WO 2010/089544PCT/GB2010/000188 - 1 - ACTAGARDINE DERIVATIVES The present disclosure
relates to certain novel compounds, pharmaceutical 5 compositions comprising same and use of the
compounds itions for the treatment of microbial infection, parjj igillin-resistant
Staphylococgggzgﬁﬁib(sg%\/lRSA) infection. Many antibiotic compoundg%é%%xgqﬁg)r%%egntiﬁed from
natural sources including microorganisms. Often the antibiotic compounds have a complicated
chemical structure and in particular a complicated stereochemical structure. 10Actagardine is a natural
product prepared from Actinoplanes garbadinensis, and has antibiotic properties, see for example
EP0195359, in particular against StreftodédcodsSpeyeRBSY WHIGhScauses scarlet fever and strep throat
infection. Despite the need for new antibiotics in the 22 years since publication of EP0195359 no
antibiotics derived from actagardine have been licensed and marketed. 15A new family of compounds
based on deoxyactagargirsatBisshs raoefiiys disclose cdonslOROOTIOZBEERaddenayactagardine B is
prepared frosamboligiofiaecanddirassare andes o brlistioehahing feaidice sifcaimoac tagaedireirfsetagardine
activity againshidissi inbarmeatsise Oy RifReaIdiiasbiapooasBINEIDR IMNBIPRIeEBEentrations
(MIOs), may be as\high AW epRdiE haAeReRdRaRRA HRraiRdesied Jiis actagardine has
only low to WQS&%&%%%%‘W&%QQ&M&%& GaKsE R E'Q&%ﬁsﬂé‘%ﬁé&%ﬁ&%@téﬁéémﬁm'CVOb'a'

activity the compo as. P?oxgg% ardine I?ugctlwty against MRSA when measured by a
standard tes?, sﬁgﬁrfscmlrﬁmu?n MRIDIONY Concentratons (MICs), may have an activity as high as
about 3% pg/mL, dEFEATIHEIH INELE R e R e i I@\/@y tBSnoderate
activity 25 a§aiRSIRAPRTIRARISA I BIRE I PepdispraitsiPuReRion fireiatariéttions in humans
and animalspigesarieinh causmh eyt SrepRyibetricticcatinieaitab dlespia B AgsrRs te¥istant to a
large group ehéliiboticscallgdabesintactanirstiorint BatRidéthe geiicillindeammeddaphalosporins. The
strain(s) receisteghaiisigmficartametsicodratteniiemdn the media and was branded a 30"superbug".
Patientg svith openaveurEmilhese iR RsedRRIMAIMMG Masiedityigesoandihose with a
weakened inRUR AR MRSk AliskeS InTeeHaRs HIReLialy ring haspitalizaren. The infection

is highly conmabql%ﬁggegﬂ}é% ;pogpggﬁgaq&]n%hospital ward, the ward may be closed until it is
HIeS Tom :

decontaminated. 'FF ntimicrobial com q_ynds with activity against MRSA would be
particularly us,eful.'%%%?gF AR novel & ?ﬁnps})qélﬂrggé\ r‘?é‘v& How rgcgﬁﬁgeé{n?ﬂlgeadrdvg?ﬁ%' g{éﬁﬁa{s‘ against MRSA, -

2 - Summan Y TR BReSHPaIEiR P H5erEa¥ B o VRiber A Ruknsot HE o A RBIFATUNE A5: wherein:R1
togethef it el issirto Whit AGERRERCHSPRNPING HIpPRIGHASHETD AR R NI e ARy Fepresents
an amino actierbigiriéhsoRIZt Gl eiae ok anenisapbehary iihioh toisretadhesl and the alpha-nitrogen and
alpha- carbonyl re pesgatianiasfrrhdcidasieUdR fprbse meai4dpy X NRBRY! Xeeprelsents a bond
or an amino agithi@sithisitory concentrations (MICs), may have an activity as high as about 32 pg/mL,
depending on the sirain tested. Thus deoxyactagardine has only iow to moderate activity
25  against MRSA.
MRSA is a bacterium responsible for difficult-to-treat infections in humans and animals,
The particular strain(s) of Staphylococcus aursus labeled MRSA is/are resistant to a large
group of antibiotics called beta-tactams, which include the penicilling and cephalosporins.
The strain(s) received a significant amount of attention in the media and was branded a
30  “superbug”. Patients with open wounds, those who have procedures involving invasive
devices, and thoss with a weakened immune systern are most &t risk of infection, especially
during hospitalization. The infection is highly contagious and if it is identified on a hospital
ward, the ward may be ciosed unfiil i is decontaminated.
Thus antimicrobial compounds with activity against MRSA would be particularly useful.
35 Certain novel compounds have now bsen identified with aclivity against MRSA,



R3represents H or CI_s alkyl; 1013represents H, 01.6 alkyl, -RA-L-Ari, or Fe together with RA and the
nitrogen to which they are attached form a 5 or 6 membered heterocyclic group optionally including a
further heteroatom (for example '1, 2 or 3 further-fieteroatoms) selected from N, 0 or 5, wherein said
heterocyclic group is substituted by Y-Arl; RArepresents a bond, -Cg alkyleb.waryl, -00_9
alkylCs.vihetenearyl, 15heteroalkylCs_iTheteroaryl, -CD:9 alky103_6cycloalkyl, heteroalkY105-11
heterocyctig, o1+ 0R BralkniGrtidietensewslicasmiicd a eRRsAALSt fostialghi.or branched Cp.IF, alkyl
chain wherein optionally one or more carbons (such as 2 or 3) are replaced by a heteroatom
independently selected from N,.0 or.8, wherein said chain is optionally substituted by one or more (for
example 1 or 2), oxo or nitrd™t 3 e.proviso that a heteroatom is not bonded directly to
the N of the group - pr branched C0.15 alkyl chain wherein optionally one
or more carbons (such 20 3) a e re l@pd by a heteroatom independently selected from N, O or
S, Swherein said chain is opmial uteﬁ by one or more (for example 1 or 2), oxo or nitro

Ci E[%b

groups; Arlrepresents phenyl sone or two NO2 groups or one to five (such as 2, 3, or 4)
halogen groups or one ort alky groups, or a combination thereof; IR5together with the
carbon to which it is attached an the"ﬁipha nitrogen and alpha- 10carbonyl represents an amino acid
residue: represents H, C1.9 alky aﬁ mino acid residue or -RB-Q-Ar2; RErepresents a bond, -0039
alkylCs_waryl, -00_9 aIkleg.O h teite ryI -00_9 alky1C3.6cycloalkyl, -C9.9 alky1C0.11 heterocycle;
represent a straight or branched C?o.:-18 alkyl chain wherein optionally one or more 15carbons (such as

2 or 3) are replaced by a hete s ependently selected from N, 0 or S, wherein said chain is
optionally substituted by ong,or mgre @‘ X0, @r nitro groups; At2represents phenyl
substituted by one or two] 02(/roups or one to flvp (s@é: 2 3 or 4) halogen groups or a
combination thereof; 20pre%'%em§ Dot 1; Bn@ilg,e!\lﬁhagmer’rtN resents; NHS NHHS
N ‘-'
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wherein: R together with the carbon to which 1t Is attached and the aipha-nitrogen and

aipha-carbony! represents an amino acld residue;
5 R* tcéather with the carbon to which it is attached and the alphe-nitrogen and alpha-
carbony! represents an amino acid residue; ‘
W represents —~OH or -XNR'R?,
X represents & bond or an amino acid residue;
R® represents H or Ca.s alkyl;
10 RY  represents H, C.s alkyl, -R*L-Ar" o
R® togethsr with R* and the nitrogen to which they are attached form a § or 8 membered
heterocyciic group optionally including a further heteroatom (for example 1, 2 or 3 further
heteroatoms) selected from N, O or §, wherein said heterocyclic group is subsfituted by YA
R*  represents a bond, -Co.e alkylCeearyl, ~Cos alkyiCs. whatercarnyt,
15 G0 heteroalky!Csrsheteroaryl, -Cos alkyiCs scycioalkyl,
-Cy.s heteroalkylCs.qq heterocyclic or -Co.e alkylCs.q¢ heterooyclic group;
L represents a straight or branched Cos alkyl chain wherein optionally one or more
carbons {éuch as 2 or 3) are replaced by a hetercatom independentty seiacted from N, O or §,
wherein said chain is optionally substituted by one or more (for example 1 or 2}, OX0 or nitro



or or the E isomer of the latter, wherein said compound of formula (I) comprises at least an Arl
25group or an Ar2 group. The compounds of the present disclosure have activity against MRSA
(Methicillin rggisiaisafaghylococcus aureus), for example R33, 12232, R@6r/B8%:1RAR1 8237, R31,
R40, W71, W74, W82, W96, W97, W98 and/or W99, when measured by a standard test e.g. M1C.
Furthermore the compounds have activity against 4Vethicillin sensitive Staphylococcus 30aureus, for
example 015, 020, 022, 023, G28, G30, 031, 032, 033, 035, 012, G26, G29, S H1000 and/or 8325-4,
when meagyred Bya Siandard fest, SUERARMICnor bolR@NG-EpRrimant e gempounds of the
present dls_ﬂg%we advantageously have an activity against one or more strains of MRSA of 8 pg/mL or
less, such as 4 or 2 pg/mL, which represents g&leal t ah2 fold, such rsoaal’? %rhg#ﬁlrgmjgcrease in activity
over the parent 35HRESISRIRTE S Qe8I et ar iR BB BEIR I P A 2 15,15 particularly
surprising BE®R0SEEEhTBAdS HRrRRIEPHDR 2 PREreRP LRSIt aRISTSE L S tivin van the parent
compolindyrein ek kb ateisapicnata reritBad o crshes tRYTeA o SERRIRG 1Y per &M@Y ifBhocarboxamide
and deoxyactagardine B N-[1-(3- dimethylamino propyl)piperazine] monocarboxamide have an MIC
against Stapholoegsesenayens SinsitistR8nyand SHLDBC ofreyer oxomate v 4pingk 2iFabis to say they
have poor activityagainsh MRBAcNYISE B wishing:lehsdapsing bydhenasidhimehanght that the
specifically:gubstifitad phenyldgisin haraeierisingdhe GATRo U Lh g Bresentmisclosure
contrquteS signifié:aaégé%]tré%éggﬁ@rpggg%t‘jﬁ%Qgg,@@ed herein. The compounds of the present
disclosure have aciivity against a pmber, of,migiobes, fof example. those listed herein, which may
make them %uitabf}é) o Lise a8 'Broad Spectrun antz:ﬁ)lot\ S, for eéam’gl the compounds of the present
disclosure 5\9neréﬁ?rﬁ%ﬁl%sgrﬁ?ﬁ'ﬁc?gb*‘iﬁﬂgg?ﬁ'/ﬁ?rgg“alﬁ%? ARBARER nﬁ’ermediate Staphylococcus
aureus for exampfecstiitis-Rygomfiyivios: 26/ gt g OR§ and/or vancomycin sensitive or resistant
enterococch for eseRmpteti steighiles Frroars CarlgEoRn Wieresope e IS5 G2 7R 05026,
ORL03627,03RbG5026) SRL0O3D3E, r@Rces08 2, SRLeBO3RIGRIMEENZS: IGREIB0BY, GRIS5035,
7757400, 9rh&bitzandiam iy iidadlpsthstagettivn 865228 180223 7TE62 A6 2) ¥88438T9 7865532,
9709024, 941087, 9704998, and/or 7860190, when measured by a standard test, such as MIC.

Thus compgpnds, gf the disglosHie RAURATIViN BRI SIaRMPEOsIB UEUTREE ayadditionally
or alternatively hayr\ée‘;\ ﬁ%&’#&rﬁ%ﬁ'gﬂ%@ﬁ%% 8%%@1%%@ S. pyogenes and/or Streptococcus

t

)

pneun;}§niae. In a first aspect, tere is provided a compound of formula (IV): wherein: X1 and X2 are
Leu anid Vat respé%}ff\?% f} or Val 8hd 11 re%pec ively; is H or C1_6 alkyl; is a straight or branched
C0.15 alkyl chain wherein optionally one or mo{r}e carbong are replaced by a heteroatom independently
selected from the group consisting of N, O or S, Wg‘én\auar‘ Said chain is optionally substituted by one or
more oxo or nitro groups with the proviso that a hgterogtom is not bonded directly to the N of the group
Arlis phenyl substituted by one or two NO2 groups, one to five halogen groups, one or two C1.3
haloalkyl greipssepfsa combination thereof; is selected from the group consisting of H, C1..6 alkyl, and
an amino acid residue; iSQ.OL 4. O X

NH §———— _NH Hs

or the E isomer of the latier, wherein said compound of formuia (1) comprises at isast an Ar’
25 group of an Ar® group.
The compounds of the present disciosure have activity against MRSA (Methicillin
resistant Staphylococcus aureus), for example R33, 12232, R36, R34, R3¢, R37, R31, R4,
W71, W74, W82, Wos, Wa7, Wo8 and/or WS89, when measured by a standard test e.g. MIC.
Furthermore the compounds have activity against Methiciliin sensitive Staphylococcus
30 aureus, for example G15, G20, (322, 323, G28, G30, G31, G32, G33, G35, G12, G26, G28,
SH1000 and/or 8325-4, when measured by a standard test, such as MIC.
in one embodiment the compounds of the present disclesure advantageously have an
activity against one or more sirains of MRSA of 8 ug/mL or iess, such as 4 or 2 pg/ml., which
represents at least 2 2 fold, such as a 3 or 4 foid, increase in activity over the parant
35 actagardine or deoxyactagardine B compounds.



or a pharmaceutically acceptable salt thereof. - 4 a second aspect, there is provided a composition
comprising a compound as defined above and a pharmaceutically acceptable excipient. In a third
aspect, there is phavisleerivdarypoumdinhicedssy t5hpatadpddmed 35y dithbozoll eomptamine)
monocarboxanisieich R aranans yhealsasseptiabiersatitinert Bretfesadmion of the Drawings
Figure 1 sooys theaalvBeoidi cumaonatehixmgplalalnAmousshadrReTiR model for
Staphyloc _CCLé{? ureus melihlcn In resjstant ér'g&% r§%5 1) as al\];HBCt'On z}gumu ative survival rate

over time b”(’)es -Ynaon?:'ﬁ%ﬁ'gﬁ){ ){3 eﬁ%?éng) ams ecompoﬁn gfa[t:]xampei%afl (17 hr%Cp))?ggcef”r‘lsts vancomycin,

and (*) reffHEeEnEEANS TaRind A ﬁ@BW&iW@&ﬁ%ﬁHq&aﬁﬁat%%ﬁ% FePE@ministered
subcutanesstisty gootrsBMiRPRg)VRiguret Mshiv@iothe kstinady Braptydiefuwshidhsitisration of the
compoundmicExainplebddtaind pergbmyetn casetasiby i@ 20p 3G htg/ ikgadted2dioure and 14

hours witr‘b%g@pg,}gﬁtﬁﬁﬁ,—h’gwg onthe Cehdicg %@L@@gé@mogenised thigh muscle of _
heutropaenic m'ﬁﬁe'_@ﬂrﬁ&%§@my+9&&qﬁ%%£8%ShEOQIQéEUH SESISIBNR(AMEEC3tatbhigure 3

shows a etermlnqtl n of Plgs(ma half I|}f1e gf the cq‘m%)und o{ f(ayfmple la in th% mouse. After i.v.
dosing in ﬁﬁ?éfa(n{]ﬁ-ﬁ Mice the concentraton of g‘c?m%oﬁﬁqu& x%rr?{)f'esefaa in 5?803%%5%& (mg/mL) was
determine?dpiaficeofs6xaBrBANe SaRe B ¢ HHIR S Bsg i IR a R BEe R W SR SB TR opie!
Deoxyactaghirilirsdinstifnecn ysiaipipredaforzbyrear o BumplBrereasio Almina RS Myure 6 is a
HPLC chroniategrsinbof Exampldd efteppyrificatisiivb etadedide soriptiane, forAfarhpetie context of
the presentslisrioseie refersitosstraigin eizairs osRraschedarnaipoatkyb Hossuempie saetiyl, ethyl,

n-propyl, ispprayl NRuBARntBHIss0, dieleIeny iR EBYN A8 —IMBIAXCBOtRI iy gsSaturated or

partially unsatur ing (i.e..a non- jC 0 f@ li ng% rsl r more
heteroator%%%’élggggéﬁ%orr(rl%f C’ ?é%?gf%é%% Z%CZL&?[%:? g:?gé% -égg-?%@iﬂ?or example a 5
or 6 memB5&rda He G eAGARIY SR GBS OIRRS ¥57e Sa B SR arddest §9§§7r?8IM€), pyrrolidine,
tetrahydrofuran, i&taRyaretIepaEHe dRplaveRE(hastrii akaTsbe Brpjeagetiregu2iiddzoline,
pyrazolidimesyimiddaizofithine 28ethekaigrievihiatiolidmeinsoxazabicing, pytan D nypgeiedlandbt or
4H-pyran) sg«eiRyeio pHdomsaBe piperidine, 1,4-oxazine, 1,4-dioxine, Spiperazine, morpholine, 1
,/4-dioxane. It will be understood that in definitions employed herein, such as C5..v, heterocycle, that
the heteroatom may replace a carbon atom in the ring and therefore C5_11 heterocycle and a 5 to 11
njembere1cl he sgpgygggt%%gﬁg%ﬁ&}ﬁme&%&m&m&m@iiomns of heterocycles will be construed'
similarly. hé eterocycle may be finked through carbon or nitrogen. 10Cycloalkyl as employed herein
refers to a saturated of partially unsaturated carbocyclic ring, i.e. a non-aromatic carbocyclic ring, for
example cyciopropyt-cyelopentyl or cyclohexyl. Heteroaryl as employed herein refers to an
aromatic carboc I rising one or more heteroatoms selected from 0, N or S including a bicyclic
system whereir neYer-both gngs are arQni or examyple-a z‘%’l membered heteroaryl, such as
pyrrole, furan, thiophene, 15yrazo| g9 azole Rt tazole, isothiazole, triazole,
oxadiazole, furazan, tetrazole, pyridine. pyridazipe, pyrimidine; pyr 'ﬁ\ﬁqe{ 1H-pyrrolizine,
indolizine, indof@Msoindole, fen2tttyan, isobehzotdran, | qojine, isoiAeoline, bénzothiophene,
indazoie, benzimidazole;puiig,) guingline, isone, chromane, ispchromane, chromene,
cinnoline, guinaé'lr, guinbxaiine, na%hyridi or’phthalazine. It will be understood that in
definitions 20emptoyed-herein, such as éteraryl, héfit e hetergafgm may replace a carbon
atom in the ring and therefore C5.11 heteroar Al 5 membered heteroaryl are used

interchangeably. Other definitions of heteroaryls S fued similarly. The heteroaryl may be
linked through carbon or a nitrogen, as appropriate particular carbon. Halogen as employed herein
refers to fluar, chloro or bromo, such as fluoro or chioro. 25Habalky' as employed herein refers to alkyl

wnersii, . .
groups having T 6 halogen atoms, for example 1 to 5 halogens , such as per haloalkyl, in particular
perfluoroalkyl, more specifically -CCI2CC13, CCI3, -CF2CF3 or -CF3.  Heteroalkyl as employed
herein is ankaliyl PEbresbAtPAGHEIFHSFHIRN AR GOLY SRPPERATHY wherein optionally one or more
carbons (such as 2 or 3) are replaced by a heteroatom 30independently selected from N, O or 8,
wherein sajgtchaip is eptionaliysubstituted by oneor



more (for example 1 or 2), oxo or nitro groups. In relation to a saturated or unsaturated, branched
or unbranched alkyl chain, wherein a carbon is replaced by a heteroatom selected from 0, N Or 8, it
will be clear to persons skilled in the art that the heteroatom may replace a primary, secondary or
tertiary carbon, that is 35-CH3,a -CH- or a branchéd carbon group, as technically appropriate. In
one embodiment At." represents phenyl substituted by one or two NO2 groups or one to five (such as
2, 3, or 4) Halogel? Gretehdt & earBhatio P iRe REGIN WhelRiB ABIGRAIHATRERTI®A. together with the
carbon to which it iattachie dealsdat 6 \adpiederiaiogeindand ralphih-ealdstrs) figraltagieabamino acid. 40In
one embodiment RkdiegeikReNwihotlse carbon to which it is attached and the alpha- nitrogen and

alpha-carbonyl is gReamingasidiresighe sale slRditiany 8lpHiRerGYSis e ASRRstirasidwititamic acid,

phenylalanine, 9'¥% oflisligine, ispleugine Jysine |eue g matienes: ¥ Qoup -NR?: _
2010/089544PCT/GB2010/000188 - 6 - asparagine, proline, glutamine, arginine, serine, threonine,

valine, tryptophan and tyrosine, for example phenylalanine, valine, leucine or isoleucine, such as

valine, leudifie or' feTIdipeRsHartRuPIEPalitR NO= sroypmRBein B tAeReRI BRLAR? Rith the carbon
to which it is attaded anebitrksl gheusnitroyesrdinkidpibeceabonyl is a natural amino acid. In one
embodiment R2 together with the carbon to which it is attached and the alpha-nitrogen and
alpha-carbgnyl is agaminorREIdKesidus selssing &om @laning, sysigingmAsRBIIFaRiGk:glutamic acid,
phenylaianine, glycine, histidine, isoleucine, lysine, leucine, methionine, asparagine, proline,
glutamine, arginine, serine, threonine, valine, tryptophan and tyrosine, for 10example phenyielanine,
valine, leudine or'?s%lcérdcine, such as valine, leucine or isoleucine, in particular leucine. In one
embodiment R1 is valine and R2 is leucine. In one embodiment R1 is isoleucine and R2 is valine. In
one embodingepiiaXegidisehtsechpiadiewtiethexésia bond then it is to be understood 15that the nitrogen
of -NR3R4will be attached directly to the carbon of the carbonyl. In an alternative embodiment X is a

natural amino agid, {9r SXALBpe SRS RN ARERpBAREPROATIS ithoaheagc acid
phenylalanine, glycine, histidine, isoieucine, lysine, leucine, methionine, asparagine, praline,
glutamineqeé‘@ﬁgﬁ’%‘@é’ﬁqé{ FEHFé?S‘ﬁW@?‘?@B%ﬁ?&?@ﬁ&%ﬁ%%?ﬁe, such as arginine. 20In one

embodiment R3 represents H. In an alterngtive embodiment.R3 r et gthyl, propyl or
butyl. In one"ehiBEbRTRSE R2PTE 'ﬁl?rl?lwgﬁga?tg?ﬁq e e‘ﬁ?ﬁ%i%@nﬁ%&%e%resen(t methyl, ethyl,

propy! or hitybrbvensi@ningdimemEitarn ke sepressnrceriraty sscarab el PeEiesents -R2-
(2-Ar3. In an alternative embodiment R4 represents -RA-L-Arl. 25When R4 represents -RA-L-Ari, Z
may for expryIpdepipsenioihe Daalkgsor an amino acid residue. In an alternative embodiment R4 is
-RA-L-Arl gl £ TERFEREMS RMQ AR comdbuaneiiBlaligenalive:embed raasisRrdand R4 dogether

with the ”i%fa‘ﬁ?;é; which thex araratias heskiorm.ar 8 @r8smemberedhsiescnrslieaovarantionally
urtne

including a r heteroatom (for,ex le 1, 2, or.3).selected fr xample
pyrrolidinef%%ﬁ?’ﬁéﬂﬁ‘ﬁlé?oﬁ pe a‘i?ﬁﬁ’e‘{”m%%se%%eeﬁ‘&%)‘r?& oF p L%H%i%}eggi?] o;?I %qé%ﬁgl(rﬁgnent. F%A
representsvansericingTs ATy e ssart the ¥eg diky 1 5 PTGt ] ﬁxgmﬁ&%.as%@cﬁﬁ?&? ¥'a -0039
alkyICs.ii heteracyulisigretipubcutanporidydioBLaIMAERRA is a bond. When RA is a bond then it will be
understood gtz ahdwi, tas efipsoptibiteagedinectyntimicafonthétngtrogme wid NR3RTOI8S M ande

embodimepy RAs( 0B 2kkyten 1lpaty] saushragKelaatieyt-nBz-alod-1 Odatkylith evaluation at 26
hours on the CFU/Kg in isolated homogenised thigh muscie of neutropaenic mice - (MRSA)
Staphylococcus aureus, methiciliin resistant (ATCC 33581).

Figure 3 shows a determination of plasma half life of the compound of Example 1ainthe
mouse. After Lv. dosing in male CD-1 mice the concentration of compound of Example 1z in
blood plasma (mg/mL) was determined after 10, 20, 30, 60, 120 and 240 mins.
Figure 4 is a HPLC chromatogram of Deoxyactagardine B.
Figure 5 is a HPLC chromatogram of Example 1 reaction mixture.
Figure 6 is a HPLC chromatogram of Example 1 after purification.
Detailed Description

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

Heterocyclic group as employed herein is a saturated or partially unsaturated ring (i.e. a
non-aromatic mono or bicyclic ring) comprising one or more heteroatoms selected from O, N



04 alkyl-, Cs alkyl-, C6 alkyl-, C7 alkyl- or Cs alkyl-phenyl or napthyl, in particular phenyl. When Co is
employed then Co.soaryl will be linked directly to the nitrogen of -NR3R4. In an alternative
embodimen#RAti®/@074alkyICs.fiheteroaryl, 03.6 alkylCo.scycloalkyl, or BETGRIHEKYICISS 11
heterocyclic group. 40In an alternative embodiment RA is co" alkylC5_11heteroaryl, such as C1 alkyl-,
02 alkyl-, C3 alkyl-, C4 alkyl-, C6 alkyl-, Co alkyl-,£27 alkyl- or Co alkyl-heteroaryl, for example
selected WO 2010/089544PCT/GB2010/000188 - 7 - from pyrrole, furan, thiophene, pyrazole,
imidazole, gxpzols.Jegyazele dhinzelapdrethnzolocisigauis saxeaiageaisintuflazarictetrazale; pyridine,
pyridazine., ,-vg} p%y%fé%'é‘%%%@ur&k'@fféﬁiﬂé&@ﬁdﬁw&lgwataMlegmtd@ez bepzofuran,
'Sobean;fUéy M 349 rﬁgﬁ?ﬁ%mﬂﬂé’z‘”&lﬁm@%ﬁ%ﬂ!&%@%;%@%@%%i&%ﬂllnr(])t'rl}ned
isoquinolin ef ro ane, C nnoline n | yridine
or phthaiaZ@n (in pFﬁt(‘if‘\igrembo m%’ﬁ?%g 9% gd %b 8%% lﬁg%ﬁgmlﬁ C)IHB%EW 02
alkyl-, 63 abBACEEE MR NEEBea IR G E‘ﬁlﬁ?fs%%@% c‘?loﬁ ;ectéd from
cyC|opropyﬁuebr@ﬁ)%mﬁﬂ‘%@é%ﬁ)ﬁ@&he\ﬂm%rﬁa@ﬁ‘|‘§‘@fﬁ’fﬁﬁ?§cﬁ D&?@E IBSI #ifl be linked directly
to the n|trogerefmfeNRGRﬁe@@‘i’ﬁi@ﬁ@d@hﬁﬁ@éﬁrﬁ@mbﬁ‘ﬁ%‘%%@mﬁ@?ﬁﬁ*% B group for -
example Cloatisylieiiatkyl n&Bratiyles 04l atkgdnsDBedikiphilatB ANe/hsigoaiRiplrey EBIARYI-heterocyclic
group for expmpheselactedifiyanpyrroline (such as 1, 2 or 3-pyrroline), pyrrolidine, tetrahydrofuran,
tetrahygrothiophee, jawiazelis,(spe hasid fers Ry sazalingd 3ripidaroline pyrazaitdingcimidazoildine,
3-dioxoiang, g"az%'wﬂ%ram%%kgdeﬁonw@nf&ﬁ%@%%buawalypw@ebea@%éc@&bﬂés@ﬁH pyran,
piperidine, 13-0Xgzine, 1,4 d% {bgfaﬁ’&%% %Jé}srs%ogpgmm&.@@%éyg Whai Go is employed

1
then Cs.ii heteroc cFe er bo tly lothe n oge Héfd?'gbl'ﬁ a linking group
and thus wﬁﬁ’FFlP%SYﬁﬂPg‘gsS%enng tc %%s a cstc Joa ggﬁw&cgn%;%%% te et%o arMI or g\rxl then LAl may

be attachedR8a A B0l AETE'ERBIiIM ?‘?&eﬁ Yoo I’I ma hnked directly to
the n|tiegerﬁ)mZ‘NFRWzﬁﬁe?ﬁﬁﬁi%%%ﬁ@ﬂeﬁﬂa@@tw,&ﬁoﬂﬁdﬁﬁ ﬁn‘?@g BRA" razaﬂﬁ an alternative
embodimernéttaisie. straitpat pyrisezineh edidisg. fyratieag Haaing. o tRyIrelzhs: HERNT difRdRally one or
more, suchigsnasie, igarhomnts), istheereiptacdatibing lseteroimesetitimnddrendaadand 5, such as N,
and optionalhsrsitie guby0X¥Qiteige lisof i) olrer @bexaneplectisamsteaighitGdnd dikydiickain (such as
Cl alkyl), WG&F%% G%nm&&ﬁﬁ@%%ﬁrﬁnéaﬂ@ﬁﬁgﬁ%a hetgnaatontefgotvner piadinatiohain does not
bear agfy oplignga).s ?EW%{]EE as oﬁ!tﬁé@?& Eaderis Reiraieiih AG:Praledchainonhesaim one carbon is

| d b t tituent, ticul
(CH2)INHIE H%%:)O ?_Eﬁﬁ%%# ?%lm %ﬁ?ﬁﬁﬁ%?%gi%jmﬁ %%%ﬁé?ldgndlg partioular,

to 14 such éfgar ne em odlment a heteroatom in

L is separat@3r&mitiedireih -8R RITEYH: SRR BBH ASHEL S0 one embodiment Y
represents CD. WHRSPESNi S ey s hRINTE ArKe AUmre VRIS SR e REIE B e IR RIE W Sup. 35in an
alternafve embodieieaitoy 38 erstryerhbaebraifthics(erpaRsIAYBHhi, ©PIARGAREI (8F example C2,
C3 or C4 chaivsranie!! tsehadasiy) ebelin} wierREAISHHDRATHF SRS HAERKUBRE SRS @i bon(s)
is/are replace@lyahé&ekoelomSaetected from 0, N and S, such as N, and optionally substituted by oxo
(for example 1 or He@mﬂqﬂbaﬁit@mﬁt&emMdﬂ@&ﬁﬂh&%ﬂ%ﬁ@f@@f@wﬁwfﬁ@ﬁf@@ﬂ@’f\l 1-1C(0)-.
40In one embaginvastsh\Spisophiprylsobstitetechbys 1523k ord dalmgiasegroupsedeaiample: 1
haloges groupyspeabeasy2€abbeso 3re hlotoyr4-cliteran 24k onain3sfhptroall Husigyteddy erivadiogen groups,
such as di-flupse elireitargiedi-bramexéseiciragdids2,4; 2,5; 2,6; 3,4; 3,5 halo); or 3 halogen groups
such as tri-fluoro g i-eBl0E: issRAsticLbaLhahistEd, B:aciahipimbisdctechlniahaid dhefsiom, 3,5
di-fluoro, 3,4 Jisfl0LdeRdbsliHahRsfhpsod4rentor@nne sallysdrakiose &4 direhtore sBikdli-chloro,
2,4-di-chloro ':F?rtr%’érﬂh EOhetercatom may repiace a primary, secondary ar tertiary carbon, that is
35 -CHs, -CHy-, a -CH- or a branched carbon group, s technically appropriate.
in one embodimant Ar' represents phenyl substiiuted by one or two NO; groups of one
to five (such as 2, 3, or 4) halogen groups, or a combination thereof.
in one embodiment R® together with the carbon fo which it is attached and the alpha-
nitrogen and alpha-carbonyl is a natural amino acid.
40 In one embodiment R’ together with the carbon to which it is attached and the alpha-
nitrogen and aipha-carbonyl is an aminc acid residue selected from alaning, cysteine, aspartic
acid, giutamic acid, phenylalanine, glycine, hisfidine, isoleusineg, iysine, leucine, methionine, ‘



5In an alternative embodiment Arl is phenyl substituted by one or two nitro groups such as 2,3; 2,4;
2,5; 2,6; 3,4; 3,5 di-nitro, e.g. 2-nitro, 3-nitro, 4-nitro, 3,5-nitro, 3,4-nitro or 2,4-nitro. In one embodiment
Ari is phenyksuhstiisedsby 1, 2, 3 or 4 halogens and 1 or 2 nitro groups,paiticibm pprawiss that the
phenyl bears at most 5 substituents. In an alternative embodiment Arl is phenyl substituted by
one or two haloalkyl groups, 10for example 2-haloglkyl, 3-haloalkyl, 4-haloalkyl, 3,5 di-haloalkyl, 3,4
di-haloalkyl, 2,4-di- haloalkyl, especially wherein the haloalkyl is -CF3. In one embodiment the

fragment -NiR3R4 reprSsRNRRALZIIHILS SkRI0Rhsmhuhersinenykis Subgseddy one of two

10 MR RCDAS 21 cﬂ}éé) halogra grRuRs ke Xamme &seefinrg above, and n

NO2 groups_ or gn
representsed(%’,ﬁrr‘p;ﬁﬁn one embodiment the fragment -NR51:14 represents -piperazinyl(CH2),phenyl

wherein phEHF eSS tuted by one or two haloalkyl groups, far example-as defined. above, and n
represents 0 or 11" o€ WB%“@H%%%%W?W&WQ@%&% n—f\?ﬁ@l‘& %S-éﬁ%%%%ny é’&b%ﬁﬁted in the 4
positiof byniEegepREhIReRIRRMbER RUEHEBPAAEYroups selected from NO2, chloro and bromo. 20
In one embodimentotiscefripgitesnt RiraRiI06S etcrsRe s NP Jdt BRFTESLATSHHREH T the 4 position
by -CH2phemybahereippheasidsysisbstitniad aydonsicoe segeddps st R NG Nor and
bromo, in pasticylaswbetrintheyseaffold dyactagetidine isoleudnonsieemisodimenttttiencémpound is not
actagardingddstdyhopnahensviipiperazinaidnanasarharanideias mgaspiae and tyrosine, for

[4'(4I'?5]IOQQ&HS%%@%@%@%NQW@JWWiigﬁé%iﬁ@,t@gé{ @@aline, teucine or isoleucine, in
[4-(4'-nitrobenzyflpiperazineknonocarboxamide In one aspect the fragment -NR3R4 represents
-piperazinyﬁﬁgﬁ%ﬁﬁw&g%ahe%Whe ein RQ?@{' iis s%bstituted by one or two NO2 groups or one to
five (such as 2, 3 bF ) FHBGan Groups, 10F exampie.as defined above. In one aspect the fragment
-NR3R4 represerlfé{’-‘ﬁi5@%@@5@@%@5&§@? 30Wherein phenyl is substituted hy one or two
haloalkyl groups, foP @ISR S RRIEEERE RO \InEhe BrRBIEA P28 AR Y natural
aminolacid fetitiasjfegenxdrifiRselb breftaeier s dyerarmen K s iR s giutamic acid,
phenyialanine, glycinealtistitlire;ibokineirie; iysimuie o, apidtiito axgarispaeaghEcProilne,
glutamine, argipineyseniscsdpiarnine, yanmidnpioptanaadriyrgsie, sisthiss phienytalanine, valine,
leucine or isRlEUGINRIRSR-RMtFY A VAR HRIENGutamink) SgRis badisentahirepretrents H, C-1,6
alkyl, for exgyrggﬁgaeatm/[y,%gﬂyé,‘ RraPyL gristyl, or an amino acid residue, for example selected from
alaning, cysteine, espario acid, Qutais Acid, phepylAlaging: rRss Aistsingiselaucine, lysine,

'Supin€, methionine asngara Ine, p{ollne, glutamine, arginine, serine, threonine, valins, tryptophan and
tyrosine, sulF L5 éoﬁﬁgo?rrsgﬁ'ng_. In one embodiment 7 is H or ale, such as H. In one embodiment
Z is phenylalanind® W‘?Bﬁ%%ﬁé@&%ﬁ@%ﬁiﬁ?@ﬁ%i%q e BT HIRFRAVe dm oﬁignent Z
represents AREMAARZY. In AR RBRSFIBEAINERD RSSO Witen BY S HoRPEEAT RiN be
understood Ghéarf Qroanairaalieppridimeni& dirstaspRKB ¢id the terminal nitrogen of the amino acid at
positiops1. In an alitemeRive@asbodirRentARB 75BD 8 kYIS Loz, Subh-Rikg CapyAMEBY alkyl-, 503
alkyl-, 0.1 aigidrSalkid-arCaatiotive @Thadidyhent /&8 afylpineayd Drerapibyt iR pamic¢ular phenyl. When
Co is employed thgn{eedoanhwilbedinkas direcdydRthastaisingl oitragegenfithenaming acid at
position 1. . n.an alterpative emhodinentBeds 00 fakubimanheirkad «aueh as Cl alkyl-, 02
alkyl, C3 ally Gl o B> (0 Allatec Ul vk & Giadlodsaslirparliagiein said heteroaryl
? ) le from py ole [ imidaz

10is selectecle Qr.exa re uran, thiophene, pyrazole, imidazole, oxazole, isoxazole,
thiazolé? iso?mgridd’?& ?I’Fa%ﬁ@eg&g%igﬁgllg?%zrlgggﬁ?% “é?ncé)igy ridine Eida inn D rimidine, pyrazine,
triazine, 1H$W%F?2?H%?‘Wﬁﬂ§l’f*ziﬁ%?’ﬁ?88‘i%?ig%r?ﬂdgifé% %@f%?)‘fﬁ%nj |§’6%£§%26f&r3trel,r iddoline, isoindoline,
benzothiopheneaiirifazereoply Anfidarotdy SurnEEamBIheiEbquinoline, chromane, isochromane,
chromene, cinnoliitegrguinazdiinen: diiisexeine, WaphthyriginenstesghuibgAnes saed hed & employed
then 08,10hattraanybrilide, linkiedtiipsty toitketmgaind -NR°R"
35 In one embodiment R* is Cp.e alkyiCerparyl, such as G, alkyi-, G, alkyl, Cs alkyl-,
¢, alkyl-, Cs alkyl-, Cg alkyl-, Cr alkyl- or Cq alkyl-phenyi or napthyi, in pariicuiar phenvl. When
Cq Is smployed then Cs.qoary! will be linked directly o the nitrogen of -NRPR?,
In an alternative embodiment R” is Cq.p alkyiCs.sheteroaryl, Co.p alkylCsscycioalkyl, or a
-Co.s alkylCe.1s heterocyclic group.
40 in an alternative embodiment R? is Co.s alkyiCs1qheteroaryl, such as G, alkyl-, C; alkyl-,
Cs alkyl-, C, alkyl-, Cs alkyl-, Ce alkyl-, Gy alkyl- or Cy alkyl-heteroaryl, for example selectad



nitrogen of the amino acid at position 1. In one embodiment R8 is -00.9 alkylCmcycloalkyl, for
example Ci alkyl-, C2 alkyl-, Co alkyl-, 04 alkyl-, C, alkyl-, Cs alkyl-, 07 alkyl- or C8
alkyl-C3..8cycioalylssaherein said cycloalkyl is selected from cyclopropy#ayclementyhoscyclohexyl,
When Co is employed then 20Cmcycloaikyl will be linked directly to the terminal nitrogen of the amino
acid at position 1. In one embodiment R8 is Co.q alky1C8.11 heterocyclic group for example Ci alkyl-,
02 alkyl-, Ca alkyl-, 04 alkyl-, Cs alkyl-, C8 alkyl-, 07 alkyl- or Ce, alkyl-heterocyclic group, for example
wherein said igleieGlic QoA Selscter fipmea oligedslishasb, faidepualinol pyrrolidine.
tetrahydro urarf t%'g(raa Y rotp hene, razcg},pﬁa %% QA ,pé/r%gggﬂg)tr%g@gd@qohne

pyrazolldlnéa‘Tﬁndazo oxo ane t ne |so 11 or 41-1-pyran),
3,4-dihydr&RIA)FalRy lﬁ@?ldnr% 21 i50idal5] e”i% |d>'<S|P\ g??%t%ilﬁgiﬁﬁrﬁ%ﬁ?ﬁg fnd 1,4-dioxane.

When Co .5@@@31@9@%1&5@!%%6!1*1%{@?6&9@&%%%% SR H8 ferhinial nitrogen of the
amino acidsat{yosition th@ﬂﬁww@mh%mﬁ@ﬁ@ﬂ@ec@'WHEOW%PE‘,‘BV%%PWH #%GR8erstood that AP
may be 30directlynlimesthtodirste Rhindlnitbyenortpeinimeaaa atpsbitior223%Y" |n an alternative
embodiment Qiisia slestightirbsan chetkysuChaiy'straig tioCRo-alkipetvheiatiet &rioptionally one or
more, such.asaneyCarboms)istayerepiacednn & heterpitpn tbeteCied toain il Bnith®dsuch as N,
and oonng”g #;péywp@[g,gy,gm?\]ﬁ%dexample Q is a straight C-1.3 alkyl chain (such as Ci alkyl),
wherejp none o ﬁ%n%am%&rﬁéﬁtf@@@%d ba3ohrierea ey paitisanwheegmthe chain does not
bear any optiopel i ;ﬁ'ty%ﬂtaﬁw «%'tmat SR 2iaich 96 S8l haiuBssein one carbon i
roato

replaced b e chain o tlo ally 0 ent, in particular
(CH2)1NI—R@Pi‘EB"938PGf?9I—f5ﬁ\RM5f 25 %v i |gr§’ﬁ e ne} %?§£§lng%§é yﬁ%%ﬁéﬁlls and integer Ito
14, such adeiCaRyseotyneigoR RTINS (R AB B STHY R?IEF&%E AOFone eMbadiment AP is phenyl
substltutedlt!)\gfdalzdzdfae AeioroigteH ez iR dReHGABHIRE, Hﬁ@@f(%‘mbﬁ? ariétEPERBkIoro or di-bromo, in
particakar 43chtinggre-Beivaimoroeduhei-1, 2202 0/ GEEGEP CTIEEDD TIOUOEBENF0- chioro,
2,4-di-chlorp Dgidxéndi-fluemcCinsamaltesdative @mietimentArl bs priehdinstritediBysshe or two nitro
groups, for @xamme 4-nitro, 3,5-nitro, 3,4-nitro or 2,4-nitro. In one embodiment p is 0. In one

embodiment p is &, Ji0Reembriigngpishadragament NebSorddEEily atcaleraajtieapmbodiment the
fragment. gejfgr]ég:?clzl'e_,' steroaryl or aryl then LAr may be attached via the ring.
20 L in one embodiment is Co. When L is Cg the Ar® may be linked directly to the nitrogen
of ~NR*RY, Altematively when L is G, then Ar' may be linked to R
ir an alternative embodiment L is a straight or branched, such as straight, G5 alky!
chain wherein optionally one or more, such as one, carbon(s) is/are replaced by a heteroatom
selected from O, N and S, such as N, and optionally substituted by oxo (e.g. 1 or 2}. For
25  example L is a straight Cq.; alkyl chain (such as C4 alkyl), wherein none of the carbons are
replaced by a heierostom, .g. wherein the chain does not bear any opitonal substituents,
Aliernatively, L is a straight Cs. alkyl chain, whersin one carbon is replaced by a
hetaroatom, such as N, and the chain optionally bears one oxo substituent, in particular
~(CHz)INH(CHz), or ~(CHapNHC(O)- wherein i is an integer 1 to 12, Jis G or 1 and k is and
30 integer 1 to 14 such as ~CHCHCHaNHCH,- of ~CHCHCHNHC{O)-,
in one embodiment a heteroatom in L is separate from the nitrogen of NR*R* by at

lzast two carbon atoms.
in one embodiment Y represents Cp. When Y is G the At will be finked directly to the

relevant heterocycle groun.

33 in an aiternative embodimant Y is a straight or branched, such as straight, Cq.5 alky!
chain (for exampte Cz, C; or G, chain, such as a G4 alkyi chain) wherein optionally one or maore,
such as one, carbon(s) is/are replaced by a heteroatom selected from O, N and 8, such as N,
and optionally substituted by oxo (for example 1 or 2 oxo substituents, in particular on carbony),
such ag ~CHy- of “CHCHMNHC(O)-.

40 in one embodiment Ar' is pheny! substituted by 1, 2, 3, 4, or 5 halogen groups, for
example: 1 halogen group, such as 2.chioro, 3-chlore, 4-chlore, 2-fluoro, 3-fluoro, 4-flucro;



In one embodiment W represents -OH. 10In one embodiment there is provided a compound of formula
(1) comprises at least an Arl group or an Ar2 group wherein R1, R2, R3, R4, Rs, Z and p are defined
above: NRWO kbiddiddN 'NH N" O, I/R.",NI Or HNO H r."XNR2R4 0 (Il). Rof&EHiBdment there is
provided a compound which has a formula (Ill) wherein R1, R2, Z, YArl and p are as defined above for
compounds of formula (I) and said compound of-formula 15(11) comprises at least an Ari group or an

Ar2 group: O
2 halogen groups, such as di-fluorc, di-chioro, di-brome (such as 2,3; 2,4:25 26,3435
halo); or 3 halogen groups such as tri-fluoro or fri-chioro; in particutar 4-chloro, 3,5 di-chioro,
3,4 di-chioro, 2,4 di-chioro, 3,5 di-fluaro, 3,4 di-flucre, 2 4-di-fluoro, 2-fluoro4-bromo, aspecialy
4-chloro, 3,5 di-chioro, 3,4 di-chioro, 2,4-di-chioro or Z,4-di-fluore.
5 in an alternative embodiment Ar' is phenyl substituted by one or two nitro groups such
as 2,3: 2,4; 2,5: 2,8; 3.4; 3,5 di-nitro, e.g. 2-nitro, 3-nitro, 4-nitro, 3,5-nitro, 3, 4-nitro or 2,4-nitro,
in one embodiment Ar” is phenyl substiiuted by 1, 2, 3 or 4 halogens and 1 ar 2 nitro
groups, with the proviso that the pheny! bears at most 5 substituents.
In an alternative embodiment Ar' is pheny! substituted by one or fwo haloalkyl groups,

10 for example 2-haloalkyl, 3-haloalkyl, 4-haloaikyl, 3,5 di-haloalkyl, 3.4 di-haloalky!, 2 4-di-

haloalkyl, espacially wherein the haloalkyl is -CFs.
in one embodimant the fragment -NR°R* represents -piperaziny{CHz).phenyl wherein
phenyl is substituted by one or fwo NO, groups or one to five (such as 2, 3, or 4) halogen
groups, for example as defined above, and n represents 0 or 1.

15 in one embodiment the fragment -NR®R* represents -piperazinyl{CHo).pheny! wherein
pheny! is substituted by one or two haloalky! groups, for example as defined above, and n
represenis 0 or 1.

In one embodiment the fragment -NR°R* is -piperaziny! substituted in the 4 position by
-CHazpheny! the latier bearing one or two groups selecied from NO;, chiore and brome.

20 In one embodiment the fragment -NR*R? does not reprasent -piperazinyl substituted in

the 4 position by -CH.phenyl wherein pheny! is substituted by one or two groups selected from

NO.,, chioro and bromo, in particular wherein the scaffold is aciagardine.

in one embodiment the compound is not actagardine [4-(4'-bromobenzyl)piperazine]
monocarboxamide, actagardine [4-(4'-chlorobanzyi)piperazingimonocarboxarmide of

25  actagardine [4-(4-nitrobenzyl)piperazineimonocarboxamide

In one aspect the fragment -NR®R* represents -piperazinylCH,CH,NHC{O)phenyl,
wherein phenyl is substituted by one or two NO; groups or one to five (such as 2, 3, or 4)
halogen groups, for example as defined above.

in one aspect the fragment -NR*R* represents -piperazinylCH,CH,NHC(O)phenyl,

30 wherein phenyl is substituted by one or two haloalkyl groups, for exampie as defined above.

in one embodiment R® represents a natural amino acid residus, for example selected
from alanine, cysteine, aspariic acid, glutamic acid, phenylalanine, giycine, histidine,
isoleucine, lysing, leucine, methionine, asparaging, profine, glutarnine, arginine, sering,
threonine, vaiine, tryptophan and tyrosing, such as phenylalanine, valing, leucine or isoieucing,

35 in particular valine or leucins.

In one embodiment Z represents H, Cq.¢ alkyl, for exampile methyl, ethyl, propy! or butyi,
or an amino acid residue, for exampie selectad from alanine, cysteing, aspartic acid, giutamic
acid, phenylaianine, glycine, histidine, isoleucine, lysine, leucing, methionine, asparagine,
proline, glutamine, arginine, serine, threonine, valine, iryplopnan and fyrcsine, such as alanine

46 orserine.
in one embodiment Z is H or aia, such as H. In one embodimant Z is phenylalanine.



OONHH H 0 2n Ho, ,)Len2 R0 In one embodiment there is provided a compound of formula (IV):
WO 2010/089544PCT/G82010/000188 - 12 - wherein R1, R2, R3, Z, L and Ali are defined above
for compoungle effpirasia (1) and said compound of formula (IV) comprisag atdeastancdst group or an
Ar2 group. Various aspects of the disclosure are provided in paragraphs 1 to 64 below. Paragraph 1 in
one aspect there is provided a compound of formula (I), as defined above 5wherein: R1together with
the carbon to which it is attached and the alpha-nitrogen and alpha- carbonyl represents an amino acid
residue, R2togethfer W|tq the carbo Zﬁ’o wh|<‘zhr|t IS att%ﬁ(@(ha the alpha-nitrogen and alpha- carbonyl

represents an amino acu?rpeaéw NIR3R4, Xrepresentsc? bond or an amino

acid residue, RSrdprEESHIS '5‘?@ 5 SRV @?4%%?@3%%%0&%88&“{”’ RAMATOH 18 Stogether with
R4 and the Rith6g@h atewmraﬁemwrgrévat?é%ﬁmaﬂﬁffﬁf@'degﬁéﬁfﬁ@%@dﬂi@ﬁé{%r&&%ﬁ*@fwoup
optionally includinty arfafitiartveteredirans Blcieteds fabifOn0ndr Ickap Stirliwt By 3H, RArepresents a
bond, Cb_g&lkikGedaresiyl, DeByalKyHERYL 1O etindary;- 8By rHkyC8 Dupyckd dikad im0 elks/100.1i
heterocycle gkayp; represertsrapaiyaight 0CHranchathbehisdaliedithainshenain dptignatiytene or more
20carbons (sMeh asdwosesitiBree) are replaced by a heteroatom independently selected from N, O or S,
wherein a carbon g gaigtChainIS ARSIaRaHY-SUDSHIUGH LY, QREOL M Su dies @F, BIkJR, ATOMRG.
, Cs alkyl-, C, alkyl, G; atkyl-, Cs alkyl-, Cy alkyl- or Cs alkyi-heteroaryl, wherein said heteroaryl
10 s selected, for example from pyrrole, furan, thiophens, pyrazole, imidazole, axazole, isoxazole,
thiazole, isothiazols, friazole, oxadiazole, furazan, tetrazole, pyriding, pyridazine, pyrimidine,
pyrazine, triazine, 1H-pyrrolizine, indolizine, indole, isoindole, benzofuran, isobenzofuran,
indoiine, isoindoline, benzothiophene, indazole, benzimidazole, purine, quinoline, isoguinoline,
chromane, isochromane, chromene, cinnoline, quinazoline, quinoxaling, naphthyridine or
15  phthalazire. When Cy is empioyed then Csqphateroary]l will be linked directly to the terminal
nitrogen of the aminc acid at position 1.
in one embodiment R® is -Cos aliylCs.eycloalikyt, for example C. alkyi-, C; alicyl-,
Gy alkyl-, C, alkyl-, Cs alkyl-, Cs alkyl-, C7 alkyl- or Gp alkyl-Ca.soycloalkyl, wherein said
cycloalkyl is selected from cyclopropyl, cyclopentyi or cyclohexyl. When C, is employed then
20 Cagcycloalky! will be linked direcily to the terminal nitrogen of the amino acid at position 1.
in one embodiment R? is Cq.s alkyiCs..+ heterocychic group for exampie G+ alkyl-,
Cy alkyl, Cs alkyl-, G, atkyl-, Cs alkyl-, C; alkyl-, G+ alkyi- or Gy alkyi-heterocyciic group, for
examplie wherein said heierocyclic group is seiected from pyrroline (suchas 1, 2 or
3-pyrroline), pyrrolidine, tetrahydrofuran, tetrahydrothiophene, pyrazoline (such as 2 or
23 3-pyrazoling), Z-imidazoline, pyrazoliding, imidazolidine, 3-dioxolans, thiazalidine,
isoxazolidine, pyran {such as 2H or 45-pyran), 3 4-dihydro-2H-pyran, piperiding, 1.4-oxazine,
1.4-dloxine, piperazine, morpholing and 1.4-dioxana. When G, is emploved then Cey
heterocycle will be linked direcily te the terminal nitrogen of the amino acid at position 1,
Q in one embodiment is Cp. When Q is Co then it will be understood that A may be
30  directly linked to the terminal nitrogen of the amino acid at position 1,
in an alternative embodiment Q is a straight or branched, such as straight, Cq.s alkyl
chain wherein optionally one or mors, such as one, carbon(s) is/are replaced by a heteroatom
selected from O, N and S, such as N, and optionally substituied by oxc. Forexampie Qis a
straight C..5 alkyt chain {such as G, afikyl}, wherein none of the carbons are repiaced by &
35 heteroatom, in particutar wherein the chain does not bear any optional substituents,
Alternatively, Q is a straight Cq.¢ alkyl chain, wherein one carbon is repiaced by &
heteroatom, such as N, and the chain opfionaily bears one oxo substituent, in particular
~{CHa}NH{CHg}p or ~(CHg)yNHC(O)- wherein f is an integaer 110 12, g is D or 1 and h is and
integer 1 to 14, such as ~CH.CHCHaNHCH,- or ~CHoCHCHNHC(O)-.
40 in one embodimant Ar® is phenyi s_'ubstituted by 1,2, 3,4 or5, such as 2 halogan
groups, for exampie di-fluoro, di-chiore or di-brome, in particuiar 4-chloro, 3,5-di-chioro, 3,4 di-



with the proviso that a heteroatom is not bonded directly to the N of the group -NR3R4; represents a
straight or branched C0.15 alkyl chain wherein optionally one or more _ 25carbons (such as two or
three) are replagad yaheteroatom independently selected from N, O ore@vehieigimenearbon in said
chain is optionally substituted by one or more oxo or nitro groups; Arlrepresents phenyl substituted by
one or two NO2 groups or one to five such as 2, 3,r 4 halogen groups; 30R5together with the carbon
to which it is attached and the alpha-nitrogen and alpha- carbonyl represents an amino acid,

ts H Cl alkyl
;?E;fégnlgahr 75, Gl koarn 381?18!9 eﬁw'%H%l% nﬁée%rf-?tfgd quég%ﬁalk%lgcg:ﬂuﬁete?ocyclyu

r hetero 0 ky10 cloalkyl
35Qrepre38ﬁ% 3%#%1@“? rOHPah(c:*ng}éaE%{%% (%ko /| C?laltn W%%rrxéﬁn op%éﬁa one or more carbons (such
as two or three) dPePRgERaH "B?%%‘ét%r&?é‘ﬁ%ﬁ%%@ﬁdte%ﬁy selected from N, 0 or S, wherein a
carbon in said chii®nhs eptefiafsn§REREa by one or more halogen, oxo or nitro groups
Ar2represents phenyl substituted by one or two NO2 I%?oups or one to five such as 2, 3, or 4

40halogen groups; represents N the fragme W10/089544PCT/682010/000188 13 -
represents: O NH S NH HS I I ;
/ S  _NH 8
5 is:

in an alternative embodiment the fragment:

OWJW OW
; i

H OSSO,
S _NH Hs

in one embodiment W represenis -OH.
10 in one embodimant thers is provided a compound of formula (I comprises at ieast an
Ar! group or an Ar? group whersin R, R%, R®, R*, R®, Z and p are defined above:

{1n.
in one embodiment there is provided a compound which has a formula {ill} wherein R R? Z,
YAr' and p are as defined above for compounds of formula {1} and said compound of formula
15 (i) comprises at least an Ar' group or an Ar* group:



or the E isomer of the latter, with the proviso that a compound of formula (I) comprise at least 5an Arl
group or an Al2 group. Paragraph 2 in one aspect there is provided a compound of formula (I)
according tQpayadrapkyd, wherein R1 together with the carbon to which ids/atiachediasd the
alpha-nitrogen and alpha-carbonyl represents an amino acid residue selected from alanine, cysteine,
aspartic acid, glutamic acid, phenylalanine, glycin“e,r pjstidine, isoleucine, lysine, ieucine, methionine,
10asparagine, proline, glutamine, arginine, serine, threonine, valine, tryptophan and tyrosine.
Paragraph 3 in one aspect there is provided a compound of formula (I) according to paragraph 2,
wherein R' together with the carbon to which it is attached and the alpha-nitrogen and alpha-carbonyl
represents phenylalanine, valingyie fe or isgleucine. Paragraph 4 in one aspect there is provided a
compound of formula (1) ac dihgot@z raé@g 3, wherein in R1 together with the carbon to which
it is attached and the alpha- njtroggn an d a\_'Qha—carbonyl represents represents valine, leucine or
isoleucine. Paragraph 5 in one a%)eé‘t th&fe is provided a compound of formula (I) according to any
one of paragraphs ito 4, wherajr,R2 ¢ ef with the carbon to which it is attached and the
alpha-nitrogen and alpha-carbﬁnylsirepmsehts an amino acid residue selected from alanine, cysteine,
20aspartic acid, glutamic acid, phenyialanine, glycine, histidine, isoleucine, lysine, leucine, methionine,
asparagine, proline, glutamine, argipjpesgerine, threonine, valine, tryptophan and tyrosine. Paragraph
6 in one aspect there is provided;g\gémpound of formula (I) according to paragraph 5, wherein R2
together with the carbon to which ifN‘!Js éggeighed and%he alpha-nitrogen 25and alpha-carbonyl
represents phenylalanine, v h"e;fedciﬁ’e or isolétg cihg’.’P&f‘%ggaph 7 in one aspect there is provided a
compound of formula () accorgdirg,jo paragy Hwherei R2 together with the carbon to which it is
attached and the alpha-nitrogep a alﬁa\baﬁb\arﬁgnyl reprege{jts line, leucine or isoleucine.
Paragraph 8 in one aspect there is p vidgéd i co‘ﬁnpounﬁ’}bf f6rmula.(I) according to any one 300f
paragraph 1 to 7, wherein X repr sents4 OF Paraﬁ?aﬁﬁ“s@’“ in one adpect there is provided a
compound of formula (1) accordirfg to any ohe df paragitph 1 to 7,/)a‘\7herein X represents an amino acid
residue selected from alanine, cysteine, aspartic acid, glutamic agid, lalanine, glycine, histidine,
isoleucine, lysine, leucine, methionine, asparaginé”}"f)roﬁne,(blutémi;,e, grginine, serine, threonine,
valine, 35tryptophan and tyrosin -parag;aph-%g—m“%qémasﬁtémfh@'é"k’provided a compound of
formula (1) according to paragraph 9, wherein X represents arﬁinirﬁ":e. WO .

2010/089544PC TGRSR 1t Laragiapl-kl,{fpRgABpECt there is provided a compound of
formula (1) accoralng to any one of claims Ito 10, wherein Fe represents H. Paragraph 12 in one
aspect there is provided a comp ﬁﬁﬂg«’)’ formula=().according to any one of paragraph Ito 10, wherein
R3 represents methyl, e;[%qu\p{jpgyl Brhuyty rag}aph 13 in one aspect there is provided a
compound of formula (I) accor ingcio a/rjy ong o paragraph Ito 12, wherein R4 represents H.
Paragraph 14 in one aspect flféreis provided dicompound of formula (1) according to any one of
paragraph Ito 12, whereinR4 re e\sm@ﬁejﬁyl, ethyl, propyl or butyl. Paragraph 15 in one aspect
there is provided a compound Ebf"fotmulamgl) according to any one 100f paragraph 1 to 12, wherein R4
represents -RA-LAI-1. Paragraph 16 in one aspect there is provided a compound of formula (1)
according to any one of paragraph 1'to 12, wherein IR2 and Fr together with the nitrogen to which they
are attached forma 5 or 6 memberadgh’é‘t‘erocyclic group optionally including a further heteroatom
selected from N, O and S. 15Parag§§.p“h\;1 in one aspect there is provided a compound of formula (1)
according to 0 9

| ! | \ b
| i H H
b O NH HNL A
o7 M NH G0 \T” "“;E/ \\
N : - .
B Y \\, \ﬁ/ i HN’A\O \\\
¢ /‘T\E HO. OWL\Pz sloj,
| \& Rqﬁ”;y,/NH /
|
e o
Ay 172 i
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paragraph 16, wherein the heterocyclic group is selected from pyrrohdine, piperidine, piperazine.
Paragraph 18 in one aspect there is provided a compound according to paragraph 17, wherein the
compound has:asformsaa (111) as defined above, wherein R1, R2, Z, YArPATESHE 4 Ydefined above
for compounds of formula (I). Paragraph 19 in one aspect there is provided a compound of formula (I)
according to paragraph 15, wherein RA is a bond.1Raragraph 20 in one aspect there is provided a
compound of formula (l) according to paragraph 15, wherein RA represents -Cg alky1C6.10aryl.
25Paragraph 21 igrepgnaspeet thiere is aieVvidedeadeansp apoddbfammplaibsagdordiriy 0 patagraph 20,
wherein -C6.40.am i5-Bhe ahRi i br By agiaeheR Aingpi aspeeithesesis provided a compound
of formula (1) accgrc#gtgsté)s aragran d%%m‘éﬁ?@@ﬁb%cf@cﬂ??&é‘rgﬁaﬂ@ 9 ialky LGByl Lheteroaryl.
Paragraph 33 in one as ecet the gt%%gi ‘gﬂ Geéacgm%gqaogff@rmga(@I)a@%mgb&gﬂparagraph 15,
wherein RA re si’eé’en 180792 eterocycle. Paragraph 24 in one aspect there is provided a
compoting gf QRN accord'“a% RBiagragh L8 e el RAISRERRI R kI3 Coycloalkyl
Paragraph in ?r% &t ttﬁere is rov compoun accor ing to paragraph 15 wherein the
compound has a it ara‘i’f?sggtﬁ%?lﬁ e’ aSoveresv'v%]e e Cp Rg” R2 F},{lg‘_h%roLe%nadﬂ (J are 35defined
above for cEmpouRREEGE WiTLHP OIBa? gph'%t}?\co%eaa‘spec &re is provided a compound of
formula (1) accord‘rﬁﬁ’?ayafﬁ? GReNbt Bﬁ‘ "F8'Ud 19 to 25, wherein L represents Co. Paragraph
27 in ofe adpect ﬂ?é@%‘%r&‘i‘&@d [\E‘E) pound of formula (I) according to any one of paragraphs 15
and 19 to 2%, whersigseHs T 88aR ans%ra@ﬁceﬁ BFiERed C1..9 alkyl chain 40wherein optionally one
or more, suBﬁ as meseath brisy is/alky! replaced by a heteroatom selected from 0, N and S. WO
2010/089544PCTrG82616/000188kv 57 tdragiaph 28 in one aspect there is provide a compound of
formula (1) &R’dogeings ttp&fanafies ivaandorohieh fenae ritachadreseater SERPRRIENCH2)] wherein |
is an integer 1 to batehis\BliomiysuahicrEiy@GiaRBN B-LORM2 heterpaipayFalsriedifbReSpect there is
provided a composinetiafiédrspar{l) according to S5paragraph 16, 17 or 18, wherein Y represents Co.
Paragraph 39 in oreraspectthew & petvidedaytethpelmd of leternde(racctttingcrs'prikdgraph 16, 17
or 18, wherein Y represent a, skeaighdvorranched C1.5 alkyl chain wherein optionally one or more,
such as one, carbpi(s)dsfatesteprcathyddieirioalgnistioctedfiaptithdlyand @ amd:a carbon in the
chain igipptionally shbsiitifed: By @eri-RRAmg rephcdd on Hheasect itieperisety\ddedai compound of
formula (1) according & RRERAG apttat MRLEBHINGIRIIRSE R ofibiRipsECaRGH ANIME D) moRaragraph 32
in one aspect therg, s prav gua,scompound of formula (I) according to any one of paragraphs 15 to
31, wherein Ai; repligSEats- RRSNKLSURSINIRE P Aobodads BFbBaloBeM GraMps-oLBPaRagtaph 33 in
one aspect there ig,ig C%‘é'&i?% é‘tr%%'ﬁl%%%&!ef@ﬂw'&WQ&QM@QM;&%@{@% 2murberein the
halogep.groups arg, selecin Iion, mane AL rt.lrerracge o @i shlRtRuepehdisrpmacaragraph 34
in one aSpect ther 5 b %dg SomPoUNd AT U D 0sRIRDS, BRiaR 8P L. Waerein the
groups are selecte%oror‘rrgiﬁlocrﬁo%o d| c oro 3,4-di-chloro, 2,4- I20d)| -chloro and 2,4-di- fluc;ro
Paragraph 35 in o aG a compour y 0
paragraph 3910 3&8W§Pésﬁ’ m%ﬁtipfg\érese’not%e %ﬁpe{rar?n%[FC A&gﬁ% ‘gﬁg%gybgr?‘g?gla ?loraeﬁgresents 0
orl,or prperazrn ?‘CEH ﬁC(%EHJhen I substrtuteq‘ bc}/ %I alogen. rourp S& ar\‘ragraph 36 in one
aspectfiﬂereﬁs profRFEFR s bt% ﬁﬁﬂlaiflf?ccoroa ng s SRHne paragraph 15 to 31,
wherein Arl repres@ﬁ'ﬁ@‘ﬁh y %ﬁfﬁ%ﬁﬂﬁ@ﬂ’iﬁ%ﬁe or two nitro Rgrouﬁpé

represents H C1.s alkyl, an amino acid residue or
RE represents a bond, -Co.s aliyiCausoary!, -Cos alkylCs.qcheteroaryl, -Co.o alkylCs.scycloalkyl,
~Cop.p alkyl Cs.qp heterocycivi;

35 Q represent a straight or branched Co.1s alkyl chain wherein optionally one or more
carbons {such as two or three) are reptaced by a neteroatom independently selected
from N, O or S, wherein a carbon in said chain is optionaliy substituted by one or more
halogen, oxo o7 nitro groups

A represents pheny! substituted by one or two NO» groups of ong 1o five such as 2, 3, or 4

40 halogen groups;

p represents 0 or 1; and
the fragment:



Paragraph 37 in one aspect there is provided a compound of formula (I) according to paragraph 36,
wherein the nitro groups are selected from 4-nitro, 3,5-di-nitro, 3,4-di-nitro and 2,4-di-nitro. Paragraph
38 in one aspeatthesesis provided a compound of formula (1) according tecC30pBreigresns36 01 37,
wherein -NR3R4 represents -piperazinyl(CH2)ophenyl, wherein n represents 0 or 1, or
-piperazinylCH2CH2NHC(0)phenyl substituted by gaid nitro group(s). Paragraph 39 in one aspect
there is provided a compound of formula (I) according to any one of paragraphs 1 to 38, wherein R5
represents an amino acid residue, for example selected from alanine, cysteine, aspartic acid, glutamic
acid, phenylalanine, glycine, histidine, isoleucirg, 3 , leucine, methionine, asparagine, proline,
glutamine, arginine, serine, threonine, valine, trypt ophan and tyrosine. Paragraph 40 in one aspect
there is provided a compound of formula (1) accpf‘l%frhg $0“pa“ragraph 39, wherein R5 represents
phenylalanine, valine, leucine or isoleucine. Paragraph 41 in one aspect there is provided a compound
of formula (1) accé‘?@fﬂ@ef’é‘sen one 400f paragraphs 1 to 40, Wherein Z represents H. WO
2010/(189544PCT/G82010/0 Sﬁ N}@“-‘ Paragraph 42 in o ere is provided a compound of
formula (I) according to any one of paragraphs 1 to 40, wherein resents methyl, ethyl, propyl or
butyl. Paragraph 43 in one aspéc hef® is provided a gompouttd of %ﬁnula (I) according to any one of

paragraphs i 49, WAPRLAER GRS ALAR G AUESIS SEIRdled famAlaneasoysteine,
<';1spart|<‘5<':10|g1 ‘g} b@mbcoeg,gp\pkbeméa anine, glycine, histidine, isoleucine, lysine, leucine, methionine,

asparagineproline, glutamine a inine,.serin egnine, vali phgg} aRddyrosine. Paragraph
44 in one asgeg[ g% |$: épgvﬁe i mvﬁeuh% °°”‘8f’§’g§ mg”’“éy {éj to pare rag %%[1 43, wherein the

ﬁon()\ﬂ rbon ta a%r
amino acid |s g pne 4 4? e ue s ec zzrorrg IS |rnow a com lind of
formula (1) 3Cest Fi‘ oar reﬁrescﬁn 3 ga F{'"?} g EATOR, e)%S’Araf aragraph 46 in
one aspect ?H‘Srg 'iJLI: 8\?@ 0 3%?5@\%8%(9 5?’?8%?}%‘ '38(?8?8] %“[Hy?ara [rrée Tas Wietein RB
represthts 2BBRE"S: pﬁ’ﬁ?ﬁg?&%“&“ﬁﬁ‘"Bﬂ@%éﬁB’&? ti’i’é?%"leep?’é\} 'RBIRP gﬂ?\&’ SFfSimula (1)
according t6 ¥8pERIGFaphoss ?\?ﬁ@?&ﬁﬁeﬁ? g‘?@?@ﬁtg"@ﬁ?wﬁzﬁﬁg% |afr§85%l B¥4Ph 48 in one aspect
there is proVRIRIR OB DI PSATEIA %&E%Fﬁ?ﬁd%%}&ﬁ Rehg \ﬂﬂ?e?lﬁﬁ‘?f@ TH2H5M is phenyl.
Paragraph 2%Aecaga¢t fREpeT pPbYRIEE 4 ol W%’F%’t"dﬁﬁ‘iﬁ“ﬂ'}"&ccordlng to paragraph 45
wherein RBFEp#3his 1Ty %R%GFWH@@YG&M CROPAYAE APHTBOE R e %dPe e there is provided a
compolind efRsFRiIE (WheceibiniRgieogRartalie ST ROR&eThiRE kpitadmsisndtheleikyIC3_6cycloalkyl,
Paragraph Birdasorfsdasiphetceibrayigenesinidepeempo@iteofeiningutai¢Plevsitsrding to paragraph 45
wherein RBR@pacarints B0 alkndC $ikhdterooyetee compraagriiorBizif) epevaiipeiotameress provided a
compound of feraguiph{ )l azéovdiagitoraingehe 28biparayraph WSdo 54 sthevein@ teprigents Co.
Paragraph b&dgeorendsipesiciereyis-qreveiecka aaimpaiinh csifl dersaigtacd imccaikting, tyswiyeone of
paragraph 45p@tbkyitheresn® epreseniziansisaighiier, banchedpeuchas/staightita].9 alkyl chain
wherein optigaatyienespamgre, suthcagianaincashonis) isare epaasd Ry hetatpatenand
tyrosine.
Paragraph € in one agpect there is provided a compound of formula (1) according to
paragraph 5, wherein R* together with the carbon to which it is attached and the aipha-nitrogen
25 and alpha-carbonyl represents phenylalanine, valine, leucine or isolsucine.
Paragraph 7 In one aspect thera is provided a compound of formuta {1} according fo
paragraph 8, wherein R? together with the carbon to which it is attached and the alpha-nitrogen
and alpha-carponyl represents valine, leugine or isoleusine,
Parzgraph & in one aspect there is provided a compound of formula ({I) according to any one
36 of paragraph 1 to 7, wherein X represenis a bond.
Paragraph $ in one aspect there is provided a compound of formuta {1) according 1o any one
of paragraph 1 to 7, whersin X represenis an amino acid residue selected from alanine,
cysieine, aspartic acid, glutamic acid, phenytalanine, glycine, histidine, isoleucine, lysine,
leucine, methionine, asparagine, proline, giutamine, arginine, serine, threonine, valine,
35 tryptophan and fyrosine.
Paragraph 190 in one aspeact there is provided a compound of formula (1) according 10
paragraph 8, wherein X represents arginine.



selected from O, N and S. 30Paragraph 54 in one aspect there is provided a compound of formula (1)
according to any one of paragraph 45 to 53 wherein Ar2 is phenyl substituted by 1, 2, 3, 4, or 5
halogen graupseRaragiaph 55 in one aspect there is provided a compourttkEaiFormuialfly according to
any one of paragraph 45 to 53 wherein Ar2 represents phenyl substituted by one or two nitro groups.
Paragraph 56 in one aspect there is provided a compound of formula (I) according to any one 35of
paragraph Ito 55, wherein p represents 0 Paragraph 57 in one aspect there is provided compound of
formula (1) %FQgFHBﬂ 1‘-@1%}4@5@)&& w@%a@mt&e@aﬁﬁwbﬁem RiQDECSRAtEdikatagRagie 58 in one

aspect thergis deda GURRPKRN yja (I) according to any one of paragraph Ito 57, wherein
the fragme %%Orbo%%%ég grrtsar 5991949%%& NSNS resents
Paragraph erB %5 ma(%sef%'[el osr |on L cormiprising & compound of formula
() as per a%pgﬁa@rgp rtg S 58%RN0 A pha n¥ace acceptable excipient. Paragraph 60 in
one aspect f—ﬂ%"?@'br‘év’b‘eﬁ 856’8% r?rﬁ BS %&DmpﬁHS}do g"&t‘b@r@gﬁﬁﬁd@ﬁ%% Ol°a
compositioris@ermed fA b%r‘ﬂ@?%’h%ge%?sﬁ% th treatment. Paragraph 61 one aspect there is
provided a Eerapohd4is defiaarei R Srivcutipd faeaphlrdeiSgona Corprditiole a8vdefined in
paragraph S9pdcsguse dscar? amtiersor Ghisbagents Metray iy, R Hyeretstdlso provided a compound or
compositiorraegesdingsio paragrapitieieos Mbyifer usedptadreasment Of dberaiierabialiafection, such
as Staph. agrgérgd@gﬁrdiﬁgr 10MBRSA FEdJpeeaiis -E-fageium, S. pyogenes, Streptococcus pneumoniae
and/or C. digiici aﬁﬁwr@m@%a&@@eewe@tm@den%et\rrraee#erm@mdaeé&r@ﬁé%%pegmpnsmg

adTinisterngy % ?%l ally,ffe Qﬁthfeaﬁmﬂ?% 54 GRMROUIRES ARINEq Hupax angplparagraph 1
to 58 or ac np |t| e’fln I paragra ,{It]% %?{)n lugm angg of] ereat. Ongaslé%%ra 64 in one
aspect there IS rovr a method of tF at accora 0 pa agrap é%; ﬁte treatment of the
microbial inf@&idn &4 feus infection such as MRSA E. faecalis, S. pyogenes, Streptococcus
pneumgnia& AABTRR TS TAFRERESRE B RSB BAKARE ﬂ?@’l‘%"%‘ﬂr‘g\fﬂﬁ%% 9&%%? of formula (I1); WO
2010/089544QrEi% BROIGBIGT8Stdgeydinaieln RIsiFEs! Rgnpyrrolidine, piperidine, r< Fe and p

are defined miowdfor compounds of formula (1), and Z is H, C1.8 alkyl or an amino acid, for example
where Z is H®@sdgtahn parsictiianét: therelid pneidambodimentdadcepiresents ahayl subdstitited by one
or two NO2tgsQuRs i @REsta &y b an)as defhe@bolalagergnups, rasambmatan thereof Sin one
embodiment gheoaNBosIRAS Shiemd3:dtlere is provided a compound is of formula (Ill) wherein
XNR3RA ispiogasine Bl hiane: ﬁgptogctmwg&égeamsf&m@rm R YD Y is Co. In one

embodiment co$p1%u Tf* Ermul ) or (N Y -. In one embodiment of compounds of

formula (II) Br (chamn wherein 10 optionally one or more carbons (for example 1 to
3, such as z%aét%frgﬁré%@d’ By ?ﬁ%&%‘h‘\j TS %W%%é%é‘&“?ﬁ)ﬂ)l FEYGIEO wherein said chain

is optionallyP8([AFEIRTI{EY WEPEHa or RivrEStsr 8@@?%5%810 8%2), oxo or nitro groups, such as wherein Y is
-CH2CGH 2N BE8YaphGH oM et FIeT O iipuidetxCIaPRpaHE foimparticeterrdittelein v is
-CH2CH2N (@ prh @H 204N il 2ryi is phenyl or naphthy!,
Paragraph 22 in one aspect there is provided a compound of formula ([} according to
paragraph 15, wherein R* represents -Cq.o alkylCs.¢; heteroaryl.
Paragraph 23 in one aspect there is provided a compound of formula (i) according o
36 paragraph 15, wherein R" represents -Co. alkylCs.« heterocycle.
Paragraph 24 in one aspect there is provided a compound of farmula (1) according to
paragraph 15, wherein R* represenis Cy.e alkylCa.scycioalkyl.
Paragraph 25 in one aspact there is provided a compound according o paragraph 15 wherein
the compound has a formula (1V), as defined above, wherein R*, R?, R®, Z, L and Ar' are
35  defined above for compounds of formula (I).
Paragraph 26 in one aspect there is provided a compound of formuia (I} according to any one
of paragraphs 15 and 19 to 25, wherein L represents Co.
Paragraph 27 in one aspect there is provided a compound of formula (l) according to any one
of paragraphs 15 and 19 to 25, wherein L represents a straight or branched Cyo alkyi chain
40 wherein optionsily one or more, such as one, carbon(s) is/are replaced by a hetercatom
selected from O, N and S,



15In one embodiment -XNR3R4 is not piperazine substituted in position 4 by benzyl bearing 1 or 2
substituents selected from chloro, bromo or fluoro. In one embodiment the compound of formula (II) is
a compoungyeffatmedasslV): HN Ho ".---..,",(2,-_,,~.OHN"y? HN, -0 OH H pCVE®2010/000188%
2010/089544PCT/GB2010/000188 - 19 - wherein R1, R2, R3, L and Arl are defined above for
compounds of formula (Il) and Z is H, C1-6 alkyl okan amino acid, for example where Z is H or ala, in
particular H. In one embodiment of compounds of formula (Il) or (IV) then: R1together with the carbon

to which it i fachadandHReaRhamik s \ﬁdéda%mh&uﬁe%m%mer@%%mﬁm amino acid residue;
Retogether ik s opann 19 WHER LIS ﬁﬂ@g{k}@% e ARpan ganqrgda@'mt@e,cmonw

represents % amino 'PC' esi @ ﬁ%ﬁsen or an amino acid residue; Rsrepresents H or
C1.0 alkyl; R repreSents RA-L-Arl, or R3 togfether with R4 and the nitrogen to which
they are atthtREEPRHAY £ grﬁre@?ﬁgﬁ%é?é%pﬁ%’fg?g TEPgHEG S IBHBHAIN ASERTARY A further heteroatom
selected frafMaPhI B THetBiNaRIEteRGRSFaNR Group is substltuted by YAri; RArepresents a bond,
-00.9 alky|Cereoeapih 30D OgIRGREE! fineads ommytieDD QBMWED Brfidlkgrcerdionto alky1C0.11
heterocycleyat&dregprs énte dStvdightror branstned Swigs atlkyhotizn Uiheteihcbptionaisirone or more
carbons arestplateshbdyranbetiesoctiemang epeindenthaselecteddigm hsi@ et vweredrrsaid chain is
optionally sgbstiniesiny 9BErdnMOreR; Eh oS Ptk FROBSHG thedREO ViSO that a heteroatom is not
bondeﬂadif%x&&ﬁﬂ%’(\lzﬂfﬁgﬁﬁ&yﬁewB%F&%@XE@%&B@%%H@lﬂ&bté& ed CO0.15 alkyl chain
wherein OPBQ%PQ( ARE QhEAre/A %gwegga@gdcp%ﬂ_]g%groatom independently selected from N,

OorsS, Whe ein Sa'qx%aﬁnoh% Q |0n31§( subsrg;[“dtedd bc% oneugé g??rr?mﬁ? Boarcgltrucr)]grouaos Arlrepresents
phenyl subsh Ups oF one 101 Jve such as, | }9? groups or one
v ', 2,3, 4, or 5 halogén

or two C1.3° 3"1’6363[? érouﬁs 0?”5968'” |na R TR substitte

groups.

15 Paragraph 33 in one aspect there is provided a compound of formula (1) according io
paragraph 32, wherein the halogen groups are selecied from mono or di-flucre, mono- ot
di-chloro and di-brome.

Paragraph 34 in one aspect there is provided a compound of formuia (I} according fo
paragraph 33, wherein the groups are selected from 4-chioro, 3,5-di-chloro, 3,4-di-chloro, 2 4-

20 di-chloro and 2 4-di-fiuoro.

Paragraph 35 in one aspect there is provided a compound of formula () according any one of
paragraph 32 to 34, wherein -NR*R* represents -piperazinyl(CHz).phenyl, wherein n represents
0 or 1, or -piperazinylCHCH.NHC(O)phenyl substituted by said halogen group{s).

Paragraph 36 in one aspect there is provided a compound of formula (1) according 1o any one

25  of paragraph 15 to 31, wherein Ar' represents phenyi substituted by one or fwo nitro groups.
Paragraph 37 in one aspect there Is provided a compound of formula (1) according fo
paragraph 38, wherein the niiro groups are selected from 4-nitro, 3,5-di-nitro, 3,4-di-nitro and
2. d-di-nitro,

Paragraph 38 in one aspect there is provided a compound of formula (1) according to

30 paragraph 36 or 37, wherein -NR°R* represents ~piperazinyl(CHz.phenyi, wherein n represants
0 or 1, or -piperazinylCH,CHNHC(O)phenyt substituted by said nitro group(s).

Paragraph 39 in one aspect there is provided a compound of formuia (1) according to any one
of paragraphs 1 to 38, wherein R® represents an amino acid residue, for example selected from
alanine, cysteine, aspartic acid, giutamic acid, phenylalanine, glycine, histidine, isoleucine,

35  lysine, leucine, methionine, asparagine, proline, glutamine, arginine, serine, threonine, vaiine,
tryptophan and tyrosine.

Paragraph 40 in one aspect there is provided a compound of formuia (I) according to
paragraph 39, wherein R® represents phenylalanine, valine, isucine or isoleucine.
Paragraph 41 in one aspect there is provided a compound of formula (1) according to any one

40  of paragraphs 1 to 40, wherein Z represents H.



25R5together with the carbon to which it is attached and the alpha-nitrogen and alpha- carbonyl
represents an amino acid residue: represents H, C1.6 alkyl, an amino acid residue; represents O or 1;
and the fragigentiqafdepresents: NH S NH HS Or or the E isomer of the{atieR20rahéimaceutically
acceptable salt thereof. 35In certain embodiments of compounds of formula (ll) or (IV) RA represents
a bond, -00-9 alkylCs./lIheteroaryl, -00.9 alkylC3.6gycloalkyl, or -00.9 alky1C6.11 heterocycle, WO
2010/089544PCT/G132010/000188 - 20 - In certain embodiments of compounds of formula (l1),
(1) or (IVpA4rd agmggr QPJ;}%I‘QQFQEQ};Q@I%%}@ﬁy@fgb&iﬁp:ﬁﬂﬁ&ﬁof%daﬂmhjm@pmmo 8n-efischlorophenyl,
2,4-di- chIorfo r‘r\g ,ﬁ@ﬁq&gg@ﬁ@y& élégglhj‘g{ﬂprg%{;yl ditodisttyorophenyl, or 3,5-di-nitrophenyl,
3,4-di- nltrIPp % 4-di- nltsro i) F%j@ H&Qﬂ%rﬂftﬁé) ReswmdsPbfarmsda (1), (111) or
(IV) L repre eddH ‘t‘f'o r? certglﬁ |m%nts 9 com oun M%@é{ tQJi)erH-l)a%Hé/) L represents a
straight or¥RaRHae e 1-6 Ak f@ﬁ%ﬂ?\&?@?gen § yor

ona one or.maqre, su 10@ garbon(s) is/are

replackd Wﬁ%éﬁ%@ﬁ?@'@l@&@ﬂ‘ﬁ&ﬂd@pw §n?oP R B ng ésgt?gl lkyl chain. 10 in
certain emmmﬁ,‘i@h@érﬁmﬁ@i%ﬁ@f?ﬁu%ﬁwﬁfi?“ﬂf‘?l\??rﬁ‘?ewsg@ﬂ s"?@ﬁz)lNH(CHz)l
wherein | isyatophtegeditodsid. is 0 or 1, for example selected from -(CH2)2NFICE12-,
(CH2)3NIﬁlé}kb}ap’f(@kiﬂ)drlﬁHﬁ%%s%@l@ﬁﬁm@WP%@QQH}ENWHEQCQ(@WZ%NHCH2 and
-(OH2)8NHGEahugekrireRmBedimeataief sanipeausdsnef formula (11), (111) or (V) L represents a
straight 15&&;&&&4 FRiBheseineatonallygae oo rarbosarte fieptaoathbjoahetsroatom
lndepende@é’afsﬁb Ee{itygglMeggrﬁewgggﬁgma@_mam is optionally substituted by one or two, oxo

groups, fore lected from c kedmbdo and
(CH2)7NH§6?§ % Ebem emba tﬂ@N@gMWé@fﬁd%ﬁm‘ﬁ%géﬁg selecte?d from:

20Deoxya@%{@%rﬁcﬂ‘i’1358”f§r§% hI%?c?ben F‘iam ym
(3,5- dlchloPmﬁﬁﬁTlﬁbﬁ%B?ﬂ?%m?%&gIfge%ﬁc)?ragogzgr r?(;pqlé’ ?Lé&fl%%(% Er‘fé%rophenyl)plperazme]

monotarbexzsaaideh 45 wherein R® represents Co.o alkylCe.1o aryl.
Paragraph 48 in one aspect there is provided & compound of formula (1 according to
paragraph 47, wherein Cs.ioaryl is phenyl.
Paragraph 49 in one aspect there is provided a compound of formula (1} according to
paragraph 45 wherain RE represents -Coo alkylCsiohetercaryl,

20  Paragraph 50 in one aspect there is provided a compound of formula (1) according fo
paragraph 45 wherein R® represents -Gy alkyiCascycioalkyi,

Paragraph 51 in one aspect there is provided a compound of formula (I} according to
paragraph 45 wherein R® represents Coe alkylCs.11 heterocycie,
Paragraph 52 in one aspect there is provided & compound of formula (1) according to any one

25 of paragraph 45 o 51 wherein Q represents Ce-

Paragraph 53 in one aspect there is provided a compound of formula {1y according to any one
of paragraph 45 fo 51 wherein Q represents a straight or branched, such as straight, Cy., alkyl
chain wherein optionally one or more, such as one, carbon(s) is/are replaced by a heteroatom
selected from C, Nand S,

30 Paragraph 54 in one aspect there is provided a compound of formuta {!) according fo any one
of paragraph 45 to 53 wherein A% is phenyl substituted by 1, 2, 3, 4, or § halogen groups.
Paragraph 55 in one aspect there is provided a compound of formula (1) according to any one
of paragraph 45 to 53 wherein AF represents phenyl substituted by one or two nitro groups.
Paragraph 56 in one aspect there is provided a compound of formutia {I) according to any one

35  of paragraph 1 to 55, wherein p represents 0
Paragraph 57 in one aspect there is provided compound of formula (1) according to any one of
paragraph 1 to 55, wherein p represents 1.

Paragraph 58 in one aspect there is provided a compound of formula (1} according to any one
of paragraph 1 to 57, wherein the fragment.



Deoxyactagardine B 1944-(4'-chlorophenyppiperazine] monocarboxamide; Deoxyactagardine
B[2,4-dichlorobenzylamine] monocarboxamide; 25Deoxyactagardine B
[4-(31,5'-dickipnobemybpiperazine] monocarboxamide; DeoxyactagardirREBGB2010/606188
[4-(21-fluoro-4'-bromobenzyl)-piperazine] monocarboxamide; Deoxyactagardine B
[4-(4'-nitrobenzyl)piperazine] monocarboxamide; 7eoxyactagardine B [4-bromobenzylamine]
monocarboxamide; Deoxyactagardine B [4-(3',4'-dichlorophenyhpiperazine] monocarboxamide;
30Deoxyactagardine B [3-(3',5'-dichlorobenzylamino)-1-propylamine] monocarboxamide;
Deoxyactagardine BJ7- 3:,5'-dichIorobenzylan@g;:-Jéhelptylamine] monocarboxamide;
Deoxyactagardmé‘B [4%(2'-(3",5"-dichlorobenzylamino)ethyl)-piperazine] monocarboxamide;
Deoxyactagardine™8 [15(21“ch16T5phenyl)plperaz/mblﬁnoﬁ0Carb0‘5<aTﬁde Deoxyactagardine B
(2,4-difluorobenzylamine) monocartR&iHitE: 35Deoxyactagardine B

1944-(2'-(PaBiadamin 6D LIRS RSMGR A RS PITIREHTB RO BRI I P OB ime
(3,5-dichlokobenzyjampre}monschrememnide:; DES R GajardmgEcally acceptable extipient.
[3-(3',5'-di¢hieisrapnzamide}-pspay anepmuatet arboemmdes Deberdbtarypanml gpragrar
19-14-(3',5 gl;@tgIg;gb@ﬁ@ﬁl@mmmﬂaw1b§a@dgamom¢mbwamﬂmw%oxyactagard|ne B
[3-(3-(3",5g; 9*&%%'9&8%@%9@@)6@%&&@)@@%%&@ dékmao nomar boxahpEfegBEokyactagardine
B (2,5- d'Cﬁ' 2 AR0Am Ama@ee%@m@%ph\@@fmggmmma%@a@/ooo188 21 -
Deoxyact gafd'” %e Cbs'%fgc?%aeédm 06} FAARRSRLONARISe BRI BERKTDR B

(2-chlorobéfiy 5 X )
LR Iyl e e T

5Deo>¥9actﬁ‘§§rﬂl|%f89€2”&§r&ﬁ8%e%£ﬂ%?ﬁ’}?§) Sﬁtgcﬁcﬁusér%f eoxyacta arme
[6-(2',4',6' ﬁmm@r@églﬂ%%ﬁﬁ‘?ﬁi@)%&vm%WFH%B%%W PSSR A A %%%ne B
[5-(31,5' d|ehﬂmreszliamﬁﬁgf)Vp@nmahWﬁeﬁoméé\%‘?ﬁféﬁﬂdféa‘ﬂé&?ﬁcﬂ%@&ﬁﬂ ’%
[2-(3',5'-dich e amdsopethiyl paigebmth sz antrirahiidesDb68Rictagardine B

[6-(3',55-digh|aiphen ey pmieashaxyianineldvidaneanktrdmwitenkGDiemryaita dardirereh
[8-(3", 55 dichiopabenzylamina)oatyismingbsonscapsamicrnBecxyastagardinedsais, S

[3-(2' amlnometrr%l ggcogag5pm@mgafgp@mm@pylamme] monocarboxamide; and
Deoxyactaggrgln? C;j; baémnomet@y& ‘}o&%eé‘gr&ép&m&@%ﬁﬂbﬁﬁ {Mranybpropylamlne)

monocarboxamide, IR one em ment there is provided a process of preparing a compound of
formula (I) by reacting a comgghrhelf@‘? formulaggq) HN i HNi HO HN NH 5

HO /\rk?OHN\/ \\2/% /’j

YT N TN

|

O~ Ho (‘ < R 810
i \10 Rl NH //

()



R 5NH 0 N H HN (la) wherein: R1together with the carbon to which it is attached and the
alpha-nitrogen and alpha- 20carbonyl represents an amino acid residue; WO
2010/089544BGHiaB%@10/000188 - 22 - R2together with the carbon to whibie i2is @ttmetred and the
alpha-nitrogen and alpha- carbonyl represents an amino acid residue; represents -OH or an amino
acid with an unreacted C-terminal; R5together with ghe carbon to which it is attached and the
alpha-nitrogen and alpha- 5carbonyl represents an amino acid residue: represents H, C14 alkyl, an

amino acid residug; [RpeSeRtS & o 1ranch e Iagmenk e fsRisasaRadNBrRubll Bs z 100r or
the E ISome( Qf H;'? allﬁ‘(v%r an amino acid, for exampie where Z is H or ala, in particular H.
in one embodiment Ar' represents phenyl substituted by one or two NO; groups or one
to five such as 2, 3, or 4 halogen groups, or a combination thereof
5 In one embodiment of compounds of formula (i) there is provided a compound is of
formutla (I1}) wherein —XNR°R* is piperazine-YAr".
In one embodiment of compounds of formula (1) or (1 Y is Co.
tn one embodiment of compounds of formuta {1} or (1) ¥ is -CH,-.
In ene embodiment of compounds of formula () or (1) Y is Ca.q alkyl chain wherein
10 optionally one or more carbons (for example 1 to 3, such as 2) are repiaced by a hetercatom
independently selected from N, O or S, wherein said chain is optionally substituted by one or
more (for exampie 1 or 2), oxo or nitro groups, such as wherein Y is -CHyCHNHC(O)-,
-CH,CHCHoNHC(Q)- or -CGH;CHNHCH,-, in pariicutar  wherein Y is -CHCH.NHC(O}-,
~CHzCHNHCH:-.
15 in one embodiment -XNR°R* is not piperazine substituted in position 4 by benzyl
bearing 1 or 2 substituents selectad from chiore, bromo or fluoro.
in one embodiment the compound of formula (11) is & compound of formula (IV}:

1 O }
E /\ HO \\\‘ARQ S[0L
| é !
| c R e N /
! i
| |
j T SO
s



with group NHR3R4. 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
15a/., J. Phaygpmoesheok 9y 7, 66, 1-19. Typically, a pharmaceutically accepiabliessaltmaysbe readily
prepared by using a desired acid or base as appropriate. The salt may precipitate from solution and be
collected by filtration or may be recovered by evapgration of the solvent, for example, a compound of
formula (I) may be dissolved in a suitable solvent, for example an alcohol such as methanol, 20and the

acid may be adde%l?n?thek%}ggeﬁgoivenc} Jols Q%P é@? d.latba})k%lg P(r)[:\éent iI}he r L'J”i['Hu (% @gld gdzdmon salt
ale C itio

may then be prec 4 dire noof a le3s porar sotve %uc propyl Bther or
hexane, an8liS6fA8 E{)H' B af’lﬁ‘ﬁﬂ%?nac’d OVWElamﬁl?f ¢réoR Wift aﬂ?)Pé'a&'g‘t’éath where the compound of
formula (1) é%ﬁfﬁlﬁ?‘?ﬁ@@eﬂ’iéﬁcﬁﬁ’é’%ﬁé&%f@ﬂw*ﬁl@ ateVO AR salts may also be formed and are salts
according t&the 29grésenttdiselostine to whishitipriterieftiondshaslahe-téreaed aremitherganic or organic
acids which form chstokiesatsnimh examplas raséllactobionate, mandelate (including
(S)-(+)-mankfelatetpfBhdr with arcalaen andH(iR 8 )smandetbse) hydipichlorisenhydrabramide,
hydroiodide, sulfatesaisuairsoiEnia Bhasahatesidygrogen phosphate, glutamate, acetate,

trifluoroacetate, maleatennalales A& FUmAARIdASdRLR, tartrate, citrate, formate, gluconate, succinate,
ethyl succingte (4 @%éstA’F{%% buat@?oate) pyruvate, oxalate, oxaloacetate, saccharate, benzoate,

glucolgip gwcurmate aylpanfsyiationales (8 metancauiphonae, eianesulponale

benzenesul honata of éné%u onate rmacedtlcally
acceptable 'ggsaé ThRe f E&’Lﬁj@%% SRS ﬁ‘?mﬁ{%{ﬁ ?ﬁ%‘iﬁloggﬁga%m]%%%%be of sodium and
potassium, SHEIRARaRRCRL IR A OQich %@ﬁ@s"é"ﬁﬁ’ﬁ@ﬁﬁﬁfﬁ"aﬁ@‘r‘ﬁé@ﬁé’ﬁﬂmﬁeﬁﬁéﬂ %Alts with organic
bases, mcld%fing JERSHSTIRTANE: secofiBary et trtiaf VO et DRIB0S 44 REFIGESHEA0/000188 - 23
- amines, such ascisépsaiplminestelietynéamine, ethanolamine, trimethylamine, dicyclohexyl amine
and N-rhethyl-D-glergasaimea Sails ayb iaectmpioyeakio dptimwzerthrecptdubiityref dhewompounds of the
present disclosureabivse siilleddbihemarrohorgroipehaimistynitaparaciaettaiiagy organic
compounds can fesm GRmMexRs I sWRLS i) YRishtRey 16 deagtrghalxirom which they are
precipitated or crygaliz jﬂoJ PERIGAIRIBKER ALRANONR. 23S0l 55, RO% FXAMRIP, a complex with

water is known asg. ate". Solvates of the compounds of formula (1) are within the scope of the

disclosure. The salts of the comrog ure may form 10solvates drates) and the
sent a sir: 0

of the disclo e

disclogure also in(iidas ail StcH vgf%‘g(;hed é%\’h‘f %Po"(‘ﬂ?er@ %Dh%rba&yhﬂééﬂg'ﬁ‘?g%ns a compound
which is converteSAPRATAIREHIIG &YF By HORIFSI R RN GS R IRTTRE AL erBr i 58P has medical
effects. Pharmacééﬁh’%ilﬁ}”d%@@ﬁﬁﬁﬂlé%%@@‘%Yré"ﬁﬁ@f’ﬂfédoww PiiqueRkesid V. Stella, "Prodrugs as
Novel DeliveFy Systapssnisubiend subsiibitad@ynspnipoN0aruSeries| Suviafdes:uttoshs, dr, 4
15"Bioreversible GaingersimuPsugy Bresigivip Amértaik bauma ce uticahssoeidttosnand Pergamon
Press 2398 R and imy&hdrieishes Grifsamamiand ikaBantarinpsaued omedsiveandelivery: solubility
limitations overcomgéytharserf preghtgsadidyaneed Drug Delivery Reviews (1996) 19(2) 115-130,

each of whigh are gapégg;%r@;eg hg{ inby.referenge.radrugs are any covalently bonded carriers that
release a cgmpoyp &emgrg#h O(II) (1) or (IV) in vivo when such prodrug is administered to a

. patient. Pro rufgci are generally prepared by modifying functional groups in a way such that the
modlflcatlon ISC 8aved either by routine manipulation or in vivo, yielding the parent compound.
Prodrugs include, for example, compounds of this disclosure wherein hydroxy, amine or sulfhydryl
groups are bonded to any group that, when adﬁmaééféitetf'to a patient, cleaves to form the hydroxy,
amine 25or sulfhydryl groups. Thus, representati gmplg_sgf_prodrugs include (but are not limited
to) acetate, formate and benzoate derivatives of/alcohol sulfhydryl and amine functional groups of the
compounds#drdesmslla (1), (1), (ill) or (IV). Further, in the case of a carboxylic acid (- COOE), esters

may be employed, such as metlglesters, ethyl esters, ar@l.the likg. Esters may be active in their own
right and/or be hydrolysabie under I vivo conditions in the hiiman body.
_NH  §g—————  _NH HS

ar
or the E isomer of the latier,
or a pharmaceutically acceptable salt thereof.
a3 In certain embodiments of compounds of formula (11) or (IV) R* represents a bond, -Co.c
alkylCs.q1heteroaryt, -Coe atkylCastycloalkyl, or -Co.s alkylCs.; heterocycle,



30Suitable 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 ggseseingdathe disclosure include both compounds of formufa¢h); ¥b): iooss(1V) and their
pharmaceutically acceptable salts and  derivatives. Unless the context specifically indicates
otherwise references to compounds of 35formula ¢l includes other compounds within scope of the
present invention. With regard to stereoisomers, the compounds of formula (1), (1a), (I1), (Illl) and
(IV) have more th r 0 A (1 ) as drawn,
the solid Wed g\%%ﬁ%ﬁrﬁyﬂ?%%i%te%%tgﬁgp @%ﬁorﬁb @%gg\v {ﬂegr?) gﬂ%)fil%hdé %gé)ggﬁ ﬂ{dr(]éey broken
bond mdrcad[esi f[f)Y SOR0 18 elow the plane of the paper 401t will be ap recrate(jngat the
substituents in co?r?p‘&ﬁﬁ‘ﬁ’é%??ﬂﬂna%‘f’lf“%é‘ip'i'ﬁﬂy (A AR RREE s %ﬂ%hSPy redésymmetrlc
carbon atoms. WECHPIOIHBSsH4BEIRREPH107000188 - 24 - The compounds of structure (1),
(1), (INPor (1IV) m&pstaiioassndividutinérananimrs ofididsmerediers. All such isomeric forms are
included within thie pegsierdntisdiosureeinetugintsukteresalidrdoh Béhvatatoresftidstereoisomers or
cis and trans isonmetsriziayrhsodichiesas yrpeonvestionalltaahnigues\e.g rdyyeatt anadetrystallisation,
chromatogreanendd Pl Caily i Seaipiseraaisipsiyene bihorgentmayisehenepaed from a
correspondr@;gaeeé' eRIyHRIrSIRIR TBREiaiS N Y Kespldian. e%c‘éﬁ{br@% RYHPLG akihemgprresponding
mixturg,using a SHI@Q!Q!?QAH%&H%R@B%MH&%@%ﬂlrﬁmgztﬁ S(F}F ap (Rffb?eg,@&éﬁgemsomeﬂc salts

formed by re %p ﬁﬁ% v%%rre?%ggg in Q#gémt an oreéa é’% %(e ﬁtc%vfe acid or base, as
r

appropriate. "o extend to
tutomeric fEHREN Fé&aﬁw Erto Hrhe% % of formula (1), (I1), (I11)
or (IV) may 68*???@%}9@1&@0@%8 u% form. Furthermore some of the crystalline forms of the
compounds of stri'ﬁcﬁﬁ"rfé"cI?”(‘PBGIU’HP@P(IWW@%(@@I@E‘@W%&DF'?é (¥ koRRISSRMECH HWidicluded in
the prégentldisclbzineain Shemmothioraspent, thiedrmasbriore s eandesdebp hdmetsasdotical composition
comprising jreismotivetinsgiedishtoacoropo Endiet thesdis clesureoptianpllyaumstestieglbracceptable
derivative theyenbigrassqeintieampitsadqhar macqaticpliecce plablpexapigm-diesiand/or carrier for
use in therapy, ggipparticular, in the treatment of human or animal subjects suffering from a
condition suscept‘l,p[e];oemr%gp% Qg@gmtmgm&@hs:gmmqyQgeégér}rgrqother aspect, the invention
provides a nggyrgg\%%rrtm grg)%%m(%b ompr ﬁ eutrcg y effective amount of a compound
nt disclo

eg erafJ)DXEm
of the pres ISClo %% gnd a pharmaceu caqy cce e exclpient, diluent and/or carrier (including
comblnatlons tHerdo e S e atméj%resent disclosure a process of preparing a
pharmaceuﬁﬁ%’f‘@??ﬁ%gi%ﬁ Rt B RS HRBIREEE TIRINGAL eI nd of the disclosure or 25a
pharmaceutiggmpeicedisiabi Wahvatvdanareny) nEtraelmanerpharaideeutically acceptable excipient,
diluent andléroseariepardineTh & dofinbisurigsayiaminelissiostmdaxayidse formulated for administration in
any carivenientyseipdandinsdii1idFlalicbiornsteupimipaneiie] neandrtedigtdpsure therefore includes
within its saopsRbagaaceR cal Canpesitivnscenisingra-cempaismeeddeidisclosure 30adapted for
use in humasRyaeigraRy MNLdcessRHEM FeIRAsiioRs JaRYRe-REesented for use in a conventional
manner with dhe, Qd%égr&m@Qf4%%ﬁo%#ﬁ§95nﬁ?&?%%ﬁ%r@é%ﬂ&% and/or carriers. Acceptable excipients,

diluent tical art, and d ibed,
fér”ée%%”%e?&ﬁ%@@@g% T R L e

;
1985) %Lme ce%t%]a'cf')tééﬁgoen ﬁ@@d‘ ? 1rﬁr°?¥ ”‘r‘“e rrr%'rgggﬁ%’ga@&ected with regard to
the intended FMES: 8?%8‘9%%&5% S’ndé%@%?ﬁﬁﬁ?d“ BRsTs e b esreR PR armaceutical
compositioREMEFEBFHIRE Hs(Z 6F' ﬁ'm{%?P?@ZYW@‘@QEFBYQrR‘pGTm BRERSPEarABYdENY suitable

binder(s), |&isaeastesprdinsfelidinghijeresyl evatineldernesirsatamitising agent(s). Preservatives,
stabilisers, dsyeyantrpaden dlduingagemgarin: bagreartiexkmidhie 40pharmaceutical composition.

Examples didargaengatiies tntdydesaeligmabarsbeaten st agisiperazine] monocarboxamide;
V15F Actagardine (3,5-dichlorobenzylamineg) monccarboxamide;
Deoxyactagardine B [3-(3',5'-dichlorobenzamide)-propylamine} monocarboxamide;
Deoxyactagardine B 19-[4-(3',5'-dIchlorobenzyiaminomethyl-benzyl] monocarboxamide;
Deoxyactagardine B [3-(3'-(3",5"-dichiorobenzylamino)-propylamino)propylamine}
4G monocarboxamide;
Deoxyactagardine B (2,5-dichlorobenzyviaming) monocarboxamide;



and esters of p-hydroxybenzoic acid. Antioxidants and suspending agents may be also used. WO
2010/089544PCT/GB2010/000188 - 25 - For some embodiments, the agents of the present
disclosure rRyay:@is@doeuised in combination with a cyclodextrin. Cyclodethinssageoindigsh to form
inclusion and non-inclusion complexes with drug molecules. Formation of a drug-cyclodextrin complex
may modify the solubility, dissolution rate, bioavailgbility and/or stability property of a drug molecule.
Drug- 5cyclodextrin complexes are generally useful for most dosage forms and administration routes.
As an alterpativetaglirent eomRlekAlRshwithidhe. 6y vadthadudadaxtrin may be used as an auxiliary
additive, e.ig a5 aca 8l HildenitRAlRINGE ARBasRgiRs@rd gammacyclodextrins are most
commonly %%&g sujtable ex; [%B!)%\sz% ﬁwgr?e Cntlic eo%ﬂil%c\&/%i %/11172, WO 94/02518 and WO
98155148.3 e compou z_ozt ebdlsc[g!%ur% may be milled using known milling procedures such as
wet milling (& BBEHRE S ARIRIE S0 R AP rstiate BIPERE P MiSton and for other formulation types.
Finely dividetPHEHR T ‘ﬁ%ﬁﬁB%aa?‘?ﬁle"?%Wﬁ%kﬂﬁﬁ‘ﬁg’gﬁhe invention may be prepared by
processes KBWATAIREIRG £ Br(@xamlishiepiteiripna Pdeshe A Rpal ARG RS B8 0196
(SmithKlindCBewaraasydins BHE-8 Hetichirralefntiztiatope(derring) Mnskeriebaaiide not limited to, one or
more of: or8efayertamaide\Bidydlértirberfiosintppantictiiatenfosimbatombtabigtecapsule, or as an
ingestable selyijatiaarHspBNsIcn) réictidrdbaseghnand-sehlingiial. ridrecemogasitians of the disclosure
includecthosRdp,actasandarre fally SoIRNbABShE RHEIE M el mineeah sesidstopical, implant,
ophthalmlcggmcggg%r;ﬂ%%?g[gﬁggmg%gn@ gegﬁcgf%%@{mﬁ?%w%%p are delivered
orally, henc bﬁgga%%%}%fdg‘e“bﬁ‘d orm that is suitable for oral delivery. n some instances it may be
possible to ge |vertt e om’Bzg_ 9:5 of the isigéq é,l{e.tb[}{ ﬁ”t%)icalﬁ gapg\ntera’ ée(.ﬁ% a?ﬁf an injectable
form) or tranSaeima ?Bdft]g, incl dﬁln&mr%nﬁ%ogal( .gn.'és a naggflpsppg)) (‘)J}’aé‘gr) 5 for in alation), nasal"
gastrointesPAPHHZENRR, intraperitoneal, intramuscular, intravenous, intrauterine, intraocular,
intraddfmal, intradtRETRAHPEEhBSTE SSMRMARAPAPCRTT &t BrepRtRBAGRIRAHNhBfHEsTaE A
subcutanedtyseagiinthakpieo@wetudiieg iniedlreal or intracameral),.  There may be different
composition/formulation requiremgg;@depending on the different delivery systems. By way of
example, the pharmaceuticaﬁ&'ompbsition of thepresent disclosure may be formulated to be delivered
using a mini-pump or, THICE ~or 3 eg{ mple, as a nasal spray or aerosol for inhalation or
ingestable solution, or parg;;jteragy irpi&hicﬁit_ e’Eomposition is formulated in an injectable form, for
delivery by, for example, an infrave®ousitintramuscular or subcutaneous route. Alternatively, the
formulation may be designed.t Qe@gjiyer, ¢l by both routes. Where appropriate, the pharmaceutical
compositions can be admingstéred by inhalation, in the form of a suppository or pessary, topically in
the form 35o0f a lotion, solution, c?ean‘l\%intment or dusting powder, by use of a skin patch, orally in the
form of tablets containing excipier'it'é'é‘g:h as starch or lactose, or in capsules or ovules either alone or
in admixture with excipients, or in theTfegn of elixirs, solutions or suspensions containing flavouring or
colouring agents, or they can pe injected parenterally, for example intravenously, intramuscularly or
subcutaneously. 40For parente“r‘\égl’gdmi‘nistration, thedcompositions may be best used in the form of a

1

sterile aqueous solution.which cmrrt»am-efehet\su [ tap,cgs,,,fpr example enough salts or WO
2010/089544PCT/GB20 Olggi)pl’gg- 26 - monosac;charﬁfdes ﬁ*()/make the solution isotonic with blood.
For buccal or sublingual adgvmnis{ation theec itions ye-administered in the form of tablets or
lozenges which can be formulated in ﬁ%?/rl entional manner. If a compound of the present disclosure
is administered parenterally, then eégamples such adminiﬁ,ﬁ(at%‘m include one or more of:
Sintravenously, intraarterially, intragerito: , int atheQJI intraventricu intraurethrally,
intrastemally, intracranially, intiamuscularly or sgbcutane ustRadministe ing {he agent, and/or by
using infusion techniques. The compounds of tH& disibsure can be‘administered (e. g. orally or
topically) in the form of tabletsi!capsules, ovules, elixirg, solutions or ;’Zspensions, which may contain

10flavouring or colouring agents, for immediate-, déi yedg mo@ifiej(,\srustained-, pulsed- or
|

s rN\/L\ﬁ W
o :

© (la)
wherein:
R together with the carbon to which it is attached and the alpha-nitrogen and alpha-
20 carbony! represents an amino acid residus;



controlled-release applications. The compounds of the disclosure may also be presented for human or
veterinary use in a form suitable for oral or buccal administration, for example in the form of solutions,
gels, syrupsyinauiweaghes or suspensions, or a dry powder for constitutOraustmweEsdr other
15suitable vehicle before use, optionally with flavouring and colouring agents. Solid compositions
such as tablets, capsules, lozenges, pastilles, pills;sholuses, powder, pastes, granules, bullets or
premix preparations may also be used. Solid and liquid compositions for oral use may be prepared

according tgamethads welkknoun fLihe AHicPH ELEXRROSHIONS sPR%-AIRE,ERBIAIAIGRME Or more
pharmaceutlcalIy&p&&@@@é@eg‘g{g r?%qo?é%%g}b%ts which may be in solid or liquid form. The
tablets mawontq&%xgméqgﬁ %ugn a%%rwgzég%%%%lli : gegaggleﬁgml‘ﬂ%ose, sodium citrate, calcium

- 0 1

carbonate, ¢alcium sulphate, dibasic calcium te and O/eine, mannitol, pregelafinised starch,
corn starch%pota%%t%?ék"ﬁ'%ig\%Feaé S‘ﬁé"g’ﬂ'&’ ,%? So%“ﬁ?ﬁ g é%ce alr[f/ﬁc% ﬁ%g;egrgggg?m%llose sodium and
certain tomplex SREYS HEEErERIATIRCHNEEFELch 25as polyvinyipyrrolidone,
hydroxypropylmetfjREtitdd< (1 PIYEFNRRIRG 85t 67AEBIIulose (HPC), sucrose, gelatin and acacia.
Additionally; lubricemtieggaig@ritsisuch as magnesium stearate, stearic acid, glyceryl behenate and talc
may be inclkrdigte Bagidendbmpositions of a similar type may also be employed as fillers in gelatin or
HPMC 30(hydroxypropyl methylceliulose) capsules. Preferred excipients in this regard include
microcrystalline cellulose, lactose, calciurmeg rb@_qgﬁe, calcium sulphate, dibasic calcium phosphate
and, mannitol, pregeiatinised starch, corn starch, potato starch or high molecular weight polyethylene
glycols. For aqueous suspensions and/or eh'%'f%, e agent may be combined with various sweetening
or flavouring agents, colouring matter or dyes, with 35emulsl9fyﬁ9§e§ﬁ’(‘ffor suspending agents and with
diluents such as water, ethandotxpropylenie glycol and glycerinSard ¢ inations thereof Capsules,
may be filled with a powder (of icament alone or as blend with Sﬁéected filler(s)) or alternatively a
liquid, gaich comprising one orfMmore compounds of fogpula (Band a Carrier. Where the capsule is filled
with a powqberrtﬂgg %gmg%%sqég{efrgrmula () and/or the 40carrier may be milled or micronised to
provide magvelg?al \gﬂth %propriate particle size. WO 2010/089544PCT/682010/000188 - 27 -
Compounds 0 theRisclosure ma}:y be coat % for exam Ig wit as an qnt%ic coatg)ng when

.. M o1 ant/or may pe
administered orall B SURIES géepgﬁseerﬁ ’%ci)%%irgtn&r caep?u (_ee, as appropriate, may, for example be
coated by 2MHITIRICS RSP RS AT EAGEHRTREY| FESIAP S AITaBRE FISHPH SARF SIS SPAPER RTEPE Svhich allows
controlléd diseélBtemirrthe’§astfintetinal tract. The films are 5 available as cationic polymers such
as EUDRAGITO Eypeeliamithetitiageristiaepherdebiissiy mey SpopaiiapirnfeasriRingdymers such as
EUDRAGIT@dirdrethactylie ackbpoposten@ns)sah chBUBRAGIE ISm soiRermedbiecalmsitic polymers
such as EURRAG J:Q:f bdasatve miathacsplatasopohssanean hediRAG TorRSrarefalso available.
10These cogfiRg-farmialionsBiR: e LaRAISSRSANRENERADE disResaioaunchidinthardional
ingredignts SHch 5@ 1es HCQRE-ATIRRTARIUUSION o PAIYEINAENR BI¥S0L A IRENRUMER, theycoating
formulation Jgy be ArERGRSNs AnofARE RIS BOLIARY or 2 bViELIRLYRL aalpLs may be
coated using OPAD 8"% gre e see‘ico Ing systems, avalla%le from Colorcon. Aqueous systems
generally c Bﬁrggyus‘digr B8 W SF 'Igcf%ﬁsgw%ﬁ rfggf anic solvent systems generally comprise up
10 5% wi of OP ABFSRHES RSB GEFFAES B A P PR B (PRGNS (R ALL P ACRMTRe by: 1
weighing thi?8qofrBesi§ERHRY SBEN® ADIERSSIHTEE ARG SaRhins AfaignAgehe e fUed quantity of
water 6f otheessoh@stigsliato a mixing vessel, 3. with a mixing propeller in the centre of the vessel and
as close to the botarabef 4hiditive ssdik asegossid] Bostindrigttesoganitetbi2 @ifonfravendsiithout
drawing air §ate Hhe dginigicd Btaaciyiandeqrintdyiad dingithe GRADRY Qg dR)-10- the vortex, avoiding
powder flotaiopandbadiguisl-muiass:d), ipenaring theariranhiapesdincaes sirarabdaiaithe vortex, if
required, and§afigsalldRepawdst ngwedisntshanadeenaddan.deduaing thadaixersaeed and

continujpg raixing, for. appraximately. 4o mipuies Coatinas canhe applisdovinoumisehniques, using

tablet Coating MRS, Sorlvsid UKhEe S AdIE R G ARRIE ARSI IR ARG t0 35
alkyl or aryl sulphonaies (eg methanesulphonate, ethanesuiphonate, benzenesuiphonate or p-
ioluenesulphonate), mesylate and isethionate.

Pharmaceutically acceptable base salts include ammonium salts, alkali metal saits such
35 as those of sodium and potassium, alkaline sarth metal salis such as those of calcium and

magnesium and salts with organic basss, including salts of primary, secondary and tertiary



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 Capsgaeliydaarovide either a tablet in capsule or capsule in capsueronfignasation, which
when administered to a patient yields controlled 30dissolution in the gastrointestinal tract thereby
providing a similar effect to an enteric coating. hus in one aspect the disclosure provides a solid
dose formulation of a compound of formula (1), (1); (lll) or (IV), for example where the formulation has
an enteric coating. In another aspect thg. gks?alg%#ere &rﬁo%i[g%%g Wgtm%iggrmwagg&ﬁomprising a
protective cHPEfTe S RREPPTRY FBF exAMPIE As A Tabletih'a capsule or a capsule in a 35capsule. The
enteric coaffit A Provt-EhanisFE0&d stability profile over uncoated formylations_ ~ Having said
this it is believed SrifsteydsheplRYas ’ES’f‘?B?Fﬁ%?a*xﬁ)saw‘ﬁ%toﬁm?i(?ﬂ'?é?ﬁ?%‘ﬂ%ﬁe%ﬁlglreest%mdegradation by
stomach acitisdesntestinal enzymes in vivo. The compounds of the disclosure may also be
administered orallphdge\ertarinatysi@ing digavd; shethistfp il oprratigiititrenenyU8# Es a solution,
suspension Qgispessianeitheastvesingradieatitogether ivithaeepherrrherinivalljcactebtéble carrier or
excipient. WO 2040/082RA4REN GRAQIUANBIAEIBowhe tamperhdoétherdievention may also, for
example, be. {ory aied, 33 SURRIHAUSS 6 8=E0NiaNiRg soRvepiipBalaipmosfianbases for use in
human or Vet‘ﬁ»{g‘g@’sﬁnﬁ%g.'&%% ABRDRSSAIESR: U FRUMNNOG GarHRRIIAN ReFRGMERASES. In one

embodiment'the formulation. s proyided.as a formulat I inistration including
inhalatidn. SOM&RARf THARSBIE nggﬁarggﬁgﬁ%r?n%] U (?eé %ggﬁﬁﬁvﬁﬁ%@g%g NgAetpsols containing

i
propellant gases Jf‘ﬁlﬁ%mré’%réiﬁﬁt?&ﬁ??Fe%?f?m%%%%Ifgmpaases. A alable powders according to the
disclosure coerainimdHwdiehise SUBs RIS Wﬁﬁ%‘g&@@@%ﬁ?ﬁﬂg@ﬁ&%nele?ft‘joned active
substances Brapiacemiticalhe astetabip GURINEAEEhERFEBRI STt %ﬁﬁb@iﬁmﬁﬁ‘ﬁhﬁﬁ%ﬁﬁ%gﬁy acceptable
excipient. NoThazsiahEghtenphWdes nidieinchRISYmmBsECeRzafiESeTy ByRRDEEe%Sr arabinose),
disaccharidesife g rlastasarisaaaiiatgssnalioseyaligtaandcpaiysctsivaidties {edd aesmdnes),
polyalcoholsx(g.g. aRFiiak Manpikakery BoRksaitanEry BaasturmptiositieraCaleginlicarbonate) or mixtures
of these with g anaiekMondeSrisasshrddesaiagreierabbeused thauspralviblactose or
glucose, par{%%ﬂ!ﬁr ¥ 9)“{1%9{3%"%%%“6‘?WH@&B%FREHF;:@F&J&Q'ﬁé}m@ﬁ&erem@artlcles for deposition in the
tl

lung require‘apa cfe size less than 10 microns [ -9, I eR@alito S pm,
particularly preferfﬂﬁpwg%a??% %Cﬁr\ﬁ}eph{% On%cc:’leggligégﬁ?t %lgggé%%EMOF@F%HH I;ﬁg?cording to

i [, i &gar msms? e ?oaacytalg ie lfq’rgg}? 8 %}B
the dlse?l%suﬁé)’. Gf*h@“[ﬁ’?@déﬁé(ﬁt SRS ,ﬁsbae LSET 0 prepare the ir éjla% e a%ro%)ls are known
20from the prieraset SumeAREng Bpeliif §aues IR va 8ad o Q?ﬁéﬁcaﬁ%’rso%g%%hg 'Sich as n-
propane, n-buteutinemisolbulgtite an Hxloyiies HpeHES GEMRRYHhIBFRTEER BHtT8r Alorinated
derivatives of:aretianeysthategiinspisosurtareray bkprap afEne CESHIBYERAIE Y PREBbove-mentioned
propellent gasagsnRyahegisedion, thesn admiostmehixte reteiierkafeP f fletidhy viratlepidpellent
gases are haloganalgi-aikanerferivativesnsaiectsaniptm R praoangibBdd (ST 0TGR4 and T0227.
Of the abovemgntiongi-halagenaseddysnoaarkansichil 3dm(dink, dna-tetras| wortethbmre@nd TG227
(1,1,1,2,33, -ehceorggggu;%roop{&%ﬁgeaﬁng, MR BeiRa! Arssuliable donitesyin taimulations of the
present invenlfo], | he propellatt.gassGans w@@%@%@%ag@sawm@. egiaipther
:Eg:ﬁgﬁtnsts Sbe ac’fivse (i:n t-r%?r\éw?w ?agﬁ‘} an }giétr)%h?/ rra y%gi: ectglé/deera.ﬂevwg c(asr\%t%?\gaiﬂttwe ﬁuﬂﬂ%ﬁ%ws’

30  Suitable pharmaceutically acceptable in vivo nydrolysable ester groups include those which
break down readily in the human body to leave the parent acid or its sall.

References hereinafter 1o a compound according fo the disciosure include both
compounds of formuia (1), (), (i) or (IV) and their pharmaceutically acceptable salts and
derivatives. Uniess the context specifically indicates otherwise references to compounds of

35 formula () inciudes other compounds within scope of the present invention,

With regard to stersoisomers, the compounds of formula (1), {ia}, (i), (1) and (V) have
more than ona asymmetric carbon atom. in the general forrmuia (1), (10, (11D or (1V) as drawn,
the solid wedge shaped bond indicates that the bond is above the plane of the paper. The
nroken bond indicates that the bond is below the plane of the paper.

40 It will be appreciated that the substituents in compounds of formula (1), (ta), (), (1 or

{1V} may also have one or more asymmetric carbon atoms.




30and means for adjusting the pH. All these ingredients are known in the art. The
propellant-gas-containing inhalable aerosols according to the invention may contain up to 5 % by
weight of aciye:suhgiange. Aerosols according to the disclosure may comptaing forexampde, 0.002 to 5
% by weight, 0.01 to 3 % by weight, 0.015 to 2 % by weight, 0.1 to 2% by weight, 0.5 to 2% by weight
or 0.5 to 1 % by weight of active. 35The 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 compUARLIAETHRLHID (! IhET INe: BV ARRIRacRUHERIN ACRAIRRIS Jarivative
thereof toge&a@{e%me%f%ﬂg%s% )‘#dt# AISALTRRGAMRINHIOS L0aY. JOLEXRERIG Ja @ combination

of a compounghof f%mulg or (IV) and an antibiotic, such as vancomycin, a beta- 40lactam
mixiures inereo . . . . . .
(such as a cep aeiosgorln), an aminoglycoside, a macrolide, a tetrac%lme, a lipopeptide, an

oxazolidinone and/BP AR Sk ARSHATSSRT S eS8 LRSA PR WBhMGIASHIBIT Ay be WO
2010/0895 45T /B nI00eR 8- RO eHioNALRYE ISR (S PFRIBRBIRIVSHPT) petkaged together as
separate fofigERaEEMSTIfoRISirRINERR 808 M sE Greritaaaiagriom a conispryBec aRteIst B8 that not all
of the compotentisdafithve moredvinitrorsurdet be Rithbimbleredrisgrbeibamatoatesidrsyitbbie therapy
comprises rodrgl Hiapoanegctact e onptriitntidheftiib deetcemaonanisafaphedmuzistered by
different routssolaepthidivifiiak GempeBROIBINE SHEtIGCIIR atians rasy, beagropstered either

seq ueq_gally or 5”‘@6’:’5%@9&5& ﬂrﬁ@;@i‘fﬁtﬁ)%[ﬁmﬁg d&@éﬁﬂ%@@%lﬁ@ﬁ@%ﬂ'@ﬁ&%ﬁy
convenient FQMQth\é{@&w&%m&gq@&&&w&%@, either the compound of the disclosure or the
second 1°therapeH¥LCc§%th may e at%?m{r{}fj]ﬁz,rg%@?@p%%%%@%%ﬁ%@% é%@%!r”}o'&%’%'&%us’ the

U
binati b inistered eit f ition.
The combimEaTea PR 5 i TR S o e  B e R Bt (NG

pharmaceut® FaiF A RS M ARESIAILFHAMRIEATH O 4T HDIRR MESEBIHISASHIE® combination as defined
above dgether with2igiheirAseeduiiednyeatee prartecaniaraicesisl AT PSHBrRFATE S fgtRer aspect of
the disclosugelive ingiadirnth ecatbigeddinftihe diapmsderaalabiemicaifitsévasoestibiedetivatithe two
compoundstheuesif beastatilgi@nditbenmpatiHdeawitiz yachepthide andpibe, athencan ponarits of the
formulation..¥éheméaspaLiatad sepanately theysmayherpiovidesd 4ninayscopveeRirtar radadion, in such
manner as adnmndenssicheaRBRaUNSSIH dhenticdbidiespResitions may contain from 0.01-99%
of the ggtive materialyfint ‘anicel FHSHAIR. Rk ISR colRoslion wilhagngally contain
fr.o m 0'01_191@1"&1 egﬁgaw%g?erg%glﬁ/ a([)ﬁgt:!ﬁ 0{ %%E h%&(&l&/ﬁh%a;[gg Ial('disc!cvyxreeanng' C.o mpounc_l of the
disclosure or.a pharmac utica i/%ccegal | §$rl\r/§tlv§t gre,o es Lfsg In com?)lnatlgp with a second
therapeutic AGeNFaeHva AGATEINE BIRE HiSoats LAt 4 1Hd Hoed % ChbEs s ehay be the
same or differ frorﬁ”{?fﬁf%m%rﬂa‘ﬂﬁﬁgmﬁée@é‘?ﬁ%@ﬁ&'%%@@@%@.‘Wﬁfﬁ?@ﬂﬁ%\f’e doses will be readily
appreciated3§ TRESEISRIIFEMRY e al NIV ATPCERSPHISPAPT Stidte @ RREIPHIEAR GIRTiBFes ¢S pound of
the disefosuperratiiiredtifot e sntaanaaivathaeyivitdetres withaeeirisedndivienceefridetreated and
the age andettvipiechditient efdive qatient and will be ultimately at the discretion of the attendant
physician or veteriras mmp30idgic &ty dacplaysiaiary ndlfatateraite thenagiualistosage which will be most
suitable for ashirdiMdual BHleck MiRsrecicdeserRyRliRMIrequaRRseEdns_RiPLams particular
individual may-hervatied angdididens oy asistraidacior deliging hisaetuty of the specific
compoynd ?ﬁ" eiAReLe Rk %‘3&5?%9@18{ &%ﬁ&iﬂ&ﬁ@%@%@%@%ﬁ‘?ﬂ%@ , body

att{t an é e Ion, rate of excretion, 35drug

weight, general he sex, diet, m of administr.
combination e Ll ibg thanaet M Rl of e o Mo Suicble eiepiefie diinic andior

erapy. For

oral and pareRiER ERRARS BFRNYYhalHEwE AR dydaganayis B?etﬁéedbeéﬁ‘f‘ﬁ‘fﬁy'bg%/n single or
divided dos@82Tewceyiisefiic W ATRiLeRstiBRte axaRio de REMiHiBy Baatrasatic g B atment it will
range from MadGiugiKgboayivéighe pasterdbly 2556 0me Mg dsod prowesghtceiRicipiety be
administeredtirentt eodiodedtyicione hefortestarpib, reepe imdirginentise routeod Badimislistration and the
condition of dfaedaatigndmitdeeticthereciopalit pncovrplises degaghions may comprise as - or in

addition to - the excipient, diluent and/or carrier any suitable binder(s), lubricant(s), suspending

agent(s), coating agent(s), solubilising agent(s).

Preservatives, stabilisers, dyes and even flavouring agents may be provided in the
40  pharmaceutical composition. Examples of preservatives include sodium benzoate, sorbic acid
and esters of p-hydroxybenzoic acid. Antioxidanis and suspending agents may be also used.



WO 2010/089544PCT/GB2010/000188 - 30 - units, each unit will preferably contain 100mg to Ig of
active ingredient. The duration of treatment will be dictated by the rate of response rather than by
arbitrary numbersoisdsys. In one embodiment the treatment regime RCGORBHUSENAPL, 2, 3, 4, 5, 6,
7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21 or more days. 5As described above, the
compounds of the present disclosure may be emplgyed in the treatment or prophylaxis of humans
and/or animals. In one embodiment a compound of formula (1), (1), (1) or (1V) is useful in the
treatment of skin infegtiapeniBdarrlicilardagdarialisdnrbehsaldissrerniestionsinsen® aspect, the
disclosure IR FAERAHALOL IR hh Kokl m&l}&@gm} theragy.daugsample, for
treatment of mlc‘ro egawg{[;l gﬁ]téo'gg, such aéorrgq$gg%$g1 f&}%ﬂ@%ﬁ %mfy&{éon of soft tissue

including suf a} wr% S, r%}‘E\rtlcu ar Stap ccta ctions in f’d 94 igfegtion.  Inone
embodlmenﬁH% G IREUNGS S toRRTE FOAIT SR ARRT '% ¥he treatment of enterococcal
infectiors irfdRiefRYE. %B’&ﬁgsﬁ‘iﬁ Enpa |Hﬁ?§ faefont qB?a&?afPﬁlﬁ’Feai‘%ﬂgﬂ URERLRIH Hititure
infections, é%‘ﬁcﬁit%ﬂ‘éf@@“’ﬁﬁﬂSﬂﬁﬂt’frﬁ@“ﬂﬁﬁ?é%fﬂﬁfh“‘ﬁfﬁd@e%ﬁéhe cygledsE R MBOYRHE #iEompounds of
formula (1), Uiy 20dite) are- asefopfiar tdiugeianselblfss. /4y chris; 387 88BMple skin infections such
as impetigogetysipelasan doslhohitivpthr oatdraiet Hiotabjesoanatife veg cantibetite \§lo AfétliiGAe phritis.

In one embegingenteospauNdsatiaraula (1), (1), (1) or (IV) are useful in the treatment 200f
Streptggoccus pneyEmasuRiestipR, JiokiexasRle PEHARO hihgaedlesHsitpmcetitizmadia, meningitis,
bacteremia, Q%Sxormw&%o S68 Fa?’éﬁf&@s%daﬁﬂg&%@mﬁabiet eI 2RSS SHeaempeuads of formula
() (0. (1) o A E, SOy Al 81 SoaHRY) %geggf%ﬁ%ﬂ@'o%%@&%we;mwmmﬁveﬁ?er&r% syndrome

(BOS) occ vhen e norm eri onization In t n wer intestines
significantly mgﬁé%%a%p%fessoeﬁe%ogv ne'ct& dlscl%sur%epsr(e)%fa%eegnéégeggf%aaegrﬁ% %n%[%} formula 0, @,
(1) or (1V) i ERERARY SRy SR ﬁ?tctf?é@tment of microbial infections such as C. difficile infection, in
particuldr diarrhoeta&udse isfedmuskaion, (67 BAY R IHERebMiiar BRAMRATEL forfO Y BSERRY herein,
particularly Bypdradasigety éﬁﬁdédﬁﬁiﬁ)ﬂmﬂ@fﬁ@ﬁmﬁﬁe@"@wﬁm) BPIgVYAPRUH O Rt there is
provided usieg@fs&ide mpgioncdofuiemensitan PrctH) , b0 (V3 fointve! 30peapintasiiong ehtheent or
maintenanceixidice (ittitabldewes Ryndsepeekiip eenicnexdon ptedriteati mial, ireatinentdor Symptoms of
Irritable Bowg)iy npMRe ofiiRfRcLndsdrat apsik athenngel 1e¥es adfrrdntrlmeédibarmacotherap,
2008, 4¢408gents é%%@ﬁ/&%bb&glm%%@ecﬂ@ ¢ of dqsmiten(t ka0l Qb higvaseful in the
treatment of uIcerﬂpgg %°|$t§§a tém%@ro&t% 46 U&%ﬂﬁ@%&%ﬂ&ﬁ?(@é‘&?ﬁ%%&%&%ﬁr gof. The

3500mpoundsur:2 are % S%Ijtaeca ?eft e fre t{mse t of f}gﬁ%‘d r(?faactorx %Iaf ﬁﬁ/e Scolltls See
for example er0| ICEFALVE CoNtis Hreate osteroids etronl ?eand

vancomycin? aaé%%%b%fr?%mﬁﬁﬁ%fr'ﬁw R P %ﬂ% "IW??Q tdn e ol et gfology 2005, 5:3.
The compoliHEEHFEHE pPESHARHSCIBEE AR PIERACK ) REERRt P @ﬁ@a?ﬁlnﬂ”ffﬁté?ﬁli‘gﬂlt WO
2010/08954naayB8 A0teresireenirgilar inrpsspiAsybevianspsssphvaEE drelffifound of formula
(D, (1), (1) ov@virent arcvrapositi@n. comprising same for use in treatment or prophylaxis for example
the treatment or priekytaxibetifsy:onethedtdiiaionstheseniethherairpéndmecaspect there is
provided a carepauns@iiasdins(By Wy OH:RNE, dedharmaceutical composition of the present
disclosure may be formulated to be delivered using a mini-pump or by a mucosal route, for
30 exampie, as a nasal spray or aerosol for inhalation or ingestable solufion, or parenterally in
which the composition is formuiated in an injectable form, for delivery by, for example, an
intravenous, inframuscular or subcutaneous route. Alternatively, the formulation may be
designed to be delivered by both routes. \Where appropriate, the pharmaceutical compositions
can be administered by inhalation, in the form of a suppository or pessary, topically in the form
35 of alotion, solution, cream, ointment or dusting powder, by use of a skin paich, crally in the
form of tablets containing excipients such as starch or lactose, or in capsules or ovules either
alane or in admixture with excipients, or in the form of elixirs, solufions or suspensions
containing flavouring or colouring agents, or they can be injected parenterally, for exampte
intravenously, intramuscularly or subcuianeously.
40 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



5composition comprising the same for the manufacture of a medicament for one or more of the
indications defined above. In one aspect there is provided a method of treatment comprising the
step of admirtstennga4herapeutically effective amount of a compound @TEkRBAEAXPLOES, (1) or (IV) or
a pharmaceutical composition containing the same to a patient (human or animal) in need 10thereof,
for example for the treatment of an infection/illnesgar disease as described herein. In the context of
this specification "comprising" is to be interpreted as "including". Aspects of the invention comprising
certain elemenissebaicesitienmtedntoseitpnditoaltartiative mbadbogptstienmaisting” or "consisting
essentially'zgfthieiraley el femenis \WWae R IRehniseld RPRECBFAE ©PMedineBiadaayibe combined
and thus the, discigsiedasxiends dnalipramatiensisambinationsaldhe geRegioents provided
herein. _ LISISIENGES ﬁm}g@ e ?F%%? Leawgéﬁmsmxn%aag&w&%@@pr compounds of

the inventign |scose ere nic. examples
PR AR

below the ent{?vegﬁgv\)ﬁ IS a!a'(facft"%%t Caﬁyénqt{avfé-‘ lcu{aﬂ fh%al&é%erm us and
e B RS e e o
Example 1PDEYRIEHSIPa SR IBUES;5-dichlorobenzylamine) monocarboxamide CI Deoxyactagardine
B [DAB] (200mg) T BsE=elivtiloraderipyl disrnsu(asamdr adinsaiss ropyrealyrtarealssuthavere dissolved
in dry dimetbyifof tabieticl eafiamity, dvigetutipirotdeimrstricalpsisiphexybits sy miiddo-phosphonium
hexafltoropiaeapihate: (SyBOR (B4mapd et @] Wwasdddde dusartiepwiseedhe reaction was
followed by-anadyticatibaic perakiahie 1) and PyBOP was added until the starting material had been

consumed (Figures 4 Snmlodtakls: hcnRlytia I biscaansiitionsfan thesspar atign-ah)agtibjotic (e.g.
actagarding, 30AcIagarchne B, oqugs%;{dﬂ%ﬁ%%{gﬁ’%@xa g'aﬁmmmm%m\ga I§d products.

Column:Zorbax 5u C é“%?% >, min st m iglgrl % Ot otassium
phosphate i ”ﬁ obie Phase séoré%é}r i\cgtgn rile |n assmm p osp%ate buffer pH

7.0 FIdw ra?@‘i?ﬁl./?‘rﬁ%%béff’éﬁﬁésﬁt ??ﬂ?@ﬂ"rﬂ‘m%@’%% ?ﬂé’%t’?%ﬁ% A100% B Time 11 min0%

A100% B Time 1?.‘?‘%?@9@%%@%‘8'3 as tablets, capsuies, iozenges, pastiiies, pills, boluses,
powder, pastes, granuies, bullets or premix preparations may aiso be used. Solid and liquid

compaositions for oral use may be prepared according to methods well known in the art. Such
compositions may also contain one or more pharmaceutically acceptable carriers and
20 excipients which may be in solid or liguid form.

The tablets may contain excipients such as microcrystalline celiulose, lactose, sodium
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 complex silicates, and granuiation binders such

25 as polyvinylpyrrolidone, hydroxypropyimethyiceliulose {HPMC), hydroxypropyleellulose (HPC),
sucrose, gelatin and acacia.

Additionally, lubricafing 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 gelafin or HPMC

30 (hydroxypropyl mathyiceliviose) capsules. Prefarred excipients in this regard inciude
microcrystalline celluiose, lactose, calcium carbenate, calcium sulphate, dibasic calcium
phosphate and, mannitol, pregelatinised starch, corn starch, potato starch or high molecular
weight polyethyiens glycols. For agusous suspensions and/or elixirs, the agent may be
combinad 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 selectad
filler(s)) or alternatively a liguid, each comprising ong or more compounds of formula () and a
carrier. Where the capsuie is filied with a powder the compounds of formula (1) and/or the

40 carrier may be milied or micronised to provide material with an appropriaie pariicle size.




At The cruide reaction mixture was pored nto 30% aqueots methanol and the resuling soliion 5
was loadedvwom 20 @0 &adan Bond Elut C18 column (%O q) ?I%uescrglet o %a%&%ﬁﬁgé% SOIUtlo'n :
with 50%, 60%, 70%, 80%, 90% aqueous methanol v?/ifh most ol;r';n desi i it
, ' , ) , e desired material eluting in the
7_0% fraction (Figure 6) Column chromatography-a silica gel (eluent
dichloromethane:ethanol:ammonia 10:8:1) gave material of >90% purity by U.V. at 210 nm. Yield
107mg (50%), Magmpalpdiatechianidhisaid nd b6 thafeddunekd Dbk, 5h Eadnidateit fopti@M+H+Nar2
%Oﬁﬁy found, 1025, 3m Sereplssiyate Ay seshib CTtSatsne e anndiiapsdestibey.ibTable 2.
: o olliczté _Lgeéc%é ﬁé_’gg t&%g(bsdf&f él @@ﬂﬁ—%gbﬁ of 2ptibieNe retifienxyapetaaardine Bhand derivatised
- . Pglymers. %sag aﬁgw cor&%%nl?‘e% X3 9:0m dMobilg Rhase d0vaqeioairile, 0.1% formic
acid Mobile IQPSE'Se g %) ace?onl rile, fji"“% BHHI rate:ImL/min ient:Time 0 min 100%
A0%B Tim&EiFRORRIEIYE IE THHe mm%ﬁé@&ﬁ/( mo@k{ﬂ?ﬂftb&%@%‘(g % A0%B Cycle tirr:)e
15 min InjeEHRAVTSIENRE FOBONIG 8 5 SR BB B h &R t%%é’ggﬁlfgﬂrz@g |lgﬁ%{i3§t%%pray +ve Myass
range250- t800Me e AEYORMEFEDS.10 KV Cone voltage40 V Skimmer lens offset 5 V 30lon
energy14 V The coampabireofyixaehplers sifiereEHATA SRTBRAGEAPIRFINBMARRIAWTT. 2 eq of
Nmethyl-D-ghdcuniRediTé(s agussusyaietizanol. Evaporation of the resultant solution affords the
producigas a whiteaalichoEhegeeausttherssfts seferetido drorgincs Exearse eii@mple 2:
Actagarding,(3,pspiciorehenayiaming) Sebecatiexaraii@sioh, polyethylene giycol. Altematively
the coating formulation may be prepared as an organic polymer solution.
Alternatively, tablets may be coated using OPADRY® (Surelease®;) coatling systems,
available from Colorcon. Agueous systems generally comprise up 1o 15% wiw of OFADRY®.
15 Organic solvent systems generally comprise up 1o 5% wiw of OPADRYE®.
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
guantity of water or other solvent(s) info a mixing vesse!, 3. with a mixing propeller in the
centre of fhe vessel and as close to the bottom of the vessel as possible, stirring the solvents 10
20  form 2 voriex without drawing air ino the liquid, 4. steadily and quickly adding the OPADRY®
powder o the vortex, avoiding powder flotation on the liquid surface, 5. increasing the stirrer
speed in order to maintain the voriex, 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.
25 The thickness of the coating applied is generally in the range 5 to 35 microns such as
10 fo 30 ricrons, more specifically 10 or 20 microns, depending on the required effect.
Alternatively, the tablet or a capsule, as appropriate, may be filled into ancther capsuie
(preferably & HPMC capsule such as Capsugel®) to provide either a tablet in capsuie or
capsule in capsule configuration, which when adminisiered tc a patient yields controlied
30 dissolution in the gastrointestinal tract thereby providing a similar effect to an enteric coating.
Thus in one aspect ihe disclosure provides a solid dose formulation of a compound of
formuta (1), (1), (1) or (), for example where the formulation has an enteric coating.
in another aspect the disclosure provides a sclid dose formulation comprising a
protective capsule as outer layer, for example as a tablet in a capsule or a capsule in a
35  capsule. The enteric coating may provide an improved stability profile over uncoated
formulations.
Having said this it is believed that the compounds of formuta () are not particularty
susceptibie to degradation by stomach acid or intestinal enzymes in vive.
The compounds of the disclosure may also be adrminisiered orally, in veterinary
40 medicine, in the form of a liquid drench such as a solution, suspension or dispersion of the
active ingredient together with a pharmaceutically acceptable carrier or excipient.




35Actagardine-7Cl Actagardine (3,5-dichlorobenzylamine) monocarboxamide was prepared from
aoctagardlne and 3,5-dichlorobenzylamine according to the procedure described for Example 1. Yield
o e LA ey
Deoxyactagardine B [4-(4'-nitrophenyl)pi rgrg)z?neiny )[;]lperaélne] monocarboxam|de NOZ DAB
deoxyactagardine B and 4-nitrophenyl-pigerazine ﬂgf]iﬁsiacatrh oxamldg oy prepared rom
Yield 73%. Calcul‘%ted forJM+2H %&R@%% hi 3 %9 ° proce lure described fo_.r Example oL
1944-(4-chlorophene %P eP§§%8 monoc Pbc()?’%p y%_é.@, & SlaRIRpIR ﬂanﬁﬂ@téyl%t&gﬂmhsm@
- éarx?( ionial s é%@éédf& (e i nHAB: DeRYREIRIREEINRBr as
1944-(4'-chfotopfi BV RO SO CArboXam -
) ‘ : 1Z ) OP (g)e was prepared from deoxyactagardine B and
4-chlorophe¥ IR iFRE GHISH P INEBPBRUIFE YieScribed for 10Example 1. Yield 95%. Calculated
for [M+2H1+2 102'6%?%?@'{0926?2@5&%5@‘5?5@@8@?;0 Saég? |#ea%§§%-?8?ciﬁbrobenzo.l ne]
o ) iy - : , ylamine]
monocdarboraminiiérEbDIABHZICI inhBiatsyactagardine B (2,4-dichlorobenzylamine) monocarboxamide
was prepared frorsuienxyeretat dinesBtons ks SRIPEISR ARSI RS GG AT qu%g%iaiage described
for 15Examplgpduanielesebse irGatmuateditor fide RoptDEEE! fostr lnpalsble PRAASFle 6:
Deoxyactagaiding Bidniaceisghicrehsneyipinetazinesmuorovayioxsaiigesof t '
gsgzgactt;g% | gﬁeéﬁt%r}]{é§'§%ﬁ’}79$m&%@@@w&%i petarine]mepozarkoamide ivasypriaRsd from
20Exa %ple“_)f!, IE},&,@&%&&%}%ﬁg{te J%r %zty_)plererazme utilising the procedure described for
Deoxyactagardine' B O TIBGEED: n}) él%%i}émgnégaigr%ri@éﬁg.&%%émﬁ&e;,
disaccharides (e.g. lactose, sacéﬂamsgzrﬁ%%f %‘ﬁé'a?kﬂa%%%mmqgg. dextranes),
polyalcohals {(e.g. sorbitol, mannitol, xylito!), salis {e.g. sodium chloride, calcium carbonate) or
mixtures of these with one ancther. Mono- or disaccharides are preferably used, the use of
15 lactose or giucose, particularly but not exclusively in the form of their hydrates.
Particies for deposition in the lung require a particle size less than 10 microns, such as
1-8 microns suitably from 0.1 to 5 um, particularly preferably from 1 o 5 pm. The particle size
of the active (i.e. the compound according to the disclosure).
The propelient gases which can be used fo prepare the inhalable agrosols are Knowr
20  from the prior art. Suitable propeiient gases are selected from among hydrocarbons such as n-
propane, n-butang or isobutane and haiohydrocarbons such as chiorinated and/or fluorinated
derivatives of methane, ethane, propane, butans, cyclopropané or cyclobutane. The above-
mentioned propellent gases may be used on their own or in mixtures thereof,
Particularly suitable propelient gases are halogenated alkane derivatives selected from
75 among TG11, TG 12, TG 134a and TG227. Of the abovementioned halogenated
nydrocarbons, TG134a (1,1, 2-tetrafluoroethane) and TG227 (1,1,1,2,3,3,3- heptafluore
propane) and mixtures thereof are suitable for use in formulations of the present invention.
The propellant-gas-containing inhalable aerosols may also contain other ingredients
such as co-solvents, stabilisers, surface-active agents {(surfactanis), antioxidants, lubricants
30 and means for adjusting the pH. All these ingredients are known in the art.
The propeliant-gas-containing inhalable aerosols according to the invention may
contain up fo 5 % by weight of active substance. Aerosols according to the disclosure may
contain, for example, 0.002 to 5 % by weight, 0.0110 3 % by weight, 0.015 to 2 % by weight,
0.1 to 2 % by weight, 0.5 to 2 % by weightor 0.5 0 1 % by weight of active.
35 The compounds of the disclosure may alse pe used in combination with other
therapeutic agents. The disclosure thus provides, in a further aspect, a combination comprising
a compound of formula (1), (i1}, () or (V) ora pharmaceutically acceptable derivative thereof
together with a further therapeutic agent. The combination may, for exampie be a combination
of a compound of formula (1), (1, (It or (I} and an antibiotic, such as vancomycin, a beia-
40 lactam (such as a cephalosporinj, an aminoglycoside, a macrolide, a tetracyline, a lipopeptide,
an oxazolidinone and/jor an anti-inflammatory such as a steriod. The combination may be



WO 2010/089544PCT/GB2010/000188 - 34 - DAB Br Deoxyactagardine B
[4-(2'-fluoro-4'-bromobenzyl)piperazine] monocarboxamide was prepared from deoxyactagardine B
and 4-(2'-flusfodtbrerisbenzyl)piperazine utilising the procedure descridd{oBEREHIPIES|. Yield 83%.
Mass calculated for (M+2H)+2 1064.5, found 1063.7 5Example 8: Deoxyactagardine B
14-(4'nitrobenzyl)piperazine] monocarboxamide DAR --- Deoxyactagardine B
1944-(4'-nitrobenzyl)piperazine] monocarboxamide was prepared from decbryactagardine B and
4-(4'-n|trob?%ym RERZINEHHIRIBY INer g GREksd esctinaddQeFxar planliaYdeald 88%. Mass
calculated QFn(Ma %k!)j%.ls%ﬂﬂe%.é%'é]ﬁi )03.6 10 Example 9: Deoxyactagardine B
[4-bromobenzyiarpine] onacatboxaias, B N RARDERNAS RIAUSNRR B Rigraebenzylamine)
monocarboxamlde was p I%?pare €0 g@(‘:t an 4 bromobenzylamine utilising the
procedure FSEWBEEFYIY U asg aﬂcﬁlra for | &f—ﬁé ?021 found 1022.6 15
Exampte 1@5@8@5&?@&?&%%?3“@ @?@W%ﬁ?ﬁﬂ@ﬁtﬁfﬁﬂﬁérﬂgﬁﬁ%ﬁ 8¥i8karboxamide CI Cl DAB
Deoxyactagardind & Eﬂd(‘i‘idM@WWWWW@WPM%H?WW%%S@E% pared from
deoxyactageediretiBlancsitriBadecioh ibroptaeniyhpisarzeatebaiiensguliva feoeaine g8 $tkbed for
20Example cnYdeleh@3Ute. Calculated for [M+2H]2 1043.0, found 1043.5 Example 11:

Deoxyactagardine B s {@nhististhipio benaytamnepkpropytentiaestmaimtatbeoxattdeChd O
2010/08954RE HEBARMRQUBR mBRtcrigiarolrar alehydeitd. B kghinishlorpmethane (10 mL)
was added embm&lm'mw%mmée@é.{mm {empREAtHEedfRE2R: Brdrhpduintareswpssingn partitioned
befuween aqlieoLs sl bl 35999@%9 A i Tt g saiotes mopoiied and e
residue punﬂec:@l% 6%§un; f<:>rmt,tfjl 113 P slicadekio, ormu?ét@nésc]or%?gl%%benzylam'no) IN-(t-

5butmweartfoR
cori mation as def ned above together with a pharmaceutically acceptable carrier or excipient

15  comprise a further aspeci of the disciosure.

When combined in the same formulation it will be appreciated that the two compounds
must be stable and compatible with sach other and the othar components of the formulation.
When formuiated separately they may be provided in any convenient formulation, in such
manner as are known for such compounds in the art.

20 The compositions may contain from 0.01-99% of the active material. For topicai
administration, for example, the composition will generally contain from 0.01-10%, more
preferably 0.01-1 % of the active material.

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

25  the dose of each compound may be the same or differ from that employed when the compound
is used alone. Appropriate doses will be readily appreciated by those skilled in the art, It will
also be appreciated that the amount of a compound of the disclosure required for use in
treatment wilt vary with 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.

30 Typically, a physician will determine the actuat dosage which will be most suitable for
an individual subject. The specific dose ievel and frequency of dosage for any particular
individual may be varied and will depend upon a variety of factors including the activity of the
specific compound employed, the metabolic stability and length of action of that compound, the
age, body weight, general health, sex, diet, mode and time of administraticn, rate of excretion,

35 drug combination, the severity of the particuiar condition, and the individuai undergoing
therapy.

For oral and parenteral administration to humans, the daily dosage jevel of the agent
may be in single or divided doses. For systemic administration the daily dose as empiloyed for
acult human treatment it will range from 2-100mg/Kg body weight, preferably 5-80mg/Kg body

40  weight, which may be administered in 1 to 4 dalily doses, for example, depending on the route
of administration and the condition of the patient. When the composition comprises dosage



The purified product was dissolved in 90% trifluoroacetic acid (4 mL) and stirred for 3 h at room
temperature. The trifiuoroacetic acid was removed in vacuo and the residue partitioned between the
mixture wasviherigestiioned between aqueous sodium bicarbonate and BtR{fF a8t ¥he organic
extracts were dried (Mg504) and evaporated to leave N-(3',5T- 10dichlorobenzyl)-1,3-diaminopropane
as a white solid. To a solution of deoxyactagardinggB (1.09),
N-(3',5t-dichlorobenzy1)-1,3-diaminopropane (0,34g) and diisopropylethylamine (0.32m1) in dry
dimethylformamides (ki calian-ehbenzeitigIoler b seme/mbe-Eyntotisinrptmsghonium

hexaf Iuoroagamm;@mad(%@m gnecimethdicimamislesBins) wasaddgddgsportions until the

reaction was Comﬁgags Sadpseadecmeanaltieal boig candiions asin kable B fHhercoupling

product w 151’-02% é«i e r| e O com ou nd of Example 1. Yield '33%. Calculated for
[M+2H142 Toun

xam e eox%act éﬁardlne B od in the
[7(3',5' dlchlorobéﬁmﬁgf@ﬁ%ﬁ |8?H1P. Wﬁ)ﬁ%@% AR SH SRR CIRIgES prepared from
deoxyactaéf&?ém?é‘t@r RIBBEKS o RARATSIROPLE R AP 3,5- dichlorobenzaldehyde as described for
Example 11. Yielt Qm@n@ammqmwPﬂf‘QfTB‘?Z‘D(‘beﬁW&PIG% 9 BREMpEeI A yactagardine
B[4-(21-(3"¢bsuiichienainerinyiamntivie) Gtwid)pisdiazitiectSisagnotztisoxamide CI DAB Was prepared
from deoxyactagardineaEyehl: (Readrinaetayl)epiper azindg and®dndichioroliedzaietyde & described for
Example 1} i¥ieddy1hvexaaimslaeckioniM ol Ml hictione.dDZ2 3 ae dxample ddbnia
DeoxyactagaidingoBidilirtd:ahiospiaryDPiRga#y sigIn 0RRAHIXAPIR 1123 Grapk Modabc B AB
Deoxyactagar igﬁs%%&ﬁ qmpég\qn@&ycl}piperazine) monocarboxamide was prepared from
deoxyactagardi ﬁnB and 1-(4- chIP{E Bph%' f}/ %?r %%15 ﬂg Sadgr(%eggr&gﬁsfgmgd for Example 1.

Yleld 21%. Calcu ate Or + /i f allS Qp ae fum § % 1] q’rexge$
(2,4- d|fluor85%tﬁ?§%7ﬁgaf 6 %%}03%? af)c oxagcta ine @%/5 4 tifluorobenzylamine)

monoéérbo%@ﬁfﬂfé%é%‘@ﬁ&ﬁ@f?ﬁﬁﬂ? FBESREE Hpﬂﬁﬁ%tﬁ‘ﬁﬁa &"H?f’ cﬁ%’ﬁ@nz lamine utilising the
procedure describeentopetesisie %Pavwwgi%f%%iﬁté@ fﬂp)[MﬂH) e S8E. @t%und 1999.5

treatment of S. pyogenes, for exampie skin infections such as impetigo, erysipelas and
celulitis, throat infections, scarlet fever, and acute glomeruionephriis.

in one embodiment compounds of formula ([}, (1), {il) or (IV) are vsseful in the treatment

20 of Streptococcus pneumoniae infection, for example pnuemonia, acute sinusitus, ofitis media,
meningilis, bacieremia, osteomylitis, septic arthritie and endocarditis.

In one aspect the compounds of formula (1}, (If), (1) or {IV) are employed for controlling
bacterial overgrowth syndrome. Overgrowth syndrome (BOS) occurs when the normaily low
bacterial colonization in the upper GI tract and/or lower intestines significantly increases.

25 In one aspect, the disclasure provides use of a compound of formula (1), (), {1l or {{V}
in therapy, for example, for freatment of microbial infections such as C. difficils infection, in
particular diarrhoea asssociated therewith, or one or more microbial infections describea
herein, particularly by oral delivery of a compound of farmula (1), (i1}, (lll} or (V).

in one aspect there is provided use of a compound of formuia (1), (1), (1) or (IV) for the

3¢  prophylaxis, ireatment or maintenance of IB3 (irritable bowel syndrome). Sese for exampie
Rifaximin Treatment for Symptoms of Irritable Bowel Syndrome. Andrea i.. Fumi and Katherine
Trexler, The Annais of Pharmacotherap, 2008, 4, 408,

In one embodimant a compound of formula (1) (1), (1) or IV} is usefid in the treatment
of ulcerative colitis including prophyiactic treatment to prevent recurrence thereof. The

35  compotmnds may be particularly suitable for the treatment of steroid refractory uicerative colitis.
See for example steroid-refractory ulcerative colifis treated with corticosteroids, metronidazole
and vancomycin: a case report J. Miner, M. M Gillan, P. Alex, M Ceniola, BMC
Gastroentsrofogy 2005, 5:3,

The compounds of the present disclosure are particularly usesfui for long term treatment.



Example 16: Deoxyactagardine B 1944-(2'(3",5"-dinitrobenzamido)-ethyl)-piperazinel
monocarboxamide NO2 NO2 DAB Deoxyactagardine B
1914-(2'-(3%®-Wirieisenzamido)-ethyl)-piperazine] monocarboxamide EwHsi3teHeiEd*rom
deoxyactagardine B and 4-(2'-(3",5"-dinitrobenzamido)-ethyl)-piperazine utilising the procedure
described for Example 1. Yield 20%, Example 17:3¥15F Actagardine
(3,5-dichlorobenzylamine)monocarbOxamide V15F-Actagardine.., Cl 61 20V15F Actagardine
(3,5-dichlorobenzylamiasjen droe & hoxaridewas e paiaehito i), VI SfActayardme and
3,5-dichlorelvepaydamisemprilisingheanessd wesescibad foydacmirmpiéield Rkealculated for
[M+Na Hr ];my'ﬁa,ﬁgléngnygﬁgJ[t}é]iﬁcgggag@@ggagg@%w_e vali_ne 15 in the rin_g is replaced by
phenylalanine. _ 1nf5t@mple! o dRomaRasatding il RalanlomRanermidg)Eropylamine] 25
MoNOCATDQUARILRer 3o M XYRCRURIING (oo QIO B AT PRy el
monocarb.ox(ﬁc |de was r%(gje are from. eoxyactagardine B an . .
3-(31,5'-d|é?1 SrORah a0} rSpyIamlne utilising the procedure described for Example 1. Yield 61%.
Calculated for [MPIRESBRZ108Z $AIRICE 8 SERA M TRAPTOHESRYRBAgArdife B
[4-(3',5'-dicHIBIBBEARGIAMTeRAER/ YSERSINE Ropiet af sorampe AR EICNDEb R etdbadine B
1944-(3',5'2mbRIOIRssES)isgnipesitietopl) aing yernane tartstianitieveaspesipsaip b frean
deoxyidctadangnied enchdid 8513hdichitrenenzylamdciamiitiagh deipdsmine=tOitdisiagithe procedure
described for Examipéecdntdietd iBié¥peciataubated fprigtgd 1d bedntés Ridawadiddléfg".
Aspects of the invention comprising certain elements are also intended to extend to
alternative embodiments "consisting” or "consisting essentially” of the relevant elements.
Where technically appropriate embodiments may be combined and thus the disclosure
15 extends to all permutations/combinations of the embodiments provided herein.
Preferences given for compounds of formula (1) may equally apply to other compounds
of the invention, disclosed herein, as technicaily appropriate.
EXAMPLES
In each of the examples below the entity shown is linked to the DAB or actagardine entity
20 through the C terminus and therefore the specific substituents shown correspond fo XNR*R* in
compounds of formuta (]).

Example 1: Deoxyactagardine B (3,5-dichlorobenzylamine) monocarboxamide
Cl

\
DAB” Ci
Deoxyactagardine B [DAB]} (200mg}, 3,5-dichlorobenzylaming (38mg) and
25 diisopropylethytamine (35uL) were dissolved in dry dimethylformamide (1mL). A solution of
benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium hexafluorophosphate (PyBOP) (84mg) in
dry DMF (2mL) was added portionwise. The reaction was followad by analytical hplc (See
Table 1) and PyBOP was added until the starting materiai had been consumed (Figures 4 & 5).
Table 1: Analytical HPLC conditions for the separation of lantibiolic (e.g. actagardine,
30 actagardine E, or deoxy-actagardine B) and diaminoalkane derivatised products.

Column; Zorbax 5u. C18(2) 150 x 4.6 mm
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 7.6
Fiow rate: Tml/min

35  Gradient: Time 0 min 100% A 0% B
Time 10 min 0% A 100% B
Time 11 min 0% A 100% B

Time 11.2 min 100% A 0% B



Example 20: Deoxyactagardine B (34343",5"- dichlorobenzylamino)propylamino)propylaminel
monocarboxamide DAB.,CI Cl 15Deoxyactagardine B
[3-(31-(3",5WelehorspErzylamino)-Propylamino)propylamine; monocarb®Bx&nRi& ¥ Bepared from
deoxyactagardine B and 3-(3'-(3",5"- dichlorobenzylamino) propylamino)propylamine utilising the
procedure described for Example 1. Yield 22%. Galculated for [M+21-11.2 1072.5, found 1073
Example 21: Deoxyactagardine B (2,5-dichlorobenzylamine) monocarboxamide Cl| ClI
Deoxyactagpidipg B Zn-dichlorobenzylamine) monocarboxamide was prepared from
deoxyactatg(%(gm]evg d 2,5-,gjmlorobenzylamine utilising the procedure described for Example 1.
Yield 57% elgtyogte or [M+2I}151+2Hr 1026.5, found 1026.8 - 38 - Example 22: Deoxyactagardine B

(3,4-dich|o?8 enzylamine monor(]:rgrboxamci e DAB, CI Cl Deo acii%%%rtg‘lne B

e) m d : ' , .
(3,4-dichlot BB EMSSIHATHY) THSHE 4B BRAFH L WL 5 O O et acat SR and
3,4-diéhloiésdAzgraeive ffferyReRe &‘btc%b%?@*%%&??%éd’%%l%%ﬁ%”i‘?’\r‘?’é‘%‘%%. Calculated for
[M+Na+HreazaBiioiBat80% E3impR2 80 h asysrist Asilianak wth most of the desired
(2-chlorobengyiarivamiotiedarh dratieit & iskre DOy At SfaroRs BN eR Uled 8P A§leihine)
monocarbaxamistestiascpsppareshiremi=feaoky actag aratmeBiartd 2-ehibrob8nzylbdhihemutilising the
proceduredggcrived ferdexanmpla-dicligiéietst BOLH Calotdaser fod flormeNa-FbHe@:0400:5, found 1009.6
Example 2;.DeQxyastagardingesBa63sghlorobenzylamine)monocarboxamide DAB,CI
Deoxyactagardine, R (3:shiprohsnayamingiynrneraikpxamide.was pisared from deoxyactagardine B

and &-chiogonay Amine Wllalig e PRCaB RS Ig8 0! FXAmBllad Y. S8 afoalculated for

[M+Na+H1 )09.5, 4 Examp Deoxyactagardine
(4-chlorob&RZAAFRIESRHSocarboxamide DAB, CI_Deoxyactagardine B (4-chlorobenzylamine)
monocarb&e4iiitle was prep&rEBE S8R &ééﬁ&lﬁ‘e B and 4-chlorobenzylamine utilising the
proceldure MekilaBessdy Exartipfeeseioirigid 40Pt 4ted for Calculated for [M+Na+Hr2 1009.5,
found 100919k Bhepte26: DEB%yeustapiigiie' B {rBigfsiorobenzylamine)monocarboxamide

Flow rate: 1mb/min
Gradient: Time Omin  100% A 0% B
Time i0min 0% A 100% B
20 Time #1min 0% A 100% B
Time 11.1 min 100% A 0% B

Cycle time 15 min

Injection volume: 200t
Mass Spectrometer parameters

25 tonisation Electrospray +ve
Mass range 250 — 1500mu
Capillary voltage 30KV
Cone voliage 40V
Skimmer lens offset 5V

30  lon energy 14V

The compound -cf Example 1 after coiumn chromatography was treated with 1.2 eq of N-
methyi-D-giucamine in 50% aqueous methanol. Evaporation of the resultant solution affords
the product as a white solid. The product thereof is referred to herein as Example 1a.

Example 2: Actagardine (3,5-dichiorobenzylamine) monocarboxamide
Cl

H
N
35 Actagardine” cl

Actagardine (3,5-dichlorobenzylamine) monocarboxamide was prepared from actagardine and
3,5-dichiorobenzylamine according o the procedure described for Example 1. Yield 8%,
Calculated for [M+2H]** 1023.5, found 1023.7



CI DAB CI Deoxyactagardine B (2,6-dichlorobenzylamine) monocarboxamide was prepared from
deoxyactagardine B and 2,6-dichlorobenzylamine utilising the procedure described for Example 1.
Yield 57%. €aletensastdr [M+Na+H3t2 1026.5, found 1026.2 Example 27 BebMtdd&tdine B
[6-(2',4',6'-trichforobenzenesulfonamido)hexylamine] monocarboxamide - 39 - Deoxyactagardine B
[6-(2',4',6'-trichlorobenzenesulfonamido)-hexylamizge] monocarboxamide was prepared from
deoxyactagardine B and 6-(21,41,61-trichlorobenzenesulfonamido)- hexylamine utilising the procedure
described fetdmtaemlecox¥ietdgéddmiaujaadfiropidiiitl get2ate faiund 22 hex8ridample 28:
Deoxyactagardine B [5-(3',5'-dichlorobenzylamino)-pestylamiNg], monocarboxamide DABCI Pt ClI
Deoxyactagardine B [5-(3',5'-dichlorobenzylamino)-pentyl&#minel monocarboxamide was 10prepared
from deoxyactagardine B and 5-(3',5'-dichlor 3 -pentylamine utilising the procedure
described for Example 1. Yield 36%. Calculéted ?r [M+2Hr2 1058.0, found 1059.0 Example 29:
Deoxyactagardine B [2-(3',5'-dich|oro§r§% ino)ethylamine] monocarboxamide a H DAB. CI
15Deoxyactagardine B [2-(3',5'-dichl enzylamino)ethylamine] monocarboxamide was prepared
from deoxyBetvapstdine B 24 Blismiiksviiniobeainglanomer oy rintia warilisipg tA @ Procedure
described fosckyamaptedine Vel 3% @atoylatedrfoinfitiRitg 1037 B efovmdet OB8OE Eaapié 30:
Deoxyactagaveiiey B/ 6o idichigrolenAlamispphexytamine] monocarboxamide Cl DAB., Cl
Deoxyactagarhpe: B [orddiprdichlaiabenmiaminabasamingperanogarlasemidanagsrepared from
deoxyactagardine B and 6-(3',5'-dichlorobenzylamino)-h&kylamine utilising the procedure described for
Example 1. Yield 51% Calculated for [M+2Hr 1065.0, found 1065.8 Example 31: Deoxyactagardine B
18-(3',5cdichlorobenzylaminO)octylamine] 25 monocarb i
2010/089544PCT/GB2010/000188

Yy

pag
Deoxyactagardine B 18-[4-(4'-chiorophenyi)piperazine] monccarboxarnide was prepared from
deoxyactagardine B and 4-chlorophenyh-piperazine utilising the procedure described for
10 Example 1. Yield 85%. Calculated for [M+2H]" 1026.0, found 1026.2

Example 5: Deoxyaciagardine B [2,4-dichlorobenzylamine} monocarboxamide
Cl

A
DAB”
Cl

Deoxyactagardine B {2 4-dichiorobenzylamine) monocarboxamide was prepared from
deoxyactagardine B and 2 4-dichlorobenzyiamine utilising the procedure described for
15  Example 1. Yield 86%. Caiculated for [M+2HI™ 1015.5, found 1015.1
Example & Deoxyactagardine B [4-{3",5'-dichiorobenzyl)piperazine] monocarboxamide
Y
N
pAB”
Cl

Deoxyactagardine B {4-(3' 5'-dichlorobenzylipiperazing] monocarboxamide was prepared from

deoxyactagardine B and 4-(3',5-dichlorobenzylipiperazine ulilising the procedure described for
20  Example 1. Yield 80%. Calculated for [M+2H]** 1050.0, found 1050.3

Example 7: Deoxyactagardine Bié~(2'-fluoro-&'-bromobenzyljpiperazine]

monocarboxamide



- 40 - CI CI Deoxyactagardine B [8-(31,51-dichlorobenzylamino)-octylamine] monocarboxamide was
prepared from deogactagardine B and 8-(3',5'-dichlorobenzylamino)-octylamine utilising the procedure
described SrEAMIBRE4. Yield 63%. Calculated for [M+2Hr2 1079, founécfégg 2500 e 32:
Deoxyactagardine B13-(2'-aminomethy1-4'42",4"-dichloroPheny1)- furanyl)propylamine]
monocarboxamide DAB, N HCI Deoxyactagardine4-
[3-(21-aminomethy1-41-(2",4"-dichloropheny1l)-furanyl)Propylamine] monocarboxamide was prepared
from deoxyactagardine B and 3-(2'-aminomethy1-4'-(2",4% 15dichlorophenyl)-furanyl)propylamine
utilising the procedure described for Exampl Yjetd 11%. Calculated for [M+21-1r2 1077, found
1079. Example 33: Deoxyactagardine B [3{(21-afhino -4'-(2"-nitro-4"-chloropheny1)-
furanyl)propylamine] monocarboxamideCIRABO'HI N2<t5Deexyactagardine B
[3-(21-aminomethy1-41-(2"-nitro-4"-9’ﬁ§ropheny1)-furadyppronyamine] monocarboxamide was
prepared frosmgecyaciag & HHiz-Biemet [BriRichamndripttazing (@hasitrboxamide was prepared
4"-phenyl)sirarghpsopylamias abliging-therpu oectstedegirited-for Exsimpie: brotmldd 1%. Calculated
for [M+2Hr3eL084 (el pslah@s 5 viBMe o Meneaenen rasigtan) EnterosaschiEgotavtiC pg/nal Eg 11
11/11C pg/al k- faeCckis SEEREEA R PR (JaReibRR TG RARF-2hd RolRREIWBKIRRR32 54 4-8 E.

faecium 9709024 54 NO,
DAB

Deoxyactagardine B 18-f4-(4'-nifrobenzyl)piperazine] monocarboxamide was prepared from
deoxyactagardine B and 4-(4'-nitrobenzyl)piperazine utilising the procedure described for
Example 1. Yield 88%. Mass calcuiated for (M+2H)*? 1004.0, found 1003.6

10 Exampie 9: Deoxyactagardine B [4-bromobenzylamine] monocarboxamide

Br
” .

Deoxyactagardine B [4-bhromobenzylamine] monocarboxamide was prepared from
deoxyactagardine B and 4-bromobenzylamine utilising the procedure described for Example 1.
Yield 92 %. Mass calculated for (M+2H)™ 1021, found 1022.6

15
Exampie 10: Deoxyactagardine B [4-(3',4'-dichiorophenyl}piperazinelmonocarboxamide
Cl

|
T/\N =

DAB”

Deoxyactagardine B [4-(3' 4'-dichlorephenyl)piperazine] monocarboxamide was prepared from

deoxyactagardine B and 4-(3' 4'-dichiorophenylipiperazine utilising the procedure described for
20 Example 1. Yield 33%. Calculated for [M+2HT™ 1043.0, found 1043.5

Exampie 11: Deoxyactagardine B {3-(3',5'-dichlorobenzylaminc}-1-propylamine]

monocarboxamide
DAB AN NP

A suspension of sodium borohydride (0.268g) in dichloromethane was treated with acetic acid
25 (1.6ml) and stirred for 15 minutes. A solution of N-Boc-1,3-diaminopropane (0.2g) and 3,5-



4-8 E. faecium 9710577 8 8 E aecalis GRL05031 54 54 E. faecalis GRL05032 54 54 E. faecalis
ORL05033 54 54 E. faecalis ORL05034 54 54 E. faecalis GRL05035 54 54 E. faecalts 9758512 8 54 E.

faecium 97049988 %-8 E. faecium 7860190 4-8 4-8 WO 2010/089544P¢EHIH 1580188 - 41 - S.
pyogenes Eg i MIC pgimL
- 35.

dichlorobenzaldehyde (0.61g) in dichioromethane (10 mi) was added and the mixture was
stirred at room temperature for 20 . The mixture was then partitioned between aguaous
sodium bicarbonate and ethyi acetate. The organic solution was evaporated and the residue
purified by colurmn chromatography on silica gel to vield 3-(3',5'-dichlorobenzylamino)-1N-(t-
5  butoxycarbonyl)-propylamine as a white solid.

The purified product was dissolved in 90% frifiucroacetic acid (4 mL) and stirred for 3 h at room
temperature. The trifluoroacetic acid was removed in vacuo and the residue partitioned
between the mixiure was then partitioned between aqueous sodium bicarbonate and ethy!
acetate. The organic extracts were dried (MgSQ,) and evaporated fo leave N-(3',5'-

10  dichlorobenzyl)-1,3-diaminopropane as a white solid.
To 2 soiution of deoxyactagardine B (1.0g), N-(3',5-dichlorobenzyl}-1,3-diaminopropane
(0.34g) and diisopropylethylamine (0.32mi) in dry dimethylformamide (5ml} a solution of
benzotriazoie-1-yl-oxy-tris-pyrrolidino-phosphonium hexafluorophosphate (PyBOP) (0.52g) in
dry dimethylformamide (2mL) was added in portions until the reaction was complete as

15  measured by analytical hpic {conditions as in Table 1}. The coupling product was purified as
describad for the compound of Example 1. Yield 33%. Calculated for [M+2HT? 1043.0, found
1043.49.
Example 12: Deoxyactagardine B [7-(3",5'-dichlorobenzylamino}-i-heptylamine]
monocarboxamide

Cl
/ \/\/\//\/
- DAB cl

Was prepared from deoxyactagardine B, N-Bee-1,7-diaminoheptane and 3,5-
dichiorobenzaldehyde as described for Example 11. Yield 35%. Calculated for IM+2HT
1072.0, found 1073.0

Example 13; Deoxyactagardine B [4-(2'-(3",5"-dichiorobenzylaminojethyl)piperazine]

25 monocarboxamide
Cl
o
N
ShaA

pAB”
Was prepared from deoxyactagardine 8, N-{Z-aminoethyl}-piperazine and 3,5~
dichiorcbenzaldehyde as described for Example 11. Yield 15%. Caloulated for M+ 2HT
1071.5, found 1072.3
30 Example 14: Deoxyactagardine B [1-(4-chlorophenyl)piperazine] monocarboxamide



Eg 11 MID pglmL S. pyogenes 7755441 52 52 S. pyogenes 7713283 52 52 S. pyogenes 7865253

5252 S. pyogenes 7757080 52 52 S. pyogenes 7755255 52 52 S. p;{)%gfenes 7865844 52 52 S.
pyogenes ORE OHOA8HP 52 S, pyogenes GRL05046 52 52 /GB2010/000183

- 36 -

DAB’[[;:J

Deoxyactagardine B [1-{4-chiorophenyl)piperazine] monocarboxamide was prepared from
deoxyactagardine B and 1-(4-chiorophenylpiperazine ytilising the procedure described for
Example 1. Yield 21%. Caiculated for [M+H}+ 2051, found 2052.8

5  Example 15: Deoxyactagardine B {2,4-difluorobenzyiamine) monosarboxamide

DAB\N s
H |l
F = F

Deoxyactagardine B (2,4-difiucrobenzylamine) monocarboxamide was prepared from

deoxyactagardine B and 2 4-diftuorobenzylamine utilising the procedure described for Example
10 1. Yield 31%. Calcutated for [M+H]}+ 2000.38, found 1989.5

Example 16: Deoxyactagardine B 19-[4-(2’-(3”,5"-dinitrohenzamido)—ethyi)—piperazinel

monocarboxamide
NGO,
¥
r/“\N/“\«’ NO,
\) o)

N
DABR”

Deoxyactagardine B 19-[4-(2'~(3" 5" -dinitrobenzamido)-ethyl)-piperazine] monocarboxamide
15  was prepared from deoxyactagardine B and 4-(2'-(3",5"-dinitrobenzamido}-ethyl}-piperazine

utilising the procedure described for Exampie 1. Yield 20%.

Example 17: V15F Actagardine (3,5-dichiorobenzylamine)monocarhoxamide

V, 5F—Ac‘cagardine\N Ci
S
i
Cl

26 V15F Actagardine (3,5-dichlorobenzylamine) menocarboxamide was prepared from V16F
Actagardine and 3,5-dichiorobenzylamine utilising the procedure described for Example 1.
Yield 39%. Galculated for [M+Na H]** 1058.5, found 10589, V15F actagardine is where valine
15 in the ring is reptaced by phenylaianine.
Example 18: Deoxyactagardine B [3~(3’,5‘~dichiombenzamido)propyiamine]

25  monocarboxamide



S. pyogenes 7865289 52 52 S. pyogenes ORL05043 52 52 S. pyogenes 7755584 52 52 S.
pyogenes GR1_ 05042 5252 1 S. pyogenes ORL05041 52 52 MIC innnL a ainst strain

C%rnpound@é%%i’é@%ureus R33 MRSA S. aureus 81-11000 Deox adtartiie B'#%18%-16 Acta.
ardine 8-16 8-16

-37-
DAB. ol
H H

Ci

Deoxyactagardine B [3-(3',5'-dichlorobenzamido}-propylamine] monocarboxamide was

prepared from deoxyactagardine B and 3-(3' 5-dichlorobenzamido)-propylamine ufilising the

procedure described for Example 1. Yield 61%. Galculated for [Mi+Na+H]* 1062, found 1062
5  Example 19: Deoxyactagardine B [4-(3',5'-dichiorobenzylaminomethyl)benzyl]

monocarboxamide
i
N
DAB”

Ci

Deoxyactagardine B 18-14~(3' 5'-dichlorobenzylaminomethyl)-benzyl] monocarboxamide was
prepared from deoxyactagardine B and 4-(3' 5-dichlorabenzylaminomethyl)-benzylamine

10 utilising the procedure described for Example 1. Yield 37%. Caiculated for [M+2H]* 1075,
found 1076.
Example 20: Deoxyactagardine B [3«{3'-(37,5"-
dichlorobenzylamino}propylamino)propylamine] monocarboxamide

Ci

15 Deoxyactagardine B {3—(3’~{3”,5”-dichiorobenzyéaminc)«pmpylamino)pmpylamme}
monocarboxamide was prepared from deoxyactagardine B and 3-(3'-(3",5"~
dichlorobenzylamino) propylamino)propylamine uiifising the procedure described for Example
4. Yield 22%. Calculated for [M+2H]" 1072.5, found 1073
Example 21: Deoxyactagardine B (2,5~dichiorobengiamine) monocarboxamide

DAB .

N
H

Cl
20
Deoxyactagardine B (2 5-dichiorobenzylamine) monocarboxamide was prepared from

deoxyactagardine B and 2,5-dichiorobenzylamine utilising the procedure described for
Example 1. Yield 57% Calculated for [M+Na+2H]* 1026.5, found 1026.8
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Exampie 22; Deoxyactagardine B (3,4-dichlorobenzylamine) monoecarboxamide
DAB._

H
Cl

g

Deoxyactagardine B (3.4-dichlorobenzylamine) monocarboxamide was prepared from
deoxyactagardine B and 3,4-dichicrobenzylamine utllising the procedurs described for
Example 1. Yield 41%. Calculated for [M+Na+HI™ 1028.5, found 1026.2

Example 23: Deoxyactagardine B (2-chlorobenzylaminelmonocarboxamide
DAB.

Deoxyactagardine B (2-chlorobenzytamine) monocarboxamide was prepared from
tiecxyactagardine B and 2-chlorcbenzyiamine utllising the procedure described for Example 1,
Yield 50%. Caloulated for [M+Na+HT™ 1009.5, found 1009.6
Example 24: Deoxyactagardine B (3-chiorohenzylamine)monocarhoxamide

DAB. Ci

H

v

Deoxyactagardine B (3-chiorobenzylamine) monocarboxamide was prepared from
deoxyactagardine B and 3-chiorcbenzylamine utilising the procedure described for Example 1.
Yield 62%. Calculated for [M+Na+HI™ 1009.5, found 1009.4

Exampie 25: Deoxyacfagardine B {4-chlorobenzylamine)monocarboxamide
DAB.,

H

¥

Ci

Deoxyactagardine B (4-chlorobenzylamine) monocarboxamide was prepared from
deoxyactagardine B and 4-chlorobenzyiamine utilising the procedure described for Example 1,
Yield 40% Calculated for Calculated for [M+Na+R]™ 1009.5, found 1009.9

Example 26: Deoxyaciagardine B {2,6-dichiorobenzviamine)monocarboxamide
Cl

DAB._

TZ
C_@

Deoxyactagardine B (2,8-dichiorobenzylamine) monocarboxamide was prepared from
deoxyactagardine B and 2,6-dichlorobenzylamine utilising the procedure described for
Example 1. Yield 57%. Caicuiated for [M+Na+H[" 1028.5, found 1026.2

Example 27: Deoxyactagardine B {6-(2° 4’6 -trichiorohenzenesulfonamido}hexylamine]
monocarboxamide



12 545413 545414 545415 8816 85417 816'18 81619545420 8 21 545422 5454

WO 2010/089544 PCT/GB2010/000188

Deoxyactagardine B {6-(2' 4 6'-trichlorobenzenesuifonamido)-hexylamine] monocarboxamids
was prepared from deoxyactagardine B and 6-(2',4',6'-trichlorobenzenasulfonamido)-
hexylamine utilising the procedure described for Exampie 1. Yield 73%. Calculated for

5 [M+2H]# 2213, found 2212.8
Example 28: Deoxyactagardine B [5-(3’,5'-dichlorobenzylamino}-pentylamine]

monocarboxamide
Cl

Deoxyactagardine B [5-(3',5'-dichlorobenzylamino)-pentylamine] monocarboxamide was

10  prepared from deoxyactagardine B and 5-(3',5"-dichlorobenzyiamino)-pentylamine uiilising the
procedure described for Example 1. Yield 36%. Calculated for [M+2H]** 1058.0, found 1058.0
Example 29: Deoxyactagardine B [2-(3',5 ~dichiorabenzylamino)ethylamine]

monocarboxamide
Cl
~3
DAB m l P

13  Deoxyactagardine B [2-(3",6'-dichiorobenzylamino)ethyliamine] monocarboxamide was
prepared from deoxyactagardine B and 2-(3',5'-dichiorabenzylamino)ethylamine utilising the
procedure described for Example 1. Yield 51% Caiculated for [M+2H]" 1037.0, found 1038.0
Example 30: Deoxyactagardine B [6-(3',5 -dichiorobenzylamino)-hexylamine]
monocarboxamide

DAB.

TZ
Iz

Cl

H
DABL -~~~ N
N Cl
20 H
Deaxyactagardine B [6-(3',5"-dichiorobenzylamino)-hexylamine] monocarboxamide was
prepared from deoxyactagardine B and 6-{3' 5'-dichlorobenzylamino)-hexylamine utilising the
procedure described for Example 1. Yield 51% Calculated for [M+2H]™ 1085.0, found 1085.8
Example 31: Deoxyactagardine B |8-{3',5 -dichiorohenzylamino)octylamine]
25  menocarboxamide



23 54 54 24 54 54 WO 2010/089544PCT/G132010/000188 - 42 - MIC in pg/mL against strain
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Cl

DAB Q
\N/W\//\\\/ Cl
H
Deoxyactagardine B [8-(3',5'-dichlorobenzylamino)-octylamine] monocarboxamide was
prepared from deoxyactagardine B and 8-(3',5"-dichlorobenzylamino)-octylamine utilising the
procedure described for Example 1. Yield 63%. Caiculated for [M+2H1" 1078, found 1080.
5 Example 32: Deoxyactagardine B 13-{2’-aminomethyl-4'-{2" 4" -dichlorophenyl}-
furanyl)propylamine] monocarboxamide

Deoxyactagardine B {3-(2’—aminomethyl@’-(?‘,4"-dichiorophenyi)-furanyi)propylamine]

monocarboxamide was prepared from deoxyactagardine B and 3-(2'-aminomethyi-4'-(27 4"~
16 dichlorophenyl)-furanyhpropylamine utilising the procedure descrived for Exampie 1.,

Yield 11%. Caiculated for [M+2H1? 1077, found 1079.

Example 33: Deoxyactagardine B [3-(2’-aminomethyl-4’-{2""-nitro-4” -chlorophenyl)-

furanyl)propylamine] monocarboxamide

DAB O N
\N/\/\N/\/
H Ho ] |
NQ,
15  Deoxyactagardine B 13-(2 -aminomethyi-4'-(2"-nitro-4"-chiorophenylj-furanylpropytamine]
monocarboxamide was prepared from deoxyactagardine B and [3-(2’-aminomethyl-4'-(2"-nitro-
4"-phenyl)-furanyljpropylamine utilising the procedure described for Example 1. Yield 11%.
Calculated for [M+2H]™ 1084, found 1083.5.
Example 34: Antibacterial activity of compounds of the invention

Vancomycin resistant Enferococel Eg 1 MiC pg/mL Eg 11 MIC pgfmL
E. faecium 76627689 8 4-8

E. faecium 7634337 <4 8

E. fascium 78685532 =4 £-8

E. faecium 9709024 =4 4-8 B
E. fascium 9710577 8 B

E. faecalis GRLO5031 4 =4

E. faecalis GRLO503Z =4 =4

E. faccalis GRLOS033 <4 s4

E. fascalis GRLO5034 =4 <4

F. faecalis GRLO5035 ‘ =4 <4

£ faecalis 97568512 8 =4

F. fasoium 9704998 g4 4-8

E. faecium 7860180 4-8 4.8




16 83254 54 33 54 54 Strain Isolate identification Penicillin category MIC ( g/mL) Example 1 2
Erythromy%ﬁgﬂ%@gococcus pneumonia 0637301 Resistant 063730 dResisianisk >32 0837303

- 41 -
S. pyogenes Eg 1 MIC pg/imb Eg 11 MiC pg/mL
S. pyogenes 7755441 =2 =2
S. pyogenes 7713283 =2 2
S. pyogenes 7865253 <2 s2
S. pvogenes 7757080 =2 52
S. pyogenes 7755255 <2 =2
S. pyogenes 7865844 =2 £2
S. pyogenes GRLO5045 =2 52
S. pyogenes GRLO5046 <2 <2
S. pyogenes 7865289 =2 <2
S. pyagenes GRLOS043 =2 <2
| 8. pyogenes 7755584 =2 52
| S. pyogenes GRLO5042 =2 <2
S. pyogenes GRLO5041 =2 2
| MIC in pg/mL against strai
Compound/Exampie B9 g 1
S, aureus R33 (MRSA) 8. aureus SH1000
Deoxyacigardine B 8-16 8-16
Actagardine 8-186 8-16
i =4 4
2 24 <4
3 =4 =4 i
4 24 =4 ]
5 8 8 |
6 <4 <4 ﬁ!
7 8 g —]
- 8 g <4 ]
2] <4 8
10 =4 8
11 s <4
12 <4 =4
13 s4 <4
14 24 <4 a‘
15 8 g
16 8 =4
17 8 16
18 g 16
19 4 <4
20 8 g
21 <4 =4
22 1 =4 <4
23 <4 <4
-
24 =4 24




Intermediate 0.25 50.015 01337304 Susceptible 0.25 8 0837305 Susceptible 1 0.03-0.015 0837306
Susceptible 0.25-0.5 50.015 0837307 Intermediate 0.5-1 50.015 0837308 Susceptible 0.25-0.5

50.015 0637309 Restant 2 2 PCT/GB2010/000188
47 .
Compound/E : MIC in ugimb against strain
o und/Exam
P ple S. aureus R33 (MRSA) S. aureus SH1000
25 <4 <4
26 8 8
27 8 8
28 8 4
29 16 8
30 8 &
31 16 8
32 =4 <4
33 <4 &4
Strain isolate Penicillin MIC (pafml)
identification category Example 1 Erythromvcin
B37301 Resistant 2 >32
QB37302 Resistant 1 >32
QB37303 intermediale .25 <0.015
QB37304 Suscepiible 0.25 8
QRB37305 Susceptible 1 0.03-0.015
QB37306 Susceptible $.25-0.5 <0.015
QB37307 intermediate 0.5-1 =0.015
QB37308 Susceptible 0.25-0.6 =0.015
QB37302 Registant 2 2
Strepiococeuis OB37310 | Resistant 0.25 32
pneumonia !
QB37311 Resistant 0.03 >32
QB37312 intermediate 0.5 >32
QB37313 Susceptibie 0.03 =32
QB37314 Resistant 1 >32 ]
QB37315 Susceptible 0.25 <0.,015
QB37316 Susceplible 2 =0.015
QB37317 Susceptible 0.25 =0.015
QB37318 Resistant 0.25 4
QB37318 Resistant 1 >32
QB37320 intermediaie 1 0.03-0.015

Susceptibility testing with the exception of Streptococcus pneumoniae was performed by
two-fold serial dilutions in Mueller Hinton Broth supplemented with 50ug/mL Ca™".
Susceptibility testing of S. pneumoniae was performed by fwo-fold serial dilutions in
5 Brain-Heart-infusion Broth supplemented with 50 pg/mL Ca®".

Example 38: In vivo efficacy of compounds in a mouse bacteraemia model.
Groups of 6 mate CD-1 (Crl.) derived mice weighing 24 £ 2 g were used, Mice were inoculated
intraperitoneally (IP) with an LDsgg.100 Of Staphylococeus aureus methicillin resistant ATCC
33591 (1.1 x 107 CFU/mouse) in 0.6 mL of BHI broth containing 5% mucin. The compound of

10  example 1a and vancomycin were dissolved in 16% HPbetaCD/4.4% glucose/0.5 mi KHzPOq,
pH 5.0 at doses of 1, 3, 5, 10 and 20 mg/Kg and were administered subcutanecusly (SC} to
test animals at 0, 2 and 24 hour{s) after bacteria challenge. The dosing volume was 5§ mL/Kg.
Mortality was recorded once daily for 7 days. The EDse for each compound was determined by
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Susceptiblev© 2016/089544 PCT/GB2010/060188
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nonlinear regression,

It was demonsirated that the compound of Example ta at 3, 5, 10 and 20 mg/Kg x 3, 8C was
associated with a significant antimicrobial effect against S. aureus (MR} in mice {at least 50%
increase in survival rate) with an estimated EDso value of 1.07 mg/Kg).

Concurrently, vancomyein at 3, 5, 10 and 20 mg/Kg x 3, SC exhibited significant antimicrobial
effect against S. aureus (MR) in mice with an estimated EDs, value of 3.0 mg/Kg. Survivat data
at doses of 3mg/Kg are graphically summarised in Figure 1.

Mice which received the compound of Example 1a at 3mg/Kg had a 100% survival rate.
Example 36: Efficacy of compounds in a neutropaenic mouse thigh infection model.

in vivo efficacy of compounds of the present invention in the treatment of bactarfal tissus
infections was evaluated using a neutropaenic mouse thigh model. See Figurs 2.

Groups of 6 male ICR mice weighing 24 + 2 g were used. Test animals were
immunosuppressed by 2 intraperitoneal injections of cyclophosphamids, the first at 150 mo/Kg
4 days before infection (day-4) and the second at 100 mg/Kg 1 day before infection {(day-1}.
On day 0, individual animais were inoculated intramusculariy (IM) into the right thigh of test
animals with 1.15 x 10° CFU/mouse of Methiciflin Resistant Staphylococcus aureus (MRSA,
ATCC 33591) suspended in 100 i of sterile PBS, pH 7.4. Vehicle and test substances were
administered intravenously {IV) at a dose volume of 8 mL/Kg, 2 and 14 hours after thigh
infection. Example 1a (Compound 1) and vancomycin were dissolved in 15% hydroxypropyi--
cyciodextrin/4 4% glucose /1 mM potassium phosphate buffer, pH 7.0 and administered at
doses of 5, 10, 20, 30 and 40 mg/Kg. At 26 hours after inoculation, muscle of the right thigh of
each test mouse was harvested. From an additional group with no treatment, muscle of the
right thigh was harvested at 2 hours after inaculation for the basai CFU determination. The
removed muscle fissues were then homogenized in 3-4 mL of PBS, pH 7.4 with a ceramic
mottar. Homogenates of 0.1 mL were used for serial 10-fold dilutions and plated on Musller
Hinton broth in 1.5% Bacto agar for CFU determination.

It was demonstrated that compound of Exampie 1a dosed [V at 5, 10, 20 30 and 40 mg/Kg x 2,
was associated with a significant antimicrobial effect, resulting in a >1000-fold reduction in
CFU/fg at 10mg/kg and above. Concurrently, vancomycin aiso exhibited a signiicant
anfimicrobial effect with reductions of CFU/g of >100 fold at 30mg/kg and above, whilst not
attaining the >1000-old reduction observed for Example 1a. Results are graphically
represented in Figure 2. The label Example 1 in Fig 2 refers to compound of Exampie 1a.
Exampie 37. In vivo plasma half-life of compounds of the present invention in mice.

The in vivo half-life of Example 1a in mice was determined by measurement of its plasma
concentrations at various fime points following 1V dosing. 18 male CD-1 mice aged 7-9 weeks
were dosed [V with a 9.3mL/Kg dose of a 3.2mg/mL solution of Example 1a in 15% hydroxyl-
propyl-B-cyclodextrin /4.4% glucose/imM potassium phosphate (pH=7.6). Piasma samples
were obtained at 10, 20, 30, 80, 120 and 240 min post-dose, sampling from 3 animals at each
fime point, Concentrations of Exampie 1a in plasma were determined by LC-MS guantification.
The data, summarised in Figure 3, show that Example 1a has a plasma half-iife of
approximately 2h in the mouse.



2 50.015 01337317 Susceptible 0.25 50.015 0637318 Resistant 0.25 4 0637319 Resistant 1 >32
0837320 Intermediate 1 0.03-0.015 Susceptibilﬁ)ﬂ’fle’sting with the exception of Streptococcus
pneumoniae was performed by two-fold serial dilutions in Mueller Hinton Broth supplemented with
S50pg/mlcaat. Susceptibility testing of S. pneumoniae was performed by two-fold serial dilutions in
5Brain-Heart-Infusion Broth supplemented with 50 pg/mL Example 35: in vivo efficacy of compounds
ina mouse ba%egg;%mi% an‘ildr%ﬂ ugR/eS)_f 6 male CD-1 (Crl.) derived mice weighing 24 2 g were
used, Mice were ihoculated in raperﬁ neally (IP) with an LD90.100 of Staphylococcus aureus
methicillin resistant ATCC 33591 (1.1 x 107CFU/mouse) in 0.5 mL of BHI broth containing 5% mucin.
The compound of 18-example la and vancomycin were dissolved in 15% HPbetaCD/4.4% glucose/0.5
mM KH2PO4, p 0 rag/Kg and were administered subcutaneously
(SC) to test afimals atA ] - e

Mortality Wa ded once daily f pound was determined by WO
2010/089544P€ 3 NR
Gl \ (V)
LAr1

wherein:

X1 and X2 are Leu and Val respectively, or Val and lle respectively;

R® is H or Cy alkyl;

L is a straight or branched Cq.15 alkyl chain wherein optionally one or more

carbons are replaced by a heteroatom independently selected from the group
consisting of N, O or 3,

wherein said chain is optionally substituted by one or more oxo or nitro groups
with the proviso that a heteroatom is not bonded directly to the N of the

aroup -NR?;

Ar' is phenyl! substituted by one or two NO, groups, one to five halogen groups, one
or two Cy; haloalkyl groups, or a combination thereof;

Z is selected from the group consisting of H, C1 alkyl, and an aminc acid residue;
p isCor1,

or a pharmaceutically acceptable salt thereof.

2. The compound according to claim 1, wherein Z is H or Ala.

3. The compound according to claim 2, wherein Z is H.



It was demonstrated that the compound of Example la at 3, 5, 10 and 20 mg/Kg x 3, SC was
associated with a significant antimicrobial effect "a@%ihst S. aureus (MR) in mice (at least 50% increase
in survival rate) with an estimated EDso value of 1.07 mg/Kg). 5Concurrently, vancomycin at 3, 5, 10
and 20 mg/Kg x 3, SC exhibited significant antimicrobial effect against S. aureus (MR) in mice with an
estimatetl ED50RFRRENGOEH AEFRE UG Bata Wiei5ER £ brISARARY SHOBEARCANPSERMarised in
Figure 1iwdidéwhichpeceived thésohmoyer wbErample tambBratdikdhwed 100% survival rate.
Example 36: Efficacy of compounds in a neutropaenic mouse thigh infection model. 10In vivo efficacy
of compgunds [ ion.in the treat cterial 1 ' tiops was evaluated
using a rgléutro;?ahg;\?g%{n%%ﬁs%&tﬁ%%%eq}? g%g] F?gmﬁe%é?é?o@uégs %@ﬁrﬁéﬁe‘éﬁ%ﬁnﬁb weighing 24 2 g
were us88'°PE&¥himals were immunosuppressed by 2 intraperitoneal injections of
cyclophosphamide, the first at 150 mg/Kg 4 days before infection (day-4) and the second at 100
mg/Kg lsday befeseinieciion ttayrting50asay ) vhdhdtiual asigwisweednocidatedgntramuscularly
(IM) intodfie gRE BiaNshepiBinals Vi dalenctImaRH/mauseRidpihiclinfegistant -
Staphqupoccug aure (IgyI“IﬁSA, A];I'C 335%}%%;5Eend d in 100 pL of sterile PBS, pH 7.4. Vehicle
FHRIRRIERY T ers

S, (
and test SAHSRITRS wers Al 19 V) ¥ dose volume of B mL/Kg, 2 and 14
hours after thigh infection. Example la (Compound I) and vancomycin were dissolved in 15%
hydroxyfropyl-fh2eoyctedextaotbAlb glocdser 5 midepaitadsilis ahesphdtehuffergmpbp?.0 and
adminisigsgaiadoses SidhnkbpHbndl) and A0 meskend 4R Bosrs aftesdRegation, muscle of the right

thigh of each test mouse was harvested. From an additional group with no treatment, muscle of the
right thigh was harvested at 2 hours after inoculation for the basal CFU determination. The removed

muscle tlssues WErEARERKHIGGEMYed tth B2 hil. WPPBE, biF 4 with a ceramic 25mortar.

Homogenates of 0.1 mL were used for serial 10-fold dilutions and plated on Mueller Hinton broth in
1.5% Bagto aganboeéimbulaiersinalion dioas dempasiiated thatenmperbehat Reaoplakg dosed IV
2t > 10, AR AGMLIDIBRGHEIS Gnt/ap @?8‘&97‘5%%5%%?@%}}%@5@@Wé?@%t%ﬁ?&éié%? ting in a

>1000_f?{d reduction in CFU/g at ﬁOénm?g abové. Concu , vancomycin also exhibited a

significaHP 30al MO GETE tH'r iGhs of CFU/g of >100 fold at 30mg/kg and above, whilst

not attaining the >1000-fold reduction observed for Example la. Results are graphically represented in

Figure 210he |abel totapapledlaictbigidyg efenaita opwipaandioisExammmilaskExaaple 37. In vivo

plasma half-life of compounds of the present invention in mice. The in vivo half-life of Example la in

mice wa§1deteninined by me surergjant ?f ié? r#]a%n%v 5 conﬁcjegt{%sions at various time points following
Wi

IV dosing. 18 man% &t Oriﬁ?ceagacér 79 WeekE werd’dose % 9.3mL/Kg dose of a 3.2mg/mL

solution of Example la in 15% hydroxylpropyl-p-cyclodextrin /4.4% glucose/ImM potassium phosphate
(pH=7.6).2Plasrhbeseaniesrwisrecobtagedean 10, vwits 80 60ed2Bamd 240 min post-dose, sampling from

3 anima@@qgggkp(timgjppig\grggfg@}tﬁa{mmg efnaxasple la in plasma were determined by LC-MS
guantification. 40The data, summarised in Figure 3, show that Example la has a plasma half-life of
approximately 2h in the mouse. - 44 - Claims 1.A compound of formula (IV): wherein: X1 and X2

are Leu and Val PESIERAGER BFPAAR NN E AUSbADEN TRRIS Bedresd Bafkire group
consisting of -(CH,)},NHCH,-,

«(CH2)sNHCH.-, (CHy)aNHCHa-, ~(CH)sNHCH-, (CH)sNHCHa-, ~(CH,),NHCH,- and
~(CH2)sNHCHo-,

14, The compound according to claim 1, wherein L is a straight C,.45 alkyl chain
wherein optionally one or two carbons are replaced by a heteroatom independently
selected from the group consisting of N, O and S, wherein said chain is optionally
substituted by one or two oxo groups.

15.  The compound according to claim 14, wherein L is selected from the group
consisting of -(CH;)sNHCO-,
”(CH2)3NH(CH2)3NHCH2* and “(CHQ)'{NHSOz'.

16.  The compound according to claim 1, wherein R® is H.



is a straight or branched CO_15 alkyl chain wherein optionally one or more carbons are replaced by a
heteroatom independently selected from the grouggensisting of N, 0 or S, wherein said chain is
optionally substituted by one or more oxo or nitro groups with the proviso that a heteroatom is not
bonded directly to the N of the group Arlis phenyl substituted by one or two NO2 groups, one to five
halogen groups, one or two C1_3 haloalkyl groups, or a combination thereof; is selected from the

group congistingrf kbnfrasrdliadeathgnaamng acidasigiugs isdy orla Rl Belharmageutically
accepta%esgggt%%greof. 2. The compound according to claim 1, wherein Z is H or Ala. 3. The
compound accor |r\;'g to claim 2, wherein Z is H. - 45 - 4. The compound according to claim 1,
wherein Ari is phenyl substituted by one or two NO2 groups or one to five halogen groups, or a
combinatfidn thereakoBpPhadanspoling Hcewiding toheraim 11 whdréthatel Vsatianitdophenyl or
dihalophesylecivdipe compound according to claim 5, wherein Ati is selected from the group consisting
of 3,5-di-chlorophenyl, 3,4-di-chlorophenyl, 2,4-di-chlorophenyl, 3,5-difluorophenyl, 3,4-di-fluorophenyl
and 2,4-di-fluorgphenyl. 7, The compound according to claim 5, wherein Arl is selected from the group
consisting’of 3, -89%%%%6%%05?51&?1@8%& O\ﬁﬁglf’%,ffji(-)(li'il:nitrophenyl. 8. The compound according
to claim Pe@neeipgeidieo? 6. THickisrahsnaylaciordingneeinxamigeerein L is a straight or branched
01_9 alkitdwandimedthdighiorziyrenaeiraprectadzoniskisidee replaced by a heteroatom selected

from thegraup-consisting 8f (9, NeiflorobdAzyiDR FRTIPBHALAEEQ5HREL0 claim 9, wherein Lisa
stralghft %lé prgzgig. %&s'nl'ée{ﬁ%”? oy dn%c ordlr%% to claim 10){ wherein L is CH2. 12.'T'he compound
according clatm %v erein L represents { ) 5 | N f?l‘teger Ito 12, and jisOor 1. 13.
The comBRFESHIEHE BbIrnet HRHTEREL T SEIRs A ROTMRETEL eoraspaTde:
-(CH2)2Re@Hi2sta(@ MRS BHGER § -(CHR)dDCHRMIRGH DB pliiErRe |- (Qina)aNId it de;
-é(liH1523)7:@ﬁlwgptaggr(ﬁ%@)@uﬂgimo%ﬂmqug)pﬁgﬁ@nggﬁfgmgjig clarim 1, wthere.indLisa Ztrai[?ht
-15a [ a rbons replac a heteroatom independen

selected roor(}r& %ea\é&r%%&g go%@?ﬂ%g%ﬁ@?S gﬁ%%%v‘ﬁ%&é r? (Ss%e%ff% F(): '%‘?ﬁ %%’&?gﬁ%ﬂxagcjlgsefituteg by oneyor
two 0X0 Bﬁﬂiﬁ?‘:@ggpﬂ‘féec%ﬁﬂ&ﬁ%ﬁ’ﬁéﬂm@?BqﬂéﬁTﬁf%ﬁé?@Wm?g&é%é fételthe group
consistingate¢a@PPyaNide0-, -(CH2)3NH(CH2)3NHCH2- and -(OH2)71\IHS02-, 16. The compound
accordingdoxgiadiadardiherBileR3dilorofenzlidmihe) aqsnposndasemiging to claim 1, wherein X1 and
X2 are LEUAYA AL ERARE WY .okt BESRTIBRING ARSI dRariaun. 1, wherein X1 and X2 are Val
and Ilg r sepectlv? .ar{]ﬁ& %ﬁ@;ﬂgﬁun% acc?r lnf%ao claim 1bselect_ed from: Deoxya_ctagardlne B
(3.5-dicH PR RRIG e A B AR A R AR BE & B Forobenzyiamine)
monocaBeXAARIBgBe bRy BdtshleinkepdanineisremsapRxamidanonocarboxamide;
Deoxyadtegasdici g fdier Br{dbemaydastingbmiprd cacboxarbma mide;

Deoxyactagardine B (2,6-dichlorobenzylamine) monocarboxamide;

Deoxyactagardine B [6-(2',4°,6'-trichlorobenzenesulfonamido)-hexylamine]

monocarboxamide: _

Deoxyactagardine B [5-(3’,5'-dichlorobenzylamino)-pentylamine} monocarboxamide;

Deoxyactagardine B [2-(3',5'-dichlorobenzylamino)ethylamine] monocarboxamide;

Deoxyactagardine B [6-(3’,5’-dichlorobenzylamino)-hexylamine] monocarboxamide; and

Deoxyactagardine B [8-(3",5-dichlorobenzylamino)-octylamine] monocarboxamide;

or a pharmaceuticaily acceptable salt thereof.

20. A composition comprising a compound according to claim 1 and a
pharmaceutically acceptable excipient.

21. The compound according to claim 1, wherein L represents a straight or branched
Co-15 alky! chain wherein said chain is optionally substituted by one or more oxo or nitro
groups with the proviso that a heteroatom is not bonded directly to the N of the

group -NR®,



Deoxyactagardine B [3-(35'-dichlorobenzylamino).1-propylamine] monocarboxamide;
Deoxyactagardine B [7-(3',5T-dichIorobenzylami'no]g-_l-heptylamine] monocarboxamide;
Deoxyactagardine B (2,4-difluorobenzylamine) monocarboxamide; Deoxyactagardine B
[3-(3',5'-dichlorobenzamido)-propylamine] monocarboxamide; Deoxyactagardine B

3635 diohiy e AT RN BRI ORI SLponaatbararTids eoxyaciagardine B

(2,5-dichlorobenzylamine) monocarboxamide; Deoxyactagardi obenzylamine)
monocafBoleiREEZr ety at ReRrame BIMEaSlob ShayTRARIL)GHbharce BBl IhrieRfactagardine
B (3-chlorobenzylamine) monocarboxamide; Deoxyactagardine B (4-chlorobenzylamine)
monocarboxamide; Deoxyactagardine B (2,6-dichlorobenzylamine) monocarboxamide;
DeoxyaéfagardirReB peL2d ABctrishiciaobdyriagerstine hasmdisiisssrmmanripmdhocarboxamide;
Deoxyaetagatdithe £ ihid 8 o' cightlarekennyicatinagseeniplanineihaeadcarboxamide; Deoxyactagardine
B [2-(3',5'-dichlorobenzylamino)ethylamine] monocarboxamide; Deoxyactagardine B
[6-(3',53-dichlorobenzylamino)-hexylamine] monocarboxamide; and Deoxyactagardine B
[8-(3',5'-dichlorobenzylamino)-octylamine] monocarboxamide; or a pharmaceutically acceptable salt
thereof. 20. A composition comprising a compound according to claim 1 and a pharmaceutically
acceptable excipient. 21. The compound according to claim 1, wherein L represents a straight or
branched 00_15 alkyl chain wherein said chain is optionally substituted by one or more oxo or nitro
groups with the proviso that a heteroatom is not bonded directly to the N of the group -NR3. - 47 - 22.
The compound according to claim 1 which is Deoxyactagardine B (3,5- dichlorobenzylamine)
monocarboxamide or a pharmaceutically acceptable salt thereof. 23. A compound which is VIBE
Actagardine (3,5-dichlorobenzylamine) monocarboxamide or a pharmaceutically acceptable salt
thereof.



