlplegters rthatpaei @tﬁtnsvat ifferent, ranging
ur o f ect f treat

f
CEanO bRy 4p dnhosit e sty Bl Sutl i end result of the

b'd@'e%';ﬁt@ées@isf HGACHOHis! MReshit® acn@inly dlﬁ%llytd&'ff@@nc\%@'sben in the
as the clinical efficacy are 25 evaluated, if

p@@@@%l léatlellbpolé-}l%tmﬂsemaﬂ}’ Sﬁdb@nnﬁﬁl ety ﬂ@@tlﬁalba)fter a disease
| N6y ?@ So?dtelf) IIE] ng?J gr%gn's Egce% %}u C? lgg Jt t'hg Gy [1meh§) clinical
treat nent er e? can pe eva or exa n]

oldzgnysad bOinkalosirgt ¢poAddftist fiem Ql‘tls%h&daadtﬁdt & cﬁSBis@isUI}@S_‘years (Khan,
towards normal . Measuring a clinical endpoint whjch
cati velligse i ssacc atudess mggsstc gt the gmaéﬂpr@ﬁoerth@r may have

if ﬁ%vﬁl’éﬁ%’él@se ? tﬁét"of”fﬁ@&rﬁatpﬁrdfrﬁll iti (Félh?é%ge&ﬁé}r&l IbYE3; Bbran er al.,

catron of the clinica cac
t 26@3)ment regrnen Based on experrnental results
obt ai ned, .i ncl udi ng t hose resented in th
appl i catl &h,? ehenito PEURiGs g areALe oIS uBNetE isordor of the axial

| QN AT P M S8R Bletal AL ARRL I8B3ia¥ ibihts and the spine
di abetes. G Rheumatoid Arthritis The conpounds

anct pemholysafféctedaitait ihiy end ISbnuldayjobés,u@eidlefssa commmatyi neripheral
pat.i ents the, first si

PRt Sl Pe B Rl o R Ry, nervous system,

| afld @stk@AMREtinalM siyftefr flalf A5 tbeOMvOlvedY NAY icliblogy is not yet fully
fibroblasts and their attachment to 5 the articular

s ypfasteod { Wordswosthn  9%%ralin gnd pawgg, 19983) It is strongly associated

Swfftl%gt ﬁ{&LAr%&st&%%?@%ﬁ?@gfgl%srsw (?ﬁlab ﬁ%ﬁﬂg} %&Jﬂ gflele l(Cal V%and Taurog,

t he9®)prasuciecta indinddaals dh tlﬁﬁi‘ﬁlhﬂtb @fsheit H6d Mdi ﬂgfeﬁﬂaé because of its
cy toklnes i nterl eukin-1 whij ch contrlbutes to

t ﬁeteehr dﬁ.Cau@é&t@rlfa@am@aérln@Vqr%blsdIt@agne Eadpny, digaments, joints,
d%ﬁ& bR i Bfkwe%ﬂ.et %3&%&@?&& tagt %7£ng§ %Blstelmt &N 1973).
pllays a role in |n ‘ammat’i on (D narel §

and moy oBay etone P Ib psseanticdewitBengthe2d)of sphwedyloarthropathy such

concentratlon of IL-1 in plas nj.fi antl e
R iy Slis hackiai RyorsRis AR RNt R gl giritable
aBgwelniAR, Yor CROIRSIBisddse, in WANEG] &is€ANE &h@ﬁf?@d’ﬂstsgco?lﬁary AS.

di sease act’i vit (Eastgate et al., 1988). Moreover,

synovi dlypicklly.d t?t/eveffectcﬁ bites1 inelade otheel discodlendbrdl, ~ apophyseal,

vari ous a and hrsto c.feat.ures of  RA

(R%sﬁ Vertgf)ra | agé 1‘8}5%%81%%%53 Jopts ag% thig%?e itg(? thﬁ opﬁfg}lertebral
] Oithsntoli estibfeat s Qﬁﬂatrﬁﬁs@o@mt ahé eéntRdses, NWHaEHTBdrer Yites of
cytoklnes are bal anced by a variety of

arrtlrscu lpendinprs and ligymentpie gttaghamant du bapess ys plet ypginent in this

cy té%%% :](ngﬁj F%*Sﬁm g 11&?)%% TEQ it btggﬂtlfrésﬁ%rtg % %tt@ b infiltrated by

ance | stra ed i n
pataseatcslls, \/I@rﬁplmyeespm&i p@:iginorpmhaa&es:elln fTey ertﬂarnrnatory process

t hr oughout t he |eur 987) After each
Efgﬂuqnﬁlyrwitﬁ in grof t?rmtswaﬁ%er%ew e (B4l 27 & Ighan, 1990).
IL 1is found in 20 serum and urine. This factor has
been isolated, cloned and identified as IL-1 receptor
antagonist (IL-lra), a nenber of the IL-1 gene famly
(Hannumet al., 1990). IL-lra, ¢gs its nanme indicates,

is a natural receptor antagoni st that conpetes wth

IL-1 for binding to type | IL-1 receptors and, as a
result, blocks the effects of IL-1 (Arend et al.

1998) A 10- to 100 fold excess of IL Ira may be

o o A ~ - Y Y o



Psoriasis is an inflammtory and proliferative skin
di sorder with a prevalence 30 of 1.5-3%

woppeox2mat el y 20% of patients with psoriasis RPEVESWpI/@1177
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characteristic formof arthritis that has severa

atterns, (G adnman, 1992: Jones et a 1994;
B ol Dok R S RO UYL W S G Daed fo more

Sﬁﬁiﬁhﬁﬁsoagk bedbldiy. Al Brabda€ic Mo Q)'f'ﬂte)(lbllﬁ i tHRIBMbASIpine is an carly
presents first. About one-third pati ents have

s dignlof dyfe olthee gerveoh awmpmnsaﬁcm&@ plnromcu mnamdi qttffmss in the lower
di sease. (d ad and. t here

t hﬁ%gw i & astt?%sn%ﬁe‘i? é‘é &h *REl 1Sa1881e i t& dhe pelvis, or hip.
| AlebpStaheRgsMptoas Begifliis ersiambdOneBstoiRdc arcds 8ty may involve
Wight, 1956). Although the inflammatory processes
wkhecheckian upRphbackans welh d\itlyitis may sbsasCyieimethp shoulder, hips and
elysi t

L S, s TR o R 0 B L el B e b Sbserved
aférticapatiy inhdvaeier i zed by the association of

arthritis and _psoriasis and mqyﬁ%eco n|z d as a

c| i ni cdhe st figaeang Provertaioroih hagk DY Bieliasapn et pagin atyplcally
I t u

ST Bt HARELS, Fofldop 20 Rome IRERMEN pith acue iics

gémedrior, upati)oghdditomm dealyi niyogloniseaindr signsi drdr dintieished chest

spond I oarthro hies (S rou di seases.that . .

108" TI9™ aEYD <Nt ot Al et g JP e Tovel futguc,
aﬁﬁ(ﬁi’é){iﬁ' Svefdhd 1603 @hORALRIL RdchREht back( IWlh ghbfierl 8d&hemal and of
The notion that PsA belongs to the SpA group has

r geryitg iptegaitnets durviehierl eupplaint, af iomormag biiigness tdiiesdly relieved

ratjn ad enthesitis in, the, includ

P ot Bt CBRER T BN S obl Ritsahd et ppd musct
akpasml 84918) sonﬂ@d@réeﬂﬁﬂdy?hd‘s@d i Yom@tdtinle shirkfepgichgen
postulated to be one of the earliest events occurring
i n the SypaRic MnifEang(Oqcsr Bonle3 radnivdisnisndeawgent, usually self-
a s r
Sg}ﬁ%{?l&( %wsflt V\ﬁtl{s Q@lﬁcgﬁémﬁeltﬁz dM@Iﬁ,]t 1% %goetéa%taeraeatnhlcsgléegé enough to impair
peisighe¥airojogicntigns ldewescedsiortallg deulk ﬂftﬁﬁvmﬁtpressmn radiculitis or
enthesitis_ a the cli nlcal nanlf W}atlons in Ps
r éﬁ%‘i“‘f‘i‘sV?r‘af‘rb@@g IRolmE Pl UG EoPaRd €4 afEdEsy oy (which consists
f %f ﬁﬁ% taﬁ% %%ﬁﬁﬁ%ﬁaﬂﬁh&(ﬁ{tﬁénég din‘ﬂhﬁhed Pﬁé@&e\f A% Actal sensation,

ari abl e degrees “of severity (Mrsa
19@@ abSelceapfrinkket jerks), G@@@)/asciﬁhusmamtfetsmtlohaodaor giclude aortic

st .be 20 posited t.o count t he ltifariou
{ ERIRGo8s BEAY G PounEr T CHIETN 4B qrREtties. A rare
ey mesHatyP ﬁn@[&lg i %pﬂﬁosaamlﬁwbﬁlom&%m %aﬁ%a'h@ﬂ ghyt may be
associ ated axl al di sease) have been identifi

AgigakanrfoedBend ean be coraplidates! Wi quc@gm Wﬂﬂlo%rmligl]ﬂlﬁe
di seas ATRY a\fllﬁgtteﬁ%eld mll? Ra&e? <8 0% a% 1% %potnﬁiyhtls alternating

mechani $ng, G'red
C il pdrivdls reM@Emdst bat@allyy irkbfvd [rﬁ‘&hlmeﬁﬁ)‘ﬁafl’ird)pér Stadethh&@8 in most
have suggested a _genetic contribution to th

dedieansprEws Brmpimal yonq displiliny anghin, fumgp@ﬁuctaeﬁeves despite back

CURARLE, LD 0 L Bl SRS Sy BBy osouncs

t hwagdfditatlmg defoem#tics OTiid prognesietis blebhfospatfdmmwh refri@ory iritis
f&gc conponent ﬁ PsA has been difficult to assess

P OR L s AIC PISBONED SeRBHEY ¥y evi dence for a

geneti gypredi S&géﬂlﬁlbﬁ’tgl LQuRS YbtARddS iAlIMNERe (R ﬁ&s&ﬁé’d in this

mask t he genet factors that are |nporta%t Tor

dep@icepom rthe ebmpgunds Aind hoetgbod snols thisvoy Eticecmep tbe Rs@d & treating

a distin i Sease entit at times there is a

pﬁ@ﬁg%yﬁﬁ%a%@@?$%%“§?ﬁﬂ*¥heunatoid arthritis and

ankyl osi ng spondylitis. Also, RgA itself is not a

honogeneous condition and vari ous subgroups have been

proposed. I ncreased anounts of TNF-a have been

reported in both psoriatic skin (Ettehadi et a

1994) and synOV|aI f|UId (Partsch et aI , 1997)

~~ a2 " o o s o o " o Y "



15 alpha (TNF-a) in the synovial nenbrane (Sinon et
al., 1994; Yin et al., 1999) and fluid (SF) (Yin et

W@bke9/14280; Yin et al., 1997) of reactive arthPECT/US2009/041177
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patients conpared with rheumatoid arthritis (RA)
pat i nﬁ &(eh | evel of TNF-a secretion in reactive
art hti %eri‘ﬂﬁ‘h tia patients has al so been reported

after vivo stinulatign of peripheral_ bl ood

mononul e ECFHI Patry e 4 e Mapgggpn s pores, called
hakcReaD Y GMRE JrRL 1hpeAtaMRE. Ofhel BAGMIMABOn usually occurs in the
arthritis-assoCiated bacteria requires the production
ofccapprapgripwtepirevé Itlse oblon,Fpityit amy ANEt dhe wtirt evolon- 101cerative

gﬁ&?ns%&j? g%\%é%ﬂiﬁn f e S %g‘[;?or t el'/:\e%tii(e)s%?tléoe%%al‘f’ed the terminal

I @8kt at OIc¥rabiyé QKllt'i‘semta? allsol szﬂleﬁscdlﬂﬁ@ oo RS STIRS inflammation
IL-12 and TNF-y by activated macr ogha%es (de Waal et

almakes] thg _‘poquaqmpt@tfregpentlyl 995ingcH lears firm injpdgwy where the
gr}lql g[?olnl:ﬂ\l's ¥<11Pe\d t@r e 1I lh?mfgl\{ﬁg @(%lgﬂl e cer%lbl?edéa%gg))roduce pus.
ased on experinenta s obtaine I nc

t hose m@@amead)hm it bh Snfwmhatogt bewel dikease OB Hesgarbehl name
nmet hods of this invention may be used for treating

p&an dingasespthen cpesgcinfly@mstipn rmtth% smyll iptesdnc pad ﬁpl@n Ulcerative
AL RSO SRR QAL L3R g sin
( HBBYdessuahl @sanGtlehitys afi &R dérobn's discaseat Crobn's disedesdiffers from

It also cap.atffect the s and sacollac oji.nts

=l C@%%ﬁﬁfes Bt £ Gl OTyaE e w&lﬂ%‘i ﬂaeolmﬁsgnal wall.
Uy lctoldy &ib&isé QRS Ly %Eﬁ@%?ﬂeeﬁnaﬁ%tbsﬁﬁe taﬁﬁoﬁ‘g?lei@%arpélso occur
ankl és. 1t conmonly |nvoI ves only a fewor a limted
numthemath,jcodpiragusangnmel, driodeminy, lingk igestinheappondsk, and anus.
condi tiQn. tThlslccurs in aprox %e@{ 11%? ¢ start
pat i entSHITY RIS MLy \9801801 RinB Cafig 3% §6%fOW HBLL qfjeppt starts

Cootres adesensad 30N0r S0 AMighbiily Betgefebddsl 30 and 70. Children and
self-limted and non-deformng. 5 Enteropathic

aﬂdcﬁmsaﬂs pastimenfigvickw the diskasecticsrtige cphieishact e end women
S §

@lgallﬁrl aglﬁsapﬁagc l}ggﬂr g% C?Alé %&E‘lh%s q"he%?i%,p 3{’&%“}%:35?5 g ulcerative
abblﬁtis dhioandibat hondilast deédpiorey. TheShog @bpwdar thadryrin edak ehe body's
Canpyl obacter, Yersinjia species, Costridium
difFUEs spsfem [S%arcésstiot aeglrl(seorga bao\fﬁr}% awcgpsd%% ongoing inflammation in

S'ﬂ?er ﬁférsﬁ{‘ndlﬁ% llTap&i ﬂ@ér@tlve(% dlg'havé %ﬁ&ln' ?‘MGS of thi 6rnrnune
Ascarl s ricol ypt ospor i di um specl es
S pytcty)| tumdbhomphmut kﬁoxasyﬁmdleatt&ade abrtonmihtidsaameratarsy or a result of

bawel . di se 1BD)...Qther conditions and di sorders

S s LS EI OBy pd S0y FRRthGH SR onasﬁisﬂfﬁ%st fig Sensitivity to
C@éﬂtaﬁﬁ b e85 FoodBiRBES, GiSARSE faddld M) @Q%‘é'ﬂ%%ptoms in some
colitis. ased on experinmental Tesl
obterileied, including those pr esent ed in thi s
applic |on the cO ound

i nventi nglfﬁ%ne H}Sr% P Cﬁrﬁﬂxi% cBg‘ﬁ 16 ib%n}lﬂal pain and

eBioRd Ql@drflie@ Patibiith biss rniSz exbéviendel Ratifie wediRileks, loss of appetlte
Arthr?tls Juvenile rheumatoid arthritis &JRA)

t &l fdecdinge aﬁéé@ssmfebpailyeﬂwd$ aRdrnuficast hibeytdaifnof patlents have
E‘lar x Cy%gptoﬁﬁ da(gtﬁgllsesqlﬂlep ﬁ% ﬁ?"fleyerof)looh%%gﬁﬁ%g natusea and severe

hroni ¢ I n
ohbddeinsly bavips) Umaﬁim&n edlitisThayt fsancayser bl@b&msbsltchl SS arthritis,
20 not conpl etely synonynous, with the famly of
i flreyagion, ok dier 6 %{lé{e%glsf%?@e(ﬁ?ﬂ’aéméhP%P&ls’aﬁﬁ%?ﬂma’é}’ sclerosing

a@%l%gliléﬁ}’%@ﬂebﬁorbgk,oﬁéﬁ I}hﬁleér LY bhdrfial NoEUhORGows for sure why

&5



Both i nnate and adaptive i nmune systens use nultiple
cell types, a vast array of cell surface and secreted

W@e@vaiqsy and i nterconnected networks of posieCTES2N2041177
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negati ve feedback (Lo et al., 1999). Furthernore,

whi |.e separabl e.in thought, the 25 .i.nnate and,adaptive
WPIRSLETRT OEHS Qi ies Py SeiF i, Fitls difaf |cgmplications may occur
| tneh $RC gt ud QAN trifddrsia ks hRYon 198ky p@RJof the body. Some of

pat hol ogi ¢ everits occurring at these intersecting
pthese profteand dokavay whengbe holgfis iy treatkévant to our

under st,apdi ng, of, pathogenesj s of adult, and ,chil dho .
o b Bk o B SRRT SR Saio i ighis S SMCabEgHR diagnose
Palcyautitt eollitas. BIBAd ktsansly B¢ oMt toChbdd akn&hial WARM could indicate

characterized by inflammuati on 30 and synovi al . )
pbbriingintheelarnorrastump Béogddrsis gray fderungpvargriagh white blood cell

i di ‘. i o ' . '
0 RN S st Rl hB0RT she' Bl By tespin a stool
bedrhplef the duttbi pdneddtevit bicediny ok weegioh iart dollen eapeaint yThe doctor
to progress rapidly over tinme. Although clinically .

oY e, CHIBPSPAPRY Cfil Séﬁin@ﬁez@cw-noﬁorh@%% dfdolll, degier inserts an
PabddzBe R v a@[&ﬁg', fl ﬂbf%,eﬁ Bed Bl DahakdLHSa cd?}ﬂgut?rf arMBetmonitor -
prognosi s, and therapeltic response. These differences

v arty thd domk yo seftheotside of plectolamand re¢am. alThododter wiklebe able to see

nature of the j ne and infl anmat or track that ca

o BL TG DESHAGAT sy e gl il D e g doctor
eXRE doMERNb Ry, WaRHl iﬁ%l@&tt@kiﬁgg’saﬂlﬁl‘%'& s fFIM R lining of the colon
preSented in this 5 application, the conpounds an '
mea iewswish atniicrosapee At basivmmenenisex tayef the eolpn eeayi algp be required.
patients with JRA L. rly, I nflammtor hritis , .

TR BRSNS flingofs FronhiE STRVEY cufikymayiipSotution. The
useGurh Ghows @ptwii@ det-rgntin, Wilhigateydoctdl laadR@tvadw of the colon,
arthritis. The clinical presentation of different 10

i Folhnginrylcyp phetdpaatmoesalitics dhatimight bsdherg. i n t he

course LSe - I It ] A di £ £ -

o di soruybErREHedii® LRAN depehds bF ( LEyEhLH FE disoase
t Moss paayl ear@nctafedreit!s e dicatsym Oivi sevare thas, 4 paidat tay need surgery
er osi ve jﬁiﬁt da ggﬁir m t hose whagse arggritis.is ..

it EPACrhe [RFRSSH . OO Qe O WREYi thEtd YHY icurechor (i SEtive folitis. Some
08 le tPhds@" 141 raﬁ‘@%ﬁg«?&é&ﬁf alieliy  fobd€atd A8l to control the
aggressively tﬁbse W th osl vé di sease and avoi di ng
usyreptessaryyavtoding ifogdsi thatl psetatheeningstmdsh liko hahly seasoned foods,
seIfHJLpitQE diﬁ@)se. Cur 1 ent clfnic%I riteria for .
dFRYHBYn g e esar%m&[samﬁf_eé aCI08H- &b HEtivg BRY cxperience
aptddfdtitvk ToliftANiffRE&htlye §S uehthRat ivaljisle BRI Mc irk@Ag®al 2Bfhotional
traditional markers of disease activity such as joint

c euhpsycholg giselsupppih siennosts plo rivendiecontst haxd eepuksiensy- periods when
i dent i f atients |jkel 0_haye poor outc S S
(RSPl RS 3V -1blidi REITE P L FHAE TG Levsr g pationts
PeyiiploaBi RN Sct@@C Thisi dhgngifg tPakerd)oTaké diteARaheandRst cannot
likely to be of significant prognostic val ue.

Rabwyt telf P frentmgeinhastielpgade gbeme psorle wWdbrlceigtive galitis may
[ - r ; [ €. it

e TR Lol Ral AERIAL Yo Ll koo BB APl b Wionaition
ant i botkagsl vovexipdsmenthl usultsn abedngde phdlddiag thescbpresented in this
associated wth erosive an ersistent disease in :

e APIFafion ta?nea%%ndg r%nﬁrm?tﬁgt?sc%i@ﬁ iveRypT WY Bgaped G treating
t BlGont@w N Gldef@le @5t trul | i nated peptide (CCP) has

been devel oped to assist in the identification of

anti CCP anti bodies in patient sera. Using this

approach, the presence of anti-CCP anti bodi es has been
shown to be specific and sensitive for RA can

di stingui sh RA fromother arthrgpathies, and can
potentially predict persistent, erosive synovitis

bef ore these out cones becone clinically nmanifest.

I mportantly, anti-CCP antibodies 30 are often

detectable in sera many years prior to clinica

e s o, . o, " - 1 a0 Y




5 frombacterial infections to inheritance. Yet, in
all subgroups, the end result of the di sease process

WO g00as4@h8 arthritis. Despite the early clini cabdluUsS2009/041177
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di fferences seen in the various patient popul ations,

many . of tH mend up nearly identical after a disease
courQe GPhREPISERSE ent v year s. Recent studies suggest

the mean tinme.to cljnical nosi s of. ankyl osi n . \
spondy Aofhsr dissiidi @éa@@% ﬁ%l? DBFuHi’ir%gé’%eh%/ sbefnsgg?éaass&ohns
(§hefe 10rohA8MiscdReSEnpRIRs Shdues 11§é’sglﬂ§lst1nf15‘rﬁﬁlaﬁ&? and the
spondyl oart hropat hi es"may have preval ence cl ose t

t dexelefment edi metessing! atletnbﬂls o figfEéisdnkedpatiy eftelalacc;ornpames these
2003; . Dor an. .et . al . S is a.chronic .

sy LRS- {QH‘FP f}lﬁ%‘?%‘i"i}y &i’%ﬁﬁﬂfﬁ o @a%}oc?g]fcygaftest (Jﬁeg -gRFelamine) or
skeitiebaerolds! BreOfypWall Pibscaked, Ak er€thot aFmRk f@rbald PRSiewed in
Sacroiliac jOIntS and the spine 15 are primarily

aBotapager wéuﬂ%ﬁ)dﬂ@tﬁ@lﬂ@hﬁﬂl@@@ﬂ Yo aydospande isespgictimes beneficial
c i c

ot Rt BRLUR L iRl B SR R BERER THLLT 1o,

syst emEfand tg aS\tdId}i dbgsdstioahd syahem el agadhot Ohn's discase have
i nvolved. Its etlolgg¥ is not yet fully understo

od
(Vesuardhont the ool 1ol iof eyirkinggufSsgreiagodp9sy van sHogezand and

SRR RIS RO EL OB S ORGS0 v
1998) spebiicatffeect an celbitoscdumtaadtions, hiatapedl lnbar ebminheication, or the

life and is, feared, because of |jts potentjal to caus
R bl aeiS oo AT s e died BY 1 by tsmespaciafly Tl and

| TYaMBRAbBocyt Q] ﬁfoﬁoc;ggsg iReQAR) GRERYRESANBhuRLyes ]e?zcﬁ@hal cells,

Brewerton ét al., Schl osstei n et ~al
mayd Gboablastd Grecwed im Ragbocindt Aoduswilpps; aﬁdidyezmdf Bfalystof, 1996).

ondyl oart hr opat hy .such as rea 've rerhrit
o SO SR e ) aBh par SRR (6.8 T Bty fPeand, DB e o 1112
cgl idukSmial ﬁlﬁibit@RJ ﬁct%@lgﬁ?m?j oq{e%seﬁ%%ntlgﬁﬂa%ﬁgﬁr§$ e.g., IL-1 receptor

di sease, in which cas is classified as secondary
Agatagonist, [Tpiltalll, VL-tlhendf T@Efod Homtcesr, ithaat udey bbheoverlap and

di.scoverteprgl, apophyseal, costovertebral, and
céwatmaéﬁeﬁgléﬁ%@yj' 1B et SRR infJggtmapsy conditions
par aver[r?] gaIRl cabd s%@@ﬂ@y&seﬁsé L@%&Ee%scon}:&{t}aﬁg'ﬂ?{)f ’PNFQI and IL-6
t he entheses, |ch are sites of nuscul ot endi nous and
I hgaeRtdlstoatht dldvdeiiculatio GindSINF-8, &l-8 OIIP6 04HdNENS atelproduced
this 30 disease (Calin and Tauraog 1998 The site of
em precspy losalis by pisasal gebe i nﬂlpfil‘?oéhle@ aéy 19985 Fhcseedytakines can
Y, a I e
| SRt Egne e oHTBLATATMEL SR, IR bone) development
f hbmetapoiasiel, dnaniyveantkytoddiasd I(GBaiplsychizﬁflId furébian, Ak894) imbalance
Del ayed di a En03|s IS comon because synptons are often

aPt Heptke By 1k-dravitie. Bofwrehobarxingremaitiy. LA faharmiegrcobserved in
Sgét?en%{ Wk@%g?# hfsé!as% BQ& L&b[fkﬂauss ?‘% dsaﬁ%ﬁe?oﬁf‘gé% Dionne ef
aad $99%f; foness Kﬂb(b}hﬁld d\@QS) lﬁmekstwiy Slpgasttid thay c?to&[ﬂ:eSproﬁles in

mhere the | owe is joined to the pe

5 Stapt % 508 b%%/ﬁsﬁfléﬁéa%éﬂ}crfoi)]ﬁfof ﬁ@hn@rfje%eﬁsea@aml et &, 1998).

sacr o II‘r@a@m?{t? Rat Hab@%e@@n’érdﬂ%}ééd Y& ERBnY e(ﬁ&a?@ thcRREhe use of
back as well. so occur in the

s haudde bytohﬂnpSaIﬂf[gd)nfs&el(e ngﬂnelrpﬁt indibitershéa/g, efell-1p converting

i nfl anmati on, and nore severe cases must be observed

féFZWéf‘a%Dfd spgioyidlantsy, ad atemtiokitn antihodies( Regige ard Andus, 1998; van
%@ibtnat bR "éﬂﬁ%&k 12881 R il 3 675 €1 RN Ip%hﬁ% et al., 1998;

aty rcally 10 1| efi pheral joints, éspecia [

cMdAirelon amd/WoneR), lapdrticalael yowsdldnadautibodi¢s ddgasnst TNF-a, have

(anterior uveitis). Additional early synptoms and

signs are dimnished chest expgpsion fromdiffuse

costovertebral involvenment, |owgrade fever, fatigue,

anorexi a, wei ght |oss, and anem a. Recurrent back pai n

- often nocturnal and of varying intensity - is an

eventual conplalnt as IS morning stiffness typically

.



AS is characterized by mld or noderate flares of
active spondylitis alternating with periods of al nost

WwW@roovos@hs y i nactive inflammati on. Proper treal@EOS20091041177
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nost patients results in nininal or no disability and

full, productive |ives K i fthess.
OPeete s AR SO s B, €GB B LR i C CC i ot oL, 1997;
r 88ddk tds NG, 199Rr CROBNREHBO: 4l nchrh@te'&alpounds may be used in
deform ties. The prognosis is bleak for patients with
r ebmhbinriaerytherapy ivathageanfounds dighe arcserpaiscstrewi t h

secondary .anyl oi dos a an ex er'ne ta
Feoul ¢ ASREFRERSTT e e R L S PP BREG I Ricfrag on at teas
a@@I‘tﬂaﬂﬁtefa@[batlﬁ%ﬁleocﬁméﬁul’l&ﬁnrﬁﬂﬂty@hhﬁdﬁ b@fmgééhﬁg the inflammatory
i nvention may be used for treatlng patients with
aFePPEFSiang repemes/itiviths neg-pathegspigtGopEnantyi Fpsexample, U.S. Patent
U |5$§5 6755 Vd?scfo%& %In‘?‘etllléd for (Hleis fr%%gntfolﬁa&nd ?éﬁ?tﬁ%tﬁ[ of Crohns discase in
i ATl ion and sores, ca cers, in ng
ohutnhe plaaesxge Thefiresitthoe . wakhdirdcrdd| tangweilizig tl&uﬁ’tebtynal tract with at
occurs in the re tum and | owe part of igg gpk ,. but
i {eappgneAnf atwtaﬁ ag st e gfigpnealiagent 49 thopyipting flora and
cp%cYng?‘MeﬁpI}V%tht(ﬂﬁ"er%ﬁﬁlsElebtn(A%ﬁtdhgﬁc%‘i@cpbaét%a Eaﬁl@n %Qﬁin normal
tion l'ed the térmnal 1leum U cerative col
rrhymahso Byeodzaltdugtit eomethpd afr trgutiogt Cohs's didvese by at least partial

infla |on kes ol on equent | causin
LA T SRR Bl BRREEET W i eSS oSt Pa a now
hagctkiidi! c%%rﬁﬁ}ﬁtycﬁltﬂoﬁudddntb}n Schhoe@uN frolh g d%leﬁ@ts%reened human
bl eed and produce pus. U cerative colitis is an

| dﬁm@mﬂrﬂwmc&pnﬁ)@mpn dpwprisies Brepjoidestaddenkarahiqetiespeges. (U.S.
; {$§§§§isthat cause inflammation in the snal

ng a colon. Ucerative colitis can be

di ffi cBated on Hixpefi@seabeSaHS @btdifeds WARLARE B6R Ptcfldt@l in this

to other intestinal disorders and to another type of
Beplicatigphrihg campaisls andrmapthods off Sésalsacrtionf @Ay bﬁr%ﬁd for treating

é&%&@;&&gcggh{%Hgmggcause it causes inflammtion

er wth e Infestinal wall. Also, Crohn's
di s s &5 1c%ﬁ oc§ t§ |n(%he smal | i ntestine,
al t Sﬁ PIICLAPYY EEVIBRWAIOSYY; b the mouth, esophagus,

ZLS?‘Ctfher%“ﬁ’de”fépame%regﬁgﬁ%%v%s%ﬁﬁ% BB ne gy e
a@ysteaﬁl@, il *PEherftbRR. 1 t S§itanics lblﬁIS\AQeﬁh@fﬁ@tﬁsdk5 (8DH) is an

0, or less frequently between ages 50 and 70

Chuuoun@nn%mdleaa@nés citrase sehmeadterized ddel éqposiien in tissues of
dl i ?rﬁ‘[?oodlléJ Ca%rdatnlnﬁl?n %ﬂnﬁl‘e)s(esa eagﬁlé tPlT%ngnﬁi uyﬁﬂ%&zm 1996). In
pear S SO am | e .

ab@tufasv\ﬁﬂ@taufbﬁm&ﬁlﬁe wisakat such ROMDlahd itgpalodiabieted uicllitus, SLE
none have been proven. The npbst popul ar theory is that
t RRtcBly Svplvnmeluplstase swiqnes Hicalyypid;ds giinigal maniestations

bagct t
O35 LAY AL EIRBRC DL ATORLIAN 1, g, ome
apatdmtaindyi demodstitatee primatihe skiyistasin andufoitopdios sh(dm spohtaneous

know whet her these abnormalitieg are a e or a :
r ESUPRIONY a?‘iléeq&}}rg @ggeem {W%@rnaﬁt 3@ Whgricp §ﬁ‘£ $hggtrum are patients
C S edbnins R c0RR] andl HbERIGVO kl(ﬁl@? ShidIVdrhoht (tRatZRquires therapy
certain foods or food products, t hese factors may
t mithgegh sipsgstadnterpids sodeyppeopt drugshechmes cydophmsphamide (Kotzin,
sy gagons of ulcerative colitis are abdom nal pain and

y diarrhea. Patients also may experience fatigue,

vve' ght Thesérol fgi&ﬁh&imﬁﬂlﬂﬁ'@ﬂ@anﬂ%@ﬁm@ﬂy&ﬁ @mc f8davailable, is
| oss of body fluids and nutrients. About half of

palevaind semay Vieveb of g Fyibptlishdo copstibiantsseff thercctlrmagleapt such as

fever, bloody diarrhea, nausea, and severe
88
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abdom nal cranps. Ucerative colitis may al so cause
probl ens such as arthritis, inflanmation of the eye,

WO pavend4adisease (hepatitis, cirrhosis, and pri neeEHUS2009/041177
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sclerosing cholangitis), osteoporosis, skin rashes,

R A R TR K .
C%‘%ﬂgcﬁﬂeéeo aﬁoaﬁ%oafég Ul’g(Wﬁﬁf'—d&bﬁA Ml@yﬁafm rnajor role in the
trlggerSIH anmati on i n ot her partso Sone

ofley 06 blpesrglog@r@lmqphmge GG thhe(Habh iand $'sdos 19936 &hakhi et al.,
A0 B AL RIS BBl SRl P or

t @fdng mlooaq)ud@ﬁﬁg tg(lbrﬁé}ﬁﬁ betsthe aleiBnad bmlc@ﬂatlﬁmrdthe epithelial
|nd|cate bl eeding in the colon or rectum Blood tests

méide af slomprelay ascreni yembsnese The disgaseds pitemelnpnic iad erpgressive
[ sonemhere in the body. By
té% nﬁ/%gdq§6b$ﬁ @Hﬁihﬁﬂﬁe doctor can detect bl eeding
or inf B@EddOBnle’Xpbﬂﬂmm:tal osubs obediddminclbding abdser plﬁSEfyntﬁb in this
a cal onoscopy or si gnoi dos y For ei ther test )
déER kﬁa“?lhstg? emapundy angd g %@%p%f thisyinvgiiEpn mp Fkﬂs%d for treating

%ﬁwhgggEconnected to a conputer and TV nonitor -
to e anus to see the inside of the colon and

rectgm[rrmﬁledﬁ@@arsgwdu,mge abl e to see any

g, or ulcers on the colon mall
Buring t he,d
ol AL van R S REAEHs PGPl TR g woating
t benemd Onith Oriviabiey Wytvlal ymdromes Cigysg. ABSard Lunfemmw disorder

é@o the colon nmay al so be regﬁlred 15
éﬁ@ﬁl@du byabdgwina ippinang 2 taed dershhafitsh Ttlsla% syaﬁﬁonyz may begin
t
I R RPAte e SOGARES AT SRt B, Bl syndrome
cu)si wot,a horabgetcng chmtdeﬂ Rether,cubnpbeof§ HHhavmabdchi described on the

that. nm.ght be there. eatment for ul cerative

By b g s eiringr Yme'ger figih o Samppatifte 6@ Jsthe absence of
VoS e@%}ﬁoﬁﬁ &ubh gat&edr, \Metléht ed] G/ Oéa@ﬁomjte@tu%ﬁ \Bfereﬁmg, a limited
cases, patient may need surgery 20° to renove the
d M@elagpad nc@deann%ua g@gyoslssoﬁlﬂi}es @mquecm mtdgnated treatment approach

ul cerative co S t ons
¢ EGEE SRl s sttt 435S Y SRRE fieder although
S YR SAFenBY raadkOh At Rarit® ad schbral, IBRSElectsBbGit 15% of US adults and
|ntest|nes l'i ke highly seasoned foods, raw fruits and
v egaraions | threg tinyey momfgfmn i mesrenghyn inpaeh(Jpibwala ! ay2000).
te)r(ggtr :'rzé]ng gcc%luﬁgrfgrt‘ ‘P ?Ig ? |4ter{6111§lﬁ0q{| (IHI S grta on VE%‘[S to ghyﬂlclans cach
boop ?2“1325%19?2%@82@%lﬁ‘;@“‘”’;’ﬁ"h‘é%l?“'&ﬁfﬁ“”i gutocongis utlso i
\Y; [ - | Yy
afay of ;{heﬁa?stt|ca§1emno$aswawfq§§n?rcola?@ﬁn§/ té%?flsby n;_aﬁwware physicians
nﬁg¢ e S entually return is
né?ngaﬁgf?%pﬁggght e dlsease means one cannot
al ways IB®lid alpdnewostlyt dletaltime Itfonipasedhelth drsoBowho peajplt have bowel
wWith ulcerative co need nedicaI]%ﬁre for so

t PYRBPIOfSy ﬂerﬁ%wlafr BV SR AITE 4 g PBAe g ard more likely
caneddo 'ﬂof)"eln%%o Brrad wokerReSnRNEAL F 8BYl ThoQBlal fes, 1997).
i ncluding those presented in this appllcaflon t he

c dfqpoanvdsthasad watbt Hdd meorf hultdrsdﬂ ofvdeltarp mareyn beedisgbgharges than

cPomST i SRRBE EO ety GFLESOEF Tor whicn

| mmnONd)pﬁlfe@ﬁ&l @bhdhaslitye ftotifitk ef@r itBe Ck&RFaSiofd 9B8ASBmissions of
Crohn's di sease synptons include intestina

i Abdaawiak pon anddalidied dewsl babinexpsticneadeBy ingbipnts with IBS. The
stenosi s and fistul as; neuropathy often acconpanies

these 5 synptons. Amti-inflanq@tory drugs, such as

5-am nosalicylates (e.g., nesalam ne) or

corticosteroids, are typically prescribed, but are not

al ways effective (reviewed in Botoman et al., 1998).
Innunosuppre33|on mnth cyclosporlne |s sonetlnes



10 focused on the central role of cytokines
(Schrei ber, 1998; van Hogezand and Verspaget, 1998).

wW@yiokiares are snmall secreted proteins or factBPCBUSEH0YG1177
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20 kD) that have specific effects on cell-to-cel

interactjons, .intercellular communi cat.ion, or e, . :
EHA R BE HES Stsirs O Be SRITeE i o ek proin-gut axis.
| pyeheatye Sisc&aPagh@bdn¥itili, adrhk2 rdoviRNeE W aBe central nervous
monocytes, intestinal macrophages, granul ocytes, '
epysténe| (CNS)c ehd snfetBon dave fallbbesl meplisatede Vi enddidionn psychosocial

Ragl er and. Andus, 1998:;. Gal,l ey, and st.er, 1996) .

SERSE Bl Ut T ing Pk PGl 0GR tong been
| odsider@nd fador ilLth@, pdthogenedid--oF BRI ThafK @A through the small
inhibitory factor [LIF]); others are antL-ianannatorX

( énteptine | afer ¢ aeeabthss bashagomins o b sherter jin jpatiepts. with diarrhea-
a - I . . .

F PPy e R ey el e e Y B RfaPPlgppipape o pain-
I pfddaniiminosubtyendiabh end., 1283). I n active cases of

Crohn' s di sease,. el evated concentrations of TNFa and .

I L-6 afesydics of dhe Wﬂ%@l&tw@nmd&}%g Easting) the ipggsencenef both discrete,
TN @ el bl b - ' ,
TP ki oS AR ARk 6580 pord
199&nts Phths éBS y(IKekibwesnd £hilhpy el ¥89).- Theygialsg effeact® pan with

hysi ol ogi cal,.. systens j ncl udi ng,,bone dev ment, .. ...

ﬁ m%dgggftg}ongﬁ%orﬁqf%p’tilinhl)hng‘[hé" PeLsps eﬂgw and’ Phillips, 1987;
NewE-RRS ¥edFRhdr sodiynction. Al so, an inbalance 25 of
the IL-113/1L-ira ratio, in favor of pro-inflammatory

| L- 113, Thesesmbtibty Bivdiegs del noh apenuing fersthgj anirCsyrhptom complex in

di sease (.Ro r .an dus 998: Saj.ki. et al., 1998:

o BARS ot EBS! Rl oES of ol PRl hodpt e Gemonsrabe
S bbithrmalaGE R &listEiRaR00Y)t OWlafientprvaith IBS haveShO@hsed sensitivity to
sanpl es could be a useful diagnhostic tool for Crohn's
diviseerale peisa Skidiest ingplving) badlppn “drstenfiarenk thet regtosiggped colon have
b 'S e,

SO RREBERA Bl XS WlpSihes BARCd bR, dyfeii®s Sha volumes
i ahichiloweisthie .cgntrolofubjeets1(VBhicshoad et kgl @0z yHesapdtients maintain
antiOﬁidants) and anti -cytokine anti bodi es (Rogler and
ARgEeal pegptionefsople sURbliand Ver spaget, 1998; Rei nund

et al.; ; I I : N

1998) . l\?%g@gr%Ililcg%%alrh?&no%tﬁ?)%péﬁ%cfs%gﬁ?i b%%dﬂilﬁelsqggﬁ E%?henon‘ For
ThiFeraplbaveeeptosnirt ithe disaeiahmsp nevs uocessdi sensitigity in response to

treat nent of ohn' s di sease (Targan,et .al ., 97:.

SHRETGY og Praftrgam. pEr R st B deftel Noigies e fpjagrord may
C ARROIHRFS sdmBYx ebiUsedId BdAesMi dNatditieR ih TNSPBYocdksidl of sensations
conmpounds of the present disclosure. Another approach

t mayhs mvelyedrdRrossmaCeshh; $9U) s dametioned nagnelse tesemnge imaging
S endy PR R MO PR 5 RRGH Y b SRUBH Dpfin ms
I apyigtRgsddtactit dttondo M aftati ragehilfe ¢OmER Ah tiipodtit pain center, in

exanple, U S, Patent 5,599,795 discloses a nethod for
t KsPRRsse AR dpdakstigadupeMerirer ef oIV} di sease i n

human i i . dioL . ..
cvoe BEHLSLR cTOERC IRLIRL, MG ROLA daeigu evrs an
aniibsbiuwent devaihgpnaint bEH3S. [ofiemmatory tytokiaks age playtaorokd. [Th a survey

off the existing flora apd 10 replacing themwth
aPF paty Widet Btory iE|Qon Bk bickvtie) gaS ERsafcans ANeake» 1997).

f 09 RBEAR LSRR altBH RN BAWI Habis. TR L fof ts?@@%dn‘iwmay be
Crohn's disease by at least partial renoval of th

exdiista meychalog@silistrads atrthertond of arutyyinfeatiameGaecler al., 1999).

repl acenent with a new bacterial conmmunity introduced

by fecal inoculumfroma disease-screened hunman donor

or by a conposition conprisingggacteroides and

Escherichia coli species. (U S 15Patent 5,443, 826).

Based on experinental results obtained, including

those presented in this application, the conpounds and

met hods of this invention may be used for treating

- P T Y ~ o =



aut oant i bodi es and i nmune conpl exes | eading to tissue
injury (Kotzin, 1996). In contrast to autoi nmune

walt@easess such as MS and type 1 di abetes nel | i PCBUSHLE041177
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25 potentially involves nmultiple organ systens

directly, and its clinjcal ni festations are.di verse

and vaRFABI 8 bgrStibat B B! Y REANE B BeFmall jggyic may have a
Faflc 8 ABP!sYmpRARE IRNL 8RIIS (MaMcASNBNGL nab®, 6T TPLY,) ¥ 202 1BS
skin rash and joint pain, show spontaneous rem ssions,
apatiangyeiferecd for thiydrogenlibecath tastingéhad kest Gndiegs drad wefe pérative for

: i d.. .

o PEg Al b SRR R e O o ol MR ST e cRP RS Retngy 25 (53%)

3@potted imp@RcEesas sphpehe(@b.dsbdntnsyaat axi diaﬂﬂlﬁd_lég% $vith antibiotic
e

such as cycl ophospham de (Kotzin, 1996).
s&fyMmsgi-cal hal |l mark of SLE, and the primary

di agnoggtd i -Labl i d I S . Of ,;

g6 ands bl GYAUNE e St MBS HERENE e Chain and
S dlidred Dothel habits reraia etle Pdndrd sSiEiNAYes. Aibdgmaras tdisotdstt is often
DNA (ss-DNA), and chromatin. Anong these

ae?%alﬁ@d BoGrEPY 1ngestyist ‘"Pl-ddQ’E)NIAd %?@%@3‘1 logvep |aygpdrgntyg{though the
r i e |t :

N et AR e S o o SPRTFEAO RGN ebfsttion or
Ghbereatid goeypgitics toif slidrshea apdrdoostspaciomdDiaridieali synworok atcheypically

capillary walls of the 5 kjdney' | god purifyin .
oAb s bRraRe b e atobl 4o Sed dnsRpiftiris eompanicd by
epiche! digthased@afbnt@! QG AleRAS HIEUMhe MEERI al8shcy.l NEcomplete
di sease is often chronic and progressive and nmay ?ead

t ovasuatmn adndr ebdamifiali digteation. Upper g@drosniestimal symptoms, such as
exg%,ri negltaal 1rreﬁul t 5. oht aj nelg,nai ncl udai1 nglthgse nt (Lynn and
pPESERBY T t'hl %X’aéﬁﬁpFB%%’i Bh,"*H& (EhpstRds® dhg e -
metib@esn,aboshi s i nvention nay be used for treating 10
patients with SLE. Q Irritable Bowel Syndrone ) o
The coRpBistRIse afdsyHeRpBasiS ofott ¥} dndigafiont fasnfuthpr festing; it is a

u s L i i i [

LS BEIBOGRELL R BALT AR BPYRL sndrome. or
chateadterdizaosty ahabatiomals paiicatandn apitened Wiowel symptoms  are
habits, This syndrone may begin 15 i.n young adul t hood
aM@TCARES %@%&g-épg@m&sﬁg& ﬁgﬂw festipg algp é%lﬂfq jrgsence of alarm
Thi d ' n i -
Sg%rtﬁgt%ﬁﬁ, bRLE of sz;@%on"i’s hedoge ﬁ?%gdd SRRE st

pes’ of |BS have been descri’bed on the bas
t Aestp meagommicludn tcobynptopys dinaputéd somegragtyi plathicabdomen and pelvis,
pai Ln the absence of "alarm .synptons, such as
¢ audpartije plics PES Smaflr J8E IUTSHE st i nal bl cedi ng, a
limted workup is needed. Once a diagnosis of IBSis
madel- IPSTER SSWRHEYME r eat ment appr oach 20 can

effectively reduce the severity of synptons. IBSis a .
comon THF s@Mpernds pag duagihods; f phisvaramier may &y meedefor treating
\Y; . e . ff . 0, . .
Ra Rl 0T A U e SRS RNGH] i Sl P lresse
I mystamnic( deoinwaliee eiscade, ,wiHBIDG)tects predomBSn#éy coiddtcsagedr women

between 2.4 mllio d 3,5 mllion visits to. ) )
pﬁ{?gﬁ_afﬁ-faﬁ@als etio Yeblr Althqugh g 10§ S°en {hall figst Rcbtiips childhood
Coridoha o3 20y 1t 38 ShArRQ8E R PSS c R infil tB@ioh Sind estruction
one of the nost conmobn gastroirnteéstinal conditions

s eé thehgxogrinergtapds awleclp laysindiltaated bFEvneorvancleat cadls .including CD4+,

R DB eEHn Rt Mt (JepstRe”vito 208%hde Ay syitelandutar

S Y4¥RicBi®), mBffesanion Mré BedhBS ofit-8ifird S REchtl (RHsRH ABNY2001).
wor kdays and are nore likely to report being too sick

to work (Drossman et al., 1993; Drossnan et al.,
1997). 30 Moreover, those with IBS incur hundreds of
dollars nore in nedical chargegthan persons w thout
bowel disorders (Talley et al., 1995).

td¥&dolon cancer.
s of



No specific abnormality accounts for the exacerbations
and rem ssions of abdom nal pain and altered bowel

whawongs2ekperi enced by patients with I BS. The BUDUS1009041177
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theory of |IBS suggests dysregulation at multiple

| evel s_of the brai n-qut .axi.s. snot | scer

s por SIRE P anB] B REr e T ehat p ot b e Gggsson e al.
n@DQ’BU%hﬁﬁs&zﬁéﬁ é@!@ve aig refhQChiRHoRRHR oRkile &geﬁ Interestingly,
i pl i'cated. In addition, psychosocial factors play an

i ﬂworglmlanomﬁﬂtyatqtﬁg inobame Albﬁmnhralclqsqdlyemscmble reetopid tlymphoid
hasi I oglgc been1 tcon%lder ed aad a@% 4 nal nters)
pAUHOFLREL’S 61 IFB§ FHn gy | e o%fgﬁ’c‘toﬂbc centets
l maﬂeﬁmﬁwo@w &1, 2807EdntRAsekeen0GH MBS, @clopicxHOs tuerdeﬁﬁed as T

patients with di ar r hea- predom nant |IBS than in

pakd Bricd aghisepiay ef prodfeeing ¢qblétW16ha p@teedﬁpﬁ]@ﬁtcuw dendritic cells

?tlw&] ag{l\ﬁaq?(fneﬁdao%elﬁr %E]Xsp "%Th(eg;’!‘:i e % ruct, I]e% Sf%}mal ithin the target
1es O i nt'es UI‘ ng ast e

prissengso glortRot Immbnsﬁerleprepeﬂl@s cwltlsq)arcﬁdtl@o rmtfrawdalndh@dies (anti-

and r ol onged ted contractions ha§ been
8961 b %Ptb%%@ 5) ésg rfl?mpesa@@mﬁ% 2HE)Phi I 1 ps,
1987) 1 @Y 8)s&hi€ éggfﬂlﬁﬂﬁeed@ﬁdg \é‘ﬂhcthrhs'ﬂ efgé’tlof’srcntllcal for ectopic

contractions ‘nore often than ersons (Kel
afCsPhavel bqes, idé@&ied. I{memlchmﬁnd%naihnﬂsueSZWh)GEhme shown to

nmotiJity findi unt ,for the entjre

st ek sas e TSt (GG Mg [IRmph@SntLLE B (stqcted on
ofoltibagechadi Mt BafiR ARk E‘%¥l¢8dﬁl1ﬂtﬁ'§atrfa&bf ression analysis of these
abnormalities (Rothstein, 200 Patients wth IBS

hanaytcs cd@aﬁed &%k 3 javd tiyl- BoaSVTIhs cehiary paﬁomnessmmﬁlemg GCs in

voIV|n dlstent n_of t os
v TR e B B R D e R S Tx s
b0 a4livagy @lands &RSWees sabn Vol plaP nMEksthtapusle inhﬂl@ inflammatory
control subjects (Witehead et al., 1990). These

patdcewt by mesrwiting B o dopalial theesferspronbbuging de mploid neogenesis
S e n proposed to
e%%{%t%plf rﬁcsfop éwn%%lél%osﬁ(staioglr%ﬂesg%n%%\é 2(Iﬂﬁiept ors in the

Vi sc§ ?, may . have increased sensitivity in response to

di st PENY i ntral uninal cont ents Neur ons | n the

ve i ncr

d | f t
ovc: ¢ aBAr Ry ophts i T hobopf siRtirbaton BRE TG for wreating

p AE@SSWNE pQriaSBN PG ANSs 4 2hfHRk dkéh HiRYRE BEELa(ikY SSSMMAmMmation
al ., 1997). Functional nmagnetic resonance inmagin

sth@@ affecthA\te Qr@@éﬁ@?mtwfsthemlﬂeﬁ Atateopgraratipnnpt hetwem g&l and 7.5
t atj.ent in
S PRURE' Spo B UOLE Yt LB BOLS MT AREBAIEL YRR e

ceaddlsl It apPedrestpansgudlly il npddsnind|femeles. #sosdsigddeus when skin cells
(Mertz et al., 2000). Increasingly, evidence suggests

a drisklyt TSN shameerigie helot e spigess fithepkin aad aH@ upen the surface
SUPRE {Hl%g)tha%‘éeéh%ﬁ@{bt m3furd BR llgftﬂngmeﬁ{e}‘lt ﬁéﬁoogélfeﬂstumover)
may play’a role nasurveyo atients with a
hitgeonyowfa womnthi buteid p:sanam itahayastur aeohlyra tave d(lj?dealh its typical

et. al., 1997 25% re rsis ration of
b &8t n%%?sesszesvﬂéﬂr & a4t &Pﬁg @%@e@ sk grgredgvith silvery
?%é’a@&ohﬁ@ée‘iﬁ{chﬁ hagsh &t sBHl%tlﬁlbﬁFef&{redatBléts Sldqate %Eﬁaq’l@l itch or feel

Gnee et al 99). Recent data suggest t hat
baaeefhal most@fign ontur anrthe plbownginiees, othes pameoithy 1%%@3@ lower

oBuBy s iR Sl BT Bltf ot BRL o afhafywnere on e

hyddpgeRe Bkt hdvasdd Fecha’d figinalllnHE AERailldahd WRIOft tissues of
positive for bacterial overgromh. O the 47 subj ects

wihs geagals gnd @Wldjzpthg gt v hipgsit ng}@ungsqaé ,ﬁqyrth@ gkin around affected
i nprovenent in synptons (i.e., abdom nal pain and

diarrhea) with antibiotic treatygent. | BS may

present with a range of synptons. However, abdom nal

pain and altered bowel habits remain the prinmary

features. Abdom nal disconfort is often described as

cr anpy |n nature and | ocated in the Ieft | ower

' A~ o g e o



15 gastroesophageal reflux, dyspepsia, or nausea, nay
al so be present (Lynn and Friednman, 1993).

wergiig2esce of synptons is not an indication PQF/US2009/041177
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further testing; it is a characteristic of IBS and is

itsel f an expect ed. t f the ndr

eXd'Bfsioy graaﬁaamgm%%@ afu‘% figh pegp n%ﬂtgalts%‘atlﬁ experience joint
P& BH $ MBS Ep DU IRE QFFpRIis S0 aMte MhIcditfheR LN psoriatic
Indications for furthér testing also include presence
ofrthititay: m synpt ons, onset of synptons after age 50, and
a fam y. of ..colon, _cancer,. Tests may include . .
col onollihR IS psh ER STeERRTR S P TRttshewpedfifly involving
peltypsof Wh@te Qﬂédd&@lﬁtéﬂéﬁ@& Todellt PR rsemy,| T @Elld BElg garotect the body
i ntesti ne. Sjiigren' s Syndronme 25The conpounds
rrég%ﬂgnf@ﬁthmﬁ fiscasat Inofhe paye elepsosiassf breckly agtnudnto action by
Y { Y, Xﬁﬂl

rl%tglgecaﬁld\’\%etcgljlt§§o aaﬁ\!’regggsti tg@ @%ggt?oetﬁner C1 L n%lqg mp&ﬁe@s, tivﬁlcﬁ lead to

d nrﬁb;a&eatlomtundho aafp‘le Oirﬁom eﬁ sleih eali. Ly aboud dhettdghsk the o®es, there

le-to-male ratio, 9; gh it can be seen in
aI“t gg’g’%%v ﬁﬁtqrm af RePTEadis| Brﬁ%?é etfgwye Shidead g large pypbar of families
I taft%@te&ﬁf‘@@&ta%fs‘ ﬁtﬁqﬁgﬁlﬂd?&ﬂ&cﬂﬁl&eﬁ th Rifd di éa?i'l%@ RAith psoriasis
30 of t arg

destruct e exocri ne gl ands, I C
i nfalyl totiat ¢ltht blyeremrotioes &dmen ¢ledit skln mﬂrmﬂusn@eﬂﬁ@prov@@onditions

I hocyt es and B-.cel |l's nsson et al., 2002)..1n

R s B Sy R S P Qe ) HahES Gl ipile g dry the
seen. 1 As@NBertdih Mee@binB@t in@Rdfng( JAMEHOANE bR -block@R1)which are
The glandular | ynphocytic infiltration is a
p prsgerelsl foehiph ﬁqmdeor@sw;;@@m tregggenpn puthaeR pr waksics e discase.
when extensive, may replace |arge portions of the
or gahs Inflentiersadiséased y, the glandular infiltrates in
sone patients closely resenble ectopic |ynphoid
m cr os Cougpounds of nhd tpecssall disaloyurg| ma;zisbe( desfolt @d tlas treatment of

SRl IS (OB bt giove,

dﬁ{fb&%s agay BNGsBERtd V@iglgrs%g@tjée%cgflzeﬂr Qk | g}@feﬁﬁ& NS flammatory
cells wth a network of follicular dendritic¢ cells and
acezSpmmeed Fendwnarhplei mifluceda may Thesesc@Ielinfengitnior bfitheslung and

f Eﬁ%‘%ﬂ% ﬁgﬁeptbqu%)agfeafuge;% syhe%?cu%@g{lpﬁwgor orr§1¥esponse including the
agkQasvé PesthREot Tt it ﬁsﬁqﬂ%ﬁﬂneﬂ&‘iﬂ cakidsD)that is the hallmark of
( Sal ononsson and Jonsson, 2003 Ol'n ot her system c
a@tmtSmﬂnrﬁéidmO@e eereBoUNgs OR tlaismmtma@m be ugefpik tnc@rGCflzzs rnhibiting
e‘t:ﬁe Pe ﬁca 1%@%‘8@%‘9 nf’rlev ougI stughe%ui@% ode O%Xtra%/d ﬂlat related
t 1 8sU8s W h re-s i nes
CX@h@@und@CduZIi andDDYOPHt mﬁltﬁt (thél')rcpl[c3t161d eifeBl'¢dinothacrophages
follicular center and mantle zone B c

w&tharf eatle T9g) o Sl Pglian %fesmepatﬁ%é@é n&ﬁatﬂytléé NF-kappa B

a I t o]

Bitid ool Bz AR, EIG00L, 30N, Gk Y8 gentenone
Gpra:sragyandﬁ@(lﬁ)y iiRebie ntita) rChiSh dngd, CXCRD dr /s a00VaPica er al,
glaﬁgs has been shown to play an essential role in the
i A mmat ory process by recruiting B and T cells,
therefore contrjbuting to | ynphoi d neogenesis and
et opi Fhaxmpegutical Bormylatiang g BaBtes §8%d§tml§ﬂa“°2002) .

S. Psoriasis 20The conpounds and nethods of this

i nvent iTbp campowils ed éer prigpent ﬁi@atoswg pyat beogrinainigfared by a variety of
P f :
i&%‘tﬂo@ﬁ' a% g ?acl’];yl &SBPE %n 6%‘[18 Oﬂ#b?g%hedttﬁ n%r%gén%ug 1ntr%%etr1toneal,

okrct)h &)dpandlegl ofvttlad mtemfmalhaﬁﬂst@mono fhebﬁflmaﬁnﬁmﬁldaﬁdty be coated
7.5 mllion people. Al though the disease occurs in al

age groups, it primarily affects adults. It appears

about equally in males and fenghes. Psoriasis occurs

when skin cells 25 quickly rise fromtheir origin
bel ow the surface of the skin and pile up on the

surface before they have a chance to mature. Usually

thls novenent (also caIIed turnover) takes about a

- s o - Y



30 sore. They nost often occur on the el bows, knees,
ot her parts of the |egs, scalp, |ower back, face,

wealoag462ad sol es of the feet, but they can ocRCFr/US2009/041177
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skin anyvvhere on the body. The di sease may al so affect
thefln%erna S, ?hetoenalls soft t

sSsues
t e 2gBRAFTE) © Brotect A 8@“?‘?1151%8%%6 VirtiPR qft aceis St natural

ue&&aﬁtnsf&mch lﬁ@aysllﬁhal@teoﬂte ctoafpt)eﬁd eqhbP il SaldoPb & hdifistered by
approximately 1°mllion people th psoriasis

expamueng perfusiontinfusfonarhaatiscose Qﬂvmunﬁrde uces synptons
of art |t| s cal SOr i

ar o 1Ps. “aBuChe BT Bl Slic, e Bl i OB Hpen pgerenere

i attmnﬁstﬁmsh etmma@slﬁeﬁdc@ishiyy fondeat wen@nipoand Y@, of coiihmeister the
blood cell called a T cell. Normally, T cells help

pEemBeund; Wish b AYAtIghih BECVERTiscReivakipr dios exaepley thetth@apeutlc
c PS | S I 0

23fnRlnRg b8 R loREl o Bl oh Rl for example,
i Mmmdsﬁﬁpmﬂﬁﬁentmhﬁimdcaad:aﬂp dcoéptableredilventsaimdiude saline and
rapid t Epver of skln cells. In about ogne-third of

t ﬁ%ue@ag uiter; ypdptions sLigosomgs| ipclpde watey inspil ga-grates {QE emulsions as
R er of famlies 10
a?%ECEggﬁﬁénggﬁﬁpggﬁg%gﬁgaﬁggagsg?gﬁpgenes linked to

t he di Jbaseherfmopte cantpoupd omagsi @sarape natmossteledt parenterally,

there ar e nes_when theit skin rse t hen
BB dle et nan c1oB eI ok g ATE. {PAPEABES iAe taerepared in
%fye@fot 0ﬁ§uld81§cn§aﬁyle§@ GIFBANGRAT hiiktGrck BERoL RAN I ¥ils. Under
0, certain medici nes, i ncluding lithium
anctilm &omw;@rksetvfsetor\%ﬁ e e&eetlpseer@ptlrb@@nsrmay porymnisl prosprvative

ressur er _an outbreak or worsen the
SRREh T B o R ol cae Compounds of

t he pr ehg@iaceitial o sit@is baiitdbRl Wr iifjcttablct heatiABle sterile
of infectious diseases, |nclud|ng viral and bacteri al

i Afesous spltions (Wire avaigiowauble) ehdispareens ak stgrle prwders for the
a r

§$ﬁ%&:l?naaﬁgorl¥¥ ) gpsp%tzogte(gf At 1@5&%1? esoﬁt¥18§1f§?e§f]1§%ersmn In all cases,
Cﬂu:S@)nﬁiﬁMﬁll’oﬁ sk barwstd o mﬁsttblaeﬂdum ttgtharwtteaetﬁaaeets@rsyﬁhgablhty

- Subionsanust AE PO gEHEe SHRURERA! DGR gforide and must be
g}ilretséﬂ%@ a@ﬁﬁét%&%ﬂaﬂtlﬂﬁgk&cﬂgﬁ f tnlﬁ?footg%ds% Qh la@®akteria and

sepsi s ition mpounds of the invention nay
bétmgeelehlle qarrleuhqaediel zyscolntntmrtdimrMmmedptm catttammgotfor example,

vi ral Vi ou es have de trat
t K&ty QX%GH?GIH ¥, . sP @@D%“% a%h‘/“io ‘tq“ffe]é?(’lyethylene
zgglcbp aﬁd M lﬁkfe) KLivat1 & iR GFeQ mt@eﬁsan%i&e%é@m&@ ghe Bloper fluidity

O her studies have indicated t i nhi bition of
Nparké?pgaalstagtegnécm eigprag DnHicbige oinklageting syély as lecithin, by the
lLication...and t ent epone pro l and

anlttethange Pf the re u11redt pPe{:ngll QPEMH G casel\9El slpel% on itndnbsy the use of

vira rcation

2@1&?actdﬂt§ @Préfentibn of Zﬁwwnon\bf%ﬁfdﬁigzﬁtﬂiﬂlﬁ &n be achieved by various

Fornulatlons and Rout es of Adntnlstratlon 30The

canfsateaisl and rrbfypeals agrntsdifoe (coample, RasRbeRS, chlorobutanol, phenol,

a%@o%étﬂt eﬁl\?é(rogalvéﬂf e Yikof Id%ﬁhf O5es, Gt Jilt b@ﬁt%kéréfbl@ to include
I'nj ec cutaneous ntravenous

|nmummemgmﬁmeﬁh-exmﬁp@ sigape nabidivgn oshldride, nmup@yﬂﬁMKﬂssudtas

adm nj strat| 0 the active corrpoun be coated in .
aTHgpEel #d f%gt‘i‘? olb&ic FPRPYouhEP ?lf%ﬁn PRRPHER b rihg fnjectable

a
e G el & Ll Ao FRRE R PLULE o Reition ap gy which
bylclepmnatisorptios, foe exansplomluminusi monastcagtd psgadster. or wound

site. To adm nister the therapeutic conpound by ot her

than parenteral 5 adm nistration, it nmay be necessary

to coat the conmpound with, or gg-adm nister the

conpound with, a material to prevent its inactivation.

For exanple, the therapeutic conpound may be

adm nistered to a patient in an appropriate carrier,

for exan‘pl e, I [ posones, or a d| I uent Phar maceut i cal 'y

T . o o S T r r



10wel I as conventional |ipo sones (Strej an et al.
1984) . The t herapeutic conpound nay al so be

waetbnieter ed parenteral ly, intraperitoneal |y, PCT/US2009/041177
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intraspinally, or intracerebrally Di spersions can be
pr epar in.gl rol, liquid Iene
P b Sterti e TG Seturipnr G o8 Brehgiedpiea et the etapeutc
CodbbiNg RS reghRéPYROBNGh WS EpprbNERE sAVER Vi dﬂérb‘% art%bmamn
contain a preservative 15 to prevent the growh of
o€ ringnediants sergumerated abpnar n@acecunnedalfolbmmiobytﬁlmred sterilization.
g‘ic rag i Lalecta Epare g Lol Udg gtgtb A& hound into a
solltPors™ {RAAE? %PEP WHPEyPetiae ErBrs AP
stefild earplemahafich fcofitatnlea B4Eie NASTRNSO Wsedird Paidathicoreq@fred other
sterlle |g%ectable solutions or dispersion, In al
c psedicnty drosp iy | uBETaied ebeye. sietha easgref werdle paavders for the
f t
| Pl By Sy Aot OR o RO P PERR, rolheD el Sution e
aﬁﬁiCIElhDﬂ@g% arddreaasidryirg Wh&$1e5fwld§i apgaidassf thbactive ingredient (ie.,
cont m nating actiqn of m crQorgani sps,such, as
@Ptaaelgmcwd) his aeara;dfi%ton afesped @edicnd fforpa previously
dkéﬂﬁ;ﬁh&@uﬁﬁgﬁ&ﬁ%e&ﬂfa'n'ng’ for exanple, water,
hanol yo such as, glycerol, propylene glyco
and |i dbe cﬂl_lq:vape)aat fephpoend) tarc bé oreé]ydadnhlalstdrekb)for cxarnplc with an

suita .e xtures thereof, and. vegetable oils. The
ptlt?ﬁtei? bkt S8V DAIRERRCE nDa. he 5Pl RpIBung gnd other
t RRr&tientOtnad LRAGd BEL1Se8 In @shak® 6} td¥t BhelPYelhthie capsule, compressed
mai nt enance of the required particle size in the case
otntdutglpietSS oo inegidoteiedt diecatiyeintd thaistlaeetandist. For oral therapeutic
ven e_action of m,Croo

1§t1&1%8n {h tﬁ%ragcugﬁt c%g)é)%tgg iy {2‘% éncgmor%t % é}\gﬁt excipients and

ag@enit $n tﬁ@rfoﬁ%ad’fpingcstfb@d aneas, bedthpradet arethesphemales, elixirs,
ascorbic acid, thinerosal, and the like. In ma

C A4WENSions, WyTUpshevaleies @ndbihe bk i ndheiderantags o@% il therapeutic

<G5l B BIRA S USRS ARD 60108 Oyl i, T

caimmpost &fi the. th&apﬂtmngedtmbﬁ@ fpsuchnthefaptinécallpjefublbb@positions is

co itions can be hrought . about by including in the
E%UBWFVWHmaﬁ%ﬁﬁéﬁﬁmhﬁﬁ@ Rtagadays absorption, for

exarr‘pl o is BB %&ﬁt@rtétfgm‘ﬂﬂatg%a?én't&al compositions in dosage

Sterile |nJecta tions can be prepareé)ﬂ§

| moibfpor &iri aage oh edmtmmtlapelmtand: ugidorpuynef dasaghe Dosagaiungdform as

amount i n an ap ropria .0l vent th qne or.a

cOWR R FeTsr at%e ke Sl sdogy ynitggy dosages for the

I 86ledteeh bE AchRWesadiYurfii bdR4iBthgSt BrcdbleARinb®Quantity of therapeutic

Gener al | di spersions are prepared by incorporating
t hernpnetdéwéqmtcd toprpduasdthe dessred therapasitic [eéfeetainrasgaciation with the
mhlch ﬂtalns agi.c sper si ? um and._t he

uired pha acgutica 181, h Fhecl cterh or_the "dosage gnt forms of the
req I're er |ngre ent's Promehose entner
alprgtiond Bretdietaassy &fd &t&ﬂi_y'@pﬁﬁt&ﬁ'ﬁéﬁ (f)ahe Tuhﬁ[uc charactcrlstlcs of
preparation of sterile injectabl e solutions,

pHhsTBPIRBRIICEORQYNG A e Partienias theagreupa sffehtel b9 |aﬁl}}e‘&‘n1d and (b)
f t

: F]Igefl%‘élltg%&tﬂs qghéggtfttct? ﬁi’efé tg{%g)ff acg ?ﬁ@cﬁ% gl‘[l)cohu% %&ﬁc‘uﬁg compound for
adda trdaonalt ofleseleedd coglithah @t patietm a pr evi ousl y
10sterile-filtered solution the

. The .
t her apdlif fReransHo eoraPUd By dhabs ﬁralatﬁtw%toet%&y tq gye skin, eye,
eﬁf‘”ﬁﬁlc%sa V"'Alﬁr@a@wblge it 1odhl 48RPl 8 RSSt N Id@sk?tlcﬁ thc therapeutic
edi ble carrier therapeuti ¢ conpound and oth
i ngmpolirelnhsy bagdminsterodbembhlogen in ady-fpraydir or a@osfotl formulation.
shell gelatin capsule, conpressed into tablets, or
incorporated directly into the subject's diet. For
oral therapeutic 15 adm nistratyson, the therapeutic
conpound may be incorporated with excipients and used
in the formof ingestible tablets, buccal tablets,
troches, capsules, elixirs, suspensions, syrups,
mafers and t he I|ke The percentage of the

o o g, o o o "



The therapeutic conmpound may al so be adm ni stered
topically to the skin, eye, or nucosa. Alternatively,

WO pooboeRl8 del i very to the lungs is desired thePCT/US2009/041177
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t herapeutic conmpound may be adm ni stered by inhal ation

in a dry-.powder or aeros | . formyl ati on. . . Actlve
compourLVarETIRaHId SicopGRTet (et dBaRFispYy SHecive dosage
efsﬂiﬁeiewecod%@fg@ w{oﬁﬂl&i eRlocided No@E A c%ﬁﬂi%'oh' AN a patient. A
assom ated with a condition in a patient.

f tlneraapletmally affbgtlx@fmm’weMﬂ redupesethe aabmyt ofeyopeans of the

A T R, S o T ReafiGRPLL 662, it Peferaby by at least
paBd4ab], wv&ym@te {Jl%ﬁéiﬁblﬁ bya aabt U 664 d @I Bmore preferably by
preferably east about 60% and still nore

p%ie@ﬁtawowt W%afelilté‘é’sto uEEedgaiyacty. afpy examaplantheetffisery of a

%’1&158411% %Ji%e CYANRLE in taP ?%Iﬂ' 1%88@’1 steﬁhﬁ}%my‘lg ¢ pictive of
bé eval ua in an ani ma mthat may be
peffttiacy i ecaifngetht idi®aye innhinaat sumg etshﬁe @hiehsWtdnis shown in the
hunans such as the nodel systens shown in the

eX&HPP lesand-drawingsi ngs. 10The actual dosage anount of a
CONMPOURH. OfcridlCddih %{Ho i $¢! PLEBoRAd Coqnfﬁgsgrteké?l@ disclosure or
conprising a conpound 1}1 the present disclos

adompostiar edmpnsmgsajbpmpd)undayf hlee qimselttmilﬂ@dsdng/ administered to a

ph SI cal @hgd dgg%/}'@ 93%, oIPChyél&ﬁ@ $E}ﬁy5?‘ﬂc%10i%3s/ Bgf stch ds age, sex,

d'b§&3}a$&%1%1ﬁ' §Qctifyedt 868adifbiL thO USpObr ARRBEMI B&RYE treated, previous or
t herapeutic intéerventions, idiopathy of the Subject

anenaurenh therapgtiec gftervsnticignidippatinaol dhe stbjegeandaen ¢he route of
d arti san

orn RS T3 st B o Clnehio AR rgaen The pracione

t ygzbealibly foehemmisttatiohewtionpenatly alcd@mi thRrCEdnéentration of active
ingredient(s) in a _conposition and aggr opri at e dose(s
&l

fargr@ch@lt(sm ¥ PorBesisubinscappromiatednsage farele b@“ﬁ@!ﬁh@#‘?ﬂ@?t The
b TRV ly
o Sotst? et ol NS o A Bt EERE oo By complication
from akAmwtffe@n@@érnmgit kgyltajlyabﬂaluiar}lﬁﬁﬂl %uﬂ@bkgmgfkgqmabout 1000
abo t O 01 bout 750 , from about 10

e PR BBRM abp%ﬁér@ g from ﬁbq%gwpang/kg to about
a t
@?ﬁ S ﬁ%‘lﬁ%"%?? ; &%“t‘gd%%f’%?@ SO R PE0 mele 0
oabomi r1S8engkalin day sr @dE@ dns:h agniofstrepenssdilyf fo:rhme roceveral days

of ,adm.ni st.rati on t ctars di sc e e
9T BE b oL B ot P RO S TR e Bop i ised above).
p@fthéil%ﬁltaﬁllggoﬁ@rahgesllgglgge Mg % H’@@Oodﬁg pe@@@y nI@Otrﬁ?% to 10000 mg
10000 ng per day, and 500 ng to 1000 f
s@pﬂed@aﬁ@p aog & 1e0Hbaigneantday, aveSYhmento 1000] @gspef Wayy In some
al% ulapg %gcril da }Met ahmoaunrt alg] 8 %{an ﬁ)o tgo eg wrerl a range of
pg 8 TRe I've anoun nay be 1 es<ethTan

”U/Sdiﬁigda)@ood)ﬁfgq)drh@yl 500 ng/ kg/ day, |ess than 250
ng/ kg/ day, | ess than 100 %/ daﬁ | ess t han
rrg/ kg/ d&y cffpeirg ampunt g@yi@ hegy bieng/ley daveless thaar?OQ@lg/kg/day,

I t r
kel ﬁi%éﬂt%%%@*‘%éfiéﬁ*%iylw st ek ML A ARIS a5, les than
t e&ahgkepiapior désalbikin ¢O pag/kgdds, It vy a.ltmrrtaﬁdelsa@emnﬁy aege of 1
an moynt t duces bl ood gl ucose. by at | east. . 40%
d{@dngﬁg@ﬁvr &8t @6%351 BEtrdingriregipeHat diabetic patients,
e'fﬁ%oﬁiﬁl{"a%a e gy H@'ah Qﬂ&ﬁg%dﬁe&&e%@dﬂat olhB&E H}Egﬂ'lfegﬁ 40% as

bl ood gl ucOose to a level that is 10% of "the blo
gkompzed [teva unticatedsubjelitabetnethsubmbodiment, the umt dosage 1S an
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In other non-limting exanples, a dose may al so
conprise fromabout 1 m crogram kg/ body wei ght, about

wG2000a40208 anl kg/ body wei ght, about 10 5 PCT/US2009/041177
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nicrogranikg/body wei ght, about 50 nicrogranikg/body

P AR a5 Alporaiiaes f SaerB8tisrk L Pasr tfk Rhoe gligose Lovel

m%fghbndﬁbgygﬁgggtn1crogranikg/body melght about 1
i gram kg/ body wei ght, about 5 mlligram kg/ body

\NEl ght In ethotmont Bmyting qxgmahsk@d@@dlyawvémmmprab dom Blgut 1 micro-

mlligr kg/ bod bout 100

wﬁﬁwggfﬁﬁhg/%%@t welBRl " SbaterBam i oy, aneignodfout 10
\A@n&lagranab%ubdﬁwe@hi I a@d@msbghha@graﬁ%gbbd ab@ight 5Q@Bout 100
m | |igram kg/ body wei ght, to about 1000 ng/kg/b
m@}l@tﬁgraavkﬁg@@ pEpiZhle rﬁ‘bﬂuét?% inisrogane/kamp Vawg&ht about 350

I ti f
QSRR DHREE' Reishl, R8O D0 AR AR eRRT, Right. about 1
r anggmﬁ/kgﬁbodny SNathkg/ab@dy Svengithlﬁgrhm/@bmaﬁy 16)@1ght about 10
g/ body |ght abo rog / body, mel

tam IS5 g@e Wi Yeigt Lﬁ@g béayfw@ 3y V&%&htbe bout 100
a 0 b

Iﬂﬂgg#tal%%gﬁ%odlﬁgﬁtgmBgﬁpharnagg%q (Qgﬂbgggﬂﬁoﬁbmn 350
omlﬂigmerkg%)edy weight, ogone Mymmmkgbodpmeegtanpb egbout 1000

t, about 0.1% of a ¢o. d of .the pres
BRI EnSide 8 Ak BrputRRDR GO cd S BB d bolegerein. In
ph@ﬁ-@iﬁhtl b SEnRY & 28raYIc GHIR SR tREAWERAs BRSO herdh b Pange of
about 75% of the weight of the unit, or between about

28bauto Sabmgtkg@»@b fvmigléxatmlaboutanld)oanvg/m’@géy devdighibl @bout 5

therein e or e.dose f . the.

PR mulpbae & gk cier By o iy SR EReBp gt YBHTEIS con be
Oﬁdﬂi’ﬁﬂﬂtbﬂéhGoa@&ﬁ@ﬁth@@ﬂnfb@rsdﬁh@%ﬂﬁ@&vdoy one of ordi nary
skill in the art enpl oyi ng no nore than routine

exper i ﬁ%n@eaftaubn%mb@lra@m%xanph@‘ma@@ﬂ}cebt@mawltl@é of the present
a bel w1

| ﬁ{pgfra\lsllzl{egt{la? nQeO 6P < gﬁ-hnélﬁ,t gtt 1e§ﬁpa{b%ﬁ{ FaYE o « CofiPMtnd of the
a@msmtsdlsa‘l@sihr@ nloeotherdaylbodlments ﬂ[feecﬁgmmdef ﬂl’(ﬁ)@rbs&:nt disclosure
adm ni stered on a routjine schedul e. use éugere

r 1Y REPEIER QEINCEN PRPW IS {Qakpuh 7é?§°e?fet|hﬁ1"Y‘F‘é%}“ gt 0 between
p%m%%fto ab DBt 60 %fé%éé&ﬂ aﬁ&%dfgn o HBYBNCABRAS S

periods of tine I'dentical or which differ in
| engt hSirge asrnhl@pg: dme& cbﬂ%ihs epatiudre costempltial Besiratetdne intervals
Far | nstanc h routi ne, schedul e i nvol ve e
w0 SRS EPAT BHITPI 6558 UAYS BGBPYoHY vl STREY difdn the ar
e¥RbloyitY B8 nélAY ShareMRkiMe eRpdrir@XfioneVarsh Elaneydad®jccts may be
every six days, a weekly basis, a nonthly basi s or an
S@dmmysﬁ@gd oo d@@sgs oqﬁlalwe@ksapm@xlglatﬁéy wk&nhour intervals. In some
%r&%kh { lﬁe giede ned &outlne schedul e may

. ‘a minis ere Nnce a da
i Avorve a&ﬁl ISt ation on & tw ce aélly basis for the

first wae l@geﬁt@)ﬁﬂé[ﬁﬁe hymanistatedyorbasbstidfcosche@ver Ak used herein a

nont hs, etc. In other enbodi nments, the invention

pFWﬁnée%h?qﬂ%ﬁ refis tage mEqisicrmpdtderighatsd Qicrigd pfdimpaThe routine

f

%aghllpnﬁ]%us co%flghs%gjehgdﬁo&f thﬁ%g/(ﬁgcélgﬁ? E{égﬁ&% P?fﬂ{}h £84 in length,

eue Hongray hengechadat as pee/cmtqmmmln iFog instegay dicesmitiof selelnle may

t he subject. has eaten or wll eat. 5 VI. Conblnaﬁlog

THYP drmnlstrat}oflil OVHEH & § O CYSY E}%Y ﬁﬁerl?@@(& d&gs gvery three days, every

MR ey % d@fs, LBRIEEEI a FhsiphIg Y

may adaggbaefp?% Jl}sea%’?nr@%g&nn‘%l I‘(]ia%l o%%era Fseg (%?f gg)t |§1\§/8r any st

conmbclaof dayst hemapls tieyc-betwaci Aitemhavwalh ‘éaesprn@t@’mmed routine

{Z[f)aﬁllgghlggt 1?}{7%18 g ?f{dglal %]g ot\%n? ﬁht %\3\7" H-‘ies aifll,yoﬁ;aSIS %l‘ the first Week

conp03|t|ons or formulations, @ the same 10 tine,
wherei n one conposition includes a conmpound of the
present disclosure, and the other includes the second
agent(s). Alternatively, the therapy may precede or
follom1the ot her agent treatment by |ntervals ranglng

o . o
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wWQ\tbniets ati on of the conpounds of the preseneCT/US2009/041177
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di sclosure to a patient wll foIIOMIgeneraI protocols

;g@@&%ﬁ tgﬁaengie{ln taglfslt 919 snevglfa ﬁv%{hg?e%g RO GrnbpéL l?lliegl S, the 1nvent10n

epRREdRdhdthAs a%éaﬁ(ss HRHUARA orENE hES (1P ltﬁedtllkaﬁlgr SPRRLRYs or is not

as necessary. 25Beta interferons may be suitable

s depmdenrtyipan éomdsintakheBaisafos cradpleatht egent den b@@aétem POy morning

nes u e t.he i mmune tem
THBY O § erﬁoavenf}%aﬁgﬁrife&ﬁ o BB B R et S B ST L
S&aser n has be& roved by the FDA for rel apsing

mbipation, 9 gressive MS. Furthernore, the

FDA has a gr ved . the u of several 13- |nterfer
dfign 1o s SeA

ns_as
treat mhe Dds &Sr@av@nesbﬁ@weﬁ’@e@r@% ﬁ&leepresent
alilsapkurk Maly SU98EPLS il¢bidbaBios &lds, és' EfRAde Mblﬁgﬂfon therapy
be at risk of future attacks and devel oping definit

MBlayFog aelxiaviell #ithr & sknghd cmpnuyomqud@ge&toémglm eﬁnrramlatlon that

hlnbc]]]uS(%F ﬁQﬁ{ﬁgeg nglre?vgtgg}sy%o(}gs talgf %I?.F?lg(isltﬁ;glastor%r%jliﬂgttionas at the same
Grigtel (vRBRIN AeloAipRsitidon dndlidek RROMPY AR £the breBe AR MABFY and the
agent that nay be used in a conbination treatnent.

Gpﬁler mtisies the yseerybageni(sl stlicrnativoly éhe ﬂ)@rac@pfsm%gprecede or follow
f fo t are

foun &fl %em ca Iﬁen.‘[_ ?Igrr%gw ra%gl flr%l O‘ilnﬂ%at e T

cells l\/ﬁrlbtﬂﬁ c&ﬁﬂmaﬁonsrmiugaemsetﬁplsyed; Quﬂh@@@\&leflraﬁmmpound of the

harnful, pro- 5 inflamatory agents to beneficial,

aﬁquemnfhsglﬁﬁoaﬁ oty “Agetids “BhateDigsPks t & seeqidgly agent, non-limiting

| GLL AR O b LIRS Anot her pot ent i al

secondary agent 1s mtoxantrone, a chenotherapy drug

used for many cancers. This drug is al so FDA-approved

o 1A NB/ R G P7he 4B aiirEy BAGR b BRE SAABB

MS. It g/g/Ehvengifa/Bt r ax%@uﬁl Y. aAlypisal |ypayar y B/B/A/A
three nmonths. This nedication is effective, but

| i mit e®/AiB/dar dBak/A/Bxi cA{AVA/Rov ay dive ha’g/Bb‘b’én A/A/B/A
approved by the FDA for secondary progressive,
progressi ve-rel apsi ng, and wor seni ng

r el apsiAdeniheihiidn 80t ompounds HNeHehBEsdOldRRIds@le to a patient will
secondary agent is natalizumab. In general,

n&liw Agnens \maatragolbyfornl the kadmgntsrrétlm 1oh chhmsmecayticalpmiaking into
ggiééﬁu% t‘rﬁe ?%%%é E’f‘cgﬁ o%’fﬁé %?u Jt W“exggct{;cﬁth%b% tﬂ%ﬁ&fe%ﬁ gyéfes would

r 8dugichgd bhfcdeidaupe cel | s’ |nflannatory action on

brai n neurons. Natalizumab has been shown tog

s. gni f Betnintsricrens may (isesuitaklgussrendapy aggnthc Rféle%are medications
Prmreg.l %Ih :1118%%%1 ?Pﬁgn%éwbcgt 1}6 epnreéhfétettjﬂ éﬁgﬁl\@% gglstern They include

[ mtaaaremqmsb and intedabepei ds Beawabn &ﬁs been approved by the FDA for

nethylprednlsolone as a secondary agent, to end the

afct RS sw0 08 seeRRday s BVRMS. aBty &% ithg FRA has approved

C5eC ?ﬁ‘é‘&%ra‘i" gﬁerffe(%n r’\]%s ?tq‘x}eﬁgy%o?ga Hﬁﬁdwh@ ave ex%erlenced a

Irnati on mnt conpou dIS osur

| mgw%tatmmamggg@m afstipie selelogis, sidohh@maabatabticoef fukure attacks
an C

cl adri bi ne yclophosphan1de
and developing definit¢ MS.  For example, risk of MS may be suggested when an

MRI scan of the brain shows lesions that predict a high risk of conversion to definite

MS.
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It is contenplated that other anti-inflammatory agents
may be used in 25 conjunction with the treatnents of

W@ b@ogei2ient i nvention. O her COX inhibitors negI/82009/041177

10

15

20

25

30

used, i ncluding arylcarboxylic acids (salicylic acid,
acetylsalicylic | uni sal hoI|n

nesl u
Cri sal FRYIrade! e Cr GRHYS Pt &-COPTHY SRt ThllTray be used

agi gcoﬁ’i%frﬁﬂ@ﬁ“t@atﬂfe‘ng GIRRLAEER qﬂs%n@y@ hgbdateqréaf kd1Ag4tHeCremitting
aci d), arylal kanoi c acids (diclofenac, fenclofenac,

aM$.oftenaede pEfaur ama, adidsuthriofre rﬁourfdl lurrbyqdmo%lﬁ drug is reported to

ket o fen, naproxe 30 feno rofen. fen
s %fﬁlﬁ%ﬁen,ef”fﬁl o QPerrody SalsFRYER, iRy SEhy ¢ B Jorp fapmful pro-
PidfRnehas e td rben@maplahaqmﬂaﬁhm@ﬂo@acagem@ dpEHRBACHA reduce
and sulin ac and enolic acids (phenyl butazone,

B BN iighpr opazone, feprazone pi r oxi cam
and I soxi) ,
i st anfohgtRpPo T ety el SHE Bl floterapy dipe wsed
I foro@m yucknicéro NThik tthgt ﬂS@lSDCHﬁDAwpﬁﬁaveﬂ f@ﬂt&a&u&ﬂt&iﬂaggressive forms

nﬁﬁqqitléf%{]gerelgg%{n%ﬁ\lélgtg pé ;Wﬁ) ta{s%egtgpn{gﬁ@am L I g);qongeresswe MS. 1t is given
a | S )
ST a0 e 08 S0 e, s
t HeatedbytcaskfiacAbxivay nidNovantaomd has hean apipsead dyitie FDA for secondary

on'unction with the compounds of. th resent
P PP LY BT e Yo e N IR oMiiog MY ase

' nh' bi (A6t tABaldg6EhRIRPE AWt 1§ hab@iYuleb USRG:PBGE natalizumab
approved i nclude rlvastlgn1ne and netrifonate.

Averkd shblorkies the attrehinanti ofi m@m@eu aels embraint bleod ivetsals, which is a
neur ot ran ner e te({

ecbeé%a% gi %I‘ H{;lglu_ll}gt% rlS gq( 818% II%tO t%% @I‘aél}fz H%I'e ucmgatlhe immune

cla@llsl’ ngfh@hAsey action orViehiB mdmlad)ﬂsl t‘Na&alSz!dlﬁﬁtbaﬁas been shown to
sele ilene may be used in conjunction with the

%@ﬁ@%‘/ prughibe digananst of aacks itopropksey by Fqlﬁﬁélgi MSysed
for Pa rr r
rmnoamﬁﬁ(n éﬁ‘%)‘%{ﬂs aosigket?@%ﬁ%B JﬁgB . lﬁgljg%(ndlngh OXi gesnemtrawenous
anoicaytereidshaichi asantthypiesisolmenanoasdondary agent, to end the attack
neurotra sn1t ers noregﬁnephrlne serotonin 15 and

o SRPAF fRhve fowe plagting $efieHd nutritional suppl enents

with r Mrt @&nﬁl%ﬁeﬁt}r%§ fo?r MSr %ﬁ&t”ﬁ{b g ﬁeﬁvﬁptc'o%nﬁftlon with
Par ki nson' s, Al zhei mul ti pl e sclerosis,

anyopowpki ef Heat ereabntsdﬂseiosm’c stnclutheeunnmmiowmctshwbtdmgs such as
ian nnator ot her di seases

OB%?%SE@ﬁgg?smﬁéwﬁgpﬁ@Wg |nvolve excessi ve

pr OdUC'It' AN cBhtcBiplR&! tRitt biher %hQﬁﬂgrﬁmﬁM@ d¥ents may be used in
prostagl andi ns, such as acetyl-L-carnitine,

o@@mu@@@no&ﬂh éwérﬁattgerm pﬁf@s@l’r@m lnvvmttoalm @thesCOX inhibitors may
E%gel ﬂchﬁ)({l ?car mx&ﬁc acf‘l snld%%c a01d ac‘g[glsah é’élc .acid, diflunisal,

conblna I on evera

C@thlﬁféCﬁlh@{ksWrﬂ fridabigyleeMpHeRtE:, Qfen&ﬂ?ﬁit@ ulluferdmic acid, mefenamic

i nventi on. For the treatment or prevention of

cafidermedofispynisasicik ande tiiflyaist ik meyylBkapgirbieidy (diclofenac,
or, of 0

o EAUSPRECO TR feblial O BROR ALARBILS Ketoprofen. gaproxen.

alfdﬂmpmfm Iferibasen, vmp‘mfensmdm[&pfmg tilgirafehicracid, benoxaprofen plrprofen

m crot.ubul e-targetjng agents such as aclltaxel nd
B kel ZOMS DI o 9DEF A E?ﬁl’% and spHiafac and cnolic acids

oY hiRhyBLALSRLU MG eﬁbﬂhﬂgleco "Ulig:ﬁone' I, eg)%z%ﬁ@n ARficam, and
topotecan génci t'abi ne, tenozo t'arget ed

t rexmpinesSet.ee.g, U.S. Ratchb, 025,.B9T.t ezoni b, bevaC| zunab,

rituxi mab), or vaccine therapies designed to pronote

an enhanced i mune response 30targeting cancer cells.

For the treatnent or preventiorgof autoi mmune disease,
conpounds of the invention may ge conbi ned with one or
nore of the follow ng: corticosteroids, nethotrexate,
anti-TNF anti bodies, other TNF-targeting protein
theraples and NSAlDS For the treat nment of preventlon

o I T T o o "



5 anabolic therapies such as teriparatide or
par at hyroi d hornone. For the treatnent of

woeweopyhi atri c condi ti ons, conpounds of thePCT/US2009/041177

10

15

20

25

30

invention may be combined with antidepressants (e.g.,

i m pranj.ne or Rl s su s fluoxetin antipsychot i

agent S'He%arame 07 ean RbcRBest gt ik bShiddiaAERRhtton with
'nhé 4t &u@regt 1nvleht‘icﬁi WBluMAs RI@{dene, ranitidine, famotidine

sem so ium), or other standard agents such as
aand oizgtidisge.agents. For the treatment of 10

b congacH: AR OEHVEFRHR dgEhAN i B UM Bncpici,

Valopifonite HeEniwedinine foaapesdtnint PhAMKeRhd s and other discase in
car bamazepi ne, and topiramate), antithronbotic agents

( €omjunctionsyiie th semPeBYE PTBE iDjesenl Yiscloruranacgaismplpted. Other
( n

SipdtshetBietrSe iBPRIHTHAS HGrpRbRE SRt P b UlEnce approved
f addhaisi ﬂ@sﬁg@ﬂ’@l &8l afewrifonstt ud&cktylohsla@r®iesise dblebitors increase the
preferred enbodi nents of the invention. It shquld be . .
apPPER: at sgusiaRsEe afctdkhaline ¢ theencar terupalt e decreasing its
{ SRARUAHEEy HcShl ARednd Mol exanpl es which ol low
represent techniques discovered by the inventor to
funct i MAAQEB |1nhuh1tdnhesupln astscleeilofe tmhg benwedtin (mnjuamﬂon with the

thus ca O considered to, cqnstitut pr ferre

BESAE A (8 e R TS SRS e FOL AT FITSFSS figase and
a'htfev%ﬁ‘i’él% Gahibfs MbBMmIAE oklsdfyps @(MA@BB %Hﬁ&mme oxidase is an
appreci ate that many changes can be made in the

spwm that fsedvatenths mpnagming ecwpensoyders aweepsndphiine, serotonin
obt n all i ke or simlar result wthout departing from

t A& g?ﬁ ' and scope of the invention. Exanple 1 -

Met hodpiang Mat gitrigibsal 2adpleficitsGrithl @cpyrRdUsdne A @Adreatment or
cell viability. RAWG64.7 macrophages were pre-treated

WPEH eI O r Parikingan sorAlzhigr s, mukanic t schetpey winyptrophic lateral
r n i

OO, Ao RE Srb BN, (PeARory Moved S B coths giscases
I edgenpatbyghesis (thfeﬂmeght)o m(?@llvb ex¢aafivt ptoduviean of either nitric oxide
deternm ned using WST-1 reagent (Roche). 30i NOS .

" RO T B séﬂdmw%as scchiils UsEaHHE opftiageanod| qvgnifg pgimrose oil,
Py Ramid BAL §bsi! pRerdRHEmindMiBmbP eDeu kB@bination of I
|nd?€ated ﬁcen I?ﬂ%nsnand ghbsequ&ﬂﬁ1y %t?ﬁh“ﬁ#géo severa
wattioxidantghay bé ENyl ifi oonjancteddiith thaabmpotmalsrod thendiAnt invention.

| evel s _of i NOS wer uant i fi

ol at | U8 1S RGN AT BeR oL SarocE it O B TOaHgpEmey be
WobiaBind@SvilobREbE ARG bP tiR mbw%gafra&atla{alcu@ﬁo@l%&py agents (e.g.,
averages of duplicate PCR reactions, each wt

t Eviptoxeatgenigeduck as anasclyelensst Vioerisfiast @nhla&tlmtrmcrotubule -targeting
RAV\E §ucgcaes|63|a§l(1)t\§%er gang:]de cgtréeeft s %‘éjn Ird rela%tgmen? S 8IS%EPH and other
191aﬂﬁﬁﬂﬂﬂ-coh’c_a|iﬁin§ or c@ht cﬁﬂldlst | Qﬂﬂdtecﬁa‘ﬂi h@blds tdp¥dBair Otgeinbitabine,
| evel s were assayed % i munobl ot tj n Actln was used
aéeme7olRdpg ef@dmt%ra?te therapies (ggnpiapatadh osivBemidsbevpgizumab,
S t

o OB fat B ECERRLERBIGS deBnfed tolprbioicidn gbhecd [ffpunc response
syarpdimigicandarictlés. penoi ds and 10nat ural products, such

as those shown here: ound 402 can be

Co
pr epar £87 i BPAMSB! P PraYENtiRs: Hgg‘étotf%%ﬂ? disgasgo faRPRYnds of the
aknvehdSo %laz B'p Qgﬁbﬁlted alith (0%9 Qbhord B G ?Jllo@\}lré%( 2&%0’5‘[61‘01(15

Yates et al 07), and U. S. Patent Nos
antti®t@exde3 011111 TE)HﬂF cimtibodicin othrapof tFetdrdeengi proteyn theraples and

' ‘IJ\{S‘ZaArIBrs]C For the treatment of prevention of cardiovascular diseases, compounds of
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Exanple 2 - Synthesis of Certain Natural Products
I ncluding An Anti- inflammtory Pharnmacore

w@aea#i2m anal ogs C0008, C0009 and CO010 wer e PCT/US2009/041177

10

15

20

25

30

synthesized as described in Schenes 1-3. Pi 0c.) f

c,111 1 O\ 6 Qf . Reagents and .

c9K4 Iuﬁeaﬂgn £ 161|ay g&% éwglbined( g\jlthl %tl@rorﬁ}%otw qgeg%les( b?nt qh))lesterol

bgl%%lesl\ﬁkl’l as7 sicg/gug (%% ra&orva?stahm) (dgﬁi)s#g‘f%é?%teﬁ/gt;ltloﬁg é@chces stenting

CeCtaeR@ry apte(y, bypass graftg(g%; F retjle ﬁw@mnt phpstenporesis, ©01@pounds of
95%

281%?1}’16““@%&8%5%20&%6%%Wﬁ5 W‘Sﬁ%”p’ive %%?&%&&?ﬁla DNEI@%%?&’honates o

wagatlie RiRdr@seP¥uck 8 ltSripdhk &Rl or parathyroid hormone. For the treatment of
neuropsychiatric conditions, compounds of the invention may be combined with
antidepressants (e.g., imipramine or SSRIs such as fluoxetine), antipsychotic agents
(e.g., olanzapine, sertindole, risperidone), mood stabilizers (e.g., lithium, valproate
semisodium), or other standard agents such as anxiolytic agents. For the treatment of
neurological disorders, compounds of the invention may be combined with
anticonvulsant agents (e.g., valproate semisodium, gabapentin, phenytoin,
carbamazepine, and topiramate), antithrombotic agents (e.g., tissue plasminogen
activator), or analgesics (e.g., opioids, sodium channel blockers, and other

antinociceptive agents).
VII. Examples

The following examples are included to demonstrate preferred embodiments
of the invention. It should be appreciated by those of skill in the art that the
techniques disclosed in the examples which follow represent techniques discovered by
the inventor to function well in the practice of the invention, and thus can be
considered to constitute preferred modes for its practice. However, those of skill in
the art should, in light of the present disclosure, appreciate that many changes can be
made in the specific embodiments which are disclosed and still obtain a like or similar

result without departing from the spirit and scope of the invention.

Example 1 — Methods and Materials

Nitric Oxide production and cell viability. RAW264.7 macrophages were
pre-treated with DMSO or drugs for 2 hours, then treated with recombinant mouse
IFNy (Sigma) for 24 hours. NO concentration in media was determined using the
Griess reagent system (Promega). Cell viability was determined using WST-1 reagent
(Roche).

iNOS induction qPCR. RAW264.7 mouse macrophage cells were pre-
treated for 2 hours with compounds at the indicated concentrations and subsequently

stimulated with 10 ng/ml IFNy for an additional 2 hours. mRNA levels of iNOS were
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reacti on of conpound 1 and 2 using a protocol nodified
fromthe nethod reported by Dani shefsky et al., 1979.

WQ\RG0en442m8 r oducti on of the gemdi met hyl group RPOT/GE2089/041177

10

conmpound 4 (71%yield), vinyl iodide 5 (95%yield) was
produced. The enone was reduced to ally]i¢c acohol 6 .
aﬁHaI’rS‘rf@ge]%}t aBCR oy s newf?@we 7o (tg@%e isle-trpteds {Rsytimulated
1 : r r I

o e s ROl UGy HE0T 1Y ANRIRUIEH R PRIIAL PCR
c orudiionsoechfvaith Spheare w2ils.(a) LDA, -78 Cto 0 C, 2.5 h,

et ny1 RO pitplomrisers bt ThNas? ey Fhiscat-nestd for 2 hours

i Wifﬂ%ﬁlc@tedrcto@%{?lds( gd Eﬁﬂs.équeq{lgl%ﬁﬁﬂﬁllated with 10 n%_/rnl IFNy for an
nmet hyl phosphonate, -78 C to roomtenperature, 91%

5addmont @412ours 0 Ofasroeht divaBdwére aissdyhé byl idohunoblotting.  Actin
condensat i oln f ketone 10 and al dehyde 11 (Cardona et

alVas ugaglgsy P@gﬂ%ﬁ‘ﬂm . Conpound 12 was transformed to

the megyndiisodCahpShnds NALBehd OF b klpdrndity &. ¢, FIGS. 17, 18),
conpound 13 (81%yield). After protecting the enone as

a theetompoidd94f, thishevemtiph piereetmaparediwith othes yrthe triterpenoids and

di net hyl h 5 i [lent yield (919%.
16@%%[@3‘8‘%%“%%5 é@ﬁ%@l?%c%rgg? ai %Ieg ab(()ve/avver e

ﬂondensed and transfogmed to tjhe target curcum n

nal ogs (Schenme 3, Bglow). The Hor ner Wadswor t h- Enmons
rieacti on betwegn pposphate 15 land al dehyde 9 was fir st
altten'pt ed using Na as base. No reaction wa
observed, no ' dyg to tihe steric hi o@

9. [ feveCdpeld by Roush_e 29

15 N A 'sIF heaction went slo | Ve
clonpou 28% vyield. The (vinyl ioghkg s t hen
tir ey ﬁ +Zn(CN) 2 catal yzed by Pd{®Ph3Y4 (Wi et

al ., ), and cyanide 17 (68% bt ai ped. After
rlenoval of the TMB protecting |gr O@E%OWB%FW,(%HEA)
clompound CO000840as obtained (76% yield from17). CO008

CHC—otrtar g rimoac o LB A goTrrcTacT g oot

d C0010 20 (Schene 3, bel an). ghen CO008 was treated
ith 6 N HCL (ag),

0009 (88% mas ohb
BAF, phenol C001Q! we

c tho ctartina mmtarial fAr Inanaratina hnath CANNQ
~J T AT AL, YAY AV Ev
V\Q\F

ound
realed, Wi t h
d. -of

OH

obtai ned in 630

—=H QO

Curcumin

Ho\

OH

Resveratrol Hecogenin

Compound 402 can be prepared according to the methods taught by Honda et
al. (1998), Honda et al. (2000b), Honda et al. (2002), Yates et al. (2007), and U.S.
Patent Nos. 6,326,507 and 6,974,801, which are incorporated herein by reference.
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ctt Reagents and conditions for Schene 3: (a)
DI PEA, LiCl, 60 C, 20 h, 28% (b) Zn(CN) 2, Pd(PPh3)4,

W@00D14208 mi n, 68% (c) TsOH, rt, 30 mn, 99% PCTYSIOMAN41177

rt, 1 h, 77% (e) 6 N HCl(aq), rt, 14 h, 88% (for

0005 b Bt Bor GRS POl gugie T
Reagents and condit i JABamgategpRgrmacore) (i) k2008,
rt, 2 h; (ii) MOMCl, DIPEA rt, 14 h, 94%

Curcumin analogs C0008, C0009 and C0010 were synthesized as described in
Schemes 1-3.

103



The synthesis of Resveratrol anal og R0O0141 is
summari zed in Schenme 4 and 10 Schene 5, bel ow.

wEee@on#aes material 3 was first treated with | 2PEHUS909/041177

Scheme 1

produce the vinyl iodide 21(74% . The vinyl iodide was
then protected to give ketal 22, which was used
directly in the next reaction. Ketal 22 was
transforned to al dehyde 24 in two steps and high yield
(91% . Aldehyde 24 was reacted with diethyl phosphate
20 under basic conditions to produce conpound 25 in
89% yield. The vinyl iodide 25 15, was treated with
Zn(CN)2 and catal yti c anount of PPh3) 4, and cyani de
26 was obtained in 62%yjeld. Th %%tal and MOM
enoved |Q)Qne step using TsOH
Geteme 5 212223 R = CH2ZOH 24 R
ReCiR¥ R0O0141 20Reagents
a) ¥2rt, 16 h, 74% (b)
(9) (|) DI BAL-H, -78 C, 1
-BuCK, 0 Ctort, 2

protectAon groups werg
to gi v R0O0141 (87%.
= CHO QO d CHe ( 25 R
and caorditions for ScRe
ethyléﬁe glycol, 110 @
DWP, rt, 20
h, "e (

e) Zn(oN)2, Pd( PR )4,\80 C, 20 min, 62% (f)
TsO mn, 87% LHT
[}
=
© o)
O
1
~
J/
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Reagents and conditions for Schene 6: (a) TsOH, rt,
89% (b) (i) LHWMDS, Mel, -78 Ctort, 3 h; (ii) LHWVDS,

wOR109/146288 C to rt, 3 h, 48% (b) Zn(CN) 2, 5Pd(RPIBY2009/041177

10

80 C, 20 min, 42% (f) TsOH, rt, 2 min, 93%

Compou RSB IV PRAGOEHIRRERTSBHY LT 2t LR () () LHMDS,

r erQViRed Rerckehalinareups, We1girge e rpaes 277(89%)-1,, Boeec, 24 h,
gem di met hyl group was then introduced using
L%S/(dleNaBHn o(aﬁ:(flh’éH:rCea(bf’Coh Snh, X3006;e(c) iIMﬁz@u myid2goleal °C, 1 h,

J %.yi e _o d 28 and 29
%9(1%5;1)@@%21%{ J%b?ail el X[E}glirpn]é[ %91 ’ pr ot ocol

descri bgdsHo@m fnhScient mesmp@jndR@QM% vmoﬂiégamsc)y Dicls-Alder
obt ai ned from conpound 28 in 39%yi el d Fromth
nisectipreoiogongrampd dritd 2ausiiitta povtoca! Friodifipddram tfm@mgd sangrted by
c a 0 b

RS by S o P Ao i 1o b Bk eup o eive
r tomflound H2%% (#9ld HHzinyl @8@1&@5 @95%t yicldH wlas ch&Bzﬁcec( Chhe enone was

Imd | TVSC1 84% d DA,_ T
C&%dg%%gtoeqllﬂw a(cph91 (Dm% pg@ec@e{ed élm)a H‘M%@blker (76()8(3)9]45@ two steps).
r tl"he ﬁle\'ﬂﬁgﬁ est@PVival flen M¥Rsfofrhed © dldeh(d0 1@%@9&7‘? Yield).

S synthesized from testostéerone (
Testosterone was treated with t-BuOK/ Mel (Cao et al.,
2007) to indroduce the gendi nethyl group at the
4-position, giving compound 32 in 62%yield. Conmpound
32 was then hydrogenated to get 33 (38% . After the
17- hydroxyl group was protected (84%yield), conpound
34 was treated with LDA/ TsCN (Kahne and Col | um 1981),
10 foll owed by DDQ oxidation to give target conpound
D0016 in 50% vyi el d. D0017 and DOO18 were
synt hesi zed from D0O016 (Schene 7). DO016 was treated
with TsOH to afford DO017 in 95%vyield. DO017 was
oxi dized with DessMartin periodi nane to give conpound
D0018 (79% . Reagents and conditions for
Schene 8: (a) MOMCL, DI PEA, DVAP, rt, 14 h, 98% (b)
H202, NaOH, 4 C, 14 h, 71% (c) NaCN, EtOH, 80 C, 24
h; (d) 210 C, 40 min, 23% of D0014 (from 36) and 23%
of DO015 (from 36).
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Conmpound D0014 was prepared from conmpound 35 using the
protocol 5 reported by Rasnusson et al., 1986 (Schene
W@2009Toizpound 35 (produced fromtestosterone i PCEBY2009/041177
yield) was treated with al kali ne hydrogen peroxide to
give a mxture of epoxide epiners. The m xture was
converted to base-sol ubl e di cyano conpound 37, which
was used in the next step directly. Gentle pyrolysis
of compoynd 37 afforded the correspondi ng
4-cyano- gt eroi ds D0014 (23¢9 d DO015 (23%.
Reagent'éD and conditions for heme 9: (a) (i) K2COB,
rt, (ii) PCC, NaOAc, A\ 3/h, 95% (b) (i) LDA
TsCN -78 Cto 0C, 1 h; (||)_DBQ 80 C, 20 min, 37%
Hecoge anal og HO001 was synttesi zed from conpound
38 ( 5 Conpound 38 was”? prepared from
hecogeni cet ate using the reorted procedure (Barton
et al. _1 O) .~Acetate 38 ¢ eat2d with base,
f ol | owed byoPCC oxi dati on Két one 39 in 95%
yield. 39 pas then reacted LDA/ TsCN (Kahne and

Col | up—1881), of ol | owed by/DDQ oxi dati on to give
targour@ HOO01 (37% . Scheme 10: 40 41
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Reagents and conditions for Schenme 10: (a) ethylene
gl ycol, CSA, cycl ohexane, Dean-Stark, reflux, 20 h,

WO 2%p/14d42)8 3- net hyl - 2- but anone, Al (0i - Pr) 3, t ol RErEs2009/041177

10

15

20

reflux, 4 h, 72% (c) KO: Bu (1 Min THF), t-BuCH,

30 i nRefiRaRy ind Sgnaliiog forseheabon W Dhn T Gl “Caagsh. 70%:
P@lté)CEtiﬂFﬁsc? (h;g 1@531{9111 (8‘1)% ((I2 (19@931&%@%@ Ts&ﬁ{mo%@ 4 h; (i)

aiTBSQé,nmmtia if 66‘V08c£¢h)eBeL11 timgthyl @eﬂtyhﬁfosmlaﬂeysﬁ% ‘((E ito room
nerattl on% /CH2C12 rt, 2 h, 99% (b) LDA, THF,
TRSHEUTC: 9B%C 30 nin: TsSCN, -78 C 30 min, 34% (c)

DDQ b@@ﬁ@@ﬁnd 8@ (@%Wamomauﬂea%orﬁ die 21dbl EFHCAGon HFRetonc 10
Reagent s and condltl ons

f élfld éélthlésrﬁ@ liiCal(dayla pal(; 198@)rfpchamog P Compppd 12 wis trgggprmed to
( hg kr@pylit-gHﬁ)hac%gln%n %559 it Yﬁ% g §1lpgund?’ qgm}_ﬁ% %%) After

metec(tllng) they ehalienas H5e@l @BU, tﬁé%néﬁ)ll Qster NvEChfaagfprmed to
8% i
;E'{i@t{lytzlgh(%%hgtgd{g 1n/3>jce§)ely'§%e(lg (9 1 ‘V} |-ProH, toluene,

Compound 15 and compound 9 obtained above were condensed and
transformed to the target curcumin analogs (Scheme 3, below). The Horner-
Wadsworth-Emmons reaction between phosphate 15 and aldehyde 9 was first
attempted using NaHMDS as base. No reaction was observed, most likely due to the
steric hindrance of 9. Using the protocol developed by Roush ef al.,, 1984
(DIPEA/LiCI), the reaction went slowly to give compound 16 in 28% yield. The vinyl
iodide 16 was then treated with Zn(CN), catalyzed by Pd(PPhs)s (Wu ef al., 1999),
and cyanide 17 (68%) was obtained. After removal of the TMS protecting group and
oxidation, compound C0008 was obtained (76% yield from 17).

C0008 was the starting material for generating both C0009 and C0010
(Scheme 3, below). When C0008 was treated with 6 N HCI (aq), the fully deprotected
compound C0009 (88%) was obtained. When C0008 was treated with TBAF, phenol
C0010 was obtained in 63% yield.
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a) 20
WO 2009/146218 PCT/US2009/041177
Reagents and conditions for Scheme 3: (a) DIPEA, LiCl, 60 °C, 20 h, 28%;

(b) Zn(CN),, Pd(PPh3)4, 80 °C, 20 min, 68%; (c) TsOH, rt, 30 min, 99%; (d) DMP, rt,
1 h, 77%; (¢) 6 N HCl(aq), rt, 14 h, 88% (for C0009); TBAF, rt, 10 min, 63% (for

C0010).
5  Scheme 4
Oy O
EtO —P —> Et0-P >
7\ / AN
E0O O o E0O O —o0
19 20

Reagents and conditions for Scheme 4: (a) (i) KoCOs, 1t, 2 h; (ii)) MOMCI,

DIPEA, rt, 14 h, 94%.
The synthesis of Resveratrol analog R00141 is summarized in Scheme 4 and
10 Scheme 5, below. Starting material 3 was first treated with I,/Py to produce the vinyl
iodide 21 (74%). The vinyl iodide was then protected to give ketal 22, which was
used directly in the next reaction. Ketal 22 was transformed to aldehyde 24 in two
steps and high yield (91%). Aldehyde 24 was reacted with diethyl phosphate 20
under basic conditions to produce compound 25 in 89% yield. The vinyl iodide 25
15  was treated with Zn(CN), and catalytic amount of Pd(PPhs)4, and cyanide 26 was
obtained in 62% yield. The ketal and MOM protection groups were removed in one

step using TsOH to give R00141 (87%).

Scheme 5

| I |
a b C
3 — COMe —> 0o COMe —> o R
=
(e}
L .
22

©]
23 R =CH20H
24 R=CHO

N
R A
: P Ca
_d) o} —_— O
(@]
</O O/\O/ OH

o (25R=1 R00141
26R=CN

21

20 Reagents and conditions for Schem 5: (a) I, rt, 16 h, 74%; (b) ethylene glycol,
110 °C, 3 h; (¢) (1) DIBAL-H, -78 °C, 1 h; (ii) DMP, rt, 20 min, 91%; (d) +-BuOK, 0
°C to rt, 2 h, 89%; (¢) Zn(CN),, Pd(PPhs)4, 80 °C, 20 min, 62%,; (f) TsOH, rt, 2 min,
87%.
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I I
a = b =
25 —_— —
27 O/\ O/ < o/\o/
28 R =CH3
29R=H
N
S
e T 1~
—
=
o)
30

R00142 R = CH3
31R=H

Reagents and conditions for Scheme 6: (a) TsOH, rt, 89%; (b) (i) LHMDS,
Mel, -78 °C to rt, 3 h; (ii)) LHMDS, Mel, -78 °C to rt, 3 h, 48%; (b) Zn(CN),,

5  Pd(PPh3)4, 80 °C, 20 min, 42%; (f) TsOH, rt, 2 min, 93%.
R00142 was synthesized from compound 25 (Scheme 6). Compound 25 was

treated with TsOH, selectively removing the ketal group, to give enone 27 (89%). The
gem-dimethyl group was then introduced using LHMDS/Mel. From the reaction
mixture, compound 28 was isolated in 48% yield. A mixture of compound 28 and 29
(14%) was also obtained. Using the same protocol described for the synthesis of
R00141, R00142 was obtained from compound 28 in 39% yield. From the mixture of
compound 28 and 29, a mixture of R00142 and compound 31 (named as R00142-1)

were obtained.
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10

Reagents and conditions for Scheme 7: (a) -BuOK, Mel, rt, 4 h, 62%; (b) H2,
10% Pd/C, rt, 16 h, 38%; (c) Imidazole, TMSCIL, rt, 1 h, 84%; (d) (i) LDA, TsCN, -78
°C to 0°C, 1 h; (ii) DDQ, 80 °C, 20 min, 50%; (e¢) TsOH, rt, 5 min, 95%; (f) DMP, tt,
2 h, 79%.

DHEA analog D0016 was synthesized from testosterone (Scheme 7).
Testosterone was treated with +-BuOK/Mel (Cao et al., 2007) to indroduce the gem-
dimethyl group at the 4-position, giving compound 32 in 62% yield. Compound 32
was then hydrogenated to get 33 (38%). After the 17-hydroxyl group was protected
(84% yield), compound 34 was treated with LDA/TsCN (Kahne and Collum, 1981),
followed by DDQ oxidation to give target compound D0016 in 50% yield.

D0017 and D0018 were synthesized from D0016 (Scheme 7). D0016 was
treated with TsOH to afford D0017 in 95% yield. D0017 was oxidized with Dess-
Martin periodinane to give compound D0018 (79%).
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rsil C) C) 2?0 Reagents and conditions for
Schenes 13a and 13b: (a) AcCl, MeOH, rt, 72 h; (D)

WORODB21el ite, toluene, reflux, 3 h, 66% (chCIVIDR20CLO41177

Scheme 8

i -Pr2Net, CH2Cl12, 45 C, 14 h, 70% (d) NaOMe, HCQO2Et,
MeOH, rt, 2 h; (e) NH2OH HCl, EtOH, H20, 60 C, 14 h,
40% (f) NaOMe, MeOH, THF, 55 C, 2 h, 41% (9g) (i)
1, 3-di brono-5, 5- 5di net hyl hydantoin, DMF, rt, 3 h;
(ii) pyridine, 55 C, 72 h, 80% (h) 2 N HCL(Et20),
CH2C12, rt, 14 h, 48% Exanple 3 - Characterization of
Certain Natural Products Including An Anti -
gfl ammat ory Pharmacore Conpound 3: A m xture of

ound 1(4.20 g, 24.4 mol) and 2 (2.44 g, 10 24.4

in toluene (1 nL) was heated in a sealed vial at

Tg; 16 h. After cooling to roomtenperature, THF
(1 id 0.1 N HCL (5 nmL) were added. After

stirri or 20 min, NaHCO3 (aq) solution was added,
and 2 XtGre was extracted with Et0OAc. The conbi ned
ext r adt scwere—washed with water, dried with My504 and

concentratge e residue obtained was purified by
col um chry graphy (silica 15 gel, 15% EtOAc in

hexanes) Ccompound 3 (2.84 g, 68% as a

col orl ess YH NVR (400 WMHz, CDCl13) 6 6.89 (d, 1H,
J =10.4 .98 (d, 1H, J = 10.4 Hz), 3.75 (s, 3H),
2.50 (m 3H), .99 (m 1H), 1.45 (s, 3H). The 1H NWR

spectrum s theosane as reported in the literature
(gani shejg%ky et al., 1979). Conpound #: LHVDS (1.0 M
i npTHF, 3]75 nL, 3.75 nmol) was added220 dropwi se to a

Iutlon of conpound 3 (50 , 3.00 ” ) in THF (20
) at/-78 C. After stia or 1 h I (0.56 ni,
9. 66 was added and t W
SS
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=
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m xture was stirred at roomtenperature for 2 h. After

cooling to 0O C, NH4Cl sol ution was added, and the
worzoovs18vas extracted with CH2Cl2. The conbi neCI/US2009/041177

extracts were washed with water, dried with My504 and

S0l BeR o dnont forueRes: b MEMOEDEER R, . 141,
(B84, M)If@o?ﬁaoﬁ Z5chL4 h3713/§ (@TNM:NWEﬁ)Hdgtﬁ@t %4(19@41)@10 °C, 40

ag ain. After stlrrlng
9H0@, Iob) DB didaedo) mdc%f/hef B@&lﬁ Gf@m 3\6)xt ur e was

ot Sl AT MGl i i, PO oo
exdpoaed @y Radriuschiz @12/, Theo stﬁklrr&eg) extdndsduiid V85 Eroduced from
washed wi'th water, 30 dried wth Ng504 and
c ntosierenst BA98Phacld ayag tecasist mitherlKalins idreganeprrpyide to give a
C%{l% 8Pr g%ﬁg %rpﬂﬁg% ﬁ"ﬁé lrﬁ&?ﬂ%?xaﬁg 8'0%&]%(9 'gtg bgge\%olhfl‘tge dicyano

hexanes) t I'verconpound

S Obmﬁ(:)unlili’?l\lMRlc(h%& ddbbt in (BDGEA) sté:j) &ire¢By (@ehtlepstrolgsisof compound

, 1H, J= 2 3.74 (s,

affgr@ﬁ ﬂ(ﬁ‘d@rremnda}ng(:“ -gyapo-sigroils M}P}E'@%) M,D‘i%ﬁ (33%).
141Hz) 1.40 (s, 3H), 1.12 (s, 3H), 1.02 (s, 3H).
Conpound 5: A m xture of conpound 4 (212 ng, 1.08
mol ), 12 (824 ng, 3.24 mmol) and pyridine (1.5 nL) in
CC14 (3 m.) was heated at 50 C for 24 h. After 5
cooling to roomtenperature, EtOAc (20 nlL) was added.
The m xture was washed with Na2S203 sol ution, 1 N HCl1
(agq), and water, then dried with MgSO4. After
concentration, the residue obtained was purified by
col um chr omat ography (silica gel, 7%to 10% Et0Ac in
hexanes) to give conmpound 5 (313 ng, 95% . 1H NWR (400
MHz, CDC13) 6 7.59 (s, 1H), 3.76 (s, 3H), 2.59 (d, 1H,
J=14.4 Hz), 1.87 (d, 1H 10J= 14.4 Hz), 1.42 (s, 3H),
1.19 (s, 3H), 1.05 (s, 3H); 13C NMR (100 MHz, CDC1l3) 6
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wo@Rooeose’ind 5 (200 ng, 0.62 nmol) in MeOH (6 POl/USNE9/041177

Scheme 9

25.0, 26.0, 27.9, 41.4, 45.5, 46.9, 52.7, 103.0,
157.7, 174.6, 196. 2. Conpound 6: To a sol ution

added CeCl13. 7H20 (255 ng, 0.68 mmol) and NaBH4 (26 ng,
0.68 mmol) at 0 C After stirring for 1 h, NaBH4 (26
ng, 0.68 mmol) was added again and stirred 15 for
another 30 mn. Water was added to the reaction

m xture, and the m xture was extracted with Et0Ac. The
mbi ned extracts were washed with water, dried wth
and concentrated. The resi due obtai ned was
rifilgd by colum chromatography (silica gel, 10%to
@6EFOAC in hexanes) to give the allylic al cohol 6

(180792 80% : 1H-NMR (400 MHz, CDC13) 6 6.51 (s, 1H),
3. 77 a4+, J ==1.2, 20 6.0 Hz), 3.69 (s, 3H), 2.34
(d, 1 =|14.4 ), 2.00 (d, 1H, J = 6.0 Hz), 1.42

4 .0 Hz), 1.26 (s, 3H), 1.07 (s, 3H), 0.84
VR (100 MHz, CDC13) 6 19.1, 28.0, 28.6,
36. 0,044 po—~A, 52. 3, 78. 2, 107.3, 141.2, 175.8.

. Imdazole (203 ng, 2.99 nmol) and
.49 mmol ) was added successively to a
I Shol 6 (160 ng, 0.50 25 nmol) in
CH2C12 (3 D C. After stirring for 1 h, NaHCO3
(aq) solutio s added, and the m xture was extracted
with CH2C12. /The\conbi ned extracts were dried wth

TVSC1 (190
sol uti on of

Compglnd 7 was used in the next step w thout
rthe&r puripfication. DIBAL-H (1.0 Min toluene, 0.50
0.80 mal ) was added to conpound 7 30 (194 ny,

0. ﬂﬂ@l) i'n CH2C12 (5 nL) at -78 C. After stirring
for 3 \ DI BAL;H (1.0 Min toluene, 0.50 m., 0.50
nmol ) ded again and stirred for another 30 mn.
K- Na~ e (ag) solution was added, and the m xture

at r oom t enper at ur e until clear. It was
_L.O\h CH2C12, and the conbi ned extracts were
dried with MgSO4, and concentr at ed.
The resi due Q ed was purified by colum

chr omat ogr a Sild ca gel, 10% Et OAc in hexanes) to
gi ve al cohol A0 ng, 87% and al dehyde 9 (11 ng,

6. 4% . Conpoy 1H NMR (300 MHz, CDCI3) 6 6.09 (s,
73.80 (5, M. 3.21 (m 2H), 2.19 (t, 1H, J= 5.4
—{. 88 57(d 3 = 14.4 Hz), 1.07 (d, 1H J =
4.4 M), 099(s 3H), 0.98 (s, 3H), 0.91 (s. 3H),
0\20 {s 13C NMR (100 MHz, CDC13) 6 0.90. 24.8,
26.3 9 7 37.0, 37.6, 43.0, 71.2, 83.0, 100. 5,

144. NaHCG8 (430 ng, 5.12 nnDI) and Dess-Martin
per0| (434 fty, 1.02 nmol) in CH2Cl12 (2 L) were
stivred § tenperature for 20 mn, and then a 10

sol uti on/of ”icohol 8 (150 ng, 0.41 mol) in CH2CL2
(20 A \waB=added. After stirring for 2 h, Na2S203

i added and stirred for 10 mn. The
c&ed w t h hexanes, and the conbi ned

extracts werg washed with NaHCO3 (aq) solution, dried
with MpSH4, @nd goncentrated. The residue obt ai ned was
purified by ¢o chromat ography (silica gel, 5%

Et OAc i n hexanes)~to give al dehyde 9 (128

AcO
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15 my, 85%: 1H NVR (300 MHz, CDC13) 6 9.37 (s, 1H),
6.29 (s, 1H), 3.89 (s, 1H), 2.11 (d, 1H J = 14.0 Hz),

wa2@9/14a218 1H, J = 14.0 Hz), 1.10 (s, 3H), 1.01PCEUSBBY/NY41177

10

15

0.83 (s, 3H), 0.23 (s, 9H). Compound 12: n- BulLi

2.5 Min h . 1.46 nlL, .3.65 mmol) . dded .

i 1 SopROBERHE cheditamnior schiesne, oty (hFeaB( 5t i 4D PC.
- RBO&c, A, e, oi,.r (bh g 13A OTAON C7ROIC @om Ny, hi ﬁer@eQ 83) °C, 20

cooled to -78 C’again. Conpound 10 (500
i MITHF%.5 L) was then added dropvvl se. After stirring

417" rhlSPYETES “aded SRR YRGS BlsaPea ot g B g dscheme 9)

S Tok] dncﬁt38 wadSp ﬁﬁ&ﬂ et itebgchil acddid Glsidgaehe tﬁ@&rted procedure
added to quench the reaction, and the m xture

ekBarin dd/-wl A0 e tiiefpte Irascierisicriidh baser @élpyed\éy é’CC oxidation to
t 0 d

cORSeRia Po B LR Sustihelt e B3 LOA RN, Kabine and
c @lolni, tYg1gntatiogedph PG bkidagorgrl givd Qfget mﬁ@&ﬁrﬂtlﬂmmn (@7%).
hexanes) t o give product 12 (1.0 g, 70%: 1H NWR (400

, B) 6 6.73-6.89 (m 3H), 5.10 (ddd, 1H J=
3.2, 6.4, 8.4 Hz), 3.81 (s, 3H), 3.72—(s, 3H), 3.20 ™~
(d, 1H, J = 2.8 Hz), 2.88 (dd, 1H [9=.8.8, 17.6 Hz), 0
2.80 (dd, 1H, J= 3.6, 17.6 Hz) " 3H), 1.35 (s,

3R g dresterongy Ly — 644 30(

Et 3N (1. 06) ni, 7.62 mol) @@
nmol ) were added successifel Y to a sol ut i on of O
conpound 12 (1.00 g, 2.42 rrrml) in CH2C12 (20 nmL) at O
C. After stirring for 30 mn, (aq) solution was
added, and the mxtur/s-\yvas extract ed with EtO The
combi ned extracts w @shed with water and d

41

wth MgSO4. Afte tratign, the resi @ 3i ned .
was purified ' chrorrat‘crgrapH‘tp roe-gel, 109%™
Et OAC in hexs ng ve product 13 ; 1% : 1H
NVR (400 MH?, BCI3) 6 7.64 (d, 1H '* , 7.06
(m 1H), 6.99 5 (bsy, 1H), 6.83 (d, 1 8.9 Hz),
6.63 (d, 1H~J = 16.0 Hz), 3.84 (s, 3 1 (s, 3H),

1.43 (s, 6H), 0.98 (s, 9H), 0.16 (s, 6H).
Conpound 14: A m xture.of compound 13 (3.70 g, 9.44
mmol ), ethylene gly 0@6 0 nL), and TsOH (0.8099g) i
tol uene (25 rrL) / {I'uxed with a Dean-

appar at us ) 6 6
the m xture shed 10 wi t h NaHCGO3 ol ution
and wat er Hot'edg ‘

t he brown oi
(2.70 g, 3%
added. After sti rri ng for 30 m'n TBSC1 (500 ng, 3.33
rrrml) ded ,agaj h..and sti for,. a iin

min. RSB BRE BALSERI ol SR RhcE® con
nbydlbllﬁ@aﬂ\@SD@)ht-Staﬂd, edﬂmst tI() EI 99% (Hj‘l G-rﬁéthjall-lledtanone Al(Oi-Pr)s,
extracts 15 were

I\/@Cé@ﬁe pttugy 4@0%%‘14)51(9)&?@6511 (11 H\é ip Jﬁqu"eBBQHaraH%‘dber}a%de i, 2 h,

pgg/ @Ac I A heianes?r?%%g@g uct 1%%?;1%5({&9%(1 atm),

43080 Pdl€, TNR, 2 40 0000kiz(f) CDODR), benfn85806°QG ;i) 2B HCl(aq), THF,
6. 72h(g0‘V1H’ J=8.4 Hz), 6.60 (d, 1H, J = 16.0 Hz),

: (dy°1H, J = 16.0 Hz), 3.95 (m 4H), 3.83 (s, 3H),
3.70 (s, 3H), 1.30 (s, 6H), 1.00 (s, 9H), 0.15 (s,

6H). 20 Conmpound 15: n-BuLi (2.5 Min hexanes, 3.30
m., 8.25 mmol) was added to di nethyl nethyl phosphonate
(1.0 m., 9.35 nmol) in THF (10 nL) at -78 C. After
stirring for 15 mn, a solution of conpound 14 (1.20
g, 2.75 mml) in THF (5 nm) wag;pdded dropwi se. After
stirring at roomtenperature for 2 h, NH4Cl (aq)
solution was added. The m xture was extracted with

Et OAc and t heconbi ned extracts were 25 washed with
vvater and dri ed W|th IVgSO4 After concentrat| on, the

I o




Scheme 11:

conpound 15 (830 ng, 1.71 mmol) to give a yellow
sol ution. Conmpound 9 (520 ny, 1.42 mmol) in MeCN (5

workgoose18 hen added. The resultant reacti on nm REUDS200&641177

heated at 60 C for 20 h and cooled to room
tenperature. EtOAc was added and the m xture was
washed with water, NaHCO3 (aqg) solution, and brine,
then dried with 5 MgSO4 and concentrated. The residue
obt ai ned was purified by columm chromat ography (silica
gel, 6%to 7% Et0OAc in hexanes) to give product 16
(310 ng). The recovered starting materials 9 and 15
were treated again with the sane reaction conditions
to produce another 285 ng of product 16. The overall
yield is 55% 1H NMR (400 MHz, CDCl3) 6 6.82-6.86 (m
6.77 (d, 1H, J= 8.0 Hz), 6.70 10 (bs, 2H), 6.55
Q; J= 15.6 Hz), 6.28 (s, 1H), 5.88 (d, 1H, J=

7 3.0 (m 4H), 3.84 (bs, 1H), 3.81 (s, 3H),
1H, J = 14.8 Hz), 1.40 (d, 1H, J= 14.8 Hz),
1.11 (s, 3H), 0.99 (s, 3H), 0.98 (s,
3H) P28 (s, 9:EI) 0.14 (s, 6H); 13C NWR
13) 6.4 4. 1. 4m18 7, 20.7, 24.1, 25.9,
44. 9, “54. 1, 55.7, 64.9, 65.0,
120. 4, 121. 1, 124.1,
1512472, 130. 1, 132.2 5.3, 145.5, 151.2, 152.7,
201. 7. Conpound Pd(jPPh3) 4 (90 ng, 0.078
mrol )4in DMF (10 nl) s added to a m xture of
conpeund 16 (595 ng, Qsy77%wmol) and Zn(CN) 2 (363 ny,
3.10 ) at roomtergperature under Ar. The slurry
was heated at 80 C for 20 mn and cooled to room

erature. Ether was,added, and the m xture was
(wagted with 20 water,_dried with MgSO4 and

ceptrated. The resigdue obtained was purified by
brongt ography (silica gel, 5%to 10% EtOAc in
o) gl ve /produyct 17 (352 ng, 68%: 1H NMR (400

é% (m Zﬁl) 679(d 1H, J= 8.0

‘4 d, 18, J= 16.0 Hz), 6.51 (bs,
N\Hz), 3.90 (m 5H), 3.82 (s,
d Hz), 1.42 (d, 1H, J= 14.0
Hz) 1. 23 25(s 3H), 1 3H), 1.15 (s, 3H), 0.99
(s, 9E), 0.95 (s, 3H), , 3H), 0.23 (s, 9H),

81.5. 010504 110. 3,

0. 15=(s, 6H). Conpound /18 sOH (240 ng, 1.26 mol)
was aglded to a sol uti of©conpound 17 (160 ny, 0.24
mmol ) in acetone (5 nL) and water (1 nlL) at room
erature. After stirring for 30 mn, NaHCO3 (aq)
[sohutNon was added, anfl the 30 mixture was extracted
\M’)t t0AC. ;l;he conmbihed extracts were washed with

wa nd drifed with SO4. After concentration, the
re opt ai ned was purified by columm chronat ography
(silica ¢ /20% to 33% Et OAc in hexanes) to give
produg ¥ (142 nmg, 99%: 1H NWR (400 MHz, CDC13) 6

2H), 6.79 (d, 1H, J=
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8.0 Hz), 6.77 (d, 1H, J = 16.0 Hz), 6.66 (d, 1H, J =

16.0 Hz), 6.59 (m 1H), 6.55 (d, 1H, J= 15.6 Hz), 5.85
W@ 2009146218J= 15.6 Hz), 3.96 (dd, 1H, J= 1.6, 6.BCHE$2009/041177

392(m4H) 3.82 (s, 3H), 1.82 (d, 1H, J = 14.4 Hz),

i ig E %qq}s J_ (‘égdl(tlgns éq_bslch@n@éﬁ gasg %p&bs 6atgérst(g2 Cl_genelra‘uon),
3idH, R, &52 hs99GHD) IHe, ”ﬁHPOﬂ@SHQ:HQdJ%Va@ SORRNTHA, ed] °C, 30 min,
with some unidentified inpurities. Conpound

CG@%B (c)UBPRYy betmsnpr e €d Blemibe d 874; he)d] N)HCﬂ(Iae) S{HHE, HEA£), st, 14 b,
onpound 9 from conpound 8, C0008 (110 ng, 779 was
ppédhced fromconmpound 18 (142 ng, 0.24 mmol): 1H NWR
(300 MHz, CDC13) 6 7.50 (d, 1H, J = 1.5 Hz), 6.76-6.83
(m 4H), 6.72 (d, 1H J= 16.2 Hz), 6.53 (d, 1H J=
15.9 Hz), 5.82 (d, 1H, J 10 = 15.9 Hz), 3.91 (m 4H),
3.81 (s, 3H), 2.06 (dd, 1H, J= 1.5, 14.7 Hz), 1.95 (d,
1H, J = 14.4 Hz), 1.33 (s, 3H), 1.24 (s, 3H), 1.24 (s,
3H), 1.16 (s, 3H), 1.05 (s, 3H), 0.98 (s, 9H, 0.14
(s, 6H; mz 616.3 (MtNa!). Conpound C0009: A
m xture of CO008 (90 ng, 0.15 mmol), 6 N HC1 (aq) (1
m.) and THF (5 nL) was stirred at roomtenperature
overni ght. EtOAc was added, 15 and the m xture was
washed with water, dried with MgySO4, and concentrat ed.
The resi due obtained was purified by col um
chromat ography (silica gel, 33% EtOAc in hexanes) to
gi ve product CO009 (58 ng, 88%: 1H NMR (300 MHz,
CDC13) 6 7.64 (d, 1H, J = 15.3 Hz), 7.39 (d, 1H, J =
1.5 Hz), 7.10 (dd, 1H, J =1.8, 8.4 Hz), 6.89- 6.98
(m 3H), 6.56 (d, 1H, J= 15.3 Hz), 6.12 (d, 1H, J=
15.3 Hz), 5.93 (s, 1H), 3.94 20 (s, 3H), 2.03 (dd,
1H, J= 1.8, 14.7 Hz), 1.92 (d, 1H, J= 14.4 Hz), 1.42
(s, 3H), 1.41 (s, 3H), 1.33 (s, 3H), 1.11 (s, 3H)
0.92 (s, 3H); 13C NMR (100 MHz, CDC13) 6 20.8, 20.8,
25.8, 25.9, 29.2, 39.4, 41.5, 47.0, 56.0, 60.4, 110.3,
114.0, 114.9, 115.7, 118.3, 123.4, 124.0, 126.4,
145.2, 146.8, 148.7, 151.1, 162.5, 196.2, 197.4,
197.6; niz 458.1 (MtNa'). 25Conpound C0010: TBAF (1.0
Min THF, 74 ilL, 0.074 mmol) was added to a solution
of CO008 (40 ng, 0.067 mmol) in THF (3 nL). After
stirring for 10 mn, EtOAc was added. The m xture was
washed with water, dried with MgSO4, and concentr at ed.
The resi due obtained was purified by col um
chromat ography (silica gel, 33% Et0Ac in hexanes) to
gi ve product C0010 (20 ngy, 63%: 1H NMR (400 30 IHz,
CDC13) 6 7.49 (d, 1H, J=1.6 Hz), 6.86 (m 3H), 6.84
(d, 1H, J= 16.0 Hz), 6.72 (d, 1H, J = 16.0 Hz), 6.53
(d, 1H, J = 16.0 Hz), 5.82 (d, 1H, J = 16.0 Hz), 5.71
(s, 1H), 3.92 (bs, 7H), 2.06 (dd, 1H, J= 2.0, 14.4
Hz), 1.95 (d, 1H J= 14.4 Hz), 1.34 (s, 3H), 1.25 (s,
3H), 1.24 (s, 3H), 1.17 (s, 3H), 1.06 (s, 3H); nz
480. 2 (Mtl). Conpound 20: A m xture of K2CO3
(7.00 g, 50.7 mml) and conpound 19 (2.70 g, 9.44
mrol ) in MeOH (150 nlL) was stirred at roomtenperature
for 2 h. The mxture was filtered, and the filtrate
obt ai ned was concentrated to give the crude potassium
salt, which was suspended in THF (50 nmi). DI PEA (5. 42
m., 31.2 mmol) 5 and MOMC1 (2.70 nL, 35.5 nmol) were
added successively. The white slurry was stirred at
room tenperature overni ght. Et0Ac was added, and the
m xture was washed with water, dried with MgSO4, and
concentrated. The oil obtained was purified by colum
chromat ogr aphy (silica gel, 5% {\eOH in CH2C12) to give
product 20 (2.53 g, 94%. 10Cbnpound 21: A m xture of
conmpound 3 (280 ny, 1.67 nmol), 12 (630 ny, 2.48
mmol ), and pyridine (2 nmL) in CCl4 (4 nL) was stirred
at roon1tenperature for 16 h. Et0Ac was added and the

I T L T UYLV V.. 7 N\ D 1 A A1 1 17 ~NA



Scheme 12:

20 Stark apparatus for 3 h. After cooling to room
tenperature, EtO0Ac was added. The m xture was washed

wWoRb/1M2HCO3 (ag) solution, water, and dried wW€TUS2009/041177

My504. After concentration, crude product 22 (400 ng,
949 was obtai ned, which was used in the next step
W t hout further purification. Conpound 22: 1H NMR (300
MHz, CDCl3) 6 6.65 (s, 1H), 4.21 (m 2H), 3.98 (m
2H), 3.69 (s, 3H), 2.30 (m 1H), 1.96 (m 2H), 251.75
(m 1H), 1.30 (s, 3H). Compounds 23, 24: Using
the procedure descri bed for the synthesis of conpounds
8 and 9 from conmpound 7, conpound 23 (185 ng, 50% and
24 (150 ng, 41% %ﬁs Rr oduced_from conpound 22 (400
ng, 1.18 mol). UBlngmthe procedure descri bed
for the synthesis © ﬁhound©9 from 30 conmpound 8,
was produced from conpound
Compound 23: 1H NWR
, 4.21 (m 2H), 3.98
S 00 (m 4H), 1.54 (m

3H); 13C/NWR (100 MHz, CDC13) 6 22.2,
42.4, 65.4 6526, 69.7, 104.5, 105.8,
nd 24: 1H NMR (400 N+E CDC13) 6 9.43 (s,

2 1H, 4.21 5 (m 2H), 3.98 (m 2H), 2.16

(m 1), 2.94 (m ZFD,L1.71 (m 1H), 1.16 (s, 3H); 13C

NMVR (100 , CDCl13) ®|20.8, 27.3, 30.6, 52.1, 65.7,
65.8,,105.1, 107.4, 14B.4, 199.09. Conmpound 25:
Pot agsi um t - but oxi de (790 ng, 7.05 mmol) in THF (20
m) s added to & t| on 06'3 conpound 20 (2.13 g,
7.39 mmol ) in THF at @ C. 10 After stirring

Zi:5 45 mn, a solutf_ compound 24 (512 ng, 1.67
) in THF (10 nm)
i

qqtat 0O Cfor 1A
1 h. wEt 0Ac was
{h water and
gtion, the respdue obtai ned mas purified by
col umm '=tography:¥3|llca gel, 12% EtOAc in

tNo—gi ve product 25 (680 ng, 15 89%: 1H NWR
(400 MHz ¥,CDC13) 6 7.2£ (d, 2H, J= 10.4 Hz), 6.97 (d,

s

roomtenperature for
and the m xture was

2H, J= 1074 Hz), 6.47.(s, 1H), 6.27 (d, 1H J= 16.4
Hz), §.92 (d, 1H J= 16.0 Hz), 5.16 (s, 2H), 4.22 (m
2H),«3.97 (m 2H), 3.48 (s, 3H), 1.94 (m 2H), 1.80

(m 2H), 1.12 (s(- NMR (100 MHz, CDCl13) 6 27.2,
30.6, 33.3, 43.04 65. 4, %65. 8, 94.3, 103. 4,

9 116.2, 127. eF 0, 1%0.9, 133.7, 150.4,
[15 20Conpound ” g the procedure descri bed
ngrsynthe3|s of C gund 17 from conpound 16,
copp d 26 {36 ng, 6 pr oduced from conpound 25

(78 17 ‘mol ). 1 4D0 MHz, CDC13) 6 7.28 (d,
2H, J 0.4 Hz), 6.98 2H, J = 10.4 Hz), 6.54 (s,
1H), 1H, J =46.4#Hz), 5.91 (d, 1H J = 16.0
Hz) 2H), 4.24 (m 2H), 3.96-4.07 (m 2H),

3. 47 (s H, 1.78-1.89 (m 4H), 251.27 (s, 3H).
Compound 0141: TsOH (77 ng, 0.40 mmol) was added to
a solution of conmpound|26 (36 ng, 0.081 mol) in
acetone (3 nL) at room tenperature, and acetone was
renoved under reduced pressure to give a white solid,
whi ch was dried under vacuum (2 mmHg) for 2 mn.
Acetone (10 nL) and NaHCO3 (1.0 g) were 30 added.
After stirring for 5 mn, the mxture was filtered
through a pad of celite. The filtrate was concentrated
and the crude product was purified by colum

chromat ography (silica gel, 15%to 25% Et OAc in
hexanes) to give product R00141 (18 ng, 87%: 1H NMR
(400 MHz, CDC13) 6 7.47 (d, 1H, J= 1.2 Hz), 7.25 (d,
2H, J = 9.2 Hz), 6.82 (d, 2H, J= 8.8 Hz), 6.27 (d, 1H,
J = 16.4 Hz), 5.96 (d 1H J = 16.4 Hz), 5 26 (bs,

PN N PN S V2 ~ A ~ A A Va ~ 1 A~ 7
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5Conpound 27: TsOH (5.04 g, 26.5 mmol ) was added to a

sol ution of conpound 25 (680 ny, 1.50 nmol) in acetone
w@ 29mipisand water (5 nL). The mixture was stiPCBUSADI041177

roon1tenperature until conmpound 25 was conpl etely

i xt ur SR G R TGt B mBor (n FR; THE. 2 b

angodr (dLpyiat hrfms% OQAfjoeﬁu&onmt rm PONM30 Hh., 55%%* dae) 1,3-
10 obt ai'ned maslgurl col utm’ chr omat ogr aphy
( ditirproe-Sefetimetiop Etaomn |IhMlEeQaﬁe§)h (o) pyTkng rSéo°l¢ct2125 76% (d)

SN B8 L EOSER o ST gR. Gui  sbn. 20

5.98 (d, 1H, J = 16.2 Hz), 5.18 (s, 2H), 3.48 (s, 3H),
2.68 (m 2H), 2.09 (m 2H), 1.37 (s, 3H). Conpound 28:
Usi ng the procedure described for the synthesis of
conmpound 15 4 from conpound 3, conpound 28 (280 ng,
4899 was produced from conmpound 27 (550 ng, 1.34
mol ). Fromthis reaction, a mxture of conpound 28
and 29 (85 ng, 14% was al so obtai ned. Conpound
28: 1H NWR (400 MHz, CDC13) 6 7.61 (s, 1H), 7.28 (d,
2H, J 8.8 Hz), 6.99 (d, 2H, J = 8.8 Hz), 6.29 (d,
1H, J 16.4 Hz), 6.07 (d, 1H, J= 16.4 Hz), 20 5.17
(s, 2H), 3.47 (s, 3H), 2.05 (dd, 1H, J= 1.2, 14.4 Hz),
1.99 (d, 1H, J = 14.0 Hz), 1.32 (s, 3H), 1.20 (s, 3H
1.16 (s, 3H); 13C NMR (100 MHz, CDC13) 6 27.1, 27.8,
29.9, 42.0, 43.2, 48.6, 55.9, 94.3, 102.8, 116. 3,
127.2, 128.0, 130.5, 134.8, 156.8, 162.6, 197.2.
Compound 30: Using the procedure described for the
synt hesi s of conpound 25 17 from conmpound 16, conpound
30 (90 ng, 42% was produced from conpound 28 (280 ng,
0.66 mmol ): 1H NWR (400 MHz, CDCl13) 6 7.56 (d, 1H, J =
1.6 Hz), 7.28 (m 2H), 7.01 (m 2H), 6.26 (d, 1H J=
16.4 Hz), 6.07 (d, 1H J = 16.4 Hz), 5.18 (s, 2H

3.47 (s, 3H), 2.07 (dd, 1H, J= 1.6, 14.8 Hz), 1.96 (d,
1H, J= 14.8 Hz), 1.39 (s, 3H), 1.20 (s, 3H), 1.17 (s,
3H); 13C NWR (100 MHz, CDC13) 6 26.3, 26.5, 29.7,

39.4, 3041.7, 47.8, 56.0, 94.2, 114.5, 114.9, 116.4,
127.3, 128.9, 130.0, 133.3, 157.1, 165.7, 197.2.
Conpound C00142: Using the procedure described for the
synt hesi s of C00141 from conpound 26, conpound C00142
(70 mg, 93% was produced from conpound 30 (90 ng,
0.27 mmol ): 1H NWVR (300 MHz, CDCl1l3) 6 7.56 (d, 1H, J =
1.5 Hz), 7.21 (m 2H), 6.83 (m 2H), 6.23 (d, 1H J =
16.5 Hz), 6.07 (bs, 1H), 6.01 (d, 1H, J= 16.5 Hz),
2.04 (dd, 1H, J= 1.5, 14.7 Hz), 1.94 (d, 1H J= 14.7
Hz), 1.37 (s, 3H), 1.19 (s, 3H), 1.16 (s, 3H); 13C NWR
(75 MHz, CDCl13) 6 26.3, 26.5, 29.6, 39.4, 41.7, 547.7,
114.5, 114.7, 115.7, 127.5, 128.7, 129.1, 132.5,

155.9, 166.4, 197.7; me 282.1 (M1l). RO0142-1
Usi ng the procedure described for the synthesis of
C00142 from conpound 28, C00142-1 (a 1:1 m xture of 31
and C00142) was prepared froma m xture of conpound 28
and 29 (2 ng, 4.6 pnol). The 1 H NWR that can be
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10 identified for conpound 31 is: (400 MHz, CDC13) 6
7.41 (d, 1H J = 2.4 Hz), 6.23 (d, 1H, J= 16.4 Hz),

W®e2®9/14a218 1H, J= 16.4 Hz), 2.61 (m 1H), 1.39 $GI/USHP9/041177

Scheme 13a:

1.15 (d, 3H, J = 6.8 Hz); LC- M5 shows the retention
time for conpound 31 and C00142 are 6.52 min with nfz
290.0 (MtNa') and 7.36 min with mz 304.0 (MtNa')
respectively. Conpound 32: Testosterone (5.19 g, 18.0
nmol ) was added in one portion to 15 a sol ution of

t. BuoK (5.96 g, 53.2 mmol) in t-BuOH (100 nL) at room
tzrrperature After stirring for 5 mn, Ml (6.64 n,
06.4 Mol ) was added dropwi se over 10 min. After
Qing at roomtenperature for 4 h, water (75 ni)
RS added, and tBuCOH was renoved under reduced
pyessure. The white soli dI:t hat precipitated was

ted by filtration and washed with water. The

ITd was di ssolved|in 20 CH2C12, dried with
contentrated. The crude product was
lized fromacetone (80 nL) to give conpound
6299 as a $hite crystalline solid: 1H NWR
DC13) 6 5.58 (dd, 1H, J= 2.8, 6.8 Hz), 3.66
: : 2Hp, 1.99-2.19 (m 3H), 1.86
(m 1H),M.26-1.70 (m{9H), 1.24 (s, 6H), 0.94-1.18
(m 3H), 0.87 (s, 3H), 0.77 (8, 3H); 13C NWR (75 Mz,
CDClr) 6 11. 0, 19.3, 28 8\ 2523.3, 27.2, 30.2, 30.5,

an.

31.2| 31.2, 32.0, 33.6, 5,\37.1, 42.7, 48. 6, 49. 0,
51.3} 81.7, 119.6, 149. g
32 (1.05 g, 3.32 nmmolY"§
i EtOH (50 nmL) was ﬁ(gdrog
@®@om t enper at ur e. rea
Fogh a pad of cellte a

Hi xture was filtered

e filtrate was 30
praduct, which was purified

col um chromat ogr aphy (Sili%a gel 5% to 9% CH2C12

Zt 0Ac) to give conpound 23 (400 ng, 38% as white

1H-NWR (300 MHz, CDC13) 6 3.63 (m 1H), 2.63

£\ EHL J= $.6, 12.9, 1 .5 Hz), 2.32 (ddd, 1H, J =

3! 15.5 Hz), 1.92-2.14 (m 2H), 1.77-1.83 (m
2H); -1.65 (m 11H)~=1.08 (m 1H, 1.06 (s, 6H),
1. 05"y , 0.65-0.95 (m 3H), 0.75 (s, 3H); 13C NMR
(75 M CDC13) 6 11.1, 14.0, 20.4, 21.8, 22.3, 23.3,

25.7, 30,5, 32.0, 34.6 35.2, 36.5, 36.5, 38.1, 42.9,
47.8, 50.9, 55.5, 55.& 81.8, 217.4. Conpound 34:
| m dazole (125 ng, 1.84=wmwl) and TMSCl (155 ilL, 1.22
5 ) were added to sol uti on of conpound 33 (195
nmg,“P.61 mmol) in CH2CP2 (6.0\nL) at room tenperature.
After stirring for 1 er ction m xture was
washed wi th NaHCO3 (aq) ﬁn, dried wth MgSO4 and
¢goncentrated. The resitye OBE @Pned®was purified by

chr omat ogr aph ( \gel, 5% hexanes in
e her) to give conpo\nd ‘34 0 ng, 84%: 1H NWR (400

Cholic acid
O
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Scheme 13b:

10 8.4 Hz), 2.63 (ddd, 1H J = 7.2, 13.2, 15.2 Hz),
2.32 (ddd, 1H, J = 3.2, 5.2, 15.2 Hz), 1.97 (ddd, 1H

W@ 20091821%5. 6, 13.2 Hz), 1.71-1.91 (m 3H), 1.1BCWUSH09/041177

(m 10H), 1.06 (s, 3H), 1.05 (s, 6H), 0.78-0.99 (m
3H), 0.70 (s, 3H, 0.66 (m 1H), 0.07 (s, 9H); 13C NWR
(75 MHz, CDC13) 6 0.1, 11.3, 13.9, 20.5, 21.7, 22.3,
23.4, 25.7, 30.8, 32.1, 34.7, 35.2, 36.5, 36.8, 38.1,
42.9, 47.8, 50.6, 55.6, 56.0, 81.6, 217.3. 15Conpound
D0016: n-BuLi (2.5 Min hexanes, 0.41 ni, 1.03 mmol)
was added to diisopropylamne (159 ilL, 1.12 mmol) in
THF (0.6 nmL) at -78 C. After stirring at 0 C for 30
mn, the reaction m xture was cooled to -78 C again,
and conpound 34 (200 ng, 0.51 mmmol) in THF (2 nL) was
addej dr opwi se. AftegJ stirring for 30 mn at -78 C,
TsCM|(371 ng, 2.04 ngol) in THF (2.0 nm.) was added. 20
Aften stirring for akother 30 min, water (1 nL) was
agded to quench the r/&a%tion. The reaction mixture was
agjusted to pH 3 using 3 N HC1 (ag) and extracted with
EROAc. The conbi ned tracts were washed with water,

@ with MSH4 ang entrated. The crude product

ngegzene (15 nL) and DDQ (116
7, 0.51\amol) was &d
£e ed<§or 20 mn a

0 ke red sol ution was
00|

gactyyon Q’xture was \Wasg gd wi th NaHCO3 (aq)

on sand water, then with MgSO4. After

N ion, the residie gbtained was purified by

gmat ogr aphy (s'g [ gel, 0 to 5% EtOAc in

/CH2C1% gi ve DO016 (186 ng, 50%: 1H NWVR (400 MHz,
5/7.84 (s, 1H), 3.55 (dd, 1H, J = 8.4, 8.4 Hz),
1.80-% 92o(m 3H), 1.64-1.73 (m 3H), 1.40-1.58 (m
5H), % 26T(m 1H), 1.19 ¢s, 3H), 301.17 (s, 3H), 1.11
(s, 3H, 0.86-1.16 (m 4K, 0.73 (s, 3H), 0.08 (s,
9H) . Conmpound DO017: p-TsOH (220 ng, 1.16 mol)
was ?dded to a solution of DO016 (95 ng, 0.23 mmol) in

ed to room 25 tenperature.

acetgne (2 nL) and water (0.4 nlL). After stirring at
roomitenperature forgeb mn, NaHCO3 (aq) sol ution was
added, and the m xt uge was extracted with CH2Cl2. The
cenbi ned extracts weng dried with MgSO4 and
c%ncentrat ed. The cryde product obtai ned was purified
byx=eol um chr omat ogr aphy (silica gel, 33% Et0Ac in
héxanes) to give DOOY7 (75 , 959 : 1H NWR (300 MHz,
- 67((dd, 21H, J= 8.4, 8.7 Hz),
&2 52H), 1.19 (s, 3H),
50.86-1.14 (m 4H), 0.78
£DC13) 6 11.5, 16.1, 20.7,

3« 31. 5, 35.6, 36.5, 40.8,
: g 81.6, 114.7, 115.3,

/268. 482 Compolag D0018: NaHCO3 (140 ny,
1.66 D and Dess-Marton periodi nane (177 ng, 0.42
wef e added successfvely to a solution of D0017
(57 10she 0.17 mmol) in CH2C12 (3 nL) at room
tenperalzure. After stirring for 2 h, 5% Na2S203 (aq)
solution was added. The reaction m xture was extracted
with ether, and the conbi ned extracts were washed with
NaHCO3 (aq) solution, dried with MgSO4 and
concentrated. The crude product obtained was purified
by col um chromat ography (silica gel, 20% Et0OAc in
hexanes) to give D0018 (45 ng, 79% 15 which was
contaminated with sonme inpurities. Recrystallization
from Et OAc/ hexanes afforded purified DO018 (38 ng) as
a white solid: 1H NWVR (300 MHz, CDC13) 6 7.84 (s, 3H),
2.48 (m 1H), 1.26-2.18 (m 12H), 1.21 (s, 3H), 1.20
(s, 3H, 1.13 (s, 3H), 1.08 (m 1H), 0.91 (s, 3H); 13C
NVR (75 MHz, CDC13) 6 13.8, 15.8, 20.1, 21.2, 21.6,
21.7, 26.7, 30.5, 31.0, 34.8, 35.6, 40.5, 44.8, 47.5,
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Compounds D0014 and DO015: A solution of conpound 35
(1.66 g, 5.0 mol) in MeOH (80 nlL) was treated with

WM (aq) (3.52 ni, 35.2 nmol) and NaOH (BEl/US2009/041177

10

15

20

25

30

solution (2.5 N, 1.40 nL, 3.50 mmol) at 0 C. After

ond t hEEis gt CoRtigEty BB | fomditly (5 ARInEleOphat, 72 b

C%BbA%g &eaﬁalweﬁy%ﬂum NesHIed c MEVIVEL /Py, N, '1@1‘312C12, 45 °C,

and concentrated to gi ve epoxi de 36
9,14 1199%a6!) NakiNe, 160 ipMedts rt, A 156¢)LNHEQHtﬂC]5 Ee(beHdé 60 °C,

s NsAar Rlshi Uit 055 05 2 4t (b ARt gipromo-s.s-

( dfnéthylhyd¥ntsh, DRI, X B g (ifoFyridind) 55 BCORD wago% e ved Hy(E,0),

ev%ﬁoratl on. 10% NaOH (aq) sol ution (30 m.) was added
ft-ure, and the mixture was extracted

with et her The aqueous Iayer was acidified with 6 N

HC .
SRR S ‘%d‘”’%ﬂ%f‘ﬁ%%q i %ﬁ?@?@‘ﬁggﬁhﬂ% ApAnt
water, dried with l\/g c ncentrated to give crude

37 as whi t e f 7 ate

210°C Sio G Ean TS umr%smﬁﬁ%unﬂgl e Bl te2 cae
r 00m theisPehabliete (The)brBWeattdS6 augakt lvisas 180 r°Cf foed6 h. After
by col um chr omat ogr a%%: é3| lica gel, 33%to 50% Et OAc

i GO IR &M HNpFrHtarcs Adnbpend 0129 Gy 5 Bhweicadcd. After

SR SR PR R R

( edth BiBAG) The 8othbhiel ,exBa35 w(eﬁc wadted vﬁtlﬂ\Yzat(eddiﬂi.edMith VS0, and

p@ncegtrgtgd %%lzg%re(lg%gue ZJ}I:]’am 12175 gr%%;% cplupgn ?_f;ﬂ'r:@%oa(q(ﬁ%phy (silica
2 i1
l\/%l lg“ﬁ%itg)l%cé-lgll{fméneg%o %19e gg’r.lléﬁunzdﬁ%&gg,%é’@lo“];als.(é]-lgcgorless oil. 'H
3AMR (3. MHZZ(QB)CI@), 0 8499d, O6..6 18@.127), 428491 Hﬂ .II.— 10 4 Hz), 3.75
95, 9, 1, 11
nfsz 3§% 50 érm%l) 1.99 (m, 1&5%19@1515 (4:+ Fﬁwﬁhf éﬂwﬁzspe@mﬁs% the same
aso’reggrtédjgl th% Reeratu (ﬁaﬂlsﬁgfzeky & g?lé d, 14 J= 2.7,
3.9, 15.3 Hz), 2.40-2.56 (m” 3H), 1.96-2.16 (m 3H),
1. 89 (€maypolidd 4: EHBIDS (3.06M 12 T6IRAA) 75 mI573.713 Aemélnwas added

o tpdsoR iiad o Sbipuis 3 gima Shoq iy b7 i 20 D) ot 78

CE@]-;&)&G@ sting, for8. B, MP(6.56331.29. 06%&01)3&«%2&(1&8 dhd the reaction
33.0, 34.0, 51 36.1, 40.3, 42.7, 50.1, 53.7, 81.3,

1usxture w4 soirred g4 room1 ganpgratwezfog 124 h1 Afige 1900liceripdusE, NHLCI

I e

MeQtirh ot S wite) wagted Sitl R@@eraﬂné@WinhBMgtsequﬂaioueamfa&rd 4The crude
h. Ether was added, and the m xture was was

watasiuct qtigined g ﬁ@aola%ﬂmbﬁgﬂi%élﬂs) amr@omt@ a%% e@ L«HMPS (1.0
ﬁg‘ggﬁ"ﬂl’gHFT@ 95 G e lp@ﬁgea?dd%étd ddﬂ)%l? gfér %ﬁrﬂ’ﬂgtijar 1 hat-

and concéntrate resi | ne
di78sal Wed (0.66 GH2 C1®) (niﬂbl)’ﬂaz)ls ad\hﬂ%d(thBSeafdfgon ﬁll%remnfﬁ)d gtirred at
and PCC (322 rrfg Jh
room ternperature or 2 h. After cooling to 0 °C, NH4Cl solution was added, and the
mixture was extracted with CH,Cl,. The combined extracts were washed with water,
dried with MgSO, and concentrated. The residue obtained was purified by column
chromatography (silica gel, 10% EtOAc in hexanes) to give compound 4 (420 mg,

71%) as a white solid: "H NMR (300 MHz, CDCl3) ¢ 6.78 (dd, 1H, J= 1.2, 10.2 Hz),
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nmol ) were added at roomtenperature. After stirring
for 2 h, additional PCC (160 ng, 0.74 nmmol) was added

w@paossd2is ed for another 1 h. A mi xture of PCT/US2009/041177

10

15

20

25

30

hexanes/ Et0Ac (1:1, 20 nL) was added and stirred for 5

T ) LS SELEE P, P o o s

re81l4d1UHzpbt4@l(@eﬂ{)\qu%s tﬂl)l f. o:;egs By col um
chr omat ogr aphy (silica gel /oto 33% Et 0Ac in
hexanegomm)lgndv% A onpoun df B@m a0l 4@2129@% 188 mmpl)el, (824 mg,

I2'4 N%yr(fébn (1;/|§|ZE§L) it ) ifrxia was %}e&' E!f %p] Oq 60%8291 h. After
Héboh tgjrogﬁlitg bl;atule E@)@G 8 1mgLSHZa)s adﬁed—ﬁ’l?e ﬁ@(tﬁﬂéﬂ was washed

3|w)1th }ﬂag_&O@ ,f,pluj_qq’l 11N 1]’dCt &aq)g pnd ygatqr) 2hq.rE }hrle(b vgth g\/ggSO4 After
'_Q)ncegtr%@%glb 1%—'&1 q?@&u?ed'_'&/)as & ﬁ%ﬁy rnﬁ (:Mggr%t%rmhy (silica

0fg&18 70d_to GJ%%SEmKd n h\a&nesjdecglw cxpmpamdtb(ﬂSsmgu%%m H NMR
of conpoun in THF
C(408 M §Piq13r)|5n7959 @r Uzls 3n3f6ncs 31%2:& 5044, Hg, J 0 IM Hﬁ}ol )?7 (d, 1H,

30 it Rl PR SVEES a1 3R g JERIE coct o

t he or eR0t1700.41 a5 seash| 7, mio3 loun §7 was74arjlosbed to pH
3 using 3 N HC1 aq) and extracted with Et0Ac. The

conbi n&@mmayad & Yioraaefuwione somaawutd (400rmgvd: & mmel) iadMcOH (6
T
V\%{LI;I nega%ed égélgcﬁ‘? 5 %{ eg n628etﬁ1%0f) fﬁﬁﬁia‘i{&f’@%%&o(%mmol) at

m9,°(0 Alf@r Rtifing fons hilCNilBl-h (Zbeng, @S oindlj @as Wéked again and stirred
refl uxed for 20 nmn and then cooled to room

t EQfpaYoict P8, miph AV ateves dfdad tot the deighien Joix{iEe ey the tixture was
g%g ed @6th oA ' %}ﬂbl}ﬁ@d %J;nraE)Jté“@v%red&zhﬁQd\%l‘i %%C%ﬂed with

ncentrate resi due obtai ned was puri
CMgﬂ@h Chmcbnuimtgmt&phy (Bl ireadwgel gbt8884 EvOACpumfied by colurnn

ai)g)%%(%gr%p?g%l 1§a EDIEE)(}% 1§g o OA;cIO{]‘)n hj:xatﬁ:l\% éyet 3%110 alcohol

2 5 —
( gl(lé(ﬁ}ngj §9<5?01(H§§11§lﬁ J(ero }J/I‘sz C?bc14) %6 5%3_(6 ’ 1@_2}1 87_73(_(1%,21& J=12,
( M0 24)) 3.62.(43H52.3¢ ddl, lH,H Jl4=41—173 2.80 &, HH), J 26.0317), P72 (d, 1H,

(3%—1%? H@ltlfﬁ%_(%¥§§) (ﬂraﬂl(%(glqli @#44@* &ﬁ}/ 1§M%'<38@$ﬁ@§,cmg> )
o5 8OO ot aas. 7G5 p Tkin WA AA93SME,

31. 3, Kbnﬁ)oufﬁllsB aidB9 Amidfzdic (240. 9g, 229 méi3 aid TE'M)SGL (190 uL,
52.2, 53.6, 66.9, 79.4, 109.4, 113,7, 116.4, 120.
1éé91mH@éMWfs asﬂ@mi succopiyely tqup sohsionof( thr jalcohol 6 (160 mg, 0.50

O Sl QIR RArL T AR AR pET Tt g Spfition was

i addxydc h@ﬁxm&t&éﬁﬁzan&&nm wudlid €81,Cl,. The combined extracts were dried

dehyd t 5.0 g ). T
s§vg%é{4§§§ %géoqfé@%ag ’Qt(le%?qrﬁBPW%rﬁg? &%85%%%%@ 7 was
f QEedaf thy n&ftgt%f) Vmeu fithe sgislffzhef&we was diluted with

sat. sodi um bi car bonat e and extracted with
Et 0OAc D2BRALiBA1HLYL. 1nT¢ieeImoﬁmOrtebl @pgannael) exs raé«bddstomnrpound 7

AT e g e i 16 B SR b6 LaTine g b BEmaL-1

a(WiNgen sahédd; 0s0ZmB38.58 ne%%)was%ap@ Win 4hd sﬁﬁe@for another 30
sol uti on of conpound 40 (2.6 7.82 mmol ) in tol uene

5nigQ Kilya wétgatad@@dwéutm s ﬂQgQﬁutaad dhe n(iz®reywps stirred at room
f 941‘4186%1%'?%}{1’[1?' ]{é%@r gy\%ﬁé Epﬁléazf Hfé ﬁ%ld?tl&? C%%‘%mzci?)%tracts were
cooling, the mxture was dil uted W|th MIBE (100 nlL)

and washed with sat. potassiumdi hydrogen phosphate

(50 nm.). The aqueous | ayer was extracted with MIBE (2

x 50 mL). The conbi ned organi c extracts were washed

with water, brine, 10 dried over MgSO4, concentrated,

and dried under vacuumto give crude yellow solid. The




15 mmol ) was added, and the resulting solution was
stirred for 30 mnutes. Allyl bromde (2.78 g, 23.0

wonebii4ezes added, and the m xture was stirred PCF/U009/041177
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Sat. NH4Cl(aq) (50 nL) was added, and the m xture was

di | ted thvvaer and  extracte i.t h BE (2.
el ith WHERS %ﬂb&ﬁB&“§$gaﬁwé<@&%wﬁ8?g e e alfined was

\Mptuhﬁ&r 'bS}ecthrhh edﬂlr&ﬂ@cbg%ﬁ@%mh@@ REENtAtigdA cand hd(a&l@d to give

under vacuumto give crude roduct. The crude

prloduait8 (@8 npgurdi r87%)eidd bwebwm%ﬂ Icme ot g ephyundi®- BOWIR (300

ohiE JECRESbab s A3 RpTRlFD. 21 (i oo @ I P34 18

se& UltH on=qfy, Aﬂthqmﬁm"lﬁ“ﬁ%lﬁQ R4, m99(§ %ﬂ{m@d '313% 0.91 (s,
F (5 nL) at 8C was added n- BuLf 1

I\/BH(),I U0 65 9HD; hEXENR (HlOEMHmﬁ]DCls)T&é 990P4uBj M3 RiK7, 37.0, 37.6,

d st df 20 th
243 Boof et b TOTse 5ol ut  on' of compound 42 (0. 58 g,
1 41 m@HCoN(48bFng 25 T )mMNes a%QMS-WIQBWp%?mdl%QI% 8 mg, 1.02

sol uti on was stl rred 30 min, A solution of tosy
cyemélgien (3128 ¢, mL) Evﬁermmmrd jah rOCHIF t¢rRparkijrontes 2é)dd1@d and then a

(RS 5 PRRL R P M R i el ¥R g Aner
t Qi@ BMPREES,0F, €a )EBthlaﬁl e laadmaﬁiestma fafl] ¢ i@ dricOmixture
pH 4 with 1 N HCl(aq) and 30 extracted with MIBE (2x50

s cxhiected mithnegaeasgard deesambinedsexieacts wershisephogl tith NaHCO;
Sg%ﬂ EOluﬂBﬁ ecgleg\{)ﬂh %@ %%oﬁﬁgéﬁ;ﬁfa?etde‘f’ge ?e@ﬂiug o'bfagneldqrga% purified
p by ichiueth cth)forﬁﬁlbgﬂﬁphy: tyﬂoﬁegeg gP/aE{'()’Aé aﬁl%xEn&é\co gwa &Ddah]ﬁi)e 9 (128

to give c10 ound 43 (0. as a white foa
s8I 857 A Q@R@O@W&’y Bty 53! Bdha 2045 HISQIGHBoHD. 2.11

ol BELna8 0 R AR08 2 1T, 28T g 488 083

adHI@d)zaa(sd9Hhe m xture was evacuat ed and pur ged W|th

H2 (3x). The m xture was stirred under a
for 2 fomppamdii2: pudd (%ﬁrl\éa@he@nﬁfi Hé‘@mméanfmqﬂ@ @fras added to

T 1 d
TR 1550450 LA By ST s
CoEfoudin6831 &as Tooled &0l 8t iChagant. Grompandd 0450¢ e1g33.49, mmol) in

o ) RSt ARE el L. stped 1 (Curton

et o tl@'%f@oi 1 Qg4 11 BendT) WhiiRicWRsd fhd HE@fhndiuf Q4Cstirred at -

, washed with sat. NaHCO3(aq), brine, dried
0\7 & r Cl\fgsa)mthexrﬁdh dsHddrag avesdaddsd go qeerrchuhi@remtlcm eudidtc mixture

Th d duct i
o S8 sncistr Ao (B i o el S ik ipger and dricd
| AR ®1d500d ucter 6bhtenttadionMhe asidie Sfthmadiwa d by column
solid, which was taken up in THF (4 nL) and 1
mEhrogsep gsanhy(@idicp g¢l, 16%do ﬁ{)%tl@tpe%qmshemnea} OBV mdg%ttu (1.0 g,

SPGB} B0 ACAEL00E (IS0 Tl R - 12,0,

dgisedzpves1 (MoSPA, 3i§(§gmemt20qaem ﬁadz gier@dz BRded, 1H, J = 8.8,
vacuum to give crude product. The crude product was
pu7 ofHlme2. 88 (b1 1:3160}17&6 ). dphy(s( I8l étﬁAc?HDeQQﬁéy 9H), 0.14
ye conmpound 63313 (34 ng, 10% as a white foam
sgﬁ 5‘ 1H NMR (500 MHz, CDC13) 6 7.67 (s, 1H), 5.59
(br s, Cblrﬁpou?.ld5ﬁ3 (BilﬂN (HO@nﬂmaﬂmdmaloHZandM(:l@mmwB 09 mmol)
d, J= 19 Hz 20-2.08 1H)
aaye adﬁe@@u((@smgq].y to q_sq;@tla_p 80 oug(ii.DlZ (1_10@5 @4@@11{1%) in CH,Cl,

1@0 m%ab%ﬁo( Agtgﬁh'%m?g/lﬁ%d fin %aﬁé@%gz%(guﬁ%ﬁé%s hddedTand the

solution of compound 42 (0.87 g, 2.12 mml) in CH2C12
(100 nL) was added the 21 gengyation G ubbs catalyst
(90 ng, 0.11 mmol ), and the solution was stirred at
roomtenperature for 2 h. Mst of the CH2Cl2 was
renmoved via rotary evaporation. The crude product was
pur|f| ed by coI um chromat ography 25 (15%

~ NN o NN A o o




30 cooled to -78C. A solution of compound 43 (0.387 g,
1.01 mol) in THF (15 nL) and toluene (10 nL) was

wa@oded4attopwi se, and the sol ution vvas stirred BOI/EBI009/041177
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sol uti on of tosyl cyam de (0.22 g, 1.21 mmol) in THF

3.nL) was add r nd t ol ution was
ST a0 R AP R S DRad Gattocin g hyashed with water
MaXd Wked vml Mésm{e%ﬁ& c%e&ﬁutago O ﬂeﬁﬁ’@@ roetalﬂ{e@ wid{ Burified by
aqueous phase was I ust ed I—i 4 with 1 N HCI(aq

anolugat chaermadgmp oh (SUTBE 21>0%) Emﬁzz)\c i hexapentp gae product 13 (0.78

veeon” B NAAE O LR b d . Jee i 5D e, 699

(&dqﬂg Y85 (Purrfj ek Y1506, é_mad cﬁ{ Oﬁatl%qr AphYs. é42@%3H) 371 (s,
Et OAc/ hexane) to 5gi ve conpound 44 (0.14 g, 34%
wBHD.el 4 o6rdHbI10.38: (sn?12), 208. (8, G(H\)H) Oorrpound

ol G (5 R SR D ol fi? T ol cihylens
cbl (6T en19Ohitt TOOHWASINERIedhdhe BHCHITY rwalkeflinfed with a Dean-

Arter coolin the m xture was diluted with MIBE (50
miSjark wardiays ithhsAfter seplicado Q@M Agperpiurg dhe ayixtag was washed

0 , € e 0

R e N S
byhec bilotuimoit hvasrmsmgreaphyDW & ﬂx%)Ellﬁl%kat@bIZ{QZﬂB)g t39. yinAol) and
pr oduct 63304 (20 as a whjte foamsolid: 1H
WRSCE0b Qe 10 @g@i)swere aﬁd@s A(fger sty far 37(23“1(1115 (TBSCI{p§0 mg, 3.33
S rf&ﬁolé Qfas de%éltf'l%_%alé a%;l St{lgédg%r ( g}"e!)djiltl%n ﬁéﬁC@g‘X%qa solution
J »h6 t]lﬂm, adkid)i an@.tBd n{igture) whe eHIactdd—lyv;lchEt%cZ Tbb obmblned extracts

( eres beasheii ’3V§K \g/%tﬁr @Pﬁ? d%"%j w@ g@g%(g éﬁr cqﬂcgntaa(%)ni the residue
(Ggg%%?ed was fémg%gﬁ%tﬁ@ %ﬁr%ma a)lﬁloqsihfch %@lagg)‘ym)g ("Ei!OAc in
whyxamas) tagitedprodetHa1(1(71 gﬂ_4)3%)THé wwao&mm&aasb BB 5-6.90

o 8 Nl T a8 A dne 20 al L ReneBatdds &7 ehdfi. = 16.0 1),

e>3t9r5qﬁ{ CIY N $jﬁ(sEBﬁﬁ<3 02<;§ ﬁ{)mso (If@{)w@bl(@%&;@ 980, 6H).
extracts were wash bri ne dr| ed over
concenGompandalid ncBuIedZ ariden hmm - 30ombi §:85 oroele was added to

PR RGO Se e T D hoesian Bthoia of oY U SHELR: -78 °c. Afer

6 3ddihg (fdr 158min 64 ¥ luBsn af WhinpSurkiold ¢ 2ng Wﬁrﬁlﬁ iVHZF (5 mL)
CDC13) 6 7.65 (S, 1H), 5.80 (m 1H), S
5 w38 adgxl drepwisep Aftor giripg at gwlrgtep:moera_{ foQ &y Hj4Cl fageolution

S i3 5y ffy By g

amdsl‘.ﬁadeth IH)er aﬁd Zld'n‘le(i drtllth B@B@)@Aﬁeﬂ ccbi?c,en‘rizkﬂ)o,n 31601‘35131115 Bbtained
(m 1, 73-1.
( s @Pﬁlﬁe%btg aolpgm Oélmmatﬁgrfp@e@ﬂva(a% fﬁg/n%ow%u ﬁ%Pfﬁs in hexanes)

84 HJL) %QV\%S % acegy%gg )l\gi Y\ﬁ/'rr%s(gﬁ% 92@05%;& 6@3’58%3% 2H),

ITB)79V(@$1H;1¢%OB 0 EHZ()L 3 BTE(anH ulr:e IWGSHt)ya@uE(tieIHah@l 16 0 Hz) 3.90-
puroged with H i rred _unde

I G 155 5 D 1RGR PEDt 786 BRPobdh @ Fne pDE o), 126
T I ted and dried und
O S o ™65 08% as o white sobid:
n z 38%.onpavndl)16: The conde@mﬁmndvntive@ﬁ coﬂ'lpoundsfbhmd li)waS)f)erforrned

b 3aR Ritehnai ot Ravdyea obrh MeChbieh gk IPEA

| o1 bexanes. l§ nflolfMRrd ada—é'&ﬁtosé)lnﬁﬁfu?@ oYV@%Cla{lb‘PViﬁg 3 95 rnrnol) and
warmto O C and stirred for 20 min, then re-codl ed

-78C. A solution of conmpound 45 (0. 78 g, 2.03 mmol) |n
THF (10 nL) 5 was added dropwsge, and the sol ution was
stirred 30 min. A solution of tosyl cyanide (0.44 g,
2.43 mmol) in THF (5 nL) was added dropw se, and the
solution was stirred 30 mn. Sat. NH4Cl(aq) (10 ni)
was added, and the m xture was allowed to warmto room




10 over My504, concentrated, and dried under vacuumto
give to give crude product. The crude product was

wQEeoofisee by col uim chr omat ogr aphy (15-20% PCT/US2009/041177

10

15

20

25

30

Et OAc/ hexane) to give conpound 46 (0.46 g, 55% as a

white foa l.id z41.1 .M+H) . .Conpound

sapourd LD irh Iof DLt D saolytich, ERHRHeg? (520 me
| 1 BMEndoB) HMRS (5 %L)exgaé theAMhdd6® BRL Rsultant reaction mixture was
1, 3- Di brono-5, 5-di net hyl hydantoin (0.142 g, 0.50 15

mmt d oia) HAder20 hrdd cheleg ¢ madno fenpesatsici Eir(édc valy added and the

g 47 S8l Trer AR BTG AP, P ea win

diMg8®d adt reonadrfatdd1OTRE) réidhee dbkasdde Owid tﬂlM@E by column
(2x30 nL). The conbi ned organi c extracts were_ was

wekiengagTanheitE{lisy)gct 0% S0 Y Et9de. inNesremms) &qglvemroqmt 16 310
b'iﬂ eTh%j réc%@er%&eﬁaﬁgg %bater?acfp oenty i‘r‘%e 1e © gtegr Wﬂeﬁle same

um ive cru duc e pr
pwalcﬁoredomuml mnprodmeommgraaﬁhyig (ﬁ%&taﬁ)ﬂ@/ ﬁex aﬁel)all yield is
iye product 63317 (0.258 769
& S5 1T NIRNASS BB RO PRRa 45 (maii 617 14y 15l 880 Ha), 6.70

: %%0%1{)39@% Fﬁﬁ lgﬁﬁﬁ ?g’gﬁgf QZ% ((mleﬁs?_b%g Jf% @?J‘Z'—%ﬁ_{;&) 3.90 (m,

14843182 (bs( ), 3H§1 (59319)1, 1($) (d3IbBL J Fﬂ 124 8491&) 1 .40Md1)YH, J— 14 8 Hz),
25Conpound 6331 0.23 g
ok (53 fHUTHE 1((f03lﬁi)0 G5 bt 05 ORI bopfaza s . 0.14

T | w h u t
o F o IR KOO B LR Al R 1180, e IR, 280,
rTB)’ 7 4'119 mmmgdsm 649| 65.6X8 I B CIH0S. 44\&ﬂ@3WHISIh£d2WI4I; h21.1, 124.1,
concentrated, and dried under

vé%‘b@n%%)tlééézt 64391%’\/3‘&5&%%8{15@3733?81(7200 my, 98% as a

V\A;I, te %méj@%ﬁ‘(gﬁlljd@ml}l_r (%%%qgg%o_) s ﬁ%&@zwas added

1K) a mlﬁuﬂre((d’t corﬂpaundglﬁa(ﬁfDSSmgz,O 7]ZH)r1m02) 2% Zn2NEn§363 mg, 3.10

%Egrﬁolg a‘rgrgotnstemg%)g][ur pdds (ﬁlf %ﬁ%f 'x;pas heategd8 @Qﬁaﬁa 20 min and

6 33@8& td Qo&nst‘éhl'&l‘aﬁﬁe oﬁth%f) Wh@ uRded 3§ﬁ8tlﬁ?m%§se gwaso whhed with

nmmol) in toluene (1 nl) | sopr opanol

achdtd, difiedivithnMgBO4 |agépqoo1mmat¢é ('Bi8 mgiduo. mlmdoWﬁs purlﬁed by
t d o Th

TG PR B Ll S OB BB M T N Srocucc 17

HEI0ady, ds20): hF{NMRE{HOO NeRCEBH @) 5 6.88-6785) (m, QH)”@79 ®d, 1H,J=8.0

dried over MgSO4, and concentrated to give crude
pHadch® (MMHY), 650de, Hi.obudé.OWten, ¢ohthndd) 4.8t (d hbt /= 16.0 Hz),

ol Tear iy BETuahc PO G hrapty “(16: bggae TR/~ 14.0 2, 123

E 9
IS S S GAP L An 0
10H), G156, ). s, 1 , 3.70 (br t, J =8 Hz

101, op g %&oﬁf‘@o o T Bl ygg%&%w solution of

Coompouidl #7 (168 &@l Ot240mnmoi) ﬁlCQdZeydneC(m me ded (vhtdr2d ﬂ‘ﬂL)) at room
in 125 nL of nethanol was treated with cholic aci
g tenppesatprengiier i siriiee ot d p, N?ch’s}oqaﬂ& miﬂt%évaa%ﬁdﬁl%oand the
Wlﬁtﬁ%? gpt?a{c@éd%ﬁhfli‘?bé%ZTﬁe bt %Qtrgétmeg@%ash d with water
sol vent was concentrated in vacuo to give conp nd 47
( 5ud dgied guigntMgSD4. Vefferaonudrittagios, othledresuﬂle ol‘bﬂﬁheﬂ 'é/M+ phrified by

d 48: Co d _ ) 8
S R RO Bian G TBR ek %o o Blade By ek 8 Tive product
249410, 0f0r5] IMOUMRAEBOINALE ODCEFHse.( 6 el 8 018, 11,/ -

portion. The reaction mxture was refluxed for

and then filtered hot through a sintered glass funnel.
The filtrate was concentrated;jn vacuo giving a crude
product. The crude product vvas taken up in CH2C12/ THF
(7:3) and passed through a pad of silica 20 gel,
eluting with CH2C12/ THF (7:3), to give conpound 48
(3.3 g, 6699 as a white solid: mz 421.1 (M1).



30 7:3) to give conpound 49 (2.8 g, 70%9 as a viscous
colorless liquid which solidified on standing: mz

WGEABIA42N81) . Conpound 50: Conpound 49 (BCBGRSZH09/041177
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1.21 mmol) was suspended in 9 nL of ethyl formate,

R 4 e B e BB W 5 I A . 655 @
vasgy, gH 19.6HAL5 §PRMIEENRE] REULA, ﬁ% (amr}pxﬁmtée%xe ©Bz)3.92 (m,
at which tinme degassi ng was conplete. To the reaction

ki) .uT- 82 QvaéHéﬂU&bl (.14, N HE2@d)), Wi, the/ sdi4t Hoh 1vs(s, 3H),

20 8 s I A5 B S0 LB e A B . The

0¥6ipdEhdHas dontahtiBatd Wltﬁ@oﬁh@%ﬁldeﬂ@ﬁecf inpguetied, and the
filtrate was concentrated to give crude product.
crude Srosaundn£088; Usingd they Deasedurs doreipest defr atmqwnthems of

( 8&@@6\9@ d\fr&g J& ﬂt% §t Q@ﬁﬂ%}(fﬁbé‘é@,@%m%pqu{&%d ?8m compound

e sol i

Cosnmmeh@b 24G@mmpﬁﬂ NOIR G3®7MEz, @Uﬂlg)’lﬂmﬁo @WasH, J = 1.5 Hz),
sus7pended in an et hanol /water sol uti onF{1 m./ 5 2
f 8170dwet By Hhé.73ddi Hiloh= 6. 2@@;« Oxy (dnlithe 71659 Hz), 582 (d, 1H, J

s S PP Ao PO U E0BRIL a8y 'S, BEL HARYS @ 11

r eorh.4 anpemt(u;?-ﬂ) ard (scmc)emtzm(s eIH)l, h. 1636 Bd), Ts (s, 3H), 0.98 (s,
produc artitiaqned bqtmeen CH2C12 (20 nL) and
bPHe)- {‘b@ ﬁ]ﬂ; nl/?i@@éﬂ%ﬂﬂ% -phase was separ at ed, dr| ed

over éﬁ'a%‘od@' W& EHure 3P @3%‘@ JdTrhgf@iﬁ N HCL (ag) (1

concentrated to give crude product cru
vvmsL)mndﬂfHFedS b)) oals smred bt moat Egpepityre (osrblumlglmn El(Bvaws added,

4§1)1(? gbe/ gﬁgﬁéc%g&ﬁmggw‘ﬁ? m%ge rgencg'vv?thﬁ]\%gg&t gand4coo%c£nrt%?éd The
Wed tade Wﬁg}%han%ﬁ cglgorgatggraPF'?ks)ih l 33% EtOAc in

dhomnicsetoaidi piodnctof 00O%SE ouig, Lﬁ&%\)et HdblMd@(ﬁOﬁ MlehﬁiMHs) 0 7.64

2ol = ddor 8 f5o8. #Homt babhad 10 634 b lad nbho. 6.

d%'%t(ﬁﬁ 3t Hsd(d 151%91%1%1«3 @9&(1@ Jm=)15 318, 9"99{1@'1@1) 3.94
phase was separated, dried filtered,
fl(S t3HéIé03vé@dehdﬁlﬂ Bal4d HZO 693'1(@51%1 o= gﬂéé{@rbéé (S 3H) 1.41

PR ba oath B SADCD oA Rl ol e AN A6 g 20

CQU}SOQSI@ 229(8) 066 4,415L%7 236D, Whist 131055”11@0 3944054 1183,
(M1 . 25Conpound 63312:" Conpound 52 (0.050 g, 0.093

38 4, 1s0, tléﬁélnlﬁﬁbll HoDivE48.7, hd).], 6313, d%a 113/74H<-976 m/z 458.1
(8]9%&\% n of 1, 3-di brono-5, 5-di net hyl hydantoin (0.016
mol ). The solution was stirred at room

¢ enper gompoun@ CRIMPTBAF (e i earem wit hLo%s §§ndI}-w‘a§ added to

anhydrous pyridine. The sol ution was heated to 55C
wasokition o€ 0808 (Hamgt 88pémanol) en THIF 3 rdhy sAftThgirring for 10 min,

sol ytion ogled to roomte rature 30 and di.l
e e ThR eSS SETRE Sl ey BRE Glh ME.. ana
PRasRni@sd SERAFRIRE, ob\&aﬁéaie@ay\ﬂphﬁﬁww reoluitdl cBifohRieb @My (silica
sodium sul fate. The dryi ng agent
gel, 33% EtOAc in hexanes) tfo give product C0010 (20 mg, 63%): 'H NMR (400
MHz, CDCl3) 6 7.49 (d, 1H, J= 1.6 Hz), 6.86 (m, 3H), 6.84 (d, 1H, /= 16.0 Hz), 6.72
(d, 1H, J = 16.0 Hz), 6.53 (d, 1H, J = 16.0 Hz), 5.82 (d, 1H, J = 16.0 Hz), 5.71 (s,
1H), 3.92 (bs, 7H), 2.06 (dd, 1H, J=2.0, 14.4 Hz), 1.95 (d, 1H, J = 14.4 Hz), 1.34 (s,

3H), 1.25 (s, 3H), 1.24 (s, 3H), 1.17 (s, 3H), 1.06 (s, 3H); m/z 480.2 (M+1).
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filtered, and the filtrate was concentrated in vacuo

to give crude product. The crude product was purified
wWhyoogoka2nsr chr omat ogr aphy (gradi ent el ution w BEI/US2009/041177

hexane/ Et 0Ac, from7:3 to 1:1) to give product 63312

( 0. 040 j 89@1@2 A P‘ﬁ@t'utieﬁef‘ﬁoé%?t‘ﬁo Séglsb_q—;mpgl)% 20%und 19
éﬁ% §d9 44 mrnc?l M:E@H (I%O%Lf Q'asH) shirred/at lfgczrn Jeé't')lperétﬁ)@ﬁfor 2 h. The

77 (br s,
3na§tu(es was |-ﬁ)lter 4ﬂ8d (the ﬁjﬁfatgejhzalnqi—b)vas IoB&nfrated 3p) give the crude

5 s i i 35 sugofuptan e APy GEs Sy 512 mm)

5 2bhd MOIQI@I(()S 7031|Tﬁ 3515 GdndiMwetdhdded- sSQeccsslvely. THe Wihite slurry was
, 0.73 (s, 3H): mz 438, 408, and 376,
cg&@s% 34 131 1t@mp€@tﬁ§@ mam@ggle‘(@AQWSgadd@doarrd i yixture was

G LRD B T TR ARSI Pk v

spumﬁadbﬁtolnmﬁmhtceﬁmegraphy (ellfoa lgelp¥es Me@i in CHEM,) to give product
concentrat ed to dryness. The residue was was purified
ﬁ EaP B Rt omat ography (gradient elution with 7:3 to

10 111 he?ﬁ?@gpo%hﬁﬁﬁ) A ﬁuﬁh%eoqufo?@ééﬁhd @%&érﬂcﬁg 1%%%(3%? @630 mg,

as a v us col orl ess qui d:
6 2A858mpBH), alﬂd—byrld4n6062 I@llﬁ«D 1IBCC14H)4 rnB) 98s chredsat rdddp, telﬁpﬁ@ture for

3 3.54 = 17. and 15
( %ﬁg E%QA& Wis asi%;%, an(% hfénle(ﬁ,‘r}e iv'gﬁ w%eiiowkpﬂigl q%é gg;; solutlon IN
ﬂq35§1d(\%teﬂ4!ﬁ'&1 dr%bd'\:'b@tlﬂ-MggOQ %fté‘r"c‘?oncelm%ﬁoﬁ She f%'s'bdue obtained

1. oo(( mz 444.1
* was pumﬁed by*col‘unm ¢hrematography (sﬂlca gel 12%0] Eto¥A ot mehexanes) to give

15 chenteay of Diguoeu iy "t bR i Sei G ot 61 Tohe 77 6

IOB ENg9- Q'ﬁc({nOQH!) e, 52’!&' ﬁ{)t 5@4%91 ‘IH'YPIOA‘W {s' 9n¥, lé@@UMR (75 MHz,
ods of this inve have béen described in terns
oﬂmle)f?is% 2B2en3adi, AR.0t §2.8, 104E, [159.bel BphdPédt to t hose

of skil] in the.art that riatio be appl i ed
Phe melmmounde2 ATk mighies BRogpornt 2h Yl Rahds b cthylene
stARasl Of mihepPEs has nfi§sE bR Behe) WadiHcheHtar dSRA! {itA% Dean-

fromthe concept, spirit and scope of the invention.
20 I\/Staék sprciths &l b, Afterwpolingie rappacentratiiatEtOdv wisadded. The
ents which.are t em cal | 25 and . .
oA B8t R SRGORTS Ruon SR ricg vith eSO After
ageiNiehitrRHC e roRICERD (40U the, 9416) ﬁ/@ﬁﬁbt@fneél WhicRfvas used in the
results woul d be achi eved. 1 such si n]

s upit steruveBongrtherdpyrification n § capesne AR thd NMBs@OO MHz, CDCls)

B9 Bt b 3P EaR TR PR s DAL 4P FP . 21

25 apngr(ﬁgngllagm@ 3HREFERENCES The foll ow ng
references to the extent that t hey provi de exenpl a

pr oced@Gompaymdst For24etang sthe uppeasiendarayibed fondke ss’@tﬂlems of
. e§r§élp%1ﬁ1§g _%' agld P:§in BEOOUAF R dotndoMEPRB T A &Y, S5 P10 BV (150 me,

41%) was produced from compound 22 (400 mg, 1.18 mmol).
Using the procedure described for the synthesis of compound 9 from
30 compound 8, compound 24 (158 mg, 85%) was produced from compound 23 (185
mg, 0.60 mmol).
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Pat ent Application 12/352,473 U. S. Provisional

[ication No._61/046, 332 U S. Provj sional
Aool | C LG, 2810 IR 4300 T OB G &b i LD, 4.21 (m, 2H)
A i cabkgQn 6 S royji 8.0 .13
B0 GRS R medGARe 280 frRarEy €34 BhOMA). 1.04 (5 3H): MO NMR
Ap[lo Matzi ODONY .5 12,287, 363, 42.8.65, Fi6s b9Aal 04.5, 105.8, 149.6.
Application No. 61/111,269 U. S. Provi sional
Appl i c&tomrpumd. 246 11 NMRAGQ0 Dide. . DGhai & Art3psblite 4t é» 1H), 4.21

2009 U nt ¥ [ iC r.spon .
SR SHEOY e L 1 RRRE Y 20 d T i R sk e
) NMRQXDO‘MHZ,! GDMHWM).@MWQQ%.@I ST 3; 697,9651.@! 165.ACIGY 4, 143.4,

Derivatives Wth Saturation in the CGRing," filed
ApP?P.P. 20, 2009. 25 U.S. Patent Application by Eric

Ander s Xin Jia and an ,Vi.spo ck, titl ed

At oS T ARG L ER0AY Y 887 B8 rhinp B JHF 0 mLy
Deak Madddve s seiution Sficoapaund X0 e dodiof mat)iie THPA0 mL) at 0 °C.
C17," filed ril 20, 2009. U S. Patent Application

byMer titsingrey, 4méne acpbitiag of corapqund 24 (Sha gy 467 mmol) in THF (10

S Z : 1.SNi.Cl,o it

RGP 3 mi MR e By TR TSRy room temperature for
Dendthat 1 e SEtGfAOvesanddddc ade ithe, thiftidecedasApashed 20ith 2@&9.and dried
U. S, Patent plication by Xin Jiang, X oafeng Lju

REEY HaSher {%sf é_ﬁﬂ%ﬁﬁltrst}t%ztae gesifle Phighnod; A1 ewrified by column
€Qhiola ap'(']ll@n il%'%&@niz%rﬁtk)@lﬂ'ﬁt hQandhay! ?F?@go%gfr %ig (680 mg,

Honol ogat e eanolic Acid Derivatives,

289%200DNMR (400 MHz, CDCl3) & 7.27 (d, 2H, J = 10.4 Hz), 6.97 (d, 2H, J = 10.4
Hz), 6.47 (s, 1H), 6.27 (d, 1H, J = 16.4 Hz), 5.92 (d, 1H, J = 16.0 Hz), 5.16 (s, 2H),
4.22 (m, 2H), 3.97 (m, 2H), 3.48 (s, 3H), 1.94 (m, 2H), 1.80 (m, 2H), 1.12 (s, 3H);
NMR (100 MHz, CDCls) 8 27.2, 30.6, 33.3, 43.0, 55.9, 65.4, 65.8, 94.3, 103.4, 105.9,
116.2,127.3, 128.0, 130.9, 133.7, 150.4, 156.6.

Compound 26: Using the procedure described for the synthesis of compound
17 from compound 16, compound 26 (36 mg, 62%) was produced from compound 25
(75 mg, 0.17 mmol). "H NMR (400 MHz, CDCl3) & 7.28 (d, 2H, J = 10.4 Hz), 6.98
(d, 2H, J =10.4 Hz), 6.54 (s, 1H), 6.21 (d, 1H, J = 16.4 Hz), 591 (d, 1H, J = 16.0
Hz), 5.17 (s, 2H), 4.24 (m, 2H), 3.96-4.07 (m, 2H), 3.47 (s, 3H), 1.78-1.89 (m, 4H),
1.27 (s, 3H).

Compound R00141: TsOH (77 mg, 0.40 mmol) was added to a solution of
compound 26 (36 mg, 0.081 mmol) in acetone (3 mL) at room temperature, and
acetone was removed under reduced pressure to give a white solid, which was dried
under vacuum (2 mm Hg) for 2 min. Acetone (10 mL) and NaHCOs (1.0 g) were
added. After stirring for 5 min, the mixture was filtered through a pad of celite. The
filtrate was concentrated and the crude product was purified by column
chromatography (silica gel, 15% to 25% EtOAc in hexanes) to give product R00141
(18 mg, 87%): '"H NMR (400 MHz, CDCl3) & 7.47 (d, 1H, J = 1.2 Hz), 7.25 (d, 2H, J
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Eur . I'mmunol ., 30:1263-1271, 2000. Araujo et al.,

~ tiﬁfzﬁ % it ot fP SaB3don Bt (da0 7 2 M Fief S R T = 164
Al : _ i B3

ARDY, 5 Fietos, 101101266 (8, A7, 574 2 B08n, A $0EIIMENC NMR (100
| ﬂvﬁﬁimﬂDClsB&QGﬁ 31336 -432 4020064 .Bablast.d 164, &7.8, IRRd@¢ 129.2, 130.5,

. i. USA, 92:12041-12045, 1995. Ball, Ann.
RRSh ﬁ%a‘g 19§§o 213-223, 1971. Barton et al., J. Chem
Soc. P@o‘ﬁiﬂbuﬁﬁaﬁﬁ TsOH ."2@29 , 1880, mﬁ@@l Wagéﬁﬂed @i solution of
Neur obi ol ., 6: 661- 666, 996 "15Bendzen et al., Scand.

J comheunda2®I(680 g, 519511 60&)) 119886t013t &ichdtandewatgl (5 mL). The

TOHE A0 A5l Lty compc

FasnsuffRY Uy CTBQ, an'él7y@ﬂs) BtOASwad 98&d, Bhéﬁﬁ’é rrﬁituf’é was Washed with
Arthritis Rheum, 43:1346-1352, 2000. 20Braun et al

Amtetari NaldC B fagnsoluion, 20d gripd a4th Me$0,. Asfeigoneenragen, the residue

L gRtglentle'a‘QJ&a tpélgg%g gg%olilgg%%ﬁgrégtgﬁ%ag’hzwq Oé%l EogﬁgtOAc in hexanes)

| 67piRe [produké2 80250306, SRAN3H BMRMB (RN HRU B@(ﬁg) 87. sﬁ(s nH), 7.28
Oncol ., 23:2840-2855, 2005. 25Brynskov et al
Eﬁl@l 2H)} 7.Qkdn, 2%)2§(3ﬁ3(}1 845/ 8519, 2 ilgw I%B(sk gk Janél6 2 Hz), 5.18 (s,

5@5?9%@ (&%%% &%3gﬂﬁi£7%§9§??d Tiau?fag?l I n:
The Sp myﬂ(ﬁihﬂm Ustigsthe @ﬁidedlutetdeﬁirlbe(i Eelsthy syfdkésiy @i compound

UK. Oxford Unj verS|ty Pres 179, 1998. 30Cann _et al
Gf}tfrorn ggr](nmgl}ndﬁ_ @n@g %%30 mg, 48%) was produced from compound 27

(550 mg, 1.34 mmol). From this reaction, a mixture of compound 28 and 29 (85 mg,
14%) was also obtained.

Compound 28: 'H NMR (400 MHz, CDCl3) 8 7.61 (s, 1H), 7.28 (d, 2H, J =
8.8 Hz), 6.99 (d, 2H, J = 8.8 Hz), 6.29 (d, 1H, J = 16.4 Hz), 6.07 (d, 1H, J = 16.4 Hz),
5.17 (s, 2H), 3.47 (s, 3H), 2.05 (dd, 1H, J= 1.2, 14.4 Hz), 1.99 (d, 1H, J = 14.0 Hz),
1.32 (s, 3H), 1.20 (s, 3H), 1.16 (s, 3H); *C NMR (100 MHz, CDCl) & 27.1, 27.8,
29.9, 42.0, 43.2, 48.6, 55.9, 94.3, 102.8, 116.3, 127.2, 128.0, 130.5, 134.8, 156.8,
162.6, 197.2.

Compound 30: Using the procedure described for the synthesis of compound
17 from compound 16, compound 30 (90 mg, 42%) was produced from compound 28
(280 mg, 0.66 mmol): 'H NMR (400 MHz, CDCls) 8 7.56 (d, 1H, J = 1.6 Hz), 7.28
(m, 2H), 7.01 (m, 2H), 6.26 (d, 1H, J = 16.4 Hz), 6.07 (d, 1H, J = 16.4 Hz), 5.18 (s,
2H), 3.47 (s, 3H), 2.07 (dd, 1H, J = 1.6, 14.8 Hz), 1.96 (d, 1H, J = 14.8 Hz), 1.39 (s,
3H), 1.20 (s, 3H), 1.17 (s, 3H); *C NMR (100 MHz, CDCls) & 26.3, 26.5, 29.7, 39.4,
41.7,47.8, 56.0, 94.2, 114.5, 114.9, 116 .4, 127.3, 128.9, 130.0, 133.3, 157.1, 165.7,
197.2.

Compound C00142: Using the procedure described for the synthesis of
C00141 from compound 26, compound C00142 (70 mg, 93%) was produced from
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Coyl e and Puttfarcken, Science, 262:689-695, 1993.
Crowel |l e

t al., Mt. Cancer Ther,, 2:815-823, 20
CEPRBPUk 30,80 sy Hrrmmolp G MBI 00 KT, L5435 7301, 1, 15

i f t : So¢. : A9
GEaT QAP 08y i A (R A DS PGP 0. 1,
Di/ekB5.5 6l2),62.04(dd, 1Ry dg INBUIMCPBly L Hopha MHcdF 1B bHz), 1.37 (s, 3H),
Psychi atﬁ)y,id!\é%ch 6,5, 2007. Dinarello

PRI S5 C R0 POV B 181 hf 2630705, 226,394, 417
| 1 : 5 , ) e .
ragao 14 AR IS0 3R, LACE RSOOSR e 529, o6, 19,7, mle 282.1
DisL+1pci ., 38(9):1569-1580, 1993. 10Drossman et al .,

Gastro rol .. 112(6):2120-2137, 1997. Dudhgaonkar et

" ERODEAE i The prce s 63 ador Hscuranp it G142 from
akomp&dda28,400804228 ¢a 439 mi2UR20r Bi ta%ﬁ@ﬂﬂﬂ?% as prdrfd from a
Exp. I nmmunol ., 96(1):146-151, 1994. Everhart et al.,
Gasktuoenf eompoyndl 09 (adyl: 082 H})51.6 188d). THeehtdbMNMRdthat can be

Locksl eal Sci ence 27225258 :50-53, 1996. Fel dtkell er
etdeatificd Reampennd 31 i (40004 Hzy CRLIRS, 7.-9btss 1 Hr/ Fedt iz 6.23 (4,

G e N
akF. 6.8 A, LRIL‘MS_nSIho'EDiS she rcfehtidd 8n32yr cbBPoun® @Fund M2 are 6.52
vt e mao0 g Rhineatnd 736 min with mestl D @I frlaregtively
o B et 555 13 0SHI YERE g
Rasahbolof /-Bake (596 2933.2 9880l) 26Ba0ka( 08tmig) at,rodm temperature.
N%qfeir S 1r2rin]g2f7o} 4&'ﬁn, ]1\%%7(6.64 mL, 106.4 mmol) was added dropwise over 10
min. After stirring at room temperature for 4 h, water (75 mL) was added, and -
BuOH was removed under reduced pressure. The white solid that precipitated was
collected by filtration and washed with water. The white solid was dissolved in
CH,Cl,, dried with MgSO4 and concentrated. The crude product was recrystallized
from acetone (80 mL) to give compound 32 (3.50 g, 62%) as a white crystalline solid:
'H NMR (400 MHz, CDCl3) § 5.56 (dd, 1H, J = 2.8, 6.8 Hz), 3.66 (m, 1H), 2.40-2.62
(m, 2H), 1.99-2.19 (m, 3H), 1.86 (m, 1H), 1.26-1.70 (m, 9H), 1.24 (s, 6H), 0.94-1.18
(m, 3H), 0.87 (s, 3H), 0.77 (s, 3H); *C NMR (75 MHz, CDCl:) & 11.0, 19.3, 20.8,
23.3,27.2,30.2, 30.5, 31.2, 31.2, 32.0, 33.6, 36.5, 37.1, 42.7, 48.6, 49.0, 51.3, 81.7,
119.6, 149.8, 216.7.
Compound 33: Compound 32 (1.05 g, 3.32 mmol) and 10% Pd on carbon
(500 mg) in EtOH (50 mL) was hydrogenated (1 atm) for 16 h at room temperature.
The reaction mixture was filtered through a pad of celite, and the filtrate was
concentrated to give crude product, which was purified by column chromatography
(silica gel, 5% to 9% CH,Cl, in EtOAc) to give compound 33 (400 mg, 38%) as white
solid: "H NMR (300 MHz, CDCl3) & 3.63 (m, 1H), 2.63 (ddd, 1H, J = 6.6, 12.9, 15.5
Hz), 2.32 (ddd, 1H, J = 3.3, 5.4, 15.5 Hz), 1.92-2.14 (m, 2H), 1.77-1.83 (m, 2H),
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Gret en et al., Cell, 118:285-296, 2004. 30Giffin et

1948 léﬁfmhmwﬁc@d 1H§§L96 ST U 3195% (m, 3H), 0.75

CERBHArECIMEPRAMBNRDEL 8111, @b, 20438 BY. 409 496257, 30,5,

Hahn and " Ts oi s* Lupus Erythensat osus,
4BR.0ERY .6 )\¥5.2,8665, 404, BB Eaig.8), 50 Des5. Anfih. Fe0isgei 7.4,
Phi | ade] phia, 195- 20& il %3 Handbook IB
Phar maS@nand &) lmidazplcofesimes! S6amaeh iagd TACUERS ul. 1.22

(VA B oo Mol O A RO v o
HatlSain rextm sdmperdME. Médr gatingforelt h,abe rda¢trn m2B@s.was washed with
TR BTN N LT 1

N LR

| compolnelg34 (280:168688B4R, "THI9O®R (4(-]@H‘V1Hrz €DG;H) 33 ABt(d\at i tH,s/ = 8.0,

AT 288 AT it S e ER5: bea Frohy hagmtit: 47 13,52, 152 Ha),

B L N
ailf@?f(%fi%'(\){?g J@%msc%% bH i) t?7i%71 (%ig%?'l g?g% soLg@dl@}ﬁt 1.06 (s,

HoHolal.8% (al6H), Bi78e0.99 (meaH)cmé@n(s 13t 0 665{1134129)- 8434(s, 9H); °C

20008, @%ﬁd@ilﬁa@% L Yi5g Y g‘?eiml531 s Y24g)> 30.8, 32.1,

28Q99b352, 36.5, 36.8, 38.1, 42.9, 47.8, 50.6, 55.6, 56.0, 81.6, 217.3.
Compound D0016: »-BuLi (2.5 M in hexanes, 0.41 mL, 1.03 mmol) was
added to diisopropylamine (159 pL, 1.12 mmol) in THF (0.6 mL) at -78 °C. After

stirring at 0 °C for 30 min, the reaction mixture was cooled to -78 °C again, and
compound 34 (200 mg, 0.51 mmol) in THF (2 mL) was added dropwise. After
stirring for 30 min at -78 °C, TsCN (371 mg, 2.04 mmol) in THF (2.0 mL) was added.
After stirring for another 30 min, water (1 mL) was added to quench the reaction. The
reaction mixture was adjusted to pH 3 using 3 N HCI (aq) and extracted with EtOAc.
The combined extracts were washed with water, dried with MgSO4 and concentrated.
The crude product obtained was dissolved in benzene (15 mL) and DDQ (116 mg,
0.51 mmol) was added. The red solution was refluxed for 20 min and cooled to room
temperature. The reaction mixture was washed with NaHCO; (aq) solution and water,
then dried with MgSO4. After concentration, the residue obtained was purified by
column chromatography (silica gel, 0 to 5% EtOAc in CH,Cl,) to give D0016 (106
mg, 50%): "H NMR (400 MHz, CDClz) 8 7.84 (s, 1H), 3.55 (dd, 1H, J = 8.4, 8.4 Hz),
1.80-1.92 (m, 3H), 1.64-1.73 (m, 3H), 1.40-1.58 (m, 5H), 1.26 (m, 1H), 1.19 (s, 3H),
1.17 (s, 3H), 1.11 (s, 3H), 0.86-1.16 (m, 4H), 0.73 (s, 3H), 0.08 (s, 9H).

Compound D0017: p-TsOH (220 mg, 1.16 mmol) was added to a solution of
D0016 (95 mg, 0.23 mmol) in acetone (2 mL) and water (0.4 mL). After stirring at

room temperature for 5 min, NaHCO; (aq) solution was added, and the mixture was
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Rl 85 G35 18240881 /1085 8 T2 08 Hrid Py 120596 (m, 12

JH)Rhe tPﬂ b1 M), 917 Br 1d908S9A H BC NMR
Ore)l Dygga3 g §§§z } 0, §002 Jonssoﬁéet 251@783{? ; CN
| (ﬁﬁJhﬁHZ,,CDQ(slﬁ)II%BI-(ﬁEQQJ 2004,. 2248 H13e5,617.(1 30,6, ,Q’iltﬁ 35.6, 36.5,
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al . PCQnp ol -DodIsd N O, %%Zﬁﬁg %ﬁﬂc?lz) AW Dess-Martin
Kavvakam et al ., Brain Dev. 8(4):243-246, 2006.

Kettiadinaned 1 Phivigh 42 mi@al tooewdded sliceesa(iB)o 4 86180017 (57

a{1% V7o) mpE APt R CPOREGF o timing for 2 b, 3%

7Na¥§(ﬁ (aq)%88Bion KdRdEdd. athe red@nGRIxtur&RMRk le®Glacted with ether, and
Phar macol 103: 482- 490, 1990. Kortéigl ewski et al.

Nafte, cquelzined extracgwerpapashed poth, NRJECSk daer soution, drig@arith MgSO,
oy S 2580 BRSNS b oo
( Ehi®matodpdphiyt (sBicBr@iv 0% EROA cBashcxancsh 6 -g‘ﬁ&7D0O1®545 mg, 79%)
which was contaminated with some impurities. Recrystallization from EtOAc/hexanes
afforded purified D0018 (38 mg) as a white solid: '"H NMR (300 MHz, CDCl3) & 7.84
(s, 3H), 2.48 (m, 1H), 1.26-2.18 (m, 12H), 1.21 (s, 3H), 1.20 (s, 3H), 1.13 (s, 3H),
1.08 (m, 1H), 0.91 (s, 3H); *C NMR (75 MHz, CDCls) & 13.8, 15.8, 20.1, 21.2, 21.6,
21.7, 26.7, 30.5, 31.0, 34.8, 35.6, 40.5, 44.8, 47.5, 50.9, 51.1, 51.5, 114.6, 114.8,
167.8, 197.7,219.9.
Compound 35: Diisopropylethylamine (12.2 mL, 70.0 mmol), MOMCI (2.66
mL, 35.0 mmol) and DMAP (0.21 g, 1.7 mmol) were added successively to a stirred
solution of testosterone (5.05 g, 17.5 mmol) in CH,Cl, (50 mL). After stirring at room
temperature for 14 h, NaHCO; (aq) solution was added. After stirring for 10 min, the
organic layer was separated, washed with 1 N HCI (aq), NaHCOs3 (aq) solution, and
water, then dried with MgSQOy4. After concentration, the residue obtained was purified
by column chromatography (silica gel, 9% to 33% EtOAc in hexanes) to give
compound 35 (5.66 g, 98%) as a white solid: "H NMR (400 MHz, CDCls) & 5.73 (bs,
1H), 4.63 (m, 2H), 3.53 (dd, 1H, J = 8.4, 8.4 Hz), 3.35 (s, 3H), 2.32-2.47 (m, 3H),
2.28 (m, 1H), 2.04 (m, 2H), 1.90 (m, 1H), 1.85 (m, 1H), 1.24-1.75 (m, 7H), 1.19 (s,
3H), 1.15 (m, 1H), 0.88-1.06 (m, 3H), 0.82 (s, 3H).
Compounds D0014 and D0015: A solution of compound 35 (1.66 g, 5.0
mmol) in MeOH (80 mL) was treated with 30% H,O, (aq) (3.52 mL, 35.2 mmol) and
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Blcelmaentmsd t@ve crugt 3795 a2d8te fa@850lidL Gemlpomtd 3{L_ywas heated at 210
e et

Ar #r o'p%:%g%a’ lgg]?r’r:ll'm]?l[ ?E@}Il_%s—?rgl@’ an g‘égf‘eglto room ?ernperature The brown

viscous oil was purified by column chromatography (silica gel, 33% to 50% EtOAc in
hexanes) to give compound D0014 (290 mg, 23% from 36) and D0015 (260 mg, 23%
from 36) as white solids.

D0014: '"H NMR (400 MHz, CDCLs) & 4.63 (m, 2H), 3.54 (dd, 1H, J = 8.4
Hz), 3.35 (s, 3H), 3.07 (ddd, 1H, J=2.4, 3.6, 15.2 Hz), 1.90-2.13 (m, 4H), 1.43-1.80
(m, 7H), 1.30-1.40 (m, 2H), 1.27 (s, 3H), 1.10-1.21 (m, 2H), 0.94-1.10 (m, 2H), 0.83
(s, 3H); *C NMR (100 MHz, CDCl3) § 11.6, 18.0, 20.5, 23.1, 27.9, 31.1, 32.0, 33.0,
34.0, 34.9, 36.6, 40.2, 42.4, 50.1, 53.7, 55.1, 86.0, 95.9, 112.1, 114.0, 184.0, 192.3;
m/z 358.2 (M+1).

D0015: 'H NMR (300 MHz, CDCl3) & 3.67 (dd, 1H, J = 8.4 Hz), 3.07 (ddd,
1H, J=2.7,3.9, 15.3 Hz), 2.40-2.56 (m, 3H), 1.96-2.16 (m, 3H), 1.89 (ddd, 1H, J =
3.0, 3.6, 12.6 Hz), 1.57-1.79 (m, 5H), 1.43-1.55 (m, 2H), 1.34 (m, 1H), 1.28 (s, 3H),
0.80-1.20 (m, 4H), 0.80 (s, 3H); *C NMR (75 MHz, CDCls) & 11.0, 18.0, 20.6, 23.2,
30.3, 31.2, 32.0, 33.0, 34.0, 35.1, 36.1, 40.3, 42.7, 50.1, 53.7, 81.3, 112.1, 114.0,
184.1, 192.4; m/z 314.1 (M+1).

Compound 39: A mixture of compound 38 (Barton ef al., 1980) (350 mg,
0.74 mmol) and K,CO3 (514 mg, 3.72 mmol) in MeOH (5 mL) was stirred at room
temperature for 4 h. Ether was added, and the mixture was washed with water. The
combined aqueous phases were extracted with CH,Cl,. The combined organic
extracts were dried with MgSO4 and concentrated. The residue obtained was

dissolved in CH,Cl, (10 mL). NaOAc (183 mg, 2.23 mmol) and PCC (322 mg, 1.49
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2?4(7083 779-782, 1997. %%g%OIg %ﬁﬂRwB Per spect. L
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Pica et al., Antimcrob. Agents Chenot her.

44H1) 1. 2H6ma 1H2000) (Gidkbrtel7 22HzkI0.94 (@rdH) 0.79 (d, 3H, J = 6.8 Hz);

95(12): 3503- 3506, 2000 Poci ot et a
Syt gt . 42(4):501-504, 1995. Prieur et

al ., La&negiound2H0QO0-Fr2dhdy ptp3red LDA solution (1.0 M, 0.18 mL, 0.18
mmol) was added dropwise to a solution of compound 39 (50 mg, 0.12 mmol) in THF
(1 mL) at -78 °C. After stirring for 45 min, TsCN (43 mg, 0.24 mmol) in THF (0.5
mL) was added. After stirring for another 30 min, NH4Cl (aq) solution was added to
quench the reaction. The reaction mixture was adjusted to pH 3 using 3 N HCI (aq)
and extracted with EtOAc. The combined EtOAc extracts were washed with water,
dried with MgSQOs, and concentrated. The crude product obtained was dissolved in
benzene (1 mL), and DDQ (25 mg, 0.13 mmol) was added. The red solution was
refluxed for 20 min and then cooled to room temperature. The reaction mixture was
washed with NaHCO; (aq) solution and water, then dried with MgSO4 and
concentrated. The residue obtained was purified by column chromatography (silica
gel, 33% EtOAc in hexanes) to give H0001 (19 mg, 37%): 'H NMR (400 MHz,
CDCl3) 6 7.96 (s, 1H), 5.84 (d, 1H, J = 2.0 Hz), 4.41 (m, 1H), 3.50 (ddd, 1H, J =24,
4.0, 11.2 Hz), 3.35 (d, 1H, J=10.8, 11.2 Hz), 2.61 (m, 1H), 2.48-2.52 (m, 2H), 2.42
(dd, 1H, J = 7.2, 8.8 Hz), 2.13-2.27 (m, 3H), 1.51-1.88 (m, 9 H), 1.44 (m, 1H), 1.39
(s, 3H), 1.20 (m, 1H), 1.11 (d, 3H, J = 7.2 Hz), 0.97 (s, 3H), 0.80 (d, 3H, J = 6.4 Hz);
BC NMR (100 MHz, CDCls) § 13.1, 15.0, 17.1, 19.0, 26.3, 28.7, 30.1, 31.3, 31.3,
31.7, 36.4, 39.5, 40.9, 42.5, 43.1, 50.9, 52.2, 53.6, 66.9, 79.4, 109.4, 113.7, 116.4,
120.6, 162.1, 164.1, 190.6, 203.0; m/z 450.2 (M+1).

Compound 40: To a mixture of cthylene glycol (6.4 g, 104 mmol) and
camphorsulfonic acid (40 mg, 0.17 mmol) in cyclohexane (25 mL) was added
dehydroepiandrosterone (5.0 g, 17.3 mmol). The suspension was heated at reflux

with a Dean-Stark trap for 20 h. After cooling, the mixture was diluted with sat.
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al., J. drn. " I'nvest., 93:1940-1947, 1994. Sandl er

cast rcn'@mpeocmcr wa99(dficdi09 cdllin d98Matography ¢HI%IBtOACH,CL) to
alglve plrocPuc‘(El 4f(lgé’7ag, ’/22§/() S alvglzl%e SO(Pld m/z gl’plo(? (M+1).
Compound 42: To a solution of potassium t-butoxide in THF (57.5 mL of 1
M solution, 57.5 mmol) was added t-butanol (28 mL). Compound 41 (3.80 g, 11.50
mmol) was added, and the resulting solution was stirred for 30 minutes. Allyl
bromide (2.78 g, 23.0 mmol) was added, and the mixture was stirred for 2 h. Sat.
NH4Cl(aq) (50 mL) was added, and the mixture was diluted with water (50 mL) and
extracted with MTBE (2 x 100 mL). The combined organic extracts were washed
with brine, dried over MgSQs4, concentrated, and dried under vacuum to give crude
product. The crude product was purified by column chromatography (10-20%
EtOAc/hexane) to give product 42 (3.46 g, 73%) as a white solid: m/z 411.1 (M+1).
Compound 43: To a solution of diisopropylamine (0.54 mL, 3.81 mmol) in
THF (5 mL) at -78°C was added n-BuLi (2.21 mL of a 1.6 M solution in hexane, 3.53
mmol). The solution was allowed to warm to 0°C and stirred for 20 min, then re-
cooled to -78°C. A solution of compound 42 (0.58 g, 1.41 mmol) in THF (2 mL) was
added dropwise, and the solution was stirred 30 min. A solution of tosyl cyanide
(0.28 g, 1.55 mmol) in THF (2 mL) was added dropwise, and the solution was stirred
30 min. Water (5 mL) was added, and the mixture was allowed to warm to room
temperature. The aqueous phase was adjusted to pH 4 with 1 N HCl(aq) and
extracted with MTBE (2x50 mL). The combined organic extracts were washed with
brine, dried over MgSQ4, concentrated, and dried under vacuum to give crude
product. The crude product was purified by column chromatography (25% EtOAc /
hexane) to give compound 43 (0.35 g, 57%) as a white foam solid: m/z 436.1 (M+1).
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concentrated, and dried under vacuum to give crude product. The crude product was
purified by column chromatography (15% EtOAc/hexane) to give compound 63313
(34 mg, 10%) as a white foam solid: 'H NMR (500 MHz, CDCl3) 8 7.67 (s, 1H), 5.59
(br s, 1H), 2.53 (dd, J =19 and 9 Hz, 1H), 2.44 (br d, J = 19 Hz, 1H), 2.20-2.08 (m,
1H), 2.05-1.35 (m, 14H), 1.30 (s, 3H), 1.30-1.08 (m, 3H), 1.05-0.90 (m, 1H), 0.96 (s,
3H), 0.89 (t, /= 7Hz, 3H), 0.85 (t, /= 7THz, 3H); m/z 394.1 (M+1).

Compound 43: To a solution of compound 42 (0.87 g, 2.12 mmol) in CH,Cl,
(100 mL) was added the 2™ generation Grubbs catalyst (90 mg, 0.11 mmol), and the
solution was stirred at room temperature for 2 h. Most of the CH,Cl, was removed
via rotary evaporation. The crude product was purified by column chromatography
(15% EtOAc/hexane) to give compound 43 (0.80 g, 99%) as a white crystalline solid:
m/z 383.0 (M+1).

Compound 44: To a solution of di-isopropylamine (0.39 mL, 2.73 mmol) in
THF (5 mL) at -78°C was added #-BuLi (1.58 mL of a 1.6 M solution in hexane, 2.53
mmol). The solution was allowed to warm to 0°C and stirred for 20 min, then re-
cooled to -78°C. A solution of compound 43 (0.387 g, 1.01 mmol) in THF (15 mL)
and toluene (10 mL) was added dropwise, and the solution was stirred 30 min. A
solution of tosyl cyanide (0.22 g, 1.21 mmol) in THF (3 mL) was added dropwise,

and the solution was stirred 30 min. Water (5 mL) was added, and the mixture was

138



Touzani et al., J. Neuroi munol., 100(1-2):203-215,
1999. Tumin et al., Am J. Cardiol., 98(6A): 14K- 20K,

WQO®8/14628% quez et al., J. Virol., 79(7):4479- 9RCT/BO1BI/041177

10

15

20

25

30

van den Berg, Semn. Arthritis Rheum, 30(55-2):7-16,

2001. 30van - stroenterol
168?‘?(@}‘13 PR rowgt%mpefgﬁl%agaawomh%w@ﬁ&@wed to pH 4 with
D ug %Cl@eﬁﬁ 3hd 228238 with99g: BEV&QQU h12). efhéibomblh&l orgamc extracts

Handbook of Experinmentat | nmunol ogy,” Vol unes |-
1986 Waghred| eith Rephrdsied qyeaﬂ\/IgS'@@nglgﬂeaﬁated and drled under vacuum.

e s B 523 Py Mok 28N S Rtogriphiad ik 5 Mihexanc) to

Nglv%aﬁm o®6d 44 (BBY g, 13@%%%,wla&0f3am\ébhaah@am8qtﬁwl),
Gastroenterol , 98(5 Pt 1):1187-1192, 1990. W
et al . Compoynd\g330ds dio. a splpBomf zompoums 449641 g, 0.27 mmol) in

OOE3HOE ! G BEREDARGM LD b4 ol B e

1802 366nin 1 2er clinghthe niilktune w@; tihatpd wikdINMTBE (E@BnL) washed
143: 8-14, 1979, Wi et al Tetrahedron CES 5036, éOO?

XAt et NaHGEPs (204pEh e sdradediisr Mapp fndiegicarssited sogive crude
gfcﬁi%ctetas al hghgad?ﬁ\@ﬁ e, PR Ac)ude ﬁﬁ)%ugtA'%v‘]as P84 by column

Yin et al ritis Rheum 788-1797, 1997.
chromatography (0.5-1% EtOAc/CH,Cly) fo glve product 63304 (20 mg, 18%) as a
white foam solid: '"H NMR (500 MHz, CDCl3) & 7.65 (s, 1H), 5.78 (br s, 1H), 5.68 (br
s, 1H), 5.51 (br s, 1H), 4.00-3.85 (m, 4H), 2.88 (d, J=16 Hz, 1H), 2.82 (d, J=16 Hz,
1H), 2.71 (d, J=16 Hz, 1H), 2.61 (d, J=16 Hz, 1H), 2.22-2.15 (m, 1H), 2.05-1.97 (m,
1H), 1.90-1.40 (m, 9H), 1.30 (s, 3H), 1.33-1.22 (m, 2H), 0.86 (s, 3H); m/z 406.1
(M+1).

Compound 63311: To a solution of compound 63304 (0.030 g, 0.074 mmol)
in THF (5 mL) and water (1 mL) was added 1 N HCI (1 mL). The solution was
stirred overnight and then allowed to stand for 72 h. The mixture was diluted with
sat. NaHCOs(aq), and extracted with EtOAc (2x25 mL). The combined organic
extracts were washed with brine, dried over MgSO4, concentrated, and dried under
vacuum to give crude product. The crude product was purified by column
chromatography (15% EtOAc/hexane) to give product 63311 (17 mg, 64%) as a white
solid: "TH NMR (500 MHz, CDCl3) & 7.65 (s, 1H), 5.80 (m, 1H), 5.73 (m, 1H), 5.53
(m, 1H), 2.91 (d, J=16 Hz, 1H), 2.84 (d, J=16 Hz, 1H), 2.74 (br d, J=16 Hz, 1H), 2.62
(br d, J=16 Hz, 1H), 2.50 (dd, J=19 and 9 Hz, 1H), 2.32 (dt, J=18 and 5 Hz, 1H), 2.13
(dt, J=19 and 9 Hz, 1H), 2.03-1.75 (m, 5H), 1.73-1.53 (m, 2H), 1.43-1.28 (m, 3H),
1.33 (s, 3H), 0.94 (s, 3H); m/z 362.0 (M+1).

Compound 45: A solution of compound 43 (0.79 g, 2.07 mmol) in THF (25
mL) was placed under N; atmosphere. 5% Pd/C (100 mg) was added, and the mixture
was evacuated and purged with H, (3x). The mixture was stirred under a H, balloon
for 2 h, then filtered through a fine frit. The filtrate was concentrated and dried under
vacuum to give compound 45 (0.78 g, 98%) as a white solid: m/z 385.1 (M+1).
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room temperature. The mixture was diluted with water (10 mL) and extracted with

MTBE (2x50 mL). The combined organic extracts were washed with brine, dried
over MgSQO,, concentrated, and dried under vacuum to give to give crude product.
The crude product was purified by column chromatography (15-20% EtOAc/hexane)
to give compound 46 (0.46 g, 55%) as a white foam solid: m/z 410.1 (M+H).

Compound 63317: A solution of compound 46 (0.34 g, 0.83 mmol) in DMF
(3 mL) was cooled in an ice bath. 1,3-Dibromo-5,5-dimethylhydantoin (0.142 g, 0.50
mmol) was added, and the solution was stirred 2 h at 0°C. Pyridine (0.75 mL) was
added, and the solution was heated at 55°C for 21 h. After cooling, the mixture was
diluted with water (10 mL) and extracted with MTBE (2x30 mL). The combined
organic extracts were washed with 0.5 M HCl(aq) (2x15 mL), sat. NaHCOs(aq) (20
mL), brine, dried over MgSQOu, concentrated, and dried under vacuum to give crude
product. The crude product was purified by column chromatography (20%
EtOAc/hexane) to give product 63317 (0.258 g, 76%) as a white foam solid: '"H NMR
(500 MHz, CDCls) & 7.63 (s, 1H), 5.69 (br s, 1H), 3.98-3.83 (m, 4H), 2.28-2.12 (m,
2H), 2.10-1.96 (m, 2H), 1.94-1.40 (m, 15H), 1.35 (s, 3H), 1.34-1.20 (m, 2H), 0.91 (s,
3H); m/z 408.1 (M+1).

Compound 63318: To a solution of 63317 (0.23 g, 0.56 mmol) in THF (10
mL) was added 0.5 N HCl(aq) (3 mL). The solution was stirred 50 h. The mixture
was diluted with sat. NaHCOs(aq) and extracted with MTBE (2x50 mL). The
combined organic extracts were washed with brine, dried over MgSQ,, concentrated,
and dried under vacuum at 50°C to give product 63318 (200 mg, 98%) as a white
foam solid: "H NMR (500 MHz, CDCls) 8 7.62 (s, 1H), 5.73 (br s, 1H), 2.50 (dd, J =
19 and 9 Hz, 1H), 2.34 (dt, J = 19 and 5 Hz, 1H), 2.22-2.02 (m, 2H), 2.01-1.55 (m,
15H), 1.38 (s, 3H), 1.38-1.24 (m, 2H), 0.94 (s, 3H); m/z 364.1 (M+1).
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X is cyano or -C(0O)Ra, wherein Ra is: hydrogen,
hydr oxy, hal o, am no, hydroxyam no, azi do or nercapto;

wW@r0093&2k8/1 (c<12), al kenyl (¢c<12), al kynyl ( c<12BCT/US2009/041177
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aryl (c12), aralkyl(012)5 heteroaryl(c<12)

e 2k ST g RN 20

hedigéme ﬁﬂ%ﬁqwapanble(tl%Eﬁ&zﬁi de&?é?xl GATdidhm tri-iso ropox1de (58 mg,

acyloxy(c<12) 5 al Kyl am no(c<12), di al kyl am no(c<12),
alRExy=n)ndbe «tirjure 2/@5 Stgir¢<b¢ty7|53@1f(proi((bh: 12h¢ mixture was diluted with

FrEKﬁ)j%% :(ng‘gaé E% Wlﬁ%ﬁ%@?gﬂ‘) Z;(% H’Zg(),csgi % aHCOs(aq) (20 mL), brine,

hatied @ﬁéralidlgst)@fﬁnﬁct(oﬁéétﬁﬁated&b k¥ & etuti@ pyd dadd. noKki§ €hide, product was
am do(c<12), al kyl silyl oxy c<12& or substituted
vé@@b’élﬁé Vblfh iy fesm tanprgEioyp éurpé 085 dnmglRicalml candoway gurified by

R M DA W g o a9 20

abBeywk (a&ﬂi;?e) foaml doyiay 'K q\ﬂ\m) (,506TMHé c@Bmg) @ruadskyd (€DB25.71 (br s,
het er oaryl ( c<12% het er oar al kyl ( | (C12)
al K3 Tl t, Ary$ dley (HL.23. 2%@&@(@% % 1513 (rn l8H) 1.38 (s, 3H),

2§§$g£§%§§g?¥%ﬁé %§§?§§$%%% qg§9¥dfgr&§?gn1no(c<12)5

aryl amCoaqpokiaifd547: A solution of acetyl chlorlde (0.125 mL) in 125 mL of
aralkyIan1no(012)5heteroarylan1no&clz

hatcdhanal wek featad ﬁ\ﬁ’(hcélj_)@): acinSas (b&howiolgp oge portion. The solution
RW% %ltr% & oURY t% @raﬂfre 287208, Jt &h GEYSso QJnt Was c%centrated

are ta n t oget her are a kane 1yl(c<
alkeredity give <d@dpourkdl (Iéa(hg,dlwﬂt@tat(\lea)as ovhite solid: m/z 423.2 (M+1).
al kene(ao)(nl(o%ﬁi 38 Cao%gpound 47 (5.0 g, 0.0118 mol) was suspended in toluene
(150 mL), followed by the addition of silver carbonate on celite (6.5 g) in one portion.
The reaction mixture was refluxed for 3 hrs and then filtered hot through a sintered
glass funnel. The filtrate was concentrated in vacuo giving a crude product. The
crude product was taken up in CH,Cl,/THF (7:3) and passed through a pad of silica
gel, eluting with CH,Cl,/THF (7:3), to give compound 48 (3.3 g, 66%) as a white
solid: m/z 421.1 (M+1).
Compound 49: Compound 48 (3.3 g, 7.85 mmol) was diluted with 25 mL of
CH,Cl,, followed by the addition of diisopropylethylamine (3.3 mL) and
chloromethyl methylether (1.89 g, 23.5 mmol), respectively. The solution was stirred
at 45°C for overnight (~14 h), cooled to room temperature, and was then concentrated
to give a viscous liquid. This crude product was taken up in EtOAc (50 mL) and
washed with a sat. KH,PO4(aq) solution and brine. The organic phase was dried over
Na,SOy, filtered, and the filtrate was concentrated in vacuo to give crude product. The
crude product was purified by column chromatography (elution with hexane/EtOAc
7:3) to give compound 49 (2.8 g, 70%) as a viscous colorless liquid which solidified
on standing: m/z 385.1 (M+1).
Compound 50: Compound 49 (0.62 g, 1.21 mmol) was suspended in 9 mL of

cthyl formate, followed by the dropwise addition of 30% sodium methoxide in
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c)fromO to 8 chem cal groups attached to a carbon
atom of the basic skel eton other than carbon atons 1,

WQ@2009/1¢1218), wherein each chemical group is PCT/US2009/041177
i ndependent | y: hydr oxy, hal o,

] mn ni.tr i mn n Zi
2%%’5[}321&2@’5 gﬁ{ gl)lfl ?rea&:t?o’n n|11§(tu(1?e’ was st?riredma/l{le rgématen%%irature for

a #Mlofcﬁfaléﬁz 22h Kanyhick fikdo d@éa@{ﬂﬂ%’ hia§ ThbI1c®E. VI thb2kad@lodl mixture
kyl(c éé?S het'eroaryl (c<12), heteroaral kyl (c<12),

ala&?(als (adl 0.1 I%Hﬂjﬂaq%j@mé(t?qmlgti(m W@sxgt(pdf:fﬁ) ,Ethyé acetate (40 mL) and
12), Y(cl2 1 .
DAL s RGBSR i ovr s,

5 althy ayliggrhgeal GAa2¥ifered, and the filtrate was concentrated to give crude product.
aryl am no(c<12) 5ar al kyl am no(c<12) 5het er oar yl am no(c<1 )
2\ge herude o fFedury | was ndrtied2)by column  chromatography (elution with

PR RQBR) BN G EMABELTNE i s U
ar al ky ICompmundl 2) :.5Cakpbitd €) G@B2) o, 0.67 mmol) was suspended in an
cthanol/water solution (30 mL/5 mL), followed by the addition of hydroxylamine
10 hydrochloride (0.12 g) in one portion. The solution was stirred at 60 °C for overnight
(~14 h), cooled to room temperature, and concentrated in vacuo. The product was
partitioned between CH,Cl, (20 mL) and brine (20 mL). The organic phase was
separated, dried over MgSQy, then filtered, and the filtrate was concentrated to give
crude product. The crude product was purified by column chromatography (elution
15  with hexane/EtOAc 7:3) to give compound 51 (0.15 g, 40% from 49) as a viscous
liquid: m/z 548.3 (M+1).

Compound 52: Compound 51 (0.15 g, 0.27 mmol) was diluted with 1:1
THF/methanol (5 mL), followed by the dropwise addition of 30% sodium methoxide
in methanol (0.5 mL). The reaction mixture was stirred at 55°C for 2 hours, cooled to

20  room temperature, and was then diluted with 1:1 EtOAc:IN HCl(aq) (40 mL). The
organic phase was separated, dried (Na,SO.), filtered, and the filtrate was
concentrated to dryness to give crude product. The crude product was purified by
column chromatography (clution with hexane/EtOAc 7:3) to give compound 52
(0.060 g, 41%) as a white solid: m/z 440.1 (M+1).

25 Compound 63312: Compound 52 (0.050 g, 0.093 mmol) was taken up in
DMF (1 mL), followed by the addition of 1,3-dibromo-5,5-dimethylhydantoin (0.016
g, 0.055 mmol). The solution was stirred at room temperature for 3 hours, then
treated with 0.25 mL of anhydrous pyridine. The solution was heated to 55°C and was
stirred at that temperature for 3 days. The solution was cooled to room temperature

30 and diluted with EtOAc and 1 N HCl(aq) (25 mL each). The organic phase was
separated, washed with water, and dried over sodium sulfate. The drying agent was
filtered, and the filtrate was concentrated in vacuo to give crude product. The crude

product was purified by column chromatography (gradient eclution with
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al kenyli mno(cl12)5 aral kylimno(cl2)5
al kynyl t hi o(c<12)5 heteroarylthio(cl2)5 thioaCyl (C12)5

W@RMynyd2isr no(cl2)5 heteroarylimno(cl2)5 PCT/US2009/041177
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alkyltill0(C<12)5 arylthio(c<12)5
8a| ke{ﬁéb u: ffrg%k .(57»0 ?)1) toalgk engrogllilc!tf&%}& <(8 02[8 )y , 80%) as a white
a%ﬁ'oi‘ﬁﬂoﬁé*%{lﬁf‘yﬁ (eVR) @?Gﬁ\@ﬁ? Mtﬁ%ﬁoﬁ/d (FIJ[)?)4570 (d J =7 Hz, 1H),

het eroar al kyl'sul f onyl (c12) 5al kyl"amoni un(
2009/ (1462 TBRCTHYUSROOM, (74:11?]72 aHB(,yﬁl Stuld, o miﬁizx; i:HI}’,)& 77 (br s, 1H),

al kyl |IyI c<l2), k I ilylo cl ar t ut

varbiBhodan o heset g ohndthEofArao it roid fy Sih. 245-
aQ%qp(%:lbi %éﬁst(:}n ﬁﬁLE«?ISS 2byctﬁ@t2@§) 190l V44 @, llH) 1.44-1.23 (m,
tautorrers acet al etals, prodrugs, or optic
i 2bet.85 I(Shél@oi 08 5H12 1¥h.e0. %l(@okﬂﬁ@ W1, 3cH)ai0rﬁ3](S M)%rr@’lzr‘fBS 408,
R1 ﬁ R2 are each i ndependently hydrogen, al kyl (c<8)
mamig %t ituted al kyl (c<8).

Compound 63314: Compound 63312 (0.025 g, 0.047 mmol) was taken up in

2 mL of CH,Cl; and then treated with 1 mL of 2 M HCl in diethyl ether. The solution
was stirred at room temperature for overnight, then concentrated to dryness. The
residue was was purified by column chromatography (gradient elution with 7:3 to 1:1
hexane:EtOAc) to give product 63314 (0.010 g, 48%) as a viscous colorless liquid: 'H
NMR (500 MHz, CDCl3) & 7.52 (s, 1H), 4.06 (br s, 1H), 3.95 (br s, 1H), 3.59 (s, 3H),
3.54 (dd, J =17 and 15 Hz, 1H), 2.47 (dd, J = 18 and 4 Hz, 1H), 2.26 (m, 1H), 2.10
(m, 1H), 2.03-1.53 (m, 14H), 1.50-1.13 (m, 4H), 1.27 (s, 3H), 1.00 (d, J = 6 Hz, 3H),
0.76 (s, 3H); m/z 444.1 (M+1).

* ok sk sk ok ok ok ok sk sk sk sk ok ok ok ok

All of the methods disclosed and claimed herein can be made and executed
without undue experimentation in light of the present disclosure. While the
compositions and methods of this invention have been described in terms of preferred
embodiments, it will be apparent to those of skill in the art that variations may be
applied to the methods and in the steps or in the sequence of steps of the method
described herein without departing from the concept, spirit and scope of the invention.
More specifically, it will be apparent that certain agents which are both chemically
and physiologically related may be substituted for the agents described herein while
the same or similar results would be achieved. All such similar substitutes and
modifications apparent to those skilled in the art are deemed to be within the spirit,

scope and concept of the invention as defined by the appended claims.
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3. The conpound of claim2, wherein Rl and R2 are both
hydr ogen. 4. The conpound of claim2, wherein Rl and

wo0ane20t h met hyl . 5. The conpound of cl ai m BCT/US2009/041177
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wherein Rl and R2 are both not hydrogen. 10 6. The
conpound of claim1, where ani ¢ compound is
not atrlterpenmd 7Au:ﬁnﬂkﬁ‘%w.. rising: a)the

basi c el e on of natur roduct havi ng. two

ei ght %Jf‘ﬁé%l O%P%mfa@acwgﬁ qﬁ%@%é@% thay %P&l&ﬁ@f@%la%emcedural
apg @ﬂl‘é@ﬁétﬁﬂs Qﬁ%wméﬂ&&y%&%se ls&n@sth afafoin, oa!r@ c?ﬁc%ﬂ&qmcorporated
or ursolic aci 15b)a structural unit of t formul a:

whereai by, refdrencear bon at ons | abel ed 1, 2 and 3 are part
of a six-nmenbered ring; Xis
cyano, fluoroal kyl (c<8), substituted ,

fl[pgr[q@édm 4@93@5 or -C(O)R, 20wherein Ra is:
ni}(ro gen, g/ roxy, hal o, am no, hydroxyam no, azido or
S dfstant 5699,795 al kyl (c<12), al kenyl (¢c<12),

a ryl (cl2 aral kyl (¢c<12)5
hyt(yé&yoar y?%ﬁé’fg? yh(et erZJar al kyl {c(<12) , ) al kKOXY(C<12),

allkematadh6p265612) , al kynYl oxY(cl12), ar YIOXY(C12),
aral kOXY(CL2), WD 2009/ 146218PCT/ US2009/ 041177
hét2rit PNJBRL12), heteroaral koxy(c<12),

agyd PLYLE A i% 1cafg);nk131/9'ﬁ'f‘8'}@( c<12), dial kyl am no(c<12),

al koxyam n al kenyl am no(c<12),
allky.BadteantiApplicatibl)12/382yI7am no( c<12),

agal kyl am na(6<32). . et ef 9Tl A no(c<12).

U.S. Provisional Application No. 61/046,342
U.S. Provisional Application No. 61/046,352
U.S. Provisional Application No. 61/046,366
U.S. Provisional Application No. 61/111,333
U.S. Provisional Application No. 61/111,269
U.S. Provisional Application No. 61/111,294
U.S. Patent Publication 2009/0060873

U.S. Patent Application by Eric Anderson, Xin Jiang, Xiaofeng Liu; Melean Visnick,
entitled “Antioxidant Inflammation Modulators: Oleanolic Acid Derivatives
With Saturation in the C-Ring,” filed April 20, 2009.

U.S. Patent Application by Eric Anderson, Xin Jiang and Melean Visnick, entitled
“Antioxidant Inflammation Modulators: Oleanolic Acid Derivatives with
Amino and Other Modifications At C-17,” filed April 20, 2009.

U.S. Patent Application by Xin Jiang, Jack Greiner, Lester L. Maravetz, Stephen S.
Szucs, Melean Visnick, entitled “Antioxidant Inflammation Modulators:
Novel Derivatives of Oleanolic Acid,” filed April 20, 2009.

U.S. Patent Application by Xin Jiang, Xioafeng Liu, Jack Greiner, Stephen S. Szucs,
Melean Visnick entitled, “Antioxidant Inflammation Modulators: C-17

Homologated Oleanolic Acid Derivatives,” filed April 20, 2009.
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5 am no(c<12), alkyl sul fonyl am no(c<12), am do(c<12),
al kyl si |l yl oxy(c<12), or substituted versions of any of
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hydr ogen; or 10al kyl (c<12), al kenyl (c<12),

al kynyl (c<12), aryl (c12)5 aral kyl (c<12)5
heteroaryl (cl12), het eroaral kyl (c12) 5aCyl (C12)5
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al kyl (c<12), al kenyl (c<12), al kynyl (c<12), aryl(cl12),
aral kyl (c12)5 heteroaryl (c<12)5 heteroaral kyl (¢c<12)5
waoner1®), al koxy(c<12), aryloxy(c<12), PCT/US2009/041177

aral koxy(c12)5
15heteroary|oxy(c<12)5heE§L§@é§Ikoxy(c<12)5acy|oxy(cn)
, WO 2009/ 146218PCT/ US20 77 al kyl am no(c<12),
di al kyl am no(c<12), aryl am no(c<12),
aralk | am,no(c<12)5 heteroaryl am no(c<12),

4 KOMBHYAS( c<12), ami do(cl12)5 or a substitut ed
Vﬁf Si OfheOfasRM¥elBlontoTaA Sr@nRURIpRhd havmg two to EREhtee 4RA/or six-
are taken together and are alkanedly (c<12
al kenedioyberedi2ygs mbkldn@ dhay tlic b@sus sfrcleibik éneali thg besta 3keleton of

and R5_an a ach end hy.dr ogen, . .
hy droxyrgeﬂtaﬁg é?ﬁﬂe ay (ﬂ? oxya an8 ﬂlefu¥18 a% f;n boswellic acid,
azi do, g?! yﬁmﬁ@m@a @golﬁlaléi,d bEFkFlic-Bisleanyd; (c<12),

al kynyl (¢c<12) 4&;<12) aralkyl(c<12)

hbi or oaﬁw‘(té@izl}lt ofi hrderstar al kyl (c<12), aCYl(c<12),

al kOXY(c<12), al kel  y1OXY(C12), al kynyl- oxy(c<12),

ar YIOXY(C<12), aral kOXY(C< égyoaryloxy(c<12),

hetero- aral koxy(c<12), acylxy%y(c&I?),

al kyl am no(c<12), di al kyl am now<1215

al kOXyaML110( C<12), al kenyl ampo( ck2)5al kynyl am no(c12)

érylanino(c<12),aralkylaﬁ?no(cl
5
15heteroaralkylanino(ch),aniJ%(cJ%Q),alkyIsinI(c<12)

, al kyl |I | oxy(c<12), or a substituted version of any

of thedeGibups; or pharnmaceutical |y acceptable salts,
esters, hydpRd &ebonSAbMIHeIedlIABLANBY e p@iE OF @lfﬁfe or six-membered
ketal s, prodrugs, or optical i somers tﬁereof 0. The
conmpound of risgai m 29, wherein RL and R2 are both

met hyl .

het er oar yl am no(c12)

X is cyano or —“C(O)R,, wherein R, is:
hydrogen, hydroxy, halo, amino, hydroxyamino, azido or
mercapto; or
alkylc<12), alkenylc<iny, alkynylc<iay, arylc<iny, aralkylic<iz),
heteroaryl(c<i2), heteroaralkylc<i2), alkoxyc<i2), alkenyl-
0xy(c<12), alkynyloxy(c<i2), aryloxyc<i2), aralkoxy<i2),
heteroaryloxy(c<i2), heteroaralkoxyc<iz), acyloxyc<iz),
alkylamino(c<i2), dialkylaminoc<iz), alkoxyaminoc<iz),
alkenylamino(c<iz), alkynylamino(c<iz), arylaminoc<iz),
aralkylamino(c<i2), heteroarylamino(c<12), heteroaralkyl-
amino(c<i2), alkylsulfonylaminoc<i2), amido(c<i2), alkyl-
silyloxy(c<i2), or substituted versions of any of these
groups; and
R; and R; are each independently:
hydrogen; or
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20 31. The compound of claim 29, further defined by the
formula: OH H3C CH3 or pharmaceutically acceptable

W@ 200va4628/dr at es, sol vates, tautoners, or optiPEI/US2009/041177

i somers thereof. 32. The conpound of claim 19, wherein
t he basic skel eto f the natural 3a§f<od ct has 25t hree
rings. 33. The c8 8ikerYlgimy 3 VMherai Rxlige2, aralkyle<n),

natural product is ga chol .

D005 14601 9per) USs0ga B TRIEES! Th\gq%%ernﬁ%rﬂlr%‘c‘{ g2 ai AYlCs12,
33, further defined bﬁlkbhﬁcg‘lgf mul a: aI:ch@fzﬂ Rl arbkoxyc<i2),
R2 are each independently: 5hydrogen; or

al kyl (c<12), al keny! ( c hetproatRemmyd (5.1 Byternayd kaay)c<ay, abdydxy(c<i2),
(c<12)5 heteroaryl (c<l het er oar al l (cl2), .

acyl (C<12) ’ al koxy( Clgﬁg’ylammo(cgm, 1al 13.1’111110(0312), arylarnlno(cglg),

aralkylamino(c<iz), heteroarylaminoc<i2),
heteroaralkylaminoc<i2), amido<i2), or a substituted
version of any of these groups; or
R, and R, are taken together and are alkanediylc<iz), alkenediylc<ia),
alkanediyl(c<12) or alkenediylc<i2); and
c) from 0 to 8 chemical groups attached to a carbon atom of the basic skeleton
other than carbon atoms 1, 2, 3 or 4, wherein each chemical group is
independently:
hydroxy, halo, oxo, amino, hydroxyamino, nitro, imino, cyano, azido,
mercapto, or thio; or
alkylc<12), alkenylc<iz), alkynylc<iz), aryle<iz), aralkylc<iz),
heteroarylc<i2), heteroaralkylc<i2), acylcc<i2), alkylidenec<iz),
alkoxyc<12), alkenyloxyc<iz), alkynyloxyc<i2), aryloxyc<iz),
aralkoxy(c<12), heteroaryloxyc<iz), heteroaralkoxyc<iz), acyl-
0XY(C<12), alkylaminoc<i2), dialkylaminoc<i2),
alkoxyaminoc<iz),  alkenylaminoc<iz), alkynylamino<iz),
arylamino(c<iz), aralkylamino<iz,  heteroarylaminoc<iz),

heteroaralkylaminoc<i2), alkylsulfonylaminoq<iz), amidoc<iz),

alkylimino(c<i2), alkenylimino(c<iz), alkynyliminoc<i2),
arylimino(c<i2), aralkylimino(c<i2), heteroaryliminoc<i2),
heteroaralkyliminoc<iz), acylimino(c<i2), alkylthio(c<i2),
alkenylthio(c<i2), alkynylthioc<i2), arylthioc<i2),

aralkylthioc<12), heteroarylthioc<i2), heteroaralkylthioc<iz),
acylthioc<12), thioacylc<i2), alkylsulfonylc<i2),
alkenylsulfonylc<i2), alkynylsulfonylc<i2), arylsulfonylc<iz),
aralkylsulfonyl <o), heteroarylsulfonylc<i),

heteroaralkylsulfonylc<i2), alkylammoniumc<2),
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aryl oxy(c<12) 5ar al koxy(c12) 5het er oaryl oxy(c12) 5het er o-
ar al koxy(c<12) 5aCy10XY(Cl12), al kyl am no(c12)5di al kyl -

waoansmi2m®d( C<12), arylam no(cl2)5 aral kyl anmi noPCIWRY09/041177

het er o- aryl am no(c<12), heteroaral kyl am no(c<12),
am do(c<12), or a substituted versjon of any of these
groups; or R1 anamﬁgugP%m¥§k@h P@@Eﬂﬁ%ﬁnanaﬂﬁkébeWCﬂD’(“ a

al kanedi y1(c<12) L ' £ £t 29@&Jy1(c<12)

or aIkenediyl(c<T§%fﬁ%§%%%xé%8a%§hhgﬂ%% each

i od ppemdenttioally aedepada  sahy distexy , hylladtes, sahvates, tautomers, acetals,
hydr oxyam no, nitrq, cyang, azido, or nercapto; or

ARG BrodmEs qrgalig (womS ARIPhy1 (c<12) . aryl (c12), aral k

yl (c<12)5 heteroaryl (c<12), heteroaral kyl (cl12),

aqyk (@mbdlind k@i ¢ 1dheredP R, 3diHERY laRX ¥4ch<thd¥pendently hydrogen,
al kynYl oxY(c<12)5 arVonY(ch), aralkoxy(ch)%

hetketoarorlsolspitwed 2kyldet er oar al koxy(c<12),
acyl oxy(c<12), al kylam no(c<12), dial kyl am no(c<12),

T T -

ar al kyl am no(cl12)5het eroaryl am no(cl12)5 25

hahe compalddydfamimd, evhd)dn RrbaOR L Bpth @btkyl. si | yl (c12)5
al kyl'silyl oxy(c<12), or a substituted version of any

of these gro ;. and R10 is:
26@9%@8%18‘13%%?3&}@21@0@/@{?41137?nfi\%\)@ﬁ‘fsé’@m R PYABES- hal o,
oxo, am no, hydroxyam no, nitro, imno, cyano, azido,

MEHE 8B Bourfl oflMi 1, Yherein the organic con%pound is not a triterpenoid.
al kyl (c<12), al kenyl' (c12) 5al kYnYl (c12)5aryl (cm, aral kyl

(c<12), heteroaryl (c<12)5 heteroaral kyl (c<12)5
aByan@ory combiisihg dene( c<12) 5

a) the basic skeleton of a natural product having two to eight rings, provided that
the natural product is not argentatin, betulinic acid, lanostane, oleanic acid, or
ursolic acid;

b) a structural unit of the formula:

N

wherein:
the carbon atoms labeled 1, 2 and 3 are part of a six-membered ring;
X is cyano, fluoroalkylc<s), substituted , fluoroalkylc<g), or —C(O)R,,
wherein R, is:
hydrogen, hydroxy, halo, amino, hydroxyamino, azido or
mercapto; or
alkylc<12), alkenylc<iny, alkynylc<iay, arylc<iny, aralkylic<iz),
heteroaryl(c<12), heteroaralkylc<12), alkoxyc<i2), alkenyl-

oxy(cs12), alkynyloxy(c<iz), aryloxyc<ia), aralkoxyc<i),
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5 al kOXY(C<12), al kenyl oxy(c12), al kynyl oxY(cl12),
aryl oxy(cl2), aral koxy(c<12), heteroaryl oxy(c<12),

whedrenearal koxy(c<12), acyloxy(cl2), alkylam neq¢TEsQH041177

di al kyl am no(c<12)5

al koxyam no(c<12), al k%nyl am no(c<12)h, al kynﬁll am no(cl2)
eteroaryloxyc<iz), heteroaralkoxyc<iz),  acyloxy(c<iz),

aryl ani 12) 5ar al ky}ani 12) | an]
3t noc<) S o <3G AR .o

al kyl sul f onyl am no( C<&ﬁ<):nyl@1‘ﬁiﬂo€@(2 C1ak ylaminoc<i2), arylaminocc<iz),
al kyl'i m no(c<12) 5al kenyl i m no(c<12) 5al kynyli m no(c12)5

aryl i m no(c<12) 5ar al kyftallgilamoihGt2p 5 heteerapd aminoing (hete@garalkyl-
5

het er oar al kyl i i no( c 13N Mlpdglersrmipqe s pringdeesp. alkyl-

5 al k [t hi 12)5 t hi . [t I 1
12,21 2LE12) Sl 0 e SR LR AT o s

het er oar al kyl t hi o( c12gfoupsMntihi O( C

12) 5t hi oacyl (c<12) 5al ky| sul fonyl (c<12)5

al kenyl sul  Bayn{ &1 93¢ cagh Rgdﬁw%%mg}énw (c<12),
aryl sul fonyl (c12), :

aral kyl sul f onyl (C?%r)o%%%togr oaryl sul fonyl (c<12)5

het er oar al ky| sul fahnyyég(lg,lﬁbkﬁﬁjzl[@ybﬁmibmyl)(ﬁilglZ};ﬁ(cm), aralkyl(cglz),
20al kyl sul f oni unm( C<1213’t al kyl silyl (c12)5
gte

al kyl si |l yl oxy(c<12), wasiliosipi t ut elpterepgliyhcon, any acylesia,
of these groups; or %;(naceuti cal | agee tabl e aralkox
salts, esters, hydrat880Y6tivates, tAPSHERs, acetBisocsy

ketal s, prodrugs, or ﬁ%f&@loiﬁ&%r ﬁet‘éf&?a@l@cﬁxy(cgu), acyloxyc<12),
alkylamino(c<i), dialkylaminoc<iz), arylaminoc<iz),
aralkylamino(c<iz), heteroarylaminoc<i2),
heteroaralkylamino(c<i2), amidoc<iz), or a substituted
version of any of these groups; or
R, and R, are taken together and are alkanediylc<iz), alkenediylc<ia),
alkanediyl(c<12) or alkenediylc<i2); and
c) from 0 to 8 chemical groups attached to a carbon atom of the basic skeleton
other than carbon atoms 1, 2, 3 or 4, wherein each chemical group is
independently:
hydroxy, halo, oxo, amino, hydroxyamino, nitro, imino, cyano, azido,
mercapto, or thio; or
alkylc<12), alkenylc<iz), alkynylc<iz), aryle<iz), aralkylc<iz),
heteroarylc<i2), heteroaralkylc<i2), acylcc<i2), alkylidenec<iz),
alkoxyc<12), alkenyloxyc<iz), alkynyloxyc<i2), aryloxyc<iz),
aralkoxy(c<12), heteroaryloxyc<iz), heteroaralkoxyc<iz), acyl-
0XY(C<12), alkylaminoc<i2), dialkylaminoc<i2),
alkoxyaminoc<iz),  alkenylaminoc<iz), alkynylamino<iz),
arylamino(c<iz), aralkylamino<iz,  heteroarylaminoc<iz),

heteroaralkylaminoc<i2), alkylsulfonylaminoq<iz), amidoc<iz),
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13.

14.

15.

16.

17.

18.

35. The conmpound of claim 34, wherein RL and R2 are
both nethyl. WD 2009/ 146218PCT/ US2009/ 041177 36. The

w@orspowiza8 of cl aim 34, further defined by the PCI/Isd089/041177

CHO NC s".0 OH OH OH or pharnmaceutically acceptable
salts, hydrates, gl?vat es, tautoner or opti cal
i soners thereof. 353 mFH’éC<<1:2®rrpo nyHminogsip. 32, afkynyhiminocsi),

defined by the f erej and R2
I ndependent | y QWIQ?{an a?dl%lln%:lllO(cglz), &Ee?o%ﬁ'?ﬁﬁlﬂnchlz),

heteroaralkyliminoc<iz), acylimino(c<i2), alkylthio(c<i2),
alkenylthio(c<i2), alkynylthioc<i2), arylthioc<i2),
aralkylthioc<i2), heteroarylthioc<i2), heteroaralkylthioc<i2),
acylthioc<i2), thioacylc<i2), alkylsulfonylc<i2),
alkenylsulfonylc<i2), alkynylsulfonylc<i2), arylsulfonylc<iz),
aralkylsulfonylc<i2), heteroarylsulfonylc<i2),
heteroaralkylsulfonylc<i2), alkylammoniumc<2),
alkylsulfoniumc<iz), alkylsilylc<iz), alkylsilyloxyc<iz), or a
substituted version of any of these groups;

or pharmaceutically acceptable salts, esters, hydrates, solvates, tautomers, acetals,

ketals, prodrugs, or optical isomers thereof.

The compound of claim 7, wherein R; and R; are each independently hydrogen,

alkyl(c<g) or substituted alkylc<sg).

The compound of claim 8, wherein R; and R; are both hydrogen.

The compound of claim 8, wherein Ry and R; are both methyl.

The compound of claim 7, wherein Ry and R; are both not hydrogen.

The compound of claim 7, wherein the organic compound is not a triterpenoid.

The compound of claim 7, wherein the natural product is not boswellic acid or

glycyrrhetinic acid.

The compound of claim 7, wherein the natural product is not a triterpenoid.
The compound of claim 7, wherein X is —CN or —C(=O)NHS(=0),CHs.
The compound of claim 7, wherein X is —CN.

The compound of claim 7, wherein X is fluoroalkylc<s).

The compound of claim 17, wherein X is —CFs.
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19.

20.

21.

22.

23.

24.

10al kyl (c12), al kenYl (C<12), al kynyl (c12),
heteroaryl (c<12), heteroaral kyl (c<12)5

W@roovoxe2(&<12) 5ar al koxy(cl12) 5het er oar yl oxy( c12pGhHes®0ve41177

aralkoxy(c<12) acyl oxy(cm, al kyl am no(c12) 5di al kyl -
C<1 ary Cl12) 5ar al kyl am no(c

1 ?@mﬁ{@(@e h&’%@‘?ﬁ@a SPRYTY H%li & Té? Yefihdd s

an1do(c<12) or a substituted versison of any of these

groups; or Rl and R2 ar &%ake ther and are

al kanedi y1(c<12), al kenedi y2[€n),°alkanedi y1(c<12) or

al kenediyl (c12); R11 is: WO

2009/ 146218PCT/ US2009/ 04117 en, hydroxy, hal o,

oxo, am no, hydroxyamni no,q ¢ﬁino, cyano, azido,

mercapto, or thio; or

al kyl (c<12), aIkenyI(ch)Salkg 5aryl (cm, ar al kyl

(c<12), heteroaryl (c<12)5 hetefoaralkyl (c<12)5

aCY1(C<12), al kylidene(c<12)5 5 al kOXY(C<12),

atTk e RYPIWACI N ainP] K ik M(ec%l)c’ sk@l%i@n%ﬂfﬁ& A#hral product has two

ar al koxy(c<12), hetéroaryl oxy(c<12),

henes.oar al koxy(c<12), acyl oxy(c12), al kyl am no(c<12)5

di al kyl am no(c<12)5

The compound of claim 20, wherein the rings are connected to one another by a single

chain of atoms.

The compound of claim 21, wherein the backbone of the single chain further

comprises at least one carbon-carbon double bond.
The compound of claim 22, wherein the natural product is curcumin.

The compound of claim 23, further defined by the formula:

R1 R>

wherein:
R; and R; are each independently:

hydrogen; or

alkylc<12), alkenylc<iz), alkynylc<iz), aryle<iz), aralkylc<iz),
heteroarylc<i2), heteroaralkylc<iz), acylc<iz), alkoxyc<i),
aryloxyc<iz), aralkoxy<iz), heteroaryloxy<iz), hetero-
aralkoxyc<12),  acyloxyc<i2), alkylaminoc<iz),  dialkyl-
amino(c<iz),  arylaminoc<iz), aralkylaminoc<iz),  hetero-
arylamino(c<iz), heteroaralkylaminoc<iz), amidoi<iz), or a

substituted version of any of these groups; or
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25.

26.

al koxyam no(c<12), al kenyl am no(c<12), al kynyl am no(c12)

Wénqpblam'zm(c<12) 5ar al kyl am no(c<12) 5het er oar y| BeA/n800%041177

2)5 10het eroaral kyl am no(c<12),
al kyl sul fonyl am no(c<12), anlid0(C12) ) i
al kyl i Mt ndReE 2 pisal triey 995 5(%r@lziy%aa?lka,nﬁw@ﬁlm@E@@%lylwm»

5 - - .
arylini no(cf]i()a%egrl%llfcﬁw (l)rrﬁnﬁegf(&&‘i%%eatngr oarylinino(cl2)5
het er o®; ah& R, brd 020l mbi2periently:m no(c<12), al kyl t hi o(c<12

)5 al kenyl t hi o(cl12)5al kynyl thi g(c<12)5arylthio(c<12)5 .
15aral kYl t hihrzyéregg), ,hyﬁ@t"éfl%ﬁl%ra}ﬂlﬂ{l%ibé’@%ﬂmmo’ nitro, cyano, azido, or

het er oar al kyl t hi g{.¢ aCyl thi C
12)5thioacy|(c<1%%€%%kgpsulfonyl(c<12)5

al kenyl sul f alkyl{6:1,2) all@hnklyoryl, subfkonyltes 12301 <),  aralkylc<io),
aryl sul fonyl (cl12

5
ar al kyl sul f onyl (%i@;@ﬁémeln)oaﬁlytewfr‘lbﬂyk(m<132)’15:s12)a alkoxy(cs12),
het er oar al kyl sul f gnyl.(c12) 5al kyl anmoni un{cl12)5
20al ky! sul f oni un@@g%}g%y@ﬁl%yP@ﬁﬁp)@gcﬁ@,n&w}ox (Cs12), aralkoxy(c<ia),
al kyl si Iyl oxy(c<gk | subst itk edaM&kbHSH of apw y
of these groups; anfjoa%rloz},@y(% and R14arare ié(g%ﬁ’ Yloxyccs
I ndependent | y: hylkybganochydr oxdialkhahtno@m,no, alkoxyamino<iz),

hydr oxyam no, nitro, cyano, azido, or nercapto; or )
alkenylaminoc<i2), alkynylarnan(csn), arylamino(c<iz),
aralkylamino(c<iz), heteroarylamino c<i2),
heteroaralkylaminoc<i2), amidoc<i), alkylsulfonylaminoc<i2),
alkylsilylic<i2), alkylsilyloxyc<iz), or a substituted version of
any of these groups;

or pharmaceutically acceptable salts, esters, hydrates, solvates, tautomers, acetals,

ketals, prodrugs, or optical isomers thereof.
The compound of claim 24, wherein R; and R, are both methyl.

The compound of claim 24, further defined by the formula:

or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical isomers

thereof.
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25al kyl (c<12), al kenyl (c12), al kynyl (c<12), aryl (c12), ara

| kyl (c<12)5 heteroaryl (c<12), heteroaral kyl (¢c<12),
wW@eov(1errl®) , al kOXY(CLl2), al kel l y1lOXY(C<12), PCT/US2009/041177

al kynYl "Y(C12), arY1OXY(Cl2), aral koxy(cl2),

27, adyFeRgbets s sl [uib RpThrrhsteass)

al koxyam no(c<12),
aIkenyl30an1no(c<1%%{alkyoy%anlm5%012)5arylan1no(012)5
@ 5
Isilyl(cl2)5

aralkylaning#ng)S
@ yl oxy(c<12),
)

het er oar al kyla
¢Segpoups; or

WO 2009/ 146218H
or a substity

phar maceut i cal eptabl e salts, es.ers hydr at es,
sol vates, tautoners, acetal s, ketai@ pr odrugs, or
optical isomers thereof. 5 38.The conpound of claim
37, wherein R1L and R2 are b met hyl . 39. The conpound
of claim 37, furtham3def°n@d by the formula: OH OH OH,
or pharnaceut'/, A 3 R ydr at es,

sol vates, taut ' t her eof .

o)

|
HsC CHgs -0 Si(CH3)>(C(CH3)3)
H3C ’

5 or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical isomers

thereof.
28.  The compound of claim 22, wherein the natural product is resveratrol.

29.  The compound of claim 28, further defined by the formula:

10 wherein:
R; and R; are each independently:
hydrogen; or
alkylc<12), alkenylc<i2), alkynylc<i2), arylic<iz), aralkylc<ia), heteroarylc<iz),
heteroaralkylc<i2), acylic<i2), alkoxy(c<i2), aryloxy(c<iz), aralkoxyqc<iz),

15 heteroaryloxy(c<i2), heteroaralkoxyc<i2), acyloxy(c<i2),
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30.

31.

32.

33.

10 40. The conmpound of claim 19, wherein the basic
skel eton of the natural product has four rings. 41.

wab@genzpound of claim 19, wherein the basic sk&/E82909/041177

of the natural product has five rings. 42. The
conpound of ¢laim41l, wherejn the natural product is .
cel astrol . i@xgﬂ.mm%@@@n%léfﬁ THROe123 HFY 19BN ey K YIRBINOC<12),

basi c skel e nat ur al has si X [1:nQsS.

24 the comp oS RSP ER A 80R. o o

product is bgsagesl versibh go@8Ndfitheselgrédssapogeni n. WO

2009/ 146218PCT/ US2009/ 041177 45. The conpound of claim

AR, apdRores tafjer taesthepynd pre allemadiyhe<imiatkenediylcig, alkanediylc<iz)
.1.*:....1?.5 RIHG ;----- i....:0".."--- R7

wher ei A7 4K 4% each i ndependently: Shydrogen:

OR; and R¢ are each independently:

hydrogen, hydroxy, halo, amino, hydroxyamino, nitro, cyano, azido, or
mercapto; or

alkylc<12), alkenylc<i2), alkynylc<i2), arylic<iz), aralkylc<ia), heteroarylc<iz),
heteroaralkylc<i2), acylic<i2), alkoxyc<iz), alkenyloxyc<i2), alkynyl-
OXy(c<12), aryloxy<iz), aralkoxyc<iz), heteroaryloxyc<iz), hetero-

aralkoxy(cglz), acyloxy(cglg), alkylarnino(cglz), dialkylarnino(cglz),

alkoxyamino(c<i2), alkenylaminoc<iz), alkynylamino(c<i2),
arylamino(c<12), aralkylamino(c<i2), heteroarylaminoc<i2),
heteroaralkylaminoc<i2), amidoc<i2), alkylsilylc<i2),

alkylsilyloxyc<i2), or a substituted version of any of these groups;
or pharmaceutically acceptable salts, esters, hydrates, solvates, tautomers, acetals,

ketals, prodrugs, or optical isomers thereof.
The compound of claim 29, wherein R; and R, are both methyl.

The compound of claim 29, further defined by the formula:

OH
CHy O

H,C CH;

or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical isomers

thereof.

The compound of claim 19, wherein the basic skeleton of the natural product has

three rings.

The compound of claim 32, wherein the natural product is gallocatechol.

160



10

15

20

25

34.

al kyl (c<12), al kenYl (c12), al kynyl (c12) 5aryl (cm, ar al kyl
(c<12), heteroaryl (c<l12), heteroaral kyl (cl12),

w@eev(1er1®), al koxy(cl2), PCT/US2009/041177

aryl oxy(cl12)5ar al koxy(c<12) 5het er oaryl oxy(c12) 5het er o-

e e R

het ero-aryl am no(c<12), deteroaral kyl am no(c<12),

am do(c<12), orne subsiiluted'Wersion of any of these

groups; or Rl and R n together and are

al kanedi y1(c<12), al Ranedi y1(c<12) or

al kenedi y1(c<12) ,z= , R18 and R19 are

each independent?y: hyldr ox. Fgalo, 0Xxo,
am no, hydroxyam noRniRyro, im Qibno, azi do,
mercapto, or thio; or alkyl (C<12) enYl(C

12) 5al kynyl (c12)5aryl (cm), aral kyl (c<B2), ,
het ergaryl (c<12), heteroaral kyl (c<12), acyl (c<12),
aMgTsiene(c12), 20 al koxy(c<12), al kenyl oxy(c12),

al kynyho 12). ., aral koxy(c<12),
hetgrgg?éﬁ%&ﬁ%%ﬁ?%§¥L%é%%$%§%alkoxy(c<{g), :
acyl oxy( cl2hydrakéyloam no(c<12)5 di al kyl am no(c<12)5

aIkoxyanino(c<12)5alkenylanino(c<12)5alkynylanino(chL
alkylc<io),  alkenylc<z), — alkynyles<iz),” aryle<iz), — aralkylc<i),

aryl am no(c<12) 5ar, l,am no(g< t er oaryl am no( Gg
2)5 25het eroar al ﬁffﬁ%%‘f% %@fl@kl Eeg@raﬁpﬁ(“m’ a)éyr?cm)’ aqk(}xymm)’

o1 onTa ek, MMEELS o
5 WD 2009/ 146218PGHAIBR2009/ 048WlBFyc<12),  alkylaminoc<iz),  dialkyl-
amino(<iz),  arylaminocs<iz),  aralkylaminoc<iz),  hetero-
arylamino(c<iz), heteroaralkylaminoc<iz, amido<iz), or a
substituted version of any of these groups; or
R; and R, are taken together and are alkanediylc<iz), alkenediylc<iz),
alkanediyl c<i2) or alkenediylc<iz);
R7, Rg and Ry are each independently:
hydrogen, hydroxy, halo, amino, hydroxyamino, nitro, cyano, azido, or
mercapto; or
alkylcc<i2),  alkenylc<iz), alkynylc<izy, —arylc<iz), aralkylc<io),
heteroarylc<i2), heteroaralkylc<iz), acylc<iz), alkoxyc<i2),
alkenyloxy(c<i2), alkynyloxyc<i2), aryloxyc<iz), aralkoxyc<iz),
heteroaryloxy(c<i2), heteroaralkoxyc<i2), acyloxyc<iz), alkyl-

amino(<iz), dialkylaminoc<iz), alkoxyamino<iz), alkenyl-

aminoc<i2), alkynylaminoc<2), arylamino(c<iz),
aralkylamino(c<i2), heteroarylaminoc<i2),
heteroaralkylamino(c<i2), amido(c<12), alkylsilylc<i2),

alkylsilyloxyc<i2), or a substituted version of any of these
groups; and

R10 is:
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35.

arylimno(c<12), aral kyli m no(c<12), heteroaryli m no(cl2
)5

whedoeneaial kyl i m no(cl2), acyli m no(c<12), al kyl RC¢T/U8Z0C¥ 041177

2)5 alkenylthio(c<12) al kynyl thio(cl12), arylthio(c<12)5

aral kyl thio(c eteroaﬁy th|o cl L
het er oar al kWY Hg%t*( oxy, Halo, oxo amind, hydroxyamino, nitro, imino,

5aCyl ti || 0(CL2), thirRagmlid, Qﬁ@r@e)pt@'dfm@%rf onyl (¢<12),

al kenyl sul fonyl (c12), al kynyl sulfonyl (c<12),

aryl sul fonykikgli@)s, alkenylc<), alkynylc<o), aryl(c<1z), aralkylc<i12),
aral kyl sul fonyl (¢12), heteroaryl sul fo yI(ch
heteroaralkyIsulgﬁﬁ9¥T§¢?ij}§VWHﬂﬁﬁ <ipr( 8obAy<12), alkylideneccia),
al kyl sul foni un(c al ky,

al kyl si | yl oxy(c12 @2‘%(?“%2 aﬂ)%ﬁ’%%tx&ica@édal5%lrysl,?"3ﬁc<b2f angpoxvesia,
of these groups; amlkdXRLHRCRUEDESIXY @GS elmta’@hralk@@ly(ggz), acyl-
esters, hydrates, solvates, tautoners, aceta S,

ket al s, prodrugsoxmcg@ptlcal Mkﬂnemgmthareof 4$ﬂkmmmm0@qm,
conpound of claim 45, wherein R2 are bot

methyl . 47. The ébRpHINEC6t2cl gjlﬁ?%gam\ﬁﬂ@ﬁ@» %ﬁ?‘nﬁﬂ%mm(’@ﬂz»

methyl. 15 48.A QWMMB%SSJ, “’el?aﬂiﬁér{{}ﬁo%;m, heteroarylaminoc<i2),

heteroaralkylaminoc<i2), alkylsulfonylaminoq<iz), amidoc<iz),

alkylimino(c<i2), alkenylimino(c<iz), alkynyliminoc<i2),
arylimino c<12), aralkylimino(c<iz), heteroaryliminoc<i2),
heteroaralkyliminoc<iz), acylimino(c<i2), alkylthio(c<i2),
alkenylthio(c<i2), alkynylthioc<i2), arylthioc<i2),

aralkylthioc<12), heteroarylthioc<i2), heteroaralkylthioc<iz),
acylthioc<12), thioacylc<i2), alkylsulfonylc<i2),
alkenylsulfonylc<i2), alkynylsulfonylc<i2), arylsulfonylc<iz),
aralkylsulfonyl <o), heteroarylsulfonylc<i),
heteroaralkylsulfonylc<i2), alkylammoniumc<2),
alkylsulfoniumc<i2), alkylsilylc<iz), alkylsilyloxyc<iz), or a
substituted version of any of these groups;

or pharmaceutically acceptable salts, esters, hydrates, solvates, tautomers, acetals,

ketals, prodrugs, or optical isomers thereof.

The compound of claim 34, wherein R; and R, are both methyl.

162



or pharmaceutically acceptable salts, hydrates,

sol vates, tautoners, or optical isoners thereof. 49. A
w@opoun2es of the formula: 20 OH, O WO PCT/US2009/041177

2009/ 146218PCT/ U82009/ 041177 OH CH3 or

rmaceuti c t abl e s I.ts sol vat es,
36. t ?B%P%undoq%l h%]?ll CafUITEh fefine hé(éP%E%m A conpound

of the fornula: 5 wherein:

OH

H

H3C CH3

or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical isomers

thereof.

5 37.  The compound of claim 32, further defined by the formula:

Ri4
i1
CH; T
NC O NN \)

Rz

5 XX
R11
R1 R2 ,
wherein:
R; and R; are each independently:
hydrogen; or
10 alkylc<1z), alkenylc<iz, alkynylecin), —arylesis), —aralkyle<ia),

heteroarylc<i2), heteroaralkylc<iz), acylc<iz), alkoxyc<i),

aryloxyc<iz), aralkoxy<iz), heteroaryloxy<iz), hetero-

aralkoxyc<12), acyloxyc<i2), alkylaminoc<i2), dialkyl-

amino(c<iz),  arylaminoc<iz), aralkylaminoc<iz),  hetero-

15 arylaminocc<iz), heteroaralkylamino<iz, amidoc<iz), or a
substituted version of any of these groups; or

R; and R; are taken together and are alkanediylc<iz), alkenediylic<iz),

alkanediyl(c<i2) or alkenediylc<i2);

R11 is:
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30

Rl and R2 are each independently: hydrogen; or
al kyl (c<12), al kenyl (c12), al kynyl (c12), aryl (cm, aral kyl

W@ 260923@18.0het er oaryl (¢<12), heteroaral kyl ( c12pCT/US2009/041177

acyl (c12), aIkOXY(C 12)

aryl oxy(c<1 ar al heteroar c12) 5het er o-

21 Koy ( o< BB3rOi I TBI0CA e Ry ey EYO PSRy P00, imino,
am no(c<12), aryI@ﬁhﬁo&g&2h§§5@h5yﬁQMbn@(012)5hetero-

aryl ami no(c<12)5 het eroaral kyl'am no(c<12)5

anido(c<12)amgho@mJSSMhsyhkuﬁedaﬁ@nskan»ofaamngf aralkylc<12),
t hese groups; n e tak n together and are
alkanedlyl(c<12) dﬁFW@ﬂ@@ﬂy%FEE%ﬁ? Yhgs<rean iym@cé&%i@ﬁnchm,
or al kenedi y1(c<

i ndependent | y: é%&ﬁ%@ﬁpiﬁéngg%%Wﬂ ‘85%@%?@%%”* Uryloxycan,

hydrogen, hydr oX¥sallt&lyR.,0 Xuterd iy iy oy d rl@ﬁé’t@ﬁﬂaﬂa@xy(cqz), acyl-
nitro, imno, cyano, a2|do, mer capt 0, or thi

al kyl (c<12), aIkenyhﬁﬁiz)SalkYﬂkM@m&E%&a&yl(cn)(hﬂhﬂmeomgm,
(c<12), heteroary&gc<12)5 heteroiralk c<12)
aCy1l(C<12), al kyRikgspapigeeays salkgy &*P%@@m) alkynylaminoccz12),
al kenyl oxy(c12), | oxY(c oxy(cl
ar al koxy(c<12), A g%%%é@y?%xy%%m?aéﬁxm¢jx gkﬁxomybnnn0@<””

heteroaralkoxy(cﬁ&gﬂmnﬂﬁm&ﬁmm&gég)Mkﬁbhﬂh@mhﬁﬁ&@égZE&KMKKU»
dlalkylan1no(c<12?

alkylimino(c<i2), alkenylimino(c<iz), alkynyliminoc<i2),
arylimino c<12), aralkylimino(c<iz), heteroaryliminoc<i2),
heteroaralkyliminoc<iz), acylimino(c<i2), alkylthio(c<i2),
alkenylthio(c<i2), alkynylthioc<i2), arylthioc<i2),

aralkylthioc<12), heteroarylthioc<i2), heteroaralkylthioc<iz),
acylthioc<12), thioacylc<i2), alkylsulfonylc<i2),
alkenylsulfonylc<i2), alkynylsulfonylc<i2), arylsulfonylc<iz),
aralkylsulfonylc<i2), heteroarylsulfonylc<i2),
heteroaralkylsulfonylc<i2), alkylammoniumc<2),
alkylsulfoniumc<i2), alkylsilylc<iz), alkylsilyloxyc<iz), or a
substituted version of any of these groups; and
Ri2, Ri3 and Ry4 are each independently:

hydrogen, hydroxy, halo, amino, hydroxyamino, nitro, cyano, azido, or
mercapto; or

alkylc<iz), alkenylc<z), —alkynyles<iz), — aryle<iz), —aralkylcs<i),
heteroarylc<i2), heteroaralkylc<iz), acylc<iz), alkoxyc<i2),
alkenyloxy(c<i2), alkynyloxyc<iz), aryloxycs<iz), aralkoxyc<iz),
heteroaryloxy(c<12), heteroaralkoxy(c<12), acyloxycsiz), alkyl-

amino(<iz), dialkylaminoc<iz), alkoxyamino<iz), alkenyl-

aminoc<i2), alkynylaminoc<2), arylamino(c<iz),
aralkylamino(c<iz), heteroarylamino c<i2),
heteroaralkylaminoc<i2), amidoc<i2), alkylsilylc<i2),
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38.

39.

40.

41.

42.

43.

44,

al koxyam no(c<12), al kenyl am no(c<12), al kynyl am no(c12)

Wénqpblam'zm(c<12) 5ar al kyl am no(c<12) 5het er oar y| BeA/n800%041177

2)5 10het eroaral kyl am no(c<12),

al kyl sul fonyl am ng(¢<12), anlidO(Cl2)5 )

al kyl i mi no(c<12) s@wﬁ%ﬁ P‘Vﬁl@o(oéﬂé)lé%ﬂt‘%?‘?ﬂy‘qusrwlh&(fc% gf these
arylinino(c<12)5%ﬁ§%§ylinino(ClZ)SheteroaryIinino(c12)

5 ?

het ehaarabiktydallpi avoémdlty ,salty | dstars) d(yckd @) ,salviaydst biuafnoerd, 2acetals,
)5 al kenyl t hi o(cl2)5al kynyl t hi.o(c<12)5arylthio(c<12)5

) ey ROHRigH 7 COBF TSRS BIEEOPI ¢ b o ¢12)

het er oar al kyl thi o(c12)5 aCylthi O C

1215 thipesi drerdR) Balivlesiik f QYR & bahamethyl.

al kenyl sul fonyl (¢c12), alkynylsulfonyl(c<12¥,

aryl sul fonyl (c12)5

arap RgmBeMTdoyelai@sy) Shtheedefiod|bythe Brputas <12) 5
heteroaralkylsulfonyl(012)5alky#gnnoniun(ch)S

20al kyl sul foni um(c<12), alkylsilyl(cl2)5

al kyl silyl oxy(c<12), or a sub ed version of any

of these groups; pefar mace al |y acceptabl e

salts, esters, ~wares \paut oners, acetals,
ketal s, prodrugs, i soners thereof. 51.The
conpound of cl ai %0 ei'mpR1L and R2 are both
hydr ogen. oG CH, o
0
OH
OH

or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical isomers

thereof.

The compound of claim 19, wherein the basic skeleton of the natural product has four

rings.

The compound of claim 19, wherein the basic skeleton of the natural product has five

rings.
The compound of claim 41, wherein the natural product is celastrol.

The compound of claim 19, wherein the basic skeleton of the natural product has six

rings.

The compound of claim 43, wherein the natural product is hecogenin, tigogenin, or

sarsapogenin.
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25 52. The conmpound of claim 50, wherein RL and R2 are

not hydrogen. 53. The conpound of claim50, wherein Rl
W@rIRK288 € both methyl. WO 2009/ 146218 54. ThRCT/US2009/041177

compound of claim50, further defined as: R2 H3CCH3

rein R2 ndependent | y:
5. i SyBrouseay, Angrtier d3bRe HH s SR oxyan o,
nitro, imno, 5cyano, a2|do rcapb thio; or
al kyl (c<12), aIkenyI(cg&Zﬁd@ Qge Q*\Qﬁiyi;clz) ara
kyl (c 12)5 heteroaryl(&khj3 heter aralkyl(c<12)

acyl (c<12), al kylidens c<12),

al kel | y1OXY CK12) £2), aryloxy(cl2)5

ar al koxy(cR¥42 s R)5

het er oar al koxy y

10oxy(cl12), al J &s12) 5di al kyl ami no(c12) 5

al koxyam nofpec<l =yl am no(cl2), al kynyl am no(cl12)

2

wherein:
R; and R; are each independently:
hydrogen; or
alkylc<12), alkenylc<iz), alkynylc<iz), aryle<iz), aralkylc<iz),
heteroarylc<i2), heteroaralkylc<iz), acylc<iz), alkoxyc<i2),
aryloxyc<i2), aralkoxy(c<iz), heteroaryloxyc<i2), hetero-
aralkoxyc<12),  acyloxyc<i2), alkylaminoc<iz),  dialkyl-
amino(c<iz),  arylaminocs<iz),  aralkylaminoc<iz),  hetero-
arylamino(c<iz), heteroaralkylaminoc<iz, amido<iz), or a
substituted version of any of these groups; or
R; and R; are taken together and are alkanediylc<iz), alkenediylic<iz),
alkanediyl c<i2) or alkenediyl c<i2); and
Ris, Ris, Ri7, Rig and Ryo are each independently:
hydrogen, hydroxy, halo, oxo, amino, hydroxyamino, nitro, imino,
cyano, azido, mercapto, or thio; or
alkylc<12), alkenylc<iz), alkynylc<iz), aryle<iz), aralkylc<iz),
heteroarylc<i2), heteroaralkylc<i2), acylcc<i2), alkylidenec<iz),
alkoxyc<12), alkenyloxyc<iz), alkynyloxyc<i2), aryloxyc<iz),
aralkoxy(c<12), heteroaryloxyc<iz), heteroaralkoxyc<iz), acyl-
0XY(C<12), alkylaminoc<i2), dialkylaminoc<i2),
alkoxyaminoc<iz),  alkenylaminoc<iz), alkynylamino<iz),
arylamino(c<iz), aralkylamino<iz,  heteroarylaminoc<iz),
heteroaralkylaminoc<i2), alkylsulfonylaminoq<iz), amidoc<iz),

alkylirnino(cg 12)s alkenylimino(cg 12)s alkynylirnino(cg 12)s
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46.

47.

48.

49.

aryl am no(c<12), aral kyl am no(c<12), het eroaryl am no(c<1
2)5 heteroaral kyl am no(c<12),

wa@bkdoghszhd onyl am no(c<12), anlidO(Cl2)5 PCT/US2009/041177

al kyl'i m no(c<12), al kenyl i m no(c12) 5al kynylim no(cl12)5

15aryl i m no(c<12), zilr al kyl i m no(ﬁ:ﬁ%) S5heteroarylimno(cl
2) 5 ary 1MINO(C<12), aralkyliminocx<12), heteroaryhmlno(c<12),

et et ool ot QLGN AT OS2l 0 YO8
ar al kYl t hi O(C12) alkhetign@ asy! t hi oﬁlq( Ithiocc<12), arylthioc<12),
het er oar al kyl t hi o( c%) SQgC\)(I thi (C Hlthiocar yiocay

12) 5t hi oacyl ( c<12jabgilthydsuwh.f ohsteroeryithioge<iz), heteroaralkylthioc<ia),

20al kenyl sul f onyl 2 al kynyl sul fonyl (c<12), aryl
sul fonyl)/(c |2) y é}ﬁt]h g(cqz), yny thloacy (%j/<12(), ) aﬁq){sulfonyl(cqz),

ar al kyl sul f onyl ( %\ﬁ ar I S 2 .
het er oar al ky! suI %ﬂ% _flog];yg ylglﬁm%h@% 2\l arylsulfonylcaa)
al kyl sul f oni unt Céﬂaﬁ%ylsﬂohyﬂ(&bg yl (cm, heteroarylsulfonylc<i2),
al kyl silyl oxy(c<12), or a substituted version of any

of these groups: hetwoagdlogsuiABgha&RET/ US2009/ 04lkyrmmeniumcsio,

phar maceutical |y ept abl e sal t st ers, @é’
sol vat es, t aut ondfreteubdimye i kY grear BifS i, or o
optical isomers (hatgRld vdid6R BBany of these groups;

or pharmaceutically acceptable salts, esters, hydrates, solvates, tautomers, acetals,

ketals, prodrugs, or optical isomers thereof.
The compound of claim 45, wherein R; and R; are both methyl.
The compound of claim 45, wherein R;7 is methyl.

A compound of the formula:

NC

o)

2

or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical isomers

OH
CH,
NC I N

O , Or

thereof.

A compound of the formula:
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5or pharmaceutically acceptable salts, hydrates,
sol vates, tautoners, or optical isoners thereof. 56.
wab@gentpound of claimb54, further defined by BEEUS2009/041177
formula: OH H3CCH3 or pharmaceutically
acceptabl e salts, hydrates, solvates, Qﬁytoners, or
optical isoners 10thereof. WO
2009/146218PCT/U82009/06A;77 57
54, further deflcued b
pharmaceutically a
tautoners, or opti
conpound of clab"
consi sting of:

¢ompound of claim
H 3CC H 3 or

3 .” hydrates, sol vates,
soners thereof. 558. The

CHj

2

or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical isomers

thereof.
50. A compound of the formula:
5 ,
wherein:
R; and R; are each independently:
hydrogen; or
alkylcc<i2),  alkenylc<iz), alkynylc<izy, —arylc<iz), aralkylc<io),
10 heteroarylc<i2), heteroaralkylc<iz), acylc<iz), alkoxyc<i2),
aryloxyc<iz), aralkoxy<iz), heteroaryloxy<iz), hetero-
aralkoxyc<12), acyloxyc<i2), alkylaminoc<i2), dialkyl-
amino(<iz),  arylaminocs<iz),  aralkylaminoc<iz),  hetero-
arylamino(c<iz), heteroaralkylaminoc<iz, amido<iz), or a
15 substituted version of any of these groups; or

R; and R, are taken together and are alkanediylc<iz), alkenediylc<iz),
alkanediyl c<i2) or alkenediyl c<i2); and

Ry, Ra1, and Ry, are each independently:
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WO 2009/ 146218PCT/ US2009/ 041177 , and , or
phar maceutically acceptable salts, hydrates, solvates,

WO 200000218 ,

or optical isoners thereof. 559. ThRCT/US2009/041177

conmpound of claim50, further defined as: 0 Me NC ",

00 O H or
sol vat es,

10

15

20

maceut i cal | cceptable salts, hydrates, . .
B oy B ot o cEBp S PR gt no. nito, imino.

cyano, azido, mercapto, or thio; or

alkylc<ia), alkenylc<), —alkynylc<izy, — arylesn, —aralkyle<i,

heteroarylc<i2), heteroaralkylc<iz), acylc<iz), alkylidenec<iz),
alkoxyc<12), alkenyloxyc<iz), alkynyloxyc<i2), aryloxyc<iz),
aralkoxy(c<12), heteroaryloxyc<iz), heteroaralkoxyc<iz), acyl-
0XY(C<12), alkylaminoc<i2), dialkylaminoc<i2),
alkoxyaminoic<iz), alkenylamino<iz),  alkynylaminoc<iz),
arylamino(c<iz), aralkylamino<iz,  heteroarylaminoc<iz),

heteroaralkylaminoc<i2), alkylsulfonylaminoq<iz), amidoc<iz),

alkylimino(c<i2), alkenylimino(c<iz), alkynyliminoc<i2),
arylimino c<12), aralkylimino(c<iz), heteroaryliminoc<i2),
heteroaralkyliminoc<iz), acylimino(c<i2), alkylthio(c<i2),
alkenylthio(c<i2), alkynylthioc<i2), arylthioc<i2),

aralkylthioc<12), heteroarylthioc<i2), heteroaralkylthioc<iz),
acylthioc<i2), thioacylc<i2), alkylsulfonylc<i2),
alkenylsulfonylc<i2), alkynylsulfonylc<i2), arylsulfonylc<iz),
aralkylsulfonyl <o), heteroarylsulfonylc<i),
heteroaralkylsulfonylc<i2), alkylammoniumc<2),
alkylsulfoniumc<i2), alkylsilylc<iz), alkylsilyloxyc<iz), or a

substituted version of any of these groups;

or pharmaceutically acceptable salts, esters, hydrates, solvates, tautomers, acetals,

ketals, prodrugs, or optical isomers thereof.

51. The compound of claim 50, wherein R; and R, are both hydrogen.

25 52.  The compound of claim 50, wherein R; and R, are not hydrogen.

53.  The compound of claim 50, wherein Ry and R, are both methyl.
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WO 2009/ 146218PCT/ US2009/ 041177 60. The conpound of

cl ai m 50,

further defined as: NCO111 O 410 "''OH H

w@eroophanmaceuti cal | y acceptabl e salts, hydrat eBCT/US2009/041177

sol vat es,

sa. %y

A co

c &P

tautomers, or optical isomers thereof. 5

oun f. the.formyla: , R23R24 wherein: R23 and
Qﬁ@éﬁ%%ﬂ%ﬁghagﬂFgagﬁﬁpaﬁydrogen, al kyl (c<8) or

substituted al kyl (c<8); or

HsC CH3

wherein Ry, Ryj, and Ry, are each independently:

hydrogen, hydroxy, halo, oxo, amino, hydroxyamino, nitro, imino,

cyano, azido, mercapto, or thio; or

alkylc<ia), alkenylc<), —alkynylc<izy, — arylesn, —aralkyle<i,

heteroarylc<i2), heteroaralkylc<iz), acylc<iz), alkylidenec<iz),
alkoxy(c<i2), alkenyloxyc<iz), alkynyloxyc<iz), aryloxyc<iz),
aralkoxy(c<i12), heteroaryloxyc<i2), heteroaralkoxyc<iz), acyl-
0XY(C<12), alkylaminoc<i2), dialkylaminoc<i2),
alkoxyaminoic<iz), alkenylamino<iz),  alkynylaminoc<iz),
arylamino(c<iz),  aralkylaminoc<iz),  heteroarylaminoc<iz),

heteroaralkylamino(c<i2), alkylsulfonylamino<iz), amidoic<iz),

alkylimino(c<i2), alkenylimino(c<iz), alkynyliminoc<i2),
arylimino c<12), aralkylimino(c<iz), heteroaryliminoc<i2),
heteroaralkyliminoc<iz), acyliminoc<i2), alkylthioc<i2),
alkenylthio(c<i2), alkynylthioc<12), arylthioc<i2),

aralkylthioc<12), heteroarylthioc<i2), heteroaralkylthioc<iz),
acylthioc<i2), thioacylc<i2), alkylsulfonylc<i2),
alkenylsulfonylc<i2), alkynylsulfonylc<iz), arylsulfonylc<iz),
aralkylsulfonylc<i2), heteroarylsulfonylc<i2),
heteroaralkylsulfonylc<i2), alkylammoniumc<2),

alkylsulfoniurn(cg 12)s alkylsilyl(cg 12)s alkylsﬂylo XY(c<12), Or a

substituted version of any of these groups;
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10R23 and R24 are taken together and are
al kanedi y1(c<12), al kenediyl(c<12), al kanediyl(c<12)
woeooalikenedi yl (cl2); R25, R26 and R27 are eachPCT/US2009/041177
independently hydrogen, hydroxy, halo, oxo, am no,
nitro, azi do,

t ﬂr @gx%l?argilgt%agw a(ceqpéablfé'SRg%ﬁ%{e%sg%ydrates solvatesc?ap E[orners acetals,

ah{@ﬁéﬁ}’b&@ﬁ%@)or ib{1GdetorgtRldoy! (€12) ;
het er oaryl (‘c<12 het er oar al kyl (c<12), acyl (c<12),

al kyl i dene(c12), al kOXY(C<12), al kenyl oxy(c12),

alThy sympsondcorzjaimaidy fusthet dafiried barthe f@@mytac <12),

het er oaryl oxy(c<12), heteroaral koxy(c<1g), acyl- WO
2009/ 146218PCT/ US2009/ 041177
OXY(C12), al kyl am no(c<12) 5di al
aIkCMyaNﬂllO(CKlZ)SaIkenyla

)5 heteroaralkyla- ’
anlidQ(c<12)5

5al kyl i m no(c<12) 54
arylimno(c<12) o
5

HsC CH3

or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical isomers

thereof.

The compound of claim 54, further defined by the formula:

OH
CHj

CHj;
NC

HsC CHs

2

or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical isomers

thereof.
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het er oar al kyl i m no(c12)5acyl i m no(c12)5al kyltill0(C<12

)5 al kenyl t hi o(c<12) 5al kynyl t hi o(c<12) 5aryl thi o(c<12)5
wWae@vkhx2t$hi O C<12), hetero arylthio(c<12), PCT/US2009/041177

heteroaralkylthlo(c<12 )5

o SERAGARE el sy <0

sul fonyl (c i2), O&@HQ3
ar al kyl sul fonyl (c12) 5het er oar yl si§'t | (c<12)5
het er oar al kyl sul f onyl (c<12) pni un(cl2)5

al kyl sul foni un(c<12), alky
aIkyIS|Ionxy(c<12) orcHa |
of these groups; - B ¢
salts, esters, gtes, tautoners, acetals,
ketals prodrugs i|sonmers thereof. 62.The
conpound of cl ajs rther/defined by the fornul a:
0 zcH3 ) 0 g aUi cal |y acceptabl e salts,
hydr at es, sol vates autoners, or optical isoners
HsC  CHs

o version of any
accept abl e

2

or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical isomers

thereof.

58.  The compound of claim 50, further selected from the group consisting of:
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t hereof. WO 2009/ 146218PCT/ US2009/ 041177 63. The

conpound of claim®6l, further defined as: or
web@eeeetiti cal |y acceptable salts, hydrates, BOI/U81086%041177

tautoners, or optical isomers thereof. 564. A conpound

selected fromthe group consisting of:

(S)-3-((1E, 6E)-7-(4- hydrgxy- 3- met hoxypheny1l) - 4, 4- di net

hy1- 3, 5- di oxohept aH4 6-
j | oxocyclohex-l-eﬂqgamﬁga?yriI
3

di enyl) -3, 5, 5-t rifre

(S) (1 dxy- 3- met hoxyp @ net
hoxy- 4, 2

oxohept g -3,5,5-nC relofex- 1-e
necar oo Ifl

10(S) ; - (4- hydr oxy- 3- nj k 1)-1, 3-di oxo
| an-2-y1l yl - 3- oxopent g

1-enyl)- i met hyl - 6- oxocy -1-enecarbonitri
€,

(S)-34(E)-4-(2-(4-(tert-butyl di methyl silyl oxy)-3-netho
xystyryl)-1, 3-di oxol an- ;yl)-

4- et hyl - 3- oxopentd- eny
ex-1- enecar boni t kR, 5, E) - 3- (4- hydr oxyst

, b-trinmethyl- 6-foxocy ex- 1- enecar bonjtr
15(28, 35) -6- §ydnotlal 8, 8 tringkhy ¥

ydr OXy aE, )
H
, and ,

or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical isomers

thereof.

The compound of claim 50, further defined as:

or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical isomers

thereof.
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60.

61.

hexahydr o- 2H chronmen-3-y1 3,4, 5-tri hydroxybenzoat e,
and

W@ 2R93HP1¥ - cyano- 5, 5, 8a-tri net hyl- 6- oxo- 2- ( 3, 4PGF/USI0NY/ 01177

roxyphenyl) -3, 4, 4a, 5, 6, 8a- hexahydr o- 2H chr onen- 3-y1
3,.4,5-tri hydroxybenzoate. 65. A conpound sel ected from
t I'J'" he ﬁ?lagtbu%id}fsc?l(%{ni ?Lgfh_er defined as:

20(S, E)-3-(4- hydroxystyryl)-3-nmet hyl6
necarbonitrile, and .,
(35) - 3- (4- hydroxyst yry1) - @H5- df Ryl Gnmxocycl ohex- 1-
enecarbonitrile. 66. A coxpdquntl selected fromthe

group consi sting of:
jetlay ¥- 3, 17- di oxo0-4,5,6,7,8, 9

(10S, 13S)-4, 4,8
, 10, 11,12, 13, 14, 1% g

pt af a] phenant hr ene- 2- car boni t
/7 US2BI09/ 041177 (10S, 13S,1 7

t etradecahydro- 3
rile, WD 2009/Q 3 IPCT

S) - 17- hydr oxy- 4, 4, 10 %3- etr amet hyl-3- 0x0-4.5,6.7,.8,9,.

b RS EG S sekenor ok AR ab o SRELD R o taga! somers
[ @lergdienant hr ene- 2-carbonitril e, and

(10S, 13S)-4, 4,10, 13-t etranet hyl- 3-oxo-17-(tri met hyl si

oxocycl ohex-1-e

yl oxy) -

54 @ngopng ofthedormulan 13 14, 15, 16, 17-t et r adecahydr o- 3H
- cyclopenta [a] phenanthrene-2-carbgnitrile. 67. A
conmpound sel ected fromthe group conifsting of :

(10S, 13R) - 17- (et hoxymet hoxy) - 10, 1g8—idi\net hy1- 3
-ox0-2,3,6,7,8,9, 10, 11R12’ 13,14, 15, 16, 1
0-1H 10cycl openta [a]“fhenant hrepe-4-c
and N

X-t et radecahydr
ar bonitrile,

et hy1- 3Fwg0-2, 3,6, 7,8, 9,
10, 11, 12, 13, 14, 15, 16, 17- tetrddecahydfo- €Hscycl opent a
[a] phenant hr eNe<4- cappepi tr Lbs he conpound
according to any O g &3\ wherein the
compound is in the érnacagiically
acceptable salt.

wherein:
Rz and Ry4 are each independently:
or hydrogen, alkylc<s) or substituted alkyl c<s); or
Rj3 and Ryy are taken together and are alkanediylc<i2), alkenediylc<i2),
alkanediyl c<i2) or alkenediylc<iz);
Rys, Ras and Ry7 are each independently:
hydrogen, hydroxy, halo, oxo, amino, hydroxyamino, nitro, imino,
cyano, azido, mercapto, or thio; or
alkylcc<i2),  alkenylc<iz), alkynylc<izy, —arylc<iz), aralkylc<io),
heteroarylc<i2), heteroaralkylc<i2), acylcc<i2), alkylidenec<iz),
alkoxyc<12), alkenyloxyc<iz), alkynyloxyc<i2), aryloxyc<iz),

aralkoxy(c<i12), heteroaryloxyc<i2), heteroaralkoxyc<iz), acyl-
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62.

15 69. The conpound according to any one of clains
7-63, wherein the conpound is not a salt. 70. The

W@ opoune8 accordi ng to any one of clains 7-24, PRBUIDNI/ 041177

32-34, 24, 40-47, 54, and 61, wherein the compound is
in the formof an ester. 71. %Fe conmpound of claig170,
wherein the estePX¥esdits frotda@ddetsati on rédEyIpgHocs),
20bet ween a hydr up of th and t .

car boxyl i c acid g%%ﬁ%ﬁgggﬁﬁaTinakggﬁgﬁkﬁaéﬁhpoE%ﬁnybnnno@ﬁnb
accordi ng to any agimidbch@i Maralky@dminefrehei N heReoarylaminoc<io),
conmpound is present as a mxture of stereoisoners. 73.

The conpound accbetdicaplikdarampcene alfylsdlfinggniinga;i), amidocsia),
wherei n the conmpoynd i.s present as single .

st er eoi soner. ZS?QWgﬂ%m%%ﬁ%oundmﬁ?ygﬁvmﬁﬁubIaiﬁgq?y@@Fm«KU%
28-29, 32-34, 24, 40- 54-57 .84 and 6 i

t he conpound is eFt lg%:nt%(?(%z)’f or alrar%%;igfntg ?(ﬁélz)l Fl\l-qi/e-t %%8@%1 <12y
NO pr oduction i nh%ﬁaﬁﬂmgﬁﬁO@&%[t hee[cylﬂhﬁ{d%&lflz),t he alkylthio(cglg),
conpound has an 1C50 value of less than about 0.2 WO
2009/ 146218PCT/ Uskoogdiadiada s 75. Akphdimeceut i cal arylthioc<n),
conposition conprising.as an active ingredient a .
conpound accordiﬁf&%ﬁh%@ﬂ%ne %@ﬂeﬂ@%ﬁﬁxvme7 degaglkylthioc<ia),

pharmaceuti cal 'y ;aggept abl e cargi.er..1 76, The Ikvisulfonvl
phar maceut i cal co osclp(ésll%’n of cl allsrﬁyjfgﬁ,mi/\her ein the Y12,

conmpos ition is ad&@flﬁ@hlf(ﬁfyl(@gqm mlﬁ}tﬂyﬁﬂmﬂylwlzﬁ ﬁ@wilﬁfonyl(cglz),
sel ected fromthe ?roup consi sting of orallg,
i ntraadi posal |y, asliyhulfgarkeri.al | y, i ntraar hétewpadsyfonylc<i),

nt amiscul ar Y, TPRIPEGIR PV G aocul ar al Yy lammonium -,
ntrapericardial by, ToAiaReL]L OMRMsiVh Nt ARRsBYRY LY
ntraprostaticaly%yﬁntrgre§§gﬁly,?Fnyfépﬁecagﬁyyl MCJD’(H ¢
ntratracheal | y, substita¢diviassiah by anyi oftthesargoodpscal |y,

ntravagi nally, intravenousl intravesi cul arl |

At rpﬁeﬁrf?%ce%ﬂq Y Wiﬁ@%ﬁéf‘ tsy,ééfe& deiya,tewe G ﬁ“omers’ acetals,
0k@ﬂais%’pro@ﬁfg@,rﬁr%ﬁkAD{son'i&§HﬁHOY.’ 10 subconj unctival,

subcut aneously, sublingually, topically,

transbuccal |y, transdermally, vaginally, in crnes, in

| Tt domperpuisificlasmsy 1, Wrthendefacddtydhe foyinalaa | avage, via

conti nuous infusion, via infusion, via ienalation, Vi a
injection, via |ocal delivery, via lo;?YIZ%d

perfusion, bathing target cells direc , Oor any

conbi nati on thereof. 77. The_cse oositlgn of claim 76,

wherein the conposition is ated for ora
del i very. o

NC

o)

or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical isomers

thereof.
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63.

64.

65.

66.

1578. The conposition of claim77, wherein the
conposition is fornmulated as a hard or soft capsule, a

W@ 2099846218 syrup, a suspension, a wafer, or anP@r/Ugi009/041177

79. The conposition of claim 78, wherein the soft
capsule is a 80. The conposition of
cl FFA)I?Pounfdlﬂ'f @oﬂ'ﬁﬁ{)léaﬁe e& 4r ot ective coating. 81.

The conposition of claim 77, conpri sing an
agent that del ays absorptlon / he conposition of
claim77, further conpr ) enhances
solubility or dispergtbi ~ he conp03|t|on of
claim75, wherein th gpersed in a

l'i posorre, an @il and]water Jemul si pn or a water and oi
ermul si on. 84. A hefapse C mephkdd conpri sing

adm ni stering a pharHHCr- 'caIIy ef fective 25conpound
of any one of claf Hsa subj ect. 85. The nethod
of claim 84, whefe e subj ect is a human. 86. The
met hod of clapn184 urther conprising |dent|fy|ng a
subject in need of treatnent. 178 WD

200 PhakARABRAUTY MRPABIGARI, hidBifes, dlv@Ed) editéthers) @adptid@l isomers
cancer_in a subject, conprising adn1n|ster|ng to the

styedt a pharmaceutical ly effecti ve amount of a
conpound according to any of clains 7 67. 88. The

o8 bt SCIBLER o HOBHEh R e ot bl Loma
mas)E3-(l &, 6@@!—((4ntwdr@ry Semithomyphery 894, Fhiémerdy ki d-didxobkptiarh,6-

87 V\h
br é\i n, {e?llyp 3{;}? tr?r%re] y[6lo§(og3fclothré>e( lbénaeggr onitrile | OOd bone,

(S)-3-((1E,6E)-7-(4-hydroxy-3-methoxyphenyl)-5,5-dimethoxy-4,4-dimethyl-3-
oxohepta-1,6-dienyl)-3,5,5-trimethyl-6-oxocyclohex-1-enecarbonitrile,

(8)-3-((E)-4-(2-(4-hydroxy-3-methoxystyryl)-1,3-dioxolan-2-yl)-4-methyl-3-oxopent-
I-enyl)-3,5,5-trimethyl-6-oxocyclohex-1-enecarbonitrile,

(8)-3-((E)-4-(2-(4-(tert-butyldimethylsilyloxy)-3-methoxystyryl)-1,3-dioxolan-2-yl)-
4-methyl-3-oxopent-1-enyl)-3,5,5-trimethyl-6-oxocyclohex-1-enecarbonitrile,

(8,E)-3-(4-hydroxystyryl)-3,5,5-trimethyl-6-oxocyclohex-1-enecarbonitrile,

(25,35)-6-cyano-4a,8,8-trimethyl-7-ox0-2-(3,4,5-trihydroxyphenyl)-3,4,4a,7,8,8a-
hexahydro-2 H-chromen-3-yl 3,4,5-trihydroxybenzoate, and

(2R,3R)-7-cyano-5,5,8a-trimethyl-6-0x0-2-(3,4,5-trihydroxyphenyl)-3,4,4a,5,6,8a-
hexahydro-2 H-chromen-3-yl 3,4,5-trihydroxybenzoate.

A compound selected from the group consisting of:
(S,E)-3-(4-hydroxystyryl)-3-methyl-6-oxocyclohex-1-enecarbonitrile, and
(35)-3-(4-hydroxystyryl)-3,5-dimethyl-6-oxocyclohex-1-enecarbonitrile.

A compound selected from the group consisting of:
(10S,135)-4,4,10,13-tetramethyl-3,17-diox0-4,5,6,7,8,9,10,11,12,13,14,15,16,17-

tetradecahydro-3 H-cyclopenta[a]phenanthrene-2-carbonitrile,
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67.

68.

69.

70.

71.

72.

73.

74.

breast, central nervous system colon, endonetrium
esophagus, genitourinary tract, head, larynx, |iver,

wo
[

vg/14a2¢8k, ovary, pancreas, prostate, spl eenPCEEE1009/041177
ntestine, large intestine, stomach, or testicle.

o TR T S AL hE s stEr S 59 o-whnor oim the

S
f
t

ubj ecy 5,678 9N 2, 8214, Thee Telibedicedhyatas m 87,
urther conprising identifying a subjéct in need of
r eat meptlope@8ialphenandtroid2-cérbohidiils 9@, wherein t he

suhject mly or,pati .hi story, of. cancer. 94.
ThsERaa b Rt R Sk BB “has
synpt o, QF SSAGEN, 12,9514, Thee netbedicedhyatasm 87,
wherein the cogioound is admnistered locally. 1596. The

met hod cygloranigl

phenaniiiience?satbpaitidlsnpound i s

admi ni stered by direct intratumoral injection or by

c

R0 HOp Y B B e ot it ored

SYHISIRR)AI7HInctigByniBioxypl Oos-dafcthylad-0x87, wherein t he

c
i

ot T aardh 140 0. LR AR a1 oneal 1y,

subcut @Qﬁ%ka)[a}ibhe&ﬁlﬁ{réﬂeA-%Qrbggi-tr]_lla,eaﬂﬂet hod of claim
87, wherein the pharmaceutically effective anmount is

0(10S,13R000 -t dey- 1 0L DB dinTdtley e 0xed, 301, 7,8 19al0n 1982, 1 Jnbve k Bl 01 17-

t
i
Cc

a

he pharmgceut i cal ffecti ampunt i s adm ni stered

R RS g e R ek 2o RO o
i m99, erein the pharmgceutically effective ..
§19PMPRUISEALAE AR & oA PP t%mé% Jé%orvxéleafa%é@s PLRDOR( is in the

form of a pharmaceutically acceptable salt.

The compound according to any one of claims 7-63, wherein the compound is not a

salt.

The compound according to any one of claims 7-24, 28-29, 32-34, 24, 40-47, 54, and

61, wherein the compound is in the form of an ester.

The compound of claim 70, wherein the ester results from a condensation reaction

between a hydroxy group of the formula and the carboxylic acid group of biotin.

The compound according to any one of claims 7-63, wherein the compound is present

as a mixture of stereoisomers.

The compound according to any one of claims 7-63, wherein the compound is present

as a single stercoisomer.

The compound of any of claims 7-26, 28-29, 32-34, 24, 40-48, 54-57, 61, 64 and 66,
wherein the compound is effective for inhibiting IFN-y-induced NO production in
macrophages, further wherein the compound has an ICsy value of less than about 0.2

uM.
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75.

76.

77.

78.

79.

80.

81.

82.

&3.

&4.

85.

86.

WO 2009/ 146218PCT/ US2009/ 041177 The net hod of claim
87, wherein the conpound is adm ni stered by contacting

w@2a0amei21gel | during ex vivo purging. The net hedr/v$2009/041177

claim 87, wherein the nmethod conprises: a) induci ng

cyto OXICIt n a tunor cell; . b) kill a.tu

c¥ iPRETACH %L&?FB?F@OP nc%nlfriﬁlﬁg et ac‘g‘j %FIH Compound
dihfdopdiRRtd @ty @R dfrelaang A an@ el ﬂharr@&ceﬁr)icduwcéa dbMcarrier.
growth n a“tunor cell. The method cl aim 103,

wherein the tunor cell is a |eukem a -cel | . The met hod
offhe phammaredicalvempesitiane’ daifp?s.adidrein shaacasmpasifion is adapted for
c ; I r. | 4

%&]I% nésﬁfaglgh bg% rg ﬁ%asglect%g % %{ tht% r&d&ancé%élrsfé@% 1§f’a &gﬁ}’ﬁ 1§§%ad’1posally,

Caﬁfa@fteﬁaﬂl}i,, ﬁltlﬁ@lﬂh@ﬁlaﬂy,l Cc igangetialtgl | inttndstnfBCh intralesionally,
cancer cell, a testicul ar cancer cell a brajn cancer
c@mamvéﬁu%%r |11§Fﬁné‘%]é’erm€é‘l>qularéuy’y wpFAReTIcardighise ingageritoncally,

ce *‘d’p[&u‘faq So%nt Hovstaﬁceg ai rﬁn&@fggﬁpy,cellhtratﬂe%‘ﬂge Ciaftaficheally,

I Ssue ancer ce The net
c irgratnrBarall§.urintresmbitingdtyi, siimeavaginaképt nemivesehdyt adtrivesivularlly,

oHEERHERT A ockop g0 afbimolr - @rdbi oersapgly.  rectaly,

r 3G BhRALARY, suB&NEndol8Y ARWin @Ry SBHRSNY. trahB6u 0Bl @dnQfermally,
claim106, further conprising X contacting a tunor

cehgingliyt, Im tmmesompmnmqsmmns cylzca) natheter, wip 4 heagm marcontlnuous

con 2) .cont act
S St P he SRR SR . 81 RS Ve el iR SR focalized
C gbfusibr, athiif: @ARPEOIRireeMly, b@)m;eémﬁk’;lﬁ&ﬁdiﬁhérebﬂmr cell
wth the compound and the second drug at the sane

time. The nethod of claim 106, wherein the second dru ((I:]
i Ihe gompesitpLe| daimgF, inhierdin Hierrepeyition i formulaisddet oral delivery.
antl-prollferatlve anti-viral, inmmunonodul atory, O

' W%%g@%ﬁééféf U&im 77 ewlF%&FQﬂ: chmﬁ:dsﬁidﬁ] il @}Tu\{m&{ £4 Dhard or soft

the sec ug I's an a at1 ng agent, an
capsule, a tablet, a syrup, a suspension, a wafer, or an clixir.

The composition of claim 78, wherein the soft capsule is a gelatin capsule.
The composition of claim 77, further comprising a protective coating,.
The composition of claim 77, further comprising an agent that delays absorption.

The composition of claim 77, further comprising an agent that enhances solubility or

dispersibility.

The composition of claim 75, wherein the compound is dispersed in a liposome, an oil

and water emulsion or a water and oil emulsion.

A therapeutic method comprising administering a pharmaceutically effective

compound of any one of claims 7-67 to a subject.
The method of claim 84, wherein the subject is a human.

The method of claim 84, further comprising identifying a subject in need of treatment.

178



10

15

20

25

receptor nodul ator, cytoskeletal disruptor, estrogen
receptor nodul ator, histone- deacetyl ase inhibitor,

WORMBITHR18 educt ase i nhi bitor, prenyl-protein PCI/US2009/041177

&7.

88.

&9.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

transferase MD 2009/146218PCT/U82009/O41177

i nhi r |n0|d r ecept nodul at.or oi soner gse . .

| A BIHegrof (iRl Riticht g RHBs” CARP BT RGdIp e g T subject a
nshmcaftlcﬁh@bﬁ‘écl% ,ani@hﬁ{@arbo&ﬁp%uﬁ@ GEUOEdiAE WarySof claims 7-67.
5-azacitidine, | uorouracil, 9- cis-retinoic¢ acid,

acti nonmycin D, _alltret|n0|n, all-trans retinoic aC|d
amharmthed of cleimt§ hivther¢je|thp esncst is bespednonymessrcoma, lymphoma,
b e ug | ci [
CRBERIS RO R Rl e Me e pEERAELE B0 v,
chloranbu0|l, ci splatin, cyclophospham de, cytarabi ne,
da“harﬂmhéd]ef clrs &7, mitereinlaln cdaridbr &3 of, thdetdaddab bleod, bone, brain,

gcetax el , dolastatin-10, doxjfluridine, doxorubicin,
dBxEPtuFREFh ne@ﬁuﬁ ABHERN COlapy FroRehIuRy %%B%%‘é’ genitourindry tract,
eHEROFr Sk, 196F iddhbek, QFHE! bARIAE, prI§IE USROS mall intestine, |
ozoganfgﬁﬁ %égaﬁ%th 5’ﬁellgamne r?dard@ C|nSIna fiestine, farge
[ ﬁm@mmsﬂj@naqhnatﬁemdbe i rinotecan, isotretinoin,
i xabepi | one, Iapatinib LBH589, Ionustine

hl or.et h ne rca i ne,
Mirlys cEe A A R P
neratinib, n|Iot|n|b nitrosourea, oxallplatln
patk infedtxorll of clinEIMWBERIN fhe eglfehidzh Agmasenmaxani b,
senustine, sodium butyrate, sodium phenyl acetate,
st rept ozotocin, suberoylanlllde 15 hydroxam c. aci d,
sdhe p}emqsi oftc(llq;{@)ﬁ f gﬁthe{ g}{p%gpgjléientﬂﬁmwugject in need of treatment.
tloguanlne topotecan, TRAIL, trastuzunab, tretinoin,
t € RRM AL 1n %amél%hf:th@‘ghﬂ ect\al b L& B pafRRAGLBRA) (k}f’ cancer.
vi nbl astine, vincristine, desi ne, or” vinorel bl né.
111. A nethod of treatin or preventing a disease with
afhp nictodrmdtctrin Fowpetsenthe iswbjectdabpyaptoms ofrparicsi.-ng
adm nistering to the subject a pharnaceutlcally

etfé% %eilhogi oé}fﬁz gﬁl‘tgngfz %%gr ﬂ’]f t%g l';[g]% 1S a%}/mﬁgreﬁ ll(ﬁd

di sease is lupus or rheumatoid arthrltls. 113. The
nathbadtiald oflchinm 95] Whemirethe icompbendis admsdsteed diy direct intratumoral
i nfl ammat ory bowel. di sease. 114 The met hod of claim

1 {gectiph&r By AieFion; Rt tAMRRY BF Y aB6%el di sease is Crohn's
di sease or ulcerative colitis. 25115. The net hod of

CITak Mclibl o 'MEMA 7N WhBR e @88 8o d I8 adRidifiEdca %a&ﬁfcmly

conponent is a cardi ovascul ar di sease. 116. nmet hod

of claim 111, wherein the disease with an |nf[annatorY '
c dhporrshid ofsclaimaPbtveerein the compound is administered intravenously, intra-

arterially, intramuscularly, intraperitoneally, subcutaneously or orally.

The method of claim 87, wherein the pharmaceutically effective amount is 0.1 — 1000

mg/kg.

The method of claim 99, wherein the pharmaceutically effective amount is

administered in a single dose per day.

The method of claim 99, wherein the pharmaceutically effective amount is

administered in two or more doses per day.
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117. The method of claim 116, wherein the diabetes is

type 1 diabetes. 181 WD 2009/ 146218PCT/ US2009/ 041177
wai®91dd2e8 net hod of claim 116, wherein the di aPEr/ES200%5041177

type 2 diabetes. 119. The nethod of claim 116, wherein

t har eutically effective anpunt of the also .

102, ¢ f e By Yiitodls WhHEuh o 8o BB FERL G bY contacting a turmor
aggmgﬁ@ﬁg%}NWJﬁmgﬁ@betes. 120. The nethod of claim
119, wherein the conplications are selected fromthe

group 5 consisting of obesity, hypertension,

103. aflhe metholdenf i 87¢ whetsy the ethad epmpsisss, st r oke,
peri pheral. vas ar.. di sea /pert ensi on,
ngi)hr oglgfuﬁ??é%ﬁgoﬁéxé%gf]ﬂyimﬁnlyggﬁ@ér osi s, retinopathy and
mey abokilingy agigreell{ syndrome X). 121. The met hod of

claim 111, wherein the disease with an inflammtory
c 6hpondKtucing apeptass i &t ¢edme (syndrome X). 10122.

T ne'imgmgfdiﬁér@ﬁtmﬁmm 2 WIFRGELN; fhe disease with an

i nflammatory conponent 1s a skin disease. 123. The
nmej hodimdfibichgprowt? 2y a winesreicl. t he adm ni stration is
topical or oral. 124. The nethod of claim 122, wherein
the skin disease is psoriasis, acne, or atopic

104. d@hewidtiddsof cldnh293, whereinhbe tuafortoeBad 4 kgkaniapredvent i ng
a cardi ovascul ar disease in a subject, conprising

o5, LRSI B B BT TEE B o g«
128 cel B8, g@ﬁr{koccimgér &liad Bideancwh&diieh Br&s{h@e cancer cell, a liver cancer

cardlovascuLar di sease IS atheroscler05|st '
caelti opayropratibcanaorgdni stamahle aancedicels as testiadargaetérvezll, a brain
ocarditis, 2 eart di seas

h fajl . h - e
vatrer il e efr Y PR s Dl ek S LR FRET G, brain

Okancer cell, a bone cancer cell, or a soft tissue cancer cell.

106. The method of claim 87, further comprising a treatment selected from the group
consisting of administering a pharmaceutically effective amount of a second drug,

radiotherapy, gene therapy, and surgery.

107. The method of claim 106, further comprising (1) contacting a tumor cell with the
compound prior to contacting the tumor cell with the second drug, (2) contacting a
tumor cell with the second drug prior to contacting the tumor cell with the compound,
or (3) contacting a tumor cell with the compound and the second drug at the same

time.

108.  The method of claim 106, wherein the second drug is an antibiotic, anti-inflammatory,
anti-neoplastic, anti-proliferative, anti-viral, immunomodulatory, or

Iimmunosuppressive.

109. The method of claim 106, wherein the second drug is an alkylating agent, androgen
receptor modulator, cytoskeletal disruptor, estrogen receptor modulator, histone-

deacetylase inhibitor, HMG-CoA reductase inhibitor, prenyl-protein transferase
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nmyocardi al infarction. 127. The nethod of claim 125,
further conprising adm nistering a pharmaceutically

wetdoeasd2ve anount of a second drug. 128. The neCTOs2009/041177

110.

I11.

112.

113.

114.

115.

116.

117.

cI aim 127, wherein the second drug is a chol esterol
|ng dru an 25anti-hyperli.pi dem c, cal ci um
R i b e ar dneduyh PpanGERe Bt 9t Sesine Kinase
r gghiisitggse i nhibitor. W) 2009/ 146218PCT/ US2009/ 041177
129. The nethod of claim 128, wherein the second drug

I s anl odi pi ne, H%lrln ezetim be, felodipine, '
| 5@? mq@hqﬁeof dlaipe ahgrae thericeenddirpg ited-apicitetingiSridyorouracil, 9-

P € cl1c{] | g&lfgg%c@; Pr aln[{retttlﬁlgﬂldl aﬁ {}gﬂ dl%g 19010 TQC?d annamycin,

secon

ahﬂﬁﬁiw| belidostht) d‘@év@blzuma]b Vv eehtdretene, Sbeduainibgli Hilﬁiulfan capecitabine,
doxazosi.n, indoramn, | abetal ol , met hyl dopa

MEVGRPIBILI CamaEnG] C%@ﬂr e‘ff‘éillrémb ptERa%ybe shigrgmiucil, cisplatin,
tefégélgﬂs i@'ﬁﬂ:a@ﬁde p' gﬁpelb(ﬁ{e’ oal%fng d%%a&ﬂﬁl%n 851910 blgm decitabine,

t1 nol or t’o 0|ne he" met h
Clda¢dtrax1327 doMseatei- 10, t I'tbxﬁhmclmé drdogorubican, stdakorubicin, epirubicin,

é Ee rrethdof cl. 1, V\/nerelnqthe statin s
o1 4107 e FlopRY Tt £y EEECLENE. SOT BoWBE b qgaricin,

”ﬁ&@&?ﬁéﬁ}ﬂﬂlﬁlaﬁhﬁ@v Q@Jré&bﬂ Ao @¥agicat infatinit)S YNASE@h! NisBiretinoin,
sinmvastatin. 133. A nethod of treating or preventing a

nwfoopi&glenerlmatm@ di EBHS89,i nlmmbpecmewmhﬁmlnng melphalan,
mnlfterlngtot ubJe gharmac tical

o PRSP PE B uWFthBEe’éa%%oﬁﬁ UREBF BHY™ roDFai % 1% 7 neratinib,

134etinibenit@bbiaea, 0bxatibRitif) padditaxeepiedathy@mi, rocarbazine, semaxanib,
neur odegener ative disease is selected fromthe 15group

c@mm%mpn gommpbutmaﬁs cﬂ@dgmdlpélé%}é@cetw,zﬁ’éﬁpiﬁépt@m suberoylanilide
gc?r%§§m%cny41{1f nl?tnf' Oy & 0§(| ({\é§ posi %3&118 tta? nt10 u%luﬁg a’%%otecan

SC er oSI'S.

c ITzRIAIL;L %stumleaw itietifGind trivhustatie ge narpadic \aeldd ivaRalsieinl $andetanib,
Al zhei mer's dj sease. 136. The nethod of claim 134,
WHEDEISHNG XTneriging: sHWgERR CavIvEcllinsease i s M.

A method of treating or preventing a disease with an inflammatory component in a
subject, comprising administering to the subject a pharmaceutically effective amount

of a compound of any of claims 7-67.
The method of claim 111, wherein the disease is lupus or rheumatoid arthritis.
The method of claim 111, wherein the disease is an inflammatory bowel disease.

The method of claim 113, wherein the inflammatory bowel disease is Crohn’s disease

or ulcerative colitis.

The method of claim 111, wherein the disease with an inflammatory component is a

cardiovascular disease.

The method of claim 111, wherein the disease with an inflammatory component is

diabetes.

The method of claim 116, wherein the diabetes is type 1 diabetes.
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20137. The nethod of claim 136, wherein the M5 is

primary progressive, relapsing-remtting secondary
WOe@gneess ve or progressive relapsing. 138. TheCTES1902041177

of claim 136, wherein the treatnent suppresses the

d elination.of, neurons jin.the subject' s, brain or
118, SIS it 118 WG R th ol B T L ABpES 58
wherein the treatnent suppresses inflamatory

119. 25demyehddétt d1gith 1161 Qvhetdif tieplefla@iuticd1Bi eFckd0e aoBAtEdMhe also

the treatnment suppresses the transection of neuron
agBegiviely trenes engsjrerare solph¢ations asspeipigH vadirdiabetapp
2009/ 146218PCT/ US2009/ 041177 141. The nethod of claim

1 [ - I . i

0. L% JORRELP 0, LZSHSOH U RBRRAREnL I, LOAISH P s
14@nsisting ofeddeeily,ofiypettamsion] Ifhcradetsredis) dohenaiy daimelidease, stroke,
suppr.esses neuronal apoptosis in the subject's prain .
oPCIRficHA| Vaseplar dispass:, hpRer s Mo dBRIOBH AP Bpat ke B RECTOSIS,

tRﬁﬁ%b&ﬁ&gﬁ@hwﬁ%bﬁygghﬁﬁ?%gﬁn&%ﬁ%qkination of neuron

axons 1 n" the subject’s or spinal cord. 144. The
met hod of claim 136, wherein the treatnent restores '
121. | dbe neihet pOplaahtldd, shevB thet disdase v, anThdlametdtory @inponent is

cl ai 36, wherein . the eat nent prevents a new M5
ayngkﬁc 8&%@?G$ﬁ@dﬁﬁmﬁ%g of claim 136, wherein the
treatment prevents a disability resulting froman M5

122. atThaeékethodldi7claifhel Ieiteesn dic dis@dsemiiBtan infl@meiatoryy@mponent is a

subject is a primate.
skin discase.

123.  The method of claim 122, wherein the administration is topical or oral.

124. The method of claim 122, wherein the skin disease is psoriasis, acne, or atopic

dermatitis.

125. A method of treating or preventing a cardiovascular disease in a subject, comprising
administering to the subject a pharmaceutically effective amount of a compound of

any of claims 7-67.

126. The method of claim 125, wherein the cardiovascular discase is atherosclerosis,
cardiomyopathy, congenital heart disease, congestive heart failure, myocarditis,
rheumatic heart disease, valve disease, coronary artery disease, endocarditis, or

myocardial infarction.

127.  The method of claim 125, further comprising administering a pharmaceutically

effective amount of a second drug.

128.  The method of claim 127, wherein the second drug is a cholesterol lowering drug, an
anti-hyperlipidemic, a calcium channel blocker, an anti-hypertensive, or an HMG-

CoA reductase inhibitor.
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148. The nethod of claim 147, wherein the primate is a
human. 149. A nethod of treating or preventing a

walt@ondgers char acteri zed by overexpressi on of I1BCINOR009/041177
genes in a subject, conprising admnistering to the

sybj ect rrmaceutical.ly effective .amount .of a .. ..
129. cgﬂ%gm%a%{:‘ rinm . ’t“éleéei’&)é}f‘f SCLP ﬂ%lg-}§ %?fodﬂgag, agpirin, ezetimibe,

e H@ine] labfiiiRd, tibREnik ey 'nﬁd&@'d{?ﬁg, Rittdipigie OiRipine, nisoldipine

production in cells of "a subject, conprising

admiticadipimieng t o sai d subj ect a pharnmaceutically

ef fective anount of a conpound of any of clains 7-67.

130. 2%? ﬁetﬁ%dnoegcli]q 8, %Vlilgt%gﬂ #d sggoner(%\{%%t)git%%loq lgllic%noc{ofloq,r carvedilol,
characteri zed by overeéxpressron o -2 gehes’ i n a
Sulntlitc, coRgokial Nthdachming Stbdthloy tricthyléormllbin@edprélol, nadolol,
phar maceutical ly effective amunt of conpound of any
oPXRcaelal  pheexybenzoming, nphanérlame; r @iadelaly prazosin, propranolol,

;39@&&53ggﬁxﬂggﬁﬁgﬁgn&RKD) in a subject, conprising

mnistering to subj ect a pharmaceutically
ef fective anount of a conpound of 25any of clains
131. 7787 methoslf cTana 128t Wbekewfthe kavioml 462, is wistiei n t he RKD
results froma toxic insult. WO

132 1480 lRRE L T bR RN w iy FO8 TR Gt asuain

agRAkta@ii, rievdbtd@n, phabastatng pfRhigeh, edsuChaddtin ckafmvasheinei n
the drug is a chenotherapeuti c. 156. The net hod

of claim 152, wherein the RKD results from ) )
133. i dermasthed ofpleedtingi oh DIGHCOHYE &5 PSTrodggraciaiivp odisese diaf njubject,

1 in-t-he. r s f ' :

o SaplRE Syt Pyt Mol f AP0 4Ry Mgt amountof o

whempoundtdfenR§bDelagsu?63. f rom an aut oi nmune di sease.

159. The nethod of claim 152, wherein the RKD is

134. %&Bg %ie%y%?@lq%%%%T&ﬁergﬁlt srell? ne%fro elggrlle%til'vsezdise\{a\@eelrs%Ielgcttecrf From the
group consisting of Parkinson’s disease, Alzheimer’s disease, multiple sclerosis (MS),

Huntington’s disease and amyotrophic lateral sclerosis.

135.  The method of claim 134, wherein said neurodegenerative disease is Alzheimer’s

disease.
136. The method of claim 134, wherein said neurodegenerative disease is MS.

137.  The method of claim 136, wherein the MS is primary progressive, relapsing-remitting

secondary progressive or progressive relapsing.

138.  The method of claim 136, wherein the treatment suppresses the demyelination of

neurons in the subject’s brain or spinal cord.

139. The method of claim 138, wherein the treatment suppresses inflammatory

demyelination.

140. The method of claim 136, wherein the treatment suppresses the transection of neuron

axons in the subject’s brain or spinal cord.
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161. The nethod of claim 152, wherein the subject has
undergone or is undergoing 10dialysis. 162. The nethod

wW@Roogh&i2me 152, wherein the subject has under goPET/U8200%041177

141.

142. |

143.

144.

145.

146.

147.

148.

149.

150.

I51.

152.

153.

a candi date to undergo Kkidney transplant. - 163.
T&Sﬁgeietgllqo%dof cflaicI I6mvvyﬁgrzeipe %gtgfne i?tg)lp?ﬁ%g éﬁé m 5 F(gtii%l of neurites

t'ﬂ?thl@rshl!i]@étesBr§1n%r@ﬂﬁﬁf‘eord-5165 The method of claim
152, wherein the subject is a cow, horse, dog, cat,

pi nmouse, rat or guinea pig. 166. A nethod for
FFgﬁ ovethrg ofi ety AGawherain thettfesmendseppsessey eeironl gpoptosis in the

f%@ﬁéﬁgﬁg%PQ%Q%ﬁMQ%gft conprising adm nistering to

armaceutically effective amount of a
compound of any of clains 7-67. 20167. A nethod of
make ngethod iof silaigo ﬂrb@uwﬁereim Elfeeiréatltnbﬁt $timslutes ahpaangclingtion of
as foll ows: npr,i si ng reac &g{a conpound of the

f BPYERAKYSHB Fl“fﬁﬂ“g 15 ¢ Pradbpieep!
2009/146218PCT/U82009/041177 168. A kit conprising: a

C AP MALLPf BiRdm A16, @Bet‘éinaihgstre%ttﬁgnt rBAGrel NSk EdHoRNSter an MS
whi ch conprise one or nore forms of information

seftakt ed fromthe 5 group consisting of indicating a
di sease state for which the conpound is to be

a St ka i nf t|on for the (oo und
gg‘ler%e |0rﬁifog%}% |1§n %ﬁe i tﬁ??ﬁ fnent lre\rleenéar | ng %t\}\?c 0
adm ni ster the conpound.

The method of claim 136, wherein the treatment prevents a disability resulting from

an MS attack.
The method of claim 136, wherein the subject is a primate.
The method of claim 147, wherein the primate is a human.

A method of treating or preventing a disorder characterized by overexpression of
iINOS genes in a subject, comprising administering to the subject a pharmaceutically

effective amount of a compound according to any of claims 7-67.

A method of inhibiting IFN-y-induced nitric oxide production in cells of a subject,
comprising administering to said subject a pharmaceutically effective amount of a

compound of any of claims 7-67.

A method of treating or preventing a disorder characterized by overexpression of
COX-2 genes in a subject, comprising administering to the subject a pharmaceutically

effective amount of compound of any of claims 7-67.

A method of treating renal/kidney disease (RKD) in a subject, comprising
administering to the subject a pharmaceutically effective amount of a compound of

any of claims 7-67.

The method of claim 152, wherein the RKD results from a toxic insult.
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169. The kit according to claim 168, wherein the kit
conprises the conpound in a nultiple dose form 10170.

we\nooansd2e8 e of manufacture conprising: a conmpoREUSF009/041177

154.

155.

156. !

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

any one of clainms 7-67; and packagi ng naterials 171

o B St ik Eoh Naiedt thergric eomen s TioTh Shid g agent or a

f @fughousi ng the conpound. 15172. The article of
manuf acture according to claim 171, wherein the
cont ai ner conprises a | abel |nd|cat|ng one or nore

néfhb@reéhqﬂfoftclﬁemglr56uwh@r©msthgdmgs afhemetherapgicst at e f or

mhlch the conpound is to be adm ni stered, storage

on, i r i . i .
" egar dd cla 21528\%11%%8 tﬁgkmre?gﬁgpfg%rﬁ d?c%‘éﬁﬁh%ek%.&smn njury.
The artlcle of manuf acture according to claim 170,

whiae eicthddhg céaimi ISR ewbéremethelRED teselt2canditicss r hiygertension.

compound in a nultiple dose form
The method of claim 152, wherein the RKD results from an autoimmune discase.
The method of claim 152, wherein the RKD is chronic RKD.

The method of claim 152, wherein the RKD is acute RKD.

The method of claim 152, wherein the subject has undergone or is undergoing

dialysis.

The method of claim 152, wherein the subject has undergone or is a candidate to

undergo kidney transplant.
The method of claim 152, wherein the subject is a primate.
The method of claim 163, wherein the primate is a human.

The method of claim 152, wherein the subject is a cow, horse, dog, cat, pig, mouse,

rat or guinea pig.

A method for improving glomerular filtration rate or creatinine clearance in a subject,
comprising administering to the subject a pharmaceutically effective amount of a

compound of any of claims 7-67.

A method of making a first compound, wherein the first compound is as follows:

H 3C CH 3 /O

comprising reacting a compound of the following formula with acid:
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168.

169.

170.

171.

172.

173.

0O

|

HaC CH3 -0 Si(CH3),(C(CHg)s)
HaC .

A kit comprising:

a compound of any one of claims 7-67; and

instructions which comprise one or more forms of information selected from the
group consisting of indicating a disease state for which the compound is to be
administered, storage information for the compound, dosing information and

instructions regarding how to administer the compound.

The kit according to claim 168, wherein the kit comprises the compound in a multiple

dose form.

An article of manufacture comprising;:
a compound of any one of claims 7-67; and

packaging materials.

The article of manufacture according to claim 170, wherein the packaging materials

comprise a container for housing the compound.

The article of manufacture according to claim 171, wherein the container comprises a
label indicating one or more members of the group consisting of a disease state for
which the compound is to be administered, storage information, dosing information

and/or instructions regarding how to administer the compound.

The article of manufacture according to claim 170, wherein the article of manufacture

comprises the compound in a multiple dose form.
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