DEOXYACTAGARDI NE DERI VATI VES The present invention relates to certain novel
conpounds, pharnmaceutical conpositions conprising sane and use of the

conmpoundswengdioudpngsi tions for the treatnment of m crobi acTidd800d06013
particularly C. difficile infection, gspecially in the colon and/or |ower

intestines. Many antibiotic conpounds have been identified from natural
sources including m crooraani sns.. OFten anti_biotic conpounds have a

h
conplicated chem cal stru FQ@W&QWB‘Q&SE&V&TME%oan i cated

stereochem cal structure. Recently a new chem cal series of antibiotics was
identified, in WD 2007/0831 12, based on deoxyact agardi ne B.

Deoxyact agardine B is synthesised by a bacterium Actinopl anes _|iguriae and

it and alhripmssent syventios refales ingariaiBNoxel SAMBP YIRS sPhAGMasRUlieRh EeBRPISECNDr oper t i es.
Novel s cocpuprisohg sametand uskeoftha ciragpands are obnapoditiGhd fppihe reatenenbet nigrebial

i denti fi pebchbrishpaRRlilaly BedimBicdRREIInESspebiiy il thel IR Adifdr owdk Mdsiinesui tabl e for
the use in the treatnent of mcrobial infections, for exanple C ostridium

i nfection, such as C. perfringens, C_difficile, Ctetani, and/or C

bot ul i nuMany antipiptie cempeundghave;een identified fromunatural SPUrees iNCludiBa of t he col on
and/ or | onesorganisass | Often tenahtiddiotic cotomainds Bauei aacomplivatedh chenscatrsityctise ahd

i nf egd | Of.paltituRNE cahpReled shedRhémicArstuétded a conpound of formula (1)
whereinAis -Cl-4 alkyl; Bis -Cl , alkyl; Xis -NHCH2)PNH2; p is an
integer 2 to 12; Zis -NRIR2; Rl is Hor Cl alkyl. R2 is H_ _an am no acid
or C1 4 BRSSP 3agi hRmicAEHER o'CE1iStcs s SHERHHRg. Ep 2007 Be 112 ResEd B <ol vat es
t her eof . d&thegactegandiomBs Debxyablagaiilive Bgs synthesised hvie dactatdwodstingelaaese t hey have

very hi glguaaé bhdi bed b almbériof ité detivagai BRdw Protnishig amibactsiidl properties. C.
diffigcile, for exanple when activity is

Novel compounds of the deoxyactagardine A and B type have now been identified with

optimised properties, making them particularly suitable for the use in the treatment of

microbial infections, for example Clostridium infection, such as C. perfringens, C. difficile,

C.tetani, and/or C. botulinum, in particular C. difficile, especially infection of the colon and/or
20 lower intestines and diarrhoea associated with the microbial infection.

In one aspect there is provided a compound of formula (1)
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25 wherein



measured by a standard test such as mninmuminhibitory concentrations
(MGCs), generally the conpounds of the disclosure have an M C of 2ng/m or
| ower agawov10m3e018r nore C. difficile strains. Further roraB208vdoaisd
conpounds of the disclosure have very,high activity against a nunber of
common strains of C difficile. Addltlonally, the conpounds of the present
di scl osure are particularly suited to admnistration to hunmans and ani nal s
because t hgy-ba {'Qk\}low anti bacterial activity against the naturally
occurring Qfsagt ntestinal flora found in the body. In the case of
t reat ment rr oea I nduced by a microbial infection such as C.
difficile Xis-Ng %‘i%@ﬁ'ked that a reduced recurrence of synptoms will be
observed ap tsen integeit2ited2; wi th the present conpounds in conparison to
treat grent wigt-RRK®RPoWn anti bi oti cs because of the ability of the natural
Ilhora to SQB}QN éhea"(é[eat ment with the present conpounds. In particular

e conmpoungs how very | ow activity agai nst Bact eroi des
fragilis, r-graalaag%o ‘l"?‘l ?r g2 i%f‘na (yvo Bi fi dobact er i ﬁm Pongum
Lact obac|nhawcewmgpta%!ﬂéﬂ%fwﬁé%ﬁw saNatesdhberoelt y agai nst

Pept ost r ept ococcus anaer obi us and Bifidobacterium adol escentis. Wat is

nor €, %V"“?He G5hAolRESEF 1R &E&asufrésret‘afamm@ﬁs BécaliSethey RleQRHY grar € not

absorbed s f‘? t
active. t grtbeoin oo podti et AP Ak £L MBI P bRATHRGTSAR 87, 0 | O
t here i smeasugdbyapiandasd taghpychse W'H@”HUH‘WB‘W%OWW' ?t aee@r al |y,

t hen thi shermynpoumisiufl the discjosprethant aaMI@rhagimior iaves agrinstPheot MOedF- patients.
C. di ffi giricRe LPifRC tHURRerAORd, RErtAN eérﬁﬁ&m&bof the BisEIOSUI®Raverveh/ 1egh daivitpat i ent s

duri ﬂgyhos il‘ﬁtt]%!é‘lu[s‘ﬁ%"g} Ommonggrgﬁggfé cﬁff% burden to the health care system

and eatenlng 0 vul nerabl’e patients such as elderly
patients. At the present tinme vanconycin is the standard treatment for
seri ous a@ddidenatly, ti@ camfounds ¢féhe present disglosure eregfagicalariypiiitedto al t er nat i ve
conpoundggi@istrbfich tb RufnBes ANEAIABEIB be@fus€thedlinbid Iow lattibspteridl dotvitysghinkt, such

fggﬁogﬂgﬁeo a?urglﬁ%%urﬁﬁi%ﬂ%etn }ﬁ?esﬁﬁ‘alﬂgga'f&gfdyn FRVoAY | N ELabe BfHSdtmER T bet ter
tr eatzﬁenld'aﬂf‘o@ mréHc'e |b¥ p|né|cr3 |a; |B§ect|or£psucﬁ]as C. d/ﬁlc}lé |fi 1 expecYe%%ﬁat%arEaclijc%df or the

recurrence of symptoms will be observed after treatment with the present compounds in
comparison to treatment with known antibiotics because of the ability of the natural flora to
survive the treatment with the present compounds. In particular the compounds of the
disclosure show very low activity against Bacteroides fragilis, Bacteroides thetaiotaomicron,

25  Bifidobacterium longum, Lactobacillus rhamnosus, and moderately low activity against
Peptostreptococcus anaerobius and Bifidobacterium adolescentis.

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/intestines. Thus because there is no systemic delivery of the compounds
when administered orally, then this may minimise any potential exposure to side effects for
patients.

C. difficile infection and/or 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 to 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. difficile

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



vanconycin resistant enterococci but often the active ingredient is
degraded by the acid and/or enzynes in the stomach or intestines. Such
conpoundswoequigsevipar ent er al del i very or special fornul atiraeosuninas
enteric coating or capsule fornulatiogs to ensure that the active
ingredient is delivered to the colon in an undegradated form Surprisingly,
t he present conpounds, although conprising peptide conponents, are not
degr adedCértimedmougds brewaddr imassyatiobior tlearsatheraof O dificierngoes. Thus t he
Corrpounﬁtageémmere@is&ﬁl OteHbEocR tiit B thE bR ingrédidr esbdegadea bPflaciiel i very.
This can dl? advantaﬁgo;si I n th@l& %‘t agﬁc‘%ﬁfs t he fdl exibilit tol f|orrrul ate the
conpound¥dq] e42EReRIT Be AN 1oL 1§ SYResy CATPRN R REbI? Rﬂ%&ﬁ gVt an
undegr adeéraeialiforaulatioas $ugh @p eptrec eqsting or eappyia frmylgtensun gasust thehleepr esent
di scl®susdiye hngredizat iprdelderezido the colantil ers LisdegygadatsdXyrac t fgpnsitiglyethB peesean
'mr;ﬁ gr ?ﬁg&&‘t}irﬁlug@s,?myu{gg egrpgffs;]ngﬂgsﬁde &Jnﬁ;ogémg,@éMaccfeagaaé&itorhe\y%ighmc@mubI eI or

: : nopl anes
gar badi reEl Ly shreEh aaR 8 Sialinas, TilRng RisfroiRes SRS aRLFRY &5 ki) OP
per spect sujtable fororal Holivierra | Thisrcp &e ereantageorsid tha) hademzibe dexibilife 1Y scl osure
such as fechulbtelthd gommuads ih atsimpendnd éftectivedernauiation@qatling deliverytdiani nt ended
t her gpeufjdeghtitd aBlive Ricalyed @id ddidnon of the Drawings Figure 1 shows the
susceptibility to enzymc digestion of nisin and a deoxyactagardi ne B
derivative. Figure 2 shows the results of an in vivo nodel for C
di ffici | eengin goprReuads pijhe Prepent diselosire.fen 0§ RERPGIRILYURIBERSRY after oral
admi ni st dexixyantagaFdingiB @s an gitesmediateiPAdiguriad. y Biesyield ot droxyactagaiding Bhist eri al s
g()r Exangdudlelor nftrg tesyidid 6fRugamindPl pé medrinaiiated pieparedity /Ycﬁﬁhp?énf@ﬁl for |

anpl e n g after C1l8 Bon
£l it P ond B RET TR Bk Riporbhiiints Cor R B o BRERILE e & HpLC
anal ysis of the conpound of Exanple 1 after flash chromat ograPhy.
The physical properties of the compounds of the disclosure such as solubility, stability and

the like are adquate for the intended therapeutic use.

20 Brief Description of the Drawings

Figure 1 shows the susceptibility to enzymic digestion of nisin and a deoxyactagardine
B derivative.
Figure 2 shows the results of an in vivo model for C. difficile.
25 Figure 3 shows the amount of compounds recovered after oral administration.
Figure 4 shows a HPLC analysis of the starting materials for Example 1.
Figure 5 shows a HPLC analysis after the reaction for Example 1 has been completed.
Figure 6 shows a HPLC analysis after C18 Bond Elut concentration of the compound
of Example 1.
30 Figure 7 shows a HPLC analysis of the compound of Example 1 after flash
chromatography.

Detailed Description

35  Alkyl in the context of the present disclosure refers to straight chain or branched chain alkyl,
for example methyl, ethyl, propyl, isopropy!, n-butyl or t-butyl.

In one embodiment A has a structure corresponding to an alkyl side chain of a natural amino
acid containing up to 4 carbons.

40
In one embodiment A is ~CHj.



Detail ed Description Al kyl in the context of the present disclosure refers
to straight chain or branched chain al kyl, for exanple nethyl, ethyl,
propyl, iwopompskeisn-butyl or t-butyl. In one enbodi nentrcdydmsiomosdspuct ure
corresponding to an al kyl side chain_gf a natural am no acid containing up
to 4 carbons. In one enbodinment Ais -CH 3.- A- In one enbodinent Ais a
branched chain al kyl, for exanple -CH(CH 3)2, -CH 2CH(CH 3)2, or -CH(CH
I3) CH2 CH3|n SHelemb8dirmehi ACd a3braneiied chiin 2R GHexdible {TH(CHEYI-GHLGH(CEk), AEH( CH 3) 2.
n one el t S ) ngi ) si de chai n of
a natur a@g%H%gﬁé%ﬁéngﬁﬂfai ni(%gg)%%ﬁ?gggﬁ@ar ’oﬁi@ﬁn@o%gz?ﬁ&z'@nt Bis -CH
3. In one enbodinent Bis is a branched chain alkyl, for exanple -CH(CH
3)2, - CHnaopiemBodinent B has apirustyrg perresepiingtaen ally! sidgghain of anayiral. aming cH( cH
3)2 o8 sagidcatainifgifidld Beatbans. - CH 2CH(CHs) 2, particularly -CH(CH 3)2. In
one aspect Ais -CH 2CH(CH 3)2 and Bis -CH(CH 3 2. In one enbodinent Rl is
H In ong enbodi nent i, H In one enbodinent R2 is the L or D isoner
f or m of %ﬁngﬁrﬁﬂgﬁ'&%&%&@dug In one enbodinent R2 is the L or D isomer
formof -C(OCH(CH 3)NH 2. In one enbodinent R2 is an am no acid residue
sel ect edinfane mmbbdimented isdy 8 beincked chajealkyil, foraxample gC (G c-GrCHl(CH)., or
phenyg al @H(Oﬂs)cggdm, B&oh 43 -SH(CHJ)Lor -CREHRBEIL)D6r sdcbf%;lts rr]©|ﬂ(dkgg)4<z>ir ne, | met hi oni ne,
aspar agi I ne, .. a argi ni ne, serine, reoni ne, valine,
trypt ophara%bgﬁg&tl% gasq'%]elgtyl ghgﬁn%)z'errbodi ment R2 is an amino acid residue
sel ected from phenyl al ani ne, tyrosine and alanine (i.e. -C(O CH(CH 3)NH 2)

| n onelnemb@dpertAtis ZoHAH(BH:)2and BisoneHé#Ehkct A is -CH 2CH(CH 3)2 and B i s
-CH(CH 3)2 and Z is -NH 2.

15  In one embodiment R is H.
In one embodiment R? is H.

In one embodiment R? is the L or D isomer form of an amino acid residue. In one
20 embodiment R?is the L or D isomer form of -C(O)CH(CH3)NH,.

In one embodiment R? is an amino acid residue selected from alanine, cysteine, aspartic
acid, glutamic acid, phenylalanine, glycine, histidine, isoleucine, lysine, leucine, methionine,
asparagine, proline, glutamine, arginine, serine, threonine, valine, tryptophan and tyrosine.

25
In one embodiment R? is an amino acid residue selected from phenylalanine, tyrosine and
alanine (i.e. -C(O)CH(CH3)NH,).
In one embodiment Z is -NH,.
30
In one aspect A is -CH,CH(CHjs), and B is -CH(CH3); and Z is —NH..
In one embodiment pis 2, 3,4,5,6,7,8,9,10,110r12,suchas 2,3,7,90r 12, in
particular 7, 9 or 12. In one embodiment p is 7. In another embodiment p is 9 or 12.
35
In one embodiment pis 3to 12 or 3 to 8.
Each and every compatible combination of the embodiments described above is explicitly
disclosed herein, as if each and every combination was individually and explicitly recited.
40

In one aspect the disclosure provides a compound of formula (1):



In one enbodinent pis 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 or 12, such as 2
, 3, 7, 9 or 12, in particular 7, 9 or 12. In one enbodinent pis 7 . In
anot her ewbadiovmsmiisp is 9 or 12. I n one enbodi nent p isP8TIGB2RA/00043 t O 8.
Each and every conpati bl e conbi nationgof the enmbodi ments described above is
explicitly disclosed herein, as if each and every conbi nati on was
individually and explicitly recited. In one aspect the disclosure provides
a conpound of fornqL ¢):or a pharnaceutically acceptable salt, hydrate
or solvate thereof. 1 t he di scl osure have an M C agai nst at

| east one strawn/Bﬁ/%p

¢ of 1mg/ M or less and generally an
activity agai nst &the? strains of C. difficile of 2nmg/mm or |ess.
Some conpounds of tﬁﬁmﬁis | osure, for exanple the conpound of formula Il
have activity of "Ng/ ess agai nst many common strains of C.
difficile. Methods offibgfaring conpounds sinmlar to conpounds of the

........

present disclosure MayHieol n the formof and/or nay be adm nistered as a
pharmaceutically ac hl-e salt., For a review on suitable salts see Berge
et al., J. Pharm Sci | 1977, 66, [1-19. ,Typically, a pharmaceutically

0,

acceptabl e salt y“ppe readily reﬁ§P€' by using a desired acid or base as

appropriate. The 'sghkk, may pge pit at 8 m sol uti on and be col |l ected by

filtration or may ec@ve ed by evapgratihQn of the solvent, for exanple,
\Eg di s§¥l ved ima suitable sol vent, for

CW

a conpound of fornu

exanpl e an al cohol s nofs d the Acid may be added in the sane

sol vent or another spitabl el sogv ntNHT resilting acid addition salt may
directly, or i/on of a | ess polar solvent such

t hen be precipitated
as diisopropyl ether|or hexane, 1 atfed by filtration. The skilled

person will appreciate that where dJa{JiQ,nu,a,(l) or (I1)
contains nore than one basic groupgbié salth or tris salts nay al so be
formed and are salts according to he present disclosure. sui t%bl e addi tion
sal t s ar er & pharerdcéutioatlyi accepirtte saltphydoatgansatvade thdeeofvhi ch f or m non-toxic salts
and exanpl es are | actobi onate, mandelate (including (S)-(+)-mandel at e,
(R -(-) - JTBndel A& the di i in of C. difficile of 1ug/ml
Compounds of the disclosure have an MIC against at least one strain of C. difficile of 1ug/m
5 orless and generally an activity against other common strains of C. difficile of 2ug/ml or less.
Some compounds of the disclosure, for example the compound of formula |1, have activity of

1ug/ml or less against many common strains of C. difficile.

Methods of preparing compounds similar to compounds of the present disclosure are
10  described in WO 2007/083112.

The compounds of the present disclosure may be in the form of and/or may be administered
as a pharmaceutically acceptable salt. For a review on suitable salts see Berge et al.,
J. Pharm. Sci, 1977, 66, 1-19.
15
Typically, a pharmaceutically acceptable salt may be readily prepared by using a desired
acid or base as appropriate. The salt may precipitated from solution and be collected by
filtration or may be recovered by evaporation of the solvent, for example, a compound of
formula (1) may be dissolved in a suitable solvent, for example an alcohol such as methanol,
20 and 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 addition of a less polar solvent such
as diisopropy! ether or hexane, and isolated by filtration.



and (R S)-mandel ate), hydrochl oride, hydrobrom de, hydroi odi de, sulfate,

bi sul fate, nitrate, phosphate, hydrogen phosphate, glutamate, acetate,
trifl uorosoebavmoigel eate, mal ate, fumarate, |actate, tectrrcse10/000d42at e,
formate, gluconate, succinate, ethyl _guccinate (4-ethoxy-4- oxo-butanoate),
pyruvate, oxal ate, oxal oacetate, saccharate, benzoate, glucol ate,
glucurinate, alkyl or aryl sul phonates (eg nethanesul phonat e,

et hanesurphskilleti @ersbe nilleappsuglaphibatwierethe gotnpbureinut sarinplagh at @) camtdins

| set hi ongbg: thaorsislc! POR bi®EalBlot BisRakd My BXEHPIofmbS afBsnélsakiLaccording
Phar rracetg)hhegal I%h@%g@?& abl e base salts include amonium salts, alkali netal

salts su grep "€odi um and potassium alkaline earth netal salts
such as those of cal ciumand nmagnesi um and salts with organi c bases,
i ncl usli nQuitabletzgiditibn paltsrane fjormsafom drarganamml otganiciagidy whithriers) nadtokic aaits
13 rsn _Og re Og%mm’t;:hé&a% B}zftlbﬁiﬁhélé,, ma&démdi@mdmig,(sﬁ@bmhwb@,n@tm { dakdestohexyl

- . - r c
chem st ryn%ﬁ’?)' a%'lﬁjre &%a@@%@ﬁ d?f;!;gé)r%grro S@%’ hﬁg%'ér)r%%% %ggﬁée{)ﬁ& f(a)trggrqg%{%bl exes
with sol ReaspRatehydiooen Pheselats, dutp@ate; aetale. tiflugieegripten™pleale: TPty eci pit at ed
or cryst traratedactath deerateo niptexiognate cgliaenate, suscinate) ety egccinakoi-adhandt e, a
conph@x ¥kd-butidagy), dybuvikiOvralats, ckalobdetitelsaicchafé, \nehasatd fglucbateg ompounds  of
the compOLbuBet sl oFb 'Fﬁh%%‘ezf% fﬁ&‘%ﬁ@gﬁn&"?%r hafesptbfiate, 0 2Poes and
the di scPeegresulpherate AR egj{lphog ‘fﬂg'zddls?} lppate. )ﬁﬂég‘?ig Wgr;ﬁ"fié'?[i‘be as used
her ei n nmexemplaiseaasplotend whi ch is converted within the body, e.g. by
hydrolysis in the blood, into its active formthat has nedical effects.

Srol 1. PhariBbaicAl SBRAME pRIRAIY oGS R \GARE i e b A EItn g0
Synposi um°§%9f{58§5“ Xasﬁi.""\?_a%ﬁ'@,e eéﬁ?{ Teaé?%qsé\‘)@} 4§ %'P%e %fa‘ﬁal%f“é'} %n% n Drug
Desi gn" , magegsiumaandseiis with elaenicdesess Sskiiiag seis A REMpRYr SpeRBiANPRedieMtianng7: and
in D Fl enlaersuctbas isapropylanide HietBaarhina, ethamplaoire triowetihylahning ditytlohesayly :

sol ubi I'i gaﬁideiaght,\p&jemgm_emgé,ﬁﬁgp by the use of prodrugs", Advanced Drug
Dellg ry Reviews (1996) "19(2) 115-130, each of which are incorporated
|

her e b¥ r ef er ence. ) )
hose skilled in the art of organic chemistry will appreciate that many organic compounds

can form complexes with solvents in which they are reacted or from which they are
precipitated or crystallized. These complexes are known as "solvates". For example, a
complex with water is known as a "hydrate". Solvates of the compounds of formula (1) or (ll)

25  are within the scope of the disclosure. The salts of the compound of formula () or (Il) may
form solvates (e.g. hydrates) and the disclosure also includes all such solvates.
The term "prodrug" as used herein means a compound which is converted within the body,
e.g. by hydrolysis in the blood, into its active form that has medical effects. Pharmaceutically
acceptable prodrugs are described in T. Higuchi and V. Stella, "Prodrugs as Novel Delivery

30 Systems", Vol. 14 of the A.C.S. Symposium Series; Edward B. Roche, ed., "Bioreversible
Carriers in Drug Design", American Pharmaceutical 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, each of which are incorporated herein by reference.

35
Prodrugs are any covalently bonded carriers that release a compound of formula (1) or (Il) 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, either by routine
manipulation or in vivo, yielding the parent compound. Prodrugs include, for example,

40  compounds of this disclosure wherein hydroxy, amine or sulfhydryl 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)



Prodrugs are any covalently bonded carriers that rel ease a conmpound of
formula (1) or (Il1) in vivo when such prodrug is admnistered to a patient.
Pr odr ugs woeogasersl | y prepared by nodi fying functi onal pgrasesiomo@:way
such that the nodification is cleavedy either by routine manipulation or in
vivo, yielding the parent conpound. Prodrugs include, for exanple,
conpounds of this disclosure wherein hydroxy, am ne or sulfhydryl groups
are bondﬁétaﬂé) ferPategdnalientdEad derivltives afialtetios tsaifgdryl andoamiaé figktionatbgreapses t o

form they i Icfri:ﬁ(ﬁbu @s”&f'?@rnﬁfa (ﬁwrflhyﬂfrﬂ‘lhr H RYBSse of B4Sirbo Qra%ﬁquﬁ@(t)i‘-l e exanpl es

of pr odr t b

deri vat |‘?Fg§ HPVQF(?HWEﬂVe SSUF'?ﬂn%F ! "%}ﬁﬁs §myﬁ%3??fﬁnaé‘fﬁ% Iéhe quﬁﬂgay '? Eéoat ©
conpoundastivg inftbginewmright pndfer ke hv;irolxsabl@ ader ip yive epndgigasindhe Buraan sy | i ¢ aci d
(- CO3H) , semblerphanmcettizaiypdceptable isvedhyisolysebleesteegtoapsincleddithosewhien s, and

the |i kepeBSiSirredRY i hedaiiak Bodytolidie the¥diedtiabidlor AOEHIOr be hydrol ysabl e
under in vivo conditions in the human body. Suitable phar maceutical |y

acceptable in vivo hydrol ysable ester groups include those which break down
readi | y RefeteneesHinieinafienind emparad acqoring gt disciesuee '8?'”‘1"? RotR GPPPOYRES o ences
her ei naf ¢fdorntuta @ or gijfand tkirgpheonatentipatiyoadchetable saltlsosdrderivativeside bot h
conpgyinds of formula (1) or (II) and their pharmaceutically acceptable

salts anﬁflltgwj?ezglra i GF%chso\metr.l:' tﬁee%ﬁrqﬁuh& osftfc?an%f?al@%F@f)%av%ﬁ\&quéwwds of

fornmul a atom

gener al #YPMAtEE qar§ongtom, I fhegenggal {prmula HéX’s‘H) aydraepgee E‘HQ QBBPRPeF’ndl cates
t hat t hebddrindi¢atesatbatthe b¢re1 ip bbove td plafeeofpiagraper. The bmi@kénnda@ﬁldateﬁt!nab ates

that t heihB®BRd ishelk®l th¥plahe ofth@pgpedf the paper. It will be appreciated that
t he %Jbstltuents i n conpounds of formulae (1) or (Il1) may al so have one or

nore asymmetric carbon atons. The ounds, of _struc

occur as't WH'cﬂe\ﬁpB[?&Iateéirfﬁ?htﬁ‘%ﬂﬂsgt”%?ts H‘r@ﬂ"g?@&rﬁg%m”'ﬂ? k gh@ﬁ]’“%’%@ﬁ%ﬁ'?‘@) for m;
ar e i ncl onteet mare @symmetdc parbeeatemsnvent i on, incl udi ng m xtures thereof.
Separation of diastereoisomers or cis and trans isoners may be achieved by

convent i ?%@é rﬁ&%ncﬁg FL&Betufe: (B or AY ﬁa&%ﬁ&dr%gﬂdlﬁuﬁﬁérﬁhﬁdrﬁég b%ﬁast@r’%ﬁ’n@ﬁt ogr aphy
or HPLC. f roma

cor r &pofilis ‘ffé '%‘Eﬁ“&g‘?’[’? %%WEIU%#%'F%@F gfeée%H"Vﬁym 518‘@&"9 m'XtBres @% r%?s by
HPLC, of the corresponding m xture using a suitable chi raI
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
25  or 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 (1) or (Il) as described herein also extend to tautomeric forms thereof,
for example, keto/enol tautomers.
30
The compounds of formula (1) or (1) may be in crystalline or amorphous form. Furthermore,
some of the crystalline forms of the compounds of structure (1) or (1) may exist as
polymorphs, all forms which are included in the present disclosure.

35 In 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 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
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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 aiso
25  used.

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

30 solubility, dissolution rate, bioavailability and/or stability property of a drug molecule. 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, e. g. as a carrier, diluent or solubiliser. Alpha-, beta- and gamma-
cyclodextrins are most commonly used and suitable examples are described in WO

35  91/11172, WO 94/02518 and WO 98/55148.

The compounds of the disclosure may be milled 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 02/00196 (SmithKline Beecham).
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t he %sc sure are particularly useful for oral delivery.

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 patch, orally in the form of tablets containing
excipients such as starch or lactose, or in capsules or ovuies 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 lozenges which can be formulated in a conventional manner.
It is to be understood that not all of the compounds need be administered 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 compositions of the disclosure include those in a form especially formulated for
parenteral, oral, buccal, rectal, topical, implant, ophthalmic, nasal or genito-urinary use. In
one aspect of the invention, the agents are delivered orally, hence, the agent is in a form that
is suitable for oral delivery.

40

If a compound of the present disclosure is administered parenterally, then examples of such
administration include one or more of: intravenously, intraarterially, intraperitoneally,
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mannitol, pregelatinised starch, corn starch, potato starch, disintegrants such as sodium

starch glycollate, croscarmellose sodium and certain complex silicates, and granulation

binders such as polyvinylpyrrolidone, hydroxypropylmethylcellulose (HPMC),

hydroxypropylcellulose (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 methylcellulose) capsules. Preferred excipients in this regard include
microcrystalline cellulose, lactose, calcium carbonate, calcium sulphate, dibasic calcium
phosphate and, mannitol, pregelatinised starch, corn starch, potato starch or high molecular
weight polyethylene glycols. For agueous suspensions and/or 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.

Capsules, may be filled with a powder (of medicament alone or as blend with selected
filler(s)) or alternatively a liquid, 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 (l) or
(I1) and/or the carrier may be milled or micronised to provide material with an appropriate
particle size.
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1. weighing the required quantity of OPADRY® film coating system,
2. weighing the required quantity of water or other solvent(s) into a mixing vessel,
3. with a mixing propeller in the centre 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,

25 4. steadily and quickly adding the OPADRY® powder to the vortex, avoiding powder flotation
on the liquid 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.

30
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.

35  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 yields controlled
dissolution in the gastrointestinal tract thereby providing a similar effect to an enteric coating.
Thus in one aspect the disclosure provides a solid dose formulation of a compound of

40 formula (1) or (ll) for example where the formulation has an enteric coating.
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20 When a compound of the disclosure or a pharmaceutically 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 condition 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 components of such combinations may be
administered either sequentially or simultaneously in separate or combined pharmaceutical
35 formulations 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 simultaneous, the
combination may be administered either in the same or different pharmaceutical

40 composition.
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f or mul at Hedergnirg theragnt eri ¢ coating. I n anot her aspect the disclosure

provi des a solid dose fornulation conprising a protective capsule as outer
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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 treatment regime is continued for 1, 2, 3,4,5,6,7, 8,9, 10, 11, 12,
13, 14, 15, 16, 17, 18, 19, 20, 21 or more days.

In one aspect, the disclosure provides use of a compound of formula (1) or (i) in therapy, for
example, for treatment of microbial infections such as C. difficile infection, in particular

30 diarrhoea asssociated therewith, or one or more microbial infections described herein,
particularly by oral delivery of a compound of formula (1) or (l1).

In one aspect there is provided use of a compound of formula (1) or (lI) for the treatment of
cecitis (in an animal subject).

35
in one aspect the compound of formula (I) or (Il) are employed for controlling bacterial
overgrowth syndrome. Overgrowth syndrome (BOS) occurs when the normally low bacterial
colonization in the upper Gl tract and/or 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 IBS (irritable bowel syndrome). For an example of the use of
antibiotics in the treatment of IBS, see Rifaximin Treatment for Symptoms of Irritable Bowel



the formof a liquid drench such as a solution, suspension or dispersion of
the active ingredient together wwth a pharmaceutically acceptable carrier
or exci piwotoi1o0lideoigonpounds of the invention nmay al so, for/axarglosns2be
formul ated as suppositories e.g. contajning conventional suppository bases
for use in human or veterinary nedicine or as pessaries e.g. containing
conventional pessary bases. The conpounds of the disclosure may al so be
used in spiERbh@iAnGRaW. Elimiinaacatliding Ipader| Theagmals of PRAMatotherap, 2008, 4, hus
provi des,nd N a further aspect, a conbination conprising a conpound of
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a secondMetietidgrelerand varrOAYCIACE FI8S raeplt hMinerpd. M&ilangP SAles M ceripld. t he dose
of each Bm@pGastdemerplogy P0G, 5{3 om t hat when the conpound is used al one.
Apprgpriate doses will be readily appreciated by those skilled in the art.
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being treated and the age and the condition of the patient and wll be
ul ti mat eAy describérbalbive theaiompourfs df e preseshdisciesupshypay be employediather i nar i an.

The conpeestthentddf hiilendsie Rhintbiscl osure may for exanpl e be used for
admi qgstrati on with other active ingredients such as corticosteroids, as

appropriate. The conbjnations referr to above conveni ently be
pr esent el Israspet thege 'ﬂﬁ’&"’fdt?fjﬁ\CBF’pau"ﬁﬂ?%rf?fﬁwngioéQm%éqermﬁ%ﬂq?'gweé’ﬁa t hus
phar macemedicamerftdorthg fat ireaimentmipr¢rabialdgniactionsrpiahsi o Wifiede idédctionsdn above

t oget her pattitharaiigimosaaseodisté@ineyevamcept abl e carrier or excipient conprise a
further aspect of the disclosure. The individual components of such

conbi_nat i ons nma ﬂ% adm ni stered either, sequentiall r sinmultaneously in
sep a9t e'lrbqne(%ﬁ%qt G '5!‘?59"”%8 @d?%@?f’ otjlreatmen(fI comprising tl¥e aep of arg"lmlnlgtenng a
therapeutically effective amount of a compound of formula (1) or (ll) or a pharmaceutical
composition containing the same to a patient (human or animal) in need thereof, for example

for the treatment of an infection/illness or disease as described herein.
In the context of this specification "comprising” is to be interpreted as "including”.

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

EXAMPLES
30
Example 1
Deoxyactagardine B (7-amino-1-heptylamide monocarboxamide)
Deoxyactagardine B (2.5g), 1,7-diaminoheptane (0.52g) and diisopropylethylamine (0.44ml)
were dissolved in dry dimethylformamide (10ml). A solution of benzotriazole-1-yl-oxy-tris-
35  pyrrolidino-phosphonium hexafluorophosphate (PyBOP) (1.04g) in dry dimethylformamide
(5ml) was added portionwise over 2h. The reaction was followed by analytical HPLC (See
Table 1) and PyBOP was added until the starting material had been consumed (Figures
4 and 5).



fornmul ati ons by any convenient route. Wen adm nistration is sequential,

ei ther the conpound of the disclosure or the second therapeutic agent may
be adm niwoenmdstiisst . When adm nistration i s sinmultane®d3/GE2hm/mo0¥Ri nati on
may be adm nistered either in the samggor different pharnaceutical

conposi tion. When conbined in the sanme formulation it will be appreciated
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to humandime He? gig | y d&Q&éeAI evel of e %gent may be in single or divided
doses. FbEycletimedfimin admi ni stration the daily dose as enployed for adult
human tr epdch®iVolvhé:! raoge from 2-100ng/ kg body wei ght, preferably
5- 60/ kg oy, Wwei ght, Mpi,gh may be adnministered in 1 to 4 daily doses, for
exanmpl e, 8epending on the route of adm nistration and the condition of the
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20 (eluent dichloromethane:ethanol:ammonia 10:8:1) gave material of >90% 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 D3
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 I[ppm] PEAK [ppm]
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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33 57.6883 79 19.7487
34 57.5602 80 19.6807
35 57.1782 81 19.3537
36 56.3394 82 18.6924
37 55.779 83 17.3511
38 55.1894 84 16.1335
39 54.8993 85 12.0709
40 54.8157 86 1.8865
41 54.4243 87 1.7212
42 53.0651 38 1.56557
43 52.6472 89 1.3899
44 51.5046 90 1.2242
45 47.0088 91 1.0588
46 44.8668 92 0.8934
mple 2.

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

For the purpose of obtaining solutions suitable for oral or intravenous dosing, the
methanesulfonate salt of the compound of Example 1 was found to be suitable.



In one aspect there is provided a nmethod of treatnent conprising the step
of adm nistering a therapeutically effective anount of a conpound of
formul a (W 201008kdiy or a pharmaceutical conposition contair/isgiddogsgane to
a patient (human or aninal) in need thereof, for exanple for the treatnent
of an infection/illness or disease as described herein. In the context of
this specification "conprising”" is to be interpreted as "including".
Aspects of the invention conprising certain elenments are also intended to
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2h. The f‘?%‘ﬁ '\ﬁi% {)%/ﬁ %\'nge %cé"dﬁhal yti cal (HPL)C (See Tabl epl) angvmp;gqgver

was added until the starting material had been consuned (Figures 4 and

5) . Tabl eTA¢ méthahasuiforadte $HASE trososuthipoliahef Examplehiewasegdubie atappokimataly | bi ot i c
(e. gqpach@gghflinfatedct agar di ne B, or deoxy-actagardine B) and di am noal kane
derivatised products. Colum: Zorbax 5m C18(2) 150 x 4.6 nm Mbile Phase A
30% Acetonitrile in 20 nM pot assi um phosphate buffer pH 7.0 Mobil e Phase B:
65% Acetonitrile in 20 nM pot assi um phosphate buffer pH 7.0 Flow rate:

1m / m n Exadplers (Altérmative roata fdrGoépakatin & conmpouhd ofiExadidex1)100% B Tine 11

m n 0% Apd@Rf4ckghirdiRe Bl[7 4t-ButdxydPB6ryIdMid8)- 16 ptglamide mbnoBarboxamide]
15  Was prepared employing the process described for compound Example 1 from
Deoxyactagardine B and 7-(t-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-1-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



I njection volunme: 10 m Detection: 210 nm The crude reaction m xture was
poured into 30% aqueous net hanol and the resulting solution was | oaded on
to a Variwo Bong2@kut C18 col uim (30g). The col um was thecprasngos?2
sequentially with 50% 60% 70% 80% gp% aqueous net hanol, with nost of
the desired material eluting in the 76A)fraction (Figure 6) Colum
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oral or ipidevenpids cAeahith)4dre BBtdgdtess| fonate salt of the conpound of
Exanpl e 1 was found to be suitable. The compound of Exanple 1 was suspended

in water and an excess of methanesul fonic acid was added to give a clear
sol ution. Excess nethanesul fonic acid was renoved by | oading the sol ution
onto a BBxampleat C18 col unmm that had been conditioned according to the
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net hanes @¢scabee oyafar E¥#MBIRd- compound of Exanple 1 was sol ubl e at
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t r eat meniyvasiprdpafed frditi@sux§actagardine 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 activity 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-fold serial

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

35 conditions. This culture 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. Drug-free growth control plates were included. The plates were incubated in
the anaerobic chamber at 37°C for 48 hours and examined for growth. The MIC was the
lowest concentration of drug that completely inhibited growth or caused markedly reduction

40 of growth as compared to growth on the drug-free plates.
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Example 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. Particularly, the compounds may
have improved stability to intestinal juices compared to type-A lantibiotics.
10

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 fluids and its activity was confirmed against
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found 102Av02d10fs200gl € 9 Anti bacterial activity of type-Bcramotimbises The
conpounds of the invention show antinpgrobial activity in vitro and in
vivo. They are active against Costridiumdifficile and nmay have inproved
activity conpared to deoxyactagardi ne B. Susceptibility testing for
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conpar ed ree MC data (nmg/m) for
deoxyact agard| ne B (DAB), and derivatives thereof. (The | ower the val ue of
the result the greater the activity of the test conpound. ) Exanple 10 -
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20  Groups of 6 animals were dosed with approximately 10 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.

25 The procedure as described induced a C.difficile infection in the test animals, from which all
animals treated only with vehicle died within 3 days. In contrast, all animals 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.

30
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 administered to the rat. Whilst the amount of material recovered

35 depends on the number 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 of Example 1 can reach high concentrations in the colon.

40 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 50mg/kg/day of material administered intravenously for 7 days. The other study



digestion in the intestine using a sinmulated intestinal fluid (SIF). The
SIF was based on the standard USP sol utions for sinmulated intestinal fluids
and its asbi2vicog20s confirnmed agai nst Bovi ne Serum Al buwicn/dgdoiogeooset al |
Cin. Exp. I'mmunol. 2001, 123, 387-94)4_The conpounds were incubated in SIF
at 37C and their concentrations quantified by analytical HPLC (UV detection
at 210nmusing the conditions outline in Table 1). Figure 1 shows that
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Exanpl e %%]ﬁglg %%n%gf%%gcy of type-B antibiotics in the hanster nodel of
C. diffi8i|% égs Ph80" Cecitis The in vivo ef fi cacy of the conpounds of
the invention in the treatment of C difficile infections was evaluated in
t he standard ani mal nodel for CDAD, clindanycin induced cecitis in the
hanster. The results are sunmarised in Figure 2. Goups of 6 animals were
dosed with approximately 107 cells of C. difficile strain 401 3 and 24
hours later with a subcutaneous dose of 10ng/ kg clindanyci n phosphate.
After a further 24 hours, the groups were then treated either wth vehicle,
vanconycin or with the conpound of Exanple 1 three tines daily at
10ny/ kg/ day. The procedure as described induced a C.difficile infection in
the test animals, fromwhich all aninmals treated only with vehicle died
within 3 days. In contrast, all animals treated with vanconycin or the DAB
derivative survived for the duration of the entire 5-day dosing period,
denonstrating the protective effects of these conpounds. Exanple 12 - ADVE
in the rat nodel The conpound of Exanple 1 was dosed orally to rats for 7
days and recovered fromthe faeces by extraction with nethanol. Figure 3
shows the anmount of material recovered with



respect to the anount admnistered to the rat. Wilst the amount of
mat eri al recovered depends on the nunber of extractions, the data show t hat
at | east WO 20w/082%80f the conpound of Exanple 1 can be PetT®mBR2o®MDIMIChanged
after its passage through the G trackpand that the conpound of Exanple 1
can reach high concentrations in the colon. Exanple 13 - Toxicology in the
rat nodel The conpound of Exanple 1 was tested in a 7-day toxicity
experinment in a rat nodel. One study used 50ng/ kg/ day of materi al
adm ni st@lagos:i ntravenously for 7 days. The other studyused 200ny/ kg/ day of
material adm nistered orally for 7 days. Both the intravenous and oral
doses significantly exceed the anticipated clinical dose |level (around 3 -
30ny/ kg/ Hay bycamnpdundetiorigyla (INo si gni fi cant toxicol ogical effects were
observed during the experiment and necropsy reveal ed no organ danege. The
conpound of Exanple 1 wasyf out obvious signs of toxicity at
S0ng/ kg/ day orally |qz;Qi(§¥nman Clains: 1. A conmpound of fornula
(1) wherein Ais -ClHX afkylo 4 alkyl; Xis -NH(CH2)PNH2; p is an
integer 2 to 12; ZiS -N P [ § or Cl , aIkyI R2 is H an amno acid
or G -4 alkyl, and phar mac utlcal y dtceptable salts hydrates and sol vat es
thereof. 2. A conpound agc di° claim1, wherein Ais selected from
-CH(CH 3)2 and -CH 2CH(CHs) %5 3nnAlconmpound according to claim?2 wherein A
is -CH 2CH(CH3)2. 4 A conpoulg..fccording to any one of clains 1 to 3,
wherein B is selected from - CH 3)2

HN” SO

0,

0~ "NH 0 NH " :

wherein
A is -Cy4 alkyl;
Bis -C4 alkyl;
Xis -NH(CH_),NH;;
p is an integer 2 to 12;
Zis -NR'R%
R'is H or Cy4 alkyl;
R?is H, an amino acid or C,. alkyl, and

pharmaceutically acceptable salts, hydrates and solvates thereof.

2. A compound according to claim 1, wherein A is selected from —CH(CH3), and
—CH,CH(CHj3)s.

3. A compound according to claim 2 wherein A is -CH,CH(CHs)..

4 A compound according to any one of claims 1 to 3, wherein B is selected from —CH(CHj3)
and -CH(CH;)CH.CHs.



and -CH(CH 3) CH2CH3. 5. A conpound according to claim4, wherein Bis -CH(CH
3)2 6. A conpound according to any one of clains 1 to 5 wherein R2 is the
L or D iswoRn10fseemsOf -C(O)CH(CH 3)NH2 . 7 . A conpound @cemBtoiugob@zany one
of claims 1 to 5, wherein Ais -CH2G¥CB)2 and Bis -CHCH 3 2. 8. A
conpound according to any one of clains 1 to 7, wherein pis 3, 4, 5 6, 7,
8, 9, 10, 11 or 12. 9. A conpound according to 8, wherein pis 2, 3, 7, 9
or 12. 10. A conpound according to claim9, wherein the pis 7, 9 or 12.

11. A coppo e 0f ¢l aj to 10, wherein Z is NH2.
12. A 00%0%%03@%%%%%% t%%la?ﬁéi ‘?nm%elng '?oréﬁu aajlz(l ) and pharmaceutically
acceptabl e salts, hydrates and sol vates thereof. 13. A pharmaceuti cal
conposi t 6.ncarpopnd acavtding to@np oumer claime i ¢ hgvhesein Ry isdheL 6f DdsogierfPrm to 12,
and a phar¢raegojoHieHL)NHaccept abl e exci pient. 14. A conposition according to
claim13, for oral adm nistration. 15. A conposition according to claim13,

f t | adm nistration. 16, A d di f
cl i e 17 tACTPAP BaEEG Y 8P SRR ot A o) AdheCHCHEEPEn S8R © 15 1 or

use in tredeh@tt). 17. A conpound or conposition according to claim 16 for
use in the treatnent of mcrobial infection. 18. A conpound or conposition
accor di ”Q.Agorﬁécﬁh&“aégordimra%y Bnd BEciding 1987 Akndréih 8Gd 8,051 6 7C8, gl f41ci | e

i nfection. % A conpound or conposition according to claim18, wherein the
C. diffici?e%nfectionis in the colon and/or |ower intestines. 20. Use of
a conpound according to any one of clains 1 to 12 or a conposition

accor di ng. A coragoundaecondinglodd, wherkd fis 213,7, Per 12he nanufacture of a

medi canent for the treatnment of mcrobial infection, such as C difficile.

10. A compound according to claim 9, wherein the pis 7, 9 or 12.

11. A compound according to any one of claims 1 to 10, wherein Z is NH.

12. A compound according to claim 1 of formula (Il)

(n

and pharmaceutically acceptable salts, hydrates and solvates thereof.

13. A pharmaceutical composition comprising a compound according to any one of claims 1
to 12, and a pharmaceutically acceptable excipient.



2 1. Anethod of treatnment conprising adm nistering a therapeutically
effecti ve anount of a conpound according to any one of clains 1 to 12 or a
conposi t iwo 20ma8e@sng to any one of clains 13 to 15 to acpais2enveod@zneed
thereof. 22. A nethod according to clgim2 1, for the treatment of a

m crobial infection. 23. A nethod according to claim 21, wherein the
mcrobial infectionis C difficile. 24. A nethod according to claim 23,
for the treatnment of C. difficile infection in the colon and/or | ower

intesti NEP A go%fgg@fi&f&{?:g%irﬁqgg[?% 519, f&r;ﬁrgllaa.fnmiﬁl%tio ner ein the mcrobi al

infection’is's ntestine bacteri overgrowt h. 26. A nethod according
toclaim2 1, for the treatnment of ulcerative colitis. 27. A method
accor di np-tAccamipasitiorpaccordingrto claim { 3, dertnaesnteraifadministiaiph.e bowel syndr one.

16. A compound according to any one of claims 1 to 12 or a composition according to any
one of claims 13 to 15 for use in treatment.

17. A compound or composition according to claim 16 for use in the treatment of microbial
infection.

18. A compound or composition according to claim 17, wherein the microbial infection is
C. difficile infection.

19. A compound or composition according to claim 18, wherein the C. difficile infection is in
the colon and/or lower intestines.

20. Use of a compound according to any one of claims 1 to 12 or a composition according to
any one of claims 13 to 15, for the manufacture of a medicament for the treatment of
microbial infection, such as C. difficile.

21. A method of treatment comprising administering a therapeutically effective amount of a
compound according to any one of claims 1 to 12 or a composition according to any one
of claims 13 to 15 to a patient in need thereof.

22. A method according to claim 21, for the treatment of a microbial infection.

23. A method according to claim 21, wherein the microbial infection is C. difficile.

24. A method according to claim 23, for the treatment of C. difficile infection in the colon
and/or lower intestines.

25. A method according to claim 22, wherein the microbial infection is small intestine
bacterial overgrowth.

26. A method according to claim 21, for the treatment of ulcerative colitis.

27. A method according to claim 21, for the treatment of irritable bowel syndrome.



