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35 Certain novel compounds have now been identified with activity against MRSA.



represents -OH or -XNR3R4; Xrepresents a bond or an ami no acid residue;
R3represents Hor Cl1 6 al kyl; 10R4represents H Cl1 6 al kyl, -RA-L-Arl, or
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wherein: R' together with the carbon to which it is attached and the alpha-nitrogen and
alpha-carbonyl represents an amino acid residue;
5 R? together with the carbon to which it is attached and the alpha-nitrogen and alpha-
carbonyl represents an amino acid residue;
W represents —OH or -XNR°R*;
X represents a bond or an amino acid residue;
R3 represents H or Cy. alkyl;
10 R* represents H, Cy alkyl, -R*-L-Ar", or
R?® together with R* 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
heteroatoms) selected from N, O or S, wherein said heterocyclic group is substituted by Y-Ar':
RA represents a bond, -Cq.o alkylCe.1earyl, -Co.g alkylCs.1sheteroaryl,
15 -C1.9 heteroalkylCs.11heteroaryl, -Cq.9 alkylCs.scycloalkyl,
-C1.9 heteroalkylCs.41 heterocyclic or -Cq.o alkylCs.14 heterocyclic group;
L represents a straight or branched Cq.45 alkyl chain wherein optionally one or more
carbons (such as 2 or 3) are replaced by a heteroatom independently selected from N, O or S,
wherein said chain is optionally substituted by one or more (for example 1 or 2), oxo or nitro
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benzot hi 0@&%@1 forEiaastens , RNz Bedaiaig), imnpericutr patiusrobliiemore spegificany i ne,
chromane, _d&j %@% Eem @@C,sstyrog,ene ci nnol i ne, qui nazoline, qui noxal i ne,
naphthyrldln

al kyl C3 6cycﬁ$§‘f’rﬁ$‘ %SPPE’XS%?’S'”&‘" %]i((@ eepresggg%l%[%t %ﬁérﬁ:{j F“S Ay

al kyl -, _0%aify wharein oplipngliyqne.or more carpqns (Sysh as@ °<£|3P<9|e rerlacedyhY | 2g IR0, | ect ed
fr orra@ycl lomp@pwr;ﬂy @9le¢t@qb&amw Qoor %y@e@h@a}d chajiyie aptionelyssubatittey byionehern
C3_6cycl ombieytor ekdrhpl®e ot 2y bsaslordiitroagrblps. t o t he nitrogen of -NR3R4. 10l n one
enbodi ment R’%'ré OQQO8sﬂu@%ﬁ%tb@%r%ﬁﬁeﬁ%rgﬁﬂ?&ﬁbhﬁ@élkﬂ@@'ﬁ'%e@&n%' kyl -

acizkf/l: kKlet errbo(p %f Cedb}% ?H%Qt &?e s']ﬁ?/ecfg@ﬂs tkﬁ')mbecrl(% Oaéé%/ nSSﬁﬁas 1, 2

'
o 3. pyr rBITEAy S PeiPiogiLT Y EPIESR 9 BFBRDY STEOTERY PRRAREEOLTETS,

pyra3ol | n@lr(asGdﬂIa- asCl- gra @aWﬁéZ@PPW]@WUP Esiteahaigal qpﬁéopﬂﬁtﬁr azol i di ne,
i m dazol i di nan oRe Gnbadimantesr’ tehicaants phkdnyEsubsiionea b bhelbinerp NDurgwupésuoie as 2H

or 4h pyr@?l)/n{)sqnéﬁa 2 04 Ry 8 iRaleh BWLBE or BicBRbindidManertofd- Oxazi ne, 1, 4-di oxi ne,
pi perazine In oﬁe Boc? merr;'t together with the carbon to 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 alpha-carbonyl is an amino acid residue selected from alanine, cysteine, aspartic
acid, glutamic acid, phenylalanine, glycine, histidine, isoleucine, lysine, leucine, methionine,

th| oni ne,



1, 4-di oxane. When Co is enployed then C5-11 heterocycle will be Iinked
directly to the nitrogen of -NR3R4. Clearly RAis a |linking group and
t hus wherwOtRomaspiitses a ring such as a cycl oal kyl, het ecosBb®/00bhs8er oar yl
or aryl then LArl may be attached via the ring. 20L in one enbodinent is
Co. Wen L is Co the Arl may be |inkedgdirectly to the nitrogen of -NR3R4.
Alternatively when L is Co then Arl may be linked to RA In an
alternative enbodi nent is a straight or branched, such as strai Q

al kyl ch&sheragnsy %’PPP%BWQGH%? mm%S%rﬂneni’}feém'@uw"%éwaweha'b%ndﬁﬂﬂ%@? 9re /are
r epl acedekgmpie prengiaainenatind, daiciod of isolaudine, Buchnas \8Jine lething or ispleggitg, in

opti onal bynishskideut ed by oxo (e.g. 1 or 2). For 25exanple L is a straight
01- 3 al kyl chain I

repl aced by a[ah ?%%%Q@m%ﬁt F@jtoéj‘ett% V‘?’th tr\(gﬂﬁ nqﬂm[&ﬁcfgge%tgaﬁ?&%{oqwalﬁy opti onal
subst Pt ugipgen and a'PhaNafh?ﬁWaﬁﬂéWS?' aminpgeig. st rai ght C6-9 al kyl chain,

wher ei n one clarcdhe embedimepi Rictegktingr with et carimmt to mhich itdhatteshdd araltble tlpba- -chai n

optional |, g&?a a%% AHRBNFIUDET bihihe Bkid résrbILB%"eFeb@H i@ além);,uwecaaaahmor
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Co the Ahértu‘!\’llérle& olinked directly to the relevant heterocycle group. 35In
an alter atlve e ment s .a strgbggt or branched, such as straight,

C15 al kyl chanr‘?"?fe oggﬁﬁﬂgésﬁﬁ'"e@ﬁd tfai n, such as a C4 al kyl chain)
wher ei n opt i oihaing gmbadiment Ris isolegeinhangsRgnualingar bon(s) is/are replaced by a
het er oat om sehesk efbbaim@nOX rdiredats 8, boadiCWhas XN a doigl g it artalbk yindarktesd t ut ed

by o] ( B n carbon), such
19 (1 thséﬁ‘;%ﬂmg R@N.%%?@éggi bitdifoShe %&b&ﬂ?ftﬂ'\é:égr pLe oot LUt od
by 1. 5. 3 N eBatemAe oo RIS & PIALEAR PE. T HEBRAR GG such as
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3-nitro i ment Arl
i s phenyQ-Alibiantalie@atigembodiment Rbepresalp gy ekrér'and 1 or 2 nitro groups,
wi t h2fhe pr oviven Rhadprdskets pREAH, BealySoraxamplstrefresanb Bt C1deiyl sr.an amino I n

apoﬁl fs er %gg '(r)éré“r“dggnhpﬂi én%maneé émk&mnaﬁwks Rg-lﬂsAr’ b zéepbéée%eaum Ao hal oal kyl
& ohe R ey Rpodten; K3ARY REfoghiner i MRgpepér PR 1 ¢ he
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-NR3R4 r 'meb‘ % RS ﬁ9‘P€c§9§§ “red e 1§t NSt i tut ed by
one or tv@mQW&Nﬁ‘abqyylpalgyl@upsCosf&tﬂwlc‘exdﬁﬁr@wa@Q]‘étﬂn ned above, and n represents
0 or I. In ohB embedifhOR! iIgBMond.NRhéEs RY ENBond HRSRYwill Be updidrstocihayll or

substi t uty aéébd)tr#b‘?aé @E&t@%k&y’to Jbgn kN %OH atter bearing one or two

groups sel éct one odi t the
f r agrent NRS‘IQAP“SSEE’OWHP”?%p'P@%ﬁ fﬂUT%'r WWIC@ 'é’[hztaﬁ‘tggoéj"i aﬂg'[] he 4
posi t i onChalkylCiaz pltein\ds allykr @i alkyples By blkylphempb ot napthyedh partiewas pbenyt. her oups
selt ect egct, fsQIMPNY&d tHERI A, 2inA R HeriPREY dilebtiyRtd tid Mitibgeh opirgfn the scaffold is
act agar di ne. 0 co i i

In an allt rngnle UMb i’h“% 0. P%ﬁkzlcm g&&%@@t a% a@@%lca%glagé'}ﬁﬁl oG

[ 4- (4" -bronmobenz 5 razi ne] nonoc
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[4-(40-nitr obleraz\)qttprlnpme@nhw]wmaé BrayealiyiCeaheteroaryl, such as Cq alkyl-, C; alkyl-,

C; alkyl-, C4 alkyl-, Cs alkyl-, Cg alkyl-, C7 alkyl- or Cg alkyl—heteroary!, for example selected



In one aspect the fragnment -NR3R4 represents

- pi per azi nyl CH2CH2NHC( 0) phenyl , wherei n phenyl is substituted by one or two
NC2 groupsogpiogses4to five (such as 2, 3, or 4) hal ogen FCHEGR010/090188xanpl e

as defined above. In one aspect the fragment -NR3R4 represents

- pi per azi nyl CH2CH2NHC( 0) phenyl , 30 whejein phenyl is substituted by one or

two hal oal kyl groups, for exanple as defined above. I n one enbodl ment
R6 represents a natural amno acid residue, for exang &_‘ l

al ani ne, frasyeyreles &ram dYiephene, Peazale. IgidaEalRi RazQle: dsOXBR W'%ogenfsﬁ 'azﬁle CI ne,
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20101089544 PG bRBAIdHHE RB & C09aH<yIC£]11 antesdcydic gadup\er exainpldi Grafkyl-,Z
represents, IR}}l:‘-)\,?MC%IWI— €, alkyl-, Cs any 18 o Q%'élﬁﬂbr&alkﬁ -hdteRR0)lic JWipToR8 15 a

bond t hert’ 8 directly
an

t i
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AL S iy e veREis o) i T
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al kyI , C6 aldiyry.R"G'a fiing gro@y ar@ih@dd&bﬁmﬁ@inﬁi’n@@er a/hng e reiartysiaalk!,
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zol e,
oxad?®zol e, fh‘ﬁ&?ﬁﬁmb?%?'&i%ﬁe WB?’H—&%"G ﬁmaéré’fl"ﬁked %S?Fﬁ‘rﬁo&?%@ rO9)r azi ne,
triazi neof -NR® ‘yrAilternanve’ngewhemldtslGozthemAr may bk inkeddoRAdol e, benzof ur an,

I sobenzof ur any oh BAGhARE erdbSGRh*iéﬂﬂ_ isRstralRBNGr B dHCAGH) 806h ad ERA0I0R, alkyl
benzi m dahz ol el?]e(S?p Rgtlonalﬁ}/thgzo(g Irr%orr]g su%hsé)s ] n?érbghe(‘s I&erqu@g&g HM%%‘E&Q&{BMG

chr omene® Y Lo
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di r ez3 | yexampldieistaestiaighd, sralktyr crgim(sodh dsHe, atiryl) nehenein dorst oftloscarbans ate In

glnﬁ lerrbo ﬁb@hé@roa@ 8 Pk rIn SN d&lslﬁmb af' ahy @%'sﬁbéﬁﬂleﬁiskw C2
al kzl C3_6cy %HH?W LM%)éJé?'?lht%;Pakab?'BaW ey‘?'n °§ %%P%%&Sg}%p¥ #19 cycl opr opyl ,

cycl openhsteroaiome gudhaisédk pnd therebrin@ptionsliebears grajoxorhst Q'mtmrg/eqlra%u ¥yl will be
| i nked di(CBYNHYCHD of HEHE)NMT(TY! windréih Og@n itégdrMeao a2ijiko0 arct shditisposi tion 1.

In o { rou for exanple G
al ky ?@ @%ﬁg} ﬂg{]‘ﬁ ﬁg%éé @T&Z%WA@ b @ﬁ%ﬂﬁﬁ;ﬁﬂhc&@ 2 F?(II 07 tg|p kyl - or
08 aI kyl - het e’F'cS’E?E'i“P%d @?'Hlﬁf‘et‘?rB?to'@X%%ﬁé@pﬁﬁ& Eﬂ"% h?é‘i'tf?gﬁ'éP §C|§C T group is
sel ect edlebstdwe pyrborodtpme. (such as 1, 2 or 3-pyrroline), pyrrolidine,

t et r ahydr of urjane bRbsdMEsNOiPicapite @@,WW\&ECﬂoitlﬁEEAf SilCHe Imke@ditctly to the

253- pyr a ol i ne, pyrazolidine, imdazolidine, 3-dioxolane,
t hi azol i ﬁ?evgﬁg)eteéécgzlglg%

n (such as 2H or 4
3, 4- & hydr o- 2'P1-aﬂ>?ft%{ﬁat'vﬁleﬂ’@f’ij HIO‘%E\? i1 giraight, of hranched, sugf 8%2???@33m 5T 5&ML i ne,
mor phol | deiraffiat ekampldiCax@ee C, viaim s@eh asa 6nplkyiyb@ln)tvvimel¢9ptlona%qr@r%em e wll
be |inkeghflidsent, dardod(sh Rearé RipEcB@by Bhbeagesin fledidtBfraTONN RIS sidh g3a6i ti on

']A'\r 2Qn;51n %nae op%g;%ig 'Sk utédsny%?(b (Wgﬁlr@lé $ 0P ofd G stithertd, it pAHfcutt dRakeRd t hat
y such as -CH- of “-CHCHNHC(O)-.
40 In one embodiment Ar' is phenyl substituted by 1, 2, 3, 4, or 5 halogen groups, for

example: 1 halogen group, such as 2-chloro, 3-chloro, 4-chloro, 2-fluoro, 3-fluoro, 4-fluoro;



30directly linked to the termnal nitrogen of the amno acid at position 1.
In an alternative enbodinent Qis a straight or branched, such as straight,
Cl..9 al KD 01i8p54dherein optionally one or nore, such RETEBR20106M0188N( S)
is/are replaced by a heteroatomselected from0O, N and S, such as N, and
optional |y substituted by oxo. For exgiple Qis a straight Cl1-3 al kyl chain
(such as G alkyl), wherein none of the carbons are replaced by a

35het er articul ar, wher.e e _chain tional
Sobet 11 oohefdgln buBS. St 8 ARz EoEE R 3 2 H e 28 o 43P
wher ei n hglek of hbleaen grovrsiugt g tribuoso erdti-chloe tﬂrﬁaﬂ§uléh4'§§'°'rq: érﬁ’b‘cﬂ'%’@' chai n
opt i onald 4/dikBRfs 2@Nd-chis®, S am:sﬂu.drum di-fluBrop 2 A{di-B e, r2-fiuofeH2)rbmby( éshi2gifllyor
(CI—IZ)hI}‘I—MQé 3y\@|ecrh%h@3f4é;%§ h@%{l(—)ijortzq "y ,g is 0Oor 1 and h is and
th‘\ﬁt'%a g%{

integer 1 to suc 2 CH2 NH 40l.n one
enbodi ment AfAN & F%‘bs"ﬁu"e Y gnepr 5o ”g{?é%o‘ﬁ? $9thal ogen

groups, as@3; 8xdakpl %6m4f3,51djmro dig- %—Iﬂltr@r niye, ﬁnﬁrbr?oﬁﬁltrol %4ﬁ'ﬁiﬁtqr@lﬂ-'a'ﬁf0
4-chloro, 3, frshie-ehodintant As'4s Henyl substuted M, @ .or 2 hédiogénsCinkiAred 2aiitro

2, -~ RSl e BRb U BT sga*}ggf ABs shhginjghpheny! substituted by

one or two ' nij 4n|tro or

2 a-nitro. | i STRRERIRSRRmERt AL | phay %Wét't\é‘ﬁ%m’ﬁ%?ﬁt‘"’ "R o Pene
enbddi ndertexamplef2-twdpatiyt, 3-haloalkiNHi-higoalkyl, 3,5 di-halaalkgh 8, 4ein=bddalhﬂrﬂ 4N r epresent s

- CH. 10Iha|oamﬂ @éaseaduyrmrare.ﬁ fRIHldatkyRs ®F,ded a conpound of fornula (I1)

conpr i ses at | Gash, @l ALl 8 BURCA" NASRALA BL QURUNST S 8 RhneRR wnBii R 75,
Py gf?i oA

Z and p are prOV|ded a
conpound G @ﬁ”ﬁ%@“t%d PY)‘P’Pﬁﬂr prz};rq}'&ﬁ%?re?'\? t‘Rﬁ!"e (RQCh g5 2, 9P 4 é’l'ﬁlﬂ’g'fd‘ are as

def i ned gadups gof xamplengsaieficksi am‘ové ,andmlrepré$gntsahar sai d conmpound of formul a

15(11kl) conpyy &%%n?dodin%?ﬂ"le@r@?lﬁéﬁt ARG efoschis DpdramPHOH.),pREYI wherein

(2)]91]9{)?8%?4493 oy %Dﬁ%ﬂé'é) éy one OF%NO Ptaloeﬂﬁyl SI%PIBSCI Ifo%%mplgeég %ell” nedl?alrlagveI gﬁ a conpound
represents Oor.

In one embodiment the fragment -NR®R* is -piperaziny! substituted in the 4 position by
-CHgphenyl the latter bearing one or two groups selected from NO,, chloro and bromo.

20 In one embadiment the fragment -NR®R* does not represent -piperazinyl substituted in
the 4 position by -CHzphenyl wherein phenyl is substituted by one or two groups selected from
NO, chloro and bromo, in particular wherein the scaffold is actagardine.

In one embodiment the compound is not actagardine [4-(4'-bromobenzyl)piperazine]

monocarboxamide, actagardine [4-(4'-chlorobenzyl)piperazine]lmonocarboxamide or
25  actagardine [4-(4'-nitrobenzyl)piperazinelmonocarboxamide

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 example as defined above.

In one embodiment R® represents a natural amino acid residue, for example selected
from alanine, cysteine, aspartic acid, glutamic acid, phenylalanine, glycine, histidine,
isoleucine, lysine, leucine, methionine, asparagine, proline, glutamine, arginine, serine,
threonine, valine, tryptophan and tyrosine, such as phenylalanine, valine, leucine or isoleucine,

35  in particular valine or leucine.

In one embodiment Z represents H, C,. alkyl, for example methyl, ethyl, propyl or butyl,
or an amino acid residue, for example selected from alanine, cysteine, aspartic acid, glutamic
acid, phenylalanine, glycine, histidine, isoleucine, lysine, leucine, methionine, asparagine,
proline, glutamine, arginine, serine, threonine, valine, tryptophan and tyrosine, such as alanine

40  or serine.
In one embodiment Z is H or ala, such as H. In one embodiment Z is phenylalanine.



WO 2010/ 089544PCT/ GB2010/ 000188 - 12 - wherein R1, R2, R3, Z, L and
Arl are defined above for conmpounds of formula (1) and said conpound of
formul a (WORMISPFHSes at | east an Arl group or an Ar2 GCHEB20MWA0DIBES
aspects of the disclosure are provided in paragraphs 1 to 64 bel ow.
Paragraph 1 in one aspect there is provided a conpound of fornmula (1), as
defi ned above 5wherei n: Rltogether w t’?the carbon to which it is attached

and the al pha-nitrogen and al pha- carbonyl sfepresents an am no acid
resi due, R2t objearabternativenembrsiiment BoepreeenihRCIR-AC. i s attached and the
al pha- ni t r ogem cne@nopiident RBUsROGINL. V@A B8 @d Bordith@it Wl baGinderstesd thaeq 10

W - - e t 1 -aci i,due,
Rar opr esers. 31 approgidLR e ,"ﬁ%fgéﬁﬁgérﬁngﬂ&?g%ﬁéf@%%@“{?Qc'?gg@;ftﬁﬁ "o Rs
t oget her wi t hinFep aétﬁﬁ‘af"f?eerﬁl?‘%/q“ﬁﬂgﬁ ol ter BBy S'al?*basa?t%@'ﬁeﬁz % ma 5 or 6
menbeed Chagl, éiadykl Cali-oOpalyht CoalkyH or Gsalikyrhieny oanépihyl He partiedlar o at om
sel ect ed pheym WnePCPis empldye®HHeht0LL @)1 Al b¥Ahked dggagne @rABiInsnA nkegsh ofdRe 0

al kyl C6- NI . kyl1C5. . 11lheteroaryl, al ky1C3_6cycl oal kyl
-00_9 al %%cﬁatg’g?'g?@dycl e group; represents a strai %:]t or branched CO-16

al kyl chai n wianalismativg ‘ii”ﬂ%ﬂqi’?e’ﬁﬁ"g isgCon@ke Coobaleiand spehahCelvi-wee IV hr ee)
are repl aCedkyy Ca athglt, €k @ilybrid alige peraliemtdr s siisydetezabryly wiaréin sgid bete®aryher ei n
a cariipon id gbiszRiddiof Batinibld forf P88 LY, thidhiednel piir£Q1d0ini@aRI106x¥Blk Cis0x@%Ble OF
The S O g, AL poeddnl RSk SRR ABEL 1
chai n whéY@rine dprainsn Aryrreliineoindefiging, indpiey isk1iele( kenepfues, isQkengpiutaiy ee) are
r epl aced ifdpliree, lseindolimaf lemzothidpheredimdadole, belzritiagbld, pormequifoline, iShquiboltesi N a
ooy Syl PSR IO RIS PRSI BS 0T (1D
A1 OURS,  Ahaahe Yl B i e b Ut s v e He Wi, o
whi ch it nitegen efdehaminggaidaheosiiosia- ni t r ogen and al pha- carbonyl represents
an am no aci din dnepnesdiricht RP is@le.gﬁallgfﬁ%)ébycloarkylam g;eamé d, dliegd Qualky,
- - v r r - . .
alley 1. SOETr ARl S0l oy e of-c iyt Mgt
het er ocy &y a,ky is sefected from cyclopropyl, cyclopentyl or cyclohexyl. When C; is employed then
20  Caecycloalkyl will be linked directly to the terminal nitrogen of the amino acid at position 1.
In one embodiment R® is Cq.s alkylCs.1, heterocyclic group for example C, alkyl-,
C, alkyl-, C3 alkyl-, C4 alkyl-, Cs alkyl-, C; alkyl-, C; alkyl- or C; alkyl-heterocyclic group, for
example wherein said heterocyclic group is selected from pyrroline (such as 1, 2 or
3-pyrroline), pyrrolidine, tetrahydrofuran, tetrahydrothiophene, pyrazoline (such as 2 or
25  3-pyrazoline), 2-imidazoline, pyrazolidine, imidazolidine, 3-dioxolane, thiazolidine,
isoxazolidine, pyran (such as 2H or 4H-pyran), 3,4-dihydro-2H-pyran, piperidine, 1,4-oxazine,
1,4-dioxine, piperazine, morpholine and 1,4-dioxane. When C, is employed then Cs.q4
heterocycle will be linked directly to the terminal nitrogen of the amino acid at position 1.
Q in one embodiment is Co. When Q is C, then it will be understood that Ar* 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, C4. alkyl
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. For example Qis a
straight C+.5 alkyl chain (such as C, alkyl), wherein none of the carbons are replaced by a
35  heteroatom, in particular wherein the chain does not bear any optional substituents.
Alternatively, Q is a straight Cs.9 alkyl chain, wherein one carbon is replaced by a
heteroatom, such as N, and the chain optionally bears one oxo substituent, in particular
—(CHa){NH(CH_z)4 or —(CH2),NHC(O)- wherein f is an integer 1 to 12, g is 0 or 1 and h is and
integer 1 to 14, such as -CH,CH,CH;NHCH,- or -CH,CH>CH,NHC(O)-.
40 In one embodiment Ar? is phenyl substituted by 1, 2, 3, 4 or 5, such as 2 halogen
groups, for example di-fluoro, di-chloro or di-bromo, in particular 4-chloro, 3,5-di-chloro, 3,4 di-



35Q epresent a straight or branched C0-16 al kyl chain wherein optionally
one or nore carbons (such as two or three) are replaced by a heteroatom

i ndependewol2g1esbiat ed from N, O or S, wherein a carbonPCH/GEIO/ONBEN | S
optionally substituted by one or nore hal ogen, oxo or nitro groups

Ar 2represents phenyl substituted by ongyor two NO2 groups or one to five
such as 2, 3, or 4 40hal ogen groups; represents 0 or 1; and the
fragment: - 13 - represents: NHS NHHS or or the E

i somer oflPTRe f-ai¢higro o2 ¢dli-flyrso.pIngpialigmetiverembodisaRbAn i RitTenylsHbsfitued by
conpr i seogg orlteasitro geoupsy for exaopie 4nitra s, Anito,g¥,4uitro oPadadtraaph 2 i n one aspect
there is provihdgdembsamBRYd 001n bR SiblAintdnt pacfording to paragraph 1,
wherein Rl tolg%t herrn V\éit hntttEe car bn(?_n to which it is attached and the

al pha- ni trogen ana g?pﬁg-c ?B%%v? Tepresents an am no acid residue sel ected
from al ani ne, cysteine, aspartic acid, glutamc acid, phenylal ani ne,

gl ycine, histidine, i soﬁg{;‘oymg]}ga,;«V | ysi ne, | ! et hi oni ne, 10aspar agi ne,
proline, glutam ne, arginine,}serine, threofine,| valine, tryptophan and
tyrosine. Paragraph 3 in-Ufe ¥spect—t her e _iNHpr @H-ded—a—eonpound of fornul a

(1) agcording to paragraph 2, wherein & together with the. carbon to which
it is attachadaaaierhft®eanddiment hegagmeitd al pha- carbonyl represents
phenyl al ani ne, valine, |eucine or isoleucine. Paragraph 4 in one aspect
there is provided a congound of formula (4) a Qrd' ng to 15paragraph 3,
wherein in Rl together “t¥e carbon to ch™~1 is attached and the

al pha- nitrogen and al ph ar@gnyl represe represents valine, |eucine or
i sol euci ne. Paragraph Sﬁlﬁone aspect tiQeI/gNﬁs ovi ded a conpound of
formula (1) according to any one of paragraphs 1 to 4, wherein R2 together
with the caraon to gh%ch iV& is attached and the al pha-nitrogen and

al pha- car bony" °PepPRAUMeRt VY FeRieaents -k d resi due sel ected from al ani ne,

cyst & ne, In one embodiment there is provided a compound of formula (1) comprises at least an

Ar" group or an Ar? group wherein R', R? R?, R*, R%, Z and p are defined above:
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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 (I) and said compound of formula
15 (1) comprises at ieast an Ar' group or an Ar® group:



20aspartic acid, glutamc acid, phenyl al anine, glycine, histidine,

i sol euci ne, lysine, |eucine, nethionine, asparagine, proline, glutam ne,

ar gi ni ne,Weap10/8934thr eoni ne, valine, tryptophan and tyr &€irEB2010/00P88agr aph
6 in one aspect there is provided a conpound of fornula (l) according to
paragraph 5, wherein R2 together with tqe carbon to which it is attached
and t he al pha-nitrogen 25and al pha- carbonyl represents phenyl al ani ne,
val i ne, |eucine or isoleucine. Paragraph 7 in one aspect there is provided
a conmpound of formula (1) according to paragraph 6, wherein R2 together
with the carbon to mhlcqmuajys attached and the al pha-nitrogen and

al pha- car bonyl representghwajlne |/&Usi ne or isol eucine. Par agraph 8
in one aspect there{]s rOUI ound of formula (I) according to any
one 30of paragraph 1 tam] omng(elk represents a bond. Paragraph 9 in one
aspect there is prOV|ded a conp nﬂ of formula (1) according to any one of
paragraph 1 to 7, whér g §énts an am no acid residue selected from
al ani ne, cysteine, aspa a nd gl utam c acid, phenyl al ani ne, gl ycine,

hi sti di ne, isol eucine, IyS|ne | euci ne, nethionine, asparagi ne, proline,

gl utam ne, arginine, serine, /Bhreonlne val i ne, 35tryptophan and tyrosine.
Par agraph 10 in one aspect W%er% i's provided a conpound of fornula (I)

accordlng to paragraph 9, Oxyffer-€i n X repgesents arginine. - 14 - Paragraph
11 in one aspect there is gy oyid npounq3of formula (1) according to
any one of clains Ito]10, “wher ei n epﬁé?éﬁta H.  Paragraph 12 in one

aspect there is provid aNﬁonpog BH f or mi. &
paragraph 1 to 10, whergin R3Nremge,gnts nethx
5Par agraph 13 in one aspé€ct hefe ms“prOV|@ d & conpound of formula (1)
according to any one of par &gra 120 2ei n Régpepresents H

Paragraph 14 in one aspegt there! 1pr d ‘a compgund of formula (I)
according to any one of aragraph Ifb €2r’mhere|n,R4 represents nethyl,
ethyl, propyl or butyl. PFaragraph 15 HP/éQ> pe { phewe%qs provi ded a
conpound of forrmula (I) according to arly an ﬁe)“ paragraph Ito 12, wherein
R4 represents -RA-L-Arl. sParagraph—16-i o aspeg r “there is prOV|ded a
conmpound of forrmula (I) accordlng to anyoone of p@ragraph g o 12, wherein

R3 d R4 t t h ttached f 5
6 monber o SHEE P%c%%'r*ﬁ%eram e P B 2 £ ot her hot eroat am. "

) according to any one of
thyl, propyl or butyl.

selected fromN, O and ragraph.17 in one aspect there is provided a
conmpound of formula dlng ragraph 16, wherein the heterocyclic
group is selectedHyro E;P eridine, piperazine. Paragraph 18 in
one aspect there is ppQ VI und according to paragraph 17, wherein

t he conmpound has a f or mi GWII Has;«;deflned above, wherein Rl, R2, Z, YAr
and p are as 20defined al v@\ conmpounds of formula (I). Paragraph 19 in
one aspect there is prﬁv ded a coppound of fornmula (1) according to
paragraph 15, wherein RA i% aYBond. Paragraph 20 in one aspect there is
provi ded a conpound of fornuta (1) according to paragraph 15, wherein RA
represents -00.9 aIkyICS_igﬁr 25Par agraph 21 in one aspect there is
provi ded a conmpound of fornil a ?I) according to paragraph 20, wherein
-C6.10 aryl is phenyl oromﬁﬁhghyl. Paragg aph 22 in one aspect there is
provided a conpound of for I§ (1) accorjding tao_paragraph 15, wherein RA
represents -00.9 al C5¢ hét er oary N agraph 23 in one aspect
there is provided a ¢o und of fOQﬁU| (9 cording to

S S I/\
0 /AWH&TJ /ﬁmb




30par agraph 15, wherein RA represents -00.9 al kylC5.11 heterocycle.
Paragraph 24 in one aspect there is provided a conpound of formula (1)
accor di ngvoaopasagdaph 15, wherein RA represents C0.9 alPKFIGERIBPeIS8al kyl .
Paragraph 25 in one aspect there is provided a conpound according to

par agraph 15 wherein t he conpound has a formula (1V), as defined
above, wherein Rl, R2, R3, Z, L and Arl are 35defined above for conpounds
of formula (I Par agr aph, 26 .in on as ect there is rowde a conpound of
formula (1) &V@ %\g I?E!()Ea%yLo?ﬂé’ %ﬁ? ab% ?%SH%"elfSF 8‘?{5""1’@‘1’?8 formulg 4 nglaé?n L
repr esent%'d@@nlommtib@rf%rmulazl?v)|cnm9msa$besitantAhIegreunqumr vorgep. a conpound of
formula (1) avansudiddgedtOolRy dieESsUHE arléé}frcﬂﬁlfeamh agrapitth tb&atelodp, wherein L
r epr esentpurigrabh e é%be&&t?é?%ﬂ?? @ed omgwrkd ac@a@wﬁ%& gpdveonal Iy

one ory, mpre .such as one, car et er oat om

sel ect ed rom ‘0, N a WO 2010/ 089544 PCT/ GBZOlO/ 000188 - 15 - Paragraph
28 in ond&' asp&gﬁthﬁh\éiﬂéthﬁﬁrﬁ%\'&q‘H@Clh't@cﬁﬁ‘ﬁ@?ﬁ@”éﬁhef%?*}?fﬂ'tépqeﬂ)a%@@ﬁ?'dl ng to
par agr aphs 15C€fhd1}’lgapr®e(zt'3awlaﬂmmacld_resldpﬂ,esents -(CH2) ; NH(CH2) wherein i is
an intege?® 1 togethdr with ihe cBrboh tolwhichik I3 a&ached Grid i dtHdnitrogen anBarpagr aph 29 in

one aspect thgé,go,l,ﬁrég,;&ghg%q ahitdRPeeduof formula (1) according to

5par 9r apw 16re ?’eseﬂ{s- QRGN Y represents Co. Paragraph 30 in one
aspect t&e sp a congbund of formula (1) according to paragraph
16, 17 or 18, Bﬁsr‘f‘ nd @ppRRABIRE agiddeFideght or branched Cl.5 al kyl chain

wherein &Pt i orm?resynt@ﬂréordhe@m such as one, carbon(s) is/are replaced by a
het er oat dth selapedsedtsiH, @y, BlkyINRANEAS cand a carbon in the chain is optionally

i gbst i tn gtﬂg]@og%é}heQMh R16RAHAGIR[EN Bhviich tRE)Lard SRSHEd FHRT £5 bse RERBEREd gnt
i Gr-rlggldor i 042%&%&@% ougggf?cfn |Iwgﬁlh<§§&g¥ﬁtg%rzf%gesr§ g‘}% {'féc?edq frc%n F\lr 0v°?§é d a

conmpound YAéccordl ng to any one of par ag{raphs 15 to 31,

wher ei n /&?I r@@f%@ﬁﬁta@oﬂﬁ&vyla"@@@s@fw ubeclifyiCsaihe@roayl, Lo akylGs. ssedionyoh
groups. 15Par dyhafkiC33 Heterasyelegs@ect there is provided a conpound of
formula () appesdhtdc shAighedrdBaRREd 82: aWQh@ihﬂ/hb% SoRARTNELPHBR: ar e

|832|r :gp:ghf gznbém% Quchdals t\fv!) U {hﬂee %’]’8 la&d H‘etpérgétQm +d%flf g@?cted

according to B%'Pz\gﬁ’a"df?o@ef%%?aéi’?{‘ ‘Pﬁ@'gﬁb?ﬂ}ﬁso”g%arﬁgé% ’t”gpdj tfyr%oﬂmt? or o,
3, 5- di - chl or 0®*CrNte I'e¥ISor 0, 2, 4- 20di -chl oro and 2, 4-di-fluoro. Paragraph
35 in one aspwih thtemecvv@mtbat[arm%romams mnjlbprmmwlreétlyft@ﬁnm af the Yroap eNR'®R';Nng any
one of paragr EHpFEs3RtsTaCStr3|@ht oMbedrehed ENRIIRA ch&ﬁ%éfé“ﬁ@ptlonally one or more _
- pi pesazi nyl (igdns Ql%ﬁye{y h15'<=,|e')'l f& rEﬁQée%Sﬁ'}tfﬁetQ a ndently ;gct

Q)

- pi per azi nyl CH2 Stit roup

Par agr aph 36%-'n'90'_\$2ne aspé’g?re{ ae?aé ns'nﬁ?g\(iﬁ%lggyoﬁ

according to PFRPTEVE S par agr aph 15 to 31, vvherel n ArI represents phenyl
subst it ufed bSFpmentélph@wbSuhStlwtﬁdgw@upsrt\/\@d‘i@zgg’r@tms 0Bdné to fypeuctsged; 3, oere i s
provi ded a cohgegendgrefpsf ormul a (1) according to paragraph 36, wherein the

Nitrgogr ®Aps Rgethsekittths BarbbPd vhidH it & Qttached ald fh@'a‘id’hgimt]?bggaghd Biph40 and

2,4-di-nitro. pect there is provi a conmpound of
for mula () accgérﬁwe fede g hgrrna raé:%l’i 36 or 37, ;wherein -NR3R4 represents
S

- pi per azimy! ( CREFAYA acid frsidus AE RG1BF7 1, or

- pi per azifyl G%@%QNH@(@)‘%h@mwlkﬁ%ﬁwlt-@b edkygs. shetefoanyk rG. 1y P bayploalkyl,

Par agraph 39 iGi.alkgl Gspletérotyvst,e i s provi ded a conmpound of formula (1)
accongding to bés@rﬁt% Qﬁalga%raﬁém&so 15tafkyRBain\WHFeh BotfdRallyeie®? Gldkes an am no

aci d residue, sef‘wég gre rEfl 263 RBrodtdn| Sndeﬂﬁypggléc't% acid,
glutamc aci df ontw) !arré% a r on |n séihalflsﬁponally subrﬁ tBu?edrl)y one or more

halogen, OXO0 or nltro groups
Ar? represents phenyl substituted by one or two NO, groups or one to five such as 2, 3, or 4
40 halogen groups;
o] represents 0 or 1; and
the fragment:



35l ysi ne, |eucine, nethionine, asparagine, proline, glutamne, arginine,
serine, threonine, valine, tryptophan and tyrosine. Paragraph 40 in one
aspect t HEPa01048pHdvi ded a conpound of formula (1) accoP@TEB20W/AI8&gr aph
39, wherein R5 represents phenyl al ani ne, valine, |eucine or isoleucine.
Paragraph 41 in one aspect there is p[?g[ded a conmpound of forrmula (I)
according to any one 40 of paragraphs to 40, wherein Z represents H -
16 - Paragraph 42 in one aspect there is provided a conmpound of forrmula (I)
according to any one of paragraphs 1 to 40, wherein Z represents nethyl,

ethyl, propyl or butyl. Paragraph 4§Waspect there is provided a
conpound of formula (1) according to any ane of paragraphs 1 to 40, wherein

Z represents an amino acid residue setf'®ct & Fromal ani ne, 5cysteine,
aspartic acid, glutamc acid, phenylal anine, glycine, histidine,
i sol euci ne, | {@Pre§€Nts] euci ne, net hi oni ne, asparagi ne, proline, glutam ne,

argi nine, serine, thre9nine; valine, trypto ha@\[and\\gr/osi ne. Paragraph 44
ingone aspect there is md a conpoﬁﬁd gf forlmula (1) accordi ng tg
paragraph 43, wherein thdlHam ge—aet-d—+s al ani ne sigesire—210Rar agr aph 45
in one aspect there is provided a conpourd of fornula (1) according to any
one of par thgrEsipdmdr df thedétter\Wigtythé prodiss that £ sepciind BBfofehdls A) cdnardg beehst46 i n
one aspegh AFhRE6® draniPyoged a conmpound of formula (1) aﬁc%di ng to t
aragra . nd. ragr in one aspec
Ito herg ig%f%\rn dqh gégiideﬁéﬁ{ 8%13 Q?§¥'§%$%C§TB°9£8_8&§§P‘?\%“? %CC g"naqrtggr_aph 42
wher ei n RE3PE ggs‘@fﬁ‘?rgm 30% [yl thegamapn to whieh i isatfaches and ﬂbeg@p%’ﬂﬂi‘éﬁe“t her e
i s provi @sdalahz-errpenyheepessenisemaminoacid rasider shlestedtfonpalenige. apsteind, asphrtic ei n
C6- 10 ar yptid, gutphieragid, pikaiyatanap hglykthe, histidiree, Bsleacihe, tysieelelsing mathickene, a
conpqund agfardgiiaTBlolind, lgutRRiAE FifBe, lserima iRedniHehvdline WRplphah BRI {@RHhesent s
compound 4R fiﬁ"g‘?égéﬂeg*c@?%f*gﬁg 3l oo r%nﬁgﬁfg%g{%ﬁt.a&%%ﬁéiELQXL 0
. 1 g . -
C099 al RyTEEPRA NS R foueRist Wil g gatben KrwiiEh t sEAttecand e AR apiERAed a
conpound 2% 2iPRA-RRIPSNVE 1epreserts PhemYiplaninepyaling leysine s isplesgiag.n RB represent s
C0- 9 al kPaEgraph s db en@aspectthere is proRdedd capiouba of fornuie (| psgeriingttber e i s
pr ovilsled paragiaph 6 Lmiskreih irf RT aYétBer(with tRCEPbSH B Which iOMtRAEd 2RPhe RPHAIT aph 45
L oL A SGESARL Ol RHSB, Sl R E AR NeL |2 or oV ded
wherel - Biredtanict I ofts aqepigic boviada Sittnetnd gt priida (Pecibeing ol e 1y
chain whé %f%f%%ﬂéﬂél MhersiRR” dpgethsr with thgcarbgs toyylich ¥ ifratigniied)anddhepleha-
r epl acedniiggen anstainhesadronylabrresants 4 anng acitresitide Sele@OPapmGate, Sbtdine, one
aspeet t bgpaeticiagidpgiotaiiteatid ppomytarIe, g cifid) higudise, (ddeldpe Ay dhd) Gucpeany one of
par agr aphethnin@, és'i)a%ﬁ‘fe‘?hﬂalhﬁf, lutatnidd) SiHine gj[gﬁﬁeal’r fhkohfbe Vaite t@ptoﬁhan‘landor =

hal ogen s. Paragraph 55 in one aspect e I's provided a conpound of
formul a gff accor di nlg%to any one of paragraph 45 to 53 wherein Ar2

repr esent &g "S BB RIRCEIBR IR PBYRed capouRd efferyd(haccomingder aph 56 in
one aspebdragmph & whereip B fagetheawidtoltvp oanhdn tef wifiehy itia lattaghe)l and treralphaenitrageany one
350f 2par ag @pia-darbanybBpresbrds ehenyplahpp) efied) taicheBalsaguéep 57 i n one aspect
there i spaagiipierd is OePRspRek thére 8 BlhcY 4 LomREROETLMLIA @) ARYrdRggo Of Par agraph
L 1095, piBS5HH 8 viher SR RERERINS itn FELASLARIumE it 8 RESHATRE o ! Sirdc2n

provi ded_a qqri?)oun ﬁrg fo r¥ul g accordin o any one of p z?dpécﬁ?ﬁ | to
57, wher 1P RRECH AN HFERESeNRWSISe, eSS BRISET 82010/ 000188 - 17 -

Paragraph 8 in one aspect there is provided a compound of formula (l) according to any one
30  of paragraph 1 to 7, wherein X represents a bond.
Paragraph 9 in one aspect there is provided a compound of formula (1) according to any one
of paragraph 1 to 7, wherein X represents an amino acid residue selected from alanine,
cysteine, aspartic acid, glutamic acid, phenylalanine, glycine, histidine, isoleucine, lysine,
leucine, methionine, asparagine, proline, glutamine, arginine, serine, threonine, valine,
35  tryptophan and tyrosine.
Paragraph 10 in one aspect there is provided a compound of formula (I) according to
paragraph 9, wherein X represents arginine.



,"NHNH S represents: Paragraph 59 there is also provided a pharnaceuti cal
conposition conprising a conpound of fornmula (1) as per any one of
par agr apfO0R010983B4and a pharnaceutical ly accept abl e ex®CpiGB010/PaI8&gr aph
60 in one aspect there is provided a conmpound as defined in any one of
paragraph 51 to 58 or a conposition as,glefined in paragraph 59, for use in
treatment. Paragraph 61 one aspect there is provided a compound as defined

|n anyoeof r raph 1tg_‘658 or a %gmtlon as defined in paragraph
for §éa‘-’éf§ n’P i ins) & 'S Al pda R4 PR fogpulp i pecordingsio &y pRdvi ded
a corrpoumﬂclelmscldmfi@swln&reln Ricemesdintsgl.t o paragraph 60 or 61, for use in the

t r eat mentpapdgrhbie12in@he R@dct thefesis biovided §U6rhp&§1d%? fPhula Y b&bding el brg 10
MRSA, E. ?ﬁﬁ%&%ﬁqtﬁ&%%?%a réﬁreBéfn?sgﬁxQ{W ylepBéﬁ%PB&ﬁs pneuroni ae and/ or

C. diffic rovided a net hod of
t r eat mentPaRgph 431 é’”ﬁ&ﬁ?‘?ﬁ?@?ﬂ?ﬁ@‘"ﬁeq ﬂé?@?@h”ﬂloémmwaélﬁﬁ@‘@fq'ﬂﬂem@ﬁbemﬁ of a
conpound Oasardyépme(tb121\A¢Jﬁ§plrolﬁ‘é'eplfesgmsﬁgraph 1 to 58 or a conposition as

g ﬁfe I 2 gg . IC na.razﬁaﬁgma dn& %spééﬂtdhéreﬂgbio@iﬂéd h Borﬂﬁ‘&@l{jfr?gr’r‘]égrﬁéﬂg {0) ?ccloﬁcg@g ragagréé;fa:oﬂ
1563, theh’é §?§%l‘? P%Q\'% %R‘é}egﬁ ?Sm ti'hélc?tlﬁg] prgpylg[lﬁéﬁs i nfection such as
MRSA, E. Reragraph t5ingne 69}2?05%(%'8 pgylpl@qb@ 6RBRRUng ohfeEnvie fl) aecordiny toenrene

di ffil®i | e)fpairagreptm e diheeint Rt represerits- Rﬁn.awded a conpounds of fornmula (I1):
WO 2010/ @3ed ]aQEQ(QW&s prokidled a%ﬁf Sbrﬂj cﬁq‘or (I)%@cordm to,any on

K R5 and are ove_§ or %I ﬁ Cl 6
al kyl or ° rggl’f:?%b gc%cji W%Fg nR WS%F }Q’%Izg\e@tF?gSP th‘f"éf fhey ety E'Eﬁdar

I n one erﬁ%@oﬁ B mambeled heiesasiels gshieeplionslibiseinding e durther beterogiont selechidp
groups offroorg Gend$ve such as 2, 3, or 4 hal ogen groups, or a conbi nation
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opti onal kyg c%ﬁ@oﬁ’ﬁd raefo e‘ﬂﬁ d%é:%?@'mﬁ]e["\e}&g %ez %“ﬁ@ S é;ZQre%Ee repl aced
by a p en n wherein said chain
is opbio 8 ‘f?sf"i ‘WEFE’H” 5‘?@1”& nmore (for exarrpl el or 2), oxo or nitro

groups, ?atﬁgrmh 1&ie peé aspect thereGHRIGHRAHO@NpPound GHREHACHP A84G{dNg-to Or
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I n one eRBEER ? Wf}?ée'ﬁgnﬁﬂj?ﬁ?"ﬁ Hﬁ“ﬁ’iﬁsaﬁr!’l ) is a conpound of formula
(1'V) 25 \Par@tdph0B95 44 aSyeCBRASE0s M0Ad&Ba eonddund of formulm:hpaa@brdld@]to R2, R3, L
alng IAr | paag@eh Q@%e@é}@v@e 13 Ay IQQHQQILHP%prQﬁ%f ormula (1) anﬁ Z i ts H, | Crl 6
I
?n )c/)ne en‘ggg%r? "?ﬁ e as H%{S ' nBOY'%%?OéPQOI”@ E}PFWE\’A'% gfgling i g‘it oggt ﬁer
with t he%’éﬂ'@%@d‘”\ﬁfﬁ"&ﬁ TGEPW%n@t'@@cﬁH@@saﬁ@thﬁ@Y'al pha- ni trogen and al pha-
5car bony Paragpaphs23rit snexaspent thereacprvidezisa ebmgound of formula (1) according to
30  paragraph 15, wherein R" represents -Cq. alkylCs_14 heterocycle.
Paragraph 24 in one aspect there is provided a compound of formula (1) according to
paragraph 15, wherein R* represents Cq alkylCs.scycloalkyl.
Paragraph 25 in one aspect there is provided a compound according to paragraph 15 wherein
the compound has a formula (IV), 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 formula (1) 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 (I) according to any one
of paragraphs 15 and 19 to 25, wherein L represents a straight or branched C,.¢ alkyl chain
40  wherein optionally one or more, such as one, carbon(s) is/are replaced by a heteroatom
selected from O, N and S.



R2t ogether with the carbon to which it is attached and the al pha-nitrogen
and al pha- carbonyl represents an am no acid residue; Xrepresents a bond or
an am no WOi2d10/68834due; R3represents H or Cl_6 al kyl; 10RGTEHROHEN0ESH,
Cl..6 alkyl, -RA-L-Arl, or R3 together with R4 and the nitrogen to which
they are attached forma 5 or 6 nenbered heterocyclic group optionally

I ncluding a further heteroatom sel ected rromMN, 0 or tS anreljn sglod6

het er oc ic group. i s substituted by YArl; represents a bond, -00.
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car bon tgam@}a@h3@),twﬂe$ei@t/tr@&g§éjﬂm_gn@,_@d;@m{cgbs_( ogen and al pha- carbonyl
representg.an. amnQ aci d I‘{Eﬁl due: re esents H, Clrptg mké:‘-? .an amno acid
resi due: ' Fof F%Fg'en%]soge gipegt thelgds PRy %{% nd offgrda flhaceqpding tgeyly Rli§ s NH
HS or or Of prsagraphsdBde 3hiwherein Prtreriesentsy phenyl isabstitibesliby t 2, By4, act balbgdn e sal t
t her eof . gBlip®1 certai n enbodi nents of conpounds of formula (I1) or (1V) RA
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-00..6 alpgl%lgr%%hbé, wmeetre(?rq 8\% %‘o%én gs)c%)ps e?r%ﬁi@cgtgi fr%g méno ggﬁ-ﬂuoro, moé%— or
di-chloro and di-bromo.
Paragraph 34 in one aspect there is provided a compound of formula (1) according to
paragraph 33, wherein the groups are selected from 4-chloro, 3,5-di-chloro, 3,4-di-chloro, 2,4-
20  di-chloro and 2,4-di-fluoro.
Paragraph 35 in one aspect there is provided a compound of formula (1) according any one of
paragraph 32 to 34, wherein -NR°R* represents -piperazinyl(CHz),phenyl, wherein n represents
0 or 1, or -piperazinylCH,CH,NHC(O)phenyl substituted by said halogen group(s).
Paragraph 36 in one aspect there is provided a compound of formula (1) according to any one
25  of paragraph 15 to 31, wherein Ar’ represents phenyl substituted by one or two nitro groups.
Paragraph 37 in one aspect there is provided a compound of formula (1) 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 aspect there is provided a compound of formula (I) according to
30  paragraph 36 or 37, wherein -NR®R* represents -piperazinyl(CH,),phenyl, wherein n represents
0 or 1, or -piperazinylCH,CH,NHC(O)phenyl substituted by said nitro group(s).
Paragraph 39 in one aspect there is provided a compound of formula (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, glutamic acid, phenylalanine, glycine, histidine, isoleucine,
35  lysine, leucine, methionine, asparagine, proline, glutamine, arginine, serine, threonine, valine,
tryptophan and tyrosine.
Paragraph 40 in one aspect there is provided a compound of formula (1) according to
paragraph 39, wherein R® represents phenylalanine, valine, leucine 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.




- 20 - In certain enbodi nents of conpounds of formula (I1), (I1I1) or
(I'V) Arl is di-nitrophenyl or di-hal ophenyl, for exanple:

3, 5-di - chwonresesst, 3, 4-di - chl orophenyl, 2, 4-di - chl or opo@&GHE2010/000188

3, 5-di -fluorophenyl, 3,4-difluorophenyl or 2,4-di-fluorophenyl, or

53, 5-di - ni trophenyl, 3, 4-di-nitrophenyg_or 2,4-di-nitrophenyl. In certain
enbodi nents of conpounds of formula (1), (11l1) or (1V) L represents CO In
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fronocar bq’)égrrgg(rjaph 45 to 53 wherein Ar?is phenyl substituted by 1, 2, 3, 4, or 5 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 A represents pheny! substituted by one or two nitro groups.
Paragraph 56 in one aspect there is provided a compound of formula (1) 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 (I) according to any one

of paragraph 1 to 57, wherein the fragment:
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10Deoxyact agar dine B [ 8- (3 repre N?hl or obenzyl ami no) - oct yl ani nej
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nonodar bbtﬁéﬁlodé C°'I‘B‘P§1“Q5‘r?é defitssidn raaeraph &P dor use i} BRAMIER: a’ process of
pr epar i rRaragraphpo unelasgect theraig @royitidd a bompoeiad b$ defingd doanyours®f paragrephill a
(1 a%) H![\t]o Hb‘okpc&n dél’ﬁoﬁ as N’é'rrléd erTéra ﬁﬂ 5o, fbrake Wb ah ahtimiciBbiapgihher with Lhe I
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and gl pharRSAAE. Fasvylis, FapedsrnS Soyagerasi Siceptarioccus @eeatueniae and/or C. difficile.

Paragraph 63 in one aspect there is provided a method of treatment comprising administering

a therapeutically effective amount of a compound as defined in any one of paragraph 1 to 58 or

a composition as defined in paragraph 59, to a patient in need thereof.

Paragraph 64 in one aspect there is provided a method of treatment according to paragraph

15 63, the treatment of the microbial infection S. aureus infection such as MRSA, E. faecalis, S.
pyogenes, Streptococcus pneumnoniae and/or C. difficile.
In one embodiment there is provided a compounds of formula (Il):
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represents -OH or an amno acid with an unreacted Cterm nal; RS5together
with the carbon to which it is attached and the al pha-nitrogen and al pha-
5car bonylwWpeprogsestts an ami no aci d residue: represents BCTGB26104I0/488, an
amno acid residue; represents O or 1; and the fragnent represents: NH S
NH HS 10or or the E isoner of the Iatteé Wi th group NHR3R4. The
conpounds of the present disclosure my be in the formof and/or nay be
adm ni stered as a pharpaceufical |y acceptable salt. For a review on
sui tabl e sal t ¥hered BeRgR eR’, ﬁ%and p are defingq ARoveder comppyndsay formulgg!), and Z
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addition of a l|less t her or hexane, and
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et hanesul phonat e, benzenesu honat e or ptol uenesul phonate), nesylate and

i set hi onat e. arnaceut | 1y acceptabl e base salts include
ammoni um sal ts, ai;T/L?nﬁh alts suc 35 as those of sodium and

pot assi um alham ea al such as those of cal cium and
magnesi um and sa mntg or gani c b es, including salts of prinmary,

secondary and tertlar 08 544PCT/GBZOlO/000188 - 23 - amnes, such
as i sopropyl am pge, di thy am e ethanolanlne trimethyl am ne, dicycl ohexyl

am ne and N net h~D—g ca Salts may be enployed to optimze the
solubility of the cBnpounds the present disclosure. 5Those skilled in
the art of organic chen”str w | appreciate that nmany organi c conpounds

can form conpl exes with 'sdl'tents in which they are reacted or from which
they are preC|p|tated or crystallized. These conplexes are knomn as
"sol vates". For exanple, H§ coﬁblex with water is known as a "hydrate".
Sol vat es of t he conpognds.: h&ornula (') are within the scope of the
di scl osure. The salts o the conpound ofd t he di scl osure may form 10sol vat es

(e.qg. hydrates) an theNgls@ {Lhclﬁdesoall such sol vat es.

The term "prodrug a sed herein nea §/a nd .whi ch is converted
within the body, hydronS| i \ he' blged, iinto its active formthat
has nedi cal effects utﬁbal accept abl eyprodrugs are described in
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15"Bi oreversible Carriers in Drug Design", Anerican Pharnaceuti cal

Associ ati on and Perganon Press, 1987; and in D. Fleisher, S. Ranon and H.
Bar bra " IWProwd89ssal drug delivery: solubility |imtatPOR&GBEXNBYWOISE by t he
use of prodrugs”, Advanced Drug Delivery Reviews (1996) 19(2) 115-130, each
of which are incorporated herein by ref&rence. Prodrugs are any covalently
bonded carriers that rel ease a corrpouhgl of formula (1), 20(11), (1ll) or
(I'V) in vivo when sqcthrodrug i1s adm nistered to a patient. Prodrugs are
general |y prepagrel Ry Ridti k #nh§r'raie defingd gbover foupampasngs offoreila: () ehdi? is he
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specijkical ly jndi er er Lo conpounds of 35fornula (1)
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that the bond above the plane of the paper. The broken bond i ndicates
that the bond 1s bel ow the plane of the paper. 40lt will be appreciated

t hat 2¥ he Ysubsfepiesitit a sirsigionpEnees G aliof phaimwperpin qptienally one yr merel | ) or
(1'V) nmay al socdnzone acneplatediny £hatspatart independdniip BeladtedBom N or S, wherein

2010/ 089544P%@%ﬁ%96&%5%%3ﬁ&ed by one or rﬂcﬂg, %@ﬂ%%ﬁo%}; structure (1),

(rry, (1l or (1 may occur as, i1 ndlvidu enanti one di ast er eoners.
A 1 sushAl b ongree o PRRYERES ST udie 6t No- GREPR PRSI T ShGSd & .or &

i ncl udi ng ni x1alRdes graves.cvPne SelyarGs halnallgfl gwiups tor peoinbinasthereofci s and trans
i son§s Ray begetisdtinatiieitt dayrbdncto Mne it i@ a@lché®atiNthe BpBia-nfrofen &4 ipract | onal
crystal li satiQphongie B R05ARNo Qhiq iddge: A Stereoi someric mxture of the
agent mag al so _be rgrlgpgr e% roma corres_'Eondi ng optically pure internediate
or by re5ol utTBT*ELCh apeto a6id e#dUS or r espondi ng i xture using a

sui t abl ePchi rrapresenipder 1:@ndby fracti onal crystallisation of the

di ast er evesagmentc salts forned by reaction of the corresponding m xture
with a suitable optically active acid or base, as appropriate. 10Conpounds
of formula (1), (I1), (Ill) or (IV) _.as described herein also extend to
tautoneric forns thereof, for exarerW/enol t aut oners. The
conpounds of formula (1), (1), (Il1)yQr gly) may be in crystalline or
am)r%gmus form Furthernore, sone of”the Trystalline forns of the conpounds
of s ruclteB{egerfté_), (rr), (1) or (1'V) may exist as polynorphs, all forns
whi ch are’ 1 ncltded in th(S present di scl osur&. 151 n anot her aspect, the

i nvention provides a pha ﬁ?eéht\i-c‘al CONMpPOoSi Wi sing, as active

i ngredi ent, a conpound of tlhe di sclosure or a lpharmaceutically acceptable
derivative thereof in asseblHati®mwth= ph duSitattyaccept abl e

exci pient, diluent and/or carrier for use®in therapy, and in particular, in
t he trea®RhE isgmenefitemlatier, ani nal subj ects suffering froma condition
suscept i dlagpHaomaaatidally adcepiblesal@thersdt.i M cr obi al conpound. 20l n anot her

asp , the i ' s Lcal st ising a
her apeuty cal oo o SRR BoeBpRE TR 1] o FOT R el Ba B R o e o
and a ph%wyié“dg%{eﬁ?é‘f 1 oaglkdbraghtiealid of fioa AtkyICaihgisRecYslRd/ or carri er

(i ncludi ng conmbi nati ons thereof). There is further provided by the
present disclosure a process of preparing a pharmaceutical conposition,
whi ch process conprises m xing a conpound of the disclosure or



25a pharmaceutically acceptabl e derivative thereof, together with a

phar maceutical |l y acceptabl e exci pient, diluent and/or carrier. The
compoundswof20tMs9ditscl osure may be fornul ated for adm niPSTIER20B¥I0D1B8any
conveni ent way for use in human or veterinary nedicine and the disclosure
therefore includes within its scope phaénaceutical conposi tions conpri sing
a conpound of the disclosure 30adapted™Tor use in human or veterinary
medi ci ne. Such conpositions may be presented for use in a conventional
manner with t Keeapi egpodipments of ﬁﬁf‘@’%‘ﬁﬁ pifpmmalatidi () end\9 Ardis diraiferheayi @ or
carri er s di-ieephetdbbeex@rplepi ent s, dil uents and carrlers for therapeutic use

are well knowg 51d‘1cﬁl&gplﬂ%§f @&Qﬁ-‘éﬁlbﬁ)ﬁhelﬂrf 94 &%ﬁlo%p ol 4. Hl%gm{)f,&&{yll?%%]ﬁln:r o

in Rem ngton' ces, Mack Ishin . .

edit. 1985). gﬁhg@%ﬁyhfﬁﬁlﬁ%ﬁ%{?@u‘?l cal EXCI p| ent, 35diluent and/or
carriér can beSsknkerhenyws Heli-niggehenykas 24 d-nitiopbenybd route of admini strati on
and standard [prartainesbbdicehtsf acrhpat@ds Jﬂfanﬁjlwmlmmﬁut(ﬂ\gm reple@B@RSCy.i ons nay
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t abl
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property. odex g generally
usef ul gﬁewg§nt§%§§0t€§? By %ﬂrdgélﬂ}?’fer‘ﬂ &3¢ ghainyig opt YSSUbABthﬁﬁ byofephat i ve
to dir ectwccexq;greum fm)nxamnldnselh@edjfrmg -(Chig)sHC OO A€t INH(CEY)NHCHLS @t as an
auxi | i arycagdeNsoL, e. g. as a carrier, diluent or solubiliser. Al pha-,

bet a- and ga se sui t abl e exanpl es
are i ben%%i‘\bgg@%%@t% %% gﬁf ﬁ)fQ 'gngﬂ?ﬂ §%73%3€f£§“ 10The comnpounds
of t §?;’1y8%t699é IR b (Ha-digh|orehenadanige)NrRIRRaTIPXaMI®R; procedur es such as wet
mlling Acia@ﬁjdlaetﬁ&dlplaimtobemalamnm nappeaoipoxamide; f or tabl et formation and for

ot her fooawya&taimd.hysas 4 Ff PRloB Sl DBRELH O AARB b GHIR, ©) preparat i ons of
e CO ro SSes nown in e
ﬁpeg&ggctg arbifgs e °r°n§¥"VB%P§rﬁf' 9'\"8%’[?5 3. WO 02/ 00196

art,
(Sni t hKl Pﬁ@‘y%@%ﬁﬁﬁﬁ pl%?‘l‘f@"’i‘%f‘%’éa"‘l'"@ﬁ] maacaibeemids on (del i very) incl ude,
but afe Retxyhétagardice B ¢i-(0balichloromeneyipiperazing] mogocathox&dida; dry powder/ free

fl oW ng pasyh&hdardife B Y- (E-lhlﬁ;rb anroﬁﬁpérﬁgl @rﬁ%H%ﬁnonﬁ'&al‘ng#m gd;ngest abl e

sol ution he'conposi ti ons of
the di schgxﬁgag&ﬁd'ﬁugg‘) 4h8' 89?'1?3"20"?6(5?4(13@%B%?ag?qxﬁm%& nul ated for

par ent er 3poxvestagardipg B abromebenzylamined piobedarbaxamidght , opht hal mi ¢, nasal or
geni t 0- uDémqactagzsdine B (¥-(B4- m\nﬁmheﬁil)ptdé&zlrﬂ@}lmaiﬁdc@moxé:’ﬁ@e 20agents are

del i yer eﬂe&&é&ti@érduh@@f@@‘ b r&‘ﬁshﬂﬂ@dyi'lzyhacmlh -?— yl%ﬂwgﬁ% r%o%a%%rén%g Le for oral
B

dellvery Deoxyact @F \Qé} c(g) It I Ver the
conpounds (ﬁ’a(f?ﬁ?r ISR 68y eNBYiA rE'H amigglnorogarbgxangige; an

i nj ect ab@%’xf/@?f%ar@ﬂe5f’aﬁs@éﬁWdlbhlpt@bera;ylanmmwlh@pmms]arﬁon()earbcgcanwe a nasal
spray orDemyasajarding B [1R@Eadhirophehyl)pipefeine] BosdcaMoRadiaei nal , intraspinal,

I ntraperpdHneql rdlﬁgé ?@%Pfﬁ%r@ﬁenzylgﬁnﬁgﬁ@ﬁ%@?o nrtnl{ig‘Ut erine, intraocular,

i ?%ﬂerﬁ%‘ﬂxm SGES ey

(263 @ceinimbgnzamidp)etiv Aimidstazineb preeraraeremidenc| udi ng
i ntravi t\(‘@@Ac@garmer(a@ahcéﬂqbl)enzylamme) maineadorayidge di fferent

conposi t Devryotdgartinal B msr@mwnro%mnﬁamel@qﬁwmn thdnb8arBbdahfideent delivery

syst ens. N a Bl r utic 0 of the pr esent
di scl os Dé\k}fm FH("} %TH @éd ({]C%IGE&% g\ﬁé:r%nom%tﬁﬂgﬁ nylgmonocan?)ox%" r by a
nucosal aé¥ "%@x@ e 'd‘8@'%’%%@“"%%W&&PY@F“'W@B\MWF% i nhal ation or
i ngeh abﬂ@osarnganmd\e or parenterally in which the conposition is fornul ated
in an i MesyaEdardi B2, 5-8eneRbeVSahindy moh&farkos@mplee. an i ntravenous,

i ntranmuscul ar or subcutaneous route. Alternatively, the formulation may be
designed to be delivered by both routes. Were appropriate, the
pharmaceutical conpositions can be adm nistered by inhalation, in the form
of a suppository or pessary, topically in the form 350f a |otion, solution,
cream ointment or dusting powder, by use of a skin patch, orally in the
formof tablets containing excipients such as starch or lactose, or in
capsul es or ovuI es elther al one or |n adm xture W|th ex0| p| ents, or in the



steril e aqueous solution which may contain other substances, for exanple
enough salts or - 26 - nonosaccharides to nmake the solution isotonic with
bl ood. FOVOROWKEPS4dr sublingual adm nistration the conp®€TIGERAY/BASShe

adm nistered in the formof tablets or |ozenges which can be formulated in
a conventional manner. If a conpound of,the present disclosure is

adn1 ni st ered par enterally, then exanples of such adm nistration include one

nor e intraarterially, intraperitoneally,
| nt r at he?;elof( paﬁﬂ'i% 5%@4?% faPW?‘amme} E‘BPé@m"é?m S intrasternally,
intracr arﬂeﬁwwtagﬁrﬁtnﬁaﬁﬁs@iﬂr@ehw'mlns)ubmsmahemnmd:ley adni ni st er i ng the agent,
and/ or byDeosyaegghriines @rchicesHenzyiaiGife) monocarb&%ue@rmounds of the disclosure

can be a(ﬁ@owﬁg{asg,gg,e@eé‘; cﬂloréyeﬁ%#léfmﬂé) LoRLSAL aﬁ?l n the formof tablets,

capsul es or susp Bns, which may contain

10f | avoureR a8§9§r8|”&$r<2 . '%{’E‘?Sﬂt?esnzy pRine W&Oéamldaa ayed-, nodified-,
sust ai ne(ﬂleoxymiagerdmecﬂ[%arﬂ 'dti¢hiatobanzemselfappidog-atiyGnsne] monocarEFdnenmtTpou nds

of the diDRokslagardiie)s [84(FS-BiehiBoBsIEAaRbhd)- %m{}!%ﬁi&* RAbndalRkhaRAaEyY use in a
form sui tD%BJ( c{aaérdf% 2% 5b98ﬁ8\]oba%n‘,aﬂqhnsot)et u\tg%ﬁlﬁg]i rgﬁ?{g)ca%p%gel n the form of

solutlon 'y powder for
const i tu %ﬁag?fd ﬁ (6r5 %W@Pbﬁgyﬁmwmﬂ@l"@nﬁeﬂrb@@m@ optional ly
wit hlf] a@@gxyantggadnte@dafﬁmﬁi-dghlagbenzslammo) octylS@inellmendiafeikéii@es such as

tabl et s, DeapREblagardink BSNYMminddRstty 4l @8 47 Q‘Chlhl%phg'glb-tﬁﬁg l)gg)(w%ﬁ'fnebpaﬁ es,

granul es o%c]:érrl?&im?d'e grgqem X preparations and liquid
conmposi ti may be prepared according to nethods well known

in the aPFoXVSGfé‘ﬂaré'(ﬁPrﬁd§1 ?136141%0”@&'3)/"&1- Grnitrert shleraphenybrfuraoyiproytaminsd eut i cal |y
accept abh®enoaarisaxemgleand 20exci pi ents which may be in solid or i qU| d form

The tgblets nﬁ)bnﬁ%mb%ljlmeﬁf(tQEIQ' |§Blto§|d§%8:¢5 ! Es%ﬁr%ﬁ?é? dcoq' GA Eu féstﬁ)’

| act ose, spedl ﬁ@t c(|:0t rate fc ¢l um car
cal ci um p)hos?ﬁ % g?‘Pd’uEﬁ 93 Ha'a Ylinni t ol , pregel ati ni sed st arch, corn
starch, potato starch, drs Degrants such as sodium starch glycollate,

croscarnel | ose sodi um rtaln ex silicates, and granul ation
bi nders such 25a&) hydroxypropylnethylcellulose
(HPMO) hydroxypropylcellulo e ( sucrose gelatin and acaci a.

Addi tionally, |ubri h as magnesi um stearate, stearic acid,
gl yceryl behenate_and taIc may be included. Solid conpositions of a simlar
type nmay al so be %hphpy 8\~ IdRers in gelatin or HPMC 30( hydr oxypropyl
met hyl cel | ul ose) capsble% Prgferred excipients in this regard include
mcrocrystalline cellulose, lfactose, calcium carbonate, calcium sulphate,
di basi ¢ cal ci um phosphat e”and, mannitol, pregel atinised starch, corn
starch, potato starch or B' Qplecular wei ght pol yet hyl ene egcoIs For
aqueous suspensi ons and/o eli t he agent nay be conbined with various
sweet ening or flavouri @ s, colour%pg matter or dyes, with

35enul si fying and/or sus Sndhng agents gnd w th diluents such as water,

et hanol , propyl ené- g yCer /ia@pfcpﬁﬁlnatlons t her eof .

Capsules may be fiil /gz( th a pow?er oanedlcanent alone or as blend with
sel ect ed f|IIer(s)) oF NBernatuy ’

i qui 8 \ﬁa conprising one or nore
conpounds of fornul a I) and a rr|er Where the c

sule is filled with a

powder the conpounds of" fo rru and/ or thﬁ arr' er may be mlled or

m croni sed to provide t |aI an apgropfiate particle size. WO
2010/ 089544PCT/ GB2010/ 00188~ rhds of tHh®ldi scl osure may
be coated, for exanplejwith as an e tern‘c cQating when adm nistered orally
as a tablet or capsulej The tabl et cap ul e, as appyopriate, may, for
exanpl e be coated by ajthin filmsuch as EUDRAGT ) filmavailable from
Rohm Pharma Pol yners, which al |l ows contfol I'8d dPssof ution in the
gastrointestinal tractg _The filns are 5LaB,aN a ie cgbionic polyners such
as EUDRAG T(r) E 100 (gm noal kyl net hacyl ate copcﬂy S) or as anionic

acrylic polymers such as EUDRAG T(r) L (nBthacrylic acid cop@kyners) and
EUDRAG TwHzrein: Permeabl e acrylic polyners such as EUDRAG T(r) RL (am no

th at R | | abl e. 10Th
Coaty o' or it oI e Aon WG b et oS rgiact u ng

carbonyl represents an amino acid residue;



optional ingredients such as talc, silicone antifoam enulsion, polyethylene
glycol. Alternatively the coating formulati on nmay be prepared as an organic
pol yrmer sSWD@0104139544 Al ternatively, tablets nmay b&CEazB20t)/008188g
OPADRY(r) (Surel ease(r)) coating systens, avail able from Col orcon. Agueous
systens general ly conprise up to 15% why of OPADRY(r). 15 Organic sol vent
systens generally conprise up to 5% w w of OPADRY(r). The coatings nay be
prepared Ry kpo t echni ques, for. exanple by; 1. weighing the required
Quanti Ly Fof  CISRERY W1 e CribBR 1 Whigh iy elteshed 2hd fisi dtierirasde aPd aahaced
quantity of weareenybieptashets ap@minorcidspsitive;0 a mi xi ng vessel, 3. with a

m xi ng pnepel fepresentst-QR of antrhoicidiviid anemssicted Wensinglt 0se to the bottom of
the vessgds as el inpr T.he. f ( Wi t hout
draw ng & r iw?gﬁ?*g@*ff’?’éﬁ%@?ﬁ Wi 2L oo b2 e R s A 1)
powder to t he®JBIVEREPeI6RIF 41 AP PARIESIH¥%t ati on on the 1iquid surface, 5.

i ncreasi #g t heepsasents &t Capallsyl, anardnelesid tasiduej nt ai n t he vortex, if required,
and 6. afpt er riptesthe oppwder ingredients have been added, reducing the m xer
speed angngg@tf%}g,ﬁieng m xi ng for approxi mtely 45 m nutes. Coatings can be
applied by kno techni ques, using tablet coating machi nes. 25The thi ckness
of the coating applied is generally in the range 5 to 35 mcrons such as 10
to 30 mcrons, nore specifi caIIyOWO m crons, depending on the
required effect. Alternatively, the tablet or a capsule, as appropriate,
may be filled into another capsulfeN'? preferably a HPMC capsul e such as
Capsugel (r)) to provide either a tablet in capsi@resgrtscapsul e i n capsul e

configuration, which wH jnistered to a pa@W ds controlled

30di ssolution in the gastir oi n} estinal tract ther¢by providing a simlar
effect to an enteric c%aNl-hg.S—JFhus i n one BBp@¢{g—the—ei-scl osure
provilles a solid dose fornulation of a codpound of formula (1), (I1), (I11)
or (1V), of the Edzangrlotthehdteg, t he fornul ati on has an enteric coating. In
anot her asRgflp MikAH scl osure provides a solid dose formulation conprising
a protective ria}FpsuI e a {’fltllieer Ia¥§,r, for exarr')I e as a_.tablet in a capsule
or a capsul e %?”%’8%%5 REAL IRt may Bt e foEy ohrslierdeayhe i npr oved

st abi | i t pdpinsteredasoy pharmaemdicall ateaptablesgaltolis a review on Bliteblegsaiaisek Bérgsei t i s
bel i @agedat,haphdrimeselorepvumdsi1ad. fornula (1) are not particularly susceptible
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bt ok iy s Wi b o S o+ ooy NGOy | o

u sV 1 6f i
pessary Hisepopyl ether or hexand, mnd iselatstibyditratiot. t he fornulation is provided as a
formul ation fafe dkmBd Eétjso@ﬁmfé'pﬁﬂeéibfe‘%ﬁét%elé}ﬁé th;?lgmb g\ﬂﬁhﬂﬁlé @ contains more

Sui t abl e, bl.e preparations include 1n ers, nefer.i
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Shysi ol oogtoan SHarbiEs 6 Hebninale] fafeidie md‘%@%ﬁﬁ%ﬁ?‘s B ders may
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chlori de@xocﬁhéHon@b,%F@Q@a&)@ﬂat@,rox%%%%&%a@éh&ﬁéég %ﬁ:a{eh BQ&at@”&?ﬁ{bﬁEate,Nb”O'
or di sacclpqu de re re{ er aegl usie , fhe use O i ¢P0se of %1 ucose,
particul &y’ %ltssuﬁ)(g?néi% eg 4 'é%/rg?s‘i' Phanate: ?tB?r?ﬁSB'Ph?’}?é‘?’ge?ﬁfﬂF%{{"ﬂ?. ate or p-

Part i cl el9luppgsulpbpraiel Mepyiata apdisethiongter equire a particle size | ess than 10
M crons, suclPhasmdcedticallg aeueptadlel HagdbaftslincPeQmindniund s alRailhétgIbafé $uth

rons, _ tabiitiaabbatsfil IRt b
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20fromthe prior art. Suitable propellent gases are selected from anong
hydr ocar bons such as n- propane, n-butane or isobutane and hal ohydrocarbons
such as cWbamwseed and/ or fluorinated derivatives of MBECHAR21040MEBAE,
propane, butane, cycl opropane or cycl obutane. The above-nenti oned

propel  ent gases may be used on their ovvn or in mxtures thereof.
Particularly suitable propellent gases 23t e hal ogenat ed al kane derivatives
selected from25 anong TGL1, TG 12, TG 134a and T&27. O the
aboverrentammepbuhabe@epmbﬁdmlmyddletbwammasethér@a@ﬂ@ (rmmanzn@ sligyalehexyl oet hane)
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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. Antioxidants and suspending agents may be also used.
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25  intravaginal, intracerebroventricular, intracerebral, subcutaneous, ophthalmic (including
intravitreal or intracameral),.

There may be different composition/formulation requirements depending on the
different delivery systems. By way of example, the pharmaceutical composition of the present
disclosure may be formulated to be delivered using a mini-pump or by a mucosal route, for

30 example, as a hasal spray or aerosol for inhalation or ingestable solution, or parenterally in
which the composition is formulated in an injectable form, for delivery by, for example, an
intravenous, intramuscular 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 ofalotion, solution, cream, ointment or dusting powder, by use of a skin patch, orally in the
form of tablets containing excipients such as starch or lactose, or in capsules or ovules either
alone or in admixture with excipients, or in the form of elixirs, solutions or suspensions
containing flavouring or colouring agents, or they can be injected parenterally, for example
intravenously, intramuscularly or subcutaneously.

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




Time 11 m n0% A100% B Tine 11.2 m nl100% A0%B - 32 - Cycle tinme 15 mn

I njection volune: 10 pL Detection: 210 nm The crude reaction m xture was

pour ed i WO 28098 eous net hanol and the resulting sol uPCHGERIWAWIIS8aded on
to a Varian Bond Elut C18 colum (30g). The colum was then washed
sequentially with 50% 60% 70% 80% _98% aqueous net hanol, with nost of
the desired material eluting in the 70% fracti onh(Fi gurﬁ 6)I Col um

chr omat oqr aph n.silic | (el uent dichl oropet hane: et hanol : anmoni a

10: 8: 1) %&v_@%%?aﬁ%rﬂ%aro ’6‘%"2@6%’5' '?‘3}°’B‘§_/W® @?0‘1;?0?%"?!@ sypligpeal 107ng (509 .
Mass cal Gdmiistiationihe cumpegitions ey He Bdminstated in0heoBT of Bhletsidr dazedgeisovhich

10[ MrH+Nah2 bd G2flatedumd cdfdntichal ihamfer. e a\66mpod ) heafedeit dieiddardisi Nng the
cond! t 1 0Bt BEntP] AR PoGmpRaRY Such aahiridRuGPRALId Sl e b1 analysis
of lantibiotic e. g deaxy-a t agar di ne, and ‘derivatise .%o ucts.

Col um: ZBPHBxSas Y, Miarierial. ifepshionealyy atbal. indravhaitesiaty s oYs e BER 1 i | ¢,
0. 1% f or itastgeaiatly, Ntsicraniaith dnfeanRisQ0ady e etkmutanedusty, adidistefing the agerd, ahdier ow

rat e: 1l /ogiusingInAdicnitéchhigiies.0 m n 100% A0O%B Ti me 10 min 0% A100% B 20Ti ne 11

i 0 0 ' 0 .1Q09 9 . i 15 mn _I.nj.ectio
e e e g G UL
range Cag m og?ﬁj’ f% (CRRReSCRRSy B Xra FalutiRS ATEYSPRBSiRNSo ISR May GPHAINe ner gy 250-
1500rH) 3 flaurng or colouring agents, for immediate-, delayed-, modified-, sustained-, pulsed- or

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,
syrups, mouth washes or suspensions, or a dry powder for constitution with water or other

15 suitable vehicle before use, optionally with flavouring and colouring agents.

Solid compositions such as tablets, capsules, lozenges, pastilles, pills, boluses,
powder, pastes, granules, bullets or premix preparations may al§o be used. Solid and liquid
compositions 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 liquid form.

The tablets may contain excipients such as microcrystalline cellulose, lactose, sodium
citrate, calcium carbonate, calcium sulphate, dibasic calcium phosphate and glycine, mannitol,
pregelatinised starch, corn starch, potato starch, disintegrants such as sodium starch
glycollate, croscarmellose sodium and certain complex silicates, and granulation binders such

25 as polyvinylpyrrolidone, hydroxypropyimethylicellulose (HPMC), hydroxypropylicellulose (HPC),
sucrose, gelatin and acacia.

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

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

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

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

Capsules, may be filled with a powder (of medicament alone or as blend with selected
filler(s)) or alternatively a liquid, each comprising one or more compounds of formula (D and a
carrier. Where the capsule is filled with a powder the compounds of formula (1) and/or the

40  carrier may be milled or micronised to provide material with an appropriate particle size.
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[2, 4-di CMpﬂérgPﬁBéﬁleﬂfg s@x@ll amgiﬁééﬂgéﬁm% e%@ion, polyethylene glycol. Alternatively
the coating formulation may be prepared as an organic polymer solution.
Alternatively, tablets may be coated using OPADRY® (Surelease®) coating systems,
available from Colorcon. Aqueous systems generally comprise up to 15% w/w of OPADRY®.
15  Organic solvent systems generally comprise up to 5% w/w of OPADRY®.
The coatings may be prepared by known techniques, for example by;
1. weighing the required quantity of OPADRY® film coating system, 2. weighing the required
quantity of water or other solvent(s) into a mixing vessel, 3. with a mixing propeller in the
centre of the vessel and as close to the bottom of the vessel as possible, stirring the solvents to
20 form a vortex without drawing air into the liquid, 4. steadily and quickly adding the OPADRY®
powder to the vortex, avoiding powder flotation on the liquid surface, 5. increasing the stirrer
speed in order to maintain the vortex, if required, and 6. after all the powder ingredients have
been added, reducing the mixer speed and continuing mixing for approximately 45 minutes.
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 to 30 microns, more specifically 10 or 20 microns, depending on the required effect.
Alternatively, the tablet or a capsule, as appropriate, may be filled into another capsule
(preferably a HPMC capsule such as Capsugel®) to provide either a tablet in capsule or
capsule in capsule configuration, which when administered to a patient yields controlled
30 dissolution in the gastrointestinal tract thereby providing a similar effect to an enteric coating.
Thus in one aspect the disclosure provides a solid dose formulation of a compound of
formula (1), (1), (ll) or (1V), for example where the formulation has an enteric coating.
In another aspect the disclosure provides a solid dose formulation comprising a
protective capsule as outer layer, for example as a tablet in a capsule or a capsule in a
35 capsule. The enteric coating may provide an improved stability profile over uncoated
formulations.
Having said this it is believed that the compounds of formula (I) are not particularly
susceptible to degradation by stomach acid or intestinal enzymes in vivo.
The compounds of the disclosure may also be administered 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.
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Particles for deposition in the lung require a particle size less than 10 microns, such as
1-9 microns suitably from 0.1 to 5 ym, particularly preferably from 1 to 5 pm. The particle size
of the active (i.e. the compound according to the disclosure).

The propellent gases which can be used to prepare the inhalable aerosols are known

20  from the prior art. Suitable propellent gases are selected from among hydrocarbons such as n-
propane, n-butane or isobutane and halohydrocarbons such as chlorinated and/or fluorinated
derivatives of methane, ethane, propane, butane, cyclopropane or cyclobutane. The above-
mentioned propellent gases may be used on their own or in mixtures thereof.

Particularly suitable propellent gases are halogenated alkane derivatives selected from

25 among TG11, TG 12, TG 134a and TG227. Of the abovementioned halogenated
hydrocarbons, TG134a (1,1,1 ,2-tetrafluoroethane) and TG227 (1,1,1,2,3,3,3- heptafluoro
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 (surfactants), antioxidants, lubricants

30 and 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 active substance. Aerosols according to the disclosure may
contain, for example, 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.

35 The compounds of the disclosure may also be used in combination with other
therapeutic agents. The disclosure thus provides, in a further aspect, a combination comprising
a compound of formula (1), (I1), (Ili) or (IV) or a pharmaceutically acceptable derivative thereof
together with a further therapeutic agent. The combination may, for example be a combination
of a compound of formula (1), (I1), (Ill) or (IV) and an antibiotic, such as vancomycin, a beta-

40 lactam (such as a cephalosporin), an aminoglycoside, a macrolide, a tetracyline, a lipopeptide,
an oxazolidinone and/or an anti-inflammatory such as a steriod. The combination may be
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20 The compositions may contain from 0.01-99% of the active material. For topical
administration, for example, the composition will generally contain from 0.01-10%, more
preferably 0.01-1 % of the active material.

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 will 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 actual dosage which will be most suitable for
an individual subject. The specific dose level and frequency of dosage for any particular
individual may be varied and will 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 administration, rate of excretion,

35  drug combination, the severity of the particular condition, and the individual undergoing
therapy.

For oral and parenteral administration to humans, the daily dosage level of the agent
may be in single or divided doses. For systemic administration the daily dose as employed for
adult human treatment it will range from 2-100mg/Kg body weight, preferably 5-60mg/Kg body

40  weight, which may be administered in 1 to 4 daily doses, for example, depending on the route
of administration and the condition of the patient. When the composition comprises dosage
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monogar b%ﬁ‘gﬁodﬁqn stru%t%re m%cnons endocarditis, urinary tract infection and sepsis.
In one embodiment the compounds of formula (1), (1), (11l) or (IV) are useful for the
treatment of S. pyogenes, for example skin infections such as impetigo, erysipelas and
cellulitis, throat infections, scarlet fever, and acute glomerulonephritis.
In one embodiment compounds of formula (1), (1), (Il) or (IV) are useful in the treatment
20  of Streptococcus pneumoniae infection, for example pnuemonia, acute sinusitus, otitis media,
meningitis, bacteremia, osteomylitis, septic arthritis and endocarditis.
In one aspect the compounds of formula (1), (1), (1) or (IV) are employed for controlling
bacterial overgrowth syndrome. Overgrowth syndrome (BOS) occurs when the normally low
bacterial colonization in the upper GI tract and/or lower intestines significantly increases.
25 In one aspect, the disclosure provides use of a compound of formula (1, (I1), (IIf) or (V)
in therapy, for example, for treatment of microbial infections such as C. difficile infection, in
particular diarrhoea asssociated therewith, or one or more microbial infections described
herein, particularly by oral delivery of a compound of formula (1), (I1), (Ill) or (V).
In one aspect there is provided use of a compound of formula (1), (I1), (1) or (1V) for the
30  prophylaxis, treatment or maintenance of IBS (irritable bowel syndrome). See for example
Rifaximin Treatment for Symptoms of Irritable Bowel Syndrome. Andrea L. Fumi and Katherine
Trexler, The Annals of Pharmacotherap, 2008, 4, 408.
In one embodiment a compound of formula (1) (1), (I11) or (IV) is useful in the treatment
of ulcerative colitis including prophylactic treatment to prevent recurrence thereof. The
35  compounds may be particularly suitable for the treatment of steroid refractory ulcerative colitis.
See for example steroid-refractory ulcerative colitis treated with corticosteroids, metronidazole
and vancomycin: a case report J. Miner, M. M Gillan, P. Alex, M Centola, BMC
Gastroenterology 2005, 5:3.
The compounds of the present disclosure are particularly useful for long term treatment.
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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 technically 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 to XNR°R* in
compounds of formula (1).

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

N
DAB~” Cl
Deoxyactagardine B [DAB] (200mg), 3,5-dichlorobenzylamine (38mg) and
25  diisopropylethylamine (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 followed by analytical hplc (See
Table 1) and PyBOP was added until the starting material had been consumed (Figures 4 & 5).
Table 1: Analytical HPLC conditions for the separation of lantibiotic (e.g. actagardine,
30  actagardine B, 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 pH7.0
Mobile Phase B: 65% Acetonitrile in 20 mM potassium phosphate buffer pH 7.0

Flow rate: 1mL/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
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DAB N H Samples were analysed by LC-MS using the conditions described in Table 2.

Table 2: LC/MS conditions for the analysis of lantibiotic (e.g. deoxy-actagardine B) and

derivatised products.
Column: Zorbax 5u C18(2) 150 x 4.6 mm
15  Mobile Phase A: 10% acetonitrile, 0.1% formic acid
Mobile Phase B: 90% acetonitrile, 0.1% formic acid
Flow rate: 1mL/min
Gradient: Time Omin  100% A 0% B
Time10min 0% A 100% B
20 Time11min 0% A 100% B
Time 11.1 min100% A 0% B
Cycle time 15 min
Injection volume: 20uL
Mass Spectrometer parameters
25  lonisation Electrospray +ve
Mass range 250 — 1500mu
Capillary voltage 3.10 KV
Cone voltage 40V
Skimmer lens offset 5V
30 lonenergy , 14V

The compound of Example 1 after column chromatography was treated with 1.2 eq of N-
methyl-D-glucamine 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-dichlorobenzylamine) monocarboxamide
Cl

H
N
35 Actagardine Cl

Actagardine (3,5-dichlorobenzylamine) monocarboxamide was prepared from actagardine and
3,5-dichlorobenzylamine according to the procedure described for Example 1. Yield 8%.
Calculated for [M+2H]"? 1023.5, found 1023.7
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10 Example 1. Yield 95%. Calculated for [M+2H]"? 1026.0, found 1026.2

Example 5: Deoxyactagardine B [2,4-dichlorobenzylamine] monocarboxamide
Cl

H
pAB~ "
Cl
Deoxyactagardine B (2,4-dichlorobenzylamine) monocarboxamide was prepared from
deoxyactagardine B and 2,4-dichlorobenzylamine utilising the procedure described for
15 Example 1. Yield 86%. Calculated for [M+2H]** 1015.5, found 1015.1
Example 6: Deoxyactagardine B [4-(3',5'-dichlorobenzyl)piperazine] monocarboxamide
Yy
DAB” Q
Cl
Deoxyactagardine B [4-(3',5'-dichlorobenzyl)piperazine] monocarboxamide was prepared from
deoxyactagardine B and 4-(3',5'-dichlorobenzyl)piperazine utilising the procedure described for
20  Example 1. Yield 80%. Calculated for [M+2H]"2 1050.0, found 1050.3

Example 7: Deoxyactagardine B[4-(2'-fluoro-4'-bromobenzyl)piperazine]
monocarboxamide



- 40 - C NOA H Deoxyactagardi ne B

[8-(3",5" -dichl orobenzyl am no) - octyl am ne] nonocar boxam de was prepared
from deoxyacvugwpdine B and 8-(3',5' -di chl orobenzyl am n@CTEHR2010409D 188
utilising the procedure described for Exarrpl e 1. Yield 63% Calculated for
[ M-2H] 42 1079, found 1080. 5 Exanple 3 4 . Deoxyact agardi ne B

[ 3-(2' -ami nonmet hyl1-4'-(2", 4"-di chl orophenyl) - furanyl) propyl ami ne]

nonocar boxam de C DAB, NN HH Cl Deoxyact agafgdl ne B

[3-(2' -am nonet hyl-4'-(2",4"-di chl orophenyl)tfuranyl) propyl am ne]j

nonocar boxam de was prepared from xyast ggar di ne B and

3-(2'-am nonet hyl-4'-(2",4"- 10di[chl oNophe furanyl) propyl am ne
utilising the procedure describegNfor)Exang 1. Yield 11% Calcul ated for
[ ME2H] 2 1077, found 1079. BRABRI e Deoxyact ag@rdi ne B

S (2 amoagneL it HE o bt 4 o*a L 24 SRR - 8EABY kRN e

nnnocarboxa
[3-(2'- aFFPWcﬂ‘?Bl‘Wtfgﬁrd'”Ff a'ﬁ’l 4r§20ﬂ%’r° éFHF@P@??:'?%HXP_'PFF&TZWPM%”)%}F?)BSﬂcaﬁiH“ﬁe]
nonocar bdgsonibeEfonBzample pa‘t‘leld 8B %0 MasecalguatedigaMii2hi™ BOGhS, found 1063.7

[ 3- (25 - amkampRig Yhodyactagardink BJ4- (4-nhﬁayewz py)aayﬂnbmeﬁaéaﬁﬁb%.ual lising the
procedure described tor anple 1. Yield Q@jcu ated for [M+2H 2 1084,

found 1083.5. Exam nle 34: Antibacterialf7actyvi ty of com ounds of the
i nvention .,. Vancomycin resistant i Eg 1 MC pg/n. Eg 11 MC
pg/ mL E. faecium 7662769 8 4-8DAB”
Deoxyactagardine B 19-[4-(4'-nitrobenzyl)piperazine] monocarboxamide was prepared from
deoxyactagardine B and 4-(4'-nitrobenzyl)piperazine utilising the procedure described for
Example 1. Yield 88%. Mass calculated for (M+2H)*2 1004.0, found 1003.6
10  Example 9: Deoxyactagardine B [4-bromobenzylamine] monocarboxamide

Br
H .

Deoxyactagardine B [4-bromobenzylamine] 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
Example 10: Deoxyactagardine B [4-(3',4'-dichlorophenyl)piperazinelmonocarboxamide

DAB”

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

deoxyactagardine B and 4-(3',4'-dichlorophenyl)piperazine utilising the procedure described for
20 Example 1. Yield 33%. Calculated for [M+2H]** 1043.0, found 1043.5

Example 11: Deoxyactagardine B [3-(3',5"-dichlorobenzylamino)-1-propylamine]

monocarboxamide

H H

A suspension of sodium borohydride (0.26g) 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-
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dichlorobenzaldehyde (0.61g) in dichloromethane (10 mL) was added and the mixture was
stirred at room temperature for 20 h. The mixture was then partitioned between aqueous
sodium bicarbonate and ethyl acetate. The organic solution was evaporated and the residue
purified by column chromatography on silica gel to yield 3-(3',5'-dichlorobenzylamino)-1N-(t-
5  butoxycarbonyl)-propylamine as a white solid.

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

10  dichlorobenzyl)-1,3-diaminopropane as a white solid.
To a solution of deoxyactagardine B (1.0g), N-(3',5"-dichlorobenzyl)-1,3-diaminopropane
(0.34g) and diisopropylethylamine (0.32ml) in dry dimethylformamide (5mi) a solution of
benzotriazole-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 hplc (conditions as in Table 1). The coupling product was purified as
described for the compound of Example 1. Yield 33%. Calculated for [M+2H]** 1043.0, found
1043.49.
Example 12: Deoxyactagardine B [7-(3',5'-dichlorobenzylamino)-1-heptylamine]
monocarboxamide

Cl

Was prepared from deoxyactagardine B, N-Boc-1,7-diaminoheptane and 3,5-
dichlorobenzaldehyde as described for Example 11. Yield 35%. Calculated for [M+2H]"
1072.0, found 1073.0

Example 13: Deoxyactagardine B [4-(2'-(3",5"-dichlorobenzylamino)ethyl)piperazine]

25 monocarboxamide
Cl
H\/@
S °

AR~
Was prepared from deoxyactagardine B, N-(2-aminoethyl)-piperazine and 3,5-
dichlorobenzaldehyde as described for Example 11. Yield 15%. Calculated for [M+2H]*
1071.5, found 1072.3
30 Example 14: Deoxyactagardine B [1-(4-chlorophenyl)piperazine] monocarboxamide

20
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Deoxyactagardine B [1-(4-chlorophenyl)piperazine] monocarboxamide was prepared from
deoxyactagardine B and 1-(4-chlorophenyl)piperazine utilising the procedure described for
Example 1. Yield 21%. Calculated for [M+H]+ 2051, found 2052.8

5 Example 15: Deoxyactagardine B (2,4-difluorobenzylamine) monocarboxamide

T,

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

deoxyactagardine B and 2,4-difluorobenzylamine utilising the procedure described for Example
10 1. Yield 31%. Calculated for [M+H]+ 2000.39, found 1999.5

Example 16: Deoxyactagardine B 19-[4-(2’-(3"’,5”-dinitrobenzamido)-ethyl)-piperazine]

monocarboxamide

H
N/\/N

pAB”
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 Example 1. Yield 20%.
Example 17: V15F Actagardine (3,5-dichlorobenzylamine)monocarboxamide

V, 5F-Actagardine\N

20  V15F Actagardine (3,5-dichlorobenzylamine) monocarboxamide was prepared from V15F
Actagardine and 3,5-dichlorobenzylamine utilising the procedure described for Example 1.
Yield 39%. Calculated for [M+Na H]*? 1058.5, found 1059. V15F actagardine is where valine
15 in the ring is replaced by phenylalanine.
Example 18: Deoxyactagardine B [3-(3’,5’-dichlorobenzamido)propylamine]

25 monocarboxamide
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DAB Cl

Cl

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

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

procedure described for Example 1. Yield 61%. Calculated for [M+Na+H]** 1062, found 1062
5 Example 19: Deoxyactagardine B [4-(3’,5’-dichlorobenzylaminomethyl)benzyl]

monocarboxamide
Cl
N
DAB”
Cl

Deoxyactagardine B 19-[4-(3’,5"-dichlorobenzylaminomethyl)-benzyl] monocarboxamide was
prepared from deoxyactagardine B and 4-(3’,5'-dichlorobenzylaminomethyl)-benzylamine
10  utilising the procedure described for Example 1. Yield 37%. Calculated for [M+2H]* 1075,
found 1076.
Example 20: Deoxyactagardine B [3-(3'-(3",5”'-
dichlorobenzylamino)propylamino)propylamine] monocarboxamide
DAB\H /\/\H /\/\H Cl

Cl

15 Deoxyactagardine B [3-(3'-(3”,5"-dichlorobenzylamino)-propylamino)propylamine]
monocarboxamide was prepared from deoxyactagardine B and 3-(3'-(3",5"-
dichlorobenzylamino) propylamino)propylamine utilising the procedure described for Example
1. Yield 22%. Calculated for [M+2H]** 1072.5, found 1073

Example 21: Deoxyactagardine B (2,5-dichlorobenzylamine) monocarboxamide
Cl

DAB.,
H

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

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

H
Cl

g

Deoxyactagardine B (3,4-dichlorobenzylamine) monocarboxamide was prepared from
deoxyactagardine B and 3,4-dichlorobenzylamine utilising the procedure described for
5 Example 1. Yield 41%. Calculated for [M+Na+H]"? 1026.5, found 1026.2

Example 23: Deoxyactagardine B (2-chlorobenzylamine)monocarboxamide
DAB.

H

e

Cl
Deoxyactagardine B (2-chlorobenzylamine) monocarboxamide was prepared from
deoxyactagardine B and 2-chlorobenzylamine utilising the procedure described for Example 1.
10 Yield 50%. Calculated for [M+Na+H]"? 1009.5, found 1009.6

Example 24: Deoxyactagardine B (3-chlorobenzylamine)monocarboxamide
DAB._ Ci

H

v

Deoxyactagardine B (3-chlorobenzylamine) monocarboxamide was prepared from
deoxyactagardine B and 3-chlorobenzylamine utilising the procedure described for Example 1.
15  Yield 62%. Calculated for [M+Na+H]*? 1009.5, found 1009.4

Example 25: Deoxyactagardine B (4-chlorobenzylamine)monocarboxamide
DAB.

H

¥

Cl
Deoxyactagardine B (4-chlorobenzylamine) monocarboxamide was prepared from
deoxyactagardine B and 4-chlorobenzylamine utilising the procedure described for Example 1.
20 Yield 40% Calculated for Calculated for [M+Na+H]*? 1009.5, found 1009.9

Example 26: Deoxyactagardine B (2,6-dichlorobenzylamine)monocarboxamide
Cl

DAB.

d

Cl

Deoxyactagardine B (2,6-dichlorobenzylamine) monocarboxamide was prepared from
deoxyactagardine B and 2,6-dichlorobenzylamine utilising the procedure described for

25  Example 1. Yield 57%. Calculated for [M+Na+H]*? 1026.5, found 1026.2
Example 27: Deoxyactagardine B [6-(2’,4’,6°-trichlorobenzenesulfonamido)hexylamine]
monocarboxamide
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H o Cl
DAB A~~~
O
Cl Cl

Deoxyactagardine B [6-(2’,4',6'-trichlorobenzenesulfonamido)-hexylamine] monocarboxamide
was prepared from deoxyactagardine B and 6-(2',4’,6'-trichlorobenzenesulfonamido)-
hexylamine utilising the procedure described for Example 1. Yield 73%. Calculated for

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

monocarboxamide
DAB_ "~ Cl
N N
H H
Cl

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

10  prepared from deoxyactagardine B and 5-(3',5’-dichlorobenzylamino)-pentylamine utilising the
procedure described for Example 1. Yield 36%. Calculated for [M+2H]** 1058.0, found 1059.0
Example 29: Deoxyactagardine B [2-(3’,5’-dichlorobenzylamino)ethylamine]

cl
SN cl

H

15  Deoxyactagardine B [2-(3',5’-dichlorobenzylamino)ethylamine] monocarboxamide was
prepared from deoxyactagardine B and 2-(3’,5'-dichlorobenzylamino)ethylamine utilising the
procedure described for Example 1. Yield 51% Calculated for [M+2H]*? 1037.0, found 1038.0
Example 30: Deoxyactagardine B [6-(3’,5’-dichlorobenzylamino)-hexylamine]
monocarboxamide

monocarboxamide

Cl

DAB. /“\V/A\V/A\V/H
N Cl
20 H
Deoxyactagardine B [6-(3',5"-dichlorobenzylamino)-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]*2 1065.0, found 1065.8
Example 31: Deoxyactagardine B [8-(3’,5’-dichlorobenzylamino)octylamine]
25 monocarboxamide



54 54 24 54 54 WO 2010/ 089544PCT/ GB2010/ 000188 - 42 - Conpound/ Exanple M C
In pg/nL against strain S. aureus R33 (MRSA) S. aureus SH1000 25 54 54 26
8 8 27 8 8028103845429 16 8 30 8 4 31 PCT/GB2010/000188

Cl

DAB. SN
= cl

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%. Calculated for [M+2H]*? 1079, found 1080.

5 Example 32: Deoxyactagardine B [3-(2’-aminomethyl-4’~(2”,4”-dichlorophenyl)-
furanyl)propylamine] monocarboxamide

DAB._ /\/\ /\gQ/

Deoxyactagardine B [3-(2’-aminomethyl-4’~(2”,4"-dichlorophenyl)-furanyl)propylamine]

monocarboxamide was prepared from deoxyactagardine B and 3-(2'-aminomethyl-4’-(2”,4"-
10  dichlorophenyl)-furanyl)propylamine utilising the procedure described for Example 1.

Yield 11%. Calculated for [M+2H]* 1077, found 1079.

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

furanyl)propylamine] monocarboxamide

Cl
DAB\N/\/\N o
H H |
NO,

15 Deoxyactagardine B [3-(2'-aminomethyl-4-(2"-nitro-4"-chlorophenyl)-furanyl)propylamine]
monocarboxamide was prepared from deoxyactagardine B and [3-(2'-aminomethyl-4’-(2"-nitro-
4"-phenyl)-furanyl)propylamine 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

Vancomyecin resistant Enterococci Eg 1 MIC pg/mL Eg 11 MIC pg/mL
E. faecium 7662769 8 4-8
E. faecium 7634337 <4 8
E. faecium 7865532 <4 4-8
E. faecium 9709024 <4 4-8
E. faecium 9710577 8 8
E. faecalis GRL05031 <4 <4
E. faecalis GRL05032 <4 <4
E. faecalis GRL05033 <4 <4
E. faecalis GRL05034 <4 <4
E. faecalis GRL05035 <4 <4
E. faecalis 9758512 8 <4
E. faecium 9704998 <4 4-8
E. faecium 7860190 4-8 4-8




16 8 32 54 54 33 5A 5.4 Strain Isolate identification Penicillin category
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Resi st ant 37302 Resistant 1 >32
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S. pyogenes Eg 1 MIC pg/mL Eg 11 MIC pg/mL
S. pyogenes 7755441 <2 <2
S. pyogenes 7713283 <2 <2
S. pyogenes 7865253 <2 <2
S. pyogenes 7757080 <2 <2
S. pyogenes 7755255 <2 <2
S. pyogenes 7865844 <2 <2
S. pyogenes GRL05045 <2 <2
S. pyogenes GRL05046 <2 <2
S. pyogenes 7865289 <2 <2
S. pyogenes GRL05043 <2 <2
S. pyogenes 7755584 <2 <2
S. pyogenes GRL05042 <2 <2
S. pyogenes GRL05041 <2 <2
MIC in pg/mL against strain
Compound/Example L 2gainst Stal
S. aureus R33 (MRSA) S. aureus SH1000
Deoxyactgardine B 8-16 8-16
Actagardine 8-16 8-16

1 <4 <4

2 <4 <4

3 <4 <4

4 <4 <4

5 8 8

6 4 <4

7 8 8

8 8 <4

9 <4 8

10 <4 8

11 <4 <4

12 <4 <4

13 <4 <4

14 <4 <4

15 8 8

16 8 <4

17 8 16

18 8 16

19 <4 <4

20 8 8

21 <4 <4

22 <4 <4

23 <4 <4

24 <4 <4
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MIC in pg/mL against strain
Compound/Example
P P S. aureus R33 (MRSA) S. aureus SH1000
25 <4 <4
26 8 8
27 8 8
28 8 4
29 16 8
30 8 4
31 16 8
32 <4 <4
33 <4 <4
Strain Isolate Penicillin MIC (pg/mL)
identification category Example 1 Erythromycin
QB37301 Resistant 2 >32
QB37302 Resistant 1 >32
QB37303 Intermediate 0.25 <0.015
QB37304 Susceptible 0.25 8
QB37305 Susceptible 1 0.03-0.015
QB37306 Susceptible 0.25-0.5 =<0.015
QB37307 Iintermediate 0.5-1 <0.015
QB37308 Susceptible 0.25-0.5 <0.015
QB37309 Resistant 2 2
Streptococcus QB37310 | Resistant 0.25 >32
pheumonija -
QB37311 Resistant 0.03 >32
QB37312 Intermediate 0.5 >32
QB37313 Susceptible 0.03 >32
QB37314 Resistant 1 >32
QB37315 Susceptible 0.25 <0.015
QB37316 Susceptible 2 =0.015
QB37317 Susceptible 0.25 <0.015
QB37318 Resistant 0.25 4
QB37319 Resistant 1 >32
QB37320 Intermediate 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 two-fold serial dilutions in
5  Brain-Heart-Infusion Broth supplemented with 50 yg/mL Ca®".

Example 35: In vivo efficacy of compounds in a mouse bacteraemia model.
Groups of 6 male CD-1 (Crl.) derived mice weighing 24 * 2 g were used. Mice were inoculated
intraperitoneally (IP) with an LDgo.100 Of Staphylococcus aureus methicillin resistant ATCC
33591 (1.1 x 10” CFU/mouse) in 0.5 mL of BHI broth containing 5% mucin. The compound of

10  example 1a and vancomycin were dissolved in 15% HPbetaCD/4.4% glucose/0.5 mM KH,PQ,,
pH 5.0 at doses of 1, 3, 5, 10 and 20 mg/Kg and were administered subcutaneously (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 EDsgo for each compound was determined by
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nonlinear regression,
It was demonstrated that the compound of Example 1a at 3, 5, 10 and 20 mg/Kg x 3, SC 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).

5  Concurrently, vancomycin 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. Survival 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.

10 Invivo efficacy of compounds of the present invention in the treatment of bacterial tissue
infections was evaluated using a neutropaenic mouse thigh model. See Figure 2.

Groups of 6 male ICR mice weighing 24 + 2 g were used. Test animals 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 1 day before infection (day-1).

15 Onday 0, individual animals were inoculated intramuscularly (IM) into the right thigh of test
animals with 1.15 x 10° CFU/mouse of Methicillin Resistant Staphylococcus aureus (MRSA,
ATCC 33591) suspended in 100 pL 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 I) and vancomycin were dissolved in 15% hydroxypropyl-f3-

20  cyclodextrin/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 inoculation for the basal CFU determination. The
removed muscle tissues were then homogenized in 3-4 mL of PBS, pH 7.4 with a ceramic

25  mortar. Homogenates of 0.1 mL were used for serial 10-fold dilutions and plated on Mueller
Hinton broth in 1.5% Bacto agar for CFU determination.

It was demonstrated that compound of Example 1a dosed IV 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/g at 10mg/kg and above. Concurrently, vancomycin also exhibited a significant

30 antimicrobial effect with reductions of CFU/g of >100 fold at 30mg/kg and above, whilst not
attaining the >1000-fold reduction observed for Example 1a. Results are graphically
represented in Figure 2. The label Example 1 in Fig 2 refers to compound of Example 1a.
Example 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

35 concentrations at various time points following IV dosing. 18 male CD-1 mice aged 7-9 weeks
were dosed IV with a 9.3mL/Kg dose of a 3.2mg/mL solution of Example 1a in 15% hydroxyl-
propyl-B-cyclodextrin /4.4% glucose/1mM potassium phosphate (pH=7.6). Plasma samples
were obtained at 10, 20, 30, 60, 120 and 240 min post-dose, sampling from 3 animals at each
time point. Concentrations of Example 1a in plasma were determined by LC-MS quantification.

40  The data, summarised in Figure 3, show that Example 1a has a plasma half-life of
approximately 2h in the mouse.
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met hi ci | 1§ n ré§P@PWSAﬂf@Q?‘L€§%€@1 (1.1 x107CFU nouse) in 0.5 mL of BH broth
contai ning 5% nmucin. The. coaspound of 10 exanpl e la and vanconycin were

di ssolved in 15% HPbeHi 7. 4% gl e/ 0.5 mM KH2PO4, pH 5.0 at doses of 1,
3, 5, 10 and 20 (gi n stered subcutaneously (SC) to test
animals at 0, 2 Hhd 4 h ur S) ft bacterl a chal l enge. The dosi ng vol une
was 5 ml/Kg. Mortal ity Teger dgd once daily for 7 days. The ED60 for
each conmpound was dete‘ m rbed/ y

S NH
HNT 0
Ot ,
\}/'\\\\{fr 0
~ NH - S MO
T N

(m

R! together with the carbon to which it is attached and the alpha-nitrogen and alpha-
carbony! represents an amino acid residue;

R? together with the carbon to which it is attached and the alpha-nitrogen and alpha-
carbonyl represents an amino acid residue;

X represents a bond or an amino acid residue;

R? represents H or C. alkyl;

R* represents H, Cy alkyl, -R*-L-Ar", or

R® together with R* and the nitrogen to which they are attached form a 5 or 6 membered
heterocyclic group optionally including a further heteroatom selected from N,OorSs,
wherein said heterocyclic group is substituted by YAr*;

R*  represents a bond, -Cy., alkylCs.1caryl, ~Co. alkylCs.4sheteroaryl,
-C1.¢ heteroalkylCs.1;heteroaryl -Cy.g alkylCs.scycloalkyl,
-C1.¢ heteroalkyICs.11 heterocyclic or -Cy.g alkylCs.14 heterocycle;

L represents a straight or branched Cq 45 alkyl chain wherein optionally one or more
carbons are replaced by a heteroatom independently selected from N, O or S,
wherein said chain is optionally substituted by one or more, oxo or nitro groups



WO 2010/ 089544PCT/ G(B2010/ 000188 - 43 - nonlinear regression. It was
denonstrated that the conpound of Exanple la at 3, 5, 10 and 20 ng/Kg x 3,
SC was aswochurmsessm t h a significant antim crobial effe®CTaRIMAOBS aur eus
(MR) in mce (at |least 50%increase in survival rate) with an estinated
ED50 val ue of 1.07 ng/Kg). 5Concurrenttby, vanconycin at 3, 5, 10 and 20

ng/ Kg x 3, SC exhibited significant antimcrobial effect against S. aureus
(MR) in mce with an estimted ED50 value of 3.0 ng/Kg. Survival data at
doses of 3ny/igh e erayisa it @adleteyoztomsaiot berdiet Airédtig to e N of Miecgrowhi ch recei ved
t he conpound gfrsgxanple la at 3ng/Kg had a 100% survival rate. Exanple 36:

Ef fi cacy _of conpounds in a neutropaenic se thigh infection nodel. 10In
Vivo. ef T Noacy BISedRASliER SPanRRsdrus el Chaly where By PRIFNATK eng Pulient of
bacteri al ti seagonsiFesplagersbywvabeterpatonaindebendently seleciedifreopa&nerS. nouse t hi gh
nmodel . See Fi ghdr€in 3aid Gh&iH RSoptibndily RabstitukddbyBre®r Wdtgieigng o24), oo ¢ nives e used.
Test aninmals ﬂp?s'i munosuppressed by 2 intraperitoneal injections of

cycl ophosphantde, 'the first at 150 ng/ th, 4 days before inf ecoi‘%%% day- 4)
and the S&con@Pesentdaneny) ripstiuigd Py 8RS B WONHLEUPS AT pretp-fiyg su 'day 0,

i ndi vi dual anenvehaioges igeouips,oxr whebedoiCGit halvalsy graups.yor @lcnbinatian théreof i ght

Lhi gh of RE €St togethéfahith thé bilbdn (urvcn05 oo o dlonbiPifigeh bhd apiesi st ant

St aphyl OCOCCu%erib:h&‘erlésrae%%??@%Ff%isﬁg%cf’é%és?&l}e: suspended in O pL of sterile

PBS, pH 7. 4. ubstances were adm ni stered intravenously
(1V) at & dos@PiEseritt. 6fs Pkian@minoacih@gsituehours after thigh infection.
Exanpl e pa ( GepesemtslOlofy 1zand vanconyci n were di ssolved in 15%

hydr oxy pefamégmint: 20cycl odextrin/ 4. 4% gl ucose /1 nM pot assi um phosphate
buffer, pH 7.0 and admi ni stered at doses of 5, 10, 20, 30 and 40 ng/Kg. At
26 hours after inoculation, nmuscle of the right thigh of each test nouse
was harvested. From an additi onal Wt h no treatnent, nuscle of the
right thigh was harvested at 2 hours tar inoculation for the basal CFU
determination. The renoved nuscle t¥Ssues were then honogenized in 3-4 nL
of PBS, pH 7.4 with a ceram c 25nortar. Honobgenates of 0.1 nL were used for
serial 1(Pf&SPBISdi | utigns and pl ated on Miel | eé H nton broth in 1.5% Bact o
agar for CFU determ n§§§m’.\ﬂ.‘t“‘ms denonstr at onpound of Exanple la
dosed IV at 5, 10, 20 30 and|[40 ng/Kg x 2, was associated with a

si gni ficant antini crobi&H ef Sects—resul ting i n Ni>H®BO=fotd—reduction in
CFU g at 10ng/ kg and above. Concurrent!| y? vanconycin al so exhibited a

si gni f i canthe BOsumberof theddtieal ef fect with reductions of CFU g of >100 fold at

30my/ kg gnslphdSoutivdily lastepiutiie SitliRdrddfnNg t he >1000-fol d reduction observed
for Exanple la. Results are graphically represented in Figure 2. The | abel

Exanple 1 in Fig 2 refers to, conpound of |l e 1la. Exanple 37. In vivo

pl asma hal f-I'?‘FgmB‘?u"g@ﬁ%ﬁ'ﬁﬂ? ‘ggﬁ'ﬁé’hﬁﬁe&tg%?g@ﬂ%:nti on in mice. The in vivo
hal f-1ife of Exanple la in mce was determ ned by nmeasurenent of its plasm
35concentrations at ®@riQusstinme points folQQw V¥ dosing. 18 male CD-1
m ce aged 7-9 weeks V\mged IV with a 9.3n]/Kg|dose of a 3.2ng/nL

sol uti on of Exanpl e La\H n St5%hydr oxyl propyl -NHcyg-odextrin /4. 4%

gl ucose/ 1mM pot assi um phosphat e (pl—teﬁre@}mtsﬂ/asrra sanpl es wer.e obtai ned at
10, 20, 30, 60, 120 and 240 m n post-dose, sanpling from3 animals at each

ti me point. ncentrations o anple la in_plasnma, were determ ned by LG M5
gquanti fi Cati (():%FO'HBQI"W aﬁ%‘f@,ng g%ﬁ%ﬁ'ﬂi ‘gédwﬁﬁreﬁi%'ﬁ%zorila'show that Exanple la

has a plasma half-life of approximately 2h in the nouse. Cdains: 1.A
conpoundg. of A esmpdumd@ctgrdingld-claim 3, wherein Z is H.

5. A compound according to any one of claims 1 to 4, wherein 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.

6. A compound according to any one of claims 1 to 5, wherein the compound is of
formula (Il1):



HO'' OHN HN 0 "NH --N O (I'l) Ritogether with the carbon to which it is
attached Ipha nitrogen and al pha- carbonyl rep

acid resi ue 0|I&%%‘gether with the carbon to which it |SE)§?tac§1l(ﬂB g1the

al pha-nitrogen and al pha- carbonyl represents an amno acid residue;
Xrepresents a bond or an am no acid rég%due R3represents H or Cl.6 al kyl;
Rarepresents H, Cl1.6 alkyl, -RA-L-Arl, or R3 together with R4 and the
nitrogen to which they are attached forma 5 or 6 menbered het er ocycli c
group optionally IﬂClM@Vh%%- further. heteroatom selected fromN, 0O or S,
wherein said heterocyc rgroup I 9 bstituted by YArl; RArepresents a
bond, -00_9 al kwy ary al Kyl Cs_ii heteroaryl, -Cl.6

het er oal kyl C5- 11hetg oaryl -00 beI kyl C3- 6CYCl Cal kYl , -Cl1-9

het eroal kyl Cs_ii heter cy61|cN6r +00.6 al kyl Cs_ii heterocycle; represents a
straight or branq@gg - 1% hai n wherein optionally one or nore
carbons are repl acedey h ter atom i ndependently selected fromN, 0 or S,
wherein said chain is o :Elly substituted by one or nore, oxo or nitro

groups -45 - with the provijso that a heteroatomis not bonded directly to
the N of the group - NR3R4

gresents a straight or branched CO-15 al kyl
chain wherein optionally

nore carbons are replaced by a heteroatom

i ndependent |y selectedO : 0 or mhereln said chain is optionally
substituted by one or 1 or 0X0 Oor nitro groups;
Arlrepresents phéh uted” y NC2 groups or one to five
such as 2, 3, 4 alogen gr orHo or {two Cl1_3 hal oal kyl groups,

attached and the aIth r gp alpha- carbon represents an am no

or aconblnatlonthe®eo H R tog@t W|tht arbon to which it is
t
acid residue: represen Cﬂ 6 @. ne acnd residue; represents 0
or 1; and the fragnent }g S{O}
P

()

wherein Z, R', R?, p, YAr' and p are as defined above for compounds of formula (11).

7. A compound according to any one of claims 1 to 6 wherein Y is Ca.
8. A compound according to any one of claims 1 to 6 wherein Y is -CH,-.
9. A compound according to any one of claims 1 to 6, wherein Y is C.42 alkyl chain

wherein optionally one or more carbons (for example 1, 2 or 3) are replaced by a heteroatom
independently selected from N, O or S, wherein said chain is optionally substituted by one or
more (for example 1 or 2), oxo or nitro groups.

10. A compound according to claim 8, wherein Y is ~CH,CH>NHC(O)-,
~CH,CH2CH,NHC(O)- or -CH,CH,NHCH,-,



represents: /NHS NHHS or or the E isoner of the latter, or a

phar maceutical ly acceptable salt thereof. 2. A conpound according to claim
1, wher ei WORRW/BPHdment : 3. A conpound accordi ng t oPEN&GHET0/P18
wherein Zis Hor ala. 4. A conpound according to claim3, wherein Zis H
5. A conpound according to any one of4’7clains 1 to 4, wherein Arl represents
phenyl substituted by one or two NO2 groups or one to five such as 2, 3, or
4 hal ogen groups, or a conbination thereof. 6. A conpound according to any
one of clai mé cbnpoury acehesiing ta anheneefspimito Swigreindheeanzpound isyof - 46 -
wher ei n gmudlgv)R2, p, YArl and p are as defined above for conmpounds of
formula (11). 7. A conpound according to any one of claims 1 to 6 wherein
Y is Co. 8. A conpourkh‘acwordi ng te=any one of clains 1 to 6 wherein Y is
-CH2-. 9. A conpound acegr di tQ apy one of clains 1 to 6, wherein Y is
C2..12 al kyl ché&Pn eré?n\ﬁﬁﬁg na one or nore carbons (for exanmple 1, 2
or 3) are replaced By gt kéﬁﬁg*ﬁﬂ1independently selected fromN, 0 or S,
wherein said chain is pptionally 8Substituted by one or nore (for exanple 1
or 2), 0xo or nitﬁfngrgggf{ A conpound according to claim@8, wherein Y
2
.

is - CHRCH2NHC(0) -, - DCERNHC(0) - of - CH2CHRNFI Ol -12-. - 47 -
Hg”l*o
Ox /‘%‘:»Vr*'“’ 0
: f
\r/ _ANH SWWWW“W\TJkN O
[ H
0PN o O H HN

AR L
J K
S S W’”N\\{/L\N (NRWLA;}
o ¢ 0 V)
wherein R', R% R®, p, Z, L and Ar' are defined above for compounds of formula (I).

12. A compound according to any one of claims 1 to 11, wherein Ar' is di-nitrophenyl or
di-halophenyl.

13. A compound according to claim 12, wherein Ar' is selected from 3,5-di-chlorophenyl,
3,4-di-chlorophenyl, 2,4-di-chlorophenyl, 3,5-di-fluorophenyl, 3,4-di-fluorophenyl or
2 4-di-flucrophenyl.

14. A compound according to claim 12, wherein Ar' is selected from 3,5-di-nitrophenyl,
3,4-di-nitrophenyl or 2,4-di-nitrophenyl.

15. A compound according to any one of claims 1 to 5 & 11 to 14, wherein L
represents Co.



11. A conpound according to any one of clains 1 to 5 wherein the conmpound is
of formula (1V): HOOHN HN O r O NNO NH (IV) wherein Rl, R2, R3, p, Z L
and Arl awe2du¥isped above for conpounds of formula (1) PCTAB20R/06$8oUNd
according to any one of claims 1 to 11, wherein Arl is di-nitrophenyl or
di - hal ophenyl. 13. A conpound accord‘i’ffhg to claim12, wherein Arl is

sel ected from 3, 5-di -chl orophenyl, 3, 4-di-chl orophenyl

2, 4-di - chl or ophenyl, 3,5-di- quorophenyI 3,4-di- quorophenyI or

2, 4-di - f 1&or o‘bh@h@ﬂund a&@”'ﬂ@@(ﬂ’fﬂ@ﬂﬁd“%@éﬁd‘? hgnd &1 &t wheein bsherein Arl s
sel ect edrebre3Bnts aStraightor bfzmrheN@ .o alky! chath whirdin optiv@alyl oreror dofle, duemad r ophenyl .

15. A Comg%%o,ﬂgﬁg/g@r%@a&% @yhoun B eled g[ﬁrornt@ Nafd §1 to 14, wherein L

represents according to any one of clains Ito 5
and 11 to 14, wherein L represents a straight or branched C1_9 al kyl chain
wherein opti dha¢mr§0lmdecwdin@toeqlaimd@mlmeiorhéS,aemiMﬁ(kybcﬁaw are replaced by a
het eroatom sel ected fromO, N and S. 17. A conpound according to claim 16,
wherein is i . di to any one
of clai rrvslrg 11 '?8 %&gg%&ﬁ@.ﬁ% Q%lng Cléﬁ‘a‘l—émcpgg ﬁpg@rgr%%n r&g{‘ccor ding to
any one of clains 1 to 5 and 11 to 14, wherein L represents -(CH2)1NH( CH2) ]
wher ei n 9.i s Apomprupdeccatdingtolahy bne of Gaims 11to 5 ag@ 11 & thmbhewirdl accordi ng to
claim 19 prisemted from - (CH2) 2NHCH2-, - (CH2) 3NHCH2-, - ( CH2) 4NHCH2- ,
(CHZ)SN , _ 7 nd - (CH2) 8NHCH2-. 21. A
corrpound NH é’%_'%%h%weﬁ:gah mt#‘F@o M_'r‘rg_%%rg 5 and 11 to 14, wherein L
represents a strai ght C1-15 al kyl chain wherein optionally one or two
carbons 20.e r&pbrapmedd bycading toesi@mt 10rselentde remd @) NHO € c{@&db)NHOMN, 0 or S,
wherein Jeen i@H I iu VICPREarfl NHEXI9,- gr oups.

22. A cosrrgg%nd aczct:]or(dr %Eg}iljtl%q% gr rﬁ%%“l)@—'éé g%ggg from - (él—l‘q?% 3

- (CH2) 3NH( CH2) 3NHCH2- and - (CH2) 7NHS02-. 23. A conpound accordr ng to any
one of cPkhi sampQying accaygiag i anyRBe phclaims 1395 apd 4 b imiMdieritlor di ng to any
one of cleprgsentd atstraight, CwhalkgichaiRivheepr optiendll onvebr tan catbens ai2Fepldceddypound

accor di ngpbfrAfn ﬂB@pe‘i\Benﬁﬂy%’el&te& fr%ﬁ’r r?‘b oﬁ’é‘%@rerh 4 LR 8SBinauy eu or val .
26. A CO%&F%%Q%CCM laim 1 sel ected from Deoxyactagardi ne B

(3, 5-di cfi Yyram °’f?09{8lé%§r boxani de; Act agar di ne

(3, 5-di chl orobenzyl am ne) nonocar boxam de; Deoxyact agardi ne B
1944- (4" 2ni trNﬁdﬂﬁlﬁwnﬂﬁb@ﬂdlﬁgidtﬁdlmmﬂmm(dﬂé)ammyact agardi ne B
1944- (4" - ZPEHQ}TI—?PNW pgrda 7}\lb HEeypocar boxam de; Deoxyactagardi ne B

[ 2, 4-dich ordbenzyl an nej oxam de; Deoxyact agar di ne B

[4-(3',5 -dichlor obenzyl )pr per azr ne] nonocar boxam de; Deoxyact agardi ne B
[4(2' - f] 2®r o-Atorbpayimd besrrging tornyena of ciaiins 1td tm2amibereimRilie:H. Deoxyact agar di ne
B [4(4' -nitrobenzyppi perazi ne] nonocarboxam de; Deoxyactagardi ne B

[ 4- bromohenzy) @%% %1)98’ r’r‘é}{%%%n?%f chr%QW@E% G h RE re%resents val or ile.

[ 443", 41-di chloro pi perazrne] nonocar boxam

25. A compound according to any one of claims 1 to 24, wherein R? represents leu or
val.

26. A compound according to claim 1 selected from:

Deoxyactagardine B (3,5-dichlorobenzylamine) monocarboxamide;
Actagardine (3,5-dichlorobenzylamine) monocarboxamide;
Deoxyactagardine B 19-[4-(4'-nitrophenyl)piperazine] monocarboxamide;
Deoxyactagardine B 19-[4-(4'-chlorophenyl)piperazine] monocarboxamide;
Deoxyactagardine B [2,4-dichlorobenzylamine] monocarboxamide;
Deoxyactagardine B [4-(3',5'-dichlorobenzyl)piperazine] monocarboxamide;
Deoxyactagardine B [4-(2'-fluoro-4'-bromobenzyl)-piperazine] monocarboxamide;
Deoxyactagardine B [4-(4"-nitrobenzyl)piperazine] monocarboxamide;
Deoxyactagardine B [4-bromobenzylamine] monocarboxamide;
Deoxyactagardine B [4-(3',4'-dichlorophenyl)piperazine] monocarboxamide;



- 49 - Deoxyactagardi ne B Deoxyactagardi ne B Deoxyact agardi ne B
Deoxyact agar di ne B Deoxyact agar di ne B Deoxyact agardi ne B nonocar boxam de;
V15F Act ayerdiosdi43 Deoxyact agar di ne B Deoxyact agar di ne PBTOR104W088ar di ne
B nonocar boxan de; Deoxyact agar di ne B Deoxyact agardi ne B Deoxyact agardi ne B
Deoxyact agar di ne B Deoxyact agar di ne B4®eoxyact agar di ne B Deoxyact agar di ne B
nonocar boxam de; Deoxyact agardi ne B Deoxyact agar di ne B Deoxyact agardi ne B
Deoxyact agar di ne B Deoxyact agardi ne B nonocar boxani de; Deoxyact agardi ne B
nmonocar bogexyretagartios B3¢ Acdieiderpeenaylaminok hppoxliamingbmoaog@eixgmideagar di ne B
nmonocar boxexyactagarding B.[7-48' 6 diEHSbbdr@laBipBP1-heptigmmel MoRstandxaaier di ng to any
one of chaj . angl 2 gl J > L i e 280 A
conmpound ac’gg?té?ér{gfntg% [?lgl‘i/éghdg%%&H%@M%thggBﬁrgltagméﬁnng@g?ﬂ)?rﬁ%%cor di ng
to cl ai mPePYreipaz|dine BT{4-elerrphrny)ristsazine] MORAGATPRYABY¥YS: onposi ti on accor di ng
to cl ai mPesxykdagardipe Bri2 #wfluorebanayleming) inoBbegrbyranitec cus aureus. - 50 - 30.
A conpoungogactag4rHiag B9 (A4S 05 MifBodehz4rhidd)Bid#).pipdtazikd]e treat ment of
met hi ci | Hoﬂoga%)é‘]h@jgce St aphyl ococcus aureus. 31. A nethod of treating a
pati ent cogl_prl sing atlm ni stering a_ therapeutically effective anount of a
conpoundVa¥ AergFdne (ho-diRfiogrenzyfemine merocera¥amisienr  conposition of clai m
27.  32. Deoxystthgaidioé Bt[3-6:5t-dighleroperizamiub)-propgardinemomcaibakamidd;, wherien the
: r ea{ MeNbeb§attagarting eqtet[;;i_(e’,tsy?iamailabyrwag.%%u@%eﬁztw mé’rsr;éca,ﬁomﬂ@d of
reating | : ¥e] i m . wherei n .t he a 0COCCUS aureus
et e DEpPRLL g BIETEEG Fofar e g D S bR B o ot or il
(11) by MeaesriReRideonpound of fornula (l1a): HO *OHN,
0- -"NH Deddyactafzdiiipe Bl(25-diohveshenzylariiié)og@tobaboxdntide;t he carbon to which it
is attacheskyasttlgdriifie 8!(BhatdRIdrsHRESNARE) AdRBAbSAIGONY! represents an am no
aci d respg& heth atgﬁgﬁgﬁ-rhl‘évr'ogh t%h%:e?r bon to which it is attached and the
al pha- ni rogen %ﬁa‘_ a it _ g}gpg%aél?ﬁxgm. "am no acid residue;
r epr esenP8oxyerpgardigs Baprichierohenzylaping) menocathaxamided (i.e. free) C-terminal;
- 51 - RbBtogettagarding Bi4-chierobarmdyamirie) mohoedibdxamide; at t ached and t he
;I pha- ni btéaagﬁaa%glmtg@bﬁﬂa:dac%rrmiwarﬁiﬁamﬁd earﬁoréym_i@év no acid residue:
repr eseBegxyaétagaraine % [éiﬁ’,21’,é—?ric%[gro%%n?e%lesuI{oﬁasrlni é&%exylamine]

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

Deoxyactagardine B [8-(3',5'-dichlorobenzylamino)-octylamine] monocarboxamide.

Deoxyactagardine B [3-(2'-aminomethyl-4'-(2" ,4"-dichlorophenyl)-furany!)propylamine]

monocarboxamide;

Deoxyactagardine B [3-(2'-aminomethyl-4'-(2"-nitro-4"-chlorophenyl)-furanyl)propylamine]

monocarboxamide;

Deoxyactagardine B [3-(2’-aminomethyl-4'-(2”,4"-dichlorophenyl)-furanyl)propylamine]

monocarboxamide; and

Deoxyactagardine B [3-(2'-aminomethyl-4’-(2”-nitro-4"-chlorophenyl)-furanyl)propylamine]

monocarboxamide.

27. A composition comprising a compound according to any one of claims 1 to 26 and a
pharmaceutically acceptable excipient.

28. A compound according to any one of claims 1 to 26 or a composition according to
claim 27 for use in treatment.

29. A compound or composition according to claim 28 for use in the treatment of
Staphylococcus aureus.
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30. A compound or composition according to claim 29, for the treatment of methicillin
resistance Staphylococcus aureus.

31. A method of treating a patient comprising administering a therapeutically effective
amount of a compound as defined in any one of claims 1 to 26 or composition of claim 27.
32. A method of treating a patient according to claim 31, wherien the treatment is for
infection by Staphylococcus aureus.

33. A method of treating a patient according to claim 32, wherein the Staphylococcus
aureus is methicillin resistant.

34. A process of preparing a compound of formuta (Il) by reacting a compound of formula

(la):

N 20 =
HN.
HO o X/%)
M 7w N
. _A_ 0
Z ng’ \I \} R®
S NH
!:‘i <:><|§
0
[#) :.ﬁ o
th %
W/%,ul/,NH SW‘N'// O
H
g :
AN N
0 /\\ HO . OQ}IY R2 s(oj,
% hig Rh. N /
O "»,( H /}/
Hhﬁ:”"“*ﬁ 0
U ,\\\ W!’N '\N/ W
H
0 (1a)

wherein:

R’ together with the carbon to which it is attached and the alpha-nitrogen and alpha-

carbonyl represents an amino acid residue;

R? together with the carbon to which it is attached and the alpha-nitrogen and alpha-
carbonyl represents an amino acid residue;

w represents —OH or an amino acid with an unreacted (i.e. free) C-terminal;
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R® together with the carbon to which it is attached and the alpha-nitrogen and alpha-
carbonyl represents an amino acid residue:
represents H, C4. alkyl, an amino acid residue;

o} represents 0 or 1; and the fragment
OW
_NH 8
represents:
O K O \
/NH S— /NH HS

or
or the E isomer of the latter,
with group NHR®R*,



