10

15

20

25

30

WD 2009/ 129546PCT/ US2009/ 041172 DESCRI PTI ON

ANTI OXI DANT | NFLAMVATI ON MODULATORS: OLEANOLI C ACI D
WORRPNVIFUOVES W TH AM NO AND OTHER MODI FI CATI ONSCRUS1009/ (41172

BACKGROUND OF THE | NVENTI ON 5The present application

ool loation Nos 617 0BESGRIPYIOR > ™ 98 *5008 and
ENHDRD Tgﬁﬁf\ﬁﬁf@?ﬁ&aﬁpﬁﬁ&&e Méﬁ%p&ﬁm

idi@(}@ﬁ{erence in their entireties.

ES WITH ANINQ- ANDO THER M‘PQEF MH‘%@S AT C17
generally to the fields of biolog and nedi ci ne. More
10 parti cul ar BACKGROIIND QE THEINVINTION et hods for

the treatnent and reventlon of dlseases éuch as thos
adBo preseE drphigation eiladas itheebancfib ek puedtyita - kel istomal Apphcatlon

Nos. cﬁ‘? INRYL) 'f%h %@rlﬁ% dﬁ 4 61/111 26W13édsi\%é}e%% aNn8008, the entire
I'n récté Seases are associ at e h™
conterdy sf legh hﬁillo@ﬁom’sf ar¢ ifcbgroratdhgreipriyaetes@se in thelrediirges.
di seases such as cancer, atherosclerosis, and
L dFinebehe ThYentiunch were not traditionally viewed as
inflanmmatory conditions. Simlarly, autoimune
dTRE pEBSEntSHEdNtiOR rElARY EBAGHEY & tHRI fidliSeof bi8RIg§.and medicine. More
psoriasis, and nmultiple sclerosis involve
particylpdp gt epcris somngurdirodinectadsifonthe disatstent pd arerentionypf discases
such ag tl?%%g%?s%&a{e'a v?im (%? ?ﬁ%e skrésc‘sl'h %,’1 1%{ Liish f rom
re

unctron o cognition and
onse nj in the |nnune system In
n@ﬁ? qﬁﬁgﬁ?vaAﬂFseases such as Al zheinmer's and
Vvﬁ{klnson S %sease eur al . 20damage i s. orreLé} I f
Y FETPURERG BT PgrT J1S5AYS &fe dsoarTad ystegulation o
inflanM oy NhrloBEHIEY, Qflcylu&h tcﬁééﬁ§essé’lfch BS cAnd e Gt Esclirbdié, Cand  diabetes,
oxi dé synthase One aspect of
which Wﬁﬂeamtairad@mpnaﬁyt\hwm edlueldnamatoty icorditenrat Siyilarly, autoimmune
dlseasg{ gsi{l ?ga anﬁjl ?nzltorsﬁljlc uhé‘lzl prhgﬁ%sa sgrr{ags;/spma%dy auﬁlsigl)%‘ &cl%rgglg involve
inapprofpfdite 2hd dﬂr@hc laeNeltonodf mAaddre JrocsRstsiin dfﬂ:fc{ednf@SIues arising
t1 ssues. Consequently, inhibition of COX-2 is_ 25 knomn
from dyfyncgor of rﬁﬁlrﬁwsw@mﬁ%ﬁsecegnmﬁlﬂ lagdhiesPoBie Aaehadispnethe immune

f riaf
o1 EREAE %) ALTRACI AR 0y B ORLER, o
damagdges antretagsieavith ha,ctiha?tmveﬁ mld‘taghademib nlet/atad écdzetshaﬁ p@-inflammatory

cl ass of cycl opent enone os,a | andins (e.g., 15-
proteipfegic abF@@Pé%ﬁHﬁ@ﬁﬁl é %E§U2) plays a role in

Sb'ngld%%{ Gﬂlniﬂgﬁlrr%rtlﬁﬂ ?sgihre%&ﬂlcﬁ@ﬁ‘ 8f Hfﬂa?ﬂné%{)rg }%rro]setaglandins such as

i nfl ti1on. X-2 is al'so associ at ed
prostaplaodinck,i whowfprcqmdmp eret m@dm@dislﬁy tjreoslzaglle aaydiomygenase (COX-2).

. ., Conse Iy, i.nhibit. i nterf
High RES BT Lise GEshinaniAee At SAnSGpTft iifigoh of COX-2 i
knowP "8 MRULEY rhdh§ E’ﬁﬁ%tbﬁfseﬂp endmMalidY %‘h@da ' rﬁlﬂrﬁb@ & |111n§01'teﬁlt anti-
ti ssues and WO 2009/ 129546PCT/ US2009/ 041172 | eadi ng t

lnﬂanmmu dsugs' @rgol ibeprpfegand ek lcaonrb 4y lfrlmbglnef(}%ﬂ myltbe Recent

onS|b e for the i.ncreased inciden -
resear% Iwg\\;%rgcﬁ %erno sgrgtaeggﬁalltna %a sloef SYS ¢clo %1} %none aroste%gla\l/nedlns (e.g., 15-

deoxy@%‘té?glaﬂd\ﬂl b2, tacit. 5 H@I2) bR a peleiindsmafatihg MR orchestrated resolution of
Cbrtlcoster0|ds anot her inportant class of
inflamggtion; nf CAR¥Bt oF yalew ugsocintd e WitinytheinBrednetian ofsicyelopentenone
r o
prostag%g&ﬁkle gegfugrﬁr 6?@%1%1}[182 S?g X &;Iléﬁl}; gﬁ%rﬁerggxrlgln{% cﬁﬁﬂh&esolutlon of
inflammnioa) pmtaﬁtlallytprbmdtueg thehmvastprc@udncticatte irefiiec t¢llsanftBrues and
the treatnment of certain autoi mune di seases such as
rheumatoid arthritis. However, these conmpounds nust be
adm ni stered by injection,; are not effective in al
patients, and may have severe side effects. |In many
severe forns of inflammtion (e.g., sepsis, acute
pancreatitis), existing drugs are ineffective. In
addltlon currently avallable drugs do not have

- A~ o L,



10

15

20

25

30

25 activity profiles of the known ol eanolic acid

derivatives vary, and in view of the wide variety of
walr®eazsss t hat may be treated with conpounds he@i/Hge009/041172

potent antioxidant and anti-inflammatory effects, it
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conpounds with antioxidant and anti- inflanmatory
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lnﬂm@ﬁ@ ngmgﬁ&$ it is bound is part of a double bond,

further provided that when Rb is absent the atom 15to

whi gdiiep tof jsgntbetit ditEpepeid tanalogs of @ldaheliheeid; haye jbgen shown to be

i FY B i sl bich 6 e ey (B of inaueive

nitric %smfet %&&ﬁa@g (QW%IP)&H& 6T oxsHBS thdutk eﬁa@%@ﬁﬂ{a%éy( &) Hofda er al.

wher ein are i ndependent hydr ogen
(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
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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
rept B RPE| APEH Rt ane rag B Delt 5 Grel PRS-
icosah§@Rbpideg-4asplctamiddnose conpositions WO

2009/ 129546PCT/ US2009/ 041172 fornul ated 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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5 cell, a colon cancer cell, a prostate cancer cell, a

liver cancer cell, a pancreatic cancer cell, a stomach
w@am8e29seel | , a testicular cancer cell, a brai PCHSZIEY/041172
cell, an ovarian cancer cell, a |lynphatic cancer cell

P A L PR JSREE Bt RuBFIR BT

heptarhétﬁ?ltfmm dfoasrmzy 4149 524 §@6Wr8ts%[991 oatzeadlzkm 3 imel Arepent
di stl osure. For 10 exanple, regardlng met hods of

icosahyrepidengtacdnd di2- tl’rﬂuarcsigti]a@ate conpri sing admi ni stering
to the subject a pharmaceutically effective anount of
a1{Ghﬁ@aﬂ@bﬁﬁaRhéa@ﬂéh@ﬂﬂwﬂﬂ@@Ddﬂanmnoﬁhh@nﬁi%edzmay

o ShA L GRe S5 ALEEH R SELEE AL O e P

iamd?ﬁﬁ%ﬁkhlﬁ§§ﬂ@Hﬂ&hﬁﬁmﬁ g&ficond drug, radiotherapy, gene
herapy, and surgery. Such nethods nay further

c Citrl t ¢ t d
BB B R 2R R R 6 b R TR AR
heptardethgl, 14, - dmntlaZ;B Arg,50,6u6m7,8c%ald, IOMZahIZIbh]e’S Kebtanidber ug
or to c cting the tunor cell with the conpound,
wo“*&ﬁ“@%fnta %E PYCa tunor cell with the conpound and
the second. drug at the sane tine. The second drug may,
i hheBrepet disslopwaifwihar provadessrmprinds ot formula:
anti-inflammatory, anti-neoplastic,
anti-proliferative, anti-viral, ﬁs' ¥oelul at ory, or
I mmunosuppr essive. The second drug ng§¥ be an 20
al kyl ati ng agent, androgen receptor pedul at or,
cytoskeletal di sruptor, exﬁrogeﬁ " modul at or,
duct ase

[ nh|b|tor i bitor,
retinoid receptor D '*6r\ i >qgerase inhibitor,
or tyrosine kiQase i |.b|tor13 I'n cerfakg enmbodi nents,
the second drug is§'%s Iuomhgﬁaci

O- Ci SrRf<\N0oi C_as et N G, o jst reti

al | -trans-gt ' id, agnaﬂyc' axi tinib,

bel i nost at, |[ibevaci ¢ &9 t ¢he, bosutinib,

busul fan, cpa [ H Cufb0p|atln car nusti ne,
,1|$.-uo £ ! abx. chl oranmbuci |, cisplatin,
cycloph@sphan1o-, .rablne R'7olacarba2|ne dasatini b
daunor ubi ci n,/dexci t abijne, docetaxel, dol astatin-10,
doxi f | uri di nBs dBsor utR.cin, doxor ubi cin, epi r ubi ciRy),
erl otinib, etoposide, etoposide, gefltlnlb
wherege A iand B reg iIgiemlldEnﬁmblydm(gglarﬁ)Rﬁ, INRbRc, or SRy, wherem Ry, and R are
hexanet hyl nel am ne, ar ubi cj n, sfam de,
cach nqdgpqndry ¥ iy ?ﬁeé‘ce?HW ot 418 Q%@ kﬁﬂ@a@beml(@ﬁe or a substituted

Ver51oh%qac1tngr5ftlheslew' ot Wdédntﬁat ﬁ??@éﬁ%@ﬁt WA B atom to which it is
rlne met hot rexate, m tomycin,
boundnis palx aha doulds bMBi f&’tﬂ}er [pemudadrthht wheinl Ryt is ta,bst@nt the atom to which it is

ni trosoure xal i p] ati pacl it cin,
boundg grap 4 99 le b | fwdf%@mwpﬂQ*Y%%, h?’ule tARIRP:eor alkylcss),

alken;% 5 o?(ig C(%%’Ig'&,f‘%%i(g%ﬁ atrélk%&};)%gﬁe&’&ﬁ\ﬁ@ H%%%ﬁ%l(m), acyl(c<s),

t anox ten
alkox k)9 pﬁ@ﬁ)xy{ckg%Ald@ﬂbﬂﬁgg)VQlEQﬁﬁﬁﬂo’%&%ﬂ62&%41{&&%9@)9/ QAHbLS), or a
t opot ecan, , trastuzumab, tretinoin, trichostatin
substifatedy xpsioni ef asy dbf hase wrupsn Ry isn doemi bydrosynphale taramino; or
ncri tlng V|nd si ne,, or Vvinorel bine.

ket Sy aTbiRGeor Bravent MG oSt i Ao, Hloxy(can,

Tordyih: La&ido CQIRANSAT AarmiR} £ Q%’&’%t{n%ﬂeﬂgz f f
acyogﬁ{ﬁ)ni ear |1n0§§8<t%o ?}Ee SHSEC‘QE%C% a C%r?ﬁaceutl cal yerSlon on Ao

these efdupst IRyeisambsmt oof h}&irdigenc; aiipdung afldbe aperlbﬁ@ngt), acylcss), or a
di scl osure are al so contenpl ated. The di sease may be,
for exanple, lupus or rheypatoid arthritis. The
di sease may be an inflammtory bowel disease, such as
Crohn's disease or ulcerative colitis. The disease
with an inflammatory conponent may be a cardi ovascul ar
disease The dlsease mnth an |nflannatory conponent

1 . o A 1 .
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20 rem tting secondary progressive or progressive

rel apsing Ms. The subject may be, for exanple, a
W@eriowarss46 The subj ect may be a human. | NPCT/US2009/041172

particul ar enbodi ments of nethods of treating or

substi ge%\r;}?er}éllpﬂ %f %&?heq% i tgedsg ?g%ﬂ@)rs? Eglr éﬁ%vqé%ig Sﬁ Blg gs abssélliltblx/%gltl the oxygen

atom BRAKERA Vb AL Yarebf £8EIDIELAD lf'ﬁﬁhe%maqcfeemmn% it BBsent the
present disclosure, the treatnent suppresses the

oxyged atrelta whichahis2Buod ispeur ofdouble h@ds Rajaed Rs ardeaghnndsipendently

pi nal cer di nmen the, tre nt
oty G g BB kP S A e eRdp ol By doen or hydroxy,
or salt@rgéfégd Bdates, Jol@itds! ﬁﬁ{o‘ﬁf‘eﬁ orH a@?s%fh%rstth@re&f ansection
neuron axons in the subject's brain or spinal cord.

| hl ereticWanrenebadodente rgardinghe ccnmletamdmftfomp@ (169sRs it Inglrogen. In

.tra cti of. neurites in th ct's n o )
certair, KARGERERRTRip Ot R eeliPipeamoRiRas yiBrdth Kyl Sheent. 1n certain
embo&RRMs © $HE%iMN &Y 9 M3trode@ PnO&driin Bmbb@infeuby] Q\iHereSn Blic@bénd joining

or 30 spinal cord. In certain enbodi nments,

carbon ﬂ@@ﬂrﬁ@fhons?t isntuautde berd Tneeytain; arhodinerss, waleqlwlerfhek@m%wmmg
or spinal cord. In certain
CMbmggﬁ%%?%§§$gf EﬂingkgggﬁEnt restores |ost function
afd partiana\dmtaidiracks, thacaesduat of érbadt (Enissfurthdralefined as:
treatment prevents a new M5 attack. In certain
enbodi nents, the treatnment prevg@ts a disability
resulting froman Ms attack, WO~
2009/ 129546PCT/ US2009/ 0411742 One general aspect
of the present disclosure K ates a net hod of
treating or preveg. ; 3y der Nehar act eri zed by
over expressi on of | os SZiA a subPect, conprising
admnistering to the et a pharmaceutically
ef fective amount of anound of the present
di scl osure. 5Anot her general aspect of the pr esent
di.scl osure contenpl ates a ngthod of |t|

or saltf NG SIS PUPES o W SRR FSHe TR gpbagiments, the
followdhPpRGEulac@mouid RcoAtiMmpliedering to said subject a
pharmaceutically effective amount of a compound of the
present disclosure. Yet aQ@t her general nethod
M| at es a met hod of
characteri zed by

treating or preventing a di
over expressi on of COX-2 g; 10 subject,
conpri sing adm ni ' teject a
phar maceutical ly ef e gaodnt of “@onpound of the
present disclosure. fet hods of treating
renal / ki dney di sedde [Rh in a subject, conprising
adm nistering to the subject a pharmaceutically
ef fective anmount of a conmpound of the present

or saltyfhresadsandesubstentiplly dres dinne piprenertival ispaery tgreghat ent
Application 12/352,473, which is 15 incorporated by
reference herein inits entirety. The RKD may result
from for exanple, a toxic insult. The toxic insult
may result from for exanple, an imagi ng agent or a
drug. The drug may be a chenot herapeutic, for exanple.
The RKD may result fromischem a/reperfusion injury,
in certain enbodinents. In certain enbodi nents, the
RKD results from di abetes or hypertensi on. The RKD may
result from an autoi nmune di sease. 20 The RKD nmay be
further defined as chronic RKD, or acute RKD. In
certain nethods of treating renal/kidney di sease (RKD)
in a subject, conprising adm nistering to the subject
a pharmaceutically effective anount of a conpound of
the present disclosure, the subject has undergone or
is undergoing dialysis. In certain enbodi nents, the
subj ect has undergone or is a candidate to undergo
ki dney transplant. The 25 subject may be a prinate.
The prlnate may be a hunan The subject in thls or any
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al kOXY(C<12), al kenyl oxy(c12), al kYnYl oxY(c12), ar Yl oxY(c
12), aral koxy(c<12),

wagmenzasear yl oxy(cl2), het er oaral koxy(c12), t hi oPCT/US2009/041172
acyl (c<12), aIkyIsquonyI(ch) al kel I y1SU f OnYl (C12) 5

| kYnYLSU f 011yl ( CL | L (ce12).
a %?}Pl?%ﬁ#?tg@}gmm ggg{ll g%j:lf(tgﬁﬁ%s&@ilﬁ)é cgmpound of the

jfonnu[;,gteroaralkylsulfonyl(c<12) or a substituted version
of any of these groups; Rl' is: hydrogen, cyano,
hydr oxy, halo, or amno; or alkyl (gg8), @hgenyl(c<8),
al kynyl (¢c<8), aryl (c<8), aral kyl (c<8)})
het eroaryl (c<8), heteroaral kyl (c<8), asyl (c<8),
al koxy(c<8), 15 aryl oxy(c<8 S
al kyl am no(c<8), aryl am no(
substituted version of any
cyano, hydroxy, halo or a
al kynyl (c<8), arwl(c<8)"
al koxy(c<8), aryloxy&g;Sb
alkylan1no(c<8)
substitu
absent hy
aral kyN c<8)T
any of tXese 20 gro .;
in vivo t& hydrogen: =prsitded
the oxygen atom/Ad which it is bound is part of a
doubl e bond, f &P
the oxygen atomto whiciéit is bound is part 6KIIa

doubl e bond; R4 _and R5 are_each independently
wherey: 12§n| I(Séwéjog@% QBbsNRplﬁq &4 Seﬂbkwh%as}% ageh ReREC saeh meependently:

ende r
ol 5D ST IS SOSHOE 0RE  g e
group@fortﬂﬂ@vl&d thatl K, M‘tﬂ@nt@ﬁlﬁbﬁﬁh@fatohhm f)vthicth’tMsﬂﬂ)uﬁ@ rmparﬂ df a double

WD 2009/ 129546PCT/ US2009/ 041172 ts are al s
bond, &igthes pistvited dhiyvhonedlng? awnt thajaten Bsiihish ﬂsla @ﬁm&sls@aﬁ |0tf a double

o SETP 3, A EETRRHIL B DA 26 BBHLEL Ao,

aryl(c48pfamm(d<gn heRk@EYIRds f hefrdah@k@f-o4p a@}ﬂﬁ%l) Shikbgy k), aryloxy(c<g),
I ndi cating a disease state for which e 5 conmpound Is

acyloXy@g<k)e abkgthimingt 2y edylaminorageammoernnoi ersubsitutetheversion of any of
npound, .dosi ng i nf ion and instructions
these giaghy g o RN AU IS MU R @l zoiggd Ro and
r
PSR QRORRUSEA it S ASEOISLE, g omer

or optmablsmnersdhesodfosure contenpl ate articles of

n r For exa an article of. f.act }
B EDad RS Samity FOIRES GOBRES ok coy ey gnd Ry is
absen NG RAGIHAGHRGIFBAS TEBkding LR pPAdsahipgishiBies z!ufﬂJ 1§5 Q@;yand Rs are

conprise a container for housing the conpound
cach oelepeidentyriadkiylpent s Fol hexaopht, aR nemdnRy mengmhsawﬂhérnlceﬂmn
i .ndi cati ng.one or nore nenber

xaml a | abel e
embmﬁmaﬁﬁ 38&?(%1& GRpodimentyfegatiing cpmpndy CORRFINAL ¢ eand "% R and

R; aré’ QAROHNH: %ech t ¢ Rertaf iniiodlRERd reg%hﬁﬁg"gﬁmbﬂﬁﬁsn&;n’lﬁﬁmg a bond
dosi ng informati on and/ or instructions regard

ba“@@mcah@nﬂﬁ%ﬁn§ﬂ8tWGboodwnmmgCMbnndéwnépmbemﬁ&dunsn@sbond

t i.cle.of.15 uf act ur

ot im0t of R EALHE By RERARD as:
the i nvention provides conpounds that may prevent
and/or treat diseases or disorders whose pathol ogy

i nvol ves oxidative stress, inflammation, and/or
dysregul ation of inflammtory signaling pathways. In
sonme vari ations, the di seases or disorders can be
characteri zed by over expreggsion of inducible nitric
oxi de synthase (i NOS) 20 and/or inducible

cycl ooxygenase (COX-2) in affected tissues. In sone
vari ations, the diseases or disorders can be
characterlzed by overproductlon of reactlve ~oxygen

. I T




WO 2009/ 129546PCT/ US2009/ 041172 O 0 Nr CH3 NCO CH3 i | 00

H 63245 (402-41) O 10 NCOO FI' SCH3 ow 63175 (402-19)
W@W0PA2Gks s3 NC so NOOO NH S2 ow -, 1-1 63215PCH0S2068)41172

63193 (402-36) 0 O

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

following particular compound is contemplated:

5  or salts thereof, and substantially free from other optical isomers thereof.
Another general aspect of the present disclosure contemplates a compound of the

formula:

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



02 02 NC100 NFI'S ow NCCS H- SCF3 0~ - -
---,1-1 63243 (402-30) 63247 (404-43) 002 002
WONZD9/12458Ph 0* 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:

26



NC100 HS ow 1  ---,1-1 ---,1-1 63192 (402-39)
63187 (402-31) OO 0 NHAC NCO NCOO NH ow CH3 e*
WO 2009/129546 PCT/US2009/041172

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.

27
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--,1-1 63170 (402-15) 63189 (402-38) VO
2009/ 129546PCT/ US2009/ 041172 * NC NH ow ---, H 63183
W@ 20942836 * 00 NH NC ow --, H 63246 (402-42) NO/US2009/041172

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
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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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3010 carbon atons)). The term "al kyl " mhen used
wi thout the "substituted" nodifier refers to a

non- aromati ¢ nonoval ent group with a saturated carbon
atom as the point of attachnent, a linear WO

2009/ 129546PCT/ US2009/ 0413¢2 or branched, cyclo,
cyclic or acyclic structure, no carbon- carbon doubl e
or triple bonds, and no atons other than carbon and
hydrogen. The groups, -CH3 (M), -CH2CH3 (Et),
CHQCHQCHG (n Pr), -CH(CH3)2 (|so Pr) -CH(CH2) 2

I L OIS 2N 1S 2SN 1S N S ~ 17 N IS\ N IS SN S




CH2COH, -CH2C1, -CH2Br, -CH2SH, -CF3, -CH2CN,
-CH2C(0)H, -CH2C(0)0H, CH2C(0)0CH3, -CH2C(0) NH2,
WO GHITEBINHCH3, - CH2C(0) CH3, -CH20CH3, CH2COCHXUHB$2009/041172
- CH20C( 0) CH3, -CH2NH2, - CH2NHCH3, - CH2N( CHS) 2,

CH2CH2C1 CH2CH2 O CH2CER

CH2
SRz o, A\ I =a > pe Sz

-CHQCHQNHCCQO;‘ 3)3, and 15- CH2Si (CH3) 3.
" n Bsed w thout the "sﬂbst

nodi fi er of £ tofla non- [aromatic ' Egggli:j
wher ej nf| tyhe Mﬁﬂ{ggmmpisau t

NG~ Eond “Nr“one or slatV&r
t ( (s) of attachnent|, a |
@yc)o: Cyclic or acyclic sftroctyke, ~No carbon- carbon

do bF@ or triple bonds, and no atohs ot her than 20

car boneargl @aganegen. The groups, QHQ49(mg1hyﬂene)
- CH2CHR- -r}DrYr}n\oryp- CHoCH2CH2- _and --liss -

alkanediyl groups. The
refers to a non-aromatic
kynediyl group is
r two saturated
(s) of{_at fachnment, a linear
d ic or acychMc @Wructure no
carbon- 25 caft pl e or triple bonds, and at | east
one atom i ndependently sel ected fromthe group
consisting of N 0, k3;ddwoBi0oy!, Si, P, and S. The
foll ow ng groups are non- Q|n1t?nq exanples of

tern1"subst|tuted al kaned
nonoval ent group, -'eir
attached with two a
car bon at on{i€
or branched,

substituted al kanedi yl grQsps: CH(F) - CF2-,

-CH(Cl)-, -CH(OH) -, ) -, and CgCH(C1)-. The
term "al kenyl " when | ] h ubstltuted"
nodifier refers to r-ovgﬁsb oup with a

nonar onat i ¢ He int of attachnment, a

¢yel 0, cyclic or acyclic
structure, as ne nonaromati c carbon-carbon
doubl e bond, “gar bon-carbon triple bonds, and no

atons ot her than cargggﬁgqgggydrogen. Non- limting

li near or bra

exanpl es of al kenyl ude: - CHECH2 (vinyl),
(4 2009/ 129540HCI7 US20097 041174
2CH=CH2 (al lyl), -CH2Q &3, and

Lh a [nonar omat i

NED i _ nﬂg{? at Jeeas @@ o%tii\/
jo11_doubl e Bonhd,| no .ﬂ.‘@ 1bon tripl

i near or branche , G clic or acyclic
, and at least one &o i ndependent |y
selected fromthe group consisting of N, 0, F, O, Br

I, Si, OPl784182-S3) The groups, - CH=CHB! BB EHERDL and

—CH=CHBr,—are TOR= Hmti g exanptes of —subs{ituted

al kenyl The term "al kenedi yl " en used
wi thout ti "$ubdtituted" |odifier refg

non- ar onMpt M Gl ent group, wherein edi yl
QEoup i dNHGeMet wo| a- NHCO,EL

braknched, Jcycl o, cyclic or| acyc J
ofe foparomati c carbon- carpon doyf ,
car bon-carbon triple bonds, and no “at oms ot her than

carbon6éﬁﬁ(ﬁ9§ﬂégen The ¢ gr oups, Cﬁ&ﬂﬁ%40213)

1= ; and H—are o=+t

exanpl es of alkenedlyl groups. The

e e i a HoAWal D _ f‘l I_f‘l e} | I
—C (o)
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term"substituted al kenediyl" refers to a non-aromatic

di val ent group, wherein the alkenediyl 15 group is
W@eGoaatrsde Wit h two a-bonds, with two carbon atRemEUSRH09/041172

poi nts of attachnent, a |linear or branched, cyclo,

evel i o Ar Aanunl A ot r it nir At | Anct naAa
CYy T T 0Oty ty T Ct—Struoutturit—atr—1Ctast ohe—~h

car bon- Jdoubl e bond, tri
bonds, ene at Y
i
ngHgr
NCg ubstltuted al

2 -0sed without the "sub 2
sHoval ent group with a nonar én#lti ¢ carbon at om as

the popgigaloanupchment, a |inear og3iogaghes) cyclo,
cyclic or acyclic structurje, at | east one

car bon- car bo teiple d,| and no atons ot her\than

car bon ary frQgen. groups, -CCH, - <, CCC6H5

and CHz2( reononfFlimting exanpl es [pf & nyl

groups < iﬁub ituted al kynyl " ¢ S to a
NEONoY A& i tR a nonar ongg | } 45 the

po attachnent and at| | east Q ar bon

5 cyclic or
'Honrlndependently
sel ect ed frontthe group consisting of N, O, F, d, Br,

I, Si, 6@14AH92§0)The gr oup, -CCSi(Cﬁ@P§(4@%6Q

mon- Mty exypt e of a [substitutred atkynyt{gF oup.

"substitut & fier reflers to a non-
di val ent groyp,~herein the al kynediyl

attacheg ] Nabonds,| with two _car | oS
pOi chrentoa | ijnear 1 {,:eycl o,

cyc br_gcyclic structure, at™least:

ca? garbon triple bond,| and n0o ayQps other than

carbon and hydrogen. The MO

R2009/ 041172 groups, -CC,
non-limting exanpl eg o

al kynedi yl d \ The terjm "substitute yl"
refers to ﬁm tic divalent group |_tlte
al kyne Jreup 8! attached with 8 wi t'h
two C t ens a? poi nts| of att ,Za Irnear or

brggched:~eycl o, cycllc or| acyed ! ture, at |east
one ca oUn carbon 5 tripl el bond, dgHat | east one aton
i UcpTciliuc V C-C cU U c Ul UUP U i i S U “

0, F, d, Br, IXSi, P, and S. The groups -CCORH and
- CCHCH(C1) § arrblirritrng exanpl es of ub ted
NS

al kynedi y d The term, “aryl”
W t hout t (DItLH-ted" m)dlf| refe
nong .-p wth an aronantc\ 5 as the

poiat ol ltachnent sai d |carbon g ) ng 10 part
of"a ~}$ nmenber ed aronatic ring Sftrygture wherein the
ring atons are all carbon,| and wherein the nonoval ent

group consists of no atons other than carbon and
hydrogen. Non-limting exanples of aryl groups include
phenyl (Ph), nethyl phenyl, (dinethyl)phenyl,

- C6H4CH2CH3 (et hyl phenyl ), - C6HACH2CH2CH3

(propyl phenyl), -C6HACH(CH3)2, C6HACH(CH2) 2,
C6H3( CH3) CH2CH3 (et hyl et hyl phenyl ) 5 C6HACH CH2
(vinyl phenyl) 5 15 - C6H4CH=CHCH3, - C6H4CCH,

- C6H4CCCH3, napht hyl, and the nonoval ent group derived
from bi phenyl. The term"substituted aryl"” refers to a
nmonoval ent group with an gpomatic carbon atomas the
poi nt of attachnent, said carbon atomform ng part of
a six-menbered aromatic ring structure wherein the
ring atons are all carbon, and wherein the nonoval ent
group further has at Ieast one atontlndependently



WO 2009/ 129546PCT/ US2009/ 041172 The term "substituted

arenediyl" refers to a divalent group, wherein the
wW@e@pezhisyd group is attached with two a- bonds, PEU/USRODM®1172

aronatic carbon atoms as points of attachment, said

carhnn At fn noy nNnart+ ~f ad

one_nr a v_imrhny
cafrpoh—atohs—+oerm Hg—pPpar t— 10— Ot —"5n Fofre—Stx—hehberea

aromatic ringq $tructure(s), wherein the ri Ag-atons

are all nd wherei|n the divale further
has at om 5i ndependently se romthe
group CQ LDerd, F, 4, bBr i L. 2Rd

nEhe 'c when usled Wt HNi t Giled

nmod eiers to the nonpval en
5.

P

-k | -aryl, in which theO/‘ e [ and
gry are each used in a manner “cofsiHst ent with the
definitio ovi ded abovel Non-limti xanpl es of
aral kyl s ggegiphenylnethyl (benzyl , 522%
T-phenyl-ethyl, 2-phenyl-efhyl, |ndeny| and _ _

2, 3-di hydr o- 15 |ndenyl provi ded that inden\ and
2,3-dihydrm-| are on s [
far as the oo' attach

t he satu :

NSed-w sti uted

kanedlyl and th
Nofi-bHhyaiei ng exanpl es of s
(3-c IHrophenyl) met hyl , p“

(phenylcarbo(%hnethyl), 2-lchl or o- 2- phen % - ethyl,
chr omanyl © ere the poijnt of attach is one of

thesaturated carbon—atons, —and tetrahydroguinotimyt
where the poi\gt of attachnent is one of the gaturated
at ons. The term "heteroaryl” ¥
t he ‘"Onn ifier| refers to a i
Carlpon atom or pi
.tmachnent sjai d ﬁgrbon a
'ng part of an arjomatic 0 S5t
| east 20 one of| the rj :
¢h or sulfur, and wherlein t®e 'agovalent group
consi sts of no atons other| than carbon, hydrogen,
aromati c @BZ6ogen, aromatilc oxygen and63¥2nat i c

acrldlnyl fur&eyl, im dazpi m dazolyl,

|n1dazoprazoI i m dazopyri di nyl,

I m dazopyrjj m | © i ndolyl, indazoli 0

nmet hyl py aﬂol ', phenylimda eryICH
VAl _ Q1,25 pyrazinyl, NHT N °
qui . Zqui noxal i nyl, [t et raupaoy nyl, H

YelVea r|a2|nyl pyrrolopyr' \
pyrrokprrlntdlnyI pyrrol jopyra Ty
pyrrol otriazinyl, pyrroI0|n1dazonI chromenyl (where
t he point6ggzpttachnent i s| one of the esyyati c at ons),

the aromatic atons). The term&substituted heteroaryl”
refers to a nonoval ent group Wit h an aromatic carbon
atom or nitrogen atom asj 30 @ goi nt of attachnent,
sai d carbon atom or

aromatic ring gkruct
ring atoms is nit

t he nonoval ent g

I ndependent |y sel eg
2009/ 129546PCT/ US2009/ 041172 consi sting of
non-aromati c nitrogen, ﬁ@ﬁﬂ%ronatlc oxygen, non

ni o forming part of an
qi at 9 east one of the
r @ubfur and wherein

has at | east one atom

arofratt+ec—suHur—F—C€&——Br—+—S———and—+- The
term "heteroarenediyl" whgp used wi thout the
"substituted” nodifier refers to a divalent group
wherein the heteroarenediyl group is attached with two
a-bonds, with an 5 aromatic carbon atom or nitrogen

aton1as t he p0|nt of attachnent sald carbon atom or

o o, ey - o
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25 are not carbon or hydrogen, beyond the oxygen atom
of the carbonyl group. The groups, CHO -C(0)CH3

W@ awensds4e Ac), -C(0)CH2CH3, - C(0) CH2CH2CHS, PCT/US2009/041172
-C(0)CH(CH3) 25 C(0)CH(CH2)2, C(0)CeH5, C(0)C6HACHS,

OIS P Bl A G BT 1 (G gyt SFrimraP - UGEgTo apparen

from thB 5 ESWihe d%fageemaﬁl fon. bwshbmdn&t udeRtd R hb@e%ro’thﬁf’the detailed
sometimes referred to as "al kyl carbonyl” and "aryl 30

descrlpfanb ang| theg swpfg: cXhmplesr mhilsu belidating e&peaxﬁyal emfoedlare@ts of the
W th car.bon at om

1nventbqno l%enggv%{\{ ﬂbéle g/tgy g{fo gﬁstgattlpg Cq%% nstmcef W{OH% c% I(]ﬁ?ls ﬁaéld rno é(lkicatlons

withinl thB8@1rit @hd BESRCHRUc i6yation vl Hebém® ap@eytltb Ghose skilled in the art
structure, further having at |east one atom in

from thigciotailsd degcriptien oNgighrt WM DIg BBL B9 8 A8HTTIaUSo BNk FRgribed to
0 r d e e
one p&g’l{tlg%llgre g%?s%blgo%%ﬁr &?e%ﬁ?tﬁ% {%rb%lrll?(Otla,%AOSIB%lglggi ftd’a %g&té& generic
formulthe groups, -C(0)CH2CF3, -CO2H (car boxyl ), -CO2CH3
(et hyl car box RY' . -02C6HS5,
CORCH( CH3) BRIFIODES AW NG
NHCH3, 0 NHCH2CH3 C(]\IHCH CH3) 2
?&{N%ﬁéﬁ(vepe)dzacv(v@és oy op) jof the @W&ﬂ@%@icaﬁww pfgdjncluded to
e
furthef b IWARE Qloip 25 qﬂwﬁ@%&lé@% ouBE B be bettr
underdoyd By eficrompeas 965 pf ihlel;e cﬂmwhtgs 1h combmdtidrowith Itet databedydescription
car bonyl.' groups. . The term "al kyl i dene" when
OfSpeﬁzlé&”%fiﬁ%‘%‘[t Rfﬁ%@n‘%ﬁlﬁ uted" nodifier refers to the
dFY@5 £ 113494RH A9 ZSRN nhikiieh S MNDNPrétleyibhd e@ﬁ“@@rupniaérophages
attached with one a-bond and one it- 10 bond, in which
were IReﬂmdte&WlﬁrléMStﬁdeIp@ngemwaylohg/mQt@mtlom KaNT) foo2 HRugsnthen treated

th t alkanediyl, . .
with ﬁoﬂg@#ﬁkyn% SIARHES NF BREHRRGN L7 i RUREY etepined wsing the
GriessTelit 5 PRBbilite ks detefhiRkd usihR eV S BN Feageubst i t ut ed

al kyl i ene” refers to the group =CRR , wherein the
afka! sdlefpPeith SN ARbRd 1%&&1(9{19%’\@%1!17 ARfsORBcrophages
7c-bond, in which R and R are iIndependently hydrogen,

were Iabklyehted ol bours it catripphindsart thR indidatRtl camaentratioen and subsequently

simulg B0V HECH o R et o st Er gt amENGRSELR o8 Byos were

quantifibé Yy G CIRaﬁBJ @r&hﬁ@r&ﬁk@ﬂottﬁ@ %Hl@fe tr&Quitdde NS Bfiinudated sample
substltut ed al kanedi The term "al kox when used

whichwyastipgmakizes to gumebuo nyult eYaluppericfaveragesedieduplicae PRE gppesigns, cach

ich Ris an alkyl, as that termis defined
Wltht%wa{e W%n limting exanpl es of al koxy groups include:

oBICo3e i o VA POENG ey AR EET RO hstrophages

were pré#RRafel] ok Rk mlﬁ)éon?ﬁﬁﬁ[ssat 12 ih#iRatddl @bRentratidRs ahfl subsequently
which Ris a substituted al kyl, as that termis

stimulgisflj vkl 18bag/ml LEdY f@jzampqtcbiltlonal m?, mBNA levels of iINOS were
quantif I%Leji?sot I @%@S n8| gxﬁ?/\%n |r§l§§}VG tq, the Yehlclc; ?reat)éd Irggs(sbﬁl’uﬁed sample
which' v{?&trﬁﬁﬂaﬁwd%)a \;alueh@ﬂ ervaliad &@)ﬁyeragmbf c&tp}ibaw'cR whétions, each
used WIthOUt the "substituted" 25 nodifier, refers to
Wltht@PIéﬁ@ﬁ‘swe fined as -OR in which Ris alkenyl,
aI k ng_f aryl, aral kyl, heteroaryl, heteroar aI kyl and

Sunpeessioal of INGS nRNA indneiomr BAd’%i%’émoal@@mcmphages
were pre- ﬁe%tae?)é?(rg Iétu&se gft lrcggs;n 81:111%( srn% X%laarﬁg ¥8 oé%ti% S e% sﬁ%’sbquently
stimulatedr @ftieris h%nﬂ hm\@r fou in- ﬁ-&mdﬂal \mhh@hs R mRNS\u bsvist ot BI0S were

al kenyl , ynyl, aryl, aral kyl, heteroaryl,

het er oar al kyl and acyl, respectively. 30The term
"al kyl am no" when used wi yhout the "substituted"
nodifier refers to the group -NHR, in which Ris an
al kyl, as that termis defined above. Non-limting
exanpl es of al kyl ami no groups include: -NHCHS,

- NHCHZCH3 - NHCH2CHZCH3 - NHCH( CH3) 25 NHCH( CH2) 2,

M 1N 1S 2N 17 721 1 7~ 1 17 N1 WS\ 2N 1S 2N S ~ N\ - N AN
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The term "di al kyl am no" when used w t hout the
"substituted” nodifier refers to the 5 group -NRR, in
waieh2R4@nd R can be the same or different ab&yUS2009/041172

groups, or Rand R can be taken together to represent

auan g Ty T e e S T B S ot (R Rgmulared sample

whichRWds'REMAIAHAFa Jﬂ% o m v§m %%rmlag@s & d Oﬁh@étlﬂ’meaalons each

roups include: -

with tapi{a@2@HB) 2, N—Pyrrolldlnyl and Npi peridinyl. The

term "substituted dialkylanino" refers to the group

- NRES, 38-40.iNQ@$ WResterah BIot it W26¢7tlheu$eanacmphages. Cells were

di fferent supstituted alkyl groups,, K one Ror R is
pretregigd by gompawisias 06 oie Fori%g ry fpdewed by dd gpkrymsiu%wn@y IFNy (20
ng/ml ?nd R can be taken together to represent a

Substituted al kanediyl with two or nore saturated

ﬁieég n4f:1§‘£) n§up teSJl ﬁf I]P‘éé?lrps uc@@koxyamﬁﬁggph%%}ﬁgoﬁo HeLa cells

ni tTogen

were tr@!téﬂemth IWVIRO or th@hﬂiﬂd?byédaéﬁﬂi}%unds ar Y LI houk® and subsequently
“aral kyl am no", "heteroaryl am no",

Stlmulah?ét\élﬂ@)a?ﬂang@ylll AhienBr, 1 Saminuted. k PhesphpoyieduSiTAFS abfotal STAT3

levels ﬂasa%4nﬁhe §bﬁ|Uﬂed nodifier, refers to
groups,” det 3 in which Ris alkoxy,

hhfér%ia;laﬁ‘@? ”-%qf&iériﬁ@ﬁ Aoy 43 FuBA-V-435 man metanoma

cells WERIRatc8NWIBL d618cIdgDMISU) 8P B EndifatB RombButds N deaBI@tions for
of an arylam no group is -NHC6H5. Wien any of the

16 howrer K- élnk%Nﬁdﬂveis)wem qenifiedivieg qHER;anW@m pomapiged relative to a

ar a 0,/het eroar
DM BT P Eples P P Y R SHRT AR uplicais ey HHO- 43C:
MDAlMB B30 1b @ theated twithet&ide {DMSB) & GYAndiNMEY coMpounds at 400
which R is substituted al kox al kenyl , alkyné|y aryl
f

nM fogr14) haprrs.  FY-ér SR/ andhagtiy @ra?/eam kptelsafiere sk lawmnoblottmg

t The term "am do" (acyl am no), when
ACUHE%i%F%Ti%g&XgCwﬁ“ﬂsubst|tuted nmodi fier, refers to the

SRS A ol V7 el 3PS e G ios. 4. 43

C, 46R%Y 43R0 0 Vad AUPIB.$3 5 N SERomYBan \Lé}% trte%mm &é%dles(DMSO)
used with the "substituted® nodifier, it refers

or thegndicgted cafapdundsl (409 sNMHRr liorhamis. cHORI, ithiosedosin ltedumlse 1 (TrxR1),

ond 2 e R SRR I r BT g R and

were ﬁmﬁﬁ?&f iolditedo @@M@(ﬁfr@éﬂ&ﬁsaﬂm@ rﬁnefnnf)arﬁlléfy hald3Qre averages of
when used w thout the "substituted” nodifier refers to

duplicateewsls. glfl&ﬁp HNR, 46khet E)n MARA MRy ndatle weroutpeated with vehicle

(DMS?)tg o&ﬁheépﬂ ?.ted 8@1?15?]1&@5 tagg%? {ﬁgl fggi ? é@.&‘?gm é,l "Prx\fﬂi a%g aBtin protein

levels M hssagzetdltfyqnﬁmmal ﬁf al kyl'im no_groups include:
NCHB —NCHZCHB and cycl ohexyl. The term

t@shst ] 1%&‘%?4‘ HO DO e £4F t@cshq:lgrsou% 8R MDA-MB-435
ereln t mno group 1s attache
cells »@erbmdteawdtmmlclmmm/om%mmusa@eeﬂm 1% nM for 16 hours.

c-bond, in which Ris a substituted al k as t hat
HO- Lt ik sanéevrﬁf?@dmé@%elevq%weé@(&lﬁﬁrt died lmq%@p‘&sam ¢ were normalized

{
relatlvt%gp rsfds bMa)lsit(E_en %llﬂlglﬁ%n Qf %ﬂﬁﬂlsl mVﬁ%l,¢§5{9 A\%Fa{g\r{ﬁ ro]g,la,ﬁphcate wells.
FIGS.' aarml koD FWIDO MDAGMBF%r yéllsnwm treated Wlth Vehlcle (DMSO) or the

1ndlca% te (}Q%IEH%%{I llé m nofqr ai{%h%%lrs ?/.rlfn—ll((j}m]l 1n "gl;ler @‘f(ﬂggmt Igoteln levels were

éﬂ RSnufdBidigd as =NR, wherein the al kylimno group
assay ]ggttdéhedigﬁ$h one a-bond and one 7c-bond, in which

R i s al kenyl, alkynyl, aryk, aralkyl, heteroaryl,

het eroaral kyl and acyl, respectively, as those terns
are defined above. Wien any of the terns al kenylim no,
al kynylimno, arylimno, aralkylimno and acylimno is
nodi fied by "substituted,"” it refers to the group NR

o T
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S-cycl opentyl, and -S-cycl ohexyl. The term

"substituted alkylthio" refers to the group 25-SR, in
w2944 s a substituted al kyl, as that termPGI/US2009/041172

defi ned above. For exanple SCH2CF3 is a

B inBr ke h-ShAR peierisa ot ik iesols X Mouse Brain

than C@Iﬁi)J‘E’A t(|fi‘P031,9) r@-elr I SA S Rt elth'%?@@ﬁ Qﬁr@)lok%gk@ &iet, of either

and "acylth when used w thout the "substituted
TP-31fodi TR-600 f®re$ &rdays.cangr BRI pevelsdlief the dains of SR, mice wirecmalzed by

' k a ar al k 30 het er oaryl ,
vomnae e §EPies P S by 0ol b 70t hose {er ms

are def DESCRIPOIMON WEILIFUSTRA TIVE ERMBODAVEENTYS t hi 0,

alkynylthlo arylthio, aralkylthio, heteroarylthlo

hete oa kyl thio, and acylthio is nodifie
gﬁ?iﬂ?@ﬁn arpy f WbFéngFol?ﬁbcﬂ@Bﬂ%lSSN”H ﬁ“ﬁﬁ#@ﬂtﬁnd anti-
inﬂarr &?gﬁ& bt ohel oS ! theﬁ'?l lrﬂ(a}ﬁﬂfélctur@ %l m@R s H¥! their use, including
teroaryl, heteroaral kyl and acyl’, respectively. VO
ﬁnthQ@@mmm@954©P@mwuszﬁogﬁmﬁm&ﬂ2 The term "t hi oacyl "
when used without the "substituted" nodifier refers to
I. aDefinbloakent group with a carbon atom of a
t hi ocarbonyl group as the point of attachnent, further
hayiusgd acteiim)edrd@gell arahedH; ¢igdroxy Cyehne —OH; 8oy 6T incans =0;
. . Sstructure, further_ haying no addltlonal atons that are
halo’n gicapsy inglshenstently db genl, B¥yBhalt Mmigal fasanat oWhlaf(sqehpelow for

deﬁmﬁ%s @%&&ﬁﬁ%ﬁmﬁéﬁg Cﬁé] Yo, %‘?g]{%%%%droxyamlno means

~NHGH; S)lﬁtﬂocm@)am @@(33 CBiBo 1(¢B) @eﬂao}sae bEYoS) mi—ldéﬁﬂﬁ@bﬁ, of groups

contalgﬁng?{% etgr(rB IP,H o%{g,g'allglﬁ%‘%lﬁo? -Iep{%ﬁq Z{:nle?fu?sto prj\ja ﬂzldo means —Na;

“mercht8? @i@hE—SAC OIFRASHEMs JSJt‘‘swdtl%"on'a{ch‘idd’" Htdr8 ¢NI@S((B£9 KRE below for
sonetinmes referred to as "al kyl thlocarbonyl

definitignsyof gioupe aetgamyg’ thgrtoum sulfateenider eg', s&llbésulﬁouamdiO) “sulfonyl”

t hi,gacyl " fers.to radu: Wi t h 4 ato
meany nSUEY oed BGET M i B elbbs (PubBirpdnd SBhetiegit. es-
alkylsalféyil P @Al bgmﬂ’ n@aRHS i H: YEdehRlo v 834 di@indionk BE @fou?(s) containing the
br anched, clo, cyclic or acyclic structure urt her
mﬂnsﬂﬁhﬂﬁgaﬂﬂd$ Bst one atom in addition to the sul fur

o 7 Bl Y B U AAPEB. 35LEPL e e rouns
as follBws @Mdn$S. defines G @XRS numGEShCHREdrBon atchnS)Phid, r&(ps) @TB” defines
C(S) OCH2CH3, C(S)OCH2CH2CH3, C(S) 0C6HSs, C(S)(I:H(
the maxnmugg g}l@p( n29 carb@ g}qqﬁz thag rean -be(19) qhﬂ(g,qgup avsh the rnlmrnurn
08, 5 LR SRR AT LIRS Q1R e
in que@ﬁdin | iEng. ] tﬁds hﬁldersth@d €120 &[eyimﬁdmlﬁﬁﬂmbbﬁydf cagfodugIdms in the group
term"al kyl sul fonyl " when used w thout the
alkenyﬁcaa tis 2uFerexamde.f F‘@‘PXY(esﬂ@r designataydhoye olkoxy sgoips Ravipg from 1
to 10 %%%941 riltPRnnts i%eg é;‘&a,% :4és’a§8€ 5t 74 rEl{(/)Plnl %ngrgflé n(?e%v‘ggl% {fercin (e.g., 3-
10 cat'bbﬁl aﬂ@kﬁs) SO0 2 CHfines Hddh 2HHATCIHB UM &paﬁfﬁhﬁﬂrﬂlﬁiﬂ&umber (n") of
0) 2CH( CH3) 25 _- $(0) 2CH( CH2) 25 - S(0) 2- cycl opent yl ,
carboraﬁemsge 6)62%% SRkeyD. “aHrdcr-or esignasy thopg @iyl groups having from
I f
210 LROERA 78815 49, K7 101 ek Bl s
IOcmﬁomamnmﬁmle -S(0)2CH2CF3 is a substituted

iF{l S fg]%L gr glll'l %sgcf Wﬁgl ¢ ﬁ&}est-ittu?erdgflg)[)gi&ef 6?1@9{& to a non-
arornaaé m&fo@ﬁl’éﬂﬂ %‘H{qg W‘ﬁ’ll a saturlé‘t%a RhBBh Yakcik la ﬂ{yﬂomt (ﬁfh@tachment a linear
het er oar al kyl'sul fonyl " when used w t hout the
"substituted" nodifier, refers to groups, defined as
-S(0)2R, in which Ris alkgnyl, alkynyl, aryl,
aral kyl, heteroaryl, and heteroaral kyl, respectively,
as those terns are defined above. Wen any of the
terns al kenyl sul fonyl, al kynyl sul fonyl, aryl sul fonyl,
aralkylsulfonyl heteroarylsulfonyl, and

o, - o o - I - T T T T L T T -




10

15

20

25

30

5 al kyl amoni uni' refers -NH2R+, -NHRR +, or -NRR R'+,
in which at least one of RR, Rand R' is a substituted
w@bdogh29546 two of R, R and R' can be taken togethes2009041172
represent a substituted al kanedi yl . When nore than one
of R’ substituted. al k can .be
or brafisds yado. GHCl pt evefe Sriyreg o garbgn- bl 9OVt EPE bonds, and
no atél othdrh@an SRSIH bHd e@d@dgsw qthesgt%%g tu@tqgi (Me) —CHQCHg (Et),
al kanedi yl, can be either al er th or

~CH,gH€Ex 6nPr), o HEEH: beispdkbm (tftngzefcbtelppmy}r)epiiéls@HtCHzCHs (n-

B, SEFRREICH MG P bRl  CHRGAR AR B iR SRAGREh ol buo,

—CHQC{IEH)Q (ﬁ@ebl-tfbnty_[ﬁ eyttebmyt 3dy|é}b|p§t1t?rf , Y loREx ph emd U§(ﬂ§ihexylmethyl are

w_ t hout th substituted” nodifier refers to the group
non-limggyg elxamnlaewﬁ aélﬁ/ Ry Fhe R bebstinded alirgl” gefes fof p@ihpromatic

oge
monox%l&% rgtrilt? it a, anetgadﬁa%oﬂo%rlpﬁts :t%gglél}( aoq eftﬁ@ﬂm{: , a linear or
brancl&ldkyjrdmtl dyohit omadyzligrsaugare, mlcuﬂ;en oaﬁtd@(ﬁtﬁ))tb or triple bonds, and at

- SH(
least Ose@&%m%iog denﬁ(/@Fl?@ng?%}ﬁlﬁ gm%e@tfbtﬂas@.ﬁt\{,ﬁf Gnfgr. L. SL P,
S d
and S' Hfl?eé’ ‘E+l}$ﬁ§:ﬁ?ﬂ% n%r&rlpes redir?estntgfg %EH%f%(Shwe% of stlbstltute acl;lﬂll groups:
—CHQGHd FCH@@]n bEHBe s@heSHr -dUFf ef@thCNubsith@(@H aJr(RI;IlzC(O)OH,

R oac BNty m AN oo T EREDEEE: nertocH:

—CH2®QH %ESGHEO@(@@%t It e A2 H‘@HE@’HME, FoIH,R@Ap) & ~CEACH,CI,

¥ is a substituted al sulfonlunugrou
—CH2¢H Her m*Céizk?)Fb& I y@Hz(EHeQCC@)éH{w t heHGHedNH 02C(%H3)3, and
—CHi“§?ﬁ§ tituted" nodifier refers to a nonoval ent group,
e as -SiH2R -SiHRR, or -SiRR R', in which R

RThé@f@mRalieaBdibe when ﬁs’éﬁﬁmﬂfouﬂ kHfef ‘%ﬁBilItut@di Kitlod Hffc@ ¥éfSss to a non-
or any conbination of two of R R and R' can be taken

aromatip getakpat groupr wherewehe alsanceli W e igjattachigd vgthoimese-bonds, with one

or two %t{t%%g (‘féé%_é’%gt(s aafs’ethﬁ ?ﬁl}?{_ﬁ? ? ﬁg&ééegl&pﬁ lipeayor branched, cyclo,
cychcldiﬂ%bl*ﬂcﬂicl strtut @€, abkeyttonl kb ol PR or kHBlctiRhE, 254 bt%tdtdﬂdi 8dher than
al kyl si lyl" refers -SSH2R, -SIHRR , or -SIRR R

carbomyn@ fyEroEe®astheo HOUB, HHR (medyRnck s GhEEhst | @Etlz@éCHs)zCHz :

al kyl or two R and R' can be taken together to
represent as tut ed al kanediyl . V%en re than one
~CHGH R R andpy is a SGRATEmitEg ajaples ﬂo aibefoup& The

term UQBsGAMR Qﬁ(algédi}tle MeRks t@nay n%B arbmitic MO%leﬁth gfou@r Qvherein the

not either substituted al kyl or 30 substitute
alkyn@lljd@wm‘b il attaclanl Wizh ewd leeborals kyith oaé bhewo sdterasainerlam atom(s) as
ferent, or cqn be taken togeh?er to represent a

the pogtt(é&ﬁéatt@;ﬂhmﬁpt i [ingar o bragshsd safelpy SYEH WACHel HiusHES, gy carbon-

carbor} 83 LIV 015:15 bm&sc Bn@h ﬁle@gttcﬁt%hﬁ tifd ﬁde?t't s%%@teﬁttﬁml the group
| n addit | atons making up the co oun

con51spng9ﬁNt OdFsCl, dsul, 81,8 end St éﬂnd dalldwing igodupd @rcadn-limiting examples

I SOt o for of su Iso , a
of sutsERbshakpsedhloSimo st b vt ot gD “CHIBER- ~criocty-,
and @ﬁg@ﬁ&a 46PCT/USZOO9/O41172 the same atom c nunber
but different mass numbers. By way of gener al exanpl e
aiﬁble vietoh otlkanyHi wdien owsedi wathogte sheof” sutytitumgié’nmomﬁemd@fers to a
i tium and, deuter

mono it A A S EtPon RRE Ine boiFLP ARa ik tojincar or

branchgal G?I(Q@r BRlic dk at{dkc Rfuctir€ UIMEIsNEn®holdiempiE€58Bbn-carbon double
di scl osure may be repl aced b{ a silicon aton(s

), -

bond, pQreeRanngsFlon friplg Borslscet sengiomrscethemiian saoprangdpdrogen. Non-
- OXY ) o u t he~Qr nt Cl OBk
il BT S LR, R Rt GrCERE vla “eH-rcn.

A conpound having a formula that is represented with a

dashed bond is intended to include the formnul ae

optionally having zero, one or nore doubl e bonds.

Thus, for exanple, 10 As will be understood by a

person of skill in the art, no one such ring atom

Y o
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R represents As used herein, a "chiral
auxiliary" refers to a renovable chiral group that is

w@e apahres4of i nfluencing the stereosel ectivity BET/HS2009/041172
reaction. Persons of skill in the art are famliar

Bl ie AR R s Nl GE B oy 1 B C e dhe term

“substhtﬁteﬁodl‘]kéﬁ@m 1e8s \Wb Lhnb kiR alcr gfo%% &@mrﬂ@h%atﬂcrbagm atom as the
clainms and/or the specification nmay nean "one," but it

point pBattdchmenionticgstame nenatentahie Cﬁﬁ@mqa@oofddwheoqmd nocarbon-carbon

) “at.l e st on fmore t ne."
triple s, Gblse Phrandish <995 e Rircch dRtns R Rfise, and at Igasg gne atom
indepdr@dchiidssladtel toat tha %/fahpleomsmﬂngdﬁwtbe Fi aheBeMt Si, P, and S. The
variation of error for the device, the method bein

groups st ibyed Ft oCHEtCEF R #e 1HE=CRBiearcgont liyaitipgraxampss qgfrﬁabstltuted
anong the study subjects. WO
alken’%@ﬁzgsmpm US2009/ 041172 The terns
" Therprims‘@)Kenédigh’ewhanaksediwitoud éic ‘anbstioped'> modddr refers to a non-
I inking verbs. Any forns or tenses of one or nore of

aromaip 4 B1YD: whermingle alkenggylgseupis At Mgihriy 0vo-bprgs, with two
I
carbo% gtg}r%{_sg% é)gglﬁ Etg %t&ggéﬁ%trag?mgéﬁ;&&g cggd, tcﬁl ]t p)%jh%oor acxécllc structure,

at least [o@s 'nofdromiatic lcartles-cador doubletoad sﬁceae&bbn;cnbbn Itmph: bends, and no
to posseSS|ng only those 5one or nore ste s and_al so
atomsco\per $hagy POnds hgrogeropsThe groupsThEHE T, ~CHEC(CH)CH,,

"effective, that termis used in the speC|f|cat|on

i r cl ?Bgéﬁgggs ade e.to acc lish . a desired
—CH—@E%QE edm'or |ntende’da]iﬁe]§tma@mlm1g @WHWE% ?i?%?n%@ rgpups. The
term “WHIRBItHSE Sk ddy I MBI 118 Hof-aRoBAPIN MBS Wikkain thealkenediyl

conmpound has l'ess than one (e.g., hen1hydrate) one
group (1$3atgachedrmntd)hyfor<a-bel)ds pithrtwoeattvantens ag poigts, 0f1a(ﬁachrnent, a linear

dr at e) ter u 00|ated with
or brag iR ot Bt 67 ST GEC 01 1 TPBFAEIaGY Chgn-carbon double
bond, @8MRASACbarbon triple’Borkds SchdNRMNE4sh ond BRN BIdBperldeRPy sdIEH&T from the
to an inhibitory dose which is 50% of the maxium
group rcespgiingeofot @ He@l, Br, I, Si, P, apd S sleefotlowfngagrpipsare non-limiting

camETROYR 2 LSRR SgFETPELEA | U Rt -

CORP AL, “ditinynhentent ﬁ@dCWlﬂtfhbﬂUﬂﬂi l“@libsﬁfutéd’foﬁﬁ)dﬁldﬂnfefers to a
in three dinmensions differs. As used herein, the

monoYaderh 2rey et nearoms ] gwbon ptme s the paint Pl pfigghment, a linear or

branc n‘ggélb,a%}rc% Q)?Qt'c%ﬂc {tfh%ﬁlré‘satE}eﬂV Aid ’ca&gﬂjﬁg%on(iﬁﬁfe bond, and no
sheep, ‘goat, dog; cat, nouse, rat, guinea pig, or

atomst sthersthemicarbepemidesydidgenedthe broupert@E@HemsdiOBNt€=CCHs and

at i ent Qr subj ect rimate. Nop-limt .
_CH2£26§Q g JOBf lrwaﬁ&ﬁxaslmblﬁeef‘ %UE EEHPSt Eﬂe fetipe ﬁP‘Psg%uted alkynyl
refers 't@g%n%vﬁeﬁit %gﬁﬂj%% a nonarornat %FUB%%%MB'ag #hd Yoint of attachrnent and
accep ans which is useful 1 n preparing
at leagpae nabemmrbah trqﬂﬁbmsd tai loweart d!rdtramcéle@;,eﬂyeloabyo}lcsmfaeycllc structure,
t oxi c _an

and af 1R 6% aGE Mdear R e RS b Koo RS I SR Of By CL Br. 1

Si, P, %84 81 I THY rou]? S-@SCYRCH; RSis RUTBRlIRNALREAYI 6B stiftuted alkynyl
25" Phar maceuti cal |y acceptable salts" means salts of

groupconpounds of the present di scl osure which are
\?\E AL Ce‘wlﬁ Cad Hse%bl ?Ih u?%lled‘esfllt)srh?fﬁjte b ﬁiﬁer &ers to a non-
poss Y e E5ite ar nacol ogi cd {
aromafig qtvae@k g&up n@h@f@l@ tRE amiyaagyltgr&rp s althchel %ﬂietebov& bbnds with two
I norgani c_ aci ds such as rochloric acid, hydrobron1c
carbora@homs ag pofnty Df:at@@hmentnatlmﬁftr oa&r@nchpfhdgplnoﬁyailcm|ady01@r$@ructure
am

at leasy e chlfSh-cfol! diBIc Rt BS iy 40k B savbgp gl hydrogen. The
46
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30 acid, 2-naphthal enesul fonic acid, 3-phenyl propionic
acid, 4,4 -nethylenebis (3 -hydroxy-2 -ene-1
WO epoznsyd i ¢ aci d), 4-nethylbicyclo [2.2 .2] oPCT/US2009/041172
ct 2-enel- carboxylic acid, acetic acid, aliphatic
di car boxyl i al i phatij.c.sul furi
sroun 20 20k RPN A EIRLG B! LULLS o nedi
grouppemm It&ma%gsmﬁt@mn%éat&f’%fe@s %b% don-GAIRARI Giv@AEhtdroup, wherein
cinnamic acid, citri'c acid, cyclopentanepropionic
the allgiedjyl egrhm@sattéahnd ovitlcitalo d-bomdsi evithi®vo carbon atoms as points of
2009/#29546PCT/ 009/ 041172 ackgq gpucohe toni c acb
attach@em_,’a ingarQ; aanc PN FiCc CHLC @F a@y 1S Etu%fl easﬁ@B? S P]& carbon

triple B&Ad and GXRAQI dne G A ’md%}SQﬂd%ﬁM? 3phtbei 'ﬁ%rr@ﬁl'e ‘%roﬁ;ﬁ@dﬂs{%tlng of N, O,
aci d, l'auryl sulfuric acid, nmaleic acid ic acid

F, Cl,n@t, dnSt Pacind, S.malid edrpepsac aC CRBt hendesGEEHAINY CAci afe non-limiting
cani ci o- (4- hydr oxybenzoyl ) benzoi ¢ acid, oxalic
@“nﬂg%rﬁ%uﬁﬁﬁﬁ?gP%%%%ﬁ@ﬁ%@ﬂffon.c aci d, phenyl -substit uted
alrke aeinC ag@? Gehen REEPWVRRLEG tAE I+ ﬁ}bs@tutdd” R digdrasfed @M fonovalent
acid, pyruvic acid, salicylic acid, stearic acid,
group Syiglt pihjaForaRsicdcarkary ptapy e Higi nointteratiaghyenit §aid catbog atom forming
part oggias?x nraltggﬂlh%?eggéltjpﬂﬁﬁé rl%g %?mr@g}lﬂte‘gtg ﬂseohl tomdsearg aa%lecarbon, and

whereadthictrheivvakht growloohsmtaysf e at@hsrethenthan cadiodi armdrirydtcrgeﬁ Non-
present are capabl e of reactln%>MAth i norgani ¢

limitingy garmRlchad eyl RER@ptABIEC iMsPalite: meidphanyl. (igmethyDpheny,
_ h _

Cafaieim gy, ok MILSaChOcale oRALISIN —cavcr(Cry
—C6HJ@H(IGHQ)QCI e-CsHeEdhd@db@Ho (@athlyletft}&]ﬂmsyl)n eCydde& H=CH, (vinylphenyl),

TR RERE TR GFR ahrb SReREle S ponovalent sroup

denveﬁ%cbl]?ﬁen'ﬁlﬁcqg@'t&%g“§d?>§ﬁtu¥elaear9@rrtef&él k@b AGMRAIA! group with an
cation ormng a part of any salt of this invention is

aromafiptcathont 4terl as tb@ nourtgbfaeétacltreeIEaBmd cabon arol ferming part of a six-

har naco).ogi ca acc t abl.e. Add tional a
memb BT TRERNC ot Ny ¥R SRBLEAP LRCif Bl oRE SRR g hpgrein the
mono &R agratip Qﬁrtlﬁidfidhatthsﬁt Ra& Picadn esddpbnddatdbenitddl frdm the group
Pharmaceuti cal Salts: Properties, and Use (P. H_ Stah

consisgng of &, Qe FnkithBeds Si, Reridag HIpU-dinidag crmples ohswbstituted aryl
& Oup%%g qeotrlrlgrg;r On@s ﬁg%t agjgf@rlfpourﬁ%ggnn?g[?ﬁ t6 ‘ﬁ)H ¢ CoHaOCH,

_C6H4|ﬂICHiCI$32% Gﬂggg}@C@)ﬂHj, omeiCcHONHpor e-QuiRNerGH, y  atCsH4N(CHs),,
east —about o of _one enantioner, or eyen nore

~CeH G Bt SHGHOLOIC o OETR 78 Bkt i BrrsHCNg - CoHiCHO,
~CsHJTaR0 B H§@€6 a % Of @RECH;, —CH,CONH
Co enantf)%éqn%‘?(@gb 3,a'tc6 t)ﬁ% s,h—;t%glgéogﬁ S?g;ﬁ“ aICI )%’ fC6 4CONH,,
—CdiﬂﬂmﬁﬂﬁﬁhEMMOﬂﬂ&hQE»K€hhbrs neans that the conp03|t|on

about  15% of . anot her enanti
b RS aur o ho B SRdBryh ST S D SR G gRTee o & divalent
group, a@ﬁ&@ﬁf th@ "é?é?lteﬂﬁggfoug s gtt@&ﬁe@ Mo of %\’)ﬁ&‘s RAfetwo aromatic carbon
preferably at bout 5% of anot her enantiomer or
atoms chis o ingy ebarechmanmt saxd sarbpn efoersafokyingt pantositone wo umord wxefembered
not her ena t.i omer. 3@3 |astereonEﬁ 5" Pr ventlo

arorna.?lﬁ F‘lé]gérﬂli)tﬁ s) ‘?ﬁ]?ﬂrﬂa rlttg?topﬁmr%la Op4 AN o‘ﬁl%eé?lngPe glonovalent
group ddo%ﬁ’@t%eoﬂ Ao %to'iﬁ@bﬁfé? tRdn Babbehd WdedpcHBYNBS- 11%1’[1{1% $kamples of
/or predisposed to the di sease "but” does not ye
arene@xlrglfpm@nn@luéﬁr di splay any or all of the pat hol ogy or
synptonatology of the disease, and/or (2) gwi ng the

onset of the padhol ogy r‘éy gy of a d sease
in aga‘l.&t 0 |e Wiqiﬁ!il' risk gu
pr edi SR but doe t .ugt e né r|ence

or display anhy or aII of 30°t he pathology or
synpt omat ol ogy of the disgase. "Prodrug" neans a
conpound that is convertible in vivo netabolically
into an inhibitor according to the present disclosure.
The prodrug itself may or may not also have activity
mnth respect to a glven target proteln For exanpl e, a
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25 groups having an oxycarbonyl group include

et hoxycar bonyl, tert-butoxycarbonyl (-C(0)0C(CH3)3),
wWheneaske/car bonyl , p- net hoxybenzyl oxycar bonyl PCT/US2009/041172

vinyloxycarbonyl 13-

uenesul f onyl,) et hoxyca b and
The 1y { SBHENGRH aﬁ%leﬁtyy:l LRSS GO aral hetSigy b Signedivt group is
attachltd WitheQvd 8=bdh9§'\gﬂl?§\2r9farﬁ1¥tl& glr¥&i Q{%)ms £ gon(n%l (ﬁfﬁt&@ﬂmen‘c said
g (arginine) aspar agi ne) rtic acid
carbo@t@n(stfy@mg pedt of Ghelof gloud ammenaimre@ aroh‘iasc thgs strtcbtlrre(ﬁ) Wherem

|| | 30
the ring: oM 4 A )Ca%@ﬁ altdg}lff@ﬁv}nat(hﬁer#’ ?net)aﬁ?afv Lﬁf*@? i net) teggfone atorn
1ndepe(n%l@ﬁt'l @ecteﬁrﬁorﬁtﬂw ﬁ@ﬁ‘f) E’@I)Sistﬁlig Bf £\t DY Pt eRERN), Sl -f’yﬁnd S.

Egrosme (valine (norvai i ne),
(

mil@n |“raea)lky14 Wygn (4e yyjth@uy p]nqﬂ“suﬂ:@)ltut@i’ ’|—|y10d1ﬁer refers to the
mono Y RIDGHASL sy PSR4 LEF AR DDA s

mannétCdoflsik @B itBhé afiniBibMs ProidRat®eve.\MRon-limiting exarnples of aralkyls

2009/ 129546PCT/ US2009/ 041172 with a protecting
are: phEriprdy! bengui, tRib) d Irheeyle@hylng? @eamlp@hyln Sndsaal Enbges-dinydro-

1nden};ly€11091%eh ¥ha“? (ie(ﬂ dI f% —Bﬁﬁ{t} g%{}gz;%% §+1§"GXL11%8 oY %T ngilkyl in so far

as the a)bmtmsfhhydhmcaf mny:hsegl@ maaf tlsuckurated carbon atoms. When the term
zyl oxycar bonyl and E nltrobenzyloxycarbon

aralkf/le rif USER SHCAF bopI gD upedificEdiocpHey byth tg% allgpgdiy! and the
t t

aryl 1% esﬁl?%&@éﬂ cgﬁ%f Ihfs?ft%{gg g}@arﬁltﬂéé ?y?\e/sgtbélaul}]t'e@ Ca!r%igglrs] geﬁ'? Uj@nlorophenyl)

methyhc2-dxo-@splatuglsethiiln @hﬁﬂﬁlcdhelsylmfethyt)eézecm%pmﬂsthgf chrornanyl

Whereéﬁ%’%’%ﬁ?%& %H&SB 1250?43% ﬂ?eo%‘aﬁitrgt%ﬁéar of GFOEWSO Andristraflydrgquinolinyl

wherettﬂ@ﬁ(ﬁﬁ{ ofl dta@bHidt iOfhe JMBe §MBRJIARIEL. Or peptide residue
have an asynnetrlc carbon atom Exanpl es of

smf% dbine “heficreard e thanegmﬂluwsthh@tvth@g“whstagvdﬁemdlﬁer refers to a

monow@eglk% og%)au[atvg{\n}é%uq %lgglga 1c c&g on ?,m f6 ngmgbq,? o f—l’ge%F paglt Rr attachment,

said crB6h eté@s oN@ittbpch élﬁmaféyrﬁiﬁgtp’att(‘of(aﬁrab&ﬁatﬁiﬁﬁg stAghie&herein at least
ge pti de residues having one or nore constituent am no

one of¢hejringsiteeds MAILEY. aRYEEsyormE firc aphPEisH IR ttgmonovalent group

- f I C
con G L LS00 LT LR U o s
aromatinc kluﬁirn g Noylhngflﬁ)gl p&&ahﬁillésh oS afydr gaoupanacladet ydrjdinyl, furanyl,

..aryl | oxycar bonyl roup uc i
imida %i}? zcalFIB pyraﬁ%l - iy %BMnﬁxy élaldaé?ﬁmn)mldmyl indolyl,
0 u
i R e B PR A tedt L b el iy
pyrazingl, hgydmoy&n qumazplyd" qunmlxahiteylr eﬁtr@hydvmwncéimym mlabhfl tr1az1ny1,

T DR TN M ——

chromehgll ﬁ)ﬂﬁre et p&ihe oP@ttadtnfint 86 oh® of ahy lafphtRNMbmEY, C%ﬁhﬁschlrornanyl
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The term “substituted heteroarenediyl” refers to a divalent group, wherein the heteroarenediyl
group is attached with two o-bonds, with two aromatic carbon atoms as points of attachment,
said carbon atoms forming part of one or more six-membered aromatic rings structure(s),
wherein the ring atoms are all carbon, and wherein the divalent group further has at least one
atom independently selected from the group consisting of N, O, F, Cl, Br, I, Si, P, and S.

The term “heteroaralkyl” when used without the “substituted” modifier refers to the
monovalent group —alkanediyl—heteroaryl, in which the terms alkanediyl and heteroaryl are
cach used in a manner consistent with the definitions provided above. Non-limiting examples
of aralkyls are: pyridylmethyl, and thienylmethyl. When the term “heteroaralkyl” is used
with the “substituted” modifier, either one or both the alkanediyl and the heteroaryl is
substituted.

The term “acyl” when used without the “substituted” modifier refers to a monovalent
group with a carbon atom of a carbonyl group as the point of attachment, further having a
linear or branched, cyclo, cyclic or acyclic structure, further having no additional atoms that
are not carbon or hydrogen, beyond the oxygen atom of the carbonyl group. The groups,
—CHO, —C(O)CHj; (acetyl, Ac), —C(O)CH,CHi, —C(O)CH,CH,CH3;, —C(O)CH(CHs),,
—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.
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Table 1a. Suppression of IFNy-Induced NO Production.
RAW264.7
Compound iNOS
ID(s) MW NOTC @y | WSTLICs | (D iNOS
(nM) qPCR suppr. WB
(2321_6172) 520.70 2 180 ~50% ~90%
o 534.70 32 150
o 462.70 3.6 > 200 ~50% ~90%
o 504.70 108 > 200
o 558.70 12 90
o 519.70 30 > 200
o 533.70 31 > 200
o 540.80 2 200 ~65% ~90%
P 596.80 26 80
o 505.70 100 > 200
P 556.70 6.8 80
o 527.20 16 100
P 533.74 135 200
f()321_8216 573.80 est. 4-8 75
P 566.80 est. 7-13 125
P 516.70 4 150 50% ~90%
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RAW264.7
COIIHI;)((SInd MW NO 1C<o (nM) | YWST-11Cso INOS iNOS
s (aM) (nM) Zlg)cpll; suppr. WB

f()3218269 546.70 est. 3-6 100
23224;30 566.80 29 150 50% ~90%
f()3218371 608.90 est. 2-5 100 >90%
f()321_8352 589.81 91 > 200 0% 0%
f()321_8383 575.78 27 > 200
fo321831 548.80 14.5 75
f()321-9336 554.80 1.5 > 200 ~65% >~00%
23224;4; 580.80 10 200
f()321_83% 518.70 7.5 75
23;9329 502.80 2.8 150 ~60% >90%
4?322_151 490.72 33 > 200
e 51470 3 > 200 200%
2322173 608.80 ~2 150 >90%
fgzlii 597.80 ~25 > 200
2322195 581.79 50
f()3219582 464.68 ~30 > 200
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See FIG 63328 522.70 -25 See FIG Bl ank entry:

Not determ ned. Nrf2 target gene induction in
wOomINVBS485 cel |l s 250 nM* SD9- A, PCT/US2009/041172
RAW264.7
Compound iNOS
ID(s) MW o 1@y | WSTLICs | (o0 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
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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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woun e

process. normal circuns

arginihmfdsammﬂoeﬂmterﬁﬁip@ﬁ&ﬁlce sone[gtHixad egldandal engol aityul Amd and NO,
is resolved in an 10 orchestrated fashi.on once the
respeqtivglyct 19 %—‘@lqﬂﬁpu? angiEng, degn &E%utvmm HCrgRY RNy by MDSCs,
bifOY RV the AOHEGionrNIRS hOBx ARt REONERN SHGES R MRIbAMoliferati
com 15'9 e-t hreeglf)enclglr?g if reg uPat é&; 1rrechanl Islrrs al 1 ' '}ﬁio Heraton
and 1ndhteeaprmta)&v$b§/T doif I(Bmmd: eonl. c%(}Obeednin’eltlohrafr(E@Xahdnd iNOS has
stem C

been SRR 14 Kb AL Rty R L MSCE RS Dt sisugtivity of tumor
assocﬂﬂeﬁ qasLI3, éﬂWd@lé@mﬂ%% %ﬁgﬂz’thf{‘s{nﬁﬁl eBh1 10bY ABLRNE ¥ 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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many %ﬁlﬁﬁ’dﬁ?lu@flg A cardipg ypezr%%ya@sograte Vzéb?engeits\reﬁ}ﬁaﬁifﬁlﬂlgﬁ
oktﬁel?@scwr:o KB @Bdy R Aa-ei%étgﬁahfnggtop‘?ﬁaﬂy’aﬁmga& P&8Bvascular
i pl icated as a stra egy to inhibr't prolfferation o
diseascaowers pen hephyalcak dbﬂ‘est aln mjunydnwcéletlheng (aploghtebsing .of an artery
tion of STAT3 . B h een .sho to rafult
trlggellfsranslﬂﬁ %hesB?nsgl% xblgg §he| mo@% op o‘f Jpycglar smgot muscle cells
and tHR RFMEdRR (qfleﬁlz&lytefs Ght iheNaffdcdagto N Ulahdictass@slicated lesion
Many of the target genes involved in these processes
knowrhaeeanbé@nr%hlcmhwt plagues maaniem; poinpasdd of ey @ba‘teemebtyoned cells
cornblne dwtl%gnNFSItPS(B cﬂocie Ie-l;'r%lc%a(rmgl llg)toplraolrt]eliésa1 %%(g ortileerprln efllls gf g., Hansson
etal., Q&MDS NF- KB and STAT3 al so have inportant roles in
other cells found within the tunor, m croenvironnent.

ERwapiagaical freatasntveior pidiqvasqwday edisprapm Hiclydgt rgveniae treatments,
F I
such e‘d'rlm Soelp(gfe(l{rﬁg%ing&lgla% Ebt %g\}pe? ggogﬂg&gssﬁlﬁe I #Ifaug%%lgg le%vels of cholesterol
and lipapirbtaimypdsivoell antreances desigiodad ratucart adhbrept mgdmmsmﬁ platelets
Geten et al ., 2004 NF- KB |nh|b|t|on i n cancer
and ofier | bloos celly gt’h?r@éﬁ d& uctup]ge the  p¢e rofaplgaes progression and nne risk of
thI‘Ol’nBl%S Rﬁﬁltahé!@l YMRE r&ct%ﬁtl{} e&ﬂdkg‘s fdtn LYORE e}ﬁoklﬁé‘ste' At ﬂlﬁﬁe Qasminogen
I'n cancer cells results in th roduction of
actlvam\lrleveabeemynmdxdweé afd hregysed to dijolwhihe hhlsvmbps esd rastvee blood flow.

) urati t unor - associ at ed dendritic ¢ S .
Surglcgﬁﬁrteﬁté‘} @Cfué?ﬁéoﬁagy ALES a‘f’%@é‘&s @Eﬁq*ﬂl?ﬂﬁeéoe 05%9][ Coft %E%F‘We blood

the dendritic cells thensa%ves I nhi bition of STAT3 in

mouse nodel s of cancer restores 30 DC maturation,

pronotes antitunor inmunity, and inhibits tunor growth

(Kortyl ewski et al., 2005). WO

2009/129546PCT/U82009/041172 B Treatnent of NMltlple

~ e - o o o o o, o ~
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i schem c/toxic di seases (CGehrmann et al., 1995;

Touzani et al., 1999), to tunor biology (G aeber et
W@L009/12302) and even to normal brain devel opnePET/US2009/041172

Neur oi nfl ammati on i ncorporates a w de spectrum of

| ex cellular responses that |n L ude acti vati on )
suppl AR o D P B R B SAGHE Le i o it g peRmathe arterial
lumen$ REIRIEARS endurCRERIGTRS trerRb AL %mﬁe ARG & @t@%@foud artery. Such
proteins, oxidative injury, and related nol ecul ar
treatmgnisc esmwllyThd@@nemomaﬂﬁﬁy nagivee cae@mnmmdalbyeﬂfeemes of stents,
| eadi n to n

expan&{hlen ﬁlg%ﬁ) Bﬂegﬁgsg%{edggts}lm?rt t&ﬁ% AL 6e affeéte({ drca and keep the

vesseltpeh.0Regans! ét udd of Mug Bhamedts fs b%@cb’rﬁé corabHlig ofﬂaew prevent
compounds and net hods of this invention nay be used

post-spigical Festanppig (jsaeirewing o tha arigrp dndhe plpqtert arcasekheps devices are

5 cP r
wire ?@ftsre chaéérﬁdgﬁ Ctiel Caﬁ‘élrbgﬁnnﬂa%{b?’e ESIA}%%{ n}fr%e ﬁ; Eo gflg n%er aﬂ;l tgi%t:tt ﬁh*blts cell
prolifdrlil@tp(re%s grclitk slcdragpingy cion CEens [yrey albbd&mjﬁoxamdcahzed release of
npo nds for the treatnent and prevention of renal )

the dIHgsléa affested| area with ninjgd xpPHge o Havdgesstidisgies.  Despite the

51gn1f%51ﬁ4feﬁ@f?t§ ofbr ek LiEathRAkEm Pﬂ@l@tgcﬁ'o?n Eérgmvta&%la*?ld%gse remains
and abnormal concentrations’ o ctrolytes in the

high abil exgdificast wnsit goéedsiic ﬁwttrermmiem aff cpdoyhenar Idrseaﬂghemamt h e

a8 TRyl eERe Ot oo n G e BRoLE Vi e MU G vaiety of

modelQfof CAF RN Scll@N@kedsal dddl Rw &VER MV @)?pt‘éﬁﬁ(ﬁﬁh@vekﬂ)é%ﬁe&lmcally
di sease (CKD), but it is also associated with other

correlatom it erstasiritk of<CV ulinesse. Acempoundnaf tifeainbentionnthyrefore, may be
used igr Ie?ttgtﬁg hl‘o g%eg%tﬁmg ; Yegg)g%écg %\%ﬁiog’%ﬁ%éﬁg gi}sg{geqeg%ncluding but not limited
to ath@EREMbA, e AGHIreasion, inydeaddids siratcabed chidnlc shraak fsifure, stroke,
surgi cal procedures such as transplantatlon and 20
subar%hgmfi@@@lpfr 78¢> 8t BAiCBOYienal failure. In many patients,
renal failure advances to a stage in which the patient
F.rRiphetees regul ar dialysis or kidney transplantation to
continue living. Both of these procedures are highly
i hhasémpowndd aad swthals ed this tittvestignhfaydnamsect fagreafihgptfgents with

. and lJ of life .s h there ar .
diaber§y ¢ 5k 0 PR RIEOR 3755340 ORBR P SRRl by tafagpnce herein
in its Eirbty! EDiabatedisAScINNEL BRERL RYERLQLHSE B the body’s failure to regulate

hyper phosphat em a, no avail abl e treatnment has been
circulaginguisvels afoglhgase. oThisefdprsemeliacaidEony nlgclpodgnadisi anpeptide
horrnoglo r}%?tglae gfélgel lr‘tyeor‘ﬁlglth%- gnc fgc%ne :,3\%(3 | gg]o tlotglaf ﬁ{lﬁ) WS &0 various tissues.
Deficishtginkilincéstipracivean el zitb’ihﬁyf‘tﬁf rhiliedd, ffanﬁncbéthéﬁﬁ@hesf i 4b46. glucose
I nflammati on contributes significantly
properyt IRslingy0 BYPEKprCTAdrnargally Sighalexelp @ﬁ@lwmqalnﬁhgtm@od) Most
f i
comn%lé/ hghgg 2@&%& gf'%e'sﬂl‘t:s 5 @ggﬁgﬁgyg @@Ftﬁ%@tgg?gﬁéﬁg@ﬂs of the
pancrdan. tlhehqpmapiries 6f cascothiCliisea SrddrakBimmguoé deemictibre of these cells, a

condit&qg@g%%éﬁi |tt|¥1())$ 6?)2 iq’\{’ggllleee?stﬁ gﬁgg‘fgé( I(E)fr]lte rntag %iso.be due to physical trauma

or sorONR&YLES/ macr ophages resulting in an inflammatory
response that ultimately injures the kidney (Wardle,

ZD(iﬁb)etes They deapliyeNvhay mREclp and i ecldoheaopieslesshresponsive to insulin

f
and 4 B S o0 B e Dl S B 5 st vesig Thi Phenomenon is known

as ins@hh irEXitahaiRt a8 ZNERSSultinpCEHditRG RERBOVAXYGENPSe? Hiabetes. Type 2
(HO-1). Abl ation of the Nrf2 gene in female mce

diabetesp dhg mestjcemmpen Feg.db Bighbhessediated pud-abierty gidommeriersion. Obesity
nephritis (Yoh et al., 2001). Furthernore, severa
studi es have denonstrated-sthat HO 1 expression is
i nduced in response to renal damage and inflanmation
and that this enzyne and its products 5- bilirubin and
carbon nonoxide - play a protective role in the kidney
(Nath et al., 2006). The glonerulus and the

o o T T
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30E. Cardiovascul ar D sease The conpounds and

nmet hods of this invention may be used for treating
wpaivarisse Wi t h car di ovascul ar di sease. See U. XCPHS®NY/041172

Appl ication 12/352,473, which is incor por at ed by

is assqrfilag%{a e he i na‘rlonﬂéi ttflr‘% rlaltdip:?g% %/ Wca% oug t to pla(yC\QnaJor role
in the aw%]@g 691’@[[14&@3@%%6%%1 TBotaRlIRS, mOm@hnﬁéﬂn{eyet al., 2008).

is the | ead I ng cause of death in nany ]
dBiadlctsp asl amcuat@dswnlﬂdemega 61 ogyy GFsweY, ldigsbabecaise hyperglycemia

| ex of causes ar el ated taq. C
(and 1RG0 WhichO SRR bt PSRN G udif (5 Bitstsd ingutin) is a
signifida®! bdur€lof o6 -gadiver sﬁrésSS U€hrériedd fyl Yaifilk€ hre%inopathy, peripheral
condition arises fromthe ru&ﬁure of one or nore
neuromﬂme rn%leh@ﬁlowséulmsm%éhe dvicommeah gl desnad méces that heal slowly or

not at! Af TR 51198 V%ftheafs&ﬂé% % o} &Cﬁlﬁb%{#‘?o%eo&lﬁl@’ dtthir ability to
critica sse 0Si S | e princr pal
protect agisest oﬁldlaeaer $tre’s tlﬁctkﬁllarlyrbw\ﬁhb éiduotien of HOBI ex@Essidie compounds

coronary erle i's blocked and bl ood flow to . .the
of theﬁ@&?thm%r ¢ jugeqins rermngpts for gapg complipgfiang Of &rﬁb&tqs As noted

abovetcantya1d2 919(01119 1ﬁﬁ£rﬁfn§ﬁoﬁ hﬁ@Hﬁdath%t $rebd AL #CK: BE suspected

oxygen during the ischemc event and from excessive
to be fpoinmay icontribfitifig éa;:twradndht slca¢lopment| afodlyfd dwdialsetes. Furthermore,

PPAR&ggétggtggpcaﬁaqp }eagg 1ne %@Pa\ggl 03332 Zog}e ?}}%l}lgwlq Jgsistance and are
G e, when a cerebral
knOWIg{O%ee%ﬁg?b%? er na;j Weszscgﬁge?és bl ocked by thronbosis.

H@h@ effbagifareatmaok @f diabates omityr Ees¢valiatadodsvidllowpt Botd tbé bavlogical
and, hl] eedi n the surroundin

cfficag) Soihe o el be oyl b Mrecit s atidaey AL S 3f possivle

For eén$sle %ecﬁﬁ‘s% e Weﬁ&aﬂﬁmf&%el@e@f bPenRERSE 'deaodosfughla rtﬂ@ biological
anDuntS of free hene and other reactive Specl es,

efﬁca@g@ﬂi@mttaatmenbthq:mfoq@aran gbe@Wamht@d,bﬁoap]qamlﬂe,dueohsgrvatlon of return of
hnoi whi ch.
the oviRH AP 0utrS o oGRS AR o SRR neiPlfBin. aiso

calledCAUS &5 Hsme Tisabfi@Rar tafmonlyl Djddr Yarametcheofbb@bA. glucose control.
Al ternatively, atherosclerosis my be so extensive in
Measwinigtd elaric| cpdpoipewdhscantgye g etrde@ﬁU@n(OffdvereﬁgneéMlqnh@fter for
|t
exarnﬁ?g 1&35%1893%8%% E)Zrtﬁl;?&licgh %g\%om Jus #agloﬁn Sf lﬂ‘lé: I% é?lg‘rrl]lg&ﬁ&cy of the
treatm‘éﬂmhgﬁﬂ‘ﬁhonl c ischem a can |l ead to end-organ danmage of
20 many ki nds, including the cardiac hypertrophy
GaRheGmatad AMihitisongesti ve heart failure.
At heroscl erosi s, the underlying defect |eading to nany
f Tﬁ@’éorﬁ ok @h@ms%ﬁ‘ tiell $RRBBon AEGWeusWN @S} theating patients with
ﬁfp ysical defect or injury to the |ining (endothelium
leahlydhe Bpsy signs g@@egmamd mhramEBtAdraymaéS@ ghesenovial lining layer,
with ﬂrg Y@lra\{loﬂg)f t ?41?0\951 l+r{)€la§{g gﬁ&‘ (j[) elﬁ ?akcglgl)? g‘%?sﬁlﬂg?agtl%%ssﬁlrfgce at the
joint rﬂzfr@ﬁd[@ikﬁr 1©88). Yubsdatielyy madrophagds) T a¢l&chnkd@sha nnﬂlfﬁ:nmatory cells

known as an atheroscleroti c%({)l aque may faorm _conpos

are re@m&eaem%éhﬁe;%%_twlﬁ%q e PrAAUEe B Shiof MmerEpiess t1§018fhng the
cytoklfi&o n‘?e?feﬁéﬁlslé Ealg'f G/gfcl.h' ogggg)gl;ies'tg %heaﬂggﬁgg uggtg:l%:dg  bone and

cartllagé dadtietidis aho turaeurticonsis Cfadt@f ("HNPS&)E;SﬁnCIﬂpIhWQ role in inflammation
reventive treatnents, such as the use of dr

(Dmaqupelrﬂ%dAf@dl aé»&té?amr,d<985apva@sd§arf’eerg>r2 08il theaqqnﬁ@tta@% §IL-1 in
f t
plasrnQ is, §i Rff%tﬁét%ég 'eg)kglg ! gnﬂrs evglg{g[e{% ﬁJaHSi r%%?lﬂﬁf Iltdle\ﬁﬁieall]scand notably,
plasrnﬂ)fle]I dﬂvelsetcﬁrand witlh®A klieast ealvity (Babgatebyr 4/edif88ngMorcover,
the rate of plaque progression and the risk of
t hronbus formation). Nbre7FecentIy, drugs such as
strept oki nase and tissue plasm nogen activator have
been introduced and are used to dissolve the thronbus
and restore blood flow Surgical treatnents include
coronary artery bypass grafting to create an

I NN SN ] A NN AP TENANT ] LS 7 AA A ™o
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and do not absorb glucose properly, resulting in
hyper gl ycem a. This phenonenon is known as insulin

w0 2®psrEmce, and the resulting condition is kne@muszd09/041172
Type 2 diabetes. Type 2 di abetes, the npst conmon

associ d with.obesit
symovig BBk el 58 L tpe oy isd ute) Tibs dusedris dd hisalpgis fearures
of RAI(KaRRSPG]. 2toed: m&&y%ﬁaz nfdogymat ory state of adi pose

tissue that is thought to play a major role in the '
dbv ebopaletintsf thensiibéth afethiest andeother groinfhonmatiosy icyidkines are

2Q06; il her et al .. 2008). . Di. abet es
balancggob&)m a\faggpyw Fﬁn%-é%@aéxém%%rynﬁgﬁvkﬁeg gﬂ% gegu[tf%i)lale ifaf?ors (Burger and
DayerD €83 SEhd Y peifighnee @Titis Qﬁt@ﬁmﬁ)b@ﬁﬁbé’ ﬁQHhﬁratémlnqﬂvéi@lﬁ RA patients,
result from excessive or Eoorl ti med dose
who hpyseiyaligyl inggegses insfeyer thraigneutdbudee(Fsrcups @ratlf)%) After cach peak
i fevec’rI q’ﬁﬁ { Ql%lcﬁs Hl' th o?'lt & fo (Hnns%PLﬁ’B I&Xd urlne TIP% factor has
eral neurop at era vascul1tis,
been 1stﬂa‘tedi mkﬁf&ﬂtandﬁdeﬂeﬁawhs I]l Ceffc&pttoh aiitap@ast (Hl- (])mi),ya mEmbert of the TL-1

re anong the conmpn conplicatiopns of diabete
gene %@eguéléalam l?éu”? agrdk thy-tre py &sel&mea 1674¢S, d%iad%actm\?g receptor
antagotfidt @SR ’colfﬁgét%é Githar ! lyfop)bmtdn% Citi oD RE tBQ ahd, as a result blocks

expressi o oun s of venti on be used 1n
the effeceaf ﬂlb-l’lt @rémt etmin)l 9Nl 1z ao |lﬁ€h€foldfexd¢sabéﬂbdra Awy be needed to

bove Cai et . 20 chronic

block i Srie St Spuev i s IS FRLEA! FALRB|TS vith B o not appear
to pro§1!1’c%%6ﬁ§(g 1t-0r26 cQﬁﬂtBﬁEﬁ’th@ QfYbéts BUN N Ffradtifles al nl 9t9IZleFuJ ikawa et

devel opnent of Type 2 di abetes. Furthernore,
al., 1989bni st s such as thiazol i di nedi ones are capable of

reducing insulin resistance and are known to be

HePsmidtio/drthrgist nents for Type 2 di abetes. The effect
of treatnent of diabetes nay be evaluated as foll ows.
Bdhd corhpowdide laodincathodt of ¢lfiif ic@atioroal be used &drmemating patients with

nodal ity as wel| as the clinical efficacy.are . . )
psoriafg aﬂ@é‘l“éd f’ﬁ?ﬂaﬁ@s Si B &N1EBmatRRn ) epmﬁgﬁ‘séb@e skipedisorder with a
prevalghc%e@fsleS g‘%” A §1n'1atte°1 26‘%pé/f PaBEAE IR BHAQH ISHER a cﬁali“@ctenstlc
bi ol ogi cal I cacy o the treatnent therefore can
form @Rﬁalhuats dlrht hﬁmevewbpwms @yladbserVati oncoér aletl B9 Cdﬁdrnan etal.,
t he evalu ucose t war ds  no ) g ) ..
1995) S b S a0 ol PSS it i PRE s ity cifimpsoriasi

presetﬁs Afst. HdbuConcl third MPpBLENtE ﬁmﬂnﬁlt%ﬁds padcaieti®ls ¢fftheir skin and
bl ood gl ucose control. 20 Measuring a clinica

joint daspdpot(ladmpi ehalc 489 suéi there ip @itepagraphiofeldsiogghip between nail and
t 0 anpl e, [ rio
distal 18%@%%[&1%%&8 og{taﬁls?aﬁél Jm? | oiré]gp ar %%E Cl’év Ca:b?@ glthough the
1nﬂanmﬁatdiﬂ9@rbf@§dsmemt:h ni@ggi sk .nafb ankj simnatsem et Elhsise, Tdihelrnrnune-
onpqounds and et hods of this invention may be used

medlafeérpafl}ogﬁylﬁﬁnbl&taﬁéint s with 25 RA. Typically the first

S f

SHARRELAPETRL L8 SO R BRI Lo b
associfiidor ob laahltﬂss andl pbdredsis atdt eehneopnized the dirticat whaty distinct from

rtheumg e r(i grg}g‘rétﬂst q1{7A eﬁég)lpé &%E&ggrgg q—t( @Ie ﬁ%@()a §1g§9§:?1f,\%t}1 studies have revealed

that Pﬁf | AOFR QT YubBd Df agﬁleﬁgcrﬁd’[ ggmb NEQY tdIRidaPl i‘%ﬁturé@'h &ifh other
they produce a nunber of nediators, includingt

Spondylpmlmomﬂales HSeAsRUKigroup of Idistdses vihitc porapmirer arm}'ll@mgt epondylitis,

he chronlc se and_ 30 cartil.age

reactife RS S SRR L PP LB SRR ARG o the
SpA Shas reéctlyNaiRéd fFREd QBEpdda Teore! incﬂa. i 9BidiAr @Bhonstratin
P gﬁgﬁDa gSg van den Begg{ ZOO%/Li gr&? &
widespigpd i:@satﬂs Brihgfingluding PRADIUASABRAY Cgm@glue@éﬁh 1999; McGonagle

hi gher in patients with RA than in heal thy individuals

and, notably, plasma IL-15hevels correlate with RA

di sease activity (Eastgate et al., 1988). Moreover, WO

2009/ 129546PCT/ US2009/ 041172 synovial fluid I evels of

IL-1 are correlated with various radi ographi c and

hlstologlc features of RA (Kahle et aI , 1992; Rooney

A NN\ e " Y
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Psoriatic arthritis (PsA) is a chronic inflammtory

art hropathy characterized by the associati on of
W@eabneasees and psoriasis and was recogni zed asP@I/US2009/041172

clinical entity distinct fromrheumatoid arthritis

i.n 1964 (Bl unberg.et. al.., 1964). .Subseque )
eral. 3088 ok oei e APEAN RulSichn SREiAG 30 Re RRep! t calics cvents
occun%?wﬁltﬂhe SpRat RegRBi6 AL rGhdddliaglandl @8k H6ES itHchspRtN8S well as to

' spondyl oart hropat hi es (SpAs), a group of diseases
articulah aynaygispw here theniaflhosd regthspoomty ciase $o pegplarilvjeints. However, the

ik o BB DGO b S o W, s
can pre&@e Mithyfagi H@&o%@ﬂebﬁ@bat%#@@ﬂ Joirft BVO PRt R@thSYaHhbRSdegrees of
denonstrating widespread enthesitis in the, including .
severifys(Myisal ey, RO Mabssrag 6 abt 198). Thugg othenfactyia grust hgpposited to
Q / 7 : :
seonf PR, RRORR P A el e P s s i of
the HloA-B27emelacile eshick wenttodglycsurdidtedwith akla diSpas) hdveddem glentified.

to bone renpdeling and ankylosis in the spine, as well )
AS 2 LONBIUGRGS dmrﬁmaglﬁn@&lgwlts B the 4l?ﬁaﬁ%\rfé%}“§ﬁf_taﬁ%se§0 specific
pathog¥nfc ﬁ!eg%istn%, REHi¢ P erral? tHaP I FeatiRNEYELthi kg'lﬁii{ibr{‘ lfernains largely
etween enthesitis and the clinical nanl%estatlons In
empirfeglA remai ns largely unclear, as PsA 5 can present wth

fairly heterogeneou atter.ns of. joint jnyolyvenen

of B S5 DR gPER DESTES SPR L ChioghF SRelaRmant of PsA (Moll
and WESR; 19abya0@pi @tordé -infld@8bry ToHSs oPt@kitil 2k 8s ankylosing

nmust be posited to account for the nultifarious '
spondylétast andedhcumapadiartiyitisy arg thewghbfto Waych compleh gesctihbasis. However,

expressi on of HLA- B2.7 cule -which is str ly.
the gegxtgcoc&mé%ogant of Flﬁgehas LEﬁeen (Pilfﬁglgle fo ehsgevsé f%resee Sal a onfsio'gl%ré( 1S strong

W th axial”drse i den

cvider8 fér £ Q8REd Yedtigositibn k@ pFuriasis dioht it ntaytrBadiale theetic factors that
di sease mani festations to specific 10 pat hogenic

are impoEABinfos 1Re downlerngmt g4 Psthdtlthoreh mashvaslt agiept Rp4 as a distinet
‘ ri : e ‘ . ‘
discas§ B, AU CERBICTE n £ G At STRMA AR thevmatojd AR ng anlcylosing
sponddiétise Adqan oA itedlf Bt & MomogamduWWergliion dAd)yiouktbgroups have been
chronic inflammatory fornms of arthritis, such as
Propoikyl osi ng spondylitis and rheumatoid arthritis, are
t I i i . .
L R o B e R B Rl G B ps PN B (i hadi cr L
1994) aad egovid flus@ (Rarath ecdsdns?). Roemetriads kivieahgwe i fieitice benefit of

ane T et Bt Mttt 20008 AR AP PSR s Brandt et a.

2000)t he devel opment of PsA. Although nost would accept PsA

as a distinct disease entity, at times there is a

[ erlap with rheumatoid arthritis and
I'Eﬁ%@ﬁ%%g%gmg%bndylitis. Also, PsAitself is not a

h ) . " ' '

Mo OGRERIR SRR 08 VAL Y R TR DB o i
reactiveegthrit@ PO t@dtivhatiaith (Bea itled necitkish Boireahagets wlclear, but it

and synovial fluid (Partsch et al.

is hk%@?t_ﬁ%ﬁ cyipliBfs Phaveitrbipicn HoBtd Develehel pi Tplle high levels of
B R A e R T s T

et al.,ReE™Ct SyidadN thad t192; Simon thel c0IN30 $ahRalard et 90l K ddke ef al.,
i.s invention may used for treating patients wt

this be h

1999; Rébhenp GealaPPRO) Pitsevarpl stedies haye shewmFqlathe nredomyingneg of IL-4 and
! i aiat . | SN '

110 TRGPORECT O S OERS, SRTRORASelAFE ey Bl EhNE Dol SR Yomovia
membidile (Bfradd beull)i19h4;) Binedrsil 0fl 999 tapd fran @ (SHAVAR ef LENIYY; Yin ef al.,

and low levels of interleukin 4 (1L-4) has been

reported (Lahesmaa 30 et ah., 1992; Schlaak et al.

1992; Sinon et al., 1993; Schlaak et al., 1996; Kotake

et al., 1999; Ri bbens et al., 2000), but severa

studi es have shown rel ative predom nance of IL-4 and

IL-10 and relative lack of IFN-y and tunour necrosis

r . — gp— O\ I o
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K. Juvenile Rheumatoid Arthritis The conpounds

and nethods of this invention may be used for treating
wpaavarasse wi t h JRA. Juvenil e rheumatoi d art hriREBUS2009/041172

(JRA), a termfor the nost preval ent form of arthritis

30children, i.s a ied to.a fam.|l sses
1997) gt gy mejSuih E%HP??G? e ahE el Sbatn ST Pbahy A lover
level TR, &Xf&@%h% rIRADE 8RGTs (ANLin A PA%RE haPSso B deforted after

not conpletely WO 2009/ 129546PCT/ US2009/ 041172
ex vive ytonlptiousf, peniphérat bleod anmnbyucbdar ictllsn@BME) (rBafﬁlﬁr eted , 1909).
roni arthriitis.and/.or.juveni

a enile c . .
f}%ﬁ Bt BTEAPY HH ClSarange BLFGRY arfiiid aééq%atﬁﬁh%ﬁ%laaﬁamres the
[ [
s GBS TS B 50 4000 81 LIOEP s s
resporisod eékm:tenmmh:teedl nh‘l%,o Siegpelo{indoBmth V@9s5andLrdgatai I‘ftgulatory cytokine
feedback 5 (Lo et al. 999 Fur t her nor e, ile
that infubyky Blsém‘ihﬁ51§ REdGHE2 artcﬁEN. rh&Y é‘cﬁYﬁe‘b&éﬁﬁﬁP\ggg% (dgsWVasl er al.,
t y n I t
991 5 HTRR0SY SN S LUEIRY FRLEESLAR AFRRERD s .
1993)at these intersecting points are likely to be highly
rel evant to our understanding of pathogenesis of adult

J. B trbpA@CRFknERIs™ of chronic arthritis (VWarrington,
et al., 2001). 10Polyarticular JRA is a distinct

CIThO b&rahoHAR lay  8n B RE IS '1117-\%%1@13/ maffcatERtdrafadhd patients with
synovial proliferation in nmultiple joints (four or
enteropﬁhe;) arthmted. udf ypg:aﬂheelgmpathljcoamhrglso(EAh echundeg combination with

) I‘VIS 2) . i-S. subpt f, JRA ma e _severe,.
inflaniufind Bt diskses (O i REoFer ARSHRog fSrERE s gso can
affect GAY @ﬁﬂn% YandOsapfoRigdcefosnts. aPhtetopaBWE brthritieinvAlvieh @kkg Peripheral joints,
clinically distinct, polyarticular JRA is not
usually ghf@gé%\@@@tre@ﬁéps&agh aths kyegs\pr ppkles. sl ggmmonly involves only a few
f [
o (T ST B8 S 00805 PLRORRRY Sy s s i
approxlﬁfakeﬂ?jzﬂ 1% padtts Wit ulvaatinat doditis iand ©h% df&hweemtﬂf Ctdlm s disease.
ne and inflagnmatory attack that can occur in this

The S}ﬂﬁogélégsegf{nwﬂm sglt-lngyggsh andinongdefqriningyf | anmat ory
pEp Rl JRASHUERS. A A TEIRERR, & kbR pie ohfons
share ianﬁhlartmnsﬂib pytha]oghr | Thesse conditoins nhdade mca&ﬁeent(ad: i dufectfon-related)

feren i nfl rt at |mlar ear
arthrify, i o b€ of i SWkele AUMR AU e Py pbigent { Gy specics,
Clostr‘t”dziﬂtz' Gt dile$, Cpathstict BB, Sy RBYIRI Ssr MOy € TRnil 153 anfa Giardia

devel op1 ng the severe and per si st ent synowtls t
lambldaead@wm driobiicEdgsoi Ewm@mgélm omem@)seanﬁosr@ndyloarthropathles

hr.iti [& sel,f - ch di nction.is .
associ ol e TRl o iyt (B, B 5T HRT bt Rpofaers include
1ntest1h£leaj:rjp akg (ﬁ ofsd), vathyitishesiticWliibéhser Datiysc diisaas eandnébllagenous

avoi di ng unnecessary toxicity in patients with nore
colitisse| f - | i ni t ed disease. Current clinical criteria for
di agnosi ng erosive arthropathies such as rheunatoi d
K.adavenileiRhegirmtoidrArtheitis ef f ective in early di sease and
traditional markers of disease activity such as joint
cdbatempmohdaeod mqﬂtmds oftles pmaéotdmamdm wadeé fprateatigg patients with

identj f atlent hav, 0 ut co .
IRA. (gl RO G o d 8 X0, et e Thof PSAIE fagm gfthritis in
childr@at i Oi@gb@ t6 Vi mﬁrﬁﬂpczﬁumﬁlmgs icRarthB8rigdiNBY | dhidraé @nfMMfifation and

30likely to be of significant prognostic val ue.

hypeﬂnerd@mof efhtopynoviad mgebtdnty. ghedfesmopsetdpspdet Bunelopempletely
inearly inflammatory arthritis have identified the
presence of RA specific autoantibodies, in particular
anti bodies towards citrullinated peptides, to be
associ ated with erosive agg persi stent disease in
early WO 2009/ 129546PCT/ US2009/ 041172 i nfl anmat ory
arthritis cohorts. On the basis of this, a cyclica
citrullinated peptide (CCP) has been devel oped to
aSSISt in the |dent|f|cat|on of antl-CCP antlbodles in

g o o S o - Y
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15 Despite the early clinically differences seen in
the various patient popul ations, many of them end up
woemphigsigdenti cal after a di sease course of PCT/US2009/041172
ten to-twenty years Recent studies suggest the nean
ime to.cljni.cal agnosi s | osin ndy:.

SyNON G o Lh e MRG0T NN ER e & 28 iy & (ke artiits and/or
juvenifd athT&ﬁ%tsaﬁeuﬁdp@dl es suggest that t he

spondyl oart hropat hi es may have preval ence close to

t Bath iohate hed rdantivd ianune isyitemg Fed mtkipld edll tgpesak vast array of cell

003

surfuc 307 e Qo d it G SRkt e lS o Bef MR cncgativg feedback

(Lo er5K€!1909N Futth&intic, VWKlM@EaﬁBIerlﬁ&K@lg@t ,ahe ﬁﬁlatefaafdt@tapmeswmgs of
Sacroiliac joints and e spine are £r|narll

the imgpme sy stam %etfumtlenadtydln@ﬁ@eteéélgeqr@m ARG Logkhéey) i%%é), and pathologic
e r X [
events %@phg eeg gﬂgg%l qft@lrsekt?ﬂgg%%m%\’/ aai% ul H‘u rtg ]Bétt 2}1@{1% Sl%}gv%t to our
underﬂg/tﬁhmf eateb ggasdis off aduétsdnidrohildbyst formsray clabsio doritis (Warrington,
|nv%Ived. Its etiology is not yet fully understood
WPdsworth, 1995; caiin and Taurog, 25 1998). It is
SI’B ggﬂﬂcﬁlaﬁslﬁgc is2h Qﬁjstl‘ﬂ'ci Bidiba ﬁt@t;%a Jtl'aﬁatc%%%a)%?r Rfhhiation and
(MHIC 1) HLA-B27 allele 1T n and ,
synovfh@@ﬁ))hferﬁtﬁ)mﬁlfmuhh@lel Jnnhlt&/(fwajrsnom) tinvdudomg tire sofalltjbi@isrof the hands

(Jarvisl3 Iré@%?g? s> ear e ?@52}?@? moef sel‘:ytg%a tc%t?steltétj B%tﬁsl%sa lf't?u?tiple joint
involveh@RMBRd %s ¢a%h€1¥y5 to Ft%b&@,nt% id{Bros¥e fihRn Aﬁtho@!gh aChi‘t&Zﬁfﬁ‘ distinct,

Brewerton et al | osstein et al 1973

polyartmylab dRArisalop rlilen@gertqo)uas@dctbaétent@ rVapy ith d&ﬂ@pheamfe@taﬁpmﬂ age of
ond | oart h active ar

onset, PREPOKS B GBPL o BT e QbR R, AU g of
variati®flih &heSmathﬂefdﬂtHéJirﬁmbﬂé'\@thd PifefRsRoryQittabk €lancsn 8¢S this discase

in which case it is classified as secondary AS.
(Jarvissy@P®al |y, the affected sites include the

di scovertebral, apophyseal, costovertebral, and

L.c Bstlytinfasveatery Avthiitss of t he spine, and t he
paravertebral |iganentous structures. WO
2009 +A2PGHRIPETY USHEBEIS/0D 4t 7ivehhién axaprdbeiwsed &ir trdagng patients with

cry AR AP B R RSP TE AR AR rtporaics
is simfliy &rl@lllﬁ G@Sc%ufs@iﬂf diseaded AlPdifeg@t, 1LRYBien diffieustd &is@dguish patients
entheSitis is known to be infiltrated by pl asma ce%
who ary g 9f develamies pisl varﬂmdm%z’,l@gm yadyigs thedeads to eroswe joint
dama%er%eng ﬂ%én é) gﬁ%gti;’skl)s/ oogelg g&ﬁ&%ﬁ @ leguéfbd?itnﬁ}t{%ﬁ ?sdétﬁgglobn order to
target Dedragyse dplstbp@netsg $rchitin oC OFPTENIVRBC thaSE wSthNRLOINE divcescodddevoiding
attributed to nore common back problens. A dramatic
unnecessaiy tgKictty diipaiignts yflthﬁﬂet?esetfdrmlétd digpase i(Qireet glipipg) criteria for
I F QI
dingncRifl iy i Opiiles RAAT RO SHFRIATEAAR (00 S 1AL EE PRI cary
diseasmkmdetr:hd]‘eoﬂad)vmz{rk&pl Gfedlssasg: aictieitly tsoclt he jpiat wbsnts andicpte phase
Al t hou nost sy begi.n in the |unbar an .
resporgs bRy a&eq%tf‘ézaéﬁ?ntlﬁépam PR 0Bt hBosie Ry &baﬁaton et al,
1998)b"’I‘%tlfarﬁe?‘ter“é!etleﬂecti%/retcﬁ’r tht IpathBREIALSRtLECMErind)ird I synovium are most
shoul der, hips and feet. Sonme patients have eyé
hkdytmb¢aﬁngnﬁgnnpammOﬂmﬂ@hsevere cases nust be observed

h | v nt The.nns f rrequent ..
oRGself Bprd b {Gnb Rl BT S aporruealBe R by BRIy arthrits
have 1@&1&'[&16@1&11& YprdsBndeesfl RASpatifik Quitafitib®RBAE e phiti¥ulai antibodies towards
children and wonen, and rarely with acute iritis
citrullraiede prRfidess toveq tassqciatgg v ith offasiveatdy psyssersngiseasg in carly
signs are di mni shed chest expansion fromdiffuse
costovertebral involvenengz | ow- grade fever, fatigue,
anorexia, weight |oss, and anem a. Recurrent back pain
- often nocturnal and of varying intensity - is an
eventual conplaint, as is norning stiffness typically
relleved by act|V|ty A erxed or bent -over posture
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20 to run in sone famlies. Theories about what causes
ul cerative colitis abound, but none have been proven.
W b@onessee popul ar theory is that the body's i nP@RES2009/041172
systemreacts to a virus or a bacterium by causing
n the.intestina

fl t
inflan gy PRSP e S e Dot g £ M e HATH ihalirigtedsieptide (CCP) has

been dl&@lé)ﬁ@d sa/ﬁisesmm It i JeRe QAfisn @9 aﬁ@chw Qﬁvlwaeets hBfpatilRS8ra. Using
abnornalities are a cause or a result of the disease.

this aplbromlatthvaorwhcct iof ang-GoP andibedids s zbsen e»‘hownotnabe specific and

S nsit Vo1 O rtain foods or
sensit S 825 <% BT PRbh B STRay Ry LR effust B Rbianpiety predic
perms&ﬁﬂ%rd%ﬁ%pdyﬁovms beford ftees&@SicofREMBELNSY B OATE; @bnifest. Importantly,

ul cerative colitis are abdom nal pain and bIoodY
anti-C§iPapptHhogdics pye j adtpnsddpdablordy sexdp BYanE ncarsf Btiorytre cligisplgpmptoms

sugge%cg%yth]m: gll%gsrﬁéh g@ i @ércltng% of esﬁk@ %’al,l qﬁl?;# ev%ﬂtg (&e}ﬁ%gn e; al 2004;

RantapdalDaldyvipt @b, 2008her s 30 suffer frequent fever,
bl oody di arrhea, nausea, and severe abdom nal cranps.

MUAgﬁymgin\gesIﬁ)ﬁh?,ﬁﬁg; may al so cause probl ens such as
arthritis, inflanmation of the eye, |iver disease

(M@ Bbhpdinds Ghd hHAKIdS of WY iBch B Yha§ PeIsOE Fdtdreating patients with
cholangitis), osteoporosis, skin raShes, and anem a.

ankylggingopronKpliies AT issardisorry spselbivéthin & dwesden disshgeclagsification of

n in
srond 58 @fton e Bl SsbTu b 35 R pitners slammaygepppachy have
discasehetivlbgdies ithauae: ¥ishemrt r digiess, irafdi@nmBdrh obadtdriadt iéictions to
arts _of the body. Some of these problens go away when
inherifapge. ¢ et nsal] subgreusethe end resulp of b disghsepPipssse db agsehpythritis.
Do ByTETARSIGIGHERh T Ok SULLSHR SAPAREE gy o e
end up ecarbnemmtical wherchdisenst (doumd bt aﬂneobiNeE@I wegrsi MRdchet Hudies suggest

the mﬁ:(,:a%: t{orge g{ %lggcai g}rggng%gg antlg%s%}gns}%)éngd%% ?prgrggi}/sggse%ngétgoq disease is
7.5 yehﬂf(kﬁm@ggﬁ BIRIEWIRE Stulifds § e?tqut thgy &n%?fo'aﬂgro athiQPhay have

t he doctor can detec | eed |ng or'infection in
prevahem@ Qi@stedg thout of ehetumatoidr milrdtsc(F dritlwialyr dol. 2Bl Beosoapy, 2003).
ohszﬂﬁ %@%%ﬁg cs:gs?%mlc IR amy }rIBkFezlsl”I{ait Eijll?ﬁ%é OCEE%G aﬁgleskef'eton with
or witBQNRRGhLEE] ctD n@an@femxﬁr Satydilih¥ jSmtY dn@fthe spifd &retphignadi ffected,
to see the inside of the colon and 10 rectum The

but higggdothoulder jajatsapnd lasy comaanhy peiphicarmaintont certar ¢khgrarticular
struct%gs %ﬁc ears§heo gy gsguf)atlﬁn N&?\%Aus sDé’{El!nn ?Q/c{e gas{ ﬁl"%&hn}il sgrsteml may also

be 1nv©fvetil S‘c‘sttﬁloﬂdg@lﬁs tnbeyétl fallp @n@érsﬁob@ (Wbirdmvdrth \IQ%N @ulﬁnhma Taurog,
m croscope. A barjumenems x ray of the

cal
1998)dt %é&gpglﬁ(ﬂwwﬂﬁ’@ Wit dsgupier hmpwgwﬂwilm ¢lasy It(MﬁG di H&A-BW
allele E&p&lﬁhﬁ}@g%{nﬁ g{} fﬁk?/ aff@ft ﬁg%&}]&éﬁ 1ﬁQhe %11'1]198 ??gﬂemfg BRI feared
becausad (ﬁi/\itﬂ)[ﬁottﬂ‘tml ik calso nhroanbamd and) ireavgrsiblle damage ofotchéons, ligaments,

mal jties that m Tr.eat nent
joints, mnggwa?q (et ffsaldég@?d?r@ﬁel?%e@ér i Sl Ssllogferp ﬁé"[ 1973).
AS ml RB&CaloMI iRARIcRtiBh Bvit 8RGEE WrinNoMEslinedichRRrophiRy such as
severe cases, a patlent may need surgery to renove K
reactihi guhrstesg p@om@ms ;sgmggr yrthlrgtlg hagth@ﬁlltly, lgematifocolitis, 1rr1table bowel

aiscasfy i Bb s SR e s 4 Pe S 8RR RS ¢ he

SYPREANE thy apféeredisngs e thBadisddRe@ibra) ab&ﬁigﬁeal costovertebral,
intestines, |like highly seasoned foods, raw fruits and

and opgigentiyFies, jobits rmfl Kics sjag, endicihe searaverigbrel pégessntoygystructures.
experience ulcerative colitis differently, so
treatment is adjusted forgeach individual. Enotiona
and psychol ogi cal support Ts inportant. Sone people
have rem ssions - periods when the synptonms go away -
that last for nonths or even years. However, nost
patlents ~_synptons eventually return. This changi ng

. . o o s o o o
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10 and 13), IL-6, IL-8, IL-12, or leukem a inhibitory
factor [LIF]); others are anti-inflanmatory (e.g.,

WO 2009/12%8¢ept or ant agoni st, 1L-4, |L-10, |L-11,PCRtsS2009/041172
TG--13). However, there may be overlap and functiona

e EARIRRY | BADELT yRLleste yoder cerlabn Laflammmt oy

attachﬁﬂeﬁmt&%eg qu geatprahineﬁrsmqﬁlsm%a@ (ﬁlﬁn ahd Fraar(fg sm)etm site of
into the crrcuatlon

enthesiitis 8 laroe/npioobm odidtratad é)yqéwnalsellsl bmhoyyﬂ@y, andcmalnorphonuclear

cells. SES Tt oS, HRERR Srosfbnul oot B bl aly bRILOET gnkytosis,

(Ball, 1971; wHaRg1990ne devel opment, hemat opoi esis, and liver,
thyroid, and neuropsychiatric function. A so, an
i Plyahclagipsishis FemMMes/ bacapica Sympiosts pis pHgwratigibuted to more

tQqr

comm@h SRl EOCRIR’ & dabratc fits o BExRED AEBRINGE MR ) SHLF sn of

AS. @{h,er cdi9fdn donpiasres aichile. chrdOPainbard sidFtekilmothatawer back which
1998). One study 20 suggested that cytoklne profile

usually ﬁtaé%tf‘ ST RAIPEE PH 16J(B%e‘§totfg%ﬁ’8]|"lsd PhBiRo S Ithough srost armptoms

begln g FH% Hﬁlbgr' SRPSEr iR dtba erhe Irnay 1:1‘1%81%)3 the neck anErL%?Ep?ﬁsas well.

ave been propose Crohn's disease in de
Arthrltlh maysléom‘ccmallnl thel shmljdeo,ldupsaamhfea@ Sninstpstires bave dyk-inflammation,

| ra), inhibitor e.g., Of 1 3 .converting enzyme
and mgie el A Ut B O SR U R1 heefodkit i TS es gl o
amfe AR Sre %gﬁgpreyéi‘l'ﬂatfdﬁgﬁz@d&ﬁ @il @é dly@hrsé R@ﬁ eJeE} 1cally in
Rei mund et aI 998; Lugering et al
periphgral dpints, Tep®)ally | m ghldré¢rc andrwonmmn gof crﬁ@lly a\nthr b erstls (anterlor
uVGltl@ggg,?ﬁ TNF CSP A nonblse gﬁ%é{gég%(erglplglglﬁgegf Ry (e:xepsf§§)19n frorn diffuse
costovektasikl Qﬁvo&lremenﬂ-9@3v giiad Bedr] efiile ehnditbxia, ﬂv%%lﬁ) loskhe@g@ anemia.
conmpounds nma be used in combination therapy with
Recurgey offteochraal and ofvayingsinicasityzoiadbckatual complaint, as is
rnorm %Qﬁ §98%?? ailp eeﬁaeé]tg&‘%g‘at%valﬁf )éqle%a% Iozgtgfll ncg\%fﬁoﬁﬁ% cases back pain
and pdvaspirent maulscle gpasumithivg, dnad daprge dfekyphosigieicomgndnhie untreated patients.

i nfl amrat or, esponse an placing it with ..
ORI R B Bl ebreHT Byl/3 b patispimbreimat gl sitlimited, acute
iritis @nt%ﬁgr Z@én% Bl ??Erd'i’ra%ﬁ hae sfe%retéﬂ@ué’r{ &Y & dno le?d?ld Neurologic
reat ment of o n“s di sease in human pati ent hei r
signs V@ Qﬁ@@i/om@%n@ﬁ’mﬂdnsm@@t@mmmdlmdtttso«zt swaasicd) V@Cﬂbeﬂ fragture or

erili the.intesti na ct with at | east on
subluGiBha sl baRar itine” R ehish CGondy ot g 0Gmp! urinary
incont®chcd, h@m@ﬁiisﬁ&d Ndaddepr nectheRbRGHAY bAEMBIAR of ankle jerks).
di fferent sel ect, well-characterized bacteria taken
Cardlqmmlardnrmfeshuqm\@n ipgndrigortia iphlicaenest mg@naopemcrae@rtls rigd ECG
conducrrlon nsorrgllal%teeassg pulmor?aa}rStﬁn%fanr tllsal erer'TBé’ ﬂ)r S occasmnally with
exist ing In in merofI'ora “nga e” ang’s

cav1taﬁ@rpjrhaﬁﬂrﬁ? Bt nﬂ&tﬁlb:n&foflTBl ApAChebE %mﬁl@dﬁlﬁdfbyt iifdctibl @t CBPergillus.
y fecal inoculumfroma disease-screened hunman donor

oASbl9 charagifpied by snldceymedants Jlamscelercdve spondylitis alternating with
prioESEALE BB SR Sy RS S Rl
rmnlmaf ot ho dlsahnhsznetndan fnh,yprbdnomrse diveodespite dddkngifinatd. €©ttasionally, the

wth 10 SLE. There has al so been no gnomn Cause({?
course, 15t VATRU QTQgESSSINE, ge@rglﬁmgslnsgfg{u(\_}mcg |1m§01tatlng eformities. The

progn&¥iy IshGIERL chr;{% tier¥ SHEHGraktoRy $rithy M ERIBRhOSHS ph@dEwitts secondary
an aut ol mmune rheumati c di Sease characterrzg by
amylogiewsi tion in tissues of autoantibodies and i nmune
conpl exes leading to tissue injury (Kotzin, 1996). In
contrast to autoi mune di seases such as M5 and type 1
di abetes nellitus, SLE poggntially involves multiple
organ systens directly, and its clinical 15
mani f estations are diverse and variable (reviewed by
Kotzin and O Dell, 1995). For exanple, sone patients
nmay denDnstrate prrnarrly skrn rash and Jornt parn

o o e



10

15

20

25

30

WD 2009/ 129546PCT/ US2009/ 041172 subtypes of |BS have
been descri bed on the basis of the predom nant
W@ 00pt 20546 di arr hea, constipation, or pain. |n RECEUS2009/041172
absence of "alarnf synptons, such as fever, weight
Igﬁs and g@ﬁ%rointestinal bl eeding, a Iimted workup
e a diagnosis of IBS is nmade, an
e rated treat nent, appr.oach can effecti yre
¢ RS g%%‘?‘t ndy ap¢ maphads Ghhis frgniian mag b ?Pr&r%tne gptients with
ulceraﬁ{lé BORAN UlRrfhe\BliBNGLs HRLES ARVEUVA! infAtmnlafod %H@ rs@f'es called
S affects about 15% of US adults and occurs about
ulcerSt imrthe litinged thwolargeohtestmd. ATheonBammiation bsuahgc¢wrain thalrectum and
S.accounts far be.mee . 2.4
lower G B i IR Bincit A3t P SIS O SPET i Go el affeets the
small Yiftedtine ek cdpRtforOfk Yenl Scéthd, BRR 6O ML ARt | ORcREIQB cBNtis may
gast roent er ol ogi sts but al'so is one of the nost 10

also beoenttsh aghiss roni meetyisi ndhe defmmatens mpken ﬂkﬁy colen raarpfy frequently,
causm%gg%’rlpegyﬁ' c%tsaﬁaég(nltz g)Fachg \gheargc OS{nlﬂamél? 2%’)}1 Efﬂég the cella lining the
colon;wh¢ blcpsise@dsindpeodioe ped. have bovvel synpt ons, persons

With IBS nmiss three tines as many morkda&é and are
nBETative efalitis ois rap Bitanseatery b@%elstilét@w d Ik kthe prcpgighaygme for

diseas&l th%'t _;‘[%Jsi]: %%ﬁglnrl]%t?osrﬁmafgtr & a‘ﬂl Pteat]i%g%)rdsc%é Z@J:fﬁerratn{?h&%]ﬁs can be

dlfﬁClﬂhB]' gmgn(bdedfecplmeamsymptbims uire lsomwr tdl (Eth)ft‘rdmtestnii[ahd;wgters and to
et al. 99 g No cific ty acco
anothat iy oL A BRSNS o PSS GRLTO N Oab AL C@H}Srtﬂecause
it caus%ﬁ‘ ﬂtt?alrﬂrﬁz{tfdﬁ ReYE!wiAR HSinRXRRN WaC edsYC BRI 8REaSe Wdally occurs
S. The evolving theory of IBS suggests dysregul at1 on
in theatsmaﬂl tnitgstine,| eltwlugh ot ¢anealse advasugun thri moutby swephiakis, ygtomach,

d dV|sc ral. ét: ers nS|t4V|ty abnor mal nodul ati on of
uodetWa. et art e Y1 CoNS), and infection have

aUllceb@ﬁ/B dolEb infedt @c%ur li pé’(&iﬂé bfany a %b)’lﬁﬂ a66% ioflen fifglaRE Hetween
E%a an inportant nodifying role. normal intestina
ages

g i 30y drakesy &mum@nb@mm deped0aarfdadP o hilrephand adolescents
somet%e%sgfétg?lﬁg?%ef (%19&154 %%Cer ﬁﬁencsol etéaﬁnése[ Wﬁ%ﬂg%éﬁ%&%ﬂ? e}% aI}dnappears
to runfiftso@B tfsmidick. hTh‘BoﬁE:J lillﬂ:art prhat cavseaiiiterb3® Ed1AR abbund, but none have

atlents who have the constipation:predon nant or
been ngw Al B%bﬂ‘?%tth%qﬁbﬂ%@ét t%l@&ﬁﬁy %tmlgpne syptpgyeacts to a virus or a
a ’
bacterhhy 348l S s RE TIPSt 87 A B SO0 ST R R vt Gicorative
colitispliayk crbgedhalpico pight @dmmoatsysteti dnts dbasrsbdeenotr oy twaédther these
in.patients with |BS (Kellow and Philli 987). The
abnorg iRt FaREeOAITR Bh & AEgtica Diecsieacdliibnds ey hsed by
emotiétal @stichabr ReRlitY REESANS fEd®! droWoaNHofititd, | HuPShesd gtﬁgtors may
Horwi tz and Fisher, 2001) 30These motility findings do
tflggehmnrmmeumomﬁmeopt@e entire synptom corrpl ex in pat| ents

ith |IB n fact, nost of t hese t
W@h% ﬁ%‘tsfﬁB’inénO&bW%Wt %Cf‘(rﬁb‘feh%@é are 2%865‘“ agg@ eﬁ‘i‘ds bloody
diarrh¥d. t PatldB® gy Ral REpERSEH f5iR0S, Weikht s, sy |0$@§Iﬁe%ite Radthl- bleeding,
St udi es i nvol ving balloon distention of

and lqseef badyyftpidy ap8 moriaty e AP ofaatis atsmﬁ@ émw snptegs. Others
suffer ?qutehte ?e%% Vﬁogcgg ﬁraéglgé 4%? \%4 l%‘r?iéog)e%%ﬁa'lﬂd%%nﬁﬁ' aﬁBQ Ulcerative
colitiscmay radxio saﬂsg: qxittﬂemb(hutte he agtheitis alnflamhPioh . ot’ﬁfh@&@e liver disease

patients nmaintai.n normal perception of somatic
(hepa%ttsp rriirhosis, and prmary srlsrasHigo Fhelangiiv)e oplsaPPIpYippeisadraphys, and
anemlg._xlm) BhO khbws E&Qﬁf&o\;}. Pr? gfbblégl% O&ﬁ?mm%e thEESBA. Q‘fc?eﬂtl@tsttﬂﬁk these
viscera may have increased sensitivity in response t
distention or 5 intralum nal contents. Neurons in the
dorsal horn of the spinal ggord may have increased
excitability. In addition, alteration in CNS
processi ng of sensations may be involved (Drossnman et
al ., 1997). Functional nmagnetic resonance imagi ng
studles have recently shomn that conpared mnth contro

oy - o o g,
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20abdom nal pain and diarrhea) with antibiotic

treat nent. | BS may present with a range of
waeptzsee However, abdom nal pain and al t er edP@DUE3009/041172

habits remain the primary features. Abdonm na

confort is n descri bed as. cra i n nat.ur
comp fesBey HeeFaebTte FEGH asar HHEeS STARgHP R He et pars of the
body. SRS bt RN BIOGRES %a&%eﬁtﬂe&%hng{s&%{aﬂ Patients may
report diarrhea, constipation, or alternating episodes
of\ thorenghn ebymd:l c28n g s sérpeatal ¢ests Mrpbe hasired yonghagnmse ulcerative

..are typi S - VO , ]00se stqQols, .
coliis by Bisinay b TR67 ISR Toh Bimia by roelERReB AR e in e
colon Batdcaim. SBlabés EestiBiiay SR ihcdiePathighgwhitEBiabd WElDeanGY, whlch 1s a sign

i nconpl ete evacuation, and abdom nal distention.

of inflgruypationnioseheed ins{hephasirs Bysigetinga S@&étsa@e@oﬁﬁawr can detect
flu YSPEP b r n

e s PRS0 RS TP A Ol Sboigpocony o

sigmoiddstuply. dor kitihr east,ithaddadsr ihsertsharentiesbpaga ldrig, ﬂ8x1516 lighted tube

characteristic IBS and i.s ifself an expected

conneglodyte arﬁoamuf%@ng;ﬂh N FRSREOT nie tRs pSio\VES alilea@lﬁ%tqféhe colon and

rectun®V &hE Aok @P wifl Henéjﬂlé:?& &g éﬂér RAbnERESH V‘ﬂ@?cﬁ ?ymlgéi@ oft'the colon
wor seni ng or changi ng. ications for further testing

wall. &lusiog |t]m:¢xme thor dsgorarayodo albampsy,sylnplt orve]vee tekeig @fample of tissue

from 808Dt Celem S0 B TR P F A (PGB PR Y] the colon

may af8NHeke uJ&lStﬂnEfﬁbbcbdﬁﬁb %%1@&&99@?%%10&%9 Bh&6k, a chalky white
t onogr aphy of the abdonen and vis, and barium

solutigy, ytihebarpfm shevswnmhite mnlhragéilnntaégwmethe Roctgj pictpaemicy of the
is invention

colon. Y BT T er 5 ST B P MR b BRss™ B vy

Sireigtredht Sorsy EtidcoliBSHepend ok feRiiGusnsds®Mtle disease. Most people
ressive, system c autoi mmune di sease, which
are tr%ﬁcfdgmltg @@@ggﬁqnn aHt PVeR§ Gacs- ageHeionen need surgery to remove the
e s
ol PSSR 0 ) B 0NGR! Sy 3350 o
are mggered; bg bartda tfesdszee ably tb yopisiak¢ symptofs|tyrabidimg &vds that upset
estructlon of the e rine gl ands, which are
their ipieptines ylgiceyelly SHORBR Pt T8 i FeRY &> epiilk segy(lactose).
Each géf %t&ge@éﬁ% %10%%& V% oA Rly, 10 tre@iment @Qﬁhsted for cach
ditio xt ragl andul ar (systen1c) mani f estati ons are
individeédnEmotioné andh pmtholbgpalt supnoms 1§ ﬂn;pw@oh %Qm@peqpla 09%) remissions
Itrau

- peruﬁg v&? @g%ﬁ&%ﬁ%g% 31%36 ﬁgsétfor ont i@égyen NErIe Hiowever most

patien¥h §fin RS %Sérﬁ@ally”ﬁ%yurﬁ emlé'leﬁaﬂgﬂ{gg&at@ﬁf bf @B %m@ﬁset M&ans one cannot
organs. Interestingl £ ular infiltrates in

always dete whan i e fegmenbded elpecterﬂ@lnee peandpivdthl yleplabye colitis may need
i GACRE B RS s DB bR e Bl g o =
X nt hau et al ., 2001) In SS, ectopic GCs are defined
fﬁh‘bﬁa’ ¥328&( | aggregates of proliferating cells with
etwork of follicular dendritic cells gg)actlvate

eﬁﬁ%fwap?%ds @Bf mthopl of dhiggsiveniien gy berisre Lorriatiag patients with

Crohnd 8RéRct DeokRE dorddr FEHFhRh SRR Ye&idnHak BR&Y tried is Crohn’s
properties with production of autoantibodies

discas¢ atahn RodiS8Ac apniptmntsi intladS8RYstihghlndlaomsgion aaddhe development of
: Jansson,. 2003)... 20 1 n ot her st em ¢ _aut oi
inestiglo 35884 o ubinerRi: o EEp R BEF oprries. An-
1nﬂanfi\1@df&yb&@@s | Gentdst 5-ahindSMIRHIBRED (g $ Y@yl lin eglcﬁsétﬁ?ﬁcdﬁltdrdilds are
wer e shown to pr oduce chenoklnes CXCL1 CCL21 and
typlcallyrmﬁw@sed nbyiL g nqt3alvees exffastivorravisidde in Boteast e al., 1998).
and mantle zone B cells). Miltivariate regression
anal ysi s of these anal ytegqidentified CXCL13 and LT-13
as the solitary cytokines predicting GCs in rheumatoid
synovitis (Wyand and 25 Goronzy, 2003). Recently
CXCL13 and CXCR5 in salivary glands has been shown to
pl ay an essential roIe |n the |nflannatory process by

—— Y e
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5 fewdays. Inits typical form psoriasis results in

patches of thick, red (inflaned) skin covered with
w@Rlogeedsd4Gccal es. These patches, which are soneRCTES2009/041172

referred to as plaques, usually itch or feel sore.

nost of.ten occur. on the el bows, knees, other .
mmugibarEson Rty BydSpehnr B MEaEnoyhticiRLder PR resighpt o or
intole28l @fscoﬁtcoktaeolaeejryn&ut et Bzeng@ﬁ occur on skin anywhere

on the body. The di sease nmay al so affect the
f Effggs h:aqldvslomdn@mstmdl tesatraend tthea@aﬁst thslsm@sea@e haveefocused

enitals,10. a ns t he
on Tt B1opt RIS TPHecend Trataed «bd Vtnseer, 1999
CytokHeR bRXIniElt Rbittcl prbielns @R fRERH Ki’ﬁto\/ﬁ(l D p&Her has |s§ec1ﬁc effects on cell-
erience joint inflammation that produces sy

to- Ce”olfl%&?tcttlﬁm”r fiptgrceliwpscarpmunicatin. ps thede @dorp@ﬁﬁth%rtq Cytokmes are

produge{git p%ef)’m%eséyesggagﬂfsf %C%uz(f %k'l oﬁqto%gtre ogé%%%%] intestinal

rnacrophzigee hoddeyeey, leptetadilabcelB, a'nd:ﬁbﬂoblakksr(mazhdwed h R:@lérSand Andus,
protect the body against infection 15 and

1998; étaélem%d Weksterd 98@ks §0@? Cokica dfegro-miRanmatosy ¢ &WTNF a, IL-1(a

and Bi ﬁip 34 ﬂ ?g l?y om_ﬁt}%akea e@ﬁ%ﬁ?@éﬁn{e\%ﬂgﬁ t Il\ée%% tglheagntlt 1nﬁXrnrnatory
(e.g., tml ATERb @ﬂtagmstt QL 142R1.0 ot anqu%dofGFJﬂ)nm%Jelv& thdte may be
about one-third the cases, there is a famly

overlahiagd dunctiofal pfsdlmldamysn fiResefircthadsr tramim wflagimetbrs chadigens.
nmber of fa affected b soriasi s an
ﬁb?ﬁt}Vﬁ @aesg&‘q Lo Itsnﬂlé%?st” g?‘h% %F%&%%atloﬁé&g | ENEjop pnd 1L-6 are
' e efie1 afieqt iy
socretBEAAS B SloBRKrdAGE shAINT.O0NE1 120 AP KARTHOBE in cxcess
locallg By sieuchbarcellp §di; rRmhalchi af #Gt1008)s Theder @sskin@nchndbaas dasranging
inclimte that dry skin. Al so, certain nedicines,

cffects 08) RSO rﬁyat%?naw ing BpRse KeYLopmgite hempigpoicsis, and liver,
thyrmg,lrjate%l {ib%g}lé il Iﬁ%&tlﬁhoﬁgo pJn%M[[a?lc? B?%C tIL' [ 1@%atio, in favor

wor sen t I Sease tro dl seas€es

of proZbfampatordILofB, hae bpsmesiebitved it Phisits enﬂma@/rohﬁ's bl (Rogler and
the treatnment of infectious diseases, including vira

Andusa§9%adaikr ¢/l i19P&CRI08AS ¢f @h, H98eBukissisuboyamp, 1998). One study
suggeéstgcis ﬁ‘éﬁn&ﬁ&?ﬁ?ﬁéfﬁ% 1353’?'0%?53 p@gs thutt@]gé g\ﬁ%fﬁl Jh?én%lsﬁg ?0%1 ®r Crohn’s
diseast ($dikiemza, roH8).cause severe |nflannat|on of the | ung

and bacterial infection cgnocause the systemc

hy Fetmemts ditrde et eserionnse, for GePiibs dipepiseineludedhs yee of various
L O ' f muhti t ry.e3 y
cytokl % Qﬂgéo'n?sﬁs Q ) inlérl{gal) Ig{éllrt)(gr?g& %f \g_, tlﬁ 5091'%1@1%1%0un Zyme and
antiox@fantsh emdnamntytannmmlb@hegs Royler ancd lmeto‘sl Y998 hiahi Hbg@and and
t he %&%Ilcatlon of viral pathogens. Previou

Versppgahel WmBeanynsh @/t NP8 EYeF B8 & dHpddttisM %?‘ﬁ&é’se@é@d”& In
. | Y
prioff 010G LRoESRLSAU PRER! o) FRELARNGARS sugess i

treatmch@df Crohinky HiseiRe GTaddm er WO 1997, Stack er al., 1997; van Dullemen et al.,
2009/ 129546PCT/ US2009/ 041172 ka pa B signaling nay
1995); ‘Rirfise compoynds drrrbassedan ‘f%ltmeaqm ta?rapwathtqqatpounds of the present
disclo§}€! opent enone prostagl andins nmay inhibit viral
replication (e.g., Mazur et al., 2007; Pica et a
28@0ther MppRbrchria tleutr¢atabntfedGrohas |dt:sn&eatrasl fmecesn off lcast partially

. Adm pistration The conp ounds. of the dlsclosure
eradlcﬁté%g g@ Fg(?r@]métalt}ﬁ al myay P%ltr}tg%epn t t1 at grygtesponse and

replacRigdit b¥thQf ndWpdthd Ra1d Qrhénif F§HQ>%I§}@Q§JBSPatent 5,599,795 discloses
i ntravenous, intraperitoneal, etc.). Depending on "t he

a methediffer fc pememiost aat trestmenhef daohwe denapo im demanypdsients. Their
coated in a material to protect the conpound fromthe
action of acids and other gratural conditions which may
i nactivate the conpound. % ey may al so be adm ni stered
by conti nuous perfusion/infusion of a di sease or wound
site. 10To adm nister the therapeutic conmpound by
other than parenteral adntnlstratlon |t may be

o a oy " o o o - - .
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Sterile injectable solutions can be prepared by
i ncorporating the therapeutic 5 conpound in the
WO 29of12%sdb anount in an appropriate solvent w tPCDH£2009/041172
a conbination of ingredients enuner at ed above as
d sterilizati

methogigpi difelpd Gistsftleinec ipuiial GRS AGH Byiomh BF perietingnd at east

one aﬂth%ﬂgﬁﬂ@ﬁﬂﬂ kil &mpeoesaghﬂgnﬂ@raaanatreﬁlh&lﬁ GRYh vath Mfeféﬁt select,
cont ai ns basi ¢ di spersi on medi um and % he required

well- Cb@rlaetlerlzwgb@@hrerttalseﬂ from Itdnmslehlen@me rBeredy &vghiea mathadnef treating

( ers r n.of4sterile
Cronnf§TReeP 7 6P~ FuP i FERE ot Bt RePaR R Hpe Radendh B 1bfage and
replacBiepaw Ak a0t wabectotag %Uﬂﬂnﬂfn}x’tblriﬁtr&ﬁiieil b§ &€ HidtuNGn \ﬂf&inﬂ B discase-

yi el ds a powder of the active ingredient (i.e.,
screenteﬁéwapﬁeu nOT B rio & rF@INPEPitien anwpa@@etﬁ@ﬁﬁapldaé@mfie@wherlchm coli
specic §q%$9ﬁsh4§ previously sterile-filtered solution
P %ﬂgieof %?ﬁ [

therapeutlc conmpound can be orally
i.ni st d, ith ' t dil t
P. ST RrERE N EnEhe 8T ¢ "The Therapeutic compound
th t . b [ . .
SRS U T PRl a2 S5 B b petncs wi

SLE. 'Rl ek al @ bdeAGRf R Qdlsd Fdrasitdidniuvit Aideh®s SUEH 8Cystemic lupus
diet. For oral therapeutic adm nistration, the

erytheméqsape lmsf@n@@dim@m@ythayatbem rd &y p@ raataeléplmmwme rtheumatic disease
chara %er‘f‘zeﬁl o) tlgn l'{?c' 1ss ha%tofa%{l (ﬁes I n(g erﬁllnlu € %01%18% st lse’adlng to
bu ccal ém 3T’ I GEh capsu
tissue SHRIBE (K bRNE, 199§)’ Uﬁ&onmﬁt%saut@ﬁﬂnﬁﬂéedllscbdsaﬁ siheas MS and type 1
percent a of the therapeutic_ conpound in the
dlabetéfoﬁﬁaﬁ}lfb ’%r%panatwdereﬁaelw ah%tl%yrgaafsygf@n@dwg%y 49 its clinical
T d
BTN B 08 G APRUIE QFEISUDTo0) B llampe
some qmtlblﬁblrﬁaﬁ akeagastwitd Iprhﬂardpt shiimedsh and joirtt pdis, show spontancous

remlss&gﬁ'; au fq Hrg q}tti nt 8128@05’1}1;&& Le 8% 5 gglgeggg%gtrrgrln are patients who
demor%qgiens'e%& ahil beg‘?&glvg RidnRy Moty @fend ﬂﬁ@&%ulr%@ﬂtﬁ%r Wit high doses

formas used herein refefs to physically discre
of stemrdStasdsmotoe@b dwgwwctlaisyydoglwgemmldc (Koteins UPtect s to be

ate it ont ng a rede.e ] ne .
QiER e peGR IR o R E R ho oAt B PRETRHELN §¥iaus gtoveted
serumt 18€c161 88 1@ dintib&di &P RUEd Bt REAR Gf thé ca$ AR, is0¢h W4 HbuB1&Stranded
requi red pharnmaceutical carrier. The speC|f|cat|on for

DNA t N@S%éhgeﬁlmgiwtrmﬂeﬁs NA{ hessiWNAht ia9d aghsomibién. at dpropy  these
Lr d

ouffifolter B84 o PEOSH BlleoRRa Bk ARIHTKALR: e dovgloppent of tupus

glomepélbiidphtitia(G NygHape uhd Ts&f, 11893, Olmidte eaghi 1994 Glameru(dhkphritis is

the linitations inherent in the art of conmpoundi ng
a seriqugcepnditnn nhwhighdbe iceritgrpyaiiot 8}6 lflﬁeewr Ela@wfmg glomeruli
beconfeeﬂh?c%g egi ﬁggg& H@QR dnnt % éﬁ?thel?emm Fﬁart ﬁ%éﬁgﬁ%brﬁbranes
npoun y a SO moni stered |ca
The drskasn is @&ion, chmnlm&blsragreédltz@amiammy E:lagi 10 eﬂfentuab sdnalfdilineer y
to the lungs is desired the therapeutic conpound may

QberradpieB&v@Seddyme nhal ation in a dry-powder or
aerosol formulation. WD 2009/ 129546PCT/ US2009/ 041172

AThé ¥EmPATHAQ URE $n cllicRls dFRRIR ilcafi®mAYy ba UsBeE Farrdatih€ phiidhts with
effecti ve dosage sufficient to treat a condition

Irritableskayegl syedtome (1B dBRds ¢ fumstionpl glsggier glpractgrized by abdominal pain
t ly ' . pr.e C
and a t%tlggamuéfn i llla%?tg Tff‘{K %td%q\ﬂ?e %{E‘&gfgg%%}l i ﬁlog&l[n%b%%uel{h%g& £ can be
associhtell edthedgmifitare mlisabﬂh‘qat Thieagtidramous n@0Phommgedeous disorder. Rather,
preferably by at |east about 40% even nore preferably
by at 5 | east about 60% and still nore preferably by
at | east about 80%relatiye to untreated subjects. For
exanpl e, the efficacy of a conpound can be eval uated
in an ani mal nodel systemthat nay be predictive of
efficacy in treating the disease in humans, such as
the nDdeI _systens shomn |n t he exanples and dramnngs

— L, o o o " o o o " e
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5 wei ght, about 100 mIligram kg/ body wei ght, about
200 m Il igram kg/ body wei ght, about 350
worzdobirzpsaat kg/ body wei ght, about 500 m || i gr anP&yUHAY/041172
wei ght, to about 1,000 ng/kg/ body wei ght or nore per
adm.ni stratioon, and.any ran der' abl e therein.
SbtYTS 01 T B b AT TES T Eheeas bl T SRt irptsgn--diarthes,
constiPAERAC b8 hlhsiﬁ?qlehﬁfs@ﬂcfé ofe a[amgesyﬁ{pt&ﬂ@ t@hc@ aﬁ%déa/doegm loss, and
Wei ght to about 100 ng/ kg/ body “wei ght, about
gastroin‘t@stig@rldmd(@ taomyute@ M@hl{upt o mbded. BEO ald)agnosm of IBS is made, an
am ka/ bo st ered .
inteerffod YRR SEPRARY FE BbaysTh diusbfe 2T IT) §hEs, s is «

com@ﬁmwra@nwhough Ahaprapdentel @il HaoeRaskd.i @Ng@bral MBS affects about
resent disclosure may conprise, for exanple, at |east
15% %M@dwbts 2od eecuss dswb JUPRITIBES RES RfisiantorarnsBppgLmen (Jawala er
al 20@ er enbodi nents, the conmpound of the present
“7drscl osure may conprise between about 2% to about 75%
ofBS heovets ghit bedh edh24 uiilion amk 3R hikien vidxotid pRpibids each year. It
bout 60% for exanple, and 1l5any ra ge derivabl e
not o léq Rrost cornrnonse tg)noﬁee ygﬁsrslfogn‘rg aists put fH%o gga@ﬁtog the most
cornm@ﬁ %agt‘fmﬁt% A6t RSILR D eﬂt @s&wfn@r qg{‘hhﬁfeéi%l 1991;
mul t1 pl e doses can be d ned one o ordinary’
Sandl@kiSPQO)l n the art enploying no nore than routine

IR s G Bl el T o p&RpRutery S zandie bowe

symptbﬁhts SFe¥@In§ withN BSAHRs BFROGEEN Bany WErkaFEMndi & more likely to report
admni stered 20 once a da The agent (s) nmay be

being gaprdiel Bt workd Dopssmana . nb9v9§c Peersinen epgl..uld8d). Merepyerathose with

IBS 1n681lr'l fuggie %cf qqec%@ars.ltﬂgreﬁrg%%edhcg?g@%%% o m goeng n\ggkhoblgggwgl disorders

(Tauefaem[qu%))f time which are identical or which differ in
ength, as long as the schedul e |s predet ermi ned. For

i Netsapeific abrImiaditit RoreuRts Herdilie exaeayb4tion Ry remissions of abdominal
pain agg mt’&'eg\‘;)g% g rnége g%@%e@bg%m?@% rgfﬁtéalﬁg Tlelgéfcg}ﬁn%%eory of IBS
suggeday@;sr@\aﬁmynsatx nildyiple Rvesekf thbashis,ga aunt Myymbakiys visceral

) er of .days or weeks there-between i i
hyper%&lnflawmtfﬁ% piaet dienssreal PeieTh évsg%gﬁhﬁsé 3y infection
| ly I
have dl?])rfésékl\{ Wgﬁgﬂec{‘ Iﬁtag%élgﬁ{;@s?leh%g&m ﬁ@‘ggeﬁgl %f (2)1 g\é/retérlg rn&f]ﬁlmg role.

Abnomm tilts stinat enotility betshbngémodommctﬁrai atfhaor nwélntpadmgenesm of IBS.

o PR B SO B T8 .
with dig@balfit@tRinadt S tHaAlin ©68ERk Qvhd Rev @8N onSidAtiBE- fpﬁre’ﬂ'éﬁﬁnant or

every norning and/ or ever evenlng, regardl ess o
pain-présenyndsjt sehty pad aaateeal.,dd8 eat. WD

291 S %%}295#' t%g grﬂa %%(e)s 1911/60(14 é&ié%asy tgo nbelsgnactelo?%to‘[:glhcﬁscrgt% clustered

tPon to el ng use RONot hera
contra@moaﬂald;&onﬁlgw @r@pa%seﬂtcodtrwioeg hee bé@l}’re@bﬁ&i fo paicdSewith IBS
i n conbi nation theragles Ef f ective conbi nation
(Kdlow]@walﬁy lipgyl X9)- ddsy alpe gxpgrianca pain g theiregpisbeenifaghonsmore often
| It h agents,

than R B Ry A P R At B ) P one

a‘trhetsleemsml[te firidinezs ddmasteadaoﬂmefoc onpagirt ispmpianc IcunheExt 1hepat1ents

l.eanglic acid derivativ accor ding to nmet hods
with TS} &1 [ty &Rt eﬁtheé%aatt% PRirhavh éiﬁﬁlaeeraﬁﬁﬁea@@&laﬁlﬁrles (Rothstein,

2000)399%6(1@ withl {18 natd Rdr¥asel rk%n&ﬁ@iﬁa@cy VI&¥ral éﬁﬁ?dﬁu&%s involving

[ ow the other agent treatnent by intervals ranging
balloohr(bmmqmumfe@letroctnmgmhsi colon have shgami thaspagtentsi wih ilBAssxperience
may be enpl oyed, such as mhen a conpound of the
present 10 disclosure is "A" and "B" represents a
secondary agent, non-lim gpng exanples of which are
descri bed bel ow A/ B/A BIA/B BIBIA AAB A BB
B/A/A A B B BB AB/ BB B B'AB B ANBAABBABAB
A B/B/A B/B/ANA 15B/A/B/A BIANAB AANAB B ANAA
A/B/A/A A/A/B/A Adm ni stration of the conpounds

o a1 e I o o T T
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5 Novantrone has been approved by the FDA for

secondary progressive, progressive-relapsing, and
wawnsaiswg rel apsing-remtting Ms. Anot hBET/US2009/041172
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HO-1 FW TCCGATGGGTCCTTACACTC (SEQ I D NO. 1), HO-1 REV:
TAGGCTCCTTCCTCCTTTCC (SEQ I D NO. 2), 20TrxRl FW
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back, FachiCpdlins 404 sdlE3of the feet, but they can occur on skin anywhere on the body.
The disease may also affect the fingernails, the toenails, and the soft tissues of the genitals
and inside the mouth. While it is not unusual for the skin around affected joints to crack,
approximately 1 million people with psoriasis experience joint inflammation that produces
symptoms of arthritis. This condition is called psoriatic arthritis.

Psoriasis is a skin disorder driven by the immune system, especially involving a type
of white blood cell called a T cell. Normally, T cells help protect the body against infection
and disease. In the case of psoriasis, T cells are put into action by mistake and become so
active that they trigger other immune responses, which lead to inflammation and to rapid
turnover of skin cells. In about one-third of the cases, there is a family history of psoriasis.
Researchers have studied a large number of families affected by psoriasis and identified genes
linked to the disease. People with psoriasis may notice that there are times when their skin
worsens, then improves. Conditions that may cause flareups include infections, stress, and
changes in climate that dry the skin. Also, certain medicines, including lithium and beta
blockers, which are prescribed for high blood pressure, may trigger an outbreak or worsen the

disecase.
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,

93



10

15

20

25

30

CH3 NC. 0 00 es 402-02 CH3 di. NC .0_ 402-50 . 9 cH3
NC O AO 041/ 402-51 OH O NC .00 63199 0 OH
WO 2009/129546 PCT/US2009/041172

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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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:

101



C D 12 12 15 15 15 15

WO 2009/129546 PCT/US2009/041172

402 404

401

102




10

15

20

15 15 15 15 E  pL pl _ pl_ pl_ pl_ pL pL pL pL pl_ F

WO 2009/129546 PCT/US2009/041172

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 cight 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 IOOuE&ﬁ IOOuS&

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).
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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 ¢q) 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,COCI (4.5¢eq) | CHyCl, 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 (%)
0
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 §
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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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:
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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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H 00 uLO 41 ,0 nL Note columms 11 and 12
contain DMSO only and so conmpound shoul d not be

wa e@nstesud ed to these wells. 5(6) Cover plate wWwa&hu$iodo/ 041172
and shake (200-300 rpm) at roomtenperature for 20

ﬂinﬁéltg%fé 3 £g)yntlYnle)s(is %lnld dﬁalrlagtepi%ag(inp (Fi‘f bierz]lgoﬁp A%ﬂidDgr?miV]écs)

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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(8) Transfer 120 uL fromeach well to a UV transparent

pl ate. Cover and shake for 3-5 m nutes. Renbve any
whebhzes4é n the wells using a pipet. 10(9) ReadP@T/US0BYGH1172

nmto 500 nmat 10 nmincrenents on a

3H). e Podkl BOrbY by THedtiing. baLduea st 4 (EreD: 093 . 31

m/z 4M b { Mm{;rq M Mil tiscreen0 Solubility Filter Plate.
Consunmabl es: M| |(goreTM Mul tiscreenO Solubility
FCk)nmouPﬂeﬂtﬂé -VBRIBROY® 516 G20 merqly jva9disydydd in benzene (300 mL)

and 8 FRAREOHS GYLRER R, ¥ T2 BLALE o SEPARRERT jcxmmragion o sive

comp®indt@(s. 95/?“ ik Euny e515R wHEH @@y SsdAlih ftRE hextatep TWithout further
prepare 500 niL of uni versal buffer, add the fol | ow ng:

Puflﬁ%ennL Nanopure water: 1.36 ni

(S0t £L9001 A8 05 145 Bh AORLASHAT o 55 12,

mmol}aﬁlEMaCN (60 hIDIL))aig‘hd)m tmlperaﬁlba) A&plt,lﬁimﬁ)g'lfdr@ﬂmfh \Et(Dhc M@k added,
.S. .to 500 V\(/la 5 M KCL. il
and thP éﬁ%?\t}@n &amurf‘cwrl%\%% o0 r%ddeéo Né@ﬁeﬁaﬂ Ohgl%lvdl fid H(Id)360 mmol)

d sal@lcl NIHAG: [4d) thgHGR d ly. After sticring for 5
and sSUB68 ML) bRSEE 109 b5 v s reseom vy e pdyine for

min, tl@(ddrgﬁﬂiﬁ phbscof adepumtcslaivagiopd ewitis bitud, faed tlien dtediwiddMgSO4. After

conceffFied, TSl bt BRAPEY b 5SS sUb b I ppmrenused
for 10 ehihheAapp e&a[ﬂ%ﬁoe rO¥Rh [t8mpSrAdiel, 1iRe UkhiRf E&Q%ﬁa@l\/@% QBlldcted by

to 6 wells of the filter Iate for bl an
filtratigm | to | g Yra aer@poysidpéd2-52i(4% 56\/@ 1& Ypyaspi pvletet ohig: uH HMR (400 MHz,

coc i B BRSO R e

= 1;( 205 B390),r Pm- 2f08|({7f9r4m| aRe (i‘norm?ol 511u4bes, &H)19140QM, 1H), 1.31
enper at ure. acuum fil'ter the aqueous sof ution
(m, Hfl} dmd& (se 3N 1. 2&6& &¢h0 1481 (b3t tlyl 6f (sl 3ED bl 2t &0i (. 2H, 0.99 (m,

1H), 7 PSPV BNE,, ViR 5P BHG01 (s, 3H); m/z 4653 (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% yield) 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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(f) Transfer 60 uL of filtrate to a UV transparent
plate (Geiner(r) U/-Star Analysis Plate). 15(g)Add 60
wa@ikooofizeeet onitrile to each well and m x by piPEL/UE2909/041172
up and down 10 tinmes. (h) Cover and gently shake for
3- Renove an es Wwth a pipet. (i
dried g MBS Dheindb SOTAHEE of ent chel PO el HBEbintifegnby column
chromta’fb%ra%%@@%iv%mw&@&@ﬁn Moﬁarﬁbdeat the desired

wavel engt For conpounds in a plate with different
a&uemmh@baké miggure toh eonpewtdrdd3hlct @hrengs 0. tlommedldind RSO,Cl

012 SBRELATMR i 2D o6 ThE RS PR E b n b bR b hen cooted
to rooﬁpfﬁiﬁ»péﬁﬁ RNAEIdE: prasdatied shd et sli-anaants GUEMY WRBNaHCO; (aq)
Ste WD 2009/ 129546PCT/ US2009/ 041172 Exanple 2 -

solutiggy, ﬁgfweéﬁ'l%d sfithdMealeland capsantpied; vBlg rslugabéaiped) was purified by

o AT, L ORISR, (2,

1@0Nﬂdﬁﬁd(4ﬂn)],9: 99ftte foam solANYI' AENKOR (A0 MaE, SDTIESBDEds, 1H),
fromacid Honda et al ., 2000b) in 3 ste (Schene
6.12 (&)IH)AMH@S ( Hordkd @b 184/ - 428)6@%)3 Wels ilrlbatﬁc(nwlﬁa 1.68-2.20 (m,

8H), lﬁﬁ/’i e%gl.lpl%h@’ @f :l%éf'?ée riangerren a%#ligloﬁngéﬂnﬁ)’zl 13 (m, 3H),

1.05 (g3¥h, 1.60¢y aHt®@IB(s, SH),ahvz\5ds t(veded Wi t h concentrat ed
HC1 to give amne 402-14 in quantitatiyv Yle|

CERempuga 40230 Whlrsea»gm@ldana TR L000ME SRl 590 (5 THD,
6.10 (%81% Q?%E(bg( 2 g@gﬁ’ﬁ&%a% ngi/é 85 ke 16,0 4P 14P)2.17-2.24

(m, 2HQOZ90)ZL&954H§’C1T QM@Q@HI) 0141(171286 (m, 5H)Usllimglt6he(n§amﬁ 148 (s, 6H),
ocol as shown f 2-14

1.28- 1t%6 %4@ 1055531, . 1é’o@6 N %dl% (§5|3é1)d1(1§c(ﬁ’er¥él)’2} 05 (S 3H), 1.03
(m, 2FPC N®TRs, 3H), 0.91 (s, 3H); m/z 446.3 (M-C3H;SO,NH).

Compound 402-31: White foam solid; '"H NMR (400 MHz, CDCl3) & 8.03 (s, 1H),
7.62 (d, 1H,J=3.6 Hz), 7.55 (d, 1H, J=4.4 Hz), 7.05 (dd, 1H, J= 3.6, 4.4 Hz), 5.99 (s, 1H),
4.30 (s, 1H), 3.17 (d, 1H, J = 5.2 Hz), 2.61 (m, 1H), 1.90-2.11 (m, 3H), 1.60-1.82 (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 = 7.2 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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5Reagents and conditions pertaining to Schene 3: (a)
Mel, K2CO3, DWF, 14% Ami ne 402-14 was

W@ eawnstasuared i nto di met hyl am ne 402-41 in 14% BGCEUSR200%/041172
treatnment with iodonethane and K2CO3 (Schene 3).

. SERSAEE 0 FOTROTAL 20 SO SRR S oo .

CF,CRHO&HH02- 14 was transformed to the corresponding
sul fonam de derivatives usi ng general nethods A or B
( Sompoand )402583e Whiltd &agh $adrd; t HENNER &00sMbtz, i(dxclt) ®A.62 (s, 1H),

380 ot 40374 e & 42 40 5H0% oaterat 2k0m . 1921 [F(m, 4,
1.86 (m, 1H), 1.61-1.73 (m, 4H), 1.52 (m, 2H), 1.29 (s, 3H), 1.27-1.34 (m, 3H), 1.22 (s, 3H),
1.17 (s, 3H), 1.15 (s, 3H), 1.09 (m, 1H), 1.01 (s, 3H), 0.97 (s, 3H), 0.92 (s, 3H); m/z 448.3
(M-MeSO;,NH).

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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9. 4% 402- 30 cycl opropyl B 4 h 59% 402-43 CH2CF3 A 0.5
h 77% 402-39 Ph B 1 h 77% 402-31 2-thi ophenyl B 2 h
wQq 559/139%546 PCT/US2009/041172

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 (MBH), 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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CH2C12 20 min 9 402-27 Ph

(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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CH2C12 1.5 h 48 * 2-Propynoyl chloride was prepared by
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re3GneeRa ¥ TRV 3T WL UR PP BRIV £ and TPh(OAC), (563 mg x 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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acid wth oxalyl chloride (1 eq.) in the presence of
catal ytic anount of DMF. After stirring at room

wa 20vperetare for 1.5 h, the reaction m xture WeGI/USMA9/041172
to react with am ne 402- 14 directly. Scheme 7:
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Schene 7). See Tab for the details of reaction

0.025 ewnel) & 816 .untteabNe Aficospongat Nome takREREreSor ¥ dint-BROAMe (5 mL)
o o SRR b, W 50 R o
added&opwise. The mixture was extracted with EtOAc, and the combined extracts were
washed with water, and dried with MgSOs. After concentration, crude compound 11 (41 mg)
was obtained as a white foam solid and used in the next step without further purification: m/z
471.3 (M+1), 453.3 (M-H,O+1).

Compound 12: 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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2.37 ((?{(9, lq{,?Jg= 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); m/z 448.2 (M-H,O+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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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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55 Schene 8: Reagents and conditions pertaining to
Schene 8: (a) ROH, 100 C. 5Conpound 3 was transforned

waQ 00vhz9seer r espondi ng car banmat e derivati ves usP@yUS2009/041172
general nethod E (Schenme 8). See Table 5 for the

i Nl 5 00 SO S0 B SHTBRH DR, 25 e
1H), 180, 385 05k @0%134.deReHER 29),0.91 (s, 3H), 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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1 7 steps
1(OAc) 2 and a

1997) and

i di zed to] give

hen react ed
t he
n 88%yield

(Barrero et al., 1998) which was oxidi zed using PCC to

gve—di-keteng—10—+n—-84%yetd—Fermratien—et—310—wth

ethyl formate using sodi um nd&:Hoxi de as |[the base

af forded conpound 11, whpch fasy reacted |with

hy&i %?yl am ne hydrochl oride gueous EtOH at 60 Cto

gi e1 soxazolle 12 in 86 Oeallage of they g
ax@a9l e undenchgs gave a-cyanoketone 13

in 85%yield,| whi ated with 1, 3-di br ono-

155, 5- di net hyl hydan 7 followed by elimnation of

HBr usi ng pytr{i di ne as the base to gi ve conpound 402-67

in 93%vield! Schene 10: Reagents and
conditions pertaining to Schene\*0: (a)
3-(S) - Hydroxyfuran, NaH 2@THF t., 10 mn, 73%
Corrpound 6 wgs treated wth 3- hydroyyfuran and
ﬁil%]hydnceln THF to ééln 73%y|q§I6
NC
0
63202 1.89
63208 9.49
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WD 2009/ 129546PCT/ US2009/ 041172 Reagents and

conditions pertaining to Schene 11: (a) Et3N,
WEEBGHMSORCl, CH2C12, 0 C, 1.5 h, 91% ConpouneCGB2%849/041172

was prepared from am ne 402-52 using general nethod A

( Cr LN CrhnAarm 19- AQD2_ED aR29
o) SOOI

honmp
\\l\lll\alll— J oTToeTITo =y A JJo 4
Reagents and [conditions pertaining to Sche\piedds Sokpility
CompompdD($)- Pri2NEt, Nal ,STRHUrE0 C, 14 h,| 6%

10Treat nent gf amine 402-52 with i-Pr2Net, (M)
bromoacetonitrite,—and—Nat—at—50—Cgaverconpound—63222
in 6%yield ((Schene 12). S13: 15Reagent s and
conditions pertaining to $heye 33: (a) |[Etl, K2CGB,
DMF, r.t., 20 h, 41% ment off am ne 402-52
wi gpiat hyl iqdi de and J Ndenat e i n Dyfrgave
conmpound 63238 iMNC419byielld(Sehene 13). Schene 14:

63219 13.58
63221 8.78
63226 0.71
63231 1.23
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WD 2009/ 129546PCT/ US2009/ 041172 402- 52 Reagent s

and conditions applicable to Schene 14: (a) Et3N,
wa@eopbarisem agent, 0 Cto rt. Am ne 402-52 was PCT/US2009/041172

transfornmed to the correspondi ng am de derivatives

usthrg—general—rethod C{Schere 14— SeeTable 6for
the details of reaction conditions. 5 TablAqugo@shplubiity
CoppoanR IREY)| at|i on agent SENGUBRE Rxn. Time Yield %
63236 cycl oprlopyl C3H5COCl* (3.3 eq) CHz2C12 30 48
63321
63232 0.75
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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Me MeCOCl (2 eq) benzene 20 mn 83 63322 CF3 (CF3Q0) 20
(2 eq) benzene 10 mn 90 Cycl opr opanecar bonyl

wa@bloonerddes was prepared by the reaction of PCT/US2009/041172

cycl opropanecar boxylic acid with oxalyl chloride (1

eq.) in the presence oéE_%m |.¢ amount of DMF. After
stirring at 0 Cfor : tion m xture was used

to r W th amine 402-52 direct Scheme 15:
1B Salowins refef R i e Annt i t%%oﬂ@%p%e%r@ Rrgeedural or

other @&Ql%p%femeﬁ@a)ry ) }hogg @@tefeﬁh Heffih, We spdciflcalty Wierpdriled Hrein by
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15Reagents and conditions applicable to Schenme 16: (a)
(i) benzene, reflux; (ii) MeOH , benzene, reflux. WO

WQRO0B9N239546PCT/ US2009/ 041172 Exanple 3 - SyntP&BDUS2009101#1172

Characterization of AQeanolic Acid Derivatives

Co d 2. Et3N (8.44 , | d DPPA (2.50
Abrah@@n%laggapﬁﬁ% f@%@?é&aﬁialeg}%gg@‘sl%@o?g a sol ut( i on of
Ahma%@ﬂ%!@kﬁzcérRés-.,ﬂﬁ(&i29§0@@2m03. in toluene (30 ni) at O

: ter stirring at roomtenperature for 6 h, the
Ahmad gt glent Binb€hemendV A7 I35 76¢-3036A12006. to 5 give an oi |

. whi ch ified b | h il
Aiyalll 0 FRediseh Bloa o Db TSI 2088 Ye 5’ (1
Angul@.et 90%ura$ It 30: D3 81| 20001H NVR (400 MHz, CDC13)
6 8.0315[”3, 1H), 5,98 %s 1% 2.98 (m 1H), 2.93 (d,
Arauja g algd. lpginagy 1TH3BE7R-BE0( 30%BH) , 1.49 (s, 3H),

. 1,36 <( S <3 1.26 (s, 3H),
Arendiafnﬁgj-%’.eg%r?m”sﬁe?mi?%gsg51,603@9,5'1. 01 (s, 3H. 1.00
Arend(e8 al. 3tHnu. BeQ Um@sipmoBH)6:2 58, BIDR, 3 (M+1), 489.3

(.M N2+i). 10Conpound 3;: Azide 2 (1.41 g, 2.73 mmol)
Autenfigth edpslgfaredminynOnZerd 202801 and the ni xture was
Bach, [k VAGHnb QT67e0 u30AesodeDVI NG benzene by

evapor at 1 on, npound 3 (1.33 g, 100% was obtained as
Bagasen axtail.t Brdcodint/stddddSantdSxkha®: i=d—-12045h0%%ext st ep

i thout further Lfjcation: 1H NVR (400 MHz, CDC13)
Ba”’/@”8%8%*”’(-51,5]”1%;215%5’ 1(923- 1H), 3.26 (d, 1H, J = 4.8
Barret?iei))‘al.,iSyg%t '713,331@99. 1.96-2.12 (m 3H), 1.52-1.86 (m

S

, 1. , , 1.26 (s, 3H), 1.18 (s, 153H),
Beal, Quir30Opin3 WeurpbidgHHp;661-@H, (896.3H), 0.98 (s, 3H), 0.90

S, . 3H)g z 9.3 ) nmpound 402-14: 12 N
Bendz}g&ft?lgbqgfa'%fj Oéﬁﬂmaﬁ&wg%rﬁ?&_g%még&gdded dr opwi se to
Blum @8N dir B3 Khei,, 703647, moe4.) in MeCN (3.0 nL) at

roomtenperature. After stirring for 20 mn, EtOAc was

Botompggéd!-» AndFeme’vsiian §H 1D %108r s cooled to 0 C. 10%

o | Of. X , .0 mmvol ) and saturat ed
Brandkgr%(%ﬁég? g%%’{ﬁf ?%'&%%6133%)20\%@[‘6 added 20
Braunsttel.esshne Rheuhf 12r2080-20440¢99%r 5 min, the organic

phase vxgshed with brine, and then dried

s separated
Breweﬁop_t?t&ég@ﬂc%fni@nw& %ﬁaed. The residue obtained was
Brewd%h'eftb;?,dLat)%etSQ':Mbs(ﬁ'lb’é%a gel, 0 to 15% MeOH in
CH2C12) to give conpound 402-14 (280 ng, 99% as a
Bront¢ erghit Tyedds dwiinam24302eB06100MVR (400 MHz, CDC13) 6

8.0 _1H), 5 98 , d, 1H J= 4.4 Hz),
BTOWI’Z?'EQD%%%?ISJEQIZWW%2?"%Eﬁ?@i%oém 1H), 1.51 (s,)
BrynsJ) er ot., #2£42189 Mm.,ﬂﬁ@3f:811-5?830§ $989253H), 1.31 (m 1H),

1.19 (s, 3H}, 1.04 (m 770.99 (s, 6H), 0.90 (s,
Burgegpyd Dayer, §ggo®gpMO19S-6):S39-43ChMPound 5: Et 3N (16. 93

. — [ )y PAN5.26 n, 24.3 mmol) were added
Cai et%tz@‘é@?ﬂ%ﬁ;}bﬁ%gb@gb@n "4 (6.00 g, 12.2 mml) in

Calin ta@ UBRRogE, 7In: Nthe SbodlylarthPiridey, GAllo et Bg @dsHOoORford, UK. Oxford

tenperature for 6 h, the solvent was renoved by
eVapsrayibsesst b/ %il9%8-an oi | which was purified by
u c r y ilica gel, 0 to 40% Et0OACc in
Cann J%’é@é)@{(g%g%gr%%tledggzi de 5 (6.25 g, 99% as a
Chauhahiahé Chearans Bhihdphykid/MgYRI (3007 M1 2@BC13) 6 7. 65 (s,

1H), 2.76 (m , 1H,_J= 4.0 Hz), 2.46 (dd,
Chomgig! effé-’4?@,(”%6%52%§$3q§4é§0?%§,99§+|, J = 12%. 2, 16.(()
Coyle!#8d PutkfabdicR; §9eA P 263H80-dos4 2908 54 (m 3H), 1.32 (m

iH), 1.23 (s, 3H, 1,17 (5. WO
Crow DO 1 2OB AGPCT Ts200N16K287208H) , 1.16 (s, 3H),

1.12-1. 30 ., 3H), 0.98 (s, 3H), 0.97
Culvepera 3&61?’7“&(%@@0‘%%6%]13?2 49? 2 (I\/I-NZS-i). "

Compound 402-52: Azide 5 {$ 25 g, 12.0 mmpl) was

di ssol ved in benzene (300 nm.) and the m xture was
refluxed for 2 h. The solvent was renoved by
evaporation to give 5 conmpound 6 (5.95 g) as a white
foam solid, which was used in the next step w thout

- . A PN RN 'Y ~ o~ NS N
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25 colorless film This product was purified further
by preparative TLC (silica gel, 33% Et 0OAc i n hexanes)
WQ 2009M129846102- 41 (5 ny, 14% yield) as a col or| eBSI/U/510n9/041172
1H NVR (400 MHz, CDC13) 6 8.04 (s, 1H), 5.93 (s, 1H),
1H, 7 (br d, 1H, J= 13 Hz), 2.19

DGM‘(QQ”@J(H)’ Offgsci’J@Zi 0@%#4 - 1.64-1.82 (m 6H), 1.44
deWa(aiseta?}FDJ Ex’b J&dl 1341@0@ 1@&% 19125 (S 3H) 1.24 (s,

3H), 3H), (s, 3H, 0.95 (s, 3H), 0.87
Dickegson eem) ng Wea@psﬁh(ﬁmannac@lo&océ’mmhmmmaﬁdd6,/200|7e80201

inerl: 15 BB Wl 20210 0235 ol in GHRCI2 (2 i)

Dinko@h-Kdsfova £f &zerprs& wmzmgd@&z U&@ foe(12)as84-28%9,12005t i me as
shown in Table aq) sol ution was added.

Dionnaget @k, (Jin. Exp. r{{jwaf’l ,r]déﬁﬁ)t"é alWe for 10 min, the

u t Cl2. The conbi ned
Doran ) L R K L Bt 0 R T 2000 0an 75 dr i ed
Drosstitat lar Vg 304, BRAS@.0B8ENH 560-¢580, The3.r esi due obt ai ned was

purified b%/ col u chr onat oqur aphé/ to give the
"R

Dross@é??"e%lp&ﬂﬁ Grey £ blnzo(ﬁ) #e0-2137, 19%%aneral nmethod B: A

Dudh ﬁké%re?anEzBOm?@ )?dlvﬁgzsﬂs% 0f66.my, 0.10 mmol) and
SO2CL .12 mm heated at 120 C for the

Elkelembcmmeowl tGlrm4ﬁéZ)§B@Wﬁ9;200’Eabl e 2, and then cooled 5

tor t epperat ure ed and the m xture
Etteha\%?f Bt (R e ]((@éf’m@jt i'on, then dried with
EverhMp oy, andneonsent 163(@foosl hy st esddue obt ai ned was
purified by colum chrormtogria;@&ﬁv to give the
r [

Fearor and b@crk@h?dl Frgersal I802AR0YE0-F ves. Conpound

radi i MgB IR S GASNE (00 1.

Flrestéldﬂetsal ﬂrﬁ;rﬁzs'ﬂﬂﬂ)eum3 331354@565235'9)94 2.54 (m 1H), 1.68-2.20
(m 108H) m Hgm 49 (s 6H), 1.28-1.36 (m
Forstegfpﬂnn 1910260{7@% é%é 15211, 260¢ 5, 1.13 (m 3H), 1.05
3 Mz 541.3 (Ml
F“Jlka%gm%w d”’}@%%sl)% télgo%r??] g% 5| dH) 1H NVR (400 I(\/Hz )
FunakGDﬁI]eBbzl DiBeDDn( SU1LH-7861998. (s, 1H), 4.36 (bs, 1H),
3.23 (d, 1H, J = 3.6 5 1 2. 49 1H),
Gaﬂesza%w(ﬁgsz% B/ duyestly, Uzh(ﬁé ( ml 92) (m 1H),(m "
11515 62 2 1.48 6H)
Gehm%!anﬁ%&z ?@%Wg@ﬂ%ﬁbﬁl ?9915 S,(fsﬂH),H) . (m(iH) H)l. 16
Genal(landBTH)lserlf MYI(Med. 17-!)18}195 (997. 3H), 1.03 (m 2H)

Gladngt g dobiestianiin 22 675k B6B: - 1 (NWRC(SL'IlggOfw

Gladnﬁ@@l%) ﬁnﬁeao%z(l@ﬂﬂm&wsﬁ 62 (d, 1H J = 3.6 Hz), 7.55
(d dd, 1H, J 3.6, 4.4 Hz),

Gladnslngﬁhf(zen lle)Clzmi\@@th(z@n 1&152 72567198, 1H J = 5.2 He),

GoniBy bty A Badbsimot) . 1 60-1.82 (m 6,

Graeb%ﬂta{lG?z@lé(%%) %93)-2539128020( 317 -(2H) SI%I) 180( 2,7 ?H) , SI%Ij 1On1
m . S . S, , 0. S, ; z
Gretemqt&l-samld&@é:%&ﬁg‘? Conpound 402-36: Wi te

Griffifl O ng)é %’ﬁf{lﬂ'ﬁ_ A C’% @91%39%@1?@#%%9?92.(;% (1:10

Gullhdrhi)e et 4l 5Ra2RO Mat cajwb)oz 9(5496@,7, B8, 1.44 (t, 3H, J=

1.26 (s, 3H), 1.17 (s,
Gweegﬂyl @fléiiﬁ“oéﬁﬁg 5%94 (s, 3H), (221 ogl)(s SH)(SO 91

Hahn Qﬁd TS in: r’bébé?iuahﬁ y&j)f)zemd]tﬁﬁfs?’ﬂ( M R 22N Hahn Eds ), Lea and
Conpound 402-39: ite foamsolid; 1H NMR (400

Cbaigyr, Bhigrdehies 193291, 19989 (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), H<§l373(s 3H), 1.16 (m 2H),
1.06 (m 1H), 0.97 (s, 96 (s, 3H), 0.85 (s,
3H); nmlz 446.3 (M C6H5S02NH). 30Conpound 402-43: Wite
foam solid; 1H NVR (400 MHz, CDCl13) 6 8.04 (s, 1H),

6. 09 (s 1H) 4. 80 (s 1H) 3.90 (m 2H) 3. 08 (d, 1H,

"~ ~NA A ~eN oA ~ o~ A — A - ~
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1H, 1.16 (s, 3H), 1.03 (s, 3H, 1.01 (s, 3H), 0.91

(s, 3H); mz 609.3 (Mrl), 446.3 (MCF3CH2SO02NH).
w@ziopaasds 402-53: Wiite foam solid; 1H NVR (40BCIVBE2009/041172

CDC13) 6 7.62 (s, 1H), 3.80 (bs, 1H) 3.12 (d, 1H, J =

Handl(cw? Z%)frarrgaceftz S(szfl_b Prlq)%el?’t%s 6%%6”%@ a(l%@sg‘ @taﬁﬁ&é\}’lemth Eds.),

ZH):rla%Hgﬁfeﬁ&h Cl%h')lea Act372(§b234 (m 3H, 1.22 (s, 3H),
5 (s, 3H), 1.09 (m 1H), 1.01 (s,
HannlBH)?l‘alO]\@TW(eS343?ﬁ-3)6 =340, 929QS 3H); mz 448.3

thod C. The acyl ation
Hanso&g%%ﬁ%&%% %ﬁ”&%ﬁ’g@t “m xture of 402-14 (30
HanssB8 er 83 ArnlTORJy. BAgho EWENA( Bised : 297 8% 2@0@' ation agent)
in sol vent (1 nL, benzene or see Table 3

Harrispp andi Sympmosy egd!., olng, RipgupeDist ﬂ(é} %,5 é?7 AP8-ent
t [ [ as shown in Table 3,
Hamskg%@t(gfz?urﬁac?l ﬁglnzr)\%gga %gg%cpgﬁd the m xture was
Hart estid, rIFrﬁdmfolb[gyES%%—éﬂ2 ri®om t enperature. The m xture was
extracted wth and the conbi ned extracts were

Hohl%éfsq{e&rww%%v“ltlﬁ%% 14P2ed7%i th Mysos and
HohlePQt‘"'cHethn%s?%erMolr %9 @Uﬁf 58t pdgyed was purified by

col umm chromat ography to give the correspondi ng anm de
Hondaeraly Bldovesed S he@ohprouhti 162721050, 2002.t e f oam solid; 1H

NVR (400 13 6. 00 1H),
Hond%etgzé( éwgrg ed. @C@?Zf ?%2?1 1( 311%%9 2( 28 (:]D 1H),

HondZera8, Bior hl)zed TR (oW, 915'&29%491 1099. 3H) 1.70-1. 84
7H) 52-1.62 (m 2H), 1.50 (s, 3H), 1.44 (s,

(m ;
Hondasﬁ)al 1. ad. (Gengi43; 18662177, 2600am  3H), 1.18 (s, 3H),

o St 6348 02 1 3 S o Lo

Horw1(cz4£}Q1 Mklier I@D@@)J 613, 634(281) 1849-18%0,000(s, 1H), 5.78
g@ 1H J= 4.8 Hz), 2.72 (m 1H), 2.19
Hotan(lﬁhglhmturi @é(bl 7800n/, 2090, 1.56-1.84 (m 7H), 1.50
. 3 1.19-1. 37
IShlkag’fEl)e,t gli?cfég’“’(é’?b”( Eﬁ)‘}(§§?'b$53]1(’€8,736(3€801 T) 05 (s, 3H), ng92
Ishiza(va anéBB)lcksﬁﬂZ] BaBropaliii: Exp. Nan’pb;ﬂmj@%)@ @547 2W1] te foam

: 00, Nz, 13
Jacob &F el Frac N ess! 96 (el ST 4205 (00 o0 J- 108 Ho).
Jaﬂwaffa%z(gnn ]fy_kenﬁméd 613'3'526)1 9- 16157 6600, 1H), 2.25 (m 1H),

9 (m : 2H), 1.73-1.82 (m 5H),
Jarv1s,1CM Qp@BORLhenm@di), 10(15)%9(%7 BMS, 1.41 (s, 3H)

. 3H), 1.18 (s, 3H), 1.17
Jarvis ‘?ﬁdjfi’ﬁ)}””i(ﬂh7)(‘§)7%g % 50 (I;) 3H): s 598 3 (Mr1) .
Jones GOAP BN RIBZmAb1., W(9 g34‘ 8@"“1994' d; 1H NMR (400 Mz,

CDCi3) 6 8.04 (s, 7.71 (m 1H), 7.50 (m 1H),
Jonsson 4 3!.( By JzRﬂzeuneat@ll 3@é7) 518358151988 (bs, 1H), 3.21 (d,

2. 44 1H), 2.20
Jonssoil'_ﬁta‘} Oéazﬁz 2%62120%38%46},?09}93 (m 5H§m1,g|)9 (m 1H§,m
Jonssoh. e‘l‘%zl,(Srenaﬁmmzln0432ﬁ(32) 65‘3 654, AW1(s, 3H), 1.17 (s,
3H) (s 1.38 (m 6H), 0.93 (s, 3H);
Kahley gl 5@71 @hmul?ls 5%1207@6/ PG5 46PCT/ US2009/ 041172

Kaltscﬁ%g@ Ig’%gsgf%ﬂ A@%ED‘?CJ@%?@?C?@L@H Mﬁ .(240(1)6|vgIZ Hz) ,

Kawalearmset@ddemwpea-zg(@) 2328 20b&) . 6. 00 (s 1H) 5. 61
dd . J = .08 (d,
Keﬂo‘(deRﬁmal?SétGﬁilTOenéereg Bp): fﬁﬁf 18%%3&9%(% 1H), 2 10 (m
Kendahthackdet 987dmQYibBhceldPuse 18&%91'117 % 6o97.5H) , 1.53-1.59
(m 2H), 1.49 (s, 3H), 1. (s, 51.28-1.37 (m
Khan 8H),, JIN@Go¢sn. SH78-87,1898s, 3H) | 1 17 (m 1H), 1.05

Khan ¢ ibior 685‘%41”«%%@04 JBksTot IR \eR 00 Mo

CDC13) 6 8.00 (s, 1H), 3r7.35 (m 5H), 5.93 (s,
1H), 4.97 (bs, 1H), 351 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),
101.42-1.54 (m 3H), 1.26 (m 3H), 1.25 (s, 3H), 1.17
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203H), 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); nlz 515.3

W@ kBN29546 General nethod D NHRLR2 (See TaktBUR009041172
t he anmount) was added to conmpound 3 (30 ng, 61 pnol)

i n .he o ve ( , or THF, see Table 4).
Kortyiﬁf’vts %d 8 53%195%@% ure for the reaction
Kotakb e/, qfsfeahmuh Ne7-abd 22886, EH0HC was added and the

m xturé was 25 washed with 1 N HC1 (aq), water, and

Kotzut biech QP ¢l dnwi o (dt)s Oumammdogio dbeem?esaﬁgd EdTHuankest duéEds.), Little

tain urlf b ol untm chr omat ogr aphy to gi ve
t 50%%&%%p%%§?1h§6 r%gg ggeg‘lsivatives. ) Cgrr%oundg
Kotzift@24/185:38%306, 1f996m sol i d; 1H NIVR (400 MHz, CDC13) 6
803(3 1H), R( 1? aleJ—48Hz)
Krugeg etg. /s P WGO@Em hgr., i (32]14441 8523006, 76 (d, 3H, J=

1H, 2.12 1
K“b"}%“%@)%’ﬁg?@ é%s(%ﬁ%ég(lééggpo D 5o (m g(r)nll—l)H)l.48
Lahes(naa eB&ﬂ)Jnm;ﬁzzw(zs;14$5~m9 _302% 1082. 3H), 1.24-1.37 (m
12 1H, 1.03 (s, 3H), 1.02
Leeet(ﬁé Gélﬂ) 55(785%2 (M) rr§rzn52|(3|)3 (M+1)( " Conpound
§ NVR (400 MHz, CDCL3) 6
Lene gé?élz]i?gl, w?}kcit)h?mépq%?gbmlqb?dm 34 §t 1H J= 5.2 )Hz)
Liby e# uDONsRev1Ehrced, 9):357-3GHPP0B. 14 (d. 1H J= 4.8 Hz).

oSy WA il B v

1M&}r£mHliM88011§§8 (1998. 3H) 1 42 (S 3H), 1.26 (s,
3H), 1.24-1.37 (s H)113(t 3H, J=

Liu er 7. 2F44|Sl;“BJ12Q@)(2§}7 216{)%% 03 (s, '3H) 1.02 (s, 3H),
0 . 3 d 402-21: Wit
Lo e’?[ogcrgﬁ”@i’”dmﬁlﬁf 5’(%2%% 12?02;”8 02 (5, 1H). 5

Lugerﬁlg%a( SItallHGasfro%e}(d Héﬁd)al 40@9 3(58—342"1)9,983 OZ (73 11|é|4

Lynn f{n}ﬁ Frchbman)lf\fg;@ngln@( A{q&qﬁ 321‘_)(.?4@ 1(9§0 1@49 lgn’& 9339 (S 3H),
.12
Macatgymzal iéﬁ ?ﬁ%%n%lézlgg 7§'§'I37g§ fgd)j 1 180 3’0 (SIS_D 3|]_'|)1 n 7

Marclﬁ@&diva(lMtllDIgamc Che@ﬁWLﬂRléﬁcﬁ@&- Z\'ﬂecﬁéﬁlshﬂ fapdnStaaitird; (March’s
1H NVR (400 CDC13). 6 8. 2.4 Hz
Aééalxcgé Ofggnic Qh%nslstlw )Smlrh il Marshrc‘é s) 3% (s, )1H)
Marsa@etgtﬁ (R%gvtmz;tbkogg 38;;'5263372@99"2) 10 5 99 (s, 1H), 3.16
(m 1H), 2.26 (m 1H),
Mazullet&Z Cell 81i¢mppicl194)7): 168464 (H)073H) , 1.37 (s, 3H)

m 1.19-1.28 (m 2H),
Mazz%nféall d. P%”011H§%6%%%8§|%%021 06 (s, 3H), o.(93 (I;I?
McAh%hQ)n em;z R R Ma119, 48% 2 (M C3H3IN2) . Conpound
‘Vhite solid 1H NVR (400 MHz, CDC13) 6 8.04

McGe@gandlMyGe@r, Gouip Kes. ;ﬁqyzn ResgBev bl B)5 Zl—ﬂ 198521 (br d,
2.55 (br dt, 1H), 2.28

MCGef’rét“ikM“rféaz‘Wﬁg%%ﬁ%é I9]?E|)H) 17751 92 (m 6||:|)|), 1. 49

McGog-ls%lg%l‘Dil é%m%zs(zmeuﬁﬁm -6D42700( 159983H) 0% (18 (gH) 3H)0 %

S
McGopggle gk, WE%&%%WW 172437 25@&\9;98und 402-26: Wite
MHz, CDC13) 6 8.04 1
MCIVJé%g;g? ?%M Oéwé%gi 3. 29 (Zn 4H) | 3(20 (E? 1H,
Mecasclet ad, Barkdz), 358382 3(9@12(1(}9) 2.30 (m 1H), 2. 14 (m 1H),

1. 70-1.92 1.50- 1.49 (s,
Memli?%gB(J%V,en@?-b%e SPEUQICL ﬂ%%lzé[i% 2@% 38 (m 3H) 1 18
Mertz(cPal, %ﬂs*tm%nt%?ol(m&é‘);%42 %4@@069 3H), 1.03 (s, 3H),

0.90 (s, 3H); mz 574.°4 (W1). Conmpound 402- 32:
Moll andi WeghtpHinl; RIEHnNIDR. (3208 IMRE 1, 1683 DI\/ISO) 6 8.63 (s, 1H),

6. . 1H), 5 1 4.58 (d, 1H, J =
MO”adldig?,gﬁ%f?%?”(ﬁ{’hrziﬁk%%”"%z% ésnm 3 13 (bE d, 1H, J =

2.4 Hz), 2.92 (br m 1H) 4 80(m 2H) , 202(m 1H),

1.77-1.88 (m G5H), 1.59-1.74 25(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); Mz

590. 4 (M1).
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Conpound 402-33: Wiite solid: 1H NWMR (400 MHz, CDC13)
6 8.04 (s, 1H), 6.00 (s, 1H), 3.90 (br s, 1H), 3.67

W@ 2909429546 3. 31 (m 4H), 3.14 (br d, 1H, J= 4. 8PEEYS2009/041172
2.57(br dt, 1H), 2.25 (br d, 1H), 2.11 (br dt, 1H),

1.7 6 0 1. 43 3H), 1.27
Morriy ¢ d 3&0"%&3@1?@ 9]6315% %0210 1.60 (m (§H) H)l 04 (br
Morsesand%ﬂo’l 1‘9?19.}1%%11" s CmeZMéj 6173&6%6@-670 2005. Conpound

Wi te foam soli d;
Morse@g@ﬂm@gg@gj Res8r. 12it( §ar€11|49?d 77(1138(161 20), 6.76 (m

NatheH}f_% NGrEB g s b R AT Lson0o) 041175 (rlnH 1i|)_ 4

NealezazlzBMm 3M@708 76'8 7%20299(7m 7H) 1.51 (s, 3H), 1.44
g‘ H% 61 (m 6H), 1.19 (s,
Nicho HPW& ops {’wispm 17@ @%lpé 2Q9#|) 0.90 (s, 3H): mz

45: White solid; 1H

Nlele‘ﬁf%/ﬁl'(ﬂw W’“e %@agﬁggg% 22583 7.32 (d, 4H J=
OhnisHi & aHz Jnt. 8ol .06: 8]]J'—|83Q]:19942 Hz) , 6 71 (br s, 1H),

65 (br s, 3.04 5 (br d, 1H, J= 4
Pall, M%?Hyzofh 6€k§ﬁlrﬁ251?-i§07 2.36 (br m 1H) 2.25 (br m
Partschk!d) a/. ]Br79 e%ﬁzagom 25%'28 5%34®9(7S 1.36 (s, 3H),

1.277(s, , 110150(m 5H)1.04 (s,
Pica ebé), A@nﬂ@obﬁge@t&lﬂhenﬂoﬂaeﬁSQ‘l@) £206-2)2000. Gener al

pimen R0F, B, SRES00, 31 (30103 hgbbrRlol, ves, o ssol ved

Pocmthe@@z? eSanh, ﬁlﬂi%ng 01!2(42%1%()‘404995*16 reaction time as

shown in 10 T fter removal of ROH by
Prleureambdrcmcetori 1214ﬁe134é35|19ﬁ17e obt ai ned was purified by

RaJak%glrr 6%?’)00(3 & f’ V Ci“%\/g% lt]§)A %X{%&ﬁ@gﬁ%& Z@O qu n\%\hl te

Rantalﬁa(halﬁhlﬂqhbtdet alHélMM%ziR@&mM‘&S 1@@7113)276982(1@)3 (s, 1H),
g I—P (s, 3H), 3.11 (d, 1H,
Relmumeaa lﬁm-f Cilliaén\(eﬁﬁ 213@) 45- ]é@ 1399634 (m 9H), 1.53-1.59

rivvefle iy o ibyedtihy dhoddrd 2002y 12002 (M o4

Roger§ 8t al3WeurdbiflA irg, 98H)339B49019488,. 3H); mz 521.3 (M1);

46, 2 . d 402-13: Wite f
Roglew}%né%HWNﬂd-f(%@ MAED: %éc%g‘)n%g"ugg 04 (s, 1I—|),|5.6980am

Rooneﬁ%ta?—"hheu%za%o‘yw 1(5‘-?')7 2‘}901799()m 2H), 3.12 (d, 1H, J=
“1.%69-2.05 (m 9H), 1.53-1.60

Ross qtmy., EW Nauraﬁiz(é(S)&?-Ij 81,12015 (s, 3H), 1.26-1.33 (m

Rosto.a-@t aé,Hjlnn {;Qtiﬂa Md' 11%!_]5)257:?(%91? ?8()?‘}_'3 J :1703 (Hg) 3|]_-|5 18

RothsﬂélﬁgléaGClz%W@rtM%a 583@5)312@54'13.?)57 20 2 (M NHCORC2H5) .
Conpound 402- Vhite foam solid; 1H NVR (400 Mz,

Rusteigp@l. 3ycapds/. d@eelgatoirﬁ4(6)74@93720@$ (m 5H), 5.98 (s,

o S il s Do 00 (0 13- 4

Saiki %’-tlzbé.éSdzagﬂiQJ(@ast@wteml 39(66616%2& 191)826 1.33 (m 2H),
. S

, 6H), 03
Salomgpgson fné)ioqsgon ity R@;W(ls Hg%@rlo 3184~ Q%Q?E&j ( |\/|+ (m

Salom%ﬂ?gﬁ %{}HW?%%)MW 5%%@@%@?(@%2 29: V\hl tg ggam

Salvarfasi, et LH) Culs. ODin( Riciid)tol. 3923 l()rﬁ992}ﬂ)5 199853 (m 2H) ,
2.68 (m 1H),

Salveri}mégt%lsdzﬁ.(%nlngqu 93(19 191-37] 1?% 2H) ’1. 50 (s, 3H),

Sandlér égst(w%nte?‘b'b 99%%;]24@)9141%419@5)4 ?23H)3H) i6o(2 S’(ssH)s’H) 1.18

Sarchl@llgﬂ a@ SCeﬁtd]qlgm 262460731 - WIINHOO0BC3Hb) . Conpound
f MHz, CDC13) 6
Satoh g Frac: Wi e R84 Sg STy~ 2 0 e,
1H), 3.12 (d, 1H, J= 4.8 Hy), 2.69 (m 1H), 1.68-2. 04

(m WO 2009/ 129546PCT/ US2009/ 041172
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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, J= 6.4

WOH2009/129548 (s, 3H), 1.13 (m 1H), 1.04 (s, 3H)PCLUSD09/041172
(s, 3H), 0.90 (s, 3H); mz 446.2 (M NHCO2C3H7) .

oun .. TEMPO (27 0 7 mol x 4) and
Cheﬂc%%éﬁﬁngrf@é@%&’ 1%3 W3naH0- ) vvas) added to a
SChlaa?@ éﬁtawré'lz@fE)@ORPQHﬁH%ﬁ 147135 0@p, 1@9@9 nmmol ) in CH2C12

m.) and water (0.1 nl) at 0 h, 2 h, 24 h and 48
Schlagk et,@:ﬂ t Bwr. gt fnpmineg, &2277)1012177@@82 ature for 72 h, the

act d and the resi due
SChlo%getlIéFljrée}dA{Ea} A}é@fﬁl 2§§‘262?§{5’uﬁﬁchr omat ography (silica
3chrelgeﬂ NeEh UwZ@%ﬁ%%\zmm m%anes) to give conmpound 8

%@ white solid: 1H NVR (400 MHz,
Schulw@dsﬂneogd de@SlgHIOJI%%}O& Hz) 3.77 (m 1H), 3.18

1 0.98-1. 87
Sieperrib i iy Rching b SgTERsII RS 010l (5 "oy
SimorQerQi2., Cin. Bd) ImAuR4)., 08,123H)26, 0986 gr? ;312!)1 30(2|342I—|(2?) N
. 3H, 0.75 (s, 3 0. 65 1 y4 +
Slm°n4@ED3‘.l-8P’(% Q’%ﬁz@ﬁﬂg Sci. USA, é]gﬁﬁ?}_%ﬁ% 9 mixture of
Simorﬁ?ﬁ% l@ A(n‘}zgoRéWPh&rnQ&omga)col @6%8@06 S@Bemy, 2. 60

d 'Na2HPO4 (409 ng In CH2C12 (30
Sinha et )/, GescereRdsux&dt 50314533, 520I67 15 After cooled to room

te rature ol uti on was added and
Sta0k§’t‘iwp @cq&49é%%§§9$ﬁéfg?982m c phase was separated,
Stewa¥as RE AV b NatddXd 631)1999! ution and then dried Wi th

My SOA4. After concentration, the residue obtai ned was
StfeJalpJ@Wlf,ﬂeNemmmumfn7@ﬁrb9ﬁ£togr aphy (silica gel, 0 to

xa ound 9 (435 ny, 88%

Szabolgd i, Tglife kP, DEHERRR) @%%qu(%g MHz, CDC13) 6 8.10
Takahbshi eddd),, Cc?ncgrlRésmsﬂllﬂBs B23¥91990d, 1H, J= 4, 8, 11.2 20

Hz), 2.45 (m 1H), 2.25§m 1 1.86-2.12 (m 5H),
Talleyjergp. Gasprepigrols HPN(6):1336-1748 1087- 10H), 0.99 (s, 3H),

Tarmr%ng ﬁ"j&ﬁenbg }_% 48%02191 Ophgw_ﬁ)ct% 2% §($ 1 gﬁ'% 61 9? m8 8- ) |]—-|) 02 o

Targarﬂ&ﬂal?;]\( W20~ HOTRBH) 5): BRS- H3EMIBIH2O- HOORH+1) .

npound 10: NaOAc 94 3.59 nmmol) and PCC (579 i
Third rPgepmz @ thimironié tubie ) Edicatomp aths s R@ne?c?nza@etecﬂon
mélhatid?l %q’]‘&tﬂlgﬁ 5@-1{1 Brl&Ql”Ch %Pt@fo‘?tlﬂ r&duléf Qﬁ({ultzl‘l_’reatment
stirring f .5 h, ture of exanes EtO
5BaHﬂL)IIIMBISA§@d]éH Hadon;iﬂ insted of Health, R00ThiIHb rP@hhcatlon No. 01-
Shéﬁﬁy was filtered through a pad of silica gel, and
t iltrate was concentrated. The residue obtained

Touzaﬂ@éta@umﬁéﬁgm%’w&o@' LUUQI-QB‘QOS@JS’QF%DW (silica gel, 20%
Et OAC i n hexanes) to give chgound 10 (355 nm, 84% as

Tumllaeﬁxm,t@nsfoﬂaddwm—%(\m (4060 006CD013) 6 8.09 (s, 1H

Vandﬂ egStyh ?%ZtSﬁheg%H%%g%ﬁé%c%o Y 91-22.385(?]m

van D?llTBmeIﬂetZzl Ga&ﬂo(e(n'?@roebl‘i)w(ﬂ) 15@(13356899(5m 12509 (1 12;_01- 50
S S )
van Hq_ge@gn(t gnd egppaget, @ug@;, 56@*)29913%01% . .96 (s,

LY e R T A A

Vodownt atdlo m;a%%wk/wfﬁxp%@bmaﬂln%umlogylVBVunﬂm:dl—])V VI®S6.

added dropwise to a m xture orrpound 10 (40 ny,
Ward§ Bt tnihy). Lideotono 00 66 i, 025 mol) at 0 C
WarriE8 br N2 4 A" ngtle'h%rh&‘z%n@mrl@% bggperature for 1 h,

t-BuOwve (5 nL) was ad The m xture was cooled to O
Weya@] amiﬁomzzwmlNQ’aﬁp)ad(Sw 138771_40 148206%ol ) was 5 added

., dropwi se e m X ) r ith EtO0Ac, and
Whlteﬁ??éi e\gg?rb?ﬁsé Bkt ag)tggs ]&\?\Qf)eﬁ\)%/zslﬁ%’e%%ﬂh wat er, and
dried with MgSO4. After cppcentration, crude conpound
11 (41 ng) was obtained as a white foam solid and used
in the next step without further purification: mz
471.3 (M+l), 453.3 (M H20+1). Conpound 12: Conpound 11
(41 Ny, 0 082 rmol) NH2(]—I HCl (9 1 g, 0 13 10 rmol)

s o~ . a g



30 added, and the m xture was washed with 1 N HCl

(agq), water, then dried with MJSO4 and concentr at ed.
wab@nzsicdue obtai ned was purified by col um PCT/US2009/041172

chromat ography (silica gel, 0%to 60% Et0Ac in

. h t . 402- 67 (25 my, 939
Williai g 87 o R PSR 18 3y 677 6a 1so1h).
Wordswagth, (6, Gabley adF4ARALDrit. RicGtal Bflictihth 1:3495266 4994 6. 4

~ Hz), ' WD 2009/ 129546PCT/ US2009/ 041172 2.37 (dd, 1H, J=
Wright.24r@, Rh@md [Ps) 15:3438-656.mM956H) , 1.91-2.08 (m 4H),

. 1.61-1, 73 ( 1.50. 1.56(m 3H), 1.27-1.31 (m
W“gh%»@f”'?r%p(g%l“%z;@es'ﬂ%gg'(%z ?%r% 1.18 (s, 3H), 1.15
Xanth68 et @A thkithk Rhedin2A4(408HNS, 0003 (m 1H), 1.00 (s,
3H), 0.94 (s, 3%, 0.91 (s, 3H); mz 448.2 (M H20+1).
Yatesaﬁfp&mae@é%éé( 0288s3i9deH%on of NaH (33 ng, O0.825
. L) b0 FHE (2,0 B dded 3-(S)-hydroxyfuran
Ym er%jg’q%tlhtl?.s}]flﬁ%”g'm;‘gtlm1\?\%@?? ?‘rred at room tenperature
Yin eff @, Rh@umarolpogaf3ser058hi @dy, &9%ol uti on of 3 (100 ng, O0.205

[).in 3-(9S)-hydroxyfuran (500 4). The addition
Yohew!iil%i_d'éeyvéﬁé Q&Zﬁ%gﬁ%\k%ﬁ’%@%(o: 25 nL x 2). After
Yu ettéf.,'BzE%v)g&. ks “7':41’-51,%%*7.‘330“ on was diluted with

and cool’ed to C. The reaction m xture was
Zhou gquédndhed. Pyhalddicb(1076¥7, 2008.HCL (aq) (5 nmL) and was
stirred 2 mn,, Ft0O m.) was then added, and 10
Zhou ¢l ﬁ‘?’%%‘syé’r}'\r/]\%sg%ﬁég@eég&]'th water 4x, then dried with
ZingatISEA a0 dnGRnee N T IR Bhg2 Thr 37 egjodue obt ai ned was
purified by colum chromatography (silica gel, 0%to
60% Et OAc in hexanes) to give desired product, which
was then purified again by columm chronmat ography
(silica gel, 0%to 30% Et OAc i n 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, 3H, 0.99 (s, 3H, 0.93
(s, 3H; mz 579,4 (M+H), 448.3 (M NHCOOR, 100% .
Conpound 63254: To a solution of 402-52 (252 ng, 0.542
mmol) in CH2C12 (5.4 nmL) at 0 C were added Et 3N (0. 11
m., 0.789 mml) and 2,2,2-trifluoroethylsul fonyl 20
chloride (0.08 nL, 0.724 nmmol ). The reaction was
stirred at 0 C 1.5 hrs, after which saturated
NaHCO3(aq) (5 nmL) was added. After stirring 1 mn, the
reaction mxture was extracted with Et 0OAc (50 nL) and
was washed with sat. NaHCO3(aq) (30 nL) and water (30
m.). The EtOAc extracts were dried over Na2SO4,
filtered, and concentrated. The resi due obtai ned was
purified by colum chromatography (silica gel, 5%to
50% Et OAc i n hexanes) 25 to give conmpound 63254 (302
nmyg, 91% as a white solid: 1H NVR (400 MHz, CDC13) 6
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
(mb5H), 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); mz 448.2
(M NHSOQ2CH2CF3) .
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30Conmpound 63222: To a solution of 402-52 (76 ny,
0.164 mmol) in THF (1.6 nL) was added i-Pr2Net (0.04

wOor009/29%80 mmol ). A sol ution of bronpacet onit rPCEUS2009/041172

(0.012 n, 0.180 mmol) in THF (0.1 nL) was added to
the reaction, and the reagtj was stirred at room
tenperature 5 hrs with n ct fornmed by TLC.

Sdlum|o 0.634 Mol ) was WO
1523 geg%?/fg@ggg/ 041172 added, and the reaction

vvas stirred at 4 hrs. Reaction TLC again indicated no
product. The reaction was heated at 50 ®

t he reactlon m xture was extracte A
and was washed with 5% Na2S203(aq) ° (2C :
(20 n.). The Et0Ac extracts wetle dri ed| over

30 ni)

5filtered, and concent rat ed. Thie r esi due obt aj ned was
purified by col um chir orfeagraPnsiF1 taygel, 5%t 0
40% Et OAc i n hexane ' 4.7 ny,

6% as a colorless ofl: C | 3 6 7.64
(s, 1H), 3.63~(m . 5 3 . , J=
4.4 Hz, 1H), 2.39 ; 3H), ;1.88-2-02 (m 5H),
1.49- 1.70 (m 12 4130(mCﬁH) 1.26 (s, 3H),

1.22 (s, 3H), 1.. H) , 1. 6 (s, 3H), 0.96 10(s,

3H), 0.9 (*& ' M = TNz 448. 2

( M NHCH2CN) . ~ '63238 RTo a solution of

402-52 (122 ng, 0.263\mmml) [lin DVF (1.7 nmL) was added

K203 (72 ny, 0.5%% mfd ). ® sol ution of Etl (0.024

m., 0.298 mmol) in DMF (0.1 nlL) was then added, and
tﬁélelfeelaction was stirred at roomtenperature for 20

hrs. was extracted wth Et0Ac (25

) angﬁe1 ahd M%%lgggﬂeﬁ?%{t&mer (10 nL x 3). 15 The

Et OAc extr ah&@rog&f eOw,] eXRR.£rorNSRGOwhdreiht &, ednd aRd are each
concentrated. The residue obtained was purified by

col urm chr omat ogF¥iSASAIERELY:i ca gel, 0% to 15% MeOH in

CH2Cl12) to give (53 ng, 41% as a white
solid: 1H NWR (488&%{ é@g 6 7.66 (s, 1H), 3.52

(br d, 1H) 2. 553.(1(@‘1(@<%.)H) a@l(&g), 2. é{ﬁlk@t@;@ﬁH) acy](c&gl, 2a%xy(c<g),
(m 5H), 1.48-1.70 (m 12H) 1.25 (m 8H), 1.22 (s,

3H), 1.17 (s, 3H), 1.30l@eceH), 1.@%loxbea, J= plkylaminocs),
Hz, 3H), 0.95 (s, 3H) ;

M2 4953 (M) | CompBuRTBsg6: TEPal e pgl MRHEN version of

chl ori de was prepar edaﬁ\@g%ggergoﬁlg bhe foll ow ng
procedure: to a solution of cycl opr opyl car boxyl i ¢ acid

(258 ng, 3.00 mlsyb%tmnowv@mbén mpyzvcctathy)irqgnn,cmmz
(3 m) at 0 Cwas ad g I)iﬁ)rlge(absg{l T% %?ogn ?o Wﬁdéh it %bound is

mol ). The m xt uPe Wa

sol ution of cycl opropyhrt a€ a@oable WondeturtBbr ﬂi@vﬁied that when Ry, is
sol ution of 402-52 (70 ngy, 0.15 mml) in CHC12 (2 nl)

at 0 C was added Et3Napgniths afgm to whtchyhgs hound ds p@ﬁweﬁla double
by the cycl opropyl acig,ghloride solution (1 M

solution, 0.5 nL, 0.5 mMmol). The reaction was stirred

at 0 CY01s5hj?dr5xy,aélk@ry( | afylénige<f eactlonn M stbstieutydalkoxyc<s),
extracted with Et0Ac and was washed wi th NaHCO3(aq),

wat er, and Bbsgtutedrn ealEﬂms)ext ﬁd@t@twer eafahX§@<8®versubstltuted

Na2804 filtered and rate (P '
obt ai ned wa&SY10XYcss), or N ercin 1an ) are cpendently:

hydrogen or hydroxy; or
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30 purified by colum chromat ography (silica gel, 0%
to 50% Et OAc i n hexanes) to give conpound 63236 (39

worenovAadB6 as a white solid: 1H NVR (400 MHz, QEIB8$2069/041172

7.66 (s, 1H), 512(s 1H), 2.92 (d, J = 4.4 Hz, 1H),
2.67 (dt, J = dd, J= 16. 4,
4.8 Hz, 1H), 2. 3? 12>,JEE<%‘;1@<12>133”2 csipHprylcsia, “aralkylcsa),

20097 5282425?&? U005 %ﬁ%"fg’g@%lﬁ?f 2t|)|)hete}' %5”%1@%»“0 acylicsin),

7H), 1.23 (s, 3 1. 3% < ﬂ-lkél <,,1a1 | <12),
(52’ Je 13(6 2"23 HZ Of&’?(@ 1§H) 1@6?551(0 %g') QﬁlYOXY(c 12)

0.86-0.94 (m 2H), 91]3’1((><S’(c<31—|) QraMX@(CZﬁ) (m h@H))aryloxy(cqz),
mz 533.3 (M+H). Corrp und 63321: eral h
C, 402-52 (70 ng 0. 151ctHiasrak %é’§3<5)’cgﬁ9/aé??/[1%€ép)’t &?ﬁeﬁsu?f%nyl@ﬂz»

R (400 N, cocis) Brasiit il ' 66 73 dfpptilionican,
2.86 (d 1H, J= 4.4 HZ,])y,lsquoﬁﬁ(&g,, 1H, J= 13. aﬁal@lﬁllfonyl(cqz),

Hz), 2.48 (dd, 1H, J= 16.4, 3. ), 2.36 (dd, 1H J=
16. 4, 13.2 Hz), 1.46- het@@a(sﬂsulfpsy&qqz:, 05- heta®aratiyylipnylc<12),

%i_;m (1_8’1632” %H)ZQ’ gsega}é%‘tistléx'_ﬁdlv m%of%dy%ﬁ%ese%r@fs
(s, 3HR,'igfz 507.4 (Mrl). 10Conpound 63322: Using

Ceneral Method C, 402-52 (111 rrP 0.239 mol ) was
converted t By@pseucyamzBegroxy hplos opgmingorey as a

5 71° (5, 1hiSbe e iR i tonytecs. dlicdu e quierouyica,

16.4, 4.4 Hz), 2 13, e
1.82-2.14 (m) 6H)h,§t%ﬂ°9§%15y11&% (maé%‘%» 1. 21%‘*%%@(marylo Y(c<s),

3H), 123 (s 3Hcylx)83, (ylShhipcds, 1AGlfsno Bh) antiddfsy. or o
(s, 3H, 1.05 (s, .00 (s, 3H 094(3,3@; m z

561. 4 15( M+1). subsiihy 2ipr oBay o thessigreyPshe
procedgreg.described for the synthesis of conpound 6
fron1conpound 5 and then using CGeneral Method D,

conpound 5 cﬁﬁmn@whﬁmﬂmﬁknnmhrnmas converted to

product 633 ite so

7 9.
R (400 Mavotakrby e oikomics fﬂsyn 09 S Chy, Dgeroarylcas,
g. 4713H€)d ;_1H142 g Sﬁg}h%<%]a:qzz3xy(c§8),iai§gx <gz, agilgébr(gg F%g%rlammo(c@),

(dd, 1H, J= 16. 4aryldnidolds), andid8@zs- 816a (sUbstifid version of any of
144178(m7H) 1.12-1.40 (m 3H), 0.88-1.10 (m
1 23 (s 3Hjhesa grempgis, 3H), 1.18 (s, 3H), 1.16
(s 01 (s, 3H), 0.97 (s, 3H), 0.91 (s, 3H); nmz
522. 3 Conpound 63328: Using the procedure
descri bed fabsehh@rlg&img&ﬁsi s of conpound 6 from
conmpound 5 and then using Ceneral Method E, conpound 6
(66 rTg, 0. 12tkvheeh ¥ vhas)» 28lksbnse pedd<d-Or griubeituicd 3gm@n of any
(49.1 ng, 749% a%f%_g@érﬁ sgkl d: 1H NWR (400 MHz,
CDC13) 6 7.65 (s s, br, 1H), 3.62 (s, 3H),
2.90 (d, 1Ha sdbstifucht J:dih)vertﬂmleﬁﬁz \(l\dito htkogds, 13. 2, 3. 6
Hz), 2.47 (dd, 1H, J= 16.4, A4. % 2.37 (dd, 1H,
16.4, 13.2 p&wdeii thaf By 1§@b§eﬁ1]t t €] OXECH ag)4n (qﬁ)vhg:ﬁ)lt is bound

001050 (94, i pgathgh gt e .
0.91 (s, 3H: nl zbs@ﬁet’ha ofMect) atoRQExengH 2 itbounddseatisf a double

Solubility of OS lic Acid Derivatives The
aqueous sol ubi I 9%f the conpounds shown here was

deter le 1.
w0 20087 136E5 MR D RSBhaREIY I8 Bhoh Sna iy RS
St r uct By és Bgive@ushsmoxspod oxtoy (1-t M 63097

R is hydrogen or hydroxy; and
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(402) A. NC **ONCH3 1.46 63102 (dh404) O H NCF 3 NCOO
es 0.06 63198 O 00 NH2 NC es 163.6 63202 O NCOH 00 so
waA2®9/183208 O PCT/US2009/041172

Rs, Ro, Rio and Ry; are each independently hydrogen, hydroxy, alkylc<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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00 NE12 NC es 9.49 WO 2009/ 129546PCT/ US2009/ 041172
Conmpound 1 D(s) Structure Aqueous Solubility (1-tM

W® 3109429546 00 NH2 NC es 112.2 63219 OH 0O iPEDUS2009/041172
NCO, C H3 ed. 13.58 63221 AP OH OH NC la. 8.78 63226

alkylc<iz), alkenylc<iz), alkynylc<ia), aryles<iz), aralkylcs<io),

hetero aryl(cg 12)s heteroaralkyl(cg 12)s acyl(cg 12)s
alkoxy(c<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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AP NC O0OWCF3 0. 71 63231 AP NC OOOWCOH 1.23 WO

2009/ 129546PCT/ US2009/ 041172 Conpound I D(s) Structure
waogeaesddSol ubi ity (1-tM 63232 NC Hiiilll RAT/E82009041172

i CH3

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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0.75 63237 F3C O NCvies 5.16 * * * * *x x x % % % %
* ok k% % Al of the methods discl osed and

W@ kampned4her ei n can be nade and execut ed w t hoRET/USZH0E041172

experinmentation in light of the present disclosure.

VWi | e the conpositions and netho of this invention
have been descri BEPIHCtdr AKCRBY S@%@V&‘?ﬁi%dalgﬂﬁ’ lieaKlcs12, aryl-

it will be 5 app to t i1l

that variations §‘le§ gcﬁé?ﬂ’pptl%g%@gfoﬁ gl S%t‘%éé Qﬁgﬁgfﬂowl@m)’ or
the steps or in hbercafAkENtRNYf 3h ensa Qlibdth@edBich@sh of any of
descri bed herein wi thout departing fromthe concept,

spirit and scopethsse giogps:nventi on. More specifically,

it wl IRIblg apparent that certain agents which are both
chemi cal'l'y and physiol ogically related may be

substi t ut edhj@ogéheyagehydodgdatd, beanmhet et n while the

same or simlar results would be achieved. Al such

simlar 10sébatisutlsendnd) tdnilcat #ohssapphybos, heeroarylc<s),

those skilled in,the art .are deened to be,within the
spirit, scope an8CESRELkylCay th%crg’ﬁ(ﬁ?ént i BKORUCHRf | HEYOXYCss)

by the appended b N0« T idoc<
D001 12008ency) USRS i 1o ina e arylamino cayy, amidocss, or a
fol |l owi ng ref er emdmgtut¢dovarfien eksrgnaf thésatgréupsy provi de
exenpl gé,y procedural or other details supplenentary to

t hose tSforth herein, are specifically incorporated

herein by r 6%%089%&0;;3@ heodr aRah&Yr 5, 443, 826 U. S.
Patent 5,599, 795 U.S." 'Patent 6,025,395 U.S. Patent

6, 974, 801 10uo®alkpkow) sklbraylcapplalloatyl @, Nerylcss), heteroarylcss),
61/ 046, 332 :
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;
Rj is:
absent or hydrogen;
alkylic<s), arylc<s), aralkylc<g), 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; 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.

144



10

15

20

U S. Provisional Application No. 61/046,352 U S .
Provi si onal Application No. 61/046,363 U S .

wer@vizisenal Application No. 61/046,366 U. S .PCT/US2009/041172

Provi sional Application No. 61/111,333 15U. S,

Provi si onal a 61/ 111,294 U.S. Serial No.
%ﬁi%ﬁmﬁ%d@%@ o R Ngbﬁliﬁ‘éi/a%z 473 U.S. Patent
Publi cation 2009/ 0060873 20 U.S. Patent Application by
Eric Anderson, Gary L. Bolton, Deborah "= 3

Ji ang, Robert M Kral, Jr. Patrlck M O
Mel ean Vi snick, enti tI ed " Nat ural Product_s5f
an Anti-Inflammatory Pharmacore >and I\/ls1l9
filed April 20, 2009. U. S Patem

Anderson, Xin Jiang, Xi aofeng L’Il!
entitled 25" Anti oxi dant g

CRng," filed April
by Xin JiangR:3ack G
Stephen S. Szucs,}
" Anti oxi dant | an :
Derivatives of A anol iclacid,"” |Ied April 20, 2009.
30 U.S. PaPent -AOpMhQar @ i Jiang, Xioafeng Liu,
Jack G einer, CStephe S. HSzugs, Mel ean Vi snick
entitled, "Antioxidaht\lnflammation Mdulators: C 17
Honol ogat ed O eanolR«c AR d Derivatives," filed April
2010009, WD 2009/ 129546PCT/ US2009/ 041172 Abr aham and
Kappas " Free Radic. Biol. Med., 39(1):1-25, 2005.
Ahrmad &t ial ., Cancer Res., 68(8):2920-2926, 2008.

Ahrmad et al J Bi ol 281(47):35764- 35769, . 2006.
Aki yama et QVdrog% zﬁ)@tbng[ﬂnkﬁcs Or(Aéé% Whsreigy b, and K. are cach
14(1):S47-53, 2004 gﬂ@,o et al., Eur. J. Irmunol

30:1263-1271, 2000 AraUJ o et al., J. Inmunol -
171(3):1572- 1580hy®09@1 Arend and Dayer , Arthritis

Rheum , 38:151- 16@( 1995. Q{fend %EC

| munol ., 16: 27- 85Yla99gary e ntth iy et %ﬁy <C<8>r n?re& substituted
I mrun., 62:2590- 2599, 192 -or 18 f@f’ﬁﬁesé’%ﬁhﬁ gpunol .

67(6): 430 432, 2006. Bagasra € roc. Natl. Acad.

Sci. USA, 92: 12041;1411@@%‘; cdr895iblBal ivo tArydragkeum

Dis., 30:213-223, 19 et al. nlett,. 713 .
7050 Beal . Cur r Prifer tiivio BRRsht whei e g Vhigha 1 bound i
15Bendzen et al ., Scapgkt o a dBBSl@%h@'fuﬁh&%pr@Qﬁie@%t when Ry, is
1988. Blunberg et al., Arthritis Rheum

1964. Botommn et al ., abgent tharaforpiig sihidhahis Bmnd)is part eBa double
1998. Brandt et al. Aﬁr C{1r|t|s Rheum , 43:1346-1352,

2000. Braun et al. PHritis Rneum, 42:2039- 2044,

1999. R;andR;are independently.

hydrogen or hydroxy; or

alkylcc<i2),  alkenylc<iz), alkynylc<izy, —arylc<iz), aralkylc<io),
heteroarylc<i2), heteroaralkylc<iz), acylc<iz), alkoxyc<i2),
alkenyloxy(c<i2), alkynyloxyc<iz), aryloxycs<iz), aralkoxyc<iz),
heteroaryloxy(c<i2), heteroaralkoxyc<i2), thioacylc<iz), alkyl-
sulfonylc<i2), alkenylsulfonylc<i2), alkynylsulfonylc<iz), aryl-

sulfonylc<i2), aralkylsulfonylc<i2), heteroarylsulfonyl<iz), or

145



10

15

20

25

20Brewerton et al., Lancet., 1:904-907, 1973a.
Brewerton et al., Lancet., 1:956-957, 1973b. Bronte et

W@R009/1295¢hds | mmunol ., 24: 302-306, 2003. Br ownPGIHTS2009/041172

DuBois, J. din. Oncol., 23: 2840 2855, 2005. Brynskov

et al., N Engl ( : 845- 850, . 1989.

25Bur ger and Dayé? er%éﬂlﬂdﬁ@éy 564 )Sulgiguiad versiggs of any of
Cai et al., Nat. 1(2): 183 190 2005. Calin and

Taur og, | n: The on%ryl rt hritides, Calin et al.

(Eds.) Ri/Gxford, UK ()(ford Uni versity Press, 179,

1998. Cann et  al %4 1 1135-1140, 1983.

30Chauhan a zsdreﬁ%mﬁwo 2% rﬂ&;ﬁ% 8T ygifo: %(3) 171- 181

2008 oty Sy LS RO S0 B,

1993. Crowel | et haiero,ardubﬁl(cggg;ancecfyl(ﬂggr ,alllbﬁykéig)823 aryloxy(c<s),
2003. Culver et al., Science, 256:1550-1552, 1992. WO

2009/ 129546PCT/ us@dommmﬂq @émMcexm @Wlamlnwcs;), ?@190(&8), or a
Chem , 62:6974, Ex Med.

174: 1209- 1220, 16‘3?21 éé??%ﬂﬁé thesergF d’g

Neur opgryaiophar macol Bi oI. Psychiatry, March 6, 2007.
Dinarello, Int. Rev. Immunol., 16:457-499, 1998.

5Di nkova- KoSY@\@ahydrosy, halopramingitar Acad Sci USA,

102(12) 450 500290 BUGEDS Pl WL Bt P
Rheumat ol ., 30(2)¢ 32 xyR00 3 ryidk Byl8kyals,, alkfldninoc<s),
Dis. Sci.. 38(9): A MRy R RSOy Gk By Ehininocss
Gast roent er oI . AyPArBino 2353 0arRidB ¢ z), 1997 . sulmlmddhg/ammmpf any of
et al., Eur. J. Pain, 10(7):573-9, 2006. Ei kel enboom

et al., dia, 40 lﬁ’)seé@.?p 39, 2002. Ettehadi et al.

din. RX x: | munol ., 96(1):146-151, 1994. Everhart et

al ., Gastroenterol., 100(4):998-1005, 1991. Fearon and
Locksl ey, S@b@n‘t@fhy@mew%) 50- 53, 1996. 15

Fel dt kel | er uma I nt 2) :61-66 .
2003, i r esE P et bl Cor AP e St ¥ 4R ggpion of any
1994. For st er mangyf BiObroufdiem ., 387:1521, 2006.

Fuj i kawa et al., Ann. eum Dis., 54:318-320, 1995.
Funakoshi eg salbstltueDt gamertdnlﬁ zn591(011)3 hp@roggn; 1998.
20Gal l ey and Ve Anaest h. , 77

Gehr mann et pléﬂw%%éﬁ?ta& ‘i%‘%’ﬁe}m Yo lac X ypsp af Oqéongflh}g%éﬁ i bound

Nauser, J. Mt. Mefart of S H8ubld Bond]lFAther Grocided tedt when R; is
al., Br. J. Rheumatol., 22:675-679, 1995. d adman et
al., J. Med., 628hsent tha PXygeygatom 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.

146



10

15

20

253 adman, Rheum Dis. din. North Am, 18:247-256,
1992. Goodman et al., Kidney Int., 72(8):945-953,

W09 12%8@eber et al., dia, 40(2):252-259, 20021/US2009/041172

Geten et al., Cell, 118:285-296, 2004. Giffin et
al,, Proc tl. Acad. Sci SA 86(19):7611- 7615,
b comaRind sl o fiiher Se g Boken ot el ool
9(5):367-77, 2008. OGnee et aI ., Q@Qut., 44(3):400-406.,
1999. Hahn and Tsao, |n: Dubois' Shenmat osus,

4th Ed, Wallace and Hahn (Eds.), d Febi ger,
Phi | adel phia, 195-201, 1993. WO

Phar maceutical Salts: and Use
(Stahl & Wernut h, ) I3 18 Hel v2t2i ca

Chi m ca Act a, 2002 7 ,

343: 336- 340, 1990. ansﬁ [ et a@ Bdhca

Genetics, 6(7), 5 : ., [AnnNR{Rev.

Pat hol . Bb. e D 297 . Hdnai son and
Symons et al)y? TR A (6):375-377, 1998.

. . . 2) 1 2324- 2330,
1998. Hart etdal ., 5 84:536- 542, 1995.
Hohl er et & “ALhf it soh N, 41:1489- 1492, 1998.
10Hohl er & al., /% Ct Ratol .. 109:562- 565,
1997. Honda et o Bi oofg. Med. Chem Lett.
12 1027- 1030, fOOZ Chondrs et al ., Bi oorg. I\/led Chem
t., 19:2711-2714, 1998. Honda et al., Bioorg. Meud.
cﬂ’ “Mett., 9:3429-3434, 1999. Honda et al., J.

C&gqhdxggﬁ%ﬁagx%g&ﬁb,2000a 15Honda et al ., J.
I\/Ed Chem , 43:4233-4246, 2000b. Horwitz and Flsher

N. Engl. J. hxdsdgen, 30Re24yRa460r1 R0, Wigodin Ry and R. are each
Hotam sligil, Natu é“f%l Tél\%?lZl) 860-7, 2006. I shikawa

et al., G rcul at (615 p 5):1831-1836, 2001. Ishizawa

and Di ckson, J. hlg@,{bg@at hol . Exp. Neurol .,

60(6):647-657, 2001. 20Jacob et al., Proc. Natl. Acad.

Sci. USA, 87:1233kykaw, agbes, aralkylcss, acylcess, 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
alkylcc<i2),  alkenylc<iz), alkynylc<izy, —arylc<iz), aralkylc<io),
heteroarylc<i2), heteroaralkylc<iz), acylc<iz), alkoxyc<i2),
alkenyloxy(c<i2), alkynyloxyc<i2), aryloxyc<iz), aralkoxyc<iz),
heteroaryloxy(c<i2), heteroaralkoxyc<iz), thioacylc<iny, alkyl-
sulfonylc<i2), alkenylsulfonylc<i2), alkynylsulfonylc<iz), aryl-

sulfonylc<i2), aralkylsulfonylc<i2), heteroarylsulfonyl<iz), or

147



10

15

20

Jailwala et al., Ann. Intern. Med., 133(2):136-147,
2000. Jarvis, Curr. Opin. Rheumatol., 10(5):459-467,

WA 20812954 vi s, Pedi at r. Ann., 31(7):437-446, 2BOQUS2009/041172

Jones et al., Br. J. Rheumatol , 33(9):834-839, 1994.
25Jonsson et al . toI , (7).578-581

1993. Jonsson et h%roar%ﬂﬁ%né{ (C<128(c§)af3b5“i‘ﬂt9§ vssagn of any of
Jonsson et al. . nol ., 22(12) 653- 654 |,

2001. Kahl e et ale@?%%ubygﬁe m Dis., 51:731-734,

1992. Ralis:ischmidt et al., Proc. Natl Acad. Sci . USA,

94: 2642- 2647, 1997 30Kavvakam et al., Brain Dev.

28( 4) : 243- 28BN BEEOXKIRIORY SHHECSRI | | i ps,

Gast roent er 1 ,

Kendal | - Tacgg?lioa%g(g)ﬁ)ﬁagﬁémaé g k@ﬁ g &, -V8( 2?’1@@7 liezt%roaryl(cgg)’
2007. Khan et al acyl@q;),W@&b@mwloiﬁc%ﬁ-ﬁﬂoxﬂ@gﬁalezhﬂmlno(c<g),
et al., Toxicol. Applied Pharmacol., 103:482-490,

1990. WO 2009/ 1295’&5613@?@%2@@1@)0@48]21@23 Bbstijitedhakisian of any of
al ., Nat. é’f’ é@ 1321, 2005. Kotake et al.

| nf ect. I rmun ﬂp§686 1999. Kotzin and O DeI I,

In: Samkend R, hma@l@gp@d&ﬁﬁﬂﬁmge@rmy&dm y; Frank et

al. (Eds.), Little Brown & Co., Boston, 667-697, 1995.
55@{3Kérﬁ1ac§ﬁlcbﬂy %506%%163% és@&@ h "ré’t@@%o%te@' tautotners, prodrugs,
Pharmacol . Exp. Ther., 319(3):1144-1152,
Kgb@}g/tmahlsomgrsuh@rewbd 3., 45(1): 33- 37, 1998 Lahesrraa

et al., J. Immunol., 148:3079-3085, 1992. Lee et al.,
dia., 55(7) :712-22, 2007. 10Lencz et al., Mot.

PIhie hdrmpoynd of 2{ain: 5 Tatigpd defag@zs: Li by et al., Nat Rev.
Cancer, 7(5):357-369, 2007.

22

O

wherein:
X, 1S:
hydrogen, OR,, NRyR., or SRy, wherein R, and R, are ecach
independently:
hydrogen;
alkylc<s), arylcss), aralkylc<s), acylc<s), or a substituted
version of any of these groups; or

a substituent convertible in vivo to hydrogen;

148



10

15

20

Li psky, In: Harrison's principles of internal
nmedi ci ne, Fauci et a/.(Eds.), 14th Ed., NY,

wWOL@paske | |, 1880- 1888, 1998. Liu et al., FASHBI/0S2009/041172

20(2):207-216, 2006. 15Lo et al., Curr. Dr.

Aut oi mmun., 1:226-2 eri t al., ltal. .J )
Gastroenter ol | k@f?é(f‘%d that g T as ey RS TE sfgnto whiEh it gound is
Friedman, N. Engl. Meds o B388Ic3ohd 184 @er 7]24)51d63:919&3when Ry is
Macat oni a et al. PmTuno ., 150: 3755- 3

March' s Advanced Orgaﬁb&?ndlnemtcgnrtqthélacwmd is part of a double
Mechani sns, and Struc%ur(f (March's 20Advanced Organic

Chem stry) Smith and rch (Eds.), 2007. Marsal et

al ., MEHIQIX gyNRsﬁz,M%T@ﬁ? 1999. Mazur et al.

Cell Mcrobiol., 9(7):1683-94, 2007. Mazzoni et al .

J. I'munol . Ri 288Regsisdemendmdly: NMcAl i ndon et al ., Gut,

42(2):214-219, 1 McGeer, Brain Res.

Brain Res. Rev. 82%%%@%%?@8‘3 I\/bGeer et al.

Neur ol ogy, 19: 33&1‘1(&1%&,12 1986n 1!}5@@9%@1@1 @112),a|aryl(c<12), aralkyl(c<12),
Arthritis Rheum, 41:6 4- 700, 1998. I\/b .

Curr. Opin. Rheurmt ol heteropryda4i2250, h@@garaﬁ@l(wﬂn et acylcei,
al ., Pain, 120(1-2): 16%@9 2005. ﬁyve se et al. levvl
Lancet, 356: 385- 390 StOBY N r i | FRERAOBEReni stalkynyloxycs,
Trends Neurosci ., 8 199
Gastroenterol ., 118(5) 84 C84% ng)a(l) andhwranIOXY(C<12)’
Ann. Rheum Dis., 32: h&kro2filkoxd Q73 l\l’bd)dcyﬁ&(ﬂz),Walﬂgﬂ@u,lfonyl(cqz),
Sem n. Arthrltls Rheum , 3:55-78, 1973. Morris et

al ., J. Mot. Med., sogbyngeulfcoalc2002. alkynylsulfonylcs, — aryl-

sulfonyl(cg 12), aralkylsulfonyl(cg 12),

C% 2)e
FlP’

heteroarylsulfonylc<i2), or heteroaralkylsulfonylc<iz),
or a substituted version of any of these groups;
R,'is:
cyano, hydroxy, halo or amino; or
fluoroalkyl c<s), alkoxy(c<s), aryloxyc<s), acyloxycs<g), alkylaminoxs),
arylamino(c<g), amido(c<g), or a substituted version of any of
these groups; 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.

149



10

15

20

Morse and Choi, Am J. Respir. Crit. Care Med.,
172(6):660-670, 2005. Morse and Choi, Am J. Respir.

wW@eGop/12958¢ e Med., 27(1):8-16, 2002. Nath et alPCT/US2009/041172

Neur ol ogy, 66(1) 149- 150, 2006. 5Neal et al., BM.,

3 7083 997. oI s Drug News Perspect.,
1%@%?0@9 Wéi ;6‘@41 %ﬁﬁlﬂrgg- , Arthritis Rheum,
50(2): 380- 386 2004. Ohni shi et al | , Int. I munol.,
6:817-830, 1994. Pall, Med. Hypoth., 69:821-825, 2007.
10Partsch et al., Br. J. RheunmsiBl.Rw224: 518-523, 1997.
Pica et al., Antimcrob AgentmGhe
44(1):200-4, 2000. Pinentel §
Gastroenterol ., 95(12):3503 000. Pociot et al.,

Scand. J. Inmunol., 42(4)]
al ., Lancet. ZRl 40-12K2

Proc. Natl. Acad’ S ¢ ) 52) 1 20979- 84, 2007.
Rant apaa- Dahl gvi st Arthritis Rheum,
48(10): 2741-2749,572003" 3 Ref'nund et al ., Eur. J. din.

I nvest., 28(2):145-1* 1998 Ri bbens et al ., Eur.

Cyt oki ne Netw., 11:669-676, 2000. Rogers:et al -

Neur obi ol Agi ng, 9(4):339-349, 1988. 20Rogl er and
Andhgein:Wor 1 d J. Surg., 22(4):382-389, 1998. Rooney et

al . R%gurmtol Int., 10:217-219, 1990. Ross et al.,

Nutr. R8d¥osci., 6(5):277-81, 2003. Rostom et al.

Ann. | nterncydadh draﬁﬁ,haﬁﬁcﬁ-aaﬁﬂg o2007. Rot hst ei n, I\/bd.

Ain. North Am 84(5) 1247-1257, 2000. 25Ruster et '

al ., Scand. flgorortelicems QlkOXY(Bik( Glfylﬂ6ﬂ€£),, 3%9531(&8), alkylamlno(c<8),
Sacerdoti et al Neur ovasc Res.

2005. Saiki et aF‘rY@I@GgﬁéF% amidy gse,r%wéﬁ%amjieg’ vefsion of any of
33(6):616-622, 1998 oraahgmonsson and Jonsson,

Arthritis Rheum, % ;3 ’3187- 3201, 2003. Sal onbnsson

et al. Rlsu@Rdarejnddpfm@mmlly., 55(4):336-342, 2002.

30Sal var ani h é( Curr. Opin. Rheumatol. 1998;

10: 299- 305, Y8E 8L venini et al., J. din. Invest.

93: 1940- 1947} saedyer,,, Gast ol asylcero) aralkl <)
99( 2) : 409- 415yﬂ(fg 30. %%rgﬁéz k?ﬁﬁfg <, Cephal algi e
26(9):1071- 1079 het2@6l cSat di’etﬁed)arallkyl,(c<B|5 oacyl(blat)l alkylsulphonyl
Acad. Sci. USA, 103(3):768-773, 2006. 136

alkenylsulphonylc<i2), alkynylsulphonylc<i2),
arylsulphonylc<i2), aralkylsulphonylc<i2),
heteroarylsulphonylc<i2), heteroaralkylsulphonylc<iz), or a
substituted version of any of these groups; and
Rs, Ro, Rio and Ry; are each independently hydrogen, hydroxy, alkylcss),
substituted alkylc<s), alkoxyc<e) or substituted alkoxyc<s);
or pharmaceutically acceptable salts, esters, hydrates, solvates, tautomers, prodrugs,

or optical isomers thereof.

150



10

15

20

WD 2009/ 129546PCT/ US2009/ 041172 Schel | ekens et al .,
Arthritis Rheum, 43(1):155-163, 2000. Schl aak et al.

waiow12%p. Rheunmat ol ., 14: 155-162, 1996. SchlBEkU£1009/041172

al., Bur. J. Immunol., 22:2771-2776, 1992. Schl osstein
et al., ci.n 704- 706, 1973. 5Schrei ber,
Nﬁbﬁ@@powoof C%@(%f“‘%‘fﬁa%t?nedfégs Schul z et al .
Antioxid. Redox. Sig., 10:115, 2Q08. Sieper and Braun,
Arthritis Rheum, 38:1547-1554, 1995. Sinon et al.
din. Exp. Immnol., 94:1225126, 3. Sinon et al.
Proc. Natl. Acad. Sci. USA |[|91: 85666, 1994.

10Si noni an and Coyl e, bhdr macol . Toxi col .
36:83-106, 1996. Slnha

67:4507- 4513, 2B APL
349(9051) : 521- 524, ewart et al., Neurol ogy,
48: 626- 632, 1997._%2 al ., J. Neuroi mmunol .

7:27, 1984. 15Sz9bo &% Hal ., Nature Rev. Drug Disc.,

6: 662- 680, 2007. TaKahashi et al., Cancer Res.,
57:1233-1237, 1997. Talley et al., Gastroentero
199e)n:1736- 1741, 1995. Tamir and Tannenbaum Bi ochi m
Blophy§> @gta 1288: F31- F36, 1996. Targan et al., N

Engl . J7 Ned., 337(15):1029-1035, 1997. 20 Third

Report of tbganNahydrogy, heloadresties;@r Educati on Program
Expert Panel on Detection, Evaluation and Treatnment of

H gh Bl ood Gueroalvkeol 2lkexnds), tagylemwsxg awleél’(ﬂsemalkylammo(&s»
Panel 111, or ATP hbtlo Institu

2001, NI H Publ 1 CAPISHRGE o067 Orrbbuiq VRion §F any of
Neur oi munol ., 16Q6dplip£@3d215, 1999. 25Tumin et

al., Am J. Cardiol. §6A) 14K- 20K, 2006.

R; and R; are 1ndependently
hydrogen; or
alkylc<12), alkenylc<iz), alkynylc<iz), aryle<iz), aralkylc<iz),
heteroarylc<i12), heteroaralkylc<i2), acylc<i2), alkylsulphonyl,
alkenylsulphonylc<i2), alkynylsulphonylc<i2),
arylsulphonylc<i2), aralkylsulphonylc<i2),
heteroarylsulphonylc<i2), heteroaralkylsulphonylc<iz), or a
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or optical isomers thereof.

The compound of claim 2, further defined as:
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wherein:
R, and R; are independently:
hydrogen; or
alkylc<12), alkenylc<iz), alkynylc<iz), aryle<iz), aralkylc<iz),
heteroarylc<i12), heteroaralkylc<i2), acylc<i2), alkylsulphonyl,
alkenylsulphonylc<ia), alkynylsulphonylc<i2),
arylsulphonylc<i2), aralkylsulphonylc<i2),
heteroarylsulphonylc<i2), heteroaralkylsulphonylc<iz), or a
substituted version of any of these groups;
or pharmaceutically acceptable salts, esters, hydrates, solvates, tautomers, prodrugs,

or optical isomers thereof.
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wherein: 5Xi and X2 are independently: hydrogen, ORDb,
NRbRc, or SRb, wherein Rb and Rc are each

W0 padepzasdent | y: hydrogen or hydroxy; PCT/US2009/041172
al kyl (c<g), aryl (c<g), aral kyl (c<g), aCyl (cg), al kKOXY(C8),

1Q. ar YIOXY(C8B), acy] oxy(c<8), .al kyl am nq(c<8), . :
1. oy et ordii Bord By st Juer cut Bare VLA or Xo i
oDRMhEEIN eSS ab@heUPS; or a substituent convertible
in vivo to hydrogen; provided that Rb is absent when
the atomto which it is bound is 15 part of a double ,
12. pdhe comppuik pcording dedny are efhdainRbl6s vdigeen Xit HeORe end Ro is
t J;Chit is bound is part of a double bond; Y is
hyasr oxy, al koxy(c<8), aryloxy(c<8), acyl oxy(c<8),
substituted al koxy(c<8), substitutedal koxy(c8),
13. sUhstompdedacybrding(tc 8hy ostibSdlaimstled andGasiitekyXcsdydrogen.
or NRLR2, wherein Ri and R2 are independently:
hydrogen or. hydr.oxy; or W) . . .
>556958 THEEIHN D9 &My @R¢ 5) wherein Y is hydroxy.
al kenyl (c<12), al kynyl (c<12), aryl(cl2), aralkyl(cl12),
15. hehe e&afé&dr{dcafé&mﬂg&b QhPah@bkNhitsL222a@%! (EdéidY is NR R,.
al kOXY(C12), al kenyl oxy(c12), al kynyl oxy(c12),
arﬁ/ll oxy(c<12), aral koxy(c<12), het eroaryl ox‘ys{ch 55
n

14.

16. ¢ 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; 18 alkylc<s).

22. The compound according to any one of claims 1-10, wherein R, is alkylcs.i2) or
substituted alkyl(cg_lz).

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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het er oar al koxy(c<12), t hi oacyl (c<12), al ky1SU f OnYl (C12)
5 al kenyl sul fonyl (c12) 5al kynyl sul fonyl (c12)5

wa@eopbgedséonyl (c12) 5aral kyl sul fonyl (c12)5 PCT/US2009/041172

het eroaryl sul fonyl (¢c<12), or het er oar al kyl sul fonyl (c12) 5
or a substi t ut ed ver3|on of an of tﬂﬂ%ﬂ %1oups 10
u&po

25. € %ornpounﬁya d‘é@ﬂl a‘ﬁ%el‘elﬁy BYlhi Rb:substituted
0 8 al kenyl (c<8), aIkYnYI(c<8) arY1l(c<8),
El]’kﬂ<s@£’21’g%§(’)gheteroaryl(c<8), het er oar al kyl (¢c<8),
acyl (c<8), al koxy(c 8), arY1lC) XY(C 8), aCylOXY(C<8),
26. alTky bambaa{dastd)aimarsy havicnoR £158)kyl amhdage<8) , or a 15
substltuted version of any of these groups; R2'1S:
cyano, hydroxy, halo or am no; or
27. |T 0e p@ap%wd(qf@@)lma%k@hwep&gys substryivd plrsyiphenylces) | he
teroaryl(cS) acyl (c<8), aIkoxy(cS) ar Yl oxY(c8),
a on c8). q%
28. %¥%8? é HHO#%m%g%%s J?ﬁ ma 0%%@%hy of these
gr oups;
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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R3 is: absent or hydrogen; al kyl (c<8), aryl (c<8),
aral kyl (¢c<8), acyl (c<8), or a substituted version of
w@epI2®s4eof t hese groups; or a substituent conREr/USIIDE041172

in vivo to hydrogen; provided that R3 is absent when
t oxygen atomt.o which it i.s, bound . art, of .

41 odfpreTaon BETHIRG O ghosPaes SRR wien RdidsSalis the bond
t Rfniay ¥e®on ata@lch®ohil 6a bbubiSvéiund is part of a
doubl e 30 bond; R4 and R5 are each independently
al kyl (c<8) or substituted al kyl (c<8); R6 is hydrogen,

42, hyle srmpennd resordirg ite apy @ne @érelams hy ds ox P; anain® wingein the bond
2009, / 10411 R9, R10 and Rl11 are
o el SR TSRS RE Bt 0wy, al kvl (o8
substituted al kyl (c<8), al koxy(c<8) or substituted

5 43, alTkoxyphps@)d acbrdifatoragestid efadlhiynsal Qepidbl whaaintthe bond joining

est%rs hy(gra es, . sol vateg, (#autorrers, prodrugs, or
oftPeR| 2 padPen { hisredglc Bondrhe compound of claim 1,
further defined as:

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.

wherein: X1 and X2 are independently:
hydr ogen, ORb, NRbRc, or SRb, wherein Rb and Rc are

weavb128independent | y: hydrogen; al kyl (c<8), argi/(sBP9/041172

aral kyl (¢c8), acyl(c8), or a substituted version of any

Cgvhyar et M3k e Bhee P LIRLERY hin T2t o5 o
ah@mhhﬁmwﬁﬁgsdhg i's bound is part of a double bond,

further provided that when Rb is absent the atomto
which it is bound is part of a double bond; Y is

hydr oxy or NR1R2, wherein: .ﬁd R2 are
i ndependent|y: hydrogen or or WO
2009/ 129546PCT/ US2009/ 04117 aI c<12),

al kenyl (c<12), alkynyl(c<1 2), aral kyl (c12),
het eroaryl (c<12), héteLoal
al kOXy(C12), alkenylox
aryl oxy(c<12), ar al kg% ‘
het er oar al koxy(c<12),t poacyl(c<12) akalSUIanYI(ClZ)

ngi’%g‘%ﬁC%@ﬁ%‘% ée I%ﬁﬂy%i%?ﬁ%lt %q(ii%jtss%aut mers, or optical isomers

helgsggar yl sul fonyl (¢c<12), or het er oar al kyl sul fonyl (c12)5
or a substituted version of any of these groups; 10

The compound of claim 47, further defined as:

)
aIkynonxy(ch),

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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R1' is: hydr ogen, cyano, hydroxy, hal o, or am no;
or al kyl (c<8), al kenyl (¢c<8), al kynYl(c<8), arYl(c<8),
w@embids¢c<8), heteroaryl (c<8), heteroaral kyl (B&BYS$2009/041172

acyl (c<8), al koxy(c 8), arY1lC) XY(C 8), aCY1lOXY(C<8),

a | am no(c<8), a apmn <8), am do(c<8), or a 15
30. sh‘géf?mﬂ? Q?Qaaémo{?yb%ﬁwﬁﬁgéfg}eﬁtaﬁese groups; R2'1S:

20 cyano, hydroxy, halo or ami no; or

fl uoroal kyl (c<8), al kenyl (c<8), al x¥nYl (c<8), aryl (c8), he

teroaryl (c8), acyl (c<8), al lf) ar Yl oxY(c8),

acyl oxy(c8), al kylam no(c8), i no(c<8),

am do(c<8), or a substitute n of any of these

groups; R3 is: \@bsen od¥h: al kyl (c<8),

aryl (c<8), aralkyl <@@ or a substituted

versi on of any
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.

25 of these groups; or a substituent convertible in
vivo to hydrogen; provided that R3 is absent when the

wWo@00garesat omto which it is bound is part of aPCDuRi0e9/041172

bond, further provided that when R3 is absent the

en _ato o ich it is bound e
261 ggmgotn bl 0B ah TR b bor 15 ald tecgn41. 43
oan@mbqﬁﬂﬁgnﬁgn&j§yl(c<8) and R6 and R7 are each
i ndependent |y hydrogen or hydroxy; WO

2009/ 129546PCT/ US2009/ 041172 or pharmaceutical ly
acceptable salts, esters, hydraes, solvates,

taut omers, prodrugs, or opbicCg soners thereof. 3. The
conpound of claim2, furthk éboas Swher ei n: X
Is: hydrogen, ORb, NRb ‘ FEIn Rb and Rc
are each i ndependért sl H10a %yl(c<g),

aryl (c<8), aralkyl( fl(c<g), O a substituted
version of any ofo 5S¢ groups; or a substit uent
convertible in vivo €6 hydrogen; provided that Rb is
absent when. t he ato art of

bound is
dBUBPEMBETHICa Y, PR lﬁrsal?h&]é(gramafﬁ‘\f\ﬂ% URiP TR 0r i isomers
tn%ﬁggpn1to which it is bound is part of a double

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.

bond; R and R2 are independently: hydrogen or
hydr oxy; or

wa@bkdoyhtas4al2) , al kenyl (c12), al kynyl (¢c<12), aryl ( cAQ)/psa0ad/¢d1172

yl (c<12), 20heteroary|(c<12 het er oar al kyl (c<12),

a c<12 el.| 10XY(C<12),
% ?%WT fﬁﬂmﬁéY%E&W %?k gralkoxy(ch),
heteroaryloxy(c<12) heteroaralkoxy(c<12)

t hi oacyl (c<12), al kyl- WO
2009/ 129546PCT/ US2009/ 041142
al kenyl sul f onyl (¢c<12), aIk;nyI
aryl sul fonyl (c<12), ara

het er oaryl sul f onyk ] |

het er oar al kyl sul f on @% E

of any of these greapsa~SRl' is: hydrogen, cyano,
hydroxy, halo, or“~anys: or alkyl (c<8), al kenyl (c<8),
al kYnYi (c<8), arY1(c<8), aralkyl(c<8) ’

gﬁi@)ﬁ(&;‘—?{; éeju(tlcgl %?cceﬁt(ag%)s%ft? ox’y g;)ﬁgﬁ/tlahy%}ee from other optical

alkidoylcanihe@6£<8) , arylan1no(c<8) aM d0(c<8), O a
10substituted version of any of these groups; R2'1S:
cyano, hydroxy, hal o or am no; or fluoroal kyl (c<8),

abe FURPG IO e OSEIRY (I8) 15-aly PP 2, 43 and 44,

agytX Y GFas; al Kyl ami no(c<8), 15arylam no(c<8),
am do(c<8), or a substituted version of any of these

groups; R3 is: absent or hydrogen;
al kyl (c<8), aryl(c8), aralkyl( £8), acyl (c<8), or a
substituted version of anyp 20pT “thesecgr oups; or a

‘ o hydrogen; provided
»E yademto which it is
‘ urther provided that
eﬁ atomto which it is bound

§|(C<12)
'XJS( <12)

C

r a substltuted Versi on

e

that R3 is absent when_t
bound is part ofNG&_dot
when R3 is absent t
Is part of a douly

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.

25bond; and R4 and R5 are each independently
al kyl (c<8) or substituted al kyl (c<8); or

wWpbwenesseuti cal |y acceptabl e salts, esters, hyRCEHUS2909/041172

sol vates, tautoners, prodrugs, or optical isoners

b b NI

| SurttRPYEmRgeR; ORb, NRbRc, or SRb, wherein Rb and Rc
are each i ndependently: hydrogen; al kyl (c<g),

aryl (c<8), aral kyl (c<8), acyl(c<g), O a substituted
versi on of any of these groups\;or 10a substituent
convertible in vivo to hyd provided that Rb is
absent when the aton1to X i sOpound is part of a
doubl e bond, further e Rb i s absent
the atomto whi d¥s s part Yof a double
bond; 15R and R2 pendently hydr ogen or
hydroxy, or 0

al kyl (C12), al kenyl ( <1§) al kynyl (c12), aryl (cm, aral kyl
(c<12)5 heteroaryl (c<12), heteroaral kyl (cl12),

a?{b(aﬁl‘% %}%ﬁ%@?&\( %Et ]}%2(53](@ f%?&}’éso oxy%gui ers.f optical isomers

héteegodar yl oxy(c<12), heteroaral koxy(c<12),
thioacyl(c<12), al kyl sul fonyl (c<12),

sulfo .c<s12), .al sul fonyl (c<12),
o B P L0 5 hry i ffbny (c<12).
het er oaryl sul fonyl (c<12), or
2009/ 129546PCT/ US2009/ 041172

het er oar al kyl sul fonyl (c<1
of any of these groups;

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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62.

63.

64.

R1' is: hydrogen, cyano, hydroxy, halo, or am no; or
5al kyl (¢c<8), al kenyl (c<8), al kYnYl (c<8), arYl(c<8),

w@embids¢c<8), heteroaryl (c<8), heteroaral kyl (B&BYS$2009/041172

acyl (c8), al koxy(c<8), aryloxy(c8), acyl oxy(c<8),

a | am no(,c<8) .. yl.am n <8), am do(c<8), or a
sh‘géf?’?ﬂ? Q?Qaaém%’b'\‘”rﬂﬁﬁgéfg}eﬁtaﬁese groups; R2'1S:

10cyano, hydroxy, halo or am no; or fluoroal kyl (c<8),

al kenyl (c<8), al kYnYl (c8), ar¥ls(c8), heteroaryl (c8),

acyl (c<8), alkoxy(c8), arylo <8), acyl oxy(c<8),

al kyl am no(c<8), arylam np(c api do(c<8), or a
substituted version of ga ese’ aryps; 15R3 1S:

absent or hydragen; .a ] NAt yI (c<8),

aral kyl (c<8), acyl @ OEF & substituted version of

any of these gr oug a substituent convertible in

vivo to hydrogen; Z0pfovided that R3 is absent when

the oxygen atomto which it is bound is part of a
douphambondicall wiaddeptablersaits theckof,haid sevheantiRByifsccaflme mther optical
the oxygen {atomto which it is bound is part of a
dbﬁ?ﬁ}eéyfgﬁrﬁa,' and R4 and R5 are each independently

al kyl (c<8) or substituted al kyl (c<8); 25or

pharmaceutically acceptable salts, esters, hydrates
38?9&9%91%%&08%%?0 HhoefeRfsclaigss bt | kaf: 135dRerd 28, 32-41, 43
t f 129546PCT/ US2009/ 041172 5. The
cgﬁ%gﬁn%ﬂ%%mgﬁg%a further defined as: wherein: X1

and X2 are independently: Shydrogen, ORb, NRbRc, or

SRb, wherein Rb and Rc are eacl\: ndependently:

hydr ogen;

or pharmaceutically acceptable salts, hydrates, 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.

al kyl (c<8), aryl(c8), aral kyl(c8), acyl(c8), or a
substituted version of any of these groups; or 10a

weubsn2gseent convertible in vivo to hydrogen; PeDUS289041172

that Rb is absent when the atomto which it is bound

[ art of doupl e bond, further oyj ded t

P Sotpdunf AU oo o 8 bhihal +d2pat Ehp2-at. 43
agsloublerikediindpRL and R2 are independently: hydrogen

or hydroxy; or

al kyl (c<12), al kenyl (c12), al kyl I yl (c<12),aryl (cl12), ara
kyl (c<12), heteroaryl (c<12), MNeteroaral kyl (c<12),

aCyl (c12), al kOXY(C12), Xxy(c<12),

al kynYl oxY(c<12), arYl oxY ar &kkoxy(cl2), 20

het er oaryl oxy(c<12), '

t hi oacyl (c<12), NaNegfhs

al kenyl sul f onyl (c
aryl sul fonyl (c<1@7Y, yaratkyl sul fonyl (¢c<12),
het er oaryl sul fonyl (€212), or WO :

2009/ 129546PCT/ US2009/ 041172

h ; ' i.an
oF! AP LR L OB ST e SRS L G omer
otheagvfno; or 5fl uoroal kyl (¢<8), al kenyl (c<8),

al kynyl (¢c<8), aryl(c<8), heteroaryl (c<8), acyl(c8),

al koxy(c8), Yl.oxY(¢<8), l,oxy(c<8),

ks Ebobi S, R R S o c<8), or a
substituted version of any of these groups; R6 and R7
are each independently hydroggn~or hydroxy; 10or

pharmaceutically accepta , esters, hydrates,
sol vates, tautoners, ' tical isomers

t hereof. 6. The conpo | 2sfust her defined
lagen, Fb%b\,ﬁyzmc, or SRb,
3 ndependentTy:

as: wherein: 18X1 J
or pharmaceutically acceptable salts thereof, and substantially free from other optical

wherein Rb and Rc

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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68.

69.

70.

hydr ogen; al kyl (c<g),
arYl (C8), aral kyl (c8), aCy1(C8), or a substituted

wQeowenziseh of any of these groups; or a subst i PUEE$2009/041172

convertible in vivo to hydrogen;

2009/ 129546PCT/ US2 4117 rOV|ded that Ro is
a&ggﬁ? Wﬁ?@%%ﬂ?‘f@ ﬁé?fﬁ]‘?alatg is bound is part of a
doubl e bond, further provided that when Rbo i s absent
the atomto which it is bound is part of a double

bond; 5Y is hydroxy or NRLRZ erein: RL and R2 are
i ndependent|y: hydrogen or or al kyl (c<12),

al kenyl (c12), al kynYl (cl12) @%% aral kyl (¢c<12)5
het eroaryl (¢c<12), ke 2)Bacyl (c12)5
23 5al kynyl oxy(c12)5

: eteroaryloxy(ch)S

heteroaralkoxy(c<1 th1oacy|(c<12)

al kyl sul fonyl (c12)

aPk plray Mg cgutigay emzt)ablm skl thesaof, f@ﬁ;ﬁmb@t&rﬂ@)ﬂyeﬁeﬁl from other optical
n ), aral kyl sul fonyl (c<12)5

1§%L%§%%§%§ ‘sul fonyl (c<12), or

heteroaralkylsulfonyl(c<12) or a substituted version

furk L R dS: hydroxy, hal
o TR SomGpurd W2l BB s E RSy " Koy sy

arYonY(c<8), acyl oxy(c<8), al kyl am no(c8),
20aryl am no(c<8), am do(c<8), oN.& substituted version
of any of these groups; R5 are each

i ndependently al kyl (c<8) orllsul uted al kyl (c<8); or
pharmaceutical ly accept abl PuEsters, hydr at es,
sol vates, tautomens, j ¢ ~.2f optical isoners

t hereof. WD 2009/ 12% US2009/ 041172

2

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

thereof.

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.

7. The conpound of claim1, further defined as:
wherein: R2' is: 5cyano, hydroxy, halo or am no; or

w0 basonzskkyl (c<8), al koxy(c<8), aryl oxy(c<8), PCT/US2009/041172

acyloxy(c<8) al kyl am no(c8), arylam no(c<8),
or ubstituted ver.sion o y. of the

Thi St S rBTERe it 52, HoRy i ogerb ap-41, 43 and
ahkMﬁﬁﬁéxghn&hggnyl(c<12) al kynyl (¢c<12), aryl (¢c<12), ara
| kyl (c12)5 heteroaryl (c<12), heteroaralkyl (c<12),
aCYl(C12) al kyl sul phonyl ,
aIkenylsulphony4012)5aIkYrIY18\
aryl sul phony4c12) 5ar al k18U PHO

15heteroary|su|phony|(c< ,

het er oar al kyl sul phonyl g gg‘ tituted version
RS- , R10O and R11 are

n:7 hydroxy, alkyl (c<6),

of any of these NG
each i ndependently
al koxy(c<6) or substituted
or pharmaceutically acceptable

FPhOnYl (C 12),
1 (C 12),

substituted al kyld
al koxy(c<6);

;Sll(‘)tali? egéug]r@%l;ly 6%% ]|e S@g%glg\f/i%tte?ﬁg}l‘té%%st ?antgqrgslers or optical isomers
20094,£29546PCT/ US2009/ 041172 8. The conpound of clai m

2, further defined as: wherein: R2'1S: 5cyano,

hydr oxy, hal o or am no; or fluoroal kyl (c<8),
aﬂh@xv@pmgwxﬁahmmguyﬁgayrddhyﬂaxy(08) al kyl ami no(c8),

aryl am no(c<8), amdo(c8), O a substituted version of

any of these groups; and N

NC

~
r’d

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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10

R1 and R2 are independently: 10hydrogen; or
al kyl (c<12), al kenyl (¢c<12), al kynyl (c<12), aryl (c<12), ara
WO kopb/12954®) , het er oaryl (c<12), heteroaral kyl ( cCRARY$2009/041172

aCYy1(C<12), al kyl sul phonyl,
al kenyl sul ph l. 2).5al k | sul phonyl (c12) 5

7. SnfF iR i) Baaey felishy | (212 5
15het er oar yl sul phonyl (¢c<12),
het er oar al kyl sul phonyl (¢c<12),
of any of these groups;
salts, esters, hydrates,
prodrugs, or optical
of claim2, further 2
2009/ 129546PCT/ US20( 1;i erein: RlL and R2 are
i ndependent | y: hyqvBgern:
5al kyl (c<12), al kenyl ¢c42) , al kynyl (c12),aryl (cm, aral ky
| (c<12)5 heteroaryl (c<12), heteroaralkyl (c<12),
a éﬂ%%eutﬁﬁl‘fy Llccclélitﬁﬁl%rb\éits thereof, and substantially free from other optical
al kenyl sul phonyl (¢ 2)5a|kynylsulphonyl(chyS
arsphe thhienly| (c12) 5ar al kyl sul phonyl (¢12) 5
het er oar yl sul phonyl (c<12),
het er oar al kyl sul phonyl (¢c12)5 or a 10substituted

75. vdhsicompotindaargonafing fvesy greoafpdaimerl-phir-bdceutl 6.c30,132-41, 43 and
accept abl e salts, esters, hydrates, solvates,
tg%ﬂﬁﬂgl§gﬁﬁ?iﬁ$ugs, or optical isomers thereof.
10. The conpound of claim 2, further defined as:

~a substituted version
ceutically acceptable
t@ut oners,

' 9. The conpound

20"

0

NC

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

thereof.

76.  The compound of claim 735, further defined as:

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.
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10

77.

78.

79.

15wherein: R1 and R2 are independently: hydrogen; or
al kyl (c<12), al kenYl (c12), al kynyl (c12), aryl (cm, aral kyl

W@ 2009239546 het er oar R T/ESRY/P41172

heteroaralkyl(c<12) aCYl(CKlZ) al kyl sul phonyl ,

2&3%{?‘ {a‘grﬁi/ tfi}éfjéc;lqi%ﬂ %fnbﬁfl o p{;o]glyg S5, 30, 3241, 43 and

hay %ﬁﬁérydeﬁﬁledmnyl (c<12) _ _
het'er oar al kyl sul phonyl (c<12), or a substituted version

of any of these groups; . or pharmaceutically
acceptable salts, esters, hydhates, solvates,

taut omers, prodrugs, 25010 op 2 'soners t hereof . VO
2009/ 129546PCT/ US2009/ 041

either Xi or XNG Rb-rérern Ro i &aPsent. 12. The

compound accor di ng one of clains 1-6, wherein
Xi is ORb and R ént. 513. The conpound accor di ng
to any one of clai ﬂ 2 and 5, wherein,X2 is

Eﬁg?%@?e%églﬁg%,eﬁ%%éﬁﬂ h\yafaggsﬂkoggatgs ta@%mgﬁiﬁor optical isomers

cerpaind according to any one of clalns 1, 2 and 6,
wherein Y is NR1R2 16. The conpound according to any

one of clains ein R or R2is hydrogen. 17.
TH E%@ﬁﬁ%ﬂ&f& B0 ﬁgﬁlﬁbd%fﬁ‘fd&ﬁe of clains 1-10,
wherein R and R2 are each 10hydrogen. 18. The
conpound according to any one\Qf clains 1-10, wherein
Ri or R2 conprises a flugyo \p. 19. The conpound of

trifluoromethyl group.
any one of claiys_1
i ndependent |y hydr
aral kyl (ci o), thf c<i o), heteroaralkyl(c<10)
or a substitute sHon of any of these groups. 21.
The conmpound according to any one of clalms 1-10,

R e Y B

o [sorners thereof.

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.

20substituted al kyl (0_12). 23. The conpound accordi ng
to any one of clains 1-10, wherein R2 is al kyl (c<4) or

wastzeswt ed al kyl (c<4). 24. The conpound accRCHUSZH0/®#1172

any one of clainms 1-10, wherein R2 is

Y e s R P BARSY sul phonyt (c<8)

heteroaralkylZSsquhonyI(c<8) or a substituted
version of any of these groups WO
2009/ 129546PCT/ US2009/ 041172 235 The conpound of cl aim

24, wherein R2 is al kyl sujf phd ) or substituted
al kyl sul phonyl (c8). . S 'aou ph cl ai m 25,
wherein R2 is ajkyl 4 The conpound of
claim25, whereln ks |tuted

he conmpound of cl ai m 24,
fphonyl(c<8) 29. The conpound of
claim?24, wherein R2 is heteroaryl sul phonyl (c<8). 30.

The conpound according to any one of clains 1-10,
whepkirmaRutit8 1l @ydept@kdeGhlts thefcof, ind substpoiahly fescecforrdiotigr optical
to an f clainms 1-10, wherein R2 is substituted
agVFFﬁiglfo 0 32. The conpound according to any of

claims 1-3, wherein R1' is hydrogen. 33. The conpound
aqﬁ@rcdingsuﬁd)a@twdlﬂg% 91{37 6hAbMBlaiinB1-oWhergi s, R, 18,519, 31-41, 43
cyano he conpound according to any one of clains

128 ddHfuitqrdcRped 95 - CF3. 35. The conpound accor di ng

to any one of clainms 1-3, wherein R3 is absent. 36.

The conpound according to any«one of clainms 1, 2, 3

and 6, wherein R4 and R5 Bihe sanme. 37. The
conmpound accordi ng to any Jjone clainms 1, 2, 3 and 6,
wherein R4 and R5 are e.' 7 csl). 38. The
conpound accor di 0 ofNHIa|ﬂ% 1, 2, 3 and 6,

wherein R4 and R HE hyl . 20 39. The conpound
according to any ogme o aims 1, 2 and 5, wherein R6
and R7 are each ﬁ&drog@n 40. The compound according to
any one of clains 1, 2 and 3, wherein the bond joi ning

car plrmbcandaltyadroptaBleisaltg hydradsesddeatek, tautomers, or optical isomers
thereof.

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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10

&3.

&4.

85.

WO 2009/ 129546PCT/ US2009/ 041172 41. The conpound
according to any one of clains 1, 2, 5, 6 and 8,

wobm@peras4¢ he bond j oi ni ng carbon 9 and car bon RAT/US2089/041172

doubl e bond. 42. The conpound according to any one of
claims 1, 2 5 .6 an , rein the bond joining
cahbGamgouie Bl LrtesddTelagi o bond. 5 43 The
compound according to any one of clainms 1, 2 and 5,
wherein the bond joining carboy:12 and carbon 13 is a
singl e bond. 44. The conp ccording to any one of
clains 1, 2 and 5, wherei ng j oi ning carbon 13
and carbon 18 is a singleg 45ﬂ\The compound
according to anyy@ne_Q N2,Cm o6, 11-14,
32-40, 42, 43 and 4 r defined as: or
phar maceutically 2L e salts, hydrates, solvates,
tautomers, prodrugs, tical isonmers thereof 46.
The compound of claim45, further defined as: 15 or
pRaphaEaceutically gocspieblstsalis. diydeatass sal vatpse sfutoragrg, or optical isomers
3@£%%gntially free fromother optical isoners thereof.

9/ 129546PCT/ US2009/ 041172 47. The conpound

according to e.of clal 1-9, 11-13, 15-17, 20,
3§ﬁi29ﬂ2§ﬂﬁhé%ﬂ%@» uPFﬂ@Fd%%gﬁﬁéd as: or
phar maceutical ly acceptable salts, hydrates, solvates,
tautoners, or optical isoners Kthereof. 48. The
conpound of claim47, further defined as: or

phar maceuti cal | y accept abl b her eof, and
substantially free from gt her ogfiéal isoners thereof.
Ny offes of clains 1, 2,

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.

and 42-44, further defined as: or pharmaceutically
acceptabl e salts, hydrates, solvates, tautoners, or

wWOpikazds4¢ soners thereof. WO PCT/US2009/041172

2009/ 129546PCT/ US2009/ 041172 50. The conpound of cl aim
49, further armaceutically
a%@%ﬁ??ﬂ%‘?@ |c§a§mt98% ?Wr Sgﬂg’g?ﬁbst antially free from

ot her optical isomers thereof. 551. The conpound
according to any one of claimsg.-13, 15, 16, 20-23,
32-41, 43 and 44, furthery d as: or
phar maceutically acceptall e g S, Oh drates, solvates,
tautomers, or optical i ; @E{ f «CF:052. The
conmpound of cl ay® ) ned as:
pharmaceutical ly | € salts thereof, and
substantially fre# ther optical isonmers thereof.
WD 2009/ 129546PCT/ W52809/ 041172 53. The conpound
according to any one of clainms 1-9, 11- 13, 15, 16,
24 }_ﬁ@arrn%geuq.’ﬂ:allfr B bl%ASalti er&é&?ranqqubﬁ%ql 2 froe: f@om %ﬂgﬁoptlcal
3 : harmaceuti cal |y accept abl e sal
hymnatgémﬁeﬁlvates t aut oners, or opt|cal |soners
5t hereof. 54. The conpound of claim53, further
defi ned as:
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.

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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or pharmaceutically acceptable salts thereof, and

substantially free fromother optical isoners thereof.
wWa®5/1295¢6 conmpound according to any one of cl aPCmEUI2009041172

4, 5, 6, 8, 10-13, 15 16 24- 26, 32-40 and 42- 44,

fﬁéther def j ned

Y

PRIy e opbrec Feind, [Pyl o, Tt VALl and 44,

t AUIHRPFBESnedQl: Optical isonmers thereof. WO
2009/ 129546PCT/ US2009/ 041172 56. The conmpound of claim

55, further defined as: or pharpaceutically

acceptabl e salts thereof, and

ot her optical isonmers ther@of.

according to any one of cllaj ns

32-41, 43 and 44, furthe

phar maceut i cal | yN&ecep

tautomers, or optic

conpound of cl ai mB 7y A

phar maceutically acc pﬁable salts therepf and

substantially free f er I soners thereof

VR S AR A A e s oy optical isomers
5 agressti ng to any one of clains 1- 13 15, 16, 24-26,

32-41, 43 and 44, further defined as:

&9.

19 15, 16, 24-26,
%Erates sol vat es,

310 58. The
her defined as: or

90.  The compound of claim 89, further defined as:

-
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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or pharmaceutically acceptable salts, hydrates,

sol vates, tautoners, or optical isoners 5thereof. 60.
wabmgmspound of claimb59, further defined as:PCDUS2009/041172

pharmmaceutically acceptable salts thereof, and

sybstanti al | ree fromo r .optical isomers thereof.
9z. 13@???ﬂﬁo &&W@%)C@Hﬂ%¥agﬁpsainy one of claims 1-9,
11-13, 15, 16, 18, 19, 24, 25, 27, 32-41, 43 and 44,
further defined as: 02 S, CF3 NNNC --,H or
pharnmaceutical ly acceptablg sa s, hydrates, solvates,
tautoners, or optical isomers ef. WO
2009/ 129546PCT/ US2009/ 04 3 compound of claim
61, further defiped as: 1 P8 NEH-- - or
phar maceutical |l y ac sdlts theHeof, and
substantially freg omgt-ner optical i1soners thereof.
563. The conpound daccgrding to any one of clains 1-9,

ra

11-13, 15, 16, 24, 28, 32-41,43 and 44,  further
dgi bl@a%a@&fticm% acceptable salts thereof, and substantially free from other optical

isomers thereof.

5 93. The compound according to any one of claims 1-9, 11-13, 15, 16, 31-41, 43 and 44,
further defined as:

T

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

thereof.

10 94.  The compound of claim 93, further defined as:

v

-
-
rd

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.
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95.

96.

97.

or pharmaceutically acceptable salts, hydrates,
sol vates, tautoners, or optical isoners thereof. 10

w@2009hzseonpound of claim 63, further defined BSI/US2000041172

pharmmaceutically acceptable salts thereof, and

sybst anti al fromoth ical reo
RSSO S s KT Sh S o SRLLCB L ETET 361 AR and 44,
agsH-dudehdiesany one of clains 1-9, 11-13, 15, 16, 24,
29, 32-41,43 and 44, further defined as: NC

or pharmaceutically acceptable salts, hydrates,

sol vates, tautoners, or opticaNi soners 5thereof. 66.
The conpound of cl ai m 65, of ur defined as: or
pharmaceutically accepta s tfereof, and
substantially free fro \eatyt+sonmers thereof.
1067. The conpourf-agces any ong of clains 1-9,
11-13, 15, 16, 30, 43 and 44, further defined
as: NHAc NC --- x@aieceutically acceptable salts,
hydr at es, sol vates, /t&ttoners, or optical I Somers

th f 009/ 12 / US2009/.0 2 .68. The
(:8%1238%0 1cally, Agfeps ggfsaﬁﬁc,-&g&raiﬁgf 51w esa dutqmeny, Of optical isomers

thereof.

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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NC --- or pharmaceutically acceptable salts thereof,
and substantially free fromother optical isoners

waQ bwpazfs46 569. The conmpound of claim 10, furtherCOESIONECUH1172
as: N HAc NC --,H or pharnaceutically accept abl e

S drate S, tomers, or optical
98. i?gﬁﬁwg PO & mnﬁéy E@#%@aﬁa of cIa|n189 further

defined as: 10--,H or pharmaceutically acceptabl e
salts thereof, and substanti a&ly free from ot her
optical isomers thereof.
2009/ 129546PCT/ US2009/ 047172 TRe conpound

[ , 3 15, 16, 30,
] @ as NC -
table salts, drates,
sol vates, tautorg ptical isoners 5thereof. 72.
The conpound of cI , further defined as: or
pharmaceutical ly acceptable salts thereof, and

i ggéﬁ?ﬁlﬂfabéﬂtldﬂl)ﬁ 5&%}5 af)l‘é"ﬁ‘a% fRFeo?) pe{dd%%bsthﬁpd rf?eetfptﬁﬁ %@l{e'r optical

32-41, 43 and 44
or pharmaceuti cal

he conpound according to any one of clains 1-9,
1kmm®nnh&poﬂ6 30, 32-41, 43 and 44, further deflned
as: NH NC

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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- or pharmaceutically acceptable salts, hydrates,
sol vates, tautoners, or optical isoners thereof. WO

WQROB9/239546PCT/ US2009/ 041172 74. The conpound RET/CE20091941172

101.

102.

103.

73, further defined as: or pharmaceutically

acceptabl e salts.thereof, and subst ly fre 0

oI REPogBrREGTtch B s b abr e -Ge - Fbridodfias - and 44,
ageH-dudehdiesany one of clains 1-9, 11-13, 15, 16, 30,
32-41, 43 and 44, further defined as: -. or
pharmaceutically acceptable salts, hydrates, solvates,
tautoners, or optical isoners\fhereof. 10 76. The

compound of claim 75, ef i
pharmaceutically accept
substantially free frpo
WO 2009/ 129546RC
according to any
32-41, 43 and 44

Rt
04 L72H77 HThe conpound
laims 1-9, 11-13, 15, 16, 30,

2

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

thereof.

The compound of claim 101, 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:

NC

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

thereof.
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---,H or pharmaceutically acceptable salts,

hydrates, solvates, tautoners, or optical isoners
woehenzssic 78. The conpound of claim 77, furthePCOESINECH1172

as: or pharmaceutically acceptable salts thereof, and

sybstanti al | ree fr ptical isonmers thereof.
104. 18?@0$ﬂ8 &&W@lgécﬁg%’ %gﬁﬁgﬁﬁy one of claims 1-9,
11-13, 15, 16, 30, 32-41, 43 and 44, further defined
as: Ph NH NC -: or pharmaceyfically acceptable salts,
hydrates, solvates, tayto or opt calrgsoners
thereof. WO 2009/ 129546P(C s2 9/§ ? 0. The
conmpound of claim 79 U‘Z
phar maceuti cgjd y 2
substantially f
581. The conpow

11-13 15, 16, 18
defi ned as:

s%ﬁts her eof , and

other optlcal i soners thereof.
di ng to any one of clains 1-9,
31-41, 43 and 44, funther

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, hydrates,

sol vates, tautoners, or optical isoners thereof.
waB129s¢6 conpound of claim 81, further defi neRCEES2009/041172

or pharmaceutically acceptable salts thereof, and

sybst anti al free fromoth aptical i rs_thereo
107, S 608 SRS BTSN o e - godfics 15t 43 and 44,
Clran® d96ndguit her defined as: --, or
pharmaceutically acceptable salts, hydrates, solvates,
tautoners, or optical isonmers thereof. 584.The
conpound of claim 83, further\defined as: or
phar maceuti cal ly acceptabl e galys thereof, and
substantially free fro pt i gal i soners thereof.

85. The conpound accordi MH;EQQO claims 1-9,
43 10ang\ﬁ , further

11-13 15, 16, MNB- I8

defi ned as:

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

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

T

£
-
r’d

2

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

thereof.
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NH NC --, H or pharmaceutically acceptable salts,
hydrates, solvates, tautoners, or optical isoners

W@ bwpezfs4e WO 2009/ 129546PCT/ US2009/ 041172 86. AGIEUS2009/041172
conmpound of clai m 85, further defi ned as: or

phar maceuti c al.ts thereof, and

110. sﬂﬁgfgm@?%ﬂ¢§? %&gg%? ﬁﬁ@’ g8t cal i somers t hereof .
587. The conpound according to any one of clains 1-9,
11-13, 15, 16, 31-41,43 and 4A Surther defined as:
"--- or pharmaceutically @ |l e salts, hydrates,

sol vates, tautoners, or of sonmers thereof.
1088. The conpound of cl aj de & defined as: or
: g@reof , and

phar maceut i cal | yn@
substantially free her opti cal i somers t her eof .

WO 2009/ 129546PCT4

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 = ,
or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.
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10

89. The conpound according to any one of clains 1-9,
11-13, 15, 16, 31-41,43 and 44, further defined as:

woroophzaswaceuti cal |y acceptabl e salts, hydrat eBCT/US2009/041172
sol vat es, tautoners or optical i sonmers 5t hereof. 90.

T oun | aj m 89, her def S:
3. e SRS byt aee s TRoleEf B5ng 9141, 43 and 44,

suhstcantfhmldlay: free fromother optical isomers thereof.
1091. The conpound of claim 10, further defined as:
---,1-1 or pharmaceutically acceptable salts,

hydr at es, solvates, tautoners, \of optical isoners
t hereof. WD 2009/ 129546PC] Op/ 041172 92. The
conmpound of claim 91, ned as: or
pharmaceutically accept Hdwejegof , and
substantially frée ~optical isoners thereof.
593. The conpound ac t7o any one of clainms 1-9,
11-13, 15, 16, 314143 and 44, further defined as:
or pharnaceutlcally c@eptable sal ts, hydrates

glr ﬁ.@aé‘%glger}%%u fegt'a}) saﬂg élyﬁ ltjerst 0%"55 aut erggrgf(’)r o]pglcal isomers
thereof.

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.
WWD020D346L 29546 PCT/ US2009/ 041172 95. The conmpoREIIUS2009/041172

according to any one of clainms 1-9, 11-13, 15, 16,

41,43 a d 44 def d as: or
116. ﬁa?ﬁ@@BﬂP}égpf?m’ éeﬁ?@ﬁﬁif%§§@§, hydrates, sol vates,
tautomers, or optical isomers 5thereof. 96. The
compound of claim95, furthex defined as: or
pharnaceutical ly acceptapl e salts thereof, and
substantlally free fromjpthg ptDcHﬁllsoners t her eof .
PO - ?f clains 1-9,
AA’“Tur?heP defined as: 0
ac eptabl e salts, hydrates,
sol vat es, taut o : optical isoners thereof WO
2009/ 129546PCT/ ¢ 409/041172 98. The conpound of cl aim
97, further defined as: or pharnaceutlcafly
agﬁgﬁgr%gl e?ué%%llt gc ht?lél%?sfﬁl ﬁln?eo% t[)l ts%%tat% ll¥1 éeeei?om oMy optical
isomers thereof.

-, H or pharnmaceuj

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:

-
r’d

or pharmaceutically acceptable salts thereof, and substantially free from other optical

isomers thereof.
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599. The conpound according to any one of clains 1-9,
11-13, 15, 16, 31-41,43 and 44, further defined as:

woroophzaswaceuti cal |y acceptabl e salts, hydrat eBCT/US2009/041172

119.

120.

121.

sol vat es, tautoners or optical isoners thereof.

e SR Sl S S 8 [ 51185885 wa

Sgﬁﬁk@ﬁ&h@hhﬁ_free fromother optical isonmers thereof.
WD 2009/ 129546PCT/ US2009/ 041172 101. The conpound
according to any one of clainms 1-9, 11-13, 15, 16,
31-41, 43 and 44, further defaned asj
pharmaceutically acceptalj e s
tautomers, or optical isdhe
conmpound of claim 101
phar maceuti cal | ycg e
substantially freeg t Rer optical isomers thereof.
10103. The conpoy# csording to any one of clains
1-9, 11-13, 15, 16, 3m 41, 43 and 44, further defined
as: OH

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

or
at es, sol vat es,
hefPeof|[ 102. The

as: or
thereof and

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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-, H or pharmaceutically acceptable salts, hydrates,
sol vates, tautoners, or optical isoners thereof. WO

WQR0B9239546PCT/ US2009/ 041172 104. The conpouneCois2009/041172

122.

123.

124.

claim 103, further defined as: or pharnaceutically

acceptabl e salts.thereof d subst gn I ree_f

o T REPOBBPFIHeh St d 105 1 b SRty 16,30, 3240
age@L N tAcARYinegs:0f 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 Nsereof. 10106. The

conmpound of claim 105, furd ef i ned as: or
pharmaceutical ly accept abl ereof, and

substantially free fro }N]O%sorrers t her eof .
2 - 7 e conpound

WO 2009/ 129546POW
according to any onj ims 1-9, 11-13, 15, 16,
31-41, 43 and 44, % defi ned as: or
pharnaceutlcally acceptiabl e salts, hydrates, solvates,
tautoners, or optical isoners 5thereof.

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, 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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10

15

20

25

108. The conpound of claim 107, further defined as:
or pharmaceutically acceptable salts thereof, and

wauwsnzased al |y free fromother optical isomersP@hEs™9/041172

125.

126.

10109. The conpound according to any one of clains
19, 11-13, 15, 16, 31-41 3, and rt d e
23 DRI LY O L D Pe s & Ny Lpelds J1-40 and
sqbVviat Bsthet &Yin@WRE:S, or optical isomers thereof. WO
2009/ 129546PCT/ US2009/ 041172 110. The conpound of
claim 109, further defined as: _ or pharnmaceutically
acceptabl e salts thereof, and\Substantially free from
ot her optical isomers theg 5111. The conpound of
claim 10, further defin hayyraceutical |l y
acceptable salts, TN aut omers, or
optical isonerd o he conpound of clalm
111, further defi 1 9 cH3 or

phar maceuti cal | y7a tdbl e salts thereof, and
substantially free/f on1other optical isaners thereof.

or pharmaceutically acceptable salts, hydrates, solvates, tautomers, or optical 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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WO 2009/ 129546PCT/ US2009/ 041172 113. The conpound
according to any one of clains 1-9, 11-13, 15, 16,

wW®10041295463 and 44, further defined as: - - -, PET/US2009/041172
or pharmaceutically acceptable salts, hydrates,

S tes, v 0 ical is s 5 reof. 11
TR S S S 40k 1 3550 (P vop SaEb ol 8 Reamictiyt-
phar magguhik@ld v 284608 glah @byl 859 1080 £ 04 142 104)-
substantlallg fr'ee’ from other optical i'soners thereof.
10115. oJthdecsbydropinen-deybri?. Adrifloorangetammdenf cl ai s

1-9, 11-13, 15, 16, 31-41, 43 and 44, further defined
ad:((4aS.6aR, N RaRHCeSi 4R 4h5)dd captab|2eagd, 9,9, 2 hicitanetyl-

2000/ 1303 4UR0FT (Raotbh DR s0 vt ST E bR or

claim g)étﬁdecfah‘fdraﬁﬁergﬂi-iyl)eﬂnﬁﬁfylurea;Or pharmaceutical 'y
acceptabl e salts theredof, and substantially free from

oY tt@[aS%%?',&@!SakﬁQQEﬁ §al$, b@&ﬁ-qfl :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-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,7,8,8a,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,7,8,8a,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,7,8,8a,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,7,8,8a,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,7,8,8a,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,7,8,8a,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,7,8,8a,9,10,12a,14,14a,14b-

octadecahydropicen-4a-yl)piperidine-1-carboxamide;
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5117. The conpound according to any one of clains 1-9,
11-13, 15, 16, 31-41, 43 and 44, further defined as:

WORD0Y/1295SC - - - - or pharnmaceutical |y accept abl ePGEUS209/041172

hydr at es, solvates, tautoners, or optical isoners

LG ot ir. %&emﬁﬁﬁ%ﬁwﬁ'@%ﬁ%&w g amethyl-
t her eofjg, 130U Bard &b loy, 6hr7ees 4.9 000 04 nen 40p4y-cal
i somers t her eof WO 2009/ 129546PCT/'US2009/ 041172 1109.

The conﬁ@@m@hﬁtcmpdlﬁQYDbﬁammM&ne of claims 1-9
11-13, 15, 16, 31-41, 43 and 44, further defined as:
O IV-(4heety, Gt @t § adial Ay, 1deR.é pb Dbl lecyaabiasz 6§l 8t1@8sheptamethyl-

The. CoNBATRPIST LERah # 288N oP I LHL. | BAPE hEIELE o

phar”H6@M&&ﬁﬁ@&ﬂp@&@ﬁﬁ&ﬁQhﬁbﬁﬁ&éS thereof, and
substantially free fromother optical isomers thereof.

194%11(4%; E%& 8@%@% E‘?aisaﬁﬁ&l%g%lf g%afayzzgé’ 8%38%090 Al dlf%ta%qethyl-

42- 44, 1044 idieto- U2 f3i4¢d5,65,6b0r 8, phal Oa2e U4l 4al 4by

accept abl ra e solvates taut omers, or
opt i caPc® E?fﬁ@)’imlflﬁ%‘{g%ﬁ’ carty

2009/ 129546PCT/ US2000/ 041172 122, onpou
a b6 6ig- ¢ty 28R 18 18par scypno 42 X @u 6).99 2a11@ptfglethyl-

15, 16,0 39:dicke- 119 330%h, $ 66880, 7484 819,198 14 181 45
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, hydrates,

sol vates, tautoners, or optical isoners 5thereof. 123.
wabmgmspound accordi ng to any one of clains 2PCHUSZN9/041172

6, 8, 10, 11-13, 20-23, 32-40 and 42-44, further

SR 20 9 S BT RE U £ Y oOSRL AN 1

I soner §0 19td&terd, 3 41%5 6-53%b,‘7981&09“13d 1@@@@@& M-t 0 any
one of clains 2, 4, 16- 13, 15, 16, 18, 19,

24, 25 octzdecaBSdeplCanéla-éI!melonﬁmnddw er d efined as:
or pharmaceutically acceptable salts, hydrates,
S OH(HB® R, st RadnEXas, 1 4ak, 1 dpt)i kia¢yahed;ﬁ36as6ﬂ,5,9héaéxaptanwhyl-

accor di g e ZorE et o p b e 510 0T3S TN bro. 13
15, 16 ocilecydiflcdRadd pichdsinfiabivacd as:

or pharmaceutical ly acCeptable salts, hydr at es,

S@Aa‘kaéa%%bgfsaa%tl‘igﬂi’b ?ﬁbbﬁ%ﬁ L @Rheth@ 2 424 glaeét? 91 11,146

onpoun sefected rom'the group con
(4aR, GHEi)tﬁth&hSliMoﬁbRai‘fﬁ@ 61347151)868611-0@1‘1! Tﬁ)llhv Lbela, 14b-

6b, 11, 11, h anmet hyl- 3, 1 di oxo-
3, 4, 4208 %e By‘ggpl?e@ 2*8“@01116 g1 12, 12a, 12b, 13, 14, 14a, 1
4b-i cosahydr opi cene- 2- 10carbon|tr|

NNcQ(%aa% o A @a{%lfz%ﬂz“h@bﬁ qy/ﬂaw%%as?b 9.9.129-dsptamethyl-
0,60, S04 RREBLARL I bt Q6030 14 Jaadp

- i cosabytddaphypdopiden-yi-yhptopanasidef onam de;
15net hyl - (4aS, 6aR, 6bS, 8aR, 12aS, 14aR, 14b5) - 11- cyano- 2, 2

, BRG(BdS, &%‘tﬂ-ﬁﬁlﬂhmsalﬂ&k hybS)-11-cyano- 2 ,2,6a,6b,9,9,12a-heptamethyl-
10 14- di oxo- 4a,5, 6, 6a, 6b, 7, 8, 8a, 9, 10, 12a, 14, 14

a, 14b- é@{lédié@%ibaﬁdb‘i‘ae%ﬁ 6&@%%&%%&%%14 14a,14b-"
oL A R A ey MR g, 7, 2,
oy SR B W12 i i 2 090 sy

(4aR, 6a6,160:%262 3205 53@8,6&47&53;; Ba0.a04,n014a, 44162, 6b, 11
, 11, 14b- heptanethyl 3, 13-
di oxo- Sctaderahwirgpigen-aryh-B(4saydomheny Wweaoa, 12b, 13, 14
boct adecahydr opi cene-2-carbonitril e;
1-((4aS,6aR,6bS,8aR,12a8,14aR,14bS)-1 1-cyan0-2,2,6a,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-dioxo-3,4,4a,5,6,6a,6b,7,8,82,9,10,11,12,12a,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;
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N- ((4aS, 6aR, 6bS, 8aR, 12aS, 14aR, 14b5) - 11- cyano- 2, 2, 6a, 6b
, 9,9, 12a- hept anet hyl 2510, 14- di oxo-1, 2, 3, 4, 4a, 5, 6, 6a, 6b

WQ 7008/1884®, 10, 12a, 14, 14a, 14b- PCT/US2009/041172

oct adecahydr opi cen-4a-yl ) acet am de;

N385 AR PR 128 AT AARRY A £RD9R, 2 02 O

10, 14- dirqs605b19,8,1 3a- ﬁeﬁt@m@th?ld@@os@ﬁycﬁo%c&%—@a -dlodidénylid; 14

a 14boct adecahydr opi cen- 4a-y1) - 2 trifluoroacétanid

‘%a A58 BAREp QAR 1288 1har TABY- 1 CTARG3Y2, 6a, 6b
9, 122tueiit @98 Ldfadptamethyldocosahydropicen-4a-yl formate;

510,14-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,12a,14,1
4p4a5%R, OR GReCARYIAbRAUERN488)-3/1 1 a,8b 96, Il hspemacthyl-10,14-
1- ((4aS, 6aR, 6bS, 8aR, 12a$S, 14aR, 14b5) - 11- cyano- 2, 2, 6a, 6b
9,9, 1§g)xﬁ@(pﬁ0ﬁfﬁkgfipﬂp1c“en -4a-yl formate;
10 14- di oxo- 4,4a,5, 6, 6a, 6b, 7, 8,8a, 9, 10, 12a, 14, 14
a(%&ﬁﬁ&@d@&@a%ﬂd BbR4 ﬁa&ééﬂg&ﬁ) @a@mlybkmﬂe(élydroxymethylene)

égNé( gﬂ%z% G(ﬁﬂ]f ﬁﬁqnﬁ%%ame adec%ﬁ? roplceney ki '119(412—1 éUFB dione;

2 1&%@‘%@2%@@%&%%2% 9 AR REL FaRGch P B et

benzylhgﬁ@§a§2Ruﬁpﬁd§ﬁ8*12aS 1l4aR, 14b5) - 11-cyano-2, 2, 6
a, 6b, 9 12a- hept anet hyl - 10, 14- di oxo- 1, 2, 3, 4, 4a, 5, 6, 6a

, 6b, 7, 8328334 ga,i@?6jg2(ﬁ>,,7_|,8,81,&d01]42@,12b 13,14, l4a 14b- 1cosahydr0plcen 4a-
1500tad |ce Icar amat e;
1- 44aSy @%§?%q§ﬁ§ §%§P %% 1§%b5) 11- cyano- 2, 2, 6a, 6b,

9 {

THRRGE T gﬁbﬂé“%ﬁ SRR ey Lo, 14, 14

a, 14boguashenahy dr, op-E§Rarfi@hyIQI RRioxo-

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

. 9,9, 12é34@e5p6 éﬁ;éb,ﬁ;& S0 00,1 41 il 3% 6201 2] 81 4a, - Boghgdrophsene-2-
7,8, 8a ﬁo ?llza 14, 14a, 14b-

octade&% y@‘% 1cen 4a y1l) - 1H pyrazol e- 1- car boxam de;

Ny (35S, 50005, FaR 123 MR APPL £V R0 57152 ©°

10,l4-ﬂ&9éga%yﬁl@1$dﬂﬁn5,6,6a,6b,7,8,8a,9,lO,lZa,l4,l4
a, 14b-

oct aded @ntitopiccertbda8 pa.p,19, 1223 2b 1B flIkUded pb-oprantaydretacen-4a-
253-((4 aR 6bS 8ﬁR 1288 1l4aR, 14b5) - 11- cyano- 2, 2, 64,

6b, 9, 97 @%%
1%@2&%@@&%épéiﬁa&i%@;s%ce@yiq P A i

N- ((4ageRaRe®hS3 83Ridke2S, 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, 6b,

7 8, 8a39, 4_‘@05,,6_,93,6‘9_,&’ &1%eD), 1 b1,12,124a, 12b 13 14 l4a 14b 1cosahydroplcene-2-
SOoctade %groplcen 4a-yl ) pi peri di ne- 1- car boxam de;
N—((4a bs, 8aR, 12aS, 14aR, 14b5) - 11- cyano- 2, 2, 6a, 6b

teéfabéa rgﬁ%?%P géfi?‘{fgy Afﬁﬁf%@&g%@ﬁﬁmﬁf&b@) fi-&yano: °

en- 4a- yb) dedizo. anb f8eptamethyl-10, 14 dioxo-
N- 44aS, 6aR, 6bS, 8aR %as 1% 14b5) - 11- cyano- 2, 2, 6a, 6b,

9,9, 124 Zhbﬂa)ﬂaﬁﬁ@}ébﬂ 8,8a,9,10, l2a 12b,13,14,144a,14b- 1cosahydr0plcen 4a-
510, 14- F %P é 2,3,4,4a,5, 6, 6a, 6b, 7, 8, 8a, 9, 10, 12a, 14, 1
4a, 14bYGH¥RGE e ahydr opi cen- 4a- ypacryl ani de:

S, 6
A e B 208 L. 1459) Kisewinos? 354849 btane:
hyl - 10pddadb@¥R1d,1£4x8. 42, 5, 6, 6a, 6b, 7, 8, 8a, 9, 10, 12a, 1
4, 14a, 14b- oct adecahydr opi ¢ en- 4a- ylcarbanate

10N- ((4aS, 6aR, 6bS, 8aR, 12aS, 14aR, 14b5) - 11- cyano- 2, 2, 6a,
6b, 9, 9, 12a- hept anet hy1-
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10, 14-di oxo-1, 2, 3, 4, 4a, 5, 6, 6a, 6b, 7, 8, 8a, 9, 10, 12a, 14, 14
a, 14b-

W@riadzasahydr opi cen- 4a-yl ) cycl opr opanesul f onanP@E1S2009/041172

127.

N-((4aS, 6aR, 6bS, 8aR, 12aS, 14aR, 14b5) - 11- cyano- 2, 2, 6a, 6b
’7?é?é;’%%:,i}g’ﬁ%,gE@Q@‘Q&%ﬁ@ﬁbﬂ'zﬁﬁ%ﬁ3ﬁ4ﬁ’4§,’1ﬂﬁ‘-’i?o’sgﬁy%?o’p??e’n-4a-
1500taggg§@%gﬁgpicen-4a-y|)thiophene-2-su|fonanide;

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

) - Q4T BRI bR 1 4aR 146K 1 oyang-2.2.64€0.9.0,1%8,
a,gggghqagpmabyﬁmb®hﬁan-4a-y1)-4-hydroxypiperidine-l-c
N (Ot T 6. G0 1804000 2Bl 44148y Ahricosaydgopiegp-da-

. 9,9, 12p-Mephankibydciidide;14- di oxo-1, 2, 3, 4, 4a, 5, 6, 6a, 6b
, 7,8,8a,9, 10, 12a, 14, 14a, 14b-

oGt HApI I ¢ [ine:.4- ¢ hde;
e DR AR 208 S T e -,

2, 6a, 6he@aBicthgniMépdanet hyl - 10, 14-di oxo-1, 2, 3, 4,44, 5,6
AR TR e E AR T A TR N R B SRR EN EERE S S S
25N 44??36@1%11%@@& 12aS, 14aR, 14b5) - 11- cyano- 2, 2, 6a, 6

b, 9,9, 12a- heptanet hy1-

1 . '] ] 1 L L 1 U _4
A AR R R B PR B Mk

N ( (4abeBakethblS] @dRdlxaS, 14aR, 14b5) - 11- cyano- 2, 2, 6a, 6b

29 R 3T & R B 018, 13 Bu b dricosthyeopicen-da-
30oct adreaandiopi cen-4a-yl) - 2- phenyl acet am de; WO

2009/ 129546PCT/ US2009/ 041172
N- ((4aS, 6aR, 6bS, 8aR, 12aS, 14aR, 14b5) - 11- cyano- 2, 2, 6a, 6b

'1%‘:6154“}%?&3%?5@2?%%4& 5.6, 6a, 6b, 7, 8, 8a, 9, 10, 12a, 14, 14

a, 14boct adecahydr opi cen- 4a-yl ) pr opj,onam gde;
N-((4aS,6aR,6bS,8aR,12aS,14aR,14b5bg -'ya%o-2,2,6a,6b
, 9,9, 12a- hept anet hy1-
510, 14-di oxo-1, 2, 3, 4, 4a, 5, 6, 6a, 6b, 8 839,10, 12a, 14, 1
4a, 14b- oct adecahydropi cen-#a-yl ) bgnzenesyl f onami de;
(4aR, 6aS, 6bR, 8aS, 12aS, 12bR,14b5) - 83- ( di metjhyl am no) - 4,
4, 6a, 6b, 11, 11, 14b- heptanmet Iyl 3, 13<Hj ox0-3,:4, 4a, 5, 6, 6a
,6b, 7,8,8a,9, 10, g}, 12; '
ne-2-carbonitril d;
10N—((4q§"6aR,6bm
6b, 9, 9, 124 L
10, 14-di oxo- 1|2, 3, 4,

B 16 C\
=, 6b, 7,8, 8a, 9, 10, 12a, 94, 14
| ) g#tdpi ol am de;

N- (( 6&8,/ , ] , A
,9,9??§3> Ept andtity | = 10734 2- di O%g
7,8, 8a,9, 10, 12a/1X, 12a, 1l4b-
1500tadecahydrﬁpiCfg-4a}y1)-2,2,2-trifluoroethanesulfo
nam de; 6

lwhedas, 6aR, 6bS, 8aR, 12aS, 14aR, 14b5) - 11- cyano- 2, 2, 6a, 6b
, 9,9, 12a- hept anet hy1-

10, 14- &1 0RréXt ax Bdepender8lys, 6a, 6b, 7, 8, 8a, 9, 10, 12a, 14, 14

9’14b°°tadeﬁ%ﬂ%g&fpk)%Pfﬁﬁﬁ%})&gﬁﬁf;h%ﬁ%&ﬁyﬁﬂeQMJ)ﬁf%ﬁe each
1-((4aS,6aR,6bS,aﬁﬁ?&ﬁﬁﬁﬂﬁ4aR,14b5)-11-cyano-2,2,6a,6b
,9,9,12a-heptanetq§.2010,14-dioxo-1,2,3,4,4a,5,6,6a,6b

,7,8,8a,9, 10, 12ahydrogens 14b-
oct adecahydr opi cen-4a-yl) - 3- phenyl ur ea;

1,2,3,4,4a,5,6, 6a, 6b
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30

(4aR, 6aR, 6bR, 8aS, 12aS, 12bR, 14bR) - 8a- hydr oxy- 4, 4, 6a, 6b
11, 11, 14b- hept anet hy1-

W@2m34zhsexo- 3, 4, 4a, 5, 6, 6a, 6b, 7, 8, 8a, 9, 10, 11, 12PARESDBY(041172

128.

129.

130.

13, 14, 14a, 14bi cosahydr opi cene- 2-carbonitril e;
25(4aR, 6aS, 6bR, 8a$S, 12aS, 12bR, 14b5) - 8a-i socyanato-4, 4,6 .

a, 6b, 11’ 11’ 14b- hé hw_(cgg), ara yl(cgg), acylc<g), Or a Su stituted
3, 13- di oxo- 3, 4, 4a, 5, 6,64, 2,12a, 12b,
13,14boctadecahydropigg%g@gﬁégfggﬁﬁe%ré‘lggééo11

(4aS, 6aR, 6bR, 8aRpi3aded tBHIR 15 alRehiHlobgn tha atoyd foowdyick jtAs Gound is
a, 6b, 9,9, 13a- heptanethyl 1,.2,3,4, 4a,5,6,6a,7,8,8a,9, 13, .
13a, 13b, 14, 15a, 15b- ocPHUSE arﬁ&?BPlaéoegng’Fg?fspmVldeg thit When Ry s
30d] i soxazol - 15( 6bH) - gp@nt ¥ atom to which it is bound is part of a double
2009/ 129546PCT/ US2009/ 041172

(4aS, 6aR, 6bR, 8aR, 10S, bR 12bR, 14R, 14aR, 14bS) - 10, 14- di
hydr oxyz2,.2, 6a, 6b, 9, 9, 12a- hept amet hyl docosahydr opi cene-

4a- car bal'dehyde;

(4aS, 6aR, 6bR,&0ferl Gl JRRISZHRAAT: 1438, 4DS) - 10, 14- di

hydr oxy2, 2, 6a, 6b, 9, 9, 12a- hept anet hyl docosahydr opi cen-4

a-yl format alkylc<g), alkenylc<g), alkynylc<s), arylc<s), aralkylc<s), heteroarylc<s),
5(4aS, 6aR, 6bR, 8a ,12aR,%ébR,14aR, 4bS)-21£,6a,6b,9,9,ﬂ

2a- hept amet hy 1- 18P svtoc o 8aMgeiropi HERUesy1  aryloxycss),
f or mat e; : : :

(43R 6aR 6bR 8aS TINT G3pRPFIMuER By FUNGHr Smdger. o @
hydr oxynet hyl ene}ubstituted version of any of these groups;

4, 4, 6a,6h, 11, 11, 14b- hept anet hyl oct adecahydr opi cene- 3, 1
3(4H,GBHY$dione;

N- ((4aS, 6aRC§QII3, ﬁﬁ%%%&&&%&iﬂ&%, 14b5) - 11- cyano- 2, 2,

6a, 6b, 9, 9, 12a- 10heptanet hyl-10,’14- di oxo-

1, 2, 3, 4, 4a, blkéndaHulkyd]8a), ArylQ«s] atci@ivyllds) labylda), 2Koxyc<s),

-i cosahydropi cen-4a-yl1)-2,2,2-trifl uoroethanesul f onam .
de: aryloXyc<s), acyloxycss), alkylaminoc<g), arylaminoss,

(4aR, 6aR, 6bR, 8aS, 12aS, 12bR l4ak bR) - 8a- hyl a .
o b an b il AR Y AP HISE Beuf:
153, 4, {P@,iﬁ, 6, 6a, 6b, 7, 8, 8a, 9, 10, 11, 12, 12a, 12b, 13, 14, 14a

,14b-icosahydrgficene-2- carbonitrile;
N ((4aS, 6aRaBER §dmdigrsR, 12bR, 14aR, 14b5) - 11- cyano- 2, 2,

6a, 6b, 9, 9, 12a- hept anet hy1- 10, 14- di gxo- . .

103 an, alGE) BTGy el 5 S A apybyiuted yoming of any
- i cosahydr opi cenofigres@¥lip£ ¥El Opr opanecar boxami de;

(4aR, 6aR, 6bR, 8aS, 12aS, 12bR, 14aR, 14bR) - 8a- (et hyl am no) -

4, 4, 6a, 6b, 1Pprovidetghattiepis aheankyhes thaoxiger gtom to which it is bound

24,42, 5, 6 08, 60;7 o8y 8 @ aboit lnohfl; et WRodided that4Bnch R, is

4b- i cosahydr opi cen - carbonrtri

25t et r ahydr of ur asbsgnythe oxygen atom to which it is bound is part of a double
(4aS, 6aR, 6bR, 8aR, 12aR, 12bR, 14aR, 14b5) - 11- cyano-
2,2,6a,6b,9,9,12 QlPfgptamsthyl-lo,14-dioxo-1,2,3,4,4a,5

6. 52, R0ufa & B2 Aot fhalfaabaly ARyl b QukndcaRANY R

i cen-4a-yl ca
R¢ and R; are each independently hydrogen or hydroxy;

or salts, esters, hydrates, solvates, tautomers, or optical isomers thereof.

The compound of claim 127, wherein R, is hydrogen.
The compound of claim 127, wherein R,’ is cyano.

The compound of claim 127, wherein Rj is absent.
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N ( (4aS, 6aR, 6bR, 8aR, 12aR, 12bR, 14aR, 14b5) - 11- cyano- 2, 2,

6a, 6b, 9, 9, 12a30hept anet hyl- 10, 14- di oxo- WO
WQ2D9/N1B¥ 46 PCT/ US2009/ 041172 PCT/US2009/041172

1,2,3,4,4a,5, 6, 6a, 6b, 7,8, 8a,9, 10, 12a, 12b, 13, 14, 14a, 14b

131. Nlrgg?i‘g‘gg‘g‘%%p%%% g@él&‘)?ﬁ%gt %g%ﬁgfﬁ,gi%a -11- cyano- 2, 2,

6a, 6b, 9, 9, 12a- hept anet hy1- 10, 14- di oxo-

132. 5Th2 c8mpodal 6f 6laba, 186, Wh&cBathe, tdd 1jdmid2barb®) 14ntdarloh 2 is a
b-di cbisglg%(gr opi cen-4a- yl1)-2,2,2-trifluoroacetam de;

199123 8°aR, 6bR, 8aR, 12aR 12bR, 14aR, 14b5) - 11- cyano- 2, 2,
6a, 6b, 9, 9, 12a- hept anet hy1- 10, 14- di oxo-

133. 1Th¢ 3pvhpdandsoftslsiay 6257, Fylgr@a tigs tandljpain@barb@) 14 addgarbdh 14 is a
-1 cl%)slagég({sopi cen-4a- 10yl)-3-net hyl urea; and nethyl
(4981889 % R 8aR, 12aR 12bR, 14aR, 14b5) - 11- cyano- 2, 2, 6a,
6b, 9, 9, 12a- hept anet hyl- 10, 14- di oxo-

1 , 168, A2a, 12b, 13, 14, 14a, 14b

134. -Fﬁ%ggﬁ é?vggolfgieag@fg?yﬁlcas gerrfglteégsiSlZ?. A compound of

the fornmula: wherein: X1 and

Aare independently:

hydrogen, ORb, NRbRc, 20i ndepengéntly: hydrogen; O
SRb, wherein Rb and Rc are{ ‘o

2009/ 129546PCT/ US2009/ 041

al kyl (c<8), aryl (cﬁe ax:%l (c8), orasubstitut
ed o)

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

135.  The compound of claim 134, further defined as:

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

189



version of any of these groups; or provided that Rb is
absent when the atomto which it is bound is part of a

waelowbhzsiwond, further provided that when Rb i sSPGI/US2009/041172

136.

10

15

20

137.

absent the atomto which it is bound is part of a

ubl e bon 10 hydrogen, cyano, hydroxy,
%?m%wngﬁfﬂﬁﬁaﬁ?mﬁlkyl(c<8), al kenyl (c<8),

aIkYnYI(c<8) arY1(c<8), aral kyl (c<8), heteroaryl (c8),
het er oar al kyl (¢c<8), acyl (c<8), al kox 8)CH3

aryl oxy(c8), acyloxy(c<8), alkylam no(c
aryl am no(c<8), am do(c<8), or '
of any of these groups; R2
hal o or am no; or 15 al kenyl
aryl (c8), heteroaryl (c8), ;
aryl oxy(c8), acylo&y(c <8
aryl am no(c<8),

am o(c<8)

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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absent or hydrogen; 20 al kyl (c<8), aryl(c8),
aral kyl (¢c<8), acyl (c<8), or a substituted version of

w@eopdntIsthese groups; or provided that R3 is abGSENS$2009/041172

138.

139.

140.

141.

142.

10

143.

when the oxygen atomto which it is bound is part of a
doubl e bond, further provided that en I § absent
C R SRpBR SIS fonfanons O SoBByIT F8 [ psfog R and Rs are
daubligddrnddeRdiv1 R4, and RS are each independently
al'kyl'(c28) or YR ot ed al kyl (c<8): and R6 and R7
are each independently hydrogen or hydroxy: or salts,
e S% P%@P‘Pﬂi’cﬂir%ﬁ% m 138} Whe'sw ReandtRoriss sachgpethyk i cal
i somers ther eof 128. The conpound of claim 127,
WTae ebimpRind ottt agany: od0dR8ainkhE2 Tap 3 dvietcie IRgiamd R, are
127, wherein R2' is cyano. 130. The conpound of claim
19%¢h Rydersshn R3 is absent. WO
2009/ 129546PCT/ US2009/ 041172 131. The conpound of
cITaé vorhgdyndresing tX2ny 9nbytlclagen] 27181, 13bheheeimpihubdnd joining
of %Iai %ﬁ?, mhiéein,t e bqu j oining carbon 1 and
c5¥1B8R 12 apd capbepy {i$ IS¢t gbond. " 133 The conpound of
claim 127, wherein the bond joining carbon 10 and
catbagn 14 is 5d I ond... 134, The conpound of
clﬂi? ﬁ?TE%ndfourc% Hél?l%geﬁliﬂ% %Qeaﬁsl,l:egﬁ& or salts, hydrates,
sol vates, tautoners, or optical isoners thereof 135.
The conpound of claim 134, furthex defined as:
0

By

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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10

15

10 or salts thereof, and substantially free from
ot her optical isoners thereof. WO

WQRO0B9/239546PCT/ US2009/ 041172 136. A conpound RET/URRS09/041172

144.

145.

hydr oxy; 200rqg )
tautoners, or opticg
compound accordi ng/to wny one of clainms 127 and 136,
wherein Xi is ORb and Rb is absent. WO
2000rcii29546PCT/ US2009/ 041172 138. The conpound
according tq any one of clainms 127 and 136, wherein R4
and R5*art @Renvherds fertRrirsenal kyl (c<4) .

formul a: wherein: Xi is hydrogen, ORDb,
NRbRc, or SRp,

sEnePEaad of 5o ogen: al kyl (c<8), aryl (c<8),
aral kyl (c<8), acyl (c<8), or a substituted version of
any of these groups; or provi ded\t h
absent when the atomto which it is bound
10a doubl e bond, further provided that w
absent the atomto which it ispound i$
doubl e bond; R1' is: hydrogen,
or am no; or al kyl (c<8),
arY1l(c<8), aralkyl (c<8),
het er oar al kyl (¢c<8),
aryl oxy(c8),
arylanino(c£§rh\a- dolhs z
of any of these dfoups; [R4 a&nd

wherein Rb and Rc are each

it Ro is

al ke

acyl
acyl ox

h_<U ed version
&nd R5 @ e each

yI (c<8)| orHsubpgti tuted al kyl (c<8);
each ixdependently hydrogen or
gster3yhydrat es, sol vates,
iﬁ@ners t hereof 137. The

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:
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
bond;

or salts, esters, hydrates, solvates, tautomers, or optical isomers thereof.

The compound of claim 144, further defined as:




139. The conpound of claim 138, wherein R4 and R5 are
each net hyl . 140. The conpound accordi ng to any

W@2m9/0195¢d ai ns 127 and 136, wherein R6 and R7 RCBUSHAY6M1172

146.

147.

148.

hydrogen. 141. The conpound according to any one of

cl ai 127 and 136, wherein the band joi,ni ng carbon 12
C RETR BB oo S e Dot icdl g pomérp et oo 500
claim 136, further defined as: OH O 10or salts,

IE B0 GBI oS! AUBRIRIfa QL 0Pt i cal T sorer's

t hereo cofmpoun ai'm 142, further
defined as: or salts thereof, d substantially free
fromother optical isoners theregf. WO

2009/ 129546PCT/ US2009/ 04117 conpound of the
formula: wherein: Xi is -OR kerej,n Rb i s hydrogen:
S5provided that Rb is abs € oxygen atomto
which it is bound is garny~offa~doul e bond, further
provi ded t hat when R |dbgent the oxygen atomto
which it is bound H@ pa of a double bond; Yi is

hydr oxy, -CHO or -0C(O)H 10R2' is hydrogen or
-C(H(OH); R3 is absent or hydrogen; provided that R3
i or sdbts elntreathanl dubstantxallydrecat@mother optichisbinersshéyoofnd i s
part of a double bond, further provided that when R3

i s absent the oxygen atomto which it is bound is part
ofTha colapdirg dichamd;44pfurthat dfincéas.er s, hydr at es,

sol vates, tautoners, or optical isonmers thereof

OH

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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145. The conpound of claim 144, further defined as: OH
HO WO 2009/ 129546PCT/ US2009/ 041172 or salts,
wWhywparessq sol vates, tautomers, or optical i soPEr/ES2009/041172

t hereof 146. The conpound of claim 145, further
defined as: : or |ts thereof, and

149. sﬁg%P%P?%¢$%%@é4ﬁr@W8&%@3&6@&%1 cal isomers thereof.
5147. The conpound of claim 144, further defined as:
HO or salts, hydrates, sol¥yates, tautoners, or
optical isomers thereof 148. ound of claim
147, further defined as: ' ts thereof, and
substantially free fromd vhHcaly i somers thereof.
149. The conpound of i further defined as:
or salts, hydrates, | ¢s; tautoners, or optica
i soners thereof 1%0. onpound of claim 149,
further defined as: & or salts thereof, and
substantially free fromother optical isoners thereof.

154 saltf Nieydeton QoI gre O ftaidbRbR) drdsptichlusdhes tideddfned as:

150.  The compound of claim 149, further defined as:

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

151.  The compound of claim 144, further defined as:

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

152.  The compound of claim 151, further defined as:
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or salts, hydrates, solvates, tautonmers, or optica
i soners thereof 10152. The conpound of claim 151,

WO ophzas4@ef | ned as: WD 2009/ 129546PCT/ US2008¢ 0UI20§R041172

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

or salts thereof, and substantially free from ot her

OB 416 sl rdiﬁ%t?ét%%ylfﬁf?%?&fé R hone R ERaoh A g

mhereln the conpound is in the formof a

pirﬁé %ﬁ%@hﬂ&a&do&‘dlﬁgq@&w%% Sfadlhims 1-1245%7-T4. 136-141 and 144,
nd accordi ng to any one of cl ai ms_1- 125,

12/h61:@33the repourd lanmthpzfnrm sfmehamceutisadyaqsepisbliciseltnot

a salt. 155. The conpound according to any one of

c - . :

ol TP aodpg i ang 2 ARG, B2 YORLEL Qokgf qnd 144

amheaethefcompaimbis hofl2salt. 127- 133, 136 141 and 144,

wherein the conmpound is not a hydrate. 10157. The

1358 o8P0l S4cprin oS 1y, eraritr GFA kol 16-141 and 144,

SWh%ﬁ@the%é&poﬂ—ﬁlﬁs qgﬁ%@d according to any one of
clains 1-125, 127-13 136- 141 and 144, wherein the

compound i s not a sol vate. 159. The conpound

a&b@mnmgumb a@nwdlogéo @hy cingi afsclainmp41-123.71273833, 1136-1r4 1and 144,

gm944me%§%PSﬁ§ n &nBound is an ester thereof
S nﬁound nP P%|n1159 wherein the ester

results froma condensation reaction between a hydroxy
g Tad Rodipotulte aéamrdtmg ao amngl dneeofcdaipoxy11RE, 8T1-tBYrideplddf and 144,
biotin. 161. The conpound according to any one of

cV%?ﬁ%nﬁm4@Hm?%71@@§o‘Tﬁ% 141 and 144, wherein the
conpound is not an ester thereof. 20162. The conpound

ggﬁ@g@h@%ﬁ@ﬁd&nﬁg% %yfdn%'crfﬁclémfél 1é§ 12479133511’3651%:1 and 144,

85/11618’71}thS@pHQGuHCQISnogﬁwlggﬁ 101 103 105 107 109
113, 115, 117, 119-125, 127-134 and 136- 142, wherein

resent as a ur (o]
185 CHBRUES sk BhE Gy o pE el 32 ST E0US8R Sind 144,
4¥%hedehh the ko 3unc5i5,an53ter ﬁ%reoﬁl 63, 2565, 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
138¢ £appoyikpieslain Illé9’c‘6}h€(5619rfhe pgtebyeégléqqfroglsa condensation reaction

e L T T

according to any one of clainms 1-45, 47, 49 51, 58,
55he 3pmpdond BecorédBg t65gny6dne Bf clanBs 1744, 1727/,—1339,136-11,41 and 144,
85, 87,.89, 93, (ﬁ g 539 th 103, 105, 107, 109,
1 Mperey e compound)ig nobad esfesFhefeof ong " 136-142, wherein

the conpound is present as a single stereoi soner.
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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5165. The conpound of any of clainms 2-126, wherein the
conpound is effective for inhibiting I FN-y-i nduced NO

weeedozesion i n macr ophages, further wherein t hBCT/US2009/041172

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

compound has an 1 C50 value of less than 0.2 il M 166.

A _pharmaceuti cal,. conposi ti op .co I, Si S..a i_ve

AT SR BTN A E IR AR CEOP G b e lop 3 eloaf s 61, 63
263267, andy 78har maceutsiscay 1y, ag esphaboe 16AN0BET05, 107, 109, 113,
10167. The 'phar maceut’i cal ‘conposition of clai m 166,

whéd.dilid, t el Tonpod B4 aah 136 142 ayteeadn thercoathoiund stpregenbas a single
b¥ta route selected fromthe group consisting of

0 3FP§PHFﬁtraadiposally, intraarterially,

intraarticularly, iptracraniall i ntradermal |y, . .

| b RGOS Ry A A HTS i S YheER fiingedPpyRl is cffective for
! TG lfﬁ\ﬁ h qucé({]_tlﬁépgﬁ}&l@ﬁ gl ¥nacrophages, further wherein the
intraperitoneally, intrapleurally, intraprostaticaly,

i pompeactiak by ICiVahetdfiésakian,0.2 ppM.at racheal |y, 15
intratunoral Iy, intraunbilically, intravaginally,

| AL ARSI dofiposivieR | EdthRsidgy as | 4H haiwWd figabdi¥at a compound
l'i posomal |y, locally, nucosally, orally, parenterally,

r aeoading to sy ghems 9di26 agd b obemmseetiially acceptable carrier.
subl i ngual l'y, topically, transbuccally, transdermally,

Va8t BRldcollaC I RsidloR dricRlifl 1RRTRASER! A0 SomNdfidh is adapted for
ca er, via a lavage, via continuous 1hfusion, via

| admsiigition bg airomalsalettod frovii theighpuCddniBting/dBorhibdg dhtraadiposally,
delivery, via localized 2Q0perfusion, bathing target i
caltraartefiflyet | %trawlc‘é]ié}vycoﬁ%‘ir‘i‘%%l}l%l%”t hefedemalyg “higlesionally,
CAMRARISL LIy, OfinElndldiy 1 GifiradRBLSHY  GREEQERERNY.] MrdpRritoncall
formu g%é ’oﬂloﬁakﬂgéfﬁdg@eﬁrlég. Tﬁ@gcgﬁ%bs%ﬁioﬁlgPinwa v
c iraraplci6dly, wherteprostahealgonposatettahy, s thoathedallyed aga@acheally,
hard or soft .capsul.e, tabl et,. a syrup, a suspension,

A ERoraRy. AR RTiFallos Tt vaRal L orbLYeRe G- or N igplarlly.
168raviRENET MipdBmany ! rensy! @nﬁo%sﬁl)?elo@élly'] AR Aly, rectally,
171. The conposition of claim 168, further conprising
asyhconpottived subettinrgusly.rpblimpiallyolepiseily.itmmsfccalhaittansdermally,
168,. further._conpr.i sj ng an..agent th del ays . .
ABRaPHT BnCensS R R CEnROLREr o bERbrE vRBvegeuy pgptinuous
C@TRSIbB I VI8 idfsivg et ihRahtienRanagsctionl Ul lotdlYdeliVery, via localized
di spersibility. WO 2009/ 129546PCT/ US2009/ 041172 174.
Thefesoom daihingdarest cadls glitesthe 61 apheqmabinatidigheisehound i s

di spersed in a |liposone, an oil and water enul sion or

aTyat o] s{on. t [ P¥£R
cgﬁ%r$%$ﬁ§ﬁg n¢%?§¥%ryﬁg‘§%%ﬁ§r§§c§ﬁ? cgﬁkyﬁé ec?ﬁ%%ibr(ﬁd
adelinery.of a conpound of any one of clainms 2-126 to a

subj ect. 5176. The nethod of claim 175, wherein the

sybject is.a h n. 7. .,The t hod of.claim 175,

¢ Qb REmPeSEh PLeRG™ W PFH e CORHSE b rfoRdaoges a hard or
t cEREAROLe; a hbBt, Ay, RQHsRhsibh.8AVARE of 8RERKiri N a

subj ect, conprising admnistering to the subject a
pharmaceutically effective anmount of a conpound
adboremnpepitian efrijainr 169, sihgigipthe 3eft capuirgs a galatinsenivl- of
claim 178, wherein the cancer is a carcinom, sarcons,

o CotgBos R L RRRP R RS, Dol Sy il B

wherein the cancer is of the bl adder, blood, bone,

biTae nompostast of dant Y, furthey carspsyst amgenothendelays absorption.
endonetrium esophagus, genitourinary tract, head,

R Bl of 401 486 jcs YA P AN SL SR e BRI Sttty or

dispersibility.
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15i ntestine, stonmach, or testicle. 181. The net hod of
claim 178, wherein the subject is a primate. 182. The

woreiobozbsed cl aim 178, wherein the subject is aPCUEsR9NI/ 041172

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

183. The nethod of claim 178, further conprising

i dentif bj e n need, of treatnent. 20184. The
rdERGmBe Hbp b 2ies 166 rR Lo EoBRECE Ohiag’Sad fighfipgeome, an
Obil RAd Wall chiubQf & O atePRMESil emulsion. 185. The method of
claim 178, wherein the subject has synptons of cancer.

186. The nethod of claim 178, wherein the conpound is
adnihafapeeticenicthod gpmprising admimiggring A @hpwndsouticotly eifigrtiye amount

18P cVRESILNS oROTPANAR 1 P @AY Niptered, by df rect

Uroral™'r A) ect on o tion into tunor
vascul at ur e. WO 2009/ 129546PCT/ U82009/ 041172 188. The

ho | ai.m.178 wher n.t.he.compound is
by Reufd st ant edrRyR st eRRETO of ol ai m
188, wherein the conmpound is adm ni stered
| Mhe avenodisdfy clainit Xi3arfiehdrabditpridimg riaenisgiup ad IsMbject in need of
intraperitoneal ly, subcutaneously or orally. 190.
THeatehod of claim 178, wherein the pharnaceutically
effective anount is 0.1 - 51000 ng/ kg. 191. The net hod

Ofp fle@iof o]fgc%atlﬁ‘gI RhRIP 1ﬁ Qesugj{%étr gﬂglhg %Idhﬂllmﬁglflﬁg '{d Mf‘e subject a
amount 1s adm nr stered Sl ng e per

Thearmathodalby effécalwmamﬁnt (vﬂaelommun& ecqokranmmﬁqulmy 2-126.
effective amount is admnistered in two or nore doses
p&he ai@ythodlOfl&3im TN, whtrsdthefcaataiimalcabsinmh&r aidonta) éymphoma,
cclfﬁrlrl'lp(ound is adm ni stered by contactjng a tunor cell

A e AN BApE A thidiompg ultimle Mg o OBt NN 178,
wherein the nmethod conprises: a) inducing cytotoxicity

| The b o€ Ehim 103, %hétjeinnﬂie %aﬁééﬁr% of @ld bla&&@) bIBHY AN, brain,

apoptosis in a tunmor cell; d) inducing differentiation
i hreastt gengral metvious oysteh, cothi Joéntdomgtrgumovesiaphagus, gammonrinary tract,

Cﬁleelld', larynx, liver, lung, neck, ovary, pancreas, prostate, spleen, small intestine, large

intestine, stomach, or testicle.
The method of claim 178, wherein the subject is a primate.
The method of claim 178, wherein the subject is a human.

The method of claim 178, further comprising identifying a subject in need of

trcatment.

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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195. The nethod of claim194, wherein the tunor cel
is aleukema cell. 196. The nethod of claim 194,

wabkeparas4¢ he tunor cell is a bladder cancer cePdT/US2009/041172

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

breast 20 cancer cell, a lung cancer cell, a colon

cancer cell,  a prastate. cancer cel|l., | i.ver ,cancer
o QP metfg gt 78, whrein e epmpoundds pdpoisterah Sayeragpy:
a testicular cancer cell, a brain cancer cell, an

OV 86 Idth RIDTCRimCIBR| whérel iyt B@&F@urfdai@ G@hififbiled iRraS&hdusly, intra-
cancer cell, a brain cancer cell, a bone cancer cell

oprterialyf intrapaiserdarbya meapedienpallyl sgbcutpneoysbt orodaldf. cl ai m

178, further conprising a treatnent selected fromthe

9;@8 %&f?&&’ P 'cﬁa‘i#?“ﬁfg?‘iwh%{’eﬁﬂ %&Séﬁiﬂnggeﬁaa@?rﬁﬁg&%t At s 0.1 -
effective ampunt of "a secon rug, radi erapy, gene

t heoxmy/kgand surgery. WD 2009/ 129546PCT/ US2009/ 041172

198. The nethod of claim 197, further conprising (1)
contacting a.tunor [l wth the conpound pri t.o .
cOit ARETRE O Taitmd PO aYersif ¢ Het REATSRERHGay (focizy amount is
Cg&hﬁﬁaﬁegn@ahﬂge&mgﬁﬁ&wM®Ih the second drug prior to
contacting the tunor cell "with the conmpound, or (3)
contacting a tunor cell with the conpound and the '
s@bonaciiodgobiclaime 198mevStaimethe 1pwmMhativs nadfestive amount is
C%15ﬂﬁ&%7dhwpﬁ{ghﬂm%m%y%e%Q 9 drug is an antibiotic,

aftl - inframa ory, p Y
anti-neoplastic,anti-proliferative,anti-viral,inmunono
dThatmdtiiodOof ichamm NSy pyicess ithe codpdundTheadimeihRged by contacting a
claim 197, wherein the second drug is an al kyl ating

afBrer ceH HUriBg 6h Vv PRt or nodul at or, cyt oskel et al

di sruptor, estrogen receptor nodul ator,

hirat anpedrageiyhass, Whkkh thOnetHdMeo s &L duct ase

inhibitor, prenyl-protein transferase iInhibitor,

r el i noimluciegeptotoxierdinlaatimor c¢lbpoi somer ase i nhi bitor,

og ty&gﬁbne kinase inhibitor. 201. The nethod of claim

187, R A YRASlcond drug is 5-azacitidine,

Scf | uoiRkERGiabept8sis #Pa finforlcefii noi ¢ aci d, actinonycin

D, alitretinoin, all-trans-retinoic acid, annamycin,

afi t i nitsluciva|differsntiation g 4unotiagHbor bexar ot ene,

bosuti nj by, | fAar clfabi ne, carbopl atin,

cg nus?#ﬁ%?R%Eﬁgggﬂk%gﬁggﬁF1} cet uxi mab, chl oranbuci |

ci splatin, cycl ophospham de, cytarabine, dacarbazi ne,

S AT R

doxorubi cin, epirubicin, 20 erlotinib, etoposide,

etfap esdthel ofethinh 1104 pbwh@efTihbalmoe celd) ek bdddebcancer cell, a breast
ozogani cj n, hexanethylnelanine, i dar ubi ci n, )

i fysrashlbe lungrenrsios!l 4 eqlomeancacell 3 grasets ergicer, cell, a liver cancer
' éaﬁea%ein% tic | ahay IcPl'l,ba thRfHRB QandePRLIP RSticular cancer cell, a brain
nmechl or et ham ne, ne phaFan, mer capt opur i ne,

medrvot cal ah @yvamart camyei aell, alyropdaunt rcomey cdlb-a25kin cancer cell, a brain
neratinip, nilotinib, nitrgsourea, oxaliplatin,

pSRICEY %ﬁlﬁﬁ,bom PRISRAS InOT Hr3L e sineer cdlenaxani b, 25
senustine, sodium butyrate, sodi um phenyl acet at e,

SThERhAES BF iclim SIIRE T @ NHobpFRink Y kRXBI¥h € s@16dteld from the group
sunitinib, tanoxifen, teniposide, thiopeta,

t copirding rd, adnupistesiogar, piRmatsuticalds elfeeivebameunstafrropesond drug,
t;&iqgélati@néﬂlﬁﬁlpﬁ%kgr%gid' val rubi ci n, vandetanib

vin ?as??%é% V|ﬁcpys%|n3fgv¥ndesine, or vinor el bi ne.

202. A nethod of treating or preventing a disease wth

an i nflammatory conponent in a 30subject, conprising

adm nistering to the subject a pharmaceutically

ef fective amount of a conmpound of any of clains 2-126.

WO 2009/ 129546PCT/ US2009/ 044472 203. The met hod of

claim 202, wherein the disease with an inflammtory
conmponent is lupus or rheumatoid arthritis. 204. The

met hod of claim 202, wherein the disease with an

i nfl ammat ory conponent is an inflamuatory bowel

______ NN L, Y o A '
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206. The nmethod of claim 202, wherein the disease wth
an i nflammatory conponent is a cardiovascul ar di sease.

WQ2009/12795¢6 net hod of cl ai m 202, wherein the di SREEES2009/641172

198.

199.

200.

201.

202.

an inflammat ory conponent is 10di abetes. 208. The

hod of, c a'n1 , erein the diabetes.is t

i aesBod Sb8le I T ot oM pEnderhl S9N Culig Bty hogell with the

dighpb@rl prfortty &%n?acgﬁgam%t @fhor 230 w1f'ff‘§w"§%&$lfﬂddﬁ§ ealoMacting a

207, wherein the nethod al so effectively treats one or

ntureorcmﬁrpwﬂtdw iserend alseppricrtte goniactingtha ben@s:ellmﬂmile compound,
d..of cIa|m2 in C |cat r

8 LDt PRk e Bolie8h it BRRuohe sff Tuifpd A% &' e same

hyiper t ensi on, at herosclerosis, coronary heart disease,

stroke, peripheral vascul ar disease hypert ensi on,

ne Bhropathy neur opat hy, nyonecr03|s retlnopath%égnd
apsthod of whamd g, VasrRdrtBeraccrid drug is an gntibiotig anfipipfipspmatory,

0 2, di se th a
cgw%%%gﬁ&ggs 28%@%@% fﬁg%gyndrgﬁg ?%&ndr%ﬂhﬁ§§ﬁggﬁgghx of
Themoeoduppresfivel ai m 202, wherein the di sease with an

i nflammat ory conponent is a skin disease. 214.
The net ho f cl erei n,the adm tratlonl

¢ 3B SRR olgpiafn T8 ety e SR dfo By A i 343 Shdrogen
V\P&E P théilsbt, NeyllbskeRES d11§ru 09 bafdosn RE&Rer Aoddla®H Gistone-
25dernat|t|s 2009/ 12954 PCT/US 009/ 041172 216. A
méedretylast tnhéatorr,n diMdeo- @@/évemiuptﬁge ankibitell, oprgsylcpratein  transferase
glll,llﬁﬁ egotr I'GQI Ubd8§t§%| %n@gre f Q&’? al’{lcjerelnasgenglﬁl i Og’fg ! (t)yrosme kinase
C aindisitord of any of clainms 2-126. 217. The nethod of

cl ai m 216, mherein t he cardi ovascul ar di sease is

at heroscl ero rdi omyopat hy, congenital heart i
dil 8 gthodof, et 1%@@%% theaies &%%é?acﬂttql%e’ 3 fhiorouracil, 9-

r Bl%ur@ﬁ‘ﬁd ¢ at&‘?(?r 5.0‘[91'031 Cae VA t}’e%lngi eﬂ?&argct‘%flf?(ﬂéré/md annamycin,

artery lsease ltls
[ aiiﬁnibl; i lmahino @413, be'ﬁlaezmﬁhlhoﬁemmeh@l bms'zmﬁl,b f urstiHe, capecnabme

co S|ng adm ni st er | a phar. ceutlc ffecti
SRORAREEE sOTEORS G, SRRt RiniaEh o Brariusily cisplatin,

2é§eloﬁﬁb‘§ﬁ1§‘dnﬂd$ h%yt%%‘ﬁ[bd ScHbabBe 2 délsm{n%gt ﬁﬁlﬁionlftﬁ&ﬁr | {¥itabine,
drug, an anti-h yper | gﬁ@ em c, a cal ci um’channel

bHoesitaxel, adolatﬂtm-}{yp éhmdw,, doxembiaMaCalaxprdiistn, aswpirubicin,
i bi 9, wherein the

581@%% d FE?&O?@ ’aﬁﬁga?ﬁ? néeﬁtgg}?ﬂ SFWC“%%? %ﬁ%%‘zumab ozogamicin,

f ﬁb%dﬁh}ﬂﬁwlahﬂﬁé diiqiriitsicinl eifecinticpPi Meatinit, C afislitedaR®, isotretinoin,

ni f edi pi ne, ninodi pine, nlsold|p|ne 15or nltrendlplne

o pabepifpaeretits@ndt cLBHAR219 lompséingi n ngeBlosesbgnidedr u@elphalan

B0 HEAISLAL, RHEE! hygEl SO Pisr. e,

matlegiib] aitrosaadgl @laliphipy paditadel, Imitan@xmbq;mmanme semaxanib,
phent o] am ne, pj ndol ol, praz SI , propranol o
té?ra%@r«‘n sodiumpPEpTals, SRy aceirie, SYTEPIOPRIOCiE HBeroylanilide
2 n c 4g

i il s LRy %@%ﬁ%@ﬁ&%ﬁﬁe topotecan,
afF B.KAJES tragtuzymabe tictinsih atrichpsthtinnAasthtroin, acldpwaktlEtinn yandetanib,
ne§$§§at|n |tavastat|n rav?ﬁtatln rosuvastatin or
st g viperiswe, VIRAGsipg 05 VB Pigst i ng or preventing a
neur odegener ati ve di sease in a subject, conprising
admnRinsH &Jfi tRAtih® of ?ﬁev%mb&ge@ iRaRh@Ith a6 8bfldi@bloYy component in a

effective amount o
subject, comprising administering to the subject a pharmaceutically effective amount

of a compound of any of claims 2-126.
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25conmpound of any of clains 2-126. 225. The net hod of
cl aim 224, wherein said neurodegenerative di sease is

wa2loearssds f rom t he group consi sting of Parki nsBCI/ES2009/041172

203.

204.

205.

206.

207.

208.

209.

210.

211.

212.

213.

214.

215.

di sease, Al zheiner's disease, nultiple sclerosis (M)

Huntington's di s e and. apyot.r ophi c .| at er.al }
s A i ofefe0 587 1 BB A B LRSS H0B/ 4P Plamsptory somponent is
MELRQEr Aeumalidhidhis. Wherei n sai d neur odegenerative

di sease is Al zheiner's di sease. 227. The net hod of

cl ai m 225, wherein said neurodegenerative disease is

MBhe methopind, clappe? (Fe pihordinotheclisghsn Wy an jwtanahaforyheony®nent is an
i%ﬁﬁ&hﬂﬁB lgkggﬁggakve, rel apsing-remtting 5secondary
progressive or progressive relapsing. 229. The net hod

of claim 227, wherein the treatnent suppresses the

d@hy edcthvatt dfeiiof 20dewhored tho itflenmabieledwd diveadens Gfrohn’s disease
spi nal cord. 230. The nethod of claim 229, wherein the

t PERCHBHYC Qlifr esses i nfl anmatory denyel i nation. 10

231. The nethod of claim 227, wherein the treatnent

SYRPMEIARRSoft Nint HEN Sﬁfe}élﬁ BhOfis HRE WA ﬁf(fﬁ@lﬁmirﬂlt(gg}ecfomponent is a
no 0

subject's brain or spinal cord. 232. The net
ckadrmvagnardfsenssi n t he treat nent suppresses the

transection of neurites in the subject's brain or

SRLA %!wtﬁo gf laim 20%33her-le-pneth%e ig]e%(sje (\?vfithcalmaln a%l%z ory. component is
wher el n e freatneh?’suppresses heuronal apoptosi s in
t Bebdosubj ect’' s brain or spinal cord. 234. The nethod

of claim 227, wherein the treatnment stinulates the
remyelination of neuron axons in the subject's brain

or hg giethad af stagm 293 swhearpie the diabeten s tarcal Mabetes. wher ei n

the treatnment restores lost function after an M
atrh@flethodQr2R6m JBnewHEBERAHe Bfab &k ajs 27 diaphies i n the
treatnent prevents a new MS attack. 237. The net hod of
claim 227, wherein the treatnment prevents a disability

r dbalméthefd pf clrimrROVSvdicteae ikhe pRthodTHeo adedivdlyofreats angnor more
Zzéh,H@S&ei”55Q%;§“?%%ﬁﬂmks a primate. 239. The net hod

of CPATICEBE S OWREF &' The e|§|ri mate is a human. WO

2009/ 129546PCT/ US2009/ 041172 240. A nethod of treating

OThp meatkdd bN @lagmd 190 vdekcit B¢ @6inplitati@ds Aye sclected from the group
over expression of i NOS genes in a subject, conprising
aGMstieE i ohysitn omsrtenfte Athcsosskap T IR hpyt discase, stroke,

e ' : a j f :
CPEFRIS  BEME 1 ? SPIRONDN. SERGEILAG MO BP myoncorss
| Fftingpathg ecdthetabdli¢ syndxionge(syndrdonetX)on in cells of a

subj ect, 5conprising admnistering to said subject a

p%é rrrnae%ﬁou({ Iof: ?fa}&{ 2((3)E,f \?v%tege}/neth%rﬁ)lye%tse c\;vfithaan inflammatory component is

metabolic syndrome (syndrome X).

The method of claim 202, wherein the disease with an inflammatory component is a

skin disease.
The method of claim 213, wherein the administration is topical or oral.

The method of claim 213, wherein the skin disease is psoriasis, acne, or atopic

dermatitis.
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conmpound of any of clains 2-126. 242. A method of
treating or preventing a disorder characterized by

WwWe@pexsHessi on of COX-2 genes in a subject, cCROPUSHINQ1172

216.

217.

218.

219.

220.

221.

222.

223.

224.

225.

adm nistering to the subject a pharmaceuticall y
effec Oge anount of conpound of . cl ai.ns

f an
16 B550d Rf Hep WOl Prey ¢ -wr&eﬁ%ﬁ@r dissgedn §e%‘§l§’°t comprising
( B&ﬁ@)mgt&nﬁg Mﬂh QabjectCH gﬁ&ﬂnﬁbaglcaﬂwemeak%r érﬂ&hnft Q)ftah@ornpound of
subj ect a pharnmaceutically effective anount of
compoixlainsf2-b¢y of clainms 2-126. 244. The rret hod
of claim 243, wherein the RKD results froma toxic
Itg‘)ﬁg Lrﬁetlﬁ%(lij Iof &éi%l |2;{§e r'ﬁg}et}loq}le car%ﬁoavaggugﬁd'({hsgggg g Iaﬁletrgs%lerosm

1oghdiegnyopathy, %ﬁgen'ﬁhﬁ‘ heert hdide ¢, thﬁgem@ieamﬂeﬂ@ﬂen hiarditis,
drug is a chenpt herapeuti_c. 247. The et hod of
Crlgufﬁaggfgheaﬁhglls@qs,q, VRkve Rﬁ@ya,s@sg@rpgaryr%ﬁﬁry disease, endocarditis, or
sion injury. 248. The met hod of

?{;}aggp%%{n%\}h%{éélgl n the RKD results from di abetes or
hypert ensi on. 249. The nethod of claim 243,
whee enethodh eofRKl@im e%llﬁL tfgrtheroporapriang cidmuiseridg seaberma@Qutically
258. The mat | m 243, wherein the RKD is

BHIVE aw ﬁsec I?Jn%t hod of claim?243, wherein the

RKD i s acute RKD. 252. The nethod of claim 243,
WTBE @idthddner galhi I, whafeid ﬂﬁ%&g&fdedra% ij & chIeREEPIoRGring drug, an
di al ysi s 253. The nethod of claim 243, wherein
t h@tl%bﬂkﬁfbﬁlﬁem&‘s auprdeingophanael blacker.caméniddypertegsive, or an HMG-

gg%ré/dr%%%%éﬁ’%ﬂlﬁ tzg)gglsgldjggz 2\5:\2 The nmethod of claim

243, wherein the subject is a primate. 255. The net hod
ofThe Inaitiod2& 4 laimh21% iwhet die thar den@idediug iﬁaﬂﬁlﬂd@‘ine 25@irinTeetimibe,
t hod. of c] ai.m 243, wherein the subject. is .a cow,
hégle plnaO 01 1(16 Eﬁcam 1PBifs dicapdiping, n W@% T}p}@dl}g%-plsoldlpme
Opgltﬁlgg&g fngr i mproving glonerular filtration rate or
creati ni H cl earance in a subject, conprising

admi ni steri %t 0 the subject a phar maceutical |y '
effhe @telthmi @f mt21<9t wael@omh@ sepndfdragis agdnotd] shuesndplol 2@rvedilol,

lsmédé_\rée doxazosm 1nl§10ra i, lagesfalofo%e?ffﬁgo def n%oprgl nadolol,

oxprenolol, phenoxybenzamine, phentolamine, pindolol, prazosin, propranolol,

terazosin, timolol or tolazoline.
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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X1 and X2 are independently: hydrogen, ORb, NRbRc, or
SRb, wherein Rb and Rc are each independently:

whgapezpsns 15al kyl (c<g), aryl (c<8), aral kyl (c<e)T/US2009/041172

226.

227.

228.

229.

230.

231.

232.

233.

234.

235.

236.

237.

238.

239.

aCyl (c<g), or a substituted version of any of these

groups; . o nt con rtible in vivqg.to . .,
PV S5uhSd oF sTATdert HAReS i Bpuetkectaive fisoRe i lgheimer'
WRisedxei t 1S bound is part of a double bond, further

provi ded that when Rb is 20absent the atomto which it

Is bound is part of a double bond;, WO ,
20bomepegadprENIgs owb¢omistrnevradsgNRIFNVC ditvercas HIS.R1
and R2 are independently: hydrogen or hydroxy; or

alTh? Ilk‘x{el‘fltojdzalf é;)lag'!nkﬁp}'yl)vilgreﬁizﬂle l\@é Iﬁ,yﬁ}/rhérgl%}ggress?srey %eflé:p]sﬁl)g Lremitting

Shabadaspyddressiva ob paigessoae atlkydifg 12) Sacyl (¢12) 5
aIkCMY(ClZ) al kenyl oxy(c<12), al kynyl oxy(c12)5

Io c<1 ara c<12), het er oar Io
B %ﬁ R f{ﬁfl@é@? i éﬂr%}g f (et 5 R@f%%ﬁ #@%ﬁ%@%ﬁﬂon of
)nel?ft)ﬁ%%hék{hﬁ&%lb&&&%) Shdxeyd. sul fonyl (c12)5 10
aryl sul fonyl (¢12) 5ar al kyl sul fonyl (c12)5

The method of claim 229, wherein the treatment suppresses inflammatory

demyelination.

The method of claim 227, wherein the treatment suppresses the transection 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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240.

241.

242.

243,

244,

245.

246.

247.

248.

249.

250.

251.

252.

253.

or 15 al kyl (c<8), al kenyl (c<8), al kynyl (c<8),

ﬁré%/ lg%g;%) ’ gaﬂre%léléésr( grgg%ﬂtl(ngi%)%gs% c{% l&ﬁg%{agggg)zed by overexpression of
a'ﬂyd)g)@éﬁgsﬁ%)a subaek, %Yl{lﬁﬁ&)g’ ad%hﬁﬂé{eﬁﬁ% Y tfe<&bjcct a pharmaceutically

¥Ian1no(c<8) am do(c<8), or a substituted version
etfegtiycamouhiesier gmeopss acqgding & anyxef claigradel 26hy dr oxy,
halo or am no; or al kenyl (¢c<8), al kynyl (c<8),

ar YF%QV)(iC fslljlfn roar%{%’ ik éﬁdél)ce& é t& O%meal kg %1)%n &) "cells of a subject,

aE(YIhﬁfﬁlﬁ‘% 8mBistedig @cp(séiﬂgshbje@f a%hﬁﬁﬁ&%ﬁﬁé—h‘l ?deff’e%ﬁ% @fhount of a

any these groups; R3 absen
hyempejeng: of any of claims -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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al kyl (c<8), aryl(c8), aral kyl (c<8), acyl(c<8), or a
substituted version of any of these groups; or a

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

bound art of a do further provided
254. ¢ R Meihod o 2 M ouhTeRrbe SER SRS which 1t 1S
bound is part of a double bond; R4 and R5 are each
255, | mde pRadRIdflcildou] {B&Sh thE sthhetis hubednal kyl (c<8);
and WO 2009/129546PCT/U82089/041172 R6 and R7 are
each inde endenth hydr ogen or hydroxy; wherein the
256. |Th§tme§1@ foflaiph & Sywhaieis ithe SRSt iiss @ SOWDHPIPE.cdoi 63, Bz, mouse,
gﬁ f in0 group of the foll owi ng conpound: 5259.
A conp S|ng a conmpound of any one of clains
2-126; and instructions which conprise one or nore
257. f érmsthodl fd)Irihmrmiihg ghneehlecfiketibn cate bheregﬁirdnlqz)clearance in a subj ect,

consi st.i n |nd|cat|ﬂg q@dlsea e state h %glch
c 6NPBLUTHEE i mﬂ%“ﬁ%“%a&?nt SYRUPE P %‘Faﬁ@l&lcﬂ Y% ﬁmount of a
f EmbOLICHAIRP YR ElairflOS i Bg | nformati on and
10i nstructions regarding how to adm nister the
conpound. 260. The kit according to claim259, wherein
258. t hempthod ebmekingedinstremponpddelanddesa nul tipl e dose
form 261. An article of manufacture conprising: a

compound of any one of clains 2-126; am 15gatkagi ng
materials. 262. The article of manufacturg/according

a cont ai ner for housi ng the congound. ™ i
of manufacture according to clam 262, wher ei
contai ner conprises a label i

20whi ch the conpound®
i nformati on, dosing

regardi ng he p
article of manufs
the article of ng
nultlple dose fo

3\

wherein:
X; and X, are independently:
hydrogen, OR,, NRyR., or SRy, wherein R, and R, are ecach
independently:
hydrogen;
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
absent the atom to which it is bound is part of a double

bond;
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Y 1s NRyR,, wherein:

Ry 1s:

R,'is:

R; is:

R; and R, are independently:
hydrogen or hydroxy; or

alkyl(csn), alkenyl(cgz), alkynyl(csn), afyl(csn), aralkyl(cglz),

hetero aryl(cg 12)s heteroaralkyl(cg 12)s acyl(cg 12)s
alkOXY(Cglz), alkGHYIOXY(Cglz), alkynyloxy(cglz),
aryloxyc<i2), aralkoxy(c<i2), heteroaryloxy(c<i2),

heteroaralkoxy(c<i2), thioacylc<iz), alkylsulfonylc<iz),
alkenylsulfonylc<i2), alkynylsulfonylc<i2),
arylsulfonylc<i2), aralkylsulfonylc<i2),
heteroarylsulfonylc<i2), or heteroaralkylsulfonylc<iz),

or a substituted version of any of these groups;

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;

cyano, hydroxy, halo or amino; or
alkenyl(cgg), alkynyl(cgg), aryl(cgg), heteroaryl(cgg), acyl(cgg), alkoxy(cgg),
aryloxycs<g), acyloxycsg), alkylaminoc<g), arylaminogcs),

amido(c<g), or a substituted version of any of these groups;

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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