
WO 2006/028525 PCT/US2005/014846  [3.2.0] HETEROCYCLIC
COMPOUNDS AND METHODS OF USING THE SAME  Cross-Reference
to Related Applications [0001] This application claims priority under 35
U.S.C.  119(e) to U.S. Provisional  Application Nos. 60/567,336, filed on
April 30, 2004; 60/580,838, filed on June 18, 2004;  60/591,190, filed on
July 26, 2004; 60/627462, filed on November 12, 2004; 60/644,132, filed
on  January 13, 2005; and 60/659,385, filed on March 4, 2005; each of
which is entitled [3.2.0]  HETEROCYCLIC COMPOUNDS AND
METHODS OF USING THE SAME; and each of  which is incorporated
herein by reference in its entirety. Background of the Invention  Field of
the Invention [0002] The present invention relates to certain compounds
and to methods for the  preparation and the use of certain compounds in
the fields of chemistry and medicine. More  specifically, the present
invention relates to compounds and procedures for making and using
compounds that are useful as anti-cancer, anti-inflammatory, and
anti-microbial agents, and  relates to pharmaceutical dosage forms
comprising such compounds. Description of the Related Art [0003] Cancer
is a leading cause of death in the United States. Despite significant  efforts
to find new approaches for treating cancer, the primary treatment options
remain surgery,  chemotherapy and radiation therapy, either alone or in
combination. Surgery and radiation  therapy, however, are generally
useful only for fairly defined types of cancer, and are of limited  use for
treating patients with disseminated disease. Chemotherapy is the method
that is generally  useful in treating patients with metastatic cancer or
diffuse cancers such as leukemias. Although  chemotherapy can provide a
therapeutic benefit, it often fails to result in cure of the disease due  to the
patient's cancer cells becoming resistant to the chemotherapeutic agent.
Due, in part, to the  likelihood of cancer cells becoming resistant to a
chemotherapeutic agent, such agents are  commonly used in combination
to treat patients. [0004] Similarly, infectious diseases caused, for example,
by bacteria, fungi and  protozoa are becoming increasingly difficult to treat
and cure. For example, more and more  bacteria, fungi and protozoa are
developing resistance to current antibiotics and chemotherapeutic  agents.
Examples of such microbes include Bacillus, Leishmania, Plasmodium
and  Trypanosorna. 



[0005] Furthermore, a growing number of diseases and medical conditions
are  classified as inflammatory diseases. Such diseases include
conditions such as asthma to  -1 WO 2006/028525 PCT/US2005/014846
cardiovascular diseases, These diseases continue to affect larger and
larger numbers of people  worldwide despite new therapies and medical
advances. [0006] Therefore, a need exists for additional
chemotherapeutics, anti-microbial  agents, and anti-inflammatory agents
to treat cancer, inflammatory diseases and infectious  disease. A
continuing effort is being made by individual inveestigators, academia and
companies  to identify new, potentially useful chemotherapeutic and
antimicrobial agents. [0007] Marine-derived natural products are a rich
source of potential new anti- cancer agents and antimicrobial agents. The
oceans are massively complex and house a diverse  assemblage of
microbes that occur in environments of extreme variations in pressure,
salinity,  and temperature. Marine microorganisms have therefore
developed unique metabolic and  physiological capabilities that not only
ensure survival in extreme and varied habitats, but also  offer the potential
to produce metabolites that would not be observed from terrestrial
microorganisms (Olami, Y. 1993 J Mar Biotechnol 1:59). Representative
structural classes of  such metabolites include terpenes, peptides,
polyketides, and compounds with mixed biosynthetic  origins. Many of
these molecules have demonstrable anti-tumor, ant bacterial, anti-fungal,
anti- inflammatory or immunosuppressive activities (Bull, A.T. et aI. 2000
Microbiol Mot Biol Rev  64:573; Cragg, G.M. & D.S. Newman 2002 Trends
Phannacol Sci 23:404; Kerr, R.G. & S.S.  Kerr 1999 Exp Opin Ther
Patents 9:1207; Moore, E.S 1999 Nat Prod Rep 16:653: Faulloter, D.S.
2001 Nat Prod Rea 18:1; Mayer, A. M. & V.K. Lehmann 2001 Anticancer
Res 21:2489),  validating the utility of this source for isolating invaluable
therapeutic agents. Furth-.., the  isolation of novel anti-cancer and
anti-microbial agents that represent alternative mechanistic  classes to
those currently on the market will help to address resistance concerns,
including any  mechanism-based resistance that may have been
engineered into pathogens for bioterrorism  purposes. Summary of the
Invention [0008] Disclosed herein are compounds, pharmaceutical
compositions comprising  such compounds, uses of such compounds and
compositions, and methods for the preparation of  such compounds,
having the structure of Formulae I-VI: 



[00091 Some embodiments relate to compounds having the structure of
Formula I,  and pharmaceutically acceptable salts and pro-drug esters
thereof: RZ _  2 E, (( E4  Il Formula I 100101 why the dashed It= indicates
that the designated bond is either a single  bond or a double bond, and
wherein R, can be separately selected from the group consisting of a
hydrogen, a halogen, mono-substituted, poly-substituted or unsubstituted
variants of the  following residues: saturated C1-C24 alkyl, unsaturated
C2-C24 alkenyl or C2-C24 alkynyl, aryl,  acyloxy, alkyloxycarbonyloxy,
aryloxycarbonyloxy, cycloalkyl (including, for example,
oyclohexyloarbinol, cycloalicenyl, alkoxy, cyoloalkoxy, aryl, heteroaryl,
arylalkoxy carbonyl,  alkoxy carbonylacyl, amino, aminocarbortyl,
aminocarboyloxy, nitro, aiado, phenyl,  cycloalkylacyl, hydroxy, alkylthic,
aryltbio, oxysulfonyl, carboxy, cyano, trio, sulfoxide, sulfone,  sulfonate
esters, thiocyano, boronic acids and esters, and halogenated alkyl
including  polyhalogensted alkyl. n is equal to 1 or 2, and if n is equal to 2,
then R, can be the same or  different; [00111 wherein 112, can be
selected from the group consisting of hydrogen, a  halogen,
mono-substituted, poly-substituted or unsubstituted variants of the
following residues:  saturated CI-C24 alkyl, unsaturated Cz-C24 alkenyl or
C2-C24 alkymyl, acyl, acyloxy,  alkyloxycarbonyloxy, aryloxycarbonyloxy,
cycloalkyl (including, for example,  cyclohexylcarbinol), cycloalkenyl,
alkoxy, cycloalkoxy, aryl, heteroaryl, arylallcoxy carbonyl,  alkoxy
carbonylacyl, amino, amsnocarbonyl aminocarboyloxy, nitro, ando,
phenyl,  cycloa]kylacyl, hydroxy, allcylthio, arylthio, oxysulfonyl, carboxy,
cyano, thin, sulfoxide, sulfone,  sulfonate esters, thiocyano, boronic acids
and esters, and halogenated alkyl including  polyhalogenated alkyl; [0012]
wherein R3 can be selected from the group consisting of a halogen,
mono- substituted, poly-substituted or unsubstiutted variants of the
following residues: saturated C.1-1-24  alkyl, unsaturated C2-C24 alkenyi
or C,-C24 alkynyl, acyl, acyloxy, alkyloxycarbonyloxy,
aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl.,
heteroaryl--, arylalkoxy  



carbonyl, alkoxy carbonylacyl, amino, aminocarbonyl, aminocarboyloxy,
nitro, amdo, phenyl,  cycloal'xylacyl, hydroxy, a]lyltnio, arylthio,
oxysulfonyl, carboxy, cyano, trio, sulfoxide, sulfone,  sulfonate esters,
thiocyano, boronic acids and esters, and halogenated alkyl including
polyhalogenated alkyl; wherein each of E,, E2, E3 and E4 can be a
substituted or unsubstinrted  heteroatom; and with the proviso that
Formula I is not Compound 11-16 or Compound I1-17. 3 [0012a] In a first
aspect, there is provided a compound having the structure of  Formula 1,
and pharmaceutically acceptable salts and pro-drug esters thereof: R2 C3
E2 E~ ~ t  1 RI% Formula I wherein the dashed line indicates that the
designated bond is either a single bond or a double  bond, and wherein R,
is seearateiy selected from the group consisting of a hydrogen, a halogen,
mono-substituted, poly-substituted or unsubstitnted variants of the
following residues: saturated C- C24 alkyl unsaturated C2-C24 alkenyl,
UMSBXMVled C7-C24 alkynyL aeyl, acyloXZ',  alkyloxyearbonyioxy,
aryloxycarhonyloxy, -cycloalkyl, cycloalkenyl alkoxy, cycloalkoxy, aryL
heteroaryl, arylalkoxy carbonyl, alkoxy carbonylaccyl, amino,
aminocarbonyl, aminocarboyloxy, nitre,  a6do, phenyL cycloalkylacyi
hydroxy, alkyitnie, aryithie, oxvsu lfonyl carboxy, cyan, and  halogenated
alkyl including poiyhalogenated alicyl where n is equal to 1 or 2, and if n is
equal to ^_,  then RI can be the same or different wherein R2. is selected
from the group consisting of hydrogen, a halogen, mono-substituted,
poly-substihned or unsubstituted variants of the following residues:
saturated C:-C24 alkyl,  unsaturated Cr-C24 alkenyl unsaturated CrC24
aikynyl, acyl acyloxy, alkyloxycaroonyloxy,  aryloxvcarbonyloxy, cycloalhyl
cycloalkenyl alkoxy. cycioalkoxy, aryl, heteroar y'_, arvialkoxy  carbonyl,
alkoxy carbonylacyl, amino, arainocaroonyl, aminocarboyloxy, nitro. azidc,
phenyl  cycloalkylacyL hydroxy, alkyltoic, arylthic, oxysulfonyl, carboxy,
cyan, and halogenated aryl  including polybalogenated alkyl; wherein R3
is selected from the group consisting of a halogen, mono-substittted, poiy-
substituted or unsubsmted variants of the following residues: saturated
C!-C,4 alkyl unsaturated C- 



C2a alkensi unsetunaed C-C21 aikynyl acyL acyloxy,
alkyloxycarbonyioxy, arvioxycaroonyloxy,  cycloalkyL cycloalkenyl, alkoxy,
cycloalkoxy, aryl heteroarvL arytalkoxy carton`: alkoxy  carbonylacyl
amino, aminocarbonyL aminocarbovloxy, nitro, azide, phenyl
cycloalkylacyi hydroxy,  alkyithi~arylthic, oxysulfonyl Carboxy, cvanc, and
halogenated alkyl includng poiyhalogenated  alkyl: wherein each of E: and
B3 is a substitured or unsubstinned heteroarom selected from the  group
consisting of 0 and S, E2 is a substituted or unsubstituted N. and B4 is a
substituted o7  tnsubstitnted heteroatom selected from the group
consisting of 0, S, and N; and with the proviso that Formula I is not
Compound L-16 or Compound L-U.  is [00131 In some embodiments, R2
is not cyclohex-2-enyl carbinol when one of the R;  substituents is ethyl or
cbloroethyl and R3 is methyl. [00141 In some embodiments, preferably Ri
is a substituted or unsubstituted C1 to Cs  alkyl. For example, methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, tent-butyl, and pentyl are
preferred. In some embodiments, Rl is not a substituted or unsubstituted,
unbranched Cb alkyl.  3b WO 2006/028525 PCT/US2005/014846  [0015[
Rz can be a formyl. For example, the compound may be: OHC  H O  N 0
O  H Re  [0016[ wherein R8 is selected from the group consisting of H, F,
Cl, Br, and I.  [00171 As another example, the compound may be: H O  N
0 0  H 



Re  [00181 wherein Rs is selected from the group consisting of H. F, Cl,
Br, and I.  [00191 As a further example, the compound may be: NH,  H O
N O O  H Re  [0020[ wherein R$ is selected from the group consisting of
H, F, Cl, Br, and I.  100211 Also, R2 can be a cyclohexenylmethylene or
3-methylenecyclohexene.  [00221 For example, the compound may be: -4
WO 2006/028525 PCT/US2005/014846  H O N  O O  H RB  [00231
wherein R8 is selected from the group consisting of H, F, Cl, By, and I.
[0024] R2 can be a cyclohexylalkylamine, a
C-Cyclohexyl-methyleneamine, or a  cyclohexanecarbaldehyde O-oxime.
[0025] For example, the compound may be:  R90  / N H O  N 0 0  H 



RB  [0026] wherein Rs is selected from the group consisting of H, F, Cl,
Br, and I; and  wherein R9 is selected from the group consisting of
hydrogen, substituted or unsubstituted  variants of the following: alkyl,
acyl, aryl and heteroaryl. 100271 Furthermore, R2 can be a cycloalkylacyl.
[0028] As an example, the compound may be:  -5 WO 2006/028525
PCT/US2005/014846  H O N  O 7 O  RE 10024] wherein Rs is selected
from the group consisting of H, F, C1, 1, and Br. 10030] Further
embodiments relate to compounds having the structure of Formula II,  and
pharmaceutically acceptable salts and pro--d~drru\ug//esstters thereof E2
C (R1 R3 Formula E 10031] wherein the dashed lines indicates that the
designated bond is either a single  bond or a double bond, and wherein
R1 can be separately selected from the group consisting of a  hydrogen, a
halogen, mono-substituted, poly-substituted or unsubstituted variants of
the  following residues: saturated C-C24 alkyl, unsaturated C2-C24
alkenyl or G-C24 aliyny-, acyl,  acyloxy, alkyloxycarbonyloxy,
aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,  cycloallcoxy, ayl,
heteroaryl, arylalkoxy carbonyl, allcoxy carbonylacyl, amino,
aminocarbonyll,  aminocarboyloxy, nitro, azido, phenyl, hydroxy, alkyltnio,
arylthic, oxysulfonyl, carbony, cyan,  thin, sulfoxide, sulfone, sulfonate
esters, tniocyano, botanic acids and esters, and halogenated  alkyl
including polyhalogenated alkyl where t is equal to I or 2, and if n is equal
to 2, then R1  can be the same or different; 100321 wherein R.3 can be
selected from the group consis4hag o, a baiogen~ mono- substituted,
poly-substituted or unsubstituted variants of the following residues:
saturated C, -C24  



alkyl, unsaturated C2-C2A alkenyl or C2-C24 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy,  aryloxycarbonyioxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy  carbonyl, alkoxy carbonylaeyl,
amino, aminocarbonyl, anunocarboyloxy, nitro, azido, phenyl, WO
2006/028525 PCT/US2005/014846  hydmxy, alkylthio, arylthio,
oxysulfonyl, carboxy, cyan, thin, sulfoxide, sulfone, sulfonate  esters,
taiocyaao, boronic acids and esters, and halogenated alkyl including
polybalogenated  alkyl; 100331 wherein R4 can be separately selected
from the group consisting of a  hydrogen, a hslogea, mono-substituted,
poly-substituted or amsubstituted variants of the  following residues:
saturated C -Cza alkyl, unsamrated CZ-C21 alkenyl or C2-C24 alkynyl,
aryl,  acyloxy, alkyloxycarboayloxy, aryloxycartaonyloxy, cyoloal kyl,
cycloalkznyl, alkoxy,  eycioalkoxy, aryl, heteroaryl, arylalkoxy carbonyl,
alkoxy caraonylacyl, amino, aminooarbonyl,  aminoaarboyloxy, nitro,
ando, phenyl, uydroxy, alkylthic, arylthic, oxysulfony , carbon,, cyano,
thin, sulfoxide, sulfone, sulf=ate esters, thiocyan, botanic acids and esters,
and halogenated  alkyl including polynalagenated alley and m is equal to I
or ., and if m is equal to 2, then Pa can  be the same or different; [0034)
wherein each of Ey B2, E3, Ea and B5 can be a substituted or uhsubsti
utad  heteroatom; and 10035) with the proviso that Formula FI is not
Compound II-16 or Compound Lt-1?.  Some embodiments include the
proviso that one R4 is not cyciohea-2-enyl, if the other R , is  hydrogen
and if in and n are equal to 2, and if R; is methyl, and if one of the
substiuzents Ri is  ethyl or chioroethyl while the other R, is hydrogen.
[0035a] In a second aspect, there is provided a compound having the
structure of  Formula II, and pharmaceutically acceptable salts and
pro-drug esters thereof: Sa  1 -_  tr yin  rormuia E wherein the dashed
lines indicates that the designated bond is either a singleoond or a double
bond, and wherein Rl is seoarately selected from the group consisting of a
hydrogen, a halogen,  mono-subst used, poiy-substitued. or unsubsbuned
variants of the following rsidues: saturated C- 



ze -a&kryii _ -0- -r4 - - y?s - tx=`za aikyioxycarbonyloxy, aryloxy,
roonyioxy, cycloalkyl, cycloalkeny alkoxy, cycloaikaxy, ary  heteroaryL
arylalkony carbonyl, alkoxy carbonyiacyl, amine, aminocarbonyL
aminocarboyioxy,  azidn, phenyl, hydroxy, altylthie, aryltbio, oxysulfonyL c
rboxy, cyane, and halogenated alkyl.  including poiyhalogenated alkyl
where n is equal to i or 2, and if n is equal to then RI can be tine  same or
different 7 wherein k3is selected from the group consisting of a halogen,
mono-substitured, poly- substituted or unsubstinaed variants of the
following residues: saturated Cr-G24 alkyl, unsamrs& C  C24 gkenYlt
unsaturated C2-C24 alkynyl, acyl, acyloxy, alkyloxycarbonyloxy,
atyloxycarbonytoxy,  cycioalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl,
heteroaryl, arylalkoxy carbonyl, alkoxy  carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, hydroxy, alkylthio,
arylthio, oxysulfonyl, carboxy, cyan, and halogenated alkyl including
polyhalogenated alkyl; wherein R4 is separately selected from the group
consisting of a hydrogen, a halogen, mono- substituted, poly-substituted
or unsubstituted variants of the following residues: saturated C1-C24 alkyl,
unsaturated C2-C24 alkenyl, unsaturated C2-C24 alkynyl, acyl, acyloxy,
alkyloxycarbonyioxy,  aryloxycarbonyioxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloaikoxy, aryl, heteroaryl, arylalkoxy  carbonyl. alkoxy carbonylacyL
amino, anainocarbonyl, aminocarboyloxy, nitro, azido, phenyl,  hydroxy,
alkylthio, aryltnic, oxysulfonyl, carbony, cyan, and halogenated alkyl
including  polyhalogenated alkyl, and m is equal to 1 or 2, and if m is
equal to 2, then R4 can be the same or  different; wherein each of E1, E2,
E;, E4 and BS is a substitured or unsubstituted heteroatom; and  with the
proviso that Formula lI is not Compound 11-16 or Compound 1-17. [0036)
As an example, B5 can be selected from the group consisting of OR, 0, S,
N,  NIL NH2, NOR, NHOR, ORio, SRu, NR12, and NHOR13, wherein
each of K10, R, 1, R12, and Ri3  can be separately selected from the
group consisting of hydrogen, and a substituted or  unsuostituted alkyl,
aryl, aryl, andheteroaryL [00371 n can be equal to 1 or 2, and where n is
equal to 2, at !east one R1 can be  CH2CH2X, wherein X can be selected
from the group consisting of H, F, Cl, Br, and I. [00381 As another
example, K3 can be methyl. Furthermore, E5 can be OR. Each of  Ei, E3
and E4 can be 0 and B2 can be NH. At least one R4 can be a cycloalkane
or cycloaikene,  for example. In another example, n is equal to 2 and at
least one of the R, substituents is  



hydrogen and the other R1 substituent is CH2CR2X, wherein X is
selected from the group  consisting of H, F, Cl Br, and L wherein at least
one R4 is cyclohexane or cyclohexene; wherein  B5 is OR; wherein R3 is
methyl; and wherein each of Ei, B3 and B4 is 0 and B2 is NH. [0039] In
some embodiments, preferably R1 is a substituted or unsubstituted C, to
C;  a~y'l.sii exaTe; aieyT e yt; prowv , m, isoprogyl> tuty-t, tso urn- rc
preferred. In some embodiments, R1 is not a substituted or unsubstituted,
unbranched C6 alkyl. [00401 As an example, the structure maybe:  7a
WO 2006/028525 PCT/US2005/014846  H OH  H O  N 0 0  H RB  [0041]
wherein R8 is selected from the group consisting of H, F, Cl, Br and I.
[0042] At least one R4 can be a di-substituted cyclohexane, for example,
H H  R7 OH O  Rs N O  H Rs  [0043] wherein R8 is selected from the
group consisting of H, F, Cl, Br and I.  [0044] R6 and R4 both can be OR
[0045] At least one R4 can be a 7-oxa-bicyclo[4.1.O]hept-2-yl, for
example:  -8 WO 2006/028525 PCT/US20051014846  



H H OH  0 H 0  N 0 0  H Ra  [0046] wherein Rg is selected from the group
consisting of H, F, Cl, Br, and I. [0047] Also, at least one R4 can be a
substituted or an unsubstituted branched alkyl,  for example the following
compound: HO H OH  HO H 0  N 0 O  H Ra  [0048] wherein R8 is
selected from the group consisting of H, F, Cl, Br and I.  [0049]
Furthermore, at least one R4 can be a cycloalkyl and Es can be an
oxygen.  [0050] As an example, the compound may be: -9 WO
2006/028525 PCT/US2005/014846  0 H O  N 0 0  



H R8  [00511 wherein R8 is selected from the group consisting of H, F, Cl,
I, and Br.  [00521 As a further example, the compound may be: R9O  H 0
TN  N O O  H RB  [00531 wherein R8 is selected from the group
consisting of H, F, Cl, Br, and I; and  wherein R9 can be selected from the
group consisting of H, substituted and unsubstituted alkyl,  substituted and
unsubstituted aryl, and substituted and unsubstituted heteroaryl. [00541 In
still a further example, the compound may be:  -10 WO 2006/028525
PCT/US2005/014846  OH H 0  N 0 0  H Re  [00551 wherein RS is
selected from the group consisting of H, F, Cl, Br, and 1. [0056] Also, at
least one R4 can be a eycloalkyl and E5 can be N}12. For example,  the
compound may be: NH2  H N  0 



0  H Re  [00571 wherein RR is selected from the group consisting of H, F,
Cl, Br, and I. [00581 In still a further example, the compound can be a.
prodrug ester or thioester,  for example, the compound may be: -ti WO
2006/028525 PCT/US2005/014846  H OH O  rt o s  H 0 OOHS  RB
[00591 wherein Rs is selected from the group consisting of H, F, Cl, Br,
and I. [00601 Other embodiments relate to compounds having the
smsctttre of Formula III,  and pharmaceutically acceptable salts and
pro-drug esters thereof: E3  tp~ ~~\ t C4 l ~/nH3~  Fora tnt III [0061]
wherein the dashed lines indicates that the designated bond is either a
single  bond or a double bond, and wherein RI can be separately selected
from the group consisting of a  hydrogen, a halogen, mono-substituted,
poly-substituted or unsubstituted variants of the  following residues:
saturated C;-C24 alkyl, unsaturated C2-C24 allenyi or C2-C34 alkynyl,
acyl,  acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl,
cycloalkenyl, alkoxy,  cycloalkoxy, aryl, heteeroaryl, arylalkoxy carbonyl,
alkoxy carbonylacyl, amno, aminocaroonyl,  aminocarboyloxy, nitro, azido,
phenyl, hydroxy, alkyltnio, arylthic, oxysulfonyl, carbony, cyan,  thio,
sulfoxide, sulfone, sulfonate esters, thiocyano, boroni.c acids and esters,
and halogenated  



alkyl including polyhalogenated alkyl, and n is equal to 1 or 2, and if n is
equal to 2, then Ri can  be the same or different, [0062] wherein R4 can
eParateiv seiectcd froan3 t`ne group nfhY  a halogen, mono-substituted,
poly-ssiostituted or unsubstituted variants of the following residues:
saturated C-C24 alkyl, unsaturated CZ-C24 alkenyl or C2-C24 alkynyl,
acYl, acyloxy,  aikyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl,
cycloalkenyl, alkoxy, cycloalkoxy, aryl,  heteroaryl, arylaikaxy carbonyl,
alkoxy carbonylacyl, amino, aminocar'oonyl, aminocarboyloxy,  -12 WO
20061028525 PCTIUS2005/014846  nitro, azido, phenyl, hydroxy,
alkylthin, arylthio, oxysulfonyl, carooxy, cyan, thin, sulfoxide,  sulfone,
sulfonate esters, thiocyano, borgnic acids and esters, and halogenated
alkyl including  polyhalogenated alkyl, and m is equal to 1 or 2, and if m is
equal to 2, then R4 can be the same Cr  different; and wherein each of Ek,
En, E3, E4 and Es is a substituted or unsubstituted heteroatom;  and with
the proviso that Formula M is not Compound I1-16 or Compound 11-17.
Some  embodiments include the proviso that one R4 is not
cyclohex-2-enyl, if the other R4 is hydrogen  and if m and n are equal to 2
and if one of the sdostit-uents R, is ethyl or chloroethyl while the  otase R,
is uydmgeu. [0062a] In a third aspect, there is provided a compound
having the structure of  Formula III, and pharmaceutically acceptable salts
and pro-drug esters thereof: P4y~~s /////~,,.. 3  -4 Al 3  (~ 9)n  1 Formula
IE wherein the dashed lines indicates that the designated bond is either a
single bond or a double  bond and whereas R, is s=aramlY selected from
the group consisting of a hydrogen, a halogen,  



mono-substiuaed, poly-substiuaed or uns d variants of the following
residues: saturated C7- C24 alxyi, unsaturated C2-C21 alk=yl,
unsaturated C-C24 aikynyi, acyL acyloxy,  alkyloxycabonyioxy,
aryioxycrbonyloxy, cycioalkyL cycloalkenyL alkoxy, cycioalkoxy, aryl
heteroaryL arylall oxy carbonyl, alkoxy carootsyia y amino,
smanocarbonyL aminocarboyioxy, niun.  azido, phenyl bydroxy, alkylttda,
arylfnin, oxysulfanyi, c rboxy~, cyan, and halogenated alkyl  including
poiyhalogenated alkyl, and n is equal to 1 or 2, and if n is eouai to 2, then
R, ens be the  same or different; wherein R4 is separately selected froth
the group consisting of hydrogen, a haioeen, mono- subsututed,
poly-substituted or unsuostiwred variaffis of the following residues:
saturated C.-C24 alkyl,  unsaturated C -C24 alkenyL tmsansated Cr-C24
alkymyl, aryl, acyioxy, alkyloxycaroonyioxy,  aryioxyoaroonyloxy,
cycloalky:, cyclodikenyl, alkoxy, cvcloalkoxy, aryl, heteroaryl, arvlalxoxy  c
onyl xy -aaroonytacyl, amino, ansanot honyi, ai in Srboyloxy, nnro, audo,
phenyl,  hydroxy, ailyhhio, arylthio, oxysulfonyl, carboxy, cystic, and
halogenated allcyl including  polyhalogenated.alkyL and in is equal to 1 or
2, and if m is equal to 2, then R4 can be the same or  dif eren ; and
wherein each ofEu, E2, E;, E, and Es is a substituted or unsubstiramd
heteroatom:  with the proviso that Formula III is not Compound 11-16 or
Compound L-17. 13 [0063] In some embodiments, preferably R, is a
substituted or unsubstitu ed C, to Cs  alkyl. For example, methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, tart butyl, and pentyl are  preferred. In
some embodiments, R, is not a substituted or unsubstituted, unbranched
C6 alkyl. [0064] Still further embodiments relate to compounds having the
structure of  Formula IV, and pharmaceutically acceptable salts and
pro-chug esters thereof- E5  (ROM E2 F4  Rtln Formula W [0065] wherein
the dashed Imes indicate that the designated bond is either a single  bond
or a double bond, and wherein R; can be separately selected from the
group consisting of a  hydrogen, a halogen, mono-substituted,
poly-substituted or unsubstituted variants of the  following residues:
saturated Cr-C24 alkyl, unsaturated C2 C24 alkenyl or CZ-C24 alkynyl,
acyl,  



acyloxy, alkyloxycarbonyloxy, aryloxycarbonyioxy, cycloalkyl, cycloalkenyl,
alkoxy,  cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy
carbonylacyl, amino, aminocazoonyl,  aminocarboyloxy, nitro, azido,
phenyl, hydroxy, alkylthio, arylthic, oxysulfonyl, carbony, cyan,  thic,
sulfoxide, sulfone, sulfonate esters, thiocyano, boronic acids and esters,
and halogenated  alkyl including polyhalogenated alkyl, and n is equal to I
or 2, and if n is equal to 2, then R, can  be the same or different; [0066]
wherein R3 can be selected from the group consisting of a halogen,
mono- suostituted, poly-substituted or unsubstituted variants of the
following residues: saturated C1-C24  alkyl, unsaturated C=-C24 allenyl or
CZ-C24 allcynyl, acyl, acyloxy, alhyloxyeafoonyloxy,  aryloxycarbonyloxy,
cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl, heteroaryl, arylaltoxy
13a WO 2006/020525 PCT/US2005/014546  caroonyL alkoxy
carbonylacyl, ar=c, yl, mninocarboyloxy, nitro, azido, Phenyl,  hydroxy,
alkyltbio, aryltbio, oxysulfonyl, carboxy, cyan, talc, sulfoxide, sulfone,
sulfonate  ester, thioaysnn, boronic acids and esters, and halogenated
alkyl including polybalogenated  alkyl; 100671 wherein R5 can be
separately selected from the group consisting of a  hydrogen, a halogen,
mono-substitumd, poly-substituted or unsubstituted variants of the
following residues: saturated CI-C14 alkyl, unsaturated C -Cu allcenyl or
02 C24 al'tcyny1, acyi,  acyloxy, alkyloxyrarbonyloxy, aryloxycarixonyloxy,
cycloalkyl, cycloalkcnyt aikox3',  cycloalkoxy, aryl, heteroaryl, arylekoxy
carbonyl, alkoxy car'oonylacyl, amino, aminocarbonyl,  aimnocarboyloxy,
nitro, azidn, pheny, , oxy, hydroxy, atkyltme, erylthie, oxysulfonyl, carooxy,
cyana; trio, sutfoxid , suifone, sulfonate esters, thio yano, boronic acids
and carers, and  halogenated alkyl including polyhaiogenated ally-,
wherein m is 0, 3, 4, 5, 6, 7, d, 9, 10, or  I! and if m is more than 1, then Rs
can be the same or different and where the substituents RS  can form a
ring; and wherein each of Et, E2, Es, E. and Es is a substituted or
unsubstinrted  hcffiroamm. [0067a] In a fourth aspect.. there is provided a
compound having the structure of  Formula IV, and pharmaceutically
acceptable salts and pro-drug esters thereof: Formula IV wherein the
dashed 'lines indicate that the designated bond is either a single bond or a
double  bond, and wherein R, is separately selected from the group
consisting of a hydrogen, a halogen,  



mono-substiuned, poly-substituted or unsubstituted variants of the
following residues: saturated CI- C24 alkyl unsaturated C-C24 aikenyl,
unsaturated 0.-C24 alkynyl, aryl, acyloxy,  alkyloxycarbonyloxy,
aryloxycarbonyioxy, cycioaJkyl, cycloalkeny, alkoxy, cvcloalkoxy, aryl,
heteroaryl. asylallcoxy Carbonyl., alkoxy carbonylacyL amine,
aminocarbonyl, aminocrboyloxy, nine,  azidc, phenyl, hydroxy, alkyithic,
aryhhio, oxysulfonyl, ronxy, cyan, and halogenated alkyl  including
polyhahogenated alkyl, and n is equal to 1 or 2, and if n is equal to ^_,
then RI can be the  same or different, 14 wherein R3 is selected from the
group consisting of a halogen, mono-substituted, poly- substituted or
unsubstituted variants of the following residues: saurained CT-C24 alkyl,
unsiminsted C- C24 alkenyl, unsaturated C2-C24 alkynyl aryl, acyloxy,
alkyloxycarbonyloxy, a yloxycarbonyloxy,  cycloalkyl, cycloalkkenyl,
alkoxy, cycloalkoxy, aryl, heteroa yl, arylalkoxy carbonyl. aikoxy
carbonylacyL amino, aminocatbonyl, aminocarboyloxy, nitro, azido,
phenyl, hydroxy, alkylthio,  arylthio, oxysulfonyl, carboxy, cyan, and
halogenated alkyl including polyhalogenated alkyl; wherein K5 is
separately selected from the group consisting of a hydrogen, a halogen.
mono- substituted, poly-substituted or unsubstituted variants of the
following residues: saturated C;-C24 alkyl,  unsaturated C2-C24 alkenyL
unsaturated C2-C24 akYnYl, aCYL acyioxy, alkyloxycarbonyloxy,
aryioxycarbonyioxy, cycloalkyL cycloalkenyl, alkoxy, cycloalkoxy, aryl
heteroaryL aryialkoxy  carbonyl, alkoxy carbonylacyl, amino, amino
carbonyl, aminocarboyloxy, nitro, azido, phenyl, oxy,  hydroxy, alkylthio,
arylthic, oxysulfonyL carboxy, cyan, and halogenated alkyl including
polyhalogenated alkyl, wherein in is 0, 1, 2, 3, 4, 5, 6, 7, 9, 9, 10, or 11
and if m is more than 1, then  R5 can be the same or different; and where
the substituents R5 can form a ring; and wherein each of Et. E2, E;, E4
and E5 is a substituted or unsubstituted heteroatom. [0068] In some
embodiments, preferably R1 is a substituted or unsubstituted C, to C5
alkyl. For example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
tert-butyl, and phetyl are  preferred. In some embodiments, R, is not a
substituted or imsubstituted, unbranched C6 alkyl. [0069] Other
embodiments relate to compounds having the structure of Formula V,  and
pharmaceutically acceptable salts and pro-drug esters thereof: 1. ^^ E5 t
(Rsht' E~ a  E5 



C4  OHS \~j~II Formula v [0070] wherein the dashed line indicates that
the designated bond is either a single  - b o n d or a ou 1e 6 6 n d ; s ti ff
WheremK1 can oe selected fr o m e g r o u p c o a s i s ng o afiydrogen,
a halogen, mono-substituted, poly-substituted or unsubstituted variants of
the following residues:  saturated 0,-024 alkyl, unsaturated C2-C24
alkenyl or CrC24 alkynyl, aryl, acyloxy,  alkyloxycarbonyloxy,
aryloxycaroonyloxy, cycloalkyl, cycloalkenyl, alkoxy, cycioalkoxy, aryl,
heteroaryl, arylallcoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy,  nitro, azidc, phenyl, hydroxy, alkylthio,
arylthic, oxysulfonyl, carboxy, cyan, thin, sulfoxide,  14a WO 2006/028525
PCTIUS2005i014946  sulfone, sulfonate esters, thiocyano, bonnie acids
and esters, and halogenated alkyl including  polyhalogenated alkyl, and n
is equal to I or 2, and if n is equal to 2, then R, can be the same or
different, [00711 wherein R5 is separately selected from the group
consisting of a hydrogen, a  halogen, mono-substituted, poly-substituted
or unsub toted variants of the following residues:  M=ated CI-C24 alkyl,
unsaturated Ct-Cza allanyl or CrC24 afl nyl, acyl, acyloxy,
alkyloxycarhonyloxy, aryloxycarbonyloxy, cycloallcyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl,  heteroaryl, arylalkoxy carbonyl, afcoxy carbonylacyl,
amino, azninocarbonyl, aminocarboyloxy,  nitre, azide, phenyl, oxy,
hydroy, alkylthie, arylthic, oxysulfonyl, carbony, cyan, thie,  sulfoxide,
sulfone, sulfonate esters, thiocvano, boronic acids and esters, and
halogenated alkyl.  including polynaiogenated alkyl, wherein m is 0, 1, 2,
3, 4, 5, 6, 7, 8, 9. 10, or I1, and if m is  more than 1, then R5 can be the
same or different; and where the stiostituents R5 can form P. zing;  and
wherein each of Et, 12,!G, E4 and E5-is a substituted or unsubstitated
hetzroatom. [0071a1 In a fifth aspect, there is provided a compound
having the structure of  Formula V. and pharmaceutically acceptable salts
and pro-drug esters thereof: ~I (e5)nt E2  ~R ~ rF*a  In 



Formula V wherein the dashed line indicates that the designated bond is
eifoer a single band or a double  bon& and wherein R1 is selected from
the group consisting of a hydrogen, a halogen, monc- subsiiuned,
poly-substituted or unsubstitured variants of the following residues:
sanrased CI-C24 alkyl,  unsaturated C-C24 alkenyl unsatu ate G-C24 all
vnyl, azvL acyloxy, alkyloxycsroonyloxy,  aryloxycar"oonyioxy, cycloalkyl
cycioalkenyl, alkoxy, cycioalkoxy, aryl, heteroaryl. arylalkoxy  cthiony,
alkoxy carbonyiazyl amine, aminocaroanyi aminocarooyiox3, nitre, rude,
phenyl,  hydroxy. alkyltuie, arylthie, oxysulfonyl, carboxy, cyan, and
halogenated alkyl including  poiyhalogenared alkyl and n is equal to i or 2,
and if n is equal W 2, then Ri can be the same or  differ-cm; 15 wherein
Rs is separately selected from the group consisting of a hydrogen, a
halogen, mono- substituted, poly-substituted or unsubstituted variants of
the following residues: saturated C1-C24 alkyl,  unsamrated C7-C24
alkeuyi, unsaturated CrC2A alkynyl, acy1, acyioxy, alkyloxycarbonyloxl,,
aryioxycarbonyioxy, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl,
heteroaryl, arylalkoxy  carbonyl, alkoxy carbonylacyl, amino,
aminocar-bonyl, aminocarboyloxy, nitro, azido, phenyl, oxy,  hydroxy,
aikyithic, aryithio, oxysulfonyl, carbnlyy, cyan, and halogenated alkyl
including  polyhalogenated alkyl, wherein in is 0, 1, 2, 3, 4, 5, 6, 7, 8, 4,
10, or 11, and if m is more than 1, then  Rs can be the same or different:
and where the substituents Rs can form a ring; and wherein each of E1,
E2, E3, E4 and Es is a substituted or unsubstituted heteoatom. [0072] In
some embodiments, preferably R1 is a substituted or unsubstituted Cl to
Cs  alkyl. For example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
tart-butyl, and phetyl are  preferred. In some embodiments, R1 is not a
substituted or unsubstituted, unbranched C6 alkyl. [0073] Other
embodiments relate to compounds hamng the structure of Formula V?,
and pharmaceutically acceptable salts and pro-drug esters thereof: R2 Ea
E2 E. R14  Rg  / n(Rs)-.  



Formula VI [0074] wherein R, can be separately selected from the group
consisting of a mono- substituted, poly-substituted or unsubstituted
variants of the following residues: saturated CI-C24  alkyl, unsaturated
C,-C. alkenyi or C2-CZ4 alkynyl, acyl, acyloxy, alkylloxycarbonyioxy,
aryloxycarbonyloxy, cycloalkyl, cycioalkenyl, allcoxy, cycioalkoxy, aryl,
heteroaryl, arylalkoxy  carbonyl, aikoxy carbonylacyl, amino,
aminocarbonyl, amihocarboyloxy, phenyl, cycioalicylacyl,  alkylthic,
arylthio, oxysulfonyl, carbony, two, sulfoxide, sulfoneboronic acid esters,
and  halogenated alkyl including polyhalogenated alkyl. n is equal to 1 or
2, and if n is equal to 2,  then R1 can be the same or different; 15a WO
2006/028525 PCT/US2005/014846  [0075] wherein R2, can be selected
from the group eosishng of hydrogen, a halogen, mono-substituted,
poly-substituted or u nsubstltutzd variants of the following residues:
saturated CG-C4 alkyl, unsaturated C7-C alkenyl or C2-C,a allgnyl, acyl,
acyloxy,  alkyloxycarbonyloxy, arvioxycarbonyloxy, cycloalkyl (including,
for exaffile,  cyclohexyicazvinoll, cycloalkenyl, alkoxy, cycloalkoxy, aryl,
hetemaryl, arylalkoxy carbonyl,  alkoxy carbonylacyl, ammo,
suuvnocabonyl, snunocarboyloxy, nitro, am do, phenyl,  cycloalkylacyl,
hydroxy, alkyithio, aryithio, oxysulfonyl, carbony, cyan, thie, sulfoxide,
sulfone,  saifoaate --esters boromc -acids mad--Mars, -and _ d alkyl
polyhalogenated alkyl; [0076] wherein R3 can be selected from the group
consisting of a halogen, many  substituted, poly-substituted or
misdostituted variants of the following residues: saturated C:-Cle  alkyl,
unsaturated CrCt, all=yl or C:-C24 alkynyl, acyl, aeyloxy,
aliyloxycarbonyloxy,  aryloxycarbonyloxy, cycloalkyl, cycloatkenyl, aIkoxy,
cycloalkoxy, ary, heteroary1, arylaIkoxy  carbonyl, alkoxy caroonylacyl,
amino, ammocarbonyl, ammocarooyloxy, nitro, azido, phenyl,  cycioal
ylacyl, hydroxy, ailylthio, arylthio, oxysulfonyl, carboxy, cyan, thin,
sulfoxide,salone,  sulfonate esters thiocyano, boronic acids and esters,
and halogenated alkyl including  polyhalogenated alkyl; wherein each of
B. E2, Es and E4 can be a substituted or umstiostimted  heteroatom
[0076a] in a sixth aspect, there is provided a compound having the
structure of  Formula VI, and pharmaceutically acceptable salts and
pro-drug esters thereof: F'i2  



/G2 RIA  R5 nv(R~ )~~~'  Formula VI wherein R, is separately selected
from the group consisting of a mono-substituted, poip- subsduued or
umsubstitu ed variants of the following residues: C:-CZ, alkyl, unsaturated
C-- C14 alkeny d C-C24 alkynyl, acyL a^yloxy, aliyloxycarbonyloxy,
aryloxycarbonyiox}',  cycloalkyl, cycioalkenyi, alkoxy, cycloalkoxy, aryl,
hereroa yi, arylalkoxy carbonyl, alxoxy oonyls~y a~ruopoylsox}, roomy cyc
o fir. nyorKy`ic;  arylthie, oxysulfonyl, camoxy, thin, sulfoxide, sulfone,
boronic acid, boronic ester, and halogenated  alkyl including
poiyhalogenated alkyl; 16 wherein n is equal to 1 or 2, and if n is equal to
2, then Ri can be the same or different;  wherein R2, is selected from the
group consisting of hydrogen, a halogen, mono-substituted, poly or
unsubstituted variants of the following residues: saturated CrC24 alkyl,
onSartuated C,C24 alkenyl, unsaturated C2-C24 alkynyl, acyl, accyloxy,
aicyloxycatbonyloxy,  aryloxycarbonyloxy, cycloalkyl (including, for
example, cyciohexyicarbinol), cycloalkenyl, alkoxy,  cycloalkoxy, aryl,
heteroaryl, mylaikoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl,  aminocarboyloxy, Winn, azido, phenyl, cycloalkylacyl,
hydroxy, alkylthie, arvlthio, oxysulfonyl,  carboxy, cyano, this, sulfoxide,
sulfone, sulfonate ester, thiocyane, boronic acid, boronic ester, and
halogenated alkyl including polyhalog l; wherein R3 is selected from the
group consisting of a halogen, mono-substituted, poly- substituted or
unsubstituted variants of the following residues: saturated C;-C24 alkyl,
unsaturated G- C24 alkenyl, unsaturated CrC24 alkYnYl, acyl: acyloxy,
allyloxycarbonyloxy, aryloxycarbonyloxy,  cycloalkyl, cycloaikenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy  carbonylacyl,
amine, aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl,
cycloalkylacyl, bydrox p  alkylthio, arylthio, oxysulfonyl, carboxy, cyan,
thie, sulfoxide, sulfone, sulfonate ester, thiocyano,  boronic acid, boronic
ester, and halogenated alkyl including polyhaiogenarted alkyl; wherein
each of E;, E2, E3 and E4 can be a  substituted or unsubstituted
heteroaxom; and wherein R14 is selected from the group consisting of a
halogen, mono-substituted, poly- 



substituted or unsubstituted variants of the following residues: saturated
C1-C24 alkyl, unsaturated C-- C24 alkenyl, unsaturated CrC24 alkynyl,
acy, l acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy,  cycloalkyi,
cycloalkenyl, alkoxy, cycloalkoxy, aryl, heteroaryi, arylalkoxy carbonyl,
alkoxy  carbonylacyl, amino, aminocarbonyl, aminocarboyloxy, nitro,
azido, phenyl, rycloalkylacyl, hydroxy,  alkylthie, arylthie, oxysulfonyl,
carboxy, cyan, thin, thioester, sulfoxide, sulfone, sulfonate ester,
thiocyano, and halogenated alkyl including polyhalogenated alkyl. 16a
[00771 In some embodiments, R2 is not cyclohex-2-enyl carbinol when
one of the R,  substituents is ethyl or cbloroethyl and R3 is methyl. 100781
In some embodiments, preferably RI is a substituted or imsubstituted Ci to
Cs  alltyt. For example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tart
butyl, and phenyl are  preferred. [0079] wherein Rio can be selected from
the group consisting of a halogen, mono  substituted, poly-substituted or
unsubstituted variants of the following residues: saturated C7-C24  alkyl,
unsamnated Cz-C24 alkenyl or CS-C24 a YL, acYl, acyloxy,
alkyloxycarbonyloxy,  aryloxycarbonyloxy, cycloalkyl, cycloalkeayl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy  carbonyl, alkoxy carbonylacyl,
amino, aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl,
cycloalkylacyl, hydroxy, alkyltbio, arylthic, oxysulfonyl, carboxy, cyano,
thic, thioesters,  sulfoxide, sulfone, suifonate esters, thiocyano, and
halogenated alkyl including polyhalogenated  alkyl. 100801 In some
embodiments, preferably Rio is an alkylthiol or substituted  alkylthiol, and
E3 is an oxygen. [00811 Some exemplary embodiments relate to
compounds of Formula VI that have  the following structure, and which are
referred to as Formula VI-1: 16b. WO 2006/028525 PCT/US2005/014846
E5 (R5)m EZ Ea  El R Rio  a E4  



'/E  n(R,) Formula VI-1 [0082] wherein R, can be separately selected from
the group consisting of a mono- substituted, poly-substituted or
unsubstituted variants of the following residues: saturated CI-C24  alkyl,
unsaturated C2-C24 alkenyl or C2-C24 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy,  aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy  carbonyl, alkoxy carbonylacyl,
amino, aminocarbonyl, aminocarboyloxy, phenyl, cycloalkylacyl,  alkylthio,
arylthio, oxysulfonyl, carboxy, thio, sulfoxide, sulfone, sulfonate esters,
thiocyano,  boronic acid esters, and halogenated alkyl including
polyhalogenated alkyl. n is equal to I or 2,  and if n is equal to 2, then R,
can be the same or different; [0083] wherein R3 can be selected from the
group consisting of a halogen, mono- substituted, poly-substituted or
unsubstituted variants of the following residues: saturated CI-C24  alkyl,
unsaturated C2-C24 alkenyl or C2-C24 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy,  aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy  carbonyl, alkoxy carbonylacyl,
amino, aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl,
cycloalkylacyl, hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy, cyano,
thio, sulfoxide, sulfone,  sulfonate esters, thiocyano, boronic acids and
esters, and halogenated alkyl including  polyhalogenated alkyl; wherein
each of Et, E2, E3 and E4 can be a substituted or unsubstituted
heteroatom. [0084] wherein Rs can be separately selected from the group
consisting of a  hydrogen, a halogen, mono-substituted, poly-substituted
or unsubstituted variants of the  following residues: saturated CI C24 alkyl,
unsaturated C2-C24 allcenyl or C2-C24 alkynyl, acyl,  acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl,
amino, aminocarbonyl,  aminocarboyloxy, nitro, azido, phenyl, oxy,
hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy,  cyano, thin, sulfoxide,
sulfone, sulfonate esters, thiocyano, boronic acids and esters, and
halogenated alkyl including polyhalogenated alkyl, wherein m is 0, 1, 2, 3,
4, 5, 6, 7, 8, 9, 10, or  11 and if m is more than 1, then R5 can be the
same or different; and where the substituents Rs  -17 WO 2006/028525
PCT/US2005/014846  can form a ring; and wherein each of Et, E2, E3, E4
and E5 is a substituted or unsubstituted  



heteroatom. [0085] In some embodiments, preferably R, is a substituted or
unsubstituted C, to C5  alkyl. For example, methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, tert-butyl, and pentyl are  preferred. [0086] wherein R34
can be selected from the group consisting of a halogen, mono-
substituted, poly-substituted or unsubstituted variants of the following
residues: saturated Ci-C24  alkyl, unsaturated C2-C24 alkenyl or C2-C24
alkynyl, acyl, acyloxy, alkyloxycarbonyloxy,  aryloxycarbonyloxy,
cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl, heteroaryl, arylalkoxy
carbonyl, alkoxy carbonylacyl, amino, aminocarbonyl, aminocarboyloxy,
nitro, azido, phenyl,  cycloallcylacyl, hydroxy, alkylthio, arylthio,
oxysulfonyl, carboxy, cyano, thio, thioesters,  suifoxide, sulfone, sulfonate
esters, thiocyano, and halogenated alkyl including polyhalogenated  alkyl.
[0087] In some embodiments, preferably R,4 is an alkylthiol or substituted
alkylthiol, and E3 is an oxygen. [0088] For example, the compound has
the following structure VI-l A:  H H OH  H O  N O O O  H Formula VI-IA
[0089] Exemplary stereochemistry can be as follows:  CH  ~\' H OH H O
N S  H"" -10  O -18 



V O 2006/028525 PCTIUS20051014846  [0090] For example, an
exemplary compound of Formula VI has the following  structure and
stereochemistry VI-1B: CI  `SOH NH2  o ~N S---NHY~~COOH  H ~O
C'~NH0 OOOH  Forrruuia \A-1B [0091] Another examnle, the eoMPound
of Formula VI has the following strucurre  and stereochemistrv VT-IC:
\~"~OH  H H ~ o  Formula V-1 C [00921 In a seventh aspect, there is
provided a pharmaceutical composition  comprising a compound as
described herein. The pharmaceutical compositions may further  include
an anti-microbial agent. [0092a] In an eighth aspect, there is provided use
of a compound as defined above,  and pharmaceutically acceptable salts
and pro-drug esters thereof in the manufacture of a  medicament for
treating cancer. [0093] Other embodiments relate to methods of treating
cancer. The methods may  incluude, for examnie, administering a
compound or composition as described herein, and  pnrmaeeuncally
acceptable salts and pro-drug esters thereof. The methods may fuurther
include  the steps of: identit g a subject that would benefit from a istration
of an anticancer agent  and performing the method on The subject. The
cancer maybe, for example. a multiple myeloma,  a colorectal carcinoma,
a prostate carcinoma, a breast adenocarcinoma, a non-small cell lung
carcinoma, an ovarian carcinoma, a melanarna, and the Bice.. The cancer
can be a drug-resistant  cancer, and the drug resistant cancer may display
at least one of the following: elevated levels of  tine P-giycoprotein effnn
pump, increased expression of the muludrug-resistance associated
protein 1 encoded by MRPI, reduced drug uptake, alteration of the drug's
target or increasing  



repar of drug-induced DNA damage, &--=anon of the apoptonc pathway or
the activation of  cytochrome P450 enzymes. As an example, the
drug-resistant cancer can be a sarcoma. 19 WO 2006/028525
PCT/US2005/014846 [0094] In a ninth aspect, there is provided a method
of inhibiting the growth of a  cancer cell in culture, comprising, contacting
a cancer cell in culture with a compound or  composition as described
herein, and pharmaceutically acceptable salts and pro-drug esters
thereof. The cancer cell may be, for example, a multiple myeloma, a
colorectal carcinoma, a  prostate carcinoma, a breast adenocarcinoma, a
non-small cell lung carcinoma, an ovarian  carcinoma, a melanoma, and
the like. [0095] In a tenth aspect, there is provided a method of inhibiting
proteasome  activity comprising the step contacting a cell with a
compound or composition as described  herein, and pharmaceutically
acceptable salts and pro-drug esters thereof. [0096] In an eleventh
aspect, there is provided a method of inhibiting NF-kB  activation
comprising the step contacting a cell in culture with a compound or
composition as  described herein, and pharmaceutically acceptable salts
and pro-drug esters thereof. [0096a] In a twelfth aspect, there is provided
use of a compound as defined above,  and pharmaceutically acceptable
salts and pro-drug esters thereof in the manufacture of a  medicament for
treating an inflammatory condition. [00971 Still other enioodimentss relate
to methods for rating an iniammaton'  condition The methods may include,
for example, adnnnietering an effective amount of a  comveund or
composition as described herein to a -patient m need thereof. T=
infiamvfaton'  condition may be, for exartle, rheumatoid arthritis, asthma,
multiple sc]ierosis, psoriasis, stroke,  myocardial miarction, and the hl--.
[0097a] In a thirteenth aspect, there is provided use a compound as
defined above,  and pharmaceutically acceptable salts and pro-drug
esters thereof in the manufacture of a  medicament for treating a microbial
illness. [0098] Some embodiments relate to methods for ireatg a microbial
illness wbi.ch  can include administering an effective amount o a
compound or composition as described herein  to a patient in need
thereof. The microbial illness maybe caused, for exampie 'by E. anthrac ,
Plasmodium, Leishmania, and Trynanasonw. 20 



10099] Other embodiments relate to uses of one or more comnounds of
Formulae I,  lt, IF?, IV, V, or VI, and pharmaceutically acceptable salts and
pro-drug esters thereof in the  teatment of a cancer, an inflammatory
condition, or a microbial infection. The one or more  compounds is one or
more of a compound of any of the compounds as described herein, and
pinarmaeeudcal'ny acceptable salts and pro-drug esters thereof. The
tatter can be, for exanmle a  multiple myeloma , a colorectal carcinoma, a
prostat carcinoma a breast adenocarcinanna a non- small cell lung
carcinoma, an ovarian carcinoma or a melanoma. Also, the cancer can be
a drug- resistant cancer, for example, one that displays at least one of the
following: elevated levels of  the P-glyycoprotrin efflux pump, increased
exgnression of the multidrug-resistance associated  protein 1 encoded by
ARP', reduced drug uptake, alteration of the drug's target or increasing
repair of drug-induced DNA damage, alteration of the apontotic pathway
and the activation of  cytochrome P450 enzymea. The infiatmnatorv
condition can be, for example, rheumatoid  arthritis, asthma, multiple
sclerosis., psoriasis, stoat:, or myocardia; infarction. The tcrobiai  infection
can be, for example, caused by E. anthraces, Plasmodium, Leishmania,
or  Trypanasoma.. 20a WO 2005/028525 PCTIUS2005/014846  101001
Still further embodiments relate to uses of one or more compounds of
Formulae I, 11, III, IV, V, or VI as described herein, and pharmaceutically
acceptable salts and  pro-drug esters thereof, for the inhibition of
anngiogenesis, inhibition of a proteasome activity, or  inhibition of Idr cB
activation. [0100a] In a fourteenth aspect, there is provided use of one or
more compounds as  defined above, and pharmaceutically acceptable
salts and pro-drug esters thereof, in the  manufacture of a medicament for
the inhibition of angiogenesis, inhibition of a proteasome  activity, or
inhibition of NF-kB activation. [0100b] In a fifteenth aspect, there is
provided a method of inhibiting angiogensis  comprising the step of
contacting a cell in clutlure with a compound as defined above, and
pharmaceutically acceptable salts and pro-drug esters thereof. 101011
Some embodiments relate to uses of a compound of Formula i, I?, III, IV,
V,  or VI, and pharmaceutically acceptable salts and pro-drug esters
thereof, in the preparation of  medicament for the tmatrnent of a cancer,
an ixif ammatory condition, or a microbial infection or  for the inhibition of
angiogenesis, a proteasome activity, or NP-rB activation. The uses can  



further include the use of a chemotheraneuii.e agent, an anti-angiogenic
agent, an ant- inflammatory agent, or a proteasome inhibitor. [01012] In a
sixteenth aspect, there is provided a compound having the structure of
Formula II, and pharmaceutically acceptable salts and pro-drug esters
thereof: (fie. c.  ll m -~- G3  E R'v~3 tit  Formula ii wherein the dashed
lines indicates that the designated bond is either a single bond or a double
bond and wherein R is senara e}y selected from the group consisting of a
hydrogen, a mono- substinned or poly-substiuned sanrated C;-C24 alkyl,
mono-subsfinued, holy-svbsutucea or  unsubsrinated variants of the
following residues: unsaturated 0r024 allcynyl, azyi, aeeviox}.
alkyioxvcaroonyloxy, a vioxy=roonyloxy, tvoloalkyi, tvcioalkeny;, cycioal
ox}v, aryl. hetemary,  arylalkoxy carbonyl, alkoxy carbonvlacvl,
aminocarbonyi, aminocarbonvloxv, nitro, azido, phenyl,  cvcioalkviacyl.
arvithie, oxysulfonyL carboxy, cyan, and halogenated akcyl including
polyhalogenated alkyl, 21 wherein the mono-substituted or poly-substitued
saturated C7-C2, alkyl in k, is  substituted with one or more substituents
selected from the group consisting of alkon,  substituted alkoxy, cycloalkyl,
substituted eycloalkyl, cyeloalkenyl, substituted  cycioalkenyl, aeyl,
acylamino, amino, substituted amino, aminoacyl, aminoacyloxy,
oxyacylamino, cyan, halogen. carboxyl, carboxylalkyL keto, thioketo, thiok,
thioalkoxy,  substituted thioalkoxy, aryl, aryiox3y, heteroaryl,
heteroaryioxy, heterocyclic,  heterocyclooxy, hydroxyamino, alkoxyarnino,
nitro, -SO-alkyl, -SO-substituted alkyl, - SO-aryl, -SO-heteroaryl,
-SO,-alkyl, -S02-substituted alkyl, -SO:-aryl and -SO-- heteroarvl: wherein
the halogenated alkyl in R, is a C,-24-alkyl poly-halogenated with  fluorine,
bromine, chlorine or iodine; or the halogenated alkyl is methyl or
Cr24-alkyl mono-or poly-halogenated with  fluorine, bromine, or iodine; 



where n is equal to 1 or 2, and if n is equal to 2, then R, can be the same
or different wherein R; is selected from the group consisting of a halogen,
mono-substittued, pol - substituted or unsubstituted variants of the
following residues: saturated C7-C24 alkyl, unsaturated C-- C2A alkenyl,
unsaturated C-C24 alkynyl, aryl, acyloxy, aikvioxycarbonyioxy,
aryioxycarbonyloxy,  cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl,
heteroarvi, aryialkoxy carbonyl, alkoxy  carbonylacyl. amino,
antinocarbonyL aminocarooyloxy, intro, azido, pheny', cycloalkyiazyi.
hydroxy,  alkylthio, aryhhie, oxysulfonyl, carboxy, cyan, and halogenated
alkyll including polyhalogehated  alkyh wherein R4 is separately selected
from the group consisting of a hydrogen, a halogen, mono- substituted,
poly-substituted or unsubstimted variants of the following residues:
saturated C1-C24 alky;,  unsaturated Cr-C24 alkenyl, unsaturated C;-C24
alkynyl, acyl, acyloxy, aliyloxycarbonyloxy, l cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, aryialkoxy  aryloxycarbonyioxy, cycloalky,
carbonyl, alkoxy carbonyiacyi amino, aminocarbonyl. aminocarboyloxy,
nitro, azido, phenyl, phenyl,  cycloalkylacyl, hydroxy, aliryithic, arylthio,
oxysulfonyl, carboxy, eyano, and halogenated alkyl  including
poiyhaiogenated alkyl, and m is equal to l or 2. and if m is equal to 2, then.
K4 can be the  same or different: wherein each of EI. E2, E;, E4 and Es is
a substituted or unsubstituted heteroatom; and  with the proviso that
Formula I is not Compound 11-16 or Compound fl-17. [OlOlb] In a
seventeenth aspect, there is provided a compound having the structure  of
Formula II, and pharmaceutically acceptable salts and pro-drug esters
thereof: 21a mY-I"  E2,  t3 e7 ( R'1 3  Formula E wherein the dashed Imes
indicates that the designated bond is either a single bond or a double
bond, and wherein Ri is separately selected from the group consisting of a
hydrogen. a halogen,  mono-substinrted, poly-substituted or unsuostituted
variants of the following residues: saturated C:- 024 alkyl, unsaturated
C2-C24 alk=yl, unsatuated C-C24 alkynyl, acyl. acvloxy,  



alkyloxycarbonyioxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl,, alkoxy,
cycloalkoxy, aryl,  heteroaryl, arvialkoxy carbonyl, alkoxy carbonviacyt,
amino, aninocarbonyl, aminoearbonvloxy,  nitre, azide, phenyl,
cveioalkyiacyL hydrox,, alkylthio, arylthic, oxysulfonyl, carboxy, cyan, and
halogenated alkyl including polyhaiogenated alkyl, where n is equal to 1 or
2, and if n is equal to 2, then k, can be thesame or different wherein R3 is
selected from the group consisting of a halogen mono-substituted, m}y-
substituted or unsubstituted variants of the following residues: saturated C
:-C24 alkyl, unsaturated G- C24 alkenyi, unsaturated C-C24 alkynyl, acyb
acyloxy, altcyloxycarbonyioxy, aryloxycarbonvloxy,  cycioalkyl,
cycloalkenyl, alkoxy, cycloalkoxy, aryl. heteroarvi, aryialkoxy carbonvi,
alimxy  earbonyiacyb amino, aminocarbonyl, antinocaraonvloxy, nitro,
azide, phenyl cycioalkylacyl,  hydroxy, aikyltnic, aryltnio, oxysulfonyl,
carnoxv, cyan. and halogenated alkyl including  polynalogenated alkyl;
wherein K is separately selected from the soup consisting of a hydrogen,
a halogen a mono- substit red or poly-substituted variant of the following
residues: C1-024 saturated alkyl, cvcloalkyl,  cycloalkenyl and ary , a
mono-substituted, poly-substituted or unstiostinned variants of the
following  residues: unsaturated C2-C24 alkenyi, unsaturated C--024
alkvnyL aryl. acyioxg, aikyloxycarbonyiox}  aryloxycarbonyioxy, alkoxy,
cycloalkoxy, heteroaryl, arvialkoxy carbonyl, alicoxy carbonviacyl,  amino,
aminocarbonyL amine arbonyioxy, nitro, azido, hvdrox5, alk ithie, arylthio,
oxysulfonyl,  carboxy, cyan, and halogenated alkyl including
poiyhalogenated alkyl, and in is equal to 1 or 2, and  if in is equal to 2,
then Ra can be the same or different; 21b wherein the mono-substituted
or poly-substituted saurrated Cu-C24 alkyl.  cvcloalkyl, cycloalkenyl or aryl
in R, is substituted with one or more substiments selected  from the group
consisting of alkoxy, substituted alkoxy, cycloalicyl, substituted  cycloalkyl,
cycloalkenyl, substituted eycloalkenyl, acy1, acyiamino, acvloxy, amino,
substituted amino, aminoacyl, aminoacyloxy, oxyacylamino, cyano,
halogen, carboxyl,  carboxvialkyl, keto, thioketo, tniol, thioalkoxy,
substituted thioalkoxy, aryl, aryioxy,  heteroaryl, heteroarvioxy,
heterocyclic, heterocvciooxy, hydroxvaminc, alkoxyamine.  nitro,
-SO-alkyl, -SO-substituted alkyl, -SO-aryl, -SO-heteroary'., -SO-alkyl-
-So-- substituted alkyl, -SO2-aryl and -SO,-heteeroaryl; wherein each of
Bs, B, and E5 is a substituted or unsubstiumed heteroatom; and  with the
proviso that. Formula I is not, Compound I1-16 or Compound P-17. 



Brief Description of the Drawmes [0102] Tice accompanying drawings,
which are incorporated in and form par of the  specification, merely
illustrate certain preferred embodiments of the present invention. Together
with the remainder of the specification, they are meant to serve to explain
preferred modes of  making certain compounds of the invention to those
of skilled in the an. In the drawings: 101031 FIG. 1 depicts the 'E NIVM
spectrum of a compound having stru^ore  Formula F-^_. [0104] FIG. 2
depicts the mass spectrum of a compound having strucnse  Formula II-2.
[0105] FIG. 3 depicts the 'Ii NMR spectrum of a compound having
structure- F0=11A [0106,1 FTG. 4 depicts the mass spectrum of a
compound having structure  Formula 11.3. [0107] FIG. 5 depicts the '$
NMR spectrum of a compound having surefire  Formula 11-4. [0108] FIG.
6 depicts the mass spectrum of a compound having structure  For mala
D-4. [0109] FIG. 7 depicts the 'A NNM spectnmi of a compound having
stmcnre  Formula II-5A. [0110] FIG. 8 depicts the mass spectnam of a
compound having structure  Formula L`-5A. [0111] FIG. 9 depicts the 'F
NMR spectrum of a compound having structure  Formula 11-5$. [01121
FIG. 10 depicts the mass specmna of a compound having structure
Formula Il-5R. 21c WO 2006/028525 PCT/1JS2005/014846  [01131 FIG.
11 depicts the effect of Formulae II-2, U-3, and 11-4 against LeTx-
mediated cytotoxicity. [01141 FIG. 12 depicts the 'H NMR spectrum of the
compound of Formula 11-8C.  [01151 FIG. 13 depicts the 'H NMR
spectrum of the compound of Formula II-13C.  [01161 FIG. 14 depicts the
'H NMR spectrum of the compound of Formula 11-18.  



101171 FIG. 15 depicts the '11 NMR spectrum of the compound of
Formula 11-19.  [0118] FIG. 16 depicts the 'H NMR spectrum of the
compound of Formula II-20.  [01191 FIG. 17 depicts the 'H NMR spectrum
of the compound of Formula II-21.  [01201 FIG. I8 depicts the 'H NMR
spectrum of the compound of Formula 11-22.  [01211 FIG. 19 depicts the
'H NMR spectrum of the compound of Formula 11-24C.  [0122] FIG. 20
depicts the 'H NMR spectrum of the compound of Formula 11-25.  [0123]
FIG. 21 depicts the 'H NMR spectrum of the compound of Formula IV-3C
in  DMSO-d6. [01241 FIG. 22 depicts the 'H NTMR spectrum of the
compound of Formula IV-3C in  C6D6/DMSO-d6. [01251 FIG. 23 depicts
the 'H NMR spectrum of the compound of Formula E-26 in  DMSO-d6.
[01261 FIG. 24 depicts the computer-generated ORTEP plot of the
compound of  Formula 11-26. [01271 FIG.25 depicts the 'H NMR
spectrum of the compound of Formula 11-27 in  DMSO-d6. [0128] FIG.26
depicts the 'H NMR spectrum of the compound of Formula II-28 in
DMSO-d6. [01291 FIG.27 depicts the 'H NTMR spectrum of the
compound of Formula U-29 in  DMSO-d6. [01301 FIG.28 depicts the 'H
NMR spectrum of the compound of Formula 1I-30 in  DMSO-d6. [0131]
FIG. 29 depicts the 'H NMR spectrum of the compound of Formula U-44 in
DMSO-d6. [01321 FIG. 30 depicts the 'H NMR spectrum of the compound
of Formula I-7 in  DMSO-d6. [0133] FIG. 31 depicts the 'H NMR spectrum
of the compound of Formula 11-47 in  DMSO-d6. 101341 FIG. 32 depicts
the 'H NMR spectrum of the compound of Formula 11-38 in  DMSO-d6.
-22 WO 2006/028525 PCT/US2005/014846  



[0135] FIG, 33 depicts the 'H NMR spectrum of the compound of Formula
II-50 in  DMSO-d6. Detailed Description of the Preferred Embodiment
[0136] Numerous references are cited herein. The references cited herein,
including  the U.S. patents cited herein, are each to be considered
incorporated by reference in their entirety  into this specification. [01371
Embodiments of the invention include, but are not limited to, providing a
method for the preparation of compounds, including novel compounds, for
example, including  compounds described herein and analogs thereof,
and to providing a method for producing  pharmaceutically acceptable
anti-microbial, anti-cancer, and anti-inflammatory compositions, for
example. The methods can include the compositions in relatively high
yield, wherein the  compounds and/or their derivatives are among the
active ingredients in these compositions.  Other embodiments relate to
providing novel compounds not obtainable by currently available
methods. Furthermore, embodiments relate to methods of treating cancer,
inflammation, and  infectious diseases, particularly those affecting
humans. The methods may include, for example,  the step of
administering an effective amount of a member of a class of new
compounds.  Preferred embodiments relate to the compounds and
methods of making and using such  compounds disclosed herein, but not
necessarily in all embodiments of the present invention,  these objectives
are met. [0138] For the compounds described herein, each. stereogenic
carbon can be of R or  S configuration. Although the specific compounds
exemplified in this application can be  depicted in a particular
configuration, compounds having either the opposite stereochemistry at
any given chiral center or mixtures thereof are also envisioned. When
chiral centers are found in  the derivatives of this invention, it is to be
understood that the compounds encompasses all  possible stereoisomers.
Compounds of Formula I [0139] Some embodiments provide compounds,
and methods of producing a class of  compounds, pharmaceutically
acceptable salts and pro-drug esters thereof wherein the  compounds are
represented by Formula I: 2 E3  Ep 



E E4  R'), R3 Formula I  -23 WO 2006/028525 PCT/US2005/014846
[0140] In certain embodiments the substituent(s) Ri, R2, and R3
separately may include a hydrogen, a halogen, a mono-substituted, a
poly-substituted or an unsubstituted variant  of the following residues:
saturated C1-C24 alkyl, unsaturated C2-C24 alkenyl or C2-C24 alkynyl,
acyl, acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl
(including for example,  cyclohexylcarbinol), cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl,  alkoxy carbonylacyl,
amino, aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl,
cycloalkylacyl, hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy, cyano,
thin, sulfoxide, sulfone,  sulfonate esters, thiocyano, boronic acids and
esters, and halogenated alkyl including  polyhalogenated alkyl. Further, in
certain embodiments, each of E3, E2, E3 and E4 can be a  heteroatom or
substituted heteroatoms, for example, a heteroatom separately selected
from the  group consisting of nitrogen, sulfur and oxygen. The dashed line
indicates that the designated  bond is either a single bond or a double
bond. In some embodiments, preferably RI is a  substituted or
unsubstituted C1 to C5 alkyl. For example, methyl, ethyl, propyl, isopropyl,
butyl,  isobutyl, tert-butyl, and pentyl are preferred. In some embodiments,
Rl is not a substituted or  unsubstituted, unbranched C6 alkyl. [0141] In
some embodiments n can be equal to 1 or equal to 2. When n is equal to
2, the substituents can be the same or can be different. Also, some
embodiments include the  proviso that R2 is not cyclohex-2-enyl-carbinol
or substituted eyclohex-2-enyl-carbinol. Also,  some embodiments include
the proviso that Formula I is not Compound II-16 or Compound 11-17.
Other embodiments include the proviso that R2 is not
cyclohex-2-enyl-carbinol, when R3 is  methyl. Furthermore, in some
embodiments R3 is not hydrogen. [0142] Preferably, R2 can be a formyl.
For example, the compound may have the  following structure 1-1: OHC
H O  O  



H Re  Formula 1-1 [0143] R, may include, for example, hydrogen, fluorine,
chlorine, bromine and  iodine. -24 WO 2006/028525 PCT/US2005/014846
[01441 Preferably, the structure of Formula I-1 may have the following
stereochemistry: OHC  H = O  N = 0 O  HWt' Re  [0145] R8 may include,
for example, hydrogen, fluorine, chlorine, bromine and  iodine. [0146]
Preferably, R2 can be a carbinoL For example, the compound may have
the  following structure 1-2: OH  H O  N O  Re Formula 1-2 [0147] R8 may
include, for example, hydrogen, fluorine, chlorine, bromine and  iodine. -25
WO 2006/028525 PCT/US2005/014846  [01481 As an example, the
structure of Formula 1-2 may have the following  stereochemistry: 



OH  H N  O O  HI... Re [0149] Rd may include, for example, hydrogen,
fluorine, chlorine, bromine and  iodine. [01501 As exemplary compound of
Formula I can be the compound having the  following structure 1-3: H 0  N
O 0  H RB  Formula 1-3 [01511 R8 may include, for example, hydrogen,
fluorine, chlorine, bromine and  iodine. -26 WO 2006/028525
PCT/US200S/014846  [0152] The compound of Formula 1-3 may have
the following stereochemical  structure: H = 0  N 0 0  Hopi,,,. 5 Re  [0153]
R8 may include, for example, hydrogen, fluorine, chlorine, bromine and
iodine. 



[0154] Another exemplary compound Formula I can be the compound
having the  following structure 1-4: H 0  N 0 0  H RB  Formula 1-4 [0155]
R8 may include, for example, hydrogen, fluorine, chlorine, bromine and
iodine. -27 WO 2006/028525 PCT/US2005/014846  [0156] Preferably, the
compound of Formula 1-4 may have the following  stereochemical
structure: H  N  O O  HUpu. RB  [0157] R8 may include, for example,
hydrogen, fluorine, chlorine, bromine and  iodine. [01581 Still a further
exemplary compound of Formula I is the compound having the  following
structure 1-5: NHZ  H O  N 0 O  HO  Re 



Formula 1-5 [0154] R8 may include, for example, hydrogen, fluorine,
chlorine, bromine and  iodine. -28 WO 2006/028525 PCT/US2005/014846
[0160] For example, the compound of Formula 1-5 may have the following
stereochemistry: NH2  H O  N O O  R8 [0161] Rg may include, for
example, hydrogen, fluorine, chlorine, bromine and  iodine. [0162] In some
embodiments, R, of Formula I may be, for example, a cyclohex-2-
enylidenemethyl. For example, the compound may have the following
structure of Formula 1-6: H O  N O O  H R8  Formula 1-6 [0163] R8 may
include, for example, hydrogen, fluorine, chlorine, bromine and  iodine. -29
WO 20061028525 PCT/US2005/014846  [0164] Preferably, the
compound of Formula 1-6 may have the following  stereochemistry: H  N =



O  H{tu1P' c R,  [0165] R8 may include, for example, hydrogen, fluorine,
chlorine, bromine and  iodine. [0166] In further embodiments, R2 of
Formula I can be, for example, a cyclohex-2- enylmethyl. For example, the
compound may have the following structure of Formula 1-7: H O  N O  CI
Formula 1-7 [0167] R8 may include, for example, hydrogen, fluorine,
chlorine, bromine and  iodine. [0168] Preferably, the compound of
Formula 1-7 may have the following  stereochemistry: -30 WO
2006/028525 PCT/IIS2005/014846  Qo",(   O O  Hlwn,. c RB  [01691 R8
may include, for example, hydrogen, fluorine, chlorine, bromine and
iodine. [01701 In other embodiments, R2 can be a cyclohexylalkylamine.
[0171] Also, in other embodiments, R2 can be a
C-Cyclohexyl-methyleneamine. In  others, R2 can be a
cyclohexanecarbaldehyde O-oxime. [0172] Furthermore, in some
embodiments, R2 can be a cycloalkylacyl.  Compounds of Formula II
[01731 Other embodiments provide compounds, and methods of
producing a class of  



compounds, pharmaceutically acceptable salts and pro-drug esters
thereof, wherein the  compounds are represented by Formula II: R4 E E3
EZ -, --f  E E4  R% R3 Formula II [0174] In certain embodiments the
substituent(s) R1, R3, and R4 separately may  include a hydrogen, a
halogen, a mono-substituted, a poly-substituted or an unsubstituted
variant  of the following residues: saturated C1-C24 alkyl, unsaturated
C2-C24 alkenyl or C2-C24 alkynyl,  acyl, acyloxy, alkyloxycarbonyloxy,
aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,  cycloalkoxy, aryl,
heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl,  aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl,
hydroxy, allylthio, arylthio, oxysulfonyl,  carboxy, cyano, thio, sulfoxide,
sulfone, sulfonate esters, thiocyano, boronic acids and esters, and  -31
WO 2006/028525 PCT/US2005/014846  halogenated alkyl including
polyhalogenated alkyl. Further, in certain embodiments, each of Et,  E,, E3
and E4 can be a substituted or unsubstituted heteroatom. For example,
the heteroatom can  be nitrogen, sulfur and oxygen. The dashed line
indicates that the designated bond is either a  single bond or a double
bond. [0175] In some embodiments n or m can be equal to 1, while in
others it can be  equal to 2, When n or m is equal to 2, the substituents
can be the same or can be different. Also,  some embodiments include the
proviso that Formula 11 is not Compound II-16 or Compound 11- 17.
Further embodiments include the proviso that R4 is not cyclohex-2-enyl or
substituted  cyclohex-2-enyl. Also, some embodiments include the proviso
that R4 is not cyclohex-2-enyl,  when R3 is methyl. Furthermore, in some
embodiments R3 is not a hydrogen. [01.76] E5 may be, for example, OH,
0, OR1o, S, SRI,, SO,Rjt, NH, NH2, NOH,  NHOH, NP,12, and NHOR13,
wherein Rio-13 may separately include, for example, hydrogen, alkyl,
substituted alkyl, aryl, heteroaryl and the like. Also, R3 can be CH2CH,X,
wherein X may be, for  



example, H, F, Cl, Br, and I. R3 can be methyl. Furthermore, R4 can be
cyclohexyl. Also, each  of E1, E3 and E4 can be 0 and E, can be NH.
Preferably, R, can be CH2CH2X, wherein X is  selected from the group
consisting of H, F, Cl Br, and I; wherein R4 may include a cyclohexyl;
wherein R3 can be methyl; and wherein each of EI, E3 and E4 can be 0
and E2 can be NIL [0177] In some embodiments, preferably Rt is a
substituted or unsubstituted C, to C5  alkyl. For example, methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, tert-butyl, and pentyl are  preferred. In
some embodiments, Rr is not a substituted or unsubstituted, unbranched
C6 alkyl. [0178] For example, an exemplary compound of Formula If has
the following  structure II-1: H OH  H O  N 0 0  H R8  Formula II-1 [0179]
RB may include, for example, hydrogen, fluorine, chlorine, bromine and
iodine. -32 WO 2006/028525 PCT/US2005/014846  [0180] Exemplary
stereochemistry can be as follows: 0 H OH  H N  O 0  Re [0181] In
preferred embodiments, the compound of Formula II has any of the
following structures II-2,11-3 or II-4, respectively: 



H 0 H  OH OH  CD 0 N O  N CD H 0 OH 0 O H - p 0  HPU,,. = N Hiotn~_
0 0  Htinm.. CI Br  CH3  [0182] It should be noted that the stereochemistry
of the above structures can be changed to the opposite stereochemistry at
one or more of the chiral centers. For example, some  embodiments
include the following structures shown without stereochemistry: -33 WO
2006/028525 PCT/US2005/014846  H H OH OH  H 0 H 0  N H N OH  0 O
H 0 0  N 0  H a er  CH3  [01831 in other embodiments wherein R4 can be
7-oxa-bicyclo[4.1.0]hept-2-yl. An 



exemplary compound of Formula 11 is the following structure 11-5:  H  H
OH  0 H O  N 0 0  H RB  Formula 11-5 [01841 R8 may include, for
example, hydrogen, fluorine, chlorine, bromine and  iodine. -34 WO
2006/028525 PCTIUS2005/014846  [0185] The following are examples of
compounds having the structure of Formula  R-5: H H OH  O H O  N O O
Hill".... CI  Formulae 11-5A and U-5B [0186] In still further embodiments,
Ra may include a substituted or an unsubstituted  branched alkyl. For
example, a compound of Formula II can be the following structure 11-6:
HO 



H  HO OH  H 0  N O O  H RB  Formula 11-6 [0187] Rs may include, for
example, hydrogen, fluorine, chlorine, bromine and  iodine. [0188] The
following is exemplary stereochemistry for a compound having the
structure of Formula 11-6: -35 WO 2006/028525 PCT/US2005/014846
HO H  HO OH  H = 0  N O O  HMI.... R8  [01891 As another example, the
compound of Formula 11 can be the following  structure 11-7: H  CHO OH
OHC O  N O 0  



H Rs  Formula 11-7 [01901 Re may include, for example, hydrogen,
fluorine, chlorine, bromine and  iodine. [01911 The following is exemplary
stereochemistry for a compound having the  structure of Formula 11-7:
-36 WO 2006/028525 PCT/US2005/014846  r )~ H CHO OH  OHC = H O
N = O O  Re [0192] In other embodiments, R4 can be a cycloalkyl and E5
can be an oxygen. An  exemplary compound of Formula 11 can be the
following structure 11-8: 0  H 0  N O I0  H RB  Formula 11-8 [0193] RR
may include, for example, hydrogen (II-8A), fluorine (II-8B), chlorine (II-
8C), bromine (11-8D) and iodine (II-8E). [0194] The following is exemplary
stereochemistry for a compound having the  structure of Formula II-8: -37 



WO 2006/028525 PCT/US2005/014846  H 0 N  0 0  Hllu RS  [0195] In
some embodiments E5 can be an amine oxide, giving rise to an oxime. An
exemplary compound of Formula II has the following structure II-9: RO  N
H 0  N O H  H Pe  Formula LI-9 [0196] R8 may include, for example,
hydrogen, fluorine, chlorine, bromine and  iodine; R can be hydrogen,
alkyl, or substituted alkyl, for example. [0197] The following is exemplary
stereochemistry for a compound having the  structure of Formula II-9: -38
WO 2006/028525 PCT/US2005/014846  R0 N  H = 0  N O O  ,.. _ H 



Rs  [0198] A further exemplary compound of Formula II has the following
structure 11- 10: OH  H 0  N 0 0  H Rs  Formula 11-10 [0199] R8 may
include, for example, hydrogen, fluorine, chlorine, bromine and  iodine.
[0200] The following is exemplary stereochemistry for a compound having
the  structure of Formula II-10 (wavy bond indicates that any
stereochemistry is allowed): -39 WO 2006/028525 PCT/US2005/014846
OH  N O O  HI Re  [0201] In some embodiments, E5 can be NH2. An
exemplary compound of Formula  II has the following structure 11-11: H
NH,  H O  N O O  H 



Pa  Formula II-11 [0202] R8 may include, for example, hydrogen, fluorine,
chlorine, bromine and  iodine. [0203] The following is exemplary
stereochemistry for a compound having the  structure of Formula 11-11:
-40 WO 2006/028525 PCT/US2005/014846  NH2 H O  N O O  Will... Re
[02041 In some embodiments, R4 may include a cycloalkyI and E$ can be
NI32. An  exemplary compound of Formula 11 has the following structure
11-12: 7NH2  0  H O  N 0 H RB  Formula 11-12 [02051 R8 may include,
for example, hydrogen, fluorine, chlorine, bromine and  iodine. [02061 The
following is exemplary stereochemistry for a compound having the
structure of Formula 11-12: -41 WO 2006/028525 PCT/US2005/01.4846
0-~' NH2 



H O  N O O  H Re  [0207] A further exemplary compound of Formula II
has the following structure II- 13: O  H O  N 0  0 H RB  Formula H- 13
[0208] RB may include, for example, hydrogen (11-13A), fluorine (II-13B),
chlorine  (11-13C), bromine (11-13D) and iodine (II-13E). [0209] The
following is exemplary stereochemistry for a compound having the
structure of Formula 11-13: -42 WO 2006/028525 PCT/US20051014846
H O  0 O  RB [0210] A still further exemplary compound of Formula 11
has the following structure  11-14: OH  H 0  N 



0 0  H RB  Formula 11-14 [0211] RB may include, for example, hydrogen,
fluorine, chlorine, bromine and  iodine. [0212] The following is exemplary
stereochemistry for a compound haying the  structure of Formula 11-14:
-43 WO 2006/028525 PCT/US2005/014846  0-~ OH H O  N O O  HIIPi,,.
Re  [02131 In some embodiments, the compounds of Formula 11, may
include as R4 at  least one cycloalkene, for example. Furthermore, in
some embodiments, the compounds may  include a hydroxy at E5. for
example. A further exemplary compound of Formula 11 has the  following
structure 11-15: H H OH  H O  N 0 0  H Re  Formula II-15 [02141 Rs may
include, for example, hydrogen, fluorine, chlorine, bromine and  



iodine. In some embodiments, R8 does not include hydrogen or chlorine.
[02151 Exemplary stereochemistry can be as follows:  -44 WO
2006/028525 PCTIUS2005/014846  y H OH  H = O  N O O  Re [0216)
The following is exemplary stereochemistry for compounds having the
structures II-18 and 11-19, respectively: H H  OH Q6""" OH  H = O H = O
N N  O O O O  HUpo., = H W'"... II-18 II-19 Br  [0217] The compounds of
Formulae 11-18 and II-19 can be obtained by fermentation,  synthesis, or
semi-synthesis and isolated/purified as set forth below. Furthermore, the
compounds of Formulae 11-18 and 11-19 can be used, and are referred
to, as "starting materials" to  make other compounds described herein. -45
WO 2006/028525 PCTIUS2005/014846  [0218] In some embodiments,
the compounds of Formula II, may include a methyl group as RI, for
example. A further exemplary compound, Formula 11-20, has the
following  structure and stereochemistry: H H 



OH  H = O  N O O  11-20 [0214] In some embodiments, the compounds of
Formula 11, may include  hydroxyethyl as R1, for example. A further
exemplary compound, Formula 11-21, has the  following structure and
stereochemistry: H OH  H O  N 0 0  II-21  HO -46 WO 2006/028525
PCT/US20051014846  [0220] In some embodiments, the hydroxyl group
of Formula U-21 can be esterified such that R, may include
ethylpropionate, for example. An exemplary compound, Formula II-22,
has the following structure and stereochemistry: H OH  H O  N 0 O  II-22
O O  [0221] In some embodiments, the compounds of Formula 11 may
include an ethyl  



group as R3, for example. A further exemplary compound of Formula II
has the following  structure 11-23: H H OH  H 0  N 0 0  H RB  [0222] R8
may include, for example, hydrogen, fluorine, chlorine, bromine and
iodine. Exemplary stereochemistry can be as follows: -47 WO
2006/028525 PCT/US2005/014846  H H OH  H = 0  N O 0  Hilt" RB
102231 In some embodiments, the compounds of Formula II-23 may have
the  following structure and stereochemistzy, exemplified by Formula
II-24C, where R3 is ethyl and R8  is chlorine: H H  \\\\ " OH H = 0  N O O
CI 1I-24C  



-48 WO 2006/028525 PCT/US2005/014846  [0224] In some
embodiments, the compounds of Formula 11-15 may have the following
stereochemistry, exemplified by the compound of Formula II-25, where R8
is chlorine:  H OH H  H = 0  N = 0 O  Hp1um CI 11-25 [0225] In some
embodiments, the compound of Formula 11-15 may have the  following
stereochemistry, exemplified by the compound of Formula 11-26, where
R8 is chlorine:  H H O 1  H CI 11-26 [0226] In some embodiments, the
compound of Formula 11 may have the following  structure and
stereochemistry, exemplified by Formula 11-27, where Rt is ethyl: H H OH
0  H = H  0 H 11-2 7  49 WO 2006/028525 PCT/US2005/014846  [0227] In
some embodiments, the compound of Formula II may have the following
structure (shown without stereochemistry and with exemplary
stereochemistry), exemplified by  



Formula U-28, where R, is methyl: H H H H  OH OH  H = 0 H 0  N = N O 0
0 0  H = H 1F_78 11-28  [0228[ In some embodiments, the compounds of
Formula II may include azidoethyl  as R,, for example. A further exemplary
compound, Formula II-29, has the following structure  and
stereochemistry: H OH  H = O  N 0 0  II-29  N3 -50 WO 2006/028525
PCT/US2005/014846  [0229] In some embodiments, the compounds of
Formula If may include propyl as R1, for example. A further exemplary
compound, Formula II-30, has the following structure and
stereochemistry: QtH H OH  H = 0  N 0 O  



yliU~". II-30  H3C [0230] Still farther exemplary compounds, Formulae
11-31 and 11-32, have the  following structure and stereochemistry: 8 /
HO 0  H 0.  N  O O  Iluu`"' c CI  Formula 11-31 and 11-32 [0231] Other
exemplary compounds, Formulae 11-33,11-34,11-35 and 11-36, have the
following structure and stereochemistry: -Si WO 2006/028525
PCT/US2005/014846  HO OH H O  N O O  Cl Formula 11-33 - ff-36
[02321 In some embodiments, the compound of Formula 11 may include
cyanoethyl  as RI; for example, the compound of Formula 11-37 has the
following structure and  stereochemistry: OH  H N 0  



HM"' 11-37  NC [02331 In another embodiment, the compound of Formula
11 may include  ethylthiocyanate as R1; for example, the compound of
Formula 11-38 has the following structure  and stereochemistry: -52 WO
2006/028525 PCT/US2005/014846  Q6H H OH  H O  N O O  tjptp". _ 11-3
8  NCS [0234] In some embodiments, the compounds of Formula 11 may
include a thiol as  R,, for example. A further exemplary compound,
Formula II-39, has the following structure and  stereochemistry, where R=
H, alkyl, aryl, or substituted alkyl or aryl: o."" OH  H = O  N O O  II-39  RS
[02351 In a further exemplary compound, the sulfur of the compound of
Formula 11- 39 can be oxidized to a sulfoxide (n=l) or sulfone (n=2), for
example, as in the compound of  Formula 11-40: -53 



WO 2006/028525 PCT/US2005/014846  H OH 0  N O O  HIIPm.. _ II-40
RODS [0236] In some embodiments, the substituent Rt of the compound
of Formula 11 may  include a leaving group, for example, a halogen, as in
compounds U-18 or 11-19, or another  leaving group, such as a sulfonate
ester. One example is the methane sulfonate (mesylate) of  Formula II-41:
H  H 0  N 0 O  0 II-41 H3C" ` [0237] In some embodiments, the substituent
Rt of the compound of Formula U may  include electron acceptors. The
electron acceptor may be, for example, a Lewis acid, such as a  boronic
acid or ester. An exemplary compound, Formula 11-42, has the following
structure and  stereochemistry, where n = 0, 1, 2, 3, 4, 5, or 6, for
example, and where R=H or alkyl, for  example: -54 WO 2006/028525
PCT/US20051014846  OH H = 0  N 0 



O  HIY/Pn,.. \\  n II-42  RO/ \OR [0238] Further exemplary compounds of
Formula II-42 are the compounds of  Formula 11-42A, where n=2 and
R=A, and the compound of Formula II-42B, where n=1 and  R=H: H H  H
H  \10"' OH OH H 0 H 0  N N  O 0 O 0  _ ylUu^"  II-42A 11-42B HOB  HOB
\OH  \OH [0239] In some embodiments where the substituent RI of the
compound of Formula  11 includes an electron acceptor, the electron
acceptor may be, for example, a Michael acceptor.  An exemplary
compound, Formula 11-43 has the following structure, where n = 0, 1, 2,
3, 4, 5, 6,  and where Z is an electron withdrawing group, for example,
CHO, COR, COOK, CONH2, CN,  NO2, SOR, S02R, etc: -55 WO
2006/028525 PCT/IIS2005/014846  H ,n" OH  H = O  N 0 0  



HIIP'..  ( n II-43  Z [0240) A further exemplary compound of Formula 11-43
is the compound of Formula  11-43A, where n=1 and Z=C02CH3: OH  H
O  N 0 II-43A  CO2CH3 [02411 In some embodiments, the compounds. of
Formula 11 may include an alkenyl  group as R1, for example, ethylenyl.
A further exemplary compound, Formula 11-46, has the  following
structure and stereochemistry: -56 WO 2006/028525
PCT/US2005/014846  QXH H  ,,.. OH  H O  N O  Hipp,,,.. 11-46  [0242]
Other exemplary compound, Formula 11-49 can have the following
structure  and stereochemistry: O  O';11 H O  N O O  



Huo,,,. II  Cl [0243] In some embodiments, the compounds can be prodrug
esters or thioesters of  the compounds of Formula 11. For example, the
compound of Formula U-44 (a prodrug thioester  of the compound of
Formula II-16) has the following structure and stereochemistry: 1\\",,,. OH
H = O  N O S  OH 0 CH3  II-44 CI -57 WO 2006/028525
PCT/US2005/014846  [0244] In another example, the compound of
Formula U-47 (a prodrug thioester of  the compound of Formula II-17) has
the following structure and stereochemistry: H  u."' OH  H = 0  N O S  OH
Hpu,,,. _ O OCH3  11-47 [0245] In yet another example, the compound of
Formula 11-48 has the following  structure and stereochemistry: H  ~.
HOH 0 NH2  



O S NH'COOH  - OH 0 O NH COOH  CI 11-48  [0246] in another
example, the compound of Formula II-50 (prodrug ester of the  compound
of Formula 11-16) has the following structure and stereochemistry: H H
OH  H O O OH S---x II  H",. O  O CI 11.50  Compounds of Formula III
[0247] Other embodiments provide compounds, and methods of
producing a class of  compounds, pharmaceutically acceptable salts and
pro-drug esters thereof, wherein the  compounds are represented by
Formula III: -58 WO 2006/028525 PCTIUS2005/014846  R E5 E3  E2 E4
E4  H3C JR( Formula III [0248] In certain embodiments, the substituent(s)
RI may include, for example, a  hydrogen, a halogen, a mono-substituted,
a poly-substituted or an unsubstituted variant of the  



following residues: saturated CI-C24 alkyl, unsaturated C2-C24 alkenyl or
C2-C24 allWnyl, acyl,  acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy,
eycloallcyl, cycloalkenyl, alkoxy,  cycloalkoxy, aryl, heteroaryl, arylalkoxy
carbonyl, alkoxy carbonylacyl, amino, aminocarbonyl,  aminocarboyloxy,
nitro, azido, phenyl, hydroxy, alkrylthio, arylthio, oxysulfonyl, carboxy,
cyano,  thin, sulfoxide, sulfone, sulfonate esters, thiocyano, boronic acids
and esters, and halogenated  alkyl including polyhalogenated alkyl. For
example, n can be equal to 1 or 2. When n is equal to  2, the substituents
can be the same or can be different. The dashed line indicates that the
designated bond is either a single bond or a double bond. [0249] In certain
embodiments, R4 may be, for example, hydrogen, a halogen, a
mono-substituted, a poly-substituted or an unsubstituted variants of the
following residues:  saturated CI-C24 allcyl, unsaturated C2-C24 alkenyl
or C2-C24 alkynyl, acyl, acyloxy,  alkyloxycarbonyloxy,
aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl,
heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy,  nitro, azido, phenyl, hydroxy, alkylthio,
arylthio, oxysulfonyl, carboxy, cyano, thin, sulfoxide,  sulfone, sulfonate
esters, thiocyano, boronic acids and esters, and halogenated alkyl
including  polyhalogenated alkyl. For example, m can be equal to 1 or 2.
When m is equal to 2, the  substituents can be the same or can be
different. Some embodiments include the proviso that  Formula III is not
Compound II-16 or Compound 11-17. Further embodiments include the
proviso  that R4 is not cyclohex-2-enyl or substituted cyclohex-2-enyl.
Also, each of EI, E2, E3, E4 and E5  may be, for example, a heteroatom
or substituted heteroatom. For example, the heteroatom can  be nitrogen,
sulfur or oxygen. [0250] In some embodiments, preferably RI is a
substituted or unsubstituted CI to C5  alkyl. For example, methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, tert-butyl, and pentyl are  preferred. In
some embodiments, Rt is not a substituted or unsubstituted, unbranched
C6 alkyl.  -59 WO 2006/028525 PCT/US2005/014846  Compounds of
Formula IV [0251] Other embodiments provide compounds, and methods
of producing a class of  compounds, pharmaceutically acceptable salts
and pro-drug esters thereof, wherein the  compounds are represented by
Formula IV: E3  (R5)m E2 



Ej E4  (RI n R3 Formula IV [0252] In certain embodiments, the
substituent(s) R,, R3, and R5 may separately  include a hydrogen, a
halogen, a mono-substituted, a poly-substituted or an unsubstituted
variants  of the following residues: saturated C1-C24 alkyl, unsaturated
C2-C24 alkenyl or C2-C24 alkynyl,  acyl, acyloxy, alkyloxycarbonyloxy,
aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,  cycloalkoxy, aryl,
heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl,  aminocarboyloxy, nitro, azido, phenyl, oxy, hydroxy,
aikytthio, arylthio, oxysulfonyl, carboxy,  cyano, thio, sulfoxide, sulfone,
sulfonate esters, thiocyano, boronic acids and esters, and  halogenated
alkyl including polyhalogenated alkyl. Also, each of E,, E2, E3, E4 and E5
can be a  heteroatom or substituted heteroatom, for example, nitrogen,
sulfur or oxygen. In some  embodiments, R3 is not a hydrogen. n is equal
to 1 or 2. When n is equal to 2, the substituents  can be the same or can
be different. Also, m can be 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or 11 and if m is
more than 1, then R5 can be the same or different. Furthermore, the
substituents R5 may form a  ring, for example, an epoxide. The dashed
line indicates that the designated bond is either a  single bond or a double
bond. [0253] In some embodiments, preferably R, is a substituted or
unsubstituted C, to C5  alkyl. For example, methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, tert-butyl, and pentyl are  preferred. In some embodiments,
R, is not a substituted or unsubstituted, unbranched C6 alkyl.  -60 WO
2006/028525 PCT1US2005/014846  [0254] In some embodiments, the
substituents R5 may give rise to, for example, a di substituted
cyclohexane. An exemplary compound of Formula IV is the following
structure N-1,  with and without exemplary stereochemistry (the wavy
bond lines indicate that any  stereochemical orientation is allowed): H H
R7 H H  OH R7 OH H O  Rs N R6 N 



O O  HRUn ~-{luu... Re Re  Formula N-I [0255] R8 may include, for
example, hydrogen, fluorine, chlorine, bromine and  iodine. The
substituent(s) R6 and R7 may separately include a hydrogen, a halogen, a
mono- substituted, a poly-substituted or an unsubstituted variants of the
following residues: saturated  C-C24 alkyl, unsaturated C2-C24 alkenyl or
C2-C24 alkynyl, acyl, acyloxy, alkyloxycarbonyloxy,  aryloxycarbonyloxy,
cycloalkyl, cycloallcenyl, allcoxy, cycloalkoxy, aryl, heteroaryl, arylalkoxy
carbonyl, alkoxy carbonylacyl, amino, aminocarbonyl, aminocarboyloxy,
nitro, azido, phenyl,  hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy,
cyano, thio, sulfoxide, sulfone, sulfonate  esters, thiocyano, boronic acids
and esters, and halogenated alkyl including polyhalogenated  alkyl.
Further, R6 and R7 both can be the same or different. -61 WO
2006/028525 PCT/US2005/014846  [02561 For example, an exemplary
compound of Formula IV has the following  structure IV-2: H OH  HO H 0
HO N 0 0  H H R8  Formula N-2 [02571 R8 may include, for example,
hydrogen, fluorine, chlorine, bromine and  iodine. [02581 Exemplary
stereochemistry can be as follows:  H H  



OH H = O  HO \1011 OH N  O O  R8 -62 WO 2006/028525
PCT/us2005I014846  [0259] For example, an exemplary compound of
Formula N has the following  structure IV-3: H OH  C! H 0  HO N 0 0  H
Re  Formula IV-3 [0260] R8 may include, for example, hydrogen (IV-3A),
fluorine (IV-3B), chlorine  (IV-3C), bromine (IV-3D) and iodine (IV-3E).
[0261] Exemplary stereochemistry can be as follows:  H H  OH  CI O  H
OH N  0 O  HW 



Re  -63 WO 2006/028525 PCTIIJS2005/014846  [02621 Additional
exemplary structure and stereochemistry can be as follows: H H OH  CI H
0  OH N O 0  HM,,,.. CI  IV-3C  [02631 For example, an exemplary
compound of Formula IV has the following  structure IV-4: H OH  HO H 0
N  0 0  H RB  Formula IV-4 [02641 Rs may include, for example,
hydrogen, fluorine, chlorine, bromine and  iodine. [02651 Exemplary
stereochemisty can be as follows:  -64 WO 2006/028525
PCT/US2005/014846  H H OH  



HO to  R3 Compounds of Formula V [02661 Some embodiments provide
compounds, and methods of producing a class of  compounds,
pharmaceutically acceptable salts and pro-drug esters thereof, wherein
the  compounds are represented by Formula V: E5 E3  (Rs)m E2 Et E4
CH3 (Ri)n  Formula V 102671 In certain embodiments, the substituent(s)
RI and R5 may separately include  a hydrogen, a halogen, a
mono-substituted, a poly-substituted or unsubstituted variants of the
following residues: saturated CI-C24 alkyl, unsaturated C2-C24 alkenyl or
C2-C24 alkynyl, acyl,  acyloxy, alkyloxycarbonyloxy, aryloxyearbonyloxy,
cycloalkyl, cycloalkenyl, alkoxy,  cycloalkoxy, aryl, heteroaryl, arylalkoxy
carbonyl, alkoxy carbonylacyl, amino, aminocarbonyl,  aminocarboyloxy,
nitro, azido, phenyl, oxy, hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy,
cyano, thio, sulfoxide, sulfone, sulfonate esters, thiocyano, boronic acids
and esters, and  halogenated alkyl including polyhalogenated alkyl. In
certain embodiments, each of El, E2, E3, E4  and E5 can be a heteroatom
or substituted heteroatom, for example, nitrogen, sulfur or oxygen.
Preferably, in may be, for example, 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or 11 and
if in is more than 1,  -65 WO 2006/028525 PCT/US20051014846  then R5
can be the same or different. Furthermore, the substituents R5 may form a
ring, for  example, an epoxide. The dashed line indicates that the
designated bond is either a single bond  or a double bond. [02681 In some
embodiments, preferably R, is a substituted or unsubstituted C, to C5
alkyl. For example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
tert-butyl, and pentyl are  preferred. In some embodiments, R, is not a
substituted or unsubstituted, unbranched C6 alkyl.  



Compounds of Formula VI [0269] Some embodiments provide
compounds, and methods of producing a class of  compounds,
pharmaceutically acceptable salts and pro-drug esters thereof, wherein
the  compounds are represented by Formula VI: R2 E3  EZ E1 R14  R3
EQ n(RI)~/  Formula VI [0270] wherein R, can be separately selected from
the group consisting of a mono- substituted, poly-substituted or
unsubstituted variants of the following residues: saturated C1-C24  alkyl,
unsaturated C2-CZ4 alkenyl or C2-C24 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy,  aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy  carbonyl, alkoxy carbonylacyl,
amino, aminocarbonyl, aminocarboyloxy, phenyl, cycloalkylacyl,  alkylthio,
arylthio, oxysulfonyl, carboxy, thio, sulfoxide, sulfoneboronic acid esters,
and  halogenated alkyl including polyhalogenated alkyl. n is equal to 1 or
2, and if n is equal to 2,  then R, can be the same or different; [02711
wherein R2, can be selected from the group consisting of hydrogen, a
halogen, mono-substituted, poly-substituted or unsubstituted variants of
the following residues:  saturated CI-C24 alkyl, unsaturated C2-C24
alkenyl or C2-C24 alkynyl, acyl, acyloxy,  alkyloxycarbonyloxy,
aryloxycarbonyloxy, cycloalkyl (including, for example,
cyclohexylcarbinol), cycloalkenyl, alkoxy, cycloallcoxy, aryl, heteroaryl,
arylalkoxy carbonyl,  alkoxy carbonylacyl, amino, aminocarbonyl,
aminocarboyloxy, nitro, azido, phenyl,  cycloalkylacyl, hydroxy, alkylthio,
arylthio, oxysulfonyl, carboxy, cyano, thio, sulfoxide, sulfone,  sulfonate
esters, thiocyano, boronic acids and esters, and halogenated alkyl
including  polyhalogenated alkyl; -66 WO 2006/028525
PCT/US2005/014846  [0272) wherein R3 can be selected from the group
consisting of a halogen, mono 



substituted, poly-substituted or unsubstituted variants of the following
residues: saturated C1-C24  alkyl, unsaturated C2-C24 alkenyl or C2-C24
alkynyl, acyl, acyloxy, alkyloxycarbonyloxy,  aryloxycarbonyloxy,
cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl, heteroaryl, arylalkoxy
carbonyl, alkoxy carbonylacyl, amino, aminocarbonyl, aminocarboyloxy,
nitro, azido, phenyl,  cycloalkylacyl, hydroxy, alkylthio, arylthio,
oxysulfonyl, carboxy, cyano, thio, sulfoxide, sulfone,  sulfonate esters,
thiocyano, boronic acids and esters, and halogenated alkyl including
polyhalogenated alkyl; wherein each of El, E2, E3 and E4 can be a
substituted or unsubstituted  heteroatom. [0273) In some embodiments,
R2 is not cyclohex-2-enyl carbinol when one of the R,  substituents is ethyl
or chloroethyl and R, is methyl. [0274) In some embodiments, preferably
RI is a substituted or unsubstituted C, to C5  alkyl. For example, methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, and pentyl are  preferred.
[02751 wherein R,4 can be selected from the group consisting of a
halogen, mono- substituted, poly-substituted or unsubstituted variants of
the following residues: saturated CI-C24  alkyl, unsaturated C2-C24
alkeny] or C2-C24 alkynyl, acyl, acyloxy, allyloxycarbonyloxy,
aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl,
heteroaryl, arylalkoxy  carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl,  cycloallylacyl,
hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy, cyano, thio, thioesters,
sulfoxide, sulfone, sulfonate esters, thiocyano, and halogenated alkyl
including polyhalogenated  alkyl. [02761 In some embodiments, preferably
R14 is an alkylthiol or substituted  alkylthiol, and E3 is an oxygen. [0277]
For example, in some embodiments some of the compounds of Formula
VI  can have the following structure referred to as Formula VI-1: Es  (Rs)m
E2 E3  El R R14 3  VI-1 E4 [0278] wherein R, can be separately selected
from the group consisting of a mono- substituted, poly-substituted or
unsubstituted variants of the following residues: saturated CI-C24  



-67 WO 2006/028525 PCT/US2005/014846  alkyl, unsaturated C2-C24
alkenyl or C2-C24 alkynyl, acyl, acyloxy, alkyloxycarbonyloxy,
aryloxycarbonyloxy, cycloallyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl,
heteroaryl, arylalkoxy  carbonyl, alkoxy carbonylacyl, amino,
arninocarbonyl, aminocarboyloxy, phenyl, cycloalkylacyl,  aikylthio,
arylthio, oxysulfonyl, carboxy, thio, sulfoxide, sulfone, boronic acid esters,
and  halogenated alkyl including polyhalogenated alkyl. n is equal to 1 or
2, and if n is equal to 2,  then RI can be the same or different; [02791
wherein R3 can be selected from the group consisting of a halogen,
mono- substituted, poly-substituted or unsubstituted variants of the
following residues: saturated CI-C24  alkyl, unsaturated C2-C24 alkenyl or
C2-C24 alkynyl, acyl, acyloxy, alkyloxycarbonyloxy,  aryloxycarbonyloxy,
cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl, heteroaryl, arylalkoxy
carbonyl, alkoxy carbonylacyl, amino, arninocarbonyl, aminocarboyloxy,
nitro, azido, phenyl,  cycloalkylacyl, hydroxy, alkylthio, arylthio,
oxysulfonyl, carboxy, cyano, thin, sulfoxide, sulfone,  sulfonate esters,
thiocyano, boronic acids and esters, and halogenated alkyl including
polyhalogenated alkyl; wherein each of E,, E,, E3 and E4 can be a
substituted or unsubstituted  heteroatom. [02801 wherein R5 can be
separately selected from the group consisting of a  hydrogen, a halogen,
mono-substituted, poly-substituted or unsubstituted variants of the
following residues: saturated CI-C,4 alkyl, unsaturated C2-C24 alkenyl or
C2-C24 alkynyl, acyl,  acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy,
cycloalkyl, cycloalkenyl, alkoxy,  cycloalkoxy, aryl, heteroaryl, arylalkoxy
carbonyl, alkoxy carbonylacyl, amino, arninocarbonyl,  aminocarboyloxy,
nitro, azido, phenyl, oxy, hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy,
cyano, thio, sulfoxide, sulfone, sulfonate esters, thiocyano, boronic acids
and esters, and  halogenated alkyl including polyhalogenated alkyl,
wherein m is 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or  11 and if m is more than 1,
then R5 can be the same or different; and where the substituents R5  can
form a ring; and wherein each of EI, E2, E3, E4 and E5 is a substituted or
unsubstituted  heteroatom. (02811 In some embodiments, preferably RI is
a substituted or unsubstituted C, to C5  alkyl. For example, methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, tert-butyl, and pentyl are  preferred.
102821 wherein R14 can be selected from the group consisting of a
halogen, mono- 



substituted, poly-substituted or unsubstituted variants of the following
residues: saturated CI-C24  alkyl, unsaturated C2-C24 alkenyl or C2-C24
alkynyl, acyl, acyloxy, alkyloxycarbonyloxy,  aryloxycarbonyloxy,
cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl, heteroaryl, arylalkoxy
carbonyl, alkoxy carbonylacyl, amino, aminocarbonyl, aminocarboyloxy,
nitro, azido, phenyl,  cycloalkylacyl, hydroxy, alkylthio, arylthio,
oxysulfonyl, carboxy, cyano, thio, thioesters,  -68 WO 2006/028525
PCT/US2005/014846  sulfoxide, sulfone, sulfonate esters, thiocyano, and
halogenated alkyl including polyhalogenated  alkyl. [0283] For example,
the compound has the following structure VI-I A:  H H OH  H O  N 0 S  H
O O  Formula VI-IA [0284] Exemplary stereochemistry can be as follows:
CH  \~,' H OH N ~  O S~ o  [0285] For example, an exemplary compound
of Formula VI has the following  structure and stereochemistry VI-1B: H  .~
H 0 H H O NH2  O N S NHCOOH  H O O NHO COOH  Formula VI-IB 



[0286] Another example, the compound of Formula VI has the following
structure  and stereochemistry VI-1 C: -69 WO 2006/028525
PCTIUS2005/014846  CH CHI'' H OH HH O H  S N\ /  O 1'-I( O  O
Formula VI-1C [0287] Certain embodiments also provide pharmaceutically
acceptable salts and pro- drug esters of the compound of Fornulae I-VI,
and provide methods of obtaining and purifying  such compounds by the
methods disclosed herein. [0288] The term "pro-drug ester," especially
when referring to a pro-drug ester of  the compound of Formula I
synthesized by the methods disclosed herein, refers to a chemical
derivative of the compound that is rapidly transformed in vivo to yield the
compound, for  example, by hydrolysis in blood or inside tissues. The term
"pro-drug ester" refers to derivatives  of the compounds disclosed herein
formed by the addition of any of several ester- or thioester- forming groups
that are hydrolyzed under physiological conditions. Examples of pro-drug
ester  groups include pivoyloxymethyl, acetoxymethyl, phthalidyl, indanyl,
and methoxymethyl, and  thioester, as well as other such groups known in
the art, including a (5-R-2-oxo-1,3-dioxolen-4- yl)methyl group. Other
prodrugs can be prepared by preparing a corresponding thioester of the
compound, for example, by reacting with an appropriate thiol, such as
thiophenol, Cysteine or  derivatives thereof, or propanethiol, for example.
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 (1987) (providing
examples of esters useful as prodrugs for compounds containing  carboxyl
groups). Each of the above-mentioned references is hereby incorporated
by reference in  its entirety. 



[0289] The term "pro-drug ester," as used herein, also refers to a chemical
derivative  of the compound that is rapidly transformed in vivo to yield the
compound, for example, by  hydrolysis in blood. [0290] The term
"pharmaceutically acceptable salt," as used herein, and particularly  when
referring to a pharmaceutically acceptable salt of a compound, including
Formulae I-VI,  and Formula I-VI as produced and synthesized by the
methods disclosed herein, refers to any  pharmaceutically acceptable
salts of a compound, and preferably refers to an acid addition salt of  -70
WO 2006/028525 PCT/US2005/014846 a compound. Preferred examples
of pharmaceutically acceptable salt are the alkali metal salts  (sodium or
potassium), the alkaline earth metal salts (calcium or magnesium), or
ammonium salts  derived from ammonia or from pharmaceutically
acceptable organic amines, for example C1- C,  alkylamine,
cyclohexylamine, triethanolamine, ethylenediamine or
tris-(hydroxymethyl)- aminomethane. With respect to compounds
synthesized by the method of this embodiment that  are basic amines, the
preferred examples of pharmaceutically acceptable salts are acid addition
salts of pharmaceutically acceptable inorganic or organic acids, for
example, hydrohalic, sulfuric,  phosphoric acid or aliphatic or aromatic
carboxylic or sulfonic acid, for example acetic, succinic,  lactic, malic,
tartaric, citric, ascorbic, nicotinic, methanesulfonic, p-toluensulfonic or
naphthalenesulfonic acid. [0291] Preferred pharmaceutical compositions
disclosed herein include  pharmaceutically acceptable salts and pro-drug
esters of the compound of Formulae I-VI obtained  and purified by the
methods disclosed herein. Accordingly, if the manufacture of
pharmaceutical  formulations involves intimate mixing of the
pharmaceutical excipients and the active ingredient  in its salt form, then it
is preferred to use pharmaceutical excipients which are non-basic, that is,
either acidic or neutral excipients. [0292) It will be also appreciated that
the phrase "compounds and compositions  comprising the compound," or
any like phrase, is meant to encompass compounds in any suitable  form
for pharmaceutical delivery, as discussed in further detail herein. For
example, in certain  embodiments, the compounds or compositions
comprising the same may include a  pharmaceutically acceptable salt of
the compound. [0293] In one embodiment the compounds can be used to
treat microbial diseases,  cancer, and inflammation. Disease is meant to
be construed broadly to cover infectious diseases,  



and also autoimmune diseases, non-infectious diseases and chronic
conditions. In a preferred  embodiment, the disease is caused by a
microbe, such as a bacterium, a fungi, and protozoa, for  example. The
methods of use may also include the steps of administering a compound
or  composition comprising the compound to an individual with an
infectious disease or cancer. The  compound or composition can be
administered in an amount effective to treat the particular  infectious
disease, cancer or inflammatory condition, [0294] The infectious disease
may be, for example, one caused by Bacillus, such as  B. anthraces and
B. cereus. The infectious disease can be one caused by a protozoa, for
example,  a Leishmania, a Plasmodium or a Trypanosoma. The
compound or composition can be  administered with a pharmaceutically
acceptable carrier, diluent, excipient, and the like. [0295] The cancer may
be, for example, a multiple myeloma, a colorectal  carcinoma, a prostate
carcinoma, a breast adenocarcinoma, a non-small cell lung carcinoma, an
ovarian carcinoma, a melanoma, and the like. _71_ WO 2006/028525
PCT/US2005/014846  [0296] The inflammatory condition may be, for
example, rheumatoid arthritis, astluna, multiple sclerosis, psoriasis, stroke,
myocardial infarction, reperfusion injury, and the  like. [0297] The term
"halogen atom," as used herein, means any one of the radio-stable  atoms
of column 7 of the Periodic Table of the Elements, i.e., fluorine, chlorine,
bromine, or  iodine, with bromine and chlorine being preferred. [0298] The
term "alkyl," as used herein, means any unbranched or branched,
substituted or unsubstituted, saturated hydrocarbon, with CI-C24
preferred, and CI-C6 unbranched  or branched, saturated or unsaturated,
unsubstituted or substituted hydrocarbons being more  preferred, and with
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl., and pentyl being
most preferred. Among the substituted, saturated hydrocarbons, C1-C24
are preferred, with C1-C6  mono- and di- and per-halogen substituted
saturated hydrocarbons and amino-substituted  hydrocarbons most
preferred. [0299] The term "substituted" has its ordinary meaning, as
found in numerous  contemporary patents from the related art. See, for
example, U.S. Patent Nos. 6,509,331;  6,506,787; 6,500,825; 5,922,683;
5,886,210; 5,874,443; and 6,350,759; all of which are  incorporated herein
in their entireties by reference. Specifically, the definition of substituted is
as  



broad as that provided in U.S. Patent No. 6,509,331, which defines the
term "substituted alkyl"  such that it refers to an alkyl group, preferably of
from 1 to 10 carbon atoms, having from 1 to 5  substituents, and
preferably 1 to 3 substituents, selected from the group consisting of
alkoxy,  substituted alkoxy, cycloalkyl, substituted cycloalkyl, cycloalkenyl,
substituted cycloalkenyl,  acyl, acylamino, acyloxy, amino, substituted
amino, aminoacyl, aminoacyloxy, oxyacylamino,  cyano, halogen,
hydroxyl, carboxyl, carboxylalkyl, keto, thioketo, thiol, thioalkoxy,
substituted  thioalkoxy, aryl, aryloxy, heteroaryl, heteroaryloxy,
heterocyclic, heterocyclooxy, hydroxyamino,  alkoxyamino, nitro,
--SO-alkyl, --SO-substituted alkyl, --SO-aryl, --SO-heteroaryl, --SO2-alkyl,
-- SO2-substituted alkyl, --SO2-aryl and -SO2-heteroaryl. The other
above-listed patents also  provide standard definitions for the term
"substituted" that are well-understood by those of skill in  the art. [0300]
The term "cycloalkyl" refers to any non-aromatic hydrocarbon ring,
preferably having five to twelve atoms comprising the ring. The term "acyl"
refers to alkyl or  aryl groups derived from an oxoacid, with an acetyl
group being preferred. [0301] The term "alkenyl," as used herein, means
any unbranched or branched,  substituted or unsubstituted, unsaturated
hydrocarbon including polyunsaturated hydrocarbons,  with CI-C6
unbranched, mono-unsaturated and di-unsaturated, unsubstituted
hydrocarbons being  preferred, and mono-unsaturated, di-halogen
substituted hydrocarbons being most preferred. The  -72 WO
2006/028525 PCT/US2005/014846  term "cycloalkenyl" refers to any
non-aromatic hydrocarbon ring, preferably having five to  twelve atoms
comprising the ring. [0302] The terms "aryl," "substituted aryl,"
"heteroaryl," and "substituted  heteroaryl," as used herein, refer to
aromatic hydrocarbon rings, preferably having five, six, or  seven atoms,
and most preferably having six atoms comprising the ring. "Heteroaryl"
and  "substituted heteroaryl," refer to aromatic hydrocarbon rings in which
at least one heteroatom,  e.g., oxygen, sulfur, or nitrogen atom, is in the
ring along with at least one carbon atom. The  term "heterocycle" or
"heterocyclic" refer to any cyclic compound containing one or more
heteroatoms. The substituted aryls, heterocycles and heteroaryls can be
substituted with any  substituent, including those described above and
those known in the art. [0303] The tern "alkoxy" refers to any unbranched,
or branched, substituted or  unsubstituted, saturated or unsaturated ether,
with CI-C6 unbranched, saturated, 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. The  term
"alkoxy carbonyl" refers to any linear, branched, cyclic, saturated,
unsaturated, aliphatic or  aromatic alkoxy attached to a carbonyl group.
The examples include methoxycarbonyl group,  ethoxycarbonyl group,
propyloxycarbonyl group, isopropyloxycarbonyl group, butoxycarbonyl
group, sec-butoxycarbonyl group, tert-butoxycarbonyl group,
cyclopentyloxycarbonyl group,  cyclohexyloxycarbonyl group,
benzyloxycarbonyl group, allyloxycarbonyl group,  phenyloxycarbonyl
group, pyridyloxycarbonyl group, and the like. [0304] The terms "pure,"
"purified," "substantially purified," and "isolated" as used  herein refer to
the compound of the embodiment being free of other, dissimilar
compounds with  which the compound, if found in its natural state, would
be associated in its natural state. In  certain embodiments described as
"pure," "purified," "substantially purified," or "isolated"  herein, the
compound may comprise at least 0.5%, 1%, 5%, 10%, or 20%, and most
preferably at  least 50% or 75% of the mass, by weight, of a given sample.
[0305] The terms "derivative," "variant," or other similar term refers to a
compound  that is an analog of the other compound. [0306] Certain of the
compounds of Formula I-VI can be obtained and purified or  can be
obtained via semi-synthesis from purified compounds as set forth herein.
Generally,  without being limited thereto, the starting compounds, such as
Compounds 11-16,11-17 and H-18),  below, can be obtained and the
various analogs can be synthesized therefrom. Exemplary non- limiting
syntheses are provided herein. -73 WO 2006/028525
PCT/US2005/014846  H H \tto,,,,. OH H ` H OH H  N  H = 0 H = 00 N N O
0 O 



0 0  H3 Br  a 1E-16 11-17 11-18 Production of Starting Compounds I-7
II-1611-17 and II-18.11-20 11-24C, II-26, II-27 and 11-28  [03071 The
production of starting compounds 1-7,11-16, E-17, U-18,11-20,11-24C, ]I-
26, 11-27 and 11-28 can be carried out by cultivating strain CNB476 and
strain NPS21184, a  natural variant of strain CNB476, in a suitable
nutrient medium. under conditions described  herein, preferably under
submerged aerobic conditions, until a substantial amount of compounds
are detected in the fermentation; harvesting by extracting the active
components from the  fermentation broth with a suitable solvent;
concentrating the solvent containing the desired  components; then
subjecting the concentrated material to chromatographic separation to
isolate  the compounds from other metabolites also present in the
cultivation medium. [03081 The culture (CNB476) was deposited on June
20, 2003 with the American  Type Culture Collection (ATCC) in Rockville,
MD and assigned the ATCC patent deposition  number PTA-5275. Strain
NPS21184, a natural variant of strain CNB476, was derived from  strain
CNB476 as a single colony isolate. Strain NPS21184 has been deposited
to ATCC on  April 27, 2005. 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 techniques, may also be cultivated to
produce the starting  compounds 1-7, 11-16,11-17, II-18, ]I-20,1[-24C,
II-26 and II-28. -74 WO 2006/028525 PCT/US2005/014846  Fermentation
of strain CNB476 and strain NPS21184 [0309] Production of compounds
can be achieved at temperature conducive to  satisfactory growth of the
producing organism, e.g. from 16 degree C to 40 degree C, but it is
preferable to conduct the fermentation at 22 degree C to 32 degree C.
The aqueous medium can  be incubated for a period of time necessary to
complete the production of compounds as  monitored by high pressure
liquid chromatography (HPLC), preferably for a period of about 2 to  



10 days, on a rotary shaker operating at about 50 rpm to 400 rpm,
preferably at 150 rpm to 250  rpm, for example. The production of the
compounds can also be achieved by cultivating the  production strain in a
bioreactor, such as a fennentor system that is suitable for the growth of
the  production strain. [0310] Growth of the microorganisms can be
achieved by one of ordinary skill of  the art by the use of appropriate
medium. Broadly, the sources of carbon include glucose,  fructose,
mannose, maltose, galactose, mannitol and glycerol, other sugars and
sugar alcohols,  starches and other carbohydrates, or carbohydrate
derivatives such as dextran, cerelose, as well as  complex nutrients such
as oat flour, corn meal, millet, com, and the like. The exact quantity of  the
carbon source that is utilized in the medium will depend in part, upon the
other ingredients 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 can be combined in the same medium, for example.
Certain carbon sources  are preferred as hereinafter set forth. [0311] 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, corn steep liquors, distiller solubles,
soybean meal, cottonseed meal, fish meal, peptone,  and the like. The
various sources of nitrogen can be used alone or in combination in
amounts  ranging from 0.5 to 25 percent by weight of the medium, for
example. [0312] Among the nutrient inorganic salts, which can be
incorporated in the culture  media, are the customary salts capable of
yielding sodium, potassium, magnesium, calcium,  phosphate, sulfate,
chloride, carbonate, and like ions. Also included are trace metals such as
cobalt, manganese, iron, molybdenum, zinc, cadmium, and the like.
Pharmaceutical Compositions [0313] In one embodiment, the compounds
disclosed herein are used in  pharmaceutical compositions. The
compounds optionally and preferably are produced by the  methods
disclosed herein. The compounds can be used, for example, in
pharmaceutical  compositions comprising a pharmaceutically acceptable
carrier prepared for storage and  subsequent administration. Also,
embodiments relate to a pharmaceutically effective amount of  -75 WO
2006/028525 PCT/US2005/014846  the products and compounds
disclosed above in a pharmaceutically acceptable carrier or diluent.  



Acceptable carriers or diluents for therapeutic use are well known in the
pharmaceutical art, and  are described, for example, in Remington's
Pharmaceutical Sciences, Mack Publishing Co. (A.R.  Gennaro edit.
1985), which is incorporated herein by reference in its entirety.
Preservatives,  stabilizers, dyes and even flavoring agents can be
provided in the pharmaceutical composition.  For example, sodium
benzoate, ascorbic acid and esters of p-hydroxybenzoic acid can be
added  as preservatives. In addition, antioxidants and suspending agents
can be used. [03141 The compositions, particularly those of Formulae
I-VI, can be formulated  and used as tablets, capsules, or elixirs for oral
administration; suppositories for rectal  administration; sterile solutions,
suspensions for injectable administration; patches for  transdermal
administration, and sub-dermal deposits and the like. Injectables can be
prepared in  conventional forms, either as liquid solutions or suspensions,
solid forms suitable for solution or  suspension in liquid prior to injection,
or as emulsions. Suitable excipients are, for example,  water, saline,
dextrose, mannitol, 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. If desired, absorption enhancing preparations (for example,
liposomes), can be utilized. [03151 Pharmaceutical formulations for
parenteral administration include aqueous  solutions of the active
compounds in water-soluble form. Additionally, suspensions of the active
compounds can be prepared as appropriate oily injection suspensions.
Suitable lipophilic  solvents or vehicles include fatty oils such as sesame
oil, or other organic oils such as soybean,  grapefruit or almond oils, or
synthetic fatty acid esters, such as ethyl oleate or triglycerides, or
liposomes. Aqueous injection suspensions may contain substances that
increase the viscosity of  the suspension, such as sodium carboxymethyl
cellulose, sorbitol, or dextran. Optionally, the  suspension may also
contain suitable stabilizers or agents that increase the solubility of the
compounds to allow for the preparation of highly concentrated solutions.
103161 Pharmaceutical preparations for oral use can be obtained by
combining the  active compounds with solid excipient, optionally grinding a
resulting mixture, and processing  the mixture of granules, after adding
suitable auxiliaries, if desired, to obtain tablets or dragee  cores. Suitable
excipients are, in particular, fillers such as sugars, including lactose,
sucrose,  mannitol, or sorbitol; cellulose preparations such as, for
example, 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 can 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  -76 WO 2006/028525 PCT/US2005/014846  purpose, concentrated
sugar solutions can 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 pigments can be added  to the tablets or
dragee coatings for identification or to characterize different combinations
of  active compound doses. For this purpose, concentrated sugar
solutions can 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 pigments can be added to the tablets or dragee
coatings for identification or to  characterize different combinations of
active compound doses. Such formulations can be made  using methods
known in the art. (see, for example, U.S. Patent Nos. 5,733,888 (injectable
compositions); 5,726,181 (poorly water soluble compounds); 5,707,641
(therapeutically active  proteins or peptides); 5,667,809 (lipophilic agents);
5,576,012 (solubilizing polymeric agents);  5,707,615 (anti-viral
formulations); 5,683,676 (particulate medicaments); 5,654,286 (topical
formulations); 5,688,529 (oral suspensions); 5,445,829 (extended release
formulations);  5,653,987 (liquid formulations); 5,641,515 (controlled
release formulations) and 5,601,845  (spheroid formulations); all of which
are incorporated herein by reference in their entireties. 103171 Further
disclosed herein are various pharmaceutical compositions well  known in
the pharmaceutical art for uses that include topical, intraocular, intranasal,
and  intraauricular delivery. Pharmaceutical formulations 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., Ophthalbnologiea, 210(2):101-3
(1996));  ophthalmic ointments; ophthalmic suspensions, such as
microparticulates, drug-containing small  polymeric particles that are
suspended in a liquid carrier medium (Joshi, A. 1994 J Ocul  Pharrnacol
10:29-45), lipid-soluble formulations (Alm et al., Prog. Clin. Biol. Res.,
312:447-58  (1989)), and microspheres (Mordenti, Toxicol. Set.,
52(1):101-6 (1999)); and ocular inserts. All  of the above-mentioned
references, are incorporated herein by reference in their entireties. Such
suitable pharmaceutical formulations are most often and preferably
formulated to be sterile,  



isotonic and buffered for stability and comfort. Pharmaceutical
compositions may also include  drops and sprays often prepared to
simulate in many respects nasal secretions to ensure  maintenance of
normal ciliary action. As disclosed in Remington's Pharmaceutical
Sciences  (Mack Publishing, 18`x` Edition), which is incorporated herein
by reference in its entirety, and  well-known to those skilled in the art,
suitable formulations are most often and preferably  isotonic, slightly
buffered to maintain a pH of 5.5 to 6.5, and most often and preferably
include  anti-microbial preservatives and appropriate drug stabilizers.
Pharmaceutical formulations for  intraauricular delivery include
suspensions and ointments for topical application in the ear.  Common
solvents for such aural formulations include glycerin and water. 77 WO
2006/028525 PCTIUS2005/014846  [0318] When used as an anti-cancer,
anti-inflammatory or anti-microbial compound, for example, the
compounds of Formulae I-VI or compositions including Formulae I-VI can
be  administered by either oral or non-oral pathways. When administered
orally, it can be  administered in capsule, tablet, granule, spray, syrup, or
other such form. When administered  non-orally, it can be administered as
an aqueous suspension, an oily preparation or the like or as a  drip,
suppository, salve, ointment or the like, when administered via injection,
subcutaneously,  intraperitoneally, intravenously, intramuscularly, or the
like. [0319] In one embodiment, the anti-cancer, anti-inflammatory or
anti-microbial can  be mixed with additional substances to enhance their
effectiveness. In one embodiment, the anti- microbial is combined with an
additional anti-microbial. In another embodiment, the anti- microbial is
combined with a drug or medicament that is helpful to a patient that is
taking anti- microbials. [0320] The compounds can be administered or
used in combination with treatments  such as chemotherapy, radiation,
and biologic therapies. In some embodiments the compounds  can be
administered or used with a chemotherapeutic agent. Examples of such
chemotherapeutics include Alkaloids, alkylating agents, antibiotics,
antinetabolites, enzymes,  hormones, platinum compounds,
immunotherapeutics (antibodies, T-cells, epitopes), biological  response
modifiers (BRMs), and the like. Examples include, Vincristine, Vinblastine,
Vindesine,  Paclitaxel (Taxol), Docetaxel, topoisomerase inhibitors
epipodophyllotoxins (Etoposide (VP-16),  Temposide (VM-26)),
Camptothecin, nitrogen mustards (cyclophosphamide), Nitrosoureas,
Carmustine, lomustine, dacarbazine, hydroxymethylmelamine, thiotepa
and mitocycin C,  



Dactinomycin (Actinomycin D), anthracycline antibiotics (Daunorubicin,
Daunomycin,  Cerubidine), Doxorubicin (Adriamycin), Idarubicin
(Idamycin), Anthracenediones  (Mitoxantrone), Bleomycin (Blenoxane),
Plicamycin (Mitbramycin, Antifolates (Methotrexate  (Folex, Mexate)),
purine antimetabolites (6-mercaptopurine (6-MP, Purinethol) and 6-
thioguanine (6-TG). The two major anticancer drugs in this category are
6-mercaptopurine and 6- thioguanine, Chlorodeoxyadenosine and
Pentostatin, Pentostatin (2'-deoxycoformycin),  pyrimidine antagonists,
fluoropyrimidines (5-fluorouracil(Adrucil), 5-fluorodeoxyuridine  (FdIJrd)
(Floxuridine)), Cytosine Arabinoside (Cytosar, ara-C), Fludarabine, L-
ASPARAGINASE, Hydroxyurea, glucocorticoids, antiestrogens,
tamoxifen, nonsteroidal  antiandrogens, flutamide, aromatase inhibitors
Anastrozole(Arimidex), Cisplatin, 6- Mercaptopurine and Thioguanine,
Methotrexate, Cytoxan, Cytarabine, L-Asparaginase, Steroids:
Prednisone and Dexamethasone. Also, proteasome inhibitors such as
bortezomib can be used in  combination with the instant compounds, for
example. Examples of biologics can include agents  such as TRAIL
antibodies to TRAIL, integrins such as alpha-V-beta-3 (aV33) and / or
other  cytokine/growth factors that are involved in angiogenesis, VEGF,
EGF, FGF and PDGF. In some  -78 WO 2006/028525
PCT/US2005/014546  aspects, the compounds can be conjugated to or
delivered with an antibody. The above-described  combination methods
can be used to treat a variety of conditions, including cancer and
neoplastic  diseases, inflammation, and microbial infections. Methods of
Administration [03211 In an alternative embodiment, the disclosed
chemical compounds and the  disclosed pharmaceutical compositions are
administered by a particular method as an anti- microbial. Such methods
include, among others, (a) administration though oral pathways, which
administration includes administration in capsule, tablet, granule, spray,
syrup, or other such  forms; (b) administration through non-oral pathways,
which administration includes  administration as an aqueous suspension,
an oily preparation or the like or as a drip, suppository,  salve, ointment or
the like; administration via injection, subcutaneously, intraperitoneally,
intravenously, intramuscularly, intradermally, or the like; as well as (c)
administration topically,  (d) administration rectally, or (e) administration
vaginally, as deemed appropriate by those of  skill in the art for bringing
the compound of the present embodiment into contact with living  tissue;
and (f) administration via controlled released formulations, depot
formulations, and  



infusion pump delivery. As further examples of such modes of
administration and as further  disclosure of modes of administration,
disclosed herein are various methods for administration of  the disclosed
chemical compounds and pharmaceutical compositions including modes
of  administration through intraocular, intranasal, and intraauricular
pathways. [0322] The pharmaceutically effective amount of the
compositions that include the  described compounds, including those of
Formulae I-VI, required as a dose will depend on the  route of
administration, the type of animal, including human, being treated, and the
physical  characteristics of the specific animal under consideration. The
dose can be tailored to achieve a  desired effect, but will depend on such
factors as weight, diet, concurrent medication and other  factors which
those skilled in the medical arts will recognize. 103231 In practicing the
methods of the embodiment, the products or compositions  can be used
alone or in combination with one another, or in combination with other
therapeutic or  diagnostic agents. These products can be utilized in vivo,
ordinarily in a mammal, preferably in a  human, or in vitro. In employing
them in vivo, the products or compositions can be administered  to the
manurial in a variety of ways, including parenterally, intravenously,
subcutaneously,  intramuscularly, colonically, rectally, vaginally, nasally or
intraperitoneally, employing a variety  of dosage forms. Such methods
may also be applied to testing chemical activity in vivo. [03241 As will be
readily apparent to one skilled in the art, the useful in vivo dosage  to be
administered and the particular mode of administration will vary depending
upon the age,  weight and mammalian species treated, the particular
compounds employed, and the specific use  -79 WO 2006/028525
PCT/US2005/014846 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. [0325] In non-human animal studies, applications of potential
products are  commenced at higher dosage levels, with dosage being
decreased until the desired effect is no  longer achieved or adverse side
effects disappear. The dosage may range broadly, depending  



upon the desired affects and the therapeutic indication. Typically, dosages
can be between about  10 microgram/kg and 100 mg/kg body weight,
preferably between about 100 microgram/kg and  10 mg/kg body weight.
Alternatively dosages can. be based and calculated upon the surface area
of the patient, as understood by those of skill in the art. Administration is
preferably oral on a  daily or twice daily basis. [0326] The exact
formulation, route of administration and dosage can be chosen by  the
individual physician in view of the patient's condition. See for example,
Fingl et al., in The  Pharmacological Basis of Therapeutics, 1975, which is
incorporated herein by reference in its  entirety. It should be noted that the
attending physician would know how to and when to  terminate, interrupt,
or adjust administration due to toxicity, or to organ dysfunctions.
Conversely, the attending physician would also know 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 can be
used in veterinary medicine. [0327] Depending on the specific conditions
being treated, such agents can be  formulated and administered
systemically or locally. A variety of techniques for formulation and
administration can be found in Remington's Pharmaceutical Sciences,
18th Ed., Mack Publishing  Co., Easton, PA(1990), which is incorporated
herein by reference in its entirety. Suitable  administration routes may
include oral, rectal, transdermal, vaginal, transmucosal, or intestinal
administration; parenteral delivery, including intramuscular, subcutaneous,
intramedullary  injections, as well as intrathecal, direct intraventricular,
intravenous, intraperitoneal, intranasal,  or intraocular injections. -80 WO
2006/028525 PCT/US2005/014846  [0328] For injection, the agents of the
embodiment can be formulated in aqueous solutions, preferably in
physiologically compatible buffers such as Hanks' solution, Ringer's
solution, or physiological saline buffer. For such transmucosal
administration, penetrants  appropriate to the barrier to be permeated are
used in the formulation. Such penetrants are  generally known in the art,
Use of pharmaceutically acceptable carriers to formulate the  



compounds herein disclosed for the practice of the embodiment into
dosages suitable for systemic  administration is within the scope of the
embodiment. With proper choice of carrier and suitable  manufacturing
practice, the compositions disclosed herein, in particular, those formulated
as  solutions, can be administered parenterally, such as by intravenous
injection. The compounds  can be formulated readily using
pharmaceutically acceptable carriers well known in the art into  dosages
suitable for oral administration. Such carriers enable the compounds of
the embodiment  to be formulated as tablets, pills, capsules, liquids, gels,
syrups, slurries, suspensions and the like,  for oral ingestion by a patient
to be treated. [0329] Agents intended to be administered intracellularly
can be administered using  techniques well known to those of ordinary
skill in the art. For example, such agents can be  encapsulated into
liposomes, then administered as described above. All molecules present
in an  aqueous solution at the time of liposome formation are incorporated
into the aqueous interior.  The liposomal contents are both protected from
the external micro-environment and, because  liposornes fuse with cell
membranes, are efficiently delivered into the cell cytoplasm.  Additionally,
due to their hydrophobicity, small organic molecules can be directly
administered  intracellularly. [0330] Determination of the effective amounts
is well within the capability of those  skilled in the art, especially in light of
the detailed disclosure provided herein. In addition to the  active
ingredients, these pharmaceutical compositions may contain suitable
pharmaceutically  acceptable carriers comprising excipients and
auxiliaries which facilitate processing of the active  compounds into
preparations which can be used pharmaceutically. The preparations
formulated  for oral administration can be in the form of tablets, dragees,
capsules, or solutions. The  pharmaceutical compositions can be
manufactured in a manner that is itself known, for example,  by means of
conventional mixing, dissolving, granulating, dragee-making, levitating,
emulsifying,  encapsulating, entrapping, or lyophilizing processes. [0331]
Compounds disclosed herein can be evaluated for efficacy and toxicity
using  known methods. For example, the toxicology of a particular
compound, or of a subset of the  compounds, sharing certain chemical
moieties, can be established by determining in vitro toxicity  towards a cell
line, such as a mammalian, and preferably human, cell line. The results of
such  studies are often predictive of toxicity in animals, such as mammals,
or more specifically,  humans. Alternatively, the toxicity of particular
compounds in an animal model, such as mice,  -81 



WO 2006/028525 PCT/US2005/014846  rats, rabbits, dogs or monkeys,
can be determined using known methods. The efficacy of a  particular
compound can be established using several art recognized methods, such
as in vitro  methods, animal models, or human clinical trials.
Art-recognized in vitro models exist for nearly  every class of condition,
including the conditions abated by the compounds disclosed herein,
including cancer, cardiovascular disease, and various immune
dysfunction, and infectious  diseases. Similarly, acceptable animal models
can be used to establish efficacy of chemicals to  treat such conditions.
When selecting a model to determine efficacy, the skilled artisan can be
guided by the state of the art to choose an appropriate model, dose, and
route of administration,  and regime. Of course, human clinical trials can
also be used to determine the efficacy of a  compound in humans. [0332]
When used as an anti-microbial, anti-cancer, or anti-inflammatory agent,
the  compounds disclosed herein can be administered by either oral or a
non-oral pathways. When  administered orally, it can be administered in
capsule, tablet, granule, spray, syrup, or other such  form. When
administered non-orally, it can be administered as an aqueous
suspension, an oily  preparation or the like or as a drip, suppository, salve,
ointment or the like, when administered  via injection, subcutaneously,
intraperitoneally, intravenously, intramuscularly, intradermally, or  the like.
Controlled release formulations, depot formulations, and infusion pump
delivery are  similarly contemplated. [0333] The compositions disclosed
herein in pharmaceutical compositions may also  comprise a
pharmaceutically acceptable carrier. Such compositions can be prepared
for storage  and for subsequent administration. Acceptable carriers or
diluents for therapeutic use are well  known in the pharmaceutical art, and
are described, for example, in Remington's Pharmaceutical  Sciences,
Mack Publishing Co. (A.R. Gennaro edit. 1985). For example, such
compositions can  be formulated and used as tablets, capsules or
solutions for oral administration; suppositories for  rectal or vaginal
administration; sterile solutions or suspensions for injectable
administration.  hnjectables can be prepared in conventional forms, either
as liquid solutions or suspensions, solid  forms suitable for solution or
suspension in liquid prior to injection, or as emulsions. Suitable  excipients
include, but are not limited to, saline, dextrose, mannitol, 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. If desired, absorption enhancing



preparations (for example, liposomes), can be utilized. [0334] The
pharmaceutically effective amount of the composition required as a dose
will depend on the route of administration, the type of animal being
treated, and the physical  characteristics of the specific animal under
consideration. The dose can be tailored to achieve a  -82 WO
2006/028525 PCT/US2005/014846  desired effect, but will depend on
such factors as weight, diet, concurrent medication and other  factors
which those skilled in the medical arts will recognize. [0335] The products
or compositions of the embodiment, as described above, can be  used
alone or in combination with one another, or in combination with other
therapeutic or  diagnostic agents. These products can be utilized in vivo or
in vitro. The useful dosages and the  most useful modes of administration
will vary depending upon the age, weight and animal  treated, the
particular compounds employed, and the specific use for which these
composition or  compositions are employed. The magnitude of a dose in
the management or treatment for a  particular disorder will vary with the
severity of the condition to be treated and to the route of  administration,
and depending on the disease conditions and their severity, the
compositions can  be formulated and administered either systemically or
locally. A variety of techniques for  formulation and administration can be
found in Remington's Pharmaceutical Sciences, 18th ed.,  Mack
Publishing Co., Easton, PA (1990). [0336] To formulate the compounds of
Formulae 1-VI as an anti-microbial, an anti- cancer, or an
anti-inflammatory agent, known surface active agents, excipients,
smoothing agents,  suspension agents and pharmaceutically acceptable
film-forming substances and coating  assistants, and the like can be used.
Preferably alcohols, esters, sulfated aliphatic alcohols, and  the like can
be used as surface active agents; sucrose, glucose, lactose, starch,
crystallized  cellulose, mannitol, light anhydrous silicate, magnesium
aluminate, magnesium methasilicate  aluminate, synthetic aluminum
silicate, calcium carbonate, sodium acid carbonate, calcium  hydrogen
phosphate, calcium carboxymethyl cellulose, and the like can be used as
excipients;  magnesium stearate, talc, hardened oil and the like can be
used as smoothing agents; coconut oil,  olive oil, sesame oil, peanut oil,
soya can be used as suspension agents or lubricants; cellulose  acetate
phthalate as a derivative of a carbohydrate such as cellulose or sugar, or
methylacetate- methacrylate copolymer as a derivative of polyvinyl can be
used as suspension agents; and  plasticizers such as ester phthalates and
the like can be used as suspension agents. In addition to  



the foregoing preferred ingredients, sweeteners, fragrances, colorants,
preservatives and the like  can be added to the administered formulation
of the compound produced by the method of the  embodiment, particularly
when the compound is to be administered orally. [0337] The compounds
and compositions can be orally or non-orally administered to  a human
patient in the amount of about 0.001 mg/kg/day to about 10,000
mg/kg/day of the active  ingredient, and more preferably about 0.1
mg/kg/day to about 100 mg/kg/day of the active  ingredient at, preferably,
one time per day or, less preferably, over two to about ten times per day.
Alternatively and also preferably, the compound produced by the method
of the embodiment may  preferably be administered in the stated amounts
continuously by, for example, an intravenous  drip. Thus, for the example
of a patient weighing 70 kilograms, the preferred daily dose of the  -83
WO 2006/028525 PCT/US2005/014846  active or anti-infective ingredient
would be about 0.07 mg/day to about 700 gm/day, and more  preferable, 7
mg/day to about 7 grams/day. Nonetheless, as will be understood by
those of skill  in the art, in certain situations it can be necessary to
administer the anti-cancer, anti-inflammatory  or the anti-infective
compound of the embodiment in amounts that excess, or even far exceed,
the  above-stated, preferred dosage range to effectively and aggressively
treat particularly advanced  cancers or infections. [03381 In the case of
using the anti-cancer, anti-inflammatory, or anti-microbial  produced by
methods of the embodiment as a biochemical test reagent, the compound
produced  by methods of the embodiment inhibits the progression of the
disease when it is dissolved in an  organic solvent or hydrous organic
solvent and it is directly applied to any of various cultured  cell systems.
Usable organic solvents include, for example, methanol, methylsulfoxide,
and the  like. The formulation can, for example, be a powder, granular or
other solid inhibitor, or a liquid  inhibitor prepared using an organic solvent
or a hydrous organic solvent. While a preferred  concentration of the
compound produced by the method of the embodiment for use as an anti-
microbial, anticancer or anti-tumor compound is generally in the range of
about 1 to about 100  gg/ml, the most appropriate use amount varies
depending on the type of cultured cell system and  the purpose of use, as
will be appreciated by persons of ordinary skill in the art. Also, in certain
applications it can be necessary or preferred to persons of ordinary skill in
the art to use an  amount outside the foregoing range. [03391 In one
embodiment, the method of using a compound as an anti-microbial,  



anti-cancer or anti-inflammatory involves administering an effective
amount of any of the  compounds of Formulae I-VI or compositions of
those compounds. In a preferred embodiment,  the method involves
administering the compound represented by Formula II, to a patient in
need  of an anti-microbial, until the need is effectively reduced or more
preferably removed. [03401 As will be understood by one of skill in the art,
"need" is not an absolute  term and merely implies that the patient can
benefit from the treatment of the anti-microbial, the  anti-cancer, or
anti-inflammatory in use. By "patient" what is meant is an organism that
can  benefit by the use of an anti-microbial, anti-cancer or
anti-inflammatory agent. For example, any  organism with B. anthracis,
Plasinodiurn, Leishinania, T?ypanosoma, and the like, may benefit  from
the application of an anti-microbial that may in turn reduce the amount of
microbes present  in the patient. As another example, any organism with
cancer, such as, a colorectal carcinoma, a  prostate carcinoma, a breast
adenocarcinoma, a non-small cell lung carcinoma, an ovarian  carcinoma,
multiple myelomas, a melanoma, and the like, may benefit from the
application of an  anti-cancer agent that may in turn reduce the amount of
cancer present in the patient.  Furthermore, any organism with an
inflammatory conditions, such as, rheumatoid arthritis,  asthma, multiple
sclerosis, psoriasis, stroke, reperfusion injury, myocardial infarction, and
the  -84 WO 2006/028525 PCT/US2005/014846  like, may benefit from
the application of an anti-inflammatory that may in turn reduce the amount
of cells associated with the inflammatory response present in the patient.
In one embodiment, the  patient's health may not require that an
anti-microbial, anti-cancer, or anti-inflammatory be  administered,
however, the patient may still obtain some benefit by the reduction of the
level of  microbes, cancer cells, or inflammatory cells present in the
patient, and thus be in need. In one  embodiment, the anti-microbial or
anti-cancer agent is effective against one type of microbe or  cancer, but
not against other types; thus, allowing a high degree of selectivity in the
treatment of  the patient. In other embodiments, the anti-inflammatory can
be effective against inflammatory  conditions characterized by different
cells associated with the inflammation. In choosing such an
anti-microbial, anti-cancer or anti-inflammatory agent, the methods and
results disclosed in the  Examples can be useful. In an alternative
embodiment, the anti-microbial can be effective  against a broad spectrum
of microbes, preferably a broad spectrum of foreign, and, more
preferably, harmful bacteria, to the host organism. In embodiments, the
anti-cancer and/or anti- inflammatory agent can be effective against a
broad spectrum of cancers and inflammatory  



conditions/cells/substances. In yet another embodiment, the anti-microbial
is effective against all  microbes, even those native to the host. Examples
of microbes that can be targets of anti- microbials, include, but are not
limited to, B. anthracis, Plasinodium, Leishmania, Trypanosoma,  and the
like. In still further embodiments, the anti-cancer agent is effective against
a broad  spectrum of cancers or all cancers. Examples of cancers, against
which the compounds can be  effective include a colorectal carcinoma, a
prostate carcinoma, a breast adenocarcinoma, a non- small cell lung
carcinoma, an ovarian carcinoma, multiple myelomas, a melanoma, and
the like.  Exemplary inflammatory conditions against which the agents are
effective include rheumatoid  arthritis, asthma, multiple sclerosis,
psoriasis, stroke, myocardial infarction, and the like. [0341]
"Therapeutically effective amount," "pharmaceutically effective amount," or
similar term, means that amount of drug or pharmaceutical agent that will
result in a biological or  medical response of a cell, tissue, system, animal,
or human that is being sought. In a preferred  embodiment, the medical
response is one sought by a researcher, veterinarian, medical doctor, or
other clinician. [03421 "Anti-microbial" refers to a compound that reduces
the likelihood of survival  of microbes, or blocks or alleviates the
deleterious effects of a microbe. In one embodiment, the  likelihood of
survival is determined as a function of an individual microbe; thus, the
anti- microbial will increase the chance that an individual microbe will die.
In one embodiment, the  likelihood of survival is determined as a function
of a population of microbes; thus, the anti- microbial will increase the
chances that there will be a decrease in the population of microbes. In
one embodiment, anti-microbial means antibiotic or other similar term.
Such anti-microbials are  capable of blocking the harmful effects,
destroying or suppressing the growth or reproduction of  -85 WO
2006/028525 PCT/IIS2005/014846  microorganisms, such as bacteria.
For example, such antibacterials and other anti-microbials are  described
in Antibiotics, Chemotherapeutics and Antibacterial Agents for Disease
Control (M.  Grayson, editor, 1982), and E. Gale or al., The Molecular
Basis of Antibiotic Action 2d edition  (1981). In another embodiment, an
anti-microbial will not change the likelihood of survival, but  will change the
chances that the microbes will be harmful to the host in some way. For
instance,  if the microbe secretes a substance that is harmful to the host,
the anti-microbial may act upon the  microbe to stop the secretion or may
counteract or block the harmful effect. In one embodiment,  an
anti-microbial, while, increasing the likelihood that the microbe(s) will die,
is minimally  



harmful to the surrounding, non-microbial, cells. In an alternative
embodiment, it is not  important how harmful the anti-microbial is to
surrounding, nonmicrobial, cells, as long as it  reduces the likelihood of
survival of the microbe. [0343] "Anti-cancer agent" refers to a compound
or composition including the  compound that reduces the likelihood of
survival of a cancer cell. In one embodiment, the  likelihood of survival is
determined as a function of an individual cancer cell; thus, the anti- cancer
agent will increase the chance that an individual cancer cell will die. In one
embodiment,  the likelihood of survival is determined as a function of a
population of cancer cells; thus, the  anti-cancer agent will increase the
chances that there will be a decrease in the population of  cancer cells. In
one embodiment, anti-cancer agent means chemotherapeutic agent or
other  similar term. [0344] A "chemotherapeutic agent" is a chemical
compound useful in the treatment  of a neoplastic disease, such as
cancer. Examples of chemotherapeutic agents include alkylating  agents,
such as a nitrogen mustard, an ethyleneimine and a methylmelamine, an
alkyl sulfonate, a  nitrosourea, and a triazene, folic acid antagonists,
anti-metabolites of nucleic acid metabolism,  antibiotics, pyrimidine
analogs, 5-fluorouracil, cisplatin, purine nucleosides, amines, amino acids,
triazol nucleosides, corticosteroids, a natural product such as a vinca
alkaloid, an  epipodophyllotoxin, an antibiotic, an enzyme, a taxane, and a
biological response modifier or  antibodies to biological response
modifiers or other agents; miscellaneous agents such as a  platinum
coordination complex, an anthracenedione, an anthracycline, a substituted
urea, a  methyl hydrazine derivative, or an adrenocortical suppressant; or
a hormone or an antagonist such  as an adrenocorticosteroid, a progestin,
an estrogen, an antiestrogen, an androgen, an  antiandrogen, or a
gouadotropin-releasing hormone analog. Specific examples include
Adriamycin, Doxorubicin, 5-Fuuorouracil, Cytosine arabinoside ("Ara-C"),
Cyclophosphamide,  Thiotepa, Busulfan, Cytoxin, Taxol, Toxotere,
Methotrexate, Cisplatin, Melphalan, Vinblastine,  Bleomycin, Etoposide,
Ifosfamide, Mitomycin C, Mitoxantrone, Vincristine, Vinorelbine,
Carboplatin, Teniposide, Daunomycin, Carminomycin, Aminopterin,
Dactinomycin, Mitonrycin,  Esperamicins, Melphalan, and other related
nitrogen mustards. Also included in this definition  -86 WO 2006/028525
PCT/US2005/014846 are hormonal agents that act to regulate or inhibit
hormone action on tumors, such as tamoxifen  and onapristone. 



[0345] The anti-cancer agent may act directly upon a cancer cell to kill the
cell,  induce death of the cell, to prevent division of the cell, and the like.
Alternatively, the anti- cancer agent may indirectly act upon the cancer cell
by limiting nutrient or blood supply to the  cell, for example. Such
anti-cancer agents are capable of destroying or suppressing the growth or
reproduction of cancer cells, such as a colorectal carcinoma, a prostate
carcinoma, a breast  adenocarcinoma, a non-small cell lung carcinoma,
an ovarian carcinoma, multiple myelomas, a  melanoma, and the like.
[0346] A "neoplastic disease" or a "neoplasm" refers to a cell or a
population of  cells, including a tumor or tissue (including cell suspensions
such as bone marrow and fluids such  as blood or serum), that exhibits
abnormal growth by cellular proliferation greater than normal  tissue,
Neoplasms can be benign or malignant. [0347] An "inflammatory
condition" includes, for example, conditions such as  ischemia, septic
shock, autoimmune diseases, rheumatoid arthritis, inflammatory bowel
disease,  systemic lupus eythematosus, multiple sclerosis, asthma,
osteoarthritis, osteoporosis, fibrotic  diseases, denmatosis, including
psoriasis, atopic dermatitis and ultraviolet radiation (UV)-induced  skin
damage, psoriatic arthritis, alkylosing spondylitis, tissue and organ
rejection, Alzheimer's  disease, stroke, atherosclerosis, restenosis,
diabetes, glomerulonephritis, cancer, Hodgkins  disease, cachexia,
inflammation associated with infection and certain viral infections,
including  acquired immune deficiency syndrome (AIDS), adult respiratory
distress syndrome and Ataxia  Telangiestasia. [0348] In one embodiment,
a described compound, preferably a compound having  the Formulae I-VI,
including those as described herein, is considered an effective
anti-microbial,  anti-cancer, or anti-inflammatory if the compound can
influence 10% of the microbes, cancer  cells, or inflammatory cells, for
example. In a more preferred embodiment, the compound is  effective if it
can influence 10 to 50% of the microbes, cancer cells, or inflammatory
cells. In an  even more preferred embodiment, the compound is effective if
it can influence 50-80% of the  microbes, cancer cells, or inflammatory
cells. In an even more preferred embodiment, the  compound is effective if
it can influence 80-95% of the microbes, cancer cells, or inflammatory
cells. In an even more preferred embodiment, the compound is effective if
it can influence 95- 99% of the microbes, cancer cells, or inflanunatory
cells. "Influence" is defined by the  mechanism of action for each
compound. Thus, for example, if a compound prevents the  reproduction
of microbes, then influence is a measure of prevention of reproduction.
Likewise, if  



a compound destroys microbes, then influence is a measure of microbe
death. Also, for example,  if a compound prevents the division of cancer
cells, then influence is a measure of prevention of  -87 WO 2006/028525
PCT/US2005/014846  cancer cell division. Further, for example, if a
compound prevents the proliferation of  inflammatory cells, then influence
is a measure of prevention of inflammatory cell proliferation.  Not all
mechanisms of action need be at the same percentage of effectiveness.
In an alternative  embodiment, a low percentage effectiveness can be
desirable if the lower degree of effectiveness  is offset by other factors,
such as the specificity of the compound, for example. Thus a  compound
that is only 10% effective, for example, but displays little in the way of
harmful side- effects to the host, or non-harmful microbes or cells, can still
be considered effective. [0349] In one embodiment, the compounds
described herein are administered simply  to remove microbes, cancer
cells or inflammatory cells, and need not be administered to a patient.  For
example, in situations where microbes can present a problem, such as in
food products, the  compounds described herein can be administered
directly to the products to reduce the risk of  microbes in the products.
Alternatively, the compounds can be used to reduce the level of  microbes
present in the surrounding environment, such working surfaces. As
another example,  the compounds can be administered ex vivo to a cell
sample, such as a bone marrow or stem cell  transplant to ensure that
only non-cancerous cells are introduced into the recipient. After the
compounds are administered they may optionally be removed. This can
be particularly desirable  in situations where work surfaces or food
products may come into contact with other surfaces or  organisms that
could risk being harmed by the compounds. In an alternative embodiment,
the  compounds can be left in the food products or on the work surfaces to
allow for a more  protection. Whether or not this is an option will depend
upon the relative needs of the situation  and the risks associated with the
compound, which in part can be determined as described in the
Examples below. [0350] The following non-limiting examples are meant to
describe the preferred  embodiments of the methods. Variations in the
details of the particular methods employed and in  the precise chemical
compositions obtained will undoubtedly be appreciated by those of skill in
the art. EXAMPLES  Example 1 



Fermentation of Starting Compound II-16 and Compounds of Formulae I-7
II-17 II-20 and II- 24C, 11-26 and II-28 using strain CNB476 [0351] Strain
CNB476 was grown in a 500-ml flask containing 100 ml of vegetative
medium consisting of the following per liter of deionized water: glucose, 4
g; Bacto tryptone, 3 g;  Bacto casitone, 5 g; and synthetic sea salt (Instant
Ocean, Aquarium Systems), 30 g. The first  seed culture was incubated at
28 degree C for 3 days on a rotary shaker operating at 250 rpm.  Five ml
each of the first seed culture was inoculated into three 500-m1 flasks
containing of 100  ml of the vegetative medium. The second seed cultures
were incubated at 28 degree C and 250  -88 WO 2006/028525
PCT/US2005/014846  rpm on a rotary shaker for 2 days. Five ml each of
the second seed culture was inoculated into  thirty-five 500-m1 flasks
containing of 100 ml of the vegetative medium. The third seed cultures
were incubated at 28 degree and 250 rpm on a rotary shaker for 2 days.
Five ml each of the third  seed culture was inoculated into four hundred
500-m1 flasks containing 100 ml of the Production  Medium A consisting
of the following per liter of deionized water: starch, 10 g; yeast extract, 4 g;
Hy-Soy, 4 g; ferric sulfate, 40 mg; potassium bromide, 100 mg; calcium
carbonate, I g; and  synthetic sea salt (Instant Ocean, Aquarium
Systems), 30 g. The production cultures were  incubated at 28 degree C
and 250 rpm on rotary shakers for 1 day. Approximately 2 to 3 grams  of
sterile Amberlite XAD-7 resin were added to the production cultures. The
production cultures  were further incubated at 28 degree C and 250 rpm
on rotary shakers for 5 days and achieved a  titer of Compound II-16
about 200 mg/L. The culture broth was filtered through cheese cloth to
recover the Amberlite XAD-7 resin. The resin was extracted with 2 times 6
liters ethyl acetate  followed by 1 time 1.5 liters ethyl acetate. The
combined extracts were dried in vacuo. The  dried extract was then
processed for the recovery of Compound 11-16 and the compounds of
Formulae 1-7, 11-20, II-24C, 11-26 and 11-28. Example 2 Fermentation of
Starting Compound 11-16 and compounds of Formulae I-7.11-17, II-20,
II-24C. 11- 26 and I1-28 using strain NPS21184 [0352] Strain NPS21184
was grown in a 500-m1 flask containing 100 nil of  vegetative medium
consisting of the following per liter of deionized water: glucose, 8 g; yeast
extract, 6 g; Hy-Soy; 6 g; and synthetic sea salt (Instant Ocean, Aquarium
Systems), 30 g. The  first seed culture was incubated at 28 degree C for 3
days on a rotary shaker operating at 250  



rpm. Five ml of the first seed culture was inoculated into 500-m1 flask
containing of 100 ml of  the vegetative medium. The second seed cultures
were incubated at 28 degree C and 250 rpm on  a rotary shaker for 2
days. Five nil each of the second seed culture was inoculated into 500-m1
flask containing of 100 nil of the vegetative medium. The third seed
cultures were incubated at  28 degree and 250 rpm on a rotary shaker for
2 days. Five ml each of the third seed culture was  inoculated into 500-m1
flask containing 100 ml of the Production Medium B consisting of the
following per liter of deionized water: starch, 20 g; yeast extract, 4 g;
Hy-Soy, 8 g; ferric sulfate,  40 mg; potassium bromide, 100 mg; calcium
carbonate, 1 g; and synthetic sea salt (Instant Ocean,  Aquarium
Systems), 30 g. The production cultures were incubated at 28 degree C
and 250 rpm  on rotary shakers for 1 day. Approximately 2 to 3 grams of
sterile Amberlite XAD-7 resin were  added to the production culture. The
production culture was further incubated at 28 degree C and  250 rpm on
rotary shaker for 4 days and achieved a titer of 350 - 400 mg/L for
Compound II-16. [0353] Alternatively, the production of the compounds
can be achieved in a 42L  fermentor system using strain NPS21184.
Strain NPS21184 was grown in a 500-ml flask  _89_ WO 2006/028525
PCT/US2005/014846  containing 100 ml of vegetative medium consisting
of the following per liter of deionized water:  glucose, 8 g; yeast extract, 6
g; Hy-Soy, 6 g; and synthetic sea salt (Instant Ocean, Aquarium
Systems), 30 g. The first seed culture was incubated at 28 degree C for 3
days on a rotary shaker  operating at 250 rpm. Five ml of the first seed
culture was inoculated into 500-ml flask  containing of 100 ml of the
vegetative medium. The second seed cultures were incubated at 28
degree C and 250 rpm on a rotary shaker for 2 days. Twenty ml each of
the second seed culture  was inoculated into 2.8L Fembach flask
containing of 400 ml of the vegetative medium. The  third seed cultures
were incubated at 28 degree and 250 rpm on a rotary shaker for 2 days.
1.2L  of the third seed culture was inoculated into a 42L fermentor
containing 26L of Production  Medium A. Production Medium B and
Production Medium C, with the following composition,  can also be used.
Production Medium C consisting of the following per liter of deionized
water:  starch, 15 g; yeast extract 6 g; Hy-Soy, 6 g; ferric sulfate, 40 mg;
potassium bromide, 100 mg;  calcium carbonate, 1 g; and synthetic sea
salt (Instant Ocean, Aquarium Systems), 30 g. The  fermentor cultures
were operated at the following parameters: temperature, 28 degree C;
agitation, 200 rpm; aeration, 13L/min and back pressure, 4.5 psi. At 36 to
44 hours of the  production cycle, approximately 600 grains of sterile
Amberlite XAD-7 resin were added to the  



fermentor culture. The production culture was further incubated at the
above operating  parameters until day 4 of the production cycle. The
aeration rate was lowered to 8L/min. At day  5 of the production cycle, the
fermentor culture achieved a titer of about 300 mg/L for Compound
11-16. The culture broth was filtered through cheese cloth to recover the
Amberlite XAD-7 resin.  The resin was extracted with 2 times 4.5L liters
ethyl acetate followed by I time 1.5 liters ethyl  acetate. The combined
extracts were dried in vacuo. The dried extract was then processed for
the recovery of Compound 11-16 and the compounds of Formulae 1-7,
11-17, 11-20,11-24C, 11-26  and II-28. Example 3 Purification of Starting
Compound II-16 and Compounds of Formulae 11-20, 11-24C II-26 and
11-28  3A: Purification of II-16.11-20.11-24C 11-26 and II-28 [03541 The
pure Compound 11-16 and compounds of Formulae 11-20, 11-24C, 11-26
and 11-28 were obtained by flash chromatography followed by HPLC.
Eight grams crude extract  containing 3.8 grams Compound 11-16 and
lesser quantities of 11-20, 11-24C, 11-26 and 11-28 was  processed by
flash chromatography using Biotage Flash40i system and Flash 40M
cartridge (KP- Sil Silica, 32-63 m, 90 grams). The flash chromatography
was developed by the following step  gradient: 1. Hexane (IL) 2. 10%
Ethyl acetate in hexane (1L) -90 WO 2006/028525 PCT/US2005/014846
3. 20% Ethyl acetate in hexane, first elution (IL) 4. 20% Ethyl acetate in
hexane, second elution (IL)  5. 20% Ethyl acetate in hexane, third elution
(IL)  6. 25% Ethyl acetate in hexane (1L) 7. 50% Ethyl acetate in hexane
(IL)  8. Ethyl acetate (1L) 103551 Fractions containing Compound II-16 in
greater or equal to 70% W purity  by I4PLC were pooled and subject to
HPLC purification, as described below, to obtain  Compound II-16, along
with II-20 and II-24C, each as pure compounds Column Phenomenex
Luna IOu Silica  



Dimensions 25 cm X 21,2 nun ID Flow rate 25 ml/min  Detection ELSD
Solvent Gradient of 24% EtOAc/hexane for 19 min,  24% EtOAc/hexane
to 100%EtOAc in 1 min,  then 100% EtOAc for 4 min [0356] The fraction
enriched in Compound 11-16 (described above; --- 70% pure with  respect
to Compound 11-16) was dissolved in acetone (60mg/ml). Aliquots (950
ul) of this  solution were injected onto a normal-phase HPLC column using
the conditions described above.  Compound II-16 typically eluted after 14
minutes and compounds II-24C and 11-26 co-eluted as a  single peak at
11 min. When parent samples containing compounds II-I7, II-20 and II-28
were  processed, Compound 11-1'r eluted at 22 minutes, while 11-20 and
11-28 co-eluted at 23 minutes  during the 100% ethyl acetate wash.
Fractions containing Compound 11-16 and minor analogs  were pooled
based on composition of compounds present, and evaporated under
reduced pressure  on a rotary evaporator. This process yielded pure
Compound 11-16, as well as separate fractions  containing minor
compounds 11-20, 11-24C, II-26 and 11-28, which were further purified as
described below. [0357] Sample containing II-24C and 11-26 generated
from the process described  above were further separated using
reversed-phase preparative I3.PLC as follows. The sample (70  mg) was
dissolved in acetonitrile at a concentration of 10 mg/ml, and 500 l was
loaded on an  FIPLC column of dimensions 21 mm i.d. by 15 cm length
containing Eclipse XDB-C18 support.  The solvent gradient increased
linearly from 15% acetonitrile/85% water to 100% acetonitrile  -91 WO
2006/028525 PCT/US2005/014846  over 23 minutes at a flow rate of 14.5
ml/min. The solvent composition was held at 100%  acetonitrile for 3
minutes before returning to the starting solvent mixture. Compound 11-26
eluted  at 17.5 minutes while compound II-24C eluted at 19 minutes under
these conditions. [0358] Crystalline 11-26 was obtained using a vapor
diffusion method. Compound  11-26 (15 mg) was dissolved in 100 l of
acetone in a 1.5 ml v-bottom HPLC vial. This vial was  then placed inside
a larger tightly-stoppered vessel containing 1 ml of pentane. Crystals
suitable  for X-ray crystallography experiments were observed along the
sides and bottom of the inner vial  after 48 hours of incubation at 4 C.
Crystallography data was collected on a Broker SMART  



APEX CCD X-ray diffractometer (F(000)= 2656, Mona radiation,
X=0.71073 A, =0.264 mni',  T=100K ) at the UCSD Crystallography
Facility and the refinement method used was full-matrix  least-squares on
F2. Crystal data NPI-2065: C15H20C1N04, MW=313.77, tetragonal,
space group  P4(1)2(1)2, a= b=11.4901(3) A , c= 46.444(2) A, a=p=y=90,
vo1=6131.6(3) A', Z=16,  peatd=1.360 g crn', crystal size, 0.30 x 0.15 x
0.07 mm', 0 range, 1.75-26.00, 35367 reflections  collected, 6025
independent reflections (R1,, 0.0480), final R indices (1>2o(f)):
R1=0.0369,  wR2=0.0794, GOF=1.060. [0359] In order to separate II-28
from 11-20, a reverse-phase isocratic method was  employed. Sample
(69.2 mg) containing both compounds was dissolved in acetonitrile to a
concentration of 10 mg/ml, and 500 u1 was loaded on a reverse-phase
I-II'LC column (ACE 5 g  C18-HL, 15 cm X 21 mm ID) per injection. An
isocratic solvent system of 27% acetonitrile/  63% water at flow rate of
14.5 ml/min was used to separate compounds II-28 and 11-20, which
eluted after 14 and 16 minutes, respectively. Fractions containing
compounds of interest were  immediately evaporated under reduced
pressure at room temperature on a rotary evaporator.  Samples were then
loaded onto a small column of silica and eluted with 10 ml of 70%
hexane/30% acetone to remove additional impurities. [0360] Samples
generated from the preparative normal-phase HPLC method  described
above that contained 11-20 but were free of 11-28 could also be triturated
with 100%  EtOAc to remove minor lipophilic impurities. [0361] Starting
Compound 11-16: UV (Acetonitrile/ H2O) ),a,aK 225(sh) nm. Low  Res.
Mass: m/z 314 (M+H), 336 (M+Na), [0362] Compound of Formula II-20:
UV (Acetonitrile/ H2O) %,ax 225(sh) nm. Low  Res. Mass: m/z 266 (M+H);
HRMS (ES1), m/z 266.1396 (M+H), Acalc 1.2 ppm. FIG. 16 depicts  the
1H NMR spectrum of a compound having the structure of Formula 11-20.
[0363] Compound of Formula 11-24C: UV (Acetonitrile/ H20) ,%,,,ax
225(sh) nm.  -92 WO 2006/028525 PCT/11S2005/014846  [0364] Low
Res. Mass: m/z 328 (M+H), 350 (M+Na); HRMS (ESI), mhz 328.1309
(M+H), Aca,c -2.0 ppm, C16H23NO4C1. FIG. 19 depicts the 1H NMR
spectrum of a compound  having the structure of Formula 11-24C. [0365]
Compound of Formula II-26: W (Acetonitrile/ H2O) X,,,ax 225(sh) nm;
HRMS (ESI), m/z 314.1158 (M+H), Acalo -0.4 ppm, C15H21NO4CI; FIG.
23 depicts the 'H NMR  



spectrum of a compound having the structure of Formula II-26 in
DMSO-d6). [0366] Compound of Formula U-28: UV (Acetonitrile/ H2O)
?,,,,ax 225(sh) rim;  FIRMS (ESI), m/z 266.1388 (M+H), Aa1 -1.8 ppm,
C14H20NO4. FIG. 26 depicts the 'H NMR  spectrum of a compound
having the structure of Formula 11-28 in DMSO-d6). 3B: Large Scale
Purification of Compound 11-16 [0367] A two-step process was developed
for the purification of Compound 11-16  from crude extracts obtained from
the culture broth. of NPS21184 The first step of the process  involves
normal phase flash chromatography of the crude extract to produce
material highly  enriched in Compound II-16 (95 % purity). The enriched
material is further purified by  multiple crystallizations until no single
impurity is present at >_ 1.0% in the final colorless  crystalline material of
Compound II-16 Biotage Flash Chromatography (Purification Step 1)
[0368] The Biotage Flash 75Li system, including a Flash 75L KP-Sil
cartridge,  without SIM, was used for flash chromatography. Based on
method development experiments,  the loading capacity of the system
was established to be 10 g of crude extract per 800 g of silica.  Better
resolution of Compound II-16 and Compound 11-17 may be obtained by
loading 8 g of  crude extract on 800 g of silica; however, the recovery was
comparable using either load. [0369] Crude extract (10.0 g, dried by high
vacuum) containing Compound 11-16  (5.30 g; estimated from standard
plot under HPLC) in a 250 nil Erlenmeyer flask was dissolved to  a
concentration of 107 mg/ml in acetone (93.5 ml) by sonicating the sample
at 40C for about 6  minutes. The sample was filtered by gravity using
fluted filter paper into another 250 nil  Erlenmeyer flask, and the filter
paper was washed with 5 ml of acetone. A 150 sl aliquot of this  solution
was transferred into a tared I dram vial for purity analysis and mass
estimation of  Compound 11-16. The filtered crude extract was directly
injected onto a new, dry Flash 75L KP- Sil cartridge using an open 60 ml
syringe as a funnel and by transferring the sample from flask to  syringe
using a glass volumetric pipette. Due to the low viscosity of the sample,
gravity was  sufficient to load the sample onto the column; no additional
pressure was required. Once the  entire sample was absorbed onto the
column, the flask was washed with 5 nil of acetone, and this  solution was
also loaded. Five minutes after loading the sample, the system was
pressurized by  -93 WO 2006/028525 PCT/US2005/014846  house air,
and then the following solvent step gradient was run through the column
at  



approximately 15 psi and a flow rate between 235 ml/min and 250 ml/min:
1. 3 CV* 10% EtOAc in n-Heptane  2. 15 CV* 25% EtOAc in n-Heptane  3.
5 CV* 30% EtOAc in n-Heptane  *For 75L cartridge, 1 CV=1070 ml [0370]
The eluent for the first step was collected as one fraction (-2500 ml), after
which 500 ml fractions (0.47 column volume) were collected. In order to
determine which  fractions contained Compound U-16, fractions were
analyzed by TLC. Each fraction was spotted  onto a Si TLC plate,
developed in 40%EtOAc/60%hexanes, and visualized using
phosphomolybidic acid spray, then heat. A I ml aliquot was subsequently
taken from each  fraction containing Compound 11-16, dried under a
stream of nitrogen, redissolved in 0.5 ml of  ACN and analyzed by LC-MS.
while samples were being run on LC-MS, fractions were covered  with
aluminum foil and allowed to stand at room temperature. [0371] The
resulting chromatograms (UV @ 210 nm) were analyzed by only
integrating Compound U-16, Compound U-26, and Compound 11-1.7
peaks. Those fractions  containing Compound 11-16, as well as < 10%
Compound 11-26 and < 5% Compound 11-17, were  pooled and
concentrated down to 4-6% (-600 mL) of the total pooled volumes using a
Buchi R- 220 Rotavapor with water bath temperature between 28C and
30C. The yellow liquid in the  flask was slowly siphoned out leaving behind
the white solid. The white solid was dissolved in  acetone and transferred
to a 2 L round bottom flask and concentrated by a. rotary evaporator at
30C and weighed. The dry aliquot was analyzed on LC-MS. The purity of
the sample was  greater than 95% (95.7%) and the major impurities were
Compound 11-26 (3.2%) and Compound  11-17(0.38%). The yield of
Compound E-16 was 86% after this step, as calculated from the mass  of
Compound 11-16 recovered from flash chromatography versus the mass
of Compound 11-16  estimated to be present in the crude extract.
Samples containing Compound II-16 were stored at - 20C without
desiccation until further purification by crystallization. [0372] When
multiple Biotage runs are required to process quantities of crude  extract
that exceed the loading capacity of a single column, the above purification
process should  be completed for each individual Biotage run. Resulting
material from each run may then be  combined and crystallized using the
steps described below, in order to yield one final lot of  Compound 11-16.
-94 



WO 2006/028525 PCT/US2005/014846  Crystallization- General
procedure (Purification Step-2): [0373] The Compound II-16 samples
obtained from Biotage flash chromatography  typically contain about 3% of
NPI-2065. The main aim of the crystallization step is to increase  the purity
of NPI-0052 to >97% and to reduce NPI-2065 to <1%. [0374]
Crystallizations were performed on Compound 11-16 samples obtained
from  Biotage Runs by dissolving the solid (4.56g) in 1:1
acetone:n-heptane (910 ml) to a final  concentration of 5 g/L. The solvent
was slowly evaporated under reduced pressure (about 275  mbar) using a
rotary evaporator with vacuum controller (Buchi R-200 Rotavapor) and a
water  bath temperature of about 30 C until the solvent was reduced to
about 43% ( 6%) of its original  volume. During this evaporation process,
crystals were formed around the flask walls as well as  in the solution. The
solution (supernatant) was removed by siphoning under house vacuum
into a  500 ml Erlemneyer flask, concentrated by rotary evaporation and
transferred to a 20 ml  scintillation vial by dissolving in acetone. The
acetone was removed under a stream of N,, and  the solid was further
dried by high vacuum before it was weighed. The mass of the material
obtained from the supernatant was used to approximate the amount of
crystalline material  remaining. The crystals in the 2 L flask were dissolved
in acetone (455 ml, the same volume of  acetone used for initial
crystallization). In order to determine the purity, an aliquot (100 l) was
removed, concentrated under a stream of NZ, redissolved in ACN to a
final concentration of  Img/m1 and analyzed by LC-MS. Analytical results
showed a 31 % reduction of Compound 1I-26.  n-Heptane (455 ml; the
same volume used for initial crystallization to make a 1:1 acetone: n-
heptane solution) was added to the 2 L flask and the crystallization
process was repeated. This  process was reiterated until Compound
11-26 was reduced to < 1%; 3-4 crystallizations were  needed to reach
this target. [0375] The final crystallization was performed in
EtOAC/n-heptane solution. The  crystalline material obtained above was
redissolved in 1:1 EtOAc: n-heptane (same concentration  as the first
acetone: n-heptane crystallization, i.e. 5g'L). The solvent was slowly
evaporated  under reduced pressure (about 130 mbar) using a rotary
evaporator with a water bath temperature  of 30 C until the solvent was
reduced to about 30% of its original volume. During this  evaporation
process, most of the crystals stayed suspended in solution and did not
adhere strongly  to the sides of the flask. The solution (supernatant) was
removed by siphoning under house  vacuum into a 500 ml Erlenmeyer
flask, and then concentrated by rotary evaporation in a 250 ml  



round bottom flask, dried by high vacuum pump and weighed. The
crystals in the 2 L flask were  also dried by high vacuum for about 2 hrs,
after which the white, crystalline material was  removed from the flask. A
few crystals were randomly selected from various places in the flask  for
purity analysis. The Compound 11-26 was reduced from 0.98% to 0.66%
(average of two data  points) in this step. -95 WO 2006/028525
PCT/US2005/014846  [03761 The yield was about 87 % ( 2) from crude
extract to Biotage chromatography and about 56% (6) from Biotage to
crystallization) based on two Biotage runs.  The overall yield for these two
crude extracts to final product was 43% and 54%. In addition  compound
II-16 was consistently obtained in > 98% purity, with no single impurity ?
1%.  Specifically, impurity Compound II-26 was reduced to 0.5% after four
rounds of crystallization.  Finally, the material obtained from the last
crystallization step, performed in EtOAc:n-heptane,  resulted in crystals
that were easy to manage in the solid state and these crystals can be
easily  captured by filtration from the mother liquor. 3C: Purification of 1-7
103771 Supernatant material obtained from the crystallization step of the
large scale  purification of Compound II-16 described above was dissolved
in acetone (80 mg/ml). Aliquots  (500 ul) of this solution were injected onto
a normal-phase HPLC column using the conditions  described previously
for normal phase purification of Compounds II-16, II-24C, U-26 and 11-28.
Compound of Formula 1-7 eluted at 7.5 minutes as a pure compound.
[03781 Compound of Formula 1-7 (FIG. 30): UV (Acetonitrile/ H2O) 7v~x
225(sh)  nm. Low Res. Mass: m/z 298 (M+H), 320 (M+Na)_ Example 4
Fermentation of Starting Compounds I1-17 and 11-18 and Compound of
Formula II-27  103791 Strain CNB476 was grown in a 500-m1 flask
containing 100 ml of the first  vegetative medium consisting of the
following per liter of deionized water: glucose, 4 g; Bacto  tryptone, 3 g;
Bacto casitone, 5 g; and synthetic sea salt (Instant Ocean, Aquarium
Systems), 30  g. The first seed culture was incubated at 28 degree C for 3
days on a rotary shaker operating at  250 rpm. Five ml of the first seed
culture was inoculated into a 500-m1 flask containing 100 ml  of the
second vegetative medium consisting of the following per liter of deionized
water: starch,  10 g; yeast extract, 4 g; peptone, 2 g; ferric sulfate, 40 mg;
potassium bromide, 100 mg; calcium  



carbonate, I g; and sodium bromide, 30 g. The second seed cultures were
incubated at 28 degree  C for 7 days on a rotary shaker operating at 250
rpm. Approximately 2 to 3 gram of sterile  Amberlite XAD-7 resin were
added to the second seed culture. The second seed culture was  further
incubated at 28 degree C for 2 days on a rotary shaker operating at 250
rpm. Five ml of  the second seed culture was inoculated into a 500-m1
flask containing 100 ml of the second  vegetative medium. The third seed
culture was incubated at 28 degree C for 1 day on a rotary  shaker
operating at 250 rpm. Approximately 2 to 3 gram of sterile Amberlite
XAD-7 resin were  added to the third seed culture. The third seed culture
was further incubated at 28 degree C for 2  days on a rotary shaker
operating at 250 rpm, Five ml of the third culture was inoculated into a
500-m1 flask containing 100 ml of the second vegetative medium. The
fourth seed culture was  incubated at 28 degree C for 1 day on a rotary
shaker operating at 250 rpm. Approximately 2 to 3  -96 WO 2006/028525
PCT/US2005/014846  gram of sterile Amberlite XAD-7 resin were added
to the fourth seed culture. The fourth seed  culture was further incubated
at 28 degree C for 1 day on a rotary shaker operating at 250 rpm.  Five nil
each of the fourth seed culture was inoculated into ten 500-m1 flasks
containing 100 ml  of the second vegetative medium. The fifth seed
cultures were incubated at 28 degree C for 1 day  on a rotary shaker
operating at 250 rpm. Approximately 2 to 3 grams of sterile Amberlite
XAD-7  resin were added to the fifth seed cultures. The fifth seed cultures
were further incubated at 28  degree C for 3 days on a rotary shaker
operating at 250 rpm. Four nil each of the fifth seed  culture was
inoculated into one hundred and fifty 500-m1 flasks containing 100 nil of
the  production medium having the same composition as the second
vegetative medium.  Approximately 2 to 3 grams of sterile Amberlite
XAD-7 resin were also added to the production  culture. The production
cultures were incubated at 28 degree C for 6 days on a rotary shaker
operating at 250 rpm. The culture broth was filtered through cheese cloth
to recover the  Amberlite XAD-7 resin. The resin was extracted with 2
times 3 liters ethyl acetate followed by 1  time 1 liter ethyl acetate. The
combined extracts were dried in vacuo. The dried extract,  containing 0.42
g of Starting Compound U-17 and 0.16 gram Compound of Formula
11-18, was  then processed for the recovery of the compounds. Example
5 Purification of Starting Compound 11-17,11-18 and Compound 11-27
[03801 The pure Compounds II-17 and 11-18 were obtained by
reversed-phase HPLC  



as described below: Column ACE 5 C18-HL  Dimensions 15 cm X 21 mm
ID  Flow rate 14.5 ml/min  Detection 214 nm Solvent Gradient of 35%
Acetonitrile/65% H,6  to 90% Aeetonitrile/10% H2O over 15  min [03811
Crude extract (100 mg) was dissolved in 15 nil of acetonitrile. Aliquots
(900  ul) of this solution were injected onto a reversed-phase HPLC
column using the conditions  described above. Compounds II-17 and
11-18 eluted at 7.5 and 9 minutes, respectively. Fractions  containing the
pure compounds were first concentrated using nitrogen to remove organic
solvent.  The remaining solution was then frozen and lyophilized to
dryness. [0382] An alternative purification method for Compound II-17 and
11-18 was  developed for larger scale purification and involved
fractionation of the crude extract on a normal  phase VLC column. Under
these conditions, sufficient amounts of several minor metabolites  were
identified, including compound 11-27. The crude extract (2.4 g) was
dissolved in acetone  -97 WO 2006/028525 PCT/US2005/014846  (10 ml)
and this solution adsorbed onto silica gel (10 cc) by drying in vacuo. The
adsorbed crude  extract was loaded on a normal phase silica VLC column
(250 cc silica gel, column dimensions  2.5 cm diameter by 15 cm length)
and washed with a step gradient of hexane / EtOAc, increasing  in the
percentage of hexane in steps of 5% (100 ml solvent per step). The
majority of Compound  11-16 eluted in the 60% hexane / 40% EtOAc
wash while the majority of Compound 11.17 eluted  in the 50% hexane /
50% ethyl acetate wash. Final separation of the compounds was achieved
using C18 HPLC chromatography (ACE 5  Cl8-HL, 150 mm X 21 mm ID)
using an isocratic  solvent system consisting of 35% ACN 165% H2O.
Under these conditions, compound 11-27  eluted at 11 minutes,
compound ll-17 eluted at 12.00 minutes, traces of Compound 11-16 eluted
at  23.5 minutes, and Compound II-18 eluted at 25.5 minutes. The
resulting samples were dried in  vacuo using no heat to remove the
aqueous solvent mixture. The spectroscopic data for these  samples of
Compound 11-16 and Compound II-18 were found to be identical with
those of  samples prepared from earlier purification methods, The sample
of compound 11-18 was found to  



contain 8% of the lactone hydrolysis product and was further purified by
washing through a  normal phase silica plug (1 cm diameter by 2 cm
height) and eluting using a solvent mixture of  20% EtOAc / 80% Hexanes
(25 ml). The resulting sample was found to contain pure Compound
11-18. [0383] The fractions containing compound 11-27 described above
were further  purified using normal phase semi preparative HPLC
(Phenomenex Luna Si 10 , I OOA; 250 x 10  mm id) using a solvent
gradient increasing from 100% hexane to 100% EtOAc over 20 minutes
with a flow rate of 4 ml/nun. Compound 11-27 eluted as a pure compound
after 11.5 minutes (0.8  mg, 0.03% isolated yield from dried extract
weight). [0384] Starting Compound 11-17: UV (Aeetonitrile/ H2O) X,,,ax
225(sh) nm. High  Res. Mass (APCI): m/z 280.156 (M+H), A,,,,=2.2 ppm,
C15H,2NO4. [0385] Compound 11-18: UV (Acetonitrile/ H2O) Am%max
225(sh) nm. High Res, Mass  (APCI): m/z 358.065 (M+H), A,ale -1.9 ppm,
C15H,1NO4Br. 1H NV R in DMSO-d6 (see FIG.  14). [0386] Compound
U-27: UV (Acetonitrile/II2O) X,,,ax 225(sh) nm; MS (HR-ESI),  m/z
280.1556 (M+H) Acaic 2.7 ppm (C15H22NO4); 'H NMR (DMSO-d6) see
FIG 25. Example 6 Preparation of Compound of Formula II-19 from
Starting Compound 11-16 [0387] A sample of Compound H-16 (250 mg)
was added to an acetone solution of  sodium iodide (1.5 g in 10 ml) and
the resulting mixture stirred for 6 days. The solution was then  filtered
through a 0.45 micron syringe filter and injected directly on a normal
phase silica HPLC  column (Phenomenex Luna lOu Silica, 25 cm x 21.2
mm) in 0.95 ml aliquots. The HPLC  -98 WO 2006/028525
PCT/US2005/014846  conditions for the separation of compound formula
11-19 from unreacted Compound U-16  employed an isocratic HPLC
method consisting of 24% ethyl acetate and 76% hexane, in which  the
majority of compound II-19 eluted 2.5 minutes before Compound 11-16.
Equivalent fractions  from each of 10 injections were pooled to yield 35 mg
compound 11-19. Compound II-19: UV  (Acetonitrile/H20) 225 (sh), 255
(sh) nm; ESMS, m/ 406.0 (M+H); HRMS (ESI), m/z 406.0513  [M+H]+,
Aeaic -0.5 ppm, C16H21N04I; 'H NMR in DMSO-d6 (see FIG. 15). H H H
OH OH  



H 0 H = 0  N N  Nal 0 Acetone 0  HW"... H-16 11-1'9  Cl I  Example 7
Synthesis of the Compounds of Formulae II-2 11-3. and If [03881
Compounds of Formulae 11-2, H-3 and 11-4 can be synthesized from
Starting  Compounds 11-16,11-17, and 11-18, respectively, by catalytic
hydrogenation. -99 WO 2006/028525 PCT/US2005/014846  Exemplary
Depiction of Synthesis c":oH H 0 OH  H = H N N O  O 10% Pd/C, H2 O  O
O  Acetone R R  11-16: R=CI 11-2: R=CI  11-17: R=H 11-3: R=H  II-18:
R=Br 11-4; R=Br Example 7A: Catalytic Hydrogenation of Starting
Compound 11-16 [03891 Starting Compound E-16 (10 mg) was dissolved
in acetone (5 mL) in a  scintillation vial (20 mL) to which was added the
10% (w/w) Pd/C (1-2mg) and a magnetic stirrer  bar. The reaction mixture
was stirred in a hydrogen atmosphere at room temperature for about 15
hours. The reaction mixture was filtered through a 3 cc silica column and
washed with acetone.  The filtrate was filtered again through 0.2 m
Gelman Acrodisc to remove any traces of catalyst.  



The solvent was evaporated off from filtrate under reduced pressure to
yield the compound of  Formula 11-2 as a pure white powder. Example
7B: Catalytic Hydrogenation of Starting Compound H-17 [03901 Starting
Compound 11-17 (5 mg) was dissolved in acetone (3 niL) in a  scintillation
vial (20 mL) to which was added the 10% (w/w) Pd/C (about 1mg) and a
magnetic  stirrer bar. The reaction mixture was stirred in a hydrogen
atmosphere at room temperature for  about 15 hours. The reaction
mixture was filtered through a 0.2 pm Gelman Acrodise to remove  the
catalyst. The solvent was evaporated off from filtrate to yield the
compound of Formula 11-3  as a white powder which was purified by
normal phase HPLC using the following conditions: Column: Phenomenex
Luna lOu Silica  Dimensions: 25 cm x 21.2 mm ID Flow rate: 14.5 ml/min
-100 WO 2006/028525 PCT/US2005/014846  Detection: ELSD Solvent:
5% to 60% EtOAc/Hex for 19 min, 60 to 100% EtOAc in 1 min,  then 4 min
at 100% EtOAc [0391] Compound of Formula U-3 eluted at 22.5 min as a
pure compound.  Example 7C: Catalytic Hydrogenation of Compound
11-18 [0392] 3.2 mg of Starting Compound 11-18 was dissolved in
acetone (3 mL) in a  scintillation vial (20 mL) to which was added the 10%
(w/w) Pd/C (about 1 mg) and a magnetic  stirrer bar. The reaction mixture
was stirred in hydrogen atmosphere at room temperature for  about 15
hours. The reaction mixture was filtered through a 0.2 m Gelman Acrodisc
to remove  the catalyst. The solvent was evaporated off from filtrate to
yield the compound of Formula U-4  as a white powder which was further
purified by normal phase HPLC using the following  conditions: Column:
Phenomenex Luna I On Silica  Dimensions: 25 cm x 21.2 mm ID Flow
rate: 14.5 ml/min  Detection: ELSD Solvent: 5% to 80% EtOAc/Hex for 19
min, 80 to 100% EtOAc in I min,  then 4 min at 100% EtOAc 



[0393] Compound of Formula II-4 eluted at 16.5 min as a pure compound.
Example 8 Structural Characterization [0394] The structure of the
compounds can be elucidated by various methods,  including NMR, MS,
and UV. FIGS. 1-6 provide spectral data from these methods. UV for
compound of Formula 11-2 in acetonitrile/H20: max 225 (sh) nm. FIG. 1
depicts the NMR  spectrum of the compound of Formula 11-2 in
DMSO-d6. FIG. 2 depicts the low resolution mass  spectrum of the
compound of Formula 11-2: m/z 316 (M+H), 338 (M+Na). UV for
compound of  Formula 11-3 in acetonitrile/H2O: 7, 225 (sh) nrn. FIG. 3
depicts the NMR spectrum of the  compound of Formula 11-3 in
DMSO-d6. FIG. 4 depicts the low resolution mass spectrum of the
compound of Formula 11-3: m/z 282 (M+H), 304 (M+Na). UV for
compound of Formula in  acetonitrile/H2O: k. 225 (sh) nm. FIG. 5 depicts
the NMR spectrum of the compound of  Formula 11-4 in DMSO-d6. FIG. 6
depicts the low resolution mass of the compound of Formula  11-4: m/z
360 (M+H), 382 (M+Na). [0395] In addition, high resolution mass
spectrometry data were obtained for  compounds If-2,11-3, and 11-4.
Compound 11-2: FIRMS (ESI), m/z 316.1305 [M+H]'', 4ca, -3.5  -101 WO
2006/028525 PCT/US2005/014846  ppm, CI5H23NO4Cl. Compound
11-3: HRMS (ESI), m/z 282.1706 [M+H]+, A,a1 0.3 ppm,  C15H24N04.
Compound 11-4: HRMS (ES], m/z 360.0798 [M+H]+, Acalc -3.4 ppm,
C]5H23NO4Br Example 9 Synthesis of the Compounds of Formulae
11-5A and 11-5B [0396] A compound of Formula 11-5A and Formula
]1-5B can be synthesized from  Starting Compound 11-16 by epoxidation
with mCPBA. [0397] Starting Compound E-16 (101 mg, 0.32 nunole) was
dissolved in  methylenechloride (30 niL) in a 100 ml of round bottom flask
to which was added 79 mg (0.46  mmole) of meta-chloroperbenzoic acid
(mCPBA) and a magnetic stir bar. The reaction mixture  was stirred at
room temperature for about 18 hours. The reaction mixture was poured
onto a 20  cc silica flash column and eluted with 120 nil of CH2C12, 75 ml
of 1:1 ethyl acetate/hexane and  finally with 40 nil of 100% ethyl acetate.
The 1:1 ethyl acetate/hexane fractions yield a mixture  of diastereomers of
epoxy derivatives, Formula 11-5A and 11-58, which were separated by
normal  phase HPLC using the following conditions: 



Column Phenomenex Luna I0u Silica  Dimensions 25 cm x 21.2 mm ID
Flow rate 14.5 ml/min  Detection ELSD Solvent 25% to 80% EtOAc/Hex
over 19 min,  80 to 100% EtOAc in I min, then 5 min  at 100% EtOAc
[0398] Compound Formula 11-5A (major product) and 11-5B (minor
product) eluted  at 21.5 and 19 min, respectively, as pure compounds.
Compound 11-5B was further  chromatographed on a 3cc silica flash
column to remove traces of chlorobenzoic acid reagent. -102 WO
2006/028525 PCT/US2005/014846  Chemical Structures: H H  H H  OH H
O = = Ot  H H O  H N O N O N  0 mCPBA 0 0 0  O CH2Ct2 O H H 4" =
CE 11-16 Cl C!  II-5A (90%) 11-5H (10%)  Structural Characterization
[0399] Formula II-5A: UV (Acetonitrile/H20) 1-,,,,x 225 (sh) nm. Low Res.
Mass:  m/z 330 (M+H), 352 (M+Na). HRMS (ESI), Zn/z 330.1099 [M+H]*,
Aca -2.9 ppm,  C15H2,NO5Cl. FIGS. 7 and 8, respectively depict the 1H
NMR spectrum of Formula II-5A and  the mass spectrum of Formula II-5A.
[0400] Formula 11-5B: UV (Acetonitrile/H20) ?max 225 (sh) nm. Low Res.
Mass:  



m/z 330 (M+H), 352 (M+Na). HRMS (ESI), na/z 330.1105 [M+H]*, Acatc
-0.9 ppm,  C15H21N05C1. FIGS. 9 and 10, respectively depict the 1H
NMR spectrum of II-5B and the mass  spectrum of II-5B. Example 10
Synthesis of the Compounds of Formulae IV-1 IV-2, IV-3 and IV -4
Synthesis of diol derivatives (Formula IV-2) [0401] Diols can be
synthesized by Sharpless dihydroxylation using AD mix-a and  R: AD
mix-a is a premix of four reagents, K20s02(OII)4; K2CO,; K3Fe(CN)6;
(DHQ)2-PHAL  [1,4-bis(9-O-dihydroquinine)phthalazine] and AD mix-(3 is
a premix of K20sO2(OH)4; K2CO3;  K3Fe(CN)6; (DHQD)2-PHAL
[1,4-bis(9-O-dihydroquinidine)phthalazine] which are  commercially
available from Aldrich. Diol can also be synthesized by acid or base
hydrolysis of  epoxy compounds (Formula II-SA and II-5B) which can be
different to that of products obtained  in Sharpless dihydroxylation in their
stereochemistry at carbons bearing hydroxyl groups -103 WO
2006/028525 PCT/US2005/014846  Sharpless Dihvdroylation of Starting
Compounds 11-16, II-17 and 11-18 [0402] The starting compounds are
dissolved in t-butanollwater in a round bottom  flask to which is added AD
mix-a or (3 and a magnetic stir bar. The reaction are monitored by  silica
TLC as well as mass spectrometer. The pure diols are obtained by usual
workup and  purification by flash chromatography or HPLC. The structures
are confirmed by NMR  spectroscopy and mass spectrometry. In this
method both hydroxyl groups are on same side. H H H H  OH HO H H  ...
OH pV` OH H H O 0"  N Shatpless HO N x* or ox H   O 0 O O o
Dihydroxylation Hlun," Hlp~n..  CI CI H-16 Formula IV-2 Formula II-5  



Nucleophilic ring opening of epoxy compounds (11-5): [0403] The epoxy
ring is opened with various nucleophiles like NaCN, NaN3,  NaOAc, HBr,
etc. to substitute various groups on cyclohexane ring with hydroxyl group
one side.  Examples: H  "H H OH  OH = H = O  O = O Rr N H  H
Nucleophilic ring opening 0  O- O  NaCN or NaN3 O HIM" CI  CI R7: CN
or N3 if R6 is OH  R6: CN or N3 if R7 is OH Formula II-5 Formula IV-1
-104 WO 2006/028525 PCT/US2005/014846  [0404] The epoxy is opened
with HCI to make Formula IV-3: H H  CH CI  H QUO",.. OH  ."" OH 0 HO
H O  H = 0 N N = HCl 0 



0 300 0  0 HIw.  CI  CI Formula 11-5 Formula IV-3  [0405] Compound of
Formula H-5A (3.3 mg) was dissolved in acetonitrile (0.5 ml)  in a 1 dram
vial to which was added 5% HCI (500 ul) and a magnetic stir bar. The
reaction  mixture was stirred at room temperature for about an hour. The
reaction was monitored by mass  spectrometry. The reaction mixture was
directly injected on normal phase HPLC to obtain  compound of Formula
IV-3C as a pure compound without any work up. The HPLC conditions
used for the purification were as follows: Phenomenex Luna IOu Silica
column (25 cm x 21.2  mm ID) with a solvent gradient of 25% to 80%
EtOAc/Hex over 19 min, 80 to 100% EtOAc in 1  min, then 5 min at 100%
EtOAc at a flow rate of 14.5 nil/nun. An ELSD was used to monitor the
purification process. Compound of Formula IV-3C eluted at about 18 min
(2.2 mg). Compound  of Formula 1V-3C: UV (Acetonitrile/H20) Xmax 225
(sh) nm; ESMS, rn.z 366 (M+H), 388  (M+Na); FIRMS (ESI), nr/z
366.0875 [M+H]', Acaic 0.0 ppm, C15H22NOsC12; 'H NMR in  DMSO-d5
(FIG. 21) The stereochemistry of the compound of Formula IV-3C was
determined  based on coupling constants observed in the cyclohexane
ring in 1:1 C6D6/DMSO-d6 (FIG. 22).  -105 WO 2006/028525
PCT/US2005/014846  H H Ci H  ri" OH  OH pHo H 0  H O N  N HC1 0 O 0
low 0 H111"'  Hltu~,,. CI  CI 



II-5A IV-3C  [0406] Reductive ring opening of epoxides (II-5): The
compound of Formula is  treated with metalhydrides like BH3-THF
complex to make compound of Formula IV-4. H  "H HO \\OH  OH H 0  H 0
N N BH3-THF O O  0 Hlu ^" Hlitu,- - _  CI  CI Formula 11-5 Formula IV-4
Exam In e 11 Synthesis of the Compounds of Formulae II-13C and II 8C
[0407] Compound 11-16 (30 mg) was dissolved in CHZC1, (6 ml) in a
scintillation  vial (20 ml) to which Dess-Martin Periodinane (122 mg) and a
magnetic stir bar were added. The  reaction mixture was stirred at room
temperature for about 2 hours. The progress of the reaction  was
monitored by TLC (Hex:EtOAc, 6:4) and analytical HPLC. From the
reaction mixture, the  -106 WO 2006/028525 PCT/US2005/014846
solvent volume was reduced to one third, absorbed on silica gel, poured
on top of a 20 cc silica  flash column and eluted in 20 ml fractions using a
gradient of Hexane/EtOAc from 10 to 100%.  The fraction eluted with 30%
EtOAc in Hexane contained a mixture of rotamers of Formula II- 13C in a
ratio of 1.5:8.5. The mixture was further purified by normal phase HPLC
using the  Phenomenex Luna IOu Silica column (25 cm x 21.2 mm ID)
with a solvent gradient of 25% to  80% EtOAc/Hex over 19 min, 80 to
100% EtOAc over 1 min, holding at 100% EtOAc for 5 min,  at a flow rate
of 14.5 ml/min. An ELSD was used to monitor the purification process.
Compound  of Formula II-13C eluted at 13.0 and 13.2 mins as a mixture
of rotamers with in a ratio of 1.5:8.5  



(7 mg). Formula II-13C: DV (Acetonitrile/H,O) 2,oax 226 (sh) & 300 (sh)
nm; ESMS, m/z 312  (M+H)', 334 (M+Na)4; HRMS (ESI), m/z 312.1017
[M+H]+, Aaal0 4.5 ppm, C15H19NO4C1; 'H  NMR inDMSO-d6 (see FIG.
13). [0408] The rotamer mixture of Formula II-13C (4 mg) was dissolved in
acetone (1  ml) in a scintillation vial (20 ml) to which a catalytic amount
(0.5 mg) of 10% (w/w) Pd/C and a  magnetic stir bar were added. The
reaction mixture was stirred in a hydrogen atmosphere at room
temperature for about 15 hours. The reaction mixture was filtered through
a 0.2 gm Gelman  Acrodisc to remove the catalyst. The solvent was
evaporated from the filtrate to yield compound  of Formula II-SC as a
colorless gum which was further purified by normal phase HPLC using a
Phenomenex Luna lOu Silica column (25 cm x 21.2 rmm ID) with a
solvent gradient of 25% to  80% EtOAc/Hex over 19 min, 80 to 100%
EtOAc over 1 min, holding at 100% EtOAc for 5 min,  at a flow rate of 14.5
ml/min. An ELSD was used to monitor the purification process.
Compound of Formula lI-8C (I mg) eluted at 13.5 min as a pure
compound. Formula II-SC: UV  (Acetonitrile/H20) ),,,,ax 225 (sh) mn;
ESMS, na/z 314 (M+H)', 336 (M+Na)`; HRMS (ESI), m/z  314.1149
[M+H]', Aoai 3.3 ppm, CI5H2IN04Cl;'H NMR inDMSO-d6 (See FIG. 12). H
O  111H O cl"'t"~  H O H O H C  N = N N = Hi  O O /C Pd 0 Dess-Martin O
O  Hlin' Perindinane HIU"' c HIP"",. CI CI CI  11-16 II-I3C  II-8C  -107 WO
2006/028525 PCT/US2005/014846  Example 12 



Synthesis of the Compound of Formulae 11-25 from II-13C [0409] The
retainer mixture of Formula II-13C (5 mg) was dissolved in dimethoxy
ethane (monoglyme; 1.5 ml) in a scintillation vial (20 ml) to which water
(15 .tl (1% of the final  solution concentration)) and a magnetic stir bar
were added. The above solution was cooled to - 78C on a dry ice-acetone
bath, and a sodium borohydride solution (3.7 mg of NaBH4 in 0.5 nil of
monoglyme (created to allow for slow addition)) was added drop-wise.
The reaction mixture was  stirred at -78C for about 14 minutes. The
reaction mixture was acidified using 2 ml of 4% HCI  solution in water and
extracted with CH2C12. The organic layer was evaporated to yield mixture
of compound of formulae II-25 and 11-16 in a 9.5:0.5 ratio as a white
solid, which was further  purified by normal phase HPLC using a
Phenomenex Luna lOu Silica column (25 cm x 21.2 mm  ID). The mobile
phase was 24% EtOAc/76% Hexane, which was held isocratic for 19 min,
followed by a linear gradient of 24% to 100% EtOAc over 1 min, and held
at 100% EtOAc for 3  min; the flow rate was 25 ml/min. An ELSD was
used to monitor the purification process.  Compound of Formula II-25 (1.5
mg) eluted at 11.64 min as a pure compound. Compound of  Formula
11-25: UV (Acetonitrile/H20) 9,m,x 225 (sh) rim; ESMS, rn/z 314 (M+H)',
336 (M+Na)-;  HRMS (ESI), nx/z 314.1154 [M+H]*, pees -0.6 ppm,
C,sH21NO4C1; 'H N in DMSO-d6 (see  FIG. 20). H x off  H O H O  N = N
= O NaBH4, -78C O  O Monoglymell% water u " = HhiHlu  O =  C1 C1
11-13C 11-25 (95%)  -108 WO 2006/028525 PCT/US2005/014846
Example 13 Synthesis of the Compounds of Formulae U-31,11-32 and
11-49 from II 13C: and Compounds of  Formulae U-33,11-34, 11-35 and
11-36 from 11-31 and 11-32 [04101 A rotamer mixture of the Compound
of Formula U-13C (20 mg) was  



dissolved in acetone (4 ml) in a scintillation vial (20 ml) to which a catalytic
amount (3 mg) of  10% (w/w) Pd/C and a magnetic stir bar were added.
The reaction mixture was stirred at room  temperature for about 15 hours.
The reaction mixture was filtered through a 0.2 m Gelman  Acrodisc to
remove the catalyst. The solvent was evaporated from the filtrate to yield
a mixture  of diastereomers of hydroxy derivatives of Formulae 11-31 and
11-32 (1:1), and a minor compound  11-49, which were separated by
reversed phase HPLC using Ace 5u C18 column (150 mm x 22  mm ID)
with a solvent gradient of 90% to 30% H2O/Acetonitrile over 15 min, 70 to
100%  Acetonitrile over 5 min, holding at 100% Acetonitrile for 4 min, at a
flow rate of 14.5 ml/min. A  diode array detector was used to monitor the
purification process. Compound U-31 (2 mg), U-32  (2 mg) and 11-49 (0.2
mg) eluted at 10.6, 10.8 and 11.54 min, respectively, as pure compounds.
E-31: UV (Acetonitrile/H20) 2,., 250 (sh) nm; ESMS m/z 328.1 (M+H)' &
350.0 (M+Na)`. 11- 32: UV (Acetonitrile/H2O) kmax 250 (sh) nm; ESMS,
in/z 328.1 (M+H)* & 350.0 (M+Na)'. 1-49:  UV (Acetonitrile/H20) a,,,ax 250
(sh) and 320 nm; ESMS, mi/z 326.0 (M+H)', 343.1 (M+H2Oi &  348.0
(M+Na)+. [04111 In an alternate method, compounds 11-31, 11-32 and
U-49 were separated by  normal phase HPLC using Phenomenex Luna
lOu Silica column (25 cm x 21.2 min ID) with a  solvent gradient of 10% to
100% Hexane/EtOAc over 24 min, holding at 100% EtOAc for 3 min,  at a
flow rate of 14.5 ml/min. ELSD was used to monitor the purification
process. [04121 The ketone of the compounds of formula U-31 and 11-32
can be reduced by  using sodium borohydride at 0 to -10C in monoglyme
solvent for about 14 minutes. The reaction  mixture can be acidified using
4% HCl solution in water and extracted with CH2Cl2. The organic  layer
can be evaporated to yield the mixtures of compounds of formulae
H-33,11-34, II-35 and II- 36 which can be separated by chromatographic
methods. -109 WO 2006/028525 PCT/US2005/014846  C'4 O O O H O
Pd/C, Acetone, rt HO 8 H = O O 8 H O  N N N  15 hours O O + O O O O
CI Cr CI  



1:1 Mixture of Isomers at C-8 11-49 II-31 and 11-32  NaBH4  0 to -10C
Monoglyme  - 14 min. OH  HO 5 =_ H O  N O O  ryoun, c CI  11-33,
11-34,11-35 and H-36  Example 14 Synthesis of the Compound of
Formula H-21 from II-19 [0413] Acetone (7.5 nil) was vigorously mixed
with 5 N NaOH (3 ml) and the  resulting mixture evaporated to a minimum
volume in vacuo. A sample of 100 l of this solution  was mixed with
compound of Formula 11-19 (6.2 mg) in acetone (1 ml) and the resulting
biphasic  mixture vortexed for 2 minutes. The reaction solution was
immediately subjected to preparative  CIS HPLC. Conditions for the
purification involved a linear gradient if 10% acetonitrile/90%  water to
90% acetonitrile/ 10% water over 17 minutes using an Ace 5 s C18 HPLC
column of  dimensions 22 nmi id by 150 mm length. Compound of
Formula H-21 eluted at 9.1 minutes  under these conditions to yield 0.55
mg compound. Compound of Formula 11-21: LTV  (Acetonitrile/H2O) 225
(sh), ESMS, m/z 296.1 (M+H); 'H NMR in DMSO-d6 (see FIG. 17). -110
WO 2006/028525 PCT/US2005/014846  H H H H OH OH  H 0 H 0  N N =



NaOH O - m 0 O O  HWn,,. HW OH  I1-19 11-21  Example 15 Synthesis
of the Compound of Formula U-22 from H-19 [0414] A sample of 60 mg
sodium propionate was added to a solution of compound  of Formula U-19
(5.3 mg) in DMSO (1 ml) and the mixture sonicated for 5 minutes, though
the  sodium propionate did not completely dissolve. After 45 minutes, the
solution was filtered  through a 0.45  syringe filter and purified directly
using HPLC. Conditions for the purification  involved a linear gradient if
10% acetonitrile/90% water to 90% acetonitrile/ 10% water over 17
minutes using an Ace 5 .t C18 HPLC column of dimensions 22 mm id by
150 min length. Under  these conditions, compound of Formula 11-22
eluted at 12.3 minutes to yield 0.7 mg compound  (15% isolated yield). UV
(Acetonitrile/Hz0) 225 (sh), ESMS, m/z 352.2 (M+H); HRMS (ESI),  na/z
352.1762 [M+H]* , Aoa,c 0.6 ppm, Cj2H26N06; 'H NMR in DMSO-d6 (see
FIG. 18). -111 WO 2006/028525 PCT/US2005/014846  H H H OH OH  H
0 H = 0  N N 0  0 sodium 0  HUn = propionate F{iu' II-19 11-22  0
Example 16 Synthesis of the Compound of Formula 11-29 from 11-19
[04151 A sample of NaN3 (80 mg) was dissolved in DMSO (1 ml) and
transferred to  



a vial containing Compound 11-19 (6.2 mg) which was contaminated with
approximately 10%  Compound 11-16 contaminant at 12.5 minutes (4.2
mg, 85% yield). A 2.4 mg portion of  compound 11-29 was further purified
using additional C 18 HPLC chromatography (ACE 5 t C18- HL, 150 mm
X 21 mm ID) using an isocratic solvent gradient consisting of 35%
acetonitrile /  65% H20. Under these conditions compound U-29 eluted
after 20 minutes, while Compound II- 16 eluted after 21.5 minutes. The
resulting sample consisted of 1.1 mg Compound 11-29 was   used for
characterization in biological assays. [04161 Compound 11-29: UV
(Acetonitrile/H20) 225 (sh), ESMS, In/z 321.1 (M+H);  'H NMR in
DMSO-d6 (see FIG. 27). -112 WO 2006/028525 PCT/US20051014846  H
H OH OH  H O H = O  N NaNS N  O DMSO O ------- )Mb- O H pp,,. O
11-29  II-19 N 3  Example 17 Synthesis of the Compounds of Formulae
U-37 and 11-38 from H-19 [0417] The compounds of Formulae 11-37 and
H-38 can be prepared from the  compound of Formula U-19 by
cyan-de-halogenation or thiocyanato-de-halogenation,  respectively.
Compound 11-19 can be treated with NaCN or KCN to obtain compound
11-37.  Alternatively, Compound 11-19 can be treated with NaSCN or
KSCN to obtain compound 1I-38.  Synthesis of the compound of Formula
H-38 from 11-19: [0418] The compound of formula U-19 (10.6 mg,.02616
mmol) was dissolved in 1.5  ml of acetone in a scintillation vial (20 ml) to
which sodium thiocyanate (10.0 mg, 0.1234  mmol), triethylamine (5 l,
.03597 mmol) and a magnetic stir bar were added. The reaction  



mixture was stirred at room temperature for 72 hours. The reaction
mixture was concentrated in  vacuo to yield the compound U-38, which
was purified by normal phase HPLC using a  Phenomenex Luna l0 Silica
column (25cm x 21.2 mm ID) with a solvent gradient of 0 to 95%
H20/Acetonitrile over 21 min, at a flow rate of 14.5 nil/min. Diode array
detector was used to  monitor the purification process. Compound 11-38
(3.0 mg, 34% yield) eluted at 18.0 min as a  pure compound. U-38: UV
(Acetonitrile/H2O) ,ax 203 (sh) nm; ESMS na/z 337.1 (M+H)+ &  359.1
(M+Na)-. -113 WO 2006/028525 PCT/US2005/014846  H H H H H OH
OH  OH H 0 H 0  N N  N O NaCN NaSCN, Et3N a O n 0 O 0 Acetone, rt,
72 h 0  0 HWn HW,,,,.  II-38 II-19 SCN  CN Example 18 Synthesis of the
Compound of Formula U-39 from H-19 [04191 Thiols and thioethers of the
Formula II-39 can be formed by dehalogenation  of the compound of
Formula H-19. Thiols (R=H) can be formed by treatment of Compound
H-19  with NaSH, for example, while thioethers (R=alkyl) can be formed
by treatment of Compound H- 19 with salts of thiols, or alternatively, by
treatment with thiols themselves by running the  reaction in benzene in the
presence of DBU. x x  off OH  H p \`` H O  



N N  RS' 0 0 0  HM""' Huu,,.. 11-39  II-19 SR  Example 19 Synthesis of the
Compound of Formula 11-40 from H-39 [04201 Sulfoxides (n=l) and
sulfones (n=2) of the Formula U-40 can be formed by  oxidation of
thioethers of the Formula 11-39, for example, with hydrogen peroxide or
other  oxidizing agents. -114 WO 2006/028525 PCT/US2005/014846  QH
H  ..... OH  H = O  N 0 0  Hillu,,.. o 11-40  RODS Example 20 Synthesis of
the Compound of Formula II-41 from 11-21 [04211 The compound of the
Formula 11-41 can be prepared by treatment of the  compound of
Formula 11-21 (or a protected derivative of 11-21, where the C-5 alcohol
or lactam  NH are protected, for example) with methyl sulfonyl chloride
(mesyl chloride) in pyridine, for  



example, or by treatment with mesyl chloride in the presence of
triethylaminde. Other sulfonate  esters can be similarly prepared. H H  H
OH ~po~"' OH  H O H = O  N N 0 CH3SOZCl 0 o --~ o  HEUn,,.. - pyridine
Hpu,,... II-21 0 II-41  HO ~-0  H3C- J"S -115 WO 2006/028525
PCT/IIS2005/014846  Example 21 Synthesis of the Compound of Formula
1 1-46 from 1 1-19 or 11-41 [0422] The alkene of the Formula 11-46 can
be prepared by dehydroiodination of the  compound of Formula 11-19, or
by hydro-mesyloxy elimination of the compound of Formula 11- 41, for
example, by treatment with base. GjOH H H H OH  H 0 Weak Base /OH N
0  O Weak Base 0 0  0 0 E O  O Hu,,... 11-19 H-46 T1-41  I H3CO2SO
Example 22 Synthesis of the Compound of Formula II-42A [0423]
Synthesis of boronic acids or esters, for example, the compound of the
Formula II-42A, can be achieved as outlined in the retrosynthetic scheme
below. Hydroboration  



of the allcene of Formula 11-46 gives the corresponding alkyl borane,
which can be converted to  the corresponding boronic acid or ester, for
example, the compound of the Formula II-42A. H H OH H H H  OH OH  N
H O H N* N  O O < < 0 Hu""" 0 p  Hu""" Hu"""  II-46 BH2 RO-B II-42A I OR
-116 WO 2006/028525 PCT/US2005/014846  Example 23 Synthesis of
the Compound of Formula 11-43A [0424] The compound of the Formula
II-43A can be prepared by treatment of the  compound of Formula II-19
with triphenyl phosphene to make a phosphorus ylide, which can be
treated with various aldehydes, for example, glyoxylic acid methyl ester, to
make Formula II- 43A. x x x  OH Ox OH  H 0 H 0 H = 0  N P63P N
OHC-CO,CH3 N O O 0  glin~,.. _ H11un.. gun... 11-43A  U-14 PPh3 



COOCPI3  Example 24 Synthesis of the Compound of Formula 11-30
from 11-19 [0425] A portion of CuI (100 mg) was placed in a 25 nil pear
bottom flask and  flushed with Ar gas for 30 minutes and Ar gas flow was
maintained through the flask throughout  the course of the reaction. The
vessel was cooled to -78 C prior to addition of dry THE (5 ml)  followed by
the immediate dropwise addition of a solution of methyllithium in dry THE
(5.0 ml,  1.6 M) with vigorous stirring. A solution of Compound U-19 in dry
THE (12 mg Compound II- 19, 1 ml TIE) was added slowly to the clear
dialkyleuprate solution and the resulting mixture  stirred at -78 C for 1 hr.
The reaction was quenched by washing the THE solution through a  plug
of silica gel (1 cm diameter by 2 cm length) along with further washing
using a solution of  50% EtOAc / 50% hexanes (50 ml). The combined
silica plug washes were dried in vacuo and  subjected to further C18
HPLC purification in 2 injections (ACE 5 C18-HL, 150 mm X 21 nun  ID)
using an isocratic solvent gradient consisting of 35% ACN / 65% H20.
Compound II-30  eluted under these conditions at 23.5 minutes and
yielded 2.4 mg material (27% isolated yield) at  90.8% purity as measured
by analytical IIPLC. An alternative normal phase purification method  can
be utilized using a Phenomenex Luna l0 Silica column (25cm x 21.2 mm
ID) with a solvent  gradient consisting of 100% hexanes/ethyl acetate to
0% hexanes over 20 minutes. Compound Il- -117 WO 2006/028525
PCT/US2005/014846 30 eluted under these conditions at 16.5 minutes
and yielded 3.0 mg material (41 % isolated yield)  at 97.1% purity
measured by analytical HPLC. [04261 Compound H-30: UV
(Acetonitrile/H2O) 225 (sh), ESMS, m/z 294.1 (M+H);  HRMS (ESI), rn/z
294.1696 [M+H]T, A~,c -3.2 ppm, C16H24NO4; `H NMR in DMSO-d6
(see  FIG. 28). x x I x x  ox H  N H 0  (CH3)ZCuLi N O THI+ 0  O 



HIIU,,.. _ O  II-30  II-19 I CH3  Example 25 Synthesis of the compound of
Formulae 11-44 and VI-1A from II-16: [04271 The compound of Formula
11-16 (30 mg, 0.096 mmol) was dissolved in  CH,Cl, (9 ml) in a
scintillation vial (20 ml) to which triethylamine (40 l, 0.29 mmol), methyl-3-
mercapto propionate (thiol, 250 l) and a magnetic stir bar were added. The
reaction mixture was  stirred at room temperature for about 4 hours. The
solvent was evaporated from the reaction  mixture to yield a mixture of
compounds of Formulae 11-44 and VI-1A (19:1), which were  separated
by reversed phase HPLC using Ace 5u C18 column (150 mm x 22 mm ID)
with a  solvent gradient of 35% to 90% H2O/Acetonitriie over 17 min, 90 to
100% Acetonitrile overt  min, holding at 100% Acetonitrile for 1 min, at a
flow rate of 14.5 ml/min. Diode array detector  was used to monitor the
purification process. Compounds U-44 (20 mg) and VI-IA (1 mg) eluted  at
11.68 and 10.88 min, respectively, as pure compounds. Compound H-44:
UV  (Acetonitrile/H20) 7,,,,,,x 240 (sh) nm; ESMS m/z 434.0 (M+H)' &
456.0 (M+Na)'. Compound VI- IA: UV (Acetonitrile/H20) %" ,220 (sh) nm;
ESMS, m/z 398.0 (M+H)' & 420.0 (M+Na)'. -118 WO 2006/028525
PCT/US2005/014846  CH" HOH SH H H H OH H OH  N O H Et3N,
CH2C12 N O + N O  O S 0: 1,. i-O it, 4h OH O S  H` .,,,..  OCH3 0
OCH3H` OCH3 O  CI II-16 CI II-44 VI-1A  Example 26 



Oxidation of secondary hvdrox grout' in Starting Compounds  and reaction
with hydroxy or methoxy amines: [04281 The secondary hydroxyl group in
the Starting Compounds is oxidized using  either of the following reagents:
pyridinium dichromate (PDC), pyridinium chlorochromate  (PCC),
Dess-Martin periodinane or oxalyl chloride (Sworn oxidation) (Ref:
Organic Syntheses,  collective volumes 1-VII). Preferably, Dess-Martin
period vane can be used as a reagent for this  reaction. (Ref: Fenteany G.
et al. Science, 1995, 268, 726-73). The resulting keto compound is
treated with hydroxylamine or methoxy amine to generate oximes.
Examples: RO  H H ~H I `\1 OH O H O H O H O  N Oxidation N N
HONHZ O O  PCC/NaOAc MeONH2  HYIU,,.. or HiPUr. O or H111n,,.
PDC =  or Dess-Martin Periodinane R=H, Me  or Swern Oxidation Re Ra
Re Starting Compound 11-13 11-9  -119 WO 2006/028525
PCT/US2005/014846  Exam Ip e 27 Reductive air nation of
keto-derivative of Starting Compounds: [0429] The keto derivatives are
treated with sodium cyanoborohydride (NaBH3CN)  in the presence of
various bases to yield amine derivatives of the Starting Compounds,
which are  



subsequently hydrogenated with 10%Pd/C, H2 to reduce double bond in
cyclohexene ring.  Example: H H NH2 NH, CDH -~O H N = = 0  N~
NaBH3CN Pd/C, H2 N 0 NH CH2CI2 0  0 O  - _ C HIIUO" _ Hilnw'  Hiln~"
Re Re Re II-13 11-11 11-12  Exam lp e 28 Cyclohexene ring o ero nine.
[0430] The Starting Compounds can be protected, for example, at the
alcohol and/or  at the lactam nitrogen positions, and treated with Os04
and Na104 in THE-H20 solution to yield  dial derivatives which are
reduced to the alcohol with NaBH4. The protecting groups can be
removed at the appropriate stage of the reaction sequence to produce
11-7 or 11-6. Example: H HO CHO OH H  OH OHC HOOH  H O N H 2 O
N  N 0504 0 NaBH o  NalO O  O Hpln,,. HIPn,,, = Hone,. - RB  



Rq Re Starting Compound H-7 11-6  -120 WO 2006/028525
PCT/US2005/014846  Example 29 Dehydration of alcohol followed by
aldehyde formation at lactone-lactam ring junction  [0431) A Starting
Compound is dehydrated, for example, by treatment with  mesylchloride in
the presence of base, or, for example, by treatment with Burgess reagent
or  other dehydrating agents,. The resulting dehydrated compound is
treated with Os04, followed by  NaIO4, or alternatively by ozonolysis, to
yield an aldehyde group at the lactone-lactam ring  junction. H H \ OHC_
OH H  H O H O N N~.,~; 7 1I O  0 O O Hium.  ~ O HIII"" HM" Rg  Re Re
Starting Compound 1-6 I-1  Example 30 Oxidation of the Cvclohexene
Ring to Produce Cyclohexadienes or a Phenyl Ring [04321 A Starting
Compound, such as the ketone of Formula 1I-13C, is treated with  Pd/C to
produce a cyclohexadiene derivative. The new double bond can be at any
position of the  cyclohexene ring. The ketone can be reduced, for
example, with sodium borohydride, to obtain  the corresponding
secondary alcohol(s). Alternatively, the cyclohexadiene derivative can be
further treated, for example with DDQ, to aromatize the ring to a phenyl
group. Similarly, the  ketone can be reduced, for example, with sodium
borohydride, to obtain the corresponding  



secondary alcohol(s). -121 WO 2006/028525 PCT/US2005/014846  \ I OH
\ H OH H  N 0 -F N 0  O 0 O 0  CI CI  NaBH4, -10C l 0 \ 0  HH - 0 H 0 H -
0  Pd/C, rt, OIN N [7D4 N 0 O 0 0  O Acetone 0 H,,,. HI 11-13C Cl CI Cl  H
OkzH  0H NaBH4, -10C H O N O + N =  0 o   it-14C CI  Cl [0433] As an
alternate method, the starting compound, such as the compound of
Formula 11-49, can be treated, for example with TMSCI to produce
cyclohexadiene derivative.  The cyclohexadiene derivative can be further
treated, for example with DDQ, to aromatize the  ring to a phenyl group.
The OTMS on the phenyl group can be removed, for example, with acid
or base. Similarly, the ketone can be reduced, for example, with sodium
borohydride, to obtain  the corresponding secondary alcohol(s). 



-122 WO 2006/028525 PCT/US2005/01.4546  O 02fr 0 TMSO 0 TMSO 0
N O TMSCI/Et3N N O DDQ N O  ~r 1 O CHZCIZ O 0 O 0 O  CI CI CI
H-50 AcidBase AcidBase / 10 \ H 0 O  N DDQ 0 N  O 0  Hun,,,. 0  =
H,un,.. CI CI  NaBH4, -10C OH (),, 0H 'H N \`0 N O  0 O  0 Hino,, _ C W""
H-14C CI CI  Exam In e 31 Various reactions on aldehyde derivatives
[0434] Wittig reactions are performed on the aldehyde group of I-1 using
various  phosphorus ylides [e.g., (triphenylphosphoranylidene)ethane] to
yield an olefin. The double bond  



in the side chain is reduced by catalytic hydrogenation. Example: -123
WO 2006/028525 PCT/CS2005/014846 OHC < <_ H N = H 0 H = 0  o
Wittig Reacti on N Pd C, H2 low- HI^ ... CH3CHPPh3 0 n..  2 HUU. 7 Re
Re Re 1" 1 1-3 1-4 104351 Reductive amination is performed on the
aldehyde group using various bases  (e.g., NH3) and sodium
cyanoborohydride to yield amine derivatives. Alternatively, the aldehyde
is reduced with NaBH4 to form alcohols in the side chain. Example: /OH
NH2  OHC N 0 N 0 RO in do N` ? ~0  Reduction 0 ,E 0 ATrllnatln 0
NaBH, Hi1p" HII,,,. 0 HOUR,.. g e NaBH3CN/NI-I3 R. Ra Re 1-2 1-1 1-5
[04361 Organometallic addition reactions to the aldehyde carbonyl can be
performed  to yield various substituted secondary alcohols. Examples:
-124 WO 2006/028525 PCT/US2005/014846  OR OH 



H 0 H 0 OR  N N H j  C i O N  Fnnrv" Hlnn - 0  R Re `r\ RB H OHC OR  N
H 0  NH 0 0 NIOm^. ~t  --~O Hlun:... _ O  = Nllnn^ _  II-14 H  Ra //// Ra I
[I-ID  RI  \ I OR OR  Q0H  N~ OR N _ O  0 H 2 0 Nun,.... t N 0 0   HIP"....
HOn..  RB  Re  Ra Example 32 



Synthesis of the compound of Formula II-47 from H-17: 10437) The
compound of Formula II-17 (25 mg, 0.0896 mmol) was dissolved in
CH2C12 (9 ml) in a scintillation vial (20 ml) to which triethylamine (38 l,
0.27 mmol), methyl-3- mercapto propionate (thiol, 250 l) and a magnetic
stir bar were added. The reaction mixture was  stirred at room
temperature for about 4 hours. The solvent was evaporated from the
reaction  mixture to yield the compound of Formulae 11-47, which was
further purified by normal phase  HPLC using Phenomenex Luna lOu
Silica column (25 cm x 21.2 mm ID) with a solvent gradient  of 10% to
100% Hexane/EtOAc over 24 min, holding at 100% EtOAc for 3 min, at a
flow rate of  14.5 ml/min. ELSD was used to monitor the purification
process. Compound II-47 (15 mg)  eluted at 10.98 min as pure compound.
Compound 11-47: W (Acetonitrile/H,O) ?',,,,x 240 (sh)  nm; ESMS in/z
400.1 (M+H)` & 422.1 (M+Na)'. -125 WO 2006/028525
PCT/US2005/014846  H 'H SN CH, H OH OH  H = 0  N O + . Et3N,
CHZCIZ rJ O 0 S  O O rt, 4h H H+ OH O O  0 11-17 11-47  Example 33
Synthesis of the compound of Formulae 11-48 and VI-IB from 11-16:
[0438] The compound of Formula 11-16 (15 mg, 0.048 nnmol) was
dissolved in 1:1  ratio of ACN/DMSO (8 ml) in a scintillation vial (20 ml) to
which triethylamine (40 l, 0.29  mmol), Glutathione (44.2 mg, 0.144 mmol)
and a magnetic stir bar were added. The reaction  mixture was stirred at
room temperature for about 3 hours. The solvent was evaporated from the
reaction mixture to yield the compound of Formula 11-48, which was
purified by reversed phase  HPLC using Ace 5u C18 column (150 mm x
22 mm ID) with a solvent gradient of 10% to 70%  H20/Acetonitrile over 15
min, 70 to 100% Aeetonitrile over 5 min, holding at 100% Acetonitrile  for
4 min, at a flow rate of 14.5 ml/min. Diode array detector was used to
monitor the purification  



process. Compound 11-48 (10 mg) eluted as a pure compound at 8.255
min. Compound 11-48:  LTV (Acetonitrile/H20) %., 235 (sh) nm; ESMS
rn/z 621.0 (M+H)~. Compound 11-48 was  unstable in solution and
converted to compound VI-IB which appeared as a mixture of 11-48 and
VI-lB in the ratio of 7:3. Compound VI-1B: UV (Acetonitrile/H20) 7'., 235
(sh) not; ESMS,  n/z 585.2 (M+H)`. -126 WO 2006/028525
PCP/US2005/014846  HS H OP H H  . H OH H- O p NH z O NHz O N +
HOOC O M ACN+DMSO (1:1) 0 g NH COON  H" 0 Et3N H,. OH 0 0 NH a
11-48 COOH CI HOOC  II-16 -Ha  H HO0 NH2  N NH 0 ll S -r- ~COOH  ~.
0 0 0///TTT NH COOH  VI-IB Example 34 Synthesis of the compound of
Formula U-50 and VI-1C from 11-16: [0439] The compound of Formula
11-16 (10 mg, 0.032 mmol) was dissolved in  CH2Cl, (9 ml) in scintillation
vial (20 ml) to which triethylamine (26.5 41, 0.192 nunol), N- Acetyl-I,
Cysteine methyl ester (17mg, 0.096 mmol) and a magnetic stir bar were
added. The  reaction mixture was stirred at room temperature for about 4
hours. The solvent was evaporated  from the reaction mixture to yield the
mixture of compounds of Formulae 11-50 and VI-IC, which  



were further purified by normal phase HPLC using Phenomenex Luna IOu
Silica column (25 cm  x 21.2 mm ID) with a solvent gradient of 10% to
100% Hexane/EtOAc over 24 min, holding at  100% EtOAc for 3 min, at a
flow rate of 14.5 ml/min. ELSD was used to monitor the purification
process. Compounds II-50 (2 mg) and VI-1C (0.2 mg) were eluted at
10.39 and 10.57 min,  respectively as pure compounds. Compound U-50:
W (Acetonitrile/H20) },., 230 (sh) am;  ESMS in/z 491.1 (M+H)' & 513.0
(M+Na)`. Compound VI-1C: W (Acetonitrile/H20)1% .,x215  (sh) nm;
ESMS m/z 455.1 (M+H)4 & 577.0 (M+Na)' -127 WO 2006/028525
PCT/US2005/014846  H H H N OH = O HS~~ \~I{I /_, H = O \. OH +
C'sN~ CHiGz N S N N O H  H.VNf p O rt,4h OH O F O S N  O = II ci I ~o 0
0  Il_Is ci 11-50 VItc Example 35 Growth inhibition of Colon. Prostate.
Breast Lung, Ovarian Multiple Meenoma and Melanoma  104401 Human
colon adenocarcinoma (HT-29; HTB-38), prostate adenocarcinoma
(PC-3; CRL-1435), breast adenocarcinoma (MDA-MB-231; HTB-26),
non-small cell lung  carcinoma (NCI-H292; CRL-1848), ovarian
adenocarcinoma (OVCAR-3; HTB-161), multiple  myelorna (RPMI 8226;
CCL-155), multiple myeloma (U266; TIB-196) and mouse melanoma  (B
16-F10; CRL-6475) cells were all purchased from ATCC and maintained
inappropriate culture  media. The cells were cultured in an incubator at 37
C in 5% CO2 and 95% humidified air. [04411 For cell growth inhibition
assays, HT-29, PC-3, MDA-MB-231, NCI-H292,  OVCAR-3 and B16-FlO
cells were seeded at 5x103, 5x103, 1x104, 4x103, 1x104 and 1.25x103
cells/ well respectively in 90i complete media into 96 well (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. RPMI 8226 and U266 cells were seeded at 2x104 and 2.5x104  



cells/well respectively in 90l complete media into 96 well plates on the day
of the assay. 20mM  stock solutions of the compounds were prepared in
100% DMSO and stored at -80C. The  compounds were serially diluted
and added in triplicate to the test wells. Concentrations ranging  from
6.32M to 632pM were tested for II-2 and 11-4. 11-3 was tested at
concentrations ranging  from 20M to 6.32nM. Formulae 11-18 and 11-19
were tested at concentrations ranging from 2M  to 200pM. Formula 11-5A
and Formula 11-5B were tested at final concentrations ranging from  2M
to 632pM and 201-LM to 6.32nM respectively. The plates were returned to
the incubator for  48 hours. The final concentration of DMSO was 0.25%
in all samples. [04421 Following 48 hours of drug exposure, 10l of
0.2mg/ml resazurin (obtained  from Sigma-Aldrich Chemical Co.) in Mg2`,
Ca24 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 k,, = 535 run and wm = 590 nm  filters. Resazurin dye in
medium without cells was used to determine the background, which was
subtracted from the data for all experimental wells. The data were
normalized to the average  -128 WO 2006/028525 PCT/1JS2005/014846
fluorescence of the cells treated with media + 0.25% DMSO (100% cell
growth) and EC50 values  (the drug concentration at which 50% of the
maximal observed growth inhibition is established)  were determined
using a standard sigmoidal dose response curve fitting algorithm (XLfit
3.0, ID  Business Solutions Ltd). Where the maximum inhibition of cell
growth was less than 50%, an  EC50 value was not determined. [04431
The data in Table 1 summarize the growth inhibitory effects of Formulae
11- 2, U-3,11-4,11-5A, II-5B, 11-18 and II-19 against the human colorectal
carcinoma, HT-29, human  prostate carcinoma, PC-3, human breast
adenocarcinoma, MDA-MB-231, human non-small cell  lung carcinoma,
NCI-H292, human ovarian carcinoma, OVCAR-3, human multiple
myelomas,  RPMI 8226 and U266 and murine melanoma B 16-F 10 cell
lines. Table 1 EC50 values of Formulae 11-2. 11-3, 11-4, II-5A, 11-5B,
11-18 and II-19 against various tumor cell  lines  EC5o (nM) Cell line 



II-2 II-3 11-4 11-5A 11-513 11-18 11-19  HT-29 12921 >20000 132+36
67+17 1070 187.8 111.6  1210 PC-3 284110 >20000 20449 10915 1330
355.6 294.0  1790  1040  MDA-MB-231 12123 >20000 1144 614.6 162.8
14+3.2 957  322 >20000 192 992 29  NCI-H292 395 >20000 213 10219
1250 41 273.8 188 >6320 80 >2000 24  OVCAR-3 >20000 1320  251
>6320 64 >2000 20 RPMI 8226 49 >20000 57 36 326 63 5.9  45 >20000
51 29 328 6.3 7.1  U266 39 >20000 39 10 118 4.2 3.2 32 >20000 34 9
111 4.2 3.4  194 >20000 163 1270 19  B16-F10 180 >20000 175 7811
1140 36 131.9 Where n? 3, mean + standard deviation is presented  -129
WO 2006/028525 PCT/US2005/014846  [04441 The EC50 values indicate
that the Formulae U-2,11-4, 11-5A, 11-5B, II-18 and 11-19 were cytotoxic
against the HT-29, PC-3, MDA-MB-231, NCI-H292, RPMI 8226, U266 and
B16-F10 tumor cell lines. 11-2, 11-5A, 11-5B and II-1.9 were also
cytotoxic against the OVCAR-3  tumor cells. EXAMPLE 36 Growth
inhibition of human multiple myeloma by Formulae I-7 11-2,11-3, 11-4,
II-5A 11-5B 11- 8C 11-13C 11-18.11-19.11-20 11-21 11-22 11-24C, 11-25
11-26 11-28 H-29.11-30,11-3 111-32 11- 38 IV-3C 11-44 VI-lA 11-47 and
II-50 RPMI 8226 and U266 cells [04451 The human multiple myeloma cell
lines, RPMI 8226 (ATCC; CCL-155) and  U266 (ATCC; TIB-196) were
maintained in appropriate culture media. The cells were cultured in  



an incubator at 37 C in 5% CO2 and 95% humidified air. 104461 For cell
growth inhibition assays, RPMI 8226 cells and 15266 were seeded at
2x10 and 2.5x104 cells/well respectively in 90I complete media into
Coming 3904 black- walled, clear-bottom tissue culture plates. 20mM
stock solutions of the compounds were  prepared in 100% DMSO,
aliquoted and stored at -80C. The compounds were serially diluted  and
added in triplicate to the test wells. The final concentration range of
Formula 1-7, 11-3, 11-8C,  11-5B, 11-13C, 11-20, 11-21, 11-22, 11-24C,
11-25, U-26,11-28,11-29, 11-30, 11-31, 11-32, 11-38, IV-3C,  VI-1A and
11-47 were fi-om 20M to 6.32mM. The final concentration of Formula
11-18,11-19, 11- 44 and 11-50 ranged from 632nM to 200pM. The final
concentration range of Formula 11-2,11-4  and 11-5A were from 2M to
632pM. The final concentration of DMSO was 0.25% in all  samples.
[04471 Following 48 hours of drug exposure, l0I of 0.2mg/ml resazurin
(obtained  from Sigma-Aldrich Chemical Co.) in Mg", Ca" f]ree 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 tie, = 535 nrn
and X,e,,, = 590 nm  filters. Resazurin dye in medium without cells was
used to determine the background, which was  subtracted from the data
for all experimental wells. The data were normalized to the average
fluorescence of the cells treated with media + 0.25% DMSO (100% cell
growth) and EC50 values  (the drug concentration at which 50% of the
maximal observed growth inhibition is established)  were determined
using a standard sigmoidal dose response curve fitting algorithm
(generated by  XLfit 3.0 or XLfit 4.0, ID Business Solutions Ltd). [04481
The data in Table 2 summarize the growth inhibitory effects of Formulae
1-7,  11-2,11-3,11-4,11-5A,11-5B,11-8C, 11-13C,11-18,11-19,
11-20,11-21,11-22, 11-24C, 11-25,11-26,11-28,  -130 WO 2006/028525
PCT1JS2005/014846  11-29, II-30, II-31, 11-32, 11-38, IV-3C, 11-44,
VI-IA, 11-47 and 11-50 against human multiple  myeloma cell lines, RPMI
8226 and U266. Table 2 EC,o values of Formulae I-7 II-2 II-3 II-4 II-5A
II-5B 11-8C, II-13C H-18,11-19,11-20, II-21  11-22. II-24C II-25 II-26
H-28,11-29, II-30. II-31 II-32 II-38 IV-3C.11-44 VI-lA II-47 and 11- 50
against RPMI 8226 and U266 cells 



ompound RPMI8226 U266  C F EC5o (nM) EC50 (nM)  Formula 1-7 250
ND  240 Formula R-2 49 39  45 32  20000 Formula II-3 >20000 >  >20000
>20000  57 39  Formula 11-4 51 34  Formula II-SA 36 10  29 9 Formula
II-5B 326 118  328 111  >20000 >20000  Formula 11-8C >20000 >20000
Formula 1I-13C >20000 >20000  >20000 >20000 6.3 4.2  Formula 1I-18
6.3 4.2  5.9 3.2  Formula 11-19 7.1 3.4  Formula 11-20 310  8510  3260
442  



Formula I1-21 >20000 6090  >20000 9670  -131 WO 2006/028525
PCT/US2005/014846  9720 2860  Formula 11-22 11200 903  2320 1150
Formula II-240 825  1640 >20000 >20000  Formula 11-25 >20000 >20000
2230 1300 Formula 11-26 1610 829  >20000 >20000  Formula 11-28
>20000 >20000  4280 624  Formula II-29 6940 1420 889  4900 Formula
II-30 41.60 1240  >20000 ND  Formula I1-31 >20000 >20000  Formula
11-32 ND  >20000  2600 Formula II-38 ND  1800  7760 Formula IV-3C
>20000 * 



8290  12 ND  Formula II-44 8.8 8400  Formula VI-IA ND  7800 Formula
II-47 8000 3400 ND  Formula II-50 10 ND Where n> 3, mean ECso value
standard deviation is presented;* n = 3, standard deviation not  applicable;
ND = not determined -132 WO 2006/028525 PCT/US2005/014846  [0449]
The EC50 values indicate that Formulae 11-2,11-4,11-5A, 11-5B, 11-18,
11-19, 11 20, 11-22, 11-24C, 11-26, 11-29 and 11-30 were cytotoxic
against. RPMI 8226 and U266 cells.  Formulae 1-7, 11-38, 11-44, VI-lA,
E-47 and II-50 were cytotoxic against RPMI 8226 cells.  Formula 11-21
and IV-3C were cytotoxic against U266 cells. Example 37 Growth
inhibition of MES-SA, MES-SA/Dx5. HL-60 and HL-60/MX2 tumor cell
lines  [0450] Human uterine sarcoma (MES-SA; CRL-1976), its multidrug
resistant  derivative (MES-SAJDx5; CRL-1977), human acute
promyelocytic leukemia cells (HL-60; CCL- 240) and its multidrug resistant
derivative (HL-60/MX2; CRL-2257) were purchased from ATCC  and
maintained in appropriate culture media. The cells were cultured in an
incubator at 37 C in  5% CO, and 95% humidified air. [04511 For cell
growth inhibition assays, MES-SA and MES-SA/Dx5 cells were  both
seeded at 3x103 cells/ well in 901 complete media into 96 well (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. HL-60 and HL-60/MX2 cells were both seeded at 5x104  cells/
well in 90l complete media into 96 well plates on the day of compound
addition. 20mM  stock solutions of the compounds were prepared in 100%
DMSO and stored at -80C. The  compounds were serially diluted and
added in triplicate to the test wells. Concentrations ranging  from 6.32M to
2nM were tested for 11-2 and 11-4. 11-3 was tested at concentrations
ranging from  20M to 6.32nM. Compound 11-18 was tested at
concentrations ranging from 2M to 632pM.  



The plates were returned to the incubator for 48 hours. The final
concentration of DMSO was  0.25% in all samples. [04521 Following 48
hours of drug exposure, l041 of 0.2mg/ml resazurin (obtained  from
Sigma-Aldrich Chemical Co.) in Mg'+, Ca2+ 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 Xe,, = 535 nm
and ?&em = 590 nm  filters. Resazurin dye in medium without cells was
used to determine the background, which was  subtracted from the data
for all experimental wells. The data were normalized to the average
fluorescence of the cells treated with media + 0.25% DMSO (100% cell
growth) and EC50 values  (the drug concentration at which 50% of the
maximal observed growth inhibition is established)  were determined
using a standard sigmoidal dose response curve fitting algorithm (XLfit
3.0, ID  Business Solutions Ltd). Where the maximum inhibition of cell
growth was less than 50%, an  EC50 value was not determined, -133 WO
2006/028525 PCT/US2005/014846  [04531 The multidrug resistant
MES-SA/Dx5 tumor cell line was derived from the human uterine sarcoma
MES-SA tumor cell line and expresses elevated P-Glycoprotein (P-gp),
an ATP dependent efflux pump. The data in Table 3 summarize the
growth inhibitory effects of  Formulae II-2, 11-3, II-4 and 11-18 against
MES-SA and its multidrug resistant derivative MES- SA/Dx5. Paclitaxel, a
known substrate of the P-gp pump was included as a control. Table 3
ECso values of Formulae 11-2 II-3 11-4 and II-18 against MES-SA and
MES-SA/Dx5 tumor cell  lines  Compound ECso (nM) Fold --~ i  MES-SA
MES-SA/Dx5 change*  193 220 1.0  11-2 155 138  >20000 >20000 NA
II-3 >20000 >20000 



II 178  -4 163 0.9  140 93 11-18 22 32 1.2  17 14  5.6 2930 798  Paclitaxel
4.6 5210 * Fold change = the ratio of EC50 values (MES-SA/Dx5
MES-SA) [04541 The EC50 values indicate that II-2, 11-4 and II-18 have
cytotoxic activity  against both MES-SA and MES-SA/Dx5 tumor cell lines.
The multidrug resistant phenotype was  confirmed by the observation that
Paclitaxel was -800 times less active against the resistant  MES-SA/Dx5
cells. 104551 HL-60/MX2 is a multidrug resistant tumor cell line derived
from the human  promyelocytic leukemia cell line, HL-60 and expresses
reduced topoisomerase II activity. The  data presented in Table 4
summarize the growth inhibitory effects of Formulae 11-2, II-3, II-4 and
11-18 against HL-60 and its multidrug resistant derivative HL-601MX.2.
Mitoxantrone, the  topoisomerase 11 targeting agent was included as a
control. -134 WO 2006/028525 PCT/US2005/014846  Table 4 ECso
values of Formulae II-2, R-3, II-4 and II-18 against HL-60 and HL-602
tumor cell lines  ECso ( Compound Fold  HL-60 HL-60/MX2 change  11-2
237 142 0.7  176 133 >20000 >20000 II-3 NA  >20000 >20000 11-4 143
103  Ill 97 0.8  



11-18 27 19 0.7  23 18 Mitoxantrone 42 1340 30.6  40 1170 * Fold change
= the ratio of EC50 values (HL-60/MX2 HL-60) [0456] The EC50 values
indicate that 11-2, 11-4 and R-18 retained cytotoxic activity  against both
HL-60 and HL-60/MX2 tumor cell lines. The multidrug resistant phenotype
was  confirmed by the observation that Mitoxantrone was -30 times less
active against the resistant  HL-60/MX2 cells. [0457] The compounds
disclosed herein have activity against drug resistant multiple  myeloma
cell lines. For example, the compounds are active against MM.IR and
Doxorubicin- resistant Dox-40 cell lines. Furthermore, the compounds are
active against cell lines obtained  from human multiple myeloma patients
that have relapsed after multiple prior therapies with  Dexamethasone,
Bortezomib, and thalidomide. Thus, the compounds are active against
drug  resistant multiple myeloma including multiple myeloma exhibiting
resistance to doxorubicin,  dexamethasone, bortezomib, and thalidomide.
Example 38 Inhibition of NF-icB-mediated luciferase activity by Formulae
H-2,11-3, 11-4 R-5A R-5B II8C  11-13C
11-18,11-1911-20.11-21,11-22.1[-24C, 11-25 H-26 II-27 R-28 11-29
H-30.11-44. VI-IA  and IV-3C: HEK293 NF-iB/luciferase reporter cell line
[0458] The HEK293 NF-iB/luciferase reporter cell line is a derivative of the
human  embryonic kidney cell line (ATCC; CRL-1573) and carries a
luciferase reporter gene under the  regulation of 5X NF-KB binding sites.
The reporter cell line was routinely maintained in  complete DMEM
medium (DMEM plus 10%(v/v) Fetal bovine serum, 2mM L-glutamine, 10
-135 WO 2006/028525 PCT/US2005/014846  mM HEPES and
Penicillin(Streptomycin at 100 IU/ml and 100g/ml, respectively)
supplemented  with 250 g/ml G418. When performing the luciferase
assay, the DMEM basal medium was  replaced with phenol-red free
DMEM basal medium and the G418 was omitted. The cells were  cultured
in an incubator at 37 C in 5% C02 and 95% humidified air. [04591 For
NF-KB-mediated luciferase assays, HEK293 NF-xB/luciferase cells were
seeded at 1.5x104 cells/well in 9O1 phenol-red free DMEM complete
medium into Coming 3917  



white opaque-bottom tissue culture plates. For Formula 11-2, Formula
11-4, Formula II-5A, and  Formula 11-18, a 400M starting dilution was
made in 100% DMSO and this dilution was used to  generate a 8-point
half log dilution series. This dilution series was further diluted 40x in
appropriate culture medium and ten l aliquots were added to the test wells
in triplicate resulting  in final test concentrations ranging from 1 uM to 320
pM. For Formulae II-3, II-5B, II-8C, II-13C,  11-20, II-21, II-22, 11-24C,
11-25, H-26,11-27,11-28, H-29,11-30, VI-IA and TV-3C, a 8mM starting
dilution was made in 100% DMSO and the same procedure was followed
as described above  resulting in final test concentrations ranging from
20M to 6.3nM. For Formula II-19 and 11-44, a  127 M starting dilution was
made in 100% DMSO and the final test concentrations ranged from  0.1
nM to 317 nM. For Formula 11-20, a 2.5mM or 8mM starting solution was
made in 100%  DMSO and the final test concentrations ranged from 6.3M
to 2.OnM or 20M to 6.3nM,  respectively. The plates were returned to the
incubator for i hour. After 1 hr pretreatment, 10 pl  of a 50 ng/ml TNF-a
solution, prepared in the phenol-red free DMEM medium was added, and
the plates were incubated for an additional 6 In, The final concentration of
DMSO was 0.25% in  all samples 104601 At the end of the TNF-a
stimulation, 100 l of Steady Lite HTS luciferase  reagent (Packard
Bioscience) was added to each well and the plates were left undisturbed
for 10  min at room temperature before measuring the luciferase activity.
The relative luciferase units  (RLU) were measured by using a Fusion
microplate fluorometer (Packard Bioscience). The EC50  values (the drug
concentration at which 50% of the maximal relative luciferase activity is
inhibited) were calculated in Prism (GraphPad Software) using a sigmoidal
dose response,  variable slope model. 104611 NF-KB regulates the
expression of a large number of genes important in  inflammation,
apoptosis, tumorigenesis, and autoimmune diseases. In its inactive form,
NF-KB  complexes with IKB in the cytosol and upon stimulation, IxB is
phosphorylated, ubiquitinated  and subsequently degraded by the
proteasome. The degradation of IxB leads to the activation of  NF-KB and
its translocation to the nucleus. The effects of Formulae 11-2, II-3, 11-4,
11-5A, II-5B,  11-8C, 11-13C, 11-18, 11-19, 11-20, 11-21, 11-22, 11-24C,
11-25, 11-26, 11-27, 11-28, 11-29, 11-30, 11-44,  -136 WO 2006/028525
PCT/US2005/014846  VI-lA and IV-3C on the activation of NF-KB were
evaluated by assessing the NF-KB-mediated  luciferase activity in
HEK293 NF-tB/Luc cells upon TNF-a stimulation. 



[0462] Pretreatment of NF-KB/Luc; 293 cells with Formulae 11-2, 11-4,
II-5A, II-SB,  11-18, II-19, II-20, II-21, II-22, II-24C, 11-26, ]I-29, 11-30 and
U-44 resulted in a dose-dependent  decrease of luciferase activity upon
TNF-a stimulation. The EC50 values to inhibit NF-KB- mediated luciferase
activity are shown in Table S and demonstrate that Compounds of
Formulae  11-2, 11-4, 11-5A, II-5B, 11-18, 11-19, 11-20, 11-21, 11-22,
11-24C, 11-26, II-29, 11-30 and II-44  inhibited NF-rB activity in this
cell-based assay. Table 5 ECso values of Formulae II-2 II-3 II-4 II-SA lI-5B
L1-8C II-13C II-18 II-19. II-20 )I-2I II-22  II-24C. 11-2511-26, 11-27,11-28.
II-29 11-30 11-44 VI-IA and IV-3C from NF-rB-mediated  luciferase
reporter gene assay Compound ECsa*  Formula 11-2 7120mM  Formula
II-3 >20 pM >20 M  Formula 11-4 67 nM  88nM Formula II-5A 33 nM  30
nM.  279 nM Formula II-5B 261 nM  Formula II-8C >20 M  >20 Formula
II-13C >20 M  >20 pM  Formula II-18 9 nM 11 rim  7nM  Formula II-19 10
nM  Formula 11-20 849  225 nM**  Formula 11-21 3.2 M 2.7M  Formula
11-22 1 S  



728nM  -137 WO 2006/028525 PCT/US2005/014846  5.3M H Formula
11-24C 3.2 M  Formula fl-25 >20 M  >20 pM Formula 11-26 4.3 M  4.1M
>20 4M Formula II-27 >20 4M  >20 M  Formula II-28 >20 M 1.2 M
Formula 11-29 1.4 2.2M  Formula 11-30 2.2 uM  Formula 11-44 17  4 nNi
>20 M  Formula VI-1A >20 >20 M  Formula IV-3C >20 M  I * EC5o values
of two independent experiments are shown. Where n>3 the mean EC5o
value f  standard deviation is represented. **The assay also was
performed with compound II-20, and  resulted in an EC50 value of
154mM, which value was not included in the calculation of the mean
EC5o value. Example 39 In vitro Inhibition of Proteasome Activity by
Formulae 1-7,11-2.1[-3, 11-4 11-5A11-5B, 11-8C,11- SI-31,1I-32, II-38,
13C 11-18 11-19.11-20,11-21,11-22, 11-24C 11-2511-26.11-27, 11-28,
If-29,11-30, IV-3C, 11-44. VI-lA and 11-47 



104631 All the compounds were prepared as 20 mM stock solution in
DMSO and  stored in small aliquots at -80C. Purified rabbit muscle 2QS
proteasome was obtained, from  CalBiochem or Boston Biochem. To
enhance the chymotrypsin-like activity of the proteasome,  the assay
buffer (20 mM HEPES, pH7.3, 0.5 mM EDTA, and 0.05% Triton X100)
was  supplemented with SDS resulting in a final SDS concentration of
0.035%. The substrate used  was suc-LLVY-AMC, a fluorogenic peptide
substrate specifically cleaved by the chymotrypsin- like activity of the
proteasome. Assays were performed at a proteasome concentration of 1
g/ml  in a final volume of 200l in 96-well Costar microtiter plates. Formulae
II-2, U-4,11-18,11-19, II- -138 WO 2006/028525 PCT/152005/014846 21,
11-22 and 11-44 were tested as eight-point dose response curves with
final concentrations  ranging from 500 nM to 158 pM. Formulae 1-7,
11-5A, 11-5B, 11-20, 11-29, II-30 and II-38 were  tested at concentrations
ranging from 1 M to 0.32nM. Formulae 11-3 and VI-lA were tested as  an
eight-dose response curve with final concentrations ranging from 10 M to
3.2 nM. Formula  11-47 was tested at concentrations ranging from 5 pM to
1.6 nM, while Formulae 11-8C,11-13C,11- 24C, H-25,11-26,11-27, H-28,
U-31,11-32 and IV-3C were tested with final concentrations ranging  from
20 pM to 6.3nM. The samples were incubated at 37C for five minutes in a
temperature  controlled Fluoroskan Ascent 96-well microplate reader
(Thermo Electron, Waltham, MA).  During the preincubation step, the
substrate was diluted 25-fold in SDS-containing assay buffer.  After the
preincubation period, the reactions were initiated by the addition of 10 l of
the diluted  substrate and the plates were returned to the plate reader.
The final concentration of substrate in  the reactions was 20 M.
Fluorescence of the cleaved peptide substrate was measured at %e"=390
nm and 2,,,=460 nm. All data were collected every five minutes for more
than 1.5 hour and  plotted as the mean of triplicate data points. The EC50
values (the drug concentration at which  50% of the maximal relative
fluorescence is inhibited) were calculated by Prism (GraphPad  Software)
using a sigmoidal dose-response, variable slope model. To evaluate the
activity of the  compounds against the caspase-like activity of the 20S
proteasomes, reactions were performed as  described above except that
Z-LLE-AMC was used as the peptide substrate. Formulae 11-3, 11-4,
11-5A, 11-5B, 11-8C, 11-13C, 11-18, 11-20, 11-21, 11-22, 11-24C, 11-25,
11-26, 11-27, 11-28, 11-29, 11-30,  IV-3C, II-44 and VI-lA were tested at
concentrations ranging from 20gM to 6.3nM. Formula H-2  was tested at
concentrations ranging from 10M to 3.2nM, while Formula II-19 was tested
at  concentrations ranging from 5M to 1.58nM. For the evaluation of the
compounds against the  



trypsin-like activity of the proteasome, the SDS was omitted from the
assay buffer and Boc-LRR- AMC was used as the peptide substrate.
Formula 11-20 was tested at concentrations ranging from  1.6 nM to 5 M.
Formulae 11-3, 11-8C, 11-13C, 11-21, 11-22, 11-24C, 11-25, 11-26,
11-27, 11-28, 11-29,  11-30, IV-3C and VI-IA were tested at
concentrations ranging from 20.M to 6.3nM. For  Formulae 11-2 and
11-5B the concentrations tested ranged from 10M to 3.2nM, while
Formulae  11-4, 11-5A, II-18 and 11-19 were tested at concentrations
ranging from 1M to 0.32nM. Formula  II-44 was tested at concentrations
ranging from 2M to 632pM. [0464] Results (EC50 values) are shown in
Table 6 and illustrate that among the  tested compounds, Formulae
11-5A, 11-18, 11-19, 11-20, 11-21, 11-22, 11-29, 11-38 and I1-44 are the
most potent inhibitors of the chymotrypsin-like activity of the 20S
proteasome with EC5o values  ranging from 2 nM to 11 nM. Formulae 1-7,
11-2, 11-4, 11-5B, 11-30 and 11-47 inhibit the  proteasomal
chymotrypsin-like activity with EC50 values ranging from 13 nM to 88 nM,
while the  EC50 values of Formulae 11-3. 11-26 and VI-lA ranged from
207 nM to 964 mbl. Formula 11-13C,  -139 WO 2006/028525
PCT/US2005/014846  II-24C, II-27, II-28 and IV-3C inhibited the
chymotrypsin-like activity with EC50 values ranging  from 1.4M to 10.6M.
EC5o values for Formulae II-8C, 11-25, II-31 and 11-32 were greater than
20 gM. Under the conditions tested, Formulae 11-2, II-3,11-4, II-5A,
11-5B, II-13C, II-18, 11-19,11- 20, II-21, II-22, II-24C, 11-26, II-29, 11-30,
11-44 and VI-1A were able to inhibit the trypsin-like  activity of the 20S
proteasome. Formulae II-4, 11-5A, 11-18, 11-19 and II-29 inhibited the
caspase- like activity with EC5o values ranging from 213 nM to 850 nM,
while Formulae 11-2, II-5B, II-20,  11-21, U-22, II-30, 11-44 and VI-lA had
EC50 values ranging from 956 nM to 8.7 M. Table 6 Effects of Formulae
1-7,11-2.11-3. 11-4 II-5A 11-5B.11-8C. 11-13C 11-18
II-1.9.11-20.11-21,11-22,  II-25 II-26 II-27 II-28 II-29 II-30. II-31 II-32. II-38
IV-3C. II-44 VI-1A and II 47 on  11-24C. the various enzymatic activities of
purified rabbit 20S proteasomes  F---7 EC50 Values Analog
Chymotrypsin-like Trypsin-like Caspase-like  Formula 1-7 52 2 nM ND ND
Formula II-2 18 rim 230 nM 1.3 M 



19nM 230nM 1.7M  Formula II-3 964 nM 5.5 M > 20 M  890 mM 7.7M >
20 gM Formula 11-4 13 nM 107 nM 850 nM  15nM .110 TIM 637nM
Formula II-SA 6 nM 87 nM 535 nM 7nM 90mM 438nM  Formula 11-5B 88
nM 762 nM 3.8 M  85 nM 716 nM 2.9 M Formula II-8C > 20 M > 20 M > 20
M  > 20 M > 20 M > 20 M  Formula II-13C 7.6 M 8.6 M > 20 M 8.8 M 12.8
M > 20 M  Formula II-18 2.3 nM i 14 nM 286 nM  2nM 14mM 213nM
Formula 11-19 3 nM 13 nM 573 mM  3nM 15nM 739nM  318 nM 1.4 M
Formula 11-20 7.7  3.0 nM 321 nM 1.4 M  Formula 11-21 7 nM 720 nM
2.6 M  8nM 879nM 2.3M  -140 WO 2006/028525 PCT/US2005/014846
Formula 11-22 7 nM 308 nM 1.3 M 3nM 289nM 1.4M  Formula 11-24C 2.2
M 3.3 M > 20 gM  2.0M 3.1M >20gM Formula 11-25 > 20 gM > 20 gM >
20 gM  > 20 M > 20 gM > 20 gM  Formula II-26 349 nM 2.0 M > 20 gM
319nM 3.0gM >20gM  Formula II-27 1.4 l.uM > 20 pM > 20 gM  



Formula 11-28 3.2 MM > 20 gM > 20 gM 3.3M >20gM >20gM  Formula
II-29 6 nM 175 nM 535 nM  8 nM 254 nM 520 nM Formula II-30 21 nM
905 nM 956 nM  2lnM 1.2M 1.3MM  Formula II-31 > 20 MM" ND ND
Formula II-32 > 20 gM ND ND  Formula 11-38 3.4  0.2 nM ND ND
Formula IV-3C 4.9 gM > 20 gM > 20 gM 10.6 gM > 20 gM > 20 gM
Formula II-44 11 nM 55 nM 1.4 M  8.7 nM 54 nM 1.4 M Formula VI-IA 274
nM 3.1 M 7.9 M  207 nM 3.0 uM 8.7 MM  Formula 11-47 50  10 nM ND
ND EC50 values of one or two independent experiments are shown.
Where n>3 the mean EC50 value  standard deviation is presented, ** n=3,
standard deviation not applicable. ND= not determined Example 40 The
effects of Formula II-16 Formula II-17 Formula II-20 and Onmralide on the
ch +n otrypsin- like activ of 20S in RPMI 8226 cells [0465] RPMI 8226
(ATCC, CCL-155), the human multiple myeloma cell line, was  cultured in
RPMI 1640 medium supplemented with 2 mM L-glutamine, 100 units/ml
penicillin,  100 Mg/ml streptomycin, 1 mM sodium pyruvate and 10% heat
inactivated fetal bovine serum at  -141 WO 2006/028525
PCT/US2005/014846  37C, 5% CO2 and 95% humidified air. To evaluate
the inhibitory effects on the chymotrypsin- like activity of the 20S
proteasome, test compounds prepared in DMSO were appropriately
diluted in culture medium and added to 2.5x105/ml RMPI 8226 cells. For
Formula 11-16, the final  test concentrations ranged from 1 nM to 100 riM.
For Formula II-17, Formula 11-20 and  Omuralide (Calbiochem, San
Diego, CA), the final test concentrations ranged from 1 nM to 10  



p.M. DMSO was used as the vehicle control at a final concentration of
0.1%. Following 1 hr  incubation of RMPI 8226 cells with the compounds,
the cells were pelleted by centrifugation at  2,000 rpm for 10 sec at room
temperature and washed 3X with ice-cold IX Dulbecco's
Phosphate-Buffered Saline (DPBS, Mediatech, Herndon, VA). DPBS
washed cells were lysed on  ice for 15 min in lysis buffer (20 mM HEPES,
0.5 mM EDTA, 0.05% Triton X-100, pH 7.3)  supplemented with protease
inhibitor cocktail (Roche Diagnostics, Indianapolis, INT). Cell debris  was
pelleted by centrifugation at 14,000 rpm for 10 min, 4C and supernatants
(=cell lysates)  were transferred to a new tube. Protein concentration was
determined by the BCA protein assay  kit (Pierce Biotechnology,
Rockford, IL). The chymotrypsin-like activity of the 20S proteasome  was
measured by using the Suc-LLVY-AMC fluorogenic peptide substrate
(Boston Biochem,  Cambridge, MA) in the proteasome assay buffer (20
mM HEPES, 0.5 mM EDTA, pH 8.0)  containing a final concentration of
0.035% SDS. The reactions were initiated by the addition of  10 L of 0.4
mM Suc-LLVY-AMC (prepared by diluting a 10 mM solution of the peptide
in  DMSO 1:25 with assay buffer) to 190 L of the cell lysates and
incubated in the Thermo Lab  Systems Fluoroskan plate reader at 37C.
The released coumarin (AMC) was measured  fluorometrically by using
?ex = 390 nm and %,m = 460 nm. The assay was performed in a
microtiter plate (Coming 3904) and followed kinetically with measurements
every five minutes  for 2hr. The total amount of protein used for each
assay was 20 g. The final concentration of  Suc-LLVY-AMC and DMSO
was 20 M and 0.2%, respectively, Results are presented as the  percent
inhibition of the 20S proteasome chymotrypsin-like activity relative to the
DMSO  control. [0466] Results in Table 7 show that exposure of RPMI
8226 cells to Formula II-16,  Formula R-17, Formula H-20 and Omuralide
resulted in inhibition of the chymotrypsin-like  activity of the 20S
proteasomes. Among them, Formula 11-16 inhibits 857 % of the
chymotrypsin-like activity of the 20S proteasome at 5 nM. At 100 nM,
Formula II-16 is able to  completely inhibit the chymotrypsin-like activity of
the 20S proteasome. At 100 nM, Formula 11- 17, Formula 11-20 and
Omuralide are only able to inhibit the chymotrypsin-like activity at 304  %,
663 % and 328 %, respectively. -142 WO 2006/1)28525
PCT/US20051014846  Table 7 Determination of the chymotrypsin-like
activity of 20S proteasomes derived from RMPI 8226  



cells treated with Formula I1-16 Formula 11-17 Formula II-20 and
Omuralide % inhibition of the chymotrypsin-like activity of 20S
proteasomes in RPMI 8226 cell lysates (mean   Compound SD, n=3)
10,000 nM 1,000 nM 500 nM 100 nM 50 nM 10 nM 5 nM 1 nM  U-16 ND
ND ND 981 970 943 857 307  U-17 655 464 393 304 265 66 105 66
11-20 874 732 712 663 643 37_3 319 310 Omuralide 931 808 6811 328
1711 49 89 59  [0467) ND: not determined Example 41 The effects of
Formula 11-16, Formula I1-17 Formula U-20 and Omuralide on the ch nno
sin- like activity of 20S proteasomes in PC-3 cells [0468) PC-3 (ATCC,
CRL-1435), the human prostate cancer cell line, was cultured  in F12K
medium supplemented with 2 mM L-glutamine, 100 units/ml penicillin, 100
pg/ml  streptomycin and 10% heat inactivated fetal bovine serum at 37C,
5% CO2 and 95% humidified  air. To evaluate the inhibitory effects on the
chymotrypsin-like activity of the 20S proteasome,  test compounds
prepared in DMSO were appropriately diluted in culture medium and
added to  1.25x105/nil PC-3 cells. For Formula 11-16, the final test
concentrations ranged from 1 nM to 50  nM. For Formula 11-17, Formula
11-20 and Omuralide (Calbiochem, San Diego, CA), the final  test
concentrations ranged from 1 nM to 10 M. DMSO was used as the vehicle
control at a final  concentration of 0.1%. Following 1 hr incubation of PC-3
cells with the compounds, the cells  were washed 3X with ice-cold IX
Dulbecco's Phosphate-Buffered Saline (DPBS, Mediatech,  Herndon, VA).
DPBS washed cells were lysed on ice for 15 min in lysis buffer (20 mM
HEPES,  0.5 mM EDTA, 0.05% Triton X-100, pH 7.3) supplemented with
protease inhibitor cocktail  (Roche Diagnostics, Indianapolis, N. Cell
debris was pelleted by centrifugation at 14,000 rpm  for 10 min, 4C and
supernatants (=cell lysates) were transferred to a new tube. Protein
concentration was determined by the BCA protein assay kit (Pierce
Biotechnology, Rockford,  IL). The chymotrypsin-like activity of the 20S
proteasome was measured by using the Suc- LLVY-AMC fluorogenic
peptide substrate (Boston Biochem, Cambridge, MA) in the proteasome
assay buffer (20 mM HEPES, 0.5 mM EDTA, pH 8.0) containing a final
concentration of 0.035%  SDS. The reactions were initiated by the
addition of 10 L of 0.4 mM Suc-LLVY-AMC  



-143 WO 2006/028525 PCT/US2005/014846  (prepared by diluting a 10
mM solution of the peptide in DMSO 1:25 with assay buffer) to 190  L of
the cell lysates and incubated in the Thermo Lab Systems Fluoroskan
plate reader at 37C.  The released coumarin (AMC) was measured
fluorometrically by using kex = 390 nm and 7,em =  460 nm. The assay
was performed in a microtiter plate (Coming 3904) and followed kinetically
with measurements every five minutes for 2hr. The total amount of protein
used for each assay  was 20 g. The final concentration of Suc-LLVY-AMC
and DMSO was 20 M and 0.2%,  respectively. Results are presented as
the percent inhibition of the 20S proteasome  chymotrypsin-like activity
relative to the DMSO control. [0469] Results in Table 8 show that
exposure of PC-3 cells to Formula 11-16,  Formula 11-17, Formula 11-20
and Omuralide resulted in inhibition of the chymotrypsin-like  activity of the
20S proteasomes similar to results obtained from RPMI 8226 cell-based
experiments. Formula 11-16 inhibits 69% of the chymotrypsin-like activity
of the 20S proteasome  at 5 nM. At 50 nM, Formula U-16 is able to
completely inhibit the chymotrypsin-like activity of  the 20S proteasome. At
100 nM, Formula II-17, Formula 11-20 and Omuralide inhibit the
chymotrypsin-like activity at 26%, 57% and 36%, respectively. Table 8
Determination of the ch mmootryosin-like activity of 20S proteasomes
derived from PC-3 cells  treated with Formula 1I-16. Formula 11-17
Formula U-20 and Omuralide % inhibition of the chymotrypsin-like activity
of 20S proteasomes in PC-3 cell lysates  Compound 10,000 nM 1,000 nM
10O W 50 nM 10 nM 5 nM 1 nM  11-16 ND ND ND 98 ND 69 19  11-17 79
49 26 ND 16 ND ND  11-20 90 71 57 ND 38 ND ND Omuralide 90 80 36
ND 18 ND ND  [0470] ND: not determined Example 42 Growth inhibition
of human multiple myeloma, RPMI 8226, human colon adenocarcinoma.
HT  29 and murine melanoma. B 16-F10 cells in media containing I % or
10% serum [0471] The growth inhibitory activity of Formulae 11-16, II-17
and Formula II-18  



against human multiple myeloma, RPMI 8226, human colon
adenocarcinoma, HT-29 and mouse  melanoma, B16-F10 cells in the
presence of 1% or 10% fetal bovine serum (FBS) was  determined. -144
WO 2006/028525 PCT/US2005/014846  [04721 RPMI 8226 (CCL-155),
HT-29 (HTB-38), and B16-F10 (CRL-6475) cells were purchased from
ATCC. RPMI 8226 cells were maintained in RPMI 1640 media
supplemented with 10%(v/v) FBS, 2mM L-glutamine, 1mM sodium
pyruvate and  Penicillin/Streptomycin at 100 Ural and 100ghnl,
respectively. HT-29 cells were maintained in  McCoys 5A supplemented
with 10%(v/v) FBS, 2mM L-glutamine, 1mM sodium pyruvate,  1%(v/v)
non-essential amino acids, 10mM HEPES and Penicillin/Streptomycin at
100 N/nil and  100g/ml, respectively. B16-Fl0 cells were maintained in
DMEM supplemented with 10%(v/v)  FBS, 2mM L-glutamine, 10mM
HEPES and Penicillin/Streptomycin at 100 N/ml and 100g/ml,
respectively. The cells were cultured in an incubator at 37 C in 5% CO,
and 95% humidified air. [04731 For cell growth inhibition assays, I-IT-29
and B16-FlO cells were seeded  5xl0', and 1.25x103 cells/ well
respectively in 90l media containing l0%(v/v) FBS or 1%(v/v)  FBS into 96
well (Coming; 3904) black-walled, clear-bottom tissue culture plates. The
plates  were incubated overnight to allow cells to establish and enter log
phase growth. RPMI 8226 cells  were seeded at 2x10' cells/well in 90l
RPMI media containing l0%(v/v) FPS or 1%(v/v) FBS  into 96 well
black-walled, clear-bottom tissue culture plates. 20mM stock solutions of
Formulae  11-16, 11-17 and Formula II-18 were prepared in 100% DMSO,
aliquoted and stored at -80C.  Formulae U-16,11-17 and Formula 11-18
were serially diluted in media containing 1% or 10%  FBS and added in
triplicate to the test wells. The final concentration of Formula 11-16 ranged
from 2M to 200pM. The final concentration range of Formula 11-17 was
from 20 M to 6.3nM.  The final concentration of Formula II-18 ranged from
2M to 630pM. The plates were returned  to the incubator for 48 hours. The
final concentration of DMSO was 0.25% in all samples. [0474] Following
48 hours of drug exposure, l01 of 0.2mg/ml resazurin (obtained  from
Sigma-Aldrich Chemical Co.) in Mg2', 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 Xex = 535 nm and Xe,,,
= 590 nm  filters. Resazurin dye in medium without cells was used to
determine the background, which was  



subtracted from the data for all experimental wells. The data were
normalized to the average  fluorescence of the cells treated with media +
0.25% DMSO (100% cell growth) and EC50 values  (the drug
concentration at which 50% of the maximal observed growth inhibition is
established)  were determined using a standard sigmoidal dose response
curve fitting algorithm (generated by  XLfit 3.0, ID Business Solutions Ltd).
[0475] The data in Table 9 summarize the growth inhibitory effects of
Formulae 11- 16, II-17 and Formula 11-18 against the human multiple
myeloma cell line, RPMI 8226 in media  containing 1% or 10% FBS. -145
WO 2006/028525 PCT/US2005/014846  Table 9 EC5o values of
Formulae II-16, II-17 and Formula H-18 against RPM18226 cells in media
containing 1% or 10% FBS Compound 1% FBS, ECso (nM) 10% FBS,
ECso (nM)  II-16 6.2 12  6.8 9.6 Mean 6.5 11  1100 3000  II-17 1300 2300
Mean 1200 2700  15 20  II-18 13 20  Mean 14 20  [0476] The EC50
values indicate that Formulae II-16, II-17 and Formula 11-18 were
cytotoxic against RPMI 8226 cells in media containing 1% or 10% FBS.
There was a less than  three fold decrease in the mean EC5o of Formulae
H-16,11-17 and Formula 11-18 when tested in  media containing 10%FBS
relative to media containing I%FBS, [0477] The data in Table 10
summarize the growth inhibitory effects of Formula II- 16 against the
human colon adenocarcinoma, HT-29 and the murine melanoma,
B16-F10 cell  lines in media containing 1% or 10% FBS. 



Table 10 Mean ECso values of Formula 11-16 against HT-29 and B
16-F10 cells in media containing 1% or  10% FBS Compound HT-29,
ECso (nM) mean  SD B 16-F 10, ECso (nM) mean  SD  1%FBS 10% FBS
1% FBS 10% FBS  11-16 165 2310 189 131 [0478] The mean EC50
values indicate that Formula 11-16 was cytotoxic against HT- 29 and
B16-F10 cells in media containing 1% or 10% FBS. There was a less than
two fold  decrease in the mean EC50 of Formula 11-16 when tested in
media containing 10% FBS relative to  media containing 1% FBS. Taken
together, these data show that with respect to the in vitro  cytotoxic activity
against tumor cell lines, Formulae II-16, 11-17 and Formula 11-18
maintain  similar biological activity in the presence of 1% or 10% FBS.
-146 WO 2006/028525 PCT/US2005/014846  Example 43 [0479] Anthrax
toxin is responsible for the symptoms associated with anthrax. In  this
disease, B. anthracis spores are inhaled and lodge in the lungs where
they are ingested by  macrophages. Within the macrophage, spores
germinate, replicate, resulting in killing of the cell.  Before killing occurs,
however, infected macrophages migrate to the lymph nodes where, upon
death, they release their contents, allowing the organism to enter the
bloodstream, further  replicate, and secrete lethal toxins. [0480] Two
proteins called protective antigen (PA; 83 kDa) and lethal factor (LF;  90
kDa), play a key role in the pathogenesis of anthrax. These proteins are
collectively known as  lethal toxin (LeTx). When combined, PA and LF
cause death when injected intravenously in  animals. Lethal toxin is also
active in a few cell culture lines of macrophages causing cell death  within
a few hours. LeTx can induce both necrosis and apoptosis in mouse
macrophage-like  RAW264.7 cells upon in vitro treatment. In Vitro
Cell-Based Assay for Inhibitors of Lethal Toxin-Mediated Cytotoxicity
[0481] RAW264.7 cells (obtained from the American Type Culture
Collection) were  adapted to and maintained in RPMI-1640 medium
supplemented with 10% fetal bovine serum,  2mM L-glutamine and 1%
Penicillin/Streptomycin (complete medium) at 37C in a humidified  5%
CO2 incubator. For the assay, cells were plated overnight in complete
medium at a  



concentration of 50,000 cells/well in a 96-well plate. Media was removed
the following day and  replaced with serum-free complete medium with or
without varying concentrations of Formulae  1I-2, II-3, II-4, II-5A, 11-5B,
1I-13C, II-18 and IV-3C starting at 330nM and diluting at '/z log  intervals
for an 8-point dose-response. After a 45 minute preincubation, 14g/ml LF
and 1g/m1  PA alone or in combination (LF:PA, also termed lethal toxin
(LeTx)) were added to cells.  Recombinant LF and PA were obtained from
List Biological Laboratories. Additional plates with  no LeTx added were
included as a control. Cells were then incubated for six hours followed by
addition of 0.02 mg/ml resazurin dye (Molecular Probes, Eugene, OR)
prepared in Mg++, Ca++  free PBS (Mediatech, Herndon, VA). Plates
were then incubated an additional 1.5 hours prior to  the assessment of
cell viability. Since resazurin is metabolized by living cells, cytotoxicity or
cell  viability can be assessed by measuring fluorescence using 530
excitation and 590 emission  filters. Data are expressed as the percent
viability as compared to a DMSO alone control (high)  and the LeTx alone
control (low) using the following equation: Percent viability
=100*((Measured OD-low control)/(high control-low control)). -147 WO
2006/028525 PCT/US2005/014846  Inhibition of Anthrax Lethal
Toxin-mediated Cytotoxicity in RAW 264.7 Cells [0482] Data in FIG. 11
summarize the effects of Formula II-2, Formula 11-3 and  Formula 11-4
against LeTx-mediated cytotoxicity of the RAW 264.7 murine
macrophage-like cell  line. Treatment of RAW 264.7 cells with Formula
11-2 and Formula 11-4 resulted in an increase in  the viability of LeTx
treated cells with EC50 values of 14nM (FIG. 11). The EC50 values for
Formula 11-3 for LeTx protection was not be determined at the
concentrations tested  (EC5o>330nM, the maximum concentration
evaluated). Data in Table 11 show the effects of  Formulae 11-5A, 11-5B,
11-13C, 11-18 and IV-3C against LeTx-mediated cytotoxicity of the RAW
264.7 murine macrophage-like cell line. Treatment of RAW 264.7 cells
with Formula II-5A and  11-18 showed an increase in the viability of LeTx
treated RAW 264.7 cells with EC50 values of  3nM and 4nM respectively.
Treatment with Formula 11-5B resulted in an increase in the viability  of
LeTx treated cells with an EC50 value of 45nM. The EC50 values for
Formulae 11-13C and IV- 3C for LeTx protection could not be determined
at the concentrations tested (EC50>330nM, the  maximum concentration
evaluated). Table 11: EC5 values for inhibition of RAW 264.7 cell
eytotoxicity  mediated by anthrax lethal toxin 



Compound EC5o (nM)  Formula 11-18 4 Formula 11-5A 3  Formula 11-5B
45  Formula II-13C >330nM  Formula IV-3C >330nM Example 44
Structure-Activity Relationship of the R, Side Chain [0483] A
structure-activity relationship for the R, side chain of the disclosed
compounds and specifically the compounds of Formulas (I), (II), (III), (1V),
and (V) was inferred  by analyzing the relative activity of various
compounds having the formula: H H OH  H = O  N O O  148 WO
2006/028525 PCT/US2005/014846  [04841 These compounds were
assayed for cytotoxicity of RPMI cells and for inhibition of NF-KB and the
chymotrypsin-, trypsin-, and caspase-like activities of the 20S
proteasome. The results of 6 representative compounds are presented in
Table 12. Table 12: ECso values for compounds having varying & groups
Proteaso  Cytotoxic Proteasome me Proteasom  ity RPMI NF-KB
Chymotryps Trypsin- e Caspase Compon EC56 EC50 in-like EC50 like
ECso like ECso  nd Rr (11M) nM (n-AD nM 11-16 CH2CH2CI 70.4 113
2.60.2 212.6 40193  11-18 CH2CH2Br 6.3, 6.3 11,9 2.3, 2 14,14 286, 213
11-19 CH2CH2I 6,7 10, 7 3,3 13, 15 573, 739  11-17 CH2CH3 6150, 960
-L 26  6.7 573,602 1247, 1206  



3460 210 11-20 CH3 8510 849:1: 7.7  3.0 318,321 1425, 1420  3260 225
II-21 CH2CH2OH >20000, 3172, 7,8 720,879 2585, 2328  >20000 2707
-149 WO 2006/028525 PCT/US2005/014846  [04851 The results of the
above assays can be interpreted to suggest that compounds having R,
groups of chloroethyl, bromoethyl, or iodoethyl are potent inhibitors of
proteasome and  exhibit very potent cytotoxicity. In contrast, compounds
having R, groups of methyl, ethyl, or  hydroxyethyl exhibited relatively
lower cytotoxicity (3-log decrease in potency), lower NF-xB  inhibition
(3-log decrease in potency), and a lower caspase-like (2 to 10 fold less
potent) and  trypsin-like (20 to 50 fold less potent) proteasome inhibition.
[04861 Without being bound to any particular theory, the Applicants note
that the  above results support the hypothesis that the increased activity of
compounds containing Cl, Br,  or I in the R, group can be due to the
halogen's property of being a good leaving group. This  hypothesis is
supported by the fact that lactone ring opening of compound 11-16 is
observed to  form a cyclic ether through nucleophilic substitution where
chlorine is displaced according to the  following reaction: H H H  H OH OH
OH H = \ _ H  H O N ::iac O O un1 O  H~~` H\\ ~ H\\\ O  CI Cl [04871 It is
hypothesized that in compounds having a good leaving group in the R,
side chain, such as compounds H-16,11-18, and 11-19, nucleophilic
addition of the proteasome to  the (3-lactone ring forms a cyclic ether in a
manner similar to the above reaction. The cyclic  ether, or formation
thereof, is hypothesized to interact favorably with the proteasome. 104881
Without being bound to any particular theory, the Applicants note that the  



above results also support the alternative hypothesis that a second
nucleophile on the proteasome  displaces the leaving group, thus forming
a 2-point covalent adduct between the compound and  the enzyme. In
either case, leaving group functionality on the R, side chain promotes
increased  interaction between the compound and the enzyme and thus
promotes increased activity.  Therefore, compounds having other leaving
groups on the R, side chain can be expected to  exhibit high activity.
104891 Without being bound to any particular theory, the Applicants note
that the  above results also support the hypothesis of a single-point
leaving group. As one example, the  presence of a halogen or other
leaving group in the R, side chain promotes the delivery of the  -150 WO
2006/028525 PCT/US2005/014846  compound to its target, such as an
intracellular or other biological target, thereby enhancing its  therapeutic
effect. An example of a single-point leaving group is illustrated in the
diagram shown  below. H H H H  H H .. OH uiv,.. off  H = 0 IN / N //
O/Nucl-Enz 0 /Nucl-Enz N CEO/Nucl-Enz  O  OH m..W OH N..2-Enz  CI
Single point covalent Single point covalent drug ?-point covalent
drug-enzyme adduct enzyme adduct with intramolecular 2-point come
adduct  Cl displacement [04901 "Leaving groups" as used herein refers to
any atom or moiety that is capable  of being displaced by another atom or
moiety in a chemical reaction. More specifically, in some  embodiments,
"leaving group" refers to the atom or moiety that is displaced in a
nucleophilic  substitution reaction. In some embodiments, "leaving groups"
are any atoms or moieties that are  conjugate bases of a strong acid.
Non-limiting characteristics and examples of leaving groups  



can be found, for example in Organic Chemistry, 2d ed., Francis Carey
(1992), pages 328-331;  Introduction to Organic Chemistry, 2d ed.,
Andrew Streitwieser and Clayton Heathcock (1981),  pages 169-171; and
Organic Chemistry, 5`s ed., John McMurry (2000), pages 398 and 408; all
of  which are incorporated herein by reference in their entirety. Exam In e
45 Structure Activity Relationships [0491] The data set forth in the
above-listed Tables illustrate a number of preferred  embodiments. With
regard to Formula II, compounds having a halogenated substituent at RI
are  preferred and such compounds are generally equipotent across the
above-described assays. Most  preferred are n-halogenated ethyl at R,,
[0492] Also, most preferred are compounds with a hydroxy group at E5
and the  attached carbon is in an S configuration (compounds having the
stereochemistry of compound II- 18, for example). Oxidation from a
hydroxy group to a ketone is less preferred. [0493] In one preferred
embodiment, the preferred substituent at R4 is cyclohexene.  In another
preferred embodiment, the cyclohexene is oxidized to an epoxide. Less
preferred are  compounds with hydrogenation of the double bond of the
cyclohexene substituent. -151 WO 2006/028525 PCT/US2005/014846
[0494] Furthermore in some embodiments, preferably, R3 is methyl, with
ethyl being  less preferred. Example 46  Inhibition of An iogenesis [0495]
Angiogenesis is an important physiological process, without which
embryonic development and wound healing would not occur. However,
excessive or  inappropriate angiogenesis is associated with a number of
diseases, conditions, and adverse  treatment results. Examples of disease
types and conditions associated with excessive  angiogenesis include
inflammatory disorders such as immune and non-immune inflammation,
rheumatoid arthritis, chronic articular rheumatism and psoriasis; disorders
associated with  inappropriate or inopportune invasion of vessels such as
diabetic retinopathy, neovascular  glaucoma, retinopathy of prematurity,
macular degeneration, corneal graft rejection, retrolental  fibroplasia,
rubeosis, capillary proliferation in atherosclerotic plaques and
osteoporosis; and  cancer associated disorders, including for example,
solid tumors, tumor metastases, blood born  



tumors such as leukemias, angiofibromas, Kaposi sarcoma, benign
tumors such as hemangiomas,  acoustic neuromas, neurofibromas,
traehomas, and pyogenic granulomas, as well as other cancers  which
require neovascularization to support tumor growth. Additional examples
of angiogenesis- dependent diseases include, for example, Osler-Webber
Syndrome; myocardial angiogenesis;  plaque neovascularization;
telangiectasia; hemophiliac joints and wound granulation.  Furthermore,
excessive angiogenesis is also associated with clinical problems as part of
biological and mechanical implants (tissue/organ implants, stents, etc.).
The instant compositions  can be used to inhibit angiogenesis, and thus in
the treatment of such conditions. Other diseases  in which angiogenesis
plays a role, and to which the instant compounds and compositions can
be  used, are known by those of skill in the art. [0496] Particular
discussion of angiogenesis in a number of pathophysiological  conditions
such as cancer, rheumatoid arthritis, diabetic retinopathy, age related
macular  degeneration, endometriosis and obesity is found in Folkman
J.(1985) Tumor angiogenesis. Adv  Cancer Res, 1985;43:175-203.;
Follonan, J. (2001). Angiogenesis-dependent diseases. Senain  Oncol,
28, 536-42.; Grosios, K., Wood, J., Esser, R., Raychaudhuri, A. &
Dawson, J. (2004).  Angiogenesis inhibition by the novel VEGF receptor
tyrosine kinase inhibitor,  PTK787/ZK222584, causes significant
anti-arthritic effects in models of rheumatoid arthritis.  Inflannn Res, 53,
133-42; Hull, M.L., Chamock-Jones, D.S., Chan, C.L., Bruner-Tran, K.L.,
Osteen, K.G., Tom, B.D., Fan, T.P. & Smith, S.K. (2003). Antiangiogenic
agents are effective  inhibitors of endometriosis. J Clin. Endocrinol
Mlletab, 88, 2889-99; Liu, L. & Meydani, M.  (2003). Angiogenesis
inhibitors may regulate adiposity. Nutr Rev, 61, 384-7; Mouse, S.A. &
-152 WO 2006/028525 PCT/US2005/014846  Mousa, A.S. (2004).
Angiogenesis inhibitors: current & future directions. Curr Phmnn Des, 10,
1-9. Each of the above-described references is incorporated herein by
reference in its entirety. [04971 The compounds disclosed herein inhibit
angiogenesis. The other compounds  disclosed herein are tested in a
transwell migration assay and inhibit migration. The compounds  block
vascular endothelial growth-factor (VEGF)-induced migration of multiple
myeloma cells in  a transwell migration assay. [0498] The compounds
disclosed herein show angiogenesis inhibitory activity in any  of various
other angiogenesis tests and assays, including one or more of the
following. [0499] The compounds disclosed herein show anti-angiogenic
activity in various  



other in vitro and in vivo assays. Some examples include: in vitro assays
for the evaluation of  anti-angiogenesis compounds include, l) the modified
Boyden chamber assay which assesses the  migration of endothelial cells
in response to pro-angiogenic factors (Alessandri G, Raju K,  Gullino PM.
(1983) "Mobilization of capillary endothelium in vitro induced by effectors
of  angiogenesis in vivo" Cancer Res. 43(4):1790-7.), 2) differentiation
assays such as the Matrigel  assay in which the attachment, migration and
differentiation of endothelial cells into tubules is  analyzed (Lawley TJ,
Kubota Y. (1989). Induction of morphologic differentiation of endothelial
cells in culture. J Invest Dermatol.Aug;93(2 Suppl):59S-61S) and 3) organ
culture assays in  which the outgrowth of endothelial (and other cells) is
monitored (Nicosia RF, Ottinetti  A.(1990). Growth of microvessels in
serum-free matrix culture of rat aorta. A quantitative assay  of
angiogenesis in vitro. Lab Invest. Jul;63(l):115-22.). Some in vivo assays
for the evaluation of  angiogenesis inhibitors are 1) sponge implantation
assays, during which sponges containing cells  and/or angiogenic factors
and the test substance are implanted subcutaneously in animals for  study
of in vivo angiogenesis (Plunkett ML, Bailey JA. (1990). An in vivo
quantitative  angiogenesis model using tumor cells entrapped in alginate.
Lab Invest. 1990 Apr;62(4):510-7),  2) the chick chorioallantoic membrane
assay in which test compounds are inserted through a  window, cut in the
eggshell. The lack of a mature, immune system in the 7-8 day old chick
embryo allows for the study of tumor-induced angiogenesis (Follonan
J.(1985) Tumor  angiogenesis. Adv Cancer Res. 1985;43:175-203.) and
3) various tumor models in which  specific histological analyses can be
used to examine the effect on blood vessels, such as vascular  density
(CD31/CD34 staining), blood flow and concomitant tumor
necrosis/apoptosis (TUNEL  staining). In vitro assay examples include
endothelial cell tests (HUVEC (human umbilical vein  endothelial cell),
aortic, capillary); endothelial cell proliferation assays; endothelial cell DNA
synthesis assays; endothelial cell outgrowth assays (Aortic ring);
endothelial cell migration  assays (mentioned above; chemokinesis
(colloidal gold), chemotaxis (Boyden chamber));  endothelial cell tube
formation assays; endothelial apoptosis assays; endothelial cell viability
assays (trypan blue); angiogenesis factor-transfected endothelial cell
lines; and magnetized  -153 WO 2006/028525 PCT/US2005/014846
microbeads on endothelial cells. Each of the references in this paragraph
is incorporated herein  by reference in its entirety. [0500] Examples of in
vivo assays include transparent chamber tests (e.g., rabbit ear,  



hamster cheek, cranial window, and dorsal skin); matrix implants (e.g.,
subcutaneous injection  using sodium alginate, subcutaneous disc
(polyvinyl foam implant), rat dorsal air sac, sponge  implant); cornea
micropocket assays, for example in rabbits and other rodents; anterior
eye/iris  chamber implant assays, mice and knock-out assays; ameroid
constriction (heart) in pig and dog;  rabbit hindlimb ischemia tests;
vascularization into tissue (intradermal inoculation, peritoneal  cavity I
omentum with implant; tumor implants, for example in rabbits, mice or
rats. [0501] Also, ex vivo assays are performed using the disclosed
compounds.  Examples include CAM (chick chorioallantoic membrane
assay) and vertical CAM with polymer  gel. Immunoassays such as serum
assays, urine assays cerebrospinal fluid assays and tissue
immunohistochemical assays. [0502] Some of the above assays are
described in the following papers, each of  which is incorporated herein by
reference in its entirety. Grant et al., In Vitro Cell Dev. Biol.  27A:327-336
(1991); Min et al., Cancer Res. 56:2428-2433 (1996); Schnaper et al., J.
Cell.  Physiol. 165:107-118 (1995); Sehnaper et al., J. Cell. Physiol.
165:107-118 (1995); Oikawa et al.,  Cancer Lett. 59:57-66 (1991). [0503]
Embodiments relate to methods of using the compounds and
compositions  described herein, alone or in combination with other agents,
to inhibit angiogenesis and to treat or  alleviate diseases and conditions
associated with excessive or inappropriate angiogenesis.  Preferably, the
inhibition occurs in connection with vascularization in connection with a
disease  associated with angiogenesis, such as cancer or any of the other
diseases described above, and  those that are known by those of skill in
the art. The compounds and compositions can be  delivered in an
appropriate inhibitory amount. Inhibitory amount is intended to mean an
amount  of a compound or composition required to effect a decrease in
the extent, amount or rate of  neovascularization when administered to a
tissue, animal or individual. The dosage of compound  or composition
required to be therapeutically effective will depend, for example, on the
angiogenesis-dependent disease to be treated, the route and form of
administration, the potency  and big-active half-life of the molecule being
administered, the weight and condition of the  tissue, animal or individual,
and previous or concurrent therapies. The appropriate amount  application
of the method can be determined by those skilled in the art, using the
guidance  provided herein. For example, the amount can be extrapolated
from in vitro or in vivo  angiogenesis assays described above. One skilled
in the art will recognize that the condition of  the patient needs to be
monitored throughout the course of therapy and that the amount of the  



composition administered can be adjusted accordingly. -154 WO
2006/028525 PCT/U52005/014846  [0504] The present compounds and
compositions can be and are used as well in conjunction with other
angiogenesis inhibitors. Angiogenic inhibitors are known in the art and
can be prepared by known methods. For example, angiogenic inhibitors
include integrin  inhibitory compounds such as .alpha-V-beta-3 (aV(33)
integrin inhibitory antibodies, cell  adhesion proteins or functional
fragments thereof which contain a cell adhesion binding  sequence.
Additional angiogenic inhibitors include, for example, angiostatin,
functional  fragments of angiostatin, endostatin, fibroblast growth factor
(FGF) inhibitors, FGF receptor  inhibitors, VEGF inhibitors, VEGF receptor
inhibitors, vascular permeability factor (VPF)  inhibitors, VPF receptor
inhibitors, thrombospondin, platelet factor 4, interferon-alpha,
interferon-gamma, interferon-inducible protein 10, interleukin 12, gro-beta,
and the 16 kDa N- terminal fragment of prolactin, thalidomide, and other
mechanisms for the inhibition of  angiogenesis. [0505] Thus, the methods
can include the step of administering a compound or  composition to an
animal suffering from a condition associated with excessive angiogenesis.
The  methods can further include administering the instant compound or
composition along with  another anti-angiogenesis drug or along with
other therapies for the condition be treated (e.g.,  with a chemotherapeutic
or immunotherapeutic to treat cancer). [0506] The compounds or
compositions can be delivered in any disease and/or  patient appropriate
manner. Examples include, intravenous, oral, intramuscular, intraocular,
intranasal, intraperatoneal, and the like. [0507] The following references
provide additional teaching regarding methods of  using, administering
and assaying for angiogenesis inhibition: Angiogenesis Protocols
(Methods  in Molecular Medicine) by J. Clifford Murray. Humana Press
(March 15, 2001) ISBN:  0896036987; Tumour Angiogenesis, by R. J.
.Bicknell, Claire E. Lewis, Napoleone Fe, Oxford  University Press
(September 1, 1997) ISBN: 0198549377; and Angiogenesis in Health and
Disease: Basic Mechanisms and Clinical Applications, by Gabor M.
Rubanvi, Marcel Dekker  (November 1, 1999) ISBN: 0824781023. Each
book is incorporated herein by reference in its  entirety. In particular the
protocols and methods are incorporated herein. Example 47 



Formulation to be Administered Orally or the Like [0508] A mixture
obtained by thoroughly blending 1 g of a compound obtained and  purified
by the method of the embodiment, 98 g of lactose and 1 g of
hydroxypropyl cellulose is  formed into granules by any conventional
method. The granules are thoroughly dried and sifted  to obtain a granule
preparation suitable for packaging in bottles or by heat sealing. The
resultant  granule preparations are orally administered at between
approximately 100 ml/day to  -155 WO 2006/028525
PCT/US2005/014846  approximately 1000 ml/day, depending on the
symptoms, as deemed appropriate by those of  ordinary skill in the art of
treating cancerous tumors in humans. [05091 The examples described
above are set forth solely to assist in the  understanding of the
embodiments. Thus, those skilled in the art will appreciate that the
methods  may provide derivatives of compounds. [0510] One skilled in the
art would readily appreciate that the present invention is  well adapted to
carry out the objects and obtain the ends and advantages mentioned, as
well as  those inherent therein. The methods and procedures described
herein are presently representative  of preferred embodiments and are
exemplary and are not intended as limitations on the scope of  the
invention. Changes therein and other uses will occur to those skilled in the
art which are  encompassed within the spirit of the invention. [0511] It will
be readily apparent to one skilled in the art that varying substitutions  and
modifications can be made to the embodiments disclosed herein without
departing from the  scope and spirit of the invention. [05121 All patents
and publications mentioned in the specification are indicative of  the levels
of those skilled in the art to which the invention pertains. All patents and
publications  are herein incorporated by reference to the same extent as if
each individual publication was  specifically and individually indicated to
be incorporated by reference. [05131 The invention illustratively described
herein suitably can be practiced in the  absence of any element or
elements, limitation or limitations which is not specifically disclosed
herein. The terms and expressions which have been employed are used
as terms of description  and not of limitation, and there is no intention that
in the use of such terms and expressions  indicates the exclusion of
equivalents of the features shown and described or portions thereof. It  is
recognized that various modifications are possible within the scope of the
invention. Thus, it  



should be understood that although the present invention has been
specifically disclosed by  preferred embodiments and optional features,
modification and variation of the concepts herein  disclosed can be
resorted to by those skilled in the art, and that such modifications and
variations  are considered to be falling within the scope of the
embodiments of the invention. -156 WHAT IS CLAIMED IS: I. A
compound having the structure of Formula I, and pharmaceutically
acceptable salts and  pro-drug esters thereof: RZ E3  Ep E E4  R" R3
Formula I wherein the dashed line indicates that the designated bond is
either a single bond or a double  bond, and wherein R, is separately
selected from the group consisting of a hydrogen, a halogen,
mono-substituted, poly-substituted or unsubstituted variants of the
following residues: saturated C- C24 alkyl, unsaturated C2-C24 alkenyl,
unsaturated C2-C24 alkynyl, acyl, acyloxy,  alkyloxycarbonyloxy,
aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl,
heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro,  azido, phenyl, cycloalkylacyl,
hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and  halogenated
alkyl including polyhalogenated alkyl, where n is equal to I or 2, and if n is
equal to 2,  then R, can be the same or different; wherein R,, is selected
from the group consisting of hydrogen, a halogen, mono-substituted,
poly-substituted or unsubstituted variants of the following residues:
saturated C1-C24 alkyl,  unsaturated C2-C24 alkenyl, unsaturated C2-C,4
alkynyl, acyl, acyloxy, alkyloxycarbonyloxy,  aryloxycarbonyloxy,
cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl, heteroaryl, arylalkoxy
carbonyl, alkoxy carbonylacyl, amino, aminocarbonyl, aminocarboyloxy,
nitro, azido, phenyl,  cycloalkylacyl, hydroxy, alkylthio, arylthio,
oxysulfonyl, carboxy, cyano, and halogenated alkyl  including
polyhalogenated alkyl; wherein R3 is selected from the group consisting of
a halogen, mono-substituted, poly- 



substituted or unsubstituted variants of the following residues: saturated
C-C24 alkyl, unsaturated C,- C24 alkenyl, unsaturated C2-C24 alkynyl,
acyl, acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy,  cycloalkyl,
cycloalkenyl, alkoxy, cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl,
alkoxy  carbonylacyl, amino, aminocarbonyl, aminocarboyloxy, nitro,
azido, phenyl, cycloalkylacyl, hydroxy,  alkylthio, arylthio, oxysulfonyl,
carboxy, cyano, and halogenated alkyl including polyhalogenated  alkyl;
wherein each of E, and E3 is a substituted or unsubstituted heteroatom
selected from the  group consisting of 0 and S, E2 is a substituted or
unsubstituted N. and E4 is a substituted or 157 unsubstituted heteroatom
selected from the group consisting of 0, S, and N; and  with the proviso
that Formula I is not Compound 1I-16 or Compound 11-17. 2. The
compound of Claim 1, wherein R2 is a formyl. 3. The compound of Claim
2, wherein the compound is:  OHC  H 0  N O O  H RB  wherein R$ is
selected from the group consisting of H, F, Cl, Br, and I.  4. The
compound of Claim 1, wherein the compound is: H H 0  N 0 0  H R,
wherein R$ is selected from the group consisting of H, F, Cl, Br, and I. 5.
A compound having the structure of Formula II, and pharmaceutically
acceptable salts  and pro-drug esters thereof: 



158 E5 E3  El Ey  E~_ --f"'  /R\n R3 Formula II wherein the dashed lines
indicates that the designated bond is either a single bond or a double
bond, and wherein R, is separately selected from the group consisting of a
hydrogen, a halogen,  mono-substituted, poly-substituted or unsubstituted
variants of the following residues: saturated Ci- C24 alkyl, unsaturated
C2-C24 alkenyl, unsaturated C2-C24 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloallcoxy, aryl,  heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl,
amino, aminocarbonyl, aminocarboyloxy, nitro,  azido, phenyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl
including polyhalogenated alkyl where n is equal to I or 2, and if n is equal
to 2, then R, can be the  same or different; wherein R3 is selected from
the group consisting of a halogen, mono-substituted, poly- substituted or
unsubstituted variants of the following residues: saturated C!-C24 alkyl,
unsaturated C2- C24 alkenyl, unsaturated C2-C24 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy,  cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy  carbonylacyl,
amino, aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, hydroxy,
alkylthio,  arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl
including polyhalogenated alkyl; wherein R, is separately selected from
the group consisting of a hydrogen, a halogen, mono- substituted,
poly-substituted or unsubstituted variants of the following residues:
saturated C1-C24 alkyl,  unsaturated C2-C24 alkenyl, unsaturated
C2-C24 alkynyl, acyl, acyloxy, alkyloxycarbonyloxy,  aryloxycarbonyloxy,
cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl, heteroaryl, arylalkoxy
carbonyl, alkoxy carbonylacyl, amino, aminocarbonyl, aminocarboyloxy,
nitro, azido, phenyl,  hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy,
cyano, and halogenated alkyl including  polyhalogenated alkyl, and m is
equal to I or 2, and if in is equal to 2, then R4 can be the same or
different; wherein each of E1, E2, E3, Ea and E; is a substituted or
unsubstituted heteroatom; and  



with the proviso that Formula II is not Compound 11-16 or Compound
II-17. 159 WO 2006/028525 PCTIUS2005/014846 6. The compound of
Claim 5, wherein Es is selected from the group consisting of  OH, 0, S, N,
NH, NH2, NOH, NHOH, ORIo, SRI,, NRI2, and NHOR13, wherein Rio, RI
1, R12, and  R13 each is separately selected from the group consisting of
hydrogen, and a substituted or  unsubstituted alkyl, acyl, aryl, and
heteroaryl. 7. The compound of Claim 5, wherein n is equal to 1 or 2, and
where n is equal to  2, at least one RI is CH2CH2X, wherein X is selected
from the group consisting of H, F, Cl, Br,  and I. 8. The compound of Claim
5, wherein R3 is methyl.  9. The compound of Claim 5, wherein E5 is OH.
10. The compound of Claim 5, wherein each of EI, E3 and E4 is O and E2
is NH.  11. The compound of Claim 5, wherein at least one R4 is a
cycloalkane. 12. The compound of Claim 11, wherein n is equal to 2 and
at least one of the RI  substituents is hydrogen and the other RI
substituent is CH7CH2X, wherein X is selected from the  group consisting
of H, F, Cl Br, and I; wherein at least one R4 is cyclohexane; wherein Es
is OH;  wherein R3 is methyl; and wherein each of EI, E3 and E4 is 0 and
E2 is NH. 13. The compound of Claim 12, wherein the structure is:  H  OH
0 H O  N 0 H Re  wherein R$ is selected from the group consisting of H,
F, Cl, Br and L  14. The compound of Claim 5, wherein the structure is:
-160 WO 2006/028525 PCTIUS2005/014846  H 



OH  H O  N O O  H R15  wherein R15 is selected from the group
consisting of methyl, propyl, fluoroethyl,  bromoethyl, iodoethyl,
hydroxyethyl, azidoethyl, and thiocyanoethyl. 15. The compound of Claim
5, where the compound is  H  OH  0 H 0  N 0 H Re  wherein R8 is
selected from the group consisting of II, F, Cl, Br and I.  16. The
compound of Claim 5, where the compound is H  \ H OH  H 0  N O OH  H
O OCHg  Re wherein R8 is selected from the group consisting of II, F, C1,
Br and L  17. The compound of Claim 5, where the compound is 



-161 WO 2006/028525 PCT/US2005/014846  H H OH H O H  N  O 'MI  H
H OH O  O Rs wherein Rs is selected from the group consisting of H, F,
Cl, Br and 1. 18. The compound of Claim 5, wherein at least one R4 is a
di-substituted  cyclohexane. 19. The compound of Claim 5, wherein at
least one R4 is a 7-oxa bicyclo[4.1.0]hept- 2-yl. 20. The compound of
Claim 19, wherein the compound is:  H  H OH  0 H O  N O 0  H Pe
wherein Rs is selected from the group consisting of H, F, Cl, Br, and 1. 21.
The compound of Claim 5, wherein at least one R4 is a substituted or an
unsubstituted branched alkyl. 22. The compound of Claim 5, wherein at
least one R4 is a cycloalkyl and E5 is an  



oxygen. 23. The compound of Claim 5, wherein RI is a substituted or an
unsubstituted C, to  C5 alkyl. 24. The compound of Claim 23, wherein the
alkyl is selected from the group  consisting of methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, tort-butyl, and pentyl. 25. A compound having
the structure of Formula III, and pharmaceutically  acceptable salts and
pro-drug esters thereof: -162 Es E3  EZ E E4  (R" H3C Formula III
wherein the dashed lines indicates that the designated bond is either a
single bond or a double  bond, and wherein Ri is separately selected from
the group consisting of a hydrogen, a halogen,  mono-substituted,
poly-substituted or unsubstituted variants of the following residues:
saturated C- C24 alkyl, unsaturated C2-C24 alkenyl, unsaturated C-C24
alkynyl, acyl, acyloxy,  alkyloxycarbonyloxy, aryloxycarbonyloxy,
cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl,  heteroaryl, arylalkoxy
carbonyl, alkoxy carbonylacyl, amino, aminocarbonyl, aminocarboyloxy,
nitro,  azido, phenyl, hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy,
cyano, and halogenated alkyl  including polyhalogenated alkyl, and n is
equal to 1 or 2, and if n is equal to 2, then R, can be the  same or
different; wherein R4 is separately selected from the group consisting of
hydrogen, a halogen, mono- substituted, poly-substituted or unsubstituted
variants of the following residues: saturated C-C4 alkyl,  unsaturated
C2-C,4 alkenyl, unsaturated C2-C24 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy,  aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy  carbonyl, alkoxy carbonylacyl,
amino, aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl,  hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl
including  polyhalogenated alkyl, and m is equal to I or 2, and if m is equal
to 2, then R4 can be the same or  different; and 



wherein each of E,, E2, E3, E4 and E3 is a substituted or unsubstituted
heteroatom;  with the proviso that Formula III is not Compound 11-16 or
Compound 11-17. 26. The compound of Claim 25, wherein R, is a
substituted or an unsubstituted C, to C5  alkyl. 27. The compound of
Claim 26, wherein the alkyl is selected from the group consisting of
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, and pentyl. 28. A
compound having the structure of Formula TV, and pharmaceutically
acceptable salts  and pro-drug esters thereof: 163 / .' Es  (Rs)m E3  EZ El
E4  (R )n R3 Formula IV wherein the dashed lines indicate that the
designated bond is either a single bond or a double  bond, and wherein R,
is separately selected from the group consisting of a hydrogen, a halogen,
mono-substituted, poly-substituted or unsubstituted variants of the
following residues: saturated C,- C24 alkyl, unsaturated C2-C14 alkenyl,
unsaturated C2-C24 alkynyl, acyl, acyloxy,  alkyloxycarbonyloxy,
aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl,
heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro,  azido, phenyl, hydroxy, alkylthio,
arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl  including
polyhalogenated alkyl, and n is equal to I or 2, and if n is equal to 2, then
R, can be the  same or different; wherein R3 is selected from the group
consisting of a halogen, mono-substituted, poly- substituted or
unsubstituted variants of the following residues: saturated C1-C24 alkyl,
unsaturated C,- C24 alkenyl, unsaturated C2-C24 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy,  cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy  carbonylacyl,
amino, aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, hydroxy,
alkylthio,  arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl
including polyhalogenated alkyl; wherein Rs is separately selected from
the group consisting of a hydrogen, a halogen, mono- 



substituted, poly-substituted or unsubstituted variants of the following
residues: saturated Ci-C24 alkyl,  unsaturated C2-C24 alkenyl,
unsaturated C2-C24 alkynyl, acyl, acyloxy, allcyloxycarbonyloxy,
aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl,
heteroaryl, arylalkoxy  carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, oxy,  hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl
including  polyhalogenated alkyl, wherein m is 0, 1, 2, 3, 4, 5, 6, 7, 8, 9,
10, or 11 and if m is more than 1, then  R, can be the same or different;
and where the substituents R5 can form a ring; and wherein each of E,,
E2, E3, E4 and Es is a substituted or unsubstituted heteroatom.  164 29.
The compound of Claim 28, wherein R, is a substituted or an
unsubstituted C, to C5  alkyl. 30. The compound of Claim 29, wherein the
alkyl is selected from the group consisting of  methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, text-butyl, and pentyl. 31. A compound having
the structure of Formula V. and pharmaceutically acceptable salts  and
pro-drug esters thereof: Es E3  (Rs)m E2 El E4  CH3 R1, )n  Formula V
wherein the dashed line indicates that the designated bond is either a
single bond or a double  bond, and wherein R, is selected from the group
consisting of a hydrogen, a halogen, mono- substituted, poly-substituted
or unsubstituted variants of the following residues: saturated CT-C24
alkyl,  unsaturated C2-C24 alkenyl, unsaturated C2-C,4 alkynyl, acyl,
acyloxy, alkyloxycarbonyloxy,  aryloxycarbonyloxy, cycloalkyl,
cycloalkenyl, alkoxy, cycloalkoxy, aryl, heteroaryl, arylalkoxy  carbonyl,
alkoxy carbonylacyl, amino, aminocarbonyl, aminocarboyloxy, nitro, azido,
phenyl,  hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and
halogenated alkyl including  polyhalogenated alkyl, and n is equal to I or 2,
and if n is equal to 2, then R, can be the same or  different; 



wherein R5 is separately selected from the group consisting of a
hydrogen, a halogen, mono- substituted, poly-substituted or unsubstituted
variants of the following residues: saturated Ci-C24 alkyl,  unsaturated
C2-C24 alkenyl, unsaturated C,-C'4 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy,  aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy  carbonyl, alkoxy carbonylacyl,
amino, aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, oxy,
hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated
alkyl including  polyhalogenated alkyl, wherein m is 0, 1, 2, 3, 4, 5, 6, 7, 8,
9, 10, or 11, and if m is more than 1, then  Rs can be the same or
different; and where the substituents R5 can form a ring; and wherein
each of E1, E2, E3, E4 and ES is a substituted or unsubstituted
heteroatom. 32. The compound of Claim 31, wherein R, is a substituted or
an unsubstituted C, to C5 alkyl.  165 33. The compound of Claim 32,
wherein the alkyl is selected from the group consisting of  methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, tert-butyl, and pentyl. 34. A compound
having the structure of Formula VI, and pharmaceutically acceptable salts
and pro-drug esters thereof: RZ E3  EZ E, R14  R3  E4 n(R,)./  Formula VI
wherein R, is separately selected from the group consisting of a
mono-substituted, poly- substituted or unsubstituted variants of the
following residues: saturated C1-C24 alkyl, unsaturated C2- C24 alkenyl,
unsaturated C2-C24 alkynyl, acyl, acyloxy, alkyloxycarbonyloxy,
aryloxycarbonyloxy,  cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl,
heteroaryl, arylalkoxy carbonyl, alkoxy  carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, phenyl, cycloalkylacyl, hydroxy,
alkylthio,  arylthio, oxysulfonyl, carboxy, thio, sulfoxide, sulfone, boronic
acid, boronic ester, and halogenated  alkyl including polyhalogenated
alkyl; wherein n is equal to I or 2, and if n is equal to 2, then R, can be the
same or different;  wherein R2, is selected from the group consisting of
hydrogen, a halogen, mono-substituted,  



poly-substituted or unsubstituted variants of the following residues:
saturated C1-C24 alkyl,  unsaturated C2-C24 alkenyl, unsaturated
C2-C24 alkynyl, acyl, acyloxy, alkyloxycarbonyloxy,  aryloxycarbonyloxy,
cycloalkyl (including, for example, cyclohexylcarbinol), cycloalkenyl,
alkoxy,  cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy
carbonylacyl, amino, aminocarbonyl,  aminocarboyloxy, nitro, azido,
phenyl, cycloalkylacyl, hydroxy, alkylthio, arylthio, oxysulfonyl,  carboxy,
cyano, thio, sulfoxide, sulfone, sulfonate ester, thiocyano, boronic acid,
boronic ester, and  halogenated alkyl including polyhalogenated alkyl;
wherein R3 is selected from the group consisting of a halogen,
mono-substituted, poly- substituted or unsubstituted variants of the
following residues: saturated C-C24 alkyl, unsaturated C,- C24 alkenyl,
unsaturated C2-C24 alkynyl, acyl, acyloxy, alkyloxycarbonyloxy,
aryloxycarbonyloxy,  cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl,
heteroaryl, arylalkoxy carbonyl, alkoxy  carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl,
hydroxy,  alkylthio, arylthio, oxysulfonyl, carboxy, cyano, thio, sulfoxide,
sulfone, sulfonate ester, thiocyano,  boronic acid, boronic ester, and 166
halogenated alkyl including polyhalogenated alkyl; wherein each of E1,
E2, E3 and E4 can be a  substituted or unsubstituted heteroatom; and
wherein R14 is selected from the group consisting of a halogen,
mono-substituted, poly- substituted or unsubstituted variants of the
following residues: saturated C1-C24 alkyl, unsaturated C22- C24 alkenyl,
unsaturated C2-C24 alkynyl, acyl, acyloxy, alkyloxycarbonyloxy,
aryloxycarbonyloxy,  cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl,
heteroaryl, arylalkoxy carbonyl, alkoxy  carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl,
hydroxy,  alkylthio, arylthio, oxysulfonyl, carboxy, cyano, thin, thioester,
sulfoxide, sulfone, sulfonate ester,  thiocyano, and halogenated alkyl
including polyhalogenated alkyl. 35. The compound of Claim 34, wherein
the compound is:  E5  / (R5)m E3  E2 E, Rio  E  n(R1 )-,/ 



wherein R, can be separately selected from the group consisting of a
mono-substituted, poly- substituted or unsubstituted variants of the
following residues: saturated C1-C24 alkyl, unsaturated C,- C24 alkenyl,
unsaturated C2-C24 alkynyl, acyl, acyloxy, alkyloxycarbonyloxy,
aryloxycarbonyloxy,  cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl,
heteroaryl, arylalkoxy carbonyl, alkoxy  carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, phenyl, cycloalkylacyl, alkylthio, arylthio,
oxysulfonyl, carboxy, thin, sulfoxide, sulfone, sulfonate ester, thiocyano,
boronic acid, boronic ester,  and halogenated alkyl including
polyhalogenated alkyl. n is equal to 1 or 2, and if n is equal to 2, then  R,
can be the same or different; wherein R3 can be selected from the group
consisting of a halogen, mono-substituted, poly- substituted or
unsubstituted variants of the following residues: saturated C,-C,4 alkyl,
unsaturated C2- C,4 alkenyl, unsaturated C2-C24 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy,  cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy  carbonylacyl,
amino, aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl,
cycloalkylacyl, hydroxy,  alkylthio, arylthio, oxysulfonyl, carboxy, cyano,
thio, sulfoxide, sulfone, sulfonate ester, 167 thiocyano, boronic acid,
boronic ester, and halogenated. alkyl including polyhalogenated alkyl;
wherein each of E1, E,, E3 and E4 can be a substituted or unsubstituted
heteroatom. wherein R5 can be separately selected from the group
consisting of a hydrogen, a halogen,  mono-substituted, poly-substituted
or unsubstituted variants of the following residues: saturated Cl- C24 alkyl,
unsaturated C2-C,4 alkenyl, unsaturated C2-C24 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl,  heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl,
amino, aminocarbonyl, aminocarboyloxy, nitro,  azido, phenyl, oxy,
hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy, cyano, thin, sulfoxide,
sulfone,  sulfonate ester, thiocyano, boronic acid, boronic ester, and
halogenated alkyl including  polyhalogenated alkyl, wherein in is 0, 1, 2, 3,
4, 5, 6, 7, 8, 9, 10, or 11 and if in is more than 1, then  Rs can be the
same or different; and where the substituents R5 can form a ring; and
wherein each of E1, E2, E3. E4 and ES is a substituted or unsubstituted
heteroatom.  36. The compound of Claim 35, wherein the compound is: H
H OH  H O  O S  



H O O O  37. A pharmaceutical composition comprising a compound of
Claims 1, 5, 25, 28, 31 and 34.  38. The pharmaceutical composition of
Claim 37, further comprising an anti-microbial agent. 39. Use of a
compound of any of Claims 1, 5, 25, 28, 31 or 34, and pharmaceutically
acceptable  salts and pro-drug esters thereof in the manufacture of a
medicament for treating cancer. 40. The use of Claim 39, wherein said
medicament is to be administered to a subject identified to benefit from
the  administration of an anticancer agent; performing the method on the
subject. 41. The use of Claim 39, wherein the cancer is a multiple
myeloma, a colorectal carcinoma, a  prostate carcinoma, a breast
adenocarcinoma, a non-small cell lung carcinoma, an ovarian carcinoma
or a  melanoma. 42. The use of Claim 39, wherein the cancer is a
drug-resistant cancer.  168 43. The use of Claim 42, wherein the
drug-resistant cancer displays at least one of the  following: elevated
levels of the P-glycoprotein efflux pump, increased expression of the
multidrug- resistance associated protein I encoded by MRP1, reduced
drug uptake, alteration of the drug's target or  increasing repair of
drug-induced DNA damage, alteration of the apoptotic pathway and the
activation of  cytochrome P450 enzymes. 44. A method of inhibiting the
growth of a cancer cell in culture, comprising contacting a  cancer cell in
culturewith a compound of any of Claims 1, 5, 25, 28, 31 and 34, and
pharmaceutically  acceptable salts and pro-drug esters thereof. 45. The
method of Claim 44, wherein the cancer cell is a multiple myeloma, a
colorectal  carcinoma, a prostate carcinoma, a breast adenocarcinoma, a
non-small cell lung carcinoma, an ovarian  carcinoma or a melanoma. 46.
A method of inhibiting proteasome activity comprising the step contacting
a cell in  culture with a compound of any of Claims 1, 5, 25, 28, 31 or 34,
and pharmaceutically acceptable salts  and pro-drug esters thereof. 47. A
method of inhibiting NF-KB activation comprising the step contacting a cell
in culture  with a compound of any of Claims 1, 5, 25, 28, 31 or 34, and
pharmaceutically acceptable salts and pro- drug esters thereof. 



48. Use of a compound of any of Claims 1, 5, 25, 28, 31 or 34, and
pharmaceutically  acceptable salts and pro-drug esters thereof in the
manufacture of a medicament for treating an  inflammatory condition. 49.
The use of Claim 48, wherein the inflammatory condition is selected from
the group  consisting of rheumatoid arthritis, asthma, multiple sclerosis,
psoriasis, stroke, and myocardial infarction.  50. Use a compound of any
of Claims 1, 5, 25, 28, 31 or 34, and pharmaceutically acceptable salts
and pro-drug esters thereof in the manufacture of a medicament for
treating a microbial illness. 51. The use of Claim 50, wherein the microbial
illness is caused by a microbe selected from  the group consisting of B.
anthracis, Plasmodium, Leishmania, and Trypanosoma. 52. The
compound of Claim 16, wherein the structure is:  169 H OH  H O  N 0 0  H
RS  wherein R8 is selected from the group consisting of H, F, Cl, Br and I.
53. Use of one or more compounds of Claims 1, 5 , 25, 28, 31 and 34, and
pharmaceutically  acceptable salts and pro-drug esters thereof, in the
manufacture of a medicament for the inhibition of  angiogenesis, inhibition
of a proteasome activity, or inhibition of NF-KB activation. 170 54. A
method of inhibiting angiogensis comprising the step of contacting a cell in
clutlure  with a compound of any of Claims 1, 5, 25, 28, 31 and 34, and
pharmaceutically acceptable salts and pro- drug esters thereof 55. The
use of any of Claims 39-43, 48-51 or 53, or the method of any of claims
44-47,  further comprising the use of a chemotherapeutic agent, an
anti-angiogenic agent, an anti-inflammatory  agent, or a proteasome
inhibitor. 56. A compound having the structure of Formula II, and
pharmaceutically acceptable salts  and pro-drug esters thereof: 



lR Es E3  E2 El tE4  Ri R3 Formula 11 wherein the dashed lines indicates
that the designated bond is either a single bond or a double  bond, and
wherein R, is separately selected from the group consisting of a hydrogen,
a mono- substituted or poly-substituted saturated C1-C24 alkyl,
mono-substituted, poly-substituted or  unsubstituted variants of the
following residues: unsaturated C2-C24 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl,
cycloalkoxy, aryl, heteroaryl,  arylalkoxy carbonyl, alkoxy carbonylacyl,
aminocarbonyl, aminocarbonyloxy, nitro, azido, phenyl,  cycloalkylacyl,
arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl, wherein the mono-substituted or poly-substituted
saturated C,-C24 alkyl in RI is  substituted with one or more substituents
selected from the group consisting of alkoxy,  substituted alkoxy,
cycloalkyl, substituted cycloalkyl, cycloalkenyl, substituted  cycloalkenyl,
acyl, acylamino, amino, substituted amino, aminoacyl, aminoacyloxy,
oxyacylamino, cyano, halogen, carboxyl, carboxylalkyl, keto, thioketo,
thiol, thioalkoxy,  171 substituted thioalkoxy, aryl, aryloxy, heteroaryl,
heteroaryloxy, heterocyclic,  heterocyclooxy, hydroxyamino, alkoxyamino,
nitro, -SO-alkyl, -SO-substituted alkyl, - SO-aryl, -SO-heteroaryl,
-SO,-alkyl, -S02-substituted alkyl, -S02-aryl and -SO,- heteroaryl; wherein
the halogenated alkyl in R, is a CI-24-alkyl poly-halogenated with  fluorine,
bromine, chlorine or iodine; or the halogenated alkyl is methyl or
C3_,4-alkyl mono-or poly-halogenated with  fluorine, bromine, or iodine;
where n is equal to I or 2, and if n is equal to 2, then R, can be the same
or different, wherein R3 is selected from the group consisting of a
halogen, mono-substituted, poly- substituted or unsubstituted variants of
the following residues: saturated C1-C24 alkyl, unsaturated C2- 



C24 alkenyl, unsaturated C2-C14 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy,  cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy  carbonylacyl,
amino, aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl,
cycloalkylacyl, hydroxy,  alkylthio, arylthio, oxysulfonyl, carboxy, cyano,
and halogenated alkyl including polyhalogenated  alkyl; wherein R4 is
separately selected from the group consisting of a hydrogen, a halogen,
mono- substituted, poly-substituted or unsubstituted variants of the
following residues: saturated C1-C24 alkyl,  unsaturated C2-C24 alkenyl,
unsaturated C,-C,4 alkynyl, acyl, acyloxy, alkyloxycarbonyloxy,
aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl,
heteroaryl, arylalkoxy  carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, phenyl,
cycloalkylacyl, hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy, cyano,
and halogenated alkyl  including polyhalogenated allcyl, and m is equal to
I or 2, and if in is equal to 2, then R4 can be the  same or different;
wherein each of E,, E2, E3, E4 and Es is a substituted or unsubstituted
heteroatom; and  with the proviso that Formula I is not Compound 11-16
or Compound 11-17. 57. A compound having the structure of Formula II,
and pharmaceutically acceptable salts  and pro-drug esters thereof: R4 Es
M E3  E2 El E4  R R3 Formula II  172 wherein the dashed lines indicates
that the designated bond is either a single bond or a double  bond, and
wherein R, is separately selected from the group consisting of a hydrogen,
a halogen,  mono-substituted, poly-substituted or unsubstituted variants of
the following residues: saturated C- C24 alkyl, unsaturated C2-C24
alkenyl, unsaturated C-C24 alkynyl, acyl, acyloxy,  alkyloxycarbonyloxy,
aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl,
heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarbonyloxy,  



nitro, azido, phenyl, cycloalkylacyl, hydroxy, alkylthio, arylthio, oxysulfonyl,
carboxy, cyano, and  halogenated alkyl including polyhalogenated alkyl,
where n is equal to 1 or 2, and if n is equal to 2, then R, can be the same
or different; wherein R3 is selected from the group consisting of a
halogen, mono-substituted, poly- substituted or unsubstituted variants of
the following residues: saturated C-C,4 alkyl, unsaturated C2- C24
alkenyl, unsaturated C2-C24 alkynyl, acyl, acyloxy, alkyloxycarbonyloxy,
aryloxycarbonyloxy,  cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl,
heteroaryl, arylalkoxy carbonyl, alkoxy  carbonylacyl, amino,
aminocarbonyl, aminocarbonyloxy, nitro, azido, phenyl, cycloalkylacyl,
hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated
alkyl including  polyhalogenated alkyl; wherein R4 is separately selected
from the group consisting of a hydrogen, a halogen, a mono- substituted
or poly-substituted variant of the following residues: C,-C24 saturated
alkyl, cycloalkyl,  cycloalkenyl and aryl, a mono-substituted,
poly-substituted or unsubstituted variants of the following  residues:
unsaturated C2-C24 alkenyl, unsaturated C2-C24 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy,  aryloxycarbonyloxy, alkoxy, cycloalkoxy, heteroaryl,
arylalkoxy carbonyl, alkoxy carbonylacyl,  amino, aminocarbonyl,
aminocarbonyloxy, nitro, azido, hydroxy, alkrylthio, arylthio, oxysulfonyl,
carboxy, cyano, and halogenated alkyl including polyhalogenated alkyl,
and m is equal to 1 or 2, and  if to is equal to 2, then R4 can be the same
or different; wherein the mono-substituted or poly-substituted saturated
C-C24 alkyl,  cycloalkyl, cycloalkenyl or aryl in R4 is substituted with one
or more substituents selected  from the group consisting of alkoxy,
substituted alkoxy, cycloalkyl, substituted  cycloalkyl, cycloalkenyl,
substituted cycloalkenyl, acyl, acylamino, acyloxy, amino,  substituted
amino, aminoacyl, aminoacyloxy, oxyacylamino, cyano, halogen, carboxyl,
carboxylalkyl, keto, thioketo, thiol, thioalkoxy, substituted thioalkoxy, aryl,
aryloxy,  heteroaryl, heteroaryloxy, heterocyclic, heterocyclooxy,
hydroxyamino, alkoxyamino,  nitro, -SO-alkyl, -SO-substituted alkyl,
-SO-aryl, -SO-heteroaryl, -S02-alkyl, -SOr  substituted alkyl, -S02-aryl and
-S02-heteroaryl; wherein each of E,, E2, E3, E4 and E, is a substituted or
unsubstituted heteroatom; and  with the proviso that Formula I is not
Compound 11-16 or Compound 11-17. 173 


