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derivatives vary, and in view of the wide variety of
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potent antioxidant and anti-inflammatory effects, it
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further provided that when Rb is absent the atom 15to

whi gdiiep tof jsgntbetit ditEpepeid tanalogs of @ldaheliheeid; haye jbgen shown to be
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(2000@))5 Hopda exq/; (2600b), and Honda et al. (2002), which are all incorporated herein by
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molecules is complex, as they have been shown to affect the function of multiple protein
targets and thereby modulate the function of several important cellular signaling pathways
related to oxidative stress, cell cycle control, and inflammation (e.g., Dinkova-Kostova ef al.,
2005; Ahmad et al., 2006; Ahmad et al., 2008; Liby et al., 2007). Given that the biological
activity profiles of the known oleanolic acid derivatives vary, and in view of the wide variety
of diseases that may be treated with compounds having potent antioxidant and anti-
inflammatory effects, it is desirable to synthesize new candidates for the treatment or

prevention of disease.

SUMMARY OF THE INVENTION

The present disclosure provides new compounds with antioxidant and anti-
inflammatory properties, methods for their manufacture, and methods for their use.

Compounds covered by the generic or specific formulas below or specifically named are



WD 2009/ 129546PCT/ US2009/ 041172
het er oaryl oxy(c<12), het er oar al koxy(c<12), t hi oacyl (c<12

wO 20001298k ul f onyl (c<12), al kenyl sul f onyl (¢c<12)PCT/US2009/041172
alkynylsulfonyl(c<12) arylsulfonyl(c<12)

reerrqi o ARSNGB T ol PXSETsy  GorREOUS bl PR Bif -yt Sreppure.” or

“oleatf?)ﬁlc aby RfivathRESH tHE PHRSt aﬁ"ﬂ-hca'tl%n hydr ogen, cyano,
hydroxy, halo, or am no; or alkyl (c<8), alkenyl(c8)

almw 4SP1S, tay §ibqlosudy proaideb kqmp@ml); of H@tfeﬁmalayl (c<8),
het er oar al kyl (c<8), acyl (c8), al koxy(c8), arYl oxY(c8),
acyl oxy(c8), 10al kyl am no(c<8), arylanhno(ﬁ§8)
am do(c<8), or a substituted version of 'bf these
groups; R2' is: cyano, hydroxy, or
fluoroal kyl (¢c<8), al kenyl (c<8) (N

aryl (c<8), heteroaryl (c<8), I(c<8)1915alknxy(c<8),
aryl oxy(c<8), acyl oxy(c<8),
aryl am no(c<8), am do(6<8) SN .

of any of these grayps; RS . abg gydr ogen;

al kyl (c<8), aryl (c<g), ara kyI , Or a
substltuteg ver si on|;of aﬁy.of or a
substi tuen Y P provi ded

that R3 is abse 1 when [tohe oxyjgen= atqg1to mhlch it is
bound is part of f GHg her provi ded that
when R3RLS abseh afomto which it is bound
is part of g~ 25R4 angd_R5 are each

i ndependent |y al ky substi f ut ed al kyl (¢c<8); R6
i s hydrogen, hydi0xy ® ; R7 is hydrogen or

hydr oxy; and * 77 Re )

5  wherein:
X; and X, are independently:
hydrogen, ORy, NRyR,, or SR}, wherein Ry, and R, are each independently:
hydrogen or hydroxy;
alkylic<s), arylcs<s), aralkylc<s), acylc<s), alkoxyc<s), aryloxy(c<s),
10 acyloxyc<g), alkylaminoc<g), arylaminoc<g), amido<g), or a
substituted version of any of these groups; or
a substituent convertible in vivo to hydrogen;
provided that Ry, is absent when the atom to which it is bound is part of
a double bond, further provided that when Ry, is absent the atom
15 to which it is bound is part of a double bond;

Y is hydroxy, alkoxy(c<s), aryloxy(c<s), acyloxyc<s), substituted alkoxyc<s), substituted
alkoxy(c<s), substituted aryloxy<s), substituted acyloxyc<s), or NR;R,
wherein R, and R, are independently:

hydrogen or hydroxy; or
20 alkylic<i2),  alkenylc<iz, alkynylc<iz), —aryle<iz), — aralkylc<iz),

heteroaryl(cglz), hetero aralkyl(cglg), acyl(cglz), alkOXY(Cglz),

alkenyloxy(cg 12)s alkynyloxy(cg 12)s aryloxy(cg 12)s aralkoxy(cg 12)s
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R8, R9, R10 and Rl11 are each independently hydrogen,
hydr oxy, al kyl (c<8), substituted al kyl (c<8),

W@Ldoonss5e<8) or substituted al koxy(c<8); 30or PCT/US2009/041172

pharmaceutical ly acceptable salts, esters, hydrates,

sol vates, tauto prodrugs, or optlc | isomers .
thereof WD 2009 ?Lé@swé‘ve‘qwuszoo@@@wﬁ oYfegpne  thioacylesn,

enbodi nents, the i ned
H3CCH3  wher ei n: a]% Rty M kG lﬁf1|2>y ARynylsulfonylcero),
Shydrogen, ORb, < oRRral S &I Y1 £, aRéteiBary@dufonyl c<i2),
each independently: g@en w@’|(§§§) zary|(02§§ Ylcs12)

ar al kyl (c<8), acyﬂh@@@?mﬂﬁﬂﬂwmsﬂbshbDuﬁedbmemsdUmsmmffanyOf
any of these grogp or a substituent convertible in

vivo to hydrogen! eTUEPBW?ded that Rb is absent when
tRejgatomto which it is bound is part of a double

bond, further provided that when Rb is absent the atom

to whi bydrpgen, sydouhytirpxy, palot ovdmmodeubl e bond; Y is

hydr ox

indepe%lgeféﬁﬁ”y %@Wygbgé%m&qﬁ%r?&@““)oraralkyl(C<8)’ heteroarylcss),
I kyl (c<12 2 oy
9TTeS15 pbdann Loyt SLssipy b

acyl (c<12), al&}ylﬁﬁmyt((@gl;ﬁwlahhe(@yd),mmlﬁo(éggg)qr a substituted version of
al kynYl oxY(cl1l2), . aryloxy(cl2), aral koxy(cl2),

heteroarylo%@%%&??mh%?%ﬁbaralkoxy(c<12),thioacy|(012),
Lkyl sul fonyl (c<12), al kenyl sul fonyl (¢c<12),
ynyl sul fonyl (c12),
cyano, hydroxy, halo or amino; or

fluoroalkylc<s), alkenylc<s), alkynylc<s), arylc<s), heteroarylc<g), acylc<s),
alkoxy(c<s), aryloxyc<g), acyloxyq<s), alkylamino<g), arylaminocss),
amidoc<g), or a substituted version of any of these groups;
R; is:
absent or hydrogen;
alkylc<s), arylc<s), aralkylic<g), acylc<s), or a substituted version of any of
these groups; or
a substituent convertible in vivo to hydrogen;
provided that R3 is absent when the oxygen atom to which it is bound is part of
a double bond, further provided that when R3 is absent the oxygen
atom to which it is bound is part of a double bond;
R4 and Rs are each independently alkylc<g) or substituted alkylc<s);
R is hydrogen, hydroxy or oxo;
R7 is hydrogen or hydroxy; and
Rg, Ro, Rip and Ry; are each independently hydrogen, hydroxy, alkylc<s), substituted

alkyl(c<s), alkoxyc<g) or substituted alkoxy(c<s);

or pharmaceutically acceptable salts, esters, hydrates, solvates, tautomers, prodrugs, or optical

isomers thereof.



aryl sul fonyl (c<12), aral kyl sul fonyl (c<12),

het eroaryl sul fonyl (c<12)5 WO
WQ209/12939646PCT/ US2009/ 041172 or PCT/US2009/041172

heteroaralkylsulfonyl(c<12) or a substituted version

of these cyano,

Rl b s Ah SRR g BEURTREER al Kenyi (c<8)
aIkYnYI(c8) arY1(c8), aral kyl (c<8), heteroaryl (c<8),
het er oar al kyl (¢c<8), acyl (c<8), al koxy;c<8)
aryl oxy(c<8), acyl oxy(c8), alkylam no(cx8
aryl am no(c<8), am do(c<8), or a substit¥ed version
of any of these groups; R2' isq AP hysy2oxy, hal o
or am no; or fluoroal kyl (c<8)
al kynYl (c8), aryl(c8), heterq-
al koxy(c8), arYonY(c

.ﬂ?no(c<8)

aryl am no(c<8), ed version
of any of these grolups HBB dr ogen;
al kyl (c<8) g, ) or a
substitut ed’ versi S ; or a
substituent conf ertiblegl [ hyﬂrogen;

provi ded t hat 3 g 3oxygen atomto

whi ch i Ray doubl e bond, further

which it is bound
are each i ndependgnt IRs al .I(c<8) or substltutﬁs
al kyl (c<8); and R6 and R7 are each i ndependent

wheretiydr ogen or hydr oxy; or pharnmaceutically
acceptable salts, esters, hydr at es, sol vates,
t Xutode grc ipdengndeysly: or optical 25 isomers thereof WD

2009/ ]ﬁ}%ﬁégg CB Lther Olg é84§§7%vﬂepel %@@ﬁ%&gﬁ@hﬁep&ﬁ&ﬂy:

conpou ur | ne
hydrogen;

alkylc<s), arylc<s), aralkylc<g), acylc<s), or a substituted version of any
of these groups; or

a substituent convertible in vivo to hydrogen;

provided that Ry, is absent when the atom to which it is bound is part of
a double bond, further provided that when Ry, is absent the atom
to which it is bound is part of a double bond;

Y is hydroxy or NR;R;,, wherein:
R; and R; are independently:

hydrogen or hydroxy; or

alkylic<i2),  alkenylc<iz, alkynylc<iz), —aryle<iz), — aralkylc<iz),
heteroarylc<i2), heteroaralkylc<iz), acylcc<iz), alkoxyc<iz),
alkenyloxy(c<i2), alkynyloxyc<i2), aryloxyc<iz), aralkoxyc<iz),
heteroaryloxy(c<i2), heteroaralkoxy(c<12), thioacylc<i2),
alkylsulfonylc<i2), alkenylsulfonylc<izy, alkynylsulfonylic<iz),

arylsulfonylc<i), aralkylsulfonylc<i2), heteroarylsulfonylc<ia),



Xi is: 5hydrogen, ORb, NRbRc, or SRb, wherein Rb and

R, are each independently: hydrogen; al kyl (c<8),
W@eopb/i2958) , aral kyl (c<8), acyl (c<8), or a SubseC¢T/US2AI/041172

version of any of these groups or a substituent

convertible in vivo to e 1OprOV|ded t hat

absent when the a%%qwrperaiiwﬂ%ﬂfwyl(q@ 85arY %tgutﬁiwrswln of any of

doubl e bond, fur vi ded that when Rb is absent

the atomto whi cﬁﬂg&rg&{l&ﬁound is part of a double

bBids: Ri and R2 are independently: hydrogen or

hydr oxy; . or 15al ky <12 al kenyl (c12),

al ky ny%X‘EQ&e?) Cyaé]r‘)y{“écﬁﬁ’% )ha]é?r af W%Pc‘lrl 2),

het er ogyic Ldkenylcss),, alk e I Ik heteroarylc

het er oargl((&§l (0162%y & 8 ¢ PSW 8 TQOX\R,&@ aglakgrﬁcﬁg)c’:)xye cop Ve

2)5 al kynyl ﬁe¢y1(oafaﬂ<)yl(cgy ylaoj)(l}ﬂégj 122)1];:0)@(@{;)}(%@(0&?&28) 5 aCYIOXY(ng),

het er oar yl oxi(clz )5

het er oar al kakyleE1I)GehrBAEYINOC1R) BaidRykes Irfaopipsiene) grsion of

al kenyl sul f 12) Ikynylsulfonyl(ch)SaryIsquonyI

(c12), 20 a?%?%/‘%f(tﬁessﬁ O (c12)

hrt'ey-oar yl suI fonyl (cl2)5 Or

het er oar al kyl sul fog[él (c<12), or a substituted version

of any¢¥fiot Mo, Ofs: WD

2009/ 1%8(?%%’12%&85%%9 % w4]')g:'zgj)fm¥lp(¥<§)ge?}ll C%) ﬂgt’erolayﬂ(gg), acyl(c<8),

hal o, or anin

al kYnY! (c8) alkakyl LS %@loxﬂ&% Kﬂé&l@%ﬁ@s) ﬂ@l%ﬁl@r&éﬁ( 91‘5’&)11’11110(&8),

het er oar al kyl (¢c<8), ac al koxy ar Yl oxY(c

acyl oxy(c8) amaiowé)am alwbsittst)ed varsidnafianp oﬁkh@e; groups;

agié)do(c<8), or a substituted version of 5any of these
" is: cyano, hydroxy, halo or am no; or

fI uor oghdkid driyloger! kenyl (c<8), al kynYl (c<8),
arY1(c<8), heteroaryl (c8), acyl (c8), alkoxy(c<8),

aryl oxyl@lfc&a), aa/rb(yispwélksd&)sg), a¢ﬂ@£samrnm(suk$1)uted version of any of
aryl am no(cg 10am do(c<8), or a substituted version

of any of t & éeegrﬁl"% §; R3 is:

a substituent convertible in vivo to hydrogen;
provided that R3 is absent when the oxygen atom to which it is bound is part of
a double bond, further provided that when Rj is absent the oxygen
atom to which it is bound is part of a double bond;
R4 and Rs are each independently alkyl(c<g) or substituted alkylc<s); and
Rg and R; are each independently hydrogen or hydroxy;
or pharmaceutically acceptable salts, esters, hydrates, solvates, tautomers, prodrugs, or optical

isomers thereof.
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absent or hydrogen; al kyl (c<8), aryl (c<8),

aral kyl (¢c<8), acyl (c8), or a substituted version of
w@eopdntIsthese groups; or 15a substituent conveP@T/DSm09/6w1172

vivo to hydrogen provided that R3 is absent when the

o en atom.to ch it .bound i rt of a double
o b et ot b hompuni BB e R Sboent 1 ne

oxygen atomto mhlch it is bound is part of a double

bond;

and R4 and R5 are each indepeangent IoH,al kyl (c<8)

or substltuted al kyl (c<8); 20or pharmaceutically

acceptable salts, esters, hydrates, sglX

tautomers, prodrugs, or opt|ﬁaJ i soper & theneof WD
2009/129546PCT/U82009/041172 I'n sonp enbodinments, the

i s: 5hydrogen, ORb, NRbﬁc
are each |ndependéntly

convertlble
absent when t1

erein: X
R and Rc

R, Ut ed

yf€nz IBprovided that Rb is
1 i €is%bound is part of a

doubl e bond, provi ded t He when Rb is absent
the atfiom t ofinh, i2Rs_bourid is part of a double
bond; R dhd R2 gKe mhdeoendently hydr ogen or
hydr oxy; or
Rs  Rs (111)
wherein:
X, is:

hydrogen, ORy, NRyR,, or SR}, wherein Ry, and R, are each independently:

hydrogen;

alkylc<s), arylc<s), aralkylc<g), acylc<s), or a substituted version of any
of these groups; or

a substituent convertible in vivo to hydrogen;

provided that Ry, is absent when the atom to which it is bound is part of
a double bond, further provided that when Ry, is absent the atom
to which it is bound is part of a double bond;

R; and R; are independently:

Ry is:

hydrogen or hydroxy; or
alkylc<iz), alkenylc<iz), alkynylc<iz), aryle<iz), aralkylcs<iz), heteroarylc<iz),
heteroaralkylc<i2), acylc<i2), alkoxy(c<12), alkenyloxyc<i2),

alkynyloxy(cg 12), arylo XY(c<12), aralkoxy(cg 12), hetero aryloxy(cg 12),

heteroaralkoxy(c<i2), thioacyl(c<i2), alkylsulfonylc<i2),
alkenylsulfonylc<i2), alkynylsulfonylc<i2), arylsulfonylc<i2),
aralkylsulfonylc<i2), heteroarylsulfonylc<i2), or

heteroaralkylsulfonylc<i2), or a substituted version of any of these

groups;
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15al kyl (c<12), al kenYl (C<12), al kynyl (c<12),
aryl (c<12), aral kyl (c<12), heteroaryl (c<12)5

whezioenzasal kyl (c<12), acyl (c<12), al koxy(cl12), PCT/US2009/041172

al kynyl oxy(c<12), aryloxy(cl2), aralkoxy(c12)5

Al keny PGPES I ydrae Pty SRRy 1

al keny ¢ y?(c12)5

ar al kyhlﬁgﬂ(é gnym 5();<8 alkﬁ#1@§y| %b{éf%%émylm), heteroarylicss),

het er oar y(c12) kyI

arylSulfOnyhﬁaﬁﬁkﬂqﬂbthekﬁﬁﬂglaﬂkmh@ybfOﬁykkgéig)zwp%xwo@»
a substituted version of any of these groups;

WD 2009/ 129%6@@%8@0@%%@9@@»%@@@ orc%/amstltuted version of
hydr oxy, hal o m n or al kyl (c<8), al kenyl (c8),
aIkYnYI(cS)any F?% Tqmaralkyl(c<8) het er oaryl (c<8),
hg§egoaralkyl(c<8) acyl (c8), al koxy(c8), arYloxY(c8),

acyl oxy(c8), al kyl am no(c<8), arylam no(c<8),

ami do( £%8p; hyshoxy, §alesx BB @ ver si on of Sany of these

71 wor o5t ey ARt B G IllecEproeBica. aevicar
ar Y1(c<8), Q@bgﬁ@@gy&ﬁg ég@»QMtﬁﬁﬁi@»aﬂKﬂ%Mﬁ@i§g arylamino c<g),

aryl oxy(c<8), acyloxy(c< | am no( c<8)
arylan1no(cm@ymaiﬁanwdmbﬁﬁﬁrdV@mumréabsbfﬂmﬂegbuﬁnsion
oﬁsﬁpy of these groups; R3 is: absent or hydrogen;
absent or hydrogen;
alkylc<s), arylc<s), aralkylic<g), acylc<s), or a substituted version of any of
these groups; or
a substituent convertible in vivo to hydrogen;
provided that R3 is absent when the oxygen atom to which it is bound is part of
a double bond, further provided that when R3 is absent the oxygen

atom to which it is bound is part of a double bond; and

R4 and Rs are each independently alkylc<g) or substituted alkylc<s);

or pharmaceutically acceptable salts, esters, hydrates, solvates, tautomers, prodrugs, or optical

isomers thereof.
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al kyl (c<8), aryl (c<8), aralkyl (c<8), acyl(c8), or a
substituted version of any of these groups; or 1l5a

W@ aps2dSeent convertible in vivo to hydrogen; PCDUSH6U041172
that R3 is absent when the oxygen atomto which it is

und i s rt of doubl e ,bo h rovi ded t hat
e BB Rt RO BB aN ST h 1t 19 boand

i's part of a double bond; and R4 and R5 are each

I ndependent |y al kyl (c<8) or substitutegdcal kgh{c<8);
20or pharmaceutically acceptable salts, sfers,
hydr ates, sol vates, tautoners, prodrugs gy optica
i soners thereof WD 2009/ 12954§PCT/ 20097 0
some enbodi ments, the conpound]is furtlher defli ned as:
H3CCH3 (V) wherein: X1 and X
S5hydr ogen, ORb, NRbRc, or SRbAY
each i ndependently: Rhydrod
aral kyl (c<8),
any of thesg,
vivo to hydrog
the atomto whié
bond, further pr¢V|ded

R2 are |ndepe hydr oxy; or

15al kyl (c<12), , al kynyl (c<12),

aryl (c12), aralkyh£c<- het eroaryl (c<12)5 (IV)
wherein:

X is:

hydrogen, ORy, NRyR,, or SRy, wherein Ry, and R, are each independently:
hydrogen;
alkylc<s), aryl(c<s), aralkylc<s), acylc<s), or a substituted version of any
of these groups; or
a substituent convertible in vivo to hydrogen;
provided that Ry, is absent when the atom to which it is bound is part of
a double bond, further provided that when Ry, is absent the atom
to which it is bound is part of a double bond;
R; and R; are independently:
hydrogen or hydroxy; or
alkylic<i12), alkenylc<iz), alkynylc<iz), arylc<ia), aralkylc<ia), heteroarylc<iz),
heteroaralkylc<i2), acylc<i2), alkoxy(c<12), alkenyloxy(c<12),

alkynyloxy(cg 12)s arylo XY(c<12), aralkoxy(cg 12)s hetero aryloxy(cg 12)s

hetero aralkoxy(cg 12)s thio acyl(cg 12)s alkylsulfonyl(cg 12)s
alkenylsulfonylc<i2), alkynylsulfonylc<i2), arylsulfonylc<i2),
aralkylsulfonylc<i2), heteroarylsulfonylc<i), or

heteroaralkylsulfonylc<i2), or a substituted version of any of these

groups;
R, is:
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het er oar al kyl (¢c<12), acyl (c12), al koxy(c12), al kenyl oxy(c
<12)5 al kynyl oxy(c12), aryloxy(cl2), aral koxy(c<12),

wWhezaoenzeswe/ | oxy(cl2)5 PCT/US2009/041172

het er oar al koxy(c12) 5t hi oacyl (c<12) 5al kyl sul fonyl (c12)5

?Lig?yh§glfon¥w§flé%gg%gle ;;;%%ggyl(ch)SaryIsquonyI
het ero | f
heterog%gkﬁglS%E%g&y%?)gn§5ymx? SR Tt e A gyl

of any of t hﬁsmagaﬂlqw@g 3 aM(ng), alkoxy(c<g), aryloxy(c<s), acyloxycss),
2009/ 129546PCT/ US2009/ 041172 R2' is: cyano, hydroxy,

hal 0 or ami AylaBYng(se PBRITRPCexgiMidalcke iyl § exbglituted version of
al kynYl (c<s <8 het eroaryl (c8), acyl (c8),
alkoxy(c<s)%35$§P %§¥0%§) acyl oxy(c<8),

aRkyd:am no(c<8), aryl am nowsb 5am do(c<8), or a
substituted version of any of these groups; R6 and R7

are ea@WnPN@éb@ﬁdéNPKVaﬁ?@%é@en or hydroxy; or

phar mﬁﬁ&to%ﬁ(gl((%%é %‘flge%g r(%@f @%gl 6(}38)0 ed?$lgjra§is)’, hg%% %;I(C<83, acyl(c<g),

sol vat es i SONer-s

thereof whegikeky: <g)><|ar§'l§xy(£%d ra@g@ﬁy(cg?mlkﬁm&(c<gr arSHino <),

wherein Rb and are eac |ndependently hydr ogen;
15a|kyl(c<8¢mu®«¥®#ue8wbﬁawadvaﬁmmﬂﬁnyaﬁﬂm@rgﬁppsor a
sybstituted version of any of these groups; or a

sttb&t it uent convertible in vivo to hydrogen;

provi degghchidithy@R ks, absent when the atomto which it

I's bound is part of a double bond, further provided

t hat whlsplRb, a&l(ahsmalkylhes)aaqﬂ(c&gtw adsitbstituted ivsrsbpuntl any of
is part of doubl e bond; Y is hydroxy or NRLR2,

wher ei n: ﬁﬁﬁﬂgﬁ@p%Pé i ndependent | y:

a substituent convertible in vivo to hydrogen;

provided that R3 is absent when the oxygen atom to which it is bound is part of
a double bond, further provided that when R3 is absent the oxygen
atom to which it is bound is part of a double bond; and

R4 and Rs are each independently alkylc<g) or substituted alkylc<s);

or pharmaceutically acceptable salts, esters, hydrates, solvates, tautomers, prodrugs, or optical

isomers thereof.

10
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WO 2009/ 129546PCT/ US2009/ 041172 hydr ogen or hydroxy;
or

w@kdoyhtas4a 2) , al kenyl (¢12), al kynyl (¢12), aryl ( cnRCEDUS30RY/ 041172
(c<12), heteroaryl (c<12), heteroaral kyl(c12),

I I

het er oaryl oxy(c<12), heteroaral koxy(c<12),
t hi oacyl (c<12), al kyl sul fonyl (c<12)¢
al kenyl sul fonyl (c<12), al kynyl sul f ony
aryl sul fonyl (c<12), aral kyl sul fonyl (¢
het er oaryl sul f onyl (c<12),
het er oar al kyl sul fonyl (c<12 ubstitpted version
of any of these groups; ' : hydr oxy, hal o
or am no; or fluoraoahkyl (£<8

ar Yl oxY(c8), acyl oxy(c8Jr,

aryl am no(c<8), <8
of any gf )
i ndependenthy&l kyde
phar maceuti éhl 1y acq
sol vates, tapfoners
t hereof | q P
defi ned @&s:

NFgRYEr si on
are each

al kyl (¢c<8); or
8 safts,5esters, hydrates,

, optical isomers

fl uoroal kyl (#£g), C;kO/(C8), aryloxY(c8), v

acyl oxy(c8), al kyl am no(°’C<8), aryl ani no(c<8), V)
wheregd?l do(c<8), or a substituted version of any of these

groups; Rl and R2 are independently: 5hydrogen; or

aKkynqd &z am)indeperéanfly{ c<12), al kynyl (¢c<12), aryl (c12),

ar al ky <12 el.groar 12).5_het.er al kyl (<12 )
2oyl ( LOERER AR B SR R B SRR RRap t E B epenty

al kynyl sul phatipgdng<12) , aryl sul phonyl (¢<12),

ar al kyl sul phonyl (c<12), heteroaryl sul phonyl (c<12),

het er oar al k§lksla<phrtilipeantkylcor aeylsuboriatsybstuted version of any

10versi on of anyop&ﬁ&ﬂﬁgﬁmggpups; and

a substituent convertible in vivo to hydrogen;
provided that Ry, is absent when the atom to which it is bound is part of
a double bond, further provided that when Ry, is absent the atom
to which it is bound is part of a double bond;
R; and R; are independently:
hydrogen or hydroxy; or
alkylic<i12), alkenylc<iz), alkynylc<iz), arylc<ia), aralkylc<ia), heteroarylc<iz),
heteroaralkylc<i2), acylc<i2), alkoxy(c<12), alkenyloxy(c<12),

alkynyloxy(cg 12)s arylo XY(c<12), aralkoxy(cg 12)s hetero aryloxy(cg 12)s

heteroaralkoxy(c<i2), thioacyl(c<i2), alkylsulfonylc<i2),
alkenylsulfonylc<i2), alkynylsulfonylc<i2), arylsulfonylc<i2),
aralkylsulfonylc<i2), heteroarylsulfonylc<i), or

heteroaralkylsulfonylc<i2), or a substituted version of any of these

groups;

11



R8, R9, R10 and Rl11 are each independently hydrogen,
hydr oxy, al kyl (c<6), substituted al kyl (c<6),

W@PW0dn395¢<6) or substituted al koxy(c<6); or PCT/US2009/041172
pharmaceutically acceptable salts, esters, hydrates,
Sﬁévates tautomers, prodrugs, or optical isoners

f%of 15In some enbodi nents, the compound is further
def i negy a8 hyM&Ehlllo cRAminor (VI11) cyano, hydroxy,
hal o or” am nio; or 20fl uoroal kyl (c<8), al koxy(c<8),
ar y| oxflaera8lkyl @sy labsopglec-8) allalnit-amand(Gsheteroarylcss), acylicss,
arYl aM n0(C<8), am do(c<8), or a substityted version
of any of t >éy<@q8>o@ﬁélox3éi¢ﬁ@ ReYIgRyCRe dpydaminocss), arylaminoces),

i ndependent e I
> al keny! (c12%“¥”d° ?“(Sq‘bit%‘teg%lspf' ng%?}%g‘rhaeﬁ%ﬁo'(‘%&lz)

het endRS ¥4eiy mdb;ﬁﬁnaélﬁ@r Iatdkydeh @F hadroxacy| ( c<12),
al kyl sul phonyl , al kenyl sul phonyl (c<12),

or pha@ﬁ@%uﬁ@ﬁ%@@fé@@gﬁggéﬁéi IhArates, solvates tautomers, prodrugs, or optical
al kynyl sul phonyl (c<12), aryl’sul phonyl (¢<12), arg?kylsu I p

isomersgh§redlc<12) , het er oar yl sul phonyl (¢c<12),
heteroaralkylsulphonyl(c<12) or a substituted version

ol 20 Bd 85 s W62 Wpouna s B BERMIRERL 220 1Y

taut oners, prodrugs, or opt|cal 5i soners thereof In
some enbodinents, t he conmpound is fHct helCHdefi ned as:
(1'X) wher ei n:

22

Ol

@)
10 Ry  Rs (VD)
wherein:
X 1s:
hydrogen, ORy, NRyR,, or SR}, wherein Ry, and R, are each independently:
hydrogen;
15 alkylc<s), arylc<s), aralkylc<g), acylc<s), or a substituted version of any

of these groups; or
a substituent convertible in vivo to hydrogen;
provided that Ry, is absent when the atom to which it is bound is part of
a double bond, further provided that when Ry, is absent the atom
20 to which it is bound is part of a double bond;
Y is hydroxy or NR;R;,, wherein:
R; and R, are independently:

12
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R1 and R2 are independently: 10hydrogen; or
al kyl (c<12), al kenyl (c<12), al kynyl (c<12), aryl(cl2),

wae@wbigds¢e<12), heteroaryl (cl2), heteroaral kyl BCRLUS)009/041172

or phaymaceyfeal

afﬁl(crlz? alkylsulphonyl lalreﬂylsrkpgg?yl(c<12),

al kynyl sul p sul phonyl (c
aralkylsulpﬂﬂﬁég%b d*ﬁ%h oarylsulphonyl(c<12)

het er oar al kyjl ony|eh (o] 9] fit 3 kyliee
15versi on of Zﬁ!ng thes§&£r%upsk§nﬁ&pﬁarna eutic ﬁ?@ Y12
accept abl e Sa|tShdéﬁh@ﬂ@ﬂ@hyﬂE@ﬁﬁ&ﬂkﬁ@LMﬁtQSyMyu» alkoxyc<i2),
t aut oners, prodru s, or optical isoners thereof In

some enbodi ment sl ?%éomuﬂhyli}éoﬁqub)eﬁw@éwcﬂe)d agadkoxy(cs12),
(X) WD 2009/ 12 546P /U82009 04117%i Ri_and

R2 are i ndepende ?t fcébzén ctgroara oxy(c<12), thloacyl(c<12), alkyl-
al kyl (c<12), al kﬁnfﬂn§f§< )alk@xiil@(ﬁﬁbh%gci}'g)alkﬁ{ﬂiuﬁﬁﬁ}l@qz), aryl-

aral kyl (¢c<12), heteroar

het er oar al ky| ( C<§1ﬂ§qnyl@&yj) ( mﬂl@)s,ulfahjd&kﬁyl fmmng/dy],sulfonyl(cqz), or
al kenyl sul phonyl (c<12) 5 alk nylsulphonyl c<12&

aryl sul phony! ( c<hgtyroazaiieylsu 0§M]kqshzerﬂfl { swapiywed version of any of
heteroarylsulpho é?

het er oar al kyl sul p on%P% <12), or a substituted version
oR,'ayly of these groups; or pharmaceutically

acceptable saJts, esters, hydrates, solvates,

t aut oneYdo, %%%ﬂ?@&%ocﬁﬁﬂﬁﬁbpéal 10 i soners thereof

|1 SOTRABINGYL20S 1S, O BRSO, ISIIRE ahtmnocas

sone vari at a@mmﬁéc Carfido/dLy,€or0h JuBstitaRe@Veersion of any of these
enbodi nent s, ( Cgb RL is absent. In sone

vari ati ons @@ubﬁ@nér nDre of t he above enbodi nents, X2

Boot! Br e ReERTIed Ufbng MGG Ao ?Lt | ons

of one or nore of the above enbodlnents is N
llarceeninidssalsy esiers Mdraipy solgttcy ﬁaélt%%epro rags, or optical

monwgﬂpggbpents Rl or R2 is hydrogen. In sonme variations

where

one or nore of the above enbodi nents, Rl and R2 are
each hydrogen. In sonme variations of one or nore of
t hesoaixosrebasib ot rthe ea@npRindas fuRherdefpreidees a fl uoro
group. In sonme variations of one or nore of the above
enbodi nents, R or R2 conprises a trifluoronethyl
group. In sone 20 variations of ope or nore of the
above enbodi mrents, R and R2 \' 2&ch i ndependently
hydrogen, alkyl (c<8), aryl{'cs ral kyl (c<10),
het eroaryl (c<10), heteroa| 0), or a
substituted version of any groups. In sone
vari ations of one or 2RRYE, enbodi nents, R2
is al kyl (c<8) Ry ' of 'One or more of
t he above enbodi |& al kyl (¢312) or
substituted al k In sone variations of one or
more of the abd¥e /X5Herbodi nments, R2 is al kyl (c<4) or
substituted al kyl (€<4). In sone variatiaﬂ% of one or
nore of the above enbodinments, R2 is
al ky1SUl ph011y1(c<8), arylSU ph011Y1(C<8),
5¥alkylsulphonyl(c<8) het er oar yl sul phonyl (c<8),
hgt'eg-oar al kyl sul phonyl (¢c<8), or a substituted version
of any of these groups. In sone variations of one or
nmor e ofyanhehydsoxse helelss @i, R2 is
al kyl sul phonyl (c<8) or substituted
al kyl sul phonyl (c<8). In sone variations of one or nore
of 30 the above enbodi nents, R2 is
al kyl sul phonyl (c<8). In sone variations of one or nore
of the above enbodi ments, R2 is substituted
al kyl sul phonyl (c<8). In sgge variations of one or nore
of the above enbodi nents, i s aryl sul phonyl (c<8). In
some variations of one or nore of the above
enbodi nents, R2 is heteroaryl sul phonyl (c<8). In sone
variations of one or nore of the MD

NN SN ] A PN AP TESNANT ] LS 7 AA A ™~ I Y T L e~~~
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10 nore of the above enbodi nents, the bond joining
carbon 1 and carbon 2 is a double bond. In sone

we 2000/a295¢Ms of one or nore of the above enbodi PENTUS2009/041172

t he bond joining carbon 9 and carbon 11 is a double

bond. I.n sone vari ati ons of ongggr nore of the ab vi .
enbodi HEMPakYkes: bh3HPXY 6 N YR 92GRIYEaphoR Ky RMINOC<s),

. . | | 1 H H
the above ohaum et ARG & hoth Rlreifirdn T Byibr these

carbon 13 i groapsi ngl e bond. In sonme 15 variati ons of

one or_nore of the above enbodi nents, the bond joining

cBr BothR18redpdepeadmdi: 18 is a single bond. Exanpl es of
specif'§&£§@@89nds provi ded by the present disclosure

i ncl ude: ’ _

ééa ]I?l 6 ?&Ry%%kf)i), Gakenla$y)l alnylidaiR, biR) nB ardkylpon# tdearyl c<i2),
hept amet hy 1hderparatiivbxo2)3, ayla 5, 8lkalsubbonylg, akernylsuphenylc<i),
,12,12a, 12b, 13, 14, 14a, 14b-

20i cosahydr %%V%’éﬂg%bfné'ﬁ?%n i t3yisuiphonylecny (pralkylsglphonylcsia),
gRé g b 5' 8 i‘;ehe’ltgroﬁgvls%%n}ﬂcgﬂﬁ' hefthodra i Hsu e 2n2 of a substituted
a- hept anet hydrsivd of dayloBthesclgrays; endia, 5, 6, 6a, 6b, 7, 8, 8a,

ggégﬁ\gg' iﬁ‘h %q%cg B,}lsair% %éc 41%’(1%3691-(12151:‘[?}781?}'?(%(0:1 ée%? ilg(?rro];(iaa_ﬂgl()cgit srl]lgstituted

o ob, o5 o ARt AP RIB ARG 55U 5 6. ¢

or phagmdtuticdly8acthtdfle 3da, dderd Andiaddy, ositads cahydenpprodiugdar optical

yl car bamat e;

isomegsythgieofc 4aS, 6aR, 6bS, 8aR, 12aS, 14aR, 14b5) - 11- cyano- 2, 2, 6a

, 6b, 9,9, 12a- hept anet hyl - 10, 14-di oxo-1, 2, 3, 4, 4a, 5, 6, 6a,
6 sortb Socirkfnid e dnAdtctéhnfict adsaliydr opi cen- 4a-y
30(4aR, 6aS, 6bR, 8aS, 12aS, 12bR, 14b5) - 8a- am no- 4, 4, 6a, 6b
11,11, 14b- hept anmet hy1- 3, 13-

di oxo-3, 4, 4a, 5, 6, 6a, 6b, 7, 8, 8a,
b- oct adecahydr opi cene- 2- cfir bo
N ( (4aS, 6aR, 6bS, 8aR, 12a X 3
-2,2,6a, 6b, 9,9, 12a- hept ¢
5, 6, 6a, 6b, 7, 8R3s Hl44,

14b- oct adecahydr o ylz) acet am de;

N ( (4aS, 6aR, 6bS, 84 23 4aR, 14b5) - 11- cyano
-2,2, 6a, 6b, 9, 9P12a/Keapt anet hyl - 510, 14-di oxo- 1, 2, 3, 4, 4a

.5, 6, 6a, 6b, 7, 8, 8a,,10, 12a, 14, 14a, (VIII)

14b- oct adecahydr opi cen-4a-yl) -

2wheritr i f | uor oacet ami de;
1R%§4a8,6aR,6bS,8aR,12aS,14aR,14b5)-11-cyan010,14-diox

0-1)2, 3, 4, 4a, 5, 6, 6a, 6b, 7, 8, 8a, 9, 10, 12a, 14, 14a,

met hyl by88; hydroxy, halo or amino; or

2,2,6a,6b,9,9, 12a- hept anet hyl 14b- oct adecahydr opi cen- 4a

- yl) - 3ﬂuoroalkyl(cgg), alkOXY(ng), aI'YIOXY(CSg), aCYIOXY(CSg), alkylarnino(cgg),
101- ((4aS, 6aR, 6hS, 8aR, 123S, 14aR, 14b gfll-c ano-

10, 14- di oxoa19B0ussn AR g, 6ih? AUBSHUTCH SGri9npf19ny18f these
a, ethyl uregiups: and
2,2,6a,6b,9,9,RZa-heptanethyI14b-octadecahydropicen-4a

- RiadR; antifdepaBiBER, 6bS, 8aR, 12aS, 14aR, 14b5) - 11- cyano
-2,2,66(gb 9,9, 12a- hept anet hyl -

10, 14- (YBRET1% 3 4, 4a, 5, 6, 63, 6b, 7, 8, 8a, 9, 10, 12a, 14, 14

a, 14baRekadecAKN ORI CaRyAA L), M)ITELNARARNI L O aitSSaryl c<ra),

heteroaralkylc<i2), acylc<iz), alkylsulphonyl, alkenylsulphonylc<i2),

11,12, 12a, 12b, 13, 14
e,

-11-cyano
'Ni¢rdi oxo-1, 2, 3, 4, 4a,

14
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benzyl - (4aS, 6aR, 6bS, 8aR, 12aS, 14aR, 14b5) - 11-cy
ano- 2, 2, 6a, 6b, 9, 9, 12a- hept anet hyl -

waod298uoxo- 1, 2, 3, 4, 4a, 5, 6, 6a, 6b, 7, 8, 8a, 9, 10, ACEPINPYe41172
a, 14b-octadecahydropicen 4a-yl car bamat e;

1- ((4aS, 6aR, bS 8 12aS, 14aR, 14b5 11- cyano
2.2, 6a, 6b, 9a y11 g.l y?@ﬁé?t)’hyl arylsulphony <12,  aralkylsulphonylc<i),
2010, 14-di o
14a, 14b- OCFé)[gl% §/r115$ll Ahoﬁ }%), ZP%@@I‘?%} alﬁgﬁu%ﬁm%’l(cqz), %? ’a]S%lbstltuted
N-((4as, GaRVﬁ’@Sn%ﬁEh}l&atﬁesbAgi&ﬂsﬂbe) 11- cyano
-2,2,6a,6b,9,9, 12a- heptanethyl 10, 14-di oxo-1, 2, 3, 4, 4a
or phasmgce@gczslbl apcg)tgl%{e oaltspesiers, hygraposs, s solvates, tautomers, prodrugs, or optical
lsOmellséltgelggltadecahydroplcen 4a-y1) - 1H pyrazol e-1 - carboxam d

N-((4aS 6aR, 6bS, 8aR, 12aS, 14aR, 14b5) - 11- cyano- 2, 2, 6a, 6b

, B @ni2anbreiphartetthy tor2padd igfudihox defined 28;, 4, 4a, 5, 6, 6a, 6
b,7,8,8a,9,10,12a,14,14a,14b-octadecahydropicen-4a-y1)
3,3,3-trifluoropropanan de;
(

3-

(4aS, 6aR, 6bS, 8aR, 12aS, 14aR, -11-cyano- 2, 2, 6a, 6b
9,9, 12a- hept anet hyl 10, 144di ,3,4,4a,5, 6, 6a, 6b,7
8, 8a, 9, 10, 12a, 14, 14a, 14} xhydr opi cen-4a-yl)-1,
1- dinethyl urea,;
N- ((4aS, 6aR, 6I6G..8 hs) ~1%- cyano- 2, 2, 6a, 6b
, 9,9, 12a- hept anet 4-:dioxo-1,2,3 ,4,4a,5
6, 6a, 6b, 7, 8, 8a, 9 4 l4a, 14b- octadecahydroplcen
-4ayl ) pi peri di ~amboxan1de
N- ((4aS, 6aR, 6bS, 8aRk, 12aS, 14aR, 14b5) - 11- ¢fano- 2, 2, 6a, 6b
9, 12a- hept anet hyl 510, 14-di oxo-1,2,3 ,4,4a,5

, 9,
h 16 6a, 6b, 7, 8, 8a, 9, 10, 12a, 14, 14a, 14b- octadecahydroplcen
wherelngs V1 Ybenz ani de:
NR( (AR, SRR EpSa@aRy12aS, 14aR, 14b5) - 11- cyano- 2, 2, 6a, 6b
, 9,9, 12a- hept anet hyl - 10, 14-di oxo-1,2,3 ,4,4a,5
6. 6a, Byrog®; @n, 9, 10, 12a, 14, 14a, 14b- oct adecahydr opi cen
-4ay| Oal |

)
25 BarA RS -Gar oy ﬂaaé]%{'iﬁgfnnf%lgﬁaﬁb plkylgaiop fiegreprylcsia,
12a- hept anme di ’ y
12 heptarhliudQui4s0 i1 2 i fdand, kemiarhonican,
- 4ayl car ban’alkymylsulphonyl(cqz), arylsulphonylc<i2),  aralkylsulphonylc<i2),
N- ((4aS, 6aR, 6bS, 8aR 12aS 1l4aR, 14b5) - 11- c ano 2,2, 6a, 6b
.9, 9, 12a- hepttaioaphypinhonylc<pp, hesrepabkylsalphomylcay ar g substituted
6, 6a, 6b, 7 4 , 14b- oct adecahydr opi cen
-4a15y|)cyc?%%?gggﬁgs&ﬁ?e&ﬁ%§u
or phaﬁhééeﬁ&&l@&l@pﬁb&w asks] Qﬁ&s,ﬂ%&téﬂ @y atdd tapemners Zpradﬁl@s,ﬁiﬁ optical
1éa hept anet hyl - 10, 14-di oxo-1,2,3 ,4,4a,5
monw“@h@ﬁo b, 7,8, 8a, 9, 10, 12a, 14, 14a, 14b- octadecahydroplcen
-4ay|)th|ophene 2- sulfonanide;
Nt (oS BRI 8% B8R Rt 4a Rl AbR ki gy ano- 2, 2, 6a, 6b
, 9,9, 12a- hept anet hyl - 2010, 14-di oxo-1,2,3 , 4, 4a,5
, 6, 6a, 6b, 7, 8, 8a, 9, 10, 12a, 14, 14a)\14b- octadecahydroplcen
-4a-y1)-4- hydr oxypi p I di g
N- ((4aS, 6aR, 6bS, 8aR, 12aS,
, 9,9, 12a- hept anet hyl -

NC

X)
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10, 14-dioxo-1,2,3 ,4,4a,5
, 6, 6a, 6b, 7, 8, 8a, 9, 10, 12a, 14, 14a, 14b- oct adecahydr opi cen
WO 2myh39sed phol i ne- 4- car boxam de; PCT/US2009/041172
25i sopropyl - (4aS, 6aR, 6bS, 8aR, 12aS, 14aR, 14b5) - 11- cyano-
2,2,6a,6b,9,9, 12a-
wherell ot amet hy1- 10, 14- di oxo- 1, 2, 3, 4, 4a, 5, 6, 6a, 6b, 7, 8, 8a, 9,
1R, dReR 1 dreiddpliRnmact adecahydr opi cen- 4a-yl car bamat e;
N—&(4aS,6aR,6bS,8aR,12aS,14aR,14b5)-11-cyano-2,2,6a,6b
, 9, 9, 1kwdrbggt anet hyl - 10, 14-di oxo-1,2,3 ,4,4a,5

, 6, 6a, 6b, 7,8,83,9, 10, 12a, 14, 14a, 14Q- oct adecghydr gpi cen
4230 Ry Gt o B g ST, St ARy,

2009/ 129546 RG1LLRAA0R/ Q4LLIP | alkylsulphonyl, alkenylsulphopylcs
N ( (435, 3R GBS BAR 1345, TSR Lably S PIodn otlheny yiphgpicars
, 9, 9, 12a- heplksurgsdiphobdld4n.di oxolsillpRoBildida, Saalkdsubihoryl c<io),
,8,8a,9,10,12a,14,14a,14b-octadecaﬁ¥dropicen-4a-y1)-2- ]
phenyl acet ah¢te@arylsulphonylc<i2), heteroaralkylsulphonylic<iz), ‘or a substituted
N- ((4aS, 6aR 6 8aR, 12 l4aR, 14b5)-11-cyano- 2, 2, 6a, 6b
19,9, 12a- heB?rgfrgr%to f}lil%‘l‘?)t,ﬁisf-%?%pfo- 1,2,3,4, 4a,5, 6, 6a, 6b,

or pha?rlnﬁce%ﬁca_alylﬁc_é%@blé 4allsd astdrd Iryaedt &gl esiadnyd rapoaen; grddrugs, or optical
. yl ) pr opi onani de

lsomewiﬂm S, 6aR, 6bS, 8aR, 12aS, 14aR, 14b5) - 11- cyano- 2, 2, 6a, 6b

/Ryl GRS G 9 ol B P ResnyBrutat: 4y e Ok

wherenz Rp é&s shsEmnam @ene variations of one or more of the above embodiments, X; is
1Q(4aR, 6aS, 6bR, 8aS, 12aS, 12hR, 14b5) - 8a-.(di net hyl am _no) - )
OR, a@gﬁ{bgé aBpeng.1 Iiior@grbfgrzlatl%ns of one or more of (the a ove%m%odlr}ngnts, X, 18

hydrof 8Pt BNEIW-LirBridis BF OrOo3mbre?e e @6 BRLIUiBBR; ¢ il @ydibxy. In
,12,12a,12b,13,14b-octadecahydrop|cene-2-carbon|tr|?e;

some Wer{atidnS)ioaie, i mB)ré aRtht 258y d da by didiosis - Y is DMRakp- 12, sBm@aadhtions of
9,9, - hept t hyl - 10, 14-dj -1.2,3,4,4a, 5, 6,.6a, 6b,
one of gyl e ABMSTR o T 152608t RABENTAr dBi BB AgRRO BF one or

more dOME BERPERbAIIMERE, Ry and R, are each h%dro en. In some variations of one or
N- ((4aS, 6aR 6bS, 8aR, 12aS, 14aR, 14b5) - 11- cyano- 2, 2, 6a, 6b_
more 00thg abowe papedimentsy R10r R4-c@impxisesia Hugrodgranp 5 I serag ahtigtions of

one or‘ﬁ%t:%%??l’rleﬂ'%o]v% %m]oﬁ Hi%f'e%’ts]; ?(? gﬁ gﬁ]%glgl’%ﬁpéé qart%?liu&%ﬂieﬁ%;l )é%’c)lfp. In some

uor oe anesu
variatibn§ (Of @0 @@RN6RSoBaR, d6aS, chitaRinhdhis) R L ind YRangre Za2h Gadcpbndently

, 9,9, 12a- hept anet hyl -
hydrogam 0 akalcisox 8ylc 293, Aalkale) 6, duteaenrylgjoga hotermralke i), or a

14a, 14h- oct.adec dropi cens4a-yl)-3-(4-
SubStl%l&[/e r\ée{§/1;03% 8% 32/111)5 8? g}/ae;se gpoups. In" Sorh¢ )Val‘lat{OIlS of one or more of the above

embodimchaR, GaRARS, BaRochdawrikdisit dABR) orlrhoRYFANR: gboke@mtRliments,
-, 9,9, 12a- hept anet hyl 10, 14- di oxo-1, 2, 3, 4, 44a, 5, 6, 6a, 6b, 7
R, is algyRa, 19 01 Guliyted alkahe:u4b - bctoadecaiyidnopl cenonmoyd pf e above

embodBE R HE Sk s qesubstitta kD S4TRVAFAGYS LT p78 g1 gnore of

the abBvd tmbbdikftRreRt aBlkOMIphonyl e Isulphonyl <, aralkylsulphonyl ez,
Y 3 ox0-3 4, %la, 5. 2 B4, 60, % B 9 PAO I 2 2% Bp Y e

heteroddIsidplibdgl L4 bhétciosaliydvudytiongines ,2er €attponitéd vémsion of any of these
(4aR, 6aS, 6bR, 8aS, 12a$, 12bR, 14b5) - 8a- | socyanat o- 4, 4, 6a, )
groupgp R $qmg 452_11}%1'9{1%”%@ MR- or more of the above embodiments, R, is

alkylsé‘]?’il@%g(ipggx 9; gub%tiﬁf;‘t/’eaf %lgylgglﬁgg’ﬁ@%b S gl} 8011119 ’v&&?tiéo;%‘s ]0% %’n% ?oti’ 'more of

¢t adeca ONnitri
the above embodiments, R, is alkylsulphonylc<s). In some variations of one or more of the

above embodiments, R, is substituted alkylsulphonylc<g). In some variations of one or more
of the above embodiments, R is arylsulphonylc<g). In some variations of one or more of the

above embodiments, R, is heteroarylsulphonylc<g). In some variations of one or more of the
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WD 2009/ 129546PCT/ US2009/ 041172

(4aS, 6aR, 6bR, 8aR, 13aR, 13bR, 15aR, 15b5) - 4a- hydr oxy-2, 2, 6
W@201959% 13a- hept anet hyl - PCT/US2009/041172

1,2,3,4,4a,5,6,6a,7,8,8a,9, 13, 13a, 13b, 14, 15a, 15b- oct ad

ecahydroplceno [ 2, 3-d] i soxazol 15(6bH) - one;
above omoRRIEN R 88 RCYlyS1012aR, SOIMRVIURIONI 1 Q0% 85 Mere 19f. the above

emboc!lﬁ%ﬁ&xkﬁ%? gulﬁﬂg%& feyPr 352 MEBRATREAMLACEPEAMNYIRRPL SRR above

embodlﬂﬁﬁtSGRR,lﬁli)ﬁ@@R 10 Soh2 aliditaR ot ik dd@abBcldfy atldve bdrtddiments,

. hydroxy2, 2, 6a, 6h, 9, 9, 12a- hept anet hyl docosahydr opi cen- 4
R, 18 §YapP. Igrwevarlatlons 'of one or more of the above embodiments, R, is —CF3. In

some (Aﬁa%p ﬁ?@f gﬁ@glsﬁlgrel&atﬁe ]aggx% %@@1%%%@ ) R4 ISQa:bgé"ht 6 k?n gor%e %atlons

t anet 14- di oxodocosa ropl cen-4a-
of ondf @rmee @f the above embodiments, R4 and Rs are the same. In sorne Varlatlons of one

10 4aR, 6aR 6bR, 8aS, 12aS, 12bR, 14aR, 14bR, E) - 8a- hydr oxy-
or rnore( F@ ?/‘f?e?nﬂ dglﬁgl} ts, R4 and Rs are ea51 alkyr\)cq)) In sorn% Vanat¥ons of one

or moéé'( mﬁg %%b_ é;ﬂ%%o;d?rﬁé’iﬁs,%p&nﬂrﬁt 1Y 04t AGRGRMMALAR! GERar of one or

more OF th¢ 43&@@5&;@&1&3,%&&1@&% RadldAjRjraddb ) Inlsbneywanieti@s2yf one or
2,3,4,4a,5

more gfa tég gbg@g%éa@l%ﬁagﬁe l@g@lﬁa{%pf;a@l FERULA %%‘bff‘elgpnd In

some Vgﬁ"atié& of ofe ot thért | HANO G NRNGSHL £iABAT] @€ bond joining carbon 9 and
15(4aR, 6aR, 6bR, 8aS, 12aS, 12bR, 14aR, 14bR) - 8a- (cyanonet hy

carbort &hisrojouble bond. In sorne variations of one or more of the above embodiments, the
4.4, 6a 1 e 1- 3-di 0x03,.4
bond i BBl hyd urbod 50 SITRIOE, HoRs e aton Gudlisginore of
the abe{d &QP&tidrchRS e mohd jdlﬁmécarbon 12 and carbon 13 is a single bond. In some
N-((4aS, 6aR, 6bR 8aR, 12aR 12bR 14aR 14b5) - 11- cyano- 2, 2,
variatigas eboge o, moes Qfetb@ ah@terfsnlb@@mqms dhokend [opning gathan 53 @né carbon
- 8a, 9, 10, 12a, 12b, 13, 14, 14a, 14b- 20
181S%Sé%geﬁ()%%opicen-4a-y|)cyc|opropanecarboxarride
( Eﬁﬁnﬁé%ﬁ@@cﬁ@ﬁoﬂ@@&d&%ﬁ&ld&a@ ﬁhé @Fése&ahﬁcﬂxtdnyd iaotiude,) -
4, 4, 6a,6b,11,11, 14b- he&ianeth di oxo- 3, 4, 4a, 5, 6,
6iaBpaR, DRewSd 208 1 10R.{%a R MR Qz‘iﬁ aI@mM 4omObhhl ] é@)‘%‘ahyd

C rd.l
heptatﬁ@cﬁ#zl ﬁ@grdgo %fs;%@%%% da 65,7,8,82,9,10,11,12,122,12b,13,14, 14a,14b-

woym®4a$uﬁaazahﬂxﬁaﬁk12aR,12bR,14aR,14b5) 11- cyano252, 2, 6a
, 6b, 9, 9, 12a- hept anet hy1- 10, 14- di oxo-
1N2((&S46a4€a6b'33 &R@&aﬁbl 2BR&A8& IQb&)Ol 1L2@nd202,6360,9,9114a, 14b

Ydrop en-4a-yl
heptamptbyhb(s BARXBHR: @’éﬁa%ﬁ@ @26{& %&ah@ WP, 11l ienlgb2, 2,

oo I 0, 1,5 001 3.0 S
- 4a éﬁW%@Rﬁ?&é@Q&% iﬁ%ﬁdﬁ %%1_/ U%?b@?ébg_)%té]l& ~-heptamethyl-

10,14 'di‘ckk@nn2 3,4242656,61.60,7%,940,10,12a,14,14a,14b-octadecahydropicen-4a-
a- hept anet hy1- 10 14- di oxo- 1, 2 3 4, 4a, 5, 6, 6a, 6b, 7, 8, 8a,

ylcarbgmats; 125, 12b, 13, 14, 14a, 14b- i cosahydr opi cen- 4a-y1) -2, 2,
2- trlfluoroacetan1de 1-((4 aS, 6aR, 6bR, 8aR, 12
afthyRURS £4R 4RS. BaR$Pas] 14aRchibsyy 11 2yance 226,60, 99, 12a-heptamethyl-

10, 14-3’15 he ?&;g?‘tfg%% Eié%?ﬁ’?-lgdé 28 g% }221 14?’ 144 ﬁéﬁ)-odtadecaﬂiy%lbdpwen A

ylcarba@@gahydr opi cen- 4a-y1l) - 3- et hyl urea; and nmet hyl
(4aS, 6aR, 6bR, 8aR, 12aR, 12bR, 14aR, 14b5) - 11- cyano- 2, 2, 6a,
tha% &S%%R -ASNbasTRI Uy 1401983 4nih@24 Qe b, B, fh fkﬂ) ReRarB@h$l-3,13-
é 8a 10, 12a, 12b, 13, 14, 14a, 14b- i cosahy dropi cen-4a
dioxo- 3y4 #ab, 6&?@105 £, 90TH8, lﬂ)fléééﬁ,ﬂz@ll 3diooatadedahydihpicene-2-carbonitrile;
provi des conpounds of the fornmula: R6(Xl), wherein: X
and X2 are independently: hydrogen, ORb, NRbRc, or
SRb, wherein Rb and Rc are
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each i ndependently: hydrogen; alkyl (c<8), aryl (c<8),
aral kyl (¢c<8), acyl (c<8), or a substituted version of

w@eopdntIsthese groups; or provided that Rb is abGSENS$2009/041172
when the atomto which it is 15 bound is part of a

RSt sahtcneF P PRI SR ark i oy g Bratenyl-

10,14 0534 1,53 4 4a85 6, Bx@m .9, w @@@14 VAT X Yotaddh dr(gﬁcen-4a-
am no; or al kyl (c<8 kenyl'(¢<8), al kynyl

memamyﬁ¢c<8) aralkyl(c<8) het eroaryl (c<8),
het er oar al kyl (c<8), acyl (c<8), al koxy(c<8),
aNy(I(%yE(a@@)S‘ 8a&clPh SX YR £8)S)- 1d Hyyha2i e @sBY,12a-heptamethyl-

10,14 i0vgnl 2 3 bt SRt B2 . g iSocdristiney i b
2,2.2-@ffudfal@amflc; 20 al kenyl (c<g), al kyrlyl (c<g),
ar Y| (C<8), heteroaryl (c<8), aCyl (c<g), al kOXy(c8),

a
R L e T e
10,14<diomn1>42 B8f4,4a06,6a,6b,0180%:,9, RB 1251 4, ddrs Bt ocvad chatddogecen-4a-yl)-3-
| kyl (c<8), aryl (c<8), aralkyl(c<8), acyl(c<8), or a
methy\?w%oogl 129546PCT/ US2009/ 041172 subst it ut ed ver si on of

ny of these groups; OVIded that R3 is
\Mluéﬁl aSRaRk SRy gk 14D M%l -d h-Cyng-3.2fgRe?: 9> é%h@ﬁtara?thal

I
10,14-;?1?2&%0%,%{1%(}71% é 4k t%g 918 8L %Y(b ?'fadli gounztg!%@aciggaﬁﬁr@ﬁée% Ma-y1)-3-
cthyludmaybl e bond; R4 and R5 are each i ndependent |y

al kyl (c<8) or substituted al kyl (c<8); and R6 and R7

aNe((%le ovdeRarnde st Hyr, MysR) ag esyans-2y6l, 61,9, l@@-‘he?t@in%ﬁh,yl-
hydra es, solvates, tautoners, or optica

ste
10,1450k 3 3t 562.6b. 78 82-9. 40, b4 44 bib- aipsseRitpndcen-da-

compound of formula (I X), RL'" is hydrogen.
yDnm?ﬁ ﬁ?@?haenbodlnents R2' is cyano. In certain

g BN A& e @4%@ AR B SR . 1oa heptamethy-

10,14-@ligx0di DB L&, S, 00L68718,80%8 1 B 0714, 04 Mo G@lcbatiy dlopaatsh-4a-
carbon 2 is a double bond. In certain enbodi nent s,

ylcarbgpatcei n t he bond j oi ning 10carbon 9 and carbon 11 is a
doubl e bond. In particular enbodi nents, the conpound
of- ((@S@Rébﬁxmlaﬁi{w’uﬂéﬁ)d efcymed23ga, 606k, 62d-heptamethyl-

oo LA RS ATTER P B G s
IR AT RS S R I

10, 14Jd$c%er 33U £0ba, 6bW§ %08 99 12@54@?@%%2&{%%%%?&11 4a-yl)-1H-

further embodi ment cont enpl'ated by the present
Wﬁﬂdﬁdamdsuneu&s A conpound of the formula: (XII),
wherein: X1 is hydrogen, ORb, NRbRc, or SRb, wherein

RIY-(¢ub, R®, GhiSe8a@alCh Sl Aake pévsaritdysno-B, 6eito8ri 2a-heptamethyl-

10,14 s 75000 SEFPET e L1014 RSt oS- Fi-

33;;9H9Mhﬁ@§mhg§kab i s absent when the atomto which it
bound i's part of a double bond, further provided

t
R b A
10, 14-alyckioolx ¥,3 ,4hvkal, 56, 60,6b,18,8u09, 1@t 2481 K Y44, m%oqtacabdxt@mlydlﬁm&)a,-yl) 1,1-
al kynyl (c<8), aryl (c<8), aral kyl (c<8),
dimetipy ?0ary|(c<8) het er oar al kyl (¢c<8), acyl (c<8),
al koxy(c8), aryloxy(c8), 10 acyl oxy(c<8),
al kyl am no(c<8), arylam no(c<8), am do(c<8), or a
substituted version of any of these groups; R4 and RS
are each independently al kyl (c<8) or substituted
al kyl (c<8); and R6 and R7 are each independentl|y
hydr ogen or hydroxy; or salts, esters, hydrates,
sol vates, tautonmers, or optical isomers thereof In
certain enbodi nents regardi ng conpounds conprising X,
Xi is ORb and Rb is
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15 absent. In certain enbodi nents regardi ng conpounds
conprising R4 and R5, R4 and R5 are each independently

wabdoyhtesdy . For exanple, R4 and R5 are each mnerdily/US10n9/041172

certain enbodi ments. In certain enbodi nents regarding

ARG R BE, e Tha B e S 2 O Baa -

10,14GRJ%RL 1,3 '30194a§\5,€’@£‘ dooss sme@no ¢2d, RO NG, 1143 @emgheéﬁlydwiﬁc&w
joi ning carbon 13 and carbon 18 is a single bond. 20In

yDpippading-d tdaghoxemixtsdi ment s, the compound of formula (XI1)
is further defined as: WD
200 DIABRLABBEERIS20094 D 24152 1 -aansal 2 &, 6H;£9/ 8yl as-bsptamethyl-

10.14 3501 £3 ot Rame 8 o PR Bl b o ek rsissoting

yDbenz8mfRNt enpl ated:  Sor salts thereof, and substantlally
free fromother optical isoners t her eof Anot her
H,.th t
A e e T e e
10, 14-d@Ro; 1, WA &l 4, 576, Bl 6b §, §8a0, b(gde?.a lépim{léﬂﬁ@btada:aahylabopleen 4a-
bse t when the oxygen 10 atomto which it is bound is
YDm“ga ‘%f a double bond, further provided that when Rb

is absent the o en atomto which it is bound is Part
oflly- (ﬂ@%@%&b%%?dy 225, 148 R By o kly cyanerded. 0% pb.9 §d2eyhaptapgethyl-

! Y g i A L4a-
1014 B SR 6 5 SHEMEEL 10. F  FRRL B R o
ykmbammmh it is bound is part of a double bond, further

provi ded WO 2009/ 129546PCT/ US2009/ 041172 that when R3

i sz-(@%mmﬂe GUIBa@XIPES, m4ﬂt odmst)q 1wiy'aﬁdsL2l2t,6d 6b,99Ung hiestamathiyl-

doubl e bond; or ts, esters drates

10,14:Jpab 83,1 4ot GEP 5 G0 oA Fo - 15 bR e enmigen-4a-
di t th d of f | Xl
YDCYC@*‘? o BB ed as. EJ"?‘S??Q ydrates,

; ther.eo
C e r Sﬁbségrﬁ?% %Enlgtaé 14%%% (i cyano %[E?éa 6b, @S 198 fheptarnethyl-
10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,12a,14,14a,14b-octadecahydropicen-4a-
yl)thiophene-2-sulfonamide;

N-((4aS,6aR,6bS,8aR,12a5,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-heptamethyl-

10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,12a,14,14a,14b-octadecahydropicen-4a-yl)-4-

hydroxypiperidine-1-carboxamide;
N-((4aS,6aR,6bS,8aR,12a5,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-heptamethyl-
10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,12a,14,14a,14b-octadecahydropicen-4a-
yl)morpholine-4-carboxamide;
isopropyl-(4aS,6aR,6bS,8aR,12a8,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-
heptamethyl-10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,82,9,10,12a,14,14a,14b-
octadecahydropicen-4a-ylcarbamate;
N-((4aS,6aR,6bS,8aR,12a5,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-heptamethyl-
10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,12a,14,14a,14b-octadecahydropicen-4a-

yl)ethanesulfonamide;
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followi ng particul ar conpound is contenpl at ed: or
salts thereof, and substantially free from ot her

Wopikazds4¢ soners thereof. In certain enbodi nene&T/US1089/041172
foll owi ng conpound is contenpl at ed 10 HO or salts,

e Bam G s AT AT Pre g 4ot A e tamethyl-

10, 14-R¥xbL CYUB A 4:.c06BL2YPY 8. &, & M 2T, Maﬁﬂtb Mecahyd -da-yl)-2-
0 15054 6PCT UCDO0a 04117 or  cal LS Recahydropicen-da-yl)»-

phenykgeigmadei al |y free fromother optical isomers thereof.
In certain enbodi nents, the follow ng conpound is

ch((@ﬁtﬂaRt@xf 8aR,12a6/1 48R 4155)- Iyg/nat-8<, 66, 9,811 8s-heptamethyl-

10,1450 ks> O RE b o i e bt edbritap fes-4o-

yl)pm?l@ﬂgﬁmél ated: or salts thereof, and substantially
ree fromother optical isomers thereof. In certain

1§7b(?4’a! ééashgtﬁgel 2fa§'slhé’1¥"'1 E\%gcﬁ RAHEE 3 & GPb qulhgétgﬁile hyl-

fat€ tes,” tautonmérs,’
10,14idsoxioel,3 3t4hm5e®,6a 6b/a, &;&19 o ihzaelrbb!th hdén(bcsadetddfydf@antanv%aqg
particul ar. . conpound is contenplated: Hor salts
yl)benlzfﬂﬁs gnamidel substantially free from other optical
oners thereof 27 WD 2009/ 129546PCT/ US2009/ 041172
(4aR 6aS,6bR, 8aS 12aS 12bR,14bS)-8a-(dimethylamino)-4,4,6a,6b,11,11,14b-
heptamethyl-3,13-dioxo-3,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,12b,13,14b-

octadecahydropicene-2-carbonitrile;
N-((4aS,6aR,6bS,8aR,12a5,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-heptamethyl-
10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,12a,14,14a,14b-octadecahydropicen-4a-
yl)propiolamide;
N-((4aS,6aR,6bS,8aR,12a5,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-heptamethyl-
10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,12a,14,14a,14b-octadecahydropicen-4a-yl)-
2,2, 2-trifluoroethanesulfonamide;
1-((4aS,6aR,6bS,8aR,12a8,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-heptamethyl-
10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,82,9,10,12a,14,14a,14b-octadecahydropicen-4a-yl)-3-(4-
hydroxyphenyl)urea;
1-((4aS,6aR,6bS,8aR,12a8,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-heptamethyl-
10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,12a,14,14a,14b-octadecahydropicen-4a-yl)-3-
phenylurea;
(4aR,6aR,6bR,8a8,12a8,12bR,14bR)-8a-hydroxy-4,4,6a,6b,11,11,14b-heptamethyl-
3,13-diox0-3,4,4a,5,6,6a,6b,7,8,82,9,10,11,12,12a,12b,13,14,14a,14b-icosahydropicene-2-
carbonitrile;
(4aR,6aS,6bR,8aS,12a8,12bR,14bS)-8a-isocyanato-4,4,6a,6b,11,11,14b-heptamethyl-
3,13-diox0-3,4,4a,5,6,6a,6b,7,8,8a2,9,10,11,12,12a,12b,13,14b-octadecahydropicene-2-

carbonitrile;

20



In sonme enbodi nents, conpounds of the present

di scl osure are in the form of pharnaceutically
waewepteid e salts. I n other enbodi nents, conmpoRCTIESNI/041172

the present disclosure are not be in the formof a

oS nt ar S o d TR TEoR B SRR R Sh0 Hehpgmethyl-

1,2,3 @4@9%&%@8@ 18182 R58$£ M54, ﬂﬁbi%tﬁ?ééé[ﬂ@ydﬁpl@@fo[233-51t]150>(a201-
rate. In certal n enbo |msnts a conpoun

lﬂﬁbﬁg sent disclosure is a solvate. In other enbodi nents,
a conpound of the present disclosure is not a solvate.

| (HaSoeB, chRISad I0SIDSR, lébﬁpéﬂ;‘lda;R oAb, m difpdibxy-
di sc e can. he esters af t abo rmul as. The
22,60 é?ﬁaaﬁep%? h}é@a?ﬁ:?ﬁ%ydsr?@giﬂef R G anaat | on

reacti on t he fornmul a and

[ S aRibR R 0a s et s 2bR s et éfﬂ?% 10y W-giBydrarcr
2,2,6a 63D P8 H@&&rﬁeth?ld%&%&a?g%eén %g;gldﬁhﬁgtgnt di sclosure is

hot ’an est'er ments, the conpounds
{ [ m, X1
Ol RRERIER AR ISLRSULE | 520 L RLESSN. AR T GG .
dioxoddwesdhyefpidendiasg fesste are present as predonInantIy
one optical isonmer. In other enbodi nents, the

C PRRVAREH RG2St INGS PO ER SR, (ULFCERSAL ngd@kﬁzqh%&%ymétﬁylene)-
SIngfe st ereoi somers. 15I'n some enbodi ment s compounds

4,4,6a¢b, t1hid , stbelaptamath do¢tadageley drenicens-3, hHPHiGbeDsdiote; | FN-
y-induced nitrous oxide (NO production in
e eitagaR, SaRrIQeRd@de4aﬂa4bﬁ)gl laoyanGE02, 6ab8, 9ol2at ess

nepraryE8ls . Farfisp s & Bt dean- BB niDelh 14 B 140

icosahS@RPRSh14a0M)-¢ oMfrifRilo RS c@Motshidee 1 ngredi ent a
compound of the present disclosure and a 20

NQQR%@%W 3l 1'2¥S @gﬁﬁﬁ’heﬁp £ ag"ardcgé IGRFBRSI tion
, fof exa e ‘adapt ed ‘f or tration by a
446ar6nbu1tlellsb4belmdpeajnefthydra I:hélogooup consi stl ng of orally,

RREE At KK AT AIRERE etttk I@ ¢ tr s w@%e'afc%geaﬁ chitbonitrile;
|ntranuscularl i nt ranasal | i nt raocul ar

BB o LR Rk b Snbarvpo 3 AbRsbbowat |y,
I | |
heptaII%BIIZIO‘I T P BB TR 0.1 P TP L -
icosahiydtotpw@agllaqé)dyyl,opraphm@uﬂm&amidﬁ i ntravesicularlly,
intravitreally, liposomally, locally, nucosally,

otakl6aR, R RS &N DYR, 1 4661 £ R)8a- (su@mnn@mummb 11,11,14b-

subcut aneously, sublingually, topic
heptarpetshlid€iaxey .t éﬁs@eﬁ%r%ﬁ B, I\Qalg}pwaﬁayl 2bj13, 1drldad 4b5 n
woyﬂ%hﬂ?ﬂmﬁQQﬁﬁﬂk)hﬂﬁ§ via a catheter, via a lavage, via
I nuous 1 nfusion, via infusion, via inhalation, via
I
A SR A5 B B R8RS oo

226ag6b[§b<9 mn2d- hqnaﬁl&ﬁyleuf 14- aloaartl cul ar 30 enbodi nents, the
ated for oral delivery.

12,3580 B iy b RebdD ik b8 Ab  dohduisnstydanican e tibagate:

as a hard or soft capsule, a tablet, a syrup, a
sYsriadsfiadihbRadafal2ar, 126R, 14AR KD} H -cyanode 6@61?1,9 9,12a-

d oft I
reptrBRPE| APEd R ot ane wES R A .a?e?oa%ar foeld, FORRM4:
icosah§@Rbpideg-4asyplctamiddnose conpositions

2009/ 129546PCT/ US2009/ 041172 fornulated for ora
delivery. Certain conpositions further conprise an
agent that del ays absorption, such as those
conpositions fornulated for oral delivery. Certain
conposi tions may further genprise an agent that
enhances solubility or dispersibility, such as those
conpositions fornulated for oral delivery. Certain
conposi tions may conprise a compound 5 of the present
dlsclosure mhereln the conpound IS dlspersed |n a

o . . .
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WD 2009/ 129546PCT/ US2009/ 041172 fol |l owi ng: a) inducing

cytotoxicity in a tunor cell; b) killing a tunor cell
W@ 000nzhieé ng apoptosis in a tunor cell; d) indeci/Hgo09/041172
differentiation in a tunor cell; or e) inhibiting

on s R B R paf b YR BT -Elnp- 2 50 i0as” BF

heptarﬁ&h&lsm Mebiede.1,4,9u 4%39@619& 65,78,4 9aptplraza oRNGer4, preal 14p- 2

breast cancer cell, I'ung cancer 5 cell, a colon
lﬂmﬂndmmamne@bﬂk2é2bﬁﬁbmamedm@nber cell, a liver cancer
cell, a pancreatic cancer cell, a stomach cancer cell

al{(eabjoaB/6bR, 8@3[1@&1‘? 1eRJ14aRy 14855+ 11 -ganc-Lr2,@ebd,9,9 A Aa-

neptardgfde R LEARRoH £F it TR Ser FETGo T o Ry T
icosah?zﬂro%w%ﬁf% 311) §§ﬁ@hﬁgﬁgegndcel | . Conbination treatnent
erapy is also contenpl ated by the present

ly?ﬁztés%aR%%R bR, D4R LR 145RIR ngﬁ 1N9cy2R6P008, & 9.9 124
trea g cancer’in’a su Jec risi‘ng adm ni st’ering
heptarhethylhE), $sbjozoil, A3 gliarixacLoi, V,@ﬁal%l(leﬁaeﬁﬂag el dardaidb- of
a compound .of the present disclosure, the nethod nay
icosahyoprep-tapieftPURAS t r eat ment sel ect ed fron1the group
con3|st|n%4of admini stering a pharnaceutlcal
efhepicsn dsgiogwre ferthe psaddissompaynd Sr%fdh%fowrl@py gene
t herapy, and surgery. Such methods may further
conprise (1) contacting a tunor e th t he conpound
15 prior to contacting the tunor ceN/with the second
drug, (2) contacting a tunor cell wR the second drug
prior to contacting the tppor cél he compound,
or (3) contacting a tunDr:ceII onmpound and

the second drug at the same tinelisThe se ond drug nay,
in certain enbodi NERLS, ~BE~aQ 3 i giAC 2

anti - i nfl ammat

antl-prollferatlveCHa bi - atory, or

i Muno’y . C ray be ancz0

al kyl ati ng3 Agent or nodul at or, g

cytoskeleta. di sru g n't eceptor nndulator
h| one- degiéet yl asgs i nhi biff or, %MK}CbA reduct ase
TR 0p7 Pren AN
ret|n0|9 recep, , Ropoi soner ase |nh|b|tor
or tyrosine nase In certain enbodi nents,
the second dRug Fs 5- a%a0|t|d|ne 5-fluorouracil, i
9-cisretinoic acid, actinonycin D, alitretinoin, ’
whereal: X tand 1&- ar@tﬂdnmtxdem@'dhydmgmrﬁ)m, MNRRxj ¢ri SRubywh@®in Ry, and R, are
bellnost bevaci z b, bexaroten bosuti ni b,
cach pdepAnasnf c‘éﬁfﬁ’é%geﬂlaﬁmmca% Patikylespnifstese, or @ substituted

3y T8 BrhaCR Clhen BleSRbALth Avhich

Vmsm%ﬁ%lo hosﬂ#eng@? Para nea dgggaggglnénldgsaélﬁqulc itis

hnmddapmmnﬁdeMM¢bdmtﬁmﬂ&mmawuﬁdthaﬂﬁmlhdshhgnamﬁmuimﬂywhwh1tm
doxor ybi ci n,  epirubi.cin,

boundgg)é%t{t lp {rl Igglll‘tﬁ? B%tglg IRS /S lélbtlgi%lg,(?gggi g@no qx,yn pﬁlo or amino; or alkylc<s),

shenfETE LRRE SETILZATERL BECRRALE B, gt st

alkoxy Q@) 1 fvyloxyicLd n@Eﬁ@ﬂﬁ@<gJ S @ik B, aryﬁhﬁm(wpeamldo(c<g), or a
| apati ni b, é 9, lonustine, nechloretham ne,

substhéqdpﬁwsm Ofmlmt acp‘t @sm |gﬁélp8n8uhtﬁ rCé’ﬁm,ehYdWXBGnlﬂﬁ@ pr amino; or
atini ni | t inib

t {
alkenyTe i SOV o AP it (O st Ry ArvIoxyicas,
acylof QS AERIEiy 3¢ wamn!a iRl 18 o R WeRIG of any of

|un1phenylacetate pt ozoto suber oyl ani |l i de

these hyyalpex &1 6: absaht csumydrogﬁnb,alltﬁ@mgl zirgk@c<g)t enilbdgigeacylc<w), or a
t hi opeta, tioguanine, WO 2009/129546PCT/ US2009/ 041172
topotecan, TRAIL, trastuzymab, tretinoin, trichostatin
A, val proic acid, valrubicin, vandetanib, vinblastine,
vincristine, vindesine, or vinorel bine. Met hods
of treating or preventing a disease with an
|nflannatory conponent |n a subject conpr|3|ng

- . N a -
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15

5 bl ocker, an anti-hypertensive, or an HMG CoA

reductase inhibitor. Non-limting exanples of second
wa@lzaega29swel ude anl odi pi ne, aspirin, ezetim be, PCT/US2009/041172

f el odi pi ne, Iacidipine | er cani di pi ne, nicardi pine,

i fedipi ne, i ne, nisoldipine, or _nitrendj pine.
bSO b (01 B A e O BT QDG Br iy T EHE R the oxyeen
atom @BLENOH Rlis bAHAIDPR 8F a GV BEH, @dmhe@ ?m&mﬁm when R; is absent the

doxazosin, indoramn, |abetalo dopa,
oxygerr@tamp towbich insdwuod js mfptvfeendxb@lle batde B@)@y@&@ma\@h jindependently

ent n 0O pin ol , razosin, ropr anol ol ,
s SIS AR 0P B0k it 1 R 8R4 bl AR na gy hydroxy:
or saltBstch0 'hg@r’é?é@}%o@vaté% fliRnds, of BpficalfoflcR Hagbat i n,
cerivastatin, fluvastatin, |ovastatin, nevastatln

pltt mgﬂatqrrﬂoodpmavamgatdlmg a rospawstafformda (IX), R, is hydrogen. In

certair) STPSR RO R a7 gxengl Sh et FmBogffi g RS RRE 1f certain

embod@fiFhi3] $hereiMX,ti® HyBRgshlPineedrtath PRBObAMEALE varRldily the bond joining
effective amount of a conpound 15 of the present

carbory il gad sgrhoa 2a]:sea doelde bond- dppiceriacembpgéments, wherein the bond joining
caurbo SHEGATASHFI A1 afufligase ey, for exampl e, be
group consisting of Parkinson's
dirsgaseslarAintudimeaits, shaésemsad offdriviu €T3 & farthal & figddB)s:
Hunti ngton's di sease and anyotrophic |atera
sclerosis. In particular enbodiyents, the
neurodegener ative disease i ALzheiner's disease. In
particul ar enbodi ments, thg egenerative di sease
is M5, such as primary prg e, rel apsing- 20
remtting secondayy. p S oN\@(ogreSS|ve
rel apsing Ms. The s he, forOexanple, a
primate. The subje Z 2 a human. I n
parti cul ar enbodi Hf nmet hods of treating or
preventing a neurodegenerative di sease’in a subject,
rising adm nistering to the suhject
or s R O . (G G Bt ARG CH A G170 o Shsutpitiebodignts, he
followraﬁ§1§aﬁﬁéulgk QP PORHA & confiengi4te@t Ment suppresses the
denyelination 25 of neurons in the subject's brain or
spinal cord. In certain enbodi ngnts, the treatnent
suppresses i nflamatory deqyel|'« ion. In certain
enbodi ments, the treatnent jisuppregses the transection
of neuron axons in the sup pbrai n or spinal cord.
In certain embodigents, Jt gﬁ@ Mept suppresses the
transection of neuri he~Subj €d0' s brain or
spinal cord. In certai plendodi ments, the treatnent
suppresses neurond® apfoptosis in the subject's brain
or 30 spinal cord. In certain enbodi nehts, the
treatnent stinulates the renyelination of neuron axons
or saltp ghorepd, angisjubstentiallyfegedronm oter erticabispcrsithereedy t ai n
enbodi nents, the treatnent restores |ost function
after an M5 attack. In certain enbodi nents, the
treatnent prevents a new MS attack. In certain
enbodi ments, the treatnment prevents a disability
resulting froman MS attack. WO
2009/ 129546PCT/ US2009/ 041172 One general aspect
of the present disclosure contenplates a nethod of
treating or preventing a disorder characterized by
over expression of i NOS genes in a subject, conprising
adm nistering to the subject a pharmaceutically
ef fective anount of a conpound of the present
di scl osure. 5Anot her general aspect of the present
di scl osure contenplates a nmethod of inhibiting
| FN-y-induced nitric oxidgyproduction in cells of a
subj ect, conpri sing adn1n|ster|ng to said subject a
pharmaceutically effective anmount of a conmpound of the
present disclosure. Yet anot her general nethod
of t he present dlsclosure contenplates a nethod of

. e I L N1 ' o, I Y
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WD 2009/ 129546PCT/ US2009/ 041172 wherein: Xi and X2

are independently: hydrogen, ORb, NRbRc, or SRb,
wabwpa2954Rb and Rc are each independently: hydr@LESZ009/041172

al kyl (c<8), aryl(c<8), aralkyl(c<8), acyl(c<8), or a

sybstituted version of any. of these groups; or, a

S Dot Rbod TP bYich Pio iRl S Somaand of the
formufhat 5 Rb is absent when the atomto which it is bound

is part of a double bond, further provided that when

Rb is absent the atomto which it ipgcbouggd, is part of

a double bond; Y is NRLR2, wherein: R\ ehd R2 are

i ndependent | y: hydrogen or hydroxy; or aIkyI(c<12)

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

aral kyl (c<12), heteroaryl (cH t er oar a kyl(c<12)

aCyl(Ck12),

10heteroary|oxy(
acyl (c<12), al kyl
aIkYnYl%/ Q ( A&

I fo ,I(012)10hqter
het er oBlg al kyllsul f onyll (c<12),
of any o thes 5%; RLA

or
orClds substituted version
hydr ogen, cyano,
hydroxy,‘%alo kiy] (€¢<8), al kenyl (c<8),
al kynyl (c<8), a aral kyl (c<8),

het er oaryl (c<8 hes eroaralkyl(c<8) acyl (c<8),

al koxy(c<8), 15 aryloxy€E<8) acyl oxy(c<8), CXH)

al k Ian1no(c<8b Ianlno%%<8L am do(c¢c<8), or
whereyy; t%t isthydeqeenePRooN f WhpsEeRy 8t B arpgach mdependently:

hymo%%ﬁgﬁ?m?%g%ﬁﬁxﬁ?nﬁkgngQ’%%ngﬁbg%y %c<@¥} acy%?%gg)?YOftmwe

group8 dt pryntideBthat RE Y absyr{tomitn, thaayon®xy ¢areB)it is bound is part of a double
al kyl am no( c<8), rR/Iamno c<8¥ am do

c<8), or. a
bond, @uﬁser prayidsd thamdiesRods abseyt e 2 OI%EOeW@PE) ifpis 1’0‘1’@ is part of a double

_absel <8 8)
bond: B0y o By B G sy gomsicas
aryl(cé)nyglrﬁﬂiyl(&gs heRPoFYIRURS; he@foa?alﬁﬂdﬁé%),l hesafts),C @msgy(&ﬁﬁl Byloxy(css),

In vivo to hydrogen; provided t R3 i s absent
acyloxyl("(es)oxlj&gbtm1m(om tagylavninofe<d)t ainsloheynor assubﬂrtuted)fveesmn of any of
doubl e bo further proyided that when R3 is sent

these giQEDH R @@H Retasneacd) 1pgapeRdsntlyialkhegner fubstiyied a&w @=®)» and Re and
R, aregel‘alzlﬂnﬁi Q&g&g%t}yag%(gg% 01 a?kgl{k(igg%?f%?@ Hg&ta{e)( asr?(ljvate; tautomers,

orqﬁﬁab&eac@thndﬂbendentIy hydr ogen or hydroxy wher ei n

O AT B, ST 08k b e
absentvnnz&gt%{nmgté 20018 Qf}l%igg@nds cornpnsiﬁ'gtlét eﬁfdeRgallﬁoand Rs are

contenpl ated by the present disclosure, such as a
cach ouleperidsithyg: alhyl@@mao@nd ofkmphe Rr emdnRs darscbai$lu n@th}émnh certain
nstructions. whi.c ri se.one or nore for.

emb0¢1ﬂlﬁaﬁs BiCGHAIE NI Frgatdiee EBRRY IS ﬁgmgflﬁlﬁg q%fand R7, R¢ and

R, aré Egdhcﬁj?drﬁgena ti 36RASE HdEnERS ré’éﬁhﬁﬁg tb& Péuﬁ‘d%' 'W}fklﬂgsa bond
be adm ni stered, storage information

betwe@mmb@mdw ajldshi%ngleuh@ﬁénmmg sarband 3iand carbon il § isa smgle bond.

BRI OB Thr B oph S P Gl s Bt Ho s

mul tiple dose form O her general aspects of the
present disclosure contenplate articles of

manuf acture. For exanple, an article of manufacture
may conprise a conmpound of the present disclosure; 10
and packaging materials. The packagi ng materials nay
conprise a container for Bgusing the conpound, in
certain enbodi nents. The contai ner may conprise, for
exanpl e, a |l abel indicating one or nore nenbers of the
group consisting of a disease state for which the
conpound |s to be adn1n|stered ~storage i nformati on,

"



WO 2009/ 129546PCT/ US2009/ 041172 mul ti pl e sclerosis,
psoriasis, and Crohn's disease. Further non-limting
we@xwatesss i ncl ude cardi ovascul ar di seases, SUCPCEES2009/041172
at heroscl erosis, heart failure, nyocardial infarction,
acute coronary syndronme, restenogis follow ng vascul ar
surgery, hypertension, and vascul)tis;
neur odegenerati ve or neur omfg [
Al zhei mer' s di sease, Parki nsogq’ = oisease,
Hunti ngton's di sease, AL $ ar dystrophy;
neur ol ogi cal di sor ders C : Iepsy and dystoni a;
neur opsychi atric chnd Q .uch as maj or depression,
bi pol ar di sorder, ﬂ%st-'—a-natlc stress disorder,
schi zophreni a, anorexia nervosa, ADHD; and
auti smspectrum di sorders; retinal diseases such as
or salteEodiacs, ddgane nattomers, ¢ apliedliisomet theogd! iy cerglirmembodments, the
and retinitis; chronic d acute pain syndrones,
follOW%P%a?lH@r qqqfﬂ%ﬁ%%f&fl&ﬁﬂ&?%reieur opgt hi ¢ %ai n: 10
hearing |l oss and tinnitus; diabetes and conplications
of di abetes, including netabolic\syndrone, diabetic
nephr opat hy, di abetic neuropgth and di abetic ul cers;
respiratory di seases such ag|| as chronic
obstructive pul nonary di sed resplratory
di stress syndrone, - fibfo Hs i nfl ammat ory
bowel di seases; osy bsteoarthritis, and
ot her degeneratlve ©0 s of bone and cartil age;
acute or chronic organ/iil ure, i ncl udi ng renal 15

failure, liver failure (including cirrhosis and
5 or salts ﬁpe%oft nsd)s’ubé%alﬁl @ar}feeeﬁ% E)%h%%o t%‘cgipﬁg%lﬁrs tﬁé%g u$| on
assocCl a th'Th ot Snor rh gic

slzm@ﬂher gehpar apbetostitheesrosehbageloseer @&mlte’ihplu’ta§ @smﬁpnund of the
myocardi al infarction, shock, or traumm; conplications

formulf organ or tissue transplantation including acute or
chronic transplant failure or rejection and

graft-versus-host disease; skin diseasgs £/ ncluding
atopic dermatitis and acne; sepsis and §eptic shock;
it N nf ecti on,

excessive 20 inflammation associ at ed
including respiratory inflanymatic

i nfl uenza and upper respiratg
associ ated with cancer therg
t herapy or chenot her apy;

Non-limting exanples e herein
i nclude: WO 2009/129 aﬁ' "2009/0411 2 00 NrCH3
NCO CH3 i RoQH 63 4072 FI' SCH3 ow
63175 (402- 19y 00 NH S2 ow

Tl

, (XIID)

wherein: X; is “ORy, wherein Ry, is hydrogen: provided that Ry, is absent when the oxygen
10 atom to which it is bound is part of a double bond, further provided that when Ry, is absent the
oxygen atom to which it is bound is part of a double bond; Y, is hydroxy, —CHO, or
—OC(O)H: R, is hydrogen or —C(H)(OH); R3 is absent or hydrogen; provided that Rj is

absent when the oxygen atom to which it is bound is part of a double bond, further provided

25



-,1-1 63215 (402-53) 63193 (402-36) 0 O 02 02
NC100 NFI'S ow NCOS H SCF3 0* S I e
W® 3D4/3295402- 30) PCT/US2009/041172

that when R is absent the oxygen atom to which it is bound is part of a double bond; or salts,
esters, hydrates, solvates, tautomers, or optical isomers thereof.

In particular embodiments, the compound of formula (XIII) is further defined as:

5  or salts, hydrates, solvates, tautomers, or optical isomers thereof. In certain embodiments, the

following particular compound is contemplated:

or salts thercof, and substantially free from other optical isomers thercof. In certain

embodiments, the following compound is contemplated:

10

or salts, hydrates, solvates, tautomers, or optical isomers thereof. In certain embodiments, the

following particular compound is contemplated:
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or salts thereof, and substantially free from other optical isomers thercof. In certain

embodiments, the following compound is contemplated:

or salts, hydrates, solvates, tautomers, or optical isomers thereof. In certain embodiments, the

5  following particular compound is contemplated:

or salts thereof, and substantially free from other optical isomers thercof. In certain

embodiments, the following compound is contemplated:

10 or salts, hydrates, solvates, tautomers, or optical isomers thereof. In certain embodiments, the

following particular compound is contemplated:

or salts thereof, and substantially free from other optical isomers thereof.
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In some embodiments, compounds of the present disclosure are in the form of
pharmaceutically acceptable salts. In other embodiments, compounds of the present
disclosure are not be in the form of a salt. In certain embodiments, a compound of the present
disclosure is a hydrate. In other embodiments, a compound of the present disclosure is not a
hydrate. In certain embodiments, a compound of the present disclosure is a solvate. In other
embodiments, a compound of the present disclosure is not a solvate.

In some embodiments, compounds of the present disclosure can be 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. In certain
embodiments, a compound of the present disclosure is not an ester.

In some embodiments, the compounds of the present disclosure can be present as a
mixture of stereoisomers. In certain embodiments, compounds of the present disclosure are
present as predominantly one optical isomer. In other embodiments, the compounds of the
present disclosure are present as single stereoisomers.

In some embodiments, compounds of the present disclosure may be inhibitors of IFN-
y-induced nitrous oxide (NO) production in macrophages, for example, having an 1Csy 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 seclected from the group consisting of orally, 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, 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 particular
embodiments, the composition may be formulated for oral delivery. In particular
embodiments, the composition is formulated as a hard or soft capsule, a tablet, a syrup, a
suspension, a wafer, or an elixir. In certain embodiments, the soft capsule is a gelatin

capsule. Certain compositions may comprise a protective coating, such as those compositions

28



10

15

20

25

30

00 NH NC ow --, H 63246 (402-42) NC O 00 NH ow
63182 (402-27) O NCOO NH O* ---, H 63244 (402-37) Ph
WOND09MISB NH CF3 ow --, H 63171 (402- 16) PCT/US2009/041172

formulated for oral delivery. Certain compositions further comprise an agent that delays
absorption, such as those compositions formulated for oral delivery. Certain compositions
may further comprise an agent that enhances solubility or dispersibility, such as those
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 amount of a 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, subcutancously or orally, in
certain embodiments.

In certain embodiments 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 pharmaceutically effective amount is 0.1 — 1000 mg/kg. In certain
embodiments, the pharmaceutically effective amount is administered in a single dose per day.
In certain embodiments, the pharmaceutically effective amount is administered in two or
more doses per day. The compound may be administered by contacting a tumor cell during

ex vivo purging, for example. The method of treatment may comprise any one or more of the
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following: a) inducing cytotoxicity in a tumor cell; b) killing a tumor cell; ¢) inducing
apoptosis in a tumor cell; d) inducing differentiation in a tumor cell; or ¢) inhibiting growth in
a tumor cell. The tumor cell may be any type of tumor cell, such as a leukemia cell. Other
types of cells include, for example, a bladder cancer cell, a breast cancer cell, a lung cancer
cell, a colon cancer cell, a prostate cancer cell, a liver cancer cell, a pancreatic cancer cell, a
stomach cancer cell, a testicular cancer 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, capecitabine, carboplatin,
carmustine, CD437, cediranib, cetuximab, chlorambucil, cisplatin, cyclophosphamide,
cytarabine, dacarbazine, dasatinib, daunorubicin, decitabine, docetaxel, dolastatin-10,
doxifluridine, doxorubicin, doxorubicin, epirubicin, erlotinib, etoposide, etoposide, gefitinib,
gemcitabine, gemtuzumab ozogamicin, hexamethylmelamine, idarubicin, ifosfamide,
imatinib, irinotecan, isotretinoin, ixabepilone, lapatinib, LBH589, lomustine,
mechlorethamine, melphalan, mercaptopurine, methotrexate, mitomycin, mitoxantrone, MS-
275, neratinib, nilotinib, nitrosourca, oxaliplatin, paclitaxel, plicamycin, procarbazine,
semaxanib, semustine, sodium butyrate, sodium phenylacetate, streptozotocin,

suberoylanilide hydroxamic acid, sunitinib, tamoxifen, teniposide, thiopeta, tioguanine,
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topotecan, TRAIL, trastuzumab, tretinoin, trichostatin A, wvalproic 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 disecase may be an inflammatory bowel disease, such as
Crohn’s disease or ulcerative colitis. The disease with an inflammatory component may be a
cardiovascular disecase. 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 diseases 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 Program Expert Panel on Detection, Evaluation and
Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III, or ATP III),
National Institutes of Health, 2001, NIH Publication No. 01-3670, incorporated herein by
reference. Patients with metabolic syndrome, whether or not they have or develop overt
diabetes mellitus, have an increased risk of developing the macrovascular and microvascular
complications that are listed above that occur with type 2 diabetes, such as atherosclerosis and
coronary heart disease.

Another general method of the present disclosure entails 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 the present disclosure. The
cardiovascular disease may be, for example, atherosclerosis, cardiomyopathy, congenital

heart disease, congestive heart failure, myocarditis, rheumatic heart disease, valve discase,
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coronary artery disease, endocarditis, or myocardial infarction. Combination therapy is also
contemplated for such methods. For example, such methods may further comprise
administering a pharmaceutically effective amount of a 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 selected 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 discase is Alzheimer’s disecase.  In particular
embodiments, the neurodegenerative disease is MS, such as primary progressive, relapsing-
remitting secondary progressive or progressive relapsing MS. The subject may be, for
example, a primate. The subject may be a human.

In particular embodiments of 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, the treatment suppresses the demyelination
of neurons in the subject’s brain or spinal cord. In certain embodiments, the treatment
suppresses inflammatory demyelination. In certain embodiments, the treatment suppresses
the transection of neuron axons in the subject’s brain or spinal cord. In certain embodiments,
the treatment suppresses the transection of neurites in the subject’s brain or spinal cord. In
certain embodiments, the treatment suppresses neuronal apoptosis in the subject’s brain or
spinal cord. In certain embodiments, the treatment stimulates the remyelination of neuron
axons in the subject’s brain or spinal cord. In certain embodiments, the treatment restores lost
function after an MS attack. In certain embodiments, the treatment prevents a new MS
attack. In certain embodiments, the treatment prevents a disability resulting from an MS

attack.
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One general aspect of the present disclosure contemplates a method of treating or
preventing a disorder characterized by overexpression of iNOS genes in a subject, comprising
administering to the subject a pharmaceutically effective amount of a 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 discase (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 agent or a drug. The
drug may be a chemotherapeutic, for example. The RKD may result from
ischemia/reperfusion injury, in certain embodiments. In certain embodiments, the RKD
results from diabetes or hypertension. The RKD may result from an autoimmune disease.
The RKD may be further defined as chronic RKD, or acute RKD.

In certain 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, the subject has undergone or is undergoing dialysis. In certain
embodiments, the subject has undergone or is a candidate to undergo kidney transplant. The
subject may be a primate. The primate may be a human. The subject in this or any other
method may be, for example, a cow, horse, dog, cat, pig, mouse, rat or guinea pig.

Also contemplated by the present disclosure is 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 the present disclosure.

Methods of synthesizing compounds of the present disclosure are also contemplated.
In particular embodiments, such methods comprise a method of making a first compound

defined as:
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Ri Rs Re

wherein: X; and X, are independently: hydrogen, OR,, NRyR,, or SRy, wherein Ry, and R, are
each independently: hydrogen; alkylc<s), arylcss), aralkylcc<s), acylc<s), or a substituted
version of any of these groups; or a substituent convertible in vivo to hydrogen; provided that
Ry, is absent when the atom to which it is bound is part of a double bond, further provided that
when Ry, is absent the atom to which it is bound is part of a double bond; Y is NR;R,,
wherein: R; and R, are independently: hydrogen or hydroxy; or alkylc<i2), alkenylc<iz),
alkynylc<i2),  arylc<iz), aralkylc<iz), heteroarylc<iz), heteroaralkylc<iz), acylic<i),
alkoxy(c<12), alkenyloxyc<i2), alkynyloxyc<i2), aryloxyc<12), aralkoxyc<12),
heteroaryloxy(c<i2), heteroaralkoxyc<i2), thioacylc<i2), alkylsulfonylc<i2),
alkenylsulfonylc<i2,  alkynylsulfonylcc<iz),  arylsulfonylc<iz),  aralkylsulfonylc<iz),
heteroarylsulfonylc<i2), or heteroaralkylsulfonylc<i2), or a substituted version of any of these
groups; Ri’ is: hydrogen, cyano, hydroxy, halo, or amino; or alkylc<s), alkenylic<s),
alkynylc<g), arylcss), aralkylc<s), heteroarylc<s), heteroaralkylc<g), acylc<s), alkoxyicss),
aryloxycss), acyloxyc<g), alkylamino(s), arylaminoc<g), amidoc<g), or a substituted version
of any of these groups; R, is: cyano, hydroxy, halo or amino; or alkenylc<s), alkynylc<s),
arylc<g), heteroarylc<g), acylc<s), alkoxyc<s), aryloxyc<s), acyloxyss), alkylaminoqcs),
arylamino(c<g), amido(c<s), or a substituted version of any of these groups; Rs is: absent or
hydrogen; alkylc<s), arylcss), aralkylcss), acylcsg), or a substituted version of any of these
groups; or a substituent convertible in vivo to hydrogen; provided that R3 is absent when the
oxygen atom to which it is bound is part of a double bond, further provided that when Rs is
absent the oxygen atom to which it is bound is part of a double bond; R4 and Rs are each
independently alkylc<s) or substituted alkylc<g); and Re¢ and R; are each independently
hydrogen or hydroxy; wherein the first step of the synthesis comprises modification of the C-

17 amino group of the following compound:
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Kits are also contemplated by the present disclosure, such as a kit comprising: a
compound of the present disclosure; 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 may comprise a
compound of the present disclosure in a multiple dose form.

Other general aspects of the present disclosure contemplate articles of manufacture.
For example, an article of manufacture may comprise a compound of the present disclosure;
and packaging materials. The packaging materials may comprise a container for housing the
compound, in certain embodiments. The container may comprise, for example, a label
indicating one or more members of the group consisting of a discase state for which the
compound is to be administered, storage information, dosing information and/or instructions
regarding how to administer the compound. In certain embodiments, the article of
manufacture comprises the compound in a multiple dose form.

In some embodiments, the invention provides compounds that may prevent and/or
treat diseases or disorders whose pathology involves oxidative stress, inflammation, and/or
dysregulation of inflammatory signaling pathways. In some variations, the diseases or
disorders can be characterized by overexpression of inducible nitric oxide synthase (iNOS)
and/or inducible cyclooxygenase (COX-2) in affected tissues. In some variations, the
diseases or disorders can be characterized by overproduction of reactive oxygen species
(ROS) or reactive nitrogen species (RNS) such as superoxide, hydrogen peroxide, nitric oxide
or peroxynitrite in affected tissues. In some variations, the disease or disorder is
characterized by excessive production of inflammatory cytokines or other inflammation-
related proteins such as TNFa, IL-6, IL-1, IL-8, ICAM-1, VCAM-1, and VEGF. Such
diseases or disorders may, in some embodiments, involve undesirable proliferation of certain
cells, as in the case of cancer (e.g., solid tumors, leukemias, myelomas, lymphomas, and other
cancers), fibrosis associated with organ failure, or excessive scarring. Non limiting examples

of the disease or disorder include: lupus, rheumatoid arthritis, juvenile-onset diabetes,
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multiple sclerosis, psoriasis, and Crohn’s disease. Further non-limiting examples include
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 discases
such as asthma, chronic obstructive pulmonary disease, acute respiratory distress syndrome,
and cystic fibrosis; inflammatory bowel discases; osteoporosis, osteoarthritis, and other
degenerative conditions of bone and cartilage; acute or chronic organ failure, including renal
failure, liver failure (including cirrhosis and hepatitis), and pancreatitis; ischemia-reperfusion
injury associated with thrombotic or hemorrhagic stroke, subarachnoid hemorrhage, cerebral
vasospasm, myocardial infarction, shock, or trauma; complications of organ or tissue
transplantation including acute or chronic transplant failure or rejection and graft-versus-host
disease; skin diseases including atopic dermatitis and acne; sepsis and septic shock; excessive
inflammation associated with infection, including respiratory inflammation associated with
influenza and upper respiratory infections; mucositis associated with cancer therapy,
including radiation therapy or chemotherapy; and severe burns.

Non-limiting examples of compounds disclosed herein include:

63169 (402-14) 63198 (402-52)
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MDA- MB- 435 hunman nel anom |cell s

vehi cl e (DVB® Or the indijcated conpounds n‘d
2 i s. HO1 nRNRyle wer e

Tr 3 Hand actin protein |levels b1 assayeel by

TR T S G SR

7-CCS. FIGS. A—‘C 45A-C, [ 46A-C, 47A-C. MDA MB- 435
human nel a i IIs were treated wit e (DVBO)
20 or the]li nd d@conpounds (400 nM hQur s.
HO 1 ~ r/gd tasje-1 (TrxR ; CF3
Ne hA kst gi NE syntdhet asge RNA | &el s were
qu ési ng gPCR and were zed relative to
ated sanple run |in p@ - Val ues are
averfages of duplicate wells. FI @S H44D 46D, 47D:

the i néh LK@ §5e%hp“ﬁLﬁd2rZ?t 300 nM 1B R Rstt b, 10 1

TrXRL and acti protein 29 TEVETS were as ayoed by
FI G| 45. | nductj.on @ O 1,

GS. 45 A-C. NDA- wer e
il cl Dvs(Q) or the [ QURgS
N 6NAourl2 HO 3. T
ezquantified by qPCR e normal i zed
P o0 a DVBO treated sapg in parallel.
EsH are aver ages of dup| i cat g 30 FIGS. 44D,
46D, 47D MB- 435 cel |'s| were treated with vehicle

(DVBO) 6%]r76t(i4@212|11?j| cated compounds a?3¥684% for 16

hours. HO 1 rxm and actym proteim I eVeElSWere
assayed by i np WO <

2009/ 12954 52099/ 041172 DR TFEA

(TP-500) ct akt Hilgher racp,
l319)N CD-1 yu ce I NHer NZOO

or et of either 500 for c3135

day s TPIeveIsmthe br ai Qf the mce were
&halfized by LC M. The striuctreX pf” TP-319 and TP- 500
are shown herein. 5DESCRI ATI ON OF | LLUSTRATI VE
EMBODI RENBI402- 18) Di scl osed her ei noHBE (48B25)exanpl e,
h H A~ Nl H Nnfl At

LII Clllll UI\I UClIIL Clllu Clllll I III T Armmmat Ul_y
properties, nmethods for their manufacture, and nethods
for their use, including for the treatnent and/or

prevention of disease. |.Definitions 10As used herein,
"hydrogen" means -H, "hydroxy" neans -()—|; "0ox0" means
=0; "hal 0" nmeans independg ?tly -F, -d, -Br or -1;
"am no" neans -NH2 (see below for defl nitions of

groups cont ai n| ng the termam no, e.g., alkylan no);
"hydroxyam no" nmeans -NHCOH, "nitro" neans -NO2; imno
nmeans —NH (see beI ow for def| n|t| ons of gr oups

e T e I D L e



The term "al kyl" when used wi thout the "substituted"

nodifier refers to a non-aromati c nonoval ent group
wWawRaGk1205¢@t ur at ed carbon atom as the point of PCT/US2009/041172

attachnment, a linear W) 2009/ 129546PCT/ US2009/ 041172

or_hr an

el o evel i o Ay Anvg~l oy~ t-f E ||r\+ Hr o no
CT O —Cy i+ Oty i rCt——St ot C;— 110
N

ouble or trfiple bonds, and o atons

ot her th F nd hydriogen. The oﬁow ,
- CH2CH3 CH3 (|n-Pr), i 2 §EEE&??§
- CH( G2 opnT )Y - [CH2CH2CHR( ? %, N

@ye'o'u yl, cyclopentyl, cyclobhe
cydl ohexyl met hyl are non-1jinmtihg xanples of al kyl
groups63mnq40@ng)"subst|tured alkylégy@K¢m§4§p a

non-aromatic mnoval ent arloun with a saturated carbhon

che nl
or—BfranRched;

atom as the point of att ach -nt, a linear or branched,
cyclo, cyclic or acycdic cture, no carbon-carbon
doubl e or triple bonds at east one atom

i ndependently sel e m ,g consi sting of N,
j : S. The foll owi ng groups

o, F, d, BNQI
i mi -Ies of substi™fut@d al kyl groups:
% -CH2SH, - CF3, -CH2CN,
-CH2C(0) H, - CH2 N\ CH2C( 0) OCH3, - CH2C( 0) NH2,
- CH2C( 0) NHCH3, C}Qgég §¥E§.3 OCH3, CH2OCH2CF3,
- CH20C(0) CH3, - CH2N ﬁ , - CH2N( CH3) 2,

- CH2CH2 L, CH2CH2OH,\ #CH2CF3, - CH2CH20C( 0) CH3,
- CH2CH2NHCQ2C( CH3) 3, Hand CH28| H8) 1 The term
"al kanedi yl " when usfd w put ibst i tuted"

nodi fier refers to Q[0 alent group
wherei n theyoal ks  JENe »uHHls ttached wth two
a-bonds, with téo saturated carbon aton(s) as
t he p0|nt(sk);- Nachnment, a |inear or branched,
cyclo, cyclic dr=Hacyclic structure no carbon- carbon

doubl e or triple bon atons ot her than 20
carbon and hydr ogen. %§H§<35%&%% - CH2- (et hyl ene),

CRCHB) 2CHZ- ] CRZCRZCHZ-, and/--T1sS. -
j exanpl es |of al kanedi ) Sups. The

d a kanedilyl" refers omati c
D, erRin the alkyn i{s
nat t acied il W1 a- Ronyls, s'&'t*ur ed)
: as t he™point (s) ent, a | ~ae@r

structure, no
and at | east

, cyclo, cyclic| or
)R- 25 carbon doubl e of D
one atontindegendently sellected fromthe

consi Ol @2RD) 0, F. G| Br, 1, Sl 8&(4&@3)3 The

fottow Mg growy Sadl € TIUTT= it my BXdIIpI [SS)

substltuted al Ragedi yl groups: -CH(F)-

-CH(C1) -, ft cH| -, -CH(OdH3) -, and - -. The
term "al gren used without the | t ed"
odi £ ¢ N6IC&288 nojnov ‘ _ NAC O,Et
nonga :cdr bon atom as| t he p@i ny attachnent, a

| i earlor Joranched, cyclo,| cyclix oA agyclic
sPr tQre, at | east one nonaroﬂat'charbon car bon
doubl € bond, no carbon-carpon tripl’e bonds, and no

at ons 68 HEr(402dR) car bon and hydrogeﬁ3Nﬁdﬁ02l3)

39



limting exanpl es of al kenyl - CH=CH2
(vinyl),
WE@ROGHISRCH3, - CH2CH=CH2 (al l yl ),

- CH=CH- CoH5.

WE.Y|

groups i ncl ude:

- CH=CHCH35 WD 2009/ 129546PCT/ US2009/ 041172
- CH2 CH=CHCH3PCHi82009/041172
refers to

The term "substituted al kenyl"

no oant or orn
a—HPRevVar+Eeht 1S UIASAE o

t he poi nt of :ttachnent
: ou ond
EL anche
@astcHgn
IOt the group co
fand S. The group

wi t h
WA=

o) MBr, are non-limting 3 0
al4ketlyl groups. The term" aﬂienedlyl" when used
W t houp3idug4hsubsti tuted” modifier grhergod-o9n
group is attaghed wi mo a-bonds, with two (@&
car bon atpns &AS\poi n attachnent a l4ne ~NQr
br anched, aﬁg acyclic struct re | east
one nong 0 -carbon doubl e bopd
NEa P%ble bonds|, andy®o at §nx Jo Qan
ca hydr ogen. The groups @@ H
- 2 COCHS | - CH=CHQH2-, ef ~are non-limting
%x.'aﬁes of al kenediyl groups. gAM "substi t ut ed
al kenedi refers to a non-aromatic_dival ent group,

mhereyﬁ3¥ﬁﬁﬂgﬁﬁghedlyl 15 gfoup |s6%¥¥éé%%éihnth t wo

attachnent

acyclic st

car bon-ca

bonds, @

f$§ ' consF@blng of N

P, 2 phe fol | owi ng grjoups

ex@np ‘ﬁ of substituted alkenedi

-C(OH)=CH, and -CH2CH=C( (1) -

when used withou\sthe "subistituted" nodifier\fefers to

a nonoval enforgr gpNwi t h a jnonaromati ¢ calipo om as

t he point ofl_at ment, a |inear or cycl o,

cyclic or Hucture, at | east Y

car bo pllle bond,| and no fhan

car bo oge®. The g oups - CO06H5

angh 3 , are non-linmti : of alkynyl

groups. \ffthe term "substituted al kynyfl" 25 refers to a
JTTUV d > U l"l” cl Ul A U H ci [JU ci ” & ci C

poi nt of attachMent and at| | east one carbon (of: on

triple bon§, m eqr or branched cyclo,Q cy

acyclic strugtte, Jand at | east ne atorm --‘~-'oently

sel ect @ ww cogr aup conS|st| g of 0@ WL Br,

I, S NP emo~8. The group, - CH3

no ng exanpl e of a substlt 1a nyI group.

30 he t rm "al kynediyl " when use® wi/Akplt the
"subStituted” nodifier reflers to a hon- aromatic

di val ent group, wherein the al kynediyl group is

attached with two a-bonds, with two carbon atons as

poi nts of attachnent, a |inear or branched, cycl o,

cyclic or acyclic structure, at |east one

car bon-carbon triple bond,
carbon and hydrogen. The

2009/ 129546PCT/ US2009/ 0411
and - CCCH(CH3)- are non-|

al kynedi yl groups. The ter
refers to a non-aromatic

al kynediyl group is attach
two carbon atons as points
branched, cyclo, cyclic or
one car bon- carbon 5 trlple

I 1 T e Y T |

and no atons other than
WO
72 groups, -CC, -CCCHz-,
mting exanpl es of
m "substituted al kynediyl"
pval ent group, wherein the
ed with two a-bonds, with
of attachnent, a |inear or
acyclic structure, at |east
bond, and at Ieast one atom

T o Y A1



15 - C6HACH=CHCH3, - C6H4CCH, - CoHACCCHS,

t he nonoval ent group deriv
wO subagrdstat ed aryl ™ refers
an aromatic carbon atom as

and
The term

napht hyl ,
ed from bi phenyl .

to a nonoval ent gr oREIT/UB20N9/041172

the point of attachnent,
rod

Art Af A i v o Ardn
afFt—o0+—a X—hehpefrea

anit A ~Aarhn ney
|J

SUT U O TAT U\Jn u.t UIII ful LILILELAL]
aromatic ring€\sfructure wh

IT

erein the ring at

s are al

car bon &xei n the nonoval ent gro D er has
at 9 ndependent |y sel ecte he
group 20 ' €FN, 0, F, O, By R and
NG, %xﬁnples of swbsti : dY oup¥
in e groups: -CoH4H, - CoHY - CoH4lI
R - C6HAOCH3, - C6HAQCH2CE 0C( 0) CH3,

-"C6) N—I2 - C6HANHCH3, - C6H4AN( CH3) Z\HC6H4CH2 OH,
C6H4CHQOC%%%§{? C6HACH2NH2, C6H4CF3 &ggégN C6H4CHO,
C6HA4ACHO, 0) CH3, Ce6H4C(0) C6H5, C6

CoHACOZCHS, CoHACONHZ, 25 |- CBFACONHCHS, and
-C6H4CON(CH8)2 3 The term "arenediyl" en used
wi thout the "g tituted" Inodifier refers tg

di val ent ein the arenediyl

attached ds,|with two Dy Don
BE apE at achnent NGqj 3 (o]iij

for r of one or norie six- adromatic ring
sptru u s) wherein the rjing ap® ~e"al |l carbon,
and AMErei n the ronoval ent| 30 group\donsi sts of no
atons ot her than carbon and hydrogen. Non-limting
exanpl es 6P2¥r enedi yl groups include: OWAB8

20091 129546PCT/ US20097/ 0411
arenedi yl " '
ar enedi yh gr'

|s attache
doteeh”

2 ﬁtructure(s
and wher ei

i1 consi sting of N, O,
The term "aral kyl " when us
nodi fier 6082&s to the non

oh
II \JII

72— The term‘substituted
al ent group, where{nsthe
d wth two a- bonds N

grotp further
ected fromthe
3 P, and S.
ed without” the "substituted"
oval ent grouf3321

hao ol lranmad: (/1

aryl
definitions p

are each \§Ed in a manner consi stent MAth t he
'ded above|. Q

L IIC L CI IID (J.I AAIrTcut y’l

aral kyl s gfe: n@l met hyl
1- phenyl enyl -

KRG 3- g @ |H1de?t'§fi

2,3 o<i ndenyl are on
f 15~ the point of attach
t he .aHurated car bon at ons|.
used with the "substituted'
both the agbkznediyl and th

khn-liniting pyanplnc of s

Non-limting anpl es of
(benzyl, o
et hyl, i
pr ovi ded MH/%thH3
|;N al kyl fn so

tase is one of

;Hﬁ- term"aral kyl" is
nodiffrer, either one or

e aryl is sumgjﬂuted

ubstituted aralkylc are:

ment

(3-chl orophenyl) - nethyl,
(phenyl car bonyl net hyl ),
chr omanyl
t he saturated carbon a
where the p0|nﬁcof

at ons.
the "substituted @@
ft.ic car
the point of attachment, s

atontforntng part of an6éﬂﬂhat|c rlng structure

oxygen or sulfur
consi sts of no atonB ot her
aromatic nitrogen, aronati
sulfur. Non-limting exanp
acrldlnyl furanyl |ntdaz

Steroaryl " Cwhen used wi t hout

and mheqa

- et hyl

- et hyl,

gtachnent is one of

f gt rahydroqui nol i nyl
ofRe of the saturated

refers to a nonoval ent
bon atom or nitrogen atom as
aid carbon atom or nitrogen

in the nDnovaIent group

t han carbon, hydrogen,

c oxygen and aronatic

| es of aryl groups include
0|ntdazolyl
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and The term "substituted heteroarenediyl" refers to a

di val ent group, wherein the heteroarenediyl group is
W@rGoaastrsde Wit h two a-bonds, with two aromati c REF/D82909/041172

atons as points of attachnent, said carbon at ons

farm ng. par on nDre arona
P SBiePceafip ot alielies of Wi PR dohaura gl fiepome apparent
from t%@rf@l%bvmgr&l@ta%@ edchiptibe ® shalirNde ﬁ{&w@ocfdu hbheVerNdsat B detailed
| east oné 15atom i ndependently selected fromthe group
descnpt@mmaglm thg sfeciic @xample@l whie 111d1cagng @ecﬁwd e@bodiments of the
et er oa

1nvent10§1u k%‘i T ,lgg“ait%? -3 tsén“te a”r%‘ﬁ &i)%ﬁlgeeﬁtanﬁr%?}ﬁcamns

withirr @k kpitR diny | skt 6F ®afixdentibi wihliteBorhb@ppLedtao ahdsan&dicdlin the art
and heteroaryl are each used in a manner consistent

from t\m& %t%ﬂﬁé dgearintipni Befs thatoimeiydeaiise @ panisilaricamppyyl is ascribed to
|
one RN B5uPh, A AURAR AL R R i, B0y o ger s

formuB0 mnth the ‘substituted" nodifier, either one or

both t he al kanedi yl and the heteroar | is substituted.
The term " &&[_MQ&IQN_Q&EE HAM&MQ& i tut ed”

nodi fier refers to a nonoval ent group with a carbo

atl BenfeHfoveing ai;r%lﬁw foip pprtd the é’riﬁéphﬁpeéfﬁcaftl?lhéﬁ‘ﬁéfﬁ included to
furthef HbhPRtraR2Ydrfih 8 éJebt? ecﬁ”thé’ﬁo %Eﬁ”&im&m&ygh&? m&e¥1’f‘15h ‘fna%be better

acyclic structur urther having no additional ato
underﬂtd)mi bR tefarecertoone af these drawimpdno gmnblnb‘ﬂmowdh thredatadledelescription

a t he carbonyl. group. The groups, CHO -C(0)CH3
of SPG%@E@F&O@ Spre . - C(0) CH2CH2CHS,

C(ﬁé% %@"ﬁ)dz 29.500) ﬂﬂ(lﬁ'ﬁ%}l)zozf ﬁﬁrﬁﬁicﬂ('iufﬁ( O%?z\’ls%@;?renacrophages
were mmhr-eanemwltlr@l\@@npdrggs @_tfvaaoyt’; C@pmlonﬂ' eV} tor ﬁﬂibatsythen treated

with 055 R RF SIPERRE 5 N on b, i sy wif g Ba gpine the

GriessCGa3i RanYstentllc@H RSabilfth evak QEIIMmERSting WST. 1a6)dent.r ef er s
to a nonoval ent group with a carbon atom of a carbonyl
IFRGP3 LS pEeddRinéf NO@HI@QK"E%HhanﬂJ r RfA‘Wzélﬁ?’ h¥s@macrophages
I 1 near or "branched, cyclo, cyclic or acyclic

were [gttigeted fer, 2 htmrrs fveth Chmppmgisaalt tHeandicatod eorateomptiang and subsequently

. addit to 009/ 129546PCT/ LUS2009( 04,
stimu e KR gr By e oy M n b s Bl FRoth DY@S were
quantiGie@ by GO lafill iahd slﬁfwﬂ\kelzﬁlveﬁo thd velCle-treatddl IF -sﬁﬁﬁ’ﬂaﬁed sample

The grou C(0) CH2CF3, -CO2H (carboxyl),.
which et pe gyl elue €0 CHplgpBire 400 & PGB2Gawiss, cach

- CO2CH( CH2) 2, 0) NH2 carbarm I
Wltht&g‘%ér\\%f%, - 0) NHE:HZC?—B -gO\l?—CH(CI(—B)Z, s

B g s TN A (N7 B Prophases

were ]&E ti2eRa ot Uh Qs @@M'coﬁ{p@tﬂﬂ% at fREn8i0410Y coMRaHrAdHs AHd subsequently
yl " enconpasses is not limted to, "heteroaryl

stlmulg‘@db‘@ﬁlwlo gg/m], plgNy for an amjethr@} A h@ufkylmﬂé%e leviglse@f INOS were
quantlgég %y 1%&8 lr'latndtalgg é}gﬁ# V\]ﬁ{l INCR 0n tl{ehveqn(flﬁ% eatgg LIE&S rs%)lﬁlu‘iated sample
whlchailds&@ﬂmdhwdttb anaﬁJe&wfblO Ndalasdaren@erafes dﬂlidpnﬁzde PIOR Mdztﬁﬂhs each
and R are independently hydrogen, alkyl, or R and

W“hW@h%ﬁ%W?Eken together to represent al kanediyl .

Non-limting exanpl es of al kylidene groups |nclude

—EI@63E(SW) of INQS alRWARIpductivie R&WR64LTbmuse orewphages
were @ ESHATRE? Bt 5o Reb ARl AL calBERB R upscauenty
stlmuIZﬁadbei’ﬁld 10i ﬂg/MIIGNnyoara@L Riditeoral 2nEaReNdaRNAY 1dWEr OYBNOS were

al kyl, substituted alkyl, or Rand R are taken

together to 15 represent a substituted al kanediyl,

provided that either one gh Rand R is a substituted

al kyl or Rand R are taken together to represent a

substituted alkanediyl. The term "al koxy" when used

wi thout the "substituted" nodifier refers to the group

OR, in WhICh R |s an aIkyI ‘as that termis defined
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Simlarly, the terns "al kenyl oxy", "al kynyl oxy",
"aryl oxy", "aral koxy", "heteroaryl oxy",
WO b@perssad al koxy" and "acyl oxy", when used w tPOUUSI00%041172
"substituted" 25 nDdifier refers to groups, defined
as -OR i | ken
auant 3 5OIGR MRt b R gt s tecyAe B F e fded sampte
whichthRSRrGHFR 8T8 iR dMedvaley fre a%t%@esadtydu%ilcétg @dRefea&mns cach
al kenyl oxy, al kynyl oxy, aryl oxy, ara kyl oxy and
with taplydatexyeliss nodi fied by "substituted,"” it refers to the
group -OR, in which Ris substituted al kenyl, al kynyl ,
aF¥GS. 38-40.KINOS NéestermaBlpk | in MWQ6¢ﬂahklyde mad*oph;tges Cells were
ectlvely 3QThe term "al ky
pretre%?? ﬁ& GempAwids g 3¢ rﬂ%? @ h%a.fptlewedrléx ét EOtromfiﬁ%w@rbydﬁNv (20
ngnﬂ)NHR in which Ris an alkyl, as that termis defined
above. Non-limting exanples of al kylam no groups

NE&E ﬁ%md“mﬂgwﬁw)ﬁ&a cells

were U&W%ﬁﬁbﬂ@b@ thWVA RERY d&@&ﬂlﬁ@gﬂ VRO EH OHdukd And subsequently
-NH-cycl opentyl, and - NH-cycl ohexyl. The

NHC( CH3) 3,
stimulpigdwits @letg/muﬂe Eirkld aiuies: Phpspheryided 4 Agriompd total STAT3

a substituted alkyl, as that term
lovels Wer%eﬁ”sﬁ%eéi\dg} Tote)Y unolbl?f)ttmi'yexarrpl e, - NHCHZCFS is a

BB Il PO o P pd dab M8 fh 8 rgtanom

cells WL tRa oW v&RHe, DmeﬁmeRn&@Qegcoﬁﬁ&m dnli&oh 8¢ rations for
or different alkyl groups, R and can be taken

16 hoyre g Elthé mRI¥Arleyrle werst ql@ntlﬁtd@in@qWRnad wegc neunadigednstasive to a

tur t ed arbo
DMsGeleR el T P e Pper ARk Reb o M G R s FIG. 43C:
MDAIMBdﬁB@ d@‘ﬂk GN‘Br@ ‘t)fe%@ tdeh VdHEdle QBMS(N‘@( B3 dicated compounds at 400
-N(CH2CH3) 2, N-Pyrrolidinyl, and
nM f0|‘1Ip1|6p1EQ‘if%l| ﬁlﬁ I, Trdk k anchiotgyprotain davels Wetal desdyaskibygmmunoblotting.

p -NRR, in which Rand 10 R can be
Acnn% &g%wigggﬁg %@gﬁent substltuted al kyl groups, one of

SFRG 4 8 h 43 -hanifional Fitun TroB g 05, albSsas-c. 4sa-
C, 46R-C ubﬁ,tct wisa- Mtakmetﬂirﬂa{n Mfutaﬁoﬁlw@elgfwé’f@ tl%at%éth&te%ttle (DMSO)
carbon atons, at least two of which are attached

or thetihdicatied c@gpqunés ¢H0 MY fareitnwuts| H&(y adhiorgstoxin reductase 1 (TrxR1),

and yﬂggp n%}/%%}la gynthetﬁg( é{?%éggp%%ole lwae?é agantlfleg using qPCR and

were nd?ﬁltaﬁﬁ&fiire?dtl&¥ |t@H‘I§WISO -Bed @n‘fﬁﬂ% s fropuhiadm %luéé’fh%‘ averages of
used wthout the "substituted” nodifier, refers t

duplicgtcowplls. IIEFS. redD, 240D, I\IH-FD i MM B-4R5i @llal‘kcmytreated with vehicle

oMFAEEMipaRis naodiotyr 4ff Rt 16 FEUSCERITgR g actn protein

1evelstvte@@@sst>ea"drt£y1ﬁﬁ@l&>etdm@ above. A non-limting exanple
of an arylam no group is -NHC6H5 When any of the

L Ri@B48! kRov@ e ek feﬂbé{q APy @ﬁ:&y G H%-20MDA-MB-435
arylamino, ara ky am no, hetero ami no,
cells what ercatad atlﬂly‘teamlm D BISD ) alr kiyd mdicﬁta:dwlompbtmisi @& 160adM f@d 6 hours.

3% 'substituted,” it refers to the roup -NHR, in
HO-Lihrd . Rodsr-GGiSs RNA davels Resks) | quéftt Py qu RyAYd wegg yiprmalized

relatlv%gtglpg%{\/ISd]e-%areg @crtﬁﬂ)leﬁqﬁtus é)gf%ﬁle glu,ep ?reaei\J%Yal'%%yl ;‘aﬂ cate wells.
FIGS.u44D| %6DHaTD: t MDASMBs43st uélewemdeeftecEr\mﬂf etldicls (tDMSﬁ»e or the

indica oq%@ﬁ?&@%?@%ﬂ}{[gﬁq1|6Ink§0(u?sgélH’é)5 g(r@f @{dggcrplét:qgrotem levels were

& AR LY ' is -NHC(0)CH3. Wien the termamdo is
assay OOé’Jcllwuth the ®substituted" nodifier, it refers to

groups, defined as -NHR, §f which Ris substituted
acyl, as that termis defined above. The groups

- NHC( 0) OCH3 and - NHC(0) NHCH3 are non-limting exanpl es
of substituted am do groups. The term "al kyl i m no"
mhen used mnthout the substituted" nodifier refers to

' ~ N
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Simlarly, the terns "al kenylimno", "al kynylim no",
"arylimno", "aral kylimno", "heteroarylimno",

WO bwvarwsas al kyl i m no" and "acyli m no", when usBCI/US2009/041172
wi thout the 5 "substituted" nodifier, refers to

PR 38 AT RESLCsolnR Sivetsla Fushen devits TasiByse Brain
than Buﬁoai&qmsml l«ymyrl mi@ Were RUAI 2009 &f00ahYlke diet of either
het er oar al kyl and acyl, respectively, as those terns

TP-318ras HREDNder Abalags, AMERP dovelsoin thhdraies ot thel easywenrianelyzed by

| kyl d |
LoME, ¥ oo b2 D - Mo M B 68" oY oup onie
wher ei nmwmomlmogvmlm EMBODIMENTS one

a-bond and one /c-bond, 1n which R1s substituted

alke y al kynyl , aryI al kyl , heteroar
ﬂ)a st 1K U %rcwamﬁss PE¥t Fomapgunds Wb apioxidapinand anti-

1nﬂarnnf1a{t&?/ Shdidtds, mMRRAs 'fociecﬁel‘f\"rﬂaﬂﬁfé'étu}@ @nd SMRRIds iyt @it use, including
ier reférs to an alkyl, as that termis defined
for theatvenpmenti andieh podventinm afrdispese f | uori nes have been

substituted for hydrogens. The groups, -CH2F, -CF3,
I. abdfinitida€F3 are non-limting exanples of 15

fluoroal kyl groups. The term "substituted fluoroal kyl"

r abarssd heren, Mhfd@pemhiicandTOHO VAl @bky Y heaRs WOH) ‘@xo” means =0;
., ,saturated carbon atom as t he poi nt of attachnent a
halo’}] meany gferpdsitined> eyl Pr ESIEII’I carginoa dyeans ¢ NHz ‘(see below for

deﬁnlt%t{su&ft éiﬁgﬁgsb@&nt%ﬁﬁ%tthQ%I Luﬂg{ o! @%&)ﬁ%ﬁ% g) athydlrox amino” means

carbon=c l'e or tri I'east one
—NHQH 0 hmtm’d epmd etifOy, seheaheas f#NH] tsbe bgloeu porc dafdaisdnsngf groups

and S. . The foll ,
contaifiep g R AR o e Thebiraingf £Y8HSSHieey o oG e Thbans N
mercEIBtH@ EI%MQUSH “t@Fd’i%'eanIh% tlInafdido’! iR’ —N’]ﬁ'@({@)&‘s ede below for

hout the “substituted’ nodifier refers to roup
deﬁmlsBRls oihgtape homammgaﬂnedbmlsulfa@mlﬁa,t ege raﬂiwleﬂ@eamtdedt “sulfony 7

msn 281G RO HISAGHRIPA S L LG, U5, witons, .

alkylsu%(lﬁ'ﬁlﬁd Z5ilyl” meary €Yil; Qﬁ&rﬁel/dw fandbfinBroay 6F eheps) coﬂ’rﬁiﬁmg the

term“substituted alkylthio" refers to the group
wﬂnsﬁﬁLSE alkylsihdeh R is a substituted alkyl, as that term

%rdtﬁg tgﬂcﬁg)a %Qﬁé&}; F%{%ﬁlo&)ﬂ%&rgmhetlcal g]%% ﬁlrlth%f ﬁeﬁne the groups

as follb% ITRChpl deginyd thbieeict nibkrym: %bf Bdrbon atome Y ﬂi@lgﬁoup “(C<n)” defines
"aral kyl thio", "heteroarylt "het er oar al kyl t hi 0",
the maﬁmuna@ynfom 6m), okweehon génsythan sae behia the u&f@tlp,t witkdhe minimum

numbép)oqfI clatb%h aItJIﬁI %ks%cfl ?it & ;ﬁg, buq %H(Wl’%e %% 51%1 st}ﬁné ?Jll tﬁ% group

ara

in quelsedner B ait Ky hndaemgio@ct yﬁat tiieesipetiuhy elberast dahﬂﬁleatbms i® the group
are defined above. Wien any of the terns al kenylthio,

“alkenglsgpnys EhiFer cxgmyle, hakkOXﬁcar>k9r&1gﬂaéﬁs these afkoxy yereuis having from 1

o 10 BEHSTARERIEH 1 0, 28,20 S 0l 5 TR Rl g .3

10 catb®nsdidat)).t UCach ):‘lkikiér[b}ﬂbotl&ltﬂ@/ mithimuai Yh), aid &lakithym nurnber (n’) of
heterogaryl, heteroaral kyl and acyl, respectively
carborpgfgays 1D Y5 4B/ VP BIY/ @210) " desighatpethoss #kylk aarpwéwmg from
Al t yh u | e Tﬁ?g f )
2 to lwﬁtggfgég)?neswt é&% abhwftqﬁ%ag?ér gg Sajrt % of%ééa&rnvﬁﬁleQﬁecfeﬁlcte.g., 3
IOcmbhmmmamDonyl group as the point of attachnent, further

Vi n ar _or branched, cyc¢lo, .cyclic or. ac
oTb ot satpGroneh el magonb S huR Lheel Rt non-
aromaﬂ@tmcﬁfér\@l@ﬁ‘t AouPWHhOOSRrale8 X aHdn taftsin B Itﬂeé5011"i’tt S@QENAER, a linear

carbonyl 5 group. The groups, -CHS,

-C(S) CH2CH3, - C(S) CH2CH2CHB3, q&mmmﬁ
C(S)CH(CH2) 2, C(S)C6HS, $) C6HACH3, C(S) C6HACH2CHS,
C(S)CeH3(CH3) 2, and -C(S) C6H5, are non-limting
exanpl es of thioacyl groups. The term "thioacyl"
t heref ore enconpasses, but is not limted to, groups
sonetlnes referred to as aIkyI thlocarbonyl and

o —r 1. 4 " 4 4
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30 group -S(0)2R, in which Ris substituted al kenyl,
al kynyl, aryl, aral kyl, heteroaryl and heteroaral kyl,
“Kvamaﬂﬁﬁhwely. The term "al kyl ammoni uni PEEBHS208%0H#1172
wi t hout the ' substituted nodi fier refers to a group
defi,ned as - NH2R or -NRR R'+, in which R
or brafghengy ok CHFUS phacxelifvat b Y SHCRE- Catbtewdoatl&%éﬂpls bonds, and
no at@y RFLInAAL éa%btlofan&Vl% e Rhe ﬁgﬁ h&1dakem,CH; (Et),
together to WD 2009/ 9546PCT/ US20007 041172 r epr esent
—CH,@H,@Hk &neu)i yCH(NBIn): |(ismiBr), nd R @scloproaVlﬁyt@Fha@Hu(EtﬁhCHs (n-

Bu), %@%&%@st%glbugﬁ CF@FZ@QFE‘M &@%ﬁag&bﬁg)g (tert-butyl),

—CHQGEECC%E?%%)}Q)" Cyblbg*i@) %&ctoﬁéﬁ?‘%)c(y@dﬁ@ﬁ) ad cw(l@ﬁi)yﬁﬁ@hyl are

-NH( c ent an

non-liooigge Wg}péﬁpq;@f%lyyl gqtn@’st "glpqﬁerrgu‘@gltsltlpg@cb@lkgl” refers to a non-aromatic
moro PR {80853 ¥Ry S BB R o o o

branclﬁ:ldkyjrcl@,rcyblw obhcyRlic Btruetnet, Ko cﬁﬂi@n%rﬁo&h&ﬂbte&gﬁhb&rbdnds and at
rep reseq} ubstltutg ﬁpnedlyl When re tha

least qge” atom padepapdopely jsglogie %ﬂ@gﬂ (TR senying oh & Qi eBI. 1, Si, P,
her I Ale nOfYinffin® do R eyl

T T e

—CHzaHkaﬁ@le(_Vll —CHpBhe—€thBdr alkyl - CEENer— @H‘]&(@He ocH,C(O)OH,

-l QRS -Gl CRINEE. el BRI LR o,

—CHﬁtHQCF?h @H?O@% REned-¢e NIII'ﬁe NCHnegen, atem, o I‘Yg) 1 ACH,CH,(CI,

formula. The term"’ a kyl sul f oni um mhen use
—CHQGth(HHut t16dCEubst rCEbel:OtAIGHer reéfRa(HNHCQL(Gblp and
“CH é%ﬁg) in which Rand R can be the sane or different
2% groups, or Rand R can be taken together to

r gp¢ esetallancdlyKanBei ided WNEdut tHE tsubgites@nmploaic@frefers to a non-
al kyl sul foni um 15 groups i ncl ude: -SH CH3) +,

aromatigid(veHRCER)#, Whakinchp akeidgyl-groupss d Wlth two o- bonds with one

o PP, LR TP e,

cyclic@r |ﬁy§rc§i¢| str@biutdThorcaftihScattfont dbRbRY GUHpte HBRAS; antl MoVdid S ottRer than
and can be the same or different substituted a

k
carbory it B3 e CFIGREBRPIR 4 fmakiCla i TR0t HoFCEH):CHy
substituted igféhggor R and R can be taken together
to represent ituted alkanedlyl Fo xanmpl e, 20
_CH2C§P-@I(I:HZ@§)E is a sub¥EiQrEyitheks el ?Soatr a@% Bdiy]pgroups.  The
term Tﬁl% el aRhiodlvib | %Pers whep Hdaedomiddh %Hno@gl@nt groug wherein the
%stltuted ler refers to a nonoval ent ~gr
alkynedb;ﬂl dreab ﬂSat‘faSnddZ\Rl,th +8b KRBdnds.owith Sh&Br Rvo satoravda cmlnbd%, atom(s) as

R and R' can be the sane or different alky roups,
the poatt(séﬁg aigashpicAL R BgaLeT Rrarehge. yel qwcyelwoormcyegngﬂwr%»w@ncarbon-

: r
carbor? %IQ%%E% tﬁ@g?ﬁ?&éﬁ%ﬁﬂg% _?e%st ( CI—%?QQ al%%@pﬁ%&]é:ﬁﬂg SRRBRd from the group
consistifg OCN3P2 €( CHIBr31, Sarke and 8- [Tihaifollowging xeompk ese wfn-limiting examples

o RS S G P P SRR e

and @ﬁbgh(g__least one of R R and R' is a substituted
or two of R R and R' can be taken together to
r@m esemt“&eyubswlteutwdawman@d thel “suliyerutedsr eodiHen s to a
subs ed al k can b .
monofleraxy §78 f peiPafed RbOLAGET o hoink P ¥u SRRt o tincar or

branch¥@{ cgdlb, h@fchﬁ ld)IB%E% 1ét @ehcirk Wt @it 38 SeMEbinkd estbon-carbon double
alkaned| , can be either alkyl, either the sane or

bond, dlpfqaé?oélrﬁafb@r triphnbeyeis: aikbro etsges efber than w@r@pe J@dthygrogen. Non-

LSRR 1 0SB SuRBh: L oAb omrprcr,

I'n addition, atoms making,4p the conpounds of the
pr esent dlsclosure are |ntended to include al

i sotopic forms of such atons. |sotopes, as used
herein, include those atons having WO
2009/129546PCT/U82009/041172 the sane atontc nunber

r r e o Y s o o o o o o
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10 As will be understood by a person of skill in the

art, no one such ring atomforns part of nore than one
wWQloubhzosiond. Any undefined val ency on aPCHUS2009641172

a structure shown in this application inplicitly

o RIS R A PR T S S ATt

“substhtRU AL @St RBdrs %‘M th&R viafehnt ﬁﬂo":?lph\%ﬁ'l'i @q%aﬁhmoaargdﬁaaom as the

ring can be replaced with that R group. In the case of
point ef attaghinentt aRlegq;tomg I(OQa@matlg)cgrbonmathn dobls, bond no carbon-carbon

ene n ai_r . .of icit hydro ns
siple B nafiopoE Bt Or et o Bl s WrEREE B SR wom
1ndepéﬂd@ﬁtl§Rs<Qé@®tD frofhihe g}@ﬁp: episidtingast Iexerrgl hd i Bl IbSi QW.and S. The
..... esen use erein,

groups, cﬂHa@Hﬁuxpﬁwl gnef ¢ H=¢HIBs, ar@ﬂwalbmém@rﬂxlamplegrqfwybsmuted

s capabl e of influencing the stereoselectivity
aﬂmnﬁgggm%eactlon Persons of skill in the art are
f @ht kdrar “attehbdislrchha@ounged unidsut drd ‘sobdtitutad’emodifier refers to a non-
comercially avai] able. The use of the word "a"
aromatig divelgpp gipupswhctein the ﬁljkglpf‘éi@yl(gﬁo% 15 gttaghed pathwo G-bOIldS with two

carborgg 088'58 r]l)lofﬂtpgf a‘tl[agh{nht?t g'llﬁ%ﬂsor%qg{cﬁgdt ‘8105 Qgﬁl f Ir %giéh%rktructure

al'so consi’s
at leasmbaél Inbgarofnatl(‘) ﬁerbOﬁ cambe, doublatboh&an;d ca&h@n 'éarbﬁld trigla®onds, and no
nore than on Thr oughout this plication, t he
atoms{ eihiy B GRIDOR san&'s SuIi08°N. ndF BatEot et GHehtie TREIGIGEE)CH—
t he i nherent [i lon of error for the device, the
Jéﬁiif? ed to de ern1ne th

db
—CH @M}& b G el n at e St,sargl%% glgs?wgy) %Su?ﬁl g](%?%edlylv%oups The
term ‘%@&%ﬁﬂt@@@lﬁ@fe@ﬂlum 9% Q%ﬂﬁa@omatlc divdiBt ét@ﬁ}?"swherem the alkenediyl

conprise," "have" and "include" are open-ended
group [i$ mﬂkactlgd wathgwo o&hyndsowmi; tmo dadeegon$ appentsrofmtaehnoént, a lincar

or bramﬂ@@ W§ . kc);?lwiqurfﬂgg ic séwa ifel%thpa DOH%:OIEISH.EE ggrbon-car%on double

bond, %%r%ﬂd&%onﬁ%ﬁ)lee&ﬁﬂm &hd zﬁrl&‘asfr%h@ a@nt MAkperdely sd&8ed from the
or "includes"” one or nore steps is not I'imted

grouptconwme@fshl ng, &nC} Bhds®, Boaed &r %r@llgwmsgranps g gon-limiting

ther unlisted step o _
enam B o Eh e By PE-Glen PP pumdr b€
amgé aerrg | Qllky ' MeaRs addquatheutt ehaaCOIRtuteT modeidrr Rebrs to a
expected, or |ntended result. The term "hydrate"
MONOVHheN FIQWYWAE RNARHPMAG CArBom alasingd (IPHERAS attplimonh e lincar or

brancfeg?ggé’f&gaﬁgg yotlﬁ r%g?cls ?&Hwﬂﬂg étqe%t ond %gfbpx %ﬁﬁ)toﬁ)trlpf%nt?ond and no
atoms other than carbon and hydrogen. The groups, —C=CH, C CCH3, —C=CC¢Hs and
—CH,C=CCH3, are non-limiting examples of alkynyl groups. The term “substituted alkynyl”
refers to a monovalent group with a nonaromatic carbon atom as the point of attachment and
at least one carbon-carbon triple bond, 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, 1,
Si, P, and S. The group, “C=CSi(CHs)3, is a non-limiting example of a substituted alkynyl
group.

The term “alkynediyl” when used without the “substituted” modifier refers to a non-
aromatic divalent group, wherein the alkynediyl 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 carbon-carbon triple bond, and no atoms other than carbon and hydrogen. The

46
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10 di hydrate) water nol ecul es associated with each
conpound nol ecul e, such as in solid fornms of the
W@ 200pa2asdh As used herein, the term "I CoRCT/D&f089/641172
to an inhibitory dose which is 50% of the naxinum
res b ned soner’. of a fir
woung ogund R G S gt At TSI A T ER e ymediyl
groupstOTRE 'ﬂérﬁ‘t' %%bﬁtﬁ@tﬁ %@n@&?ﬁ’tﬂeféﬂﬁ W a abRAPorict ch@algﬂtrg?l)up, wherein
conmpound, but where the configuration of those atons
the alkynediyl egodp nentidhng witlf fteo sy-bonds, withs twis edrboerasdms as p@ints of

attachﬂng{nrtir:ml ngr%l qe;r ég@g@nggl@c E}(I:Cilg o%%f Y r.?tr?lﬁt?ﬂ:ﬂl( Iggllea%&we carbon-carbon
triple BORERNd 9PRhst R Ytork @ﬁdep@ﬂdéﬁﬁ?l séRted HORNER Rbih cAisisting of N, O,
t ransgenl Cc SpeC| es t her eof n certain enbodi nents,

F, CLtBr Ip&t,iRrandoy. Siojmoupsi sCaCHFHmeane, ~RBGHCHC)nage non-limiting

Oe l.es, of hu subj ects are adults, juveniles,
examﬁ%?ﬁ g??nEStgwagﬁ gﬂﬁ)gl groups " w phar maceut i cal | y

aTRE Rir@blagyl” FBRA isé R ith¥dti thE “dubstis AU Imd difidreRAS lonYmdnovalent
phar maceutical conposition that is enerallg saf e,

group rygith fipRFanadisocankan pem & bicqgintanf] %}taﬁl@frlerttt beadl \ereben ‘atom forming
part of gds%? h{eﬁﬁ)le%daﬁgmaﬂg l Lfli%es‘?rugﬂl gl \x}ﬁ%{‘ tﬂe rer%;i%B{saﬁl eallf Hrbon, and
veterinary uman I'ca
whereﬂﬁthEhﬁnsmaleut gmab lcgngicts @phakut@ms aihbﬁthaﬁ&amnmkitl@dfﬁgen Non-
npounds of the present disclosure which are

hmitlriaq SRHBREN o b )%m&i?é ePEaar ehenyl D mesdhapinpel. @higethylphenyl,

_ 0 ol
e OCRIRRRRA, ‘S ARELACPLCRS O RS eRgl i KimcncCiby
~CoHiGTRChRY, -Gl @3 3UHCls (lhnyﬂhiytmdt}ihdreinyl)aciigﬂﬂﬂﬂdfﬁb r(imiylphenyl),

~CcaBiE by oC iR gt SePl” salRR0 ' fheRohovdlaf eroup
deriveds f?orﬁttgﬁ\{b%?l Sk Q8tnf “afbkGhuted- etiydr@raret& anpstdvhRAt §rodP with an
acid - napht hal enesul foni ¢ aci d, 3-phenyl propionic
aromaagw@,rbon AOMmst ﬂhy|p@m§ mfgt@glmmds@&ya@on@ﬁ@n Iforming part of a six-
d l,bi 2.2 . )
membpEARSHGE EnBrsbhiors SR MGV efba u? 4 by apd wherein the

monovakR-gransl faiear mxytl icastaghddgtondlihdWpahdcditls WeldétddCfrom the group
acids, aromatic sulfuric acids, benzenesul fonic acid,

consisag 26iN Qeifel Clcﬁhpii&l,sﬁi r@nSc Nep-dmivng gsanplenef qubstituted aryl

son €Ol By, O[S4, YEISRRILEIR PRI, caroc
—CsHm{CHQM@l&HM@B@msOM}QH@@HQ gtCEDNe[IdNi ¢ -@HEN(CHa),,

o § R e DN Ay of St it oi et "G AGENe ~CuCHO,
~CoHRGH; -CaRbse] U 6P14 g@isHETBJC%tﬁcéSH%Amb@c@B' A gH,CONH,,

mal ohi ¢ aci d, nan d;” met hanéesul foni ¢ “aci
—CdﬂnﬂmﬁHIEhauwdilﬁhCQQHQHhhxybenzoyI)benzorc acid, oxalic

AThSrshc Sragr »&%%si%z S ot e

group & h&einP¥E léYén%d g upS@hitEhkl ittt o HoR, hWateGldaromatic carbon
succinic acid ric acid, tertiarybutylacetic

atornsals ipdjntg of atEilclmylblatc smd carhon dtonasnﬁ(brmhg partke.one or more six-membered

har ma euti accept.abl e salts al so incl :
aromali g GRS AR G GAE BTG al gl e Hheceif Bt Bgovalent
group Wo%&@@totaﬁ@ afRABHRr Qhant BABEA REd VH}’degeﬁorH@H-'h%lﬁﬁg examples of
organi ¢ bases. Acceptabl e inorgani'c bases includ
arencdipldirowpshipelndxi de, sodi um car bonate, potassi um
hydr oxi de, al umi num hydr oxi de and caIcrum

hydr oxi de. Accegy abIe or idgb. cl ude 3G
(i ¢ Ianig% >__
heahhk . §'

' brothant . - hyI

shoul d be recognized t hat the particular ani on or
cation formng a part of zy salt of this invention is
not critical, so long as the salt, as a whole, is

phar macol ogi cal |y acceptabl e. Additional exanples of
pharmaceutically acceptable salts and their nethods of
preparation and use are presented in andbook of 15

. ~ 1 . ~ g, ~: 1.1
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5 p-tol uenesul fonates, cycl ohexyl sul famat es, qui nates,
esters of amno acids, and the like. Simlarly, a

W@ 09porasde conpri sing an am ne group rmay be adnPCi/ESW0Eek1172
as an amde that is converted by hydrolysis invivo to

the. a onpoynd, The term "sat " when. .
The gy o Paftel TRRIR rfrradne SRalE faus wht P B ahdgtisd eroup is
attach&? wWathh&lo @'t%’ﬁﬁs iﬂ}/ Ry a'fr&ﬂ% Qafrbéd e ROPSSts dlfoa%tachment said
“stereol soner” ‘or "optical isomer"” is an |somer of
carborg atoers foompg pad of onevhi tlord Hig-nsamerat aomatce mngmtde:dﬂb(c) wherein

he sanme ofher ato but e the con uration of
the ﬂ%%}%ls 2ioAR CAIhop b VEF @q &[\galmtf%%;u haft Polfattone atom
indep&fdentB &I @8I SRER iR éfguﬁc&is‘i/sﬁﬁg %@WD@UFO'CI IB’i‘tI @{ Q’ Hhd 50T
| Tages of each other, like Iéft and right hands.
" Dhageme & @rraékﬁé" whan ssat edihootrae “eibstitugdy emocltpr oll@fmis to the

monoYeﬂ%{t g? é]r% N ng{illgzp vzllnclba;rhte | n%farhtgh y? grllcf F?x(’% each Gsed in a
manndthdoskis@heranche Hbﬁﬁl[anshﬁI%Vﬁi%ﬂ AN @L%Llﬁﬁdmgt&aﬁlples of aralkyls
stereocenter or axis of chirality can be present in

are: phenylrethyl fhengyk dimhy larheaxl-ethyh 2trhcaylbosthylhdndrnghgnd 2.3-dihydro-

- 0 ; d Iy c

1nden§lsé%§%dle{i Etga!rj[] ;Ilrgdcegg agn?iffg]dﬁly%% hn'?igfr?%l Zér:] & : g py ?ﬁralkyl in so far

as the epnynt @f attiichintvat in Sach @asceis tonb lo€ thd)samrat@d Iayﬂbbﬁ gﬁﬁnﬁt Wmebyhe term
ynol ogi.cal or chem cal neans . includin but

not
“arallo 5% e Pesh th9dﬁdq89§at%d “ARedifgH cHgenens ei Both Ehe atkpagdiy! and the
aryl i @ﬁﬂ)s‘ﬁ%e@cyl{lorgﬁﬁl Bs olf‘%\dbﬁ 12 a?%(igg@ré?émw -chlorophenyl)-

group, am no acl reSI es, peptide resi
methyb- ZHokodp[MEnyll ﬁhjrlf Qﬂljbhylcarbomﬁmhﬂiyk)g |2y¢h,lor0 -2-phenyl-ethyl, chromanyl

whereg g B Sf RERTREHE 076! T HOMGEBAHEUR 41T RS 4 Rbydroquinoliny

where%ﬁih@@f a@tfaclﬁﬁé’dt {96 RUWTShd Mﬁr‘dﬂéﬁ atkdryl ., acetyl,
trifluoroacetyl, and the like. Exanples of 25 groups

hdbe ngmanheeyeearborlydn gscupitheet thie “ebsiguiedarbedifitr refers to a
-butoxgcarbo

mono%az?ing u)Py\g ]il 0y ﬁgﬂﬁ%ﬂﬁ%ﬁé’{%ﬁ &%%g Sk 2?){02%3& 8‘[3%%3118;1‘3 point of attachment,

said cHboy b@xy 613151%?61{ atoth3forming part of an aromatic ring structure wherein at least
p-t ol uenesul fonyl ) et hoxycar bonyl, and the |ike.
one o5ihe AHEeteAP id NHEILIN s BXY0ed PHEIruAR] Ve the mpnovalent group
e
consmkgr gl} %cg gtgolﬂrﬁsl ontfé%sfhggl b3 b%{%aé%égé%rﬂag)c 1&1 g t%!rdé}ﬂzg% %fsygen and
aroma€y s sifléyst eNorjlimifthgl é@nqﬂ@maf agjl dgroup{l; sinthidst agidig)l, furanyl,
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—C(O)CH(CH;),, —C(0)CeHs, —C(O)CcH4CH3, —C(O)CsH4CH,CH3, —COC¢H3(CH3),, and
—C(O)CH,CsHs, 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
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of the carbonyl group, independently selected from the group consisting of N, O, F, CI, Br, I,
Si, P, and S. The groups, —C(O)CH,CF;, —CO,H (carboxyl), —CO,CH;3 (methylcarboxyl),
—CO,CH,CH3, —CO,CH,CH,CH3, —CO,C¢Hs, —CO,CH(CH3),, —CO,CH(CH,),, ~C(O)NH;
(carbamoyl), —C(O)NHCHj3;, —C(O)NHCH,CH3;, —CONHCH(CHj3);, —CONHCH(CH;),,
—CON(CHj3);, -CONHCH,CF;, —CO—pyridyl, —CO—imidazoyl, and —C(O)N3, are non-
limiting examples of substituted acyl groups. The term “substituted acyl” encompasses, but is
not limited to, “heteroaryl carbonyl” groups.

The term “alkylidene” when used without the “substituted” modifier refers to the
divalent group =CRR’, wherein the alkylidene group is attached with one o-bond and one -
bond, in which R and R’ are independently hydrogen, alkyl, or R and R’ are taken together to
represent alkanediyl.  Non-limiting examples of alkylidene groups include: =CH,,
=CH(CH,CH3), and =C(CH3),. The term “substituted alkylidene” refers to the group =CRR’,
wherein the alkylidene group is attached with one o-bond and one n-bond, in which R and R’
are independently hydrogen, alkyl, substituted alkyl, or R and R’ are taken together to
represent a substituted alkanediyl, provided that either one of R and R’ is a substituted alkyl
or R and R’ are taken together to represent a substituted alkanediyl.

The term “alkoxy” when used without the “substituted” modifier refers to the group
—OR, in which R is an alkyl, as that term is defined above. Non-limiting examples of alkoxy
groups include: —OCHi;, —OCH,CHj3;, —OCH,CH,CHi;, —OCH(CH3),, —OCH(CH,),,

2

—O—cyclopentyl, and —O—cyclohexyl. The term “substituted alkoxy” refers to the group
—OR, in which R is a substituted alkyl, as that term is defined above. For example,
—OCH,CFj3 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: -NHCH;, —NHCH,CH;, -NHCH,CH,CH3;, —NHCH(CH3);,
—NHCH(CH);, —NHCH,CH,CH,CH;, @ —NHCH(CH3)CH,CH3, @ —NHCH,CH(CH3),,
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—NHC(CHj3);, ~NH—cyclopentyl, and —NH—cyclohexyl. The term “substituted alkylamino”
refers to the group —NHR, in which R is a substituted alkyl, as that term is defined above.
For example, -NHCH,CF; is a substituted alkylamino group.

The term “dialkylamino” when used without the “substituted” modifier refers to the
group “NRR’, in which R and R’ can be the same or different alkyl groups, or R and R’ can be
taken together to represent an alkanediyl having two or more saturated carbon atoms, at least
two of which are attached to the nitrogen atom. Non-limiting examples of dialkylamino
groups include: —NHC(CHs);, —N(CH3)CH,CH3, —N(CH,CHs),, N-pyrrolidinyl, and N-
piperidinyl. The term “substituted dialkylamino” refers to the group —NRR’, in which R and
R’ can be the same or different substituted alkyl groups, one of R or R’ is an alkyl and the
other is a substituted alkyl, or R and R’ can be taken together to represent a substituted
alkanediyl with two or more saturated carbon atoms, at least two of which are attached to the
nitrogen atom.

The terms “alkoxyamino”, ‘“alkenylamino”, “alkynylamino”, ‘“arylamino”,
“aralkylamino”, “heteroarylamino”, ‘“heteroaralkylamino”, and “alkylsulfonylamino” when
used without the “substituted” modifier, refers to groups, defined as —NHR, in which R is
alkoxy, alkenyl, alkynyl, aryl, aralkyl, heteroaryl, heteroaralkyl and alkylsulfonyl,
respectively, as those terms are defined above. A non-limiting example of an arylamino
group is “NHCgHs. When any of the terms alkoxyamino, alkenylamino, alkynylamino,
arylamino, aralkylamino, heteroarylamino, heteroaralkylamino and alkylsulfonylamino is
modified by “substituted,” it refers to 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)NHCH3; 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 c-bond and one m-bond, in
which R is an alkyl, as that term is defined above. Non-limiting examples of alkylimino
groups include: =NCH3;, =NCH,CHj3; and =N—cyclohexyl. The term “substituted alkylimino”

refers to the group =NR, wherein the alkylimino group is attached with one c-bond and one
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n-bond, in which R is a substituted alkyl, as that term is defined above. For example,
=NCH,CF3 is a substituted alkylimino group.

Similarly, the terms “alkenylimino”, “alkynylimino”, “arylimino”, “aralkylimino”,
“heteroarylimino”, “heteroaralkylimino” and “acylimino”, when used without the
“substituted” modifier, refers to groups, defined as =NR, wherein the alkylimino group is
attached with one o-bond and one m-bond, in which R is alkenyl, alkynyl, aryl, aralkyl,
heteroaryl, heteroaralkyl and acyl, respectively, as those terms are defined above. When any
of the terms alkenylimino, alkynylimino, arylimino, aralkylimino and acylimino is modified
by “substituted,” it refers to the group =NR, wherein the alkylimino group is attached with
one o-bond and one =m-bond, in which R is substituted alkenyl, alkynyl, aryl, aralkyl,
heteroaryl, heteroaralkyl and acyl, respectively.

The term “fluoroalkyl” when used without the “substituted” modifier refers to an
alkyl, as that term is defined above, in which one or more fluorines have been substituted for
hydrogens. The groups, —CH,F, —CF;, and —CH,CF; are non-limiting examples of
fluoroalkyl groups. The term “substituted fluoroalkyl” refers to a non-aromatic monovalent
group with a saturated carbon atom as the point of attachment, a linear or branched, cyclo,
cyclic or acyclic structure, at least one fluorine atom, no carbon-carbon double or triple
bonds, and at least one atom independently selected from the group consisting of N, O, CI,
Br, I, Si, P, and S. The following group is a non-limiting example of a substituted
fluoroalkyl: ~-CFHOH.

The term “alkylthio” when used without the “substituted”” modifier refers to the group
—SR, in which R is an alkyl, as that term is defined above. Non-limiting examples of
alkylthio groups include: —SCH3;, —SCH,CH3;, —SCH,CH,CH3, —SCH(CH3;),, —SCH(CH,),,
—S—cyclopentyl, and —S—cyclohexyl. The term “substituted alkylthio” refers to the group
—SR, in which R is a substituted alkyl, as that term is defined above. For example,
—SCH,CFj3 is a substituted alkylthio group.

Similarly, the terms “alkenylthio”, “alkynylthio”, “arylthio”, “aralkylthio”,
“heteroarylthio”, “heteroaralkylthio”, and “acylthio”, when used 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, aralkylthio, heteroarylthio, heteroaralkylthio,
and acylthio is modified by “substituted,” it refers to the group —SR, in which R is substituted
alkenyl, alkynyl, aryl, aralkyl, heteroaryl, heteroaralkyl and acyl, respectively.
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The term “thioacyl” when used without the “substituted” modifier refers to a
monovalent group with a carbon atom of a thiocarbonyl 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 sulfur atom of the carbonyl
group. The groups, —CHS, —C(S)CH3, —C(S)CH,CH3, —C(S)CH,CH,CH3;, —C(S)CH(CH3),
—C(S)CH(CH3),, —C(S)CeHs, —C(S)CsH4CH3, —C(S)CsH4CH,CH3, —C(S)CsH3(CHs),, and
—C(S)CH,C¢Hs, are non-limiting examples of thioacyl groups. The term “thioacyl” therefore
encompasses, but is not limited to, groups sometimes referred to as “alkyl thiocarbonyl” and
“aryl thiocarbonyl” groups. The term “substituted thioacyl” refers to a radical with a carbon
atom as the point of attachment, the carbon atom being part of a thiocarbonyl group, further
having a linear or branched, cyclo, cyclic or acyclic structure, further having at least one
atom, in addition to the sulfur atom of the carbonyl group, independently selected from the
group consisting of N, O, F, Cl, Br, I, Si, P, and S. The groups, “C(S)CH,CF;, —C(S)O;H,
—C(S)OCH3;, —C(S)OCH,CH;, —C(S)OCH,CH,CHj;, —C(S)OCsHs, —C(S)OCH(CHzs),,
—C(S)OCH(CH;)2, —C(S)NH;, and —C(S)NHCH3, are non-limiting examples of substituted
thioacyl groups. The term “substituted thioacyl” encompasses, but is not limited to,
“heteroaryl thiocarbonyl” groups.

The term “alkylsulfonyl” when used without the “substituted” modifier refers to the
group —S(O):R, in which R is an alkyl, as that term is defined above. Non-limiting examples
of alkylsulfonyl groups include: —S(0),CHi;, —S(O),CH,CHi;, —S(0O),CH,CH,CH3,
—S(0),CH(CH3),, —=S(0),CH(CH5),, —S(O),—cyclopentyl, and —S(O),—cyclohexyl. The term
“substituted alkylsulfonyl” refers to the group —S(O),R, in which R is a substituted alkyl, as
that term is defined above. For example, —S(O),CH,CFj is a substituted alkylsulfonyl group.

Similarly, the terms “alkenylsulfonyl”, “alkynylsulfonyl”, “arylsulfonyl”,
“aralkylsulfonyl”, “heteroarylsulfonyl”, and “heteroaralkylsulfonyl” when used without the
“substituted” modifier, refers to groups, defined as —S(O),R, in which R is alkenyl, alkynyl,
aryl, aralkyl, heteroaryl, and heteroaralkyl, respectively, as those terms are defined above.
When any of the terms alkenylsulfonyl, alkynylsulfonyl, arylsulfonyl, aralkylsulfonyl,
heteroarylsulfonyl, and heteroaralkylsulfonyl is modified by “substituted,” it refers to the
group —S(O),R, in which R is substituted alkenyl, alkynyl, aryl, aralkyl, heteroaryl and
heteroaralkyl, respectively.

The term “alkylammonium” when used without the “substituted” modifier refers to a
group, defined as ~NH,R', -NHRR"', or -NRR'R"", in which R, R’ and R" are the same or

different alkyl groups, or any combination of two of R, R" and R” can be taken together to
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represent an alkanediyl. Non-limiting examples of alkylammonium cation groups include:
—NH,(CH3)", —NH,(CH,CH;3)+, —NH,(CH,CH,CH:}+, —NH(CHs),’, —NH(CH,CHa),",
—NH(CH,CH,CH:), , —N(CH3)s", —N(CH:)(CH,CH3), ", —N(CH:),(CH,CH3)",
—NH,C(CH3);", —NH(cyclopentyl),”, and —NHa(cyclohexyl)’.  The term “substituted
alkylammonium” refers —NH,R", -NHRR"", or -NRR'R"", in which at least one of R, R’ and
R" is a substituted alkyl or two of R, R’ and R"” can be taken together to represent a
substituted alkanediyl. When more than one of R, R" and R"” is a substituted alkyl, they can
be the same of different. Any of R, R’ and R” that are not cither substituted alkyl or
substituted alkanediyl, can be either alkyl, either the same or different, or can be taken
together to represent a alkanediyl with two or more carbon atoms, at least two of which are
attached to the nitrogen atom shown in the formula.

The term “alkylsulfonium” when used without the “substituted” modifier refers to the
group —SRR"’, in which R and R’ can be the same or different alkyl groups, or R and R’ can
be taken together to represent an alkanediyl. Non-limiting examples of alkylsulfonium
groups include: —SH(CH:)", —SH(CH,CH:)', —SH(CH,CH,CH:)", —S(CHa:),",
—S(CH,CH:),", —S(CH,CH,CH3),", —SH(cyclopentyl)’, and —SH(cyclohexyl)". The term
“substituted alkylsulfonium” refers to the group —SRR"’, in which R and R’ can be the same
or different substituted alkyl groups, one of R or R’ is an alkyl and the other is a substituted
alkyl, or R and R’ 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,CHs, —SiH(CH3),, —Si(CH3)s and
—Si(CH3),C(CH3)s, are non-limiting examples of unsubstituted alkylsilyl groups. The term
“substituted alkylsilyl” refers —SiH;R, —SiHRR', or —SiRR'R”, in which at least one of R, R’
and R” is a substituted alkyl or two of R, R" and R” can be taken together to represent a
substituted alkanediyl. When more than one of R, R" and R"” is a substituted alkyl, they can
be the same of different. Any of R, R’ and R” that are not cither substituted alkyl or
substituted alkanediyl, can be either alkyl, either the same or different, or can be taken
together to represent a alkanediyl with two or more saturated carbon atoms, at least two of
which are attached to the silicon atom.

In addition, atoms making up the compounds of the present disclosure are intended to

include all isotopic forms of such atoms. Isotopes, as used herein, include those atoms having
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the same atomic number but different mass numbers. By way of general example and
without limitation, isotopes of hydrogen include trittum and deuterium, and isotopes of
carbon include *C and "*C. Similarly, it is contemplated that one or more carbon atom(s) of
a compound of the present disclosure may be replaced by a silicon atom(s). Furthermore, it is
contemplated that one or more oxygen atom(s) of a compound of the present disclosure may
be replaced by a sulfur or selenium atom(s).

A compound having a formula that is represented with a dashed bond is intended to

include the formulae optionally having zero, one or more double bonds. Thus, for example,

the structure includes the structures O, O, ©, @ and ©

As will be understood by a person of skill in the art, no one such ring atom forms part of more
than one double bond.

Any undefined valency on an atom of a structure shown in this application implicitly
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., 0x0, 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:

L1 3

represents

R o)
2 2 \R’Or R .

As used herein, a “chiral auxiliary” refers to a removable chiral group that is capable
of influencing the stercoselectivity of a reaction. Persons of skill in the art are familiar with
such compounds, and many are commercially available.

The use of the word “a” or “an,” when used in conjunction with the term
“comprising” in the claims and/or the specification may mean “one,” but it is also consistent

2% ¢

with the meaning of “one or more,” “at least one,” and “one or more than one.”
Throughout this application, the term “about” is used to indicate that a value includes
the inherent variation of error for the device, the method being employed to determine the

value, or the variation that exists among the study subjects.
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The terms “comprise,” “have” and “include” are open-ended linking verbs. Any

2% ¢

forms or tenses of one or more of these verbs, such as “comprises,” “comprising,” “has,”

“having,” “includes” and “including,” are also open-ended. For example, any method that
“comprises,” “has” or “includes” one or more steps is not limited to possessing only those
one or more steps and also covers other unlisted steps.

The term “effective,” as that term is used in the specification and/or claims, means
adequate to accomplish a desired, expected, or intended result.

The term “hydrate” when used as a modifier to a compound means that the compound
has less than one (e.g., hemihydrate), one (e.g., monohydrate), or more than one (e.g.,
dihydrate) water molecules associated with each compound molecule, such as in solid forms
of the compound.

As used herein, the term “ICso” refers to an inhibitory dose which is 50% of the
maximum response obtained.

An “isomer” of a first compound is a separate compound in which each molecule
contains the same constituent atoms as the first compound, but where the configuration of
those atoms in three dimensions differs.

As used herein, the term “patient” or “subject” refers to a living mammalian organism,
such as a human, monkey, cow, sheep, goat, dog, cat, mouse, rat, guinea pig, or transgenic
species thereof. In certain embodiments, the patient or subject is a primate. Non-limiting
examples of human subjects are adults, juveniles, infants and fetuses.

“Pharmaceutically acceptable” means that which is wuseful in preparing a
pharmaceutical composition that is generally safe, non-toxic and neither biologically nor
otherwise undesirable and includes that which is acceptable for veterinary use as well as
human pharmaceutical use.

“Pharmaceutically acceptable salts” means salts of compounds of the present
disclosure which are pharmaceutically acceptable, as defined above, and which possess the
desired pharmacological activity. Such salts include acid addition salts formed with inorganic
acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid,
and the like; or with organic acids such as 1,2-ethanedisulfonic acid, 2-hydroxyethanesulfonic
acid, 2-naphthalenesulfonic acid, 3-phenylpropionic acid,
4,4'-methylenebis(3-hydroxy-2-ene-1-carboxylic  acid), 4-methylbicyclo[2.2.2]oct-2-ene-
1-carboxylic acid, acetic acid, aliphatic mono- and dicarboxylic acids, aliphatic sulfuric acids,
aromatic sulfuric acids, benzenesulfonic acid, benzoic acid, camphorsulfonic acid, carbonic

acid, cinnamic acid, citric acid, cyclopentanepropionic acid, ethanesulfonic acid, fumaric
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acid, glucoheptonic acid, gluconic acid, glutamic acid, glycolic acid, heptanoic acid, hexanoic
acid, hydroxynaphthoic acid, lactic acid, laurylsulfuric acid, maleic acid, malic acid, malonic
acid, mandelic acid, methanesulfonic acid, muconic acid, o-(4-hydroxybenzoyl)benzoic acid,
oxalic acid, p-chlorobenzenesulfonic acid, phenyl-substituted alkanoic acids, propionic acid,
p-toluenesulfonic acid, pyruvic acid, salicylic acid, stearic acid, succinic acid, tartaric acid,
tertiarybutylacetic acid, trimethylacetic acid, and the like. Pharmaceutically acceptable salts
also include base addition salts which may be formed when acidic protons present are capable
of reacting with inorganic or organic bases. Acceptable inorganic bases include sodium
hydroxide, sodium carbonate, potassium hydroxide, aluminum hydroxide and calcium
hydroxide. Acceptable organic bases include ethanolamine, diethanolamine, triethanolamine,
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 acceptable. Additional examples of pharmaceutically
acceptable salts and their methods of preparation and use are presented in Handbook of
Pharmaceutical Salts: Properties, and Use (P. H. Stahl & C. G. Wermuth eds., Verlag
Helvetica Chimica Acta, 2002),

As used herein, “predominantly one enantiomer” means that a compound contains at
least about 85% of one enantiomer, or more preferably at least about 90% of one enantiomer,
or even more preferably at least about 95% of one enantiomer, or most preferably at least
about 99% of one enantiomer. Similarly, the phrase “substantially free from other optical
isomers” means that the composition contains at most about 15% of another enantiomer or
diastereomer, more preferably at most about 10% of another enantiomer or diastercomer,
even more preferably at most about 5% of another enantiomer or diastereomer, and most
preferably at most about 1% of another enantiomer or diastereomer.

“Prevention” or “preventing” includes: (1) inhibiting the onset of a disease in a subject
or patient which may be at risk and/or predisposed to the disease but does not yet experience
or display any or all of the pathology or symptomatology of the disease, and/or (2) slowing
the onset of the pathology or symptomatology of a disease in a subject or patient which may
be at risk and/or predisposed to the disease but does not yet experience or display any or all of
the pathology or symptomatology of the disease.

“Prodrug” means a compound that is convertible in vivo metabolically into an
inhibitor according to the present disclosure. The prodrug itself may or may not also have
activity with respect to a given target protein. For example, a compound comprising a

hydroxy group may be administered as an ester that is converted by hydrolysis in vivo to the
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hydroxy compound. Suitable esters that may be converted in vivo into hydroxy compounds
include acetates, citrates, lactates, phosphates, tartrates, malonates, oxalates, salicylates,
propionates, succinates, fumarates, maleates, methylene-bis-B-hydroxynaphthoate, gentisates,
isethionates, di-p-toluoyltartrates, methanesulfonates, ethanesulfonates, 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 iz 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.

A “stereoisomer” or “optical isomer” is an isomer of a given compound in which the
same atoms are bonded to the same other atoms, but where the configuration of those atoms
in three dimensions differs. “Enantiomers” are stereoisomers of a given compound that are
mirror images of each other, like left and right hands. “Diastereomers” are stercoisomers of a
given compound that are not enantiomers.

The invention contemplates that for any stereocenter or axis of chirality for which
stereochemistry has not been defined, that stereocenter or axis of chirality can be present in
its R form, S form, or as a mixture of the R and S forms, including racemic and non-racemic
mixtures.

“Substituent convertible to hydrogen in vivo” means any group that is convertible to a
hydrogen atom by enzymological or chemical means including, but not limited to, hydrolysis
and hydrogenolysis. Examples include acyl groups, groups having an oxycarbonyl group,
amino acid residues, peptide residues, o-nitrophenylsulfenyl, trimethylsilyl, tetrahydro-
pyranyl, diphenylphosphinyl, hydroxy or alkoxy substituents on imino groups, and the like.
Examples of acyl groups include formyl, acetyl, trifluoroacetyl, and the like. Examples of
groups having an oxycarbonyl group include ethoxycarbonyl, fert-butoxycarbonyl
(—C(O)OC(CHa3)3), benzyloxycarbonyl, p-methoxybenzyloxycarbonyl, vinyloxycarbonyl, [-
(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 p-Ala.

Examples of suitable amino acid residues also include amino acid residues that are protected
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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 residue
may have an asymmetric carbon atom. Examples of suitable amino acid residues having an
asymmetric carbon atom include residues of Ala, Leu, Phe, Trp, Nva, Val, Met, Ser, Lys, Thr
and Tyr. Peptide residues having an asymmetric carbon atom include peptide residues having
one or more constituent amino acid residues having an asymmetric carbon atom. Examples
of suitable amino acid 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), fert-butoxycarbonyl groups
(—C(O)OC(CHz3)3), and the like. Other examples of substituents “convertible to hydrogen in
vivo” include reductively eliminable hydrogenolyzable groups. Examples of suitable
reductively eliminable hydrogenolyzable groups include, but are not limited to, arylsulfonyl
groups (such as o-toluenesulfonyl); methyl groups substituted with phenyl or benzyloxy (such
as Dbenzyl, trityl and benzyloxymethyl); arylmethoxycarbonyl groups (such as
benzyloxycarbonyl and o-methoxy-benzyloxycarbonyl); and haloethoxycarbonyl groups
(such as B,B,p-trichloroethoxycarbonyl and B-iodoethoxycarbonyl).

“Therapeutically effective amount” or “pharmaceutically effective amount” means
that amount which, when administered to a subject or patient for treating a disease, is
sufficient to effect such treatment for the disease.

“Treatment” or “treating” includes (1) inhibiting a disease in a subject or patient
experiencing or displaying the pathology or symptomatology of the disease (e.g., arresting
further development of the pathology and/or symptomatology), (2) ameliorating a disease in a
subject or patient that is experiencing or displaying the 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 discase.

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.
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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-B, transforming growth factor-f3;
IFNy or IFN-y, interferon-y; LPS, bacterial endotoxic lipopolysaccharide; TNFa or TNF-a,
tumor necrosis factor-a; IL-1fB, interleukin-13; GAPDH, glyceraldehyde-3-phosphate
dehydrogenase; MTT, 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide; TCA,
trichloroacetic acid; HO-1, inducible heme oxygenase.

The above definitions supersede any conflicting definition in any of the reference that
is incorporated by reference herein. The fact that certain terms are defined, however, should
not be considered as indicative that any term that is undefined is indefinite. Rather, all terms
used are believed to describe the invention in terms such that one of ordinary skill can

appreciate the scope and practice the present disclosure.
II. Synthetic Methods

Compounds of the present disclosure may be made using the methods outlined 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.
ITII.  Biological Activity of Oleanolic Acid Derivatives

Biological activity results are provided throughout the present disclosure. These
include: inhibition of inhibition of NO production, iNOS induction, Nrf2 target gene
induction, inhibition of COX-2 induction, inhibition of STAT3 phosphorylation, suppression
of IL-6 induced phosphorylation, inhibition of TNFa-induced IxBa degradation, inhibition of
NF-kB activation, induction of HO-1, induction of TrxRl1, induction of y-GCS, and/or
induction of ferritin heavy chain. See figures and figure descriptions. Suppression of NO
production and induction of Nrf2 induction results can be respectively summarized as shown
Tables 1a and 1b, below. Further results, including toxicity studies, are provided in the

Examples section.

60



-15 >200 63208 402-67 465.67 -40 >200 63222 503.72
-45 >200 63236 532.80 -120 >200 63238
WO 2009/129546 PCT/US2009/041172

Table 1a. Suppression of IFNy-Induced NO Production.

RAW264.7
Compound iNOS
ID(s) MW NO ICs ) | WST-11Cs | (o iNOS
30 (nM) qIP CpR suppr. WB
63167 o one
02-12) 520.70 2 180 50% 90%
63168
0213 534.70 3.2 150
fo3216121 462.70 3.6 >200 ~50% ~90%
63170
10215 504.70 10.8 >200
63171
10216 558.70 12 90
63172
o 519.70 30 >200
63173
o218 533.70 31 >200
o 540.80 2 200 ~65% ~90%
63174
10220 596.80 26 80
63176
o201 505.70 100 >200
63178
10223 556.70 6.8 80
63179
oy 52720 16 100
63180
10225 533.74 13.5 200
63181
400-26 573.80 est. 4-8 75
63182
Prog 566.80 est. 7-13 125
23218238 516.70 4 150 50% ~90%
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RAW264.7
lenlf((;md MW ey | WST-LICs | INOS iNOS
a@M) (nM) Zlg)cpll; suppr. WB

e 546.70 est. 3-6 100
P! 566.80 2.9 150 50% ~90%
ond 608.90 est. 2-5 100 >90%
fo3218352 >89.81 91 >200 0% 0%
fgzl_%% 575.78 27 >200
4?321_831 548.80 14.5 75
460321-9336 554.80 1.5 > 200 ~65% ~90%
2322_4;4; 580.80 10 200
f()321_83% 518.70 7.5 75
P 502.80 2.8 150 ~60% >90%
4?322_151 490.72 33 > 200
e 514.70 3 200 ~00%
2322_173 608.80 2 150 ~90%
o 597.80 25 > 200
2322_195 581.79 50
4?321_9582 464.68 ~30 > 200
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560. 70 -50 See FI G

63328 522.70 -25 See FIG
W@l 2a0en asmed.

63327 521.70 -100 See FI G

Bl ank entry: Not

Nrf2 target gene induction in NBAF/NBRMMBGI1172

cells 250 nM* SD9- A,
RAW264.7
lenl;)((;;md MW NO ICsy (nM) WST-1 1Cs0 sllljp?)i INOS
(nM) qPCR suppr. WB
o 542.77 SE > 200
o 465.67 40 > 200
63222 503.72 45 >200
63236 532.80 120 >200
63238 492.74 120 >200
63254 492.74 25 >200
63265 578.80 100 >200
63321 506.70 70 See FIG.
63322 560.70 50 See FIG.
63327 521.70 100 See FIG.
63328 522.70 25 See FIG.

Blank entry: Not determined.
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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).

Autoimmune diseases such as rheumatoid arthritis, lupus, psoriasis, and multiple
sclerosis involve inappropriate and chronic activation of inflammatory processes in affected
tissues, arising from dysfunction of self vs. non-self recognition and response mechanisms in
the immune system. In neurodegenerative diseases such as Alzheimer’s and Parkinson’s
diseases, neural damage is correlated with activation of microglia and elevated levels of pro-

inflammatory proteins such as inducible nitric oxide synthase (iNOS). Chronic organ failure
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such as renal failure, heart failure, and chronic obstructive pulmonary disease is closely
associated with the presence of chronic oxidative 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 ostecoporosis;, 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 discases 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 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 ef al., 1994). Furthermore, there is a marked increase in iNOS in
rat colon tumors induced by the carcinogen, azoxymethane (Takahashi ez 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
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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 NQO1 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 discases, diabetes and complications of diabetes, severe allergies,
transplant rejection, graft-versus-host disease, neurodegenerative diseases, diseases 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 clevated levels of oxidative stress in one or more 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
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therapeutic effect including models of myocardial infarction, renal failure, transplant failure
and rejection, stroke, cardiovascular disease, and autoimmune disecase (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 discases
(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 disease (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, 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

69



10

15

20

25

30

N71- G 82 Sz ,-i ?.,c ,-i Conpound 1 D(s)
402-12 402-14 L1-ZO 61-ZO 8Z-ZOx 402-30 402-31
WO 2009/129546 PCT/US2009/041172

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-xB.

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 pro-oxidant and pro-inflammatory transcription factors NF-kB and
the STATs are suppressed. This increases the production of antioxidant and reductive
molecules (e.g., NQO1, HO-1, SOD1, and/or y-GCS) and/or decreases oxidative stress and
the production of pro-oxidant and pro-inflammatory molecules (e.g., iINOS, 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
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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 transcription factor Nrf2 is potently induced and
the activities of the pro-oxidant and pro-inflammatory transcription factors NF-xB and the
STATs are suppressed. In some embodiments, this increases the production of antioxidant and
reductive molecules (NQO1, HO-1, SODI1, 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-xB

activation, and (5) an ability to induce the expression of heme oxygenase-1 (HO-1).
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The levels of iINOS 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 ef al., 2003). iNOS 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 the accumulation of MDSCs, restore cytotoxic activity of tumor-
associated T cells, and delay tumor growth (Sinha ef al., 2007; Mazzoni ef al., 2002; Zhou et
al., 2007).

Inhibition of the NF-kB 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-kB 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-«B and STAT3 (Yu et al., 2007).

In addition to their direct roles in cancer epithelial cells, NF-kB 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
hematopocitic 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).
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accon?ﬁ@l@ﬂl &Y icerbail v@smpa@iﬂ di3d caadlistishiat-épeefulidh egjuhein the brain.
HO- 1, SOD1, y-GCS) and decreases oxidative
s t\igmativgly, Wérqsﬁl@mﬁ@t e bF sprotesigaHt cfepl blood vessels that
[ , |
snos igh S AT to ) SR, R, N T Bl ucing e
heart) rmyhmuaﬁytiﬁwfﬁ@bﬂts Suvat chhadt idchemianédnakndtokyd-ev@ntdamage of

o revert to a nfl a ory .state by pronotin
many Kids| ip¢ipdine 6‘?6‘? W%éﬁwcrqt?ﬂa th @%8@&%%%@@%&1511%
t o %@6@@ Eouﬁcf%ﬁ ﬁgsaefeﬁ 15AREelo 'r:r%'hghﬁﬁmst(tp cardiovascular
conpounds of the prez t disclosure may be used
dlsease,ndmes apoptaophysicah defct amorjuryetol the Im)ng fichdothebieh)) of an artery
ent i tlon to |nh|b| cangﬁr cel | |fer

trlggelis&n lﬂﬂ?rﬁlinfl OLY, FGSRQIISg m%lp% gaélon rﬁ ag 8rnoo‘§h muscle cells

and tHeURmElthRMdn! 0T RukISIRAMRVARt Atdcied é%@zpacbflhﬁhateﬁo ra APk lesion
the invention provi des new conpounds that Have one or

knowmms eanoﬁth@tvéclﬁmtucomﬂw prypérm; eempesgd ah tebiaboeymentioned cells
n [ ffer ntla e bot Nt and
COl’IlblIle Wll;tal | gnatrs] t0 Cﬁ IFSI’%GYO?E?EH'IHI% | &?l S an Otﬁgbm%egérlo I'(ﬂ)g aHEJ.I‘lSSOI‘l
etal., Qomnanonolar Ievels as an |nh|b|tor of prollferatlon
of many 30 nalignant_ or premalignant cells, (3)
thqmtayeltU@alstrﬁfﬁmég@ foR argio VaRRIGAT s prape i chudst prtsﬁféltwe treatments,

such a!(s?ﬁ@gg’-@tt((%\é' } IOt | Id R)%? 'blmr?ﬁl ;Elésts{lﬁ&r%@lcg%ttllﬁ% 2&%\{3%?10’% cholesterol

and ligopdoteinp, @nwabad ﬂretaymblﬂs ldemignbd tb hedvex greesihcent hddérens of platelets

axygena WD 2009/ 129546PCT/ Us2009/ 04117 )
and Oﬁ*Wégtﬁ%Qﬁz Icgl}sohhiﬁﬂéﬁ TateFIRgOle 14l Peplagup BEPSFHSO8r g e risk of
thrornﬁﬁ’é" ?&ﬁﬁtl@xﬂd RRye r&%ﬁﬂy,' ﬁ% § %t%he ds kt?eﬁ%@l{lﬁés@oegﬁn@s%hé p®Rfhinogen

COX-2 1 nhi'bitors have shown to reduce

activajon b deboa 1olfro¢m|e¢hancy al@olsoﬁ ta:dlaﬁévmﬂnashnombh&mchsestore blood flow.
Surglc((gF ?rgﬁtrnen %Lude.ﬁ%%éﬁ% %rg%\? léxggagsd[g? 11?]%, Eq g?eg?ed%lﬂaﬁgr%llaﬁve blood

suppressor cells (MDSCs) -g (Angulo et al., 2000) and

COX-2 activity in cancer cells has been shown to

result in the production of prostaglandin E2 (PGE2),

whi ch has been shown to induce the expression of

arglnase |n NDSCs (Slnha et aI , 2007) A«glnase and

1~ o o - o " o o o o s .
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5 Based on several investigations, there is evidence
suggesting that inflammtory, oxidative, and/or inmmune
worewbarissqs are i nvol ved in the pathogenesi s 0OPCT/US2009/041172

Al zhei mer' s di sease (AD), Parkinson s di sease (PD),

supplyegglitornoep nLe Is }%\}géglg]psegﬁg q%%l éqﬁre ap %?ena%e Iﬁ@n‘f‘gﬁ gli,]%tarhe arterial
lumenCarl eoam’lrfa@@ndalﬁerefc%m&treﬁxw@&)ra,qué%zae uB%eh cAi8A8tdriéey. Such

astrocytes and activated mcroglia have been
treatmients] icspceadlyi balbwosangioplassy, @ynburagdeygeanerdatbiyvehe use of stents,
eur0|nflannator
expanfyiEF 35 bHE R R AP Fh L S AMENARIL B TRCRERab] okt gud keep the
vessel@pleh S Rebaklysthotube 1 didig it gNRnddighs eosth@ gdramdh s odRr to prevent
products of the respective enzynes, i NOS and COX-2. De
post-snrcgwl FRSEIRABIP AFenafrow ese taa ihrdlje plcded gisa. phhese devices are

v A34LATR 1K 0045008 pOLPLLTERNEN, B s o
prolifdretésh (e picliaruedranyantasicades m@igthar alloxisdadlow elodaived eelease of

in 15 cells and tissues of many organs, including
the diygipgths affrgt egr G PUHH MY EYRR EPSUH O MAGITRSt éwceém Despite the
mgmf"%ﬂttbeﬁ% SAURA! y”éﬂerh tr@éthféhisoﬁﬁ rthfft %n@@&dl@asc%m disease remains
ossi b PD an ALS (Coyle an ?tfarcken
high aBé aigmﬁb@@tﬁmnm me¢dslin dredrdBemen oif sardloirgﬁﬁlar EISHMI ramalan d

iR S MEHAIOn a0 o B0 R € TR o ety of

model8 mtclaﬁﬁd)vsaséﬁlarpﬁ@@is@gérﬁinw fevb N ROAC Bk HleQ A have been clinically
mar kedly | ower the Tisk for 20 devel opnent of AD

correlgtig @atdreletated| risk af99¥;dispsonarempaungp of theggyyntionhipsrefore, may be
wot T BB PR ST o R RS R B T e
to atirodN¥vsiSUaSRERhIbN! heyRPRILI ¢nfeRtigh dahrmid eattl €alirf)g stroke,

such a di sease t pically require an ablllty to
subargsBpiel hgmerrhage, am%@atem%r n barrier. See, for exanple,

U S. Patent Publication 2009/ 0060873, which is

F.iDiabetesr at ed by reference herein in its entirety. 25C.
Neur oi nf | ammat i on The conpounds and net hods of
t ths compemds end meyhdsle ofi slael ifventiomn eayibnglsgéfdremaﬁng\rpatﬁﬁnts with

s S80I P S48l RS, SRCREMALER S i

in its @&irb@NDiaPetbNR LEIMpIat dIREAE QUBraSIEEQD P BMELRY’s failure to regulate
fundamental Iy inflammation-Iike character, and that

circulatingslsvele syfolveascar Ehisefailnl mrazzs refat ﬁeﬂh@gleﬂeﬂf snghig, a peptide
horrno% tggtgrsee lslf?i Ogotl? t@éeg?oodrgulgté(?a/ n; Isoﬁ{)‘?(ﬂre %E 1}(% %Jr various tissues.
Deﬁc1éilt21|ﬁallﬁ‘ﬁdfon$prdm$£§$1& {HFityfIf Iﬁusﬂe #t, andlOBS; tlﬂO@SEfOSa‘tﬁbrb glucose

al., 1988), where it has revol utioni zed ou
propelﬂmder@%rmhn&rechwéam%@agié highyeyelpgt @%ucar»e in hoddgod). Most
comn 581508, NYE ISR, O RBL Blon i g i o i
pancrdas hilz alveamajotityPo £ kason tth 80k, frdno alBimmune destruction of these cells, a

ondi %%OOWQI 129542??6 |/01LrJ JSuZV%g gés]ﬁgéégé:{?g 2}5‘[“ g}%élta XI ngj Ies‘a?e gﬁys§0a1 trauma

or Sorﬁelm& daiLel ogy (G aeber et al., 2002) and even to

normal brain devel opnent. Neur oi nf | anmati on o

i Poabrevs matyed scmamicdeh@pmosal e amb fat @@ﬂpb@on@ellem,maponswe to insulin

S s .that incl.ude t|v tio c liia and .
and o, SPGBt iRt TR by MGGk st ¢ TBRARSEEnag is known
as ms(iﬁﬂ'%ﬁﬂ@rﬁﬂe RAORE RSsultBpUEEIRRAS R RESHEIaR _lyfllaexi dadbeS. Type 2
injury, and rel ated nol ecul ar processes. ese events

diabetesm jhavaos coBrRmRe.db highheessecigad malirabssify andrstegension. Obesity
| eadi ng to neuronal injury, further glial activation,
and ultimately neurodegengration. D. Treatnent of
Renal Failure The conpounds and nethods of this
i nvention may be used for treating patients with 10
renal failure. See U. S. Patent Application 12/352,473,
mhrch |s |ncorporated by reference here|n |n |ts

A a2 o, Y " e o
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genes encodi ng anti oxi dant enzynes, including hene
oxygenase-1 (HO-1). Ablation of the Nrf2 gene in

WO 20val1295w6 ce results in the devel opnent of | upRGFUE1089/041172
gl omerul ar nephritis (Yoh et al., 2001). Furthernore,

is asquéat&ngEz%l{g a?rﬁ@g%\éﬁgtgt%{% Qlﬁtg{qge% telg(;g%_glbaé 1sz%ught t p?aysaI r%gjor role
in the uw&@gm@ﬁ bPﬁlsﬁ'i‘tgretsﬁﬁﬁlcé s, H%ﬁﬁ@lgﬂnﬁo%t SulhQeHCd S/, 52008).

l'irubi n and carbon nmonoxi de - pl'ay a protective rol e
[ quuq‘@s k$ amyla‘(eﬁjawﬁh demage to PEOBG fissues, largefihbecause hyperglycemia

| omer ul us ound ng . Bowman
(and RTSFHHE VA oo T R PSR ROM RO FABE dofisesy insutin) is a
significh@medusbaroff bitlitalel Ofeskat €hddiR)kiligeyt Hallusé ambplathy, peripheral
measure of renal function. Creatinine clearance

i's
neuropadsripherlevrsewitive a8d the dFRIopPISHE 9B Aeriah ailqees, bt beal slowly or
not atsﬁ[ 4 511}181% tﬁ‘é ch hl%nc mﬁhéfonlés&d 2Bt S HLAARALS % their ability to
sure o crea I'ni'ne cl'earance. For Tnstance
protecexm loxRlatiey gtess, glartioditatin Wy thatinductien af HOge nﬁpreésllqn, compounds
accepted to indicate |nadeﬂuate renal functi

n, nd
of the 1ayeRtoN ALY P used Inireat@spis HPh 8128y cPMpligy1ons © aijé%’é?fﬁsedAs noted
above%@ala ant)@S?t LB Rl inflAMAHAN &S aﬁ@@ﬁhatﬁ%ﬁeksoﬁ thMRfQiaAre suspected

'eve of creatinine in the blood are approxi nately
to be @)l‘lﬁlalI'XD cén®iboiihg ifgrtensn (thy depdopdedi of Tgpe @ddijbdtes. adiuttbermore,
PPARf{nglﬁglflg[g ggcfg%ga%agol@laﬁg] |e:s| %?&P&I@ e :q(lglo%lgr ],nl rnesggglcet and are
knowd RE, flepﬁ;f iy treatment with certain
oW ﬁg%ﬁ%%%ﬁggﬁgaﬁ’égé%ts gu lggaklsplatln and
r 5})@ affedtrof teatndnt tof dwboes sndyneectalwitedods foddivecBothrths biological

cificadlrg B HATRYR TRABet o BT e Bk e BE SRk Ao VA if Possible.

For ct¥ple, ThRadR! 86 Wi Rhs STREGRRES R UHH @i dr ¥dsBY blood sugar the biological
radi ocontrasti nduced nephropathy (RCN) are not well

cfficaginefeths troaithenhwesfere, can eiosalupted] fpr eheample, Eoolsienatipwaf return of

vent.s Iud| r.ol ed vasoconstri.cti
the ool R Gy ST B, PRRT RS ADER S i Brppeigpin. aso
calledt A@c cANHBASE, mdmcah@;l tor@BhIy bstdepdrameepadf bldbll Uslecose control.
(Tumin et al ., 2006) . Vasoconstriction results iIn
Measygugr & glgl@galre@ﬁgq)mbpv@@@ Fan gV pR edigpsien of b-cell regeneration after, for
C |
cxamESHET QS EAREONETS 1 S B SRHSLAAD s GBACH fBeey o
nemHm@nﬂgﬁmawm and has been denponstrated to prevent
i schem a-reperfusion injury in several different

GORBRIMatR® Araeditisli ng the kidney (Nath et al., 2006).
Specifically, induction of HO-1 has been shown to be

PTRE @@Ih%ylﬁldb RAnd McModi R ehis AvelRGdh (@) ENBBI ®Ir tRating patients with
2007 erfusion al so induces an inflamuatory
RA. Tm@élwébe irsh sigas of thevmgteihetiritst (Ren appeasrn KB wyngyial linigg layer,
with IJTN[ %Pa?loﬁ 'of %qu 4\)1%1 é_@ nggt relgd '\111:61 B{[J&ﬁﬁlegte{%nthg ra?f?cu?ardsuﬁﬁce at the
a therapeutic's preven
joint Iﬁaﬁ'giﬂ]g@i]@kyl 1998). @ubseqﬁ@tﬁl%) maBﬂ)@hagé@[ d lcélllsaﬁqdldtlwir itlseasery cells
The conpounds .and net hods of this |nvent|on may be
are regapgdfigro theodaintngvisae ithen Produen T apmbey &8 clapcaators including the
cytoklgéssﬁl@éfeukn?[elegﬂ 1% whith&3htr Rl 6 "Illlié Hﬂoﬂlg/ é(ﬁ%la%qg’adl {oChbne and
I'S incorporated’by reference herein in its entiret
cartﬂa@& ﬂéﬂtﬂMﬁGﬁ; Wha turhéd)necliosie dseor (ITNFWY) GvHitteplapsi role i 1n 1nﬂarnrnat10n
rtant WO 2009/ 129546PCT/ US2009/ 041172 causes
(Dlnarﬁﬂm 1a‘%98t Pradrandirarers 180¢ Vo8 dendBarpadiohy thacsc %ﬁtraaeapﬁlL Lin
T
plasrn%l H?f' cgﬁYf h%?@ndlﬁg?aﬁrlg?tg f&?ll%lbﬁ?} ﬁltgg Elﬂsl glgmggfem@eﬁlgt%azsggr?&g notably,
plasma rHa.dle (hamtseccm‘ela:te npittletRed Wisdthsy ugively EHapighty af abl DB8).t ®lorcover,
a critical organ or tissue. Frequently such a
condition arises fron1thexgupture of one or nore
at heroscl eroti c pl aques, ich leads to the 5
formati on of a thronmbus that bl ocks blood flowin a
critical vessel. Such thronbosis is the principa
cause of heart attacks |n mhlch one or nore of the

o o o oy .
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10 significant benefits offered by such treatnents,
nortality from cardi ovascul ar di sease remai ns hi gh and
WG 2@nitise@ant unmet needs in the treatnment of PCT/US2009/041172

car di ovascul ar di sease remain. As not ed above,

i uctj on of 1 has hown to he benefi |aI in.
synov{pR G (-90s Sl do P Re i iR Tt ol aRuE and ibtplgfic Teatures
ofRA'(KéﬁﬂeSetgf 1*6@21116&%%@1 ooppve been clini cal ly

correlated with el évated risk of CV disease. Conpounds
ofn mlgmilnyoents, @‘tre cffbess effothese mag tberl proipBadmptery cytokines are

balanc&tfiebar 8 Ygagefyn (Bf E\éeﬁ @%ﬁ\é{a%h%w&eg &n& (agggdlgt\o/rays ‘f:actors (Burger and

Dayeral 998) OBled §15@iSicsnce by RIgE b%ﬁin@rbalaﬁy@ﬁaﬂ@@tﬁlted infjavalile A patients,
chronic heart failure, stroke, subarachnoid
who hpehgydlisalgacreasael i Exerethesiggoutrthe gpwnfstcus ermre 198 didisasach peak

in fev&gtq fgﬁ{)p%%’? Pﬁf lﬁ%ﬁllle%ffegt\éteoggtoln s%ﬁpcgﬁl %ﬁﬁ‘g P&) 'ilrﬁlg eﬁ{ﬁ B tor has
been 1é\ﬂﬁﬂed cadricdrand 2ded b AedhdSIL-Wid e ptokr Sntlagcﬁﬁgtmﬂr atagch dymber of the IL-1
ref.erence herel? in its_ entiret D abe-es is a

gene B Eanugh £6 @l HIPR tiEr 19eds B GRLes, fine| Ratwrat geceptor

antagcfn‘?ﬁ %a@tcgm?ét(?§%tﬁtm NGk %}{ﬁln% 8y M‘EOP ?ece%[m nfdaéé PFSult, blocks
may resul roma |lack of Insu 5@ hor none

the effeh@atof MledulAatmebehdt, 1998)e Apt(ada dﬂOdoﬂdwxdesaM@Lﬂtra oy dk needed to

block %—ﬁ%&%ﬁ{'l Vl?qrylge%grsjlsﬂu?\aa ocfellﬁgsgiqlt%i E(Prgtplaqs glwgw do not appear

to proflh@Bagh A -2RSOcButtba6OHe cBocts BF ARG r(FMrestélﬁ 2fLNY199@; Fujikawa et
hyperglycen1a (abnormal Iy high |evel's of glucose in

al, 199hk bl ood). Most comonly, such insulin deficiency
results frominadequate production in the islet cells

HoPsarivdiqparthrgias. In the majority of cases this arises

from aut oi mune destruction of these cells, a
c@hdb@hpmnﬁsammn&ﬂuﬂ&mﬁﬂﬁsmnchUMEUMbémomatﬁndkﬁhegpsumuswﬁh

. hut y. al so be. due ta sical trau or . so 0
psorlaEsL@ﬂ;a g u?’awts@slsnﬁ@ I ﬁ@%mame, endheR R Ces "@ﬂ d(thF%{fier with a
preval@@éel of lbf?@%mAf)ﬁI%%n{a@a? 208 c\/fepah@nt’s Rt ﬁs@n@ﬂg déjx%ldi)oi characteristic

absorb gl ucose proper resulting in hyperglycem a.

form Gfftvirthriph éro rensaveias pktmmm(Cdsdmms uioPp; Josss etadnd894; &mddman et al.,

1995)%%5&{6;181@# %fblg@ é)ggsg{qt:,]\%{t nog%tsstyg]k nﬁ%;amm E%BP ing tﬁ?]d | abet y, siln psoriasis
preserAS SREI Abed: M irg bﬁ%hﬁ%t@ﬁ@be@ﬁﬁfti&ﬁﬁé @;Eace@@ﬁ&istdf M€ skin and
2009/ 129546PCT/ US2009/ 041172 is associated with an
joint disshpatiriadmoay ese/atlQ8 X anddthpissie attpregrephihepiationship dggtren nail and
i e deyel [in
distal 18tepﬂht%}/an cdl B }O%{t 18%_%? a(?no P ngj Y gg%e W’&éﬁt,h 15%@ Although the
1nﬂanﬁ11hatory2[ﬁ@&)sses Wthh 1k ., eﬁllla&d@&ﬁslodisaiﬁdemtnheldaﬂag&l immune-
to many tissues, |argely because hyperglycem a (and
nmdwﬁ?ﬂ@&l ﬂfaﬂp@W?%% can result from excessive or
Y 0 I .
PRt e SPPE01 L phBRH bty ity Gfflctorized by the
associntédr nd pahﬂ”lnys amda ipeqimisadndneas mghlyed Rerai q:ihﬂ'ect@lentity distinct from

vasculitis t ul cers that
58 S AT 5B (R OR IR, 18 S B e A% v
that BQhLLARL LORSMBE: Yrabslcas, pBafeause Md tdMidal aRbiutdsy v&tlﬁl other

protect agai nst oxi dative stress particularly by the
Spondylnehmlmtop@thlesf(Sp@s)l ee)gpm@sgf dmeasc@ﬁb@tumpr@fe atkeylosing  spondylitis,

reactlve aﬁ;& I‘[18 él{lﬁi i %rog?thgﬁs G {tlé éWr@t[ ;ﬁ%? gﬁ 'ﬁlt?r%oglggiha(t BgﬁA bg ongs to the

SpA gioup BOOG}cenelr pathed | Mfthamidbicen ot Pudofat IsviRli&t de®Snstrating
the liver are suspected to be primary contributin

Wldespraéd epthesitis inHbe.dedading Metbup notgpdMr(inagletee gl 1999; chGonagle
Furt hernore, PPARy agoni sts such as thiazolidinedi ones
are capabl e of reducing inpgulin resistance and are
known to be effective treatnents for Type 2 di abetes.
The effect of treatnent of di abetes nmay be eval uated
as follows. Both the biological 15 efficacy of the
treatnent nDdallty as mell as the cllnlcal efflcacy

o o o T 1 o o o o oy
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synovial fluid levels of IL-1 are correlated with
various radi ographic and histologic features of RA

w@ mbhzosed al ., 1992; Rooney et al., 1990). PCT/U$2009/041172
normal joints, the effects of these and ot her

nf | anmat o t oki nes, ar.e bal anc by a va
et ol GO T PRGN B R CHAPY ARG D by oS ot b elrist cvents
occurﬁre%iglgtflﬁ es%q gﬁglggﬁg ,bloﬁg geg%?dae;ﬁgg a;ﬁg gﬁﬁ;@gﬁgﬁ}p&eosfplﬂeh h$ well as to
artlcu]pasyrmwtgs whtro tHrawndamgd enthabesi are rcéagjég peripiarglejoints. However, the
t.hrou Pr.i eur. 87 Af t er, eac
ink bgeBt ARG VLB RSy ip SR g Loy G R, as Psa
can prebent with faiNBctédg&RoUShaRSnI6T foent il Serh@g tvith RaiiblRe@drees of
i sol ated, cloned and identified as IL-1 receptor

severiyntMyonli & al.¢ 19991 Sederand efravn 3980 Thuseother facien enusthg pysited to
) a

o BTl H9E) o b, DA, 09,04 PRI YA Gion o

the HILA-BR 7f raolcbiln,divinigh ts:)sttoymsr dssddiatdd weth epiad dSeaB):ihavaSbean identified.

result, blocks the g % ts of IL-1 csArend et._al
As a 1@gg§queweidt regangodif (Fujt dg dmar the qipcas¢ rrga%taggns to specific
pathoéb%ﬁdﬁfécﬁa‘i’uskﬂhso 1éﬂ-rﬁlea§§c ﬁﬁ@ttﬁevﬁbe%meﬁpﬁ\@ﬂﬁ§ corf G 'r@Hlams largely
s 1solated from patl ents wt do not appear
ernplrmaloduce enough IL- lrat o count er act the effects of

1%@1111&,':' frifég f?xléen%%tg?ﬁ??q %1 gene 1C contﬁa#étif a%ﬁ%ﬂ%lglogmjf%? g% PsA (Moll
and W’ﬁ%ﬁwc@ﬂ’)‘ OthcB dhPOEN tih @B rP ForSE Gf fhritis 84dhNds ankylosing
ients With psoriatic arthritis. Psoriasis is an
Spondylmtﬁsl andhdicomgtoah arthitol, pfeethawghy ¢o élkvena dPwpteaegenoliq basés. However,
the gegét%e%(%mi)go?l?%gqfs%égbaé |68%ﬁ/_\§8ﬁ g{r {ané a*s&ersl Sf?zrosoévgrfal %}%%qlnesnf Rere is strong
ev1detft%tf511fa pérketit Ipaédlslpasmsﬁv(epainamatato% figat (dyadisknhe QR factors that
Jones et al., 1994; dadman et al., 20 1995). Sone
are imnoEAY; e dpyedenmant \of ths4y elmougly s eould pegepbhBpAiag a distinct
| |
discast IS hMih i %0 B pRERIAE bScrB AR By hhhd arsthAfthd ankylosing
spondelitis. Aésar, Pk iitsclAizchot @ihnimogdémeas eor(d@iackimeny aetbuabubgrd®8 K ve been
and there is a topographic relationship between nail
PrOPO¥d di stal i nterphal angeal joint disease (Jones et
a .
ping{:eg%%g%n?/&\?[ % | nk s%e beélﬁgélRHg@ j ol h&fr& ﬁgg%glgﬁﬁehadl et al,
1994) raedayﬂovail uRiid Rar@ach eaafyne97)2 Ruedit atabdhgyatshowogypossive benefit of

cat ed oriatic hritis (PsA
anii-TNFREHTGeT h P%?ﬁéé@%a%r 1 o%@iﬂﬁ ynd A %%@ylbtv Brandt et al,
2000)@ssoci ation of arthritis and psoriasis and was
recognized as a clinical entity distinct from

ghritis (RA) in 1964 (Blunmberg et al.
L %Z‘%f%&@'rg‘guem studi es have reveal ed that PsA

| ) )
I
reactlxg’r atpitef Idreeasesrtitatl(Reanmid sectankyt osjoiig darnage is unclear, but it
pondylitis, reactive arthritis and entero
is hkeéy tth"i‘tl eytekingy pliit criticgl ggles. ThemAE Piswalehad hrﬁﬁ@%@ bighslevels of
mrn BB 4R D3 ACED LY Y6 SABR L
et al..eronestlilagk enat,hEo2i Sﬁh@tdleﬂll Ps3bgchiagkt <RAV.( M@ Kaghie er al.,

et al., 1999; MGonagle
1999; Rifofgns o4 6 RS bjgzewﬂcmdwzhaéﬁ shpwn rejaggg)predgipigance of IL-4 and

IL-10 304 (I‘r%]laﬁ&ea alcié of%ﬁ&h}e%& butndlRicBRER. fQ&?{léﬂb@ @NF %Qgﬁ R ?ynowal

est events occurring
membtahelqShigor enamdalonmgy mnet ANK99Dsing fluid ($1© (Mah BLa/. a@%@h{lm et al.,
as to articular synovitis when the inflamed ent heses
are close to peripheral jgpnts. However, the |ink
bet ween enthesitis and the clinical manifestations in
PsA renmains largely unclear, as PsA 5 can present with
fairly heterogeneous patterns of joint involvenent
Wi th varlable degrees of severlty (Nhrsal et al .

A NN N A NN\ o I__L_.._
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It has been argued that clearance of reactive
arthritis-associated bacteria requires the 5
wpeodozssson of appropriate |evels of | FNy andPdMBES2009/041172
while I'L-10 acts by suppressing these responses
Autenrieth.et al., 1994: Si.eper and. Braun, 95).
1997) Egefﬁtlyelsa r}“éé’@ﬁ%ﬂtﬁ) FV“BVF%W@&E?‘H%%t?’idrﬁE‘%HP? g&g}]%gtlents. A lower
level oY1 !ﬁﬁ-%cg%e%re@ifon lik b2t 8O NG tHarPh I@R%aﬁ@ﬂt? adRES Bpé?latggéﬁed after
(de Waal et al., 1991; Hart et al., 1995; Chomarat et
ex vivabtimulh6&G)f mnigphakl bIBOH ynobyniklae ktls (PBAMGEr @riwn @talall 999).
1993). 10J. Enteropathic Arthritis .. The, conpounds.
aﬁﬁjal%éleﬂba@us thah cearange At FSRU Hagr IHE ISR 6 it fegires the
[ hi 10 | :
prod R PPt (A i Sie IEMRL R Y supriesppe these
resporispd (Aunomdah v bbwEl94dSepasas] Bradb) 19250 h Thsl 0Gs ahmegslatory cytokine
ig%seaie or ulcerative colitis. It alsop can affect, the
that inibifrethg somtbssis Of IIEale snd ANE-Y Enrastivased macrophpessi (pWaal er al,

N Lves tdae. ' ral ;o U |0yt -
991 WAELVES 18, PROARDETEL LA Sy 12 SUPhLY LW R s .
1993)commonl y involves only a fewor a limted nunber of

joints and may closely foll ow the bowel condition.

J. TRhEerosstMiSALFthraRPr oxi mately 11% of patients wth
ul cerative colitis and 21% of those with Crohn's

dir§€8SBpoutas a8y RRYAIds Deitsis GRREHG Indy BRI fsed kP t@fn@B&tients with
non-deform ng. Enteropathic arthropathies conprisé a '
enteropath|ce etthmts. of Typheadlra¢ndéropathiccatiditisi i) vhatrs 20 @iieatgn with

) link to at hol . These.condi,tions include ..

inflanl o ARGEES L it S PR oo R e G gt Tt also can
affect RBE tsBink ndEsagroiliadhjo@dfl.| BatePphiN elthidis GRORYXE ARapt@pheral joints,

Yersinia species, Costridiumdifficile), parasites
usually & the lowgerrastigipiteisdach axtae kpeslor nklys elh camawghnavelves only a few
Coo : < b il Y '

or o IFURCAGbATR jofirs ARE A MRS BR00n(I XERERBE! TS Wokurs in
approxiffakeyirboartyp akiowwe witthi f sty e doBB) andP i o fahewdi wiitlo Gsotamfsdiscase.

di sorders include 25 intestjnal bypass (jejunoileal),
The sygoriisis peneradly| sehid il ionifIpliRe. di sease, and
c S JULV eS R r :
Tﬁléﬂe?gﬁ'glgéd %gg@g h%ﬁer%re%ﬁgpd@éﬁ ryto Ll?csfgilﬂn ven te;ag%tdrlrvﬁ i bdg hitions that
share ushuk ftorGl pathdiony. pdbdésendomdisionk idétdde Jencane (2e., infection-related)

.rheumat oid arthriti JRA) termfor t nost . .
arthrily S8, B b Shin GE-aSERPIE SaPionShent RUPERDTS: oy specics.
Clostr‘iiéﬁ?i? Jipitey, Pradited Qg%s;eﬁr fo%% &b 28RIRY Iﬁ%}{i&’rk‘aginata, Giardia

anmat i on and hypertrophy the synovi a '
lambliore s camis s [ubvdcaidesm 6vertdsppsdivput sricsicppt and npoedglogrthropathics

oG0P ATRAECTLASI R O44HTE SYOOTYIRASe: 1o s

intestigdlt Byjabd $jepmdilod),] antenis| eclifdi Ovalshl Waplardiddase,idhd collagenous
__Eur ope. Bot h i nnate and adaptive i nmune systens
colitisyse nultiple cell types, a vast array of cell surface
and secreted proteins, and interconnected networks of
Kpduvenile RiemshateigaArtheitiseedback 5 (Lo et al., 1999).
Furthernore, while separable in thought, the innate
able acrapounde and nypshanls of ties inmronen sypgtbemsed or treating patients with

functjonal ly intersec (Fear nd _Locksl 1996 e
IRA. Jhtegagpi R g u B don e el afhs Gt faygehris in
childr@R1 Bt HpAEE tbi KEhily ORINBIEY IcHaraekBY @ by t r@HE inflammation and

unders?andlng of pathogenesis of adult and chil dhood
hypertrenhys obf thehpwravial amembrancs (Thar fermgoverlapes bak . is 200 Kpmpletely

10Pol yarticular JRA is a distinct clinical subtype

characterized by inflammati on and synovi a

proliferation in multiple joints (four or nore),

i ncluding the small join%zlof t he hands (Jarvis,

2002). This subtype of J may be severe, because of

both its nultiple joint involvenent and its capacity

to progress rapidly over time. Although clinically

di stinct, polyarticular JRA is not honbgeneous, and

- o - r . a o o o A -
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30likely to be of significant prognostic val ue.
Recent efforts to identify predictors of poor outcone
WO poogardsys i nfl ammat ory arthritis have identi fiBCI/US09/041172

presence of RA specific autoantibodies, in particular

ant i bodi es tawards «citrullinate ept.ides, to he ..
synongoiye; WL AT IR L ¢ S0 E e P A& R bV s Sl rarthritis and/or
juveni®aidiopaiifd £A0R1sIRERARKRCT/ US2009/ 041172 i nf | anmat ory

arthritis cohorts. On the basis of this, a cyclica

cBothuinhitp ané ddapsive e OSPtetha uschmphiptiesad] typed atvast array of cell

e P T S e e
(Lo e, i1900P Farnhérbelt, eshiltasepeBR 6 hBoMEht, ahd tnsRedidl ddap@rdwings of
~sensitive for RA can dlstin%uish RA from ot her )
the imgpungsypamHre Sunciipepl yantesweedt Fearoy apg bagksieys 1996), and pathologic
per.s| nt., ' oV tj f ese o)
evert FEREhE] e (HELPTLREHE fole B IR, 1B tfE R ant 1o our
underamidiiooli @shageacsid demlutteindahibh@d formebhchraniy ay@atis (Warrington,
Eri r to clinical synptonms suggesting that they may be
etal,¢@9Vective of subclinical inmune events (Ni el en et
abolyadidfidr JRANAPAAHRNLGYES suBlyp@! chars#RP3¢d bW inflammation and
Amﬁ??os?%é Spoﬁﬁylit%s 1the %5@%56%3% and neykgd?ﬂgglmlan
synovtahpsliferegort inonultmple jomtuded dranort), eatfudugg thatsimattjsints dflthe hands

arvi€PRESIRG spendyvlifig (A (s e di sease subger W LhiR . o
involveRRRCYAP At (paRat BY prépatdsenprilpiohvectiag. \Mﬂaugﬁl Qlinically distinct,

various subsets ‘of spondyl oarthropat hy have di sease
polyargiciler dBAels nohdomeeenaois,candveatignid are ire discascanegpiifagtatipgmage of

bacter.i al jinfections to inheritance. Yet,.in al
onset, it PHEFE Wbl TBFe S0 e B 1 Bl spoctrum of
variatid¥ i@ theidtlvel dfitBe ind@undesPinfRninh@orgaitlayk eat Barcadduy in this disease
differences seen in the various patient popul ations,
(Jarvipgdf98)of t hem end up nearly identical after a disease
course of ten-to-twenty years. Recent studi es suggest
L.t BarlydnflammagoxyoArthiritiscal di agnosi s of ankyl osing
spondylitis from di sease onset of disease is 7.5 years
( Khanomi@9@} and hedtleods axfrehis inidinten suaydestsed fattraahiag patients with

ey SRR TR BET N G5 Gl ELREB 35 0 svopatic

is simA&0Ri1y DR BRIt oREscdf disc@R0Ns a RBult, ASisiotted deffic @R tddistinguish patients
system c i nflammatory rheumati c di sorder of the axial

who agk at aslopfl devdtorarg fict spere aadt neaskentetyapvitiathat deadattp grasive joint

il iac.joi . t he i r I Ly .o
oSSR RS o RS, Syl S gt n oo o
target GREFOPN byprppriatpIye krdhtin LOhdiirSssielyC ob@ mithexbsife aidch@Uirl avoiding

structures such as the eye, vasculature, nervous . o
unnecgs}sgrtyetm(lcgﬁ dn @)g‘g@t}t% Wﬁtﬁlégpqensgif-lgyg@eﬁ;‘s?@ég Ljwrgnpglinical criteria for

s UELNE ooy S BB Pl LSS i ot

diseass tandnghditiasd onarkérs dbfndisénst etinity cuncthias tjoaorpeaits kinti 4cute phase

class I (MHC 1) .HLA-B27 . all lin and Taurog .
responfggﬁ)r}otﬁ%_eﬁfafe&t@q% P@ﬁl%ﬁ%ﬁy 1O P’ PP tepm gshdfarrison et al.,
1998)! i B2ardftersi BNEQALET REGRAURRRS cldn®s Q&tuﬁ‘i‘ﬂ% & tHeOsyRBHE/ are most

' chronic pain and irreversibl e damage of tendons,
likely ko praofengraficind prigsostandlisones (Brewerton et al ., 1973a;

ewer t et al.,.1973b: Schlosstein et al,,.1973). AS . ..

RSEE EfPrSho, Hontity P ARioaS Bl aoT oSt s bh g g arehriis
have iAPRITE B3 HEdie ARG ASIpeHIfid auBAntiFRRE&! iV BardictlBF hiititfodics towards
~ _psoriasis, psoriatic arthritis, enthesitis, ulcerative
citrullggiedt paptidesy ite abg exsprsied ovislagresiver angr awrFisend disease, in carly

in which case it is classified as secondary AS.

Typically, the affected sibes include the

di scovertebral, apophyseal, costovertebral, and

costotransverse joints of the spine, and the

paravertebral |iganmentous structures. WO

2009/ 129546PCT/ US2009/ 041172 | nfl amrati on of the

S o o s N o o,
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WO 2009/ 129546PCT/ US2009/ 041172 N. U cerative Colitis
The conpounds and net hods of this invention may be
woizwd/12%e6 t reati ng patients with ul cerative cob@T/US2009/041172
U cerative colitis is a disease that causes
t.i.on and res, cal ulcers, in the linjn

inflanfato QTS GO e 301 (06 DoFRET 1k Pt ST RFPUA (CCP) has
been RSEIBHEd kd a§s|ﬂ@ ifh @fet MBh @G tion off %@rc@ﬂaﬁuwdlets N8 paféMRNera. Using

but it may affect the entire colon. U cerative colitis
this approa¢hy theé freetcace loé asltrdECPlanméleﬁmélaemelptshﬁwn tohke epepific and

sensﬁwgf}‘o%ggo Gia (i&sd nlgglaﬁ CI%’)E f?q] 6t}er pair%&paﬁ Cerax?% Ig\e{g p%?elni[iglilf predict

persisichf, lcasEiet yabvitBkefort fees€ 0LRBMREIBE Y SRl Hani€aY Snipdrtantly,
diarrhea, U cers formin places where the inflammation

anti-ChRs andjliodieg arpeofic) dafeqtalle iy serfe mesy orparst piory [ gHigical symptoms
e I| [
sugge& n% t%afaﬁlgg %gﬂg %Fﬂ%? gg ;ogghﬁﬁgﬁga!l ?}ﬁ]ﬁl&’l ehf'gt?tg I®ﬁ§gn% ef g{., 2004;
Rantaphaslealﬂqﬁsﬁdmf., 2H33e inflanmation in the smal |
intestine and colon. Ucerative colitis can be

Mdmli(yp)lgintg slﬁndyﬁtgg}ose because its synptons are simlar
to other intestinal disorders and to another type of

| BR: c&MPEUNS aflll $RARRIs BB MvendbS 8RS Dedistd edrSrdatiREpatients with

ul cerative colitis because it causesS inflanmation
ankyl%@tgoarondfb'hmﬁ nPtSneS b ritisesd paisetgithin mbg@adeodmwesclasslﬁcanon of
spondgllo?ﬁﬁr%gahtﬁy f I@ é%ntg ? £ OCt%dC‘%ﬁP tl:lenvairﬂo%s R L Il égécﬁrlloa?fhropathy have
dlseasst aﬂﬂ@iles dugderumftch avge ditfeesit mﬁlgn@rﬁiﬁﬂl Bact@’iﬂl&ﬂ infections to

U cerative colltls may occur in people of

mheﬂf@ﬁgﬁ adet, Bl seherows: 8k erd sl 0 thedigeass RIGess 15 axigl arthritis.
Doy Sl S5 SASEALY, 25 10 55 e fons.many of
end upl hsaa*b;sﬂent[dab eftatd discasolcotiiss oﬁfeﬁleottS/emt@ryearsd Rememinstudies suggest

equal | ears 20 to . run in i es.
the mepgdypg @Eﬁ&%ﬂ%s %}%@éosmgc@%@c’ﬁv@ ff&%l AEsFEC AMsehpy disease is
7.5 yeQﬁét(K'BQHewb@)/ eTll?e%@ RarRE SYi812s sJéé%stnfﬁﬁtth@ %Hd?foaﬁﬂl%ﬁﬁt}ﬁlés $nay have
that the body's I nmune system reacts to a virus or
prevalbla@t cémseumtkbly OEdlaBma‘gncbmtqueldfldeammw 02003p Doken et al 2003).
i nt.estinal .wa 0 th ul ceratjve,col.itis e .
%ﬁolﬁ ﬁaﬁhf?ﬁl%éysé?mkcﬁgﬁ?fﬁw%éy RrUMatc disopdeg ok tﬂ?)er %Xlgl \f‘ﬁlf’fon with
or witKk\@WxiMEE e nidMes&addHIOSABoIITalc §Sinfl B d 3h& PsEare prignarily affected,
result of the disease. Ucerative colitis is not

but hipsndethopldep fpinensnd &salcomnsxnﬂse@gnﬁwréemt& pw ferjain gxtra-articular
structift&{ gu%'hrllsfﬂ?eo gse (\)fglscfuf)a?lge pt{e(t)v s ster?luan({ ngaes?rﬁmteas‘t}%?rss stgﬁlyrnay also
%rlgger syanOns In V como

be mvswmt ansctidlogyl i€ e‘nbaw:t\mlly thérBt‘éo@l(Woa&}d\thU ab9patatinasmd Taurog,
oody di arr hea. Patlents al so may experience fati

1998)wé1i i§ rongigsslssq%%i with fspeict élstqceemaqlbli}We@eﬁSﬂg(M%ﬁ 3) HLA-B27
allele E@aglﬁl £ S'Ib‘]ﬁ%\/ﬁéflb dSASaQﬁ}e&yﬁlrdi asfs 1n’%§éjﬂ111 ?:f{heﬂrfhfe and is feared

ent d synpt ons. ers
becauser eftjtsepiterftew ar caust oadyicdpadm i &‘revﬁﬁslllﬂe damagﬁjoﬁteudms ligaments,

.. a m na cra ve coliti a SO cause

fonts GG GOBRE RS G HGTo ¢t 1 Srov e F oIt Bofchifptaye! al. 1973).

AS mhi %Euﬂhl@ﬁ‘@%ﬁ ik RSRRIbh Switlf iah&thES Fotm @f‘g;{( &I&ﬂﬂropathy such as
sclerosing cholangitis), osteoporosis, skin’rashes,

reactivan elirtlamtesyi paoridges, Q]serla(tm)wghmt@( egﬂre@tmhylcpuaum @nhtlsgclctumble bowel
I ent.] st

discas3gted B ABeER Db FEA 1t shet b P BRO RSy occur

wWirepicilie themeecs ¥ute Mduidedder &sdoRbitesrmiah&phykseul Ot dedvertebral,
parts of the body. Sonme of these problens go away when

and copfetrarfiveis siois tafefiicedpine, and the t paspsuighrabhasimeatous x grctures.
and a series of tests may be required to di agnose
ulcerative colitis. Bloodgtests may be done to check
for anem a, which could indicate bleeding in the 5
colon or rectum Blood tests nay al so uncover a high
white blood cell count, which is a sign of
|nflannat|on sonemhere in the body By testlng a stoo

o I T 1 4. a .
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30 di sease. Crohn's di sease synptons include
intestinal inflammtion and the devel opnent of
WO poes29sw@al st enosis and fistul as; neuropat hy BET/ES2009/041172
acconpanies t hese synptons Anti - inflamrmatory drugs,
as_.5-ami nosalic nmesal am or :

Il Ege 96 B o e Chr B Gip PG i e BER M s s ligggmentous
attachBleheSHoREtL, 86 hisy O %ﬁﬁ%ﬁﬁ%&s'd’i‘se% @8R 8l hrog, 1998) -The site of

WO 2009/ 129546PCT/ US2009/ 041172 | nrunosuppr essi on wi t h
enthesgtisc Isogpomi toebd nfliwated byredadyesnedlisc hanphooytepatidepal gmorphonuclear
cells. Eﬁl ﬁ]tsf%g{}naté[%ygﬁgrolcens% ggqg}ler{][ y 1resul(’EsE],nr %ﬁaﬁﬁglebbralésv %rlmo Bony ankylosis,
(Ball, dbpgmashi mo@nd treatment tools agai nst Crohn's disease

have focused on the central role of cytokines

( Belied rhagnogiool; coramopobREABYFd SHRBLOYLT 8isaglen atibgied & more

€S I r-

commih v PERICRHH A TRl S R St BPBIRL L BR ABApHTAES oh RahtPsien of
AS. Othieecatioansymptsrhe ivdldewhadnic paituatnidcaiffness inothetlb®@er back which

usuall? g%geﬁ/ Id@{;{ o (téxgh%re@?ng: 1|[s ipqu%lttogtlﬁé B%ﬁq@afg;h{éa g%l Ced h n¥ost symptoms
begin [ffpﬂfgclﬁ B aﬂ@{a@ﬁﬁlﬁ&a&{reé‘ﬁaﬁ{egm fv0lvE rtﬁ@HééRCéﬁtdelﬁx'g ack as well.
epi t hel i al I n Rog

, and fIbr sts (reviewed er
Aﬁhﬁ&ndwyAh@uEpm1®98¢smhm¢mwnpnduﬂkb869m@pt@@ﬁghm80ne1nﬂmnnmﬁom

t oki nes are o-.i nfl tory (e..g., TNF-a, IL-1(a 10
and mlh 2o Gy s Ph oty T Bfteh G ity s i £ or'y
f @Ré Qhost Litdghdnt pebhi@isionr B b"’d&k' pdu’ﬂf i)lﬁnl'l‘i@éa@é Yeah eoe%m atypically in
IL-1 receptor antagonist, IL 0, IL-11, and

periphTt-jo®ys, chipseallerin elhildiren ﬁ@@ vaén@w einld apredyn avithupoitte dtd (anterior
uveltlsc)ogsgﬁglona earlr}]I sty?n%ltémse ;]; m\gns léllpedgﬁmﬁeﬁ%f Iglﬂe&{ ggpgggm tﬁpon¥ diffuse

I ons. cas ase,
costovetemal esvotentant loat-ans f@‘ﬁerT e aftbretia Svwalght 966! @h&hnemia.
into the bl ood circul ati on, TNF- a, IL-1, IL-6, and

Recurrent Backrnaithr ofticragtyrpal @d o6 3 §aryglg ingasihl yisigy chented gomplaint, as is
rnormﬁg LifEndst ’1caﬁ>’ nAkQRh 'bg?i{:tnqjcy A A or blﬁh}e&%r 'eg&§ back pain
can have angi ng ect’'s on physio oglc systens
and paraplinad rugelb epesnd evs| aymneddgrecheikgpbiid 8bsmcanid uhtr&’/a&éd patients.
thyroid, and neuropsychiatric function. Al so,
| AR esns Qect B ' Of Papieniy Recurisit gy if-limited, acute
. e, e
iritis %ﬁ%ﬁbﬁl{zﬂ{nm%s geirl%' ééa grojcé%tgg hagrﬁ %ﬁ%@ Ac%@ﬁg{ Y& ﬂn%aﬂr Qﬁﬁdn 'Ne%rologlc
signs @dn pcch@i@ﬁall}Drasnh dragn camp;resglgg8ad1bulttlss@esd{ajt@aya¢ra:bral fracture or

t hat oki ne profil
subluxifody it o B BB e (B G el SlgRutarneCe Gegifg) urinary
1ncont§ﬂ'eﬁbé‘ Qintth RB&S SldRRE Kin®lre@hl scdB88,- and absedde€dF NBUMS jerks).
t hat have been proposed for Crohn's ‘di sease i ncl ude
Cardlmﬁecmem@flfevfatlbwndmlud@ mﬂa msafferensy sangnag perigarditis, and ECG
condulctrloa Io?rgllgl(llki)tldatagf\srjn(ee %YP' lenld i 3 Conve{)t Iﬁ§| egnzégs?nally with

cav1taﬁd$ldth&ﬂﬂhu§ be ixﬁﬁ&ken\/taflTHth& zam He acﬁtdplz&ted\fghﬁ&ageﬁ w1th9ﬁ§ergzllus
Rei mund et al., 1998; Lugering et al., 1998; MAl indon
ef\Sas charpgggzed by, learqn Bdepte hﬁﬁ%dbf astine Seendyly plsernating with

periodf#E iRkt SNy 1A B RER Phond: BORRRSRITphfrkd Bsules in
mlnlnﬁi acho disalality, an]iQﬁTull med@nnlvb émresnd@pltabaqk siF8ibys. OFhssanally, the
unds(ga¥ be used in canbi nation ther%f%/ HP
Coursec GFF0&nch PIOgResSiyF e B HEING 1§cIPr8§?}ln§e efARwtikERg deformities. The
progn@s@@ [ORELk ¥ aﬂa'ﬁ%ntts Nt FRREoR GOy fordhs ?ﬁéﬁ)ah@}ﬁ with secondary
focused on  east partially eradicating t

amylopdostseri al conmmunity that may be triggering the
i nflammat ory response and replacing it with a
non- pat hogeni ¢ community. For exanple, U S. Patent
5,599,795 discloses a nethed for the prevention and
treatnment of Crohn's disease in human patients. Their
WO 2009/ 129546PCT/ US2009/ 041172 met hod was directed to
sterilizing the intestinal tract with at | east one
antlblotlc and at Ieast one antl-fungal ‘agent to ki |

o a1 o o o
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10 SLE. There has al so been no known cause for
aut oi mmune di seases such as system c | upus
W@eopphzased osus. Systemi c | upus eryt hemat osus (BUEYS1089/041172
an aut oi mmune rheumatic di sease characterized by
sitio n tissues of autoantibodi es and i nmune
N. Eﬁ%’ A 8 P |ng to tissue injury (Kotzin, 1996). In
trast to autoi nmune di.seases such as and type 1 .
dit 4GS BRORSS g sthase i e anenet {pay W&S%&Ofrﬁﬂaﬁgmﬂems with
ulceraRORBIHRY SURRPatL "B i Yo a ANDade! BaClauSdsCidblarhmation and sores, called
mani festations are diverse and variable (reviewed by
ulcersKiotthe hnmgebf @dj@tge 1nt£9tg®) Tlﬁonﬂmmﬁpbleuswdmcgas irethe gectum and

.0l nt.. pai n
ower 6 of Bomictn 20t Hearir ekt 80 o qTiebalifs P BTufby atfects he
small Efﬁégtl@l@tek@é’bt fé\t tht Rad Qb&RM, @ﬂfbdothe dithiSR eRUAMUNURERItive colitis may

pati ents who denonstrate severe and progressive ki dney
also bengadled captiis of ectitsquil he snflaremapyn wiakis i Rolgs saeptpfirequently,

sl B SE S RS, U A OB g

colon;ttheuleeisibidey adtl pestvse pas.t est avail able, is el evated
serum | evel s, of 1gG antibodies to constituents of th

cbllqeratiys| e@ligis is oh indlanapaipnyebaw ¢ladigeate HAD ). ddonggneral Tame for

diseast, O8L CAGE ARMATRAEN Lt 35 S ini SO TN QTR D BTy can o

dlfﬁcuhaia) diagndse bmaﬂd&at&jwmqbtomﬂmnds sofildrupusgher intestinal dlsorders and to

anothegtt fullBigdgrj)fll L (G I%Hérb%&gi:a[asg Sirg romal?lggrla‘p%golhtls because

it caus‘é@ ﬂﬁla&ﬂrﬁﬁldnrhe\éfi‘ér%tﬁlﬂ SheCiARLH A r\%ll"@[lk& G}Bhﬁ §1 8iskdsERQWLIS occurs
 ood purifying gloneruli becone thickened

in theacsmraét Intesgngnalthoagh pit t ¢rel hlad eicde iofthgl mneﬂluleaq)phagus stomach,
nb ranes.,. The, di sease is often chronic and

duOdeBnggeEgseslP Sl apl??ﬁ;‘}”‘l adenus- avent ual renal failure. Q

| Uldekatvke ecoBav@haySydeds @d’@eﬂﬂ@ of QP AuAdsut anekt BteR bl Statf between
this invention may be used for treatln%Opatlents Wi th

ages B and (30, taabless Wntlgrthw@% agpBSp. andeg0i £hgdren and adolescents
¢ L. di-sor ra I

somet[rﬁ'% I%mﬁ tl}f (Lg‘e% ?%ﬂc%g e Oq.]ﬁl gﬁgéljtsn g%gﬁggmanﬂ% egqlﬁgllbpand appears

to run)io Yo@e datullich oitboaing aleam what &&Eé&:ﬁlﬁér@dval\tdlhlsﬁlbgmmd ibaahdne have

disability. This syndrone is not a honbgeneous
been Ryt dbF moshpepslar themey 20y the 3AEPETRUL HEGIHIREHSO a virus or a

bacte tbg 519 0 géngq}{ﬁargﬁlgﬁ dﬂj é Hl%&tlﬁgl &/Qﬂe %ﬁf%l% With ulcerative
ynpt om arr constipatio
cohtlsplw\zn abhurrna”imeatnffehe; eémofunt alystemd bmy dmmmsdo ﬁorckncazs whether these

f ever ht |oss, and r.oi nt esti nal edi ng
abnormplESSedfy RS s 2 estiar aleﬁqéb%%?edifal@%% cooglfiy) Bgigtecaused by

emotiéTRARlistREs bR k&GRS0t 5&@5&%@8&9&%0&0&@% &fult §Rdsk ViIBE s may
reduce the severity of synptoms. IBSis a 5 conmpn
tﬂ&xU%@mﬁﬁmsnlﬂmmﬂ@@gh its preval ence rates have varled
I ene | BS af fects out..15% f US adu
ol PERL By e Gt gy Vs, 3% BRI AR fnd blooay
diarrh&® anitﬂsatsl A&y ﬂia?texﬁérlencéz B0dhe, weight lobBRsBOE appdtite, frédtal bleeding,
bet ween lion and 3.5 m | Flon Visits to

and logh 9§ b@qisaﬂéldéai@ﬁ nygrgnts. | AbewgthabinefypatisntsHavesaitd semtems. Others
C 0 o] ag 0 n -
suffer @&{Eﬁﬁf oLy fe@gocgy daa%%tﬁg,grgﬂ{s&[ al (aeéset%%f?]ea C(I)Iﬁ al cﬂaﬁlgg. Blcerative
colitissmen ay prusegiryblems sughyisiactheins, nBdmintidioh (Eftthal eye, liver disease
1991; Sandler, 1990). IBS is.also a costly
(hepatifiss fighosis, W AFBATYNSEIRT9sies a%a%%sa)ld §S15BROTA%e SlﬁBm@Phes and
i2, BERnoWE AR Whi BrdoRIdb&8r bISRE thd BRSn. AkidBHA think th
anemt yI(ngaysn%m are nnr%BfiggTy torreport %g?n% t 00 s%cﬂl o5
to work (Drossman et al., 1993; Drossnan et a
1997). Moreover, those wi gh 15 | BS incur hundr eds of
dollars nore in nedical charges than persons w thout
bowel disorders (Talley et al., 1995). No
specific abnormality accounts for the exacerbations
and ren133|ons of abdon1na| paln and altered bomel

1" 4 o o - T T 1 N~ — I
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WD 2009/ 129546PCT/ US2009/ 041172 pain and bl oating at
pressures and vol unes nuch | ower than control subjects
W@ Wevnzdsead et al ., 1990). These patients mai NREI/HS2009/041172

normal perception of somatic stinuli. Mul tiple

t heori es have roposed to ex
comp BRSO EOTe B BB By GGt M Gedcl odhcraggrs of the
body. h%\fﬁe d)ﬂ’tﬁés%fp%@&erﬁ@ pS hivhy Whtn R doBEPRNRALIIO di stention
i ntralum nal contents. Neurons in the dorsal horn '
oA thht@uslp phigsiicat oxain pag 2 henias dftestsemgete exquiredts dingnose ufperative

colitisﬁ,glglio%(ié?es}?\}%%{// t I O g]?%gus{ ng%:lgs‘?_’blﬁg)(’%{lesdﬁlgfc?g ngeeding in the
colon BREHRAIN. BIOES Q@%ﬁﬁ@y alﬁ@gm@efst UgliheshifayBod €€1€BnY, WhieMk a sign
that conpared with control subjects, patients with I BS

of inflagreationciosesdigrait fheakqdyn Byt topt antosl isenpiei H@Jd@t@ can detect
t t
e 7ol TP 08 Rl ¢ T, AT HoRIREE) L0cBlonoscopy o

sigmoldos¢@ds iHog kigher @sst, AR dectoiggestan cadoebpd + o g ﬂepbbl:e\/\ﬁgned tube
i nfectious enteritis and subsequent devel opnent

connegtpd to Pr?Ppﬁ)HfFétaBii)F A VtQW(tPﬁ e ént%kl/e Blpthsytoaqee 6l|1eems]dﬁ ocf the colon and
rectuﬁuﬁ%@ydoetcor RahieNpte W Edo Qlyhfn?l‘éﬁ’ih}ﬁtlg El@&gt%% ;E;%qllczeér%/on the colon

bact eri al gastroenterltls
wall. Depiog ttedexper, shedatdr miyt do ablo@ﬂy,oﬁhlblovmfblvhalm,lmsg a sample of tissue

ersistence of s ons_nay .be due sychol ogi ca
from 8 e E cPioa TR ORb NGOG PBRT TR g g of the colon
may ak@%R)required. THRE Eﬁﬁ%dﬁ@ﬁlﬁz&\&é@ 9RBAg RabIRPFIEbEAM, a chalky white
overgrowth in the small intestine may have a role in
solutigrgsT lg,q/hgt@nrghowmu@ Wéutg toudyra(y}:ﬁllmg atlewingt thedoctop@@Bpr view of the
789 at | en ef er or, hydrogen
colonfFdudifE ¢ fleq o alT abRrw Rl B8 FREFSPE: posi ¢ rve
f Drcabaci €61 Bber@iney @1iawWiBpen® of iR séhoednblsastitbe s aost people
follom#up testlng 25 (53% reported inprovenent in
are treaiedy vaismedication. > aBeNsis gases paiPatigomay aeeheweeiy fonremove the
0 r
dlseas@&]tcelgh Fh\?y%??ﬁer@ﬁ cure Vfgrr ulce oﬂ%@ Ssglﬁl%tp§%'e IQ\fh%se seygnptoms
are mggmedt bhabitdis foaivedra ableao mbntmalrtye fpaptonssy Abitihng fmllds that upset

di sconfort is often scri bed, as cranpy in natu
their ipigatitesdierhighis SFae%Ptleqd b ra\‘jg f5And vapstaiey AT s sugar “actoso).

Each ?&‘s’cﬁ{ hltag P&léngg i deLRivearifh fdff?errerg f b l)atnfiat i Bdj ﬁstE@Yor cach

eport rhea, constipation, I'ternating eplso es
individfal dEraotidred aadhgsy2Bologrsk supaoiit mmmp'arant h&eahe pyuni¢ banss remissions

.a caII descri bed Il -vol ume, | oose st
- perifsp Ashblog ahBReEs S a d0s TR OB ey er Bred iyer, most
patienBatyrembms 3k SudTRYreh@ROTHis Qh@@ﬂ@&tteﬁ?&ﬁthe i @EdtCHeans one cannot

I nconpl ete evacuation, and abdom nal distention. Upper
alwaygat@slt Méqemaeﬁ@atﬁ@nt h@/&rb@loﬁds Ssmdwpwlfga&sthr @lésr@phegelams may need
medic IEcare f(o’r SO RHERS éf; 2fof 8 TR, & m{gorttﬁe tleont

? nn an rlednan 30PET §1 SPente o synp

ﬁ WEE iﬁ i ndi cation for further testing; it is a
O chnprs Mise28¢ ¢ of 1BS and is itself an expected
S tomof the s dro .. .More extensive d nost
oYt GommpeRds dng 4 tin TR H TGy B e rtfﬁasﬁ% paficuts with
Crohn"OHZ&RE NArREhch Ql%gde@ Gor WA G B1dSu i REssfoHHal %reeﬂ ?r?etd' B%Crohn’s
al so include presence of alarm synptons, onset
discassypthofsedisdase sympgen0inclade itedf¥dal inflammation and the development of

. 2009/ 129546PCT/ US2009/ 041172 f.am |y hi story, of co .
intestifg] PO e Mo Mep Bt Yop BRb bt P oS Hitbms. Anti-
inflandn@NSGT &RBY, fichtRes-akeTRIc ek PeeéVlrr&asalaﬂlﬂl@&fr' éﬂﬂlcostermds are

studies of the small or large intestine. R Sjiigren'
typically npfessiiwedih Butc aiep Befn akvayp ol ?ﬁétlh%dSeVquh ins Boterast ieh rﬂl 1998).
may be used for treating patients with 5 SS. Primary
Sjogren's syndrone (SS) igga chronic, slowy
progressive, system c autol nmune di sease, which
af fects predom nantly m ddl e-aged wonen
(female-to-nmale ratio 9:1), although it can be seen in
al | ~ages |nclud|ng chlldhood (Jonsson et aI , 2002).
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25 Goronzy, 2003). Recently CXCL13 and CXCR5 in
sal i vary gl ands has been shown to play an essentia

WO 2008/129%4¢ he i nfl ammat ory process by recruiti nBCBUS209/T41172
cells, therefore contributing to I ynphoi d neogenesis

and ectopic. format.ion in SS (Sal onmonsson et al ., .
IR aSn B P BoHuAR: SEBTBtN B AR et ROt pfesistant to or
intolerabi 8 doRYRBIctABs (HyndREv¥eeM 10g0). treating patients with

psoriasis. PsoriaSis is a chronic skin disease of

sEbitaty davdloprdid gastict dndriraaimaent &dcfl eegagnsg Crahnds @sqree bevet focused

on the?fcgrtltﬂaﬁl rILoJFeiotﬂ§ %g@%ﬁ%gs(ﬁrﬁgjbgm%é V%{Nﬁoeéevz\g&{] agd 8Veargpdaget, 1998).
Cytok#120 9fc1sAa25iAR Beldd\ppaR /00 fklote (HioSHRISD) MEChHVS spétifid éff@fon cell-

groups, it primarily affects adults., It appears about .
to-cellggteagatipns, anteree belapermmupigatéon, optherichayiar @f‘c)@b@rsc%&f/tokmes are

inc i ck . 0 I L9l e intesti

prodd ByeEhGhofLE SbeClRg 10T 5, LORURDRERIILI, s

macroph@yes haueulacyedbaepiehdial oalspaed fiblobalstsy(rdvidveednibvieogieitand. Andus,
al so called turnover) takes about a nonth, but

1998; prabley ard W abpterdy 9@k SamechtolpIcy atg P5o-IREnmapLy (elgn,l TnNE-a, IL-1(a

[ S asi s. sults in >hes _of thick
and LA o8 2, BERkBRTmb BEON BaloB i PR Pehust i pggmetory
(e.g., PRIICRSptoMAhGPoASte IBATEE LITEILL Bf &Ll eAGEB)asioRlcRE8Bere may be
usually itch or feel sore. They npbst often occur on
overlaphed dlristiessl rechmdgncyon tlemr ¢féactssundfr ¢dreid wfsmmsitaly genditions.
| ower . back, face, pal.ns, and so|es of the f .. but
¢ ogebancasie ol %BQPnsgk?hﬁeaéﬁyaﬁ%aF%‘J swceﬂtéatmaﬁef#}%-a and 1L-6 are
' f o fimngefnai Ls, it i)y
secrctC SREHR: ) BAafin 4] TG0 InPT S Bt 1R ABIAHS excans
locally be nimwotdd.ceM¥ (/e Fuhaksshnata/ynassiaThtar cytbienskian tawo dmeranging
affected jaints to crack, approximately 1 mllion . :
effe%@app%vswhegﬁcaﬁs%yﬁeagsi @CE@&& 5%@6{%?%@%#@%9@%% and liver,
: f t-hrd t I.§7C it ¥
thyroid Y R REAT Y FRIGAER. Rto W ek of 31 DAL Lhic S avor
of prodinSemeRkordivign hby bédneobseridén gaﬁﬁérﬁﬁwvitﬁs(pt%ﬁh@dﬁs)éase ﬁRogler and
i nvol vin ype of white blood cell called a T cel

at

Andus\d PR $%i1?i a dellP88:Hiopn ebeectIBnbubisgyKehparmgs 1998). One study

' j - di f . ri:asj >
sugeey} it LRBRE profeh 0 S ing) I LER IS GASRIE HP for Erohn'
disecasa$dikieer zhatod8hey tri gger other immune responses, which

lead to inflammtion and to_ rapid turnover of skin )

c dropementy thap Heive E?Fél PIRPPRFdofPr d@%&é@g%% inglude jthe yse of various

: ] [ Ly O ri: asi.; sear Ghgr sp h di
eytokihEded it 3% CIL-PAR bR RRPEGP o B8 RS REHE kBAme and
antioxiidd@ ) | dnideshtgenelant iankbeti¢ (R digerd bisd agrlus,Pe9s; evani Hbgezand and

psorjasis may notice that there are tinmes when thei

) hei r
Verspagetnl DY Reppahe, ali. H@AS; hpesingse? dbohd?t:i Mra g ey 1998). In
: [ Linel i ti ress,. :

partofifh 3forioe Rt R bogRs BT REHd RIR: bR R v A S RTBIAES in he
treatmieAiCdUCtoh@’d dikduseifTangen keta, DIV ISedck, erwiil, ¢B9AN&N Dullemen et al.,

prescribed for high bl ood pressure, may.trigger an
1995)oliesr empondisraydls tshe rrbisaiontherrpy aith oppounderfdhe present
dmdogﬁgbnpounds of the present disclosure may be useful in

the treatnment of infectious diseases, including viral

aAdothacimgroah to ticetctatmms. of Axoinos ddbeadedae fomisahon at least partially

eradiclg{i:g gl%.: ]%réfseﬁ]fa Bémbe %ft; ?]i(fa:;i, %%gg%m érgggggll‘%\é 3{{% Iiplrffagr?rllalltg%dre(s)lgonse and

replaci®f it WethZAndR, atﬁ@%éﬁf‘c QMBS B SmRLE,an SObaikiies 5oU15 discloses
and bacterial infection can cause the systenc
a methgpdor fifel prementonyande pansef of fobbmflis ndsaabe ieoewei pagients. Their
production of nmultiple inflamatory 30 cytokines,
that is the hallmark of segpsis. In addition, conpounds
of the invention may be useful in directly inhibiting
the replication of viral pathogens. Previous studies
have denonstrated that rel ated conpounds such as CDDO
can inhibit the replication of HV in macrophages

o o, NN N\ . N -
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may be necessary to coat the conpound with, or
co-adm ni ster the conpound with, a material to prevent
WO ea@ofizeaed | vati on. For exanpl e, the therapeutiRCT/US2009/041172
conmpound may be administered to a patient in an
ppropriate carrier, for exanple, .liposones, or .a.
methog \pascfirecicria il s 5 TRaR Bt AR I, GRE antigtic e at loast
one aﬁﬁhh{gﬁl andt aﬂmom tRUELigin %&ﬂdtdnﬁ%pla&hgmtﬂ MElHIE sclect,
wat er-in- 15o0il-in-water enmul sions as wel
well- Cbmavtenmdobra&lterlaa tplofrem r(O@tnlae}nana@t Borody 10@h) a rnethod of treating

Croh t he&glpf yeast pﬁl{t}ai‘g%ﬁ?xiaé ngé IGS}/(IS%Inﬁ tu?tgsgtgllaﬂg]luirgﬁorg by lavage and
replacbﬂﬁbﬁtaxf}ﬁli abical bicterfdl TAMIEINXYSn@eduche bpreganifstuluin from a discase-
gl ycerol, liquid polyethylene glycols, and m xtures
screench diasin denerios i B CompegiEen soaIDEaIg Bestidiides ad gischerichia coli
t hese preparations may contain a
Spamg @L%g%% g4H?%Qgievent the growt h of m croorgani sns.
S Qhar ceutﬁrﬁ* ositions suitable for injectable
¥§F?ﬂﬁ Aengt Pgﬁ%ous solutlons (mhere wat er
and steril

eib ubl e%%lﬁ{gé %Igg glferélgogign ﬂblﬁ ub\?en‘g?tbp)lapr g)olul,?]e(i iqrgbqagng patients with

SLE. SIQﬂekét hBNFsoPbeci ipP8IoSOdusd foralutoimaRas didehfs GRS yistedic lupus
must be sterile and nust be fluid to the extent tAhat

crytheagégpusy rSyﬁfgam lupy cexthematosyst (Shitis e ateimneungniieymatirediscase
ondi.t.j ons n crur a
characgerrézse(ei rb e%epgglgo?l i %{Sge K ofe ugor%%‘ﬁg(%cﬁ Q%? n%ﬁ&rggl%xes leading to
tissue rthj@lm@Kgam SIP96 % Ua hcoagasraet zﬁttmammﬂa ﬁl@ﬁges sudhea MY ed type 1
be a sol vent or dlsperS|on medi um cont aj_ni ng, for
dlabetég( gﬁ;ﬂ}t@s, Shdt eetentallyaingel Ve g}ug,tmle OEIAESYBIS™S gj,u&e@@y,oqnd its clinical
€
o BUARY, BRIl 800 UL LKL RIS S0l B0
some q1ahsnts TrhEy Fdeomﬁstrzftd: Wirtthdrjly cskin hesh”mndlt jaimephin,f efow spontaneous

. exa t he us .of a co s lecithin,
remlssﬂ‘?f@ng’&(f F]e(qé‘ﬁﬁ Efi ﬁTéOQ* e’%fut%F &H°p ng Oéalef’ &eité“ﬁnr?r? ﬁ%‘yents who
demorfsBafe Rferd 'aﬁ@?f@t&&v@'ﬁﬁiﬂ%gf) iR dhfent Bt {%f uittd ks bg%ﬁl high doses

Prevention o e action” of n1croorgan|sns can
of steraclsiagd eyitotgxlw@ugewhaintydaﬁt%phmldaﬂélotam i19mgal
agents,. for e r chl or.obut anol henol .
28EEHBriohn AT Res BELMATHR brFle PR AY o B2 s clevated
serumClae@s of il GVMnhboch@s w &SetfiRbh® drahé 0ell wdecis Qu&NhE double-stranded
agents, for exanp dﬁgars sodlun1chlor|de, or

DNA pédsymﬁebhoﬂusgleamndaé A t o-DNY), scﬁﬂldl t@iromy@. Among these
2 0 I D t
autoaré%gﬁfeg' I%?Agxgsorﬁggo%n%{ggéﬂe% é)¥ay aﬁ e Cor’ﬁm{@eogevtglo&r{lsent of lupus
glome&ﬂﬁnd@ﬁrlbs (XGQJ')I(HabﬁJ whd yad, N1693) C@h’i@shl Br &ihe 99¢)Yﬂﬂﬁméﬂu¢tfhephrltls is
an agent which, del ays absorption, for exa
Seﬂ%}}su?ﬁnﬁmﬁnn@n\ﬁ@@h ath%@éplearnglé% ph theggidpgy Seb OHji dwrifyng glomeruli
becon’?éoﬂhﬂ'eﬁ&isbﬁ; %Ecrpt?mﬁ rcﬁpgﬂr eﬁntﬁ% lidl GRS @foélgfdeﬂﬂart lpa%ernent membranes.
therapeutic conpoun e requir amount 1 n
The dagppse dpoficatdhrand ehprogickdivomel way kad cnbienatal mnabifallure
i ngredi ents enunerated above, as required, followed by
Qf iiritabRBBV@SyhidZ@hé on. General Iy, dispersions are
prepared by incorporating the therapeutic conpound

| Mh® c@dmpr8idk laBd eddttidde lof \Whik el cBAGH la)DeaisB@SdrGreating patients with
di spersion nedium and the required other ingredients

Irritabjq bﬂwetl hpadoma (HEY adBY b Bipstional dispede ghasacierized dyjabgominal pain
e p ile
and oQ b N3 PRECRRBIRE b BLER 57 b eCEl B0 e can be
associut@d with dgnificgnt ﬁ[}ﬂb]ﬂﬂt}@ eTkisdyydroge\ihihathn yoredgtdcausphivedédr. Rather,
of the active ingredient (i.e., the therapeutic
conmpound) plus any additional desired ingredient from
a previously sterile-filtgged solution thereof.
The t herapeutic conpound can be orally adm ni stered,
for exanple, with an inert diluent or an assimnlable
edi bl e carrier. The therapeutic conpound and ot her
|ngred|ents nay 15 also be enclosed in a hard or soft

o o, . - s o o T o,
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An effective amount typically will vary from about

0.001 ng/ kg to about 1,000 ng/kg, from about 0.01
wWaorglorg295¢6 about 750 ng/ kg, from about 100 ng/ kBCT/GS2009/041172

about 500 20 ng/ kg, fromabout 1.0 ng/kg to about 250

from.abou /k to in on
subtymss ofJBS B ae et e T icn A B e mapdegnibats, Jatriupagiarthes.

constlﬂe?db% 69?91%”@{ R atREne BT %@armOfsyhﬁB?oﬂ@(iﬁclpﬁs fever, wei ht loss and
adm ni stration and the factors di scussed above)’. he

gastrogyéstiapll Weaibes o Amiged Womlglmmalemdérﬂg Qnge _’aodlag@)smgofp@rs is rnade an
1ntegr%[8¥ t{fﬁ%"‘eng%@%%&%l?ﬁ%g Oegpgtl%gﬁ ﬁﬁ}/cﬁ etg dsg\r;rgltt 2 1 afltﬂg) orns TUIBS is a

conm@ﬁrdlédﬁ&@raﬁltlﬁﬂf@ﬁ disnpatdendeh@tos Ve tvatisd. | BSgendfl,t IBN affects about
ng per day with a range, for exanple, of 750
15% qof 6)" Sgacb(l)t@ ap@ OpfaHs Wt three tlmesm@reeqﬁ@dp,wn%% {0 gy (Jggwala et
al., 2dbﬁ s than 1 ng/ kg/day, |ess than 500 ng/ kg/ day, |ess
an 250 ng/ kg/ day, |ess than 100 ng/ kg/day, |ess than
SBSraédoghtd dyr, bdresan 2. hamildm amd/ kP hrildipn aisits mphislitﬁz[hs]dach year. It
mg/ kg/day. It may alternatjvely be in the range. of
not o%ysggq alg§t qoglrgmcqpéi}t!&jy s&g@ioy ERTLrosRty tpgsts b @qﬂsr%le of the most
cornrnBﬁ ealiRhkstal gh §6ACs RAYEHRary AR stcui:fﬁs(t@g?rhgﬁyet 39 1991;
be "an anount t reduces ood gluc by a east
SamﬂﬁO%ﬁ%B conpared to an untreated subject I n anot her

u dosage anount t hat red ces
olTEock dtcbsteniy Sl R s] S Gaars cie B9 e Tave bowel
symptgftnﬁ R8Nk %l){ﬁﬁ' IB;Sfrn@s R ﬁII:n@@@bt thén P HBIKAGTs and are rnolr@hkely to report
other non-limting exanpl es ose al so conpri se
being tqomwlgm‘wrkl(ﬂfbmtg@greaﬁinﬁbq%o@yomag et ay a1k987) Morrergver those with

183 iy bR R P i S0 ahtn ] B gy boweel disorders

(Talleflopst, 1995ym cr ogr ant kg/ body wei ght, about 100
nlcrogranikg/bodé,melght about 200 m crograni kg/ body

wiiogirecifiagbrrmabily ceruy famihr grpesalatines ghd reraibuoms @b@dommal
Y liBisg
pain ami %[tgrga %%g%?@g ex}gﬁ%&gg n})zgﬁgéné%qu%llgﬁ ; rl"ﬁgigg(géfﬂl%gﬁeory of IBS
suggem | dlysg&*fgamhbg/ bxo@wlmplegtﬁvelsabbuhe StFaini-gult i @nar‘rDyQMbﬁlityy Svisceral
out 100 l.1igram kg/ body wei gh
hyperyi W@z aaﬁanszgﬁ Yoy %ﬁl@h? thesiHrab B VAR ﬁﬁ@%?&gwéi b%miymfectlon
have é’fﬁ)&'ﬂtlm ft % 17 Q8diFbh! s@E%&gf berys fg@%%ﬁtlm quatﬁ%glfylng role.
nﬁ ody melgh or nore per ni s ratlon
Abnotmad:l uangtmahngmhdehatsvl@bg éctheowidered a fagor: In ﬁmtpaﬁg)genesm of IBS.
fromthe nunbers i

f a d e
Transif P hough i B b GpBt eG HEFRgPDGUS NEPGh orhadoun patients
with &%éﬁ%rg&‘rﬁﬁﬁlﬂt M8 eah, in §RGEAts VD ﬁ&w%ﬂl@rddﬁﬁﬁﬂ&g%f-predommant or
i ght to about 500 10 mi | |igram kg/ body weight, etc.
pmnﬂ%%hmbémédﬁmﬁp%«bme@fahd§§&)on t he nunbers descri bed
aPn Midies of the s a%l 11?tre§t1anlendur gdsltlge ntile resetP %aorfr‘tr)%ﬁleéjltsclrgt%l clustered
conposrt fon o?l present ediscr oguP
contrab@énseadnpbngéd, ﬂr@;@htedb@ﬂtra&mh%l@i b@etﬁﬁﬁﬁ@w’lm peftlehfsewuh IBS
present disclosure. In other enbodi nents, the conpound

(Kelloavr anchRhilipss it dibs lse GrBeTiRRgE PoRYiisiErcEBlRpe@ragkignstmore often
t t
than b ARG K ARK Bla BISINPLE, HBhlnd iy 01 PELEECT

d@héswabbtﬂityl’fﬁrdmgs do not accuntdloe tigr entirk tsiymipeontd esmpleafin patlents

T R LT I AT

2000) 0 nPat@Ecntso Whnﬁﬁs/ mabd liherbf el Nen@fitite P eXLRY e}ﬂﬁl r@ﬁ@les 1nV01V1ng
han routi ne experinentation. As ‘an exanpl e, j ects
balloonaystbialoaldmiﬁ thi staoegmoidocadas bsvadstiown that aapmntsanhtlBSprerlence

12 hour intervals. In sonme enbodi nents, the agent is
adm ni stered 20 once a day. The agent(s) may be
adm ni stered on a routineggchedule. As used herein a
routine schedule refers to a predeterm ned desi gnhat ed
period of tinme. The routine schedul e may enconpass
periods of tinme which are identical or which differ in
Iength as. Iong as the schedule |s predetern1ned For
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Adm ni strati on of the conpounds of the present
. di scl to a t Wi | | Iom1 enerm roto
pain g bloalaL qiAT e S GO PHSE RRE L Grigiol SRR (NiRighead e
al., 1990 auBdc dﬁa'ﬁ@nt% i sthindhorahl ﬁ?&éptl@tfl of g&naﬂfc%ﬁmu'ht i's
expected that the treatnent cycles would be repeated
a¥ulteple ghenries lme %tea prnptmed etpmlmyhlbeph@uomamre For example,
tsecond[gry Q% ge % Lons derived f r$ng .
P Rmh "¢t B ﬁaesmt‘% é‘ﬁe IEFYS“P oAt e Yhé' Fﬁ%?ﬁﬁ%e 49 stiaigption or
intralubfi@yl éonedngle Nefk figras ddsal Bo@né*f that idrcefd ddy e increased
Bet aseron has been approved by the FDA for rel apsing
excitabidifyrs 19f addiiem daligjatinodr %3 vsoggssing- aft seapations m@fh@e involved
(Dross{fﬂpé% %} grﬁrgcu{otl?eﬁtgﬁtgﬁg ge\%gﬁfag{%@erp %th\gfeg ﬁgxpert%cé?l‘clfly shown
that cainpaeh \t/hlatcoatrglg etﬁijsctsZSpmhtsl wite IB«SI Ea@smreamﬁ aMzh&tlon of the

may, be at risk of future attacks and devel opin )
anteﬂ%re?mgﬁleté qvéex For eRAIRBf Bain Gealeroin IREDRES tha p@ﬂ%@‘e@e@a stimulus
(Mert?'BE1, 3o scan of the brain shows |esions that

predi ct hlgh ri sk of conversion to definite MS.

dmetdasiaghr @adddnat esuggess fa rr’ellataonsmq:artmt\eeeof irdeg®muonctaeytis and

agent, t hat y used in a co nation treat
subse G} Hpam e 5 BSe Ty HeBe’ ROkt eblapd: I I @ survey of
patienfsSRith b hgorY_s c&ﬁﬁﬂn%daﬁct%ﬁgl?a@fro&ﬁ’éﬂtlse{meﬁpet@ﬂ" Uo7 289, reported
are found in nyelin. This drug is reported to
persisisni alidratian af easvé¢lhapns. tR@@ltﬁ@@y of symptares sypstheduedo psychological

e from Rr Q- |n tory agents to
stress %tetﬁggmce Oglacutgﬁltflmétl Oﬁ]f(l vt 8r’yﬁ§82nt s that work to
r REeEE dath sl @rnBthhiOh cliiial &vor@owsh Inetﬁe sﬁﬁ@l 1ntest1ne may have a role in
2009/ 129546PCT/ US2009/ 041172 ot enti al
IBS syaplopdalyonggendy (Fimaptebsiatis 2800, 187 é%e@o@ 29iRp prtiggts referred

for hy#f’)o%gn fb%atﬂ.r?e@‘}fn%?&? fCfindi H%SS thg{ Hdyd ]Z%s?t L% F DAk aRa" ‘%‘é&‘ijowth of

t reat nent aggr essi or e rel apsing
the 47rsah]etﬂs iwftg) B, foksw el tstiag, Zfe(’SB%)ﬁelﬁcﬁfeﬂﬁm@fovﬁmgf asyinpeoms (i.e.,
. i ven_intravenqusly, pically every three
abdor%ﬂtmgl SR e ve, but is linited
§ "Mai' @%setnt) Xifhl 5¥an Jo thrAs! eHB‘@@V@‘?,e@JHoﬁHHJI Oﬁé?rg aRY altered
or secondary progdressive,
bowelphabgs eswi thepeinzy feagresa id duonsé disngmfort is often described as crampy

n natérg Lg%ﬁ 3(113&%;5%1&%@ elftr;l%WQ{ 8}12}d{%ﬁth0?1%1|11 ggnggt&rﬁty ang location can differ
greatlxﬁ attaieht?stmp W&aﬁneablc@ﬁtﬁﬂagoﬁ her AtdrARhFeHisodbs bfMifca and

ITs to brain blood vessels, which is a necessary
constlBat@@ Poarrlieatimeptors lase typicatpsissdrived as smabrvalume, tipass stools, and
reduci-ng. t he i nmu ceIIs action on

f | amyat or
stool 8 rs%rlnetlrﬁtesu artcgﬁrsnpalﬂa&i IUCUs glsﬁgasrg% erﬁ;%ent Y158 lse may report bil'oatlng, fecal

urgendyl, johiptan tlacubeshil aad hb@rﬁh@l%@t@ﬁt}[orﬂfljp@bﬂ 26kBintd¥tinal symptoms,
people with rel apsin . In the case_ o
such g% gaysecpphasenl trﬁﬁ %pew,i {nhausghymRE syl present (Lynn and
I nous cortlcosteroids, such as
Fnemhﬁ{lg%ﬁrednisolone, as a secondary agent, to end the
aPﬁaxstenseaoff@mmmds [samt en firedieatioh dsit furtherdesdtingg ttss a characteristic of
Q. her. common drugs for MS that may be used

IBS g HHSHAER SRS YIRE T PER SV R ORE] Myoaf‘e?%tm\ie\fléggnosﬂc evaluation

is mdtcgt%h gl %aﬁéﬁﬂi %%k’&@ﬁﬁﬁt%ﬂn\é %réﬂ%g%nﬁlgcd} &angﬁgt RURBfibMEfor further
cl adri bine and cycl ophosphami de.

testing: alsb englhidd prbsetat ofoslhen szmpionisy fonsemaft ympterge aftsr awg 50, and a
be used in conjunction with the treatnments of the
current invention. Qther COX inhibitors nay be used,
including 20 aryl carboxyhpc acids (salicylic acid,
acetylsalicylic acid, diflunisal, choline nmagnesi um
trisalicylate, salicylate, benorylate, flufenamc
acid, nmefenam c acid, neclofenamc acid and triflumc
aC|d) arylalkan0|c aC|ds (dlclofenac fenclofenac
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MAO-B i nhi bitors such as sel egilene may be used in
conjunction wth the conpounds of the current

wo poven2dsen. Sel egil ene is used for Parkinson' sPCi/E8a8%041172
and irreversibly inhibits 5 nonoam ne oxi dase type B

.. (MAO- B noam ne, oxi dase .is an enzyne that
famil ety %f%wgé’? EHECTD A mé(énﬂgié 8@9%91?5%93& ¢gpguted tomography of the
abdonft@rBRIpBRA) bhdBarid€ SRHRObN IR AR ML Brtestine.  Dietary
and nutritional supplenments with reported benefits for

RIS }gFgg Q?mﬂﬁ@vention of Parkinson's, Al zheiner's,
mul t1 p elgc erosis, amyotrophic |ateral sclerosis,
o BB gR ah bt o Mis HRBAN o) Betc K iRang Fifnss with
SS. PtimarnSoiua’ esyadssmo/E@Sp isodciabnionslow yeprd fressivi, kystem@xautemmune

o ik RS SO, WAl R e o -,
althou % r@SdaiCpe RRENYH adIARILDE inMhdiRE dhilfhodd ‘éméson%td &/, 2002). Tt is

mbi nation of several antioxidants nay be used in '
charaat@yged rigt iyowhositie infibrationpod nigstradtionnd theicrkearine glands, which are

T AR R e TR AN g
al., 2002)M{ @d@itioh NextfQldnaWangsystetit phla@iTestRR0IB 8PN one-third of
agents (e.g., cytotoxic agents such as anthracycli nes,

patienis (Aensbest ¢/, 2Q01nbl astin, mcrotubul e-targeting agents
YD ﬁﬁd&%i‘y}n{ %’ég'yﬁca@%lt?agfé%ti?ﬁ i)ltro%rgs_sﬁfg ANd.d 8LAKE s 1. 1993),
agents, Cis '’ and ot'her pfatimum coritaini ng
whiche AP Udssivd, mdjoiplaadlaafdpdriipes et or@@RTintcaditingly, the glandular
) tenozol om de, etc.), targeted therapies (e.qg., ) )
infiltrateain; $9ms, PASRIS €Aty esameia e¢toRiFAWNPRIE idiFipsiyctursp in the salivary
v ' h ' ' t n a
sna RIS, EDECAU 551155 SORG HERLRNNS a0 Rl o .
2001)1t meSH, retopicdbCp nevdfined as Gfand B odl hapgnegactis of psdiferating cells with a

0 nds o he invention may be conpined w th gne or
netWOﬁbg_E%ilfC@%éf%@qlﬁwpWqﬁg%nd@awwﬁ%e%cgaﬂ&ﬁ?l?fﬁ,ceqﬁeifﬁ%%;%S?—é@s structures
formeén&/ithiy\lﬁlea%rg&‘)@iks%%’ a9 NrtrdNFruh &I 8T IS PEQL itk production of

t herapi es, and NSAIDs. For the treatnment of prevention
autoargibodms (HnbivRe/StAaanddint da¢%S3) (Selopmunts anfl Joimson,RPERY. i on

e conmbi.ned with 25.antithronbaqtj c.therapie )
T o FOETUF Sftlrinias iMoo B 8 R R Ry or cctopic GCs
have BEQ V@tifitdl NRheaRBtoflghGadl ti§u8s UGt IGOS w6 sid$m to produce
stentln%Lor coronary artery bypass grafting. For the

chemakinest GRGL13f CE52 apdripapbotoxivnibdun Bs(detecte eoni folleqgrogenter and
bg ¢ i | iresorntiv nt C.
mant 5408 SATPARSO R BRLL CRRARM R B8 g Hofied e
and LITeg iapahatoliteryocytpkinad hyddadtie g hGCsaonehednedtoidngmbyieiat(Meditand and
of neuropsychiatric conditions, conpounds of the

Gorongzy£093)-o R epeiflydeX8h 1 ¢ aa iCRdaR it prlyALy elapdsdias hee shown to play
Tt el I: I : [ ;
o st ol A B B oA I oAl 35 ) gl thercfore
contributsygetoi Isompbdid mogehesisadnidl déczagris (& f@matibn tilniSSngSalomonsson ef al.,
val proate sem sodium, or other standard agents such
2002) s anxiolytic agents. For the treatnent of
neur ol ogi cal di sorders, conpounds of the invention may
S.bBsQdatii ned with anticonvul sant agents (e.g.
val proate sem sodi um %abapenth, phenyt oi n, ) ) )
cahe g@m@@mdﬁ and gﬁ‘(ghqd@@' rtlng@)l‘gloIV@ay be used for treating patients with
psoria%ig.o%&%}%%%g E%{q&{%&q@ GRALL 12 ts@aﬁ'ltn' L ;1 I[I@Pa%ﬂlgticﬁwgtﬂg{ affects 2 to 2.6
e.g., tissue pllasm nogen activator), or analgesics
percer(t®f the UniddoSdees pepalbtion, o dotvelen 5l Oadkde? .S midliveh moper Although the
anti noci ceptive agents). For the treatnent of
di sorders involving oxidative stress, conmpounds of the
present disclosure may beggonbined with
tetrahydrobiopterin (BH4) or related conpounds. BH4 is
a 5 cofactor for constitutive fornms of nitric oxide
synt hase, and may be depleted by reactions with
peroxynitrite. Peroxynitrite is fornmed by the reaction
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Signaling) i NOS i nducti on gPCR. RAW264.7 nouse

BT S B 5 ESELSH Sl BB ot Lty n e

and fcBHRSEPYURRLL Yedirs WueALEd c\é'lli auléﬁy%sg Gfom tHeEnglIPBel@&} the surface
addi tional 2 hours. nRNA | evel s” of i

of thegskamiand ipdld upy o BGRs@fade dreéors Hheyn haved atcmlecetto mhtgre. Usually this

icle-t t ed at ed | e whi ch. was .
moverf LGS ST b YRR R BTp DB LB gpecur in oniy
few d&ldpln eedypicRABri epokiadR SesuRQEhpatdHeR of thidX, r&BtieflaMdd) Skin covered

i NOS and COX-2 i nduction Wstern bl ot. RAW26G4. 7 cel | s
with silsre spales. fThesetragehes rvIEChaigrsematimgs rofeirediodd Piasipo upkly itch or

d u I a /
feel s TRHPRBHGI dp it bITMALRE! lted ARG lles WEM 1486 . Tower
back, feeepassayeisdys ofimg rfeé?tl bﬁﬁ ﬂth cafotdun OMHUS&;G{VMG an the body.
| oadi ng control targe ene | ucti on
The dwewsgmlso ﬁﬁﬁﬁﬁhﬁéinéﬁ@ﬁ‘és éléff F%eneefleﬁs %nii rﬂéf‘a%océiﬂt%u%Of the genitals

and inéRAd b @n&m)hﬂ? it ¥sh1?ot'tﬂl%k&a@tf€1dtlféo§m9 YRARd APcted joints to crack,

concentrati ons hour s. t hi or edoxi n
approxiecitedy dsmiiorf ﬁeog%.)yltlypggirla51awyp@mmeumat syhtimett@aethat produces

- ,.and ferritin.heav NA | evel s were
sympi B T S e A er B R AR od 1ol ot Tve 1o
apfMalrs it h 8RIhEHscr @RI ch %F} th& 1rﬁfﬁ[1ﬁé Eﬁltern \@bé@éﬁlyaﬁleolvmg a type
averages of duplicate wel Pri mer sequences are as

of whitgblogdssell leagdlad &y ce’ﬂcﬁ@m@dﬁﬂbcﬁﬂm@mte(csﬂ@ hagyN@amipt infection

and dlé%se.cﬁA TA%-W'&CCETTCC ‘%Sﬁg %g)?lon t OTn{l I%1ecome SO

active GtGASL Hak kT @%Fﬁﬁfﬁuﬂeﬁ%@dn@e%lﬁéh ldéd%SnﬁMhmatlon and to rapid
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turnovaT eff e rehnfoabadcmr-thegof thy R@es)therpé$ ﬁ.f@mﬁy thestemyyof psoriasis.

e TR R A G TR v

linkedGATThAGKELEST Wﬁps(oﬁm 2y Nt} ,thaBIhdrEMre times when their skin
GAGCGCAGAGAGAAGT SEQ | D NG 10) . ) . .

worsels (HiEl} 'SYRY o B aHpEs (ﬂvéﬁ aBhEASt ]f‘lafﬁélpé%%vql%ﬁ?%lons stress, and

changése i climfte @Rat 315y thé) skiff A 5B @er@a‘?{m&qﬁesoﬁnctlﬁﬂlﬁ hthlurn and beta
I nvention were conpared with other conpounds, Buc

blocket§ 2yvhidip@e p4G41ib&Dfog B izhIdoahplestuhe msy tAggdrsin O(ufbreak or worsen the

di conpari son conpounds is shown here: WO

15€455009/ 129546PCT/ US2009/ 041172 NC AP **OW

T. Infectious diseases

Compounds of the present disclosure may be useful in the treatment of infectious
diseases, including viral and bacterial infections. As noted above, such infections may be
associated with severe localized or systemic inflammatory responses. For example, influenza
may cause severe inflammation of the lung and bacterial infection can cause the systemic
hyperinflammatory response, including the excessive production of multiple inflammatory
cytokines, that is the hallmark of sepsis. In addition, compounds of the invention may be
useful in directly inhibiting the replication of viral pathogens. Previous studies have
demonstrated that related compounds such as CDDO can inhibit the replication of HIV in
macrophages (Vazquez et al., 2005). Other studies have indicated that inhibition of NF-
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kappa B signaling may inhibit influenza virus replication, and that cyclopentenone

prostaglandins may inhibit viral replication (e.g., Mazur et al., 2007; Pica et al., 2000).
V. Pharmaceutical Formulations and Routes of Administration

The compounds of the present disclosure may be administered by a variety of
methods, e.g., orally or by injection (e.g. subcutancous, intravenous, intraperitoneal, etc.).
Depending on the route of administration, the active compounds may be coated in a material
to protect the compound from the action of acids and other natural conditions which may
inactivate the compound. They may also be administered by continuous perfusion/infusion of
a disease or wound site.

To administer the therapeutic compound by other than parenteral administration, it
may be necessary to coat the compound with, or co-administer the compound with, a material
to prevent its inactivation. For example, the therapeutic compound may be administered to a
patient in an appropriate carrier, for example, liposomes, or a diluent. Pharmaceutically
acceptable diluents include saline and aqueous buffer solutions. Liposomes include water-in-
oil-in-water CGF emulsions as well as conventional liposomes (Strejan et al., 1984).

The therapeutic compound may also be administered parenterally, intraperitoneally,
intraspinally, or intracerebrally. Dispersions can be prepared in glycerol, liquid polyethylene
glycols, and mixtures thereof and in oils. Under ordinary conditions of storage and use, these
preparations may contain a preservative to prevent the growth of microorganisms.

Pharmaceutical compositions suitable for injectable use include sterile aqueous
solutions (where water soluble) or dispersions and sterile powders for the extemporancous
preparation of sterile injectable solutions or dispersion. In all cases, the composition must be
sterile and must be fluid to the extent that easy syringability exists. It must be stable under the
conditions of manufacture and storage and must be preserved against the contaminating
action of microorganisms such as bacteria and fungi. The carrier can be a solvent or
dispersion medium containing, for example, water, ethanol, polyol (such as, glycerol,
propylene glycol, and liquid polyethylene glycol, and the like), suitable mixtures thereof, and
vegetable oils. The proper fluidity can be maintained, for example, by the use of a coating
such as lecithin, by the maintenance of the required particle size in the case of dispersion and
by the use of surfactants. Prevention of the action of microorganisms can be achieved by
various antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol,
ascorbic acid, thimerosal, and the like. In many cases, it will be preferable to include isotonic

agents, for example, sugars, sodium chloride, or polyalcohols such as mannitol and sorbitol,
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in the composition. Prolonged absorption of the injectable compositions can be brought
about by including in the composition an agent which delays absorption, for example,
aluminum monostearate or gelatin.

Sterile injectable solutions can be prepared by incorporating the therapeutic
compound in the required amount in an appropriate solvent with one or a combination of
ingredients enumerated above, as required, followed by filtered sterilization. Generally,
dispersions are prepared by incorporating the therapeutic compound into a sterile carrier
which contains a basic dispersion medium and the required other ingredients from those
enumerated above. In the case of sterile powders for the preparation of sterile injectable
solutions, the preferred methods of preparation are vacuum drying and freeze-drying which
yields a powder of the active ingredient (i.e., the therapeutic compound) plus any additional
desired ingredient from a previously sterile-filtered solution thereof.

The therapeutic compound can be orally administered, for example, with an inert
diluent or an assimilable edible carrier. The therapeutic compound and other ingredients may
also be enclosed in a hard or soft shell gelatin capsule, compressed into tablets, or
incorporated directly into the subject's diet. For oral therapeutic administration, the
therapeutic compound may be incorporated with excipients and used in the form of ingestible
tablets, buccal tablets, troches, capsules, elixirs, suspensions, syrups, wafers, and the like.
The percentage of the therapeutic compound in the compositions and preparations may, of
course, be varied. The amount of the therapeutic compound in such therapeutically useful
compositions is such that a suitable dosage will be obtained.

It is especially advantageous to formulate parenteral compositions in dosage unit form
for ease of administration and uniformity of dosage. Dosage unit form as used herein refers
to physically discrete units suited as unitary dosages for the subjects to be treated; each unit
containing a predetermined quantity of therapeutic compound calculated to produce the
desired therapeutic effect in association with the required pharmaceutical carrier. The
specification for the dosage unit forms of the invention are dictated by and directly dependent
on (a) the unique characteristics of the therapeutic compound and the particular therapeutic
effect to be achieved, and (b) the limitations inherent in the art of compounding such a
therapeutic compound for the treatment of a selected condition in a patient.

The therapeutic compound may also be administered topically to the skin, eye, or
mucosa. Alternatively, if local delivery to the lungs is desired the therapeutic compound may

be administered by inhalation in a dry-powder or aerosol formulation.
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any cogjplig@dot.or a compound of interest: (1) For eight
SR BRESIRO1PS PASIPLONT)0 ot SREEE 0ty 100

mg/kgfronu hbout((2§)1 sd/kg ta aboihtt 730haugrke, fmrxpeboutdl(ﬁpﬁllgﬂ@ o #bout 500
rng/kg]lg'I g])opwtbq?‘fpup ll'n;}f ol aceatlboo%![ Srd rlng/klg? rgmda out Y\(I)e(l) Irn llqgattoeabgut 150 mg/kg
in one or more dose administrations daily, for one or several days (depending, of course, of
the mode of administration and the factors discussed above). Other suitable dose ranges
include 1 mg to 10,000 mg per day, 100 mg to 10,000 mg per day, 500 mg to 10,000 mg per
day, and 500 mg to 1,000 mg per day. In some particular embodiments, the amount is less
than 10,000 mg per day with a range, for example, of 750 mg to 9,000 mg per day.

The effective amount may be less than 1 mg/kg/day, less than 500 mg/kg/day, less
than 250 mg/kg/day, less than 100 mg/kg/day, less than 50 mg/kg/day, less than 25
mg/kg/day or less than 10 mg/kg/day. It may alternatively be in the range of 1 mg/kg/day to
200 mg/kg/day. For example, regarding treatment of diabetic patients, the unit dosage may
be an amount that reduces blood glucose by at least 40% as compared to an untreated subject.
In another embodiment, the unit dosage is an amount that reduces blood glucose to a level
that is £ 10% of the blood glucose level of a non-diabetic subject.

In other non-limiting examples, a dose may also comprise from about 1

microgram/kg/body weight, about 5 microgram/kg/body weight, about 10 micro-
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gram/kg/body weight, about 50 microgram/kg/body weight, about 100 microgram/kg/body
weight, about 200 microgram/kg/body weight, about 350 microgram/kg/body weight, about
500 microgram/kg/body weight, about 1 milligram/kg/body weight, about 5
milligram/kg/body weight, about 10 milligram/kg/body weight, about 50 milligram/kg/body
weight, about 100 milligram/kg/body weight, about 200 milligram/kg/body weight, about 350
milligram/kg/body weight, about 500 milligram/kg/body weight, to about 1,000 mg/kg/body
weight or more per administration, and any range derivable therein. In non-limiting examples
of a derivable range from the numbers listed herein, a range of about 5 mg/kg/body weight to
about 100 mg/kg/body weight, about 5 microgram/kg/body weight to about 500
milligram/kg/body weight, efc., can be administered, based on the numbers described above.

In certain embodiments, a pharmaceutical composition of the present disclosure may
comprise, for example, at least about 0.1% of a compound of the present disclosure. In other
embodiments, the compound of the present disclosure may comprise between about 2% to
about 75% of the weight of the unit, or between about 25% to about 60%, for example, and
any range derivable therein.

Single or multiple doses of the agents are contemplated. Desired time intervals for
delivery of multiple doses can be determined by one of ordinary skill in the art employing no
more than routine experimentation. As an example, subjects may be administered two doses
daily at approximately 12 hour intervals. In some embodiments, the agent is administered
once a day.

The agent(s) may be administered on a routine schedule. As used herein a routine
schedule refers to a predetermined designated period of time. The routine schedule may
encompass periods of time which are identical or which differ in length, as long as the
schedule is predetermined. For instance, the routine schedule may involve administration
twice a day, every day, every two days, every three days, every four days, every five days,
every six days, a weekly basis, a monthly basis or any set number of days or weeks there-
between. Alternatively, the predetermined routine schedule may involve administration on a
twice daily basis for the first week, followed by a daily basis for several months, efc. In other
embodiments, the invention provides that the agent(s) may taken orally and that the timing of
which is or is not dependent upon food intake. Thus, for example, the agent can be taken

every morning and/or every evening, regardless of when the subject has eaten or will eat.
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VI.  Combination Therapy

In addition to being used as a monotherapy, the compounds of the present disclosure
may also find use in combination therapies. Effective combination therapy may be achieved
with a single composition or pharmacological formulation that includes both agents, or with
two distinct compositions or formulations, at the same time, wherein one composition
includes the oleanolic acid derivative according to the methods of this invention, and the
other includes the second agent(s). Alternatively, the therapy may precede or follow the other
agent treatment by intervals ranging from minutes to months.

Various combinations may be employed, such as when a compound of the present
disclosure is “A” and “B” represents a secondary agent, non-limiting examples of which are

described below:

A/B/A B/A/B B/B/A A/A/B A/B/B B/A/A A/B/B/B B/A/B/B
B/B/B/A°  B/B/A/B  A/A/B/B  A/B/A/B A/B/B/A B/B/A/A
B/A/B/A B/A/A/B  A/A/A/B  B/A/JA/A A/B/A/A A/A/B/A

Administration of the compounds of the present disclosure to a patient will follow
general protocols for the administration of pharmaceuticals, taking into account the toxicity,
if any, of the drug. It is expected that the treatment cycles would be repeated as necessary.

Beta interferons may be suitable secondary agents. These are medications derived
from human cytokines which help regulate the immune system. They include interferon 3-1b
and interferon PB-la. Betaseron has been approved by the FDA for relapsing forms of
secondary progressive MS. Furthermore, the FDA has approved the use of several
B-interferons as treatments for people who have experienced a single attack that suggests
multiple sclerosis, and who may be at risk of future attacks and developing definite 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.

Glatiramer acetate is a further example of a secondary agent that may be used in a
combination treatment. Glatiramer is presently used to treat relapsing remitting MS. 1t is
made of four amino acids that are found in myelin. This drug is reported to stimulate T cells
in the body’s immune system to change from harmful, pro-inflammatory agents to beneficial,

anti-inflammatory agents that work to reduce inflammation at lesion sites.
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Another potential secondary agent is mitoxantrone, a chemotherapy drug used for
many cancers. This drug is also FDA-approved for treatment of aggressive forms of relapsing
remitting MS, as well as certain forms of progressive MS. It is given intravenously, typically
every three months. This medication is effective, but is limited by cardiac toxicity.
Novantrone has been approved by the FDA for secondary progressive, progressive-relapsing,
and worsening relapsing-remitting MS.

Another potential secondary agent is natalizumab. In general, natalizumab works by
blocking the attachment of immune cells to brain blood vessels, which is a necessary step for
immune cells to cross into the brain, thus reducing the immune cells’ inflammatory action on
brain neurons. Natalizumab has been shown to significantly reduce the frequency of attacks
in people with relapsing MS.

In the case of relapsing remitting MS, patients may be given intravenous
corticosteroids, such as methylprednisolone, as a secondary agent, to end the attack sooner
and leave fewer lasting deficits.

Other common drugs for MS that may be used in combination with the oleanolic acid
derivatives include immunosuppressive drugs such as azathioprine, cladribine and
cyclophosphamide.

It is contemplated that other anti-inflammatory agents may be used in conjunction
with the treatments of the current invention. Other COX inhibitors may be used, including
arylcarboxylic acids (salicylic acid, acetylsalicylic acid, diflunisal, choline magnesium
trisalicylate, salicylate, benorylate, flufenamic acid, mefenamic acid, meclofenamic acid and
triflumic acid), arylalkanoic acids (diclofenac, fenclofenac, alclofenac, fentiazac, ibuprofen,
flurbiprofen, ketoprofen, naproxen, fenoprofen, fenbufen, suprofen, indoprofen, tiaprofenic
acid, benoxaprofen, pirprofen, tolmetin, zomepirac, clopinac, indomethacin and sulindac) and
enolic acids (phenylbutazone, oxyphenbutazone, azapropazone, feprazone, piroxicam, and
isoxicam. See also U.S. Pat. No. 6,025,395, which is incorporated herein by reference.

Histamine H2 receptor blocking agents may also be used in conjunction with the
compounds of the current invention, including cimetidine, ranitidine, famotidine and
nizatidine.

Treatment with acetylcholinesterase inhibitors such as tacrine, donepizil, metrifonate
and rivastigmine for the treatment of Alzheimer’s and other disease in conjunction with the
compounds of the present disclosure is contemplated. Other acetylcholinesterase inhibitors

may be developed which may be used once approved include rivastigmine and metrifonate.
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Acetylcholinesterase inhibitors increase the amount of neurotransmitter acetylcholine at the
nerve terminal by decreasing its breakdown by the enzyme cholinesterase.

MAO-B inhibitors such as selegilene may be used in conjunction with the compounds
of the current invention. Selegilene is used for Parkinson's disease and irreversibly inhibits
monoamine oxidase type B (MAO-B). Monoamine oxidase is an enzyme that inactivates the
monoamine neurotransmitters norepinephrine, serotonin and dopamine.

Dietary and nutritional supplements with reported benefits for treatment or prevention
of Parkinson’s, Alzheimer’s, multiple sclerosis, amyotrophic lateral sclerosis, rheumatoid
arthritis, inflammatory bowel disease, and all other diseases whose pathogenesis is believed
to involve excessive production of either nitric oxide (NO) or prostaglandins, such as acetyl-
L-carnitine, octacosanol, evening primrose oil, vitamin B6, tyrosine, phenylalanine, vitamin
C, L-dopa, or a combination of several antioxidants may be used in conjunction with the
compounds of the current invention.

For the treatment or prevention of cancer, compounds of the invention may be
combined with one or more of the following: radiation, chemotherapy agents (e.g., cytotoxic
agents such as anthracyclines, vincristine, vinblastin, microtubule-targeting agents such as
paclitaxel and docetaxel, 5-FU and related agents, cisplatin and other platinum-containing
compounds, irinotecan and topotecan, gemcitabine, temozolomide, etc.), targeted therapies
(e.g., imatinib, bortezomib, bevacizumab, rituximab), or vaccine therapies designed to
promote an enhanced immune response targeting cancer cells.

For the treatment or prevention of autoimmune disecase, compounds of the invention
may be combined with one or more of the following: corticosteroids, methotrexate, anti-TNF
antibodies, other TNF-targeting protein therapies, and NSAIDs. For the treatment of
prevention of cardiovascular diseases, compounds of the invention may be combined with
antithrombotic therapies, anticholesterol therapies such as statins (e.g., atorvastatin), and
surgical interventions such as stenting or coronary artery bypass grafting. For the treatment
of osteoporosis, compounds of the invention may be combined with antiresorptive agents
such as bisphosphonates or anabolic therapies such as teriparatide 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),
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antithrombotic agents (e.g., tissue plasminogen activator), or analgesics (e.g., opioids, sodium
channel blockers, and other antinociceptive agents).

For the treatment of disorders involving oxidative stress, compounds of the present
disclosure may be combined with tetrahydrobiopterin (BH4) or related compounds. BH4 is a
cofactor for constitutive forms of nitric oxide synthase, and may be depleted by reactions with
peroxynitrite. Peroxynitrite is formed by the reaction of nitric oxide and superoxide. Thus,
under conditions of oxidative stress excessive levels of superoxide can deplete normal,
beneficial levels of nitric oxide by converting NO to peroxynitrite. The resulting depletion of
BH4 by reaction with peroxynitrite results in the “uncoupling” of nitric oxide synthases so
that they form superoxide rather than NO. This adds to the oversupply of superoxide and
prolongs the depletion of NO. Addition of exogenous BH4 can reverse this uncoupling
phenomenon, restoring the production of NO and reducing the level of oxidative stress in
tissues. This mechanism is expected to complement the actions of compounds of the
invention, which reduce oxidative stress by other means, as discussed above and throughout

this invention.
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).

STAT3 phosphorylation. HeLa cells were treated with the indicated compounds and

concentrations for 6 hours and subsequently stimulated with 20 ng/ml recombinant human IL-
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6 (R&D Systems) for 15 minutes. Lysates were immunoblotted with antibodies against
phosphorylated or total STAT3 (Cell Signaling).

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 quantified by qPCR and
are shown relative to the vehicle-treated IFNy-stimulated sample which was normalized to a
value of 1. Values are averages of duplicate PCR reactions, each with triplicate wells.

iNOS and COX-2 induction Western blot. RAW?264.7 cells were pre-treated for 2
hours with indicated compounds and subsequently stimulated with 10 ng/ml IFNy for an
additional 24 hours. iNOS and COX-2 protein levels were assayed by immunoblotting.
Actin was used as a loading control.

Nrf2 target gene induction. MDA-MB-435 human melanoma cells were treated
with vehicle (DMSO) or the indicated compounds and concentrations for 16 hours. HO-1,
thioredoxin reductase-1 (TrxR1), y-glutamylcysteine synthetase (y-GCS), and ferritin heavy
chain mRNA levels were quantified using qPCR and were normalized relative to a DMSO-
treated sample run in parallel. Values are averages of duplicate wells. Primer sequences are
as follows.

HO-1 FW: TCCGATGGGTCCTTACACTC (SEQ ID NO:1),

HO-1 REV: TAGGCTCCTTCCTCCTTTCC (SEQ ID NO:2),

TrxR1 FW: GCAGCACTGAGTGGTCAAAA (SEQ ID NO:3),

TrxR1 REV: GGTCAACTGCCTCAATTGCT (SEQ ID NO:4),

v-GCS FW: GCTGTGGCTACTGCGGTATT (SEQ ID NO:5),

v-GCS REV ATCTGCCTCAATGACACCAT (SEQ ID NO:6),

Ferritin HC FW: ATGAGCAGGTGAAAGCCATC (SEQ ID NO:7),

Ferritin HC REV: TAAAGGAAACCCCAACATGC (SEQ ID NO:8,

S9 FW: GATTACATCCTGGGCCTGAA (SEQ ID NO:9),

S9 REV: GAGCGCAGAGAGAAGTCGAT (SEQ ID NO:10).

Comparison Compounds. In some of the experiments (e.g., FIGS. 35-47), certain
compounds of this invention were compared with other compounds, such as 402, 403, 404,

402-11 and others. A list of comparison compounds is shown here:
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Compounds 401, 402, 402-02, 403, and 404 can be prepared according to the methods
taught by U.S. Patent 6,326,507, Honda et al. (1998), Honda et al. (2000b), Honda et al.
(2002) and Yates et al. (2007), which are all incorporated herein by reference. The synthesis
of the other compounds are disclosed in the following applications, each of which is
incorporated herein by reference:  U.S. Application Nos. 61/046,332, 61/046,352,
61/046,366, 61/111,333, and 61/111,294. The synthesis of the other compounds are also
disclosed in the following separate applications filed concurrently herewith, each of which is
incorporated herein by reference in their entireties: 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 17, 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.

Aqueous Solubility Determination. The following procedure was used to obtain the
aqueous solubility results summarized in Example 4. Step 1. Determination of optimal
UV/vis wavelengths and generation of standard curves for a compound of interest:

(1) For eight standard calibration curves (one plate), prepare 34 mL of 50:50 (v:v)

universal buffer:acetonitrile in a 50 mL tube.

(2) Using a multichannel pipet, dispense (in uL) the buffer:acetonitrile in a deep

well plate as follows:

1 2 3 4 5 6 7 8 9 10 11 12

285 | 285 | 380 | 380 | 285 | 285 | 285 | 285 | 285 | 285 | 285 | 285

IOMmMOoOI0| >
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(3)  Using a multichannel pipet, dispense DMSO into the same plate as follows:

1 2 3 4 5 6 7 8 9 10 11 12

12 12 15 15 15 15 15 15 15 15

TIO|MmMmOlo|w|>

(4)  Add 10 mM compound in DMSO into the plates as follows:

1 2 3 4 5 6 7 8 9 10 11 12

15uL | 15uL 8 uL 8 uL
cmpdl | cmpdl | cmpdl | cmpdl

15uL | 15uL 8 uL 8 uL
cmpd2 | cmpd2 | cmpd2 | cmpd2

15uL | 15uL 8 uL 8 uL
cmpd3 | cmpd3 | cmpd3 | cmpd3

15uL | 15uL 8 uL 8 uL
cmpd4 | cmpd4 | cmpd4 | cmpd4

15uL | 15uL 8 uL 8 uL
cmpd5 | cmpd5 | cmpd5 | cmpd5

15uL | 15uL 8 uL 8 uL
cmpd6 | cmpd6 | cmpd6 | cmpd6

15uL | 15uL 8 uL 8 uL
cmpd? | cmpd?7 | cmpd7 | cmpd?

15uL | 15uL 8 uL 8 uL
cmpd8 | cmpd8 | cmpd8 | cmpd8

(5) Mix columns 1 and 2 by pipetting each up and down 10 times. Mix columns 3
and 4 by pipetting up and down 10 times. Serially dilute as follows (pipet up

and down 10 times after each transfer):
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d 100u§>0 IOOLLE%A lOOuE&
4 5 6 7 8 9

1 2 3 10 11 12
A
B
C
D
E
F
G
H
KSOO ulL 2; WKSO ulL 2;
Note columns 11 and 12 contain DMSO only and so compound should not be
transferred to these wells.
(6) Cover plate with lid and shake (200-300 rpm) at room temperature for 20
minutes.
(7) Mix all wells by pipetting up and down 10 times.
(8) Transfer 120 uL from each well to a UV transparent plate. Cover and shake for
3-5 minutes. Remove any bubbles in the wells using a pipet.
9) Read from 220 nm to 500 nm at 10 nm increments on a spectrophotometer

(e.g., SpectraMax®).

Step 2. Compound Solubility Testing Procedures using the Millipore™ Multiscreen®

Solubility Filter Plate.
Consumables: Millipore™ Multiscreen® Solubility Filter Plate #MSSLBPC10

Greiner® 96 well disposable UV-Star analysis plate, VWR#655801
Greiner® 96 well polypropylene V-bottom collection plate, VWR#651201

Universal Aqueous Buffer:

(a) To prepare 500 mL of universal buffer, add the following: 250 mL
Nanopure water; 1.36 mL (45 mM) ethanolamine; 3.08 g (45 mM)
potassium dihydrogen phosphate; 2.21 g (45 mM) potassium acetate;
thoroughly mix.

(b) Adjust pH to 7.4 with HCl and q.s. to 500 mL with 0.15 M KCI.

(c) Filter to remove particulates and reduce bacterial growth.

(d)  Store at 4°C in the dark.
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Solubility Protocol:

(a) Add 285 uL of Universal Aqueous Buffer to desired wells of the
Millipore™ Multiscreen® Solubility filter plate.

(b) Add 15 puL of 10 mM compound in DMSO to the appropriate wells.
Add 15 uL of 100% DMSO only to 6 wells of the filter plate for
blanks.

() Using a multichannel pipet, mix wells by pipetting up and down 10
times. Be careful not to touch the filters in the plate with the tips.

(d) Cover and gently shake (200-300 rpm) filter plate for 90 minutes at
room temperature.

(e) Vacuum filter the aqueous solution from the Multiscreen® solubility
filter plate into a polypropylene V-bottom plate.

(f) Transfer 60 uL of filtrate to a UV transparent plate (Greiner® UV-Star
Analysis Plate).

(g2) Add 60 puL of acetonitrile to each well and mix by pipetting up and
down 10 times.

(h) Cover and gently shake for 3-5 minutes. Remove any bubbles with a
pipet.

(1) Measure the absorbance of ecach well in the plate on the
spectrophotometer (UV/vis) at the desired wavelength. For compounds
in a plate with different absorbance peaks, set the spectrophotometer to
read a spectrum (e.g., from 220 nm to 460 nm).

)] Identify concentration using measured absorbance for each compound

and the predetermined standard curve (see Step 1).

106



BI5 pt cnpd2 |5 pt cnpd2 8 pl _ cnpd2 8 pl _ cnpd2

Cl5 pt cnpd3 |5 pt cnpd3 8 pl _ cnpd3
WO 2009/129546 PCT/US2009/041172

Example 2 — Synthesis of Oleanolic Acid Derivatives

Scheme 1:

NC

Reagents and conditions pertaining to Scheme 1: (a) DPPA, Et;N, 0 °C to rt, 6 h,

5 90%; (b) 80 °C, 2 h; (¢) 12 N HCI (aq), 99%.
Amine 402-14 was synthesized from acid 1 (Honda ef al., 2000b) in 3 steps (Scheme
1). Acid 1 (Honda et al., 2000b) was treated with DPPA/Et;N to give the corresponding azide
402-11 in 90% yield. The Curtius rearrangement of compound 2 gave isocyanate 3, which

was treated with concentrated HCl to give amine 402-14 in quantitative yield.

10  Scheme 2:

Reagents and conditions pertaining to Scheme 2: (a) DPPA, Et;N, 0 °C to rt, 6 h,
99%:; (b) 80 °C, 2 h; (¢) 12 N HCI (aq), 81%.
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Using the same protocol as shown for 402-14, acid 4 was transformed to amine 402-

52 in 80% overall yield (Scheme 2).

Scheme 3:

5 Reagents and conditions pertaining to Scheme 3: (a) Mel, K,CO3, DMF, 14%.
Amine 402-14 was transformed into dimethylamine 402-41 in 14% yield by treatment
with iodomethane and K,CO3; (Scheme 3).

Scheme 4:

, aorb
—»

10 Reagents and conditions pertaining to Scheme 4: (a) EtsN, RSO,Cl, 0 °C; (b) RSO,Cl,
120 °C.
Amine 402-14 was transformed to the corresponding sulfonamide derivatives using

general methods A or B (Scheme 4). See Table 2 for the details of reaction conditions.

Table 2:
Compound Name R Method Rxn. Time Yield
402-19 Me A 1.5h 68%
402-36 Et A 2h 9.4%
402-30 cyclopropyl B 4h 59%
402-43 CH,CF; A 0.5h 77%
402-39 Ph B lh 77%
402-31 2-thiophenyl B 2h 76%

15
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Scheme 5:

Reagents and conditions pertaining to Scheme 5: (a) EtsN, MeSO,Cl, 0 °C, 1.5 h,

78%.

5 Compound 402-53 was prepared from amine 402-52 using general method A (Scheme
5).
Scheme 6:

Reagents and conditions pertaining to Scheme 6: (a) Et;N, acylation agent, 0 °C to rt.
10 Amine 402-14 was transformed to the corresponding amide derivatives using general

method C (Scheme 6). See Table 3 for the details of reaction conditions.
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Table 3
Compound Name R Acylation agent Solvent "ll?fl::e ‘({(i;)l)d
402-15 Me MeCOCI (2 eq) benzene | 10 min 67
402-38 Et EtCOCI (1.5 eq) CH,Cl, | 30 min 76
402-28 vinyl CH,=CHCOCI (1.5 ¢q) | CHxCl, lh 60
402-42 acetylenyl | CHCCOCI (1.5eq) | CH,CL | 20 min 9
402-27 Ph PhCOCI (1.5 ¢q) CH,Cl, lh 70
402-37 PhCH, PhCH,COCI1 (4.5¢q) | CH,Cl, 2h 72
402-16 CF; (CF3C0O),0 (2 ¢q) benzene 5 min 56
402-24 CF:CH, | CF3;CH,COCI” (3eq) | CHyClL 15h 48

" 2-Propynoyl chloride was prepared by the reaction of 2-propynoic acid with oxalyl chloride
(1 eq.) in the presence of catalytic amount of DMF. After stirring at 0 °C for 2 h, the reaction
mixture was used to react with amine 402-14 directly.

5 7 3,3,3-Trifluoropropionyl chloride was prepared by the reaction of 3,3,3-trifluoropropionic
acid with oxalyl chloride (1 eq.) in the presence of catalytic amount of DMF. After stirring at
room temperature for 1.5 h, the reaction mixture was used to react with amine 402-14
directly.

Scheme 7:

10
Reagents and conditions pertaining to Scheme 7: (a) NHR Ry, rt.
Compound 3 was transformed to the corresponding urea derivatives using general

method D (Scheme 7). See Table 4 for the details of reaction conditions.

Table 4
Compound Name NHR;R; Solvent | Rxn. Time ‘({(i;)l)d
402-21 NH; (2 M in MeOH) (10 eq) | CH,Cl, 4h 91
402-17 NH;Me (2 M in THF) (1.2 eq) | THF 10 min 86
402-18 NH;Et (2 M in THF) (1.2 eq) THF 10 min 85
402-26 Piperidine (1.5 eq) THF lh 75
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Compound Name NHR;R, Solvent | Rxn. Time ‘({(i;)l)d
402-23 Pyrazole (5 eq) THF 20 h 79
402-25 NHMe, THF 118 h 59
402-32 4-piperidinol THF 6 h 41
402-45 PhNH," THF 49 h 29
402-44 4-aminophenol THF 48 h 74
402-33 morpholine THF 118 h 55
"Et;N used as base.
Scheme 8:

Reagents and conditions pertaining to Scheme 8: (a) ROH, 100 °C.
Compound 3 was transformed to the corresponding carbamate derivatives using
general method E (Scheme 8). See Table 5 for the details of reaction conditions.

Table 5

Compound Name ROH Rxn. Time Yield (%)
402-12 MeOH 20 h 80
402-13 EtOH 16 h 61
402-34 Me,CHOH 20 h 45
402-29 CH,=CHCH,0OH 16 h 48
402-20 PhCH,OH 16 h 26
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Scheme 9:

5(5)M x colums 1 and 2 by pipetting each up and down

10 times. M x colums 3 and 4 by pipetting up and down
waoopiizesse Serially dilute as foll ows (pipet URCENS2009/041172

down 10 tinmes after each transfer): WO
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Reagents and conditions pertaining to Scheme 9: (a) IPh(OAc),, TEMPO, rt, 72 h,
77%; (b) m-CPBA, Na,HPOy4, 45 °C, 3.5 h, 88%; (c) PCC, NaOAc, rt, 3.5 h, 84%; (d)
HCO;Et, NaOMe, 0 °C to rt, 1 h; (¢) NH,OH-HCI, 60 °C, 4 h, 86% (from 10); (f) NaOMe, 55
°C, 2 h, 85%; (g) (i) 1,3-dibromo-5,5-dimethylhydantoin, rt, 1 h; (ii) pyridine, 55 °C, 3 h,
93%.

Compound 7 was transformed to target compound 402-67 in 7 steps (Scheme 9).
Triol 7 was treated with IPh(OAc); and a catalytic amount of TEMPO (De Mico et al., 1997)
and the primary alcohol was selectively oxidized to give aldehyde 8 (77% yield). Compound
8 was then reacted with m-CPBA in refluxing CH,Cl, to give the Baeyer-Villiger oxidation
product 9 in 88% yield (Barrero ef al., 1999) which was oxidized using PCC to give diketone
10 in 84% yield. Formylation of 10 with ethyl formate using sodium methoxide as the base
afforded compound 11, which was reacted with hydroxylamine hydrochloride in aqueous
EtOH at 60 °C to give isoxazole 12 in 86% yield. Cleavage of the isoxazole under basic
conditions gave a-cyanoketone 13 in 85% yield, which was then treated with 1,3-dibromo-
5,5-dimethylhydantoin, followed by elimination of HBr using pyridine as the base to give
compound 402-67 in 93% yield.

Scheme 10:

T
w

Tu
[+2]
w
N
[+2]
(3]

- -
- )
rd rd

Reagents and conditions pertaining to Scheme 10: (a) 3-(S)-Hydroxyfuran, NaH,
THF, r.t., 10 min, 73%.

Compound 6 was treated with 3-(S)-hydroxyfuran and sodium hydride in THF to
yield 63265 in 73% yield.
Scheme 11:

113



D E

WO 2009/129546 PCT/US2009/041172

Reagents and conditions pertaining to Scheme 11: (a) Et;N, CF;CH,SO,Cl, CH,Cl,, 0
°C, 1.5 h,91%.
Compound 63254 was prepared from amine 402-52 using general method A (Scheme
5 5.
Scheme 12:

402-52 63222

Reagents and conditions pertaining to Scheme 12: (a) BrCH,CN, i-Pr,NEt, Nal, THF,
50 °C, 14 h, 6%.
10 Treatment of amine 402-52 with i-Pr,Net, bromoacetonitrile, and Nal at 50 °C gave

compound 63222 in 6% yield (Scheme 12).

Scheme 13:

a
i 1
402-52 63238
15 Reagents and conditions pertaining to Scheme 13: (a) Etl, K,COs3;, DMF, r.t., 20 h,

41%.

Treatment of amine 402-52 with cthyl iodide and potassium carbonate in DMF gave
compound 63238 in 41% yield (Scheme 13).
Scheme 14:
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402-52
Reagents and conditions applicable to Scheme 14: (a) Et;N, acylation agent, 0 °C to rt.

Amine 402-52 was transformed to the corresponding amide derivatives using general
method C (Scheme 14). See Table 6 for the details of reaction conditions.
5 Table6

Compound R Acylation agent Solvent Rxn. Yield
Name Time (%)
63236 cyclopropyl | C3HsCOCI™ (3.3 eq) CH,Cl, | 30 min 48
63321 Me MeCOCI (2 eq) benzene | 20 min 83
63322 CF; (CF5;C0O),0 (2 eq) benzene | 10 min 90

" Cyclopropanecarbonyl chloride was prepared by the reaction of cyclopropanecarboxylic
acid with oxalyl chloride (1 eq.) in the presence of catalytic amount of DMF. After stirring at
0 °C for 2 h, the reaction mixture was used to react with amine 402-52 directly.

Scheme 15:

10 63327
Reagents and conditions applicable to Scheme 15: (a) (i) benzene, reflux; (i1)) MeNH,,
THF, 0 °C.
Scheme 16:
a
63328
15 Reagents and conditions applicable to Scheme 16: (a) (1) benzene, reflux; (ii)) MeOH ,

benzene, reflux.
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Example 3 — Synthesis and Characterization of Oleanolic Acid Derivatives

Compound 2: EtsN (8.44 mL, 60.7 mmol) and DPPA (2.50 g, 9.08 mmol) were
added successively to a solution of compound 1 (1.49 g, 3.03 mmol) in toluene (30 mL) at 0
°C. After stirring at room temperature for 6 h, the solvent was removed by evaporation to
give an oil which was purified by column chromatography (silica gel, 0 to 10% EtOAc in
CH,Cl,) to give azide 2 (1.41 g, 90%) as a white foam solid: 'H NMR (400 MHz, CDCls)
0 8.03 (s, 1H), 5.98 (s, 1H), 2.98 (m, 1H), 2.93 (d, 1H, J = 4.8 Hz), 1.66-1.96 (m, 8H), 1.49
(s, 3H), 1.46-1.62 (m, 3H), 1.36 (s, 3H), 1.26 (s, 3H), 1.18-1.34 (m, 4H), 1.18 (s, 3H), 1.01 (s,
3H), 1.00 (s, 3H), 0.91 (s, 3H); m/z 517.3 (M+1), 489.3 (M-N,+1).

Compound 3: Azide 2 (1.41 g, 2.73 mmol) was dissolved in benzene (100 mL) and
the mixture was refluxed for 2 h. After removing benzene by evaporation, compound 3 (1.33
g, 100%) was obtained as a white foam solid and was used in the next step without further
purification: 'H NMR (400 MHz, CDClz) & 8.03 (s, 1H), 5.98 (s, 1H), 3.26 (d, 1H, J = 4.8
Hz), 2.52 (m, 1H), 1.96-2.12 (m, 3H), 1.52-1.86 (m, 7H), 1.51 (s, 6H), 1.26 (s, 3H), 1.18 (s,
3H), 1.13-1.37 (m, 5H), 1.02 (s, 3H), 0.98 (s, 3H), 0.90 (s, 3H); m/z 489.3 (M+1).

Compound 402-14: 12 N HCI (aq) (3.0 mL, 36.0 mmol) was added dropwise to
compound 3 (300 mg, 0.61 mmol) in MeCN (3.0 mL) at room temperature. After stirring for
20 min, EtOAc was added, and the reaction mixture was cooled to 0 °C. 10% NaOH (aq)
solution (14.4 mL, 36.0 mmol) and saturated NaHCO; (aq) solution (10 mL) were added
successively. After stirring for 5 min, the organic phase was separated, washed with brine,
and then dried with MgSO4 and concentrated. The residue obtained was purified by column
(silica gel, 0 to 15% MeOH in CH,Cly) to give compound 402-14 (280 mg, 99%) as a light
yellow foam solid: '"H NMR (400 MHz, CDCl3) & 8.06 (s, 1H), 5.98 (s, 1H), 3.62 (d, 1H, J =
4.4 Hz), 2.22 (m, 1H), 2.10 (m, 1H), 1.98 (m, 1H), 1.51 (s, 6H), 1.42-1.86 (m, 13H), 1.27 (s,
3H), 1.31 (m, 1H), 1.19 (s, 3H), 1.04 (m, 1H), 0.99 (s, 6H), 0.90 (s, 3H); m/z 463.3 (M+1).

Compound 5: Et;N (16.93 mL, 122 mmol) and DPPA (5.26 mL, 24.3 mmol) were
added successively to compound 4 (6.00 g, 12.2 mmol) in toluene (75 mL) at 0 °C. After
stirring at room temperature for 6 h, the solvent was removed by evaporation to give an oil
which was purified by column chromatography (silica gel, 0 to 40% EtOAc in Hexanes) to
produce azide 5 (6.25 g, 99%) as a white foam solid: "H NMR (400 MHz, CDCl3) § 7.65 (s,
1H), 2.76 (m, 1H), 2.68 (d, 1H, J=4.0 Hz), 2.46 (dd, 1H, J=4.8, 16.0 Hz), 2.37 (dd, 1H, J =
13.2, 16.0 Hz), 1.62-2.02 (m, 9H), 1.42-1.54 (m, 3H), 1.32 (m, 1H), 1.23 (s, 3H), 1.17 (s,
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00 uLO 41 ,0 nL Note columms 11 and 12 contain DMSO
only and so conpound should not be transferred to

wao bwoa29sed | s. 5(6) Cover plate with Iid and shak@&r/us2009/041172
(200-300 rpn) at roomtenperature for 20 mnutes. (7)

st i Cabh 36T e oiedch e P EOIH R e Bhs . 3m

m/z 4Pl ap@-NGayer and shake for 3-5 minutes. Renobve any
bubbles in the wells using a pipet. 10(9)Read from 220
nromponod 402753t Ar6lerinta.2cg.eifethmenadhwas dissolved in benzene (300 mL)

spect,r ophot onet e e.d. , ect raMVax0). St . .
and tEDRELRANE RTERET 0% 3u: TR SBMBLRA bemosd by Bigforftion o give
compdvinld| 6 @R IMMIhits E52e 88NN HIEH Wiad Msddl httBE nEltat®. without further

__Consumabl es: MI1liporeTM Miultiscreen0O Solubility
purifi@atipper Pl at e #MSSLBPC10 15Gr ei ner(r) 96 well

di trar ' I

CYSRERRPI 20 T, PP SR R s 1
mmol pinaltfle CNWBB#A6D)L# Gdornentperamie. A4 treostriy féredS: m{ra EtOAc was added,
and thrgJ %ga%?}ég n?igglrenl_vag Eoolfg(i {0058 .l 18&;&;@%@%%&%&&?% %évl, %gb mmol)
and sagL?tﬁtfmagfgér]@%Eagg gﬂgﬁgt’l (%O%Lg w%ﬂegadﬁ% s%%?g%%&‘l%mwﬁer stirring for 5
min, the etgatie ;phbsvow augpiphatadi washed)wisldpuist, apHtiion dzied witlt MgSOL. After

concBo ST ik et hp S
for 150h8he Atted Codlthet RE r@lh KempMBlure, the white precipitate was collected by
2009/ 129546PCT/"US2009/ 041%72 Solubility Protocol:

filtration to give compound 402-52 (4.54 g, 81%) as a white solid: 'H NMR (400 MHz,
CDCls) 6 7.66 (s, 1H), 3.42 (d, 1H, J = 4.4 Hz), 2.45 (dd, 1H, J= 5.6, 16.0 Hz), 2.37 (dd, 1H,
J =128, 16.0 Hz), 1.94-2.08 (m, 4H), 1.84 (m, 1H), 1.51-1.72 (m, 6H), 1.42 (m, 1H), 1.31
(m, 1H), 1.28 (s, 3H), 1.23 (s, 3H), 1.19 (s, 3H), 1.16 (s, 3H), 1.15-1.30 (m, 2H), 0.99 (m,
1H), 0.97 (s, 3H), 0.95 (m, 1H), 0.94 (s, 3H), 0.91 (s, 3H); m/z 465.3 (M+1).

Compound 402-41: To a solution of 402-14 (40 mg, 0.086 mmol) in DMF (0.86 mL)
were added K,CO3 (23 mg, 0.166 mmol) and Iodomethane (0.01 mL, 0.160 mmol). The
reaction was stirred at room temperature for 24 h, after which it was extracted with EtOAc (2
mLx 2). The EtOAc extracts were washed with water (2 mLx2) and brine (2 mL), then dried
over MgSQ,, filtered, and evaporated. The crude residue was purified by column
chromatography (silica gel, 4% to 32% EtOAc in hexanes) to give 402-41 (17 mg) as a
colorless film. This product was purified further by preparative TLC (silica gel, 33% EtOAc
in hexanes) to give 402-41 (5 mg, 14% vyield) as a colorless film: 'H NMR (400 MHz,
CDCls) & 8.04 (s, 1H), 5.93 (s, 1H), 3.38 (d, 1H, J =4 Hz), 2.67 (br d, 1H, J = 13 Hz), 2.19
(s, 6H), 1.82-2.02 (m, 3H), 1.64-1.82 (m, 6H), 1.44 (s, 3H), 1.12-1.34 (m, 6H), 1.25 (s, 3H),
1.24 (s, 3H), 1.17 (s, 3H), 0.98 (s, 3H), 0.95 (s, 3H), 0.87 (s, 3H); m/z 491.3 (M+1).

General method A: RSO,Cl (0.13 mmol) was added to a solution of compound 402-
14 (0.10 mmol) and Et;N (0.15 mmol) in CH,Cl, (2 mL) at 0 °C. After stirring at 0 °C for the
reaction time as shown in Table 2, NaHCO3 (aq) solution was added. After stirring at room

temperature for 10 min, the mixture was extracted with CH,Cl,. The combined extracts were
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(a) Add 285 uL of Universal Aqueous Buffer to desired
wells of the MIIiporeTM Miultiscreen0 Solubility
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solutigny gheys fligedpathelyl2SO5 (agyl Agacetrated. ofharsstdyaiabigingd was purified by

) ' ' d times.
columfiifbalfionrs Aotk BY cB8pendiBe s RuRRRI Rt 0oy
babhippandi 402-8: pVhies foati YolMeABUNEIR (MO0akIZRY, loCE) §8.08 (s, 1H),
each well in the plate on the 20spectrophot onet er

6.12 (L UvH-4] (e 1Hhe. Holh 1 Ha/ mete Flah g . R, ordounds. 1.68-3.20 (m,
i i ff | ) a et e
i T Al e R B R L
1.05 (513H)01.66(s, AH)).. 0.93 Js, BHRmh/izf5¢ 1 Saveeint rati on usi ng
measur ed absor bance for each  co e

d dth
oF ompoans 402305 (hieea o el is ' ONMITS(409 W1z, GRST) 5 8.09 (s, TH),
P 9/ Q4117 i f
.10 (§3 338G, 3 A2) L0 HATPLS (&, 1nRVIAER! PrRh2.17-2.24

(m, 2R AQEN 1, aHY oM dint i1BNS].peNtss (mh,ngHY, d.53chepeml 2H)Aa) .48 (s, 6H),
DPPA, Et3N, 0 Ctort, 6 h. 590% (b) 80 C, 2 h: éc)
1.28-1136 (D, (26)(S> Pyl - 19 (m, 1Hail 46 (36311 4. 108, d¥hit hBS (% S&D. 1.03

i1 o ( ' steps (Schene
(m, 21 R a0 000, e et cat d wi th
DPBAlponatl 402-3i: Wehitd ébaeo sa1Ris PHNSIMRY (400i Mgl @>CY) § 8.03 (s, 1H),
0% vyield. The Curtius rearrangenen

9 h t of conmpound 2

7.62 (i 4 S o8y Hal &5 & Whi/ch At 1 B2t 6 bh ¢ TorkbHe) &8s 1)
4.30 @ﬁh@%@%‘; M€ 187285 4G25 14 6h N AYERt | @b MEnY.i8hd1.689 82 (m, 6H),
1.53 (m, 1H), 1.49 (s, 3H), 1.36 (s, 3H), 1.28 (m, 2H), 1.26 (s, 3H), 1.20 (m, 2H), 1.18 (s,
3H), 1.10 (m, 1H), 1.00 (s, 3H), 0.97 (s, 3H), 0.87 (s, 3H); m/z 446.3 (M-C4H3S-SO,NH).

Compound 402-36: White foam solid; '"H NMR (400 MHz, CDCl3) & 8.09 (s, 1H),
6.10 (s, 1H), 4.30 (s, 1H), 3.17 (m, 3H), 2.55 (m, 1H), 1.52-2.20 (m, 11H), 1.49 (s, 6H), 1.44
(t, 3H, J=17.2 Hz), 1.28-1.36 (m, 3H), 1.26 (s, 3H), 1.17 (s, 3H), 1.13 (m, 1H), 1.04 (s, 3H),
1.02 (s, 3H), 0.91 (s, 3H); m/z 555.3 (M+1), 446.3 (M-C,HsSO,NH).

Compound 402-39: White foam solid; '"H NMR (400 MHz, CDCl;) & 8.02 (s, 1H),
7.89 (m, 2H), 7.52 (m, 3H), 5.98 (s, 1H), 4.23 (s, 1H), 3.09 (d, 1H, J = 4.8 Hz), 2.60 (m, 1H),
1.46-1.98 (m, 12H), 1.46 (s, 3H), 1.25 (s, 3H), 1.23 (s, 3H), 1.17 (s, 3H), 1.16 (m, 2H), 1.06
(m, 1H), 0.97 (s, 3H), 0.96 (s, 3H), 0.85 (s, 3H); m/z 446.3 (M-CsHsSO,NH).

Compound 402-43: White foam solid; '"H NMR (400 MHz, CDCls) & 8.04 (s, 1H),
6.09 (s, 1H), 4.80 (s, 1H), 3.90 (m, 2H), 3.08 (d, 1H, J = 4.8 Hz), 2.61 (m, 1H), 1.68-1.96 (m,
9H), 1.54-1.63 (m, 2H), 1.48 (s, 3H), 1.47 (s, 3H), 1.28-1.36 (m, 3H), 1.25 (s, 3H), 1.16 (m,
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Reagents and conditions pertaining to Schene 2: (a)

DPPA, Et3N, O Cto rt, 6 h, 99% (b) 80 C, 2 h; (c) 12
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Usi ng the same protocol as shown for 402-14, acid 4
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CFSC]Q@’GZNI_?I ng to Scherme 3: (a) Mel, KZCGS DI\/F 14%
02-14 was transforned |nto di met hyl am ne 402-41
i Gomprniled03-Fy Whisafomensolid; t H NN (00hsiEz, ST IKOEDS? (s, 1H),

380 (hartl mitnegte BiaErent e, 149 Ceot 2 is2pBuoth, | 3By2-16 m, 4,

1.86 (RSPREL 611203 Cm, 4H), 152*(&”@1{)4(12291@ ¥@s 1tr7Nsd phed) 12 (s, 3H),
t he Correspondi ng sul fonam de derivatives usi ng
1.17 (geitd éllSn(EI Bldpd .0R on, BI), SdHetse3H),.0. 86, Fh @92 (5, Gt gz 448.3

reaction conditions. Table 2: Conmpound Nane
MR R T e v ol d 409 26

General method C: The acylation agent was added dropwise to a mixture of 402-14
(30 mg, 65 umol) and Et;N (2 eq of the acylation agent) in solvent (1 mL, benzene or
CH,Cl,, see Table 3 for details) at 0 °C. After stirring at ambient temperature for the reaction
time as shown in Table 3, NaHCOs3 (aq) solution was added and the mixture was stirred for 5
min at room temperature. The mixture was extracted with EtOAc and the combined extracts
were washed with water, then dried with MgSO,4 and concentrated. The residue obtained was
purified by column chromatography to give the corresponding amide derivatives.

Compound 402-15: White foam solid; '"H NMR (400 MHz, CDCl;) & 8.03 (s, 1H),
6.00 (s, 1H), 4.98 (bs, 1H), 3.07 (d, 1H, J = 4.4 Hz), 2.58 (m, 1H), 2.28 (m, 1H), 2.08 (m,
1H), 1.97 (s, 3H), 1.70-1.84 (m, 7H), 1.52-1.62 (m, 2H), 1.50 (s, 3H), 1.44 (s, 3H), 1.27 (s,
3H), 1.24-1.36 (m, 3H), 1.18 (s, 3H), 1.14 (m, 1H), 1.03 (s, 6H), 0.90 (s, 3H); m/z 505.3
(M+1).

Compound 402-16: White foam solid; '"H NMR (400 MHz, CDCl;) & 8.03 (s, 1H),
6.01 (s, 1H), 5.78 (bs, 1H), 2.97 (d, 1H, J = 4.8 Hz), 2.72 (m, 1H), 2.19 (m, 1H), 1.93-2.07
(m, 3H), 1.56-1.84 (m, 7H), 1.50 (s, 3H), 1.41 (s, 3H), 1.27 (s, 3H), 1.19-1.37 (m, 4H), 1.18
(s, 3H), 1.05 (s, 3H), 1.05 (s, 3H), 0.92 (s, 3H); m/z 559.3 (M+1).

Compound 402-24: White foam solid; '"H NMR (400 MHz, CDCl3) & 8.03 (s, 1H),
6.00 (s, 1H), 5.38 (bs, 1H), 3.05 (q, 2H, J = 10.8 Hz), 3.00 (d, 1H, J = 5.6 Hz), 2.65 (m, 1H),
2.25 (m, 1H), 2.09 (m, 1H), 1.88-1.96 (m, 2H), 1.73-1.82 (m, 5H), 1.50-1.60 (m, 2H), 1.50 (s,
3H), 1.41 (s, 3H), 1.27-1.35 (m, 3H), 1.27 (s, 3H), 1.18 (s, 3H), 1.17 (m, 1H), 1.04 (s, 6H),
0.90 (s, 3H); m/z 573.3 (M+1).

Compound 402-27: White foam solid; '"H NMR (400 MHz, CDCls) & 8.04 (s, 1H),
7.71 (m, 1H), 7.50 (m, 1H), 7.43 (m, 2H), 6.01 (s, 1H), 5.66 (bs, 1H), 3.21 (d, 1H, J = 4.4
Hz), 2.76 (m, 1H), 2.44 (m, 1H), 2.20 (m, 1H), 2.02 (m, 2H), 1.72-1.93 (m, 5H), 1.59 (m,
1H), 1.48 (s, 3H), 1.43 (s, 3H), 1.26 (s, 3H), 1.17 (s, 3H), 1.07 (s, 6H), 1.05-1.38 (m, 6H),
0.93 (s, 3H); m/z 567.3 (M+1).
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Compound 402-28: White foam solid; '"H NMR (400 MHz, CDCls) & 8.03 (s, 1H),
6.25 (dd, 1H, J=1.2, 16.8 Hz), 6.05 (dd, 1H, /= 10.4, 16.8 Hz), 6.00 (s, 1H), 5.61 (dd, 1H, J
=1.2, 10.4 Hz), 5.11 (bs, 1H), 3.08 (d, 1H, J = 4.4 Hz), 2.67 (m, 1H), 2.34 (m, 1H), 2.10 (m,
1H), 1.90-1.99 (m, 2H), 1.69-1.82 (m, 5H), 1.53-1.59 (m, 2H), 1.49 (s, 3H), 1.40 (s, 3H),
1.28-1.37 (m, 3H), 1.26 (s, 3H), 1.18 (s, 3H), 1.17 (m, 1H), 1.05 (s, 3H), 1.04 (s, 3H), 0.91 (s,
3H); m/z 517.3 (M+1).

Compound 402-37: White foam solid; '"H NMR (400 MHz, CDCls) & 8.00 (s, 1H),
7.23-7.35 (m, 5H), 5.93 (s, 1H), 4.97 (bs, 1H), 3.51 (m, 2H), 2.72 (d, 1H, J = 4.8 Hz), 2.58
(m, 1H), 2.07 (m, 1H), 1.94-2.00 (m, 2H), 1.86 (m, 1H), 1.62-1.80 (m, 4H), 1.47 (s, 3H),
1.42-1.54 (m, 3H), 1.26 (m, 3H), 1.25 (s, 3H), 1.17 (s, 3H), 1.09 (s, 3H), 1.04 (m, 1H), 1.02
(s, 3H), 0.96 (s, 3H), 0.87 (s, 3H); m/z 581.3 (M+1).

Compound 402-38: White foam solid; '"H NMR (400 MHz, CDCls) & 8.03 (s, 1H),
6.00 (s, 1H), 4.94 (bs, 1H), 3.06 (d, 1H, J=4.8 Hz), 2.61 (m, 1H), 2.27 (m, 1H), 2.17 (q, 2H,
J=17.6 Hz), 2.05 (m, 1H), 1.74-1.94 (m, 7H), 1.51-1.60 (m, 2H), 1.50 (s, 3H), 1.43 (s, 3H),
1.27 (s, 3H), 1.24-1.35 (m, 3H), 1.18 (s, 3H), 1.14 (t, 3H, J = 7.6 Hz), 1.14 (m, 1H), 1.04 (s,
3H), 1.03 (s, 3H), 0.90 (s, 3H); m/z 519.3 (M+1).

Compound 402-42: White foam solid; '"H NMR (400 MHz, CDCls) & 8.03 (s, 1H),
6.00 (s, 1H), 5.43 (bs, 1H), 3.06 (d, 1H, J=4.4 Hz), 2.71 (s, 1H), 2.62 (m, 1H), 2.22 (m, 1H),
2.06 (m, 1H), 1.88-1.99 (m, 2H), 1.70-1.84 (m, 5H), 1.54-1.62 (m, 2H), 1.50 (s, 3H), 1.48 (s,
3H), 1.27 (s, 3H), 1.26-1.34 (m, 3H), 1.19 (s, 3H), 1.18 (m, 1H), 1.03 (s, 6H), 0.91 (s, 3H);
m/z 515.3 (M+1).

General method D: NHR R, (See Table 4 for the amount) was added to compound 3
(30 mg, 61 umol) in the solvent (0.5 mL, CH,Cl, or THF, see Table 4). After stirring at room
temperature for the reaction time as shown in Table 3, EtOAc was added and the mixture was
washed with 1 N HCI (aq), water, and then dried with MgSO4 and concentrated. The residue
obtained was purified by column chromatography to give the corresponding urea derivatives.

Compound 402-17: White foam solid; '"H NMR (400 MHz, CDCl3) & 8.03 (s, 1H),
5.97 (s, 1H), 4.31 (q, 1H, /= 4.8 Hz), 3.98 (s, 1H), 3.14 (d, 1H, J= 4.8 Hz), 2.76 (d, 3H, J =
4.4 Hz), 2.47 (m, 1H), 2.28 (m, 1H), 2.12 (m, 1H), 1.70-1.84 (m, 7H), 1.59 (m, 1H), 1.50 (m,
1H), 1.48 (s, 3H), 1.42 (s, 3H), 1.26 (s, 3H), 1.24-1.37 (m, 3H), 1.18 (s, 3H), 1.12 (m, 1H),
1.03 (s, 3H), 1.02 (s, 3H), 0.90 (s, 3H); m/z 520.3 (M+1).

Compound 402-18: White foam solid; '"H NMR (400 MHz, CDCls) & 8.02 (s, 1H),
5.96 (s, 1H), 434 (t, 1H, J = 5.2 Hz), 4.00 (s, 1H), 3.19 (m, 2H), 3.14 (d, 1H, J = 4.8 Hz),
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5.96 (R 1H), 4.99 (s, 1H), 4.59 (s, 2H), 3.07 (d, 1H, J = 4.4 Hz), 2.34-2.42 (m, 2H), 2.24 (m,
1H), 1.72-1.84 (m, 7H), 1.60 (m, 1H), 1.44 (s, 3H), 1.39 (s, 3H), 1.27 (s, 3H), 1.26-1.41 (m,
4H), 1.18 (s, 3H), 1.12 (m, 1H), 1.04 (s, 3H), 1.01 (s, 3H), 0.90 (s, 3H); m/z 506.3 (M+1).

Compound 402-23: White foam solid; "H NMR (400 MHz, CDCls) 4 8.19 (d, 1H, J =
2.4 Hz), 8.03 (s, 1H), 7.55 (d, 1H, J = 0.8 Hz), 7.12 (s, 1H), 6.38 (dd, 1H, J = 1.6, 2.4 Hz),
5.99 (s, 1H), 3.16 (d, 1H, J = 4.8 Hz), 2.97 (m, 1H), 2.26 (m, 1H), 1.52-2.16 (m, 11H), 1.46
(s, 3H), 1.37 (s, 3H), 1.31-1.40 (m, 3H), 1.26 (s, 3H), 1.19-1.28 (m, 2H), 1.16 (s, 3H), 1.10 (s,
3H), 1.06 (s, 3H), 0.93 (s, 3H); m/z 557.3 (M+1), 489.2 (M-CsH3N»).

Compound 402-25: White solid; '"H NMR (400 MHz, CDCls) & 8.04 (s, 1H), 5.99 (s,
1H), 3.83 (br s, 1H), 3.21 (br d, 1H, J = 4.4 Hz), 2.89 (s, 6H), 2.55 (br dt, 1H), 2.28 (m, 1H),
2.13 (br dt, 1H), 1.72-1.92 (m, 6H), 1.49 (s, 3H), 1.45 (s, 3H), 1.27 (s, 3H), 1.18 (s, 3H), 1.08-
1.60 (m, 7H), 1.04 (s, 3H), 1.03 (s, 3H), 0.90 (s, 3H); m/z 534.3 (M+1).

Compound 402-26: White foam solid; '"H NMR (400 MHz, CDCls) & 8.04 (s, 1H),
5.99 (s, 1H), 3.87 (s, 1H), 3.29 (m, 4H), 3.20 (d, 1H, J = 4.8 Hz), 2.52 (m, 1H), 2.30 (m, 1H),
2.14 (m, 1H), 1.70-1.92 (m, 7H), 1.50-1.59 (m, 8H), 1.49 (s, 3H), 1.44 (s, 3H), 1.26 (s, 3H),
1.24-1.38 (m, 3H), 1.18 (s, 3H), 1.12 (m, 1H), 1.04 (s, 3H), 1.03 (s, 3H), 0.90 (s, 3H); m/z
574.4 (M+1).

Compound 402-32: White solid; 'H NMR (400 MHz, d¢-DMSO) & 8.63 (s, 1H), 6.18
(s, 1H), 5.55 (t, 1H, J =4 Hz), 4.58 (d, 1H, J =4 Hz), 3.68 (m, 2H), 3.54 (m, 1H), 3.13 (br d,
1H, J = 2.4 Hz), 2.92 (br m, 1H), 2.80 (m, 2H), 2.02 (m, 1H), 1.77-1.88 (m, 5H), 1.59-1.74
(m, 6H), 1.43 (s, 3H), 1.38 (s, 3H), 1.17 (s, 3H), 1.12-1.34 (m, 6H), 1.05 (s, 3H), 0.97 (s, 3H),
0.92 (s, 3H), 0.83 (s, 3H); m/z 590.4 (M+1).

Compound 402-33: White solid: '"H NMR (400 MHz, CDCls) & 8.04 (s, 1H), 6.00 (s,
1H), 3.90 (br s, 1H), 3.67 (m, 4H), 3.31 (m, 4H), 3.14 (br d, 1H, J=4.8 Hz), 2.57 (br dt, 1H,),
2.25 (br d, 1H), 2.11 (br dt, 1H), 1.72-1.96 (m, 6H), 1.50 (s, 3H), 1.43 (s, 3H), 1.27 (s, 3H),
1.18 (s, 3H), 1.10-1.60 (m, 7H), 1.04 (br s, 6H), 0.91 (s, 3H); m/z 576.4 (M+1).

Compound 402-44: White foam solid; '"H NMR (400 MHz, CDCl3-CD;0D) § 8.12
(s, 1H), 7.10 (m, 2H), 6.76 (m, 2H), 6.00 (s, 1H), 5.03 (bs, 1H), 3.14 (d, 1H, J=4.4 Hz), 2.57
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(m, 1H), 2.12 (m, 1H), 1.68-2.02 (m, 7H), 1.51 (s, 3H), 1.44 (s, 3H), 1.27 (s, 3H), 1.24-1.61
(m, 6H), 1.19 (s, 3H), 1.12 (m, 1H), 1.03 (s, 6H), 0.90 (s, 3H); m/z 598.3 (M+1).

Compound 402-45: White solid; 'H NMR (400 MHz, CDCls) & 7.99 (s, 1H), 7.32 (d,
4H,J=4.4 Hz), 7.08 (q, 1H, J=4.2 Hz), 6.71 (br s, 1H), 5.97 (s, 1H), 4.65 (br s, 1H), 3.04
(br d, 1H, J = 4 Hz), 2.47 (br m, 1H), 2.36 (br m, 1H), 2.25 (br m, 1H), 1.70-1.95 (m, 8H),
1.45 (s, 3H), 1.36 (s, 3H), 1.27 (s, 3H), 1.18 (s, 3H), 1.10-1.50 (m, 5H)1.04 (s, 6H), 0.89 (s,
3H); m/z 582.3 (M+1).

General method E: Compound 3 (30 mg, 61 umol) was dissolved in ROH (1-2 mL,
see Table 5) and the mixture was heated in a 100 °C oil bath for the reaction time as shown in
Table 5. After removal of ROH by evaporation, the residue obtained was purified by column
chromatography to give the corresponding carbamate derivatives.

Compound 402-12: White foam solid; '"H NMR (400 MHz, CDCls) & 8.03 (s, 1H),
5.98 (s, 1H), 4.37 (s, 1H), 3.63 (s, 3H), 3.11 (d, 1H, J = 4.8 Hz), 2.69 (m, 1H), 1.68-2.04 (m,
9H), 1.53-1.59 (m, 2H), 1.50 (s, 3H), 1.45 (s, 3H), 1.26-1.33 (m, 3H), 1.26 (s, 3H), 1.18 (s,
3H), 1.14 (m, 1H), 1.04 (s, 3H), 1.02 (s, 3H), 0.90 (s, 3H); m/z 521.3 (M+1); 446.2 (M-
NHCO,CH»).

Compound 402-13: White foam solid; '"H NMR (400 MHz, CDCls) & 8.04 (s, 1H),
5.98 (s, 1H), 4.34 (s, 1H), 4.07 (m, 2H), 3.12 (d, 1H, J = 4.8 Hz), 2.70 (m, 1H), 1.69-2.05 (m,
9H), 1.53-1.60 (m, 2H), 1.50 (s, 3H), 1.46 (s, 3H), 1.26-1.33 (m, 3H), 1.26 (s, 3H), 1.22 (t,
3H,J="7.2Hz), 1.18 (s, 3H), 1.14 (m, 1H), 1.04 (s, 3H), 1.02 (s, 3H), 0.90 (s, 3H); m/z 535.3
(M+1); 446.2 (M-NHCO,C,Hs).

Compound 402-20: White foam solid; '"H NMR (400 MHz, CDCl3) & 8.03 (s, 1H),
7.29-7.37 (m, 5H), 5.98 (s, 1H), 5.07 (s, 2H), 4.49 (s, 1H), 3.09 (d, 1H, J = 4.4 Hz), 2.70 (m,
1H), 1.68-2.06 (m, 9H), 1.54-1.57 (m, 2H), 1.49 (s, 3H), 1.39 (s, 3H), 1.26-1.33 (m, 2H), 1.26
(s, 6H), 1.18 (s, 3H), 1.12 (m, 1H), 1.03 (m, 1H), 1.02 (s, 3H), 0.90 (s, 3H); m/z 597.3 (M+1);
446.3 (M-NHCO,CHa).

Compound 402-29: White foam solid; '"H NMR (400 MHz, CDCl3) & 8.03 (s, 1H),
5.98 (s, 1H), 5.90 (m, 1H), 5.23 (m, 2H), 4.53 (m, 2H), 4.43 (s, 1H), 3.11 (d, 1H, J = 4.8 Hz),
2.68 (m, 1H), 1.68-2.04 (m, 9H), 1.53-1.61 (m, 2H), 1.50 (s, 3H), 1.45 (s, 3H), 1.26-1.34 (m,
3H), 1.26 (s, 3H), 1.18 (s, 3H), 1.14 (m, 1H), 1.04 (s, 3H), 1.02 (s, 3H), 0.90 (s, 3H); m/z
446.3 (M-NHCO,C;Hs).

Compound 401-34: White foam solid; '"H NMR (400 MHz, CDCl3) & 8.03 (s, 1H),
5.98 (s, 1H), 4.88 (m, 1H), 4.29 (s, 1H), 3.12 (d, 1H, J = 4.8 Hz), 2.69 (m, 1H), 1.68-2.04 (m,
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9H), 1.54-1.59 (m, 2H), 1.50 (s, 3H), 1.45 (s, 3H), 1.26-1.33 (m, 3H), 1.26 (s, 3H), 1.21 (d,
6H, /= 6.4 Hz), 1.18 (s, 3H), 1.13 (m, 1H), 1.04 (s, 3H), 1.02 (s, 3H), 0.90 (s, 3H); m/z 446.2
(M-NHCO,CsH5).

Compound 8: TEMPO (27 mg X 4, 0.17 mmol x 4) and IPh(OAc), (563 mg % 4, 1.74
mmol x 4) was added to a mixture of compound 7 (725 mg, 1.59 mmol) in CH,Cl, (200 mL)
and water (0.1 mL) at O h, 2 h, 24 h and 48 h. After stirring at room temperature for 72 h, the
reaction mixture was concentrated and the residue obtained was purified by column
chromatography (silica gel, 0 to 75% EtOAc in hexanes) to give compound 8 (560 mg, 77%)
as a white solid: 'H NMR (400 MHz, CDCl3) 6 9.37 (d, 1H, J = 1.2 Hz), 3.77 (m, 1H), 3.18
(dd, 1H, J =4.8, 11.2 Hz), 2.51 (m, 1H), 0.98-1.87 (m, 23H), 0.97 (s, 3H), 0.96 (s, 3H), 0.94
(s, 3H), 0.92 (m, 1H), 0.90 (s, 3H), 0.86 (s, 3H), 0.82 (s, 3H), 0.75 (s, 3H), 0.65 (m, 1H); m/z
441.3 (M-H,0+1), 423.3 (M-2xH,0+1).

Compound 9: A mixture of compound 8 (480 mg, 1.05 mmol), m-CPBA (586 mg,
2.60 mmol) and Na,HPO4 (409 mg, 2.88 mmol) in CH,Cl, (30 mL) was refluxed for 3.5 h.
After cooled to room temperature, Na,;S,0; (aq) solution was added and stirred for 5 min.
The organic phase was separated, washed with NaHCO; (aq) solution and then dried with
MgSO4. After concentration, the residue obtained was purified by column chromatography
(silica gel, 0 to 70% EtOAc in hexanes) to give compound 9 (435 mg, 88%) as a white foam
solid: "H NMR (400 MHz, CDCl3) 8 8.10 (s, 1H), 3.71 (m, 1H), 3.19 (dd, 1H, J =428, 11.2
Hz), 2.45 (m, 1H), 2.25 (m, 1H), 1.86-2.12 (m, 5H), 1.52-1.74 (m, 5H), 1.24-1.48 (m, 10H),
0.99 (s, 3H), 0.97 (s, 6H), 0.96 (s, 3H), 0.92 (s, 3H), 0.88-1.02 (m, 4H), 0.84 (s, 3H), 0.76 (s,
3H), 0.66 (m, 1H); m/z 411.3 (M-H,0-HCO,H+1), 393.3 (M-2xH,0O-HCO,H+1).

Compound 10: NaOAc (294 mg, 3.59 mmol) and PCC (579 mg, 2.68 mmol) were
added to compound 9 (425 mg, 0.89 mmol) in CH,Cl, (18 mL) at room temperature. After
stirring for 3.5 h, a mixture of hexanes/EtOAc (1:1, 50 mL) was added and stirred for 5 min.
The brown slurry was filtered through a pad of silica gel, and the filtrate was concentrated.
The residue obtained was purified by column chromatography (silica gel, 20% EtOAc in
hexanes) to give compound 10 (355 mg, 84%) as a white solid: '"H NMR (400 MHz, CDCl)
0 8.09 (s, 1H), 3.03 (d, 1H, J = 4.8 Hz), 2.49-2.57 (m, 2H), 2.38 (m, 1H), 2.22-2.32 (m, 3H),
2.16 (m, 1H), 1.91-2.05 (m, 3H), 1.71-1.84 (m, 3H), 1.57-1.63 (m, 2H), 1.19-1.50 (m, 7H),
1.15 (s, 3H), 1.10 (m, 1H), 1.09 (s, 3H), 1.05 (s, 3H), 1.02 (s, 3H), 1.00 (s, 3H), 0.96 (s, 3H),
0.90 (s, 3H); m/z 425.3 (M+1).
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M otnd ) Compound 11 (41 mg, 0.082 mmol), NH,OH-HCI (9.1 mg, 0.13
mmol), EtOH (2 mL), and water (0.2 mL) were mixed together and heated at 60 °C for 4 h.
EtOH was removed by evaporation, and the white slurry obtained was extracted with EtOAc.
The combined extracts were washed with water, dried with MgSQs, and concentrated. The
residue obtained was purified by column chromatography (silica gel, 0% to 50% EtOAc in
hexanes) to give compound 12 (34 mg, 86% from 10) as a white solid: '"H NMR (400 MHz,
CDCl3) 6 7.98 (s, 1H), 3.23 (d, 1H, J = 4.4 Hz), 2.36 (d, 1H, J = 14.4 Hz), 2.29 (d, 1H, J =
8.8 Hz), 2.16 (m, 1H), 1.94-2.06 (m, 3H), 1.84 (dd, 1H, J = 9.2, 9.2 Hz), 1.50-1.74 (m, 8H),
1.32 (s, 3H), 1.26-1.37 (m, 3H), 1.23 (s, 3H), 1.20 (s, 3H), 1.12-1.20 (m, 2H), 1.00 (s, 3H),
0.98-1.08 (m, 2H), 0.95 (s, 3H), 0.90 (s, 3H), 0.86 (s, 3H); m/z 468.3 (M+1).

Compound 13: NaOMe solution (25% w/w in MeOH, 19 uL, 0.083 mmol) was
added to a suspension of isoxazole 12 (32.5 mg, 0.070 mmol) in MeOH (0.3 mL). The
mixture was stirred at 55 °C for 2 h and cooled to 0 °C. ~BuOMe (5 mL) and 1 N HCI (aq)
(1 mL) were added successively. The mixture was extracted with EtOAc, and the combined
extracts were washed with water, dried with MgSQ,, and concentrated. The residue obtained
was purified by column chromatography (silica gel, 0% to 60% EtOAc in hexanes) to give
compound 13 (27 mg, 85%) as a white solid: m/z 450.2 (M-H,O+1).

Compound 402-67: 1,3-Dibromo-5,5-dimethylhydantoin (9.9 mg, 0.035 mmol) was
added to a solution of compound 13 (27 mg, 0.058 mmol) in DMF (0.3 mL) at room
temperature. After stirring for 1 h, pyridine (14 uL, 0.17 mmol) was added and the reaction
mixture was heated to 55 °C for 3 h. After cooling to room temperature, EtOAc (30 mL) was
added, and the mixture was washed with 1 N HCI (aq), water, then dried with MgSO, and
concentrated. The residue obtained was purified by column chromatography (silica gel, 0%

to 60% EtOAc in hexanes) to give compound 402-67 (25 mg, 93%) as a white solid: '"H NMR
(400 MHz, CDCls3) 6 7.64 (s, 1H), 3.24 (d, 1H, J= 4.4 Hz), 2.44 (dd, 1H, J = 5.2, 16.4 Hz),
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237 @2 MEY = 128, 16.4 Hz), 2.16 (m, 1H), 1.91-2.08 (m, 4H), 1.61-1.73 (m, SH), 1.50-
1.56 (m, 3H), 1.27-1.31 (m, 2H), 1.25 (s, 3H), 1.22 (s, 3H), 1.18 (s, 3H), 1.15 (s, 3H), 1.13-
1.20 (m, 2H), 1.03 (m, 1H), 1.00 (s, 3H), 0.94 (s, 3H), 0.91 (s, 3H); m/z 448.2 (M-H,0O+1).

Compound 63265: To a suspension of NaH (33 mg, 0.825 mmol) in THF (2.0 mL)
was added 3-(S)-hydroxyfuran (75 uL). The mixture was stirred at room temperature for 10
min, after which a solution of 3 (100 mg, 0.205 mmol) in 3-(S)-hydroxyfuran (500 uL). The
addition syringe was washed with THF (0.25 mL x 2). After stirring for 10 min, the reaction
was diluted with ~BuOMe and cooled to 0 °C. The reaction mixture was quenched by
addition of 1 N HCI (aq) (5 mL) and was stirred 2 min. EtOAc (30 mL) was then added, and
the mixture was washed with water 4x, then dried with MgSQO4 and concentrated. The residue
obtained was purified by column chromatography (silica gel, 0% to 60% EtOAc in hexanes)
to give desired product, which was then purified again by column chromatography (silica gel,
0% to 30% EtOAc in hexanes) to give compound 63265 (89 mg, 73%) as a white solid: 'H
NMR (400 MHz, CDCls) 6 7.66 (s, 1H), 5.24 (m, 1H), 4.36 (m, 1H), 3.84 (m, 4H), 2.90 (br d,
1H), 2.65 (br d, 1H), 2.42 (m, 2H), 2.16 (m, 1H), 1.93-2.08 (m, 5H), 1.64-1.78 (m, 5H), 1.61
(s, 3H), 1.53 (br dt, 2H), 1.25-1.31 (m, 3H), 1.24 (s, 3H), 1.22 (s, 3H), 1.19 (s, 3H),1.17 (s,
3H), 1.05 (s, 3H), 0.99 (s, 3H), 0.93 (s, 3H); m/z 579,4 (M+H), 448.3 (M-NHCOOR, 100%).

Compound 63254: To a solution of 402-52 (252 mg, 0.542 mmol) in CH,Cl, (5.4
mL) at 0 °C were added Et;N (0.11 mL, 0.789 mmol) and 2,2,2-trifluoroethylsulfonyl
chloride (0.08 mL, 0.724 mmol). The reaction was stirred at 0 °C 1.5 hrs, after which
saturated NaHCOs(aq) (5 mL) was added. After stirring 1 min, the reaction mixture was
extracted with EtOAc (50 mL) and was washed with sat. NaHCO3(aq) (30 mL) and water (30
mL). The EtOAc extracts were dried over Na,SQOy, filtered, and concentrated. The residue
obtained was purified by column chromatography (silica gel, 5% to 50% EtOAc in hexanes)
to give compound 63254 (302 mg, 91%) as a white solid: "H NMR (400 MHz, CDCl3) § 7.63
(s, 1H), 4.19 (s, 1H), 3.87 (q, J = 8.8 Hz, 2H), 3.03 (br d, J = 4.0 Hz), 2.37-2.51 (m, 3H),
1.90-2.19 (m 5H), 1.80 (m, 1H), 1.61-1.75 (m, 4H), 1.55 (s, 3H), 1.50-1.58 (m, 2H), 1.34 (m,
2H), 1.29 (s, 3H), 1.22 (s, 3H), 1.18 (s, 3H), 1.15 (s, 3H), 1.01 (s, 3H), 0.98 (s, 3H), 0.92 (s,
3H); m/z 448.2 (M-NHSO,CH,CF3).

Compound 63222: To a solution of 402-52 (76 mg, 0.164 mmol) in THF (1.6 mL)
was added i-Pr,NEt (0.04 mL, 0.230 mmol). A solution of bromoacetonitrile (0.012 mL,
0.180 mmol) in THF (0.1 mL) was added to the reaction, and the reaction was stirred at room

temperature 5 hrs with no product formed by TLC. Sodium iodide (95 mg, 0.634 mmol) was
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Rxn. Time Yield 1% 402-23 Pyrazole (5 eq) THF 20 h 79
402-25 NHMe2 THF 118 h 59 402-32 4-piperidinol THF 6 h
W@ 200403546 PhNH2* THF 49 h 29 402-44 PCT/US2009/041172

added, and the reaction was stirred at 4 hrs. Reaction TLC again indicated no product. The
reaction was heated at 50 °C for 14 hrs — TLC showed ~50% conversion to product. After
cooling, the reaction mixture was extracted with EtOAc (30 mL) and was washed with 5%
NayS:03(aq) (20 mL), then Brine (20 mL). The EtOAc extracts were dried over Na,SQOy,
filtered, and concentrated. The residue obtained was purified by column chromatography
(silica gel, 5% to 40% EtOAc in hexanes) to give compound

63222 (4.7 mg, 6%) as a colorless oil: '"H NMR (400 MHz, CDCL) & 7.64 (s, 1H), 3.68 (m,
1H), 3.51 (s, 2H), 3.39 (br d, J = 4.4 Hz, 1H), 2.33-2.48 (m, 3H), 1.88-2.02 (m, 5H), 1.49-
1.70 (m, 12H), 1.24-1.30 (m, 2H), 1.26 (s, 3H), 1.22 (s, 3H), 1.18 (s, 3H), 1.16 (s, 3H), 0.96
(s, 3H), 0.95 (s, 3H), 0.91 (s, 3H); m/z 448.2 (M-NHCH,CN).

Compound 63238: To a solution of 402-52 (122 mg, 0.263 mmol) in DMF (1.7 mL)
was added K,CO3 (72 mg, 0.521 mmol). A solution of EtI (0.024 mL, 0.298 mmol) in DMF
(0.1 mL) was then added, and the reaction was stirred at room temperature for 20 hrs. The
reaction mixture was extracted with EtOAc (25 mL) and was washed with water (10 mL x 3).
The EtOAc extracts were dried over Na,SQOy, filtered, and concentrated. The residue obtained
was purified by column chromatography (silica gel, 0% to 15% MeOH in CH,Cl,) to give
compound 63238 (53 mg, 41%) as a white solid: "H NMR (400 MHz, CDCls) § 7.66 (s, 1H),
3.52 (br d, 1H), 2.55 (m, 1H), 2.32-2.48 (m, 3H), 1.81-2.04 (m, 5H), 1.48-1.70 (m, 12H), 1.25
(m, 8H), 1.22 (s, 3H), 1.17 (s, 3H), 1.16 (s, 3H), 1.04 (br t, /= 7.2 Hz, 3H), 0.95 (s, 3H), 0.93
(s, 3H), 0.90 (s, 3H); m/z 493.3 (M+H).

Compound 63236: Cyclopropyl acid chloride was prepared according to the
following procedure: to a solution of cyclopropylcarboxylic acid (258 mg, 3.00 mmol) and
DMF (1 drop, cat.) in CH,Cl, (3 mL) at 0 °C was added oxalyl chloride (0.254 mL 3.0
mmol). The mixture was stirred at 0 °C 2 hrs to give a solution of cyclopropyl acid chloride.
To a solution of 402-52 (70 mg, 0.15 mmol) in CH,Cl, (2 mL) at 0 °C was added Et;N (0.125
mL, 0.45 mmol), followed by the cyclopropyl acid chloride solution (1 M solution, 0.5 mL,
0.5 mmol). The reaction was stirred at 0 °C 0.5 hrs, after which the reaction mixture was
extracted with EtOAc and was washed with NaHCOs(aq), water, and brine. The EtOAc
extracts were dried over Na,SQy, filtered, and concentrated. The residue obtained was
purified by column chromatography (silica gel, 0% to 50% EtOAc in hexanes) to give
compound 63236 (39 mg, 48%) as a white solid: "H NMR (400 MHz, CDCls) & 7.66 (s, 1H),
5.12 (s, 1H), 2.92 (d, J = 4.4 Hz, 1H), 2.67 (dt, J = 13.2, 3.6 Hz, 1H), 2.48 (dd, /=16 .4, 4.8
Hz, 1H), 2.37 (dd, J = 16.0, 13.2 Hz, 1H), 1.87-2.09 (m, 5H), 1.60-1.86 (m, 5H), 1.47-1.56
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4- am nophenol THF 48 h 74 402-33 norpholine THF 118 h

55 Schene 8: Reagents and conditions pertaining to
weehentsg& (a) ROH, 100 C. 5Conpound 3 was tr aPcE/u8298¢041172

to the correspondi ng carbanmate derivatives using

i 2ERSHL B, T2 Bl S8 TIPLS P S . 25 e
1H), IR3HsRxm), 01987®, AMirphdke(dd4 ¢R22HE 0MIQt #9), 0.64-0.70 (m, 2H); m/z 533.3
(M+H).

Compound 63321: Using General Method C, 402-52 (70 mg 0.151 mmol) was
converted to product 63321 (64.0 mg, 83.6%) as a white solid: 'H NMR (400 MHz, CDCls)
3 7.65 (s, 1H), 4.90 (s, 1H), 2.86 (d, 1H, J=4.4 Hz), 2.65 (dt, 1H, J=13.2, 3.6 Hz), 2.48 (dd,
1H,J=16.4,3.6 Hz), 2.36 (dd, 1H, J=16.4, 13.2 Hz), 1.46-2.06 (m, 13H), 1.05-1.35 (m,
3H), 1.96 (s, 3H), 1.23 (s, 3H), 1.21 (s, 3H), 1.18 (s, 3H), 1.16 (s, 3H), 1.03 (s, 3H), 0.98 (s,
3H), 0.91 (s, 3H); m/z 507.4 (M+1).

Compound 63322: Using General Method C, 402-52 (111 mg, 0.239 mmol) was
converted to product 63322 (121.5 mg, 90.7%) as a white solid: 'H NMR (400 MHz, CDCls)
3 7.64 (s, 1H), 5.71 (s, 1H), 2.66-2.78 (m, 2H), 2.50 (dd, 1H, J = 16.4, 4.4 Hz), 2.39 (dd, 1H,
J =164, 13.2 Hz), 1.82-2.14 (m, 6H), 1.46-1.76 (m, 7H), 1.21-1.35 (m, 3H), 1.23 (s, 3H),
1.183 (s, 3H), 1.178 (s, 3H), 1.16 (s, 3H), 1.05 (s, 3H), 1.00 (s, 3H), 0.94 (s, 3H); m/z 561.4
(M+1).

Compound 63327: Using the procedure described for the synthesis of compound 6
from compound S and then using General Method D, compound 5 (53 mg, 0.102 mmol) was
converted to product 63327 (47.6 mg, 89.5%) as a white solid: 'H NMR (400 MHz, CDCls)
0 7.72 (s, 1H), 4.49 (q, 1H, J=4.4 Hz), 4.14 (s, br, 1H), 3.02 (d, 1H, J= 4.0 Hz), 2.73 (d, 1H,
J=4.8 Hz), 2.42-2.60 (m, 2H), 2.36 (dd, 1H, J=16.4, 13.2 Hz), 1.80-2.06 (m, 7H), 1.44-1.78
(m, 7H), 1.12-1.40 (m, 3H), 0.88-1.10 (m, 1H), 1.23 (s, 3H), 1.22 (s, 3H), 1.18 (s, 3H), 1.16
(s, 3H), 1.01 (s, 3H), 0.97 (s, 3H), 0.91 (s, 3H); m/z 522.3 (M+1).

Compound 63328: Using the procedure described for the synthesis of compound 6
from compound § and then using General Method E, compound 6 (66 mg, 0.127 mmol) was
converted to product 63328 (49.1 mg, 74%) as a white solid: 'H NMR (400 MHz, CDCls) &
7.65 (s, 1H), 4.32 (s, br, 1H), 3.62 (s, 3H), 2.90 (d, 1H, J=4.4 Hz), 2.66 (dt, 1H, J=13.2, 3.6
Hz), 2.47 (dd, 1H, J = 16.4, 4.8 Hz), 2.37 (dd, 1H, J = 164, 13.2 Hz), 1.85-2.16 (m, 5H),
1.44-1.84 (m, 8H), 1.00-1.40 (m, 3H), 1.23 (s, 3H), 1.22 (s, 3H), 1.18 (s, 3H), 1.16 (s, 3H),
1.04 (s, 3H), 0.98 (s, 3H), 0.91 (s, 3H); m/z 448.3 (M+1).

Example 4 — Aqueous Solubility of Oleanolic Acid Derivatives

The aqueous solubility of the compounds shown here was determined using the

procedures outlined in Example 1.
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80 402-13 EtOH 16h 61 402-34 Me2CHOH 20 h 45 402-29
CH2=CHCH2OH 16 h 48 402-20 PhCH2OH 16 h 26 WO

WQRO®9/12139H646PCT/ US2009/ 041172 Reagent s anRCT/US2009/041172
conditions pertaining to Schenme 9: (a) IPh(OAc)Z
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Coppponed ID(Q tq rt, : QERCEPOH. HC1, 60 C, sz%G%
(from10); (f]) I\IaOI\/le 55 C. 2h 85% (g) (i) H
J. 0 UI UI UlTio=J ,5 dl IICLIIYIIIyuaIILUIII Il, L h, \II}
pyridine, 55|C, 3 h, 5 93% S Conpound 7 was

transforned tlo target conpoumd #02-67 in 7 steps

(S 9). Tri i i (QAc)2 and a
catal'ytic ang ., 1997) 4@nd
thedqayi mary g i di zed to give
al dehyde 8 (1 hen reacted
with m CPBA i t he
Baeyer-Villid

63102

0.06
(dh404)
63198 163.6
63202 1.89
63208 9.49
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nmet hod A (Schene 55). 1 9 402452 63222
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63221 8.78
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Schene 13: 15Reagents and conditions pertaining to
Schene 13: (a) Etl, K2CO3, DWMF, r.t., 20 h, 41%

waematizesmd of am ne 402-52 with ethyl iodide apcir/us2009/041172
pot assi um car bonate in DMF gave conpound 63238 in 41%

yeld—{Sehermp—313)—Sehere 14— WO
2009/ 129546PCT/ US2009/ 041172 402-52 | Apregenbelubility
CoppoandilB® appl i cabl e t¥rEeMEee 14: (a) |Et 3N,

acylation agent, 0 Cto rt. Am ne 402-52 was (M)

transformed—to—the—corresponding—ande—der+vatt+ves
usi ng generall method C (ScheNg 14). See |Table 6 for
the details aof 5 Table 6 Conpound

Name R Acyl at|i on agent $ 3 X . Time Yield
63232 0.75
CHy
63237 5.16

* sk sk ok ok ok ok sk sk ok ok ok ok ok ok 3k

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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(%9 63236 cycl opropyl C3H5COCL1l* (3.3 eq) CH2C12 30 min
48 63321 Me MeCOCl1 (2 eq) benzene 20 min 83 63322 CF3

W@ SPICY)S20 (2 eq) benzene 10 min 90 PCT/US2009/041172
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ced p, Ta L—!gI? A pelded. After
anﬁ%?ti arl'r’ Fﬂﬁ(gc' g\{aﬂ!r\%om' Ce’lr('m?fg)fqé? %’(’#2}?%’1{1 ﬁ%m n, the mxture
Guilhsva® eyl rSet e, WalhCEHBEC129(5)367-Gn08ed extracts were

WO 2009/ 4 [ US2009/ 041172 dried with MgSO4 and
Gweeéb?/czzé%ftvégégi“g%% ié?%lue obt ai ned was purified by
Hahn &&4 ?%, ﬁ_{?rgﬂ%&%@f)g tRerhe% G5t W EG ORLBSRONMI Irrf'eglnf(Eds.), Lea and

sul f onam de. eral method B: A mxture o

c betpgernBhikdRiphs, (2%5201,199310 mmol ) and RSC2C1 (0. 12
nmol ) was heated at 120 C for the reaction tine as
shown in Table 2, and then cooled 5 to room
tenperature. EtOAc was adggd and the m xture was
washed with NaHCO3 (aq) solution, then dried with
MySO4 and concentrated. The residue obtai ned was
purified by colum chromatography to give the
correspondi ng sul fonam de derivati ves. Conpound

AN AN “Alz * 1+ O AN AR L P
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Conpound 402-36: Wihite foamsolid; 1H NVR (400 MHz,

CDC13) 6 8.09 (s, 1H), 6.10 (s, 1H), 4.30 (s, 1H),
wW@209/129%%6 3H), 2.55 (m 1H), 1.52-2.20 (m 11HCT/US2909/041172

(s, 6H) 144(t 3H, J= 7.2 Hz) 128136(m3|—|)

Handéqq% of é’%ir eegcal %’tg I(J)rogggtieg S%qq’ gn ﬁ{z% %géé‘@g M@f)ermuth Eds.),

446513 [IMVEREDSHIZNED Acta, 2002, Conpound 402- 39: V\Im te foam
solid? 1H NVR (400 MHz, CDC13) 6 8.02 (s, 1H), 7.89

Hannymret @HWNangre 5 3( 36— 344) 198098 (s, 1H), 4.23 (s, 1H)

1H), 1.46-1.98 (
Hansoi‘fr(zlfl (g’”ﬁléﬁf@“nﬁﬁ pretis, §‘57) 0%9 (m 1y (s, 3H). T
Hanss08 et c@"")Avnml A& thOQWecthQ6 1(297 32*9 200697 (s, 3H),

0. 96 3H), 0.85 (s " 'mz 448, 3 (M CBH5S02NH) .
Harrisgg ﬁmﬁ@naezalwnnvﬁhu@ LHanm HO) 3 E-3THIRRR (400 Mz,

Hamisggpo) OrBufiunlP ostih23943330 99081, 450 Lo, 4R

Hart elabgnﬁm&zﬁlo(gm 80596-542.5493. 63 (m 2H), 1 48 (H)s 3H) .
1.28-1. 36 1.25 (s, 3H). 1.16
Hohle{ﬁﬁal xﬂﬁ@l@ééﬁ%%sﬁé#&ﬁ?ﬂé%ﬁ%muz 1H). 1.16 (s,

HohleBEal. 3’91%@39519@7%)2’)[01 3083645565397 0. 91 (s, 3H); nlz
609. 3 (Mr1), 446. 3" (MCF3CH2SD2NH) . Compound

HondMﬂZIJSBZOOVﬁlMﬁd fCham éeﬁj 0 1@H-\040, 2000 MHz, CDC13) 6

7.6 , 1H), 8 1H, J = 4.4 Hz),
Hondasetdzé %’Sgor%:_%ed etgol%z?llgégf’ég £5g§ 2.16 (m 4H), )5
Hondaler38, @mor W@d :bh@lll Lerf 39:6M29 ‘ﬁﬂM 159952 (m 2H), 1.29

(s 27-1.34 (m 3H), 2 (s, 3H), 1.17 (s,
Hond=¢)a. Uz{sd (Cshemsm 18ﬁ669870n200ﬂa|) 1.01 (s, 3H), 0.97

3 (M MeSO2NH) .
Hondacfetr%ralMﬁ%t 31( 63% %ﬂ;?r %\mh aéent was :)dded

Horwig S{Wisieer! 0. Bngdli X e 308 (2402846 1§80 2091, 65 il nol) and
Et 3N (2 eq of the ac Iatlon agent) in solvent (1 mi,
Hotanygligile Ag e, 4ﬂ6(71é+1|)z&€t %ﬂé)é Table 3 for details) at O

Ishlka%'a eAfz} ir l&twﬂ @64 . j n b%(gﬂger ﬁltallﬂéfl%f ‘(”aqg he

Ishlzaﬁlalatlﬁ iDinfksmE,S] Néd@aﬂmﬂ ExbeNmmt LB0E6 Wey -6374, coed for 5
erature. m.xture was extracted

t
Tacob g g Hepo Ata AT e L RS s BeloB0 e o aeshad i t h
JailwalBLAEN, Ahhemth g V‘13t3 M@%Qﬁhﬁ@@b(poncentrat ed. The

resi due obtal ned was ur|f| ed’ by col unm chr omat ogr aphy
Jarvist Quigi Opint Reewwortole IPONAISAeh6AM WS, der i vati ves. 15

5 lid: 1H NVR (400 Mz,
Jams%%’ n%”s%éé%) 45”7%50 200 ?g IlH) 4.98 Ebs, 1H)
Jones@tzWB(rdJ RebimdtoF, 318(9)53’?4)8352 1584 (m 1H), 2.28 (m 1H),
3H), 1.70-1.84 (m T7H),

Jonssop 62111362’ E?qwnmml 3 (73@7635’81319?3 1.44 (s, 3H), 1.27
24 1.18 3 1.14
JOHSS%’,“%E%%J]%‘: 8@2@?%%@% 3H) T oo 3 (|v++1§.m

Jonss&pe@@mpmds%ﬁuﬁo@ 2,wm§ esf 654 §(Idll d; 1H NWMR (400 Mz,
CDC13) 6 8.03 H%llb 9/9% 5.78 (bs, 1H),
Kahlezt g4, 4}@1 Rbggym. S45§3 73421 (m 1|_|) 2.19 (m 1|_|)

Kaltscinmj(ft @9,7%/%@ N%tlﬁ)ﬁag/.s §c§.3¢gzﬁﬁ9f(iﬁ4zzf%4_7 %99570 1 1 3
Kawakani @H)., BifPet.s28@H43-24QR006, 3H), 0. 92 (s '3H); mz
o B b B W o o, L T
Kendapl- @&k@@sﬂa;}ﬂb ViR f(lﬂvse %'(hz) P- ﬂﬂ% §O(’)’;Z) , 3.00 (d, 1H,
J= 5.6 Hz), 2.66 (m 1H), 2,25 (m 1H, 2.09 (m 1H),
Khan &, 88JIN@Go¢/myn.2H)78-37,7398. 82 (m 5H), 1.50-1.60 (m

Khan i)_%_f egcolgé'yj)lzef)ﬁ}gm(rgcojls}_§3 4%5%90 llrﬂ%g 1. 351( g]4 ??)

0.90 (s, 3H); mz 57%343 (M) . Con'pound 402- 27:
V\hlte foam solid; 1H NWR (400 MHz, CDC13) 6 8.04 (s,
1H, 30 7.71 (m 1H), 7.50 (m 1H) 7.43 (m 2H),
6.01 (s, 1H), 5.66 (bs, 1H), 3.21 (d, 1H, J= 4.4 Hz),
2.76 (m 1H), 2.44 (m 1H), 2.20 (m 1H), 2.02 (m
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3H); mlz 517.3 (M+l). Compound 402-37: Wite

foam solid; 1H NMR (400 MHz, CDCl3) 6 8.00 (s, 1H),
W(72®3/4§95&6 (m 5H) 5.93 (s, 1H), 4.97 (bs, 1HCT/BS209/041172

(m 2H), 2.72 (d, 1H, J= 4.8 Hz), 2.58 (m 1H), 2.07

cookfudils g, W B g I S

Kotak(@'éDaz ]l_llszﬁgt frﬁmwg"%7 2%2@6@% 619(39*) B&I) 09 (S (3H) B&I) 04
S, , ;
K0t2115811d QIQNM Samlers Qonpodegic 4938, SWIEtde frognesol I(EIdS) Little

A0 M-z 8.03 (s, 1H), 6.00 (s, 1
1|B—85t°%6§2%%2)1 B J= El 8 HzHg, 2. 61 Em 1E)|),
Kotzm? C?e7l (%mso%% 12947 (q 2H J— 7 6 Hz), 2 05 (m 1H),

1. 74- 9 2H) 0 (s, 3H),
Krugey eud., (JsPhthcoa Wzﬁle(sﬂ%%ll"_ﬂ 12145212% (m 3H), 1.18

t Hz), 1.14 (m 1H), 1.04
Kubo;%ail}a,%umé"ﬂ%éf 45@;‘;3 3’6 1§8§ g e ey (.
Lahesﬁ@mammd lh@ﬂw{kﬂ 1%8@7&9—60&5}11@9% d: 1H NVR (400 Mz,

g Sz 1), 6.00 (s, 1H), 5.43 (bs, 1H),
Leee@l@éﬂledﬁ B71322020% ) - 2,71 (s, 1H), 2.62 (m 1H),
. 88-1.99 (m 2H),
Lenc %1%% Kfmgp}whmtéy @@(6&'3‘72%@%020]7 o s 1Mo (s ah.
L1byelal1/87VL¢tsRev20'31H)er 715123757(369 2007. 1.26-1.34 (m 3H) 1.19

. S ,.1.18 1.03 0.91
Linskg Tl ST Y Prin e g ahSHis PR RS a0, HAbITELs NY,
ANfepal heiaRoNt Jsasogdded to conpound 3 (30 ng, 61
pmol) in the solvent (0.5 mL, CH2C12 or THF, see Table
LlueMl)( FASERY., §9€29r207ré1é12q060mterrper ature for the

as s e 3, EtO0OAc was added and
Lo et?leaé:“ q?l “qglggn%qv\g&%% \Ma% 1 N HCL (aq), water,
Lugeraigcahheﬁfaldrl&i}tr\bfeﬁtbrdx/%%tﬁn%@qﬂgmunam@ The

resi due obtai ned was pu i ed by col unm chromat ography

Lynn 4t erannd. Gosir 6apohal 940N 8 TP ves.
MacalQRREUR. B 1SS OBS B98 11y TS (g, 1k -

Marchds A dzaheed3 @ans ,Chthiistry3. E.éhc(ldns ]Mach]lﬁlsfhsB ahEl)Str&IﬂrG (March’s

(d,, 3H, . J= 4.4 2.12
ﬁdval}qfd Orgapic @F%nlstrm Swr;‘h angl MW%?@-&Z%& 50 (m
3 1.26 3
Marsa@gt]rbb Rhézrﬁ&ofo%,’fg‘_gﬁ j-374¥9§95 3H) !’D 1 19 (m(slH) H, 1 03
Mazul(estalBH}zl,lMCI@ZZO@S9(73|'H)583-94,91D0(75 3H); mz 520.3 (M1).

nd 402- sol i d 1H NVR (400 MHz,
MaZZ%%E%J)J Jg”’%’"t‘)’?(é@/\%ﬁ; %9éc@ 4,34 Et 1H, J=
McAl&danbk&z, 64,&@%)5214111» 199819 (m 2H) 3.14 (d, 1H J=
09/ 129546 PCT/ US2009/ 041172 2. 44 (m

McGey—gnd cGocr( Brain Rps. BramuRasnRei 4Bl 195-238.1988. (m  7H),

1.58 1. 47 3H), 1.42
MCGeﬁiﬁt“l(mizémwsg,y’ %?1 %5 (m (3i|) Vg (s, (3i|)
McGohaélB ef bl., @%rtt&%’?h@uﬂl HZ)694170D218(981 1|'|) 1.03 (s, 3H),

g mz 534.3 (M+1l). Conpound
McGOAn@@lez al. \ﬁﬂrfeOHléalﬁ/?eétmaﬂd liﬂ%@@(kﬁé’@ M-z, CDC13) 6

9 1H), 4.99 1H), 4.59 (s,
MCIVG H?fgl"f"é”rji?ggl %‘4?6132 2?691 HZH§ 2. 34- (2§42 (H)m 2H) | (2?24
Measdnal. LEhnced, 338385890 2900TH), 1.60 (m 1H), 1.44 (s,

) 1. 39 1. 27 6-1.41 4
Meml?_%%Bfngveng;?_DTre ]Z\éeu(q)ﬁcz %3311—}_%&9 1293% 1( Oml (|S_|)
Mertz?é't")zﬁ @as%%e)(zl%rol?"l'hr?%;2 §,@§ 2o Mr1) . Conpound

Wi te foam solid; '1H NWVR (400 MHz, CDCl13) 6

Moll &dﬂgngm Al Rigram2 Dis B2y 1818208 1083. 1H), 7.55 (d, 1H, J=

0.8 Hz), 7.12 6. dig it J = 1.6 2.4 Hg),
MO”%‘G@%%&F%’T”% ’2”@‘%%@ g’%?ﬂ% 4.8 Hz), 2.97 (m )

1H), 2.26 (m 1H), 1.52- 213]56(m 11H), 1.46 (s, 3H),
1.37 (s, 3H), 1.31-1.40 (m  3H), 1.26 (s, 3H),
1.19-1.28 (m 2H), 1.16 (s, 3H), 1.10 (s, 3H), 1.06
(s, 3H), 0.93 (s, 3H); mz 557.3 (M1l), 489.2
(MC3H3N2) Con'pound 402 25: V\hlte soI | d; 1H NWMR

NN NA S\ NN SN 0N
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152.13 (br dt, 1H), 1.72-1.92 (m 6H), 1.49 (s, 3H),
1.45 (s, 3H), 1.27 (s, 3H), 1.18 (s, 3H), 1.08- 1.60

W@ m09/124546 1. 04 (s, 3H) 1.03 (s, 3H), 0.90 (s,PGHy$20n%/241172
534. 3 (M+l) npound 402-26: Wiite foam solid;

H 4 04 1 5.99 1

Mom%e@?"\/?g‘/l g%%%ﬁ%ﬁﬁ%& 3. ng(d H)1H J= 4(2 HZ;_D
Morse(2an%2:1{om/1nm Re% S%Atﬁcaﬂeh%d 217‘236)(660 43, 20(15 70 (1 92
Morsegy Clmlzen(éRem Crzto@amMad 337((1)113 19@0021 18 (s 3H) ,

1.03 (s, 3H), 0.90 (s,
Nath%ﬂ; %H 664})(%91@ 2068, Conpound 402-32: Wi te
Neale&@leM,JlBthz(flﬁ@ z19936- DVBO) 6 8.63 (s, 1H), 6.18
oSyt Bp05 (L 38 3= 4 He). 4,58 (d, 1H Y = 4
Nichojsy PruggNews Parispe) 17G)8%- 10/ 2008 . 3.13 (br d, 1H, J =

: 4 2 , : 2H), 2.02 1H),
Nicleecy ey Mgy sOp:yse B9 0 B 145 (5 3.
Ohnishi @&/.( By 131171)@41102‘. a:%17-830,3694. 1.12-1.34 (m 6H), 1. 05m
33 0.92 (s, 3H), 0.83 (s, 3H); z
Pall, “%%Wp?%f)g :821- 825 rrpound 202 3|?_>|) Wit e gol i d!_D 1H
Partscﬁ"gﬁal(@o.]wgeum%l§l 5‘138 852@4149‘57 1H), 6.00 (s, 1H),
3.90 (br s, 1H), , 3.31 (m 4H), 3.14 (br
Pica edql., Mﬂtzndaob@ehﬂﬂhe@oﬂ@r(4)4(1)1@00 4H000. 2. 25 (br d, 1H),

50 3H),
pimenfélghal. gin gk pabinsp L5551 353 p 308 3000 3ty 1 1001, 60
Pociofdal. 7$ﬂ)and1.] Qﬁ]zm@%l S2(HH01-394919d55, 3H) ; rdz 576. 4
M1) . Compound 402-44° Wi te foam solid; 1H NMWR

( M
Prleur(e4@b Invizet,COCHE- B20D)8™6 8. 12 (s, 1H), 7.10 (m 2H),

RaJak%‘l—arr et FOCH)\’%’ CO% 5 G P R S o007 041172

Rantafa®- DAt vist2er 12, )(lﬂ‘hrzﬂﬁl‘l)?heubz 6&(20)0274(@74@*90031 51 (s,
H) , 3H) 24-1.61 (m 6H),
Relmlmdl@a(sz&&{)Cllmlmzst( n%8(2_|)H)45 1150@?;9?85 6H), 0.90 (s,

Ribbeti{ia %%HWF(%JVM% 668&/7160?5@6’$n894?§ 4?H)W“7t 32

Rogerf @lzal4b‘l(euﬂ§bzél1%@11&@)9(4)753@8349Q198]8H J= 4.2 Hz), 6. gl ((jbr

3.04 5 r d,

Rogleﬁwdlénd% H@rld-fzsw‘g (Z&ﬁﬁn%ﬁli%? 1§9836 (br m 1H),( 2.25

Roone%er%amRﬂéZDngtéll I9: 11095742'19 I‘-’ddb 1.45 (s, 3H), 1.36 (s,
30, (5, 3H), 1.10-1.50 (m 5H)1.04

Ross ¢t g/., By, N@r@@:z(é(S)3V—I] 81nZOi)3582 3 (Ml). Cener al

osnfP R SPAPULE T LT o |10, 0550 v

RothsREANEL. mn@v&@@A% cg4k5/gb1@f4l7 1hey, Zd@e reaction time as
shown in 10 Tab fter renoval of ROH by

Rustew%oﬁmndoh Rhéh’@dﬁOésﬁ‘HéM@bﬁaZQ@éd was purified by
h I,V or respondi ng
Sacer%glr%ama Lérr |va |%e}s/ 2t(f) 19) lel(]JOJE@OOSSnd 402-12: Wite
Saiki éQANMS&d 4; Gcashowam(mg%mé 6@@@19@)3 6 8.03 (S 1H),
5.98 (s, 1H), é) I—% 11 (d, 1H,
Salomgassen gnggqnssan, é@fh(w Rifﬂym fS@é)él 32 6% 1.53-1.59

1.26-1. 33
Salon%ﬁ%soﬁ?)%l 15(9}951 F&mr?l)iDO{S 53%33&;%?2 e 1H)(m1_ 04
Salvarfasi, et 3H) Cur. ORin RheiBtd)rol. 09% 102993dp; 1988z 521. 3 (M) ;
446. 2 JHOO2 CH3 d 402-13: Wite f
SalVe%‘BPF'aal( %FW Qféog%/i%“o é?ﬁfg?’&gug. 04 (s, 1H),|5.6980am
Sandlc(ISGas]thente%ﬁ%@]40b"JD15 fody (m 2H), 3.12 (d, 1H J=

69-2.05 (m 9H), 1.53-1.60
SarchigHi er244) Ce]j_haﬁﬂg(as,%@}i)l()ﬂ]:lw (X®063H), 1.26-1.33 (m

Satoh?@ﬁ,{lmgwééc %DSCEL&&% 14 ?gg?%%- 7.2 (Hg) 3&6 18

0.90 (s, 3H); miz 535.3 (Mgl); 446.2 (M NHCO2C2HS) .
Conpound 402-20: Wiite foam soI id; 1H NVR (400 MHz,
CDC13) 6 8.03 (s, 1H), 7.29-7.37 (m 5H), 5.98 (s,
1H), 5.07 (s, 2H), 4.49 (s, 1H), 3.09 (d, 1H, J= 4.4
Hz), 2.70 (m 1H), 1.68-2.06 (m 9H), 1.54-1.57 (m
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25(s, 6H), 1.18 (s, 3H), 1.12 (m 1H), 1.03 (m 1H),
1.02 (s, 3H), 0.90 (s, 3H); mz 597.3 (Mrl); 446.3

W@ RMONHDGRCHS) . Compound 402-29: White foeen/Esdonyg41172

1H NVR (400 MHz, CDC13) 6 8.03 (s, 1H), 5.98 (s, 1H),

Schellﬂgﬁns egnllI%f%'ztzslﬁfeuﬁlgﬂj(é%)l&gg@m( m2 H)1|—|) 4 ;_1365(3?’2 04

SChlaaﬁJBta?'-b:hn JE@?’Rﬂezﬁﬁat&mMZﬂ'ﬂB&é—Z 9994.s, 3H), 1.45 (s,
6-1.34 (m 303H), 1.26 (s, 3H), 1.18 (s, 3H),
Schlaqkeml(ﬁw 1H}nmmo@421( g77139y76 1962 (s, 3H), 0.90 (s,

sehlofyty &4 o Ak LaTeAin S ARER (960 We, COCLS) 6 8. 03 (s
SchrelfbH) Neﬁz 98\e8., 53(6): 824-3881%'81 1H) 4.29 (s, 1H), 3.12

(d J—48Hz€§2g) % 1.68-2.04 (m WO
Schulzzefad/ ﬂzg@aép‘@dpw o@f)d)hﬁl ﬁQSgH) 1.54-1.59 (m 2H),

2 33 3H), 1.26

Slepetlan%lq_?éﬁ @Wﬁ%{zs%adh%glg 38 Jl%’_% 1;154 ?59]51 18( Ens I?:DH), 1 13
Simon( éNal. 1 Eix. ExpOAnﬁanolSH)l 122-10%, ($93.3H), 0.90 (s, 3H) m z

446. N C3 . Conmpound 8: TE 27 X 4,
simortg o s NT oD eI BON, BieghtlBR (27 1o x4
Slmoﬁaégnéml?%g RS ?’hmﬂl{&é&y G%;?fcop ri@6 719@325 ng,

1. 59 'y “I'n CH2C12 (200 ter (0.1 nL) at O
Sinha lat al2 Gunc24Rdy ., zﬁﬁell508-4513,,®‘00ér stirri ng at room

te rature, f 7 eaction m xture was
StaCkétoqr?pZﬁfl?eé’t%g(%d)%%gSgéggaze obt ai ned was purified by
Stewaﬁ@tHWN&D&Bgﬁtﬂ%ﬁme (1@9’?' ca gel, 0 to 75%EtOAc in

hexanes) to give conmpound 8 (560 ny, 77% as a white
Strejag ef ¢/d V. Vel R @0 70z 1988DbC13) 6 9.37 (d, 1H, J = 1.2

H J= 4.8, 11.2 Hz
Szaboig? i %‘ﬁ%”ﬁéﬁ;%%@-”f?ﬁ%ﬁg%z 71 0.97 (s, 3H). O. 2
Takahbhi eBJﬂ),,cdhc%Réss,,ﬂSﬂﬂBs—mQ,le@m 1H) 0.90 (s, 3H),

0. 86 %{s] 3H), o.szqés, 3H)7, 0.75 (s, 3H), 0.65 (m
Talleyiaspl., szrcw_zz_f@re/-,_(llw 0+439-17423935.( M 2xH20+1) .
Tamin R ARHACH 8 PR Py CBPR LR 2 P RGP (40 o,

Targa eB4d. , INYBIngl. UnMeii2 €37 1§ B31029L)038a0%7ef | uxed for 3.5 h.

15 After cooled to._r mte erature, Na2S203 g .
Third St GBS by PRRALeEe! FREe ¢ Pr%rﬁmnEXPﬂﬁfe{)@?%a&ﬁ‘i Petection,
PRASG NGRS amf R Ahech ofV\@ﬁ\’C%? B EndRHLSP ik %aulﬁo A’(&fétoﬁ'reatment

and then dried with After concentrati on,

r Bsiollid, obAZPrdD, Nasorpadulnsftlmﬁds bfy Healthu 200 & INBgubbesiphyNo. 01-

(gm ca gel, 0 to 70% Et0OAc in hexanes) to give

c ound 9 (435 ng, 88% as a white foamsolid: 1H NWR

Touzaﬁiﬂf%lWZNeMnO@ ﬁoot@z (:203-25,199971 (m 1H), 3.19
(dd, 1H, J= 4.8, 11. 20Hzf2245m1|—|) 2.25 (m

Turnhmq;al 6L Qfaztcﬁok A8(GA) 14K-28K, 20004 (m 5H), 1.24-1.48

o oAl e st B, 0905 3,

van D(Bem&idt.al. QGﬁﬁ‘r&éﬂter&l‘D 1,0901()212911]35315(% H20- HCO2H+1) ,
393. 3 (M 2xH20 HCO2 n%ound 10: NaOAc (294
VanHﬁ@eza@WWﬁﬁP?)geéM“ 6(3972599%95 W®8 mmol ) were added
mml ) in CHCl12 (18 nlL) at
Van&er%&?goane}?é% uggy@%gg) 9g§95t| rring for 3.5 h, a
Vodovatx tau/e Imedwﬂbamie@/ﬁIp@m@ﬁtM Lymdlogy) \Mﬁﬁn@ddl%\d 1804,

stirred for 5 ry was filtered
WardleyVenhge- Ql%{ayaﬁf &l éﬁgglg%ﬂ 8 hg&t he filtrate was
Wam&é%&&@ﬁ&lr %rﬁz@'mswgﬁh%h%‘?n aptiaiedoyps purified by

col unm ¢hr omat ogr aphy (silica gel, 20% Et 0Ac in
Weyahdxah@sionzy @nvé’Yczﬁtmﬁoimd%Dl/((Bw R§03.84% as a white

Whiteﬁ%{die?:g"l.,l a roéfngf4¢g)9 . %%2%1?%%9930 (82 %gb (m3 (1)E|)

2.22-2.32 (m 3H), 30 2.1fAm 1H), 1.91-2.05 (m 3H),
1.71-1.84 (m 3H), 1.57-1.63 (m 2H), 1.19-1.50 (m
7H), 1.15 (s, 3H), 1.10 (m 1H), 1.09 (s, 3H), 1.05
(s, 3H), 1.02 (s, 3H), 1.00 (s, 3H), 0.96 (s, 3H),
0.90 (s, 3H); mz 425.3 (Ml). WO
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15 CDC13) 6 7.98 (s, 1H), 3.23 (d, 1H J= 4.4 Hz),

2.36 (d, 1H, J= 14.4 Hz), 2.29 (d, 1H, J= 8.8 Hz),
WQ@2m6/12956 1H), 1.94-2.06 (m 3H), 1.84 (dd, 1HCUESHNRN041172

9.2 Hz), 1.50-1.74 (m 8H), 1.32 (s, 3H), 1.26-1.37

Wiuiaiﬂq)etag')%z l\ézeurcgvgb 23(504@@%2?&%( f?ﬁ 1.013;31.@0 (SLnI)

WOI‘d&Q’V&Ql ﬁ& Gl anr@A)%@rzE@ BrﬁFMedmalzBﬂﬁe%m%i Mdre6,Gogpound
OMe sol ution (25% w w in MeOH, 19 ul, G.083

erghmﬂn Rinergn. Z@Sadiﬁlé6|8i3é6al9§éspen3| on of isoxazole 12

e R A ST 8 2 e

Xantho® edd), Atk Meltel 4@@9)408.h18L20mer e added
successively. The m xture was extracted with EtOAc,

Yatesﬁh@' 1Geceofisi. Retet88at4%d. W% washed with water,
Ylnet %Jth ﬁh@@?%@ %@199&‘%@9%“ ed. The residue

um chr omat ography (silica
Yin etgﬂJ Rha%dtologj})%SEl(B&elom heddanes) to give 25 conpound
mgT /% a white solid: mz 450.2 (M H20+1).
Yoh etﬂwﬁ@d’?ﬁd’ [Tcoal )1%3313@%?% 5, 5- di met hyl hydant oi n
Yu etgzp Z@atnﬁea/ @n%ﬁﬁomﬂ_ﬂ/\%o@dded to a solution of
oun . 8 mmol) in DVF (0.3 nl) at
Zhouetodnﬂbedp&rth@lurléé(%ﬁﬂe?ﬁ 800x.ring for 1 h, pyridine (14
uL, 1 and the reaction mxture was
Zhou ¢fedly %G”T%'Ego g@%g@d%g After cooling to room
ZingatcBPEIAY UlEnudsl 01 ({ B ertegwasy(®@. added, and the
m xture was washed with 1 N HC1 (aq), water, then
dried with MgSO4 and concentrated. The resi due
obt ai ned was purified by colum chromat ography (silica
gel, 0%to 60% Et 0OAc in hexanes) to give conpound
402-67 (25 ng, 93% as a white solid: 1H NVR (400 MHz,
CDC13) 6 7.64 (s, 1H), 3.24 (d, 1H, J= 4.4 Hz), 2.44
(dd, 1H, J = 5.2, 16.4 Hz), WO
2009/ 129546PCT/ US2009/ 041172 2.37 (dd, 1H, J= 12.8,
16.4 Hz), 2.16 (m 1H), 1.91-2.08 (m 4H), 1.61-1.73
(m 5H), 1.50- 1.56 (m 3H), 1.27-1.31 (m 2H), 1.25
(s, 3H, 1.22 (s, 3H), 1.18 (s, 3H), 1.15 (s, 3H,
1.13- 1.20 (m 2H), 1.03 (m 1H), 1.00 (s, 3H), 0.94
(s, 3H, 0.91 (s, 3H); mz 448.2 (M H20+1). Conpound
63265: To a suspension of NaH (33 ng, 0.825 mmol) in
THF (2.0 nmL) 5 was added 3-(S)-hydroxyfuran (75 ilL).
The m xture was stirred at roomtenperature for 10
mn, after which a solution of 3 (100 ng, 0.205 mmol)
in 3-(S)-hydroxyfuran (500 4). The addition syringe
was washed with THF (0.25 nL x 2). After stirring for
10 min, the reaction was diluted with t-BuOWw and
cooled to 0 C. The reaction m xture was quenched by
addition of 1 NHCL (ag) (5 nm.) and was stirred 2 mn.
Et OAc (30 nL) was then added, and 10 the m xture was
washed with water 4x, then dried with MgSO4 and
concentrated. The residue obtained was purified by
col um chr omat ography (silica gel, 0%to 60% Et0Ac in
hexanes) to give desired product, which was then
purified again by columm chromat ography (silica gel,
0% to 30% Et OAc in hexanes) to give conpound 63265 (89
ng, 73% as a white solid: 1H NWR (400 MHz, CDC13) 6
7.66 (s, 1H), 5.24 (m 1H), 4.36 (m 1H), 3.84 (m
4H), 2.90 (br d, 15 1H), 2.65 (br d, 1H), 2.42 (m
2H), 2.16 (m 1H), 1.93-2.08 (m 5H), 1.64-1.78 (m
5H), 1.61 (s, 3H), 1.53 (br dt, 2H), 1.25-1.31 (m
3H), 1.24 (s, 3H) 1.22 (s, 3H), 1.19 (s, 3H),1.17 (s,
3H), 1.05 (s, Ogch%t%RS 0.93 (s, 3H; Mz
579, 4 (M+H), 448 3 (MN 100% Conpound
63254: To a solution of 402-52 (252 ny, 0.542 mol) in
CH2C12 (5.4 nL) at 0 C were added Et3N (0.11 ni, 0.789
nnDI) and 2,2, 2- trlfluoroethylsulfonyl 20 chlorlde

~ NS ~N =N oA oy o R ~ o~
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1.61-1.75 (m 4H), 1.55 (s, 3H), 1.50-1.58 (m 2H),
1.34 (m 2H), 1.29 (s, 3H), 1.22 (s, 3H), 1.18 (s,

W@RH09/129546 (s, 3H), 1.01 (s, 3H), 0.98 (s, 3H)PCODUSD09/041172

(s, 3H); nlz 448.2 (M NHSO2CH2CF3). 30Conpound 63222:
To a solution of 402-52 6 0.164 mml) in THF
(1 6 nL) was added i - Pr2&é—&§04 m., 0.230 mol ). A
utlon gf ﬁtofm) acetonitrile (0.012 nL, 0.180 mmol)
CYORS2added to the reaction, and the
reactlon was stirred at roomtenperature 5 hrs with no
product formed by TLC. Sodi um i odi de (9B1nmgR10. 634
mol ) was WO 2009/ 129546PCT/ US2009/ ®41172\ Added, and
% S JLC again
i ndi cated no product. The reactx1on WasY:b At 50 C
for 14 hrs - TLC showed -50% cénversioh to pr pduct
After cooling, the reaction m
Et0Ac (30 nl) and was, WelShed M TRy aq) (20

m.), then Brine (20 : i ere dried
over Na2SO4, 5S5filter : cent rat ed. |The ¥esi due
obt ai ned waf.p r|f| 3 o waphy (silica

gel, 5%to 40% E ta ghye conpound

63222 (4.7 my, 6% Bl : " 1H NVR (400

MHz, CDC3)67;, .68 (m 1H),351(s

2H), 3.3 44 T .33-2.48 (m 3H),

188202(m5H) . . 1.24-1.30 (m

2H), 1.26 (s, 3H), /1.%2 (s , 3H), 1.16

(s, 3H), 0.96 10(&s 3Hjs 0.85 (s, 3H), 0.91 (s, 3H):

mz 448.2 (M NHCH2CN) . Conmpound 63238: To a

s®ihgrain of 402-52 (122 ng, 0.263 nmol) in DVF (1.7

m) wa 0.521 mmol ). A solution of

Et | %%ﬁ&?@aﬁg%{ﬁ&t&g in DVE (0.1 nl) was then

added and hhdéop&acORgN N\R§R§t('brr ISBJ, avhdr@i@MR, and R, are each

tenperature for 20 hrs. The reaction m xture was

extract ed W|th Efttsiape I{dQBtYTL) and was washed with water

(10 mL x 3). il;p g‘g cts were dried over

Na2SO4, flltered an con ét ed. The residue

obt ai ned was pur alidyl%&_g)by ml(@gg)n chaliyhtQQr aphcksi | atk@dxycss),

gel, 0%to 15% MeOH in CH2Cl12) to give conpound 63238

(53 ng, 41% as a whi e®leoidd: 1H NVROKEO®-MHz, e@lbgiag)inocss),

6 7.66 (s, 1H), 3.52

2.32-2.48 (m 3H), éﬁ_yli%n%‘ﬁwf% ar%‘ﬂ)’@Qi’nEZEsa@u‘?%}“k“ﬁF version. of

12H), 1.25 (m 8H), yzoﬁtﬁeseggﬂ)u slod7 (s, 3H), 1.16

(s, 3H), 1.04 (br R 3p 0.95 (s, 3H),

0.93 20(s, 3H), s@lﬁstl(@nte}rgveﬁfniezzmg@@f(qug)en

gggg?gingg6§§3t6heqow Bépt}ﬂb Cbsené: wileonr ‘[Ihg%to\l\n??o \?fﬁl%ﬁziitriggound is
part of a double bond, further provided that when Ry, is

absent the atom to which it is bound is part of a double
bond;
Y is hydroxy, alkoxyc<g), aryloxy(c<s), acyloxy<g), substituted alkoxyc<s),
substituted  alkoxy<s),  substituted  aryloxy<s),  substituted
acyloxy(c<g), or NR Ry, wherein R; and R, are independently:

hydrogen or hydroxy; or
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foll owi ng procedure: to a solution of
cycl opropyl carboxylic acid (258 ng, 3.00 mmol) and DWMF

W@ 2o0dnzys4e cat. ) in CH2CL2 (3 nL) at 0 C was adelerus2009/041172

oxalyl chloride (0.254 nL 3.0 nmol ). The m xture was
stirred at 0 C2 hrs to gjve a solytion of cyclopropy
acid chlori de. 28&7‘36%2)56 kﬁ’i‘YI@ﬁnbfaLﬁ&JGQ’-l(SQZ)( g2 cﬂffilgyl@sn»

nmmol) in CH2Cl2 (2 nL C was a 0. 125
m., 0.45 mmol), folloiﬁ%tgﬁqg g cycff?)%%g%’yaﬁ@g sy aovles

chloride solution (1 MksyMLHON, AkBnybxy Qs MOdlkynyloxyceia,
The reaction was sti rred%z;(t dco.s h}?%,Y(a%z?er V\hl}(llnﬁ, Ve
the reaction m xture wadosextnact edraffoxticEbPAC beteroandoxyc<iz),
washed wi th NaHCO3( aq

, water, and bri.ne. The EtO0Ac
extracts were dried ol)%?@@‘%&’gcsm’l thioagylc<aprd alkylsalfonyl ez,
concentrated. The resi i.hed was 30 purjfi

WUy 0BT Uganyican,

col utm chr omat ogr aphy $<'7°0% t 0 50%

hexanes) to give conpeyiieddz6 (39 ny, 48% asiglsulfonylcsa),
white solid: 1H NWVR (400 MHz, CDC13) 6 7.66 (s, 1H),

5.12 (s, 1H), 2.92 (dhetgroarysudforylc<ih) or 2h@Fropegikylhlfenylc<io),
13.2, 3.6 Hz, 1H), 2.48 d,. J= 16..4 . 8 1 )

2.37 (dd, J= 16.0, 13%%° ,S“Tt%ﬁd,Veis.%ﬁiﬁ’é?%oqf‘ﬂ?seg)ﬁﬁlipsﬂ

1.60- 1r8Gs(m 5H), 1.47-1.56 WO

2009/ 129546PCT/ US2009/ 041172 (m 2H), 1.20-1.43 (m

7H), 1.23 (bydregpn, cxa%hy@pxsﬁhplo,marem(os,or3H), 1. 09

(dt, J= 13.6

b 85- 0. 04 ( B, Temd ey a5 eyl Sipdunsicas,

mz 533.3 (MH). e, 63321 jcyysiang _ et )
C, 402-52 (70 mhg?ffgl DA ol L0 CRREER oMot Nfloxy cas,
product 63321 ( 64cyloxyye<s)8AllGAgmias ca),Whiylagnisqbdsfl: andidoc<s), or a
NVR (400 MHz, CDCI3) 6 7.65 (s, 1H. 4.90 (s, 1H),

2.86 (d, 1H, J= Aubstijysd voysigeof apy offhese groups: o 3 6

Hz), 2g48¢(dd, 1H, J= 16.4, 3.6 Hz), 2.36 (dd, 1H J=
16.4, 13.2 Hz), 1.46-2.06 (m 13H), 1.05-1.35 (m 3H),
1.96 (s, 3Hpyand, RBIr¢sy, hdld)qr ami@d; ofs, 3H), 1.18 (s,

3H), 1.16 (s, 3H), 1.03 (s, 3H), 0.98 (s, 3H), 0.91

(?? 3H) ; réi‘usf@;?klk@%l)lﬁ@&ﬁd@g?ﬁrp Y&@zz@f%%gﬁetemarykcs%»

General Method C,.402- 11 239 wa -

\?\ﬁ _n;/ erte ld | :j o 2 |r_|° g gizi %@Eci%égiiﬁ(czg gi’ﬁé‘%&g), iﬁ}’lamlno(Cﬁiﬁ)a
ite solid: BIVIRr #0 Q <V HEMi d6P&] 0r & sibruted ,vedsidn of any of

5.71 (s, 1H), 2.66-2.78 ('8m 2H), 2.50 (dd, 1H, J=

16. 4, 4.4 Hz), 2UBscg@yps:1H, J= 16.4, 13.2 Hz),

1.82-2R%4:(m 6H), 1.46-1.76 (m 7H), 1.21-1.35 (m

3H), 1.2 (s, 3H), 1.183 (s, 3H), 1.178 (s, 3H), 1.16

551, 4 TNk g 6332/ Using the | -

: : nmpoun ; ing the .
procedure deébhibedryhon ey at Redicss.o acohytiiagd version of any
conpound & (53 mg 5 88uTY v converted to
product 6333 ulistitucht cahveBDlSMviastodydfuges;, sol id: 1H
NVR (400 MHz, CDC13) 6 7.72 (s, 1H), 4.49 , 1H,  J= .

4.4 I(-IZ), 4. mpvecge’d tB%t’ R31]}S|)a’b5631_g (vj@e{l 1c gygen g‘gogr_l@) p@)ch it is bound
(2d33 (1 EI, f;-lj, 1204‘9523%1 g)f%gdoul%leg%'ng; gl%t%mpr%ﬁ)hed 4hatSwhen R; is
i.H;sz- i ;g g m ZHilbsemt' gagog;yfgﬁsﬁum tii E%-hécl?it%g?bnﬁﬁi (min(ts of a double

, 1. s, , L. s, , 1. s, , 1.

(s, 3H), 1.01 (s’°%H), 0.97 (s, 3H), 0.91 (s, 3H); mz
522.3 QMR R h $REPANBEHPARE: . P Lidihda&s AkAgegur e
descri 8% %of aﬁehegcsyntgﬁesi S 32% %26‘8 oun@é‘?r omﬁ%‘g’
conpouRd ishyalnakenhleydrosy oigox@ener al Met hod E, conpound 6
(66 ng,, O. 1% m’mliléﬁs 25 converted to product 63328
(49.1 RgS BABecROT AYdIORY Aol i d: 1H NVR (400 Mz,
CDC13) 6 7.65 (s, 1H), 4.3%@3, br, 1H), 3.62 (s, 3H),
2.90 (d, 1H, J= 4.4 Hz), 2.66 (dt, 1H, J= 13.2, 3.6
Hz), 2.47 (dd, 1H, J= 16.4, 4.8 Hz), 2.37 (dd, 1H, J=
16.4, 13.2 Hz), 1.85-2.16 (m 5H), 1.44-1.84 (m 8H),
1.00-1.40 (m 3H), 1.23 (s, 3H), 1.22 (s, 3H), 1.18

~ NS



The aqueous solubility of the conpounds shown here was

determ ned using the procedures outlined in Exanple 1.
WWD0200346. 29546 PCT/ US2009/ 041172 Conpound | D( SRCT/US2009/041172

Structure Aqueous Solubility (1-tM 63097 (402) A. NC

**ONCH3 1,46 63102 (dh404) O H NCE 3 NCOO es 0.06
63198 Bs0B9NRp N@Z §g1 ﬁ%_e%:h independently hy(?rogen, hydroxy, alkylic<s),

substituted alkylc<sg), alkoxy(c<g) or substituted alkoxyc<s);
or pharmaceutically acceptable salts, esters, hydrates, solvates, tautomers, prodrugs,

or optical isomers thereof.

5 2 The compound of claim 1, further defined as:

wherein:
X; and X, are independently:
hydrogen, OR,, NRyR., or SRy, wherein R, and R, are ecach
10 independently:
hydrogen;
alkylc<g), arylcs<s), aralkylc<s), acylcsg), or a substituted
version of any of these groups; or
a substituent convertible in vivo to hydrogen;

15 provided that Ry, is absent when the atom to which it is bound is
part of a double bond, further provided that when Ry, is
absent the atom to which it is bound is part of a double
bond;

Y is hydroxy or NR;R;, wherein:

20 R and R; are independently:

hydrogen or hydroxy; or
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63202 O NCCOH 00 so 1.89 63208 O 00 NE12 NC es 9.49 WO
2009/ 129546PCT/ US2009/ 041172 Conpound I D(s) Structure

wa\emess4cSol ubi lity (1-tM 63214 00 NHECTMOS2989/041172
112.2 63219 OH O ilio NCO,C H3

alkylc<12), alkenylc<i2), alkynylc<izy, arylcsizy, aralkylic<iz),

hetero aryl(cg 12)s heteroaralkyl(cg 12)s acyl(cg 12)s
alkoxyc<12), alkenyloxy(c<i2), alkynyloxyc<i2),
aryloxy(cg 12)s aralkoxy(cg 12)s hetero aryloxy(cg 12)s

heteroaralkoxy(c<i2), thioacylc<iz), alkylsulfonylc<iz),
alkenylsulfonylc<i2), alkynylsulfonylc<i2),
arylsulfonyl c<i2), aralkylsulfonylc<i2),
heteroarylsulfonylc<i2), or heteroaralkylsulfonylc<iz),
or a substituted version of any of these groups;
Ry 1s:
hydrogen, cyano, hydroxy, halo, or amino; or
alkyl(c<g), alkenyl(c<g), alkynyl c<s), arylic<s), aralkyl(c<g), heteroaryl c<s),
heteroaralkyl c<s), acylc<s), alkoxy(c<s), aryloxycss),
acyloxyc<g), alkylaminoc<g), arylaminoc<g), amidoc<g), or a
substituted version of any of these groups;
R,'is:
cyano, hydroxy, halo or amino; or
fluoroalkylc<s), alkenylc<g), alkynylcc<s), arylc<s), heteroarylc<s),
acylc<g), alkoxy(css), aryloxycss), acyloxycss), alkylaminoc<s,
arylaminoc<g), amido(c<g), or a substituted version of any of
these groups;
R is:
absent or hydrogen;
alkylc<g), arylc<s), aralkylc<g), acylc<s), or a substituted version of any
of these groups; or
a substituent convertible in vivo to hydrogen;
provided that Rj3 is absent when the oxygen atom to which it is bound
is part of a double bond, further provided that when Rj is
absent the oxygen atom to which it is bound is part of a double
bond;
R4 and Rs are each independently alkylc<g) or substituted alkylc<s); and
Rs and Ry are each independently hydrogen or hydroxy;
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ed. 13.58 63221 AP OH OH NC la. 8.78 63226 AP NC

OOOWCF3 0. 71 63231 AP NC 000WOH 1.23 WO
WQRO0B9IN239546PCT/ US2009/ 041172 Conpound | D(s) BIT/US1009/¢41172

Aqueous Solubility (1-tM 63232
or pharmaceutically acceptable salts, esters, hydrates, solvates, tautomers, prodrugs,

or optical isomers thereof.

3. The compound of claim 2, further defined as:

NR4R,

eI LILD

R \o' 7
R, Rs
5 wherein:
X 1is:
hydrogen, OR,, NRyR., or SRy, wherein Ry, and R, are ecach
independently:
hydrogen;
10 alkylc<g), arylcs<s), aralkylc<s), acylc<g), or a substituted
version of any of these groups; or
a substituent convertible in vivo to hydrogen;
provided that Ry, is absent when the atom to which it is bound is
part of a double bond, further provided that when Ry, is
15 absent the atom to which it is bound is part of a double

bond;
R; and R; are independently:
hydrogen or hydroxy; or
alkylcc<i2),  alkenylc<iz), alkynylc<izy, —arylc<iz), aralkylc<io),
20 heteroarylc<i2), heteroaralkylc<iz), acylc<iz), alkoxyc<i2),
alkenyloxy(c<i2), alkynyloxyc<iz), aryloxycs<iz), aralkoxyc<iz),

heteroaryloxy(c<12), heteroaralkoxy(c<i2), thioacylc<izy, alkyl-
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NC Hiii1\1l 11 ed, O i CH3 0.75 63237 F3C 0 NC vies
5.16 * * * *x * % * *k k ok k *k Kk k * * Al of the

worgiohazbs4@i scl osed and cl ai ned herei n can be neCEBUS069/041172

executed wi t hout undue experinentation in light of the
present dlsclosure VWil e the c tlons an t hods
of this |nvent|oﬁuﬁ5V%0%@eﬂk@@§ <i2n %EﬁﬁglggnymknbfﬂyL

preferred enbodi gﬁgﬁ@}{%ﬁlﬂt \Qf*a!lll 1591%01%1%& rl?e%ro&r&ls{lg&?}ﬁ(cqz), or

of skill in the ar 2variations

the nmethods and h&eida@us;tlﬁnﬁmgr(ghzm e seBAMRBE &cBfion of any of
steps of the nethod described herein w thout departing
fromthe concept thespgioups;and scope of the invention.

Mor e s&gplflcally, it wll be apparent that certain

agents Whi'ch are” bot h chem cal ly and physiol ogically

rel ated mayhbé&ogtysyardoyhedtokprhatd)er agaiot r descri bed

herein while the same or simlar results would be

achi eved. Aﬁm¥§u®hﬂ§ﬁnmbamaﬂC@Mbsmlﬂuhas,ﬁﬁﬁyhx&,mﬂﬂDaUWCQ»
nodi fications ap illed | the art arge

t tg th
deenmed to be mﬁtﬁ%ﬁ%gﬁ%kﬁﬁﬁ??feaégﬁﬁé an818§%%%bt FYloxy(cse),

the invention as n
2009/ 129546PCT/ us%ﬂ 5??‘8%1%};‘ AfinBRBS S fnfhd I amifcas, or o

substituted version of any of these groups;

R,'is:
cyano, hydroxy, halo or amino; or
fluoroalkylc<s), alkenylc<g), alkynylc<s), arylc<s), heteroarylc<s),
acyl(c<s), alkoxy(c<s), aryloxyc<s), acyloxycss), alkylaminoqcs),
arylamino(c<g), amido(c<g), or a substituted version of any of
these groups;
Rjis:

absent or hydrogen;

alkylc<s), arylc<s), aralkylic<s), acylc<s), or a substituted version of any
of these groups; or

a substituent convertible in vivo to hydrogen;

provided that Rz is absent when the oxygen atom to which it is bound
is part of a double bond, further provided that when Rj is
absent the oxygen atom to which it is bound is part of a double

bond; and

R4 and Rs are each independently alkylc<s) or substituted alkylc<s);

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

or optical isomers thereof.
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REFERENCES The follow ng references, to the

extent that they provide exenplary procedural or other
wa@lzaaits4cuppl ementary to those set forth her ePCir/Us2089/041172

specifically incorporated herein by reference. 5 U S.

Patent 5, 443,38 Pat.e t 5,599, 795 U. S. Patent
6%?80@9@“’6%&%%5{“1@ NedF 10U, S. Provi si onal

Application No. 61/046, 332 U.S. Provisiona
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Application No. 61/111, 333

Application No. 61/111, 294
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2009/ 0060873 20 U. S.
Anderson, Gary L. Bolf'on, Deborah Fi3guson
Robert M Kral, Hok M ¥HsB |an anc

Vi sni ck, entiR - g an

Anti - | nf| anmmat or y ‘ 8Eho of Use,
filed April 20, 2¢D9. U. §. Agplléatlon by Eric
Ander son, Xin Ji ang, Mef ean Vi sni cKk,
entitled 28™AntitRsa P t7| on Mbdul at ors:

O eanolic Aci ® Deri val
CRng," filed April , 2009. U. S. Patent Application
by Xin Jiang, Jack Ra&reiffer, Lester L. Maravetz,
SteRhen S. Szucs, Melean Visnick, entitled

tioXi dant Inflanmati on Modul at ors: Novel
Deri vaiiwes of O eanolic Acid," filed Apri I 20, 2009.
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substituted version of any of these groups;
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or optical isomers thereof.
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wherein nd R2 are i ndependent!y:
16.  The compound according to any one of claims 1-10, wherein R; or R, is hydrogen.
17.  The compound according to any one of claims 1-10, wherein R; and R, are each
hydrogen.
18.  The compound according to any one of claims 1-10, wherein R; or R, comprises a

fluoro group.

19. The compound of claim 18, wherein one of R; or R, comprises a trifluoromethyl
group.
20.  The compound according to any one of claims 1-10, wherein R; and R, are each

independently  hydrogen, alkylc<w), arylc<io), aralkylc<io), heteroarylc<ioy,

heteroaralkyl c<i0, or a substituted version of any of these groups.
21. The compound according to any one of claims 1-10, wherein R; is alkylc<g).

22.  The compound according to any one of claims 1-10, wherein R, 1s alkylcsz.iz) or

substituted alkyl(cg_ 12).

23.  The compound according to any one of claims 1-10, wherein R, is alkylc<s) or

substituted alkyl(cg).

24.  The compound according to any one of claims 1-10, wherein R; is alkylsulphonylc<s),
arylsulphonylc<s), aralkylsulphonylc<s), heteroarylsulphonylc<s), heteroaralkyl-

sulphonylc<g), or a substituted version of any of these groups.
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hydrogen or hydroxy; or WO
2009/ 129546PCT/ US2009/ 041172 al kyl (c<12),

wabdengds¢gc<12), al kynyl (c<12), aryl (cl2), aral kgi/(82089/041172
het er oaryl (c<12), heteroaralkyI(ch)SacyI(CJZ)S

al kOXY(C12), al kenyl oxy(c12), al k nylo
25, A oserReund) ob (claipy, % cwh&ying 2eisoé>i§)/ﬁsélll<%?}@8‘il g gt substituted
(c<12) t hi oacyl (¢c<12), al ky1lSU f OnYl (C12)
5%&[?@%?@% nyl (c12) 5al kynyl sul fonyl (c12)5
aryl sul fonyl (c12) 5ar al kyl sul fonyl (c12)5
26. h%e&@rﬁg()ﬁltﬁitdffcww 256 whaneiroR s taditydaulsolyl syl f onyl (¢12) 5
or a substituted version of any of these groups; 10
RL' is: hydr ogen, cyano, hydroxy, hal o, or am no;
27. rT hamxlypw@l&f claamisnyheiskgl; ISéulzsmum elkghsulphenylces) |
aral kyl (c<8), heteroaryl (c<8), heteroaral kyl (c<8),

agyl (c<8 al ( 1C) aCY1OXY( C<8),
28. aﬁ %Om 8 £k§§) 1¥1ajrz‘yw)nﬁ%re % lgé%(y\{gug%l%lgt ©8), or a 15
substltuted version of any of these groups;
29. The compound of claim 24, wherein R, is heteroarylsulphonylc<s).

30. The compound according to any one of claims 1-10, wherein R is acylc<io).

31.  The compound according to any one of claims 1-10, wherein R; is substituted

acyl(cglo).

32.  The compound according to any of claims 1-3, wherein R’ is hydrogen.

33.  The compound according to any one of claims 1-8, wherein Ry’ is cyano.

34.  The compound according to any one of claims 1-8, wherein Ry’ is —CF3.

35.  The compound according to any one of claims 1-3, wherein Rj is absent.

36.  The compound according to any one of claims 1, 2, 3 and 6, wherein R4 and Rs are
the same.

37.  The compound according to any one of claims 1, 2, 3 and 6, wherein R4 and Rs are
each alkyl(cg4).

38.  The compound according to any one of claims 1, 2, 3 and 6, wherein R4 and Rs are
cach methyl.

39.  The compound according to any one of claims 1, 2 and 5, wherein R¢ and R7 are each
hydrogen.

40.  The compound according to any one of claims 1, 2 and 3, wherein the bond joining

carbon 1 and carbon 2 is a double bond.
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R2'1S: 20 cyano, hydroxy, halo or am no; or
fl uor oal kyl (¢c<8), al kenyl (c<8), al kynYl (c<8), aryl (c8), he
waQ 2000a2984€ c8) , acyl (c<8), al koxy(c8), ar Yl oxY(RS8)/S2009/041172
acyl oxy(c8), al kylam no(c8), arylam no(c<8),
ami do(c<8), or a.substituted_version of  gny of these
gliﬂiﬁﬁ mpo Ieu‘sc_ordlng ®2BK NG lof ms g]er‘?" Sal%k%)/‘d( % F\gpe’rem the bond
afothing T8bon draak kX¥ibs 18)is a B6WIE 65R) . or a substituted
version of any 25 of these groups; or a substituent
convertible in vivo to hydrogen; provided that R3 is
42.  afberpmphent a¢rording dgennnoamot slaimis ch 2 t5, iosangofinwh¢rsin the bond
par.t. of I . 1 her, ovi ded that when R3
PHibip@lsaBof %é%g%/%gﬁq%tl%%wgl%gl%v%ﬁéh it is bound is part
of a double 30 bond; R4 and R5 are each
5 43, i mtdepemgemntd yccatdyd {ocaB) oy ofStligisi I, 2t &l &l Whdr¢i@<tB¢ bond joining

carbon 12 and carbon 13 is a single bond.

41.

44. The compound according to any one of claims 1, 2 and 5, wherein the bond joining

carbon 13 and carbon 18 is a single bond.

45. The compound according to any one of claims 1, 2, 4, 6, 11-14, 32-40, 42, 43 and 44,
10 further defined as:

or pharmaceutically acceptable salts, hydrates, solvates, tautomers, prodrugs, or

optical isomers thereof.

46.  The compound of claim 45, further defined as:

15

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.
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47.

48.

49.

R6 i s hydrogen, hydroxy or oxo; R7 is hydrogen or
hydroxy; and WD 2009/ 129546PCT/ US2009/ 041172 Rg, RO,

WRIOArd4R11 are each i ndependently hydrogen, PEHDS82099/041172

al kyl (¢c<8), substituted alkyl(c<8) al koxy(c<8) or

RS ol S Eied S G BhLo® BB SCL §5 L7, 20. 2241, 43 ana

tamugﬁﬁ&gmﬁgg@ggugs or opti cal |soners t her eof .
52. The conmpound of claim11, further defined as:

wherein: X1 and X2 are independent]y:

hydr ogen, ORb, NRbRc, or SRb, whd&rein Rb and Rc are
each 10i ndependently: hydrogen; kyl (c<8), aryl (c8),
aral kyl (c8), acyl (c8), S uted version of any
of these groups; or a su-s pnvertible in vivo
to hydrogen; 15pravéde Rk absent when the
atomto which it is b part of a doubl e bond,
further provided thgf ygn-Rb is absent the atomto
which it is bound |s c.pt of a double bond; Y is
hydr oxy or R1 an are

i RHB cé?ﬂ‘qc y pﬁf&pt@ E§ lﬁ&ﬁt&&ﬂp V§ies, tapgpmers, or optical isomers
29Q%&;29546PCT/U82009/041172 al kyl (¢c<12),

al kenyl (c<12), al kynyl (c<12), aryl(cl12), aral kyl (c12),

LR R R S v (c12)

aryl oxy(c<12), aral koxy(c<12), het er oaryl oxy(c12) 5

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.

The compound according to any one of claims 1, 2, 4, 5, 6, 8, 10-13, 15-17, 20, 32-40
and 42-44, further defined as:

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

thereof.
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5
het er oar al koxy(c<12), t hi oacyl (c<12), al ky1lSU f OnYl (C12)
wWG2@PbH2zasyd sul f onyl (c12) 5al kynyl sul fonyl (c12) 5 PCT/US2009/041172
aryl sul fonyl (c12) 5ar al kyl sul fonyl (c12)5
het er oar yl sul f csl et er oaral kyl sul fonyl (c12)5
30. oﬁ%QC@BB‘FWﬁﬁFEH%fé QF%% 8?I§ﬂ Sof these groups; 10
R1' is: hydr ogen, cyano, hydroxy, hal o, or am no;
or al kyl (c<8), al kenyl (c<8), al k{rVl (c<8), arY1l(c<8),
aral kyl (c<8), heteroaryl (c<8§ eter oar al kyl (¢<8),
acyl (c<8), al koxy(c 8), aryY 8), aCyloXy(c<8),
al kyl am no(c<8), arylam no gfn do(c<8), or a 15
substituted versi gy of s&Mgroups; R2' 1S:
20 cyano, hydroxy, ' or
fl uoroal kyl (¢c<8), al kehyl£cs8), al kynYl (¢c<8), aryl (¢c8), he
teroaryl (c8), O

2

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.

5 51 The compound according to any one of claims 1-13, 15, 16, 20-23, 32-41, 43 and 44,
further defined as:

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

thereof.

10 52.  The compound of claim 51, further defined as:

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.
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53.

54.

55.

acyl (c<8), al koxy(c8), arYl oxY(c8), acyloxy(c8),
al kyl am no(c8), arylam no(c<8), am do(c<8), or a

weubsn2gset ed versi on of any of these groups; WR3I/DS2009/041172

absent or hydrogen; al kyl (c<8), aryl(c<8),

SBe Shmbgend pesBiitnd LRk off ofeBimel ot JLas. Lot azar. 43

| Bnd by GuitRertiéh@ogn; provided that R3 is absent when
the oxygen atomto which it is bound is part of a

doubl e bond, further provided that when R3 is absent

t he oxygen atomto which it is\gound is part of a
double 30 bond; R4 and R ar€ epch i ndependently

al kyl (c<8) or substituted §.0 and R6 and R7
are each independently h z-éhMQroxy, VO

2009/ 129546PCT/ USRQNSA14 g pharna%eutlcally
acceptable salts, ep ydrates sol vat es,

t aut oner s, prodrugf ot ~eptical isoners thereof 3. The
conmpound of claim2,4further defined as; 5Swherein:

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

thereof.

The compound of claim 53, further defined as:

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.

The compound according to any one of claims 1, 2, 4, 5, 6, 8, 10-13, 15, 16, 24-26,
32-40 and 42-44, further defined as:

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

thereof.
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56.

57.

58.

Xi is: hydrogen, ORb, NRbRc, or SRb, wherein Rb and Rc
are each i ndependently: hydrogen; 10al kyl (c<g),

W@eopb/(i2958) , aral kyl (c<8), acyl(c<g), O a SubseC¢T/US2AI/041172

version of any of these groups; or a substituent

converti ViV o, hyqr provided that Rb is
a@ggﬁ?mﬁﬂgﬁiofﬁ@l %ﬁwemﬁ’fgﬁau% is bound is part of a
doubl e bond, further provided that when Rb is 15absent

the atomto which it is bound Nsspart of a double
bond; R and R2 are independe hydrogen or

hyd
Vvl ((ox12) ﬂ!’ c%tgp aryl (c12), aral k

al kyl (¢c<12), al kenyl (c12)
yl (c<12), 20hetegpar yl al kyl (c<12),
kelTy1OXY(C<12),

acyl (c<12), al kOXY
al kYnY1OXY(C12), gz £12), aral koxy(cl2),
)

het er oar yl oxy(c<1 hé&eroaralkoxy(c<12)

thloacyl(c<12 al kyl -

ggggny Ié’gﬂ' / Ué%gt%?feos%ﬂ%t reof La{nﬁgsﬁbé %n k) free from other optical
ahmh&ﬂh&aﬁyf(c<12) aralkylsulfonyl(c<12)

het er oaryl sul fonyl (c<12), or

het er oar al kyl sul fonyl (c<12), or a substituted version

0 an of these groups; s: hy. en,
hfﬂﬂ?a WPOYY ggco ngatﬁﬂ%onsvofaapewégs?g %%?3» ?%%)43 and 44,
ak&ﬁ{é?/héﬁn%%)as. ar Y1(c<8), aral kyl (c<8),
het eroaryl (c<8), heteroaral kyl (c<8), acyl (c8),
al koxy(c8), aryloxy(c8), acyl oxy(c<8),
al kyl am no(c<8), arylam no(c<8); ami do(c<8), or a
10substituted version of any pf “fhesectgroups; R2'1S:
cyano, hydroxy, halo or ap ﬁm
nH- 02

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

thereof.

The compound of claim 57, further defined as:

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.
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59.

60.

61.

fl uoroal kyl (c<8), al kenyl (c<8), al kynyl (c<8),
aryl (c<8), heteroaryl (c<8), acyl (c8), al koxy(c8),

w@eopboxsde<8) , acyl oxy(c<8), al kyl am no(c<8), PCT/US2009/041172

15ary|an1no(c<8) anido(c<8) or a substituted version

of these oup t g
o TR PRy SR Gio s i ) FlaiBa] T oadl (e 2RO 8H 4l 43 and 44,
sggﬁkkgg&ﬁgi%er5|on of any 20of t hese groups; or a
substituent convertible in vivo to hydrogen; provided
that R3 is absent when the oxygen atomto which it is
bound is part of a double bond Yurt her provi ded t hat
when R3 is absent the oxy,- : to which it is bound

is part of a double 25b

I bgz al kyl (¢c<8); or
phar maceuti cal | yN 't s, hydr at es,
sol vat es, tautoner gs, or opt|cal i sonmers
thereof. WD 20097129546FCT/ US2009/ 041172 4. The

conmpound of claim 2, tirther defined as; wherein: Xi
iSs: 5hydrogen ORb, NRbRc, or SRb, wherein Rb and Rc

a ; . .
BFP%SQ]%?& g‘fggc]%ﬁttatlé)saﬂy "yﬁ%@{ég?@v@& g&iﬁﬁgﬁ or aptigal isomers

véres¢odn of any of these groups; or 10a substituent

convertible in vivo to hydrogen provided that Rb is

ahsent whe h.it is bound is part of a

ad e Pmboe o ey sy tHag eRa when Rb | s absent

the atomto mhlch it i1s bound is part of a double

bond; 15R and R2 are independgntly:

NC

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.

The compound according to any one of claims 1-9, 11-13, 15, 16, 18, 19, 24, 25, 27,
32-41, 43 and 44, further defined as:

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

thereof.
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10

62.

63.

64.

hydr ogen or hydroxy; or
al kyl (C12), al kenyl (c<12), al kynyl (c12), aryl (cm, aral kyl

W 200923%B4het er oaryl (c<12), heteroaral kyl (c12),PCT/US2009/041172

acyl (c12), al kOXY(C 12), al kenyl oxy(c<12),

al kynYl ox y aral koxy(cl12), 20
ndbe PP i MR Ry ( 12y

t hi oacyl (c<12), al kyl sul fonyl (c<12),

al kenyl sul fonyl (c<12), al kyny\sul fonyl (c<12),
aryl sul fonyl (c<12), aral%yls nyl(c<12),

het er oaryl sul fonyl (¢c<12),[j or 1)

2009/129546PCT/U82009/0i

CF3
u stituted version
of any of these gr : hydrogen cyano,
hydr oxy, hal o, qi : or 5al kyl (¢c<8), al kenyl (c<8),
al kynYl (c<8), 1(£=B), aralkyl (c<8),
het eroaryl (c<8), heteroaral kyl (c<8), acyf(cS),
abkplxzy(nas@)ticalay yéooptnbleShlts teydobxandosuBitantially free from other optical
alk§F é <8) aryl am no(c<8), am do(c<8), or a
% ‘version of any of these groups; R2'1S:
10cyano, hydroxy, hal o or am no; or fluoroal kyl (c<8),

al kenyl (c<8 al kynYl (c8), het eroaryl (c8
aEPF eemsyun%@%es@%a any;pnA %&W@@sﬁ 9, Ky Foly (1é<§§,, %, 3241, 43
éyh@qig %Qﬁﬁﬁmiggylan1no(c<8) ami do(c<8), or a
stituted version of any of these groups; 15R3 1S:
absent or hydrogen; al kyl (c<8), aryl(c<8),
aral kyl (c<8), acyl (c<8), or a Aubstituted version of
any of these groups; or a Gubs uent convertible in
vivo to hydrogen; 20provi R®,i s absent when
t he oxygen atomto which &~ps part of a

doubl e bond, furNbe 26 at when R3 is absent
t he oxygen atomto 5is bound is part of a
doubl e bond; and R& s R5 are each independently

al kyl (c<8) or subst| atled al kyl (c<8); 25or
phar maceutically acceptable salts esters hydr at es,

sol vat es, tauﬁoners P %1 qpt|cal I SOMers
t RePRAM aceutlcal y acceptable salts, ydrates solvates, tautomers, or optical isomers

thereof.

The compound of claim 63, further defined as:

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.
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65.

66.

67.

WO 2009/ 129546PCT/ US2009/ 041172 5. The conpound of
claim?2, further defined as: wherein: X1 and X2 are

w0 padepzasdent | y: 5Shydrogen, ORb, NRbRc, or SRb,PUESm™NN041172

Rb and Rc are each independently hydr ogen;

SOt ebavals Fabdige ?nay;ﬁrlgﬁk%tlf&@]ﬂﬁs 5T bagols. 9o 36,29, 32-41, 43

Sgﬁ§h4qy§ﬂ&(ﬁgﬁ&§&$|ble in vivo to hydrogen; provided
that Rb is absent when the atomto which it is bound

is part of a double bond, further provided that when
Rb is absent the atomto whicNht is bound is part of

a doubl e bond; 15Rl1 and ndependently: hydr ogen
:e

or hydroxy; or

al kyl (c<12), al kenyl (c}2 , aryl (cl12),ara
. teroaiglkyl(c<12)

Kenyl oxy(c<12),

kyl (c<12), het eNBapyiNle

aCyl (c12), al kOXY

al kynYl oxY(c<12)o7apy¥koxY(c12), aral koxy(cl12), 20
het er oar yI oxy(c<12)¥ “Het er oar al koxy(c<12),

t hi oacyl (c<12), al kyl sul fonyl (c<12),

g?gﬁ%@g%@%%’lﬁ %%eﬂé?)leasﬂ( %ﬁgﬁ% ?éél g ?ay[gs( ga;uf['&hers, or optical isomers

hédteegodar yl sul f onyl (c<12), or
2009/ 129546PCT/ US2009/ 041172

eroaral |.f ony < r a substituted version

he hmbrunthselng iy putieradindas™0ne.  hydroxy. hal o
or am no; or 5fluoroal kyl (c<8), al kenyl (c<8),
al kynyl (c<8), aryl (c<8), hetexaaryl (c<8), acyl(c8),
al koxy(c8), arYl oxY(c<8),5ac (c<8),
al kyl am no(c<8), aryl am y ap,do(c<8), or a
substituted version of § ES8-QreUps;

A

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.

The compound according to any one of claims 1-9, 11-13, 15, 16, 30, 32-41, 43 and
44, further defined as:

2

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

thereof.
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R6 and R7 are each independently hydrogen or hydroxy;

10or pharnaceutically acceptable salts, esters,
wWhywparessq sol vates, tautomers, prodrugs, or opET/U83009/041172

i soners thereof. 6. The conpound of claim2, further

defi ned as erein. 15X1 is: hydrogen, ORb, NRbRc,
68. O&L%%m %@r@ﬁ%lwﬂﬁﬂ&‘ﬁ&%ﬁ@dé‘%h i ndependent | y:
hydr ogen; al kyl (c<g),
arYl (C8), aral kyl (c8), aCY1(C8)N ©or a substituted
20version of any of these gour a substi tuent
that Ro is

absent when the afgn '@ﬁgound is part of a
doubl e bond, further EE that when Rb is absent
the atomto which {4 s~ dis part of a double
bond; 5Y is hydroxy of *NR1R2, whereln Rl and R2 are
|ndependently hydr ogen or hydroxy; or al kyl (c<12),

apkehgrm@mallsaawn lesalty themt)ﬁl a(nélsz)vstaletraélmfme(m 2yl®r optical
t <12), heteroaral kyl (c12)5acyl (c12)5
135?&%&%%%&@),a?kenyloxy(c<1¥)ga|k;nylgx§(01£)5
aryl oxy(cl2)5ar al koxy(cl12)5het eroaryl oxy(cl12)5
00 IErERPARAGSID) rurkll BB GE<12)

aIkenylsulfonyl(c12)5alkynylsulfonyl(c<12) aryl -
sul fonyl (c12), aral kyl sul fonyl (c&12) 5
15het er oaryl sul fonyl (c<12),po0r

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

thereof.

70.  The compound of claim 69, further defined as:

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.
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71.

72.

73.

R2' 1S: cyano, hydroxy, halo or am no; or
fluoroal kyl (c<8), al koxy(c<8), arYl oxY(c<8),

wW@eopboxsde<8) , al kyl am no(c8), 20aryl am no( c<8pCT/US2009/041172

am do(c<8), or a substituted version of any of these

ups; and R4 and R5 are egc h .i ndependent |
g %/ E?@lejndo?ccg%ﬂ%g 19 Yedre @TIWS}S% ﬂ6f£ 15),/ 16, 30, 32-41, 43 and
phaqqaﬁquﬁgg&hy acceptable salts, esters, hydrates,
sol vates, tautomers, prodrugs, or optical isoners
t hereof. WO 2009/129546PCT/U82Q09/041172 7. The
conpound of claim11, further d¥fined as: wherein: R2
i s: 5cyano, hydroxy, halocor g ‘o; or
fl uoroal kyl (c<8), al koxy xy(c<8),
acyl oxy(c<8), alkylan1 of (c<8),
am do(c8), or aN (o S|on of any of these
groups; Rl and R2 pendently 10hydr ogen; or
al kyl (¢c<12), al keryy ;al kynyl (¢c<12), aryl (c<12), ara
| kyl (c12)5 heteroar (U<12) het er oar al kyl (c<12),

aCyl(Cl2 al kyl sul n .

aPkB )?%lﬁalf%m@ &h@qhvi@mwwsc gaujgpers, or optical isomers
afpek&l phony4c12) 5ar al kY1SU PhOnyl (C 12),

15het er oaryl sul phonyl (c<12),

het er oar al kyl sul phonyl (c<12), or a substituted version
ofThepgmpéundd séaigyr dupsthendefiRg asR9, R10 and R11 are

each i ndependently hydrogen, hydroxy, alkyl(c<6),
substituted al kyl (c<6), al koxy{g<6) or substituted

al koxy(c<6); . aceutically acceptabl e

salts, esters, hydrates, aut omer s,
prodrugs, 20or optical i er of .

2

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.

The compound according to any one of claims 1-9, 11-13, 15, 16, 30, 32-41, 43 and
44, further defined as:

-
r’d

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

thereof.
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WO 2009/ 129546PCT/ US2009/ 041172 8. The conpound of
claim2, further defined as: wherein: R2'1S: 5cyano,

Whywpex9846 hal o or ami no; or fluoroal kyl (¢c<8), PCT/US2009/041172
al koxy(c<8), arY19xY(c8), acyloxy(c8), alkylamno(c8),

aryl am no(c<8), .an.d 8), a substituted version of
74. aﬁ§68?mPWé§%§§FH@g§;g%ﬁﬁzﬁﬁﬁgﬂ&ng are i ndependent!y:

10hydr ogen; or

al kyl (c<12), al kenyl (c<12), al ky

| kyl (¢ 12), heteroaryl (c<1g)

aCy1(C<12), al kyl sul phonyl

al kenyl sul phonyl (c12) 5al kg

aryl sul phonyl (c13& g

15het er oar yl sul phon

het er oar al kyl sul phy

of any of these QFOU'S’HOF phar maceuti cal |y acceptabl e

salts, esters, hydrates, solvates, t aut oner s,

p BP ﬁéfﬁl%cel,@lfcalg}pﬁéc% ableSAMBRrdof einﬁ%ﬁlbst%tlaﬁg}qrc%mﬁ Watkr optical

laim 2 her defined as:
2@@9&&2@&¢6PCT/U82009/O41172 mhereln. Rl and R2 are
i ndependent | y:

IXc<12), aryl (c<12), ara
er oar al kyl (¢c<12),
0

5 75, The compound according to any one of claims 1-9, 11-13, 15, 16, 30, 32-41, 43 and
44, further defined as:

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

thereof.

10 76.  The compound of claim 75, further defined as:

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.
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10

77.

78.

79.

hydr ogen; or
5al kyl (¢c<12), al kenyl (c12), al kynyl (c12), aryl (cm, aral ky

WO twe12)5% het er oaryl (c<12), heteroaral kyl (c<12BCT/US2009/041172

acvyi(C12), alkylsulphonl

%Pg 411%% Térj Lg;f/ Q/;ch %ﬁi} ?ﬁll ézl)ssm 30, 32-41, 43 and

hat %ﬁﬁérydeﬁﬁledmnyl (c<12)
heteroaralkylsulphonyl(c12)5 or a 10substituted

version of any of these groups; or pharmaceutically
acceptable salts, esters, at es, sol vates,

taut omers, prodrugs, or is;ners t her eof .

10. The conpound of cl ai [
15wherein: Rl and R2 &
al kyl (¢c<12), al ki¢ S
(c<12),

het er oar al kyl (c<d?2)y7 aC¥1(C<12), al kyl sul phonyl,
20a|kenylsulphonyl(clﬁ)SaIkynylsulphonyl(ch)S

e éﬁali{hﬁh %@%%ﬂq C%%?t@?@%ﬁ@’, lhyH%aP&?Q&ivétgs} %e?u%orners, or optical isomers

het er oaryl (c<12),

roary
hetcegodar al kyl sul phonyl (c<12), or a substituted version
of any of these groups or pharmaceutically
eptable s ers drates, solvates,
At¢ 6prRpundyy Fd@y A@81 isoners thereof. WO

2009/129546PCT/U82009/041172 11. The conpound
according to any one of claimg &, 2 and 5, wherein
either Xi or X2 is ORb, W rINRb is absent. 12. The
conmpound according to an cDalns 1-6, wherein
Xi is ORb and Rb is absg

3 cerpound accordi ng
to any one of cl@l 2 X2 is
i d accordlng any one of

hydr ogen. 14. The

claims 1, 2 and § nyYis hydroxy 15. The

compound accordlng QHany one of claims 1, 2 and 6,

wherein Y is NRLR2. 16. The conpound accordlng to any
E?pﬁ)efrm%l:aitl ytadd ta’t’éﬁ%ﬁé theRof, %nd%bﬁt?ntmngrffi&elﬁom bher optical

e conpoun ccor to any one o
whmn&nmhamoﬁnd R2 are each

The compound according to any one of claims 1-9, 11-13, 15, 16, 30, 32-41, 43 and
44, further defined as:

NC

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

thereof.
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10

80.

81.

82.

10hydrogen. 18. The conpound according to any one of
clains 1-10, wherein R or R2 conprises a fluoro

wWQ e@ep295d®. The conpound of claim 18, wherein BPCEUS 041172
or R2 conprises a trifluoronethyl group. 15 20. The

Fot R P Tl <L o RBBEAGERARY hyar ogen, al kyl (c8)

aryl (c<10), aral kyl (cio), heteroaryl(c<io),

het er oar al kyl (¢c<10), or a substftuted version of any
of these groups. 21. The ) [
of clains 1-10, wherein R i yldc<8). 22. The
conmpound according to a S R i pBh 1- 10, wherein
R2 is al kyl (c31R} tNd al'kyl (0_12). 23.
The conpound accorf{ one of clainms 1-10,
wherein R2 is al.,
24. The conpound~ac amdlng to any one of clains 1- 10
wherein R2 is al kyl sul phonyl (c<8), aryl sul phonyl (c<g),
ar al kyl sul phonyl (c<g), heteroaryl sul phonyl (c<8),

het phayeraedikighlRbaedeplableysalte #8)cof amdasubstbigtally ftedrom other optical
ver si on, of y of these groups. WO

2&)@@%&%‘%@8@&/ US2009/ 041172 25. The conpound of claim
24, wherein R2 is al kyl sul phonyl (c<8) or substituted

alTK&"c%hb@ﬁHHWdcbﬁﬁﬂ% t2fny deoLOaRRUNY, of-16l 15 M6288, 19, 31-41, 43
wherein R2 is al ky sulphonyl(c<8) 27. The conpound of

ched fd.derthegpdefisgchasR? i s substitut ed
al kyl sul phonyl (c<8). 528.The conpound of claim 24,
wherein R2 is aryl sul phonyl (c 8)\ 29. The conpound of
3 ky| sul phonyl (¢c<8). 30.
The conpound according to any 6 o® clainms 1-10,
wherein R2 1S aCyl (C<10) qpound accordi ng
to any one of clgins_ 1 _ eNH RXfiss substituted
acyl (cio). 10 32.7Th qubd”accordi ng to any of
clainms 1-3, whereisn g hydrogen. 33. The conpound
according to any‘%n- om claims 1-8, wherein R2' is
cyano. 34. The conpound according to any one of clains

1 oBphasheceiticalR2acdeptablChalts, 3ydraidsesad oatpg tautbraers osrdiptigal isomers

ﬁ@ ny. one of clainms 1-3, wherein R3 is absent. 36.
npound according to any one of clainms 1, 2, 3
and 6, wherein R4 and RS are

The compound of claim 81, further defined as:

-
g

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.
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&3.

&4.

85.

15t he same. 37. The conpound according to any one of
claims 1, 2, 3 and 6, wherein R4 and R5 are each

wabkdoyhtes4sl) . 38. The conpound accordi ng to anyP@HES2909/041172

clains 1, 2, 3 and 6 mherein R4 and R5 are each

hyl . 20 The u ordlng to any one of
CTbF Hindunstolchitg | RE94Nd R7 are each

hydr ogen. 40. The conpound accordlng to any one of
claims 1, 2 and 3, wherein the bond joining carbon 1

2009/ 129546PCT/ US2009/ 0411 2 4 Tbe conpound
according to any one of ¢ d 5, 6 and 8,
wherein the bondyo angFarbon 11 is a
doubl e bond. 42. Th according to any one of
clains 1, 2, 5, 6. # 8. _#herein the bond joining
carbon 9 and carbdn 11H|S a single bond, 5 43.The
conpound according to any one of claims 1, 2 and 5, o
mﬁépbﬂfﬁlaﬁwcbl@h@lccjebﬁahlierﬁg tes A Hstes1 5ol uaies, sairBers. 1@ qpsical isomers
SF & bond. 44. The conpound according to any one of
aims’ 1, 2 and 5, wherein the bond joining carbon 13
and carbon 1 | e 45. The conpound
R e L A S HetY
32-40, 42, 43 and 44, 10further defined as: or
pharmaceutical |y acceptabl e sa\ts, hydrates, solvates,
tautomers, prodrugs, or opjic sonmers thereof 46.
The conpound of claim45, [fur ‘ﬂﬁflned as: 15 or
phar maceutical |y accept ap ereof , and
substantially frige_f f catfd soners thereof.

2

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.

The compound according to any one of claims 1-9, 11-13 15, 16, 18, 19, 31-41, 43
and 44, further defined as:

v

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

thereof.
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86.

&7.

88.

WO 2009/ 129546PCT/ US2009/ 041172 47. The conpound
according to any one of clains 1-9, 11-13, 15-17, 20,

WQA200412954683 and 44, further defined as: PCT/G%82009/041172

pharnaceutically acceptabl e salts, hydrates, solvates,

ONers, al. i.so S 5thereof 48. The
cgﬁﬁﬁﬂmﬂoQﬁdQﬁc é%7hl 5$? d48fined as: or

pharmaceutically acceptable salts thereof, and
substantially free from ot heragptical isoners thereof.
1049. The conpound accor did 3ny one of clains 1, 2,
4, 5, 6, 8, 10-13, 15-17] 20 -4 and 42-44, further
defined as: or pharnacg ceptfabl e salts,
hydr at es, sol vajes, A # : optical isoners
t hereof. WO 2009/ C¥/ US2009/ 041172 50. The
compound of cl ai g9 ~fwrther defined as: or
pharmaceutical |y aa ebtable salts thereof, and
substantially free fromother optical i soners thereof .
5 éﬂ-pﬂ_ﬁﬁlagmﬁ’l‘lj}p gcc%gﬁgfecyaﬂg tllte‘fbo? MM QB st il géﬂre’@ﬁr&m bher optical
16, 20-23, 43 and 44, further defined as:

omophaﬂha&eﬂtlcally acceptabl e salts, hydrates,
sol vates, tautoners, or optical isonmers thereof.
1052. The conpound of claimb51, further defined as: or
pfhe campotidcalchbydime meptyadreeofsadits -Derledd,, 15an6, 31-41, 43 and 44,
s¥bﬁ}ag %alty‘free from ot her optical isoners thereof.

urther defined as:

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

thereof.

The compound of claim 87, further defined as:

g
rd

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.
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WD 2009/ 129546PCT/ US2009/ 041172 53. The conpound

according to any one of clains 1-9, 11-13, 15, 16,
WQ@2002629582- 41, 43 and 44, further defined as: BCOUSH0WMM1172

3 H: or pharmaceutically acceptable salts,

hydrat es, sol vates, tautoners, .or optjc 1S

o e 2B Pou B R 5 BT rclaii Pl T s Py 41, 43 and 44,

defimrede@ssd asOr pharnmaceutically acceptable salts

t hereof, and substantially free fromother optica

I soners thereof. 1055. The conpound according to any

one of claims 1, 2, 4, 5, 6, J10-13, 15, 16, 24-26,

32-40 and 42-44, further defi as: O Il *0 .S. N CH3

H --- or pharmaceutical |y Jhccapt abRe salts, hydrates,

sol vates, tautoners, or ' S thereof. WO

2009/ 129546 PCT/ USZQQ9N( ~S6. THhe 8Enpound of claim
55, further defi ned phar macetit?cal | y
accept abl e salts pHened

ot her optical isonmeréhereof. 557. The conpound

v~ and substantially free from
ggf gflg_a%g %ﬁ@?ﬁ%cc%&%bl%fsaﬁé,éHyHFatels: g'o \'Iatg'SS, 'tau%OGrher%f‘ro_rZo%tical isomers

&9.

5 thereof.

90.  The compound of claim 89, further defined as:

T

-
-
ra

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.

10 91.  The compound of claim 10, further defined as:

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

thereof.
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further defined as: or pharnmaceutically acceptable
salts, hydrates, solvates, tautoners, or optica

WO swoe2%s4d¢ her eof . 10 58. The conpound of cl ai m BGT/US2009/041172
further defined as: or pharnaceutically acceptable

sal ts thereof substantially free from ot her

2. o Bt Ba DB LUy B fggrca o
2009/ 129546PCT/ US2009/ 041172 59. The conpound
according to any one of clainmsy\13, 15, 16, 24-26,
32-41, 43 and 44, further gefl d as: or
pharnaceutlcally accept abljg sa , chydr ates, sol vates,
tautomers, or optical i eﬂeof. 60. The
conpound of cl ai gp5 2fll nebifas:  or
phar maceutical ly ac isalts theHgof, and
substantially freS er optical isoners thereof.
1061. The conpound~ac @Hdlng to any one of clainms 1-9,
11-13, 15, 16, 18, 19, 24, 25, 27 32- 41 43 and 44,

Lﬁ{ ?Illja%ag elft g]?)? a@c%g g%t g&tﬁcﬁl%r +a s ﬁ].]lt)% ?aﬁlg free other optical

Faceut e Sa)
t toheiEthsrcolr optlcal i soners thereof WO
2009/ 129546PCT/ US2009/ 041172 62. The conpound of claim
61, further defined as:
5 93. The compound according to any one of claims 1-9, 11-13, 15, 16, 31-41, 43 and 44,

further defined as:

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

thereof.

10 94.  The compound of claim 93, further defined as:

-
rd

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.
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95.

96.

97.

02 HS .CF3 NC --- or pharnaceutically acceptable salts
thereof, and substantially free from other optica

WO swoe2%4d¢ her eof . 563. The conpound accordi ng tRCHH§20091¢41172

of clainms 1-9, 11-13, 15, 16, 24, 28, 32-41,43 and 44,

fyrther defined as: NC or pharmaceutically _accept

s 4ht SO ier A3 i e R B e, (ot gt bt AT, 43 and 44,
| SQTRF gefir@ragof. 10 64. The conpound of clai m 63,

further defined as: or pharmaceutically acceptable

salts thereof, and substantially free from other

optical isomers thereof. WD \J

2009/ 129546PCT/ US2009/ 041972
according to any one of cllai
29, 32-41,43 and 44, NH s NC

or pharnmaceuti cald salts,| hydrates,

sol vat es, tautoner i somers 5t hereof. 66.
The conpound of cyargreSy” further defined as: or
phar maceutical ly acceptabl e salts thereoef, and

T BE e At A nb P A g G SRR Oprgal isomers
lirelspf. 15, 16, 30, 32-41, 43 and 44, further defined
as:

The conpound
92@}1-13, 15, 16, 24,

The compound of claim 95, further defined as:

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.

The compound according to any one of claims 1-9, 11-13, 15, 16, 31-41, 43 and 44,
further defined as:

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

thereof.
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NHAc NC --- or pharmaceutically acceptable salts,
hydrates, solvates, tautoners, or optical isoners
W@ bwpezs4e WO 2009/ 129546PCT/ US2009/ 041172 68. AGIEUS2009/041172
conmpound of claim®67, further defined as: N HAc NC ---
0 har maceuti cal | e salts thereof, and
98. sﬁﬂgf‘é{ﬁ?‘?% %fl ?ﬂ“@e(%f ?“6&\ E{i‘ﬂb&eﬁ& Ptical isomers thereof.
569. The conpound of claim 10, further defined as: N

HAc NC --,H or pharnmaceuti caldy acceptable salts,
hydr at es, sol vates, taut ¢ r optical | SOMers

t hereof. 70. The conpound m @9, further defined

as: 10--,H or pharnaceu ; 5 e salts
fy ot Her opti cal
/ 129546PCT/ 09/ 041172 71.

t hereof, and sulst

I somers thereof.

The conpound ac y any one of clains 1-9,
11-13, 15, 16, 30, £2H41, 43 and 44, further defined
as: NH NC -

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.

5 99. The compound according to any one of claims 1-9, 11-13, 15, 16, 31-41, 43 and 44,
further defined as:

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

thereof.

10 100. The compound of claim 99, further defined as:

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.
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10

or pharmaceutically acceptable salts, hydrates,
sol vates, tautoners, or optical isoners 5thereof. 72.

wabmgzmspound of claim 71, further defined as:PCDUS2009/041172

101.

102.

103.

pharmmaceutically acceptable salts thereof, and

sybst anti al free fromoth aptical i rs_thereo
458 SBhao Bt sl SR iy G- Toh Apml AL end 44,
1hrtdr ddfnedd®; 30, 32-41, 43 and 44, further defined
as: NH NC - or pharmaceutically acceptable salts,
hydrates, solvates, tautoners, or optical isoners
thereof. WD 2009/ 129546PCT/ U§2009/ 041172 74. The
compound of claim 73, ef i ned_as: or
pharmaceutically accept i st =@] , and
substantially free frp REIGP sonmers thereof.
575. The conpoumf-a ady ohe of clainms 1-9,
nd 44, further defined

11-13, 15, 16, 30,
cally acceptable salts,

as: -: or phyg
hydrates, sol vates/ Yhutonmers, or optical, isomers
ggg {Jlﬁag%ia é&%czl?y gpc%pt%%fé%%ﬂsr] qugltatecsl, saollxrfra]ltgsS, 1a11tcoljrrrlérg,eorr optical isomers

thereof.

The compound of claim 101, further defined as:

2

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.

The compound according to any one of claims 1-9, 11-13, 15, 16, 31-41, 43 and 44,
further defined as:

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

thereof.
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or pharmaceutically acceptable salts thereof, and

substantially free fromother optical isoners thereof.
WWD020D346L 29546 PCT/ US2009/ 041172 77. The conpourdI/Us2009/041172

accordi ng to any one of clainms 1-9, 11-13, 15, 16, 30,

32-41, 43 44 i ned as: ---,H
104. o farpiseRtcai WbeBh GBe0Es £2 nyar at eo
solvates, tautomers, or optical isonmers 5thereof.
78. The conpound of clain17 Sfurther defined as: or
pharmaceutical ly accepbabl Its t her eof,, and
substantially free fromm ot oners thereof.
< jﬁ;;fi clains 1-9,
@ 'él'ﬁd M, Turther defined
naceutlcally acceptabl e salts,
hydr ates, sol tonmers, or optical isoners

t hereof. WO O /129546PCT/ US2009/ 041172 80. The
compound of claim?79, further defined as:

11-13, 15, 1§¢c 3
as: Ph NH NC -

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.

5 105. The compound according to any one of claims 1-9, 11-13, 15, 16, 31-41, 43 and 44,
further defined as:

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

thereof.

10 106. The compound of claim 105, further defined as:

-
r’a

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.
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or pharmaceutically acceptable salts thereof, and
substantially free fromother optical isoners thereof.

WG 3D Ts4conpound according to any one of cl ai PGI/LSD09/041172
11-13 15, 16, 18, 19, 31-41, 43 and 44, further

defined as: - - har utical l p

107. o 3ht SmgRidtcsadiigs R ubedic QRHIDr S, Vol ot 1 bat 141, 43 and 44,
| SQRF gefihrgragof . 1082. The conpound of cl ai m 81,
further defined as: or pharmaceutically acceptable
salts thereof, and substantlally free from ot her
optical isoners thereof. WO\
2009/ 129546PCT/ US2009/ 048172
10, further defined as:
acceptable salts, hyd

opti cal isomer G n‘

further defined a
or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical isomers

The conpound of claim
or phar maceutically

M@ ut oners, or
Fhe conpgg d of claim 83,

2

5 thereof.

108. The compound of claim 107, further defined as:

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.

10 109. The compound according to any one of claims 1-9, 11-13, 15, 16, 31-41, 43 and 44,
further defined as:

NHCO,Me
NC

-,
I
2

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

thereof.
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or pharmaceutically acceptable salts thereof, and
substantially free fromother optical isoners thereof.

W@009h29seonpound accordi ng to any one of cl ai nBCT/US2009/041172
11-13 15, 16, 18, 19, 31-41, 43 10and 44, further
defined as: NH - -, r .pharmaceutical ly

10, bt feaaREdac Wadbedlst B ee ¢ aut oner s, or

optical isomers thereof. WO
2009/ 129546PCT/ US2009/ 041172 8§
85, further defined as:
acceptabl e salts thereof,
ot her optical isoners thf \
according to anyn® .
31-41, 43 and 44,

~Jhe conpound of claim
rgr maceutically
stantially free from
he conpound
COge13 " 15, 16,

2

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.

5 111. The compound of claim 10, further defined as:

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

thereof.

112.  The compound of claim 111, further defined as:

10 “H ,

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.
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10

"--- or pharmaceutically acceptable salts, hydrates,

sol vates, tautoners, or optical isoners thereof.
wa2®g1Xs¢6 conpound of claim 87, further defi neRCEES2009041172

pharmaceutically acceptable salts thereof and

sybst anti al fromoth apti.c reo
113, SRS S S P o8 PSR 36 R and 44,
agsH-dudehddesany one of clains 1-9, 11-13, 15, 16,
31-41,43 and 44, further defined as: or
pharnaceutlcally acceptabl e salts, hydrates, solvates,
tautoners, or optical isoners 2 hereof 90. The
compound of cl ai m 89, further ned as: or
pharmaceutical ly acceptab ) > thereof, and
substantially free fro -ngblgsoners t her eof .
1091. The conpountfC : urt her defined as:
---,1-1 or pharmace acceptable salts,
hydr ates, sol vates; Ydufohers, or optical isoners
thereof. WO 2009/ 12854%6PCT/ US2009/ 041172 92. The

CSFBﬁa%%ceoufticglllya gé'gegt:!ible s%fti%%ﬁra%%f korivagese %autorners, or optical isomers

thereof.

Q

114.  The compound of claim 113, further defined as:

NHCO,Et
NC

-
e
2

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.

115. The compound according to any one of claims 1-9, 11-13, 15, 16, 31-41, 43 and 44,
further defined as:

)
ra

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

thereof.
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or pharmaceutically acceptable salts thereof, and
substantially free fromother optical isoners thereof.

wGABITIs4€conpound accordi ng to any one of cl ai PGI/LSDN9/041172
11-13, 15, 16, 31-41,43 and 44, further defined as:

0 har maceuti cal | y _agccept e, salts, hydrates,

116. sgpgﬁ?@§9u F§W@H§§’ﬁ?ggbﬁgﬁﬁﬁa?soners t hereof. 10
94. The conpound of claim93, further defined as: or
pharmaceutically acceptable galts thereof, and
substantially free from ~qptical isoners thereof.
WO 2009/ 129546PCT/ US2009 96. Hithe conmpound
according to any one o | TYE 1;ﬂ\ 1&:1§, 15, 16,
31-41, 43 and 4gg_ f ar] def i hét as®  CHa or
pharmaceutical ly ﬁaiﬂ adblze”sal ts, hydrates, solvates,
taut oners, or opigcasngsoners 5thereof. 96. The
conpound of cIain:ﬁH further defined as: or
phar maceutically acceptable salts thereof; and
BB AL Aol L sl G L8 Sl i
1isod3rs thbreofl6, 31-41, 43 and 44, further defined as: O

5 117. The compound according to any one of claims 1-9, 11-13, 15, 16, 31-41, 43 and 44,
further defined as:

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

thereof.

10 118. The compound of claim 117, further defined as:

v

£
-
r’d

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.
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-, H or pharmaceutically acceptable salts, hydrates,
sol vates, tautoners, or optical isoners thereof. WO

WQR0B9/1239546PCT/ US2009/ 041172 98. The conpound RET/TE20091941172

119.

120.

121.

97, further defined as: or pharmaceutically

acceptabl e salts.thereof, and subst ly fre 0
R PogRp b Sl R Bt e oG oo dfay 1+ 5 and 44,
agsH-dudehdiesany one of clains 1-9, 11- 13 15, 16,

31-41,43 and 44, further defined as:
pharnaceutlcally acceptabl e salts, hydrates sol vat es,

tautoners, or optical isoner Lhereo 0100 The
compound of cl ai m 99, ' flne
pharmaceutically acceptall e § er of and

i somers thereof.
- 01 The conpound
laims 1-9, 11-13, 15, 16,
31-41, 43 and 44 defined as: or
phar maceuti cal |l y aa ebtable salts, hydrates, solvates,

tautoners, or optical isoners 5thereof.
or pharrnaceutlcally acceptable salts, hydrates, solvates, tautomers, or optical isomers

thereof.

The compound of claim 119, further defined as:

~
e

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.

The compound according to any one of claims 2, 4, 5, 6, 8, 10-13, 15, 16, 20, 22, 23,
32-40 and 42-44, further defined as:

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

thereof.
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102. The conpound of claim 101, further defined as:
or pharmaceutically acceptable salts thereof, and

wauwsnzased al |y free fromother optical isomersP@hEs™9/041172

122.

123.

124.

10103. The conpound accordi ng to any one of clains

1-9, 11-13,, 15, 16, 31-41, 43 and 44, _further defi

2 Ihe gyfipauiid Sy B P Sl EaR Iy SmEc e ABTIE 451 R 30, 32+40
hygll 3423, fusRbVERIRSd of:aut oners, or optical isomers

t hereof. WO 2009/ 129546PCT/ US2009/ 041172 104. The

conpound of claim 103, further defined as: or

phar maceutically acceptable sal\Ns thereof, and
substantially free from otdner i cal isomers thereof.

5105. The conmpound accor diqg any; one of clains 1-9,

11-13, 15, 16, 31-41, @ﬁ ki r defined as:
7 Sp-8.0

- or pharnmaceuti ba Jeteptable tsal t¢, hydrates,
|1H§ i=cal

sol vat es, tautoner s i soners thereof.
or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical isomers

2

thereof.

The compound according to any one of claims 2, 4, 5, 6, 8, 10, 11-13, 20-23, 32-40
and 42-44, further defined as:

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

thereof.

The compound according to any one of claims 2, 4, 5, 6, 8, 10-13, 15, 16, 18, 19, 24,
25, 27, 32-40 and 42-44, further defined as:

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

thereof.
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10106. The conpound of claim 105, further defined as:
or pharmaceutically acceptable salts thereof, and

wauwsnzased al |y free fromother optical isomersP@hEs™9/041172

125.

126.

WD 2009/ 129546PCT/ US2009/ 041172 107. The conpound
310 2oy oA G oA i Jad: > 0 % 10713, 16, 3140 and
pharreseut: &3nky agccept abl e salts, hydrates, solvates,
tautonmers, or optical isomers 5thereof. 108. The
conpound of claim 107, further defined as: or
pharmaceutically acceptable s@its thereof, and
substantially free from gr optical isoners thereof.
10109. The conpound ac [ ny fong of clains

‘ ~Yurther defined
as: or pharnmade s ptiabl e salts, hydrates,
sol vates, tautone i somers thereof. WO
2009/ 129546PCT/
claim 109, further/adetined as: or pharmaceutically
acceptabl e salts thereof, and substantially free from

8%2?%@18%6'1&%%1}% gc?crergtéﬁ]iekglgsr, glgrfdfatess}él'o]ﬁfatérsr,] ?au%oonqg(s),uor}dop%fcal isomers

thereof.

A compound selected from the group consisting of:
(4aR,6aR,6bR,8a8,12aS,12bR,14aR,14bR)-8a-amino-4,4,6a,6b,11,11,14b-
heptamethyl-3,13-dioxo-
3,4,4a,5,6,6a,6b,7,8,82,9,10,11,12,12a,12b,13,14,14a,14b-icosahydropicene-2-
carbonitrile;
N-((4aS,6aR,6bR,8aR,12aR,12bR,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-
heptamethyl-10,14-dioxo-
1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,12a,12b,13,14,14a,14b-icosahydropicen-4a-
yl)methanesulfonamide;
methyl-(4aS,6aR,6bS,8aR,12aS,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-heptamethyl-
10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,12a,14,14a,14b-
octadecahydropicen-4a-ylcarbamate;
cthyl-(4aS,6aR,6bS,8aR,12a8,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-heptamethyl-
10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,12a,14,14a,14b-
octadecahydropicen-4a-ylcarbamate;
(4aR,6aS5,6bR,8a8,12a8,12bR,14bS)-8a-amino-4,4,6a,6b,11,11,14b-heptamethyl-3,13-
dioxo-3.,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,12b,13,14b-
octadecahydropicene-2-carbonitrile;
N-((4aS,6aR,6bS,8aR,12a8,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-heptamethyl-
10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,12a,14,14a,14b-

octadecahydropicen-4a-yl)acetamide;
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or pharmaceutically acceptable salts, hydrates,
sol vates, tautoners, or optical isoners thereof. 112.
W(]'Im%mpmund of claim 111, further defined asPCI0S2099/041172
or pharnmaceutically accept abI e salts thereof, and

W@%&éaﬁ?@%&&%@%&%&%ﬁ hihg ?i,%ét?%@abﬁﬁt%%%ihyl-
accor diipg418o@0Y,2 3Ne4.04 6%h%b,"71,98,§€ 8103124, 13,14515% 16
31-41, 43 and 44, further defined ‘as:

or phapstadeehydabicen-acybpt. 2Bttaflgerorestanhiyidr at es
sol vates, tautoners, or optical isoners 5ther eof . 114,
The((étao‘rﬁaﬁm’md &aR, lah&ﬂ4haR’l,]LLEqS)aflUldehm-zdg-ﬁai,6’ue£d9,aga-hep1amethyl-

Dbt anditrderor S b FER R de ey Mt e IO Enaf I ey cof
10115. Oa'tlggecgp;%@ Réh- a.‘g [fjRghylReAny one of claims
1-9, 11-13, 1 9‘%‘ 91 43 and 44, further defined

a§£((4aS,6aR,6bS,8aR,12aS, l4aR, 14bS)-11-cyano-2,2,6a,6b,9,9,12a-heptamethyl-
10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,82,9,10,12a,14,14a,14b-
octadecahydropicen-4a-yl)-3-cthylurea;
N-((4aS,6aR,6bS,8aR,12a8,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-heptamethyl-
10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,82,9,10,12a,14,14a,14b-
octadecahydropicen-4a-yl)methanesulfonamide;
benzyl-(4aS,6aR,6bS,8aR,12a8,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-heptamethyl-
10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,82,9,10,12a,14,14a,14b-
octadecahydropicen-4a-ylcarbamate;
1-((4aS,6aR,6bS,8aR,12a8,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-heptamethyl-
10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,82,9,10,12a,14,14a,14b-
octadecahydropicen-4a-ylyurea;
N-((4aS,6aR,6bS,8aR,12a8,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-heptamethyl-
10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,82,9,10,12a,14,14a,14b-
octadecahydropicen-4a-yl)-1H-pyrazole-1-carboxamide;
N-((4aS,6aR,6bS,8aR,12a8,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-heptamethyl-
10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,82,9,10,12a,14,14a,14b-
octadecahydropicen-4a-yl)-3,3,3-trifluoropropanamide;
3-((4aS,6aR,6bS,8aR,12a8,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-heptamethyl-
10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,82,9,10,12a,14,14a,14b-
octadecahydropicen-4a-yl)-1,1-dimethylurea;
N-((4aS,6aR,6bS,8aR,12a8,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-heptamethyl-
10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,82,9,10,12a,14,14a,14b-

octadecahydropicen-4a-yl)piperidine-1-carboxamide;
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or pharmaceutically acceptable salts, hydrates,
sol vates, tautoners, or optical isoners thereof. WO

WQR0B9IN239546PCT/ US2009/ 041172 116. The conpouneCois2009/041172

claim 115, further defined as: or phar maceuti cally

SRR M e T 4 0 -RRE ke B A8 o ity -
accor diipg418o@0Y,2 3Ne4.04 6%h%b,"71,98,§€ 910, lia 13,14515% 16,
31-41, 43 and 44, further defined ‘as:

or pham@d@@hﬂb’albllcgn-éwbbﬂabmedesaI ts, hydr at es,
sol vates, tautoners, or optical isoners thereof.
10418, e e upol dad, 164R 4 Hia§)rh 11 dyanof2L,64)6,9 Gdﬂhm;itaa&thyl-

ubbt aRORAgNer Faa4 Fop BB ot 2 Eh R L her cor

WO 200 119. Th d
accord?ﬁtég%gﬂgﬁgéﬁzo?gé&g%&ng&i 0, 11-13, 15, 16,

SHIANad 06l S 138 FRT ST MBS 260.60.9.9, Darhamethy-

ceuti’ca ccéeptable sarg hydrat es, "sol v
t aut ong0.d4-disxoehRi3chda, 6 008bg, 58&;@,[1@023 14,28a,14the

conpou ggtagecaﬁgl(ﬁrlolgri]cgh]ﬁé chlaJl{btapn%‘[e defined as:

N-((4aS,6aR,6bS,8aR,12a8,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-heptamethyl-
10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,12a,14,14a,14b-
octadecahydropicen-4a-yl)cyclopropanesulfonamide;

N-((4aS,6aR,6bS,8aR,12a8,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-heptamethyl-
10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,12a,14,14a,14b-
octadecahydropicen-4a-yl)thiophene-2-sulfonamide;

N-((4aS,6aR,6bS,8aR,12a8,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-heptamethyl-
10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,12a,14,14a,14b-
octadecahydropicen-4a-yl)-4-hydroxypiperidine-1-carboxamide;

N-((4aS,6aR,6bS,8aR,12a8,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-heptamethyl-
10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,12a,14,14a,14b-
octadecahydropicen-4a-yl)morpholine-4-carboxamide;

isopropyl-(4aS,6aR,6bS,8aR,12a8,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-
heptamethyl-10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,82,9,10,12a,14,14a,14b

octadecahydropicen-4a-ylcarbamate;
N-((4aS,6aR,6bS,8aR,12a8,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-heptamethyl-
10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,82,9,10,12a,14,14a,14b-
octadecahydropicen-4a-yl)ethanesulfonamide;
N-((4aS,6aR,6bS,8aR,12a8,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-heptamethyl-
10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,82,9,10,12a,14,14a,14b-
octadecahydropicen-4a-yl)-2-phenylacetamide;
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or pharmaceutically acceptable salts thereof, and
substantially free fromother optical isoners thereof.

waom21295¥he conpound according to any one of cPGCI/I82089/041172
4, 5, 6, 8, 10-13, 15, 16, 20, 22, 23, 32-40 and

s AL ek - Bl BT E UL S g

opt i calji3QH®IoS1,0Re. 808 6,62 007.8.8a.9, 10 12a,14,14a,14b-
2009/ 129546PCT/ US2009/ 041172’ 122.” 'The conpound

accor dieigdecghydhgpioere4afy)ptogiamgmidc; 4, 5 6, 8, 10-13,
15, 16, 30, 32-40 and 42-44, further defined as:
O IV-(4hety, G @t § adial Ay, 1d ek, pb Dbl lecynab 252, 6 H§ldD At 188, heptarnethyl-

The eotbaaiiedlE it 408 6 SRk T RS SRR LRI IAR, £2°

6, 8, &&adéellhy?l&op@&f Xéiyl)@&rzé&esarfgna&@idM furt her

defi ned or pharnaceutical |y acceptabl e

N eat r i
E%#é?@f%‘ eR2ns 1248 3ol AR OARLGindd LELOER] 11,140
one of heptamothyR3,13,didxo0-54,48,5,616k A137,8.85,9, 1061 1, 128]2a]12b,13,14b-
24, 25, 2% ?2 40, and, 42-44, further defined as:
or pha salts, hydrates,
PradeabYEapiPycaeupeubile

sol vates, tautoners, or optical isaners 15t hereof.

WO
20062 TRBPSHRIS20 91 B4 4092 119300 Predethihura-heptamethyl-

dina i , 0-13,
T R A e L N

or phabomdahydrapicyn-dcgbptophilensla) t s, hydrates,
sol vates, tautoners, or optical isoners 5thereof. 126.

ANC@IFEHRIOISES 010, 1HERMIbIEl 19&3&&1@-29226@61{59 ongadicptamethyl-
(4aR, 6aR, 6bR, 8a$S, 12aS, 12bR, 14aR, 14bR) - 8a- am no- 4, 4, 6a,

6b, 11, iﬁliﬁm%b?érf’e‘!%% 63.603. 83%%0 12a,14,14a,14D-
3,4, 4, odtate é:gg% hibefiaB9)S 2 dhudbedaResdibrabiadd 142, 1

4b-i cos arboni

1-((4aS,6aR,6bS,8aR,12a8,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-heptamethyl-
10,14-dioxo-1,2,3,4,4a,5,6,6a,06b,7,8,8a,9,10,12a,14,14a,14b-
octadecahydropicen-4a-yl)-3-(4-hydroxyphenyl)urea;

1-((4aS,6aR,6bS,8aR,12a8,14aR,14bS)-11-cyano-2,2,6a,6b,9,9,12a-heptamethyl-
10,14-dioxo-1,2,3,4,4a,5,6,6a,06b,7,8,8a,9,10,12a,14,14a,14b-
octadecahydropicen-4a-yl)-3-phenylurea;

(4aR,6aR,6bR,8a8,12aS5,12bR,14bR)-8a-hydroxy-4,4,6a,6b,11,11,14b-heptamethyl-
3,13-dioxo-3,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,12b,13,14,14a,14b-
icosahydropicene-2-carbonitrile;

(4aR,6aS5,6bR,8a8,12a8,12bR,14bS)-8a-isocyanato-4,4,6a,6b,11,11,14b-heptamethyl-
3,13-diox0-3,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,12b,13,14b-
octadecahydropicene-2-carbonitrile;

(4aS,6aR,6bR,8aR,13aR,13bR,15aR,15bS)-4a-hydroxy-2,2,6a,6b,9,9,13a-heptamethyl-
1,2,3,4,4a,5,6,6a,7,8,8a,9,13,13a,13b,14,15a,15b-octadecahydropiceno[2,3-
dJisoxazol-15(6bH)-one;

185



10

15

20

25

30

N- ((4aS, 6aR 6bR, 8aR, 12aR, 12bR, 14aR, 14b5) - 11- cyano- 2, 2,
6a, 6b, 9, 9, 12a- hept anet hy1- 10, 14- di oxo-

WA 2®932%46a, 5, 6, 6a, 6b, 7, 8, 8a, 9, 10, 12a, 12b, 13, 1BCT/US2009 1172

-1 cosahydr opi cen-4a-yl ) net hanesul f onam de;

BRI (485, GRR-ORS R39S, 1B, A PRl iy ano- 2.2

10, 14- didgeQsb19,8,13a ﬁeﬁt@m@th?ld@@os@ﬁycﬁo&c&%—@a dd¥odidéhylid; 14

a, 14b- ocf adecahydr opi cen- 4a-yl car bamat e;

b 2,2,6
R AR G G e W Sy
6b, 7, 82&66a96b1€09 12ah&ptaméiaym4besahydroplcen 4a-yl formate;
20oct adecahydr opi cen- 4a- yl car bamat e;

(4B, @R%MRS@SRJJZBB 11123 RABHER) 68 8b 308, - Kopantah @b, 0114-
, 11, 14b- heptanethyl

di oxo- gioxodecosahyd 6)&)1@84?@%1511@6910 11, 12, 12a, 12b, 13, 14

boct adecah i cene-2-carbonitril e;
Nt s B8 AL 3 4 1A Kby sy Syhndionymetbalcsn)
9 9 1%% (!] 1(g)t ﬁ]znﬁt E%) %%)Jfaﬁie}fgylgIct%éecal]iyc%bl%céﬂeé}? 1?(4?1 éioéh) cBone

,8a) 9,

(@@%3?62%%1%%5 B o AT ThE vene 2 n6 8.1 2, ot

, 9, 9, 1Rgpth@phared, ¥ Hioxo-
10 14-di oxo-1; 2, 3, 4, 4a, 5, 6, 6a, 6b, 7 8a, 9, 10, 12a, 14, 14

a 14bodt2aﬁééaﬁgﬁﬁﬁﬁ<ﬁh E&ﬁaﬂdﬂy@)ﬁ 12b2324t1|4ﬂ;f1|4b1@¢0@&l®@lfm@ 4a-
1 (4R YR ANIS 45y 11  cyano- 2, 2, 6a, 6b
5?@%@%2@2&@%&@%&@@@1@@ Sastryanametylamifg)-1 25, 14, 1

4a, 14b4 405t AHEC BN YAL-RRYtERGH asysthxo%orret hyl ur ea;
1- ((4aS, 6aR, 6bS, 8aR 17aS, 14aR '14b5) - 11- cyano- 2, 2, 6a, 6b
. 9,09, 12&,4@@6 éﬁ;éb,ﬁ)ﬁ]}&a 9, 10 11,12,12a,12b,13,14,14a,14b- 1cosahydroplcene-2-

10 14- dlg > 2 3,4,4a,5, 6, 6a, 6b,7,8,8a,9, 10, 12a, 14, 14
a, 14b08% 8%& Rydroplcen 4a-y1l) - 3- ethylurea

L0425, 80R. OPS, 823, 1205, 1408, D03 SRR 71 7 O

10, 14- dinx@ethyR18 140500, 6, 6a, 6b, 7, 8, 83, 9, 10, 12a, 14, 14
a, 14boctadecaz dr'opi cen- 4a- yl)nethanesulfonan1de
benzyl -IQ4’a$4aéfé (@k@ B&R.9249 2243 R 13485 Ya.1 4b-camnydpoted-4a-

a, 6b, 9 1 a- hept anet h 10, 14-di oxo-1, 2, 3, 4, 4a, 5, 6, 6a
6b, 7., §8%%° rilﬁ#)“f‘éarérg‘l’%?%ﬂ%r 14b-

1 .

R RSN 8o G0 R S 65l o
9,9, 128 heRtAYES) |F?S'-’ld'loxo-

10, 14-di oxo- 1; 2,3, 4, 4a, 5, 6, 6a, 6b, 7, 8, 8a, 9, 10, 12a, 14, 14

a, 14bodtiathetaky.db 3% teehl Al yTiReib, 13,14, 14a,14b-icosahydropicene-2-
N-((4aS % bS 8aR, 12aS, 14aR, 14b5) - 11- cyano- 2, 2, 6a, 6b

.9, 9, 154 H%B?Smet hyl 2010, 14- di oxo- 1, 2, 3, 4, 4a, 5. 6, 6a, 6b

oai@ag%aﬁv %;19’%2@1?46% @)f) 6%42&%&126»1&&6 JdbPpbikaringe:

N ((4asoGaRiehs: BaRd@aSnI AR 14b: 11- cyano- 2, 2, 6a, 6b
9,9, hépt anet

hyl
10, 14- di;203<4>445® @,6b,48.88,96 0622881 3 8 48429 41-0c0blay dtepidon-4a-
a, 14b-
octadeggﬁvﬁFgﬁicen 4a-y1)-3,3,3-trifl uoropropanani de;

SR G R R P P KRR YR 128 2 S BB 1 £ O

heptamethyl-10,14-dioxo-
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10, 14-di oxo-1, 2, 3,4, 44, 5, 6, 6a, 6b, 7, 8, 8a, 9, 10, 12a, 14, 14
a, 14boct adecahydr opi cen-4a-yl) -1, 1-di net hyl ur ea;

W(NQqOQAaSMBaR 6bS, 8aR, 12aS, 14aR, 14b5) - 11- cyano- BCRUSA)B01172

127.

, 12a- hept anet hyl - 10, 14- di oxo-1, 2, 3, 4, 44, 5, 6, 6a, 6b,

7 8 8a 14Db- . .
S00ct atgeRT oG S P2pdrbdird: o dbisseaidgnicen-da-
N ((4a9)baRHls, 8aR, 12aS, 14aR, 14b5) - 11- cyano- 2, 2, 6a, 6b
9 9 1 a- hept amet hyl - 10, 14- di oxo- 1, 2, 3, 4, 4a, 5, 6, 6a, 6b,
%@Un 64 milz‘aaRlﬁz%RlﬂQRQ%QF BL @Pa}ﬁ%rfﬁ’ 6£,60,9,9,12a-

N—44aSh&aBnab§lﬂaR4ﬁR&S-l4aR 14b5) - 11- cyano- 2, 2, 6a, 6b,
9,9, 12 t hy1- . .

510, 141 SRGETEAREN 5:808,19, 184,185,114, 1951 4b-igpstiagrapicep-4a-

4a, 14by|)0ch Qdﬁﬂa&x%e@ﬁmgen 4a-ypacryl ani de;

al | y1- U435 BaR obe B

iy A R A R T e e T P
4, 14a, hdramcthadé@ drdarxopi ¢ en- 4a-yl car bamat e;
10N (435 0aR-00S SR, 12880 18Rt 0T A R e

10 14 10X Brethyfurds; 4nda. 5, 6, 6a, 6b, 7, 8, 8a, 9, 10, 12a, 14, 14

&?ﬂ’@?@’*’@?@%@ 1%’0%9&?%@@@6 N

9, 1Repthmpthalyed,hd-dickd; 14- di oxo- 1, 2, 3, 4, 4a, 5, 6, 6a, 6b,
7,8,8a , 10,123, 14, 14a, 14b- ) .
I506t adeebhy s o inL 391 Pr e dahd d4o4a b dsoslopien-da-
N- ( (4a$88R0RS, 8aR, 12aS, 14aR, 14b5) - 11- cyano- 2, 2, 6a, 6b
, 9,9, 12a- hept anet hy1-

10, 14-di oxo-1, 2, 3, 4, 44, 5, 6, 6a, 6b, 7, 8, 8a, 9, 10, 12a, 14, 14

aﬁéﬁgﬁﬁ%gggﬁﬁgxgﬁﬁggpen-4a-y1)-4-hydroxypiperidine-l-c
N- ((4aS, 6aR, 6bS, 8aR, 12aS, 14aR, 14b5h- 1- cygno- 2,2, 6a, 6b

, 9,9, 12a- hept anet hyl 2010, 14- di oxo- 1° A 3/4, 4a, 5, 6, 6a, 6b
,7,8,8a,9,10, 12a, 14, 14a, 14b-

a- ylcarbanate R1 ‘ﬂ -
25N-44as, 6aR, 6bS,|8aR; ]2

b, 9,9, 12%&hepta :ﬁhy -
10, 14-di

.9, 9,/ -hgc
7,8, 8a, &Y, rba

2009/129546PCT§‘S2t99/011172

N- ((4aS, 6aR, 6bS, 8aR, 12a8614aR, 14b5) - 11- cyano- 2, 2, 6a, 6b
, QhQrel2a- hept anet hy1-
10,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,12a,14,14
a, 14boét até &alyaindgicodenta- yl ) pr opi onani de;

Né( ( 4i336ﬁ§p§"2%8aR b,aSNl%ﬁ?f’ 011’4%@1),_ & i%n%_bzargd % 60 cach
510, 14- di oxo- 1, 2indcferfti@ntdy:6, 6a, 6b, 7, 8, 8a, 9, 10, 12a, 14, 1

4a, 14b- octadecahydropicen-4a-y|)benzenesulfonanide;
hydrogen;
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30

(4aR, 6aS, 6bR, 8aS, 12aS, 12bR, 14b5) - 8a- (di net hyl am no) - 4,
4, 6a, 6b, 11, 11, 14b- hept anet hy1- 3, 13- di oxo- 3, 4, 44, 5, 6, 6a

WQ 899/12848a, 9, 10, 11, 12, 12a, 12b, 13, 14b- oct adec abhyUUHPILGI1172

128.

129.

130.

ne-2-carbonitril e;

10N- ( (4aS, 6aR, 6bS R 12aS 14aR, 14b5) - 11-cyano- 2, 2, 6a

6b, 9’( (9’ 12a- hept aﬁ%ty P (c<g) aralkyl(g<g), ac Y(c<g), or a SubStltuted
10, 14-di oxo- 1, 2, 3, 4, 43,3i:8.82nOBf ¢ 10, 12a, 14, 14

a, 14boct adecahydr opi cen h %%() gro¥$§1§ﬁ¥@%;

N- ((4aS, 6aR, 6bS, ﬁaﬁmkﬂaﬁnI%aRmm&hSWh&ﬂmcyummkﬂwﬁmﬁaﬂ6bomuim

79898;23 Tgpaggeazylldég é dd!ouf)(l bjéng fsl)lrtélllerélﬁarowded thdt%vq{en Ry 18

15008adecahydr opi cen- 4gselddhe 2 46 Whidhl W RRMAZNESYLE @ double
nam de;

1- ((4aS, 6aR, 6bS, 8aR, 12as8l;14aR, 14b5) - 11- cyano- 2, 2, 6a, 6b
,9,9,1%3 .hept anmet hy1-

10, 14- di'o%o- 1, 2, 3, 4, 4a, 5, 6, 6a, 6b, 7, 8, 8a, 9, 10, 12a, 14, 14
a,14boctade§9&%g&9@yﬁﬁph§@nxgnmﬁ;6ﬂmhM@§@%yphenyl)urea

1- ( (4aS, 6aRabyk;B8afkaPdB:st 44Nk 5) aryhtc<©y@mkkylzcs2» Bete®brylc<s),
9,9, 12a- heptanehqy 2010, 14-di oxo-1, 2, 3,4, 4a, 5, 6, 6a, 6b
17.8 8a, 9, 10, 12aN9Eopk gEy. acylcss,” T alkoxyess, ' dryloxycss),

octadecahydroplc
(4aR, 6aR 6bR, 8asg%§%:(é./f§bR, 4bR) i G i ey qidgga, or a
11, 11, 14b- hept aneibsyifited version of any of these groups;

3, 13- d|o -3,4,4a,5, 6, 6a, 6b, 7, 8, 8a, 9, 10, 11, 12, 12a, 12b,

13, 14, Bﬁésl4b|cosahydrop|cene 2.carbonitrile:

25(4aR, 6as, 8a-i socyanat o-4, 4, 6
a, 6b, 11, 11, SR hgﬁfiﬁsgﬁﬁ%%nﬁﬂ@@r

3, 13- di oxo- 3],1(4];1}4@&& aﬁkﬁ@l(@kg), 31‘}8(@8;@ 1‘@'{61@11‘%<§92&C$12@5,8)1ﬁlk,oxy(c<8),
13, 14boct adecahydr opi cene- 2-carboni tri |

(4aS, 6aR, 6bR, 8aRam<F¥<cx8bRa9:éaW<q<@b5) lﬁbéafﬁ%@e‘&)x’y rylRngnoc<s),
a, 6b, 9,9, 13a- hep | L. 2

13a, 13b, 14, 15a, 1%%@ A %lt%%“eu Eglﬁoﬁnz&fny%f%%seggmups

30d] i sexagol - 15( 6bH) - one, MD

2009/ 129546PCT/ US2009/ 041172

(4aS, 6aR, 6bFOBARrIDEroRPER 12bR 14R, 14aR, 14bS) - 10, 14- di
nggg)r()kggl geg gg&)?ar%i(c{%)?ar%ﬁ%ﬁ(gg}? tac%’l!cgg?,co?%asﬁ qltl?t%d S&Rfon of any
(4aSs, 6aR, 6bR 8aRoﬁ@§S61 s13bR, 14R, 14aR, 14bS) - 10, 14-di

hydr oxy2, 2, 6a, 6b, 9 ep tanethgldocosahydroplcen 4
a-yl for mat @rowded that R3 1s ‘absent when the oxygen atom to which it is bound

5 4as, baRt ShR. 8aks 14t AR ARk C@»o\@@ec?t%lia% 'Whéh Ry is

2a- hept anet hy1-1 ocosahydrop

f or mat e; absent the oxygen atom to which it is bound is part of a double
(4aR, 6aR, 6bR, 8aS 1%?8 12bR, 14aR, 14bR, E) - 8a- hydr oxy- 2- (
hydroxynethylene?

31 i SRRind R b hP SRR ¥ LA P CARKARRPLIEARS: b
N ( ( 4a846aRRE bR AaRiniZ2pdRdbziNRy dtaRRnlstbigiirokd: cyano- 2, 2,
6a, 6b, 9,9, 12a- 10heptanet hyl-10, 14-di 0xo-

10DsasAcsieES, Brydragsg, whyaress akpeers,or PpUca Momess tharcefia 14b
-i cosahydropi cen-4a-yl1)-2,2,2-trifl uoroethanesul f onam

d§he compound of claim 127, wherein R’ is hyd %?
(4aR 6aR, 6bR, 8as, 12a5, 12bR, 14aR, 14b ) - 8a- (cyanonet hyl a

0 6 b, 14b- tanet hy1- 3, 13- di oxo-
TR &0%30131@3@3%1@%1?27: hAg U B HEnas) 123 196 19 4. 14a

, 14b-i cosahydr opi cene- 2.
The compound of claim 127, wherein Rj is absent.

—
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carbonitrile;

N- ((4aS, 6aR, 6bR, 8aR, 12aR, 12bR, 14aR, 14b5) - 11- cyano- 2, 2,
W@20081294®©, 12a- hept anet hy1- 10, 14- di oxo- PCT/US2009/041172

1,2,3,4, 4a 5, 6, 6a, 6b, 7, 8, 8a, 9, 10, 12a, 12b, 13, 14, 14a, 14b

- cosahydr opi cen-4a- 20yl cl opanecarboxan1de
131, (TR A SR S T 121 AT s RARBR - Sa. ( ot hyl ami n0) -
4, 4, 6a, 6b 11,11, 14b- hept anet hy1- 3, 13- di oxo-
132. 3The Zbamispﬁhcﬁaf 6lain7 187 8evh&ef0the Thobd, jbihangl 2drbdi8 | IvhdIckahoh 2 is a

4RQ-i.cosahydr opi cene-2- carbonitrile;
Zg?gﬁ?gﬁV%rofuran-S-yl
(4aS, 6aR, 6bR, 8aR, 12aR, 12bR, 14aR, 14b5) - 11- cyano-
133. 2.Th¢ 6amBbyrgl & d2ar hEptvareetihylie Gdndiimdipzabdn 20 3nd cdhph 14 is a
g Qﬁ b 7,8,8a,9, 10, 12a, 12b, 13, 14, 14a, 14b-i cosahydr op
QEPIG RN car banat e

N—((4aS,6aR,6bR,8aR,12aR,12bR,14aR,14b5)-11-cyano-2,2,

134, SAnEPa eI DR b gl & ox

1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10G12a,12b,13,14,14a,14b

N- ((4aS, 6aR, 6bR, 8aR, 12aR, 1#-R , 14b5) - 11- cyano- 2, 2,

6a, 6b, 9, 9, 12a- hept anet hy1-48, 14 0XO0-
51,2, 3,4,4a,5, 6, 6a,6b,7 @@ Nk2a, 12b, 13, 14, 14a, 14
b-i cosahydr opi cen- Gra X2, i "Foor oacet am de;

1- ((4aS, 6aR, 6bR, 8aR aR, 12bR, 14aR, 14b5) - 11- cyano- 2, 2,
6a, 6b, 9, 9, 12a- hept@nmeghy 110, 14- di oxo-
1,2,3,4,4a,5,6, 6a, 6b,’7,'8, 8a, 9, 10, 12a, 12b, 13, 14, 14a, 14b
-i cosahydr opi cen-4a- 10y1l)- 3-net hyl urea; and net hyl

( 4n KB ARIBIE, SalRattdaRtdRbIR, drdmRcdldbBhers thecgodno- 2, 2, 64,
6b, 9, 9, 12a- hept anet hy1- 10, 14- di oxo-

135. LrRe SoftpdindiQibi, 00, fnfePRuifledQs12a, 120, 13, 14, Lda, 14p
-|cosahydrop|cen 4a-yl carbamate. 15127. A conpound of
the forrmula: wherein: X1 and XQ :are independently:
hydr ogen, ORb, NRbRc, N

o)

NC

or salts thereof, and substantially free from other optical isomers thereof.
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20i ndependent | y: hydrogen; Or SRb, wherein Rb and Rc
are each WD 2009/ 129546PCT/ US2009/ 041172

w@Phdoghtas4®) , aryl (¢8), aral kyl (¢<8), acyl (c8), or aRCUDHESI0DU41172

136.

10

15

20

137.

ed version of any of these groups; or provided that Rb
IS absent n the atomto which it is bound is part
of* 8" Bt

oA 'MYl3y ¢ her provided that when Rb is 5

absent the atomto which it is bound is part of a
doubl e bond; R1'" is: 10 hydrogen,
hal o, or am no; or alkyl (c<8), alkenyl(c
al kynyl (¢c<8), arYl(c<8), aralkyl(c<§%,
het er oar al kyl (c<8), acyl (c<8) Xsal koxy[c<8),
aryl oxy(c8), acyloxy(c<8), alKylam no[c<8),
aryl am no(c<8), am do(c<8),
of any of these grqus;

CHaydr oxy,

&) rozqryl (c8),

wherein:
X; is hydrogen, OR,, NRyR., or SR, wherein Ry, and R, are each
independently:
hydrogen;
alkylc<g), arylc<s), aralkylc<g), acylc<s), or a substituted version of any
of these groups; or
provided that Ry, is absent when the atom to which it is bound is part of
a double bond, further provided that when Ry, is absent the atom
to which it is bound is part of a double bond;
Ry 1s:
hydrogen, cyano, hydroxy, halo, or amino; or
alkyl(c<g), alkenyl(c<g), alkynyl c<s), arylic<s), aralkyl(c<g), heteroaryl c<s),
heteroaralkyl c<s), acylc<s), alkoxy(c<s), aryloxycss),
acyloxyc<g), alkylaminoc<g), arylaminoc<g), amidoc<g), or a
substituted version of any of these groups;
R4 and Rs are each independently alkylc<g) or substituted alkylc<g); and
R¢ and R are each independently hydrogen or hydroxy;

or salts, esters, hydrates, solvates, tautomers, or optical isomers thereof.

The compound according to any one of claims 127 and 136, wherein X; is ORy, and

Ry, is absent.
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cyano, hydroxy, halo or ami no; or 15 al kenyl (c<8),
al kynyl (¢c<8), aryl (c8), heteroaryl (c8), acyl (c8),

W@bdoonssseB) , aryl oxy(c8), acyloxy(c <8), PCT/US2009/041172

138.

139.

140.

141.

142.

10

143.

al kyl am no(c<8), arylam no(c<8), am do(c<8), or a
sybstituted versjon of any of thes ro : R3.i

aﬂ‘gg ﬁPmBPuIij?ﬁCS s to, ¢y (ﬁ/ek%t %lalgg;) f27grinv1|u F{%)Wherem i{4 and Rs are
apahkhlidfen®ntlvadn (S<8), or a substituted version of

any of #%ese rg§G§f)or provi ded that R3 is absent

when the oxygen atomto which it is bound is part of a

daﬁﬁ cmpIHY oTclpimHee. Whesgindderndisargpeh m&hyls absent

the oxygen atomto which it is bound is part of a
daublcempbundandidindb andobo@¢leineatdy amidejre ndentih Re and Ry are
al kyl (c<8) or substituted al kyl (c<8); and R6 and R7
aP@%éégﬁﬁﬁﬁdependently hydrogen or hydroxy; or salts,
esters, hydrates, solvates, tautomers, or optica

I Thaeompder &odrdingltd@ny dhe of clapauy ofd &oaiviterk#/the bond joining
mhe%ein RL' i h¥§rogen. §01 9. The conpound of claim
19800hhe pRd AT B Y5 0180, The conpound of cl aim

127, wherein R3 is absent.

The compound of claim 136, further defined as:

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

The compound of claim 142, further defined as:

or salts thereof, and substantially free from other optical isomers thereof.
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WO 2009/ 129546PCT/ US2009/ 041172 131. The conpound of
claim 127, wherein X2 is hydrogen. 132. The conpound
W@Roogh2eswa 127, wherein the bond joi ni ng car bonPdI/E82909/041172

carbon 2 is a double bond. 133. The conpound of
claim127, re|n t he bond joining carbon 10 and

144. cﬁ%%ﬁWxTﬂdpﬁqﬁ U1 e bond.” 134. The conpound of
claim 127, further defined as: NC or salts, hydrates,
sol vates, tautoners, or optical isoners he'eof 135.
The conpound of claim 134, further defined/as: 10 or
salts thereof, and substantiaII% free frdomother
optical isomers thereof. WO
2009/ 129546PCT/ US2009/ 041172 13‘ :
formul a: wherein: 22N hydr ogen, ORD,
NRbRc, or SRb, wherein Rb anpd
5|ndependently hydrogeqﬁialkylé@< , ,
aral kyl (c<8),, acyl (¢c<8), or |a’ sgbs ti tuted Jversion of
any of t hes &2 ; hat Rb is

absent when the 3t igh if i< bound is part of
10a doubl e bond, _ d rhat when Rb is

doubl e bond;™d
or am no; or

cyano, hydroxy, hal o,

wherein:
Xj 18 —ORy, wherein Ry, is hydrogen:

5 provided that R, is absent when the oxygen atom to which it is bound
is part of a double bond, further provided that when Ry is
absent the oxygen atom to which it is bound is part of a double
bond;

Y is hydroxy, -CHO, or —OC(O)H:
10 R, is hydrogen or —C(H)(OH);
R3 is absent or hydrogen;
provided that Rj3 is absent when the oxygen atom to which it is bound
is part of a double bond, further provided that when Rj is
absent the oxygen atom to which it is bound is part of a double

15 bond;

or salts, esters, hydrates, solvates, tautomers, or optical isomers thereof.

145.  The compound of claim 144, further defined as:




al kyl (c<8), al kenyl (c<8), alkYnYl (c<8), arYl(c<8),
aral kyl (c<8), heteroaryl (c<8), 15 heteroaral kyl (c<8),

W@eopb/(12958) , al koxy(c8), aryl oxy(c8), acyl oxy(cr@)/S2009/041172

146.

147.

148.

al kyl am no(c<8), arylam no(c<8), am do(c<8), or a
substituted version of any of these groups; .R4 and R5
APESEY AR SN e RO IRy P RPLEH ISR ATt e

al kyl (c<8); and R6 and R7 are each independently

h . QX Vs esters, hydrates,
sgﬁéggég?ﬁﬁgﬁ¥%%§ﬂé?’§$&%%%$%% a?soners t hereof 137.
The conpound according to any ong of clains 127 and
136, wherein Xi is ORb and Rb isMabsent. WO

2009/ 129546PCT/ US2009/ 04117 he conpound
according to any one of cl aFrs aﬂd 136, wherein R4
and R5 are each i ndependgn c<4). 139. The
compound of clai m 138 e and R5 are each

met hyl . 140. The ) d according to any one of
claims 127 and 136{0Whe( g R6 and R7 are 5each

hydr ogen. 141. The corpound accordi ng>to any one of
clainms 127 and 136, wherein the bond joining carbon 12
andsat@rtioweofl&d sibstastiallyl fecctfomd othkd @pticBhsomersgbemdlf. of
claim 136, further defined as: OH O 10or salts,
hydrates, solvates, tautoners, or optical isoners

t e eahpdididl of Themclddpfuuthdr ddffinell ag:m 142, furt her
defined as: or salts thereof, and substantially free
fromother optical isomers thergef. WO

2009/ 129546PCT/ US2009/ 0411 144 <A conpound of the
formula: wherein: X i tﬁin Rb i s hydrogen

Y,

2

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

The compound of claim 147, further defined as:

or salts thereof, and substantially free from other optical isomers thereof.
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5provided that Rb is absent when the oxygen atomto
which it is bound is part of a double bond, further

wWpewooiizhsde t hat when Rb i s absent the oxygen atRCa/Us2009/041172

149.

150.

I51.

152.

which it is bound is part of a double bond; Yi is

AR o hppndrad clgi A hhEE R T s hryJ?BS?deo{hat R3

I's absent when the oxygen atomtqQ which it is bound is
part of a double bond, further Jfovided that when R3
i s absent the oxygen atom qg; is bound is part
of a doubl e 15bond; or sal e hydr at es,
sol vates, tautoners, or @géﬁ{s t her eof 145.

i er defined as: OH HO
41172 or salts,

The conpound of cl ain
WO 2009/ 129546PCT/ U§

ofrers, or optical isoners
d of claim 145, further

hydr ates, sol vate®y” U8

t hereof 146. The conpo

defined as: HO or salts thereof, and
sybsdl@iydadtby sdIe@s, itiasmeisheropeipili iSethers SRARITS t her eof .
5147. The conpound ‘of claim 144, further defined as:

HO or salts, hydrates, solvates, tautoners, or
oﬂhécahpbmmhﬂkﬁﬁmméﬂeﬁwmiﬂaﬁhwhe&conpound of claim
147, further defined as: 10or salts thereof, and

substantially free from ot her
149. The conpound of cl ai nyl44

dpfical isonmers thereof.
rther defined as:

or salts thereof, and substantially free from other optical isomers thereof.

The compound of claim 144, further defined as:

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

The compound of claim 151, further defined as:
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or salts, hydrates, solvates, tautonmers, or optica
i soners thereof 150. The conpound of claim 149,

wo eoovheassedef i ned as: 5 or salts thereof, andPCT/US2009/041172

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

substantially free fromother optical isoners thereof.

& P sl el RSl JeRtom piiet BELisO e feal

i sonmers thereof 10152. The conpound of claim 151,
f oht Rempdedd Besrdfg to MNP QA diZ9nd6RET/ UB20D0/ 104111 2and 144,

or salts thereof, and substantially free from ot her
optictsin thesomppend isén dstform §8a prieageiselin eccapebledilig
to any one of clains 1-125, 127-133, 136-141 and 144,

"‘ﬁ‘g% er?ac gh{ﬁ? cep?gbcﬁ]et Sacfl{n%{s““l ‘iﬁighm 133, 136-141 and 144,

campﬂmmdmaOﬁ@bdmhgrbOaany one of clains 1-125,
127- 133, 136-141 and 144, 5wherein the conmpound i s not

a.salt. 155 The .conpound ac di ng a e

SR e mpO sk accpRiiy 48 any 50 10f 1 4y h&§5 R7eP R rig1 and 144,
cgm@ggmgmC§m?0ﬁxp&qq§@n%§6 The conpound according to

any one of clfainms 1-125, 127- 133 136- 141 and 144,

wherein the conpound is not hydrate. 10157. The
c&hp@gmomdzeewﬁggtt@ aamyon@rmf Jeims| kilgs, 1274033, 136-141 and 144,

e%ﬁ?ﬂml36 %4¥1%?Sta gt wherein the conpound is a
solva 58P e conp ound according to any one of

cl ai s 1 125, 127- 133 136- 141 and 144, wherein the
canpeungoinsd acdording @b \eat ene of claihd91- lImelermulmﬁ 141 and 144,
according to any one of clains 1-44, 127-133, 136-141
aﬁ@mﬁﬂﬂmﬁf8Vﬁ@W%1ﬁaﬁﬁbmgbnpound is an ester thereof

160. The conpound of claim 159, wherein the ester

r %H'cbﬁlprﬁﬁHT‘aé’co?&lﬁg%%ﬁ&'&l@ JeALson 188t yeemA 1'3)6d1f4qxa\hd 144,
gr oup formufa and the carboxylic acid group of

bwdiciem tht@dmpdhel sonposeidataccording to any one of
clains 1-44, 127-133, 136-141 and 144, wherein the

C‘%ﬂ?%%&%oh&d NQLor@o O3t &Yy SNELEUaims 144, 127-133, 136-141 and 144,

wherein the compound is an ester thereof.

The compound of claim 159, 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 1-44, 127-133, 136-141 and 144,

wherein the compound is not an ester thereof.

The compound according to any one of claims 1-45, 47, 49, 51, 53, 55, 57, 59, 61, 63,
65, 67,71,73,75,77,79, &1, 85, 87, 89, 93, 95, 97, 99, 101, 103, 105, 107, 109, 113,
115, 117, 119-125, 127-134 and 136-142, wherein the compound is present as a

mixture of stereoisomers.

The compound according to any one of claims 1-45, 47, 49, 51, 53, 55, 57, 59, 61, 63,
65, 67,71,73,75,77,79, 81, 85, 87, 89, 93, 95, 97, 99, 101, 103, 105, 107, 109, 113,
115, 117, 119-125, 127-134 and 136-142, wherein the compound is present as

predominantly one optical isomer.
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20162. The conmpound according to any one of clains

1-45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 71,
wWaNIW546/7, 79, 81, 85, 87, 89, 93, 95, 97, 9BCT/USDNI/041172

103, 105, 107, 109, 113, 115, 117, 119-125, 127-134

a 136-142, wherein the coppound, | ent _as

164. e EoRPO et nanEd sby nC SRR LIS s3ot a7y, 61.63.
@586%7@n%é% 7?17@19[7'@1 38-54§7 8@7937,4% 951998561 198, 1(%7,1059109 113,
9315 957 bIp- 1@9 121—014 a11¢)336 1@’5 wlm@@m tln_eog)mppggd 1slpt§sent as a single
117, 119-125, 127-134 and 136-142, wherein the
cgﬁggﬁﬁalfs present as predom nantly one optica

mer 9/ 129 PCT/ US2009/ 041172 164. The

165. c ﬁ'ﬁ) HH’OHE%CH%d?Wg ? &?aé‘ﬁ‘y? %‘ﬁég’o’t” BicH e gongBou 7ls ggective for
5§nhl‘t'5_l§ng Sy N-gzndu\'égd Rd p@ooﬁuc@én iR/ may?hZ% RRrthch’ wherein the
79, 81,785, 87, 89, 93, 95, 97/, 99, 101, 103, 105,
10dmpdifd, hal 23 ICsh Malue b Tess 1HB-0I2pM. 127- 134 and 136- 142,
wherein the conmpound is present as a single

166. S%eg)ﬁgﬂn%é&?ﬁcal b@osilios &ngﬁi%ﬂ{gd a@f ar Wi Rf idrédiB® a compound

oun

wherein the co is effective for
i Aedobding tganyreyfickidme ed 2R@ng e pbarendcontidaty gesptibiratgessr.
further wherein the conpound has an |1 C50 val ue of |ess
167. ¢ H‘ﬁg lpﬂat‘ﬁlac&Mcalléso@napd%t%rﬂaorfm‘fl%a%B C\?hergfﬂr{ﬁg §6I¥1%f9$ri]ﬁ0n is adapted for
ctive a compoun
aa@mrmhtmgoh byanyutoreleotkd (fﬂoﬁi e gZoub2@naistingof orally, intraadiposally,
pharnaceutlcally acceptable carr 10167. The

p HYFREERIDE c alnti@eiisplerly; oﬁn&sawr%m%fsm 168radgpmeally; n infralesionally,
1 '§n 169 HahoRWm S*u{ VI8 hidR it

@g%ﬁ ‘ e gir up1 co%@i stlirl]%g ot orgﬂ?‘y,?’ ritoneally.

i nttra@hadrquys aI inyraprotstatlaaiyt eringthiieytally,nt riagathealllyar | yiratracheally,

intracranjall. rmal |y, intral.esionally, . .

| RPARIGBLT aroum i P Ras 1T PRt adgaraparyy, intravesicularly,
' ﬂ{tfa@ﬂferallfar H’po%hﬁill | NEARET InhRBSA]Y, y’oréll'jl r %ﬁ%e%té‘hﬁ;l Y rrectally,
i ntraprostaticaly, |ntrarectally, i'ntrathecally,

i petrcanuactinaal ﬂubcutarﬁous»lm yubtingrstla) mplcallmtraaabmpalim dlahydermally,

ntrav |na venou i.ntr sicul a
AT Gemys. ib MRl LSRRIk oi PPNER, S Ber{ge via continuous
oiriflidiyn, AaneMLieh a{fﬂa)ﬁnheﬂ@t@'dna'dla/ 1nj§dﬂlbﬁoﬁﬂall6§eﬂldéﬁkiery, via localized
subcutaneously subllngually topically,
t PaIAEHRIL Gathimg tarsehealldahaelly, pr al%ta@m@pﬁt}on thereek nes, in
lipid conpositions, via a catheter, via a lavage, via
c FoX f [ ata
168. : %ﬁéct Iﬂﬁ}dﬁltloﬁ &Jff’ocgr }ééeflxivllg%r&ﬁ ¢ %oﬁoaftmﬁ FdrBiat¥d For oral
2dplérckyisi on, bat hi ng target ceIIs dlrectly, or any
conbination thereof 168. The conposition of claim
wher ej. e co S on is fornulated for or
169. 3 gt sERposTigy of FHE CBpSLE A, recorBIGl b0 giey & hard or
t B&rt 6ARRSA talbRR d i i Rheen aswafchak dn OfixisOf t
capsul e, a tablet,” a syrup, a suspension, a wafer, or
an elixir. 25170. The conposition of claim 169,
170. wHbe epmpesidonseffalaipplidypdcicin thegelt aenstledapsaletin carpule.
The conposition of claim 168, further conprising a
p 10 7 m 168,
171, PR EEbYSISOR Al 10k Rk RRAZ) bLROBL Bl
173. The conposition of claim 168, further conpri si ng
172. athagempoditiat oferidaniess fistheu btbﬂl]')ﬂiging)an aicapthasddaysi dbyorption.
WD 2009/ 129546PCT/ US2009/ 041172

173.  The composition of claim 168, further comprising an agent that enhances solubility or

dispersibility.
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174. The conposition of claim 166, wherein the
conpound is dispersed in a liposone, an oil and water

wWepwbs295m or a water and oil enmul sion. 175. A PCT/US2009/041172

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

t herapeutic nethod conpri sing adninistering a

phar maceut.j.cal ffective anpunt of ound. of .an

b AB¢ SPrapaliaEoblisss 16 WiSeB e romBad IS FREORET ot igpome. an
Chalafy WaRr eﬁﬁﬁsﬁ&i&m@teﬁm SCEmbSiod. hurran 177. The

met hod of claim 175, further conprising identifying a
subject in need of treatnent. 178. A nethod of '
t AetieTapguticamicidpd icamarising jaémlmst@mg)ﬂipélalﬁ@aca@ltmaﬂlyﬁ@pm‘rﬁgamount
t h j €Gt e ctive anount of
agcf:%ﬁi%%lﬁﬁu da(’éfésyaﬁggf{‘% anlg hf‘? S“% C?z 126. 10179,
The net hod of cIa|n1178, mhereln the cancer is a

carcin I.C , m., .l euke mel anoma

S PR R R BT e T hfimoma. 280, The

nmet hod of claim 178, wherein the cancer is of the
biTaddasthod| sfoclainborvs, foftkérncorbpeasd .idarifyingl a Rebj¢eUn need of
system colon, endonetrium esophagus, genitourinary
t FE#MeNhead, larynx, liver, lung, neck, ovary,

pancreas, prostate, spleen, small intestine, |arge

13 Hl%ﬁﬁ)ﬁ'cﬁecreaﬁﬁ% BERy iP5 SEQJ%EH %bﬁpnéﬁ% ad&%ﬁst@ﬁ%@&ﬁt&f subject a
claim 178 in the subject Ts a p

mphdrodcafticellpefifecting ameahetr &iarcontpeusd bfecding © anymfrobaims 2-126.
183. The nethod of claim 178, further conprising

| daatmdtyodgf alaBnldj7@civheminnthe dcanfertis @aatan@ndma, 2idddna, T9r@phoma,
nmet hod, of ¢l aim 183, wherein the supject has a fan1|y
ofeusamide MelapaR omgsasiel gt Bpultiple myelomsor SPREN®RBEhod of
claim 178, wherein the subject has synptoms of cancer.

186e nldifodt E‘l@ﬁin qf78 C%ﬁét@nltﬁg’caﬂé@ [€bh tﬁehﬁag&E?PﬂHB@ Bhohe, brain,
adm ni stered |ocal I'y. . The nethod of claim
18&astwhertsil metvoss (swtpmu mion,semidmetrugn,eqrseghd@ys dganefotrinary tract,

atu I al ion or i njection into r ..

o BBt MR B8 s B SRt tuu R oR L porif e, large
ﬁﬁtt&@l@le%ftorﬁml b thdifole. Wherei n the conpound is
adni ni st er ed systen1ca||y 189. The nethod of claim

188, wherein the conpound is adm nistered

i Ahe aeding s iclaimi 178 wherewrthapybyect isw Pramascul arl y,
intraperitoneal ly, subcutaneously or orally. 190.
T I . i rmaceutically
e e TR A i A e R 1™ Te. et hoc
of claim 190, wherein the pharmaceutically effective
aifbenmethed adntlaingt Bie duitheracanppieg ddswifpeg aaybjedt9h need of
The nmet hod of claim 190, wherein the pharmaceutically
ef FUEEMe anount is administered in two or nore doses

per day.

The method of claim 183, wherein the subject has a family or patient history of

cancer.
The method of claim 178, wherein the subject has symptoms of cancer.

The method of claim 178, wherein the compound is administered locally.

The method of claim 186, wherein the compound is administered by direct

intratumoral injection or by injection into tumor vasculature.
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10193. The nethod of claim 178, wherein the conpound
is adm ni stered by contacting a tunor cell during ex

wWa2o/1psegi ng. 194. The nmethod of claim 178, wWhEr/E52009/041172

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

the met hod conprises: a) inducing cytotoxicity in a

)
t r cell;. b) Killi a tunor cell; 15c)inducing .
3B gt ot e how Pedelh the Bmpiidds admarres Sivaras b
in a tunor cell; or e) inhibiting growmh in a tunor
cahb mcl of EEmMBRhRHeRn th @bﬂ}f_@% is WHRIRtBrcl MrdveA®sly, intra-
cell is a leukema cell. 196. The nethod of claim 194,
wageredlky, inramugerdarlic éntrapegtoac|yadeksitapaestr orcaplly. a
breast 20 cancer cell, a lung cancer cell, a colon
C%lﬂg Hhetfi& be cﬁi@?ﬁ%t @Jh%re(i"r?@ﬁ:e?ha?‘ﬁﬂak%utﬁal%\éﬁ%ctﬁ%naqg&q tis 0.1 —
celT, a pancreatic tancer celt, a stomach cancer cell,
aloeksinigtigl ar cancer cell, a brain cancer cell, an
ovari an cancer cell, a |lynphatic cancer cell, a skin
cancer cell, a brain cancer. cell, a bone canc cell, :
on s Db pE MG e PYIEETT . he g PhaTPESHHEH IR, T dirpqunt is
14 8midiWELD Sl o GRPRIIoS HG Ryl reat ment sel ected fromthe
group 25consi sting of administering a pharnmaceutically
effective anmpbunt of a second drug, radiotherapy, gene '
t Hee apythodndl slgigerlP0, whorgode 1p98meroTcUs? oficoyd jappount is
1g§.hgq§eg%{pqgnq£m%l0“g\%97a further conprising (1)
con acﬁlng a tunoreerr %ﬁ{ﬁ‘¥he compound prior to
contacting the tunor cell wth the second drug, (2)
cant asdtha) ol clairoI78¢ @lHerain tthe th@pseconRdaditii@teped by cobtacting a
contacting the tunor cell with the conpound, or (3)
c BRI el HYTiag exkde PEIME- wi t h t he conpound and t he
second drug at the sane 5tinme. 199. The met hod of
ClrRk Mkb oFMIEHEITR, G eRaRo R nipsis@? antibiotic,
anti-inflanmatory,
anl i - nevpkagtcytotantity praghinpeedt;i ve, anti - viral , i mmunono

dul atory,.Or | mmunosuppressi ve. 200. The net hod of
c#gin1%é9?g%hgwgfﬁﬁthe second drug is an al kyl ating

agpnt,hﬁmgﬁ@g?@mggsﬁp@ﬁ@&g&mnpdulator, cyt oskel et al
di sruptor, estrogen receptor nodul ator,

hidst on&vleainatdyfifersetiationiinp twnor GPICOA r educt ase

i nhi bitar.,... I ' ansferase inhibitor,
rgfino%lI@%@%gporﬁﬁ%%hﬁggé%ﬁ'topoisonerase i nhi bitor,
or tyrosine kinase inhibitor. 201. The nethod of claim

1 erein; th econd. drug i s brazagitidine

53¢ IS 6T S B0 dhy ik 530 R kbt i

D, alitretinoin, all-trans-retinoic acid, annanycin,

axTht indthod betiaftegbal whbeiragiczumab celb @xarmtiddBecancer cell, a breast
bosutini b, busul fan, capecitabine, carboplatin, .
c&teaseqlha lungrsenger cellh solon ganceiatalixp Regstate pAnGPIzaeHu® [iyer cancer

ci.gp! aa]%érgreagx QhORD %élrl),.h’c@ %Sﬁch %XIE)I % ggil,gpgtest‘?&ﬁﬁrcﬁaﬁéé.r%ﬂ, a brain

dasat i ni aunorubicin, decita cetax e

dohmst adli, mn barigooantérurellda hgmplchtx @andeir celh,a skin cancer cell, a brain
doxor ubi cin, e irubi?in, 20, erlotini b, etoposide,
efI5657de 2 DgRT rancri &1l gehtalt distneancgeriluz unab

ozogani ci n, hexanet hyl mel am ne, i darubi ci n,

| fras frddth&te of iclimhi 118D furkicr %h%‘%@ﬁh 4 #RhthRht BAk&ed from the group
| xabepi | one, |apatinib, LBH589, ﬁonust!ne,
meersisting t diaadnnalstonig phahamacensicelip epethicnamount of a second drug,
et hat rexat e, ﬁ%hpnmﬁhﬂm4qgtoxantrone, MB- 275,
nerd%lnl%ﬁgﬁl?o |Ryb, AT our ea, oxaliplatin,

paclitaxel, plicamycin, procarbazine, semaxanib,
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25 senustine, sodium butyrate, sodi um phenyl acet ate,
streptozotocin, suberoyl anilide hydroxam c acid,

wawn29sid, tanoxi fen, teniposide, thiopeta, PCT/US2009/041172

198.

199.

200.

201.

202.

tioguanine topotecan, TRAIL, trastuzumab, tretinoin,

chos a pr.oi.c acid,. val rubicin, vandetaninb, .

The magbeth o cGime R FHEr GbisbE a) Sorediness dy v Py e
ZQ&ﬂp&lﬂaelsmoto Qontat8Ad tHeGuRHor RER AN 1HR%BeBordl $83SE)Wohfacting a

an inflammat ory conponent in a 30subject, conprising
athmori cstleritmige tscﬁomﬁeir@m]l@do cantpptingnthe umorcesllwith the compound,

e S0 B BER AP SRR Trataudl af InCa@hi e & same

chamnlzoz wherein the disease with an inflammtory
conmponent is lupus or rheumatoid arthritis. 204. The
met hod of claim 202, wherein the disease with an

. he sethodsr plaisntd n&hereinghe pecond deeiaep Atitiekig enti-inflammatory,
205. of 04,
P RSGdel D AP TELARE. Py BENE G LHRERGRDAMEry. o
uhn&mabmmpmxmtetls 206. The nethod of claim 202,
mherein the disease with an inflamuatory conponent is

CHEF RGBS B B G dbssseol SRih ke bt endroeen

C QIEBPIRE Nhod3atd D dbABRKERS &S8ptoFhestFBReh Odc&torC tidNadf} histone-
mherg?n the di abetes is typepl di abetes. 209. The

mdedegtylase mhahltw,zoﬁ\/IGmﬁ@zi\emﬁiu@ﬂaee dnlalbémspnegyltgrpwnz transferase
net?lﬁt? d)r,aretlnme(# ]rechl {r/nei‘ rfléjcf)u?at% tgp %oerneor?se in eel 0? gr ttyr%sme kinase
coimitezat i ons associ ated with diabetes. 15211. The
met hod of claim 210, mherein the conplications are

elected fron1th consi sting of obesity
hJ pe el ofrplaigy K adetein ﬁ@usgcor@dire&aﬁra%&ﬂmed Pafdugseuracil, 9-

St qg@nm@ ea{cllcp hgd'tf'ﬁlo ﬁc Tﬂ aﬁlltﬁétiﬁgﬂls €all- !?é(r&%h&&é ' ﬁ,nd,a %Iglamycm,

nephr opat hy, 'neur opat ‘nyonecr o$i s, retinopat
rremabﬂnl i lelmystalt, obmfaélsymaﬂv otrexaxtene, bosutiBib?. blIEhkfaIIretzi]ﬁditabine

ﬁﬁaﬁangém%ﬂﬁ% SO GlRoRe CLiBRbmenRy Y, dsplatin

fcl e Clcfo‘ﬂafﬁb?&z dé@gﬁfaﬁﬂn@ tdﬁ@atﬁil'lbqe@%o%ﬂlﬂnarhecnabme
ory component is a skin di sease.

Tldecem@ctehooﬂocbafstacﬂnal(}n zdlazlﬂlwdareel miomr@badm niosolmbtoumn gpgrubicin,

Rl &, leeBilin ciparidso o PRGNS pin Sl Gygpgemicin
2 hehedinieah 1 #nic Bumin \Oi EROE £ ih2 OFGRGIHUSZRAMK) 4 1ddtecdhS - isétretinoin,

nmet hod of treating or eventing a car di ovascul ar
LBEJé

dil@@%@nﬁn dapatipjtect APr | é‘?fﬁ‘gﬁﬁﬁ@m meshiorgthgning, t aclphalan,

ar [ ti
c%ﬁ{og@mﬁp M@tﬁ?&%aaﬁamr}ﬁé&ﬁgcgﬁ I%ﬂg &153275 neratinib,
c hﬂoﬂmla 1ﬁl.tr0\‘MSlﬁ’E£I cn;alhbhtlﬁ,a pahlmams cplicamydins qm@rbaame semaxanib,
at herosclergsis, 5 car pat hy, congenital  heart

dﬁ%f%‘é%lée QMRS Pty 59 xunf P%Nl%‘:et%o%%?&%@%m Sugeroylanﬂide
ar ?W&rhfé g@@r gun%rﬁﬁaﬁ?n X‘i’f@h V%n?do§ﬁés ﬁnoc}fegal[, otﬂ%rtﬁfmne, topotecan,

ery disease, endocarditis nmyocar
i ARAYIEL trastuzurnab tretinoin, trichostatin A, valproic acid, valrubicin, vandetanib,

vinblastine, vincristine, vindesine, or vinorelbine.

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 2-126.
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218. The nethod of claim 216, further conprising
adm ni stering a pharmaceutically effective anount of a

wazwonzhsdr ug. 10 219. The net hod of clai m 218, PEITES®DN041172

203.

204.

205.

206.

207.

208.

209.

210.

211.

212.

213.

214.

215.

the second drug is a cholesterol |owering drug, an

anti - hyperl L pi demi ¢, cal ¢ci um channel bl ocker, an :

b ey ol Rlairs S0, et h Merdeine it ans TR S gromponent is

22us ShenciRlRda®fril ai m 219, wherein the second drug

is am odi pine, aspirin, ezetimbe, fel odipine,

| aci di pi ne, | ercanidipine, nicardipine, nifedipine, '

niThe digphadeof akigiol (i pihaeein Bigrdisehsa witliapiftampatery coeponent is an
t ai 9. wherein the second drug is

gﬁén%ﬁ%ﬁ?“@%@?%&%%%?; carvedi |l ol , cl oni dine,

doxazosin, indoramn, |abetalol, nethyl dopa,

n&he prethoal of cdachdl0d] whepcpr thn ohftdmm @b enieosyd) eliszadd in €rohn’s disease

phentolaninﬁ..pindolol, prazosin, propranolol,

t 8F Wegietike cdlititnl ol or tol azoline. 20 222. The net hod

of claim 218, wherein the second drug is a statin.

238e nidiod @t hgich 902, GliRkdTh 2224isMRE MBI Blafihdkdr) cothponent is a

atorvastatin, cerivastatin, fluvastatin, |ovastatin,

mesrdstvasdutar dpictsgvast at i n, pravastatin, rosuvastatin or

simvastatin. 224. A nethod of treating or preventing a

neyr odegener ati v I sease j.n subject. ¢C risin .

Al PRRET B 20 BRI SBHEMECan FRGb Lomponent i

eftifabedes.ve anmount of a 25conpound of any of clains

2-126. 225. The nethod of claim 224, wherein said

neur odegener ati ve di sease is. selected fromthe group

cdAg Msthodpfstaim07; wagrindhedieRetseis twpe, hdichgles

di sease, nmultiple sclerosis (M5), Huntington's di sease

anfle ARSI ARMYIM J03t RhakinShé 8laBStkSis 2 diabetes. _

2009/ 129546PCT/ US2009/ 041172 226. e nethod of claim

225, wherein said neurodegenerative disease is

AThpangtked of dlagnadld. whprin Thremethododdswtifedtivieln @e@s one or more

whq&eﬁnﬁsagg gguggd?%ggg&Qtive di sease is M. 228.

THRETRETNGE® SPOear m O Wierein the MBS is primary

progressive, relapsing-remtting 5secondary

pmagmeabéd ef elaifr gy, edsirdie thelappiit@ion228 sdl@edriohDthe group

of claim 227, wherein the treatnent suppresses the

dEMPEIINE AT hesiEY. hgrterdon. mtharesclaipsie cqoranagy Aegt discase, stroke,

SRLE - e . af ' 9 i, N :

¢ Peler e Sis ek B RO, b RO EFT neiDELRY. g Ofccrosis

28&inophtby aed hhethbofic sindrom@@yndreherX). n t he treat nment

suppresses the transection of neuron axons in the

sybject! s, brain ar.spinal cord. 232. The. net hod of .
ot st ofFlaite s RboRine 58 G Giphrts gBpREory component is
t hRABBGE k@ir@the (SHBIhRSX).N the subject's brain or

spi nal cord. 233. The nethod of claim 227,

wherein the treatnent suppresses neuronal apoptosis in

t HBe 1Eshas) efcelaign BYZivvhestin sy diasase ayith, arpipflammpgonygpmpgnent is a
of 6l @-M227, wherein the treatment stinulates the

renyel i nati on of neuron axons in the subject's brain

or spinal cord. 235. The nethod of claim 227, wherein

t Mae hredatdrgrtaimed B pwhkareinaht adminddtiadon &f tbpicalaor okd.

attack. 20 236. The nethod of claim 227, wherein the

t ‘i"ﬁea tnrlreetﬂgd F%rfec aelpnt 31?, \I;]vﬁ\e/\%ell\l/ls thaet gk&}l(l: kdisease i$ psoriasis, acne, or atopic

dermatitis.
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237. The method of claim 227, wherein the treatnent
prevents a disability resulting froman M attack.

WQ@3B9/1X95¢6 met hod of claim 227, wherein the subPEDUSI089/641172

216.

217.

218.

219.

220.

221.

222.

223.

224.

225.

primate. 239. The nethod of claim 238, wherein the

primate i s, a human. 2009/ 129546PCT/ US2Q09/ 041172 .
240m¢ Oﬂgff‘ Aty Of P@&%Q?Wé DFAPIORACHIET ARl Soibist comprising
C B Atdt&il Z RAhB Y uBNEr £¥REBRSERalY HMIR 8RGO aBcompound of
subj ect, conprising admnistering to the subject a

phey abdaintsiehld.y ef fective amount of a conpound

according to any of claims 2-126. 241. A nmethod of

i %:brhétbgcg olf R Rif 'tzﬁ‘(%',“%v%greﬂ{ ttlllel %ar%%(lvggcuﬁ){rogigecatsé D diftro clerosis,
celTs O a subject, ’bcomrpri sing adm ni's ering to Sai o

s uhideeiyopaparcongaiithi dahdt ydieddec ton@stivo bbdrt ofil@re, myocarditis,
conpound of any of clains 2-126. 242. A nethod of o

t Fieamag heartpAiseasat vAlyC adigsaser BRPNUN aREEY efipersy gdocarditis, or
OYRIEXAE SRR Pf COX-2 genes in a subject, conprising

a nistering to the subject a pharnmaceutically

ef fective anount of conpound of any of clains 2-126.
10h248¢thad met bladn aF16t rfeethérngompmang kiddmeytedng el pbarmaceutically

.in a bj ect rising admnistering to the
gg&?@g’{ﬁ agloﬁﬁE\?érPa%?gm(f@g% IySIef ?ect i veI Zrmulnt gof a

compound of any of clainms 2-126. 244. The net hod
0fTh€ hit e A2t %] ai TS e tdive thiKBc drRiSdHug $s 4 EldTedderbPliwering drug, an
insul t. 245. The nethod of claim 244, wherein the

t exi-bypaibpidemice gusaleumy granael blagksnen apéemypgtensive, or an HMG-

15dr, . 2 The net hod of cl aim 245, wherein the
d?{ééuli%gucéasgﬁ%lﬁgfé er apeuti c. 247. The met hod of

claim 243, wherein the RKD results from

I Tob emitladdr @fpedaifru31 9 vhicrginithe. second dr248s amhwelipiet, epiriaf ezetimibe,
cl.aim 243, wherein the RKD results from.di abetes . or . .
hﬁ%‘ﬁ”@ﬁs‘aﬁ ipine, lercg 1ping, A 1R8, BLIfe ]Plgf:,ml%}plne, nisoldipine
WaehRicRdibike, RKD results from an autoi mmune di sease. 20

250. The nethod of claim 243, wherein the RKD is

chronic RKD. 251. The nethod of claim 243, wherein the

RKbr imsthosafe 3 192 ghereihidie wecond dlred 1sgiteniolnl2M®@indolol, carvedilol,

wherei.n the subj ect ,has .unde ne or . under goi n

GPERGLN, | 18 B0h el HEAAARE HaihAedS hERLPol, nadotol,
t BepehidlpEc &hélﬁﬁyb&iﬁ@lﬁlﬁﬁ:ﬂ epldntdSmiheC apidi6lat, € pta2osin, propranolol,
25under go ki dney transplant. WO

2 bugospo Bme ptpr b9¢.041172

The method of claim 218, wherein the second drug is a statin.

The method of claim 222, wherein the statin is atorvastatin, cerivastatin, fluvastatin,

lovastatin, mevastatin, pitavastatin, pravastatin, rosuvastatin or simvastatin.

A method of treating or preventing a neurodegenerative disease in a subject,
comprising administering to the subject a pharmaceutically effective amount of a

compound of any of claims 2-126.

The method of claim 224, wherein said neurodegenerative disease is selected from the
group consisting of Parkinson’s disease, Alzheimer’s disease, multiple sclerosis (MS),

Huntington’s disease and amyotrophic lateral sclerosis.
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254. The method of claim 243, wherein the subject is a
primate. 255. The nethod of claim 254, wherein the

w@raaees4é s a hunman. 256. The net hod of cl ai m BdBYS2009/041172

226. g‘fﬁ

227.

228.
229.
230.
231.
232.
233.
234.
235.

236.

237.

238.

239.

wherein the subject is a cow, horse, dog, cat, pig,

se, ra r . gui ig.. 5257. A nethod.for.inproving.
Ranetha of Tttt e Medsin G e adeesnarativg Hishinds Affeimer's

adaubj.ect, conprising administering to the subject a
pharmaceutically effective anmount of a conmpound of any
of clainms 2-126. 258. A nethod of making a first

c dhp owthpdadiclatad 24 s wherg v isk ruppdegancagtty e xiscageas MS.

i ndependent | y: hydrogen, ORb, NRbRc or SRb, wherein

Rg’h? Ej%t@gigg;c?au% L gr)%ﬂle@g B\ h ﬁy Qr&rﬂég(& ’rpgg%%s&\&ea 166‘)12’1psg1 rg-rgrnitting

s@h@hd&y@&QgMeﬁgkm@nqﬁaﬁn&rﬂ@pﬁmﬁse groups; or a
substituent convertible in vivo to hydrogen; provided

t en en the ton1to which it is hound. .

| dhs apngd of o Biein e Gkt GupelEuet i dgfggination of
RIHeﬁr%n@lQﬁQ@ﬁﬂﬁecrt Iﬁ%reﬁﬁg ialMich it is bound is part

a doubl e bond 2009/ 129546PCT/ US2009/ 041172 Y

|s NR1R2, wher ei n: Rl and R2 are independently:
hyftie og@thodr ofiydlabry 229 wherein the treatment suppresses inflammatory
alh¥7&p<%o al kenyl (c<12), al kynyl (c<12), aryl(cl2),
aral kyl 2)5
5heteroary|(c<12)5heteroaralky|(012)5acyl(012)5
alTkEOXEHSH2T, cddikoe2/, by (et th)treatratin wlippey{ses theSransection of neuron

axons in the subject’s brain or spinal cord.

The method of claim 227, wherein the treatment suppresses the transection of neurites

in the subject’s brain or spinal cord.

The method of claim 227, wherein the treatment suppresses neuronal apoptosis in the

subject’s brain or spinal cord.

The method of claim 227, wherein the treatment stimulates the remyelination of

neuron axons in the subject’s brain or spinal cord.

The method of claim 227, wherein the treatment restores lost function after an MS

attack.
The method of claim 227, wherein the treatment prevents a new MS attack.

The method of claim 227, wherein the treatment prevents a disability resulting from

an MS attack.
The method of claim 227, wherein the subject is a primate.

The method of claim 238, wherein the primate is a human.
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aryl oxy(c<12), aral koxy(c<12), het eroaryl oxy(cl12)5
het er oar al koxy(c<12), t hi oacyl (c<12), al kylSU f011Y1(C12

WQ 200af1298way | sul f onyl (c12) 5al kynyl sul f onyl ( c12) 5pANUS2009/041172

240.

241.

;_a

242.

243,

244,

245.

246.

247.

248.

249.

250.

251.

252.

253.

aryI sul fonyl (c12) 5aral kyl sul fonyl (c12)5

aryl sul fonyl (c<1 or het er par al ky| sul nyl
R R bt ier Ser ST b RGP pisaEcd, DB e preksion of
R;NOBSgenes inhy 3 nﬁiﬁ%ﬁ% ad'ﬂMﬁli's%M t& ﬁ{eosu garct @'ﬁhﬁ‘[%aceutlcally
or al kyl (c<8), al kenyl(c<8),

aﬁﬁtbc(ttyca)nouat ofl dgringrousy acdrediog taamyl c(fé‘&cayns 2- 126
het er oar al kyl (c<8) acyl (c<8), al koxy(c<8),

o e Gy Ry - e Bt R s fiith ip.splly gf » sublect.

Oﬁoﬁﬁﬁ{mﬁé aHPBE feBh © WP Said s'agjec! 8 ‘phaffaceutically effective amount of a

compound of any of claims 2-126.

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 2-126.

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 2-126.
The method of claim 243, wherein the RKD results from a toxic insult.

The method of claim 244, wherein the toxic insult results from an imaging agent or a

drug.

The method of claim 245, wherein the drug is a chemotherapeutic.

The method of claim 243, wherein the RKD results from ischemia/reperfusion injury.
The method of claim 243, wherein the RKD results from diabetes or hypertension.
The method of claim 243, wherein the RKD results from an autoimmune discase.
The method of claim 243, wherein the RKD is chronic RKD.

The method of claim 243, wherein the RKD is acute RKD.

The method of claim 243, wherein the subject has undergone or is undergoing

dialysis.

The method of claim 243, wherein the subject has undergone or is a candidate to

undergo kidney transplant.
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cyano, hydroxy, halo or am no; or al kenyl (c<8),
al kynyl (¢c<8), aryl (c8), heteroaryl (c8), acyl (c8),
W@bdoonssse8) , aryl oxy(c<8), acyloxy(c 8), PCT/US2009/041172

al kyl am no(c<8), arylam no(c 8), am do(c<8), or a
sybstitute ersion of any of .these groups; R3 is:

254 4R st oy e B iR Ly S PRSI o)
aral kyl (c<8), acyl (c<8), or a substituted version of

255. anYie @fetiddeTe ] HMmPIRSwhEEinAhS PAmbidiyeRtimepNvertible in
vivo to hydrogen; provided that R3 is absent when the

gen atomto which it is bound 30 is part of a

OX . . . . .
256. daﬁg meethnshef clpigy 2hbrvisretitiesnbidcats aeey, Fors¢.sloghsenpig, mouse,
t tomto which it is bound is part of a
d%ﬁgpgmggag%' R4 and R5 are each independently
al kyl (c<8) or substituted al kyl (c<8); and WO
5 257. 2000¢6tha8 FGRET WG 0lo8dcddl dd fiRraR6n aatd oRFreatim@ne@elctrance in a subject,

i ndependent | y .hydrogen or hydroxy; wherein t first
S CEpbang pembyRe TS Tad it s Hhbmecruste e Gty gtmount of a
Cedrhp&HdYT a8y 89 Plafhs 218 f ol | owi ng conpound: 5259. A
kit conprising: a conpound of any one of clainms 2-126;
and instructions which conprise one or nore forns of
258. | Af oethad pbmakiapadireicontonnd Hefirpdasp consi sting of
indicating a disease state for which the conpound is
to be admi ni stered, storage informtidh&or Gte
conmpound, dosing information and

22

(@D

10 wherein:
X; and X, are independently:
hydrogen, OR,, NRyR., or SRy, wherein R, and R, are ecach
independently:
hydrogen;
15 alkylc<g), arylcs<s), aralkylc<s), acylc<g), or a substituted
version of any of these groups; or
a substituent convertible in vivo to hydrogen;
provided that Ry, is absent when the atom to which it is bound is
part of a double bond, further provided that when Ry, is
20 absent the atom to which it is bound is part of a double
bond;
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10i nstructions regarding how to adm ni ster the
conpound. 260. The kit according to claim259, wherein

W@ b@IKRIS4€conpri ses the conpound in a nultiple ROBES2009/041172

form 261. An article of manufacture conprising: a

conpoupRd. ny one of clainms 2-126; and 15packagi ng
mat er i SF@?\{P?%Z’.WWQHMH cl e of manufacture according

to claim 26k, .S 8idIndd}Rndaglagi ng material s conprise
a container for housing the conpound. 263. The article

of manuf act ure abzdrdimer ltydradyapm 262, wherein the
contai ner conprisgs,a | abgl indicatjng,one or nore
menbers of the gP@é!bc%n%&5?¥1ﬁgl%faﬂé‘/“3/i‘<§%asélfﬁéqcal% FgFylca
20whi ch t he compound h?tef:o%rﬁﬁ%ﬂ%gm ”'ﬁ&&b%lkﬁj&%,agg acylic<1),

i nformation, dosing inforndtion and/or instruction

regardi ng how to admi aikek@r.ihe colipododc284. Tdeynyloxyc<io),
article of manufacture according to claim261, wherein

the article of manuf aébil@&@onpri geskaxbie<iconpobeieroprylexycsiz),

mul ti pl e dose form heteroaralkoxy(cglz), thioacyl(cglz), alkylsulfonyl(cglg),

alkenylsulfonylc<i2), alkynylsulfonylc<i2),
arylsulfonylc<12), aralkylsulfonylc<i2),
heteroarylsulfonylc<i2), or heteroaralkylsulfonylc<iz),
or a substituted version of any of these groups;
Ry 1s:
hydrogen, cyano, hydroxy, halo, or amino; or
alkyl(c<g), alkenyl(c<g), alkynyl c<s), arylic<s), aralkyl(c<g), heteroaryl c<s),
heteroaralkyl c<s), acylc<s), alkoxy(c<s), aryloxycss),
acyloxy(c<s), alkylaminocsg), arylaminoc<s), amido(<g), or a
substituted version of any of these groups;
R,'is:
cyano, hydroxy, halo or amino; or
alkenyl(c<s), alkynylc<s), arylc<s), heteroarylc<s), acylc<s), alkoxycss),
aryloxycs<g), acyloxycsg), alkylaminoc<g), arylaminogcs),
amido(c<g), or a substituted version of any of these groups;
Rj is:
absent or hydrogen;
alkyl(c<s), aryl(css), aralkylcss), acyl(c<s), or a substituted version of any
of these groups; or
a substituent convertible in vivo to hydrogen;
provided that Rz is absent when the oxygen atom to which it is bound
is part of a double bond, further provided that when Rj is
absent the oxygen atom to which it is bound is part of a double
bond;
R4 and Rs are each independently alkylc<g) or substituted alkylc<g); and
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259.

260.

261.

262.

263.

264.

R and R are each independently hydrogen or hydroxy;
wherein the first step of the synthesis comprises modification of the C-17 amino

group of the following compound:

A kit comprising:

a compound of any one of claims 2-126; 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 259, wherein the kit comprises the compound in a multiple

dose form.

An article of manufacture comprising;:
a compound of any one of claims 2-126; and

packaging materials.

The article of manufacture according to claim 261, wherein the packaging materials

comprise a container for housing the compound.

The article of manufacture according to claim 262, 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 261, wherein the article of manufacture

comprises the compound in a multiple dose form.
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