FI ELD OF THE I NVENTION 5 The invention relates to the use of

a, (3-unsaturated fatty acids to inhibit the filanentous growh of fungi
and yeasts and to a method for producing sane. In particular the invention
relates to the use of optionally substituted C8 to C 15 fatty acids or
salts, esters or amdes thereof for inhibiting or retarding the
yeast-to-nmycelium transition of organisnms having a dinorphic life cycle.
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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

33 Ppatients with serious

attributes that enable C. albicans to invade human tissues.
30  disease generally have filaments of C. albicans penetrating the infected tissue. Various
genes involved in hyphal morphogenesis have been identified, including cek!, cla4,

cppl, cst20, and rupl, encoding MAP kinase, PAK, phosphatase, MEKK kinase, and



attributes that enable C. albicans '"to invade human tissues. 3-5 Patients
with serious 30 disease generally have filanments of C. al bicans penetrating
the infected tissue. Various genes i nvzol ved in hyphal norphogenesis have
been identified, including cekl, cla4, “cppl, cst20, and tupl, encodi ng MAP
ki nase, PAK, phosphatase, MEKK ki nase, and 2 transcription factor,
respectively. Miutation of these genes bl ocked C al bicans yeast-to-
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of the f af‘é&%on of the morphological transition in C. afbicans. '® 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). 12

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

proteins. %7

Moreover, farnesol metabolites have been implicated as signalling
molecules in the regulation of cholesterol degradation through activation of FXR, a
nuclear receptor which represses cholesterol metabolism pathway. 1615 Conceivably,
tipping over the subtle balance of these ifnportant intermediates and cellular signals may

30 lead to substantial changes in normal physiological processes.



25 derivatives are required for synthesis of cholesterol, steroids,
retinoids, and farnesylated proteins. 16,17 Mreover, farnesol netabolites
have been inplicated as signalling nolecules in the regulation of

chol esterol degradation through activation of FXR, a nuclear receptor
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Methods for producing short chain (less than 8 carbons) cis-o,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. '*'°

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 Cg to C;s



According to a first aspect of the present invention there is provided use
of at |east one optionally substituted Cg to C15 fatty acid or a salt,
ester or amide thereof 25 containing dhly one double bond wherein the
doubl e bond is at the a,0-position in the manufacture of a formulation for
inhibiting or retarding the yeast-to-nycelium transition of an organism
havi ng a yeast to-nmyceliumdinorphic life cycle. A second aspect of the
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yeast -t o- Si an organi smhaving a yeast-to-nycelium
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is at the a, (3 position in the nanufacture of a formulation for treating
or preventing an infection by an organismhaving a yeast-to- mycelium

di mor phic i fePcifmr@ aspert Af &pwsm;pmtlom pavédasruse of iableagirangi epgionallyret hod

I nf.ection

yeact -t o- SRBRFAEER G At Prfcincs B esfor g, BRI oo mgi ame,
subj ect adohislaHondehedgihi the Aolible VoA Lik tat“tl%ja@%)dsﬁloﬁlﬁ thatrhahudsdtske UF 2
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 optionaily substituted C; to C;5 fatty acid or a

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

20  at the o,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,p-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,



salt, ester or am de thereof containing only one double bond wherein the
double bond is 20 at the a, p-position. A sixth aspect of the invention
provides a fornmulation treating or preventing an infection by an organism
having a yeast-to-nyceliumdinorphic Iife cycle conprising at |east one
optionally substituted Cg to C15 fatty acid or a salt, ester or am de
thereof 25 containing only one doubl e bond wherein the double bond is at
the a, (i - fgradoseonvreae exAphisle ndPretaitnive sahenekdl, alstitagot weavalisov darropict s of
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worker that the fatty acid may have other substituents.

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

15 consisting of:

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

20 CH;3(CH,)sCH=CHCOOH;
CH;3(CH,)CH=CHCOOH; and
CH,(CH,);|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.



CH3( CH2) 4CH=CHCOOH;  CH3( CH2) 6CH=CHCOOH; 20 CH3( CH2) 8 CH=CHCOCOH,;

CH3(CH2) 9CH=CHCOOH, and CH3 (CH2)11 CH=CHCOOH. I n anot her enbodi nent,
preferably the fatty acid is a trans fd&ty acid. 25 In another enbodi nent,
preferably the fatty acid is a cis fatty acid. In another enbodi nent,
preferably the fornulation conprises a food, drink, food additive, drink
additive, dietary supplenent, nutraceutical or pharmaceutical 30 '
conposi tion. Preseyenthlagpedh of theqpremotimvention providesa p'rmmsscforrprddaeislga diatty

acid of th I nyent i on_and. rjpceyt i y, abl e carrier. 5 A
seventh a 'Wsaﬁp%ﬂegw ﬁéﬁPPHﬁ%gﬁW% %’MT%@%@B%r B%E%Sl?%ﬁeiﬁnﬁl&u%l ng a
cis a,]3vympaind sfREmuRLEY acid of the formula R-CH=CH COOH conpri sing
reacting a conmpound of Forrmula I: (1) with: (1) NaOH, followed by (2) an
acid, 10 wherein Ris an optionally substituted al kyl group and X and Y are

I ndependently selected fromthe group conprising d and Br. 15 In one
enbodi nent, preferably Ris opt'xnal |y substituted CH3(CH2)3-10CH2- or

R Y

5 M
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(CH,)3.10CH,- or
(CH3):CH(CHz)2.9CH;-.
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 embediment, preferably a compound of formula (I) is reacted with about

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



(CH3) 2CH(CH2) 2-9CH2-. I n one enbodi ment, preferably Ris has at |east one
substituent. In a preferred enbodinent the substituent is a branched al kyl
group. Preferably the substituent is a alkyl group, preferably a group
selected fromthe group conprising methyl, ethyl, propyl, butyl, and
pentyl, and isoneric fornms thereof. It will be apparent to a skilled 20
wor ker that R nmay have other substituents. |In one enbodinent, preferably a
conpound of f ofrangembydiment; prederably e compebod of faamsla (1) is2¢acsd with HagH 6

equi val en n | e referably a conpound of fornula (1)
i s react ed*w ?ﬁk(ﬁé&@,?bﬁiﬁgﬁfg,ar_gﬁb%?oﬂongfrﬂ, 5 6, 7, 8, or 9 hours or
| onger. I n one enbodi nent, preferably a conpound of forrmula (1) is reacted

with NaOH 5 for about 4 to about 8 hours. In _one enbodiment, preferably
the acid conpr fkege emberimgnt; preferablym eomppupd piformpla (Ghis reastrsidwive NlaOH

pr ef er abl mula (1) is reacted with 4 10 equival ent NaCH
and HZ% f}g?ﬁgggﬁ%g&%gpéagé%? 8 hours followed by neutralization with [N
HCl. In one enbodi nent, preferably the process is carried out at about 20
to 30 degrees_C. 15 An eighth aspect of the invention provides a cis

a, (3- unsat ur at dyopgemboditaent, prefesakly dhe apjd eompriscesbous 0.5 hel S ovd M HEA. A

ninth aspect of the invention provides cis-l1 | -nethyl-2-dodecenoic acid.
20 A tenth aspect of the invention provides trans- | | -nethyl-2-dodecenoic
aci d. In cne 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 a,p-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 frans-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
CH3(CH,){CH=CHCOOH; CH3(CH;)CH=CHCOOH; CH;3(CH;)}CH=CHCOOH;

30 CHj3(CH;)CH=CHCOOH; and CHj3(CH;};CH=CHCOOH and a pharmaceutically

acceptable carrier.



An el eventh aspect of the invention provides a pharnmaceutical conposition
conprising cis and/or trans |1-nethyl-2-dodecenoic acid and a
pharmaceutically 25 acceptable carri ed Atwelfth aspect of the invention
provi des a pharmaceutical conposition conprising a cis and/or trans fatty
acid selected fromthe group conprising CH3(CH2)4CH=CHCOCH,

CH3( CH2) 6CH=CHCOOH; CH3( CH2) 8CH=CHCQOH; 30 CH3( CH2) 9CH=CHCOOH; and
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dodecenoi c acid using a previously reported method. Figure |Ib shows HPLC
anal ysis of the efficiency of synthesising cis-2- dodecenoic acid using a
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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 um).
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  1isomers 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
fumigatus, Aureobasidium pullulans, Benjaminiella poitrasii, Blastomyces dermatitidis,
30  Ceratocystis ulmi, Debaryomyces hansenii, Histoplasma capsulatum, Paracoccidioides

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



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The applicants have found that

a, 3-unsaturated fatty acids that are structurally dissimlar to ARS have
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The applicants have also elucidated the structure of DSF to be cis-11-methyl-2-

15 dodecencic acid.

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

production of cis-a,pf-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-a,p-unsaturated fatty acids (less than 8

carbons). '*

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

25 long-chain cis-a,p-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 Ib — first

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



The applicants have al so el ucidated a novel reaction schene for high yield
production of cis-a, f3-unsaturated fatty acids. 20 The previously reported
met hods for synthesis of a,p-unsaturatéd fatty acids can be used for
preparation of short-chain cis-a,p-unsaturated fatty acids (less than 8
carbons). 15 However, it was found that these methods were not suitable for
synthesising 25 long-chain cis-a,p-unsaturated fatty acids. For exanple,
under the reported optiml reaction conditions, the yield of

ci s- 2-dodecgnoi ¢ gcid (Figure 2, compound 7) was found to be |ess than 5%
even after q%?%ﬁ nged reaction tinme of up to 96 h (Figure | a - first peak
ci s-2-dodecenoi ¢ acid; second peak 1, 3-di brono-2-dodecanone). 30 It was
found that replacing potaSS|un1b|carbonate mnth sodi um hydroxi de increased
the yield of cis-2-dodecenoic aC|d up to 9885 (Scheme 1 and Figure |b -
first pea Hodgagenoi ; SQCOHd ak 3- di @prsono- decanone) .
10 Schene 7"* Rﬁ’—-'ms’g 2cRr QY RR COOESC he e
1, (a) LiM, CHQOCHS (b) H2G Qc) Br2 HBr, 20, (d) NaOH, H2O, 5 (e)
HCl. In preferred enbodi nent of Schenme 1, (a) LiMe, CH3OCH3, 4 h; (b) HO
290% vyield; (d3=EHECHMBER H CHRCHCHIEH Y, yi el d; (d) NaOH, H2O, 6-8 h: (e)
. INHC, >85% vyield. 10

In Scheme 1, (a) LiMe, CH;0CHs; (b) H0; (c) Bra, HBr, H,0; (d) NaOH, H,0;
5 (e)HCL

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

yield.

10
Accordingly, in one aspect, the invention provides a process for producing a cis
o,B-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) an acid,



Accordingly, in one aspect, the invention provides a process for producing
acis a,f3-unsaturated fatty acid of the fornmula R CH=CH COOH conpri si ng
reacting a conpound of Forrmula I: 15 WMth: (1) NaOH followed by (2) an
acid, (1) 11 wherein Ris an optionally substituted al kyl group and X and Y
are independently selected fromthe group conprising  and Br. In one

enbodi nent, preferably Ris optionally substituted CH3(CH2)3 ioCH2- or 5
( CH3) 2CH( CH2) 2vger¢in . R| s aame optibmadiynenbstitgedfalkdblgyouR iaad s¥bsindt Yt ede 1n a

preferred enbodi pent.the substitution is a branched,al kyl group.
Preferably thelgc{(f%g?qepﬂyéae&gffQﬂ%%EWOUBPBHWPSIHS?ﬂP-B?}61 y a group sel ected
fromthe group conprising nethyl, ethyl, propyl, butyl, and 10 pentyl, and

i soneric forms thereof. It will be apparent to a skilled worker that R may
have ot her subdn ong enwgdlmmt,mn@fe@hbbﬁilmmqnaﬂy efibstistey Cil:¢Cpe whidlzo br

formul a (I@%&[_‘ﬁéﬁ%ﬁg%g_th about 0.5, 1 2, 3, 4, 5 or 6 equivalent NaCH.

15 In One gferably a conpound of formula (1) is reacted with
NaOH for about 0.5, 1, 2, 3, 4, 5, 6, 7, 8, or 9 hours or longer. In one

enbodi ment, preferably a conpound of fornmula (I) is reacted with NaOH 20
for about 4 to!mpbgemBodigent 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, I, 1.5 or 2
equivalent HCI.

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 HClL.

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



I n one enbodi nent, preferably the acid conprises about 0.5, 1, 1.5 or 2
equi valent HCl. 25 In one enbodi nent, preferably a conpound of formula (1)
is reacted with 4 equivalent NaCH and{$20 for about 6 to about 8 hours
foll owed by neutralization with [IN HCL. In one enbodi nent, preferably the
process is carried out at about 20 to 30 30 degrees C. 12 To conduct the
HPLC anal yses depicted in Figures la and I b, the reaction products were

extracted withTeexaidact tiel BRLCt hﬂgﬁ@@bp@&d #SFiplirdsiPlaCafdD 18, eBreaction

reverse-phase colum (4.6 x 250 and eluted wth net hanol - wat er (80: 20,
vol / vol ) peadugtsf werg exfrastesf withnhexane, drigse then enalyeed uping MBEC908 ariChs f or

ci s-2-dod i | ] 1,.3-di bromo-2-d none
Feapect | vir g ehaSE balumn I 23 il e bk MeRaBlR it %L Rl
Figure 2 weadloat fate oSy Ml ZEik fetenkibg fine whels.susiinnfor the-aedlicEnsid as@t hod of
Schene_1 (Table 1). 10 Table 1 - Yields of cis-a,o-unsaturated fatty acids
produced &8¢é3dimig feul.Srdiramor2-dedasannngs respertivelyi el d

(9% 88. 393. 996. 598. 197. 295.5 * Conpounds are nunbered according to Figure 2.
The yield was cal cul ated as a percentage of product/substrate based on

HPLC anal ysi s. Thbeotherr idngechaireaitd, prungatmdiedt fattwescide varfipad bywdidRilsd n al |
cases, the 15 chem cal shifts and the cou&l@iénggconstants of the protons on
@

t he doubl &yiagsigedin igh yiplds usipg|thespedifipbmg chems b(Table Bei ds (data not

shown). Figure 2 shows the in vitro inhibitory activity of selected fatty
aci ds against the yeast-to-nyceliumtransition of Candi da al bi cans,
i ncl utd ng Tabke Tt Yidddoftdiaa$-usaenead 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 frans 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 o,p-double

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

25 ,growth,l1 DSF and compound 2 (the #rams-isomer of DSF) showed an identical

inhibitory activity. Moreover, the other cis- and #rans-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).



20 of DSF (compounds 1 and 2), ARS (conpound 3), and conpounds produced
according to a process of the invention (cis conpounds 5 to 9). Contrary
to the previous reports that the transigonfiguration of the a, R-double
bond of ARS is essential for the inhibitory effect against C. albicans
filamentous 25 growmh,' 1 DSF and conmpound 2 (the trans-isoner of DSF)
showed an identical inhibitory activity. Mreover, the other cis- and
trans-isonmer paisigastitoanyrelinmatansizion dppdadd foybeaticetsarfydfonpepadgbniditgof 1, 6
and 12, 7&% 13, 8 and 14, 9 and 15) al so each é)gowed very simlar or

i dent i cal G B Solte commmapnds diselogd eroin haye upility, fosdhe contpg) | the fingal

transiti 0QiRRREA Hid SmbReN&S @%@ ans
t he corrpou}l s di's lose Fgr?ere'?iﬁ avoet{cﬁjtgslslﬁtgﬁc or Egbg%ﬁ%h&ft Ofgiteﬁ]m*‘ﬁngal
di sease. Eppmalclmm geevert ankl cantrolhnfetctlousrdlseasésamahdmmmhéﬁ‘edmfdnnbrmm of
alterngtlve pproaches to.prevent and contro] infectious, dis As the

et hal > of foe COMMAR S0 BLOCETICIOHER P BRI AL TSe Fr B BHCIBEN B8 { o

mut at e an Ll G JORAR [ ns and
other m C?gg%ﬁ;dr%ﬂﬁ%scng{)bfda&ggh uset lﬁ’ﬁ k"rto av%fnéoéou{ipgé ﬁéyﬁlttﬁ%vggvgﬂl %% nt of
~anti bi oti ther é&veimmmm .of lantibiptitirenistarive. yblhﬂmtmg)tlmyymm-mnmywdmm transition
provides such ﬁol_ém bi | Iltté 10 The fatty acids useful herein may be

i ncorporaPéq}’“ileTsfls apostPilir i nk, food additive, drink additive, dietary
suppl ement, neutraceutical or phar maceuti cal . The pharnmaceuti cal
conp05|t|ons provided by the invention conprise a fatty acid of the

i nveni®on and dhphattyreaseist u&c&llllyer@mcmpy diel mcorporatest intdree fgddardrkedoodal 15

d bl
CormOSL L1 % g AR R Rt PP ¢ ™

subcut aneously, intranuscularly, intravenously, or parenterally, for
exanpl e. The invention consists in the fore 0|n and al so envi sages
constructi ons dhe pharmaceutical compositions provide e 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 a,p-
unsaturated fatty acids listed in Figure 2. As shown in Scheme 1, cis-o,B-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,B-unsaturated fatty acids in the presence of 4 equivalent

NaOH.



20 which the follow ng gives exanples only. EXAMPLE | Schene 1 and Schene 2
set out bel ow were enployed to synthesize a, R- unsaturated fatty acids
listed in Figure 2. As shown in Schenmel4, cis-a,-unsaturated 25 fatty
aci ds were synthesi zed using the Favorsky rearrangenent of correspondi ng
1,3 di bronp-2-ones in alkaline solution at roomtenperature by nodifying a
previously reported nethod. 15'16 Conmmercially available fatty acids
(Si gma- Al drg¢hHemé/PA) were converted to correspondi ng nmet hyl ketones in the
presence of LiMe. Methyl ketones were reacted with brom de reagents to
produce 1, 3-di brono- 2-ones which were then 30 rearranged to produce
cis-a,(i-unsaturated fatty acids in the pregence of 4 equivalent NaOH 14
Scheme I OH R gy R,Cs R~ B]r R COON P R = CH3(CH2h- 20cH2

a%}%haﬂ;hg

(C
H3) 2¢H( CHA B e , r (bﬂﬁwokf-ﬁwédg,‘ild; (c)
Br2, HBr, H2O g2 h, -50%yiel (d) NaCH, H2D 6-8 h; (e) 1N HCO, >85%
yield. 5 Trans-a, f -unsaturated fatty acids were synthesized through

el imnation of g= ty ' I red by brom nating saturated fatty
R=cRI@IR 81! V @i encinens

aci ds, using potaSS|un1f rt- but e as a base in tert-butanol (Schenme 2).
The nethyl ester of ARS (3,7,11- trimethyl-2,6,10-dodecatrienoic acid) was
synt hesi zed as previously reportedl6 and then

In Scheme 1, (a) LiMe, CH;0CH3, 4 h; (b) H,0, ~90% yield; (c) Br;, HBr, H,0,
2 h, ~50% vield,; (d) NaOH, H,O, 6-8 h; (¢) IN HCI, >85% vield.

Trans-a,p-unsaturated fatty acids were synthesized through elimination of 2-
bromo fatty acids prepared by brominating saturated fatty acids, using potassium fert-
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 0
a bs c COOH
R/\)L on R/YH\ o T Y
Br
R=CHy(CHps (CHy, (CHj);CH(CH,)sCH;

In Scheme 2, (a) Brp;, 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



10 hydrolyzed to produce ARS. Schene 2 b, ¢ R~ COOH R = cH3(CH3) 3-10cH2 ,
(CH3)2CH(C 2) 2 In Schenme 2, (a) Br2, HBr, H2O, 2 h, -55%yield; (b)
KOBu""t, tert-BuOH, 3 h; 15 (c) IN HC1S >90% yield. Referring to Figure 2,
conpounds 1 and 5-9 were synthesized according to Scheme 1, conpounds 2
and 11-15 were synthesized according to Schene 2, conpound 3 was

synt hesi zed as previously reported 16, and the others were obtained

commer ci alftoyn Bigrha-didrBihg S dhilahe syiSheticAbompiends ywerh athrracteoizpd byd$ wer e
characteri gyb};fﬁml\"\ﬁf 13C NVR, and nass spectroscopy. EXAMPLE 2 5 An in
vitro bio apd MAEY TRSFYOSSEPY-vi ty of the fatty acids of Figure 2
agai nst C. al bicans yeast-to-nyceliumtransition was carried out. C

al bi cans strain CAl4 (ATCC MYA-684) was incubated at 28 C for 24 h with
shaki ng i EXAMRIdO2e salts (GS) nmedium (5 g of glucose, 0.26 g of

Na2HPO4. 12H20, ,10.0. 66 g. of KH2POA,. Q. 88 g af. . TH20, Q.3 of NHACL,
16 g of biotin“Pef? |"1§’t‘{r 850“55&&&%%&@30% hefivisy BT Ao pelds © ifﬁ%‘.“e | the
C. al bi ca@.gaiﬁﬁld.%zafmg@sg-tb%ﬁc_eﬁmﬁ%&iﬁwwa& baified ofnese conditions. The
yeast cells were washed three tinmes with GS nedi um before use and then were

15 dispersed in GS nediumto give a solution with a final OD600 of 1.0. The

Lo oorRONnAS ol lar AT LA S Ao Gt o B St
?I bi g aRs sﬁdﬂ(u?] fifa ighucdSe Wallsl (GB)chédii’ @ @bllkAkosd]10EHg &TN4,APERabedoat 37 C
or ours .
10 0.66 g of KH,POq, 0.88 g of MgS04-7H,0, 0.33 g of NH4CI, 16 pg of biotin per litre)

supplemented with 0.1 mg/ml 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 ODgy 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 pl 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 (ICqg) relative to control.

25
Compounds with useful yeast-to-mycelium inhibitory activity were compounds

1,2,5to 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 I mM, as shown in Figure 3b (the bar indicates 30 um).



20 The percentages of yeast cells and germtubes (filanmentous form were
determ ned m croscopically by counting about 300 cells fromthree
replicates. |Inhibitory activity was débi ned as the nole concentration that
gave a mnimum of 90% inhibition (1C90) relative to control. 25 Conpounds
W th useful yeast-to-myceliuminhibitory activity were conpounds 1, 2, 5
to 8 and 11 to 14 as shown in Figure 2, EXAMPLE 3 30 Conpound 1 was not
observed to havestartersulturegiie c/bigansysirainy CAH wagpispared by gnowiag the fungus

concentr atj o@S:. shewn in Figure.3h (the bar indicates, 30 m.
16 ot ar £ Ty ehpeBecdie T £ BincS kel i o el e B R marPYSE o FPRg 1 he
fungus  alcuBurevistdelmdrwitiihe s¢@8 fiegh madiai W&Hiowmiﬂl@umbﬁkﬁieﬁt_ éfesSyeast cell
nor phol ogy. The culture was diluted with the same fresh nediumw th or

wi t hout suswbated at a bighpeamperire (Hcithavkieh Rromotes Ypasttermpygelinny eonyersion) whi ch

pr onot gs -L0-ACcel i V- i Fi : t £ 1 ndi cat 30

pm shgws Xﬁ‘f@g‘% 3\%\,1' t(ﬁl}é‘ngggI ﬁ@uc%{;égo@ ﬁjr?glr}gg&s (}}ﬁgu{vﬁ}élﬁ%ng}(’g% 8@ st B%?o(ilélltﬁelscans
cell's for megorgigr of Culdhicamy tdik fobded genaf tuBSFin \Wieab&bce adADSF ovhefeasO [ M
DSF to the culture of C.__al bicans conp| etely abolished yeast to- mnycelium

transiti ofd¢iIPROfSO3bYL DRE todke cubiereeet: Cobirens completely pbolishedarsastidor ced
even m?%ﬁ%ﬂQﬁﬁﬁﬂgﬁﬁﬂg\%}t%ﬁf ontﬁﬁlt%ae%‘gt %@w@algtné]eillﬁ s asSX&;c'éﬁte'vgn DSF

was 10 indistinguis € natura on of germ tube
f or mat i onwheheD8Bovencertsationb eas sinoeasedefiprivedl mivbhodThe ndyathetic t DSF pwasent

inventjon.and, indicates severa ssihle nodificatjons byt it will be
appr eié’ at é"gﬂm}’gﬂﬁ eé‘[l’i?lltﬁ%ﬁatﬂ?i P% n éiﬁ'&‘blflﬂ%?%%?rﬂ’e?‘ ¢EBIMRNeR i ons can be
made wi t hout departing fromthe scope of the
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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expression: roles of nuclear hornone 5 receptors. Endocrine reviews 2002,
23, 443-463 20 WHAT WE CLAIMIS: | Use of at |east one optionally
substituted Cs to C15 fatty acid or a salt, ester or am de thereof

cont ai ni nd8onWeinbregetobl & budél \ibe fainesaid decttbatk ecoptrald in sthat mevaldrete

a, p-position in,the nyfacture of a f l,lation for inhibiting or

ret ar di ng tthygﬁgtﬁpﬁ$¥€%%¥TWﬂf##ﬁﬂ%?9%@3"ﬁ an organi sm having a
yeast-to-nycelium dinmorphic life cycle. 2. Use of at |east one optionally
substituted to C15 fatpy acid or a salt, ester or 10 am de thereof
cont ai ni nd9onChiasgel. 3o Jb Baletsittreghletien of gone eapressien:yoled of suclearthosmone

a, p-position | facture o rnul at.i on for treating or preventing
an in?ectionh%§&§%'g?%%ﬁ??ﬁ?ﬁgvf%@ﬁ%agéggf&@o-nyceliunldinDrphic life
cycle. 3. A use of claiml or 2 wherein the organismis selected fromthe
group 15 conprising Aspergillus fum gatus, Aureobasidi um pullul ans,

Benjam niella poitrasii, Blastonyces dermatitidis, Ceratocystis ulm,
Debaryonyces hansenii, Hi stoplasnma capsul atum Paracocci di oi des
brasiliensis, Phaeococcomyces exophiale, Sporothrix schenckii, Ustilago

maydis, Yarro-Wa lipolytica and organisns of the Candida genus. 20 4. A
use of claiml or 2 wherein the organismis Candi da al bi cans.



5. A use of any one of clains | to 4 wherein the fatty acid is a Cg to C13
fatty acid. 25 6. A use of any one of clains 1 to 4 wherein the fatty acid
is a C1l2 fatty acid. 7. A use of any 8fhe of the preceding clains wherein
the fatty acid is substituted. 8. A use of claim7 wherein the substituent
conprises a branched al kyl group. 30 21 9. A use of claim7 wherein the
substituent conprises an al kyl group selected from the group conprising
met hyl , etWHAT WBEGLAINMUSyYl , and pentyl, and isonmeric fornms thereof. 5
10. A use of any one of clains 1 to 4 wherein the fatty acid is selected
fromthe group consisting of: (CH3)2CH CJ-lZ)?CJ—lzCJ—lCOO—l

CH3( CH2) 4@H=CHOeXf al QeaSiHH (iR &I Shiatidrs C GRS, ester or
CH3( CH2) 9CH=CHCOOH, and = CH3('CH2) 11 CH:CH 11. A use of “any one of

claims 1 to 10amhde tiereof wgntﬂmmg/m@kflQmel@uhletbcmdswlﬂmmyhadpuble1bzmdAs @se of

any ong of cla h aci fatty aci. 13. A
don of Sany onotro-ifeSiubl AR Sl Ol B b YoRfldtce® B iiPupE g e B sos o
20 food, drinkghd pesit-adhytélin tehhbifibn Adnt bip@nistl BAVAAY aS{RRl-@mpEelium
nutraceutical or phar maceutical . 14. A nethod of |nh| biting or retarding

t he yeast -t o- mf#Beiphin life §¥de+ i on of an organi sm having a yeast-to-nycel i um
dinorphic life cycle conprising 25 admnistering to a subject at |east one
optional | y substituted C$ to C15 fatty acid

2. Use of at least one optionally substituted Cg to C;s fatty acid or a salt, ester or

10 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.

3. A use of claim 1 or 2 wherein the organism is selected from the group

15 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.

20
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 C,5 fatty acid.
25 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.

30



or a salt, ester or am de thereof containing only one double bond wherein
the double bond is at the a, 3-position. 15. A nethod treating or
preventing an infection by an organi snthaving a yeast-to- 30 mycelium

di norphic life cycle conprising adm nistering to a subject at |east one
optionally substituted Cg to C15 fatty acid or a salt, ester or am de

t hereof containing only one doubl e bond wherein the double bond is at the
a, p- posi t Pon. 2\2usb6)f chimet wherenf the babstitubAt amprisewvre aliiy hgriohp selegfadifiom i s

sel ected from r ou r| Si ergillu at us,, Aur.eobasi di um
pul | ul ans, Benj Y| ‘g’én 3& A%?]aé’??ﬁw’cggtygeﬂ%at’?‘widlag AP DCeyst i s
ulm, Debaryorrymtﬁé}%@m I, 5 H| st opI asma capsul atum Paracocci di oi des

brasiliensis, Phaeococconyces exophi al e, Sporothrix schenckii, Ustilago
maydis, Yarrow a |ipolytica and organi sms of the Candi da genus. 17. A

et s of 161 BB o RE L Faf’ 150 BB bk A L P Wghl, 5

fatty aC|d 1 Jensikeeh sf any one of clains 14 to 17 wherein the fatty
acid is a Cl12 at y acid.” 15 20. A nethod of any one of clains 14 to 19
wherein the fatty acid is substituted 21. A nethod of claim 20 wherein the

substi tuent conpr .group. 20 22. A nethod of claim20
wherein the subst @ﬁi’n@@ r?%rl ses an al’kyl group selected fromthe group
conpri sing met hyICHg(Umy4C}p4(z}m00}nutyl and pentyl, and isoneric forns
thereof. 23. A nethod of any one of claims 14 to 17 wherein the fatty acid
i s sel@cted fromCHs(CH;)sCH=CHCOOH;

CH3(CH;);CH=CHCOOH;

CH;(CH;)yCH=CHCOOH; and

CH;3(CH3),,CH=CHCOOH.
15 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
20 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

25 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 o,p-position.

15. A method treating or preventing an infection by an organism having a yeast-to-
30 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.



25 the group consisting of: (CH3)2CH(CH2) 7C H=CHCOOH;, CH3( CH2) 4CH=CHCOOH;
CH3( CH2) 6CH=CHCOOH; 30 CH3( CH2) 8CH=CHCOOH; = CH3( CH2) 9CH=CHCOOH; and

CH3( CH2) 11CH=CHCOCH. 23 24. A nethod ofpany one of clains 14 to 23 wherein
the fatty acid is a trans fatty acid. 5 25. A nmethod of any one of clains
14 to 23 wherein the fatty acid is a cis fatty acid. 26. A fornulation for
inhibiting or retarding the yeast-to-nyceliumtransition of an organism
having a yeast-to-nyceliumdinorphic Iife cycle conprising at |east one
optionally substituted to Cl5 fatty acid or a salt, ester or am de
thereof 186contapsthed rilginmphd oadébwhermﬂhemeﬁnm& spleciRsLFpm hergows at
the a, 1i- posit r g Il on by
an organi sm havi nB“g‘Zé ﬁg{e%z?ﬂd} %}ng%bt&; 'legga“g?l&lgﬁl ? ¥§%}1§3I g 8@1%‘% ng at
| east one opti poatdsy, Blidsimyiest Mmaﬁgdztspcﬁbaocﬁ:mﬁ Mrrﬂ,CDéiba)j;orﬁyc%alhhnseaﬁI er or
am de thereof contajning only one doubl e _1_5 bond wherein the double bond
is at the a, J 'ffaglﬂf%nca@s atyns FHAcaciadnid @'r brpsifignsiss  HPagoroGREnErs t he
organismis selg c p S ) .ga ,

Aur eobasi di um pu ﬁ}&ﬂans ggﬂ?‘a%‘@%@fa a(mg{?l ra (ﬁ gf"gjé’ué‘” IéJ gmcg bit?
dermatitidis, Ggaatsmsyﬂ’tthescmmag@mbaryorryces hansenl i, 20 Hi st opl asma
capsul atum Paracocci di oi des brasiliensis, Phaeococconyces exophial e,

Sporothrix schenckii, Ustilago nmaydis, Yarrow a |ipolytica and organisns
of the Candi da A98R#Sd of claim 14 or 15 wherein the organism is Candida albicans.
10

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.
15
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 alky! group.

20 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

25 the group consisting of:

(CH;),CH(CH,);CH=CHCOOH;
CH;(CH,):CH=CHCOOH;
CH3(CH)¢CH=CHCOOH;

30 CH;(CHy)sCH=CHCOOH:;
CHi(CH,)yCH=CHCOOH; and
CH;(CH,),,CH=CHCOOH.



29. A formulation of claim26 or 27 wherein the organismis Candi da

al bicans. 25 30. A fornulation of any one of clains 26 to 29 wherein the
fatty acid is a Cg to C13 fatty acid.231. A fornulation of any one of
clainms 26 to 29 wherein the fatty acid is a Cl2 fatty 30 acid. 32. A
formul ati on of any one of clains 26 to 31 wherein the fatty acid is
substituted. 24 33. A fornulation of claim32 wherein the substituent
conprises a branched al kyl group 5 34. A formulation of claim 32 wherein

the subst bluenty R Sy hedlcrind 948 25 Ghaghels HRTMES, J1008 o

conprising me et hyl sonerlc or s

t hereof . 35. Aatidrnul ati on of any one of clains 26 to 29 wherein the fatty
acid is selected 10 fromthe group consisting of: (CH3)2CH CH2) 7CH=CHCOOH;
CHB(CHZ) 4CH=CHCOOH;  CH3( CH2) 6CH=CHCOOH; 15 CH3( CH2) 8 CH=CHCOOH;

of cI al msgg’: %\Aﬁg?g?% ahségz;%%'% @r an@' 5(.338%}9%?% Eﬁg 3 ) a% o/rA\\e

formul ation of any one of clainms 26 to 35 wherein the fatty acid is a cis
fatty aci (d) A formulation for inhibiting or retarding the yeast-to-mycelium transition of 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

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

27. A formulation treating or preventing an infection by an organism having a yeast-
to-mycelium dimorphic life cycle comprising at least one optionally substituted
Cs to Cs fatty acid or a salt, ester or amide thereof containing only one double

15 bond wherein the double bond is at the a,B-position.

28. A formulation of claim 26 or 27 wherein the organism is selected from the group
comprising Aspergillus fumigatus, Aureobasidium pullulans, Benjaminiella
poitrasii, Blastomyces dermatitidis, Ceratocystis ulmi, Debaryomyces hansenil,

20 Histoplasma capsulatum, Paracoccidioides brasiliensis, Phaeococcomyces
exophiale, Sporothrix schenckii, Ustilago maydis, Yarrowia lipolytica and

organisms of the Candida genus.

29. A formulation of claim 26 or 27 wherein the organism is Candida albicans.
25
30. A formulation of any one of claims 26 to 29 wherein the fatty acid is a Cg to Cy3
fatty acid.
31. A formulation of any one of claims 26 to 29 wherein the fatty acid is a C,, fatty
30 acid.

32. A formulation of any one of claims 26 to 31 wherein the fatty acid is substituted.



25 38. A formulation of any one of clains 26 to 37 which conprises a food,
drink, food additive, drink additive, dietary supplenent, nutraceutical or
phar maceutical conposition. 39. A proééss for producing a cis
a,o-unsaturated fatty acid of the fornmula R~ 30 CH=CH COOH conpri si ng
reacting a conpound of Formula I: 25 (1) wth: (1) NaOH followed by 5 (2)
an acid, wherein Ris an optionally substituted al kyl group and X and Y are
i ndependently sel ected fromthe group conprising Cl and Br. 40. A process

of claim n sub ti ted CH2)3 loCHR2- . or

( CH3) 2CH( ér%z %%Hﬁt@ ip lal% pt oc rem g* 55“?’?13%‘9‘:08}9“&%5 ﬂﬁ%ﬁ%ﬁ%g
substituted. 4%roup.process of claim 41 V\/nerel n the substituent conprises a
branched al kyl group. 43. A process of claim4l wherein the substituent
conprises an aIkyI group selected fromthe group conprising nmethyl, ethyl,
propyl 5 I 1280 ' r e : P ss of
any one o?hcl ai m; ﬁzﬂ&ﬁ %f \%Eg[rl g?nagéﬂg%n%lgu Sﬁtpap C%%liﬁr%gs(?é alkéd ér&%rgt ed

wi th about O. 5,sel&cted£ froih tl'xé,gr(ﬁlpoa‘onﬁ)rlsmg methel ety @ropyl Sbutdl, pidpastgl, ahd any
one of clains 39 to, 44 Efeln a conpound of fornmula (1) is reacted with
NaOH for about 1¥pmgricformsthereol 5 6 7 8 or 9 hours. 25

35. A formulation of any one of claims 26 to 29 wherein the fatty acid is selected

10 from the group consisting of:

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

15 CH3(CH,)sCH=CHCOOH;
CH3(CH,)sCH=CHCOOH; and
CH3(CH,);;CH=CHCOOH.

36. A formulation of any one of claims 26 to 35 wherein the fatty acid is a trans

20 fatty acid.

37. A formulation of any one of claims 26 to 35 wherein the fatty acid is a cis fatty

acid.

25 38. A formulation of any one of claims 26 to 37 which comprises a food, drink, food
additive, drink additive, dietary supplement, nutraceutical or pharmaceutical

composition.

39. A process for producing a cis «,p-unsaturated fatty acid of the formula R-
30 CH=CH-COOH comprising reacting a compound of Formula I:



26 46. A process of any one of clains 39 to 43 wherein a conmpound of
formula (1) is reacted with NaCH for about 6 to about 8 hours. 47. A
process of anyone of clainms 39 to 46 wWA&rein the acid conprises about 0.5,
1, 5 1.5 0or 2 NHCL. 48. A process of any one of clains 39 to 43 wherein a
conpound of forrmula (1) is reacted with 4 equival ent NaOH and H20O for
about 4 to about 8 hours followed by IN HCI. 10 49. A process of any one
of clains 39 to 48 carried out at about 20 to 30 degrees C. 50. Acis

a, 13-unsaturated fatty acid mheh(produced by a process as clained in any
one of clains 39 to 49. 15 51. /s or trans 1 1-nethyl-2-dodecenoic acid.
52. A pharnmaceutical conpositionj conprising cis or trans

11- et hyl - 2- dodecenoi ¢ acid and a pharnmaceutically acceptable carrier. 20
53. A pharnaceutical conpogiti npri sj j$ or trans fatty acid
selected from the group c : CHCOOH, 25

CH3( CH2) 9CH=CHCOOH; and

ically acceptable carrier.

CH3( CH2) 11CH=CHCOCH 30 and a pharnac

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

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

40. A process of claim 39 wherein R is optionally substituted
10 CH3(CH2)3.10CHz- or (CH3CH(CH3),.9CH;-.

41. A process of claim 39 or 40 wherein R is substituted.

42. A process of claim 41 wherein the substituent comprises a branched alkyl group.
15
43. A process of claim 41 wherein the substituent comprises an alkyl group selected
from the group comprising methyl, ethyl, propyl, butyl, and pentyl, and isomeric
forms thereof.
20 44, A process of any one of claims 39 to 43 wherein a compound of formula (I) is

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

45. A process of any one of claims 39 to 44 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.
25
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46.

47.

48.

49.

50.

51.

52.

53.

A process of any one of claims 39 to 43 wherein a compound of formula (I} is

reacted with NaOH for about 6 to about § hours.

A process of anyone of claims 39 to 46 wherein the acid comprises about 0.5, 1,
1.5 or 2 N HCI.

A process of any one of claims 39 to 43 wherein a compound of formula (I) is
reacted with 4 equivalent NaOH and H,O for about 4 to about 8 hours followed
by 1IN HCI.

A process of any one of claims 39 to 48 carried out at about 20 to 30 degrees C.

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

one of claims 39 to 49.

cis or trans 11-methyl-2-dodecenoic acid.

A pharmaceutical composition comprising cis or frans 11-methyl-2-dodecenoic

acid and a pharmaceutically acceptable carrier.

A pharmaceutical composition comprising a cis or trans fatty acid selected from

the group comprising:

CH3(CH,)sCH=CHCOOH;
CH;(CH,)sCH=CHCOOH;
CH3(CH,)sCH=CHCOOH;
CH;(CH,)yCH=CHCOOH; and
CH;(CH,);;CH=CHCOOH

and a pharmaceutically acceptable carrier.



