WO 02/ 100854 PCT/ US02/ 18602 LACTONE FORMULATI ONS AND METHOD OF USE Field
of the Invention The present inventions are generally in the fields of

phar maceudvicc@loyss45 active | actones, their pharnaceutical dgaarimebasdoons, and
met hod of use thereof, and nethods for the synthetic preparation of
chemcally functionalized | actones useful therefor as anticancer and
antiinfective agent \ i ml'ﬁ?ﬁﬂbtl?e( jspe devel opment

of many different c%rép%ﬁ%@pm%%ggﬁéﬁmﬁ)@é?gu I'n the trggt ment of

i nfection, cancer, and other disorders, there remins a need for the

devel opment of new conpounds whi Eieldrefthednvaitioncti ve at | ower dosages, nore

sel ective, having fewer side effects or a@apaﬁ{?egg tr%ati ng di seases or
di sorders where res DIfRent ogeRtins preoganerally in g diplds P @MP‘&H@HY 15
Chenot her ageutdctiva R fings Ahdr peRRabRicAIBmilISRdHEMd BEmbdbesi ons,  cancer,
abnormal proliferation di sorders (endonetriosis, restenosis, psoriasis),

and ot her di sdherept andmsthogdn ershesmalssigtprepazagionto chemicaldy de  ef fects due to

| ack of specifgdcity. i X | ancer is.one of the.leadin causes of
death. One of f{tuﬁ%&&éra }1%@;1?&%0%@3@%4 eFeg%]i 9s,fgtiganGergnd a@ﬁm‘%’(&agﬁv? 20 is
used specifically to limt celBacBgund ofible IBRhti6AL i ON. Mdst chenot her apy
agents al so affect npeoplastic and rapid proliferating cells of nornal
tissues (e.g., borlecspHf thsdevelapmeniyiimanydditfersnicompoppdscwhichers ts in
several nqgat iuensifife tfeh Sf infcckibf] cé},aélfdcltﬂesr%fiso $8fre VOM ting, and
suppressi on of bone marrow tunction. reover, effectiveness of these
agent s frequentimi@’a mediforitbhésvetoparent ofmevwdcempamntihehibbysdyonent of

resistance. It j.s.therefore an object of this invention o provide a novel
class of co fHge %tflf’gﬁrt‘?Q?@geésnéﬁmqel‘?cﬁ?"’eg‘ﬂ\‘}‘gI%%Vﬁ‘?ils efieets9Br ol i ferati ve

agents. |t is QpaBerreRingise@eslon dfoldaYeRhdrP Resis®inel Yihd&knan ef f ecti ve

anti neopl astic agent with specific cytotoxicity in order to mnimze side

30 effects. |tcompoyndsypasiderelopgdect of the present invention to provide

gphlg!snfzﬁﬂlg\r/\tel ya?ﬁ%ﬁeﬂ&heqﬂgpe%{ig a&gn?sc r!tr];'ug'ec? 11;clacri th%' t;Jagrrlgthof Enr eC loﬁgny ot her
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 used 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 frequently
25  diminishes over time due to the development of resistance.
It is therefore an object of this invention to provide a novel class of
compounds effective as anti-infective and/or anti-proliferative agents.
It is another object of this invention to provide an effective
antineoplastic agent with specific cytotoxicity in order to minimize side
30 effects.
It is a further object of the present invention to provide antiinfective

agents which are specific and different from many other drugs currently in



1 WD 02/100854 PCT/ US02/ 18602 wuse, to provide an alternative nethod of
treatnment for drug resistant organisns. Summary of the Invention Conpounds
of Formul g doaoewad | c having a | actone structure and a 5 pEtigobasge2gr oup
at the al pha-position of the | actone structure have been discovered. The
| act one conmpounds can be reacted with a neucl eaphilic agent to open the

| actone ring t Eofvauh R la and
its functi onal&g’gtr0 ﬁgg?ie%l/glgalﬁéar\?g?{)eengﬁg% %ﬁﬂgga#@%fﬁﬁjggc&&hgggg%%?r gat a.
These conpoundsrganésiheferred to as LMSV-6 or SecurolideTM The 10 purified
conpounds have denonstrated actj vi té‘[}’!# ﬁsiays for anti-bacterial and
anti-fungal activities, and forupmayy ¢ffhelnyentionaii on di sorders such as
cancer. Based on “’@oﬁﬁoﬂﬂd&h%_@&%ﬁé{é}aa}lﬁ%hé\ﬁﬁg& 1Rk StrtSGfeUindf0r treating
proliferation disorders including, for exanple, breast cancer, colon
cancer, r@ct anetbzlsoe grouptad thealphaeposiion of dreclactand sirusture bave baeng cancer ,

| iver cancer, 15 ovari ancer, esophageal cancer.. and | eukem a. They are

al so effecti ve(ii e rgﬁﬁﬁ%ﬁ%ﬂ%P“&?gBﬁ%r‘%aﬁééﬁ&%u‘%‘mn? e@?ﬁﬁ’ﬁns, i ncl udi ng
treatment of pephi 1o opth @R/lactbEeasEo Dédhotnt oS Famshlpes.i PEOREbhE 8¢ The

met hod for making a conpound of Fornulae |la and Ic generally involves: a)

provi di ng a prigeiutaha and s Agnciiongl deiatives hava brea isoddied HypnySegenideng 20 t he
precursor wth, i QY .prradyet. having a
met hyl ene gr onvéggl?a't %égg?%ggl t o(rél?éoli‘e%é Ee%pg%{‘féﬁe\pég)\r{§g§’6§lé&éTThg%epr oduct
can be trd8t edounificd campeundsdmph témonsigedtact vihinass sy fed aiFedcteriabll koxi de,

am ne, or any other. neutral .or anignic neucl eaphiles to generate a
compound of Foa_rnrqﬁlné'ﬁl‘&ga 28“‘6%‘?%??‘% Iicatng I?ff’ﬁ%ﬁatkf’ln ‘ﬁ?%gqrﬁ MtdSon 1.

Lact one Conposdahé@n Baed dithk 9760l 204 }ﬁé;écfdh@&%%éfuﬂﬁﬁ%euﬁ%@at a. Lactones
wi th an exocyclic nethyl ene group and their respective derivatives with a

hydroxyl in gawekfepsiontdisondess mchiding, fwesampleebicagcames, coB @ancert he
derivatives tNgLEPlanGa sBfadl AES bafTel A3k ASEoddod 08! Bhal,

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 I¢ 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.

25 Detailed Description of the Invention
I Lactone Compositions
A. Lactones Isolated from Securidaca virgata.

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

isolated by means of chromatographic methods, from a plant whose

2



resources. In one enbodi ment, the | actones and the derivatives can be

i sol ated by nmeans of chronmat ographi c nethods, froma plant whose 2 WO

02/ 100854wep/10832/ 18602 taxonom ¢ scientific nane i s Semal/dweassrr gat a,
whi ch bel ongs to Pol ygal aceae as its botanical famly. As used herein, the
term "l actones"” enconpasses any organi c chem cals having a five-nenber
ring lactone takonoeiiaseientifiovingdistSbenrakiegengaipwhich telvagCrO group can be
replaced by a 5 sulfur atomor .a nitrogen grouping. The term "derivatives”
as used herei n1§ olygalageae ppitspefanicalsemins As wagd bereinthetermy dastanee’ | act ones by
reacting the J4RehaR&ss My foROE cAmi e AiRRlmbfHg e termal so
refers to any proguptss .o}lbt gi natc)l émgglg?]flﬁgggg%%inﬁg 0 ?]%Zaﬁtg%tones with an
organi c or i ridrugbu in whigh theapiyigbn etoagefiths C=0 dronprrarf lorrepheaedityea an aci d,
ester, amde, or. 10 any ather products,thereaf. In qne enbodinent, the

| act one ha thséﬁ%?ﬁog}/\?’?\;@m&ﬂg?ﬂ grapplgg.r 3@? R %erlk‘,’atﬁﬁs xS ugé;r(})]aergm R R5 R6
Formula la whefes o dly-ddtpoak@ thit e RRAL 8B the RictdRds R rdaglignboget her are a
hydrogen 15 atom a hal ogen atom a hydroxyl group, or any other organic
groupi ngs  coneePResYitaaye ormbrerchemicahragaentsit Bhrstermelspaefatsitg any - 8 car bon
atoms, and opjiqnal e . 0 oxyaen, sul fur, or
nitrogen grou |rhg é%ﬁ?ﬁ@gkﬁ??g%{fﬁ%{@é?)?It)l}er%@}éﬁ?ﬁgﬁ 2{ %%ngﬁ%f’r formats,
represent at i veinbigahie negeleaphiligszensito doral, iy examiphes b beltl edted] deyille, &l kenyl ,
substitute@ al keny] , 20 al kynyl , substituted al kynyl, phenyl, substituted
phenyl , ark I,‘EWH§@FHE@EH“ W?Pﬁ heteroaryl, substituted heteroaryl, halo,
hydroxyl, al koxy, %%E'e%lﬁbgﬁaenﬁltﬁé’fé&ongHQMé%lloﬁMHgEhéﬂﬁtcgﬁtrﬂgﬁfbo.Xy’ ar oxy,

substituted aroxy, alkylthi

R1

Ro \ X

R

R: z
Rs Re
Formulala

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, sulfur, or nitrogen grouping
in linear, branched, or cyclic structural formats, representative Ri-Re
groupings being alkyl, substituted 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



substituted al kyl thio, phenylthio, substituted phenylthio, arylthio,
substituted arylthio, cyano, isocyano, substituted isocyano, carbonyl,
substi t ut @@ @noesibonyl , carboxyl, substituted carboxyl, gumgse288dastituted
am no; am do, substituted am do, sulfonyl, substituted sulfonyl, sulfonic
aci d, phosphoryl, 3 WD 02/100854 PCT/US02/18602 substituted phosphoryl,

phosphonyl, suhsitithtet SRNHAYbhonR siBsiivitted pitsPRdnyl, Wobkhrpo! yaryl, CL- C20
cyclic, substituted C clic, het erocyclic, substl t'uted het erocycl ic,
am noaci d, pepﬁdbﬁéutedrpob@r}slpébﬁw@ygh@tapbstIleCbCh-C}i’@tcefdm betesweyhligs oxygen,

sul fur, or ni Wgﬁﬂteﬁ&g{é% nghé gmlﬁioac d.rl § tidebcgrai)rc]) j‘ﬂ%ﬁ?deoérpc clic structural

formats; and er at om’suc t rogen grouping

in linear, branchetlis alﬁetﬁmkn uch ag bﬁygthaiulﬁl@rdﬁMtﬁogeh@rcﬁipﬁighﬁr enbodi nment ,
t he corrpougu Qas the f omnn chem cal structure: R/ X R3 ZR7 R4 R
A5 Z, For inegt, bygpe PéFﬁ3mﬁﬁuﬁ?“t§N€W- ﬁ@%pendently or R3- R6 taken

together may be a Sayds Rg&eRiAt Qh R o éﬁggﬂ r;%mggg ég ipdr oup, or any

ot her organic groupings contalining a n-at m; preferably
1- 8 car bon ﬂﬁleambxmchedmropﬂlccmabﬂu;alfmmiatsde a heter oatom such as oxygen,

sul fur, nitrog u ear, branc ructural
formats, repr esenﬁﬁ?ﬁ?fg ‘%%”@F%%ﬁﬁeﬁﬁ@pﬁ'é‘?cﬂ%a zﬂiﬁl fncl‘iﬂ ed al kyl,
al kenyl , subsgiuttted al kenyl, al kynyl, substituted al kynyl, phenyl,
substituted phenyl,

Formula Ib

10

wherein

Ri-R7 taken independently or R3-Rg 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 a heteroatom such as oxygen, sulfur, or
nitrogen grouping in linear, branched, or cyclic structural formats,
representative Ri-Re groupings being 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



aryl, substituted aryl, heteroaryl, substituted heteroaryl, hal o, hydroxyl,
20 al koxy, substituted al koxy, phenoxy, substituted phenoxy, aroxy,

substi t ut @@ o2aneesy, al kylthio, substituted al kylthio, phemdtikoeds602
substituted phenylthio, arylthio, substituted arylthio, cyano, isocyano,
substituted isocyano, carbonyl, substituted carbonyl, carboxyl,

substituted carimedlic, 2o clic SéHBSltirteH HRRr RFLIRG el G{a Ret it uted am do,
sul fonyl, substituted sulfg%yl 25 sulfonﬁgg20|d pﬁbspﬁ%ﬁ substituted
phosphoryl , pHO&ReeHYE grovpbstituted phosphonyl , pol yaryl, substltuted

pol yaryl, C1-C20 c 02/ 00854 PCT/U802/18602 C20
cyclic, heterocyclx%kégm%§¥??&1§§h P%%%cyéﬁ |de, or'

pol ypept i de grlimepr, b¥aniched oh ey dicaaucii s tethass oxygen sul fur or nitrogen
gr oupi ng ig | i near,, . branched, Lac yclic structural formats; 5 Zis a
uc

het er at om Such as dxifgePteraions sich ag pxygen, Sian o ésen grouping innear

br anched, or b, Grétlohitt bHERiols@LERES forftih Zng ™Y a hydr ogen atom a
hal ogen atom a hydr oxyl "group, or any ér or gani ¢ conposition

containing from 1- &n@fefrdimdr@genmom,mdhalazgmmldhydrqulngctnlpaoﬁmtyer oat om such
as oxygen, sulf nitro r oupi.n n ched, or cyclic
structural forﬁ}gqrsorg%c%qmyq%%mgqoﬁgﬁ) Egrg fmaﬁ Q’Pﬁétqn%ﬁ: es havi ng. an

al pha- met hyl engtiogslOLinckids ahereodidlR sedl 4G Eéh, §§1ﬂ§fh%’&6 Y3 $R9
REI Z RRI ,, YR, RAR3 R Forrrulalé&%/herel éﬁ%@roﬁgngﬂ

i ndependenf! y iBline, bigachrg, enwiskic seepunbiornaly. be a hydrogen atom a
hal ogen atom a hydfQxy lan%gf%bo%mgrpcythg §085ne8 B%Hé gn alpha-methylene

group can have the structure as show below:

Formula Ic

wherein

15 Ri1-Ro taken independently or Rs and 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
atoms, and optionally include a heteroatom such as oxygen, sulfur, or
nitrogen grouping in linear, branched, or cyclic structural formats,

20  representative Ri-Rs groupings being 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,

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

carbonyl, substituted carbonyl, carboxyl, substituted carboxyl, amino,
5



groupi ngs contai ning any nunber of carbon atons, preferably 1 - 8 carbon
atons, and optionally include a heteroatom such as oxygen, sulfur, or

ni trogen @iPiRbi@4i N |inear, branched, or cyclic structurgcd@oiRie: 20
representative R -R6 groupi ngs being aI kyl, substituted al kyl/, al kenyl ,

substituted al kenyl, al kynyl, substituted aIkynyI phenyl , substituted

phenyl, —aryl, suﬁé‘tﬂﬁfeﬂtaﬂjuﬁ(? a?{e%é) slugﬁft&&? do sﬁfb%grubsl?stt%g Qgﬁlgc{?gzﬁryl , hal o,

hydr oxyl, al koxy, subs oxy, nOxy, oxy, aroxy,
substituted autbeyic aalds phodphoryl,substitited pb@lspabxlyy |phbsphonpl) embskihhécp,

P el Al I i et 1+
substituted Ce@ilpésbéhlc l?é@%rﬂ%fchcfssu\ﬂgltg%/dl‘@%%cp% it e{?lg%fd ; bSt i tuted

anmino, amido, substituted am do, sulfonyl, SubsStit yl, sulfonic
aci d, phoséhorgﬂlype@ud%gtotum ed phosphoryl, phosphonyl, substituted

phosphonyl pol yar ubs ed. %/L cyclic, substituted Cl
C20 cyclic, heteroé{lldl i2edn cétb{éi(ﬁﬁjﬁg%‘%ﬁ%‘{b/r?f b%% téﬁe‘ ﬁ?:tﬁ%f mBepti de, or
5 pol ypepti de tgrahsirogén, atofd, anﬂdgeﬁt@mk@nydra@lﬁ@%tqﬁai &her\ﬂrgaﬁéi Y2 taken
together may be a hydrogen atom a hal ogen atom a rox roup, or any

ot her organi c ZrQWRINGT $RISAIRIBE RRY AHmECILE ﬁt@éﬁn&aprecf%r @ onpref erabl y
L - 8 carbon ﬁélﬁmd%eﬂogﬁglﬁaahéx}ma&%m RhRE LRI AA! 8ﬁh§“ h as oxygen,

sul fur, or 10 nitrogen grouping In [inear, ranch)g%é)e or cyt i c structural
formats, 10eprrtseganagrouwgingin Hﬁeag,rhmnha@&arbmlmgstmbﬂnydl ,fomwtﬁtl tuted al kyl,

| kenyl , bstitute tituted al kynyl, phenyl
Subst )t ut ed. prERFertA R eigupmed bt alyh Snsbbisbafy ibaiis 1 ¢ ot e
heteroaryl, hahgstithedagenys, alke«hifpﬁbsuﬁl%%lkﬁﬁi e %Xvuu&'a%e{%st Ut ed

substltuted phenoxy, aroxy, substituted 15 "aroxy hi o
al kyl t hi o, pheaiyl suhs@tutML h@@r@wlmxé)ﬁtymteldﬂv@temwlylmlm ydregbst i t ut ed

arylthio, cya stl uted i car bon ituted
carbonyl, car li}g%& E}Hi?eq aﬁke’ﬂ’ gér%ﬁﬂuﬁqﬁﬁﬁaﬁghﬁ’mﬁb@rﬁ‘%Lﬁhg%siufﬁtt‘?b ani do,
substitutad amretoy, aﬂdyllthﬁﬂyﬁbstlﬁiﬂél‘ﬁélkalﬂil@q)héhl}blﬁﬁ@)éhbstltﬁﬁdl bR&iyshaci d,
phosphoryl, substituted, phospharyl, phosphonyl, substituted 20 phosphonyl

pol yaryl, subs¥Ylihie<ubgiiiedapylthiq; cyausy grogyano; substiytrskisqayeet C 1-

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

substituted amino, amido, substituted amido, sulfonyl, substituted sulfony],
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 structural formats.
In one embodiment, the lactone is a securolide, which is a alpha-

methylene-lactone (1) having the structure:



C20 cyclic, heterocyclic, substituted heterocyclic, am noacid, peptide, or
pol ypeptide group; Z is a heteratom such as oxygen, sulfur, or nitrogen
groupi ng Wwo o2kioogd@ar, branched, or cyclic structural formatgT/ewnd ge X is a
het er at om such as oxygen, sulfur, or nitrogen grouping in |inear,

branched, 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
WO 02/ 100854 PCT/ US02/ 18602 5 O3 O 4 In another enbodi ment, the ester
is nethyl a-nethylene-y-hydroxy butah te ( as shown in the foll ow ng
structure: 50 23 0OCH3 4 HOS5 In @anot her enbodi nent, the | actone
is a bicyclic conpound having the follfowin§y structure: OH-00 (P, (4')
10 B. Excipients The | actone and funcBkonal @erivatives can be fornul at ed
using standard techniques for enteral, enteral, or topical

adm nistration. Effective dosages can be determ ned based on the in vitro
assays known to

In another embodiment, the ester is methyl a.-methylene-y-hydroxy-

butanoate (2) as shown in the following structure:

In still another embodiment, the lactone is a bicyclic compound

having the following structure:

OH
OH

4)

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 in 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



those skilled in the art, such as the assays described in the exanples. 15
Sui t abl e pharnmaceutically acceptabl e vehicles for parenteral delivery

i ncl ude sHeyid@ossal i ne, phosphate buffered saline, and st gudargh2/18602
m croparticulate fornmulations for injection, including polyneric
m crospheres, mcrocapsul es, |iposones, and enul sions. These can include 7

WO 02/ 100854 /, . . | acti id
RiektadsR plaﬁﬁlg&s s&%@{s%ﬁ@icﬁc REIdANE 5351%%?1%%?%% actic aci

and pol yglycolic acid, an copol ymers thereof, p S,
pol yor t hoest ereopolyaleyhihdreokymiyeahypdides, polsmrthoestast i on, the | actones wil |

typically be f | a soluti.ons. or ,suspensi .Ln-a. liquid carrier. 5
For topi cal dério%hg@{ﬁ}}y?ﬁ(gg?a et O#rj'?énﬂﬁ loBethFEar eﬁ?‘golg%xpﬁcagﬁ i nt ment ,

lotion, gel, dSpfraylatedrassoltiony draUsfnsiohSind IRpEd éotigase formul ation (such as
a transdermal patch). For enteral delivery, the | actone may be fornul ated

in a tablef, capsdi® orical deherpiihelactose mayds, fommuaied ieen eintresnéapsul at ed i n
an excipi ent 3o i) shidy ortifabuld iRubBhbPRGeast Rk QARAAA, JuCh as
paratfin glycol's or gu The

magnesi um st ear at €, erivatives, m*ar abi C.

formul ati ons rnepsdaxmiphpatch)i ncl ude dyes, flavorings, preservatives,

di spersing or enul sifyi nts,.o mat eri al s difyin el ease or
stability properti ? rSP{é?ar@gﬁWP%l[aic@F}gmaﬁP@ fmn‘ﬁ%téggbﬁg’@[?ﬁd may be used
in conbi nat i oncapkuld) saseRsion @r sdiatio) AIBRGEVS GRhpMIALLBRhARLBiANt | M crobi al
agent, such as nitroindazole antibiotics, e. g. tinidazole and

met r oni dad8l e;sueleas agyaer fike lactase, igert compouad et Fsanaghesipoystarate, and

: line; Reni&LlLinS.. 6. NIURE | QG
B .

cef ur oxi me axehélude dpphfiherings, ekpacow, dBpasiag et bhnls#dVingekb@giddi me and
cefatri axone; car b;f[ enens, e. g. impenem and, nmeropeneny.  am nogl ycosi des ,
e. g. paromomyBHRL W}%e%ﬁ WistPHEE propertigs of tefommulaticnsn
clarithronycin and Bgl dhYORMEHRind rhdYORSREE HEc RN ihdt Rt :
cl i ndanycin; rifanycins g. G%i?#%hrrrlgiﬂél n, ag%ﬂﬁ?tro?%irogrﬁlg}?%? &%%bl nati ons of

t he conpoudfds phatrhacgup¢alyrreceniatile antimicrabidl egent, sugh ahitrageidnzalay used in the

treatment of aa%itigi-ogi(e:ls,%? Sd tinqagz%[eda?nﬁsnﬁetrsolill?&zgl%; t%’?rgcdycﬁrlfé? 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, €. g.
erythromyecin, clarithromycin and azithromycin; lincosamide antibiotics, €. 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 H, antagonists, e. g.,

ranitidine, cimetidine, and famotidine.

30 1L 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



inhibitors, e. g., oneprazole and | ansoprazole, or H2 antagonists, e. g.,
ranitidine, cinmetidine, and fanotidine. 30 Il. Synthesis of Lactones The
synt hesi sw@f o2i1logsshact ones and their respective derivati vepdmybngd2 t he
step of form ng an al pha-net hyl ene group. Generally, the nmethod for 8 WO
02/ 100854 PCT/ US02/ 18602 making a conpound of Fornmulae |a and Ic invol ves:
a) providing aniifg HCsRpoRAVIbrAulad ¢4 MEICShIdIGLMAE r@mngh reacting the
precursor with one” or nore chem cal reagents to pr8V| de product having a
met hyl ene gr oupeersorthpeing-adacipnd sricie, ithé b) aeacting thet prewirsorevithilére pr oduct
can be treate i th - neucl hilic. .agent. sych. as an cohol | koxi de,
ani ne, or anydog}téq!]%rfa’ cf]}%rg%cra alieggeglr%otgr?lr%vﬁfl%gﬂlé)gg?tg’ﬁﬁmgl aetgetpgfeagﬁlé)mla a
conpound of FQhéTbtlc-iﬁbsith)n dYehdREBnOtnicairB] THe pioRAucRial bk eReed R, are standard
techni ques well docunented in synthetic organic chemstry (see, for

exanpl e, Mar cheucleaghiligagent sychanian alchbeli glkexide, aptin&dir einy nthed S@@ral

Wl ey-Intersci 0 ] Lon w. York). T | ac es can be

synt hesi zed, f°§98§’>?%"n%ﬁ%§i,%a%h§@%‘% SF1°r4 egaF?IBPr% df(qu:é’%#?agr | act one and t hen
derivatizing the alibthogosf foirdihg thomath§llede BRIUPUrEREndIEDtHEhEIGL t he

nol ecul e. For eﬁfrrpl e, as shown by Schene 1, reacting a conpound having the

structure (1) Welt focymented in gyntheticarganic shemistes (see. for swmnie Marcknol at e,

which 15 is a¢ : ’ $£ HC A) : ene 1). Schene
100 0 Hw@ﬁﬂ%v%ﬁégd%aﬂj%adl_}ﬁ: ﬁ%‘%ﬁpm% 1%?&1%1{’) f%?%‘%égégﬁg PN(C2H5)3CI O
0 HCOH 010 ~-RuptiemnzNewaldp THOlactGnes can be synthesized, for example, by

starting from a five-member lactone and then derivatizing the alpha position

to add a methylene grdup 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  isaprecursor to lactone of structure (4) (See Scheme 1).

Scheme 1
o 0
0 HCO,C,H; o " ""ONa
NaH / EtOH 2)
(1) Et,0 THF
CsHsCH,N(C,H,),Cl
o 0

o7 N O AN 0 HINCH,CH,
70 oC
) @)

The lactone (4) can be further derivatized using 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



(4) (3) The lactone (4) can be further derivatized using standard
synthetic techniques available in the art of organic synthesis (see, for
exanpl e, Way@hoosspupra). For exanple, carboxyl group functicamadobdsdd?

| actones (4) can be 20 prepared by, for exanple, reacting a conpound having
the structure (1) wth an agent for al pha carboxylation of |actones (M,
met hyl - My- car tmaah@))fsm@meeg ahishyge lmat&&lﬁatefaﬂg%;a grifh 14dp@sSe such as
triethylamne to yield WO 02/ 100854 PCT/ US02/ 18602 | aetoize of
structure (4),(Seldneh2).s the isolated naturally occurring | actone (Scheme
2). 00 o CGHoMOA / DMF, oT O COZH HCOH, CH3CO2Na / NHEt2, CH3CO2H (1)
(1 B) (4) In Schene 2, a functionalized nmet hyl ene group Iactone (4), is 5
prepared by reactjpng a conpound having the structure (1) wth methyl-M-
carbonate(MMC), ai} al dehyde in & buffer with a base NN D get hyl f or mam de
[ DMF- HCON( CHB) 2 Pé“ﬁPd@MEéTa cargggyllc aci d funtlonaI£zed | act one

(1B), and lacto B is them'tr w th an al dehyde oan i et hyl am ne,
Sodi um Acetate, Acetic Acid to 0du¢iECH, BibE@Nee NIty CH,a@H Ot functionalized
| act one derivativ€s can be readisdy prepared—For exanple, a functionalized
derivative lactone (9) can be prepared by reacting a conp6und having the
structure (5 with an inorganic acid and an al cohol by heating to refl ux
to produce an enol -l actone , which is then reduced with a base to produce
a product of structure (7). Reaction of (7) with a base, an 15 al cohol and

L P 0uceS gk . o R By ol onel 20
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(CHs), ], to produce a carboxylic acid
funtionalyzed lactone (1B), and lactone (1B) is then treated with an aldehyde
and Diethylamine, Sodium Acetate, Acetic Acid to produce lactone (4).

10 Other functionalized lactone derivatives can be readily prepared. For
example, a functionalized 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  alcohol and a ester produces an enolate, which is a precursor to

functionalized lactones of compound (9) (Scheme 3).

10



WD 02/ 100854 PCT/ US02/ 18602 Schenme 3 step 9 OOr / R[CH3(CH2)3]3P 0---'
OCH3 + R~H C6H14 / as OC R (5) LCORCH3 step 2 HCl / EtOH O step 3 0
reflux, 3WwodabogsyNaBH4 / anberlist OR OH R OH EtOH / EtptG/¥eeRseb5 (6)
NaH step 4 0 0 step 50 /~ONa THE/ HCOH O ROH 70 oC R (9) OH (8) Mire
functionalized | actones can be prepared by readily available synthetic
method in the art (Segemd®r exanple, March, "Advanced Organic Chem stry,"
4th Edition, 1992, W/l ey-Interscience Publication NFW York). 5 For

. . ste .
exanpl e, functionalized |agtones (4) can be preparepd by reacti a
conpound having the structyre (1) with a WFase, gp @ ¢ppol and ester to
produce an enol ate, whj 1'S—Q@CIy eclr sQ Ihaét oséle 2% st r%cti;re (4)

(Schenme 4). 11 WO 02/7100854 PCT/ US02/ 18602 %Cl_fl]e;n;a ZC 0 O (5
s/ " oL R

CO,CH,
step 2 HCI / EtOH

reflux, 3h
step 3 2
(7)
0 NaBH, / amberlist Q
-
R OH R OH
(5)
EtOH / Et,0 | HCO.CoHs ©
NaH
step 4
0
9 step 5
o " "~0ONa THF/HCOH 4 =
—_—
70 oC
R OH R OH
8) 9)

More functionalized lactones can be prepared by readily available
synthetic method in the art (see, for example, March, “Advanced Organic
Chemistry,” 4th Edition, 1992, Wiley-Interscience Publication, New York).

5  For example, functionalized lactones (4) can be prepared by reacting a
compound having the structure (1) with a base, an alcohol and a ester to
produce an enolate, which is a precursor to lactone of structure (4) (Scheme
4). '

11



0 HCO2C2H5 0 ONa NaH / EtOH (2) (1) Et 20 THE GC6HSCH2ZN(C2H5)3CI OO0 O
HCOH O Q[ C2H5) 3NC. H2C. 6H5 70cC (4) (3) The pharmaceutically acceptable
salts of Wwaedi@edspne conpounds of the Formulae la-c, if iperin@afisgomn of an
acid or a base such as an amne, can be prepared in a conventional manner
by treating a solution or suspension of 5 the conpound of Fornulae la-c

w th about one chemg@rlmeafiui val ent of a pharmaceutically acceptabl e base
or acid. Conventional concentration and recrystallization techniques are
enployed in isolating the salt. 1l11. Methods of Treatnment 10 A Disorders
to be Treated Based on the fctivities deternDPned as described in the
exanpl es, the |lactones argluseful as anti-ipfectives and

anti-proliferatives. In ulkiOCaae | afNabe adm nistered in an
ef fective anmount to inhibi\t bact&riar™or ungal growth, viral disease or

to treat a bacterial or fungal dNg@4E®¥H 15 nmtles of preferred bacteri al
disorders to be treated incliide mmic ul cer j.sease, gastritis,

dyspepsi a, periodontal disease and gingiviti ‘H-Ez&gl cidal, compositions are
conprised of a fungicidally effective anount ofeH Zﬁﬁaﬁgﬁhd of formula 1 or
a salt thereof and an inert pharmaceutical carrier. Exanples of the

phar maceutical conpositionQOray be plain or sggar-coated 20 tablets, gelatin
capsul es, granul es, supposiftories, injectabld preparations, ointnents,
creams or gels. The fungj /conﬂ'l‘y‘éi"’ci ons_#&xe fdgl: F@gﬁ% gt” arly on 12
WO 02/ 100854 PCT/ US02/ 18602 Sacci-l&ﬁeﬁycesocer I si ae,? €andi2da®al bi cans and
ot her Candi da such as 70 oG

(4)

©)

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
pharmaceutically acceptable base or acid. Conventional concentration and

recrystallization techniques are employed in isolating the salt.

III. Methods of Treatment
10 A 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
fungal 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 1 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,
ointments, creams or gels.

The fungicidal compositions are useful particularly on

12



Candi da gl abrata, krusei, tropicalis, pseudotropicalis and parapsilosis, on
Aspergillus fum gatus, Aspergillus flavus, Aspergillus niger, Cryptococcus
neof or mango ¢d@egaspor um cani s, Tri chophyton rubrun, Tri chgriytwn/1802

ment agr ophyte and to conbat particularly digestive, urinary, vaginal or

cut aneous candi dosi s, cryptococcosis, for exanple, neuroneningeal,

pul monary or  CSHeARBONS A LRIRRS CRRiEa a@z%*&ﬁ@HiH%P@@ﬁ%d@&ﬁh%' monary
aspergillosis and invasive aspergillosis of the I munodepressive system
The conposi ti drendidmnglabyua, d@uws@d?pﬂqaltsmem@wemdzmancbpanzvyubtsxscomf fections

in 10 congenit I The | actones can
al so be adni n.‘? r‘é@%ﬂw{‘% Aggmfgﬁ)f’é?llg{”fs\’/’él ﬁgﬁﬁaﬁgg" ?’f?fgf(ifﬁ%g cancers.
Represent at i veaebﬁmmmeimnpefm Vi Tr iRy Sy 8% run, TRichopryR 1 n cell growth
or proli fer ation incl é)gie breast cancer, |l ung cancer, ovarian cancer,

esophageal >carlC@FIgTIRA e ek ionGomb a@%ﬁulﬁslbégeﬁfveawmagw ?fr oliferative
di sorders t hatcuRRoblGhalesis @YptBoc é > nblBie I ncl ude

5
endonetri osis and restenosis, causeg % (bAoF over pro |%erat| on of
endot hel i al tlmémenmloromn@uanglpmba@tsw, brbnehdputmoénaoy atd gdchohagt one (9)

above is particul a %}é ﬁ an Q{) Hhc rote se inhibitor, and has
been deronst r Z°RFELTSISHR Eﬁ‘faSItVFiéSB%%} P35 gL ths LeSSIYE SYimy . and
thereby |imt Whid@mposRions sam4lso kel i ﬂférﬂré\%ﬂhéﬁ 013191 &ouct;{feeﬁé&tlhonal

pr ocessi nﬂ of the viral gene products (gag / gag- pol These | actones are
al so usefdb i rpone%mtaém srquped Hmmeeglogicdl SUAPTESRNSi ts  activity as a

neurotransmtter. h [?Q&gl%%sg%glsg g ﬁ%grﬁ%ﬂe}i?o qpﬁn&ltxé\%hge §1,501§15t erm ned

based on the di sease or er reate H¥ ni stration
and t he for nuliatluding caﬁfe&eckepraeﬂ@ae@@@e@aﬁbaheers ethidhriely skeher m ned based

on the effectiyv ‘b dosage det using jn vitro assays such as those
described in t! &%‘&Ce% gr OﬁP@igﬁé“t“?ﬂ/ﬁnPt}‘d%PreS&ﬁﬂP‘éﬂra lyag EWB:6) agai nst

Esch hi sa,
scheri chi a cQyayian 3hckt %Qﬁih@é@al Balfe e%ﬁemﬁs gﬁﬂ@@g&a bR

St aphyl occus aureus, and Its |ow np ecu ar wel vant ageous.
Advant aged Sof Belifgragive d@ordems:ﬂhatjthe ldcsoneanialy ibewsefnbinghetditmestsoft 0 pr onot e
phar macol ogi ¢ ihSlude anf%metrlosw and restenosis, caused by abnormal overproliferation
of endothelial tissue following angioplasty.
The functionalized lactone (9) above is particularly useful as an
aspartic protease inhibitor, and has been demonstrated to inhibit the aspartic
20  protease of HIV-1, and thereby limit viral processing, and in particular post-
translational processing of the viral gene products (gag / gag-pol).
These lactones are also useful in modulating pain response through its
activity as a neurotransmitter.
B. Dosages
25 The effective amount will be determined based on the disease or
disorder to be treated, the mode of administration and the formulation.
Effective dosages can be routinely determined based on the effective dosages
determined using in vitro assays such as those described in the examples.
The high activity of Securolide(LMSV-6) against Escherichia coli,
30  Klebsiela pneumoniae, Pseudomona aeroginosa, Staphyloccus aureus, and

its low molecular weight are advantageous. Advantages of Securolide

include its facility and speediness to promote pharmacologic response; its

13



WO 02/ 100854 PCT/ US02/18602 possibility to cross over cellular nenbrane
barriers, where high nolecular weight is the nmain hindrance, and its

pot ent actiguiigogagai nst Pseudononas, which is one of the paanesodns®:?

resi stant mcroorgani sns. The nethod for conbating fungal infections
conprises admnistering 5 a fungicidally effective amount of a conmpound of
formula I or agpssibiliy taetdid dvp cSiRlldr thdiihand baVieRUGEAL higteabREulaPar ent al
route, or by local route as a topical application on the skin and nucous
nmenbr anes, butWeigkt ip thefmaindindranpgt and its notent lpeidit againgt Breudbreonpsual dai | y

dose is 1 to eﬁ%’gi . ..admnistration, the
condition treg?,lggﬁgod%t e spg%ﬁp%retfg&%ngﬁ{ﬁ%ﬁg@%e' conpounds nay be

admi ni stered al one, Theuhethod forgemdatihg funhsl infedtivm herigel ddmiadrxpure with a
phar maceut i_cal arrlgf:ag sgf}eect ed with regard to the intended route of

adni ni strafi orf BRECHANFErE R Rt eff peapopdal formmla | grpn acihnpl e, they can
be admi ni st er efqRAl dakt tXredf by iR cdl FeBlal afeﬁpaP Bdike, bP b§ %F}oﬂteﬁ& such
excipients as starch or lactose, or in Capsules either alone or in

admi xt ur e wi t Hopixal gpiplieation oprthe skinlaad hoconsohembianes, buothe prefpensi ons
containing flayvori.n r. cqlori agents. In the case of .animals, they are
advant ageous| yOEGd? %enélacéiﬁ("gﬁ'n@}ﬁl%ﬁﬁ q%élgcﬁloﬁ)erlsgrtf’ﬁﬁ g AFRFRCES IR o
concentration thé nriidt ofadindniBEAHInPMRcoRdiflbR traktby amP@pedfi¢ © about 500 ppm
20 They can be injected parenterally, for exanple, intranuscularly,

i ntravenoddl y @muoyBdut aneousl y. For parenteral adninistration, they are
best used in the f [ erd ti on - whi Ba‘ﬁ contain

ot her sol utes, forﬂ{eeygﬁiﬁog?&elﬁ%%gﬁa%g]ﬁ%@%?dg@hg’ggg&tﬂg@%ﬁ&%el the sol ution
isotonic. In ddnentsel infadeiktosd with e phipmaceigicabearkier saldoiedivatheregatd

intramuscul arly or. 25 subcutaneous)y at, dosage vel s of about, 0.1 to
about 50 ny/ kg‘%(ﬁl%ﬁ/l,ntenﬂF Foiey a;fl_n&B’ﬁ Ly S&angsﬁﬁ%a%a%ﬂw@m&y%i ven in a
single daily oosex@hpkPthel CaftbdhdthifterdP8Hy of HEhE WMPSNYBlekan be
adm nistered to humans for the treatnment of° H pylori infections by either

the oral dé paoetaimingsushouxcipienshal stargh belagosa dniméapsaleselther alohy ont dosage
| evel s of aboul'%la r'n}xth% a1 ou}'gc. 50 tg%l}& efadv%?gﬁ)g%ool%sl y about 0.5 to 50
ng/ kg/ day given'tna SN & W& 81t8mﬂ 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
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 intramuscularly or intravenous administration, dose levels

14



di vi ded doses. For intranuscularly or intravenous adm ni stration, dose

| evel s 14 WD 02/ 100854 PCT/ US02/ 18602 are about 0.1 to about 100

ng/ kg/ daywqogabhegsabl y about 0.5 to about 50 ng/ kg/ day. Widteuso2/18602
intranmuscularly adm nistration may be a single dose or up to 4 divided
doses, intravenous adm nistration can include a continuous drip.
Variations w | i i i condi ti on of
5 the subj ect Agg?ﬁ?ﬁ?ﬁg%}jﬂuﬁng tﬁ%gf)ag ’ﬁrgﬁf%r’& %%El% Q{%g&@fgﬁ?ﬁi stration
chosen as wi |ingte/dayoWhile dntranaseulsly bilmihistrativh enagyrte.a sTipde deeandp

antim crobial agent. t he. acid-1owerin ent . be adm nistered with
t he compounds tlo% @ﬁlggggﬂﬁesﬁﬁﬂ%‘?ﬂogg%@&%@g Ay d?BFonth@u%. pounds of
the inventi on. vidutns d@@ﬁewsgwilpacauha%mam Ol 88 wRBEMnd AJRRAINH Stration
may be orally at about 0.1 to about 500 rrngg, for Tnstance at about 1 to

3 grans peP dae sebiedbsing tepatediand thrppasticdgraaute of admieirationghasen89 ny per
day of the acigsi ok t,: . i.njection at about 0.1 to about 200
ng/ kg/ day. The‘g%lrﬁeé\gg{nt |83§ﬁgisglrllg\£}vin?%e§gd'further understood by reference to

15 fol | owi ng non- | i Thet sengndearainyitiebial by phdthe acidsloWaiih®igeat magdtone from
Securi daca virgat.a.  Securjdaca virgata yoots were col|ected at San

Cri stobal Domid ﬁlﬁter?gg?fﬁiﬁl ecqonwoé‘gﬁlﬁpéﬁﬁmw a%t@ﬁ?%ﬁewe%s sent to
Nat i onal Bot anhg cofsBb@iRB of theQh#Gitioh OTHR, Hé&ﬁ@lih&'oﬁ%eﬁrﬁc@ﬁﬂa%@nt,ChOpped and
mlled roots (253 g) 20 were extracted in a Soxhl et “apparatus. The col d
extract wdd fiadministatendmay b oraflyrat ebaut tletd about /40 mre/k&5@) insteneef ftor d a

syrupy liquid at an 11. 76%.0f .yield. This syr 28 g,
tested m crobiegﬂ%gtg?goa?% Mas T eats %\ﬂqﬂmc Béll ﬁgen&fangaﬁ?%ﬁoggg id 0.5M
and stirred fabgpehduy of thaseil-N@neringd deret 66by hjektioh bfdbodt .1 a8 bsbugxt ract i on
wi th chl or of orm suc&gzgi vely until the syrup was 25 separated fromthe acid
chl orof orm solwlrég 21 . Then the hydrosol ubl e phase was basified with
Amoni um hydr oxi de ﬁ%%r%%'ﬁlt i:n%eliitﬁ)nfmetﬂﬁhe dERRBLYWE! Eepiiask extract ed
again with chloroform™ The cholrof ormextrac was concenirated in vacuo
(500, to Iy el fdllawirextonalimitinf exa@pleg. (yield =21.14%with regard to crude

and 2.33% w th r rd to,roots
extract xal%p el: %gt?lagon of f_.actone 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 iz 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 Sulfuric 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 matter. 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 extracted). The 5.92 g had a purity of 95.34 % LMSV-6 (Securolide™). 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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30 extracted). The 5.92 g had a purity of 95.34 % LMSV-6 (SecurolideTM.
The final chloroformextract (5.92 g) were chromatographed in basic al uma

(63 - 150w o2an6ksel uted with petrol eum et her-et hyl acet at e paprtsengasdo3 0: 70) .
15 WD 02/ 100854 PCT/ US02/ 18602 Fractions collected were concentrated to

have a pure clear |iquid substance (SecurolideTM (1). Chromatographic

fractions 72- 9raétford cBldctéd WBRelddBcdnin@itd 9o RAO T ngeﬁipl%d CHistiige Where (1)
was isolated was again, chromatographed to obtain an anmpber co ored l'iquid

(2). Conpound ((Szgurah@e "5 (102 Chematogtashictienstiens 12ﬁ97o€66é$@>fmm gpect r oscopi ¢

anal ysi s vyi el ] a_far 1 PHYSI CAL DATA

RELATI VE DENSI id ?1%8%{0&?% gﬁqﬁgnﬁ‘%]ﬁr @eg% ?’{?& NEX™1. 471 10 SPECTRAL
DATA Mass Speaﬂir@ﬁmbgmphéﬁorﬁbzalﬁ aghmbéidoldred MRhiEER). &orhSstmd§1 ParldM] ,  (54),
68 (100), m)l(gcul ar_for rrul a 0511602. Infrare Spectroscopy (1TR): 1761. 6cm

1 (I actoney serthen fesiedyin Bipgssays. 1" (C=CH2). 15 Proton Nucl ear
Magneti c Resonance ¢ M%g;l AV 1B £ %@J iplet ),
4.37 ppm (1H tripl etﬂg 78 ?Wéy%e ﬁh"?ﬁ"ﬁ?‘@%sda"mf 3’8 P o5 (1H
triplet, J=2. MMNUCI ear Magnetic Resonance (NVR13 C 200 MHz,

CDCl 3): 8 17 (C (G3) 5.5 (C4), 1222(C—5) 20
Doubl e Nucl ea%‘éﬁéﬁpﬁ%ﬁance% 7(9t%ﬁ‘hﬁ éﬂpérgigent s (lrradiations)

doubl e Nucl earRMERACSTIVERNPEIaA¢E7Pr ot on Experinments showed coupling

bet ween each one of existing protons. Methylenic exocyclic protons 8 (5.65

and 6.22) 10 r rSREGERGE RATE 3 showed coupling with G4 and in this way were
Vi el ded the f oToaree A RES s [l By shbteoiiay RBYRTI BB 15070 (-
3), 113 (M +- QH-IOO)J,ﬁ))o,leoﬁﬁiﬁI&ﬂﬁﬂd @gmgﬂzed Resonance (I R): 3614. 6c¢cnl(CH),
1629eml (C=0) a0 et Spesivpscopy (IR): 1761.6em™ (lactone), 1667 cm™ (C=C) 810 cm”
I (C=CH,).
15 Proton Nuclear Magnetic Resonance (NMRIH, 200 MHz, CDCI3: 6 2.98
ppm (2 H multiplet ), 4.37 ppm (1H triplet, J=7.4 Hz), 5.65 (1H triplet ,
1=2,6 Hz), 6.22 (1H triplet , J=2.6))
Carbon 13 Nuclear Magnetic Resonance NMR'® C 200 MHz, CDCI3): &
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 Spectrometry: 130.0 (M+, 3), 113 (M +-OH, 12), C¢H(0:s.
Infrared Resonance (IR): 3614.6cm™ (OH), 1629cm™ (C=C)1150.9 (-CO-
OCHs), 810cm™ (C=CH,).
Proton Magnetic Nuclear Resonance Spectrometry (200 MHz, CDCI3): 8
30  2.54 ppm (2 H td J=6.26Hz), 3.73 (s), 3.72 (2H, t J=6.26Hz), 5.65 (1H t,
J=1.2Hz), 6.21 (1H t, J=1.2Hz).
Carbon ® Magnetic Nuclear Resonance Spectrometry (200 MHz, CDCI;3): &
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OCH3), 810cm 1 (C=CH2). Proton Magnetic Nucl ear Resonance Spectronetry (200
MHz, CDCI3): 8 30 2.54 ppm (2 Htd J=6.26Hz), 3.73 (s), 3.72 (2H, t

J=6. 26Hz) wbo2BBossdiH t, J=1.2Hz), 6.21 (1Ht, J=1.2Hz). Cardaminsod3dsdykrgneti c
Nucl ear Resonance Spectronetry (200 MHz, CDCI3): 8 16 WD 02/100854

PCT/ US02/ 18602 167.8 (C-1), 137.2 (C2), 35.4 (C3), 61.3 (CG4), 127.3
(C-5), 51.93 (1878 (C-HIPILL pe- 20554 &t BNG1f t osi tion
cont ai ni ng the ¢ _ﬁund o] 2?1e fo?énu?]a 1 ((C%%)EE?{)??%?; 51?1 Gt:ﬁjerpfol | owi ng
ingredients: Oi gmﬁpo@&mﬁstsyng ¢S®pharplaﬁetmaw qentpositiah cvmagllrng v LMSV- 6

S lid 0 nl .92 B I
(Secourol 9e). Somtsta By 518 SRR 1A R B8 egRBdRibosonol) ' ©
Exanpl e 2: Ass@yginhloQuahiity:- bact er i780 Aepi vity. The material obtained in

Exanmple 1 s screened for antl biqtic actl vity agai nst Staphyl ococcus
aur eus, PseudorhEle Bl and Kl ebsiella

pneunoni ae. 15LN>I'§V<36 @&(ﬁiﬂ Met hq,-(iS790§oI venlk: Buffer sphate 0.1 N,
pH=8.0 Antibiotic: § g%3ure Securol i de Medi um gzgt 2 m/ 100 nL

| nocul um 4n1_/S%@@me0[b| sh 20 Pr epar76018660 of @il ture Me®2.20% Cul ture Medi um

for Staphyl occus aureus, (USP 23 <81> Peptone 1. Qg tive pancreatic
Casei ne 4. g Welit ABndich 3. 0y I8 a0 B flect s DHS"S
U.S.P.

10  Total Volume 824.9850 mL 99.97%

oY

Example 2: Assays for Anti-bacterial Activity.

The material obtained in Example 1 was screened for antibiotic
activity against Staphylococcus aureus, Pseudomonas aeroginosa,
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: 4mL./Petri Dish
20  Preparation of Culture Medium:
Culture Medium for Staphyloccus aureus (USP 23 <81>)

Peptone 1.0g
Digestive pancreatic Caseine 4.0g
Yeast Extract 3.0g

25 Beef Extract 1.5g
Dextrose 1.0g
Agar 15.0g
pH after sterilization 66 + .01

Culture Medium for Pseudomonas aeroginosa (USP 23 <81>)

30 Pancreatic digestive Casein 17.0g
soy Papain digestive 3.0g
Sodium Chloride 5.0g
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Dextrose | .Og Agar 15.Qg pH after sterilization 66 + .01 Culture Medium
for Pseudonobnas aero inosa (USP 23 <81>) 30 Pancreatic digestive Casein
17. Og soywitepaessdi gestive 3.0y Sodium Chloride 5.0y 17 pi&@/ 002484854

PCT/ US02/ 18602 Di basi ¢ Pot assi um Phosphate 2.5g Dextrose 2.5g Agar 20. Qg
Water to nmake about 1.0 Lit 5 pH after sterilized 7.2 + 0.1 Culture Medi um
for Escherichia coli and[){gagbybﬁlsgigmmm{g ae (hlsgP 23 <81>) Peptone 5. Qg
Yeast Extract 1.5g 10 Beef Extract 1.5g  Sodium Chloride 3.5g Dextrose

1. Oy Di basi ¢ Pot assi um ARedpiat e £.88g Mnobasi ¢ Pot assi um Phosphate 1. 32g
15 Water To make about 1 g Lidy after sterilized 7.0 + 0.05

Concentration (L/10n) B%%rerla MSV- 0 20 30 40 G prof osf is(-) Dis(+) 6

(puro) E. coli 30(mm - Waterto @8kdébout -1.0dLgb 40 - - - - 26 22 - - Ps. A 30
I 1256 - St a qu{_aftérs_teri_lizgg7}28i_(_).1_

Culture Medium for Escherichia coli and Klebsiella pneumoniae (USP 23

<81>)

Peptone 5.0g

Yeast Extract 1.5¢g
10 Beef Extract 1.5g

Sodium Chloride 3.5¢g

Dextrose 1.0g

Dibasic Potassium Phosphate 3.68g

Monobasic Potassium Phosphate  1.32¢g
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  |osf is(-) | Dis(+)
6 (puro)
E. coli 30(mm) - - - - 28 10 - -
Kleb 40 - - - - 26 22 - -
Ps. A 30 - - - - 12 6 - -
St a 30 - - - - 20 18 - -
Str. P - N/A | NA | NA | NA N/A | NA |NA [NA

Unit to measure zone of inhibition is millimeters (mm)
20  Ciprof =Disc of sensitivity Ciprofloxacina 5 micrograms
Fosf =Disc of sensitivity Fosfomicina 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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Str. P- NANANANANANANANA Uit to nmeasure zone of
inhibition is mllinmeters (m) 20 C prof =Disc of sensitivity

Ci prof | oxe@ paodssqi crograns Fosf =Disc of sensitivity Fosfaanispbngso»0

m crograns Dis(-)=Disc of sensitivity with no substance applied

D s(+)=Disc of sensitivity with 20 mcroliters of Tween 60 at 2% N A =not

done Test 25 MgNRALARATEMY, e8th MRf SerdiAddar di zed by American Type Culture
18 WO 02/100854 PCT/ US02/ 18602 Collection (ATCC), used in first

generation: E.EqoliARGEAE5293, et 202602, Hxp6 0200k {9-258) 2000 (19- 258) *Kl eb.

Kl ebsi el a pne i ag; ATCC 13832 74, 120 -.152) 5 *Ps.
A Pseudom)lr[:a :{e@(%%lIglgésaleﬁ’i%eﬂﬁ%g%%t%éqg%%iftE@bﬁé&%ﬁ%g@%?ib&om) *St.
A St aphyl occusizyreus ATCC 12598, Lot 202564, Exp 05/2000 (19- 137) * *
Str. P Str%pt ﬁ%cugezpyogenes, ATCC 2 1547, Lote 202691, Exp 06/2000 10
(19- 190) t noSphRericudeenseterogisasy ABGC 7883, Lot 2083pFup 08/200®. Tenp =35
2C Results: 5(5191666 liters of LMSV-6 (Securolide) inhibits growth of
Escherichia 15 coli, Klebsiela pneunonae, Pseudononas aerogi nosa and

St aphyl occus “#ir&Haphpldeats amsus ADCEi12698,iltoe 26825658, Bkp 0420003 9-
mcroliters/mol)?) 20 mcroliters/10 nL, (0.002 mcroliters/nL) 20 30
mcroliters/1 rQ (0.003 mcroliters/n.) and 40 mcroliters nL(0.004

(r)n;c cr ngt te er Z{ mA+Saf. PLAERYrdclidpybRertls, Aveer B617; R%ediodc0tExp0aidoh | nhi bition
10 (19-190)
*=Atmospheric oxygen, Temp =35 + 2°C
**=Atmopheric C0,, Temp =35 + 2°C
Results:
5 microliters of LMSV-6 (Securolide) inhibits growth of Escherichia
15 coli, Klebsiela pneumonae, Pseudomonas aeroginosa and Staphyloccus
aureus.
Dilutions :
10 microliters/10 mL, (0.001 microliters/ml)
20 microliters/10 mL, (0.002 microliters/mL)
20 30 microliters/10 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 lutea and
Inhibitory Concentration, MIC, LMSV-6 (Securolide).
Materials and Methods:
Methodology: Poured in plate, medium Mueler Hinton pH=8
Buffer pH=8 for ceftriaxone pattern dilution
30  Tween 20 at 2% for LMSV-6 (Securolide) dilution

Microorganism: Sarcina lutea
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grow h, indicating that these concentrations are bel ow the M ni num

I nhibitory concentration (MCl). 25 Exanple 3: Determ nation of M ninmum
Bacteri al wioSareegza | utea and I nhibitory Concentration, MggT/GdvbYsdo2
(Securolide). Materials and Methods: Methodol ogy: Poured in plate, nedium
Muel er H nton pH=8 Buffer pH=8 for ceftriaxone pattern dilution 30 Tween

20 at 29 f or LEWIEsfSmuNcs {19 mflkdikisaBo b (fa | utea 19
WO 02/ 100854 PCT/. _sg’é/ 18602 {San%f%(s) 2 Lwé@ %{%Q@Qmﬁ%}ra el 1) 00 ni
and 10 ni crol isegsitisitplised to sensitivity disc). Methodol ogy: Poured in

pl ate, nedi um er . H nton 3 uf f er 8.fqr. ceftyiaxone pattern
dilution 5 T\Aeenﬁg’éw ol 2&5%%%&*\%@%%@5?‘&1?%}1“% ion Used

M cr oor gani sm Buff@rpH=afokr Ut fetaxSaspatetSliiuttddSV- 6 (10 nmicroliters/n and 20
mcroliter applied to sensitivity disc) Control Pattern (P): Ceftriaxone

(di sc with>10 hegin 208 2 &nldSV ArSerpplide)divioro DI SC ZONE OF ]LNHI Bl TI ON
5 mcroliters M CreQl L 0.0 mm There was no significant zone
of inhibiti on,é%ﬁg\r/ﬂel?%(%g%lﬂlé' #ﬁr?%%ﬁ | nhi bitory Concentration is close
to 0.2 mcrol i Saample@): LIMSV-6 (10Tinicra jipmsonll. amd 20 Micoliter Appliettiter ol i t er s of
LMSV-6 3.3 mminhi.biti.o Exanmple 4: In vivo Treatnent of Bacteri al
Infection. Rat$™WEYE fi§fkcted in surgery and then successfully treated with
Secur ol i de usiOhtFRPafierndPS Rt RIaRE with mmp%{ai son with ceftriaxone. 20

Exanpl e 5: Assays for Anti-neoplastic Activity Vaterials and Methods:
10  Results:

APPLIED VOLUME TO 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 jphibition

Example 4: In vivo 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 [125
Iliododeoxyuridine) 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

20



There are a | arge nunber of biological assays that require the neasurenent
of surviving or proliferating manmalian cells. This can be achieved by

di fferentywiphhesss € 9. counting cells that exclude or ingue&,3s:2 dye;
measuring released 51Cr | abeled protein after cell lysis; and nmeasuring

i ncorporation of radiactive nucleotides radiactive [3Hthym dine) or [125

I']1 ododeoxyur i&iaa%éllsdw tis@tge &ﬁtluhfmgglﬁlﬂ fv‘fag ﬂgécf Bpp, \gs?agflﬁeﬁé&aszoﬁl%ﬂ be
measured by using any of several stalning ne Hods > Bub s Hore atcur at e
met hod is the sath MR [I-(5-diméthyjtidget-Ordpids diphéen setfazblivbA biaaidey S) whi ch

30 can neasure | arge nber . of .sanpl e {th a high deqree of precision. A
colorimetric &Qé’é‘ifg’ff(ﬁqﬁ“e?cg‘&tyIof\‘/’?rg%’sééb%,og?ﬂaﬁ ?‘%iyﬁ’@s %le@r #haless substrate
that is modifip@3).0rR TeplafdiReh AhOKGEavRY bR A¥tivd MithhoREH, ottt not by 20 WO
02/ 100854 PCT/ US02/ 18602 dead cells or tissue culture nedium was used.

The assay #sesreqatonpndy pestrssiallivingnrils | Bhe(ddeayag ofvIA intei Bormlaza gyt ) -2, 5

The ass: ¢ . 2t oV ot ook
dehyar bgenase Eay RO ffbmel e TRAS YeRub Serl vrtlots BmTiie g | <

cl eaved by actdol@edcompharddFonazan) Whose amdi@aBtprosbrocHay toke wiuben | i Vi ng
cells. The cleavage of MIT into Formazan by the m tochondrial enzyne
succi nat e dehydrsgepEsent s Be fiewaazan genqentatipn inagradient of Sepalee ( For mazan)

whose amount i &neérﬂﬂﬁf)gé Qg%e%ﬁrs%fclﬁfr %PF@%H]S s@innﬁﬁjt %pgctﬂf ﬁgﬁ%e’cerTh e Formazan

concentration in a gradient o conce at1ons was neasured by
mul ti wel | d0scaiihilBé regleck Mpthatabysit was thén (&dItSAstalisticdhg Inhildtoay anal ysi s was

then used to establish e i bitor concentration fift | C50) which is
a quantitati vecoﬁﬁ?’ﬁﬁipﬁh%fd@%i Wh’@gbgl %glthng%a HEPHAmFT 06??‘%‘?&’8%?“ ancer

cel I's i nes welcBviteIDi¢rdnd ciceEeell nBRFEI Bsted MAHAG Ineakilde Cytotoxic or
antineoplastic activity (surviving cells) of LMSV- 6 (Securolide). Cancer

cel | lines thandiseatly theerte@xicrmylantieepphstc activityr(purylyingcadlay ¢f IMdBX) and HELA
(Cervix Car ci nopl o1 MY Rl el Pkl HaPwiRALHD LRNVED: 1D (1.ERed

Trypsi n- EDTA
15  carcinoma) and HELA (Cervix Carcinoma).

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-diphenyl tetrazolium bromide]
Multiwell scanning spectrophotometers (ELISA readers)
METHODS:
25 Cells 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 further diluted in

21



20 DMEM + ALL and 10% TERNERO RECENTAL SERUM  Di met hyl sul foxide MIT

[ 3-(4,5-dinmethyltiazol -2-yl) -2,5-di phenyl tetrazoliumbromde] Miltiwell
scanni ng sreieahot onet ers (ELI SA readers) METHODS: 25 Geltgsosgsde?
cultured usi ng standard techni ques. See, for exanple, R lan Freshney
"Culture of Animal Cells" A Manual of Basic Technique (Alan R Liss, Inc.,

New York, SecorRPMHI6#®odntainind4% mEPHEPES S5&ReeN 19k w&@'trjeatgﬁ W{‘%;lo' nhi bition
was determ ned accordl n t he rret hods of Skehan et alL ) Cancer
Inst. 82, 1107 ¢ alo%%?ﬁo compoiads Gdog rangel fb’@@n@eaﬁmbam 100!

cell's/well in Qﬁl(‘!@édldgb%m%Qaﬂcfég"w@&%onpoﬂrﬁl?gm%b i"tdjfgr ﬁl r‘%“%l or to drug

addition to all ow attachment of 1 ubilized
in 100% DVBO ardatesipveredtheniivasited § times @ith WWérﬁGQ&ﬁévaLﬁW/ 18602

1 ted th 10
Soncener ot s g feBad QeI Hobolie AR kel bycesis, SWpmomine AR an. 100
of ice-cold 50%@% mmw@ﬁadd@dmhwm Famwfng%%ﬁhﬁﬁc&tg’a@&& f‘ojvt 540- ‘

Pl ates were then washed 5 tines wt water o renove CA, _
mol ecul ar - wei gHPOfHé?%B%PW%@W@émmc& times with 0519 hostivad aivindexiB ( SRB)

0.4% 50 nL I a5 mnpin ation at room
'Eerrpe? ature, )p}eﬂ;i?g?g%{rae&}%vﬁ%&g ugﬁlélecrire“g@lw twri 5*‘56%8& f@é&%ﬂggﬂ’a air
dri ed. Bound dya amgsatery shiakér @pﬂca\hd’éﬁls@&vdﬂ%é&sh&dﬁ%ﬁ) fH 10.5) for 5 mn

on a r at shaker, ti den was nmeasured at 570 nm 10 See al so
oy [ YAt 9By MKl AR et mByielsMEED4) -6 G086 S ot

i i 8 9 .e I pan J
3 ochim, B ophys, %%%h%igéﬁ’hﬁwég%a% (3*9@?%%?”%%% el By 3076,

(1983); Deni 7 oPhamanacg]. 52,95-100rH990) M()Bsmaino?slmnﬂﬁwl Méth@&s?6§é%8§3)ol f oDErana ‘&’er e
LI t GWI: t gchgsng:(%kq%&%&tﬁ&gg?%%gﬁ% cgcé%%g‘fzggt(l { ations h| pr
Cinical appli cat | oMatzpiverRTRWIBCEe Kighedil FrRadoRBGRAVDA TRt AB4G! s- 0 din.
Phari m acoﬂ n (see ?—Iolfoersd %91-1453 ck\llglrger; IIJOBI? ‘l"[lJ’Sdee?srtarId?I?g ’glisdlos(,)eneffect
relationship: Clinical applications of pharmaco-kinetic-pharmacodynamic
models.”, Clin. Pharimiacokin. 1981, 6,429-453) 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 (ICsp) was calculated.
Results:
LMSV-6 CYTOTOXIC ASSAY IN HEP-2 CELLS POPULATION OF
10° Cells/mL (LARINGE CARCINOMA)
30 r=0.9878

ICs56=10.38 w/mlL
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wei ghted by the reciprocal of the square of the predicted response. The
fitting software was devel oped by the Roswell Park Institute with M crosoft
20 FORTRANyoatdoodses t he Marquardt al gorithm (see Marquar dpcT@soN¥sso2 An
algorithmfor |east squares estimation of nonlinear paraneters”, J. Soc.
Ind. Appl. Math. 1963, 11, 431-441) as adopted by Nash (see Nash J. C,

" Conpact nunerlm\aSVnzeUmpbfrmXI@KBSmrm HEEPIE@VEL%? AFIONTEON
mnimzation". John WIley & Sons, New York or the non-linear 25

regressi on. Thé“c@ﬁﬂ%(mlr @t‘ABﬁNGﬂE GARCINOMA)r esul ted in 50% grow h

i nhibition (I Cgl %%@15 cal cul ated. Results: LMSV-6 CYTOTOXI C ASSAY | N HEP-2
CELLS POPULATI ' 105 Cel I s/ m. (LARI NGE CARCI NOVA) 30 r=0.9878

| C50=10. 38 g/ WC%%37®7@!%/’I&D0854 PCT/ US02/ 18602 LMsSV-6 CYTOTOXI C ASSAY I N
HEP- 2 CELLS_POPULATI ON OF 106 Cel | s/ nL (LARI NGE CARCI NOVA) r=0.9941

| C50=37. 37 9/ m!M Y@Gﬂ@%@@&ﬁé\g EAEFAIGPOBUBUIONIGIN OF 105

Cel I s/ mL ( CERVI g?; $7.37 g/ L LMSV-6 CYTOTOXI C ASSAY
I N HELA CELLS Fl> UEA% @%g%&gh% (CERVI X CARCI NOWA) r=0.9941
| C50=27. 30 g/ mr—(ESl%fpl e 6: Testing for Inhibition of H pyelori Materials
and Met hods: i ution of Antimcrobial conpound: 6 ng. of the
conpound to b C 21%&@@8% s solubilized in 0.6 m 100% di net hyl sul f oxi de
( DVBO) LMSV-6 CYTOTOXIC ASSAY IN HELA CELLS POPULATION OF

10 10° Cells/mL (CERVIX CARCINOMA)

r=0.9941

1C5¢=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 +3 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 separate
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 ug)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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and then brought up to 6 Ml with sterile brucella broth. The fi nal
concentration of DMSO is 10% of the total volune. Serial 2-fold dilutions
(3 m Secmpobigess3 M brucella broth) are then nmade in spetivse/3sexcel | a
broth. A 20 2 m aliquot of each broth dilution within the series is placed
in separate sterile petri dishes, to which 18 ml of nelted and cool ed
(approx. 50C) abivesd (16 ndl | s..added.
This yields a final d1 lera?%? ?aginﬂg? @%%@éﬁ?ﬁ%ﬁ%ﬁeﬂﬁgs {gﬁpi nal
concentration @ﬁllmcé?dlysn% For exarrpl e, iIf the hi ghest concentration of

drug in agar is 100 l.at es _can,be pr ned prior to
i nocul ating, and re 6@#’&52 ossé(r: bg;ﬁ‘ﬁr Wpﬁ%é’iﬁcﬁﬁ‘bﬁg’g};\?‘ﬂ? GH99e| | cobact er
pyl ori cul tur emﬂhelr()% fmmmsm @t o i yillimesmalesp petbidisheerhdlingd agar

pl ates, and_transferred ever ) Hel i cobacter nustel ae cul tures

were mai nt ai ne@redRCHhEdSaRES- §8§PW§%H3§(§: inGase F]éJaFSertb\Y‘é*ﬁG}f-a@BWB@d hours,
d di f Pl at
o noubat od S0 SRR PIL aBIE AU Wi balddEn BAEGUS, YRR S0 T 2t e

PCT/ US02/ 18602rpmact i vat ed (10 m ) CarrpyPak Plus (BBL M crobio. Systems)
envel opes wth pal d| u aI i cobagt | tur an be grown in
brucell a broth supplé| %/f?%%%?% 10 gﬁj@lbr ﬁwegé%ld\;m unes in
deep petri di SBﬁféelIa_Bﬁ)ﬂPtrﬁimS) iR s@ﬂé@c&ﬂiﬁﬂ@@e@@oﬂctﬁé ag-ﬁle%@mh rs at 37Cin
GasPak jars with water activated (10 ak Plus envel opes with

pal | adi um Et ainpsulugh Theyedls of a§t665(¢ph¢¢tm ar@fé‘ﬁdumgﬂnto & vl ofithesdiluted

(approxi mately 1 foI bru roth (no FCS)
in screV\/(:appedO{’lglJ(‘{a1 ?ﬁ %Psr’g&lgnsagetl% ﬁ% (g 01 |nﬁ]oa(fﬁpfi’ﬁ‘?A %ﬂ‘ “Béff s of a
St eer repli cat purfaecinbtilbed p‘lfutésfhr@pﬁcéﬂ 1thsz§sﬂ?ﬁk §hir ko HvBEED vodt&RdbtiS Rled 2N
approxi mately 04 cells in 0.002 are placed on the agar surface.

| nocul at'ed pl a?@@ér@rﬂya%ﬁp Pﬁelavemmfkthjpa}lacwn\mtabﬁt bamedreeneddedat ed (10

m ) Canpy Pak E’xﬁd’ﬁxoﬁﬁﬁf@d&@@sc“fo}ﬁsﬂgbﬂ adi um cat al yst have been added, and
i ncubated at 37C. for 48 hours ul ts:

15 Results:

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 include
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
decrease the chance of contaminating the cultures with mold.

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

30  isused 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

24



Fol l owi ng i ncubation, all test plates are conpared to a Securolide- free
gromh control plate. The MCis the concentration which inhibits growh

conpar ed twolbbhewgentrol plate. A thin filmof growh m ght pbeugiBishle at
hi gher concentrations but this is discounted, and not considered the true

20 M C. Control organisns are also inocul ated on each plate, and these are

di | uted 1000- f @bstind. OA fté%6n aitird AdHickly AR 8OME bRl {SARERP} ncl ude
Canmpyl obacterjejuni, and the screening cultures of E. colil [ATCC 35218,

Lot 202602, Expaisityewd0.6 el pEtiethavrsidiersmonturads mgewlated iftdidEep 27853, Lot

202992, Exp 08iL; - 060 E. 6l a Providencia stuartj.i. 25 and P.
rettgeri. Plat élé&%g: 5%1% ﬁ%lo%:c;u T%@gghiﬁgrog%%%?ﬂﬂﬁ%%511)6{}]?1166*‘5}{%e

mi croaer ophi | i eregputiimtonr@apy HakigdBBIas irduleithiroabtdphR HtidbgHeteo NS

i nvol vi ng | i gcobact.er cultures s perfornmed in a lamnar flow hood to

decrease the cHIREE HPUSR AN pakeEat (R BM ipargSCinqubaten| AfteTh® nouse
nodel of Lee ehogls therERRSNIQBOVRIVI REYidi ]c%ﬂtéfezi?cé?]cﬂ%g%o(g Iplﬁgltﬂna?n sed to

. tﬁ.gfgle
predict the in vivo activity of a conpound agalns umans.
Hel i cobact er f ®iqtidity undgr @phdse) micnesebpesartl thepodledintdadlaedt Swigovi ne 24 WO

02/ 100854 PCT/ 2/ 1860 ser frozen cul e i uickly thawed; the
culture is pheﬁ%’&{q o ﬁlf?@?'gﬁ@aé?gasﬁécf%f%?ﬁ nfgcHomheyl ture is
i nocul at ed i nt enige Meeifectoll BEBSLIMYS b hRerits RafaitirRish ﬁ&%@ﬁéaﬂ?&i ghe
brucell a/ serum m x. The dishes are put into a Capy Pak jar [BBL]”" to insure

a ni cr oaer bphi Prgingtwoepeleradter thetpss dpse oficsganism.ofreatmetaary givtealonce at 60 RPM
e S7C gt A Ao BOUER T S ST 08 L Bl P e

culture is che purrty a o t oscope and

then pool ed i ntamplefibaskthefipysBor cdébaioase, HarsdiBadhi is exdiddd 2@ dpinad € fast ed
for 18 hours before infection. Thgwlm' ce are_infected three tinmes on

al ternate days? Bg!ﬂ?f-‘ggrﬁa@ HyrEuRe RlupEst M Tosweyrhiendnkkomérm heter t he
l'ast dose of ohgRRh$Miod E)Pﬁa%%ﬁﬂich?ﬂ?e ;ﬂh%%fé%@ﬁ?s w?s‘ﬁ%d,qﬁ%cé@ran{lou”een
out thr S after

consecutive days. Sacrifice is a e wee conpléti on of
t herapy. FbY eduppadintea tutivewith tothmicroktemsxafiusande magempBnadeasal ong t he

greater curvat %a%ént’%pﬁl é" ?—6.(5':)1 cgntgggs Ilﬁreselsalfll p?lgr(l:'otl iré)cf )If }Igligo%ggtre]r {s rp?er]gelgtt] ©
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 are employed for
initial diagnosis of infection prior to treatment, as well as for determining the
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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antrumregi on of the stomach. The plug surfaced is washed, m nced, and 15
dropped into a tube with 100 mcroliters of urease reagent. The urease
reagent (pd @/1808345) contains urea and phenol red. |f Hel iggabgwmbagsob S
present, urease wll break down urea producing a change of pH Purple
(alkaline) is positive for Helicobacter; red/yellow (no change) is

negative. Any goj ripfﬂi@ﬁg@aﬂ&é‘rﬁggyémaﬁﬁé&{& 18 hours. There are usually
twenty mce per 20 treatnment group; the percent positive for each group is

recorded. There ar Enflegeaploftha prsigst prewidecdamplesaifitipsueoviich eambare whet her
Hel i cobact er pyl §{ledii el n bj.ect . esge ar | oyed for
initial di agnoJS| S egflﬁiaﬁ#ug?:({%?%ﬁh%rc i%g?ﬁ"?%n?n?g% e a &Y &éﬁ ezggg?'or

det er mi ni ng t halterfatbeds Shodaniplednrixaminedtadblogichllgby bapiy@atidem f rom t he
patient. 25 The ure brogat.h test involves ingestion of radiolabelled urea.

H  pyl ori 2pr dd@cee Plalng SUC S\ (HEMGhOTIETRAQSF YA Sy X0 LS FATHI | an gastri c
cells do not | i p@)([gﬁ at | ; i oxi de
(anal yzed by qnglggﬁgdg(g%?érl‘%ﬁgd %éﬁg}e ra |glgltclzF?%e?%,dyggggﬁ%f’%gﬁgﬁgtb%e i sot ope
enpl oyed) t herapbbed Thisliestatbss dnthe fdtmagiph of aminsnjarfese tite. ur8) Ser ol ogy can

al so be used t0 .assess j.nfection with H lori, ection of serum

anti bodies to I}de%?y’fflﬁyr"fl?@%{?é}’ﬂt%ﬂ?ap S%ﬂ’l$él)§“gF§1%€$tﬁ1P@3m 1eationn g
enzyne- | i nked dMraIaQaRERANT ASS@-.( ELI SA). Nunerous different 25 WO

02/ 100854 PCT/ US02/18602 H. pylori proteins can be enployed as antigens.
Endoscopy 18f tResulsti ent provi des sanples of tissue which can be cultured
in a mcroaerophili bt L i 10 tion.

Al ternatively, the (g%lﬁg%ﬂesogggsg}een{eg%%tﬁogl}%ﬁeﬁlg&ﬁogé:bggglﬁf %‘/m{)%eénpl oyi ng one 5

of a nunber oftreatraentsvigiibb cagpbirhafexanpleeniaiskywh A-deashde.orAbsdncea t est
whi ch t akes advzrgta e of the production of urease by H pylori, can also be

appl i ed. Thi s ¥dE@f%&F i es on the formation of ammonia from the urea

hydrol ysis, Wi GinhRIM! Hétel Rkl fgqlﬁ‘ﬁgl;{;?g)ﬂ&cm%nge in pH that is an

indication of the eradication o ori. 10 Results: Conparison of

pati ent cdadi tMaterinls andldbaetbpds:bef ore and after
METHODS

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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treatment with the conpound of exanple 1 has shown a decrease or absence
of H pylori. Exanple 7: Determ nation of Fungal Activity 15 Materials and
Met hods: Nedlgipss/Anti -fungal Activity of the Product may berasbizersganed as
follow. Fermale mce weighing 18 to 22 g were used and a quantity of

Candi da Al bi cans 44858 was admnistered into a vein in the tail at the
rate of 106 20.&hlhiReki ol ifods Chid saﬁﬁlt%ﬂ &t %f%gil%rgff&tivér&eth%n Ce were
separated into 5 batches of 5 mce and they were treated 1n the follow ng
manner: One Hollopithl modé¢lhfdthtdeomaldnugipfot exdrgle tiicheplngton, andémtled wi t h
product at 25 nyl orakly group 2: the mce were treated with product

I ntraperi tonea%g@?hflﬂ el: 25 dose of 25 ng/kg group 3: the mce were
treated orally V\Athl\/ﬁﬁhmmagi@d@@ﬁ,cé}ﬁmﬁgﬁmmproup 4: the mce were
treated intraperitoneal |y wth Ketoconazole at a dose of 25 ng/kg group 5:
the mce did not re€€ﬂ(’}’é"zﬂf@w%t¢?u$Wﬁfgéilfelﬁtaf@aﬁsn@@atedBﬂhﬁrﬂie dead nice were

counted over a I; t&~ T | Y] of product was
excel l ent at tﬁ@ﬁ@é@@bﬁggﬁﬁgﬁgﬁgy $§ V\b%l;lgi% 7?/\%51%\?? %%Eéfi %&%/e 6%6@/%8602

admi ni st r at i onOrgviphosphalthehaamant ueat inenédiatelyrte defeanine filieinivel i n t he
“topical nodel! w.th dermal fungi, for e l e trichophyton, .and in the
subl et hal rmdein.hlmcmw ﬁﬁ"!‘cepﬁﬂi% m Mﬁ% Sﬁi‘{ﬁﬁweé)bygn@ﬁﬁt@& al bi cans
celI's were preppj ﬁﬁlcr%ﬁtr!é B%k&&%%iﬂﬁoﬁﬁ@stﬁbdaﬁ%ﬁhﬁh%'%l%orga 4 therapy 38,

579-587, and were washe times wth a osphate s i on and used

i medi at el 0 t ocliricarstandards o€ theiGrnnitd Natiovtal. bi t or 5 concentration (MC). The
M Cs were deter i neply (10q) [1EALY 00 Relll Sf Bh'7 i RUASSASKRLST N9 tO
of MOPS (3-[N-morpholino]propane sulfonic acid). Candida albicans cells
(1.5 x 10 cells/ml) 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 Fungicidal Concentration
After 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 concentration 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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10 clinical standards of the Comte National. RPM-1640, and L-gl utam ne
buffered at pH7 with a 0.15 Msolution of MOPS (3-[N norpholino] propane
sul foni ¢ a@ @)100¢sandi da al bicans cells (1.5 x 103 cel | s/ mor/vsbAasa@eded to
the wells of a 96-well plate containing RPM-1640 and dil utions of
antifungal agents. The results were read 48 15 hours after incubation at
35C and the M 434 h Nl LBk b} : i J i nhi bited
the arouth of Lhe Candiah Lo song ogl koSt yer il THiame e

Fungi ci dal ConBegitginelison 6anicengranesplirmy. TheMCGakhte f48Bhguar#is ahte pl ates were
shaken and 10 f. wel l aliquot was renoved f{rom.the | 1's ich was

pl aced on rect);%sé)égg?”wgi %t}%%r %@ﬁtnggﬁfvﬁé’rwsdgé{’%ﬁﬁr{grw > Pl9dPes were

i ncubat ed for X@CRalieSobthe gBCpeditived di@anthmi ABnoiyB&H Hicdahs §@0gsNt rati on and
t he concentration of the, anti Fun al agent at which there were no nunber of
col ony for mi ngthfasrobic segiand Q04at thyeaasrebigsireinnade where LMSV-6 showed hi gh
activity 25 against Candida al bicans. Exanple 8. Treatnent of Peri odontal
Di sease It has been found that the Securolide is selectively effective

agai nst the specific anaerobic gram negative organi sns associated with
gingivitis, when topically applied to the affected gingiva. 30 The m ni nrum
i nhibitory concentration (MC) needed to kill Bacteroides

assaccharol yticus (Forsyth strain), determ ned according to the procedure
of Wal ker et al (Antimcrobial and Chenotherapy, Vol. 16, p. 27 WD

02/ 100854 PCT/ US02/ 18602 452-457, (1979), is between 6 to 60 m crograns
per M. The MC value for B. gingivalis is 6 mcrograns per m. The MC
value for B. gracilis and Fusobacterium other gram negative organisns is
about 25 for each; and the MC value for the gram positive organi sm
Actinonyces viscosus is 60 for 5 the aerobic strain and 60 for the
anaerobic strain. 28 WO 02/100854 PCT/ US02/ 18602
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| claim 1. An isolated conpound defined by one of the follow ng
structures: R R R XR X RRRAZR3IZR7 4 RR5 R6 95 ZI Formula la
Formul a |Wwonaweism Ri - R7 taken i ndependently or R3-R6 takexTrugpetisree are a
hydrogen atom or a group or grouping selected fromthe group consisting of
al kyl, substituted alkyl, alkenyl, substituted al kenyl, alkynyl,
substi t ut edl dhikynyl , phenyl, substituted phenyl, aryl, substituted aryl,
het er oaryl , subs ed. het er o ryI halo h droxyl alkoxy, substituted

al koxy, phe]noxy,‘&’é ifl?q ERTRRP U é’ﬁ@%%fi wetsaf the folloging sirustres oxy, al kyl t hi o,
substituted al kyl thi o, phenylthlo substltuted phenyl thio, arylthio,
substituted arylthio, cyano,Rj socyano, substituted ,socyano, car bonyl ,
substituted carbonyl, car gubstituted carbox j no, substituted
am no, am do, substitut sul fonyl, subs | fonyl, sulfonic
acid, phosphoryl, substig, hosphoryl , phosphonyrs; substltuted
phosphonyl , polyaryl SB i\t ut2d polyaryl, Cl- Cycyrf, substituted

Cl -C20 cyclic, heterocycflc ubstituted heterdﬁﬁg , am noacid, peptide,
and pol ypeptide groups; Z iRj;aReeteratom sel ect Rt hm t he group

consi sting of oxygen, sulfur, and nitrogen groupings in |linear, branched,
or cyclic structural fornﬁ?@ﬂmﬁa i s a hydrogen atformulalbhal ogen aton1 a

hydr oxyl group, or an organic group having 1-8 carbon atons which includes
a het eroat t CRNSI ST | fur and

i 1rogen gr o mag R akhe MR AR CRDBACE LBPE! B BB Rbecl ol v &7 and
X is a het esrat grovs et goupoigiselooted frengthe gpoupaessistingef adifyl supgréttedsul fur, and

nitrogen gr S in ed, or clj tural formats, or an
isolated |a h@ﬁﬁr@"l é&%@dﬁﬂ@nr F‘I%Wlnﬂlbé?%ﬁ@taﬁ}%‘y 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 polypéptide
groups;

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

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

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

an isolated lactone defined by the following structure:
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29 WD 02/100854 PCT/US02/18602 Y R7T R 3 RO R6 'z RS Y2As, YR K4
R3 R2 Formula Ic wherein Ri-R9 taken independently or R5 and R6 taken

t oget her wayo2neosa4 hydr ogen atom or any ot her groups or grrapisegas@el ect ed
fromthe group consisting of alkyl, substituted al kyl, al kenyl,
substituted al kenyl, al kynyl, substituted al kynyl, phenyl, substituted
phenyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, halo,
hydr oxyl , al koxy, substituted al koxy, phenoxy, substituted phenoxy, aroxy,
substituted aroxy, alkylthio, sub¥%trguted al kylthio, phenylthio,
substituted phenylthio, arylthidz\ 3$t|tuted aryl thio, cyano, isocyano,
substituted isocyano, carRgnyl

ed carbonyl, carboxyl,
substituted carboxyl, am no, m no, anldo substituted am do,
sul fonyl, substituted sulfonyl fTrd, phosphoryl, substituted
phosphoryl, phosphonyl, suk phosfhonyl, pol yaryl, substituted
pol yaryl, C1-C20 cyclic, substit téﬂ C1 CA cyclic, heterocyclic,
substi t ut ed heterocyclic, amjeady g§ deR1and pol ypepti de groups; Vi,
Y2, and Y3 taken |ndependentlj or'ﬂ and Y2 taken together may be a
hydrogen or any other groups or grouRi.Rgs sel ected fromthe group
consi sti ng whereial Kyl , substituted al kyl, al kenyl, substituted al kenyl,
al kynyl, substituted al kynyl, —phenyl, substit ut ed phenyl , aryl,

substituted arylRi-Retaken a}dypendgmbsm Rm@&mkmmaﬂbﬁ ‘mayabas hydrdgaxy| |
| koxy, :
2L KOxY SUBR LS O s BB S R B BEP

substi t ut echllghemblsﬁﬂutad all@rlydlkényd; subsﬂnﬁﬁed hﬂt‘e&ﬁl ﬂkyﬂyﬂ muBstltﬁtég ranc,ylnyls ocyano,
bstituted 0, rbony bstituted carbonyl, carbo
gﬂbgt : t ﬂt g Cph@‘g?lgg Pltut%{ﬁﬁ}?ayln 1, sugstﬁutledu ? heteroaryl, )s{ubstltuted Xy

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, Y2, 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, 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
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substituted am no, am do, substituted am do, sulfonyl, substituted

sul fonyl, sulfonic acid, phosphoryl, substituted phosphoryl, phosphonyl,
substi t ut @ o2plassphonyl , pol yaryl, substituted polyaryl, @Caz»aswobic,
substituted C-C20 30 WD 02/100854 PCT/US02/ 18602 cyclic, heterocyclic,
substituted heterocyclic, am noacid, peptide, and pol ypeptide groups; Z is

a_het er at omysht,deteeckyictionsubititutgd Geprae9esd, ahin@cdf p@aMeshd ppldedfide and
nitrogen groupings in linear, branched, or cyclic structural formats; and X
is a heteradBM%sel ected fromthe group consisting of oxygen, sulfur, and

ni trogen groupi ngs a{ﬁbtérhﬂ&ﬁ?‘éelec@dgﬂ;&ﬁglgen%fﬁép ?%rﬁisgiﬁg ?Eéﬁ%ﬂr&hf& QLgats. 2.

The conpound of claim 1 defined npound of claim 2
wher ei n t heuogen groupirggsrined:, biinehaly opoyehid sofictalahformatsydrer ein R5 is an

exocyclicc net hyl,.ene 5, Th oJTpou of claiml defined by Fornula Ib. 6.
The Zorrpound of BT Asrainm Eﬁe“ﬁﬁggﬁlﬂgg%gmflﬁﬁoﬁsﬁt‘ln&ﬁ? A% &Sy ﬂﬁf"ﬁ*aé‘.d OO0 CH
, O O or OGtifo@in dbustibd 1R 1fddar, Brandhil, 6PERAYBHuGhraf foiiniis] Of Formula 1a

wherein the lactone is isolated froma Securidaca virgata. 8 The conpound
of claim1%f Forheuommonnd of elpisr 1 defimed byt Foymala Ishar maceut i cal |y accept abl e

carrier forq par Leal .. admnistration. 9. A nethod of
treating a 3piati gﬂ{eeclroﬁ{pr?ee%%fﬂgf%%%he%eglﬁ’g}eia}é|1sna61 Kdrthi steri ng an effective

amount of the cdieaontpodad bheldinb® WireioR; idw dxotyddiet Agtisldnéct ures: R R
RR X R2 X R4 Z R3 ZR7
53 4l“he compound of claim 1 defined by Formula Ib.

6. The compound of claim 1 which has one of the following structure.

0]
o) OH
-0
v O or OCH3 or O
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. A method of treating a patient in need thereof, comprising administering

an effective amount of the compound defined by one of the following structures:

R‘l R1
R X X
27\ R:™\\
Rs ’
R3
Ry Z R, - ZRy
Formula Ia Formula Ib

wherein R1-R7 taken independently or R3-Rg taken together are a hydrogen atom
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4 R RO R6 95 ZI Fornmula la Formula Ib wherein R -R7 taken independently
or R3-R6 taken together are a hydrogen atom 31 WO 02/100854 PCT/ US02/ 18602
or a grouwoor/igessupi ng sel ected fromthe group consi sti ng rEfT/Es0kA8602
substituted al kyl, al kenyl, substituted al kenyl, al kynyl, substituted

al kynyl, phenyl, substituted phenyl, aryl, substituted aryl, heteroaryl,
substi t ut emrtmgreup)ar gilopping|selecteth Ylfd,hoohy lgroupl deaxiytin eyt $itb@kuRkk OXy,

phenoxy,

enoxy, .aro substituted arox al kyl t hi o,
subst it ut eoa %I'l ?}E Ogl PEtaleny ag‘@fﬁ!élt substiwged ghany Pﬁlﬁil aryl t hio,
substi t ut edsuBkilifcliphenyly P»sul')s%% 1, h%fég%}ﬂrlt H%oxy eﬁQﬁXeq'Qﬁyl g%r bonyl,

substi tut ed carbonyl, “car Oxyl | tut am no; Stituted
am no, ch)'dr@iylhsaqum eldnsatnt@iﬁlkw Ploenpky, sabitittiet q»had;mud@ny;yl sul fonic

aci d, phos subst ed S | ,. subs |tuted
phosphonyl S%B egrar(fxy’ g%ﬁ%"l t“gegl"\;lé'rhg?fda ger%lt%g% ‘(‘RFEI EA substituted C
1- C20 cycl lphenylﬂﬁb &[r?ﬁbﬁ@' sdbstlt‘&tﬂﬂ%&yltﬂﬂé Qakt TRCHMOC SibRiituddd 1@6@%&1 pepti de,

and pol ypeptide groups; Zis a het er at om sel ected fromth e group
consi sti ng @rbasyl, gabstitated carbonydnearboxyl, sulmituted Wbb?ﬁ@,sammm substitntedor anched,

or cyclic %ﬁlﬂgtéfﬁﬁb Ju%gm{ca an%do sﬁl%y&%&ﬂﬁ&g%ég L % 295 atom a

hydr oxyl group ah organic grou i ch includes
a het er oat mhosﬁioe;cl: mmbstmmesd pﬂwphgybpho@hmwl,sm’bﬂgueﬂ phsstenyl, sul fur, and

X 158 netaiiasty Sutuedpalvin (lach oistcuheven t -6 Sidsen, sul tur and
| e e o e S5 T
R5 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 hydroxyl group, or an organic
group having 1-8 carbon atoms which includes a heteroatom selected from the
group consisting of oxygen, sulfur, and nitrogen groupings in linear, branched, or
cyclic structural formats; and
X is a heteratom selected from the group consisting of oxygen, sulfur, and

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

an isolated lactone defined by the following structure:

R7R

FormulaIc

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
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Y2 YJ R RARZIR Fornula Ic wherein R -R9 taken independently or R5 and
R6 taken together nay be a hydrogen atom or any other groups or groupings
sel ect ed oo bsa4 gr oup consi sting of 32 WO 02/ 100854 PCT/AdS0Z50288402

al kyl, substituted al kyl, alkenyl, substituted al kenyl, al kynyl,
substituted al kynyl, phenyl, substituted phenyl, aryl, substituted aryl,
het er oar y! , alkylbsihistitutebhllgl; sikomydubsthaled alkkeyr élk%lhyl, aibk@pied aBeast,i t ut ed

al koxy, phenox substifuted phenoxy, aroxy, substituted aroxy, alkylthio,
substitut ecPr]’n?P%ZIj Fibstigite I Rilosubstifntsd @l reserognb sybstiited  ar yi t hi o,
substitute i L : I J car bonyl ,
substi t ut e%ﬁ?ﬁ%ﬁi@o’ gg%ggwf/P@gg%%gﬁﬁuﬁgg%kgéﬁkg%q@%ﬁ@%d substi t ut ed
am no, am dehenexhstaxyswstitnedapxys allfytthid, sutstibsdd dlkylddo,ghefiylthid,, sul fonic

aci d, phosphoryl, .substitute hos rvik, psphony|, substitute
p hlos ph 8 nyIS psugfﬁ{ty?fiﬁ%en%l Y %&“ﬁ%ﬁ@%ﬁﬁ 9‘1'3&%{91 83@2’8?’@9%3@?8’, SUQRHEELt ut ed
Cl- C20  cycikbyanb Hafioagy Glibsitutsdbabbrylt @fbdRoL SaIeNAtd Lrb&iLNRRGL D, pepti de,

and pol ypepti de roups; Y1, Y2, and \f3 taken i ndependent 'y or Y1 and Y2
t aken togetf’f‘ﬂbﬁtl‘ﬁ@a apung, antijelrsyheituted amide, sulfmyl, gnbtiivetedsulfmylipi ngs sel ect ed

fromthe gr { St] I al kyl L kenyl ,

substi t ut gdSQI gle E%%;Fd’ f’g{)%‘ﬁ%z Sug%}ﬁétltefip ﬁ{)’%@&gfl,ﬁ%ﬁ%hony%ﬁ%%@u ecgubst ituted
phenyl , ar yphosphmm,iﬁgmaeyd, sifvgﬁtultellilqiofkya@y‘i{1 &lwcmltlysﬁ%tsulb@i@tbﬁcer%m yl, halo,
hydr oxyl , al kaxy, subst.ituted al koxy, phenoxy, substjtute phenoxy, aroxy,
Substiiut eEVEle tergpieyies Jypsfituted heterqeytlia amingacidnpeptids ol ypeptide

substi t ut eggrgﬁl%@yl thio, arylthio, substituted arylthio, cyano, isocyano,
substitute i'socyano, carbonyl, substituted carbonyl, carboxyl,
substituted car bbxWo, arth¥ntaken indpsendenttyeet YdndoY, takemdiogethermay bast ed ami do,

Shokpnor 1 TBRAEBE N e MR RIGEJAT nsR 1 L3
pol yaryl, Glkf2éibsyekddalldualsényl,Wubdithitd GkenyICMEY Ay, subStafed GUSE

substituted heterocyclic, am noacid, peptide, and polypeptide” groups;
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;

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.  The method of claim 9 wherein X is oxygen.
11.  The method of claim 9 wherein Rs is an exocyclicc methylene.
12.  The method of claim 9 wherein the compound has one of following

structures:
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Zis a heteratom selected fromthe group consisting of oxygen, sulfur, and
nitrogen groupings in linear, branched, or cyclic structural formats; and X
is a het ewat@moesskect ed fromthe group consisting of oxygegr/slekfigan? and

ni trogen groupings in linear, branched, or cyclic structural formats. 10.
The nethod of claim9 wherein Xis oxygen. 11. The nethod of claim9 wherein
R5 is an exocyclicc nethylene. 12. The nethod of claim9 wherein the
conmpound has one of following structures: 33 WO 02/100854 PCT/ US02/ 18602
OO -0 Oor OCH3 or O EH 13,0 The nmeOhod of claim 8 wherein the

conpound of Formula | adm ni arente ally, topically, or
transdermal ly. 14. The/ nmettiod of [ W ient has a
proliferation disordei The Y the
proliferation disorder cancer. . ' c\gi m 9 wherein the
patient has an infection. 17. The [ I'lbfﬁlv\/n“reln the infection
is bacterial. 18. The method of cl@im 16 mhereln the infection is fungal.

19. The method of claim9 wherein the patient has peptic ul cer disease. 20.
The met hod o clmernlétaowﬁﬁaainmstvhﬁr&eﬂfelc%n@bﬁﬂoﬁ&ﬁﬁﬁﬁ ijg l'inked to the

presence of Helicobacter pylori. 21. The nethod of claim9 wherein the
patient is ddmipigtered @EIIY,‘IH@@HW@%O(EOMEIML et tran@ddrmallier conpri si ng

admi ni steri t I a.l har, ut i,.cally acceptable
carrier. ngThre]lﬁine Igﬁiﬂg&lgfdg{mg rpgl n[thﬁ%ggﬁqlfl}‘?rgﬁ o disor, SF%/I

admi ni str at1|50n i Bheametiiod bhylas 14 Whéﬁﬂgﬂhe ptdfitation 83pP%let B.caf@k.Ut i On,
any . conbi nation thereof._ 24. The net hod of claim

22 ahr ei n ¥he. coheRof 8 deigpd ceroRtie AL 46t Bhistian.
17.  The method of claim 16 wherein the infection is bacterial.
18.  The method of claim 16 wherein the infection is fungal.
19.  The method of claim 9 wherein the patient has peptic ulcer disease.
20.  The method of claim 19 wherein the peptic ulcer disease is linked to the
presence of Helicobacter pylori.
21.  The method of claim 9 wherein the patient is in pain.
22.  The method of claim 9 further comprising administering the compound of
Formula Ia in a pharmaceutically acceptable carrier.
23.  The method of claim 22 wherein the carrier for oral administration is a
mouthwash, lozenge, tablet, capsule, solution, suspension, granule, or any
combination thereof.
24.  The method of claim 22 wherein the carrier 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.
25. A process of isolating a lactone from a plant, the lactone being defined by

the following structure:
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suppository, ointnent, cream gel, paste, collodion, glycerogelatin,
liniment, |otion, paste, plaster, powder, tape, patch, aerosol, solution,
ti ncture, waro2angss4conbi nati on t hereof. 25. A process of | suTardongsa2| act one
froma plant, the |actone being defined by the follow ng structure: 34 WO
02/ 100854 PCT/ US02/18602 R R2 X R3 RA Z R5 R6 wherein R -R7 taken

i ndependently or R3-R6 taken together are a hydrogen atom or a group or
groupi ng selected fromthe group coqﬁisting of al kyl, substituted alkyl,
al kenyl, substituted al kenyl, al kynyl, substituted al kynyl, phenyl,
substituted phenyl, aryl, substRg |, heteroaryl, substituted

het eroaryl, hal o, hydroxyl, alkﬂxy, stituted al koxy, phenoxy,
substituted phenoxy, aroxy, subst aroxy, al kylthio, substituted

al kyl t hi o, phenylthio, substitut nylthio, arylthio, substituted
arylthio, cyano, isocyano, substitutgd ‘Rgocyano, carbonyl, substituted
carbonyl, carboxyl, substituted carbokyl, amino, substituted am no, ani do,
substituted am do, sulfonyl, substituted sulfonyl, sulfonic acid,

phosphor yl , wharbistR it Rt ekerpindsgendently, orffoRplakeyfogeththat ahyiedeposphony!

pol yaryl, substituted BQ| aryl, g | -C20 cycli.c, substituted C | -C20
cyclic, het&SEUR P% grotunp selpsied Bgmhe groypirensistingatiafiyhsubstityedt i de, and
pol ypeptid r ; § a e : f oup consi'sting of
oxygen, suﬁ?ﬁgfggﬁgd”ﬁF?§§§3Eﬂﬁﬁghﬁgﬁgé”ﬁﬁ 1?ﬁg§®§a%;§ngﬁgﬂ, or cyclic
structural substifted phemd, axyl, substitedearst, betesayd cqubstitinted heteb@aryls balp, consi st i ng

of oxygen, | ,.pahd i L.roge roupi ngs in line branched, or cyclic
structural %{%ﬁ,sa’lko&(gnﬁrﬁséﬁuﬁ% arlllg%yrglg P Hsélt'iltﬁgfa’g%xy’r%ﬂ’%l ant material .
26. The pr oubstiuRl atd:ai fikyhiv)eibetktitetl AlyMh) bhéry 1tBRC Wilsdafa Vi rgata. 27.

The process of claim25 wherein the nethod of isolation is extraction
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
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, comprising
extracting the lactone from plant material.
26.  The process of claim 25 wherein the plant is Securidaca virgata.
27.  The process of claim 25 wherein the method of isolation is extraction
followed by chromatography.
28. A synthetic compound defined by one of the following structures:
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foll omed by chromat ography. 28. A synthetic conpound defined by one of the
follow ng structures: 35 WD 02/100854 PCT/US02/18602 R, R R2 X X R2 R3
R4 Z R3 ZWRD 024100834 R5 R6 95 Z' Fornula |a Forrmula | b wher aéaaT/®802/&3602 aken

i ndependently or R3-R6 taken together are a hydrogen atom or a group or
groupi ng selected fromthe group consisting of alkyl, substituted alkyl,

al kenyl , substituted al kenyl, al kynyl, substituted al kynyl, phenyl,
substituted phenyl, aryl, q%bstltuted aryl, hetero&ryl substituted

het er oaryl , hal o, hydroxy , al koxy, substltuted koxy, phenoxy,
substituted phenoxy, aB@xy)\ tituted ar oxyg, 0, Substituted

al kyl t hi o, phenyl thi o, ted phenylthio,  ary 0, sSubstituted

aryl thio, cyano, isocyand ituted i socyanoRs ¥ substituted

car bonyl, carboxyl, subBtTt Uned car boxyl , aninoR4au uted am no, am do,
subst it ut ed am do, sul fonyl g/ s\gstituted sul fonyl; | foni c acid,
phosphoryl, substituted phosﬁhoryl phosphonyl , subsgltuted phosphonyl

pol yaryl, substit ut ed polrymidIn C 1- C20 cyclic, Bdehig uted C 1- C20 cycIic,
het erocyclic, substituted heterocyclic, am noacid, peptide, and pol ypeptide

groups; Zis e | ect.ed fromthe group consisting of oxygen,
sul fur, andWh??F‘Pﬁ%‘g]é ag?lbﬁ]g ently o1 RasRe takep togetherpre g hydspgen atogy 1 uct ur al
formats; Z'op asgrauﬁ‘}szjér‘égﬁlﬁg @&1@5&3d ﬁoﬁ%@%ﬁﬁp@%ﬁmw& PR bstAGRYP, Or an

organi ¢ group having 1-8 carbon atons which I ncludes "a het eroat om sel ect ed

fromthe g#lbﬂpalli@néi %lfoﬁtﬁgtedfall@nylgeltkyn}duwbamtut@rvdkymwt pbged, groupi ngs in
linear, br asrﬁ%ts]t?tgted p'ilen}(fiyCI Sub tu{:u%g& fi lhe fe?orarrr}%t substatu%d heteroaryl, halo,
hydroxyl, alkoxy, substituted alkoxy, phenoxy, substituted phenoxy, aroxy,
substituted aroxy, alkylthio, substituted alkylthio, phenylthio, substituted

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

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

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

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

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

36



X is a heteratom sel ected fromthe group consisting of oxygen, sulfur, and
nitrogen groupings in linear, branched, or cyclic structural formats, or 36
WO 02/ 1008B42R@BE4JS02/ 18602 an isol ated | actone defined IpgTiUse2/issh: ow ng
structure: R7T R T339 R6 Il -Z RS, JRL | 31 RA RBR2 Formula lc
wherein R -R9 taken independently or R5 and R6 taken together may be a
hydrogen atom ah isslytedldvesneglefitgdbpthedoReipinageusileect ed from the group
consisting of alkyl, substituted al kyl, al kenyl, substituted al kenyl,

al kynyl, substituted al kynyl, phenyl, substltuted phenyl , aryl,

substi t ut ed aryl, heteroaryl, sub; tltuted het er oaryl , halo, hydroxyl,

al koxy, substltuted al koxy, phe oXys,substituted phenoxy ar oxy,
substituted aroxy, alkylthio, suB {i{uUted al kyl thio, phenylthio,
substituted phenylthio, arfb bstifxted aryl thio, cyano, isocyano,
substituted isocyano, carbon garbonyl , carboxyl,
substituted carboxyl, am no, led Aam no, anldo substltuted am do,
sul fonyl, substituted sulfBsyl, oni c\aci d, phosphoryl, substituted
phosphoryl, phosphonyl, substlt ' hosv--ﬂyl, pol yaryl, substituted

pol yaryl, Cl1-C20 cyclic, sub®ftu , cyclic, heterocyclic,
substituted heterocyclic, am noacid, peptide, and pol ypeptide groups; Yl,
Y2, and Y3 taken independently orForhuland Y2 t aken t oget her may be a
hydrogen or any ot her groups or groupings selected fromthe group
con5|st|ng | kyl, substituted al kyl, al kenyl, substituted al kenyl,

al kynyl, subé%lﬁuted al kynyl, phenyl, substituted phenyl, aryl,
substituted arylRi- Rﬁtaeémafdylbendsml;s&ﬂ Rsbﬁlﬂd{ﬁ@k&rtﬁg’étﬂér,mm&a hMGg&% yl,

al koxy, substituted al koxy, phenoxy, substituted
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, Y2, 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, 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,
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phenoxy, aroxy, substituted aroxy, alkylthio, substituted al kylthio,
phenylthio, substituted phenylthio, arylthio, substituted arylthio, cyano,

i socyano, werhsibigsyt ed 1 socyano, carbonyl, substituted carggamydoz/ 1865 boxyl ,
substituted carboxyl, am no, substituted am no, am do, substituted am do,

sul fonyl, substituted sul fonyl, 37 WO 02/100854 PCT/US02/18602 sulfonic
aci d, phosph®foyic.ackl PabiphbtyE buBRRRAHYphoR L¢ ut ed
IB phobE s ?yarpylmsh%:li@%g%%g |c§hé&

phosphonyl, polyaryl, substituted po , Substituted
Cl- C20 cychhosphanal.@obyd) substititddrolyanyle@ 1 1(20ayokig,chibstitutadiCie@20 d, pepti de,

d | j ) ' I d f h
Const st g PG e REBRRe, PG REl R TR aR PR Pere® T el anched,

or cyclic srowstural formats; and X is a heteratom sel ected fromthe group
consi sting of o%gen, sul fur, and nitrogen groupings in linear, branched,
t

or cyclic structubd heteratom selecsest framdhegriopp consissing of axyacpgswianandd by any
of the T ol | b fbiifhbd fnlineabEnChbct O Oy e st forfhard band O OH 30. A

met hod of making a conpoun Formul ae a c conpr aI|1ng: a) providing
a precursor haviXgs ahétaratommeclettedifromrthe gangd chhsistagatfionggdnh eulfirreadr sor wi t h

one or nore.chem cal .reagents to pyoyide r odu havi ng a net hyl ene
group at tHETSEPEPYR'BES %fehnteﬂre_%faé‘g{‘%(gr gﬁf@ﬁe&a‘f@aﬁ:?j@aﬁ- met hod of “naking a
conpound of29-orHEHothgon€ 8 Elkins D8 define® byPd \Urdhd B IBwitleSEMicaRs: having a
| actone structure, b) reacting the precurSor with one or nore chem cal

reagents to provide a product having a nethylene group at the a-position
of the lactone structure, and c¢) reacting the product with a neucl eaphile.

O
38 o) OH
-0
y OCH; o]
OH:
HO OH

30. 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.
31. A method of making a compound of Formula Ib comprising:

a) providing a precursor having a lactone structure,

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, and

c) reacting the product with a neucleaphile.
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