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Australia or in any other country.
A popular method of livestock management is the
intensive management system, which dramatically increases
25 the population density of farmed animals and therefore
improves the cost efficiency of housing, management and
labour compared to less intensive management systems.
However, a major consequence of intensive management is
the increased opportunity for the development and spread
30 of disease. This disease may be caused by specific
pathogens introduced, for example, by errors in practice
management, or by opportunistic pathogens in the
contaminated and compromising intensively managed
' environment.
35 Clinical infections can lead to major disease
outbreaks with high morbidity and/or mortality.
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i N animals include the administration of antibiotics,
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vitamins and minerals including copper and arsenicals, and
hormone regulation therapies. Classgic examples include
use of the arsenicals to control swine dysentery,
coccidiostats to control coccidiosis in poultry, and
vitamins which compensate for vitamin deficiencies.
However, feeding these molecules to animals which will be
consumed by humans often raises concerns on the effect to
both humans and the environment as a result of the
development of antibiotic resistant bacteria and the
residues remaining in the animal and in the soil. For
example, there has been evidence of copper residues in pig
livers and also in soils treated with pig slurry.

The development of antibiotic resistance in
organisms is another major concern to consumers and
compromises the ability of many widely used antibiotics to

treat serious infections in humans. Not all antibiotics
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SUMMARY OF INVENTION

We have now found that certain substituted

nitrostyrene compounds have improved growth promotant

activity, require low dosage, result in low tissue levels,

and have low oral toxicity.

Iin a first aspect, the present invention

provides a method of promoting growth comprising the step

of administering an effective amount of a compound of

formula I:

in which

R, R
NO,
o
R
R7 Y R5 1
R,
I



RR'< R Rs R4 301 in which W 2004/076423
PCT/ AU2004/ 000253 - 4 X and Y are either the sane or

waoledofier@rs and selected from a heteroat om i SPEI/AU2BHO00253

or single bond depending on the heteroatons X and Y;

5 RlL to R5 are either the sane gr different and
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conmpound of formula_l in the manufacture of
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The present invention also provides the use of
the compound of formula I in promoting growth of a
subject.

The present invention further provides the use
of the compound of formula I in the manufacture of a
medicament or feed for promoting growth of a subject.

The present invention still further provides the
compound of formula I for use in promoting growth of a
subject.

In a second aspect, the present invention
provides a composition for promoting growth in a subject,
which comprises the compound of formula I and a carrier.

When the composition is to be administered to a
human or animal, it is preferably in the form of a
pharmaceutical or veterinary composition comprising the
compound of formula I and a pharmaceutically or
veterinarily acceptable carrier.

Alternatively, the composition may be
administered in the form of a feed for promoting growth in

a subject comprising the compound of formula I.

385 In a third aspect, the present invention

provides a growth promoting agent or a nutritional

supplement comprising the compound of formula I.
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conposition may be admnistered in the formof a feed
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20 In the compound of formula I, preferably X and Y
are either the same or different and selected from O and
N, more preferably both X and Y are oxygen.

Preferably Ry and R; are either the same or

different and gelected from hydrogen, hydroxy, halogen and
25 optionally substituted C;.s alkyl.

Rs to Rs are preferably either the same or
different and selected from hydrogen, hydroxy, halogen,
nitro, Ci¢ alkoxy and optionally substituted C;.s alkyl.

Preferably halogen is chlorine or bromine.

30 The E isomer of the compounds of formula I is
preferred.

Particularly preferred are compounds of the
formula I in which X, Y, , R¢ and R; are as defined above;
R; and R; are either the same or different and selected

35 from hydrogen, hydroxy, Cl, Br and Cis alkyl; and R3 to Rs
are either the same or different and selected from

hydrogen, hydroxy, Cl, Br, nitro, Ci-g4 alkoxy and Ci-4
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(2) X and Y are O and R; to R3 are hydrogen

15 (3, 4-methylenedioxy-B-nitrostyrene)
O
O
20 ‘ 2

(3) X is N, Y is NH, R; is methyl and R; and Rz
are hydrogen (benzimidazole-5-fB-
nitropropylene)

25

30

(4) X is N, Y is NH, R; is hydrogen, R is
methyl and R; is absent (2-methyl

benzimidazole-5-B-nitroethylene)
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R3 is absent (2-nethyl
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is absent (2-methyl benzoxazole-5-P-
. nitropropylene)
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25 By “pharmaceutically acceptable derivative” is

meant any pharmaceutically acceptable salt, hydrate,

ester, amide, active metabolite, analogue, residue or any

other compound which is not biologically or otherwise

undesirable and induces the desired pharmacological and/or
30 physiological effect.

The salts of the compound of formula I are
preferably pharmaceutically acceptable, but it will be
appreciated that non-pharmaceutically acceptable salts
also fall within the scope of the present invention, since

35 these are useful as intermediates in the preparation of
pharmaceutically acceptable salts. Examples of

pharmaceutically acceptable salts include salts of
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vivo to the compound of formula I. Conventional
procedures for the selection and preparation of suitable
prodrug derivatives are described, for example, in “Design
25 of Prodrugs” ed. H. Bundgaard, Elsevier, 1985.

The term “tautomer” is used herein in its
broadest sense to include compounds of formula I which are
capable of existing in a state of eguilibrium between two
igomeric forms. Such compounds may differ in the bond

30 connecting two atoms or groups and the position of these
atoms or groups in the compound.

The term “isomer” is used herein in its broadest
sense and includes structural, geometric and stereo
isomers. As the compound of formula I may have one or

35 more chiral centres, it is capable of existing in
enantiomeric forms.

The term “heterocatom” denotes O, N or S.
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nitroalkenyl and nitroalkynyl.

In a preferred embodiment the non-deleterious
substituents are C;¢ alkyl, halo, hydroxy, Ci-s alkoxy and
nitro.

The term “halogen” refers to fluorine, chlorine,
bromine and iodine, preferably chlorine and bromine.

The term “alkoxy” is used herein in its broadest
sense and refers to straight chain, branched chain or .
cyclic oxy-containing radicals each having alkyl portions,
preferably Ci;¢ alkyl, more preferably Ci-s alkyl. Examples
of such alkoxy dgroups are methoxy, ethoxy, propoxy, butoxy
and t-butoxy.

The terms “Ci_s alkyl” or “Cis alkyl” used either
alone or in compound words such as “optionally substituted

Ci-a Or Cis alkyl” refer to straight chain, branched chain
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Perlssodactyla and Artlodactyla Members of the orders
Perissodactyla and Artiodactyla are particularly preferred
because of their economic importance.

For example, Artiodactyla comprises
approximately 150 living species distributed through nine
families: pigs (Suidae), peccaries (Tayassuidae),
hippopotamuses (Hippopotamidae), camels (Camelidae),
chevrotains (Tragulidae), giraffes and okapi (Giraffidae),
deer (Cervidae), pronghorn (Antilocapridae), and cattle,
sheep, goats and antelope (Bovidae). Many of these
animals, such as goats, sheep, cattle and pigs have very
similar biology and share high degrees of genomic
homology.

The order Perigssodactyla comprises horses and
donkeys, which are both economically important and closely
related. Indeed, it is well known that horses and donkeys

interbreed.
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(Antil ocapridae), and cattle, 30 sheep, goats and
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believed that compounds of formula I act to promote the
growth of a subject by inhibiting the growth of pathogens
in the gastrointestinal tract as well as having a direct
effect of feed utilisation.

The promotion of growth may be determined by any
suitable known method. In a preferred method, promotion
of growth is determined by an increase in the weight,
length, and/or height or a decrease in food intake, a
reduction in time to reach marketable weight and/or
instance of microbial infection of the subject as compared
to a control subject. In a more preferred method,
promotion of growth is determined by an increase in the .
weight of an subject as compared to a control subject.

Tt will be clearly understood that the terms
spromotion of growth” and “promoting growth” mean the
increase of growth of an subject when compared to a
control subject.

As used herein, the term “control subject” means
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For example, a formulation 1ntended for oral
administration to humans may contain up to about 1 g of an
active compound with an appropriate and convenient amount
of carrier material which may vary from about 5 to about
95 percent of the total composition. Dosage unit forms
will generally contain between from about 5 mg to about
500 mg of active ingredient. When used in a feed, the
amount of active ingredient will be about 10 ppm to about
100 ppm.

Optionally the compounds of the invention are
administered in a divided dose schedule, such that there
are at least two administrations in total in the schedule.
Administrations are given preferably at least every two
hours for up to four hours or longer; for example the
compound may be administered every hour or every half
hour. In one preferred embodiment, the divided-dose

regimen comprises a second administration of the compound
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As used herein, a "pharmaceutical carrier" is a
pharmaceutically acceptable solvent, suspending agent or
vehicle for delivering the compound of formula I to a
subject. The carrier may be liguid or solid and is
selected with the planned manner of administration in
mind. Each carrier must be pharmaceutically or
veterinarily “acceptable” in the sense of being compatible
with other ingredients of the composition and non-
injurious to a subject.

The pharmaceutically or veterinarily acceptable
carrier is preferably an organic solvent such as acetone,
benzene, acetonitrile, DMSO or an alcohol, for example,
methanol or ethanol. While the compounds of formula I
show a poor solubility in water, when water is combined

with an organic solvent a stable mixture is formed.
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adjuvants, and vehicles. The term parenteral as used

herein includes subcutaneous injections, aerosol for

administration to lungs or nasal cavity, intravenous,

intramuscular, intrathecal, intracranial, injection or
25 infusion technigues.

The present invention also provides suitable
topical, oral and parenteral pharmaceutical or veterinary
formulations for use in the methods of the present
invention. The compounds of the present invention may be

30 administered orally as a feed, or as tablets, aqueous or
oily suspensions, lozenges, troches, powders, granules,
emulsions, capsules, syrups or elixirs. As used herein,
the word “feed” means food or drink.

The composition for oral use may contain one or

35 more agents selected from the group of sweetening agents,
flavouring agents, colouring agents and preserving agents

in order to produce pharmaceutically or veterinarily



15 the conpound is adm nistered orally, topically, or
parentally, nore preferably orally, nost preferably

woe@iloye423 n the formof a feed. The conpound oPCT/aUZK/A00253

15

20

25

30

| may be admnistered orally, topically, or
parenterally in dosage unit foygulations containing
conventional non-toxic 20 pharmaceutically or

vet erl narl 'y accept abl.e carriers, adjuvants

VORTIEREST THE Do Sk en EEFRPTAE 1086 eI ragseners
SUQ&@H@@%O@;%drms%Ct ilersosagr edalcdser, sagEimisgie ati eaccharin.

to |u Jasal, cavity intravenoy | r,
in t%@’ Sr}tnrtftqrﬁ'ljﬁ %’Ig 9N ect |lcr)1r(1:S'Lcl)lrde g:é) n%}%wgﬁl
t emmmﬂmllm@sy,ewmmwelwrmmlaldw@r ownddwn gum,
5 SUbt %tl%lo%l d Opl %@or mc,ﬁ al.i@qndParent er @ul%l@%qlét\}oqﬁ‘llng

or Ve erlnar ations for uselnthe met hods of

t h@g@mé:@emncmmmmrmm Grpowids F Wi qngeas, cherry,
| NRRLIGRN J1RY- L& RA-ad M 1Rkahelied .o @d:&tﬁeﬁ Jreedrw®itives

as tablets, agueous or 0|Iy .SuUS enS| on en
t r datdd SR REnRARtE, v S ppaagirol,
Syraldié‘bfr(!ﬁcebidﬁ]éif ,S .meAhIS eth aftresi, n,prdeL \wnﬂibdme:(i‘ sodium
me ns 0 or dr he -¢ 0si t

g'ﬂe ‘J'.%)'a‘lkcr%’:le &é%%s?agle egtrI% romatC‘Jlr.#Tt‘geS oup
of mama,ngs’mye:rms acifd avmdiivrg dgaits, @ﬂloutrlq?ft}orlde or
agentys. and. pr ryi t rdern, dx 1
P ot T e A A s ey e
PCTHORIEIRHTOTR Y ILvIRTied) eydiiteadiat Sal atbbl t@blets contain

Pr el aldioRfe S dabl éhis ieetRRER& utdGritde ridicrase,c
| act ose, Iucosg as art me .or sacchari n. ui t

abl.e
di SRS rig Sridory A ranle Sxtibients
netnilateldnd Qﬁﬁi,tam]lg/vﬁalyltmar e e, useanttharelgilahs 5
bentoni te, ald"ﬁ'{ Ju e e@%:.%:%rnt%lg?t{ag %él t q.i%!ze é}io@&ﬂlg' N4) inert

agents i ncl ude pepper in of "W ntergreen,

chetiryentsr argecloras azpleiriy Grarémﬂﬁ%g el galcium
Pr eI MAd ve S | i de madigrahenzoat eyratd Bl ihdr.and

al phat ocophero], ascorbic id, nethyl r abe
o GIVA LRI S Ui O iR T S S Ta s aloinic
| ubyd icant 83 ) Ned ndttengregnesi aym SL&IIeaitsatsB;alsdle,arge:laetciird,or

sodi urgloal ,eaatr?d (sépdlfuq:]n%hclaqgiirgf a%ents, such as magnesium
stearate, stearic acid or talc. These tablets may be
uncoated or coated by known techniques to delay
disintegration and absorption in the gastrointestinal
tract and thereby provide a sustained action over a longer
period. For example, a time delay material such as
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4,265,874 to form osmotic therapeutic tablets for control
release.

The compound of formula I as well as the

pharmaceutically or veterinarily active agent useful in

35 the method of the invention can be administered, for in

vivo application, parenterally by injection or by gradual

perfusion over time independently or together.
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bi gl ogically . acceg%e?le sol vent uffer andlgdde

20t o bpsed jopRinges' ea?t f r;l’o'ilrke eservatives
adrady fumdr eiditives may also be present such as, for

example, other antimicrobials, anti-oxidants, chelating
agents, growth factors and inert gases and the like.
Generally, the terms "treating", "treatment"” and

25 the like are used herein to mean affecting a subject,
tissue or cell to obtain a desired pharmacologic and/or
physiologic effect. The effect may be prophylactic in
terms of completely or partially preventing a disease or
sign or symptom thereof, and/or may be therapeutic in

30 terms of a partial or complete cure of a disease.
"Treating" as used herein covers any treatment of, or
prevention of disease in a subject, and includes: (a)
preventing the disease from occurring in a subject that
may be predisposed to the disease, but has not yet been

35 diagnosed as having it; (b) inhibiting the disease, i.e.,
arresting its development; or (c) relieving or

ameliorating the effects of the disease, i.e., cause
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vegetable or plant oils such as olive oil, and

i njectable organic esters such.fs ethyl ol eate.
Aqueous carriers include water, alcoholic/aqueous
sol utions, enulsions or. 15 suspensiqns, i ncluding
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preventin e di.sease fr occurring in,a _subject.
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i nvention _i_ncl'udes vari,ous pharmaceutical_ or, .
Ve PG IREAP IO FFFE G oh S s 1A W%ﬁsl%%”gﬁ%gg' non-toxic
di ssaseienthe phaylmueld iscaltOr pretedveariywes, buffers and

icg 3??? :%oeg? éa%g Eégegsg:' “21%%@3 %ol%ﬂ é’.lnﬁsgrgoa%% d1E nt, q{en{ith%ton 's
Pharmaceutical Sciences, 20th ed. Williams & Williams
(2000), the British National Formulary, 43¢ edition
(British Medical Association and Royal Pharmaceutical
Society of Great Britain, 2000), the contents of which are
hereby incorporated by reference. The pH and exact
concentration of the various components of the
pharmaceutical or veterinary composition are adjusted
according to routine skills in the art. See Goodman and
Gilman's The Pharmacological Basis for Therapeutics (7th
ed., 1985).

The pharmaceutical or veterinary compositions
are preferably prepared and administered in dose units.
Solid dose units may be tablets, capsules and
suppositories. For treatment of a subject, depending on

activity of the compound, manner of administration, nature



t he compound of fornula I, anal ogues, derivatives or
salts thereof, or conbinations of the conpound of
wo oroab&23 and one or nore pharmaceutical |y oPCT/AU2004/000253
veterinarily active agents into a formsuitable for
adm nistration to a subject u__sil _10 carriers,
exci pients and additives or auxiliaries. Frequently
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aq§B66G4 6l dnteFyalfon-toxi ¢ excipients, including
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descrlb for i stance, .i.n R ngt o
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They may also be in the form of soft gelatin capsules

25 wherein the active ingredient is mixed with water or an
0il medium, such as peanut oil, ligquid paraffin or olive
oil.

Aqueous suspensions normally contain the active
materials in admixture with excipients suitable for the

30 manufacture of aqueous suspension. Such excipients may be
(1) suspending agent such as sodium carboxymethyl
cellulose, methyl cellulose, hydroxypropylmethylcellulose,
sodium alginate, polyvinylpyrrolidone, gum tragacanth and
gum acacia; (2) dispersing or wetting agents which may be

35 (a) naturally occurring phosphatide such as lecithin; (b)
a condensation product of an alkylene oxide with a fatty

acid, for example, polyoxyethylene stearate; (c) a



ci rcunst ances, however, higher or |ower daily doses

may be appropriate. The administration of the daily
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adm nistration in the formof an individual dose unit

or else several smaller dose unj§s_ and al so by
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For this purpose, any bland fixed oil may be employed
including synthetic mono-or diglycerides. 1In addition,
25 fatty acids such as oleic acid find use in the preparation
of injectables.

The compounds of formula I may also be
administered in the form of liposome delivery systems,
such ag small unilamellar vesicles, large unilamellar

30 vesicles, and multilamellar vesicles. Liposomes can be
formed from a variety of phospholipids, such as
cholesterol, stearylamine, or phosphatidylcholines.

The compounds of formula I may preferably be
presented for use in the form of veterinary compositions,

35 which may be prepared, for example, by methods that are
conventional in the art. Examples of such veterinary

compositions include those adapted for:



- 19 condensation product of ethylene oxide with a
| ong chain aliphatic al cohol, for exanple,

whepiadgaenet hyl enoxycetanol; (d) a condensati oPCPAURNNEH00253
of ethylene oxide with a partial ester derived froma
fatty 5 acid and hexitol such_as,pol yoxyethyl ene
sorbitol nonooleate, or (e) a condensatlon product of
et hyl ene _ oxide with a parti al ester deriyved f
F aPEY LGS PG R e 8 oS AED LI IFanpiog Sxamole
polar@xyeidyy | @Ne .S aidiicoals oromoel-eafueout) sHlations or
phar maceut.i cal, or terinar 0 03|t|
t h& YFERNSIPTE )t \Eﬁ & 5°nj%Ec é% Aquét 638\}823%&5”3361%%111%3 or
ol eajdrauss mmmam:s:mmsatmfﬁmy Weestes for
fo%@c%glloqlcct%r ol ttoglglﬁréovm met hods using those

I'spersing or mettlng agents and suspendi ng
agemreniae Isae nieda ats ofe AT REETERIGY &Y ﬁr@%rtérfrer%lsr

| njiectalheeRarAt '1%1@7)éncﬁlis5Q.rﬁ%c&ﬁirﬁrlé &. as a sterile

i nj ectabl e sol ution or, suspens [ non-to |
parEHfidian ra SUSRERA i [WFen W?ifr“ ?@RF * t(?)rS

exdﬂ‘iﬂr%,maa@naa:ﬁd]rijtddﬂidm whed-db ut aat‘nmﬂlami31o@u"rmrg sidieltion is

accept ab e v h| cI S a soI vents that y be enpl oyed
05 ger%{ciJl olut otfrh h:% t{lrgotonl c sodi um

chltadidel Snrlphlrcmtldma ;addia-i @8 astcefrﬁane Findaerdi o spray

ar g, Gonvent | s¢plyed as a sol vent or
susﬁjn ing medium For this purpose, any bl and flxed

oi ILnrp RS iawdl ofre® - I A udt MFESRhetTTEHbIRF- groam

diglycerides. In addition, 25 fatty acids such as
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by}ﬁggégﬁ aéé“%efﬁﬁ% increase in chicks after single dosing
with Iksin at 12 pg/g in DMSO, 100 Mg/g in DMSO, 200 pg/g

in distilled water/Tween20 and 400 pg/g in distilled

15

25 water/tween20 compared to untreated chicks.

EXAMPLES
The invention will now be described in detail by
way of reference only to the following non-limiting

30 examples.

Example 1 - Determination of dose range

Day-old chicks were orally administered Iksin in
DMSO at 100 Mg/g, 125 ug/g, 150 ug/g and 200 Ug/g body
35 weight and in Distilled Water (DW)/5% Tween-20 at 100
Ug/g, 200 pg/g, 400 ug/g and 500 ug/g body weight.
The maximum tolerated oral dose of Iksin for



conventional in the art. Exanples of such veterinary

conpositions include those adapted for: WO 2004/ 076423
wWEIAARAD4/ 000253 - 20 oral adm ni stration, PERAELIMA000253

application, for exanple drenches (e.g. aqueous or

non- aqueous sol utions or suspepgions); tablets or

bol uses; powders, granules or ©pellets for adm xture

with feed stuffs; pastes for pllcatlonto e
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Deteff mi7eat i on of dose range Day-old chicks were orally
adm nistered Iksin in DMSO at 100 g/g, 125 g/g, 150
g/ g and 200 g/ g body 35 weight and in Distilled Water
( DY 5% e s 20 at 100

Oral administration of Iksin, formulated both in

20 water and DMSO, is effective in promoting chick growth and
is poorly absorbed with low tissue residues. It is
anticipated that the results observed in the chicks will

also be observed in other animalg and humans.

25 Example 2 - Repeat poultry trial

Objective
To investigate the potential of Iksin as a performance
enhancing feed additive for broiler chickens and to

30 determine some safety criteria for its use.

Purpose of trial -

The purpose of this trial is to compare the
performance of Iksin supplemented feed against negative
35 control feed (no additive) and positive control feed (Zn
bacitracin) .

The parameters to be measured are



g/g, 200 g/g, 400 g/g and 500 g/g body weight. The
maxi mum tol erated oral dose of lksin for WO
wQoe4NmAeN23 PCT/ AU2004/ 000253 - 21 day- ol d P€DAU2004/000253
chi cks was 200 g/ g lksin/DMSO and > 500 g/g in
DWT20. Very little lksin vvas_a@?o_rbed froma single
oral dosing. Iksin blood | evels Tor doses of 12 g/g
DMSO 5 or 200 g/g DWwere .bel ow the |imts of,
detecti di) At 1OOW&F§’h[§I\/§61§n6‘n§06he§filg ORFERL e FELES at
of @2k 1pgiareeralsqgbserved at 48 h (Figure 1). Effect
on chick .grow h 10 eat nent -wi_t.h _al.l _daqse nd
f or mul atiilgr)ls of PR glreélslﬁllotl((eaéllisr‘—f1 e gzlsz-ﬁlaewei ght
gaigasitrodhiteles ihadaysacaf wercha S6lmgine hlee amnee ffampy lobacter
(Figur . LCkS I e |k sq
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DMSO, 2QQ jand 400 1gye0 QWi R @aveakaimedm Wit gristle
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trial objective To investigate the potential of Iksin
as a performance enhancing feed additive for broiler

c hilikeds paed ace 1I3@Ne SR some safety criteria for
its use. Purpose of trial The purpose of this trial

is_to conpare t er formance of |ksin supplenmented
15feé@%%r%é’&gﬁa&€°r§5 control feed (no additive)

and posidtareleaehtrreladdded Zrathasist reciBol The Starter and

pa%%ﬁ%erf%fﬁiéﬁéﬁ@ﬂ%&ﬁ?%ﬁﬁéﬁey) supplemented with Iksin in

canola oil and Zn bacitracin (commercial Albac 150) at the

concentration recommended by the manufacturer will be

20 prepared by Longerenong Agricultural College.

Chickens
720 1-day old commercial broiler chicks from

Hazeldene Bendigo.

25
Treatment groups
Three treatment groups (240 birds each) with 4
replicates (60 birds each)
1 rations supplemented with Iksin at 50 mg/kg
30 2 rations supplemented with Zn bacitracin
3 rations with no additives
OR

35 g8ix treatment groups of 2 replicates each (or 3 replicates
+ 1)
la Iksin 50 mg/kg + old litter



WD 2004/ 076423 PCT/ AU2004/ 000253 - 22 (i) weight
gain and feed conversion rates at weekly intervals;

w@ 2ooj/opaehogen col oni sation in the gastroint eBtCT/AER004/000253
tract with Sal nonella and Canpyl obacter 5 by cl oacal
swab during rearing and by caecum contents at tine of
processing; (iii) the residue of Iksin in breast
muscle tissue, fat and |iver- &3 tine of processing
and after 5 days withdrawal; and 10 (iv) the |evel of
resildues Iksihabtes mavd lbrtdidrer litter at tine of

pr ocgssi '3’:91 gl@%&@fn 3 days wickhdrawal . Tri al

pr ot ocol ods 15 Manyfacture of rations
St ar?d%\rd%béﬂaf:???ﬂenratnre&h i5F°Broiler Starter and
G oviet - Fivol sli€ll t Feeds+ (Ridlllgykesuppl emented with Iksin

ifgo)ﬁg?oltl\%egldhl@g}ge;n | bagi triagip (commercial Al bac

concentration recomTended by the
manuf acturer will be 20 prepared by Longerenong
Agr istd ngralehiekl ﬁgﬁagerﬁﬂtckens 720 1-day old
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Feed and water will be available ad libitum.
15 Peng will be seeded with broiler litter (16 weeks
0ld) from a commercial rearing shed at Longerenond.
This litter will be assayed for presence of
Clostridium perfringens, Salmonella enterica and
Campylobacter spp to confirm contamination level.
20 Broiler litter will be handled according to
commercial industry practice.
Ikein treated birds and litter will be destroyed to
waste according to environmental standards.
Untreated birds and positive control birds will be

25 processed as broilers for human consumption.

Birds for serial monitoring
Five chicks from each replicate in each treatment
group will be randomly selected for the collection of
30 specific data throughout the study.

Specific data
a) Measurement of individual weight gain at 0, 14,
28 and 42 days (or slaughter);
35 b) Collection of cloacal swabs at 0, 14, 28, 42
days (or slaughter) for microbiological culture for the

presence of Campvlobacter and Salmonella;



b Iksin 50 + new litter 2a Zn bacitracin + old litter

2b Zn bacitracin + new litter 3a No additives + old

wo 2aotere4d3 3b No additives + new litter Broil erCTAURK04/000253
managenent Birds will be housed according to the

i ndustry standard for commercial broiler flocks

spatial 10 requirenments (0.67 sq ft/bird) and

envi ronmental conditions. Eaché4eplicate will be
separately housed with separate feed and water
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1@hi cks aét@ﬁna@@hcb@ehw@&ﬁm rarﬁaahvaeeahnfmpecgmmy with

Wl cher Aoy sehect e for J Necsel Letion.al, a%%

spec?‘?l roughou ecl
I\/Ieas@t’%frféfrﬁntofgrpﬁﬁl)w dual weight gain at 0, 14,

and 42 days (or slaughter); 35 b) Collection of

cl oacgal ro%pgs at 0, 14, 28, 42 days (or slaughter)

for |caI culture for the presence of
IGanpyl oba?c)ter RendrSap fokesd aonsonedokeovegrl3 0, 14, 28, 42

PCT“ﬁH%QOAﬁQQQ%ﬁﬁhter24by weighback of feed in hoppers.

b) Observation for appearance, behaviour and
general health and well-being.
c) Record of morbidity (deaths + unfit culls) and

20 any gross pathology data.

Analysis of data
Welght gain and feed efficiency between treatment
groups will be compared.

25 Pathogen colonisation rate in sentinel birds from all
treatment groups will be determined by presence/absence of
pathogens in cloacal samples.

The effect of Iksin treatment on Campylobacter
colonisation (caecal contents) and invasion (caecal

30 tissue) at slaughter will be compared to controls of the

treatment group mean viable counts.

Expected outcomes
The trial should show:

35 (1) whether there is a weight gain advantage over
negative control birds at specific intervals and at time

of processing;



C) Collection of breast nmuscle, liver and fat tissue

at slaughter fromlksin treated birds + sanples of
wheoiloaqs2d i tter for neasurenment of |ksin resi dBEFAU204/000253

Col l ection of breast nuscle, liver and fat 5 tissue +

sanples of broiler litter at 5 days post- w thdrawal

for nmeasurenent of lksin residues; e) Collection of

faecal sanples fromlksin treated ~birds for assay for

I ksin; f) Collection of caecal contents and caeca

tissue 10ii)o deter Miksencobwnasation ard dawegitonegimen

eSpSELy sl MhRa EATRNL ORRRIdIAnd Sal monel | a (mean
vi abl e count, “per treatnentﬁaﬁg%géc CGeneral data.l15 a

Record of (fiddd ceharidred 158 es papaesy ingidenc
(or staughica bydweagbphobeoferd)edd ithehgppersiniystinal

se nce, behaviour and genera
Egalgﬁgéédﬂﬁé g~§@Q§§£Q Record of norhidity (deaths

+ unfit cldvs) a%k?tﬁﬂ¥ 1gr 58Supat A RPFatlgads or
Anal ¥5¥&s 0fn dat @anpel gbicigar nahdaflieedefifi themqoultry
betmgen treatment groups w Il be conpared. 25
Pathogen ol oni sation rate in sentinel bjrds from al

t r eat ment (gr oupswigthierh EhgEeepren@dy biksin residues in

U esensel @psencenaf 1ipat hogensed ntclsoacghrsanph@saf the
ef fect % | ksin treatnment on Canpyl obacter

col ofit ¥4 T8 (caecal contents% and invasjion (caecal 30
ti ssue) aftvil aughrerleyall ofe IEsipatedtd BN tlidIts§Toft
the sisegivents o g&@eﬂe‘antm@bael c&mt s. Expected

out cones The tri houI shomr (i et her__t e
is a wei gh Jdal na% é‘.haerﬁ age OV(Je'rS an %fé\ll\'g: Contgrol}%{q rates of

i r dshat uspezi fdleannversas scmi‘dar@tnatqeﬁe ligter.
processi ng; WO 2004/ 076423 PCT/ AU2004/ 000253 - 25

It 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

20 without departing from the spirit or scope of the
invention as broadly described. The present embodiments
are, therefore, to be considered in all respects as

illustrative and not restrictive.



(ii1) how I'ksin conpares to a treatnent reginen
previously used in the industry; (iii) whether lksin
wo e@doae2pat hogen i nci dence (Sal nonella and PCT/AU2004/000253

Campyl obacter) in the gastrointestinal 5 tract during
rearing; (iv) whether 1ksin reduces pathogen | oads or

i nvasi on by Canpyl obacter and sal nonella into poultry
ti ssues; (v) whether there are &y Ilksin residues in

10 nmuscle, fat and liver tissues at slaughter and
af t FHE \@IATMSaWEF INING ) THE ENVEREIIONT ARRsA® FOLISHG:| er
litter at slaughter and after withdrawal; and (vii)
whet her there is any g%%ect on.growth rates of, .15 Ege

use bf clean PeP8HECT éﬁ?ﬂﬁ?&gQIPFPth FERGYG e T step
appretiainechily epéngoms skiddtede mmohet afta tdmipound of

u (OITER i.ations and/ or nodigj catg ons nay be nmade
? ”??e |H¥gﬁ¥ion as shown in th-Jspeéific enbodi nment s
20 wi t hout departing fromxhe spiitSerYpe of the

i nvention as broadly i bgp
enbodi ments are, theefote pe congj dered in al
respects as illustrative Ind NPt réstrictive. WD
2004/ 076423 PCT/ AU2004/ 000253 26 THE CLAI M5
1BEFI NI NG THE | NVENTI ON ARE AS ﬂ%LLCMB: 1. A nmethod of
pronoting growh conprising the,step of admnistering
an effective amount of a conpound of 5 fornmula I: R3

R2 XINORich R5 10 RA 1 in which X and Y are either
the sanme or dixf hapentapndigrirechedshhoma dietRrealicoshd

15 iggf%é%égﬂf%o%ra3£29é§6a9§g depending on the

15 is a double or single bond depending on the

hetercatoms X and Y;

Ri1 to Rs are either the same or different and
selected from hydrogen or a non-deleterious substituent;
and

20 Rs and R; are either the same or different and
selected from hydrogen and a non-deleterious substituent
or one of Rg and R; are absent when there is a double bond
present,

pharmaceutically or veterinarily acceptable

25 saltg or derivatives, pro-drugs, tautomers and/or lsomers

thereof to a subject in need thereof.

2. A method according to claim 1, in which the
gubject is an animal or a human.

30
3. A method according to claim 2, in which the

animal is an intensively farmed animal.

4. A method according to c¢laim 3, in which the

35 intensively farmed animal is a mammal, bird or fish.

5. A method according to claim 4, in which the



heteroatons X and Y; RL to R5 are either the sane or
different and selected from hydrogen or a

woer4dad4es eri ous substituent; and 20 R6 and RYCHAE2004/000253

either the same or different and selected from
hydrogen and a non-del eterious gybstituent or one of
R6 and R7 are absent when there is a doubl e bond

present, pharnmaceutically or veterl ar.i| eptabl .
25 RAMEL oS Rer At i GRS er ﬁ%ﬁé icken or

| saiRtlsey thereof to a subject in need t her eof . 2. A
nmet hod according to claim1, in which the subject is

r%p%ﬁ%dgl

an animal or a human. 30 3. A nethod according to
cl&m?2, in \mhumektltchie acnnding scapintersioklsldigrseld to 5,

sani el A 6f rgﬁ og cglohr@f teh &l BB ?br Iaamlcéhé héha

35717 ntensiv

antmal 1s a mamal bird or

flsﬁﬁle@eﬁb\mm&I aEd¥ding to claim4, in wich the
MD 2004/ 076423 PCT/AU2004/000253 - 27 mammal is a

turkey. 6. A Arét

cow or shee the rd |s a chi cken or
eggbmg 9 oy e ©f ot dithkeh X and ¥

t o d&xe ot ohi ch X and Y are either the sanme or

10

different and selected fromO and N. 7. A nethod
according to claim6, in which X and Y are both 0. 10

8. A net hod &mmq@ gerardinmet ofany gme Af tolgims jh to 7,
mm'fﬁ‘ﬁ%ﬁ@@qkR%n%fﬁgeéfgeélEﬁgrséﬂg 95mg|6£eaﬁﬁfeﬁaﬂt and

sel ect

from h y en, hydroxy, hal ogen and

optiotREtsO S RYIRQEPTOL Y F Y. 5l ageth Fhd i tonally

accausk oy, pnglgfr claine 1 to 8, in which R3 to
15R5 are either the same or different and

20

25

30

35

9. A method according to any one of claims 1 to 8,
in which R; to Rs are either the same or different and
selected from hydrogen, hydroxy, halogen, nitro, Cig
alkoxy and optionally substituted Ci.s alkyl.

10. A method according to claim 8 or claim 9, in

which the halogen is chlorine or bromine.

11. A method according to any one of claims 1 to 10,
in which the compound of the formula I is in the form of

an E isomer.

12. A method according to any one of claims 1 to 11,
in which X, Y, 2, R and R; are as defined in claim 1; R,
and R, are either the same or different and selected from
hydrogen, hydroxy, Cl, Br and Ci.s alkyl; and Rz to Rs are
either the same or different and selected from hydrogen,

hydroxy, Cl, Br, nitro, Cis alkoxy and Ci;4 alkyl.

13. A method according to any one of claims 1 to 12,
in which X and Y are O, R; is methyl and R, and R3 are

hydrogen (3, 4-methylenedioxy-P-methyl-f-nitrostyrene)



sel ected from hydrogen, hydroxy, halogen, nitro, Cl1L 6
al koxy and optionally substituted C1_6 al kyl. 20 10. A

woregohoth42axcording to claim8 or claim9, in wTAURI0000253

hal ogen is chlorine or brom ne. 11. A nethod according
to any one of clains 1 to 10,_ £b in which the
conpound of the formula | is in the formof an E
isoner. 12. A nethod according to any one of clains 1
to 11, in which X Y, ,OR6 _apd eN{Sldeflnedln

ar
claiml;, RI 30 and R2 ':- sane or
ogen thdroxy, , Br
R5\Z& e Férthe sane or

different and selected{fro
di fferent and sel ected fom hydrogen, hydr oxy, d,

and Cl1 4 alkyl; and R3

5Br, nitro, Cl_4 alkoxy and C _4qalkyl. 35 13. A nethod

10

according to any one of clains 1 to 12, in which X
and Y are O, Rl is met hyl and R2 and R3 are hydrogen
ARt Ry lgne -HBt hylage mu;trd@@ggmen:e)zlm

2004/ 6423 PCT/ ONX®2 CH3 5 X
an&‘eF%é’ yF{LIéZ %yg d gen (3&51-

ro

met hyl ened| oxy- ( 3- ni t r ostQy epeh oA D/ 2 Xis
N, Yis NH, Rl is nethyl/ and a are hydrogen 15
(benzi m dazol e-5-(3-nit o e) NN CH NH 20 3
Xis N Yis NH Rl is hygfogess; R2 is nethyliand R3

is absent (2-nethyl benzim dazal e-5-R-nitroethyl ene)

X ig N, Y is NH, R; is methyl and R; and Rz are hydrogen

15 (benzimidazole-5-B-nitropropylene)

20

X is N, ¥ is NH, R; is hydrogen, R; is methyl and Rz is
absent (2-methyl benzimidazole-5-f-nitroethylene)
N NO,

25 CH3—<

NH i

30 X is O, Y is N, R; and R, are hydrogen and Rz i1s absent

(benzoxazole-5-f-nitroethylene)

S

N ; Or

NO,

35



NNR2 25CH3NH/ 4 30 Xis 0, Yis N RL and R2
are hydrogen and R3 is absent

W@ b@anoxdayol e-5-J3-nitroethylene) O 2 <X ; NOI/AU3B4/H500253

sdefined in any one GH3

15

20

25

30

35

WO 2004/ 076423 PCT/ AU2004/ 000253 - 29 Xis N, Yis

0, Rl and R2 are nmethyl and R3 4 absent (2- nethyl
benzoxazol e-5-p-nitropropylene) NOZ --~/ "Y 5 CH3 O
CH3 6 14. Use of the c ound of Ialasd

Tk 36 Bny Yo Or Enarns B EFATTHT G T I8 GRATE (2
of math§ubjeeizoxbzoldss -ffntibeopampylrtedf for rrul al as
defined in any one of clains 1 to 13 in the

manuf acture of a 15 rred| CHIE S ® 2pr onot i ng
growt h of a subject

: r use in
pronoting growth of a subpect. 20 17. % corrp05|t| on

for pronmoting growh in a subject, which conprises the
conpound of fornmula |I as definedg in any one of clains
1to 13 and a carrier. 18. A pharnmaceutical or

veterinary conposition 25 conprising the conpound of

forlrml a l asum‘idfecth'en R cwmel ocﬁ fRlraivis I tee ®fdmed in

phar nmaceut [ or, vef gni nar t
caraﬁ YR8 al osi t \{:I o(n?L acqglo Oﬁnoacflglegglgg‘ltgm 18 Shice
i s sabj&@tt.opi caI , oral or parenter aI conposi tion. 20.

A conposition according to claim18 or claim 19

15. Use of the compound of formula I as defined in
any one of claims 1 to 13 in the manufacture of a

medicament or feed for promoting growth of a subject.

16. A compound of formula I as defined in any one of

claims 1 to 13 for use in promoting growth of a subject.

17. A composition for promoting growth in a subject,
which comprises the compound of formula I as defined in

any one of claims 1 to 13 and a carrier.

18. 2 pharmaceutical or veterinary composition
comprising the compound of formula I as defined in any one
of claims 1 to 13 and a pharmaceutically or veterinarily

acceptable carrier.

19. A composition according to claim 18 which is a

topical, oral or parenteral composition.

20. A composition according to claim 18 or claim 19
in which the pharmaceutically or veterinarily acceptable

carrier is an organic solvent.

21. A composition according to claim 20 in which the

organic solvent is acetone, benzene, acetonitrile, DMSO or



in which the pharmaceutically or veterinarily
acceptable carrier is an organic solvent. 35 21. A

W@ oip0%4e3 on according to claim 20 in which theCT/AU2004/000253

organi c solvent is acetone, benzene, acetonitrile,
DMSO or WO 2004/ 076423 PCT/ AU209¢/ 000253 - 30 an

al cohol . 22. A feed for pronoting growth in a subject
conprising the conmpound of forrmula | as defined in any
oné? §lge %ﬂ

claim 22 which further conprises a carrier selected

|| Alked o | Aedreddotube s B DA fod B
nolcaspes. s ime dheh avsprewd, of fleormvdal I cor isflineshlin any one

laims 1 to 13. 23. A feed according to

5 cal G upghlori de grd vegetabl e or plant oil. 24. A

10

15

20

growt h pronoting agent or nutritional 15 suppl enent
conpr|S|ng the conpound of fornmula | as defined in

any3one of claifged dc@okdindd tded «0fm tdre m&ﬁfﬁlﬂtﬂiﬁrﬂﬁer
formula | as defined in antxige of C'fﬁ#ﬁkélﬁé%l sé§bean

a GBRMH S5 Mot St et

supRlednerot tonseed oil meal, linseed oil meal, sodium

chloride, corn meal, cane molasses, urea, bone meal, fish
meal, corncob meal, calcium chloride and vegetable or

plant oil.

24. A growth promoting agent or nutritional
supplement comprising the compound of formula I as defined

in any one of claims 1 to 13.

25. Use of the compound of formula I as defined in
any one of claims 1 to 13 as a growth promoting agent or

nutritional supplement.



