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Rel ated Applications [0001] This Application clains
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Invention Field of the Invention [0002] The present

invention relates to cerdcpifd AppR&HIAS and to net hods

for the preparation and the use of certai n conpounds
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rel ates to pharnmaceuti cal dosage forns conprising such

epbrgposinds. Description of the Related Art [0003]

Antim crobials are generally used to destroy or

suppress the growth or reproduction of m crobes such

as bacteria. Antim crghidlos@RWESffh act on the

targeted mcrobes in a varrety of ways. For exanpl e,

Hidié ofitiieiInventiobi al conpound nmay prevent DNA or protein

synt IS, alter the cell wall of a mcrobe
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Maoreespetificklypdire prsaanneasiohyrelatdsab eniponhds aid gtocedures for making

compounds may_ function, concerns over the availability

ae@ ualﬁg cpmpeydsithabargwisefubat anjiaicratial agshls, @k telatesdn @harmaceutlcal

éﬁﬂ%%‘ﬂﬁ:%ﬁgéé‘ﬁﬂ%o{“ﬁg%&ame“ a, have recently
Greased. Fhere are y reasons for the increase in
concern, but one major reason relates to the potenti al
of bi oweapons engi neering of resistant isolates, and
Degenniiongidhs Related| A rent  of resi stance to existing

ant ' tff)(ﬂh cS. Aéﬁm%&%ﬁlalsna?r@' generally used to destroy or suppress the growth or

reproduction of microbes such as bacteria. Antimicrobial compounds may act on the
targeted microbes in a variety of ways. For example, the antimicrobial compound may
prevent DNA or protein synthesis, may alter the cell wall of a microbe, either by altering
cell wall permeability or by altering cell wall synthesis and repair.

[0004] While there are numerous known antimicrobial compounds, and
numerous known mechanisms by which antimicrobial compounds may function, concerns
over the availability of antibiotic treatment options, for both early- and late-stage infections
from bacteria, have recently increased. There are many reasons for the increase in concern,
but one major reason relates to the potential of bioweapons engineering of resistant isolates,
and evolutionary development of resistance to existing antibiotics. As such, new
antimicrobials and new sources of antimicrobials are desired and are increasingly valuable.

[0005] There are many characteristics that can be relevant when trying to decide
whether or not a particular compound is useful as an antimicrobial. Relevant factors

include, but are not limited to, the relative potency of the compound against a specific



antim crobials and new sources of antimcrobials are
desired and are increasingly valuable. [0005] There
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anti -infl anmat ory or | munosuppressive activities

1998uExn Opint Thet Patents 2008 M Mewbi BIS AHI9 B PraéRep46%33; Faulkner,
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those currently on the market Wil |ikely address
mec hp903jm ba3ed suahs clasant eotpatndsp stidade ith edwer, unrelated, fields of
roen S el LI ISEE if Shretu S b pymalia B R subset of this
class of molecules is disclosed by Hoshino et al. (Biosci, Biotech, Biochem, 57, 775-781
(1993)). Hashimoto et al. (Tetrahedron Letters 35:2559-2560 (1994) suggests that one
particular derivative, a doubly substituted pyrrole with two methoxy carbonyls attached
symmetrically to the pyrrole, had moderate anti-HSV-1 virus activity in vitro. The
functionality of this compound, and of its analogs, is not well understood. Other references
have examined similar derivatives for these compounds (Frode et al. Tetrahedron Lett.
35:1689-1690 (1994)).
[0008] More recently, Sodeoka et al., (U.S. Pat. No. 6,589,977, issued July 8,

2003), which is incorporated by reference herein, has suggested a role for bis-indole pyrrole

2-



[ 0007] One such class of conpounds, studied in other,

unrel ated, fields of research, is the bis-indole
woyorsgre2and, in particul ar, chronmopyrrolic acPdT/ul2005/002039

subset of this class of nolecules is disclosed b
desbgtiveroaseeelheatli Bilgbidgrs. Biodeeehet B owinaned Several Afereat bis-indole

piElo s o Ry T A e SRR one part i cut ar

derivative, a doubly substituted pyrrole with two
met hoxy carbonyls attached symretrically to the

pyrrol e, had noder at eSammiaryHsfithg Inyentisn activity in

vitrg, e functionality of this compound, and of. its

anat D993T"7 < T O raso et ar i GRERE Aokt & Tiidwle 1 and
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(Frode et "al . Tetrahedron Lett. 35:1689-1690 (1994)).

[ 0008] More recently, Sodeoka et al., (U S. Pat. No.

6, 589,977, issued July 8, 2003), which is incorporated

by reference herein, has squfsﬁ@d arole for

bi s-i ndol e pyrrol ederivativesay cell death

i nhi bitors. Sodeoka et Ry . exaff\ned sevegral different

bi s-i ndol e pyrrol e derivg . deat h

inhibitory activity. Sunfg ) Fventi on [ 0009]

sone aspects, a conpound\havi ny
I 5 and pharnaceutical |y accepfabl & safts and pro-drug

esters thereof is provided: FermulRa | [0010] A ring

can include one or nore addiormuladl hetero-atons, such

as njtrogen, sul fur or oxygen; and can_jnclude a

non- i&.&’if’) ger* H&& g0 { orieh onamagg | dsfitigpal Jijgerntoms, such as
: e [ - C
R R ltu g RO LB b Ao Mot SR b Bk, {86 as ulfur or
oxygas,iia tplavg offa dityelgeng®) rin Adnla dosach sORSIRA wii® R, is separately selected
pol y-substituted, or unsupstituted variants, of the )
freng) FhswiSHRYPr €OPRiEg of aysrogead aiom, openerskiatituted, poly-substituted or

uﬂéﬁﬁﬁftﬁ’t@@'if%qirg‘% ofd f@gégﬁ{i’%lreﬁ&uegzéal%éteﬁldﬁ%%lyalika?;,;ﬁ}%ﬁlsaturated Cy-Cos

acyl oxy, oxycar oxy, aryl oxycar

alkstyll oal KGHHCo4C Wilklyaall keuyy; | acyibisQXxylkyloygdagtdokivky, aylgkycarbonyloxy,
heteroaryl, aryl al koxy carbonyl, al koxy carbonyl acyl|

cyslnafkyl, cyrioatrenylnalkgXy: caploalbexy. wey stsroaryl, tardalkagy easbonyl, alkoxy
| X . i i . | |,
ATy T MMl P DRy <HO e, ycony

alkylthio, arylthio, oxysulfonyl, carboxy, cyano, halogenated alkyl including

polyhalogenated alkyl, and some combination thereof; each of five R3 and each of five Ry
represent substituent(s) on an indole ring at a 2-, 4-, 5-, 6-, or 7-position(s) and each of the
five R3 and each of the five Ry is separately selected from the group consisting of hydrogen
atom, halogen atom, mono-substituted, poly-substituted or unsubstituted variants of the
following residues: saturated C;-Cy4 alkyl, unsaturated C,-Cy4 alkenyl or C;-Cy4 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, halogenated alkyl including polyhalogenated alkyl, and some
combination thereof;, Rs represents substituent(s) on a pyrrole ring at a 2- or a 5-

position(s), and each of the two Rg is separately selected from the group conmsisting of
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pol yhal ogenat ed al kyl, and sone conbi nati on thereof;

each of five R3 and each of five R4 represent
weubwsto7eaaent (s) on an indole ring at a 2-, A-, PET/USE005/002039

or 7-position(s) and each of the five R and each of )
hytiioger atoe, Rdlogsn stopa maanstspbsiéiited: pelyfsubstitetae og poiwystituted variants

consi sti.ng of. hydrogen o] hal ogen at
or BB B B GO ST AR o g o o
| & f Qkd-owd ' xy,S alrylbR@fhoaFoRg4 cycloalkyl,
Y 2858, Sy, QbSO aAtfes = LR AR ooy
cyaloylkenydcyhlleyy, alyklphlsxgarabdnyhetesoaryl, arylalkoxy carbonyl, alkoxy
aryl oxycar honyl oxy, cl.oal kyl, .cycl oal kenyl ,. . al kpx
Ca@%}’lé%)%ik gryuo, aWF%Cﬂgg flo Q'P?ﬁ/?c_a’gl%'foép'k O%EPoc #%m 9%’&1’ hydroxy,
allﬁ}lntl!ﬁ%zaaﬁgigﬁpnyloﬁﬁﬁhfonﬁm RErbo&{] n@%BbO'HAiogenated alkyl including

yloxy, nitro, azido, phenyl, hydroxy, _

poiyhkilgtinited aliyly lahfisome osypbinkfiom Hereofadiveeme empadonents, there is the

hal ogenat ed _al kyl i ncl udin ol yhal ogenat ed al kyl , . and
rags b RS FohRe REbr: RESKE QYaRRaT Ry b e Srisi R md R a

: : | t - - it i hodl ;

thE% Rl Rty A M Besretr cBlboZy R R I 3 PhbofRibats there I the
fugh@URocieo Siisini thg wbkijtderdgen Ry e idhaticad ¢m tizg swhstituents on R4, the

nono- substituted, poly-substituted or unsubstituted
subsiitnentt o B akthe STRositighiPRg thedspofean arg QPU%SIS%IBG'CL C24

al ky nsatur - (2

acyﬂboggylo§§?ﬁéégé%%e§$éy?%@?gé?d%ﬁyﬁ%%;&Awﬂ&g%$x%ﬂnmaI’and
phafridceuticatiyeceptably salie uad p@tdiyk esterscherabikie pydvidedt koxy,

cycl oal koxy, aryl, heteroaryl, aryl al koxy carbonyl,

al koxy carbonyl acyl aninoR6an$nocarbonyI,

am nocar boyl oxy, nitro, azi doyNphenyl, hydroxy,

al kyl thio, arylthio, o&xysulfopylj hRXy, cyano,

hal ogenat ed al kyl i ncl udi hal ggénat ed al kyl, and

some combi nation thered sone—gnbadi ments, there

is the proviso that if "a RF and_R4_are either

hydrogen or hydroxyl R6 at e 5iposition and R6 at

the 2-position are not i denf¥'cal Resters or carboxylic

acids. In some enbodi nents there is the further

provi so when the substitueﬁgémgg R3 are identical to

the substituents on R4, the su s%ituents on R6 at the

5- po@dizjon andidgh@ar?-iRQEdd iod & endietaddiveoraB Meter-@fdlds] such as

I n anot her aspect, a conpound having a structure of
niffogam Sal fur, oraonygemhaandetsnuinelade pyogadisgseaicteraAfams, g as sulfur or

ro-drug esters thepeof_is provided:,F | anl .
o1 P, oF AT ERASTonE ETHBY b B Roricy e Rs is s2pakly selcted
&Rt B0 AP TR ondistily 8F hydrogen atom, mono-substituted, poly-substituted or

unsubstituted variants of the following residues: saturated C;-Cs4 alkyl, unsaturated C»-Caq

alkenyl or C,-Cy4 alkynyl, acyl, acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy,
cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy
carbonylacyl, amino, sugar, aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl,
hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy, cyano, CO-O-Ry, carbonyl -CCO-R7, -
(CH,),-COOR7, ~CO-(CH2),-COOR5, aminoalkyl (—(CHz),-NRgRy), and halogenated alkyl
including polyhalogenated alkyl, wherein n is an integer from 1 to 6; each R7, Rg and Ry is
separately selected from the group consisting of a hydrogen atom, halogen atom, mono-

substituted, poly-substituted or unsubstituted variants of the following residues: saturated
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nitrogen, sulfur or oxygen; and can include a
non-ni trogen hetero-atom such as sulfur or oxygen, in
wohkes@reka nitro gen(s) in Fornula |, each OF RP@T/UR2005/002039
and R5 is separately sel ected fron1the gr oup
CEDASI aéltyln gundatirgteld o ngCat oatkenybn cors uBsChd utlléiﬁnyl acyl, acyloxy,

alkygqxp/g%g (If)t@/glt or g{l bg{”le%yu arl ?%jl?e atlkoxy, cycloalkoxy,
'iéf[)ﬁryﬁdﬁ.ﬁaoxy Qﬂcog %o@lMWamlﬁ&Wammocarbonyl

acy oXY, rbony oxy, yl oxycar bonyl oxy,

arrmmlaﬂﬂiykw nitipe hridd kgirenll, hadﬂo&xyalk;zlylubpaiykhmyQXﬁuybnyl carboxy,

o ety LS ear o oy carbenaoi
me%’degé;q Pglgypy bom Jﬁ%lgﬁ&f(i’her@f!‘)é%éot)P ﬁﬁ@rl?[ | ﬁrﬂi €ach of five Ry represent

oXysu oXy, cyano, car bonyl

subsGGiankE) on af (Iilrdﬂ))enmm 2-, 43@(, G-R29m7-pOXRIn(s)paridnesah lof lthe five Rj
- (CH2)n-NR8R9), and hal ogenated al kyl includin
an Gﬁékh Shadoas é?H@Wele%ﬁ]@Pféfl Ao 1 sihuy Resisine of ydrpgen atom,

hafo%eg atofR Gl sub tgffgg a&hg gubcsﬁﬂﬂé&l&ebﬁ/su ﬁ}tﬁ@& %Qnél{té)m’ B %ollowing

oup consisting rogen atom ogen at om
redidReS WhisdtddI tR AT, , palkyl; Smbstiatadt €4-@r alkaybstri CuCed alkynyl, acyl,
variants of the follow ng residuyes: saturatedCl

acpkyl AlgREEUPABIKYC AIOKYSIRERPXYhr Creloatsy, aqypggpﬁcﬁqenyl alkoxy,
cy8§X11'kox§Cy4 )é @%olay}hox 1%{1% y| Q¥ dala&kox carl?onglacyl amino,

car Foxy. cyc enyl

anﬁﬁ(@daﬁ:ﬂin‘yDX}(muﬂkyﬂboylbﬁy E‘Ihitﬁf y hzlda,r )ﬂh&hﬁp ﬂwdoceayb oaﬂyﬁthlo arylthio,
al koxy carbonyl acyl, am no, am nocar bonyl

oxamlfwyhrcg@pxh)@yan%qnfldlalcggnﬁgd a]f},cb(b Wﬂudupg,g@lglg@}ogenated alkyl; each

Kk hi b
of ﬁng) ﬁ%t : O%e&? l%fkﬁ u'er?tﬁse Xé’asﬁlr;o%l%(lh% af %gegé%( ep(fg%l%a& a%ﬁq—:ach of the
two R@ﬂ@%ﬁ)ﬁd’cew §tlscted ﬁomﬂ’ﬁé’f’@ﬁﬁ@dcdnlsi@@ng or hsmﬂ@emabmo ﬂlalogen atom,

t hereof; each of five R3 and each of five R4 represent
m@u)b@lbstlﬁu@th ©9)y- wbsi‘aﬁutqdnqmu@sqhsh@ltqﬁ Vgrlgpts ofi-the gglloxgmg residues:

ol S ST - s CE A B b, e

CONRIRES, ﬂEleiycﬁbHéh?lgﬁy‘ ﬁ&mﬁ%m@{y aketeulkyl, cycloalkenyl alkoxy,

mono- subst1 tuted, poly-substituted or uUnsubstifuted
cyvlaalilmmlf,s o], t hetefaarylowanylplifaxsi deseleonybatalkaye deaciongiagyl, amino,
saturatgd C2-C24 a

arrge arbcg)é& @RVOC% (@g}ﬁ))@&ylggp,o aﬁgpb;ggenyl Cﬁydc.r:2 0XY, eslt(éf Xik'oxycarbonyl
arfb 3{6&2%9@1 beoYOAYY : casidilyPaldO0-R,C ¥€¢H9LJ€E1@R7, ABYRM,),-COORy,

cycl oal koxy, aryl, heteroaryl, arylalKoxy carbonyl,
allgilthox y acdihbn n}bkmlyﬂonylamanboxyanpm@arzmghyhalogenated alkyl including

ool RERHB LS P iR, RO i SRS g o e 5
poggfgﬁgﬁﬂaﬁﬁegt @k kYbositidal 4#6inBgideativdIal ey eiana R 2drk ¥ither hydrogen or
hydroxyl. In some embodiments, there is the further proviso that if there is 1) an alkyl
group at Rs and if 2) Re at the 2-position and the 5-position is either hydrogen or oxygen,
then R5 and Ry are not symmetrical. In some embodiments there is the further proviso that
if there is an alkylamine at R; or R,, then there is at least one non-hydrogen substitution at
R6, or there are at least 3 halogens at R3 and Ry.

[0013]  In another aspect, a compound having a structure of Formula I, and

pharmaceutically acceptable salts and pro-drug esters thereof is provided:



of two R6 represent substituent(s) on a pyrrole ring

at a 2- or 5- position(s), and each of the two R6 is
woeeparateky sel ected fromthe group consi sti ngPof/US2005/002039

hydrogen atom hal ogen atom nono-substituted,

pol y-substituted or unsubst Rg t®d variants of the

follow ng residues: saturated X<C24 al kyl,

unsat urated C2-C24 al ke® fc24 alRynyl, acyl

acyl oxy, amde (- CONRY

aryl oxycar bonyl oxy, cycljjoe

cycl oal koxy, aryl, hetersafyly ybe

al koxy carbonyl acyl, am no, nogarbonyl,

am nocar boyl oxy, nitro, azido,) phédyl, hydroxy, ester,

al koxycar bonyl , aryl oxycarbonyl, CO O R7, carbonyl

-CCO-R7, -(CH2)n-COOR7, - CRyf&dfg) n- COOR7, al kyl t hi o,

aryl thi o, oxysul fonyl, carboxy, cyano, and hal ogenat ed

al ky[l0014icl ud mipgpodry hadlodpe wat eck aldey | additiongloetero-atoms, such as

i e SISO o i gD e SO BeB oL e Such as sulfur or
. g ) . q _

oA Bl T A EACE LD, BT Sty i

fr¢ah OshieS graupatonsistineo® hydrakpn amonl, kyibn@subsptusdd, PBpapdubstituted or

N R AT TS LA

i cal . j '
B
cyclvalkehyle rakdxy, akyl, egsloatkory,nandhyieengen, apiakotyutchbonyl, alkoxy

at R6, or there are at |east 3 hal ogens at R3 and R4,
cartpmyBEYl Amiie cA®PhylpecamIngcHbamd FEIREAF PRjo%y, nitro, azido, phenyl,

rJC Qf I d tical } .
e O aFRERLR A e BRALTROB, L6OL0 X, cabonst -CCOR:
(Cﬂ{;;_%VCQGJQ{7FQCUJJqCH{2')n—C©@M7] —CHHRWRGRY, and [hatbgendted ailkyl including

nore additional hetero-atonms, such as nitrogen, sulfur

padyhadogpgatad ablydl whamein it isudieindeass betiveen dgiidl Petc@flo Rat B and Ro is
BT P Yo AP e B p g MEEIGIASH o, monc

su%@thtﬁﬁéu,egolfy;sqmtttmed OF QHpIEARSES Virkatodf thy do@eingatddues: saturated
nono- substituted, poly-substituted or unsubstituted

Cyverd anliksl, ofunstarates] | 6wiCng ebsniuesr Satlur atebengh- @eyl,  acyloxy,

l.kyl, ;unsat urated C2-C24 al kenyl., or - C24 al :
RO B RRTal) SB S sodeRE o B cvetoatkoxy
ar§ly Chewiokmll, H£Yiaikery keabdnyla! Heoy, cafohylaéyiC! AdinkOX3minocarbonyl,
aryl, heteroaryl, aryl al koxy carbonyl, al koxy
aminocarboyloxy, nitro, azido, phenyl, hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy,

kenyl , al koxy,
Xy car bonyl ,

cyano, and halogenated alkyl including polyhalogenated alkyl, a 5-membered ring, a 6-
membered ring, or combination thereof; the five Rz and the five R4 represent substituent(s)
on an indole ring at a 2-, 4-, 5-, 6-, or 7-position(s), wherein each of the five Rz and each of
the five Ry is separately selected from the group consisting of hydrogen atom, halogen
atom, mono-substituted, poly-substituted or unsubstituted variants of the following
residues: saturated C;-Cp4 alkyl, unsaturated C,-C,4 alkenyl or C,-Cps alkynyl, acyl,
acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, hydroxy, alkylthio, arylthio,
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car bonyl acyl, am no, carbohydrate, am nocarbonyl,
am nocar boyl oxy, nitro, azido, phenyl, hydroxy,
wabboslorén2e, arylthi o, oxysul fonyl, carboxy, cyaaous2005/002039
-CO O R7, carbonyl -CCOR7, - (CH2)n-COOR7,
oxySilfoa@HR2 1o SO0, anCHiR)ogenRERaIkyhmdludiigopeylzelegenated yalkyl; each
i ncl_udi ng pol yhal ogenat ed al kyl , V\,herzei nn.is atn
of ityp &gerPsemhdeaHE) ¢ 2 BXEHCRiAS 372 T & pesition(s), and each of
rat el {oShi
e FEF G LpRRleRtERL] At IR B0 RopaNME b ioSberfatom, halogen
atdae)] yndwbsibititutedd poty-sutstitnsdd tout ensubstititedt samdnts hef the following

e el 2 W cuy s,
0 | Kyl rb /| r XY0- -
Bt o) xoggseomnd . coon.
allRes:8LadbNYloxyaratylakatonghixbooydloaliat k oyotoadlasmiyh nalkagy |cycloalkoxy,

am no, am nocarbonyl, am nocarboyl oxy, ro, .azido,

arghekaferoatylsdispiglon Ksarbawvh, aloyyt ﬁﬁ%?nﬁé%yim%ﬁ% ,aminocarbonyl,

car hax y -1 o i
s OGRS oSt B 20, PSR DRRE, Facihior AU, Blyouttonyl, carbors,
cyiRiTbet@d (CHY),-NKsRG 0 atkoRadarsnyt, herykodcarbbieylf ané HBogenated alkyl
~the five R4 represent substituent(s) on an indqgle ring
inglpdiag polyhglogergited gkyl. dn sqmp guTbHERATEY thefh &y tbp Rddadbprogiso that Re
he.five R3 d C I ive.: B t . :
at }éq %‘8?%@0? ral&%ﬂf ﬁlg ﬁbe:% {))Sl‘é%ﬁ g{esntoi‘? ﬁ%ﬁgkﬁhégg%gneﬂg%g%nems there is

th® alr0@e Pr@i&%ﬁhatﬁpﬂﬁréié%taﬂltylﬁlﬁi@e ap Rl yorRub gientthi¢re ds airleast one non-
unsubstituted variants of the foll ow ng residues;

hydetgen stesitgjonGat Realok iere g tleashd dwlagencputhg qeajnation of Rs and
- C24 al | | | Lkl oxyc .
Ry o Bt Kppodfient, AR L LR BRRRRY iy i

cycl@ai 30Xy m 86Mé enfRUBAGR, the campb@ldsBbyve daboaY least two of the
al koxy carbonyl acyl, am no, am nocarbonyl,

fianRnare ydogéroayms and ableagizive R+ aphlysppgentajerng xip some embodiments,
al kyl thio,,arylthi oo oxysul fon arboxy, cyano - .

the, SPgRAHYE ahove Hayp afﬁg%%d)&fs ﬁg&&yﬁ\fﬁ 13 agﬁlég%%&gﬂ@l}cﬂﬂg indole rings

AL AN 1R¥fiuded dRGorTa® e 6 Atonsy bst idoUBRIIS) theNndolRYitrBk&h. Tn some
ring at a 2- or a 5- position(s), and each of the two

entdirserstefhe atmmpyurslelaboveelthve ab lmasthmeqfdp fivo Reiis & halgget atom and

ydrogen_atam _hal ogen ato no- substi.t ut ed,
ot ey Ok i B 84 Tof T RSh Pt (RSQT TR f, i gompounds above
L} qui heugs: - d
hafa/?] éggél%ﬂ;ttgvg{jﬁsth? 'ﬁ%’i Rgﬁgtgg{?lﬁ{ggl? aﬁ%‘f‘. Cﬂﬁsc@#éﬁiﬂr@?c’hmaegt;i ’fhe compounds

abaey |axy at 166 b 8R3he G B:Rs 7y chlaribonidm.- GoGome7 embodiments, the

-(CH2) n- COOR 7, CH : 7, .
CO&‘&H&}W&QMF %\amﬂfzf%ﬁ}, tfl%\m%gwaroﬁﬁm| ogponyl, gng aLihg e is @ hydrogen
atGHC bR SRY of 11 HPXR, i€Y ChIBRUK Q6¥, and Ry, R, and Rs are each hydrogen

atoms. In some embodiments, the compounds above have one of the two positions at R is

an alkoxy carbonyl. In some embodiments, the compounds above have Rq as a methoxy
carbonyl. In some embodiments, the compounds above have the structure selected from the
group consisting of the structures of Formulae 1, V, T, IV, VI, VIL, VII, XI, XII, XTI,
XTIV, XV, XV?, XVI, XVII, XVIII, XIX, XX, XX, XXI’, XXI, XXII, XXIII, XXIV, XXV,
XXVI, XXVIIL, XXVII-A, XXVII-B, XXVII-C, XXVIII, XXVII-A, XXIX, XXIX-A, XXX,
XXXI, XXXI-A and XXXI-B and pharmaceutically acceptable salts and pro-drug esters



aryl, heteroaryl, aryl al koxy carbonyl, al koxy

carbonyl acyl, am no, am nocarbonyl, am nocarboyl oxy,
wai2oesw70@zi do, phenyl, hydroxy, al kylthio, aryPChius2005/002039

oxysul fonyl, carboxy, cyano, ester, - (CH2)n-NR R9,
thadekbxmnimamybodimcw mlxwmmﬂzmmsik abmdlaﬁaﬂm@matlwowdmula IL, and

i ncl udi.n ol 0 nat al, kyl enbodi nent s,
pb@ﬁ@?@“%aq]c%é é’&%’eﬁgag Q’E? ‘fh?fﬁ Stl%s tﬁ?r {’]Ee 5- posi ti on
and R at the 2-position are not identical, hi sone
enbodi nents there is the further proviso that if there
is an al kylami ne at RlL, or R2, tHen $here is at | east
one nonhydrogen substitution at S, Qr _there are at
| east 3 hal ogens in the_conbinati¢gn of” R3 and R4. In
some further enbodi ment¥ [
conpounds are not nodifi g
enbodi nents, the conpddnds=at R :
the five R3 are hydrogen atonﬁ’andHat | east two R4 are

hydr ogen atons, hi sone e %ﬁhﬁ? t he conpounds
above have at Ieast one of |ve R3 is a hal ogen

at onjoang] t han ke bRbEdiRGHtsdhetBpotsdsibevadaid ataemt two of the ten
het ero-atons, but do include the indole nitrogen hi
Rs ond Rembobilogent soms.hdn e@mp @mbaémméﬁa éhqﬁemep%lm b éb@ye have at least

one fiv at om ar Ie st..one
e e et 404 o0 it B BBt hafiPGunds above
ha{\)%eatqeﬁgﬂ%déf fabave Rjave RY allee@}ﬂénﬁé/\@toﬁfs tﬂlescfmé/ embBadiments, the
I's a hal ogen atom hi sonme enbodi nents, the conpounds

capnadh abeveabavieed deash thaeo pf th@eteﬁlReeaIFdSRn aregclelpfing piems. In some

nb nt
ehsen eSO L T B B TRBLDE eSO 15, BRI, s oromine
atbﬁlsa IH%eRe %%[Bo@fn‘i’éﬁ\ts e &&ﬁ‘l%unﬁﬁ 8b&fe B af 1048t BRed oF tBe ten R; and
chloride atom and RI, and R5 are each hydrogen

Ratwrisomiie asame enbodi rrents t he compounds above have

one the two positions_at R6 is_.an, al kox
e lsmo&a pedtie s rBaRHGS AhBV SHapET 1ol b Phirmaceutica
&E}%&ﬂ% @%fnbo&&neﬁ% %mgﬂhﬁ@@a{b%ve hBGe SPIRRMBABial agent. In
ve avet estructure sel ected fromthe group
scﬁmmanmdm@nts;‘the bhempounds aboesare in Fsolidulndtedgsags fokm. |V,
V, VIP, XlI, X, XPlI, XIV,xy, XV,.Xvi, . . . .
il 10001 i st eomesespeciey e method sy {rséting adpigrobigh infeckigy is provided.

T@%ﬁh@}@n&w g&%@g W gg: a)@ﬁ%% st f%l ofFormula I, and

pidtmacateslly sekpiyblacaspindipre dag) dserathdrepf:o- d r u g
estersthereof. In sone enbodi nents, the conpounds

above have the structure oé Fegmula , and
5 l

A \ / R4
S ot
N
Ri Ry
Formula I

[0019] A ring can include one or more additional hetero-atoms, such as
nitrogen, sulfur or oxygen; and can include a non-nitrogen hetero-atom, such as sulfur or

oxygen, in place of a nitrogen(s) in Formula I; each of a Ry, a Ry, five R3, five Ry, a Rs, and

-8-



pharmaceutically acceptable salts and pro-drug esters

thereof: Formula [0016] In sone enbodi nents, the
woanpoaeds above have at | east two of the ten RETAISZ00RA02039

are hal ogen atons. |In sone enbodi nents, the conpounds
twatRy & ihdependently selstted fioaethefgrotrecansisting OQm dy@ogeir atom, a halogen,

e T
Y PR 0, Rt L oS s

aogfhlemy]loﬂp, aﬂ]tylnsycathmnylovm, zeydbmybanlﬂmyk)xyx twlqaﬂcm,o@mdm]kenyl alkoxy,
aboye have Ieast tvvo thete Ry? gR4a
cyskasHior ai‘rbf e]:qr,o% B e FRTEOTY o 62 %’%oﬁﬂggnylacyl amino,

aBYELARY.E aﬁﬁn&cﬁ%ﬁ%&%@r ﬁﬁtr@f L, t]ﬁﬁ:nﬁe’ Ao R4 §ﬂ<§1th10 arylthio,

rom ne °at ons SOone aspects t he conmpoun

o@b@l\f@y%cﬁgmm cy@ho,aaﬁmhlaaiasmeuﬂﬂlaﬁ@ﬂ 1rmd1rqugpd>lyhaiogdmted alkyl, -CO-
t t h
Oé%ﬁﬁ%?@%’o:'ginaée CONKBonel oMt SLOt ol COORr, ~(CHa)e

N'Fg[gg%‘*gﬂ% g%/a?bﬁlé'g Ca{rﬁofycﬁ%g?ﬂlé gﬁ%#l 1?@2@?&%&% ﬂgfﬂ 1 to 6; each Ry, Rg

anfdi R Bl¥epdratelif setdctedntrom the groug ednsisting df@tﬁ}ddogbﬂmpcrm,slﬁo gen atom,
adm ni sterjng_a conpound havin tructure ?
mpno-gpkstiptied rm%)éﬁ@bsea}wfy oad&@]a‘?sgmtég SARPS gt %ﬁr & @M@g residues:

safRhRh Sl @er & RgamfF@% e(t-:{e %01%%keﬁ‘§lr WP Cé24 hfrg(?lm?id eacxl acyloxy,

one or e addi trona Suc oge

alﬁylbf(ytfarblihymy,g efyloxgtabedioxy) cytidelksl, m@ﬂlo!]kbm}dg elkoxy, cycloalkoxy,
hetero-atom such as sulfur or oxygen, in place
angil, t hetgenard) arraboryurabenyle alkoxt “cartenyl aalezammw ealr@ocarbonyl

argl}rn\éﬁqr? O%’r’ 6]1%0 Caozg&s Y\g)ll‘ﬁ%d %}Fdrgsgﬁ elggﬁtgﬂ)t ! }6/%1&1% e&&?lﬂfonyl carboxy,

cyadb O8N haldgddgar alk}’ilnlnalﬁkiﬁfgaﬂ)d{yﬂlalogmm@dﬁwﬂgﬂt atﬂsltnedl.bered ring, a 6-
pol y-substituted or unsubstituted variants of the
memibEisdiring, eresithieaionghareriat ed c1 c24 aI kyI

gg;?g@?ﬂf ZF@C%%‘%E?}@B ﬁ%% . §t legﬁ, yp% {/car t11§?¥!a R, the five Ry,

ﬁygﬂcpﬂ{ek}’\lfo &Y sipagtuseny lis agyki@sitic. C)lﬁ's@ﬂiek@mbedlﬂfeﬁfs, the two Rg
eteroaryl, arylal koxy carbonyl, al koxy carbo

subsfitiionaminesanveig , lansane eﬂnnim,dllrue@ts fiet fige ézma@d the five Rs
SLR)Ig‘[el{l],%iloflS Ql)éd:{sox etr?cl. k¥n gcprhg em%oéﬁmenlcs at least of the five R3 is a halogen

atom and at least one Ry is a halogen atom, and the indole rings do not include additional

hetero-atoms, but do include the indole nitrogen. In some embodiments, Rg is —(CHa),- and
Ro is <(CHy),-, and Rg and Ry are directly connected to each other so as to form a five
membered ring. In some embodiments, Rg is <(CH;),- and Ry is -(CHz),-, and Rg and Ry
are connected to each other via Ry, so as to form a six membered ring, and Ry is selected
from the group consisting of CH,, NH, O, and S. In some embodiments, one of the two Rg
is an alkoxy carbonyl, one of the Rg is a hydrogen atom, at least one of the five Rj is a
chloride atom, and R;, Ry, and Rs are each hydrogen atoms. In some embodiments, the
alkoxy carbonyl is a methoxy carbonyl. In some embodiments, the methods above further
comprise the steps of identifying a subject that would benefit from administration of an
antimicrobial agent, and performing the method on the subject. In some embodiments, the

microbial infection is an infection of at least one a gram positive bacterium. In some

9-



oxysul fonyl, carboxy, cyano, and hal ogenated al kyl

i ncl udi ng pol yhal ogenated al kyl, -CO 0-R 7, carbonyl
WOCEBRAM22 - CO- NRBR9, - (CH2) n- COOR7, - CO (CH 2) ReTOSENS/002039

- (CH2V NR R, ester, al koxycarbonyl, aryl oxycarbonyl,
erabodiments, the rictabgadrinfectoon ik anonBctiemohatRgast . geetald Viags. In some

S rately sel ect.ed. from t.he group copsjsting of . a
erﬂgg(ﬁwgﬁ, ﬁw.te Cr Ploﬁjé??%gfldﬁjanﬁﬂﬁfﬁ iqn, Bgf‘# fe&?tegl influenzae. In some
B iR HRS bty S 1B albdveltidRipoRhdd Mt haam A8ISselcohfpBunds can be used

roll ow ng residues: saturated Cl-C24 al kyl,
fartisating atectotial Bkttiahkenyl or C2- C24 al kynyl, acyl,

acyl al kyl oxycar bonyl oxy,. aryl oxycarhonyl.oxy, . .
cycl ﬁﬁﬁw , 5&;98? asekkhyetho 1o Hfﬁn FEapiR ,cﬂém provided. The
n@ﬁfoﬁr&%{ﬁﬂnses Akt a ¢Bi debha\?ﬁézgﬁm%fpgaé@t@%gom the group

am no, nocar ponyl ,” am nocar ooyl O nitro, azi

cquisistink of Fpdnabeyl, TRIKYIV, A,0V1, &Y IVIH] &, Bx KEUKIoRHL, X1V, XV, XV7,
car hox ano, and hal n vyl jncludin
XS SHA SGOllares. BIky X aXEL e A potilg S v, xxv, v,

ol . : _ | _
R, Y R RN RIS, POX LRl DO R, 01
Al ed KIXI-RAandRD), a plitdmbbeticaily RGeigalils salt bt RPpm-disig ester thereof. In

asymmetric. In sonme enbodi nents, the twg R6 o
sap smbpditneaits the eorapgmeasi & Siryeiurs SlsClertim s BEOUPt ¢amsisting of

' fy ubst-i tut I~0 e f1C
Pt R VRV TR KL R XXM RVIeRvIL, XV
Xing) Kopen) X, aax B ndxa XKaa XX INEXRG, XXVg X0aVQgexVal i VII-A, XX VII-
and the indole rings do not include additional

Bn&ef %Cﬁ?{gﬁéma Bt VEbA;] XSLEaE XN i 0881 EXatl Xegelnd, qud XXXI-B.
t is - S ] _
ana HEZRG B e 8Bt M nBite P odipoupfrriRondied sbove i

and are drrectTy connecte

pRvided. TRE Methdd dEnprRRD %’fcﬁﬁn%l'fg@in NPSEIQTES eftaodilfies)tadd recovering
R8 is - (CH2)2- and Ris -( )2-, and R8 and RO are

thecromansuad of Jowaun Idiere the caltRe.0 s some engborlinents, the ymethod further

nenber ring,..and. Rl is selected,frgmthe.grqu
cBaE i leB ot g SReREGRTLERY AR L BiRh Raprpte.  some
ciiB&diffentsh@ie ki1 FRonfoudd il kpouaaddbanpkd abse. of the R6

is a hydrogen atom at |east one of the five R3 is a

chl of0038] at ohy wahbe RppreqateddydnRDIakdl waibh anty it seyen embodiments,

atons. I n sone enbodi nents, .the al.kox arbonyl .is a.. .
B PP RPN (UG gy REAT TR Pt sruRent” Likewise, i
sERO¥RLHIRIAR! afP HPfHeS&n{fﬂaﬁn&t &P%e Afsciddeleiddd Gad also be useful in

subj ect that would benefit fromadm nistration of an

and of themselves.

[0024] Disclosed methods can also include steps of obtaining and purifying the
above-compound as described in further detail herein. Semi-synthetic and synthetic
methods are also disclosed.

[0025] In some aspects, a use of a compound having the structure of Formula I

in the manufacture of a medicament for treating a microbial infection is provided:

-10-



antim crobial agent, and perform ng the nethod on the
subject. In sone enbodi nents, the mcrobial infection
wo0@m7intecti on of at | east one a gram positi PET/US2005/002039

bacterium i sonmeenbodi nents, the mcrobial infection
is an infection of at |east R, Faecalis-Yans. In sone
enmbodi ments, the m crobi al i nfeltion is an infection

of at least H. influenZde. hi \ & nments, any of
t he above conpounds or tke osed conpounds
can be used for treating Tf ection. [0021]

i nfection is provided. The hodcorrpr| ses
admi ni stering a conpound having a"3tructure sel ected

fromthe group consisting of Formula I, , I, IV, V, VI,
VI, VL, 10X X XE, X, phliia X Vs XV, XV, xvi,
XVEi, XVELi, Xi X, xi X", XX, XXi, xxXr, XXil,XXIIl, XXGV,

XXV, [002¢] , XXViihg ofVinelude 06V oP- IBoreXX&ﬁiﬁoﬁal Nofofto- é??oms such as
XXVIP-A, XXX, XX X-A, XXX, XXXI, XXXI A, and XXXI -

nameaa) sulfup Rk O ¥EsS: et 51 Pehide dpRonpnEoge hetgro-gipm, such as sulfur or
sleer f; ,

OB S o5y PP ETAS TS, e

twORSg lissindegendénthosetacted frorh thd Soup/tonsibtiny of \dIHyHrogb%,ato}h a sugar, an
X, XII XU, XEV, XV, XV, XVI, XVII, XVIII,

Eyga y}()(nowpubsmwd PRYY- qubst)@(tem or g@gpb,stltm va.xy@yp ‘of the following

SR s B0 Bl o o ks R i, vt
aSaeEey, aslﬂtﬂbt)@caraorg&d)lwda@fox baiylaxys ossRsaNd/l descloalkedyl, alkoxy,

above is provid The net conprises growi ng strain

cygtsaep4 5 ary, ah@telromnl,e alﬁlﬁlkomc@@@pnhlg ehexy orpghipntlagyl, amino,
am‘i) oﬂgrg%%;%l fy elirrfoé%rg %ﬁ) % ﬁgrRr s’olhg?rn g’ glkﬁthlo arylthio,

oﬁdeil!Ibﬁle OATBOKY) @yaibalaﬁ@ h@lbg&ia&:dl ﬂﬁyallﬁclnalhgqioeylﬁlog@@m alkyl, -CO-
enbodi nents, the S|ngle conmpound is a co

MR osirban SESe Ryt 6OBETRSD o CHIE CloRr ot Ot CHoyC@RRr, ~(CHo)

NisBo iR By SRS Ay e it g0 B coch R Rs

ahd R@‘isl%@braté}y kE18EtSE fromths %ﬁﬁl pebheidifest $ hydYerPatot) ﬁalo gen atom,
conpounds of  the discl ose t hods can also e use

momoanblstmﬁted,heqlsfeﬂubetguteflOﬁzm]lsubstguledsman@t hbdke cfaprmg residues:
se%ura?ed %C (lfl ]13<y ?pu%s%ua?e%t @2 ga]l?enyl R’ bf— 24 gcllkynyl, 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, a 5-membered ring, a 6-
membered ring, or combination thereof.

[0027] In some embodiments, at least one of the R, Ry, the five R, the five Ry,
Rs, and the two R substitutions is asymmetric. In some embodiments, the two Rg
substitutions are asymmetric. In some embodiments, Rg is (CHz)2- and Ry is —(CH,),-, Rs
and Ry are directly connected to each other so as to form a five membered ring. In some

embodiments, Rg is —=(CHb»);- and Ry is -(CH;),-, Rg and Ry are connected to each other via
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above-conpound as described in further detail herein.
Sem -synthetic and synthetic nethods are al so
wdizeaslogere. [ 0025] In sonme aspects, a use of aPcomsewsdo2039
having the structure of Formula |I in the manufacture
Rmfsoaasrtecfpnameenx nfeprberederang, Ryo as salentesbfram thafgeeum emsisng of CH,
Vld g Formula I [0026] A ring can include one or
ltlonal het er o- at oms, such as nitrogen, sulfur
Or Ofﬁogﬁﬁi 3R LofRNaspB&b,ugl RopOQ RIS 4B stedt@leOofaF @ffula T as a
such as 'sul fur or oxygen, in place of a nitrogen(s) in
mbdicamés i$ prosated: of a R, a R2, five R3, five R4, a R,
and two R6 is independently selected fromthe group
consi sting of a hydrogen akgang sugar, an am noal kyl ,
nono- substituted, poly-sub tﬁted or unsubstituted
variants of the foIIo»k sakurated Cl1-C 4
al kyl, unsaturated C2- C24 al kynyl ,
acyl, acyl oxy, al kyl oxyrg
aryloxycarbonyloxy, Cyda o-lk ! /,Ikenyl, al koxy,
cycl oal koxy, aryl, heteroaryl, ahyl oxy carbonyl,
al koxy carbonylacyl, am no, Ranlnagarbonyl
am nocar boyl oxy, nitro, azido, phenyl, hydroxy,
al kylthio, arylthio, oxysulfonyl, carboxy, cyano, and
hal ogenat ed al kyl i ncl udi ng pol yhal ogenat ed al kyl
-CO 0-R 7, carbonyl - NR8R9,
- (CH2) n- COOR7, -CO (CH 2)n%ﬁgﬂ1‘\’tﬁo- (CH2) n- NR8R9,
est e[ooz% koxy cand Qam | incridy ! sney eardomry hddiamshl Nhéteroafoms, such as
integer froml to 6, each R7, R8 and RO is separately
nigrepers tsatfur pvaxyges; g gipi ehgp @tliqaﬂgmtrpg%n hsferootien athrﬁS sulfur or

hal t i tut b
oSS 00a aRsary 4 brinEieaPr ol R T Re MG EG, e R a R, and
Wﬁﬁkgﬁhﬁébeﬁael%eiﬂc{ﬁw fronyl RiadrbiiRt Qfkistaz 624 @h}‘@?&y htoBI, a sugar, an
al’kynyl ;| acyl, acyl oxy, al kyloxycarbon

aralrybhbwy ceomBaYistRyed, ppbF wbrsﬂktyted arywisobstivetng Ivan@ntk @fqﬁhe following

cl oal kox er.oar a K car
regbsy S in O S Mg G o iy BF Gy alloymy, acyl
dngB Cﬁ‘ﬂ(%&&/&%‘b/ony[ﬁﬁyr 0 f%?{}r on?fhﬁ(@'}’l cycDatiyPX ¥ycloalkenyl, alkoxy,

thi o, arylthio, oxysulfonyl, carboxy, cyano, an
cymkbadwlgeqyat eryl,al kqtbroalryi‘,l Ly lalropypl ybnévboglena&e&y aICRl;HOllylaCyl amino,

menber ed.

d rin onbi nat
S HOFBBPTIT] GBI Ro NG BBttt Bl FEGESpiSgpo, arvihio,
ot RE1Ry, Bﬁ'boi};] @ydrlo! 8ndBaloHatddl ARy1Rfeluding polyhalogenated alkyl, -CO-

O-R;, carbonyl -CCO-R;, -CO-NRgRy, -(CH),-COOR7, -CO-(CHz),-COOR7, —(CHz)n-
NRgRo, ester, alkoxycarbonyl, aryloxycarbonyl, and n is an integer from 1 to 6; each Ry, Rg

and Ry is separately selected from the group consisting of a hydrogen atom, halogen atom,
mono-substituted, poly-substituted or unsubstituted variants of the following residues:
saturated C;-Cp4 alkyl, unsaturated C,-Cps alkenyl or C,-C,s4 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, a 5-membered ring, a 6-

membered ring, or combination thereof.
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R, and the two R6 substitutions is asymmetric. In
some enbodi nents, the two R6 substitutions are
wagyismetnec. | n sonme enbodi nents, R is - (CH2)ReTas200R802039
is - (CH2)2-, R8 and RO are directly connected to each
ot her[0830]as tQshéroembedimients mekabdbér swthddapf treatingran individual using
enbodi nents, R8 is - (CH2)2- and.RO is - .(. 2-, R8 .
cSHases R Lo AdoTea oGP A4S RoBRaRL oy R 15 ThCodrgponds disclosed
He®in @ six nmenbered ring, R10 is selected fromthe
group consisting of CH2, NH, O, and S. [0028] In sone
aspects, a conpound having the structure of Fornula I
as a nedicanment is provided: Fornmula |I [0029] A ring
can include one or mBeik€Daslliptivnoathembwin@sat ons, such
as nitrogen, sulfur or oxygen; and can include a.
non- ni0P3Hgen Thetasewnpaymg gwmgaévmeh pgrinenrpRipg dm and form part of

tgla ?ﬁ%;@%ﬁ%{‘ lil‘EF{re? eﬁ&%&%tgic[égggé)ﬁnygeﬁ% elaggé\i%egis RinG pre@ent invention.

TaRaReRdentthy rsab@atedf filid BpddifcalbAU he§ 0RS i BEdnido0ferde to explain
hydrogen atom a sugar, an am noal ky

mrofered uinsies plimekiingsettyin sompeimdstes theoinveriivntis thasgoéekilled in the art.
v%{%i $nts of the follow ng residues: saturated Cl-C24

IR TaWiRESAt ur at ed C2- C24 al kenyl or C2-C24 al kynyl ,

acyl , [088y] ox¥rIGal ¥ pieXuaa N ¥hidKtograph of a compound of the invention,
aryl oxycar bonyl oxy, cycl oal kyl, cycloal kenyl, "al koxy,
shpwingathk orsipusgpophts ofitesananydtrucansd. al koxy car bonyl

o Kogag8] PO . BILDONADSERRN Ly ccin compounas of i

: hi 1By P ar boxy, cyano, and
lﬁ{éﬁié%h aS? g%l a?ohgfwb?‘ﬁ%%g%ﬁét&g% bﬁt%?'l@ggenat ed al kyl,

-CO [0oRd]7, dAGbRAkEpicG@R RY NMKGEpEdRa8R00f the compound of Formula XI.
- (CH2) n- COOR7, - CO- (CH2) n- CQORZ, .- (CH2) n- NR R9,
est er[,) 03Pk ox yFdGr Q@né‘?@“%\rt@ﬁ ﬁ@bﬁ?ﬁ?ﬁua’aﬂ%ﬂﬁ gagupgynd of Formula

Yfifeger from1l to 6; each R7, R8 and R9 is separately
sel'ected fromthe group consisting of a hydrogen atom

hal og@036) OMFIGDBG- depicts itheit EANMBOkpecaulnstf thet @onmund of Formula
unsubstituted variants of the follow ng residues:

XBf-urated C1-C24 al kyl, unsaturated C2-C24 al kenyl or

C2-C2 nylgr~a (W) Q" r I

aryl o@?é@bo%ﬁbéy d%pséé[ 3@ k@l%%ﬁ%ﬁﬁ%e%s% ‘g‘f%%"%?fi of Formula
xyel oal koxy, aryl, heteroaryl, arylal koxy carbonyl,

al koxy car bonPyI acg , anino, am nocar bonyl,
%038] IG. 3E depicts the 'H NMR spectrum of the compound of Formula

XVL

[0039] FIG. 3F depicts the "H NMR spectrum of the compound of Formula

XVIL

[0040] FIG. 3G depicts the "H NMR spectrum of the compound of Formula
XVIIL

[0041] FIG. 3H depicts the "H NMR spectrum of the compound of Formula XX.

[0042] FIG. 31 depicts the "H NMR spectrum of the compound of Formula
XXII.

[0043] FIG. 3] depicts the "H NMR spectrum of the compound of Formula
XXIII.
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am nocar boyl oxy, nitro, azido, phenyl, hydroxy,

al kyl thio, arylthio, oxysul fonyl, carboxy, cyano, and
woabsgesaeed al kyl including pol yhal ogenat ed aP&yluS2@5/002039

5-nmenbered ring, a 6- nenbered ring, or conbination

t her g4] 003AG. Gmeileple‘mﬁhdl HeNMR rspecituan tof the tompeunslf of Formula

treating an individual using certain conpounds

'$cl osed herein and conpositions conprising the
conp [ e 1 [
o RSP | 00T} 7 SeRa g TN gpschl BT oGl of Fomla

XRHCorporated in and formpart of the specification,

merely illustrate certain preferred enbodi nents of the

o1 e BH6] ny e GV CrOsn My Eor AR (S PR o FOBPORor Formula
X§ﬁﬂ$if|cat|on they are neant to serve to explain

preferred nodes of making certain conpounds of the

i nvepao4gn t oFtchasdpirts wliérhé-gthviolviigNegishi.cobplingueactions.

drawi ngs: [0032] FIG 1 depicts an HPLC chr omat ogr aph

of "a conpoundpgfiltdBedcRPEOA bPihe PREEMENBmMbBEInALS OUS

poi nts of the various structures. [0033] FIG 2A-E

depi §@048he UNusipees refesercts eer cied hemmpoufibls referenpes cited herein,

SR SR -
nﬁﬁgﬂ%ﬂﬂfietffntg ﬂ?%&l%ﬁtl&l@ 0@134 dé'_ﬂrﬁfﬁorﬁ%rgﬁﬁé&fl&eﬁl@e ddhtrolling over
specttum o e conmpoun Formila xm [O

arfst @nfﬁ&urge@ﬁmmns Hend tdfédbiRes p&uotpomatecbby rdfeemmrp 0 u n d of

Formul a xrv. O 7] FIG 3D depicts the 1H N
specl$Q4 of E ofipbdhe mvieBtioR glude: blftc?es%g?t fpiged @Eprowdmg

S 3, B, W L P v

iglotgp opyicble dndr rablags thereof, and to providing a method for producing

pharmaceutically acceptable antimicrobial 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 infectious diseases, particularly
human infectious diseases, particularly those caused by microbes, comprising 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.
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XVP. [0040] FIG 3G depicts the 1H NVR spectrum of the

conpound of Formula xvm [0041] FIG 3H depicts the 1H
wolebbsgpecer um of the conpound of Fornula XX [ 8022]52005/002039

FIG 31 depicts the 1H NVR spectrum of the conpound of

For mj0@saxXP. The 6hBddiklefiis p3dvide poropaurtds,eandihethiRls of producing a class

spectrum of the conpound of Fornul a 44] FIG 3K
OE%WE?@ldtsh\é(hTﬁnNhﬁc%B%‘{l}dé ATCOEPHeRAt %ﬁ%g%%fﬁﬁﬂ For mul a

XXI'V. [0045] FIG 3L depicts the 1H NVR spectrum of

the conpound of Fornula XXV. [0046] FIG 3Mdepicts

the 1H NMR spectrum of the ggnp&and of Fornula XXVI.

[0047] FIG 4 depicts schenme-1>iNgvol vi ng Negi shi

coupling reactions. DetRa 3 R,0f the

Preferred Enbodi nents [0 ef erences are

cited herein. The referehges & y yej n, including

the U S. patents cited hes

consi dered incorporated by rererente in their entirety

into this specification. The Refifati ons provided

herein are controlling overFamyul@ban icting

definitiaqn onlr ferences in d b f .

[ 0adpbHinoaheelosd EHEbTuE AT Eie SHOPHRe! BadbaRd ormula L In
c@x?gunl fihd eﬁt@ 1 H]é%@ @@ntgingr%hg‘?ﬁi théfe AdW@idNaERBEeA 4t8fhs and can
of conpoun inclu g novel conpounds, I ncl uding

itdlsden ﬁﬁﬂtherplwtd&ro#aﬁsnan(jalmaifdgs nitreer@)., Thadingostructure can be freely

provi di ng a nethod f produci ng phar mace t|c I
sptisWed KIceordns 19 @Fo%ﬂlélm si1f AT P %gchment only the

gafqﬁﬂ%&gﬁglﬁy Gfithd gl dl% k &ré Qlﬂgﬁt%&éd %g§o¢@ hglBid ¥lsHtutions are

ereln he co npoun and elr
aﬂ@ﬁ@&atlves are anong the actlve ingredients in these

conposi tions. O her enbodi nent
[0052] In certain embodlments the substitution(s) to R;-R¢ can include the

substitution of a hydrogen atom, halogen atom, mono-substituted, poly-substituted or
unsubstituted variants of the following residues: saturated C;-Cy4 alkyl, unsaturated C,-Coy
alkenyl or C,-Cyq 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 can also include ester, alkoxycarbonyl, aryloxycarbonyl,
carbonyl -CCO-R7, -(CH;),~-COORj7, -CO-(CH,),-COORy, amide, alkylamine, sugar, -CO-
O-R;, and carbonyl -CCO-R;, wherein R; is selected from a hydrogen atom, a halogen
atom, and saturated Ci-Cy4 alkyl, unsaturated C;-C4 alkenyl, cycloalkyl, cycloalkenyl,
alkoxy, cycloalkoxy, aryl, substituted aryl, heteroaryl, substituted heteroaryl, amino,
substituted amino, nitro, azido, substituted nitro, phenyl, substituted phenyl groups, and the
like. It certain preferred embodiments, Ry at the 5- position and R at the 2- position are not
identical esters or identical carboxylic acid groups, if all R3 and R4 are either hydrogen or
hydroxy, or alternatively R¢ at the 5-position and Re at the 2-position are not identical if all
R and Ry are either hydrogen or hydroxy, or alternatively, R at the 5- position and Re at

the 2- position are not identical.
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relate to providing novel conmpounds not obtainabl e by

currently avail abl e net hods. Furthernore, enbodi nents
woeb@togore et hods of treating infectious di SeR6EAS2005/002039

particul arly human i nfectious di seases, particularly

t hos¢0@38]s ed Ibyome enbodanertgrprides RGGOHNBsRY) epe dfcluded as a possible

adm ni ste) ring an effective anmount of a nenber of a

sEPHERHR(S oW Ic B B FR1ES embadispentsy therasdide b substigient an Rs only. In
sbihet BELGR Blcén don AN PELHods fdem?llférg Grang 195‘%1[ ntgre%uﬁ 1des on the

conpounds stl osed her ei n, hot necessarily In

oenimwtmmstpﬁnd Re. ReamhRo) aaneb\et ireieperidenite seibo;ted:tﬁronea hydrogen,
are rret.%?OSO The enbodi nents provi de conpounds,. an

speredS qel%du@a%at%fi El-hs gl @ﬂylea?}f@élwéscycmﬁ&eeylnhydwy, alkoxy,

SBRERISS e LARUGHATI, PSR Syl o, s, an

shhﬂltﬂbﬁ\pheﬂfyl rgmupa IIn shﬂne @afbodinienty)RQhd®3tcan behelected from a list of
ring@ contai ns_one or nore additional hetero-atons
PRsY eﬁﬁbfftﬁwr%@r%otﬁh some, enbpdmentsnNReRp¢ospriisss aging. That is, when

DURPRARG kTR R S PR CBRE Y

fomh @ ProefeemerBeihing toBsther Wifh ¥hetNQtone GhE@RASR ) is selected from CH,,
explicitly identified as R1-R6 are substituted,

MLt @engiS- mul tipl e substitutions are all owed. [0052] hi

iC ﬁ(r::: ﬁg@&ﬁ grb 8%1{1 tni? u]%[]I 8%18 U b%s tlhié ;él'(:lﬁs E&HQS ait %]%%lgglgé% ﬁugars such as

sﬂbﬁﬂﬁtemourﬁsw@ﬁitm%&lt 8dnoP Y -0cr Ytf-bdcohLilie®or amino sugars. In some
unsubstituted variants of the foll ow ng residues:

eshodimaerdsl vdenCharesis loysugan ke Reead &d sapstigrentawidkmgludgrat least three

TRy B O P b R ebise Rbatacid R I RE Ry RRgi o Formula T that

@ Chemlk arsa{)]y |sub§31@£t§d Qe | grodpsy bddhk 8X Y(CRHRODOR,, co- (CHy),-
al koxy carbonyl acyl, am no,” am nocar bonyl ,

%@R@@&Ilb@qlkyix(y(CHy)ﬁ-ﬁBgRak puisgltsphemof. | Inh‘@ndseoeogamples, n is an integer

R PR G S D (R R A o

can gpess)i nChydge e8bEAimeAL, Hﬁé()iﬁtﬁ{lfé%ﬁﬂl com%)nses an7y bis-indole pyrrole.
aryloxycarbonyl, car bonyl -CCO- R

IH@@féM)Emb@@mﬁtS amy défheadblyé &“dJSﬁB%tIOBSJgBFQrmm 2@ aRy of positions
Iﬁy%(ra ggee%%rg{%&ﬁa g‘d.ﬁg]\%oggqfer\f@de rére}llbgdllgenltss vghed e‘i{t %5 are rThowed to be

substituted with any of the above mentioned possible substitutions, each R¢ is separately

selected from the group consisting of an alkoxy carbonyl and a carboxyl group. In
preferred embodiments, the two Rg¢ are two methoxy carbonyls. In other preferred
embodiments, Rg is a single methoxy carbonyl. In another embodiment, R¢ is two
carboxyls. In preferred embodiments, R is a single carboxyl group.

[0056] In one embodiment, the general class of bis-indole pyrroles and analogs
of bis-indole pyrroles include substitution(s) in R;, Ry, Rs, R4, and Rs that can,
independently, be any of the previously mentioned substitutions, including multiple
substitutions where permissible, with the proviso that substitution(s) in Re are limited to
asymmetric substitutions. In other words, the substitution at position 2 and position 5 of
the pyrrole cannot be the same. In a more preferred embodiment, the asymmetric

substitution comprises an alkoxy carbonyl. In an even more preferred substitution, the
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atom and saturated Cl-C24 al kyl, unsaturated Cl-C24
al kenyl, cycl oal kyl, cycl oal kenyl, al koxy,
woyalsgpadkoxy, aryl, substituted aryl, heteroar pCT/US2005/002039
substituted heteroaryl, amino, substituted amn no,
alfioky @artenytds leoaleslt att posiiomi2t o theppymyle ringubdi iat witeore preferred
bR s bR 1 S Bkl 985 SR ambociment, e
sREktAN .2 1TE 19t is@%@ i &%o@ﬁt s A altd8Mv Bnbodiment, while the
carboxylic acid groups, 1f all R3 and R4 are either
sthstituipan inRhydrady linnkedatot asymandtsie [sybsi@itmns,t there cannot be a bond
5-position and R6 at the 2-position are not i en%i .al
betvegp Pofiion FyoRihee Bidplesr TRl YERMYF PR eerk fmbgdiment, the base
| : \d HiRrdR i€ty noted by th
ST FochlG, R STy SRy nord by
spafbeleR {(RLCO- NRsR ) are included as a possible

substituti onﬁ;) to R1-R6.. I n sone enpodi nents, _the
am dd0¥]a slibenpthgle pmbsdimgtospitiitioney i@ Ri, Rz, Rs, and Re can,

. ' t there | ' t a . :
RO B, BOPDL O B0, A SRR g i
st tfions Gatierd @einnida prn eheifle | sybsthigai(§oinf RomdARh ydmpeied at least one

saturated Cl1-C6 al kyl, unsaturated Cl-C6_al kenyl,
halpepp ahk%qthqgmmm@ﬁyme q@wp@ki)ydrggqpogpp:stltutmns in R; and Ry are Cl

oA AP A s B8 Yo st o o

pOSiALRSS ahd 656MEe | KBElE DosiBoAndofREe patoleds 98 latiekedarbonyl. In
froma |list of possible substituents for R7. In sone

onerbwdpdisrens thaRgrttuiions in Be n¢ Re iarrpasymmetri¢ subsiijéigns comprising at

By RS 8RR BB 4 Bty g, Bt s
fricO HIE tHeedudetititiBa(s) RoRIdRR fMbrhRhd oFthawgehs ikiliding Cl, F,

S%lpg@i% sel ected flrolr_nﬂ(g—ﬂ, NH, O and Sgﬁ)fl 054] ﬁﬁﬂﬁ, 1.ng

Beeandal. nlreantselerrasphostimpnt, whie tha sbstition 1Rpymipegiricndleddentity of the

ugar,s, such, as bsti t.uted or unsubstit ut ed .0-
ARG G IRINR GESET BrehBtida bt f effiifiens, Rs can be a
Ce e ARG Bion W 81 tH RIS %n?, SHUHER, dahieeRB FaitemR4 position 5 of the
substituents will include at |east three hal ogens. In.
iglohy @ odiuntber, SR 1 RR2caanke RBnmetict ¢reagymingetric substitutions on the
.Iifﬁ)gstituents in Formula | that can include sugars or
HEQ0Sti tuted al kyl groups such as - (CH2)n- COORY,
- CO- (6848 n- R Mmeramivdamhdny] at (easf &lé?&ﬂ%hé\lﬂﬁy%ﬁﬂuﬁ@ﬁ(s% at Ry and/or Ry
salts thereof. In these exanples, n is an integer from
cOmpts® anbhalfgen sitael| sot &d fsr em dsmnpogsi HubstRytion. In a preferred

substituent. scri bed.above. . .
em%oaltment, vghje gteleast one of ﬁ_o, and%r R4 comprises a halogen atom, Rs comprises an

asymmetrical acyl group with optional additional substitutions on it. In another preferred
embodiment, while at least one of R; and/or R4 comprises a halogen, R¢ comprises a
carboxyl group. In another preferred embodiment, while at least one of Rz and/or Ry
comprises a halogen, Rg comprises an alkoxy carbonyl. In one embodiment, in the previous
compounds, R;, Ry, and Rs are preferably hydrogen atoms.

[0059] Numbering conventions for each of the rings is as follows. For
substitutions to the pyrrole, the nitrogen is position 1, while the first carbon in a clockwise
rotation (as the molecule is shown in formula I) is position 2; thus, the carbon to the left of

the nitrogen, as shown in Formula I, is position 5. For substitutions to the indole on the
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[ 0055] In one enbodi nent, the antim crobial conprises
any bis-indole pyrrole. In preferred enbodi nents, any
wofhodsheomabove substitutions to Fornula | at anpCofus2005/002039
positions RL-R6 are contenplated. In preferred _
rightsidé € Hesstruatiré élsﬂay%lraF@*naﬂa bulesinitrogéreissposiiont1it while the first
any .of t.he .abaqve tiLo 0ssi bl e . .. , .. ,
cihE if L pipease deiiions WG LEJETIP 8F Shecetuss, scpasitsm 3 nePosition 3
FORRUR BASihi (A8 Hfrddé) ﬁ‘llekﬁBS(Y GRAIORORY 32> aR¢hiR ﬁl@rllfé%(ﬂl carbons are
group, hi preferred enmbodi ments, the two R6 are
nnmbhmdyﬂ: dé; leaviyg she last Girer 793y wfwh rfednseabodt WﬁhBa Hﬁe numbering

is a e y car bonyl . hi_ another enbodi
f%éh?gn Ibﬁgﬁagi;s is PIFLIE.SRESNt dhe THIBRFEInGSE I ¢ R%cweg clockwise

dakage a§ atﬁ@ W!&cu@ o Qhov([;1 B2 Grnbtita Qnﬁo n'gi%dx'u% dn, 1¥N& carbon 727,
general class of |s i ndol'e pyrroles and anal gs of

Wihesr nefmielioe ipyrade kes partichilad pyselbsthe t°1it syarto$ maiyrbe Bk ¢ludil, as it is not
R3, R4, and R that can, independently, be any of the
requiretl 38 & SACFRBA% i oned substitutions including nultiple

substy ion t A8,

su bsa?qét?ﬁ [ on%l %%ﬁ{e? are elﬁllt %‘fec%ﬁfg%ﬁgsﬂ%rgngg%ﬁh%e 5 ula I
substitutions. In other words, the substitution at

position 2 and position 5 of the pyrrol e cannot be the

sane, hi a nore preferred enbodi meqgt 4 the asymretric
substitution conprises an al koxy\ cgrbdnyl. hi an even

more preferred substitut®l t heal koxy carbonyl is

| ocated at position 2 of ‘ In a yet

nore preferred enbodi memt’ \tHe 4 Fbonyl is a

met hoxy carbonyl. In an alternaiveyenbodi ment, the
substitution at R6 is a single carboxyl. In an

alternative enbodi nent, while the substitutions in R6

are only Iinited t o asymmetFarmudulbsti tutions, there

cann a bet ween p Siti on of the two
i ndoﬁ@@‘fu n 'gGéPﬁ“WBP%dB E?%‘P‘%% » 8Rd sHhereppoynds in which one or

Dgﬁ?qre@(';el%t%ﬁ %I??Segfgg@%& p'i qul dt) n%ijga%dloge%e syr’r‘ob@(fr example, the

c&ﬁp&@ds[ﬁOBGﬂndlam Hhol\heVI é%ﬁo&ﬁﬂi{;em,,XHubﬁm XV KM,SXV’ XVI, and
in Rl, R, R5 can, independently. be _an

WIQ e e is6r) bt BHEHBPLGoGRYY ' HBH dalong: stom is cithe o
Ehé Bk & b%m%ltelatt j %P%ér/]%lgéﬁieﬁ g@gbﬁg% chatern easlfueformula 1s preserved.

stitution

Thalcog@Bund of Hdsmﬁtﬁeﬂ keastogholeetlar férhmil06f € ICKN#D0ged a molecular
substitutions in R3 and R4 are C

weight of 458.73478.
[0062] In another embodiment, the compound has the structure of Formula IIT:
H 0
N
O/
Cl / c
O o
N N
H
Formula ITT

[0063] The compound of Formula III has a molecular formula of

C22H15C1LN30,, and a molecular weight of 424.28975.
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atons. In another enbodi nent, R3 represents
substitutions of two chloride atons at positions 5 and
we 20f5/00622i ndol yl, while position 2 of the pyrPOTAIS2®5/002039
an al koxy carbonyl. hi one enbodi nent, the
Subsf0G64] i onk dnottes embddiRdnartke esyporeidrhas the structure of Formula IV:
substitutions conprising at IeastHone hal ogen at om hi
anot her enbodi ment, the substitutjons at R3 and R4 are
symetric, but the substitution(§§ i s selected from
the group of hal ogens, i#cluding—€/, F, Br
anot her enbodi ment, whil eythe s Wl gNe
symetric, the identitﬁ of e g
indolyl is different. For &Xanp e,
embodi nent, R3 can be a C atof at Bosition 5 of the
i ndolyl ring, while R4 can HeemsladVat om at position 5

of t indol ring. Further nd_R4

oyrmbad or Fhe Girmdowt S ERRRILTY MBhe 1S e Wi of ConttCLN,
alPPBlledularangbitasr 4ephagynent, at | east one of the
substitution(s) at R3 and/or R4 conprises a hal ogen

at onf@Of6] R6 Insarmithex sybrdinnént.dhe sempeund ek dre siucture of Formula VI:
preferred enbodi nent, while af, |egst gne of R3 and/or

R4 conprises a hal ogen atom R6 cnprjses an

asymmetrical acyl group w thgOp | ong gddi tiona
substitutions on it. In @nother preferred gmbodi ment,

whil e at | east one of R3 3 0 opp rSes a

hal ogen, R6 conprises a ca (o]¥] s I anot her

preferred enbodi nent, while a;éieasﬂ oné of R3 and/or

R4 conprises a hal ogen, R6 co i se$l an al koxy

carbonyl. hi one enbodinent, in the previous

conpounds, Rl, R2, and R ar fer abl y hydrogen

atons. [0059] Nunbering co#%gﬁ@?%ﬁg for each of the

ri ngpooay]as fTht ! esmpomad sfibFbintulhi 6/s Has tahempleculat eformula of
the nitrogen is position 1, while the first carbon in

CastotebRiaPscnd graplesar weighhef 441 30UPe is shown in

for ) i 0S4 L ; r .
of ¢ FRSRIY - o LBy oBfbslinn et e b PR R Brdlife b dmuta v
For substitutions to the indole on theright side of

the structure displayed in Fornul a4l, ¢he nitrogen is
position 1', while the first carbom i a clockw se

direction, with the indole as th % is position

2'. Position 3" forns a Wnd. wt Ne pyrratie, the

next carbon is 3a', while | c@ar bons are

nunbered 4'-7', leaving th N ;
fornms a bond with 3a'. The numbgyingy

Formula VII
[0069] The compound of Formula VI has a molecular formula of

C,1H;3C1,N30,, and a molecular weight of 410.26266.
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for the indole on the left side is simlar, except the

nunbering goes in the counter clockw se direction, as
woheosrmaoeeul e is shown in formula I, fromthe RCTAUSY®E/002039

1", to carbon 7a". Wen reference is made to a

par t [00@0hr plpranother embediment,sherbahporg Hae theatiugtieelof Begmula VIIL:

it is not required as a refereg ce, [ 0060] In another

enbodi nent, the conpound has tjhe ﬁtruture of Formul a

Formula [0061] For the cpapouqd »f \H

substituent of one or noreé
t he conpounds of Fornul ae , X, X
XIP, XIV, XV, XV, XVI, and XVP)Nthe Njos¥ti ons(s) of

t he hal ogen aton(s) (espeC|aIIyH|f tthat hal ogen at om
is either a chlorine or a brom ne aton) can be
nodi fi ed, provided the nol rmula i s preserved.
The conpound of Fornula has a nolecular fornula of C

2H1AQO3MPO2, arthea competnd aof Woighila OfI458 734d8lecular formula of
[0062] In another enbodi nent, the conpound has the

CothidiNis@sand Pdﬁ‘?ﬂﬁ@éall ‘ErlgPWB@F 2fRél.compound of
F 1501 2N3
T RN o A

enbodi nent, the corrpound has the structure of Fornula
I'V: Formula IV [0065] The conpound of Formula IV has a

nmol ecul ar formula O C20HnC 4N3, and a nol ecul ar
wei ght of 435.14277. [0066] lo anatheo enbodi nent, the

conpound has the structure of Fornmul a Vi
[ 0067] The conpound of Fornu®a )as ‘@l ecul ar
formul a of C24H17C 2N3O4, _ ar wei ght of

482.32679. [0068] hi anot
has the structure of For

Formula IX

[0073] The compound of Formula IX has a molecular formula of
Cp4H19N304, and a molecular weight of 413.43673.
[0074] In another embodiment, the compound has the structure of Formula X:

H
N

/4
O ) /N O
H H

Formula X
[0075] The compound of Formula X has a molecular formula of CyoH;5N3,
and a molecular weight of 297.36265.

-20-



[0069] The conpound of Formula V has a nol ecul ar

formula of C21H13C | 2N3Q2, and a nol ecul ar wei ght of
wa200526@36. [ 0070] I n anot her enbodi ment, the ceaopwsz®s/002039

has the structure of Formula VLI: Formula VPI [0071]

The B76duUNd Tobndbemamtzdithénthtis campolied bistthe fovetuie af Gormula XT:

C22H13C 2N3O4, and a nol ecul ar wei ght of 454.27261.

[0072] In another enbodi nent, the conpound has the

structure of Formula I X: Formula DC [0073] The

conmpound of Formula I X has a nol ecul ar formul a of C24H

N3O-1., and a nol ecul ar wei ght @f 4H3.483673. [0074] In

anot her enbodi nent, the conpau '4‘ N\t He structure

of Formul a X: For nul a X [0075] She '

X has a nol ecul ar formul a of

wei ght of 297.36265.[0076] | i ment, the
conmpound has the structure o ormul a Xl

[0077] The conpound of Fornul a XWlhasHa mol ecul ar
formul a of C24H18CI N 34, and a nol ecul ar wei ght of
447.88176. [0078] In another enbodi nent, the conpound
has the structure of FormulERmlaRgk mul a' X [0079] The

I Naco, e PRE 7t PUER, X R, okt formuta of

CLEOQROIN,T,, anbi helecambadignens 441.8¢1 /wonmpound has t he
structure of Formula XTP: Formula XTP [0081] The

conpBUH8] of Eomeihes embpdinzest, sheredrapenngrhas gheitugtusg of Formula XII:
C23H17CI N4, a mass of 448.0938 and a nol ecul ar
wei ght of 448.8583.1n anot her enbodi nent, the conpound
has the structure of Fornmula Xl V:HForgula XV
N

Formula X1I

[0079] The compound of Formula VI has a molecular formula of
C21H12C13N30,, and a molecular weight of 444.70769.

[0080] In another embodiment, the compound has the structure of Formula XIII:
0 H 0]

/

4
N
H

Formula XIIT
[0081] The compound of Formula XIII has a molecular formula of

Cy3H17CIN4Oy4, a mass of 448.0938 and a molecular weight of 448.8583.
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[0082] The conpound of Formula XV has a nol ecul ar

formul a of C21H14C 2NAQ2, amass of 424.04938 and a
wounbesmatee wei ght of 425.26702. [0083] | h anot ReT/US2005/002039

enbodi nent, the conpound has the structure of Fornula

XV:  Fometleaenbo flioet] thg kempowpblasdhe strirdimaell Fopaula 2 Va

nol ecul ar formula of C22H 5Brd N3Q2, a nmass of

467. 00362 and a nol ecul ar wei ght 8. 73022. [0085]

I n anot her enbodi ment, the conpgung-ttas the structure

of Formula XVI: Fornmul a I [00 /Theocon'pound of

Formul a XVI has a nol eculs k R22Hi 5Br 2N3Q2,
amass of 510.95310 and a cubdar /wej ght] of
513.18152.[0062] In anbther odi neritNT he conpound
has the structure of Formula XWP: Fdrnul aXVv P [ 0087]
The conpound of Fornmul a XVRrimata XIviol ecul ar fornmul a of

oS ERaou Pl 07 ot B St o
ORI ALe I EyelER 590 r o

nmol ef0O83] f an anibehed EmbRdikikhE INBEHXmp@unddms tlaf steid@ird of Formula XV:
1871 and a nol ecul ar wei ght of 449.40641. [0090] In

anot her enbodi nent, the conpound has the structure of
Formula XI X: Forrmula Xl X [0091] The conpound of

Formul a XI X has a nol ecul ar forrul a®mf C22H15C FN3Q2,

amass of 407.08368 and a nol ec dei ght of

407.82462.[0092] In another em me®”, the conpound

has the structure of F8kpuka XX

conmpound of Formula XX @

N N
H H
Formula XV

[0084] The compound of Formula XV has a molecular formula of
C2H;5sBrCIN;0,, a mass of 467.00362 and a molecular weight of 468.73022.

[0085] In another embodiment, the compound has the structure of Formula XVI:

H O
N

O/
Br \/ Br
L0 0
N N
H H

Formula XVI
[0086] The compound of Formula XVI has a molecular formula of

Cy2H5Br;N30,, amass of 510.95310 and a molecular weight of 513.18152.

22-



C24H17CI FN3O4, amass of 465.08916 and a nol ecul ar

wei ght of 465.86070. [0094] I n another enbodi nent, the
woanpeaed2 has t he structure of Fornula XXl : Forauiua204%1002039

[ 0095] The conpound of Formula XXI has a nol ecul ar

f or n{l082bf 22 #tictig2&ENBEEMeat, nthes sconfpotnd . 1044the simidtuze of Formula

nol ecul ar wei ght of 442.26938. [q996] I n anot her

enbodi ment, the conpound has the gtrycture of Fornul a

XXP:  Fornmul aXX P [0097] The congoundof,For nul a XXPhas

a nol ecul ar formula of @G4HLE6C 2FNG nol ecul ar

wei ght of 500. 3055. [ 0098] ' efigdi ment, the

conmpound has the struct P:  For nmul aXXl

P [0099] The conpound o FornuNa XXN Thas a nol ecul ar

formul a of C24HI8FN3O4 and a mbi ecufar wei ght of
X¥34 41509, [0100] In another enbodlnent t he conpound

has the structure of Forn;&geéﬁl Fornula XXI'V [0101]

The conpound o f Fornmul a as a nol ecul ar fornul a

of CHgIHC FrizNdédnpumsida ofolFeatihlar XMILg s od ﬁﬂﬁec&h’il.fonnula of

[01 I n_anot her enbodi nent, the conpound has th

&ﬂzm@zeﬁ rpzsp Qi AL -R847 1 andramplesder PoEbspt 41%26938

P L L0 oy o

I n anot her errbodl ment the co@poqu has the structure
of Formul a XXVI:

XVIII:

Formula XVIII

[0089] The compound of Formula XVIII has a molecular formula of
C24H17F2N304, a mass 0f 449.11871 and a molecular weight of 449.40641.
[0090] In another embodiment, the compound has the structure of Formula XIX:

H O
N
O
F \ / cC
oals b
N N
H H
Formula XIX

[0091] The compound of Formula XIX has a molecular formula of

CpH;5CIFN30,, a mass of 407.08368 and a molecular weight of 407.82462.
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For mul a XXVI

[ 0105] The conpound of Formula XXVI has a

nmol ecul ar fornmula of C23H MNAO4 and a nol ecul ar wei ght

woR0051041092136.

[0106] In sonme enbodi ments, the eomus06/002039

has the structure of Formula XXVI1 or a correspondi ng
sal t [0092} nulla aduEr gnilibdineht) tisocrensrvind diasrthet sttucfde aflcormula XX:
RO of Fornula XXVPare, for exanple, ethyl, and n- 2.

For exanpl e,

t he conpound can have the follow ng

structure of Fornula XXVP-A: gornmyl a ¥XVP-A [0108] In
sone enbodi ments, R and R9 of \For.Rul aj XXVPar e, for

exa

exa

npl e,

npl e,

ethyl, and n=3. FOroexa
have the foll owi ng structiure_ of
XXVP-B [0109] In sonme enbgdi e
Formul a XXVPare, for exanp
forma ring with the am ne nitrbgen

I/e bhe conpound can
0 rrula XXVP B: For mul a

énd n=2. For

t he corrpound can Eav F—lol | ow ng structure
of Formula XXVP-C. Formul a u'La 0110] In sone

embofjpgBt S, THeh EcotpoRAUNGIhaFDrinliR SKKUCHA4 & Ofole@filb| formula of

XXVP

or a corresponding salt: Fornmula XXVIH 0111] In

CodhreClENOdi amasof 468 08H® Rel o Mmoleputay veeigh vl paP §607er
.. et hyl nd n=2. For .exanple, .the co
oo £ s Re celpgimsnh 05 i DS atne of Altmula XXI

Fornmul a XXVPI-A [0112] In sone erdpodigrent, the

exa
hav

conmpound has the structure of FqriN
correspondi ng salt:

[0095]

A XXI X or a

cl E
Cl N N
H H
Formula XXI

The compound of Formula XXI has a molecular formula of

C2H14CILFN30;, a mass 0f 441.0447 1 and a molecular weight of 442.26938.

XXII:

[0096]

[0097]

In another embodiment, the compound has the structure of Formula

Formula XX

The compound of Formula XXII has a molecular formula of

C,4H16C1,FN30,4 and a molecular weight of 500.3055.
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Formul a XXI X [0113] Li sone enbodi nents, Rs and R of
Formul a XXI X can be, for exanple, ethyl, and n=2. For
wexerspre22t he conpound can have the foll owi ng BCTAWS2W5/602039

of Formula XXI X-A: Formula XXl X-A[0114] | n anot her

enbd@D98Int , It heotbenpobadinke, theecempawnduhes die Fownghicaof Formula
X Fornula XXX [0115] hi anot her enbodi nent, the
mpound has the structure of Formula XXX : Formula

XXXI [0116] In sonme enbodi nents, R8 and R of Fornul a

XXXl are, for exanple, ethyl and hydrogen,

respectively. For exanple, th gund can have the

i XF<A: _ For mul a
XXXI - AL 0117] In sone enbodi nen @nd RO of Formul a
XXXI when taken togethe $
(CH2)2-O (CH2) 2-, and f
ni trogen. For exanple, ttF At

followi ng structure of Fornuwa XXXI BB HOO\ J I C
a L d- NVHHForrruIaIﬁ)XX 18] In anot her
enbodi nent, the conpound ‘4 ructure of Formul a

V: FR099 @ Yhe compound of Formula XXII has a molecular formula of
C14H13FN350,4 and a molecular weight of 431.4159.

[0100]  Inanother embodiment, the compound has the structure of Formula
XXIV:

H O
N

\ / o~
F
O
N N
H H
Formula XXIV
[0101] The compound of Formula XXIV has a molecular formula of
CyH14CIF,N30, and a molecular weight of 425.8151.

[0102] In another embodiment, the compound has the structure of Formula
XXV:

Formula XXV

[0103] The compound of Formula XXV has a molecular formula of
C,4H;3FN30,4 and a molecular weight of 431.4159.
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[0119] Certain enbodi nents al so provide

phar maceutical ly acceptable salts and pro-drug esters
wofhodsheoronpound of Fornulae |, including the eomuseEs02039

of Formulae - 1V, VI-XXI, Fornmulae XXP-XXVI, Fornul ae

XXVPIOI8Y])  ardd afathendnebodimant ther amippendbahitbhdstrofture of Formula
X%R}alnlng and purifying such conpounds by the nethods

dcl osed herei n. [0120] The term "pro-drug ester,
especially when referring to@ pmp dpug ester of the

conpound of Formula | synthes by//t he net hods

di scl osed herein, refers to’"a chenycalo-derivative of
t he conpound that is rapi d A ed in vivo to
yi el d the compound, for 8 i pl ysis in

bl ood or inside tissues. et of MmN pro-et ug ester”

refers to derivatives of the cgnpo\ ds di scl osed
herein formed by the addition of any of several ester-
or thioester-form ng groupsnttakKXafle hydrol yzed under
physiol ic condi ti on Ex pro dru est
gr ouffd e cawswﬁ@ﬁewﬁ%ﬁ@eaww rinufa of
, met hyl, and thloester,
C%%EQQ‘4QMESJ%§%ﬂ?¥§ﬁ% 3?gﬁggﬁé§omn in the art,
I ncl [odi0ep a I Serke 2mbadinhenss, dheoc@hmyund hyk )lmﬂmyturgbbmula
Ot her prodrugs, . can_be prepared by preparing a
XS} espenterspepding $¥st er of the conpound, for exanpl e,
by reacting with an appropriate hQIO| such as
t hi ophenol, Cysteine or derlJﬁbNNes thereof or
propanethiol O her exanpl es of PPp- q%ug ester gr oups
can be found in, for exanple, T.Hggughi and V. Stella,
in "Pro-drugs as Novel Delivery(Sy3

ey, Vol . 14,

A C S Synposluntserlesn Aner i cam-C enlcau3800|ety
(1975); and "Bioreversiblg Ca 7 rag Design
Theory and Applicationg, E. Roche,

Perganon Press: New York, 14- ZE (1337) (providi ng
exanpl es of esters useful as prodrugs for compounds

cont ai ni ng carboxyl grougmymulaxVef the
above-nmentioned references i s hereby incorporated by

reference inits entirety. [0121] The term "pro-drug

est ef..n~-AS Used her aIs ef.ers i cal

dor 1 01070 dRSORESEBhmS Ry Re b Erive RV ilre fpgrample,
eth{il, ¥hd/@=1. OF ot eRhdlp Ieh@te(é@ﬁgﬁﬁﬁg carl BAve@N& M o%vin® ¥tructure of Formula

hydroly3|s in bl ood 2] The term "pharmaceutically

XZodeptabl e salt," as used herein, and
L/

O
N

O/
Cl / C
O o
¢ N N
H H
Formula XXVII-A
[0108] In some embodiments, Rg and Ry of Formula XXVII are, for example,

ethyl, and n=3. For example, the compound can have the following structure of Formula

XXVII-B:
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particularly when referring to a pharmaceutically

acceptable salt o f a conpound, including Fornmula (T),
wanaskaearl a (1) as synthesized by the nethods #Csaise®sedo2039

herein, refers to any pharnmaceutically acceptable

salts of a conpound, and preferably refers to an acid

addition salt of a conpound. Preférred exanpl es of

phar maceutical |y acceptable saftN\are the alkali netal

salts (sodium or potassiun), thesal kaline earth neta

salts (cal ciumor magnesium, or\anmoniumsalts

derived from ammoni a or fron1phar

accept abl e organic am nes, for g

al kyl am ne, cyclohexylanlne,

et hyl enedi am ne or tri &y -a-dnonethane.
Wth respect to conpounds ' t he nmet hod of
this enbodi ment that afe bez I hgs~+the preferred
exanpl es of pharmaceutically aeceptable salts are acid
addition salts of pharmaceutjcally acceptable

i norgani ¢ or organi c acitfdmt ¥ l e, hydrohali c,

sul furic, phosphoric acid or aliphatic or aronmatic
carboxylic or sulfonic acid, for exanple acetic,

succi0109] | datsome emotienentsaRt afid Ro ofiFofinala XXV &k Cfor example, —
ni_cotini c, methanesulfonic, p-toluensulfonic or
(GHPrChEr Bz sean forn @ ragivith tihe m;}e mtErRepy i n=2. For example, the

| ud
o R bt TR e B PSRRI g et or s

of t he conpound of Fornmula (1) obtained and purified
by the nethods di scl osed herein, Accordingly, if the
manuf act ure of pharmaceuti cal mul ati ons i nvol ves
intimte m xing of the pharnmageutii cal excipients and
the active ingredient in its sdit form then it is
preferred to use pharnaceuticaﬁigxcipients whi ch are
non-basic, that is, either acidi¢ or eutral

excipients. [0124] It will be als$ ppr eci at ed t hat

t he phrase ‘conpounds and conpoli tj/onsOConpri sing the
compound, " or any |ike& oClenconpass
conmpounds in any suitabl g pceuti ca

delivery, as discussedCin ' e herei n. For
exanple, in certain enbodi nentyg, the conmpounds or

conposi tions conprising _the same cani ncl ude a

phar maceutical |y accept diraulagfXVdE-G ne conpound. In

one enbodi nent the conpounds can be used to treat

m crobi al di seases. Disease is neant to be construed
broagiiof o davemeienfbediniedtss ihdicorpeRBid hal thedtS@ture of Formula

aut ol mune di seases, non-infectious di seases
XXVII or a corresponding salt:

Formula XXV 11
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and chronic conditions. In a preferred enbodi nent, the

di sease is caused by a m crobe, such as a bacterium
woheosrmeehrods of use can al so i nclude the stepsPof/US2005/002039

adm ni stering a conpound or conposition conprising the

conmpound to an individual with an infectious disease

one 1B eq Byomecmadunats, dy 20 1 SRR LR ARG Tor example
etﬁ;}f raEHSh'C:%IO :Fep %&%ﬁ%@cﬁpcﬁﬁé%ﬁ fIRd th‘éqoﬁ@sﬁﬁl%rs'n%cﬁﬂ’@@f Formula

be one caused by

xX®vpnaynoni ae or S. pyogenes, H. influenzae, S
epidermidis or S. aureus, E. faegalis, E. faecium and
the |ike. The conpound or conposjtioff can be
adm ni stered wth a pharmaceutisa aceept abl e
carrier, diluent, excigjent, ' | ke, [0125] The
term "hal ogen atom" as W %w's any one of
t he radi ostabl e atonscgf Peri odic
Table of the Elenents,”i.e., ™ uoriNe,~chl ori ne,
brom ne, or iodine, mrth quoane égd chl orine being
preferred. [0126] The term "al kyl ," Jas used herein,
means any unbranched or branched\szQ§t|tuted or
unsubstituted, saturated hydrocarbon, with Cl-C6
unbr anched, saturated Foraubs XiXVIHEA hydr ocar bons

bei n referred wi t h et hyl, ethyI |sobutyl
ter t[gih %/]I pr J;tpque %mbpdg@ﬁlaty% tuéedotdFormula XXIX

tituted, saturated hydrocarbons Cl-Co6

mﬁgﬁg%ﬂXﬁﬁﬂgﬁ ﬁand per-halogen substituted saturated
hydr ocar bons and am no-substitut&d hydrocarbons are
preferred, with perfluronethyl, ercql oronethyl,
perfluoro-tert-butyl, and perch\orb té}t but yl berng
the nost preferred. [O@ bstdit ut ed" has
its ordinary neani ng, as S
contenporary patents faio 2N e See, for
exanple, U S Patent Nos. 6,50 )3314 6, 506 787,
6, 500, 825; 5,922,683; 5, 886, 2 5,874, 443; and
6, 350, 759; all of which areg orporated herein in
their entireties by ref er ence. Specifically, the
definition of substitutegjguBSkRivad as that provided
in US. Patent No. 6,509, 331, which defines the term
"substituted al kyl" such that it refers to an al kyl

7r onfon 18”5 Ta rat pediimenisaho opd o 6f BBIGIS JRDgeat be, B example,
etlsa}lfjl? sid AV B ex S REIE Lot ORd & HVRURe following structure of Formula
XXIX-A:

H O
N
\ /
Doy O
N
N\J/
Formula XXIX-A
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consi sting of al koxy, substituted al koxy, cycloal kyl,

substituted cycl oal kyl, cycloal kenyl, substituted
woyalspadkenyl , acyl, acyl am no, acyl oxy, am noPCT/US2005/002039

substituted am no, am noacyl, am noacyl oxy,

oxyacylanino cyano, hal ogen, hydroxyl carboxyl

carbox%lalk , keto, thjoketo, thiol al koxy

subs{d] ed Tnrnetheremiodingeyy; the gprapayrd H%E rSE}HF‘%re of Formula

eroaryl oxy, heterocyclic, heterocycl ooxy,

ydr oxyam no, al koxyam no, nitro, -SO alkyl, -

SOsubstituted al kyl, - SO aryl, - SO heteroaryl, -

S2-al kyl, - SO2-substituted al ky], --SO2- aryl and -

S2- het eroaryl . The ot her above- S

provi de standard definitions fo;

"substituted" that are [l -unde hose of
skill in the art. [0128 aat Kyl " refers
to any non-aromatic hydr o¢ -ferably

having five to twelve
term"acyl" refers to al kyl
froman oxoacid, with an acet
[0129] The tern1"a|keny| as/ Nsed herein, neans any
unbranched or branched, sﬂ%stlt ed or unsubstituted,
unsat ur at ed hydrocarbon i nct@di ng pol yunsat ur at ed

hydr ocarbons, with C1-C u brancggs% nono- unsat ur at ed

and di -unsat ur at ed, unsub ydr ocar bons bei ng
preferred, and nono-unsaturated, di-hal ogen

substi tuted hydrocarbons being nost preferred. In the

Rl affl1Rl pdsianpthasembddimbet, therepopaench has theygdivee ¢f Jormula
X?gélr_rfoprenyl noiety is particularly preferred. The

"cycl oal kenyl " refers to any nonaromatic

hydr ocarbon ring, preferably having five to tmelve

atons conprising the ring. [0130] The terns "aryl,
"substituted aryl," "heteroaryl, P "substltuted
heteroaryl ," as used her ei n,

the ring. The
orjarylH groups derived
Y oup being preferred.

hydr ocar bon rings, preﬁﬁ 3 'hg NwRy six, or
seven atoms, and nost pfrefe avi s at ons
conprising the ring. "Hetkg bstituted
heteroaryl," refer to &fone Nhyd'- arpon rings in
whi ch at Ieast one hetero-atonkyl e.gl, oxygen, sulfur,

or nitrogen atom is int ong with at | east
one carbon atom The subQ?FFﬁ¢ggX§#yls and heteroaryls
can pg 18y0stintsetREmNobiinm Ry R§ Whs R}, BPFBhnulam 'af@ for example,

t hose descri bed above and those known in the art
efh§l 8t hyflnegen crespethvdlpxFor axefiples the@oampluﬂmaa rlnah@dl.e folowing

st%c%&]r% n ?%ormﬁllb %btd“ ed or

Formula XXXI-A
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unsubstituted, saturated or unsaturated ether, wth
Cl- C6 unbranched, saturated, unsubstituted ethers

woebisg7enef erred, wi th net hoxy bei ng preferredpCcamg2005/002039
also with dinethyl, diethyl, nethyl-isobutyl, and
met h]’{ﬂl 17¢r t - Inusoye epitdinsents, R ahé Ry gf Poahela>?éXIX1 when taken together
term' cycl oal koxy refers tq any non-aromati.c

eyt GEAPBGENn (Gl OpfCobkor- @Bl éorﬁhwﬁ@wrwetaan@wt%en For

Pl SOCRRL R ah 1] bRl L re B AP RO
unsat ur at ed, allphatlc or aronat#b aDkox attached to
a carbonyl group. The exanples Netgoxycar bonyl
group, ethoxycarbonyl group, 8] Xoxyca_pbnyl group,
I sopropyl oxycar bonyl M yICigr oup,
sbut oxycar bonyl group, t- gr oup,
cycl opent yl oxycar bonyl Cigr ouf '
group, benzyl oxycar bonyl group4 aluyloxycarbonyl
group, phenyl oxycarbonyl _group ridyl oxycar bonyl
group, and the Iike.[Olé@F“$#§X5§& "am de" refers to
any conmpound with the structure "-CONR2 ". The R
groups (individually referred to as "R " and "R9") can
be t [ 18pMe Tarandihkf efifsitimenR, G @upPotad haditk Ydectdre of Formula V:
hydr ogen atom saturated Cl-C6 al kyl, unsaturated
Cl- C6 al kenyl, cycl oal kyl, cycl oal kenyl, hydroxy,
al koxy, cycl oal koxy, aryl, substi utegd aryl
het eroaryl, substituted heteroarwl, phenyl , and
substituted phenyl groups. In s® -/e ppdi nents, the "-
NR2" conprises a ring. dror exa pt8, one Rgroup can be
- (CH2) 2- and the other S b€ CH2) 2- and
the otherw se free endg-¢ gUpS can be
i nked together to forma fiv nengtreo rilg.
Simlarly, instead of the two groups being directly
linked to each ot her, theyFemiuld® |i nked via group,
for exa , to forma 6-nmenbered ring. R 10 can
be s&qlégﬁ) ed @@r&m embodingents @lsgpaogde phm@mpﬂl@llafacmt@ble salts and
r 13 Ihe term
dl‘ﬁg %\Q@rsl (.Ii]f 1.%18 ng}f‘ﬁpé rléql%ulzleol %udélpg ﬁt’ g?rgg% o&?ﬁ ormulae II-

erst 0
IV SVRXIC F@ﬁmﬂaMwm—m\an&mulér&mvmma bkd IFor6aR Yeand provide
repr esent ed by the for mul a (CH2) nNR8Rc> , where n can
mgthogdp of phipiagrer andfmlnfselsk&m@h@omppmdsbyttbe euetids disqjessd perein.

(RS e, or di f.f erent

Can F2phae ther Gl ofior e AP - MnsPallVRE tegfrife fg R ro-drug ester

ofiftiaddthptud $P1F v K@ﬁi{hesm‘é}i@yoﬂklﬁﬁéthoﬁy Qi RBsK& Mékoin, refers to a
hydroxy, al koxy, cycl oal k y
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-2-0x0-1,3-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. Other examples of pro-drug ester groups can be found in, for example, T.
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aryl, substituted aryl, heteroaryl, substituted
heteroaryl, phenyl, and substituted phenyl groups. In
weans/ogoodi nents, as descri bed above, the "- NR8R®S52005/002039
conprises a ring. .An exanple of this is shown in
Higochiubad XXVBtella, i) 1'P49-ditge e NnvehriDadivedr Systenss"kndunl4, A.C.S.
in the t. and inclu

SR S ORETn CEFh SREBA DGk: P G eraly Cartess in
Dlgllgﬁf&m%é{é@%gﬁ}ﬁa@@h‘, lefite 6y EUBOREcheJP&ERARRN Press: New York,

arc opectin, naltose, |actose,
14s2iC (198G) (froeldalgexemples |df ebierssesefid rsrppoduga far, competingls containing
aci ds, gl ucitol | ucosam ne, gl ucuronic acid, .
CaRSCaL ). b I hCiBS ADORE Pt RSB i Blreby incorporated by

re@l I{%g(})rf»ﬁg»entﬁ}t?_edoheptuI ose, hexoses, D-tagatose,
ruct ose, F uct ose, gal actose, mannose, D-all ose,

D al pn2se, DhglteeoSero-BugestdSess ked hprbios alsdDréfeiss®, a chemical
D-gal actose, D-tal gse, pentoses, such as Drib ,
dervaiebpPhiseompoyd Bak s raply HRISOIERE, 7 A tpeiﬂﬁgi@@,compmd’ for
; t. and D-threose. The term "sugars"
e ger’gihgg%g%%:éﬁgp%ggs such as nono, di, or tri
saccjsae2jdes Thoewah al'plexangudcallys agespsably esalti’staad usdab\herein, and
under car bohydrates. £30135] The term "asymretrically _ . i
pasigsarlyt whewrefersng tas 2 pharmagenticelly poaspiabis falt @1up fpmgotnd, including

t hrou t nit f.  t I t g
e e e
pHayh A& cllyoieBeptddI€ satst dfal contyor@d direpiefopaddy refersiot i &id addition

of the conpound is not considered in determ nin

saithad acemmieand. iPsefeyeeheanpdes qﬁmpnﬁ@utigggmcgptag?q-\%flt are the alkali
i tuti Il d. b Lri ' ' ' .
BP0 B, PRSI 58 ot S8 AR B, or

arMbhRhe sy Gefi@id bR SR nid\Dr ahsth NgHar@¥@Kcally aacceptable organic
conmpound with different R3 and R4 substitutions at

ampioss, tfooexamphdCib 6t lkiyhauhe cyblebexylwuing, tiethenglagine, ethylenediamine

as) ric. 361 Th hr a "wherein a rin an .
or brerotieby gt e oG 8PS ol Splpoithgf Wnthesized by the
méthBl | 3F &¢hebdnaent tRAl Al SSasR dkiatd, t tel Ogh'efeﬂreﬁhfbxamples of
atonms that conprise the ring structure itself. Thus,
phanmeesutioallyi askptdele salis are acidowiditish sdlle e playmasggtically acceptable

o LU AR 50 B L 38 g s
arbR@tit REMoRyIRNGY Qilfdnite ad¥! TR kafbRPacetic, succinic, lactic, malic, tartaric,
citric, ascorbic, nicotinic, methanesulfonic, p-toluensulfonic or naphthalenesulfonic acid.

[0123]  Preferred pharmaceutical compositions disclosed herein include
pharmaceutically acceptable salts and pro-drug esters of the compound of Formula ()
obtained and purified by the methods disclosed herein. Accordingly, if the manufacture of
pharmaceutical formulations involves intimate mixing of the pharimaceutical 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.

[0124] 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 can

31-



[0137] The terns "pure,” "purified,"” "substantially
purified," and "isolated" a s used herein refer to the
woanpmaed2 of t he enbodi nent being free of ot hePCT/US2005/002039
di ssimlar conmpounds with which the conpound, if found
inélndd tsphmanaceaticalyaseeptablgl silltbef Hdssouipauad. | n jong embodiment the
natural state hj certain gjnents descri bed

compQpis: cany g useda P treatslagg 1§Pz}s95 pal?qafeebs meaﬁt to be construed
br%édzﬁoaéo%% )n?éac 1‘3h§‘c11séai§€s GRIPRY Bk ofRRUSOMBEASE n@ﬁ-lh%ﬁbus diseases
1% to 5% 5%to 10% 10%to 20% 20% t

anf G¥rord Yo ditici3% hﬂé)%dfmémémb&ﬁﬁmemo ti@544pc296 46 t@s@@%y a microbe,
and 99%to 1000/ SO errbodl nts, ampunt _of

sugings achABEHL wibs TSGR0l BAEnU% BFLUB NG Febh e Adgunistering a

co?%nﬁﬁd %Imszol Emﬁ%lg Bgr?lgﬂ‘lssiﬁgwlléeg ﬁ%r%lﬁ%%grfgeﬁg%ﬁ@:lﬂga??nham infectious

digpdsd 61 cadcdrf Thbérfections diseaseafan bhefot mehplhlmelcaukaﬁeby Bacillus, such
bl%/role in a sanple than there_is of an jnit

asplf. enfhiaer @ntf},ﬁr 6676YS, PR QS cagsed rbé(rgarpglegqgwerhaﬁegp such as E. coli. It

0 I

cHEAELE AU DR PR, e, . piermiaso

S. ShifrbiisC FR Whecabs,” E.Ufretiv@nald fher fikey" The cam!pamw be Kfenipdsftmn can be
the amount of a particul ar conpound in a sanp or

adptipigigead With p ehamieenticalledsepiabls (PPBIshdEupR %?‘Cé%lﬁ?ﬂ gnd the like.

Egﬁgg ﬁg ad\fgg %eer “ﬂa@%ﬁta’t&ﬁe’ E[sulﬁ%& i mé% taﬁ%tongoof the radio-

Thus, onents ITh a sa

stahdd afoRtses &ﬂﬁmwl?t bf tH%ePé‘erikD mable sofahié E‘l/enﬁe}nti,e eg. fluorine, chlorine,
water), will not be used in determning the purity of
bramingnpt iedipe, wrtb@u@mne mh@éqnnerbeﬂ;rtﬂﬁe%ﬁ%du nents, the

pro t by 6, here| cl re
Con?@ﬁ%ﬁa edfe ?f?w"ﬂ’s al@ SBE ‘% %%1 | t&lﬁbg%f]%lfedt frobranched,

suBstRarRACs Qflsu%stﬂﬁieﬁc ght@ratdd B%&oﬁirbb!@twm@ ofca @btéﬁﬂ:hed saturated,
formula that is i rrport ant, but the disclosed process

unshbstituted shyidreraibons heeing elalefemdof\mﬁl pn@hﬂctetwlt Hsobutyl, and tert-

sire 0139 t t
bR 2 B8E IO BIRE BPTEAPHSTa - RS JBNp Bl ged. saturated
hyRESaltdhe CeNeeaR) &d diOA#er-HAR ok Substifuelr dakA4tbY Sydrocarbons and
variant," or other simlar termrefers to a conpound

amhinadsubssitatad a]rrbalr@grhmlst e ordfereds owﬁb upetfippacthylCeperghlgromethyl,
t he c

r be, obtai ned and

peﬁﬁ‘l“?rf"lt%r& ﬁg’?@ﬁ pB‘?S B‘?'E\%ﬁé@yﬁ?%\n% OSUEIRLS s r om
purifpieff emqedimDtgagnaRl Hao'ifs orMBiS 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-
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Produci ng Organisns [0142] One m croorgani sm whi ch can
be used for the production of bis-indole pyrroles is a
wero@iniod2sol ated froma mari ne sedi ment sanpl ePCT/US2005/002039
collected at Mssion Bay, California. The culture
substitntai raIINFPSE}SQDFatSD, v3(9- hd@msyli eSOoﬁlkyérru&@ysmstmmah alkyl, --SO,-

arphiat T e e ThE Bien dpo oG ressis ¢8R e o R definions

foPtha g Ribsiplés: thﬁ@?e A ABRON By HBRLT siillllin &e dhe

requi renents of the Budapest treaty The culture is
al sqoi28]nt alThectean ‘apcloaliceli’ | mfdre td rampn mlmaumatm hydrocarbon ring,
eutl ure Collecti.on_at, 10480 Wat e
prééfa@ﬂnsghavgé& 1§ @gweﬁ‘é&t@lm%nprﬁan%@a.rmgo §0h Shcs 9 Reters to ally
! b Hbg be
3RISHSIE S EHORSASE AT SEr BeRubockl sbaHY be
use [of29heniThalterar “fkuyl,t as usadtirgdnsmeans Ianyl unbraXcleeyk or branched,

etc. and organj sps whose ne make has bee
SRR o PIoy P SEURAr BROTGRGH { DURAFATUS, TeiAE s gunsaturated
h}@%cta{rb ge\gltllx % g.ﬁlr gﬁ;}:ﬁ%ﬁ%&g%@m Eé;iioin%%] gﬁg@g %?Iu&s]ubstlmted
h}@fodéﬂﬁmb I’ﬂ)@ﬁﬂ Gpr@ﬁéfré@ 28 nonpansanisated, df-(hamgbmeubstlhi-tbd Ihydrocarbons

VI, and Xl can be carried out by cultivating stra
bereswpstwstaeda Buthe dbl €1dRe PPERensmeffissarmernd of structure () a 7
. di t f bi, »

s ORS.LFRBTLOR BRUELDL MIS!SHRYWOEY s to any non

araiatie hy(ﬁﬁcﬁﬁﬁﬁ)@ﬁ@ @Sef&fablydﬁtimgtfﬁé td twdlireatbeis mﬁaﬁtmgﬂhe ring.
harvesting by extracting the active conponents fro

t he [0830lent diheotermp ofaﬁyl i {'substigigd: amle shﬂtve@wl *land “substituted

SARGSPE AT 58 ML RSN AL IS, bR o v,

ort éév@rh hMRL a8d aRft Fre@'&@lﬂ& ahliaB shoatofRl hristhg the magu ntﬂHeteroaryl”
from other netabolites al so present in the cultivation

ande tubstitufed lzpigroy bt uefer dm awinaticnipuinenagbonaringseinagicdy @y least one

erature conducive to sat sf act.or
At o USRI 5 T ogR plthagale Ehglofg ich i teast one
cHESH 865 CThebslﬁbstit{lteH%rﬁ§ Qﬁ@ﬁ@&b&yls%aﬁ%@ﬁﬁéﬁtﬁﬂa@ with any substituent,
fernentation at 22 degrees Cto 32 degrees C. The

mahydmgulaomsm’nedaho‘tﬁeandﬁhcuﬁgénewnﬁ@theatrtper| od of time
neceﬁﬁgjl']y OFhe: tglrrJn alﬁoxy rei%gsot%ua%tyl ogranched or branched, substituted or

unsubstituted, saturated or unsaturated ether, with C;-Cs 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, s-
butoxycarbonyl group, t-butoxycarbonyl group, cyclopentyloxycarbonyl —group,
cyclohexyloxycarbonyl group, benzyloxycarbonyl group, allyloxycarbonyl group,
phenyloxycarbonyl group, pyridyloxycarbonyl group, and the like.
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conpounds as nonitored by high pressure liquid

chromat ography (HPLC), preferably for a period of
wahosto7®220 10 days, on a rotary shaker oper at Pag/Ua2005/002039

about 50 rpmto 300 rpm preferably at 150 rpmto 250

r pm [0132] exdipltem [aiidS] re@rota anyoa‘ontmgndrmﬁhdge gauniteras-CONRS”.

THOR siewide ndiﬂéwsﬁe Sreddear ol B o e e piidr Glferent
grgggfsbezﬂl ilddde gaﬁ ami rééﬁir&’t%@ cln@e}: ARSE ul¥BtAKEC,-C; alkenyl,

act ose, mann and gl ycerol er “sugars
cyahdkytyacychlatkehyll &ydmkﬁr aﬂh@s_/ azlycloaikhley argly Isobsyitirted exyl, heteroaryl,

SRS R B i PSS Ten orOBR e Sribgrents, the
Nﬁea&%néﬁﬁée% Etggl g?ﬁ’? g)éar 1et &f‘e R Lﬁf&f e eeXas,)d Hﬁ@%ﬂet&fher R group

|zed in the nmedi um
cawnilel -(0Hpnahd the Fbﬂ[dl'WISH[fE}B ehﬂsaof)ﬂ]laetwmm gramgi eant be linkadnegether to
foggda;o%?éc@gﬁt ggﬂwggg %{&%@?xfx, b Rt e eDhie ifeltly linked to
T .
cRRRHRLAGL O RS Ao OB SRR, 0508 BMASRng. R
caagrseRsted &onb€Hg ONH]| Oeldd iSn Athexasgpieo Mt is shovimoin Formula XXXI-B.
exa Certain carbon sources are pref

d
her 2?04 a3k er Teternyialley] a{rmed 6F qlﬁéloélgﬁlr”éé%’{)ﬁ‘e) amail% geayp which is
assOSAE BT 1P AGhAS THED dagﬁggy(gwsan Yo lH:Bented. by jthe formula

eoni ne, Ionlne a amoni-um sa

(OB) INRR o wﬂale@p@aﬁ@uraﬁysntsgw hfoaexangss traa tirtadt SEhe(R)gﬂ‘(bups (Rg and
steep liquors, distiller solubles, soybean nea
Rocendhedbedamear differat Fesiouppest wade aﬁa/dfqg@mat% satppted Ci-Ce

al]\é%“ Ol’itfrsf?aﬁr(gﬁé%gfke lt r)?éi’oal a c?ogarl% 8&@ }stloogcg 81'1{0%32 ctycloalkoxy,

arPly stBiettied Odryt, NRtIBAH rﬁhbsftﬂlﬁte@)‘lﬁf@d) 1, [fhéAy] aﬁﬁ&ﬂ@stitﬁted phenyl
nutrient inorganic salts, which can e |ncorporat ed in

gohes. c bl Nmfée edlimentsy es dpssribed pbetisr jhes TNRsRe apeBPESeH 1ing. An

|eId| t as gnesium cal ci um
’%’ﬂ’é’ d%qwnﬂa]flg;%ngﬁforl Hn@car bonate, and I|ike

' Ons[OléhFO ITHe ! teighe BarBb Iy drdta GE kAR S the Ugha@bineRldad Various sugars.
manganese, iron, nolybdenum zinc, cadm um and the

Exdnedes fiociutis) gmc@nfannamwan@lanmep@m,nguﬁr 9gar glycosaminoglycams,

f.er ment t|o r ot oc can, be uti
ot EH R EBED SET. B B A e h bR e sucrose rehalose,
cdlloBios8d@hiBo @Méafr@,'@&n@facﬂaﬁ’,r SRR, glucosamine, glucuronic acid, D-Gluco se,
B-D-Glucose, o-D-Glucose, furanoses, pyranoses, D-Sedoheptulose, hexoses, D-tagato se,

-.\_)

D-fructose, fructose, galactose, mannose, D-allose, D-altrose, D-glucose, D-mannose, D-
gulose, D-idose, D-galactose, D-talose, pentoses, such as D-ribose, D-arabinose, D-xylo se,
and D-lyxose, and tetroses, such as, D-erythrose and D-threose. The term “sugars” refers to
saccharides, such as mono, di, or tri saccharides. Several exemplary sugars are listed above
under carbohydrates.

[0135] The term “asymmetrically substituted” refers to a point of symmetry
running through the nitrogen group of the pyrrole and through the bond formed between
carbon 3 and carbon 4 of the pyrrole group. The actual three dimensional structure of the
compound is not considered in determining if the compound is symmetric. Thus, for

example, a Rg substitution would be asymmetrical if the substitution at position 5 of the
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, I, IV, VI, and Xl: [0149] 1. Inoculate the starting
culture or the freeze culture into 10 mM seed nedi um
wanasionieabat e at 28 degrees C and 250 rpm for BCUAE3005/002039
[0150] 2. Transfer ~5 m of the above seed culture
pyrrdle addPesitiors2 efl thegulirtobe Wiareands @Gios samef | Asfnotharcyapk, a compound

Iask at .28 degrees C and.250.r .a. rotar
Wit iR R 2ng 2o SUPLBEE0RS 8 DSty P Alobah e sy ould also be
sé/ﬁﬁne?ﬁgond seed culture into 10 500-m fl asks
ontal ning 100 m seed nedium Incubate these fl asks
at 2@1dejgr ed%he Gheavd ‘WBreipm riny canr intlady osd ak eroré eddifional hetero-
das [0152] 4. lnoculate 5 nm, each aof the third seed
B mrémhro%uil@@h@% 1cgtpa Rebstfiion; 1pthiyateps that comprise the ring

st cgu%g (ﬁ%%lgn THRS! HBle {RCHUPREE b salE%% 021% %? %lgeagggnﬁst?gtec%éggsthe indole

pm’on a rotary sh

rifghadethe ﬁb@rr@lel 1ing. eUltes$ btheiwise G&fbted, réeeione h Grind5will denote the
m nutes and then extract with 10 L of EtOAc. The
indglerangtor the pyFiolering vacuo in preparation for isolation

Fornifiadl - ARG (e et B SRR fy drolaed” as

usedr BerBih O@Fer oY the Scomgsuainil erdihb edravedioontubeing Ak & other, dissimilar
Cl8-HL Dinensions : 15 cmX 21lmm ID Flowrate : 14.5

cqmpcmnds pethethicl the cryapawd Séfound in ity natwrehstatss wewhgesseciated in
lt%OO/%Ué %t(? a OOC%%(%&I ergg' @8&% c{e%];\lrg%li é)tu%fﬁ ) g&féﬁe%dge “substantially

pEHidd’t & idotatbd] I%i‘élﬁdth@ Ro %@uﬂrdl:’éa(ﬁ cbﬁipm at [EhétD. BEeI1¥ON% to 5%,
is injected using the HPLC chr omat ograg{hy condi tions

5%etock "/be](D‘VaE@@Q@%aﬁ@%t WéQ%niﬁ%ﬁ@lgO%f T0pt or ¥, H%atte %k, 95% to

‘TS‘ZEE alﬂﬁ[ g%ntagli%g%jyﬁ g(IPIg'% e%,gﬂl ¥ a?}%%%rﬁgént PHE Egﬁﬁ]&md will be at
least 50% or 75% of the mass, by weight, of a given sample. In some embodiments, a final
bis-indole pyrole product can be considered purified if there is more of the final bis-indole
pyrole in a sample than there is of an initial bis-indole pyrole. Thus, if there is no initial
bis-indole pyrole present in a sample, in this embodiment, any amount of a bis-indole
pyrole will be sufficient. A “functional purity” is a measurement of the amount of a
particular compound in a sample or product in relation to other compounds in a sample that
can adversely impact the function of the compound. Thus, other components in a sample
that do not interfere with the compound’s activity (e.g., water), will not be used in
determining the purity of a sample or product.

[0138] In some embodiments, the products created by the herein disclosed
methods are contemplated. Thus, in some embodiments, it is not the presence of a
molecule with a structure of a given formula that is important, but the disclosed process
which results in the creation of a product with desired properties.

[0139] Unless explicitly noted, the phrases “compound of Formula #* and
“compound #” are interchangeable.

[0140] The terms “derivative,” “variant,” or other similar term refers to a

compound that is an analog of the other compound.
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purified using an sem -preparative HPLC net hod

descri bed below Columm: ACE 5 C18-HL D nensions: 10
woos/2822mm | D Flow rate: 3 ml/m n Det ecti on: POVUSADS/002039

Sol vent: G adient of 60% MeOH 40% H20 to 100% MeOH (20

ni n) [00#1]1 s o €TeathincoBh&wdMpmbindls ¥ FR@uda () aamba gbiﬁin@é/(and purified or

a n| um acet at e. 015 The rtial urifi
HERAdeV I TR b ot PWE%L@? o pist g%fh heein.
Plfo#um}(%Orgg%’sn%Q can be obtained as pure materials using
tTons described above. Directed biosynthesis
[ 015[0]142116 @readicneorparpsm wiidels canobe hisednfor heoproduction of bis-indole

npounds, or. pharmaceutically acceptabl sa ts
pxrwéffSew ShRCifolied HETL AIBRIIGY ety r 3 scted at Mission Bay,

n I 0

Chitiail " abeuite AEAK XBSORIAR) A8 @ tﬁés@sfaé‘mﬁﬁfﬁ’ 2004 with. the

Ahefical Type Cuiipos dHeqiond(XTOQ) ar Baovkwite, PID nud astigned the ATCC
thereof. The fermentation process is acconplished

Pajer éiﬁp%%%w@bﬁrapé%*éﬂ@ 845 dn éewﬂa*ﬁeeéaa]éeﬁgle requirements of

thgeg{g&h?l égg&?& ﬁocglp%gg Clgnﬁ d;'rn{ea;i(rgtgﬁpd nyyt #de Q(Jal arafe %om Nereus

Pladtinb&dudithlcCulaire EvlRti@eat 20485y at&ddg@@ircle}(‘gﬁh D{éﬁd CA 92121. In
KXV, XVJE, XJIX, XI X, XX, XXI, XXP, XXPI, XXV,

addition JocVhe sperdfiomigrooszani s degcsipd heerin, Fotheutd b tnderstood. that

m?%agﬁs ?}bc %rt%%ésﬂrgdl?ceg %g%éc’ Mﬂﬁt J}%h{aﬁbc?g{ﬂf %}ﬁ{:sié;\éﬁﬁmtaggr}sgiﬁlludmg X-

rovi nove

rap§) adtﬂ%ﬁtﬁrg&ﬁbﬂw o€ iddticemSalp hat B%rﬁ‘ﬁi‘odlﬁlddl Whmalegular biology
carboxylic acid derivatives of Fornmula | produced by

teblag@qsywxﬂlspsbesc%mm tmpreduce bisHadde prsoles cerppounds.
subst i. er. This process can produce,
For & 4ds” of Fornmulae V, VIP, and X
%féllt t ﬁntm]e { eqfhe p%whcﬁbﬁ QF bfstlﬁudlapy@&e@@&ﬁp@ndébf Bérinkiad IO, 101, IV,
erm nati on
VI, and XI can be carried out by cultivating strain NPS012745 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 solution 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.

[0144] Production of compounds can be achieved at temperature conducive to
satisfactory growth of the producing organism, e.g. from 16 degrees C to 40 degrees C, but
it is preferable to conduct the fermentation at 22 degrees C to 32 degrees 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 300 rpm,
preferably at 150 rpm to 250 rpm, for example.

[0145] 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
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[0159] The structure of the purified or otherw se
derived conpounds can be el ucidated by various
worbismde22i ncl udi ng NVR, M5, and UWV. FIGS. 2A- P€EUS2005/002039
provi des spectral data fromthese nethods. FIG 2
sugaphlcokols,hetatdies madt othen ofrbethydratempuuertboliydrate derivatives such as
acetonitrile/H 20. FIG, 2A de&ict%the éﬁ/ spectrumlof Tt
depcfan.SSFRIRTna® SiellFs SATIPAPRUTEPES SUEh fhpfic @y famggeal, mllet, com,

ardiPBE kM9l ddae BUhE foatbeh BliRe thdtl iSutiRSed BiPtk Ghéilium will
the UV spectrum of the conmpound of Forrmula VI. FIG 2D
depeyd ot part, hppobthes pthet ingredidnts rethe anpbumdbef arFamountaof|cxrbohydrate
FI G depi cts the UV spectrum of the c ound of
bepren 550 PErToR] P THEEHIS RN THERE P iR Bk or oxample.
Sedl e qn: . bt I I
HRTRINNS g SRpeb el G B0 ol G oan
contbipmiuind¢he Finte nBdlivieploctexample. 1 HeNMR sprbat sovmces atehpreferred as

canmpound of Forrmula Xl in CD 2CL2. FIG 3B depicts the
herenadfgrseif8Ehr um of the conpound of Fornula Xl Pin DVBO

d6. 3C-deni - e 08 s oloc »
corrp@thjé}%g of g%r?u Cgs &(F@\te&rge%lo@d%ﬁlé:’%ﬁss% Igea Sigc}tlcéne’ AEIne,
thtdo@inkHnl¥WRosipe ahd uhe tike,t dhemowinmosaitgl aefwdHoasrubmaplé) sources such as

CD2A 2. FIG 3E depicts the 1H NVWR spectrum of the
yeagngidiant. 6PTIFEPeRliauos distHlepsokubles, sqybemn grealgoitepseed meal, fish

oL PRSI Sl PR AT e o
conRAlORdinOimb@itEhiggingd/Iitdn 0.5CH285 IpeRent-bE waghtdepihetmedium, for

the 1H NMR spectrum of the conpound of Formula XX in
exgppdy- 2. Fl <J. 3ldepicts the 1H NVR spectrum of the

TR, D R o Rt
cf#2nddial A6 thé Kudenhistsalt bepabld JiVR18MEGbAIuM, Potdski@m, magnesium,

conpound of Formula XXTV in CD2Cl 2. FIG 3L depicts
caldiem] phnaRbetse slfaien dflotidee cabaptienendolikedomsul Alspxapciuded are trace

e TAE Sl PRSP O ERSEU T g pe e
NVR @Qh@] foWh%aﬁﬂloQﬁ%é he &@%&W&y@epﬁ@ﬂtﬁﬁ%@?wtobﬂl, that can be
IV, VI, and Xare in Table 2. 1H NVMRAssi gnnent Table 1

uti?li:é;d dortprepaping a HiL batehudftorganigoprthatinglude pisyingele pyrroles of Formulae
H]ﬂjwvﬂaﬂm *d 1H (ppm iint., mult, J (Hz)

[0149] 1. Inoculate the starting culture or the freeze culture into 10 ml seed
medium and incubate at 28 degrees C and 250 rpm for 3 days.

[0150] 2. Transfer ~5 ml of the above seed culture into 100-ml seed medium in
a 500-m] flask. Incubate the flasks at 28 degrees C and 250 rpm on a rotary shaker for 2
days.

[0151] 3. Inoculate 5 ml each of the second seed culture into 10 500-ml flasks
containing 100 ml seed medium. Incubate these flasks at 28 degrees C and 250 rpm on a
rotary shaker for 2 days.

[0152] 4, Inoculate 5 ml each of the third seed culture into 100 500-ml flasks
containing 100 ml production medium. Incubate these flasks at 28 degrees C and 250 rpm
on a rotary shaker for 7 days.
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Formula 111 Formula D[ Formula XII 1 NH 9.436 IH, br
9.398 IH, br 9.506 IH br 5 7.309 IH d, 3.1 7.284 |H,
wda 208050922369 |H d, 3.1 7 3.687 3H, s 3.693 3PCT®S$1005/002039
NH 8.363 IH, br 8.348 IH, br 8.435 IH br T 7.183 I H,
d, 2[0353F). 175. Shbkedthe 2ulur? b2etd with 5@ m2 Asetbne TorliF2minmfes and then
dd, 2,5, .6.7.187 |H dd, .2
st Rg Ot HPACThE ext il  iicwfiia Prapasition Tt iselation of bis-
7309 Lt dd, 8.6, 2.0 T 7.312 IH, dd, 8.5 0.6 7.306
mﬁﬁ, 9’33, 85 057.335 IH d, 8.6 1 ' NHS8. 130 |H br
8 12£D154!-], bITh8.phitedcdripounds af Férmifde THITL, dV, ¥15%nd.283@n be obtained
56.806 IH d, 2.5 4" 7.472 |H, ddd,
b}iHBLﬁ Cér%ﬂategl‘fp@w despriked bglogv:7 539 |H s 6" 7.077 IH,
2.5 7" 8.5, 0.6 7.426 IH, d,
@O@ﬁl IH s * dg%:gé\;g ggis referenced to |nternal
soI VIBindenkiohs:CD2C 2 83 cin.3820nppid Pos *d 1H (ppm int.,
mult, J (Hz) d H( E‘br%lnt mult, J (Hz) *d 1H (ppm
|nt Floyupte;  J (Hz) Fbp#limini v Formula VI Formula I X 1
IH br 10. IH br 9.979 IH br 5 7.082
,%d‘?{g‘gloé‘ 7 3.734 § 3.703, 6H s r NH 8.180 2H,
br &oldeht2H, br 8. 165adi@itiof 60%McGHO0, EIEDtle@’/oMeOH (15 min)
7.042 2H, d, 2.7 6.972, 2H, d, 2.0 4' 7.567 2H
7. 14915%] d Fifty sngrofi & crpge extracg mdssolsecb@nDl\Q@ <a@p ul) and this
41’[17)1‘14%171‘1‘]%_?8(1 érﬁlfhggfgplg('é% hﬁm(l) 87g9§255 #)hzgdmbecteg ltflng the HPLC

chromatography conditions described above and the compounds of interest elute in the
order shown in FIG. 1. The fractions containing the bis-indole-pyrroles can be further

purified using an semi-preparative HPLC method described below:

Column: ACE 5 C18-HL

Dimensions: 10 mm X 250 mm ID

Flow rate: 3 ml/min

Detection: UV DAD

Solvent: Gradient of 60% MeOH 40% H,O to 100% MeOH (20 min)

Or Isocratic 65% MeOH 35% H20 containing 0.1%

ammonium acetate.

[0156] The partially purified bis-indole pyrrole natural products of Formulae IJ,
I, IV, VI, and XI can be obtained as pure materials using the conditions described above.

Directed biosynthesis

[0157] One embodiment provides mnovel antibiotic compounds, or
pharmaceutically acceptable salts thereof, which are de-chlorinated; brominated;
fluorinated; or azatryptophan analogs of Formula I compounds produced by directed
biosynthesis with Formula I compounds producing organism, or mutant thereof. The
fermentation process is accomplished under submerged aerobic conditions in an aqueous

medium containing carbon and nitrogen nutrient for a sufficient time to produce, for
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* d 1H val ues referenced to internal solvent for
CD2C 2 at 5.320 ppnrable 2 13C NVR Assi gnnent Tabl e
weaooslzeo2b | | Fornmula Il Fornula |V Fornul a Xl | PEDAUSR008/002039
VI 13 * /| Pos OK (ppm) O Ks (ppnm) OKs (ppm) O1 3
examigle; the nqyple)tllﬁJMS(qf[:EnglaQZ& 8@7 X¥0.20vB XMIL, ¥, XXV, XVIII,

XD X F X956 XX RY, 3G 085 6 gl gompounds.

121. 390 6 161.437 161. 343 162. 045 160.82 7 51. 441
51.464 51.96 2 ' 126.237 126.250 124. 794 125 616

126. 47 3'FdriBtion By bae ermlysis ntheigderivivee 3a’
129. 153 129. 052 127.474 128. 125 129.0Q5 120. 052
11083 12 Onsgsembedigsat 1 PEOHEess: nﬂ% s%ﬁbl%%c 4Egmpounds,  or

7

phaﬁggegg%all%g?éfgﬁz}é ﬁ%45%20f1%%%é1é%9 i;%ﬁ’zggx 8% afﬁéenZQﬂves of Formula

I prbdied Dy babe AptolyS2 of Barmbd2 [18her2 H8c b8 the8BhstitGentB apn ester. This
124.191 124.693 123, ! "

progesg cgggro@w g £xgogl egg%ngoun %%f %grlmu ae Vﬁoéfﬂ} d%z]? ﬁts thereof,

and other similar compounds.

Structural Determination

[0159] The structure of the purified or otherwise derived compowinds can be
elucidated by various methods, including NMR, MS, and UV. FIGS. 2A -E provides
spectral data from these methods. FIG. 2 depicts the UV spectrum of the compounds in
acetonitrile/H,0. FIG. 2A depicts the UV spectrum of the compound of Formmala III.  FIG.
2B depicts the UV spectrum of the compound of Formula II. FIG. 2C depricts the UV
spectrum of the compound of Formula VI. FIG. 2D depicts the UV spectrum of the
compound of Formula IX. FIG. 2E depicts the UV spectrum of the compound of Formula
XII

[0160] The 'H NMR data for each of these compounds is depicted in Table 1.
Additionally, FIG. 3 depicts the "H NMR spectrum of several of the various compounds.
FIG. 3A depicts the "H NMR spectrum of the compound of Formula XI in CID,CL,. FIG.
3B depicts the 'H NMR spectrum of the compound of Formula XIII in DMSO—ds. FIG. 3C
depicts the "H NMR spectrum of the compound of Formula XIV in DMSO-cl¢. FIG. 3D
depicts the 'H NMR spectrum of the compound of Formula XV’ in CD,C1>. FIG. 3E
depicts the '"H NMR spectrum of the compound of Formula XVI in CD,C1,. FIG. 3F
depicts the "H NMR spectrum of the compound of Formula XVII in CD,C1:. FIG. 3G
depicts the '"H NMR spectrum of the compound of Formula XVIII in CD,C1,. FIG. 3H
depicts the "H NMR spectrum of the compound of Formula XX in CD,Cl,. FI<G. 31 depicts
the '"H NMR spectrum of the compound of Formula XXII in CD,Cl,. FIG. 3.J depicts the
'"H NMR spectrum of the compound of Formula XXIII in CD,Cl,. FIG. 3K depicts the 'H
NMR spectrum of the compound of Formula XXIV in CD,Cl,. FIG. 3L depicts the 'H
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4" 119.438 121.139 120.272 5" 125.631 125.719 125.061

6" 122.390 123.848 123.188 7 " 112.480 112.840 112.100
w@alosh3e255 134. 954 134.154 * d 13C val ues ref eCcemnsems/002039

to internal solvent for CD2C 2 at 53.800 ppm **
NEiRysgdegunaof the dontpeuoé af fednuiaeXXy ina€Cl.Gh. HNBC3M depicts the 'H

cor r eI ati g#él%ei%%r asshgggent . %%%%%Rﬁ\%é{)h%gmr el, usi ng
IR rtfct ur a
aSS' @Tﬁ@m S mcﬁmld&ﬂa%t & bPthe gfrfp%ﬁﬁ&tofl?ormulaeﬂ I, IV, VI,

nts o e rel evant conpounds [ ow ng
arﬂeicmamnﬂ]*ablelﬂjes exanpl es of structures fromsuch data
and the relevant data for several different bis-indole
pyrrol e compounds. For the conpound of Formula :
Formula [0163] UV spectronetry (Acetonitrile/ H20O
I max=23 1, 292 nm [0164] Mass spectronetry: HRESI M5
MtNa = 480. 0059 Dcai ¢ C22H14N3O2C 3Na (480.0049) =
1. 9ppm [ 0165] For the compound of Fornula H: Fornula
Pl [0166] UV spectronetry (Acetonitrile/H20):
| max=230, 290 nm [0167] Mass spectronetry: HRESI NS5
MtH = 424.0612 Dcai ¢ C22H 6N30O2Cl 2 (424.0620) = 0.7
ppm [ 0168] For the a conpound of Formula |IV: Formula
'V [0169] UV spectronetry (Acetonitrile/ H2O | max=239,
299.[0108] Mass spectronetry: HRESI MsS MtH = 433. 9771
Dcal c C20H12N3C 4 (433.9785) = 3.4 ppm[0170] For the
conmpound of Formula VI:
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Formula VI [0171] WV spectronetry (Acetonitrilel/ H2O

| max=229, 262, sh 300 [0172] Mass spectronetry: HRESI
wOB0dsH922 482. 0657 Dcai ¢ C24HL8N3OAC 2 (482. 06 PEY/US285/602039

ppm [ 0173] For the conmpound of Formula V: Formula V

[0174] WV spect r omet yNYIR Assignment EaAMe®) | max= 230,

290 [0175] WMass spectronetry: HRESI MsS MtH = 410. 0453
Doaic—C1E1AN3CRCl 2 (410, 0463 ———=2 4 pom [ 01761 For

pbheseampaund i, Eﬁﬁéjﬂﬂ ) ‘M%}m) 1EtOfn'ﬂ}H 9( YHE [§%7 @m}lﬁ!}{ mult, J (Hz)

soectrorretrv (Aceton|tr|Ie HZO\ [ max= 30 26

[0178] Mass sp onetry:, HR MS M+H = 454 355
c C22H14 %C'trlitm 0'%6]?? EISJIR ppnf 0179] E?%

compound of Formula | X: Formula I X [0180] w
Ispect¥dneP 36 ( AHebbni t ri PEP$R 8L biax= 225, 289006sAH, br

53217.30D181H, 4kt spect r ohdB4 yl1HHRESY M5 MrH 2.3694 1H4d.8.1
7Dca3.68T24BHON3O4 (414. 145493 13H, ppm [ 0182] For the
1conpoNHd ef3cFonmyba Xl : FousulE M [0183] UV8E.435 1H,br
(ACﬂgmltllﬂl &/2“@0 0. 05% fio1 mlH @02 §l) | max= 2244 266d,2.5
40m - ES| I 1)6448 1% 7D‘f THIN3O4C r30 11, 4, 1.9

6(44”3 64)1? [01 ch W6r5d7%9 1H, dd, 8.6, 2.0
ey e «5%%%2% e g
8.12 8

114 1H, br
2” 6.791 lH, d, 2.5 6.830 1H, d, 2.5 6.806 1H,d, 2.5
4 7472 1H,ddd, 1.9,0.6,0.6 7.510 1H,d, 0.6 7.539 1H,s
6 7.077 1H,dd, 8.5,2.5
7 7.251 1H,dd, 8.5,0.6 7.426 1H,d, 0.6 7432 1H,s

+ & 'H values referenced to internal solvent for CD,Cl, at 5.320 ppm

Pos *8'H pm) int., mult, J(Hz) *8 'H @pm) int., mult, J (Hz)  *8 "H @pm) int., mult, J (Hz)

Formula IV Formula VI Formula IX
1 NH 8.539 1H, br 10.011 1H, br 9.979 1H, br
5 7.082 2H,d, 3.0
7 3.734 6H,s 3.703, 6H, s
1’ NH 8.180 2H, br 8.243 2H, br 8.145, 2H, br
2’ 7.000 2H,d,2.5 7.042 2H,d, 2.7 6.972,2H,d, 2.0
4 7567 2H,s 7.149 2H,d, 1.8 7.198, 2H, 4, 8.0
5 6.904, 2H, dd, 7.5
6’ 7.028 2H, dd, 8.6, 2.0 7.072,2H, dd, 7.5, 8.0
7 7.489,2H, s 7.239,2H, d, 8.6 7.287,2H, d, 8.0

+ & 'H values referenced to internal solvent for CD,Cl, at 5.320 ppm
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[0186] Mass spectronmetry: HRESI MS MtH = 444. 0085
DcaU; C21H13N32C 3 (444.0073) = 2.7 ppn{0187] For the
woanpmaesd2 of Fornmula XPl: Formula XIP [0188] UPCT/US2005/002039

spectronetry (Acetonitrile/ HO | max=230, 292 sh 245
[0189] Mass spectronetry: HRHde2V5 MHH = 449. 1018

Dcai ¢ C23H18NAOAC (2@ NMR1AgsighieiFubl¢ 0190] For the
compound of Forrmula XIV: [0191] WV spectronetry

(Acd¥inh frixt €/ ﬁé@éulh'lzl;g “Féaulad ¥ FOdgla XSFormula VI

spectronetry: M-H = 425. 0567 Dcal ¢

NM2d 2 5.267Q)35 1.2 93] Fo
PG A ENICET 2, (25,20 D, &SP el O O3]) o8 S
spectromatry (Acetonitril e/ H2O | max= 231 292. %0195]
2 MasBOs§9ct r omet20973HRES| L NES 8 H = 4ERATL32 Dd34ds™
3 C22H16N3020 Br 17488, 01 18)5.18 ppnldid4] In HBRA6HA
4 XV,108131@an be a1%savgl e bronine or al%6swyl e chloride
5Whi{2 bl wil | 1Jigoddhe ot her of eitersgde brom ne or

gth é:lh Pride. forypxanple, in one ggHegy ment ,165@erul a
X\f

sq Z§4that sh AN FOHTLH a XV FOHTLH a XV For
the ¢ ﬁgund oi%%% rrru
spe try ( tr| \i9 %3% Dg 50199]

3 Vaskl Os%gct r orrei@;l/qs“HRESI 1

3g22ReNBC2Br 2 {318520609) 12174174ppm [ 62935 For t1ﬁ8 05
4con@ifd of Foi U9 XVP: 1Hesdful a XVB.055 119.86
5 125399 125.454 125.761 125.159 125.49
6> 122.186 122.257 123.794 122.021 122.19
7 112.465 112.504 112.880 111.958 112.39
72’ 134.532 134.522 135.278 133.881 134.23
27 124.191 124.693 123.860
3 110.491 110.705 109.576
32 128.235 126.954 126.070
47 119.438 121.139 120.272
5 125.631 125.719 125.061
6> 122390 123.848 123.188
7 112.480 112.840 112.100
7a> 134.55 134.954 134.154

* § 13C values referenced to internal solvent for CD,Cl, at 53.800 ppm
*#* Signals can be interchanged due to lack of HMBC correlations for assignment.

[0162] Furthermore, using UV spectrometry and mass spectrometry structural
assignments can be elucidated for different embodiments of the relevant compounds. The
following section includes examples of structures from such data and the relevant data for

several different bis-indole pyrrole compounds.
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[0201] UV spectronetry (Acetonitrile/ H2O | max= 231,
291. [0202] Mass spectronetry: HRESI M5 MrH = 442. 0541
wOoeaism@BR2HI5N3O2FC 2 (442.0525) = 3.5 ppni 020BLTAS2005/002039
the conpound of Fornmula XVIP: Forrmula XVIP [0204] W/
specForghetoyppdudatfdioimulalle/ H2O) | max= 224, 268, sh
338. [0205] Mass spectronetry: HRESI M5 M+rH = 450. 1279
Dcak; C24H18N3O4F2 (450.1265) = 3.1 ppm [0206] For the
conmpound of Formula XI X : Forpaul apXl X [0207] W
spectronetry (Acetonltrlle/H20~ Bax= 230, 291 [0208]
Mass spectronetry: HRESI M 408. 0907 Dcai c
C22H 6N32CI F (408. 09al5 [O 09 cln Formul a
XIX, R 2 can be a si S|ngle
I

chlorlde bot h, or ngAe »
correspondlngly be a chlorl Iuorlne, chl ori de,

none, or both. For exanpleg enbodi ment, Formul a
XI X is that shown in For nuf)hﬁl%%?gs For mul a XDC[ 0210]

For [0163F onovRgecionteat MUt &oriiile AR OY LG =XX1 [ BR21dh. WV
spectronetry (Acetonitrile/HO | max= 228, 268, sh

340. [q164112] Messs sprstomeinest r {TREFESMIS MirNa= 2664806859  Acal

[ 4 8 (466.0970) 0.9 ppm[0213] For the
g@?\-ﬁ%ﬂ%ﬂ @%&ﬁ%w PPIEor il a X1 [0214] WV
ﬁ/ge‘?[(ﬁ@g]‘itrw&ﬂ%o%ohﬁ&bﬁﬁmat_[ﬁﬁx— 230, 291 [0215]

SS spectronetr HRESI M5 MtH = 442. 0510

C22H1BNBORF O 2 (442 0525) = 344 pgm
N

Cl \/OC
Salro
N N
H H

Formula II1

[0166] UV spectrometry (Acetonitrile/Hy0): Amax =230, 290 nm

[0167] Mass spectrometry: HRESI MS M+H = 424.0612 Acaic C22Hi6N302Cl2
(424.0620) = 0.7 ppm

[0168] For the a compound of Formula IV:

T
Z T
~—

Cl Cl
sxfes
c N N cl
H
Formula IV
[0169] UV spectrometry (Acetonitrile/HyO) Apax =239, 299.
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[0216] In Forrmula XXI', R14 can either be two

chlorides, a single fluorine, all three substituents,
wonroism7émk ogen substituent, with RL5 being a fPQomsS206/002039

two chlorides, none, or both, respectively. For

exajop0s], | Masespectmmétrye HRESD MBI M-+AHXE' 433691 Hat s NGk 12N3Cly

in Formula XXI: HO.N iT dT HHFormula XXI [0217]
(4324484 t he synthesis of the conpound of Formul a
XXI [ sition that conprises
add[og?@n@%ﬁfs}%%@@n@&&ggnﬁm@mt he substance of Fornmul a
XXF.[0218] For the conmpouhd ¢f Farnmula XXP. OH O JL N
-AJ 1 d. d FYi HH_Forg Pl0219] U
spectronetry (Acetonitrid e/} | fax=229, 262, sh 300
[0220] HRESI M5 M+rHGk _5Q0. 0f 3 AHI7TNSO4FO 2
(500.0580)= 1.5 ppm | rrpound of Formul a
XXI'U: Formula XXPI [022Z~\V spgctronetry
(Acetonitrile/H 20 | max 2R3, 268, sh 321 [0223] HRESI
M5 MtH = 432. 1350 Dcal ¢ GZAHLENZOAF (432.1360) = -2.1
pprn

[0171] UV spectrometry (Acetonitrile/H,0) Ama=229, 262, sh 300

[0172] Mass spectrometry: HRESI MS M+H = 482.0657 Acac Co4H1sN304Cl,
(482.0674) =3.7 ppm
[0173] For the compound of Formula VII:

H O
N

OH
Cl \ / cl
o o
N N
H H
Formula VI
[0174] UV spectrometry (Acetonitrile/HyO) Ama= 230, 290

[0175]  Mass spectrometry: HRESI MS M+H = 410.0453 Az CaH14N;0,Cl
(410.0463) = 2.4 ppm

[0176] For the compound of Formula VIII:

Formula VIII
[0177] UV spectrometry (Acetonitrile/HyO) Amay = 230, 265, sh 300
[0178]  Mass spectrometry: HRESI MS M+H = 454.0355 Acae C22H14N304Cl,
(454.0361) =-1.5 ppm
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[0224] For the compound of Formula XXIV: Fornmula XXIV

[0225] WV spectronetry (Acetonitrile/H 20 : | max=227,
waamsmm920226] HRESI M5 MtH = 426. 0819 Dcal ¢ PCT/US2005/002039

C22H15N32F2C 2 (426.0821) = - 0.3 ppni 0227] For the

conmpound of Formula XXV: Formula XXV [0228] W

spectronetry eton|tr|I max= 224, 270, sh

320 [H726) HﬁéEéP ﬁ “?23 ' Dcak; C24H19N3O4F

(432.1360)= -2.4 ppn1[0230] For the conpound of

Formul a XXVI: Fornul a XXVk)[Ozﬁl]. spectronetry

acid) | max 223, 272 [0234 Q/NHH = 415. 1402
Dcal c C23H 9NAO4 (415. 1406)
conmpounds are characte C i
and have structures that_«an’bé m
dat a descri bed above and |nNthe anpl es.
Phar maceut i cal Cbnp05|t|onf %@ I n one enbodi nment,
t he conpounds di scl osed he & used in

phar mmplt' cgly sge&ﬁ%w (%%étonffﬁ% $25.30%9, sh 321.
optionally and preferably are pro uce y the methods

di sc{@Isd§l heMerbsn spebhrometrppBIREM Mesh Mbel usetl 4. F4dd Acae CoaHaoN3O4
exanpl e, in pharmaceutical conpositions conprising a
(PHadratsded pam| y acceptable carrier prepared for

stor nd ion. Also,

enbo |ne f%ﬁﬁ?&ﬁﬁ@ﬁm_ pﬁ%%éu ically effective

anount of the products and Qonpdunde di scl osed above

in a pharmaceutical ly acceppab arrier or diluent.
Acceptabl e carriers or di TRent § fbr Oher apeutic use

are well known in the ph : al artcland are

descri bed, for exanpl e, Rely ngt Phar maceuti ca

Sci ences, Mack Publishin : . inaro edit.

1985), which is H H

Formula XI
[0183] UV (Acetonitrile/H,0, 0.05% formic acid) Amax =224, 266 nm. HRESI
MS M+H = 448.1068 Acarc C24H19N304Cl (448.1064) = 0.7 ppm
[0184] For the compound of Formula XII:

Formula XII
[0185] UV spectrometry (Acetonitrile/Hy0) Ay =231, 291.
[0186] Mass spectrometry: HRESI MS M+H = 444.0085 Acae C21Hi3N30,Cls
(444.0073) =2.7 ppm
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i ncorporated herein by reference in its entirety.

Preservatives, stabilizers, dyes and evenfl avoring
wageistisorean be provided in the pharmaceuti cal PCT/US2005/002039

conposition. For exanple, sodium benzoate, ascorbic

aci d [@XfY] est BorsthetomppdydiradPpenac{ldl: aci d can be added

as preservatives. In addition, antioxidants and

suspendi ng agents can be useg, [Q235], The bis-indole

pyrrol es and anal og conposi tijpns ncanjbe fornul ated and

used as tablets, capsules,~or el\ixjrsdgor ora

adm ni stration; supposiftories f ect al

adm ni stration; sterile s i

i nj ectabl e adm nistration

e ¢ transder mal
adm ni stration, and sub-dernalﬂdep ity and the |ike.
Cc

| nj ect abl es can be prepargﬂ i n nti onal forns,
either as liquid solution Qﬂnq¥hg nsions, solid forns

sui t for syt HP/H b)Y bl qubdoPidoas 143
inje ?il%grl or ggvéh{%&g%ﬁéﬁggﬁpﬁg@l e Zchim%ﬁ ent’?ar e,
for qaesml e, Mg epectidalctie HRIESTIVISSHHTRMUN 18 Ac. CosHisN404Cl
| actose, lecithin, al bumn, sodiumglutamte, cysteine
(#PtU 3 and the like. In addition, if desired,

the ipjegtabl.e pharmaceut i Gal itions can contain
ninoﬂﬁgﬁﬁunt mageﬁgwpg%F%ﬂgﬁ%ﬁﬁgg?§ﬁsubstances, such
as wetting agents, pH bufferingHagents, and the I|ike.

I f desired, absorption enhanciny epar ations (for
exanpl e, |iposones), can be ut\!ijzed0"[ 0236]

Phar maceuti cal formul a€li on
adm ni stration include 4&;?- iio s of the active
conpounds i n wat er - sadiubke ddit#onal Iy,
suspensi ons of the active coppoung@s can be prepared as
appropriate oily injecti ong§Hspergyons. Suitable

| i pophilic solvents or vehicles include fatty oils
such [aB91desali® gicctrometry {AetomitriaHh0) bik s 280,2P0as
soybean, grapefruit or alnmnd oils, or synthetic fatbi

aci d [8K92r s, Mage Epestrometiy] HBIESAMS M+ T #1383 feis Cod1sN:02Cl 2
' ES.. , AQueous i njection suspensions can contain

(é%ﬁgééﬂaggzP i ncrease the viscosity of the

SUSpgOEIFN, FHEIhe REmMPOGIIGA Fommapxywet hyl cel | ul ose,

sorbitol, or dextran. Optionally, the suspension can

al so contain suitable stabilizers or agents that

increase the solubility of the conpounds to allow for

the preparation of highly concenty at sol uti ons.

[ 0237] Pharmaceutical preparati r/gral use can be
obt ai ned by conbi ni ng ©

nsi ons for

Rio~l_ Y SRy
N
NN
Formula XV’

[0194] UV spectrometry (Acetonitrile/H,O) Amax= 231, 292.
[0195] Mass spectrometry: HRESI MS M-+H = 468.0132 Acge C2oHi6N30,C1Br
(468.0114) = 3.8 ppm
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the active conmpounds with solid excipient, optionally
grinding a resulting mxture, and processing the

woiadsure2of granul es, after addi ng suitable PCT/US2005/002039
auxiliaries, if desired, to obtain tablets or dragee
cor eq01%4ji t albh anmdh ﬁ(‘éhﬂﬁo axebe & Ringkriromineaor, a ﬁihlg]emhinride while
such_as suygar |n l.act ose, ucr ma
Pam widh %Ft . oy RS r e EPREIoHS U chiozie: | 3t Rainple, in one

I XVice starch

epot ato si ar cﬁ gtéﬁéfﬁrr?t %ﬁ?nhtnﬁigg[gglgrﬁ met hyl
cel | ul ose, hydroxypropyl net hyl - ceIIquse sodi um
car boxyrnet hyl cel | ul ose, and/ or p#ol yvonyl pyrrol i done
(PVP). If desired, disintegratingNagents can be added,
such as the cross-1inked polyvinyl /pyroolidone, agar,
or alginic acid or a sal Brth ;
sodi unmal gi nat e. Dragee corg
sui tabl e coatings. For thi N €€
sugar sol utions can be used, mhmch ¢an optional ly
contain gum arabic, talc, ponV|nyI pyrrolidone,
car bopol gel, polyethylene gl ycol, and/or titanium
di oxi de, lacquer sol utionsFoandas{Ntabl e organic
sol vent oIvent m Xt : e ffs or pignents
can é@ded ﬂFH@HEQBP§9§§@?£%ﬁ§Sie coatings for
ident|f|cat|on or to characterizepdi fperent

pur pose, concentrated sugar sol ul\i ohs ‘ean be used,
whi ch can optionally conts
pol yvi nyl pyrrolidone, car
gl ycol, and/or titanmmdio e
sui tabl e organi c solvents or so vent; m xtures. Dyest uf
s or pignents can be addenggmhggnﬁghlets or dragee
coatings for identification or to Characterize

di ff goegs] conby BpdctromStro{AsabhitteFROPRYNE 2305290, Such
formul ati ons can be made usi ng nmet hods known in the

art ([0&¥9] f oMasg appltemdiyS HRERIVS Mot =511381888a Co2HisN30,Br;
éLFé@ﬁé@pL conmpositions); 5,726,181 (poorly water

T %ﬁ@ﬁhds) 5,707,641 (therapeutically active
pr ot SbRaI°! PEPHEI8Rboufd BT KLiipophi |1 ¢ agents);

sol ubi l'i zing polyneric agents); 5,707,615

(antl-V|raI fornul ations); 5,688,678 (particul ate
medi cament s): 5, 654, 286 (topi cal\f4d mul ati ons);
5, 688, 529 (oral suspenélons) 5. 445, @29 (ext ended
rel ease fornul ations);
formul ations); 5,641,515
fornul ati ons) and 5, 6L, B4 K formul ati ons);
all of which are |ncorporated1hera|n by reference in
their entireties. Formula XVII

[0201] UV spectrometry (Acetonitrile/HyO) Amax= 231, 291.
[0202] Mass spectrometry: HRESI MS M+H = 442.0541 Acae CooHisN30,FCl
(442.0525) =3.5 ppm

2ol uti ons, and
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[0238] Further disclosed herein are various
phar maceuti cal conpositions well known in the
woheosmaeeat i cal art for uses that include intr20TwiS205/002039
i ntranasal, and intraauricul ar delivery.
Phar pe208yt i CRdr the tonipaindafFormaladdélaqueous opht hal m ¢
sol utions of the active conpounds in water-soluble
form such as eyedrops, or in gellan gum (Shedden et
al, din. Ther., 23(3):440®50 20Q])) or hydrogels
(Mayer et al., Ophthal nol ofyi csN21¢(2):101-3 (1996));
opht hal m ¢ oi ntnents; 1 ¢ susgpensions, such as
m croparticul ates, drR A mng smalg polyneric
particles that are sus [ i d carrier
medi um (Joshi, A 1994 10: 29-45),
i pid-soluble fornul ati ons Prog. Cdin
Biol. Res., 312:447-58 (1
(Mordenti, Toxicol. Set, ; =6 (1999)); and
ocul gg204pser UY. spltirorbry E@ce&h@cﬁmgm) RRed 2nef Byge Hie 838,
are incorporated herein by reference in their
ent i [@205¢s. Miash spedittoatetry: PRESTHMSUMHEREF 4% 1A0at a0 24H1sN304F>
are nost often and preferably formul ated to be
(4103004 3 5BRBni ¢ and buffered for stability and

cont gfdne) PhargBeEUbbbAlndaMashLRe: can al so incl ude

drops and sprays o n prepared to sinulate in nany
respects nasal secretions to ensure mai ntenance of
normal ciliary action. As discl ésedOin Rem ngton's
Phar maceut i cal Sci ences (Mack P, N ing, 18th
Edition), which is incorporate§§ htrePn by reference in
its entirety, and well-k ~Skilled in the
art, suitable fornul 2 |ofteRisand
preferably isotonic, sli to maintain a
pH of 5.5 to 6.5, and nost offen &hd preferably

i nclude antim crobi al presgrvald X8 and appropriate
drug stabilizers. Pharmaceutical fornulations for

i ntr §6207] cul BV specirvmetyy (Actedeilgbs@rhsdi 528021
ointnments for topical application_.in

he r nmo
sol vdPR08If or Mage gpegtromety o FRESA LS A4 e I‘Lﬁggg(&fgeﬁé r¢12|’21H16N3O2C1F
er 39] When used as an antim crobia
(@%ﬁ%ﬁgzdfl%hgéionpound of Formula (1) or conpositions
i ncl yoovy ForvEb@n(lh KIKSIR beartibkh Binglecleatinbya singleahloride, both, or
oral or non-oral pathways. Wen adm nistered orally,
nppe, varlepRisan eorespondinglnbe aghloride, a Appraie, clyprdenene, or both. For

e%%;@%r ié)f(%{{et’le%ii (o) Emgﬁthﬁ(grnﬁﬂg J&lj(ofs ??é%\égcg{}n ﬁ{jﬁ&%ﬁ’é %ﬁd

y can be admniste

Formula XIX
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an agueous suspension, an oily preparation or the like

or as a drip, suppository, salve, ointnent or the
woOi2bes/070sen admi ni stered via injection, subcut 2AemSs10¥/002039

intraperitoneally, intravenously, intranuscularly, or

t he I[0XKd] [ ORdiOthe bompoendeotiwainotnXX: t he anti mi crobial s

can be m xed with additional substances to enhance

their effectiveness, hi X G

antimcrobial is conbinedow 4

antimcrobial. In another “enb@di

antimcrobial is conbi'he )

that is helpful to a pa

antim crobials. Mthods Sl 21 on [0241] hi an

alternative enbodi nent, the i scltbsed chem ca

conpounds and the di scl oseHopphdaX@Ceuti ca

conpositions_are adninistered,g% a &articular nmet hod
as an0%ddi nmi EMomegiromaiy AcRIMEHYH A Mud & 228y sh 340.

ot her, a) m. nistration I , i

aam 102 ot 1 S} Bee B SRR s o PR pot TN O.CIF
(4@&@;ﬂ»=gxgpﬂ&p, spray, syrup, or other such forns;

(b) adm nistration through non-oral pathways, which

admi 49213] at i Bor thacbugesndefiotnyta ¥K’on as an aqueous

suspension, an oily preparation or the like or as a
drip, suppository, salve, ointnment or the |ike;

t he

*

adm ni stration via injection, skpcu neously,
intraperitoneal ly, intravenousky~N+Rtranmuscul arly,
intradermal ly, or the liKke; as\ | & (c)

adm ni stration topicQIIy ation rectally,
or (e) adm nistration“vagyi ¢ appropri ate
by those of skill in the &t §or ' ng the conpound
of the present enbodi ment int coftact with living

tissue; and (f) admi ni str atdgr@nlavk®I’control | ed rel eased

formul ati ons, depot fornulations, and infusion punp
del i \[8234] AsUMispenrpmetts (iytesenitile/SaOh Aapdeld 00291

adm nj at i and as furt ' 0 of

of ad ﬁét r ag{[]aéﬁ , Sp&f?t&lp%@'é gﬁ@%ﬁﬁgaﬁlﬁ ari %@g&ﬁét tiepllasNsO2FCl
Ao o8y $ppat i on of the disclosed chem cal conmpounds

and pharmaceuti cal conpositions including nodes of

admi 102k6]at i bnFohmdaghXT nRcaodither, bé twe ahlasides, azamgle fluorine, all

i ntraauricul ar pat hways. 242] The pharnaceuti cal | .
AL N e o P Svﬁsgﬁ}eﬁ oW!Eh aﬁf Beingea hygurine, fwo chlorides,
none, or both, respectively. For example, in one embodiment, Formula XXI’ is that shown

in Formula XXI:

Formula XXI
[0217] Additionally, the synthesis of the compound of Formula XXI can also

result in a composition that comprises additional substances as well the substance of

Formula XXT°.
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anal og conpositions required as a dose will depend on

the route of admnistration, the type of aninal,
wonaedswdiazg human, being treated, and the physi eair/us2005/002039

characteristics of the specific animal under

consi[@2¥8ht i oRor thheowpsendalifdrmutaaXXdr ed t 0 achi eve a

desired effect, but wll depe d such factors as

wei ght, diet, concurrent meditat ikon fnd ot her factors

whi ch those skilled in the@edi

recogni ze. [0243] In pr@pt|0|ng gi of the

enbodi nent, the product s Yprg i OTFS n be used

alone o r in corrblnatlon @ or in

conbi nation with other the apeMtlclbr -|ag%ost|c

agents. These products can be ﬁtllﬂied in vivo,

ordinarily in a manmal, prgfg! HLn a human, or in

vitro. In enploying then1|n VIVO the products or

conp cpmltg] onsUsaspebomeny (‘A&ﬁ(ﬁ’ﬁﬁ'ﬂe/HQOb R, Azanyab2.ish 380
vari et i ncl udi ng arenteraﬁﬁé
o S08a0us | SRHSTIMG MABb s S0 0788 Aamibeld ARDYEC] » (500.0580)= 1.5

colonically, rectally, vaginally, nasally or

PRI%t raperitoneal Iy, enploying a variety of dosage
f or mgg223ych P’@Hﬂ@‘é@m@é&@&ﬁ%rﬁﬁlaaﬂﬁm ed to testing
chem cal "activity in vivo. [0244] will be readily
apparent to one skilled in tf °he useful in vivo
dosage to be admi ni stered-eg acticul ar node of
administration will vary depend Pdn the age,
wei ght and nmamal i an spe
conmpounds enpl oyed, and t
t hese conpounds are enpl oyed n1nat|on of
effective dosage |evels, that Hs tHe dosage | evel s
necessary to achi eve the Slrfgﬁ%EQU|t can be
acconpl i shed by one skill AR rt using routine
phar geoh 001 g8 sytekbiadEy (AudbhRlib,0ARE 20bl M gh 301
appl ications of "products are conmencéed | ower dosage
| evel[6223M t hHRESAQMES Memé = 4321 13§01 eas e@24an,ﬂ‘1T3IO4F 432.1360) = -2.1
desired effect is achieved. Alternatively, acceptable

PATR vitro studies can be used to establish useful doses

enti S or R PR R R T St abl T shed

pharnacologlcal nmet hods. [0245] In non-human ani mal
studi es, applications of potentiﬁl g5oducts are

\ / o~

F

salsw
NN
Formula XXIV

[0225] UV spectrometry (Acetonitrile/HyO): Amax =227, 290 nm
[0226] HRESI MS M+H = 426.0819 Acqic CapH sN3O0,F,Cl, (426.0821) =- 0.3

ppm
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commenced at hi gher dosage |evels, with dosage being

decreased until the desired effect is no |onger
wachisared2 or adverse side effects di sappear. TRETAS3®EB02039

can range broadly, depending upon the desired affects

and [0227 her Bpetht icompodiadaf Farmulal¥xiveal | y, dosages can

be between about 10 nicrogra‘ kg,and. 100 ng/ kg body

wei ght, preferably between af 00 ;m crogran kg and

out
10 ng/ kg body wei ght. Al teobna dosages can be

patient, as understood b ; in the art.
Administration is pref eré ally or twce
daily basis. [0246] The e ActNf or T & onF route of
adm ni stration and dosage canflbe cHosen by the

i ndi vi dual physician in vi YRe patient's
condition. See for exanpl ef%wlg%agl et al, in The

Phar pezas]ogi Ul sagomety (Adheriaietl,0y &maxl-gm 2WhisaB20 s
incoréhrated herein by reference in its enti

rety. It
ShoulGPA56 nOEBESTAAS M HS —A2ckd ey b YohF (1 K60)= 24 pprn
know, nd.when to fe na terrupt, or
adj u[a%gfém n g&t}lgpplalpomf{ﬁ%&r%’iﬁe@i\{i; or to organ
dysfunctions. Conversely, the attendi ng physician
woul d al so know to adj ust treat ment to higher levels
if the clinical response were®notH adeguat e (precl uding
toxicity). The magnitude ofcparm—gdmptstrated dose in
the managenent of the disorder A /nté?est will vary
Wth the severity of the c¢ondi -
to the route of admnlstrtln\Th ity of the

condition can, for exanpl eNDenéval'yated, in part, by
standard prognostic eval uati onHret hdds. Further, the

dose and perhaps dose freguenc al so vary
according to the age, bod@"u léi?f%wand response of the
i ndi pogiag! pet §tbtrofeRy ?&ée@&ﬁﬁﬁé‘ﬂ@@%‘"/@%ﬂn& R&H/H,0 w/ 0.05%

di scussed above can be used in veterinary nedicine.
Fc[)rﬁﬁda]cld}é\g@,ﬁdm@ 26 the specific conditions being

treated, suc ents can be fornul ated and
adni H? %%r ed}@yE%(IM SETHLy Up- 1I4@8é4c#13/C23H1%94é‘f'1ﬁb‘1‘06) =-1.0 ppm

tech S fopef c% g@] A %Hagr E!EIS%' RS ! a%gvei%??#%?ties and have

f oun Rem ngton-s ar rmceu ences

stﬁ(itureb/ﬂfdf ciubé eRbidagd@Ring thagite ﬂesdﬁl%d %), andhinh €2 Bx@&mples.
i ncorporated herein by reference in its entirety.

ion routes can include oral,

rect ransder nal transmuc
o eL03L *aBano e ARt et P RPAN e AispigR herein are used in
phaighd et 'cBﬁqf)@élﬁ&%:” "Pie compounds can 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 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
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subcut aneous, intranmedullary injections, as well as
intrathecal, direct intraventricular, intravenous,
wonoesapenet oneal , i ntranasal, or intraocular PCT/US2005/002039
injections. [0248] For injection, the agents of the
flavadvingti agents caabe lpeovfidedinl the pHarmracauficab cempaditidn. oy, example, sodium
beglrgngﬁg:]gg:lc)%ig% Eca %alegth%?fgfé}a-il)léa/rggy rr‘pa(glﬁ glcia,c%%fbfeeardaeds gsclg]reservatives.
RS, Qi Galart @hid & sPUldS r tg ansnucosal
agﬁﬁﬁggtrg%?gn, %enef?%%@@ggﬁggéfﬁﬁg?g to the barrier
t 0 b8} mealledbissiadals pgirroles ahé ahalogubmipbsitionsSeantbe formulated and
penetrants are generally known in the art, Use of K
ustlapirdaligs capsiios c@e FHEBY OF A7l @f@inigrationm FaResitpies for rectal
. = L. o) t . i . .
oG, SRR, SgNEE, X8erls BF BREHE Gafihidiifon; pathes for
trachdemh At idhin®tratisn Waddhisibidegnslcdgpesiad ahdethertikedi dgadtables can be
Wth proper choice of carrier and suitable . )
prap#ef aet eeniegtigna dprmes, eithee asohpadi oiBiegs Rirsispastpns, solid forms
suf B Bir LofleRA! & b Asion! RORGA FAY IPLALRR, 3PLY bhBffms. Suitable
can be admnistered parentetallty, such as
exieyiBhts GAte,nMSethFﬁgth, sdlhe, clerpeus) dsanaitol, Dectose, lecithin, albumin,
[

formul ated readily using pharmaceutically acc&Ptable .
sodippi sludanpeiy cxsieing hydrachiorigler apdt bedbkagels additigny| i desired, the

oG e Pt SRt S, S S e AR Momtov avvitiry
sub8Rneéss sudl Ad Wettif R BSHS PH bifitingSage@ie) snd thY liWESIF desired, absorption

slurries, suspensions and the Iike, for oral ingestion
erfyanging prénsmations (fos exareple dipospuea)opandefetilizefint ended to

be admjnistered intracellular].y c be admi nistered .. .

usi pOI8L o HRTRIREC ATt B "G RBPT A rfibpripo imetuae
aduohf esctitionsFOF @%apRiw cOHPBuRBEH SwaRRsHRble form.  Additionally,

encapsul ated into |iposonmes, then adnm ni stered as

sugpsitsionize of athovactival comprivedsl ew pe epvepared nasaApRigR@dieisily injection

R Sl bR 8PV TR B g ssame o
orCOMHeE WrSarE ®i19QLbh BE Qb dofabefinit b8 BNbAd @Ak, or synthetic fatty acid
m croenvi ronment and, becausSe  |i posones fuse with cel

estanspshess, ethyleoledté ioc iteglyteridds drviiposdmient d\quieuscigjection suspensions

cyt opl as Addi ti Ily, d to thei d hohi ci t .
cofgPhag; GH el B eeeh i e T YN S GRS PGy tifh s sodium

cirﬂ&iﬁﬁ@ch&lué@lﬁl?c%ée, {PERA] oD8d:8FH tidi’lﬁll?,]‘: the Eﬁsp%ﬁii@l@ E%ﬂ/ glso contain

amounts is well wthin the capability of those skille

suitablehstabitivers s pgentaktiay inanedse gt sadfibitibyeoftihe aiotnpdunds to allow for the
pr%{ogr%ltigrsl %rf ﬁig%liys) ggn%grgtraqu’ seoih?tioqlis.

[0237] 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
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addition to the active ingredients, these
phar maceuti cal conpositions can contain suitable
woheosmaeeet i cal |y acceptable carriers conpri si RQT/US2005/002039
exci pients and auxiliaries which facilitate processing
alginateheDmged eeres anpprondiediwithosyitabjraccatingn sFevthisipucpose beoncentrated
used pharmaceutical]y.. .The preparations fornul at dfqr .
sgs SO R £ R r o8 Ports CHHCB@aRrORRBARY KRR EUBY Biagic. talc, polyvinyl
’ | ’ i ) . i .
P R T B S, S BRERIE SRS Hoguer solutions
and swtablekorgamic dobrentsxamgullegnt miytunesa nByestuftsormvigigmientsakn be added to
m xi ng, dissolving, granulating, dragee-mnmaki o
thedghletator dEpgc AprERgs o ilendHean 91-0; %%@r,actéﬂ?? ggﬁr?f& cogybinations of
aﬁ%%ﬁp’oﬁﬁ@%o@és@ Gor s gu%)%gé,ldo COmRe aldéo?lftkcﬁﬁ%Qn be used, which
ereln-can be eval uate or eftficacy and toxicity
caus btipnispwonteid lgoshsaralbio) tates rpyvényl tgyerotidaies chibgypologel,apolyethylene
ggrticulan compound, or of a subset of Ih? conmpounds,
slykal PR R dievdds.dagqushralithens, and swiRbleQteapici sofigats or solvent

oYL TR Arhigl, MO (i o

idengficoul drsto ofhBamdrizt didferst @bmbafatiens pf ectivet congpouind doses. Such
toxicity in animls, such as manmals, or nore

faypuddtiong s Yo medmneng methadsdiowa in. the 9e Eescifer examgyle, U.S. Patent
rei n ' n_ani d ice i
P! 758 (GRURHR o0, g ST  Somponnas
517971691 KfiesMipeiicADy SactiVé eprofelinsC a€ Ypeptides)p arda7¢3noalipophilic agents);
conmpound can be established using several art i
5¢5d 60y Ri(sadebilisinmppalymstie Rearis); rﬁﬂ/%b@@ rstinaepd forpylatgns); 5,683,676

nodel or.. human cki i [k . el ' ' . .
RO it Sio0h 2R bl AL Brp{TibidnEE SRR b qusponsions)
5i4as 809l RGtehied GoRdid itemsulaiaispdsBy308® @CiQuio dhefilations); 5,641,515

di scl osed herein, including cancer, cardi ovascul ar .
(ehngeligbreleme fomnilations mudivodlyB4 L (rphpior famlations); all of which are

i nfecti oys _di . Sipilarly, . bl i mal
iR RS e R LA T cacy of chem cal s

t o t[38] SUGhLERRdisd1NRE. hoIRNirs Shaf6hd Piarmab@ARhl Ednpositions well
determ ne efficacy, the skilled artisan can be gui ded

kbywn hia $heatpbavhacdusicalr artt forc meess dhainingppleo pritagrelar, intranasal, and
RS S0R L BT Rs sl S i sotions
gL 8 ALl SHCHB bSR3 e s
($teddém etaml.beClin. Ther., 23(3):440-50 (2001)) or hydrogels (Mayer et al.,
Ophthalmologica, 210(2):101-3 (1996)); ophthalmic ointments; ophthalmic suspensions,
such as microparticulates, drug-containing small polymeric particles that are suspended in a
liquid carrier medium (Joshi, A. 1994 J Ocul Pharmacol 10:29-45), lipid-soluble
formulations (Alm et al., Prog. Clin. Biol. Res., 312:447-58 (1989)), and microspheres
(Mordenti, Toxicol. Sci., 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 can 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
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adm ni stered by either oral or a non-oral pathways.
When adm nistered orally, it can be admnistered in
woapsure22t abl et, granul e, spray, syrup, or ot ReT/US2®E/002039
form Wen adm nistered non-orally, it can be
Sceren (Maek Pubbshing BYuBditien)s vdpenss iororparatal heein by reference in its

BT b ok PPt B BIBRETLLS e o
Iéfé'r@o@}'; ﬁs‘eﬁomé UQ El?riﬁ@fé?ed o maﬁfta{lﬁpaef)HtﬁnSagltb}G 5, and nhlost often and

I nt ravenousl ranuscul arly, intradermally, “or
prefekably Ccmctlmbd I enitlme:lrcdasle pweserubtastesoremd dappoopriate  drug  stabilizers.

forrrulatlo nd infusio dellv re simlarl
PhasmpeHEak SanuFHoBs forRSRSBE delvar Tealu SisBensiau ] ointments
fo%J Ecgfrrl a@%‘ﬁgwacﬂ tHeURO dhBBS s6RBnR! f%P smhﬁﬁ)rﬁ‘lulatlons include

tically acceptable carrier. conposi tions
gloaminadpvapar ed for storage and for subsequent
adm ni_stration. Acceptable, carr| rs or |l uents for
therl&aé%l. ¢ \When yped 45 animgiaReDl CPW@%‘PflaF %‘éﬁ?‘?”@él"f Formula (I)

orpu Y BfREH A B B4 AP BUL R ) or v

pdlewnmnar OWaehnt adnlia8gred oedllyexitacgn be admnhstemdpﬂsaapslde,stablet granule,
can be fornul ated and used as tabl ets, ul. es or
SpE®Y, §YTUBneT pver sl fogani Wher admingtiered @BB%% Yot @8 begydministered as

| t
oL G Ay AT 0 0 .2 ) O s i
mﬁﬁﬁbti@&)rmlleﬂﬂfe?dvhelﬁ Shnvigsndredved irfj eution, sﬁcbdutwlﬁaomy 111traper1tonea11y,

|iquid solutions o r suspensions, solid forms suitable
infrgyenggsly H’élifif%lﬁcﬁﬁrébé’ﬁéh%lﬂ'kq n liquid prior to

! nj e@gé,ﬁ)fbu t a?rge ﬁl@% ?1 nf tg tu%ﬁc %b%)fsc ' ?{)tg:l%isngi with additional

i ncl | ne,

subBRitdsOlo  dnBEdcRS their @ﬂbétfi}leﬁessm Uﬂ%ﬁh ef®PiiniBnt, the antimicrobial is
gl utamate, cysteine hydrochloride, and the |i Ke. In

comalined Wmth frf adl@gpn@oantmmerobml edﬂ@ﬁp@l% gEbadieeant, thg antimicrobial is
! t f t
PRI atyR ot bERRnGeam Ut il ) RyPafcit & FRfpfi that is taking

aihitRbidlg agents, and the like. If desired, absorption
enhanci ng preparations (for exanple, Ii posomss), can
Megthods pf Adainisfratdiv] The pharmaceutically effective

anou t composi.tion, requi a dose w |1

Gepeta<Bh ¢ 18 F5TRER Aahrdteh 5ty BRoBiiiBpliel gpmpounds and te
didab&aR pl?.ﬁhf&eﬁtfc%ﬁtc%ﬂ)po@iﬁ@ni hes RAXShiSRledChRArAph@ichRE ihdthod as an

of the specific aninmal under consideration. The dose

artamcivbidai |Sockdmethadhiisvkede, desng eethekf dait adipiristygtion though oral
patﬁxegygd w%rllch a&rrljums %tl%ksmc udes a(ﬂ‘frlllnlstr(%ltlgltl n %z%?s%&l ta%riet, 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
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medi cati on and ot her factors which those skilled in

the nmedical arts will recognize. [0255] The products
wonrosmmpasi ti ons of the enbodi nent, as descri bedTaisems/02039

can be used alone or in conbination with one anot her,
administratiombdipdbdsed rhevdit haret vaetous mesthdsufor cadarinBtragorosf ithe disclosed

agents. These products can ﬁe utilized in vivo

CHEPHIFR), CopeupdieAe) PaBBAGELIcah e TRRS GRS Inclidg mpdkse Agpinistration

99@]’: ' i W ] j t he age,
ﬂvvew g q?ﬁgc%g}ag’ﬁﬁﬁa asél’r éé\lg(tﬁ }e&l&g% %ﬁgﬂpgr tt %&Far conpounds
enpl [Rdd] arthet plenspaaitically wsecive aibountof ligs 8is-indole pyrroles and
conmposition or conpositions are enpl oyed. The
B@{%ﬁ

AARMFANRASItIONS eq¥dedas @ dase Wil Hig ropieofpdpyistrasion, the type

rti. [ - W var i i1V of .
R e —
ardfhal Ghddrfcahdiddrati@ dTlle oss tagbe milohe] Wi svhdse a desired effect, but will

conditions and their severity, the conpositions can be
depsnéran sedutagion asdvaights disteepneviren medjeationiapg ofer dgctors which those

sklaillgé:cfilln!tﬁ' A \é%feilrfest#ﬂlm t echni ques for fornulation and

medal 1eC 178, . : '
M R et Pationean e found i n Reni ngton's

Phar paaspt i aal pReii@ngeshe 18kthods . of MAEK cRBBHInSdHt NGhe products or
Co., Easton, PA (1990). [0256] To fornulate the o _
caappiimd sambe Feadraling @1 in eosbarationtwith enowiagher, whivwambination with

urface active agents Xclpi ent s noot.hi ng. agent s T
ok R G AinE el FHRE RS o RiAg 1 o, ordinarily in
a bladnthA10prerdeb1§ YR S thaReRs od il veRAt InNEnEIe §ingttB&th S vBBthe products or

the I'ike can be used. Preferably alcohols, esters, _ .
cappdsitiond edn phasdministerstdofos tharmdammel linke varietheofuwiens, including
as surface active agents; sucrose, glucos | act pse,
PPl Y e o0 SERRI R’ SR g ofRRRally, - rectaly,
vAMWET BMR1IS o 1f#RAb&itoABANRE ShipIyRh s FvRat9 of ABEPRIbHMN. Such methods
nmet hasilicate alum nate,” synthetic alum numsilicate,
capedlsn hanappdied tntesteng chediioshagtivily saribonat e, cal ci um

o RGA PRORRRA B reaby S-SRI RURRING Sba B s 1 v
dSa82kAbE adtndlistercl 2hE ARE hallidul@NHodd18f hakiBiGARioRSW ISRy depending

as snoot hing agents; coconut oil, olive oil, sesane
umn the pganutigitt dnd saya adian sheriesteehtal tixuppamslaoporapamtls employed,

or lubricants; _cell.ul ose acetate phthal ate a ..
aluéiﬂ}wiqc Bie ngc‘éil?lg}b h@l&f%ﬁ@nga Sgde cfénlwlam@ea%&e determination of
efFeHHE do§hr\$e TRy hf&? ﬁ:_ttﬁ(eqrog%eh@%ly h@%@sa‘ﬂ? RPLOHIBSe tAS désired result, can
e of p | cah b

erivati ol yvi ny e use
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.

[0245] 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 can range broadly,
depending upon the desired affects and the therapeutic indication. Typically, dosages can

be between about 10 microgramy/kg and 100 mg/kg body weight, preferably between about
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as suspension agents; and plasticizers such as ester
pht hal ates and the |i ke can be used as suspension

wageistose92hi addition to the foregoi ng preferred#CT/US2005/002039
i ngredi ents, sweeteners, fragrances, colorants,

10 esevgat/eandnd kgl bddy waighbe Adtbderdively ddsages can be based and
adm ni stered fornul ati opn_of the conpgund produced

C%l%atﬁ%ﬂlﬁ%‘(.a t}@f suriage é%. tr}lag,ﬁatmlbtalaf naderstop Asg slgll in the art.
AR 1%?61‘ BRI S é,%‘i* t@{c%'daﬂ phge57] The
conpounds a co 03|t|ons an be ora or non-orally
adm [02gd6er ed he@xact fommnlafiad,irette df radtdmasmtmmmndaiosagmm be chosen
0. 001 nglﬁk g/ day. to about 10, OOOrTg/k /d of the active

by ngrla@h el Phypigianup &1y of deat lynfawwht@m 3¢6/MRGPFRPLE Fingl et al.,
pr eFtPh]a%ﬁacmg;c%{ %\émo&f i % a?)%ﬁﬁé’s 1'9F}§r %'1 1mls %{w’orporated herein by

I'mMe per 1’ess’ pre era

rdf&&/@ndednab@ﬂﬁret}e Mt Ehoul® bp@btedakat tAt hitsndiig M@lsi(:u&n\doﬂﬂmow how to
preferably, the conpound produced by the method of . the
ah AN e fermaiapiep inierEwRlb 0 asbush RdpHnistratieny dpp tppfexicity, or to organ

df’ tf@%rc?gnsa ”BHEJ %se?f '?J%Qtlﬂgﬁ{ﬁllég p?%ﬂmgﬂ) Lo 5’@# Ttno@qf) adjnutst treatment to

avenous a patl

hisBegével #0tHel bigieanEespblie Megd lok &(ﬂedﬁaté %)@@&&hﬁ)é tbkieity). The
active or anti-infective |ngred|ent woul d about

n@gmww daypdmanigiipderdt dqmn/gd thepagament wb the giseder abingerest will vary
7.
wbthgtg? g?yeggy 8? l&t%u(té%rgltg?n S Ib|e ﬁ}{eate'}f%-cf tbet Sf%l';ilteaéf %%1&1 mgfatlon The

sévieitiabf B8 cohlitieA Ntab) efdleé)@ﬁ’gﬁé Ybéd @V.’«ﬁﬁ’dﬁ?d" iatgit, thyest@dard prognostic
the anti-infecti ve conpound of the embodi nent in

eeateniionsnetlngs. Enobesthearose pad pedrpedesedipquenny, will also vary according

qQve ted referred do e. ran to.effectivel
8 g oy Sty S Ehronss AT g o e o priffect comparable 10
tHaf‘ﬁﬁ&Is‘sé@l%ové £26H uskd ih h@teﬁﬁ&ﬁ' wédisigkng the
anti m crobi al produced by methods of the enbodi nent as

a bi §BHENi caleperding pea@lerspemﬁh@ou@wpnm hdlngrtmmﬂe@u@yagents can be

TR A R PBIF. PERESUB! Pealri e ¢y gaied of Gohniques for

fo%&hva%% aRd aYH BT oR LA DL Cfoui{zi mq@mﬁg%nrstpﬂaﬁn%éuﬁeaﬂ Stiences, 18th
applied to any of various cultured syst ens.

Edls Mdce Rubfshing CegBastons P|A|ﬁb99m,ewhi‘chns amrg;dr@ted herein by reference in
met hanol sul.foxide, and the i

ity GRifsat PEH ieaﬁémmiraéwanrﬂl&es %8 130115}6%?&11 re@f%nﬁﬁ%ﬂe@?al vaginal,
trfdAlcoSB)! b ihtBlinA] ta@ﬁmni@fra’@od '}ﬂiﬂérﬁeﬂal" Rl &9r iRIERAE Sfliramuscular,

usi ng an organi c sol vent or dr ous organi c sol vent
siltitaee@usp lifamadatiaryoimy ectianay iae nweitl dshentathmeal, ndirect 1ntraventr10ular
pr oduced bX t.he net hod of the enb?dlnent f or
1ntravenous ntraperitoneal, intranasal, or intraocular injections.

[0248] 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
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use as an antimcrobial, anticancer or anti-tunor

conpound is generally in the range of about 1 to about
waQsmgeark, t he nost appropriate use anount vaPCE&IS2005/002039

depending on the type of cultured cell system and the
intray psie igkctime, Ths combbulds cqupbe Girstuérdedyeadily ssing pifarmaceutically

ordipary skill {n the art. Also, in certai . . .
acsspipble i PH KRN b Dircibniodisagss iiaple(Preral iministration. Such

0 j Kik k. : 0 -

cBEPEPGROR, IR SRR LL e Sl G, 700 SRR Al tablets, pills
caiselesreliduids, gklsusymps, asluorposindemsionsomduthe likepdomnral ingestion by a

antim crobial involves adnministering an effective
pafifgtiitbedfeatedni s-i ndol e pyrrole hi a preferred

enbogﬂzqut A %ts”fﬁ'i%‘agditﬁ‘b%' YRSinRAIEDEAEREIME e be administered
conpound’ represented by Fornula , to a patient’in nee
usihg achriqtiesivell ibdvar to thiokeé bf didénang elkdlliis tief fre.c Fovetaymple, such agents

reduced or npre preferably repnoved. [0260] As will be
c¥hbrepiceBBYRteY Idp dipasorags, (then admipiséered ps deseeibad apeven ofill molecules

I el:y i opli . ent .
o8 T < PUE g S P Pl e o
adif@us Byterigrat MBBtliposhahl icSntBBR Nre it Pproesadi Bét thatexternal micro-

can benefit by the use of an antim crobial. For ) )
csioppicat apthybespusglirosores Kusg, withfoell enombrages,mre @figiently delivered
. bepefit fro . ' ] f j i C ' .
PR B P phe AR, R EBeRmBPeRBhi-Bk L Slapie motecutes
canbd difecpabdhfistered iR cRulagd ment, the patient's

health may not require that an antim crobial be »
admi H280kr e Deterovieation, of fe ¢ifaciien amenntssis iwell withi the capability of

sone .henefit Dby the.reduct. the .l evel .of m crobe .
A RE SUEE T et P raf 1L L nlel il BBy pfB06T nerein.
a®IRGH tdBR actilé) eh @&t ériTs, Cthedd fharmBciticfICédnySoskitistah BRRin suitable
type of mcrobe, but not against other types; thus, -
phdringodutigally adcgptabllepagicrs fcomprisimgioxicipyenits andh auxikiaagsmehich facilitate
of the ient, hi choosing such .an antimcrobial, the .
PR e T S O PO SR e UL PP FRIP e P EICSdE toaf Phigieceutically
THS Bcphratibhs ARmalatdr RRrMaRNBREMIRNEan b the form of tablets, dragees,
antimcrobial is effective against a broad spectrum of
capisgleatve splupiord. etlabpharmabewdl epepasitions eah bbongiugartured in a manner

and,. e preferabl har nf ul bacteria, to.the.host .
G GNP KRR Py 8t ot Y BRBUG FERYTteE R ari0p g Eramilating,
dfaeSinhRinG] VRvAMRS bnfildifyThE" UBHsuBKAE, L ERBHRRL | V€ Iyophilizing

to the host. Exanples of ‘'mcrobes that can bé targets
pwiesset.i m crobials, include, but are not limted to, B.

ant h{O%%II]S BConclz];()eoru%Hss ’dis%los%g Ihlefein 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, 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 vifro models exist for nearly every class of
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S. pneunoni ae, S. pyogenes, H. influenzae, S.
epidermdis, S. aureus, E. faecalis, E faecium and
woheoslo7ése2 [ 0261] "Therapeutically effective aroOwmiS2005/002039
"pharnmaceutically effective anount,” or simlar term
comhiien, tihelidiaguhe tonditichsuapated phthreracmpoimsl disgeswd hdrein, including

will result in a biological or nedical .response of a. .
CRRSPT>  CANQERTRIIaLs (iSpasty AknY QRS Hamﬁm@x?ﬁw&ena andy Fffgjious diseases.
SRRIGRS -acdepta@woalﬁﬁﬁr ﬁlséelgm iRt eo %&&mﬁ%ﬁ&{cx of chemicals to treat

response s one sought by a researcher, veterinarian,
sudhdiondltiode.c tVohen smlectibfemadel o detanmire0FG2]cy, the skilled artisan can be

"Antimcrobial" refers to ,a conpound that reduces the
g}lﬁﬁim}h&&dswe SirPe vt 1FChRPLe 8B edPIPPHE @egﬁldidﬁém and route of

a%@ﬁﬂé&alﬁgg %ﬂg‘&gﬁﬁe B ol es;@,l l% | uasnfj&; 'rcgf t'i]ﬁfjs & ﬁ%clf ‘g? ﬁ%\%ﬁl’& determine

anin mcro € antimcro
thenuffiemsef hlkempbamtia huhahs.an i ndi vi dual mni crobe wil |
die. hi_one enbodi nent, the |ikelihood of survival is

det ef0A53bd aWhsn fugefas Anansimigropiaby the sasppymdpidisclased herein can be
i i Ll S e t .
otk By AHHE LG 8P Flop ptlFLFER PAACAGRARGESA Bl it can be
aliindfi&re@ nipOdapealy, , tablet, | glasulebisplay eS8 msp, a6t | dth@t isaelorform.  When
other simlar term Such antimcrobials are capable of ]
adraistergd nepropralitip pr 64 iheg adiRBISiPIEE: 1S o0 AEPPFU SESPEAsion, an oily

f . IM:croQrgani. uch. as [ a. .S .
PSR CE, RTIRr BY Roo S PRIl shen PERBAE orollf ke, when
adRinMKére®i OtviLs, iffhition! hedubp@uiidotslyand iAipdidsiaani,al intravenously,
_Agents for Disease Control (M Gayson, editor, 1982),
ingrgnusculady, e itradgmallyTie s dikedl arCpageliedofrelapgs Bpaulations, depot

Action 2d editi.on (1981). hi_another enbodi t, an

e aited Gp thbiBR B b verl s PRLAT B RIS

surviogaB] burhertdrhpdshRRg@isciBed RS $n pRatmdcBEtical compositions can
m crobes will be harnful to the host in some way. For

alspcpmpees aipharhaceriiclpmeceptblecarsien vshtcomposttioas cag be prepared

harnful to,the hpst, the, antinl.crobial ca ct _upon the

£l iPHe #51 JIPb PR R, oA ERRR etfer g Gitvents for
R € hisebira kel Mo Wa in tHAGhEAScBEH ENeird, hk@hichRR& iBdMator example, in
thé mcrobe(s) will die, is mninmally harnful to the
RemingbenisliPhgrmansntiat Solsineds, Mask|Ryblishing Cal (AhaGemero edit. 1985).

mbodi nent , it i t i tant h | th
Fah ERPBOSI PEpRRts FBLRG! MmO EHolTed) 35 dehlpt, capsules or
S(?lﬁtzoﬂrapﬂg? 8%2 aldnihiSEMHGRS sipBsitdries ltbPeadalodr SadinAl Wani@tration; sterile

solutions or suspensions for injectable administration. 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
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 can 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.

[0254] 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
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[0263] In one enbodinment, a bis-indole pyrrole is
consi dered an effective antimcrobial if the
woizeosionagak e pyrrol e can influence 10% of the nPCTISE®S5/002039
hi a nore preferred enbodi nent, the bis-indole pyrrole
to sickicfeatdesieed £ffedt, batnwilhilbpemic en Mch daditdo af weight, diet, concurrent
m crobes hi _an_even noye preferred enbodi nent, the )
nprdicafinn g other fagiogs nggéﬂf%% t"{ﬂjl@d it theymedjeal;arts (Wil gegognize.
50- 8 t h ' [ d .
crbod taht FRoPFaRESr dorBRHRR JEIRE B s doscrived above
cerbei ndell Ledowwee oB Gn ToUbirfatibh ewith Céneobesthé, caniney@nbiidich with other
preferred enbodj ment, the bis-indole pyrrole is o
tarsRedtie V& diagnogticcagenisnt Thees prEodystsooy, b uilkiednicriyhes in vitro. The
. e i ' e an . ' farn.
g0 A4ERESnd o 4l R Mod 3 o RIS bif b Bedfling wpon the
ape, evedgiitand beinta peaddiahd patiaflantanphesls ehipesyedddBe egecific use for
IS a measure of prevention of reproduction. Likew se, _
whichy theggpranprsitinnser, ¢yppositions i9es emplryigdi Mfheumpgnituds of a dose in the
0 ] ecdeath... Not  al | chani sns_9Q ction.
i AGHAG X FHEREEC £t L dricl BlsprdlF FOAVBENaBl B SRty of he

candigomad by eregRBasidn®nhe réutt OF LRIIGRALAGE Ridf &pehdaPOTSthe disease
can be desirable if the | ower degree of effectiveness

cpudiienssand thyir sevraity.fthe compositioeshcasbe fernupased find admpigstered either

0 g e, ;Thus C ound that j .s. )
stiiueb AL Bl Of BN Seonbiittes YoP FOTRRIDION AR adimifistration can be
foundtih Rendigtoh’ s Panh dcbuttdati8ciehéRC 1 Sthted. NI K@ LishR Co., Easton, PA

non- harnful m crobes, can still be consi dered

B%0dctive. [0264] hi one enbodi ment, the conpounds

descr.i herei.n a dm ni st ered_.si npl 0 renove . .

micr %%@f an ﬁg&ﬁhﬁ% eﬁ@“ﬁﬁwpﬂ?ngP&E”%ébé“ﬁgﬁ?%Wﬂ“”d”ahknown
sidceEXAMRE €, ageftsSi biddpicRRS WHROiflE Cf%ﬁﬁﬁ, CafkpRh§88 N agents and

a problem such as in food products, e compounds
phazeceulisallh eecspiablsafilnpforaning sitbstenced adilrwetihg asgstiulte, and the like

roduct o educ he risk of, . mcrobes.in th )
B BEISHE. PRl iodnaRy o Ehe Suerlpd ahnEic.logio s e like can be
ufeAdHe Quithhe haxe! agéﬁltsznsﬁ&%%;sﬁmes&? Nhotb&, tH&ch, crysiallized cellulose,
surroundi ng envi ronnment, such working surfaces. "Arter
maheitelo niight naishydroas adifiicate.s nesgngsiune yaluminabyt incrgakdiymbenecthasilicate
removed. Thi.s can be particyl.arl esirable in. ]
aluppRly ymGe i BRE R eliceies %@@gﬁbizﬂg@@a@ﬁ%@a&@@d&awonate, calcium

AT L S5 S TGRS BT b et
exdipientaamagresium 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.

[0257] The compounds and compositions can be orally or mnon-orally

administered to a human patient in the amount of about 0.001 mg/kg/day to about 10,000
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enbodi nent, the conpounds can be left in the food

products or on the work surfaces to allow for a nore
wonreis@aedzon. Whet her or not this is an option RCIIUS2005/002039

depend upon the rel ativeneeds of the situation and the
mg/lkglday ad slocactive dngiedibnt hml nmrmpr@fmablmboht 0.4 mpake/denio about 100

ter ned. as de crl he | es,bel o
sy SF S S S P e oSBT bES o s preferabty. over
e
AP0 PR TSkl g b e
byetip! mythdd axfdhe rnfbbdinpme cius @rafhrebiycsd adwampstsiadi ipnthe stated amounts

obt ai ned_wi || undoubtedly be appr.eci h
COPRRPIS Y Pt RPN ALY PR DR | DR r O SUBGIopt 2 patien
| t
nggr ﬂmgé géu}s e i@fgl?égp dﬁﬂ'y B&%Qﬁ]ﬂ%{ei u@i‘%gto?oaﬁtﬁfallntﬁc%\ée ingredient

wafldrie aboulv@Q? tad/dayeto mbdutﬂﬁchm/:daﬁtahd gnofe prieferdhie, Ibmgﬁgty to about

er liter of sea water; starch, 10 g; tract
@r gespeplogribeles. gs Wil ebederierdiis tif feo 0 g (e at, in certain
e
sﬂodégér)‘lgstalitn%ernat) gxggéé(a}%a&fﬁﬁngggé tqgtfs |O\S/: gﬂ%uﬁtt frifé‘@d'\;c\i),a(lg B &md of the
embdidimgnmn Dlovaitsythpr exicesst oiveven dhiudxicenl, aha abcs&ta—stg;tedfprﬁ&@red dosage
ycerol per liter of deionized wa

faﬁé‘? tq fo?@tlmly@ml asgrpseivghersab paticwlay F&a af]ItS or éftfsfft}qné
cryo %hfsglﬂ? Pg angé o?at ﬂ’?g'r ttﬁ’e) antm‘%ﬁ?‘ﬁgggﬁng&éiué?d _béfomethods of the

cul t ai ned wer Frozen an

erﬁB@ﬁﬁl@ﬁt & al ©13&Ini&a adst Crehgent, ethé @ompbendr maddadedoby cmﬁethods of the
NPS012745 conpounds was prepared by transferrjng 1.

empodimenh @ﬁ@blyso@@e@egr@awn/ ef dhg diseeserwhgn 49 is 15{59}:3(@‘1 m an organic

of t
<0035 Bt i R L BT RO PRUAR e o
syiRnsl. N$4BRY Garflé sdABerfl€ ficREIs, for ERimpe, dficthandl, Mmetlylaulfoxide, and the
shaker operating at 250 rpm Five nml of this seed

like| The formatation sen| fax exnipe. desapwier.faragilas ghetichselyl inhibitor, or a

et ative nedi m The
g O Bor R B oS 5 Py A BEAREP SER solyent. While s
pR{&GRIdMcSRAKEH PRYS Sdrhpdimdtpré®ted PMthel Methat oeands] eﬁhbodlment for
t he second seed culture was inoculated into ten 500 ni

ufd askn @nhmmwblhlg anernagr @f anthmes germaund wsregﬂnermllywrnethe range of

third s were, i ncubated at 28 de
aboty e SBR L gtlf Yod il AP hg Ap SBuG AR foepaly on che ope
oftuiRR&d 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.

[0259] In one embodiment, the method of using a compound of Formula I as an
antimicrobial involves administering an effective amount of a bis-indole pyrrole. In a
preferred embodiment, the method involves administering the compound represented by
Formula II, to a patient in need of an antimicrobial, until the need is effectively reduced or
more preferably removed.

[0260] 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 antimicrobial
in use. By “patient” what is meant is an organism that can benefit by the use of an

antimicrobial. For example, any organism with H. inflizenzae or E. coli may benefit from
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of the third seed culture was inoculated into the
producti on nmedi um havi ng the sane conposition as the
woegstiatdzze nedi um The production cul ture wasPCT/US2005/002039
i ncubated at 28 degree C for 7 days on a rotary shaker
ﬂmr:mlpﬁbzitt'rtgl @t ar2&Bintiprobial et car inutluen tdoch theasmbumtsif microbes present
ken Wi th 500 m Acetone for

nmn and then
ipoths GRLEN- v P OB THIRTIACG LR deAth CPeyeRblgFasie that an
atin}AAHA. be B flidid AWAGL HODahOR R QALERGAM (Ghe HRfeft by the

recovery of nmpounds of Férnu
re[dithﬁ(&j oPtitd favehbf aricrobésepresene in aheptpamnelm;t @ﬁd F‘Ebmsrrhban need In one
TV, VI, and Xl_ can be agbtained by HPLC
e@ﬁ?‘é‘ﬁﬁpbgth%ﬁﬁi}mé%m‘a‘é%l?r siistve apBmsicIcuhpe %@1@0@@%@“ against

SBEPRIEH 0B AR LRI SR s s e it 1

chidSirigosut D AfoalvkifditroBial, thethethO@68]d fesiitsy disgloséd inhthedxatieples can be
extract is d| ssolved_ in DMSO (900 m 1) .and this
u%ﬁf}ﬂut iBran dltprpve embedimenb fthL@U@BPWI 1hplecdiyeypgagpst a broad

scr| g? g‘ﬁg dhak. " egé??hilpl‘gro%ﬁ F 8P HYreS del.r{d' gﬂgre preferably,

ove’ conmpounds of I nt er

hﬁﬂﬁﬁupbéiﬁéne@ howhe hostFr@nisn. Theef mathdroagbedinieat, the @ntimicrobial is
t he bi s-indole pyrroles can be further purlfled usi ng
cHeddivgiagpineipdlmiqrhes Hpecthese Ayl ede sha hasdd Egamplgs of microbes that can

oAy 8y . BT ED AT 0 B o, . ot

SCpaeiesiia®T S.69%6ctpssH I %h@@a& ,05. 1081eAvRIN3, (S20auPedy, BY faecalis, E.
I socratic 65% MeOH 35% H20 cont ai ni ng 0. 1% amoni um
Jageemaangl the §87.0] The partially purified

bi - I[(ﬁ%‘ﬂ - R re?a{p%ut?c%hﬁf'” alffe%{l()du%ou% ” Fo&p‘ﬂ"alrn%gceutically 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.

[0262] “Antimicrobial” refers to a compound that reduces the likelihood of
survival of microbes. In one embodiment, the likelihood of survival is determined as a
function of an individual microbe; thus, the antimicrobial 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 antimicrobial will increase the chances that
there will be a decrease in the population of microbes. In one embodiment, antimicrobial
means antibiotic or other similar term. Such antimicrobials are capable of destroying or
suppressing the growth or reproduction of microorganisms, such as bacteria. For example,
such antibacterials and other antimicrobials are described in Antibiotics,
Chemotherapeutics and Antibacterial Agents for Disease Control (M. Grayson, editor,
1982), and E. Gale et al., The Molecular Basis of Antibiotic Action 2d edition (1981). In
another embodiment, an antimicrobial 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 antimicrobial
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TH, TV, VI, and Xl can be obtained as pure materials
using the conditions descri bed above. The partially
weouaoisforexd2 pr oduct s have the fol |l ow ng spectr 0seopius2005/002039
characteristics. [0271] Conmpound of Formula : W
capact npore thireymiodolet mnitbp ithesetr@@n. | fmones28bod2@2ntmmm antimicrobial,

T VO e T
s&r‘?@un-ﬂ gumc]réﬁa NVEH L CRRGh Qhersi8ve! iib&difnent, 02 {€hot important how

Conpound of Fornufa DI: UV spectronetry

harhefat dre ztnt1nh1e1/obia2¢s fo: sunmerdiag 3tynnASdbint) ddissas long as it reduces the
pectro try: % I\/IS M-H = 424.0612 Dcai c C22H

ligglalanod 2“1("21"21 ogyiceby. 7 ppm 1H NVR (CD2CI 2) see

-(I)-fa " Li?%ﬁﬂ ;-_3 E@Ny%/gs pectro n’e? emg: g)xrr%)féz 7 S}Cﬁﬁggag&l ngl effective

ahtificred3if RO Dis-Mdsk pyasié RﬁﬁﬁhﬂlyencHRBSl) off/ShMﬂkilcffobes In a more
433.9771 Dcaic C 20H12N3Cl 4 (433,9785) = 3.4 ,
pmmrf(@m@ lyle%te@eb&bméolf p.mrs]@ lwﬁﬁeth@t o3n %ﬁwm@ml%m 50% of the

nﬁ%gg?égr i { ég%) Ff\élred %?8%?,%@%%5%]840%}%%1‘1‘016 is effective if it

cﬁp&ﬁldeﬁ%SO%SO%‘REﬁb Merddés] %%V%ﬁ?orap&iférred embodiment, the bis-
C24H18N3O4C 2 (482.0674) = 1H NMR (CD2dC 2

ingede pamole 13 effecdiveNfaY @z@ﬂ2§n0§e§) -0 f the migpobep. In an even more
%f o nﬁodé&g%ﬁ? dT’éﬁ{ Eﬁél b%iégolelz}g%o(lp‘?s g% ﬁé‘?/ﬁﬁh%r%ue%cg 55/ 99% of the

médbd) 68nBaalce” @&Hﬁhgfﬂ%@‘k@ f{edHdhiskR @ Jactrodfor &Qﬁ‘coﬂﬂ;&ound. Thus,
NVR (CD2CA 2) see FIG 3A. Directed biosynthesis

fanexaarde dif r?emmm%lﬁéd?fﬁ‘éﬁnfﬁoﬁlél reprpdiefian pt mienepesindisy ipHuence is a

ngeggucrﬁl ellfle%v[gcé cal X%aegfﬁ ﬁt%t?og%e 1?(%\'0%,?:1 : erogrqug%l\éhchesyroys microbes, then
irffRhEY Ri20RBRDreaTahiebe AbatiTO NG bR nlecBATRAY HOSCRIOHE DR at the same
by directed biosynthesis with Fornula |I conpounds

ppchl@tggq ageidecsenesin noan pliregitvetambodonentThiow percentage effectiveness

cEEarurbl B BRET Rreri SEERERUETIE G DT alRRY B, such as the
sﬁ&[ﬁkﬁ@r AR BdrhFREE o Bt dnh8t The a o Npﬁédﬂd%a&% olnly"B0% Qffective, for

produce the novel antlblotlcs
example, but displays little in the way of harmful side-effects to the host, or non-harmful
microbes, can still be considered effective.

[0264] In one embodiment, the compounds described herein are administered
simply to remove microbes, 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. After the compounds are
administered they can optionally be removed. This can be particularly desirable in
situations where work surfaces or food products can 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

-62-



Producti on of de-chlorinated NPS012' 745 conpound of
Formula I X [0276] Fernentation. Seed culture o f
wero@iniodxPS012745 was prepared bytransferring BCHUS2006£002039
the cryopreservative culture to a 40 m tube
nealtodithe sijuadtdnrdndahe sisks héseciategewh itheecamggbiund) which in part can be
con&gﬁi ng of the faollo”vi ng per liter of sea water:

detegpia crieddn theskyamples bedowy: and peptone, 2 g. The

seed ikt ur

S o] i Iy Ry B e et

einbbé&n&ﬁ&cbfcthlé ngthedyay anmmsIllatmﬁdtatitscmfﬂmpaﬁlcmhaﬁkthods employed

containing 100 m_ of the vegetative nedium_The second

andicthe pregise sheaisal sompesitiens abtaipgd walpredogbiedhdye azpa%%ted by those
y shaker operating at 250 rpm Five m each

09%?}1%8%2%0nd seed cul ture was inoculated into 500 ni

flask contai n| ng 100 nl oEXAwPpEAduction nmedi um
consi stin per liter of deionized

gj the fol | ow n(g

wat er rf@‘ffilCUS!@Qf Compeundsyaf Faemnulag IIgHT, 2 qVhait Bhe, 2

g. The productl on culture was incubated at 28 degrees

C f of0266pay sSFaamemtation.abyrais NIRSO1 2048 wad grogynaih a280mt }nnhse containing
The culture broth was extracted with equal vol une of

1@mpyaf vageatircameding conrpisting olihs foflqvans pﬁf ligtefoseapypger: starch, 10 g;
ygz{s'c %gcra% Yy %a ¢ gﬁ)tn@'r ol ngfhteg‘,%} u tEJeﬁfo'vJéattg qnéﬂ%?t%%plﬁdays at 28

oun esse recovery o

delge@m: @hlal’rataeﬁ s}i\dRaQSIp%Mﬁlgan abogpraf AbE vegaidtiyel dltufdnviak imixed with
catlon[0277] The conpound, of Fornul a DCwas . obt ai ned bg
Mrcquiﬁa% spiption Gensigiing of504 grelygerotpeiifehpedpionizgd water. 1.5

t
o1 8 Atph R S b SRS, SBHRC BRI 2, capacic). The
vé&tdlve efiltineato &Nﬁ@ed ﬁzletm@teﬁ ah@6fdrad a -8 ddghdes G50l Ut i on
were injected onto a reversed-phase HPLC col um (ACE

5m Ci , 185v@d grityre Aeit the pyodzetiompf BPSQS7AY cempenngdswas prepared
dj 60% k2O 1o 1009 ACN 15 t
of B hats G RSP b AN B P ot sl it 10 ot of

st@hlét@@etaﬁvelﬁe&uﬁ‘i hvaHpcthé k2R tORosiaiH Aithd AsbvehahBYERd culture was
compound from consecutive runs were pooled and dried

1110@138}6@@2@@@5 G forch s umids rcwmtyrshakq@ @ppraling it 2¥rgem. Five ml of
tl'g% 55 ﬁ;l@ﬁ:g? %%8:%}8&2@% ur Iﬁg@ El c&ﬁgﬁﬁ@ewq gﬂ of the vegetative

ngghn%i} 2 qrt(q@_s%b"o?rg&f)@ezha gﬁﬁk@r@&e QRcubaRM ak D d8aeW €. fol PR ays on a rotary
shaker operating at 250 rpm. Five ml each of the second seed culture was inoculated into
ten 500 ml flask containing 100 ml of the vegetative medium. The third seed cultures were
incubated at 28 degrees C for 2 days on a rotary shaker operating at 250 rpma. Five ml each
of the third seed culture was inoculated into the production medium having the same
composition as the vegetative medium. The production culture was incubated at 28 degree
C for 7 days on a rotary shaker operating at 250 rpm. The culture broth was first shaken
with 500 ml Acetone for 15 minutes and then extracted with 10 L of EtOAc and the extract
was dried in vacuo. The dried extract was then processed for the recovery of Compounds
of Formulae II, IIT, TV, VI and XI.

[0268]  Purification. The pure compounds of Formulae II, ITI, TV, VI, and XI

can be obtained by HPLC chromatography as described below:
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di ssol ved in 100% DMSO at a concentration of 1.0 ng/m
and 250 m was | oaded on an HPLC col um of di nensions
weO.2dosroma22d. by 250 mm | engt h cont ai ni ng Ecl i peTXBB064002039
8 support. The solvent gradient increased linearly
f r onCelghbnveOH / 40% P@Eﬁ@liﬂﬁ/o MeOH over 16 minutes at
a flnBW rate of 3 rrH he s?hvent conposi tion was
t hen"HBPH%E 100% I\/é utes before returning

to thgusharting sol \{glgtmmﬂﬁlt ure. Conpound of Fornul a
I X eluted at 9.5 mn as a white solid with a final

pﬁrlDyteclﬁorﬁg 7;%) Thé9(|<1;pm:t rosclopldc char act Ie|r| stics of
F LX.i i Ng: ,
SpeciiBHEL 1y ( Acet oRepHar DGeyEPHA: b8 1S 3B npdH (15 min
321, 4 ' .
o ARED: R AR T Shl by B PRIRO00 1) and i

scﬁﬁl@onTai) |ugeé|ted EKNMBLEPBCPédlﬂUﬁt | Ohis adoluftionoisi igdcRANRTRE the HPLC
12745 conpounds, Fermentati on. [0279] Seed cul ture of

clyppaiagrahzoppdidionhalssibep abave By theasrirraunin @f ntsiest glude in the
oﬁﬁ? shdw PR eﬁigr \rfﬁat 'g]}fcg ﬁ%&!u.l)rﬁ &n{a(i)mﬁ%ﬂe Blsih g yrroles can be further

contal ni ng Sterile vegetative ne

peofis @eﬁmgw sedihi-prBfarhtdtd ALO @eﬂﬁfd debdribed %los@a vvat er:
starch, 10 g; yeast extract, g; and peptone, 2 g.

The Selamnsul t ur e \/\/aé\QE1§@B§tf§d at 28 degrees C for 3

days tary sh at 250 rpm Five m
of t ?r%engleoeg culturglﬂ\;\%ég%?ngo@u ed into 500 mM flask

cont gloRd rag: 100m  of 3tgmiteget ati ve nmedi um The second
seed culture was incubated at 28 degrees C for 2 days
on aDeigelsy shaker &PePA? ng at 250 rpm Five m each

{1 sk ai ni no 106 wiorBR% PRSP BRoliBabo Mot 20 miny

consisting of the fokl eschgicPEs%d INMEOHOT35¢81 BNOZ &@ntaining 0.1%
wat er: starch, 10 g; yeast extract, 4 g;peptone, 2 ¢

and synthetic sea samoqnma@ﬁate@ean Aquari um
Systens), 30 g. The product| on cul ture was i ncubated
at 28 degrees C for 2 days on a rotary shaker

oper ia70p atTIRAAr AN purifduar Rab thaﬁht&l%ﬁf&bta 8 lae TI,
m 0?601O NaOH) or%%luorotryptop?ayﬁﬂa(zs ngy ?n gl e

11D . Iy1 %INar@HXT vasbeaokieied as phre npaterthls using tlmmomdm@ns ﬁmﬂbed above.
The 831%a1tl}lf &Tnf eliq productél\ﬁgve the following spectroscopic characteristics.

[0271] Compound of Formula II: UV spectrometry (Acetonitrile/H;O) Amax
=231, 292 nm. Mass spectrometry; HRESI MS M+Na = 480.0059 Acae C2oH14N30,Cl3Na
(480.0049) = 1.9 ppm. "H NMR (CD,Cl,) see Table 1; *C NMR (CD,Cl,) see Table 2.

[0272] Compound of Formula IIl: UV spectrometry (Acetonitrile/HyO): Amax
=230, 290 nm Mass spectrometry: HRESI MS M+H = 424.0612 Acye CooaHisN30,Cl,
(424.0620) = 0.7 ppm. 'H NMR (CD,Cl,) see Table 1; *C NMR (CD,Cl,) see Table 2.

[0273] Compound of Formula IV: UV spectrometry (Acetonitrile/H;0) Amax
=239, 299. Mass spectrometry: HRESI MS M+H = 433.9771 Acac CooHi2N3Cly
(433.9785) = 3.4 ppm. 'H NMR (CD,Cl,) see Table 1; *C NMR (CD,Cl,) see Table 2.
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further incubated at 28 degrees C for 5 days on a

rotary shaker operating at 250 rpm The culture broth
woasos@genact ed with equal vol une of ethyl acet aCeUSTH6/002039

extract was dried in vacuo. The dried extract,

c ont Gompamndt dféF oftnularVin A6 dip eSS GAcmmtit’xﬂBﬂBzO)V%a&—Zw 262, sh

t hen processed for the recovery of new fl uori nated

30 Rdgospeciramar JRERMST MER T 20062 Fuor Gl S bH{#52.0674) =
T i RRERYEIRCT) YRR IRV ERGBI RS, CouRl gl o7 ude

a reversephase pre tory

2@[74‘]\/83 Os@godrdr oft IGmiuld XE alU WUgA det siidril @PL, 6) @FDS% formic acid)
xtract was dissolved in 36 ml of 5:4 DVSO MeOH

m&ﬁ Y2 t266i noo.u FREFIME Od+H = 4#8.4068 Acaé ColilisNsQLICt (498.1064) = 0.7
wene Jnje nt o r.ever sed- phase HPLC col um (ACE 5
PPy M@S&lﬁﬁe?gﬁ—ﬁéﬁby 21 nm1D) on a G lson HPLC
system The solvent gradient started at 50% MeOH 50%
H20 and increased linearly to 80% MeOH 20% H20 over 15

m n and then conti nuedDirel@Dbiodprdhesin 2 min at a flow
rat m/m.n... U/ absor bance at 214 n was use
o o

o ol GGG co5BaRds PN f PAEPTHAS areounds, o

phéiﬁla'c@tﬁfc%ﬂy e\é@tfe%ﬁtaggﬁ A0 HRERE (0Rich Sader Qi%télﬁgnnated brominated;
 ector. Des conpounds el uted between 1

ﬂudfinated] ube azangtdphers mﬁbgstdfommmrb canmploynéd pusduegd by directed

anal yti cal PLC t hods t rmne their
biogPB (1ol O TR 0] CHRURd: Pﬁ YFPE AeYHsBs Of avignigthgreof. The
ferfBRcR .‘i*i"d#%?ﬁa%@%fééﬁﬁ*ope g FLPRERL BRERE cOitkfons in an aqueous
mediunh contdihii{y qurlegraarat nitroggnuagtrier for acdufficieqOimo tﬁr@)roduce the novel
enri.ched in conmpound of Fornmula XVP was di ssolved in
antfhiedes. t o a final concentration of 10 ng/m and 300 ni
al i quots were | oaded onto a normal phase silica colum
(Phenonenex Luna Si 10 m 100 A; 250 mmlength by 21.2
mmid). A 45 mn HPLC neEXOUMEDHE 2i ning an isocratic
sol vent s st em ?f 62% Hex/ 38% Et OAC Wi t h flow ratle of
14.5 : 381 ¢ 1t = S :

For xvp . 0 e r "
chr STBbor o @%w&a h@@ T —
tramgferging 1% akisoMhieecrgspreseplaticle @ﬁlwf’é ky a 4D AI0BE cBhtaining 10 ml of

Formul a
sterile vegetative medium consisting of the following per liter of sea water: starch, 10 g;

yeast extract, 4 g; and peptone, 2 g. The seed culture was incubated at 28 degrees C for 3
days on a rotary shaker operating at 250 rpm. Five ml of this seed culture was inoculated
into 500 ml flask containing 100 ml of the vegetative medium. The second seed culture
was incubated at 28 degrees C for 2 days on a rotary shaker operating at 250 rpm. Five ml
each of the second seed culture was inoculated into 500 ml flask containing 100 ml of the
production medium consisting of the following peer liter of deionized water: starch, 10 g;
yeast extract, 4 g; and peptone, 2 g. The production culture was incubated at 28 degrees C
for 7 days on a rotary shaker operating at 250 rpxm. The culture broth was extracted with
equal volume of ethyl acetate. The extract was dried in vacuo. The dried extract,
containing the de-chlorinated NPS012745 compowund, was then processed for the recovery
of new de-chlorinated NPS012745 analog of Formula IX.

Purification.
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XVP eluted after 25 mnutes with purity >90% Anot her
fraction (32.3 ng) which was enriched in conpound of
weoeansren2XXl | was processed using the sanme net ROWUS2@®S/002039

paranmeters as descri bed above. Conmpound of Fornul a
XXPelQX78H atT@scaomprumd of areiugh Bg veas3obigined by abearsedeathpse HPLC

ure 0 .1 0281 he..i so tJd c..normal phase hod
ol % FRRET dfftc SAbhed it A 2T B sltedh RS (elsB0n by UV
abRdshcdvhit N 4B e Bxih&W dsalioBled 2090 M1/ oTinBatamAS®. Aliquots (900
G lson 215 fraction collector, using detection by W

phbechisaobiontwed dnjerted mmrmémcd-p&ss HRNC obluainn@CE 5p C18-HL,
TR B A S Sy S T P 0 0 100
AEnNDert & Rird hNako&AREEA 1454 hﬁ)ﬁmﬁf plh%aeg%hgﬂouﬁ@ df %é?ndlh IX eluted at

aliquots were 1 njected on norm I'1'1ca colum
1(.Phemoanenteactibns eorffainig the plifOcofpadba from lcemgtitivieyrudd w2re pooled

.d). An_i [ | { di I 1 h I t
o5l b35Sk Goset i e b 2 5042
m / m 0 ] :
T TP i B AR B Ol 5 e 1

wias nsddE s eliA8R) brotva dibtobqreddén Genothiecsaaipie. NVRhadsingplé 05.6 mg) was
the products descri bed above are presented bel ow

dseadsal incHifde dNdSEX atroeengrairatgr: of VO spgded aaddfP gl was loaded on an

tonitrile/H 20 4 =.231 . HRES] MrH .

HAE R e bl B Fet B2 10 el donl il Bfipse xoB-cC18
siMBrt( CPRCk A erftegadibhd indfeasciSEndNR f&R29092 MGH - /36 H,0 to 100%
M‘?:% 154.70, J CF 239 Hz fgca")nimlm. 52 (Cra'), 134.36

oyer §zminGies'a) 2 floporageo The solyeitcamposition v then held

o 12, . CE "). 12408 ") 4. 122..2
o (0% MeHS 595 i Bofbre g o e e gt gt Compound
o2 PblEn 13X biutclat 48, mid Qs lwhfes shlid W8 %H'nﬁe@?u)rity 98.98.7%. The
JCF 26 Hz (C7"). B1.46 (C7). [0284] Corpound of

siRetrasgopicXkRractovist¢seef the rremppuiidiof Formule iIKeihplndy the following: UV
| max=229, 262,. sh .. HRE MtH_=_ 500. 0588 Dca]c
S@fﬁﬁ?ﬂ@&@f@m@%ﬁg’?a@m 5551:%% A2 MR ReeEpRs iRy HRESI MS

spect !ﬁoﬁn% r yA%lAg(gSﬂgﬁoﬁggfﬁ)Rg%g@ 1HAmXEYd HNMR (CD,CL) see
Table 1.
EXAMPILE 3
Production of fluorinated NPS012745 compounds
Fermentation.

[0279] Seed culture of strain NPS012745 was prepared by transferring 1.5 ml of
the cryopreservative culture to a 40 ml tube containing 10 ml of sterile vegetative medium
consisting of the following per liter of sea water: starch, 10 g; yeast extract, 4 g; and
peptone, 2 g. The seed culture was incubated at 28 degrees C for 3 days on a rotary shaker
operating at 250 rpm. Five ml of this seed culture was inoculated into 500 ml flask
containing 100 ml of the vegetative medium. The second seed culture was incubated at 28
degrees C for 2 days on a rotary shaker operating at 250 rpm. Five ml each of the second
seed culture was inoculated into 500 ml flask containing 100 ml of the production medium

consisting of the following per liter of deionized water: starch, 10 g; yeast extract, 4 g;
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| max = 224, 270, sh 320. HRESI M5 MtH = 432. 1349 Dcal c
C24H1I9NSOAF (432.1360) - 2.4 ppm 1H NWVR (CD2Q@2) see
woehk@s/0322Puri fication of 5- Fl uoro anal ogs [ 0288¢T/Tis2005/002039
initial reverse-phase purification step used to
pspipas,al g codpoynthetis wh dakie(lostamteOeodny dofuadont Sysiems), 30 g The

DR OT GHIER 8 TP e BEPY Aetass o firordage PR agPEry Shaker operating at
2@6 #hRYS-FI E%%r@gﬁ,ghsﬁ pg %?ﬁ?%&ﬁ’l I%%&acﬁli}hlée@ | (RGOS Bphan (25 mg

10 and 17 yzed y HPLC-
i &tmal Bi0h%s NIa@I—E) ovgsozided om tlof preduodtiohrattiteonThd PRB¥¢tion culture was

S I e W
cﬁm@'tﬂotﬁ%gs &Rﬁ%u'\%s %ﬁe@r rmEFgfe & Cefc'eﬁ&:s %Igﬁk%ﬁ Gas dried in

a mxture of conpoun and
vaaecr dhe criedrexidactp kas@iniiy Greflbathatdd NPI0 1746 20mpounds, was then
hexan /38%EtOAc and a flowrate of 14.5 m/mn was

p&c@ﬂ*e rst@?%ﬁcﬁi’*‘éytoﬁée‘t’v%loea#ﬁwﬁé@lZHﬁ@nﬁlpa%t. on (24.8
¥069n&19 6Et OAc to a final concentration of

d
phase sF %f&%? R0 eri s RSB s S SR P o), o roverse

pBER fPIra6Ht HPLY @Adthdd Wasifkd férethatinivigl purfibaon step. Crude extract
conpounds of Fornulae XXIP and XVTP el uted after 9

wais idsselyed el 38 5nhoh GHIMSEY MEOH valvent HigpgslandMenl aliquots of this
fractions,.obtajned fromp i al r|f catlon of crude
QI%PP%B‘{@IW%“‘?‘LPWH& reaﬁréeigﬁ Bowphimm LGE ok (GR-HL, 150 mm

lé:r{lgpﬁg%égescr Pé%g agkj:ove&?qILMDLlts ngsge ntiggl“ lﬁw%%%%%é&%ﬁmd at 50%

Me@H/AOW H,Comdoinbetasdd Thosariyita 88% MeORMA0O% He® 3%r 15 min and then
m putes wth E rity >98% Conpound of Formul a XXF

cRRtied L0z Mokt gl atrpflevyapte af H-Ssapria. dpYahsasbance at 214
o S8 10 CBRBLAE Rt ol i F RO et cvry 3 min

ubing ;thd Di % fracigpotoildcons D‘etsmédﬁed’m}mmhdsf elRtbdmeteleasl. ¥ afid 17 minutes
in 750 M of 2:1 H2OZMeCH (6. 2 ound), | oading
apthithess feactignselyeisarnalyged ‘tﬂlfiﬁ ytwa EPPM mletb@dsmo@etenmne their
g@ggg #Q%e H2O, The spectroscopic data relating to the

ve conmpounds of the various

[0280] Further purification of individual compounds was achieved using a
normal-phase HPLC isocratic method developed on a Hitachi HPLC system with L-7150
preparation pump. A fraction (91.0 mg) enriched in compound of Formula XVII was
dissolved in EtOAc to a final concentration of 10 mg/ml and 300 pl aliquots were loaded
onto a normal phase silica column (Phenomenex Luna Si 10 p, 100 A; 250 mm length by
21.2 mm id). A 45 min HPLC method containing an isocratic solvent system of 62%
Hex/38% EtOAc with flow rate of 14.5 ml/min was used to separate desired compound of
Formula XVII, away from the other components. The chromatography was monitored by
UV absorbance at 210 nm and peaks were collected manually. Compound of Formula
XVII eluted after 25 minutes with purity >90%. Another fraction (32.3 mg) which was
enriched in compound of Formula XXII was processed using the same method and
parameters as described above. Compound of Formula XXII eluted at 38 minutes, yielding

5.3 mg of relatively pure compound.
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Fornul ae are presented bel ow. [0289] Conpound of
Formula XVIP: UV spectronetry (Acetonitrile/ H2O) | max

wo 2084709268, sh 338; HRESI M5 M+H = 450. 1279 Deairas2005/002039
C24H18N3O4F2 (450.1265) = 3.1 ppm 1H NWR (CD2d 2)

FI G [0281] [ 0284 iseanio ubtha) fphear nlethad X¥as tbhsferred to a Gilson HPLC
spectromst ry (Acetonitrile/ H2O | max= 228, 268, sh
cqHBRCdHRES PUED hwads 2686 698‘8‘1196@ fowzaimen8sol/min and a Gilson 215

fr 9021 g@ze% ang %‘ttlgirl] 5 eﬁﬁ%})ﬁ@g a?blﬁ%@%“ Aggfigxhon (8.8 mg)

olb‘l%Sdi filvkn Partialg ﬂﬂﬁaﬁ&i&f 162 2lll5 MBI Gh @ cérﬁéﬁn@%ﬁipound of Formula
3.4 ppm 0292 Compound of Formul a XXI P:
Xéﬁémas diseelved (ABE Ahio F ﬁnzé/cm@ltramoﬂl mgéml 28133505 aliquots were

”@ R al]\_/sh;?'\étgﬂgcrgfﬁ% er%é%Hgg'ﬁﬁ 700 4; 250 mm length

bl Q@%&]mpmwom qu?:fratﬁosl'o‘NHnﬂ feMi Wi £ BEIGEAIORBA Y of 62% Hex/38%
(Acetonitrile/ H2O: | max =227, 290 nm HRESI M5 MtH =

Ef28¢ 684 2 ﬂEaIrateGﬁ”zmS NB@RIE2CIs2used 26 . 1988 ¢ )compound Bf Fprmula XXV,
H, N FIG 3K E.4 Product
wBioh SlBed 75 bRy RBSERIMHS Ao GRU o nent at | on.
[ 02944 28§Fed gl W @e@tfros%B}? i8iafd NRFR1Za{4 ForV¥Rs tpﬁ?(ﬁl@%r&gcribed above

by transterrix the cryopreservative
aeir¢sented belosy. 40 m tube containing 10 nl of sterile
veget atrve nmedi um consi st %iOf the follow ng

9

i t el028P] seaC‘%ﬁP%‘%“d ofifigragla U\/’éagqtrOé@&tWa(&cewmale/HzO) ?»max

gir g%g %@{ES 5 Q\ngﬁh_e ﬁfggj‘lrlo%l At y 2221{ l}?at i 2§Lt 3% ppm. !

NRER (CDRC1yis¥EFTG:. 3qxf TONMREED,CL) tl'6!166\6@6) lwmcolﬁ?Fem Hz (C6°),
into 500 m flask cont ai ni ng 100 of the veg etativ
1368 (A7 ThB4dnd Sedlr @ﬂa%rb’l%(ﬁlhhdﬂé@@d(% ), 21824 80 (C57),

1588 Fom FHELCR TR B2 32 (6L B0t ALpa tpten. 12001,

1inerylatee7 @sa°50Q 194sf l1asks1qent-ai iona BNl Jthee Hz (C7°),
production nmedi um consisting of the follow ng per

SLA6€E7of dei oni zed water: starch, 10 g; yeast extract,

4.9 [0284] Compound of Formula XXII: UV spectrometry (Acetonitrile/H,0)
Amax=229, 262, sh 300. HRESI MS M+H = 500.0588 Acac C24H17N304FCl , (500.0580)=
1.5 ppm; "H NMR (CD,Cl,) see FIG. 3L

[0285] Compound of Formula XXV: UV spectrometry (Acetonitrile/H20)
Amax = 224, 270, sh 320. HRESI MS M+H = 432.1349 Acalc Cy4H19N304F (432.1360)= -
2.4 ppm; "H NMR (CD,Cp) see FIG. 3L.

Purification of 5-Fluoro analogs
[0286] The initial reverse-phase purification step used to separate components

of the crude extract containing 5-fluoro analogs was identical to the one described above
for the initial purification of 6-fluoro analogs. The resulting fractions that eluted between
10 and 17 minutes were analyzed by HPLC-MS to determine the composition of each
fraction.

[0287] Fractions obtained from partial purification of crude extract described
above were further purified to obtain pure compounds. One of the fractions contained a

mixture of compounds of Formulae XVIII and XXIII. An isocratic normal phase HPLC
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peptone, 2 g and synthetic sea salt (Instant Ccean,
Aquarium Systens), 3 0 g. The production culture was
wonoeoslvaeee at 28 degrees C for 2 days on a rot BCY/US2005/002039
shaker operating at 250 rpm 7-Azatryptophan (25 ng in
n@iiod mﬁilizlm@@)Z%/vh&aadldé% EtOAhandiraoﬂth tatnof Ul SunBmim vas used to

s{gafi T (e EomOuRds o ey FHAR GP-BBRL o g sa0 Vo P to & fna
CJ&%?IF& Jnu&fe6 Hfgﬂ‘ffj;%ﬁﬁgistf@%{l%ﬁ QVdé% E@e&&ygﬁ nx%ﬁfﬁﬁas% silica column

acetate I N vacuo

(Ritehesiemest Land Si d.On;IL al00 Ag 2S0emitr depgtht by PIEPRARA id). Relatively pure
NPS012745 corrpoun was then processed for the
corapngs yolh Foraway SXHL tandp XdPHaslukdselio7 28 mitegend35 minutes
ré:g aﬁf% e XPL XIV and XXVI. Purification [0295] Initi al
ation of the crude extract contai ning

- az f0288Y pt O(Dmaﬂfraaﬂir@gﬁ)tai\@éﬂ BR6e0mplid]l tiedichiion aE AR extract were
qui d chromatoraphy VLC) on silica gel. Crude

f@lqef @mceeaeg)t alauawlﬂg@ FoymaiashK s GREF hard X08Viniiging the same

1s%91%8!: Or%% '?ies%l%ecﬁ] of beorYat cg%a%%ﬁ@bl H‘?ﬁl L}%%rg{) l um}gg]i]i ea&d XVIII.
C@ﬂ@o&ﬂldeﬁdEdrﬂlu& Xbeplugddagit@nts Whihtited APt /731/;:19@% of ompound of

the foll ow ng nobil e phases: 1. 30% Et OAC Hexane
Formgdg oK Bl Omdted oaftes x dh emBiutes) dsopte®es / 0% sHoRleneppeared50¢ contain

B RIS T I A0 S0Pt St 0 i

a%r%%%gg?bﬁ@g@mgf&%‘g%%@ﬁﬁ%@%% 'd%’é@i%hgég rzgj@gl bf2:1 H.0/MeOH
(€. heng -cngtonyd), dpading améd ag€-H &quak,n aﬁd}&ahitﬁtghMew cmﬁl of 70%
MeOH/30% H,O. The spectroscopic data relating to the above compounds of the various
Formulae are presented below.

[0289] Compound of Formula XVIII: UV spectrometry (Acetonitrile/Hy0) Amax
= 224, 268, sh 338; HRESI MS M+H = 450.1279 Acac C24H1sN304F, (450.1265) = 3.1
ppm; "H NMR (CD,CL) FIG. 3G.

[0290] Compound of Formula XX: UV spectrometry (Acetonitrile/H,0) Apax =
228, 268, sh 340; HRESI MS M+H = 466.0966 Acac C24H1sN304CIF (466.0970) = 0.9 ppm.

[0291] Compound of Formula XXI’: UV spectrometry (Acetonitrile/H,O) Amax
=230, 291, HRESIMS M+H = 442.0510 Cy2Hi5N30,FCl; (442.0525) = 3.4 ppm.

[0292] Compound of Formula XXTI: UV spectrometry (Acetonitrile/H,O) Amax
= 223, 268, sh 321. HRESI MS M+H = 432.1350 Acac C24H;9N3O4F (432.1360) = -2.1
ppm; 'HNMR (CD,Cl) see FIG. 37.

[0293] Compound of Formula XXIV: UV spectrometry (Acetonitrile/H,0):
Amax =227, 290 nm; HRESI MS M+H = 426.0819 Acac Cz2H;sN30,F,Cl, (426.0821) = -
0.3 ppm; "H NMR (CD,Cl) see FIG. 3K.
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the gradient as a mxture of XPI, XV, and XXVI (17.1

nmg total nmass). The m xture was further purified by
woevsrised2 phase seni - preparative HPLC ( Ecl i psePZomis2005/002039

XDB C-18, 250 mmx 10 mmid, 5 mcron) using a Gl son

HPLC equi pped with a G | EXAMPLE4 acti on col | ector.

The sanpl e was di ssI ved in Q% et ha ol at a

concent r at £EUSHON OL Az gan 5 {10, Compound;

Fe},ﬁw;ﬁd onto the HPLC and eI uted W|th the fol I oW ng

tho wieh eh ek ip ST0r ek BbuteBhy BBl 1.5 miof

the ldigoriRetehativ@ tilaite W e 4001l fubE enthinildVl Gigl o€ ket Retdf4e medium
nm Conpounds of Formnmulae XXVI, XPL and XTV el uted

congitieg afhbs doldowiaist pesriger cmeeasp@mrr stetsbpil giabteastoﬁxtract 4 g; and

PP EG Sl & S8 CV 0 SHB SR BHGE A 21 ALBEDTY 0711 PR oS tary shaker

opér #2380 2 BlveZdbof "tﬁlfé Sse8dP @ltiRMRhS YrochiRkedl ilhd> sHHmI flask
449.1018 Dcai c C23HIBNAOAQ (449. 1017) = 0. 3ppm 1H

commng[llogcml]ofa)le vegatative @ediBn. []D@gsc}or@cmgbqﬂtjlr@ﬁvas mcu’bated at 28

For r&l o%h’}‘/}ﬁaog;/a g %&: L%% Ace rnlNL Ve Iﬁjz%a %ggﬁhe second

see@%ltﬁre%Hﬁmntg 50020 ﬂ%.@lz Qantannilngzl (ORAT ofidhe Mﬁuc‘uon medium
(DMSO-J 6), see FIG 3C. [0299] Conpound of Fornul a

congiuhg olﬂ\vhs rﬁdlnmng@ler j'lteqr/txf ateomizadi Weteny/ st@cl)5Pd Eoyemstcextract, 4 g;

G b S et i, ST ¢
proﬁﬁmonldﬂlt%%%aie@t 28&%%6': te fo? Mda@(m L &am shg(l@er o%eratmg at

Producti on of Brom nated Anal ogs of Fofrmul ae XV,
250aym. Fé(mﬂylptaphemu’(Z[i @8DM] 0. Bemd DS O)mes addestto #ieproduction culture.

NPSQ12745 d b f th
The, PipGHftaTe 1@@{? g b A L g A e
opéi%t I%f at 50" t%l'é B %a‘&%%ﬁﬁ h(ﬂﬂll 861&11%%5 ethyl acetate.

[Ffowi ng ter of sea water: starc
Th@ )dxtrac:tt wad dgxedamj peqtoonelhe? dged Tdxeraste edntaidihg) rthe Wa&atryptophan

i.n bated at 58 C for 3 days onarotary shaker
NP%B i PRIRAUNGS oW R MenTpiogdsserh do i (H8VEE G JeWhelsazatryptophan

NP5 Pk ahgdgd SK‘FbrﬁlQl@ae'ﬂmf kagknG9BkRE N N9

Purification

[0295] Initial purification of the crude extract containing 7-azatryptophan
analogs was accomplished by vacuum liquid chromatography (VLC) on silica gel. Crude
extract (1g) was dissolved in dichloromethane (5 ml) and loaded onto a normal phase silica
VLC column (25 mm diameter x 70 mm length). The column was dry packed arad eluted in

a step gradient with 100 ml volumes of the following mobile phases:

30% EtOAc/70% Hexane
35% EtOAc/65% Hexane
40% EtOAc/60% Hexane
45% EtOAc/55% Hexane
50% EtOAc/50% Hexane
55% EtOAc/45% Hexane

AN O S o S
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100 m of the vegetative nedium The second seed

culture was incubated at 28 0OC for 2 days on a rotary
weheds@ronper ati ng at 250 rpm The second seed eqQirSe@®s/002039

(5 M) was inoculated into 500 m flask containing 100

nf7. of0% FeOAr/d8Uctexame medi um consi sting of the

fall.ow ef,.biter of deionized water: glucose, 20 g;
Lgar@%%‘?"éodﬂ,ﬁ?ﬁﬁ’m, lg; MgSO4 - 7H20, | g; anmoni um
syl fqof FthMc/260Pand9; and NaBr, 10g. The production
cul ture was incubated at 28 OC for 7 days on a rotary

s hakEl% dpeAetl DgHetan250 rpm The cul ture broth was
extract i th equal volune of ethyl acetate and the
e}i'rlg)g)t/"egf%%l in vacuo. Purification [0301] Brom nated
anal ogs of Fornulae XV, XV, and XVI were isolated from
crude extract (376 ng) through two rounds of

r evej0296]phahe HRljGityrofah& 7 satryptbbliEneaialqpp ednted i tlee 10th step of
G lson 215 fracti ?n col | ector._using detection

the gEadiaphne & maixipe o1 glils SFV.pedXX ¥l ibs] mentotad rna?&gy The mixture was

. | o
fugqﬂélrs‘arrp’[ee &arg{] %%ﬁ(aeﬁgited gedé%ﬁgpar%aé%geseg-%%gsazg@goi urmC 18,250
mACH 05mim @& hllicrod b Gsingnal @NgnhHBY.C2equigpet ByitiparGilson. 218 fraction
shal l ow | i near gradient from 60% MeOH /40% H2O to 100% .
collseter- oV e samplaiwagdissolyed i 2¢% MOS8 A5 methanohpty heqncgpfgation of 1

[ of. .k I .
il o SRS Gt ARAUD GRS he TAPLES A, s i Bt
m&siRapladse Rgadi@NRO UNltsy @dte @B3Mul/amixV 5DV OMSOH/ HeOwiitted.1% TFA to

addi ti onal preparat o% reverse- phase HPLC. Sanple
109m MG ager O mingtesp d op gerifipasionves srapaigradbyiVY dofgstipn at 254 nm.

CBSHRES of FAOSTRLIEEHE i o, M ey e o, e

spé&itbsabpit an@iof thide edmpaindPhre phsehRA®GER.C SOl vent
system consi sting of 35% H2Q) 65% MeOH for 30 m nutes
at d0R9Tw r &lospetind 4f Formhulgi Xllnal Vusnediremetry dvpatomtide/T>0) Amax

~F0s g3 B8y ik estiomnfie BESE M KGR AR 0T, Bie o0l
(49978PHo 8hp EOTMMVR VMUIED), {2456, 3B.

[0298] Compound of Formuia XIV: UV spectrometry (Acetonitrile/HyO) Amax =
229, 290.; mass spectrometry: HRESI MS M+H = 425.0567 Acac C1HisN4O,Cl ,
(425.2670) = 1.2 ppm; "H NMR (DMSO-dy), see FIG.3C.

[0299] Compound of Formula XXVI: UV spectrometry (Acetonitrile w/ 0.05%
Formic acid/H,O w/ 0.05% Formic acid) Ay = 223, 272; HRESI MS M+H = 415.1402
Acate C23H10N4O4 (415.1406) = -1.0 ppm; 'H NMR (DMSO-ds), see FIG. 3M.

Example 5
Production of Brominated Analogs of Formulae XV, XV’ and XVL

Fermentation
[0300] Seed culture of strain NPS012745 was prepared by transferring 1.5 ml of
the cryopreservative culture to a 40 ml tube containing 10 ml of sterile vegetative medium

consisting of the following per liter of sea water: starch, 10 g; yeast extract, 4 g; and
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conditions and the presence of the m xture was

detected by 1H NVR It appears that for the conpound
wofodmremaka XV, the conmpound of Formula VI wasPOTAS205/002039

in 5% A simlar percent was identified in conpound of
peponen? . XWhe stbi capperetwassimopbatechrop8rCi s Joflayshen a rotary shaker

praducts_for the synthesis of h of . the ..
oppr@rmg a@m 16 AL Tl 3P SR LR A iR B0y ask containing

10 et il t r E%&?“fé\ria I %eggﬁd:%%gr% Eeswa?vlsncubated at 28 °C for 2

da;%SnOalEGta@C alhakeC2APLLGNG @ Q5Br rp(t 6 8TIkL debpnd: sked cphm]e (BHml) was
see FIG 3 0304] . Conmpound of FEor mul
mg@viatedumcs Q&W e ?cgnta(lm&létlbﬁ mquﬂth,? prozlesthrhm umnswtmg of the

fol?@%)llg g%gsgxte{‘v%f '\qé_%%%ﬂéil %ﬁ%gwglu% 80(:%28 2t %r % Eg, KH,PO4, 1g;

MESGMAEED 61 g:cmmbmuﬁl oilfakade; pdos, )zg; and eNaBy ridbetThe production
deri vatlves ar at| on of ester hydrolysis products
culjurg| was Hew aml F 5¢ for hidgyuee gt Fpeieh @gergting at 250 rpm. The
e h
cuﬁgﬂ;ep%l(s)%lon Q%Qtr%gater:%%th é/qglaf)kfgl gl%aéto?tﬂﬁ Qée?até %ﬁd the extaact dried in
vas@pl e (24 ng) was d| ssolved in ACN (6 n1) and
basified by the addition of a 2 N solution of sodium
Puiifigprot de (5 ml). This resulted in a biphasic nixture.
tonform [
o 081 Lok PH R AR rABhHLLRD: Kb RINRL e o

cridel EXtRAt 8370 ARNALIEE RS W6 ends AT R0erb@Bhsse IaPLerory\lal@lnson HPLC
time the reaction was acidified by addition of 20 m

eqBippetvithel Gt1$Q§lr1215T1ﬁ1¢C§OB @Dldﬁcmmmmsieéﬁ)@tlpabvéﬂv whgagbance at 214 nm

foﬁfsﬁ%@ﬁgﬁ?ﬁh@%@@ ST 826 QP om! R SERaPSIED and 500 ul of

saﬁlgl A gL c{elaeo I‘Ba.fse ﬁ@t@hﬁse ﬁd@@j Qi%zﬁﬁ 150 mm length

Nt cal Pons to t escri ed above.
byl D3 DﬁhpelomanAcsheudw diatarqradientnirorg G0e Madii gdddsHSI to 100%
Fornulae VIH and X was purified by rever phase HPLC

se
MeQHRyen22 gtnytes alangvsraic ACE ¢ BI/mmR Wasl lé?‘ﬁioi f5Rarate compounds of
Formulae XV, XV’, and XVI from closely eluting compound of Formula II.

[0302] Separating compounds of Formula XV’ from XVI required additional
preparatory reverse-phase HPLC. Sample containing both compounds was dissolved in 1:1
DMSO/ MeOH at a concentration of 1.0 mg/ml and 500 pl was loaded on reversed-phase
HPLC column (ACE 5 p C18-HL, 150 mm length by 21 mm ID). An isocratic solvent
system consisting of 35% H,0/65% MeOH for 30 minutes at a flow rate of 14.5 ml/min
was used and compounds of Formulae XV’ and XVI eluted at 18 and 20.5 min,
respectively. The 2 compounds co-eluted with the compound of Formula VI under these
conditions and the presence of the mixture was detected by "H NMR. It appears that for the
compound of Formula XV’, the compound of Formula VI was present in 5%. A similar
percent was identified in compound of Formula XVI. The spectroscopic properties of the
products for the synthesis of each of the compounds for the above formulae are presented

below.
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of the conmpounds using a MeOHTH20O gr adi ent. Under

t hese conditions the conpound of Fornmula VIP (the
waypdrsorgees product of the conmpound of For mul aP@T)S2005/002039

eluted at 11.5 min, while the conpound of Fornmula

Xel [030d] at Adinmount of Ftreule 38yo LNd spdctiboretry (Acaforfitrile/H,O) ?»max

hydr ol roduct of the d of E
230001 RGOS Meti-468 AP0 fect L@ el 1) <13 poms !
0 a for the above conpounds of th
N@i@b&ﬁfg?ffﬁghﬂ?ae are descri bed bgTI)ovv. [ 0307] °
of &Rl ¢ ForkiMa CACR tIOVish édttod tofaekie/H,0) Amax=
230, 298 ESIlﬁ}?/B M+H 9 418 1; HREéf) WS ngbZlo. 02532 ) .
230 HRASIIMISGRRE 2 1419616483) CxH 2NOFym(JI0209p) = 1.4 ppm; 'H

Conpound of Formula VIP: W (Acetonitrile/H20 ) | max=
NMB&S,BD:;@E) se¢fIgpdE- ESIMS MrH = 453.8: HRESI M5 M#H =

454. 0355 Dcai ¢ C22H14N3O4C 2 (454.0361) -1.S ppm
[ 0309] Conpound of Fornmula X: UV spectronetry

(Acetonitril e/ H20O | max :EMELE% HRESI VS MFH =
444.0085 Dca]c 021H13 02%1 = 2. 1H
NVR, see Tabl £ 31 of hasphye :

Assays EX%%%UOH’%@ te%tg} %&%E g%@ﬁ@t)é ¥ Ii, Qﬁﬂ]@ Jtnd\'kﬁ' mum

i nhi bitor are determne
accqo3tis)g tA ibeudass caapondsmift Feeflar MCidVdalbas hydrolyzed to
Laborat ory Standards (NCCLS) susceptibili t(g/1 t est

obgit g pﬁtéeswndtxsg (cpr@pmi% scifh a3doHoNet hos st PPl (POrnE) Vs

SPAATAEAES) Ol PyRE BRIt L 02 B0 3l i

5 ngmt}ﬁﬁ eeshibed @ & Biptabic laikarat dnyor&trandarms ficiblsSyolution, 1 ml
| anova) to quantify the antimcrobial activity of
metanot mﬁo@ s Vb’cﬁert W@rep pddadnt Eien st S%l@%‘?fhé’fas stirred at room

vari ou I
te%??@f?r@g %@Umg Sof‘ rr‘? @F g &u h?ggfc:ﬁﬁh Ia\l)@ c oalrc ; a%éc e WI iéPof 20 ml
5%‘@1@1%;’1%&0 MhistsBRitibArw4s éxtiaerll widlh Bt@NOI(40 Shiakday, dhe combined

organic extracts dried using MgSQOy, and dried in vacuo. A separate sample of the

compound of Formula Il was hydrolyzed using identical conditions to those described
above.

[0306] The organic extract containing the compounds of Formulae VIII and XII
was purified by reversed-phase HPLC using a 250 X 10 mm 5 u ACE column with elution
of the compounds using a MeOH/H,O gradient. Under these conditions the compound of
Formula VII (the hydrolysis product of the compound of Formula VI) eluted at 11.5 min,
while the compound of Formula XII eluted at 16.5 min. The compound of Formula VII
(the hydrolysis product of the compound of Formula IIT) was similarly purified and eluted
at 15.5 min. The spectroscopic data for the above compounds of the particular formulae are
described below.

[0307] Compound of Formula VII: UV (Acetonitrile/H;0) Amax = 230, 290; ESI
MS M+H = 410.1; HRESI MS M+H = 410.0453 Acaic C21H1aN302Cl, (410.0463) = -2.4
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gui delines. This procedure entails conbining the test
conpounds with a standardi zed nunber of cells,
woneosvaedzng at the tenperature and anount of t PA®/US2005/002039
appropriate for each particular organism and visually
scorn03us]t heCompoet ¢ffdrmnlal TwhUsh(Avetogpitobd/H, @B max = 230, 265, sh
apparent in the test wells. The panel includes_both
3007 BEIM® AT R~ A5 FicHRESRMSAM - 2P H0851 Ao oo DobH L (454.0361)
Zhggeé%ﬁositive and gram negati ve bacteria, including:
: ‘eus (both MSSA and MRSA), S. pneunoniae (wld
typgosd] Petbiipbiddlof BSthaflaXm): UV @?s&x@mtrs}-(me@mmm{p) Aenax =
E. faecalis, vanconycm xesistantE.faecium E. coli, H .
23il nﬁguéﬂESI MR MP-H &844@00&58Asa10 [@m@Nf}%@ dﬁ'ﬂ'ﬂ'@pv:i)t:y 2.7 ppm; H
t esting_ was rformed broth mcrodilution in
N%@%%ﬁ’éf‘el?\/\l/l@&ﬁ\]%t 151&PeGommi ttee for O i nical
Laborat ory Standards (NCCLS) guidelines. Antimcrobial
data for compounds of Fornulae , I, IV, VI, V, VPI,
X, X, X, XV, XV, XBiol¥Mtal A8¢hys, XVIII1, XXF, XXP,
XXPL XXI'V, and XXV are shown in Tables 3, 4 and 5.
Table 5 displays the M CESBANMELE Y crograms per mL
for bis-indole pyrrol e, inst E. coli
I mp. Tabl e3Table 4 Al'l é%ﬁﬂﬁﬁHﬁgﬁA S averages of 2
expgoaIEnt s Mixeeph imtisitey icondenatchs((MIOSy anstdeteriiveed2iccording to
values differ by >2 fold. In the |atter case ot h o
the ANatiesalaFemnaipes ferg Chivisal helgrptory Siandaydg M@ﬁ)aglscepﬂbﬂﬂy test

resul t, .of , si e i * % i ' e e
s MITAS (BB NPT ot TP b SRR e
T&Rfs the Bwermpiaurds Gfow hacrabiuby;f apmivad BendadoiNACLS). National

versus both drug-sensitive and dré{%i resi st ant

Canautrey o €dinicah dabaratery c Seafards QY - lede Yidlapgya)yto quantify the

er.sus. Hae hi | i nfluenzae [,S . :
oS CERLPRD 45, BbTRRS o I, BREchSBhnBly s varions
palitideRic Obhdterid)s SMeﬁ%iH@S%sﬁﬁg fsr ?_ﬁ*f@rh%daBQVBrodﬁtrﬁicrdcﬁlution in
appears that hal ogenation is beneficial for
acgendpmdec voii Natigmel \Gommitiuse faratGlinipa o Lpbriniory edtandags (NCCLS)
t he. presgnce of .chlori.ne is .beneficial f . .
iR or 051 aroaste iy seB Bnde s soriloynds, ity g andardized
U JTe e B8 bigbiBathi QP tiafbnliRrat@del andodresiat @ tinle bp@SPriate for each

bi s-indole pyrroles to still yield highly effective
particular organism, and visually scoring the concentration at which no growth was

apparent in the test wells. The panel includes both drug sensitive and drug resistant isolates
of both gram-positive and gram-negative bacteria, including: S. aureus (both MSSA and
MRSA), S. pneumoniae (wild type and penicillin-resistant), vancomycin-sensitive E.
faecalis, vancomycin-resistant E. faecium, E. coli, H. influenzae and P. aeruginosa.

[0311] Susceptibility testing was performed by broth microdilution in
accordance with National Committee for Clinical Laboratory Standards (NCCLS)
guidelines. Antimicrobial data for compounds of Formulae II, I, IV, VI, VII, VIII, IX, XTI,
XIII, XTIV, XV°, XV, XVI, XVII, XVII, XX, XX, XX, XXIV, and XXV are shown in
Tables 3, 4 and 5. Table 5 displays the MIC values in micrograms per mL for bis-indole

pyrrole compounds against E. coli imp.
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according to the mcrobial nodel's route of

adm nistration in single doses. These exploratory
woetoudioee2ni | | begin with 5 - 10 nmice per dose gCOWS2005/002039

ascendi ng to double the preceding concentration if the

m ce survive. The highest concentration at which > 75%

of the mce survive w thout observable distress can be

consi dered MID. Phar maceut i qgpid=pr nul ati ons EXAVPLE 12

FoT MU ARiSeNSVBRSMsALST €r ed [T Nty avenogsI Y, by Drip}

nj ect | om, |oratheglii kKEPOI1ZLw AbpSusd hVSF KP}gﬁng i,of

Domwiar eob2yl|uBese 7a0se| ¢ addad asmptsi ¢4ty "o 497‘22
pf & cpnpoyndo s ntmes'b byert. ke rmhhod,\ﬁé tﬂﬁ

bbodi rofic | v meaHCej. tlerMisei pgMiBat ded (with

ni troge he Dt her gas,..t he,\vila

5t cYIUeg :]%*e iggol Pé:k 'kpégl ELCe%ELBefJo?3e2*u55§?2\4t heigonFSezﬁts ~32*
are di ssol ed 1m ethanol and added to 100 mi of fa O 8b

o phys{ Sitddi T | st | waller| sBiut il ofl® The'lf dsaltt apt™® | 16
Sol uti pn 1§ admini stered @s a meghod oOf 1 nfibitijng the

or qwt h| 6823 e&Enceddus tloingr3% m2a | hadhn | ddagnaded| as? >32
Tavi g sucta tumor gt betfweenm approxi et ety 10 m~7da

O x@Pp| o*i rat@l y BOOD nd / day?32 ntravenpusly, By drip, 10
OF-va—a—sthtutafreous—or— Rt +apetirtoreal—+rAhectton,—as
jegﬂFd apprjopri at @+ by Bhoge ab* ofdb3zary 1ski|l 132+ n| bk | >32%
T AMRLE 1 3-LEor mH-ati-gRa—t-o—ba—Adrip-ster

L Ligke [£318Kk+ Al migxt yr ezpbt §i ngd Ipyx hor gughbyp+ | >32%
1I§ ng 119 of |a coppound obtained and purlified by
he mef ho*d of ! he *emaodl mgnt, 98|9 oI | act dse *and 1.9 .
pf XNy df oXypr dpyl| del | ultose i $%F ol mef* i ht & dr abul 3%y >32
pRy—cofventi-onal—retnod— he grai-es—are—thorought-y
ergg andy i hised e pbbain aosgranulm preparjat son| >32 | 16,>32
5 1 ble fgr packagipg inlhottles or hy hegt sealing
The resuld dnty«granul £ peepar g oms ¢ e opal |l yae | s30¢ | 16+
Bi sterdd at |between approximately 100 ni/dayl to

appr oxi mately 1000 nf /day, dependli ng on theg synptons,
s\ dBenmed s péﬁ ‘opriCAt ¢ BY tlhosé* off oYl nadd [skiq'l| Po™ | >32*

he _ar of {treati ng-cancerous- -t LADLS Ln_hunans

XX 4 5 8 8 32 >32,32 24 >32 16,4 >32
XXT 0.5% | 0.75* 1* 1* 16* 16* 2% 4% >32% 16*
Hek
1.25 1.5 2.5 2 32 32 6 16, 4,>32 4
XX11 ) ) ’ >32 »

XTI 16* | >32% | >32% 16* >32% >32% | >32% | >32% | >32% >32%

xxav | | LSz 2 23* 16¢ | 4 | s* | 16 | 16*

XXV 4% 8% 8* 8* 32% >32% | >32% | >32% 8* 16*

All data reported as averages of 2 experiments except where indicated (*) or when the 2 values differ by >2
fold.

In the latter case, both values are reported separately.

*Data reported as result of single experiment.

**Contains approximately 30% of the compound of Formula II.
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EXAMPLE 14 Preparation of Conpounds of Fornul ae XXVP,
XXVPL and XXI X fromthe conpound of Fornmula : [0319]
woheosmaepound of Formul a can be derivati zed w POT/US2005/002039
various am noal kyl halides in the presence of base,
such as K2CO3, Cs2CO3 or NaH to produce various
conpounds of the general foddBIdeSXXVP, XXVPP, and
XXI X. The substitution can occur at one or nore of the
nitrogens of Fornula . M xtures$geanmpg separated
chromat ographically to ¢btain purgicconpounds. H O Ck
CK N H H Formul a EXAMPLE-ghuBEepag/mL on of Conpounds
of Formula XXXI fromthé conpothgh of Kormula : [0320]
Am de derivatives of th¢ ceampoyngs of Fornmula can be
prepared by hydrolysis ¢f the feshyl éster to produce
the carboxylic acid of Formulal2l L whiich is then
foll owed by peptide coupliXg t¢-80rmthe correspondi ng
am de of Formula XXXI: LXVHd)@dysis H Fornul a
Formul a XXXI EXAMPLE 16| PrX¥yar gt 82982 off Conpound of
Formula XXX fromthe cofpoXMid ¢8 Formila : [0321] The
conpound of Forrmula cap Be/llHelt ®ati zed with vari ous
sugars (with all protectedXXsofe3drotected, or
unpr ot ect ed hydroxyl groupSi! i i>3%he prlesence of PPh3

(Tri phenyl phosphi ne), DEAZXID ¢t ¥/ azgdi car boxyl at e)
at low tenperatures to XxIv__|8
XXV |>32

[0312] Many of the compounds of the above formulae were potent versus both
drug-sensitive and drug—resistant Staphlyococci and Enterococci, with good activity versus
Haemophilus influenzae and one isolate of Escherichia coli, indicating a potent, broad-
spectrum antibiotic. As can be observed from the above data, it appears that halogenation
is beneficial for antimicrobial activity. The data also indicates that the presence of chlorine
is beneficial for antimicrobial activity. Additionally, it appears that bromine substitution
can be well tolerated in these bis-indole pyrroles to still yield highly effective

antimicrobials.

EXAMPLE 8
Bactericidality

[0313] Bactericidality is assessed using time-kill kinetics (Hoellman, D.B. et al.
1998 Antimicrob Agents Chemother 42:857) on susceptible organism(s), preferably but not

limited to: B. anthracis, S. aureus, S. pneumoniae, E. faecalis, H. influenzae, E. coli.

EXAMPLE 9

Drug synergy or antagonism

[0314] Drug synergy or antagonism with current antimicrobial therapies

(ciprofloxacin, doxycycline, ampicillin, chloramphenicol, norfloxacin, clindamycin, and
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produce various sugar derivatives, for exanple, the
conpound of Fornmula XXX. The substitution can occur at
woneosm7oamwr e of the nitrogens of Fornmula w t hPOT/US2005/002039
wi t hout preference. M xtures can be separated
uahccnnﬁﬁm)gisa@!mjnﬁad:d yiat cheokdrhoard Gl epandosp ult s& FoBmWennersten 2002
orrrul XXX EXAMPLE 17 eral heti.c Method to
’é’ﬁé’r" ASSHSSelrrrotien” 41501%@? qr Umﬁs:(ﬁ{}{ fechnigisgy  xvL XVP.
XX, XXI. XXIV and V : [0322] Formulas , U3,V, X XV,
XVI, XVP, XLX, XXI, XXIV and V can be synthesized by
known coupling reactions SEXAMBSESIEl|e, Suziki and
Negi shi coupling reactions on b m)pyrrol e with
vari ous hal ogenat ed HEYSACHY I9SIS5HE . Schene- |,
depi r 0 oo
Negi ?gpséoupﬂnng reaca?ﬂ%lg% g@ﬁg PEJSISFQ%%dgo;é %hﬁrgtﬁlc}l gyvdetermlmng
spatalddus Yedifigde 2B ubisdi e Adtriah OV~ 51: &- oMU erimichetol gerds Chemother
a building block in schenme-I. NBS is,.
44: 3,08 noBd cesivipnaeReqUITsP 8P eIy 10Hg'rtP1§lb smé;nagsagy lof Spigureuss gt sub-MIC

Rt iR iR Cob £ SREe ORI lorier 44:1766).

THeueshp®unds G2k ﬁ’@&n@&[ﬂbﬂﬁﬁerﬁ eh6W hed @bﬁéi enidt rﬁz@tof resistance
forth solely to assist in the understanding of t

(eprmtaticapntesistaine Sequanes & Iskil 0T el G <thdiluion shiff in MIC over 22 serial
eci at t he net an provide derivatives of

p@%%ﬁ%% lftgglﬂ]‘gfﬂéceg{g% qngﬁ inthe art would readily

appr eci ate that the present invention is well adapted

to carry out the objects and obtain the ends and

advant ages nentioned, as WXAMPIE those inherent

t herei n. Themshd herein
are presently re mdl ment s

and %glﬁxe”'@h%fé/l\/ﬁ@ sﬁﬁfes '&95 pérﬂ;n%@@ %ﬁ tés?t ﬂn‘céﬂwhﬁit ﬂe&rb%ncentratlons
on the scope of the invention. Changes therein and

rengieg fiose s nvg/kg tooeschigh aoatthowbleshkottb esicded SDh”eg/hgt Approximately 10
whi ch are e assed [ e ri.t o

PG T THRREp Pt PebETh dRaE Ry oo apog Wil be introduced
askblald 1d Nhd NRicsBiall BRdeV @m0 WS idibtioANS @ﬂl%le doses. These
nodi ficati ons can be nade to the enbodi nents di scl osed
dxplogatnrynstutiiesitwill begin with 5 — 10 mice per dose group, ascending to double the

preceding concentration if the mice survive. The highest concentration at which > 75% of

the mice survive without observable distress can be considered MTD.

Pharmaceutical Formulations

EXAMPLE 12

Formulations Administered Intravenously, by Drip, Injection, or the Like
[0317] Vials containing 5 g of powdered glucose are each added aseptically

with 10 mg of a compound synthesized by the method of the embodiment and sealed. After
being charged with nitrogen, helium or other inert gas, the vials are stored in a cool, dark
place. Before use, the contents are dissolved in ethanol and added to 100 ml of a 0.85 %
physiological salt water solution. The resultant solution is administered as a method of
inhibiting the growth of a cancerous tumor in a human diagnosed as having such a tumor at
between approximately 10 ml/day to approximately 1000 ml/day, intravenously, by drip, or
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departing fromthe scope and spirit of the
i nvention.[0326] Al patents and publications

waorenmisiogeeeel i n the specification are indicativePol/uskms/002039
| evel s of those skilled in the art to which the

vianw sultchmneqey draintraperidpicabp o estivs, @ntbemet lappmpiiaedydhese of ordinary
?.Lein I ncorporated by reference to the sanme extent as

skyfl ig 4hq2rt-ndi vi dual publ i cation was specifically and
individually indicated to be incorporated by

reference. [0327] The invention illustratively
descri bed herein suitablyEahMPB&E3acticed in the
absence of any, el epent or limtation or
i nitations s b tered Qrally arthg Lilce

her ei he - ' whiichy: btained
enpl (ggbelg Tar ekﬁéggu%sm% tt %ﬁﬁﬁ%@bmgw&g@ éﬁg‘g d&ﬁ%tgbmo]%ound obtame
ahd putified by, thantktiidieothe enibodinkne,®§ goftliadsei andthg of$gdroxypropyl

of such terns and expressions indicates the_excl usion

cefulgrfuis Jeimssitoographes by aniray RiARhmAedd 3 Braptes gre thoroughly
. Coaf. i i . L ols

SR8 11080 e FSFARRE S Py AR, ip ot or by s

sédiingnt | Qhe Tdduftanti tgr&fudell phepaativigerasd oqdlly hadmalidtéredight between

the present invention has been %fecifically di scl osed

apRropregtely 189 B inupreximaeln heebmaiday.deptpdiag on the symptoms, as
prerey] e . . _
A50AL] B58LARS R LR Y SREERI S IBEE Hihspos tmors n

hafians.and that such nodifications and variations are
considered to be falling within the scope of the

enbodi ments of the invention. WHAT IS CLAIMED IS: 1. A
compound having a structur_Eéggﬁﬁi%rfﬁul al, and
pharmaceutical |l y accept abl d pro-drug esters
HrBgir&dn ofib@hiedbuhde of Fean@anXixnal, BoevVIn ené XXM £om the compound of

additional hetero-atons, such as nitrogen, sulfur or
oxygen; and can include a rsamslalfiogen het er o- at om

such ul f Qr _ox in place pof ,a.ni.tr s) in_ .

For i ahhe PSP 5 & e EORE ol kminoaey
hEERA At Bley pesbiRet 60 bhde0 Buthas q{dz@m, @w@bgtdrmanf to produce various
hydr ogen a?onl nono- subst i t ut ed, pol y-substituted or

compolslsi efuthedgensrlaformules XR¥1E X ¥lliIngnd e6XBieEhe substitution can
saturated Cl-C24 | ,.unsatur.ated -C24. al kenyl o
oe:él_l'cﬁt4 ot k%)'nmo,re a%atjylfk?é gggﬂgg% ,of gllsmu%}]ggr )ﬁty{egiga,n ﬁae separated
cﬁaroyﬁagg%f%gwwb%yamgw@lc@aipbwds. cycl oal kenyl, al koxy,

cycl y, ‘aryl, heteroaryl, aryl al koxy carbonyl,
al koxy carbonyl acyl, am no, H "0
\ o~
Cl / Cl
SaRe®

Cl N N

H H

Formula II
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am nocar bonyl , am nocar boyl oxy, nitro, azido, phenyl,

hydr oxy, al kylthio, arylthio, oxysulfonyl, carboxy,
woyesm7ohzal ogenat ed al kyl i ncl udi ng pol yhal ogeraraig2005/002039

al kyl, and sone conbi nation thereof; wherein each of

five R3 and each of five R4 represent substituent(s)

on an indole ring at agg2-Re4-, 5-, 6-, or

7-position(s) and each of he five R3 and each of the

five R4 is separately selected fromthe group

consi sting of hydrogen atoﬁ] al ogen atom

monosubsti tut ed, pol y-subsiQst Ut ed or unsubstit ut ed

vari antRg. the followi ng residues: saturated Cl- C2H 0
al kyl, u furated C2-C24 al ke
acyl ,acyl o y,(élkyloxycarbonyl

/
ATt Xy? nitro, am%g N
Q al kyl t hi o, a{yl t )0, oxysul fonyl

car boxy H cyano, hal ogenated al kyl /i ncl udi ng

pol yhal ogenat ed al kyl, and songcngl nation thef eéﬁ?l8
wher ei nts sub on a pyrr

at a Z%mgrgulg%??@%gsml on(s Or}n%gkkv[ﬁ t he tlpor%ﬁgaﬂm
separately selected fromthe group COI’]SI sting of

hydrogen atom hal ogen at Mg«_@;bst i tuted,

pol y-substituted or unsub riants of the

f ol Peaplatutiod $if dlvBgsoundd off Biredld XX 82 4roah Hiel coniposiad of Bsredla 1

C2- C24 al kenyl or C2-C24 al kl)g]yl acyl , acyl ox%
est er{032e(ll kyl A%yé%\ﬁ%mtw@ﬁ@f the goreRguslr @loReimsya 11 can be prepared by

R B SPLET iog BAL PR LG v v

fcamvml, byafmpﬁas amli;ﬂmgl to f&ui the CafrBvhamy antlié 6pEorﬁﬁ1wJQXXI
phenyl , hydroxy, alkylthio, arylthio, oxysulfonyl,

carboxy, cyano, hal ogenated al kyl i ncluding

pol yhal ogenat efy al Kyl , and some conbi nation thejeof,
wth the provigo that if all R3 and R4 are either
drjoxyh-R6 at the 5- position ang R aN
ar e not bpentlcal est ex)s or car--~y||c

aci ds. o d~havi n structure
and b @ i ccepﬁa’ﬁd_reo‘i_y?ﬂél t g2 @

N
esters t er{bf Elorrrulal 2.R Ro N N
8~
N
H
Formula II Formula XXXI
EXAMPLE 16

Preparation of Compound of Formula XXX from the compound of Formula II;

[0321] The compound of Formula II can be derivatized with various sugars
(with all protected, some protected, or unprotected hydroxyl groups) in the presence of
PPh; (Triphenylphosphine), DEAD (Diethylazodicarboxylate) at low temperatures to
produce various sugar derivatives, for example, the compound of Formula XXX. The
substitution can occur at one or more of the nitrogens of Formula I with or without

preference. Mixtures can be separated chromatographically to obtain pure compounds.
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wherein a ring can include one or nore additiona

het ero-atons, such as nitrogen, sulfur or oxygen; and
woamsioied2ede a non-ni trogen hetero-atom such BeTAISEF08/002039

or oxygen, in place of a nitrogen(s) in Formula I; and

wherein eachFCfRCn R2, andu®S is separately selgct ad

fromthe gr nS|st|ng-1

nono- subst i Opol y-subst
vafFlapts gl ng He Cl
al kyl - C24 al kenyl

Cl
aronxycar@onyh@xy, cycl oal kyl cycloalkenyl alkogy,
cycl oal koxy, aryl, heteroaryl, arylal koxy capfjonyl,
al koxy carbonylacyl, am no, sugar, am nocar PbH
am nocar boyl oxy, nitro, azido, phenyl, h
al kyl thio, arylthio, oxysulfonyl, carboxy, apbl,

CO O R7, carbonyl -CCOR7, -(CH2)n-COOR7, - (CH2) n-

COOR7 anmi npadkiyh I( - (CH2) - NR8Rg), and hal ogeiwanet XXX

al kyl i ncludi ng pol yhal ogenated al kyl, wherein nis a

n integer froml to 6, wherein each R7, R8 and Ris
separately sel ected fronrb&eﬂgpggq7con5|stlng of a

hydr ogen at om hal ogen at omy rmono- substi t ut ed,

0ehyras 8bsthiti¢ VREhdF to PRepHbs CoinpbesiswiFoanhis I ViE, X1, XV, XV,
foll ow ng residues: saturated Cl-C24 al kyl,

unsat urat ed C2- C24 AXBnYIX.FXEX D and Yyny| , acy

acyl al kyl oxyc pﬁc y kQxy ;
cycl E(Qiﬁh kly '%aé‘?alﬁ X}Igm{] yct gg{rﬁg;%& %éaSegIXXN and V can
be@rﬁn&@ienl by ﬁrwdvﬁlcmmyn g sucilall Belie Subikd vh@®¥ekishi coupling
am no, am nocar bonyl nrnocarboyloxy nitro, azido,

gﬁw| on Wn@poy'rolcawmh viniQs ]aerlygqnmed 1n@cx19 Sh}]l}rdmgy‘plocks Scheme-I,

deggtgﬁ)ﬁgb(gyégtlg H'reggr]q%ﬁ%?l o%g; ted lg éh 111gdrea&10ns The compound

ofq? dl%ﬁﬂﬁ Negarf b&GyntRdsiZRHRin-bRid-b %[(ﬁ@ﬁloro\i‘ﬂftﬁﬂ@ hda ®8fding block in
five R3 and each of five R4 represent

sclsmﬂr tNBAti 3 Bomesucéinigole, TIPAgs driispropylsilyl, PRL] isgZhenyl lithium,

i, 5 PSEh A ORERL S 8 BBl Babit T AR 35l iammontam
P& sting of hydrogen aton] hal ogen at om

nmonosubsti tut ed, poly-substituted or unsubstituted
vari [0328] of The ekahblosi deycrilesli dows: asasalr frthdsaddlyOR4assist in the

nge#andéu ns ili'lpr g ! g%}}%z@%?cg’; a kﬁ}%g( ﬁlgllileg%n 64;11‘%l lwliﬁ r%}ln’eciate that the
m@tﬁY)IdQK%ﬁg{(osﬁﬁydeﬁ)@Xﬁvé@ﬁ?lcQﬁbgﬂﬂds. cycl oal kenyl, al koxy,

cycl oa
[0324] 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.

[0325] 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.
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aryl, heteroaryl, aryl al koxy carbonyl, al koxy

carbonyl acyl, am no, am nocarbonyl, am nocarboyl oxy,
wai2oesw70@zi do, phenyl, hydroxy, al kylthio, aryPChius2005/002039

oxysul fonyl, carboxy, cyano, and hal ogenated al kyl

i ncl[@aR6lg pAllypakog aﬂdb&bﬂlcaltlbyé mentiatediin teeasphoifitatiomtare indicative

represent substituent(s) on a Krrole ring at

of 61]16 geve&) ef thosp ckilled g dhe gethioowhichdhs fyergon gertams aA211 patents and
puﬁﬁcﬁﬁ%&éﬁa’r% r?ﬁ{c]%%)ogcfhtgglbg %@fe%%g Q% 8 %dlnt‘f‘% !teyﬂgntoﬁfs if each individual

publ@daiticﬁubsd s;ieuitfedllp andlﬁlﬂbbﬁiallyliﬁ(ﬁdat\i@td l&thOIpﬁratdﬁld)y reference.
foll owi ng residues: saturated Cl-C24 al ky

unsal082 3k ed Tde- 1@@“@Pl&8ﬁ§ﬁaﬁﬁﬁlyc§£s@i@déle@1ﬁ geitableean be practiced in
thé! glysie%)ég 'of %ﬁ% I{en% gﬁ%al’ i1(1ﬁ+1{%.¥1019 2%“1\%{ ?18}{% %Ycihkls not specifically

oxycar ToXY, eny

dlsﬁl&;le@didf@ﬂy T h@rtyﬂms aﬁﬁ‘lté?(!’[)@e%ﬁikbhs WiMd‘ﬂ Iahvis Bdn eaplogay bl;e used as terms
al koxy carbonyl acyl, am no, am nocarbonyl,

of dasqrintianbang wptyof limitation, and there istrenipfentipy daab sy thegageeqf such terms

ceil | kOX%Car bo%ﬁa%&% smx&&? %{lﬁl_&l)ecp? 8@% f;cf%m% HVH and described

or PodtidHY tRercOK Y6 lrbypvlzed Eiddt R Yus BYdifiOatichi @rdﬁﬁds@ﬁ’WﬁEﬂ the scope
al kyl including polyhal ogenated al kyl; with the

of reorivsntioh athirg 1tashomlﬁé>efsu1é@f§topd diat albouh the prepent invention has been

sp%qlﬁﬁél:l}tl ﬁ?ﬁg}ogr Il?r}ligére B %@aldlrlgglggm (P 188315%??“‘56& modification and
vaﬂﬁt’i’(‘ﬁ)l @ tﬁé"éﬂnebﬁts 1h@l%‘hf—‘dis&oﬂéd @h R ﬂék’drteﬁrtg ®R tBdsefSRilRAGn the art, and

R6 at the 2-position and the 5-posifion is
th@usuhhnnb@aapatgmﬁ aod vexigigens, are leensi@Bed trlbRbling within the scope of the

A conpound having a structure of
ené%ﬁ%%@gsP?ﬂgﬂﬂvﬁﬁgpnaceut|calIy acceptabl e salts and
pro-drug esters thereof:Fornmula | wherein a ring can
i nclude one or nore additional hetero-atons, such as
nitrogen, sulfur or oxygen; and can include a
non- ni trogen hetero-atom such as sulfur or oxygen, in
pl ace of a nitrogen(s) in Forrmula |I; wherein each of
Rl1, R2, and R5 is separately selected fromthe group
consi sting of hydrogen atom nono-substituted,
pol y-substituted or unsubstituted variants of the
follow ng residues: saturated Cl-C24 al kyl,
unsat urated C2-C24 al kenyl or C2-C2 al kynyl,
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acyl oxy, al kyl oxycar bonyl oxy, aryl oxycarbonyl oxy,

cycl oal kyl, cycl oal kenyl, al koxy, acyl, cycl oal koxy,
wanyiso7éee er oaryl , aryl al koxy carbonyl, al koxyPCT/US2005/002039

car bonyl acyl, am no, carbohydrate, am nocarbonyl,
WHADH 6T BAMEDYS: nitro, azi do, phenyl, hydroxy,

g RUEA N RARME o e fst‘%{l‘y' ot b°xy1a “/%nd’ pharmaceutically

and halogenated al kyl
g%t?ﬁg?%lgb apl)lo dfuo%éesﬁggtge kyI wherein n is an

i nt eger betmeen 1 and 6; mhereln each R7, R8, and R9
is separately selected fromthe group consisting of a
hydrogen at om hal ogen at om - substi t ut ed,

pol y-substituted or unsubst|$' vari ants of the
foll owm ng residues: satry ated
unsat urated C2-C24 al kenyl or
acyl oxy, al kyl oxycar bony[fQXy xt bonyl oxy,

cycl oal kyl, cycl oal kenyl Y, cl gal koxy, aryl,
heteroaryl, arylal koxy carbonil, al car bonyl acyl ,

am no, am nocarbonyl, am nocaRboylrRxy, nitro, azido,

phenyl, hydroxy, alkylthio, aFghtklad, oxysulfonyl,
carboxy,.cyano and hal ogenated al kyl i ncl udi ng

pol y‘ﬁb‘Prég’eﬁ g]pgd:aapkglpde Qnes or ﬁa@ﬁ%@@cgéomq ,Jp@ter%ratoms such as nitrogen,

suffih ng{j' 51{1(2 gar% ﬁ%lu%%%oglgélgg ! lli]egérgsszito?lu Sk ?ag )@ultgiliq} or oxygen, in

plédﬂﬁaemfrbgﬁl(@tm@oﬁnula%anch 6-, or 7-position(s),
wherein each of the five R3 and each of the five R4 is

sepawh@reiryea@hlt?écﬁle &aof ashRs Fesepesigly celaeed diopythefgroup consisting of

at b .
DAL Sl PR AT PR S i, v of
foﬂ@Mr@Md@ﬁiu@@Sdadjt@t%d Gatyr akad ukshtizadd al K@), alkenyl or Cp-Cyq alkynyl,
unsaturated C2-C24 al kenyl or C2-C24 al kynyl, acy

l,
acyh Acployy, dkklpkmaymbwy mﬂgxycerbymdﬂwaﬂybleﬁklwbﬁycloalkenyl alkoxy,

Lk | 0al k s ,
oY y ok yirRey et carRbil ARl tacy,  amino,

an@ifbBbordfl] rb@ﬁﬁb&@tﬁb&mxﬁrrhfﬂ@c ashey,| 9h¥nylnlﬂyﬂfbxy Zd1@thio, arylthio,
phenyl , hydroxy, aIkyIthlo arylth oxysul fo

yl
OXO’aullﬁQtw,, cagheNyo cyaamdhadag@g@daalbﬂ latlnshngu nwh@mgngated alkyl, and some
¥galo ena ed al kyl, wherein each of two R6
co%%ﬂ Ente stituent(s) on a pyrrole ring at a 2- or
5-wResld bé?:‘ﬁ(&f) fiveaRY aBRGHCIPHS e R WepiiBerit SuBSREIAEEbN an indole
selected fromthe group consisting of hydrogen atom
ringbogen 4t 6m 6-nond-position(s) ané ¢actpof thestivesRi and e@ho:f the five Ry 1s

se%erllrsa;flekfé tsle ecte dﬁ(\)/rfairt gngtroup consisting of hydrogen atom, halogen atom, mono-

ynyl, acyl,

substituted, poly-substituted or unsubstituted variants of the following residues: saturated
C1-Cys  alkyl, wunsaturated C,-Cp alkenyl or C,-Cy4 alkynyl, acylacyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy,
aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino, aminocarbonyl,
aminocarboyloxy, nitro, azido, phenyl, hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy,
cyano, halogenated alkyl including polyhalogenated alkyl, and some combination thereof;
wherein Rg represents substituent(s) on a pyrrole ring at a 2- or a 5- position(s), and
each of the two Rg is separately selected from the group consisting of hydrogen atom,

halogen atom, mono-substituted, poly-substituted or unsubstituted variants of the following
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of the follow ng residues: saturated Cl-C24 al kyl,
unsaturated C2-C24 al kenyl or C2-C24 al kynyl, acyl,

waeyismrg922 - CO- NR8BR , al kyl oxycar bonyl oxy, PCT/US2005/002039
aryl oxycar bonyl oxy, cycl oal kyl, cycl oal kenyl, al koxy,

resijadsoadakimatyd @530, dilefle nmsatyitatedaiCyl @l kalkehyt agro @yd,, alkynyl, acyl,
al koxy carbonyl ac am no, am nocar bonyl

|,
aca}ﬁxwo%%?rb%mzwarﬁml@%m fzylgsycaphramlary, Frpinadss, cycloalkenyl, alkoxy,

i O ry ' 0X yl 0 a -
G ! bl DY e 20 Wi, amin
a2inOeABXNY,, amipotRYOFRoBRInite§t eFidoalphexyle aiydesiy, , alkylthio, arylthio,
aryl oxycarbonyl, and hal ogenat ed al kyl i ncl uding
owﬂlﬁwi@@@@a% gyanox prlogonated elikyl weldingalilogreatad allyb and some

- j {1 d R6 at the 2-position are not identical,
Cov%b?ﬁijtoﬁéﬂ%?%i so that if there is an alkylam ne at Ri,

or Réith theeprisy that & At Rk @88 IR,0€ oIBHNWAFR@Rbr hydroxyl R, at the 5-
substitution at R6, or there are at |east 3 hal ogens
pastiiontiad Ro bt position arnad adeniigal esters etrparbaxyljc acidsrs
are fot dified. 4., The conpound of aiml 2 or .3 .
aherdin 28 PRgPupd el i RREDRPr Fotnlh o miimeceutcally
acdf)falilt sdifant éf@ﬂirﬁ"ée@é@ thyrgsogen atons. 5. The
conmpound of aiml, 2 or 3, wherein at |east one of
the five R3 is a hal ogen atgm
not include additional hetero®
t he i ndol e nitrogen.
wherein at | east one of
and at | east one of the
The conpound of C aim 1; r /3, ereyn at | east two
of the five R3 is a hal ogen Jt om N8. ~The compound of
Caim1, 2 or 3, wherein at ReastRone of the five R3
is a chloride atom 9. The conpound of C aim 8,
wherein one of the two R6 i anla{koxy car bonyl ; one
of the R6 is a hydrogen aton"™2

wherein a ring can include one or more additional hetero-atoms, such as nitrogen,

gl the indole rings do
atons, but do include
nd ofr{ aim5,

R3 i s/a hal ogen at om
is—¢ fral ogen atom 7.

sulfur or oxygen; and can include a non-nitrogen hetero-atom, such as sulfur or oxygen, in
place of a nitrogen(s) in Formula I; and

wherein each of R;, Ry, and Rs is separately selected from the group consisting of
hydrogen atom, rmono-substituted, poly-substituted or unsubstituted variants of the
following residues: saturated C;-C,4 alkyl, unsaturated C,-C,4 alkenyl or C;-Cy4 alkynyl,
acyl, acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino, sugar,
aminocarbonyl, amminocarboyloxy, nitro, azido, phenyl, hydroxy, alkylthio, arylthio,
oxysulfonyl, carboxy, cyano, CO-O-R5, carbonyl -CCO-R;, -(CH2),-COOR7, -CO-(CHj),-
COOR7, aminoalkyl (—(CH;),-NRgRy), and halogenated alkyl including polyhalogenated
alkyl, wherein n is an integer from 1 to 6,

wherein each Ry, Rs and Ry is separately selected from the group consisting of a
hydrogen atom, halogen atom, mono-substituted, poly-substituted or unsubstituted variants
of the following residues: saturated C;-Cy4 alkyl, unsaturated C,-C,4 alkenyl or C,-Cy4
alkynyl, acyl, acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl,
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at | east one of the five R3 is a chloride atom and

Rl, R, and R are each hydrogen atons. 10. The conpound
wofo@laarel, 2 or 3, wherein one of the two poBCTIUSE®S/002039

at R6 is an al koxy carbonyl. 11. The conpound of C aim

alddky, Wiyeloalkoxiz6 afys, hetembhydxyrytAkdgnyirbod?, alkory carfpayladyl, amino,

of daim2 having the structure selected fromthe
an@pwb%%suaﬁmﬁ@arw PRe B cRZifes PEFLY 0 drae, | alkylthlo arylthio,

%Ho V‘}arbgg%(\é n, Khd hélo%{’:ed é%\ﬁ @%&glﬁg é‘?nWh)%l)?ﬁc\elr’lated alkyl, a 5-

méxbered Xl ,am{erﬁber&(ﬁng o‘i&coiﬁ?é‘lbdﬁoﬁ thefXdf, P- C, XXV PI,
XXV Pl-A, XXI X, XXI X- A XXX - A, and. XXX| - B
and wheteaewsht olchYs s ab¢ @p@ha@f @Vgﬁq@p&ﬁ@tmubst&m&@ on an indole

nr%% €15 tL{1er eq oxlt%ﬁ)o-m%n 2%8 %QQ]} 8'%__thg ﬁ*é‘kland g@&f@f fle five Ry is

coﬁpoUnd as ture o

sepﬁtafewféel!ébﬂeﬁaﬁ‘bm theCap %Qbﬁs@tﬁigt 8f aRdrope® -t ghsisgar Stom mono-
thereof: Formula 14. The conpound of Claim1, 2 or

sufpfithtsidn paly-Subskmted,er msubﬁéuwérvaaanfarﬁ the f@i%mnalrésg@ws saturated

Th d~of
“r g%fst ayﬁ%'fee pi Cotgg ? e : a%g‘rﬁ(i} al'e ﬁ%fh%‘beny@?gle hoffl,  acyloxy,
alllﬁox;ﬂé?odi@[ﬂ%@u @%@iy‘c@b@hﬁlbiy, éybalByl, s fkehyht aﬂc@;@étcycloalkoxy,

two of the ten and R4 are chlorine atons. 17. The
arglo npetgrahrdf @Mﬂlknxy carbpnyR, alla@éyeparbanylﬂ@é,stammpeear@mocarbonyl
thetgnRsan re chl e at

amfora By gy e pitel o dorT e AR o iRy STRAHESL carvor,

cy@ﬂ@j a'ﬂ{'llﬁ[ chitedak§1 AicAifn halbeeneeapRoynd of daiml,
3, V\cli%ereln Ialli?lleast gt%cﬁy d;$the tén R3 and R4

ar e Whmﬂmeaczht ofréwo R reRrgsienlr sehstitnenis) oe gnpyseleirgg at a 2- or 5-
posﬁrg%(s)s Ialq eacl DTRAe nr\gvoo[EG 1Cs| gépg}ajfélyzs’ele%edoﬁom the group consisting of
hydrogen atom, halogen atom, mono-substituted, poly-substituted or unsubstituted variants
of the following residues: saturated C;-Cys alkyl, unsaturated C,-C,4 alkenyl or C,-Ca4
alkynyl, acyl, acyloxy, amide (-CO-NRgRy), alkyloxycarbonyloxy, aryloxycarbonyloxy,
cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy
carbonylacyl, amino, aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, hydroxy, ester,
alkoxycarbonyl, aryloxycarbonyl, CO-O-R;, carbonyl -CCO-R;, -(CHz),-COOR;, -CO-
(CH),-COOR7, alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl
including polyhalogenated alkyl;

with the proviso that R¢ at the 5-position and Ry at the 2-position are not identical if
all R; and Ry are either hydrogen or hydroxyl, and with the further proviso that if there is 1)
an alkyl group at Rs and if 2) R at the 2-position and the 5-position is either hydrogen or
oxygen, then R3 and R4 are not symmetrical.

3. A compound having a structure of Formula I, and pharmaceutically

acceptable salts and pro-drug esters thereof:
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12. 21. The pharmaceutical conposition of C aim 20,

further conprising an antim crobial agent. 22. The
woheosmaeeet i cal conposition of Caim2l1, in a BOTiIUS2005/002039

unit dosage form 23. The pharnmaceutical conposition of

Clai m 21, conprising the conpourgs of Claim13. 24. A

met hod of treating a m crobial MMfection conprising

admi ni stering a conmpour® havi ng /structRe e of Fornul a

I, and pharnmaceutical ly acg bl ® sall/s and pro drug

esters thereof: Formula § can include

one or nore additional h . 3 sych as nitrogen,

sul fur or oxygen; and can inchde a non-nitrogen

het ero-atom such as sulfur o 1oxf@%n, in place of a

nitrogen(s) in Formula I; and wherein each of a Rl, a

R2, five R3, five R4, a R5, R6 is

i ndependent |y sel ect ed fro%??ﬁgkgygup consi sting of a

hy drwigesinad itz canliatladeone ar slogabddidonad meteoahionts, such as nitrogen,

nono- substituted,  poly-substituted or unsubstituted .
SulfgF Pra03E X2t andhgar BicludRiaprrigpaeieheteroatomasusl agfultgyor oxygen, in

. r-at C24 al kenyl or C2-C24 al kynyl,

iR O okt

acy Yycar bonyl oxy,
ar y lvherenr &ehyfay R,cyel Ralikydparatalelselattse miyim thal gdeoxyy consisting of
cycl oal koxy, aryl, heteroaryl, arylal koxy carbonyl, .
hygfqge y 2toam.b srgnoasupstituias, nRoly-sHpsibeisd ey yinsubstituted variants of the
1 ngcar .0 Lt K O L.do ly, - yedr )

ol DR R el €y AT PR S Bl or G i
achidk @ AgRSIRGcabinioth eyt grivayiokel ogiadtydyaldiidenyl, alkoxy, acyl,
-COOR 7, carbonyl -CCOR 7, -CO NR8R9, - (CH2VCOOR 7, ,
cycloakexys 2yl cdmrgroaryl,( Guplpikorire Rarboast, eralkoxy carbonylacyl, amino,

| ko arbonyl . . aryl oxyvcarbonyl . wherein n j .
coflpEFEr PRROsep it SEPaRRME MR Seflol phipfhydrony, skt
arilﬁﬁ@h%&ﬁdu&’foﬁ?ﬂ, eaftRetyf Eambl hEOIDRP ce®BRYISIGCY-ROf -@H,),-COOR;, -

ydrogen atom hal ogen atom nono-substituted, .

C@UCH b BOORN -€dHok- NRubswilt helogerviad alkwh infliding polyhalogenated
1f ll.owm ng residues:, saturate 6_Cl-C 4 al kyl
allg et i Bty e [ oa 6. o4

wherein each R;, Rg, and Ry is separately selected from the group consisting of a

hydrogen atom, halogen atom, mono-substituted, poly-substituted or unsubstituted variants
of the following residues: saturated C;-C,4 alkyl, unsaturated C,-Cy4 alkenyl or C,-Cys
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, a 5-
membered ring, a 6-membered ring, or combination thereof,

wherein the five R3 and the five R4 represent substituent(s) on an indole ring at a 2-,
4-, 5-, 6-, or 7-position(s), wherein each of the five R3 and each of the five R4 is separately
selected from the group comsisting of hydrogen atom, halogen atom, mono-substituted,
poly-substituted or unsubstituted variants of the following residues: saturated C;-Cy4 alkyl,
unsaturated C,-Cys alkenyl or C;-Cp4 alkynyl, acyl, acyloxy, alkyloxycarbonyloxy,
aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl, heteroaryl,
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al kynyl , acyl, acyl oxy, al kyl oxycarbonyl oxy,

aryl oxycar bonyl oxy, cycloal kyl, cycl oal kenyl, al koxy,
woyalsgpadkoxy, aryl, heteroaryl, arylal koxy car BoOmgiS2005/002039

al koxy carbonyl acyl, am no, am nocarbonyl,

argaiknoy eatimplyh)ajkoxyi dartmnysey i amind) emyihocalyatryd Wuinocarboyloxy, nitro,
al kyl thi o yIt X f ony cyano,
athg ngﬁéh QM KRy (YIHEPU%[Wﬁ lopGP‘%&%ﬁ%Bé]gﬁ By RS, anél halogenated

]ﬂﬁﬂpg nbered ring, or conbination
aﬂgﬁéreo .g§g¥ﬁeﬂﬁg?%%gmggeCIaln124 wherei n at | east
one wifereheedsh, ofRBvo Rpeefriesent Rbstitimt(s) ve aRdyrrde ringnal a 2- or a 5-

the two R6 substitutions is asymretric. 26. The nethod
pogitiopshi A £ackyQE s FWe His iswisPRGUG ssterted 7o e eEoup consisting of

hy??%@ﬂﬁ&éﬁq Balg%en %H %’BO &Etu ﬁ)g’fk%ﬁbst%@& %% Un%lﬂgtltuted variants

S are asynmne

of28e fdhewimd hexiduzk: Qt@iatﬁdZ@l Gahansl, udhtureed (C,af, 4 tdlleenyl or C;-Cyy
five RB3is a hak&gen atomand at least one R4 is a
allgayb geml aﬁc?zﬂﬂx}’a HesRon ablyoxyrashenyderh gtyloniepibgayloxy, cycloalkyl,

cy@l%? k%fé{)fqal Bgﬁ %rlrg"{i‘ﬁ%x(};’) g%”%oauh%&lé’w&&?@gn& carbonyl alkoxy
caftforilady1, ameina? alrﬁmoce(r@h'%l) 2 amindtarneyivxRg nins Badar ?henyl hydroxy,
directly connected to each other so as to forma

allgsdihise raggIthion @xysdionyh camhoibio gy, eC8-QrBg cathpayleiGLRR7, -(CHz)o-

REEE R NN E T T ——

hafd génded g tholidifg ?wismlsgalaféu dlisylsel ected fromthe
group consisting o , NH O and S. 31. The nethod
of Vit theprovidecthal e afrige équswntami lhﬁaﬁ the 3rp0§1t1@@>@ye not identical,

wi agh%g?r\élV#é)otﬁf%gﬂgé‘g 61‘% gg !:1131 J g é‘{ 3(9 gé:r}:ﬁ‘leredﬁ a% geaat one non-
hyBrctef seBsiutival a0 Be NotherPare 32 leadh® hﬁRigB@éjm%e GbabMaBdn of R; and

wherein the alkoxy carbonyl is a nethoxy carbonyl. 33.
RiThed thettegiatoms@ranehmadifiedt her conprising the steps
of :

4. The compound of Claim 1, 2 or 3, wherein at least two of the five R3 are
hydrogen atoms and at least two Ry are hydrogen atoms.

5. The compound of Claim 1, 2 or 3, wherein at least one of the five Ry is a
halogen atom and the indole rings do not include additional hetero-atoms, but do include
the indole nitrogen.

6. The compound of Claim 5, wherein at least one of the five Rj is a halogen
atom and at least one of the five R4 is a halogen atom.

7. The compound of Claim 1, 2 or 3, wherein at least two of the five Ry is a
halogen atom.

8. The compound of Claim 1, 2 or 3, wherein at least one of the five R; is a
chloride atom.

9. The compound of Claim 8, wherein

one of the two Rg is an alkoxy carbonyl;

one of the R¢ is a hydrogen atom;

at least one of the five Rj is a chloride atom; and

Ri, Ry, and R; are each hydrogen atoms.
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identifying a subject that would benefit from
adm ni stration of an antim crobial agent; perform ng
woheosrmeehzod on the subject. 34. The net hod of ECaiuse@®4/002039
wherein the mcrobial infection is an infection of at
I eale one Tae gompopasof Clagmtiataerd, wheredd ond bethertvb @dsitibns at Rg is
aim?24, wherein the mcrobial infection is an
arqa,k@@gq:a@horgfl at |east E.faecalis-Vans. 36. The net hod

i nf ect i on%gi? %&@eﬁ&ft(ﬁ%ﬂ?{ﬁ%ﬁgég ﬁ%’.g%é&%n%%}t%{)@ﬁg%

treal2.ng Theiconpouad dfnClaahiDhaciagphe strgture selected from the group
adm ni stering a conpound_having a structure selec

cqnmrﬂlg R ther ystugesrafi Formydpedt, tHoFmlY.aVh VIL VI, X XIJ/ XIH X1V, XV,

¥ 3 RV Y e 3 bl st sl gy, ooy, o

XXXJII( OG- A XXXV - BXXE WX, )@(Vmamxxm RM-R, XXX, XXX,
P-A_ XXI X, XXIX-A, XXX, XXXI - A5 XXXI - B, and
XXXIaﬁw@XXX@%aW@wawwlmeﬁa@e jsaltssand;preydrys esters thereof,
pro- % ag %ﬁt & n%)rc])ﬁrru? o Cl%%n Eh%v erel Qotﬂe %f n‘§§I gﬁc;nlég ‘tI%ehsetructure of

wherei'n t he o und has a ruc ur e sele

F@hQup1c %tﬁpl’i&inﬁ@aﬂfzalﬁozﬁd&%ﬂ)table shits arld\bro e &dters Widreof:
I X6X5XI, X, XIP, XV, XV, XV, XVI, XVIl, XVIII, XX
XX, XX XX, XXF, XXIl, XXI AV, XXV5 XXVI,

XXVP,  XXVI | - ASXXVP- B, XXVI | - Xy VPI - A,
XXEXEXXI X- A, XXX, XXXk 5XXXI - l-B. 39. A
met hod of maki ng the coppw ¢ 2 or 3,

conprising the steps_o NPS012745 in a
cul ture; and recover(F'ng e rrp no~of fornula | from
the culture. 40. The method 'of Cfhim 39, further
conprising the step of isolf®mil singl e conpound

anal P8 of T‘Be %61i115g19ﬁdeoipéffaﬁrﬁl 1?2 or 3, wherein at least two of the ten R; and Ry4

are halogen atoms.

15. The compound of Claim 1, 2 or 3, wherein at least three of the ten R3 and R4
are halogen atoms.

16. The compound of Claim 1, 2 or 3, wherein at least two of the ten R3 and Ry,
are chlorine atoms.

17. The compound of Claim 1, 2 or 3, wherein at least three of the ten R3 and R4
are chlorine atoms.

18. The compound of Claim 1, 2 or 3, wherein at least two of the ten R3 and R4
are bromine atoms.

19. The compound of Claim 1, 2 or 3, wherein at least three of the ten R and R4
are bromine atoms.

20. A pharmaceutical composition comprising a compound of Claim 1, 2, 3, or
12.

21.  The pharmaceutical composition of Claim 20, further comprising an
antimicrobial agent.

22.  The pharmaceutical composition of Claim 21, in a solid unit dosage form.
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1 41. The nethod of C aim 40, wherein the single

conpound is the conpound of Claim1l2. 42. The net hod
woR00Glaiare 40, wherein the single conmpound is tRET/US2005/002039

conpound of Claim 13. 43. The use of a conpound havi ng

t he 23 r UCTHer ph&imacontival dohpositiéh 6f TRl 21G tufr@ridingahe compound of

medi cament for treating a mcrobial infection: Fornula
Clhimpidrein a ri ng can i ncl ude one or nore additi onal

het at r.o 0X ’ L

can%|4gcl eﬂhon ni faﬂhén %rgi mb alfa]flgr%lgéuc p1 1%?@%lnlstenng 2
coRpodNy ﬂ@ﬁng aNstRlchae o@fF@nﬁuIarIogﬁ@bﬁAnnaaeLEﬁbny Iaacebtabmlts and pro-

wherein each of a Rl, a R, five R3, five R4, a R5,
drag gstergtharepti s |ndependently sel ected fromthe group

consi sting of a hydrogen atom a sugar, an am noal kyl

nmonosubstituted, poly- subshltumgd or unsubstituted

variants of the follow ng r%~'nues saturatedCl C24

al kyl , unsaturated C2R r Cg; C24 al kynyl,

acyl, acyl oxy, al kyl ox carbo

aryloxycarbonyloxy Cyghog 5al kenyl , al koxy,

cycl oal koxy, aryl, heté&roa % -ry Koxy car bonyl ,

al koxy carbonylacyl, anlno,.anlnﬁcaroonyl

am nocar boyl oxy, nitro, azi &, pRenyl, hydroxy,

al kyl thi o, arylthio, oxysulfonyl, carboxy, cyano, and

hal ogenat ed al kyl i ncl udi ngrgglydpl ogenat ed al kyl ,

-CO- O R7, carbonyl -CCOR 7, -CONR 8R9, -(CH2)n- COO??

CO-WIEE@)I[‘&- 1@09%‘&1& 1nc1@d}b—|2)1¢1 ONRS8Re ad@ypeal hetero-atoms, such as nitrogen,

kox carbon % o ycar bon ere
Cill’bl

ygﬂl Q- Hlt?é&la% ﬁ?ro zﬁgmaﬁ%&‘F? ISéﬂfmr or oxygen, in

plﬁ&Rﬁfa%t@@én?@lﬁ%%ufarpHﬁ& he group consisting of a
hydr ogen at om hal ogen atom nono-substituted,

pol ywharbistdacht efia dt1, anRyfste Rut Bk Rar & Rt sndftwo Ry is independently

eiﬁ(f)(l I otyz\élg resi %ég) lel'?ﬁﬁ}'e ﬁg; %thgrcggn in,galr Eéhﬁn, a§ug4r, an aminoalkyl,
mBHrd. EL%M‘M@%' lﬁ?ﬂ) g’%ﬁ@itﬁf@ﬂ%p)ﬁﬁsub@ﬁﬂﬁké@%%ﬁ@ ¥ @%Yfollowing residues:

cycl oal kyl | oal kenyl , al koxy, cycl oal koxy, aryl,
sahegted o@f-¢h4, aﬂakyll ankatasataia haly | alkehyl osny aChoalidmdy lacyl, acyloxy,

no,
all%r/{]oxycarbonyloxy, 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, -CO-O-R5, carbonyl -CCO-
R;, -CO-NRgRy, -(CH3),-COOR;7, -CO-(CHz),-COOR;, —(CHy);-NRgRo, ester,
alkoxycarbonyl, aryloxycarbonyl, wherein n is an integer from 1 to 6,

wherein each Ry, Rg and Ry is separately selected from the group consisting of a
hydrogen atom, halogen atom, mono-substituted, poly-substituted or unsubstituted variants
of the following residues: saturated C;-Cy4 alkyl, unsaturated C,-Cys alkenyl or C;-Ca4
alkynyl, acyl, acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl,
alkoxy, cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, amiinocarboyloxy, nitro, azido, phenyl, hydroxy, alkylthio, arylthio,
oxysulfonyl, carboxy, cyano, and halogenated alkyl including polyhalogenated alkyl, a 5-

membered ring, a 6-membered ring, or combination thereof.
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am nocar bonyl , am nocar boyl oxy, nitro, azido, phenyl,

hydr oxy, al kylthio, arylthio, oxysulfonyl, carboxy,
woyersw7oand hal ogenat ed al kyl includi ng pol yhakPogaisaiosdo2039

al kyl, a 5- nenbered ring, a 6-nenbered ring, or

conb2hat i Ghe niedhebdf Chdin 2Ahehasi af ledst anenodl the Rty &p etha five Rs, the

at_least one of the Rl, R2, the five R3, the five R4,

114;1{4 el 2 Gh ety BoesUbeiuens if pBRRMEEICasy mret ri c. 45.
A ;
it 220 HRABT GUAPDE, M orb R SRR WS mmeric

- (CR2) 2- TAadndthod of Cldi2D) R -wherdiertks AvER,amd tRO fize ®; substitutions

directly connected to each other so as to forma five
arﬁé‘ﬁﬁém@ 1Cring 47. The use of C aim 43, vvherein R8 is

Connect ed T?(Q)q%%g d 8{ Ela(ng\;?& %ﬁie é(ﬂs}(;% Zés o:}gnze@g %raehalogen atom

aritestledsedné RaGs a Whleg@i ftoli] ahd tirahasit e@gs El@ fot eluge @dkhtlonal hetero-
consisting of CH2, NH, O and S. 48. A conpound having
m@ﬁﬁk@ﬂﬁbﬂﬂdﬂéeﬁﬁlﬁ@ﬂﬁﬂﬂ5¥¥nas a medi cament: Fornul a
| whepgin gqLi 0 re ageki-ti onad I )
het e?g at gﬁrlrls Iﬂgttljlgﬁ afs &‘rf#l r géeﬁ%e%l liL?fr %or ox@) 511'%1 Rad® (CHz):-,

whafRid REAMIR arelifectly t610@6Rd e tahthéredas sojﬁimaasﬁm&mbered ring.
or oxygen, in place ofa nitrogen(s) in Fornula I; and
wher 80n edbR mﬁthadmf Chainp 295 wheramB Ref isy e(GHy)r-aai Ro is «(CHy)s-,
t e f
Bt 9 8 s CHFRERBN b, AL 30 £ 90} Bl Qygmber v

wiBRASRRSE sélvéted froﬁpﬂhlé gwi@&tohm@ﬁ@gdomﬂy nN$Mbe! adds.ed
variants of the foll ow nggr esi dues: satur at ed Cl-C24

al kyB1. undéemeaihetoilam ,aWk@fﬂl}ll or C2-C24 al kynyl,

acyl , acylo l.kyl carb oxXYy,

aryl 8%/8%{1183%%}%)&/% O@%ﬁégﬁr g/n?( L cycl oal kenyl , al koxy,
cycl gad kP Rﬁagxhlydﬂa)gé@at@ﬁf yl, arylal koxy carbonyl,
al koxy car bonyl ac am no, am nocar bonyl

am neclgatiopk ox the t%/NetRﬂs amhicdisle apme,r@nd hydr oXY,
al kylLt hi o, [ thio sul f o car boxy, cyano, and
hal o&%%’@agiﬁymeﬁch&‘/ tr‘J)B%/yhal ogenat ed al kyl ,
-CO- & R7, 1627 BRMd o@@lﬁﬂ 31; %&'%Rﬁle alkekiz) &IWZS a methoxy

- CO (CH2) n- COOR7, - (CH2) n- NR8BR9, ester,
cearbk:nwlycar bonyl , aryl oxycar bonyl , vvherel nnis an

' nt eggr f r’[%e metﬁod of Claim 24 further comprising the steps of:

identifying a subject that would benefit from administration of an antimicrobial
agent;

performing the method on the subject.

34. The method of Claim 24, wherein the microbial infection is an infection of
at least one a gram positive bacterium.

35. The method of Claim 24, wherein the microbial infection is an infection of
at least E. faecalis-Vans.

36. The method of Claim 24, wherein the microbial infection is an infection of
at least . influenzae.

37. A method of treating a microbial infection comprising administering a
compound having a structure selected from the group consisting of Formula I, IL, III, IV, V,
V1, VII, VIII, IX, X, XT, XII, XTI, XTIV, XV, XV*, XVI, XVII, XVIII, XIX, XIX’, XX, XXI,
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wherein each R7, R8 and R9 is separately selected from
the group consisting of a hydrogen atom hal ogen atom
woums/suast i t ut ed, pol y-substituted or unsubst PCOUS2005/002039
variants of the follow ng residues: saturated Cl-C24
XA XXy XSdiTy XHI§0 XOV CXX\A] KedWill, XK VIRA CXKN\AI-By A VII-C, XX VIII,

%]:HO ac y, aigyl&’gmb%& omé k&K XEBg aedxy, and 1) a

agé'ﬁti%gﬁ%g blc DGR skl ckiy carbony!.

oXy car am-nocar bonyl ,
am naésgar bd“y)leQnythodlldfr@LalmZWd@vherdmmlyd corhy@iﬁmb(lyas a structure selected
alk t hi o, ylthiq, oxysulfon carb c ano,__and
%@@%ﬂrb@w@g of Hermige Al Déof% Hal o‘géfﬁlat 1K1 &L, XIIL, X1V,

X?h eﬂg‘gg,’?%&ﬁ,d XA O VAT O xR MBERe Ik REKT, %&P?@Iﬂ"%{ﬁﬂ XXIV, XXV,
XXVI, XXVII, XXVII-A, XXVII-B, XXVII-C, XXVII, XXVIII-A, XXIX, XXIX-A, XXX,
XXXI, XXXI-A, and XXXI-B.

39. A method of making the compound of Claim 1, 2 or 3, comprising the steps
of:

growing strain NPS012745 in a culture; and

recovering the compound of formula I from the culture.

40. The method of Claim 39, further comprising the step of isolating a single

compound analog of bis-indole pyrrole.

41.  The method of Claim 40, wherein the single compound is the compound of
Claim 12.

42. The method of Claim 40, wherein the single compound is the compound of
Claim 13.

43, The use of a compound having the structure of Formula I in the manufacture

of a medicament for treating a microbial infection:

Rg. 15

N\ %}

R4

Formula I
wherein a ring can include one or more additional hetero-atoms, such as nitrogen,
sulfur or oxygen; and can include a non-nitrogen hetero-atom, such as sulfur or oxygen, in
place of a nitrogen(s) in Formula I; and
wherein each of a R;, a Ry, five Rj, five Ry, a Rs, and two Rg is independently
selected from the group consisting of a hydrogen atom, a sugar, an aminoalkyl, mono-

substituted, poly-substituted or unsubstituted variants of the following residues: saturated
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C1-Cys  alkyl, unsaturated C;-Cys alkenyl or Cp-Cypy 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, -CO-O-R5, carbonyl -CCO-
R7, -CO-NRgRy, -(CH2),-COOR;, -CO-(CH,),-COOR;, —(CH,),-NRgRy, ester,
alkoxycarbonyl, aryloxycarbonyl, wherein n is an integer from 1 to 6,

wherein each R7, Rg and Ry is separately selected from the group consisting of a
hydrogen atom, halogen atom, mono-substituted, poly-substituted or unsubstituted variants
of the following residues: saturated C;-C,4 alkyl, unsaturated C,-Cy4 alkenyl or C,-Cyy
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, a 5-
membered ring, a 6-membered ring, or combination thereof.

44. The use of Claim 43, wherein at least one of the Ry, R,, the five Rg, the five
R4, Rs, and the two Rg substitutions is asymmetric.

45. The use of Claim 43, wherein the two Rg substitutions are asymmetric.

46. The use of Claim 43, wherein Rg is -(CHj)2- and Ry is —(CH,),-, wherein Rg
and Ry are directly connected to each other so as to form a five membered ring.

47. The use of Claim 43, wherein Rg is «(CHy),- and Ry is «(CH>);-, wherein Rg
and Ry are connected to each other via Rjo so as to form a six membered ring, wherein R
is selected from the group consisting of CH,, NH, O, and S.

48. A compound having the structure of Formula I as a medicament:

Formula I
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wherein a ring can include one or more additional hetero-atoms, such as nitrogen,
sulfur or oxygen; and can include a non-nitrogen hetero-atom, such as sulfur or oxygen, in
place of a nitrogen(s) in Formula I; and

wherein each of a Ry, a Ry, five Rs, five Ry, a Rs, and two Ry is independently
selected from the group consisting of a hydrogen atom, a sugar, an aminoalkyl, mono-
substituted, poly-substituted or unsubstituted variants of the following residues: saturated
Ci-Cos alkyl, unsaturated C,-Cys alkenyl or C;-Cys 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, -CO-0O-R7, carbonyl -CCO-
R7,  -CO-NRgRg, -(CHy),-COOR;, -CO-(CH3),-COOR;, —(CH2),-NRsRy, ester,
alkoxycarbonyl, aryloxycarbonyl, wherein n is an integer from 1 to 6,

wherein each Ry, Ry and Ry is separately selected from the group consisting of a
hydrogen atom, halogen atom, mono-substituted, poly-substituted or unsubstituted variants
of the following residues: saturated C;-C,s alkyl, unsaturated C,-C,4 alkenyl or C;-Cyq
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, a 5-

membered ring, a 6-membered ring, or combination thereof.
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