DEOXYACTAGARDINE DERIVATIVES The present invention relates to certain novel compounds,
pharmaceutical compositions 5comprising same and use of the compounds and compositions for the
treatment of mic¥clsigiRIagtions particularly C. difficile infection, especiallyircieicobomand/or lower
intestines. Many antibiotic compounds have beeh-identified from natural sources including
microorganisms. Often the antibiotic compounds have a complicated chemical structure and 10in
particular a complicated stereocheRREAYSRIAGARIRBEPERIYATEEEhemical series of antibiotics was
identified, in WO 2007/083112, based on deoxyactagardine B. Deoxyactagardine B is synthesised by
a bacterium Actinoplanes liguriae and it and a number of its derivatives show promising antibacterial

properties. 15Noyelsempaundsiabihe degxyactrgardingA and-BLnehavs g heen identified with
optimiseds; propatiasdBakng INRPREICHIAENSULAPIS For1REU%S R %ﬁ% et gf gpicrobial
infections, for R ot P BBIE FHEko Ay yRELENGENS & LT e, Cefetani, andlor C.

botulinum, in particular C. difficile, especially infection of the colon and}o\?v?drl}o?/vg}refhtestines and
diarrhoea assggi | i lal infection..In.one aspect there is provided a compound of
ormuia ) LAt N N BB R B0 0ondic
i sl & T NP e eI S R e i 1 or i
alkyl, R2 Is H, an amino scid of a?ky, ana pharmaceutically acceptable salts, hydrates and
solvates ther%%L &19I Tahr(]ae%%m;gggaqggﬁgg ct}pg tqlijsctlosure,are_advantagqeous because they have very high
antibacterial ctlvfbya ainst ong-of more IRIREDYE RS, Por B AR IS MRePrerdidfhty is measured
by a standart%?ggf §ﬁa§%ra'§en%'nPﬁ%afﬁ%ﬁgﬁﬁﬁﬁ@ﬁ?gﬁgﬁg OB diGErafy e compounds of the
disclosure halPER Rt BPSR GHRTER IR e 2yush Sh ek B dPRsranebaginelierredivrs. Furthermore,
certain c%?mpounds of the disclosure have very high activity 15against a number of common strains of
C. difficile. AR AR HES S IMPHBRTR-GRRFENB/e80hE SiRE s rRowrRe praireifiary Suited to
administratiofRUFHEIAEAS TRiFRA ISP eatisENey RalFdotr antibrratastivify against the
naturally occ RIS HERFR IR &S HHETs E RGP Bo Ych A RensaEegotsr Eatiffele: of 20diarrhoea
induced by a nRFShHAIYRFECHIRIEER BBATICHAfiEi| @ik csspariativinfrstien kb thscwibréndivence of
symptom8 wilPHe Btrsdpge arartiartesnasepriainthuidsrederiiddrispénmds in comparison to treatment
with known antibiotics because of the ability of the natural flora to survive the treatment with the
present compdarrigsAgriiasiRcis|Biovteccompeovribitheigibclosure show very low activity against
Bacteroides fragilis, Bacteroides theta iotaomicron, 25Bifidobacterium ion gum, Lactobacillus

rhamnosus, and moderately low activity against Peptostreptococcus anaerobius and Bffidobacterium

adolescentis.
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What is more, when delivered orally the compounds of the disclosure are not absorbed systemically,
which allows a relatively high concentration of the active to be delivered to the 30 target in the
colon/intestine¥ OTRiEBYERUSe there is no systemic delivery of the compsureRzeen@e ministered
orally, then this may minimise any potential expostire to side effects for patients. C. difficile infection
and/or overgrowth is a common problem for patients during 35hospitalisation. It presents a real burden
to the health carg;systemyand may be life threatening to vulnerable patients such as elderly patients.
At the present tigyg yanggmycin is the standard treatment for serious cases of C. difficile infection.
Therefore, whilsg altRepapiveggmpounds for use in the treatment of C. difficile 40would be useful, such
compounds are E%Géggﬁgg@ Q%vgz;an activity approximately equal to or better than that of vancomycin.
3 Certain gomp%gme, under investigation for the treatment of C. dirndl& and/or vancomycin
resistant enterorRG)qsci_‘bogthftng Ehe active ingredient is degraded by the acid and/or enzymes in the

stomach or mte%nlgﬁ.’ s ugim% g(r:} gyegsaﬁgﬂ%lrgg parenteral delivery or special formulations such as

enteric coatln%é)rr cg&ﬁg enyoargg% %g%nsé |¥0, hgr&%{g% ;EQS“S sngtgat%gy[%f_lngredlent is qlellvereo_l to the colon in
an undegrada ed form. Su prisingly, the present compounds, although comprising peptide

components, are not degraded to any significant extent by stomach acid or.enzymes. Thus the
compouris of tREERIEE P E}% A J ’

) , 81 ) VAN BIET SP ala RYe'}a‘f&f’ﬁg ré'ﬁn he advantageous in
that it allows FRATERERIR LG iy

5?5%@"06% trgﬁ'ﬁ&s in ﬁ‘%ﬁa@é 'Hpgjﬁ'(veh&?vaedf‘g%ﬁlation enabling
delivery of an™HEHEE YAt SRV es i SEal s 8 Pl To P e AXire e s IS b g Besent disclosure,
can be prepafBe BB S TGOSy IR S MTL B 7 RN RBYRSIEA K RSEiftae, The vield of
deoxyactagartffiE T8t LB EI G, SN\ RIP IS Rl § 4 AR AP K B IS RSB RER Dprepared by
Actinopldfies 28R BAUMRS SeommencaiRiBRahmaftaftt from a commercial/processing perspective. The
physical properties of the compounds of the disclosure such as solubility, stability and the like are
adquate for thdiiieitiedrafarapringe A de DesstifitRarydPihelirEBsEHEICa first aspect, there is
provided DeoR§aitaiit i BE BRI HEPRGRRPRi e Rvfoe AERaTRTaEIC BT d9aR haceutically
acceptable salfts nhlperitesr it sRiEs e dpre brpd s Bedrdyadplecasrerblisaprovidbd a
pharmac&uticalasbeapinsiisd ponpirichie Bledieipuandsss dekictistrovdeahata pidteataceutically
acceptable exempieeicd of svhitdrepspié ot theawad Hiavigaitianionin heurrasent wetheeetaliove or a
composition ascuefitred alyeverfot witekipwearthishits Becinsa fothethtdibpeide thrivwesidquadeided a
compound as siefivestldiseireavalichmpesitivrrascdedndul rvoue e gsenputide ¢ofd@ment of microbial
infection. In a diftraspettptheydois Eitaideeiss nhetimddey fhgiprépaaiien théBepxyactagardine B (7-
35aminot-hepiidatritaumanmposy hexabatde) as:detnstead ondertheyoethodigeydrssing the step of
reacting Deoxyautageridisecks witierbbisslimthbralaspianarrdbespraizence of diisopropylethylamine and
benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium hexafluorophosphate (PyBOP) in DMF. 3a Brief
Description ofitinet i3rawi) gadnigeikerds bainsbeststemititiy iawraate sigasiesrof nisin and a
deoxyactagardipeRRrivalivensid gusalehous thrceasudts of B daivive trnadrkfed o sdifficile. Figure
3shows the amppenhehcampadsEconve irdalieheraladigistatisaneligure dshgavsia HPLC analysis

of the starting ynatekpiaidRrdaXaimp Reh thidHEp Rshavsssy ibdAapbabisie aftaitbreaastion for Example
1 has been copppigited. Figure 6shows a HPLC analysis after C18 Bond Elut concentration of the

compound 10of Example 1.

C. difficile infection andfor overgrowth is a common problem for patients during
35  hospitalisation. it presents a real burden to the health care system and may be life
threatening fo vulnerable patients such as elderly patients.

At the present time vancomycin is the standard treatment for serious cases of C. difficile
infection. Therefore, whilst alternative compounds for use in the treatment of C. difficife

40 would be useful, such compounds are required to have an activity approximately egual to or
better than that of vancomycin.



Figure 7shows a HPLC analysis of the compound of Example 1 after flash chromatography. Detailed
Description 15 Alkyl'in the context of the present disclosure refers to straight chain or branched chain
alkyl, for example methyl, ethyl, propyl, isopropyl, n-butyl or t-butyl. In one embodiment A has a
structure corresponding to an alkyl side chain of a natural amino 20acid containing up to 4 carbons. In
one embigstaienbipeuiddraMai 20083018 POTIGB21MO00042 difficitreodeembodiment A is a
branche@baeamlkybggwmt@c@a(wah?en-%%@tweqh@waﬁ@h@gga@a@bm@a@ach as

'CH(CHQ)%I“F eﬁ ?Hﬁ)&ﬂﬂéﬁﬂﬁﬂ%sﬁﬁgc§&9’1"§8%p'&1%§ r% %’Pu‘t&al“@%tﬂx pucture

correspon sid e C aln Or(}ﬁ natural amino 58.CL%§)OH'[8] to 4 carpo one

embodIReRR %i%"z b S PR o ane%é}wim DRI C(CH3)2.
-CI—@CI—F{@P‘I@)QQWW*-@ H@%@Mhﬂ%@'@ﬂ@h%tsu@quqi@jzdofprmﬁem(@m% vl
-CH(CH8yhpruCi42 k(OB 2npaition adytide 4O HB) 2N, ane aoipiegrAded OHRE kiEDHBIAtand B is
-CH(CH3)&rt P i /i bedimestidgmis HThuonr: earhpsimensRRdgikklosurh He@afhngiment R2 is
the L or Disgmesfarm @élﬁ@r@mﬁf?s%%'ﬁ 6@%99&1’(%8&%3\9 ﬁ%@glm%&mﬁﬁ@ D isomer form

of - C(O)? é]cﬁafglt\!we %omPQ[unc?s ina de,zmﬂna a d SRR O K%SIQ[&J&WS%%"E ed&r(%gn glanine,
cysteine, aspartic acid, giutamic acl TaI8hine, glycne, histdine, isofeucing, Yy&he, leucine,

méﬂ)i|onmegra§§5§%&ﬁ@ﬁﬁ@|Wethﬁlﬁ?§fﬂlne arginine, serine, threonine, valine, tryptophan and
tyrosine. In one embodiment R2 is an amino acid residue selected from phenylalanine, tyrosine and
alanine €@ EHEGHI3INGE)f thm@mmmmdsnwﬁardmmmsﬂeﬁhésigyn@H2CH(CH3)2 and B
is CH(%@)@@E’P&@H&\]@%SI%Q%%B%@gm‘?ﬂt Rylsride3 Mnéd%f%e%x&&t&ée%ﬁg glchas 2,3, 7,
9 or 12, jp pALGLIRL L0 A% I 90c amhodiont b isfdn AtlieLembagimentp s dor 12. In one
embodlmen pls ol 0 §?o %ﬁ ycompa ec mbinati gmbodlments
deéérlbe@%@@&ﬂ@ﬁfﬂ"ﬁd%'ﬁ%@%”&? FURFIRLRY BRSRP RO BRTERBH W individually and

explicitly recited. In one aspect the disclosure provides a compound of formula (ID: WO
2010/08204 SRE=T04E BR2OEXBO 0042 compouadp b thadisulically aace ptadiieisiity, lkyslsdite andsolvate

thereof. fremeeosedsiglithe MisalonispavaandlEagainst at least one strain of C. difficile of 1pg/m1
5o0r Iess and generally an activity against other common strains of C. difficile of 2pg/m1 or less. Some

com ds of the%sclo ure, for example the compound of formula Il, have activity of lpg/m1 or less
agé he: Eﬁﬁ?ﬁ?'@ difficile. ~ Methods of preparing compounds similar to
compounds of the present disclosure are 10 described in WO 2007/083112. The compounds of the
present thisciostsepeaty thermishrdanudddendiartagaydie &t (iaisiecetHaaplylohadmaceutically
acceptablerlbrboamigyiesnapisaitaiiosrinseaBaae elank, dydbRminddol 8kt Berdofl9. 15

Typically, a pharmaceutically acceptable salt may be readily prepared by using a desired acid or base
as a&prggrlate Th salt %%(?Ereccﬁltat d from solution ang be coII cted b filtration or md}lg

recover SPRSTERISHOF Ehe S IR oo? BRAME ‘é@‘é‘%%rﬁ%%’ﬁna ot YSIm "‘S (P& e tiSSolved in a
suitable %%ﬁle ARKEnTIIE %ﬁ%&'@ﬁB?%%%@WW%P%ﬁW the acid may be added in the same
solvent or another suitable solvent. The resulting acid addition salt may then be precipitated directly, or

by additipraahiad @spdan|ansrelipiosiuit ascdhiaaropsalbiial Aexane; aodrgelstre by filtration,
defined above for use in treatment.
30
in a fourth aspect, there is provided a compound as defined above or a composition as
defined above for use in the treatment of microbial infection.

In a fifth aspect, there is provided a method for the preparation of Deoxyactagardine B (7-

35  amino-1-heptylamide monocarboxamide) as defined above, the method comprising the step
of reacting Deoxyactagardine B with 1,7-diamincheptane in the presence of
diisopropylethylamine and benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium
hexafluorophosphate (PyBOP) in DMF.



WO 2010/082018PCT/GB2010/000042 - 6 - The skilled person will appreciate that where the
compound of formula (1) or (II) contains more than_one basic group bis salts or tris salts may also be
formed and are salts according to the present disddsure. 5Suitable addition salts are formed from
inorganic or organic acids which form non-toxic salts and examples are lactobionate, mandelate

(includingr{§) &3 vRpadal alesHRMaw g delate and (R,S)-mandelate), hydrochloride, hydrobromide,
hydroiodide, sulfate, bisulfate, nitrate, phosphate, hydrogen phosphate, glutamate, acetate,

trifluorancetate maleatrtie, mzﬂ)ate, fumatra} ,}actate, targate gitrat?, formatg, %uconat,[e, su&:cinate, ethyl
succinats 94 8thoxy-4> 188 B SHESR %’j,ﬁﬁ RVAtETBxAIaTE "BRAT0ACET A SacERAPStE PBEnDate,
glucolate, qucurinate,Ba‘{*r%V@F“é?yl sulphonates (eg methanesulphonate, ethanesulphonate,
benzendSglpadhate osipetaiibaessiliihohateandiserti faté:. Aiifadeitional or alternative example is
mesylatigikE Barmacsniivatiyeoseontaliecbasm sals iechverammepbranssalisisatitnmetal salts such
as thoseqfsadium ang patassivine alkalias BRHi BsimSAiRSHAR R HIGRSRS falcium and magnesium
and saltg il aroanic baces, naliaing galls gf.prmany seeondan angierian, aunes, sugh as
isopropy ét?ﬁlrﬁe, diethy a%‘?le, etlianolamine, finethylamine cficycﬁo exyl amine ang P |
N-methyHBHER baming 20T L2 SRR G £ 3P GIER e CHRARESRy IR PRe FAERAE fhany
orgdnic compounds cahHsamuerhplexes with solvents in which they are reacted or from which they
are precipijated or crystalizedHPhesemangipleixes atenoont) = sphyddes affeofigstample, a complex
with water is known agiahuggispnyolvates of the compounds of formula (1) or (1) 25are within the
scope of the disclosure. The salts of the compound of formula (I) or (Il) may form solvates (e.g.
hydrates) and the disclosure also includes all such solvates. The term "prodrug” as used herein means
a compdeRidNeG AeReEBtO & ted within the body, e.g. by hydrolysis in the blood, into its active form that
hadmedical effects. Pharmaceutically acceptable prodrugs are described in T. Higuchi and V. Stella,
"Prodrugsias iN theet Giedivesy t86 Systent slisslobuisd refdtet A By B ghaiosiupraSenss ciaiwaliigB. Roche,
ed., "BioggustsihiieGastistsdthidrHebResiipropnelisatyiRihansaageutical Association and Pergamon
Press, 1987; and in D. Fleisher, S. Ramon and H. Barbra "Improved oral drug delivery: solubility

limitations overcome by the use of prodrugs”, Advanced Drug Delivery Reviews (1996) 19(2) 115-130,
cach of Vi EH SFRERUBIBL AR B Ay T SR B R R L) LV R A e arrers
thatlele8sE sutABOYNE B F0rARRRESI) or (I1) in vivo when such prodrug is administered to a patient.
Prodrugs are generally prepared by modifying functional groups in a way such that the modification is
cleaved,|gigherdpyprusiaatmagipgiation or in vivo, yielding the parent compound. Prodrugs include, for
example, 40compounds of this disclosure wherein hydroxy, amine or sulthydryl groups are bonded to
any group that, when administered to a patient, cleaves to form the hydroxy, amine or sulfhydryl
groups. Thus, representative examples of prodrugs include (but are not limited to) WO
2010/082018PCT/GB2010/000042 - 7 - acetate, formate and benzoate derivatives of alcohol,
sulfhydryl and amine functional groups of the compounds of formula (1) or (ll). Further, in the case of a
carboxylic acid (-COON), esters may be employed, such as methyl esters, ethyl esters, and the like.
Esters may be active in their own right and/or be hydrolysable under in vivo conditions in the human
body. 5Suitable pharmaceutically acceptable in vivo hydrolysable ester groups include those which
break down readily in the human body to leave the parent acid or its salt. References hereinafter to a
compound according to the disclosure include both compounds of formula (1) or (II) and their
pharmaceutically acceptable salts and derivatives. 10 VVith regard to stereoisomers, the compounds
of formula (1) or (1) have more than one asymmetric carbon atom. In the general formula (1) or (ll) as
drawn, the solid wedge shaped bond indicates that the bond is above the plane of the paper. The
broken bond indicates that the bond is below the plane of the paper. 15 It will be appreciated that the
substituents in compounds of formulae (I) or (II) may also have one or more asymmetric carbon atoms.
The compounds of structure (1) or (II) may occur as individual enanfiomers or diastereomers. 20All
such isomeric forms are included within the present invention, including mixtures thereof. Separation
of diastereoisomers or cis and trans isomers may be achieved by conventional techniques, e.g. by
fractional crystallisation, chromatography or HPLC. A stereoisomeric mixture of the agent may also be
prepared from a corresponding optically pure intermediate 250r by resolution, such as by HPLC, of the
corresponding mixture using a suitable chiral support or by fractional crystallisation of the
diastereoisomeric salts formed by reaction of the corresponding mixture with a suitable optically active
acid or base, as appropriate. Compounds of formula () or (II) as described herein also extend to
tautomeric forms thereof, for example, keto/enol tautomers. 30 The compounds of formula (1) or (l1)
may be in crystalline or amorphous form. Furthermore, some of the crystalline forms of the compounds
of structure (1) or (II) may exist as polymorphs, all forms which are included in the present disclosure.
35In another aspect, the invention provides a pharmaceutical composition comprising, as active
ingredient, a compound of the invention or a pharmaceutically acceptable derivative thereof in

association with a pharmaceutically acceptable excipient, diluent and/or carrier for use in therapy, and
iNn nartictilar in the treatment of hitman or animal cirithiecte cr1iffarina from a conditinon criccentibhle tn



40 In another aspect, the invention provides a pharmaceutical composition comprising a
therapeutically effective amount of the compounds of the present disclosure and a WO
2010/082018P¥INIEHE118/000042 - 8 - pharmaceutically acceptable exgfpigrizdilgentand/or carrier
(including combinations thereof). There is further grovided by the present disclosure a process of
preparing a pharmaceutical 5composition, which process comprises mixing a compound of the

invention or anawnBsaHisellysacsaRARICHdarRlive: harens -tageing! wittcu@haymaceutically
acceptable exgipienicitesrndiorcaitig), JnesemeplndsLidhsiinvendarcmay be formulated for
administration in any convenient way 10for use in human or veterinary medicine and the disclosure
therefore incliydps YithinisSEARE PHRKNACRIHICAL LAY ROSUARPLABRIS NG AtRIMRARd Of the
invention adapied fQLiMse dp (HUBaB.AE, veterinary medlcme Such compositions may be presented for
use in a conventional manner with the aid of one or more suitable excipients, diluents and/or carriers.
Acceptable emc&géemgogﬂgﬁ{%ﬁ@%carners for therapetic use are well known in the 15pharmaceutical
art, and are described, for example, iIn Remington's Pharmaceutical Sciences, Mack Publishing Co. (A.

R. ﬁe””ag’ Eid'tnélgééc}d r%hé’ 6% P&%&”‘%C%&CI ??e‘%?a%“té?l ta@ﬁé&h rier.can %e selected
wit regapd to d(xéj roufe eag Or_ é) Ufical practice. The
pharmaceutlc lg@@on ma 2°as - or I adarion to the ﬁnent dlluent and/or carrier
any suitable blnd % Pabrlcan (s‘%‘gus ending agent(s) coating agent(s) solubilising agent(s).

Preservatlve§ stabilisers, dy ?i/ even flavourlng ggents may be provided in the pharmaceutical
composition. E g?r?ﬁﬂggté\f f)r Fvélé ?ngludse 3 r??zbenzoate sorbic acid and esters of
p-hydroxybenzoic acid. Antioxidants and suspending agents may be also 25used. For some
embodlrﬁytrﬁgntén 18 SRR S0Pesent disclosure may also be used in combination with a
cyclodextrin. Cyclodextrins are known to form inclusion and non-inclusion complexes with drug
molecules. F&ﬁ?ﬁtﬁﬁ‘ﬁ’%’]’ﬁeﬂmﬁg 'E%Iodextrln complex may modify the 30solubility, dissolution rate,
bioavailability and/or stability property of a drug molecule. Drug- cyclodextrin complexes are generally
useful for moﬁ%ﬁﬁ’@%ﬁﬂ‘s%r‘ﬁ)‘%n?ﬁ%ﬁ%?ﬁfﬁ%&ﬁ@ AN REERTAR/ MG Wirect complexation with
the drug’he ERIBHBRHIR ISRPLEUREPRY ek HENF e :e. g. ai a carrier, diluent or solubiliser.
Alpha-, beta- and gammacyclodextrins are most commonly used and suitable examples are described
in WO 3591/11 aeempgdimeay() 5138 amine/acr gesihs ractyh ocoainnieneisienthasgisttosure may be
milled using lasevwaiiamlirry protedineynsughcis wetidniliisgaecbbtaising. fruditgergiitonippropriate for
tablet formatistrapainfo retier otamitatigitinsess P dlpelividodifsamoyentaudateypsmgarations of the
compoufés of the invention may 40be prepared by processes known in the art, for example see
International Ratergropiicati 6 e VDGR GLB6 SinithKiine Beeghantk. W@ine and

2010/08201 88phkGil3 201DQYCBYRAKHS - The routes for administration (delivery) include, but are not
limited to, one or more of: oral (e. g. as a dry powder/ free flowing particulate formulation, tablet,
capsule, or agrancingsiatdet Soiutibn. or suspension) rectal, buccal, and sublingual. The compounds of
the disclesure are particularly useful for oral delivery. S In some instances it may be possible to deliver

the compoungsoaé Hapedisatostigtibyaitppiens BmasH,(Larg.zas awasal spray or aerosol for
inhalation) nasal parenteral (e.g. by an injectable form) gastrointestinal intraspinal intraperitoneal,

intravaginal, JBQrmmeerelarqvemmalahbmmmbml4§maaﬂmﬁnmeth@lmlez(mcludmg intravitreal
or intracagneral), or transdermal route. There may be different composition/formulation requirements

depending onhe-QitissentAE el Yosiestems By way of example, the pharmaceutical composition of
the present 15 disclosure may be formulated to be delivered using a mini-pump or by a mucosal route,

for example, ag:# HARRlAPEAM AR BRRIALINORIS A HRMRIBRIR SR IR pRIgNterally in which
the compositigigcisskarmatdiatag ibyaamndnjestaptedamaidowsemaiyubyy 466 exmoap|acidyintravenous,
intramusgular or subcutaneous route. Alternatively, the formulation may be designed to be delivered
by both routes, cHe Y¥hrihaRRERRIREUNR PhasmateubcaEReaesitions can be administered by
inhalation, in the form of a suppository or pessary, topically in the form of a lotion, solution, cream,
ointment or dusting powder, by use of a skin patch, orally in the form of tablets containing excipients
such as starch or lactose, or in capsules or ovules either alone or in admixture 25with excipients, or in
the form of elixirs, solutions or suspensions containing flavouring or colouring agents, or they can be
injected parenterally, for example intravenously, intramuscularly or subcutaneously. For parenteral
administration, the compositions may be best used in the form of a sterile aqueous solution which may
contain other substances, for



example enough salts or monosaccharides to make the solution isotonic with blood. For 30buccal or
sublingual administration the compositions may be administered in the form of tablets or lozenges
which can be WPAUEEER #H a conventional manner. It is to be understooBEHEBAGHAMHthe compounds
need be administered by the same route. Likewisé&; if the composition comprises more than one active
component, then those components may be administered by different routes. 35 The compositions of
the disclosure include those iR g.éorm especially formulated for parenteral, oral, buccal, rectal, topical,
implant, ophthalmic, nasal ni-ur' use. In one aspect of the invention, the agents are
delivered orally, hend&, t a§en is Iy gform that is suitable for oral delivery. 40 If a compound of the
present disclosure is admin te?énterally, then examples of such administration include one or

more of: intravenously, iaa 18R ntraperitoneally, WO 2010/082018PCT/GB2010/000042 - 10 -
intrathecally, intraventricularl;?, inffaurethrally, intrasternally, intracranially, intramuscularly or
subcutaneously administering thé agent, and/or by using infusion techniques. The compounds of the
invention can be administered®e. §. orally or topically) in the form of 5Stablets, capsules, ovules elixirs,

solutions or suspensions, Wi ay contaip flavouring or colouring agents, for immediate-, delayed-, -
modified-, sustained-, pjﬂczﬁ-”’br eaere%?oplications. The compounds of the invention may
also be presented for humy

vetegim wse im orm suitable for oral or buccal administration, for
example in the form of solytigins m\e/lﬁ‘;ﬁ:ps, mouth washes or suspensions, or a dry powder for
constitution with water or other wtabu%\a/?uclp before use,eptionally with flavouring and colouring
agents. Solid compositions such a/s\fpbl Z,r[ca sulés, lozenges, pastilles, pills, boluses, powder,

pastes, granules, bullets or premix preparafis S mayalsd be used. Solid and liquid compositions for
15 oral use may be preparegd according to Ay dsw kgown in the art. Such compositions may also

contain one or more pharmaceutically acce rers-andexeiientsMihich may be in solid or

liquid form. The tablets may contain excipients stich s rhicrocrystalline cellulosg,l,, lactose, sodium

20citrate, calgun catenaiEapalclimiaanale e sl igophosphate and diycine, mannitol,

pregelatinised starch, corn starch, potato starch, disintegrants such as sodium starch glycollate,

croscarmeloss, SRSl S SRIBN, CARIEK iiaag?sgt %‘ﬂ%%{%ﬁ‘e‘é[l,ﬁg.%@9,%{5{]9;(}&%9%

C

polyvinyipyrraiddie hudtpronvimetyeelfase AREMG), hvgrdproyicelllose HPO). sucrose.
gelatin ant agafls 25 RUOTUNAN, oicaling sheils SUch o5 adnesi sieaiate, paric acid
glyceryl beheRalE AN LAl ?nOaSY Be incruged. otk CampOSItons of a similar fype may also be
employed as HI¥P Th'GHARASH PBKAC SIS O%ybropy! methylcellulose) capsules. Preferred
excipients in this regard include microcrystalline cellulose, | cﬁtose, calcium carbonate, calcium
sulphate, dibz%?g‘%daslﬁ&ﬁgﬁéﬁ%ﬁﬂ&?@“gﬂ%‘?ﬁ?ﬁﬁfgmﬁ% éilgiinf’s%rgsg% C¥/ €8 ®Rarch, potato starch or
high molé%ulﬁeWEP&ﬁf%W (N Zﬁycols. For agueous suspensions and/or elixirs, the agent may be
combined with various sweetening or flavouring agents, colouring matter or dyes, with 35emulsifying
and/or suspenBif§HERMHS HBS AT AR LB PARRIRS fthalfoR i’frﬁ‘ﬁ%él‘éen@'&%ﬁ%?nd glycerin, and
combinationsah® rEBF esgpislswsRHe e tPiRT A SN auicl PRERTEAMREPR HiBne or as blend with
selected fillergsfireralisintitivedf d 11§uid, each comprising one or more compounds of formula (1) or
40(Il) and>a carrier. Where the capsule is filled with a powder the compounds of formula (1) or (Il)
and/or the camyeicthay Bearfitesitisain rasniake w0t Mol fgdeatiivarienafmtPansis srofsiiade particle size.
WO 2010/0820 3P CGIFAES 2000088 0T R satimaCeipsiietad T sek/igk erse oRsaly¥ coated, for
example with fitsation enteaidre oxetmeran e avaseratiisefibel whegll & exeatviet DECBRPSNIC The tablet or
capsule, as afspropridtesntmdisoreddnieitbecitend foy exanipicimatiothl serh EOBRBAGIT(r) film
availablezfronmeiRidheradhasmize BPdsy i drs savis shhadw rctirr olltabidisdedotidheireshingastrointestinal
tract. The filmscaredaion adstenas toartibsn repipliatae tistighvalsy BHDIRA G T8} EolkOlianimehlkyl
methacylate ceptibamepg)atireasranianic adngliapolymivesisuch as EUDRAGIT(r) L (methacrylic acid
copolymers) and EUDRAGIT S. 10 Permeable acrylic polymers such as EUDRAGIT(r) RL (amino
methacrylate copolymer) and EUDRAGIT(r) RS are also available. These coating formulations may
be prepared as an aqueous dispersion including optional ingredients such as talc, silicone antifoam
emulsion, polyethylene glycol. Alternatively the 15coating formulation may be prepared as an organic
polymer solution. Alternatively, tablets may be coated using OPADRY(r) (Surelease0) coating
systems, available from Colorcon. Aqueous systems generally comprise up to 15% w/w of




OPADRY(r). Organic solvent systems generally comprise up to 5% w/w of OPADRY(r). 20 The
coatings may be prepared by known techniques, for example by; 1. weighing the required quantity of
OPADRY(r) fil¥PG8i#fgos§stem, 2. weighing the required quantity of wab&T§iEatheptstivent(s) into a
mixing vessel, 3. with a mixing propeller in the ceftre of the vessel and as close to the bottom of the
vessel as possible, stirring the solvents to form a vortex without drawing air into the liquid, 254.
steadily and quicidy-aqdinsh ke {pRAJRE Yi{s) yaanoes tartbauledesmave g bgpemandlotation on the
liquid surfacemd®s iR easHagidhvsHHELaRaR divsatdan s aiaindbharvartesa il sespdrgd, and 6. after
all the powdey, ingesslisntshrvadeen added, reducing the mixer speed and continuing mixing for
approximately 45 minutes. 30 Coatings can be applied by known techniques, using tablet coating

machlnesﬁ T%&Qt‘;@‘&ﬁﬁ%@ﬁéf@aﬁ?@ﬁﬂﬂgﬁm'ﬁgréérﬂ?&%@gbﬁd@JHE&%S%@J%?P%&WQE@ES such as 10 to
30 microns, mre,speRficAlkABrAD iGHRR HRRERAGIRY ERHIRHALIRSIRshiar ternatively, the
tablet or a Caméﬁ«s%mmﬂmm 3¢ g Qﬁ@d@%”?&E&@@%dl%t@B@!@fﬁQ%@a{éPMC capsule
such as Cap%%ggdp d0H 5% {%t&, ﬁé&%@a‘t@euﬂfu&%%é{ m&@&g@ l@]aq,ﬂ(&r:;flguratlon which
when adminigt qa%tagtksnﬁyge %t%%m;lg S QB LiDe.6 Séﬂgéfhtﬁcﬁ. tnahlsgcs thereby
prowdlng a Slml|% noa% tgﬁn nt%)g?g ? an ]& ncg,%qa [ggg}o gh|§ %%Jrle provrlldes a solid dose
formulatlon of a com m re rmulation has an enteric
coating. Wogﬁﬂ 76%?%@ ré?/(} o esu; ona an [Se?(i: V\{ngnes%na mg%lt% sure provides a solid
dose formuIaPon C mﬁ’rlsm a Srotecn‘lve apsu e as outer ayer "or exampfe as a tablet in a capsule
or a capsule na Bapsu €. l1%1e enteric coating may provide an improved stability profile over uncoated
formulations. The com Fnds of the disclosure m 12y also be admlnlsteredri) %t in veterlnary medicine

in 5the fdtm opwgrwqc?ﬂ%?é%%‘ﬁ?u%%eabf séesc’%fuff’ocﬁ“ R A AL L SR @ e ingredient
together with Boﬁﬁgrﬁﬁ%@ﬁ‘gaﬁﬂ}aéﬁggb?éﬁg%g? ﬁge%? Uioraeh a?ﬁgs@o%%%%%gngf the invention may
also, for exarMBRNSBETSI Sfit A dep BRiESadud! Sa'tsc‘gr’i’féﬁﬁm BN S pository bases
for use in hurfBRSr %&?ﬁ&?&?ﬁﬂ%ﬂ%%‘?‘%&me 3’??@“@@ RTRMG divETSHal pessary bases.
The compourfT6EIRNINSERRRSIso be used in combination with other therapeutic agents. The
disclosur® thus: provides, in a further aspect, a combination comprising a compound of formula (1) or
(I1) or a pharmassHitiat i e eheinieaaisrPaTiAint il eRiTtegEthal Ta AN AREP RS apeutic agent.
The combinafihftiagorspliees ey mbitidiRPoTraeehpSiaTMeIddbIuUREE(1) or (11) and an
antibiotic, sudtieaigiadcy MYRRTZFhd ReBARIFSPS AW Hes\iakaess A GRIMIAtion or simply
packaged togeepaittestasptdfonnataiond 2o Shivakantibe somsstfcfRIMISIVERAR0 When a
compouribl ofateevihisclestnere pidhstisrieareutiaisiiaeidop tabodrd Rideverhereoflisngged in combination
with a secondativeselprieric-agentaethasdifaitistioheesisnincisen s sucitedirtadose of each compound
may differ frofih¢hermitredribicaeorep darsh ivazoed edoneund ppidpsatevdosewithitl hehesidily appreciated
by those skilled ibythaimitsitt indllebeoap prcta tetivifatnieicmonaticd aftot fthanthofulivelidisclosure
required for useentdbatrodngsate vasyrinethir2btHgushtand bidtedactitdiniars behnydrBelfesivand the age and
the condition &fsthapattran thevllihe. Sitmpadely S¢rtbe Ellgere BoR@hehedattBndaasipleysician or
veterinarian. Thei@smpaiytisighthenerese tahisstesint AsayiltorexantplodomuBeadsiavstministration
with other active ingrediends SURINss ealtic@sivrotdyrasdapardpgaiaivag: Sblestgmbinations referred to
above may canwmeiienshedeny epeRrtesk ienprseulythevairaiairagaiaiverp ceutiaal fossutagion and thus
pharmaceuticedsasn uirtionaGenigs ivigharaeinbieatigneasdledined above together with a
pharmacgutically acceptable carrier or excipient comprise a further aspect of the disclosure. The
individual COMPRANARISOEFUERAHTOHIAIRN MY the REIKISIeHRR RN IsRaUenbAlly AT
simultaneously,inseRalate et ceRhnaHiRbaiRacetisabRalagTuagaRsY dpscaByenient route.
VVhen adminjsifafinpis&eAxeRiRk fithehIBe-compLRshptiie distariueitetihg segrnd therapeutic
agent may beadminisiered Uizl WYhR %{@Q%@ﬁ%@ﬁ%!ﬁ POslgORRNS. the Sampination may be
administgged &mﬂum@ﬁﬁémeéu% &8h RDAERASRHECR L ARGARRASIHOBre Wided to
2010/082018B¢ L1320 100004 e d S YUERA P BIRINR A B hGns e igramiation it will be
appreciated gty NS BOMRAN et AMBhDE LA @s%?gr&am%gmge%m £860: Qifes apd the other

components of the formulation. When formulated separately they may be provided in any convenient
formulation, conveniently in such manner as are known for such compounds in the art. 5 The
compositions may contain from 0.01-99% of the active material. For topical administration, for
example, the composition will generally contain from 0.01-10%, more preferably 0.01-1 % of the active
material.

mD_




10Typically, a physician will determine the actual dosage which will be most suitable for an individual
subject. The specific dose level and frequency of dosage for any particular individual may be varied
and will deperiduppatitdzdriety of factors including the activity of the spekificcagmpdiitvd employed, the
metabolic stability and length of action of that confpound, the age, body weight, general health, sex,
diet, mode and time of administration, rate of 15excretion, drug combination, the severity of the

particular congditian, seidhainsividualidnasiaonaithesanyimiay o andnaaieiaragainistration to
humans, the gaily desaagiieyelRLIne) JgetraLDR iRedngierar divisest dagesdum)systemic
administratiog.fhe dallyHoss.as-enmaxssbicy adul 2Rhuoas trealnnet wilbrapggdiom 2-100mg/kg
body weight, m&th&é SRoEHILk B RIgAL W DIRR RN DeoREBINSTaIe duinsh tRd). daily doses, for
example zdepeading, e LA 9&&9&1&@%%@3@9&9&% conAilionoh iR PAISEHMhen the
composition gomplises dasans.Unis-Aach Y8 IbwllReiihlyeantalaL 00mg to 1g of active ingredient.
The duration o?treatment WI|| be dictated by the rate of response rather than by arbitrary numbers of
days. 25In o eﬁmbod? ﬁs%msmm@% 1% AL L ;hcaué%békh%mﬁ durfls 9 10, 11,12,

13,14,15,1 { or more d N one aspect, t g gﬁ}&e prowdes use of a
n Yisal ts ard
compound ofoformua( ) oﬂ‘ Iﬂ‘ln t%{a?a?orgfa or exa acfgp rtrsea%r%ent of microbial infections such as C.

difficile infectj {on, Ir in g%rtlcuéagDBOglgrrléQea asssoc g}gormme gv%nme or Fnore microbial infections
described hereln QBT HY ellver ? or none aspect there is

provided usea(ﬂ’ﬁ s Sﬁﬁd 0 ?ag °0 ?{\“Fa EEE(% af rawn e Sgl IS (In-an aﬁhmtal subject). 35
In one aspecPhe LRSS TRy Bt P8%ﬁl3 e‘ PaTe empic grhé%kn rg i 'rgac{erla?overgrowth
syndrome. OVEBIEW @%3?8%@?@6@)”@88&5 when the normally low bacterial colonization in the
upper Gltract and/or lower intestines significantly increases. 40In one asPect there is provided use of
a compound bibRnaRR"eAasEd Wf&ﬁﬁ‘?ﬁ%ﬁﬁ?/l‘ﬁff?&?@%‘ﬁﬂ%ﬁ?’@?lﬁ?a(fﬁf’éﬁﬁﬁ'&% 8'|5ﬁ§'§"§rrltable bowel
syndrome). FOeSh BREFPBTHIASARY B84 Htibiotics in the treatment of IBS, see Rifaximin Treatment
for Symptoms of Irritable Bowel WO 2010/082018PCT/GB2010/000042 - 14 - Syndrome. Andrea L.
Fumi and Kafffereamausiies! it Abrs Gt PRRRTECt a4 2besstiomas s #rEREfiBodiment a
compour@ of AbeRe EYTeds Hlﬁ"%@ﬂﬂ‘#ﬂﬂ@ﬁé’ﬁﬁﬁ%b’f‘!ﬁ&%‘?&ti%@E@Ilﬂ%“fﬁ%ﬂ?ﬁf‘?@fprophylactlc
treatment to prevent recurrence thereof. The compounds may be particularly suitable for the treatment
of steroid refroenamfieNcs fiaMeeosIReSUSRNG TANTHETSIE FoRI-Pe REiRPY) BHCORAAYO®itis treated with
cortic,osteroitishninesridabolecinerlcvrialisgion: dremstegepdy ) Hiliref, ReravisanrEs, P. Alex, M
Centola, BM®@ssstrd thetegenb 208560 E02 GAencoreprsapoiine ey evenn@igEidsere may be
particulazhy usefylrisoldieg, teamay datiRehit cscdesesbed mhoidhestgrn putaiesofahe present
disclosure maysiperempldpetibaal trestatisatine nf ©f Hiastaemsamdlosalts fnahed b ierdion efdirect there is
provided a companneing fosmaud avih osufiaptfordivelnemtiviactdive whe, psediwapriatat for the for treatment of
microbial infectionsusdehf &sntidifficile) nddetiobeihpaitieistoextiad hdadcasss doratdicktbdrewith. 20In one
aspect there mrsawdedkadeaethadiahéreatment comprising the step of administering a therapeutically
effectivesamount of a compound of formula (I) or (II) or a pharmaceutical composition containing the
same to a patieatghiparas@r primal)isr neethihereefydanexamnpiefnsihetreatiment o,
aninfection/illggse erulizeremimsslesaibraheseinddnihriaoptexsafithisyspeciication "comprising” isto
be interpretegggminsHs dingrmé SNeRers maliibe inveptiesreaspEsiag certain elements are also intended
to extend to alternative embodiments "consisting” or "consisting essentially” of the relevant elements.
EXAMPLES 30 J5%@8BBekt, the invention provides a pharmaceutical composition comprising, as

active ingredient, a compound of the invention or a pharmaceutically acceptable derivative

thereof in association with a pharmaceutically acceptable excipient, diluent and/or carrier for

use in therapy, and in particular, in the treatment of human or animal subjects suffering from

a condition susceptible to amelioration by an antimicrobial compound.

40
in another aspect, the invention provides a pharmaceutical composition comprising a
therapeutically effective amount of the compounds of the present disclosure and a



Deoxyactagardine B (7-amino-1-heptylamide monocarboxamide) Deoxyactagardine B (2.59),
1,7-diaminoheptane (0.52g) and diisopropylethylamine (0.44m1) were dissolved in dry
dimethylformafffif&(14#H). A solution of benzotriazole-1-yl-m-tris- 35 pyfrbiehAEHHEEBhonium
hexafluorophosphate (PyBOP) (1.04g) in dry diméthylformamide (5m1) was added portionwise over
2h. The reaction was followed by analytical HPLC (See Table 1) and PyBOP was added until the
starting mategigl-haskhraly seRstumeekipignt asdrabshil) caMe GRLAIINSAMMRGRGB2010/000042 - 15 -
Table 1: AnalyticahHPLC conditions for the separation of !antibiotic (e.g. actaganiine, actagardine B, or
deoxy-actagardine 13) and diaminoalkane derivatised products. Column:Zorbax 5u. C18(2) 150 x 4.6

mm 5 MobileRbaseiRl Hroheeiapitleinal mibaptassibursphosanate BuHemnaktdiMobile Phase
B:65% AgetogitrEdfisr Wi & &H@sé%bmy@a@%mm% RotfSSuRkLr ik FlQWEAte: lnl/min Gradient:Time O

min100% AOYAE Time,10,min0dh A 00568 LAeTIRG L LB NANeAHIALE BTl kbA-auN 100% A0% B
Cycle time 1 mgwe]\@jgﬁ}égpa}{%%grép pi Detection:210 nm 15 The crude reaction mixture was poured

into 30% aqueous methanol and the resulting solution was loaded on to a Varian Bond Elut C18

column (309) Jehc%eép.cgwfag. i JKabEsL %am@mvaum@pa@n@m £036uri1,:90% aqueous
methanoll wi most e es m%;[g lgl glut dqgelg stggsz %q&ﬂﬁ@w%@t ¢column
chromatograp%a/ on Hc ¢ a}a e u Srtni gg@i@rp‘\r’%@gg a]cg §§éf&)fog% e material of

t an
>90% purity b'}/ ﬂe\‘} Ao nm qure %dQ % rgg%s gac ound 992.91. The

man rve cme. ch coml os o
product was ana é)‘f?c I’OSCO §g?\/|exm # acgztonltrlle water in a ratio

dpy TIENY
7:3). A kﬁ?t“"f a”’é?c‘i” A% ‘t‘< S Adior CHTerS. Dle 1. PEAK
2 ppEZ‘K RIRTOP pients cjeenis ot %’59133 f@??@ i a7 oo ﬁs‘f o e

arrnaceutical art, and are described, for example, in Remmg on's Pharmaceutical
Sc:ences. Mack Publishing Co. {A. R. Gennaro edit. 1985). The chaice of pharmaceutical
excipient, diluent and/or carrier can be selected with regard to the intended route of
administration and standard pharmaceutical practice. The pharmaceutical compaositions may
comprise as - or in addition to - the excipient, diluent and/or carrier any suitable binder(s},
20 lubricani(s), suspending agent(s), coating agent(s}, solubilising agent(s).

ied

Preservatives, stabilisers, dyes and even flavouring agents may be provided in the

pharmaceutical composition. Examples of preservatives include sodium benzoate, sorbic

acid and esters of p-hydroxybenzoic acid. Antioxidants and suspending agents may be also
25 used.

For some embodiments, the agents of the present disclosure may also be used in
combination with & cyclodextrin. Cyclodextrins are known to form inclusion and non-inclusion
complexes with drug molecules. Formation of a drug-cyclodextrin complex may modify the

30  solubilily, dissolution rate, bioavailability and/or stability property of a drug molecuie. Drug-
cyclodextrin complexes are generally useful for most dosage forms and administration
routes. As an alternative to direct complexation with the drug the cyclodextrin may be used
as an auxiliary additive, €. g. as a carrier, diluent or solubiliser. Alpha-, beta- and gamma-
cyclodextrins are most commonly used and suitable examples are described in WO

35 9111172, WO 94/02518 and WO 98/55148.

The compounds of the disciosure may be milied using known milling procedures such as wet
milling to obtain a particle size appropriate for tablet formation and for other formulation
types. Finely divided (nanoparticulate) preparations of the compounds of the invention may

40  be prepared by processes known in the art, for example see International Patent Application
No. WO 02/00198 (SmithKline Beecham).
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The routes for administration {delivery) include, but are not limited {o, one or more of; oral (e.
g. as a dry powder/ free flowing particulate formulation, tablet, capsule, or as an ingestable
solution or suspension) recial, buccal, and sublingual. The compounds of the disclosure are
particularly useful for oral delivery.

In some instances it may be possible o deliver the compounds of the disclosure by a topical,
mucosal {e. g. as a nasal spray or aerosol for inhalation), nasat, parenteral {e. g. by an
injectable form), gastrointestinal, intraspinal, intraperitoneal, intramuscular, intravenous,
intrauterine, intraccular, intradermal, infracranial, intratracheal, intravaginal,

10 intracerebroventricular, intracerebral, subcutaneous, ophthalmic (including intravitreal or
intracameral), or {ransdermal route.

There may be different compositionfformulation requirements depending on the different
delivery systems. By way of example, the pharmaceutical composition of the present

15  disclosure may be formulated to be delivered using a mini-pump or by a mucosal route, for
example, as a nasal spray or aerosol for inhalation or ingestable solution, or parenterally in
which the composition is formutated by an injectable form, for delivery by, for example, an
infravenous, intramuscular or subcutaneous route. Alternatively, the formuiation may be
designed to be delivered by both routes.

20
Where appropriate, the pharmaceutical compositions can be administered by inhalation, in
the form of a suppository or pessary, topically in the form of a lotion, solution, cream,
ointment or dusting powder, by use of a skin paich, orally in the form of tablets containing
excipients such as starch or iactose, or in capsules or ovules either alone or in admixture

25  with excipients, or in the form of elixirs, solutions or suspensions containing flavouring or
colouring agents, or they can be injected parenterally, for example intravenously,
intramuscularly or subcutaneously. For parenteral administration, the compositions may be
best used in the form of a sterile aqueous solution which may contain other substances, for
example enough salts or monosaccharides to make the solution isotonic with blood. For

30  buccal or sublingual administration the compositions may be administered in the form of
tablets or lazenges which can be formulated in a conventional manner.
It is to be understood that not all of the compounds need be adminisiered by the same route.
Likewise, if the composition comprises more than one active component, then those
components may be administered by different routes.

35
The compaositions of the disclosure inciude those in a form especially formulated for
parenteral, oral, buccal, rectal, topical, impiant, ophthalmic, nasal or genito-urinary use. ln
one aspect of the invention, the agents are delivered orally, hence, the agent is in a form that
is suitable for oral delivery.

a0

If a compound of the present disclosure is acgministered parenterally, then examples of such
administration include one or more of: intravenously, intraarterially, intraperitoneally,
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intrathecally, intraventricularly, intraurethrally, intrasternally, intracranially, intramuscularly or
subcutaneously administering the agent, and/or by using infusion techniques.

The compounds of the invention can be administered (e. g. orally or topically} in the form of

5 tablets, capsules, ovules, elixirs, solutions or suspensions, which may contain flavouring or
colouring agents, for immediate-, defayed-, modified-, sustained-, putsed- or controiled-
release applicafions.

The compounds of the invention may also be presented for human or veterinary use in a

16 form suitable for oral or buccal administration, for example in the form of solutions, gels,
syrups, mouth washes or suspensions, or a dry powder for constitution with water or other
suitable vehicle before use, optionally with flavouring and colouring agents. Soiid
compositions such as iablels, capsules, lozenges, pastilles, pills, boluses, powder, pastes,
granules, bullets or premix preparations may also be used. Solid and liquid compositions for

15  oral use may be prepared according to methods well known in the art. Such compositions
may also contain one or more pharmaceutiically acceptable carriers and excipients which
may be in sclid or liguid form.

The tablets may contain excipients such as microcrystzliine cellulose, laciose, sodium

20 cifrate, calcium carbonate, calcium sulphate, dibasic calcium phosphate and glycine,
mannitol, pregelatinised starch, corn starch, potato starch, disintegrants such as sodium
starch glycollate, croscarmeliose sodium and certain compiex silicates, and granulation
hinders such as polyvinylpyrrolidone, hydroxypropylmethylceliulose (HPMC),
hydroxypropylceliilose (HPC), sucrose, gelatin and acacia.

25
Additionally, lubricating agents such as magnesium stearate, stearic acid, glycery! behenate
and talc may be included.

Solid compositions of a similar type may also be employed as fillers in gelatin or HPMC

30 (hydroxypropyl methyiceliulose) capsules. Preferred excipients in this regard include
microcrystaliine cellulose, lactose, calcium carbonate, caicium sulphate, dibasic calcium
phosphate and, mannitol, pregelatinised starch, com starch, potato starch or high molecular
weight polyethylene glycols. For aqueous suspensions and/for elixirs, the agent may be
combined with various sweetening or flavouring agents, colouring matter or dyes, with

35  emulsifying and/or suspending agents and with diluents such as water, ethanol, propylene
glycol and glycerin, and combinations thereof.

Capsuies, may be filled with a powder (of medicament alone or as blend with selected
filter(s)) or alternatively a liguid, each comprising one or more compounds of formula (1) or

40 (I} and a carrier. Where the capsule is filled with 2 powder the compounds of formula (1) or
(1Y and/or the carrier may be milied or micronised to provide material with an appropriate
particle size.
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Compounds of the disclosure may be coated, for example with as an enteric coating when
adminisiered orally as a fablet or capsule. The tablet or capsuie, as appropriate, may, for
example be coated by a thin film such as a EUDRAGIT® film available from Rohm Pharma
Polymers, which aliows controiled dissolution in the gastrointestinal tract. The films are
availabie as cationic polymers such as EUDRAGIT® E 100 {aminoalky! methacylate
copolymers) of as anionic acrylic polymers such as EUDRAGIT® L (methacrylic acid
copolymers) and EUDRAGIT S,

Permeable acrylic polymers such as EUDRAGIT® RL (amino methacrylate copolymer) and
EUDRAGIT® RS are also available.

These coating formulations may be prepared as an aqueocus dispersion including optional
ingredients such as talc, silicone antifoarm emulsion, polyethylene glycol. Alternatively the
coating formulation may be prepared as an organic polymer solution.

Aliernatively, tablets may be coated using OPADRY® (Surelease®) coating systems,
available from Colorcon. Aqueous systems generaily comprise up to 15% wiw of
OPADRY®. Organic solvent systems generally comprise up o 5% wiw of OPADRY®.

The coatings may be prepared by known techniques, for example by,

1. weighing the required quantity of OPADRY® film coating system,

2. weighing the required quantity of water or other solveni(s) intoc a mixing vessel,

3. with a midng propelier in the centre of the vessel and as close to the bottom of the vessel
as possible, stirring the solvents to form a voriex without drawing air into the liquid,

4. steadily and gquickly adding the OPADRY® powder to the vortex, avoiding powder flotation
on the liguid surface,

5. increasing the stirrer speed in order to maintain the vortex, if required, and

6. after all the powder ingredients have been added, reducing the mixer speed and
continuing mixing for approximately 45 minutes.

Coatings can be applied by known techniques, using tablet coating machines.

The thickness of the coating applied is generally in the range 5 to 35 microns such as 10 to
30 microns, more specifically 10 or 20 microns, depending on the required effect.
Alternatively, the tablet or a capsule, as appropriate, may be filled into another capsule
{preferably a HPMC capsule such as Capsugel®) to provide either a tablet in capsule or
capsule in capsule configuration, which when administered to a patient vields controiled
dissolution in the gastrointestinal tract thereby providing a simitar effect to an enteric coating.
Thus in one aspect the disclosure provides a solid dose formulation of a compound of
formula (I} or (Il) for example where the formulation has an enteric coating.
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in ancther aspect the disclosure provides a solid dose formulation comprising a protective

capsule as outer layer, for example as a tablet in a capsule or a capsule in a capsule. The

enteric coating may provide an improved stability profile over uncoated formulations.

The compounds of the disclosure may also be administered orally in veterinary medicine in
5 the form of z liquid drench such as a solution, suspension or dispersion of the active

ingredient together with a pharmaceutically acceptable carrier or excipient.

The compounds of the invention may alse, for example, be formuiated as suppositories e.g.
containing conventional suppository bases for use in human or veterinary medicine or as
10 pessaries e.g. containing conventional pessary bases.

The compounds of the disclosure may also be used in combination with other therapeutic
agents. The disclosure thus provides, in a further aspect, a combination comprising a
compound of formuia {}) or (Il) or a pharmaceutically acceptabie darivative thereof together

15  with a further therapeutic agent. The combination may, for example be a combination of a
compound of formula (1) or {il) and an antibiotic, such as vancomycin. The combination may
be provided as a co-formulation or simply packaged together as separate formulations, for
simultaneous or sequentiai delivery.

20  When a compound of the disclosure or a pharmaceuticaily acceptable derivative thereof is
used in combination with a second therapeutic agent active against the same disease state
the dose of each compound may differ from that when the compound is used alone.
Appropriate doses will be readily appreciated by those skilled in the art. It will be appreciated
that the amount of a compound of the disclosure required for use in treatment will vary with

25  the nature of the condition being treated and the age and the conditicn of the patient and will
be ultimately at the discretion of the attendant physician or veterinarian. The compounds of
the present disclosure may for example be used for administration with other active
ingredients such as corticosteroids, as appropriate.

30 The combinations referred to above may conveniently be presented for use in the form of a
pharmaceutical formulation and thus pharmaceutical formulations comprising a combination
as defined above together with a pharmaceutically acceptable carrier or excipient comprise a
further aspect of the disclosure. The individual compoenents of such combinations may be
administered either sequentially or simuitaneously in separate or combined pharmaceutical
35 formuiations by any convenient route,

When administration is sequential, either the compound of the disclosure or the second
therapeutic agent may be administered first. When administration is simuitaneous, the
combination may be administered either in the same or different pharmaceutical

40  composition.



51.5046 90 1.2242 45 47.0088 91 1.0588 46 44.8668 92 0.8934 Example 2. Preparation of the
methanesulfonate salt of the compound of Example 1. For the purpose of obtaining solutions suitable
for oral or intraV@AGEE%Hing, the methanesulfonate salt of the compouRETBFEX AP was found to
be suitable. WO 2010/082018PCT/G112010/000842 - 17 - The compound of Example 1 was
suspended in water and an excess of methanesulfonic acid was added to give a clear solution. Excess

methanesulfopigAGIRMRS remoyask Rt iRaming thessalpiesanitha: BertbiiMdeddicalunn that had
been conditiqpegaecordingdaindhAeanUIRetUrRITS BREUSSIRRSWashingdhsuabAMN thoroughly with
water and elying, mm&@%@mlm? saltvishmethaogl- Sheselyepkwassemoved by evaporation
leaving the mahanesyiouale salhas:a WiRRewdGE, Cogﬁgmmggﬁulfonate salt of the compound
of Exam@e 1 was soluble at approximately 1020mq/rill in water. Example 3 (Alternative route for
preparation O'F % oléﬂ ngfn@(yacm%ﬁ] ;I%IP 89@@9@%@@&%@:@!%&1 For topical

(7-(t-butoxycgrbo atm.k Q0% .Ev'agug g&%mr@ea@myd&hﬂa%Yééﬂ?o%@w/e%mploymg the

process descr roctﬂrq ample. %[om Deoxyactagardine B and
7-(t- butoxycar oeﬁya/ mido)- ioamlnoheptane 5% (M+2H)+2 1043, found 1044.11. The

tbutoxycarb ate was drolys trea wit 4Na ous,h drochl Cld for 3h at room
tempera%ure H %bgma'}/ﬁ dqufmm f f& “E i e oot sl cr qﬁJt as described for

Example Ito ﬁ)’}c(j)"\’/'fjd’e e J?ﬁe enf) ec'ﬁ: 50 un (%%ggg] o Carr&l?o re prepared by
SR L AL A ?e {5l LT o i

(2-amino-1-e RS IR RREHELRI: ?(%lrir?ed@ft@\t?gl g)tiaé’ grgdj f're3ﬁ1h egcti%{‘c a ‘ra‘?ﬁ an
1,2-ethylenedMERIRePRH K9P ERE FSRIL SH 4ok BRI AR P EY gf“éﬁ‘% 41d 96%. Mass calc
(M+2H)+12 958G ORERIA P B AgHRHIA °§‘?§°§nﬁ%'f B iEmide
monocarboxaiHiefé93% §E8¥repared from deoxyactagardine and 1,3-diaminopropane employing the
process described above for Example 1. Yield 87%. Mass calc (M+2H)+2 965, found 965.04 WO
2010/082018FRCTASABS GHSIEEhAMNEalien g SIS B8 SRIAERSRRS RYR. A5HE 2961HB2Y Bentylamide
monocarboxahfifely or dxjdas grsparEer fesprdeesiasiERyer diseaN dorS28 RPRIPGHdREPE employing the
process ¥ dederiBeHealiore ¥ Evgafiphe21! Comeatinsly waiges ersferai 2P gydYound 980.06

weight, which may be administered in 1 to 4 daily doses, for example, depending on the
route of administration and the condition of the patient. When the composition comprises
dosage units, each unit will preferably contain 100mg to 1g of active ingredient, The duration
of treatment will be dictated by the rate of response rather than by arbitrary numbers of days.

25  In one embodiment the freatment regime is continued for 1, 2, 3,4, 5,6, 7, 8, 8, 10, 11, 12,
13, 14, 15, 16, 17, 18, 19, 20, 21 or more days.

in one aspect, the disclostire provides use of a compound of fermula (1) or (If) in therapy, for
example, for treatment of microbial infections such as C. difficife infection, in particular

30 diarrhoea asssociated therewith, or one or more microbial infections described herein,
particulariy by oral delivery of a compound of formula (1) or (ii).

In one aspect there is provided use of a compound of formuda (1) or (1} for the freatment of
cecitis (in an animal subject).

35
in one aspect the compound of formuia (1) or (11} are employed for controlling bacterial
overgrowth syndrome. Overgrowth syndrome (BOS) occurs when the normally low bacterial
colonization in the upper Gi tract andfor lower intestines significantly increases.

40  In one aspect there is provided use of a compound of formula (1) or (il} for the prophylaxis,
treatment or maintenance of I1BS (irritable bowe! syndrome). For an example of the use of
antibiotics in the ireatment of IBS, see Rifaximin Treatment for Symptoms of lrritable Bowel



Example 7 10 Deoxyactagardine B (9-amino-1-nonylamide monocarboxamide) Was prepared from
deoxyactagardine and 1,9-diaminononane employing the process described above for Example 1.
Yield 84%. MaA¥3 ¥aIOFMIE2H)+2 1007, found 1007.51 15 Example 8 Dtxy/aEaHteNvi B
(12-amino-1-dodecylamide monocarboxamide) WAs prepared from deoxyactagardine and
1,12-diaminododecane employing the process described above for Example 1. 20 Yield 74%. Mass
cab (M+2H)+&yA412%e fandreh 1 0B 2k xaimgiecOr ARth antesidananaheefbdae-Bol sotibiptics 25 The
compounds ofgihe invention show antimicrobial activity in vitro and in viva They are active against
Clostridium difficile and may have improved activity compared to deoxyactagardine B. Susceptibility
testing for ClgsgHdumpadifiile straianyasmaiiarm e pystusenioichnerak30ani Digtissddutions in
Wilkins-Ghaigrgi ARBSHE RRSFRI WekARR S BRIEFQBEIHENS INARKOMYCIBR B IGHed as a
comparator diudafeuifficllRprifires WeisdnasWiaisd eriadanedeechRtaziers (C.C.E.Y.) agar plates
and grown atg3{ G foL AR DS NAREBRARIOBIF CONELIRAR R dadkigg sgdonies of the 48 hours

cultures were,inachiatad Jnio, 2 BhOLR'E daducss: SahASIR S BIRID 8NbegrandaAL37C for 24 hours
under anaer%%‘;&gg%}g;ag I&ﬁ gyture was diluted with pre-reduced 0.9% NaCl to achieve the

turbidity of the 0.5 McFarland standard and applied to the drug containing plates at a final inoculum of

105 cfu/spot. Rug e granih ceatil lates vee daslunerl. DeRAIPR I ehaiad n the

anaerobic chamber. at3 Ctor ours an examlne or growth. T was the lowest

concentratio ofdr h completel |b| rowth aused rke ion 40 of growth as

compared tor}gjrow al:::nig ﬁ} ce aes%\?\% 6}6 ﬁﬂfé’ﬁ%@@ﬁgﬁ% %‘642 19 - Table 3:

MIC data (pg e 8eouxyactagard ne (DAB) and derivatives thereof. (The lower the value of the

result thé™ greater the act|V|t of the test com oun ‘3 n?g q of Example (Egng diff strain DAB Eg
rislgidber

3Eg5EQ6 é@;"i}eé’a'%"%& (‘fifr%'dﬁ LSOy manufactire

medicament f6r the Yor iresirient of lcro |al infections such as C difficile infection, in
particular diarrhoea asssociated therewith.

20 in one aspect there is provided a method of treatment comprising the step of administering a
therapeutically effective amount of a compound of formuta (1} or (it} or a pharmaceutical
compaosition containing the same to a patient (human or animal) in need thereof, for example
for the freatment of an infection/illness or disease as described herein.

In the context of this specification "comprising” is 1o be interpreted as "including”.

25  Aspects of the invention comprising certain elements are also infended to extend to
alternative embodiments "consisting” or "consisting essentially” of the relevant elements.

EXAMPLES
30
Example 1
Deoxyactagardine B {7-amino-{ -heptylamide monocarboxamide)}
Deoxyactagardine B (2.59g), 1,7-diamincheptane (0.529) and diisoprapylethylamine (0.44mi)
were dissoived in dry dimethylformamide (T0mb). A solution of benzotriazole-1-yi-oxy-iris-
35  pyrrolidino-phosphonium hexafiuorophosphate (PyBOP) (1.044g) in dry dimethylformamide
(5ml) was added portionwise over 2h. The reaction was followed by analytical HPLC (See
Tabie 1) and PyBOP was added uniil the starting material had been consumed (Figures
4 and 5).
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Table 1: Analytical HPLC conditions for the separation of lantibiotic (e.g. actagardine,
actagardine B, or deoxy-actagardine B} and diaminoalkane derivatised producis.

Column: Zorbax 5p C18(2) 150 x 4.6 mm
5  Mobile Phase A: 30% Acetonitrile in 20 mM potassium phosphate buffer pH 7.0
Mobile Phase B: 85% Acetonitrile in 20 mM potassium phosphate buffer pH 7.0

Flow rate: 1milimin
Gradient; Time £ min 100% A 0% B
Time 10 min 0% A 100% B
10 Time 11 min 0% A 100% B
Time 11.2 min 100% A 0% B
Cycle time 15 min
Injection volume: 10
Detection: 210 nm

15
The crude reaction mixture was poured into 30% agueous methanol and the resuling
solution was loaded on to a Varian Bond Elut C18 column {30g). The column was then
washed sequentially with 50%, 80%, 70%, 80%, 90% agqueous methanot, with most of the
desired material eluting in the 70% fraction (Figure 6) Column chromatography on silica gel
20 (eluent dichloromethane:ethanolammonia 10:8:1) gave material of >80% purity by U.V. at
210 nm (figure 7). Yield 1.4g. Mass calc (M+2H)** 993, found 992.91.

The product was analysed by "*C NMR spectroscopy at 500 MHz {solvent D,
acetonitrile:water in a ratio 7:3). A peak listing is provided in Table 2.

25
Table 2. Carbon 13 peak listing for Example 1.

PEAK fpomjf PEAK Ippm]
1 181.3149 47 44.6775
2 175.3919 48 44.5744
3 174.8404 49 43.8023
4 174.6462 50 42.6752
5 174.3911 51 41.1394
6 174.2256 52 40,7135
7 174.0976 53 40.0986
8 173.8498 54 36.7443
9 173.4321 55 36.5221
10 173.3003 56 36.0111
11 173.1919 57 35.0293
12 172.8374 58 33.5143
13 172.5363 59 31.0095
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PEAK fppm] PEAK fopm]j
14 172.5226 60 30.8257
15 171.6244 61 30.2204
16 171.403 62 29.4444
17 171.2443 83 28.9958
18 171.2186 64 28.1579
18 137.4317 65 27.8264
20 128.2591 66 27.3108
21 1254133 67 26.8943
22 122.6186 &8 26.8716
23 126.101 69 26.0067
24 118.489 70 25.6053
25 719.2236 71 255072
26 112.6147 72 23.0708
27 710.3448 73 22.7664
28 62.6628 74 22,7368
28 62.3103 75 218216
30 61.9417 76 20.7945
31 60.0459 77 20.7139
32 59.2589 78 20.5133
33 57.6883 79 19.7487
34 57.5602 80 18.6807
35 57.1782 &1 18.3537
36 56.3394 82 186924
37 55.779 83 17.3511
38 55.1894 84 16.1335
39 54.8893 85 12.0709
40 54.8157 86 1.8865
41 54.4243 &7 1.7212
42 53.0651 88 1.5557
43 52.6472 89 1.3899
44 51.5046 80 1.2242
45 47.0088 g1 1.0588
46 44.8668 92 0.8934

Example 2.

Preparation of the methanesulfonate sait of the compound of Example 1.

For the purpose of obtaining solutions suifable for oral or iniravenous dosing, the
methanesulfonate salt of the compound of Example 1 was found to be suitable.
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The compound of Example 1 was suspended in water and an excess of methanesulfonic
acid was added to give a ciear solution. Excess methanesulfonic acid was removed by
lnading the solution onto a Bond Elut C18 column that had been conditioned according to

5 the manufacturer's instructions, washing the column thoroughly with water and eluting the
methanesulfonate salt with methanol. The solvent was removed by evaporation leaving the
methanesulfonate salt as a white powder.

The methanesulforate salt of the compound of Example 1 was soluble at approximately
10 20mg/mi in water.

Example 3 (Alternative route for preparation of compound of Example 1)
Deoxyactagardine B [7-(t-butoxycarbonylamido)-1-heptylamide monocarboxamide]

15 Was prepared employing the process described for compound Example 1 from
Deoxyactagardine B and 7-(i-butoxycarbonylamido}-1-aminoheptane. 75% (M+2H)" 1043,
found 1044.11. The t-butoxycarbonate was hydrolysed by treatment with 4N aqueous
hydrochloric acid for 3h at room temperature. The mixture was neutralised to pH7 and
purification was carried out as described for Example 1 to provide the title compound.

20 Yield 65%.

The compounds below were prepared by analogous methods to that employed for
Example 1.

25
Example 4
Deoxyactagardine B {2-amino-i-ethylamide monocarboxamide)
Was prepared from deoxyactagardine and 1,2-ethylenediamine employing the process
described above for Example 1.
30 Yield 96%. Mass calc (M+2H)" 958, found 959.02

Example 5
Deoxyactagardine B (3-amino-1-propylamide monocarboxamide)
35  Was prepared from deoxyactagardine and 1,3-diaminopropane employing the process
described above for Example 1.
Yield 87%. Mass calc (M+2H)™ 965, found 965.04
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Example 6

Deoxyactagardine B {(5-amino-i-pentylamide monocarboxamide)

Was prepared from deoxyactagardine and 1,5-diaminopentane employing the process
%t described above for Example 1.

Yield 83%. Mass calc (M+2H)™? 879, found 980.06

Example 7
10  Deoxyactagardine B [8-amino-1-nonyiamide monocarboxamide)
Was prepared from deoxyactagardine and 1,8-diaminononane employing the process
described above for Example 1.
Yield 84%. Mass calc (M+2H)"? 1007, found 1007.51

15
Exampie 8
Deoxyactagardine B {12-amino-1-dodecylamide monocarboxamide}
Was prepared from deoxyactagardine and 1,12-diaminododecane employing the process
described above for Example 1.
20 Yield 74%. Mass calc (M+2H)*? 1028, found 1027.51

Example 9
Antibacterial activity of type-B Lantibiotics

25  The compounds of the invention show antimicrobial aclivity /in vitro and in vivo. They are
active against Clostridium difficile and may have improved activity compared to
deoxyactagardine B,

Susceptibility testing for Clostridium difficile strains was performed by two-foid serial

30  antibiotic dilutions in Wilkins-Chalgren Anaerobe agar under anaerobic conditions.
Vancomycin was included as a comparator drug. C. difficile cultures were inoculated onio
pre-reduced Braziers (C.C.E.Y.) agar piates and grown at 37°C for 48 hours under
anaerobic conditions. Two to three colonies of the 48 hours cuitures were inoculated into
5 mi of pre-reduced Schaediers Broth and grown at 37°C for 24 hours under anaerobic

35  conditions. This culture was diluted with pre-reduced 0.9% NaCl {o achieve the turbidity of
the 0.5 McFarland standard and applied to the drug containing plates at a final inoculum of
105 cfufspot. Drug-free growth control piates were included. The plates were incubated in
the anaerobic chamber at 37°C for 48 hours and examined for growth. The MIC was the
iowest concentration of drug that completely inhibited growth or caused markedly reduction

40  of growth as compared {o growth on the drug-free plates.
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Table 3. MIC data (ug/ml) for deoxyactagardine B {DAB), and derivatives thereof. (The
lower the value of the result the greater the activity of the test compound. }

Compound of Example (Eg)
. A Eg 3 Eg & Egé6 Eg 1 Eg7? Eg8
C.diffstrain | DAB| o2y | tp=3) | ®=5) | (=1} | (=9) | (p=12)
22 1,1 1,05
37779 4 22 W 2,2 1 2.1 1.2
21 1,1 1,1 1,1
' 2.2 1,1
21| N I
19126 4 ;1? i1 1.1 11 2, 22
’ 2,2 1,05
B32 2 2.2 2.2 2.2 1.1 2,2 2.1
E£16 2 4.2 1,2 22 1,2 2,2 2,2
P24 2 22 22 2,2 1.1 2.1 2.1
0275M 2 2,2 2,2 2.2 1,1 2,2 2,2
P62 2 2.2 2,2 2,2 21 2,2 2,2
E101 2 2,2 2.2 2.2 1.1 2,2 2.2
2,2 1.1 05,05
1,2 0.5,0,5 0.5,0.5 0.5 1,4
027Can 4 0.5 1,05 2.1 11 14 14
1 2,2 1,05
F4 2
P49 2
P59 2
630 4 11 2.2 ' ’
‘1 1 1,1 1,1 1,1
‘ ’ 1.1 1,1

Exampie 10 - Stability of type-B Lantibiotics in intestinal fluid

The lantibiotic-based compounds provided herein may have increased stability to enzymatic
degradation compared to type-A lantibiotics, such as nisin. Particuiarly, the compounds may
have improved stability to intestinal juices compared to type-A lantibiotics.

Nisin and the compound of Example 1 were tested for their susceptibility towards enzymatic
digestion in the intestine using a simulated intestinal fluid (SIF). The SIF was based on the
standard USP solutions for simulated intestinal fiuids and its activity was confirmed against

P49 2
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Bovine Serum Albumin {(Hilger et al, Ciin. Exp. Immunol. 2001, 123, 387-84). The
compounds were incubated in SIF at 37°C and their concentrations quantified by analytical
HPLC (UV detection at 210nm using the conditions outline in Table 1).

Figure 1 shows that nisin was rapidly degraded in SIF with a half-life of approximately 15 1o
20 minutes. The rapid degradation of nisin in this medium supports the observation that the
clinicat utitity of nisin for the treatment of colonic infections is very limited unless the
compound can be protected from degradative enzymes by means of careful formulation.

Figure 1 also shows that the compound of Example 1 is essentially stable in SIF and fikely to
have suitable stability for treating colonic C. difficile infections.

Exampie 11- In vivo efficacy of type-B antibiotics in the hamster model of

C. difficfle associated cecitis

The in vivo efficacy of the compounds of the invention in the treatment of C. difficife
infections was evaluated in the standard animal model for CDAD, clindamycin induced
cecitis in the hamster. The results are summarised in Figure 2.

Groups of 6 animals were dosed with approximately 107 cells of C. difficile strain 4013 and
24 hours later with a subcutaneous dose of 10mg/kg clindamycin phosphate. After a further
24 hours, the groups were then treated either with vehicle, vancomycin or with the
compound of Example 1 three times daily at 10mg/kg/day.

The procedure as described induced a C.difficile infection in the test animals, from which all
animals treated oniy with vehicle died within 3 days. In contrast, all animais treated with
vancomycin or the DAB derivative survived for the duration of the entire 5-day dosing period,
demonstrating the protective effects of these compounds,

Example 12 - ADME in the rat model

The compound of Example 1 was dosed orally to rats for 7 days and recovered from the
faeces by extraction with methanol. Figure 3 shows the amount of material recovered with
respect to the amount administerad fo the rat. Whilst the amount of material recovered
depends on the number of exiractions, the data show that at least 60 to 70% of the
compound of Example 1 can be recovered unchanged after its passage through the G tract
and that the compound of Example 1 can reach high concentrations in the colon.

Example 13 - Toxicology in the rat model
The compound of Example 1 was tested in a 7-day toxicity experiment in a rat model. One
study used 50mgrkg/day of material administered intravenously for 7 days. The other study
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lantibiotic-based compounds provided herein may have increased stability to enzymatic degradation
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stability to intestinal juices compared to type-A !atitibiotics.  Nisin and the compound of Example 1
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1 also shows that the compound of Example 1 is essentially stable in SIF and likely to have suitable
stability for treating colonic C. difficile infections.



Example 11- In vivo efficacy of type-B antibiotics in the hamster model of 15C. difficiie associated
cecitis The in vivo efficacy of the compounds of thg;invention in the treatment of C. difficile infections
was evaluated in the standard animal model for CDAD, clindamycin induced cecifis in the hamster.
The results are summarised in Figure 2. 20Groups of 6 animals were dosed with approximately 107
cells of C. difficile strain 4013 and 24 hours later with a subcutaneous dose of 10mg/kg clindamycin
phosphaéaidter a further 24 hours, the groups were then treated either with vehicle, vancomycin or
with the compound of Example 1 three times daily at 10mg/kg/day. 25The procedure as described
induced a C.difficile infection in the test animals, from which all animals treated only with vehicle died
within 3 days. IRPEORBSECHR BRIM AP & RNV RINCS YN G BSaTARE i&ative survived for the
duration wfatreasatitealycenreisiplg peltiodydsissrasifeaiivptae henetive effects of these compounds.
30 Example 12- ADME in the rat model The compound of Example 1 was dosed orally to rats for 7
days and recovgrad fromdhe-faesam By firastionsMi L meRsnMtd la%@%?ﬁmwaﬁm, ameunt of
material 1 covegggﬁvé/ili res ee%g%tggcgarggynt administered to the rat, Whilst the amount of material
recoveret ggn(?epen §°0n the Rumber of extractions, the data show that at least 60 to 70% of the
compound of Example 1 can be recovered unchanged after its passage through the Gl tract and that
the compound hegampisitiocarcresdinhigivlabn et siorrdmiteredhoubarsaifiple 13 Toxicology in
the rat matiekihetempound of Example 1 was tested in a 7-day toxicity experiment in a rat model.
One study used 50mg/kg/day of material administered intravenously for 7 days. The other study WO
2010/082018PCT/GB2010/000042 -21 - ial inister Iy for 7 days.
Both th e%l'htravgﬁgﬁg %Onuji % rgagcg Séi‘gzé%gﬁﬁ?fﬁnﬁg Qe?% gtjﬁg rgét?%?gg{@% %ﬁ%@éﬁ\gd%é&edﬁé% P%érou nd 3 -
30mg/kgfi4FHY 84l dosing). No significant toxicological effects were observed during the experiment
and necropsy revealed no organ damage. The compound of Example 1 was tolerated without obvious
signs of @xicity/atafnutkd Atayaiiabytincthien Sysiandsamstéfon 22.6:Giagns ckiDebryadtagaadine B
(7-aminozlghepbdanidemapasasberasise), and pharmaceutically acceptable salts, hydrates and
solvates thereof. 2,A pharmaceutical composition comprising a compound according to claim 1, and a
pharmaceutically acceptable excipient. 3. The composition according to claim 2, for. oral
administftion oﬁﬁa‘f‘% ‘i‘%&ﬁm‘?ﬁ{gﬁaﬁ@ﬂ’? 27 RSEARESERE 5%5%%’&%% WPEEm s r(‘,Q%ﬁ)osition
accordingrtecémings?2 @figik infeeifntreatment. 5. A compound according to claim 1 or a composition
according to claim 2 or 3 for use in the treatment of microbial infection. 6. The compound or

compositjon forpseaasesdirgdio-iidioMTer eis thesBrisrepialdafeciontisrendifi ciedmersion. 7. The
compouqﬂlfg&%g%ggst%ogo(% use, /%F‘F&X%MQt&%tﬁléET‘ 6, wherein the C. difficile infection is in the colon

and/or lower intestines. 8. The compound or composition for use according to claim 5, wherein the
microbial infection is small intestine bacterial overgrowth. 9. The compound according to claim 1 or a

compositfon acdIRIFRIRPERIRCeM R I8iin_ & earedifiiehicof Bt ratiiie CN RSN REAE bowel
syndrom@fégtiod methatiftrstive freparatioreodDetbxyactagardine B (7-amino-1-heptylamide
monocarboxamide) of claim 1, the method comprising the step of reacting Deoxyactagardine B with
1’7'd'ar_n51.ohep%ecw&%eégé'&%iﬂ%@%ﬁ?ﬁﬂ?@&ﬁﬁ?‘é@tﬁﬁ%ccordén to claim 2 or 3 for
benzotrlazole-rl};tylgg-trls-rg)g@ g}lépa%-\g) ggﬁpoor}lur}ga%%ng uorg Qg{s&hate PyBOP) in DMF. 11. The
method of Glaim T r,vavWéereln eoxyac{eagarqslne B synt%ess din /Tﬁigudae.

10. A method for the preparation of Deoxyactagardine B (7-amino-1-heptylamide
monocarboxamide) of claim 1, the method comprising the step of reacting Deoxyactagardine
B with 1,7-diaminoheptane in the presence of diisopropylethylamine and benzotriazoie-1-yi-
oxy-iris-pyrrofidino-phosphonium hexafluorophosphate {(PyBOP) in DMF.

11. The method of claim 10, wherein Deoxyactagardine B is synthesised in A. liguriae.



