ANTI BI OTI C 107891, I TS FACTORS Al AND A2

PHARMACEUTI CALLY ACCEPTABLE SALTS AND COWVPCSI Tl ONS,
wND620THERECF. This application i s an interrat/usnesd002733

filing based on U.S. Application Serial No. [Attorney

Docket No. 892, 280-500], filed January 26, 2005, which

is a continuation-in-part of U S. Application Serial
ANBIBIQTDG5109891{i [EB8 FACGUQRS A2 ANDOAZ, WRHARMACEHTICALLY

conti iQn-in-nart ti
10% I :1;: &ﬁﬂ]an@ ﬁ%%db%o mﬁ%aﬁ@}%m‘
371 national filing of PCT/ EP2004/ 007658 filed on
Jul 12, 2004, which clains priorit i cation
o i ARyt 16 b 981 TReBEngbesNal PETTa iR baRey SR ..
Applmafaecbbbrexmmbl iNecor paradachdly mfadeancend.n tgwei go-5001,
entirety. The present invention concerns an anptibjotic

fll%bgﬁéﬁé‘éi’ofzﬁ criCal BREgRn, % Bi t?%\rﬁ‘fjr’?/u%l%h%% hatRgyrt of

U.s antagyiotd & i 8%t riwhi cRol.s a1¢£08p| 286¢0NPL184 NGTanuary 12,
Factors Al and A2, the pharmaceutical acceptable

200%,| tdiier d6f , aphaPRaeBYEF £aN - BrPBEFt i 9hs { her edPPAdgation

serideifio Use, 851 293 ANt fb@@&ebhabam&t ANOtheds ObjeeEnolis a §
t he present i nvention is a rocess for pr epari

371 anetbproeilc foAgw KA EFT/HEAREY QA a3k ngiled "bn guly 12,

2004\/1 C&Hpbﬁpenalﬁ@ prd 6891 #%%@aﬁbﬁhb%%hf hed @33016306 7,
M crobi spora sp. ATCC PTA-5024) or a variant or nutant

filether&pky maitht a.ZﬂOr?g t el labidqf t whl@fpr Gdifce hegispy  expressly
mc&%dﬁ%&d Gy I REAVALANG fhe @i bl ot G©f the invention

fromthe mycelium and/or fromthe fernentation broth,
i SOratprRsehle pw%ngu@@tﬁﬁe@ebySczﬁﬂoﬁﬁt@@ﬂ@Mpe sweghence of

mic A8k SEPRL %hﬁgl F ch% Safily a'&%n%%ma%@d‘ bé9£i181&9259]107891

is a novel “ant i al agent w th a peptid
whighrutsure cemm@ileixng dammhisomiche Eaet omns hyAlan@hdonlAﬁe the

pha%?a&&ptc‘ltéaﬁjemascceg\%@r € ganecé yp't@%reqp,r aCtpﬂa'r%a'c‘é%tical

compositions thereof and their use as an antibacterial agent.

Another object of the present invention is a process for
preparing antibiotic 107891 which includes culturing
Microbispora sp. 107891 (hereinafter identified as
Microbispora sp. ATCC PTA-5024) or a variant or mutant thereof
maintaining the ability to produce said antibiotic, recovering
the antibiotic of the invention from the mycelium and/or from
the fermentation broth, isolating the pure substance by
chromatographic means and separating Factors Al and AZ2.

Antibiotic 107891 is a novel antimicrobial agent with a
peptide structure containing lanthionine and methyllanthionine
as constituents. These are the +typical characteristics of
lantibiotics and, 1in particular, of the subgroup acting
primarily on cell wall biosynthesis.

Lantibiotics are peptides, which contain the thiocether
amino acid lanthionine as well as several other modified amino
acids (H.G. Sahl and G.Bierbaum, (1998) “Lantibiotics:

biosynthesis and biological activities of uniquely modified



| anti biotics and, in particular, of the subgroup
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amno acid lanthionine as well|l as several other

nodi fied amno acids (H G . Sahl and G Bi er baum

{98) £ ant L PLOALLGS: ¢+ ByOsS i s, -andalhol oghgal Microbiol.
pep actelgvitires O?P%ni%uelly mdﬁ%{e]:%e%ti des from. .lcro io
52: g¥ah?posi tThe bamederaty Anaf ReknowncroBigitibiotics  have

antaggna;clf%égiggl . ZEE@%&K' té(l&floﬁcgtgm@oln%nt ljl%@t ib(é%nhai‘(@ported as

acterial activity, alt gh sone have been
actieporn edi ffenent vehonmdichbilepent lpitargetsl- ofihealantibacterial

ets.. The antibacter] L b, ot.i can, be broad
tond5LEss T PASLaY) 40BN SR DA o
bassd r oft urhesir t ypeudthaasi bitgpecd atantipiealidy are typically

el ongat ed. anphi philj eptides, .whi %x e-% s
Lofufiiih ot RSBV LPLs e PTaR” oFBiirar Ve B A gt e are
comp®&:t Rasls ghwb@lar Hi(d., NMe®0l)ffe; Lanth.biBdsss:and C. Hill,

ructyure, .hi.osynt hesi s _and node of action".. FE
20fh i3 ob Lo B SRS St n PeoBRbthliga o8 mode of
actiepresentas i Necodbt yRevA Rant 2BiSeBi08) .wWiidrseas is the typical

act agardj ne ( rq% ci nd nersaci din helong to the :
reprSHR B Y Bt i 1 ot | Yrg%b a?sa.n lhoaﬁﬁ%i n-%qgﬁp‘ee%wd actagardine
(gar@Imeei i nahypendraidileiiot i sslomd eracttha thypdeB lantibiotic

nbr ane- boaund pepti dogl ycan, precursors, lipid I, e
SubGITFougHP T e (W BT 00 It 9 P AT Bt 1o (hgyf ibiotics
int@roducewi pht henbachembaknprbbiuher atde@t iploeQA88%n precursors

. Nisin-type lantibiotics primarily kilLl bacteria b
Lipid; FEabPLERARRBN EBF (19 (AT SR I LE Fefbi AnbhEHe L fects they
prod®i® z,irM thdosbabrekial W pderansration Sehnetsles. Misin-type

Gotz, G. Bierbaumand H .G . Sahl, %1998%:" ﬁg%ﬁ_of ,
lant it ot Weun@ P8Rt iddgl fedh pracii’sidt s Pvn PRETFOPMat Fohion of
the OEP/E@FA§§SHY¢nln{%n[braQ@ dem M Bramd, other Jbapén pi oli GB'ademann,

Mol. Mcrobiol. 30:317-27), whereas nersaC|d|n-t¥pe "
U. 1S&ReeBast cst priGeddy kP RifEH5aet epPdl fedi Bghls  (1998):
Rolé NBEbtiphg-beneeldep@ldoglycan precursors in the formation
of pores by nisin, epidermin and other lantibiotics”, Mol.
Microbiol. 30:317-27), whereas mersacidin-type lantibiotics
primary kill the bacterial cell by inhibiting the cell wall
biosynthesis (H. Brotz, G. Bierbaum, K. Leopocld, P.E. Reynolds
and H.G. Sahl, (1998): “The lantibiotic mersacidin inhibits
peptidoglycan synthesis by targeting 1lipid II”, Antimicrob
Agents Chemother. 42:154-60).

Two antibiotics produced by Microbispora corallina strain
NRRLL 30420, identified as antibiotic MF-BA-1768a; and MF-BA-
1768B,, respectively, are described in US 6,551,591 Bl. The
physico-chemical data reported in the above-identified patent
(e.g. mass spectroscopy data, molecular weight, content of
aminoacids) and comparison of the retention times in LC-MS
experimental analyses clearly show that the antibiotic 107891

complex as well as its components Factor Al and Factor A2 are



bi osynthesis (H Brotz, G. Bierbaum K . Leopold, P

.E . Reynolds and H.G . Sahl, (1998) : "The
wolagstosiu2ot i ¢ nersaci din i nhibits peptidogl ycaectT/us2005/002733

synthesis by targeting |i-@/g 11", Antimcrob Agents

Chenot her. 42:154-60). Two anti biotics produced by

henﬂ\ﬂ&JPbbﬁE%é‘e%Ofﬁéﬂﬁﬁctﬁ bR NRRLL 33420, ydephi fii7@8a, and
as antibiotic M-—-BA-1768 ai and M~ BA- 1768 bi ,

MF-BRespeetfivel y, are descrl bed in US 6,551,591 Bl. The
B;k{%'mﬁg?%B%%‘éa'ded?éﬁﬂeesooém?gtgﬂokh%nac%‘i%t'l%%mBtﬁl@@'owle,

mass spect r oscopy I"'ecul ar wei ght
n,, cBbnt edt, 0C2 amngoabi. dshnaildi conpar iBorf &3 TMhe Aot eAndonB are

rec%*é?%ﬁ&i NgheXp rlﬁ%ﬁ%é% 8Wah¥ Cg%arMyC§BBY5ﬁBP$ ATCC

conp X as we
553Z7Jrrp(®m>em996léact@hllﬂel aittcthmttmsAIBUail@éJcSITélnca@z and D are

ntitie i Sti ctfomant|b| t..cs n
profitth. G5 chr i SeEbEThaR R SRCE e i  {aTEAl %, and B,
respé&ttWé&ypS Bt 80 Tdse , PhdBts Clarel2 simokedl . in  dimethyl

iotics BU 4803TA are re overed
sul £l ey nBRE P TR Do oE ef&%éﬁ/?cgsﬁﬁsssP SSiiEo sy, Yo 035 2
for 99663 Whdee arlirﬁtbik@idtCiScBMB@B@l’C laggea@nd are absorbtion,

roducts of transformtion o bi ot U 4 03TA_, A
molergl gL wreégﬁéctl%quur%éfena? égé IEﬁrlo%l}I@fast% r SRQYr &2t they

arel nc!albfmbeyl sids@erdes Thei phyrsé€o- €hemi cantdatiatic 107891
reported in EP 0592 83£ A for_the above antibiotics
Comfejee’(j andpbl®  FRFERES AbsdPBiidn, nol ecul ar wei ght,

sTRANM | AporE@etivAtyoncl early show that they are
chem cal substances djstinct from antl bjotic 107891
cOMPFERLAFRCF s SPact Tt 8 A | WaRd 1.&P 12 +N AR environment

and FERVNFAEONGN crobisppya sn. 20689vvas itsel aAﬁérlLBan Type
t he ‘environnent and deposited on February 27, 20

Cultirp £rélafEiraan RS AHEU eU%Y?%%%?an%K?Cquanassas VA,
2011689308npver ai t y Bhkd, tMBNaseRS s¥B/n of the Budapest Treaty.

The strain was accorded accession number PTA-5024.

The production of antibiotic 107891 1is achieved by
cultivating a Microbispora sp. strain capable of producing it,
i.e. Microbispora sp. ATCC PTA-5024 or a :variant or mutant
thereof maintaining the ability to produce said antibiotic;.
isolating the resulting antibiotic from the whole culture
broth and/or from the separated mycelium and/or from the
filtered fermentation broth; and purifying the isolated
antibiotic by chromatographic means. In any case, 1t 1is
preferred to produce antibiotic 107891 under aerobic
conditions in an aqueous nutrient medium containing easy
assimilable sources of carbon, nitrogen, and inorganic salts.
Many of the nutrient media wusually employed in the
fermentation field can be used, however certain media are
preferred.

Preferred carbon sources are sucrose, fructose, glucose,

xylose, and the like. Preferred nitrogen sources are soybean



20110-2209 U.S. A, under the provision of the Budapest

Treaty. The strain was accorded accessi on nunber
wdIeo8®40 The production of antibiotic 107891pdEUS2005/002733

achi eved by cultivating a-38robi spora sp. strain

capabl e of producing it, i.e. Mcrobispora sp. ATCC

PTA- L a varlant nt of i i nin
mea%he g%%#??&’to %%%gucéggggghgntig?%%?ci§%?%€%€%’thgryptone'
aminesuldd ng hpticblozed f roemeime waodle ¢blet urll ke ot hAmong  the
. nd/or fr th arated cel] fromthe
o T h ot on CBro He aniCrErFoPhy (HL ©He culture
medisol attetrantdart® ottihe bycwdtramatygraaphilcl eneagesltd n caappble  of

. case, it j.s preferred.to produce antibioti 07891 .
vielfii& sodiirt CBREPEroHD M A aquabie n R BN miamge Lo
calciont ai ampgneasy astslaridd) e caaiooeasegf satboate, phosphate,

.. hitrogen nd jnorgani c salts. Many of the nutrient
nltlﬁaettﬁ’ag‘if%%aq??/ ]Ieﬁﬁ? in the fermentation field can

bep tisesh alope v ethec esttaiainmegiradacenpr edetfletotic 107891 is
Preferred carbon sources .are sucrose,, fructose,
PregiISd xyT oo L SARAERG PPk M8 derod® nFbRBgedlask, then
the SQAUIGAS Al € sSOylkeanmeal , ipeptidace Npat exdrmditoyeastor the
] Iizgd casein

extract, tryptone, aninoacids, , hydr d ,
prodiie § ikeot ABRBL EhELT hoRGANF Lt 48Pt 6 CWRLER 2758 The medium

used NESF POhat pdel-BullRa reuldar areth &, sdher esatBathemployed for
custaomary sol ubl e salts capabl e of, yielding sodjium
largsst a§§FH‘ﬁPt?FéﬁPSzi R4t cBhAFF, ‘?Féblr%s?aﬂq %i bifyy employed.
The aN¥PF4 N SRbALE Oy Canbopabeicsuliphabe, phasphategrown at
nitrate, and the |like ions._ Preferably, the strain _
tempRigftitt HigPaRYEBT otli’c C1EPE013 1 CprePEiedr £gmpRratures being
arodd mENtadt©nN tube or in a shake flask, then the
culture is used to inoculate %ar fermentors for the

prioviiERd ofh®f ferBeRBAL L &N/ qBBREPEPELCof 0dfBdt afosyction can
be ﬂgﬁiﬂggééwby bioassay on susceptible microorganisms and/or

by HPLC analyses. Maximum production of antibiotic 107891
generally occurs after circa 90 hours and before the 200 hours
of fermentation.

Antibiotic 107891 is produced by cultivating Microbispora
sp. ATCC PTA-5024 or a variant or mutant thereof capable of
producing antibiotic 107891, and it is found in the culture
broths and/or in the mycelium.

In this description and claims the term “antibiotic
107891”, unless otherwise specified, identifies the antibiotic
107891 complex comprising Factors Al and AZ2.

MORPHOLOGICAL CHARACTERISTICS OF Microbispora sp. ATCC PTA-
5024

Microbispora sp. ATCC PTA-5024 grows well on various
standard solid media. Microscopic dimensions were measured
using the culture grown on humic acid-Trace Salts Agar
(composition in g/l1: humic acid 0.5, FeSb4fﬂbO 0.001,
MnCl,*4H,0 0.001, ZnSO4*7H,0 0.001, NiSO4*6H,O0 0.001, MOPS 2,



used for the pre-culture can be the sane as that
enpl oyed for |arger fernentations, but other nedia can

wados@odoeoenpl oyed. The strain produci ng anti bipatn/gs2005/002733
107891 can be grown at tespesature between 17 C and 37

C, optimal tenperatures being around 28-30C. During
agatheder grakat i@hh ant i fl 9l GG A0¢8LAMRAUSHI @R 6AN B&hiamine
moni tored by bi oassay on susceptible m croorgani sns o
hydeeeir bt bye HPR Gnanal y sed ciNax Pripopeoadet i2o® @9/1, nicotinic
; @ant blipot i 0789 ; rall ¢ o af L ef 6l 90
acuﬁou?lsg an /é]f'or 26% gﬁgooohéurg@affﬁfer%ren(t)g!tl%g%r.l .25 g/,
cyappedlpd bamin 167891 may lpr el igpendqivad¢hg 25 mg/l, folic
- ' r - - [ r mut ant
et S R B et AT R hat oot T2 Tarho1, "and 1t
TIins ¥iownicd i aul hereul(Vgr endstiotmhs eeriposithon henmgrdl:i daxtrose
I is cri ption cl al he t “ant i bi gt
22, 1 Bl B S b NP s e SHERTT i g0, HEH s g 1-%) no
fragmé¢nbaoioe XE788heconptekiwonprs sbhgeFaetoraftet #&#nddays of

. oG, CAL ERI OF_M crobhispora sp,_
orofc AP OO Gt ST CRLSTL 03, CELMS OBl 3081 o Sor-rraco
Salwel Rgar vaafoes Stlandaysl sdl i thawshaioM etostdpic reveals a
inc%the cul ture grqwn on

co

ora iR ablas TR ARG Gart & Rt T-corpUst 10k FRCGAL PilRacially
braached 0. & r FaBOAtiy¢RT @n PO Imadp Cl L&MW H2G e &0dht and poorly
oraG00Y THR0 00RO 01200001, M52 oaat 20
longythn@thd Or ipdd r25 of/ bporalsCi are pabtrakenaf e sAb@tnHdorophores
1ac QLGB B80T 20 A LoD 8.5 e i DILLBY Brc  mas
aer gl dhgphag/. 1,sgodldsC sicd dg b0 88/ dndpyiondaxalile. Sporangium-
likgygégfgéogédgtggg ggé%lcﬁlar structures are not observed.
CULTURAL CHARACTERISTICS OF Microbispora sp. ATCC PTA-5024

Microbispora sp. ATCC PTA-5024 was grown for six days in
AF/MS liquid medium (see Example 1) at 28°C and 200 rpm, then
transferred (5% inoculum) to a new AF/MS liquid medium and
grown for further 6 days and finally inoculated (7% inoculum)
into 100 ml of V6 liquid medium (see Example 1). After 6 days
of growth at 28°C and 200 rpm, the mycelium was harvested by
centrifugation and washed three times by sterile saline
solution, then diluted to provide a suitable inoculum.
Aliquots of the suspension were streaked in a cross-hatched
manner onto various media recommended by Shirling and Gottlieb
(E.B. Shirling and D. Gottlieb, (1966) : “"Method for
Characterization of Streptomyces species”, Int. J. Syst.
Bacteriol. 16: 313-340), and media recommended by S.A. Waksman
(1961): “The Actinomycetes”, The Williams and Wilkins Co.,
Baltimore. Vol.2 :328-334).

The ability to use a variety of carbohydrates as a carbon



In liquid culture (V6 nedium conposition in g/1:
dextrose 22, neat extract 5, yeast extract 5, casein

woO 300608880 1.5) no fragnentation of the mycelipor/us2005/002733
observed after 6 days of -griswth at 28C. M croscopic
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and 200 rpm the %cel i um was har vest ed

Abl%JewrF@uﬁaf%ﬁ BhATRaERed Ot Ries itefed a5y tstiuated in sloppy

NitSaté nemsah Uhi orcddiennd | Wed t9e prg¥beedaraui @ ibed by
i noculum Aliquots of the suspension were streaked in

Wilhigpyssehat chled mahnkrWoht b20ar i olfs Credits Llegemendeferson,

E. MbBI' ZURER @Qoﬁmd CALhl58BatE B y. PN, ands® — Numerical
tlleb (196 ): “Method for Characterization of

Cla&*%b@@h%@s@pe‘été@@tomﬂ@esJandSyl’sQlaTB%ﬁ:t eeneka 16: J. Gen.

M i3 3 0)12 ndlf@ ipgi® ormended by S .A . Waksman
ie 19161 "The Act?norryc& es", The WIlianms and WI ki ns

Cyggowk@1|rnﬂq;onkﬂl 2appg@¢3@¢ﬁJ substrate and aerial

mycelium colour and pigment production for strain Microbispora
sp. ATCC PTA-5024 are recorded in Table I. Vegetative growth
is present on most of the media used, differently from the
aerial mycelium that 1is present only on some of them. No
evident - pigmentation is shown on any medium used.
Physiological characteristics of the strain are presented in
Table II. Growth and aerial mycelium production are present at
17°C but not at 43°C. Production of aerial mycelium on ISP2 is
present at pH higher than 6, while it is absent in presence of
1% NaCl.

The ability to use various carbohydrates for growth is

shown in Table III.
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TEST REACTION

Starch hydrolysis Positive

Casein hydrolysis Negative

Calcium malate digestion Negative

Litmus milk peptonization Negative

Litmus milk coagulation Negative

Gelatin liquefaction Negative to slightly
positive

Tyrosine reaction Negative

Nitrate reduction Positive

PH range of growth (14 days) |no growth at 4.2, good

at 5.5 to 8.8; not
tested out of this
range.
Aerial mycelium absent
at pH £ 6.5

NaCl % tolerance < 2; absence of aerial

mycelium at = 1.

sp.



thin | ayer chromatography (D. E. Mnnikin, V.Patel,

L. Al shamaony, and M. Goodfellow, (1977) : "Polar
wol 2o@/@oe0nposi tion in the classification of Necandhes02733
and rel ated bacteria”, Int418 . Syst. Bacterid.
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. Goodfellow and D.E . Mnnikin eds, Academ c Press,
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h B aphy respectively (L. T . Mller, (1982): "A
ATCéi %gﬁggg?rvati zation nethod for bacterial fatty acid
met hyl esters including hydroxy acids", J . din.

M crw&—%aﬁa,—ewgo) :
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di anmm no raGith@le T he|peptidog ycan. The predom nant

e N g AeRes are Mc—-9313 jvl'+'+ H-4+, M-9 (H 2)and
MK- |9 (HZ0 T °%fhe pollar |ipi'd’pattern|is characterized
by tlhe pXedemsee of phosphat ity et hano| am ne,

Glucose ++
Glycerol ++
No sugar -

+++ abundant; ++ good growth; + moderate growth; +/- scant

growth; - no growth; aerial mycelium always absent.

CHEMOTAXONOMICAL CHARACTERISTICS OF Microbispora sp. ATCC PTA-
5024

Microbispora sp. ATCC PTA-5024 was grown in GYM medium
(glucose 4g/l; yeast extract 4 g/l; malt extract 10 g/l) at
28°C on a rotary shaker and the mycelium harvested, washed
twice with sterile distilled water and subsequently freeze-
dried. Analyses of amino acids were carried out according to
the method of Staneck and Roberts, (J.L. Staneck and G.D.
Roberts, (1974): “Simplified approach to identification of

aerobic actinomycetes by thin-layer chromatography”, Appl.
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detected. M | SP sp. ATCC PTA-5024 1
Compagy N NG“Thé%Ear F?géségaﬁéﬁ&@ofofhe”ﬁ%af‘gm quifk related
bacte6iT,DNfit . | g8 A% nugdeodi 065, 20rneapaonding nte@la%%nones

of the entire r RNA, of straln M crobi spora s
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mena(cﬁlll\fﬁiriés ByMgi@r disiing Le&pvpdet bhasd R819 amdi a silver
S. Donadi o, (2003): "Diversity of Actinoplanes and

loaqeq ot PEFRIRIESoPEL SHAFLGRREH PhAFFAn doi lbiduid. Chromat.
5: 21\4931233367&1 Eqol1. 5k362pd3hdkedkt, | S(report ed kar SFQ bPid and

. This seguence was conpar ed with that of strain
men%lt#r&m%p@rﬁﬁlz%w Pifn & NRROTBTLEE | MR BATr£188e), ogganisms”

in: repesdeshi n WS Bo@sl, PR §hct$9§aims§%‘ﬁ@ﬁ1@Q§%s\N€f @Jozo SAB
al igned and differences were found at 31 out of 14

TechligmedSpoirei difs,l Tacdditht ithg Fepdisldeer and seq@iené@nnikin

eds di XEEGEREE BhreZs13% 0 iibh )t Won gt Ff@lt@%y hald Ndet®9s EBRBrs by
'97, 5% sequence i dentity usually bel ong to different
gas- lquld chromatography respectively (L.T. Miller, (1982):

“A single derivatization method for bacterial fatty acid
methyl esters including hydroxy acids”, J. Clin. Microbiol.1l6:
584-586; M.Sasser, (1990): “Identification of bacteria by gas
chromatography of cellular fatty acids”, USFCC News Letters
20:1-6). The presence of mycolic acids was checked by the
method of Minnikin et al.(D.E. Minnikin, L.Alshamaony, and M.
Goodfellow, (1975) : “Differentiation of Mycobacterium,
Nocardia and related taxa by thin layer chromatographic
analysis of whole organism methanolyzates”, .J.
Gen.Microbiol.88: 200-204).

Whole cell hydrolyzates of strain Microbispora sp. ATCC
PTA-5024 contain meso-diaminopimelic acid as the diammino acid
of the peptidoglycan. The predominant menaquinones are MK-
9(III, VIII-H;), MK-9(Hz)and MK-9(Hg). The polar lipid pattern
is characterized by the presence of phosphatidylethanolamine,

methylphosphatidylethanolamine, phosphatidyl-glycerol,



speci es (Stackebrandt, E . and Enbley, M.T . (2000)
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ASM Press, Washington DC, pp. 57- 75) Therefore a 2%

- f gﬁnﬁg
dlp%é%%ﬂﬁﬁ%q$$§§;§§§kggxgr ma néﬁg (200 ﬁgh%%ngb hatldyl_
inoCdrelaprioys Riekar yosed" . FEMBCRtylgbughsaRane 25: contalnlng
9-6.7 d b + AT .
pho%e&b%dzir”an%”ﬁkﬁ?% T hoE ke co P T Ra SRR a0 Lechevalier
et GMF{BAAl76R)clerealdidof,er Ent B r Brnsvel RBENTI NYPOF [SHRAVME Lier,
(19%&%%??%3?6§568ATCC€TA_ Obgf'cf‘ Zh?ﬁﬂlgﬁlkge‘eregdu%h%%phollpld

Y
S aSS|gne
com@dﬁtobdrs’p,oraald‘camrdy Styrserpt oEporlangBace%x%b@é@Use Tfe major

the follo enot.axonopj cal and nor holog
COMIREHCE bt S LRCE a%@ﬁs@ﬁ S8 B, Aot fohy o iso 1620,
n-1@c0 d iantbessel L7vwal | ; andmjlo- m@rmmyrlt-h@fptM&e%lnloll,c (10-Me-
VI11-H 4). and phospholipid type |V accgrdin g
17: Qechévsl |3§r gengl. KeQpranstegine(Byer Krepp BétBFll evel1985):

vratd MciRl - aeRche¥abig8hinoht974halySNens aX o @Mn&iycetes and
aer obi ¢ actinonycetes : phosphollpld conposi tion",

relg e heAragydensteol . 187 : SEBstyL  ¥Et{odsi d prof iBasterial

Syst@émég@l@@nsu N@Z@ppegﬁﬁedtTécﬁmﬂ\éal Kr gppeRst edpp . {1992d9. M.
genus Nocardi opsis" , in: The Prokariotes, Vol
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The ppattadlsegqgenvecobdtt ltéle161€r Rl\wlge@@(l%slﬁ@l\mpNA ir.d.e 1443

nucfé%%%des, corresponding to 95% of the entire rRNA, of
strain Microbispora sp. ATCC PTA-5024, was achieved following
published procedures (P.Mazza, P.Monciardini, L.Cavaletti,
M.Sosio and S.Donadio, (2003): “Diversity of Actinoplanes and
related genera isolated from an Italian soil”, Microbial Ecol.
5:362-372). It is reported in SEQ ID NO 1.

This sequence was compared with that of strain Microbispora
corallina NRRL 30420 (MF-BA-1768), as reported in US 6,551,591
Bl. The two sequences were aligned and differences were found
at 31 out of 1456 aligned positions, accounting for an overall
sequence divergence of 2.13%. Any two strains sharing less
than 97,5% sequence identity wusually belong to different
species (Stackebrandt, E. and Embley, M.T. (2000) "“Diversity
of Uncultered Microorganisms in the Environment”. In:
Nonculturable Microorganisms 1in the Environment, R.R. Colwell
and D.J. Grimes (eds). ASM, Press, Washington DC, pp. 57-75).
Therefore a 2% level of sequence divergence 1is quite high

(Rosselld-Mora, R., and Bmann, R. (2001). “The Species Concept



nucl eoti des, corresponding to 95% of the entire rRNA,
reported in SEQ ID NO.1, showing > 97 %identity to
wd.866nEMA sequences from descri bed M crobi sporect/us2005/002733
species. A s with other msneorgani sns, the
characteristics of strain producing antibiotic 107891
ar ' P vard-atd ony. npl rtifd ciakg_
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£o L 1 Ty i N AoETIOME G2 hedtd JMItP RN Caht F R R fleeristics:

- prYE8e iS¢ fuuul @l dpsiopanal 1y gbsdributied both damthe
nyceliumand in the filtered fraction of the

- M@ ppReAlatnsn Hr oS (el ha¥ beStied bRt hPhagphelipid type IV

acchFPaessed Locseparate theamyeal humbeaawhheer, c. De Brieve
supernatant of the fernentation broth and the nycelium

and nelf- Be ekechevedimiryh alMaters ni Sehepetaseyeny t8f aerobic
actlgﬁﬁ&@ew W%&pﬂ!ﬂ@anbsﬂpgggt;9189lgaetch@hpt Is§st . Ecol.

renoval of the spent nycelium This mycelium
5: 244T12€%) /ay then be processed separately or in pool

A th§ '%Pefp'%?@ c2CGHF ding todhe, prfeesggéﬁgte t  (R.M.
repoyte ereafter or the supernatant frac on. en
Kropiensvetadt - m $tPBRe: sol'Faiet mmnwauslocardippsentes in: The

ol S (OB et act P Ha Tt oSO b1 P S SBF Uoft AdyEer M-
Dwo el endy elda bgedi shdl Kati. ofcbdemdprbeddi;| dieed Yeirtkh Springer-—
Veri/\‘_i/at)e;r to a non-interfering concentration.

- absence of mycolic acids;

- formation of characteristic longitudinal pairs of spores on
the tips of short sporophores laterally branching from aerial -
hyphae. Non-motile spores.

- partial sequence of the 16 rRNA gene(l6S rDNA), i.e 1443
nucleotides, correSponding to 95% of the entire rRNA, reported
in SEQ ID NO.1l, showing > 97 % identity to 16S rDNA sequences
from described Microbispora species.

As with other microorganisms, the characteristics of strain
producing antibiotic 107891 are subject to variation. For
example, artificial variants and mutants of the strain can be
obtained by treatment with various known mutagens, such as
U.V. rays, and chemicals such as nitrous acid, N-methyl-N’-
nitro-N-nitrosoguanidine, and many others. All natural and
artificial variants and mutants of strain Microbispora sp.
ATCC PTA-5024 capable of producing antibiotic 107891 are

deemed equivalent to it for the purpose of this invention and



The term "water-m sci ble solvent” as used in this
application, is intended to have the neaning currently
wa@koensjom t he art of this termand refers to sedwest085/002733
that, at the conditions ofsouse, are mscible with

water in a reasonably w de concentration range.

Eﬁggﬂ! f. wat.e C S ol vents that can
e usegﬁllt% W% eit%ga él?)Jn@oJTq{ ﬁe cor?rpounds of the
i nvelﬁXTEhC'EI@N AMNEPUBIRE%TSQNeO@ AYTIBTRTIGI kahdPs
uch _a t han n ro loy p nyI
P8 MeBT s FRkdno PhouBen a8 tapllsi ¥, Pa8IEpL Pisey found  almost
equdmﬂynm$st31guté&:Bof%)Jkeﬁdnesmsuehlam aaetane ahd filtered
t.hyl t.hyl ket on ycI hers such as di oxane and
fraqetét%h%rtg{%r%;%me etfc hhel r products of parti al
Tethehbtvieegdkdonbzueh amagthbben@r@bﬁsebd prepylseparate the
ycol . and et hyl en | ycol monopet hyl ether, .l ower
nyodh i ExGBn 16 AP RBERPLROF malh deRbnd g TEiAtion broth and
the ofjesl den aegt ive acktralted hylishl fa oxdtkerandscible solvent
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caudd€ ihitke ralr« ce@NMbiNeki Ahdf dpe a@r oMY efet Slaéé?bverlng the
techni ques. A procedure for recovering the conpounds

antigtl Qe | nGeRf i oFN® r oMY EREI PRI t BKEHAFEY net&t | ¢if HTorH Scible
solVdifd Uy BXt Ecé?hb'v@ﬁ ofy antdthiatdici 780 lndyt Be diluted with
wat er -imm sci bl e organi ¢ sol vents, followed by
Wat%ﬁ%ﬁﬁrﬂtQﬁﬂTﬁP??Qﬁﬁ?#ﬂQ(ﬁﬁﬂﬁﬁﬂ?%ﬁ%%P%xtracts possi bl y
Thy adding a‘Waec“éﬂmﬂl%tdﬂ?ﬂeageQBlv@flﬁg i pd hi §sedse,in  this

the term"water-imiscible solvent" as _
application, 1is intended to have the meaning currently given

may

in the art of this term and refers to solvents that, at the
conditions of use, are miscible with water in a reasonably
wide concentration range. Examples of water-miscible organic

solvents that can be used in the extraction of the compounds

of the invention are: 1lower alkanols, e.g. (Ci-C3) alkanols
such as methanol, ethanol, and propanol; phenyl (C1-C3)
alkanols such as benzyl alcohol; lower ketones, e.g. (C3-Cy4)

ketones such as acetone and ethyl methyl ketone; cyclic ethers
such as dioxane and tetrahydrofuran; glycols and their
products of partial etherification such as ethylene glycol,
propylene glycol, and ethylene glycol monomethyl ether, lower
amides such as dimethylformamide and diethylformamide; acetic
acid dimethylsulfoxide and acetonitrile.

The recovery of the compound from the supernatant of the
fermentation broth of the producing microorganism is conducted

according to known per se techniques which include extraction



used in this application, is intended to have the

meani ng currently given in the art to said term and
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yl
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r ti r
or fpﬁaégﬁﬁﬁfiﬁeq%%ilon %%btﬁgtﬁ Q%%Egnproveg §easonably' wide
con@dmﬂﬁatngnthangebasuahabpgrﬁprlahe vateededndser by

P DBt M i A LT EOTRCE e Breract | ppy can be
usegohvenhe Axtdawwon of hehar tompbasdssefartdte dmvemt igm from
theigg£8¥§9ap¥on broth are:

alkanols of at least four carbon atoms which may be linear,
branched or cyclic such as n-butanol, l-pentanol, Z2-pentanol,
3-pentanol, 1-hexanol, 2-hexanol, 3-hexanol, 3,3-dimethyl-1-
butanol, 4-methyl-1l-pentanol, 3-methyl-1l-pentanol, 2,2-
dimethyl-3-pentanol, 2,4-dimethyl-3-pentanol, 4,4-dimethyl-
2-pentanol, 5-methyl-2-hexanol, l-heptanol, 2-heptanol, 5~
methyl-1-hexanol, 2-ethyl-1-hexanol, 2-methyl-3-hexanol, 1-
octanol, 2-octanol, cyclopentanol, 2-cyclopentylethanol, 3-
cyclopenthyl-1l-propanol, cyclohexanol, cycloheptanol,
cyclooctanol, 2,3-dimethyl-cyclohexanol, 4-ethylcyclohexanol,
cyclooctylmethanol, 6-methyl-5-hepten-2-o01, l1-nonanol, 2-
nonanol, l-decanol, 2-decanol, and 3-decancl; ketones of at
least five carbon atoms such as methylisopropylketone,
methylisobutylketone, methyl-n-amylketone, methylisoamylketone
and mixtures thereof.

As known in the art, product extraction from the filtered
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alkyl ethers, such as ethyl ether, propyl ether, and butyl
ether, and lower alkyl ketones such as acetone.

According to a preferred procedure for recovering antibiotic
107891, the filtered fermentation broth can be contacted with
an adsorption matrix followed by elution with a polar, water-
miscible solvent or a mixture thereof, concentration to an
oily residue under reduced pressure, and precipitation with a
precipitating agent of the type already mentioned above.

Examples of adsorption matrixes that can be conveniently
used in the recovery of the compounds of the invention, are
polystyrene or mixed polystyrene-divinylbenzene resins (e.qg.
M112 or S112, Dow Chemical Co.; Amberlite® XAD2 or XAD4, Rohm
& Haas; Diaion HP 20, Mitsubishi), acrylic resins (e.g. XAD7
or XAD8, Rohm & Haas), polyamides such as polycaprolactames,
nylons and cross-linked polyvinylpyrrolidones (e.g. Polyamide-
CC 6, Polyamide-SC 6, Polyamide-CC 6.6, Polyamide-CC 6AC and
Polyamide-SC 6AC, Macherey-Nagel & Co., Germany; PA 400,



CC 6 , Polyam de-SC 6 , Polyam de-CC 6.6, Polyan de-CC
6AC and Pol yam de- SC 6AC, Macherey-Nagel & Co.,
woG@esgmsnyzn PA 400, M Woel m AG Ger many) ; and t h@CT/US2005/002733

pol yvi nyl pirrolidone resi-w/BvPCL, (Al drich Chem e GrbH

& Co., KG Cermany) and controlled pore cross-linked
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arried out on e pool ed extracts fromthe broth
appmqalermw \ambuéromthe nycel i um For exanple, when

A?@% PO Uiy cégg aQteb'Pﬁfﬁ produst rpentiyinedsbnveAe”, as

"t er éd rment ation rot or supernatant is
used etovehéd Pgsabstponomrsh G iatsor pif ohnEesPRdafke trge the
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umrs e acted therefromwith a water-m scible
aboxse)l vent, followed by adsorption onto an absorption
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SO ption resins may be conbine optionally after
of checenttrnaucmu,c amndyt fen ¢éwr1th@d pnbce&se@h%spéol}ﬁﬁt @H¥Lracts

crof 204 BLb PR LBLF Lot sbHP 38 oflestha e,
whenf thiee portion of the antibiotic product contained in the
filtered fermentation broth or supernatant is recovered by
absorption on an absorption resin and the portion of the
antibiotic product contained in the mycelium is extracted
therefrom with a water-miscible solvent, followed by
adsorption onto an absorption resin, the eluted fractions from
each of the two sets of absorption resins may be combined,
optionally after concentration, and then further processed as
a unitary crop. Alternatively, when the two sets of absorption
resins utilized for the separate extraction stages are of the
same type and have the same functional characteristics, they
may be pooled together and the mixture may be submitted to a
unitary elution step, for instance, with a water-miscible
solvent or a mixture thereof with water.

In any case, whatever may be the procedure adopted for
recovering the crude antibiotic 107981, the successive
purification step is usually carried out oﬁ the mixture of the

crude materials resulting from the combination of the products
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chropatRgtaPhYy 1A retobePY2EY epPAAESPNCcPUEE alfSo Silica gel,

alutii®ratedh apb¥domaginld inar yi pheses sHCh s BikéCar reverse
gel, alumna, activated magnesium silicate an the |ike

phagh F@\F@F‘ééhﬁﬁﬁééhé’h%a%h%@?laﬁﬁ? & SiParibd sV ga various

fun@€lohaVi R MAEtQuS thbhet i oAl deniviatd Zatiit®nNSwat8d miscible
eluting with water m sci bl e sol vents, or aqueous

solygxk®ir ¥ oPANEPES- MistigIce Sl VRFEEBESEHRIR| Alvents of the

kindE&d4 00ese @aboyeye For i nstance, preparat|ve HPLC

chromat ogr aphy may be enployed RP-8 or RP-18 as
Fotrat | bhaF3 phasePEfRBAE2 AL XEur & chﬁﬁﬁmﬂt%%¥$%?Y may be

emp RN asu &l | -y sigm Rﬁhmacggves{aa%h%? phase and a
recovered fromthe purification step are poole

mixgeget periCeIMtehuiicsd GHodY Factbntipd etYpredted by

ﬁmp'$é@fv9ff%a%&%%h@tfﬁé6§bﬁﬁfngrgﬁtﬁﬁékbﬁglflcatlon step
nment 1 oned above and dried or lyophilised in single or

are| peratidy et earirst . | RonRENEasE cEha iyl u¥RCEBRAL ailigecipitated
by a%%!g%?LgaggF?is %eggyﬁgty%%fggﬁgﬁg QEyQ§ﬂ§rk1nd mentioned
above and dried or lyophlllsed in single or iterative rounds.
In the case the product contains residual amounts of ammonium
formate or other buffering salts, these may be removed by
absorption of the antibiotic 107891 on solid phase extraction
column, for instance a reverse phase resin column such as SPE
Superclean LCP18 Supelco (Bellefonte PA, USA) followed by
washing with distilled water and elution with an appropriate
aqueous solvent mixture, e.g., ethanol:water. The antibiotic
is then recovered by removing the elution solvents.
Accordingly, a purified antibiotic 107891 complex dried
preparation is obtained as a white powder.
As usual in this art, the production as well as the recovery
and purification steps may be monitored by a variety of
analytical procedures including inhibitory assay against
susceptible microorganisms and analytical control using the
HPLC or HPLC coupled with mass spectrometry.

A preferred analytical HPLC technique is performed on a



absorption of the antibiotic 107891 on solid phase
extraction colum, for instance a reverse phase resin

wae odogBoesaich as SPE Supercl ean LCP18 Supel co  PCT/US2005/002733
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Sheatneqa s offiet 0c Paridl ysi s was perforned under the
Aux féngé oW NG %%I’i@l tions:
Capillary heater 250°C;
Sample inlet voltage settings:
Polarity both positive and negative;
Ion spray voltage +/- 5 kV;
Capillary voltage +/- 19V;
Scan conditions: Maximum ion time200 ms;
Ion time 5 ms;
Full micro scan 3;
Segment: duration 30 min, scan events positive (150-2000 m/z)
and negative (150-2000 m/z).
In these analytical HPLC conditions the antibiotic 107891
Factors Al and A2 showed retention times of 13,2 min and 13,9

min, respectively. In the same HPLC system Ramoplanin A2

Factor (L.Gastaldo, R.Ciabatti, F.Assi, E.Restelli,
J.K.Kettenring, L.F.Zerilli, G.Romand, M.Denaro and
B.Cavalleri, (1992): ™“Isolation, structure determination and

biological activity of A-16686 Factors A’l, A’2 and A’'3
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b
graaleét e gtAQﬁf fﬂ&hCB%feggiaE§thﬁ§ antl%lotlc 187§9fd' flow

separate roma puri npl e of
rateonplex by neans of preparatlve HPLC. Factor A |l was

rom ﬁ]e pu:yﬁe%)éé{d{ antl é)(r)]tEla% 1 BV\?I.&/S(:E%T%B%D;J(C chrg:{\‘ﬂ{rgformate
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concentrated under vacuum. The residual solution was
lyophilised yielding pure Factor Al as a white powder.

Factor A2 was separated and purified by isocratic elution on
a Symmetry Prep. C1l8 column from a sample of purified
antibiotic 107891 complex dissolved in acetic acid:
acetonitrile: 100 mM ammonium formate buffer (pH 4) 50:120:80
(v/v) mixture. Isocratic elution was performed at a 7 ml flow
rate with a mixture 100 mM ammonium formate buffer pH 4:
acetonitrile in the proportion 82.5:17,5 (v/v). The eluted
fractions containing pure antibiotic 107891 Factor A2 were
pooled and concentrated under vacuum. The residual solution
was liophilized yielding pure Factor A2 as a white powder.

Since antibiotic 107891 and its Factors Al and A2, as
shown by acid/base titration in 2-methoxyethanol (MCS):H,0 12:3
(v/v), contains a basic function, they are capable of forming
salts with suitable acids according to conventional procedures
and they may exist also in the free base form.

Antibiotic 107891 and its Factors Al and A2, when
obtained in the free base form, may be converted with acids
into the corresponding salts, which include non-toxic
pharmaceutically acceptable salts. Suitable salts include

those salts formed by standard reaction with both organic and
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Stmptélrrﬁ:ati:vély,c, asesebi csalastlc:,amalleec, prepared in a
substantially anhydrous form through lyophilization; in this
case a salt of antibiotic 107891 or 1its Factor Al or 1its
Factor A2 with volatile acid is dissolved with a suitable
amount of non-volatile acid. The solution is then filtered
from any insolubles and is lyophilized in single or iterative
rounds.

A specific addition salt may be also obtained from a
solution of another salt form of antibiotic 107891 or its
Factor Al or its Factor A2 when the desired salt precipitates
upon addition of the appropriate anion.

The transformation of the non salts compound of the
invention into the corresponding addition salts, and the
reverse, i.e. transformation of an addition salt of a compound
of the invention into the non-salt form are within the
ordinary technical skill and are encompassed by the present

invention.



fumaric, palmtic, cholic, panoic, nucic, glutamc,
canphoric, glutaric, glycolic, phthalic, tartaric,
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simPft h&QPoURdy  separate administration of the active
compound in a way that the therapeutic effects of the first
administered one is not entirely disappeared when the
subsequent is administered.

The compounds of the invention, or its pharmaceutically
acceptable addition salts, can be formulated into forms
suitable for parenteral, oral or topical administration. For 1
v. administration in the treatment of any infection involving
a microorganism susceptible to the antibiotic, a parenteral
formulation is, for instance, in water with an appropriate
solubilising agent such as polypropylene glycol or
dimethylacetamide and a surface-active agent (e.qg.
polyoxyethylene sorbitan mono-oleate or polyethoxylated castor
0oil) or cyclodextrins or phospholipid based formulations in
sterile water for injection. An injectable formulation may be
also obtained with an appropriate cyclodextrin.

The antibiotic 107981 complex, its Factors Al and A2 and

a mixture of said Factors in any proportion may also be used
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antibiotic, a parenteral ,
blended into the feed. The way in which such feed premixes and
complete rations can Dbe prepared and administered are
described 1in reference Dbooks (such as "Applied Animal
Nutrition", W.H. Freedman and CO., S. Francisco, U.S.A., 1969
or "Livestock Feeds and Feeding"” 0 and B books, Corvallis,

Ore., U.S.A., 1977).

PHYSICO-CHEMICAL CHARACTERISTICS OF ANTIBIOTIC 107891

A) Mass spectrometry:

in MS experiments on a Thermofinnigan LCQ deca instrument
fitted with an electrospray source, using Thermofinnigan
calibration mix, antibiotic 107891 gives two doubly protonated
ions at m/z=1124 and at m/z 1116 corresponding to lowest
isotope composition of the complex Factors Al and A2,
respectively. The electrospray conditions were: Spray Voltage:
4.7 kV; Capillary temperature: 220°C; Capillary Voltage: 3 V;
Infusion mode 10 pl/min. Spectra were recorded from a 0.2
mg/ml solution in methanol/water 80/20 (v/v) with

trifluoracetic acid 0,1% and are reported in Fig.lA (full scan
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soeLASHALL VELY A, ILSIUES Qg TRl AL Il SO tncerna
stamd@miedhiente s iudleedigfhe wiy nathimeh-ddiclatf e2d3l ppm was

s and conplete rations can be prepared and
Coné&é%?ﬁ tered are described in reference books (such as
The "l/mpﬂMRe@pémtmtn Nt ehtibndEiw 1678 9Fr eednepoamed O \Figy. 4.
'H ~M r%?)%lc rum oé tl%loglc 107891 dissolved in methanol -
d4:H,0 (0.01N HCl) 40:10 (v/v) exhibits the following groups of

signals (in ppm) at 600 MHz using MeOH-d4 as internal standard
(3.31 ppm), [d=ppm, multiplicity; (attribution)]: 0.93 d
(CHs), 0.98 d (CHsz), 1.07 t (overlapped CHj3’s), 1.18 t
(overlapped CHi's), 1.26 S (CHy), 1.30 t {overlapped
CH3's), 1.62-1.74 m (CHp), 1.78 d (CHz), 1.80 d (CHj3),
2.03 m (CHy), 2.24 m (CH), 2.36 m (CHp), 2.72 - 3.8 m
(peptidic alpha CH’s), 3.8 - 5.2 m (peptidic alpha CH'’s),
5.53 - 6.08 s (CHz), 5.62 d (CH double bond), 6.42 m
(CH), 6.92 d (CH double bond), 7.0 - 7.55 m (aromatic CH’s),
7.62 - 10.4 d and m (aromatic and peptidic NH’s).

E) *C-NMR spectrum was recorded in the mixture methanol-d4:H,0
(pH 4.3 HC1)40:10 (v/v) at 40°C on a Bruker AMX 600
spectrometer using as internal standard the residual signal of
methanol-d4 at 49.15 ppm. The ®C-NMR spectrum bb decoupled of
antibiotic 107891 is reported in Fig.5.
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?&ﬁf%h@%??%ﬂwmagfrecoﬁﬁé |anﬁéS ure in
AntﬂBi@@m@l1@ﬂ89rﬁ£bmprbﬁ 3 HC) 40:10 (v/v) at 40C on a
O el C0 REA TR SO ® 8! Compote  sciic
hydrolysis (HC1 6N, 105°C, 24h) and amino acid components of
the antibiotic resistant to acid treatment were identified.
Acid labile amino acids are not detectable with this approach.
The hydrolysate was studied by HPLC-MS and GC-MS analysis,
after suitable derivatization, in comparison with a mixture of
standard amino acids similarly derivatized. For HPLC analysis
the hydrolyzed sample was treated with 6-aminoquinolyl-N-
hydroxysuccinimidyl carbamate (AccQ-Tag™ Fluor reagent kit),
for GC anlysis with a mixture of 3N HCl in anhydrous methanol
and trifluorocacetic anhydride.
The qualitative HPLC analysis was carried out on a liquid
chromatography system with simultaneous DAD and MS detection.
The HPLC method had the following conditions:

Column: AccQ-Tag™ (Waters C18 NovoPak 4um 3.9 x 150mm)
Column temperature: 37°C

Flow: 1 mL/min.

Phase A: Ammonium acetate 140mM pH 5 (acetic acid)
Phase B: Water:acetonitrile 60:40 (v/v)



standard the residual signal of nethanol-d4 at 3.31
ppm was consi dered. The 1H NWVR spectrum of anti biotic
wd.00088dooee reported in Fig. 4 . 1H NVR spect r upanu§2005/002733
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Carrier gas: helium

TH< -
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Injection mode: splitless

Injector temperature: 200°C

Transfer line temperature: 300°C

Temperature program: from 50°C to 100°C at 2.5°C/min (10
min), from 100°C to 250°C at 10°C/min (15 min), 15 min at
250°C

Injection volume: 1 pl

MS conditions were the following:

Spectrometr: Finnigan TSQ700

Ionisation mode: Electron impact

Voltage setting:

Filament current: 400 mA

Electron multiplier: 1400 V

Electron energy:70 eV

Positive ion mode

Scan condition:



hydrochloric acid. The solution was then back titrated
with a solution of 0.01 N potassium hydroxi de. The
wonesustdang titrati on curve showed one basic i eairagbéos/ 002733
function. AM NO ACI DS COWP@SI TI ON OF ANTI BI OTl C 1078
91 AND ITS FACTORS A | AND A2 A ) Determ nation of
Scaﬁaﬁédgéesbsﬁam mam noacids in Antibiotic 107891
' Antibiotic 107891 was subnmitted to conplete
Sca%c{rgrf‘ hy8FGlysis (HO 6N, 105C, 24h) and anino acid
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6- am noqui nol yl - Nh%/dr oxysucci ni m dyl car bamat e
tral(%@@%gwn?mﬂué pPéageRerrigine, fdhlabc g tesiagpartic

& By Xhyas 2ahy[L QUSa ABL nd
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C nethod had the fol I'ow ng conditions:
(deptvar Tagtiey evdt BPECONE) NoeoPakedmbos. $he kBomlex. The GC-

MS gﬂh%gglgeQHﬁgEﬁégfie§7ong59M’ lTﬂéfﬂéndiggﬁggn grace GC-MS

um acetate 140MM pH 5 (acetic aci
insyapeent agenbppedi WetBOP"ﬂ‘@ {vie¥Ebuti on Program W

det RSt EONLe2R4AM B CRRAELT 0051 XET EohhecEQLLow ng:

Column: Restek RTX-5MS, 15m x 0.25 mm ID x 0.25 um FT

Carrier gas: helium
Interface temperature: 250°C
Temperature program: 1.5 min at 50°C, from 50°C to 100°C

at 20°C/min, 1 min at 100 °C, from 100°C to 135°C at 20°C/min,
1 min at 135°C, from 135°C to 250° at 20°C/min, 1 min at 250°C
Injection volume: 1l
Injector: splitless mode, base temperature 50°C, transfer
temperature 280°C, transfer rate 14.5°C/min

MS conditions were the following:
Ionisation mode: Electron impact

Voltage setting:

Filament current: 149 pA
Electron multiplier: 200 Vv
Electron energy: 70 eV

Positive ion mode:
Scan condition:
Scan range: 33-500 amu
Scan time: 0.6 sec

In the hydrolysate of Factor Al of antibiotic 107891,



Spectroneter: Finnigan LCQ Deca equi pped with standard

el ectrospray source. Capillary tenperature: 250 Source
wo/'gdosage20 4. 70 KV Source current: 80 mA Capi |l | mryus2005/002733

vol tage: -15V The qual it atisme GC anal ysis was carried

out on a gas cronmatographer fitted wth Ms-E

T
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the Cphdiskher: SeAN thanges 1l 46w 65§ aminScancidsealbreecwith other
unidentified peaks: lanthionine, methyllanthionine, glycine,
proline, valine, aspartic acid (NMR studies indicate that this
is a transformation product of asparagine, which generates
aspartic acid by hydrolysis), phenylalanine and leucine.

B) Determination of b5-chlorotyptophan in antibiotic
107891 complex and in its Factor Al and Factor AZ.

Complete hydrolysis of purified 107891 complex and its
single Factors Al and A2 was performed according to the method
described by Simpson RJ, Neuberger MR, Liu TY, Y“Complete
Aminoacid Analysis of Proteins from a Single Hydrolysate”
Journal Biol. Chem (United States), April 10, 1976, 251 (7),
1936-40.

This hydrolysis procedure prevents degradation of amino
acids normally unstable during mineral acid digestion and thus
allows the determination of these amino acids, including
tryptophan, from a hydrolysate of a peptide. A standard sample
of 5-chloro-DL-tryptophan was purchased from Biosynt AG,
Staad, Switzerland and its structure was confirmed by NMR
analysis; DL-tryptophan was purchased from Merck KGaa,
Darmstadt, Germany.

Factor Al (1,5 mg) was suspended in 0,6 ml of 4N
methanesulfonic acid containing 0,2% (w/v) 3-(2-
aminoethyl) indole as catalyst for the  hydrolysis. The
hydrolysis was carried out at 115°C for 16 hours. The
hydrolysate was then neutralized with 5N NaOH and diluted with
an equal amount of distilled water. 100 pl of this solution

was analysed by LC-MS. The separation was performed on a
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hydr ol ysate of antibiotic 107891, the foll owi ng am no
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the [38EE006580 ot D500 orbllh ety o givREret Mo the
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tenperature 50C, transfer_ tepperature 280 nsf er
Specrta‘icé“eltf%dn?HeNBMéond?’??JoY%fger@atsheReoqqcmeﬁg under the

folldAWirsAt condiedensk! esamphe i NpAGt Vokhage sgisingl,) 60 psi;
Filament current; 149 mA Electron multiplier: 200 V

cap@]&qxoﬁe@ﬁgpgf OKF,eVsample inlet voltage polarity: both
positive and negative; ion spray voltage +/-4,5 KV; capillary

voltage +/-21 V; scan conditions: maximum ion time 50 ms; full
micro: scan 3.

Standards of tryptophan and 5-chlorotryptophan eluted at
retention times of 8.1 minutes and 11.5 minutes corresponding
to a M+H' at m/z 205 and 239, respectively. In the hydrolysate
of antibiotic 107891 Factor Al the presence of a peak at 11.5
minutes with m/z at 238,97 indicated the presence of 5-chloro-
tryptophan.

Standard tryptophan was detectable with the
chromatographic system used with a detection 1limit of 0,3
pg/ml. This wvalue 1is lower than the value which would have
been indicative of the presence of said aminocacid in the
tested antibiotic sample. No tryptophan was detected within
the above said limit in the chromatogram of the hydrolysate of
antibiotic 107891 Factor Al. Identical results were obtained
from LC-MS analysis of a hydrolysate of Factor A2 and of a
hydrolysate of a purified sample of antibiotic 107891 complex.

MASS SPECTROMETRY OF ANTIBIOTC 107891 FACTOR Al AND FACTOR A2

Antibiotic 107891 Factor Al gives a doubly protonated ion

at m/z=1124 and Factor A2 at m/z 1116 corresponding to the

lowest isotope composition in MS experiments on a



Positive ion node: Scan condition: Scan range: 33-500
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antibiotic 107891 conplex and in'its Factor
low Fa@sorl yiZion Cemsicétratiy dpoy sBs otopur$¢aed hippggoresolution
spe £X and its single Factors Al and A2 was

performed according to the nmethod descri bed by Sinpson
R]T,he\le@m¢*gemawsz Offj @rﬂt\i,bi'bcdr@pl%i@qﬂﬁﬁklba@hd Bagkysi 2 has

peo R oft hELIR, PP T 85519, e Mo bYSkL s Apyinds By resaa
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of gfgLadation O%aérﬁ‘o?" 2! 9% [}:ﬁsré‘ﬁadar}%/ Ugsﬂrﬁge‘%xﬁ‘é@ NBeight of

M neral aci’d digestion an
224@é1b¢®n06ﬂn calollelesle monobsATORsSs Masisudf ngm [M+2H]**  at
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resolution ESI-FTMS. Factor A2 is assigned a molecular weight
of 2230.71£0.06, calculated monoisotopic mass from [M+2H]m’ at
m/z 1116.36260 (accuracy 30 ppm), determined by high
resolution ESI-FTMS.

COMPARISON OF ANTIBIOTIC 107891 FACTOR Al AND FACTOR A2 WITH
ANTIBIOTICS MF-BA-1768a; AND MF-BA-1768R;

A) Microbispora corallina NNRL 30420 (MF-BA-1768), described
in US 6,551,591 Bl, was acquired from NNRL collection. In an
exploratory experiment, the M. corallina NNRL 30420 (MF-BA-
1768) strain has been fermented in Erlenmeyer flask in the
conditions described in US 6,551,591 Bl. The harvested broth
was extracted by dilution with methanol. After centrifugation
of the mycelium, the supernatant was loaded on a HP20
polystyrenic absorption resin, eluted with a methanol:water
70:30 mixture, which was reduced to small volume and was then
lyophilized.

In the chromatogram two peaks showed 1091 and 1108
[M+2H]?*signals, corresponding to the [M+2H]?" reported in US

6,551,581 Bl for MF-BA-1768(; and MF-BA-1768a;, respectively.



of 5-chloro-DL-tryptophan was purchased from Bi osynt
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Phase B was CH;CN.

These substances showed antibacterial activity against
staphylococci and enterococci as shown in Table IV. In LC-MS
experiments the two substances showed [M+2H]'" double
protonated ions signals corresponding to antibiotic MF-BA-
17681 and MF-BA-1768R1, as described in US patent 6,551,591
B1.

Table IV
MIC (ug/ml)

STRAIN MF-BA- | MF-BA- | 107891 | 107891 | 107891

1768al | 1768R1 Al A2 complex
1400 Staphylococcus aureus 0.13 0.5 0.13 0.13 0.13
cl.isol. Met r
568 FEnterococcus faecium 4 16 1 2 2
cl.isol.
569 Enterococcus faecium 4 8 1 2 2
cl.isol. Van A
559 Enterococcus faecalis 4 8 1 2 1
cl.isol.
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to a MtH + at mz 205 and 239, respectively. In the

hydr ol ysate of antibiotic 107891 Factor A |l the
wopn@ssoee of a peak at 11.5 minutes with m z acTa88008/602733

i ndi cated the presence of-3%t8chl oro tryptophan.

Standard tryptophan was detectable with the

560 Entepnegparus THiesaldbue i $41 ower [Bhan t h¢Ov&l ue Mhich [0.5

Chromat ogr aphi ¢ System ilsed Wty a det éction Tfmt of
cl.i3%Jul §2Rabe been indicatilve of the presénce of ai d

amnoacid 1n the tested antibiotic sanple.
t ryppophasntva@s dehediedns tdf nthiae a&h@Mﬁfl(Sﬁtkﬂldi MekstB were

the chromm ram of t he. hydrol ysate of anti biotic
the 16?’@915‘%&518 eaut ldegmd c%? %%%IF%SE\Er EeBBEAPHed ™ AGRle VI
beldd: M5 anal ysis of a hydrolysate of Factor A2 and of a

hydr ol ysat e of a_purified sanple of antibiotic, 10789
cohpf extCHESSa8pPEEPROVETRY e ANPPrBREFE 1@)17‘89]31@76&‘9@? MF-BA-

t t ctor, v a .
76881 50 pr o ahat 000 b B i ST dndl FACCARTE Y g ™
4.614185Commesponding (Watthe ;| shidsbrids dPGP&ISEOMEesiitdped with a
in M5 experl ments_on aThernof innigan L deca

Sympeis¥Y ufrent (3 flecPvi th 40 SMbCRFREHHEYN sGhPER, madnpgined in

an Iﬁﬁﬁﬂngt'Qﬂiga@‘%%mﬁgﬁgﬁ&¥bﬁ1xElEQ§o%]aﬁ£§o§ﬁﬁ%%rmed at 1
condi tions were: Spray Voltage: 4. V, Capillary

ml/mippétavurate2Both tagi |f|oérl3@wv@|gt ag@tlgt\qtp qlpfisiroprogram:
Tmém@'em%g 4 qd ”Ph§Q§CtBra “ﬁﬁei@cﬂﬁﬂeQ3Edﬂ"%>ﬁaQeang/"i‘lme 20

solution In acetonitril wat er 50: 50
ming¢ébpcPhese &)5%THme=d% Mepof?@d PhaFegBsA ehdl ITisemz8 min

Oio‘t\’hégé("éﬂ' %é&@ﬁ{q”&@ gl ﬁﬁ G{Wﬁsc@ﬂf@eg'h H 4.5:CHsCN

resol ution spectru in Fig ul'l scan w
95: % esoiAn)i oanspephaae) Bnwas (@BeﬁNscéﬂlehl gRLEesetiwipment was

couSPEFLI Yy, - hng%ﬁa‘igaﬂasic@ "igg}' b't‘%I c 'féa%tsor %%;elctrometer

and Fact or n determn by u |ng a
(Thahooness, APERNLgang MATfes$an Jose CA, USA). 100 nl/min of

the effluents from the column were diverted to the ESI
interface of the LCQ Mass Spectrometer. The MS analysis was
performed under the following conditions: sample inlet: sheat
gas flow (N;) 25 psi, aux gas flow 5 psi; capillary heater:
210°C; sample inlet voltage polarity both positive and
negative; ion spray voltage: +/- 4,75 KV; capillary voltage:
+/- 12 V; scan conditions: maximum ion time 50 ms; full micro:
scan 3.

Individual antibiotic Factors MF-BA-1768a; and MF-BA-
1768B; and antibiotics 107891 Factors Al and A2 were analyzed
individually and in mixture. The results are summarized in the

following Table V.

TABLE V
Ret. time (min) [M+2H]“
MF-BA-17688B; 12,86 1091
Antibiotic 107891 Al 16.3 1124
Antibiotic 107891 A2 16,81 1116
MF-BA-17680; 18,1 1108
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spectroneter fitted with an el ectrospray source. On

the basis of these data, Factor Al is assigned a
wonloeostoar wei ght of 2246.7110. 06, cal cul at ed PCT/US2005/002733

nonoi sotopi ¢ mass from [ MAHB 2+ at mz 1124. 36124

(accuracy 30 ppm , determ ned by high resol ution

ESI - FTMS. Factor A2 is assigned a nol ecul ar wei ght of

230 420 B ARSI S0 PR

(L. Gaghakdsol R.iCARUESICIFTVS. ACOVPARE SGAS1GFLJANT| Bl.@TIKettenring,

7891, FACTOR A | AND E A2 WTH A :
L F s Xt RARETRE- BACERSE S A 3T cFobraRaiaTl  (1992):
“Iselatal dn nas hNREt 30d 2Q@e t MEFmBAa 1768 anddesolibhedailn adsivity of
1,591 Bl, , acquired fro col.lecti.on. . In.an_. .
A_I%(azﬁ’sorg?SFﬁrgx\Sg?iﬁent‘% ?he al\ﬂdﬁn E%Ir [ i%lgmﬁ@%%peptlde
ant {idfotBles1,768). siridi nMhagzobeen.f erinenidd1Bn Erdsenakyeed with
11 (%ask in the conditions described in US 6,551,591 Bl.
r T HArVEST R BP ot H'as extracted by dilution with

met hanoNMRAEPECTREBCOPYUQEt ANTIBTOThE PTebiuFncTbe Al
super nat ant was | oaded onna HRZ2Qopohgstyrenic

abspnpiR bd@sia, ol ghedbibt hca 1mgBkandtactst enl 7@nd0 Factor
' i ch was .reduced to snall vglw and wa
t

A2 {’nﬁgtﬁulrrg’ﬁﬁ\igglefizé@. G0 (RSO Db adt d ‘ddal@t si%%veé on - a

Bruld®9l mand 1408 [ Mdd reimsi gnal SopopimEespondidiget 0 dlipression
[ MF2H] 2+ reported in US 6,&51, 581 Bl for M--BA-1768
seqygncemgd ff- BANAER , FEIPERTT velPeTher St bxt Fagpal  of

aceM&@si then <43 kad widgh pait kbisotbes 1467881 Factors A |

and A2 .and the mi xture was anal,g_zed, by LG M5. The ,
A) pedk® of ~HMRi bPRRG CIVEOBA- 37E8PbPt AR LA 178ster ALl 1S
repdbofipntipigti cs 107891 Factors Al and A2 were

found to have distinct retention tine and distinct |
[mmMRzpm%tlfqr&g%ngg’_clblotlc 107891 Factor Al, dissolved

in CD3CN:D,0 (1:1), exhibits the following groups of signals
(in ppm) at 600 MHz using CD3CN as internal standard (1.94

ppm), [d=ppm, multiplicity; (attribution)]: 0.84 d (CHs

1.13 d (CHs3), 1.15 t (overlapped CHs’s), 149 m (CH»
1.69 d (CHjs), 1.75 m (CHz), 2.11 m (CH), 2.26 m (CH
2.5 m (CHy), 2.68 — 3.8 m (peptidic CHg's), 3.8 -— 5.0 m
(peptidic CHy's), 5.45 - 6.17 s (CHz), 5.58 d (CH double
bond), 6.36 m (CH), 6.86 d (CH double bond), 7.0 - 7.45 m

(aromatic CH’s). The dimethyl sulfoxide signal 1s present at

)
0.89 d (CH3), 0.94 t (overlapped CHj3's), 1.1 d (CH3),

)

)

2.58 ppm and the formate signal is also present at 8.33 ppm as
impurities.
B) The !H NMR spectrum bb decoupled of antibiotic 107891
Factor A2 is reported in Fig.9.

'H NMR spectrum of antibiotic 107891 Factor A2, dissolved
in CDsCN:D,O (1:1), exhibits the following groups of signals
(in ppm) at 600 MHz wusing CD3:CN as internal standard (1.94

ppm), [6=ppm, multiplicity; (attribution)]: 0.84 d (CH3),



B) In a further experinment, a 30 1 thank fernentation
of M crobispora sp. strain NRRL 30420 (M~ BA-17 68 )

wovemepsivior med and the harvested broth was propesesmodi2733
foll owi ng the description-3fisUS 6,551,591 Bl. After
purification steps sequentially on HP20 pol ystyrenic

O.88|res@jn a{}%{agol yagi dg CG 6 O 3 rIm%l\/acgere gel)1.14 d

resin, i"ndi vi dual subst af’lces were obtai neoﬂ\?n pur e
(CHsh or mLB§ pmepachi)ive HRSCIorva m O (§dketi clebdide Cl&), 2.15

Pheno (Tor ce SA) a ( x12.22 gmm) C oo
c{;th{}rfnnepe’leﬁ} el a{ I’ owchsat g“Z? dHtlyzqr‘n nzz\?ﬁt h t%‘e8 (peptidic
CHp' B0, | 0\3i.8g -m4.t9 st ep(germgrdin CHBF0 midn 4(532%&1f14pha$e (CH2),

8 m 32% aof pha B) 6/o
5'598ha<§e gEH e H&l% % ﬁ (9 %%gha ; )F’haggé% vvé H double
bonof qr n¥ co aei d .A.205806 ( Watonat iwat@t’, s )Phasiee Bd\A/alstﬁtyBCl‘skulfoxide

ese substances s d anti bagt r| al . activity.agajnst
SLanlonts  BERaNC aRh At dagbcAnds i Tt s "By also
predezrdVatexpan mpat ast ieptnatsubst ances showed [ Mk2H] ++
daybl e protonated ions signals I pondi ng t
Rl | O R eER o gL P e A SR 4TSk 181 and Factor
A2 weser ke@dru@dUSnp&wtmﬁ{ﬁ&Je 500;08: D,0ahlle1) at 298 K on a
IVEx%fqri ng(g al conditions of the antim ob| il t est

Brukgd e SpeGHeRe et | F3ERIf 6tS t A& r%%ﬁaelad the

residhalialign¥1l JdrelewrohberiCeMa3anal yses p{amt he I SO| ated
antibiofics M--BA- 1768oci and I\/F BA- 1768 Dbi

C)  pertor néd R aSBjFrENTy Ui e 3P510APTtACe 3050 miActor Al is

shovﬁrpI mFiéj\ﬂmr sisv ﬂll“dp?r @p%trUﬁA)ofe%@ﬂ@ﬂot\!\ié h187891 Factor
(5 :m recol umm

Al, %}%ﬁ%m Hh %%Cabé%qoat 15é teﬁﬁ@?—?ﬂﬁﬁe)tgle ECdtlic¥r Nfa g T O uPS
of %@rgfn%rl@:-‘d ah lpphf M n fd owovat guwi thsime fl,cAW &g internal
multistep el ut| on program
standard (1.39 ppm), [0=ppm; (attribution)]: 13.6 - 23.03
(aliphatic CHiy’s), 25.69 - 77.9 (aliphatic CH;’'s and peptidic
CHy' s), 105 - 137.3 (aromatic and double bonds CH’s and
quaternary carbons), 165.6- 176.6 (peptidic carbonyls).
D) The !3C-NMR spectrum bb decoupled of antibiotic 107891
Factor A2 is shown in Fig.11.
13c-NMR spectrum of antibiotic 107891 Factor A2, dissolved
in CD3CN:D,0 (1:1), exhibits the following groups of signals

(in ppm) at 600 MHz using CDsCN as internal standard (1.39
ppm), [d=ppm; (attribution)]: 13.6 - 22.9 (aliphatic CH3's),
25.65 - 73 (aliphatic CH;'s and peptidic CHy's), 105 - 137.3
(aromatic and double bonds CH’s and quaternary carbons), 165.7-
176.1 (peptidic carbonyls).

UV AND I.R. SPECTRA OF ANTIBIOTIC 107891 FACTOR Al and
FACTOR AZ2.
A) The infrared spectrum of antibiotic 107891 Factor Al
recorded in KBr with a Bruker FT-IR spectophotometer model IFS
48, exhibits absorption maxima at (cm™): 3294; 3059; 2926;
1661; 1529; 1433; 1407; 1287; 1114; 1021. Infrared spectrum is



Time=0 mn (30% Phase B); Tinme=8 mn (30% Phase B);
Time=20 m n (45% Phase B); Tine=24 mn (90% Phase B);
w@nmeH30%2-28 i n (90% Phase B). Phase A was 25paiVus2005/002733
HCOONH 4 buffer pH 4 .5 : QdA€N 95:5 (v/v) and phase B
was CH3CN. The HPLC equi pnrent was coupled with a
Fi nn4' an '1 n trap Mass Spectroneter (Thernoquest,
rePR L gé)n MET, “San Jose CA, USA) . 100 mi/nin of the
B) effHaiemis. fspmthancofuantmbietﬂtver)ﬂealtGablnerESIl recorded

. interface . of trorrete The. M S
1N and 271§1°\;va§12 erféﬁ%@undj tHe foWF%W ng TondifSEH - Elmer
étaﬂ“fmtﬁatidrh@der smmﬁda;a%fl@mibhea; 2Bopshpuadergasat 226 and
w5 psi; illary heater Ielnlet

267 \}B‘i‘t Hg¥- pBP%?F Y1 pbt hr%%lfﬁ‘é/elrén%i%eég{m i on spray

C) VOIH&g€&infiaredl 73pk¥i raapi bkaranmb_t@gec +107E§-Q1VEactor A2
scan_conditions: maximumion tinme 50 ns; full mecr

ecidf 30 KA ¥ HaaR BRUKBFolTIE [Fa PGS OECBATEFES giodel IFS
48, a@@h&&@é AIESrpx 2ol aRkiiRaotd€s 8Pl Bacigyrsideb; 2928;

and A 2 were anal ){zed | nd| vi dual Ii/ and in mxture. The ,
166%iesul ¥ 7ar & 4SdimartPdd i A28Re foLibwi nfRiadredy spectrun  1is

repdARLE ¥ Frithe 19ane chromat ogr aphi ¢ system ranopl ani n
factor A2 (L. Gastaldo, R C abatti, F.Assi, E Restelli,
D) J The e¥t ePPPRgrWL. ©f zapfibiotes, ROMERG, FRCHERarE srForded

in B. GRM&laheni:n,61992)¢.2d sol atien, styehure Perkin-Elmer
determ nati on and bi oI ogi cal activity of A-16686

spe Rt quetem Lamkga h6; 3eyhyebtppbiiepshpepreds at 226 and

267 4] by Of | Csﬁaect‘lrum lind.r Moch@ll Q. F1l: 13.18) was
eluted with 00 mMnretention tine. NVR SPECTROSCOPY

OFOrAl\nhealmcs_m?sgl_le FREYERCA FhANBCRACTERAAZ epRIYeR above,
the SPEELILAiRG QRLLBLALLC rLfB131 FALIOL AskigRdaFaet ntibiotic

107891:
Rs H
CH3 o 0
Rg Ry
Re v
NH,
[
H H H H Ra H
” u N\H/l\u :?\uj\/N\[(\HLN\[(\”%T\ N
(o] (o] o [o] o]
Rj Rs
R2
Ya

wherein X is H or a halogen (F, Cl, Br, I), Yi, Y2, Y3, Y4, and
Ys may independently be S, S$-07, S=0, 0 -S=0, and 0=8=0, and

wherein R;, Rz, R3, R4, Rs, Rg, Ry, and Rg may independently be H,
OH, alkyl (branched or unbranched, substituted or
unsubstituted), or aryl (substituted or unsubstituted).

In an alternative embodiment, R;, Rz, R3, and Ry may be H or
OH. Therefore, the possible combinations of Rj, Rz, R3, and Ry

include the following.



A2 were recorded in the m xture CD3CNrD 20 (1:1) at

298 K on a Bruker AMX 600 spectroneter applying a
WwOoVRG0eHNS®UPPr essi on sequence. As internal standeerutiveso2733

resi dual signal of acetoniasnsl e-d3 at 1.94 ppm was

consi dered. A ) The 1H NWR spectrum of antibiotic

107891 Ractot—AHt+s regorte A Q g8 1§ NvVR
spectrun htHbiHot-6—107891 Factor —eai5selded in
CDaCNi D lo(1;1) — dxhibits the fo' ow-Ag—grabips df
signals(in?rﬁ} t 60& MHz lusind! CD3 _gcknfprnal
standard (1 94 ppry  [BEppm]| mil il pliclity: H

(attributiond: 0.184 dH CH ) 0089 d [(cHaH . 0.]94 t
(overl apped &H3's)|, 1.Hd (a43) H1.13d (@BB) .| 1.15
t (overl|lappe@HCH3'|s), @¥9 m|(CH2)H , 1.|69 d H CH3)| ,
1.75 m (|CH2)OH 2.11 m CH), [2. 260 (CH), 2.5b m (|CH2) ,
2.68 - 3.8 nblpeptlidic HCHb' s)), 3.8B - 5. 0 nmDHpept|idic
CHa's), 5.45% 6.17 s OEH2 )| , 5088 d |(CH dbubl e
bond), 6.36 im (CH), 6.6 d |(CH daubl e bond}i, 7.[0 -
7.45 m (faromafic QH sdpH The di nat hyl [sul T ki de [si gna
is present appZ. 58 ppmpand tlhe Topmate signal 15| al so
present @l 8og3 ppm asohnpurfitiey. B ThegIH NWR
spect runibb ggcoupli ed of antlolobHc T0789IpFactor A2
I's reporfted igr F1g. 9 gglH1 0 iotic
107891 Fcu,tub A2 —1di bb@Hveu T peaﬁuu 20 &)I‘i Ny

exhi bi t s—the—tottowng groups—of —signats—{rnmppn) at
600 MHz using CD3CN as internal standard (1.94 ppm,
Similplpm Byl ReplRei epd Batmwmmfd)rgq OH. 84Tmer(eciﬁr¢r)e, the

poss(%_iﬁs &r@:ﬁg@tl()&}%z%% % 6,1 ?CEQ(Q_&% d697]t (gHg)

followirkhs m (CH), 2.25 m(CH) 25 m(CH2 ) , 2.77 -

?1(pi2tLd;g gﬁp' S—§, ..%Eept eh—€ gﬁa Sr, 5.45
TH H H
OH H H H
H OH H H
H H OH H
H H H OH
OH OH H H
OH H OH H
OH H H OH
H OH OH H
H H OH OH
H OH H OH
OH OH OH H
OH OH H OH
OH H OH OH
H OH OH OH
OH OH OH OH

Moreover, on the basis of the physico chemical data
reported above, the following structure formula can be
assigned to antibiotic 107891 Factor Al, wherein X is Cl; Y,
Y>, Y3, Y4, and Ys are S; R; is H; Ry is OH; R3 is H; and R4, Rs,

R, Ry, and Rg are H, which is a preferred embodiment of the



5.59 d (CH doubl e bond), 6.34 m(CH), 6.84 d (CH

doubl e bond), 7.0 - 7.42 m (aromatic CH s). The
waolrovebsupbo sul f oxi de signal is present at 2.58 pEmusinds/002733

the formate signal is al sesesent at 8.32 ppm as

inpurities 13C- NWR spectra of antibiotic 107891

1nve D‘éﬁ%?qgi':agtcgrz%v@%a%{ﬁ%& gimﬁggc%éggig salts

thenqnﬁironeter using as internal standard the residual
S|gnal of ace 9 ppn1 C ) The 13C NMWR

m of antibio is shown in
Flg 18C NVRispect funiof lan |bﬂot C 107 91 Fanto
Al HN dISS ved ijh qD3CNi [ (X xhi s m e l

fol | oM ng~gyoupgs o 1r ﬁpn) at MHz “usi|ng

CD3CN as i nternal ] 39 ppm, [d= ppn1
(attribution)]: 13 23.03 (aI| patic CH3"s), 25.6
- 77.9 (allphatlc CHZ' s and pept| C}DZS) 105 -
137.3 (aromatic and bIe bonds CH s and quat er nar

D) Th

. 6- 13 (peptldlc carbonyl s) .
spect|ru pled of°aq1|b|o ic 10y891
CH;
ic 07%9? F ct |ssolv dfn jon] ool

its tihe fO||OM ng groups of 'signalsj(in
si ng CD3CN as i nternal stafdard (1.39
[d=ppm (attributiop)]: 1376 - 22.9 (aliphatic
CH3's), 25.65 - 73 (aliphatic CH2's and peptidic CHO,"
s), 105 - 137.3 (aromatic and doubl e bonds CH s and
q%ﬂﬁ%ﬂa%b(@ﬁ) ’th%65oa751s;-7o§ %h@iﬁl\l’(ﬁbéji@o chemlcal data
ar bonyl s Bl OTlI C 1078
repcgﬂltqzhm@pme; aﬁaeFAép@ﬁeomzngA )STRHECH WE S ar BArBpbet r gan  be

assﬂjné"H]ttEcp' 85&%19@8116@@9@ E%dtor A2, wherein X is Cl; Y.,
Y,, Y3, Y4, and ¥Ys; are S; Ry is OH; Ry, is OH; Rs is H; and Ry,

Rs, Rg¢, Ry, and Rg are H, which is a preferred embodiment of the

invention together with the pharmaceutically acceptable salts

%%#ﬁﬁﬁwﬁa“rw
0 f%# o et

IN VITRO BIOLOGICAL ACTIVITY OF ANTIBIOTIC 107891

thereof:

Iz
Iz

Antimicrobial activity of the antibiotic 107891 was

determined by the broth microdilution method according to the



recorded in KBr with a Bruker FT-IR spectophotoneter

nodel | FS 48, exhibits absorption maxima at (cm1l):
WE266/ps080p9; 2926; 1661; 1529; 1433; 1407; 128rcT/8920d5/002733

1021. Infrared spectrumiswaported in Fig. 12. B ) The

U.V . spectrumof antibiotic 107891 Factor A |

NatJF;S'l oF de%g)ﬁn@{&gnol P]lé-ltZO é?ﬁ@ (a‘i/ v) L%tol}a%org ts Stt\ﬁélda;ds

ner- Spectrop faibda exhi
recqmmnndknrom& ARBCIahd dmﬁhmﬂntLM7%A5)spectrun1|s

an ort ?rlagig;%&f]déac O%‘ gie%?g; %R:%%r V\/It%fcrallns from

Ameﬁrcui«er Tlﬂiel R:sp’eutepfmﬂdjmiteronmcdeﬂ“CCFS B e exigisiltts of the

cos G509 B TR0 TRt 1 @ ndaFed Shct rum s

ra{mtrimcbttib Fig784%. wBs) dikeolved 1rspmm)um>obbta1n a 1000
iotic 107891 Factor A2 record t ha

ha/gh: 550K VSONRERCY: pad nSEPRERTERELY: CHbt e 4 Weter to

obtéimbdarkﬁngEKmﬂmﬂﬁm{MDTﬁéombd&ES&Ee&ZﬁeaBdd&fﬁdﬁﬂadjusted

. Spectrumis reported _in F g. 15. On the basis of
Mue%#ﬁ?phy@+%%°%hen?€8 datgcﬁgﬁg ted SﬁoveSQﬁ@§zioc°001' M.

catd PHAOM 89 FAMUCAI I Or Blga ¢an Benasstenedety Todd Hewitt
antibiotic 107891: wherein X is Hor a halogen (F

brotgy | |(fHBY1 fopp Stymep¥mcogrys Y@Cnﬁm%pbnaemllswaéaéex +1%
haemir% O4f'orS gelgse§19 g%% =S 1 Rndi e rin%ﬁllgn’(y +1% C

may i ndependently b
Suppﬂ¢m¢n¥bréhﬁhedHor uiTbf Brerhasae - suE@FKP@@@dléMS broth for

LactsY iS ﬁg dle {'ogﬁyb SH?% Mitd%(ie%r ook OADC enrichment
i SR

unsu an alternative enbodi ment,
for RA. asncbgaﬂatrmey bEPMIIor16C4+Q. Méeiwhor efot h€. pdbs’icblne. Wilkins

tions of Rl, R, R%@ a%g 4 i ncl %h
Cha fTbWPRGTS: i | SR RS, Ry adif R hagoheTri @gucella
broﬂfh&fcﬁitﬁﬁﬁqlrﬁ@ecp@%iﬂﬂé e (€ o¥rbg rmaY | B Bfo;R‘BonfhacEErla .
and R %Iude 5 , ,

Inocula acterla were 10° CFU/ml. C.albicans inoculum was
1X10* CFU/ml. All the tests were performed in presence of 0.02%
of bovine serum albumin (BSA). Cultures were incubated at 35°C
in air except Clostridia and Propioniobacteria strains that
needed anaerobic atmosphere. After 18-24 hours visual readings
were performed and MICs determined. The MIC was defined as the
lower concentration of antibiotic at which there is no visible

growth.



fol |l owi ng. Moreover,

chem cal

data reported above,
wohovsrgdeao can be assigned to anti biotic 107891pEaakers/002733
A, wherein Xis d;
;s RRis OH R3is H;

on the basis of
the fo

Y1, -25/183 4 and

and R4, R5, R,

t he physico
Il ow ng structure

Ys are S; RLis H
R7, and R are H

, Wwhich is a preferred enbodi nent of thei nventi on

together with the pharmaceutically
t BARBBf VI: Aﬂ@t@méﬁapbyaloﬁCthl XsP

33555891

ysico

C%ﬁgﬁﬁ “bi§

chem cal dg g=&4 I UCT Ur' e
fornul a cal 28 Fact or
A2, wher ei b S Rl
is OH R and R 6
are H, wh 3
i nvention
accept abl e 3 Ol ACTIVITY
OF ANTI BI - the
anti biotic} it he<
m cr odi | ut t leNat i !
Committee : !
recommendag f W] strains
used were LEIHINaRH duesl A R oins—£%8m-Afreri can
Type Cul tu Sl 8. g rest§|t o] the
tests are | epo ted in TablMetd | _and [Tabl @ V1 |
Ant i bi ot i cf 16/ Bibrviamicsiis airgert2zin OVBCGEDAI objain a
1000 ng/ m | ¢izpfk sol ution, and subseguently dfluted in
wat er to obt | on. The negya uged were
cati on- adj J_s"eiw%’e‘f&lr cgi%ﬁ br ot h (C_AMTB) or
St aphyl oco*gj; bR B hrart-s———fmt- TeeTand L
nonocyt oge pa®, SRR PIEERE
St rept ococfi*? 1% haem ne
for Neissefi® § P 4o C
AS3 Pgm' jbwa!u Vam«A A
56 |Ent, foectum Van-3 3
560 |Ens. freeinm Van-A 1
BB [ Eni fopcium Van-A z
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Antibiotic 107891 shows a good antibacterial activity
against Gram-positive bacteria.

The MIC range against Staphylococcus spp., including
Methicillin Resistant (MRSA) and Glycopeptides Intermediate
(GISA) resistant strains, is = 0.13-4 pg/ml and against recent
clinical isolates of Enterococcus spp., including Vancomycin
Resistant (VRE), is 0.5-4 pg/ml. Against Streptococcus spp.
MICs are < 0.13 pg/ml.

Antibiotic 107891 is also active against anaerobic Gram-
positive strains; the MICs are < 0.13 pg/ml against Clostridia
and <0.004-4 pg/ml against Propionibacteria. Antimicrobial
activities were showed against L.monocytogenes (MIC 0.125

pug/ml) and Lactobacilli strains (MICs range <0.13-4 nug/ml).
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epidemiological aspects”, Journal of Antimicrobial

Chemotherapy 44:1-9). The Centers for Disease Control (CDC)
National ©Nosocomial Infection Surveillance System  (NNIS)
reported that methicillin resistance among S. aureus in US
hospitals increased from 2.4% in 1975 to 29% in 1991, with a
higher degree of resistance in intensive care units (L.
Archibald, L.Philips, D.Monnet, J.E.Jr Mc Gowan, F. Tenover,
R.Gaynes, (1997): “Antimicrobial resistance in isolates from
inpatients and outpatients in the United States: increasing
importance of the intensive care unit”, Clinic Infect. Dis.
24: 211-5). Nosocomial staphylococcal infections are
associated with considerable morbidity and mortality,
prolonging the duration of stay and increasing hospitalization
costs. The majority of MRSA strains are resistant to several

of the most commonly used antimicrobial agents, 1including
macrolides, aminoglycosides, and the B-lactams antibiotics in
current use, including the latest generation of

cephalosporins.
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C.difficile is the causative agent responsible for 25% of
cases of CDAD and for virtually all cases of pseudomembranous
colitis. Over the 1last years the occurrence of C.difficile

coinfection has occurred in patients with vancomycin resistant

enteroccoccal infection or <colonization (J.G. Bartlett,
(1992): “Antibiotic associated diarrhea’”, Clinic.Infect.Dis.
15: 573-581).

IN VITRO BIOLOGICAL ACTIVITY OF ANTIBIOTIC
107891 FACTORS Al AND A2
Table VIII reports the antimicrobial activities of the
individual Factors Al and A2 of antibiotic 107891. MICs were

determined by microbroth dilution method as above described.
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Anti biotic 107891 was adm ni stered once intravenously
or subcutaneously in different aqueous formnul ations.
wd b@ch8eef f ecti ve dose (ED50) and 95% confi deprCEUS2005/002733
limts were cal cul ated by-ahe Spear nman- Kar ber net hod
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| ethal infections_,in mce. ornul tion raln Qut e
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infected®. . 7S C2 . 1 7-2.7AVanA|v3.22.

9SC1 5 B.MRSA S C

3.%‘§eq§l1or\/a“f9§|b“%u‘%e‘g By. lﬂoﬁu%aEli‘E ’}“Ha?erlf@“&ally in

1mm1,l'_rﬁfd'ﬂiﬂlp%ﬂ63ﬂ5 mAce 1008 (vanimbVE@dokeYu(eatmeBet a group) a

dr oxy- pro clod trin Sl % of 5%
bact3F VAL ol BEOBENPIOTRO | FOMBE)E DVBGL AR vl YIOPRES  Of
metkf‘:LQQLllrh.rQ ﬁeé\dsﬂ@me@%t%ﬂ&b@cus 50%¢bphV) abE6u40BA3B17) or

H20O Strains ; |_ . MSSA: Staph, aureus Smith 819 _
a sgqqgag%g@ethlclllln susceptlble strain (Staph. aureus Smith

ATCC19636), or by inoculating in neutropenic mice a clinical
isolate of glycopeptide resistant enterococcus (Ent. faecalis
A533). The bacterial challenges (ca 10° cells/mouse) were given
suspended in 0.5 mL of 5% bacteriological mucin (Difco).
Untreated animals died within 24-72 h after infection.
Antibiotic treatment began within 10-15 min after challenge.
Antibiotic 107891 was administered once intravenously or
subcutaneously in different aqueous formulations. The 50%
effective dose (EDsg) and 95% confidence limits were calculated
by the Spearman-Kiarber method (D.J. Finney, (1952): “The
Spearman-Karber method”, in: Statistical methods in biological
assay. pp. 524-530, Charles Griffin & Co., Ltd., London) from
the percentage of animals surviving at day 7. Results are
reported in the following Table IX.

Antibiotic 107891 is not toxic up to the maximum tested
dose of 200 mg/kg.



1. MRSA: Staph, aureus 3817, clinical isolate III.
VanA: Ent . faecalis A533, clinical isolate, in
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applying a water suppression sequence. FIG 5
represents thel3C-NMR spectrumrecorded in the mxture
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spectrum represent mass spectra of antibiotic 107891
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represent mass spectra of antibiotic 107891 Factor A2
showi ng a doubly protonated ions [M2H 2+ at mz
1116.BFIG 8 repré&i®€ats t hes¢H NWVR spe€tZum of 3.5 - 5.1
antibiotic 107891 Factor Al recorded in the m xture
CD3CN:. D20 (1:1) at 298 K on a Bruker AMX 600
spectconet er appl yang a wat €v suppr ess3 on 2.8 - 4.9

sc 12.7 10.7 - 15.0

Formulations:
A: 10% (v/v) DMSO, 10% (w/v) Beta hydroxy-propyl cyclodextrin
(Sigma), 80% (v/v) of 5% (w/v)glucose in H;0
B: 10% (v/v) DMSO, 40% (v/v)PEG 400 in 0.1 M aqueous
CH3;COOH
C: 50% (v/v) PEG 400 in H,0O
Strains:
I. MSSA: Staph. aureus Smith 819 ATCC19636
II. MRSA: Staph. aureus 3817, clinical isolate
III. VanA: Ent. faecalis AbB33, clinical isolate, in

neutropenic mice

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1A (full scan low resolution spectrum) and 1B (zoom-scan
high resolution spectrum) represent mass spectra of antibiotic
107891 showing a doubly protonated ion at m/z 1124 and m/z
1116.



sequence. FIG 9 represents the 1H NWR spectrum of
antibiotic 107891 Factor A2 recorded in the m xture
wOoChisobbo220 (1:1) at 298 K on a Bruker AMX 600CT/US2005/002733
spectroneter applying a we/®r suppression seqguence.
FIG 10 represents the 13C NWR spectrum of antibiotic
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FIGcﬁébqaﬁﬁ§ ca&@ng”&%%%l%E%%%r%%éékfﬂﬁt'éhad %@t&&xmlscan
high resolutlon spectrum) represent mass spectra of antibiotic
107891 Factor A2 showing a doubly protonated ions [M+2H]?' at
m/z 11l6.

FIG.8 represents the 'H-NMR spectrum of antibiotic 107891
Factor Al recorded in the mixture CD3CN:D,0 (1:1) at 298 K on a
Bruker AMX 600 spectrometer applying a water suppression
sequence.

FIG.9 represents the 'H-NMR spectrum of antibiotic 107891
Factor A2 recorded in the mixture CDsCN:D,0 (1:1) at 298 K on a
Bruker AMX 600 spectrometer applying a water suppression
sequence.

FIG. 10 represents thel’C-NMR spectrum of antibiotic 107891
Factor Al recorded in the mixture CD3CN:D,0 (1:1) at 298 K on a
Bruker AMX 600 spectrometer.

FIG. 11 represents the'®C-NMR spectrum of antibiotic 107891
Factor A2 recorded in the mixture CD3CN:D,0 (1:1) at 298 K on a
Bruker AMX 600 spectrometer.

FIG. 12 represents the I.R. absorption spectrum of antibiotic
107891 Factor Al dispersed in KBr.

FIG. 13 represents the U.V. spectrum of antibiotic 107891
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~The extraction was perfornmed at roomtenperature und%r .
adjgstedi #§ for3 oRELRBUILO @(‘é%}]el%ai?lﬂlté?:na@t%%vé: tor 20 min.
The FERBBAL 3t AN fMBERQd wek eMge @Bl SRONE °%Y). ATGC FFRtARA shaker

operating at 200 rpm. After 4-6 days, 5% of this culture was

alcium

inoculated into a second series of flasks containing the same
fermentation medium. After 72 hours of incubation, 200 ml were
transferred into 4 1 bioreactor containing 3 1 of the same
vegetative medium.

The fermentation was carried out at 30°C, with 700 rpm
stirring and 0.5 vvm aeration. After 72 hours the culture
(1.5 1) was transferred into a 20 1 bioreactor containing 15 1
of the same vegetative medium. The fermentation was carried
out for 48 hours at 30°C, at 500 rpm stirring and at 0.5 vvm
aeration and then was transferred to the production tank.

The production of antibiotic 107891 was performed in a 300 1
fermenter containing 200 1 of the production medium M8
composed of (g/l): starch 20, glucose 10, yeast extract 2,
casein hydrolysed 4, meat extract 2 and calcium carbonate 3.
The medium was prepared in deionized water and the pH adjusted

to 7.2 before sterilization at 121°C for 25 min. After cooling



M crobi spora sp. ATCC PTA-5024 was inocul ated in 500
m Erl ennmeyer flasks containing 100 m of grow ng
wonsudiogm¢d ) consisting of g/1: glucose 10, maCT@S2003/002733
soybean oil 10, soybean nmals$ 8 , yeast extract 2 and
cal cium carbonate 4 . The nmedi um was prepared in
the d€ieqitiese@ Wakgs antbatlertidd zedtat a1k2ﬁ):tx120 M n7%) of pre-

W t ho justnment. The i at ks wer
cul P e R B e T T HB S B2t S tuldd: Beb FEhFring and
at ®tior rv‘ﬂg Talelﬂaé:a.ogﬂoﬂlﬂh?\ﬁt hheas qhseesrsm@ erheo‘l:ﬁasksar. The
were then used to inocul ate % bi or eact or
ferpemter iy RR4vesteded Y‘r%’al%é‘n %}E ﬁh%%ﬁm?%t%h%sed
?ﬁﬁﬁ@sﬁfbbﬁdtthEb&mﬂﬁé]antfﬁi&ﬂld290h@918wa% monltored by
fermentation at 30C, 700 rpmstirrin

HPLGeRSt | RFEVHOBS hY o eRa 1B6Cy urat ek ??‘5H§FEFP8d ‘f% Lhgg whole

culdubPl Op £3€H OF i EANtAENsAGel S ol uak UTe rsaMintagetald Wkt raction
nmedi um The fernentation was carried out for 96 hours

was a@ee@@m%@oa\z pRPSH | FRTRGT ARG D). WS Skt BF 1%, LahdoWashour -

%:ﬁ pposferred tg)thenRERPECT %ﬂn@%atﬂ?ﬁx method of
antl otl c production was obtained in a 300

Mictebimpora spntATGENBTROD0240f the pr oductlve medi um
(VB) copnsisting of ( ; X e 20, .yeast, extrac
CHlafoRibPaEt st R pTRAb0RTeAY, HREIhERASEY oo m
Erldatdydr 5f1ib&snedintaiwasigor ep@ar et iof dei gnosedgvvateehum (G1)
at pH adjusted to 7.5 with terilized at
con§bsBhgr o5 Fh Ot B S P ABed it e WP ERR 130 10,
soyBegh ﬁﬁau gyl yéé8t(7%<ta:ﬁdztt ke ahher reritcdtimocardsonate 4. The
carried out at

St t.
medigﬁ yagt PLERAJS dlglgeﬁgplﬁﬁ uy@%ﬁé'gvvh)%¥§$ﬁézeé at 120°C
X Zﬂﬂm£h0tWQtﬁ6ﬁ89%ﬁperyQEtménwaSmnﬁuimwéﬂl£We&PE@aa&s were

incBpStLaUgY, dezsr|Bed, JIhe el TEgLall o Es BGEVERhe i ring
til@nki ool Gridt89was observed. The flasks were then used to
inoculate (3 %) a 4 1 bioreactor containing 3 1 of seed medium
AF/MS, which is composed as described in Example 1. After 120
hours of fermentation at 30°C, 700 rpm stirring and 0.5 vvm
aeration, 1.5 1 of the culture was transferred to a 20 1
bioreactor containing 15 1 of the same vegetative medium. The
fermentation was carried out for 96 hours at 30°C, 600 rpm
stirring and 0.5 vvm aeration, and was then transferred to the
production tank.

The antibiotic production was obtained in a 300 1
fermenter containing 200 1 of the productive medium (V6)
consisting of (g/l): dextrose 20, yeast extract 5, meat
extract 5, hydrolysed casein 3, peptone 5 and NaCl 1.5. The
medium was prepared in deionised water at pH adjusted to 7.5
with NaOH, and was sterilized at 121°C for 20 min.

The fermenter was inoculated with 14 1 of seed culture
(7%) and the fermentation was carried out at 29°C, stirred at

180 rpm, aerated with 100 1 of standard air per minute (0.5



The fernmentation broth described in the Exanple 1 was
filtered by tangential filtration system (0.1 nmm pore

w6 bae/ogwpdr ane, Koch Carbo- Cor, Koch W/ nm ngt opcT/Us)5/002733
to obtain 170 1 of supernatsast and 30 1 of
concentrated nycelium Antibiotic 107891 conpl ex was

fo b Ny fi te i n e el i (
vvm) 2R TARRROLIE g (et BREOh R de DFRAIME (B, nenc
as peeperat Ly edencthbegr e§bec e axfmeditw toilprHPY@9 harvested after
ol.y, renic resin (4 1) . The resin was then
abo‘%ecloét}e%]eogfrsv\‘/ashed with 10 1 nmethanol :water 4:6 (v/v)
alEkamipliee B [Fdadwdye ofhidrtailbiotid MATBAL et hanol :
ter 9:1 (v/v) and the ith 10 1 nethanpl rhutanol:
Sr fegme: faﬁP@).b?ﬂEﬂp&?%ﬂr ‘?ﬁleomfrﬁgfei oﬁ’éampfe 1 was
filterda@i Byngramdédt D41 ¢ F1QE8AL iwer esgopemnt fAtledumo pore size
smal | volune _on a rotary evaparator and then were ,
memirasme P e, CHreParag: 3%%%#“%%0&4 HSAnre pREALD 170
1 ofBd8hdhatist disgobyed bR Bohubapehted hykeandmih@mtibiotic
extracted three tines sequentially with 800 m_water. .
1078He ePBRATE Fajerd Anas c%%&bn%?af@ﬂ didératédudedg and in the
mycdl@gsuUfe) to an oily residue, which was dissolved in
met hanol . Upon addition of petroleumether, 5 g of
(R) crTRR ahilbPbefc pPreplératicen s Wi e bynight at  room
temg¥efd Pid afd Ofhe (Blefbties 8€dbE H9BNO0HP2201 pofl yARRAAGL. resin
the retentate portion containing the nycelpl um was .
(4 ghlirrthd orresourvaind theR finarerad obtdheUus witys 10 1
met HARS] IR EXt nagt . (yIhi)S $0h ubh QoW dthan did uigdivaiby with
water (20 1 ) and was stirred one night at room
10t énpacathene Liiwatemi ai Hnl HPLZdVpol yaé'\GEr eni ¢hegsi with 1 10 1

metk)ancth. &N Was then g.qcqver Sq’/v‘f‘@SheﬂhéM th&ded eluted
nmet hanol :water 40:60 (v/v) and el uted batch-w se
fra@@uuyhtpgppyining antibiotic 107891 were concentrated to

small volume on a rotary evaporator and then were freeze-

dried, yielding 32 g of raw material. This raw material was
dissolved in n-butanol (1 1) and then extracted three times
sequentially with 800 ml water. The organic layer was

concentrated under reduced pressure to an oily residue, which
was dissolved in methanol. Upon addition of petroleum ether, 5
g of crude antibiotic preparation was obtained by
precipitation.

(B) After addition of 25 1 of methanol, the retentate portion
containing the mycelium was stirred for 1 hour and was
filtered to obtain 45 1 of mycelium extract. This solution
was then diluted with water (20 1) and was stirred one night
at room temperature with Diaion HP-20 polystyrenic resin (1
1). The resin was then recovered, washed with 2 1
methanol:water 40:60 (v/v) and eluted batch-wise sequentially
with 3 1 methanol:water 85:15 (v/v) and then with 2 1
methanol:water 90:10 (v/v). The eluted fractions were

monitored for the presence of antibiotic 107891 by agar



with 3 1 nethanol: water 85:15 (v/v) and then with 2 1
met hanol :water 90:10 (v/v). The eluted fractions were
wonmod/dsosxed for the presence of antibiotic 1073%2W/ux2005/002733
agardi ffusion assay on St-apibs/| ococcus aureus and by
anal ytical HPLC nethod as previously reported. The

dlff%l to%d gg@ﬁg' o2 %OAHI% | NG ANtd biaotrie@s104891 BAEr @nalytical

concentrated under reduced pressure and
HPLGNmes;HOrde@emewe@u%MeI@pr@t@dl grans of crude
ti a tegpat iy co f
nA | BGFES 1OTARL e TR Lk i chpRbxecspeoygrusnt were
pooltajnk ﬁﬂemeent:ahbentdesm bedden exedpted 2 F\’/%%Sfmltﬁjgt@tnd were

to and t roth [ I
freeﬁﬁ rra}'t 3’(%?]141%%028& g’%};@é%%ﬁ%@%o{tﬁl@ﬂ:&o? W 7)8 oL
: ﬂiaanpbé ngat m(:éﬁﬂaﬂ;is)ve V\aecetréry edf bantkbiptiéc 107891

overnight at roomte ture 1 of
r &}qﬁ gmrtvgﬁﬁleghn}) g \é!y} é%IQeS?n %? ?%e'ﬂ%@ltatlon
desd&oldactad. eMpigheanop (28 Hr&mg\ﬂ‘s addpH 608t bedr éhenbateh was

portion in the tange iltrat eU| ment. ab
flltﬁ}”e_td)bléor?taa‘lgl’?inﬁglagheglc]oaﬁﬁaeﬁ'ﬂt?rat éQ Er]ryélgl fUm ﬁ&e HWorane,
KoclSUSREPS-0BrYas Thld rgeehdpie 1 (hoar land,aet:heetwwed batch-wise

iltered with the m crof |Itra onZs efm
overnEghfuaftr &8 at ¥R Ter Of W& ut 2 éﬂuad)f?rfo BP0 resin
(MitERienel dREnilcdl wasnd here agsteth angks ttfwelab@y}elqm:tm@ss

was repeat ed sequentl a for tota

P& RN et Mahol ) e%E? a@@lgg?aBBthT2§efe)“tﬁ§Fg%c r%dtogd th  the

tand¥ity 460 £1 10f sde@nnes gl i gRehtat @boitd ner & )st tbnedlnlng the
atch-w se overnight _at roomtenperature with 3

CONTRR B P DPCPEEHR: TR Sr SHWRNSL Y hef Tof FEEF R, f8ﬁd1 hour

andm@%eﬁo%gg Wil ey Dhvaten thiR 2Qicestn1tusedibn extstant to a
the broth pernmeate according to the process.above

resydszti BeGEeNTRESpIS1ele eeF n2ReE twethet- | ﬁ\fjﬁllalonal methanol
25‘3*’1Ir 0;‘%99@9&50 LM Wht he RO hirfvaapebceekhangs Gepeated

sequentlally for a total of 5 cycles. The pooled methanol
extracts {about 125 1) were diluted with 160 1l of
demineralized water and were stirred batch-wise overnight at
room temperature with 3 1 of Diaion HP 20 resin. The resin was
then collected, and was poeled with the Diaion HP 20 resin
used to extract the broth permeate according to the process
above described. The pooled resin was washed 1into a
chromatographic column with 20 1 of water:methanol 6:4 (v/v).
The antibiotic 107891 was eluted with 23 1 of methanol : 50 mM
ammonium formate buffer pH 3.5 : n-butanol 9:1:1 (v/v). This
eluate was then concentrated under vacuum to a final volume of
3 1. The concentrated solution was then loaded at pH 4.5 on a
column of 2.5 1 of polyamide CC 6 0.1-0.3 mm (Macherey-Nagel)
conditioned with water:methanol 7:3 (v/v). The column was
washed with water:methanol 7:3 (v/v) and then with 25 mM
ammonium formate buffer pH 3.5 : methanol 7:3 (v/v). The

antibiotic was eluted with water:methanol 3:7 (v/v) and then



The antibiotic 107891 was eluted with 23 1 of nethanol
: 50 mM ammoni um formate buffer pH 3.5 : n-butanol

w®20bsdsdoyd v) . This eluate was then concent r at pcr/usmes/002733
vacuumto a final volune of318 1 . The concentrat ed
solution was then | oaded at pH 4.5 on a colum of 2.5

; f o PQlyam 0.1-0. - reys- :
Wlt%ogd?tﬁgégg]%ﬁfﬁg%giér%b%egﬁgg%ﬁwsgg%(3%%&. ih%jc%fE%nZB mi
ammaasuma gloathatiet howafer 'pHrefh8nolm@tBagielv)iranghehepatio 1:9

i th moni um, f or e bu [ S5q¢ h I
o8 SRR ) R B T b S EE e B e 1P M pooled
and : cetdamoraBed (vdey eaduthehws ehfin8l( votpmei tfurle.l. The pH

The elutio s .caonmpl eted wi_th 25 a niu or e .
of 1 EPHERAD S e T O ek R e By By F8' FhgSwitn 7
M aghtfles ¢gdtraixiideg and | bhehi ¢ h&0 78Xt wer ewpookedtanduged to
concentrat ed under, vacyumto a.final volume of 1 1 .
col it HiofPTRELROREERL r hheh SBIA A WSEBEGASH: Iy sater and
fredfeSdFiadt h 7y M rategi unehydr oxgde afd thenrithetic 107891
m xture was centrifuged to collect the precipitate.
Prefratsti d was suspended in water and freeze-dried,

YE: 16 $: Bk Hicatiodi of | endBHiprepzged i on.

Exanple 5 : Purification of antjbiotic 107891 Crude | ,

Caicicpi D P 17891103881y §3/,6 pPbpaP&gPasedestt i Begcrpbed in
E BIPEE Fas WaiPUWiidd asy e ARG UBYBEBESHN &N t h
Xac r omat og?gphy on 1100 eg%f ?eversg:;%)_hase C8 (r,(E)ga A?gr?g ¥oon
100 nm pafr t FEVBT8Pz@haEA %%re(Eéfl)ze‘}o“l PNt et Ehapize, 60A

porsOr Rent Techipl ogyntM-datEhamer 9abrddi: byTHEhAB18gy, Mid-
Bchi B-680 Medi um Pressure Chromat ogr aphé S\ﬁt em (%
ze

Glamewgdmbor BKbr i Bivs- &M k AG Birlahi | BSRP esigm  Pressure
Chr%@&fgpw E?g§t9§7 @Mieniaﬁgf%éﬂ%%h§%eéﬁﬁfﬁ' @k, rlawil

_ ector, 85 gl ass colum 70 mm The resin
Swipeer bardl ousAyippfAdi t ivdrifdd Bt1948 A noxedienbf pragerA : B-684

fra@pfﬁﬁ gb?igc ¥fy)Ba@§5W%§a%@eQxﬁhﬁkpdﬂﬁtX2@65‘ﬁﬂtnThe resin
wth 60 mn [l near
was previously conditioned with a mixture of phase A: phase B
8:2 (v/v) and was then eluted at 25 ml/min with 60 min linear
gradient from 20 % to 60 % of phase B in 60 min.

Phase A was acetonitrile: 20 mM ammonium formate buffer
(pH 6.6) 10: 90 (v/v); and phase B was acetonitrile: 20 mM
ammonium formate buffer (pH: 6.6) 90: 10 (v/v).

The fractions containing antibiotic 107891 were pooled,
concentrated under vacuum and lyophilized twice from water,
yielding 430 mg of purified antibiotic 107891.

Example 6: Purification of antibiotic 107891 by
preparative HPLC

Antibiotic 107891 was further purified by preparative

HPLC on a Hibar prepacked lichrosorb RP8 (7 :m particle size)
column RT 250-25 mm, Merck, by using a 25 minutes linear
gradient elution from 30% to 45% of Phase B, at 30 ml/min flow
rate. Phase A was 25 mM ammonium formate buffer pH 4.5

acetonitrile 95:5 (v/v) and Phase B was acetonitrile.



gradient from20 %to 60 % of phase B in 60 m n. Phase
A was acetonitrile: 20 nmM anmoni um formate buffer (pH

w®20p/080920 90 (v/v); and phase B was acet onitriper/ugdondd273s
ammoni um formate buffer (pks6.6) 90: 10 (v/v). The
fractions contai ning antibiotic 107891 were pooled

Cseé}ﬁéfé ede “g%gﬁ%fg?&@?%hyg in' gégﬂgw s O.;é)gmmg was

reld puri anti tic
disﬁmra:delﬁ l,E’UEdlfi$EaIi:Qndef BMB O f Ot ic 1878919bY5 (v/v) and

preparati ve HPLC Anti biotic 107891 was further
300puﬂjfMedebypppepasadivperwiﬂhxwm@m¢@b®php¢epaukedAntibiotic
RP8 artlcle Si nm RT 25%7 eluted

i chrosor I
107408 RO i o, s iR e Spes EEhE ot e o e
fra@ﬁiﬁm@ncﬁioﬁ136&&bma46@&abh9ba33uﬁb ator8aim img n dritdwiotic
107 EOES 8 25 e [l gt BAALEY BEAR. mne
resﬂﬁﬁiprlstds]ld(t%_o%h sa/mgy e ]O_,(fjoﬁ-h’]illﬁegdl Cfﬂcﬁt?SQ\ilatfdlgmthree times
exanpl e i ssolve 10
seafaR A s ki KLaLTIhgEsd (N VoL ab 486 Ol & o b eascag white

pow&%& chronatographlc run. Antibiotic 107891 was
plcally eluted in 15- 16 m nutes. The el uted
f AR 57 ofSePIFR HIRR AR p‘f’w‘i"&lf%ﬁ%“l%rﬁ%l Hrdgvidual

Fac@&?é bAPtd e 1Y 898 . aNE{15i HOLE efoPeish Wer e concent rat ed

under vacuum The residual solution was |yophilised
Fachonsat B tdnde A nesrservmiatey, apice| pbpgfiednygfoem the

R e L
a SazmdleAZyomem B8t i €7 10m8PaFaictloy ssAze) armp Amer e8x300  mm
Watéc'f"fpa I\Z_I;( %@@ f!%ggms r@wn&t@f ﬁgféﬁ; %&t}&?%)%m%rams

y prepara Ive L

A) Elaroe:prcml( arm ppamijfdleei sbye)a cAuminu8r300l mmear gradient
elution from 30% to 45% of Phase B, at 3.5 ml flow rate.
Phase A was 25 mM ammonium formate buffer pH 4.5
acetonitrile 95:5 (v/v) and Phase B was acetonitrile.
Purified antibiotic 107891 complex (15 mg) was dissolved 1in
350 pl of DMSO:formic acid 95:5 (v/v) and was processed per
chromatographic run. The Al and A2 Factors were typically
eluted in a 11-13 minutes time frame. The eluted fractions
were then analysed by HPLC under the analytical conditions
described above. The fractions of 14 chromatographic runs,
containing pure antibiotic 107891 Factor Al, were pooled and
were concentrated under vacuum. The residual solution was
lyophilized from water three times sequentially, yielding 15
mg of pure Factor Al as a white powder.

B) Factor A2 was purified by isocratic elution at 7 ml flow
rate with 100 mM ammonium formate buffer pH 4 : acetonitrile
82.5 : 17.5 (v/v). Purified antibiotic 107891 complex (5 mg)
was dissolved in 250 pl of acetic acid : acetonitrile : 100
mM ammonium formate buffer pH 4 50:120:80 (v/v) mixture and

was processed per chromatographic run. The Al and A2 Factors



Waters (MIdfold USA) using two different elution
prograns. A ) Factor Al was purified by a 25 m nutes

wo bave@soogr adi ent el ution from 30%to 45% of PheSEUBR0NS/002733
at 3.5 n flowrate. Phase1Aswas 25 nM anmoni um
formate buffer pH 4.5 : acetonitrile 95:5 (v/v) and

Fse e Aty ey, DU allidl OLigal07BR e

efloteidc Acadt96n5 (wéve ahuemasa@abye@§ednpeﬁﬁi&i under the

T d FactQrs ;
19TREY" TG e, e IS BB LS ops ot 20
chkamadogmaphnonsruese t kentanaliyged poy eHPla@tuldert itthe 107891
ti conditio 34 des ri bed above, The, fracti,ons
G CRE (iror 0r BBRF ST R, Earh AT R BhY & and P BEb racuuT.
The789&skdakor éblumﬁbﬁ pmméedlgwphﬂ&ﬂzadxnﬁwﬂnqznﬁﬂbm water

r, vaguum The res Lution | yophilized
VROl B PehPeebtF Rob L EqEeRR A . "IN APUBRGSES g of
pure Factor Al as a wite pomder. B ) Factor A2 was
purified by isocratic elution at 7 n1| flowrate with
100 mM amoni um formate buffer pH 4 : acetonitrile
82.5 : 17.5 (v/v). Purified antibiotic 107891 conpl ex
(5 nmg) was dissolved in 250 m of acetic acid :
acetonitrile : 100 nM ammonium formate buffer pH 4
50:120:80 (v/v) mxture and was processed per
chromat ographic run. The A | and A2 Factorswere
typically eluted in a 9-10 mnutes tine frame. The
eluted fractions were then anal ysed by HPLC under the
anal ytical conditions described above. The fractions
of 20 chromat ographi c runs, containing pure antibiotic
107891 Factor A2, were pool ed and were concentrated
under vacuum The residual solution was |yophilized
twice fromwater yielding 8 ng of pure Factor A2 as a
white powder.CLAIM5S 1 . A conpound of the fornula



wherein X is selected fromthe group consisting of H,
F, d, Br, and | ; wherein Y1, Y, Y3, Y4, and Y5 are
wo pebepsndent | y sel ected fromthe group consi stpagusioos02733
, SO, S=O 0 -S=0 and 8880 and wherein Rl, R2,
R3, R4, R5, R6, R7, and R8 are independently selected
cmég&mthe group consisting of H, OH alkyl, and aryl .
= The conmpound of claiml , wherein Xis O, Y1, Y2,
Y3L. Y4,A atshpéurd &5 thR ferfdlaand Rl, R3, R4, R5, R
i, and R8 are H. 3 . The conmpound of claim1l ,

whergin, X is T and Y5 are S, Rl is
OH, I's , %H and,R8 are H §{ 4
. T . N 1 NH
and R8 tard_H". : C ,mr
RlLis H, RR°is H, TJar i cShpound

claim4 , wherein - .
m4 , whereth RLis H, R2is
. The conmpound of claim4 ,
OH R_i%*OH, and R3 is OH 9 . The
4
H

d—L a_nd R3 is OH

c u of cla ,V\/nreHianisHO-L i soH

. . . . L o
oHF i dnd|R ¢ s "OH. N?ﬁﬂThe c nﬁ'Nou d _bf [cl ai ml
, wherein ¥+ is selected|fromthe groupcdnsi'sting of
S-0,|S= -S=0,_and O=$=0_and Y2, ’

Y3

wherein X is selected from the group consisting of H, F,
Cl, Br, and I;

"wherein Y;, Y2, Y3, Y4, and Ys are independently selected
from the group consisting of S, S-0°, S=0, 0-5=0, and 0=S=0;
and

wherein R;, Rz, Ri, R4, Rs, R, R7, and Rg are independently

selected from the group consisting of H, OH, alkyl, and aryl.

2. The compound of claim 1, wherein X is Cl, Y;, Yz, Ys,
Y,, and Y5 are S, R, is OH, and R;, R3, R4, Rs, R, Ry, and Rg are
H.

3. The compound of claim 1, wherein X is Cl1l, Y;, Y2, Y3,
Ya, and Ys are S, Ri is OH, R» is OH, and Rs, R4, Rs, Reg, R7, and

Rg are H.

4. The compound of claim 1, wherein R4, Rs, Rs, Ry, and
Rg are H.

5. The compound of claim 4, wherein R; is H, Ry is H,

and R; is H.



Y3, Y4, and Y5 are S . 12. The conpound of claim1l ,
wherein Y is selected fromthe group consisting of S-O
WO0,208769090 - S=0, and O=S=0, and Y1, Y3, Y4, anecYwsaiws/082733
. 13. The conpound of cl aiwmsl , wherein Y3 is sel ected
fromthe group consisting of SO, S=0O 0 -S=0, and
O=6-0 ahd Ybmpthndrdef aBlaYh are wherd#n Rhejsompound is g,
dog cl ai&hl , Wherein Y4 is selected fromthe group
andcoast¥ti'hy of S-O, S=O 0 -S=0, and O=S=0, and Y1,
Y2, Y3, and Y5 are S . 15. The conpound of claim1l ,
wherei NTNE icompeiuget ek fenMmm he, JhadRe§ONH, Stisngy OfR, is oH,
S:0, S:%), 0 -S=0, and O=S=0 and Y1, Y2, Y3, and Y4
and Re I Y6 A conpound of the formula 17 . A conpound
of the fornmula :18. Antibiotic 107891 conpl ex
codpri sthg EampounA lofand Hactor #eeheiNIRA WidE, R, is OH,
powder ving the follow ng characteristics : (A) Mss
andsgéc]ﬁ Tecorded froma 0.2 ng/nl solution in
met hanol :water 80/20 (v/v) with trifluoracetic acid
0. 3% onThe ThempblindnRifgadl 44@Q decankrst humgnt sf idd, ek, is H,
q ith ag1 el ectrospray source, using Thernof innigan
andcAt it dtion mix under the followi ng el ectrospray
conditions: spray voltage: 4.7 kV, capillary
t ebper aThie ecoRpBulid; oFaptlldiaf ya yolkhagein3¥, iBf 6$i, 0k, is H,
andﬁ?de 1 /mn, showi ng two doubl e protonated ions at
y 124 'and mz 1116, corresponding to the | owest
I sot ope conposition of Factor Al and A2, respectively;
(B 11 nfTiae edompechduptr etaiged ,i ivHdle M th a Brdkeicted from
tne FIrbRoSREGLARNAL ML er spdel S LS 38, exhibiLing s o and v,,

Y3, Y4, and Ys are S.

12. The compound of claim 1, wherein Y, is selected from
the group consisting of S-07, S=0, 0™-8=0, and 0=S=0, and Yy,

Y3, Y4, and Ys are S.

13. The compound of claim 1, wherein Y5 is selected from
the group consisting of S-07, S=0, 07-S$S=0, and 0=S=0, and Y,

Y,, Y4, and Ys are S.

14. The compound of claim 1, wherein Y, is selected from
the group consisting of 5-07, S=0, 07-S=0, and 0=S=0, and Yi,

Y2, Y3, and Ys5 are S.

15. The compound of claim 1, wherein Ys; is selected from
the group consisting of S-07, $=0, 0™-S=0, and 0=S=0, and Y;,

Y;, Y3, and Y, are 8.



absorption maxima at (cm1l): 3263; 2929; 1661; 1533;

1402; 1114; 1026; (C) U .V . spectrumperforned in
waoredob@smwbo H 20 80: 20 (v/v) with a Perkin-El merpct/us2005/002733

spectrophot onet er Lanbda 1&38 exhi biting two shoul ders

at 226 and 267 nm (D) 1H NWR spectrumrecorded at 600

n A e H2O (pH 4.3 HA) 40:10

v) at n%d@ on a%{gﬁier n%\fbgqgjoao spectronet er appl yi ng
\A@ter suppr essi on sequence u5| ng as internal

s angd ar “the res d | hanol  d4 at 3.1831

rrulolp C|ty (
(CH3) ,°™.07 t
CH3's), 1.26 s
1.62-1.74 m( 1. : 1.80d(CH3) :
m(CH2) , 2.24"m (CH), 2.36 m(CH2) , 2.72-3.8 m
(peptidic al pha 3.8-5.2 m(peptidic al pha

5062 d (Cl-l,doubloe bon

CHy

resi dual si gnal of net hanol - d4
at 49.15 ppm exhibiting the follow ng signals:

[d=ppm (attribution)]: 13.6-23.2 (aliphatic CH3's),
26 16-73 (aliphatic CH2 s and peptidic al pha CH s),

-13 (arorratl ou gf ds CH s and
quart eﬁ%ry I‘?:%rlﬂ)ons %% g&‘i (peptidic carbonyls)

%%%éﬁﬁ#ﬁdm(w

T e




(F) the acid hydrolysate in 6N HO, (105C, 24 h)

showi ng the presence of the follow ng am no acids,
w@bmoegsosed h ot her unidentified peaks, after  pCT/US2005/002733

derivatization with -7/18

6- am noqui nol yl - N- hydr oxysucci ni m dyl carbamate :

laj[']é.hi %E‘Pmlg@fé]yié%#@&ﬁ e x gécyrffﬁfheslrpé Obd P€or Al and
valine, aspartic acid (hydrolysis product of
Factepadradeee)g ,a pherise apewder haditeudieeiod9wime aci d
. in 4N met hanesul fonic acid containing 0.2%

Cha{%§§§4%§%%§éaninoethyl) i ndol e as catal yst (115C, 16h)

show ng(Ahe Naesespectoful-oddorded yiteophand . amig M) a

basi ¢ _ioni zabl e function b i d/ e

ti ora‘fifloonn plgr}frg?trr%%m\g/\nit%age.e%i& pot g‘é’?ﬂu?‘n"?%r oxide in

2- et hibxyed daniod {MEB)0 : FR @l 2a T{ermg £ oromt gami CQ adeca

nol ar, excess pf, 0. 01 hydrochloric acid._19) Factor A

LT o P e e he Lo S bt et i T

f ofhemhaf)i ehbgacted 1l Shrasi oA nia woddat ythe of ehbdwethdg on

at z 1124 corresponding to the |owest is typﬁﬁ. 11

cOMpTSTIT T Th FASS ShEeT T utR T2 of UetP 15 onf a’ 0%/ ng?pt+ -2y

sotetperatiracer o tc¢i | @pinel@ry 506 Bade! vV3viM ififusion mode

acetic acid 0.5%o0n a Thernofinni gan LCQ deca

i nQ riETRD £ | SRBULNG tHY ard ARk e Srkens yak 'z 1124
Theraof y hni gag, C&thé%sé%ﬁ@ X JndeL 1&%@%&@&

el ectrospray conditions: spray voltage: 4.7
capihpes yt iempef afagtor 25D and Aapi Fespgvolvabe: 8V,

A e e e .

| IETAIR Sestoppetinenet erodél t BiS w8 h exhibeeinospray

SOULEEy L COLK GRRONA NG LAYy . 3263; 2929; 1661; 1533; 1402;
1114; 1026;

(Cy U.V. spectrum performed in methanol:H,O0 80:20
(v/v) with a Perkin-Elmer spectrophotometer Lambda 16,
exhibiting two shoulders at 226 and 267 nm;

(D) 'H-NMR spectrum recorded at 600 MHz in the
mixture methanol-d4:H,O (pH 4.3 HCl) 40:10 (v/v)at 40°C on
a Bruker AMX 600 spectrometer applying a water
suppression sequence using as internal standard the
residual signal of methanol-d4 at 3.31 ppm, exhibiting
the following signals [d=ppm muliplicity;
(attribution)]:0,93 d (CHy), 0.98 d (CHs), 1.07 t
(overlapped CH3's), 1.18 t (overlapped CHi’s), 1.26 s
(CH3), 1.30 t (overlapped CH3's), 1.62-1.74 m (CHy), 1.78
d (CH3), 1.80 d (CH3), 2.03 m (CHy), 2.24 m (CH), 2.36 m
(CH;), 2.72-3.8 m (peptidic alpha CH’s), 3.8-5.2 m
(peptidic alpha CH’s), 5.53-6.08 s (CH;), 5.62 d (CH
double bond), 6.42 m (CH), 6.92 d (CH double bond), 7.0-
7.55 m (aromatic CH’s), 7.62-10.4 d and m (aromatic and

peptidic NH’s);



nol ecul ar wei ght of 2246. 710 .06, cal cul ated
nmonoi sotopi ¢ mass from [ M2H 2+ at nmlz 1124. 36124

wa@ amelos@dey 30 ppm) ; C ) when dissolved i n CD3gdN/Ds305/002733
(1:1), 1H NWR spectrum exhsmsting the foll owi ng groups
of signals (in ppm at 600 MHz using CD3CN as i nternal

?gf‘{‘f'?[) I(gnl)gf RBR) ipég‘%_%:\a?) rgyléiégg&' ‘fx’etyhe migtyre
gmwmﬂanquﬁfmﬁos (pH, 4131HE1()CHB): 10 1vYy) da@cﬂ@)c on a
%}Eer( %\\@g &ﬁpd%e)ctrojn%tle ?%i)rﬂg( g?(sl 6%91 dsthsndna]rd

(cmlaa) redidfl Sdhan (pepidttiandHns)at 34 B 15 Sorgn,m

tid CHa' 45 - 6. 17 (CH2)., 5.58 d i
UGERI O e H QG B e r | O RE dARput ion)

J 1 I 2
[R50 ALGTLE G 9, B0 40mn dbasghied) b s ane

f areriviidhiee o g R |5h) rpp]rﬁ5‘a]t3%0@WW %@\m%@, bonds

156.%'@16\&{“iSt (all ph%% tha%%ﬁss) [ dliéépg% i-—pétjl %éﬁaﬂc

(atapenyls)GH2' s and peptidic CHO s) 105 - 137.3

gg{ggﬁgg 16%9%&7%@){%:1 i c ca qﬂffrn@f%)c 24 )

| rﬁfhcafrlscg sqdeeammﬁermrqj%cthm kerlawing aaﬂBrruke?CFTSrl Rlong

I AL GRS T S0, £ AL IR i
1433 ATy 1 P87} -NAyH r SO c i 1 ind dyd .c@maw
Peral%{tch Anlrsr}}g‘sarc)rgc r b]hgg?tcc)ﬂrrj%%r{e]irl{ ’;L@dggji%&'ze#in ti n’g valine,
t V\ms;sahdlﬂcdesr@cat 1228 @i 26 o mqua® )of hespefalyine) ,

q"rl yfﬁa?nir{]e 6al}llé_QéuéilrQe5;C’ 24 h )

G) the acid hydrolysate in 4N methanesulfonic acid
containing 0.2% (w/v) 3-(2-aminoethyl) indole as catalyst
(115°C, 16h) showing the presence of 5-chlorotryptophan;
and

H) a basic ionizable function detected by
acid/base titration performed with 0.01 N potassium
hydroxide in 2-methoxyethanol (MCS):H,O0 12:3 (v/v)

containing a molar excess of 0.01 N hydrochloric acid.

19) Factor Al of antibiotic 107891 being a white powder
having the following characteristics:

A) a doubly protonated ion at m/z 1124
corresponding to the lowest isotope composition in mass
spectrum recorded from a 0.1 mg/ml solution in
acetonitrile:water 50:50 (v/v) with acetic acid 0.5% on a
Thermofinnigan LCQ deca instrument fitted with an
electrospray source, using Thermofinnigan calibration mix
under the following electrospray conditions: spray

voltage: 4.7 kV; capillary temperature: 250° C; capillary



showi ng the presence of the follow ng am no acids,
along with other unidentified peaks, after
wode6d/0sad20zat i on with PCT/US2005/002733
6- am noqui nol yl - N- hydr oxysusci ni m dyl car bamat e
:lant hi oni ne, nethyl | ant hi oni ne, glycine, proline,

V"i‘r' 108 ASRAY; “ ‘%f%n( EHO S &ﬁ/ﬁ%{ﬁdUCt of
eny

aspara |ne) al ani ne, 'eucine; and H) the
acid h%dr ol ;tgm @ xaT t4 Narmst hﬁn@s'mmqtcl%ciaiﬁj@mr@dﬂlh}g

(1)6]2??)4) )q{élkt 1 Dar etgognﬁf:c'eéy'p%pg‘gﬁqﬁ ‘or ot rypt oﬁ%%?éé%%%eter

Ec’ﬂi_tt(ﬂedAt:&?f lalantalkacomaspmm&bdr@eng @ mate S TEbiiert o a

aving the fo i N

pf‘lﬁ’tltfg:é{l@or |”@rfgg}v% r%/ ?}%rlé;gl%gdr ?%és’gzcadl%&lat% qf%%lsowplc

Ifqmﬁg ﬂolsdlnt qp&mqr?plo%itt imofe i1 2¥Rs36 ISPk ctaam ramor Hedpm) ;

roma Q. ol ution, i,n t t 50

(v/ v) W't h %r}cds HE S etcglhg I fl%\é\?glanN?%Q

Gé“ffbdt_rrtshin[ Lg;fﬁ’fﬂbfﬂir‘t@d:lﬂﬁi tﬂblalmvalrﬂ;:tgmmawismqreals (in

usin er nof i nni gan ca ti

{ D @Lé%%tw%& L] BReiPEBF A VB eagard (Y94
api 25 |

Stgapnf) lak gﬁ}ﬁmglgﬁ%&a%yﬁty am)@t)t:ns@@iéﬂaﬁw Vol 4 agey

df usi he exact nass
det@Hsni, ned . B9 usi ngCH3)Br ukerd4Daltt onicverippred CHy' 9), 1.1

Test agpectrameter of | LLAc W L an ol ecigpsaapcsoutces)

|ng 0 a nDIec ar ‘wei ght” of 2230
cal4ul at ed(Qrnei sdt 6pi cdnassSHf) r,oml[ I\7H-52H]m 2dCHp) m2.11 m

36 |

LTS I 1O0% RO Bl LIRS, R oepriase

fo¢flipc5w| ng §| gnal §.0im ppmepaidBGOClﬂA-'lzs usi g 48DCN-dd s
{(te nal rédard giﬂgé?@%} pb9FPPMy . gyl thPl t&f Y6 86 q

butld
(CH double bond) 7.0 - 7. 45 m aromatic CH'’s);
D) when dissolved in CDiCN:D,O (1:1), 3¢ NMR

spectrum exhibiting the following signals (in ppm) at
600 MHz using CD3CN as internal standard (1.39 ppm),
[8=ppm; (attribution)]: 13.6 - 23.03 (aliphatic CHj3’s),
25.69 — 77.9 (aliphatic CHy’s and peptidic CHy's), 105 -
137.3 (aromatic and double bonds CH’s and quaternary
carbons), 165.6- 176.6 (peptidic carbonyls);

E) Infrared spectrum recorded in KBr with a Bruker
FT-IR spectophotometer model IFS 48 exhibiting absorption
maxima at (cm™): 3294; 3059; 2926; 1661; 1529; 1433; 1407;
1287; 1114; 1021;

F) U.V. spectrum recorded in methanol:H,O (in ratio
80:20) with a Perkin-Elmer spectrophotometer Lambda 16
exhibiting two shoulders at 226 and 267 nm;

G) the acid hydrolysate in 6N HC1l, (105°C, 24 h)
showing the presence of the following amino acids, along
with other unidentified peaks, after derivatization with

6-—aminoquinolyl-N-hydroxysuccinimidyl carbamate:



0.88 d (CH3) , 0.94 d (CH3) , 1.06 d (CH3) , 1.14 d
(CH3) , 148 m(CH2 ) , 1.65-1.75 m(CH2 ) , 1.67 d

woQOsthsp920 2.15 m (CH), 2.25 m (CH), 2.5 m (CHeCx/us28s/092733
- 3.8 m(peptidic CHb's),-4888 - 4.9 m (peptidic
CHas) 5.45 - 6.14 s (CH2) , 5.59 d (CH doubl e bond),

f%%ﬂﬂﬂ&gﬂnefsﬂgkﬁ%ﬂl o g borfllycihd) proMdhdn valine,
(aromatic CH when di'ssol vechn CD3CN:, D20

(ﬁsgartltgcalmp@mdmﬂﬁywmﬁ%% tHe FHIGH Y -

S@@ﬁg"%lm Flq 600, Mk usdfrg CD3CN as | nter naI
an (1.739 'ppm, [d =ppm (attribution)]
22 9 (éil i phattiec acH3l ydro s -y aqteftﬂ}ﬁmseﬂésrzusc acid

q’lgc OC?)qspw/v]?O% ﬂhehznl%c(é\fmtlr?d@llr@ Aoul @ 1yst

bon uaternary carbons)

(p(elp'ttﬁ dl.c lcfd"r bamdwing the rFfTreR %fpeccwqmmlf%wmhan
in KBr with a Bruker FT-1R spectophotoneter nodel |FS

48, exhibiting absorption maxima at (cm1 ) : 3296;

3060; 2928; 1661; 1529; 1433; 1407; 1288; 1116; F ) U
vzo smtrqwnAaem m:mcmmamﬂwh e in% & At powder

& he spegtd ophot onet er Lanbda 16
havm 2'%}% ﬁt 41 ers at 226 and 267 nm G ) the

aC| d hydr oI y@aicelbhy 6N HRPnakead 5D 2 )z shbWp ng t he
Presence.alalle {814 oW N6, A N0 A4S, cah00gi WM in mass

i ed peaks, er derivati zatl on Wt
6 ammtozqm moéwrc&écﬂlyﬂr@v(y@&cl v Tl | sehrbaemt &0 ;

LADL G 08 SRV B IO PRy, A ¥Eh Mo PLOI 408 0.5% on |

aspar i'C”aci hydr ysi s product
asmﬂgbflﬁ)n],gépﬁ]@ﬁ@@ adera nensincuhentci fisttegdwith ame

SLHVILSLEST! SolfcdN IELIANSRULLOR fn BEAA CONBLA Nh mix

ani nhoe e as t al yst
under the following electrospray condltlons spray

voltage: 4.7 kV; capillary temperature: 250° C; capillary

voltage: 8V; infusion mode 10 ul/min;
B) the exact mass determined by using a Bruker
Daltonics APEX II, 4.7 Tesla spectrometer fitted with an

electrospray source, corresponding to a molecular weight

of 2230.71x0.06, calculated monoisotopic mass from
[M+2H]2%* at m/z 1116.36260 (accuracy 30 ppm);

C)  when dissolved in CDsCN:D,0 (1:1), 'H NMR
spectrum exhibiting the following signals (in ppm) at
600 MHz using CD3;CN as internal standard (1.94 ppm),
[8=ppm, multiplicity; (attribution)]: 0.84 d (CHs),
0.88 d (CH3), 0.94 d (CH;), 1.06 d (CHsz), 1.14 d
(CHy), 148 m (CHz), 1.65-1.75 m (CHz), 1.67 d (CHs),
2.15 m (CH), 2.25m (CH), 2.5 m (CHz), 2.77 - 3.8 m
(peptidic CHg’s), 3.8 - 4.9 m (peptidic CHy's), 5.45 -
6.14 s (CHy), 5.59 d (CH double bond), 6.34 m (CH),
6.84 d (CH double bond), 7.0 - 7.42 m (aromatic CH’'s);

D)  when dissolved in CDyCN:D;0 (1:1), 'C NMR



(115C, 16h) show ng the presence 5-chl orotryptophan.
21. A process for producing antibiotic 107891 and its

whambos®2@ | and A2 and the salts thereof w thpamugd®0s/002733
conprising the steps of: cstgivating M crobi spora sp.
ATCC PTA-5024 or a variant or nutant thereof

mai nt ai ning the.ahildity ' L bj af i
unScPeerCada]{eHrng’biecJ}%:lobﬁlgil Jtr}%nts}?é)i f}éfa)\g&glq u%géul(sjgrﬁﬁéri iefr){]ti Fpm) at
medll Mot sing MEp-&N assiinceabké sbandardf (tadHoppm) ,

nitrogen and inorganic salts;, isolating the resultin
antdBPBY | d A EEAPRECRY el ?Lémgaﬁd?%r tﬁjgl%mw%o% ST
fesaregy at ien g,rlq?m:at%d dayr 5T yhagdbeidsol@ied), 105 -
antibiotic 107891.22. The process according to claim

211 3her @nemaid ostangl flombdeobPagsr &HSF. AAFCUPTAr BaRY

orc 4 g At biaf i 16891 (B’é%@iﬁ'iegcér}ééﬁy@% ;Or nutant
thereof are pre-cultured. 23. The process according to
claim &), whergiarahensssiam aecordele 1ankByi piits a Bruker

10489y | IR e Y nfldelienirBY abhe ket BRRt ALT @9sorption
broth and the antibiotic 1s recovered fromthe

f itaeimed dter (ment at | 329 br A6 Gic IH2AB ind 663 Fa UDEHnildas; 1407;
sef ed fromthe group consisting of extraction with

a wat €rinm sci bl e sol vent, precipitation by adding a

non- solBent &V bysmdangimg edurdsd ofn et heglaldtiteR, (in ratio

absorpty 0%”1'&{‘%’ ﬂ?ir?%h\.’r%elp%éé'&? 1 HBL OO BRWaa 16
reverse pnase partition cnro ograpny, 10n exchange
¢ hexdmied idgirap o redlecidears exc | ama Wohatogr aphy,
and a nbi nation. o o] i]\gli&1 echpi S. :
: . , h
24, Thgcgpr oc@qses Qa%%%rmﬁoo{%é’%{egllrﬁgﬁl? ier epﬁégﬁg 24 h)
| sshatirog wie tiee sentcdi of i thd 07@Bllowsngaamied autds, along
byh?leta‘?'rggl'llen.‘g &rlgfde gf%ieu@f;era r%,theaf’y&?ré]g}fl\p tfgait.{lgn with
6-aminoquinolyl-N-hydroxysuccinimidyl carbamate:
lanthionine, methyllanthionine, glycine, proline, valine,
aspartic acid (hydrolysis product of asparagine),
phenylalanine and leucine; and
H) the acid hydrolysate in 4N methanesulfonic acid
containing 0,2% (w/v) 3-(2-aminoethyl)indole as catalyst

(115°C, 16h) showing the presence 5-chlorotryptophan.

21. A process for producing antibiotic 107891 and its
Factors Al and A2 and the salts thereof with acids comprising
the steps of:

cultivating Microbispora sp. ATCC PTA-5024 or a
variant or mutant thereof maintaining the ability to
produce said antibiotic, under aerobic conditions; in an
agueous nutrient medium containing an assimilable source
of carbon, nitrogen and inorganic salts;

isolating the resulting antibiotic from the mycelium
and/or the filtered fermentation broth; and

purifying the isolated antibiotic 107891.



fermentation broth and the nmyceliumis extracted with
a waterm sci bl e sol vent whereby, after the renoval of

wo bwesgeps mycelium a water-m scibl e sol uti onpCT/US2005/002733
contai ning the crude antib2agic is obtained, which can
be processed ei t her separately or in pool with the

fil i t MEro 1 he,
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addi ng_a non-sol vent_ or cha 3 e
prodi iy ch v Do ol L St Ay L Dt o red
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seléchtﬁéﬁltfrkrbrmtﬁme tdwes g resn s 26 idieo Preacesscabaordi iy 4 ovater-
claim 23, V\,herelnthefrlteredfer (gtauon brot h
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absorption resin |s seIec edfromthe r consi stin
| exclothJaorSocr RAsqmaterragh x‘%rbé RLch v yHiRndedeore of
sal@n@e@lrpmﬂy@gn de resin, 28. The process according to

claim 24, wherein the nmyceliumis extracted with a

Cl- C3 aI kanol , and the celium trac |s cont act ed
1t o dor T due i et It 1, SEELEAT! e

isolation of the antibiotic 107891 is carried out by
separating the mycelium from the supernatant of the
fermentation broth and the mycelium is extracted with a water-
miscible solvent whereby, after the removal of the spent
mycelium, a water-miscible solution containing the crude
antibiotic is obtained, which can be processed either
separately or in pool with the filtered fermentation broth to
recover the antibiotic 107891 by means of a technique selected
'from the group consisting of extraction with a solvent,
precipitation by adding a non-solvent or by changing the pH of
the solution, absorption chromatography, partition
chromatography, reverse phase partition chromatography, ion
exchange chromatography and molecular exclusion
chromatography, and a combination of two or more of said

techniques.

25. The process according to claim 24, wherein the
concentration of the water-miscible solvent in the mycelium

extract is reduced before it is processed to recover the



therefromwi th a polar water-m scible solvent or a
m xture thereof with water, whereby a sol ution

WGE eibaseng the crude antibiotic 107891 i s obteineskes/002733
29. The process according -1/08 cl aim 23, wherein the
sol utions containing the crude antibiotic 107891 are

eToYo] W2 sed for further purification of said
nt G e AR i i

30. The process according to claim
26, wherein the solution containing the crude
a6 bi dthe MOXSsds i acoortien rt edlaim 4herwherein the
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wherein the antibiotic 107981 is purified by neans of
LT OTRIOALADILL, PLOGEM.S, AU LRI APl Y6 DY RLEDA Atk ®

i 'um pressurec 0g ra 3
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ctor A2 are. se ar ed b bre arative HPLC fromthe
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polmﬁmiﬁesﬂnponpri sing an anti bi otic selected from
anti biotic 107891, antibioti c 107891 Factor Al,

bi ic 107891 Fact or r
anid b1 ohle JOT00, Facloa i, apd g g S0l 5l dne
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rmaceutica ition_.according to clai
xR TET N TR S DAY TRLET i Ty St Ep A ce Tuted
thesafrderwith a polar water-miscible solvent or a mixture
thereof with water, whereby a solution containing the crude

antibiotic 107891 is obtained.

29. The process according to claim 23, wherein the
solutions containing the crude antibiotic 107891 are pooled
and processed for further purification of said antibiotic

107891.

30. The process according to claim 26, wherein the
solution containing the crude antibiotic 107981 is
concentrated and then freeze-dried to yield a crude antibiotic
107891 solid product.

31. The process according to claim 26, wherein the
absorption resins containing the absorbed antibiotic are
pooled and their mixture is eluted with a polar, water-

miscible solvent or a mixture thereof with water.

32. The process according to claim 21, wherein the
antibiotic 107981 is purified by means of a chromatographic

procedure, preferably by preparative HPLC or medium pressure



36. The antibiotic 107891, its Factor Al, its Factor
A2, or a mxture of said Factors in any proportion or
we@basiyaceut i cal |y acceptable salt thereof w pdr/@s82005002733
acid for use as a nedi canents 37. Use of antibiotic
107891, its Factor A, its Factor A2, or a mxture of
i tQrs in any proportion or a pharmaceutically
Chroz%&%g%ﬁh 'salt thereof with an acid for the
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salt thereof with an acid.

35. The pharmaceutical composition according to claim

28, further comprising a pharmaceutically acceptable carrier.

36. The antibiotic 107891, its Factor Al, its Factor A2,
or a mixture of said Factors in any proportion or a
pharmaceutically acceptable salt thereof with an acid for use

as a medicament.

37. Use of antibiotic 107891, its Factor Al, its Factor
A2, or a mixture of said Factors in any proportion or a
pharmaceutically acceptable salt thereof with an acid for the
manufacture of a medicament for the treatment or prevention of

bacterial infections.

38. Use of the antibiotic 107891, its Factor Al, its
Factor A2 or a mixture of said Factors in any proportion and a

non-toxic salt thereof with an acid as animal growth promoter.

39. A biologically pure culture of the strain
Microbispora sp. ATCC PTA-5024, or a variant or mutant thereof
maintaining the ability to produce antibiotic 107891 when
cultivated under submerged aerobic conditions in the presence
of assimilable sources of carbon, nitrogen and inorganic

salts.



