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O with a neucleaphilic agent to open the lactoe ring to a compound of Formula (Ib). The lactone of Formula (Ta) and its functiona]

B derivatives have been isolated from Securidaca virgata. The purified compounds have demonstrated activity in assays for anti-
bacterial and anti-fungal activities, and for treating proliferation discrders such as cancer. : :




- Formulae ([a) and (Ic) havin

LK, LR, LS, LT, LU, LV, MA, MD, M5 MK, M\, MW MX; MZ, NO Nz, OM PH,

PL, PT, RO RU, SD, SE, SG SL SK, SL, TJ, TM IN, TR, 1BDecedhar2848, UG UZ,
VN, VYU, ZA ZM ZW (84) Designated States (regional): ARI PO patent (GH GM
KE, LS, MW M, SD, SL, Sz, Tz, UG ZM ZW, Eurasian Patent (AM AZ, BY,
KG Kz, MO, RU, Ti, TM, European patent (AT, BE, CH CY, DE, DK, ES, FI,

FR  GB, wlaubdss | T LU M, NL, PT, SE, TR), GAPE BE B], CF. CG
. oM A E™e avM, MR NE SN, TD, TG . Pugﬁ@%gf& - with

i nternational search report For two-letter codes and ot her abbreviations,

- refer to the " Qui dAGIONE RORPRINTIONS NGRS B aisgons” appeari ng at the
begi n- ning of each regular issue of the PCT Gazette. 1f- 00 (54) Title:

LACTONI | FORMULATI ONS AND METL % %JJ%E C (57) Abstract: Conpounds of
190 pLIuE D&Y% yucture and a net hyl ene group at

t he al pha- posi t i oFhegkesthinventionstarngenaillyie the fieldeotghamidsaitallf or usi ng and
malting the Al ed. The t.one conmpounds can be
hy %&mm&qﬁé@%ﬁﬁ%@ggﬁ 2 REs anc{]lﬁeetluiadc e

~reacted wth a neuc _ 0 0pen aq; tne ri ng to a conpound
of Fornul a ( [tiseot, ipkmetheds & dhesyntiRte prapazatioh efichemichllyt s f unct i onal

derivatives H@igord@R8 ladts Abcasl el Pl SaktHnbd AP0k 3genisne PUri fi ed

conpounds have denonstrated acti vi tg in assays for antT- bacterial and
anti-fungal activities, an¥a¢¥grovupdabthe Fryension) i feration di sorders such as

cancer. 1 3 Decergpite2Rtovaipnid2d ot QRSPATEREA: bddSRends Wakh 2e LACTONE FORMULATI ONS
AND MET OF-USE ~Fjeld of . .the |Inventiqgn Th resent inventions are
general I yin ufeﬁgmftp"é%'ﬁgﬂe@ﬁ Df&fjéll‘inﬂ%(‘f%"ﬁ?r'r @§|°Fh§f de‘%’%ﬁ@t Y8 | actones, their
phar maceut i ¢ admaire aneddabr tnieyel apnnt o hévo chn@Pburlds @hich may be
L _ effective at lower dosages, more selective, having fewer side effects or
capable of treating diseases or disorders where resistance to the known
compounds has developed.
15 Chemotherapeutic agents are used for the treatment of infections,
cancer, abnormal proliferation disorders (endometriosis, restenosis,
psoriasis), and other disorders. Most chemotherapeutic agents have side
-+ effects due to lack of specificity. For example, cancer is one of the leading
causes of death. One of the primary modes of treating cancer, chemotherapy,
20 is vsed specifically to limit cell growth and replication. Most chemotherapy
agents also affect neoplastic and rapid proliferating cells of normal tissues
(e.g., bone marrow, hair follicles, etc.), which results in several negative side
effects including hair loss, nausea, vomiting, and suppression of bone
h) marrow function. Moreover, effectiveness of these agents frequently
25  diminishes over time due to the development of resistance.
It is therefore an object of this invention to provide a novel class of
compounds effective as anti-infective and/or anti-proliferative agents.
It is another object of this invention to provide an effective
antineoplastic agent with specific cytotoxicity in order to minimize side
30 effects.
It is a further object of the present invention to provide antiinfective
agents which are specific and different from many other drugs currently in




t hereof, and net hods for the synthetic preparation of chemically

functi onal ized | actones useful therefor as anticancer andeatdhémnb@cti ve
agents. Background of the Invention Despite the devel opnment of many

di fferent conpounds which are 10 useful in the treatnment of infection,
cancer, and other disorders, there renmains a need for the devel opnent of
new conpounds which may be effective at | ower dosages, nore sel ective,
havi ng f eworo2/gioghe ef fects or capable of treating di FEEF8E/1802di sorders
where resistance to the known conpounds has devel oped. 15 Chenot herapeutic
agents are used for the treatnent of .infections, _cancer, abnornal
proliferati on'“ OFrukie §mEléﬁfB%‘HYee‘Pﬂbt9§|°§trePH%ﬁF§rf‘éfs‘#§greii%*@ﬁi? asis), and ot her
di sorders. Mgigahefot herapeutic agents have side effects due to |ack of
specificity. For exanpl e, capcer |s on of the leading causes of death.
One of the primary nodes of PHEHEYAS ion ¢ henot herapy, 20 is used
specifically to | ic&rtpoazeusbf@mwaﬂaamc&eﬁhgsmtbmw&mbn@emt her apy

agents al 39 a Eeneneg{plﬂg&tﬁglp » °SH'POP{J¢I%P§%O|SIE{‘ rating cells of normnal

tissues I'r OW, results in
sever al negat m@vgvcﬂéfhe@ctoa@ctsnponmlsmhlwgeahadmthess;cleaﬁﬂmea vom ting, and
SUPP €SSi 0N OlehiARGpen il hANeHD i d Ao lIcBRYEL 16T HEGLINENESS OF L hese

agent s frequen y imnis over t1me due ve oprrent of
resi stance. - | Formgladprnddie Smetiopgl dshiyaives hove en isolptad BpmiSemvriderapr ovi de a novel

class of conppudTnekbeahdnes ASreRtitbd nlad L PEVLYE sRAMdRE™ kL - prol i ferative
agents. %her obj ct of this invention to provide an effective
| 4;; Bl

ant i neopl §‘f?éi€1nf"?sffat€‘§/?c6{”5k’i“éfsf‘3§? f'i’"r'fm61b6‘é‘|"na% o mnimze side
30 effects. | #ndiafiti-funbalabth@ies,clj ﬁ:@'treﬁhg bﬂ&ﬁfe&lﬂ&SﬁﬁHrddrsmﬁe}ﬂid on to provide

antiinfective__agents.which and di rent, from many ot her
drugs current 35 P, Q?Se{i%“ Kzeﬁboearssa%%%? Wﬁﬁﬁé‘gﬁ) TBRI98IS02 /18602 use, to

provide an al plehﬁmatwmhson:btshmﬂhdnfg, for eatupiEnbredsorandgtr, wglon emic@t ant  or gani sns.

rectal cancer, stomach cancer, pancreatic cancer, lung cancer, liver cancer,
15  ovarian cancer, esophageal cancer, and leukemia. They are also effective for

treatment of bacterial and fungal infections, including treatment of peptic

ulcer disease, gingivitis and periodontitis. '

The method for making a compound of Formulae Ia and Ic generally

involves: a) providing a precursor having a lactone structure, and b) reacting

20  the precursor with one or more chemical reagents to provide a product -
. having a methylene group at the o-position of the lactone structure. The
product can be treated with a neucleaphilic agent such as an alcohol, |

alkoxide, amine, or any other neutral or anionic neucleaphiles to generate a

. compound of Formula Ib. e
25
A first aspect of the present invention provides an isolated compound defined:
" by one of the following structures:
_ _ Ry R,
R X X
.30 2 \ Ry \
R
R; Re Rs 7
Formula Ia ‘ Formula b




Summary of the Invention Conpounds of Fornulae la and Ic having a | actone
structure and a 5 nethylene group at the al pha-positionsokcelbs 20603ct one
structure have been discovered. The | actone conpounds can be reacted with
a neucl eaphilic agent to open the lactone ring to a conmpound of Formul a

| b. The lactone of Fornmula la and its functional derivatives have been

i solated from Securidaca virgata. These conpounds are referred to as
LMSV-6 or SecurolideTm The 10 purified conmpounds have denonstrated
activity in assays_for an%i-bacterial and anti-fungal activities, and for
treating pr¥IFFERRER] Biendrdesadently ogfrRs talen togstherare 2 Iydragen #eMt he in vitro
assiayg, t.heor|aég(iﬁ@IﬁE§rloﬁj’i@ deRetdifrorh Ge g’fduﬁa&:{sia&]g dTambil §@§t§q§tj:d)nl di sorders

i ncl udi ng, xa . breast .cancer, . colon cancer, . rectal cancer,

- stomach can¢ rl’,aﬁiﬁng}gs?lg%‘tnftge(ﬁ?(é’%@arﬁfmU%SS aélfy,nyl'ii\‘?@ﬂ’ cancer, 15 ovarian
cancer, esophsigual phemhaerl, substithted ek dntemaryh enbsidtnied hdtseargf fabtGt i ve f or

treat nent t a1 al ;j:i,@_g i Q& i udi ng treatnment of peptic
ul cer di segiyg%ﬂﬁ%fﬁ%dlxgistu?gsﬁ%én pg#’ipg%%%%‘%h?@%h%ﬁ%&ﬁ% *for making a

conmpound ofSY aacy) Blykhie: ubstigsedellenthip, phpnyiibioysbstingdd pr ovi di ng a

precursor  hiahyMgiofar)i@id, 9Btk MGlib, Qyandigbodno! €BGIdids0ct ol N Precur sor
with one or or cpe_m cal .reagents to provide a product” having a nethyl ene
group at tH& QYS’O%‘ PR oot syt Shstigted bk amipResubsirgduct can be
treated w tdmico, aeido)sebyihitddiamidagedtonyd, abititted 36 foalic @lfohic aci®! koxi de, at ni ne,

or any oth n al _ar i oni ¢, neuc] eaphil es nerate a conpound of
Formul a | bghosfggr%%su,ks%ﬁ?‘g&%@ oLP E%SP ﬂl‘f“ﬁalgs‘%t&%#ﬁ%o?@@?’rlﬂ i on provides an-

i sol at ed caefyerrhdubditited pelyarhlyCbR20 aflic, estitaled OWCagowtic,uct ures: Formula is
Formul a | b kbR ntutddihRtElRflal oAk ehy ilgpendent Ly or RS-RS
taken together are a hydrogen atom or a group o roupi ng selected from
the group &HEFsting of alkyl, substituted alkyl, alkenyl, substituted

al kenyl, al kKynyZ is a3ieRskdnt $186d fbik ¥id)kou RERRM e ofo§}§éliirsiﬂhﬂtﬁg phenyl, aryl,

“substituted.aryl, heteroaryl, substitufed heteroaryl, halo,
S . mtroggn grou.p?ngs inl?ne%, branched, or cyclic structural formats?/ :

Z' is a hydrogen atom, a halogen atom, a hyd;rdxyl group, or an organic
group having 1-8 carbon atoms which includes a heteroatom selected from the
group consisting of oxygen, sulfur, and nitrogen groupings in linear, branched, or
cyclic structural formats; and

X is a heteratom selected from the group consisting of oxygen, sulfuz, and
nitrogen groupings in linear, branched, or cyclic structural formats, or )

an isolated lactone defined by the following structure:

Ry R
Y ¥

Formula Ic
wherein

Ri-Re taken independently or Rs and Rg taken together may be a hydrogen

| atom or any other groups or g-mupings selected from the group consisting of
alkyl, substituted alkyl, alkenyl, substituted alkenyl, aliyny}, substituted allynyl,
phenyl, substituted phenyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, halo, hydroxyl, alkoxy, substituted alkoxy, phenoxy, substituted

“2a




hydr oxyl , al koxy, substituted al koxy, phenoxy, substituted phenoxy, aroxy,
substituted aroxy, alkylthio, substituted al kylthio, phanpkdhRbs 2005 ‘
substituted phenylthio, arylthio, substituted arylthio, cyan, isocyano,
substituted i socyano, carbonyl, substituted carbonyl, carboxyl,
substituted carbonyl, am no, substituted am no, am do, substituted am do,
sul fonyl, substituted sulfonyl, sulfonic acid, phosphoryl, substituted
phosphoryl, phosphonyl, substituted phosphonyl, polyaryl, substituted
polyaryl, CI-C20 cyclic, substituted C1-C20 cyclic, heterocyclic,

subst i t ut edplabet aoyg bitstim@idhngy elksithipepbstithéed algilthin ohspydiie: de groups; Z is

a het er at om.gekGed Gl iR o MuleReEORSISE, bt Bocyie/RBinEdI fur, and

nitrogen groupings 1 n ar, branched,” or cyclic structural formats; Z' is
~a hydrogen pempo, sacheuybgentitited firbepyhgabel rtyiiehcarkpyL#migPgani ¢ gr oup
having 1-8 cakfeed ahhBuiil, Gibstiiied HaRs, saithit, eitemiredns@hact ed from the

group consi sting of oxygen ul.fur, and nitrogen. gr,oupj ngs in linear,

br anched, OFH@EV@FFdﬂ@ﬁgWEE ﬁﬁmp5ﬁﬁﬁ&?ﬂﬂéh&*§¢?§gﬁ“ﬁ@%@ratonlselected from
the group censpishinglRiyloygaited wiilafyliiG1-Caodycliv] fuboigeal Gr-GUpi ngs in |inear,
branched, or |1 c struc |..for mat.s, _Qr | -one defined by
the~fo||omﬁﬁﬁﬁé§?ﬁEF &§u%%h%ﬁﬁggrgw%ﬁﬁ?g?ﬁgﬁﬁ#@ﬁ%ﬂ%gggh&%ﬁﬁgpendentIy or
RS and R6 t agiogps; t oget her maybe a hydrogen atom or any ot her groups or

groupi ngs sel ectedfr t Sk §1 5Ja0r, Uren Rldvd ybgtituted al kyl,
al kenyl . substitﬁtgﬁagﬂ%%@eﬁ?&%%%%?, 31 a0 tcen Rl Epa PR henyl

subst i t ut edhyiressy | or amrather groypsaristaypiags slegted from thegap Gpusis tituted
heteroaryl, ;Ral Qustied M,';alke?lk&ﬁéﬁﬂt&iﬂh&hyﬁ alkyell, Albkatyd alBREHOXY , .
substituted Decenber. 2005 ph nox r0§%25QUb%§ E%ted aroxy, al kylthio,
subst i t ut ed Pl subpitefed prarhAcynfugstt éh%% hetsieasdy B hVithio, aryl t hio,
subst i t ut ed ha@éhcyiNhdoe, H§HaRD, alkiogpeyiatinted alkbsyt, phanbersubitgged ano, carbonyl ,
substituted carbonyl,, carboxyl %ﬂ% Lgtﬁ$?9m%%&? Y e 00, Substituted
ami no, anidB?mgﬁ%§¥F¥ﬁﬁﬁém§§%ﬁ%F shﬁydﬁysf subs_@?dpeﬁgsgPTonyl, sul foni ¢
aci d, phosphabstthted shengittiic, atybio prbuiphetagyithiq psap ropianc. sultssitiet ut ed
isocyano, carbonyl, substituted carbonyl, carboxyl, substifuted carboxyl, amino,
substituted amino, amido, substituted amido, sulfonyl, substituted sulfonyl,
sulfonic acid, phosphoryl, substituted phosphoryl, phosphonyl, substituted
phosphonyl, polyaryl, substituted polyaryl, C1-C20 cyclic, substituted C1-C20
cyclic, heterocyclic, substituted heterocyclic, aminoacid, peptide, and polypeptide
groups;
Z is a heteratom selected from the group coosisting of oxygen, sulfur, and
nitrogen groupings in linear, branched, or cyclic structural formats; and
X is a heteratom selected from the group consisting of oxygen, sulfur, and
nitrogen groupings in linear, branched, or cyclic structural formats. '

A second aspect of the present invention provides a use of a compound in the
manufactare of a medicament for the treatment of a proliferation disorder, an infection,

pain or a peptic ulcer disease, wherein the compound is defined by one of the following

structures:
Ry Ry
X X
AN Ro Ny
Rj R
Z 3 ZR:
R4 R~4 . T
Formula fa ‘ Formula Ib

Zb




1
i

phosphonyl, polyaryl, substituted polyaryl, C-C20 cyclic, substituted
Cl-C20 cyclic, heterocyclic, substituted heterocyclic, 1anbiaaebas pepti de,
and pol ypeptide groups; Y1, Y2, and Y3 taken independently or Yj and Y2
taken together may be a hydrogen or any other groups or groupings sel ected
fromthe group consisting of alkyl, substituted al kyl, alkenyl,
substituted al kenyl, al kynyl, substituted al kynyl, phenyl, substituted
phenyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, halo,
hydr oxyl ,  al koxy, substituted al koxy, phenoxy, substituted phenoxy, aroxy,
subst i t ut ed"BsreR fi-Rataked indepprdentlyoln 8-t tikactogdttley bt Bipirogeh@ayl t hi o,

substituted lthio,.. arylthio, substituted arylthio, cyano, isocyano,
substitutedmgpgo j%%%@m%%ﬁ%%%gﬁ?h§ﬁ6§F?fﬂFgﬁmﬁg sHbstitated hoxy| | Y
suF?titFtedﬂ€§¥§bmwﬂ&mahﬁ?bﬂhmﬁm@bﬁ??um@ﬂmaman@ngﬁhﬂﬁ, srbsti;uted anLdo,
sul fonyl, s JoTalVa ni c, agi sphoryl, substitute
phosphgryl,%?ﬁgg&ﬁ%ﬁgvéﬂghbst%?ﬁfggh%%%ggb %ﬁ@??ggﬁ?gﬁwféyxsubstituted
pol yaryl, o E&%ﬂﬁﬂﬁmﬁﬂﬁkﬂhvnntﬁmﬁmSQgﬂmwdymmﬁgamh@¢erpcyclic, _
subst i t ut edsubsio@edGyE/] M@l&ﬁ%ﬁ&ﬁ&é&nﬁﬁ@}ﬁh@@mﬂg&b&ﬂtgﬁoeptl de groups; Zis
a heteratom,sel ected from the group consisting of oxygen, sulfur, and
nitrogen,gr%ﬁ%?ﬁﬁ%mwwm%ﬁﬁggw?dﬁ?@ﬁ&ﬁéﬁ?’%WW%VC$$%i ispsyamoal formats; and X
i's a het er adwngslubstiheal cﬁfbﬁ@l,tob@o@ﬂ,@hlﬁﬁﬁ&ﬂ%&rﬁ&ﬂlyﬂﬂnfﬁ& sapxemy, sul fur, and
IC st

nitrogen groupi DQs:) . hear ., branched, .or c i ructural formats. A
second aspect 0 LOﬁﬂg%gge%Fth$%§W&5%EHP89F y%&@?@”HFia conpound in the
manuf act ur ePhefpheryhrebisidtiedphiosihoryl, phesphanglasubeititedfhosphpie) | f er ati on di sor der
an inf ecti QRlyary 3htktififed FolPEPL EECHS GhLic dsSasS e Mgrej.n the conpound is
defined by ongrygf. the f g??%% ng . s‘%ﬁﬂ%g%r es: C}:g’lran{’ﬂc!ic’l a Formula Ib 2b 13
Decenber 206%TafFLir e pstipted haterogyelip, amingaqid metwide.layd polype@ide6 t aken t oget her are
a hydrogen gadupsn or a group or grouping selected fromthe group consisting
of al kyl, substitute al kyl , al kenyl, substituted al kenyl, al kynyl,
subst i %/ut ed al k% }fﬁ Ifegf?ﬁ)érhﬁf e:.:ted farom theygroup consisting of oxygen, sulﬁJr,yand yny

nitrogen groupings in linear, branched, or cyclic structural formats;

Z'is a hydrogen atom, a halogen atom, a hydroxyl £roup, or an organic
group having 1-8 carbon atoms which includes a heteroatom selected from the
group consisting of oxygen, sulfur, and nitro gen groupings in linear, branched, or
cyclic structural formats; and '

X is a heteratom selected from the group consisting of oxygen, sulfur, and
nitrogen groupings in linear, branched, or cyclic structural formats, or

an isolated lactone defined by the following structure;

Formula ic

2c




substituted phenyl, aryl, substituted aryl, heteroaryl, substituted

het eroaryl, halo, hydroxyl, al koxy, substituted al koxy,I3 peeRnexyis
substltuted phenoxy, aroxy, substituted aroxy, alkylthio, substituted

al kyl thi o,- phenylthio, substituted phenylthio, arylthio, substituted

aryl thio, cyano, isocyano, substituted isocyano, carbonyl, substituted
carbonyl, carboxyl, substituted carboxyl, am no, substituted am no,
ani i do, substituted am do, sulfonyl, substituted sulfonyl, sulfonic acid,
phosphoryl, substituted phosphoryl, phosphonyl, substituted phosphonyl,

pol yaryl, s#3¥t"tuted polyaryl, Cl1-C20 cyclic, substituted Cl-C20 cyclic,
he]terocye'ljic Slmstgitikgﬁﬁdephﬁiehﬁijﬂﬁﬁgbﬂmtal@m@g&?hﬁyb@ﬁﬁﬁd@ and f
pol ypepti de is a eterat e rom.the group consisting o
Dy sui Fafof B et i Ge AP PR TR e SRBERRehed. | or Cyoi | ¢
structural #muunmmﬂwﬁﬂawyka&mmydwagmmdanmﬂw.Mkﬂmﬂam@ammﬂmn@nﬁa hydr oxyl

~ group, or aﬂlﬁﬁqgﬂﬂﬁ$“§%8thaﬁivh&ﬂ“&“ £3L 8gapgﬁg§m@hlch i ncludes a

het er oat om select e e “‘group consistin oxygen, sul fur, and
ni trogen grktspasyshala hydrererh pikosys ayhetiveted aligyxy, l&lymxyeuwmwt ural formats; and

Xi's a het erﬁieﬁéﬂﬁﬁb@ﬁ&&@htﬁt&&ﬁb@ﬁkﬂ&@%&%@dﬁﬂlﬂﬂ pwgen, sul fur, and

nitrogen groupin I I hea branched, aor cyclic s uctural formats, or an
i solated | & gﬁggﬁgFWﬂ@ﬂ’ﬂV&P%ém?WWFﬁﬁWHB”éW?BC¥%W%m FBHHIFG 1 c 2¢ 13

Decenber 208&yatveeabonyl, Ribstited @ldiyi] dadaepﬁ,rbiiwmdted cabodys atitih, R6 t aken
t oget her ng dr oge, r a S gr oupi ngs selected
Ml DAL 0GR LR ) A B0 A B

fromthe group consistin >al kenyl ,
-substitut ecbugblhaeawd,phesbkqﬁyﬂubsusmmﬂstpmreup@lsmmuspbsupin@nyl subst it ut ed

phenyl, aryl%hospzumtdotyu}yﬁgub@ﬁaé F&iﬁ&ﬁf@ﬁ&ydcycﬁym% wi flcofet eroaryl . hal o,

hydroxyl koxi ‘subst'i’t ut henox stituted phenoxy, ar oxy,
subst i t ut edFYshiGRsterogclis Fbriitgted Eﬁ%‘é"é’i’&%%‘é‘&oa&@kmpt‘q‘ﬁ #nd pshyeenyide hi o,
substltuteqy@hgpylthlo aryIIhlo substituted arylthlo cyano, isocyano,

substituted rbon sti car bonyl , carboxyl,
substi t ut ed car &x ra“défhwrll%nm ﬁ'ﬁ‘?ﬁ‘tyt‘ﬁt éﬂ“‘gﬁ%tﬁlﬁ“m& YdmaydGBst i t ut ed ani do,

sul fonyl ,  dybsied vt st ol froupy br, groupings selected from the group consisting of
atlkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,
phenyl, substituted phenyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, halo, hydroxyl, alkoxy, substituted alkoxy, phenoxy, substituted
phenoxy, aroxy, subsﬁmted aroxy, alkylthio, substituted alkylthio, phenylthio,
sz-zbstitutcd phenylthio, arylthio, substituted arylthio, cyano, isocyano, subétihxted
“ isocyano, careeﬁyi, substituted carbonyl, carboxyl, substituted carboxyl, amino,- |
substituted amino, amido, substituted amido, sulfonyl, substituted sulfonyl, -
sulfonic acid, phosphoryl, substituted phosphoryl, phosphonyl, substituted
phosphonyl, polyaryl, substituted polyaryl, C1-C20 eyclic, substituted C1-C20
- cyclic, heterocyclic, substifuted heterocyclic, amineacid, peptide, and polypeptide
groups;
Z is a heteratom selected from the group consisting of oxygen, sulfur, and
nitrogen groupings in linear, branched, or cyclic structural formats; and
X is a heteratom selected from the group consisting of oxygen, sulfur, and
nitrogen groupings in linear, branched, or cyclic structural formats.

A third aspect of the present invention provides a process of isolating a lactone
ﬁ'om_ a plant, the lactone being defined by the following structure:
24 |




sul fonic acid, phosphoryl, substituted phosphoryl, phosphony |, substituted
phosphonyl, polyaryl, substituted polyaryl, Cl-C20 cycl iigpe&tbsbicsut ed

. Cl-C20 cyclic, heterocyclic, substituted heterocyclic, am noacid, peptide,

and pol ypeptide .groups; Y1, Y2, and Y3 taken independently or Yc and Y2
taken together may be a hydrogen or any other groups or groupings sel ected
fromth |, substituted al kynyl, phenyl, substituted phenyl, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, hal o, hydroxyl,

-al koxy, substituted al koxy, phenoxy, substituted phenoxy, aroxy,
substituted aroxy, alkylthio, substituted alkylthio , phenylthio,
substituted phenylthio, arylthi gt substituted arylthio cyano, isocyano,
substituted isocyano, carbo subxtituted carbonyl, carboxyl,
substituted carboxyl, am no, _su tuted am no, am do, substituted am do,
sul fonyl, substituted sulfonfﬁ, sul,f oni ¢ aci d, phosphoryl, substituted

- phosphoryl, phosphonyl, substt ut phosphonyl, polyaryl, substituted
polyaryl, Cl-C20 cyclic, substitgteBsC -C20 cyclic, heterocyclic,
substituted heterocyclic, am noacid, peptide, and pol ypeptide groups; Zis
a heterat c fromthe. gr nsisting of oxygen, sulfur, and

ni trogen S@%%%+ﬁﬁ%ﬂ%ﬁufgﬁggﬁ?mg?hﬁgﬁé F“SF@%?b‘?%W§P§ AW al formats: and X
i s a het erdPErAYE ef seuniyt stleehed fomethe goupcapoisgigof allyg, obstiowedgen, sul fur, and

Ni trogen GiguRiees, shtdituled SREny, GRG0 GY 1] fheid r UCt Ural” formats. A -
third aspect of tae Fresent i'nvention providés a process of isolating a
_taw,

| actone B uedphenst arvh prbstityfed gle hefespanyg. Sbstitwrdhefsoarshdialop| | owi ng |
ftLuct?ren?admﬁ&maaﬁemb&mw&Q@&qmﬁ&h@b@miﬁﬁﬁﬁhﬁ&%&@;&ﬂgﬁpendenflytoa FS-RG
aken toge re a r.-ogen .a . a,group or .grquping selected from
t he groups%%ﬁé%%ﬁﬁﬁﬁa@¥H%?%§F??E§g%¥¥‘%ﬁ?%ﬁﬁmgﬁ'?Pgt | kenyl , substituted
al kenyl , ah&yiiyib, andihlstubstinitetrvdthios yyand, isophmaa shihstitugd 9 éstahelt ed phenyl , aryl,
substi t ut I ' eteroaryl ., n ,  hydroxyl,
SdeB N Lo DL Eag%yﬂ, caﬁéolipégdbstg{l}gg?ﬁoﬁéadm% Lansfigled,  hydroxy

al | coxy, ost'i't ut edal , _phenoxy, enoxy, ar oxy,
subst i t ut @aing yRigo, slistiiyted apido, Ss@wgz Fubgtiteigd slfeytlt sifenic gskdeny| t hi o,
subst i t ut @HospRIANLIHRAIKY phadphdbNpiRdsphobASlubiiali@bnadpidd i 0, cyan, isocyano,
" substituted |Isocyano, arbonyf subst | t ut ed carbongl, car boxyl , :
substitut@&vﬁﬁﬁ ?d%ﬁﬁﬁﬁf“§ﬁwﬁﬁ#ﬁR%ﬁ?mkdCL{QO%“‘%
heterocyclic, substituted heterocyclic, aminoacid, peptide, and polypeptide

groups; .

Z is a heteratom selected from the group consisting of oxygen, suifur, and -
nifrogen groupings in linear, branched, or cyclic structural formats; and B

X is a heteratom selected from the group consisting of oxygen, sulfur, and
nittogen groupings in linear, branche{hi,lor cycIiC'struchlral formats, a)mprising
extracting the lactone from plant material.

A fourth aspect of the present invention provides a synthetic compound as

defined by one of the following structures:

Ry Ry
X
RN\ A R\
:: z Ei ZR;
R5 Rﬁ . Rﬁs A

Formula la Formuia Ib
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-am no, am do, substituted am do, sulfonyl, substituted sul fonyl, suifonic
acid, phosphoryl, substituted phosphoryl, phosphonyl, Stbsdinbdibse
phosphonyl, polyaryl, substituted polyaryl, Cl1-C20 cyclic, substituted

Cl- C20 cyclic, heterocyclic, substituted heterocyclic, am noacid, peptide,
and pol ypeptide groups; Zis a heteratomselected fromthe group

consi sting of oxygen, sulfur, and nitrogen groupings in linear, branched,
or cyclic structural formats; and X is a heteratom selected fromthe group

- consisting of oxygen, sulfur, and nitrogen groupings in linear, branched,

or cyclic swhm@meEumﬁmﬁm@m&¢mﬂbﬁﬁhﬂ§ﬁﬁ@nKﬂwhﬁa@@mwyﬂwmeﬂmactone from pl ant
material . %Hfui) Br &%%tselgﬂctedtﬂ}ﬁnﬂé g.%eﬁn&ongl&mge%mgn D sRbsAikddes a synthetic

conmpound as oW ng structures: Fornula Ib 2e 13

i ne one_ o
Decenber 20@@“Wﬂﬁﬂéﬁﬁﬁéwmﬁ?mﬁﬁkéﬁyﬁﬂdBE@W§€ﬁFWV'@FWWE-RG t aken together are
a hydrogen ﬂ&ﬂmﬁmdymmal@@Quﬂm@&w@m@uﬁuﬂgmﬁ$hﬁﬂﬁmﬁﬂHab&ﬁnmm@mgroup consi sting

of al kyl, stit kyl., allcen I uted alkenyl al kynyl ,
substit ut e BFV@yﬂ%P”Sﬂ? "mafmnmgﬁ% %ﬂﬁﬂ?@ggﬁh’ . substituted aryl,
het er oar yl mﬁﬁﬂEﬂdﬂnﬂm@ﬁyMﬁbemmamWHammmhmmhmhmuo@Myﬁpwdlkoxy, substituted

al koxy, phe QX r. ,.aroxy, alkylthio,
substitute )ﬁ fo ﬁ?ﬁﬁo E,_ﬁ tﬁﬂﬁ%ﬁﬂ&&‘ gtlﬁé e %Hﬁ{ehgﬂ%@? , arylthi o,
substi tut ecbadloy}rl,twsgtuteéwh@yl p@b@vh Plé’stltgfa%%bowh @énq, §@h§%!¥?é car bonyl ,

substi t ut edanﬁ@tf Mxlsubsﬁﬁfeg%iﬁ'msuﬁ'onﬁmaﬂi{eﬂlglﬁﬂnﬁ%if&ﬂy&ld sul fonic aci d
phosphoryl -, substituted phos h hony substituted phosphonyl,

pol yaryl , stespherylsubstityerd RPQ?P?PWI 05@63’1@‘@?““53‘11%‘ bevbuted C1-C20 cyclic,”
'heterocyclu%bm@ubakmhaaﬁﬂﬂhﬁuenomﬁ@¢n@smﬁﬁmﬁummxmbqmm@t|de, an? pol ypepti de
groups; Z om.:sel ecte ro consji sting of oxygen,
sul fur, dm“ﬁF¥$%ﬁ¥%£8FﬁaﬁFﬂa§P?ﬁmFPﬂ%%Pq’B% dﬁ@@eQ§ cyclic structural
formats; Z;;M@sa hydrogen atom a hal ogen atom a hydroxyl. group, or an

organi ¢ group Bavig 8 fAEPANn Ay hisihd RELHdE Sufte MG oY 0at 0 sel ect ed

from t-he

nitrogen groupings in linear, branched, or cyclic structural formats;

Z' is a hydrogen atom, a halogen atom, a hydroxyl group, or an organic
group having 1-8 carbon atoms which includes a heteroatom selected from the
group consisting of oxygen, sulfur, and nitrogen groupings in linear, branched, or
cyclic structural formats; and ‘

X is a heteratom selected from the group consisting of oxygen, sulfu_r,.and

nitrogen groupings in linear, branched, or cyclic structural formats, or

an isolated lactone defined by the following structure:

Formula Ic

wherein
Ri1-Ro taken indepéhdently or Rs and R¢ taken together may be a hydrogen

£




group .consi sting of oxygen, sulfur, and nitrogen grouplngs in I|near
branched, or cyclic structural formats; and X'is a hetqggk@ﬁmﬂ§ﬁkected
fromthe group consisting of oxygen, sulfur and nitrogen groupings in

| i near, branched, or cyclic structural fornats or an isolated | actone
defined by the followi ng structure: Fornula Ic wherein R -R9 taken

i ndependently or R5 and R6 taken together may be a hydrogen 2f 13 Decenber
2005 atom-or any ot her groups or groupings selected fromthe group

consi sting fbm oPdnlYiher Mi%hiérbﬁpﬁﬁs@dl&héhﬁoﬂtk@g%ﬂp,coﬁbﬁﬁé ot ut ed al kenyl,

2th()§?|y!t ut eu B tUt Ed 2 %lt?ﬁj/‘?“yl §‘§’B§'T‘%?EH‘ P%Ygf‘g’é?&egg%w&ar %lydroxyl,

al koxy, sub(ﬂ{emtl,u;h&dnﬁdlpﬁwl apyh) edteinited sityh déterbaryleaibstipiteéhoxy, ar oxy,

subst | 1 ut ccramteh il RSB B f ok bfennBBCTY 1 S

substi t ut e@henmmy‘aﬂmub@aﬁm aligythiot jubsiituiedl allevithiorppeayltbiay boxyl ,
substi tut eds &%Réhf}m n I@Mﬁm,mgﬁadeaayﬁﬁo epausqsoc B'sﬁi&&hﬁé&bs“ tuted anido,
S

sul fonyl , tituted sul fonyl aibe su foni ¢ aci d phoryl, substituted

phosphor y| IS%@@MW subgiied cathe “ﬁ?ﬁﬁ%ﬁﬁ‘ﬁﬁwcﬁ "9’5?“}4“0 subst i t ut ed
pol yaryl, Q.Lb%dcaﬁﬁ&d £mid8, $sstituted laeloCi 60, sulisiifatell ulfold] er ocycl i.c,

e e T DRGR ShnbSR e RGBSRl 02 OTouPsi V2

hydr og;an Orp]:ﬂﬁﬂﬁm@ﬁ,l’pﬁly:ngl’ exbptsued padyaylpl G geliccabsiuttd O EMe gr o:JE 5
consi sting of e al Ken
al | cynyl 9 CJBh E ter%/cgahcaftk shtutﬁc&‘lﬁe?eq%cglrzll@@xnmgalbgt I?%L(%e %ﬁ%ﬁ%’h{ﬂlﬁhg y

subst it ut eogreupy,l heteroaryl, substituted heteroaryl, halo, hydroxyl,

al koxy, substityied alikQ¥en RAGRREN Y 750 Shd V1 H tog BR&ROY e adl OXY,
substituted ar o:g/ “al qust hf% Hé;f)ubstl tu;#(gd alzkyl t h| o, g%ne;]hl o,
% i socyano,

subst i t ut echygreery Praay ethergrgups py g5ouPigssalsoed frany e apIupISPRISHE
subst i t ut edalky SEEHARA alkGREIRGPY lsubst&wla@ilkéd;lt, ady@ae&b@myded alggdyhoxyl ,

St o oSy SR AR SOt Lt e am o
phosphoryl, hemm@mhﬂmyﬁydmwbﬂkowmmmted alkoxy, phenoxy, substituted

phenoxy, aroxy, substituted aroxy, alkylthio, substituted alkylthio, phenylthio,

substituted phenylthio, arylthio, substituted arylthio, cyano, isocyano, substituted

isocyano, carbonyl, substituted carbonyl, carboxyl, substituted carboxyl, amino,

substituted amino, amido, substituted amido, sulfonyl, substituted sulfonyL‘ '

sulfonic acid, phosphoryl, substituted pbosphoryl, phosphonyl, substituted

- phosphonyl, polyaryl, substituted polyaryl, C1-C20 cyclic, substituted C1-C20

cyclic, heterocyclic, substituted heterocyclic, aminoacid, peptide, and polypeptide

groups; ' ' . '
7. is a heteratom selected from the group consisting of oxygen, sulfur, and
nitrogen groupings in linear, branched, or cyclic structural formats; and

X is a heteratom selected from the group consisting of oxygen, sulfur, and

nitrogen groupings in linear, branched, or cyclic structural formats.

A fifth aspect of the present invention provides a method of making a
compound of Formula Ia and Ic compnsing:

- a) pmv1d.1ng a precursor having a lactone structure, and
b) reacting the precursor with one or more chemical reagents to provide a

product having a methylene group at the a-position of the lactone structure. -~

2g




‘phosphonyl , polyaryl, substituted polyaryl, Cl-C20 cyclic, substituted
Cl-C20 «cyclic, heterocyclic, substituted heterocyclic, 1aptsgace@s peptide,
and pol ypeptide groups; Z is a heteratomselected fromthe group

consi sting of oxygen, sulfur, and nitrogen groupings in |linear, branched,
or cyclic structural formats; and X is. a heteratom sel ected fromthe group
consi sting of oxygen, sulfur, and nitrogen groupings in linear, branched,
or cyclic structural formats. A fifth aspect of the present invention '
provi des a nethod of making a conmpound of Fornmula |la and Ic conprising: a)
~providing a precursor having a | actone structure, and b) reacting the
precursor with ope.or nore chem cal reagents to provide a product having a
met hyl ene group A% @pﬁgtﬁéhﬁtpl@wﬂbmmh&orhpmbit&@asﬁéthl&iw&akihggg 13
Decenber ZO@ﬁp%uﬁﬁlsfﬁonﬁﬁﬂﬁﬁ:fcoqﬂfl ghe present invention provides a method of
maki ng-a - conpound of Fornmula B crbg‘rpri sing: a) providing a precursor

havi ng a | act on@ Bio¥idEgapeccuty) hadeed japtgnd sectpreecur sor Wi th one or nore
chem cal reagenb$ eh&@inPHR\) ety i ng.,a _nethyl ene group at the
cc-position o t]ﬁe_ Ialllgt o\r?é&&g?rr“ﬂlgltoglrgg{;&lgl%?{éﬂg?drr%aﬁ%'ﬁ é’“’t"ﬁd@gapr oduct with a
neucl eaphi | BOEdE%RE & ethulsrg grpipi ap the of pashien bfthe ht foonstrubture, At one

Conposi tions A clagiepas rddh&%ﬂfa%gu&% eSecuridaea virgata. Lactones

wi th an exocycli c mnet hylpene group and their - -respective derivatives with a
hydroxyl in ganma position are disclosed. The | actones and the derivatives
thereof can be synt hesipasila@mDdsanh etnt pRT@at Uural resources. In one
embodi ment,  he L:ﬂ:?tngg:es and the derivatives can be isolated by neans of
chr omat ogr aphi ¢ et hods "PPP8*a pl ant whose 2h 13 Decenber 2005 WD

02/ 100854 PCTI 1J4502| L866is Isolated from Securidaca virgata.

Lactones with an exocyclic methylene group and their rcsﬁectivc
derivatives with a hydroxyl in garma position are disclosed. The lactones
and the derivatives thereof can he synthesized or isolated from natural
resources. In one embodiment, the lactones and the derivatives can be

isolated by means of chromatographic methods, from aplant whose

2h




taxonom c scientific name is Securidaca virgata, which belongs to
- Polygal aceae as its botanical famly. As used herein, the,term 0'('); act ones”
enconpasses any organi c chemi cals having a five-nmenber ring Tact one
structure in which the oxygen atomof the C=0 group can be replaced by a 5
sul fur atomor a nitrogen grouping. The term "derivatives" as used herein
refers to any conpounds that are nade fromthe | actones by reacting the
Iactonés“(ﬂ“?%”"??ﬁe or nore chemical reagents. The tdiTHEI 48 efers to any
product's obtai nable by ring opening of the |lactones with an organic or
i norgani ¢ neuyg it nBH ARG . £ Or . an acid, ester, amde,
or 10 any o%ﬁg@ﬁggﬁj&lﬁgs t?gﬁg%%{dé%ﬁ%aﬁ%wgﬁggg%ﬁdt, the | actone has the
fol | owi ng ch&piysddceastas fixhotanisal fiypils: SisysedRpreirpthe tattetlactane8pendent |y or R3- R6
taken toget heficompisd ahy S A Rertival PlaPik o BvddabRAEAALRRe @ hydroxyl group, or

' [ [ nunber of carbon atons,

any ot her organic groupings containi ng_any
preferably 1° “’E‘a‘%ﬁi‘g’f?ﬁéﬁe%ﬁ%g,e“gﬁlﬂd@ﬁ?f%ﬁ@wVnibﬁﬁelp@‘éfébé{aheteroatom such as
oxygen, sul f wulfur atbmiok b HEGERA sOUiLED| Th terrh Nekivaivas as Bedehed, or cyclic

structural fq S, represeptative - roupi ngs..bej ng al kyl, substituted
al kyl, al ken§ P any bl that ee“ﬁ%x‘ﬁe,§°m%1§i‘ﬁ?§’%ﬂ’?a°‘ﬂ?§§?i tuted al kynyl ,
phenyl , subslactopssedthphesryhore chempical reagdnts. iTherteaalalscaefpts to dugt er oar yl ,
‘substituted : QM% I jtuted allcoxy,
phenoxy, subgﬁyﬁjﬁgﬂaﬁg@%@ar @%%%s@éﬁg&’é@%iﬂy al kyl t hi o,
substituted Horre RuSicanbiisngantsie S, fenepamnle, en asdl, prarmplideliro,  aryl t hi o,
substi t utyed a,g,rcm{e} oBuctsANaa@, | socyano, substituted isocyano, carbonyl,
substituted 25 carbonyl, carboxyl, substjtuted carboxyl, am no, substituted
‘ani no, ami do, sﬁ’f')grfel%@P‘B’&‘e’ﬁﬁﬂ&mnﬁfﬁtﬁ@ﬂ?“‘%@%@W@Hﬂ%‘uI fonyl, sulfonic
atid, phosphoryl, 3 13 Decenber 2005 WD 021100854 PCT/ US02/ 18602
substituted phosphoryl, phosphonyl, substituted phosphonyl, polyaryl,
substituted polyaryl, Cl-C20 cycl i%, substituted O -C20 cyclic,

o
group; Z is a heteratom such asg,0X

het erocyclic, substituted het | j6, aminoacid, peptide, or polypeptide
, sulfur, or nitrogen grouping in

Fammula la

wherein
_ Ri-Rs taken independently or R3-R, taken together are a hydrogen
15  atom, a halogen atom, a hydroxyl group, or any other organic groupings
containing any number of carbon atoms, preferably 1 — 8 carbon atoms, and
optionally include a heteroatom such as oxygen, sulfixr, or nitrogen grouping

' ) - inlinear, branched, or cyclic structural formats, representative Ri-Rs
groupings being alkyl, substituied alkyl, alkenyl, substituted alkenyl,

-20  alkynyl, substituted alkynyl, phenyl, substituted phenyl, aryl, substituted
aryl, heteroaryl, substituted heteroaryl, halo, hydroxyl, alkoxy, substituted
alkoxy, phenoxy, substituted phenoxy, aroxy, substituted aroxy, alkylthio,
substituted alkylthio, phenylthio, substituted phenylthio, arylthio, substituted
arylthio, cyano, isocyano, substituted isocyano, carbonyl, substituted

25  carbonyl, carboxyl, substituted carboxyl, amino, substituted amino, amido,
' substituted amido, sulfonyl, substituted sulfonyl, sulfonic acid, phosphoryl,

3




5 . linear, branched, or cyclic structural formats; and X is a heteratom
such as oxygen, sulfur, or nitrogen grouping in |inear,i3zbeansheshs or
cyclic structural formats. In another enbodi nent, the conpound has the
foll owing chem cal structure: 10 Forrmula Ib wherein R -R7 taken

i ndependently or R3-R6 taken together may be a hydrogen atom a hal ogen
atom a group, or any other organic groupi ai ni ng any
nunber oﬁmg%? o%'atons, preferably 1- 8 carbon 15 g oﬁ%%%g%d optionally
i ncl ude a heteroatom such as oxygen, sulfur, or nitrogen grouping in
linear, branchitutedpheydrylCphbiphatl, wivabmitOsHdRhenyl, pogRyESEnt ative Rr-R6

a kymyl - subStRtERorRy HE Srinshebetclretotis prarrie. aryi,
substituted arislitutedétiengeliy bninsathispeptide, ecolypéptidogtny;, hal o, hydroxyl, 20
oLKORY, SUbSUl Ut o6l Ot Bl SURING sRHSI M SRRBEIRCY. o 01,
substitutéd'éh@ﬂ¥¥%hhﬁﬂﬂGﬂﬁymhhm@#ﬁmuﬂsBMiuted arylthio, cyano, isocyano,
substituted isocygﬂgﬂmm&ﬁhgﬁamg,xﬁﬁﬁ@&hﬂﬁ&ﬁﬂp%ﬁggﬁ%¥%mlcarboxyl,

S am no, am do,

substituted carboxyl, amng, substitute , substituted am do,
‘sul fonyl, sub@e-tanghedqycyehipsructumbiogpaty. oni ¢ aci d, phosphoryl, substit uted
phosphoryl, phoshemyther exbdasiidnt, the 86npoROHRP e Mllowinp Sh¥@ay! . substituted

pol yaryl, CI-CQgg%yclic, substituteJ]O 4 13 Decenber 2005 WO 02/ 100854
PCTI US02/ 1868%" cyclic, heterocyclic, substituted heterocyclic,

am noaci d, peptide, or polypeptide group; X is a heteroatom such as
oxygen, sulfur, or nitrogen grouping in |inear, branched, or cyclic
Structural formats; 5 Z is a hetgratom such as oxygen, sulfur, or nitrogen
grouping in linear, branche& o ic structural formats; and

Rs

ZRy

5 rad
Formula Ib

10

wherein

R1-R7 taken independently or Ry-R taken together may be a
hydrogen atom, a halogen atom, a hydroxyl group, or any other organic
groupings containing any number of carbon atoms, preferably 1 — 8§ carbon

15  atoms, and optionally include 2 heteroatom such as oxygen, suifur, or
nitrogen grouping in linear, branched, or cyclic structural formats,

) ' representative Ri-Rs groupings béing alkyl, substituted alkyl, alkenyl,
) substituted alkenyl, alkynyl, substituted alkynyl, phenyl, substituted phenyl,
aryl, substituted aryl, heteroaryl, substituted heteroaryl, halo, hydroxyl,

20  alkoxy, substituted alkoxy, phenoxy, substituted phenoxy, aroxy, substituted
aroxy, alkylthio, substituted alkylthio, phenylthio, substituted phenylthio,
arylthio, substituted arylthio, cyano, isocyano, substituted isocyano,
carbonyl, substituted carbonyl, carboxyl, substituted carboxyl, amino, -
substituted amino, amido, substituted amido, sulfonyl, substituted sulfonyl,

25  sulfonic acid, phosphoryl, substituted phosphoryl, phosphonyl, substituted
phosphonyl, polyaryl, substituted polyaryl, C1-C20 cyclic, substituted C1-

4




Zmay a hydrogen atom a hal ogen atom a hydroxyl group, or any other
organi ¢ conposition containing from1- 8 carbon atons andp. Qptionally

i ncl ude a heteroatom such as oxygen, sulfur, or nitrogen grouping 10 in

| i near, branched, or cyclic structural formats. In still another

enbodi nent, the | actones having,an al pha-nethylene group can have the
structure_as show below. Formula Ic wherein 15 R -R9 taken independently
or' R5 and" K8 P%Ren t oget her may be a hydrogen atom P?’V@i"@@@n at om :
a. hydroxyl group, or any other organic groupings containing any nunber of
carbon at ons,coplepdi!RRlokyclic, sﬁbs%{ehﬂ&eroéy%f?émnm@éaﬂgg Ldopal Iy include a
het er oat om such as _oxygen, sulfur, or “nitrogen upef ng in |inear,
branched, or PeYEsAtide @PWict ural formats, 20 representative Ri-Rs groupi ngs

bei ng al kyl, subsXiiddHeRebatdlkitth as akJe@0) Whifir, oS HBS=h Lobsie: @l kenyl, al kynyl,

substituted 3”{% I phen%(il ., Sub }i tut.ed phenyl, ‘aryl, substituted aryl,

heteroaryl, st TQW‘% TRETEPOSIRA oM4s) o hydroxyl, al koxy, substituted

- al koxy, pHenoxy, Zishdbietatomestichpaenyxy, sulfif, QX ¥itroget @flpibgiined ar oxy, al kyl t hi o,

substituted %&}"b&ﬁ%}%ﬂ &Qﬁcﬂggéugh%l substijfuted phenylthio, 25 arylthio,
yI'thi'o, cyano, 1so0cC

substituted ar y%’ﬁ%a:S;g?J stituted isocyano, carbonyl,

- substituted carbofiyay abrdogex gtbm, sshalvgen dtam, ediydrauybgooyd, oraawi no, 5 13 Decenber
2005 VO 02/ 1083 ol UobdSHod 850230001 | L¥LG6ATLAGpg T 0. Substi tuted

am do, sulfonyl, sSubstituted sulfonyl, sultonic acid, phosphoryl,
substitut ed PR&ERORSIPe abpleroping sy as exysen: sulfim, evhitqshwerptring/| | pol yaryl ,
substitutied pOlinéad Mbnchédl oledBlicGiadnira formst i tuted Cl- C20 cyclic,
heterocyclic, substituted terocyclic, am noacid, peptide, or 5

pol ypeptide gr ougt,“w E,m"%?',"mgﬂ‘gm% Slpelones Mg anelePsivd e vr and Y2 taken
toget her may grobpcan hayedhogracua hoddipwaelbwd ogen atom a hydroxyl group, or any
ot her organic groupings containing any nunber of carbon atons, preferably
1- 8 carbon. atons, and opti onak_'l,é{ i ncl ude a heteroatom such as oxygen,
sul fur, or ‘ Ya\/ Ry

Formula I¢

whersin
15 Ri-Ro taken independently or Rs and R taken fogether may be a
N hydrogen atom, a halogen atom, a hydroxyl group, or any other organic
: ) - groupings containing any number of carbon atoms, preferably 1 — 8 carbon
atoms, and optionally include a heteroatom such as oxygen, sulfur, or
nitrogen grouping in linear, branched, or cyclic structural formats,

- 20 representative Ri-R¢ groupings being alkyl, substituted alkyl, alkenyl,
substituted alkenyl, aliynyl, substituted alkynyl, phenyl, substituted phenyl,
aryl, substituted aryl, heteroaryl, substituted heteroaryl, halo, hydroxyl,
alkoxy, substituted alkoxy, phenoxy, substituted phenoxy, aroxy, substituted
aroxy, alkylthio, substituted alkylthio, phenylthio, substituted phenylthio,

25 arylthio, substituted arylthio, cyano, isocyano, substituted isocyano,

carbonyl, substituted carbonyl, carboxyl, substituted carboxyl, amino,




10 nitrogen grouping in linear, branched, or cyclic structural formats,
representative RI-R6 groupings being al kyl, substituted ?&genyl
su S

substituted al kenyl, al kynyl, substituted al kynyl, pheny ut ed
phenyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, hal o,
~hydroxyl, allcoxy, substituted al koxy, phenoxy, substituted phenoxy,

ar oxy, s ed 15 aroxy, al kylthio, substituted alk |t hi o, phenylthio,
substltuggg&ﬁh%%ylthlo arylthio, substituted aryIFﬂPB @Vﬁho i socyano,
substituted i socyano, carbonyl, substituted carbonyl car boxyl,

~substituted I bstituted am do,
ubstitu %ﬁﬁsﬁ%amnﬁnanﬂ@o m@m&&uégﬁ%ﬁgﬂdmsﬁh shor gu itu

sul fonyl, substituted sul fonyl, sulfoni substituted

phosphory! | ﬁﬂ3§§ﬁﬁﬁ&P°ﬂ§95§FWFWF@@ﬂmﬂﬂmﬁhébﬁﬂﬁﬁwtﬂmﬁﬁﬂyhryI substit ut ed
pol yaryl, C bhéspBongl gbliGyl, ﬁﬁﬁﬁdtédtﬁdigﬁgl @11:20 &?&tc Gitistitufed €L €T ocyclic,

substituted er or. palypeptide group; Zis a
heteratomsugﬁb ?8§§§§ﬁ$m§GPWﬂW?d ﬁmﬂﬂFWb@@ﬁmﬁ¥bﬂﬁFﬁ@05n | i near,

branched,SorpOWQ#mde§tmuctural formats; and 25 Xis a heteratontsuch as
oxygen, sul fur | i rapched, or cyclic
structur al fornatshg%n one Qh%ﬁ%&? %#W°t¥ﬁ?‘ 2 SLMGocur ol i de, whi ch
"is a al pha- rbe@hxdr@weaﬂoacamel(@m,h&rdmylmap Soi‘:my@thﬁfﬁgatﬁc 13 Decenber 2005
WD 02/ 100854 il he,ester is methyl

a- et hyl ene- &Pﬁgd oXY- %g%én%g?e ?%?ﬁﬁu&ﬁﬁ&%n ?hé gp?omnng structure: 5
HO In still aﬁéﬁﬁ@ﬁOEW%ﬁﬂTﬁm@ﬁPahﬁﬁemwa@wbmemwgmaWEmcwnI|c conpound havi ng
the foll qu ngm%génlg@&disfn@:nﬂi@m%m{%ﬁé‘d & & &ﬁ]h gQne and functional

tec

derivatives can be formul ated using stan ues for enteral,

;g@renteral 8?“?%%?@%3“56%?%?%%?%&&@%ﬁ mMENwﬁéﬂkﬂeﬂ%% ages can be determ ned
based on t he sibtitvied 51RenE SlRYHE1, KiRHYated Slkynyl, phenyl, substituted pheny!,

aryl, substituted aryl, heteroaryl, substituted heteroaryl, halo, hydroxyl,

alkoxy, substituted alkoxy, phenoxy, substituted phenoxy, atoxy, substituted

15 aroxy, alkylthio, substituted alkylthio, phenylthio, substituted phenylthio,
arylthio, substituted arylthio, cyano, isocyano, substituted isocyano,
carbonyl, substituted carbonyl, carboxyl, substituted carboxyl, amino,
substituted amino, amido, substituted amido, sulfonyl, substituted sulfonyl,
sulfonic acid, phosphoryl, substituted phosphoryl, phosphonyl, substituted

20  phosphonyl, polyaryl, substituted polyaryl, C1-C20 cyclic, substituted C1-
C20 cyclic, heterocyclic, substituted heterocyclic, aminoacid, peptide, or
polypeptide group;

_ Z is a heteratom such as oxygen, sulfur, or nitrogen grouping in
) linear, branched, or cyclic structural formats; and

25 X is a heteratom such as oxygen, sulfur, or nitrogen grouping in

linear, branched, or cyclic struciural formats.
In one embodiment, the lactone is a securolide, which is a alpha-

methylene-lactone (1) having thé structure; '




those skilled in the art, such as the assays described in the exanples. 15
Sui t abl e pharnmaceutically acceptabl e vehicl es for parentgnatesfiglbsery
include sterile saline, phosphate buffered saline, and standard

m croparticulate fornulations for injection, including polyneric

m crospheres, mcrocapsules, |iposones, and enul sions. These can include 7
13 Decengspmdf@a WO 02/ 100854 PCTI LJS02/ 18602 degrag@pﬁﬁlﬂﬁhyners such as
polylactic acid and polyglycolic acid, and copol yners ﬁereof,

pol yanhydri des, pol yorthoesters, polyhydroxyal kanoates . For injection,
the lactones will typically be formulated as solutions or suspensions in a
liquid carrier. 5 For topical delivery, fhe lactone may be fornmulated in an
ointrment, lotion, gel, spray, o ont Ol | ed or sustai ned rel ease

. formulation (such as a transdermal/ palkh). For enteral delivery, the

| actone may be fornulated in a taplet, ycapsule, suspension or solution

di ssol ved or encapsul ated in an excip¥ent 10 such as a sugar |ike |actose,
i nert .conmpound such as nagnesiun1steaﬁate, paraffin derivatives, glycols or
gum arabic. The formul ati ons may further include dyes, flavorings,
preservatives, dilspeathsr erybodimentythe sitdrys meghyd gewditylenoy-hydradyer i al s nodi fyi ng
rel ease or S%@Q&EE%5aQQBQﬁﬁE&Q%HQ%n%Qﬁm rmul ations. The active conpound
may be used in conbi'nation wth a second 15 pharnaceutically acceptable
antim crobial agent, such as nitroimdazole antibiotics, e. g. tinidazole
and netroni dazole; tetracyclines, e. g. tetracycline, doxycycline and

m nocycline; penicillins, eé\g, agBxicillin and neziocillin,

cephal osporins, e. g. cefaclo g@f adroxi |, cephadrine, cefuroxine,
cefuroxi nme axetil, cephal exi celpodoxi me proxetil, 20 ceftazidinme and
cefatri axone; carbapenens, Fﬁﬁ%enen1 and neropeneny am nogl ycosi des,

e. g. parononycin, macrolide anui biotics, e. g. erythronycin,
clarithromycin and azithronycin, |lincosam de antibiotics, e. g.
clindanycin; rifanycins g. ri#ﬁhpicin, and ni trof urantoin.
In still another embodiment, the lactone is a bicyclic compound
having the following structure:

10 B. Excipients
The lactone and functional derivatives can be formulated using
 standard techniques for enteral, parenteral, or topical administration.

Effective dosages can be determined based on the i vitro assays known to
those skilled in the art, such as the assays described in the examples.

15 Suitable pharmaceutically acceptable vehicles for parenteral delivery
include sterile saline, phosphate buffered saline, and standard
microparticulate formulations for injection, including polymeric

microspheres, microcapsules, liposomes, and emulsions. These can include
7




Conbi nati ons of the conpounds with a pharmaceutical acid-lowering 25 agent
may used in the treatment of acid-related disorders, sughpag aghghsPunp
inhibitors, e. g., oneprazole and |l ansoprazole, or H2 antagonists, e. g.,
ranitidine, cinetidine, and fanotidine. 30 H Synthesis of Lactones The
synthesis of the |lactones and their respective derivatives involves the
step of form ng an al pha-nethyl ene group. CGenerally, the nethod for 8 13
Decenber Y% "g% 021100854 PCTI US02/ 18602 naking a BOHMBSHBEZ0f Formul ae | a-
and Ic |nvolves a) providing a precursor haV|ng a lactone structure, and

b) reacting HQ&&EB@ HESGE o b Ctic 24 JPES n1c%] r.eagents to provide a
IR b it A IBLABIT S

product having a ene gr the | act one
structure. Tﬁ@mb@ﬁﬁﬂ@¥ﬂ€éﬁb@dwﬁﬂb&p@HHWP@WMa 5 neucleaphlllc agent such as

an al cohol , b$@ﬁmg§ﬂhﬁ&hﬂeFmgﬁﬂﬁﬂyﬂﬁhﬁﬁﬁﬂﬂﬁﬂh@?ﬁgorr ani oni ¢ neucl eaphil es

to generate n@gund of Formul a . h m ng t he net hyl ene
group are st EERhHPR 98 SusPeREys inpliqyideAtied i n synthetic organic

- Cgem' stry5( see fRaF topicaliiplivery, B [1618ne may/w‘fc&ﬂﬁﬁl@tddgaﬂ%ﬂhﬁeng"'ﬁ;n st Ly, 'I' 4a'

Edition, 199 InterSC|e ce 10 Pu Yor The | act ones
can be synt h£5|%§81 B 0 FSQETRFeLOr Syfpined felepge; “?‘P‘Eﬂg\g" ¢ e- nember | act one
and then der iremtsrmplygichhe al pha position to add a :nmethylene group onto

the nol ecul e. Forg.ge l4 tlng a conpound havi ng
the structure 1f %ﬁ%ﬁ iy gsmgﬁ an I? b?& %aé% ér produces an enol at e,

whi ch 15 i sCapsyls, Suspension or lutiawn disseived pr estatpﬂdﬂtqdnew( FipieBee Schene 1). Schene
_ 1 HCORC2 |'I|5 Q\!@h Mubar@ﬁcgdctbse me]rt &%ﬁaoﬁu@l)sucﬁtagﬂaéléﬁum stearate,

; ) paraffin derivatives, glycols or gum arabic. The formulations may further

include dyes, flavorings, preservatives, dispersing or emulsifying agents, or
materials modifying release or stability properties of the formulations.
The active compound may be used in combination with a second
15 pharmaceutically acceptable antimicrobial agent, such as nitroimidazole
antibiotics, e. g. tinidazole and metronidazole; tetracyclines, e. g.
tetracycline, doxycycline and minocycline; penicillins, e. g. amoxicillin and
meziocillin, cephalosporins, e. g. cefaclor, cefadroxil, cephadrine,
cefuroxime, cefuroxime axetil, cephalexin, cefpodoxime proxetil,
20  ceftazidime and cefatriaxone; carbapenems, e. g. imipenem and meropenem;
aminoglycosides , e. g. paromomycin, macrolide antibiotics, e. g.
erythromycin, clarithromycin and azithromyein; lincosamide antibiotics, e. g.
| clindamycin; rifanycins g. rifampicin, and nitrofurantoin,
_) _ Combinations of the compounds with a pharmaceutical acid-lowering
25 agent may used in the treatment of acid-related disorders, such as acid pump
inhibitors, e. g., omeprazole and lansoprazole, or Hz antagonists, e. g.,

ranitidine, cimetidine, and famotidine.

30 IL Synthesis of Lactones
The synthesis of the lactones and their respective derivatives involves

the step of forming an alpha-methylene group. Generally, the method for

8




THE CHSH6CI—|2N(CZHS) 3C1 70 oC - [ C2H5) 3NCH2C0H5 _ 11 HCCH (3) The

|l actone (4) can be further derivatized using st andard sw#&g&q\}a 200b €ChNi ques
available in the art of organic synthesis (see, for exanple

Supra). For exanple, carboxyl group functionalized | actones (4) can be 20
prepared by, for exanple, reacting a conpound having the structure (1) with
an agent for al pha carboxylation of |actones (MM, nethyl-M-carbonate),
and an a™fERY¥&4i n the presence of a base such as t PRSI0 ne t o yield
the 9 13 Decenber 2005 WO 02/100854 PCT/ US02/ 18602 | act one of structure

4), which | Sch 2). 0
GOl leii“”h!agaﬁ’q‘#?%?%gg%&%fx&ﬁ% o B3 GB009H ()1) (113)
(4) In Schen?rezﬂsﬁhﬁﬂmlﬂMIsww angteb) hisalcinpaheproyysol wigtamne (4), is 5
prepared by roﬂﬁ&re'cﬁ@m@al&Qééﬁ@kﬁﬂoﬁ&‘@p?&u%t@wﬁnﬁée{ﬁ&%ﬂén@g1(0 ,\gatwth met hyl - My-

carbonate(MVC ), an alde®é’;j n a burfe Di net byl f or mam de
[ DMVF- HCON( CHihe-position offhelaciens stuctisd: bR pofuct easibd tfatédwithenal yzed | act one

(1B), and sl aghRRenHikRker Such RER alcbiRlibxiid, sﬁnérbra.{ fifrand Di ethyl am ne,
Sodi um Acetate, AcetiC Acid to produce | actone 10 G her functionalized

| actone deri graniopisnepclerphiles foggrerats 2 sopmappd QEIFOIFE]F .
Methods of forming the methylene group are siandard techniques

well documented in synthetic organic chemistry (see, for example, March,
“Advanced Organic Chemistry,” 4™ Edition, 1992, Wiley-Interscience

10 Publication, New York). The lactones can be synthesized, for example, by

. ‘ ) starting from a ﬁve—mc?mber lactone and then derivatizing the alpha position
to add a methylene group onto the molecule.
For example, as shown by Scheme 1, reacting a compound having the

structure (1) with a base, an alcohol and a ester produces an enolate, which

15 is aprecursor to lactone of structure (4) (See Scheme 1).

Scheme 1
Q 0
0: 7 HCO,C,H, ch/\cm 4
NaH / EtOH @
(1) Et,0 THF
CHsCH,N(C,H,),Cl
N 0
} HCOH
| o O(C,H;),NCH,C,Hs

70 oC

The lactone (4) can be firther derivatized nsing standard synthetic
techniques available in the art of organic synthesis (see, for example, March,
Supra). For example, carboxyl group functionalized lactones (4) can be
20  prepared by, for example, reacting a compound having the structure (1) with
' an agent for alpha carboxylation of lactones (MMC, methyl-Mg-carbonate),
and an aldehyde in the presence of a base such as triethylamine to yield the
9




exanple, a functionalized derivative |lactone (9) can be prepared by
reacting a conpound having the structure (5 with an i ani ¢ Id and an
al cohol by heating to reflux to produce an enol - | actongg,bgcmeﬂle(r:%&?s t hen
reduced with a base to produce a product of structure (7). Reaction of (7)
with a base, an 15 al cohol and a ester produces an enolate, which is a
precursor_to functionalized |actones of conpound (9% Schene 3). 10 13
Decenber YOB5%H S 02/ 100854 PCTI US02/ 18602 Schene 3 & “{4{%5“?’136‘8 0 QCH :
[CH3(CH2)313P 3 + RH30 O(5) _7a ~R C6H14 / 0'-'" " CO2CH3 0 (7) step 3

0" NaBH4 / ar}p:gtfﬁnleioﬂmgtm% (%ﬁghqs_iﬂfe 1s§fa%9nﬁtur'£i%%ﬁl§g I%tgrfg 4 NaH ONa HCI /

EtOH reflex

(Scheme 2).
o}
Q o]
CygHMaQ, / DMF, oT
Q Q.
HCOM, GHyCO,Na / NHEt,, CHCOH
] (B) —_—

@

In Scheme 2, a functionalized methylene group lactone (4), is
{ ) o 5  prepared by reacting a compound having the structure (1) with methyl-Mg-

carbonate(MMC), an aldehyde in a buffer with a base NN-
Dimethylformamide [DMF-HCON(CH;); ], to produce a carboxylic acid
funtionalyzed lactone (1B), and lactone (1B) is then treated with an aldehyde
and Diethylamine, Sodium Acetate, Acetic Acid fo produce lactone (4).

10 Other functionalized lactone derivatives can be readily prepared. For
example, a fimctionalized derivative lactone (9) can be prepared by reacting
a compound having the structure (5) with an inorganic acid and an alcohol by
heating to reflux to produce an enol-lactone , which is then reduced with a
base to produce a product of structure (7). Reaction of (7) with a base, an

15  alcobol and a ester produces an enolate, which is a precursor to
functionalized lactones of compound (9) (Scheme 3).

10




R OHstep 5 11-F/ HCOH b 70 oC (6) Mre functionalized | actones can be
prepared by readily available synthetic nmethod in the or

exanpl e, March, "Advanced Organic Chemstry," 4' Editi 2%?60&%%5?003

W ey-Interscience Publication, New York). 5 For exanple, functionalized

| actones (4) can be prepared by reacting a conpound having the structure
(1) with a base, an al cohol and a ester to produce an enolate, which is a
precur so™ 3% 9%8¥ one of structure (4) (Schene 4). G888 enper 2005 WO
02/ 100854 PCT/ US02/ 18602 Schenme 4 NaH / EtOH L..J (2) HCO2C2H5 --a (1) EtO
(4) HCOH N 70 oCg@hge§SHSCHZN( C2H5) 3CE (3) The pharnmaceutical ly acceptabl e
salts of the |actone conpounds of the Formsjtlea,p la-c, if in the formof an
acid or a base such as gn amne, can_ be preppared in a gonventional manner

by treating a solution Eﬂr suspensi on {of S[m-[gedzgmpogn_c(of Formul ae | a-c

wi th about one chemni Hyal entr - Y
CoHyy /78 ,C R ©)

CO,CH,
step 2 HCI / EtOH

step 3 (0] reflux, 3h
)
0 NaBH, / amberlist Q
-
. ) R OH R OH
. EtOH / Etzol HCO,C,H, ©
NaH
step 4

O
9 step 5
o ONa THF / HCOH 0
nmu—l—b
R OH 70 0C R OH
8 ©

More functionalized lactones can be prépared by readily available
synthetic method in the art (see, for example, March, “Advanced Organic
Chemistry,” 4™ Edition, 1992, Wiley-Interscience Publication, New York).
5 For example, functionalized lactones (4) can be prepazed by reacting a
E ) compound having the structure (1) with a base, an alcohol and a ester to
produce an enolate, which is a precursor to lacfone of structure (4) (Scheme
4). '
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pharmaceutically acceptabl e base or acid. Conventional concentration and
recrystallization techniques are enployed in isolating ti®esabdr20ds| | .

Met hods of Treatnent 10 A Disorders to be Treated Based on the activities
determ ned as described in the exanples, the |actones are useful as
anti-infectives and anti-proliferatives. In particular, the |actones can
be adm ni in an effective anmount to inhibit b j or fungal

gr owt h, Jﬁ?gﬁaﬁ?éease or to treat a bacterial or fuﬁggﬁ%g?%gase. 15
Exanpl es of preferred bacterial disorders to be treated include peptic

ul cer - di sease, -g%bmedi s, dyspepsi a, periodontal disease and gingivitis.
Fungi ci dal conpositions are conprised of a fungicidally effective anount
of a conpound of fornmula 1 or a salt thereof and an inert pharnmaceuti cal
carrier, Exanples of thg pharnmaceuticaly conposition may be plain or
sugar - coated 20 tabl et g7 | ato,0,Hcaps | es, suppositories,

i nj ectabl e preparations, /ointmemts, or gels. The fungi ci dal

conposi tions are useful partiNstVBOHy 12) 13 Decenber 2005 WO 02/ 100854
PCT[ US02/ 15602 Sacchar onjites Egrevi si ae] #@andi da al bi cans and ot her Candi da
such as Candida gl abrata, krusej, tropi I udotropicalis and
parapsilosis, on Aspergillus funigatuslqﬁggg$g¥ﬁgﬁs flavus, Aspergillus
niger, Cryptococcus ne@formans, M crosporum canis, Trichophyton rubrun,
Trichophyton 5 nentagroghyte and to coniat particularly digestive, urinary,
vagi nal or cut aneous { digosimepHcr ypt dcocgosi s, for exanpl e,

neur omeni ngeal , pul or <cutaneofs ¢ SsBEBYEREHs br onchopul nonar y
and pul nonary aspergi ' aspergillosis of the
:1dhunodepressive systen4 The conpositiogF can al so be used in the
prevention of nycotic affections in 10 congenital or acquired immunol ogi cal
suppr essi ons. Th%@@ﬁrﬁ%ﬁicﬁ%&bﬁﬁe%s@ﬂﬂél@été&e%&ﬁﬂm&?orfreat proliferative

di sorders, |n%lud|n cancers. Representative types of cancers which have
shown the Formulae Ta-c, if in the form of an acid or a base such as an amine, can

be prepared in a conventional manner by treating a solution or suspension of
5  the compound of Formulae Ia-c with about one chemical equivalent of a

pharmacentically acceptable base or acid. Conventional concentration and

recrystallization techniques are employed in isolating the salt,

III. Methods of Treatment
10 Al Disorders to be Treated
Based on the activities determined as described in the examples, the
lactones are useful as anti-infectives and anti-proliferatives. In particular, the
) _ lactones can be administered in an effective amount to inhibit bacterial or
 Tongal growth, viral disease or to treat a bacterial or fungal disease.

15  Examples of preferred bacterial disorders to be treated include peptic ulcer
disease, gastritis, dyspepsia, periodontal disease and gingivitis. Fungicidal
compositions are comprised of a fungicidally effective amount of a

-compound of formula I or a salt thereof and an inert pharmaceutical carrier.
Examples of the pharmaceutical composition may be plain or sugar-coated

20  tablets, gelatin capsules, granules, suppositories, injectable preparations,
aintments, creams or gels.

The fungicidal compositions are useful particularly on
12




inhibition in cell growh or proliferation include breast cancer, |ung
cancer, ovarian cancer, esophageal cancer, and |eukem g3 plhgk 2d0ypes of
abnormal 15 proliferative disorders that the | actones may be useful in the
treatment of include endonetriosis and restenosis, caused by abnor nal
overproliferation of endothelial tissue follow ng angioplasty. The
~functionalized | actone (9) above is particularly useful as an aspartic

pr ot ease "R or, and has been dermonstrated to i nfipTYYERE aspartic 20
protease of HN-1, and thereby limt viral processing, and in particular

post - L1 ans| BkicAiBhydt FERRL Winfilia Libfak W RO S (930 / gag-pol).

These | actones are al so use! In nodul ating pain response through its
activity as &9WEdn Belrdadmasel sepicalls, Prydungaicalpgndppeansiidsiscen ve anount will be

det er mi ned bas;@dgimﬂﬁrmgmﬁy,g@a@mupﬂmgh%g@%n{géh BBplobsaled, the node of
adm ni strati onéand t formul at.i g_n_. 5 fective dosages can be routinely
det er mi ned b&SEY™GH t4FECBITBLETS; &7 el LichoWs®rusing in vitro assays
such as t lfosecaregopiyedd iorohbe peaigply digestivd henddy, gipi@csd vi ty of
Securolide(L - inst _Escherichia cojl 30 .Kl ebsi el apneunoni ae,
Pseudonona ag‘%ag"?%s&%g’?‘i"ﬁ’é’ﬁﬁ% 6’8%8%%2’5%%3%’,&%13%%&1 ow nol ecul ar wei ght
ar e advant agewmonarnehcainnegesyrsdco@ess bohthdulmpmct and gulivbsary aci | ity and
speedi ness t : i RARSSdenl Decenber 2005 WO
021100854 Pc%p%gozl i%g%ga%%%%3§0??g cr oggep%)e%/%‘?ejsg%#ul ar menbrane
barriers, whdRecoRIpgHtionsraaalsp he useis thgnrevientiop ebmyratinatfectids fnce, and its
potent aqbi VidngerdEPir BsduirRSRHARSBI@Bsuppidfliond) 1S one of the nore drag

resi stant mcroorgani sns. The method for conbatin ngal infections

0 ting fu
:;-igg,rrpri ses adni ni tqpps own alsopbg adsigistapetl joyregkprolifarstiye disordeivt  of a conpound of
roul a | or inahdiag talcera dtbpickentatietyes bhaneafwhity hieeEain rectal , parental
route, O bY uhARAh uf QbR ok it B ARl ek iaghabdle SKIn and mucous
ovarian cancer, esophageal cancer, and leukemia. Other types of abnormal

15 proliferative disorders that the lactones may be useful in the treatment of
include endometriosis and restenosis, caused by abnormal overproliferation
of endothelial tissue following angioplasty.

The functionalized lactone (9) above is particularly useful as an
aspartic protease inhibitor, and has been demonstrated to inhibit the aspartic

20  protease of HIV-1, and thereby limit viral processing, and in particular post-
translational processing of the viral gene products (gag / gag-pol).

These lactones are also useful in modulating pain response through its
activity as a neurotransmitter.
) B. Dosages
' 25 The effective amount will be determined based on the disease or
.disorder to be treated, the mode of administration and the formulation.
Effective dosages can be routinely determined based on the effective dosages
determined using in vitro assays such as those described in the examples.
The high activity of Securolide(LMSV-6) against Escherichia coli,

30  Klebsiela pneumoniae, Pseudomona aeroginosa, Staphyloccus aureus, and

its low molecular weight are advantageous. Advantages of Securolide

include its facility and speediness to promote pharmacologic response; its

13




route is the buccal route. The usual daily dose is 1 to 5 ng/kg depending
on the nethod of administration, the condition treated 1apeehhez®peci fic 10
~ conpound. The conpounds nmay be adm ni stered alone, but will generally be
adm nistered in adm xture with a pharmaceutical carrier selected with
regard to the intended route of adm nistration and standard pharmaceuti cal
practi ceywgo HAfs@xanpl e, they can be admi nistered or?é oPissln the form of
tablets 15 containing such excipients as starch or ose or in capsules
either alone or in adm xture with excipients, or in the formof elixirs or
suspensi ons pos;ibﬁlﬂjrtmicrcgs cﬁdeﬂ@ﬂﬁlhﬂ@e:ﬂﬂaneeérﬁéfs Rier@ 8RR hfolechihl t he case of

ani mal s, they, ousl .. contained in i mal feed or drinking
liquidin a cen QM@I on ofe a% {PoEnt AR ?ﬁf"‘%’f"@’f"é’r ably about 25 to
about 500 ppmhﬂﬁblslqﬂeyffbamﬂgdrugnfwnmcqpanng ally, for exanple,
intranuscul arly, renteral

adm ni strati on t%ﬂgrﬂeg’?gﬂggg{?ﬁaﬁﬁse | n %&E‘?%&bﬁ fad}ﬁﬁfspag% | e aqueous

" solution whié ﬁ?ﬁmﬁaﬁPﬁ%Pfa%@W@F@@fﬁm@#ahxanywb enough salt or

gl ucose to m@udnn@t&%ww@ﬁccms]@&ﬂnpa@emiﬁutetcl?% foRs ol 5s@Ni Mal s, conpounds
can be adnlnksteg qﬂ? tranus aH; X subcutaneously at, dosage | evel s
of about 0.1'PE*HBB nﬁlbelsg’é‘/ V"OHW‘E?W%IV%@E’“@ 2 to about 10

mg/ kg/ day gi vcmtelstheamsalmgjtemauwdmsm1mmg/kgd%pdidmgdﬁd doses. The
conpounds cag, Qgﬂﬁ i [ Q e tr atnent of H pylori

i nfections by et ¥%$£§?§$ ecoﬁ?@ﬁﬁéwa #@ﬁﬂ?g ¥nd may be 30

adni ni st dPedcommipdy at dosage | evel s of about 0.1 to about 50 ng/ kg,

advant ageous! Y abitobods oup s WU UEDl Buyiuiol © dOse or p to 4

ﬁd i ded doses. For intranuscul ar I ntrav ni strati on, dose
I'evel s 14 13@&@%@&aﬂ@e@mf@@@m%c@wms@mﬂaﬁmmmde about 0.1 to

about 100 ngéd«gsmﬂdedmu@f@amﬁﬁmaﬁds@n@r&m%céi}mﬁsg/ kg/ day. While

i ntranuscul aégy ql ﬁ}??tpﬁ@ﬁ g_ﬁn be_a single dose or up to 4 divided
doses, intrav¥iStEs pdpintsisted arily prdp thabova ofBBletsnuous dri p.

Vari ations wedntainigosdtatibieyts B0fidh of Rpeafrigcapsilds Bgnevalbay: and condi tion of

in admixture with excipients, or in the form of elixirs or suspensions

containing flavoring or coloring agents. In the case of animals, they are
advantageously contained in an animal feed or drinking liquid in a
concentration of about 5 to 5000 ppm, preferably about 25 to about 500 ppm

20  They can be injected parenterally, for example, intramuscularly,
intravenously or subcutaneously. For parenteral administration, they are best
used in the form of a sterile aqueous solution which can contain other

_. solutes, for example, enough salt or glucose to make the solution isotonic. In

N ) the case of animals, compounds can be administered intramuscularly or

25  subcutaneously at dosage levels of about 0.1 to about 50 mg/kg/day,
preferably about 0.2 to about 10 mg/kg/day given in a single daily dose or up
to 4 divided doses.

The compounds can be administered to humans for the treatment of

H pylori infections by either the oral or parenteral routes and may be

30  administered orally at dosage levels of about 0.1 to about 50 mg/kg,
advantageously about 0.5 to 50 mg/kg/day given in a single dose or up to 4

divided doses. For inframuscularly or intravenous administration, dose levels
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5 the subject being treated and the particular route of adm nistration
chosen as wll be known to those skilled in the art. Thepsga@pshos
~antimcrobial agent and the acid-lowering agent may be adm nistered with
t he conpounds in the same manner as di scussed above for the conpounds of
t he invention. Thus, depending on the particular agent, 10 adm nistration
may be orally at about 0.1 to about 500 ny/kg, for instance at about 1 to
3 grans é%??s“of second antimicrobial agent, and 85WY¥¥8%to 80 ng per
day of the aci d-|l owering agent, or by injection at about 0.1 to about 200
ng/ kg / day. under st ood by reference
to 15 foll OV%R%B&%?ﬁ%PLbahﬁﬁﬁg gék%yhnlb refera EX’& Pg%‘i@ P&§| ation of Lactone
from Securi da%%gddavmm@@madaemaQMIaaymsmgh@pﬁ ocop | ected at San
Cri st obal Do%mﬂﬁﬁgdddggsoﬁ%w}eﬁouseﬂxﬁj aglﬁfbﬂ]ﬁ% %ﬁ%lﬁé&(? part was sent to
e r

National Botanic. Garden in order ent | i ed, chopped and

mlled roots @2@5’“@)’“”2@“%%’0@%{*#%{1% qnﬁheaveg@mdéom@nafsyr upy liquid
- (29. 7g gl) st haﬁcsﬁﬁadﬁﬁemgl&ea%ﬁ%dlﬁe v rgggbfnad&%ﬁféﬁ%u&%ﬁlf o@n&eséeg g
m er obi ol ogi ¢ s.tre t 0] ul furic aci 5M an
stirred for ﬁh%lf%’wﬁ (ifh?ﬁﬁéﬁh ’E‘gﬁ@i‘red ina liquid-liquid extraction with
chl orof orm SUCCGSElc\Sﬁ:Io;Idmtmdrolﬁdilmeﬁwnﬂlﬂxemlo%mmaﬂ&iaﬁﬁef romthe acid
chl or of or m sql Ll drosol ubl.e S basified with
Ammoni um hyd(raom 5‘% %ﬁ%{eﬁ&g&ﬁﬁg %mmﬁaﬁ?%cé]ffg Oge fpl?vﬁase ext ract ed
again with chheo‘pmp‘@mdﬂOfm%m@lﬁmrﬁmardmeamg@dhepmglmment rated in vacuo

(500), togyi ehfinf 0%4%42124 gard to crude
F(;?ract ar?d %2 3{(’%/6&%}5%1%%%5(;& ?]%%tr%%)@séb%(lt)%ext %}ng&ﬁ#ﬁg 5.92 had a
r f

ity of 95 a@i‘t bo gsRpeper esprdatjmicrpbial agent. gad abor 49t0$br m ext r act (5.92

g) were chr omtpegda@ramsamuo%ﬁﬁgcag@dt WA BRinfefiidn at sbait Do Adeds €l uted with
petrol eum egﬁ[-egg%l acetate m xture (30 70). 15 13 Decenber 2005 WO

02/ 100854 P 4602 Fractions collected were concentrated to have a
pure clear |iqui ditsphsdnaineaition Wi fieihbdadddood by reféehtcoat ogr aphi ¢ fracti ons

72-97 (67 @ n?&llo%%@on—ﬂxmtmg examples.

Example 1:  Isolation of Lactone from Securidaca virgata.

Securidaca virgata roots were collected at San Cristobal Dominican
Republic. A sample voucher of aerial part was sent to National Botanic
Garden in order to be identified. Air dried, chopped and milled roots (253 g)
20 were extracted in a Soxhlet apparatus. The cold extract was filtered and then
concentrated in vacuo (55°C) to afford a syrupy liquid (29.76 g) that means
11.76% of yield. This syrup (28 g, tested microbiologically) was treated with. -
_ ) | 300 ml of Sulfutic acid 0.5M and stirred for 4 hours and then extracted in a
liquid-liquid extraction with chloroform successively until the syrup was
25  separated from the acid chloroform soluble maiter. Then the hydrosoluble
phase was basified with Ammonium hydroxide 20% (pH =8 -9} and the
hydrosoluble phase extracted again with chloroform. The cholroform extract
was concentrated in vacuo (50°C), to yield an extract of 5.92 g (yield
=21.14% with regard to crude extract and 2.33% with regard to roots
30  exiracted), The 5.92 g had a purity of 95.34 % LMSV-6 (SecumlideTM). The
final chloroform extract (5.92 g) were chromatographed in basic alumna (63
-150 pm) and eluted with petroleum ether-ethylacetate mixture (30:70).

15




| i qui d chromat ographi c colum where (1) was isolated was again

chromat ographed to obtain an anber colored liquid (2). Goeaeuadosl) and 5
(2) were then tested in bioassays. Spectroscopic analysis yielded the
followi ng data for conpound (1): PHYSI CAL DATA RELATIVE DENSI TY: 1.070
g/rL pH =5.853 REFRACTI VE I NDEX =1.471 10 SPECTRAL DATA Mass spectronetry:

MS n z (rgbeybddby : nolecular ion 98.0 [ Mt], (54), 6§ /ﬁ(g@ﬁoz mol ecul ar
formul a C5H602. Infrared Spectroscopy (IR): 1761.6cm 1i actone), 1667 cnf'"

(C=C) 810 oaf "' (C=CH2). 15 Proton Nucl ear Magnetic Resonance (NVR H, 200
MHz, CDCl 3: &r+ids cofipned (2retdomidhtiatef icetiaye a pursolead Rolid dbkthded pl et , J=7.4 Hz),
5.65 (1H tri : 6.22 (111 triplet, J=2.6,) Carbon 13 Nucl ear
Magnet i ¢ Res&%%%‘?é‘ﬁ%fﬂ%@%ﬁ’%ﬁﬁ% Jé")gg (é}"“iggéﬁ"%’“(eon, 133.3 (G 2),
27.4 (C-3), 6&ug clugmaipgraptge @hin@-viereZ() vidoishkted Macdgaiar Magnet i ¢ Resonance
Prot oni ¢ ExXpehicas Kt alidd 2. Nugl ear netic Resonance
Proton Experi rrgnt?bs%ﬁoweq coup aimr%gt)co%%tg\l/iiglgﬁ( 'a@%g ortf]éc{\@?aﬂ Xi sting protons.
Met hyl eni © exXOcYRE thee svekipAigassayg.5. 65 and 6.22), irradiation of G3 showed

of (1) 28 %M@Eﬂﬁﬁ*&%ﬁ%ﬂgﬁﬁé@%Ff’%%%@%iﬁi 2 Tor compound
(2): - Mass S = 130.0 (Mm+, 3),113 (M +-0OH, 12), 6111003 Infrared
Resonance (| RELAISYADENSITH: OH) 1.0706ARC nHhHE5@5C) 1150. 9 (- CO- OCH3) ,
Eé%)glcgi '1( C=CH Fl}ﬁ%ﬁ'i\%mh%?%{@ NECI ear Resonance Spectronetry ( 209 VHz
): 8 . ; ppm J=6.26Hz), 3.73 (s), 3.72 (2H, t J=6.26Hz),
5.65 (1H 10, SPEGTRALDATA 21 (1H t, J 1.2Hz). Carbon 13 Magnetic Nucl ear
Resonance  Spagdy 9Bk A mMiRe. nEPGoRbitaSordh oRPESS B 2005
' (100), molecular formula CsH;0,.
Infrared Spectroscopy (IR): 1761.6cm’™ (lactone), 1667 cm! (C=C) 810 cm™
" (C=CHp,). '
15 Proton Nuclear Magnetic Resonance (NMR'H, 200 MHz, CDCls: § 2.98
ppm (2 H nuultiplet ), 4.37 ppm (1H triplet, J=7.4 Hz), 5.65 (1H triplet
J=2,6 Hz), 6.22 (1H triplet , J=2.6,)
Carbon 13 Nuclear Magnetic Resonance (NMR" C 200 Mz, CDCIs): 6
170.7 (C-1), 133.3 (C-2), 27.4 (C-3), 65.5 (C-4), 122.2 (C-5)
20 Double Nuclear Magnetic Resonance Protonic Experiments (Irradiations)
double Nuclear Magnetic Resonance Proton Experiments showed coupling
| between each one of existing protons. Methylenic exocyclic protons § (5.65
) and 6.22), irradiation of C-3 showed coupling with C~4 and in this way were
determined all protons connectivity of (1).
25 Spectroscopic analysis yielded the following data for compound (2):
Mass Specitrometry: 130.0 (M+, 3), 113 (M +0H, 12), CgH;Os.
Infrared Resonance (IR): 3614.6cm™ (OH), 1629cm™ (C=C)1150.9 (-CO-
OCH), 810cm™ (C=CH). |
Proton Magnetic Nuclear Resonance Spectrometry (200 MHz, CDCI3):
30 2.54 ppm (2 H td J=6.26Hz), 3.73 (s), 3.72 (2H, t =6.26Hz), 5.65 (1H ,
J=12Hz), 6.21 (1H t, ]=l.2Hz),
Carbon *? Magnetic Nuclear Resonance Spectrometry (200 MHz, CDCI3): §

16




WD 02/ 100854 PCT/ US02/ 18602 167.8 (C- 1), 137.2 (G 2), 35.4 (C3), 61.3
(CG4), 127.3 (CG5), 51.983 (CG6). Anmpoul es consisting of;;8.L08% fRseut i cal
conposition containing the conpound of the forrmula 1 (Securolide ) had the
following ingredients: Oiginal Quantity: 750 Anp 5 Raw material Wi ght UM
LMSV-6 (Securolide) 51.7900 nL 6.27% Sesane oil 760.8200 nmL 92. 20%
Bencilic_ Al cohol 12.3750 nL 1.50% U. S. P. 10 Total Vol unme 824.9850 nL
99.97% BOMPI%M2: Assays for Anti-bacterial Activit§U%E%mat eri al

obtained in Exanple 1 was screened for antibiotic activity against

4 ool el 1o« He ST e SR P IR STSEEEN: ™ Bt fer
Phosphate 0.1 N, 4/ppeglesconaigiingtef aphammaceuiy c@nyopitipeconBaingrted i de ) Medi um
coat: 2 ni/ 1@&@@@&%@4@&%@%&@}@%%@%@%@&@ation of Culture

Medi s aureu_ CUSP 23 <81>) eptone 1. Qg Digestive pancreatic Caseine 4. (g
Yeast Extraclonﬁl."aﬁ‘?%méeef Ext7r5§éfnpl.59 Dextrose 1Ag Agar 15.CQ0g pH after

sterilizati oRa®naterial0l Cul t ur ewdilgdi um f or Regudononas aerozi nosa {USP 23

- <81>> 30 Paﬂgéﬁgé 'é%cuclj(iﬂ%g)sti veﬂ%&)ei n %i Qg soyaf,]@/%')ai n digestive 3.(g

Sodi um Chl ori

Sesame oil 760.8200 ml 92.20%
Bencilic Alcohol 12.3750 ol 1.50%
U.S.P.

- 10 Total Volume 824.9850 mL 99.97%

\ ) Example2: Assays for Anti-bacterial Activity.

The material obtained in Example 1 was screened for antibiotic
activity against Staphylococcus aureus, Pseudomonas daeroginosa,
Escherichia coli, and Klebsiella pneumoniae.

15 Materials and Methods:
Solvent: Buffer Phosphate 0.1 N, pH=8.0
Antibiotic: LMSV-6 (Pure, Securolide)
Medium coat: 2 mL/100 mL
Inoculum: 4mi./Petri Dish
20 Preparation of Culture Medium:
Culture Medium for Staphvioccus aureus (USP 23 <81>)
Peptone 1.0g |

) Digestive pancreatic Caseine 4.0g
Yeast Extract 3.0g
25 Beef Extract 1.5g
Dexfrose 1.0g
Agar 15.0g
pH after sterilization 66 + .01
Culture Medium for Pseudomonas aeroginosa (USP 23 <81>)
30 Pancreatic digesﬁire Casein 17.0g
soy Papain digestive 3.0g
Sodium. Chloride  5.0g

17




17 13 Decenber 2005 WO 02/ 100854 PCT/1]S02/18602 Di basi ¢ Pot assi um

Phosphat e2. 5g Dextrose 2.5g Agar 20.Og S5Water to nmake quggemﬁwgooljit pH
after sterilized 7.2 + 0.1 Culture Medium for Escherichia colt and
Klebsiella pneunoniae (USP 23 : 11> Peptone 5.0 g 10Yeast Extract 1.5g
Beef Extract 1.5g Sodium Chloride 3.5 Dextrose 1.0g 3.68g Dibasic y

Pot assi um Phosphat e Monobasi ¢ Pot assi um Phosphat el. 32g 15Water To nake
about 1. 6“%‘12{1""8551 after sterilized 7.0 0.05 Con.cent?‘éi‘?‘i'%ﬂlsfoﬁu 10n)

Bact eri aLMsSV- 0203040C profoffis(-)Dis(+) 6 (puro) B. coil 30(nm----2810--

Ki eb40- - - -2622- - Dibasic Potassium Phosphate 2.5
o Dextrose 2.58
Agar 20.0g
Water to make about 1.0 Lit
5 PH after sterilized 7.2 + 0.1
Cultare Medimmn for Escherichia coli and Klebsiella gneumoniaé (UUSP 23
<81>)

Peptone 5.0g
Yeast Extract 1.5g

10 Beef Extract 1.5g
) Sodium Chloride  3.5g
Dextrose 1.0g
Dibasic Potassium Phosphate 3.68g
Monobasic Potassivm Phosphate  1.32g
15 Water To make about 1.0 Lit
pH after sterilized 7.0 + 0.05
Concentration (pL/10mL}
Bacteria LMSV- [0 20 30 40 | Ciprof josf  |is(-) [Dds(+)
6 (puro)
E. col 30(mm) - - - - 28 10 - -
Kleh 40 - - - - 26 22 - -
Ps. A 30 - - - - iz [ w -
) St a 30 - N - 20 i8 - -
Sir. P - NA [ N/A | NA |NA NA | N/A [N/A [NA

Unit to measure zone of inhibition is millimeters (mm)
20  Ciprof =Disc of sensitivity Ciprofloxacina 5 micrograms
Fosf =Disc of sensitivity F psfomibina 50 micrograms
Dis(-)=Disc of sensitivity with no substance applied
Dis(+)=Disc of sensitivity with 20 microliters of Tween 60 at 2%
N/A =not done Test
25  Microorganisms used were standardized by American Type Culture
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Ps. A30----126 St. a30----2018 S. P-N AN AN AN ANI A9/ - A-NIANA Unit to
measure zone of inhibitionis millineters (nm 20 . G pr3@eceabb000f
sensitivity C profloxacina 5 mcrogranms Fosf =Disc of sensitivity
Fosfom.cina 50 mcrograns Dis(-)=Disc of sensitivity with no substance
applied D s(+)=Disc of sensitivity wwth 20 mcroliters of Tween 60 at 2%

N A =not (one.kgst 25 Mcroorgani sns used were stan | by Anerican
Type culture 5  Decenbor 2005 W 03 100664 PO P‘?@géf%’%g‘goz Col | ecti on

(ATCC), used in first generation: E. coil ATCC 352 18, Lot 202602, Exp.
05/ 2000 (19- ZaBpctivkiATCO)KisePmifiek ferbfa@noni ae, ATCC 13882, Lot 202 174, Exp
0212000 (19- aero inosa ATCC 27853, Lot 202992
Exp 08/ 2000 "rl ﬁ’.‘é ‘62695)%&%3@@%@?%@9@% #8hs ATCC 12598, Lot 202564,
Exp 05/ 2000 (*E®b. KBHsyels pridomanide, &@@msemwsmqgengﬁozammz 1547, Lote
202691, Exp (g42000 10 (19-190) *=Atnospheric oxygen, Tenmp =35 2C ~*
*=At nopheric 2, Tenp =35 2C Results: 5 mcroliters of LMSV-6

(Securol i de) *Ps. M%PWOWWOMAMZ@Q dlot 20299P5Expdl8i2p0Ki ebsi el a pneunon

Pseudononas ﬁe@g@gl nosa and St aphyl occus aureus. Dilutions : 10
mcroliters/ 1 g mcrollters/m; 20 mcroliters/10 nL , (0.002
mcroliters/ n§ AStap yloccus aureus ATCC 12598, Lot 202564, Exp 05/2000 (19-

137)
**Str. P Streptoccus pyogenes, ATCC 2 1547, Lote 202691, Exp 06/2000
| 10 (19-190)
L *=Atmospheric oxygen, Temp =35 + 2°C
**=Atmopheric C0z, Temp =35 + 2°C
Results:
5 microliters of LMSV-6 (Securolide) inhibits growth of Escherichia
15 coli, Klebsiela pneumonae, Pseudomonas aeroginose and Staphyloceus
aureus.
Dilutions :
10 microliters/10 mL, (0.001 microliters/ml)
20 microliters/I0 mL,, (0.002 microliters/mL)
20 30 microliters/I0 ml (0.003 microliters/ml)
and 40 microliters ml.(0.004 microliters/mL)
_ of LMSV-6 in 10 mL Tween 60 -2% did not exhibit inhibition of bacterial
- ) . growth, indicating that these concentrations are below the Minimum
_ Inhibitory concentration (MCI).
25 Example 3: Determination of Minimum Bacterial (Sarcina latea and
Inhibitory Concentration, MIC, LMSV-6 (Securolide).
Materials and Methods:
Methodology: Poured in plate, medium Mueler Hinton pH=8
Buifer pH=S8 for ceftriaxone pattern dilution
30 Tween 20 at 2% for LMSV-6 (Securolide) dilution

Microorganism: Sarcina lutea
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20 30 :mcroliters/10 mL (0.003 mcroliters/m) and 40 mcroliters nL(O 004
mcroliters/m) of LMSV-6 in 10 nlL Tween 60 -2% di d nofs; gxhhki o0k Nhi bi tion
of bacterial growth, indicating that these concentrations are bel ow the

M nimum Inhibitory concentration (MZl). 25 Exanple 3: Determ nation of

M ni mum Bacterial (Sarcina lutes and Inhibitory Concentration, MC, LMSV-6
(Securolide). Mterials and Met hods: Methodol ogy: Poured in plate, nedium
Miel er HWYRGABH¥=8 Buffer pH=8 for ceftriaxone pat FEVFYIEBti on 30 Tween -
20 at 2% for LMSV-6 (Securolide) dilution M croorganism Sarcina lutea 19

ior o1 1t er s/ OB EL KN TOU S eHaTTeR s PR PO IRARI I 1y i sc) .

Met hodol ogy: SPWilvEYdiEe: pl ate, medi um Miuel er Hinton p&S Buffer pH=S for
cefri axone paliétsddlodyy Pourddin Ratl WMRARMARuM: TR s LMBV-6 (Secur ol i de)
dilution Us%?luﬂj\/l :gorgani_ smlﬁfl Sar ci r]aul ut ea §5a%£rrpl e(S): LMsV-6 (10
mcroliters/ ﬁrrﬂci{ orppimiasprepatierdiglionng to sensitivity disc) Control
Pattern (B): Teeédt 20 aaxwme LMSN-6 (Sewiréliteldiluticag) 10 Results: APPLIED VOLUVE
TO DI SC ZO\IE[QZdMNHI Bl T. roliters 42.0 nrm 1.6 microliters20.0 mm

| ON, 5 m
There was no s?gnlcfcic)lc',gg?ffng‘f%’”‘g%"%f’nhi bition, therefore the Mninum 15
| nhi bi tory CSaoplniS):aMBA6 (16 niéraies/mb abd 20 micotitt agpRédto of LMSV-6. The
approxi mate M Gql #]S mcroliters of LMSV-6 3.3 mminhibition Exanple 4,
In vivo Treatnent "o acterial Infection.

Control Pattern (P): Ceftriaxone (disc with 10 meg)

. 10 Resulis:
\) APPLIED VOLUME TQ DISC ZONE OF INHIBITION

5 microliters 42.0 mm

1.6 microliters20.0 mm
There was no significant zone of inhibition, therefore the Minimum
15 Inhibitory Concentration is close to 0.2 microliters of LMSV-6,
The approximate MIC is 0.2 microliters of LMSV-6 3.3 mm jnhibition

_ Example 4: In vive Treatment of Bacterial Infection,
Rats were infected in surgery and then successfully treated with
Securolide using doses calculated based on comparison with ceftriaxone.
20 Example 5: Assays for Anti-neoplastic Activity
Materials and Methods:
There are a large number of biological assays that require the
-\ ) - measurement of surviving or proliferating mammalian cells. This can be
achieved by different methods, e. g. counting cells that exclude or include a
25  dye; measuring released *'Cr labeled protein after cell lysis; and measuring
incorporation of radiactive nucleotides radiactive [H]thymidine) or [***
IJiododeoxyuridine) during cells proliferation. Viable cells can be
measured by using any of several staining methods, but a more accurate
method is the multiwell scanning spectrophotometers (ELISA readers) which
30  canmeasure large number of samples with a high degree of precision. '
A colorimetric assay to detect living cells, utilizing a colorless
substrate that is modified to a colored product by any living cell, but not by
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Rats were infected in surgery and then successfully treated with
Securol i de using doses cal cul ated based on conparison wtR.&8fd sdogxone. 20
Exanpl e 5: Assays for Anti-neoplastic Activity Materials and Methods: There
are a large nunber of biological assays that require the neasurenent of
surviving or proliferating mammalian cells. This can be achieved by

t hods, e. g. counting cells that exclude or include a 25 dye;

di fferent (][!relo Is,
measur i ng}v Y% ¥d 510 | abel ed protein after cell I"’%’P@?”%f% measuri ng
i ncorporation of radiactive nucleotides radiactive [J[thymdine) or [12-1

] OdOdeoxyurdeSH&@oﬁﬂé&e@ﬂﬁ&%&ﬁmﬂ%&&&;ﬁ%{&ﬁb yg.la%a%ﬁ&gl | s can be

measur ed by using any of several stainin S, a nore accurate

net hod is théalf‘ﬁﬁﬂb%ﬂﬂs'@é%%ﬂﬂ‘ﬁ@@ry@c%ﬁdwhWW@EW'@md& readers) which

30 can neasurts mes@ e UG lof PhrioSARR)deskekd Srpnddi@ledeqr ee of precision. A

colorinetric 3@6\? tTo detect living, cells, utilizing a colorless substrate
PR T 15t

that is nodif FOHER BB IS FERYEL DY asivednidpchongiin g0 sl | | but not by 20 13
Decenber 2005cd@ninlylddB854 living bSOt tB6AZe it @@l Hofm®sn by Ssue cul ture

-medi-um was ed. The.assay uses .Tetrazolium salts, MIT

[3- (4, 5-di net ey‘g‘t‘cl%’?%ﬂgrd@-eﬁz—’%)*“‘"'P’é‘?t%g“'é‘ly%ﬁ%eﬁ?ﬁeP{"’&‘f‘ie%%ﬂr’?% bromide] to

measur e the aeloiedcenmpovhd Famiagan whesa oo papertiont iortsnurBbmt er et al .

1963). The T i i j F@ME j 1 ndria, so this 5

reaction onl 3?%@5%%&@%5;@3@@%@ I's. gofﬁ}e{agfagjgé\gtgjég&g&ﬁﬁlﬁ?T i nto Formazan by

t he mi t ochondpieayiagipnsyvee measersi hemuliiellhsernnige srestphototiees a dark bl ue

col ored %WQEEI@A&?&EM&@WQ@%Wtoh,&ab%h%@l‘h%ibﬂ | to the number of
in a gradien

:;’cgl | s present. The Formazan concentration ] of Securolide
concent r at i ofSecfRtioRE () Hychita rniEstive Pampgisicheptisgrplesticophot omet er 10

( ELI SA r eademtivitpd¥itferai @hted cBlidImss wieRstbtS8 drdbido @b i sh the Inhibitory
concentration fi ftﬁl(l CSQQCS_MLC titative paraneter of

h|s. a q}ga?
~anti neopl ast iresiyihepytolp PHBpoRIEtc ALt (supdyinecell) QELMa¥r e tested in order
to measure i6iiSkcrelidd).yCinde cely ke thyi veeroesta@lthduiiedHERS (L Ginget | Vity (surviving

ﬁg?l 3) ( E;‘Pfﬁf}g{aﬁmé%&ﬁﬁ‘% 'k@e% Cacf‘giggn&aa{)_ cell Iines that were tested included
MATERIALS:
Culture Medium (DMEN --all)
EDTA
Trypsin-EDTA
20 DMEM + ALL and 10% TERNERO RECENTAL SERUM.
Dimethyl sulfoxide '

MTT [3-(4,5-dimethyltiazol-2-yl) -2,5-dipbenyl tetrazolium bromide]
Mutltiwell scanning spectrophotometers (ELISA readers)
METHODS:
25 Celis were cultured using standard techniques. See, for example, R,
Ian Freshney “Culture of Animal Cells" A Manual of Basic Technique (Alan
R Liss, Inc., New York, Second Edition) p. 245-256.
Assessment of cell growth inhibition was determined according to the
methods of Skehan et al, J. Nat. Cancer Inst. 82, 1107 (1990). Cells were
30  plated between 400 and 1200 cells/well in 96 well plates and incubated at
37°C for 15-18 h prior to drug addition to allow attachment of cells.
Compounds tested were solubilized in 100% DMSO and firther diluted in

AL
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15 carcinoma) and HELA (Cervix Carcinoma). MATERIALS: Cul ture Medi um ( DMVEN
-+all) EDTA Trypsin-EDTA 20 DMVEM + ALL and 10% TERNERO REEEMbAZOGERUM

D net hyl sul foxide MIT [3-(4,5-dinethyltiazol-2-yl) -2,5-di phenyl
tetrazoliumbromde] Miltiwell scanning spectrophotoneters (ELISA readers)
METHODS: 25 Cells were cultured using standard techni ques. See, for

exanpl e, &by Freshney "Culture of Animal Cells” ,5%3 of Basic
Techni que (A{ an R Liss, Inc., New York, Second Edi Flé%n 9/!68.%2245- 256.

Assessnent of cell growth inhibition was determ ned according to the
met hods of Sk&XAA-1640 eontainihg 1NatM HERES: BiichlcsShine wae trealokQfm(13990) . Cell's were

30 pl ated bet wagey | ]lo0in .we] | plates and i ncubated

at 37C for 15-18 ﬁgﬁg?ﬁ%&%ﬁ@gﬁﬁﬁ?872}§‘|%Ri’a§f’€é8%%nt of cells.

Conpounds tesf e'&%géoém%mﬂdé@doﬁaﬁhwabmmmrﬁtlfliaﬂmcher diluted in 21

13 Decenber 200fs WRclih 1A0RSS iRENHMAA0RRM L0, Cont ai ni ng 10 m
W t ’

- HEPES. Eacg celog ]hi ne.was treate ) concen ratl ons of conpounds (5
| og range)’ AFPEF“Eehmetabalifes pnd serum pegeing Sulfothoilangna® (SREJOTCA was added

to each well éml%,iSﬂm]l)afaeﬁdédeedchhfemmoﬂ&ﬁn%fgﬁfrﬁﬁcuﬁiﬁfoﬁa{ hgnl \.N?Shed 3 times
ar - wel g netapol1tes and serum

\Fl)mr E)th eit ﬁg W%L ﬁogltrnﬁ%répzem neg P E%gﬁéowsegé%e%'%m%@%@é@h to each wel|.
o W h 0 e Dl chaatrt At b ch O B Rt i e wi th
ELi)rremf/l T |t ; géinea %}%&%g&%%??%}cg%ﬁ%%so%e%m%w Efblcjﬁnﬁl shaker ptical density
was neasur®d at 5760 aCetlpr st JalnwwmcleMethedd, 5263 (AD86); Bladryggunol . Meth. 94,
\5% 63 (1986) ; al B taMm. BRbhys. Acta, 77, 383-393 (1963); Kasugai, et al., Japan J: |
Pharmacol. 52,95-100 (1990); Mosmann J. Immunol. Methods, 65, 55-63
(1983); Denizot, et al., J. Immunol, Methods, 89, 271-277 (1986).
Data were fit with the Sigmoid-Emax concentration-Effect model
15 (see Holford, N. H. G.: Scheiner, L. B., “Understanding the dose-effect
relationship: Clinical applications of pharmaco-kinetic-pharmacodynamic
models.”, Clin. Pharimiacokin. 1981, 6,420-453) with non-linear regression,
weighted by the reciprocal of the square of the predicted response. The
fitting software was developed by the Roswell Park Institute with Microsoft
20  FORTRAN, and uses the Marquardt algorithm (see Marquardt, D. W., "An
algorithm for least squares estimation of nonlinear parameters", J. Soc. Ind.
Appl. Math, 1963, 11, 431-441) as adopted by Nash (see Nash J. C,,
. ‘_) "Compact numerical method for computers: Linear algebra and funtion
minimization". John Wiley & Sons, New York, 1979) for the non-linear
25 regression. The concentration of drug which resulted in 50% growth
inhibition (ICs0) was calculated.
Results:
LMSV-6 CYTOTOXIC ASSAY IN HEP-2 CELLS POPULATION OF
10° Cells/mL (LARINGE CARCINOMA)
30 1=09878
1C5=10.38 wmlL
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al ., Biochim Biophys. Acta, 77, 383-393 (1963); Kasugai, et al., Japan J:
Phar macol . 52, 95-100 (1990); Msmann J. |munol. MethodSsg pBRmper 5083
(1983); Denizot, et al., J. Inmunol. Methods, 89, 271-277 (1986). Data were

fit wwth the Signoid-Emax concentration-Effect nodel 15 (see Holford, N
H G: Scheirer, L. B., "Understanding the dose-effect relationship:

dinical a(E(FI | cations of phar maco- ki neti c- pharmacodynanm ¢ nodels.", din.
Phari m adok1"®%981, 6, 429453) with non-1inear regr BS¥YBHIB2yei ght ed by t he
reci procal of the square of the predicted response. The fitting software

was devel oped.MsvisheropuRlc ABSK¥ I : Pg/@{k t 20 FORTRAN, and
uses the Mar g[%ar dt algorithm seen#l\lg?ﬁuia‘?ﬁd’??g\%é ,’Hﬁaﬁal gorithm for
| east square egfllsﬂrt'm% Fwibaraneters", J. Soc. Ind. Appl.
Mat h. 1963, I#0.99431-441) as adopted by Nash (see Nash J. C., "Conpact

nunmerical method onputers: Linear algebra and funtion mnimzation".
John W/ ey &Igﬁﬁ%{'ﬁwrk, 1979) for the non-linear 25 regression. The

colncelnt ra’aﬂ ommYdMMm'mAMI}'eﬂEién (@SSMMTIUTWZ C;Eﬁi tSi onOD(I CSO)O\IwaOS:
cal cul ated. Res : - | C ASSAY | N HEP- LLS POPULATI
105 Cel | sl ni ﬁﬁ(ﬁﬂﬁ“ﬁ@%‘%&%ﬂ =0. 9878 |C50=10.38 pinL 22 13
Decenber 2003049502/ 100854 PCTI US02/ 18602 LMSV-6 CYTOTOXI C ASSAY |IN HEP 2

. CELLS PCPULA;f/bCHﬁ f%{S)(G Cel I s/ mL (LARI NGE CARCI NOVA) r=0.9941 |Cso-37.37
Ftg/m. 5 LMS (s | C ASSAY I N | I ELA CELLS POPULATI ON OF 105 Cells/m

( CERVI X CARCILNGNRY CGHImBIGIT ASSAY IN HELA CELLS POPULATION OF
e 10 10° Cells/mlL (CERVIX CARCINOMA)
J 1=0.9941

IC5¢=27.30 pg/mL

Example 6: Testing for Inhibition of H, pyelori

Materials and Methods:

15 Agar Dilution of Antimicrobial compound: 6 mg. of the compound
to be evaluated is solubilized in 0.6 ml 100% dimethylsulfoxide (DMSO)
and then brought up to 6 ml with sterile brucella broth. The final
concentration of DMSO is 10% of the total volume. Serial 2-fold dilutions (3
ml Securolide 43 ml brucella broth) are then made in sterile brucella broth. A

20 2 ml aliquot of each broth dilution within the series is placed in sepazate
sterile petri dishes, to which 18 ml of melted and cooled (approx. 50°C)
brucella agar supplemented with 7% horse blood is added. This yields a final

} 1:10 dilution of Securolide in agar, and a final concentration of DMSO of
1%. For example, if the highest concentration of drug in agar is 100 pg;’ml.

25 Agar plates can be prepared one day prior to inoculating, and refrigerated
overnight.

Inocula Preparation: Helicobacter pylori cultures were maintained on
trypticase soy-5% sheep blood agar plates, and transferred every 48 hours.
Helicobacter mustelae cultures were maintained on the same agar and

30 transferred every 48-60 hours, depending upon the extent of the growth of

the previous transfer. Plates are incubated at 37°C in GasPak jars with water-
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| C50=7. 37 pg/ nmL LM5SV-6 CYTOTOXI C ASSAY I N HELA CELLS POPULATION CF 10 106

Cel I s/mL (CERVI X CARCI NOVA) r=0.9941 1C50 27.30 ag/ L BXaRh@eBoosTesting
for Inhibition of H pyelori Materials and Methods: 15 Agar Dl ution of

Antim crobial compound: 6 ng. of the conpound to be evaluated is
solubilized in 0.6 mM 100% di met hyl sul f oxi de ( DVSO) and then brought up

to 6 nl i rile brucella broth. The final concentration of DMSOis 10%
of the tgéf&‘p”?\)%%uma. Serial 2-fold dilutions (3 m PSEI# B2 de +3 and :

brucella broth) are then made in sterile brucella broth. A 20 2 m aliquot

f each brothe arate sterile
get ri dishes, ﬁ;?‘gie%llogﬁ) Mﬁn}?&oﬁlmngﬁtg ﬁg%l&% Réﬂqségglfioseﬁﬁﬁﬁ 50C) brucella

agar suppl emd aéﬂmwiafaﬁ’sﬁ% horse bl ood is added. This yields a final 1:10
di lution of SecurklicoicieRcult@iRs can 88\gtoRn fnl ALILHHE Sipleftieiia of DVBO of 1%

For exanpl e, est caoncentration of drug in ar is 100 g/m 25
Agar pl g}t)es 8‘5'?1‘lg‘pefﬁt?]'églgﬁé'ﬁ“ﬁﬁ@mﬁé{@}ﬂfﬂ?%ﬁﬂ@?&ﬂﬁlﬁﬁ%ﬁ@w}% $ and refrigerated
over ni ght 5 | awdudubatéd fepks-2thoans st et h@ﬁ&kﬁﬁﬁ%%&r—aﬁtbﬂaﬁeﬂl][ es vvgre mai nz gi ned
on tryptica mlg 0 ar. pl at and transferred every

hours. P Ilngbrﬁ@t erp/rrustﬁﬁf)en%g ?V@?%%la%ﬁggﬂw?ﬂ?ﬂhﬁlée& Q the same agar and
30 transferréﬂnevery 48 60 hours dependi ng upon the extent of the growth
of the previous (t)‘r

wat er 23 13 cenbe 005 V\D 8132/ 100 b%@%ﬁ%&%@actl \(ngggk(jlgrfn\)/\“h

CarrpyPak Plu WG%IBL“M‘@P bin sesgricepned ubesfordisopsdke siingasd  pal | adi um cat al yst .

Hel i cobacmermuhﬁmrmmféﬂdbfagtearraaﬁaatb{hrebﬁllé&%h@shl{lfahhle&Hﬂé&' emented wth 10%
f)tal calf serumin petri  dishes. The plates 5 are

iMicubat ed fof’rgi‘gﬂ’%@n‘%ﬂﬁfw ysgélsq EQ%@&?WI&W@WW%@W acti vat ed

surface. Inoculated plates are placed in a GasPak jar to which water-activated
(10 ml) Campy Pak Plus envelopes with palladium catalyst have been added,
and incubated at 37°C. for 48 hours,

15  Resulis:

Following incubation, all test plates are compared to a Securolide-
free growth control plate. The MIC is the concentration which inhibits
growth compared to the control plate. A thin film of growth might be visible
at higher concentrations but this is discounted, and not considered the true

20 MIC. Control organisms are also inoculated on each plate, and these are
diluted 1000-fold for use as inocula. The control organisms inclade
Campylobacter jejuni, and the screening cultures of E. coli [ATCC 35218,

‘ } Lot 202602, Exp 05/2000 (19-258)], Pseudomona aeroginosa [ATCC
27853, Lot 202992, Exp 08/2000 (19-060)], E. cloacae, Providencia stuartii

25 and P. rettgeri. Plates and/or inocula transfers should not be out of the
microaerophilic environment longer than 2 hours. All manipulations
involving Helicobacter cultures was performed in a laminar flow hood to
decréase the chance of contaminating the cultures with mold.

The mouse model of Lee et al., Gastroenterology, 99, 1315-23 (1990)

30 - is used to predict the in vivo activity of a compound against H, pylori in
humans.

Helicobacter felis is grown in brucella broth with 10% fetal bovine
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- (10 m) CampyPak Pl us envel opes with palladium catal yst on a shaker at 50
rpm Overnight cultures (approximtely 108 CFU ml) are ¢iphutad 4fsfold in
brucella broth (no FCS) in screwapped tubes for use as the standard 10

i noculum The wells of a Steer replicator are filled with 0.8 m of the
diluted - organism and approximately 2 x 104 cells in 0.002 m are placed
on the a surface. Inoculated plates are placed in a GasPak jar to which
vvater-act%YQ/‘Efl@as" (10 m) Canpy Pak Plus envel opes WEHHI%%di um cat al yst -
have been added, and incubated at 37C. for 48 hours. 15 Results: Follow ng
i-ncubati on, t onRaL.sd & | ide- free growh
control plat glﬂjm'luhgéﬁozgﬁaﬁtﬁ% 1(gﬁcent{la |(‘)11(r%1mgl Sgeﬁkgd% Ibits growth conpared
~to the contrdllouﬂ}FY&PéOSNIthfh?tﬁqWFﬁﬁ@ﬁennglwnmu@teﬁmadaepl ble at higher

ConcentfatlOﬂﬁsuEUMm&Jmﬁlcb§taﬂih§§9ﬁﬁ:[(ff@1ebﬁﬂglaﬂ%m(fﬂnsfhg g the true 20 MXC.
Control organi sns, ar I nocul at ed on_each L e, and these are diluted

S
| 000-fol d fortqRuLintoa qaﬁiﬁgﬁ‘llﬁ m&%“%ﬁ??&”@?@ﬁ*ﬁll%ﬁﬁpm ude Canpyl obacter
jej ugl / éoggd lmaprs%laﬁmrmy@memmlﬁsmidcul{aébm%e%g%8 LOtzoggsSOZEx
Exp 05 seu nosa [ AT /85 Lot p
08/ 2000 (19- B‘H?ﬁ‘ereéi‘d“é‘f g’g Uiy 8 e I ke o pirgangng . rettgeri.
Pl at es and/ onnqhhtmmﬂqa(nhmmfcms@psmuedpmmdmte a@adk. ®Fisd-he mi croaerophilic

- envi ronment haRge! AR (AT ere ldeq PR RULALEONSE A RVALVI N0 Hel i cobact er

cultures was perforned 1n-a e the chance of
cont am nat i ngﬂ‘teWéﬂléfﬁFtﬁfm@sﬁWﬁmaﬁt;hfdedaﬂ?hénmwsaglwc&lD@singl_ee et al.

Gastroent1erolb%mg%eeklﬁfléﬂ%%as{dk?@&)oirgaﬁign'ﬁeﬁaéﬂs%ggénleu%&t the in vivo

acfivity of a cor‘rPoun agai nst. H. g or | | cobacter fells is
-gJE;wn in brul¥%y OBF‘HF?PH\RPHSFF“EWY% Hrifigriyaheut trge wekexfisenber 2005 WO

02{ 100854 chltmﬁaabwﬁaapyswrumm&uy&aaemgcwlgeg&@edlaﬁd@eh%l y thawed; the
culture is ¢

. on

kt%e greater curvature, A plug (a 3 mm Tissue section) is taken from the
antrum region of the stomach. The plug surfaced is washed, minced, and

15  dropped into a tube with 100 microliters of urease reagent. The urease
reagent (pH 6.3-6.5) contains urea and phenol red. If Helicobacter is present,
urease will break down urea producing a change of pH. Purple (alkaline) is
positive for Helicobacter; red/yellow (no change) is negative. Any color
change is recorded afler 18 hours. There are usually twenty mice per

20  treatment group; the percent positive for each group is recorded.

There are several methods used clinically to determine whether
Helicobacter pylori is present in a human subject. These ate employed for

' } initial diagnosis of infection prior-to treatment, as well as for determining the

A success of treatment in eradicating the organism from the patient.

25 The urea breath test involves ingestion of radiolabelled urea. H.
pylori produces an urease enzyme which degrades urea; mammalian gastric
cells do not contain this enzyme. Exhalation of labeled carbon dioxide
(analyzed by mass spectrometry or radioactivity, depending on the isotope
employed) therefore indicates that H. pylori is present.

30 Serology can also be used to assess infection with H, pylori.
Detection of serum antibodies to H. pylori, such as IgG and IgA, is carried
out using enzyme-linked immunosorbent assay (ELISA). Numerous different
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motility and 0.5 nL of the thawed frozen culture is inoculated into a deep
tissue culture dish containing 9.5 nL of the brucell a/ sefy&pX200d he di shes
are put into a Capy Pak jar [BBL] to insure a mcroaerophilic atnosphere. 5
The jar is put on a rotary shaker at 60 RPMin a 37C i ncubator. After 18
hours there should be visible turbidity. The culture is checked for purity
and noti]ity under a (phase) mcroscope and then pooled into a fl ask.

Swi ss- V@Y)%‘fzé?ﬂs?“enal e mce (18-20 g) are fasted for PABUHIEHFE pefore
infection. The mce are infected three tines on alternate days during a

si ngl e week. @%ﬂgro&sgmegﬁpkg%y%%after the | ast dose of organism

Treatnments are given once pefl ] 'ourtgaen consecutive days. Sacrifice
i s about three weEidascaptofithe patisntirenides samples pfitseugwhichicat beeach nouse, t he

- stomach is exgingaln antrQRRPAR endirH@ndth GiagHoRA ShioR Mrikabare. A plug (a 3 nm
Ti ssue sectig t)gﬂllgs e{ya en onm ion of the stomach. The plug

he anfrum r.eaﬁ
surfaced is R 8 CAEF FeMge eeisally BY SrRIQMRE OREt h 100 nicroliters
of urease 5r eafemtmbed fxtains eah es Gemege? RématddyliBeosind Ab reg @st ai NS urea and

prenel e Wbl S G 2R RSN PSR Soum e

red/ yel | ow ( replighdiigdsst ieiesion g tfirmationafignatiofiom hharge i s recorded afler 18

hours. 'There'h?&aﬁﬁé%lchyesﬁl%muyob ﬁe?%ﬁg%ﬂgﬁftﬁ&ﬁ%%ﬁi&ﬁ&?p; the percent
ed. ere nme

positive for eac roup Is recor re severa hods used
clinically t6éfheeadipgigeofffhierimdr Hel i cobacterpylori is present in a human
subj ect. 1hhesgsudce enployed for initial diagnosis of infection prior to

{E'Deat nent, as well| as for_determ_ning the success of treatnent in

eradi cating t he JrURATORPERaHH Porditignby uescopy beforeandialisn breat h test invol ves
i ngesti on of treamelérm nith ee le@lpoutid®er.exdrhpldlyla0 EiowR b QebAueSor abkebfe€ase enzyme whi ch
degr ades ureae namrznl ian gastric cells do not contain this enzyne.

Exhal ati on of ?é’b’eréd carbon di oxide (analyzed by mass spectronetry or
radi oact i vi t ¥xamplp &n Betegmioationtod Fivsgal Agivity enpl oyed) therefore indicates that

H. pyl orijsi s yBiSas  nd Mnads ©! 09y can al so be used to assess infection with
H pylon. Detection o@ sogrg'um anti bodies to.H pylori, such as 1gG and | gA,

is carried MEH@Ng enzyne-linked i munosorbent assay (ELISA). Numerous
different 25 Anti-fungal Activity of the Product may be determined as follow.

Female mice weighing 18 to 22 g were used and a quantity of Candida
Albicans 44858 was administered into a vein in the tail at the rate of 10°
20  CFU per mouse (CFU: colony forming unit). The mice were separated into 5
batches of 5 mice and they were treated in the following manner:
One Hour After Infection
| ' ) ' group 1: the mice were treated with product at 25 mg/kg orally
' group 2: the mice were treated with product intraperitoneally at the
25  dose of 25 mg/kg
group 3: the mice were treated orally with Ketoconazole at 25 mg/kg
group 4: the mice were treated intraperitoneally with Ketoconazole at
a dose of 25 mg/kg -
group 5: the mice did not receive any anti-fungal treatment.
30  The dead mice were counted over a period of 22 days.
Results:

The activity of product was excellent at the dose used in the two
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13 Decenber 2005 WD 02/ 100854 PCT/ US02/ 18602 H pylori proteins can be

enpl oyed as antigens. Endoscopy of the patient provides |shephies200f tissue
whi ch can be cultured in a mcroaerophilic environment to di agnose H.
pylori infection. Alternatively, the sanple can be exam ned histologically
by enpl oying one 5 of a nunber of stains such as G ensa or

hemat oxyljdygfsd,N- An urea test which takes advantgged P{ skg€ production of
urease by H pylori, can also be applied. This test relies on the
formati on of ammonia fromthe urea hydrolysis, which results in an

obser vabl e cla&mgistréﬁanﬁiethodshmesbxﬁeﬁahﬂeﬂﬂiweﬁtaiseeffec&telﬁhﬁ eradi cation of H

pylori. 10 Resul atie diti on endoscopy before and
after treat él\ﬂ flﬁp{"rﬁb& aﬁ%ﬁ’ﬁh@? {/%é‘ﬁ%f’@ wn a decrease or
absence of Fublgthalmpdel. Exanpl e 7: Determ nation of Fungal Activity 15

Material s and Methads: 1 ncefﬁﬁ%ﬂ al Activity of the Product nay be
determ ned as fol ng 18 to 22 g were used and a

quantity 6f Candi Gradidpslbicera nells sugHepmadasdntiiarmil sttbe Bd into a vein in the
tail at the nakgicRbial@Rndfe IQE#SE)?E ﬁ?%@w@r%hef?hﬂ fty M ng unit). The

mce were seﬁarated into at ches m ce and ey were treated in the

fol | owi ng maRA&P %teﬁﬂ%onﬁ‘i'@ﬁdmeé@ﬂydﬁd@?@@sﬂ@m% m ce were treated

W th productuﬂﬂm&’écmﬁdﬁ@n@r(&hd:ymgvmme&de&ﬂﬂnéalbg%o\aﬁeﬁaohreat ed with
at.. the 3‘1 25 rrg/kg group 3. the mce

product intr erlt 25 d
were treat eda%r'%'l"'i")}g?/\?al?tﬁ %@F’é‘é&fﬁ%’ﬁn&“ HpRPOIBUp 4: the nice were
treated iiftr elnimal dariedd df fhewlotolite Keticnglonazol e at  a dose of 25 ng/ kg group 5:

(e mce 01 d Nt hRReNe ol oBblo: RS i FREATED S e ARl dead M ce were

unted over a perio
of MOPS (3- {N—morpholmo]propane sulfonic acid). Candida albicans cells

(1.5 x 10? cells/mI) were added to the wells of a 96-well plate containing
RPMI-1640 and dilutions of antifungal agents. The results were read 48
15  hours after incubation at 35°C and the MIC or the minimal inhibitory
concentration which inhibited the growth of the Candida albicans cells was
determined.
Minimal Fungjcidal Concentration
Afier reading the MIC at 48 hours, the plates were shaken and 10 pl
20 of well aliquot was removed from the wells which was placed on rectangular
- disks containing dextrose sugar. The plates were incubated for 48 hours at
35°C and the minimal fungicidal concentration and the conceniration of the
) antifungal agent at which there were no number of colony forming units.
. Concomitant assays were made where LMSV-6 showed high activity
25  against Candida albicans.
Example 8:  Treatment of Periodontal Disease
It has been found that the Securolide is selectively effective against
the specific anaerobic gram negative organisms associated with gingivitis,
when topically applied to the affected gingiva. .
30 The minimum inhibitory concentration (MIC) needed to kill
Bacteroides assaccharolyticus (Forsyth strain), determined according to the
procedure of Walker et al (Antimicrobial and Chemotherapy, Vol. 16, p.
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Results: The activity of product was excellent at the dose used in the two
26 13 Decenber 2005 i) WO 02/ 100854 PCT/ US02/-18602 admi R ﬁ&%&%s”ﬁt hods.
The sane treatnments were also effective in the "topical nodel”™ wth dernal
fungi, for exanple trichophyton, and in the sublethal nodel. M nimal
I nhi bitory Concentration (MC) 5 Candida al bicans cells were prepared as
~indicatedq, J. Antimcrobial Chenotherapy 38, _579-587,  and were

was hed Sq‘{qdrar%asogs\?vi th a 0.1 Mphosphate sol ution andP(fS}?ésa?‘”lsﬂﬁedi ately to
determine the mnimal inhibitory concentration (MC). The MC were

~deternined byispash, {1909l is 08weenls @60 thfEfoRlat hE nf)! ing to the standard
met hod of th Iab,oF at%rly, 1oecl i ni cal og{ag]ngarng'ﬁ%?ﬂfehe hite National.

s
RPM - 1640, 4né 824 iyeihicierapspe el dde YICypuefonpghacdis@nd 5 M sol ution  of
I\/O;gS( 3- I[ :\l— /rru%@ﬁo&rérmi gg&ém&{ﬂenetgﬁﬂb Bﬁglﬁl:}ismsflfib@ﬁt-gzg @ﬁ@ﬁhgﬁld@twbi can;s cells (1.5
X -cells [ ed to,.the wells of a 96-wel| ate contai ning
RPM - 1640 an?ﬂgv}gﬁ‘f"?"éﬁ‘s‘?%afnpé’ﬁ]f‘?’er‘ﬁ%ﬁf“é&é‘?ﬁyﬁs &5 860fFs wore read 48 15
hours aft ér itheaedobic stoain zud 68 EC ttmmocketdbie shdiC or the ninimal inhibitory
concentration which inhibited the growmh of the Candida al bi cans cells was
‘determ ned. M nimal Fungicidal Concentration After reading the MC at 48
hours, the plates were shaken and 10 20 of well aliquot was renoved from
the wells which was placed on rectangul ar di sks containing dextrose sugar.
The plates were incubated for 48 hours at 35C and the m nimal fungicidal
concentration and the concentration of the antifungal agent at which there
were no nunber of colony formng units. Conconitant assays were made where
LNMBV-6 showed high activity 25 against Candida al bi cans. Exanpl e 8:
Treat ment of Periodontal Disease '
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It has been found that the Securolide is selectively effective against the
speci fic anaerobi c gram negative organi sns associ at ed Wit h.QiLRgbdisti S,

when topically applied to the affected gingiva. 30 The m nimuminhibitory
concentration (MC) needed to kill Bacteroides assaccharol yticus (Forsyth
strain), determ ned according to the procedure of Wl ker et al

(Antim crobi al and Chenot herapy, Vol. 16, p. 27 13 Decenber 2005 WO

02/ 100858 FRH1%802/ 18602 452-457, (1979), is bet wedF 8% ni crogranms per
m. The M C value for B. gingivalis is 6 mcrogranms per m. The M C val ue
for B. goracddiys and Fusobactertum other gram negative O ganisns is about
25 for each; and the MC value for the gram positive organi sm Acti nonyces
vi scosus i 5 60AR&Platdcemapoyed dsfiped by rpexfithedeitbwé® streptureshe  anaer obic strain. 28
13 Decenber 2005 WO 02/100854 PCTI US02118602 | claim 1. An isol ated
conpound defined by one ¢% the follow ng strggtures: Fornula la Fornmula IDb
wherein R -R taken img
atom or a group or group sel ected frofa
substituted al kyl, alffe ysubstituted agkenyl L al kynyl, substituted

al kynyl, phenyl,  sub&# ed phenyl, arylRs sfituted aryl, heteroaryl,
Substituted heteroaryl, | R hydroxyl, ail , Substituted al koxy,
phenoxy, substituted phenoxy, aroxy, substituted aroxy, alkylthio,
substituted al kyl thio, Bﬁggélthio, subst i t fee#alphenyl t hi o, arylthio,
substituted arylthio, cyan, isocyano, substituted isocyano, carbonyl,
subst i t ut eehereiyBydiryiken inderisudenty, or RarBs takdnudgethercas digndyogen stom no, substit ut ed

ani no, amglQog St ggrﬁﬁgﬁgj LEQ : Qﬁ%i ul fonyl, sulfonic
ae%d, phospﬁgrggﬁﬁg%bgti%ute ﬂﬁ%%ﬁ%o?%#?*%ﬁoslﬁ%ﬁ§ﬁﬁh§ubstituted
phosphony |a!kyl, alkenyl, substituted alkenyl, alBynyl, substituted alkynyl, phenyl,

' substituted phenyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, halo,

oup consi sting of alkyl,

hydroxyl, alkoxy, substituted alkoxy, phenoxy, substituted phenoxy, aroxy,
substituted aroxy, alkylthio, substituied alkylthio, phenylthio, substituted
phenylthio, arylthio, substituted arylthio, cyano, isocyane, substituted isocyano,
carbonyl, substituted carbonyl, carboxyl, substituted carboxyl, amino, substituted
amino, amido, substituted amido, sulfonyl, substituted sulfonyl, sulfonic acid,
phosphoryl, substituted phosphoryl, phosphonyl, substituted phosphonyl,
polyaryl, substituted polyaryl, C1-C20 cyclic, substituted C1-C20 cyciic,
heterocyclic, substituted heterocyclic, aminoacid, peptide, and polypéptide
groups;

Z is a heteratom selected from the group consisting of oxygen, sulfur, and

) nitrogen groupings in linear, branched, or cyclic structural formats;

Z' is a hydrogen atom, a halogen atom, a hydrdxyl group, or an orgamic
group having 1-8 carbon atoms which includes a heteroatom selected from the
group consisting of oxygen, sulfur, and nitrogen groupings in linear, branched, or
cyclic structural formats; and '

_ X is a heteratom selected from the group consisting of oxygen, sulfur, and
nitrogen groupings in linear, branched, or cyclic structural formats, or

an isolated lactone defined by the following structure:
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pol yaryl, substituted polyaryl, C-C20 cyclic, substituted Cl-C20 cyclic,
het erocyclic, substituted heterocyclic, am noacid, pepthg%mmgﬁgzaglypeptide
groups; Zis a heteratom selected fromthe group consisting of oxygen,

sul fur, and nitrogen groupings in linear, branched, or cyclic structural
formats; Z' is a hydrogen atom a hal ogen atom a hydroxyl group, or an
organic ‘&{ﬁﬁﬁ)gaving'l-S carbon atons which includes a heteroatom sel ected
fromthe " g B consi sting of oxygen, sulfur, and rﬁqqm§&%ﬁaﬁroupings'in
Linear, branched, or <cyclic structural formats; and X is a heteratom
selected fromthe group consisting of oxygen, sulfur, and nitrogen
groupings in linear, branched, or cyclic structural formats, or an isol ated
| act one defined by the follomﬁm@hstructure: 29 13 Decenber 2005 WO

02/ 100854 PCT/ US02/ 18602 For iuYafd ¢ wherein Ri-R9 taken i ndependently or
R5 and R6 taken togetheRsqg e A hydrogen atom or any other groups or
groupi ngs selected fromt m onststi ng of al kyl, substituted al kyl,
al kenyl , substituted algp-v 3 9 substituted al kynyl, phenyl,
substituted phenyl, aryl? su aryl, heteroaryl, substituted

het eroaryl, hal o, hydroxyl, gUDBt i t ut ed al koxy, phenoxy,
substituted phenoxy, aroxy, stst i Fut ed aroxy, al kylthio, substituted

al kyl thi o, phenylthio, substEémtied phenylthio, arylthio, substituted

aryl thi o, ¥hein i socyano, substituted isocyano, carbonyl, substituted

carbonyl, carbgxyl mkeﬁ%%%‘!;‘?éﬂh%ﬁ%@%%gng"gﬁé}%ﬁb@é‘@ﬁ' futed am no, amdo,

substituted am do, sulf , substit onyt, *dhi ¢ acid,

phosphor y|2om5eRFEY P@?ItgéﬂPW(ﬁ?ﬁwsfFl?chwp, cossiging ¢ft ut ed  phosphonyl ,

pol yaryl, asiyhsibstinealkpodineayydubstifaled GlbnyE kb, suiiiipfl bikilyed Cl - C20 cyclic,
het er ocycl i c sqpﬁtéagﬁeg het ey oc C|Ii am noaci d, peptide, and pol ypeptide
groups;  YPReryb subsfited ghen ’$ﬁﬁ8§@ﬁa‘ﬁﬁﬁymﬁks tm&ﬁﬁ Y2 taken together may
be a hydrhegearyh halashydokeitogy, substiuied alkpx@pherogs setstiteisd ed from the group

_ consi sti nq;h&fo , BrOXY, substituted aroxy, alkylthio, substituted alkylthio, phenylthio,

substituted phenylthio, arylthio, substituted arylthio, cyano, isocyano, substituted

isocyano, carbonyl, substituted carbonyl, carboxyl, substituted carboxyl, amino,
substituted amino, amido, substituted amido, sulfonyl, substituted sulfonyl,
sulfonic acid, phosphoryl, substituted phosphoryl, phosphonyl, substituted
phosphony}, polyaryl, substituted polyaryl, C1-C20 cyclic, substituted C1-C20
cyclic, heterocyclic, substituted heterocyclic, aminoacid, peptide, and polypeptide
groups; |
Y1, Yo, and Y3 taken independently or Y; and Y taken together may be a
- ) | hydrogen or any other groups or groupings selected from the group consisting of
" alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,
phenyl, substituted phenyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, halo, hydroxyl, alkoxy, substituted alkoxy, phenoxy, substituted
phenoxy, aroxy, substituted aroxy, alkyithio, substituted alkylthio, phenylthio,
substituted phenylthio, arylthio, substituted arylthio, cyano, isocyano, substituted
isocyano, carbonyl, substituted carbonyl, carboxyl, substituted carboxyl, amino,
substituted amino, amido, substituted amido, sulfonyl, substituted sulfonyl,
sulfonic acid, phosphoryl, substituted phosphoryl, phosphonyl, substituted
phosphonyl, polyaryl, substituted polyaryl, C1-C20 cyclic, substituted C1-C20
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al kyl, substituted al kyl, al kenyl, substituted aIkenyI al kynyl ,

substituted al kynyl, phenyl, substituted phenyl, aryl,1§gg§&&zﬂk§d aryl

het eroaryl, substituted heteroaryl, halo, hydroxyl al koxy, substituted

al koxy, phenoxy, substituted phenoxy, aroxy, substltuted aroxy, arkylthio,

substituted al kylthio, phenylthio, substituted phenylthio, arylthio,

" substituted arylthio, cyano, isocyano, substituted isocyano, carbonyl,
substhﬁ&sfﬂmpprbonyl carboxyl, substituted carboxylysedidsit0. Substituted
am no , Substituted ar nldo sul fonyl, substituted sul fonyl,
sul fonic acid, phosphoryl, substituted phosphoryl phosphonyl substituted
phos phoeyelic, hpetoyatiy,subsGtba hitkidtsellc, RRineadiy, lpeptidt, 'ﬂ@ﬂ)lﬁ%ﬁﬂlde(:, substituted O
-C20 30 _13 Decenber 2005 WD 021100854 PCT/ USQ2/ 18602 cyclic, heterocyclic,
subst i t #P8 het erocyclic, am noacid, peptide, and pol ypeptide groups; Zis
a het er at omZsie h batretdmiselesrd fivem Ge gropp cosistingtof mgygof, sdbfey,ged, sul fur, and
nitroge i.castructural fornats and X

is a he?g%%ﬂ%ﬁl@ﬂ?é%pg%&?§%ﬁ% egggg%%mggﬁgﬁég%ﬁ%dof oxygen, sul fur, and _

nitrogen gréﬁﬁﬁhggﬂpwﬁpkﬁébﬁﬂuE&aﬁ@ﬁé@mm@WH%?EM$%S@ﬁFﬂ@éuraI formats. 2.

The conpgygned aiupﬁkﬁhm&f%%tmd)rbycthWfdrﬁmB The compound of claim 2
wherein_t he §

IS an o&yg . conpqund of claim2 wherein RS is an
exocycl fcc  Theremmongkote Eﬁﬁﬁﬁﬂ I%¢ claim| defined by Formula Ib.
6. The monpauad):ﬂﬁouﬁd@cmhﬁzwhe:elhﬂteaslsaﬂexygﬁnthe followi ng structure or 7.

~ The conpound, of cl ai | actone is isolated from
a Secup?‘dac;h] *rYYRta Jnfga%gg%%m ?cyd}wme&‘hlemf‘ Formula fa further
conpri s$ng ahephamnuhémmnmhﬁﬂymatmépmabﬂh carrier for parenteral, enteral,
cor topigal AdElNRA @LLAN which Hi%0bs i FATRRLAch Lhe manufacture of a
medi canent for t e treatnent o a proliferatfon disorder, an infection,
pain or a peptic ulcer diseage, mhebﬁln t he conpound is defined by one of

the foll ow ng. strycturey;
OCH, ° [:;:ﬂ:::];wgnz
OH:«
OH

7. ‘The compound of claim 1 of Formula Ia wherein the lactone is isolated
from a Securidaca Virgata.
8. The compound of claim 1 of Formula Ia further comprising a

pharmaceutically acceptable carrier for parenteral, enteral, or topical
administration.

9. Use of a compound in the manufacture of 2 medicament for the treatment of a
proliferation disorder, an infection, pain or a peptic ulcer disease, wherein the compound

is defined by one of the following structures:

R‘! R1

' X X
Ra \ Ro™
R3 R ‘
3
R, z R - Ry
Rs Re R; z
Formula fa Formula I

wherein Ri-R7 taken independently or R3-Rs taken together are a hydrogen atom
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Formula [a wherein R -R7 taken independently or R3-R6 taken together are a
hydr ogen atom 31 13 Decenber 2005 WO 02/ 100854 PCTluSOZ%%gce%m0£)§ group or
- grouping selected fromthe group consisting of alkyl, i al kyl ,

al kenyl, substituted al kenyl, al kynyl, substituted al kynyl, phenyl,
substituted phenyl, aryl, substituted aryl, heteroaryl, substituted.
heteroarg%ﬂ)halo hydr oxyl , al koxy, substituted al kox ghenox

substi t uM2PN¥ERoxy, aroxy, substituted aroxy, al l&HE §926869% ybst i t ut ed

al kyl thio, phenylthio, substituted phenylthio, arylthio, substituted

arylthio, gy oxy’]lg?ag%%@aem% tthé#%%%?&s%a%%gﬁ’cyl Su%aht@ocfm eclsubs_ti tuted

carbonyl, car stitute am no, am no,
' substltutéﬂgﬁﬁﬁﬂﬁdS@wﬂW@ﬂ?$meabE®4ﬁ@@@uwdéthbﬂyhﬂ sul foni ¢ acid,
phosphor yl subsiteaiphdnyl 1%@@&@@ IhtePJam@ma@aﬂdha i, ed_phosphonyl ,

pol yaryl, bStI&ﬁ;gd poI &%lf éC|ICe %gﬁfi%%%d C1- C20 cycllc
het er ocycl¥ F@FEW @Wd@&@ﬁ%@m” iwie Bhsap; ap@pt i de, and pol ypept i de

gr?)]lcjps; Zmﬁsn&tehafﬁ&lk@m&@ﬁlﬁﬁﬁlﬁdiaﬂcjl’l&mﬁﬂé@ylﬂfooéilﬂshtﬁﬁé@'Stlngl of oxygen, |
sul fur, an tr n in linear c or cyclic structura

f or mat s; fg ﬂi” aﬁ’a O%‘é?w ?‘%ﬁﬁﬂ”ﬁ - AT ﬁ%ﬁ%%‘ﬁ“fﬂ “ﬂ‘wac‘j’ﬁyl group, or an
organi c gm@upﬂhduﬁm@dmn&mwamwmnﬂamUManhmbthnmhmﬁm&mamheteroaton1selected

from the oo HsiHalo nidh, sNIC Qs Lo difiom AU R LERISN 0T OUPI NGS i
| i near, branched, or stru ur a orna I’'s a heteratom

el ect ed ﬁ%@ﬁhﬁﬂéwﬁﬁﬁﬁ%%%@%%m%hﬂwgm@ﬂi@%vg@ﬁdﬂyﬂﬁbmﬁ and nitrogen

groupl ngspb@mlyl patn W@i@i@%y(%%hﬁsﬁtuﬁ:ﬁ@l‘@ﬁ'& cformats, or an isolated
| ﬁctone d i ned by the f Iomnn structure: Fornul a Ic mhereln Ri - R9 taken
L

depende ?Vqﬁﬁcﬁﬂﬁgﬂﬁd m?%?@h”?&&&ﬁﬂﬁm¢hﬁmB@ﬂﬁmﬁ#drogen atom or any
ot her grogpspor groupi ngs sel ected fromthe group consisting of 32 13
Decenber 2005

Z is a heteratom selected from the group consisting of oxygen, sulfur, and
nitrogen groupings in linear, branched, or cyclic structural formats;

Z' is a hydrogen atom, a halogen atom, a hydroxyl group, or an organic
group having 1-8 carbon atoms which includes a heteroatom selected from the
group consisting of oxygen, sulfur, and nitrogen groupings in linear, branched, or
cyclic structural formats; and

X is a heteratom selected from the group consisting of oxygen, sulfur, and
nitrogen groupings in linear, branched, or cyclic structural formats, or
an isolated lactone defined by the following structure:

Formula {c

- wherein
Ri-Ro taken independently or Rs and Re taken together may be a hydrogen

atom or any other groups or groupings selected from the group consisting of
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WD 02/ 100854 PCT/ US02/ 18602 al kyl, substituted al kyl, al kenyl, substituted
al kenyl , al kynyl, substituted allcynyl, phenyl, substitumd.pRenyd . aryl,
substituted aryl, heteroaryl, substituted heteroaryl, hal o, hydroxyl,

al koxy, substituted al koxy, phenoxy, substituted phenoxy, aroxy,
substituted aroxy, alkylthio, substituted al kylthio, phenylthio,
substituted phenylthio, arylthio, substituted arylthio, cyano, isocyano,
subst i tyh@shoedsgoCcyano, carbonyl, substituted car bogpflysef@éoxy! ,
substituted carboxyl, am no, substituted am no, am do, substituted am do,
ul fonyl, substituted sulfonyl, sulfonic acid, phosphoryl, substituted

phosphoryﬂquﬂn@ph@ﬂyﬂ.ﬂhw&&mmﬂwmQHMmmm@ﬂ@hpnmbﬁmmﬁhm@myJ, substituted
'polyaryl Lg@gumgg + §lmg§ §§&&§ﬁ$ﬂi&%ngﬁpmﬁ§X0|&c het er ocycl i c,
M noaci ?

: substltut et eroc polypeptlde groups; Y1,
Y2, and ?gﬂPﬂthﬂ%ﬁﬂ@PEﬂd@ﬁWYym@WﬂW¢ﬂhndI*@wmah@whmagether my be a
_ hydr ogen pﬁéno'x’smémﬁtQﬁﬁsﬂﬂfe@%ﬁyﬁﬂqﬁﬁ@&ﬁ}sﬁ}&&:ﬁl@}lﬁf&t m the group.
~consistin .. substituted alﬁ%j | Kenyl su sfituted al kenyl,
0,

al kynyl , ‘g‘ﬁﬂ%‘t“’f‘%ﬂ@]&%ﬁw@h@ﬁu bstipyfed gyttt é@i@@tlﬁ%@@oﬁ%ﬁ@ﬁﬂ, aryl

subst i tuﬁsadyaadi ybrbodwtse:rsﬁzafeybmb@wb&&ﬂow;ﬁdsnh@édmmlmmdaal 0, hydr oxyl,

| k bst t ed I t. h
Subst |t ur iR Ry B R ROCRRH SRt bR phenyt Chi o
~substi tuﬁldibnphadwhbwhm"yl aubgtitatad whospbodgk phosphioayl, sabsfihtiddi 0, cyano, i socyano,
substi tupsly hdn?loﬁ&f?a?yq’suf}ﬁm%fgar%ﬁep%% %ﬂcggub&ﬁ{n@&’ey 2 boxyl,

substituted car m no substituted am-do,
sul f onyl °Y@&B§te¥°ﬂﬁ¥wu@saweéh9tprocychq; phinpdcid, peotide, ansipolspirtidy| . subst i t ut ed
phosphorghug@hosphonyl substituted phosphonyl pol yaryl, substituted

- cy C|IC heterocycllc

pol yaryl, i substi tuted
substi t ut ed hﬁzg%ﬁ%ﬁ%%@@n%ﬁﬁe & ‘HY'ﬁ%def{tEF@nt%ﬁfGﬁfﬂ’éﬂY)Pﬁéptl de groups; Zis
a_ het er ahypinge|oe adyadhe gmnpstohgrogﬁﬁgsBel&&ﬂﬁbﬁltmmo@fco%ﬁﬁ@m sul fur, and

ni trogen_groupi o yglj.c uc ural formats; and X
is a het Qﬁty&lﬁr seqangte e’frg’irﬁ’sp{'f'%gﬁl? nﬁbal&gﬁgm&s "H'ﬁa ygen, sul fur, and
ni t r ogenpignpupbstged phebsilredrsubshiuted ety tisteroarylcgpbititgedst ruct ural formats. 10. A
use of chal, hwhwa@xw&gﬁmed%xy%h&gg Qlbsih@h M 9 wherein R5 is an

exocycllcc me
phenoxy, aroxy, substituted aroxy, alkylthio, substituted alkylthio, phenylthio,

substituted phenylthio, arylthio, substituted arylthio, cyano, isocyano, substituted

isocyano, carbonyl, substituted carbonyl, carboxyl, substituted carboxyl, amino,
substituted amino, amido, substituted amido, sulfonyl, substituted sulfony],
sulfonic acid, phosphoryl, substituted phosphoryl, phosphonyl, substituted
phosphonyl, polyaryl, substituted polyaryl, C1-C20 cyclic, substituted C1-C20
cyclic, heterocyclic, substituted heterocyclic, aminoacid, peptide, and polypeptide
- groups; ‘ .

Z is a heteratom selected from the group consisting of oxygen, sulfur, and
nitrogen groupings in linear, branched, or cyclic structural formats; and

X is a heteratom selected from the group consisting of oxygen, sulfur, and

nitrogen groupings in linear, branched, or cyclic structural formats.

10, A use of claim 9 wherein X is oxygen.
11. A use of claim 9 wherein R; is an exocyclicc methylene.
- 12, Awuse of claim 9 wherein the compound has one of following structures:
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12. A use of claim9 wherein the conpound has one of follow ng structures:
33 13 Decenber 2405 or HO 13. A use of claim 9 wherein the. cognoypd of
Formula la is suitable for being admnistered orally, parenterally,
topically, or transdermally. 14 A use of claim9 wherein the proliferation
di sorder is cancer. 15 A use of claim9 wherein the infection is bacterial.
16 A use of claim9 wherein the infection is fungal. 17 A use of claim9
wherein the peptic ulcer disease is linked to the presence of

Hel i cobacterpylori. 18 A use of claimg9 whergin the conpound odr Fornmula |a

is suitable for bei ceutically acceptable
carrier.-19 A use of ¢ oral adm nistration

is a nouthwash, |oz 3pensi on, granul e,

or any conbination th i w«hénein the carrier for

topi cal adm nistratiov- cream gel, paste,
~col l odion, glycerogelatin, linimggt, |otion, paste, plaster, powder, tape,

pat ch, aerosol, solution, tincture, or any conbination thereof. 21 A
process of'isolating a lactone froma plant, the |actone being defined by
the foll o\ ng AstsewEelaime® whereinshempwaingrol Poasila ad gl 68 54inPCTIUSOR/ 18602

R2 wher ei mdRinidtfed &BY) phrefiRBRAGHtAY, RtraRAeRpilyaken together are a hydrogen
atom or a group or grouping selected fromthe group consisting of alkyl,

substi t ut alkyl , ~al ke substituted al kenyl, al kynyl, substituted

al kynyl , g%enyﬁf%ega gl|?§%%enpEB%?ﬁ%“%?Vﬁ?”@%%??ﬁFﬁted aryl, heteroaryl,
substituted heteroaryl, halo, hydroxyl, alkoxy, substituted aikoxy,
_phenoxy, ddbst i ee eBclrehakeron ghegrigetiondg basterialut ed ar oxy, al kyl t hi o,
substituted al kyl thi o, phenylthio, substituted

16 A use of claim 9 wherein the infection is fungal.

17 A use of claim 9 wherein the peptic ulcer disease is linked to the presence of
Helicobacter pylori. |

18 A use of claim 9 wherein the compoundsf Formula Ia is suitable for being administered

in a pharmaceutically acceptable carrier,

19 A use of claim 18 wherein the carrier for oral administration is a mouthwash,
- lozenge, tablet, capsule, solution, suspension, granule, or any

combination thereof.

20 A use of claim 18 wherein the carnier for topical administration is a suppository,
ointment, cream, gel, paste, collodion, glycerogelatin, liniment, lotion, paste, plaster, powder,

-tape, patch, aerosol, solution, tincture, or any combination thereof.

21 A process of isolating a lactone from a plant, the lactone being defined by the
following structure: '
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phenyl thio, arylthio, substituted arylthio, cyano, isocyano, substituted

i socyano, carbonyl, substituted carbonyl, carboxyl, subspidMieshsgar boxyl,
am no, substituted am no, arnido, substituted am do, sulfonyl, substituted
sul fonyl, sulfonic acid, phosphoryl, substituted phosphoryl, phosphonyl,
substi tuted phosphonyl, polyaryl, substituted polyaryl, Cl-C20 cyclic,
substituted C-C20 cyclic, heterocyclic, substituted heterocyclic,

am noacywe.epRehi de, and pol ypeptide groups; Z is pehgheisadizoni sel ected
fromthe group consisting of oxygen, sulfur, and nitrogen groupings in

| i near, branched, or cyclic structural formats; and X is a heteratorn

sel ected fromthe group consisting of oxygen, sulfur, and nitrogen
groupings in |linear, branched, Rar cyclic structural formats, conprising
extracting the |actone from nt material. 22. The process of claim 21
wherein the plant is Securi dac i¥fgata. 23 The process of claim 21 wherein
the method of isolation is & ractgon foll owed by chromatography. 24. A
synt heti ¢ conpound defi ned of the following structures: 35 13
Decenber 2005 WD 02/100854 P 2118602 R1 R2 R4'ZR7 R, Rr, N Ks z
"Fornula la Formula I'b wherein R°-R7 taken i ndependently or R3-R6 taken
toge_th_erﬁ‘glfrae,%H drogen atom or a group or grouping selected fromthe
group conSsth géﬁﬁm&W??P@m§UH§BrBﬂFEH“%ﬂmﬁﬁﬁa@%%@ﬁyﬂwnsubstituted

al kenyl , ond kyupydr groping tdldotstl €6m @eloyduyp bonsRhgiofhiky!, Suskigied ut ed phenyl, aryl,

substitu rvl. _heter | substi.t ut het erogryl, halo, hydroxyl
al koxy, éﬁ%%?“%ﬁ%3%§g§ﬁ%§%¥ﬂﬁ%@ﬁ% §¥m§%ﬁ§%$Tﬁt§ﬁn hgnoxy, arony o

substituted phenyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, halo,

hydroxyl, alkoxy, substituted alkoxy, phenoxy, substituted phenoxy, aroxy,
substituted aroxy, alkylthio, substituted alkylthio, phenylthio, substituted
phenylthio, arylthio, substituted arylthio, cyano, isocyano, substituted isocyano,
carbonyl, substituted carbonyl, carboxyl, substituted carboxyl, amino, substituted
amino, amido, substituted amido, sulfonyl, substituted sulfonyl, sulfonic acid,
phosphoryl, substituted phosphoryl, phosphonyl, substituted phosphonyl,
polyaryl, substituted polyaryl, C1-C20 cyclic, substituted C1-C20 cyclic,
heterocyclic, substituted heterocyclic, aminoacid, peptide, and polypeptide
groups;

Z is a heteratom selected from the group consisting of oxygen, sulfur, and
nifrogen groupings in linear, branched, or cyclic structural formats; and

X is a heteratom selected from the group consisting of oxygen, sulfur, and
nitrogen groupings in linear, branched, or cyclic structural formats, comprising
extracting the lactone from plant material.
22, The process of claim; 21 wherein the plant is Securidaca virgata.
23 .. The process of claim 21-wherein the method of isolation is extraction
followed by chromatography. .
24. A synthetic compound defined by one of the following structures:
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substituted aroxy, alkylthio, substituted allcyltbio, phenylthio ,
substituted phenylthio, arylthio, substituted arylthio ano, .j.socyano,
substituted i socyano, carbonyl, substituted carbonyl, %%§%8£VT?&§
substituted carboxyl, am no, substituted am no, am do, substituted am do,
sul fonyl, substituted sulfonyl, sulfonic acid, phosphoryl, substituted
phosphor vyl hosphonyl, substituted phosphonyl, polyaryl, substituted
pol yaryl xvc&]zﬁ@% cyclic, substituted C-C20 cycli C,P('yr %lzélf‘@?:ycl ic, .
substituted heterocyclic, am noacid, peptide, and pol ypeptide groups; Z is
a heteratom selected fromthe group consisting of oxygen, sulfur, and
nitrogen groupings in Iiﬂear, branched, or cyclic structural formats; Zis
a hydrogen atom a hal ogen %Lonl a hydroxyl group, or an organic group
havi ng 1-8 carbon at'&s [ i ncludes a m sel ected fromthe
group consisting of axyggn,\sulfur, and nitro groupings in linear,
branched, or cyclicgg ciéral formats; i ZRra heteratom sel ected from
t he group consi sting of en, sulfur, an trogen groupings in linear,
branched, or cyclic struBtur@al formats, or '3 Decenber 2005 WO 02/ 100854
- PCTI'US02/ 18602 an i solmt@dd act one defi nedgfyuifpe foll owi ng structure:
Formula Ic wherein Ri-R9 taken independently or RS and R6 taken together
may be a t m Qr__any.. ot he oyps.,or gr.oypin selected fromthe
gr oup con2|¥ %E%‘E%?% gl?eléf‘”%ﬂe?‘{%tgbos{? F'Elﬁ%?ﬂl s a,req Yalg’ﬁ?’lga?‘méubs‘ti t ut ed
al kenyl , arkgreyp or gorping is¢lected droml theygngup consjstugynfbikylsabsititddut ed phenyl , aryl,
substi t ut I r i e yl, hal o, hydroxyl,

ey R Eidkbny), Q@Jsﬁﬂ.lﬂ@@fénglﬁ 2 yﬁ@noxf, k&bﬁﬁt@%}[ ?ll?fg%l, @9&,{1}

akkoxy, substituted aI<o§%,_ y, Su Cut e ‘henoxy, ar oxy,
‘subst i t ut eHbsHREgpheny]), pyh Fsptisutedann dheferaaryh qubstitiipd batrearyLdmlony | t hi o,
substi t ut &@d@bﬁ,rmiokﬂlsﬁbsﬁﬁfeaMkéad[y,opheno&y,l&jsssﬁﬂea fibn@dyydblyi 0, cyano, isocyano,
substltutedb.liﬁc ano ﬁﬁrbqu , égﬁstltuted_carhonyl, car boxyl ,
subst i t ut SHEYY Bgl?iﬂ"au%i % Substitntad il hie, phgmodthioyostitiidao, substituted ami do,
sul fonyl, phedyshibfaniiid, sidtisdatylihiosdybiiopiRbamdedubktinitddaspnas,y| , substituted
phosphory lcarb(%}?, Ssl%@&tﬂ%cli barﬁollegl?l,séalrbtog}trl,e sg:bsﬁtul:ed carboxyl, amino, substituted
' amino, amido, substituted amido, sulfonyl, substituted sulfonyl, sulfonic acid,

phosphoryl, substituted phosphoryl, phosphonyl, substituted phosphonyl,
polyaryl, substituted polyaryl, C1-C20 cyclic, substituted C1-C20 cyclic,
heterocyclic, substituted heterocyclic, aminoacid, peptide, and polypeptide
groups;
Z is a heteratom selected from the group consisting of oxygen, sulfur, and
" mifrogen groupings in linear, branched, or cyclic structural formats;

) Z! is a hydrogen atom, a halogen atom, a hydroxyl group, or an organic
group having 1-8 carbon atoms which includes a heteroatom selected from the
group consisting of oxygen, sulfur, and nitrogen groupings in linear, branched, or
cyclic structural formats; and

X is a heteratom selected from the group consisting of oxygen, sulfur, and

nitrogen groupings in linear, branched, or cyclic structural formats, or
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phosphonyl, polyaryl, substituted polyaryl, Cl-C20 cyclic, substituted
Cl-C20 «cyclic, heterocyclic, substituted heterocyclic q) %ﬁs pepti de,
and pol ypeptide groups: Y1, Y2, and Y3 taken independeh fmgr and Y2
taken together nay be a hydrogen or any other groups or groupings sel ected
fromthe group consisting of alkyl, substituted al kyl, al kenyl,
substituted alkenyl al kynyl , substltuted al kynyl henyl , substituted
phenyl , 3?V1 98%bst i t ut ed aryI het er oar yl , substlt%éQE?%4§?éroaryl, hal o,
hydroxyl alkoxy, substituted alkoxy, phenoxy, substituted phenoxy, aroxy,
substituted ar %ﬁola@&ﬁabﬁe'ab&ed%}'@é%dl bthag I thio, phenylthio,
substituted phenylthio, arylthio, % tuted aryl thio, cyan, isocyano,
substituted isocyano, carbonyl substltuted carbonyl, carboxyl, -
substituted carboxyl, am no, Rsubstltuted am no, anldo substltuted am do,
sul fonyl, substituted sul fony %%7 13 Decenber 2005 WO 02/100854
PCT/ US02118602 sulfonig aC|o,|p osphoryl substituted phosphoryl ,
phosphonyl, substituted RONYY- ~Zpol aryl, substituted polyaryl, C-C20
cyclic, substituted Cl-C20 gter ocyclic, substituted heterocyclic,
~atninoacid , peptide, aRg 8 groups; Z is a heteratom sel ected
hfur and nitrogen groupings in
| i near, branched, or cycl R¢ s &uctuRaI fornats and X is. a heteratom
sel ected fromthe group conS|st|ng of oxygen, sulfur and nitrogen
groupings in linear, branchedf®#a&yc|ic structural formats. 25. The
conpound of cIa|n124 defined by any of the follow ng structure: or HO 26.
A-~met hod ofherpitki ng a conmpound of Fornulae la and |c conprising: a)
\p%vn ding a prﬁpw%ﬁa%mﬂﬁoﬁ@%@@méﬁ{gaﬁ%@ é@gl{eact' ng the
precursor with one or nore chem cal reagenfs to rOVI a product having a
met hyl ene FFoRfFuhoherigouRs ¢ gnpipgscleted fop thegrewnrensigipanft ure. _ 27, A net hod

of maki ng M@Iﬁﬂﬂﬁmﬂwdﬁfl ARHYTLuBstituRed GIREIN, a4 - mbsﬁﬁ;te@ﬁlﬁjvﬂylj' ng a precursor
having a | %eny ebs 1:uteé[I g}}egyl dryl, substituted aryl, heteroaryl, substituted

heteroaryl, halo, hydroxyl, alkoxy, substituted alkoxy, phenoxy, substituted

phenoxy, aroxy, substituted aroxy, alkylthio, substituted alkylthio, phenylthio,

substituted phenylthio, arylthio, substituted arylthio, cyano, isocyano, substituted

isocyano, carbonyl, substituted carbonyl, carboxyl, substituted carboxyl, amino,

substituted amino, amido, substituted amido, sulfonyl, substituted sulfonyl,

sulfonic acid, phosphoryl, substituted phosphoryl, phosphonyl, substituted

phosphonyl, polyaryl, substituted polyaryl, C1-C20 cyclic, substituted C1-C20

cyclic, heterocyclic, substituted heterocyclic, aminoacid, peptide, and polypeptide
: ) groups; ’

Y1, Ya, and Y3 taken independently or Y; and Y3 taken together may be a
hydrogen or any other groups or groupings selected from the group consisting of
alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,
phenyl, substituted phenyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, halo, hydroxyl, alkoxy, substituted alkoxy, phenoxy, substituted
phenoxy, aroxy, substituted aroxy, alkylthio, substituted alkylthio, phenylthio,
substituted phenylthio, arylthio, substituted arylthio, cyano, isocyano, substituted
isocyano, carbonyl, substituted carbonyl, carboxyl, substituted carboxyl, amino,
substituted amino, amido, substituted amido, sulfony], substituted sulfonyl,
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b) reacting the precursor with one or nore chemical reagents to provide a

product having a methylene group at the a- position of tqﬁD%c%ﬁéeg%ﬁS
structure, and c) reacting the product with a neucleaphile.

WO 02/100854 PCT/US02/18602

sulfonic acid, phosphoryl, substituted phosphoryl, phosphonyl, substituted
phosphonyl, polyaryl, substituted polyaryl, C1-C20 cyclic, substituted C1-C20
cyclic, heterocyclic, substituted heterocyclic, aminoacid, peptide, and polypeptide
. groups;
Z is a heteratom selected from the group consisting of oxygen, sulfur, and
nitrogen groupings in linear, branched, or cyclic structural formats; and
X is a heteratom selected from the group consisting of oxygen, sulfur, and
nitrogen groupings in linear, branched, or cyclic structural formats.
25. The compound of claim 24 -defined by any of the following structure:

O OH
or OCH,; ™ 0

OH (1)
HO H

26. A method of making a compound of Formulae Ia and Ic comprising:
- a) providing a precursor having a lactone structure, and
| b) reacting the precursor with one or more chemical reagents to provide a

product having a methylene group at the a-position of the lactone structure. _ -
27. A method of making a compound of Formula Ib comprising:

é) providing a precursor having a lactone structure,

b) reacting the precursor with one or more chemical reagents to provide a
Pruduct having a methylene group at the o-position of the lactone structure, and

c) reacting the product with a neucleaphile.
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