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COVPOUNDS This invention relates to conpounds which have antim crobi al
and radi ogoakAaci7’sye activity. In particular, 5 the inventirom/A@eadmss to
substituted nitrostyrene conpounds which have activity against a w de
spectrum of organisns including bacteriay; fungi and protozoa. The
conpounds of the invention also have the ability to provide protection

f d d 10 B Ok ,
 nol udi ng-any. pat ent SNITERAERTAL, iy ma oRdbiR b Com BT o

A28 b T 1ir C it

are hereby |ncorporated by reference No adm ssion is made that any 15
reference constitutes f at es
what their authors assgmtlcg i3 nﬁl@% qlﬁ %(Lgeflsl‘t g&)r cegsoe vqm sg Vﬁ %ﬁf%\’%

chal | enge th@nﬁﬂmWQﬁgb¥ﬂkiaqﬂﬂnadﬂﬂnapwﬁcﬁlﬂﬁcﬁQQxykauneﬁﬂ§B4¢1®W14rbe
clearly yndenst ogd,d{\alon aldiRAuah @ ey Qfcdd 110f @ d A0 bt drgsd b

are referred to herein, this reference does ., not constitute an adm ssion
that any of (WESE dRNFERSI VIS RIPHIE G WIRE SRR Yot 2TIGHWFRIge i n
the art, | in Austueidg mzcuér@ny ﬂirit'ﬁ,?_d’ a]gm:rﬁf%omx grfrwé ccsm;stgmdertdf
protozoal pat ens are 5 r.espqnsi or ver w de vari et

i nfecti ons, tg'h% Ve A q—f 5pi tﬁ?ﬁ oarkf/l '?ﬁ splfowfé? rﬁnyo %R eni ¢
i nfections adﬂxmmrxndxauidnuﬂamage Food poi soni ng caused by organi sns such
as Sal nopgl I a or Canpyl obacter is common, and is often associated with
endemi c infection in I|vestock 30 or poultry raised using intensive ani mal
husbandry t eHHiRiEs S ] availability of antibiotics,

D] V
control of infection igidi frféfféliletnce%nd 1@%%(11&9361@%4@&5 tdre ﬁaéﬂﬂy to

devel op resistance. Many m cr.oor gani
P applications, c1teé‘£ t 1s specification are hereby

incorporated by reference. No admission is made that any
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Bacterial, fungal and protozoal pathogens are

25 responsible for a very wide variety of infections, ranging
from minor respiratory ailments to fulminant systemic
infections and chronic illnesses. Food poisoning caused by
organisms such as Salmonella or Campylobacter is common,
and is often associated with endemic infection in livestock

30 or poultry raised using intensive animal husbandry
techniques. .

Despite the wide availability of antibiotics,
control of infection is difficult, and many organisms have
the ability to develop resistance. Many microorganisms

35 cause problems which have hitherto proved to be quite
intractable, such as multi-drug resistant Staphylococcus

aureus infection in hospitals, drug-resistant Enterococcus



35 cause probl enms which have hitherto proved to be quite intractable, such
as nulti-drug resistant Staphylococcus aureus infection in hospitals,
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15 The choice of agents for protection of living
organisms against radioactive radiation is also quite
limited. Among the radiation protectors the most effective
are sulphur-containing compounds (Kuna, 1989). For
example, cystamine is approved for use as a radiation-

20 protective agent (Vladimirov et al, 1989). The index of
protection of this preparation does not exceed 1.45, and
has the disadvantage that it causes diarrhoea. Another
known radiation-protective preparation is mercamine (B-
mercaptoethylamine) {(Mashkovskiy, 1986).

25 This has a low therapeutic indexh short period of
action (0.5-1 h), and short duration of radiation
protecting activity (15-30 min).

It is known that R-nitrostyrene and some of its
derivatives demonstrate biological, and partly fungicidal

30 activity (Foyer, 1973). Russian Patent No. 2145215 showed
that certain derivatives of arylnitroalkenes have
antimicrobial, antifungal, antiprotozoal activity, and are
able to provide protection from radiation damage. These
compounds have the following formula

35



that certain derivatives of arylnitroal kenes have anti m crobi al,

antifungal, antiprotozoal activity, and are able to provide protection
from r adiwbDioenofamage. These conpounds have the fol | ow n@crovuoabers3s5 WO
02/ 102789 PCT/ AU02/00783 3 CH=—~-N®Z R R3 R2 5 in which Rl'" is Hor
CH3; and R2' and R3' are the same or different and are selected fromH,
OCH3, OH, N2 and (CH3)2N. The activities of these conpounds are 10
satisfactory, but there is a need fgr low cost, low toxicity agents with a

wi de spectrum of antimcrobial ag S =M$—haye now found that certain
e excellent activity against very

substituted nitrostyrene conpounl

15 wi de spectrum of organi sns, i~ J#hg bactRria, fungi and protozoa and
al so have the ability to prodee prdtection fromradiation danage. SUMVARY
OF THE | NVENTI ON 20 The i nvention p@ledes a. nethod of treatnment and/or
prophyl axgs of a m crobi al |nfect|on conprising the step of adm nistering
an effective anount of ac¢ und, or my I R X NO2 25 R6\ | RY
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R, and R;' are the same or different and are
selected from H, OCH;, OH, NO; and (CHj)jN.
The activities of these compounds are
10 satisfactory, but there is a need for low cost, low-
toxicity agents with a wide spectrum of antimicrobial
activities.
We have now found that certain substituted
nitrostyrene compounds have excellent activity against very
15 wide spectrum of organisms, including bacteria, fungi and
protozoa and also have the ability to provide protection

from radiation damage.

SUMMARY OF THE INVENTION

20 The invention provides a method of treatment

and/or prophylaxis of a microbial infection, comprising the

step of administering an effective amount of a compound of

formula I: R; R,
NO
X 2
R,
I

30 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
heterocatoms X and Y;
35 R1 to Rs are either the same or different and

selected from hydrogen or a non-deleterious substituent;



I 30 in which X and Y are either the sane or different and selected from
a heteroatom is a double or single bond depending on the heteroatons X
and Y; 35wBht@7®b are either the sane or different and ®eraatedorss om
hydrogen or a non-del eterious substituent; WO 02/102789 PCT/ AU02/00783 - 4
and R6 and R7 are either the sane or diffgrent and selected from hydrogen
and a non-del eterious substituent or one of R6 and R7 are absent when
there is a dqggée bond 5 present, pharnaceutically acceptable salts or
derivatives, ~pro-drugs, tautoners and/or isoners thereof. The invention
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compound of formula I for the treatment and/or prophylaxis

of a microbial infection.

The invention still further provides a method for

15 ©protecting a subject from radiation damage which comprises
administering an effective amount of the compound of
formula I to a subject in need thereof.

In another aspect, the invention provides a
method of cancer radiotherapy which comprises administering

20 to a subject in need of such therapy an effective amount of
the compound of formula I and subjecting the locus of a
tumour in the subject to a radiation source.

In a further aspect, the invention provides use
of the compound of formula I as an antimicrobial or

25 radioprotective agent.

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

30 different and selected from hydrogen, hydroxy, halogen or
optionally substituted C;.¢4 alkyl.

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

35 Preferably halogen is chlorine or bromine.

The E isomer of the compounds of formula I is

preferred.



Preferably X and Y are either the sane or different and selected fromO
and N, nore preferably both X and Y are oxygen. Preferably RL and R2 are
ei ther thwovame78y 30 different and sel ected from hydr oge®CThamdrox383

hal ogen or optionally substituted C1_6 alkyl. R3 to R5 are preferably
either the same or different and sel ected from hydrogen, hydroxy, hal ogen,
nitro, Cl1_6 alkoxy or optionally substituted C1_6 alkyl. 35 Preferably

hal ogen is chlorine or The E J sQne €5 formula |
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1 (2) X and Y are 0 argbdeli fligr RScaanpel dyy drfogére c20npounds of the present

(3, 4- et hyl 221%3%&? Digrostyr %O N2 25 2 (3) Xis N, Yis NH Rl is
en

nmet hyl and e hydrog enzi m dazol e- 5- ( 3-
X and Y are O, R; is methyl and R; and R; are

10 hydrogen (3,4-methylenedioxy-B-methyl-f-
nitrostyrene)
o) NO,
< mz
15 O
1

(2) X and Y are 0 and R; to R; are hydrogen

20 (3,4-methylenedioxy-B-nitrostyrene)
25 2

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

30

35

(4 X 1s N, Y is NH, R; is hydrogen, R; is



nitropropylene) 3 0O NNOZ CH3 NH3 35 (4) Xis N Yis NH Rl is
hydrogen, R2 is WD 02/102789 PCT/ AU02/00783 6 nethyl and R3 is absent

(2- met hylwolwenai7a® dazol e- 5- 0- ni troet hyl ene) N NO2 CH3-- 2CT(AUN2407885) X i S
O, Yis N Rl and R2 are hydrogen and R3 10 is absent

(benzoxazol e-5-(3-nitroethylene) O N2 _N;00 155 (6) Xis N Yis 0, RL
and R2 are nethyl and R3 is absent (2 nmet hyl benzoxazol e-5- ( 3-

nitropropyl ene) 20 N\ NO2 5 Some th onpounds of
the formula | are novel pe™s ylA@(f’éir g_‘aéfsy,a%tsﬁélgl nv nfnle(gﬁ‘ygr ovi des a
conpound of fornula Ia: 3 O iIRA A AR - RP-nitroethylene)

| —sohe

(5) X is O, Y is N, R; and R; are hydrogen and R;

10 V is absent (benzoxazole-5-B-nitroethylene)
0 NO,
<
N
15 5

(6) X is N, Y is O, R; and R; are methyl and R;

is absent (2-methyl benzoxazole-5-f-

nitropropylene)
20 N NO
en—d
0 CH,
6
25
Some of the compounds of the formula I are novel
per se.
Accordingly, the invention provides a compound of
formula Ia:
30 R, R,
NO,
Ry R,
Y R,
35 R,

Ia
in which X, Y,§ and R, to R; are as defined in



R R YR5 35Rala inwhich X Y, and RL to R7 are as defined in WO
02/ 102789 PCT/ AU02/00783 7 fornmula | above, with the provisos that when
both X amadoYizaoms® and R2 to R7 are hydrogen, then Rl isPpaatAthigdersgen,
Cl_4 alkyl or CO2Et or when both X and Y are 0, then RL to R7 are 5 not
hydrogen. The invention al so provides a_pfocess for the preparation of the
conpound of fornula |a defined above which conprises condensing a conmpound

of forrTU|a||f:orR3]_ag'O%XbQ_loe RRRT YRS R 1511 in which X Y,, R3to
R7 are as defifedi%h Torni & la above with a compound of formula I11: 20
RIR2ZCHNO2 111 in whiclwiRh driite Rrarisass tdeft ndeern rbdtdr nuland & aadsov®. The

[ nventi on furddiers Praviedes 8 RLAEsssn! Obnbhier, 2 MOPALALI GRS e

conmpound of formil’a Ta define ove conprises reacting a conpound
of formula |\21ka pr X QB orpghgg Roth X and Y are O, then R; to Ry are

5 not hydrogen.
The invention also provides a process for the
preparation of the compound of formula Ia defined above

which comprises condensing a compound of formula ITI:

R,
10
" CHO
R67{
RY Y R,
R,

15 II
in which X, Y,%, R; to Ry are as defined in
formula Ia above
with a compound of formula III:
20 R,R,CHNO,
ITT
in which R; and R, are as defined in formula Ia
above.
The invention further provides a process for the
25 preparation of the compound of formula Ia defined above

which comprises reacting a compound of formula IV:

R, R,
R,
30 R
7 Y R5
R,
Iv
35 in which X, Y,%, R1 to R; are as defined in

formula Ia above with C(NO3)g4.

The processes are preferably performed in the



YR R IV 35 in which X, Y,, RLto R7 are as defined in fornmula |la

above with C (NO3) 4 .
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i ncl ude al kyl, al kenyl, "al kynyl, "aryl al o, hal oal kyl ,
hal oal kynyl , Pri Y,

15

20

25

30

35

hal oal kenyl ,’
for example,

%ﬁﬂgﬂ,acetonltrlle, DMSO or an alcoho
methanol or ethanol. While the compounds of the present
invention show a poor solubility in water, when water is
combined with an organic solvent a stable mixture is

formed.

DETAILED DESCRIPTION OF THE INVENTION

25 iet udi ng but

i ous

For the purposes of this specification it will be

clearly understood that the word “comprising” means
“including but not limited to”, and that the word
“comprises” has a corresponding meaning.

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
antimicrobial or radioprotective properties of the
compound. Examples include alkyl, alkenyl, alkynyl, aryl,
halo, haloalkyl, halcalkenyl, haloalkynyl, haloaryl,
hydroxy, alkoxy, alkenyloxy, aryloxy, benzyloxy,
haloalkoxy, haloalkenyloxy, halcaryloxy, nitro, nitroalkyl,
nitroalkenyl, nitroalkynyl, nitroaryl, nitroheterocyclyl,
amino, alkylamino, dialkylamino, alkenylamino,
alkynylamino, arylamino, diarylamino, benzylamino,
dibenzylamino, acyl, alkenylacyl, alkynylacyl, arylacyl,
acylamino, diacylamino, acyloxy, alkylsulphonyloxy,
arylsulphenyloxy, heterocyclyl, heterocycloxy,
heterocyclamino, haloheterocyclyl, alkylsulphenyl,



hydr oxy, al koxy, al kenyl oxy, aryl oxy, benzyl oxy, 30 hal oal koxy,

hal oal kenyl oxy, hal oaryl oxy, nitro, nitroal kyl, nitroal kenyl,

ni t r oal kywwlo2/10078¢ oaryl , nitroheterocyclyl, am no, al kyl armaj02/00783

di al kyl am no, al kenyl am no, al kynyl am no, aryl am no, diarylam no,
benzyl am no, dibenzyl am no, acyl, al kenyfacyl, alkynylacyl, arylacyl, 35
acyl am no, diacylanino acyloxy alkylsulphonyloxy arylsulphenyloxy,

het er ocycl yl , h t er.o , rocycl am oheteroc
al kyl sul phenyity¥ ef@’ 7’89:?3%‘7 0f8_‘f:r Cﬁa ry}f%ulﬁ1 plﬁerﬁ/ d, car boal koxy,
car boar yl oxy aﬂéquqitm, aahkitin 0, aarmhin ca,nChcz;hQSplmlamj-contalning

phosphorus-cxgg@y3q4§% conpounds. Particularly suitable non-deleterious 5
substituents ar al kenyl , al kynyl, hal o, haloal kyl, hal oal kenyl ,

hal oal kynyl, hydroxy, BarSiE U lamdah TPl eh Asideh8E e T wsal keny! oxy,

nitro, nitgr Oaédwéulﬂuéﬁwlal&e@yalk@nd duidraal Kyamdyny 1, ahaDI@f eﬁia(l%hlkyl
enbodi nent the non-del eterious _.10 subépﬁiuents re Cl 6 hal o,

hydroxy, Cl_@at9abkPng Bt Kyrve 1 ¥ s ?%i&%%V'neans
that a groumaieyelkoxipy Hilodkkdnirider, mbs&otmmkmlkylfmltmmrwlthe
groups speC|f|e ahove nder the definition of 15 non-del eterious

substi tuent. Herm® #* refers to fluorine, chlorine, bromne and
i odi ne, preferably chlmmlﬁapﬂﬂfdnnﬂﬁrﬁmbdﬁﬁmqnﬂwﬁheﬂdandEIQtﬂnﬁﬁﬁ$erein

inits byg adesﬁibséleelﬁe%@gﬁdafff@rg 3051 F AP, ahAifPr anches cha) g 20

cyclic oxy-contalning radicals ‘each Ravi ng al'kyl” portions, preferably Cl_6
al kyl, nore ﬁ?%ﬁ%?ably Cl 4 alkyl. Exanples of such al koxy groups are

met hoxy, ethoxy, propoXshe M@y otidbraluf ®Xibs the el Mindelk 4raltkyd "
"CL_6 alkyl” é?gﬁ%(%é;“gr may not be further substituted with, for
example, the groups specified above under the definition of
15 non-deleterious substituent.

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

20 cyclic oxy-containing radicals each having alkyl portions,
preferably Ci.¢ alkyl, more preferably C;4 alkyl. Examples
of such alkoxy groups are methoxy, ethoxy, propoxy, butoxy
and t-butoxy.

The terms “C;.4 alkyl” or “Ci¢ alkyl” used either

25 alone or in compound words such as “optionally substituted
Ci-4 Oor Ci.¢ alkyl” refer to straight chain, branched chain
or cyclic hydrocarbon groups having from 1 to 6 carbon
atoms. Illustrative of such alkyl groups are methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-

30 butyl, pentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl.

The salts of the compound of formula I or Ia are
preferably pharmaceutically acceptable, but it will be
appreciated that non-pharmaceutically acceptable salts also

35 fall within the scope of the present invention, since these
are useful as intermediates in the preparation of

pharmaceutically acceptable salts. Examples of
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Nirfar kAl 1CW G, SN i @SRANtddnic 9lsd@Bd L, edetic,
mtic, oleic, Jauric, 15 pant ot heni ¢, tannjc, ascorbi ¢ and

SUIH D 1976 1 SoRNFIY W%WWS%@%%QM i nventi on
\@ﬁiﬁsLﬂdétn&ﬂéyuIﬁhdﬁﬂﬂnﬂt@ﬂ@ﬁﬂusulpﬂﬂn&ﬁus Such sol vates are

tha%]nat/sqa. ;ﬁ'gorplc, osfaflhceyi nvent |lopr}h_leOl ch shggrrg:aceutl cally
glutamic, edetic, stearic, palmitic, oleic, lauric,
pantothenic, tannic, ascorbic and valeric acids.

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 invention.

By “pharmaceutically acceptable derivative” is
meant any pharmaceutically acceptable salt, hydrate or any
other compound which, upon administration to the subject,
is capable of providing (directly or indirectly) a compound
of formula I or Ia or an antimicrobial or radioprotective
active metabolite or residue thereof.

The term “pro-drug” is used herein in its
broadest sense to include those compounds which are
converted In vivo to compounds of formula I or Ia.

The term “tautomer” is used herein in its
broadest sense to include compounds of formula I or Ia
which are capable of existing in a state of equilibrium
between two isomeric forms. Such compounds may differ in
the bond 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 or Ia may have one
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i nfections (chlr ept ococcus

ostridium tetani, Clostridium perfringens, Corynebacteria

15 diphtheriae, Enterococcus (Streptococcus D), Listeria

monocytogenes, Pneumoccoccal infections (Streptococcus

pneumoniae), Staphylococcal infections and Streptococcal

infections ; Gram Negative bacteria including Bacteroides,

Bordetella pertussis, Brucella, Campylobacter infections,

20 enterohaemorrhagic Escherichia coli (EHEC/E. coli 0157

H7) enteroinvasive Escherichia coli (EIEC), enterotoxigenic

Escherichia coli (ETEC), Haemophilus influenzae,

Helicobacter pylori, Klebsiella pneumoniae, Legionella

spp., Moraxella catarrhalis, Neisseria gonnorrhoeae,

25 Neisseria meningitidis, Proteus spp., Pseudomonas

aeruginosa, Salmonella spp., Shigella spp., Vibrio cholera

and Yersinia; acid fast bacteria including Mycobacterium

tuberculosis, Mycobacterium avium-intracellulare,

Myobacterium johnei, Mycobacterium leprae, atypical

30 Dbacteria, Chlamydia, Mycoplasma, Rickettsia, Spirochetes,

Treponema pallidum, Borrelia recurrentis, Borrelia

burgdorfii and Leptospira icterohemorrhagiae and other

miscellaneous bacteria, including Actinomyces and Nocardia.

Fungal infections include, but are not limited

35 to, infections caused by Alternaria alternata, Aspergillus

flavus, Aspergillus fumigatus, Aspergillus nidulans,

Aspergillus niger, Aspergillus versicolor, Blastomyces
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Brett anorryce§ajtau§é1ndldzﬁrmlmm@sdl@iwltmplca&%t t@mﬁh@s anomal ous,

Brettanomgcesversatllls, Candida bechii, Candida famata, Candida
lipolytica, Candida stellata, Candida vini, Debaromyces
hansenii, Dekkera intermedia, Dekkera bruxellensis,
Geotrichium sandidum, Hansenula fabiani, Hanseniaspora
uvarum, Hansenula anomala, Hanseniaspora guillermondii

20 Hanseniaspora vinae, Kluyveromyces lactis, Kloekera
apiculata, Kluveromyces marxianus, Kluyveromyces fragilis,
Metschikowia pulcherrima, Pichia guilliermodii, Pichia
orientalis, Pichia fermentans, Pichia memranefaciens,
Rhodotorula Saccharomyces bayanus, Saccharomyces

25 cerevisiae, Saccharomyces dalriensis Saccharomyces exigus,
Saccharomyces uinsporus, Saccharomyces uvarum,
Saccharomyces oleaginosus, Saccharomyces boulardii,
Saccharomycodies ludwigii, Schizosaccharomyces pombe,
Torulaspora delbruekii, Torulopsis stellata,

30 Zygoaccharomyces bailli and Zygosaccharomyces rouxii.

Protozoal infections include, but are not limited
to, infections caused by Leishmania, Toxoplasma, Plasmodia,
Theileria, Anaplasma, Giardia, Trichomonas, Trypanosoma,
Coccidia, and Babesia. Specific examples include

35 Trypanosoma cruzi, Eimeria tenella, Plasmodium falciparum,
Plasmodium vivax or Plasmodium ovale.

Preferably, the microbial infection is an
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ornithosis, trichomoniasis, fungal 1nfectlons and

15 salmonellosis, especially in veterinary practice. The
compounds of the invention may also be used for the
treatment of resistant microbial species or in various
fields where antiseptic treatment or disinfection of
materials is required, for example, surface disinfection.

20 The term "subject" as used herein refers to any
animal having a disease or condition which requires
treatment with a pharmaceutically-active agent. The
subject may be a mammal, preferably a human, or may be a
domestic or companion animal. While it is particularly

25 contemplated that the compounds of the invention are
suitable for use in medical treatment of humans, it is also
applicable to veterinary treatment, including treatment of
companion animals such as dogs and cats, énd domestic
animals such as horses, ponies, donkeys, mules, llama,

30 alpaca, pigs, cattle and sheep, or zoo animals such as
primates, felids, canids, bovids, and ungulates.

Suitable mammals include members of the orders

Primates, Rodentia, Lagomorpha, Cetacea, Carnivora,
Perissodactyla and Artiodactyla. Members of the orders

35 Perissodactyla and Artiodactyla are particularly preferred
because of their similar biology and economic importance.

For example, Artiodactyla comprises approximately
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15 As used herein, the term “effective amount” is
meant an amount of a compound of the present invention
effective to yield a desired antimicrobial or
radioprotective activity.

The specific "effective amount"” will, obviously,

20 vary with such factors as the particular condition being
treated, the physical condition of the subject, the type of
subject being treated, the duration of the treatment, the
nature of concurrent therapy (if any), and the specific
formulations employed and the structure of the compound or

25 its derivatives.

The term “radiation damage” 1s used herein in its
broadest sense and refers to damage resulting from exposure
to a radiation source, such as, ionising radiation. The
term “ionising radiation” as used herein refers to photons

30 having enough energy to ionise a bond, such as, o, B and vy
rays from radioactive nuclei and x-rays.

The term “cancer radiotherapy” is used herein in
its broadest sense and include radiotherapy involving
tumours which may be either benign or malignant.

35 The primary application of the radioprotector of
the present invention is in cancer radiotherapy. Many of

the normal tissues which are a problem in radiotherapy such
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and the other medicament may be administered separately,
15 sequentially or simultaneously.

Other medicaments which may be used when treating
microbial infections include other anti-infective agents
such as antibiotics.

When the compounds are used as radioprotectors

20 the other medicaments may include chemotherapeutic agents,
for example, radiomimetic agents which are cytotoxic agents
that damage DNA in such a way that the lesions produced in
DNA are similar to those resulting from ionising radiation.
Examples of radiomimetic agents which cause DNA strand

25 breaks include bleomycin, doxorubicin, adriamycin, 5FU,
neocarcinostatin, alkylating agents and other agents that
produce DNA adducts. It is anticipated that the
radioprotectors of the present invention will protect DNA
from damage by some of these agents, in the same way as

30 they protect against the effects of ionising radiation. 1In
clinical applications, it is unlikely that the
radioprotector would be administered systemically together
with the chemotherapeutic agent, since this could
compromise the action of this agent on the tumour.

35 However, there are circumstances where topical application
to problem tissues could be advantageous. For example,

oral mucositis is problem side-effect for cytotoxic agents,
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Suitable agents may include antibodies or proteins, growth

factors, for example, haemopoietic growth factor which will

enable preferential radioprotection of haemopoietic stem

cells to occur in the context of total body irradiation and
20 bone marrow transplantation.

There is also an ex vivo application of the
conjugates of the compounds of the invention in the context
of bone marrow transplantation. Bone marrow
transplantation generally involves obtaining and storing

25 bone marrow samples from a subject in anticipation of a
deterioration of their condition. A rather drastic form of
chemotherapy (i.e. a high dose) is then administered. This
chemotherapy is such that it would normally be lethal due
to the destruction of normal stem cells, but the subject is

30 rescued by the administration of their own haemopoietic
stem cells. The problem with this procedure is that the
initial sample of stem cells is likely to be contaminated
with tumour cells and various procedures are use therefore
to purge the bone marrow preparations of the tumour cells.

35 Radioprotectors conjugated to a haemopoietic growth factor
could be used in this context by being added to a

suspension of bone marrow cells. The suspension could then
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| or la in conjunction w anot her medi canent, such as, a radiomnetic
agent. The comfpOURRLdFIe™he invention may be conjugated to agents, for

eﬁarrpl e, Bida thedi nt erays;éixy@cgrmirv\;ria:h"pﬂérmééutsmifé@ﬁhgrdeiévgr

themto a desired tunour site. Suitahle a ts may include anti bodi es or
pr ot ei ns, grcﬁ&quqcaeclf%%%{?sh%ra g(%ﬁ'}b"’fb%l,e h%%#ﬁ%rb’f'et?%s%?rb B 12T Whi ch
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transpl antation. s al'so an ‘ex vivo appl ron o . | .
t he conpoundss®feqtrd jwivdnttilom planned dgonrsg obfadphel sfzovpn in mind.

transpl appat i .1, Bone-1@F rayg e tsansl A & O AeNer el d e 19 &€ 9 bgRd ni ng
and storing 25 bone marrow sanpl es, froma subject jn an JCIt[E)atI n of a

det eri or at i oS HHS¢ HF PEFI TR IR It Her? R ERET AR FH TR %h%ﬁo"cl'h%r apy
(i.e. a high dage)sisidhesnadibmni sipnetbudhis tieheqmbhertapy i s such that it
woul d norrmal ly be leth due to t%erﬁpetstru AOP of normal .stemcells, but

the subject is 30 rescu }be b%/or?%%u% hi stratton ol tHeite V\klﬁe haenopoi eti c

stemcells. HE@Enprobterdicmilys prooedule icr tpatentrrally in dosage

15 unit formulations containing conventional non-toxic
pharmaceutically acceptable carriers, adjuvants, and
vehicles. The term parenteral as used herein includes
subcutaneous injections, aerosol for administration to
lungs or nasal cavity, intravenous, intramuscular,

20 intrathecal, intracranial, injection or infusion
techniques.

The present invention also provides suitable
topical, oral and parenteral pharmaceutical formulations
for use in the novel methods of treatment of the present

25 1invention. The compounds of the present invention may be
administered orally as tablets, agqueous or oily
suspensions, lozenges, troches, powders, granules,
emulsions, capsules, syrups or elixirs. The composition
for oral use may contain one or more agents selected from

30 the group of sweetening agents, flavouring agents,
colouring agents and preserving agents in order to produce
pharmaceutically elegant and palatable preparations.
Suitable sweeteners include sucrose, lactose, glucose,
aspartame or saccharin. Suitable disintegrating agents

35 include corn starch, methylcellulose, polyvinylpyrrolidone,
xanthan gum, bentonite, alginic acid or agar. Suitable

flavouring agents include peppermint oil, oil of



initial sanple of stemcells is likely to be contamnated wth tunour
cells and various procedures are use therefore to purge the bone marrow
pr epar at iwo9200278he tunour cells. 35 Radi oprotectors conj egataamn2nesa
haenopoi etic growh factor could be used in this context by being added to
a suspension of bone marrow cells. The syspension could then WO 02/102789
PCT/ AU02/ 00783 - 17 be irradiated in the expectation that the normal bone
marrow cel | s, t not the tunmour cells, would beb%lprefﬁenti ally protected
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disintegrating agents, such as corn starch or alginic acid;
15 (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 disintegration and absorption in
the gastrointestinal tract and thereby provide a sustained
20 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 described in the U.S. Pat. Nos. 4,256,108;
4,160,452; and 4,265,874 to form osmotic therapeutic
25 tablets for control release.

The compound of formula I or Ia as well as the
pharmaceutically-active agent useful in the method of the
invention can be administered, for in vivo application,
parenterally by injection or by gradual perfusion over time

30 independently or together. Administration may be
intravenously, intraarterial, intraperitoneally,
intramuscularly, subcutaneously, intracavity, transdermally
or infusion by, for example, osmotic pump. For in vitro
studies the agents may be added or dissolved in an

35 appropriate biologically acceptable solvent or buffer and
added to a cell or tissue.

Preparations for parenteral administration



enul si ons, capsules, syrups or elixirs. The conposition for oral use may
contain one or nore agents selected from 30 the group of sweetening agents,
fl avouri myoagam789 col ouring agents and preservi ng agent Crmoedernsst o
produce pharmaceutically el egant and pal at abl e preparations. Suitable
sweet eners include sucrose, |actose, glucase, aspartanme or saccharin.
Suitable disintegrating agents 35 include corn starch, nethylcell ul ose,

pol yvi nyl pyrr.al idone, . xant han _gu bentonite, al gi nji ¢, aci r agar.
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Sui tabl e preserMatlves, L aclude, 5ol tgqmp%&yatwm:ﬂe Eylycol, ,

al phat ocopherol, ascorbic "aci'd, nethyl” paraben,” propyl paraben or sodium
bi sul phite. SfekRle WilTaitehiat|UHeS Hehneaitdini 31 earabte AARIE aci d,

sodi um ol sat exsts0e Wclk N oréeiey Drolad e . SUd@ddEs t édEr et ayim@ends i ncl ude

gl yceryl nonostearate or yceryl distearate. The taplets contain the
active i ngr ed/&MT i f%ﬁﬁ%ﬁ?&%ﬁ?%%oﬁq ‘b?&%nsph%ﬂ“?wﬁ%b%? caf |y acceptabl e

exci pi ents mkﬁxf&p@i@imxahheldd)irﬁ@rs_ammahmmmm hedl @t S. _These

exci pi ent s nqy'£§hté§g}e§§wggf s(' C%Jggtso Hegﬁ§0rfﬁghsgf g?&glUﬁ]
carbonate, |act'ose; cal clum phosphate or Ssodi uni phosphate; L% granul ati ng
and di si nt egtindeny’ aigdersroseic dext xore adreddom oflgl oif tdeci trcust ¢d)

bi ndi ng agents; n fUehs agnStRrSlbudelalim ot Acdti@e ANdig(4al mbedcating
agents, such as nmagnesium stearate, stearic acid or talc. These tablets

aci d
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Generally, the terms "treating", "treatment" and
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
20 terms of completely or partially preventing a disease or

sign or symptom thereof, and/or may be therapeutic in terms
of a partial or complete cure of a disease. "Treating" as
used herein covers any treatment of, or prevention of
disease in a vertebrate, a mammal, particularly a human,

25 and includes: (a) preventing the disease from occurring in
a subject that may be predisposed to the disease, but has
not yet been 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

30 regression of the effects of the disease.

The invention includes various pharmaceutical
compositions useful for ameliorating disease. The
pharmaceutical compositions according to one embodiment of
the invention are prepared by bringing a compound of

35 formula I or Ia, analogues, derivatives or salts thereof,
or combinations of compound of formula I or Ia and one or

more pharmaceutically-active agents into a form suitable



4,160, 452; and 4,265,874 to formosnotic therapeutic 25 tablets for control
rel ease. The conpound of forrmula I or la as well as the

phar macewomahbysact i ve agent useful in the nethod of thepCrmueanizss can be
adm nistered, for in vivo application, parenterally by injection or by
gradual perfusion over tine 30 independentd y. or together. Adm nistration
may be intravenously, intraarterial, intraperitoneally, intranuscularly,
subcut aneousl intracavity,. transdernmall or infusion b for exanmpl e,
osnoti ¢ purrp.é/ci‘—roral I}ﬁ%tr%e}/t]sqrh i tsfqlgbla%ce%t%sﬁ %%r%h%%%’ O HRESVed in
an 35 appr oprarat edsiiot o< at ywwediceipmid . sHvementlpuised cadcieakiedrto a
cell or tiss Rr rat i | 280 st rati 2789
PCT/ AU02/ 007;3%I Xl-a':%%al%cﬁjb}elf% erfﬁrgéga%{ﬁocus orﬂ%l%%lﬁ 2%%12%%15\@%0 u%’?ﬁ%
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injectable organic 5 esters such as, ethyl ol eate. Aqueous carriers include
wat er, al cohtﬁ%%‘?@q@é&is"%ﬁ%ﬁ I L1 iR DR L eng HBH? bh 09 nel udi ng

sal i ne and bufdlereattseduwch Rarsrdreilad weetse) esl asted lkle ghgherdhdrod i de
solution, Ringer'.s dextrose extr nd sodi um.chl ori de t . 210
Ringer's intrav nh usrl\/ceha?f:(fde%o(jjisn'cl Slsgzﬁal\fﬁ%o%sndv%}b T |%Sntlncrielg#ee#i§gle(%s,
el ectrol yte raapl enitshicerst (slemishdse Riseskront Regenslytxt rose), and

the likeqqPr %sf%i%@it&f/@éjb@ln,d arfl NSy A 4d Ves, dBy: Al$ 0 fieh £ Rt suieh as,
for exanple, antimcrobials, anti-oxidants, chel ating agents, growth_ 15
factors and iFRFeS gas¥eNPRHEAGRE L &R AFSEPEHRLE FaEr 19T at R Frgede

"treatment” apgiedte ddker res Useth-heheid dacipiehed f ecid Ngins Wl Bed ,
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instance, in Remington’s Pharmaceutical Sciences, 20th ed.
15 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
20 the pharmaceutical 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 compositions are preferably
prepared and administered in dose units. Solid dose units
25 may be tablets, capsules and suppositories. For treatment
of a subject, depending on activity of the compound, manner
of administration, nature and severity of the disorder, age
and body weight of the subject, different daily doses can
be used. Under certain circumstances, however, higher or
30 lower daily doses may be appropriate. The administration
of the daily dose can be carried out both by single
administration in the form of an individual dose unit or
else several smaller dose units and also by multiple
administration of subdivided doses at specific intervals.
35 The pharmaceutical compositions according to the
invention may be administered locally or systemically in a

therapeutically effective dose. Amounts effective for this



20 ternms of conpletely or partially preventing a di sease or sign or
synptom t hereof, and/or may be therapeutic in terns of a partial or

conpl et e woroe/10678a di sease. "Treating" as used herein coPETA@RYPOTBeat nent
of , or prevention of disease in a vertebrate, a mamml, particularly a
human, 25 and includes: (a) preventing the disease fromoccurring in a
subj ect that nay be predi sposed to the di sease but has not yet been

di agnosed as havi b inhibl i sease nres ing its
devel opnent ; (Wéj%]r'elcfé\i%%brseo'r tﬂbe eVée?théét%fq‘—f (% aﬁ?qaéeease
i.e., cause 3ﬁ1d &gree&samhtofandlegafefzedt sstcdtet hetf dilseasgojddte. | nventi on

i ncl udes var Iﬂ%ﬁar b cc%ga}gcéag u§é)c{m(3§'&i%or&’a§?f&0\;f ea,_ggaér%plr ating

di sease. The ‘ut1 ca oSl t1ons acc to one enbodi nent of

t he inventi orgtwd@rm%aar etdﬁq)wmurr@i rtp & Wo nfsgund? oﬂflfas FEMHRH L Tatgon g,

anal oguess defd uaid mﬁﬁa@&lé&élh%&@oswforpora}waéﬂm GhodOnPaund 19
formula | or la and one or  nore harmaceutlcally active agents %nto a form

sui tabl e WO OWerh SIS/ fofast 1ve SPsais fh nistd Wisn 2 @Rubj ect
using carriemgicrtsidli eiMfectivhadditdnesiOrc@isidérat fens FAmguent |y used

carriers or UXI|Ia es include ma ne5| carbon by iu xi de,
| act ose, ﬁfet B ot s ughre ?rkc 3%42‘9' 'n,i%?.g’el éjé(ﬂ st ar ch,
vitam ns, ceIHaﬁmslatanms tﬁ)ldemaﬂatus&snay arg mai el K@g@t@ﬁal@mﬂl S,

ol yeth ne By I
pol yet hyh gne gl y r§ o allscox»ﬁfgxseﬁ%aa%&\%' 1% nt A £ohaley

gl ycerol and poal I ntravenous vehic s [ ncI ude flurd and
nut ri ent repIV@rﬁfSWé? singpteger il i Aieligmiel R 19<amR e b m

anti - oxi dant ga,008lAld NG-L0enis pvkdmard o:ﬂ@é‘eﬁﬂlrg herh@hardpceLid asd | y
acceptable carri %rs %gtgﬁll\% %@%ue%%}]fs sol ut| on -tox1 C @)é Ic‘;fl en\;s
i ncl udi ng sals, "2 %r FHE  for
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Wi arTBlQZOOPOQ)anJ eoiEfLr,i tiﬁ&n{\@tga%fi@rcgwlcﬁr%m oil. ‘
Aqueous suspensions normally contain the active
materials in admixture with excipients suitable for the
manufacture of aqueous suspension. Such excipients may be
(1) suspending agent such as sodium carboxymethyl
20 cellulose, methyl cellulose, hydroxypropylmethylcellulose,
sodium alginate, polyvinylpyrrolidone, gum tragacanth and
gum acacia; (2) dispersing or wetting agents which may be
(a) naturally occurring phosphatide such as lecithin; (b) a
condensation product of an alkylene oxide with a fatty
25 acid, for example, polyoxyethylene stearate; (c) a
condensation product of ethylene oxide with a long chain
aliphatic alcohol, for example, heptadecaethylenoxycetanol;
(d) a condensation product of ethylene oxide with a partial
ester derived from a fatty acid and hexitol such as
30 polyoxyethylene sorbitol monooleate, or (e) a condensation
product of ethylene oxide with a partial ester derived from
fatty acids and hexitol anhydrides, for example
polyoxyethylene sorbitan monooleate.
The pharmaceutical compositions may be in the
35 form of a sterile injectable agqueous or oleagenous
suspension. This suspension may be formulated according to

known methods using those suitable dispersing or wetting



43rd edition (British Medical Association and Royal Pharmaceutical Society
of Great Britain, 2000), the contents of which are hereby incorporated by
ref erencewO D@08 and exact concentration of the various eompaneni’ssof 20
t he pharnmaceutical conposition are adjusted according to routine skills in
the art. See Goodman and G |l man's The _Phay macol ogical Basis for

Ther apeutics (7th ed., 1985). The pharnmaceuti cal corrposi tions are

preferably ed and_adni nistered in dose ur&? Sa bSolld drtl)tseoﬁméts 25
may be tabl eta§ SSHRFY STIBHTeIES PFCactent B E ST ect |

dependi ng on aEuwiveyi tyrkm $ her Cherpougel; talmbe aprepdradhomisay sl sn, bead ur e

and severity @%g: o) t

di fferent dalslqf dfﬁes can(g@%]%]'%g%%l d’jP (g%eérl?%l n %?%%u{r}gti%{% %%/\C/ever
hi gher or 30 th@%ﬁllﬂcﬁfé‘é@mlﬁbéihﬂﬁ%‘br?%t@lwtadfﬁ”ﬁl%’ﬁfﬁiﬂ%n apf
the dailysdosg Mh@&r@aiﬁlﬁ%%ﬁté&%cl\l@y S| b ey @@l@w& dgs@awm in the

formof an indi VJ dual éh‘?i it or else several se units and

0
al so by nul tipHEC LR YRt of SRR Y %‘ng‘gy%‘{f Wedf3F i nterval s.
35 The phar netingérxed SoONpOsHH ) w&sdamxrmm dod e C}lllb’le:hﬂé osrblmtyidne

adm ni stered oca or sy, m a her effective dose.
Amount s effec |vec# ?rhi sg%ﬁb@? Miﬁ?o%%\gg lle e wll, of
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considerations are escribed, e.g., in Langer, Science, 249: 1527, (1990).

For mul ati ons FUIeorl e may be in the formof hard 10 gelatin capsul es

wherein the active ingrege estmpoumd xefl faodrtinlant i oeria swy dalld dsmt, for

exanple’l%a“%dﬂﬁnistered in the form of liposome delivery systems, such
as small unilamellar vesicles, large unilamellar vesicles,
and multilamellar vesicles. Liposomes can be formed from a
variety of phospholipids, such as cholesterol,
stearylamine, or phosphatidylcholines.

20 The compound of formula I or Ia may also be
presented for use in the form of veterinary compositions,
which may be prepared, for example, by methods that are
conventional in the art. Examples of such veterinary
compositions include those adapted for:

25 (a) oral administration, external application,
for example drenches (e.g. agueous or non-agueous solutions
or suspensions); tablets or boluses; powders, granules or
pellets for admixture with feed stuffs; pastes for
application to the tongue;

30 (b) parenteral administration for example by
subcutaneous, intramuscular or intravenous injection, e.g.
as a sterile solution or suspension; or {when appropriate)
by intramammary injection where a suspension or solution is
introduced in the udder via the teat;

35 (c) topical applications, e.g. as a creamn,
ointment or spray applied to the skin; or

(d) intravaginally, e.g. as a pessary, Cream Or



carbonate, cal ci um phosphate or kaolin. They may also be in the form of
soft gelatin capsules wherein the active ingredient is mxed with water or
an oi |l meaowozsech as 15 peanut oil, liquid paraffin or ®@cCmeaoiohis3 AQueous
suspensions normally contain the active materials in adm xture with
excipients suitable for the manufacturegf aqueous suspension. Such

exci pients may be (1) suspending agent such as sodi um carboxynet hyl 20

cel lul ose, nethyl cellul ose, hydroxypropyl nmethyl cellul ose, sodium

al gi nate, polATyl pyrrolidone, gumtragacanth and gum acacia; (2)
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be fornmul ated .agcardi : thods. s Q56 SH t I spersing
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enpl oyed are MajreddierRinger's solution, and isotonic sodiumchloride

SO|Utlon15 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

20 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 of the
invention after an interval from the first administration
sufficiently long that the level of active compound in the

25 Dblood has decreased to approximately from 5-30% of the
maximum plasma level reached after the first
administration, so as to maintain an effective content of
active agent in the blood. Optionally one or more
subsequent administrations may be given at a corresponding

30 interval from each preceding administration, preferably
when the plasma level has decreased to approximately from
10-50% of the immediately-preceding maximum.

It will be understood, however, that the specific

dose level for any particular patient will depend upon a

35 variety of factors including the activity of the specific
compound employed, the age, body weight, general health,

sex, diet, time of administration, route of administration,



In addition, sterile, fixed oils are conventionally enployed as a sol vent
or suspendi ng nedium For this 10 purpose, any bland fixed oil may be
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Exanpl es of SRREXNOEGGRTLION: oS iHHURET| ude t hose adapted for: 25 (a)
oral adm gistration, extigfnal japp igaidiont oy, aame-HrEes (teingk
agueous or nopn-aqueous sol utipns r, suspensi On‘%g; tabl ets_or bol uses;
powders, gran O %Iqaé?cél‘%]%ra PO i e d 5t3RF s pastes for
application to the tonguey. 20 i(d)a parait erfal® adhmas istirsatd dsl doat cexdalngplves by
subcut aneous,, intramuscul.ar_or. intr 0 inj I QN, €. S il
sol ution or slh%%}esn s?r@; nc;uLiot?u]ﬁmlerh néa)ﬁ)ag%r&gi;)er |L§a§ ej)rﬂ %i%tq; a_ngrrrlfrc&?f/o 2?}Dﬁ %eg’l ofg
where a suspenskioroorarsb|Tns on Twoprhoredtrr erk iSehironikler via the teat; 35
(c) topigal applications, e.g. as a cream ointnent or spray applied to

t he skin; or gd intravaginally, e.g. as a pessary, creamor WO 02/102789
PCT/ AU02/ 007 P foam Dosage | evels of the conpound of forrmula I or

la .of the present inve iR dmidie wifl it ipwerddfctibdd in detail by

way of reference only to the following non-limiting

examples and drawings.
15
Example 1 General Synthesis Methods

Benzdioxols are described in the literature
(Perekalkin, 1982a). The synthesis of benzoimidazole and
20 Dbenzoxazole may also be carried out using standard
condensation methods 1 and 2 (Perekalkin, 1966, 1982b) as

shown below.

Method 1
25 R, R, R, R,
NO,
X R, Ro &
R6>{ + C(NO3)s —
R R,
Y
R Y R, R,
R,
30 R,
Method 2

R,
X :t :CHO
R;;ﬂi * RRCHNO, —
35 R{ Y R,
R,




about | g per kilogram body wei ght. The amobunt of active 5 ingredient that
may be conbined with the carrier nmaterials to produce a single dosage w |
vary depewoimgoarpon the host treated and the particul ar modeAwk/00783

adm ni stration. For exanple, a fornulation intended for oral adm nistration
to humans may contain up to about |Ig of gg active conpound 10 with an
appropriate and conveni ent anount of carrier material which may vary from
about 5 to about 95 percent of the total conposition. Dosage unit forns
will generally contain between fromabout 5 ng to about 500 ng of active
i ngredient. 15 opti onalihywhliehc&r,rpurunESanﬁ Rheto NRRertrieomsardef iatd nirst er ed
in a divided f%or%%l ctie IO_%,e.such thatthere are at |east two .

adm nistrations intotal in'the schedule. Admnistrations are given
preferably at |east evé@nyMewbodhdur eahémodgcudatodrangdtdesr ofonger; for

exanpl e tdie 20 COTRRURG B P& 1 3FTNIKSHRS G reY &%k OUn o eMalhridldr hour.
In one preferred_enbo di vi ded-dose regi nen conprises % second

i ment, the
admi ni strati diask eme EdHsOdVEoy AL VEHIEh Off PSCORP L nt &RBEE from t he
first adm ni stirsatilantesuidiigilentdd aning Waat ddded evelthef catdivedonpound
in the 25 bl ood has decreased ta approximately from5-30% of, t.he maxi num
pl asma | evel SCeAHEF dft &F é(tflicrag‘t v, @%ﬁlrlﬁls ra(tuisélr?ilé’o {a‘g‘ot o 'frai ntain an
effecti ve comtednitioh taciilviehygentandn rtile dalldeed.e ) Qatnidonald \Ledite igr ther e

subsequept adyi ni stration v Hr i [ ryvalg from
each pr ei(;(sedi (ré\irggrgd%ttni%s?toﬁa?‘leg‘ﬁ% I%(r?:e er g%lritse\%ﬁ(eiﬁlt %{%@%Pgsﬂn}%nﬁgvgy ﬁ:é)s
decr eased t o dappyoxi marding fihdm timesowpourke grvredildiaad pr ddddthghe

maxi mum |t wWdd1 ibgy Wi eRMdie lovevene &bggtams gBeel Eictrdesa hawel for
any particular patient wll depen pon a

5 variety of factors .inc]uding
the acti vity “eherk didcicald & |%%£w 'agé‘fheﬁb%;’ei/\é’ilgeﬁt‘% 1S
gener al heal tdhallsexhelinetthdr Me cofi adrbiam &ier gtoierd rmgerhefr and

adni i st { gt o1y, V0 021162789 PCT/ A2/ 00753 |

After cooling the
additional quantity of impure product is obtained. The
product was purified by dissolving in a minimal quantity of
boiling alcohol. It was then treated with activated
carbon, filtered hot and while the cooling was in progress,

20 fine yellow needles crystallised. The yield was about 80 -
85%, the compound being chromatographically homogeneous.

The infrared spectra of the compounds obtained
are in accordance with those described in the literature
(Hamlin and Weston, 1949; Knoevenagel and Walter, 1904;

25 Burton and Duffield, 1949).

The compounds were soluble in organic solvents
such as ethanol, acetone, benzene, methanol, acetonitrile,
chloroform and DMSO, but showed very poor solubility in
water (0.1%). When an alcoholic solution was added to

30 water, a stable colloidal mixture was formed.

Example 2 Method for Preparing Compound (1) (3,4-

methylenedioxy-f-methyl-B-nitrostyrene)

35 Compound (1) was prepared using Method 1
described in Example 1 above. The reaction scheme is shown

below.



- 24 rate of excretion, drug conbination and the severity of the

particul ar di sease undergoi ng therapy. BRI EF DESCRI PTI ON OF THE FlI GURES 5
Fig. 1 iswaognepsy of Log. No. survivors vs tinme (hours) PomACandi7da

al bicans in Exanple 9; and Fig. 2 is a graph of % parasitised blood cells
vs hours of culture in Exanple 26 in whigh T = Trophozoites, R = Rings
and T/S = Trophozoites or Schizonts. 10 EXAMPLES The invention wll now be
described in detail by way of reference only to the foll ow ng noga\ll' mting
exanpl es and dr aw_ng 15 Eﬁa_n&[e é@General Synt heg.s Metlhods Benzdi okol s
are described if t erature . (Per ek&NO), 19874a) . SyTeest s of
benzoi m dazol e \xnd enzoxazol e may arso Pe caN i usi ng andard
condensat i on net®ods and 2 (Perekal kin, 1966, 198PZDb) “s shown BHel ow.
Method 1 25 RBRR RBRZR XN®2 R!/XR6 X( + C(NB)4 RR7R R/ YRSY
30 Ra Method 2 RB RB RR X CHORX N2 R6 | + RRRCHN® '"'X R, 35y R

A mixture of 9.8 g of tetranitromethane (1 mole)

and 10 cm® of acetone was cooled by ice and added dropwise
to 8.1 g of distilled isosafrole (1 mole) and 4.8 g of
pyridine (1.2 mole) dissolved in 20 cm’® of acetone. The
10 very first drops caused darkening of the reaction mixture
and the liquid turned non-transparent and murky red when
the entire portion of tetranitromethane was added. The
smell of tetranitromethane disappeared quickly and in
approximately 2 hours the dark red solution which had

3 of water in a

15 turned transparent was poured into 100 cm
stoppered bottle. The mixture was thoroughly shaken,
covered with a layer of ether and a mixture of 6.7 cm® of
33% solution of caustic potassium (1.03 mole) and 50 cm® of
water was added in small portions. The mixture was shaken

20 after each addition and once the entire amount of alkali
was added, the shaking was continued until the entire salt
of pyridine and nitroform, which is present as a dark red
0oil, disappeared. The water layer was then separated and
again extracted with ether. Combined ether extracts were

25 first rinsed with water and then with water acidified with
sulphuric acid and finally once again with pure water.
After distillation of the ether in the vacuum, a sediment
of R-nitroisosafrole was to be found in the form of yellow
needles, which were re-crystallized from approximately

30 65 cm® of alcohol. Compound (1) was obtained with a
melting point of 98°C and a yield of 7 g. Once the solvent
had evaporated, another 0.5 g of Compound (1) was obtained.
The total product amounted to 72.5% of the theoretical

vield.



RT YRR RS R R al W 02/102789 PCT/ AU02/00783 - 25 in which X Y,
and R to R7 are as defined in fornula | above. In Method 2, equinol ecul ar
guanti ti ewoob/1@78®enzal dehyde and nitroal kane were m xed i RCarauazherssayer
flask and dissolved in equal volunme of alcohol. Fresh distillated

et hyl enedi am ne was added to the obtained, solution in catal ytical
quantities (usually 1:10 in relation to al dehyde and nitroal kane) and was
left in the 10 dark at roomtenperature for several days (from3 up to 10
days). During this tinme conpound crystallised. After the <cooling up to
about 0C, the&xxamystald wereAlﬂerm@dvaﬁ@btmmrvﬁ’tmmmaﬂ!@mn@nd

then dried. \Wen the yield ig ) sml). IO TEOE oy PSR | oi ned

together and 15 evaporated im IULdly EVdeIdLUI. After cootTtng t he
addi tional quantity of i rrpur_@_’-'d”r_ctfcﬁhﬁ_ﬁ_ obt ai ned. The product was
purified By dissolving in a mniml quantity of boiling alcohol. It was

then treated with activated carhon, filtered hot and while e cooling was
in progress, 20 fine yéiqn&ﬁ“rﬂéigd(ib@s &3 8% VSR it 1'b"‘%/vl(;?s about 80 -

85% the conpiesut fieedgir Ecimed ograpbeed | y Tiosogeneoisn sdikeme i agtesivn

spectra of trga CQ,fr_r‘gounds obtained are in accordance with those described in
the literature min and Weston, 1949; Knoevenagel and Walter, 1904; 25
Burton and Duffi eI d, 1949) The conpo fl ubl e in organic solvents
such as gphanol , K2 ene, tri Cth| o™MPpor m and

DVSO, but showed ve dr Sokﬁb%ﬁg{ ﬁ r .19 en afy al coholic
sol uti on was added vvat t abl e col | oi da 1 vvaschta)r med.

900gm piperonal was dissolved in 1000cc alcohol
15 with constant shaking and 450ml nitroethane was added
slowly followed by 10ml ethyldiamine. After 17hrs
stirring, the mixture was placed in the dark at room
temperature for 5-7 days. The resulting yellow crystals
were filtrated in a Buchner funnel until dried and then
20 washed twice with 150ml alcohol. This yielded 1200gm of
Compound (1) with melting point of 95°C. After further
crystallization from ethanol, 1000gm of light vyellow
crystals were obtained with a melting point of 98°C.

(approx 80% vyield).

25
Molecular formula C10HsNO,s, molecular weight - 207.05
Physical and Chemical characteristics
30 Form of state vellow crystals
Solubility profile < soluble in ethanol, acetone,
benzene, methanol, acetonitrile,
chloroform, DMSO
- almost insocluble in water
35 Melting point 94-98°C (when crystallized from

50% ethanol product had 96-98°C)

pH (in 50% v/v ethanol) approximately neutral



met hyl enedi oxy- (3-nethyl-(3-nitrostyrene) 35 Conmpound (1) was prepared
using Method 1 described in Exanple 1 above. The reaction schene is shown
bel ow. WOW0224023889 PCT/ AU02/ 00783 - 26 O C(NG3)4 CH=C POTQ@UDBRIBO785 A

m xture of 9.8 g of tetranitromethane (1 nole) and 10 cnB of acetone was
cool ed by ice and added dropwi se to 8._12% of distilled isosafrole (1 nole)
and 4.8 g of pyridine (1.2 nole) dissolved in 20 cnB of acetone. The 10

very first drops .caused darkening of the reaction mxtur and t liquid
turned non-tr £ 47 Y ky red AR Caﬁﬁé’ é"rﬂa\crtelvﬁoﬁ?"itoﬁlao *

tetrani tronmet hane was added. The sneldteofedistonanist r onet hane di sappear ed
qui ckly and i roxi mtely 2 hours rk re i i had 15

t ur ned transgalragﬁlﬂgvt\&s( poured into 10§%f%m5?%r&?ln%£&&t \(I)%jpdebraed bottl e.
The mi xture Wagitthor oughly shaken, cdferigfiigatesa Imppeiitofesetter and a
mxture of 6.7 cnB of 33%solution ofpfalstlsy RRREH Wod L Q3 3wl &) @wnd 50
cnB of water was added in small portions. The m xture was, shaken 20 after
each addition and once the entire anolft W€ AT R Hddft, the shaking
was continued until the entire salt of pyridine and nitroform which is
present as a gar!é rﬁd oi |, disappeared. The water |ayer was then separated
and again e < h ether. Conbined ether extracts were 25 first
rinsed with water and then with water acidified with sulphuric acid and
final |y pgee jagain wi thpig Matahe Ahdlydlisdd Lat/dhblodng ether [nthe
vacuum a sedinment of S-nitroisosafrole was to be found in the form of

yel low needl es, which agsEasivde s ticed $1bm dfprbaesitdt y 30 65 cnB of
al cohol . Compound (1) vRANMLAIGEAMd N aad®litdid RAIdHpPToREC aRdreneyi el d

of 7 g. Once the sol vent
d 1442 aliphatic -C- + 900 -1000 peaks

3. Nitrogroup at low wave number e.g. 747, 673 and
15 B-nitrostyrene has 1520.
4. Aromatic Ether Group - 1312 (1258) 1138, 1030

Nevertheless a fingerprint of this compound is
provided by the IR spectrum (g.v.). This has
been done on the recrystallised material in order

20 to reduce peaks due to contaminants.

IR Spectrum

Impurities of molecules weight 303.4 & 331.4

25 Confirmation of molecular weight of main species 207.1

NMR Spectrum

- Hydrogen NMR (200 MHz) shows:
30 Aromatic ring with 3 remaining Hs, 3 Hs as part
of a CH;, another attached to the side chain and
2 Hs as part of another ring.
- Carbon NMR (50 MHz) shows:
~-CH;, CH-, -CH; (as methylenedioxy)
35 - vValues of chemical shifts support the structure
given and a likelihood of the E-stereoisomer rather than

the Z-stereoisomer favoured by the synthesis used. A



had evaporated, another 0.5 g of Conpound (1) was obtained. The total
product amounted to 72.5% of the theoretical yield. WO 02/102789

PCT/ AU02/W0 13302789 27 Exanple 3 Alternative Method for Preparatego@ssrpound
(1) (3, 4-nethyl enedi oxy-(3-nmethyl-(3- nitrostyrene) 5 Conmpound (1) was
prepared using Method 2 described in Exaggple 1 above. The reaction schene
is showmm below CHZ NH2 OCHO | cat. OCH' ,N02 10 CHz NHZ / C O +
CH3CHZNOZ2 - - ~, ' o] s. di_ssaol v in 1000cc al cohol
15 with const%‘(Fl]f% a%v%ﬁgﬂ%g%gg]n?kﬁﬁér gg{)ﬁ)gﬁles \(/j\l/argélac1‘—’ldt§%i slowly followed by
| OmM ethyldiamne. After 17hrs stirring, the mxture was placed in the
dark at roomuyyperpe{Bisr€oéQfrdn/ days. The resulting yellow crystals were
filtrated in a Buchner funner until dried and then 20 washed twice with
150m al cohol. This yielded 1200gm of Conpound (1) with melting point of
95C. A}‘ters fumédﬂﬁj’rstﬁéyﬁéédilxhiaéii@@lfh@m @éanfgokbraﬁaﬂgmoﬁsb;%o thﬁ: 131)@@1/ -
crystals were talpned Wt tin oint o 8C. appr ox oyie .

Mol ecul ar for%ﬁ?&%dﬁ@l\ﬁﬁ&%}% u?%go%?ﬁﬁ? peg‘ﬁ"fﬁ%&mghysi cal and

Chem cal characteristics 30 Formof state yellow crystals Solubility

profile < SO'%%%@EQ gt hanolprgggégngor P?Qﬁngngnééﬂﬁ&%d @g,at onitrile,

chl orof orm

10 Compound (2) was prepared using Method 2
described in Example 1 above. The reaction scheme is shown

below.

O CHO Cat. O X NO,
< +CHNO, —> <
15 o o

3,4-methylenedioxybenzaldehyde was condensed with

nitromethane using fresh distillated ethylenediamine NH,-
CH;-CH,;-NH; as a catalyst. The reaction was conducted in

20 alcohol, darkness and at room temperature for 5 days. The
resultant crystals were separated by filtration and washed
with cold alcohol. After being dried in air, the yield was
80%, m.p. - 158-159°C and after re-crystallization the m.p.
was 162-163°C. Compound (2) was non-soluble in water,

25 soluble in acetone, alcohol, acetic acid and in a majority

of organic solvents.

Example 5 Antibacterial activity

30 In the experiments described herein, museum
strains of pathogens obtained from the museum of the
Microbiology chair of the Military Medical Academy
(designated by the index "M") and strains selected from
pathological material (designated by the index "B"), taken

35 from patients and having gone through no more than three
laboratory passages were used. For each type of pathogen

the corresponding optimal nutrient media was used. For the



- alnost insoluble in water 35 Melting point 94-98C (when crystallized from
50% et hanol product had 96-98C) pH (in 50% v/v ethanol) approximately
neutral WO0®21d02789 PCT/ AU02/ 00783 - 28 Specific rotatipomAaptioeas|y

i nactive but has 2 stereoisoners Stability begins to darken above 200C
Purity M5 indicates inpurities of 5 nolecyd ar weight 303.4 & 331.4 to be
the major inpurities IR Spectrum10 1. Aromatic ring - above 3000 wave

mber & ' t 70 - 16 ' = et hyl -
d £ onal or Sy AR hEERdd ] gaora st o PL P Tada (eSS G0
Ni t rogroup ats¢bid vister rembenediqy. a74dose73tnem 0163% 3tai 2 r 0%t yhrnrodms

1520. 4. Aroif £, EAeT 2 & AWPanalddoud 1258)1d 138.nd 038 ndENSEthEl eSS a
fingerprint of this conmpound |s. provided by the IR spectrum(qg.v.). This

has been dorffeRrtHEIRGCFSREAFITEEE hAtR T HPLOHIGF €8S 205¢%: r educe peaks

due to cosgtam nants. ITRESRRFLF WA 4 QAL | 85HF W asatosril ¢ 303. 4 &
331.4 25 Conf%r tion of nolecular weight of main species 207.1 NWR
Spect rum Hydr PRIVR (200 MHz) shows: 30 Aromatic ring with 3 remaining
Hs,3 Hs as part of a CHXxt gnadtere atdaachvwas toréprmrei dend hiampregrtht &1 Hs as

part of anotNefey i fALDULMEAR0 Mol Erae Bl Hbn B8 (89
nmet hyl enedi ony)' 1{35 -~ Val'ues of" chem ca s?‘n ts suppor? the structure
2.0%. The medium was poured into Petri dishes and allowed

10 to set. Agar plugs of 10 mm diameter were cut out and
placed on the surface of Petri dishes containing the same
medium immediately after they were inoculated with the
microorganisms to be investigated (at least 6 plugs per
culture). After one day of incubation at 37°C, the diameter

15 of the zone of retardation of growth of the culture around
the plugs was measured. The results were evaluated in
accordance with official standards of testing sensitivity'
to antibiotics; a diameter £ 20 mm corresponded to a stable
culture, 21-28 mm to moderate stability and 2 29 mm to

20 sensitivity.

In parallel to this, the sensitivity of pathogens
to 15 antibiotics were tested according to the official
protocol of the Russian Supervisory Authority for the
Introduction of New Medicinal Substances and Medical

25 Technology {(disc method) .

Several pathogen types and strains were used to
show the limits of sensitivity of the strains and types to
the test substances, in order to evaluate their probable
overall breadth of performance.

30 Table 1 below shows the results of experiments
with Compound (1) at a concentration of 1.0%, at which it
suppressed the propagation of 5x10° - 5x10’ organisms/mL,
and comparative results of sensitivity experiments using

the following 15 antibiotics:
35

1 - penicillin,

2 - ampicillin,



given and a likelihood of the E-stereoi soner rather than the

Z-stereoi soner favoured by the synthesis used. A WO 02/102789

PCT/ AU02/W0A8302789 29 strong -w thdrawi ng group (NO2) is ipadiA@bReats3
UV/visible Spectrum5 Recrystallised nmaterial has peaks (broad) at 250-270
mnm and 360-370 mm wi th hi gh absorbance l% | ow 210mm Exanpl e 4 Process for
Prepari ng Conpound (2) 10 Conpound (2) was prepared using Method 2
described in Exanple 1 above. The reaction schene is shown below. <Oro
CHO Cat. O N02 T1HSPIEHHE 00 00 3, 4- et hyl enedi oxybenzal dehyde was
condensed with ni tadayBdrianiel Miging fresh distillated ethyl enedi am ne NH2-
CH2- CH2- NH2 asi a gatal yst. The reaction was conducted in 20 alcohol,
darkness and at roomt é’nper’ature for 5 days. The resultant crystals were
separ at ed by f6 |t rlatnamyrich washed with cold al cohol. After being dried in
air, the yield, was) . 30WcdRpin - 158-159C and after re-crystallization the
mp. was 162-163C. Conpound (2) was non-soluble in water, 25 soluble in
acetone, al colfol” @Eatikligtid and in a majority of organic sol vents.

Exanpl e 5 Antidactgyiahisactvity 30 In the experinments described herein,
museum strains of pathogens obtained fromthe nuseum of the M crobiol ogy
chair of the M I7 tar{Pfedi 't Acadeny (designated by the index "M) and
strains sel ectled frimnompatirol ogi cal material (designated by the index "B"),
taken 35.fro atien vi ng gone through no nore than three

| abor at orlé p;TszgagesgtI%tgd}'&% ." For each type of pathogen the corresponding
opti mal nutrilht- metizasesl sed. For the WD 02/102789 PCT/ AU02/ 00783 - 30

i mpregnat i on jethad, @ompaunds, (1) and (2) were added to

15 - cephalosporin.



solid nutrient nedia at doses fromO0.03%to 2.0% An agar diffusion assay
anal ogous to the standard nethod of determ ning sensitivity to antibiotics
was used.wb ozhe7sgar di ffusion assay was perfornmed as folPCowdio2Mras

pept one agar was prepared and inpregnated w th the test conpounds at
concentrations from0.01 to 2.0% The medi umwas poured into Petri dishes
and allowed 10 to set. Agar plugs of 10 mm di aneter were cut out and

pl aced on the surface of Petri dishes c¥g$£g i ng the same nedi um

i mredi ately after they were inocul ated W the mcroorganisns to be

investigated (at |least 6 plugs per culture). After one day of incubation

at 37C| theg,di aneter 15| of the zone of retardation of arowh of the culture
icroorganism Syuppression o rowth ¥Y+/ )__I . -
around | the plugs was astretdr—Fthe—trestur-ts were—evaruated—+n—accordance

wi th of|ficial standards|e®eduesiing sensitivity #deiknatiedhjiotics; a di aneter
< 20 mp corresponded tola gfable | cultyrg,| 21-28 ;,mngt 0 npger gtie,Stalikilty
and ? 29 mmto 20 —sensitivrty inparatieltotims the sensttivijtyjof
pat hogers corddtid®slagnt | bi ptics werel tegstgd according|to|the of filcial
prot ocal,.af.dhe Russian| Supervj sofry |Autihorlity for the| Intrjoductijon |of |New
Medi ci nal Substances ang Medi cpl 25 [Teghnal ogy (di $c pet hod). {Se\er 3l
pat hogerft§fasdAd*¥Tral ns werp used tq show the |infts| of| sgnsiftivity of
t he st riaksasiandrdbigpes t the fest sjubgtances, in order to levalugte |their
probabI%a_gyerall breadf h of pgrfprnange. |30 |Tabl e|1 pel pw shgws |t he
resultg Of experinents |with Conpound (|1) |at |[a ¢on¢entration df 1.0% 4t
whi ch i|tesevgenppr @gsigihodane pr opagat| on of| 5x10% - [5x107| orpanji sns/ i, | and
conpar gtj ye results of sensitipity_expgrirents. using |the_folljowi|ng (15
antibigtics: 35 1 - penfcittin

O

Escherichia coli M-17 + + + + + + - + - + - - + + + +
Escherichia coli B-683 + + + + + + - + - + - - + + + +
Escherichia coli B-65 + + + + + + + + - + - + + + + +

Enterobacter aerogenes

B-679 + | -0-1-1-1-{-t-t-{+t-1-1-t-1-71-

Enterobacter aerogenes

B-687 +« |-t -1-1-1-1-1-4t-{+1-1-1-71-1-1-+-

Citrobacter diversus

B-678 + - + + - + - + - + - - + + - +
2. Pathogenic gram-

negative bacteria

Shigella flexneri

M-2A6907 + - + + + + - + - + + - + + - +
Shigella sonnei B-720 + - + - + + - + - + + - + + - +
Salmonella typhimurium

M-727 + - - - % * - - - + | £ | - + + - +
Salmonella paratyphi

M-16469 + - + - + + - + - - - - + + - +
Acinetobacter B-681 + - - - - - - - - - + - - - - -
Acinetobacter B-676 + - - - - - - - - - + - - - - -
Acinetobacter B-677 + - - - - - - - - - + + - - - -
Alkaligenes sp. B-689 + - - + - + - + - - - - + - - -
Alkaligenes sp. B-667 + - - - - - - - - + + - - - - _

3. Gram-negative non- + - - - - - - - - - - - - _ - _




2 - anpicillin, WO 02/102789 PCT/ AU02/00783 31 3 - gentanycin, 4 -
carbenicillin, 5 - kananycin, 6 - linconmycin, 5 7 - levomcethin, 8 -
oxaci | I i mvo@2A0p8d ym xin, 10 - rifanpicin, 11 - ri stony®cm/Awe/0¢Rs3-
streptomycin, 13 - tetracycline, 14 - erythromycin, 15 - cephal osporin.
WO 02/ 102789 PCT/ AU02/ 00783 - 32 Table 1 M croorgani sm Suppression of
Gowth (+/-) Conpound Antibiotics {1331-2 3456 7 8 9 10 11 12 13 14 15
1. Conditional pathogenic enterobacteria gram negative aerobic bacilli
Pseudt%megte}%Q eruginosa B-601 +|- | -| - | -] - | - |- |- 1 Esclherji chi a|coli
M 17 + - +|- +- 1 4+ +| ESchgrighig coli |B-683| + + H + |+ 4 - +
- + |-Yersinip + + [Escheérichiajcoli B-65 H + |+ 4 +({+ 1t +|- + -|+ | + [+
Ent er Qbacl.el.365:00engs B-679 +|- r -/ - |- -| - |- ¥+ -|- 1 -|-  Bnterobactier

aer enes
Klebsiella pneumoniae

M-A21 + N T I B I I B R O I I I

Klebsiella pneumoniae

M-248 + | -f-1-1-1-1-4{=-1-1-1-1-/-1-1-1-

4. Gram-negative
aerobic bacilli

Corynebacterium

+
+
]

1
t
H
1
]
+
+
1
+
+
+

diptheriae B-670 + -

H+
!
H
+
+
[
1
+
H+
H
+
+
!

Bacillus sp. B-575 + - -

5. Gram-posgitive
aerobic cocci
(Neisseria)

Neisseria meningitidis

M-6231 « | -|-1-1-1t-1-1-1-1-1=-01=-01-1-1-1-

Neisseria meningitidis

M-A72 « |- -1-1-1-1-1-1-V=-01-1t=-1-1-1-1-

6. Gram-positive cocci
(Staphylococci)
Staphylococci aureus

M-12159 o+ + - + + + - - + - + + + - - +

Staphylococeci aureus

M-209 + + - + + + - - - + + + + - - +

Staphylococei aureus

B-685 + - - + + + - - + - + + + - - +

staphylococei aureus

H
+
+
+

B-674 + - - + - - - + - - - -

staphylococci

epidermidis D-513 + + + + + - + - + - + + - - - +

Staphylococci

epidermidis BK-30 + + + - + - - - + - + + - - - -

7. Gram-posgitive cocci

(Streptococci)

Y-haemolytic + + + - - - - - - - - + - - - -




B-687 + - - - - ---+- - - - - - Ctrobacter diversus B-678 + - + + -
+ - + - + 2. Pathogenlc gram negative bacteria Shigella flexneri M 2A6907

+ + - fWoShilgeke a sonnei B-720 + Sal nonel | a typhi muri umPkH/AA02/60783 - - -

- -t to- - t Sal nonel | a par at yphi M16469 + Aci netobacter B-681 + - - -
- - - - - +- - - - - Acinetobacter B-gj6 + - - - - R S

Acmetobacter B-677 + - - - - - - - - - + Alkal|genes sp B-689 + - - + - +

-+ - = - ATRal T genes[ sSp; B 097 A FH - - ] - |-

3. Gaﬁ‘?ﬁﬁ?ﬂ??ﬂci‘*\/}:“?ﬂ)n- + - - 4 |- b oo o 4 A')ﬂ/1 27,89

PCT/AL&)QJQQQ]@B - 33 |(ferymenti.ng.bactierija- |Yersi nia|pseudptupericuljosi|s-

Kl ebsji el l a pneunoniae|MA21 + -|- } -|-1|- - -1]- 4 -|- 1 -|- Kl ebsilellla

pneunthfRECRICF & 038 | 41 Glam negativel aerobie

bacilli Coryﬂmﬁmdteflum dlptherlae B-670 + - oo t - - ++ - + + +

Bacillus sp. B-575 + - - sehdh e Rve gt@glggl tive aerobic cocci (Neisseria)

+ moderately sensitive strains

- stable strains

Table 2 below shows the results of experiments on
sensitivity of some microorganisms to Compound (1) using

the agar diffusion method described above.



Nei sseria nmeningitidis M6231 + - - - - - - - - - - - - - - - Neisseria
meningitidis MA72 + - - - - - - - - 6. Gampositive cocci
( St aphyl owomeild2786t aphyl ococci aur eus M12159 + + - + + +PCTAUBH0M3+ + - -
+ Staphyl ococci aureus M209 + + - + + + - - - + + + + - - +
St aphyl ococci aureus B-685 + - - + + + - 35+ - + + + - - + Staphyl ococci
aureus + + + B-674 + - - + - + - - - Staphylococci epidermdis D513 +
++++- +- +++ - - - + Staphyloc & pidermdis BK-30 + + + + - + +
+ - - - - 7. Gampositive cocci (Streptococcli) y-haemolytic + + + - - - -
- - - +- - - W 02/102789 PCT/ AU02/00783 - 34 streptococcus B-672
(3 haerTDl ytl c + + oo+ - - D?.ameter -'c;f tone of Growth §;1hr1§19;. Q)C&&)CUS B- 624 Rerrar kc:
+ sensitive [strarns—moderatery senstttve strarns  stabte strains 5 Tabte 2
bel ow shows [t heMiemajarsnof pxperi nenf@caprativpprigidijoypht omepinds Girelt)
m croorgani sips to Conpound (1) using the agar diffusion ethod gescri bed
above.

Y-haemolytic

streptococcus B-672 354 344 32#

B-haemolytic

streptococcus B-624 31# 32# 314

Staphylococci aureus

B-685 39% 374# 35#
Staphylococci
epidermidis B-513 38# 34#% 32#

Shigella flexneri M-

2126907 364 334 31#

Shigella sonnei B-

720 394 35# 30#
Salmonella
typhimurium M-727 324 304 24#

Salmonella paratyphi

M-16469 36# 30#% 28#

Acinetobacter B-681 38# 354 324

Alkaligenes sp.

B-689 404 3g# 36#
Enterobacter
agglomerans B-679 33# 30# 25#

Corynebacterium B-

670 40# 35#% 314
Bacillus sp. B-575 384 34% 29
Remarks:

# sensitive
5 + moderately sensitive
- stable

Table 3 shows the results of experiments of

sensitivity of pathogenic fungi to compound (1).



WO 02/ 102789 PCT/ AU02/ 00783 - 35 Table 2 Diameter of zone of Growth
inhibition (mMm) M croorgani sm Concentration in disc of Conmpound (1) (9%)
2.0 1.0 OwO o2ng27B@menol yti c streptococcus B-672 35# 34# 32#CT(AIbaemssl ytic
streptococcus B-624 31# 32# 31# Staphyl ococci aureus B-685 39# 37# 35#

St aphyl ococci epiderm dis B-513 38# 34# 32#_ Shigella flexneri M 2A6907 36#
33# 31# Shigella sonnei B 720 39# 35# 3 Sal monel | a typhi nurium M 727
32# 30# 24# Sal nonel | a parat yphi M1646 36# 30# 28# Acinetobacter B-681
38# 35# 32# Al kaligenes sp. B-689 40#T ®36%# Enterobact er aggl oner ans

B- 679 33# 30# 25# Corynebacterium B 670 40# 35# 31# Bacill us sp. B-575

38# 34# 29 [Renarks:. # slgnleve 5+ nndera}el Yy sensi tfl ve - %bl e Tablp 3
shows the resul t 8°8f expleri nBit% 6f Resu mber of microbes fa Ghe presefce
Inoculation of Compound (1) at concentration
(%)
2.0 0.5 0.1
Candida albicans Growth 0 [} ]
5 x 10°
B-45 Retardation 5 x 10° 5 x 10° 5 x 10°
Candida albicans Growth 0 0 0
5 x 10*
M-3 Retardation 5 x 10° 5 x 10° 5 x 10°
Trichophyton Growth 0 0 ]
10?
Retardation 10’ 10’ 10’
Geotrichum M-158 Growth 0 [} V]
10°
Retardation 10° 10° 10*
Torula
Growth 0 0 0
histolytica 10°
(Cryptococcus) Retardation 10° 10° 10°
5 Example 6 Antimicrobial tests

The antimicrobial activity of Compound (1) was
tested, using the agar diffusion method.
Due to the very low solubility of the compounds,
10 the studies could not be carried out in the liquid phase.
For this reason an initial mother impregnate, containing
0.5% of test compound, was prepared on meat peptone agar.
From this mother impregnate, regenerated to the liquid
state in a water bath, serial double dilutions were
15 prepared by addition of the agar base. The dilutions thus
obtained, containing the compounds in concentrations of
0.5%, 0.25%, 0.12%, 0.06%, 0.03%, 0.015% were poured into
Petri dishes, on which 6 bacterial and 2 fungal test

cultures were inoculated.
20
The following test cultures were used:

1) Staphylococcus aureus strain 674, isolated from a



sensitivity of pathogenic fungi to conpound (1). WD 02/102789

PCT/ AU02/ 00783 - 36 Table 3 Fungi Dosage of Result Nunber of mcrobes in

t he presewmoa2/10218Cul ati on of Conpound (1) at concentrati oRCT(A%)02/207830.5 0.1
Candi da al bicans Gowh 0 0 0 5 x 104 B-45 Retardation 5 x 104 5 x 106 5 x
106 Candida albicans Gowh 0 0 0 5 x 167 M3 Retardation 5 x 106 5 x 106

5 x 106 Trichophyton Gowmh 000 102 Retardation 101 10" 10' Geotrichum
M 158 Gowth 0O 105 Retardation 105 105 104 _Tor Gowmh 00O

hi stol ytica JR?St eC’fft'y’pt TREELUSC et ST s P Jéjsl% Exanpl e 6

Ant i m crobi altatesteydhinanrytiioronaln aoid eghafotQoimpountigiylwas tested,

using the agal i ]t]%?: r%@ o the very low solubility of the
conmpounds, er’?éhe studi es coul d Mot rE)e carried out in the |iquid phase.
For this reas’o’n Bt erpeecfusofargal hpragirite, stoohiai niferSi ol e? t est

conpound, sWassni$ £PEr Bith ommpwmor@l@g@frepﬁmmls not her i npregnat e,
regeneratedtothe liguid state in a water bat ser ?%o bl e dilutions

were 15 prepatledfPHRN 17 SR HVHR AR B & L Thel TR Thus
obt ai ned, condsd vty tden<cionpends dentcomeein raid gnslfyxin.

4) Salmonella typhimurium museum strain 727, sensitive to
ampicillin, gentamycin, carbenicillin, canamicillin,

10 polymyxin, and cephalothin.
5) Acinetobacter strain 681, isolated from a patient,
slightly sensitive to polymyxin.
6) Pseudonomas aeruginosa strain 328, isolated from a
patient, slightly sensitive to polymyxin.

15 7) Trichophyton interdigitale .

8) Candida albicans.

Each of the 8 test cultures was sown on sterile
meat peptone agar in a Petri dish, and then a standard plug
20 of agar, impregnated with one of the 9 compounds at a
concentration of 0.5%, was placed on the agar surface. The
retardation zone was measured around the plug after 24 h
and 48 h growth at 37°C. For the fungal cultures the
results were assessed after 7-10 days of incubation at
25 30°cC.
The results of the action of the compound on the

impregnated agar are summarised in Table 4.



0.5% 0.25% 0.12% 0.06% 0.03% O0.015% were poured into Petri dishes, on
which 6 bacterial and 2 fungal test cultures were inoculated. 20 The

fol | owi ngvo®stioasd t ures were used: 1) Staphyl ococcus aur eBeTUN2NITSH 74,

i solated froma WO 02/ 102789 PCT/ AU02/ 00783 - 37 patient, sensitive to
gentanycin, oxacillin, tetracycline, erydronmycin and cephal othin,
slightly sensitive to streptonmycin. 2) Enterococcus faecalis museum
strain, sensitive to 5 anpicillin, rif Q%i$ and streptomycin. 3)

Kl ebsi el | a pneunoni ae strain 312, isola rom a patient, sensitive to
gentanyci n and polynyxin. 4) Sal nonella typhimurium miseumstrain 727,
sensitive to anpicillin, genuanygi NeonsRArD@N Bidnki|Ne B8N 6 lahdiPior 0
pol ynmyxi n, and cephal ot hi n. 5H)ovktitmetobiacdnest w6t aijn 681, isolated froma
patient, slightly sensitive|fd'""¥6l ynyxin. 6) Pseudonomas aerugi nosa stfain
328, isolatef from.a patient, gkightly sensitive {to;polynyxin. 15 7)
Trichophytontinterdigitale &) Candida albicans ach of the 8 test
cul tures was &ﬁwmamamsﬁeﬁuke ‘oneat peptone agar ina=a Petri dish, and then a
standard pl ug—26—of—agar;—tHpregnated—w-th—one—ofthe—9—conpounds—at—a
concentratiop KBP“@”SGGm%ﬁE“bléc@d on the agar surflace. The retardation
zone was neas ?red Al qu Qd thelplug after 24 h and 48 h growth at 37C. Fpr

lmone 1mur1um

the fungal c ures t esylfs were assessed aftler 7-10 days of
i ncubati on a1A£5x&QQ£rThe resylis of the action of| £ he conpound on the
i npr egnat ed agar—are—Ssurwrarged—-n—Table—4—W-02+1027/89PCTH-AUD2/-06783
Pseudomonas - 1.5
Trichophyton 0.25 -
Candida 0.5 -
Activity Index 0.4 -

Table 5 below shows the results of the agar

5 diffusion experiments.

Table 5
Results of growth retardation by the compounds in the
diffusions in the agar experiment

10
Size of zone of retardation

Test culture

of the growth by Compound (1)
Staphylococcus aureus 6.5
Enterococcus fecalis 6
Klebsiella pneumonia S
Salmonella typhimurium 7
Acinetobacteria 6.5
Pseudonomas 0
Average zone of retardation 5.17

In equal concentration Compound (1) inhibits the growth of

ampicillin-resistant Staphylococcus and the growth of

Enterococcus which is sensitive to this antibiotic. Similar
15 differences can be observed with other pathogens and other

preparations.



- 38 Table 4 Mnimal % Conpound (1) giving % inhibition by antibiotic
conplete inhibition of test culture S. aureus 0.015 5.5 Enterococcus
faecal i s Wo02502389 Kl ebsi el | a pneunoni ae 0.12 2 Sal nonel | actrahizounsd um 0. 5
5 Acinotobacter 0.12 1 Pseudonmonas - 1.5 Trichophyton 0.25 - Candida 0.5
- Activity Index 0.4 Table 5 below shawssd he results of the agar 5

di ffusion experinents. Table 5 Results of growmh retardation by the
conpounds in the diffusions in the agar experinent 10 Size of zone of
retardation Test culture of the growth by Conpound (1) Staphyl ococcus
aureus 6.5 Brter dEBcEfifedbsabf sCodwebdi €11 a pneunonia 5 Sal nonel | a

typhi murium 7 Aci net oggfct-er' SY=1TelelsTolps F-K i %g%g&) £
retardation 5.17 In equa lco#r%eeﬁ%réact{on Conpou_nai)(l_jf?ﬁl | |_tsqfehtg{?§ owth of
anpi ci | | i n- r esgsitahtdsikhydobbet(® HhEYHE Q) bt hi @id Erpdkst otRAOMhi ch

i's sensitive ek Mi e i Dtdguind idaim 15 thd f &5 BNERSH Godls Rer ahsesyeth
w th ot her pa%J]eoe%ngo and ot her preparations.

Test culture was Mycobact tub. H.37RV sensitive

to anti TB medication.
Mycobacterial suspension (density 5 x 107
10 cells/ml) was spread onto a special liquid medium
(Vischnevsky, B.I.)
Results were calculated for 10 - 14 days
incubation at 37°C. MIC (totally inhibiting M.

tuberculosis)
15 The results are shown in Table 6 below.
Table 6
Minimal Inhibitory
Concentration (Ug/ml)
Compound (1) 6.25
Isoniazid 0.02-0.1
Rifampicin 0.01-0.02
Ethambutol 1.0-2.5
Streptomycin 0.5
20 Only Compound (1) had MIC close to Ethambutol /

Isoniazid MIC.

Example 7 Anti-protozoal activity

25 The effect of the Compounds (1) and (2) on
trichomonas was also investigated. Trichomonas vaginalis
isolated from patients was used. The trichomonads were
cultured at pH 5.8-6.5 and 37°C in medium 199 containing
5.0% native foetal calf serum, carbohydrates, and

30 antibiotics to suppress the accompanying flora. Vaseline



WO 02/ 102789 PCT/ AU02/ 00783 - 39 Anti TB Effects of Conpound (1) Anti TB
ef fect was checked by standard nmethod of serial double dilutive in

synt het i cwbioguoxdseredi um (SOTON) 5 with 10% nor mal equi he PETNTI02/06T83
solution was prepared in Tween 80. Test culture was Mycobact tub. H 37RV
sensitive to anti TB nedication. Mycohacgfgerial suspension (density 5 X 107
10 cells/mM) was spread onto a special liquid nmedium (Vischnevsky, B.I.

Resul t f tall
bt bi ¢ ng. MAEE AT LETDeFS e e daLtot DB RS s Yl A EERR 0 y
Tabl e 6 M ni nwibg nHitd teyer Coereenl repeormeny mqntm@tm(qgsta 25

| soni azid 0. Q&shdundd f P Chdh QarfPdz O 02 & h@mbyitol 1.0-2.5 Streptonycin
0.5 20 Only Conpound (1) had MC close to Ethanbutol / Isoniazid MC.

Exanpl e 7 Anti-protozoal SRRGAIHE MLTeh e BfedciIdied h& Thidtimes %o hd

(2) on tEi chiymiRso Mashdl sordsnvestigad &ghaﬂ'tfitf})hQﬂDHﬁSB Vca@lmlm 1i®ol at ed
frompatients_ was Iusﬁshﬁ The .tri.chononads were cult pH SF% -5 and
37C in medi ufi®99 %o GORG L O5. 0 RAASNES S&A S &Mccgg rat es,

and 30 anti bioterxs3+dH SAPPHEBESS témclaqmgqmg@rllﬁgﬂcﬁwsa) \lasectc»rmsram
02/ 102789 F(nz$¥{E¥QQJ§%WDEifQ forms in medium containing the test

compounds was unsuccessful in every case. After only one
10 passage in the presence of the test compounds, motile forms

did not propagate.

Example 8 Anti-bacterial activity in vivo

15 The therapeutic and prophylactic effect of the
substances was determined in experiments in vivo on mice,
infected intraperitoneally or intranasally with
Corynebacterium paratuberculosis.

Compounds (1) and (2) were administered

20 intraperitoneally, intramuscularly and orally at a dose of
< 20% LDs5g/0.2 at different periods from the day of
infection, ie 2 and 1 days before the infection (schedules
2, 1), on the day of infection (schedule 0) and 1, 2, 3
etc. days after the infection (schedules +1, +2, +3, etc).

25 The daily mortality rate was measured, their
cumulative variations were calculated and based on this the
results of the performance of the preparation was

determined by the formula

30 AI = [(B-A):B] x 100

where AI = activity index of the preparation (%),
A = cumulative mortality in the experimental group,
B = cumulative mortality in the control group.
35
The results are shown in Table 7 below and
indicate that Compounds (1) and (2) tested showed



was applied to the surface of the nmediumin the culture tube. The
experinmental specinens contained the test conpounds at a concentration of
0.3% 7 sweansear89 were investigated, containing notile 5PCaram®200788 he
parasite in a quantity of 5-8 cells in 1.0 cnB. In the control, parasites
were cultured successfully over 3-4 passages (each passage 5-6 days). In
contrast, culture of notile forns in nediumcontaining the test conpounds

was unsucces i very, Y, . q@g% i 4 e
of the test ig()ﬁrrgbroénbd'gc,férroafl@ﬁoﬁ r%leé[ccﬁl EF nao%%rvl(l)%éggt? e. al%pf{%e%eqi Ll
Ant i - bact er i dforageRaAT s Yy | Ry aB RYec  esbpeut | ¢ and prophyl actic effect

of the substances was pdgt 6B EA:ddh IR YIRS ndt V0 1t W1G&icdInf ect ed
intraperitoneally or intranasally wth, Core%/nebact eriu ar at uber cul osi s.

Conpounds ( 1)PERRIYIAC Wkt PRI e 200§ ntdp et t §q mortality
i ntranmuscel ardfy afitharalwas 2 B3wsertd c k%l Y b zhatic i fdwer ent

periods fromthe day of .infection,.ie 2 and .1l days bef t {hfection
(schedul es Zg,arhﬂcfn%]hl?%les %%F]b‘?é)iwh]ftel%:]trll ot%le( slc]hnél%sf eoﬁ)%’ﬁo_iltf' dZ%1 ‘}Coret C.
days after tmseudanthernrylsohisdules priophn?l aci3ic ayenfotarkhe wied 150 . 0%.
nortality rate was nmeasured, their cunulative variations were cal cul ated
and based on this the results of the performance of the preparation was
determ ned by the fornmula 30 Al = [(B-A) :B] x 100 where Al = activity

i ndex of the preparation (%, A = cunulative nortality in the experinental
group, B = cunulative nortality in the control group. 35 The results are
shown in Table 7 below and indicate that Conpounds (1) and (2) tested
showed WO 02/ 102789 PCT/ AU02/ 00783 - 41



t herapeutic and prophylactic activity in mce infected with

Corynebact eri um par at ubercul osis. For intranuscul ar adm ni stration, the
clinical wpreptyBacti c performance in the form of reducedprooratakie’3 5 of
animals was 52.53% The clinical performance for sal nonellosis varied
within the limts of 50.0-20.0% fo42 pseudotubercul osis the prophylactic
performance was 50. 0% WO 02/102789 PCT/ AU02/00783 - 42 dP X v O ri d
If) o NO U In FF¥ TJUa [fo0 4T P 0C|lOHa) u 64> toL ANIV
IV -4 41 b U mm

o

Activity index 8
+52,53
+50, 00

contr.
99
30

(test/ control)

Cumulative mortality
test
47
15

contr.
0
0

Incubation period
days
(test/control)

test
0
1

Table 7
ty of compounds as assessed by AI

ivi
Schedule of introduction of
the preparation
-1,0,+1,
+2,+3
200 mg/kg intramuscularly
+2,43
200 mg/kg intramuscularly

Order of act

Pathogen and method of
infection
Salmonella intraperitoneally
Salmonella intranasally

Compound
1
2
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Example 9 Radiation protective activity

The radiation protective performance of the
Compounds (1) and (2) investigated was tested on male white

5 mice weighing 18-20 g.

Dosages: 2, 4, 6, 8, 10, 15, 20 Gr (1 hR = 100 Roéntgen).

Period of observation = 25 days.

10
Method of reporting: dynamic mortality, calculation of
cumulative mortality and factual changes of dosage (FCD).
Schedule of introduction: 50 mg/kg at 0.2 mL in mice.

15

Group 1 - control,

Group 2 - 2 and 1 days up to irradiation.

Table 8 shows the results of the experiments on radiation

20 performance of the compounds investigated.

Table 8
Cumulative mortality in groups %
Dosage R (hR*)
control prophylactic
2 2.9 0
4 3.6 . 0
6 13.1 3.8
8 21.1 9.5
10 43.8 13.3
15 66.7 45.5
20 94.1 83.3
FCD 1.39 + 1.48
LDso 10.73 hR 15.88 hR
Remarks:
25 *1hR = 100 Rontgen

The results show that for all irradiation dosages
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In WO 02/102789 PCT/ AU02/ 00783 - 43 Exanple 9 Radiation protective

activity wbhe2next8ati on protective perfornmance of the

i nvestigated was tested on male white 5 mce weighing 18-20 g. Dosages:
4, 6, 8, 10, 15, 20 G (1 hR = 100 Rontggn).. Period of observation = 25
days. 10 Method of reporting: dynamc nortality, calculation of cunulative

nortality and factyal changes of dosage (ECD).  Schedul e of jntroduction:
50 g/ kg at @rfwﬁiaﬁ%%é%“@@tdiﬁfl%q %o eolt,e% SUPFEPYY and 1 days

to irradiati e@vnslialeira vshitwr ddwe s adid teorofaltiie exfpeirmmashitas agh arvidicdts on

20 perfor nancierl %fon{[p%eri%%@ L%.Qf.qls tih%vecsotnit%le%roup. FCD (LDsg contr.)

10

15

20

25

30

35

1.39-1.43, which shows a high radiation protective effect
of the compounds indicated, the performances of which do

not yield to the reported media.

Example 10 Treatment of infected wounds

Human volunteers suffering from skin wounds
infected by Streptococcus and Staphylococcus were treated
with 0.1% Compounds (1) and (2) in an ointment base of
vaseline, sheep fat and sulfoxide. Application of 0.1 %
ointment for 3 days cleared the wound completely of pus,
with subsequent healing of the wound.

In 3 cases extensive damage to the skin caused by
fungal infection was treated; the type of the fungus was
not identified. The damaged area was smeared twice per day
with 0.1 % ointment. The skin was cleared of fungal growth

within a week.

Example 11 Pharmacokinetics

While the pharmacokinetics of the compounds of the
invention have not been investigated in detail, in
experiments carried out in mice to which Compounds (1) and
(2) were administered intraperitonally and
intragastrically, it has been established that the compound
will remain in a biologically active concentration in the
blood for longer than 24 h.

Example 12 Toxicology

The average lethal dose for mice when
administered intragastrically was 1500 mg/kg body weight;
when administered intraperitonally the average lethal dose

was 575 mg/kg body weight. Thus the compounds of the

u

Compamrdm2/0dis3 and ( 2)

2,

up



Table 8 Cunul ative nortality in groups % Dosage R (hR*) control
prophylactic 2 2.90 43.60 6 13.1 3.8 8 21.1 9.5 10 43.8 13.3 15

66. 7 45. 5v0201e48

g 83.3 FCD 1.39 + 1.48 LD50 10.73 hR 1BCc@BueRooRBeMar ks:

25 *1hR = 100 Rontgen The results show that for all irradiation dosages WD
02/ 102789 PCT/ AU02/ 00783 - 44 prophylagd cc adm ni stration of the test
conmpounds consi derably decreases the nortality of irradiated animals in

conpari son w trn, r{a‘h gﬁr)]q%a(r o% ﬂfroucooxjfcfdjc LD50 contr .) = 1.39-1.43, which

shows a high Yadi

Ive 5 of the compounds indicated, the

performances of which do not yield to the reported nedia. Exanple 10

Treat nent of gnfs
i nfected by

St & ch yvoundsa Ji0; fHUEL, M0 Uik €8¢ Sey WA tubi PR gk n wounds

[ StTeptococTus am—mW
Compounds (1) and (2) in an $ATR3H e of vaseline, sheep fat and

sul foxi des Application of 0.1 % ointnment for 3 days cleared the wound

conpl etely of pus, th subse ent he cases

ext ensi ve danage to th\é&%“i@%urb d byt aj(ﬁ]b%f i[%fjer(\ﬁé?l\g‘ﬁbngﬁ st r"éaatf%ﬁeb‘t”he
type of the fimguisluiskse rmtl@%dede iaed. 1 T/ rlla @ etk ar eb0 Wast Isampal ealt t ce
per day wt t]ngom}l %04 fent .. Jdhe ski \q@@/ﬂ‘ eared of fungal growth

The highest concentration testable is either 512

10 pg/mL at 5% solvent or 256 Ug/mL at 2.5% solvent. It does

not require specific chemical neutralization, dilution

being sufficient to neutralize residual activity in

microbicidal testing.

DMSO was selected as the solvent for testing

15 Dbecause it has the lowest toxicity against test strains.

Compound (1) was at least 8 times more active

against E. coli when formulated in ethanol, giving an MIC
of 128 pg/mL (0.06% ETOH) compared to >512ug/mL (2.5%

DMSO). Ethanol is toxic to E. coli at concentrations >
20 2.5%.
Example 14 Antibacterial activity of Compound (1)
NCCLS-USA Standard Method - Broth microdilution
25 (or macrodilution) (Mueller-Hinton).

Tnoculum 1-4 x 10% ¢fu (or -4 x 10° cfu).

Ciprofloxacin test control. Chlorhexidine values added for

disinfectant and antiseptic activity comparison.

Minimum inhibitory concentration (MIC) and

30 minimum bactericidal concentration (MBC) as 3 log reduction

(99.9% kill) at 35°C, 24 hours, aerobically (unless
otherwise indicated). 48 h titres were not significantly
different.

35

Results are shown in Table 9.

Summary of results

Compound (1) is a relatively broad spectrum



20 within a week. Exanple 11 Pharnmacoki netics Wil e the pharmacokinetics of
t he conpounds of the 25 invention have not been investigated in detail, in
experi menwe oea0278ed out in mce to which Conpounds (1) an@CT(A2)02/E188

adm nistered intraperitonally and intragastrically, it has been

est abli shed that the compound w Il remmiggin a biologically active
concentration in the 30 blood for |onger than 24 h. Exanple 12 Toxi col ogy
The average | r gg[:q re y was
1500 ng/ kg b %&&%Jﬁ{ﬁiﬂ rgtgrr"y\{r}?gtége n?r(gégrl?%na %g%ﬁ%ﬂ%ﬁ%}ége

| et hal dose wmm/wwm@mmmsmh@émp&md@ of the WO

02/102789 PCTf%&M&QE&@lw é@eéﬂ/&mwrblh@ﬁ(epwy\ti%l&ﬁayemﬁﬁ Er e
Antim crobial Activjty and Sol ubi I ound (1).5 Conmpound (1) is

relatively | mRIFUBIE i n GRIRQUMYL (1 sl%ol?’{fbal“gPY neﬁé% g2 NSy, nL
(0.1%, 18% eidwdiolc atrain pmdmuaéldari@%metmmvé &t ¢l . arddiea s ghest
concentrati onGtestabI etl s el t(%% é ij ngc % sol vent or 256 g/ nL at
2. 5% sol vent .“J3™ dogs “hot TELITe Spett dﬁ%rrl‘rlf wWr*Reutral i zati on,
dilution being sufficient to neutralize residual activity in m crobi ci dal

testing. DVBOMAS-SEbeot o AS-LDEs SOV etak 0ol 8811 09cod2; ecause it has

the | owest toxrcrty agatnst test strarns.  Conpound (1) was at |east 8

ti mes nore active agai fstirEcablisqlrtes oflﬁ%u}%%@helﬁﬁﬂm’é}c giving an M C
of 128 ghgl (LI6%HIE) somparss-&os %’?ﬁ@%”})—f&é’céf/ﬂsm a&thanol is

toxic to E. coli at concentrations > 20 2.5%
susceptible as the standard strains. Although not active

at the low concentrations c¢f current treatment drugs, there
may be a potential use for Compound (1) as a treatment for
multiply resistant staphylococci and enterococci not

15 responding to the current drugs of choice.

Anaercbic infections

Compound (1) is active against clinically

significant anaerobes, Clostridium perfringens, Clostridium
20 difficile and Bacteroides fragilis. C. difficile causes

enterocolitis in hospitalized patients and is currently

treated with vancomycin as the drug of choice. Induction

of resistance is a potential problem with vancomycin.

There could be a market for an oral drug for C. difficile
25 enterocolitis as an alternative to vancomycin.

Anaerobic infections are generally mixed
infections of one or more anaerobes with facultative
bacteria, usually enteric Gram negative rods. The most
common anaerobic pathogens are Clostridium difficile and

30 Bacteroides fragilis. Current treatment with metronidazole
in combination with other antibacterial drugs is generally
efficacious. Given Compound (l)’s broad spectrum against
both aerobic and anaerobic bacteria this could possibly
treat these infections.

35

Enteric infections

Compound (1) is very active against Campylobacter



Exanpl e 14 Antibacterial activity of Conmpound (1) NCCLS-USA Standard
Method - Broth mcrodilution 25 (or macrodilution) (Mieller-H nton).

| nocul umweod250289 cfu (or -4 x 105 cfu) G profloxacin testT/AApa00785 .

Chl or hexi di ne val ues added for disinfectant and antiseptic activity
conparison. M nimuminhibitory concentrat~son (MC) and 30 m ni num

bact eri ci dal concentrati on (I\/BC) as 3 |log reduction (99 9% kill) at 35C,

24 hours, aerobically ot herw se ndl at itre r& not

si gni fi cant |y i rer ?ts Tare s% At yl'S%% r}ﬁ u(:r‘ﬁarltal\r/‘\ée

resul ts Conpeunter(il) Jlrsfea:trleir&t ivwaet ydwhirdea chrsp eict rqﬂnemwaﬂ_wmcause

PCT/ AL/ 00788 s 6 At pcherd ale AaBNIed Ihe ol | Glifbotion (Y Wi N1 0

an acceptable concent rati range in vitro for gresent ative selection

of Gram posi tmfew&ri@retmmsmse tﬁaz:td@wealom,@ﬁﬁfo Qi Ll norReeH Sy

ef f ecti vesagaiisironmaderPRis iGamaesidiseyand Gram negative cocci and
aerobic G ampositive rods of clinical, si n| ficance. Infections with

resi stant Gram positivé o latdysiteats (FRESE 8T &R g e 10
resi stance) Macterild elilahdbd.a fageadion we?rescmalb:s]lmstqemnd)lae}o:a]&uyhenf
standard strajns. haug not_ a tive at I ent
treat ment druger Ot"ﬁ"ec{r e(qH hc ge actpo teen% alhsﬁse o %gce&gsrsa%h(q% tn%ﬂ{
treat ment forof mﬂdalmm:rraafm srdyr ist apifidadconsd andl B eﬂlmﬁﬁﬁfu”ﬂot 15
respondi ng t q tNe flr &Y @aﬂﬂﬁq&ﬂaﬂmf&tl&paﬁ Ol God 1Y @fdd AseConpound
(1) is active against clinically significant anaerobes, Costridium
perfringens, SB®¥8tridium 20 difficile and Bacteroi des fragl lis. C
difficile causes

Vulvo-vaginitis

Compound (1) is active against Neisseria
15 gonorrhoeae. Vulvo-vaginitis is caused by Candida
albicans, N. gonorrhoeae, Chlamydia trachomatis and
Trichomonas vaginalis (singly, not as co-infections).
Compound (1) is active against two of these agents.
Formulating Compound (1) for greater solubility
20 (and therefore probably greater absorption) could improve

both its activity and its distribution in vivo.



enterocolitis in hospitalized patients and is currently treated with
vanconycin as the drug of choice. Induction of resistance is a potenti al
pr obl em wohl2aexteonyci n.  There could be a nmarket for an ecalAwengssor C.
difficile 25 enterocolitis as an alternative to vanconmycin. Anaerobic
infections are generally m xed infectionggaf one or nore anaerobes wth
facultative bacteria, usually enteric G am negative rods. The nost conmon
anaer obi ¢ pathogens are C ostridium dipbphgi e and 30 Bacteroides fragilis.
Current treatnment with nmetronidazole 1 n conbination with other

ant i bact er | MECAMBEs (Lg/BEhefar| gompPRpdaéilduscinroEhorampbuand(1) ' s broad
spectrum agahfistheR2linachghin=and 2AAGEOBECHRBELRLRAGEN LI iaQRA POSSI blYy
treat these infections. 35 Enteric infections Conpound (1) is very active
agai nst CanﬁS‘rFBEJSFJFBPc?\O 02/ 102789 PCT/ AU02/ 00783 - 47 jejuni.

Campyl olsacter is currently the greatest cause of enteric infections

worl dw de, and is often treated because of its sevglritY in sonme patients
and tHEFBAFEREY for infection to™prédi'dpose tB”deVElGhment Tf o exdine

Qi | | @hpfagive 5 syndrone, a serimeus CNamdi seasec The muel at i wacr esi simance
of emtericGamnegative bacterfa could be a functionm of sof ubf Tty and
abi | i tegrhgiococcempotiid™t1)°% o0 penetfat e cel®l s. TRe succéssful treat ment® of
recal gi furapt. @ntiefl Goidk ecti ons anrd the successful 10 treatnment of

Sal nonel la infection in animals has been shown. Vulvo-vagini Lis Conpound
(1) i% HEPve Y& nSt ’@isseria 5 gonorrhoeae. Vulvo-vaginitis is caused
by Candérdaccual doéeansred\eszgonor r hoeae, Chdzanydi @.1rachomati s and

Trichprmpnas, vagj.naljs_ (singly, nat as coginfections).

ecalis inical isolate 1

E. faecalis - clinical isolate 2 32 32

Streptococcus pyogenes 16,8 16,8

Streptococcus pneumoniae ATCC49619 16 32

Bacillus subtilis RMIT 16 16

Corynebacterium xerosis RMIT 32,16 32,16

Clostridium perfringens(48 h) 16 32

Clostridium difficile 4

Gram negative

Moraxella catarrhalis RMIT 32 32

Neisseria gonorrhoeae WHO Strain VII 2 2

Haemophilus influenzae 0.125 0.125 0.006 0.006

Bacteroides fragilis (48 h) 16 32

Campylobacter spp. (48 h) 128 128

Campylobacter jejuni RMIT FF3 (48 h) 2 2

Acinetobacter calcoaceticus RMIT 128 256

Proteus vulgaris RMIT 128 256 6 128
Proteus mirabilis 256 >512

Klebsiella oxytoca 128 256

Klebsiella pneumoniae 512 >512

Salmonella Typhimurium 256 >512

Escherichia coli ATCC 25922 >512 >512 0.02 0.02 2 4

Pseudomonas aeruginosa ATCC 27853 >512 >512 0.25 0.25 32 64
Serratia marcescens RMIT >512 >512 16 32

Enterobacter aerogenes 512 512




Compound (1) is active against two of these agents. Formul ati ng Conpound
(1) for greater solubility 20 (and therefore probably greater absorption)
coul d i npwowe/10d08¢ h its activity and its distribution in PCTAUMNB2/ 102789
PCT/ AU02/ 00783 - 48 Table 9 MC/ MBC (g/ L) for Conpound (1),
ciprofloxacin and chlorhexidi ne against @ range of bacteria of clinical
significance 5 Bacterial strain Conpound (1) C profl oxacin Chlorhexidine

G am positive M C C M St .aphyl ococcus aur eus, ATCC 29213 16
16 0.25 0.25 %Eg—mﬁp > 18 eus #%MM@ R £ N s - clinical
isolate 2 16 16 Enterococcus faecalis ATCC 29212 32 32 0.5 0.5 E. faecalis
- clinical isolate 1 3 i . inl i a 32 32

St rept ococcus py_ogenes%\Il%,zléélfé%%%%%gﬁ%%%%lu@ﬂp%ﬁ%ﬁ}g%éAél'%cbﬁ 619 16 32
Baci | | us subt®ediuriM T 16 16 Corynebacteri um xerosis RMT 32,16 32, 16

Cl ostridi gm perfringens(fA&urd 6-32 08y phei uprdihEhetl A4 G am negative
Moraxella catarrhalis RMT 32 32 . Nei sseri a 8onro%hoeae WHO Strain VIl 2 2

Haenophi | us | M3RIBECRE D 0. P PIAB D). cteroides fragilis (48 h)
16 32 Canpyl obacter sppid#din)id2oildy Caompydroteetesn | @To) M T FF3 (48
h) 2 2 Acinetobacter_cal.coaceticus T.128 2 roteus yvu ri s RMJ,.128
2466 128 PrOTGILI PG s g e actch ‘TS MAGRLG, Ridod

kill) at 30°C, aerobically, 2, 7 and 10 days for yeasts and
10 4, 7 or 14 days for filamentous fungi.

Results are shown in Table 10.

Summary of results

Compound (1) is fungicidal at relatively low
15 concentrations against a broad range of clinically

significant yeasts and filamentous fungi (Table 10).

Dermatophyte infections

Compound (1) shows good activity against 3 major

20 causes of skin, hair and nail infections in humans and
animals. Superficial fungal infections are the most common
fungal infections worldwide. Treatment is prolonged, over
months (and years for nail infections). Superficial
treatments with antifungal lotions and creams is only

25 partially effective. Current treatments, although
generally low cost, have poor efficacy and frequent relapse
rates. Oral systemic agents (terbinafine and itraconazole)
are preferred for superficial infections in compromised
patients and nail infections.

30
Systemic infections

Serious fungal infections in compromised patients
have increased worldwide in prevalence and severity.
Fungal infections are generally long term with a high
35 therapeutic failure rate, frequent relapse and development
of resistance by fungi. Candidiasis (Candida albicans) and

aspergillosis (Aspergillus fumigatus) are the major fungal
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Pseudonorma® 0aan2rg® nosa ATCC 27853 >512 >512 0.25 0.25 32 ®¢T/AA®eoenss a
marcescens RM T >512 >512 16 32 Enterobacter aerogenes 512 512 WO

02/ 102789 PCT/ AU02/ 00783 - 49 Exanple lsp Antifungal activity of Conpound
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10. Summary of results Conpoun 1) 1s fungicidal at relatively Tow 15
concent r at i on52 R PistO L YR FanhetdRCcR| ITRRBIINt PRt deEantOY®ast s and
fil 3rrent oss famShoddabd tn 19)is t?gérmémh&’ﬁl%ﬁgi@kfecﬂﬁd%ﬁlé @gn@m;{al 4&:}2@@@\/\5
good activity agai nst maj o causes of, skin, r nai | .ipfections
in humans and™ &M i sft Sh"%)ef‘??%’f‘éjrg?ﬁhg"éjrtl? rﬁ%ﬁi%ﬂugﬂl?%ea%s °%omon
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characteristics but are often ineffective due to

development of resistance on long term therapy.

Compound (1) has a broad spectrum, is fungicidal
and has failed to induce resistance in C. albicans and A.

15 fumigatus (see below).



30 System c infections Serious fungal infections in conprom sed patients
have i ncreased worl dw de in preval ence and severity. Fungal infections are
gener al | ywbongoz7eéer m with a hi gh 35 therapeutic fail ure ratrel/Atvegemsst

rel apse and devel opnent of resistance by fungi. Candidiasis (Candida

al bi cans) and aspergillosis (Aspergilluss¢fwri gatus) are the major fungal
WO 02/ 102789 PCT/ AU02/00783 - 50 infections. Severe, invasive infections
have a high nortality rate. Very few si,far%gct'Ne drugs are avail able (cf
anti bacterial drugs). Long termtherapy Res saf ety and failure to induce
resi stance i MECAMER Qmvailderfxin Cempdinghptiot endinid®nazake againsty ug of

choice for mgly; i : cE-f-csi tedSed UNQicidal, with poor solubility
and | ow bi oava}ﬁ%ﬁitﬁyﬂa@rﬁ' I'S 1'ln‘!rn'ijtde’gg]by toxicity and delivery problens
and high therapy failure. The azoles and triazoles are fungistatic drugs
(eg fluconazol e and 10 itraconazol e) WdnpBuhi @) ! OW t OXi Ci W¥cond@erh

phar macoki netic characteristics but are often ineffective due to

devel opggly; of resistance on |ong terygd herapyygonpoundyfd) has aphroad
spectrum 1s fungicidal and has failed to induce resistance in C. albicans

and A %gi l.Qatus; Gsee below). WO 02/102789 PCT/ AU02/00783 - 51 Table
10 M C/D C %gﬁn}% f@r @g)rrpound (1) and m conazol e against clinically

si gni figant fH}D i, Conpound (1) M conazple Fun%i5 MC wC MC MVC
(7 d
1

Der mat opﬂﬁfthé)g ay “ri chophyton rubrum 1 25 i 64 Epi der nophyt gﬁ
f Occosgg}.cpe'r?zop (_Sytgh Zgogéozs%m 0.5 6 0.25 0.25

Microsporum gypseum 1 8 4 64
Yeasts (4 day)

Candida albicans 8 8 4 8
Rhodotorula rubra 8 8 8 32

Filamentous fungi (7 day)

Fusarium graminearum 4 8 32 32
Rhizopus stolonifer 4 16
Aspergillus fumigatus 8 32
Penicillium chrysogenum 1 2
5
Example 16 Sporicidal activity of Compound (1)

Bacillus subtilis endospores

10 Aspergillus fumigatus asexual exospores

Compound (1) in water + Tween 20 was tested for
sporicidal activity up to 24 hours.
Compound (1) 512 pg/mL did not kill B. subtilis
15 endospores in 24 hours.
Compound (1) 512 pg/mL killed A. fumigatus

exospores at 24 hours but not 6 hours.



M crosporum gypseum 1l 8 4 64 Yeasts (4 day) Candida albicans 8 8 4 8
Rhodotorula rubra 8 8 8 32 Filanentous fungi (7 day) Fusarium gram nearum
4 8 32 32woRbitexpus stolonifer 4 16 Aspergillus fum gatuspP8TadI02@emsBcil|ium
chrysogenum1 2 5 Exanple 16 Sporicidal activity of Conpound (1) Bacillus
subtilis endospores 10 Aspergillus fum._gajus asexual exospores Conpound (1)
in water + Tween 20 was tested for sporicidal activity up to 24 hours.
Compound (1) 512 g/M did not kill B. subtilis 15 endospores in 24 hours.
Compound (1) 512 g/nL killed A fum gatus exospores at 24 hours but not 6
hours. WD 02/102789 PCHAWOHOOR8Df -Agperghhblaitsnored hspeheimndisr spores

is the major é@gg}?{g f m n @?Q be
significant |HF1 prophy gfstlt% %%dr)rrl?se(ﬁ&eid?qv%%ua S A5 ?nce tﬁgﬂs%ore
nust germi natléet%lqnﬁ@&anqqowemopwlmw Y qqm%owwwdﬂa‘gﬂe@% is.
vegetative f@iﬁc@ftﬁélrtﬁioré hmsrgaj@hmmeef&é Cﬂ‘}ﬁ’ectE)(akm@vé-ﬂ Devel Oprrent
of resistance of Con%% % Bacterial and r%h strains we osed
to Conpound F4yimaH ¥H |al%tr3yvjctc¥ﬁcaeqﬁ3rré?tr o‘ﬁesgec T FRoterys ¢

weeks and nonitar etbtfarmineg isfefidcady C i ndi cati ng devel opnent of reS| st ance

mechani sms. A heavy and variable 15 inoculumis used for weekly subculture

so inhibitory concentrations each week vary. The standardized MCis
Example 17 Development of resistance of Compound (1)

10
Bacterial and fungal strains were exposed to

Compound (1) in sub-inhibitory concentrations continuously
for 12 weeks and monitored for a rise in MIC indicating
development of resistance mechanisms. A heavy and variable

15 inoculum is used for weekly subculture so inhibitory
concentrations each week vary. The standardized MIC is
measured at the beginning and end of exposure. A Jgreater
than 4-fold variation of standardized MIC is indicative of
increased resistance, or a rising trend in weekly MIC. The

20 genera selected are known to develop resistance readily to
many antibiotics and to be a major clinical problem.

Bacterial species and C. albicans, known to

develop resistance to many current drugs, did not develop
resistance to Compound (1) after 12 weeks continuous

25 exposure (Table 11). Strains were scanned for abnormal
microscopic and macroscopic changes. Proteus vulgaris lost
the ability to swarm, indicating an effect on flagella.
Other strains appeared normal. Tests are not yet complete
for R. rubra and 3 moulds. Failure to induce the

30 development of resistance in these strains is a significant

attribute of Compound (1).



measured at the begi nning and end of exposure. A greater than 4-fold
variation of standardized MCis indicative of increased resistance, or a
ri sing trwodz2ite7seeekly M C. The 20 genera sel ected are kneemAtn2desz| op
resistance readily to many antibiotics and to be a major clinical problem
Bacterial species and C. al bicans, known g3 devel op resi stance to many
current drugs, did not develop resistance to Compound (1) after 12 weeks
continuous 25 exposure (Table 11). Str gl p he scanned for abnor mal

m croscopi ¢ and macroscopi ¢ changes. Proteéeus vuI garis lost the ability to
swar m i ndi cakngrpase ain &EC olid/Indge| 9% backeriakiand rEungpk string mal .
Tests are notysely OIS écﬂ{u':ﬁué&kbré&-:ﬁé'%:?b N S - {8 €odyp | Nduce

t he 30 developnent of resistance in these strains is a significant

attribute of ‘t&!’fﬁﬁi’tﬁﬁ?‘{%ﬂs\ﬂf@ﬁ’m For/imad®®0o783 - 53 Table 11
I ncrease sn M C (g/nL) of bacterial and fungal strains after 12 meeks
continuous exposure to sub-inhibitory concentratjons|of Conmpound in

MHB 5 Test stfains Standard 7 day MC g/nmi MGSGERL no r {SThi 1% d
Initial Final LRange tao Wek 12 Staphylococcus aureus (NRSA rlln isolate) 16

16 32-128 Enterococcus faecalis (IVR clin ispl abi®)a132| 32a64rdd8 ro ki el | @
oxytoca 128 256—256-512—FProteusvutgaris 12812864256 —Candida—atbicans
4 4 16-64 RholOPOPUWPET aiFd SRB-3> LUK 5 | Asp&rgi |l | udé f limi ga3t2u1§8 8 8-32
to W 5 Rnhizppus stolo ae;ra r @R%ll%leggté/\k S | Fusgrium gramnearym, 4 4-16 to
W 5 Exanmpl e L8 Antib LV pound (1) in

Klebsiella oxytoca 128 256 256-512

Proteus vulgaris 128 128 64-256

Candida albicans 4 4 16-64

Rhodotorula rubra 8 8-32 to Wk 5

Aspergillus fumigatus 8 8-32 to Wk 5

Rhizopus stolonifer 4 4-32 to Wk 5

Fusarium graminearum 4 4-16 to Wk 5

Example 18 Antibacterial activity of Compound (1) in

the presence of blood

10 The activity of Compound (1) and ciprofloxacin
was determined in the presence of plasma and whole blood
(horse), by macrodilution method in Mueller Hinton broth to
48 h.

Compound (1) appeared to be relatively unaffected

15 Dby the presence of 10% plasma and to be more active in the
presence of 5% whole blood. The slightly improved
inhibitory activity of drugs in the presence of blood
sometimes occurs with antibacterial agents and is probably
due to natural antibacterial factors present in blood.

20 Further increasing the concentration of plasma and blood
reduced the bactericidal activity of Compound (1) against
S. aureus as shown in Table 13. Ciprofloxacin showed

respectively a 4-fold and 2-fold decrease in activity



t he presence of blood 10 The activity of Conpound (1) and ci profl oxacin
was determined in the presence of plasma and whol e blood (horse), by

macr odi | woa/1eshod in Miueller Hinton broth to 48 h. Compowu2/0diss3
appeared to be relatively unaffected 15 by the presence of 10% pl asma and
to be nore active in the presence of 5%qgyal e bl ood. The slightly inproved
inhibitory activity of drugs in the presence of blood sonetines occurs
with antibacterial agents_and is proh due to t nt | i al
factors pr esearﬁa%%s%lgo%gr?bgﬁd}tﬁ%? ﬁgrﬁéc%%%%? Ny t%éé@c%ﬁn%éenﬁ rg[a ‘?gﬁﬁ‘ﬁém asna
and bl ood rduumpstl. the bactericidal activity of Conpound (1) against S.
aureus as shown in Table 13. Ci profl oxacin showed respectively a 4-fold
and 2-fold decrease in activity WO 02/ 102789 PCT/ AU02/ 00783 - 54 agai nst
S aureus in the presence of 10% pl asmaTakdewlddl e bl ood. Table 12 5
Activity of Guppeidy (df dompdithd! EBENe the Pradend®| ¢f Whhad Wish ! asm
g/m. - 10% plas 5% blood MCMCMMC MC MMC S. aureus 16 16 256 16 256
B. subtilis %‘% %"‘S_Lé’l%macal coaceticus 128 128 128 64 256 M
catarrhalis 32 8 8 4 8 Exanple 19 Conpound (1) binding to plasma proteins
10 The M C of Conpound (1) was determined in inc ﬁgﬁtng concentrations of
pl asma. Conpound (1) has been shown to bind to h n serumal bumn and to
agarose. Serum binding is significant in droggpdiestida buti on a%dolood

MIC MIC MMC MIC MMC
S. aureus 16 16 256 16 256
B. subtilis 16 8 8 8 16
A. calcoaceticus 128 128 128 64 256
M. catarrhalis 32 8 8 4 8
Example 19 Compound (1) binding to plasma proteins

10

The MIC of Compound (1) was determined in
increasing concentrations of plasma. Compound (1) has been
shown to bind to human serum albumin and to agarose. Serum
binding is significant in drug distribution and

15 bicavailability.

The MIC of Compound (1) is significantly
increased with increasing plasma concentrations.
Bactericidal activity is much more affected than inhibitory
activity.

20 Biocavailability of Compound (1) is significantly
decreased in the presence of plasma proteins (Table 13).

Compound (1) is reversibly bound to proteins.



15 bioavailability. The M C of Conpound (1) is significantly increased
with increasing plasma concentrations. Bactericidal activity is nmuch nore
af f ect ed wban/10218¢ bitory activity. 20 Bioavailability of PConyimanersgl) i s
significantly decreased in the presence of plasma proteins (Table 13).
Conpound (1) is reversibly bound to prateifis. WO 02/102789 PCT/ AU02/ 00783

- 55 Table 13 MO MVC (dig/nL) for Conpound (1) in MHB in the presence of

i ncreasing concentrations of plasm @6§£§ﬁ%p gn S. aureus Streptococcus

MHB pyogenes M CMCO0 44 144 2. % 8 8 10 16 16 20 32 32 50
128 64 100 MEC/A8¥ Qi) o (Compeund (1) |iT B sin sftlme peesene®cef at ed
into Conpouncg.r(é,)eassﬂ%té&géeﬁ&g@i&;sagg ghaphed i mediately and at 1, 2,

4, 10 6 and 9 hours. Survivors were estinmated by viable counts on VHA

(35C, 48 h). Measure of kill: reduction in viable count (log) expressed as
| og reduction factors.s(plgsmaaih | ogsreduetiugn = 80Pektbtocdutog = 99% 15
kill, 3 log = 99.99% kil ﬁﬁﬁ) Compound (1) showed rp%%igdenléisl | only agai nst
MIC MIC
4 4
4 4
2.5 8 8
5 8 8
10 16 16
20 32 32
50 128 64
100 128 256
5
Example 20 Rate of kill

Test strains were inoculated into Compound (1)

solutions in water and sampled immediately and at 1, 2, 4,

10 6 and 9 hours. Survivors were estimated by viable counts
on MHA (35°C, 48 h).
Measure of kill: reduction in viable count (log)

expressed as log reduction factors.
(e.g., a I log reduction = 90% kill, 2 log = 99%
15 kill, 3 log = 99.99% kill etc.)
Compound (1) showed rapid kill only against
Candida albicans, with greater than a 99.999% reduction
within 2 hours at 512 pg/mL and within 4 hours at 256 pg/mL
as shown in Fig. 1.
20 Rate of kill was much slower against bacteria.
The kill rate at 512 uHg/mL was 99.99% within 2 hours for
B. subtilis and 99.99% within 9 hours for S. aureus.

Ciprofloxacin was not tested.



Candi da al bicans, with greater than a 99.999% reduction wthin 2 hours at
512 g/nL and within 4 hours at 256 g/nL as shown in Fig. 1. 20 Rate of
kill was woob/igd7emer agai nst bacteria. The kill rate at PCZ/AQloeh078as
99.99% within 2 hours for B. subtilis and 99.99%w thin 9 hours for S
aureus. G profloxacin was not tested. WOgQ2/.102789 PCT/ AU02/ 00783 - 56
Tabl e 14 Log reduction factors for Conpound (1) over 6 or 9 hours Log
reduction in viable count at tine (h) Cﬁ%oxgd (1) g/nmL 512 256 128

St aphyl ococcus aureus 4 in 9 h 0.5 in g2 erococcus faecalis 0.6 at 9 h
Baci | | us subtilLog #eduncfibn3f8ctorg RorKCohbppuha(diybwez 6 Or Prbbuus
vulgaris 1 in 6 h 0.5 in 6 h Acinetobacter calcoaceticus 1 in 6h 1in 6 h
Candi da al bicans 5.5 at 2h 6 in 4h 2 in 6h 5 Exanple 21 Dosing range test
of Conpound (1) in rat The ai m of &dsi seduchkipt doyriable embdy Shmalddor pti on
and bl ood levels of Conmpound (1) in the rat Rft&ad(H ngl& dose oral

adm ni stration. 10 Test protocol Sprague-Dawl ey rats (6 w o, delivered 30
Jan, 2001) were acclimatised for 6 da% in the Anfifal Facility *?8nder

st andar ditagel @RvisenaeA@l conditi onsin(282C 3C, 015 ined thum 30- 70%
artificial Iicght, 12 h Jight/12 h aérk)a. Rats were fed a conventi onal

| abor at SFYEHICEHT RSFH0E and wat &1° &4 7i'b and caged 5 rats per cage. Test
subst ancac20sorpoidds (1) was prepat ed ash an agdieous 2 h

Klebsiella oxytoca 0 0

Proteus vulgaris 1 in 6 h 0.5 in 6 h

Acinetobacter calcoaceticus 1 in 6h 1 in 6 h

Candida albicans 5.5 at 2h 6 in 4h 2 in 6h
5 Example 21 Dosing range test of Compound (l) in rat

The aim of this example was to establish
absorption and blood levels of Compound (1) in the rat
after a single dose oral administration.

10

Test protocol

Sprague-Dawley rats (6 w/o, delivered 30 Jan,
2001) were acclimatised for 6 days in the Animal Facility
under standardized environmental conditions (22°C % 3°C,
15 rel hum 30-70%, artificial light, 12 h light/12 h dark).
Rats were fed a conventional laboratory diet with food and

water ad lib and caged 5 rats per cage.

Test substance

20 Compound (1) was prepared as an agueous
suspension in sterile LPW. At higher concentrations the
suspension was sonicated to reduce particle size
sufficiently to pass through the gavage needle.

Compound (1) was tested at 1250, 1000, 500 and

25 100 mg/kg.



suspension in sterile LPW At higher concentrations the suspension was
sonicated to reduce particle size sufficiently to pass through the gavage
needl e. Goppeoumis{l) was tested at 1250, 1000, 500 and 2PCIOooghisg. WO
02/ 102789 PCT/ AU02/ 00783 - 57 Test nethod Rats were randomy assigned to
treatment groups, identified by nunbering aon tails. Doses were tested
sequentially fromthe | owest dose. 5 Goup A 100 ng/kg 5/2/01 B 500 8/2/01

(not fasted) ,,C 500 éZ/i/Ol (fasted) D 1000 14/2/01 10 E 1250 21/2/01

Conmpound (1) and the water control were adm ni stered at approx
100 L/ kgbw, in a si nglma.ts{)rveere:orﬂrrctdmhnclastséi\gmedem nergta rregrst veeraupwel ghed
| mredi ately slp. Qafor M H@sE AN d) StLALd oo ddie fase valye cal cul ated
and the dose delivere avage gauge st ai nless st eel sm)oth bal | ed

end attached &Qﬁ%%‘%ﬂrﬂﬂ@é) %d‘rhﬁ(ﬂrﬁﬂ%ﬂ/ a8 200 L of bl ood (mi crof uge
tube) wassrenoved fromthe tail at 4 and 8 hours. Tails 20 were prewarned
using a heat | anp and snl pped at t wth a |arge el . Bl ood was
massaged i nt FPYR crof e tube. ﬁ‘E Sur hour O%/EP | es were not
attenpted because of tihe difficudy of snipping scar&rﬂli/(llai {roanthd trel)

di stress caused to rat 25 Bl oo Jgs allowed to clot er'{]%'agseti dna

m crofuge for 3 mnutes (speed 1 and the serum separat ored at
-20C. Aninals were obsd?ved twicel@H |y for 7 days aridd/2191 observati ons

recordedqyndividually fpr each anjyg . 21/2/01

Compound (1) suspensions and the water control
were administered at approx 100 mL/kgbw, in a single. One
control and five treatment rats were weighed immediately

15 ©before each dose administration, the dose volume calculated
and the dose delivered by gavage (22 gauge stainless steel,
smooth-balled end attached to a syringe).

Approximately 100-200 pL of blood (microfuge
tube) was removed from the tail at 4 and 8 hours. Tails

20 were prewarmed using a heat lamp and snipped at the tip
with a large scalpel. Blood was massaged into a microfuge
tube. Twenty four hour blood samples were not attempted
because of the difficulty of snipping scarred tails and the
distress caused to rats.

25 Blood was allowed to clot, centrifuged in a
microfuge for 3 minutes (speed 14) and the serum separated
and stored at -20°C.

Animals were observed twice daily for 7 days and
all observations recorded individually for each animal.

30 Animals were not weighed after the initial weighing.
Sacrifice and necropsy was performed at 7 days.

Animals were euthanized by carbon dioxide.

Gross pathology was recorded and samples of
heart, lung, liver, kidney, stomach, spleen, duodenum and

35 colon removed (10% formalin) for histology.



30 Animal s were not weighed after the initial weighing. Sacrifice and
necropsy was perfornmed at 7 days. Aninmals were euthani zed by carbon

di oxi de. wGroaas27pat hol ogy was recorded and sanpl es of hearPCr/Awngy7sBi ver,
ki dney, stonmach, spleen, duodenum and 35 colon renmoved (10% formalin) for
hi st ol ogy. . WO 02/ 102789 PCT/ AU02/ 00783 _ 5% _Exanple 22 Bl ood | evel s of
Compound (1) Bioassays Bioassay for Conmpound (1) levels in blood was not

5 possi bl e because of,t1he i rf rence due.tQ stron ndl ng of Conpound
(1) to bl ood%@—%ﬁz—%\nd t o feed " FEEE F Ut (ol br diffusion assay

for Conpound (1) was not 10 p055| bl e because Conpound (1) bound so

strongly to w no zones of inhibition were produced at any
concentratio o 512 g/nmL with susceptible strains of S. aureus or

St rept ococcus pyogenes.BERFSaE| for (fImRaih ehid brekl i 1 Rl assayoter e

attenpt eds 155N &idddd e Dt L&H@mrﬂfeﬁﬁwﬁdé\ MB 2 ds desid NG idy a
| ow i nocul um of S ogenes r@%ed at /rrL of Conpound (1) in MHB)
was not possi oé'ﬂg r%rqtoe e fA9% yh concentrati ons

caused a signifi cant prozone. Assay by UV spectroscopy There was

i nsufficient gearlur&lf ggusalsgr?y of individual rat sanples. 25 Sanples for

treatnent gr ntrols were thus pooled and a nean |evel of
Conpound (1) for each An edawerdiffuirdasgayn ek Geepoynd hod 3G Compound

(1) was tr%&&ﬂf@%éé&{@é@é&ﬁgmdtﬂ UG G ARSOF HANGE tBasgyed at
370 nm (H| tachi U2000)
that no zones of inhibition were produced at any
concentration from 1 to 512 pg/mL with susceptible strains
of S§. aureus or Streptococcus pyogenes. Both well
diffusion and disk diffusion assays were attempted.
15
Broth dilution

Dilution of serum in MHB and testing with a low

inoculum of S. pyogenes (inhibited at 1 pg/mL of Compound
(1) in MHB) was not possible because strong binding to

20 plasma at high concentrations caused a significant prozone.

Assay by UV spectroscopy

There was insufficient serum for assay of
individual rat samples.
25 Samples for treatment groups and for controls
were thus pooled and a mean level of Compound (1) for each

treatment group determined.

Test method
30 Compound (1) was extracted (x2) from serum by

toluene and absorbance measured at 370 nm (Hitachi U2000).
A spiked control using 100 pg/mL Compound (1) in 50%
methanol/water (V/V) and untreated controls were also
assavyed.

35
Blood levels

Absorption of Compound (1) from the



A spi ked control using 100 g/ nL Conmpound (1) in 50% nethanol/water (V/V)
and untreated controls were also assayed. 35 Blood | evel s Absorption of

Conmpound wo)o2fiexyge t he WO 02/ 102789 PCT/ AU02/ 00783 - 59 @aItatoene:sti nal
tract is very low, approximtely 2% of the oral dose reaching the bl ood.
Bl ood |l evels increased with dose |evel. dg ght-hour |evels were generall y
hi gher than 4-hour levels. The snmall difference between 4 and 8 hour

| evel s suggests. .a sl Sorpt.ion I
Bl ood | evel o&raSt(roﬁrk e)at( oufssraccorrpgsgn‘gergg) M /érfrEEkglr th%]‘é,f ed 4 éle Eﬂ%EN
500 fasted 4 drxl3 doke OB-Hiawd ethel Pipod. 2131162@1) leevreiBS hxreageduwhphe 23

Ant i m crobi al R sp r GIROUN al vtgltk_y 15
Fi | anment ous f%(ﬂ%}; ll\(léé;ééll_ls- UeSI%%I?%Jt h&jl\/acrodl I uﬁ?%‘? ng:a%?{h%rg% 1g?&§éf r’r)n

draft. |noculdmiony 3evielss of u. T cHtfarbl & Eeenpnest beﬁFW%erﬁ e%tar\‘/%SB d%%‘blrf or

initial astividyelspanldgertevaldidw dissoAd:ildte. M C and MFC of fil ament ous
fungi tested previously wth the NCCLS-USA Broth Macrodil ution Method
were repeated using the new proposed standard microdilution

Table 15
Compound (1) dose Sample time Blood level of
(mg/kg) (hours) Compound (1) Ug/mL
Mean
500 fed 4 8
8 17
500 fasted 4 12
8 14
1000 fasted 4 26
8 21
1250 4 + 8 h 27
10 Example 23 Antimicrobial activity spectrum

of Compound (1)

Antifungal activity

15 Filamentous fungi
NCCLS-USA Broth Macrodilution method (RPMI

medium) - draft. Inoculum 1-4 x 10° cfu. Miconazole
control. This test was used for initial activity spectrum
evaluations.

20 The MIC and MFC of filamentous fungi tested
previously with the NCCLS-USA Broth Macrodilution Method
were repeated using the new proposed standard microdilution
method for testing fungi M38-P NCCLS-USA.

Results are of 2 or 3 replicates on different

25 days.

Results were not significantly different from



met hod for testing fungi M38-P NCCLS-USA. Results are of 2 or 3 replicates
on different 25 days. Results were not significantly different from WD
02/ 102789wWBGTn#dRY/ 00783 60 results obtained with the olpderauvenémss f or
all fungi previously tested. Anphotericin B was substituted for

M conazol e as control for sonme tests. 5 ¥gasts NCCLS - M27-A Met hod for
broth macro dilution anti fungal susceptibility testing of yeasts; approved

standard. M38- sur’rllt_'csroO tIut| 0 o }?%qtfl; orlJCF]J NN, 0Us é%@n%%ll ar%liso used.

M ni mum i nhi b7 % ory concentra m ni mum _
concent r at i orPXeVEOQUs Iy Imytrexbluctﬁlmhot@g%m |B \wag B8t ugitrslirfor Resul ts

of 2 or 3 regli&HLy1 o diddanant dayssdy waghy method. Results were not
15 significantly different for the two methods. M38P only reported for

yeasts and filanentous fungi. WO 02/102789 PCT/ AU02/ 00783 - 61 Table 16
M C MFC (g/ myedsrs Conpound (1) and Anphotericin B against clinically

M & MIC M C WEM C MECCHS gt M2 HEBBE o dirst Th P S B 4661 0. 25
C. quill ernonditii fRMgh12 a3 b tly It estEAtdC ok rnesses t M apdirotrel 4 0. 52
0.522 C psatraa}pdsgrld)_sis RMT 178 2 2 0.253 0.25 0.5 0.5
4 M38-P microdilution method for filmentous fungi
10 also used.
Minimum inhibitory concentration (MIC) and
minimum fungicidal concentration (MFC - 2 log reduction -
99% kill) at 35°C, 48 hours. Results of 2 or 3 replicates
on different days for each method. Results were not
15 significantly different for the two methods. M38P only

reported for yeasts and filamentous fungi.



C tropicalis RMT 181 4 4 0.25 0.5 1 2 C. glabrate RMT 157 2 2 0.5 1
0.25 0.5 Cryptococcus neoformans 1 0.5 4 Fil anentous fungi (48h, 35C)
Asper gi | Iwe obuem7gatus 8 32 1 8 A niger 8 16 2 2 A fl ara3/AlH28@88 8
Fusarium gram nearum4 8 4 8 F. chlanydosporum8 8 2 2 Rhi zopus
stolonifer 4 16 >16 R oryzae 64 64 4 4 ghizonucor pusillus 4 8 1 1

Paeci |l onyces variotii 1 2 1 1 Denatiaceous fungi Fonsecaea pedrosoi 2 2 8
16 Phi al ophora verrucosa 16 32 2 4 Pseudoal |l escheria boydii 2 4 4 16

Der mat ophyt es Tri chophyton rubrum 1 256 Epi der nophyton fl occosum 0.5 16

M crosporum gypseum 1 8 Pernitted ran@abller 1fnphotericin B control 0.25 -
1 gg/n. 0.5 / 7 24024 7. 2
Bacteria %t%%@s&%&/n&i)i?osﬁ ;cn%%%nn%% %Q%r%?%fﬁéér odi | fﬁ)l%ﬁalnS@
(Muel | er - H ntohnigadoly thanificant Ayngi MR IT K deethodest control .

Chl or hexi di ne and cetyl trinmethyl ammonium brom de (CTAB) for disinfectant
and antiseptic activity conpakpesan(l) Amphotericin B Miconazole

MIC MMC MIC MMC MIC MMC

Yeasts (24 h, 35°C)

Candida albicans 8 8 0.25; 0.25

C. guillermondii RMIT 2 2 0.03 0.06 1 1
176

C. krusei RMIT 177 4 4 0.5, 0.5 2 2
C. parapsilosis RMIT 178 2 2 0.25; 0.25 0.5 0.5
C. tropicalis RMIT 181 4 4 0.25 0.5 1 2
C. glabrate RMIT 157 2 2 0.5 1 0.25 0.5
Cryptococcus neoformans 1 0.5 4

Filamentous fungi (48h, 35°C)

Aspergillus fumigatus 8 32 1 8

A. niger 8 16 2 2

A. flavus 16 32 8 8

Fusarium graminearum 4 8 4 8

F. chlamydosporum 8 8 2 2

Rhizopus stolonifer 4 16 >16

R. oryzae 64 64 4 4

Rhizomucor pusillus 4 8 1 1

Paecilomyces variotii 1 2 1 1

Dematiaceous fungi

Fonsecaea pedrosoi 2 2 8 16

Phialophora verrucosa 16 32 2 4

Pseudoallescheria boydii 2 4 4 16

Dermatophytes

Trichophyton rubrum 1 256

Epidermophyton floccosum 0.5 16

Microsporum gypseum 1 8

Permitted range for
Amphotericin B control

0.25 -~ 1 pg/mL.
0.5 - 2.0 ug/mL
0.25 - 1 pg/mL



NCCLS - M/- A5 Standard Method - macrodilution 10 (Mueller Hinton specified
enrichnents) was also used. Mninmuminhibitory concentration (MC) and

m ni mum bwoteenowsdal concentration (MBC) as 3 | og reducti enT(AA928083Ki | |)

at 35C, 24 hours, aerobically. 48 h titres were not significantly
different and are not reported. 15 Mcro and macro dilution nethods did not
give significantly different MC MVC. Table 17 Al tests performed as 2 or
3 g/nL replicates on different days. Ba®eri al strain Conmpound (1)

Ci prof | oxaci n Chl or hexi dine CTAB G am positive MC MC MC WC MC MMC M C
MVC St aphyl dast@¥d2aur eus ATCC 29213 16 16 0.25 0.25 2 8 16 32 S. aureus
- clinical isolate 1 16 16 S. aureus - clinical isolate 2 16 16
Enterococcusxiggé%lsi s ATCC 29212 32 32 0.5 0.5 E. faecalis - clinical
isolate 1 32 —faecalis - clinical isolate 2 32 32 Streptococcus
pyogenes RM T 16 16 XN¢eptdbébdeustgndantntiaehod - BRGH rasregbt it rRM T
16 16 th)Byne(b@feﬂ.Qé'h:umﬂEdS@)Si s Mcli13a 3ﬁ4 o o Begat i@/ﬁpﬂ\dmh lamebli?l
catarrhalis RM T 32 32 . Nei ri.a norrhoeae e i Lus influenzae
07195 0 105 RSmiPBbERTer Go ee e ARIRE AREPE-OE cr BRIRRY aRoh il P RN ¢
128 128 6 12&rppgdes56CTEBbt e disiatieritanpsend At mandrishactéviber ogenes
512 512 Kl ehsir@lah-asexytoca 128 256 WO 02/ 102789 PCT/ AU02/ 00783 - 63

Kl ebsi el | a pneunoni ae R‘}&&g

5—EIIV%—AS Standard Method - macrodilution

10 (Mueller Hinton * specified enrichments) was also used.
Minimum inhibitory concentration (MIC) and minimum
bactericidal concentration (MBC) as 3 log reduction (99.9%
kill) at 35°C, 24 hours, aerobically. 48 h titres were not
significantly different and are not reported.

15 Micro and macro dilution methods did not give significantly

different MIC/MMC.

Table 17
All tests performed as 2 or 3 Hg /mL
replicates on different days.
Bacterial strain Compound (1) Ciprofloxacin Chlorhexidine CTAB
Gram positive MIC MMC MIC MMC MIC MMC MIC MMC
Staphylococcus aureus ATCC 29213 16 16 0.25 0.25 2 8 16 32
S. aureus - clinical isolate 1 16 16
S. aureus - clinical isolate 2 16 16
Enterococcus faecalis ATCC 29212 32 32 0.5 0.5
E. faecalis - clinical isolate 1 32 32
E. faecalis - clinical isolate 2 32 32
Streptococcus pyogenes RMIT 16 16
Streptococcus pneumoniae 2 2
Bacillus subtilis RMIT 16 16
Corynebacterium xerosis RMIT 32 32
Gram negative
Moraxella catarrhalis RMIT 32 32
Neisseria gonorrhoeae 2 2
Haemophilus influenzae 0.125 0.125
Acinetobacter calcoaceticus RMIT 128 256
Proteus vulgaris RMIT 128 128 6 128 128 256
Proteus mirabilis 256 >512
Enterobacter aerogenes 512 512

Klebsiella oxytoca 128 256

1
n



Escherichia coli ATCC 25922 >512 >512 0.02 0.02 2 4 16 16 Pseudonobnas

aer ugi nosa ATCC 27853 >512 >512 0.25 0.25 32 64 512 >51 2 Serra tie

mar cescernwoRbhiR7sb12 >512 16 32 128 128 Bacteroi des fragiPCrsatbe/oB23

Campyl obacter Conpound (1) was tested against a range of «clinical strains
of Canpyl obacter spp. isolated from 5 huwmns. Table 18 M T MMC (g/nL) of
Compound (1) by NCCLS - M7 A5 macro dilution test, 42C, 48 h,

m cr oaeraplila mermoabat i on 10 M CsMMC @anpyl obacter jejuni 54/1-2 2 2 C.
] €] uni zgc‘}zlrr'ighig Bui frec $Qb] 5412 4 4, € foehus p4l3 2 g C, hyoi ptesgypnalis
54/ 4 2 C. sputorium54/5 2 2 C laniolis 54/6 2 2 Canpyl obacter is the
NDSt  CoreABdroGatsylbsag@ast pdent er i tissz i nf eezi onower | dwisde (bl oodse di aer heea,
15 abdom nal pain, vomting, headache, fever, |asting about 1 week). 2
Sequel aerrarie marcesverstirgr and Cui | | airsaBarr esizsyndronme(0. 199 .161t 1 ® actpdi r ed
mai nl y shérom@atang@poul try. I ncidaece issabout 2.5 mllion persons/year in
USA. C. jejuni accounts for 99% of cases. It can vary fromsub 20 clinical
to severe in conpronised patients. It is usually wuntreated with only fluid
repl acenent ofampylebecé¢Eease is severe or threatening, with antibiotics
(Erythronycin, tetracy€dmond {1H0528ut ot 8Nedga iy 024 10248O of

PCT/ AUO2/ 00783 , -, 64 Table 19 ,
clinical strains of Campylobacter spp. isolated from

5 humans.

Table 18
MIC/MMC (pg/mL) of Compound (1) by NCCLS - M7 A5 macro
dilution test, 42°C, 48 h, microaerophilic incubation
10

MIC MMC

Campylobacter jejuni 54/1-2 2
jejuni 541-3 2
coli 54/2 4
foetus 54/3 2
hyointestinalis 54/4 2
2

2

sputorium 54/5

Q0 00N
NN

laniolis 54/6

Campylobacter is the most common cause of
gastroenteritis infection worldwide (bloody diarrhoea,

15 abdominal pain, vomiting, headache, fever, lasting about 1
week). Sequelae are arthritis and Guillain-Barre
syndrome(0.1%). It is acquired mainly from eating poultry.
Incidence is about 2.5 million persons/year in USA. C.
jejuni accounts for 99% of cases. It can vary from sub-

20 clinical to severe in compromised patients. It is usually
untreated with only fluid replacement or, if the disease is
severe or threatening, with antibiotics (Erythromycin,

tetracycline or fluoroquinolone).



M C MC (g/nmL) for Compound (1) (24 h, 35C, 02 - mcro nethod) Bacteria
M C MMC Neisseria gonorrhoeae 2 2 Haenophilus influenzae 0.125 0.125
St r ept ocovouwz/imieunoni ae 2 2 5 The above are significant Rraraxvopatisegens,
all of which have successful treatnent reginmens with antibiotics. N
gonorrhoeae is a cause of vaginitis in wygen Conmpound (1) is thus active
at | ow concentrations against two 10 causes, Candida al bi cans and N
gonorrhoeae. Trichononas vaginalis l\/El;Ih%g_e :55 The M C of clinical isolate
of Trichonmonas vaginalis was determ ned y macrobroth dilution in
Di anond' s cori@{NFCretiadmL otk ¥ | empyund atl) ((Aliki e35°TYMO2 asmdereri bed
by Garcia, L.pdghddyes were contained in 5 nl glass, screw capped bottles
wi t hout air-spaces. Volunes of 20 5 nL of log 2 dilutions, from512 g/nL
Compound (1) in 5% DVSO to 0.25 g/nL Conpound (1) in 0.002% DVSO i n
nodified TYM were ingsadedethwWth 0.5 nL volune of cells in log phase of
gromh giving a final inoculumdensity of 1 x 104 to 3 x 104 cell/nL.
Bottl es were incubated aerobically at 25 37C for 2 M bef orBhi croscopi c
exam nation of notilityweidMé&riasgadedberimease as the Rowest Zoncentration
showing no notility. ' .of 0, all gu show, ng no
notility were subcul tuﬁlé%&?%%lfﬁ?tﬁé{%eﬁggol umeé' gg n@di‘{\%?ed TYM and
i ncubat ed aerobical |y aftBITPePceps tonSUBMHRES to donfirnm@non-viability.
Tests werg validated by growh controls in TYM nodified TYMwith 2.5%
DMSO and nodified TYMwith 5% DMSO. WO 02/ 102789 PCT/ AU02/ 00783 - 65
The above are significant human pathogens, all of
which have successful treatment regimens with antibiotics.
N. gonorrhoeae is a cause of vaginitis in women. Compound
(1) is thus active at low concentrations against two

10 causes, Candida albicans and N. gonorrhoeae.

Trichomonas vaginalis

Method
15 The MIC of clinical isolate of Trichomonas
vaginalis was determined by macrobroth dilution in
Diamond’s complete medium, modified by Klass (Modified TYM)
as described by Garcia, L. Cultures were contained in 5 mL
glass, screw-capped bottles without air-spaces. Volumes of
20 5 mL of log 2 dilutions, from 512 pg/mL Compound (1) in 5%
DMSO to 0.25 pg/mL Compound (1) in 0.002% DMSO in modified
TYM, were inoculated with 0.5 mL volume of cells in log
phase of growth giving a final inoculum density of 1 x 10*
to 3 x 10% cell/mL. Bottles were incubated aerobically at
25 37°C for 24h before microscopic examination of motility.
MIC was determined as the lowest concentration showing no
motility. Aliquots of 0.5 mL from all tubes showing no
motility were subcultured into further 5 mL volumes of
modified TYM and incubated aerobically at 37°C for up to 5
30 days to confirm non-viability.
Tests were validated by growth controls in TYM,
modified TYM with 2.5% DMSO and modified TYM with 5% DMSO.



Tests were perforned as 3 replicates on different days. Results 5 MC MMC
Trichononas vaginalis 4 g/nL 4 g/n. Exanple 24 Devel opnent of resistance

t o Conmpouwo 01)278el ect ed resistant strains fromthe 12 weekTMUoe/e&isst ance
testing were retested sinmultaneously with parent strains using the new

m crodilution nmethod. Table 20 Change ind4 C (g/nL) of fungal strains after
12 weeks 15 conti nuous exposure to sub-inhibitory concentrations of

Co d (1) in MB Tesf - j1] I
rulronr)gug 1&3 )Alsger gill 55 ?um 3"5 us'\%%%%%g%%sfﬁ%&o{n%% IAf&i F%%%l%% :

gram nearum Aaysungi exhibit up to a four-fold difference in MC 20 on
repeat testing. Significant increases in MC are >_ 8 - fold. There is no
significant develognent of resistance by the filanmentous nould strains
tested. 25 5 Effect of fornmulation in ethanol on activity The
effect of sfornmulation in DMSO and ethanol on the MC of Conpound (1) was
conpared for Candi da al bi cans, WO 02/ 102789 Pﬁﬂh§U02/OO 83 - S&%

Sal nonel | a Typhimurium-and Escherichi-a-lcol both tlhe madfodilutio
and m crodi l{urtrbehdmetss Gigikashd utions in ethgnmm were al | owadytndl, St and
for 48 h before use to inprove solubility. Conpound (1) 1S

=

Example 24 Development of resistance to Compound (1)

Selected resistant strains from the 12 week
10 resistance testing were retested simultaneously with parent

strains using the new microdilution method.

Table 20
Change in MIC (ug/mL) of fungal strains after 12 weeks
15 continuous exposure to sub-inhibitory concentrations of
Compound (1) in MHB

Test strains MIC pg/mL
M38-P
Initial Final
Rhodotorula rubra 8 16
Aspergillus fumigatus 8 8
Rhizopus stolonifer 4 16
Fusarium graminearum 4 4

Fungi exhibit up to a four-fold difference in MIC
20 on repeat testing. Significant increases in MIC are 2 8 -
fold.
There is no significant development of resistance

by the filamentous mould strains tested.

25 Example 25 Effect of formulation in ethanol on activity

The effect of formulation in DMSO and ethanol on

the MIC of Compound (1) was compared for Candida albicans,



5 not as soluble in ethanol as in DMSO. The concentration of ethanol and
DVBO was kept constant at 2% and conpared to a decreasing concentration of
sol vent owomenexBe di |l uti on of the stock solution. There waz/At2dofsser ence
between the two test nethods. There was no difference in MC between 10
constant and decreasing |levels of DMSO- @4dy-E. coli showed an enhanced
susceptibility to ethanol in the presence of a constant 2% et hanol. Table

21,15 BT oot by} Sl LA o COIDRLDR (1o b 01 g 550K L1
Sal nonel | a Typaeredd Lt 5ap amd 2nEgpodEhtiganeees al bi cans 8 16 8 16 The

synergistic effect of esfgnolsOME okl in WeSham®1 fePE €Y1 Do ¥WeStand
sol vents were_bei nég tested for 20 se] ection of a&g tFroprl ate solvent for
Kl

the drug. Ethidol48 HaLHPERNETR FYy BRRERYS ofP %coc%?f%?m‘s‘é‘ilirrb%bljr% or
Candi da. BVB@Qiéots & hedleslsolwesthdwsl tdhe T upMS@. | NPivé t Eoncéest st idat hahol

wll be used for ani nal ies. 25 anple 26 StahilJity-of Conpound (1)
sol utions on e@?%rrl% earg%zézrfg&go‘ﬁﬁ %?%%O#Tg%%%%n%t( % ) dS?L%m%?nPn% i1 Shat er
+ 5% DVSO werdestersithatcomosn tenperatof es¢ Rlent @8 roBta R 1) ludi®dandf - 20C
for up to 12 ugeks and Loe, Pobencyrd sl o byn uast ongnlc obe Mled Obne
Bacillus subtilis at 2- weekly i1ntervals. WO 02/102/89 PCT/ AU02/00/83 - 67
Tabl e 22 St abf¥e t5e9F rprimd (Thyese odds s iibirrence 1 it bedesy by

measur emgpt ofohdea M GMBGdoreBarhd | Lsvsubtof imusS. (23 y 3BC)cati2 weekly

interval s Cy s .
showed an enhanced susceptibility to ethanol in the

presence of a constant 2% ethanol.

Table 21
15 Effect of solvent on MIC (Uug/mL) of Compound (1) using
microdilution

DMSO EtOH (2%)

MIC MBC MIC MBC

Escherichia coli 512 >512 128 256
Salmonella Typhimurium 512 >512 512 >512

Candida albicans 8 16 8 16

The synergistic effect of ethanol on-E. coli was
noted previously when solvents were being tested for
20 selection of an appropriate solvent for the drug. Ethanol
has no enhancing effect on Staphylococcus, Salmonella or
Candida. DMSO is a better solvent for the drug in in-vitro

tests. Ethanol will be used for animal studies.

25 Example 26 Stability of Compound (1) solutions on

storage

Stock solutions of Compound (1) at 512 ug/mL in
water + 5% DMSO were stored at room temperature (RT ~ 18 -
30 21°C), 4°C and —20°C for up to 12 weeks and the potency
tested by measurement of MIC for Bacillus subtilis at 2-

weekly intervals.



RT1 4 C -20-C2 Test tinre MCMBCMCMBCMCMBC 0484848 248438
48 448416 416 6 4 16 4 16 4 16 8 8 16 4 16 4 16 10 8 16 4 16 4 16
12 8 16 4w082402189 1 Sol uti on changed fromlight yell ow t @ecaato2pelss ow
after 8 weeks. 10 2 Sol ution changed fromlight yellow to dark yell ow

after 2 weeks. Conpound (1) is very stablg; dilute solutions retaining
potency for 12 weeks on storage at 4C and -20C. 15 Twofold | oss of potency
at roomtenperature after 6 weeks is very | ow conpared to working sol utions

of antibiotics. It is also within the allowed variation range for MC
measurenents for bacteria (2-fold). Cofabdle 22tifungals were not tested.
20 Exanpl e 27l ecicpfo Alélprg@sawgbﬂitié}?s VNS MRy Adr 2

parasite, Plasnodium faIC| parum in human red blood cells_in vitro 25 The
aimof this SeF¥R% %@qaﬁmw ok Hehe HIGMBG LRt §4)SWhEd hifisi on

and grow B of (441, Bre) atBlakiekd dntleaviAlazsnodi um fal ci parumin human
red blood cells in vitro. 30 WO 02/102789 PCT/ AU0O2/ 00783 - 68 Methods

Mal ari a Par asites

RTy 4°C -20°C,;

Test time MIC MBC MIC MBC MIC MBC
0 4 8 4 8 4 8

2 4 8 4 8 4 8

4 4 8 4 16 4 16

6 4 16 4 16 4 16

8 8 16 4 16 4 16

10 8 16 4 16 4 16

12 8 16 4 16 4 16

1 Solution changed from light yellow to dark vyellow

after 8 weeks.
10 2 Solution changed from light yellow to dark yellow

after 2 weeks.

Compound (1) is very stable, dilute solutions
retaining potency for 12 weeks on storage at 4°C and -20°C.
15 Twofold loss of potency at room temperature after 6 weeks
is very low compared to working solutions of antibiotics.
It is also within the allowed variation range for MIC
measurements for bacteria (2-fold). Control antifungals

were not tested.

20
Example 27 Effect of Compound (1) on growth of the
human malaria parasite, Plasmodium
falciparum, in human red blood cells in
vitro
25

The aim of this example was to quantify the
effect of Compound (1) on invasion and growth of the human
malaria parasite Plasmodium falciparum in human red blood
cells in vitro.

30



3D7 is a well characterised in vitro culture- adapted |line of P. falciparum
that was used for these 5 experinents. The parasite undergoes repeating
cycl es ofwogroot7ge and replication within human red bl ood eelriagio2/eémss3
duration of each conplete cycle is 48 hours, beginning with young

ri ng-stage parasites which mature throughgpignented trophozoites during
the first 24 hours of the cycle to 10 segnented schizonts which burst to

rel ease infecti mer ozoi tes which rapidly invade red blood cells. Newy

i nvaded ner o%é gd econe ring forns, and the cycle continues. 15 Parasite
culture and gfalahia rRadasites assays P. fal ci parum parasites were

mai ntai ned in synchrongys id yidd 0 Gl ME 4R dd@shh Yy £obd est pdyfuman red
bl ood cells, using wel|-established techniques. For invasion assays, red

bl ood cel | s @SRESH ng "R} Rfe 20 SHIRIHE dehdfatiae, USHYnEE he$Bphozoi t es
vere puri bi Fdax;%tdj_nﬁm.penﬂwlloo ;iar%af%ii&sélddnd@fgl I de&sl ﬂwﬁ%!@c%}flﬂt
approximately two .in every 100 re 0qd. cel I s was asitis

par asi t aem a)9T ¥Fes I‘F‘rt%ﬁ%?]el??etd’i% v?)é’sﬁ"%g'élﬂ“?rb @?Q/gggo?ciﬁ n%ﬁﬁsed b@b%d
cell concent raatraoniaf X xadbdb dbd ek catdlsd nis 48 imuots, dbedimnirg wi tod
cell suspensi it ai ni [ y t st q?@y]_q%, i e (in
this casg Et noq?org]é@_(@c%e%‘ﬁgmselréﬁ r@ﬁlb%}?e at 7@%\%%%&@% %r e( of
reduced oxygeir ABA LSl BWANBWKIEALirsgp DBams ahithe| awilentars were
made | medi at&lymdddde seildzddhen wihseaienid yedftele2de A8 & Jids hours of

culture. For each smear, parasitaem a and_stage of rasjte maturation

was quantifi SRIRZ M GO BRI ARG t%?gs}?]aqcﬁi?rfbe ¥ th ¥§¥héa at pH
7.2. This al liowediddwastddyi thed aséd@nad o idey ef @pinentarad delsel hsgeuent
re-invasion to be qyanti fied. At each sanpling tine point, the culture

medi um ( conpdundlVéhicle) in all sanples was conpletely replaced WO

02/ 102789 PCT/ AU02/ 00783

15 Parasite culture and growth inhibition assays
P. falciparum parasites were maintained in
synchronous in vitro culture in freshly collected human red
blood cells, using well-established techniques. For
invasion assays, red blood cells containing stage-

20 synchronized mature, pigmented trophozoites were purified
and resuspended in fresh human red blood cells, so that
approximately two in every 100 red blood cells was
parasitised (2% parasitaemia). Fresh culture media was
added to give a final red blood cell concentration of 2 x

25 10° red cells/ml.

Aliquots of the red blood cell suspension
containing either the test compound, the vehicle alone
(in this case EtOH) or PBS (control) were incubated at 37°C
in an atmosphere of reduced oxygen tension (1% 0;, 3% CO,

30 96% N;). Thin blood smears were made immediately (time = 0)
then subsequently after 24, 48 and 72 hours of culture. For
each smear, parasitaemia and stage of parasite maturation
was quantified by microscopic examination after staining
with Giemsa at pH 7.2. This allowed invasion, parasite

35 development and subsequent re-invasion to be quantified. At
each sampling time point, the culture medium (%

compound/vehicle) in all samples was completely replaced



- 69 wth fresh nmedium Conpound (1) was tested as aqueous sol utions of
100, 400 and 1000pg/ m each containing 10% Et OH. Stock solutions were
stored atwo@uex78¢ required. For the 5 assay, each sol uti eoTa®2/hHenss her
diluted 1:40 in conplete parasite culture nmedium (pH 7.2) to the desired
wor king concentration (5, 10 and 25 pg/mrgg,-then sterile filtered
(0.22pm before being added to the parasitised red blood cell suspension.

St ock sol uti ongﬂ_l e stored. at 4C 10 t hroughout the duration of the assay,
r

and diluted " oprrei%f &Y 11" parasite cul ture medi um when required. It

shoul d be noted that atCa@@dpylnl) tves corporddsesquéncongtielgnsodtibl e,
even after wargy NG d@ & Afhnd " Vb4 rifhg s gy tesssoper for ned

at a putative 15 concentration of 25 p , may in fact_ have been perforned
at a | ower effEldtGiianToiRENtTRTSH. 2 RS @ MIweiedf CRpouRR (1) on

pa; %Si teRgr 0}%&5&5@8 edéh t@fﬁg&&i vf]awa%m_ @rthim&éméﬂ %o S5in lEompire 25

pg : esults are presented graphically i i gur.e .
concentrat i or?acf@p%ﬁﬁ)‘grﬁu%%%irgﬁvl%f RiL:7 0%5 pta(?atsl?? e Rd W ng
replicati on wasmaetteciteibrat (32l | 1€ e aig tmk) , afhett ugr¢rested i beened
greatest at t j. ghe onc ratio r. ours
of culture. E{}%ﬁé%n:%e&a’?e gg%%%lad(}%)ezndzeérﬁeféaféljoég% é)%{%%% ﬁ%é n]%lgm%11

signi ficant efdldctsusmenpsrasi tEeploiluidng oreentstriehsaf4i®e conpound
tested shewed fio, A6 alile adver s &1 aale %é%ﬁi_,ob%&@%iﬁﬂéd mor phol ogy.

30 At 25g/nlL no parasites were observed and at g/mL only very few were

found, suggeSBRIPRHHRtHE 1 RHGHHE AGEUA YR KT B tHeharediteed 1111
be apparent tghddied pes s &kithaed 4 1d®pnguil | hatie Wohgouh® wawenti on has
been described in sone 35 d akl)i for_the purposes of cl arg,}(y and
understandindﬁmomp etely soluble, even after warming to C "and
vigorous vortexing. Thus the tests performed at a putative
15 concentration of 25 pg/ml, may in fact have been performed

at a lower effective concentration.

Results
The effect of Compound (1) on parasite growth was

20 tested at final concentrations of 5, 10 and 25 ng/ml.
Results are presented graphically in Figure 2. A
concentration-dependent inhibitory effect on parasite
growth and replication was detected at all concentrations
of drug tested, being greatest at the highest concentration

25 tested (25 pg/ml) after 72 hours of culture. EtOH alone,
at a final concentration of 0.25% had no significant effect
on parasite growth. All concentrations of the compound
tested showed no detectable adverse effect on red blood
cell morphology.

30 At 25ug/mL no parasites were observed and at
10ug/mL only very few were found, suggesting that the
compound actually killed the parasites.

It will be apparent to the person skilled in the
art that while the invention has been described in some

35 detail for the purposes of clarity and understanding,
various modifications and alterations to the embodiments

and methods described herein may be made without departing



various nodifications and alterations to the enbodi nents and net hods
descri bed herein nmay be nmade wi t hout departing WO 02/102789 PCT/ AU02/ 00783
- 70 frownotokeosgope of the inventive concept disclosed i RCTAUD2/00783
specification. References cited herein are listed on the follow ng pages,
and are incorporated herein by this 5_re;foer_ence WO 02/ 102789

PCT/ AU02/ 00783 - 71 REFERENCES Burton, H., Duffield, G, J. Chem Soc.,
1949 78 5 Denis¢ [ng§ £ 45215
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publ i shed 10tsPgafrigayi @000 Foyer, G, Chem stry of nitro and nitroso

groups, Moscow, 10 19%&fdlerdedPR ik %e@@f G Liocdpidisivige cul ture:
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3. A nethod according to claim1 or claim2, in which the bacteri al
infection is caused by a G amPositive or Gam Negative bacterium 35 4. A
met hod acworudiimzyse o claim 3, in which the Gam WO 02/ 1027 ®eTROD2AB2/ 00783
- 73 Positive or Gam negative bacteriumis Staphyl ococcus aureus,

Ent erococcus fecalis, Klebsiella pneunoni®m - Sal nonella typhi nmurium or
pseudot ubercul osi's, .Acinetobacteria, .Pseudonpnas aerugi nosa, Costridiumb5
perfringens, i I %&%@t ] Bact er oi des
fragilis. 5. %ﬁéﬁ%ﬁhgﬁgﬂ;%&%ﬁétgﬂ%l aim1l or c‘?%? n21% %L%V\f‘li ch the fungal
or yeast infection is Trichophyton 10 interdigitale, Aspergillus fum gatus

or Candida alpicans. & n{tﬁf%&lwf ACE L t&u&)@s& oy Xd-aidna 4 n

whi ch the protpz %bjr%f];ﬁ%lon i s Pl asnodi umf%‘ arum or _Trichononas
vagi nal i s. 15T QTEbT i nGPTRE B D TR A APHES LT H%hi ch
t he m crobi alan d £f4qoive sammolact ef | al ccsmpdxm@aéf fwrmdla nf ecti on, nucosal

infection, enteric infection, septic gpndi tli on, pneunoni a, trachoma
ornithosis, 20 trichononiasis or sal nongllos)’s. 8. A method according to

any one of clainms 1 to 7, in whi NOher the sane or
different and selected fromRB~a ) ‘ t hod according to claim8,
in which X and Y are both 0. A accrdlngto any one of clains 1
to 9, 30 in which Rl and R2 Rie ey evsame or different and sel ected
from hydrnggen, hydroxy, hal ogen or optipnall 3? substituted C1_6 al kyl .

in which

X and Y are either the same or different and

selected from a heteroatom;

15 % is a double or single bond depending on the
heterocatoms X and Y;

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

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

pharmaceutically acceptable salts or derivatives,

25 pro-drugs, tautomers and/or isomers thereof.

2. A method according to claim 1, in which the
microbial infection is a bacterial infection, fungal
infection, vyeast infection, protozecal infection or viral

30 infection.

3. A method according to claim 1 or claim 2, in
which the bacterial infection is caused by a Gram Positive
or Gram Negative bacterium.

35

4. A method according to claim 3, in which the Gram



11. A nmethod according to any one of clains 1 to 10, 35 in which R3to R5
are either the sane or different and selected from hydrogen, hydroxy,

hal ogen, wotea927€1 6 al koxy or optionally substituted ClPéTauoyho7s$\O

02/ 102789 PCT/ AU02/ 00783 - 74 12. A nmethod according to claim10 or claim
11, in which halogen is chlorine or bromsne 5 13. A nethod according to
any one of clains 1 to 12, in which the conpound of the formula I is in

t he form of : i soner.._14. i ho ording. to ains 1 to
150 0 i RV B pa PO bR UG § oA Bla 8 8l P
are either theusewme ofntifdererns aferabl ectobehsond layehegeenidydroxy, O,

Br and Cl_4 abkyhonansh R3,40i Mo Ak o dhehqd hepsAnp1 945 4l fferent and
sel ected from hydrogen, “hydroxy, C, Br, nitro, Cl1L 4 alkoxy,or ClL 4 alkyl.

15 15. A metAIRRENITIRF1d ALY THI PP AL LOFH IR ¥R X and Y

are 0, Rlsis p@thylnadts R2cpok R aie dhyeI ®0BS, Campylobacter jejuni or
(3, 4- net hyl enedi%;/-(%-rre hyl - (3-nitrostyrene) ONO®2 20 CH3 25 X and Y
are 0 and RL R &t e%y‘%ﬁ 93, 4- met hyl enedi oxy- (3-nitrostyrene) O NC2
O30 2 Xis N Yis NH Rl is nmethyl and R2 and R3 are hydrogen

(benzi m daz°'85‘§.' 5-(3-ni t{ QIR eNRorh T Ein NOMRP2102788,
PCT/ AU02/ 007
which the fungal or vyeast infection is Trichophyton

10 interdigitale, Aspergillus fumigatus or Candida albicans.

6. A method according to claim 1 or claim 2, in
which the protozoal infection is Plasmodium falciparum or
Trichomonas vaginalis.

15
7. A method according to any one of claims 1 to 6,
in which the microbial infection is a bacterial or fungal
wound infection, mucosal infection, enteric infection,
septic condition, pneumonia, trachoma, ornithosis,

20 trichomoniasis or salmonellosis.

8. A method according to any one of claims 1 to 7,
in which X and Y are either the same or different and

selected from O and N.

25
9. A method according to claim 8, in which X and Y
are both O.
10. A method according to any one of claims 1 to 9,

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

11. A method according to any one of claims 1 to 10,

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



- 75 3 Xis N Yis NH Rl is hydrogen, R2 is nethyl and R3 is absent

. (2-nmet hyl benzim dazol e-5-0-nitroethylene) 5 NNO2 CH3-< NH ()' 4 10 X
is 0, Y iwoN2/1Risand R2 are hydrogen and R3 is absent PCT/AU02/00783
(benzoxazol e-5-(3-nitroethylene) ONX® 15\ N5 Xis N Yis 0, Rl and
R2 are nethyl and R3 is absent (2- 20 netjwl_-

benzoxazol e-5-(3-nitropropylene) ~ NOZ CH3-< O/ CH3 25 6 16. Use of the
conpound of forrmula | as defined in claiml in the manufacture of a

medi canent for the treatnent and/or prophylaxis of a mcrobial infection.
30 17. Use 0fl3 he conpolretiod orpaprdingistealediaid 16 oxlalain ¥br ite

treat ment andjof cPrEPIYE X1 Ss Obn Poi £d b abromifection. 35 18. A method for
protecting a subject fromradiation damage which conprises adm ni stering

an effective anount of the conpound of formula | as defined in claiml to

a WD 02/ 1827893 PCT/ AUDZA G 8%od -adéor Sithy eed dry neesl éheteofms 19. £ 1@t hod
according to fgeuthS tﬁg gg%éghn QDf the formula I is in the form of

the E isomer.

14. A method according to any one of claims 1 to 13,
10 in which X, Y, , R¢ and Ry are as defined in claim 1; R;
and R, are either the same or different and selected from
hydrogen, hydroxy, Cl, Br and Ci;.4 alkyl; and R; to Rs are
either the same or different and selected from hydrogen,
hydroxy, Cl, Br, nitro, C;4 alkoxy or Ci-4 alkyl.
15
15. A method according to any one of claims 2 to 14,
in which X and Y are 0O, R; is methyl and R, and R; are

hydrogen (3, 4-methylenedioxy-B-methyl-B-nitrostyrene)

o NO,
20 <
0

1

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

methylenedioxy- B—nltrostyrene

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

30

(benzimidazole-5-f-nitropropylene)

NO
35 <<é g
CH,
NH



radi ation is-ionising radiation. 5 20. A nethod of cancer radiotherapy

whi ch conprises admnistering to a subject in need of such therapy an
ef f ecti vewarmmuod7sof the conpound of fornula | as defined ipaT/aaloabensli and
subj ecting the locus of a tunmour in the subject 10 to a radiation source.
21. Use of the conpound of fornula | as-dgfined in claim1l as an
antimcrobial or radioprotective agent. 15 22. A conpound of formula |a:
RBRZXNR RER I/ R 20R5 R4 laifp which X Y, and Rl to R7 are as
defined in formula | 25 above, with the provisos that when both X and Y
are 0 and R2 to R7 are hydrogen, then Rl is not hydrogen, Cl_4 alkyl or

CO2Et or whery bod Ry X @ngy \i\TI@reR011§ Ry E?@ %emee%lhmaoggnls?:o 23. A
process for the preparatl on o he coggound of ,formula |a defjned above

whi ch conpri SRS okt él}trroeﬁ@& e 35 R6-7< R
Y R5 R4s5WO 02/102789 PCT/AU02/00783 7 NO,
CH3—-</
NH

10
X is O, Y is N, R; and R; are hydrogen and R; is absent
(benzoxazole-5-Bf-nitroethylene)
o NO,

{
15

N

X is N, Y is O, R; and R; are methyl and R; is absent (2-
20 methyl benzoxazole-5-B-nitropropylene)

CH%D/\(

25 6

16. Use of the compound of formula I as defined in
claim 1 in the manufacture of a medicament for the

treatment and/or prophylaxis of a microbial infection.

30
17. Use of the compound of formula I as defined in
claim 1 for the treatment and/or prophylaxis of a microbial
infection.

35 18. A method for protecting a subject from radiation

damage which comprises administering an effective amount of

the compound of formula I as defined in claim 1 to a



[l in which X Y,, R3to R7 are as defined in fornmula lain claim?22 with
a conpound of fornmula Ill: 5 RIRZCHNO2 1[Il in which RL and R2 are as
defined iwofoenoarBa la in claim?22. 10 24. A process for trhe/Auoepensati on of
t he conpound of fornula la defined in claim22 which conprises reacting a
conpound of formula IV: RBRe 15 R RX7g,-!~< RTYRS5 R4 201V in
which X, Y,, RlL to R7 are as defined in fornmula lain claim22 with
C(N03)4. 25 25., A process according-.to claim?23 or claim24 which is
performed in ?%%J%Cf%sjérhc%e% tgheclé (gfyst. 26. A pharmaceutical or veterinary
conposi tion conprising the conpound of fornula la defined in claim22 30
together with @ phar mCLULd Gabd YalboV@lRY | £4TE1YiACEEPt BRI BniCRr EhET . 27. A
conposition according to claim26 whichis a topical, oral or parenteral
conposi tion. BFFPBLIN chFpbRtiF RO okt HY to claim 26 or claim27 in

whi ch thespharmaceutically or veterinarily acceptable WO 02/102789
PCT/AUOZ/OO?%%). A method of cancer radiotherapy which comprises
administering to a subject in need of such therapy an
effective amount of the compound of formula I as defined in
claim 1 and subjecting the locus of a tumour in the subject

10 to a radiation source.

21. Use of the compound of formula I as defined in

claim 1 as an antimicrobial or radioprotective agent.

15 22. A compound of formula Ia:
R, R,
NO,
Ry v R R,
5
20
R,
Ta
in which

X, Y, %and R; to R; are as defined in formula I
25 above,
with the provisos that when both X and Y are O
and R, to Ry are hydrogen, then R; is not hydrogen, Ci-s
alkyl or COEt or when both X and Y are O, then R; to R; are
not hydrogen.

30

23. A process for the preparation of the compound of

formula Ia defined above which comprises condensing a

compound of formula II: R,

X CHO
35 R; i
R
7 Y R,



- 78 carrier is an organic solvent. 29. A conposition according to claim
28 in which the organic solvent is acetone,. benzene, acetonitrile, DVSO
or 5 an wboohad789 PCT/AU02/00783

- 77 -

IT
in which X, Y,2, R; to Ry are as defined in
formula Ia in claim 22

with a compound of formula III:

5
: R R,CHNO,
ITT
in which R; and R; are as defined in formula Ia
in claim 22.
10
24 . A process for the preparation of the compound of
formula Ia defined in claim 22 which comprises reacting a
compound of formula IV:
R, R,
15 R
X 1
X
Rj
Y R,
R,
20 v
in which X, Y,%, R1 to R7 are as defined in
formula Ia in claim 22 with C(NO3),.
25 25, A process according to claim 23 or claim 24 which

is performed in the presence of a catalyst.

26. A pharmaceutical or veterinary composition
comprising the compound of formula Ia defined in claim 22
30 together with a pharmaceutically or veterinarily acceptable

carrier.

27. A composition according to claim 26 which is a
topical, oral or parenteral composition.

35
28. A composition according to claim 26 or claim 27

in which the pharmaceutically or veterinarily acceptable



WO 02/102789 PCT/AU02/00783
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carrier is an organic solvent.
29. A composition according to claim 28 in which the

organic solvent is acetone, benzene, acetonitrile, DMSO or

5 an alcohol.



