13 JULY 2006 1 I NHI BI TORS OF YEAST FI LAMENTOUS GROMH AND METHCD 9: gvg:ﬂg%
MANUFACTURE FI ELD OF THE | NVENTION 5 The invention relates to thé>d¥

a, B-unsaturated fatty acids to inhibit the filanmentous gromh of fungi and
yeasts and to a nethod for producing sane. In particular the invention
relates to the use of optionally substiltuted C8 to C15 fatty acids or
salts, esters or amdes thereof for inhibiting or retarding the
yeast-to-nmycelium transition of organisns having a dinorphic life cycle. 10

BACKGROUND OF THE | NVENTI ON Candi da al bi cans The_ di norphi ¢ fungus Candi da
a1 bi cans | sISHABETORSORNEASTJRLAMENTAUSAROM THAND MIETHEH OF
particularly in i mmnO'COWprOFPPf’EHIR/E&NWASC I-EEES fungus can infect and
colonize in a wide range of m'Cro-envi ronman’{s i n the body including the

bl ood stream superficial sites in the nmucosa and all of the major internal
organs, durin é_stem' c_ infections. 1,2 20 A distinguishing feature of C.

S
al bi cans FI;E]Pﬁ@]} AL INYENTIONdi nor phi sm - The yeast-to-nycelium .
mor phageni ¢ traps 'iﬁ&éﬁﬂoh Jefafis B thE SNE" %ﬁﬁﬁl@&hl‘a@éd ¥At{y”£88§?? b Rt es 1n
human “pat hogenesr s. e yeast-to-mnycel 1 unrnmof phogeni c transition s
tri gger edfilayhevitdus oprsweh @fifusigi amik lyedbitngnd @6 Limmehagih fdrepodnéihpgramenelii r al  pH,
nutrient pqgor nedia, and certain chem cals such _as N acetyl glucosamne. It

appear s tPAtCHanhenvestion felates dpdiesiss af ortiprally Sibgiiifed Fetol eotiatiy prids
I nteracti &n§alg,ete\§\5%no} iGN S o2 'iltxl‘fibiting or retarding the yeast-to-mycelium

transition of organisms having a dimorphic life cycle.

10
BACKGROUND OF THE INVENTION

Candida albicans
The dimorphic fungus Candida albicans is one of the most significant human
15  fungal pathogens, particularly in immuno-compromised patients. This fungus can infect
and colonize in a wide range of micro-environments in the body including the blood
stream, superficial sites in the mucosa and all of the major internal organs, during

systemic infections. '

20 A distinguishing feature of C. albicans is the yeast-mycelium dimorphism. The
yeast-to-mycelium morphogenic transition is one of several essential virulence
attributes in human pathogenesis. The yeast-to-mycelium morphogenic transition is
triggered by various signals, including serum, high temperature, neutral pH, nutrient
poor media, and certain chemicals such as N-acetylglucosamine. It appears that many

25  of the responses to these signals reflect normal interactions between the fungus and its

host in vivo.

The yeast-to-mycelium transition has been shown to be one of several virulence

attributes that enable C. albicans to invade human tissues. > Patients with serious

30 disease generally have filaments of C. albicans penetrating the infected tissue. Various
genes involved in hyphal morphogenesis have been identified, including cekl, cla4,

cppl, cst20, and tupl, encoding MAP kinase, PAK, phosphatase, MEKK kinase, and
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transcription factor, respectively. Miutation of these genes bl ocked C

al bi cans yeast-to- nmyceliumtransition and attenuated its virul ence agai nst

nouse ani rADSeRiRtANsfacter respegiiyely. Matatiparaf skese epgsthlpekied 4n @/Hgernstienstdo-

chem cal s . be | Uat i . t I i l,bisgans cel |
growt h ana’t;l gél/e?rﬁ)u?lpﬁ‘{l}lssﬁy%q‘r%ﬁsaﬁgfl%ﬂn‘?d is {lllgl\&;lg °¢ gﬁllsim@sarﬁﬂﬁﬁala%?%lghat inhibits
I sol eucyl -t RNA synt hetase was shown to inhibit cell growh of C. albicans.
S Carvone and perill al dehyde were found to interfere with the formation of
filament ous st r3Rverd egtegprics ofnpliurd rand ynthgtiprehamicstse baveabesnyevalipiedit e

(ARS) for Oirpﬁ(té{}lg ?/’Eéjrg %rgixi%f%ggbe%lg;% %eil%lb\gﬂg% &% togjéﬂiér%qra?n§ition. novel.cyclic

3,7,11tr cid nesol ¢ acrdy,

al bi cans geamidouiued (i GtlibitddsoleQEyTRRIN st aRDeaY sholwd 1l iakibat deBlygrowtie in
the regulation of the norphological transition in C albicans. 1 Its

deri vat i vedf Gailiceesen Cavenaandagrilaidehyds wergdoynd toyinterfereayith she fopmation

nmor phol Ogioﬁlarbérﬁgﬂ dihRlsed 8¢ & qpkhicans and 15 it was concluded that the
trans isomer oOf farnesolc acid 1S essential for its potent inhibition of
the yeast-to-nyceliumtransition. 11 Fanesol, a close derivative of ARS, was

shown to prevent nycelial developnent of C. albicans in both growth
mor phdPogy assain apdtomauiaeyntsubstanse {4y from the eukaryote C. ™ albicans,

characterized as 3,7,11-trimethyl-2,6,10-dodecatrienoic acid (farnesoic acid), inhibits C.
albicans germ tube (mycelium) formation and appears to play a key role in the
regulation of the morphological transition in C. albicans. '° Its derivatives have been
evaluated for their activity in regulation of morphological transitions in C. albicans and
15 it was concluded that the trans isomer of farnesoic acid is essential for its potent

inhibition of the yeast-to-mycelium transition. '

Farnesol, a close derivative of ARS, was shown to prevent mycelial
development of C. albicans in both growth morphology assay and differentiation assay
20  using three chemically distinct activators for germ tube formation (L-proline, N-

acetylglucosamine, and serum). '?

Farnesol and its metabolite farnesoic acid (ARS) is also found in higher life
forms, including humans. They are generated intracellularly and some of the farnesyl
25  derivatives are required for synthesis of cholesterol, steroids, retinoids, and farnesylated

1617 Moreover, farnesol metabolites have been implicated as signalling

proteins.
molecules in the regulation of cholesterol degradation through activation of FXR, a
nuclear receptor which represses cholesterol metabolism pathway. 1618 Conceivably,
tipping over the subtle balance of these important intermediates and cellular signals may

30 lead to substantial changes in normal physiological processes.



20 using three chemcally distinct activators for germtube for i '
(L-proline, N acetylglucosam ne, and serum. 12 Farnesol and i??s&gﬁﬁﬁ%the
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of alteéernative roaches to prevent and con i nfectious diseases. As

t he | et halappfdaehés 10fpréwent bhdtomml infectidue diseaIBRNAS dieslethaDeffedt OF afiibibaes to
mut ate and survive, non-antimcrobial nmeans of controlling C al bicans and
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antibiotic:- ' nce. ;i nhi bjtj t east.-t 0- | i rransit, on, .10
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Aci ds Met hae el €lbpiémtdafCariibigiorebisahied. n IfHiBBingtthayedstaamp@elitm transition
cis-a,[3-unsaturated fatty acids using the Favorsky rearrangenent of

cor r e3Pondivals selgctinmpigryStantnyaanismps.

Synthesis of a,f-unsaturated Fatty Acids
Methods for producing short chain (less than 8 carbons) cis-a,B-unsaturated fatty
acids using the Favorsky rearrangement of corresponding 1,3-dibromo-2-ones in
15  alkaline solution at room temperature are reported in the art which also reports that best

yields are obtained when using potassium bicarbonate. !*!3

It is an object of the present invention to provide an alternative means for
controlling Candida albicans infection or to at least provide the public with a useful

20  choice.

SUMMARY OF THE INVENTION
According to a first aspect of the present invention there is provided use of at
least one optionally substituted Cg to C;s fatty acid or a salt, ester or amide thereof
25  containing only one double bond wherein the double bond is at the a,B-position in the
manufacture of a formulation for inhibiting or retarding the yeast-to-mycelium

transition of an organism having a yeast-to-mycelium dimorphic life cycle.

A second aspect of the invention provides a method of inhibiting or retarding the
30 yeast-to-mycelium transition of an organism having a yeast-to-mycelium dimorphic life

cycle comprising administering to a subject at least one optionally substituted Cs to Cys



15 al kaline solution at roomtenperature are reported in the art mghgs,ﬁ}so
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1415 It is an object of the present invention to provide an alternative
means for controlling Candida al bicans infection or to at | east provide the
public with a useful 20 choice. SUMVARY OF THE | NVENTI ON According to a
first aspect of the present invention there is provided use of at |east one
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t her eof cont.ai ni ng only one .dqubl e bond. wherein the dqubl e bond is at
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retardi ng do81esAmtis Eﬂh%%c}sﬂmn.t ransition of an organi smhaving a
yeast-to-mycel iumdi norphic l'ife cycle. A second aspect of the invention

provi des a nmethod of inhibiting or retarding the 30 yeast-to-nycelium
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contai ni ng only one "doubl e bond wherein the double bond’is at
a, 43- posi tlifercycla ¢omprdingsgdesst he topaonallyesubstitmtedr Gy tod€ss fatty acidubatisah, f or

I nhibiting or retardin 5 the. yeast-to- el.iumtransifiqn qf .an _organi sm
havi ng o WSS T aBIKy LT g P HRRAG AR G rdRUEls Bl curinahs doule tBRLE Bhe
optional | yhsHipspdsiggned C8 to CIS fatty acid or a salt, ester or amde
t hereof contarning only one double bond wherein the double bond is at the
a,43-position. 10 A fourth aspect of the present invention provides use of

at | e"i‘ﬁt one Op,&ifgl?x%l lagiaect of the present invention provides use of at least one optionally
substituted Cg to C;s fatty acid or a salt, ester or amide thereof containing only one
double bond wherein the double bond is at the a.B-position in the manufacture of a
formulation for treating or preventing an infection by an organism having a yeast-to-
mycelium dimorphic life cycle.
15
A fifth aspect of the invention provides a method treating or preventing an
infection by an organism having a yeast-to-mycelium dimorphic life cycle comprising
administering to a subject at least one optionally substituted Cg to C;s fatty acid or a

salt, ester or amide thereof containing only one double bond wherein the double bond is

20  at the a,B-position.

A sixth aspect of the invention provides a formulation treating or preventing an
infection by an organism having a yeast-to-mycelium dimorphic life cycle comprising at
least one optionally substituted Cg to C;s fatty acid or a salt, ester or amide thereof

25  containing only one double bond wherein the double bond is at the a,B-position.
The following statements relate to the above aspects of the invention.

In one embodiment, the organism having a yeast-to-mycelium dimorphic life
30 cycle is selected from the group comprising Aspergillus fumigatus, Aureobasidium
pullulans, Benjaminiella poitrasii, Blastomyces dermatitidis, Ceratocystis ulmi,

Debaryomyces hansenii, Histoplasma capsulatum, Paracoccidioides brasiliensis,



substituted C8 to C15 fatty acid or a salt, ester or am de therquJULYzmm
containing only one double bond wherein the doubl e bond is at the

a, B-position in the manufacture of a fornulation for treating or preventing
an infection by an organi smhaving a yeast-to- myceliumdinorphic life
cycle. 15 Afifth aspect of the invention provides a nethod treating or
preventing an infection by an organi sm having a yeast-to-nycelium di norphic
life cycle conprising admnistering to a subject at | east one optionally

substi t ut to C15 fatty .aci d_or sal ste r am de fhereof .
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treating of preventing an infection by an organi sm

yeast -t o- mymalmﬂhmﬂmmMQMansllfe cycl e conprising at Ieast one optionally
substituted C8 to C15 fatty acid or a salt, ester or am de thereof 25
contai ning only one double bond wherein the double bond is at the

a, (i -pgsition. Ihgekrbbainidrg p%@;a%[semwa&f&&af‘séeg H‘@,ﬁ?@&’%clés@‘?&%ébﬁ{ the

invention. In one enbodi nment’, the organi smhaving a ye€ast-to-nyceliu
d|nDrphlctheﬁmyzﬁﬁimydheﬁﬂyaudected fromthe group conprising Aspergillus
fum gatus, Aureobasidium pullulans, Benjamniella poitrasii, Blastomyces
dermatitidis, Ceratocystis ulm, Debaryonyces hansenii, Histoplasma

capsul atum Pa'lﬁ%ﬁ&ﬁ'endérﬁb&ﬁ&eﬁif @?éféﬂa@@&h@ fatdSacidhas A006¢ énfaﬁ%aﬁfeﬁpomces
exophi al e, Sporot hri x schenckii, Ustilago maydis, Yarrow a |'i pol ytica and

or gani sns o emb@dmm theasupetituent if\a prasfched alifybgrgupi Emferfablyhtbe Gabstitetat isgenus
s Carf I dg alllt()yl group, preferably a group selected from the group comprising methyl, ethyl,
propyl, butyl, and pentyl, and isomeric forms thereof. It will be apparent to a skilled

worker that the fatty acid may have other substituents.

In another embodiment, preferably the fatty acid is selected from the group

15  consisting of:

(CH3),CH(CH,);CH=CHCOOH;
CH;3(CH;)sCH=CHCOOH;
CH;3(CH,)sCH=CHCOOH;

20 CH;3(CH;)sCH=CHCOOH,;
CH3(CH2)oCH=CHCOOH; and
CH3(CH3);;CH=CHCOOH.

In another embodiment, preferably the fatty acid is a trans fatty acid.
25

In another embodiment, preferably the fatty acid is a cis fatty acid.

In another embodiment, preferably the formulation comprises a food, drink, food
additive, drink additive, dietary supplement, nutraceutical or pharmaceutical
30  composition. Preferably the pharmaceutical composition comprises a fatty acid of the

invention and a pharmaceutically acceptable carrier.



S In one enbodi ment, preferably the fatty acid is a C8 to C13 fatty acid
Preferably the fatty acid is a Cl2 fatty acid. In another enbodﬂﬁéHPYzmm
preferably the fatty acid has at |east one substituent. In one enbodi nent
the substituent is a branched al kyl group. Preferably the substituent is 10
an al kyl group, preferably a group sel eBted fromthe group conpri sing

nmet hyl, ethyl, propyl, butyl, and pentyl, and isoneric forns thereof. It
will be apparent to a skilled worker that the fatty acid may have ot her

substituents. In another embodi ment, preferably the fatty acid i.s selected
fromthe group® i@eeﬁhfgﬁps‘ft%ﬁdhﬁpresmez eIy desa-Reneesgytpr producing a cis

CH3(CH2) 4 ( )
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pr ef er abl yotdpeuhdidf Foranilall:is a trans fatty acid. 25 In anot her enbodlnent,
preferably the fatty acid is a cis fatty acid. In another enbodi nent,
preferably the formulation conprises a food, drink, food additive, drink
additive, dietary supplenent, nutraceutical or pharnmaceutical 30
conposition. Preferably the phamgmaceutical conposition conprises a fatty
acid of the invention and a ph ceutically acceptable carrier. 13 JULY
2006 6

R Y

5 ¢))
with:
(1)  NaOH,; followed by
2) an acid,
10 wherein R is an optionally substituted alkyl group and X and Y are

independently selected from the group comprising Cl and Br.

In one embodiment, preferably R is optionally substituted CH3(CH3)3.;0CH,- or
(CH3),CH(CH;),.9CH>-.
15
In one embodiment, preferably R is has at least one substituent. In a preferred
embodiment the substituent is a branched alkyl group. Preferably the substituent is an
alkyl group, preferably a group selected from the group comprising methyl, ethyl,
propyl, butyl, and pentyl, and isomeric forms thereof. It will be apparent to a skilled

20  worker that R may have other substituents.

In one embodiment, preferably a compound of formula (I) is reacted with about

0.5, 1,2, 3,4, 5 or 6 equivalent NaOH.



5 A seventh aspect of the present invention provides a process fq @ing &ng
acis a,G3-unsaturated fatty acid of the fornmul a R CH=CH COCH coéﬂ iSi 8
reacting a conpound of Forrmula I: (1) with: (1) (2) NaCH, followed by an
acid, 10 wherein Ris an optionally substituted al kyl group and X and Y are
I ndependent|ly selected fromthe group dbnprising C and Br. 15 In one
enbodi nent, preferably Ris optionally substituted CH3(CH2)3 1oCH2- or
(CH3) 2CH(CH2) 2. 9CH2-. I n one enbodi ment, preferably Ris has at |east one
substituent. In a preferred enbodjnent the substituent is a branched al kyl
group. Pref er abp 9n¢ gabediment. prederablysa egmpaand i fopmtlap (D py repetedypiith Ma@Houp

sel ected g r Sd VAN yl, propyl, butyl, and
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5  for about 4 to about 8 hours.
In one embodiment, preferably the acid comprises about 0.5, 1, 1.5 or 2 N HCI.
In one embodiment, preferably a compound of formula (I) is reacted with 4
10  equivalent NaOH and H,O for about 6 to about 8 hours followed by neutralization with

IN HCL

In one embodiment, preferably the process is carried out at about 20 to 30

degrees C.
15
An eighth aspect of the invention provides a cis o,B-unsaturated fatty acid
produced by a process of the invention.
A ninth aspect of the invention provides cis-11-methyl-2-dodecenoic acid.
20

A tenth aspect of the invention provides trans-11-methyl-2-dodecenoic acid.

An eleventh aspect of the invention provides a pharmaceutical composition
comprising cis and/or trans 11-methyl-2-dodecenoic acid and a pharmaceutically

25  acceptable carrier.

A twelfth aspect of the invention provides a pharmaceutical composition
comprising a cis and/or trans fatty acid selected from the group comprising
CH;3(CH,)4CH=CHCOOH; CH;3(CH,)¢CH=CHCOOH; CH3(CH;)3sCH=CHCOOH;

30 CH3(CH;3)yCH=CHCOOH; and CHj3(CH;);;CH=CHCOOH and a pharmaceutically

acceptable carrier.



I n one enbodi nent, preferably a conmpound of fornmula (I) is reacted wi.th NaOH
for about 0.5, 1, 2, 3, 4, 5 6, 7, 8, or 9 hours or longer. In dnd ULY 2000
enbodi ment, preferably a conpound of formula (1) is reacted with NaOH 5 for
about 4 to about 8 hours. In one enbodigrent, preferably the acid conprises
about 0.5, 1, 1.5 or 2 NHOA. In one enbodinent, preferably a conpound of
formula (1) is reacted with 4 10 equival ent NaOH and H20O for about 6 to
about 8 hours followed by neutralization with INHC . In one enbodi nent,

preferably the process.is carrie o t 20.t0 30 degrees C. 15 A
ei ghth aspect of"% Hg/eptﬁ%mqyoq{sq)gg ’(filegr tQ conpist i, dhg H%tﬂﬂmF’étFta? aci d

produced lghrged E&Eﬁé& tPbr ilicatdV finth %Becdébaﬁ‘ioﬂtdf the Hﬁ]tﬁl?]ca%n ﬂﬂﬁlduﬂ}éﬂztdro n

provides cis-1 |-methyl-2-dodecenoic acid aspect
i nvention cplﬂewwdlgs andaems/ ar temrbnhybnﬁoﬂ@dyedmoon nEee chaidApartd, eslements agpect  of

the inven S ceuti cal ositio rls s and/ or
trans 13- TRACHGE- I OREED BT rleHirn s HRRLR: Peg HSS Mg, SORR o
carries. AqhivEkhkhnagRest 0f whiok thf&Vﬁr%ht%h RIS, dﬁfeh%ﬂiw @aﬁl%ukhféa&e
conmposition conprising a cis and/or trans fatty acid sel ected fromthe

group congdeémédiy beGrairopjefitidrabrandindigidBaliyHeet @th- CHCOOH;
CH3( CH2) 8CH=CHCOOH; 30 CH3( CH2) 9CH=CHCOOH; and CH3(CH2) 11CH=CHCOOH and a
pharmaceutically acceptable carrier.

BRIEF DESCRIPTION OF THE FIGURES
Figure la shows HPLC analysis of the efficiency of synthesising cis-2-

10  dodecenoic acid using a previously reported method.

Figure 1b shows HPLC analysis of the efficiency of synthesising cis-2-

dodecenoic acid using a method of the invention.

15 Figure 2 shows the in vitro inhibitory activity of selected fatty acids against the

yeast-to-mycelium transition of Candida albicans.

Figures 3a and 3b show that DSF does not affect yeast growth but inhibits the
yeast-to-mycelium transition of a culture of Candida albicans (the bar indicates 30 pm).
20
DETAILED DESCRIPTION OF THE INVENTION
The applicants have found that o,B-unsaturated fatty acids that are structurally
dissimilar to ARS have efficacy in inhibiting or retarding the yeast-to-mycelium
transition of organisms having a yeast-to-mycelium dimorphic life cycle and that cis
25  isomers also have efficacy contrary to previous reports. Exemplary organisms having a
yeast-to-mycelium dimorphic life cycle include organisms of the Candida genus such as
Candida albicans. The invention is also useful in respect of other organisms having a
yeast-to-mycelium dimorphic life cycle including but not limited to Aspergillus
Sfumigatus, Aureobasidium pullulans, Benjaminiella poitrasii, Blastomyces dermatitidis,
30  Ceratocystis ulmi, Debaryomyces hansenii, Histoplasma capsulatum, Paracoccidioides

brasiliensis, Phaeococcomyces exophiale, Sporothrix schenckii, Ustilago maydis, and



13 JULY 2006 8 This invention may al so be said broadly to consist_j t{1
part, elenments and features referred to or indicated in the specy%ﬁga ﬁ%ﬁ
of the application, individually or collectively, and any or conbi nations
of any two or nore said parts, elenents or features, and where specifically
i ntegers are nentioned herein which havé known 5 equi valents in the art to
which this invention relates, such known equivalents are deened to be
incorporated herein as if individually set forth. BRI EF DESCRI PTI ON OF THE

FI GURES Figure .l a shows L nal.ysis,of. the efficiency of synthesising

i oo 10 4B TBP BT Ant G RGReioR e SRsRyoF aisoRREtsaiutih EFal B By et b
shows HPLGh RS e orbhi@s@bf i ci ency of synthesising cis-2- dodecenoic acid
using a nmethod of the invention. 15 Figure 2 shows the in vitro inhibitory
activity of selected fatty acids against the yeast-to-nyceliumtransition

ot oweh bt | nhitany scitha®et iR iyl pRknilGe B Cu el fraaise”
Candi da althtycadlds of BAtsDREteis"6H £ATdeS thPedTontadfinPlohdN dobble endRivRereANKOF THE

| NVENTI ON The applicants have found that a, (3-unsaturated fatty acids that
are st ructdanblebpnd af atsherivPapositvnARS oneembedimens qyeferablnthiefatty agjdas aiGat ar di ng

the yeast-to- el iumytransi t,i on . of ar.ganis havi n egst - t.o-mycel i um
di nor phi ¢ t |%1’3e a@?//car:tbé- aPr{SFCtr%zbf Ehce’l {éj{%gcﬁ slgﬁg;‘% rtr%}ys%c“aiagg%e%{?l?% gﬁif&clrb%?lpar y to
previ ous meyobd SubsEHREP bRfiyisubsGRNdS HBd &Y bR as fareaaEIdE.0-Fameelcidsmudhdror phi ¢
life cycle include organisns of the Candida genus such as
herein include (CH3),CH(CH,;),CH=CHCOOH; CH3(CH,)sCH=CHCOOH;
10  CH3(CH,)¢CH=CHCOOH; CH3(CH;)sCH=CHCOOH; CH3(CH,)yCH=CHCOOH; and
CH3(CH,);;CH=CHCOOH. It will be apparent to a skilled worker that the fatty acid

may comprise alkyl or other substituents.

The applicants have also elucidated the structure of DSF to be cis-11-methyl-2-

15 dodecenoic acid.

The applicants have also elucidated a novel reaction scheme for high yield

production of cis-a,B-unsaturated fatty acids.

20 The previously reported methods for synthesis of a,B-unsaturated fatty acids can
be used for preparation of short-chain cis-o,B-unsaturated fatty acids (less than 8

carbons). '?

However, it was found that these methods were not suitable for synthesising

25  long-chain cis-a,B-unsaturated fatty acids. For example, under the reported optimal
reaction conditions, the yield of cis-2-dodecenoic acid (Figure 2, compound 7) was
found to be less than 5%, even after a prolonged reaction time of up to 96 h (Figure 1a —

first peak cis-2-dodecenoic acid; second peak 1,3-dibromo-2-dodecanone).

30 It was found that replacing potassium bicarbonate with sodium hydroxide
increased the yield of cis-2-dodecenoic acid up to 98% (Scheme 1 and Figure 1b — first

peak cis-2-dodecenoic acid; second peak 1,3-dibromo-2-dodecanone).



Candi da al bi cans. The invention is also useful in respect of other organisnms
having a vyeast-to-nyceliumdinorphic life cycle including but noJlilm 1494
to Aspergillus fum gatus, Aureobasidiumpullulans, Benjamniella poitrasii,
Bl astonmyces dermatitidis, 30 Ceratocystis ulm, Debaryonyces hansenii,

Hi st opl asma capsul atum Paracocci di oi dd8 brasiliensis, Phaeococconyces
exophi al e, Sporothrix schenckii, Ustilago maydis, and 13 JULY 2006 9
Yarrowi a lipolytica. The fatty acids of the invention are thus useful to
treat or prevent infection by these organisns. Fatty acids useful herein

i nclude optionally substituted C8 to C15 a,(3-unsaturated 5 fatty acids or
salts, estgiﬁgpr Tnides t hereof contai ning one doubl e bond wherein the
doubl e bon®Y¥ME 1t he a, (3-position. In one enbodi ment, preferably the fatty
acidis a C8 to Cl3 fatty acid. Preferably the fatty acid is a Cl2 fatty
acid. Fatty acids useful herein may be subgtituted or unsubstituted, and
cis or trans fatty acids. Fatty acids usefu herein include

(CH3) 2CH( COaMb Cg?kgiﬁ}ﬂCHqCH ( 6 CHSEHEeQ0H;

CH3( CH2) 8% CA3(CH2) 9 CHCOO™ ahd 2%@0@4.@% will be
apparent to a sRilled worker th@t the fatty a€id may conprise alkyl or

ot her substituents. The applicants have al so el ucidated the structure of DSF
to be cis-1 1- n%f%gﬁh-wfghdod%bﬁﬁﬁ@z)&ﬁzd. The applicants have al so

el uci dated a novel reaction schene for high yield production of
cis-a,(3-unsaturated fatty acids. 20 The previously reported nethods for
synthesis of a

(3-unsaturated fatt cids can he used for preparation of
Short Sohai n ci 3 Sk hdal e S OGRS (EHES (o) Bos HeH:@ (S NaBH 36T
5 (e) HCL

[~

1

In preferred embodiment of Scheme 1, (a) LiMe, CH;0CH3, 4 h; (b) H,O, ~90%
yield; (c) Br;, HBr, H,O, 2 h, ~50% yield; (d) NaOH, H,0, 6-8 h; (e) 1N HCI, >85%

yield.

10
Accordingly, in one aspect, the invention provides a process for producing a cis
a,pB-unsaturated fatty acid of the formula R-CH=CH-COOH comprising reacting a
compound of Formula I:
X
R Y

15 0 @

with:
(1)  NaOH; followed by
(2) anacid,



carbons). 15 However, it was found that these nethods were not surgﬁgﬁg({gr
synthesising 25 long-chain cis-a,(3-unsaturated fatty acids. For! +U0
under the reported optiml reaction conditions, the yield of

ci s-2-dodecenoic acid (Figure 2, conpound 7) was found to be |ess than 5%
even after a prolonged reaction tine ofllup to 96 h (Figure 1 a - first peak
ci s-2-dodecenoi ¢ acid; second peak 1, 3-di brono-2-dodecanone). 30 It was
found that replacing potassiunrbicarbonate wi t h sodi um hydroxi de i ncreased
the yield of cis-2-dodecenoic acid up to 98% (Scheme | and Figure |b - first

peak ci s- 2- dodederin cRads @n sc@éleml%esakstmutsddﬁlﬂwbrﬁsow dsdecandife)Y arg JuLy

G 3( o) 5. 1600 P SSeleelh kol iRl 5t (1) teg

(c) Br2, HBr, H2G (d) NaOH, H2C7 5 (e) HC. In preferred enbodi ment of

Schene 1 (a) Lrwe CH3 b) H2O, -90%  vyield; Br2, HBr, H2O 2
h, -50% yi el d; 'ee)le mﬁzepfefe@b léPPPRM”CZ‘I Sub%st%i é &2):30 Ho- or

Accor di ngl(@Hd e)%§(? the invention provides a process for producing a
cis a,(i-unsa turat %ty acid of the formula R CH=CH COOH conpri si ng

reacting a

In one embodiment, preferably R is substituted. In a preferred embodiment the
substitution is a branched alkyl group. Preferably the substituted is an alkyl group,
preferably a group selected from the group comprising methyl, ethyl, propyl, butyl, and

10 pentyl, and isomeric forms thereof. It will be apparent to a skilled worker that R may

have other substituents.

In one embodiment, preferably a compound of formula (I) is reacted with about
0.5,12,3,4,5 or 6 equivalent NaOH.
15
In one embodiment, preferably a compound of formula (I) is reacted with NaOH

for about 0.5, 1,2, 3,4, 5, 6,7, 8, or 9 hours or longer.

In one embodiment, preferably a compound of formula (I) is reacted with NaOH

20  for about 4 to about 8 hours.

In one embodiment, preferably the acid comprises about 0.5, 1, 1.5 or 2

equivalent HCL.

25 In one embodiment, preferably a compound of formula (I) is reacted with 4
equivalent NaOH and H,O for about 6 to about 8 hours followed by neutralization with
IN HCl.

In one embodiment, preferably the process is carried out at about 20 to 30

30 degrees C.



conpound of Forrmula I: with: (1) NaOH, followed by (2) an acid, #@E&%ﬁB
2006 11 wherein Ris an optionally substituted al kyl group and x 8

i ndependent|ly selected fromthe group conprising  and Br. In one

enbodi ment, preferably Ris optionally substituted CH3(CH2)3 10CH2- or 5
(CH3) 2CH(CH2) 2_9CH2-. I n one enbodi m&*ntl,2 preferably Ris substituted. In a
preferred enbodi nent the substitution is a branched al kyl group. Preferably
the substituted is an al kyl group, preferabl y a group selected fromthe

ro conpri si rret l,. e I ropyl , but e and oneric
Jorme Crareor o Tandiet wnS ML RASEE derteted lin P eR da FHhd bRRniFat it g
ot her sub rbawtw%re Ie&traaed %’%9%%{@ dri%aefu%na%aiyf’edceﬂngl{@mef oh & Y a (1)

is reacted with about . 4, 6 equival ent "NaOH. 15 I n one
enbodi rrentrpvqjseepmsal@bymm C%@molﬁ@dnm? ah(blelun¢chw(th)m¢thanod>am1@c{8@n20hvmé\(dﬂ for
about 0.5,

h b t,
O e a1 & Tkt 5 TRV St AR D iR Honrd-SoBonsie AUt 4 1 o

about § h%ﬂ%jﬁlmlmgmm@atdodeéﬁhﬁé ,3bdpécitegy.acid conprises about 0.5,
1, 1.5 or 2 equival enf HC
The other long-chain cis-a,B-unsaturated fatty acids of Figure 2 were also

synthesized in high yields using the modified method of Scheme 1 (Table 1).

10  Table 1 - Yields of cis-a,-unsaturated fatty acids produced according to Scheme 1
Compound* |1 5 6 7 8 9
Yield (%) 88.3 93.9 96.5 98.1 97.2 95.5

* Compounds are numbered according to Figure 2. The yield was calculated as a

percentage of product/substrate based on HPLC analysis.

The purified reaction products were examined by NMR. In all cases, the
15  chemical shifts and the coupling constants of the protons on the double bond (~11.5 Hz)

indicate the products were cis-acids (data not shown).

Figure 2 shows the in vitro inhibitory activity of selected fatty acids against the
yeast-to-mycelium transition of Candida albicans, including the cis and trans isomers
20  of DSF (compounds 1 and 2), ARS (compound 3), and compounds produced according

to a process of the invention (cis compounds 5 to 9).

Contrary to the previous reports that the trans configuration of the a,B-double

bond of ARS is essential for the inhibitory effect against C. albicans filamentous

25  growth,'! DSF and compound 2 (the trans-isomer of DSF) showed an identical
inhibitory activity. Moreover, the other cis- and trans-isomer pairs of a,B-unsaturated

fatty acids (compounds 5 and 11, 6 and 12, 7 and 13, 8 and 14, 9 and 15) also each

showed very similar or identical inhibitory activity (Figure 2).



25 In one enbodi nent, preferably a conpound of forrmula (I) is rqu5%1¢@&£ 4
equi val ent NaOH and H2O for about 6 to about 8 hours foll owed by
neutralization with IN HC. In one enbodi nent, preferably the process is
carried out at about 20 to 30 30 degrees C. 13 JULY 2006 12 To conduct the
HPLC anal yses depicted in Figures la an1b, the reaction products were
extracted with hexane, dried, then anal yzed using HPLC on a C18
rever se- phase colum (4.6 X 250 mm) and eluted w th nethanol - mater (80: 20,
vol/vol) at a flowrate of m/m.n. The retention time was 5 mn for

ci s- 2- dodecenoi £3383sto- “!?lcsh‘&nérén§tlﬂ? APREaFs t9 bs n&fsﬁéﬁw&owh&a&%&ﬁ@ﬁgy of
t
respec 've&yazbmﬁs %@%ngﬁsﬂeﬁl@s&'rfeﬁ@}n(hévyﬂﬁg@%%ﬁﬂcw& yoffi gg@%ﬁm i of

Figure 2 were also syn n hig i el ds
Schene 1 (disddse Rapidléndrgbhoe df mtlhﬁoealcdssmanqel @fmdgdemmmmtoédtltématiye aci ds

produced according to Sche 1 und* 6789 Yield

(%) 88. 393. AWEOIFHES PoNIEYRIY a?ﬁ%@&ﬂ%ﬁws 1gapRinpa teletiel sHastif angbiefighir e 2.
The vi gl d ¥age Eathitigh 2had @FoRe nREIBENANRERS arldl QRHGL/R) bﬁﬁﬁlﬁ&%bpﬂﬁ% on HPLC
anal ysis. The ur| reaction products were exan i n cases,
the 15 chﬁfmmbllsdgl Ct alba:nds tfbothen phcrngrgamsmlsa:nuki tof uselﬁd tpravbaher dalay he
doubl e bon '

(:1 i.cate the re cis-acids. (data.not
shown) . gsrdew%logwa SR Testetpaebi B hoUR g the Yoprcty TBYCeLie BRRHI9T ¢ y
aci ds agauggpukpgxmjﬁﬁghbngynyceI|un1tran3|t|on of Candi da al bi cans,
including the cis and trans’ i soners
10 The fatty acids useful herein may be incorporated into a food, drink, food

additive, drink additive, dietary supplement, neutraceutical or pharmaceutical.

The pharmaceutical compositions provided by the invention comprise a fatty

acid of the invention and a pharmaceutically acceptable carrier. The pharmaceutical

15 compositions of the invention can be administered in any suitable manner and thus may
be formulated for administration orally, topically, subcutaneously, intramuscularly,

intravenously, or parenterally, for example.

The invention consists in the foregoing and also envisages constructions of

20  which the following gives examples only.

EXAMPLE 1
Scheme 1 and Scheme 2 set out below were employed to synthesize o,f3-
unsaturated fatty acids listed in Figure 2. As shown in Scheme 1, cis-a,3-unsaturated
25  fatty acids were synthesized using the Favorsky rearrangement of corresponding 1,3-
dibromo-2-ones in alkaline solution at room temperature by modifying a previously
reported method. >'® Commercially available fatty acids (Sigma-Aldrich, USA) were
converted to corresponding methyl ketones in the presence of LiMe. Methyl ketones
were reacted with bromide reagents to produce 1,3-dibromo-2-ones which were then

30 rearranged to produce cis-o,p-unsaturated fatty acids in the presence of 4 equivalent

NaOH.



20 of DSF (compounds | and 2), ARS (conpound 3), and conpounds pngd ced
according to a process of the invention (cis conpounds 5 to 9) yvﬁto
the previous reports that the trans configuration of the a, (3-double bond
of ARS is essential for the inhibitory effect against C al bicans
filanmentous 25 growm h," DSF and conpounh42 (the trans-isoner of DSF) showed
an identical inhibitory activity. Mreover, the other cis- and trans-isoner
pairs of a,p-unsaturated fatty acids (conmpounds 5 and 11, 6 and 12, 7 and
13, 8 and 14, 9 and 15) also each showed very simlar or identical

i nhi bitory Schemetl (Figure 2). 13 JULY 2006 13 As yeast-to-nycelium
transition appears to be necessary for the pathogenicity of C. al bicans,

t he conpounds di scl osed herein have utility for the control of the fungal

di sease. Rapid energence of antibiotic resisbBrance demands devel opnent of

alternative prqnpheg to pr en and contrll infectigus dis es. As the
| et hal effed offf anti b-l-e-Br cR5 t he—eanmiin usedrt eRﬁfﬁm{ to
nut at e and surviove, non-antim cr(Dbl al neans controlling C. albicans and

ot her m croorgani snms could be useful to avoid or delay the devel opnent of
anti bi oti c-resi R-=aCEH)b ROMLDI t (OH),CHEH €At -t 0-nycel ium transition provides
such a possibility. 10 The fatty acids useful herein may be incorporated
into a food, drink, food additive, drink additive, dietary suppl enent,
neutraceutical or pharnaceutical. The pharnmaceutical conpositions provided
by the inventi om Sdepreils éa)d.iMat C)HgOﬂHgd4 af (H)e0, H99%t)ii€)lld; an®Bra HBr, H,0,
phar maceut j cal | a%igpt ablg carrl Thelg rrraceut 15 conpositions of

A A £

the invent# B~ A4hNAPE: EkQ4d 18r11 é‘?‘)yl Lab} er and thus may be

fornmul ated for admnistration orally, topically, subcutaneously,
i ntranuscul arly,
Trans-a,B-unsaturated fatty acids were synthesized through elimination of 2-

bromo fatty acids prepared by brominating saturated fatty acids, using potassium tert-

butoxide as a base in fert-butanol (Scheme 2). The methyl ester of ARS (3,7,11-

trimethyl-2,6,10-dodecatrienoic acid) was synthesized as previously reported'® and then
10 hydrolyzed to produce ARS.

Scheme 2

(o) O
a b, (o} COOH.
R/\/lL oH > x oH > R
Br

R=CH;3(CHps.¢CHy,  (CHj);CH(CH,)¢CH;

In Scheme 2, (a) Br,, HBr, H,0, 2 h, ~55% yield; (b) KOBu'", tert-BuOH, 3 h;
15 (c) IN HCI, >90% yield.

Referring to Figure 2, compounds 1 and 5-9 were synthesized according to
Scheme 1, compounds 2 and 11-15 were synthesized according to Scheme 2, compound

3 was synthesized as previously reported'®, and the others were obtained commercially



I ntravenously, or parenterally, for exanple. The invention consis iyryégﬁ
foregoing and al so envi sages constructions of 20 which the foll ow d‘g S
exanpl es only. EXAMPLE | Schenme 1 and Schenme 2 set out bel ow were enpl oyed
to synthesize a,o- unsaturated fatty acjds listed in Figure 2. As shown in
Schenme 1, cis-a,(3-unsaturated 25 fattvsacids wer e synt hesi zed using the
Favor sky rearrangenent of corresponding 1,3 dibrono-2-ones in alkaline
solution at roomtenperature by nodifying a previously reported nethod.

15,16 Co rciaglly availaple fatty acids (Sigma-Aldrich, USA) wer
convertegqganc 8F@§§@H@%ﬁgsﬁet%91%K%E%ﬁ@§wi%"W%%mﬂ$é§%ﬁ€@m@FeEF%%%Yﬁ@ihyI
ketones we n@gﬁ,gﬂ it HaddrBLALde gents to produce 1, 3-di brono-2-ones
whi ch were {Vﬁ{én 3 rehérﬁralﬁaglgegsé% p?@?ﬁce cis-a,(3-unsaturated fatty acids in
t he presence of 4 equivalent NaOH 13 JULY 2006 14 Scherme 1/ RMIIf_OH a
b RV XI ~~ 01\&) E = CH3(CH2) 3. 10CH2 (CH3) 2CH(GL2)6CH2 I n Schene 1, (a)

Li Me, CH3GEXAMBLE-2 (1) 1po, -90%yield; (c) Bra, HBr, H20, 2 h, -50%

yield; 5(d) NaOHanH30irr8 tHoddsay 61 tHeNiiBitory 8o10i%) 8F the fatty acids of Figure 2

against C. albicans yeast-to-mycelium transition was carried out.

C. albicans strain CAI4 (ATCC MY A-684) was incubated at 28 °C for 24 h with
shaking in a glucose salts (GS) medium (5 g of glucose, 0.26 g of Na,HPO,4 12H,0,
10  0.66 g of KH,PO4, 0.88 g of MgSO,47H,0, 0.33 g of NH4Cl, 16 pg of biotin per litre)

supplemented with 0.1 mg/mi of uridine.

All the C. albicans cells remained in the yeast form under these conditions. The
yeast cells were washed three times with GS medium before use and then were

15  dispersed in GS medium to give a solution with a final ODgg of 1.0.

The test compounds set out in Figure 2 were diluted to the indicated
concentrations with GS medium and were added to 100 ul of the washed C. albicans
culture in 96-well microtitre plates, mixed and incubated at 37 °C for 6 hours (h).

20

The percentages of yeast cells and germ tubes (filamentous form) were
determined microscopically by counting about 300 cells from three replicates.
Inhibitory activity was defined as the mole concentration that gave a minimum of 90%
inhibition (ICg) relative to control.

25

Compounds with useful yeast-to-mycelium inhibitory activity were compounds

1,2,5t0 8 and 11 to 14 as shown in Figure 2.

EXAMPLE 3

30 Compound 1 was not observed to have a toxic effect on yeast cell growth even

at concentrations up to 1 mM, as shown in Figure 3b (the bar indicates 30 um).



5 Trans-a, 13-unsaturated fatty acids were synthesized through eli gh@ﬁﬁjﬂﬁﬁof
2- bronmpo fatty acids prepared by brom nating saturated fatty aC|c1l usi‘hg
potassiumtert- butoxide as a base in tert-butanol (Scheme 2). The nethyl
ester of ARS (3,7,11- trinethyl-2,6,10-dodecatrienoic acid) was synthesized
as previously reportedl6 and then 10 drol yzed to produce ARS. Schenme 2 0
a ROHOHR= CH3(CH2)3-10CH2 , (CH3)2CH(CH2)6CH2 b, ¢ 3 R'<zZ:~Z/ COH In
Schenme 2, (a) Br2, HBr, H20, 2 h, -55%yield; (b) KCBu‘e" tert- BuC]—I 3 h;

15 (c) IN HCO, >90% | d. fe r|n ta Fjagyre 2, unds .1 and.5-9 were
et Phs v b ch R RLOHBTE aF feiicam st A ovas Treiradh 0% Bropeing T RS | 5o

accordi ng ted
6, and {Hs TR TR OR L 2‘2&%3%12???‘2*%*@%@? P SEpHi R "R

Si gma- Al drdudtiore WSAdiluiéd with ehessamehfeeshanermp ovitider withait shppleroemrdf 28F dnd 1H
B 5 M T ESELGESIRIO NEE 2.3 0. L0, a1
5  Figure 3a (the bar indicates 30 pm) shows that within 6 hours of incubation, the
majority of C. albicans cells formed germ tubes in the absence of DSF, whereas
addition of 30 uM DSF to the culture of C. albicans completely abolished yeast to-
mycelium transition (Figure 3b). No toxic effect on yeast cell growth was noticed even
when DSF concentration was increased up to 1 mM. The synthetic DSF was

10  indistinguishable with the natural DSF in inhibition of germ tube formation.

The above describes some preferred embodiments of the present invention and
indicates several possible modifications but it will be appreciated by those skilled in the
art that other modifications can be made without departing from the scope of the

15 invention.
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al bi cans strain CAl4 (ATCC MYA-684) was incubated at 28 C for 4R \W‘tﬁ
shaking in a glucose salts (GS) nedium (5 g of glucose, 0.26 g of
Na2HPO4412H20, 10 0.66 g of KH2PO4, 0.88 g of MySO4. 7H20, 0.33 g of NH4ACI,
16 g of biotin per litre) supplemented”™ith 0.1 ng/m of uridine. All the
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yeast cells were washed three tines with GS nmedi um before use and then were
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wi t hout suppl ement of DSF and incubated at a high tenperature (37 C) which
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shows that within 6 hours of incubation, the nmajority of C albicans cells
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amide thereof containing only one double bond wherein the double bond is at

the a,B-position in the manufacture of a formulation to treat or prevent an

infection by an organism having a yeast-to-mycelium dimorphic life cycle.

3. A use of claim 1 or 2 wherein the organism is selected from the group
comprising Aspergillus fumigatus, Aureobasidium pullulans, Benjaminiella
poitrasii, Blastomyces dermatitidis, Ceratocystis ulmi, Debaryomyces hansenii,
Histoplasma capsulatum, Paracoccidioides brasiliensis, Phaeococcomyces
exophiale, Sporothrix schenckii, Ustilago maydis, Yarrowia lipolytica and

organisms of the Candida genus.

4. A use of claim 1 or 2 wherein the organism is Candida albicans.

5. A use of any one of claims 1 to 4 wherein the fatty acid is a Cg to C13 fatty acid.
6. A use of any one of claims 1 to 4 wherein the fatty acid is a C; fatty acid.

7. A use of any one of the preceding claims wherein the fatty acid is substituted.

8. A use of claim 7 wherein the substituent comprises a branched alkyl group.



20 WHAT VE CLAIM | S: 13 JULY 2006 Use of at |east one optionally, sypsiifht ed
C8 to Cl15 fatty acid or a salt, ester 9f am de thereof containing only one
doubl e bond wherein the double bond is™at the a, p-position in the

manuf acture of a fornmulation to inhibit or retard the yeast-to-mycelium
transition of an organi smhaving a yeast-to-mycelium dinorphic |ife cycle.

2. Use of at |east optionally su ituted C8 to €1 t i a
calt estdh or K AdAE! SBPRLLheRIRRI kT r e B olhi s bR, e
doubl e bond is tid grdupecemPrifing inidthyl, ethyl, hropANbhGL! sk peiityR dndr ibmatit on t o
treat or prevent an infection by an organi smhaving a yeast-to-nycelium

di nmor phi ¢ | ifef@Wtéf?rle- A use of claiml or 2 wherein the organismis
selected fromthe group conprising Aspergillus fum gatus, Aureobasidium

pul lul ans, Benjam niella poitrasii, Blastonyces dermatitidis, Ceratocystis
ulm , Debayomycase bAaseohe of cHit dploas mherzap el fattyracidPar st filomithes
brasiliensis, Phaeococconyces exophiale, Sporothrix schenckii, Ustilago

maydi s, Yarr owigEoUP $98pistngef and  organi sms of the Candida genus. 4. A use of
claiml or 2 wherein the organismis Candida al bicans. 5. A use of any one
of claims | to 4 wherein the fatty acid is a Cg to C13 fatty acid. 6. A use
of any one of cl a{GH;)LCHECH,)WH+@HOOO fatty acid is a Cl2 fatty acid. 7. A
use of any one of the preceding clains wherein the fatty acid is
substituted. 8. Q\HG@E%B@H:T %pp%erei n the substituent conprises a

branched al kyl gr@HE’(-C}%%CH:CHCOOH;
CH;(CH,)sCH=CHCOOH;
CH;(CH,)sCH=CHCOOH; and
CH;(CH;);;CH=CHCOOH.

11. A use of any one of claims 1 to 10 wherein the fatty acid is a trans fatty acid.
12. A use of any one of claims 1 to 10 wherein the fatty acid is a cis fatty acid.

13. A use of any one of the preceding claims wherein the formulation comprises a
food, drink, food additive, drink additive, dietary supplement, nutraceutical or

pharmaceutical.

14. A method of inhibiting or retarding the yeast-to-mycelium transition of an
organism having a yeast-to-mycelium dimorphic life cycle comprising
administering to a subject at least one optionally substituted Cg to C;s fatty acid
or a salt, ester or amide thereof containing only one double bond wherein the

double bond is at the a,B-position.

15. A method treating or preventing an infection by an organism having a yeast-to-
mycelium dimorphic life cycle comprising administering to a subject at least one
optionally substituted Cg to C;s fatty acid or a salt, ester or amide thereof

containing only one double bond wherein the double bond is at the a,B-position.



13 JULY 2006 9. A use of claim7 wherein the substituent conpri SE‘IEJ%’E@O’@”
group selected from the group conpri si ng net hyl, ethyl, propyl, butyl, and
pentyl, and isonmeric forns thereof. 13. A use of any one of clains 1 to 4
wherein the fatty acid is selected fromthe group consisting of:

(CH3) 2CH( CH2) 7CH=CHCOCH,  CH3( CH2) 4CH=CHCOOH; = CH3( CH2) 6 CH=CHCOOH;

CH3( CH2) gCH=CHCOOH;  CH3( CH2) 9CH=CHCOOH; and CH3(CH2) 11 CH=CHCOCH. 11. A
use of any one of clains 1 to 10 wherein the fatty acid is a trans fatty
acid. 12. . useA ehethdty op BRI 14Cha] S whirei thkOorgheisiaiin stloeted ddny tiRcp@ups a cis
fatty acid. 13. A use of any one of the preceding clainms wherein the

formul ati on corfRIPSIE®MEa Aspesgtiius dfiymigatus,odiraegdasidivre pudlpians, Reaiamiviglladi et ary
Suppl ement,  LARERH, Hilofices OBAATRERL Ok Bhoyshd ), BEbBABnRLd AILBILT 1O Of
retardi ng the yeas -fo-rryce)flumtransm’lon of "an  of gani sm havi ng a

yeast -t 0- nycel i Higlopldsmaptapsdlafum, CPataocdidipides| beusilrasis Ni Bidebidtdompres
subject at |east one optionally substituted C8 to Cl5 fatty acid or a salt,
ester or ani de ¥pRti@lsf werRlBIRi sshenshity wdaggomsyispdidramiar Epelviiage andoubl e
bond is at the o?‘%e;n"i}’s'rgéjgfth%%ndi%ié‘geﬁ%s@t hod treating or preventing an
infection by an gani sm havi ng yeast-to- nyceliumdinorphic life cycle
conprising admnistering to a subject at |east one

17. A method of claim 14 or 15 wherein the organism is Candida albicans.

18. A method of any one of claims 14 to 17 wherein the fatty acid is a Cg to C;; fatty

acid.

19. A method of any one of claims 14 to 17 wherein the fatty acid is a C,, fatty acid.

20. A method of any one of claims 14 to 19 wherein the fatty acid is substituted.

21. A method of claim 20 wherein the substituent comprises a branched alkyl group.

22. A method of claim 20 wherein the substituent comprises an alkyl group selected
from the group comprising methyl, ethyl, propyl, butyl, and pentyl, and isomeric

forms thereof.

23. A method of any one of claims 14 to 17 wherein the fatty acid is selected from

the group consisting of:

(CH,);CH(CH,),CH=CHCOOH;
CH;(CH;)4CH=CHCOOH,;
CH,(CH,)sCH=CHCOOH;
CH;3(CH;)sCH=CHCOOH;
CH,(CH,)eCH=CHCOOH: and
CH;(CH,);;CH=CHCOOH.



optionally substituted C$ to C15 fatty acid or a salt, ester or ?gﬁgg 2006
thereof containing only one double bopd wherein the double bond is a¥ 9%e
a, (3-position. 22 13 JULY 2006 16. A nethod of claim 14 or 15 wherein the
organismis selected fromthe group conprising Aspergillus fum gatus,

Aur eobasi di um pul l ul ans, Benjaminiella poitrasii, Blastonyces dermatitidis,
Ceratocystis ulm, Debaryonyces hansenii, Histoplasnma capsul atum

Par acocci di oi des brasiliensis, Phaeococcomyces exophiale, Sporothrix
schencki i 24Ust A agthodeyfding, onéarfrabaiima 114 todl3ywherainathd fatty gadiis agradb fatne
Candi da genus. 17. A nethod of claim 14 or 15 wherein the organismis

Candi da al bi cad$d- 18. A nethod of any one of claims 14 to 17 wherein the
fatty acid is a C to Cl13 fatty acid. 19. A nethod of any one of clainms 14
to 17 wherein the fatty acid is a Cl12 fatty acid. 20. A nethod of any one
of cl ai s 234 t &\ thethelef enyotde datisy4ac 23l wihsresuthstfattydced is 2d4is faktyrmetdhod of
claim 20 wherein the substituent conprises a branched al kyl group. 22. A
met hod of claim 20 wherein the substituent conprises an al kyl group sel ected
fromthe group conprising nethyl, ethyl, propyl, butyl, and pentyl, and
isomeric fornms thereof. 23. A nethod of any one of clains 14 to 17 wherein
the fatty acid is selected from the group consisting of:

(CH3) 2CH( CH2) 7CH=CHCOOH;  CH3( CH2) 4CH=CHCOOH;  CH3( CH2) 6CH=CHCOOH;

26. A process for producing a cis a,f-unsaturated fatty acid of the formula R-

CH=CH-COOH comprising reacting a compound of Formula I:

X

)
with:
(1)  NaOH,; followed by
(2) anacid,

wherein R is an optionally substituted alkyl group and X and Y are
independently selected from the group comprising Cl and Br.



CH3( CH2) 8CH=CHCOOH;  CH3( CH2) 9CH=CHCOOH; and CH3(CH2)i 1 C}hC}K¥¥}# Y3003
JULY 2006 24. A nethod of any one of c# inms 14 to 23 wherein the Ta Ify acid
is atrans fatty acid. 25. A nmethod of any one of clains 14 to 23 wherein
the fatty acid is a cis fatty acid. 26. A process for producing a cis

a, p-unsaturated fatty acid of the formula R~ CH=CH COOH conpri sing reacting

f K : .1 h: 1 X I . 2 | d,
A L e S I

i ndependent | y ggl,@clH 8¢, OmR Mot (CHYCHECH:pHOH,si ng G and Br. 24 13 JULY 2006
27. A process of claim26 wherein Ri1s optionally substituted

CH3(CH2) 3_10CH2- or (CHB)2CH(CH2) 2-9CH2-. 28. A process of claim26 or 27
wher ei n Rzg's sg%grh&éggtofglaing% 0'9‘25’@%1%%qu§ Slﬁ)|sﬁlllu[‘gd28 wherein the substituent
a ed” al Kyl group. ) p

conprises”a br rocess of claim28 wherein the
substituent conprises an al kyl group selected fromthe group conprising

nmet hyl, ethyl, propyl, butyl, and_ pentyl, and isoneric
297 ' Aproceéss of claim 28 wherein the substituent comprises a branched alkyl group.

30. A process of claim 28 wherein the substituent comprises an alkyl group selected
from the group comprising methyl, ethyl, propyl, butyl, and pentyl, and isomeric

forms thereof.

31. A process of any one of claims 26 to 30 wherein a compound of formula (I) is

reacted with about 0.5, 1, 2, 3, 4, 5 or 6 equivalent NaOH.,

32. A process of any one of claims 26 to 31 wherein a compound of formula (I) is

reacted with NaOH for about 0.5, 1, 2, 3, 4, 5, 6, 7, 8, or 9 hours.

33. A process of any one of claims 26 to 30 wherein a compound of formula (I) is

reacted with NaOH for about 6 to about 8 hours.

34. A process of anyone of claims 26 to 33 wherein the acid comprises about 0.5, 1,
1.5 or 2 N HCl.

35. A process of any one of claims 26 to 30 wherein a compound of formula (I) is
reacted with 4 equivalent NaOH and H,O for about 4 to about 8 hours followed
by IN HCL

36. A process of any one of claims 26 to 35 carried out at about 20 to 30 degrees C.

37. A cis o,p-unsaturated fatty acid when produced by a process as claimed in any

one of claims 26 to 36.



forms thereof. 31. A process of any one of clainms 26 to 30 v\,hereigJﬁL 2006
conmpound of formula (1) is reacted wibh about 0.5, 1, 2, 3, 4, %or g

equi val ent NaCH. 32. A process of any one of clains 26 to 31 wherein a
conmpound of forrmula (1) is reacted with NaOH for about 0.5, 1, 2, 3, 4, 5,
6, 7, 8, or 9 hours. 33. A process of any one of clains 26 to 30 wherein a
conpound Q&f&fOrcE'ElHr‘%m(nk)l1i-rﬁeth?1@?-%&‘ééef{@ié BeilaOH for about 6 to about 8 hours.
34. A process of anyone of clains 26 to 33 wherein the acid conprises about
0.5, 1, 1.5 0r 2 NHC. 35. A process of any one of clains 26 to 30 wherein

a conmpound of formula (1) js reacted with 4 equival ent nd H20 for
About 4t d%about PEAFBG e yrgRST onprigRerciS 98 7 aRs (i ReRE O he of
claims 26 to 3jcfamiiaghaRHicedlicARUdteptddld A&, degrees C. 37. A cis

a, (3-unsaturated fatty acid when produced by a process as clained in any
one of clainms 26 to 36. 25 38. cis or trans 11-nethyl-2-dodecenoic acid. 13

JULY 2006 39. A pharnaceutical conposition conprising cis or trans
11- et hyl - 2- dodecenoi ¢ acid and a pharmaceutically acceptable carrier.





