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anti-cancer and anti-m crobi al pharmaceutical s.
Des AN T3t P EST 2§Th @VREMAERAPTARt OPPGODYINCHET éND| BVAgOCUES
| eadi ng cause of death in the United States. Despite
significant efforts to fBagkesmdapproaches for

. treati ancer, the primary treatnment options remain
E!iggiggggggﬁﬁ%nntherapy and radi ation therapy, either

al qoeonr i The @rRbmail&lionSelgertyy ediddadbféicatistry and medicine.
t herapy, however, are generally useful only for fairly
Moxgepparii@uarty peosprspent acahon gfesfoecestain pw%éme% ipigtazolidinone,
t i t] i t i i [ . SNSRI
o G EAARBREALE 0 UpSAS LGS ] 862 Fer g gps ol
phatrh@Rtiidigs. pati ents with netastatic cancer or diffuse
cancers such as | eukem as. Although chenot herapy can
provide a therapeutic benefit, it often fails to

Da%ﬁﬁﬂh}mﬂﬂ EE&EdQQithe di sease due to the patient's
ing resistant to the
chegoooijer apatider Cis ag @sudingDdusei 6f dedth ,int thet Deited States. Despite

_ lLikelihood of cancer cells beconmng resistant to a )
signifieanb eHeutaioeiind Revagrpieacheyfon Uigefdig @ngsrethe pRmARY {Fegiment options

i i ' reat ien 0 S | arly "
oy SRR 000k B8 BB b OO0 SR L i
Surgdre ahé eahdtiog therape dswagdryard igbdaraliyl dsefud ohlyefat faauhyldefitred types of

F I ' i
I O R AT

L hi iC t: i . . .
L O e L L
cantggat idiffusbachesrs anch nelladiengasSt aflthough odhenwtherapy can provide a

thegAyRdBHER e I 801 Feier ! TR O G, SICH& oy the paients cancer

cellVHEaRhA q@sist@rﬁdcotﬂeecﬁénlﬁﬁherﬁi%%ﬂpla SntOfD UG bark N6 tHY Bkelihood of
Aspergi Fl'us, Candida, Trichoderngs, and the Iike.
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used 1n combination to treat patients.

[0003] Similarly, infectious diseases caused, for example, by bacteria are
becoming increasingly difficult to treat and cure. For example, more and more
microorganisms, such as bacteria, are developing resistance to current antibiotics and
chemotherapeutic agents. Examples of such bacteria include both gram positive and gram
negative bacteria, including Staphylococcus, Streptococcus, Mycobacterium, Enterococcus,
Corynebacterium, Borrelia, Bacillus, Chlamidia, Mycoplasma, and the like. Examples of
Fungi include Aspergillus, Candida, Trichoderma, and the like. Examples of protozoa
include Plasmodium and Acanthamoeba.

[0004] Therefore, a need exists for additional chemotherapeutics and

antimicrobial agents to treat cancer and infectious disease. A continuing effort is being



[0004] Therefore, a need exists for additional
chenot herapeutics and antim crobial agents to treat
weameepieand i nfecti ous di sease. A continui ng ePEDUB2006/006278
bei ngnade by indi vi dual i nvestigators, academ a and
onpani.es, t |dent|f pot ntlaII usef
mafl BN RAD SEr i Satimic o idépfioag, potentially
uselBich@fotflelab MR aRdbiilcrdlifdEh:S. are a rich source of
potential new anti cancer agents and anti-m crobi al
ag el9#085] ThMaysadesived vatmas siodatty am)arpicmsomd ofiputsatia new anti-

verse a es that occur.
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Summary of Certain Embodiments

[0006] One aspect of the invention is a compound having the structure of

formula I or Ia;

@



and pharmaceutically acceptable salts or prodrugs

thereof, wherein: Rl and R2 are separately sel ected,
wob@smdreone of RL and R2 is a nol ecul ar fragneeit/us2006/006278

having the structure of fornmula (11), CD Z is selected

fromthe group consisting of O S, and NR5; R6 and R7

are separately selected 1romthg groJﬁ consi sting of

hydr ogen; hal ogen; nono- st ixubed,” pon substituted

or unsubstituted, straight Fghaln vari ants

of the follow ng residues: -C 4 al kyl', C2-C 4

al kenyl, or C2-C24 al kynyl ; ;

al kyl oxycar bonyl oxy; aryloxycarg y Y, cycloalkyl;

cycl oal kenyl ; al koxy; cyd&*oal ko @; aryi* heteroaryl;

het er ocycl oal kyl ; ester; aryl al kaxy carbonyl; al koxy

carbonyl acyl ; am no; am nocarb [ ; am de;

am nocar bonyl oxy; nitro; azido; phenyl; hydroxy;

al kyl thi o; arylthio; oxysulfonyl; carboxy; cyano; and
artdaﬂi@gemué@llalakwtabiﬂ:sam pnproguizy Heresdemadreid: al kyl ; RS,

g ro ug‘l & pglfa :3%%'31 %@ﬁglg{;)tséavtﬁl%lr |Soglla gﬁ k@ gné RPHE aE rrr]lglecular fragment
8 YRS tine W @hmup(yy- subst i tuted or unsubstituted,
stralght or branched chain variants of the follomnng

residues: G -C24 al kyl, C2-C24 al kenyl, or C2-C24

al kynyl ; acyl; acyl oxy; alkyaoxy%@&$9ny OXY;
aryl oxycar bonyl oxy; cycl oal KW al Kenyl ; al koxy;
eter cl oal kyl ;

cycl oal koxy; aryl; hetghoaryl;
ester; aryl al koxy carb ;

am no; am nocarbonyl; am dd7’ ar bohyl oxy; nitro;

azi do; phenyl; hydroxy; al aryl t hi o;

oxysul fonyl; carboxy; cyane and Iml ogenated al kyl

i ncl udi ng polyhalogenated al kyl ; _or are separately

absent ; and the remaini ng substi@ent of RL and R2 is

sel eﬁ'ises‘élé‘c{e‘afﬁ&ﬁ ¢ I‘QLHJO Qﬂﬁﬁ%%f@g%%dwr ogen,

hal ogen; nono-substitute pol y-suBstitutéd or

uns uh%amd Bf edh, saphnaw]pkﬁleomafd Boanbb gtbuphainkistray oBhydrogeh; halogen;

he fol.l
mtgpg é@%&tug%ﬁ(yg su%I dufe?i 4 RS 4tu%§,§r ﬁgﬁ@&&%%%@ﬁ?gcﬁaﬁm variants of
th@r%h%ﬂl%afe@ﬂﬂé@ Q’r‘lycﬁcé/lﬂrloﬁz a]%lgéﬁ |, 03 &e@\L{ all?‘hﬁﬁ‘))éé’yl acyloxy;

cycl oal Koxy; ary et eroaryl’ rocyc
alegbrycartmnyloayk ayloxgearboryydxy; aydimal}yylp aydmaﬂyémrtydlkoxy, cycloalkoxy;

ara’gﬂha@roaﬁﬂl ﬁgtgl%rc?«“aa%i@ asrpgg Ewlﬁgc}))gfogaglg E yhex lpxy ca?bony?acyl amino;
arﬂﬁlﬁ%i)&ﬂﬂ‘,y lamiG&" Bcab¥RY1Oxy; 2N akaasn %ﬁ@rgfl Algofloxy;  alkylthio;

i ncl udi ng
arylthio; oxysulfonyl; carboxy; cyano; and halogenated alkyl including polyhalogenated

yl acyl ;

alkyl;

R% R’ R', and R are separately selected from the group comsisting of hydrogen;
halogen; mono-substituted, poly-substituted or unsubstituted, straight or branched chain
variants of the following residues: C;-Cy4 alkyl, C,-Cy4 alkenyl, or C,-Cy4 alkynyl; acyl;
acyloxy; alkyloxycarbonyloxy; aryloxycarbonyloxy; cycloalkyl; cycloalkenyl; alkoxy;
cycloalkoxy; aryl; heteroaryl; heterocycloalkyl; ester; arylalkoxy carbonyl; alkoxy
carbonylacyl; amino; aminocarbonyl; amide; aminocarbonyloxy; nitro; azido; phenyl;
hydroxy; alkylthio; arylthio; oxysulfonyl; carboxy; cyano; and halogenated alkyl including
polyhalogenated alkyl; or are separately absent;



pol yhal ogenated alkyl; R3 is =0; R and R2 are
separately selected fromthe group consisting of
woyaoogeny hal ogen; nono-substituted, poly-subBCTAE2086/006278
or unsubstituted, straight or branched chain variants
of the follow ng residues: - C2-C24
al kerrd/the rmaaml.g@uhstgpwwﬁi aa@ﬁ 1s gﬁ}@gt%lxgyom the group consisting of

hyc@gj)fé«%xo arégg ! bon‘él ox%stﬁ[&&%?@f uB&HX e@x%ér ?1¥s?1{3§)cﬂ!n!éxl 'stralght or

blahase@r&ﬁwb@&h&ydfth@%lmwln@msi@lemm@amlbﬁn% Czahlkmw or C3-Cos
car bon b‘% am no; am nocar banyl; am
alksiplnesy: rqg yy,o@llyylowcgqbgnylgygy, dl@’lowmpybﬁ)}dq’y&@?lkyl cycloalkenyl;

al kyl t
ISR iR RS Ky o
carBb @y 185D a kAR, yarﬁf&lﬁ@l’ﬂbonyl( Hl&lc&elmheﬁlﬁdmfinxlyh eniigo; oando phenyl;

consisting of O, S, and NR5; R4 and each
hydepsraitdibyo; cayldde: K yFEEmyh Wéfb@p%quﬁncboa@pgl }gfng@atsql alkyl including

0-substituted, poly-substituted or
po@ﬁ%ﬁ%ggltupgp strai ght or branched chain variants of

theRf‘QH@w ng residues: C -6 alkyl, 2-6 alkenyl, C2-6

al k het er oal k am noal kyl ,. C2-
hal ﬁa CZ@P ﬁ@%ﬁ%{ﬁé&%%ﬂ theaﬁag&o%h?’&wﬁ%%?n' halogen;
|
Rs?})&%ﬁe ,%%?—S@S_tlg{t?} yﬁmsg@%téhtﬁg ;Jstei?%égfr% yi %gan‘é’h&h cfdirt variants of
thd:!kﬂlo@x&hé;lyés'idfﬂd CO&,H atigf,eCpCyc blirahyty by beCzaraékynyl acyl acyloxy;
separat e a t, ded t hat
el SR SR BRI o

ar}q aﬁ&%aﬁ?%?&béﬂlc{aﬁﬁ@ c'{s%?rﬁ gﬁQﬁy %axl%ﬂﬂ §ﬁ‘<|o§9"c§1@oﬁ‘ﬁ%§‘1 amino;

onsi’st bond and a doub
arrimm;df;boaﬂy hoiid; repneseminytbxlyy wtrsj rgide; detshgld hydarexy,salkylthlo

amd‘@a;g ch(lyglbl?@lyg a@rl&éngo %{t})’;lg)ﬂ f,agfl al@go %/tg% ta@ﬁ/? F?@H&Pﬁ éaolyhalo genated
angﬂ QR LB ﬁe}; i DRt cis and trans. [0007] Another

pect o I nvehtion is a conpound havi ng the
str métswekcteﬂ fifon thelgaouipl donsisting 60,18, ehd NR’; and

\F,)\,Eg: rgaceuteelw%akg %rea(s:gpgpatggl s%le%taclaldtis om thg rg(r)gv[pu gonsmrt]ﬁrge&f hydrogen;
mono-substituted, poly-substituted or unsubstituted, straight or branched chain vatients of
the following residues: Ci.¢ alkyl, Cis alkenyl, Cy alkynyl, Cys heteroalkyl, Cq6
aminoalkyl, Cy.s haloalkyl, Ci alkoxycarbonyl, and Cz.¢ hydroxyalkyl; Css cycloalkyl;
~C(0)-Cs aryl substituted with Cr.z alkyl or halo; Css aryl; Cs heteroaryl; Cse
cycloalkyl; and Cs. heterocycloalkyl, or are separately absent, provided that R* is not
absent in a compound of formula Ia;

any bond represented by a dashed and solid line represents a bond selected from the
group consisting of a single bond and a double bond;

any bond represented by a single dashed line is a single bond or is absent; and

any carbon-carbon double bond has a configuration selected from the group
consisting of cis and trans.

[0007] Another aspect of the invention is a compound having the structure of
formula III or IlIa:



Y is selected fromthe group consisting of O S, and

NR5; R2, R6, and R7 are separately selected fromthe
w@radpowensi sti ng of hydrogen; hal ogen; PCT/US2006/006278

nono- substituted, poly-substituted or unsubstituted,

strai ght or br anched chai n va{lant§ of the follomnng

residues: Cl1-C 4 alkyﬁ, \al nyl, or C2-C24

al kynyl ; acyl; acyl oxy:" OXYR*

aryloxycarbonyloﬁ : al koxy;

cycl oal koxy; aryl; [ :

ester; aryl al koxy cafbonyl; grbo yl acyl ;

am no; am nocar bonyl g7 anlde ' | oxy; nitro;

azi do; phenyl; hydroxy, aIkyIthlo /aryl t R\ o;

oxysul fonyl ; carboxy, cyano; and halogenacgd al kyl

i ncl udi ng polyhalogenated alkyl; R2 is selected from

the group consisting of hydrodEH) hal ogen;

nono- substituted, poly-substituted or unsubstituted,

strai ght or branched chain variants of the fol |l owi ng

residues: G -C 2 al kyRs CRIRY algwenyl, or C2-C24

al kynyl ; acyl; acyl oxy}, kyloxy arbonyloxy 2

aryl oxycar bonyl oxy; al koxy;

cycl oal koxy; aryl; al kyl ;

ester; arylal koxy cafbonyl; alkoxy car bony!| acki ;

am no; am nocar bonyl am nogar bonyl oxy;

azi do; phenyl; hydroXy; alk§Ithi g-Nar

oxysul fonyl ; carboxy, cyano; armd halogenated al kyl

i ncl udi ng pol yhal ogenat ed alkih4 i s absent; R4 and

R5 are separately selected fr {Me group conS|st|ng

of hydrogen; nonosubstituted, poly-substituted or

unsubstituted, straight or branched chain variants of

t he ahdphaomacayticdli ataegablCsBtsalr ho;ddrugszhﬁ“e@ﬂ, whnsein: C2- 6

| kynyl -6 h | kyl , C2- i | C-6
el Sab RypoieE ot g BEPRSBIHE AT B Ndr oxval kyl : C
-8 R‘QCkéalnlﬁy IR7 arg:(s@};arﬁely 1 Ydted BRad 'tﬁé»'gﬁﬂlp%dn@m@lg %f hydrogen;

al kyl hal o; C5-6 Cs-6 heteroaryl;
haloger; aabwsubsm@bdwow w@tstemt@dy(m skt tuted, @tmght or branched chain

vl GREBENE BB Emsristl G G o Cr a0 MRy, A5 R Wbyl aoys
acﬁ@;%ar atiglox mwcs@  &r QR b G RIP; CORaByi; ngy@galkeny& alkoxy:

rogen; a ogen; nono- substi tut ed, pol y-substitute
cy@@alkm@/u bewi:t dxe@@oarxlt r h¢tgu@pycé¢allﬁsrla restesd arwaﬂwxwparbﬁmé alkoxy

car%fn& 1ac§/ fgrléll%ﬁ)ovgza Xgag‘)g;ﬁs Cn%’fioc 1%}3/ Qﬂoxy, I%‘O azido; phenyl;

hyd@bky,| Akylgad; ts@ymh@mmsﬁfoﬂyp wﬂ@&pomh@xaﬂd 1eysdeaatel wlkyl including
Xcloalken¥ al koxy;
polyhalogenated alkyl;

nitro;

R? is selected from the group consisting of hydrogen; halogen; mono-substituted,
poly-substituted or unsubstituted, straight or branched chain variants of the following
vesidues: C1-Cyq  alkyl, C2-Cy alkenyl, or C;-Cyy alkynyl; acyl; acyloxy;
alkyloxycarbonyloxy; aryloxycarbonyloxy; cycloalkyl; cycloalkenyl; alkoxy; cycloalkoxy;
aryl; heteroaryl; heterocycloalkyl; ester; arylaikoxy carbonyl; alkoxy carbonylacyl; amino;
aminocarbonyl; amide; aminocarbonyloxy; nitro; azido; phenyl; hydroxy; alkylthio;
arylthio; oxysulfonyl; carboxy; cyano; and halogenated alkyl including polyhalogenated

alkyl; or is absent;



cycl oal koxy; aryl; heteroaryl; heterocycl oal kyl;

ester; aryl al koxy carbonyl; al koxy carbonyl acyl ;
wW@Rnao916891i nocar bonyl ; am de; am nocar bonyl oxXyPCTUBZ006/006278

azido phenyl; hydr oxy; al kylthio; arylthio;

AR, B RERGL AL Zoie e BPuRFahau e, & iozens mono-
subﬁq@xﬁg@tpol RYHRAREH HERLGHRHEM Q’Mra ?htdéls Badcdcis®h varants of the

ne 'reptesents a bond sel ected fromthe group
followingiradiduey: Gf. alkgl, Kok ellkboyidCanadllsnydoUbt betbma(yl &y aminoalkyl,

Cas @@fﬂgu{y}e péxgsag@)tgiggqrgozgfi Igﬁg gg&gggeﬁg%}r ggcl iq@fy I—g%@%ls 6 aryl
sub&?&te@ v&ﬁ{]? QUJH )| &n}bag(?l ?% %@rt 1f CQQ‘hte{é?oag}ﬂO‘QE 6C®@§>|aﬁ<%/l Nghd Cs.g

IS an her aspect of
heterduyelokikgho &re aepmrplyw’mslem,amnm@eal et &' ris oombsemtfm a compound of
formula IV or Tva: OV)(1lVa) and pharmaceutically
forrgela 8tabl e salts or prodrugs thereof, wherein: R2, RS,
anGRIRROAR .. g@)ﬁﬂa&-@ %%aﬁﬁél? Ghiested f@fﬂ ﬁl@ %rtﬁfypéﬂi’mstmg of hydrogen;
consf sting’ of nonosubstituted, poly-substituted or
halagesuhehbsubstityted t paj-gitistiored pamow@am@tﬁds mueﬂghﬁ anbeenghed chain

the fo reS| ues:
verigrts &5 oo ARy s Caetleh La G AHEPHE i Gup: Hmsts soyh
Sl g BYDEYdIdamtRd, cycloalkenyl; alkoxy;
acyﬁ;‘,«? ysaa %%C%Ibgg%g%}ouﬁfs%%???r%% st§§; ai gh? ocryc k())? ar?rclz}ﬂeda o
cycblaﬁmny,v arylanhserofryi; hélefemdymlﬂigl, r esipryuesylalipxycxgrbonyl; alkoxy
C2-C2 a r R4
canlup Bl FOF Fgm PN SO0, COMCr o AT BORYaF bblos asidos phenyl

hydSdxy@ b&g}fthlooﬁryhﬁﬁn 6??5@11’6@}@' BarbsRye cdroy bnd ﬁﬁlbgd:r@tﬁd allyl including

branchéd- chai'n -6 al kenyl, and straight- or
'wﬂﬁﬁmnwhadd@%alnlazsawa@y pentsor |s absent provi ded

that R4 i.s not ent

anyané’ ch’f&d F%’ﬁ?%g%ﬁ cbayﬂe %@ gllj' Q%Wcﬁd sé@cted from the

gvﬁ?&h%ﬁﬁﬁg%f@mﬁ@%%o%@hﬁ@&GémﬁéB@&Ihe QFOUD consi sting
a single bond and a double bond with the proviso
t hatnyswoh répoergsted f@ytawmgéwp@b%@edﬁ apgghbord oy inghpepppnd

bot h be oubI ny ¢
T e
coneRABY 8f ki Prakd. s and trans.
[0008] Another aspect of the invention is a compound having the structure of
formula IV or IVa:

R
R® S o
/ S \\‘ RZ
\
R’ o} /N
R4 o)
av)
R2'
RE 0
m Rz
R7 0 N
/7 wo 0



[ 0009] Anot her aspect of the invention is a conpound
having the structure of fornmula V or Vva: (V) (Va)and
w@bawmaweut i cal | y acceptabl e salts or prodrugspehesmoéno627s
wherein: Y is selected fromthe group consisting of O
and NR5; Z is selected fronItheggroup consi sting of Q
S, and NR5; R2, R6, and R7 ar@VY®parately sel ected
fromthe group consisting of hydrogen; hal ogen;
nono- substituted, poly-substituted or unsubstituted,
str ﬁicglmanﬁﬁceﬁﬁ@eﬂ!@rh@&p@iwd Sty af prdiugs dferédfewﬁﬁbinow ng
resi dues - 24 al kyl, C2-C 4 al kenyl, or -CA4
al kanyR am}'IR atqnsep@yatelm k@}(rmémdh%%w consisting of mono-
rbon Y. I I X k
subég)tg;lte i gz 2 %t}ll%é or, x%’ gl#)%gétlé? stha(f grdg%/rchﬁdﬁ\éh cl%{ Pbdants of the

fol!%%ﬁx? res@wd a kgmke}aoamy hlkes@yl 0¥ ,- @nan«m@r bonyl
; am nocarbonyl oxy; nitro; azido;

hy dR%;ay -selgpiry fom e PR f:qaﬂs&ptmg)@g? gluﬁqogm, [anc[] éﬂnB ég?,stltuted poly-
no, _and f C I
subﬁ?%t]efd ordﬁnsugsq ? Ek?l %%% 3l k. a'n%ﬁé& c!rhggfp\p%loaﬁgl %ﬁ?;ﬁ% g&gcﬂﬁhg Gesidues:
c Iy daege a,-diahieaen, ormnroﬂanmyn tuted, poly-substituted

or unsubstituted, straight or anched chaln vari a
of Rhéds sre&ﬁctqgvfmg thegmp R RRPSisERs @;frzlbydé%?yi straggy }ram?’e‘% chain C;.-
6 azlfyﬁen%& hi2 %aﬁ:clédaclhﬂnF 2% aﬁ&}{% yétf?ﬂ@ht- or branched-chain Cy
y carh ony aryl oxycar ony oxy;  cycl oal kyl ;

alk& il ok lkpgyit, pr@h&@bﬁl&t R\ie hoadbkent i a a«vmpouﬂdetf efomarly I\/a
het er ocyc| oal kyl ; ester aaglalkox car bon

a
am BB bqngblﬁwesenéeﬁ brea W d 59 eor)@resqﬂ %/ ! Boncg"?:ﬂe&ged from the
%}{Llstu@ég aOQﬁXgle 9%1}&#1 Soub® lydntdhjlfﬂl the )f)Y&HM @BYduch bonds in the
o enat ed al kyl 1 ncl uding
co@@bv}‘rﬁﬂbﬂi@ﬁﬂlﬂh E‘d nedyknol boImrbeldsaubﬂlaivends,, aRlt and each R5

are separately sel ected fro t he €onsi, s
hy de8y effrboroisshaay Hevhle Lrwd, ?ﬁoIa edifizafatint %e&e%?dq o the group
5 trai ght or branched chain variants of
°°#ﬁ§fﬂ’%‘1tf| osthﬁl%q’aﬁés. dues: Gi-6 alkyl, C-6 alkenyl, C2-6
al kyeg09] CZAﬁoﬂheﬁ aspoat! dfythe iG@nBomiN noainRyind iopiigg the structure of
hal oal kyl , C -6 al koxycarbonyl, and C2-6 hydroxyal kyl ;
forgpilg VegicYaal kyl ; - C( O -C 5-6 aryl substituted with

G -3 al kyl or halo &5 Roakl ; L£5-6 heteroaryl; C -6
cycl oal kyl ; and C5-6\heter obyc oal kyl or @ e
separately absgnt, i ded t s npt absent

pr




in a conpound of formula Va; R8, R, RIO , and R1 1

are separately selected fromthe group consisting of
whyaecogery hal ogen; nono-substituted, poly-subBCTAUNL86/006278

or unsubstituted, straight or branched chain variants

of the follow ng residues: G -C24 al kyl, C2-C24

al kenyl, or C2-C24 al kynyl; acyl; acyl oxy;

al k 0 I oal kyl ;

Rl e T e e R

Yliteiewcwal)ﬁdr@ﬁiekgtbup esikBting of §laad k«m?y carbonyl; am no;
am nocar bonyl ; am de; am nocarbonyl oxy: nitro; azido;

pherds; se}?y@fléb@w ths |KHPLION SISt Ghi S an W«sm fonyl ;
car bfgzx bgengltge alaen?ei? %e?g%nl%gtgg t%nll(yth | dilpggé%s%s(tmgég hydrogen;

pol yI'ta are separa

ha&f@nR&oﬁbeuWﬂmtema;bdly—s&Mtiﬁﬁed Oﬂ @h&lﬁ)@tltﬁlﬂad[ Qirfight or b1anched chain
optional ly substituted ring; represente

vaR Gt foLLO N e Gl a BT Cotbetkensh o8 Lo v wlmyl: acyl;
ach 0" URSRARL RN B AP AAR. 9B Remy: alkony;

cyaloalkogy;e abydn dhevéroingl; absericyclagiylanystaar Bgmicxsb Qéhbonyl amino;
doubl e bond has a confjguration selected fromth
AYRAIHP W H s PEqeh galamoearéor%%w rBife; g2ote1 oPhemybt héciroxy, alkylthio;

alﬁﬁf?@% u;%félf{)) E4RY f a\l}a Ea?‘%%ég%l{éﬁ)arﬁg)f &H&uhlﬂg polyhalogenated

st ruct forrrué
allphar maceutical |y acceptabl e salts or prodrugs thereof

whergln el ected fromthe gro consi sting of
wgectezi fremdbe genvecromPisig Rbh 1}? TBRE: SBleS PR tPoRp- sﬁbsumted

po@r—s@stlﬂlwél BRInsiBstitufea sf’rgghfa ﬁ;})‘ge}%ggcﬁ cft 12: %aégaﬁjg C6f % following

fromthe group consisting o
residme: sUhs@it uilked, [60HGs s uikdnyt,ut @d Qh-(yps ullistiyt;ut &9);  acyloxy;

i t b hed ch t f the foll i
IR onlor P s ofy, Groipellicrplonlignyialien Sycloalloxy;
| C y Y
arfd} kﬁé‘f%ar g Hétero@}‘f‘c‘f Cycleoa{(k%/ﬁglm@cy | Qé}?ﬁ{z amla? kammocarbonyl

aryl oxycarbonyloxy, nyl
anuye;| aainkexygnyrsyt mti’metamldoaplydn;yl Hetisrxgc ylklyblaibk gyl thio; oxysulfonyl;

R U B IR v e

0 00 g A0 SO e
mono-substituted, poly-substituted or unsubstituted, straight or branched chain variants of
the following residues: Ci.s alkyl, Cys alkenyl, C,¢ alkynyl, C,s heteroalkyl, Css
aminoalkyl, Cs¢ haloalkyl, Ci.s alkoxycarbonyl, and C,.s hydroxyalkyl; Css cycloalkyl;
—C(0)—Cs aryl substituted with Ci3 alkyl or halo; Csg aryl; Csg heteroaryl; Cs.g
cycloalkyl; and Cs.g heterocycloalkyl or are separately absent, provided that R* is not absent
in a compound of formula Va;

R®, R’, R!®, and R!! are separately selected from the group consisting of hydrogen;
halogen; mono-substituted, poly-substituted or unsubstituted, straight or branched chain
variants of the following residues: Ci-Cys alkyl, C5-Cy4 alkenyl, or Cp-Cyy alkynyl; acyl;
acyloxy; alkyloxycarbonyloxy; aryloxycarbonyloxy; cycloalkyl; cycloalkenyl; alkoxy;
cycloalkoxy; aryl; heteroaryl; heterocycloalkyl; ester; arylalkoxy carbonyl; amino;

aminocarbonyl; amide; aminocarbonyloxy; nitro; azido; phenyl; hydroxy; alkylthio;



alkyl; Ris selected fromthe group consisting of

hydr ogen; hal ogen; nono-substituted, poly-substituted
woRrondnsIshst i t ut ed, straight or branched chai n per/UsIW&006278

of the follow ng residues: G -C24 al kyl, C2-C al kenyl,

r C2- al k |, acyl ;. acyl oxy: alkyl oxycar.bon XY
iy g B rey: S o AR bRl SRR fcnace
ally® Yo Rl Oty Afsiht; heteroaryl; heterocycl oal kyl ;

ester; arylal koxy carbonyl; amino; aninocarbonyl ; .

aniRfend Rfiaroeriobalhy boseg:tognther &0 foami aeptipnahygubstituted ring;

hydroxy; . al kyl thio: arwvl thi o; oxysulfonyl.. _car ;

oy ang i friskrtigh Rie duht A s REERHRGRHY: o RN TNagfm e
growd) doMbisti) of SsiAd16 BAA arfdde @RBILHEE; RS are separately

selected fromthe group consisting of hydrogen;

noroy Sodrepragersed bpabipglodashadtlipeayla amgl@%@u% 8% jstahpeag, and

strai ght, or branch ain ri . 1.h '

redd u%aél?oana?b A %}9}%&6 ?qnél g%{{ea n?&ﬁg&g{t‘é’haﬁléﬁ’%ﬁ ?wfggdw grovp
confI QiR Fldanld i-daé- 6 am noal kyl, C2-<5 hal oal kyl, C1-

al koxycar bonyl , and C2-6 hydroxyal kyl; C-S

cy dPOHIl ky| AnoiigiOpspest ofathg [invenbeh it arcemparichhayiog deksjucture of
forrdk Qaug&,C5.6 aryl; C - heteroaryl; C5.6 cycloal kyl;
ornlHa VO Vet er ocycl oal kyl or are separately absent,
provided that R4 i s mat aw5¢ﬂq i pta conpound of
formula Va; R8, R9, RIQ,/and Rl/2 are sepagately
selected fromtlpge grou i S¥ Y.

hal ogen; nono-subs ed; y [ ed_ or
unsubstituted, straijght or in varfants of
the follow ng residdes: G4C 4 alk - C24 al kenyl
or C2-C24 al kynyl; &cyl; aé&loxy; ycar bonyl oxy;
aryl oxycar bonyl oxy; cycl oal kyl ; 3%2 ; al koxy;
cycl oal koxy; aryl; heteroaryl; heterocycl oal kyl ;

ester; arylal koxy carbonyl; anwyo; aninocarbonyl;

am de; am nocar bonyl oxy; nitro; azido; phenyl;

hydroxy; al kylthio; arylthio; oxysulfonyl; carboxy;
cyano; and hal ogenat algyl15nckuding pol yhal ogenat ed
al kyl; or are separate|y bgﬁnt; R and R arg

optional Iy boundtogethef to figf man gptiofally
substituted rind,~r o N d./Rs toget her
forman aryl, then R2, R4 RL1is

not hydrogen; any bgnd repriesent ed) by a dashed and

R4 HO 0

(Va)

and pharmaceutically acceptable salts or prodrugs thereof, wherein:

Y is selected from the group consisting of O, S, and NR>;

Z is selected from the group consisting of O, S, and NR;

R% RS and R’ are separately selected from the group consisting of hydrogen;
halogen; mono-substituted, poly-substituted or unsubstituted, straight or branched chain
variants of the following residues: Ci-Cy4 alkyl, C5-Cys alkenyl, or Co-Cys alkynyl; acyl;
acyloxy; alkyloxycarbonyloxy; aryloxycarbonyloxy; cycloalkyl; cycloalkenyl; alkoxy;
cycloalkoxy; aryl; heteroaryl; heterocycloalkyl; ester; arylalkoxy carbonyl; amino;



group consisting of a single bond and a doubl e bond;

any bond represented by a single dashed line is a
waovglogisbond or is absent; and any carbon- car bpoT/ds20é/e06278

bond has a configuration selected fromthe group

s R Py R RaraIoa CREM iAGoRrPIERD) e akyitio

aryﬂtﬂfoe(tix@ﬂlli%ﬁm c@rﬂ?ﬁ?t 8Ydn8Man@ ngﬁ‘dt&:g a}k?r n/nuhcﬁﬁg 53' alogenated

to the individual a conpound selected
alkUbn3|st|ng of the conpounds of formulas |, la, Il

II| V nd Va. thera ect ofthe )
v B o SR i Ao oB DO ] TRkrate: e Direrpibstituted,

pol5anB Qftuted WIPHAsEb & Gitedd E%a[iglﬁt & bRgci gy '\;aﬂa '54#34116 3ollowing
conpound sel ect ed fromthe group consisting o e

resgyapoufdSaof allobnuCasd | alkenyll | lor | Ci-Gp4 | elicyhdda, avyl; acyloxy;
ntion i

h t i
oo OG0 RGBS B S L R Byt
aryGO Rt @edaiyig h@te@@%l@mks}pl bstaM ta?yl@lkefam%%y‘é%%ﬁke darﬁlﬁgg%bonyl

the group _consisting of t he ompounds of “for mul
amjdg; aqnpl}ocaqbppjdoxy,\mtrq)\,@zldov phgmd, YadroRet adlkylagb; arylthlo oxysulfonyl

cor R S o B o PR R B BT LBy P s

| aRré apd oaad@le{f areh@p i) Riclaned Bonatie: §Rﬂ§rc§ﬁm§1sb{ng of hydrogen
sel ect ed, and V\,herel n one of RL and R27i s a nol ecul a

mope-SRRRiHed; ambhglhsh@t@t erugsubssivged, fsoright ar ptanyhed(qhnam @nants of

thell\l%éﬁﬁlﬂ{]g%tlgg&@é are sg% ?g? Ny Bae ec‘;@tg]l aﬁ?y&}‘% ﬁés gﬁﬁ%ﬂ‘balkyl Cas

amnmakkyst(tzngghﬂéalhyld Qg Qiﬂkoﬂ?@drb@%m a9 Sh@'b&txy&mﬂe &5 cycloalkyl;
substituted or unsubstituted, straight
*Cg? ){:?ahe@?ﬂc labshitwied iveidt Liof alitie ordmlwpmg argls.@a,ye@etemaryl Cs.

v B e Rl s e T A Ay 26 o s

1naxw@hﬁahkyfﬂnﬁ@u3xmglkenyl al koxy; cycl oal koxy; aryl;
hetegO@r Al koxy carbonyl al koxy carbonylacyl
estBr:R #1 W@@Q]P%@iﬁl}’l Se@medeﬁ'oim thengroap b@trsysltmg wf hychogen

hal etng %?(%I]% &mé%?,gggly suc%/{lg%tgé( %1 nuélslﬁ%sltxgg%cg asln&g\flélohhranched chain
Varlamsl afdiha @o}l’@»&/i&‘l@&%ﬂ@@d‘éﬁb@-@ﬁhk@l ;CR8,, dRenyR1P, cA0g eﬁﬂyr%zl acyl;

are separ at el y sel ected fromthe group consisting
AeroxyrargEexy nsndosEpdenylorsd cygettiyls u«b@tqalhm@d alkoxy;

cchfalHéQ?“ baﬂ(l' tﬂétgr%arﬁ t rh%’teggcgrcﬁalk fa gtgre, d a?ngkoxy carbonyl; amino;

aminocarbonyl; amide; aminocarbonyloxy; nitro; azido; phenyl; hydroxy; alkylthio;
arylthio; oxysulfonyl; carboxy; cyano; and halogenated alkyl including polyhalogenated
alkyl; or are separately absent;

R® and R® are optionally bound together to form an optionally substituted ring,
provided that if R® and R® together form an aryl, then at least one of R%, R*, and R is not
hydrogen;

any bond represented by a dashed and solid line represents a bond selected from the
group consisting of a single bond and a double bond;

any bond represented by a single dashed line is a single bond or is absent; and

any carbon-carbon double bond has a configuration selected from the group

consisting of cis and trans.
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variants of the follow ng residues: G -C24 al kyl,

C2- C24 al kenyl, or C2-C24 al kynyl; acyl; acyl oxy;
wa@béogloarege ar bonyl oxy; aryl oxycarbonyl oxy; cycl pet/kg2006/006278

cycl oal kenyl ; al koxy; cycl oal koxy; aryl; heteroaryl;

arylalkoxy carbonyl al koxy. carbonylacyl ester;

am 8914 ni ndaaibsn Asnect ahilseinventionois & BiE{Iogxst: treatingen individual
1nPe%fequ ];Ho ﬁ{uérlugb%gxgﬁ&n%aiﬁh{sﬁgﬁﬁ (?ﬁ%ll}lakll a[ (f(O}l/]flpound selected

oXySsu énat od

from cheugtongcprisyihabdHge saimpourals oy formaitasd) o, BE PR, aVela, V, and Va.
absent ; any bond represented by a dashed and solid
i ndOPBr e s dRpthen aRspidok thecy %‘Hloprlérﬁ igthogr ¢fufgeating an individual

witP %&Ac%ﬂ' ga{% Sclﬁﬁllgh?telﬁﬁ?%go iz d (?d“!l?l ef&%?)%gd asg%ctteﬁ Srom the

remal ni ng I tuent o

grolyecaysBtipg ¢bths campogndsbf Forthntg &, ]ﬂiIa[Im &V, IVa, V, and Va
nono-substituted, poly -substltuted or unsubstltuted

strdPyRl or ABpthac r?éHeCé hef Ahs dpyayios tﬁf at Feethas) |bwirerjing cancer
co?rpzl'sglgecﬁe s%lo@ cén@ Jﬁ);é/a C%Cﬁlcgeolx%lgg )HO%d CBre&ted from the group
coasiylinpxofdhe &:I[mgdtmdslof foyalileal, Ka/,IIII HMQI\QHVKe‘VTyAnd . koxy;
cycl oal koxy; aryl; heteroaryl; heterocycl oal kyl,
ester; arylal koxy carbonyl; al koxy carbonylacyl;

am ot am nocapbaid De&ﬁgﬁ% AL NG RERBRA A i tro
azi do; phenyl r oxy, y
oxys{001‘4)nyl In omw bmkydmﬁy’armmpannﬂshhdvﬁx@ﬂﬁt sﬂdlcairé(y)lf formula I are
di ng pol yhal ogenated alkyl; R3 is =0; R and R are
lxg@ gfately sel ected fromthe group consisting of
hydrogen; hal ogen; mono- substituted, poly-substituted
or unsubstituted, stralght orybrangﬁed chain variants
of the follow ng residues:} - 4,alkyl C-C4
al kenyl, or C2-C24 al ky \ acyl /at boxy
aIkonxycarbononxy; aryl oxycar fonyl oxy; cycl oal kyl ;
cycl oal kenyl ; al koxy; cycl ; aryl; heteroaryl;
het er ocycl oal kyl , ester; yl al k& y carbonyl; al koxy
car bonyl acyl; am no; anlﬁﬁcarbonyR am de;
aninocarbonyloxy nitro; azi do; phenyl hydr oxy;

aIkyIthlo r hi o fo cyan and. _, .

el SYEE i B R Ph PRy Bl Fogar e kg R Ghd K s o
mAE& HERBHRLEh BB Blruct: 'o?fc%ﬁlu@é? d fromthe grourJ

consisting of QO S, aﬁa ﬁRS R4 ang each R5 are

separately selected fromthe group consisting of

hydrogen; nono-substituted, poly-substituted or

unsubstituted, straight or angheB\chdfn variants of

RG

ey
Z is selected from the group consisting of O, S, and NR?;

R® and R” are separately selected from the group consisting of hydrogen; halogen;
mono-substituted, poly-substituted or unsubstituted, straight or branched chain variants of
the following residues: Ci-Cy4 alkyl, C5-Cpa alkenyl, or C,-Cyy alkynyl; acyl; acyloxy;
alkyloxycarbonyloxy; aryloxycarbonyloxy; cycloalkyl; cycloalkenyl; alkoxy; cycloalkoxy;

aryl; heteroaryl; arylalkoxy carbonyl; alkoxy carbonylacyl; ester; amino; aminocarbonyl;

11



the followng residues: C -6 alkyl, C2-6 al kenyl,

strai ght C2- al kynyl, heteroal kyl, C2-6 am noal kyl,
wa@2008/0bmboal kyl , C - al koxycarbonyl, and C2-6 PCT/US2006/006278

hydr oxyal kyl ; C3-8 cycl oal kyl;-C(O-C 5-6 aryl

substituted with CL 3 al kyl or halo; C5-6 aryl; C5-6
aﬂmdb,eammbydrboﬁ&e)@, oytod; ealdey phera/hdq@@xﬁz, alkylthio; alylthlo oxysulfonyl;

etero cIo rate absent any bond
Sinplogenfin il iRERERE P PEEERT B pong
or 'ﬁg q@sgﬁl an@Rdl #B¥%e d;%?af Q?@eﬁ%@%ndﬁiétérﬁlﬂ)%ﬂmﬁﬁg ofthydrogen;
conflguratlon sel ected fromthe group consi'stin

hatégenambnprsahsitute@ogdy- substnmted Obemalﬁptlmdatsédlghh at bugnehed chain

B RN e TR b 19 Sk s
ac%}ﬁti{?t | 11A0% wa@dni10y; ata@]@xﬁc%@h&l@ﬂy I Byd1bak Ao uRlcRahend; alkoxy,

be absent and/or otheér bonds connected to the
cyatoatwxyi latylbbetstoagile atybalkiexys oarbpral; taH@Xpr@pmnylaayle rRsier; amino;
of th ns. .are .not viol ated. Thys,
e HuRbaida CarrarteSe hnetedn 1t IO GgHE avinio
0B8N nyRIcartiixy! cRBoadgeAlogeRded HiRylianIH ! gtpmﬁlogblﬁited alkyl; or are

nitrogen at om and the carbon atom i nvol ved in
sepaattiln gbsent; harryl bewd repb@e@teélh’.:’gﬁ alaghpddand eelids]ing pepygaeents a bond

Y and/o oun f rfrula | is
syt e sriuarsheRfing of 5ih{E poRTRR D tls bR .
i s Hind'ihe 26104iARE sﬁﬁ@i@lﬁﬁnﬂﬁﬂk alfRP s $diRtRoRRAUREgdlp consisting of

fornmula | is absent, such as to accommpdate a doubl e
hysiserent obalegenn Meveyewbskiused, hpolysipstiwed dPiramsybstiged, Rytraight or

r e
o3 200 B8 R ALBL KN RO Bl iy o7 O
alﬁﬁfyﬁ Sacyl; AcHORE aﬁ{mﬁ@bﬂﬁ&ﬁ}ﬂoxﬁrw@xﬁaﬂﬁmmﬁaﬁw kstlolityle dycloalkenyl;
y-substituted, or unsubstituted variant of G -C24

algmrowcyclphlkgwr@wb@fam&@m keterpgychariolzesiir e bt @rRpuyl; alkoxy
CJRIELTE bt S SR BB B

hy2690 Wig/1thfo; fapid; @xysdmylylbea@)uhy egh®d aho halogkmged alkyl mcludlng
openi ng reaction to produce the conpound of fornula
Dﬂﬁmﬂ@ﬁ?amﬁéﬂyhthe substituents are as defined above
for ana I, with the proviso that R4 is not absent.
[001 In another enbodi nent, conpounds havi ng the
st r ugt ume Rt afeaeparhtalyl delected from the group consisting of hydrogen; halogen;

mono-substituted, poly-substituted or unsubstituted, straight or branched chain variants of
the following residues: C;-Cp4 alkyl, C;-Cp4 alkenyl, or C-Cys alkynyl; acyl; acyloxy;
alkyloxycarbonyloxy; aryloxycarbonyloxy; cycloalkyl; cycloalkenyl; alkoxy; cycloalkoxy;
aryl; heteroaryl; heterocycloalkyl, ester; arylalkoxy carbonyl; alkoxy carbonylacyl; amino;
aminocarbonyl; amide; aminocarbonyloxy; nitro; azido; phenyl; hydroxy; alkylthio;
arylthio; oxysulfonyl; carboxy; cyano; and halogenated alkyl including polyhalogenated
alkyl; or are separately absent;

Y is selected from the group consisting of O, S, and NR’;

R* and each R’ are separately selected from the group consisting of hydrogen;
mono-substituted, poly-substituted or unsubstituted, straight or branched chain variants of
the following residues: Cjy alkyl, C,.¢ alkenyl, straight C,¢ alkynyl, heteroalkyl, Css
aminoalkyl, Cy haloalkyl, Ci.¢ alkoxycarbonyl, and C, hydroxyalkyl; Css cycloalkyl;

12



are provided:wherein Y is selected fromthe group

consisting of O S, and NR; R2, R6, and R7 are
wgee@anaieed y sel ected fromthe group consisti ngpof/US2006/006278

hydr ogen; hal ogen; nono-substituted, poly-substituted

or unsubstituted, straight or branched chain variants
—-B{O)xHs.sf oyl eubstigitee wWithu€ss dlkyl o halol Cls, aIGR- C24 heteroaryl; Csyg

al kenyl, o C al kyny]; acyl | oxy;
cg}l%@%&@éﬁ@&r@w&{} E%L gF arwazﬁr%%%m' cycl oal kyl ;

cyc! g3 ebor-ahi@ s AL ARRKPING s

het eg%}% oalrﬁ&k; Z’fl)?’{,yal a ox% cag%eolﬁ? SYAgIT ﬁkﬁ{deJIQQﬁlysent and

car bany lcaibgh-cabsh edqubinibond fawi novafipoaiitn mlmxdeé from the group

awnnoca bonéé ¥ n|tro azi do; phenyl; hydroxy;
°%FEVP$H g5 288 GfPhi o: oxysul fonyl : carboxy: cyano; and

hal Oﬂﬁﬁ@f ed Ita’JV lPlYE! a ﬁ?&:ﬁéﬂ&i A \pﬂény J‘@éﬂ&ﬁ%ﬁx&gﬁgﬁatﬁ% ¥lashed and solid

R2' Is sel ected the group consi sti dr ogen;
111nfalllog1®’1 Compmmdsubﬁmmw é&ds apdxmbles bbsd i fomtee sitstituents on the atoms

strai.ght or branche ain variants
iV RRR 3 svicigte, it BientsRlGr Riper Doas eomrestanyie stoms will
b@§m§i@ bg\&fs @' tﬁé‘trlb(é pro@&yxl*alerﬂ? BE MeVstorRd &% EQ?(MSP&@E{O MYy example,
aryl oxycar bonyl oxy; "cycl oa - cycl oal kenyl ; al koxXy;

Wbyrcﬁﬂ@aﬂasamd;apdaow linhetnaeded {d Rf mraydoalbledmldp&? bzuﬂ;ble absent and the
b%kﬁa% eci cl}g%gy?ﬁ%)@é gﬁv cta?l%nx e dBVO Bﬁcg ‘I? % € bonding with R

<Wnygg@§Mghqb5&Ith|o aryl t hi o; oxysulfonyl car boxy;
cyano; and hal ogenated al kyl i ncl uding polyhalogenated

al kyl0016F | dn abe embodiRentid aREony én sepeorapeing o dbmoiledis O. In

L e —

cohpctn@ M Bfmiklk ans: a@s@ntc @ﬁélﬁaé’ﬁf éc%ﬂltn&o@fatetd@olf@é b@:va f&)gthe nitrogen
residues: G- alk %<en -6 al kynyl ,

atpe erl@@pm| em@giu@e@tm no]& KB, R 3181 tRa} o Rgpara’c@y }@/drogen or are

sPet Y EPmE py PO 16 ae R HR bl Gy 15, S Sptodiments,
RCis aahyho-siBatitubsl @oBadupbtitufed; 6r eMGibeduten! varand 0%1@24 alkyl. In

het erocycl oal kyl; or _are separately absent; RS,
s eodeeimptar B segaRatab ysepuiisbt etorior pibstitiedg mibpsubstlmted or

m%gpgt§§%g%m¥U% Cf§5¢%eaﬂ%halpgen nono- substit ut ed,

ol'y-'subs 'bstituted, straight or

br anmog? chah Rny anbadinfenffthé b&nﬁ&hﬂdow RPmORST P De subjected to a
G -C2 al kyl, C2-C24 al kenyl or C -C2 al kynyl; acyl;

Ting GPeRAE reatiop te Ryrsie b A pPBRguncafforxle 2 bony| oxy:
cycl oal kyl ; cycl oal kenyl ; al koxy; cyclgal koxy; aryl;
heteroaryl; aryl al koxy qarbonyly al kgxy carbonylacyl

ester; am no; am nocar bonyt '/anlnocarbonyloxy,
iiitro; azido; phenyl; hydrj y; a

N
R4 HO R3

(Ia)

where the substituents are as defined above for formula I, with the proviso that R* is not

absent.

[0018] In another embodiment, compounds having the structure of formula 11

are provided:
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aryl thio; oxysul fonyl; carboxy; cyano; and hal ogenat ed

al kyl i ncluding pol yhal ogenated al kyl; or are
weemanateed y absent; any bond represented by a Peslszh6/006278

and solid line represents a bond selected fromthe

group consisting of ;a gng%e bond and a doubl e bond,;

any bond representgq by® a'si ngle dashed line is a

single bond or_.is absgnt; any G@rbonﬁ%arbon doubl e

bond has a coRN edAf rem f he group

consisting of cis 19] It/ wikho be
appreci ated that ‘esent/ed by a dashed
and solid line ingthe cogpound ofN la lll is a

doubl e bond, sone substituents of tons invol ved
in the double bond will be abseft and/ ap ot her bonds
connected to the atons W | lqg single bonds so that

t he Pr oper val ency of the atons are not viol ated.
ThughertiorY écalpsied froph s e @asihére e SenidvRi ne

A e

haldgenMih ool dubstithiad Opelyabuigite® v ,unkbstituiéd) estraip ov idamehed chain
formula Il is a nono-substifuted, polggsubstituted

varigpts fisthip Sollewine devdisaft-Cat atyl €aCoal AAIYL T (emeas alkynyl; acyl;

0d] R7 i u or . .
PG S B BOTRECBI L Ml s
cycluaditolgi hitylitleteryaayl; dvtesocetlosikylaiaghilkahatabaiy Cakosl kyrbonylacyl;

hi one enbodiment, R4 in the conpound of formula Il .
estqrs aping; pATRREEHRITYE nHBe e IO CRROHOK heNEGnEEtFRY PRFRY hydroxy;

- ul A : .a .a I :
AL FyIBEOE, (UGN 75, 00 OGRS B v
poltindogeanedulkgl;of forrmula 111 is H hi another

enbodi nent , "in the conmpound of formula Il is .
aboBhtt SUeHA Som Hre.alouhRONAIaE o doUEEr I GREeT Fougubsttuted

ROMIES o2 ' ' < 4 followi
polfARAHIER 7 uBubsen Wi AR BB RLAEL Y e following
res@loenMOd6te diyhl eChOnds alkpDA21pr hiCole edbwpdilmentyl; acyloxy;

t he conmpound of fornula_ |1l suhjected to a ri _
alkggErRamRp Iy OE: PRIV ETRRRITe C?ﬁéalgglhﬁ&ah@ﬁmyif A gyelbalioxy;
oM 08 CERUE 0651 ST 96, Mg oo
am{dep 2@nocarbanylbhe rmikebaidaymhenyl ahvdroxa 28t diom omdthio; oxysulfonyl;

carﬁ O%E ggaglg_; Qr%vlixarfggeggtgd gltkgffji%tcllﬁﬁglg%fo lyfhg{oglélrlxa%eci ka}irl? or is absent;

R* and R’ are separately selected from the group consisting of hydrogen; mono-
substituted, poly-substituted or unsubstituted, straight or branched chain variants of the
following residues: Cp alkyl, Cs. alkenyl, Co alkynyl, Co¢ heteroalkyl, C,¢ aminoalkyl,
Cy. haloalkyl, Ci. alkoxycarbonyl, and C, ¢ hydroxyalkyl; Cs.g cycloalkyl; ~C(O)~Cs.¢ aryl
substituted with Ciz alkyl or halo; Css aryl; Cse heteroaryl; Cs. cycloalkyl; and Csg
heterocycloalkyl; or are separately absent;

‘RE® R, R', and R"! are separately selected from the group consisting of hydrogen;
halogen; mono-substituted, poly-substituted or unsubstituted, straight or branched chain
variants of the following residues: C{-Cyq4 alkyl, C2-Cos alkenyl, or Ca-Cos alkynyl; acyl;
acyloxy; alkyloxycarbonyloxy; aryloxycarbonyloxy; cycloalkyl; cycloalkenyl; alkoxy;
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(I1'V) wherein R2, R6, and R7 are separately sel ected
fromthe group consisting of nonosubstituted,
wW@obogAsIsbst | t ut ed or unsubstituted, straight OPCT/US2006/006278
branched chain variants of the follow ng residues
Cl-C 4 alkyl, C-C2 al kenyl 4a|k
cycealledtve ryli dieteronsyly rasyl CEHhﬁ@PP% OXYy B @‘@Ha“é{ des'te’r amino;

t 1 t .
am'f[%b@gfb%ﬁgps dehid %Z%C 19(34 )@H?ﬁkba%tgtﬂt gﬁlgyn?ﬁgx%?lglll i alkylthio;
aryﬂthﬁ:l Cbbt@@ulfo@y} G2 oalyk yyano CandC2dlogbhetetly hikyb inoGREGE z@olyhalogenated

. R4 js selected fromthe group consisting of
alkbf&@%@éﬁ?mét?]ryaq gt or br anched-chain G- 6 al kyl,

st r gﬁ (E:%d %ﬁmg @Q anf:?ondqi&efeyﬂesenwbeidr@le@&a “from the

yny or is absent; any bond
grd‘lx@pcfoﬁ&&ﬁlﬂlgadf Iaysmaglel asﬂmednchacﬂo&blel ebrid; mBy bepd eq:eeﬁtesteé by a single

ond selected fromthe r_ou consi sting of a single
ch@@ﬁ@ﬂ%ﬁﬁi%nﬁsham mﬂémﬁéﬁ Bt he proviso that such

bongg, i c@rﬂoﬂeca%[ﬁp Qble Wonfi ORdTUL Bcdn¥ig ﬁﬁi’ﬁoﬂ OdeidRBlgN iBR the group

doub bonds; and any carbon- carbon doubl e bond has a
cozmnhihggxﬁtatandﬂaﬂel ected fromthe group consisting of

ci s _an W eci ated t hat n ond .

FeptBEh e i b abiereieSS AT BHFF 6 CPREbraen b 0L 8 g and solid

thfln fRE TinBolnd b? fGn oL Bk & Qfob‘ﬁbleS% %Hﬁ%tshEMﬁﬁérﬁs 8f the atoms
he atons i nvolved in the double bond will be absent

1ma>ﬁmbdan tit Barblbberdswdbbmasegdntor oHer doodssconiedted the atoms will

s:n ond that t r val enc
be Si8PhiGinds Potat B Protise S8 E i ot irer et St b o1 P or example,
wHeR FIROMRR. Pfn df LLAULA céﬁﬁe%& tPR? Ui RBIaHnEOR A Will ' absent.
openi ng reaction to produce the compound of fornula

Wa: [O224] wheone ehbodimbst iY ireft & theecomypoded iofddmabaVl. In one

for. f V, with:t t hat
RENET ORI
unb Vs Ak Va¥iahfoRCENPARNDIhidh eBbodRtny, BURRE RT U @d .cofipound of

unsubstituted variant of C1-C24 alkyl. In one
fomm:b:o &l e sepaRtely dnCROrwbsttteted,omiMh@t@ﬁeCi o rinsubstifated wariants of

AR e TRAS IR Pl URb b Sty s . o

anbﬂﬂeloélﬁb@dﬂﬂ%‘i’t' RER ihe RoimpoliktBofCorReE Ml iPhbseRt, Bhbhansity ab@®mmodate
n anot her enbodiment, R4 in the cgrrpound of

a doebmhoad Fo/thiegnitadgse mtom.s cineambodineast Bimpdhe eompaiedisf éormula ITT
is lb—lo 9\1 ano greem O(flmgI%n % in the compound of formula III is absent, such as to

accommodate a double bond. In some embodiments, R¥, R?, R'?, and R'! are separately
hydrogen or are separately absent when necessary to accommodate double bonds.
[0021] In one embodiment, the compound of formula III may be subjected to a

ring opening reaction to produce the compound of formula Illa:

RS R9 R10 R11
\ \
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atom In one enbodiment R2' in the conpound of fornula

IVis H h another enbodi nent, R2' in the conpound of
wo ovoaobmed V i s absent, such as to accommpdat e PCTORI0E006278

bond. [0025] hi anot her enbodi nent, conpounds havi ng

the structure of far V are provi d:. wherein Y..
5 ST, O of ST 25 BV o OShE e e i o
ab&ﬁ? Zis selected fromthe group consisting of O S,
nd NR5; R2, R6, and R7 are separately selected from

t he [6022)p clansisthen gndfodhyehtoged:odaadloljeone compound having the

nmono- substituted, pqQly-substituted or unsubstituted,
strgqtprg,og”ﬁ?m&lab\(wﬂ@g %hai n variants of the foll ow ng

residues: G -C24 al kyl, C2-C24 al kenyl, qg.cz c4

al kynyl ; acyl ;rsacyl oxy

aryl oxycar bonyl oxy;

cycl oal koxy; aryl;

car bonyl; am no; am nocaribonyl ;

an1nocarbony|oxy,Fﬁ|tro (%Z|do hydr oxy;

al kyl thi o; arylthio; oxysulfonyl/ ; cyano; and

hal ogenat ed al kyl includingéﬁ%L halogen ted al kyl; R2

is selected fromthe group i sting of hydrogen;

hal n 7 -

ns SRR (v o SRS ShEASre1By SEREh Hoh MeWoltl consising of mono
subdtitutbdy| padwisuigptinesd dueasub@itnGdd sthighd or aﬁmﬂmﬁ eltae rvgtignts of the

oy RO e eI UL el R . ol Koxy:
cyclygal k@xatieadthdth: th@ 8icRp %ﬁéﬁtmge@ft l?}fdrog'éhyalna | k@Y substituted, poly-

carbonyl; am no; am nocarbonyl;” am'd
subdtitwtod ar bnn&)bmmyead sﬂranghi oréozmtbﬁd plkﬁelmyhﬂarhg/ df theyfollowing residues:

ky car boxy; cyano; and
CW#¥4&&3E§$éa”£ Y P%@% 4%Yﬁgglyhalogena¥ed glkyl or
I's aBsealjeciBtaRdneash }f)%éﬂs?d’tl%g%?ﬁ?drégﬁi YirS Shte 61 ﬁ@ncfHe@fEham Ci.

t he group consisting of hydrogen;” nono-substituted,
6 qdbjfly -sraight-i oubsdclyd-dnagulbati kel anst stadightt aorbranched-chain Ci.g
ched, chain variants of the foll ow ng residues:
aﬂéwggoaP%Wlecz 6 al kenyl, C2-6 al kynyl, C2-6
het efL0abky keprc@gﬁt@d %Wa"&ﬁéﬂe'ﬂ)ﬁlnd sbd ﬁn@%‘pﬁé@kr&y b bokdl sected from the
al koxycar bonyl , C2-6 hydroxyal kyl; C3-8
growreanaisiiyg of a az(lg))eb@n@ il adwblcsbm Withy ﬂmwm thaf swh bonds in the

copporp PR ATy e e bt Rl dR AR e

sepamdt &lr¥oRbSBEY idouble bond has a configuration selected from the group

al koxy;
2koxy

consisting of cis and trans.

It will be appreciated that when a bond represented by a dashed and solid line in the
compound of formula IV is a double bond, some substituents on the atoms involved in the
double bond will be absent and/or other bonds connected to the atoms will be single bonds
so that the proper valency of the atoms are not violated.

[0023] In one embodiment, the compound of formula IV may be subjected to a

ring opening reaction to produce the compound of formula IVa:
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R8, RO, R10, and R1 1 are separately selected fromthe
group consi sting of hydrogen; hal ogen;

WoRes/s1eest i t ut ed, pol y-substituted or unsubstPCTUSEN06/006278
strai ght or branched chain variants of the foll ow ng
residues: G -C24 al kyl, C2-C 4 al kenyl, or C2 c24
al kynyl ; acyl; iyloxy; aIkonxycarboanoxyR
aryloxycarbonylo V3 Kyl
cycl oal koxy; aryl;
car bonyl ; am no; anin car bo
am nocar bonyl oxy; nitr7o; aziago; phegyl; oxy;
al kyl thio; arylthio; oxysul fonyl; A£arb ; no; and
hal ogenat ed al kyl i ncl udi ng polyﬁalogenated al kyl; or
are separately absent; R and ﬁgage optionally bound
together to form an optlonally dbstituted ring; any
bondighesr es geed uﬁys@s@@\@&@ dr2 ¢ de@hdddad JvR el SRS mvs with the
a bond s§lected fromthe group conS|st|ng of a single

mmMMmemmmmmhw%MMmWﬁmM@Wmmﬂdhmh

I Pt SRR b oo LBty HReoso g R B L Pyl 1 one

erﬁﬁ‘écﬁﬁx%ﬁtd Reramihe @6 QURpERRSSEdrAd1a0f GleSsepittely MdRo-substituted,
026] n sone enbodi nents, of the compound of fornmula

C\l!y -stybstigutedgt oS, unispbatitied @mbmtau ﬂﬁrstrglgbf dhbin carpouallybf In one

erp Qe & o Hebedtpo g of Tl T B o1 i PhyE Ao leny, R in tho
cdrhpotinl lof BEARPIE G Asefk, blkAtas b @Ebo@nﬁ@c[h@e 5 ABhIS BBAEE ¥ nitrogen

a dashed and solid Ilne in the conmpound of fornula V
atpw. a ldoens embodicnens dire isuthst ¢aneond @ fartala IV is H.  In another

oved in the dau be, absent .and/ or

oG e Mo T dhh e P BTGk RERLPORe WP Ut Ay f 2etoBmodate o
dhendisongo t hat the proper val ency of the atons are not

viol ated. Thus, for exanple, when the dashed and solid

| i nel0§3%inec e @netbeRombedimento gpinpoussia havirg thejsiriciyes of formula V
me%sgpée~[0028] In one enbodinent, Yis Oin the

ﬁ% ﬁh of formula V. In one enbodinent Zis Oin
t he conpound of fornul@BV RhuygneRenbodlnent R2 in

t he conpound of fornula\V/As a\mpho- substit yied,
pol y- substi t ut ed, reor uns, [ 4 G-C4
al kyl. hi one enbo i aggppound of

formula V are separat
pol y-substituted, or unsubstlituted v 3 i ant s of
straight chain G -C2Rlkyl. fi one
the conpound of fornmula Vis H In_Anot her\\enbodi nent,
R in the conpound of fornula Vis R , Slich as to
acconmodat e a doubl e bond to tngq

wherein Y is selected from the group consisting of O, S, and NRS;

Z is selected from the group consisting of O, S, and NR’;

R? R® and R’ are separately selected from the group consisting of hydrogen;
halogen; mono-substituted, poly-substituted or unsubstituted, straight or branched chain
variants of the following residues: C;-Cy4 alkyl, C,~Ca4 alkenyl, or C,-Cy4 alkynyl; acyl;
acyloxy; alkyloxycarbonyloxy; aryloxycarbonyloxy; cycloalkyl; cycloalkenyl; alkoxy;

cycloalkoxy; aryl; heteroaryl; ester; arylalkoxy carbonyl; amino; aminocarbonyl; amide;
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nitrogen atom hi one enbodi nent R2' in the conpound
of formula Vis H h another enbodinent, R2' in the
waoeopoareds of formula V is absent, such as to PCT/US2006/006278
accomodat e a doubl e bond, hi sone enbodinents R8,
R10, and Rp are separa ydrogen or

ar%’él’ﬁ%%?l&WYaB%’m@Zlmdweﬁ&é&fl%raﬁ?» aleyl @cé%%atoéméﬁqbﬂecarboxy,
cﬁﬁ@%dl%gg%?%ted zﬂkﬁrﬂ?‘{/ﬁ gg%lgﬁ ggengg R8 in the

oun or nu toget r to form an
opt i Eﬁ as bglecteb it thtegiom yonsisting ofidydiagén; emh@dn nihﬁho substituted,
nd of fornu V. has the structure:

P%ggu&%np ed RY , URdles it %ﬁ@l%lff & ranrhesl rfélamaw\wets Péd@@]followmg
residn&ne @1'7@0('“ Eﬁ@ylt @2400553&%(:1 8; fcc%r@ul aalg)@'gz‘y tE I, acyloxy;

subjected ng openlng ‘action 1o pro

alkyinqoxvar%ny]bxﬁ,omnlmb&&ca\ﬂmr{yﬁﬂ&l]:yoMsr&kﬁ, tysoakengt;i dlkedyt sycloalkoxy;

s def ned above for formula V, with the provjso .
ar?’]:; Eii’?ﬁoit‘ré’’nof"s‘t%trla)sefiﬂ’la ioéﬁzﬂarlPWYbnea@i‘Pé’edl‘l“PéWPcalPWé’l amide;

arﬁﬁﬁwyﬁﬂllcgf {:lﬁ)lromd£135 ﬂhenillv\kydr!)%r a lt}{lo seg)? oﬁabullfgnyl, carboxy;

structure of fofm erein t
cyeneychni mdlogatatesl a:l]qﬁtmdl‘uxhngl poﬂlyhaio@matidmﬁgyl hmvseaheiamther a

tra or onetr 003 I n_anot her enbodi nent
thenlg“ %&ﬁﬁl %f@ B rﬁél-‘/u se 4crfld frpgp hargrvuwgnilﬁglg of hydrogen;

m§ﬁ6—b{%ﬁﬁﬁe@ﬁoofyo§u‘%‘t el dr unﬁﬁﬂsﬁﬁté’&q %frﬁggto 1hl?rrarféé;}1QﬁZ:§gin variants of

doubl e bond i ndi cates that the dolb
thej folewing tresahesoICigi slkgle(ﬁ}gai ra})kenj{'lOGI&%] alkgnn df e heteroalkyl, Cag

oSSy soppougd o Tl g UL Y
—@’@)bb?s dsifadheat et kat, 51951 gf’ % 5] @?g%g}éfﬁn%@s_ga}{&eroaryl; Cs

ei t her rans or cis geonet
cyelvbbi; rmdnCE,@ hbtamcwtealkylm‘r atdep arateboalseis; of for rrul as

d th
t aut%mlg g‘FO ?’F'dekclar 5 rovtlﬁlﬁ’ ed]ﬁﬁ?‘glﬁé)mﬁ ergéglllmboqswgng of hydrogen;
ha‘%geﬁchib‘h@ s'uﬁsti%t@cY ' 15’(99 suﬁﬁ%@d olr an%tlﬁl@éﬁo@hgﬁﬂf or biched chain

ompound of formilas’ Ia,
varlants of the following residues: C;- C24 alkyl Cz C24 alkenyl or Cy-Cyp4 alkynyl; acyl;

acyloxy; alkyloxycarbonyloxy; aryloxycarbonyloxy; cycloalkyl; cycloalkenyl; alkoxy;
cycloalkoxy; aryl; heteroaryl; ester; arylalkoxy carbonyl; amino; aminocarbonyl; amide;
aminocarbonyloxy; nitro; azido; phenyl; hydroxy; alkylthio; arylthio; oxysulfonyl; carboxy;
cyano; and halogenated alkyl including polyhalogenated alkyl; or are separately absent;

R’ and R® are optionally bound together to form an optionally substituted ring;

any bond represented by a dashed and solid line represents a bond selected from the
group consisting of a single bond and a double bond;

any bond represented by a single dashed line is a single bond or is absent; and

any carbon-carbon double bond has a configuration selected from the group
consisting of cis and trans.

[0026] In some embodiments, of the compound of formula V, Y is not S. In
other embodiments of the compound of formula V, when R® and R® together form an aryl,
at least one of R%, R?, and R'! is not hydrogen.

[0027] It will be appreciated that when a bond represented by a dashed and solid

line in the compound of formula V is a double bond, some substituents on the atoms
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the structure of formula I X2 (I1X) [0036] In sone

enbodi nents, prodrugs, netabolites, stereoisoners, and
w@bawmaweut i cal | y acceptable salts of the conppomds2006/006278

di scl osed herein are provided. [0037] A "prodrug"

. refers.to, a s _conver to t he r ent .

invhirgg 0 fogiopBle RAQPIE ahpdt SR b o hECh Nt Bty 1o f¥ atoms wi

be ﬁHQI@ b%h&é’s%tthé’cr’tﬁe pfo?@lyvzﬂ@ﬁéy l@ﬁﬂﬁ@@drﬁi ark Qo PR BlafddS t8fus B Pk ample,
@ parent drug may, i nstance, be

whbn thavdasledahe scbiyd bmeactona@nwcm@i rlaaldmblv\/hen@é& wﬂéb@absem

Th r odr aye i nproved.s b|||t
Bﬁéﬂmcgﬁ S aqmutg)élffﬂ%% b’sg‘n 13,8 ?H}?OBQ‘? Sht Ia?‘t}@ V. In one
eml%khﬁféﬁt‘mi € OMigt ff‘ﬁ’é”cmhbéiﬂﬂdabf Gmu®f V2 [ QifeUSm¥sientD &> in the
a compound which is adm nistered as an ester (the

commdro.ﬁ doimulo Vi ia eirhotoagubstittted spaly-sabstiided o5 vasubstifuted variant of

Cl'ﬁ‘b? F(%F ;[1 vvher e t er 2@4 ?n? ére tB%??%g%‘H?%%‘flyz e sgparately

moh@%uﬁ%%"t@@d()ﬂobﬁs@%hﬁtedt BeuRGbitiere@ Mhlidits oD ﬁﬁ%ht REAEE-Cyq alkyl.
t he cel V\,herF wat er - solubllltyls benefic

In Gugr mhimdnam@ & & camppet @fgfoﬁn’glhtV s a s prsyter ﬁgﬁvpri@@ent R*in
the <g0|1%/ noga %gpélgb‘?n%ggm?rb FUs \1/1:% 90 %cc%%g?cl\{gvége rgmc{ot& le bond to the

n1t1@@éh/ 81l OMBbnd ERBEEHTAS RF O thb %oﬁx@bﬁﬁi bOfor@Ath V is H In another
Ereparatlon of suitable ?rodrug derivatives are
embedimenbdRf, i ghe spmppied of forpuds éhl%ﬁbaaﬁwﬂdg@s t¢ @gcompmodate a

oo BRAIRE R A P R S Rberly s on

seﬂaﬁh@é‘lﬁbbs@hﬁwh@f ﬁ@ceeﬁﬁ@rtd Ru@neabene dediebedso derivatives
of the conpounds dISC|OSG% her§|n formed b

addif028h oflna)ﬁy esfooéwér\\p@r,& ad tRerin filesy ?ﬁmi@ugg@é pamiaRY are botnd
togééigr Po?/ e;mo o&lgﬂé}gﬁgub gﬂg'&ﬁ ghe &R:F{dééﬁﬂo%ﬂﬁent the compound of

jbﬂﬁu%aymggﬁﬁﬁﬁhmhﬁgacetoxynethyl pht hal i dyl, i ndanyl
and net hoxynethyl, as well as ot her such groups known
in the art, includnig

exanples of pro- ps can be fd&hd in, for
exanple, T. Hi gucki N, X rOLdrugs as

Novel Delivery Systemns", :
Series, Anerican Chejr

"Bioreversible Carricf@ &
Application", edited by E. B. g non Press:
New York, 14-21(1987) (providing gxanmpl es'opf esters

useful as prodrugs for compounds cont ai ni ng car boxyl
where R%, R?, RY, R7, R'%, and R " are as defined above.

heory and

[0030] In one embodiment, the compound of formula V may be subjected to a

ring opening reaction to produce the compound of formula Va:

R? RQ R1\0 R11
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groups). Each of the above-nentioned references is
herein incorporated by reference in their entirety.

w{ 0@3DY1cbet abol i t es of the conpounds di scl osedréEUS2006/006278
i nclude active species that are produced upon

i ntroduction of the conpounds into the biol ogical )
m | i K931] 0040ierantter substiients raye e dislided ebowedrhrmila V, with the

have at _lseast. one i.cal- center, the y exist.as.a
o a8 57 s B il el 8 eaGibing Rf fotmotas L 10
Ieldr easshhé SAMRGLS oAREmilaxyir es thereof are included in

the scope of the present invention. Furthernore, sone

of the.cr [ fa f he npQ S
di scl osée y [
pol ynor phs are included i

present invention. In addition, tW\e conpounds
of the present invention may form sol vatesowi th water
(i.e., hydrates) or common o ni c solvents. Such

sol vates are included in one enbodi nrent of the present

nvention, 4 The term "phar.mageuti.cal,l .
R e P dpiible Ui s BAERERERBE i nlay v ifper 2 trans o
cidegsmagf. cause significant irritation to an organism

to which it is adm nistered and does not abrogate the

bi ol B2kl doenethenenzhodimpenspbe compowid affernadefolihdV, eV has the
BOTE e (Qdigp@ s, the salt is an acid addition salt of
FYSETR Shiss e armaceutical salts can be obtained by

reacdi ng co und with inorganic acjals such as

hydr o ' aci

hydr obrom ¢ aci d), nit ri ¢/ aci d,
phosphoric acid and the 'l i ke. OPhar nidf¢ (cal salts can
al so be obtained by reacting a conmpound W.th an

organic acid such as aliphatj g or aromatiC carboxylic

or sulfonic acids, for exanp I)acetic, succini c,

lactic, malic, tartaric, citric, ascorbic, nicotinic,
wheiekrhe strspehdeibleborshiedigpres Hiag theptasbledipsd| hahpave cither a trans or

L i ¢ or naphthal enesul fonic acid. Pharnaceutica

cggfﬁéégén al so be obtained by reacting a conpound with

a bapm3sp f ahEheth&RdniboRliaht ahe 3BmPHNRINIfUBINSEAS I, ATV, or V has the
al kali nmetal salt, such as a sodiumor a potassium
steggtyre of foramujeaY ke earth metal salt, such as a cal ci um

or a magnesium salt, salt _of organi chbases such as
di cycl o ' - I n

cycl ohexyl am ne, tri et hahol amge,
salts with am no acids such as argmni ne,

(VIID) 0
wherein the crossed double bond indicates that the double bond may have either a trans or
cis geometry.
[0034] In some embodiments, tautomers of the compounds of formulas VI, VII,
or VII are provided. For example, the tautomer of the compound of formula VI having the

structure:
@]
WM
9] N
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the like. [0042] If the manufacture of pharnmaceutica
formul ati ons involves intimate m xi ng of the
w@bawmaweut i cal exci pients and the active i ngr edi/@82006/M06278
its salt form then it may be desirable to use
. pharmaceuti cal excipients which are non-basic, that
is provigsidt her acidic or neutral excipients.[0043] In
var i enb ]%m';mg@ hef ei
can @gﬁdsedﬂ%%gri%&lﬁ?%&ggthb nation dq}f%}r@ﬁgsdlaégﬁn% I% g Va has
thelsiswdhosedfdiui IX: or in conbination with one or rmre
ot her agents active in the therapeutic_areas described
her el . © d
her ei n, adi ost{abl e
colum 7 of the Periodici Tabl
fluorine, chlorine, bromne, or iodine, fluorine
and chlorine being preferre [0045] The term "ester”
refers to a chem cal nvoiety Xh formula - -(R) n- COOR

gr oh@o{%ﬁgfjgﬁ sr9ar gfé qgsﬁglgggi):‘r ﬁ% ﬁ%e%%g{nes eremsomers and
plﬁﬁh&feﬁﬁéa‘ﬁﬂly ae%%?éjsaltg‘ bPE RoRpbiiY d@s@[&@@hel%%re provided.
heteroal i Cyclic (bonded through a ring carbon), and

mmmmsammmmmmmmwmwmmmmmmwmmmn

vzvo( R) WI L h for ﬁ;seﬂ{l %6&&%@ (Hﬁjg}gé\s m%#é?fés %%a@aha easier to

ademl@fe@ thﬁld Qﬁ@ %@é’iﬁ | fugel %Ef Cinéct)f Ofpy ﬁ@taﬂéeo W bioavailable by oral
consi sting of "alk cycl oa aryl heteroaryl

adpipigdestpnt ‘hh@@agﬁh@pmmtgs velr H‘dm)prédmg ey atso éllavecy@prpv:ed solubility in

e e S R S N
pr@@ﬂh@&h@@idtﬁb a fohssab ewpich tibdissRMd bHMBNE@N(the “prodrug”) to
t hereby forming a prodrug. [0047] Any am ne, hydroxy,

fogifitata rtmsmttab iagesE h‘tawil renitance gihgtu Mter ofolmhﬂetyprseé@ﬁmental to

mob }Cl)gj dlu \ 1§o%atﬁ%}1b§s 612 hgalgy %y%ﬁ& eic:imggh e%oxtygc gmﬂ1 tlélv 8ct1ve entity,

oﬂcbllmwdmafeﬁ vk}{wmate@sbmﬁﬂﬁy &f béetibial. | A fub@e@Edandél of a prodrug
can readily be found in reference sources such as

mighpdpe et Mptide (Polptaiappaid usiepdoian idyarivg where the peptide is
m%égcgpz%é'tg' T afj th%dac‘tlvg %q&p\éf\gl ﬁé{m?généoﬂla‘cf pré\lee\ﬁlur g ilo(l h)? gelection and

I'S 1 NCor pora ereirnin S en

b4 Sheuttedlen pradrapeddrivativeadf aiesdésoribed, afod Imbinjéleg i@UPesign of
whi ch has at_| east one ring having a conjugated

Prefegsy 6l F-sBudeand. iBherisaetOdat Whichr Isoksyedy @cawrated herein by
vefeferde in ROGRML.

[0038] The term “pro-drug ester” refers to derivatives of the compounds

disclosed herein formed by the addition of any of several ester-forming groups that are
hydrolyzed under physiological conditions. Examples of pro-drug ester groups include
pivoyloxymethyl, acetoxymethyl, phthalidyl, indanyl and methoxymethyl, as well as other
such groups known in the art, including a (5-R-2-oxo-1,3-dioxolen-4-yDmethyl group.
Other examples of pro-drug ester groups can be found in, for example, T. Higuchi and V.
Stella, in "Pro-drugs as Novel Delivery Systems", Vol. 14, A.C.S. Symposium Series,
American Chemical Society (1975); and "Bioreversible Carriers in Drug Design: Theory
and Application”, edited by E. B. Roche, Pergamon Press: New York, 14-21
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and heterocyclic aryl groups (e.g., pyridine). The
termincl udes nonocyclic or fused-ring polycyclic

W@ 2006/091669 Ngs whi ch share adj acent pairs of carP®DDS2006/006278
atons) groups. The term "carbocyclic" refers to a

whi ch ' I
(19% %@rocgfl? g @)EI ﬁnggc ?so(glr?gtle?slswopu? ﬁgérggoargge fc?rg:\lc/)ﬁ}pﬁgﬁ%%c %la?rﬁgg carboxyl
gro@@.k h%{a& A tht R0 vl REntAIned 3bferehBdsbRMeddiR Moorgditel HyMheference in
thus di stingui shes carbocyclic from heterocyclic rings

theirentaeiych the ring backbone contains at | east one atom

which |s different from carbon, The ter o , :

el U5 oMeRITieoriciiE RAG BHEPTE BRBHp N Aotive species
thatC40 g}ﬁi dASeAlpon8RREduRREn BEhE tOGY&kdS ith A bibRB#AR] milfe.

term"al kyl," as used herein, means any unbranched or

br ajéoHeld, st ithaicadpomds disalosed hereimdhaveat deast ewp chiral center,

hydr ocar bon. The al kyl iety, br d . .
theg i PRt SO BB e TR CAP BT iy gsgers and
midtred heFHRANIRIABE id WRAOSYLES the ?%&ﬁriﬁvé}ﬁbﬁj FurtBermore, some of

numerical range such as ™ 1 to 20" refers to each

theicrptséegiére forms foe tly ccamponadyef, dissleped hereimmeayp expiet asaobrptphs. Such

oo b B e % B BOBRR i, some o

thel @nfotndN6t HRA }6seAP irF BRI AY 60 selvhiROUa Wher Pile Skyitates) or
definition al so covers the occurrence of the term

cortiabk prganwhereento  Ruehesdleaies rraripdudes weariegalasiment {dhe present

. aI%%I group may al so be a nmedium size al kyl having 1

Wveiofy carbon atoms. The al kyl group could also be a

| owRjo4®] KYITHRAWRY “BhdiPabeutiddlBoRcahebte sdIFe rafelg/ko a salt of a
group may be designated as "Cl-C4 alkyl" or simlar

comemingn#tat gloss By sealye @ﬁgl}éﬁ@ﬁﬂigit@,tmry 0 "am ogemisey |t which it is

i ndi cat es, t hat re are ,on Q |
G 5 Bt BFEe s B0 LNy SRS BRBLOTE e tompound
In E6rRENeinBBaieAtP ORI i§ tah REidOfddiminhyalt, ofeth8 ybmppupyPharmacentical

i sopropyl, n-butyl, iso-butyl, sec-butyl, and t~bu2%l., )
sal{s0EB OF oPtned) toyteagimgurpcarenpubd Ve ilogpieapicagidgsuch as hydrohalic acid

unsupst.it ut ed, When .subst ]t ut . it o
BRI SR Sy g s
thel 1€ PaRARREL NS 18 The disb e Bbaitkea by tredotidg @rcompound with an organic

unsubstituted cycloal kyl, substituted or unsubstituted . .
acidyshelt esealipbptjq or asomatiq eanbeigylip or s G, fEExgmple acetic, suceinic,
ubst bt uted or unsubstitute .er ti : .
s B, ORT B G AR oo R bt rnc, ¢

tolhelsBIFeGY,Ci0ioxlyc ob elaptithabhayigdnit ,ackly d Phxymacsutiat istlit eqh also be
or unsubstjituted al koxy, substituted or unsubstituted
obtaingfl bxyreacsiagla, coprosnd vailisshase i@ Eot saliheish e i jpggenium salt, an

kel e T Bl or bl R B e e sl suh s o
caloftinh 68 agn&iing 6416 Wl sak wf ofmeyzdakarsunio as #ieydohexylamine, N-methyl-
D-glucamine, tris(hydroxymethyDmethylamine, C-C; alkylamine, cyclohexylamine,
triethanolamine, ethylenediamine, and salts with amino acids such as arginine, lysine, and
the like.

[0042] If the manufacture of pharmaceutical formulations involves intimate
mixing of the pharmaceutical excipients and the active ingredient in its salt form, then it

may be desirable to use pharmaceutical excipients which are non-basic, that is, either acidic

or neutral excipients.
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t hi oketo, O carbanyl, N carbanyl, Othiocarbanyl,

N-t hi ocar banyl, C am do, N am do, Ssul fonam do,
wokeulobmaanm do, C-carboxy, O carboxy, isocyanaPOT1/US2006/006278

t hi ocyanat o, isothiocyanato, nitro, silyl,

trihal omet hanesul fonyl, and substituted or
unlsuwgﬂf’]t ut oy vaﬁpqﬁoen){lpqdém@g{cp,n@erﬁ@ﬁ@_ougiﬁddlsclosed herein can be used

albhe, SH Qéﬁl’bfﬂﬁﬁ?ﬂer ' difter Qro Bﬁndsacﬂglcgslag Ihlgfe% Ehe gombm{mon with one

derivatives ox am no, oxyam no
or" rﬁ@eaﬂtlqulagents &(@vs mbﬁ’lbltlﬁﬂﬂi[&dtla bieyd desciTbdatieydin.
-SCheteroar al kyl, ~SO 2-substituted al kyl,
"Sq B4l | gﬂlﬁa e 2h%%eér96%my| as usgehibersin, Angaps agy eupef the radio-

sthifle laﬂgﬁs opwluﬁ’}ﬁ% bf‘ i yﬂ%ﬁ?ﬁlcl T@lé %? thPEle tn%y leﬁ it 1]&% ne, chlorine,

propyl, 1sopropyl, 1 SO terd ary
brpertey oy 1o|dmeyw1th eﬂuhaneyhnd cmimpﬁemeing Ihelﬂeﬁe&l

cycl pyl cyclqputyl cyclopentyl cyclohexyl and ,
t he l%ﬂgl WHEF &57aY “estel A8 fourerhenical aned ety iMe Biformuls efRig COOR’,

whQeH onakh reSMHﬂJeh&éHt Aele %f%etf o ARt %r%gé %{5’1& @é 09?8%43 1(']ycloalkyl

substitute one bove s
aryh hbhmapyle{bmd’ed(thmugxh ,11n§fcerbtoe) and hgtedoardyciit (bdrsled through a ring
|nt d to cover three-, four-, five-, six-, seven-,
rW‘“%?l%%?% ‘menber ed rings conprising carbon

at 0 0@ ly. A% 'ga}jé[ﬁg kay(!heﬁﬁt!bl éﬁgntni:tg %lcﬂ %n%ﬁ%;—?kﬂ-&%ﬁlk’, -(R)p-

nore unsat ur at S S t uat suc

NH@A@}&;, (RD;aC(@)NI%ZRO’nabn c—(R)n-lé’lNﬁ(OoBﬁ swhéIer‘eroRS natl R’ are

|
indepeB Y1 SR BBt O CRP G 9 € dpdiila g, heteroaryl
(b@ﬂ@édoﬁ?(gﬁgﬁna?nng%ﬁ}bgﬁf%@ﬂétﬁfb@hc 19'(2 Cycln‘ﬁh ]fa1l ch & rm% carbon), and

cycl ohexene, 3-cyc exadi en
where Inolsehbahe ,Aamadechanbptae mﬁlimﬁ @€isr aApeptidk knaxiydule attached to a

g PG R e ahEeany St ieb] e BOdEs bon doubl 6
bond[tOOM al keRYimiBYnREMNRE RRGBEA Qlie Qﬁagﬂ Ghedle comBounds of the

substituted of unsubstitufed, unsaturat hydr ocar bo
present uwﬁmtg)mmnmtﬁrnﬁleatoe dmhdAﬁedJcih@pmedmesambspemﬁc groups to be
odi.nents, the a ken i.S a br anch
ﬁgﬁ% acfievh s WE‘&I% hm%nw i thess, Pg %%ﬁ hsthay ffm gegdily be found in
ref&‘&fc@%@ﬁ&@@&chT&eGF&ﬁ@an&WﬁtQaf’%%M{Ie dl’&fl}%rlﬁ élg @QySgnthesm, 31
nonaromati ¢ hydrocarbon ring, preferably havin Y
Ed.olohweViley &tSoms, Nonpoils INYG 1988, whinlgis 1E161ﬁ‘§&]ateAﬂlerein in its entirety.

2, ™ ) i B PR 85 L8 i st n
R A T
anddfegargeyichc and whsipist(eentpysdinect e farmnmelnéesgmongyclic or fused-ring
po‘i}(/)cr}]/%flc ! ngrl?lfgs v)iltiicrhogharé adjacent pairs of carbon atoms) groups. The term

“carbocyclic” refers to a compound which contains one or more covalently closed ring
structures, and that the atoms forming the backbone of the ring are all carbon atoms. The
term thus distinguishes carbocyclic from heterocyclic rings in which the ring backbone
contains at least one atom which is different from carbon. The term “heteroaromatic” refers
to an aromatic group which contains at least one heterocyclic ring.

[0049] The term “alkyl,” as used herein, means any unbranched or branched,
substituted or unsubstituted, saturated hydrocarbon. The alkyl moiety, may be branched,

straight chain, or cyclic. The alkyl group may have 1 to 20 carbon atoms (whenever it
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al kyl, cycloalkyl, aryl, heteroaryl (bonded through a
ring carbon) and heteroalicyclyl (bonded through a

WO 2ovg/ogwebon) . [ 0055] The term "al koxy" ref er SPCDUSIUP6/006278
unbranched, or branched, substituted or unsubstituted,

sat yrated or turated eth th.G-C hed .
appeatt PEIBE SUREHEL (A5 Dah goterto it Theerh e phihy BRSSO e given
ran?ugzxyl s QUQafH’oﬁfa@&h§dme%dthﬁt £ altyfl bréiidTBIal YWonsist of 1 carbon

met hyl -1 sobutyl, and nmethyl-tert-butyl ethers
atomml 8 oaﬂben ntpnps; &fcerboe dttorﬂ'sh etct,e1prin g clcbed k@ 2§ tarber afosst dthough

e e D B A i
ran%coiscéésg?%béd) gfad Fhll(ﬁfg%kg) fn@il AlsBHOnEangh QUR, all&1a@ind 1 to 10

s as fined herei'n A " C-carboxy" group
carlpaaf aorgs.t Eh@alkﬂ(grﬁl)m depbe aimores atkyl Baving H&f § gaon atoms. The

ol g gty Paoissiened farGrali el erﬁaﬁyﬁg)“rse%lﬁto%n@ By way o

exa 1@ 5§lyt e aC%ﬁ@(”“@ht%ateQ FRY Bheh 8 &n¥ tb So@ ddddoagRoms in the alkyl
A "cyano” group refers to a -CN group. {0061

chaxm 1'e4, ﬁt@@}la}ﬂahmh mﬁewtﬁdrfeqneﬂse gronmeonRicing pompthy) elehprowyl, iso-

"t hi nat ro SCN 0063] An

propy B b S PRl £ S N o oup. L 0064]
A " piesd] nylTheamen @rd\.\gfrﬁﬁ}sbé @b@tlm%—@)m&@tmum Witleh stbstituted,
as defi'ned herein 65] A "S-sul fonam do

ther gbetitwento groupG) :1§]§ar62 NRIG g guge g*gpmp(s)qngbv@@q%iyq agd independently
[0 "N-sul f pido. f
selﬁgde éfor% 's_EQb g\uéﬁp i s’uﬁs M t% e?cycl%%ﬁﬁlgr getlﬁ)nﬁﬁxfegogu}] utxsubstttuted

cylclbhlkBal O BRishanes vt ftmﬁwdsﬁmt@t a9, Osistifadr sr uasubstituted heteroaryl,
X3CS(=0) 2NR- group with X and R as defined herein,

subjs00ER] oMnsubsEEidahgeroaylasp hpterasydyh deteroeloary.- hiteroalicyelyl
hycgoxy, su‘éﬂstttateg oarsundsﬁgétﬂtﬁgd rgtﬁ&%/,nsubstttuted or unsubstituted aryloxy, acyl,
thiol, substituted or unsubstituted thioalkoxy, alkylthio, arylthio, cyano, halo, carbonyl,
thiocarbonyl, acylalkyl, acylamino, acyloxy, aminoacyl, aminoacyloxy, oxyacylamino, keto,
thioketo, O-carbamyl, N-carbamyl, O-thiocarbamyl, N-thiocarbamyl, C-amido, N-amido, S-
sulfonamido, N-sulfonamido, C-carboxy, O-carboxy, isocyanato, thiocyanato,
isothiocyanato, nitro, silyl, trihalomethanesulfonyl, and substituted or unsubstituted amino,
including mono- and di-substituted amino groups, and the protected derivatives thereof,
hydroxyamino, alkoxyamino, nitro, --SO-alkyl, --SO-substituted alkyl, --SO-aryl, --SO-
heteroat‘yl, --SO,-alkyl, --SO,-substituted alkyl, --SO;-aryl and ~SO;-heteroaryl. Typical
alkyl groups include, but are in no way limited to, methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, tertiary butyl, pentyl, hexyl, ethenyl, propenyl, butenyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, and the like. Wherever a substituent is described as being
“optionally substituted” that substitutent may be substituted with one of the above
substituents.

[0051} In the present context, the term “cycloalkyl” is intended to cover three-,
four-, five-, six-, seven-, and eight- or more membered rings comprising carbon atoms only.
A cycloalkyl can optionally contain one or more unsaturated bonds situated in such a way,

however, that an aromatic pi-electron system does not arise. Some examples of
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[0069] An "N-carbanyl" group refers to a ROC(=0) NH
group, with R as defined herein. [0070] An

WO @dhdwear banyl " group refers to a -OC(:S)-NF@cyusmpﬁ/()%ms
with R as defined herei n [0071] An "N-t hi ocar banyl "
group refers to an group, with R as defin

“oyriaadinh’ a{eoérpzqaﬂmcr@ﬁeﬁyﬂeimoaafn@u BYGleluang, cyclgpenggnecy % entene
cyé"io n?alﬁﬁ)ee ér@ Eh%?an%cz b%;ecﬁh?%ee' 0.3- Jﬂ%ﬁé%acﬁ%’he Ny @r@ygﬁhexadrene

cycd&ﬁdpmi‘ld Hhesyeloneptfd@074] The term ™ perhal oal kyl " refers
to an al kyl group where all of the hydrogen aton‘gq

repl¥B3y byAha Plé?@%}ﬂ” HIOMHE re F@G?Q]&?%G?@Wgé)é apquwo carbon
atogr?sf Erkts {)f%a?r (Rrg( R-carSPH bl bhd.R A5 aﬁ@fl Q)( %@r&bﬁmhed or

eing a diradical a ene group. es of
brackddskiydtituted bh OmHubktltmeﬂ,amnsatnu atethyydrncﬁrbmjmncludmg polyunsaturated

hy%égo) Tased g@cgri%%%ﬁnwgﬁ[%gzﬁ%;n@fﬂ%e Ir{rﬁno—unsaturated
or g{"@f Xted rﬁs%ﬁf&%%%ﬁ&% TS 'I%%Q “Wofo@ll@n refers to any non-

herein e term’ a | oxycar bonyl oxy"

arcfrﬂrft&rlgidtdaaﬂmn aingyrbre@rﬂ}t@v@g @veotupwe{v@ @#8is chineprisergrthe ring.
"aryl oxycarbony] oxy" refers to an ar
oo e Re kA, kit & Bomow comyuns o 5t Fyt o carbon
atdY dridah Etyén@‘cgbon%%ﬂ tifl098R1. The term
am nocarbonyl ™ refers to an am no(C=0 - group. [0081]
The [0@34n " aTthe edatibenty I'RX YR’ F,ed‘ne‘r‘l%’ X @ppmzrram h'}'O(tKBHO)r@ without a
group. [ 0082] Unl ess o hervvls

nughes Hesigappn Federgde A %uet% Sl ?C? %fﬂ’aa ‘1%9 g%‘?}’é’s‘i"tnﬁﬂé%fé of hydrogen,
al]%ﬁe ﬁ:l&@l@ﬁt ag,ahet%ﬁgr YiBshdddt ﬁfr‘&ughs aamg% QufbohNahd nlﬁ)feroahcyclyl

subst it ut ne or nore group( |nd|V|dua y
(baniédlﬂndeg}emdagtwom)el ect ed from cycl oal kyl, aryl,

het I d
rrgr 3@@? i a]l’%e/]ttegrl‘rq?‘a ko§ refcﬁﬁ & 1&3{/1% ancﬁg% or){a(t’%ﬂ,cb%#‘)fpgsmuted or
ungl\@dt ﬂﬁﬁ‘é&o'@é&hmn% 8? %@%hrateu‘ CRERaWlm ©;1d)i QadfdeRad, , saturated,

I ocar banyl,
unsubstituted ethers being preferred with methoxy being preferred, and also with dimethyl,

diethyl, methyl-isobutyl, and methyl-tert-butyl ethers also being preferred. The term
“cycloalkoxy” refers to any non-aromatic hydrocarbon ring, preferably having five to
twelve atoms comprising the ring.

[0056] An “O-carboxy” group refers to a RC(=0)O- group, where R is as
defined herein.

[0057] A “C-carboxy” group refers to a -C(=0)OR groups where R is as defined

herein.

[0058] An “acetyl” group refers to a -C(=0)CH3, group.

[0059] A “trihalomethanesulfonyl” group refers to a X3CS(=0),- group where X
is a halogen.

[0060] A “cyano” group refers to a -CN group.

[0061] An “isocyanato” group refers to a -NCO group.

[0062] A “thiocyanato” group refers to a -SCN group.

[0063]) An “isothiocyanato” group refers to a -NCS group.

[0064] A “sulfinyl” group refers to a -S(=0)-R group, with R as defined herein.
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N-am do, S-sulfonam do, N sul fonam do, GC carboxy,
O car boxy, isocyanato, thiocyanato, isothiocyanato,
woResm91669 | vl , trihal onet hanesul fonyl, and am POT/US2006/006278
i ncl udi ng nono- and di -substituted am no groups, and
the protected derivatives thereof. The protecting _
gr ou[t%@ﬁilhat Ava§-shbpranide” rgmlpemfﬁzlvéOd@rE(r%Q)hNBs godup; hveith R as
e ogg substituents are known to those of skill in the
PP 3§ rmy be found in references such as Greene and
Wit spogdlove A FROSBbndhiRot eirdp heterecy ®AS(=0)NH- group with R as
intended to nean three-, four-, five-, six-, seven-,
dedingd berght. - or nore menbered rings wherein carbon atons

t oge wth. fromil.to 3 heteroatons constit Sal

nO0&T 6t & cEh PR TR EPTRARER f HeCsEIAR growp
wilRKeard' 18 ad ddfale@defr@nds situated in such a way,

however, that an aronmatic pi-electron system does not

ar i sl9068lhe Hex EPerarlmyl’arggoupn sefprenige At IGC(EEN) R edrouporith R as

n,.sulfur, and nitrogen. [0084] A heterocyclyl
d%%%gﬁﬂ?Fher contain one or nore carbonyl or

t hi opasdoNY AL URCIHRRANT LiRD. ref@ds a6 4 ROWKO)NAE group, with R as
definition include oxo-systenms and thio-systens such
dedinedl heres, | actones, cyclic imdes, cyclic

t hi oj,m,des, .cychi.c. carbamates, and the |ike 85 ,

et PBEGICTy PR T yoERRABHT fun 991G 0P suRC Eibue with R as
delin¥l hedeigs, such that the definition includes bicyclic

structures. Typically such fused heterocyclyl groups

shar@08He bdwd Nithincaabrragt igtaval referssighant ROG(eDNserezeys with R as
dégng Eﬁ@ﬁples of benzo-fused heterocyclyl groups

e ng,‘but are not limted to, benzi m dazoli di none,

t et r@oyzlr oqW noldniige” anshpnmEdy h&@edj(e@y-nge@? fiflOR as defined
structures. [0086] Some exanples of "heterocyclyls"
hgreisl ude, but are not limted to, tetrahydrothiopyran

AH PR, & S AOXAEAOVL A, RERT kAR O LB Bin R and R as

deindd @¥@thi ane, 1, 4-oxathiin, 1,4-oxathiane
tetrahydro-1, 4- thiazine, 2H 1, 2-oxazi ne, mal ei m de,
succl0fv#i de Theatennt (perlelesdiind, refersoburapi alkiyli eroapi where all of the

dj oxopi perazin dantain, diliydrouracil
AR R s b BB g ho- | 575, 171 abi ne
t et r woysir ot ihepben EacllAkyiay@fsofoUs RT(=PYR™-Urb}§, with R as defined
pyrrolidine, pyrrolidone, pyrrolidione, pyrazoline, o
hesginaznsl Rubeieg aidirdisslalinhenc droim alxsmpesed, acylalioydli viltsiug Limitation,
miy 3 ARQ! A%t E0)cH,-,  CH:C(=0)CH,CHy-,  CH;CH,C(=0)CH,CH-,
CH;3;C(=0)CH,CH;,CH>-, and the like.
[0076] The term “acyloxy” refers to a RC(=0)O- group, with R as defined
herein.
[0077] The term “alkyloxycarbonyloxy” refers to an alkyl-O-C(=0)O- group.
[0078] The term “aryloxycarbonyloxy” refers to an aryl-OC(=0)O- group.
[0079] The term “arylalkoxy carbonyl” refers to an aryl-alkoxy(C=0)- group.
[0080] The term “aminocarbonyl” refers to an amino(C=0)- group.

[0081] The term “aminocarbonyloxy” refers to an amino(C=0)O- group.
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dithiole, 1,3-dithiolane, isoxazoline, isoxazolidine,
oxazol i ne, oxazolidi ne, oxazolidinone,thiazoline,

wo bioaneiceeli ne, and 1, 3- oxat hi ol ane. Bi ndi ng t op¢T®@S2006/006278
heterocycl e can be at the position of a heteroatom or
via a carbon atom of the heteracycle, or, for
benzBH$&bedI&éﬁﬁvaﬂE0@Selvﬂ@a@dﬁaﬂbbnaoﬂﬁﬁh@wbbn&eﬁﬁﬂﬁd to be

rin 87 ent coni t the term., ar
SaBEBL s ea it B B IR0 e ST kRt iR fER tf iy g Sbstiuted

WU SInRMBr YBleeaYi(s) ﬁlhﬁnd@ﬂmanawd ehd¥mtly deRctbd TR cidl8alkyl, aryl,
systens wherein at | east two aryl rings, or at |east

heproat.yheterpalicaelid, dadroxgndkesy, rdgx, gedrkapto. siiayldiigtarylthio, cyano,

R R TS

apiRNanNtaties,| - suli@ﬁﬁrﬁfcﬁc eNlilfoliiaal iydrboty, Ugt@ﬂ}dxy, isocyanato,
|ndenyl and i ndanyl . The term' aryI relates to

thaeayepate.c 150th1@¢yla@atﬁ,g Illtha r Slb’kaffﬁmkpmqﬁ@aﬁ@@}}ﬁml g#nslugaino, including
Connec e V n h 0
mof {1 oty y tggrarng/lﬁnn ggrgn gandngﬂrye&gﬁ%; {cflj t%gleléiithfg? thereof. The

pﬁ)@éoﬁﬁg edoifgsofthehe feey ﬂiey#r,otdaﬁtféE deavatives balkie abvywdrsakstituents are
am no, cyano, nitro, alkylam do, acyl, Cl-G al kox

kg tosihrid of kil & thy GRERY my;he fovmd 15 Taferongay wigh as Greene and Wuts,

yl am no, al kyl suifenyl, al kylsulfinyl,

al Kyl sul fonyl, sul fanmoyl, or trifluoronethyl. The aryl

gr oupoos3an beTteuesthi ‘thutestyelly™t Reinpaded endicani theba four-, five-, six-,
positions. In other enbodi nents, the aryl group can be

se§Ps taml gigat ofmare gegiberRg rmgg hicEsin cataes aemtagathes With from 1 to 3

?%1’% AL, g?@st@t% as]agf gﬁ{gyrA rl]1§ Eo%?clgﬁ Wy ad'p%oﬁﬁiy lbifn®lne or more

udsafyralied Xoopbe sirhated i yebhox yakehyweves- thamm apmenigl pi-electron system

4- am nophenyl ,  3-net hyl phenyl, 4-nethylp hegy
daesngeh 5i8Fn hetemﬁ@pﬁoirﬁpwgﬁmndenﬂy sélected from oxygen, sulfur, and
ngm%%%fluoronethoxyphenyl 3- cyanophenyl, 4-cyanophenyl,

‘hyl phenyl , napht hyl , hydroxynaphthyl,

hydr 008apt hyA pleermydyclyl dnf ﬂubthémdmtdny bpxhexmylbre carbonyl or thiocarbonyl

al koxyphenyl, Anorpholin- 4-ylp
fmcﬁlypqlmep Oqorg5| toyp%ethg, ﬂeﬁmtlw ;Weyqxlgh%(ﬁtyms and thio-systems such as
lai}:taﬁ—:?% ?aé%@é% %9«?1%)’ b‘g &n%/c’ﬁ tl{1gmﬁé%p¥§c"hglcbl%'aﬂlates and the like.

pheny G} ? fe present’ context, the term

"het ¢0083] y| "Hétsrocydl@ndie daa opeienalty dled e (fﬁgedl tlo(}lryl rmgs such that
aronatic group where one or nore carbon_atons in
they dprmticn Pichiden hisgcletrichEg) doBigally ﬁwhofﬁléedohetﬁ@ﬂéclyl groups share

oﬁgt @cgn%atv&fﬁs el ?ﬁgﬁﬁl Spﬁﬂ@tfnﬂ@d 915691 PheC QR | ]%d?%) of benzo-fused

nitrogen, orous oXyg
hEterdchelyno rgmuplsn inhhndp,r epent amo ntnet(t linhilml t &, m benzimidazolidinone,

"heteroaryl " conprises fused ring systens wherein at
tqtealEdrogHaoLiRey F‘n‘} mgthylenedigryhenzeie TH8 sUHE SFoar yI ri ng,

at | ?ﬁfs%] Some examples of “heterocyclyls” include, but are not limited to,
tetrahydrothiopyran, 4H-pyran, tetrahydropyran, piperidine, 1,3-dioxin, 1,3-dioxane, 1,4-
dioxin, 1,4-dioxane, piperazine, 1,3-oxathiane, 1,4-oxathiin, 1,4-oxathiane, tetrahydro-1,4-
thiazine, 2H-1,2-oxazine, maleimide, succinimide, barbituric acid, thiobarbituric acid,
dioxopiperazine, hydantoin, diliydrouracil, morpholine, trioxane, hexahydro-1,3,5-triazine,
tetrahydrothiophene, tetrahydrofuran, pyrroline, pyrrolidine, pyrrolidone, pyrrolidione,
pyraioline, pyrazolidine, imidazoline, imidazolidine, 1,3-dioxole, 1,3-dioxolane, 1,3-

dithiole, 1,3-dithiolane, isoxazoline, isoxazolidine, oxazoline, oxazolidine, oxazolidinone,
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two heteroaryl rings, at |east one heteroaryl ring and
at | east one heterocyclyl ring, or at |east one
whedosnomssyl ring and at | east one cycl oal kyl rPrPaDUStvaé/en6278
at | east one chemi cal bond. [0090] The term
"heteroaryl" is understood to relate to atomatic, C3.8
thiggeding.c thyrdoligiscs and Hel-oxashPknsi Ripditee X3 breBrYep ol D at the
poﬁ{i&{no?ra HBtedoBto? L(S? Vi br Qg ALRIBE 1Y h&e@RPRE NG 8N b&zo-fused
one oxygen or sultur atomwth up to two nitrogen
dedt R8s, védlcdrb@i of thelbatzeteit eiigas wel | as benzo- and
pyri do-fused derivatives, for exanple, .conpected via ,
oned08The ripriBe pesatirgricat B6derm o%gf IRAtERA ) MG GusEDocyelic
icCARE Yor© r | et <2 Ak eatigded RABA ring syst
amr%lg%%lg, ﬁﬁédorroﬁl% 3 Sr%&ﬁo?‘d‘%ggﬁ%, : %i t?rg, a)ﬁkyl glm'g%lso,l acyrlnffg sysieins
whelei® atlekaxyo aGl-rirgal dydt leatilors-dnyldmdxay ddaktydne Cs.s-cycloalkyl share at
G -6-am | kyl - 6- j .
leagt RY% g&@@g&,pgnda@%rpegaf oy lg,qag% S%iy ”g{)ﬁ%ﬁ: ?n%h{d% n%ltfonaﬂy substituted
it h iy AR MRyl TRIBEBA Ndenyl, and indanyl.
ph%é%’u%g H@g%ﬁgléﬁ?n\?gﬂ}u e}%g%& X - grr’g}lrrraoer ad ar ormtﬁiglg Feenys, anc dany

Theet:et 6myt] byt aomatia inchiding, for gxangple bepabmtid grape,sconnected

which can be the sa as or djfferent fromon .
Vigy st ‘I’féﬁ? r@gﬁg@{ﬂg@ CUP AR, fxr?cg?pt%g@)é _carﬁglbg 8‘%32?& %?ﬁevsgbsntuents

seﬁé’c@ﬁ@r‘oﬁﬂtlég%ro ﬁﬁgﬁ ' X4érdh LtrtyE rh%?%ydr&f’}l', Whno, Rincahfro) icylamido, acyl,

rmte ubstituted and nono- or di-substituted
Cidedkorat Oyealkyf, G iamdyoxyelzh iGisaminedikdphenelkylamino, alkylsulfenyl,

g, e Toala tiatoyers Sfiserets i 157N Grow can be
sub&R#RY B 82 Yafs ahFH MbBZREBond. NndAES| ethbolaRE:4itkRZ9] foup can be

pyrazol e, indazole, tetrazole, quionoline, ]
subgtvgpad moHienmthopyosititez | Repressytating exanenlepof dribgrenps include, but are
: [ ) f U L] y .
o VTt e o iorbes g ORI ORB S i By arppplyly - hydroxyphenyl 5
anlﬂﬁgﬁ%hﬂi, az9hBnophbyll H-RRihyAINCAAX X Glethylheadt aZ-ahethoxyphenyl, 4-
benzopyrazol e, ‘quinolizine, cinnoline, phthal azine,
meftioxypb eyl - frifardomethpryrliein 8-cyanophsiel, drayaeinkertlsdineyiphenyl,

B A N N T s i T R
mb Q-4 Kishehr mi)yﬁﬁliﬁiinf1i~§1@h§ny1,?:§§&§ﬁmﬂb@édyy wgtérylpﬁeﬂyl, and 4-

and "isolated” as used herein er to conpounds
(2eixopymeletintierdwhanBei ng free of other, dissinmilar

conp, s With which the. c ounds Qf . 1t bnyent i
ar e [ﬁﬁ%w }N;n glges QE?SSIEte‘&OIﬁt?%&?ﬁ‘& remﬁa‘thﬁ}teé&&%][ a\ée?lliégggd to mean a
hetd}adyclib Brd QAR Q4 Rire b€ of MY YakDh £OAPIH Searainali€dsg have been
0.5% 1% 5% 10% or 20% and nost preferably at .
replaast Wb vseer MEms sterpstempraalectedifomehey Broup pmgriging ajrogen, sulfur,

sanpl e. Methods of Preparation [0092] Conpounds
plwséﬁgﬁrg%seanc&%?yée% may be obtained by fernentation of a
St rajo089]  Furthermore, in the present context, the term “heteroaryl” comprises

fused ring systems wherein at least one aryl ring and at least one heteroaryl ring, at least
two heteroaryl rings, at least one heteroaryl ring and at least one heterocyclyl ring, or at
least one heteroaryl ring and at least one cycloalkyl ring share at least one chemical bond.
[0090} The term “heteroaryl” is understood to relate to aromatic, Csg cyclic
groups further containing one oxygen or sulfur atom or up to four nitrogen atoms, or a
combination of one oxygen or sulfur atom with up to two nitrogen atoms, and their

substituted as well as benzo- and pyrido-fused derivatives, for example, connected via one
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of a marine actinonycete a strain isolated froma

mar i ne sedi nent sanple collected at Cocos Lagoon,
wezasdmeeul ture of which (also identified as PCT/US2006/006278

"NPS008920") was deposited on January 19, 2005 with

the Anerican Type Culture Collection (ATCC) in )
ofRbeknizigH-foemingraghnd 2iewp.ghtaterody]l APACS Pt earty ewpasinpietybstituents,

unb PTA- 6527. The ATCC deposi t ets all t
ST et Poror e Bt PR i S st Craallo
Cal-5pdoRydItal nad,_admiabslkay ai ¢ abhiylbmaim, NesRYSulfenyl,  alkylsulfinyl,
Pk]ar rracjéut}?cal Culture S,(Jil:ol lecti o¥1 at 104809V\at eryi dge Y y
algyiselfenyl, Smtfamorlg or trvogomethyl. Hin sgngi ambwdiments, tsteroaryl groups can
speci fic .m croorgani sm.d rib h in, it should.,b .
b RS st al TR Al FaRPe SEGaE MR arulnecld ) 2 Rpsituenss
WHED @n Bh@B Sahe Q8 oPlSée@l froMt @geothadC bdlebtétd f¥nt 8yeslist above.
etc. and organi snms_whose genetic nmakeup has been

Rapigbaniasiye pyamplee ofiheteropiyd Beryps dnshitleqbielsire pal/limitebtopgnsubstituted
ax%% #poééﬁ L rg giﬁgru%aﬁtglgegu e)?/iv%ﬁ{%oog‘t}‘%ng Sgr‘rn%/)h?%g gﬁ%@ﬁéﬂé, benzothiophene,

ppslef ipsidine0083dle,Thaapslod behioxazdé, ¢oRpaleddeiisxhosed thiazole,
herein may be earned out by cultivating the .
berethdazode nisothizgles t imidazqly” degzimidasple, naYprnt IddPlem tetrazole,

I F C Lt i he er.ed.n, 2 b e
SRS GRS SRR SRS, pPERL ShEh oA hrcan, 123
oRduadle, Of 1, Z,0Aniadingde,ar & 2diethediadle] n tiidwld erveanitatiode); pteridine,
harvesting by extracting the active conponents from )
phenexagpde | gxafliagelevazoR proke, SiiioAigine. signolen phthalazine, quinazoline,
. : . el o]
SSEUESILIRE 98, ARLALIED, SRUBLALAR HESTRLA B, oy 0.Cus

alkgl, Chi;aitel, agaapli@ . slpds aid aind-€ satkdyht e t he conpounds
fromother netabolites also present in the cultiyvation,
medi (M91] oodle PormaueRTBel of SErstBBYhY 8uEaetbandc oLl as used
h@feirt d%?@?% %IHB&nﬁig '&%fds&?h%r@in%&%gs%gec&io&ﬂ%g BRW P EorthPGinds with

produci ng organism e.g. from egree Cto 40 degree
whichbidit cotpbmdp o tleriabdreioh arcaorchally atdoeiafedrimthntimnataml gtbte, so that
22 degree C to 32 degree C. The agueous medi um c

. . D N 1 can_ Df
theneamnarads phmeAnaFiPE FoBPLies Aelert deXeal’p: 26: dBip P{::P@z» and most
3 [ [t '
L R e U R
a period of about 2 to 10 days, on a rotary shaker
operating at about 50 rpmto 300 rpm preferably at
AN om for exanple. [0095] Growth of the

1 R S8 et B 00515 ) ain of
oBraomdting atthnseetecestrah isdatedframmel mdene sediment sample collected at
Cocos Lagoon, Guam, a culture of which (also identified as “NPS008920”) was deposited
on January 19, 2005 with the American Type Culture Collection (ATCC) in Rockville, MD
and assigned the ATCC patent deposition number PTA-6527. The ATCC deposit meets all
of the requirements of the Budapest treaty. The culture is also maintained at and available
from Nereus Pharmaceutical Culture Collection at 10480 Wateridge Circle, San Diego, CA
92121. In addition to the specific microorganism described herein, it should be understood

that mutants, such as those produced by the use of chemical or physical mutagens including

X-rays, etc. and organisms whose genetic makeup has been modified by molecular biology
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gl ucose, fructose, mannose, naltose, gal actose,
manni tol and gl ycerol, other sugars and sugar

w@baehoics9 starches and ot her carbohydrates, OPCT/US2006/006278
car bohydrate derivatives such as dextran, cerel ose, as

[ h t fl . rn
oy aheo BV 1 R Gommetinde debeihgd herdinyCompornds
r g utilized in the nedium

mﬁ??%ngggEg@?ﬁ%%gﬁgﬁﬂﬁggﬁﬁ%ﬁé other ingredients in the

medi [08931but Tae pambistion of ccmpmm)soﬂiaﬂ@ebgieme ). B Eried out by

5 t.b i ght, of the nmedium can be i .

S REE B PPy 5 reaed Flfinola AN HESET B b canitons
deS@ibelhekse GréBadbNi s élﬁnﬁf%eﬁ%&%%ﬂ:l coﬁH.g n§ acﬁmppg substantial amount

sources may be conbined I n the sane nmedium Tfor
ofesempiuads Gae t detevtasiaim dhe Seumanesioar daprestiex bed eftfacting the active
cofﬁ%{gﬁ%fggff%mse%yéeii% g@%‘ﬁﬂgg"%g ngi?‘a@?eo gc{lgtyenfsgq gfgl’cgglttrarti%%etﬂe solution
cohRiERAI 8, dEREA RBMPEnaRd Hﬁ:ﬁalssﬁ '@otir%mﬁ?@i é@c&ﬂa&egm%aterial to

wel | as conpl ex sources suc east extracts,
chxqragdperppljo eepsrationge idolaés the chmpbwsis famy bhanmerablites also present in
h ]h£$qnseeqrneal, fish nmeal, peptone, and the |ike.
t e varrous ¥Bur ces of nitrogen can be used al one or
| ncqoBIg)at i pry st TS FuBBIb A0S EGRERA tté}ngf? fure._conducive ¢
,ergen;nby wei h% of the medium for exanple. 6855$n1u£u@ ©
Sa&fﬁﬁwgﬁ@wmfﬂg@mdﬂmg geganisns algt pmnlt ddgreead tH40 degree C, but it
oo | r.at i he culture ia, aret ust onar
s pRTRERE S Glal Brh Rt ho8 st oy G breeres C. The aqueous
metgn &%h W8 in6@atddUtBr PPEFRINGE Bme HébERES: 1o G RHIEE8he production of
carbonate, and |ike ions. Al so included aretrace
coppeands asgpnitgsedcloblich praseing dinwideshramangrapint &ﬂd@)rjlmeferably for a
g ' nd the like. [0098) Those of ski in
o1 B8 O BECIe Y LT AR ah AP BFn 1© 300 rpm,
réferabigrt a50 gfin 8NTE (kI fdrGabingR. f Or use in producing
F conggunds g?gcloégg herein.ECanounds obtained in this .
nmant95ay Geovihof the misseirginitng way ba esckiteddynpeufdsdinary skill

j eip | em -sypt hetc routes. For .
of B8P G L BT, VL, hERALES b, sgvon e
glucase, Ifliceose] Manndde, Maltades ghlaOM; SHaPVtob Uil @)k, other sugars and
compounds of formulas I, 111, I'V, or Vto a suitable

sugar rlcQiiolsni stjchesand efher wetbohydibips,adj wabiohglrsthedqpiativesasuch as

' i_mat 7.4).. [0099 he .
SO Sl B BOPLELL ol 558 b e, o,
andréteniicts  TRS exdch @taig) 0WiheOdartiyh sREdel thaodki @ized i BRSBedium will

nmet hods. Ways of nodifying the
dependr}n part, upcyn the other ingr%dim%s in the medium, but an amount of carbohydrate

between 0.5 to 25 percent by weight of the medium can be satisfactorily used, for example.
These carbon sources can be used individually or several such carbon sources may be
combined in the same medium, for example. Certain carbon sources are preferred as
hereinafter set forth.

[0096] The sources of nitrogen include amino acids such as glycine, arginine,
threonine, methionine and the like, ammonium salt, as well as complex sources such as
yeast extracts, com steep liquors, distiller solubles, soybean meal, cotttonseed meal, fish

meal, peptone, and the like. The various sources of nifrogen can be used alone or in
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met hodol ogy include, anobng others, tenperature,

sol vent, reagents etc., and will be obvious to those
wakodslemed n the art. mgeneral, during any of P&EUS2006/006278

processes for preparation of tg? cogpoyndgldlfclosed

herein, Lt may be necessary and/or desirable to _
BB} LLATOIRS gk d8t b oy POLSEOeB PRAYSIEH efhise medium, for
ek@hgeul es concerned. This may be achi eved by neans of

conventional protecting groups, such as those

desciQ09€H i Moy dot intee imupmnicnsals gahich @ReRs Slobyporated in the

Press, .1973); and Greene &

' Pl _ :
c,\(ﬁ- ,rﬁ]eé}io\é\’i!fc it \%Et%lesgﬂ%J Hgl ]gfaq;ﬁ Eelévlﬂtsﬁ@é‘% POtpeHmm, magnesium,
¢ : i t I NEALRAL;
UV oSt 1803 JMLED BIOUE B EKE B! DSOS e v
mgtadugyeh gRgotial, mengmest, Hon,analybdeaning mihlc,ﬁdaﬁ.ﬁﬁﬂﬂ,ﬁd‘hﬂ.tﬁfi age
[ h k f the art. nthetic chemstry
tr antP8Far R QLA e ik s i sty el tobhmiques of
feR@BROtG Sardl SukiReMbnl Mot NRe@id  ARHuLAS! $mfls §898&d herein.
described in R Larock, Conprehensive Organic
Comapaidsr ohitineshdy thisHnmulst ishebe , lufBG9modifiell. toPgaieeitd @ompounds

: cyclopedi a of .Reagentsfor Organi c Synthesis,
dlg%f%sr?d%%f eli’g%n% ’e;t;i egls. T @ha%p;giﬁgeweggzbéfgn&?ts, compounds
f focilpoTaalTeg TVL e Vi BY pFodli&IIYICEib] bt L L 1V,
O[0100]E (fagrrpouncis deschbed herei njecén gdé psoynt%ey zg‘élas
1LY t@ pEuiEAPHE 1ieg PReNENRTEAMIOA SNBBAY nf 4djmstifig Gkt pH St henieable level (e.g.,
heme A, R2, R2 ', R6, R7, Y, and Z are as
a‘%&é@%ﬁw'iove for fornmulas I, | ”rh’@g and I\@/. Rtlﬁrmy be
hydr Or The Tbfiipblnd! dibieRaNALS 159 b8 sFh#t¥lized by method
[%1nggahere ?heﬁ%r&%esges for tﬁe p e%aratﬁgé d%ﬂ¥%élnw s
deseirfsuhale e atcbys ewpdificativm off Vieesei methbds.mi Wapsest afhodifying the
' , such isonmers may, be separated b ]
mERSAA0LE TN, S0, OR nPRE BEPRE S s ana v bo
obviruena tiegs Ahyd inkhe at ONDEHRELS, FWRvs BBy Bf @RAFRIsdel £0F1)' grreé)gration of

racem ¢ formor_individual enantioners may be pr N
the gorapepds gisrlesed haselgy it nrardieqeerssiry and/sodestraia to Fiogect sensitive or

SRS FPYPS, LRSIl BRobBE' HEOIBIE e by mews of
cohoenivhaloprontiish 8&ups,aA0R A ChdRdideserd¥d $R1Frotective Groups in Organic
Chemistry (ed. JE.W. McOmie, Plenum Press, 1973); and Greene & Wuts, Protective
Groups in Organic Synthesis, John Wiley & Sons, 1991, which are both hereby
incorporated herein by reference in their entirety. The protecting groups may be removed at
a convenient subsequent stage using methods known from the art. Synthetic chemistry
transformations useful in synthesizing applicable compounds are known in the art and
include e.g. those described in R. Larock, Comprehensive Organic Transformations, VCH
Publishers, 1989, or L. Paquette, ed., Encyclopedia of Reagents for Organic Synthesis, John
Wiley and Sons, 1995, which are both hereby incorporated herein by reference in their
entirety.

[0100] Compounds described herein can be synthesized by the synthetic scheme
A:

31



formation with an optically active acid, such as
(-)-di-p-toluoyl-d-tartaric acid and/or (+)-dip-
wo obosoylesd-tartaric acid, followed by fracti onpdT/US2006/006278
crystallization and regeneration of the free base. The
conpounds may al so be resol ved using a chiral

t he conpounds descri bed herein can be used for the
treatnment of cancer and/or mcrobial infection. [hus,
for exanple, the conpounds described herei nnggn pe

used to treat, prevent the formation of, slgyoghptefivx

gromh of, or kill cancer cells. In sone enbodi ngnts,
t he corrpounds described herein are admnistered to a
sulgsect su rom cancer hi one emdodi ne t he

cigome ekbddNaENt s, ¢
are contacted W th one or nore of the conpqunds
descri in, hi one enbodiment, the cancer
nel anorﬁa [0104] In some enbodi ments, the 5onpounc?s

descri bed herein can be used to treat a bacteria

i nfection hi some enbodi ments, the conpounds prevent

the formation of, slow the growh of, or kill bacteri

a hi sone enbodi nents, the conpounds described herein

are admnistered to a subject suffering froma

bact eri al'\i nf egfi on. I n one ubj ecty i's Re

with one or, onpounds-descrlbed he . I'nisone )
enb thé bde8eN2®Asre G am posi tj ve bagleria R
In one e di ment oF kOhcteria | ococcus

aureus (ne icillin sensitive), Staphyl ococcus aure

(methicillin resistant), Streptococcus pneunonia 0
(penicillin sensitive), Streptococcus pneunoni a
(penicillin resistant), Stsgamleogoccus epiderms
(rmultiple drug reS|stanE) Enterococcus faecalis

(vantd®}ti n Isevdempevd) R ORVER® elRoc&;caan % aegiasimescribed above for

e B D R R B o BT S P bR G s i

Phar proegpt i o&the @OMB Qtbdas @R Stok Qﬂ@é}epafatléﬂ Qirh@E c%ﬁffb%ﬁﬁds disclosed
the present disclosure relates to a pharnaceuti cal

h@@ﬁ*p@‘s‘fet rieh ©ompriusisngl astqrhqlsmwag sedl lisonzare epealiiee separated by
conq/rema Sital "fleciml\éﬁesag.leﬁtas prepalatwe € 'cBiral chromatography. The compounds may
be prepared in racemic form or individual enantiomers may be prepared by stereoselective
synthesis or by resolution. The compounds may be resolved into their component
enantiomers by standard techniques, such as the formation of diastereomeric pairs by salt
formation with an optically active acid, such as (-)-di-p-toluoyl-d-tartaric acid and/or (+)-di-
p-toluoyl-I-tartaric acid, followed by fractional crystallization and regeneration of the free
base. The compounds may also be resolved using a chiral auxiliary by formation of
diastereomeric derivatives such as esters, amides or ketals followed by chromatographic

separation and removal of the chiral auxiliary.

Methods of Use
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di l uents, excipients, snoothing agents, suspension
agents, filmform ng substances, and coating

wW@s@esP®mne s, or a conbi nation thereof; and a cPOpPUs2VA6/006278
di scl osed herein Acceptable carriers or diluents for

t her fi use are known in th ha ceutica
art, ﬂﬁﬁgl ar &0 §e/%¢ fefn&’ lmeF‘BSF t@x%’rﬁﬂ(’é‘ngﬁ cs g;ra by cgn be used for
th%ht‘?é'a'ﬁﬁ&ﬁ% %k V:%l ﬁxf &fion. MBGK, R0l ﬁ?l@gche compounds

Co., Easton, S |ncorporate5 rein

désgribet lesreincen |"b|a wsuhtoetm'alt reeyent Breefoenatain ofeslow the growth of, or kill
C%Eﬁgfnbgfeill ’ i’hﬁor{lﬁé%g?q&%véeﬂfg;t lgzg%lpa\}l?ﬁ Saqu] ea ililgrfelmagr% radm%’ms‘ua‘red to a

CAFRPSITh I
<SS TS ol GOS8 USSR 0 U o s

erabod:lnnmy bancadddls @ Cpn’ested\mth vas or nmraddithe eompounds described

ant i gxi dant nd suspendi ng a ents may be used. In
by MG HRRUIRER: D SaReep it BUSEYFRr s sul f at ed

al i pfiabhr ahg %Gﬁl& SmAAndHRE thd K@m 1d§’%ie§{§i%gd &Brein can be used to

surface active agents SUCI‘ 0ose, g cose, | act 0ose,
tredt artehteriel Iylﬁicablll [ hesj)nwrhhddmslents nthe nornpbyndk ipgvent the formation of,

BRI &b o B FnERol S RBed e oo G EF Pk Grsgribed heein

arC AR M SRefR D Qtns% ct Mﬁklﬁ@fﬁﬁﬂ d bﬁ&@ﬁﬂr}ﬁfe@moﬂ: airP(')ﬂér@mbodlment the
hydr ogen phospha cal cirum car boxymet hyl cel | ul ose,

subnelt tiher hyken. ey @mmsmboameebsc ibpétema gre nmgn@sd owith one or more

t d d d,.th
oSS eribedantp: T Gafis, cBPitnas, o pRoRid dad Hem-positive

b&dria. ABABenBblimepOYRe PRYerRE s YRHH)BSoSUS RERA} QRetBBANE Sensitive),
or lubricants; cellul ose acetate phthalate as a

S@ehylvmcc»c&e cafrebas daretinﬁilm anesstguﬁ,h Heepémbtadsopaewnonia (pemcﬂhn

N T G XA ep—

(r@epleSdrud ﬁ%lﬁhﬁ?@;ﬁb@%&:z@ YedraB$ (Rb&hydh tseﬁdlﬁ&egsmaﬂﬁzemcoccus
the |ike may be used as suspension agents 010

Jaeeivm (yanegmyae uedisiant). c dipwsia pahodimehisy she @ranmexatmeebactena is
nd di scl osed herein with other chem ca

8mﬂp%ﬁﬁﬁg UBEEh as diluents or carriers. The

pharnaceutlcal conposition facilitates adm nistration

of the conpound to an organism Miltiple techni ques of
BEQﬁLﬁE@EdEEB@mEMEﬁﬁpOUnd exist in the art |nclud|ng,

but ora ectiop, ;aeros

par eRRsL) " ol - SARY ot W} SetR bRttt g Pragmacentica
cAIRPARRnt |c@ﬁh§r1§iﬁ@ @';ﬁ@/sﬂ@ﬁ)gﬁlﬁﬂw Q&GPtBMer Qaedck NEbtive agents, carriers,

conmpounds wi th inorganic or organic acids such as

difneatso eRFipients, amp@lthnrgy dgenby GRInEnen dtgel‘slﬁbl filge ifermzing gubstances, and
@%glags&%tg or% oartlloﬁ tlff‘ﬁ(‘r:eoq" anrglr:‘t ?(%rﬁfo%l do sdzllos Flere%pl Acceptable

oni ¢ -t'of uehesu
cafibd cndlubite fhi {h%rapeunc use are well known in the pharmaceutical art, and are

described, for example, in Remington's Pharmaceutical Sciences, 18th Ed., Mack
Publishing Co., Easton, PA (1990), which is incorporated herein by reference in its entirety.
Preservatives, stabilizers, dyes, sweeteners, fragrances, flavoring agents, and the like may
be provided in the pharmaceutical composition. For example, sodium benzoate, ascorbic
acid and esters of p-hydroxybenzoic acid may be added as preservatives. In addition,
antioxidants and suspending agents may be used. In various embodiments, alcohols, esters,

sulfated aliphatic alcohols, and the like may be used as surface active agents; sucrose,
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[0107] The term"carrier" defines a chem cal conpound
that facilitates the incorporation of a conpound into

waedle®Iwmr9 t i ssues. For exanpl e di met hyl sul f oxPOEUS2006/006278
(DMBO) is a commonly utilized carrier as it

f | h s
dlugdie dBrpes oteiths Suds Brel s Snriah oBRRr LRy dpl siticate,
ma%rga'sfuﬁﬁ réfulmlgﬁg' Hﬁén&ﬁ%mn%asﬂﬁﬁﬁoﬂﬁﬁlﬁia@d | yh@eid Rluahen silicate,

di ssol ve the conpound of interest as well as
calcstuabrclarbpeatbh ssolivol opid a¢drijonatss i alcifioy rhydfogene phosphate, calcium

cartRELEY caDTeNa, Hoh S TR o Ne e e BRIt g L Seareee, al,
har@éHell Qﬁleﬁldsﬂila Uik Qihyl 1% RR@SPBRLEthIY {Rned csahineil heizawsie sesame

it mmcs the salt conditions of human bl ood. Since
oil,bpdahet oBakays wan beorsed gis ﬁameenprqnoargeatswr lbriggtat cerléwse acetate

o GFRESR LB P L AT cARBL RO, L e

met'lﬁmjfﬁdt@&cﬁﬂrﬂﬁﬁéﬂa}é adeHeRhafeol eyl RRY ba weal iy fkpakion agents; and
| ent that does not abrogate the biological activity

plastmlzepfr ppbas p@sr ph‘thatlﬁ@s wdrtpolikeimay by werd apfaspension agents.
e TOGE s LG, R PO de 36RO EaP R €8 Bixure of

| ent

rﬁ%’(ﬁfnﬂ&ﬁﬁ% de@ Mereii® Wtﬂsdthérmmme E:@mbbl&)‘rts’;l echmaxéithentst dr carriers.
ot her active ingredients, as_in_ conbination therapy

Thephartrieecuttical commorisips fasilitaies pdmmistlyn vEiRsPRREWNG feran organism.
Ml{l & n‘geﬁ)? L] 2 n 61, gdtnﬂgn}ermg tarc%rt'rwg[\]nc? émgtqﬁ Ig‘fepgfp ﬂféﬁf&?nsgo bud £ limited

on na

to, PBAl ”E{ij@dﬂohc aderds6l, epaeseral, Mask thbla]l &hﬁrﬁgstﬁllo,n EaBhaymaceutical
PA, 18th edition, 1990. [0111] Suitahle raoutes of

comgrpﬁltm@tqamaisgrbenﬂyamepcb\ay Ee)@&% @m}?qy@[i% &/éthdp%qgamp QF pégamc acids
suc’ & rocgflg%ce Félgphgﬁhbroﬂ{w 3&'&6%1@&' 2d rﬁ'n?ljrcrs Loat bl‘&ﬂphonc acid,

paren er I'ng I ntramuscu

meBiRedl BAROMSA, éthidcanfniilscidj pislasmdulfbme yacidnjselidyliorssid and the
~as well as i ntrathecal, direct intraventricular,

likg.nt raperi toneal, intranasal, or intraocul ar

i Nj eCtduONS. T 0 4nd I (o PN T
L FDS " PTG SRAA AR 7 RaRe AP AR ik s

indoRratibinn gf de perhpowdidesifio @els opstimtiesc Homrpscampld Ids;methyl sulfoxide
transdermal (including electrotransport) pat c[r
(DMSO) iska, cConyRomy GHBge FauHd/ Br 4 ?aﬁ%atesp s dgtake of maﬂY organic

cof RS S4 34 <31 BBl Gl S agd rate. [0112] The

maceuti c conposi tions the present invention
may [®sran ufiac temmetiluantd definese chdnkiadl cosnpouméd fliliktad vim , water that
by nmeans of conventi ona{% m XI

w1@ @;ﬁ@g]vgtth@] @omgrprg)éie%f IeKESh 8 e \f‘ﬁééﬂbf }g@ tg%?){ﬂ %glﬁ}ﬁrr@nve form of
thee&‘}%%ﬁh.atslaﬂgdlsmngB Ruf8red solutions are utilized as diluents in the art. One

commonly used buffered solution is phosphate buffered saline because it mimics the salt
conditions of human blood. Since buffer salts can control the pH of a solution at low
concentrations, a buffered diluent rarely modifies the biological activity of a compound.
[0109] The term “physiologically acceptable” defines a carrier or diluent that
does not abrogate the biological activity and properties of the compound.
[0110] The pharmaceutical compositions described herein can be administered
to a human patient per se, or in pharmaceutical compositions where they are mixed with

other active ingredients, as in combination therapy, or suitable carriers or excipient(s).
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or tabletting processes. [0113] Pharnaceutica
conpositions for use in accordance with the present
w0 nesnbicen t hus may be formul ated in conventi opal/us2006/006278
manner using one or nore physiologically acceptable
carriers conprising excipients and auxiliaries which
Tédmlquues ﬁnefopmda‘recgsanfﬂgadmlmlstlt@tlmf the cowpprnda @$ theringtant application

B T35 1S 2 B e PRLIRC A 43 i o, Eon

pAdMRicafioat 19vp. chosen. Any of the wellknown
technlques carriers, and excipients may be used as
sui t H3#] anduatgblg nd@tpsof)@ﬂimmmmh@l anay; fos egampleninclude oral, rectal,

Rem n ns P rnace tIC es above
UPBEDEY cPlAn Bb el o OGRS ¢ PARIerdlo Sffitery, - including
irfRlahN8Eu1AS st cathinBorRO tnilal EH¥%:s Oihtr§rﬁ§cﬁﬁﬁﬁy RiStiofs) lak GveilOdsBitrathecal,

suitabl e for solution or suspension in [iqui i d prior to
dirext emitavomncmlnar algtra@nntoslﬁainlsltrawals abingraegdirphisatiensaride compounds

ctop S 58 g R Rund B c oGS GrnPaRads o asipgne depor
ﬂt}é/ % @€ NsiHolid %)um’p@ dpillbetrddsb&@nial (iaeldilink Mectiotrafkpsity @akches, and the

|nJecta arnaceutlcal COﬁpOSItIOﬂS may contain

hkw ror pratenged @ndécfr tivaest, owlsed admdnisiratign & gedaierarnedgaien

ent ufferln ent
Phys @lgg. ca ﬁ%ﬁ%gﬂ%ﬁfﬂ “BUPTS éﬁglsl ncl héag;%%ﬁf 1£€/elﬁﬁ()n may be
i@t fabiufdd ﬁﬁatr@ann%laﬂkﬁ is Sts@PlkbéwNe. g RbYY@Ears cﬁ‘Oéde/bxﬁfb,nal mixing,
or physiological saline buffer. If desired, absorption

dissisingi exgnpletipgrdiegesmeaking dewgaivgl emulsifppgopreapsulshing, entrapping
ilized. [0115] For transnucosal adm nistration,

°b§REFF§HFg€§p ropriate to the barrier to be perneated

may per1gped Piarhh@ufief nidngdos®iong @d:l 0le Bhaksmafitei wah the present

fornulatlons for parenteral adm nistration, e.g., by

Hb@hﬂ@l|%Pécﬁmbnb®rﬁ%ﬁ%ﬁ%ﬁhdﬂscmﬂﬁﬂﬁPﬁﬁ MagRg gSINg one or more

uequs sol ut i
pﬁgil englg%l ' %?cep glr% rﬁaﬂ cgl%gh }ég e‘}"(gigg gllgsg%ic} gv%gh%r es ‘ﬁhlch facilitate

pRSceisier GOMNP adive S:oﬁ@buﬂlﬁ 1moqﬁa;5£a1@s vapel o batedqihhymaceutically.
i njection suspensions. Suitable |ipophilic solvents or
Pyegter &wlatmua d@epé@rttylp@m the revistof admuusiraien sppsengAny of the well-

ot her r %ax%e a 1[% t$ B80se se’s.‘aﬁgﬁl«lﬁ' bhd R understood in the
kﬁ?ﬁb yn(ﬁ &} ?%

or s acl esters, suc

ﬁtbg|uﬁR@ﬂm@uﬁrsPmmﬂmymﬂbﬂdﬁﬁmmatdhn@osones Aqueous
|nject|on suspensi ons may contain substances whic

i ncr d8Kd] t helnjactablesi eap Be Rrerarad dih By @Hionaly &mﬁs Sither as liquid
?glgloﬁlmni ? Bg@%l}gt !Bﬁd f%ﬁl’hl} Eﬂl&%ﬁ fo? Qb1REi bR bor s&'begs‘?& [ﬂaf;qmd prior to

e SUSpenS|0n may al SO contal n sul
iseatvn oz @5 entilsiagenssitabhadxcipierteane fohexamglel b\lvhtblt, walide, dextrose,

ngalliltol lactose, lecithin, albumin, sodium glutamate, cysteine hydrochloride, and the like.
In addition, if desired, the injectable pharmaceutical compositions may contain minor
amounts of nontoxic auxiliary substances, such as wetting agents, pH buffering agents, and
the like. Physiologically compatible buffers include, but are not limited to, Hanks’s
solution, Ringer’s solution, or physiological saline buffer. If desired, absorption enhancing
preparations (for example, liposomes), may be utilized.

[0115] For transmucosal administration, penetrants appropriate to the barrier to

be permeated may be used in the formulation.
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conpounds to allow for the preparation of highly

concentrated solutions. Formulations for injection may
woeogsnesent ed in unit dosage form e.g., in anpODUSR0EDI6278

in multi-dose containers, with an added preservati ve.

The conpositions may take such forns as suspensi ons,

sol uf01d6k oPhemudcsutimab farmulsitioys for pargntestl admatipicatios, e.g., by bolus

.and may contain fornmul atory agents such as. suspendin .
oG HaR 1 ARG G B s B e B Rgnedihe 0, RHORGRY yBfpouncs i
whide s@able\t6rnh. NAHSHLENLy, BRYerliors bf BRVMIETe EQNPATEE may be prepared as
constitution with a suitable vehicle, e.g., sterile
appyeipenoily mgeciian suspetradnsr Suifslde lipophiliq sepentpemyehicles include fatty
dmnistration, the conpoun can, be formul ated - .
o SR B ieab b g" SR AR oS BbR P AL or almond o, o
s;&hﬂaﬁm&ﬁtahi@aés!tas,a@@le RE 2EHye ofcatd betrselyeelided @ WMpokdinédle Aqueous
~art. Such carriers enable the conpounds of the .
injeptient susnensipnBenfayr peiitain esibatneesh vt iperpese, ther yifsesty of the

SRy o s Rm SR 5L Y o RS BRSnaty, oe

sitspeaitmay’hias KBt udtatle Bfablliatd tor apéntd that Bicadaseihe s6RBility of the
be obtai ned by conbining the active conpounds wth

ceyppqupdescilsive far, thoprepeaaen 9f jehlygiongpniated solutippy Formulations for
.m xture nd._processi ng..t ] re of gr fie :
ooy, R pPRREE B B8k ol Ce R, S BGDRs, of hohuticdon

céradih@ts vath di agided GRERBati®li t Thd @ompobifibeNtsayatke 4udh forms as
particular, fillers such as sugars, including |actose, .
suspensie, SRENANY oI, erlsions ping Q1Y e aRAOYS eVl Aesar adi Ry contain

L e
theedctivé Qgeedidit dnaXlyPmomywdee byl foeelohstltaten withdi siimable vehicle, e.g.,

car boxynet hyl cel | ul ose, and/ or pol yvi nyl pyrrolidone
steplgmyrogep-firssyatagbeleiedisat egr at i ng agents may be added,
such he y¢r.oss- | i1 Y] oli -
SR} U AT, MG AL Y gl B s ity
c@hBiniigt e abliageenunés with @hprntaceated] iwatdepsibid edotiers well known in
coatings. For this purpose, concentrated sugar
theoartyt Siscaregs tsaalls dbe camppsmdtaf hepnyarian 19 Y haylted as tablets,

rahi Cy; [ r i.do I - .
PTG S AP, (OO0 ke, o o
irpebtitn bYS, patet solibeatidaeedor Pamntacawticak prepacationolfvental use can be

m xtures. Dyestuffs orpignents nay be added to the o
obaisted thy embjpiagdbe eghta sERPoMBAs !Wa%rﬁOﬂlfii FEPIS; eptopglly grinding a
! F | i P
SRRGASHECLE P L S0L JBTRLDE DL, 6 WM SRR Mo
ifhdagirbd toSebthin witileth onglyagep tcbrenal Juytalle rexaipientpumeaimaparteular, fillers
talc, polyvinyl pyrrolidone, carboppol gel, )
S %ﬁétlﬁ%fﬁ»éﬁ@“émﬁg%ﬂt?sea%‘ﬂﬁyoé?’ S R gellulpsggyeRarations such

agofolft é}&ﬂﬁyle, maize starch, wheat starch, rice starch, potato starch, gelatin, gum
tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium
carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If desired, disintegrating
agents may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or alginic acid or
a salt thereof such as sodium alginate. Dragee cores are provided with suitable coatings.
For this purpose, concentrated sugar solutions may be used, which may optionally contain
gum arabic, talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium

dioxide, lacquer solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or
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and suitable organic solvents or solvent m xtures.

Dyestuffs or pignments nay be added to the tablets or
wolecageelceoat i ngs for identification or to charpPCT/@s200€006278

di fferent conbi nati ons of active conpound doses.

[0118] Pharmaceutical preparations which can be used .
pigseesits Jay he pddpe 1 dhsrizblet Of SFE6F ERALAEY @fd?enélgﬁcétt‘%?f tg gharacterize

el |l as s seal S e ' .
ol Byl ST SAORAERoAErOLnBE bR, Hhdcduracd e
soRUsHs fridy Gapasddeswhish ment @itiontlhe caotain euimgrade.ems polyvinyl

in adm xture with filler such as |actose, hinders such. .
pyaslidaner earbapol ich/notyethyiie Ehvpeb abd(oR tiniyry dioge, lacquer solutions,

nes| ' . | o

o3RRI FEISRLE AlhoRAREL MRS igBtss ) po i o
thotabRuSRetiaed doatisgsi foakleatifidatjun ds fo sucivtaizefdaffergnioiobehinations of

| iquid paraffin, or |iquid polyethylene glycols. In
ac?wmmnﬂwdgp%i lizers may be added. All formulations

or adpi ni {010 ' Yy it

or LAY SCPhROBIOBHCR-PROA, Ppck bpfesapes b s
Captdiéﬂlsrlhsder @t getitin, bhr@elt asrpafsistaled sapralgs ke of gelafimend ofplasticizer,

tablets or |ozenges _fornmul ated i n conventi opal nner. ,. .
suplp $5.6]y°F8H OB ARPHDL 7LE PSF-DY STRSHIER 467 ST BedsgbatRdients in
adtn%tu%swﬁitﬁl?l?lgf %icP s Sa%togg,ﬁ)iﬁeﬁssﬁﬁfl al BYRAES, @Rd/BF Ribricants such as talc

conveniently delivered in the formof an aerosol spray
orphesesitual ieinatt nod) qptiessiy; sabidizpacHs soit capsubdsuthie agtive compounds

mg{ tég |dtéﬁ|‘ggléfg I%El %Lﬁf%@?#daﬁgg@p%ﬁcf@ slo?s{ll%}% P% ﬁ@iyh%i}‘se }iquid paraffin, or
ﬁcg%‘? ?g@F@S’%&é A5l HRI Ot HRNRm, S@b1H2Es HhBX b 8dMa. OANEHrmulations for

( hi the case of a pressurized aerosol the
ordloslagristinidn shayldie iddbsged ywetdbloformugl pdiningstertionl ve to

deliver a t d 1. Ca I X [ f
e g, TLUP ot i Piea CARMRHISIOT: RTSPEogof nay Haas Ryt ables
oxggchtfrxgést%h‘?}ﬁ%%gqg g&ﬂ}eﬁﬁml fhaRpuder m x of the conmpound

suita wder base such as | actose or starch.
[ 012[0)2¢Mur t Fer adihméstratedbhamhelatiomrike vanpowugs for use according to the
phar maceuti cal conposjtions 1. known in the .
DIBHEAF FCRURT 25%] Oy QRBETeHAhe ST Bkt ATPSR) STy, Prosentation

bRt E@Q&éﬁled ﬁ@ﬂs it & aRBhliEY] dithdeld Ve Yof DUuitalble epropellant, e.g.,
penetrants for these uses are generally known in the
dialilbroddharometbans, c atrichbmpsireethsne or di'p%lpr(a@aﬂugroethane, carbon

diggilldip &2 rogl@:trggi{tﬂi) C gﬁ?sﬂ UI%:{#EE f:a(_t)sg 20|tf gﬁﬁrg}s.sgg?% zlflefg‘aibsgnﬂ %haegéo sggeeunit may be
deg% :f)i&ﬁ% p%gufl(ﬂ%g %ﬂgvé@o aMel Phedeed apbudd. , Céddales TR tartridges of,

. or hydrogels (Mayer et al., i
e.g., gelatin for use in an inhaler or insuffiator may be formulated containing 2 powder mix

of the compound and a suitable powder base such as lactose or starch.

[0121] Further disclosed herein are various pharmaceutical compositions well
known in the pharmaceutical art for uses that include intraocular, intranasal, and
intraauricular delivery. Suitable penetrants for these uses are generally known in the art.
Pharmaceutical compositions for intraocular delivery include aqueous ophthalmic solutions
of the active compounds in water-soluble form, such as eyedrops, or in gellan gum
(Shedden et al, Clin. Ther, 23(3):440-50 (2001)) or hydrogels (Mayer et al.,
Ophthalmologica, 210(2):101-3 (1996)); ophthalmic ointments; ophthalmic suspensions,

such as microparticulates, drug-containing small polymeric particles that are suspended in a
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Opht hal nol ogi cs 210(2):101-3 (1996)); ophthal mic
oi ntments; ophthal m c suspensi ons, such as
woesopese i cul at es, drug-contai ning small pol yPeT/Us2006/006278
particles that are suspended in aliquid carrier medi um
(Joshi, A, J Ccul. Pharnacol, 10(Ié 29-45 (1994)),
ligyighicarries Imgsiiven {&shiil4at -0REH!( Rﬁﬂ'i"étw | 10(1P2%4> (Evib), lipid-soluble

Fxbg rat elEni[ fj’kl‘ml_%i %%: g?’ZogSé‘C[ll’ i %? 4 :ei. 0 ?ﬂ %W(l?-gig 9@?;%)2%%“1 microspheres
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pIIiIIEftS 5)ftd> érﬁ aind mpoefofieabing prefetabtieinahide randnadrobial preservatives and
eservatives _and appropriate dr abi lizers.
P%h 8 cggib%fzﬁﬁ'ml %‘%Wﬁ%e“flf??ﬂ EW%&‘BW dar dptraauricular delivery

1ngﬁ1l:1é ¥ n§15}95| dﬂﬂ%nﬁﬂl%ﬁﬁ%f oY a ﬁt%ﬂ'ﬁ 8 edr0'CdnRbiE 8livents for
aur a

application in the ear. vents or suc
mﬁhmmmlﬁtmmhmonMEMHﬂeggkmmfmuhwaad wat er. [0122] The

I be, fornul at e al N
gg%@g?ﬁ?om$&’§%§§&1§gﬁ% alse 5F %lgnlgrflteé &1 sotal gampositions such as
u‘g) &R %ies %r BetentoR BBl . C%Yeﬁ‘ﬁ‘i‘h% QBﬁ’élenﬁHﬂaﬁl%giéﬁc%ﬁ%ﬁ%r bans such as

ses such as cocoa butter or otRer glycer
aknahdﬁnmwoﬁwrgbmhﬂbéornulatlons descri bed previously,

t he ounds al s rimul ated as a depot
pr ep@ﬁgﬂ onq“ adikifion BHE gcm Ofl%ii‘??ﬁ’fﬂé?q Rfﬁ%loﬂ%ly thg compounds may
21841 menfo?hq%[a@éﬁ %’ odr e &n%%_hlugﬁ Af 0§ &ctin formulatllons may be

subcut aneousl scul arly r y i ntramuscul ar
adnmpsered oy iﬁnplsntaiﬁmr (Box aeRahm]e tshbcmmaspunlyldﬁ mprrinecularly) or by

formul ated. wi.th s nerlc or r ophobi c )
iU S P b5 405 KA enics FHPFa T HBE BepioaBHted with
su@t'ai)])e Riyh & X680 88b1c6R4tBFals @For @}?arﬁ}ﬂ@rab gle u?ﬁ%ﬂ"m in acceptable

derivatives, for exanple, as a sparingly so
oip0k A4 eﬁdlangwmsmplmtﬂscspmmgbjo soldisle darisativiegboe example, as a sparingly
S0|{i)_lmﬁ\egnilceut|cal carrier may be a

[0124] For hydrophobic compounds, a suitable pharmaceutical carrier may be a
cosolvent system comprising benzyl alcohol, a nonpolar surfactant, a water-miscible
organic polymer, and an aqueous phase. A common cosolvent system used is the VPD co-
solvent system, which is a solution of 3% w/v benzyl alcohol, 8% w/v of the nonpolar
surfactant Polysorbate 80™, and 65% w/v polyethylene glycol 300, made up to volume in
absolute ethanol. Naturally, the proportions of a co-solvent system may be varied
considerably without destroying its solubility and toxicity characteristics. Furthermore, the

identity of the co-solvent components may be varied: for example, other low-toxicity
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cosol vent system conprising benzyl al cohol, a nonpol ar
surfactant, a water-m scible organic polyner, and an

waouensephase. A conmon cosol vent syst em usedPCBHUB1086/006278
VPD co- solvent system which is a solution of 3% wyv

benzyl al cohol, 8% w v of the nonpol ar surfactant o
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skibed éd the avbd Bustabiedlkleaset tupsulesmpasndspendingben deln stergchl nature,
yUsi ng a sust ai ned-rel ease system such as ) )
releass per SRERUads AT g easwetks 3 to VR H0b Al hiRensBlipgwndhe chemical

SR AUIG; f\&E; if ti h2YSdit tegies, for protei
SO0 (5ol S0 AR MBI D4Rt e oo
stabidzavnl mknleswmplpyédiose skilled in the art.

Sust ai_ned-re] ease, capsul es y, .dependi ng_qn_their ..
chemHab! nathseats nangsd io b gﬁw&% raCBItaY B heainistered

ugﬁ%tetghfgi\ﬁgés waP Pto @S&e&cyr&ﬁg?&[&hgpﬁﬁggﬁp ‘F@} eﬁw& &uch agents

Iological stability o erapeuti c
nrag dgemtapsabhthdt inanApossineat Adli melebdes pres¢raiim an aqueous solution at the

stabjl.izatiop may be enpl oyed. [0126] Agents intended ..
tiny Llafeﬁem LrBrken A wae@PramdaLﬁt?/ %Wlaj‘}q U ARt &_ﬁs&lposomal
coibitg afeeﬁaﬁ'ﬂb‘t%&emfolnll Iﬂﬂ:oéﬁ@eﬂﬁﬁ 0 8nforedt BAA, Yoedkish Niposomes

In the art. "For exanple, such agents may be
fisaodfiscillatenibiants aré piicentdy dedredrolte thel @8 qytadant. The liposome

an aqueoys .sol ution at.the. time_of .|iposo ormati on
iy S REG DUh GRr P Rt LB ORLe igsBRRo Rl phrgeed s and taken
up ISR} bGP 8ERd A Eanl Oh ReREQI R Bk ﬁ)ﬁﬂbﬁlﬁ%ic organic molecules
external” nicro-environnent and, because i posones fuse
maly bk doreétly avembisteneskintracedlulekliyi ci ently delivered into
the f0e1|2|7] Cyt&ﬂiggna t}]f-alga%)e{l‘éip grs giggnostic agents may be incorporated into the
pharmaceutical compositions. Alternatively or additionally, pharmaceutical compositions
may be combined with other compositions that contain other therapeutic or diagnostic

agents.

Methods of Administration

[0128] The compounds or pharmaceutical compositions may be administered to
the patient by any suitable means. Non-limiting examples of methods of administration

include, among others, (a) administration though oral pathways, which administration
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may be coated with a tissue-specific antibody. The
i posones will be targeted to and taken up sel ectively
whyooblogieeesi red organ. Alternatively, snmall hyPeDphmoe/anc278
organi ¢ nol ecul es may be directly adm ni stered
intracellularly. [0127] Additional therapeutic or
ingluggh @éfnvélstaﬁm B geppulse tathelo gl e@ayntsyrupher other such forms;
c i ti0 er nat r
(lﬁg@ﬁ{ﬁﬂg‘cﬁ% ?Ihoﬁ%c ecar%l ?ZA hVég%Tp%{s&lﬁt Ih% ﬁlISXtﬁg vaginal, intraurethral,

imoebilne (ihtiiunhdml Qirl‘mﬁ'faaﬁﬂfmas: iwhichnginditist: atﬁmrlhauﬂescddhﬁfnstratlon as an
t herapeuti ¢ or diagnostic agents. Methods, of
AQUFRPH PUSPPRNGTH [ B ZBFPTHIOND B® (ke 9T 8% 2 shils ffe ppesitory, salve,
alagaels n t o o}
ofShUI ; ab+lt e ﬁk X%\g&nﬂgﬁaﬁbﬁ \%q e&tfbe é@ﬁ?&:ﬂ‘x{ ﬁ@%\é %Fr@ﬁéﬁtoneally,
irAchrenviuslyr a’ttraniusbmleﬂqudau a@dma@y O1t1hed$ﬂ§1ta1(}a)mtracapsularly, intraspinally,

adm ni st rat t hoygh oral .pat hways
indeperelir %ﬁd’% Kk, craltiag sathsion gvmatdrefcwry,r(db afsipisitation locally such

Lotiod" Iy t

ol B9l 004 8810 i 86, RIS S 8 o v

(er) edmailstlatmgltmmbally, at dea‘m&t dppadpriatenby ﬂmeeu bﬁﬂklll in the art for bringing
|ntrana(? or intraauricular, which admnistration

thefopparad afthe HVSRiieR Inghoopdach Wi YIS S s pensi on, an
oi | yg &QPar quaPrQac%[ltléaﬁ]e cl)fn 88195nsassu?t|a91'é' F}"or ?&ﬁ?ﬁwtmﬂon include
suppository, sa ol nt ne or

cadposiiats velidro thevacave njgeati¢rosarecobiedie an Stmo,unt effective to achieve

' | t ly
ltIF' %&%@3{1‘9}&8&%& Jﬂz{ﬁ #gnt 4 ael[%ﬁ]lou%epw(e% g@rggglﬁfgﬁyscrompounds disclosed
héx@fnr R B ARhd X'dols.cn{vliﬁi 5%1‘! the reﬁtetﬁ%d{ﬂntﬁgt’r tl e ltl’fédllyﬂg of animal,

i nfusion punp del lver adm ni stratlon oca
slcimglsinmn, beipg teatod, aﬂdrtm:phyylcalmhameterleml ofdlie s;&mdﬁlcammal under

area, e.0 y dep ntat| on; |] as (e)
CSRAAGRT Fe s SRearIged Bt isaie dESpeslset B by epend on such
feIctBi@ &s PleighKididt, b&cﬁﬂ%t%&dl@ﬂfml%ﬂ%é?Qfaét&% WiRER @}Hﬁg ?flled in the
t elnventlonlnto contact wth |V|ngt|SSlJe
H@ﬂmhatsewﬂh reedgnizsnPéetictspemBeatlyi 4 tiotapetimally effectlve amount means an

d tratio cl ude co os ti.ons where the active
oot BOuS SlESAEAR ALt oRb Ui B G <P FYrggomy of discase or

pREHEHR blrSivanbe QH’@@ulﬂHétpE’e“iﬁg tl-E‘Qf‘edt h@%l%ﬁﬁﬂfah@ﬁldfya therapeutically
ef fective anount of the conpounds disclosed herein
effentiive rewunkisaveabwhini the campdity 06 thosk ekiflediirethefart, especially in light

t tlon t he e of animal, including human,
glﬁﬁ”ﬁ?é Sgsurg previ I%ﬁlﬁ’s}%lcal characteristics of the
specy(1i3g] an 'A@a{mly BE@Ead9NphAeAEL! QR sk-ﬁth% i‘ﬁotﬁg a?ta hePeful in vivo
tailored to achieve a desired effect, but will depend

demags b he fadmirgstsred sindehe perticdipe mode of @dmnresttatm dvitlatarp depending

ugonndth%tagg rwglgﬁtt and Sm}al\rhnrln% ar} pp%a%s rléétle ,etge ngrtitcglear compounds employed,

and the specific use for which these compounds are employed. The determination of
effective dosage levels, that is the dosage levels necessary to achieve the desired result, can
be accomplished by one skilled in the art using routine pharmacological methods.
Typically, human clinical applications of products are commenced at lower dosage levels,
with dosage level being increased until the desired effect is achieved. Alternatively,
acceptable in vitro studies can be used to establish useful doses and routes of administration
of the compositions identified by the present methods using established pharmacological

methods.
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medi cal arts wll recognize. Mre specifically, a
therapeutically effective anount neans an anount of

wae eovpoersd ef f ective to prevent, alleviate or apPel/Usr0aé/@6278
synptons of disease or prolong the survi vaI of the
subj ect being treated. Det grm nati on, of

t her A&tk i c &R Impodyumea; primak sBidis, B ligafipnyof Hoientipls products are
|
ccﬁqxgﬁrﬁﬁeg fa{ %{ﬁggr cﬁtﬁg e9lb d/?xfldbsﬁ éﬁ&n 'EIEG e%@ﬁ%ﬁﬁlaéhg edifed effect is

eta ed dis osuepr
nd 0dip6t aﬂsewdl br b@vat&asiddz )efmq:tpah@ppealro "Dliee dsdaigk ey 1ange broadly,
in viv osaeto e admni st

th t,
de@ﬁgdl?% é‘P%Hel Cf% aﬁﬁ%%seavdf gagl}ﬁr gti¢ disHon [T wp%.fby dosages may
bAGaGRH MbuYRe '?mEH)%la%?E% aﬂ\@'l@(’ﬂﬁl S eﬁ%%l‘g ﬁegﬁcﬁ% Gtween about

treated, the rtic compou

1 @.(pﬁmrbguarrwl@ aﬂicb il 0 wind/kdy bo e seight nﬁdtmdaswalwedoeagﬂs oy@dbe based and

he determ nation of effective dos
CJ?PE‘“ uRRpethp eWrEace apra ol daepafiepty TR %wdte%has& @@1 in'the art.
r eSU’gOtIBZ]Can Tk?l@ Pqpﬂrﬁtﬁ&% tﬁﬂu@”@f Sclhhﬁﬁl?cgatioﬂ Euhf‘ dBEdge for the

using routine p rnaco ogi cal’ net hods. Typi call
pltaunnmeuubalmam;iosappk |ocf athe ounssentf inyewdcta ae e:homm’em ¢led individual
 ower dosa

osa | evel in N
p}?yﬁ@faéla% d heq th‘f3 h}éatlﬁ%ts? P@’a‘?&?‘? ‘ect>FPs&e I;Fnéé al. 1975, in “The
Plﬂﬁn%(ﬁg%béd%eﬁéls ﬁoﬁ éﬁgﬁﬁ” | Phihti§ Bershy ﬁicg O‘Eﬁéﬂ R&eiSROreference

to establish useful doses and routes of m ni strati on
inoits Blttﬁetyowmbspamm sefbeece fio €. By pt he Emesdm, tie tibsgdenge of the

OB eSS 48 o BRLCRL g e PENAOR (o arioh meke of the

pﬁfeﬁfiy%&y REGHC OTHENSEEL Aby | Be a1 daRAGe deB¥ebBiwdNtore given in
dosage bei ng decreased until the desired effect is no

thlezmgme daineearationsr dayslvasr is enesdadebe fifecieatisntdi kamg@aces Whe;e human

o R BB oR B SRR B R R AR e presen
m@@ﬁﬁﬁl@@llﬁﬁs\é tﬁ&se*%ﬁﬁl‘é% fg@b Qtdoddyelimt Q@ Rk &a Aot d@% and 500%,
ng/ kg body wei ght, erabl bet ween about 100

moiecprotr soky k@wandabmt Brig%l@gd @é&% algheyestablishaddrumaany d%agﬁ Where no

dosa ges 18 d and ul at ed. upon.the sur
hmﬂa GrasEr RizpPaRE: o530 e P, 856 Ty PERLES s Phrmaceutioa
dues,af Eultai)félﬁﬁﬂxan-ra@sagé( a4t vé @r[f@%&cﬁﬁbﬁﬁEDEo%ﬂ B Hfvalues, or other

a m nistration and dosage for the pharnaceuti cal

appoeRet vilbessdasfved Hionp rew@ntoriimvént stishess ah qbfélftelddyetﬁxwy studies
ician in view of the patlent S

d I
a%cpﬁgc%ylc?u ﬁ‘(leg%e Ig}lazs, Fingl et al. 1975, in "The

Phar gﬂggj ogireouRBBéd Sotedl thkh SR tingSphysitlah Gibul® know how to and
her e i ncorporated herein by reference in its

wipi for @rrymaw mﬁerpmt,tqr@djva? adneifhisiretieredyeotodtpxicity oporgay dysfunctions.
X&p rse g tl¥é at’éen?h 3151%{1] %u?cf al‘éo Enow to adjust treatment to higher levels if

the clinical response were not adequate (precluding toxicity). The magnitude of an
administrated dose in the management of the disorder of interest will vary with the severity
of the condition to be treated and to the route of administration. The severity of the
condition may, for example, be evaluated, in part, by standard prognostic evaluation
methods. Further, the dose and perhaps dose frequency, will also vary according to the age,
body weight, and response of the individual patient. A program comparable to that

discussed above may be used in veterinary medicine.
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conposition adm nistered to the patient can be from

about 0.5 to 1000 ng/ kg of the patient's body weight.
wab@odoseye may be a single one or a series of PATMOSING/006278

nore given in the course of one or nore days, as is

needed by the patient. In _instances where hunman _

dos azw4¥or Alayeh b erst dossge il belstarmped qop dee-by-drug basis,
i GRS 0ndh &L @ et d | 1] wse. .

| RS Ao b PRoh R e, OBTEL B0 e 1Sty cosage
répithen forcanSRRY hummmepaticsf maybé,yfobetangse @bardl dads%fadtveen 0.1 mg

250% of the established human dosage. Wiere no_ human

a’a‘gg‘g@oemgsorfléé% g5iive pregedicl, erFabﬂiéb?g‘Wéefb Aee sk 500 mg, e.g. 5 to 200
=46l : h ' ds. ; ' I

G TRl CATRRHEL T BB s of cach
agiiveanpredieapefl logpweat @0V algiesl ) mgepreferanty betweehn 1000 Mg and 60 mg,

in viva studies, as qualified by toxjcity studies and
e #iteé@wlgeweés @ﬁa%%i%dgvmff@af%qo 14 Phdimastisanencepfable salt,
dbiaks hiag Rt Le0H4E0 PIYS bt BP0y & Q%Yﬁblagﬂ’ﬁén?s A composition is

whén to'termnate, interrupt, or adjust adm nis$trati oR
adinmistered dxb di timeoperalagaltetystivehye theanspotitinne oStk \inventien may be

sician . would al sq know t

tt endi ng ph j ust |
s hisEER o3, BORITGRGT VBN PR OPPRCR o ésfeirogt cach active
iﬁ(%?&ﬁeﬂ'ﬂ% @dmu%g gélpﬁﬁﬂ?l WdivRg g0 detston: %Tﬁ%]gyt@ﬁ glkﬁll{ﬂ%he art, in

an adm ni strated dose I n the nanagene

ceffadosifeationd it ntagrimstheonsdaly apgminittér thhecommoends yisclbsed herein in

the condition to be treated and to the route o .
Sl T AR SPRE faerarich §ho ot hatataniiets ‘{?ﬁ%e ipge in order
tLXBTRN 6ly B8 ag%‘x%slﬂ@etlﬁgeaﬂﬂdrt%[atﬂ’y e%gre%i@cn HRLLPHOIRRBLAS In some
eval uation nmethods.” Further, the dose and perhaps dose

efpedjoenisy thewjolipoahdsowitiabey adsingtated fpriaopdrivd afgentilmaly therapy, for
wel hg and.response .of th[ﬁ i ndi vi dual patient. A
e’&%‘gF h2eHs OF BiTe F SO A IYPSYISsed above may be used

i n vei18k) nanyosaBdiamoft bl 3ftdrvAll ERQURNadiNGe £ XRGYidually to provide
dosage w || be determ ned on a drug-by- dr ug basis, in
pleese levglsesf the aetiyegueiciyabhizh icondfiviende dnaigtainhtbe duslateing effects,

can .be de. The dai.l ge.reginen. for an adult
of, iR T Bve St Bisoh GRS s By R sBd fhmpound but cam
boektweaBd Grodn TDviRidddatd 0D a9 InebRcdty 36 abMbvd 3NABICeRtl depend on
preferably between 1 ng and 500 ng, e.g. 5 to 200 ny.

ingiivigudh eharaqtpradicarand sutael idminisiratiou stowense,HRIHE asmys or bioassays
cin terl%rgg%cgl ar 'dé)slﬁ of eacht_%ct i ve ingredi ent of

CTAEEN "OLTTHE® BAH A 65 Ry e HPEf er abl y between 0.1 ng
and fA36p, Ddbagel tr@erd¢fls Mhah S aldsethe NettA®RRY Ofsing MEC  value.
adm ni stration of a pharmaceutically acceptable salt,

Caowagjéensraljould beatduinistesel asing hee régimen ydgeh nhdintgmseplasma levels
at?JU%C}Hé W%r {(5160%05@3 B3 it11njle? ?Jre;férably between 30-90% and most preferably
between 50-90%.

[0137] In cases of local administration or selective uptake, the effective local
concentration of the drug may not be related to plasma concentration.

[0138] The amount of composition administered will, of course, be dependent
on the subject being treated, on the subject’s weight, the severity of the affliction, the
manner of administration and the judgment of the prescribing physician.

[0139] Compounds disclosed herein can be evaluated for efficacy and toxicity

using known methods. For example, the toxicology of a particular compound, or of a
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adm nistered 1 to 4 tinmes per day. Alternatively the
conpositions of the invention may be adm ni stered by
W@ 0vbiogmeeus i ntravenous i nfusion, preferably aPCHUSIS&006278
of each active ingredient up to 1000 ng per day. As
i be understogod by those of skill in the art, in
S&Sﬁ & nhe j qamaouBds ﬁh@rlﬁefeﬁenn@@@ggadr jlojesien dmiani s eptablished by

t (o
S5, PP 56 S ELI B, A1 SRy
homagecdinling: d&he trasulf beetidhvalidicamad (ﬁ@rlﬁﬁ&buﬁé yf tdkﬁaaﬁy in animals,

part|cularly aggressi ve di seases or_ infections.

iR 1207¢ SRESLEG o MBS Alterpativedyrithe éqwedof particular

i r
cf)l‘ﬁg Lﬁqgrfg %m%l? gmﬂfal H@ﬁ@l Eﬂéﬂ E éﬁlge? E@ggﬁb&% ﬁ% rﬁaéf bedetermined
using lhnbwarlﬂetlwﬂser'\]?m effﬁycybef agpuetizpg comgowidmal Ibg dstablished using

|de evels of the active noiety which are
S r&?%ﬁtze csnﬁ}aq%t Hh FKé W an%h?%g agipyab giaglelsopr human clinical
18 ﬁ@éogﬁueg% W¥Fo ﬁﬁﬁg@ Q&fs@fdr% cilelé]? 8%&%4& including but
vary for each conmpound but can be est mat e
nwi imged &t eancBp sagesyasvate siksanse, tol aa:rtuue\tmlmine dyEGnatidnl Similarly,

depe on i d|V|duaI har a terls n out e of
a E{ Hfs’t“}l‘é‘la JSoRmax, &p us L‘C e%lté‘ %Pa"éﬁ %é%%eé%lgalﬁ 4, treat such
cORiHSR WHerg&ﬁe%ﬁH}; 9 ?ncf?fe?t% 'ﬂ’reeéﬁié g PP Skilkd gxr%i@ln can be guided
Dosage i ntervals ¢an al so e t erm ned usi ng
by teudate Chilp asito chorse sh eprdpiiee anbdeln dedeparetirouts (l’fgdmlnlstl‘atlon and

[ mhlc mai nt.ai.n l.asma | evel s above the
e 0L SO GPHE S (B LRR 5Dy e ads e sdficacy of o
c@@@&nﬂhgmﬁﬁﬁggy bet ween 50- 90% [0137] hi cases of
| ocal adm nistration or selective uptake, the

ef f e¢@li40E | cBwl caprsions atdyoif ddsiredebedpragenialyinnopadbeor dispenser
drelatgd toﬂPIa ma concentrat|8 L8138] The .a .of . di
D Bieb B SHIATR St 8 WISt Go%9es T cenipua s tenineredient,
TAE phélemay Bhr@&hmbRi d’bﬂlﬂrfsg ateed or Phstid i 'éﬁ’dheé‘sta Blis& B » The pack
the severity of the affliction, the manner of
ondisperisst dameomaaﬂvd apmnpm@hglnlanms@mcttohe four mmsbm@ The pack or

hysi ci an. O 3 dIS | osed here
RSB 5y DM oA At BEPE TSR RABARE comainer in form
pfetMeds by Fer g@eam@éleal age%cy %gﬁ@h@gyth@fmanmétwec WAl or sale of
conmpound, or of asubset of the conpounds, shari ng

pb@maawiiw@hewilmél natige é¢ reflctiveagf prewd Al the hle@hcmpf the form of the

RN NI —

a?ﬂi@vé’cﬂ?“ﬂh%fﬁj S’fFo%bllcélHd Prig natni@E@atRint B pRE@HGh d¥i8s Odr the approved
oXlI CI In ani mal s
product 1ns?3/rt Compos1t10ns comprising a compound of the invention formulated in a

compatible pharmaceutical carrier may also be prepared, placed in an appropriate container,

and labeled for treatment of an indicated condition.

EXAMPLES
Example 1 — Fermentation of NPS-008920

[0141] Strain NPS008920 was grown in a 40 ml tube containing 10 ml of seed
medium consisting of the following per liter of sea water: starch, 10 g; yeast extract, 4 g;
and peptone, 2 g. The culture was allowed to incubate for 3 days at 28 degree C on a rotary

shaker operating at 250 rpm. The vegetative culture was mixed with 2 ml of cryoprotective
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such as mammal s, or nore specifically, humans.

Alternatively, the toxicity of particular conpounds in
wa@pooatpresd nodel, such as mce, rats, rabbits, POF/US2006/006278

nonkeys, nay be deternined usi ng known nethods ~The

50 ]]]Z)ﬂ %%g%vof c% & lé”grg%p ﬂ% Egeigg%ﬁc? S St pr ggx%ons of this

mitBkE ol trﬁﬁ_feﬁ‘éh toTRe8le%r dyo%EmG YR 1 Gl 1hf‘éaf>§'é1t}1) r 'l‘ﬁé Vegetative cultures
Recogni zed in vitro nodel's exist for nearly every

soobtaseedofere fmain andrstorpdhel -§ddegredGt not | i m t ed to

Gy ot or S el et SRR B8 ARG o dbPS Lyl of the
crpreseRdtive ceBied kd ah1@f Bﬂ CezY &fnta@xhﬁ@ 1@@' =l to@ ster@@keed medium

such conditions. Wen selecting a nodel to determ ne
hagihgithetame qomeposition |ae theaaboie afhesaed belhga ivche dndupatethet 28 degrees C

23535 Bk FRERG AR LD BBy SR e v

indUUaReH itd b€ 800 il ifabls e@t&ﬂccﬁit.ﬁﬁln@q 0o %ﬁ%ftﬂ% fed ﬁfeﬂhﬂ? The second
the efficacy of a coqgoun i n humans. [0140] The

Se%%@lsﬁswmsnwhyted Pf2&idegirecs d; fd Qe sentredn shaberpm@t@tmg at 250
or ser de whi ch tain one
osglé’ég i rrrsnl ¢ %:111 & Merg e %% 'érel‘?ﬁagsrlélaf‘g?\tl@gnﬁtﬂ i ploduction
memaﬁh HRngf e sexatPhPosiasPoF S §8l ahedimpPl Bt predhioh, culture was
such as a blister pack. The pack or dispenser device

ingyhytep @t a& dersarsi Ed Shdays @@taﬂ(@éﬂi]’ olaker eperafing #i2>0rrami ohhe culture
anled a
B0 Bhralted BT B Rl CFRCHRAS) R el facuo.
prescri bed by a governnental agency regul atl ng the
nanufacture use or sale of phar maceutical s, which
Py 0 Qb eip0f Feymulae VAgah YW of t he
for the fo r \vVe j
a dm nl S  at ’Il“lgé;] %Q@uchﬂgmég orft g@g,ﬁg@’zo obtamke):d 3nd described in
Exlamip®d 1 ngs aigpulosteid MyOHN @9 bhiFandiafpdtednial 950 Ubaliquots (19 mg each) on
Adm ni stration for prescription drugs, or the approved
PIERAEAYE Fevierrsd Phaseé?r% yfipg BW@EWB |°§1141§°%§1 conmpound of
the invention fornulated in a conpatible
phar maceutical carrier may al so be prepared, placed in
an @phmapri ate contAersarm CaBHI abel ed for treatnment of
an indicated condition. EXAMPLES Exanple 1 -
Fer POREBNGSH of NP§5(99879§1)HF’(91121] Strai n NPS008920 was
gropiyu e 40 nl tyhe containing 10 nl of seed medi um
consisting of the following per liter of sea water:
st aDetectid® g; yeastUekwlact, 4 g;

Solvent: 20% ACN/H,0 to 80% ACN/H0 in 12 min; 80% to 100%
ACN/H,0 in 1 min then 9 min at 100% ACN

[0144] Two compounds were well separated using the above conditions. One
compound (identified as the compound of formula VI) eluted at 21 minutes. The second
compound (identified as the compound of formula VII) eluted at 23 minutes. These
compounds were further purified by reversed phase semi-preparative HPLC using the

following conditions:

Column: Hamilton 10um PRP-1 (Polymeric Reversed Phase)
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and peptone, 2 g. The culture was allowed to incubate
for 3 days at 28 degree C on a rotary shaker operating
w@eodb9ies6pm The vegetative culture was m xed PET/OSR06r006278

of cryoprotectivesolution consisting of 500 g glycerol

per liter of deionized water. 1.5 m portions of this

m xt DIBEREANS: t r ansf &7 FBCGK 1OmEr i | e cryogeni ¢ tube

(1. 8pfly gppacity). flllg/ﬁ{elget ative cultures so obtained
were frozen and store -80 degree C. [0142] Seed

cul t Derecti@s preparedIVbDAﬂ)ansferrl ng tvvo 1.5 mM of the
cryo reservat|ve cultures to a fl ask cont ai ni

100 wPlveHt: sterile s@é%ﬁl?%dﬁdﬂfw/ﬁbot%egos@%@N H,0 in ngm 80%
conposition as the gp /&Aﬁflnflle@ﬂq&l%tw'ﬁlﬁn‘éfiSOO% ACN.

i ncubated at 28 degrees on a

shaker operating at 250 rpm Five m of this seed

NS |nocul te into nine 500 M fl asks each
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t he gr oduc |on di um having the sane conp05|t| on of

gt © FHEIH MG 1o Wesh t. ewbite Loipls dnsecti B4tdsaree C on a
y {

R e

sution eorsistihg etf HOD gglgtadleper The exdda@dtedvastedtd gidld o final glycerol

Purifi ct on to Cbtain npounds of
C‘é@ﬁﬁ%ﬁg’e ‘%j%z{?rdlz el q%di%':s,] ’rﬂ% TR e WERe: tFaps eﬂ(@é e gtegle cryogenic
bt
tlg{es(g"gﬁggg%%%% "Fﬂen@%eﬁﬁv«g@lﬁ %asﬁf)g%léte g’xgésgo mn"@ﬁ stored at -80

d%rﬁquots (19 ngy each) on preparative reversed phase

HPLC SI g the . foll owi ng conditions: Colum: Ace um
C18- SBnQUIES Wi (PIDAnPY DTEIGRGL 590 115155 ml of the

1)‘20 f&&v@?\tee&ﬂhﬁ’& toYY 1000n59layvie QBnta%%WnﬂZ@ ts@n% s@ed medium
Oin 12 mn; 80%to 100% A

heNing &Ie Sﬁ@ﬁ%mﬁhblilﬁll 43the Bhovec dﬁm@cﬂjwlm wasvgichibated at 28 degrees C

t ed b on i ons.
TR Bt e g D o B0 o DRt e va
inbcBlaf¥atif® niddS0SAE AR egdmm@lnﬁg demid bf 8- 88 Itne&aum The second
conpound of formula VII) eluted at 23 m nutes. These

seed cultures were incubated at 28 degrees C for 2 days on a rotary shaker operating at 250

rpm. Five to six ml each of the second seed culture was inoculated into the production
medium having the same composition of the seed medium. The production culture was
incubated at 28 degree C for 5 days on a rotary shaker operating at 250 rpm. The culture

broth (10L) was extracted with 10 liters of ethyl acetate. The extract was dried in vacuo.

Example 4 — Purification to Obtain the Compound of Formula VIII
[0147] The crude extract (1.2 g) of NPS008920 obtained as described in
Example 3 was dissolved in water (100 mL) and extracted with hexane (3x100 mL). The

combined organic layer was concentrated to yield about 570 mg of Formula VI enriched
material which was purified by preparative scale reversed phase HPLC using the following

conditions (~ 50 mg per injection).
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conmpounds were further purified by reversed phase

sem - preparative HPLC using the foll ow ng conditions:
w@doaomeeHani | t on | Gum PRP-1 ( Pol yreri ¢ Rever sedI/US2006/006278

Phase) Di mensions: 25 cmx 10 mmID Flow rate: 3 m/mn

Detection: UV DAD Sol vent: G adient of 40%ACN H20O to

80AENUBD i n 8 ni nAc8OW® 618889% ACN in 1 nin then 15

m n 9% ACN. Ex - ment ati on of

NPS- 98@%%804%0145] s??gﬁ‘%fp%‘gggzo was grown in a 100

m  f Fleskraont ai ni ng14.8Gnlkhinof seed nedi um consi sting

of the followng per liter of sea water: starch, 10 g;

yeasPeE&9mhct , 4 g; UahBAbbptone, 2 g. The culture was

allo 0 incubate r t . :

r ot a?@qg télker oper atsf)%gAgthgg(g t?plr(r)\%%r%‘gg\\ﬁlglgeltga [ \igﬂlen 13 min at

cul ture was m xed wil00t%cYGMpr ot ecti ve sol ution

consi sting of 500 g glycerol per liter of deionized

water to yield a final glycerol concentration of 10%

1.5 rei 14S 11 r S T

st or 11208y yoane AhphgiSo I VIR Bulb SSUREE 4% b as o mivo
cympetst Tis conlppunesras furthbt purifeed byereeerksdopiene pregaatiod HBRLC using

at_ -80. degree C. [0146] Seed culture was prepared by
t}%erfSH%‘f’l%‘ﬁrcgﬁg‘“f’%W&h é‘fl??re”é@lﬁ’ﬁ‘@ S¥'8pr eser vat i ve

cultures to a 100 m flask containing 100 m of

sterile seed nmedi um having the same conposition as the
. above€oluiine seed cul Auveé wa€18kHubat ed at 28 degrees C

for 3.days on a rotary shaker erating at 250 rpm
Fi veﬁiﬁie%fontghi s seegl15 EM% ’é‘%\ﬁg i nocul ated into nine

500 fiywfhasks each ¢@Btalpi,Nng 100 M of the seed
medi um The second seed cultures were i ncubated at 28

degrPBetsct®: or 2 day§VoDBAD rotary shaker operating at

cul t 508 Rias T nocul st MRDSTRRY tr S RO RS tard2 min: 80% 1

havi ng the sanme conmpes), N&asef,0l e HEEHeB N T 10086 MecOH
production culture was incubated at 28 degree C for 5

day sTampure compeyndsiidfkenulo Vall sitas alptelt at 2BGutrlBrh mikhe
culture broth (10L) was extracted with 10 liters of
ethyl acetate. The extract was dried in vacuo. Exanple

E%???Blgjlfﬂeﬁﬁﬁﬁ&fbfttﬁe EbiBbihd drerdRERaKNd of Formul a
The compound of formula IX was obtained by adding pH 7.4 buffer (2 mL) into a

solution of the compound of formula XIII (4.2 mg) in acetonitrile and letting it stand at
room temperature for about 4 days. The acetonitrile was removed by rotavap and the
remaining aqueous layer was extracted with methyle chloride (3x20 mL). The combined

organic layer was concentrated to yield the compound of formula IX (3.2 mg).

Example 6 — Structural Characterization

[0149] The compounds of Formulas VI, VII, VIII, and IX were characterized as

follows:

[0150]  Formula VI: [o]*'% -30.99 (¢ 0.0002, MeOH); UV (MeOH) Amax 310
(22,700), 253 (9,100) nm; UV (Acetonitrile/H,0) Amax 310, 255 nm. HRESIMS m/z
322.2372 [M+H] Acac C19H3,NO; (322.2382) = 3.3 ppm.
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[0147] The crude extract (1.2 g) of NPS008920 obtai ned

as described in Exanple 3 was dissolved in water (100
workgocamdeext ract ed wi th hexane (3x100 nli). ThePcDIbioneas278

organi c |l ayer was concentrated to yield about 570 ng
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[0149] The conpounds of Formulas VI, VII, VIII, and I X
were characterized as follows: [0150] Fornula Vi:

wO ajogio2ie» - 30. 99 (c 0.0002, MeOH); W (MeOH) | PerUSH06/006278
(e 22,700), 253 (9,100) nm WV (Acetonitrile/H 20)
| pax 310, 255 nm HRES| MBS iz 322. 2
chs %Eﬂéﬁo%gé@%@ﬁ 313to vmfs&qstabiﬂ[ﬁﬁ fgr ‘@vqmulwl VI and
(Acetonitrile/H20 | nmax 31 5 nm HRESIM niz
336 2527 [ MtH] Dcak C20I—B4I\I(§§§'§336. 2539) = 3.5 ppm
[0152] Forrmula VIII: W (Acetontrile/H 20 | max 310,

m z 308.2234 [ MrH Dcaic CL8H30NCS
nggépzzlié‘iRMigs ‘Hg?ﬁs[mss] E:orrtﬂula ?Ixc w

(Amar onitrilelH20 \ Lmax. 245 nm L RESINS M.z 340
[ MrH . [0154]Formula/®Iand 13C NVR was cdimtouote ¥ n

or der DMS@lIdgci dat e t he GbClyct ures of theCbaly
P&OTHR G dilt, ﬂlﬁ) r esullist., aﬂmt Fpgicated f*ﬂgﬂta%tﬁtsﬂﬁﬁ and

the a;clmama s were made-as illustrated in_the
sfoljd 8%""1?1%@4’7*%%”%59 (1 lay A4 % ghe 4daqub cgioﬁ‘i 7.0
1-9e wa's not est [
3,For i ’ I, VI | an ‘5Tabl e 1. Assi gnment s.
Fo P* ¥or mul a b?d6 cDd 3 "Bos *dH
S nt208 gl Pt/ GHz) A YM3L brt i o 0 %0%) ZH*EHM\?

6’mul 443 3H; pi) 5 4 ggl. 1@442%@1 4.7, 6. 6444 5Z;H,|mi dd, 4. 4,
77.0.26 88, b4, dd, 4.4262Hni' 5.28 | H26 BL18 I H s
$°5. 1729 BH,8a 3' 5. 98 1.26 2Bt us 5.87 | Hl.d% ZH5n86 | H, br
9’s §.22208c2H, br t,1.239nd0 3H, br 1123 721§ . 09 2H, br
¢, 172662§I ca- 43 2H md4d2H m 1. 44{:?6'"21&@& 1.25 2H,

1182 olg@8r2ke.dn 1. 26 @bk 3M ¢ 7.0 0.85 3H,t,7.0
12> 2.1 3H,brs 2.15 3H, brs 2.14 3H, brs
1”7 171 1H,m 1.79 1H, m 1.77 1H, m
1.84 1H, m 1.96 1H, m 194 1H,m
27 131 2H, ca 1.40 2H, m 142 2H,m
37 130 2H, ca 136 2H, m 128 2H,m
47 0.87 3H,t, 6.6 0.90 3H,1t, 7.0 128 2H,m
57 e 0.86 3H,t,7.0

* Oy values referenced to internal solvent for DMSO-dg at 2.50 ppm
#* O values referenced to internal solvent for CDCl; at 7.24 ppm

Table 2. "H NMR Assignments.

Formula VIII Formula IX
CDCl3 CDCl;
Pos "8y int., mult, J (Hz) *Syint., mult, J (Hz)
5 4.59 1H,dd, 4.4,7.0 5.24 1H, dd, 3.8, 8.5
1’ 5.18 1H,s 3.56 1H, 4, 16.4
3.67 1H,4d,16.4
3 587 1H,brs 6.02 1H, brs
5 210 3H,brt, 7.6 2.15 2H,brt, 7.6
6° 144 2H, m 1.46 2H, m
77 128 2H,m 1.26 2H, m
8 124 2H,m 1.26 2H, m
9 127 2H,m 1.23 2H,m

10> 0.86 3H,t,7.0 1.26 2H, m
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8 1.256 2H5 ca 1.26 2H, m1.26 2H m9 1.25 2H, ca
1.23 2H m1.23 2H m10' 1.28 2H, ca 1.26 2H, m 1. 26
WQRHoo91b89 0.86 3H, t, 6.6 0.87 3H, t, 7.0 0. 8BCBHS2006/006278
7.0 12" 2.11 3H5br s 2.15 3H, br s 2.14 3H, br s 1"
1.72 IH m1.79 1H m1.77 IH m1.84 IH m1.96 IH m
11, 94+ H-—m 2" 1.31 2H, &8 BH0, 2% m 1.42 2H, m 3"
121. 200 2BH, bias 1. 36 2H, mZ_IQQHZIHISm 4" 0.87 3H, t, 6.6
1'0. 9078BHH, 1y, 7.0 1.28 2H.8nHBL,M.86 3H, t, 7.0 d val ues
refilggensedh to i nternal 596 vigtmfor DMSO-dg at 2.50 ppm
2»* H.aabpes, ref erenced tp34rm§rlﬂal solvent for CDC 3 at
30l 2143509@ ble 2. 1H NMz qﬂﬂrr?nts Formula VI ||
4,,Forom}a @Hi (EPO 3 CDd QEEO%I mult, J (Hz) *d

i nt. J (Hz) 5 4. dd, 4.4, 7.0 5.24 |H,

* qigvauey re@r%rpeCI fasipieraal golgent fpy CREL@t8:240P0) 3H, br t
7.6 2.15 2H, brt, 7.6 6' 1.44 2HmM1.46 2H, mT 1.28
TaMe 3n1°C B Mssigni@ents. 24 2H5m 1.26 2H, m 9' 1.27 2H5m
1.23 2H, m10' 0.86 3H, t, 7.0 1.26 2H, mill' 0.87 3H,

t, 7.0 12" 2. Ipordkklabvy s 2. 15 3HFobPmusa VII

Pos & multin DMSO 8¢ multin CDCl; 8¢ multin CDCls

2 165.3 s 166.7 s 166.5 s
4 173.8 s 173.7 s 173.6 s
5 77.6 d 78.6 d 78.6d
v 83.6d 84.0d 84.0d
2’ 187.9 s 189.4 s 189.4 s
3 124.6 d 124.3 d 124.3d
4 155.4 s 157.7 s 157.7 s
5 40.4 1 4151 4141
6’ 27.0t 2761 2761
7 28.4t 29.1 t° 29.1t¢
8’ 28.6t 292 t° 29.7 ¢
o 31.1t 31.8t 31.7t
10° 220t 22,61 2261t
11° 13.9q 14.1q 14.0q
12° 184 q 19.2 g 19.1q
1” 299t 30.8t 31.0t
2” 25.6t 262t 237t
3” 21.61 222t 312t
47 13.6 q 137t 2231
U 13.9q

* 8¢ values referenced to internal solvent for DMSO-d; at 39.50 ppm

*% ¢ values referenced to internal solvent for CDCl; at 77.00 ppm (some values obtained
through HMBC and HMQC)
¢ may be interchangeable

Table 4. °C NMR Assignments.

Formula VIII Formula IX
Pos 8¢ multin CDCls 8¢ mult in CDCls
2 166.6 s 166.6 s
4 173.7 s 172.8 s
5 78.6 d 743 d
1’ 84.1d 503t
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1" 1.79 1H m1.82 IH m1.96 1H m1.96 IH m2" 1. 41
2H m1.34 TA, m3" 1.35 2H m1.31 2H m4" 0.90 3H,
w0 2006/0016609 88 3H, t, 7.0 * d val ues referenced POT/US2006/006278
internal solvent for CDA 3 at 7.24 ppm Table 3. 113C
NMR Assignnments. Fornula VI Fornmula VIl Pos dc nult in
2DVBO dcl8hA® in cDA 3 dc nmult inl¥HEs3 2 165.3 s
3166. 7 sl2Hebd5 s 4 173.8 s 173.7 sl1Ar8d 6 s 5 77.6 d
478.6 d ™. Bsd r 83.6 d 84.0 d 84. ®492' 187.9 s 189.4
53 189.4 8.3t 124.6 d 124.3 d 124.341054' 155.4 s 157.7
65 157. 7 bt 40.4 1 41.5t 41.4 1 $7527.0t 27.6 t
2761T8 w4t 291te291td829?§=6t 29.2 te 29.7

8td 9 3 31.8 t 31.7 t 10° 22.53522.6 t 22.6 t
oL’ q%§4 1q14.0q 12' 18.4 gz § 2 q 19.1 q 1"

9 9 t t 31.0t 2" 25.6 t 26. 713" 21.6t
2 2t Q4 4" 13.6 q 13.7 t 22. )
_______ 14.0q
12’ 19.1q 20.0q
1 30.8 t 31.2t
2” 26.1t 27.2t
3” 222t 2231
47 13.7q 13.9¢°

*# §c values referenced to internal solvent for CDCl; at 77.00 ppm
*® may be interchangeable

Example 7 — Growth inhibition of murine melanoma, B16-F10 cells

[0155] B16-F10 (ATCC; CRL-6475) a murine melanoma cell line was
maintained in complete Dulbecco’s Modification of Eagle’s Medium (DMEM) (DMEM
supplemented with 10% (v/v) Fetal bovine serum, 2 mM glutamine, 10 mM HEPES and

Penicillin/Streptomycin at 100 IU/ml and 100ug/m] respectively). The cells were cultured
in an incubator at 37°C in 5% CO, and 95% humidified air.

[0156] For cell growth inhibition assays, B16-F10 cells were seeded at 1.25x10°
cells/ well in 90ul complete media into Corning 3904 black-walled, clear-bottom tissue
culture plates and the plates were incubated overnight to allow cells to establish and enter
log phase growth. 20mM stock solutions of formula VI were prepared in 100% DMSO.
10X concentrated serial dilutions of formula VI were prepared in complete media. Ten ul
volumes of the serial dilutions were added to the test wells in triplicate resulting in final
concentrations ranging from 20 uM to 6.32 nM. The plates were returned to the incubator
for 48 hours. The final concentration of DMSO was 0.25% in all samples.

[0157] Following 48 hours of drug exposure, 10ul of 0.2mg/ml resazurin
(obtained from Sigma-Aldrich Chemical Co.) in Mg®*, Ca®" free phosphate buffered saline
was added to each well and the plates were returned to the incubator for 3-6 hours. Since
living cells metabolize Resazurin, the fluorescence of the reduction product of Resazurin

was measured using a Fusion microplate fluorometer (Packard Bioscience) with Aqx = 535
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5" 13.9 q * dc values referenced to internal sol vent
for DMSO-d at 39.50 ppm ** dc val ues referenced to
WO paoeonmsh9 sol vent for CDCl 3 at 77. 00 ppm ( SONMBCT/HB2066006278

obt ai ned t hrough HVBC and HMQC) U 6may be

I nt erchangeabl e Table 4. 13C NMR Assi gnnents. Fornul a

er hﬂd Eqr=ns80anrh Xilfeess Résazmih tlyé m eehm3vidouitdlts was L@@Cto determine
166.6 s 166.6 s 4 17 % %%855786d74}

t],ae g@kgr%mg,ow@c}@ ap ggbtaa%edl amdghe deja ey alh expernenta dzvej}s The data
. . 0,

v%gg é‘%{rﬁiléz@é 8 fﬁgf’avgr%ésﬁll&&%@e teaotgt,he 2£118 tfea%%\gltfti rfl{eocha + 0.25%

OMSO @02%. &lit graddih) adtd EC514raI‘meq (xhé.ﬁruglﬁ)n]:erqraﬁ@n&t qvhidh 50% of the

30.8t 31.2t 2" 26.| % % c1223t
maximaly ohsgrepdggrowth 1nhlb1t1on is estab ished) were determined using a standard
sigmoidal dose response curve fitting algorithm (XLfit 3.0, ID Business Solutions Ltd).
[0158] The data in Table 5 summarize the mean growth inhibitory effects of the

compound of formula VI against the murine melanoma, B16-F10 cell line.

Table 5. ECsg values of formula V against B16-F10 cells.
FORMULA VI B16-F10
ECso (uM) 6.0+2.6%*

* data presented as mean * standard deviation of three independent experiments

[0159] The ECsp value indicates that the compound of formula VI inhibits the
growth of B16-F10 tumor cells.

Example 8§ — Antimicrobial Assays

[0160] Minimum inhibitory concentrations (MICs) were determined according
to the National Committee for Clinical Laboratory Standards (NCCLS) susceptibility test
guideline M7-A5 (Ferraro, M. 2001 Methods for Dilution Antimicrobial Susceptibility
Tests for Bacteria that Grow Aerobically; Approved Standard (NCCLS). National
Committee for Clinical Laboratory Standards (NCCLS), Villanova, which is incorporated
herein by reference in its entirety). The compound of formula VI was tested in DMSO
while the compound of formula VII was tested in aqueous MeOH. Antimicrobial data for
the compounds of formulae VI and VII are shown in Table 6. The compound of formulae
VIII and IX were tested in DMSO. Antimicrobial data for the compounds of formulae VIII
and IX are shown in Table 7.

Table 6. Antimicrobial data.

MIC (pg/mi)
Organism
Formula VI Formula Vil
Staphylococcus aureus — MSSA 0.88 6
Staphylococcus aureus — MRSA 1.04 1.5
S. epi. 700578 0.54 1.25
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[0158] The data in Table 5 sumrari ze the nmean growth
inhibitory effects of the conpound of fornmula VI
W@ag@b/0ste6d he nurine nel anonma, B16-F10 cel |l |i neCT/Tsi0&006278
5. EC50 val ues of formula V agai nst B16-F10 cells.
FORMULA VI B16-F10 EC50 (mM 6.0 + 2.6 * * data
wHageRliceOdARSEDEAN + standard deviation of three
I ndependent experinents [0159] The EC50 _val ue
i ndi dat es 4 ¢ampauind hewag digrruehurg ofrfamalaver {mhi bits the
grow h of B16-F10 tunor ceIRh-s. Exanpl g 8" Anti m crobi al
Assays [0160] M ni mum i nhi byt ory cor]Bent rations (M GCs)
were determned according tg rhe~National Committee
for dinical Laboratoryg8t ards k)
susceptibility test guideling, M/-A5 (Ferraro, M 2001
Met hods for Dilution Antim crbrak, Susceptibility
Tests for Bacteria that G ow AerobNcal | y; Approved
Standard (NCCLS). National RYommitte@® for i nical
Laboratory Standards (NCCLS), @Yi |l | anova, which is
i ncorporated herein by reference inits entirety). The
compound of forrmula VI was tested in DVSO while the
conpound of formula VII was tested i ngaqueous MeOH.
Antim crobial data for tigé conp ds ,0f formul ae Vi
and VII are shown in Table % "The pound of formul ae

VIE and | X were tested in Ant i|mTRAbi al data for
the conpounds of formulae VIl and I|X are shown in
Table 7. Table 6. Antim crobjMl Jable 7

Antim crobial data. [0161],The of fornul as
VI, VII, and VIIl were sh to possess anti-bacteri al

activity versus the G am positi\m)m croorgani sns
tested and were al so weakly active against the
Gram negati ve m croorgani sm Haenophi | us

i nfluenzae. T 1S CLA ; . havi ng
at“ﬁé’hg?’?a(%‘t‘%(i\g‘ﬁﬁg‘fceptoar r?uﬁag@?r %?dﬁué:s ﬂiz:e\f%?’p aér}%gbeut ically
accept abl er'Sald B” ofe Rpattliosldohal ehbreinier ef R} ail RAds KRmolecular

are separately selected, wherein one of Rand Ris a
nol eclidgament haging e sravtepifrends (et ure of fornul a

(r,

RB RQ R10 R‘I 1

R6

(an
Z is selected from the group consisting of O, S, and NRS;

RS and R7 are separately selected from the group consisting of hydrogen;
halogen; mono-substituted, poly-substituted or unsubstituted, straight or branched
chain variants of the following residues: Ci-Cyq alkyl, C2-Coy alkenyl, or C;-Cas
alkynyl; acyl; acyloxy; alkyloxycarbonyloxy; aryloxycarbonyloxy; cycloalkyl;
cycloalkenyl; alkoxy; cycloalkoxy; aryl; heteroaryl; heterocycloalkyl; ester;

arylalkoxy carbonyl; alkoxy carbonylacyl; amino; aminocarbonyl; amide;
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(I'l) Zis selected fromthe group consisting of O S,

and NR5; R and R7 are separately selected fromthe
w@e@apowensi sti ng of hydrogen; hal ogen; PCT/US2006/006278

nono- substituted, poly-substituted or unsubstituted,

strai ght or branched chain variants of the foll ow ng

resi chmeisocafbon@&d&yahiﬁyol; azi@or p]%y]alliyérw(b/, aldmltlﬁo @RAthio; oxysulfonyl;
al ky

l: | | k b
oy o b Sy o lnaled %ﬁ%@%}%ﬁ i henates e
cycl oal koxys, par gha hgter od% ¥t ﬁ&&%@ﬁ@ﬁé@l%lﬂ+ group consisting of

ester; aryl al koxy ’car bonyl ; émloxy car bonyl acy
amn dxydmgemoh}mgmn ydonoanbsﬂmtadn e arﬁsmuyédomyunsnbsttmuad, straight or

d d al kyl th | ¢ hi o;
oy s TR P s ok i biiovthe HhelRisde e alivlcge- Cas allensl, or
| ncl udlog pﬂkyﬁ)ﬂal aggnakedod). kyzhkylgggycm%%nylg;w) ﬁﬁ%x?@arbonyloxy,

1 are separately sel ecteﬁﬂ fromthe ¢group consisting

hydr ayeloalkiihl co'gh»atkemin elloups tydi@ﬂiladgy pofly hstetrmtyls hel‘enbcycloalkyl
or unsubstitute ghﬁ or branched chain varlané

of t I Formilithy PRbIRleaoly BBIRGR aress noGRbohyl amide;
al ke%mo&[bo%l‘o@?dfnﬁﬂokﬁﬂﬂb plRgyl; ThyBfokl OXlkilthio; arylthio; oxysulfonyl;
al kyl oxycar bonyl oxy; aryloxycarbonyloxy, cycl oal kyl :

cycl aarboelmy Icyanat lenst yhalegephtod | dlgs yincladiple; pdighadogeanted ; alkyl; or are
hetero a%k ; ester aryl al koxy carbonyl ; al koxy
car bd 8’ s no an1nocarbony| am de;

amn OC ar b%}d' B YremlaintiﬁgJ sutR@tees op h@nyﬂd RAYIArLi¥ied from the group
al kyl thio; arylthio; oxysul fonyl; carboxy; cyano; and

hal ogensistén alof(ylh}’dmﬂeul,dl hglogal; yhabmgelﬂatl’@lde | kyolly-swhstituted ~ or

or “riaRhged <P ORRE Wi ARk TB0h 0 B ISR G e 1o

hydr agign; diat.Q0aReny0BR-SUDST hlkyikyed ,acjil‘)'a)éyl%bé?S bilkylx§ehrbonyloxy;
or unsubstltuted strai ght or branched chain variants
of t HEYIpEYRBwNHgXycwclvatkal; cmlo@kmyé,l iﬂdmxy, cxel@ligoxy; aryl; heteroaryl,

al ke y o g . o
21 oy R, et P PR oS, Misay) sabpytscyts amino
cycl amtikedaybonyhlakQdy, ;antikedafRinkIOXY; nifibyazidd) qiheﬁﬁanydroxy, alkylthio;
het erocycl oal kyl ; ester; aryl al koxy carbonyl; al koxy

car boviyiaey | oxvaHifenyl; apArboar Isyeng;: aadi dwlogenated alkyl including

aanﬁgﬁ%BR£¥£§?¥ﬁk ttggysﬁf}ggylPh§2¥Lox§¥d2§;¥b; and
halogenatqﬁlakbyl i ncl udi ng pol yhal ogenat ed al kyl ;

RY and R? are separately selected from the group consisting of hydrogen;
halogen; mono-substituted, poly-substituted or unsubstituted, straight or branched
chain variants of the following residues: C;-Cys alkyl, C3-Cy4 alkenyl, or Cy-Cps
alkynyl; acyl; acyloxy; alkyloxycarbonyloxy; aryloxycarbonyloxy; cycloalkyl;
cycloalkenyl; alkoxy; cycloalkoxy; aryl; heteroaryl; heterocycloalkyl; ester;
arylalkoxy carbonyl; alkoxy carbonylacyl; amino; aminocarbonyl; amide;
aminocarbonyloxy; nitro; azido; phenyl; hydroxy; alkylthio; arylthio; oxysulfonyl;
carboxy; cyano; and halogenated alkyl including polyhalogenated alkyl; or are
separately absent;

Y is separately selected from the group consisting of O, S, and NR?;

R* and each R’ are separately selected from the group consisting of

hydrogen; mono-substituted, poly-substituted or unsubstituted, straight or branched
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R3is =0 Rl' and R2 are separately selected fromthe
group consi sting of hydrogen; hal ogen;

WORweAsshst | t ut ed, pol y-substituted or unsubstPCTUSZINNG/006278
strai ght or branched chain variants of the foll ow ng
residues: Cl1-C 4 alkyl, C2-C 4 al kenyl, or C2-C24
al kyngtajn amydnts @itk doljowiag kasidwey:c &h hatkyl, %y alkenyl, C,.¢ alkynyl, Ca.g

aryloxycarbonyloxy cycl oal kyl ; cycl oal kenyl ; al koxy;
cycl obgtRioRNyL afys : amwoaicgar (s h%?%kﬂcy@1®dﬂk?%wamﬂd and Cz

est erhycg{)ﬁwﬁgie}g% %f&gﬁ?, d_Le(;@a)t—rh %C‘;’? sﬁ’@s?ﬂt@c? Wlt’h Cf‘1r3 alkyl or halo;

am no; bonyloxy
azi docs-prwmy | Cs. hydtepoayyl; abky lchdlbsikylar andt kisQ; heterocycloalkyl or are
oxysul fonyl ; carboxy,; cyano;, and hal ogenated alk

i ncl uwmjl eéb ARpRal Bigiied dnt B’ fis/not abseng e eqmmpguid %@rmula Ia;
b f
2oﬁ§|ms ti ngllrg,f E‘o%‘&%éﬁ%&é%eﬂ%? %E{%%d and gg%ﬂ %&g Fr%)lrilcgsents a bond selected

separ abel e glp eblmttifng@lﬁh@ﬁlglegf@dmnd arsuislt ibogd;of

hydrogen; nono-substituted, poly-substituted or

unsubst i t uREbonsk TepiesEtedoby BsHgknsbehiine (a? Figlesbapd or is absent;
t he f8L1OMAng resi dues: Cl-6 al kyl, C2-6 al kenyl, C2-6

all cynyl, C2-6 heteroal kyl, C2-6 aninoalkyl, C2-6

hal oal kyl , a@lcaﬁbcﬁ]l—é@@b@tﬂ@d’%tmbdn,d land JGafigulagelt esiy@td<ftbm the group
C3-8 cycloalk¥ C(O-C-6 aryl substituted with C1-3

al ky| c@sisHag gt WESP%”Q#¥I C5-6 heteroaryl; C5-6

cycl oal kyl » I

separgt ely abgg)r?tg?d ﬁaﬂ\% %Egtr&(ﬁﬁﬂe%gﬁ&ﬁman%oa 1gent in a
conpound of formula IR4; arfyRiondrYepresented by a

dashed and solid line Te resent g a bond sekected from

nd /a doubl e

ol e hed line is

. car bon-c&f bon

bond; any bond rep
a single bond or i

doubl e bond has a cgnfigur ﬁ fromthe
group consi sting of "C and %/ ound havi ng
the structure of formula Il or IJia: I }a) and

phar maceutical |l y acceptabl e Sﬂtbs or prodrugs t her eof ,
wherein: Y is selected fromt group consisting of O
S, and NR5;

RB RQ R10 R11
\ \

and pharmaceutically acceptable salts or prodrugs thereof, wherein:

Y is selected from the group consisting of O, S, and NR”;

R% R® and R are separately selected from the group consisting of hydrogen;
halogen; mono-substituted, poly-substituted or unsubstituted, straight or branched
chain variants of the following residues: C;-Cyps alkyl, C2-Cy4 alkenyl, or Co-Cas
alkynyl; acyl; acyloxy; alkyloxycarbonyloxy; aryloxycarbonyloxy; cycloalkyl;
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R2, R6, and R7 are separately selected fromthe group
consi sting of hydrogen; hal ogen; nono-substituted,
wW@elogAHsshst i t ut ed or unsubstiruted, strai ght OPCT/US2006/006278
branched chain variants of the follow ng residues:
G -C24 al kyl, C2-C24 al kenyl, or C2-C24 al kynyl; acyl;
acyl oxygloabdekylt oxlj(oay,b@mglbdkyxy; arpilpXytandghy heteygeycloalkyl; ester;
I'oal koxy; aryl;

cycl oal C en )
h)ét er%%#’iji Xy y c%h‘gf‘}iylcar §¥lé¥3’i EYRAR ké%’rmcarbonyl amide;
car boaﬁ]‘:ﬁlnoczfi‘i)éi%yc %ftR)o %ﬂd@cyhenyﬁrﬂ}ﬂﬁbxyamlﬁﬁﬁﬂ%r BRMAlo; oxysulfonyl;

am de; am nocar bonyl oxy: aZzi do,
hydr ocayboxazt &ypino hend; habngylllatt‘td adkylonglsdihg pnlyyhalo gca‘raha«baﬂd{yl

oo o Rl R ERR R Rl el bbbt S igSer RaSen; mono-

hydr og@gituteal ?cﬂ?@ubé@iﬂﬁ@cﬁb&bé{shi)éﬁtﬁgd s@t‘ﬂl@ﬁ’t §i~'91%héﬁeﬁtcﬁgm variants of
or unsubstitu strai ght or branched chai n vari ants

of t Héeff@llpwmgn gesrdels$ dbe€ @11<-y1$2@2-§124<yt11geny12 oE2@>-Cyy alkynyl; acyl;
al ken y

al kyl OCXV&( g’r b %063{(%?1' oélﬂ}%&(y %68?@?%5‘(&&Cy8¥%%11&§91 ;Cycloalkenyl;

cycl oakdenlclodkdX MrylCH&ER Qtlyl‘ Qi@t’ero c%fc}Galkyh eés?e'%oﬁél}éhléoxy carbonyl;
heterocycfoalkyl, ester; arylal koxy "carbonyl ; oxy

car boﬁi@?@cyﬂrbom‘}ﬁ% ammmo@mmom‘bbnylarmrdée aminocarbonyloxy; nitro;

AP B o T RV OO
hal o gﬁffti‘geﬁﬁie@ byl mblﬁl@inﬁ%ﬁﬁa]@@éﬁélf@ﬂ a@Eﬁ natiedb@hkyl ; or

is absent; R4 and R5 are separatel el ect ed fron1the
group con R'sen § @fe Bsparade}e eleptnd drosy tﬂm groyp engnsisting of hydrogen;

pol y S ituted ht or

b ancha ettt Mol PRt e 8t Rk SR i g pranched chain
Cl1- 6 akisils, ofC2ed f@ld(ﬁﬁglres1@2es6 @I KHRYI| CZQZaI@;enyl Cy.¢ alkynyl, Cos
het er oal kyl , C2-6 am noal kyl , -6 haloalkyl, G-6

al koxieecipdliyy | Czen@m@szalhylhy@mxlgaé@qklwl (GX3 a:blmy@aabw and Cpg
- C(O)y- bst
5. o P el o BB N e ] Bufliis S s it ox o

het e r©5C(yaﬁr£/10 s ks hbteary@dy €s. Gs@i@ﬁfaﬁityﬁ |d s %@kroo@’ﬁl@)ﬂk??& are separately
that R4 is not absent in a conpound of formula H

RS, RbserrumovidadtriR]ismosalseptinatcempoyed effosnukiBa t he

Tono. subStkt it o B SuRECHLE G e e, consisting of

st r aiglatogeh; bﬂ@g@h Qﬂ)n@fs@bﬁhyt@(ﬂl}ﬁil?{ Sutinkdieof @hduB¥WMtNGd, straight or
resi dues: G -C24 al kyl C24 al kenyl, or C2-C24 s

al ky Hyﬁncha@yhams/@ymﬁ&yf the| ﬂ@ypwmcramﬂmw CoxGe alkyl, C;-Caq alkenyl, or
o ! SEYES DAY eV LB EVELRALAINL ) bR aonsiny
cycloalkyl; cycloalkenyl; alkoxy; cycloalkoxy; aryl; heteroaryl; heterocycloalkyl;
ester; arylalkoxy carbonyl; alkoxy carbonylacyl; amino; aminocarbonyl; amide;
aminocarbonyloxy; nitro; azido; phenyl; hydroxy; alkylthio; arylthio; oxysulfonyl;
carboxy; cyano; and halogenated alkyl including polyhalogenated alkyl; or are
separately absent;
any bond represented by a dashed and solid line represents a bond selected
from the group consisting of a single bond and a double bond;
any bond represented by a single dashed line is a single bond or is absent;

and
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ester; aryl al koxy carbonyl; al koxy carbonyl acyl ;

am no; am nocarbonyl; am de; am nocar bonyl oxy; nitro;
wa@ziodoyiephenyl ; hydroxy; al kylthio; arylthio; PCT/US2006/006278

oxysul fonyl ; carboxy; cyano; and hal ogenated al kyl

i ncl udi ng pol yhal ogenated al kyl; or are separately

absent ; angnybomebrrepbasdmbidbdiy las dashfguratich seiédtetl from the group

line represents a bond selected fromthe group

consigFgﬁgn%P 4 8MNGE-bond and a doubl e bond; any

bond 5epr espniREbRNAd! Sl &r daghgdinl Y ie0i s a single

bond or is absent; andany carbon-carbon doubl e bond

has a#.conf Threanpandvétlenn édr 2y whereineZ jr@dup consi sting

of cis and.frans. 3. e.c und of akm1l or 2,

wher e:?‘n Y Flt%e aml%ﬁunq’lﬂ’g&@%%g’ggdw ?relélllgilﬁm or 2,

wheregn Z The mpound BEcBRAMP YN OwRErel i ifhdsedt. 2,

wherein R4 is H 6. The conpound of claim1 or 2,

wher ef-n RaThs cepppamgd of Zlaimhleotdriplareid Rt RE) Bineidd Br a@p separately
rein R. RIO, and RL 1 are separately hydrogen

%@ﬁgggéﬁ?$“§P The conpound of claim1l or 2, wherein R2

i's a gono-Thdsbémpstindes Pleiny JUSSD tmbRth RBNs a mono-substituted, poly-

unsubstituted variant OACl-C 4 alkyl. 9. The conpound

Bbsitutadperunspbstitutodhesrisinhof6-Gmcillt. are separatel y

nonosybstitut e ol.y-substituted,, or. ubstizt ut ed
mnﬁmcﬁ%@ﬁ%&wﬁw%%ﬂ%ﬁﬁ%ﬁ%%%mﬂ@mm*
sibstit@ted! polpfsubgditwred, dr bivsudktithdéd vakisfads @nd,, alkyl.

phar maceuti cal |y acceptable salts or prodrugs thereof,

wher elth; R comppounthpvivg the sira@ygoifamplasl echVad from

the group consisting of nobnosubstituted,

pol y-substitutegsor unsubstituted, st@ or
branched chai n vam e R Wi esi dues:
Cl-C24 al kyl, C2-C24 al keny|l , or -C4 RYl; Ris

sel ected fromthe gioup cofisi sting\of hydrogen and
nono- subst i t ut ed, pBTy-suthitute%)br T
{
4

strai ght or branched chain variag s of t e
av)
R2
R® 0]
\|/\”/\’( y
R? 0 N
R HO 0
(IVa)

and pharmaceutically acceptable salts or prodrugs thereof, wherein:

R? R, and R’ are separately selected from the group consisting of mono-
substituted, poly-substituted or unsubstituted, straight or branched chain variants of
the following residues: Ci-Ca4 alkyl, C,-Ca4 alkenyl, or C;-Cyq alkynyl;

R is selected from the group consisting of hydrogen and mono-substituted,
poly-substituted or unsubstituted, straight or branched chain variants of the

following residues: C;-Cys alkyl, C,-Cay alkenyl, or C;-Cy4 alkynyl;
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foll owi ng residues: Cl1-C24 al kyl, C2-C24 al kenyl, or
C2-C24 alkynyl ;R4 is selected fromthe group
wa@emsiostesng of hydrogen, straight- or branchedetBUg82006/006278
G -6 alkyl, straight- or branched-chain C2-6 al kenyl,
and stralght- or branchedchain C2-6 al kynyl, or is
absent, prBVisdetbctddafroriRghd gronpbomhmagtof |hyd1a>geng mnﬁignd or branched-

of fornul ond, r epr ashed and
sol i dH4HE ﬁé‘g‘V]e %ﬁﬁ & B’éi‘ﬁgl “(saeq g%:ﬁ %k%?}ﬁ?t%é s§piglipy or branched-
consi gD g, Ofaidn$l, B9 € abend tpﬁﬂ/qdeﬂ HQURF & P&nzgosg‘ﬁttlﬁ ;{ %ﬁnpound of

provi so that such’bonds i n the conpound of fornula
may n@rmbbtlVabe doubl e bonds; and any car bon- car bon

doubl e bond a configuratio e fromthe
group cons?@ih]?c??él Wpreﬁ?néed;wﬂ @Pgﬁé ng f"h‘g« lipg fpwengats a bond selected
havi ngofhfe $tdupclodsigir off aoglﬁ%ﬂe @oﬁ/d a ¥ aouﬂlé/iaoﬁ&/ Mthah prov1so that

phar maceuti cal Py acceptabl e 3alts or prodrugs thereo
wher esush byndsingké enaoinfl o6 fortink I@yfmapnctdlmln B¢ dm@l@lﬁorﬁs and

and NR5; Z is selecte th ou onsj.sti

S, and NR5¥RERIbGgscar ‘ﬁb‘g‘?-*%%@al?%l% &r‘%?égvag%ﬁ f‘g%éﬂf from the group
from Ediﬁlsgﬁgblpcﬁgﬁkﬂrﬁﬁs' ng of hydrogen; hal ogen;

nono- substituted, poly-substituted or unsubstituted,

strai ght oA dorpauhdhivitmihe stractivzref $orafult Weorfbk | owi ng
residues: Cl-C24 aIkyI,R§2-Cg41§Ikeqyl, or C2-C2

al kynyl ; acyl; acyl oxy;"alk Id&yca onyl oxy;
aryloxycarbonyloxyRG ‘cycl oal kenyl ;) Rl koxy;
cycl oal koxy; aryl; rogyc ahkyl
ester; aryl al koxy carbo ; {no; nocar
am de; am nocar bonyl oxy; ni ; azidoy, phepyl;

hydr oxy; al kyl thi o; arg/lthio;zoxysul f 8ry=A car boxy;
cyano; and hal ogenated al kyl includi fg pol al ogenat ed
al kyl; R2 is selected fromthe groupt consi std ng of
hydr ogen; hal ogen; nonosubstituted, poly-substituted
or unsubstituted, straight or br@dched chain variants
of the follow ng residues: Cl-C24 al kyl, C2-C24

al kenyl, or C2-C24 al kynyl; acyl; acyl oxy;

al kyl oxycar bonyl oxy; arBd oxg€aR'Bong'oxy; cycl oal kyl ;
cycl oal kenyl ; al koxy; ; hetqpoaryl

het er ocycl oal kyl ;

and pharmaceutically acceptable salts or prodrugs thereof, wherein:

Y is selected from the group consisting of O and NR?;

Z is selected from the group consisting of O, S, and NR”;

R% RS, and R are separately selected from the group consisting of hydrogen;
halogen; mono-substituted, poly-substituted or unsubstituted, straight or branched
chain variants of the following residues: C;-Cy4 alkyl, C,-Cy4 alkenyl, or C;-Cyy
alkynyl; acyl; acyloxy; alkyloxycarbonyloxy; aryloxycarbonyloxy; cycloalkyl;
cycloalkenyl; alkoxy; cycloalkoxy; aryl; heteroaryl; heterocycloalkyl; ester;
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am no; am nocar bonyl; am de; am nocarbonyl oxy; nitro;
azi do; phenyl; hydroxy; al kylthio; arylthio;
wexysobfeenyl ; car boxy; cyano; and hal ogenat ed Bt RYE2006/006278
i ncl udi ng pol yhal ogenated al kyl; or is absent; R and
each R5 are separately selected fromthe group
cons alsitlalkfgi}'of%%?m’lb cpaminoysnBnergonyl usraide; aminocarbonyloxy; mitro;

g?lax 8?3.} bSt i glg&ogﬁ,[] EH%/?(EI ! Ut g‘l? Oé\n{(ﬁs'ugf?é}é acarboxy, cyano; and

Cl- 6h§‘leMlatedQ2kﬁ iRy bol @o@n&b&}dnﬁﬂ,, C2-6
het eroal'kyl, C2-6 am noaIK C2- 6 hal oal kléy -6

al koxycar BSnid selegtel Gpng ﬂhﬁy @r%tpy@m@ysrmg - dlogen halogen; mono-
cye o lﬁ&ﬁ%ﬂ gq}’(%lbqﬁuteg O?r!%g.lbéﬁlﬁ&(d' gt&’a{lgﬂ o‘ivlb 1096d g’ham variants of

al kyF"

CyC| a8 kllowiagdelifud: @K@{N:ﬂkﬁll @Ry allaénya,r 6r Cp-Cy alkynyl acyl;
separately absent, FOVI ded that R4 is not absent_ in
conpesiee! alolenycarbuaylons, aRIOXRIGOTHRALY; Rﬂ/clgaléiyl cycloalkenyl;

separately d g

hydr 8g<oxy, ?%Fgﬁigtﬁi? n%% g{aseé‘gb%}/]r ?18‘&%1;6898951 gré ?\%{lalkméy carbonyl;
or U@ﬁiﬂtﬁtﬁtdrﬁlﬁb@@bor@/l r ghidbi atﬁi‘nobz[raal@}}]@)d/ (Ihﬁid) nazido;i ehgl; hydroxy;
of the follow ng residues; G-C24 al kyl - C24

al kemlKylthies apAthen c0xypwianyl; ; caghory; cyreig) @y@, halogenated alkyl including

al kyl 8{%@%&%@@ ag@gyorqg XIL Qxycar bonyl oxy; cycl oal kyl ;

cycl 6a oélkoxy aryl ; heteroaryl;
het er ocycIRdahﬂ@/Ieac}esI{5e bie a¢palaadii oseyectedr ﬁomy lthe amdupo consisting of
am nocar bonyl ; am nocar bony nitro;

phen)]/lb’dmﬁ% rBSAP- S‘ﬁ’ISRSVFthP@Y'S&PWtWﬁql 8¢ “W%WPF%VF&@“ or branched
carb Y, n

ca b, YT ABERBLALS xprel ko, co aom. o
and Ei%te&faﬂ(}@,pt(tzcgn aalrﬂm(od])lqdl,n dC0detoatkyl, t @1f60a}h0&ycarbonyl and Cyy
optionally substituted ri ngg@ % bond represent ed

d as héadepngalkyl Cd-s |cwﬂea1k§1p scBTPoTHasEEted Y idy Cfl1a Sk or halo;
t o
e %5 én?/ylce h&&jo 620351@3@2? ag&’ E‘ld gﬂ%g 0@@%8%!1?%12)1 iage separately

bond; repr si ng

a si ragb@t hesddar thaSR”aisslembselarid araympambmf foamlda I’Va
doubl e bonq; has_g, configurati on sel ect eg\ fro

group con st n§ fanéle SR SEnaEpily selscted f ﬁEPuP consisting of
havi l}g/dllo%gn,sﬁarléjg%hy &%ngfsulgs%tﬂw,%o}&-ﬁfbsﬁ/ﬁted((}f)unsubstltuted, straight or

branched chain variants of the following residues: C;-Cas alkyl, C»-Cy4 alkenyl, or
Cy,-Cas alkynyl; acyl; acyloxy; alkyloxycarbonyloxy, aryloxycarbonyloxy;
cycloalkyl; cycloalkenyl; alkoxy; cycloalkoxy; aryl; heteroaryl; heterocycloalkyl;
ester; arylalkoxy carbonyl; amino; aminocarbonyl; amide; aminocarbonyloxy; nitro;
azido; phenyl; hydroxy; alkylthio; arylthio; oxysulfonyl; carboxy; cyano; and
halogenated alkyl including polyhalogenated alkyl; or are separately absent;

R® and R® are optionally bound together to form an optionally substituted
ring;

any bond represented by a dashed and solid line represents a bond selected
from the group consisting of a single bond and a double bond;

any bond represented by a single dashed line is a single bond or is absent;

and
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and pharmaceutically acceptable salts or prodrugs
thereof, wherein: Y is selected fromthe group

wa@omsiostebng of O S, and NR5; Z is sel ected frpoT/UE®06/006278
group consisting of O S, and NR5; R5R, and R are
separately selected fromthe group consisting of
hydr oggn cafbeh-eg®bn dxnible Hohd thak ui ednfipnhiion wbktict ufreé@ the group
or unsubstituted, straight or branched chain variants
of t heesBHPYASf ¢ apdEr@ues: G- C24 al kyl, C2-C24
al kenl’i.’ o c% %ﬁldﬁ"ct %}ﬁxlle;stretﬁﬁ( eof WY or Va:
al kyl oxycar on}ﬁoxy; aryl oxycar bonyl oxy; cycloal kyl ;
cycl oal kenyl ; al koxy; crtloaPkriRy; Ratyl; heteroaryl;
het er ocycl oal kyl ; ester; \aryl al ko car bonyl ;gzam no;
am nocar bonyl ; amigfe;, amnii ) Yl tr@; azido;
phenyl ; hydroxy; alk ; <oxysulf.onyl;
car boxy; cyano; and ha)] ogenati¢d al kyl [ 2
pol yhal ogenated al kyl ;!.R i s skl ected
consi sting of hydrogeﬁ? hal o
pol y-substituted or unsubstituted, rai ght\\or
branched chain variants of the follow ng residues:
G -C24 al kyl, C2-C24 al kenyl, ory2-C 4 al kynyl; acyl;
acyl oxy; al kyl oxycar bonyl oxy; aryl oxycarbonyl oxy;
cycl oal kyl ; cycl oal kenyl ; al koxy; cycl oal koxy; aryl;
het er oaryl ; heterocycIongykb|§§terh1arylalkoxy
carbonyl; am no; am nocar,bonyl’;\ an de;
am nocar bonyl oxy; njtro; i do;

al kyl thio; arylthio;] X ; and
hal ogenat ed al kyl i ncl enat e | ; or
is absent; R and each R5 are ly selected from
the group consisting i’ hydrogen; mpNo-subst\ t ut ed,

pol y-substituted or unsubstituted,,strajght
branched chain variants of the foBIomﬁng resi
G -6 alkyl, C2-6 alkenyl, C2-6 gykynyl, C2-6
het er oal kyl , C2-6 am noal kyl, C2-6 hal oal kyl, C -6
al koxycarbonyl, and C2-6 hydroxyal kyl; C3-8

cvel.oal kyl:. -C(Q) - -6.aryl _substituted wth G -3

PR hingecls & Lo gt iBrio i pdts o

cycl oal kyl y igBéledtdt Bolaheseay cbmatinylof O, SauRl NR>;

separately absent, provided that R4 is not absent in a
conpound of if enleptadairom theRgouReensREiDg oBRASRPANR Y e

popar s ol YpsSkSRAF LLSEANS, B0 SROShE B Bhygpugprscnosen
or Ungalbgdn; trhidrdsubstithRdgPdlyGubstituted or unsubstituted, straight or branched

ues.

chain variants of the following residues: C;-Cys alkyl, C;-Cy4 alkenyl, or Co-Cos
alkynyl; acyl; acyloxy; alkyloxycarbonyloxy; aryloxycarbonyloxy; cycloalkyl;
cycloalkenyl; alkoxy; cycloalkoxy; aryl; heteroaryl; heterocycloalkyl; ester;
arylalkoxy carbonyl; amino; aminocarbonyl; amide; aminocarbonyloxy; nitro;
azido; phenyl; hydroxy; alkylthio; arylthio; oxysulfonyl; carboxy; cyano; and
halogenated alkyl including polyhalogenated alkyl;

R? is selected from the group consisting of hydrogen; halogen; mono-
substituted, poly-substituted or unsubstituted, straight or branched chain variants of
the following residues: Ci-Cy4 alkyl, C,-Cy4 alkenyl, or C)-Cy4 alkynyl; acyl;
acyloxy; alkyloxycarbonyloxy; aryloxycarbonyloxy; cycloalkyl; cycloalkenyl;
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branched chain variants of the follow ng residues:

G -C24 alkyl, C2-C24 al kenyl, or C2-C24 al kynyl; acyl;
waeylboxyss9 al kyl oxycar bonyl oxy; aryl oxycar bonyl B&Y/1S2006/006278

cycl oal kyl; cycl oal kenyl ; al koxy; cycl oal koxy; aryl;

het eroaryl; heterocycl oal kyl; ester; aryl al koxy

car boalgdxy; aytlealkosyri ange hetowapil;; hesgrocheioalkyl; ester; arylalkoxy carbonyl;

ok g AeoBy Ry noroE s Htos ks Pl bydroxy:
hal oggRANRE allidio; iR u%hﬁg cﬂl‘% aéy‘aﬂ@nﬁfdeﬂaléééﬁlﬂed 'cﬁ'ﬁoyl including

are separately absen are optionalTy boun
togetlbrélﬁ’hetl@geh@ednaﬁmﬂ @pts abﬁ@it;l y subst ituted ri ng,

provi ded t at rd R8 to h fo yl, then . .

at least o ?@Rﬁ g ar%\ns&pﬁ%f §elﬁ‘gf"‘5% g@ grogp, consisting of
bond g %ﬁeﬁioﬁg smst%t%%%dsﬁggtﬁe@ﬂ drhdshBMBNtER s8R AE Sr branched
a bon cted fromthe group consisting of a single

bond dmm aarw(tﬂab%thbcfﬂﬂcwmgyeﬂom feprlsykrbadlisnyla Cos alkynyl, Cog

sinal gadantied Hine s omsinole bANGAr &S ABRERLANT ma Cug
sel echrolyani! WG%B{VT/OI@G@LC?% adf Sl%sﬁt@&fjwtlﬂla@l% alkyl or halo;

13. The conpound of clai'm 11 or havi ng t
st r uc€us eyl £s.c Heterazoylp Csn dychd allqﬂ,ailldl Us,s lﬁlerd_@fclohlkyl olr are separately

12, havi g t he yure o rmul a Vi rei

o oscaedonr R i o Sosstlinfsomubd S E B may

have eit her® tgang? oimcCRY 4€APLENly seldtedTHEMCORRRHH consxstmg of
of claim1, 2, 10,” 11, or 12, having the structure of

for nruh)alr%eln, h@lhsmk|1n0rtoh%1betntu®é,eplolmulhﬂt1@1tbcb od uhswhsiétateds straight or
that the e either trans.or_ci

geomet' e ot ?\9? Vfgiggtf’nyl&eh UPRE BFIORPS i Gas hYL1Gp-Coas allcemyl, or
11, og,- @34 Bﬁé&hﬂg ta§1; Starcyl‘éky” ealR{lok ratBndlonk! | iaryloxycarbonyloxy,
he

mhereln the crossed doub bond i ndi cat es "t hat

doubl ecketdl; rrgxplcwélve@yleu atlhfew teyelnalkoxy; cirsl; dwtamedryly :heterocycloalkyl;

;I'{] re u g?o oY npall?oa{y grrp}r 1 ‘;ua‘x?? amino% %I’b onyl %r%ideh ammog ar‘i)onyloxy, nitro,

az1do, phenyl; hydroxy; alkylthio; arylthio; oxysulfonyl; carboxy; cyano; and
halogenated alkyl including polyhalogenated alkyl; or are separately absent;

R® and R® are optionally bound together to form an optionally substituted
ring, provided that if R® and R® together form an aryl, then at least one of R% R,
and R'! is not hydrogen;

any bond represented by a dashed and solid line represents a bond selected
from the group consisting of a single bond and a double bond;

any bond represented by a single dashed line is a single bond or is absent;
and
any carbon-carbon double bond has a configuration selected from the group
consisting of cis and trans.

13.  The compound of claim 11 or 12, having the structure:
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18. A nethod of treating an individual infected with a

bacterium conprising: admnistering to the individua
wa2oenpwend sel ected fromthe group consi sti ngPOf/UB1066/006278

conmpounds of claim11, 2, 10, 11, and 12. 19. The

nmet hod of claim 18 mhereln the bacteriumis a

Gram positive bacie m 20. The nethod of claim 18

wherein the bactErlun1 s sek@cted'fromone or nore of

St aphyl ococcus apireus (jmethic¢jlfin sensi tiye),
Pch{lin resistant),

St aphyl ococcus epiderms (hultiple drug reS|stant)
Ent erococcus faecalR's (van@ony0|n££%n3| 've),

Ent erococcus faeci um (vanconyci n_yesi st a and
Haermophi l us i nfl uenzae. 21. A meRhod of ﬁ?eatlng an
i ndi vidual with cancer, ngrlsmg1 adm nisterin

the | Ml vi BUborababMd HImSbIZe 4D L. of df b fhguRucture of formula
ﬁ?sélhﬁ% c‘%{)%st <li] 801?09?@811 1%§wgtes ﬁlaﬂh'end%ubl% bo&&) mag? r%}tweaaﬁmr trans or

&Eg&nﬁ&gpontact|ng a cancer ceII mnth a conpound
sel ected fromthe group conS|st|ng of the conpounds of

claim , a T t
1 or 22, mhereln the cance is nela ona.
compound of claiml1, 2, 10| 11, for use in

treating an individual |nfected(%nth bac erium 25.

The conpound of claim 24, wherein the bactenbumis a

Gram positive bacterium 26. compound of clai m 24,
wherein the bacteriumis selected fromone or nore of

St aphy# oco{l‘”ﬁé@mﬁ S S of(c'i'ﬁ{nhi Ci P Pl ¥ rﬁ' {15\%1?% the structure of formula
St aphylT'ococcus a reus (ne in’resistanty,

BT epbrEo teUSoRed doubé Boﬁd)ﬁlﬂio@teb ltha tisedaibld @), may have either trans
Streptococcus pneunoni a (penicillin resistant),

St @pBYIeRIBECcus epi dermi s (mul tiple drug resistant),
Enterococcus faecalis (vanconycin sensidive),

Entero ta ;

(VID)
16. The compound of claim 1, 2, 10, 11, or 12, having the structure of formula

VIII, wherein the crossed double bond indicates that the double bond may have either trans

or cis geometry:

/ 0]
/\/\/\r\ﬂ/\m(
(VIII) o

17. The compound of claim 1, 2, 10, 11, or 12, having the structure of formula
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Haenophi l us i nfl uenzae. 27. A conpound of claim1, 2,
10, 11, and 12 for use in treating an individual with

W@ 260916628. The conpound of claim 27, wherei nPCHES2006/006278
cancer is a nel anona.

\/\/\/\K\”/\H/OY\/\
: ) NH COOH

(IX)

18. A method of treating an individual infected with a bacterium, comprising:
administering to the individual a compound selected from the group consisting of the

compounds of claim 1, 2, 10, 11, and 12.

19.  The method of claim 18 wherein the bacterium is a Gram-positive
bacterium.
20. The method of claim 18 wherein the bacterium is selected from one or more

of Staphylococcus aureus (methicillin sensitive), Staphylococcus aureus (methicillin
resistant), Streptococcus pneumonia (penicillin sensitive), Streptococcus pneumonia
(penicillin resistant), Staphylococcus epidermis (multiple drug resistant), Enterococcus
faecalis (vancomycin sensitive), Enterococcus faecium (vancomycin resistant), and
Haemophilus influenzae.

21. A method of treating an individual with cancer, comprising: administering to
the individual a compound selected from the group consisting of the compounds of claim 1,
2,10,11, and 12.

22, A method of treating cancer comprising the step of contacting a cancer cell
with a compound selected from the group consisting of the compounds of claim 1, 2, 10,
11, and 12.

23. The method of claim 21 or 22, wherein the cancer is a melanoma.

24, A compound of claim 1, 2, 10, 11, and 12 for use in treating an individual

infected with a bacterium.

25. The compound of claim 24, wherein the bacterium is a Gram-positive
bacterium.
26. The compound of claim 24, wherein the bacterium is selected from one or

more of Staphylococcus aureus (methicillin sensitive), Staphylococcus aureus (methicillin
resistant), Streptococcus pneumonia (penicillin sensitive), Streptococcus prneumonia
(penicillin resistant), Staphylococcus epidermis (multiple drug resistant), Enterococcus
faecalis (vancomycin sensitive), Enterococcus faecium (vancomycin resistant), and

Haemophilus influenzae.
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217. A compound of claim 1, 2, 10, 11, and 12 for use in treating an individual
with cancer.

28.  The compound of claim 27, wherein the cancer is a melanoma.

64



