REGULATORS OF BACTERI AL SI GNALLI NG PATHWAYS FI ELD OF
THE | NVENTI ON The present invention relates to novel
waeyoshetsus net hods, to the products of such nopel/AU2005/000881
nmet hods, and to uses of these products. In particular,
the present invention provides nmethods for the
decar boxyl ati on of substituted or unsubstitutcd
di brom nat ed 4- oxoal kanoi e acids and relates to the
products of such a nethod. The present invention also
relates to novel conpounds. BACKGROUND COF THE
| NVENTI ON The fam |y Bonnenai soni aceae is w dely
di stributed in both tropical ,and tenperate waters and
flourishes in areas containing high concent rati ons of
“herbi vores. The nenbers of this fam |l ﬁ'& a JOSls
DX i sea, MERULATARSIQH BASTFAIAL SIGRARUAG BATHERY
- general ly unpal atabl e to herbivores and it. has been
SHIELD OMIHEINVENTIIN t he nore cosnopol i tan genera
(Del i sea, Asparagopsis, and Bonnenmi sonia) as well as

UhG &SR %ﬁ&ﬁu\bﬁ réedsQb H«%ﬁsyﬁlﬁ&ﬁﬁfmm{d@ b e b@aﬁc@&mﬁ& RBY €
phases faor Asparag el_égSl S, Bonnenai sonj

( (Péiheds e F‘g‘f‘%* ol threnradoes; H“&‘CP'éé PESTee rfwn“Pﬁ Riepigs methods
5 gfoekMe Bedamoxyidtion of subAitnedd ﬁﬁsuﬁ:flmpai diergminsted Foestugénatd and

CE5S e o o fih S mbuity, B AAAER e b B o
valngoide. pol yhal ogenat ed conpounds; t he genera,
Bonncrmai sonea, Delisea and Ptilonia, on the other
hBAGKGROUND ©FTEHE geVERTIONA ni ng conpounds with C7 and
C9 conposition. These include finbrohdes,

p?fé@@lh g%@ﬂ‘&goﬂac&g t&Riadsy MREBueN R BEGIPRNGRd temperate waters
oacet al dchydcs, _ hal oacet ones, hal obut engnes

10 handdipupthrein gias Joafaimineyabicencspiaigns %&F*B%X&fﬁw The mgmbeys of this
Peiniiy ah QgQRske Delisea, Prilonia, Leptophyllis, Bonnemaisonia) are gener ally

unpalatable to herbivores and it has been shown that three of the more cosmopolitan genera
(Dcllsea Asparagopsis, and Bon.ncmanonm) as well as the respective alternate
hetcromorphlc tetrasporophyte phascs for Asparagopsis, and Bonnemaisonia (Falkenbergia
15  and Trailliella respectively) inhibit growth in vitro in a number of pathogens. These genera
producc a rich varieﬁy of halogen containing compounds. For example Asparagopsis
produces small, volatile polyhalogenated compounds; the genera, Bonncmaisonea, Delisea
and Ptilonia, on the other hand, produce halogen containing compounds with C7 and C9
composition. These include fimbrolides, polyhalogenated 1-octen-3-ones, halomcthanes,

20  haloscetaldehydcs, haloacetones, halubutenones, haloacctic aud haloacrylic acids.
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Halobutenones Haloacrylic acids Polyhalogenated
1-octen-3onas

These compounds posscss potent antimicrobial activity and act as antifccdants in nature. The

small volatile compounds e.g. halomethanes, haloacetaldehydes and haloacctones are



1- oct en- 3opbs These conpounds possess potent
antimcrobial activity and act a antifccdants in

woad0anez3e4The smal | vol atil e conpounds e. g. PCT/AU2005/000881
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hal onet hanes, hal oacet al dehydes and hal oaectoti es
aregeneral ly toxic and hence are not suitable for any
potential antinmncrobial applications. The _

hal obut enoncs, pol yhal ogenated | -octene-3-0 pe and the
hal oacrylic acids, un the other hand, have the
potential to act as antibiotics thensel ves. W have

-been engaged in the devel opnent of novel

antimcrobials fromthe related red nmari ne al ga
Del i sea pul chra (see WO 96/ 29892 and WO 99/53915 the
di scl gsures of which are incorporated herein, i
BT P BynEhepiis B SHGME Y oo FProH SeUtiQbRbplf g The
V\BzﬂdmLMﬁoxha\pelydﬂ@hﬂ@Eldoc&nﬁeamé marthevhil@bryld £idd Sonahe other hand,
t ene, substituted al kanones of
avc%r%oﬁltla?% {T‘Eﬁm}i\u slhem\\.l\ﬁer ein R, R and R3 whi ch
na be the sane ur dlfferent are |nd endent |
Eé'tltl?et&elf T,n(gi:ﬁoplm tﬁ%lﬂ(‘d@l@hmenépmel agymig lalxérloR]éPﬁ/qeldted red
ahiﬁﬁﬁbydlga Rliyda purhrgl(ak by gslmnb mﬂywo %aGyH15, A yisﬂds)ﬁrcs of which
ls%m% lidtﬁg Lergug%(n %ﬁQ%ﬁ%& nS{Ci‘OSS rcﬁf‘relg:e)ogs Hlbs(l)lllf‘se otf s, work we
h bvedovelpohsieactipn whigh rﬂeléhavmﬂeo'rof baﬂem@hné@e@lldahqud alkanoncs of
hKﬁ&Qthhh&h Rigdr ophobi ¢ or fluorophilic and X is a
hal ogen. Hal onethylene al kanones are anal ogues. of the
nat ur al hal obut enones wher et he fial ogen group al pha to
the carbonyl has been repl afjed f an al kyl group.
Furt her nore hal onet hyl en : can al so be
consi dered as potential anal oques ‘0f the natura
hal ogcnatcd 1-octen-3-ones whé&ee the di hal ontt hyl cne
end group present in the natugal conpounds has been
repl aced by a halonethylene group and the bromine atom

w%g;amt 0 4.n ed &? rwl[)] Eme ge Y?le Pam@%% dx?l%l%gl Elr% erxd%gc%g«,nay sclcc;tcd from

H, halogen, .ﬂkyl alkoxy, alkenyl, alkynyl, aryl, arylalkyl, carboxyl, acyl, acyloxy,

acylamino, formyl and cyaho whether unsubstituted or substituted, optionally intcrrupted by
one or more hetero atoms, straight chain or branched chain, hydrophilic, hydrophobic or

fluorophilic and X is a halogen,

Halomethylene alkunones are analogues of the natural halobutenones where the halogcrx' ‘
group alpha to the carbonyl has been replaced by an alkyl group. Furthermore halomethylenc
alkanones can also be considered as potential anélo zues of the natural halogénated
I-octen-3-ones where the dihalomethylene end group present in the natucal compounds has
been replaced by a halomethylene group and the bromine atom alpha to the carbonyl group

has been replaced by an alkyl group.

In spite of their potent biological activity, very fcw compounds related to the parent structure
of halobutenoncs, halogcnated 1-octen-3-ones and haloacrylic acids have been reported in the
literature. In particular, information regarding the brominated analdgues of these compounds
is rather scarce; the marine natural products are predominantly brominated. The bulk of the

very few examples of the bromomethylene alkanonc that have been reported in the literature
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conpounds related to the parent structure of
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haJoacrylic aci ds have been reported in the

literature. In particular, information regarding t he
brom pat ed anal ogues of these conpounds is rather

scai ce; the marine natural products are predoni nantly
broom natcd. The bul k of the very few exanples of the

br omonet hyl ene al kanone that have been reported in the
literaturecontain a hydroxybcnzyl substituent, and the
antimcrobial activity of these conpounds has not been

i nvestigated. International Patera Publication Nos. WO -
01/ 043739, WO 02/047681 and WO 02/102370Q di scl ose the

 geanEint hsdaxsongil aubettogng epd;thy apfmETED iRl RS viY SstfTaEPemds has

tmt%@tlﬁwtgufee may potentially have anti bacteri al
properties. However, these publications do not
dhﬁe%{;}a?%ﬁal Bﬁ%lh 2808581, R{o@ R@b'o%dﬁ@ SROGO/RAN Qr?d W@ﬂmmwo
, exenp one or nbers having t
gindesg |th°$@vq9@ ﬁ%@rmf HDWHQJII ang qhat c;a@pffuafls f higprugtuge mﬂy

" APGERially RRE Bnibiid}AL prfcriRk CRSRveR tlﬁ%‘]ﬁ.lb@daumtdb @6k disclose

suitable for.the synthesis o analo ues. The f
s PR DD PorHe k. ROhE RSO ar T PEsor v molElh
nhghiidg telgeBeryll straetinde bf formla Bact i on of acetyl enic

ketones. This reaction, however, requires the use of a

hiaQlplr s WERE hivME, tl%@iqa&t' af r@*leﬂﬁr@(,ﬂ@alenc&hod suitable for the synthesis of

-ni trobenzal dehyde thus lim¢tin S of th
' P&‘&E‘tﬁ“@ﬁg‘tﬁhl {r tef‘a" PReg TIPSR °f thsfrge Rya? “aéyw@rﬁw‘aﬂg?ﬂu

S Bbﬂtstmuﬁxadrcmnbmfmnaylbryt ednes| Raqroaeisn, hdwever, requires the use of a
lciie.al . e as..ke :
et R LSRR . £ SRR ERAP P Bt e e s
ofedhlallnomlyl tethe psthesinof frys\wesag@fnlastl@énxl sybstitaied shipiemsthylanet he
agtdhesrct iyl and the allylic alkyl group present in
the halonelhylene al kanoncs .should be able to e

lﬂ’lt nﬁgmf E’Iyli]c%g LN allésscgrg?eb&/msl&e%& Ecng' &&Sl?ed[a%g in tﬁc preparation of
ha 0g cna 1“on an a ns.
turthcr analogues of halobutenones and halogenated 1-octen-3-ones as the acetyl methyl and
the allylic alkyl group present in the halomethylene alkanoncs should be able to be further

functionalised by standard (ree radical halogenation and oxidation reactions.

We have found conditions that, surprisingly, enable the synthesis of ha]bmcthy]cnc alkanones
via the decarboxylation of 2,3-dihalo-4-oxoalkanoic acids under mild basic conditions. This

method is particularly uscful in the synthesis of bromethylene alkanoncs.
. SUMMARY OF THE INVENTION

Accordingly, in a first aspect, the present invention provides a method for the preparation of a

compound of formula II



We have found conditions that, surprisingly, enable
the synthesis of hal onet hyl ene al kanones via the

walewanexy| ati on of 2, 3-di hal o- 4- oxoal kanoi ¢ apCTI&U2005/000881

under mld basic conditions. This nmethod is
particularly useful in the synthesis of bronel hyl ene
al kanoncs. SUMVARY OF THE | NVENTI ON Accordingly, in a

~first aspect, the present invention provides a nethod

for the preparation of a conmpound of forrula Ilwherein
Ri, Rand R . which may be the sane or different, are

i ndependently sel ected from'H, hal ogen, al kyl, al koxy,
al kcayl, al kynyl, aryl, arylal kyl, carboxyl, acyl,

acyl oxy, acylanmi no, fornyl and cyapo whet her
unsubstituted or substituted, optionally interrupted:
by one or nore hetero atonsy stifdi ght chain or
branched chain, hydrophili ophobi c or
fluorophilic and X i s a Ré&l og#n; the method conpri sing
decar box. yl ating a conpound of,fornmula |I wherein R, R
, Rand X are as defined above, and wherein the

decar boxyl ation is carried oufl in the presence of a
mld base, optionally in the presence of a solvent. In
awbeacio Rg, RasipeR{. which enap bede nimeion diliatenio are rrdopdndensly sclected from

' Cp'lTpa %grq aﬁc?l JIQEJQJ%IECIJH alﬂ&rg'g gﬁ? gpk)a)ﬂﬂ}l Q 5%11 Ilg}q acyloxy
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accor rst aspect rese nt
| ARYEVRIRG FPrmylfnd CYaRp phethes pasubstitteder pﬂhe@elml optigralhy ingrrupted by

P bVdr e ra:teﬂemm slﬁi‘ighu 8RinQr biah@icg apRORyIELflict BiRarcprR
ect &Xﬂe ﬂ - scientific and/ or biologica
It X

oﬁanth aspect, the present invention
provides a compound of formula Ilwherein Ri, R and R3

thgtmictied peryprivins Wprarboayliing a ceppoupd effprmuly lo

'|ndependently sel ected fromH, hal ogen, aikyl, aikoxy,

al kenyl, al kynyl, aryl, arylalRyl, carboxyl, acyl,

acyl oxy, acyl aniino, foi ng cyaao whet her
unsubstituted or substiRfte ©OOHal |y interrupted

by »
| I

wherein Ry, Ro, R; and X are as defined ab_o_vc. and

wherein the decarbox ylation is carried out in the presence of a mild base, optionally in the

presencc of a solveat.

In a second aspect, the present invention provides a compound of formula II produced by the

method according to the first aspect of the present invention. -

In a third aspect, the present invention provides a method of use of the compound of the

second aspect in a medical, scientific and/or biological application.

In a fourth aspect, the present invention provides a compound of formula 11



one or nore hetero atons, straight chain or branched
chai n, hydrophilic, hydrophobic or fluorophilic and X
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‘Figure 5 shows the effecBfof

.SBPtﬁFoPﬁﬁFﬁEf‘H?N&%TUE HEY

1 shows the results of a beta- galact05|dase assay of
the prior art conpound 3-

(br ononet hyl ene) - 2- but anone(80). Figure 2 shows the
results of a beta-gal actosi dase assay of

2- {bronmontt hyl cnc) - 3- pcnt anonc (123). Flgure 3 shoms a
graph depicting the effect. of

3- (broni ontt hyl cne) 2- héxanonc (122) on the growt h of
St aphyl ococcus aureus. The absorbance is proportional
to the nunber of bacteria. Figgure 4 shows a graph

depi cting the effect of 2-(bronmoncthyl cnc)- 3-pcntanonc
(123) o the growth of StapHy! oc§€cus aureus. The
absorbance i s proportional )Punber of bacteri a.

3- (br ononet hyl cne) - 2- hecaponep§ 122) and

2- (br ononet hyl ene) - 3- pent anone (123) .agai nst

attachment of Pseudonunas aer #lgi nosa (PAO DO) Figure

6 shows the effect of 3-(brononethyl ene)-2-heptanone

( Whekgin R8-R; bndRrp vdiidhyniay ihe Yhe Barhroocaliftammt, (ied@lepandently selected from

2n(|tz.wg£m QB DG/ Alree)nyﬁdnpﬁgﬁmn G (J@km&ﬁ H@Ayln acyloxy,

bi o]l um nestence "acti vi t bri-o"harve '
agggu?m}gr @gp@ agd mhqﬁﬁémgptrsg@fcd@f substitut opnonally interrupted by

2or{clak eicORREYIR) @)aight P@itorbrmRed {nhd3hydapdilic, hydrophobic or

¥§m0%qg k:ylg&) - 2-tridecanone (conpound 124) on
& of ﬁ yronmonas canuris. Figure 8 shows

he effect of 2~ (bronDnethéIene) 3- pent anone (123) and
E€anone (conpound 124) on

the attachnent of f'orphyrononas '

Figure 1 shows the results of a beta-galactosidase assay of the prior art compound 3.

(bromomethylene)-2-butanone (80).

Figure 2 shows the results of a beta-galactosidase assay of 2-(bromométhylcnc)—S-pcntanonc
(123). ' '

Figure 3 shows a graph depicting the effect of 3-(bromomethylenc)2-hexanone (122) on the

growth of Staphylococcus aureus. The absorbance is proportional to the number of bacteria.

Figure 4 shows a graph depicting the cffect of 2-(bromomcthylene)-3-pentanone (123) on the

growth of Staphylococcus aureus. The absorbance is proportional to the number of bacteria.

Figure 5 shows the effect of 3-(bromomethylcne)-2-hexan6ne (122) and
2-(bromomethylene)-3-pentanone (123) against attachment of Pseudomonas ueruginvsa
~(PAO1 DO)

Figure 6 shows the effect of 3-(bromomethylene)-2-heptanone (101),
3-(bromomcthylenc)-2-hexanonc (122) and 2- -(bromomethylcne)-3- pemzmone (123) on the

bioluminescence activity in Vibrio harveyi Al-2 assay.



canoris. Figure 9 shows the effect of
2- (br ononet hyl ene) - 3-peii tanonc (123) on the growt h of

wosmadmspias aer ugi nosa. Figure 10 shows the epdBaU2008/000881
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2- (br omonet hyl epe) - 3- peni anonc (123) on the attachnent
of Pseudonobnas aerugi nosa. DETAI LED DESCRI PTI ON-OF THE
INVENTION In a first aspect, the present invention
provides a nethod for the preparation o a conpound of

formula Il wherein R, Rand R, which may be the sane

or different, arc independently selected fromH,

hal ogen, al kyl, al koxy, al kcnyl, al kynyl, aryl,

aryl al kyl, carboxyl, acyl, acyloxy, acylanino, fornyl

and cyano whether unsubstitutgd or substituted,

optionally interrupted by one or nore hetero atons,

skigaiegrshowsthe ¢ffegr of Br(broniomdthylhee)-A-pemgrgnod Adland |

hy. @ermém,@marz frlB QR ORI oG 4y6ni B BolhB Bpﬁcﬁfihyr&nﬁzas

met hod conpri'si ng dccar boxyl at i ng a compound

feilt a |wherein Ri, R, R3 and X are as deflned

above, and wherein the decar boxyl ation is carried oul

[ E-ghh:es shoet heettoet aff2-(hiompmethglene)3ppeitowad (193)iand t he
@ﬁ&ﬂ&&ﬂﬂflm@)@ eldg&n&ne (la?né,tﬂmhﬁml the at@crm@ﬁttdqu%ﬁ;mmm
netry i's not to be taken as specified. For exanple,

tﬁ@f”f‘brnul a covers both E- and Z- |somsrs The

substituents of starting conpound of fornmula I and

hBigores shywethe cffdckefRalheromethglem) 3 epehthnoae @2 proaftier gk th ofis

f R, and R, which may be the same or
d?#éf“gar‘%ﬁ(tl eg'rg'e(i ndependent ly selected fromH,

‘Figure 10 shows the effect of 2-(bromomethylene)-3-pentanonc (123) on the attachment of

Pseudomonas aeruginosa.
DETAILED DESCRIPTION OF THE INVENTION

In a first aspect, the present invention provides a method for the preparation of a compound of

~ formula II

wherein Ry, Ry and R3;, which may be the same or different, arc independently selected from

* H, halogen, alkyl, alkoxy, alkenyl, alkynyl, aryl, arylzilkyl, carboxyl, acyl, acyloxy,

acylamino, formyl and cyano whether unsubstituted or substituted, optionally intcrrupted by
one or more hetero atoms, straight chain or branched chain, hydrophilic, hydrophobic or

fluorophilic and X is a halogen;

the method cbmprising decarboxylating a compound of formula |



hal ogen, al kyl, al koxy, oxoal kyl, al kcnyl, aryl or
aryl al kyl whet her unsubstituted or substituted,

wopiosazsshi y i nterrupted by one or nore hei er o BADAE2005/000881

strai ght chain or branched chain, hydrophilic,
hydrophobi c or fluorophilic; X is a hal ogen; Mre
preferably, the starting conpound of fornula I and

hal omet hyl ene al kanone of fornula Il conprise the
foll owi ng substituents: R, R2 and R3 are

i ndependently H, hal ogen, al kyl, al koxy, oxoal kyl,

al kenyl, aryl or arylal kyl whether unsiibstituted or
substituted, optionally interrupted by one or nore
hctcro .atons, straight chain pr branched chain,

hydr ophi i c, hydrophobic flyorophilic; and X is Br,
F or |I; Most preferably, sfarting dihalo acid of
formul'a | and hal onel hyl none of fornula I
conprise the follow ng % P20 R and Ri, which

ubst

" may ‘be the sane or differentR, arc i ndependently
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sel ected fromH, hal ogen, alkyl, alkoxy, oxoalkyl,
al kenyl, aryl or aryl al kyl whether psuhstituted or

~substituted, optionally interrupted by one or nore

hehetio RaiRar Rsynd Ktaraasglafinedbove, 2ot br anched chai n,

hydr ophili c, hydrophobic or fluorophilic; and Xis a
BivherEh @fe@ealbiof yla@in it @@%dd 0ang Rfprdsénce B a miRl baSe, @ﬁli(ﬂllll!fgyih the
grou .(ﬁbst greferably, at least one of R and R2 is
aPRyeH ¥ s H The nethod of the present invention
has particular application in the decarboxyl ati on of

c bnipuemald. agrrticgpmgspaetry WwRertebarabenias spacifipd fprraample, the formula
Pe&RHIAIEY add 2 ioritround of fornula Il produced by the

nmet hod of present invention is '

The substituents of starting compound of formula I and halomethylene alkanone of [ormula II

are preferably as follows:

Ry, Rz and R;, which may be the sume or different, are independently selected [rom H,
halogen, alkyl, alkoxy, oxoalkyl, alkenyl, aryl or arylalkyl whether unsubstituted or
substituted, optionally interrupted by one or more hetero atoms, straight chain or branched

chain, hydrophilic, hydrophobic or fluorophilic;

X is a halogen;

" More preferably, the starting compound of formula I and halomethylenc alkanonc of formula

I1 comprise the following substituents:

Ri, Ra and Rs are indcpcndcntly H, halogen. alkyl, alkoxy, oxoalkyl, alkenyl, aryl or arylatkyl
whether unsubstituted or substituted, optionally interrupted by onc or morchctcfo atoms,

straight chain or branched chain, hydrophilic, hydrophobic or fluorephilic;and
X is Br,Forl;

Most preferably, the starting dihalo acid of formula T and halomethylene alkanone of formula

IT comprise the {ollowing substituents:



sel ected from hal onet hyl e pe al kanones. The term
"al kyl" as used herein is taken to nean both straight

wa@b@sn2zmhkyl groups such as nmethyl, ethyl, propyl/AU2005/000881
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i sopropyl, butyl, isobutyl, sec-butyl, tertiary butyl,
and the like. Preferably the alkyl group is a | ower

al kyl of 1 to 10 carbon atons, preferably 1 to 6
carbon atons. The al kyl group nay optionally be
substituted by one or nore groups selected from al kyl,
cycl oal kyl, al kenyl, al kynyl, hal o, hal oal kyl,

hal oal kynyl, hydroxy, al koxy, al kcnyl oxy, hal oal koxy,
hal oal kenyl oxy, pitro, am no, nitroul kyl,

ni troal kenyl, nitroal kynyl, n§troheierocyclyl,

al kyl am no, di al kyl am no, alkcnylan1nc al kynyl am no,
aBy Rz ansh Bog wigh maybedhmsipe or gidfpicaingen indonghdsaly seiecied from H,

a&ﬂ&g@%)élkyﬂhllﬂﬂﬁU:lcfaﬂk@b{hlﬁé%l afye bR AR Wbther umuhxtltuted or
het er oc clan1no hal ohet er oeye

IR, PRy R EHORR g1 D25 AP TGN ShyP pptached

'phﬁﬁphﬁhﬂﬁﬂ@ﬂﬁﬂﬁpﬂ%ﬁgngnmuﬁﬁmswﬁh as phosphono and

phosphi nyl . The term "al koxy" as used herei n denotes
sknri@h ght chain or branched al kyl oxy. preferably C-io
alkoxy Exanpl es i ncl ude met hoxy," eIhoxy, n- propoxy,‘
ERRERD el e R B ' Mo b Wit O R
sREamghhméBaﬁﬂi branched or nono- or polycyclic ’
al kenes and pol yene. Substituents include nono- or
purheymmaif urcahsdu alviition @ss papihiaed psiidati@ i e e @ERY 1ativmlof
defi ned alkenyl Kxanpl es of al kenyl
bt o e arF*f'C%f* RRPRUFU byl butenyl,
i so- butenyl, 3-nethyl-2- butcnyl 1- pentcnyl,

cefepbiberppou. %tfhw ”clyw'siﬁetmtbwwhodlof Reskeahipyeation s

3 3dM2¥%8 Mg, halopeihgldexfnybnes.1- hept enyl , 3- hepi enyl ,
1-octcnyl, cycl ooctenyl, 1-nonenyl, 2-nonenyl, .

ETPAJ(B&M l"Jas gﬁ%ﬁ 'ﬁh’cﬁﬁlls talgbn‘ii@fflgmtgth s&an%ﬁtb:ﬂ&nﬁ%ﬁ%w&lps suc

pent adi en 3-cycl opcnt adi cn eny
111)4&1”6%5!11@?@” “ORIOBY]C%YIO‘H@K%‘(HI“W'W[ tertiary butyl, and the like.

1 pheiceaptl tROAXA Ghoap W a lovker AtkGY6H 106 W&Wn@fbﬂs, preferably 1 to 6 carbon
atoms. The alkyl group may optionally be substituted by one or more groups selected from
alkyl, cycloalkyl, alkcnyl, alkynyl, halo, haloalkyl, haloalkynyl, hydroxy, alkoxy, alkenyloxy,
haloalkoxy, haloalkenyloxy, nitro, amino, nitroalkyl, nitroalkenyl, nitroatkynyl,
nitrohelerocyclyl, alkylamino, dialkylamino, alkcnylaminc, alkynylamino, acyl, alkcnoyl,
alkynoyl, acylamino, diacylamino, acyloxy, alkylsulfonyloxy, heterocyclyl, heterocycloxy,
heterocyclamino, haloheterocyclyl, alkylsulfenyl, alkylcarbonyloxy, alkylthio, ac y]tho

phosphorm-contanung groups such as phosphono and phosphinyl.

The term "a.lkoxy" as used herein denotes straight chain or branched alkyloxy, preferably

Cy.10 alkoxy. Examples include methoxy, ethoxy, n-propoxy, isopropoxy and the different

. butoxy isomers.

The term "alkenyl" as used herein denotes groups formed from straight chain, branched or
mono- or polycyclic alkenes and polyene. Substituents include mono- or poly-unsaturated -

alkyl or cycloalkyl groups as previously defined, preferably C; i alkenyl. KExamples of



1, 3,5-cyclohgjtatrienyl, or
1,3,5,7-cycl ooctatetraenyl. The term "hal ogen" as used

whaneilzsssienot es fl uori ne, chl ori ne, brom ne orPADAUN®S/000881
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preferably brom ne or fluorine. The term "heteroatons”

-as used herein denotes O Nor S. The term"acyl" used

ei ther alone or in conpound words such as "acyl oxy",
"acyl thio", "acylam no" or "diacylam po" denotes an
al i phatic acyl group and an acyl group containing a

‘heterocyclic ring which is referred to as heterocyclic

acyl, preferably a C O al kanoyl. Exanpl es of acyl
i ncl ude car banoyl ; straight chain or branched
al kanoyl, such as fornmyl, acq;yl propanoyl, butanoyl,

2- nethylpropano penlan 2 di met h Ipropanoyl
helkenybipeludetyiy, aﬁﬁykme@xlww@we"y}aem{wwﬂ 3yﬁﬂlvé‘!i*aéln’?o‘wteny

a:ljﬁ%éiﬁﬂﬁ I‘htenyﬁ ugﬁbtt fﬂﬁttpbﬂb &Mattb%hyl : hexenyl cycllghexenyl

el hoxycar bon ut oxycar bo pen car P

o L Ab PR B SUERASk L E R S R, ecnyt,
Cc yﬂLcmmlpmmmtmrnbb hy#|petydi¢ngh mﬁaxyeloxamtamugdl,, 1,3-hexadienyl,

a?(a'hgpa%rzbgnﬁf %Lm@%hmﬁgﬁ . @cﬁmgzsgegm, ogyefehgmenyl

Kunesu s ne
ct aémslahcp@wnxl At l@e&&%l"f"é#ﬂdeﬂﬁu ch as
mel hoxysul fonyl or cthoxysul fonyl;
h Fhetemt Yhalogal” aised i dengics ﬂmmmmmé ymaixrieam axling, Isaferbbly

(Bx{rghhdlnylacetyl pyrrolidi nyl propanoyl ,

pyrr |ny "But anoyl, pyttolidi nyl penl anoyl,
rrolldlnylllcxalld% or thiazaqlidi pylacetyl

hdhetere yeieipatork ciayd heeidmates ¢dY er%cycl yI pr openoyl

het erocycl yl bul enoyl, hctcrocyclyl pentenoyl or '

h dhetene jacly biee x@wo&lbnc op in degperdoyredsyshal ay Gaeylory| acHtheti,

ASacylafiRZ B «umﬁmgd,-mmsqx lali Mt ¥ @bdpcunm ¥ a—lyvgmﬂ aamlmmg a

The terra "al K " as used herein, refers stralq
RPN HS BReHtf e reFryra? B PHER YT b S PEGHY %ﬁ?wga%ﬂ'@
MEk@nilésigp by MelndkscarbGnb §1 pdddaizhdhkiyi BY bragh elylieano NGhta f()rmy]
blz’llct:cly&}rp?oprall(l)otyl lb{ltql]loy?g, me%ylpropanoyl pentanoyl, 2,2-dimethylpropanoyl, hexanoyl,
heptanoyl, octanoyl, nonanoyl, decanoyl; alkoxycarbonyl, such-as methoxycarbonyl,

- ethoxycarbonyl, t-butoxycarbonyl, t-pentyloxycarbonyl or heptyloxycarbonyl;
-cycloalkanecarbonyl such as cycloprbpanccarbonyl cyclobutanecarbonyl,
cyclopentanecarbonyl or cyclohexanecarbonyl; alkanesulfonyl, such as methanesulfonyl or
cthanesulfonyl; alkoxysulfonyl, such as methoxysulfonyl or cthoxysulfonyl;
heterocycloalkanecarbonyl; heterocyclyoalkanoyl, such as pyrrolidinylacetyl,
pyrrolidinylpropanoyl, pyrrolidinylbutanoyl, pyrrolidinylpentanoyl, pyrrolidinylhcxanoyl or
thiazolidinylacetyl; heterocyclylalkenoyl, such as hct.crocyclylpyopelloyl,
heterocycl ylbulenoyl,hctcrocyclylpcn’tenojl'or heterocyclylhexenoyl; or

heterocyclylglyoxyloyl, such as, thiazolidinylglyoxyloyl or pyrrolidinylgiyoxyloyl.

- The term "alkynyl" as used herein, refers (o straight chain or branched hydrocarbon groups
containing one or more triple bonds. Suitable alkynyl groups include, but are not limited to

ethynyl, propynyl, butynyl, pentynyl and hexenyl.



eLhynyl, propynyl, butynyl, pcntyiiyl and hexenyl. The
term"aryl" as used herein, refers 1o CVG 0 aronmatic

whywsozsasbon group, |or exanple phenyl or naphe¢iyAU2006€00881

term"aryl al kyl"™ includes, for exanple, benzyl. The
lerm"fluorophilic" is used to indicate the highly
attractive interactions between certain groups, such
as highly fluoriaated al kyl groups of G-C o chain

| engt h, have for perfluoroal kanes and perfl uoroal kanc -
pol yners. The mi|d basic catal ysts may be sel ected
fromcatal ysts that are insoluble, in the reaction
medi um or catalysis that are soluble in the reaction
medi um Exanpl es of insol ubl g;basic catal ysts include
basic resins, basic salts and basic_ polynmers. Exanples
oThedemBrvs ab g herging igfepdp - CrcraRisic hydraibpn ieimdor cxample

‘ pwehﬂloﬂ@phﬁlyﬂ di a abicyclo[2.2.21octanc (DABCO),
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4- (di ntt hyI ai ni no) pyri di ne (DVAP),
| T EhBLAREN AR, for e Berlsene (DB, Preferably,

|on 'S carri out usmgtrlcthylamnc or
U by tsel ' not her base.
PG RS m&@m&qﬁaﬁ in gy Firestog ertipgevveen coain
t gmaisrspbmhmly flubnatkeictitybgxypsat Cod oithyin lkegthanboimed

bR “t"“?%ﬁ?““"ﬁmmﬁb%? By sui tabl o s vent.

Pr ef er abl e saolvents in the present invention include
alPRG/PildRagie splsts st !pRedirt Gabrsti RS are iniplyb!p i e gpaction
akditne 81 catabylsis ety g aflublain lh(ﬁb'etlhyﬂnccﬁhﬂe]ﬁxﬁnﬁlbd oflintidichasic

N%ta%sgru?c{lu%r %Psll(%(/rcsﬁsh\?as%g!\li\é%m %?smr peOBianllei§¥ lt xamg tojaf/f:S%I%lﬁQ gasid
dfutiystyriesinste Friethelamdne, midlmals4 @F@hicmi@[éﬂﬁm{émawco)

t “&E&t@flﬂﬁﬁl@)ﬁﬁﬁilﬂc?bﬁdm alcg—ﬂl%bfc:?clﬂs Qf()ﬁfnéglﬂcrfeab glgd

out at mld tenperatures. re erably the reaction IS
DEIBF ge%ugguxyla[lcemnp%arg&you?us é;ggylgn% or IS%Ufby 1ts%]lf%r nuxcd with

anothcer basc. More preferably decarboxylation is carried out using triethylamine.

The decarboxylation may be performed with a mild basc in the presence or abscnee of a
solvent. The solvent may be any suitable sotvém. Preferable solvents in the present invention
include alkyl acetates, aromatic hydrocarbons, chlorinated alkanes, tctrahydrofuran, dicthyl
ether, and dioxanc. More preferably, the solvents are alkyl acetates and chlorinated alkanes.
Most preferably, the solvent is dichloromethane, as well as dichloroethane and ‘

trichloroethane.

The reaction is preferably carried out at mild temperatures. Preferably the reaction is

performed at a temperature in the range of from about -20-150°C.

_ The reaction time may range from about 2 hours to 12 hours or more and is typically about 2
hours or more. It will be appreciated that reaction conditions may be varied depending on the

individual nature of the substrate and the desired rate of the reaction.

The brominated keto acids used in this invention can be obtained by the addition of bromine

to the corresponding 4-oxo-2-alkenoic acids-as described in our Intcrnational Patent



The reaction linme may range from about 2 hours to 12
hours or nore and is typically about 2 hours or nore.

wo toodilbicsbe appreci ated that reacti on conditi oPCT/AER05000881
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vari ed dependi ng on the individual nature of the
substrate and the desired rate of the reaction. The
bromi nated keto acids used in this invention can be
obtai ned by | he-addition of brom ne to the
correspondi ng 4- oxo- 2-al kenoi c aci ds as described in
our International PatentApplication No.

PCT/ Aud / 00781, published as W02/ 00639, the

di scl osure of which is incorporated herein inits
entirety by cross-reference. ,JThe present inventors
have found that with a JudICIOUS choi ce of base ,
cArriicativn NenRCEADOEPA78 Lipklishesdoas MY903/00489. e disclosure of which is

b Qb dIAL Akt s BRIES bf @BssherecAler i €d out with few side
products and in hlgh ylelds to the correspondlng

t B}e?!)ﬁ%}lq l e%(gr\ H.hve ‘I)un['] ﬁf&b vrw(l)h m?f ?’ [ 1touqc C%Pg% P he cl“zli a?yyl and solvcnt, the
edcarboxyhitiomef bamivuatsd katoi agids cin b2 c@ﬂdd bt with Iﬁ@t ndmocbltsts prgl in
bﬁ@ﬂgl be%xﬁe%ﬁegl,m%%aﬁﬁ,mhﬁ% Mahouet mf,lm%@makm@ gnes

venti oh were found be stab

afighpaming i fighlorpracthane pioviged Yemeetficipn ﬁ%‘iﬂWFﬂﬁé’“ &f &k aﬁ@ﬁ@sokcto

Vaids @PSBmyaeh @R AIkdontdNe reaction was continued for a
Ionger period of time. This reaction appears to be

h%logﬁ&@lrgﬁé all?aggl g!‘@écﬁ&ﬁ ﬁ%ﬁ %v&ﬁxoﬁ vﬁ:?cvtgﬁrﬂil to 9 &Pic and no

scal second aspect present 1 nvention
phugleraestion of iepelaretsylere skspnas wqbﬂweécmwathwaftwe was

&b dd ﬁﬁ@@dr@brl’iﬁn&@of&xhﬁ frhi6 Sdactds REEchrs & bd die PEnCRPRAY was

i nvent,i on. ?ferabl t he compound of formula p is a
hﬁP%ﬁgpﬂﬁF@ﬁ@ HPRAMShc. In a third aspect, the present

i nvention provides a nmethods of use of a conmpound of

f Brapagoad pypctihopresei ievgptionqvidss p pereporily/obformila Ligyiduead by the

aﬂ&hb@&kér@lﬂg tol the PEQERLY hef 5533 if¥Entlol € Plefthdbfl (RSRRHbund of
ot R L 200 o 61 cal”GpplT cal e

In a third aspect, the present invention provides a methods of use of a compound of formula [l

in a mcdical, scicentific and/or biological application.

In preferred forms of the third aspeét. the medical, scientific and/or biological applications

include use of the compounds of formula II in prdducts sclected from: cleaning agents in the

- home and industrial settings; antifouling paints, water treatment products; antibacterial agents

in the treatment of mammals; antibacterial additives and preservatives in medical or surgical
devices, disinfcctants, soap formulations, shampoo formulations, hand wash fdnnulations,
dcntriﬁcgtion formulations, detergents for launc_lry or dishes, wash and treatment solutions for
topical use including those designed for treating contact lenses; instruments and devices

including contact lenscs; and other disinfecting and antibacterial formulations.

In a fourth aspect, the present invention provides a compound of formula II



i ncl ude use of the conpounds of fornmula Il in products
sel ected from cleaning agents in the hone and

wo pdageskml settings; antifouling paints, watePCT/AU2005/000881
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treatnment products; antibacterial agents in the
treatment of manmals; antibacterial additives and
preservatives in nmedical or surgical devices,

di si nfectants, soap fornul ations, shanpoo
fornul ati ons, hand wash fornul ati ons, dentrification
formul ati ons, detergents for laundry or dishes, wash
and treatnent solutions for topical use including

t hose designed for treating contact |enses;

instruments and devices inclyging contact | enses; and
ot her disinfecting and antlbacterlal fornulatlons Li
a fourth aspect, the prese ntion provides a
compound of formula Il wher R2 and R, which nay
be the same or differentR arc'lndébendently sel ect ed
from H, -hal ogen, " al ky], atkox al kenyl , al kynyl ,

aryl, aryl al kyl, carboxyl, ac ﬁ, acyl oxy, acyl am no,
fornmyl and cyano whet her unsuBstiiuied or substituted,
optionally interrupted by 5 one or nore hctcro atonmns,
schabig &5, Relaad Rs orhidhmeaydh 8¢ sahadrijttdngnt mopidchemlently selected from

ag@plg gikg] 9&0@ M9 E!H(dyf a@gq:y%smgf ?rFQ%JI Q9% fg ylhgaal ]
HaCYie"l"go B\fmzﬂrlnztw‘wbw%ﬂ% whsabssijynegd or %wéirt@»@op%onﬁ%x intprrupted by
| Snd1Rimofd HRAkdAdms, BREY thainGrb R aIH3h dQﬂh@e%l@PepﬁHb.c or

U Preferably Ri i1s C2-Ki alkyl '
Sﬁgga%ﬁﬂ%" b%“hd‘ ™is ethyl. Preferably, X is Br. The
npounds of the Exanpl es are preferred. Partlcularly
p}nepf rrefeeed fpan, Ry is ag‘dh’ﬁ@ isi¢tkyl or aryl; Ry is H; X is Bror F.
2- (brononet hyl ene) - 3: pentai i one (conpound 123). O
i Mosr @atrably evielrRriomahyilyR.aney Cahlkgdnoabg, @H,GHEOeCH;, .
CQE&%EBQ% g?ﬁwfzggq&& n Piological 15 activities (sec

Fi gures exanmp e it has been found mat

Preferably, R is Ca.49 alkyl. More preferably, R, is cthyl.
Preferably, X is Br.

The compounds of the Examples are preferred Particularly prcferred is the compound

2 (bromomcthylcne) 3-pentanoné (compound 123).

Of interest are (bromomethylene) alkanones as these compounds show important biological

activitics (scc Figures 1-6). For example it has been found that

3-(bromomethylene)-2-butanone and 2-(bromomethylene)—3—pent#m0ne act as inhibilors of

two-component signal transduction systems (see Figures 1 and 2 which show the beta

galactosidase activity). Furthcrmoré 3-(bromomethyl)-2-hexanone and

2-(bromomethylene)-3-pentanone reduce the attachment of Pseudomonas aeruginosa (PAO1
- DO) (Figure 5). | L

Further, (bromomethylene) alkanones arc of particular intcrest as it has been shown that such
compounds may havc a ncgligible cffcct on the growth of bacteria while significantly limiting

the attachment of the bacteria to surfaces. See, for instance, examples 9 and 10 where it is



3- (br onmonet hyl ene) - 2- but apone and
2- (br ononet hyl epe) - 3- pent anone act as inhibitors of

wo msameponent signal transduction systens (SersCTFAQI0L800881

1 and 2 which show the beta gal act osi dase activity).
Furt hernore 3-(brononet hyl) - 2- hexauone and

2- (br ononet hyl ene) - 3- pent anone reduce the attachnent
of Pseudommnas aerugi nosa (PAD 0 DO (Figure 5).

Furt her, (brononei hyl ene) al kanones arc of particul ar
interest as it has been shown that such conpounds nay
have a negligible effect on the gromh of bacteria
while significantly limting the attachnent of the
bacteria to surfaces. See, fqgg instance, exanples 9
and 10 where it isshown that conmpound 123 has a

r efoanithee romiiorrd AR cglatively indgnifiesnt offiget og thevgrewth pf Pseudomonas
P SUERSRRASPABHEH: 0P BunBACbuPAERAMH O ERRASHE AR Hlcse
S|gn|f|cantly 'imts the attachment o these bacteria

t BAGFLI3 (R § SyEface- EXAMPLES The invention is further
descrlbed in and illustrated by the foll ow ng

- eXXMMBIES The exanples are not to be construed as
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limting the invention in any way. Exanple 1: Gener al
Merhbipdenkion istiittheSdesicbesinsmdiiiudiaba mmewmwdmmﬂcsamhé 3xample<

ro

aeeth Bh R o §eis bRad Rty Pati Y ¢ an

i ce-cool ed sol ution of 4-oxo-2-al kenoic acid (0.03"

niPpmpls Ly (iensrahmethodfor thgfsnthess ofidjbromp exglkanpic acids

stirred in an ice-bath for 0.5h and then at room

t @moemiart efrheorhige (00065ndh) in Fiyalichlpsamethang(83wl) why dedsdsvly toan

W?‘% o owaoﬁlgﬂ@g%?-;%w%m AL &Ynldrf &c Jﬁ&oxgemm% ml). The
ri ove

nd bri ne e sol ution was
s @amrm“@mtmtl@l Hriep-APaien?- 2t wd thes atregh dampetagrrs fopfd ht e
C réi@ieingsoRntidh haOWRhdt @ma;h&ﬂmuﬁmaaet@lnmmatos nr SO @kd brine

ol abtor VPR el e NG pRrGat dpreto viekd e

crude 2,3-dibromo-4-oxoalkanoic acid a pale brown oil (60-65%).
- The crude product was used for the decarboxylation step without further purification.

Example 2: . General method for the synthesis of 3-(bromomethylene)-2-alkanones and

. 2-bromo-4-o0xo0-2-alkenoic acids

A solution of tricthyfamhle (8.7 mmol) iﬁ dichloromethane (5 ml) was édded dropwisc with
stirring to an ice-cooled solution of the dibromo-4;oxoalkanoic acid (3.5 mmol) in dry
dichloromethane (10 ml). The mixture was stirred in ice for 2h and then at room temperature
overnight. The resulting mixture was poured into dilute hydrochloric acid (S0 ml, 2M) and
extracted with dichloromethane (3 x 20 ml). The combined dichloromethane extracts were
washed with brine (100 ml), dried over anhydrous sodium sulfate and evaporated to yield the
3-(bromorncthylene)-2-alkanone as a light brown oil. The crude producl was
chromatographed on silica gel using dichloromecthanc as the cluent to yield the

‘ 3-(bromomethylene)-2-alkanone as a colourless oil (52-70%).



Exunpl e 2: General nethod for the synthesis of
3- (bronontt hylene) - 2- al kanones and
WQ@200502864% - 0X0- 2- al kenoi ¢ aci ds A sol uti on of PCT/AU2005/000881
‘tricthylamne (8.7 nmmol) in dichloronmethane (5 m) was
- added dropwisc with stirring to an ice-cocil ed
" solution of the di brono-4-oxoal kanoic acid (3.5 mmol)
in dry dichloronel hane (10 m). The m xture was
stirred in ice for 2h and then at roomtenperature
overni ght. The resulting m xture was poured into
di lute hydrochloric acid (50 mM, 2M and extracted
wi th di chl oronethane (3 x 20 m). The conbi ned
di chl or onet hane extracts Werg qwashed with brine (100
m ), dried over anhydrous sodium sul fate and
efaper ot of the gplafng with dicBloometntsyatiod inplater(d)) deldddebe
PORFoni-8xd-3- anom@mﬂpﬁd%) '\IQE?OIP‘R’MQ?SOHHIQQ&J&; stawaﬁn at room
chromat ogr aphed on silica gel using dichloronet Bhe as
t FEPERY%nt to yield the 3-(bronomet hyl ene) - 2-al kanone
as a colourless oil (52-70% . Further blution of the
cBkampledi t h di chl oronet hane/ et hyl acetate (3:1)
yi el'ded the 2-brono-4-o0xo-2-allce poic acid (20-30%
5 ashefdllOlihg Whiphes 80 (Hréthd et 1 @By amhidnEl A0g mleonrolcmmo-zf-alkenoic acids
~ tenperatu oW exanples o
(B’E‘g %W"EgnE"Esé\%pﬁrﬁlrf’dﬁcégl‘“é“n‘&“?lbﬁ%ﬂ%’ 4- oxo- 2- al kenoi ¢
‘aci ds were prepared usi t he general procedures
d d<$Brannmethyleng. 2“’3‘*’(‘%!‘1%“‘912 byk pc)-2-buta pone (180)
Al t hough conpound 80 has previously been disclosed, to
| Aghaugh kongiannd 80 has pwdviedidebeen discleyd tdids ipplibass inotvlehge s

r epanted.. i ViUaX 3090, 2520, 1670, 1595,
1% g‘{“ls“éﬂm%%'g‘cﬁ%%ﬂzo 1095 1010, 800 cm! . 1H

10 7@6 vnfa,%i[))g%%ﬁé 27(1'0 %5 14@ 1%1300 330, i0bs, 31'6'10 g(%jc;rl?
" namr 8((‘DC]-,) 1.96, s, 3H, CH3; 2.33, 5, 3H, COCH3; 7.49, s, 1H, 3-CHBr. *C n.m.r. §
(CDCl): 14.7, C4;, 25.9, C1; 124.2, 3 CHBr; 143.2, C3; 195.2, C2. Mass spectum: m/z 164
M C'Br), 10%); 162 (M (79Br), 20%); 149 (20); 147 (20); 121(10) 119 (10) .

2-Br0mo-3-methyl—4-oxo-2-pentenoic acid

15 Yield 27%. Vinux 3250, 2900, 2850, 1740, 1650, 1450, 1370, 1300, 1270, 1190, 1110, 1010,
900, 870, 800, 760 cm”. 'Hnmr. § (CDCI3) 1.69, s, 3H, CH3; 2.08, s, 3H. Mass spectrum:
m/z 208 (M (R‘Br), 10%); 206 (M (79B1), 10%); 193 (20); 191 (20); 163 (100); 165 (100) .

3-(Bromomethylene)-2-hexanone (compound 122)

Yield 58%. Vmax 3090, 2950, 2850, 1670, 1590, 1460, 1420, 1360, 1310, 1210, 1120, 1020,
20 1010, 940, 800. 740 cm-1. 'H n.m.r. § (CDCI3) 0.94, , ] 7.2 Hz, CH3; 142, m, 2H, CHY;
2.28, s, 3H, COCHS3; 2.43,(,J 7.2 He, CH2; 7.48, 5, 1H, 3-CHBr. *C n.m.r. § (CDCI3): 14.0,
C6; 21.0,C5; 26.2, Cl; 30.7,C4; 124.3, 3-CHBr; 147.5, C3; 195.2, C2. Mass spectrum: m/z
192 (M (*'Br), 10%); 190 (M ("*Br), 10%): 177 (100); 175 (100); 149 (30), 147 (30), 121
(70). 119(70) 111 (100), 93 (100) .



(cbA 3): 14.7, C4;, 25.9, CI| ; 124.2, 3-CHBr; 143.2,
C3; 195.2, C2. Mass spectrum mz 164 (M (8 1Br),

WA OMp/123662 (M (79Br), 209%; 149 (20); 147 (20)pC1212005/000881

. 800,
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(10). 119 (10) . 2-Brono-3-nethyl-4-o0x0-2-penten uic
atid Yield 27% V11111x 3250, 2900, 2850, 1740, 1650,
1450, 1370, 1300, 1270, 1190, 1110, 1010, 900, 870,
800, 760 cm 1 . 1Hn.mr. d (CDC13) 1.69, s, 3H, CH3;
2.08, s, 3H WMass speciru pi : mz 208 (M ( 1Br),
10%; 206 (M (79Br), 10%; 1 3 (20); 191 (20); 163
(100); 165 (100) . 3-(Brononethyl cne)-2-hexanonc
(compound 122) Yield 58% vm 3090, 2950, 2850, 1670,
1590, 1460, 1420, 1360, 1310j5.1210, 1120, 1020, 1010.
940. 800 740 cm1l. 1Hn.mr. d (CDC13) 0.94, t, J 7.2

o 3H OOCH3I 2. 43,
H;(Br ré‘ég%ﬁgﬂ Pl %pﬁmaﬁox)&& 13Chomr. d

bk L 15,8, B 578 ol 8 e

ndop, 749 2m(' MH(n. mBra(cDm%)ol 219054 M4, CH3BE 34, nﬁ@%ccmmz 32,5, 3H,

| (‘%&'3 2167 (%gg’)l%‘# 1“61 %’é‘?‘gﬁfaan%{“fl{zf?l(e f)q 21‘%%7 226,

pChe28(1c 6 tg8uhnd3;20T) CH 1@3 8, 35@HB:; V4t C30B0,1, @D 5Mass 3B8Gym: m/z
L56M {315855%)1‘}&5(1\4 H@”‘%@f‘ 5%3—3@'1' §1 (C)%Q@) (16(5511817 (4(9]155 (3%5164 (40),

@2(@45'4911092114'41&10@#25((@2502 0. 32, s, 3H COCH3 .
2.46, t, J 7.4 Hz, CH2; 7.46, s, IH- 3-CHBr. Cn.mr.
03-(KsD@hinethiBné)-2-1Phandt@. 6, C6; 26.1, O ; 28.5, C3;

20.7, C4; 123.9, 3-CHBr: 147.6, C3; 195.1, C2. Mass

SPRELIEHI... 00,2008, OMAS 8581;,81“ 95, 1298, 136404316 M200 Bh). ‘H&% L3
175 (30), 164

191 (100); 189 (100): 177 (30 '
el R VR T s R N R
SenBrospayeH- C‘HBi‘]el)SCZ'nﬂ@rBEmDClgE Yoatd 226%08( mﬁ Ic1 27 5, Ca4;

398953,(%“2?9% F; %99 31(5.8§r 1174&‘? %3 il‘;%(.slé,lCZl ass spcctrum m}nl34

. (M ('Br), 5%); 232 (M (7°Br) 5%); 219 (25); 217 (25); 177 €15), 175 (15), 164 (40), 162 .

(40). 149 (100), 147 (100), 135 (100), 107 (70).
3.(Bromomethylene)-2-decanone

Yield 71%. vmar 3090, 2926, 2856, 1680, 1594, 1465, 1432, 1363, 1301, 1220,1127, 1055,
1028, 950, 802, 742 em’!. 1H n.m.r. 8 (CDCls) 0.88, t, J 6.4 Hz, CH3; 1.30, m, 4H, (CH2)5;.
231, s, 3H, COCH3; 2.45, t, J 7.2 Hz, CH2; 7.45, s, 1H, 3-CHBr. ’C nm.r. § (CDCL): 14.1,
C10; 22.6; C9; 26.3, C1; 27.7, C4; 28.8, C5: 29.0, C6; 29.6, C7; 31.8, C8; 124.1, 3-CHBr;
147.7, C3; 195.2, C2. Mass spectrum: m/z 249 M (8'Br), 5%); 247 (M (79Bt) 5%); 233 (20);
231 (20); 167 (100), 149 (100), 147 (100), 123 (80), 109 (100).

3-(Bmmoniethy|ene)-2-tridecnnone (compound 124)

Although compound 124 has previously been disclosed, to the applicant's knowledge, its
synthesis has not been reported.
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(cbd ) 0.88, t, J 6.411 , AdB; 1.30, m 4H, (CM)A
2.32, , 3H COCH3; 2.44, |, J 7.4 Hz, CMR; 7.45, s,
): 13.9, C9; 2PCHAULBS/000881
26.2, d; 27.5, C4; 28.7, C6; 29.1, C7; 31.4, C5;
123.9, 3-CHBr; 147.6, C3; 195.1, C2. Mass spectrum
mz 234 (M (8 1Br), 5% ; 232 (M (79Br), 5% ; 219 (25);
217 (25); 177 (15), 175 (15), 164 (40), 162 (40),
149(KX)), 147 (100), 135 (100), 107 (70).
3- (Bnmmt' et hyl ene) - 2- decanone Yield 71% vma, 3090,
2926, 2856, 1680, 1594, 1465, 1432, 1363, 1301, 1220,
1127, 1055, 1028, 950, 802, 742 cml1l. IHn.mr. d
(Chd ) 0.88, t , J 6.4 Hz, ©43; 1.30, m 4H, (CH2)5;

H%%gz%%"&oﬁ@%‘?as% ffegx) Isg4j31485 336’421299"1%17 31?75’1(@5 951,
2@23742@1 By EDOP. Ogss B4 @13 @ge :2,911—5((,1@28 232 s, 3H,

spect r'um )0 /QA 21 ?
2QE: P0)CH 380, CIE) 936:1{2( B)CH2; 298, (qg@§)9 LHR: JA0GHZ, 323,
1@&2 (189%,3-A8; 1400)c3; Brs(Bronmertpal-aneys 290 M d&ﬁﬁe%maas M

(P agrath A O BRI, SRS P o

synt hesi s has not been reported. Yield 52% V1118*
3 WrompoRthylcagskpentg@pe (compennd 285 1363, 1297, 1217,
1127, 1045, 951, 802, 742 cm1l. IHant. d (CDCJ ) -

Ozwpmbmctﬂylﬁxeﬂﬂﬂimarﬁhew axlprép@red by brﬂ;i-d,m'\(lﬁ-ﬁm@yed%y ;arhex yl‘mon;

H’d_’g -mét]@/% 24hexenoic éi%l(l%% tllﬂ‘sed 91& %cZeréISr%elﬁ‘oilB 1 c12:

26.6, CH3: 2S.0

it 59 G 02555, 910 3685, B39, P A 355,158 B 0s0,
14(&01980@0 71793725@:11@2‘% Mssa(xsim?mo e, . ZHZQHS)GMQHBT(l)il)’i

(166)‘1’1 715 6&‘6&2 %‘és ‘(@36) Br5 1 (29‘6)‘ 3 %Qgil?é&)gg 129, C4312,

( £00R2:92-CBBA MRy | 44.2) CB - Bhapepicanane/, (lwrmpdlBTﬁ 6 Q%B)l 76 M
(“Br), 60%); 149 (100); 147 (100); 121 (70). 119 (70).

3d08u3. s, «132&8%11_9 Eirs’ 1}471 EHB@‘C 195 %/f (79&1\4955&13 23.1
2

Example 4: 4-Bromo-3-phenylbut-3-cn-2-gne

To & solution of bromine (1g, 0.3 ml) in dichloromethanc (2 ml) was added drop wise with
stirring to an ice-cooled solution of the keto acid (1g, 5.26 mmol) in dichloromethane (20 ml)
containing DBU (0.07g, 5.79 mmol). The solution was stirred at room temperature for an
hour and cxcess bromine was destroyed by careful addition of a saturated solution of sodium
metabisultitc. The organic phase was separated, washed with brine, dried over anhydrous
sodium sulfatc and evaporated under reduced pressure. The residual viscous oil was triturated
with dichloromethane/light petroleum to yield the bromomethylenc compound (0.74g, 62.5%)
as a while solid (colourless gxahules’ from light petroleum). AM.p. 97-100°C.  Vgax (nujol)
3279, 1727, 1450, 137, 1295, 1124, 1087, 89016 777 and 751 cm-1. An. 275 (g 26286), 221

(14377) and 214 (17992) nm. 'H nmr § (CDCI3) 7.78-7.80 (m, 2H, ArH); 7.44 (m, 3H, ArH);
6.24 (s, H, CH=Br); 1.80 (s, 3H, Me).

Example 5: Effect of 3-(bromomethylcne)-2-butanone (80) and
2.(bromomethylene)-3-pentanonc (123) as inhibitor of two-component signal

transduction systems (beta galactosidase activity).
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2- (Bronontt hyl cne) - 3- pent anone was prepared by
brom nation foll owed by decarboxyl ati on of

wda@2z023843et hyl - 2-b. exen. oi ¢ aci d as descri bedp@TAUL®S/000881

general nethod. Yield 58% V 1x 3090, 2955, 2910,

1665, 1590, 1450, 1410, 1370, 1350, 1280, 1190, 1080,

1040, 980, 930, 770. 720 cm1l. 1Hn.mr. d (CDCt 3)

1.11, t J 7.2 H, (H5)3; 1.97, s, (H)3; 2.66, q, J

7.2 Hz, (W)2; 7,47, s, IH 2-CHBr. 1 Cn.mr. d

(CDhAd 3): 8.2, C5; 15.0, ¢4; 31.2, d; 122.9, 2-CHBr:

142.5, C2; 198.2, C3- Mass spectrum mz 178 (M

(KIBr), 60%; 176 (M((tn)Bg(, 60% ; 149 (100); 147

(100); 121 (70). 119 (70) anpl e 4:

4- Br@no- & phenyl but - 3-cn-2-one To a gol utjyon of

1g, 0.3 m) in dichloroneih

ise Wth stirring fgH cCooked

soluti.gn of the keto acid (lg, 5.26 nmo [

di chl oFBeret hane (20 m) containing DBUY'®. 07g, 5.79

mol ). gghe solution was stirred at room23enperature -

for an hour and excess brom ne was.destroyed by

26 hHpoRadkibhM franfdvRticiPAddiyat ed sol ution of sodium

met abi suli tc. The organic phase wax separated, washed
)WA‘E)([I ne, dried over anhydrous sodi um sul fate and
aporaft ed under reduced pressure. The residual

VI scous oil was triturated th di chl oronct hane/ | |

Blst Tag1awgycaris qut apcerias. B’r%“rﬁimﬁw Heved gﬁf%éﬁ%%’a )y ‘?g

205Uy aterohd. &, sal RU1012 b OBH BSergfrowibesight a9 mgchﬁm at

%gé rsgglzf) Le(l Yg.ﬁ 1009 9 Og&%&% a)rrg%%%fyc& 7’%1{13 ox%é-ggnz
26RB6Yas tef tised 1M@¢@)at¢adelMﬂmémm992$ld%mn fipks puirrch gere then

%1%)1 ut73-77(,8mz1 sﬁagceﬁ Eﬂ 188 l'_;!)m L”f’HEl)ODc,Z) 044(1c(gmwm?ﬂ'$glt\ﬁEEJf'%zg g?mgércd

@-g%lb"llb‘ﬁ‘s ﬁ@f:hshp @Pey, —é) ZOqﬁ (&ﬁaﬁéwerg@) C%ﬂf]‘ ice. to side-urm flasks to give

2fibd) conrBiimRiisydtane(BpPartsaip situt(oh Ade asiniMdvalk)t or of '
t wo- conponent si gnal

The test compound or mixtures of compounds were dissolved in ethanol and added to cultures

o give the required final concentrations. Ncgative controls were preparcd with equal

volumes of cthanol. Cultures werce then plziced in a 37°C incubator and shaken [or 4 hours
(ODg) approximately 0.7) before being removed and put on ice. Samplcs were then removed
for beta-galactosidase assays carried out according to the method of Miller ("1 972). Aspartate
(the natural inducer of the Taz system) was uscd as a positive control at a concentration of 3

mmolar.

“The results show (se‘c Figures 1 and 2) that 3-(hromome(hylchc)~2-butanone (80) rcduced the
beta-galactosidase activity by 75% at a concentration of 50 ug/ml. | '
2-(Brombmelhylcnc)-3-pentanoné (123) rcduced the activity by 40% at a concentration of
25ug/ml.

Example 6:  Effect of 3-(bromomethylene)-2-hexanone (122) and
2.(hromomethylene)-3-pentanone (123) against growth of Staphylococcus aureus.



transduction systens (beta gal act osi dase
activity). Two- Conponent signal transduction Assays

waamsh23ssay . The Taz-assay carried out accorBCTigULDS/000881
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the method o Jin and I nouyc (1993) wth the foll ow ng

~alterations. H coli RUL012 (pYTO0301) were grown

overnight in M@ nediumat 370C suppl enented with 100
ug/m anpicillin and 50 ug/ M kananycin. This

~overnight culture was then used to inoculate 50 mM M

mediumin side-armfl asks which were then i ncubated at

.37UC and shaken at 180 rpm The OD&O0 f the grow ng

cultures was nonitored regularly and when the CDftio
0.2 the cultures were placedi8n ice. to side-arm
flaskg to,give a final concentration ¢
(aspafjt atg stock solution made up in safts). The

tes or m xtures of cogp 4&& ' }ssolved

i n°8t harjol and added to cul tures gi vel the required
final cO&he@mCHati ons. Negative controls- e prepared
wth eq vol unes of. ethanol. Cultures pgre then

pl aced in a 370C i ncubator and shaken for 4 hours

(ODei 0 mately 0.7) before being renoved and put
offlethod SmgghﬁFt% were then renoved for

bet a- gal act osi dase assays carried out according to the
nmevipdimds 12fand B3 WekoPmd agping growalt of Staphdogqyadue pgteus. The

' @ﬂiéﬁﬁﬁnt@\fveré RerotAd ﬁ%&éa%haéﬂ@%dﬁ@&o@& vehs Q@&hieh\ﬂ%l(hnn for 12
contro at a concentration of mmol ar. The_ tesul

S ‘(’}W (g‘%@“ﬂlé’&?‘ﬂe@cl}_“ggﬁﬂ“@)’: wag, at{dcd to 10ml of growth m«.,dmm, Nutuent
3 B{dait, eomaiish hihdimie ji-cBndant AD N 4803 pg/ed ute Bactekie were incubated
bgjé .gal act osi dase activity by 75% at a concentration

0 ug/m. 2-(Bronone iliylcnc)-3-pentanone (123)
reduced t he act|V|t% by 40% at a concentration of

2%@‘/"’?11 t (saﬁfwfa 3 angl 4) ghdwed thapfuranone 123 was more growth inhibitory against
385 v aredmiaty kerme) Fwenhetanenial of fu2zjon@ldd gave a 4 hours prolong

lagphase of growth. A slight growth inhibition could be demonstrated with furanone 122 at 25
pg/ml and furanone 123 at 10 pg/ml.

Example 7: Effect of 3-(hromomethylene)-2-héxanone (122) and
2-.(bromomethylene)-3-pentanone (123) against attachment of Pseudomonas aéruginosa
(PAO1 DO)

122

The halomethylene alkanoncs 122 and 123 were tested for their effect on the attachment of

Pseudomonas aeruginosa (PAQO1 DO) in accordance with the following protocol:

The expcriments were performed in 96 wells microtiter platcs using a volume of 200p!. The
growth medium was M9 and the plates were incubated at 37°C. One % of ovemnight inoculum

was used and the concentrations of the compounds to be tested were 25 and 50pg/ml. The



2- (br onmonet hyl ene) - 3- pent anone (123) agai nst grow h of
St aphyl ococcus aureus. 122 123 Met hods and Results

w@Eooporssas 122 aad 123 were tested agai nst gr omeATL005/000881
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St aphyl ococcus aureus. The experinments were perfornmed
in sidcarni flasks and the growth was neasured at
610nm for 12 hours. Hundred ml of an overnight culture
was added to 10m of growth nedium Nutrient Broth,

~containing furanones at concentrations 10 and 25

ng/m . The bacteria were incubated at 37 C. The result
(see Figures 3 and 4) showed that furanone 123 was
nore grow h inhibitory against S. aureus conpared to
122. Twenty-five ng/m of fursanone 123 gave a 4 hours

b o'hawgté)f g-g qﬂs %reg 01 cﬁﬁaﬂh(f énd 1!1’[%'? thf%&%m?gﬂmhmrﬁg LEd

none
atirsf mhemwmerg f1inext wn1t0crwgq'l nﬂolet aéamb@rmnc@f%m%w ag595nm.

ZEPJFE&I‘%HW J&X%%ﬁt) Wik nﬂ%%‘%gﬁm( #20utRN@AOL Do ETO) set at 100%.

r ononet y ene) - 3-pentaiione (123) agai nst
t achmenpt seudonon i no R} 23
Ths RS ReR: raites PR dnah oes Hg® Sha g nerkeh; ¢
f Beudo@iak a@fuﬁwﬂl (BAOL D). dtot ercimpler3t(brsimopsiigidasnirheganone (122)
an'h li%rﬂﬁ.%?&yﬁ@h% -3 ggtadoﬁe 8%%&@&% Wabndnl&r ﬁsQJdbRWa@ g

nments were perfornmed in 96 wel
mecwwtwrt @AOpPLY és%@ﬁﬁﬁ’ 242 V‘G‘F‘%‘é“%‘f"f P08 The gr ovvt h
medi umwas MD and the plates were incubated at 37 C
(aeantfié 8:0VErhangfithioasay fidrithe daections etiAk? detivity
concentrations of the conpounds to be tested were 25

afygh D ARDbioasT iy paedBDLs (Efgﬂb&iﬁ:t&@édﬂ% (SRER D Bhssier, e9B).

at the cnd oi nt of ég% e"gﬁg nt] \ﬁh ig%wa&sh ing in AB

2% h“"l"‘r’?’é P SRP RIS ¢ PEPT 413 C U S

t hedimhsOflb avrecdivmed 115606 u:uem"@pre@g&mmAB mcdium and 90 ul of the
diluted suspension was added to wells containing supernatant. Compounds (o be tested were
added to the wells to achieve the desired final concentrations and the final volume in each
well was adjusted with sterile medium to 100 ul. Ten ul of V. harveyi BB152 (AI-1-, Al-2+)
supernatant was used as a positive.control and 10 ul of E. cali DH50 supcrnatant or stetile
media was used as a ncgative control. This strain of £. coli has previously been shown to
‘harbor a mutation in the AI-2 synthase gene, ygaG, which results in a truncated protein with

no AI-2 activity (Surctte et al. 1998). The microtiter plates were incubated at 30°C with

. shaking at 175 rpm. tlourly determinations of the total luminescence were quantified using

the chemiluminescent sctting on a Wallac (Gaithersburg, MD) model 1450 Microbeta Plus
liquid scintillation counter. The V. harveyi cell densily was monitored by the usc of a
microplate reader (Bio-Rad, Hercules, CA). Activity is reported as the percentage of activity
obtained from V. harveyi BB152 cell-free supernatant. While the absolute values of
lumincscence variéd considerably between experiments, the pattern of results obtaincd was

reproducible.

The halomethylene alkanoncs were found to up regulate the bioluminescence activity in
Vibrio harveyi Al-2 assay. For example 3-(bromomethylene)-2-heptanone (101),

3-(bromomecthylene)-2-hexanone (122) and 2-(hromomethylene)-3-pentanonc (123) caused a



Reduction in attachnent was neasured agai nst the
control (PAO Do ETO ) set at 100% The hal unet hyl enc

w@bdoanmses were found (see Figure 5) to inhibieCT/AB2005/000881
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attachnment of Pseudonopnas aerugi nosa (PAD DO). For
exanpl e 3-(brononet hyl ene) - 2- hexanone (122) and
2- (brunonel hyl cnc) - 3- rcntanone (123) reduced the
attachment of Pseudur nutuxs aerugi nosa (PAQ DO by up
to 50% at a concentration of SCugfrnl. Exanple 8: V.
harveyi bioassay for the detection of Al-2 activity
Tlic V. harveyi bioassay was perforned as descri bed
previously (Surcttc and Basster, 1998). The V. harveyi
reporter. strain BB170 was grgun for )6 hours at 300C
with shaking in AB nedium Céells were diluted 1:5, 000
i pigEfiGOOE P e ndrivhedingBenapatiivity iarVdr@Gianleyiatl-2dsmydi 4 ut ed
smg{ﬁh&rbf\g@@g,@qge@%gﬂl | I's containing supernatant.
Conmpounds to be tested were added to the wells to
hi eve th des red fi en ti and the fin
VERamue o), Bt o evoupd V2oL PR/t wbupinat scanh il
t BorpBPrombnastenvrisl of V. harveyi BB152 (Al-1-, Al-2+)
supernatant was used as a positive control and 10 ul
of E _cali DHS5rx supernatant og sterile nedia was used
as a egatlve control.. This stifain of K, cnli has
tation in the
Al - wA hase gene, yguG which fesufts in a truncated
proteiniwith no Al-2 activity (Sgrgttc et al. 1998).
The micf®Btiter plates were incubdted at+ 30C with
shaki ng*at 175 rpm 1Ilourly detefffinati ons of the
total |um nescence were quantified using the

- c Wbnéfegraf perspronds 182 tuidi 134 onthe growsl rdatt{cBanettioérhe butdgia

Wbrpmﬁbnaléﬁgnwg &QﬁhlﬁecP lsh‘nﬁ 1ﬂe'f&w&1§ﬁbt@£dll lation

counter ' V. arveyl cel I "density was nonitored by

t L
Ciﬁe exB\er%rnun s wcnc pcrfo glbcg ru%e 96rw lﬁﬁ)éter @P[&blh\é% gl vogxfne u? 100pu1. The
aetoiwtti mgduomvau Wéumﬂ the mméﬂ WhanmyatecBBi’E?E Emb % étrogenight

10 SHREIRALA M sca Y hEohRfir R B tHE EmfRIHES bOfested was S0pg/ml. Botn |

" growth and attachment of the cells were monitored at the end point of the cxperiments which
was and after 24hrs with P. canoris. The cells were stained with crystal violet and the

absorbancé was measured at 595nm.
Figures 7 and 8 show the cffects of each compound on growth and attachment respectively.

Example 10: Effect of compounds 123 on the attachment and growth of Pseudomonas

aeruginosa
0

7 e

CH;
123

The effect of compounds 123 on the growth and attachment of the bacteria P’seudomonas

aeruginusa was detcrmined using the following protocol:



| um nescence varied consi derably between experinents,
the pattern of results obtained was reproduci ble. The

whedosiimsthyl ene al kanoncs were found to up regedBAB2005/000881
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bi ol um nescence activity in Vibrio harveyi Al-2 assay.
For exanpl e 3-(brononet byl ene) - 2- hept anone (101),
3- (bronornct hyl cne) - 2- hexanone (122) and

- 2-(brornonet hyl ene) - 3- pei i tanonc (123) caused

asignificant increase in.biolumnescencc activity in

Vi brio harveyi Al -2 assay at a concentration of

50ug/mM (see Figure 6). Exanple 9: Effect of conpounds
123 and 124 "n the attachnment and growth of

Por phyr ononas canoris. The effect of conpounds 123 and
1341:%1 kh? b&rtwsgh AQEL RN AALHTB IR bt T}i’&em@@ﬁh%& the incubation
Por phyromonas canons was ‘det ernm ned using the

f P¢ B9 HlgS-pr ot ocol : The experinents were performed in

96 well mcrotiter plates using a volune of |0OOM. The

gFigued9 meldDuhowvhs ciBidls ofpminohsl 124 ath e wieind aftavbubettresdectively.

-37C. One % of overnight inoculumwas used and tiic

gmcem L PI‘guPéa&m);gl - SAHP Qﬁxbgng ‘,,bvemstfb% &l Y8R omprises® or
SARPGTRS]. W O RSB B B o 6é¥“}eﬁé‘r‘i{’°§“‘v\ﬂf‘3§?{ or step, or
nersumefcleafehierini@gbn @ siaps; bt ot theagrolsion dllpay edipr odenygat, dnteger or
Stap, Beghowi drileBikems, idbgersiophiegs. and | he absor bance was

‘measured at 595nm -Figures 7 and 8 show the effects of

em ffoumaﬂm.u AendRcOh @ Ppeafidtial raBdeiE DicorhGARA BY tef@tnge. Any
R & Jf%mu?fcfn@ %ta %m&mp&w&s arkiéiss &rahctltk@ wm] ?Qmmnduded

%Uﬁﬁg‘ IO Y LR PUFTe AL DREARAFOTR [ e reen

bH’(YP'éPF all Byel@Eatakesas an admission that any or all of these matters form part of the
prior art basc or were common general knowlcdgc in the field relevant to the present

invention as it existed anywhere before the priority date of each claim of this application.

1t will be appreciated by persons skilled in the art that numerous variations and/or
modifications may be made to the invention as shown in the specific embodiments without
departing from the spirit or scope of the invention as broadly described. The present
cmbodiments are, therefore, to be considered in all respects as illustrative and not restrictive.
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prot ocol : As Exanple 9, but the used nediumwas a 1:9
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hrs. Figures 9 and. 10 show the effects of conpound
124 on growm h and attachnment respectively. Throughout
this specification the word "conprise", or variations
such as "conprises” or "conprising”, will be
understood to inply the inclusion of a slated el enent,
i nteger or step, or group of elenents, integers or
steps, but not the exclusion of any other clenent,

i nt eger or step, or group ofpelenents, integers or

st eps. publ i cati ons nentloned inthis

S eC|f|cat|on are herein incorporated by reference.
Aﬁ? ¥3i on of docunents, acts, materials, devices,
articles or the |ike which has been includedAin t he
proaelnV id dbiofinet a1 omtibpticignd pnyisdptes qoweolpm o ghedhmily
%&Yﬂuﬂzﬂ%%@edg PERY, JeRbecliomPieBEN LT AYENtiOn. 1] is

faken as an admi Ssi on that any or all of

t hese art,.of .t rior

{;?.rﬁbﬁmn’g%%go%c ﬂr?g]\l\ﬁ é&t&lebmdm I??,'gl ];ecgrug on mre {.wfthc r'ﬁlo of
pkiese miphbspugneiaaivitis of the gxialiing doremyoﬂm lefhbéﬁsmeﬂqhheoh
\FIJ\;JIQ WL.BMar%%c%pn&f Tg»gcb Mb12BN. 942. 43k §? application. It

e appreci at persons skilled in the art that

| Bl {’fg‘lé r‘ng Tﬁef“:‘j‘lﬂo&: 'ng/ or %edq (]:L'te%_ t.o'éjggﬁmmaéfl na? mnpg(ques from

Wit RdistavateBarinkmgsdnicopamgidepi thmhedroniemspé%’f I S‘Hel 854
invention as.broadly described. The present

em%@“mﬁnmz B BerintdAR hiefOle&lar kéhelk®. CORTpHRY BirBori1Rbéthtbry, Cold
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| 0 the receptor donaln regul ates the ratio of kinase
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Sulmonella typhimurium, and Vibrio harveyi: a new family of genes responsible tor

autoinducer production. Proc. Natl. Acad. Sci., USA 96:1639-1644.
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Wei, Han-Xun, Kim, S.H., Caputo, T.D., Purkiss, D.W. and Li, G., Highly stereosclective
alpha-hydroxylation/chlorination of alpha beta-acetylenic kctones-An efficicnt approach to
beta-halegeno Baylis-Hillman adducts, Tetrahedron, 2000, 56, 2397-2401.
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Wei, Han-Xun, Kim S.H, Caputo, T.D., Purkiss, D W

and Lia mémod ok @B bﬁépﬁ'&tﬁ)ﬁ%@§&]lﬁ)§&dm formula TT
al pha- hydr oxyl ati on/ chl ori nati on -of

“al pha, beta-acetyl eni ¢ kctones-A p efficient approach

to beta-hal egepo Baylis-Hi |l nman adducts, Tetrahedron,
2000, 56, 2397-2401. CLAI M5 A el hod for the
preparation of a conmpound o la TT wherein R, R

and R3 which nmay be ihe sa QeAdi fferent, arc

i ndependent |y sel ected fFRém H[ hal®gen, al kyl, al koxy,

al kenyl , al kypyl, aryl, aryl akkyl, carboxyl, acyl,

acyl oxy, acylamno, forinyl and cyano whet her
unsubstitutcd or substituted,"optionally i nterrupted

by one or nore lietero atons, straight chain or

br anc HéwreihRi Rz anddRaxvhieh gaygitisgame on dilcrprs) apigdependently selected

CONPr i f&jnlE, K %,QQ§NLMﬂy[m{&yIQQ%9U&QI,Q]fylaﬁl@[,wb@yl, acyl,

wherein R, , fg and X are as defined above, an o
acyloxy, acylamind, formyl and cyano whether unsubstituted or substituted, optionally

interrupled by onc or more hetero-atoms, straight chain or branched cham and X is a

halogen;

the method comprising decarboxylating a compound of formula T

OOH

whercin Ry, Ry, R3 and X are as defined above, and

_ wherein the decarboxylation is carried out in the presence of a mild basc, optionally in

the presence of a solvent.

2

A method according to claim 1 wherein:

Ry, R; and R3, which may be the same or different, are independently selected from H,

halogen, alkyl, alkoxy, oxoalkyl, alkenyl, aryl or arylalkyl whether unsubstituted or



wherei n the decarboxylation is carried out in the
presence of a mld base, optionally in the presence of

wa2@ehwesmt . 2. A nmel hod according to claiml wer/aumos/000881
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R1, R2 and R3, which may be the sanme or different, are
i ndependently selected fromH, hal ogen, alkyl, alkoxy,
oxoal kyl , al kenyl, aryl or arylal kyl whet her ‘
unsubstitutcd orSLi bsiiluied, optionally interrupted
by one or nore hetero aions, straight chain or
branched chain; X is a halogen; 3. A nethod according
to claiml1l wherein: R, R and R are independently H,
hal ogen, al ky! t al koxy, oxoal kyl, al kcnyl, aryl or
aryl al kyl whet her unsubstituted or. substituted,

opti Ly i d b h s
ot ai ORb i i B o O ey S g R B

4 . Abmetheddhaarccording to claim 1l wherein: R, R 2 and

'R, which nmay be the sanme ur different, are

I ndependenilbynsel ected fromH, hal ogen, aIkyI,'aIkoxy,'
oxoal kyl, al kenyl, aryl or arylalkyl whether : -
URS UDSE L e oRinS iR i i€l OPLI ONal Ly T nt errupt ed

) a _

by one or nore ero atons, straight chain or

branched_ ch

n; and X i Br. 5. t hod cordin
to am}"o'?fe""‘il*{3 &P éﬁg 'n‘imﬁ%ﬁﬂfhat}ﬁ?&?’é‘fkg'é °’?ye‘éi’é’t'a’]?‘?5‘n@k‘6‘?'g pgyl or
R, Raryaligh watthgtlungbginped & subAtinetl vpdoaly irettupted byone or more
g al My e ERT Drafhe 8R%E bR LLef o AND R2Is al kyl and

XisBr,Forl;
4. A method according to claim 1 wherein:

"Ry, Ry and R3, which may be the same or diffcrent, ate independently selected from H,
halogen, alkyl, alkoxy, oxoalkyl, alkenyl, aryl or arylalkyl whether unsubstituted or
substituted, optionally interrupted by one or more hc;cro atoms, straight chain or

branched chain; and

XisaBr
5. A method according Lo any one of claims 1 to 4 wherein at least one of Ry, R:, Ryis an
alkyl group:
6. A method according to claim 5 wherein at least 6116 of R and Ry is alky.] and Rjis H.
7. A method according to any one of claims 1 to 6 wherein X is Brf
8. A method according to any one of claims 110 7 whercin the mild base is scleétcd from

triethylamine or DBU, optionally in the presence of other bases.

9. A method according (o any one of claims 1 to 7 wherein the mild base is

triethylaminc.



7. A nethod according to any one of clains 1 to 6
wherein X is Br. 8. L nethod according to any one of

we@bkasnseds | o 7 wherein the mld base i s sel ectpdr/AUnms/000881
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tiiethylam ne or DBU, optionally in the presence of
ot her bases. 9. A nethod according to any one of
claims 1 to 7 wherein the mld base is
trieihylaininc.10. A nmethod according to claim?9
wherein the solvent is selected fromihc group .
consi sting of dichlorontthane, dichloroei hanc and
trichloroethanc. 11. A conpound of fornula 1lproduced
by the nethod according to agy one of clains 1 to 10.
12. A compound of fornula I wherein: R is alkyl;
RO2 i & mdthogdlaceprding tplclainkp whsreqﬂl the)ofvent By selgeted<ron Bic gﬁnup

conpoyl i o i o so that
e B A RS

c 0 r‘rp 0 8;'8 mgﬁlg'g Cg?ol\% g' 6‘%@% by %%Qﬁf‘f?fdi@ t\‘z\ﬁ‘éyr e Rt gpims 1

is C rolGal kyl. 15. A conpound according to claim1l
wherein R is ethyl. 16. A conpound according to claim

12 Wher @imBoukdio fdBhulali7. The conpound

2- (bronmonei hyl cnc) - 3- pent anone. 18. Use of a conpound
of formula Il according to @ny @ne of claims 12 to 17
in -
: =
R

n
whcréin:
R is alkyl;
R; is alkyl or aryl;
Rs3is H;
Xis BrorF.

13. A compound according to claim 12 with the proviso that where R1 is methyl R; 1s not
- Cyoalkyl, methyl, CH;CH,CO,CHj, CH;CH;NO; or CH,CH,CH,OC(O)Ph.

14, A compound according to claim 12 or claim 13 whercin R is C;.1g alkyl.
15. - ‘A compound according to claim 14 wherein R, is ethyl.

16. A compound according to claim 12 wherein X is Br,

17 The compound 2-(bromomethylenc)-3-pentanone.

18. Use of a compound of formula I according to any onc of claims 1210 17 ina

product selected from: clcaning agent for use in the home or industrial scttings;



product selected from cleaning agent for use in the
home or industrial settings;anlifouling paint, waier

wo e@atizasmt products; anti bacterial agents i thBCT/AU2005/000881
treatment of . manmals; antibacterial additive or
preservative in a nedical or surgical device,
di sinfectant, soap fornul ati on, shanpoo fornul ati on,
hand wash formnul ation, dentrification formulation,
detergent for |aundry or dishes, wash and treat nent
solution for topical use; and contact |enses.

26.
antifouling paint, water treatment products; antibacterial agents in the treatment of
mammals; antibacterial additive or preservative in a medical or surgical devicé,
disinfectant, soap formulation, shampoo formulatiqn, hand wash formulation,
dentrification formulation, detergent for laundry or dishes, wash and treatment

5 solution for topical use; and contact lenses.



