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-1- GROWTH PROMOTION METHOD FIELD OF THE INVENTION This
invention relates to a growth promotion 5 method and in particular to a
method of promoting growth of an animal, more specifically intensively
farmed animals, such as, pigs, cows, sheep, chickens, turkeys or fish. 10
BACKGROUND All references, including any patents or patent
applications, cited in this Sp(ff@- tjo n@llz}i incorparated by
reference. No admission is c{ﬁeﬂaﬁgé@gri* n@?@f@ titutes prior art.
The discussion of the 15 references states what their authors assert, and
the- ppPICHS TegeryR VETighito challenge the accuracy and pertinency

of the cited dOCﬁ%@Siﬁg%m?&hea.ﬂ Ig@g%st%?gal;h@ﬁo%m?ﬂp&otion

number of prior publications are referre IS reference does
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theoforamasngensel gl kimwdedge ¢ thiecarl, iy AntiealBiceabyanfathed

coupipn A1 BoPWiaEMetod g %‘@St%@?néﬂ%@ﬁ?t EHPEKEHRNS YR rkeys or

manpagement system, which dramatically’increases 25 the population
defdif/of farmed animals and therefore improves the cost efficiency of
housing, management and labour compared to less intensive
manecrRaENygystems. However, a major consequence of intensive
management IS

the increased opportunity,for,the development and
oroa 30 of dreAldo FRTE tRIGRS AR B8 Bl SR BRRE Barag Ratent
inteleiR k8626l @Ramptd Esceridts th bracticechbhagtimt adiehyhereby
OpROIETPpH RAE@IBYS Hethereqstaminmedaand egMprPNiisingade that any
intens ir e linical infectio jo
i B Bl oty Scucetor BHoEne
references states what their authors assert, and the
applicants reserve the right to challenge the accuracy and
pertinency of the cited documents. It will be clearly
understood that, although a number of prior art
publications are referred to herein, this reference does
not constitute an admission that any of these documents
forms part of the common general knowledge in the art, in

Australia or in any other country.

A popular method of livestock management is the
intensive management system, which dramatically increases
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 iIncreased opportunity for the development and spread
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.

Clinical infections can lead to major disease
outbreaks with high morbidity and/or mortality.
Subclinical infections can interfere with the normal



Subclinical infections can interfere with the normal -2- metabolic process

of an animal. For example, interference with the gastrointestinal function

of an animal can interfere with its normal eating habits. This results in

poor growth and feed efficiencies by the animal, which in 5 turn results in

less efficient animal production. Most &dditives can, but do not always,

improve feed use and rate of live weight gain by 3 to 8 percent. However,
asmedaboilives pcreassthefcan ot biet] their@iclgstamplieenlyncadg rence
effgqtive ithe HALEPOVRERSEPRARNFRLEYIGThe EOahobMENRAHiBeE:

anq 10, P MR CTED! SOt davprbean.oaned B g Jegg o 1es in
expensive means, such as a change in mana%emen System oran

imPRREdSHIEDs anfhafeearrefifibed earresRypibrffolnad inwigich in

5 livasierk diessidresganerdbssdeifiiciehat hndddd pooduieeioMany
feed‘a_ddlltlves n}\wgglee é{ﬂw\‘i@\(\;gérogéﬁhe i %orﬁ: aléqmg?g],orﬂ%mve
to minimise the presence of residues of the additive in the meat of the

anFRAh S M SPE NN HFARE SRR PorbQrBwiiescent -
anthasie ey derth ethidmanisticttionas amibictiase vithmitostd afneratd et

INC(BRG CRPRAATILAT SRR DAY BRrmeeRa reafaiir iergiene
Classic examples %%?Iude use of the ars%als to con]lgol wine
[

10 4y JIIRERVSE RLEHINAAE RYST SoddtfioS8TT pBlittNEndiiihlivg and
whidrecsapendanp romManent dedidksheret thavevdeasediittred by a
moi%@ée%%@'ﬁiﬁi?}%wmwu Ih@@@na@,rr@gdwdmgaarm oftan égiémélntf
co n tpe e n nment as a result o
theg%géﬁelggm%ﬁ]t g&?ﬁﬁﬁgﬁc %‘ﬁsﬁgﬁ ﬁctéﬁﬁég the residues _
remaining in the@HimaNEIndaetheasifil EbY e ARNE Rk §aE pdeg In

15 evilleues tbchppdratsidaes igeite hadrbyaratialsn is tetetieatediwitto pi75

slufy/kg feed. Many feed additives must be withdrawn from
the diet before slaughter In order to minimise the
presence of residues of the additive In the meat of the
animal when consumed.

20 Current additives used to promote growth of
animals iInclude the administration of antibiotics,
vitamins and minerals including copper and arsenicals, and
hormone regulation therapies. Classic examples include
use of the arsenicals to control swine dysentery,

25 coccidiostats to control coccidiosis iIn 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

30 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

35 organisms is another major concern to consumers and
compromises the ability of many widely used antibiotics to
treat serious iInfections in humans. Not all antibiotics



The development of antibiotic resistance in 35 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
-3- promote growth. For example, broad spectrum antibiotics are not
generally used for this purpose. Theredore, the development of a growth
promoting agent which leaves a minimal or no detectable residue is also
of paifReiteo Grevrtnmer&oxleyReActioRr@bidhsreathvn r@etiibiotics
copgmingsResHisratiyvasde knewp RIRsUpUifsosiect afiarariee, the
SUpRICIEY %8%%%“'3%%&%%” e 8%?%?{”%“%’&6‘@%@."&%0r%‘é’#%s a
treatment programs in pouitry and beer cattle have been restricted. There
is MérebEfly 0 pRssted aekprbdaunestdyfedificethafofGaaggrn to

5 compasoaers the £llepepicEceaanivonsmamlittly, rcexamplea result of
noesHUIRriRRY LbEriEckda IivRelves I RBNIS I Bkur.  The
cephalosporins, aminoglycosides, macrolides, sulfonamides and
trirfdthepfn? hitRSHReTe, SURRAR TR CsERRSNTREd e dur ther
anttdoaonesind regueemknhacomdmglyredtsciot gpovwh rpresndtmgoou l try

agaR§ Waelr leaverTiimalesrliss ipesitpRistiyWhighdbey Psve heBasing
administered a§d in the envwonmeﬁg ZPﬁE%MMARY OF INVENTION We
d r

10 hafd BRHbEnd 1Rt PR DG Stit EArEnd RSmipetndd HER0Y
imG@VRaWreEth prondibft BEABREa8qREDRNNGs &GN Tes Ut lofor
_tiS%J&a_lﬁmﬁy %’ﬁ)ﬂ%btﬁ@ mfétmé@éi_‘iib‘i\}@@ fiﬁbﬂ%ﬁﬁ&_ﬁﬂ%ﬁ M?W ;nes ,
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macrolides, sulfonamides and trimethoprim, nitrofurans

15 except nitrovin, arsenicals, hormones and anti-hormones.

A requirement accordingly exists for growth
promoting agents which leave minimal residues iIn animals
to which they have been administered and iIn the
environment.

20

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,
25 and have low oral toxicity.

In 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 1I:

30 |
in which
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XNOZ R6RyYy/RR, s R4301 inwhich -4- X and Y are either the same
or different and selected from a heteroatom; | is a double or single bond
depending on the heteroatoms X and Y; 5 Ri to R5 are either the same or
different and selected from hydrogen or a non-deleterious substituent;

and R6 and R7 are either the same orddifferent and selected from
hydrogen and a non-deleterious substituent 10 or one of R6 and R7 are
absent when thefea®d doudlebeddhgEsdine ppameasutidaifferent and

velgspatiyareceptabley Iadiecr sietyatives, pro-drugs, tautomers and/or
isomers thereofgo.a subject | ed there 5 r 08,
A°PIER BRecs eiEelio TRAGSREILNENIOR, che

also provides the use o tecompmﬂ1 rmula’lin pro
a Sedieroakensrede@fvention further provides the use of the
compound of foquled iRgharearifebiere the 2amedsanEnt be fegrtfaind

pr%‘it&gtg R ehB Presmb v eaigR ey {;‘gfﬁ;u Lﬂ‘SB‘Eﬁ"Eﬁent

te(mmpmmdoﬁmmuml ru&unmnmdmggmwmo ject. In a
se@ih aspect, the present invention 25 provides a composition for
promoting growtRsinaandulBjeca rehechttwmnprides thaneonopouwhdfdieioentilaand

| ag@ RRAFEEN- FMORNHYE FORMPSHINN 18 1P 5R-ANBES FIUS Ssubstituent
or one of Rg and R; are absent when there is a double bond
present,

pharmaceutically or veterinarily acceptable
salts or derivatives, pro-drugs, tautomers and/or i1somers
thereof to a subject iIn need thereof.

The present invention also provides the use of
the compound of formula I iIn promoting growth of a
subject.

The present invention further provides the use
of the compound of formula 1 1n the manufacture of a
medicament or feed for promoting growth of a subject.

The present invention still further provides the
compound of formula 1 for use iIn 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, 1t 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 iIn
a subject comprising the compound of formula 1.

In a third aspect, the present invention
provides a growth promoting agent or a nutritional
supplement comprising the compound of formula 1.
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human or animal, it is preferably in the form of a pharmaceutical or

veterinary composition comprising the 30 compound of formula | 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. 35 In a third
aspect, the present invention provides a growth promoting agent or a
nutritional supplEntemiceagsikirRNdcapoaisoef fProvikdessusge of the

pressnp BlYeatior EorRfQYisies use %If tb?@l\ﬂ’ﬁ‘rp%'ﬁﬂnﬁﬁﬁ@}lladéﬁ@ or
growt Mmoti ent or nutrjtional supplement. 5 DETAILED

D I%Bﬁ?ggﬁéﬁﬁ ION In the subject specification, except
where the context requires otherwise due to express language or
neDESS&I]LE’DpIiIE&ORII-‘PTEIWNrCBF'CEHE)riSN\'/ENVélm.IiOnS such.as
"comprises” or "jomefiaing] Birouse L 1 YR SEREAE- Ihere th
specify the presence of theusrg?ed_fea?uresﬁjt not to prec%édeeedtﬁe ere ©

prEQRESSE LAY BFrRHe? RUSR OHS HBuSEtsRimLAROLAEE OF
inveatessamusi bp hoted #an,,agbsedorthe stdpsgirisspedficaanjations

thesgipgulas forgsmsri s8sandr theS olsipsiplgrel apaecisdtnlgss g
contexhclearl dictates otherW|s§1. Thus, for, ex%r% le, reference to 'a

cohps H&"Gy‘?d&c?é‘ssg sirfgi€ compouna CAd Wehls Gt OF the
cosibatings Taatsy esth b IRake toniporaliusieothean reeenaslyox

angldd ped eithertheusarhe pr fitetetaandiseloatedldism éhvtst i_\hefﬁ‘t@ of the
pre{ﬁ@é’%ﬁ%ﬁ X and Y are oxygen. Preferably R1 and R2 are either the

same or rent and selected from hydrogen, hydroxy, halogen and 25
opﬁona“ySubsﬂﬂﬁe@g§;6Q§kﬂpted that, as used i1n the subject
specification, the singular forms “a”, “an” and ‘“the”

include plural aspects unless the context clearly dictates
otherwise. Thus, for example, reference to “a compound”
includes a single compound, as well as two or more
compounds; and so forth.

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 R; and R, are either the same or
different and selected from hydrogen, hydroxy, halogen and
optionally substituted C;¢ alkyl.

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

Preferably halogen is chlorine or bromine.

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

Particularly preferred are compounds of the
formula I in which X, Y, 2, Rs and R; are as defined above;
Ry and R, are either the same or different and selected from
hydrogen, hydroxy, Cl, Br and C;_4, alkyl; and R; to Rs are
either the same or different and selected from hydrogen,
hydroxy, Cl, Br, nitro, C;., alkoxy and C;_, alkyl.
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R3 to R5 are preferably either the same or different and selected from

hydrogen, hydroxy, halogen, nitro, C1_6 alkoxy and optionally substituted

C1_6 alkyl. Preferably halogen is chlorine or bromine. 30 The E isomer of

the compounds of formula | is preferred. Particularly preferred are

compounds of the formula | in which ,-Y, , R6 and R7 are as defined

above; R1 and R2 are either the same or different and selected from 35
hydrogen, hydroxpeci Brarexen akyd &irithes eoreoaredsitiedr thbe
sa@pégéﬁf{erm{,@ﬁd; i;ghacgﬁ{bfrggl Fereeqs - hydroxy, Cl, Br, nitro

C1_4 alkoxy an(k 6Y Sg |f e@mplgs %{%{90@ %A R, are

the present inve n. are as oIIows Yard IS me

R2 to R7 are hydrogeMySXogemy eﬂrdﬁ?j(b%é‘fﬂﬁﬁe@(y p- methyl B-
nitrostyrene)(hereinaftar i elevetyipaase Y ikaer p@rlaPretO fe@riedd o as
are 0 and Ri to R7 are h¥ OpRn (3,4-methylenedioxy-(3-nitrostyrene) 15
ONOz O2 20 (3) XisN, Yis l\ﬂ—| Ri is methyl, R2 to R6 are hydrogen

and R7 is absent (benzimidazolg-5- 3 |tropr erquZS IN3 30(4) Xis

N, Y is NH, Ri to R5 are hydrogen R eth Nehd R7 is absent

(2-methyl {

(2) X and Y are 0 and R; to R; are hydrogen
(3,4-methylenedioxy-B-nitrostyrene)

O~
O

2

(3) X 1s N, Y is NH, R; is methyl, R, to Rs are
hydrogen and R; i1s absent (benzimidazole-5-
B-ni1tropropylene)

(4) X is N, Y 1s NH, R; to Rs are hydrogen, Rg
i1s methyl and R; iIs absent (2-methyl
benzimidazole-5-p-nitroethylene)
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benzimidazole-5-(3-nitroethylene) -7 NOZ CH3~NH 54 (5) XisO0, Yis
N, Ri to R6 are hydrogen and R7 is absent
(benzoxazole-5-0-nitroethylene) O NOZ 105 15(6) Xis N, Yis O, Riis
methyl, R2 to R5 are hydrogen, R6 is methyl and R7 is absent (2- methyl
benzoxazole-5-(3-nitropropylene) NOZ -CH3~ 2 0 O )a'~~CH3 6 By
"pharmaceutically acceptable derivative" is 25 meant any

pharmaceutically acceptable salt hygrate !E ter, a e ldCtive

metabolite, analogue, reS|due otHe ' which is not

biologically or otherwise un 55 rab ang ges the desired

pharmacological and/or physiologicddeffect?30 The salts of the

compound of formula | are preferably pharmaceutically acceptable, but it

will be appreciated that non-pharmaceutically acceptable salts also fall

within the scope of the present invention, since these are useful as
intermediates in the preparation of 35 pharmaceutically acceptable salts.
Examples of phfmlacduttil aclepiabll-sdtis It &k Bygrogen and Ry
pharmaceutically acceptabkbstiots siokrscsainmhe fotdissurty hkiimy,lene)

calcium, magnesium, ammonium and alk Iammowm/,q@d addition salts
of pharmaceutically :©/\

5

(6) X is N, Y 1s 0, Ry is methyl, R, to Rs are
hydrogen, Rs 1Is methyl and R; Is absent (2-
methyl benzoxazole-5-f-nitropropylene)

H—
o CH,

6

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
physiological effect.

The salts of the compound of formula 1 are
preferably pharmaceutically acceptable, but i1t will be
appreciated that non-pharmaceutically acceptable salts
also fall within the scope of the present invention, since
these are useful as intermediates in the preparation of
pharmaceutically acceptable salts. Examples of
pharmaceutically acceptable salts include salts of



acceptable inorganic acids such as hydrochloric, 5 orthophosphoric,
sulphuric, phosphoric, nitric, carbonic, boric, sulfamic and hydrobromic
acids; or salts of pharmaceutically acceptable organic acids such as
acetic, propionic, butyric, tartaric, maleic, hydroxymaleic, fumaric, citric,
lactic, mucic, gluconic, benzoic, 10 su8cinic, oxalic, phenylacetic,
methanesulphonic, trihalomethanesulphonic, toluenesulphonic,
bepretesshobichhvyrcsephahilie, ggfaktnsghitahicaedens Biaric,
Fab@iiasge iGm I,aUIiEthmmmo,th @@Pcﬁﬁ}{ﬁ ic, iRagAG and Va_}ﬁiﬁi‘irﬁii}?‘ﬁ- dRd
n ition, some of the.camp of the_present inventio £
o IR e o RS LS AR i arny
end&iapREsE Rithno Haasdspasfe iskHlioAS TR¥dEReRdeLdGy” is

5 used-tRuphdsin @ kxqadedsiensd ¢q inshadphucionalrdetivativesairbonic,
th o] rmul ' iy C rtible in wi t
co T ot B el o

préPREmACsHaECRld YoragRPIaRAe V0L ARNAES AHMLS iU AndSie BRETIC,
"Desigp Parafdrodumigst ed, Ht@cbaygaard, Ededer, 1088 rohemakeic,

"R 1 ¢S, Ve PECIN Fhitt RFOadRRIRENSE iR dKHIde CoBRgHIS of

formula L which are_capable of existing jn a state of equilibfium between
10 1S USSHBRE ot ien deERUIRRTRAS s Shans sl Tc:
coitvddimbanetaianesetkirbapd and ted pesrisH bR ResHEC atoms or
grq;mz'érﬁb%slzomﬁ:@wd-,Téalqrﬁy'lii@_meéut pead h_ﬂ@[‘ indgpdraddest
se clu ctur etri reo S.
coﬁ%ﬁ%ﬁiﬁo fq%nﬁ??itgﬁ’ay%&%e%@é o?%\?){r%ec%hirasf é.g(rac]{?es? %qgei c
capIEERRRNRY iFaHaHEenTeAbRAS. AsltefmlRlsoaftiSdenotes
150,NorS.-9- In addition, some of the compounds of the

present invention may form solvates with water or common
organic solvents. Such solvates are encompassed within
the scope of the iInvention.

The term “pro-drug” is used herein iIn its

20 Dbroadest sense to include functional derivatives of the
compound of formula 1 which are readily convertible iIn
vivo to the compound of formula 1. Conventional
procedures for the selection and preparation of suitable
prodrug derivatives are described, for example, i1n “Design

25 of Prodrugs” ed. H. Bundgaard, Elsevier, 1985.

The term “tautomer” is used herein iIn its
broadest sense to include compounds of formula 1 which are
capable of existing In a state of equilibrium between two
isomeric 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” iIs 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 iIn
enantiomeric forms.

The term “heteroatom” denotes O, N or S.



The term "non-deleterious substituent” is used herein in its broadest
sense and refers to a substituent which does not have a deleterious effect
on the growth promoting property of the compound. Examples include 5
alkyl, alkenyl, alkynyl, aryl, halo, haloalkyl, haloalkenyl, haloalkynyl,
haloaryl, hydroxy, alkoxy, alkenyloxy,%aryloxy, benzyloxy, haloalkoxy,
haloalkenyloxy, haloaryloxy, nitro, nitroalkyl, nitroalkenyl, nitroalkynyl,
nitroaryl, nitrohefdrecyigyin1renindediefiaminsisliskbatftoent” is used
alkeay @G n akysYlBraacaY aseingedighdarés PSnEamirdbs tituent
dibgndamiB.asy Aleniacyl pliplacyl, AVIapYs AYBINER. g rowtn
diacylamino, acyloxy, alkylsulphonyloxy, ary%ul en %xy, etero_cy%lé/?,
he@f@ﬂﬂﬁb@@lBWQ@&E@Yd@ﬁHNQQEQQWHQHQ§;WL preriiclude
5 anddpiienaldarhodikoal loatipdarykxy Ineicapto, &adic#Hdksrylthio,
acyjthy phorug- ining ¢ . Pati Suj
noﬁ%‘e%egtgr%ou SO s%éjsﬁ(l)tuen sﬁélr‘eg’al ﬁ%ﬁggjl’aﬁ%ﬁﬁ%b,uﬁgﬁ)al f,
haBLRAYA HYoalRIRT o BRI ke RABRRT KAt kHoxy,
halvakenliosgydicoy nitlvalioh ryit@eaykenyl &imd nitroethyos/ LKy b,
Pre{giEpe LMRAtmenhinerRIRGINANousi EpcaPyItUCASHe et 8k 1y 1,

halo, hydroxy, C1.6 alkoxy a itro. The term "halogep” refers to

10 fo B M AERTRS RN AR Ao RO AAS Bromine.
Tha kkymydirmiyras uaEd hardinon itd basatkast 130 se s Zid astendto
straipbepkginahBnehed GPRIN efl Reeligi@eyaontanymiaries)d cagltry lacyl ,

U A PR AR LA, sl
and¥ylsidphRersopymshete iomyplyd c NeLaKPEYS A6 ther
15 heterocyclamino, haloheterocyclyl, alkylsulphenyl,
arylsulphenyl, carboalkoxy, carboaryloxy mercapto,
alkylthio, arylthio, acylthio and phosphorus-containing
compounds.
Particularly suitable non-deleterious
20 substituents are alkyl, alkenyl, alkynyl, halo, haloalkyl,
haloalkenyl, haloalkynyl, hydroxy, alkoxy, alkenyloxy,
haloalkoxy, haloalkenyloxy, nitro, nitroalkyl,
nitroalkenyl and nitroalkynyl.
In a preferred embodiment the non-deleterious
25 substituents are C;¢ alkyl, halo, hydroxy, C;.¢ alkoxy and
nitro.
The term “halogen” refers to fluorine, chlorine,
bromine and 1odine, preferably chlorine and bromine.
The term “alkoxy” i1s used herein In its broadest
30 sense and refers to straight chain, branched chain or
cyclic oxy-containing radicals each having alkyl portions,
preferably Ci_s alkyl, more preferably Ci_4, alkyl. Examples
of such alkoxy groups are methoxy, ethoxy, propoxy, butoxy
and t-butoxy.
35 The terms “Ci-4 alkyl” or “Ci¢ alkyl” used either
alone or 1n compound words such as “optionally substituted
Ci-4 or Ci¢ alkyl” refer to straight chain, branched chain



alone or in compound words such as "optionally substituted C1_4 or
C1_6 alkyl" refer to straight chain, branched chain -10- or cyclic
hydrocarbon groups having from 1 to 6 carbon atoms. lllustrative of such
alkyl groups are methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, neopentyl, hexyl, cy&fdpropyl, 5 cyciobutyl, cyciopentyl or
cyciohexyl. The term "subject” as used herein refers to any subject in
whivh ©eqkdmdiive I casRtNiseesips. Nay iidjdatomaylhdve 6r BaEpon
rTii%lﬁblgg\cing (l)aldiﬁgétbs%m @endifoguﬂmcm%rhwgw Q_F@lnﬁﬁ@ﬂhyl ,
ct ay be n r a,human. While jt is parti r
cor%téHn‘Yp ate 'iég%é c@gr:?g’o'{?rﬁ% of the n¥3'ehti(')%(5a%r)g {éluil)tab%egé_r%tyl i

trek@ndmidBohediRHthal QPN drseBepbhieCHBARBYORYles,
5 llamgcaipacaydigs csatiepshesi, lwvdscaied tstesoy koo animals such as
primates, 15 feligg, Capigs, bo§|éj[§g QE‘E'“UQE'%%%(%*‘H%?&% ﬁ'sgefers to any

applicable to use in humans and companion animals such as dogs and

cartURIGETat) (A S A Ea PEARER) rPEr APEDii e FrshhRis  The
inchudej eethbey o theeolierHe2 alRrimnietds, Rodeanianbagordegdase or

Cetitdi EPON VR cﬁ?riséi@ﬁ%@ tiedsebdt¥embersaktheubject
10 orders Per|550(jarg}till%ind rtio etécrféa are\%rf[hcularg ereferrg bCec glgci
of Y RSrdthig' Pértafde. & Pple, AtibGadtyia' o y
appxkaarRha180 [ikRg EptbR sensippuRGSheJuEEind Nik@RRdDIpigde
(Sléidfi‘t)at@?écf_ﬁdﬁs ﬁeﬁfgﬁfnﬁtg)zﬁ;ie@ﬁasgtﬁw@ﬁ ginmpﬁlg@ﬁi@@)ho rses,
CPBSET RS o (e el i ety
shebieeatd Ardantdpd 156vidak). FRshyaeritiads s\ifaILasuBK Hgates,
15 godisl $begp,cattieland Ipmsilk/e vy singlal tcdegy aheghaneshighso
degreehil 45N9™% use in humans and companion animals such as
dogs and cats.
Preferably the animal is a mammal, bird or fish.
Suitable mammals include members of the orders
20 Primates, Rodentia, Lagomorpha, Cetacea, Carnivora,
Perissodactyla and Artiodactyla. Members of the orders
Perissodactyla and Artiodactyla are particularly preferred
because of theilr economic importance.
For example, Artiodactyla comprises
25 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,
30 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 Perissodactyla comprises horses and
35 donkeys, which are both economically important and closely
related. Indeed, 1t 1s well known that horses and donkeys
interbreed.
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homology. The order Perissodactyla comprises horses and 35 donkeys,
which are both economically important and closely related. Indeed, it is

well known that horses and donkeys interbreed. -11- Preferably the
mammal is a pig, cow or sheep. Examples of birds include members of

the order Anseriformes, which includds geese and ducks; Gailiformes,

which includes chickens, turkeys, quail, pheasants, guinea 5 fowl and pea
fowl; and ColumBKefesayichitlngedneidedss and tdveSomredaradliieep -

tg_e bir_? is a Ch;(Kﬁ_?m@lfésgygE?ﬁQ’fo@Oﬁ% ﬁzf@mni@mtefi@ BFlugige order
Iypelior Imormes m ronecurormes Pripigr

o e eSS, U Ao keR Bl iornes.
anWAdistal INe i gRSe@PACKE HendivdliexSnedHAIMa JtldRagants, guinea

mafomblsafiel emmiowligsaceive ol ahedifdamiss forweiamplienchudess
su il [ turk - qr fish.
Ll ey e TR T (SRl

achiBUEYmafHfitn PFodRBA - within a limited area. Without wishing to
be bound be thelorgnipibe30 b Elidushthuncdogeubds e idrouts |, act to

ProsBYEIthe rayih GAQEHeE DY iP*i_@UP@rfE@ﬁi’%%%fsoatb(?ﬁ%% iformes,
the gastrointestinal traﬁ:t r@é ﬁ%ell as having a direct effect of fee
0

utiI? a‘ﬂ%ﬁ?‘?ﬁé‘?ﬁor% AR ‘may be determined by any 25
suitable known rhetrdRNiehgrErRdcenethtoe plomdtien silgient ks an

et Dapangiease bp/aighi nlesads e egiéchran imal - such

SeETRIRNY Tle SRR ISR RP U BRI, ror
example, chickens such as broiler chickens, turkeys, ducks
or geese; or fTish.

As used herein, the term “farmed intensively”
means farmed with the aim of achieving maximum production
within a limited area.

Without wishing to be bound be theory, it is
believed that compounds of formula 1 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 i1In food iIntake, 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 iIncrease iIn the
weight of an subject as compared to a control subject.

It will be clearly understood that the terms
“promotion 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



30 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. It will be clearly understood that the terms "promotion of
growth™ and "promoting growth" mean the 35 increase of growth of an
subject when compared to a control 4dbject. As used herein, the term
"control subject” means -12- a subject of the same species, age and sex
aséhsuhijject Whbsthgoh@N® 8§ PESmoRUEhAWEV Sethedcorkie subject
ﬁumﬁétsl@a@fr@mekf?ri adHEVSIgr st BiroaP Pl OB MillRe Ic%ﬁﬁ:t@pdf
erein,-the term "effectiv, ount’ is unt of a comp

e R Sl T A RS F8kmura
acthvity. The specific "effective amount" will, obviously, vary with such

5 factors as the patticuigedomditien heinghdOtwmated: dififpbysicel comlitia?’ is
of m@ﬂl%ﬁ’ e A e Ebﬁﬁﬁgﬂ@%qd "E;i d{;g@&zémrf Phvention
treatment, the nature of concurrent therapy (If any), the specific

forflgche e BRy¥d ahd kbeutiertE of il ¥rhBoRt@BPtANY activity.
derivatives. 15 Ddeagedevdl§ ot thetdeptane oafwonutd’' | vi e padsenously,

Vg9 irbhbS GEReraises PEURL BREUD M RICKIRIFR BR8N be ing
10 Th% am lért%ofﬁﬁtlve g%edle%tthatm_be cgépb{éqpe]d‘wnh the carri e tvbe
matFa S prEH G @ Parhsig HosqhE Wil 95 e ciNGirkH B &t e yp
anifalstdalies inbel@ gatiicekefoddbeadmradtistibro frdineabgiataent,
forgmiatipdniendst febatl r@nniItrlipagy hamarRmyRY centispedefic

B AN A L dpound or
pelEnt GEMBVRIA 8fosition. Dosage unit forms will generally contain

15 between from aldmgagegkeadbst of the compound of formula I of
the present invention may be of the order of up to about
1g per kilogram body weight. The amount of active
ingredient that may be combined with the carrier materials
to produce a single dosage will vary depending upon the

20 animal treated and the particular mode of administration.
For example, a formulation intended 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

25 95 percent of the total composition. Dosage unit forms
will generally contain between from about 5 mg to about
500 mg of active iIngredient. When used in a feed, the
amount of active iIngredient will be about 10 ppm to about
100 ppm.

30 Optionally the compounds of the invention are
administered iIn 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

35 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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500 mg of active ingredient. When used in a feed, the amount of active
ingredient will be about 10 ppm to about 100 ppm. 30 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-dleast every two hours for up to

four hours or longer; for example the 35 compound may be administered
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plasthai levsitieathed afteothesfirsd Salimeisinatian, soffettinanteonaent of
effSEtE’ﬁ/%orﬁgﬁh‘if @ﬁt!vaq@gw%%me b@ﬁﬂi@rﬁ’&?ﬁ%"yo%e SFM¥re
subsequent administrations may be given at a corresponding interval

frontORGAPRIRE YA Rt B 1gMabRE HErPIRedHtadmG & sponding
had nitercasbd toappeadmapsete edt bQ 189d60Mestheation, preferably

impediaieifrpieding MREFNThad eepRadds ¥ohsgppeimately from
e A T S R R
an-ope e conbination. ed't a 9 dﬂﬁﬁmaﬂy
compatible comiinatieevPpHaGsactiERRy-IreISEndie KRAEINEEE0e mMay
agadigi & ma@tr@cwmm@a dﬁ%n@tﬁw naeree Ardkittof heovide
90%‘5’98@8%{%0{%"%%8MEP?@?P”‘]‘%EFS,‘“?NP n%"éHp%”di &thmde any
invention and the other molecule(s) may be administered separately,
se§hiamtng bl sirkemnablAe 2omthaidecuied Wit fageistisaidy - or
praresier grawthigelade Diteeraayeintisrobéals loregfunedemowdspination
VIS O AL S LRIt Vi By PBF AP WSAPERINE dF 3Formula
I. It will be appreciated that the compound of the
invention and the other molecule(s) may be administered
separately, sequentially or simultaneously.

Other molecules which may be used to promote
growth include other antimicrobials iIn reduced amounts,
vitamins and/or minerals.

As used herein, a "pharmaceutical carrier' iIs a
pharmaceutically acceptable solvent, suspending agent or
vehicle for delivering the compound of formula 1 to a
subject. The carrier may be liquid 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 iIngredients of the composition and non-
injurious to a subject.

The pharmaceutically or veterinarily acceptable
carrier i1s preferably an organic solvent such as acetone,
benzene, acetonitrile, DMSO or an alcohol, for example,
methanol or ethanol. While the compounds of formula 1
show a poor solubility in water, when water is combined
with an organic solvent a stable mixture is formed.
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pharmaceutically acceptable solvent, suspending agent or 25 vehicle for
delivering the compound of formula | to a subject. The carrier may be

liquid 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 coithatible 30 with other ingredients of

the composition and non- injurious to a subject. The pharmaceutically or
veterinarily accepiid edzgristitiabkeadio an@gahie ddemistiepization of
acigae fdsizenppacaientie iRtRRIer anpiaehe! rfearameimhddn meal,
meé%ﬁ%%g&a%oa-.wrngsfhe.fgwg%gadgo PhIofagR ! s%‘&".”uﬁ PeRloride,
solubllity’ in"'water, when watér is combined with an ofganic solvent a
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supplemen s blepde us orms an important fupctjon by .

o dGi Y BAES ekt (B R R R b DR R e AR ARRe bY
fee@NRUNINNEG (MEPSIO0d kBT thewohasouhtl dheore@edad bef formula |1
adititisigsedy abendies) Preferably, 15 the compound is administered

orally, topically, ?EDWFFP'l¥4=r\rznbﬂ¥8é’r[%f€6%%|0¥%ﬁ%”é’ P @5@@5% of

orally in the form of a feed.” The compoun rmula’l ma

adifisieléd bragNtdpfcandnisEatadiPh dovadeeant formiiafeHably

condlainiagpopoverdions! admiods €6 rdchroraddycallyap veterihayihor

aceRiiaRlePI{C Smore preferably orally, most preferably orally
in the form of a feed. The compound of formula I may be
administered orally, topically, or parenterally iIn dosage
unit formulations containing conventional non-toxic
pharmaceutically or veterinarily acceptable carriers,
adjuvants, and vehicles. The term parenteral as used
herein iIncludes subcutaneous i1njections, aerosol for
administration to lungs or nasal cavity, iIntravenous,
intramuscular, intrathecal, intracranial, iInjection or
infusion techniques.

The present invention also provides suitable
topical, oral and parenteral pharmaceutical or veterinary
formulations for use iIn the methods of the present
invention. The compounds of the present invention may be
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
more agents selected from the group of sweetening agents,
flavouring agents, colouring agents and preserving agents
in order to produce pharmaceutically or veterinarily



adjuvants, and vehicles. The term parenterai as used herein includes

subcutaneous injections, aerosol for administration to lungs or nasal

cavity, intravenous, intramuscular, intrathecal, intracranial, injection or 25

infusion techniques. The present invention also provides suitable topical,

oral and parenterai pharmaceutical olbeterinary formulations for use in

the methods of the present invention. The compounds of the present
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These excipients may be, for example, (1) inert
diluents, such as calcium carbonate, lactose, calcium
phosphate or sodium phosphate; (2) granulating and

20 disintegrating agents, such as corn starch or alginic
acid; (3) binding agents, such as starch, gelatin or
acacia; and (4) lubricating agents, such as magnesium
stearate, stearic acid or talc. These tablets may be
uncoated or coated by known techniques to delay

25 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
glyceryl monostearate or glyceryl distearate may be
employed. Coating may also be performed using techniques

30 described in the U.S. Pat. Nos. 4,256,108; 4,160,452; and
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 iIn

35 the method of the iInvention can be administered, for iIn
vivo application, parenterally by injection or by gradual
perfusion over time iIndependently or together.



diluents, such as calcium carbonate, lactose, calcium phosphate or
sodium phosphate; (2) granulating and 20 disintegrating agents, such as
corn starch or alginic acid; (3) binding agents, such as starch, gelatin or
acacia; and (4) lubricating agents, such as magnesium stearate, stearic
acid or talc. These tablets may be unt®ated or coated by known
techniques to delay 25 disintegration and absorption in the gastrointestinal
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glycol, vegetable or ils such as ol and

|njétﬂ§ d@rd%@éste?é%?&éﬁmﬁwé? ﬁ@k&%ﬁe%ﬂﬂms or
15 waterspobélicisqudoicd solihonsehivlisioandrbuffered media.

Parenteral vehicles include sodium chloride solution,
Ringer®s dextrose, dextrose and sodium chloride, lactated
Ringer®s intravenous vehicles include fluid and nutrient
replenishers, electrolyte replenishers (such as those

20 based on Ringer®s dextrose), and the like. Preservatives
and other additives 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 i1t; (b) inhibiting the disease, i1.e.,
arresting its development; or (c) relieving or
ameliorating the effects of the disease, 1.e., cause
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15 suspensions, including saline and buffered media. Parenteral vehicles
include sodium chloride solution, Ringer's dextrose, dextrose and sodium
chloride, lactated Ringer's intravenous vehicles include fluid and nutrient
replenishers, electrolyte replenishers (such as those 20 based on Ringer's
dextrose), and the like. Preservativesland other additives may also be
present such as, for example, other antimicrobials, anti-oxidants,
che&lagng ssiats afrotiliie fefdiecksl n€rtdeed e9eane like. Generally,
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disease,.i.e., cause -17- regression of the effects of the disease. The
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Or Y UBAETS FreiIYREbOS R HB TR A RAHPIEETIEFIBHYTE Madtsidlenous
vehicles include fluid and nutrient replenishers.
Preservatives include antimicrobial agents, anti-oxidants,
chelating agents and inert gases. Other pharmaceutically
acceptable carriers iInclude aqueous solutions, non-toxic
excipients, including salts, preservatives, buffers and
the like, as described, for instance, In Remington®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 iIncorporated 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



carbonate, titanium dioxide, lactose, mannitol and other sugars, talc, milk
protein, gelatin, starch, vitamins, cellulose and its derivatives, animal and
vegetable oils, 15 polyethylene glycols and solvents, such as sterile water,
alcohols, glycerol and polyhydric alcohols. Intravenous vehicles include

fluid and nutrient replenishers. Preselgatives include antimicrobial agents,
anti-oxidants, chelating agents and inert gases. Other pharmaceutically
20andepevy ddyiceFintheleddgoig sol@iphsandnhody aelgbiktspT the
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dogefnih PREFUE IYRGHS the pharmaceutical or veterinary
composition, and animal models may be used to determine
effective dosages for the promotion of growth. Various
considerations are described, e.g., In Langer, Science,
20 249: 1527, (1990). Formulations for oral use may be 1In
the form of hard gelatin capsules wherein the active
ingredient i1s mixed with an inert solid diluent, for
example, calcium carbonate, calcium phosphate or kaolin.
They may also be in the form of soft gelatin capsules
25 wherein the active ingredient is mixed with water or an
oil medium, such as peanut oil, liquid paraffin or olive
oil.
Aqueous suspensions normally contain the active
materials In admixture with excipients suitable for the
30 manufacture of agqueous 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 (@) naturally occurring phosphatide such as lecithin; (b)
a condensation product of an alkylene oxide with a fatty
acid, for example, polyoxyethylene stearate; (c) a



The pharmaceutical or veterinary compositions 10 according to the

invention may be administered locally or systemically in a therapeutically
effective dose. Amounts effective for this use will, of course, depend on

the severity of the disease and the weight and general state of the

subject. Typically, dosages used in vild-may 15 provide useful guidance

in the amounts useful for in situ administration of the pharmaceutical or
vetlengsnsatsusitonodud tnifiaethbydrnaapyedecitbiicterhfing chain

effeqtiMsréaspges FeoeIRromntioaefmpawth. Various considerations are

described . In Langer, Science, 20 249:1527 0] emulatio

forﬁ(%'é?%‘gegnc%?/{gyﬁéx%%r%%o %%2!% gi% inaczza%éﬁ%sesr_?v% (gr'e?rﬁ t erg%luct of

ac®lYgragicpx KimivetRitR aRakdr adli@at@dntdRr InethfleoFaRiuhatty
5 catohdteardldigr atwkpbatchorasaqiiol yidyeyethy histebaovthietiodm of

o) [ ul erei Ve jent js 1mix i

SoRRSEEUS Y e b SR PR 6 b

suSpe oS nfpichial rSLefvdandiadishnenfidity vagrds and
extipientoduitaity torktle 30 rianufacamp bé agodyoxygedparkioe Kwhbitan
exqigisota B¥de (1) suspending agent such as sodium carboxymethyl

llulose, methyl cellul hyd Imethylcellulo di .

10 Ginate. povial o BIASTE S FeAko i eF LR ks aTBgs i tions
dispaysifg ofl ety dgaiits odhieh Egd 85 [aisataloraueys or
ph_@ar@f@@mu hsagsigeiiipofb) Ftﬁilée%w'ﬁ?ékﬁﬁdl?chﬁyﬂrb@lkf@ﬁmu lated
oxl | e (0] : a -L9- -
n eI M e HRRGABO NRYE DS RUTOTK" ¥Spersing

alc®holVedtdiin RECHER LA aBHB RS BBt AP TS WakEBnSin been
15 procict ddretiolylabevzide Witle apeetial bstandertyeddilem priagsBeadion may

and PeX it Ueh ARGy VYRS Qb 1ution or suspension in a
non-toxic parenterally-acceptable diluent or solvent, for
example, as a solution in 1,3-butanediol. Among the
acceptable vehicles and solvents that may be employed are

20 water, Ringer®s solution, and isotonic sodium chloride
solution. In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending medium.
For this purpose, any bland fixed oil may be employed
including synthetic mono-or diglycerides. In addition,

25 fatty acids such as oleic acid find use in the preparation
of iInjectables.

The compounds of formula 1 may also be
administered in the form of liposome delivery systems,
such as 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 1 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:



monooleate, or (e) a condensation product of ethylene oxide with a partial
ester derived from fatty acids and hexitoi anhydrides, for example
polyoxyethylene sorbitan monooleate. 10 The pharmaceutical or
veterinary compositions may be in the form of a sterile injectable agueous
or oleagenous suspension. This sus@é@nsion may be formulated
according to known methods using those suitable dispersing or wetting
agea bribsuspeatiratdgents extet hale Bperd 16atidationetoabscample
Tha steTdadtiegiable PreRaEsies @fYn?ﬁOQQLR"atéiﬁiéi|9§r5iﬁjitﬁ@ﬁ§f0bifti0n
or suspension in & nop-toxic.par -acceptable nt Qr solv
oS T e R S DY So Sy i or
veRekkakR JaveRdxtHRe b idkhpiboed a%?ﬁgﬁﬁdteﬂﬁﬁg&'i or

5 solappi i@zckisotonio seti@mtoniguide solution. In addition, sterile, fixed
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Fol this purpose, any bland fixed oi oyed g synthetic

moHtS A REEAaEs. OF abakRY2894Ey ABBECHER s Seld aciPfifd SLeTile
in $elpréparation stisjEtadon ;T cqmipeonappiapmudstemapyalso be
adiyRipierRthitbiPg AP SEtRBFPNASEEVAYRYSHERS i SHChASSHRNtion is

il II lés, | i llar 30 vesi d multil Il
10 L AERESHGE S B Ao TS abes ot phospholice, such

as teleadrapnéacadmprsS or BhOspRgidychbeads. ThENdsiapdurds spray
forapia | edytyetgiablylom presented for use in the form of veterinary
co itions, - ich be pr for.example, by me that
arer:n(?é?r?véel\ﬁ%%rﬂﬁﬁmwé a%%ka%n%l%gaég g&c%ﬁ?e’te?r?a%?f&%pfﬁ I0NS
include those adapted for: -20- oral administration, external application, for

15 ex8Rpk- dpESCRBEAE KDNMDIECT B DRAYANE®US solutions or

In the examples, reference will be made to the
accompanying drawings in which:
Figure 1 is a graph showing plasma levels of
Iksin in chicks after treatment with Iksin at 100 pg/g 1In
20 DMSO and at 400 nug/g in distilled water/Tween20; and
Figure 2 is a graph showing the average
percentage weight increase in chicks after single dosing
with Iksin at 12 ug/g in DMSO, 100 upg/g in DMSO, 200 ng/g
in distilled water/Tween20 and 400 pg/g i1n distilled
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 pg/g, 125 pg/g, 150 pug/g and 200 pg/g body
35 weight and in Distilled Water (DW)/5% Tween-20 at 100
ug/g, 200 ng/g, 400 ung/g and 500 ng/g body weight.
The maximum tolerated oral dose of Iksin for




suspensions); tablets or boluses; powders, granules or pellets for

admixture with feed stuffs; pastes for 5 application to the tongue;

parenteral administration for example by subcutaneous, intramuscular or
intravenous injection, e.g. as a sterile solution or suspension; or (when
appropriate) by intramammary injectidh-where a suspension or solution is

10 introduced in the udder via the teat; topical applications, e.g. as a
creday sl gnétior kprachbpked wathe2Okin LariatrikadindMy g aagla >500
pesgpry. Gigapwgrieam. 15 BRIEF DESCRIPTION OF THE DRAWINGS

In the examples, referepce will be, made to the Q nyl rawi i

which: Figure 1 i\ée{ grai;)h%_s oé/visg% ;%sn\qlg %v%ﬁsgésfﬁ(%an flpg“ln?cés é}fﬁg'ie

tre@frAdntd@ed @in atlksr g/dihood Dhegelsndars09grpincfisdikag/g DMSO
5 watar/Doeengy, qrolFigeie? itd gratthehdwingtibe ef edegee peicaniagét 100

weighi | ' [ after/sin i ithlksi /g4

S ey e W el A E T ) R

disahs® EB%t@i’?tvﬁ@ér?ZO@o‘rﬂHé}%d]ta untreated chicks. EXAMPLES

The invention will now be described in detail by way of reference only to

the-ipFaminRPR-HTHING3Q R¥RMPles. Example 1 - Determination of dose

range Day-old chicks were orally, adminijstered Iksin i MSO at 100 g/g,

10 155 g1q, 150 /g AR5 Gl AN 38 Wi AP WEgEs o of
(DWsSRR ThRshl gt 100 Iggreeserh WD HRIF00 §/gcbd@ks 4 days
We_ﬂ’teT’h%tnﬁ?H@ll@l T@i@éﬁﬁ’e@fﬁ' qpsgoP&S_iszpr -Zhidssolgiuaiterd with
ChT&E%WSfﬁﬁ’%6V598M§85§%8W%358°3%%'?&%WEE%% Iin weight gain

over the group of control chicks. Treatment with Iksin 12
15 ug/g DMSO, 200 and 400 ug/g DW/T20 gave a mean weight gain
of 17%.

Conclusions
Oral administration of Iksin, formulated both in
20 water and DMSO, is effective iIn promoting chick growth and
is poorly absorbed with low tissue residues. It 1s
anticipated that the results observed iIn the chicks will
also be observed iIn other animals and humans.

25 Example 2 - Repeat poultry trial

Objective
To i1nvestigate the potential of lksin as a performance
enhancing feed additive for broiler chickens and to

30 determine some safety criteria for i1ts use.

Purpose of trial
The purpose of this trial is to compare the
performance of lksin supplemented feed against negative
35 control feed (no additive) and positive control feed (Zn
bacitracin).
The parameters to be measured are




Very little Iksin was absorbed from a single oral dosing. Iksin blood levels

for doses of 12 g/g DMSO 5 or 200 g/g DW were below the limits of
detection. At 100 g/g DMSO and 400 g/g DW peak levels of 850 ng/g

were observed at 48 h (Figure 1). Effect on chick growth 10 Treatment

with all doses and formulations of kst resulted in increased weight gain

in chicks 4 days after a single treatment (Figure 2). Chicks treated with

Iksin 100 §A DMSO shuekahd 399dincaidelinarbigonysi sdan tiates at
oroueRiISPNiiot e gkl STreatment with Iksin 12 15 g/g DMSO, 200 and

400 g/g ;V/T 0 gave ?’orm |g£|£ﬂ?8w Zl%)n é]éﬁlﬁ ons Oral

administr of lksin, water an O, is
eff6@RENA w&%ﬁhﬁ%hd&@‘éﬁtﬁv&ﬁﬂ ispdaonaldanandvitampyidahrcter
5 restjguesl Maaantm;miedmhfimge resitingpsandedin testhinksosititalses at
grv g'qs %rsgril Is and humans. 25 Example 2 - Repeat poultry
trla Objective To investigafe the_potential of Iksin as a performance
enhancm&!ée'c)addltlvé;ﬂ?r grEmd e ikdhs Ko S'C‘I‘dgl'é‘?ﬁlﬂé Bisele
safetsetieriafatitsose. 1 PugposstoftaiaeT lod ppimosess thig taaldsadter 5

CORPRGES mmﬁmqnc%‘ﬁalksm supplemented feed against negative
35 control feed (no add JEIP e) g ggsn e contr | feed.(Z Shn bacitracin). The
S

parametefs'f’ be mea \ﬁgﬁh Ugﬁﬁ d i'é%%lc(?o%v% orti’ roiler
ratéd tteve sy ke all (iD I’p%@ﬁ@@elrﬂ golondagdtartHe dagsomiddideawal .
tract with Salmonella and Campylobacter

10

Trial protocol and methods

15 Manufacture of rations
Standard no-additive rations of Broiler Starter and
Grower-Finisher Feeds (Ridley) supplemented with lksin iIn
canola o1l 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 Six treatment groups of 2 replicates each (or 3 replicates
+ 1)
la Iksin 50 mg/kg + old litter



5 by cloacal swab during rearing and by caecum contents at time of
processing; (iii) the residue of Iksin in breast muscle tissue, fat and liver
at time of processing and after 5 days withdrawal; and 10 (iv) the level of
residues in faeces and broiler litter at time of processing and after 5 days
withdrawal. Trial protocol and method8 15 Manufacture of rations
Standard no-additive rations of Broiler Starter and Grower-Finisher Feeds
(Ritiey) slispleméfied wiewkdihti¥edanola oil and Zn bacitracin

(caramergal Ateactl2@id the gINCEPFaBeN recommended by the

magufactyrer i%b 0 rpgredb ongerenong Agricultural College.
Chickens Oe%- 5?'5? 5§mmer}8i\2:1'>lll!r'c)|%§fhicks from Hazeldene

BeR@igo. M8 Tadsidiegotp® T rdel#d&ent groups (240 birds each)

5 witBgt replicadeR] @0ihieds eactgul mriibtesupplemented with Iksin at 50
mg/kg 30 2 rations supplemented with Zn bacitracin 3 rations with no
additives OR 35_Six treatment groups of 2 replicates each (or 3 replicates

+ BQ WM& 56 GhgMABRIREBEMS- Ib Iksin 50 + new litter 2a Zn
bacitracinB4 otislitter 11b Ze ewitsssin acuay titeg 3t dbdditindsi s taty

litterr AR AIUFHVeDHMEVEIEY Brell SPICKIvarRaosypsitial
10 requirements (0.67 sq ft/bird) and environmental
conditions.
Each replicate will be separately housed with
separate feed and water supplies.
Feed and water will be available ad libitum.
15 Pens will be seeded with broiler litter (16 weeks
old) from a commercial rearing shed at Longerenong.
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.
Iksin 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 iIn 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 Campylobacter and Salmonella;
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Birds will be housed according to the industry standard for commercial
broiler flocks spatial 10 requirements (0.67 sq ft/bird) and environmental
conditions. Each replicate will be separately housed with separate feed
and water supplies. Feed and water will be available ad libitum. 15 Pens
will be seeded with broiler litter (16 w@éks old) from a commercial rearing

shed at Longerenong. This litter will be assayed for presence of

Clostridiugperfétdd¢ Ebimond oaera€a anacdampliosictensppfiat
cortfirgsgerlltami&eltmjgmelr %Bﬁpi|ﬂk§‘iﬁ£tﬂ&ﬁtb|@_”<ﬂi?iﬁc¢r®%ﬁl es of
commereial industry practice. Jksin treated.birds and litter wi ]
degggvbéag £%§t§523§dw$§%%ﬁﬁ§%%ﬁ%ﬁiﬁéuﬁmkudgﬁﬁﬁﬁgﬁ%d

birds and $dsitivebhaetdrds Afil BE €858 rdssd@ as blvirdrs Fich kadn
condgspiéon: Birgsibesend meoiiding Aivethickatran ¢agh rpplisate in
ea tr g il ;qgﬂ@ y sele r legtion of 30
spg@i#ﬁ‘ gg?aﬁ%!omlﬁ%ﬁjtu . ggeci ic gﬁaﬁé;ig I\ﬁéle%ggl}'gér%e’nt of

individualSdeightgilecb1en, ok fafealiaganpigsudiien; dkpin treated
Cotieetits dloatoassawabsrat Ik3mn28, 42 days (or slaughter) for

microbiolqgjcal etipiR{oF {BR RIfSene’ gl Capmyiatesiedcaecal tissue
Satmorggél?%-m-c Collection of breast muscle, liver and fat tiss

SN e Hh ARSI Sl BV BRHRD [HEPRCEIVely with
mezanRshehesrirtinassidsad morediketitneanradalesseunEr Bal

fatty daturRmsagidapyf broiler litter at 5 days post- withdrawal for
measurement of Iksin residues;
General data
a) Record of feed consumed between 0, 14, 28, 42
days (or slaughter) by weighback of feed in hoppers.
b) Observation for appearance, behaviour and
general health and well-being.
Cc) Record of morbidity (deaths + unfit culls) and
any gross pathology data.

Analysis of data

Weight gain and feed efficiency between treatment
groups will be compared.

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

The effect of lksin treatment on Campylobacter
colonisation (caecal contents) and i1nvasion (caecal
tissue) at slaughter will be compared to controls of the
treatment group mean viable counts.

Expected outcomes
The trial should show:

(1) whether there 1s a weight gain advantage over
negative control birds at specific intervals and at time
of processing;



e) Collection of faecal samples from Iksin treated birds for assay for Iksin;
f) Collection of caecal contents and caecal tissue 10 to determine
colonisation and invasion respectively with Campylobacter and
Salmonella (mean viable count per treatment group). General data 15 a)
Record of feed consumed between 02%4, 28, 42 days (or slaughter) by
weighback of feed in hoppers. b) Observation for appearance, behaviour
and gendtaiiDealth 2@ W&EBEINGOBPREES dlsT rAoNdigteaths eahfien

culspafods pspylggggs atrglf@gy'@@t@sﬁwlysis of data Weight gain and

feed effici pey etweﬁ tm Q% ed 25 Patglglqgg
colonlsatlgn rate in senetlne E rom a rea grOLﬁ)s w.h%c'
de@ﬁllﬁ&f‘@} bﬁb%e%@ﬁ!@%ﬁ%ﬁ&gd& |ﬁ%%$§£ﬁlﬁlﬂée%bna|

5 effestanftkelo tipagmesaten Ggmpylobacter colonisation (caecal contents)

15

20

and invasgpaeca d0dssyeN e gLy agﬁwgégfn Repur?

of the tre nt group mean vi counts. Expecte trial
shAMYZRBAR 3BY() VAN PR &Y a Wy Rtioaad ddag B tRepoul try

negalstasn;trol birds at specific intervals and at time of processing; -25-

(if) how Ikg{mcompafzitha HepHapat EMERYrawalsHy Heeq duie in
mdustr t%u) \ghetherlks reduci r:;%;)atho en.incigdenc 1§Salmo ell
0 CalfdSeid T Al IRVST CARRUE T ALy U
Iks\l\ﬂ tdtilicawahinogen loads or
(vi) the level of lksin iIn broiler litter at
slaughter and after withdrawal; and
(vii) whether there i1s any effect on growth rates of
the use of clean versus contaminated litter.

It will be appreciated by persons skilled In the
art that numerous variations and/or modifications may be
made to the i1nvention as shown in the specific embodiments
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.
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invasion by Campylobacter and salmonella into poultry tissues; (v)
whether there are any Iksin residues in 10 muscle, fat and liver tissues at
slaughter and after withdrawal; (vi) the level of Iksin in broiler litter at
slaughter and after withdrawal; and (vii) whether there is any effect on
growth rates of 15 the use of clean v@fsus contaminated litter. It will be

ool Aoy B ARG e TR chBlerAe hOCRRge

embodiments 20 without departing from the spirit or scope of the
invention as bro dlé/ defcribed. The Br seqt mbod'wnerit_s are, therefore,
to bé considered in-alf es%egf%mfsmi)l u(itr ﬁv? AhANR restrictive. -26- THE
CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 1. Use of a
compound of formula I: 5 R3 Rz y Oz R6Rl§7 Y RZR, s R4 10 in which
Xand Y are either the same or different ahd selgcted from a heteroatom;
| is a double or single bond depenghing or 20fs X and Y; 15 Ri
to R5 are either the same oRdiffafent 4
non-deleterious substituent;rand Nd RZAae eitRer the same or

a norRdeleterious substituent
| R,

in which

X and Y are either the same or different and

selected from a heteroatom;
is a double or single bond depending on the
heteroatom§ X and Y;

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

Re 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
salts or derivatives, pro-drugs, tautomers and/or isomers
thereof iIn the manufacture of a medicament or feed for

promoting growth of a subject.

2. Use according to claim 1, in which the subject

is an animal or a human.

3. Use according to claim 2, in which the animal is

an intensively farmed animal.

4. Use according to claim 3, in which the intensively



20 or one of R6 and R7 are absent when there is a double bond present,
pharmaceutically or veterinarily acceptable salts or derivatives, pro-drugs,
tautomers and/or isomers thereof in the manufacture of a medicament or
feed for 25 promoting growth of a subject. 2. Use according to claim 1, in
which the subject is an animal or a hdfan. 30 3. Use according to claim

2, ip which the animalis an intensively farmed animal, 4. U di
10 AR ARk Sn@nCREALy. RAR PIMEPRa mamma, bir

or fish. 5. Use according to claim 4, in which the mammal is a pig, cow or

sheep and the bjrd is a chicken or turkey, 5 6. Use according,to any one of .
s 1105, UTRCHOEART V Sretutr e sAmetdt dfAE: B Tarial i
selacterpfforndvand NsHéep Wseladdwedingrd ciamas ah dkeim XoandMrkey .
are both 0. 8. Use according to any one of claims 1 to 7, in which R1 and

R2 are either the same or different and 15 selected from hydrogen,

hyéroxy, halogehs@dasptiondingsubstitued ale 6afkglainse dcdarding In

to e of glai o ich t re eit e
e B e T e B Y Erre &
alker} e@tieshtibraly Sulsstiuféd C1_6 alkyl. 10. Use according to claim 8
or claim 9, in which the halogen is chlorine or bromine. 25 11. Use
according to any one of claims 1 to 10, in which the compound of the
10 forfwla I is in the$6rmaecanH ngbrker.claim 6, in which X and Y are

both O.

8. Use according to any one of claims 1 to 7, in
which R; and R, are either the same or different and

15 selected from hydrogen, hydroxy, halogen and optionally
substituted C;_¢ alkyl.

9. Use according to any one of claims 1 to 8, 1In
which R; to Rs are either the same or different and

20 selected from hydrogen, hydroxy, halogen, nitro, C;
alkoxy and optionally substituted C;¢ alkyl.

10. Use according to claim 8 or claim 9, in which

the halogen is chlorine or bromine.

25
11. Use according to any one of claims 1 to 10, in
which the compound of the formula 1 is in the form of an E
isomer.

30 12. Use according to any one of claims 1 to 11, in

which X, Y, , Re 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 C;_4 alkyl; and Rz to Rs are
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30 12. Use according to any one of claims 1 to 11, in which X, Y, , R6 and
R7 are as defined in claim 1; R1 and R2 are either the same or different
and selected from hydrogen, hydroxy, Cl, Brand C1_4 alkyl; and R3 to
R5 are -28- either the same or different and selected from hydrogen,
hydroxy, Cl, Br, nitro, C1_4 alkoxy andBC1_4 alkyl. 13. Use according to

any one of claims 1 to 12, in 5.which X and Y are Q, R1 is methyl and R2
ST et R SR RS Tl A M
10HYdiroxgH3CO, XEand ¥ ated,at] R14édkgreanytrogan 43 Kylb.
methylenedioxy-(3-nitrostyrene) O 10 2 20 X is N. Y is NH, R1 is methyl,

R2 to R6 are hydrogen and R7 is absent
(bekZimidazole-Bgenitropoamiee ) td NDw 25ne | OF CCHBG Xisthd. Y25 1n

NH, ISt re,h gen, B6 i t d 30.RZ is nt

2 M & A SRR B TRt jEL e T arp higdrogen
0, (33 & i th Ricared iskgoen ot R/ isfalysett os ty rene)
(benzoxazole-5-0-nitroethylene) O NOZ 10

0 NO, i
OO

1

X and Y are O and R; to R; are hydrogen (3,4-

methylenedioxy-p-nitrostyrene)
Y~
O ;
2

X #s N, Y is NH, R; is methyl, R, to Rs are hydrogen and Ry

is absent (benzimidazole-5-p-nitropropylene)

/N NO,
NH

3

X IS N, Y is NH, R; is to Rs are hydrogen, Rs is methyl and
R; is absent (2-methyl benzimidazole-5-p-nitroethylene)
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/or 515 Xis N, Y is 0, Ri is methyl, R2 to R5 are hydrogen, R6 is methyl
and R7 is absent (2-methyl benzoxazole-5-(3- nitropropylene) N NOZ
CH3-~ Do"™'~CH3 2 0 O 6 14. A composition for promoting growth in a
subject, which comprises the compound of formula | as defined in any
one of claims 1 to 13 and a carrier. 2295. A pharmaceutical or veterinary
composition for promoting growth in a subject comprising the compound
of formula I as defined in any one ofglaims to 13nd NO,
pharmaceutically or veterinarily accgptal er. 30716. A composition
according to claim 15 which& T){ical @ parenteral composition.
-30- 17. A composition according toNfim T5%r claim 16 in which the
pharmaceutically or veterinarily acceptable carrier is an organic solvent. 5
18. A composition according to claim 17 in yvhich the organic solvent is
acetone, benzene, acetonitrile, DMSO or an alcohol. 19. A feed for
promoting growth in a subject 10 comprising the compound of formula | as
defrabIAINOnE A CUNYD 1010 AVBPAGETORD 6 lmtent
which urt &r comprises a carrier’se ecte rom alfa meal, soybean 1

megharutioxazed el Sralnlirtgeseithilheaé yodium chloride, corn meal,
cane molasses, urea, bone meal, fish

@) \/NOZ

{

N , Oor

X is N, Y is O, R; 1s methyl, R, to Rs are hydrogen, Rg iIs
methyl and R; is absent (2-methyl benzoxazole-5-p-

nitropropylene)
N NO
CHs% W
o CH,
6
14. A composition for promoting growth In a subject,

which comprises the compound of formula I as defined iIn

any one of claims 1 to 13 and a carrier.

15. A pharmaceutical or veterinary composition for
promoting growth in a subject comprising the compound of
formula 1 as defined in any one of claims 1 to 13 and a

pharmaceutically or veterinarily acceptable carrier.

16. A composition according to claim 15 which i1s a

topical, oral or parenteral composition.
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meal, corncob meal, calcium chloride and vegetable or plant oil. 20 21. A
growth promoting agent or nutritional supplement comprising the
compound of formula | as defined in any one of claims 1 to 13. 22. Use of
the compound of formula | as defined in 25 any one of claims 1 to 13 as a
growth promoting agent or nutritionaB8upplement.

17. A composition according to claim 15 or claim 16
in which the pharmaceutically or veterinarily acceptable

carrier iIs an organic solvent.

18. A composition according to claim 17 in which the
organic solvent is acetone, benzene, acetonitrile, DMSO or

an alcohol.

19. A feed for promoting growth In a subject
comprising the compound of formula 1 as defined In any one
of claims 1 to 13.

20. A feed according to claim 19 which further
comprises a carrier selected from alfalfa meal, soybean
meal, cottonseed 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.

21. A growth promoting agent or nutritional
supplement comprising the compound of formula 1 as defined
in any one of claims 1 to 13.

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

nutritional supplement.



