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: ackground of the Invention

Despite the development of many different compounds which are

10  useful in the treatment of infection, cancer, and other disorders, there
remains a need for the development of new compounds which may be

~) 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

) marrow function. Moreover, effectiveness of these agents ﬁequently

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
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structure and met hods for us'ﬁ&mﬁﬁﬁfﬂﬁﬂPY %% he conpounds have been

di scl osed. The | adloapeurcle oPfntnaise Rand kaaviepslache satidtive andreuc! eaphi | i ¢ agent

to open the Jattune rin 0 compound. of Forrmula (Ib). The | actone of
Formul a (| g) %‘ﬁ%‘%lﬂfesgr 4 %&&FSHI&TW@E‘ ‘r‘f’€‘3%‘_ {a%‘? SHUSEe E}%"g *%ol ated from
Securid?ca viEQGWEﬁdTﬂe#gfmbEgggg?bnpdundfwﬂaz?a#ﬁgﬁﬂﬁﬂkaae? activi%y in
assays for antj. - C or treating
proliferation é(§;|mstor e?[gélsﬁoctﬁ as .cadr?](::nglr}'m% g&ﬁeg\étﬁbieh%%c@o%‘g % 02/ 100854 PC

| US02 /15602 Fomvreirendd=icioralaevaive orrpenisaptediem Sequeddecaof t he | nventi on

The present i pvgnt iTAEAS cshoul@Hed Rbckid 1o LB Vié &lsdairdlscPhafgaceutically 5
rmaceutical fornul ati ons, and net hod of use

active Iaghones, %heirﬁ&ﬁi . I

t hereof, ahd REHRYeRmpeEdshaye degpstraled retivibgis arsaysifohratipacieriohi cal | y

functi onal i zeshdlaAg fiRpsSctiigeh,uhd fin @tfhe proBfer8bd disadEeduciead antiinfective
agents. '

cancer. Based on the in vifro assays, the lactones are useful for treating

proliferation disorders including, for example, breast cancer, colon cancer,

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 Ry
R X X
.30 2 \ Ry \
R
R; Re Rs 7
Formula Ia ‘ Formula b




Background of the Invention Despite the devel opnent of many different
conpounds which are 10 useful in the treatnment of infeatipeRms&amser, and
ot her disorders, there remains a need for the devel opnent of new conpounds
which nmay be effective at |ower dosages, nore selective, having fewer side
effects or capable of treating di seases or disorders where resistance to

t he known conpounds has devel oped. 15 Chenot herapeutic agents are used for
the treatment of infections, cancer, abnormal proliferation disorders
(endonietriosis, _restenasis, . psoriasis), and other disorders. Mst

chenot her apBUFTE Rk tpspendeity or ReRs takandosgiher aren hvdedeensftompeci fi city.  For
exanpl e, cafteagioupsr fBepiaf selebied fren dicRghup calisen: Fhikgeablinne of the primry

nodes of tr i an “hemnt her ap Q0 js used specifically to limt
~cell growt hﬁ%{]}gﬂ?@ &t ?gﬁqt%a&eﬁs%?ﬁeﬁfﬁﬁ%“ﬂa&@ﬁs al so affect
neopl asti  csubstithtedaphenyLprsdlsubstugediang heelolnyl, efbstitoeddterdardshats (€. 9., bone
mar r ow, _ha'l KYdIOQ}Il, ALEAX@%HFS%E&Q&O%?%&O%%M{S&&@ Eheﬁt? %el al negat Ive si de

effects incl'uding harr [oss, naus mting, and‘ysalf%}ﬁ'r ession of bone

mar r ow f unclubgitedyErE feithioequbsiguted Alicylthie, pbenylthieswbsligesst s frequent |y 25

di m ni shes gv@ithiol PG SublsBruied BryHQY, QY ABIERYar8] subfbailidRgRo, |t 1S therefore
an obj ect of bt hi s %)nveegl;tcir’@n i‘o Br oyi de .a novel class of . conpounds
effective a8CIMlsupsyfL BL PO L SPRsfmlsA srrbeh aningsubgsids. 1t i s anot her
obj ect of tdnimso, amiMe substintddamidop feyl aabstifuted Ghlfonel, sulfodit BeQP! asti c agent with
specific cy xlCcity.in.grder to, mninze sid 30 effects. It is a
further objptélgl{pg%q’f%“uﬁﬁ?% é’ﬁ‘fiofyﬁi\?lécr’lsp Fo(ﬁ‘g?’ f“E’StB’FtS‘g?b&?Q‘S?ﬁLi infective agents
whi ch are sobeiyi sestintd dolydrgy @24 eyolic, substjtniod GeC20exelis currently in | 13
Decenber 2ngémwgﬁg,%ﬁl%s%@eg%éﬁgwﬁﬂé%ﬁo?&ég%%%%%éﬁy%ﬁ@%l de an alternative

met hod of treatnment for drug resistant mrary of the Invention
Conpounds ¢&¥¥rnul ae la and Ic having a |lactone structure and a 5

et hyl ene gr oupz ata Heldfuoi RBrd B5h HicQRoudkodshiind FGIARE sHlUkkur e have been
R . nifrogen groupings in linear, 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:

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




di scovered. The | actone corrpounds can be react ed W|th a neucl eaphilic
agent to open the lactone ring to a conpound of ~ For nul amb:ece;ﬁt@g(hoactone of
Forrmula la and its functional derivatives have been isolated from
Securidaca virgata. These conpounds are referred to as LMSV-6 or
SecurolideTm The 10 purified conpounds have denonstrated activity in
assays for anti-bacterial and anti-fungal activities, and for treating
proliferation disorders such as cancer. Based on the in vitro assays, the
| actones are useful for treating proliferation disorders including, for
exanpl e, br gmbxgcanmesubswwaroma&ehhw splestituted aligifde pbengitidprach cancer,

pancr eat! ¢ SRR plHBfiC AEh ubldBls EARGEL nd Fold kaRiGRACET, esophageal

cancer, and Iﬁ’ so effective for treatnent of bacterial
- and fungal isnéyand, cohenyl, ﬁ%ﬁ%@ﬁﬁ@b‘thaﬁl’P@Wl septieheaRoxyhppigp: di sease,

lgia”g'n\é' Tgsgg%g?tgﬁhﬁﬂ?m{dvgmmﬁmgeﬁfi@r sﬁlﬁdiﬂltﬁ@sﬁoﬁ)ﬂﬂgerzg gf | Zg:omjnlaae

structure, &H@“ﬁ)ﬁcgé%ﬁ{%ﬂhﬁ‘éj ‘%‘5 T%%B%?mﬂﬁﬂﬁ g more cheni cal

PR i v v e sesest i AT B
L o A B3 S

agent such LSS at ni ne, neutral or
~.ani oni ¢ neugloegphi | es to generate a conmpound of Formula Ib. 25 30 A first

aspect of the prgsen V, Is Te Mo gupd defined by
one of the foll ox\?\‘iﬁﬁtancwﬁ@t&hrug% ERIIlzgt%)h\r@yrnﬁ}?{‘i’lQﬂ Izg?mr?rlu@kg bgilsg Decenber 2005

wher ei n Rl W@@kmwm@mmrﬁyﬂwgml%d#%Réﬁgf%é?‘ﬁ@?“ga‘?e a hydrogen
atom or QlﬁcﬂTuﬁb&fmtg{M'aﬂl&n ASheaicad diram AlkeyQsubsputeddgngti ng of al kyl,

substituted kyl , al kenyl ub tJt en nyl, substituted
al kynyl, pheksl, subgtifpfed phepylety e‘{ d]ygter%aﬂ‘ﬁ’ssfl?s?h‘[‘%d aryl, heteroaryl,
substituted h&g{)ﬁfdom‘[(y Ihy-drBayl, Q;koxmsﬁifsdm;eki,aucakﬂgpkepoxysmbsttwtedjt ed al koxy,
phenoxy, sub tituted pI’Lﬁ aro ) gl kyl t hi o,
substi t ut edp R%P PR 5 ﬁt@ﬁxﬁo g}ﬁ%’sp@st u1eh§&$ﬁﬁg ‘fﬁr(’ﬁhl aryl t hi o,
subst i t ut ed substithted pignylea@ Iawlthlswwwd azy|ihén; pxam,eﬁﬁcﬂas@é%wate car bonyl ,
substi t ut ed; car BNyl f AREXU carbHYE Lhcbolls duthRtROBMboxy RIS, Substi tut ed
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
AN X R Xy
Rj R
zZ 3 R
Ry Ry !

Formula fa ‘ Formula Ib
b '




1
i

am no, am do, substituted am do, sulfonyl, substituted sulfonyl, sulfonic
acid, phosphoryl, substituted phosphoryl, phosphonyl, ssibskitdboe
phosphonyl, polyaryl, substituted polyaryl, C-C20 cyclic, substituted

Cl1l- C20 cyclic, heterocyclic, substituted-heterocyclic, am noacid, peptide,
and pol ypeptide groups; Zis a heteratom selected fromthe group

consi sting of oxygen, sulfur, and nitrogen groupings in linear, branched,
or cyclic structural formats; Z' is a hydrogen atom a hal ogen atom a

hydr oxyl group, or an organic group having 1-8 carbon atons which includes
a het er oat oY@ BeRe tikérindepeddentlygr BuiB s chasbsdiienge 0hydopegaem sul fur, and

ni trogen gr S | ne ranched, or, cyclic structural formats; and
X is a het e%ﬁ%ﬁﬁg’selg&c#%%ls ec%?‘ W ECEPR sosisting Ll sustigisd gen, sul fur, and
ni trogen gr dkyi Aoyl subltitetebalienyl; dohipshbstiritedallenyCpiehyiuct ural formats, or an

i sol ated | agh@fifedfehil! f st.r ormul a | c wherein
Rt - Re taken, i nde engen%%ghggma%’%mﬁgkmb #%%gﬁﬁg?ﬂﬂaﬁ% a hydrogen atom
or any ot hel d&?ﬁﬁ “ﬁ#ﬂ@@@ﬂﬁhﬁﬁgYs%ﬂesbedmﬁmmdpmmqumenp consi sting of
al kyl | subsiwﬁumaﬂhr&}ykmquhﬁl KB Eitkted RG] S %ﬁtﬂmaéuéﬁﬂ}&f al kynyl,

en ar

substltuted aﬁﬂéfy hené substltute substltuted aryl,
heteroaryl ity s ‘Pf—?flﬂ‘a Pcyﬁai'éocYWcﬁ“bW# I@lcm;@y substituted
al koxy, phefmboyyl albmrmdwtbedfl cmom@mb@fedzﬂ paﬁm%ﬁbma&éaxw substitut ed

aroxy, al kylptihi ted al : substl tuted

phenyl thi o,  ar i gslﬂﬁéu Ao wow %‘if"‘%ﬂ @%}l’&ﬂos Up ek substi t ut ed

i socyano, ke ?F)Yi Subéﬁsrbtsdpktmledfl,qmsbhmyl subﬁhﬁt&bpmkphombls]El tu]t ed cgr boxyl , .

anino, su sul f on substitute
tb'fai a?rgrsﬁﬂuﬁﬁh By ”bij@zﬁ %Hﬁé%d&%@}%?c?@éﬁl ek y

sul fonyl , nic acid osp or “phor yi , phosphonl,
substi t ut edle oy *fBPﬁ’?‘F“‘ &S‘W’M% amingeeid, pepiide doppilyreptide, Cl - C20 cyclic,
substitut edzdips;C20 cyclic, heterocyclic, substituted heterocyclic,

am noaci d, peptide, e groups; Y1, Y2, and Y3 taken
|ndependently o% h%ﬁg’“g’?&%'g‘gg é&“ﬁé?mﬁﬁ%gﬁéx}&eﬂsﬁw,@gén or any ot her

groups or @iwggi grg@uge irdtib@Obrhuitchal, drit@cliysRuturf Gstiagl | N of
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 ar
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




al kyl , substituted al kyl, alkenyl, substituted al kenyl, al kynyl, _
substituted al kynyl, phenyl, substituted phenyl, aryl, 1spbskbdpioed aryl,
het eroaryl, substituted heteroaryl, hal o, hydroxyl, al koxy, substituted

al koxy, phenoxy, substituted. phenoxy, aroxy, substituted aroxy,

al kyltliio, substituted al kylthio, phenylthio, substituted phenylthio,
arylthio, substituted arylthio, cyano, isocyano, substituted isocyano,
carbonyl, substituted carbonyl, carboxyl, substituted carboxyl, am no,
substituted am no, am do, substituted am do, sulfonyl, substituted

sul fonyl, &4Ff8nic acid, phosphoryl, substituted phosphoryl, phosphonyl,
substituted phaapekh indgpehdéadyydr Rs StdFRitikiehlto@éthdd @lay 8¢ ¥ hydrdgen C20 cycli c,
substitutedmgl-czo c%clic, heteroq&cki&w substitute heéerocyclic,

ami noaci d, BBt &, oheh BroWs oy BaPTE &1k lopuhe SFOPLonsIFRE Y ot om sel ected from
t he group cdkdi sbstingedoflicydalkge, sulstitufed alkesh cilynylf sngjewcdgtiony ngs in | i near,

branched, o cliG. r . X i - eratom sel ected from
" the group c%hr?gglﬁ’s%uiblﬁl?"ﬁ%ﬁﬁ g‘&?z’gag}r[f,s{l%%%w’i%ﬁ%’?urbgtéﬁgtrg]&groupi ngs in linear,
branched, ohetesgasyl; kale bydseryls plipxys Sbsfituted alioxg aheonedty.asistitedof t he present

i nventi on PiubHESoRy, MibSitakd 20.0NRANRsub itk atly BRI of a nedi cament
for the t.re;‘)gjeug%h[go%yw%r%{%e% t&@%ﬁ%%%%rder, an mLG%(é%’jug%% pain or a
peptic ul ce YR % th YOIV HE ! of the
Eiol IR(7)W|t nE 'ﬂt!idj(hlﬁibﬂi‘!ﬁﬁ)d ;rlt,fdi'aﬁtrtﬁtkdcar_ﬂoayiﬁﬁfbﬁwt ; I,fkubdﬁuﬁdacaﬁo@@@mmb@h dr 2005 \t/vher ein

- aken i ndependen or - e e rar ydrogen atom or a
group or gr%‘h% ng as“élfmé%'tn}eaa’ ?Psﬁtetﬁﬁaém é)rsdllri]fﬁnyg%ﬁ't%slug’ﬁdﬁ'éﬁﬁl’ al kyl, substituted
-al kyl , al kemwfbnic saidh phosplrtrgdsubdtikesdyphosphérily phoksphosyibsbstitudded al kynyl , phenyl ,

substitute o SEHASh Y4 evehd LYh.cshbstituted
DRLAOY), ph%;ﬁh&ﬁgaﬁ k&%ﬁs’cﬁgyd yefELRLaAE br.coY

het eroaryl , hal o, ] ] OXY,  substi't ut ed Koxy, phenoxy,
subst i t ut ed*Yplife Rsyeychs. subjtituted hiraedyeline erpinenciskaertidy, fad pokypeptidg ubst i t ut ed
al kyl thi o, @bhgsylthio, substituted phenylthio, arylthio, substituted
aryl thi o, cyano,, isocyano, substituted_isocyano, carbonyl, substituted
carbonyl, car bo%‘fl‘,?z’ ?%/}SE‘ttﬁkf"b't“ BB ?“‘j;%%tﬁlf??tc? WY PCed  ami no,
ani i do, subsgtliogernt edangribdogrowgt bif gdowpings sidost b mtiedraiplcbasiryihg oS ul f oni ¢ aci d,
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, substituted aroxy, alkylthio, substituted alkylthio, phenylthio,
sz-zbstitutcd pheny[fhid, arylthio, substituted arylthio, cyano, isocyano, subétihxted
“ isocyano, carﬂéﬁyi, substituted carbonyl, carboxyl, substituted carboxyl, amino, |
substituted amino, amido, substituted amido, sulfonyl, substituted sulfonyl, -
sulfonic acid, phosphoryl, substitute;d 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 |




phosphoryl, substituted phosphoryl, phosphonyl, substituted phosphonyl ,
pol yaryl, substituted polyaryl, Cl1-C20 cyclic, substitutiebedhbde2fdscyclic,

. heterocyclic, substituted"heterocyclic , am noacid, peptide, and

- fromthe group consisting of al

pol ypeptide groups; Z is a heteratomselected fromthe group consisting of
oxygen, sulfur, and nitrogen groupings in |inear, branched, or cyclic
structural formats; Z' is a hydrogen atom a hal ogen atom a hydroxyl
group, or an organic group having 1-8 carbon atons which includes a

‘het eroatom sel ected fromthe group consisting of oxygen, sulfur, and
nitrogen groupings in |inear, branched, or <cyclic structural formats; and
Xis a heteratom sel ected fromth& group consisting of oxygen, sulfur, and
nitrogen groupings in |inearg, nched, or cyclic structural formats, or an
i sol ated | actone defined by the ow ng structure: Formula Ic 2c 13
Decenber 2005 wherein R -R9 n pndependently or Rs and R6 taken

- together may be a hydrogen atfsm o any ot her groups or groupings sel ected

| Rs substituted al kyl, al kenyl,
substituted al kenyl, al kynyl, substituted al kynyl, phenyl, substituted
phenyl , ar ed ak substl ut ed heteroaryl, hal o,
hydroxyl M$§5§§Pﬁ£ cm% %?*%‘%Pk I% eﬁe S ar é&? phenoxy, aroxy,
subst i t ut et aZrYR 9t gredpioglselprites, ﬁogulbsgqoth@éiﬂaigloﬂlm substlph@nyl t hi o,

Subst it ut aflep/aan) ol itddy By WS LBGA LR 0. cYano, i socyano,

substltuted |soc ano car bonyl , “substi tuted carbonyl, carboxyl,
substit ut 4P sy, anghpypgtituted arpsls hsterprrideisubstingiest beferdagd haloubst i t ut ed ani do,’

Slﬁl| foEyI ltﬁrutastuﬂmﬁdu&ututeal&bxy pt&ud:ﬁyowb&m&edﬂe?&b | Ory: Sutb?st! tut eg
phosphory ony Qny ol yaryl, substitute

pol yaryl | E?@ﬁ%%a%?%ﬁ%gm“%ﬁﬁ§F?%§?§HME£P8§8HM%§@TP dhet er ocycl i c,
substituteﬁmh@h@ﬂmﬁwalnbﬁmaahmﬂaai@mmme@tﬁﬂesmaﬁdwﬁﬁhmpmmt|de .groups; Y1,
2, and Y%atm@ussﬁﬂeesgmgt Laxb&gt sty ARG QORL IR i be a

hydrogen or an $ or gfouplings se ront substituted
al kynyl , aﬁﬁéhywdo§ﬂE§@V@@@@6SBWEW&FMB%WV¢mﬂ®mﬂSFWWWU®dLaryI het eroaryl ,

- subst i t ut @Hosphoryl, 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, 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
mttogen groupings in linear, branched, or cychc structural formats, comprising
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

2e




- heteroaryl, halo, hydroxyl, alkoxy, substltuted alkoxy, phenoxy,
substituted phenoxy, aroxy, substituted aroxy, al kylthij9pesubsbagsut ed

al kylthio , phenylthio, substituted phenylthio, arylthio, substituted
arylthio cyano, isocyano, substituted isocyano, carbonyl, substituted
carbonyl, carboxyl, substituted carboxyl, am no, substituted am no, am do,
substituted am do, sulfonyl, substituted sulfonyl, sulfonic acid,
phosphoryl, substituted phosphoryl, phosphonyl, substituted phosphonyl,

" polyaryl, substituted polyaryl, C-C20 cyclic, substituted C-C20 cyclic,

“het er ocycl i ehergmBsRi talen édepradaatipenftisdakentrribraeied hyfregrniathm  and pol ypepti de
groups; Z l&&:&tﬁb@@@ﬂtpﬁ@é@%&%& @t&ﬁsﬁggmﬁ%m&tadng of oxygen,
n

sul fur, and nitro e roupi ngs i near, branched, or cyclic structural
formats; artiok ke @Fﬂﬁ@ﬁﬁ%éﬂ@@@éﬂmﬁwﬁﬂﬁkﬁ@’g@%ﬁb consi sting of oxygen,
sul fur, andsubstiuttédqgaﬁl gfyl?ldlﬂisﬂﬁﬁdbr@l hétereayl, substianelRroanl, bacl i ¢ structural

fornats resent en rovi des a process of

i sol ating ahpff@[ ’ﬁ%de‘y’fsfﬂifﬁtu&edﬁﬁ(ﬁﬁt‘ Pheipre- f“§ “é‘ﬁiep%ﬁ c'?‘ﬁ d2fined by the

fol |l ow ng smmﬁmmmﬂmmxnaﬁqnﬂoEmmmumﬂmmzmﬂ5phhehb¢HMEhmﬁﬁ taken i ndependently
or R3-R6 take yuﬁ,%gawitt&a St%ttﬁutaittyﬂtoogfaﬂ od 03{9110 Uibsfhath BB, gr oupi ng

sel ected friom: oup consi st L1 tut’e al kyl, al kenyl,

substltutedwdmkénwhmmﬁﬁkyhvwlCﬁbﬂgbﬂﬂﬁm@@dgﬁm%#ﬂvmml9W§%WFd subst it ut ed

phenyl, arydmmétmﬁt'smh@ttd%wb,s yerst?@ﬁaﬁtedsmbﬁtﬁtfé&@&l&teteroaryl hal o,
hydroxyl al I coxy, substitutedal koxy, phenoxy,. substituted phenoxy, ar oxy,

substltute&%ﬁ%ﬁwim@ﬁ%ﬂﬁRWﬁnghﬁﬂ@?%ﬁ%ﬂm§WWﬂﬂmﬁﬂPm$henyIth|o

'sugsti t ut e%olyﬁﬂﬁ@tﬂsﬁth!e@polﬁf)ﬂj(tiﬁC!DcyEktb&Ibbtiﬂxt&B@l-&BQ’dyﬁ:m o, c%an | i socyano,
substituted jsocyano, . C on subst i o car boxy
substltuteg“@ﬁ?ﬂ%ﬁf“”“@ﬁ?ﬁ%@”éﬁg%Pﬁfﬁ?% pqﬁﬁ? %h?BW%ﬁg substituted anido,
sul fonyl, sgdst;ituted sul fonyl, suifonic acid, phosphory1 substituted

phosphoryl, pho S i substituted
pol yaryl, Cl1- CQ%BQHE%Emmuggég%??&?%&Q%§§@§§E%¥ffm% ﬂeter%cycllc
substltutedHM%w@@Bmy%$Mduw%ﬂﬁﬁ@h%hQWWﬁ@ﬁFW@Eﬂﬁaﬁﬂmpolypept|de groups; Zis
a heteratom sel gq;@gydfolrggfmgnb%hﬂbgéﬁm&zpﬁﬁycﬁbﬂynﬁo&{f o)egRic sul fur, and

nitrogen groupings i'n [inear, branch ed, or cyclic %ﬁguctural fornats and X

is a het er OINEeEnEL? subopigms ek eBdE HBHS YPGen, sul fur, and

group consisting of oxygen, sulfur, and nitrogen groupings in lmear, branched, or

cyclic structural formats; and
' Xis 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

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

£




nitrogen groupings in linear, branched, or cyclic structural formats,
conprising extracting the Iactone fron1p|ant mat eri al . 1ADEQH£&BmﬁSpeCt of
the present invention provides a synthetic conpound as - defined by, one of
the follow ng structures: Formula Ib 2e 13 Decenber 2005 wherein R -R7
taken i ndependently or R3-R6 taken together are a hydrogen atom or a group
or grouping selected fromthe group consisting of al kyl, substituted

al kyl, allcenyl , substituted al kenyl, alkynyl, substituted allcynyl,

phenyl, s Uaﬁ&ﬁ bt &ye@e@a&@x by graipyﬂgs s&déﬁﬂtﬁloﬂxttﬁ&gdo@rcyﬁmsbn@@ﬂ eroaryl,

L e

substi t ut ecblﬁhyk,whhd&hmdpp&@nyjyi itstitugd BT, héterbeg, supstaunsd t hi o , arylt hi o,
substitute Gyan | S0GY u ano, carbonyl,
substi t ut e&l %é%laﬁé’ﬁ‘af a{’r g%‘l’xysu ?fnp %’H’??‘f Sﬁ‘ﬁ sul fonic acid,
phosphoryl mwmubSt@@UWE@nwW@ng0$&m¢wpﬂbgwﬁﬁhmeh@u@Emmh@ted phosphonyl ,
pol yaryl, Sgﬁhsifuhsbdlsﬁh&gﬂt i Yo, sub@tu&@%ﬁx&lcya&o @gpaaslsu&aﬂadﬂ -C20 cyclic,

heterocycllc et érocyclic;, am noacl Etlde and polypeptlde
groups; Z |1§°°ﬁaq?e?a€}°aﬂowb5“§ﬁqdéé{b%ﬂ’f°ﬁ@ﬁﬁlﬁébs§?@ﬂﬁﬂb‘6ﬁ PBing of oxygen,
sul fur, andybdialddQe b, %ﬁum&maﬁdon@mnymﬁm@mwfoﬁﬂ cyclic structural

rpnt e el R B SRR et cPonr ot ot e

fromthe gmahgnom@slysﬁyl Bbstitfitedpalgeyl, ClsOR( eytlic, a:bstitmbdﬁb@é@n groupings in
l I near, br alge eﬂéteroc clic ¥1%|stllt1(1:tec§ %ertelﬂ(g:GS’H aJnngarcﬁ%Eegﬁcf f Or p%ﬁg’h% ﬁﬁ het eratom -

sel ect ed frarCll oup consrs nitrogen
gr-aupi ngs |mwM$near branched, or cyclic structural formats, or an

i sol ated | actong, dgf dnﬁetq ¥ fo H\%A@b&ﬁeﬂw%ﬁm&ﬁ wg@ther%%ma ha | c wherein
Ri - R9 taken |ndependent y or taken together my F a hydrogen 2f
hydrogen or any other groups or groupings selected from the group consisting o

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, 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




13 Decenber 2005 atom or any other groups or groupings selected fromthe
group consisting of alkyl, substituted al kyl', al kenyl, 13Dashbd 2doed

al kenyl , al kenyl, substituted al kynyl, phenyl, substituted phenyl, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, halo, hydroxyl,

al koxy, substituted al koxy, phenoxy, substituted phenoxy, aroxy,
substituted aroxy, alkylthio, substituted alyylthio , phenylthio,
substituted phenylthio, arylthio, substituted arylthio, cyan, isocyano,
substituted isocyano, carbonyl, substituted carbonyl, carboxyl,
~substituted carboxyl, am no, substituted am no, aanido, substituted am do,
sul fonyl, substituted sul fonyl, sulfonic acid, phosphoryl, substituted
phosphoryl, phosph Pg:pegtuﬂfég‘wr@@@ﬂimpmi&pbmmdesam@tﬂtﬂf&ﬁmaﬁk{ggtitut ed

pol yaryl, Ghmg%ﬁnggppéﬁmﬂgﬂpaﬁﬁIﬂged Cl-C20 cyclic, heterocyclic,
substituted heterocyclic, amn ac & pepti de,. and pol ypeptide groups; Y1
Y2, and Y3 take® PiHépEadenndey havindi lagmub stactiken t oget her may be a
hydrogen or anyppti&ine e -qr ' l.ected fromthe group

consi sting of éfkyl,gsu%ﬁ?ﬁ?ﬁ?@%“%%ﬁbﬁg%g‘%gﬁgF?g’ﬁH?PFﬁﬁﬁéd al kenyl ,

al I'cynyl , iy ieving g mgthrlors group ap the ayiosition béthé facbedstpb@yind aryl |
substituted aryb,mgﬁﬁgﬂg Fodthet i het eroaryl, hal o, hydroxyl,

al koxy, substitgted a ko?y, pﬁ@%gi%#ﬁ%% stituted phenoxy, aroxy,
substituted aroxy, alkylthio, substituted al kylthio, phenylthio,
substituted phenylthi o, Daaiyddtiv&ipton BSik iMeighydr Y/ t bi 0, cyano, isocyano,
substitutedy iso&*gqgtjcarb Q%I, substituted carbonyl, carboxyl, -
substituted carboxyl s AMPABMSsypstituted amino, am do, substituted am do,
sul fonyl, substidut elacond tmldicd franlé@niigcadsida. Phosphoryl, substituted
phosphoryl, pho | s titute hosphonyl, polyaryl, substituted"

pol yaryl , c1-c233%§@%f%?§§§‘%F%f&?gﬁb & dﬁVEF?%W%ﬂ%terocyclic,

subst i t ut ed bRl ¥tk p hrdroxyhinpeamt dositve ptd dibelosan dho@bypept i de  groups; Z i s
a het er at omagehesdiodik r I.Sk 1 of oxygen, sulfur, and

ni trogen groupings. in {?ﬁ%g?$“%?ﬁﬁ%ﬁ%%?aﬁgﬁ%ﬁgF?Hm§¥ uctural formats; and X
is. a het er 5tOHTSelnens enbadisnt, thedacippensnd dedsiwstivasgardfe oxygen, sul fur, and
ni trogen gr Gublenbpmedis bf MeRkatogRpAOERAML, Rim SYRhfhes) TuCtUral formats. A -
fifth aspect of the present invention provides a nmethod of making a
conmpound of Forrmula la and I¢ conprising: a) providing a precursor having a
| act one structure, and

2h




b) reacting the precursor with one or nore chem cal reagents to provide a
product having a nethylene group at the a-position of t | act

structure. - 2g 13 Decenber 2005 A sixth aspect of the?%?%g@ﬁq£§%vention
provi des a nethod of making a conmpound of Formula |b conprising: a)

provi ding a precursor having a | actone structure, b) reacting the precursor
with one or nore chem cal reagents to provide a product having a nethyl ene
group at MH&¥W4position of the lactone structure PAR§¥8Y?reacting the
product with a neucl eaphile. Detail ed Description of the Invention |

Lact one Corrpcp&gﬁ&g@&ieéﬁi?_ CE%?ﬁ"fr’é’éas’%‘?%ﬁg’i%%%&}gg%curi daea virgata.

Lactones with an exocycli c nethylene el r respective
deri vatives WwPlysalaceapyps fobopanicplfarailymds uprd dpreinghe tame lettoses" osed. The | act ones

Fasour 008, | S R el e bt el ves can Do

resources. In one enmpodinent, the | ac
i sol ated by ﬁiﬁ'ﬁjﬁe‘BMF}EM%@F@BW@"ﬁﬁ?ﬂ’{?&l%?a“ﬂ’?%a%{"dﬁﬁ’&nt whose 2h 13
Decenber 200 SuliinBR/ol ORiG6ZEn Bfotpidg] N2 ket:B BRAvitimN® BOFRChefdd enti fic nane is

Securidaca il gat whi c el ongs, t.o .Pql ygal.acea its botanical
famly. As ugegﬁgﬁgrg%for’fp Oﬁggﬁ%aﬁerﬁg ade%rgﬁutﬂ%eﬂ%%%es bé’ﬁ%%ﬁ‘iﬁjg% es any organic
chenmi cal s haldctgesavithiopecrmembeemichlnepgéni (Thaerm gtomafetsio @i N whi ch t he oxygen
‘atom of the Cz ga&@g I . om or a nitrogen

gr oupi ng. Thgbl%%r@%%gg?%?fgvﬁgmas ué%}ém%e‘?tg%#‘);g%?@rs to any conpounds
that are mad&creRiapeuslsaphilicpgmbsdo foym. fesamnle an dvéd, esesemideed with one or nore
chem cal jpeaggiiser prbliistiRidpral so refers to any products obtainable by ring
openi ng of the |actone ith an organic or .inorganic neucleaphilic agents
‘ta form for exaﬁ‘bf’%e,e Raiment fhe lactqng has the plipwing ghemicg) sEyiiest her product s
thereof. In one enbodi ment, the |lactone has the follow ng chem cal
structure:

Ry
R, \ X
Ra
R Z
4
s 1o
Formula Ia

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




wherein RI-R6 taken independently or R3-R6 taken together are a hydrogen
15 atom a halogen atom a hydroxyl group, or any ot her 19hgaRb& 2@550Upi Ngs
cont ai ni ng any nunber of carbon atons, preferably 1- 8 carbon atons, and
optionally include a heteroatom such as oxygen, sulfur, or nitrogen
grouping in linear, branched, or cyclic structural formats, representative
Ri -R6 gr eing al kyl, substituted al kyl, alk stituted

al kenyl , QHg%qaﬁﬁenyl substi t ut ed al kynyl , phenyl, ﬁ&%&@yﬁH@Ed phenyl ,

aryl, substltuted aryl het er oaryl , substltuted het eroaryl hal o,

hydr oxyl , al kobyiatedphosphdryll @6sphetlyl, GMﬁtutedJEH%@Mﬂ&zl gﬁl& i: Eﬁt ed pﬂenor%/,h
y | 0, pheny I 0,

ar oxy, substltu.e
substituted SRERSHE "fﬂgﬂ}/ F?Fﬁfyﬁﬂc Sty ‘{j‘g{ 8%0 °Y&I|‘°y¥1?t‘ﬁ?°éf° i%yano, isocyano,
substi tuted m@ww@&ﬂbﬁmmth@amhmmmuh$ﬁ&iuﬁﬁﬁpaﬁ¢qamﬁenyl car boxyl ,

substituted carbox 0, 1S am.do., substltuted am do,
sul fonyl , substltu¥e§ ;hmm ggg%?#onldoé%lgﬁmﬁﬁ’]ﬁ%%ryl 3 13 Decenber

2005 WO 0211@@854”@@Kﬂh@@2m$gﬁ@gﬂéﬂbsﬁmBmied phosphoryl , phosphonyl,
substituted phos I |, C1-C20 cyclic,
substituted Cl - Qp%we?f%%ﬁg%égﬁggﬁc ,otr%% %ﬁt%é het er ocycl i c,

‘am noaci d, p@%ﬁ%d@mﬂﬁ#‘EﬁﬁybgﬂFWH%ﬁEF%%p Z is a heteratom such as oxygen,
sul fur, or n|trogﬁ@mgm@u@uﬂgmmnm@@mm&mgﬁ@ﬂmﬁﬂﬁ gm%$mdn cyclic structura
fornats and S a heteratom such as oxygen, or nitrogen grouping
in Iinéar BFUHER %ed, or cyclic structural fornats. I n anot her enbodi nent,
t he conpound has the followi ng chem cal structure: 10 Fornula Ib wherein
Rl- R7 taken independently or R3- t aken together may be a hydrogen atom a
hgﬂogen atom a hydroxyl group, ot her organic groupings containing
1- 8 carbon 15 atons, and

optionally include a heteroatﬂn1s ch\as oxygen, sulfur, or
ZR,

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




nitrogen grouping in |linear, branched, or cyclic structural formats,
representative Rr-R6 groupings being al kyl, substituted I enyl ,
substituted al kenyl, al kynyl, substituted al kynyl, phen;?b%%ﬁ‘g?%#uted
phenyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, halo,
hydr oxyl, 20 al koxy, substituted al koxy, phenoxy, substituted phenoxy,
aroxy, substituted aroxy, alkylthio, substituted alkylthio, phenylthio,
substituﬁgﬁmﬂwgﬁylthio, arylthio, substituted aryIFﬂ’@?yg? no, i socyano,
substituted isocyano, carbonyl, substituted carbonyl, carboxyl,
substituted qaphedy! , i i N0- .80, .substituted am do,
sul fonyl, subs i?ﬁ%ﬁgmsu #%ﬁ?ﬁ?ﬁgghg%#§§%%%£%§?§: %@%ﬁoryl, substituted
phosphoryl , PABBENENEPU: substituted phosphonyl, polyaryl, substituted
pol yaryl , O - C20 Xy Hoteroatottlyi ds wisaeh, Shifud, of Berb¥is kg 2005 VIO 02/ 100854
PCTIU802/18682 Cﬁp c%ﬁlic .hetergﬁéfliq, substi tut ed %eterocyclic,
am noaci d, pePFangErnchs: or Ghalie Smspuralforats - X i s a heteroatom such as
- oxygen, sl fur, oZfisnikteagersudrsopigag silfur, ok hikegh groapiagmhed, or cyclic
structural formats. i.s.a.heteratom such as oxygen, sulfur, or nitrogen
grouping in %ﬁé%?ﬂégﬁgﬁ%ﬁgﬁﬁgégﬁﬁyg?%gmgtructural formats; and Zmay a
- hydrogen atom a 4aiapgbydregenatpman Halogerstanh, agydrony] group, arapy ot her or gani ¢
conposi tion eRpt @hdMcMempdsRith l?ﬁu&ﬁQBPPT§E8ﬂﬁjﬁﬂﬂamPPt'Onal!y include a
het eroat om such as oxygen, sulfur,” or nitrogen grouping 10 in |inear,
branched, or °B§aepliscindpdegdetgiogtpmpenhgpersygen, slfge, pydiregapereninganbodi ment , t he

| act ones ibav idgheabrathé) 8r JyBLMABRA forfQUP Can have the structure as show

bel ow. Fornul a | herein 15 Ri - t aken independently or RS and R6 taken
together may be gn#gﬁpﬁaﬂﬁmé?%WF“EEH§WHG%WWQ¥6%?P%ﬁ @Xyl group, or any
ot'her organi groupcanbpverthsstaciit as show@elawy nunber of carbon atons, preferably
1- 8 carbon atons, and optionally include a heteroatom such as oxygen,

sul fur, or nitrogen grouping iRTEinear, branched, or cyclic structural
formats, | R

Y3 )

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,




20 representative R -Rs groupings being al kyl, substituted al kyl, al kenyl,
substituted al kenyl, al kynyl, substituted al kynyl , phegg?,emgbg&ktuted
phenyl, aryl, substituted aryl, heteroaryl, substitute e‘feroaryl , halo
hydroxyl , al koxy, substituted al koxy, phenoxy, substituted phenoxy, aroxy,
.substituted aroxy, alkylthio, substituted al kylthio, phenylthio,

substitu yI thio, 25 arylthio, substituted aryl th| 0 ano, isocyano,
substi tubﬁ%ﬂzrgoggyano carbonyl, substituted carbon FTu ff‘%ﬁi :
substituted carboxyl, amno, 5 13 Decenber 2005 WO 02/ 100854
 PCT/ US02/ 186Qgbs5 448 lairkdd! ﬁﬂd@gﬁﬂgﬂute@%gc?'s uﬁ;&&&#&&ﬂ 0, sulfonyl,
substituted sul fonyl, fonic acid hor su |tuted phosphoryl
phosphonyl , §E}§§‘E‘iﬂ°@!%@hﬁﬁb§%@fﬁ‘9¢¢°m§i’bm SPhOE;lﬂb%thNﬂﬁ@bd pol yaryl, Cl-C20

cyclic, substphéyph@tgﬂ galyarﬂzﬁbm@a m@pt@r@gyﬁhb GubsEtRa it ut ed heter ocycl ic,
e group; Y1, Y2, and Y3 taken

am noacid, p
i ndependent | 3‘% fi‘? hﬁﬁf?“’?‘%c’tsﬁ]%gﬁ‘tefi FerPryshc, ﬁ‘ﬁ’?oackilepf’&“ﬁﬂ‘y@f ogen atom a
hal ogen atsompolgpépyids gy, gr oup, or any ot her organl C groupl ngs contai ni ng

any nunmber of car a I.e on and optionally
i ncl ude a heteroa ‘?'bnf su&lg‘sfakelgl df nld\%/ﬂrlsf 1fpd V‘E X 1'r’TJ‘?g}'en grouping in
“linear, br an@heh}’erHeneﬁpmlahﬁlmnmmnmm&romgrmp o7 anyfoéter @gaid at i ve Rl - R6

~groupi ngs bel gSu stltuted al kenyl ,
al kynyl , substl %ﬁé @@i@ﬂuﬁﬂﬂh@ alt(%nsﬁ% %&g{;ﬁﬁgl hen?’ aryl,
substituted &y, aneptiop n}qiudeghﬁgfpat@mm@uwﬁnwﬁyﬂ or hal 0, hydroxyl,
al | coxy, 1@ub§{uloééﬁtg$al &%Iﬁ%ar H.QI%H&?Q{PC a}égﬁegﬁéiltfﬁgﬂa{ghenoxy ar oxy,

a

substituted 15 aroxy, _al kylthio subs itute thio phenyl t hi o,
sybstituted b@&?&ﬁiﬂfﬁ“ﬁ?%*%@?wﬁb%ng%larbﬂhsiﬁtaﬁ%dkﬁf%epﬂa 0, cyano, isocyano,

SUbsti t ut ed blb@(ﬁyﬁmﬂkenyp@kﬁ@ﬂﬁﬁbsutﬁﬂd@ﬁkin%ybﬁﬁylcﬁBﬁﬂﬂé@ he:GAr boxyl
substituted ca substituted ami do,

t t ed
sul fonyl , su%lg[’ R %{t&fad?{ﬂ P%?{Wﬁ Eﬁ“lf%%lhgte@anidﬂﬁ%%‘yﬁﬁ%ryl substi t ut ed
phosphoryl, phegpiubstipited dkyg tphérske eubs@tePHRERH RNy, su]Bﬂiu)taI yl, substituted

pol yaryl ,4 ut ed C heterocycllc
subst it uted %rezt%r ogyc‘% S&Sutg%’l‘?n zﬁtl:]l1 dghelﬁyggfof %‘g%%g?yp%ﬁﬂq%ept ide group; Zis a
het er at om suetilthie, substityter arylihibfayano, isveyariof subgjeredgsooyspo,ng i n

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 la,ctone is a securolide, which is a alpha-

methylene-lactone (1) having the structure;




| i near, branched, or cyclic structural formats; and 25 X is a heteratom
such as oxygen, sulfur, or nitrogen grouping in |inear,isyaamhedss or
cyclic structural formats. In one enbodinent, the lactone is a securolide,
which is a al pha- nethyl ene-lactone (1) having the structure: 6 13 Decenber
2005 WO 02/ 100854 PCTI US02/ 18602 I n anot her enbodi nent, the ester is nethyl
a- met hyl enegpMadaydr oxy- butanoate (2) as shown in thg fallaow.ng structure: 5
HO I n still another enbodinent, the lactone is a bicyclic conmpound having
the follow ng structure: 10 B. Excipients The | actone and functional
derivatives can be fornulated using standard techniques for enteral,
parenteral, or topical admnistration. Fffective dosages can be determ ned
based on the in vitro assays kno hose skilled in the art, such as
~.the assays described in the exanpl ¢§s. {5 Suitabl e pharnmaceutically
acceptabl e vehicles for parenterat/ deligyery include sterile saline,
phosphate buffered saline, and stan d mcroparticulate fornulations for

i njection, including polyneric nicrd%pheres, m crocapsul es, |iposones, and
enmul sions. These can include 7 13 Decenber 2005 WO 02/ 100854

PCTI LJS02/ 18602 dlagraileeapieodpuesing the estersa rodihyd g-nedlyjeneg-hydroxgei d and

pol ygl ycol i c j : f, pol yanhydri des,
poIyorthoestg?@%gmggﬁgﬁ?@@gg%%ﬁﬁgﬁ%%ggéﬁg'For injection, the |lactones wl|
typically be fornulated as solutions or suspensions in a liquid carrier. 5
For topical delivery, the lactone may be fornulated in an ointnent,

lotion, gel, spray, or contygl]ed®r sustained release formlation (such as

a- 1
\~> 3 OCH,
4

HO

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




transdermal patch). For enteral delivery, the |lactone nmay be fornmulated in
a tablet, capsule, suspension or solution, dissolved oq3§@%g&%9&gted in an
exci pient 10 such as a sugar |like lactose, inert conmpound suc
magnesi um st earate, paraffin derivatives, glycols or gumarabic. The

formul ations may further include dyes, flavorings, preservatives,

di spersing or enulsifying agents, or materials nodifying rel ease or
stability pPof&¥* i es of the formulations. The activ%c%%wgﬁﬂﬁd may be used -
in conbination with a second 15 pharmaceutically acceptable antimn crobi al

agent. such Aaibab BhRERh G poRlbh b F Ryl acld Blylaz0l € and

nmet roni dazol e;  tetracyc ddanxycycl i ne and
m nocycl i ne; cPRoHeEs thireps, pob’anhgdndamadmthbetstem and meziocillin,

cephal ospori @&yhﬁmxﬁalkeﬁ@étéc?gfme&ﬁﬁ @lﬁ:ﬁ%n&s’mﬁ% l': ne, cefuroxine,
cefuroxine a cephal exi n, "cef podoxi me proxeti 20 ceftazidinme and

eti]
cefatri axoneé rpulats gbseﬁ‘?g‘ﬁ%“soém@em?%%mcmﬁﬁ@ rreropenem am nogl ycosi des,
- €. ¢. parsénonyci For fepidlakiws, melabibhd&dy%‘éforﬁulaﬁdmaﬁﬁ)hﬁﬁﬁnf)”yc' n

clarithronyci nan azithro | i nc ea i CS .
cl i ndanyci n; Imo? §nysélrar¥s°rd’°r?}{i?‘£‘?¥ﬁ %ﬁﬁ’ ?ff”ﬂ’?a w%&fﬁﬁ?n Conbl nati ons of
t he corrpoundsramdddnala)awn)ar maceut i cal aC| d-lowering 25 agent may used in the

e e o tna’ | dof Skl 0L U R e ReRBu P LY AP | 0N D1 0TS & O

oneprazol e and | ansoprazo onir's ., ranitidine,
ci neti di ne, aﬂﬂé!ll%a%‘fﬁsmlnb‘mh@@%Idlssosyﬁoﬂvemp&ﬂmdmacmgst The synt hesis of

the | act qpesgpRgs 4 AgdNikt BSB{ChEVS [ g\%ﬁg the step of formng
an al pha- rret?l | ene ES%rou Gener al ﬂgﬁd\é&ha&/ﬁﬁ@ Ltga?&?is Decenber 2005 WO

gO 1100854 P %Bé?rTSWgMﬂFW%ngmmF@rwqua and Ic invol ves:
provi di nguﬁluddﬁyesﬂﬁ*&@ihg&@‘éseﬁgn@s |dﬁ§ér§hi}ﬁ:r§:§1ﬁlbi%a@entﬁ&d b) reacting the

ﬁé? ol aoe o SR o LR aro S T e bR Ly ure” Toe or et
can be treated wThhacdivocangoaidesdyibe hied inngmbihatbrefithasecaid al cohol , al koxi de,
ami ne, Ohs5 anﬁ(ha%eﬁ@t{ticﬁ%ue%ble 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




or anionic neucl eaphiles to generate a conpound of Fornula |b. Methods of
form ng the nmethyl ene group are standard techni ques meh§ docur %fd I n
synthetic organic chem stry (see, for exanple, March, ABvance gani c
Chem stry," 4a' Edition, 1992, WIley-Interscience 10 Publication, New
York). The | actones can be synthesized, for exanple, by starting froma
five-nmenber | actone and then derivatizing the al pha position to add a

et hyl ef® GrYEY onto the nol ecul e. For exanpl e, asP<SHGERHIEY Schene 1,
reactlng a conpound having the structure (1) with a base, an al cohol and a

() (soe sonectls B forrtlilin i iy BB 01 7' () (1) “Ei20 (4)
THE ~ C$HECH2 ECRMB hadie Factene siuu2 )b N@e i @OkGprecursor With onkiCOH (3) The
l act one (4) @ﬁﬂo@%héﬁaﬁﬁggmﬂﬁﬂw@&eamu% ‘?ﬂgﬁ &regmﬁﬁp hetic techniques

available in the art of organic synthesis e, March,
Supra). For &eanpssision etthelasione secoiug Fhepotucheribe reated vithtiones (4) can be 20

prepared BY, nfilea@XRHRLE such S35 tIcH5b], ANEGAID QURE, o@a.wda&rﬁéa gagStructure (1) with
an agent for al pha carboxyl ation of |actdnes (M thyl - My- car bonat e) ,

and an al deh§REqup Repgle %@ﬂé@rﬁ?ﬁ‘a“ﬂmﬂ%\@"%}ﬂﬁﬁ“@@ tri et hyI amine to yield
the 9 13 DecenbeavietRéi9of MEhiblPhd RE8fdhe Bfotp WOQidAdRGEANiques

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

0
: 7 HCO,C,H, 0&\05@
NaHI EfOH 2

Et,0
C,HsCH,N(C,H;),Cl

.- _ o
} HCOH
Q O(C,H;),NCH,C,Hg

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




| actone of structure (4), which is the isolated naturally occurring | actone
(Scheme 2). 0 C3HeMOOM4l DM, o7 r _Y p CO2H HCCOH, C"BCQ?EJQeJube'F"ZEEZ :
CH3002H (1) (113) (4) In Schene 2, a functionalized ne yﬁ ene group

| actone (4), is 5 prepared by reacting a conmpound having the structure (1)
wi th nethyl -My- carbonate(MMC ), an aldehyde in a buffer with a base N\

D met byl formam de [DMF-HCON(CH3)2 ], to produce a carboxylic acid f

i ntional YY&W%19%¥¥ct one (1B), and | actone (1B) is theﬁcmj@%{{sé@ with an

al dehyde and Di et hyl am ne, Sodi um Acetate, Acetic Acid to produce | actone

(4). 10 CIhe”ﬂ%“?%}QRBQEZ%fggg“§ﬁ£ﬂﬂﬁmgﬁ&£¥@%%%ﬁ§m%@§mge readi |y prepared.

For exanpl e, unct1on erivative can be prepared by
reacting a dé®Wpwedd having the structure (5) with an inorganic acid and an
al cohol 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, andl5 al cohol apd a ester produces an enolate, which is a
precursor to fuQepmeaezed]| act ones of conpound ( (Schene 3). 10 13
Decenber 2005 2168854 ¢ 2/ 18602 Schene 3, | 0 0 QCH

[ CH3(CH2) 313P + R H 30 ) KB, CHyCO,Na / NHEt,, CHCOH

(1) (18) —_—
O]

_ In Scheme 2, a functionalized methylene group lactone (4), is
{ ) | 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 C6H14 / 0'-'" " CO2CH3 0 (7) step 3 0" NaBH4 / anmberlist 0 R OH EtOH /
Et20 i HCO2C2H6 step 4 NaH ONa HCl / EtOH reflex, 3h nggcg&%p ®Rs 11-F/
HCOH b 70 oC (6) Mre functionalized | actones can be prepare %y readily
avai l abl e synthetic nmethod in the art (see, for exanple, March, "Advanced
Organic Chemstry," 4" Edition, 1992, WIley-Interscience Publi cati on, New
York). 5 For exanple, functi onal i zed Iactones (4) can be Prepared by

react i ng @ *2d¥fPound having the structure (1) with BCHEEENIL 3] cohol and a
‘ester to produce an enolate, which is a precursor to |lactone of structure
(4) (Schenme 4) Decenber 2005 WO 02/ 100854 PCT/ US02/ 18602 Scheme 4
NaH / EtOH L. (Zéh

step 1
o R
[CH,(CH,)eJeP -—(
/;—LocHa P el -
5

CoHiy/ ™ 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

Q step 5
(ﬁ/\owa THF / HCOH &
R OH 70 0C
@

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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--a (1) EtO (4) HCOH N 70 oC ONa CsHSCHZN( C2H5) 3CE (3) The
phar maceutical ly acceptable salts of the | actone conpound®eamberttts For nul ae
la-c, if inthe formof an acid or a base such as an am ne, can be
prepared in a conventional nmanner by treating a solution or suspension of 5
t he conpound of Fornulae |a-c with about one chem cal equival ent of a
phar macewfd ahdsyys accept abl e base or acid. Cbnventiop@hU&%ﬂg&ntration and
recrystallization techniques are enployed in isolating the salt. I1I1.
Met hods of Treatnment 10 A Disorders to be Treated Based on the activities
determ ned as des®chelned in the exanples, the |actones are useful as
anti-infectives and anti-proliferatives. In particular, the |actones can
be adm nistered in an efbective anount jo inhibit bacterial or fungal
grow h, viral disease orf[to treat a bacferial or fungal disease. 15
Exanpl es of preferred bdc rHa@cpgsorg Jtreated include peptic
ul cer disease, gastritys,/ dyspepsi a, odontal disease and gingivitis.
Fungi ci dal conpositions are NghpitHse @ fungicidally effective anount
of a conpound of fornul &1 oEt@a salt tIQﬁpof and an inert pharnaceutical

I

carrier. Exanples of the pharnaceutical LoppQsitign may be plain or
sugar-coated 20 tablets, gelatin capsul sfsgﬁhﬁﬁﬁgg, supposi tori es,
injectable preparations,, ointnents, creanms or gels. The fungicidal
conpositions are usefu&f?;iiicularly on§ 12 13 Decenber 2005 WD 02/ 100854

PCT[ US02/ 15602 HCOH
[ o o 7 ~0(C,Hg),NCH,CH;

) @ 70 0C
&)

The pharmaceutically acceptable salts of the lactone compounds of
the Formulae Ia-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




Saccharonyces cerevisiae, Candida al bicans and ot her Candi da such as

Candi da gl abrata, krusei, tropical is, pseudotropicalis;apg.parapsi | osis,
on Aspergillus fum gatus, Asperglllus flavus, Aspergillus niger,

Crypt ococcus neoformans, M crosporum cani s, Trlchophyten rubrun,
Trichophyton 5 nent agrophyte and to conmbat particularly digestive urinary,
- vagi nal or _cutaneous candi dosis, cryptococcosis, for exa

neuronemlﬂﬁﬁﬂ%5 pul monary or cutaneous cryptococc&§@@“ﬁ£@%chopulnonary
and pul monary aspergillosis and invasive aspergillosis of the

i mmunodepr es %bééﬁat%%f&?@rews;gp%‘aﬁ&%%z‘c&%gﬂ@oﬁe@emﬁkdﬁg ndiGs used in the
prevention of cotlic affections In congeni tal or acquired i munol ogi cal
suppr essi ons & %@3 Ighrerarigueicsepionlis gyaydomatiapliviasd ey andilasis, ar eat proliferative

di sorders,  idgfehsifbhsiign g@ﬂc@yp&ylﬁepm§ QYA Gighyy PEBrobdccancers which have
shown inhibition in owt h_or 5’{4’0' iferation'lnclude breast cancer,

| ung cancer, "EEF, ’cé%‘fﬁ?:’ C“’l—f%'orﬁffﬁ ity ey, Lrichoglytom) eukeni a. Ot her types
- of abnor nél %ntpgrojaﬁyfeenatolcvmbaﬂpmwbﬂlymgtedmaé utifiy, bgdabfles may be useful in
the treatnen en orretrl rest eno caused by abnor mal
overprol i fertg tlg%ﬂusl édl%%dc? ST SIS ag’oqe e%hgl opl asty. The
functionali zmﬂmpm @}rt:etaﬂ(l@)ls fajamcecdoas i!:mmhop‘tdﬂnamtwdgdﬁmhams an aspartic

prot ease i nhi I%m’osm @Iggrg@{@m%g?tgg%\}e%gﬁ&t the aspartic 20

prot ease of H and t ereb mt viral pr and in particul ar
post- transl JP‘FWPSIW*J@@@@?@P QUMWWIW¥@P°§@YPQHW®GWSI (gag / gag-pol).

These | aghonesmgafiel @hksRin %aﬂﬁg gg;oh,pg pain response through its
activity as a ne o ransmt e . Dosag)res 25 The effective amount will be
det er ni ned based aﬁfﬂ'éesa e agspinisigred fy e proliferize f@rdied, the node of

M ni strati biluding canbgs. fReprsteBtivaipes ofhh@atvhich heesagas can be routinely
det er m ned bz&&u on t e effect }ée dos ggesbrdetermﬁlgd using in vitro assays

e B PR aFi ty of

such as thosé descri®B Qfﬁgi
Secur ol i de( Lwﬁﬂarﬁc)an@a;sqpbageﬁsmemndtkmkenum Other t@@s tfablasinall apneunoni ae,

Pseudomons. aBiRRl0 o B IHE AREHS A EES AL dd gy ol ecul ar vel ght

are advant ag vantages o Include 1ts facility and
speedi ness t Belsfiomderaetingis rﬁndamw@@}ﬁ,@ausefblﬁ@h%mallotfgpmhferamn

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




13 13 Decenber 2005 WD 021100854 PCTI US02/ 18602 possibility to cross over
cel lul ar nmenbrane barriers, where high nol ecul ar wei ghti3 Dscehbre 20081 N
~hindrance, and its potent activity agai nst Pseudononas, which is one of
the nore drag resistant microorgani sns. The nmethod for conbating fungal
i nfections conprises admnistering 5 a fungicidally effecti ve anount of a
conmpound vof pfigkéyul @ | or an acid addition salt thef, fduccal , rectal,
parental route, or by local route as a topical app |cast| on on the skin and
mucous nenbranes, but the preferred route is the buccal route. The usual
dai |y dose i posibiliy & crgé dgr ebilplanainitgane Barriérk) Gvhe@ hfpB thoRbuiddmi ni stration, the
condition tr eC|f 10 comp ound he, conpounds may be
admi ni stered%%Fone%gMIfu%“? gene P‘i"%%t SEYBPSi 0 adni xture with a
phar maceut i caﬂhlcéa?qmefﬂlseb@dtlgdewanmmegranuismsto the i ntended route of
adm nl st ratl on anﬂme%e%@ﬁﬁ‘gomﬁﬁ @PMCF@J l!ﬁ‘ll\cn%@ﬁ'ﬂ.ﬂ] Eﬁar exarrpl €, they can
€ co

be adm nistered orally or in the q ni ng such
excipients a f%ﬂcgé?rde%v%#MV&@@@%“W@W&@@W&I@@M alone or in
admi xture wi Tahﬁr@dhoshlpth&@&ﬁ)y bcall, Rethil urdn® Bl or @Y 1o¥di kiteds aSUSPENSI ONS

contalnlngflavo Qr colorjn ents. In the case of animals, they are
advant ageousl({}m@{)ﬁ??@ﬁ Ppothe s gﬂag%?lﬂﬁps?m?’ befrtheprefrged) i quid in a

concentrati Omuﬁflsﬂ)bbudbal%ﬁ@TEQ@GaIﬂamdomlei e:rﬁh)é/kgtﬂb@idin 4@ to about 500 ppm
20 They can nt eral i ntranuscul arly,
la{%njlela:l '38{’ Eo ﬁle c?gg%{lon L’eaéerqtagcf ggﬁ?

i ntravenously or Subcut anagusr nistration, they are
best usdf i mommwand.or m of a sterl | e aqueous sol ution which can contain

P ;Qer sol ut es, fl@l@ c&ﬁ%s%ay%@%ﬂﬂé@&&or&&ugtvgﬂﬁéz%&d nake the solution

dsiotonic. In the case ani mal's, conpoun m ni st ered
i nt r anuscul apfnyinigered & adumidire wilkopharyacentical qudergdediedwathgegatd about 0.1 to

about 50 o/ lehéiRtended R T bbiiraBRd Hnded hadihiod ruRAK O/ day given in a

single dalldeose i Vi ounds can

~admi ni stered ?&"?ﬂﬁiﬁaﬂ?”%rbeta%m{s@@%’f?ﬁﬁ?f‘%f‘“’fq]%m"ﬁ'gﬁl’]@ i nfecti ons by either
the oral 16r paadriigesuet] extipidhit®ss stidh o BitoREor in capsules either alone or

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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30 adm ni stered orally at dosage |evels of about 0.1 to about 50 ny/kg,
advant ageously about 0.5 to 50 ng/kg/day given in a singhg.dase:@s up to 4
~divided doses. For intramuscularly or intravenous adm nistration, dose

| evel s 14 13 Decenber 2005 WO 02/ 100854 PCTI US02/ 18602 are about 0.1 to
about 100 ny/ kg/ day, preferably about 0.5 to about 50 ng/kg/day. Wile
intramuscul arly adm ni stration nay be a single dose o to 4 divided
doses, i AYQBGY ﬁ%us admi nistration can include a confﬁ:’mﬁ?g Yrip.
Variations will necessarily occur dependi ng on the weight and condition of
5 the subj ect t route of admnistration
chosen as %%%@%%géagﬁhmos}%q{g eIwEbi ai%?'n&@ﬁ LL Pt5%The second

anti m cr obi almzd@édw Wmtrﬁemmadyhmes&augmagdmasmgedbﬁormdm nistered with
the conpoundso y vl alhaRANR huATisthidF R % d@?&‘ﬁﬁn&o%drgjt he compounds of

the invention, Thus, depend |ngo particul ar agent 0 admini stration
may be oral |y ?HO&EJW{HHGWS&EI’{Y(?%GWHC@!&PH@/W‘MFO#WFaﬁce at about 1 to
- 3 grans per dl@)éulﬁéctbﬁﬁ@ﬁﬁite&&idtﬁéﬁb&&hlaﬁbu@%m%@ﬁ%as40 to 80 ng per

day of the aci. b ovverl ng %E ﬁlr by injection at about 0.1 to about 200
my/ kg / day. A5 Fe@t | be further understood by reference
to 15 follow ng TtmmedoanﬂtgobMagmtlsﬁ&ﬂleﬁxmnsp)cﬁng]ageﬂtmjzaéi on of Lactone
from Securi dgga. v virgata ro r.e c IIected at San
Cri st obal Dorqh ni c%%ﬁ%@me%%&ggﬁiﬁggﬁp & Vouche SGS?S\A%%}JP part was sent to
Nat i onal Bot éhﬂcempmdaj@rﬂleuwemme“fhu&demdeQIiartedlﬁra‘mrt, dri ed, chopped and
mlled ro@tsfime yrupyliquid
(29.76 g;)mt hat mg%nm{w%%@gﬁm?gab i % %&m,%at est ed

er obi ol ogi é&AY {103 smgsRef@aawéﬁfcwd@ﬁmg@bﬂﬁgevéfan&hwwut@%c| d 0.5Mand -
stirred for ﬁgrpeMagoﬁmsa&dumeﬂagtargaﬁtoegymjac@na{dbgwoq thhgpdi d extraction with
chl oroformsgﬁ(ﬁrﬂgfg/ ely until the syrup was 25 separated fromthe acid
chl oroform s tter. Then the hydrosoluble phase was basified with
Armmroni um hydr OXI déhe PR%en( jnktnztn will)be fittlertungerstdty Gy es@bebloe phase extracted
again w tltg C rof ornl The cho rof ormextract was concentrated in vacuo

(50Q), tovyi e‘f 8""“‘%“8& Hpitog eXgmpks-g g (yield

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).
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21.14% with regard to crude extract and. 2.33%w th regard to roots 30
extracted). The 5.92 g had a purity of 95.34 % LMSV-6 ( Secusabirde)s. The
final chloroformextract (5.92 g) were chronat ographed in basic aluma (63
-150 m) and eluted with petrol eum et her-ethyl acetate m xture (30:70). 15 13
Decenber 2005 WO 02/ 100854 PCTI US02/ 18602 Fractions collected were

concent r ay@gh/bfdsyrave a pure clear |iquid substance &'ﬁ%ﬁi?ié%i deT™M (1).
Chr omat ogr aphi ¢ fractions 72-97 (674 ng) fromthe IP| qui d chr omat ogr aphi ¢ -

colum where (1) was isolated was again chronmatographed to obtain an
anber  col or ecFrictiges ceillécR) weSanmentratkd folavdishire éeaﬂ’ﬁ?ui&\ﬁ'bﬁaﬂc@en tested in

bi . S i lysis.yi.eld t lL.owi ng data for conpound
(1) Pl AT e R Ol oo o me o5 - RerRACT! Ve

| NlDEX I=1. 471 Iﬁl&ﬁ?@!ﬁﬁ@mmmmmmmdwﬁgw m z (lrel 65:425)2:

nol ecular 10 P (S} ar a .
Infrared S e(r:bt roscgﬁ%ﬁ( itOR) - 1?@@%@%190%?%]3%?@2%?&”@8@78%% (C=0C) 810 oaf
"(C=CH2)Y 18 o ehtereidn Bigtssavgnet i ¢ Resonance (NVR H, 200 MHz, CDCI3: 8

2.98 ppm (2 H nulgetpdsedplc andlysishyidhpl e Kolyid th@tforct}ﬁ%ouﬁdq%)’ 5.65 (1H _
triplet, J= 2 (111 triplet, J:E.G,) Car’bon Nucl ear Magnetic
Resonance (N , CDCI3): 5 170.7 (C1), 133.3 (C2), 27.4

(G 3), 65.5 RBLATINRRERS(I®:5) RO/0Qmibl eHMNggk®ar Magneti c Resonance Protonic

Experi ments %@me:p@gbl e Nucl ear Magnetic Resonance Proton
Experi ments showed coupling tween each one of existing protons.
Ntigjhy! eni 1(9. eSBEGERAL DATAt ons 8 (5.65 and 6.22), irradiation of C 3 showed
of (1) 25 Sl pedima MO R Wl g PR BPE (458 0at a or compound
(2):  Mass SHEEL molpetlaformpiCsHsQa, 3), 113 (M +-OH, 12), 06111003
_ 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): §
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I nfrared Resonance (IR): 3614.6cm 1(OH), 1629cnf 1(C=C)1150.9 (-CO QOCH3),
81Ccm 1(C=CH2). Proton Magnetic Nucl ear Resonance Spect [9gELEN. 60 Mz,
CDCI3): 8 .30 2.54 ppm (2 Htd J=6.26Hz), 3.73 (s), 3.72 (2H, t J=6.26Hz),
5.65 (1Ht, J=1.2Hz), 6.21 (1Ht, J 1.2Hz). Carbon 13 Magnetic Nucl ear
Resonance Spectronmetry (200 MHz, CDCI 3): S 16 13 Decenber 2005 WO 02/ 100854
PCT/ US02/ 18602 167.8 (C-1), 137.2 (C-2), 35.4 (C3), 61.3 éﬂg 4), 127.3
(C-5), 5YOPFM6).  Anpoul es consisting of .a phar rECERYE conposition
cont ai ning the conpound of the fornmula 1 (Securolide had the foll ow ng

)
i ngredi ents: Fdld 3NGE & Ve ay/ A @k, Wi ght UM LMSV-6
(Securolide) lgfi.% Q%ngﬁggag%/ﬁw%?ég%e%r é}/?%&’gggg@%{@é)z 20% Bencilic
Al cohol 12.3750 rAmpoulsegusisingf a pharmageutioal gpmpasitiomeonBningd8650 nl 99. 97%
Exanpl e 2: Asgipband Sthe BtahndPGkEda ) G bt YolloWing HiSediBalser i @l obt ai ned in
Exanmple 1 wag) screened for antjbiotic activity against Staphyl ococcus
aur eus, Pseu tEa’*?‘ogi nosa?:5 Af®cheri chia col a, and Kl ebsiella
pneunoni a&. RiGnMbdielri al s and WhiHiods: Sol wewt : Buffer Phosphate 0.1 N,
pH=8.0 AntibiRtic;. L -6 (P Securolide ) diumcoat: 2 nl/100 rnL
| nocul uzn: 4%&(5%‘53?“';@\4% Zotyﬁr%g%)ar at fng‘n of Qﬁ'%?e Medi s aureu CUSP 23
<81>) PeptoReac @) D gestive 76ab20eat mE Casei m2.20% 0y VYeast Extract 3. Qg

25 Beef EXUT aglcid- Albhol 123750  ml 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




Dextrose 1Ag Agar 15.0g pH after sterilization 66 + .01 Cul ture Medium for
Pseudononas aerozinosa {USP 23 <81>> 30 Pancreatic diggespiigntagsin 17. Oy
soy Papain digestive 3.0y Sodium Chloride 5.0y 17 13 Decenber 2005 WO

02/ 100854 PCT/1]S02/ 18602 Di basi ¢ Pot assi um Phosphat e2. 5g Dextrose 2. 5g
Agar 20.Q0g S5Water to nmake about 1.0 Lit pH after sterilized 7.2 + 0.1
Culture Medium for Escherichia colt and Klebsiella neunoni ae (USP 23

: 11> Pe&oo%googsf‘o g 1lOYeast Extract 1.5g Beef. Ext ¥ sogp_sgfa Sodi um :
Chloride 3.59 Dextrose 1.Qg 3.68g D basic Potassi um Phosphat e Monobasi c

Pot assi um Phosphat el. 3Rgqd bk phgsphlke abpyl 1.0 Lit pH after sterilized

7.0 0.05
Dextrose 2.5g
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 - -
Kleb 40 - - - - 26 22 - -
Ps. A 30 - - - - iz [ w -
) St a 30 - -] - - 20 18 - -
Sir. P - NA | NA | 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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Concentration (pL/10nm) BacterialLMsV- 0203040C profoffis(-)Di s(+) 6 (puro)
B. coil30(m)----2810-- Kiebd40----2622-- Ps.A30----126 Si3.DedfBer2082018 S.

P- N AN AN AN/ ANI' A9/ - A-NI AN A Unit to neasure zone of inhibition is
millimeters (my 20 . CGprof =Disc of sensitivity G profloxacina 5 _
m crograns Fosf =Disc of sensitivity Fosfom cina 50 mcrograns Dis(-)=Disc

of sensi th no substance applied D s(+)=Ds itivity with 20
mcrol|t‘ievlr(ds(bzl(;)lyoséllxI ween 60 at 2% N A =not done Test chﬁ%)?g%@gam sns used

were standardi zed by American Type Culture. 18 13 Decenber 2005 WO

02/ 100854 PCTditb@RR ARG 2useinl i b én@ﬂauc(nAggg) 138;38; n*l;( :rzt %engration E.
coil ATCC 35 0 05 e ebsi el a
pneunoni ae, iﬁ-&%’&t@‘géﬁ%ﬁ%?@gﬁgﬁﬁp Oééﬂ Odé§%§§@)0 (19- 152) 5 *Ps. A
Pseudonona d&lebgKlabsan préiliaizia 785 11862, 13028924, Ebx /080 2000 (19- 060) *St.
A St aphyl occygpyaur eus ATCC 12598, Lot 202564 Exp 05/2000 (19- 137) **Str.
P Strept occusg ogenes, ATCC 2 1547, Lote 202691, Exp 06/ 2000 10 (19-190)
*=At mosphér i ¢PoyBrswdonmengsroghsa ATEC 2785% AbrAsRsnss Exp 080000 Tenp =35 2C
Results: 5 mpygdohters of LMSV-6 (Securolide) inhibits growh of

Escherichi a
*St. A Staphyloccus 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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15 coli, Kiebsiela pneunon Pseudononas aerogi nosa and Staphyl occus
aureus. Dilutions : 10 mcroliters/10 nlL, (0.001 m crol i$g8Lshtt} doos 20
mcroliters/10 nL , (0.002 mcroliters/nm) 20 30 :mcroliters/10 nL (0.003
mcroliters/nL) and 40 microliters nL(O 004 microliters/n) of LMSV-6 in 10
nlL Tween 60 -2%did not exhibit inhibition of bacterial growth,

I ndi cating that these concentrations are below the Mnimum Inhibitory
concent riﬁ’r%ﬁ““(*% ). 25 Exanple 3: Determination of PRVIi’HI¥2Bact eri al
~(Sarcina lutes and Inhibitory Concentration, MC, LMsV-6 (Securolide).
Material s an : neoured in.plate I um Muel er Hi nton

- pH=8 Buffer%glii{gseG?%rmsﬁ {lr@i%%%ﬁ‘gg% Otng#%n%&?)ﬁﬂ%?]%?{agﬂﬁg%en 20 at 2% for
LMBV- 6 ( Secursensitgéy digd uti on M croorgani sm Sarcina lutea 19 13 Decenber

2005 VWO 0211G@éhdtioRiey! h5a if M6 ReaRA bl Blstorn Y- 6 (16.0 microliters/ 100
sensitivity disc). Methodol ogy: Poured in

m. and 10 m i ter applied to 5

pl ate, medi u%“%]ﬁreq&'g“ﬁf?-‘lﬁﬁ%&’imﬁwmgﬂwl‘@? pH=S for cefriaxone pattern

di lution 5 Teesm R0t 2% ALMSV-6 [SWBWolfic dBagan 0l i de) dilution Used

M cr oor gani SH: e(S): LM5V-6 (10 microliters/nL and 20

a R ke Sar
mcroliter appried Lo €8nh ‘fff“‘%/i% i sc) Control Pattern (P): Ceftriaxone
(disc with 1Gamplg)s): LMSY-RESulitraliter&RPlshdED vicdolifFappidddb SC ZONE OF | NHI BI TI ON
5 microliterg. 4. g 1. 6 mcroliters20.0 nmm

' 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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There was no significant zone of inhibition, therefore the Mninmum 15

I nhibitory Concentration is close to 0.2 m croliters of 15 MRV=6. 20bbe
approximate MCis 0.2 microliters of LMSV-6 3.3 nminhibition Exanple 4,
In vivo Treatnent of Bacterial Infection. Rats were infected in surgery and
then successfully treated with Securolide using doses cal cul ated based on
conparisqQn W th ceftriaxone. 20 Exanple 5: Assays for Anti-neoplastic
Activity AP s and Met hods: There are a | arge n&fBEF%¥%i ol ogi cal
assays that require the neasurenent of surviving or proliferati ng

manmal i an Celdeaﬁicei[@bﬁlsﬁl@@ulﬁ?emm %{éﬁgs&)yl‘hg L{shRls gﬁeﬂﬁ%ﬂ%ds €. g. counting

cells that exclude or incl nmeasuri ng released 51Cr Iabel ed

protein aft ersalsdflT 35 sdlm%thadﬂumgwﬂ)l -3 divhenybietyselim bramige] r adi act i ve

nucl eot i des rt@ﬂie%ﬁf‘e'tﬁé&acﬁ*]l?bﬂ?ﬂri@hﬂﬁﬁ ydré¥enabedledzymes ($1@dpaeoxyuri di ne) during
cells proli fﬁ g,_é ﬂ’ﬁ aﬁgg cells c n be measured by, using any of several
stai ni ng met H3 Jetego. ’é“galﬁﬁlﬁarv b aciignmiaghqndria, pesthisy| t i wel |~ scanni ng

- spect rophdt ommsm(yﬁisbmnnmgemﬁmmemgaﬁmmnmm&H,yarge nunber of
~sanples with hi, g r of i n or i i C assay to detect
living cells t&u H"z”ﬁﬁ% gz}'{:ug or’lnﬁggélygru%ewgfoguﬁeﬁ%\?e#élu?mdl fied to a

col ored prodwelprebyomwmd(vavgarﬁstea:bummq»m;:&;mﬂ)to]t&rmaﬂ:anber 2005 WO

02/ 100854 P%kgéﬁgg%&gp%eg&&gz&%whﬁg %ﬁgg&ge&%ﬁé&]ﬁﬁ]g&edl um was used. The

assay uses Tetrazol 1 um razol -2-yl) -2,5
di phenyl tet ﬁ%‘?ﬁaﬂﬂfﬁVﬁﬁ@ﬁﬁs@éilbymdUMGﬁn@ngmcwmtwﬂy of various

dehydr ogefas gEERAYIRS,), (ShtRdBlysi® vastthen uscd28 g&abh&_ﬂﬁe Iﬁ%ﬁ% umring is

-

icheaved by active mtochondria, so this reaction on occurs in living

célls. The clcéﬁe%'asowmm%hwﬁ%blmwewmw@fmmm ria) enzyme
succi nat e debmdzﬁt@gﬁﬂaéﬁc@fc&i@ﬂsﬂﬁmw&@ﬁhe&huﬁensaie%&d conpound (For mazan)
whose anount ortional to t[;ifﬂﬁ cells fresent The Formazan
concentrati oﬁ“di%'ﬁ&i%gf FRTo&IGOr Finegy ﬁ‘%““&‘%‘ﬂ%ﬁ‘?’@&f ME¥- was measured by
mul tiwells ségBuimolided plakereghiieotiintvase ddediilddeAHER a@eiihge Dat a anal ysi s was

then used.to [ L nh| i t.or concentration fifty (1C50) which is
a quanti ﬁatl \?%élaar%ﬁ%r%nr‘ﬁgfée%’h HeoPtHst i c
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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activity. Different cancer cells lines were tested in order to neasure
-indirectly the cytotoxic or antineoplastic activity (surMiDeaagercedsl s) of
LMSV- 6 (Securolide). Cancer cell lines that were tested included HE? 2
(Laringe 15 carcinoma) and HELA (Cervix Carcinoma). MATERIALS: Culture
Medi um (DMEN +al |) EDTA Trypsin- EDTA 20 DMEM + ALL and 10% TERNERO

RECENTAL wif3kdhdsse D met hyl sul foxide MIT [3-(4,5-di n?&ﬂiféo&ﬁs% ol -2-yl)

-2, 5-di phenyl tetrazoliumbromde] Miltiwell scanning spectrophotoneters
(ELI SA readers METHODS: 25 Cells were cultured using standard techni ques.
See, for exanpiedl-1R40 containingrl @ sMEYPEC BhdhEElRiwaARtadlwigal! S" A Manual of
Basi ¢ Techni qugnckdN I New, Yor Second Edition) p. 245-256.
Assessnent of cell aﬁ?}g&%pﬁ%d%ﬁl?%ﬁn'sA%eé?g%ﬁiWE}BF“%éBQHI ng to the

met hods of SkSﬁ’ﬁ '0933 S TCly wasgdied teeash well dndstcnbaBa, forlI0A 4¥0.990) . Cel I's were

30 pl ated bet reRwiREhed Wshbd § AmESkikSh | Lol ates and incubated
~at 37C fort515%n%§c pri.or to drug addiq\?%ér{h%%mgﬁ%@vi’zlﬁ‘%)achnent of cells.
este

Conpounds rEEihmeiBbalies and semm posasDRorhedaining BICSR®r di l uted in 21
13 Decenber 2(086,\0n(3 kOG0 B4 WelBAR1IRAR02s RENh B4R GoNt ai ning 10 mM

o0 range), AR il Bk Bt s imwtyei 6 e aaderars0oaca. was. added
to each wel| gird: BovodHetverd sdturilized Wit 10 KL Tris Bastt(88 108y 16 4 4N Washed 5 ti mes
pr ot 10 ol ARl Dy 0 1o Lo e 77
Fol 1 owi ng'@ 5 ni nSrerwtfiaticont dt). Inwonh Metpfiss 5168 @986R| St et Wer er i In.seddS -
RRUAGEE i ol s v
X ; . . 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

ICSQ=1038 ].L/mL
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on a gyratory shaker. Optical density was nmeasured at 570 nm 10 See al so
CGerlier, et al. J. Immunol. Meth. 94, 57-63 (1986); S| ati€becefiber2dtks-

Bi ochi m Bi ophys. Acta, 77, 383-393 (1963); Kasugai, et al., Japan J:

Phar macol . 52, 95-100 (1990); Mosmann J. | munol. Methods, 65, 55-63

(1983); Denizot, et al., J. Imunol. Methods, 89, 271-277 (1986). Data were
fit wth _the Si %m)i d- Emax concentration-Effect nodel 15 (see Holford, N.

H G : SCHEPYES L. B., "Understanding the dose-eff BEYUS¥BF%: i onshi p:
Clinical applications of pharnmaco-kinetic-pharmcodynam ¢ nodels.”, din.

Phari m acoki nLyd9RlovFol@RfSAksAY I¥pRel (hiXePoPGEATRIN BF, Wi ghted by the

reci procal of the square of the pre response. fitting software
was devel oped¥blelisal: GARINGE GARCINOMA) t ute with M crosoft 20 FORTRAN, and
uses the Marquasshlt al gorithm (see Marquardt, D. W, "An algorithmfor

| east squares.est)jmption of nonlinear paraneters”, J. Soc. Ind. Appl.
Mat h. 1963, ?E”‘%ﬁ%ﬂly as adopted by Nash (see Nash J. C., "Conpact

nuneri cal STetliMSV-E@YTONPXICASSAY INBRLATH AW oA fioN 6PN M ni ni zati on”.
John Wley & for the non-linear 25 regression. The

concentrati or} o?%#%%qgﬁ 1n 50% growh inhibition (1Cso) was
cal cul ated. Re&¥W50s: LMSV-6 CYTOTOXI C ASSAY | N HEP-2 CELLS POPULATI ON OF

© 105 Cel Il sl ni ECWZ‘%OCARCI NOVA) 30 r=0.9878 |C50=10.38 pinL 22 13
Decenber 200 ' 854 PCTI US02/ 18602 LMSV-6 CYTOTOXI C ASSAY | N HEP 2

CELLS POPULATMIV-GCY TIDRDXIE ASYAN IN HERA NEELSARBUIAWPNGO. 9941 | Cso- 37. 37
Fto/ L 5 JgVBYof YL TR RISRCINIMAFLA CELLS POPULATI ON OF 105 Cel I's/nt

Ft (e
( 9ERVI X CARCIr::I\(l)Cg\éﬁ\
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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r=0.9950 |1C50=7.37 pg/nL LMSV-6 CYTOTOXI C ASSAY I N HELA CELLS POPULATI ON
OF 10 106 Cell s/ L (CERVI X CARCI NOVA) r=0.9941 |C50 2733 a84FbosExanpl e
6: Testing for Inhibition of H pyelori Mterials and Methods: 15 Agar
Dilution of Antimcrobial conpound: 6 ng. of the conpound to be eval uated
is solubilized in 0.6 mM 100% di net hyl sul f oxi de ( DMSO) and thenf br[)ﬁ/é%ht

up to 6 h_sterile brucella broth. The final concentratlono IS
18% of t@o&”&@o&; vol une. Serial 2-fold dilutions (3 CHYSO%B6%r 01 i 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 hour s, dependi ng upon the extent of the growth
of the previous (t)‘r

wat er 23 13 Conbanigy 005 V\l)gIBZ/ 1008 "“’%F?%@%‘%F%&%%&act.%fgﬁkd%rwt“

CanpyPak 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%
ffj al 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 ronnment | ons. i nvQl ving Helicobacter
~cultures was Vgégr& o%&néggf%(g%fzmeﬂ%?ﬁ%ﬁ Drem%‘ét’c? @er the chance of
cont ami nat i ngﬂ‘teWéﬂléfﬁFtﬁdjﬂl@sﬁWﬁmaﬁmh%jedﬂhénmw&eglwc&lD@singl_ee et al.
Gastroent1erolb%mg%eeklﬁfléﬂ%%as{dk?@&)ofgaﬁign'ﬁeﬁasﬂs&rgglgénleu%gt the in vivo

activity of acor’rPoun agai nst. H. gorl | cobacter fells is

-gJE;wn in brul¥%y OBF‘HF?PH\RPHSFF“EWY% Hrifigriyaheut trge wekexfisenber 2005 WO

02/ 100854 P@dﬂﬁ&&bbﬁﬁ&apﬁﬁdﬂéﬂﬂhnﬁugdﬁéﬁ@mé‘cﬂlﬁé}l&@ed'aﬁd%hﬁd y thawed; the

culture is C%Sck d for rTDtI|A % ? 5 nL of the thawed frozen culture S
plug (2 3 mmTlssue section) is taken from the

“inocul ated i © gEdyy curvatuze.
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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tissue culture dish containing 9.5 nL of the brucella/serum m x. The di shes
are put into a Capy Pak jar [BBL] to insure a m croaerophplctpbepdog®sphere. 5
The jar is put on a rotary shaker at 60 RPMin a 37C incubator. After 18
hours there should be visible turbidity. The culture is checked for purity
and notility under a (phase) m croscope and then pooled into a flask.

Swi ss- Webster female mce (18-20 g) are fasted for_18 hours before

i nfectionC A& ce are infected three tinmes on al PeVF¥¥Yays during a
singl e week. Dosing 10 begins two weeks after the | ast dose of organism

Treatments a@pgg,\;gﬁtegﬂg&begg 105@hs fileedsOUr t €EN CONsecutive days. Sacrifice
is about three weeks after ¢ eti of of t herapy. For each nouse, the

stomach i s exci sEhdasaroy dioatientirovidss sampleg pitissusrwhichicombeur e. A plug (a 3 mMm

- Tissue secti Qiifurddsin b ali@Meloplaid dnlBonnRfdts WHRHoRUT QoM tnfldisn St omach.  The plug
surfaced is shed‘} n%lnced and 15 dr ed.into a tube with 100 mcroliters
Q@ clyp e

pPPea .
of urease redySHEt EAplran % EagorR Diyipipeieplly bsereplosing g ns urea and
phenol red. lfahisbecofstit auch isGpmese hématoxylicasia, Wnhtealgeak down urea

produci ng a of, pbH.  Purple | kal i ne) | ositjve for Helicobacter;
red/ yel | ow (%%g%giﬁs‘gaéj)vgﬁmge %%%a?r?q}le&lonﬂﬁlﬁm??)?’%ﬁs py@ﬁ’aﬁ&ésf’ ®recorded afler 18
hours. Ther e applied.(Tisdést wlieswwe the formptioa of anm@Ga fenetht meat group; the percent

posi tive for 68608 AR rdsSits iGN T veral. nethods used
clinically toﬁge Sel%]_m'_ne]CS estuﬁe_r ﬁ%ﬂec%gé%@?%%gsrﬁ%"?Hécag%esent in a human
subj ect. The$Etheeradieatipn ef8@prdr  initial diagnosis of infection prior to
treatnmentyy ageMftdls! as for determning the success of treatnent in

}Ie;gadi cating the o ani,sm@% omthe patient. 25 The urea breath test involves
i-Agestion of radi op ghpatignt cpndition by qudospony befgisaadalish ur ease enzyne which

degrades ur eapatiEeTwEth e RogRahd 6fexanip® 1 His SHOwh QledRS Gtiabsehddi S enzyne.

Exhal ati on o{)f}fab%lned carbon di oxide (analyzed by nass spectronetry or
radi oactivity, ‘cfgpehdi ng on the isotope enployed) therefore indicates that
H pylori i sEpsoplefit De@Omigation of FymgnhActivitgo be used to assess infection with

H  pylongs Deie&lidQlaResiddtum anti bodies to. H pylori, such as 1gG and IgA,
is carried out using enzyne-linked i nmunosorbent assay (ELISA). Nunerous

di fferent 25METHEDS-nher 2005 WO 02/ 100854 PCT/ US02/ 18602
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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H pylori proteins can be enpl oyed as antigens. Endoscopy of the patient
provi des sanpl es of tissue which can be cultured in a nDeeaiermphilic

envi ronment to diagnose H pylori infection. Alternatively, the sanple can
be exam ned histol ogically by enploying one 5 of a nunber of stains such as
G ensa or hemat oxylin-eosin. An urea test which takes advantage of the
product i iy @hookd;€ase by H. pylori, can also be appj Q%s test relies
on the formation of anmonia frontthe -ur ea hydronS|s Ich results in an
observabl e change in pH, that is an indication of the eradlcation of H.

pylori. 10 Ra&:hﬁlnis&at:oﬁlﬁimadsi'ﬂﬁ@a@éﬁdﬂﬁﬁeﬁﬁ%re%@gﬂf&ﬁ%mé endoscopy before and
after treat ment -wth, ound of e 1 ha own a decrease or
absence of H% %;Im(ﬁ’b‘%] w%k § fﬁ“ﬁﬂ? Fllgeg Activity 15

Mat eri al s andublwtahmdd;i I\/ETHODS Antl-fungal ActiV|ty of the Product may be
determ ned as fO't\'/f#R}%annﬁww "%‘@ @ggxﬁegga ng 18 to 22 g were used and a
quantity of Candirda Al dmnistered into a vein in the
tail at tHe rateW@@db@mcﬁUerm@m@ﬁtddmwbny forming unit). The

m ce were seggﬁ,g{cggmi@tegmﬁer @@@?@%s?fméw%%ﬁshg@ﬁ%&&%ﬁm%re treated in the

fol |l ow ng manner: fection group e mce were treated

with product OaME@Sﬁ‘PﬁWﬁ@}u‘Eﬂ“&F‘F‘fﬁedme’m femige the nyipimel t r eated with
product Intrm:wrwmahﬂaﬁonqmcmhemsdea%etmﬁe‘abw{ohmcarogup 3: the nmce

were treated raII t h Ket.pc zol K oup 4: the mce were
treated intr% ?e‘%t?tfﬁlcc%dt“ﬁ?%g‘?%@gﬁg?ﬁ%%d‘g% %’B’g@é of 25 nmgy/ kg group 5:
t he m ce 1di delinidal smdadmﬂ:ampmam\tauohungal treatnment. 30 The dead m ce were

;engnt ed over a p ﬁ%a%tﬁm? ulits pH7mq§a8(f§Msol%oOf pr.odu(;t Wwas

el l ent at the e uSe
of MOPS (3 -IN-morpholine]propane sulfomc ac:d). 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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13 Decenber 2005 i) WO 02/100854 PCT/ US02/ 18602 adm ni stration methods. The
same treatnents were also effective in the "topical nqghe . W hoger mel
fungi, for exanple trichophyton, and in the sublethal nodel. ni mal
I nhi bitory Concentration (MC) 5 Candida al bicans cells were prepared as
indicated in the J. Antimcrobial Chenotherapy 38, 579-587, and were
~ washed 3 th a 0.1 M phosphate sol ution and ed |m"red| ately to
determ ngédttﬁfi ﬁ%{i‘nl mal inhibitory concentration (M'Ef;j% ®C were
~determined by nodification of a mcrotitre plate accordi ng to the standard

rret hod of thetsiabp BYD! ¥ bekBednl6itd mte National.

- 1640, n%] él u?am ne buff g%cro%agg&?g%ghﬂbqgl "M sol ution of

I\/EPS (3-[N %SPeé'mlfT@ﬁMCé[@Pﬁ@rﬂwfﬂfsdad al bicans cells (1.5
x 103 cell s/ m@obmamn@dﬁe@rmagmew@hﬂmqé abBut28 tehdn; Radlee containi ng

RPM - 1640 ang qgh laﬂl%!focr) E'f“”@ﬁl agents. The results were read 48 15
hours after incubation. 3 Sfees RGOS 18i0AEX i nhi bitory

concent r atdi orﬂlWObthﬁraaﬂnnlmﬁﬂﬁdtlteheaegxbm\atrhn,of t he Candi da al bi cans cells was
determ ned. M ninmal 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 disks containing dextrose sugar.
The plates were incubated for 48 hours at 35C and the mininmal fungicidal
concentration and the concentration of the antifungal agent at which there
were no nunber of colony formng units. Concom tant assays were nade where
LI\/BV-6 showed high activity 25 against Candi da al bi cans. Exanple 8:
Treat nent of Periodontal Disease It has been found that the Securolide is
's | ectively effective against the specific anaerobic gram negative

organi snms associated with gingivitis, when topically applied to the

af fected gingiva. 30 The m ni mum i nh| bitory concentration (MC) needed to
kKill =
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Bact er oi des assaccharol yticus (Forsyth strain), determ ned according to the
procedure of Wal ker et al (Antimcrobial and Chenot her apy pec¥@ber2b8. P. 27
13 Decenber 2005 WO 02/100854 PCTI US02/ 18602 452-457, (1979), is between 6
to 60 mcrograns per ml. The MC value for B. gingivalis is 6 m crograns
per M. The MC value for B. gracilis and Fusobactertum other gram
negative _Organi sns i s about 25 for each; and the M C value for the gram
poSi ti vewdlr“g%?‘?flsém Actinomyces viscosus is 60 for FPGHE2HEPBbic strain and
60 for the anaerobic strain. 28 13 Decenber 2005 WO 02/ 100854

PCTI US02118634. | claim 1. An isol ated conpound defined by one of the
follow ng structures: Formula la Formula Ib wherein Ri-R taken

i ndependent| y 6 ilateggompoppddefipaddy lgng of thedollowingdtranges: at om  or a group or
groupi ng selected fromthe group consisting of alkyl, substituted alkyl,
al kenyl, substituted al kédhyl, al kynyl', substiguted al kynyl, phenyl,
substituted phenyl, af, substituted aryl, heterparyl, substituted

het eroaryl, halo, hydroxX ai | coxy, sub®T t al koxy, phenoxy,
substituted phenoxy, ysubstituted amQxy, kyl thi o, substituted
al kyl t hi o, phenyl t hi of4 ituted phenylR &Yl thio, substituted

arylthio, cyan, isocyano,gsSUlestituted isocy o carbonyl, substituted
carbonyl, carboxyl, substituted carboxyl, am no, substituted am no, am do,
substituted amido, sul fEAYRR substituted sdorwlaf , sul fonic acid,
phosphoryl, substituted phosphoryl, phosphonyl, substituted phosphonyl,

pol yaryl , vheteixRitRyttekdn indéppadepty, or Bk-RORRendygethecye shylisped adined C1- C20 cycl i c,

het erocycly i ' ' 40 i de, and pol ypepti de
95 y drﬁgroﬁ%@%tr L&)ﬁh@gecﬁﬂtﬁ%ﬁQ%Yg?éﬂg%onsﬁgﬁg&?gﬁ%L sub QR pol ypep

groups;  Z i s a heteratom sel ecte m t consi sting of oxygen,
sul fur, arftol alkenbgehstityed wsiomeakoml, pbpiged allypelnpiieasd, or cyclic structural

formats; substituted phenyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, halo,

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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Z' is a hydrogen atom a hal ogen atom a hydroxyl group, or an organic
group having 1-8 carbon atons which includes a heteroatqggyselected fromthe
group consisting of oxygen, sulfur, and nitrogen groupings in 1lnear
branched, or <cyclic structural fornats and X is a heteratonlselected from
t he group consisting of oxygen, sulfur, and nitrogen groupings in |linear,
br anched @ &%clic structural formats, or an isolated | actone defined by
the fol I O RG"8¥r ucture: 29 13 Decenber 2005 WO 02/ HFFBEHSNET/ USO2/ 18602
Formula Ic wherein Ri-R9 taken independently or R5 and R6 taken together
may be a hydrogen atom or any other groups or groupings selected fromthe
group consisting of alkyl, substituted al kyl, al kenyl, substituted

al kenyl , al kynyl substituteg Ratakynyl, phenyl, substituted phenyl, aryl,
substituted aryl, heteroaryl ;? §upstituted heteroaryl, halo, hydroxyl,

al koxy, substituted al ké% MEPSXY . zsubsti t ut ed phenoxy, ar oxy,
substituted aroxy, alkylthi i thted al kylthio, phenylthio,

substituted phenylthio, .3 sulystituted arylthio, cyan, isocyano,
substituted isocyano, cérbo y2, subsyituted carbonyl, carboxyl,
substituted carboxyl, %6 dbsth ut®d ani no, anldo substituted am do,
sul fonyl , substltuted suI nyl, foni c acid, phosphoryl, substituted
phosphoryl, phosphonyl, substp&ﬁmeﬂ phosphonyl, polyaryl, substituted

pol yaryl , wgredip0 cycllc substituted CI-C20 cyclic, heterocyclic,

substituted he OGNS nagy Rﬂgg tide groups; Y1
Y2, and Y3 tak%ﬁ |né%6%%6%nt a%ﬁ an L#%QMagﬁgbfgéMﬁﬁQ may be a

hydr ogen @fonbﬁ)?nb?ﬁi@rgf%%ﬁiﬁ?uﬂﬂgww sgpwrresitpg ¢fm t he group

consi sti ngﬂ@f subadltkﬁé&alkﬁlm 1tdabéﬁﬂ1tealahc¥ﬁya afky @ Mldsiitfll BRYAAyf, Ut €d al kenyl,

al kynyl , LIHy a# é 1 subst t ted henyl aryl,

subst i tuté’ ooy} Fyostigied pheg r%)/?' s Enh@fam . hal o, hydroxyl,

al on_y, s thietstoidyly ield), I@ﬂﬂoﬂpl,wlkopj‘]&m@myt;d ﬂkﬂiﬁ,t;ﬂxémiﬁ@?]bsﬁlb@mﬁxy, aroxy,

substi tut r subst it i 0 enyl thio,
-substitutZ%mﬁﬁgﬁ%?¥%w§%karmP@haggigh%%¢ﬁ?mﬁéﬂ%%?§WT¢ﬁ * cyano, isocyano,
substituté@ﬂﬁwgépkam@nm@aﬁb&mﬂwﬁWSdb@ﬂh@u&aﬂ1&&ﬁh@ﬁﬂﬁwmearboxyl,

substi t ut eglefaab RBY, sNiIRa 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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substituted am no, am do, substituted ar nido, sulfonyl, substituted .
sul fonyl, sulfonic acid, phosphoryl, substituted phosphopylmphRsphonyl,
substituted phosphonyl, polyaryl, substituted polyaryl, C-C20 cyclic,
substituted C -C20 30 13 Decenber 2005 WD 021100854 PCT/ USQ2/ 18602 cycli c,
het erocyclic, substituted heterocyclic, am noacid, peptide, and pol ypeptide
groups; Zis a heteratomselected fromthe group consisting of oxygen,
sul f urwo?zﬂq%s{;i trogen groupings in linear, branchgdy @sideic!ic structural
formats; ‘an is a heteratom sel ected fromthe group consisting of oxygen,
sul fur, and nitrogen groupings in linear, branched, or cyclic structural
f or mat scyclic, hib@cpaaRmiagted hettloaicht, kmipbdid @epiidy, adpdifepiidea. 3. The conpound
of claim2 wherein the X is an oxygen. 4. The conpound of claim 2 wherein
RS is af®cyclicc nethylene. 5. The conpound of claim! defined by
Formul a | b. Zas aT¢teratomnplewnidroni the p@nprednsiviimgoli odygen, swifer,ahd t he f ol | owi ng
struct uf. Ihe: f I 1 | a wherein the | actone
is isol g&%n#ﬂugﬁgamgg%%%%% O'rig cgig%dcmﬁs’il f@%&%ﬁpound of claiml of
Formul a fa fXiseheteraosrsplested frgn the eronn ponsisenpaf exery sdéeapdabl e carrier for
par ent efighgen@Rfuingd in lifar, bRkl or cARELRIREA #rin@8. 9. Use of a compound in
t he manufacture of a rredlcarrent g’)r the treatment of a proliferation
di sordef-, arf™ RmeropRdf clapn Aefiped fada-y cer di sease, wherein the
conpoungl i Thdefmgaast dFylaone whéreiblie X Blahexvgag structures: Fornula [a wherein
"R -R7 taken._independent r. R3- B6.taken together are a hydrogen atom 31 13
Decenbe‘?E 20315“3@%?1192?@36%919%“1’?& flaf%wdlggmg Jroup or groupi ng sel ected
fromthe gr Gbpcagrsiddfichgn bflefakklyy Formulbdb.i t uted al kyl, al kenyl,
~substitgted @l Keihaa FbMRY bhick HRThE bHbERURKY WcearPNENYT

: O
0 oH
~-Q
i \ ar OCH, or Q
OH:
HO 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
Ro \ Ro™
R3 R ‘
3
Ry z R - 7Ry
Rs Re IQ5 7
Formula fa Formula I

wherein Ri-R7 taken independently or R3-Rs taken together are a hydrogen atom
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substituted phenyl, aryl, substituted aryl, heteroaryl, substituted

het eroaryl, hal o, hydroxyl, al koxy, substltuted alkoxy 3Ban %m

- substituted phenoxy, aroxy, substituted aroxy, aIkyIthlo %uted

al kyl t hi o, phenylthio, substituted phenylthio, arylthio, substltuted
arylthio, cyano, isocyano, substituted i'socyano, carbonyl, substituted
carbonyl, carboxyl, substituted carboxyl, am no, substituted am no, am no,
subst i t ufEP2AN0, sul fonyl, substituted sulfonyl PCTESIEM2c aci d,
phosphoryl substituted phosphoryl, phosphonyl, substltuted phosphonyl

pol yaryl, %ﬁ,%{,}%@%m?g‘la YD om el y%‘%ﬁ%%o&}/sﬁn%&'aﬂc?du t&tu& ed C1-C20 cyclic,

heterocycllc teroc ,p?lde and polypeptlde
~ groups;  Z 4kl alkerst.epbstioied elkensh plkyiyt, ﬁ'éhwmthféal@fnmb]iwuﬂnm sting of oxygen,

sul fur, anﬁbmﬂterdrpﬁaﬂnmgr%mtﬁkgémmnh&ér&ﬁ@ bs@ﬁf@&‘ﬁé@&%&rygroxyyd'c structural

f or mat s; i s ahydrogen atom a e€n atom a | group, or an
organi ¢ é’rE’ﬁ? lﬁé]’?ﬂ"ﬁd“T ‘Bteééli‘%ﬂ’hélﬁ WPH@%@W@I@@’ a het eroat om sel ect ed

fromthe sgbﬁhmd@fblﬂﬁ,laﬂ@lﬂﬁ@ ‘sGYstiRiey Qeylthics pehyHhio, Bginfiéd r 0gen groupi ngs in

| i near, br% H@ %8 %ﬁﬁc St ctural fornaL %Gd Xis a heteratom

sel ected FromrRd™ Uﬁ% %‘%@fl o SIBHO BT FEnsebE R f5OCYBAY i t r ogen

gr oupi ngs cﬂnbonﬂ,md&htutebnabrmmle@;bouyl wpstinitee cartboxyl; buiina) subsiitus@lt S, or an i sol ated

l'act one defhned Ry Sﬁﬁg&a e%;&i%“s[ﬂ%n Hu"d%ﬁﬂéd%tﬂff% y‘écrlawherei n R -R9 taken

: |ndependently or ogen atom or any
ot her gr oPBePEEY g%iﬁﬂi@i’g@osﬁwrﬁerl@@hfﬂwéﬁvhsﬁéteépwocﬁns| sting of 32 13

Decerber 2684y M&%@%@@;}Q@;ﬁ& REIEA0 i LatRa )20 ciiipSt 1 tut ed al kyl,
al.kenyl , bstl hut ed flle]eté' al kynyl, substitut g%dﬁal | cynyl, phenyl ,

‘subst i t ut SGFERE ‘f/lsubsﬁq"‘j‘? pyels ‘EIHP@&dd?CWde W PIYRFEdRE | substit ut ed
het er oar ylgroubsal o, hydroxyl, al koxy, substi tut ed al koxy, phenoxy,

substi t ut ed X tituted | thi,o, substituted
al kyl t hi o, ph%yl ?l%fammsgl)(%édﬁ @%ﬁwlﬁ’ncé’ﬁﬁ d’xygffl 189 substituted

aryl t hio, nugpawoupglgsynémw, bewbisd,ior utcBdsiruttstfpamats; car bonyl, substituted
carbonyl, car b@i@ﬁlhydl%géﬁ%du{,gmggeﬁ %H?M@oxﬁ@oﬂﬂ’ormorgarﬁc

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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substituted am no, amido, substituted am do, ulfonyl, substituted

sul fonyl, sulfonic acid, phosphoryl, substituted phosphgydemsB¥agphonyl ,
substituted phosphonyl, polyaryl, substituted polyaryl, C-C20 cyclic,
substituted C1-C20 «cyclic, heterocyclic, substituted heterocyclic,

am noaci d, peptide, and polypeptide groups; Y1, Y2, and Y3 taken

i ndependently or Yl and Y2 taken together may be a hydrogen or any ot her
groups @b ogHogdapi Ngs sel ected fromthe group consi Siddi@eRissnzal Kyl ,
substituted al kyl, al kenyl, substituted al kenyl, al kynyl, substituted

al kynyl, phenyl, substituted phenyl, aryl, substituted aryl, heteroaryl,
subst i t utaloll, kds@Enodali], allzayiosubdtiyddaiyhy), aldylyd eubstiatddstikiyhglf ed al koxy,

- phenoxy, [t 4 enox Dy tituted aroxy, alkylthio,
sub_stitutpgﬁgg%%%?ﬁgg?"ggh%ﬂy %’T%??'{), sluh%tlsé{%?'?lu %a“e% .&gnylthi o, arylthio,
- substituﬁ@@mﬂwyzﬂhmwﬁﬂﬁﬁaﬁ@ﬁhﬁ@@@y@ﬁdkﬂguﬁ@mknuw®dmkﬁsocyano, car bonyl ,
subst i t UipR&hoRA bRLN ¥libstiatl RRXY, kiky Bk Sdustitkt ARl DA 1micdm no,  substituted

~am no, am. dg, supstjtuted amdg, sulfonyl, subsfltuteﬂ%sulfonyl, sul fonic
aci d, ph&shyied prenxitie arvithio sybsimisd srlshios cyangrigacysngnipbsiitaieshst i t ut ed
phos phonydocyap@lcyrasns, sutstital cdrbtin@idlcapdboduydtitddlcabdi, Giedol C, substi tut ed

d -Cc20 cl. het erocycl.i ¢ uhsti tuted heterocycljc, am noacid, peptide,
and poIy%%%@?%%mmﬁ?ﬁﬁg%¥m?%mgmgmﬁé%@b%ﬁ@ﬁ?@%?@?ﬁ gmf om the group

~consi st i metopic agdympesphorsl, kfbstitutedphgsphoiyt, plmgehony)y sobgtitungis i n | i near, branched,
or cycli enabiddgit Hi ﬂémﬁﬁﬁﬁ; i eter sshected fromthe group
consisti%g %f gx%%%%?’sq urPogﬂgaﬁ%F??gﬁgﬁggﬁﬁég?gbgﬁén | i near, branched,
or cycl i evdigrhgierogycdip, spbstitpted ficterpeycliohamineactst pepfidy, mdpolunentidé n X i s oxygen. 11
A use ofg@hﬁin19 wherein R5 is an exocyclicc nethylene. 12. A use of claim
9 wherein t cgrmpound has one of faqllow ng structures: 33 13 Decenber 2405
or HO 13. A ﬁ%‘e bﬁﬂ(ﬁ?&#ﬁp@dﬁw&?eaﬂwﬁén% B g Rdl a la is suitable
f or bei nbydregion st @lied groogsak bipupife tadted fidhltye srbprbsmtibyef or transdermal ly.

L4 4 Dol SRR G Sl LBl DRl BRA Gyl o concer 15 A uso
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, 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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16 A use of claim9 wherein the infection is fungal. 17 A use of claim9
wherein the peptic ulcer disease is linked to the presqugk% ber 2005

Hel i cobacterpylori. 18 A use of claim9 wherein the conmpound o4r Fornula la
is suitable for being adm nistered in a pharmaceutically acceptable
carrier. 19 A use of claim18 wherein the carrier for oral adm nistration

is-a nmout hwash, |ozenge, tablet, capsule, solution, suspension, granule,
or any conbi nation thereof 20 A use of claim 18 wherein the carrier for
topical administratiov- s a supposijory, [ ntnment, cream gel, paste,

pl aster, powder, tape,

col I odi on, gl ycerogefatin,®lini
i Oon thereof. 21 A

patch, aerosol, sol ut
process of isolating grf@ bei ng defi ned by
the follow ng struct ; W \100854 PCTJUSQ2/ 18602
R2 wherein R -R7 taken I ndependentfly or 'H%p poget her are a hydrogen
~atom or a group or grouping sel &ted fromthe group consisting of alkyl,
substituted al kyl, alkenyl, substituted al kenyl, al kynyl, substituted

al kynyl, phenyl, substituted phenyl, aryl, substituted aryl, heteroaryl,
subst i t ut eld- hetepss&f glrim Hherein thpagmpryd of pioatala issiishle farbeids ai koxy,

phenoxy, sidbsdidiéred &dippeRAMIly, ARy, or ddRAbHiau,ed aroxy, al kylthio,
substituted al kylthi o, phenylthio, substituted phenylthio, arylthio,
substi t ut aryl thi cyanp, i s0c .substituted isocyano, carbonyl,
SUbstitutgg cafﬂ%ﬁf §m€§$3@¥?ﬂﬁx§%%§$??ﬂ} ﬁm%ﬁFﬁﬁQ§T, am no, substituted
am no, arni do, substituted am do, sulfonyl, substituted sulfonyl, sulfonic
“acid, phdSpho®ytse okelpiat§ whered thshpsesivarsbacteglosphonyl , substi t ut ed
phosphonyl, polyaryl, substituted polyaryl, Cl1-C20 cyclic, substituted

d - C20 cydbi c, A wxebetlniayTivhaein Hebnfetdontiefinget er ocyclic, am noacid, pepti de,
and pol ypeptide groups; Zis a heteratoni selected fromthe group

consi st i ng~of - . i i in lLinear, branched,
o oyel i cazpy  RkEEPetaiBty sliein Aol bE IO MR B et T R ar o
consi st i ngégfobssigiyedorisul fur, and

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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nitrogen groupings in |inear, branched, or cyclic structural formats,
conprising extracting the lactone fromplant naterial. ggDm;Q&xgmgcess of
claim 21 wherein the plant is Securidaca virgata. 23 The process of claim
21 wherein the method of isolation is extraction followed by

chromat ography. 24. A synthetic conpound defined by one of the foll ow ng
structures: 35 13 Decenber 2005 WO 02/100854 PCTI US02118602 Rl R2 R4'ZR7
R R, Molsnsesskormula la Formula |b wherein R -R7 pag&izisegependent |y or
R3-R6 taken together are a hydrogen atom or a group or grouping selected
fromthe group consisting of al kyl, substituted alkyl, alkenyl,
substituted al kenyl, al kynyl, substltuted al kynyl , phenyl, substituted
phenyl , aryl, substi t ut ed aryIR1heteroaryI , Substituted heteroaryl, halo,
hydroxyt, alkoxy, substi t ut | koxy, phenoxy, substituted phenoxy, aroxy,
substituted aroxy, alkylthio, ituted allcylthbio, phenylthio,
substituted phenylthio, aryk substituted arylthio, cyano, isocyano,
substituted i socyano, carhb8#ayl ubstituted carbonyl, carboxyl,
substituted carboxyl, amno, s sr%tuted am no, am do, substituted am do,
-sul fonyl, substituted sul fonyl, *sul foni ¢ aci d, phosphoryl, substituted

phosphor nyl , substltuted hosphonyl pol yaryl, substituted
pol yaryl X”%ﬁ%%gég‘ independgmlyor BUF‘@GE togetier g2 Iuidgogen Heer ocycl i c,
SubStItubedghahﬁ@ﬁmWﬁkﬁmxmﬁﬁMﬂﬂﬁ@hﬁpc@ﬁ@&hﬂﬁa&ﬁmﬁmaﬁwﬁpeptIde groups; Zis
a hetera t ] NSy St of .oxygen, sulfur, and
nitr ogengﬁ‘?rf aﬁeﬂﬁpsu%%mf‘%ﬂ e’n?q a]%r“glngull?%t%“ ‘Jo eﬁyl’st ructural formats; Zis
a hydrOgéﬂmﬂﬁbﬁpm@ﬂhaﬂﬂgémuaﬂ@nmiﬁ&h@dfﬁﬁﬁ@n@dbﬂ@muﬂﬂmﬁm or gani c
: 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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group having 1-8 carbon atons which includes a heteroatom sel ected fromthe
group consisting of oxygen, sulfur, and nitrogen groupin in |jnear,
branched, or cyclic structural formats; and X is a heté?g?gﬁﬁggﬁ cted from
the group consisting of oxygen, sulfur, and nitrogen groupings in |linear,
branched, or cyclic structural formats, or 36 13 Decenber 2005 WO 02/100854
PCTI US02/ 18602 an isol ated | actone defined by the foll owi ng structure:
Formila POR¥P¥i n R -R9 taken independent!ly or R§(§ﬂ’(§°zﬁ8"%{‘aken t oget her .
may be a hydrogen atom or any other groups or groupings selected fromthe
group consisting of alkyl, substituted al kyl, al kenyl, substituted

al kenyl , al kynyl, substi&uted al kynyl, phenyl, substituted phenyl, aryl,
substituted aryl, heter aryIx substituted Y eroaryl, hal o, hydroxyl,

al koxy, substituted phenoxy, subst+ phenoxy, aroxy,
substituted aroxy, aldgyl , Substituted alk hi o, phenylthi o,

substituted phenylthi Fthio , substi aZRt/l t hi o, cyano, isocyano,
substituted isocyano, c nyl, substitut rbonyl, carboxyl,

substituted carboxyl, anfno,® substituted antna, am do, substituted am do,
~sul fonyl, substituted mmufagnyl, sulfonic aghd.pphosphoryl, substituted
phosphoryl, phosphonyl, substituted phosphonyl, polyaryl, substituted

pol yaryl, Ci- } ¢ SUbsStit Ut dmg - C2 cycli.c, heterocyclic,
substi t ut e‘gﬁeﬁeé%lglr%%%c fng?pelé&r%ln ooaru&:&‘? g“ g E{araarc?ﬂ'df%? &btide groups; Y1,
Y2, and Y3Jragicamod gieiwpg sdesit fipmalre grdupamdistii df alkdnsubsigaddher may be a
hydrogen QfixypRiefh REstL@ MR, pglk)gﬁ,p LGSy ﬁ@ C fromthe group
cgnsi sting of’ gﬁ%yISlsgbs.?¥ﬂte éﬁ%fpg a .eﬁ'lgg@ubstituted al kenyl ,
‘alkynyl Subsgifuted phéwsil, awicgubgtiated P islproarys sstitptedipctaioaphdnlpl . aryl
substi t ut agdi] alkoR@ sy hlkox§ Ubedoky, WhRGmRE HIRLOF! Hbuy, hal 0, hydroxyl,
al koxy, subﬁti%gted %ﬁ§ﬁ@¥’ pheqﬁé%f suhstituted . phenoxy, aroxy,
subst i t ut SHPHPEFOxG epstitated,adliolihie; Rhgnydthiey Fbsiired phenyl t hi o,
subst i t ut eHenyltkinyrildiopsubaiturddtabiilibio, GuikdSisbdyhopgibsaitiddlifdcamo,cyan, i socyano,
substi t ut 1.S0 n rhonvl . .su I t.uted carbonyl .. r boxyl,
substitutg%bggiﬁ%nggﬂg%ﬁﬁ@fmﬁgﬁ%ﬁyﬁ%hW§8m§%Vﬁ8@m%ﬁ%ﬁg?&§ubstituted ani do,
sul f onyl , amifdgsamitie; mehdtiteted fnaidy lsylfonyl, substituted suifonyl, 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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37 13 Decenber 2005 WO 02/100854 PCT/ US02118602. sulfonic acid phosphoryl,
substituted phosphoryl , phosphonyl, substituted phosphgﬂ F%myaryl
substituted polyaryl, Cl-C20 cyclic, substituted Cl- 20 cﬁ

het erocyclic, substituted heterocyclic, atninoacid , peptlde and

pol ypeptide groups; Zis a heteratom selected fromthe group consisting of
oxygen, sulfur. and nitrogen groupings in |linear, branched, or cycllc

structur3° %?”?ﬁits and X is. a heteratom sel ect e FHSH1BHE group

consi sting of oxygen, sulfur, and nitrogen grouplngs in |inear, branched
or .cyclic stru d of claim24 - def i ned by any
of the foIIomA%%H§$%%%§ﬁ¥E$EMﬂg€%¥%hﬁwﬁg d of maki ng a conpound of
Forrmulae la and Ic conprising: a) prOV|d|ng a precursor having a | actone
structure, and b) reacting thﬁ recursor with one or nore chem cal reagents
to provide a product havi ngy hyl ene group at the a-position of the

| act one structure. _ 270 A of making a conpound of Formula Ib
conprising: a) prOV|d|n& f. having a | actone structure, b)
reacting the precursor wt %heni cal reagents to provide a

- product having a nethyl egé @ e a-position of the | actone
structure, and c¢) reacting > RMAth a neucl eaphile. 38

Re” Ry RS
Formulalc
) wherein
- Ri-Ro taken independently or Rs and R taken together may be a hydrogen

atom 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, 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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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:

or OCHgz ™ 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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