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.TEBXOTXC 307891 ITS FACTORS Al AND A2, PRMACEUTICALLY 

ACCEPTABLE SALTS AND COMPOSITIONS, AND USE TRER3O. 

This application is an international filing based on U.S. 

S. Application Serial No. [Attorney Docket No. 892,280-1951, 

filed on January-12, 2005, which is a continuation-in-part of 

U.S. Application Serial No. [Attorney Docket No. 892,280-499], 

filed on..anuary 11 2005, which Is  S 371 national filing of 

PCT/EP2004/00765.8, filed on JLy 12, 2004, which claims 

10 priority to EP Application No.., 03016306.7, filed k3uly 18, 

� 2003, all of which are hereby expressly incorporated by 

reference in their entirety. 
� The present invention concerns an ant’ibiotic .substance of 

� microbial origin, arbitrarily denominated antibiotic 107891, 

which is a complex comprising Factors Al and A2, the 

pharmaceutical acceptable salts thereof, pharmaceutical 

� 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 

20 Miczob.Lspora sp. 107891 (hereinafter identified as 

Ti.crobiBpo.ra sp. ATCC PTA-024) or a variant or mutant thereof 

� maint.ining the- ability to produce said antibiotic, recovering 

tbe antibiotic of the invention from the mycelium and/or from 
� the fermentation broth, isolating the pure substance by 

25 chromato,raphi means and separating Factors Al and A2. 

Antibiotic ’107891 is a novel antimicrobial agent with a 

.�peptideatructure  containing lanthionine and methyllanthionine 

as constituents. � Theee, are the typical characteristics of 

� .lantibiotics. and, in particular, of the subgroup acting 

30 primarily on cell wall biosyntb.eis. 

Lantibiotis are peptides which contain th thioether 

amino acid lanthionine as well as several ohe tnbdified amino 

� � 

abide (L. Sahi. and G.Birbaum, (1998) -Lantibiotics: 

� biosynthesis and biological activities of uniquely modified � 

35 peptides from gram-positive bacteria", .AnnRev: Microbiol 
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52:41-79). The majority of known lantibiotics have 

antibacterial activity, although some have been reported as 

active on different pharmacological targets. The antibacterial 

lantibiotics can be broadly divided into two groups on the 

5 basis of their structures: type-A lantibiotics are typically 

elongated, amphiphilic peptides, while type-B lantibiotics are 

compact and globular (0. McAuliffe, R.P. Ross and C. Hill, 

(2001): "Lantibiotics: structure, biosynthesis and mode of 

action",. FEMS Microb. Rev. 25: 285-308). Nisin is the typical 

10 representative of type A lantibiotic, whereas actagardine 

(gardimycin) and mersacidin belong to the type B lantibiotic 

subclass. Both nisin-type and mersacidin-type lantibiotics 

11lipid II, although the two classes differ in 
the effects they 

0 produce in the bacterial proliferation process. Nisin-type 

lantibiotics primarily kill bacteria by permeabilization of 

the cytoplasmic membrane (H. Brotz, M. Josten, I. Wiedemann, 

U. Schneider, F. Gotz, G. Bierbaum and H.G. Sahl, (1998):" 

Role of lipid-bound peptidoglycan precursors in the formation 

20 of pores by nisin, epidermin and other lantibiotics", Mol. 

Microbial. 30:317-27), whereas mersacidin-type lantibiotics 

primary kill the bacterial cell by inhibiting the cell wall 

biosynthesis (H. Brotz, G. Bierbauxn, K. Leopold, P.E. Reynolds 

and H.G. Sahl, (1998): "The lantibiotic mersacidin inhibits 

25 peptidoglycan synthesis by targeting lipid II", Antimicrob 

. Agents Chemother. 42:154-60). 

Two antibiotics produced by Microbispora corallina strain 

NRRLL 30420, identified as antibiotic MF-BA-17681 and MF-BA-

176811, respectively, are described in US 6,551,591 Bi. The 

30 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 

35 chemical entities distinct from antibiotics MF-BA 1768a.. and 

2 
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MF-BA68�; 

EP 0592835A2 describes .aætitumor antibiotics BU-4803TA1, 

A2, B, :C1, C2 and D. Antibiotics BU-4803TA. A2, and .B are 

recovered. from the fermentation broth of Microbispo,ra ’ATCC 

5 55327 (A 9966) While antibiotics BU4803TC, C2 and D are 

prO8ucts ..óf:traxsformation  of antibiotic BU 4803TA1, A2 and 8, 

respectively, when these products are stored in dimethyl 

sioxide. The phy’sico-chemical data reported in EP 0592 835 A 

for the above antibiotics (e.’g: ’aspect, U.V. absorbtion, 

10 molecular weight, antitumor -activity, clearly show that they 

are, chemical:.. substances distinct from antibiotic 107891 

càmplŁx and its .Factors Al and A2. 

STRAIN : AND . FERMENTATION 

MicrÆbispora sp. 107891. was isolated in the environment 

15 and. deposited on February 27, ’2003 with the American Type 

Culture Collection (ATCC)40$01 University Blvd, Manassas VA, 

20110-2204 U.’S.A., under the provision of the Budapest Treaty. 

The strain was. accorded accession number PTA-5024. 

The production of antibiotic 107891 is achieved by 

20 cultivating a M.icrobi.spa.ra sp. strain capable of producing it, 

id e. Microbispora sp. ATCC PTA-5024 or a variant or, mutant 

thereof maintaining the ability to produce said antibiotic; 

isoUatng’ the. resulting artibiotic from the whole culture 

broth and/or, from ’the separated mycelium and/or from the 

25 filtered: fermentation troth; and purifying the isolated 

. antibiotic by chromatographic means. In any case, it is 
� 

. preferred to produce- antibiotic 107891 under aerobic 

conditions in .. n. , aqueous nutrient medium containing easy 

assimilable sources of carbon, nitrogen, and inorganic salts 

30 Many of. the nutrient media usually emplbyed 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 

35 meal peptone, meat extract, yeast extract, tryptone, 

3 
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amirioacids, hydrolized casein and the like. Among, the 

inorganic salts which can be incorporated in the culture 

media, there are the customary soluble salts capable of 

yielding sodium, potassium, iron, zinc, cobalt, magnesium, 

5 calcium, ammonium, chloride, carbonate, sulphate, phosphate, 

nitrate, and the like ions. 

Preferably, the strain producing antibiotic 107891 is 

pre-cultured in a fermentation tube or in �a shake flask, then 

the culture is used to inoculate jar fermentors for the 

10 production of substantial quantities of substances. The medium 

used for the pre-culture can be the same as that employed for 

larger fermentations, but other media can also be employed 

The strain producing antibiotic 107891 can be grown at 

temperature between 17°C and 37°C, optimal temperatures being 

if around 28-30°C. 
During the fermentation, antibiotic 107891 production can 

be monitored by 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 

20 of  fermentation. 

Antibiotic 107891 is produced by cultivating Micro.bspora 

sp. ATCC ?TA-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. 

25 In this description and claims the term ’antibiotic 

. 1078910, unless otherwise specified, identifies the antibiotic 

107891 complex comprising Factors Al and A2. 

MORPHOLOGICAL CHARACTERISTICS OF lYhcrobispora sp. ATCC PTA-

5024 

30 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/l: hutnic acid 0.5, Fe804*7H20 0.001, 

MnC12*4H20 0.001, ZnSO4*7H20 0.001, Ni504*6H20 0.001, MOPS 2, 

.35 agar 20) added with 1 ’ml/1 of vitamins solution (thiamine 

4 
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hydrochloride 25 mg/l, calcium pantoteriate 250 mg/1, nicotine 

acid 250 mg/l, biotin 0.5 mg/l, riboflavin 1.25 gIl, 

cyanocobalamin 625 mg/l, paraminobenzoic acid 25 mg/ 1, folic 

acid .500 . mg/l, pyridoxal hydrochloride 500 mg/1). 

5 In liquid culture (V6 medium, composition in gil: dextrose 

22, meat extract 5, yeast extract 5, casein 3, NaCl 1.5) no 

fragmentation of the : mycelium is observed after 6 days of 

growth at 28°C. Microscopic examination on Humic acid-Trace 

Salts Agar (after 21 days of incubation at 28°C) reveals a 

10 branched, un-fragmented substrate mycelium and a monopodially 

branched aerial mycelium; many long, straight and poorly 

branched aerial hyphae are also visible. Characteristic 

longitudinal pairs of spores are borne by short sporophores 

laterally arising from branches or directly from the main 

10 aerial hyphae Spores are globose and non-motile Sporangium-

like bodies or other particular structures are not observed.. 

CULTURAL CHARACTERISTICS OF Micrc,bispora sp. ATCC PTA-5024 

Microbispora sp. ATCC PTA-5024 was grown for six days in 

20 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% inoculuxn) 

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 

25 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 Shining and Gottlieb 

(LB. Shining and D. Gottlieb, (1966): "’Met hod for 

30 Characterization of Streptomyces species", mt. J. Syst. 

BactenioL 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 

35 and energy source was determined using medium 1SP4 without 

5 
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starch, added with 1 mi/i of the vitamin solution described 

above as basal medium; each carbon source was added at the 

final concentration of 1% (w/v). 

NaCl tolerance, pH range of growth as well as ability to 

5 grow at different temperatures was determined onto ISP2 

medium. All media were incubated at 28°C for three weeks; 

descriptions are referred to 21 days unless specified. Colour 

was assessed in natural daylight, using the Colour Atlas of 

Maerz and Paul (A. Maerz and M.R. Paul, 1950 - A Dictionary of 

10 Colour, 2nd edition. McGraw-Hill Book Co. Inc.,New York). 

Ability to reduce nitrates to nitrites was evaluated in sloppy 

Nitrate medium according to the procedure described by 

Williams et al. (S.T.Williams, M.Goodfellow, G.Alderson, 

E.M.H.Wellington, P.H.A.Sneath & M.J..Sackin, 1983 - Numerical 

10 classification of Streptomyces and related genera - J. Gen. 

Nicrobiol. 129, 1743-1813) 

Growth, colonial appearance, substrate and aerial 

mycelium colour and pigment production for strain Mi crobi spars 

sp. ATCC PTA-5024 are recorded in Table I. Vegetative growth 

20 is present on most of the media used, differently from the 

aerial mycelium that is 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 

25 17°C but not at 43°C. Production of aerial mycelium on 1SP2 is 

Spresent 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. 

30 



GROWTH MORPHOLOGYBWERSE 

COLOUR CODE 

XSP 2 Abundant growth, wrinkled surface; 5 F, 12 

Yeast good production of pinkish (2A8) orangish/re 

extract- aerial mycelium. d 

Malt Slight production of 

extract orangish/light brown soluble 

agar 

- 

pigment. 

ISP 3 - Abundant growth; good production 11 H 10 

Oatmeal of pinkish (2A8) aerial mycelium, orangish/pi 

agar particularly on the arms of the nk 

cross-hatched streakes. slight 

production of orangish soluble 

pigment. 

ISP 4 - Good growth; no aerial mycelium 11 I 9 

Inorganic produced. orange 

salts- No soluble pigments produced. 

Starch Starch hydrolysed. 

agar - 

Glu/Asp Disàrete growth, thin; production 12 K 12 

Glucose- of thin, beige/pinkish (94) orangish/li 

Asparagin aerial mycelium on the arms of the ght-brown 

e agar cross-hatched streakes. No soluble 

pigments produced. 

ISP 6 Scan� growth, with pinkish single nd 

Peptorie- colonies grown in height, 

yeast convolute, with a smooth surface; 

extract- no aerial mycelium produced. No 

iron agar:,darkening of the medium. 

7 
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ISP 7 Poor growth of a thin, - 
rid - 

Tyrosine orangish/light-brown substrate 

agar mycelium; no aerial mycelium 

produced. 

No darkening of the medium. 

1SP3+YE - Abundant growth, wrinkled surface; 4 B 12 

Oatmeal / very scant production of thin, orangish/re 

1% yeast pinkish aerial mycelium. d 

extract No soluble pigments produced. 

agar 

TEST-

 

- 

REACTION 

Starch hydrolysis Positive 

Casein hydrolysis Negative 

Calcium ma]te digestion Negative 

Litmus milk peptonization 

- 

Negative 

Litmus milk coagulation Negative 

Gelatin liquefaction Negative to slightly 

positive 

Tyrosine reaction Negative 

itrate reduction Positive 

PH - range of qrcwth (14 days) no growth at 4 2, good 
at 5.5 to 8,8; not 
tested out of this 
range. 
Aerial mycelium absent 

at p}I < 6.5 

NaCl % tolerance :5 2; absence of aerial 

mycelium at ?!t I 

8 



Table III: utilization of carbon sources by Microbispora sp. 

ATCC PTA-5024. 
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Microbiol. 28: 226-231). menaquinones and polar lipids were 

extracted following the procedure of Minnikin et al. (D.E. 

Minnikin, A.G. O’Donnell, M. Goodfellow,., G. Alderson, M. 

Athalye, A. Schaal and J.H. Parlett, (1984): "An integrated 

5 procedure of isoprenoid quinones and polar lipids", J. 

Microbial. Meth.2: 233-241). Polar lipids were analysed by 

thin layer chromatography (D.E. Minnikin, V. Patel, 

L,Alshamaony, and N. Goodfellow, (1977): "Polar lipid 

composition in the classification of Nocardia and related 

10 bacteria", mt. J. Syst. Bacteriol. 27:104-117), menaquinones 

by HPLC (RN. Kroppenstedt, (1982): "Separation of bacterial 

menaquinones by HPLC using reverse phase RP18 and a silver 

loaded ion exchanger as stationary phase", J. Liquid. Chromat. 

5:2359-2367; R.N. Kroppenstedt, (1985): "Fatty acid and 

10 menaquinone analysis of actinomycetes and related organisms", 
in: Chemical Methods in Bacterial Systematics. No20 SAB 

Technical Series pp.173-199, N. Goodfellow and D.E. Minnikin 

eds, Academic Press, London) and fatty acid methyl esters by 

gas-liquid chromatography respectively (L.T. Miller, (1982): 

20 "A single derivatization method for bacterial fatty acid 

methyl esters including hydroxy acids", J. Clin. Microbiol.16: 

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 

25method of Minnikin et al. (D.E. Minnikin, L.Alsharnaony, and N. 

.Goodfellow, (1975): "Differentiation of Mycobacterium, 

Noca.rdia and related taxa by thin layer chromatographic 

analysis of whole organism methanolyzates", .3. 

Gen..Microbiol.88: 200-204). 

30 Whole cell hydrolyzates of strain Microbispora sp. ATCC 

PTA-5024 contain meso-diaxainopimelic acid as the diammino acid 

of the peptidoglycan. The predominant menaquinones are MK-

9(111, VIII-H4), MK-9(H2)and MK-9(H0). The polar lipid pattern 

is characterized by the presence of phosphatidylethanolamine, 

35 methyiphosphatidylethanolamine, phosphatidyl-glycerol, 

10 
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diphosphatidyl-glycerol, phosphatidyl-inositol, phosphatidyl-

jositolmannosides and N-acetylglucosamine containing 

phospolipd ,i.e. phospholipid type IV according to Lechevalier 

et al. (H.A. Lechevalier, C. De BriŁve and M.P. Lechevalier, 

5 (1977): "Chemotaxonomy of aerobic actinomycetes: phospholipid 

composition", Biochem. Syst. Ecol. 5: 246-260). The major 

components of fatty acid pattern are antŒiso 15:0, iso 16:0, 

n--16:O, anteiso 17:0, and 10-methyl--heptadecarLoiC (10-Me-

17:0), i.e 3c sensu Kroppenstedt (R.M. Kroppenstedt, (1985): 

10 "Fatty acid and menaquinone analysis of actinomycetes and 

related organisms", in: Chemical Methods in Bacterial 

Systematics. No20 SAB Technical Series pp.173-199. N. 

Goodfellow and D.E. Minnikin eds, Academic Press, London). 

$0 Mycolic acids are not detected. 
1 

MICRO.BISPORA sp. ATCC PTA-5024 16S rDNA SEQUENCING 

The partial sequence of the 16 rRNA gene (16S rDNA), i.e 1443 

nucleotides, corresponding to 95% of the entire rRNA, of 

strain Microbispora sp. ATCC PTA-5024, was achieved following 

20 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 

25 corallina NRRL 30420 (MF-BA-1768), as reported in US 6,551,591 

� 
31. 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 usually belong to different 

30 species (Stackebrandt, F. and Embley, M.T. (2000) "Diversity 

of Uncultered Microorganisms in. the Environment". In: 

Nonculturable Microorganisms in the Environment, R.R. Colwell 

and D.J. Grimes (eds). ASM, Press, Washington DC, pp. 57-75). 

Therefore a 2% level of sequence divergence is quite high 

35 (Rossellà-Mora, R., and Amanri, R. (2001). "The Species Concept 

11 
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for Prokaryotes" FENS Microbiol. Rev. 25 39-67) and 

indicates that Microb.ispora sp. ATCC PTA-5024 and lvhcrobispora 

corallina NRRL 30420 (MF-8A-1768) are different strains 

IDENTITY OF STRAIN MICROBISEORA sp. ATCC PTA-5024 

5 The strain producing antibiotic 107891 is assigned to the 

genus M.wrob.ispora, family StreptosporangLaceae because of the 

following chemotaxonomical and morphological characteristics. 

- presence of meso-diaxninopimelic acid in the cell wall; 

- major amount of MK-9(III, VIII-H4) and phospholipid type IV 

10 according to.Lechevalier et al.(H.A. Lechevalier, C. De BriŁve 

and M.P. Lechevalier, (1977): "Chemotaxonomy of: aerobiO 

actinomycetes’ phospholipid composition", Biochem Syst Ecol 

5: 246-260); 

- fatty acid profile of 3c sensu Kroppenstedt (R.M. 

Xroppenstedt, (1992) "The genus Nocardiopsis", in: The 

Erokariotes, Vol II, , pp.1139-1156, A. Balows, H Truper, H 

Dworkin, W Harder and 1< H Schleifer eds, New York, Springer-

Verlag);. 

- absence of mycolic acids, 

20 - 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(16S rDNA), i.e 1443 

nucleotides, corresponding to 95% of the entire tRNA, reported 

25 in SEQ..ID NO. 1, showing > 97 % identity,. to 168 rDNA sequences 

’ from described M.icrob.i.spora 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. 

30 obtained by treatment with various known mutagens, such as 

U.V. rays, and chemicals such as nitrous acid, N-methy1-M’-

nitro-N--nitrosoguanidine, and many others. All natural and 

artificial variants and mutants of strain Microbspora sp. 

ATCC PTA-5024 capable of producing antibiotic 107891 are 

35 deemed equivalent to it for the purpose of this invention and 

12 
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therefore within the scope of invention. 

EXTRACTION AND PURIFICATION OF ANTIBIOTIC 107891 

As mentioned above, antibiotic 107991 is found almost 

equally distributed both in the mycelium and in the filtered 

5 fraction of the fermentation broth. 

The harvested broth may be processed to separate the 

mycelium from the supernatant of the fermentation broth and 

the mycelium may be extracted with a water-miscible solvent 

.to obtain a solution containing the 107891 antibiotic, after 

10 removal of the spent mycelium. This mycelium extract may then 

be processed separately or in pool with the supernatant 

according to the procedures reported hereafter for the 

supernatant fraction. When the water-miscible solvent may 

cause interferences with the operations for recovering the 

10 antibiotic from the mycelium extract, the water-miscible 

solvent may be removed by distillation. or may be diluted with 

water to a non-interfering concentration. 

The term "water-miscible solvent" as used in this 

application, is intended to have the meaning currently given 

20 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: lower alkanols, e.g. (C1-C3) alkanols 

25 such as methanol, ethanol, and propanol; phenyl (C1-C3) 

� alkanols such as benzyl alcohol; lower ketones, e.g. (C3-C4) 

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, 

30 propylene glycol, and ethylene glycol monomethyl ether, lower 

amides such as diraethylformamide 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 

35 according to known per se techniques which include extraction 

13 



with solvents, precipitation by adding non-solvents or by 

changing the pH of the solution, by partition chromatography, 

reverse phase partition chromatography, ion exchange 

chromatography, molecular exclusion chromatography and the 

5 like or a .combination of two or more of said techniques. A 

procedure for recovering the compounds of the invention from 

the filtered fermentation broth includes extraction of 

antibiotic 107891 with water-immiscible organic solvents, 

followed by precipitation from the concentrated extracts, 

10 possibly by adding a precipitating agent 

Also in this case, the term "water-immiscible solvent" as 

used in this applicatiłn, is intended to have the meaning 

currently given in the art to said term and refers to 

solvents that, at the conditions of use, are slightly miscible 

10 or practically immiscible with water in a reasonably wide 

concentration range, suitable for the intended use. 

Examples of water-immiscible organic solvents that can be 

used in the extraction of the compounds of the invention from 

the fermentation broth are: 

20 alkanols of at least four carbon atoms which may be linear, 

branched or cyclic such as. n-butanol, 1-pentanol, 2-pentanol, 

3-pentanol, 1-hexanol, 2-hexariol, 3-hexanol, 313-dimethyl-1-

butanol, 4-methyl-1-pentanol, 3-methyl-1-pentanol, .2,2-

dimethyl-3-peritariol, 2, 4-diinethyl-3-pentanol, 41 4-dimethyl-

2.52-pentanol, 5-methyl-2-hexanol, 1-heptanol, 2-heptanol, 5- 

. methyl-1-hexanol, 2-ethyl-1-hexanol, 2-methyl-3-hexanol, 1-

octanol, 2-octanol, cyclopentanol, 2-cyclopentylethanol, 3-

cyclopenthyl-1-propanol, cyclohexanol, cycloheptanol, 

cyclooctanol, 2, 3-dimethyl-cyclohexanol, 4-ethylcyclohexanol, 

30 cyclooctylmethanol, 6-methyl-5-hepten-2-ol, 1-nonanol, 2-

n6nariol, 1-decanol, 2-decanol, and 3-decanol, ketones of at 

least. five carbon atoms . such as methylisopropylketone, 

methyl i sobutyl ketone, methyl -n-amyl ketone, methylisoamyl ketone 

and mixtures thereof. 

35 As known in the art, product extraction from the filtered 
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fermentation broth may be improved by adjusting the pH at an 

appropriate value, and/or by adding a proper organic salt 

forming an ion pair with the antibiotic, which is soluble in 

the extraction solvent 

5 As known in the art, phase separation may be improved by 

salting the aqueous phase 

When, following an extraction, an organic phase is recovered 

containing a substantial amount of water, it may be convenient 

to azeotropically distill water from it Generally, this 

10 requires adding a solvent capable of forming minimum 

azeotropic mixtures with water, followed by the addition of a 

precipitating agent to precipitate the desired product, if 

necessary. Representative examples of organic solvents capable 

,of 
forming minimum azeotropic mixtures with water are n-

butanol, benzene, toluene, butyl ether, carbon tetrachloride, 

chloroform, cyclohexane, 2,5-dimethylfuran, hexane, and m-

xylene, the preferred solvent being n-butanol 

Examples of precipitating agents are petroleum ether, lower 

alkyl ethers, such as ethyl ether, propyl ether, and butyl 

20 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 

25 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.g. 

30 M112 or 8112, Dow Chemical Co., .7mberlitefi 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 polyvinylpyrrolidofles (e g. Polyamide-

cc 6, Polyamide-SC 6, Polyamide-CC 6 6, Polyamide-CC 6AC and 

35 Polyamide-SC 6AC, Macherey-Nagel & Co., Germany, PA 400, 
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M.WoŒlm AG, Germany); and the polyvinylpirrolidone resin PVP-

CL, (Aldrich Chemie GinbH & Co., KG, Germany) and controlled 

pore cross-linked dextrans (e.g. Sephadexfi LH-20, Pharmacia 

Fine Chemicals, AB). Preferably , polystyrene resins are 

5 employed, particularly preferred being the Diaion HP 20 resin. 

In the case of polystyrene resins, polystyrene-

divinylbenzene resins, polyamide resins or acrylic resins �a 

preferred eluent is a water-miscible solvent or its aqueous 

mixtures. The aqueous mixtures can contain buffers at 

10 appropriate pH value. 

Also in this case, the term "water-miscible solvent", as 

used in this description and claims , is intended to have the 

meaning currently given in the art to said term as described 

itsabove.
 

The successive procedures for the Isolation and purification 

of the antibiotic may be carried out on the pooled extracts 

from the broth supernatant and from the mycelium. For example, 

when the portion of the antibiotic product contained in the 

filtered fermentation broth or supernatant is recovered by 

20 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, 

25 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 

30 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 on the mixture of the 

35 crude materials resulting from the combination of the products 
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originating from the separate extraction stages. 

Purification of the crude antibiotic 1078911 can be 

accomplished by any of the known per se techniques but is 

preferably conducted by means of chromatographic procedures 

5 Examples of these chromatographic procedures are those 

reported in relation to the recovery step and include also 

chromatography on stationary phases such as silica gel, 

alumina, activated magnesium silicate an the like or reverse 

phase chromathography on silanized silica gel having various 

10 functional derivatizations, and eluting with water miscible 

solvents or aqueous mixture of water-miscible solvents of the 

kind mentioned above. 

For instance, preparative RPLC chromatography may be 

10
 employed, using RP-8 or RP-18 as stationary phase and a 

mixture of HCOONH4 buffer. CH3CN as eluting system 

The active fractions recovered, from the purification step 

are pooled together, concentrated under, vacuum, precipitated 

by addition of a precipitating agent of the kind mentioned 

above and dried or.. lyophilised in single or iterative rounds. 

20 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 SP 

Superclean LCP18 Supeico (Bellefonte PA, USA) followed by 

25 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 

30 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 HPIC coupled with mass spectrometry. 

35 A preferred analytical HPLC technique is performed on a 
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� waters Instrument (Waters Chromathography, Milford, MA) 

equipped with. a. column Waters Simmetry-shield RP8, 531 (250 x 

.4.6 mm) eluted at 1 ml/min flow rate and at 50°C  temperature. 

:Elution was with a multistep program: TimeO (30% phase B); 

S ime=8 mm (30% Phase B); Time=28 min (40 % of phase B). 

Phase A was aceton.itrile: 100 inN ammonium formate buffer 

(p1:5.0) 5:95 (v/v) and Phase B was acetonitrile.DV detector 

was at 282 nm. 

The effluent from the column was splitted in a ratio 5:95 

10. and the majority (Ca. 950 311/mm) was diverted to photodiode 

array detector. The remaining 50 i1/min were diverted to the 

’ZS1 interface of a Finnigan LCQ ion trap mass spectrometer 

(Thermoquest, Finnigan MAT, San JosØ CA). 

’10 
The mass spectrometric analysis was performed under the 

following conditions.-
onditions:Sample

 Sampleinlet conditions: .. 

Sheat gas (N)60 psi; 

Aw gas (ND 5 psi; 

Capillary heater 250°C; 

20 Sample inlet voltage settings: 

Polarity both positive and negative; 

Ian spray voltage +/--5 kV; 

dapillary voltage +1- 19V; 

Scan conditions: Maximum ion time200 ins; 

.....25 Tbii time 5 ms; 
.’ Full micro SCSfl 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 

30. Factors Al and A2 showed retention times of 13,2 min and 13,9 

mm, 

respectively. In the same HPLC system Ramoplanin A2 

Factor (L.Gastaldo, R.Ciabatti,. F.Assi, E.Restelli, 

J.K.ettenxing, L.F.Zerilli, G.1oxnari6, M.Denaro and 

B.Cavalleri, (1992): "Isolation, structure determination and 
� :. 

35 biological activity of A-1686 Factors All, Al2 and A’3 

18 



WO 2006/075988 PCT/1JS2005/004$43 

glycolipodepsipeptide antibiotics", J Ind. Microbiol. 11 13-

18) eluted with a retention time of 7.5 min. 

Antibiotic 107891 Factors Al e A2 may be separated from a 

purified sample of antibiotic 107891 complex by means of 

5 preparative HPLC. 

Factor Al was separated and purified on a Symmetry Prep C18 

column from the purified antibiotic 107891 complex dissolved 

in DM50: formic acid 95:5 (v/v) using a 25 minutes linear 
.  ,, 91r’v gradient elution £LOIU .)LJ .1y UJ D CLL. J..JWW 

10 rate 

Phase B was acetonitrile. Phase A was 25 mm ammonium formate 

buffer pH 4.5 acetonitrile 95 5 (v/v) The eluted fractions 

containing pure antibiotic 107891 Factor Al were pooled and 

concentrated under vacuum. -The residual solution was 

10 lyophilised yielding pure Factor Al as a white powder. 
Factor A2 was separated and purified by isocratic elution on 

a Syiimetry Prep C18 column from a sample of purified 

antibiotic 107891 complex dissolved in acetic acid 

acetonitrile. 100 mM ammonium formate buffer (pH 4) 50:120:80 

20 (v/v) mixture Isocratic elution was performed at .a 7 ml flow 

rate with a mixture 100 mM ammonium formats buffer pH 4 

acetonitrile in the proportion 82 517,5 (v/v). The eluted 

fractions containing pure antibiotic 107891 Factor A2 were 

pooled and concentrated under vacuum. The residual solution 

25was 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) H0 123 

(v/v)1 contains a basic function, they are capable of forming 

salts with suitable acids according to conventional procedures 

30 and they may exist also in the free base form. 

Antibiotic 107891 and its Factors Al and A21 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 

35 those salts formed by standard reaction with both organic and 

� 19 



inorganic acids such as, for example, hydrochloric,. 

hydrobromic, sulfuric, phosphoric, acetic, trifluoroacetic, 

trichioroacetic, succinic, citric, ascorbic, lactic, maleic, 

fumaric, palmitic, cholic, pamoic, mucic, glutamic, camphoric, 

5 glutaric, glycolic, phthalic, tartaric, lauric, stearic, 

salicylic, methanesulfonic, benzenesulforiic, sorbic, picric, 

benzoic, cinnamic and the like acids The addition salts of 

antibiotic 107891 and its Factors Al and A2, with acids can be 

prepared according to the usual procedures commonly employed 

10 As an example, antibiotic 107891 or its Factor Al or its 

Factor A2, in the free base form, is dissolved into the 

minimum amount of a suitable solvent, typically a lower 

alkanol, or a lower alkanol/water mixture, the stoichiometric 

amount of a suitable selected acid is gradually added to the 
10 obtained solution and the obtained salt is precipitated by the 

addition of a non-solvent. The addition salt which forms is 

then recovered by filtration or evaporation of the solvents. 

Alternatively, these salts can be prepared in a 

substantially anhydrous form through lyophilization, in this 

20 case a salt of antibiotic 107891 or its Factor Al or its 

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. 

25 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 

30 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. 

20 
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The formation of salts of antibiotic 107891 and its 

Factors Al and A2 may serve several purposes, including the 

separation, purification of said antibiotic 107891 and its 

Factors Al and A2 and their use as therapeutical agents or 

5 animal growth promoters. For therapeutical purpoŁes, the 

pharmaceutically acceptable salts are usually employed. 

The term "pharmaceutically acceptable salts" identifies 

those non-toxic salts which can be utilized in the therapy of 

warm-blooded animals. 

10 The antibiotic 107981 complex, its Factors Al and A2  and 

a mixture of said Factors in any proportion can be 

Administered as such or in mixtures with pharmaceutically 

acceptable carriers and can also be administered in 

conjunction with other antimicrobial agents such as 

penicillins, cephalosporins, aminoglycosides and 

glycopept ides 

Conjunctive therapy, thus includes sequential, 

simultaneous and separate administration of the active 

compound in a way that the therapeutic effects of the first 

20 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 3. 

25 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.g. 

30 polyoxyethylerie sorbitan mono-oleate or polyethoxylated castor 

oil) or cyclodextrins or phospholipa.d 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 

35 a mixture of said Factors in any proportion may also be used 

21 
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in a suitable pharmaceutical form such as a capsule, a tablet 

or an aqueous suspension for oral administration or with 

conventional creams or jellies for topical applications 

Besides their use as medicaments in human and veterinary 

’5 therapy, the compounds of the invention can also, be used, as 

animal growth promoters For this purpose, a compound of the 

invention is administered orally in a suitable feed The exact 

concentration employed is that which is required to provide 

for the active agent in a growth promotant effective amount 

10 when normal amounts of feed are consumed.. 

The . addition of the active compound of the invention to 

animal feed is preferably accomplished by preparing an 

appropriate feed premix containing the active compound in an 

effective amount and incorporating the premix into the 

complete  ration. Alternatively, an intermediate concentrate or 

feed supplement containing the ’ active ingredient can be 

blended into the feed. The way in which such feed premixes and 

complete rations can be prepared and administered are 

described in reference books (such as "Applied Animal 

20 Nutrition", N 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 

25 A) Mass spectrometry: 

�in  MS experiments on a Thermofinxugan 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 

30 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 V1 

Infusion mode 10 .tl/min. Spectra were recorded from a 02 

mg/ml solution in methanol/water 80/20 (v/v) with 

35 trifluoracØtic acid 0,11W and are reported in Fig.1A (full scan 
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13C NMR spectrum of antibiotic 107891 dissolved In methanol-

d4:H20 (0.01 N 1-Id) 40:10 (v/v) exhibits the following. groups 

of signals (in ppm) at 600 MHz using MeOH-d4 as internal 

standard (49.15 ppm), [8-ppm; (attribution)]: 13.6 - 23.. 2 

5 (aliphatic CH3’ s), 26.16 - 73 (aliphatic CH2’ a and peptidic 

alpha CH’ a), 105 136. (aromatic and double bonds CH’s and 

quaternary carbons),.164. 3- 176.. 3 (peptidc :carbony3.$). 

F). Antibiotic 10789.1 complex was dissolved in 2-methoxyethanol 

(MCS):H20 12:3 (v/v) containing .a’molar excess of 0.01 N 

10 hydrochloric acid. The solution was, then back titrated with a 

solution of 0.01 N potassium hydroxide. . The resulting 

titration curve showed one basic ionizable function. 

AMINO ACIDS ’COMPOSITION OF ANTIBIOTIC 

1078.91 AND ITS FACTORS Al AND .A2 

A) Determination . of acid ’resistant" aminoacids in 

Antibiotic 107891 complex 

Antibiotic 107891 was submitted to complete acidic 

hydrolysis (HCl 6N, 1050C,.. 24h) and amino acid components of 

the antibiotic resistant to acid treatment were identified. 

20 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-

25 hydroxysuc.cinirnidyl carbamate (AccQ-Tag  Fluor reagent kit), 

Sfor GC anlysia with a mixture of. 3M HC1 in anhydrous methanol 

and trifluordacetic anhydride. 

The qualitative HPLC analysis . was carried out on a liquid 

chromatography system with, simultaneous DAD and MS detection. 

30 The HPLC method had the following conditions: 

� Column: . AccQ’-Tag"(Waters C18 Novo?ak 4pm 3.9 x. 150mm) 

Column temperature: 37°C . 

Flow: 1 mL/min. 

Phase A: Ammonium acetate 140mM pH 5 (acetic acid) 

35 Phase B:’ Water:acetonitrile 60:40 (v/v) 

24 . . 
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Elution Program 

PCTJIJS2005/004843 

Time 

(mm.) 

0 30 35 

I 
40 41 

5 5 80 j5 95 

UV detection: 254ruu 

MS conditions were the following: 

5 Spectrometer: Finnigan LCQ Deca equipped with standard 

electros pray source. 

Capillary temperature: 250°C 

Source voltage: 4.70. Ky 

Source current: 80 PA 

10 Capillary voltage: -15V 

The qualitative GC analysis was carried out on a gas 

cromatographer fitted with MS-El detection. 

The GC method had the following conditions: 

Column: J & W Scientific DB-5, 30m x 0.254 mm ID x 0.25 jim FT 

15 Carrier gas: helium 

Injection mode: splitless 

Injector temperature: 200°C 

Transfer line temperature: 300°C 

Temperature program: from 50°C to 100°C at 2..50C/min (10 

20 mirx), from 100°C to 250°C at 100C/mm (15 mm), 15 min at 

250°C 

Injection volume: 1 Al 

� 

MS conditions were the following: 

Spectrometr: Finnigan TSQ700 

25 Ionisation mode: Electron impact 

Voltage setting: 

Filament current: 400 mA 

Electron multiplier: 1400 V 

Electron energy:70 eV 

30 Positive ion mode 

Scan condition: 

25 
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Scan range:40-650 amu 

Scan time:1 sec 

In the LC/MS and GC/MS chromatograms obtained on the 

hydrolysate of antibiotic 107891, the following amino acids 

were identified along with other unidentified peaks: 

lanthionine, methyllanthionine, glycine, proline, va].ine, 

aspartic acid (NMR studies indicate that this is a 

transformation product of asparagine, which generates aspartic 

acid by hydrolysis), phenylalanine and leucine 

Antibiotic 107891 Factors Al and A2 were submitted to 

complete acidic hydrolysis in the same conditions 

(derivatization and HPLC-MS) reported for the complex. The GC-

MS analysis was carried out on a Thermo Finnigan Trace GC-MS 

instrument equipped with PTV injector 

The GC method had the following conditions: 

Column: Restek RTX-5MS, 15m x 025 mm ID x 0.25 pm 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 nJ-n at 100 °C, from 100°C to 135°C at 20°C/mm, 

1 min at 135°C, from 135°C to 2500 at 20°C/main, 1 min at 250°C 

Injection volume: 1 p1 

Injector: splitless mode, base temperature 

temperature 280°C, transfer rate 14.5°C/mm 

MS conditions were the following: 

Ionisation mode: Electron impact 

Voltage setting: 

Filament current: 149 pA 

Electron multiplier: 200 V 

Electron energy: 70 eV 

Positive ion mode: 

Scan condition: 

Scan range: 33-500 amu 

Scan time: 0.6 sec 

50°C, transfer 

In the hydrolysate of Factor Al of antibiotic 107891, 
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HPLC/MS and GC/MS chromatograms showed the presence of the 

following amino acids along with Other unidentified peaks: 

lanthionine, methyllanthionine, gJ..ycine, proline, valine, 

aspartic acid (NMR studies indicate that this is a 

5 transformation product of asparagine, which generates aspartic 

acid by hydrolysis), phenylalanine and leucine. 

The above procedure carried out on Factor A2 revealed 

the presence of the following amino acids along with other 

unidentified peaks: lanthionine, methyllanthionine, glycine, 

10 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 5-chiorotyptophan in antibiotic 

107891 complex and in its Factor Al and Factor A2. 

10 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, "Complete 

Aminoacid Analysis of Proteins from a Single Hydrolysate".. 

Journal Biol. Chem (United States), April 10, 1976, 251 (7), 

20 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 

25of 5-chloro-DL-tryptophafl was purchased from Biosynt AG, 

. Staad, Switzerland and its structure was confirmed by NMR 

analysis; DL-tryptophari was purchased from Merck KGaA, 

Darmstadt, Germany. 

Factor Al (1,5 mg) was suspended in 0,6 ml of 4N 

30 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 p1 of this solution 

35 was analysed by LC-MS. The separation was performed on a 
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Symmetry C19 (5 .im) 4.6 x 250 mm. column (Waters Co. Milford 

MA, USA) equipped with a Symmetry Cg (5 pm) 3,9 x 20 mm 

precolwnn. Elution was performed at 1 ml/min flow rate with a 

25 mm. linear gradient from 0% to 50% of Phase B. Phase A was 

5 25 mM HCOONH4 buffer pH 4.5:CH3CN 95:5 (V/v) and Phase B was 

CH3CN. UV detection was at 280 nm. The HPLC equipment was 

coupled with a Finnigan LCQ ion trap Mass Spectrometer 

(Thermoquest, Finnigan MAT, San Jose, CA, USA). 50 pl/min of 

the effluents from the column were diverted to the 

10 Electrospray Ionization (ESI) interface of the LCQ mass 

spectrometer. The MS analysis was performed under the 

following conditions: sample inlet: shear gas (N2) 60 psi; 

capillary heater 210°C; sample inlet voltage polarity: both 

positive and negative; ion spray voltage +1-4,5 Ky; capillary 

1* voltage +1-21 V; scan conditions: maximum ion time 50 ma; full 

micro: scan 3. 

Standards of tryptophan and 5-chiorotryptophan 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 

20 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-chioro-

tryptophan. 

Standard tryptophan was detectable with the 

chromatographic system used with a detection limit of 0,3 

25g/ml. This value is lower than the value which would have 

. been indicative of the presence of said amirioacid 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 

30 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 

35 lowest isotope composition in MS experiments on a 
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Thermofinnigan LCQ deca instrument fitted with an electrospray 

source, using Thermofinnigan calibration mix. The electrospray 

conditions were: Spray Voltage: .4.7 kV; Capillary temperature: 

250°C; Capillary Voltage: 8 V; Infusion mode 10 p.1/mm. 

5 Spectra were recorded from a 0.1 mg/ml solution in 

acetonitrile:water 50:50 (v/v) with acetic acid 0,5% and are 

reported in Fig.6A (full scan low resolution spectrum) and 68 

(zoom-scan high resolution spectrum) and in Fig 7A (full scan 

low resolution spectrum) and B (zoom-scan high resolution 

10 spectrum). 

The exact mass of antibiotic Factor Al and Factor A2 has 

been determined by using a Bruker Daltonics APEX II, 4.7 Tesla 

spectrometer fitted with an electrospray source. On the basis 

of these data, Factor Al is assigned a molecular weight of 

1P1 2246.71–0.06, calculated monoisotopic mass from [M+2H]2 at 

m/z 1124.36124 (accuracy 30 ppm), determined by high 

resolution ESI-FTMS. Factor A2 is assigned a molecular weight 

of 2230.71–0.06, calculated monoisotopic mass from [M+2H]24 at 

m/z 1116.36260 (accuracy 30 ppm), determined by high 

20 resolution ESI-FTMS. 

COMPARISON OF ANTIBIOTIC 107891 FACTOR Al AND FACTOR A2 WITH 

ANTIBIOTICS MF-BA--1768(x1 AND MF-BA-17681 

A) Microbispora corallina NNRL 30420 (MF-BA--1768), described 

in US 6,551,591 Bi, was acquired from NNRL collection. In an 

25 exploratory experiment, the N. corallina NNRL 30420 (MF-BA-

� 
1768) strain has been fermented in Erlenmeyer flask in the 

conditions described in US 61551,591 81. The harvested broth 

was extracted by dilution with methanol. After centrifugation 

of the mycelium, the supernatant was loaded on a HP20 

30 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]2signa1s, corresponding to the [M+2H)2 reported in US 

35 6,551,581 81 for MF-8A-176881 and MF-BA-1768Ci, respectively. 
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The above extract was then spiked with antibiotics 107891 

Factors Al and A2 and the mixture was analyzed by LC-MS. The 

peaks of antibiotics MF-BA-17681l and MF-BA-1768ci1 and of 

antibiotics 107891 Factors Al and A2 were found to have 

5 distinct retention time and distinct [M+2H]2 MS fragments. 

B) In a further experiment, a 30 1 thank fermentation of 

Microbispo.ra sp. strain NRRL 30420 (MF-BA-1768) was performed 

and the harvested broth was processed by following the 

description of US 61551,591 Bi. After purification steps 

10 sequentially on HP20 polystyrenic resin and polyamide CC 6 

0.1-0.3 inn (Macherey-Nagel) resin, two individual substances 

were obtained in pure form by preparative HPLC on a p10 

particle size C18 Phenomenex (Torrance CA, USA) Luna (250x12..2 

� 
mm) column eluted at flow rate 27 ml/min with the following 

15 multistep program: Time=0 mm (32% of phase B); Time8 mm 

(32% of phase B); Time20 mm (36% of phase B); Time=32 mm 

(90% Phase B). Phase A was formic acid 0.05% (v/v) in water, 

Phase B was CH3CN. 

These substances showed antibacterial activity against 

20 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--

1768a1 and MF-BA-176811, as described in US patent 6,551,591 

Bi.. 

25 

. 

This IV 

MIC_(jtg/m1)  

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

1768a1 176811 Al A2 con1ex 

1400 Staphylococcus aureus 0.13 0.5 0.13 0.13 0.13 
cl.isol. Met r 

568 Enterococcus faeoium 4 16 1 2 2 
cl.isol. 

569 Enterococcus faecium 4 11 2 2 
cl..isol. Van A 

559 Enterococcus .faecalis 4 g 1 2 1 
cl.isoj.. 

13 
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560 Enterococcus (aecalis 4 s 0.5 1 0.5 
cl.isol. Van A 

Experimental conditions of the antimicrobial tests were 

the same as those utilized for the tests reported in Table VI 

below. 

5 The LC -MS analyses of the isolated antibiotics MF-BA-

1768 and MF-BA-176811 were performed on a. Symmetry C (5 :m) 

4.6 x 250 mm. column (Waters; Milford MA,. USA) equipped with a 

Symmetry C3.a (5 :m) 3.9 x 20 mm precoluznn (both maintained in 

an oven at 50 0C temperature). Elution was performed at 1 

10 ml/min flow rate with the following multistep elution program: 

Time=0 min (30% Phase B); Time8 mm (30% Phase B); Time20 

.mm 

(45% Phase B); Time=24 mm (90% Phase B); and Time=28 mm 

(90% Phase B). Phase A was 25 mM HCOONH4 buffer pH 4.5:CH3CN 

95:5 (v/v) and phase B was CH3CN. The HPLC equipment was 

15 coupled with a Finnigan LCQ ion trap Mass Spectrometer 

(Thermoquest, Finnigan MAT, Sari JosØ CA, USA). 100 pJ./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 

20 gas flow (N2) 25 psi, aux gas flow 5 psi; capillary heater: 

210°C; sample inlet voltage polarity both positive and 

negative; ion spray voltage: +1- 4,75 Ky; capillary voltage: 

+1- 12 V; scan conditions: maximum ion time 50 ms; full micro: 

scan 3. 

It Individual antibiotic Factors MF-BA-1768a, and HF-BA-

30 

17685j, 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 (mm) [M+2H] 

MF-BA-176811 12f86 1091 

Antibiotic 107891 Al -16.3  1124 
Antibiotic 107891 A2 16,81 11116 

MF-BA-1768a. 118,1 . 1108 
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In the same chromatographic system rainoplanin factor A2 

(L..Gastaldo, R.Ciabatti, F..AssI, E.Restelli, J..K.Kettenring, 

L F Zerilli, G Romanô, M Denaro and B.Cavalleri, (1992) 

5 Isolation, structure determination and biological activity of 

A-16686 Factors A’l, Al2 and A’3 glycolpodepsipeptide 

antibiotics", J. Ind.. DLicrobiol 11 13-18) was eluted with 

11,00 min retention time... 

NMR SPECTROSCOPY OF ANTIBIOTIC 107891 FACTOR Al 
10 AND. FACTOR A2 

"H-NMR spectra of antibiotic 107891 Factor Al and Factor 

A2 were recorded in the mixture CD3CN.D20 (1 1) at 298 K on a 

Bruker AMX 600 spectrometer applying a water suppression 

sequence. As internal standard the residual: signal of 

14
 acetonitrile-d3 at 1.94 ppm was considered 
A) The .’H-NMR spectrum of antibiotic 107891 Factor Al is 

reported in Fig 8. 

’H NMR spectrum of antibiotic 107891 Factor Al, dissolved 

in CD3CN D20 (1:1), exhibits the following groups of signals 

20 (in ppm) at 600 MHz using CD3CN . as internal standard � (1.94 

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

0.89 d (CR3), 0.94 t (overlapped CR3’ s), 1.1 d (CE3), 

1.13 d (CR3), 1 15 t (overlapped ’CH3’ a), 149 in (CR2), 

1.69 d (CR3), 1.75 in (CR2)1 2.11 . m (CH), 2.26 in (CH),, 

25 2.5 in (CR2), 2.68 - 3.8 in (peptidic CH’s), 3.8.-  5.0 in 

(peptidic CH’ a), 5.45 - 6.17 s (CR2), 5.58 d (CH double 

. bond), 6.36 in (CH), 6.86 d. (CH double bond), 7.0 7.45 in 

(aromatic CR’ a) * The dimethyl sulfoxidØ signal is present at 

2.58 ppm and the forinate signal is also present at 8.33 ppm as 

30 impurities. 

B) The 1H NMR spectrum bb decoupled of antibiotic 107891 

Factor A2 is reported in Fig .9. 

’H NMR spectrum of antibiotic 107891 Factor A2, dissolved 

in CD3CN D20 (1:1), exhibits the following groups of signals 

35 (in ppm) at .600 MHz using CD3CN as internal standard (1.94. 

ppm), [8--ppm, multiplicity; (attribution)): 0.84 d (CR3), 
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0.88 d (CH3), 0.94 d (CR3), 1.06 d (CM3), 1.14 ci 

(CM3), 148 in (CM2.), 1.65-1.75 in (CH), 1.67 d (CM3), 2.15 

in (CM), 2.25 in (CM), 2.5 m (CM2), 2.77 - 3.8 m (peptidic 

CH’ s), 3.8 - 4.9 in (peptidic CHa’ 5), 5.45 6.14 S (CM2)., 

5 5.59 d (CM double bond), 6.34 in (CM), 6.84 d (CM double 

bond), 7.0 - 7.42 m (aromatic CM’ s). The dimethyl sulfoxide 

signal is present at 2.58 ppm and the formate signal is also 

present at 8.32 ppm as impurities. 

3.3C-NMR spectra of antibiotic, 107891 Factor. Al and Factor 

10 A2 were recorded in the mixture CD3CN:D20 (1:1) at 298 K on a 

Bruker AMX 600 spectrometer using as internal standard the 

residual signal of acetonotrile-d3 at 1.39 ppm. 

C) The 3*3C-NMR spectrum of antibiotic 107891 Factor Al is 

shown in Fig 10 13C NMR spectrum of antibiotic 107891 Factor 

Al, dissolved in CD3CN:D20 (1:1), exhibits the following groups 

of signals (in ppm) at 600 MHz using CD3CN as internal 

standard. (1.39 ppm), (8-ppm; (attribution)]: 13.6 - 23.03 

(aliphatic CM3’ s), 25.69 - 77.9 (aliphatic CM2’ s and peptidic 

CHU’ s), 105 - 137.3 (aromatic and double bonds CH’s and 

20 quaternary carbons), 165.6- 176.6 (peptidic carbonyls). 

D) The 1*3C_NMR spectrum bb decoupled of antibiotic 107891 

Factor A2 is shown in Fig 11 

3C-NMR spectrum of antibiotic. 107891 Factor A2, . dissolved 

in CD3CN;D20 (1:1), exhibits the following groups of signals 

25 (in ppm) at 600 MHz: using CD3CN as internal standard (1.39 

ppm), [8-ppm; (attribution)]: 13.6 - 22.9 (aliphatic CM3’ s), 

.25.65 - 73 (aliphatic CH21s and. peptidic CH’s), 105 137.3 

(aromatic and double bonds CH’s and quaternary carbons), 165.7-

176.1 (peptidic carbonyls). 

30 UV AND I.R. SPECTRA OF ANTIBIOTIC 107891 FACTOR Al and 

FACTOR A2. 

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; 

35 1661; 1529; 1433; 1407; 1287; 1114; 1021. Infrared spectrum is 
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reported in Fig. 12. 

B) The U.V. spectrum of antibiotic 107891 Factor Al recorded 

in methanoj.:H20 80:20 (v/v) with a Perkin-Elmer 

spectrophotometer Lambda 16, exhibits two shoulders at 226 and 

5 267 run. U.V. spectrum is reported in Fig. 13. 

C) The infrared spectrum of antibiotic 107891 Factor A2 

recorded in KBr with a Bruker FT-IR spectophotometer model IFS 

48, exhibits absorption maxima at (crn1): 3296; 3060; 2928; 

1661; 1529; 1433; 1407; 1288; 1116. Infrared spectrum is 

10 reported in Fig. 14. 

D) The U.V. spectrum of antibiotic 107891 Factor A2 recorded 

in methanol:H20 80:20 (v/v) with a Perkin-Elmer 

spectrophotometer Lambda 16, exhibits two shoulders at 226 and 

� 261 nm. U.V. spectrum is reported in Fig. 15. 

On the basis of the physico chemical data reported above, 

the following structure formula can be assigned to antibiotic 

107891: 

I 

20 wherein X is a halogen (F, Cl, Br, I) and wherein R1, R2, R3, R4, 

R5, R6, R1, and R8 may independently be H2OH, alkyl (branched or 

unbranched, substituted or unsubstituted), or aryl (substituted 

or unsubstitutecl). 

In an alternative embodiment, R1, R2, R3, and R4 may be H or 

25 OH. Therefore, the possible combinations of R1, R2, R3, and R4 

include the following. 

34 



Similarly, R5, R6, R7, and R8 may be H or OH. Therefore, the 

Ipossible coxtinations of R, R, R7, and Re include .the. 

following’. 

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, R1 is 

10 H, 42 is OR  R3 is H, and R4, R5, R6, R,, and R9 are H, which is 

a preferred embodiment of the invention together with the 

35 
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pharmaceutically acceptable salts thereof: 

PCT/US2005/004843 
I 

Additionally, on the basis of the physico chemical data 

reported above, the following structure formula can be 

assigned to antibiotic 107891 Factor A2, wherein X is Cl, R1 is 

OH, R2 is OH, R3 is H, and R4, R5, R, R7, and R6 are H, which is 

a preferred embodiment of the invention together with the 

pharmaceutically acceptable salts thereof: 

I 

10 

IN VITRO BIOLOGICAL ACTIVITY OF ANTIBIOTIC 107891 

Antimicrobial activity of the antibiotic 107891 was 

determined by the broth microdilution method according to the 

15 National Committee for Clinical Laboratory Standards 

recommendations (NCCLS, document M7-A5). 
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The strains used were clinical isolates or strains from 

American Type Culture Collection (ATCC). The result of the 

tests are reported in Table VI and Table VII. 

Antibiotic 107891 was dissolved in DMSO to obtain a 1000 

5 ,ig/ml stock solution, and subsequently diluted in water to 

obtain working solution. The media used were cation-adjusted 

Mueller Hinton broth (CANH33) for Staphylococci, M. 

catarrhalis, Enterococci and L. monocytogenes; Todd Hewitt 

broth (THB) for Streptococci; GC medium + 1% Isovitalex +1% 

10 haemine for Neisseria spp.; Brain Hearth Infusion +1% C 

supplement for H. influenzae; Lactobacillus broth for 

Lactobacilli; Middlebrook 7H9 with Middlebrook OADC enrichment 

for M. smegmatis; RPMI 1640 Medium for C.albicans. Wilkins 

if,Chaigren broth 
4 oxyrase(1:25 v/v) for Clostridia; Brucella 

broth containing cisteine (0.5 gIL) for Propionibacteria. 

Inocula for bacteria were 105 CFU/ml. C.albicans inoculum was 

1X104 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 

20 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. 
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TABLE VI: Antimicrobial activity of antibiotic 107891 
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TABLE VII: Antimicrobial activity of antibiotic 107891 against 

anaerobes bacteria 
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Antibiotic 107891 shows a good antibacterial activity 

against Gram-positive bacteria. 

The MIC range against Staphylococcus app., including 

10 Methicillin Resistant (MRS) and Glycopeptides Intermediate 

(GISA) resistant strains, is 0.13-4 pg/mi and against recent 

. clinical isolates of Enterococcus app., including Vancomycin 

Resistant (VR), is 0.5-4 pg/mi. Against Streptococcus app. 

MICa are :!9 0.13 pg/mi. 

15 Antibiotic 107891 is also active against anaerobic Gram-

positive strains; the MICa are 15 0.13 pg/mi against Clostridia 

and <0.004-4 pg/mi against Propionthacteria. Antimicrobial 

activities were showed against L.monocytogenes (MIC 0.125 

pg/mi) and Lactobacilli strains (MICa range <0.13-4 pg/mi). 
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Some Gram-negative bacteria are susceptible to antibiotic 

107891; MICe are 1-0.25 igIml versus M. catharralis, c.5-0.25 

jig/ml against Neisseria spp. and 32 .ig/m1 against H. 

influenzae. 

5 Antibiotic 107891 is not active against the E. coli and 

C. albicans strains tested. 

In time-kill experiments antibiotic 107891 shows 

bactericidal activity against S.aureus GISA and E.faecalis 

VanA strain; at 24 hours the bactericidal concentration is the 

10 MIC value in Mueller Hinton broth. 

S.aureus can cause life-threatening infections and MRSA 

is of particular clinical significance because it is resistant 

to all penicillins and cephalosporins and also to multiple 

other antibiotics; in addition it easily spreads from patient 

10 to patient causing outbreaks of infection with important 

implications for healthcare facilities (W. Witte, (1999): 

"Antibiotic resistance in Gram-positive bacteria: 

epidemiological aspects", Journal of Antimicrobial 

Chemotherapy 44:1-9). The Centers for Disease Control (CDC) 

20 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.EJr Mc Gowan, F. Tenover, 

25R.Gaynes, (1997): "Antimicrobial resistance in isolates from 

. inpatients and outpatients in the United States: increasing 

importance of the intensive care unit", Clinic Infect. Die. 

24: 211-5). Nosocomial staphylococcal infections are 

associated with considerable morbidity and mortality, 

30 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, including 

macrolides, aminoglyco sides, and the 13-lactams antibiotics in 

current use, including the latest generation of 

35 cephalosporins. 
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Vancotnyciri resistant hospital-acquired pathogens 

responsible for infections (such as endocarditis, meningitis 

and septicemia) are posing an increasing therapeutic challenge 

(Y * Cetinkaya, P. Falk and C. G.Mayhall, (2000): "Vancomycin-

5 resistant enterococci", Cliri. Microbiol Rev. 13 686-707, 

L.B.Rice, (2001): "Emergence of vancomycin-resistant 

enterococci", Emerg. Infec. Dis.7:183-7). 

S. pneumoniae and H. catarrbalis are recognized 

important pathogens of humans. They are a common cause of 

10 respiratory tract infections, particularly otitis media in 

children and lower respiratory tract infections in the eldery. 

H. catarrhalis and S. pneumoniae have been recently:H accepted 

as the commonest pathogens of the respiratory tract (LC. 

Enright and H. McKenzy, (1997): "Moraxe2la (Branhamella) 

catarrhalis. Clinical and molecular aspect of a rediscovered 

pathogen", J. Med.. Microbiol. 46:360-71). 

Clostridia are responsible of different diseases: gas 

gangrene and related wound infections, tetanus, botulism, 

antibiotic associated diarrhea (CDAD) and pseumexnbranous 

20 colitis. Most of these microorganisms, produce exotoxins that 

play an important role in the pathogenesis of the diseases. 

C thffici.le is the causative agent responsible for 25% of 

cases of CDAD and for virtually all cases of pseudomettibranous 

colitis. Over the last years the occurrence of C.difficile 

.25coinfection has occurred in patients with vancomycin resistant 

. enteroccoccal infection or colonization P.G. Bartlett, 

(1992): "Antibiotic associated diarrhea", Clinic. Infect.Dis. 

15: 573-581). 

30 

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 

35 determined by microbroth dilution method as above described. 

41 



5 

WO 2006/075988 PCTIIJS2005/004843 

TABLE VIII: Antimicrobial activity of antibiotic 107891 

’actors Al and A2 

Microorganism  
MICQigImI) 

Factor Al Factor A2 

819 Staph.aurous Met-S 003 003 

1524 Staph aureus Met-R :50.03 :SO .03 

2236 Staph.aureus Met-R 0,06 0,06 

3894 Staph.epidermidis Met-R:50.03 0,06 

3881 Staph ep,dennid!s Met-R 006 :50.03 

- 

602 

Steph.haemo!yticus Met-

R 0,26 0,25 

3919 

Strept.pneumoh/ae Pen-  

R 0.0015 0;0015 

3915 

Strept.pneumoniae Pen-

S 0015 00015 

4323 Ent.faecalis VanA 0.03 0.03 - 

JI Ent. aoca!is VanA I I 

4341 Ent.faecaiis VanB 0,5 0,5 

4397 Ent.faecalis VanB I I 

4341 Ent.faeca!is VanB 2 2 

8349 

EnUaecium Van A LNZ-

R 2 2 

4 Ent.faecium Van A I 

3 Ent.faecium Van A 0,5 0,5 

D561 - Ent.faecium Van A 2 2 

AS Ent. faeclum Van A 

- 

0,5 0,5 

4339 Ent. faeciumVanD 0,25 0,25 

4174 Ent.gallinarurn I I 

997 Neisserla gonorrhaee 0,5 0,25 

1613 Ne/sser!a man/ngitidis 0,25 0,25 

1016 Prop!onibacterium.acnas 0.03 0,06 

IN VIVO EIOLOGIAL ACTIVITY OF ANTIBIOTIC 107891 

Female ICR mice (Harlan Italia SpA - S. Pietro al 
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Lca�tisone,  Italy)- weighing 23-25 g were used in experiments of 

acute lethal infection in imtnriunocompetent or, neutropenic 

mice. Neutropenia was induced by two intraperitoneal 

administrations of cyclophosphainide, 200 and 100 mg/kg, at 

5 four days and one day, respectively, before the mice were 

� infected. 

Infection, was induced by inoculating intraperitoneally in 

mmunocompetent. mice (8 animals/doss/treatment group) a 

bacterial suspension of either a clinical isolate of 

1. methicillin resistant staphylococcus (Staph. aureus SA3817) or 

a standard methicillin susceptible strain (Staph. aureus Smith 

ATCC19636), or by inoculating in neutropenic mice a clinical 

� isolate of glycopeptide resistant enter000ccus (Ent. faecalis 

The bacterial challenges (ca 106 cells/mouse) were given 

15. suspended in 0.5 nL of 5% bacteriological mucin (Difco). 
� 

Untreated animals died within 24-72 h after infection. 

.Mt–biotic treatment began within 10-15 min after challenge, 

"Antibiotic 107891 was administered once intravenously or 

subcutaneously in different aqueous formulations. The 50% 

20 effective dose (ED50) and 95% confidence limits were calculated 

by the Spearman-Kärber method (D.J. Finney, (1952) "The 

Spearman-tcrber 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 

25 reported in the following Table IX. 

Antibiotic 107891 is not toxic up to the maximum tested 

� dose of 200 mg/kg. 
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Table IX ED50s of antibiotic 107891 in acute lethal infections 

in mice.  

’oxmulation Strain Route ED50 95% confidence 

mg/kg limits 

5 

A MSSA iv 2.1 1.7 - 2.7 

Sc 2.1 1,7 - 2.7 

10 A VanA iv 3.2 2.7 - 3.9 

Sc 11.1 9.2 - 13.5 

B MRSA se 4.2 3.5 5.1 

2.8 4.9 140 C VanA iv 3.7 - 

sc 12.7 10.7 - 15.0 

Formulations: 

A: 10% (v/v) DM80, 10% (w/v) Beta hydroxy-propyl cyclodextrin 

20 (Sigma), 80% (v/v) of 5% (w/v)glucose in H20 

B: 10% (v/v) DM80, 40% (v/v)PEG 400 in 0.1 M aqueous 

CH3CO0I 

C: 50% (v/v) PEG 400 in H20 

Strains: 

25 I. MSSA: Staph. au.reus Smith 819 ATCC19636 

II. MRSA: Staph. aureus 3817, clinical isolate 

III. VanA: Ent. faecalis A533, clinical isolate, in 

neutropenic mice 

30 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.1A (full scan low resolution spectrum) and lB (zoom-scan 

high resolution spectrum) represent mass spectra of antibiotic 

107891 showing a doubly protonated ion at m/z 1124 and m/z 

35 1116. 
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FIG 2 represents the I R absorption spectrum of antibiotic 

107891 dispersed in KBr. 

FIG .3 represents the civ spectrum of antibiotic 107891 

dissolved in. methanol:H20. 

5 FIG..4 represents the 1H-NMR spectrum recorded in the mixture 

methanol-d4:H20 (pH 4.3 HC1)40:10 (v/v) at .40°C on a Bruker AMX 

600 spectrometer applying a water suppression sequence. 

FIG. 5 . represents the’3C-NMR spectrum recorded in the mixture 

methanol-d4H20 (pH 4.3 HC1)40 10 (v/v) at 40°C on a Bruker AMX 

tO 600 spectrometer. 

FIG 6A (full scan low resolution spectrum) and 6B (zoom-scan 

high resolution spectrum) represent mass spectra of antibiotic 

107891 Factor Al showing a doubly protonated ions [M+2H32 at 

m/z 1124. 

FIG. 7A (full scan low resolution spectrum) and 7B (zoom-scan 

high resolution spectrum) represent mass spectra of antibiotic 

107891 Factor A2 showing a doubly protonated ions [M+2H]2’ at 

m/z 1116. 

FIG. 8 represents the H-NIR spectrum of antibiotic 107891 

20 Factor Al recorded in the mixture CD3CN:020 (1:1) at 298 K on a 

Bruker AMX 600 spectrometer applying a water suppression 

sequence. 

FIG.9 represents the 1H-tslMR. spectrum of antibIotic 107891 

Factor A2 recorded in the mixture CD3CN:020 (1:1) at 298 1< on a 

25Bruker AMX 600 spectrometer applying a water. suppression 

. sequence. 

FIG. .10 represents the3C-NR. spectrum of antibiotic 107891 

Factor Al recorded In the mixture CD3CN:D20 (1:1) at 298 Ic on a 

Bruker AMX 600 spectrometer. 

30 FIG. 11 represents the"C-NMR spectrum of antibiotic 107891 

Factor A2 recorded in the mixture CD3CN:D20 (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 RBr. 

35 FIG. 13 represents the U.V. spectrum of antibiotic 107891 
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Factor Al dissolved methanol -.H20. 

Fig. 14 represents the I. R. absorption spectrum of antibiotic 

107891 Factor A2 dispersed in KBr. 

Fig. 15 represents the U.V. spectrum of antibiotic 107891 

5 Factor A2 dissolved methanol:H20. 

EXAMPLES 

Example 1 Fermentation method of MLcrebispora ap � 2CC 

PTA-5024 

10 MiLcrobispo.ra sp. ATCC .PTA-5024 strain was maintained on 

oatmeal agar slants for 2-3 weeks at 28°C. The microbial 

content of one slant was scraped with S ml sterile water and 

inoculated into 500 ml Erlenmeyer flasks containing 100 ml 

of seed medium (AF/MS) which is composed of (g/l): dextrose 

1 20, yeast extract 21 soybean meal 8,NaCl 1 and calcium 

carbonate 4. Medium was prepared in distilled water and pH 

adjusted to 7.3 prior to sterilization at 121°C for 20 min. 

The inoculated flasks were grown at 28°C, on a rotatory shaker 

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

20 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 

25 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. 

30 The production of antibiotic 107891 was performed in a 300 1 

fermenter containing 200 1 of the production medium M8 

composed of (gil): 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 

35 to 7.2 before sterilization at 121°C for 25 min. After cooling 
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the fermenter was inoculated with about 14 1 (7%) of pre-

culture. Fermenter was run at 29°C, at 180 rpm stirring and 

at 0.5 vvm aeration with a head pressure of 0.36 bar. The 

fermenter was harvested after 98 hours of fermentation. 

5 The production of the antibiotic 107891 was monitored by 

}IPLC as previously described, after. extraction of the whole 

culture broth with the same volume of methanol. The extraction 

was performed at room temperature under stirring for one hour. 

Example 2 Alternative Fermentation method of 

10 111 crobispora sp. AI!CC PA-5024 

Microbispora sp. ATCC PTA-5024 was inoculated in 500 ml 

Erlenmeyer flasks containing 100 ml of growing medium (GI) 

consisting of g/l: glucose 10, maltose 10, soybean oil 10, 

10o medium 

meal 8, yeast extract 2 and calcium carbonate 4. The 

medium was prepared in deionised water and sterilized at 120°C 

x 20 mm. without pH adjustment. The inoculated flasks were 

incubated for 120-168 hours at 28°C, under 200 rpm stirring 

till a good growth was observed. The flasks were then used to 

inoculate (3 %) a 4 1 bioreactor containing 3 1 of seed medium 

20 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 

25stirring and 0.5 v-vm aeration, and was then transferred to the 

. production tank. 

The antibiotic production was obtained in a 300 1 

fermenter containing 200 3. of the productive medium (V6) 

consisting of (g/l): dextrose 20, yeast extract 5, meat 

30 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 mm. 

The fermenter was inoculated with 14 1 of seed culture 

(7%) and the fermentation was carried out at 29°C, stirred at 

35 180 rpm, aerated with 100 1 of standard air per minute (0.5 
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AAI 
vvm). The antibiotic 107891 production was monitored by H?LC 

as previously described. The fermentation was harvested after 

about 160 hours. 

Example 3 Recovexy of antibiotic 107891 

5 The fermentation broth described in the Example 1 was 

filtered by tangential filtration system (0.1 pm pore size 

membrane, Koch Carbo-Cor, Koch Wilmington, USA) to obtain 170 

1 of supernatant and 30 1 of concentrated mycelium. Antibiotic 

107891 complex was found both in the filtrate (A) and in the 

10 mycelium (B). 

(A) The filtered broth was stirred one night at room 

temperature in the presence of Diaion HP-20 polystyrenic resin 

(4 1). The resin was then recovered, washed with 10 1 

methanol:water 4:6 (v/v) and eluted batchwise initially with 

10 1 methanoi:water 9:1 (v/v) and then with 10 1 

methar&ol:butanol:water: 9:1:1 (v/v). The. pooled eluted 

fractions containing 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 

20 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 

25 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 

30 at room temperature with Diaiôn �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 

35 monitored for the presence of antibiotic 107891 by agar 
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diffusion assay on Staphylococcus aureus and by analytical 

H2LC method as previously reported. 

The eluted fractions containing antibiotic 107891 were 

pooled, were concentrated under reduced pressure and were 

5 freeze dryed, yielding 8.1 grams of crude antibiotic 107891. 

Example 4: Alternative recovery of antibiotic 101891 

The harvested broth from the 200 1 tank fermentation 

described in example 2 was brought to p1-I 6.8 and the broth was 

filtered by tangential filtration (0.1 11 pore size membrane, 

10 Koch Carbo-Cor). The permeate (180 1) was stirred batch-wise 

overnight at room temperature with 2 1 of Diaion HP20 resin 

(Mitsubishi Chemical) and the resin was then collected. 

Methanol (25 1) was added to the retentate portion in the 

.tangential filtration equipment (about 20 1) containing the 

concentrated mycelium. This suspension was stirred for 1 hour 

and then was filtered with the microfiltration system to a 

residual retentate volume of about 20 1. Additional methanol 

(25 1). was then added and the above process was repeated 

sequentially for a total of 5 cycles. The pooled methanol 

20 extracts (about 125 1) were diluted with 160 1 of 

demirieralized 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 pooled with the Diaion HP 20 resin 

used to extract the broth permeate according to the process 

25 above described. The pooled resin was washed into a 

chromatographiccolumn
 with 20 1 of water:methanol 6:4 (v/v). 

The antibiotic 107891 was eluted with 23 1 of methanol : 50 xtiM 

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 

30 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 

35 antibiotic was eluted with water:methanol 3:7 (v/v) and then 
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with 1:9 (v/v) mixture. The elution was. completed with 25 mM 

ammonium formate buffer pH 2.8: methanol in the ratio 1:9 

(v/v). The eluates containing antibiotic 107891 were pooled 

and concentrated under vacuum to a final volume of 1 1. The pH 

5 of the concentrated solution was brought from 4 to 5.7 with 7 

M ammonium hydroxide and then the mixture was centrifuged to 

collect the precipitate. This solid was suspended in water and 

freeze-dried, yielding 6.96 g of antibiotic 107891 

preparation. 

10 Example 5: Purification of antibiotic 107891 

Crude antibiotic 107891 (3,6 g), prepared as described in 

Example 3, was purified by medium pressure chromatography on 

100 g of reverse phase C8 (EC) 40-70 pm particle size, 60A 

pore size, 1ST (International Sorbent Technology, Mid-

Glamorgan, UK) by using a Bichi B-680 Medium Pressure 

Chromatography System (Büchi laboratoriums-technik AG, Flawil 

Switzerland) equipped with B-687 gradient former, B-684 

fraction collector, B-685 glass column 70 X 460 mm. The resin 

was previously conditioned with a mixture of phase A: phase B 

20 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 mm. 

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). 

25 The fractions containing antibiotic 107891 were pooled, 

concentrated under vacuum and lyophilized twice from water, 

I yielding 430 mg of purified antibiotic 107891. 

Example 6: Purification of antibiotic 107891 by 

preparative RPLC 

30 Antibiotic 107891 was further purified by preparative 

HPLC on a Hibar prepacked lichrosorb R?8 (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 formats buffer pH 4.5 : 

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

50 
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A sample of Antibiotic 107891 from example 5 (300 mg) was 

dissolved in 1,5 ml 350 :1 of DMSO:formic acid 95:5 (v/v) and 

300 p.1 were processed per chromatographic run. Antibiotic 

107891 was typically eluted in 15-16 minutes. The eluted 

5 fractions of 5 chromatographic runs, containing antibiotic 

107891, were pooled and were concentrated under vacuum. The 

residual solution was lyophilised from water three times 

sequentially, yielding 31 mg of antibiotic 107891 as a white 

powder. 

10 Erinple 7: Separation and Purification of individual 

Factors Al and A2 of antibiotic 1.01891 

Factors Al and A2 were separated and purified from the 

antibiotic 107891 complex of Example 5 by preparative HPLC on 

IPa
 Symmetry Prep C18 (7 j.int particle size) column 7.8x300 irim 

Waters (Mildfold USA) using two different elution programs. 

A) Factor Al was purified by a 25 minutes linear gradient 

elution from 30% to 45% of Phase B, at :3.5 ml flow rate. 

Phase A was 25 mM ammonium formats buffer pH 4.5 : 

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

20 Purified antibiotic 107891 complex (15 mg) was dissolved in 

350 fl. of DMSO:fortnic 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 

25 described above. The fractions of 14 chromatographic runs, 

is

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. 

30 B) Factor A2 was purified by isocratie elution at 7 ml flow 

rate with 100 mM ammonium formats buffer pH 4 : acetonitrile 

82.5 : 17.5 (v/v). Purified antibiotic 107891 complex (5 mg) 

was dissolved in 250 jil of acetic acid : acetonitrile : 100 

mM ammonium formats buffer pH 4 50:120:80 (v/v) mixture and 

35 was processed per chromatographic run. The Al and A2 Factors 
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CLAIMS 

1. A compound of the formula 

PCTIUS2005/004843 

5 
wherein X is selected from the group consisting of F, Cl, 

Br, and I; and 

wherein R1, H2, R3, R4, H5, R6, R7, and H8 are independently 

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

10 2. The compound of claim 1, wherein X is Cl, H2 is OH, 

and H1, R3, R4, R5, R6, H1, and R8 are H. 

3. The compound of claim 1, wherein X is Cl, R1 is OH, 

H2 is OH, and H3, R4, R5, R6, R1, and R8 are H. 

4. The compound of claim 1, wherein H4, H5, R6, R,, and 

15 H8 are H. 

� 
5. The compound of claim 4, wherein Rj is H, a2 is H, 

and R3 is H. 

6. The compound of claim 4, wherein R1 is H, R2 is H, 

and H3 is OH. 

20 7 The compound of claim 4, wherein H1 is H, H2 is OH, 

and H3 is OH. 
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8. The compound of claim 4, wherein R1 is OH, R2 is OH, 

and R3 is OR. 

9. The compound of claim 4, wherein R1 is OR, R2 is H, 

and R3 is H. 

5 10. The compound of claim 4, wherein Rj is OH, R2 is H, 

and R3 is OH -0

10 

11. A compound of the formula 

12. A compound of the formula: 
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13 Antibiotic 107891 complex comprising Factor Al and 

Factor. A2 being a white powder having the following 

characteristics 

(A) Mass spectrum recorded from a 0.2 mg/ml 

5 solution in methanol.water 80/20 (v/v) with 

trifluoracetic acid 0.1% on a Thermofimnigan LCQ deca 

instrument fitted with an electrospray source, using 

Thermofinnigan calibration mix under the following 

electrospray conditions spray voltage. 4.7 kV; capillary 

10 temperature’ 220° C, capillary voltage 3V, infusion mode 

10 1/min, showing two double protonated ions at m/z 1124 

and m/z 1116, corresponding to the lowest isotope 

composition of Factor Al and A2, respectively; 

, (B) Infrared spectrum recorded in KBr with a Bruker 

FT-IR spectophotometer model IFS 48, exhibiting 

absorption maxima at (cm’): 3263; .2929; 1661; 1533; 1402; 

1114; 1026; 

(C) U.V. spectrum performed in methanol’H20 80:20 

(v/v) with a Perkin-Elmer spectrophotometer ,Lambda 16, 

20 exhibiting two shoulders at 226 and 267 rim, 

(D) H-NMR spectrum recorded at 600 MHz in the 

mixture methanol-d4:R20 (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 

25 residual signal of methanol-d4 at: 3.31 ppm, exhibiting 

. 
the following signals (6ppm muliplicity; 

(attribution)1:0,93  d (CR3), 0.98 . d (CR3), 1.07 t 

(overlapped CH’s), 1.18 t (overlapped CH3’s), 1-26 s 

(CR3), 1.30 t (overlapped CH3’s)�, 1.62-1.74 in (CR2), 1.78 

30 d (CR3), 1 80 d (CR3), 2 03 in (CR2), 2.24 m (CU), 2 36 in 

(CR2), 2.72-3.8 m (peptidicaipha CR’s), 3.8-5.2 in 

(peptidic alpha CH’s),, 5.53-6.08 a (CH), 5.62 d (CH 

.double bond), 6.42 in (CR),� .6. 92 d (CE double bond), 7.0-

7 in (aromatic CH’s), 7.62-10.4  d and m (aromatic arid 

35 pept.idic NH’s); 
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B) the exact: mass of antibiotic determined by 

using a Bruker Daltonics APEX II, 4.7 Tesla spectrometer 

fitted with an electrospray source, corresponding to a 

molecular weight of 2246.71–0.06, calculated monoisotopic 

mass from [M+2H]24 at m/z 1124.36124 (accuracy.30.pprn); 

C) when dissolved in CD3CN:D20 (1:1), 1H, NNR 

spectrum exhibiting the following groups of signals (In 

ppm) at 600 MHz using CD3CN as internal standard (1.94 

ppm), (8-ppm, multiplicity; (attribution)’]:: 0.84 d 

10 (CU3), 0.89 d (CH3), 0.94 t (overlapped CH’s), 1.1 

� d (CU3), 1.13 d (CU3), 1.15 t (overlapped CH3ts), 

149 in (CH2), 1.69 d (CU3), 1.75 in (.CH2), 2.11 in 

(CU), 2.26 rrt (CU), 2.5 m (CU2), 2.68 T. 3.8 rn ..(pepticLic 

CH’s), 3.8 5.0 in (peptidic CH’s), 5.45 -:6.17. s 

(CU2).r .. 4.58 d (CU double bond), 6.36 rn. (CH), 6.86 ’d 

(CU double bond), 1.0 7.45 in aromatic CH’s), 

� D). when dissolved in CID3CN:D20 (1:1), 13C NR 

spectrum exhibiting the following signals (in ppm)’ at 

600 MHz using CD3CN as internal standard (1.39 ppm)., 

20 [8=ppm; �(attribution)]:  13.6 23.03 (aliphatic CR3’s), 

25.69 - 77.9 (aliphatic CH21S and peptidióCH’.$), 105 

137.3 (aromatic and double bonds CU’s Æriduaternary 

carbons), 165.6- 176.6 (peptidic carbonyls); . .� 

E) Infrared spectrum recorded in iCBr with a Bruker 

25 . FT-IR spectophotometØr model IFS 48 exhibiting absorption 

�........maxima  at (cm): 3294;, 3059; 2926; 1661; 1529; 1433; 1407; 

128.7; 114;.1021; 

F) tY.V. spectrum recorded in methanol H20 (in ratio 

80.20) with a Perkin-Elmer spectrophotometer Laxbda 16 

30 ’ .. exhibiting two shoulders at 226 and. 267 nm; 

G) the acid.iydrôiysate  in 6N MCi, (10.5°C, 24 h) 

showi.ng the presence Of the following amino acids, along 

with other. unidentified’ peaks, after’ derivatization with 

6-aminoquinolyl-N-hydroxysucciniin.idyl carbaivate: 

35 lanthionine, methyllithionine, glycine, prol.ine, valine, 
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t. 
aspartic acid (hydrolysis product of asparagine), 

phenylalanirie, and leucine; and 

I) the acid hydrolysate in 4N methanesulfonic acid 

containing 0012 (w/v 3-(2-aminoethyl)indole as catalyst 

5 (115°C, IGh) showing the presence of 5-chiorotryptophan. 

IS.,. Factor A2 of antibiotic 107891 being a white powder 

baving:the following characteristics: 

A) a doubly protonated ion at m/z 1116 

10 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 

� Thermoiznigan LCQ deca instrument fitted with an 

electrà3pray source, using Thermofinnigan calibration mix 

15* under the following electrospray conditions: spray 

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

� voltage: By; infusion mode 10 p.1/min; 

3) the exact mass determined by using a Bruker 

Daltonics A?EX II, 4.7 Tesla spectrometer fitted. :.with .än  

20 . electrospray source, corresponding to a molecular weight 

of 2230.71–0.06, calculated Xrionoisotopic mass from 

{M+2fl.12 at rn/z 1116.36260 (accuracy 30 ppm); 

C) when dissolved in CD3CN:D20 (1:1), 1H NMR  

spectrun ethbiting the following signals (in ppm) at 

’ 

600 M!z using CD3CN as internal standard (1.94 ppm), 

[8=pprn,ntultiplicity; (attribution)]: 0.84 d (CH3), 

0.88 d (CH3), 0.94 d (C), 1.06 d (CH3), 1.14 d 

(CH3), 148 rn(CFI2), 1.65-1.75 in (C}12), 1.67 d (CH3), 

2.15 a (CH), 2.25 in (C}i), 2.5 m (CH2), 2.77 3.8 in 

30 (peptidic 11’s), 3.8 - 4.9 m (peptidic CH’s), 5.45 - 

6.14 s (CH2), 5.59 d (CH double bond), 6.34 xii (CH), 

6.84 d (CH double bond), 7.0 7.42 in (aromatic CH’s); 

D) when dissolved in CD3CN:D20 (1:1), 3C NM 

� spectrum, exhibiting the following signals (n ppx) at 
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� 600 MHz using CD3CN as internal standard (1.39 ppm), 

[3=ppm; (attribution:).]:.13.6 - 22.9 (aliphatic CH31s), 

25.65 - 73 (aliphatic CH23 and peptidic CH’s), .10-

137.3 :(aomatic and double bonds CH’s and quaternary 

5. carbons)., 165.1- 176.1 (:peptidic carbonyls); 

) Infrared. :spectrum recorded in Kr with a Bruker 

FT-IR spectophotometer model IFS 48, exhibiting absorption 

maxima at (cm -1) .: 3296; 3060; 2928; 1661; 1529; 1433; 1407; 

1288; 1116; 

10 F) U.V. spectrum recorded in methanol:H20 (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 HC1, (105°C, 24 h) 

showing 
the presence of the following amino acids, along 

with other unidentified peaks, after derivati.zaUpri with 

6aminoquinoly1-N-hydrOXySUCCinimidYl carbamate: 

lanthionine, methyllanthionine, glycine, proline, valine, 

S 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-aminoethy1)indo1e as catalyst 

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

16. A process for producing antibiotic 107891 and its 

.25 Factors Al and A2 and the salts thereof with acids comprising 

.S 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 

� � 30 aqueous 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 10781 

� 59 
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17. The process according to claim 16, wherein the 

strain Hicrobispora sp. ATCC PTA-5024 or the antibiotic 107891 

producing a variant or: mutant thereof are pre-cultured. 

18. The process according to claim 16, wherein the 

5 isolation of the antibiotic 107891 is carried out by filtering 

the fermentation broth and the antibiotic is recovered from 

the filtered fermentation broth according to a technique 

selected from the group consisting of extraction with a water-

immiscible solvent, precipitation by adding a non-solvent or 

10 by changing the pH of the solution, absorption chromatography, 

partition chromatography, reverse phase partition 

chromatography, ion exchange chromatography, molecular 

exclusion chromatography, and a combination of two or more of 

said techniques. 

15 19. The process according to claim 16, wherein the 

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 

20 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 

30 techniques. 

20. The process according to claim 19, wherein the 

concentration of the water-miscible solvent in the mycelium 

extract is reduced before it is processed to recover the 

RR 
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antibiotic therefrom. 

21. The process according to claim 18, wherein the 

filtered fermentation broth is contacted with an absorption 

resin, and said resin is ItitŁd with a polar, water-miscible 

5. solvent or a mixture thereof with water, whereby a solution 

containing the crude antibiotic 107981 is obtained. 

22. The process according to claim 21, wherein the 

absorption resin is selected from the group consisting of a 

polystyrene, a mixed polystyrene-divinylbenzene, and a 

10 polyamide resin, 

23. The process according to claim 19, wherein the 

mycelium is extracted with a C -C3 alkanol, and the mycelium 

extract is contacted with an absorption resin, and eluted 

therefrom with a polar water-miscible solvent or a mixture 

15 thereof with water, whereby a solution containing the crude 

antibiotic 107891 is obtained. 

24. The process according to claim 18, wherein the 

sLutions containing the crude antibiotic 107891 are pooled 

and processed for further purification of said antibiotic 

20 . .107891. 

25. The process according to claim 21, wherein the 

solution containing the crude antibiotic 107981 is 

concentrated and then freeze-dried to yield a crude antibiotic 

107891 solid product. 

H 25 26. The process according to claim 21, 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. 

- 27. The process according to claim 16, wherein the 

30 antibiotic 107981 is purified by means of a chromatographic 

procedure, preferably by preparative HPLC or medium pressure 
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Patent 
Attorney Docket: 892.280-196 

1 

ANTIBIOTICO 107891, SUS FACTORES Al Y A2, SALES Y 

COMPOSICIONES FARMACEUTICAMENTE ACEPTABLES, V USO DE LOS 

MISMOS 
� Esta solicitud as una presentación internacional basada en la solicitud de 

5 EE.UU. con n° de serie [expediente n° 892.280-195], presentada el 12 de enero 

de 2005, la cual es Una continuaciôn en parte de la solicitud de EE.UU. con n° 

de sane [expediente n° 892.280-499], presentada el 11 de enero de 2005, la 

cual as una presentaciOn nacional 371 del PCT/EP2004/007658, presentada el 

12 de enero de 2004, la cual reivindica prioridad respecto a la solicitud de 

10 patente europea no 0301 16306,7, presentada el 18 de juho de 2003, el total do 

las cuales se incorpora expresamente por este media coma referencia en su 

totalidad. 

La presente invención se refiere a una sustancia antibiôtica do origen 

microbiano, denominada arbltrariamente .antibiOtico 107891, el cual es un 

15 com.plejo que comprende los Fàctores Al y A2, las sales farmacØuticamente 

aceptables de los mismos, composiciones farniacØuticas de los mismos y su 

uso comp age nte antibacteriano. 

Otro objeto do la presente invenciôn es un procedimiento para preparar 

el antibiótico 107891, el cual incluye cultivar Microbispora sp. 107891 (do aqul 

20 en adelante identificada como Micrnbispora sp. ATCC PTA-5024) 0 una do sus 

variarites a mutantes manteniendo la capacidad para producir dicho antibiôtico, 

recuperando el antibiOtico de Ia invonciOn a partir del micello y/o a partir del 

caldo de fermentación, aislando la sustancia pura par medios cromatogrÆficos y 

separando los Factores Al y A2. 

25 El antibiOtico 107891 as un agente antimicrobiano novedoso con una 





� : �. : et 

mientras que los lantibiôticos de tipo mersacidina matan las cØlulas bacterianas 

pnncipalmente inhiblendo la biosintesis de la pared celular (H Brotz, C 

Bierbaun, K Leopold, P E Reynolds y H G SahI, (1998) "The lantibiotic 

mersacidin inhibits peptidoglycan synthesis by targeting lipid II", Antimicrob 

5 Agents Chemother 42 154-60) 

Los antibiótiàosproducidospor  la, cepa de Microbispora Oorallina NRRL 

30420, identificados como antibioticos MF-BA-1768a1 y MF-BA-176801 

respectivamente, se descnben en el documento US 6.551.591  BI Los datos 

ffsicoqulmicos recogidos en Ia patente identiftcada anteriormente (por ejemplo 

10 datos de espectroscopta de masas, peso molecular, coritenido de aminoÆcidos) 

y 

la comparacion de los tiempos de retención en los analisis experimentales 

por CL-EM muestran claramente qua el complejo del anttbi4tico 107891 asI 

como sus.coniponentŁs Factor Al y Factor A2 son entidades quim ices distintas. 

de los antibioticos MF-BA-1768a1 
y 

MF-13A-17681 

15 El documento EP 0592835A2 describe los antibiôticos antitumorales BU-

4803TA1, A2, B, C1, C2 
y D Los artibiOticos BU-4803TA%, A2 y B so recuperari a 

partir del caldo de fermentac,ón do Microbispora 55327 (AA 9966), mientras 

qua los antibióticos BU-4803TC1, 02 y D son productos de transformación de 

losS antibiOticos BLJ-4803TA1, A2 y B respØctivarnºnte, cuando estos productàs  

20 se almacerian en sulfóxido do dimetilo Los datos frstco-qulmicos recogidos en 

el documento EP 0592 835 A para los antibiOttcos anteriores (pot ejemplo 

aspecto, absorciôn U V1 peso molecular, actividad antitumoral) muestran 

� .claramenteque son sustancia distintas del complejo del antlbiótico  107.891 y do 

sus Factores Al y A2. � � �� � .. � � � � � 

2 �.. �. � � �. � � � � ... : �: � � � � � � � � : � � � 
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CEPA V FERMENTACION 

Se a,sló  Microbispora sp 107891 en el ambiente y se depositó el 27 de 

febrero 
do 2003 con la Colección Americana de Cultivos Tipo (ATCC, American 

Type Culture Collection), 10801 University Blvd., Manassas VA, 20110-2209 

5 EE UU, al amparo del Tratado de Budapest Se acordO como numero de 

adqu,siciOn do la cepa el PTA-5024 

La producciôn do antib,ótico 107891 se logth cultivando una cepa do 

Microbispora sp. capaz do producirlo, es decir, Microbispora sp. ATCC PTA-

5024 
o Uris do sus varlantes o mutantes manteniendo la capacidad para 

10 mantoner dicho antibtôtico, aislando el antibtôtico resultante a partir del caldo 

de cultivo completo y/o a partir del micelio separado y/o a partir del caldo do 

fermentacion filtrado, y purificando el antibiótico aislado por medics 

cromatogrÆficos En cualquier caso, se preflere producir antibiotico 107891 en 

condiciones aerObicas en un medic acuoso rico en nutnentes que contenga 

� �. 15 fuentes fÆcilmente asimilablØs de carbono, nitrOgeno y sales inorgânicas. 

Pueden usarse muchos do los medics ricos en nutnerites empleados 

normalmente en el campo de la fermentación, sin embargo se prefieren certos 

H medios. 

Son 
fuentes de carbono preferidas la sacarosa, fructosa, glucosa, xilosa 

20 
y 

similares Son fuentes de nitrógeno preferidas harina do semilla de soja, 

II 

peptona, extracto do came, extracto do levadura, triptona, aminoacidos, 

caselna hidrolizada y similares. Entre las sales lnorgÆnicas quo pueden 

incorporarse en los medios de cultivo so ericuentran las sales solubles 

habituales capaces do proporcioriar sod,o, potasio, hierro, zinc, cobalto, 

25 magnØslo, calcic, amonlo, cloruro, carbonato, sulfato, fosfato, nitrato e lorses 



H 
similares. 

Prefetibleniente, la cepa que produce antibiOtico 107891 se cuitiva 

j previaniente en un tubo de fermentaciOn o en un matraz de agitaciOn, 

usÆndose despuØs el cultivo para inocular recipientes fermentadores para la 

5 producciôn de cantidades sustanciales de sustancias. El mediousado para el 

cultivo previo puede ser el misrno que aquel empleado para fermentaciones 

mÆs voluminosas, pero se pueden usar tamblØn otros medics. Puede cultivarse 

la cepa que produce antibiOtico 107891 a temperatura entre 17°C y 37°C, 

estando las temperaturas óptimas airededor  de 28-30°C. 

� 

Durante la fermentaciOn, puede seguirse la producción de aritibiOtico 

107891 mediante ensayo biolôgico sobre microorganismos susceptibles y/o per 

anÆiisls por HPLC. La producciOn maxima de antibiótico 107891 se da :. 
generalmente despuØs tie aproxirnadamente 90 horas 

y 

antes de las 200 horas 

do ferrnentaciôn. 

15 El antibiOtico 107891 se producecuItivando Microbispora sp, ATCC PTA-

5024 a una de sus variantes a mutantes capaz de producir antlbiOtico 107891, 

y 

se encuentra en loscaldos de cultivo y/o, en el miceBo. 

En esta descrlpciOn y reivindicaciones, el tØrmino "antibiôtico 107891, a 

menos que se especifique do otra forma, identifica el complejo de antibiOtico 

� 20 107891 comprendiendo los Factores Al 
y 

A2. 

H 
CARACTERISTICAS MORFOL6G1CAS DE Microbispara sp. ATCC PTA-5024 

Microbispora sp. ATCC PTA-5024 crece bien en diversos medics sólidos 

convencionales. Se midieron las dirnensiones microscOpicas usando el cultivo 

25 crecido sobre sales de Æcido h0rnico a nivel do trazas en agar (cornposiciOn en 





H 
7 

estØril, dfluyØndose despuØs para proporcionar un inócu(o adecuado Se 

hendieron alicuotas do Ia suspensiOn en forma do raspaduras en forma do cruz 

sabre diversos medios recamendados par Shirhrig 
y 

Gottlieb (E B Shining y D. 

Gottlieb, (1996) ’Method for Characterization of Streptomyces species", Int. J 

5 Syst Bacterial. 16 313-340), y medlos recomendados par S A Waksman 

(1961) "The Actinomycetes", The Williams and Wilkins Co, Baltimore, Vol 2 

238334. 

La � capacidad pare user una serle do .hidrôcarburos como fuente do 

carbono 
y 

energfa so determtnO usando el media ISP4 sin almidOn, afladido 

10 con lmt/1 de Ia sotuciOni rica en vitaminas descrita anteriorrnente como media 

base, cada fuente do carbono se afiadio a Ia concenitraciOn final do un 1% 

(peso/volumen) 

Se determinaron Ia tolerancia a cloruro sOdico, intervalo do pH do 

creclmiento asi coma Ia capacidad pare crecer a diferentes temperaturas sabre 

15 un medio 18P2 Todos los medios se Incubaron a 28°C durante tres semanas, 

las descrlpciones se refiereri a,21 dIes a menos quo so especifique de otra 

forma El color so determinó a Ia luz natural del die usando el atlas de color do 

Maerz 
y 

Paul (A Maerz y M R Paul, 1950 
- A Dictionary of Colour, 2 ediciOn 

McGraw. Hill Book Co Inc, New York) La capacidad pare reducir nitratos a 

.20 nitrites se evaluO en un media de nitrato casi liquido segiin el procedimiento 

descrito par Williams 
y 

cols (S T Williams, M Goodfellow, G Alderson, E M 

H Wellington, P H A Sneath & M J Sackin, 1983 - Numerical classification of 

Streptornyces and related genera - J. Gen. Microbial. 129, 1743.1813). . 

En Ia Table I so recogen of crecimiento, apanenicia do Ia colonia, color 

25 del micelio sustrato 
y 

aØreo y producclOn de pigmentos pare Ia cope 





0 

Sales inorgÆnicas mie1io aØreo. naranja 

- almidôn en agar sin producciOn do pigmentos solubles. 

El almidOn so hidroUza. 

luTAsp Crecimfento discreto, fine; producciOn do 12 K f2 

Giucosa- micello aØreo beige/rosado (984) en los anaranjado/marrOn 

asparagiria en brazos do las hendiduras en cruz. ctaro 

agar Sin producciOn do pigmentos solubles. 

1SP6 Escäso crØcimTento, con colonias rosadàs no definidO 

Peptona - extracto individuales crecidas con enrollamiento 

do levadura - hacia arriba, con una superficie lisa; sin 

hierro en agar producción de micelio aØreo. 

Sin oscurecimiento del medio. 

1SP7 Crecimlento escaso do un mTcelio sustrato no difinido 

Tirosina en agar anaranjadofmarrón claro fino; sin 

producciôn de micello aØreo. 

Sin oscurocimiento del medio. 

1SP3 + EL Crecfmiento abundant, superficie 4 B  1 

Harina do avena / arrugada; producciôn muy escasa do anarartjadoIroJo 

extractode micelia aŒreo rosado fino. 

levadura al 1% en Sin prod ucciôn de pigmentos solubles. 

agar 

(ISP4 Y Glucosa-Asparagina en agar afiadidos con I mill de soluciôn 

con vitaminas). 
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labia II: caracteristicas fisoiOgicas de Microbispora sp. ATCC PTA-5024. )rl?t 

ENSAYO - REAtON 

}tidrOlisis de almid& Positiva 

Hidrólisis de caselna Negativa 

Digestion di malato de caiclo Negativa 

PØptonizaciOn de leche de tornaso! Negativa 

CoagulaciOn de leche de tomasol Negativa 

LTcuefacciOn de gelalina Negativa a ligeramente posifia 

ReacbiOn de tirosina Negativa 

ReducciOn de nitrato Positiva 

Intervalo de pH de crecithiento .(14 

dias) 

Sin crecimiento a 4,2, bueno a 5,5 a 

8,8; no sometido a ensayo fuera de 

este intervalo. 

Ausericia de miceiio aØreo a pH :5 6,5. 

% de tolerancia a NaCl 

- 

2; ausencia de miôelio ÆØreo a 2! 1. 

Intervalo de temperatura de 

crecimiento 

T7°C a 37°C. Presencia de miceo 

aØreo en todo el Intervalo; sin 

crecimiento a 43°C. 

Tabla III: utilizaciOn de fuentes de carbono por Microbispora sp. ATCC PTA-

5024. 

Fuente de carbono Crecimiento (14 dIas) 

Arabiriosa 

- Celüiosa - 

Fructôsa ++ 
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Inositol +1-

Manftô1 

Rafinosa - 

Ramnosa - 

Sacarosa 

Xilosa 

Glucosa ++ 

Glicerol ++ 

Sin azcar - to 

+++ abundante; ++ buen crecimiento; + crecimiento moderado; +1- crecimierito 

escaso; - sin crecimiento; micello aØreo siempre ausente. 

5 CARACTERISTICAS QUIMIOTAXONOMICAS DE Microbispora sp. ATCC 

PTA-5024. 

Se creciô Microbispora sp. ATCC PTA-5024 en un medlo GLM (4g11 de 

glucosa; 4 gIl de extracto de levadura; 10 gIl de extracto de malta) a 28°C en un 

agitador rotatorio y el micelio se recuperó se Iavó dos veces con agua destilada 

10 estØril y postenormente se secô por congelaciôn. Los anØlisis de aminoÆcidos 

se Ilevaron a cabo segün el procedimiento de Staneck y Roberts (J. L. Staneck 

y G. D. Roberts, (1974): "Simplified approach to identification of aerobic 

actinomycetes by thin-layer chromatography", AppI. Microbiol. 28: 226-231). Se 

extrajeron menaquinonas y Ilpidos polares siguiendo el procedimiento de 

15 Minnikin y cols. (D. E. Minnikin, A. G. O’Donnell, M. Goodfellow, G. Alderson, 

M. Athalye, A. Schaal y J. H. Parlett, (1984): "An integrated procedure of 

PA 
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polares se analizaran par cromatografia en capa fina (0 E Minniktri, V Patel, 

L Alshamaony 
y 

M Goodfellow, (1977) "Polar lipid composition in the 

classification of Nocardia  and related bacteria", Int. j Syst Bacterio) 27 ’104-

$ 

117), las menaquinonas par HPLC (R M Kroppenstedt, (1982) "Separation of 

bacterial menaquinones by HPLC using reverse phase RPI8 and a silver 

loaded ion exchanger as stationary phase", J Liquid Chromat 5 2359-2367, R 

M Kroppenstedt, (1985) "Fatty acid and menaquinone anaitsis of 

actinomycetes and related organisms", en Chemical Methods in Bacterial 

10 Systematics, No20 SAB Technical Series pp 173-199, ediciones M Goodfellow 

y 

D E Minnikin, Academia Press, Londres) 
y 

los Østeres metilicos de âcidos 

grasos par cromatografla gas-liquido respectivamente (L I Mdlar, (1982) "A 

single derivatization method for bacterial fatty acid methyl esters including 

hydroxy acids", J Clin Microbial 16 584-586, M Ser, (1990) "Identification of 

15 bacteria by gas chromatography of cellular fattyacids", USFCC News Letters 

20 1-6) Se comprobó  la presencia de Æctdo micOtico mediante at 

procedimiento de Minnikin y cols (0 E Minnikin, L Alshamaony y M 

Goodfellow, (1975) "Differentiation of Mycobacterium Nocardia and related taxa 

by thin layer chromatography analysis of whole organism methanolyzates", J 

20 Gen Microbial 88 200-204) 

Los hidrolizados de cØlulas completas de la, cepa Microbispora sp. ATCC 

PTA-5024 contienen Æcido meso-dlaminopimØlico coma el diaminoÆcido del 

peptidoglicano Las menaquinonas predominantes son MK-9 (Ill, VIII-H4), MK-9 

(1-12) y MK-9 (H0) El modelo de Ilptdo polar se caracteriza por la presencia de 

25 fosfatidiletanolamina, metilfosfatidiletanolamina, fosfatidil-glicerot, difosfatidil-
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de pequet%as esporoforas rarnificÆndose lateralmente a partir do hifas aereas. 

Esporas no motiles; 

secuencia parcial del gen ARNr 16 (ADNr 168)., es decir, 1443 nucleOtidos, 

correspondiente a Un 95% del ARN completo, recogida en el n° de 

5 identificación de seduencia 1, mostrando una ideritidad superior a Un 97% 

respecto a las secuencias do ARNr 16 do Is especie Microbispora descrita. 

Do igual modo que con otros microorganismos, las caracteristicas de Is 

cepa :qUe produce el antibiôtico 107891 estÆn sujetas a varlaciOn. Por ejemplo, 

pueden obtenerse variantes artificiales 
y mutantes de Is cepa por tratamiento 

10 con diversos mutÆgenos conocidos, como por ejemplo rayos U.V, y especies 
� 

qulmicas como por ejemplo Acido nitroso, N-metil-W-nitro-N-nitrosoguanidina y 

muchos otros. Todas las v,ariantes naturales y artlflciales y mutantes de Is cepa 

Micröbispora sp. ATCC PTA-5024 capaces do producir el antibiôtico 107891 

son considerados equivalentes a Is misma pars el propOsito do esta invención, 

15 y por to .tanto dentro del alcance de Is invenciôn. 

EXTRACCION Y PURIFICACION DEL ANTIBIOTICO 107891 

Tat y como so he mencioriado anteriormente, el antibiótico 107891 se 

encuentra casi igualmente distribuido en el micello 
y 

en Is fracciOn filtrada del 

20 caldo deferrnentaciôn. 

El caldo recuperado puede ser procesado pare separar el miceliQ del 

sobrenadante del. caldo deferrnentación y el micelio puede extraerse con Un 

� disolvente miscible con ague pars obtener una soluciôn quo contenga el 

antibiôtico 107891, despuØs de Is  retirada del micelio gastado. Puede 

25 procesarse entonces este extracto de miceilo par separado o en combinación 
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con el sobrenadante segun los procedimientos recogidos a continuación para la 

fracción sobrenadante Cuando et disolvente miscible con agua puede provocar 

interferenctas con las operaciones a la hora de recuperar el antibiOtico del 

extracto de miceho, puede eliminarse el disolvente miscible con agua por 

5 destifaciOn o puede diluirse con agua haste una concenfracsOn qua no interfiera 

El tØrmino "disolvente miscible con agua" tel 
y 

como se usa en data 

solicitud, pretende tener el significado d. ado actualmente en la tØcnica de este 

tØrmino y se refiere a disolventes que, en las condiciones de usa, son miscibles 

con agua en un intervalo de concentraciôn razonablemente ampho Son 

10 ejemptos de disolventes orgÆnicos miscibles con agua qua pueden usarse en la 

extracciôn de los compuestos de la invención alcanotes infenores, por ejemplo 

alcanotes (C1-C3) como per ejemplo metanol, etanol 
y 

propanol, fenitalcanoles 

(C1-C3) como por ejemplo atcoholbencilico, cetonas inferiores, por ejemplo 

cetonas (C3-C4) coma par ejemplo acetona y etilmetilcetona, Øteres cichcos 

15 como por ejemplo dioxano y tetrahidrofurano, glicoles 
y 

sus productos de 

eterificación parcial coma por ejemplo etilenglicol, propilenglicol y etilenghcol 

monometil Øter, amidas inferiores como por ejemplo dlmetdformamida y 

dietilformamida, Æcido acØtico dimetslsuifóxido y  acetonstnlo 

La recuperaciôn del compuesto a partir del sobrenadante del caldo de 

20 fermentaciOn del microorganismo productor se lieva a cabo segun las tØcnicas 

conocidas per so, las cuales Incluyen extracciôn con disolventes, precipitaciôn 

par adiciôn de no disolventes o por cambio del pH de la soluciôn, par 

cromatografla de reparto, cromatograffa de reparto en fase inversa, 

cromatografla de intercambio iOnico, cromatograffa de exctusiOn molecular 
y 

2$ similares 0 una combinaclôn de dos a mÆs de dichas tØcnlcas Un 
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� resinas de poliestireno o do rnezcla de poliestireno-divinilbenceno (por ejemplo 

MI 12 o 8112, Dow Chemical Co, Amberlitefi XAD2 a XAD4, Rohm & Haas, 

Diaion HP 20, Mitsubishi), resinas acrilicas (por ejemplo XAD7 a XAD8, Rohm 

& 

Haas),; potiamidas coma poi ejemplo policaprotactarnas, nylons 
y 

5 polivindpirrolidorias entrecruzadas (par ejemplo Poliamida-CC 6, Poflamida-SC 

6, Potiamida-CC 6,6, Pohamlda-CC SAC 
y 

Potiamida-SC 6AC, Macherey-Nagel 

& 

Co, Alemania, PA400, M Woelm AG, Alemania), y la resina de 

pollvinilpirrolidona PVP-CL, (Aldrich ChŁmie GMBH & Co.,. KG, 
� 

Alemania) y 

dextranos entrecruzados de poro coritrolado (par ejemplo Sephadexfi L1120, 

10 Pharmacia Fine Chemicals, AB) Prefenblemente se emplean resinas do 

� potiestireno, siendo particutarmente preferida la resina Dialon HP 20. � � �� 

En at cso de las. resinas do poliestireno, resinas de poliestireno-

divinulbØnceno, resinas de poliamida o resinas. acrilicas, un eluyente preferido 

es un disolvente miscible con aqua o sus mezclas acuosas Las mezclas 

15 acuosas pueden contener tampones a un valor apropiado do pH.. 
� � 

TØmblØn en estØ caso, at .tØrmino "disolvente miscible con agua" tat y 

coma se usa en esta descnpciOn y reivindicaciones, pretende tenor of 

significado dada actualmente en Ia tØcnica a este tØrmino tat 
y 

coma se 

describe antenormente 

20 Los sucesivos procedimientos para at aislamiento y purificación del 

antibiótico pueden lievarse a cabo sabre los extractos acumulados a partir del 

sobrenadante del caldo y del micelto Par ejemplo, cuando la parte del praducto 

antibiOtico contenida en el caldo do fermentaclôn filtrado a sobrehadante se 

racupera par absorciôn sabre una resina de absorciOn 
y 

la parte del producto 

25 antibiótico contenida en el miceho se extrae a partir del mismo con un 





usando RP-8 a RP-18 coma fase estacionaria y una mezcla de tampon 

HCOONH4 CH3CN como sistema eluyente 

Las fracciones activas recuperadas a partir de la etapa de purificación se 

disponen juntas, se concentran a vaclo, se precptan par adiciOn de un agente 

5 precipitante del tipo mencionado anteriormente 
y 

Se secan o liofihizan en tumos 

ndviduaIes o iterativos En el caso de que el producto contenga cantidades 

residuales de formiato tie amonto u otros sales tamponadoras, Østas pueden 

eliminarse par absorciOn del antibiOtico 107891 sobre una columna de 

extraccsOn en fase sOlida, par ejemplo una columna con resina en fase inversa 

10 coma par ejemplo SIDE Superclean LCPI8 Supico (Belefonte PA, EEUU.), 

40 seguido tie un lavado con agua destilada 
y 

eluciOn con una mezcla apropiada 

de disolventes acuosos, por ejemplo etanol:agua. El antibiOtico se recupera 

eritonces eftminando los dlsolvehtes de elución. 

Segun esto, una preparaciôn seca tie complejo de antibiOtico 107891 

15 purificado se obtiene en forma de un polvo blanco. 

Como es habitual en esta tØcnica, las etapas de produccion, as[ como la 

� . de recuperaciOn 
y 

puriflcàciOn, pueden seguirse par una serie. de 

procedimientos analiticos que incluyen ensayo inhibidor frente a 

microorganismos susceptibles 
y 

control analftico usando la HPLC o HPLC 

20 acoplada con espectrometrfa de masas 

Una tØcnica anal itica par HPLC preferida se Ileva a cabo en un 

instrumento Waters (Waters Chromatography, Milford, MA) equipado con una 

columna Waters Simmetry-shield RP8, 5p (250 x 4,6 mm) que eluye a razOn de 

un caudal de I ml/min 
y  

una temperatura de 50°C. 

25 La eluciOn fue con un programa de diversas etapas: tiempo = 0 (30% de 
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fase B); tiempo = 8 mm (30% de fase B); tiempo = 28 mm (40% de fase B). La 

fase A era acetonitrilo: tampon formiato de amonlo 100 mM (pH: 5,0) 5:95 y la 

fase B era acetonitrilo. El detector UV fue a 282 nrn. 

El efluente de la columna se separO en una proporciOn de 5:95 y la 

5 mayor parte (aproximadamente 950 p1/mm) fue desviada hacia un detector de 

conjunto de fotodiodos. Los 50 pl/min restantes se desviaron hacia un interfaz 

ESI de un espectrOmetro de masas de trampa iOnica Finnigan LCQ 

(Thermoquest, Finnigan MAT, San JosØ CA). 

El anÆlisis por espectrometria de masas se IlevO a cabo en las siguientes 

10 condiciones: 

Condiciones de entrada de lamuestra: 

gas de arrastre (N2) 414 kPa; 

gas auxiliär (N2) 34,5 kPa; 

estufa capilar 250°C; 

15 ajustes de potencial a la entrada de la muestra: 

polaridad positiva y negativa; 

potencial de nebulizaciOn iOnIca +1- 5 kV;  

H potencial del capilar +1- 19 V; 

- condiciones de barrido: 

20 tiempo ionico mØximo 200 ms; 

tiempo iOnico 5 ms; 

microbarrido completo 3; 

segmento: 30 minutos de duraciOn, casos de barrido positivos (150-2000 m/z) y 

negativos (150-2000 m/z). 

25 En � estas condiciones analiticas de HPLC, (Os Factores Al y A2 del 
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adecuada, en comparaciOn con una mezcla de aminoÆcidos convencionales 

derivatizada de forma similar. Para anÆlisis por HPLC, la muestra hidrolizada se 

trató con carbamato de 6-aminoquinolil-N-hidroxisuccinimidilo (kit reactivo de 

AccQ-TagTM-flüor) para anÆlisis por CG con una mezcla de HCI 3 N en metanol 

5 anhidro y anhidrido trifluoroacØtico. 

El anâlisis cualitativo par HPLC se IIevö a cabo en un sistema de 

cromatografia liquida con detección simultØnea de DAD y EM. El procedimiento 

de HPLC tenla las siguientes condiciones: 

Columna: AccQ-TagTM (Waters C18 NovoPak 4 pm 3,9 x 150 mm). 

10 Temperatura de la columna:.37°C. 

10 Caudal: I mI/minuto. 

Fase A: acetato de amonlo 140 mM pH 5 (Æcido acØtico). 

15 

Fase B: agua: acetonitrilo 60:40. 

Programa de etución: 

Tiempo 

(minutos) 

0 5 30 35 40 41 

%B 5 5 80 95 95 5 

Detección UV: 254 nm. 

Las condiciones de EM fueron las siguientes: 

EspectrOmetro: Finnigan LCQ deca equipado con una fuente de 

electronebulizaciôn. 

20 Temperatura del capilar: 250°C. 

Potencial de la fuente: 4,70 kV. 

Corriente de la fuente: 80 pA. 
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Potencial del capUar: -15 V. 

El anÆlisis cualitativo por CG se llevO a cabo en un cromatOgrafo de 

gases equipado con un detector de EM-IE. 

El procedimiento de CG tenia las siguientes condiciones: 

5 Columna: J & W Scientific DB-5, 30 m x 0,254 mm de Dl. x 0,25 pm E.P. 

Gas vehiculo: hello. 

Modo de inyecciôn: conjunta. 

Temperatura del inyector 200°C. 

Temperatura en la linea de transferencia: 300°C. 

10 Programa de temperaturas: de 50°C a 100°C a razOn de 2150C/minuto (10 

minutos), de 100°C a 250°C a razón de 100C/minuto (15 minutos), 15 minutos a 

250°C. 

Volumen de inyecciôn: 1 p1. 

Las condiciones de EM fueron las siguientes: 

15 Espectrômetro: Finningan TSQ700 

�Modo de ionizaciOn: Impacto electrónico. 

Ajustes de tensiOn: 

Corriente del filamento: 400 mA. 

Multiplicador electrOnico: 1400 V 

20 Energla electrOnica: 70 eV 

Modo de iOn positivo: 

Condiciones de bamdo: 

intervalo de barrido: 40-650 uma. 

Tiempo de barrido: I segundo. 

25 En los cromatogramas de CL/EM y de CG/EM obtenidos sabre et 
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� hidrolizado do antibiótico 107891 so identificaron los siguientes amlnoÆcidos 

junta con otros picas no identificados: lantlonina, metillantionina, gliciria, proftna, 

vaRna, Æcido asprtico (estudios do RMN indican que es Ufl producto de 

transforrnaciOn do ía asparagína,  la cual genera Æcido aspÆrtico par h1drô1isi), 

5 fenilatanina y leucina. 
: 

El antibiOtico 107891 y sus Factores Al y A2 fueron sometidos a una 

hidrólisis Æcida completa en las mismas condiciones (derivatizaciôn y -HPLC-

EM) recogidas para et complejo. El anÆlisis par CG-EM so ilevO a cabo en un 

itistrumentolermo Finnigan Trace GC-MS,equipado con un inyector PTV. 

10 El procediminto de CG ten ía (as siguientes condiciones: 

Columna: Restek RTX-5MS, 15 m x 025 mm do Di. x 0,25 pm do E.P. �: 

Gas vehiculo helio - 

Temperatura del interlaz: 250°C. 

Programa do temperaturas: 1A minutos a 50°C, do 50°C a 100°C a razOn do 

iS 20°Clmirtuto, 1 mlnuto a 100°C. do 100’C a 135°C a razOn do 20°C/minuto, I 

� rninuto a 135°C, do 135°C a 250°C a razn do 20°C/minuto, I nilnuto a 250°C. 

Volumen do inyecciôn: I il. 

= � 

lnyector: modo conjunta, temperatura base de 50°C, temperatura do 

transferencia de 2800C,tasa do transferencla do 14,50C/minuto. 

20 Las condiciones de EM fueron las siguientss: �� 

� Modo do ionizaciôn: impacto ci ectrOni Co. � 

Ajustes do tens1n 

Coniente dot fflamento: 149 pA. � 

Multiplicador electrØnico 200 V 

2570 e1ectr5ntca 70 eV 
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Jodo de ion positivo., 

Condiciones de barrido: 

Intervalo de barrido: 33-500 uma. 

L Tiempo de banido: 06 segundos. 

S En el hidrolizado dØ Factor Al del antibiOtico. 107891, los cromatogramas 

de HPLG/EM y de CG/EM mostraron la presencia de los siguientes 

aminocidos con otros picos no identlficados: Iantionlna, metillantlonina, glicina, 

prolina, vailna, âcido aspÆrtico (estudios de RMN indican que es un producto de 

transformaciOn de Ia asparagina, ia cuat genera Æcido aspÆrtico por hidrólisis), 

10 fenilalanina y leucina. 

El procedimlento anterior Hevado a cabo sabre el Factor A2 revelO la 

presencia de los siu1sntes aminoÆcidos con otros picas no Identlflcados: 

lantlonina, metillantionina, glicina, prolina, valina, Æcido aspÆrtico (estudios de 

RMF4 indican que es Un producto de transforrnaciOn de la asparagina, Is. cual 

15 genera Æcido aspªrtico par hidrOLisis), fenBalanina y leucina. 

� B) Determinackn de 5-ctorotrlpt6fano en el complejo de antibiótico 107891 y en 

su Factor Al. y Factor AZ. 

La hidriMlsis completa del complejo die antlbiOtico 107891 purillcado y 

sus CnIcos factores Al y A? se Ile  a cabo segCAn el procedimiento descrito par 

20 Simpson R. J., Neuberger M. R, Liu T. Y., "Complete Amirioacid Analysis of 

Proteins from a Single Hydrolis.ate". JoumalBiol. Chem. (EEUU.), 10 dØ abril de 

� 1976, 251 (7), 193640, 

Este procedimientode hidr-Oiisis previene la degradaciOn de arninoÆcidos 

� norrnalmente inestables durante la -digestiOn cart Æcidos minerales y de esta 

25 forma permits la determinaciOn de estos aminocidos, incluyendo triptOfano, a 
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retencOn de 8,1 minutos y 11,5 minutos correspondientes a un M+H a m/z 205 

y 239 respectivamente En el hidrolizado del Factor Al del antibiOtico 107891, 

(a presencia de un pico a 11,5 minutos con m/z a 238,97 indicaba (a presencia 

de 5-clorotript6fano 

5 El patron de triptOfano resultO detectable con el sistema cromatogrÆfico 

usâdo con un Ilmite de detecciOn de 0,3 pg/mI. Este valor es inferior at valor 

que habria sido indicativo de (a presencia de dicho aminoacido en la muestra 

de antibOtico analizada No se detectO tnptOfano dentro del IlmIte 

anteriormente mencionado en el cromatograma del hidrolizado del Factor Al 

10 del antibiOtico 107891 Se obtuvieron resultados idØnticos a partir de los 

anÆlisis par CL-EM de un hidrolizado del Factor 2 y de un hidrolizado de una 

muestra purificada del complejo de antibiOtico 107891 

ESPECTROMETRIA DE MASAS DEL FACTOR Al Y DEL FACTOR A2 DEL 

15 ANT1BI6TICO 107891 

El Factor Al del antiblOtico 107891 proporciona un iOn doblemente 

protonado a m/z = 1124 y el Factor A2 a m/z = 1116 corresporidientes a (a 

composiciOn mÆs baja de Isotopos en los experimentos de EM en un 

instrumento Thermofinnigan LCQ deca equipado con una fuente de 

20 electronebulizacion, usando una mezcla de ccalibrado Thermofinnigan Las 

condiciones de electronebutizaciOn eran potenclal de nebulizaciOn 8 V, modo 

de infusiOn 10 pI/minuto Los espectros se regstraron a partir de una soluciOn 

de 10 mg/ml en acetonitnto agua 60:50 con Æcido acØtico at 0,5% y se recogen 

en las Figuras 6A (espectro de baja resotuciOn de bamdo completo) y 6B 

25 (espectro de alta resoluclOn de barrido aumentado) y en las Figuras 7A 
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MIC 

(pg/mi) 

CEPA MF-BA- MF- 107891 10.7891 Complejo de 

1768a1 BA- Al A2 107891 

l7680i 

140 StaphyIococcus 0,13 0,5 0,13 0,13 0,13 

aureus ci. Met r 

568 Enterococcus 4 16 1 2 2 

faecium ci. 

569 EnteroOoccus 4 8 1 2 2 

faecium ct. Van A 

559 Enterococcus 4 8 1 2 

faecalis ci. 

559 Enterooccus 4 8 0,5 1 

faecalls ci. Van A 

Las condiciones experimentales de los ensayos antimicrobianos fueron 

los mismos que aquellos utilizados fuerón los mismos que aqueflos recogidos 

en la Tabla IV anterior. 

Los anÆlisis de CL-EM de los antibióticos aislados BA-I 768a1 y MF-BA-

176813i Se lievaron a cabo en una columna Simmetry C18 (5 pm) de 4,6 x 250 

mm (Waters; Milford MA, EE.UU.) equipado con una precolumna Simmetry C15 

(5pm) de 3,9 x20 mm (mantenidas ambas en una estufa a una temperatura de 

500C). La eiuciôn se Iievô a ôabo con un caudal de I mi/minuto con el siguiente 

programa de eluciOn en diversas etapas: tiempo = 0 minutos (30% de fase B); 
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la Figura ti-
LEl

 8espectro de RMN-C del Factor A2 del antibiOtico 107691, disuelto en 

CID3CN:D20 (1:1), muestra Los siguientes grupos de seflates (en ppm) a 600 

MHz. usando CD3CN como patrOn interno (1139 ppm), f = ppm; (atribuciOn)]. 

F �. 5 13,6 22,9 (CH3 at ifÆticos), 2565 73 (CH2 alifÆticos 
y 

CH peptldicos), 105 -. 

137,3 (CH arornÆticos 
y 

en dobles enlaces y carbonos cuatenarlos), 165,7-
657-l76,1

 176,1(carbonilos peptidicos) 

ESPECTROS UV E IR DEL FACTOR Al Y FACTOR A2 DEL ANTI BIOTICO 

10 107891 

-. A) El espectro de infranrojos del Factor Al del antiblOtico 107891 registrado en � 

KBr con un espectrofotornetro Bruker FT-IR modeto IFS 48 muestra una 

absorciOn maxima a (CM-1): 3294; 3069; 2926: 1661; 1529; 1433; f407; 1287; 

15 1114; 1021. El espectro de infrarrojos se recoge en (a Figura 12. 

B) El espectro de UV del Factor Al del antibiOtico 107891 registrado en 

F metanol:H20 80:20 con un espectrfotómetro Perkin Elmer Lambda 16 

� muestra dos hombros a 226y a 267 nm. El espectro UV se recoge en la Figura 

H13.
- - - 

20 C) El espectro de infrarrojos del Factor A2 del antibVtico 107891 registrado en - - 

.KBr con un espectrofotOmetro Bruker de ET-IR modeto IFS 48 muestra una 

� . :absorción  maxima a (cm1): 3296; 3060; 2928; 1661; 1529; 1433; 1407; 1288; 

. I t16, El espectro de Infrarrojos serecoge en (a Figura 14.Tj 
0) El espectro UV del Factor A2 del antibiOtico 107891 registrado en 

: 

.25 metan6l:H20 80:20 con un espectrofotOmetro Perkin Elmer Lambda 16 
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muestra dos hombros a 226 y a 267 nm. El espectro UV se recoge en la Figura 

15. 

En base a los datos fisicoqulmicos recogidos anteriormente, puede 

asignarse la siguiente formula estructural al antibiOtico 107891: 

en la que X es un halOgeno (F, Cl, Br, I), y en la que Ri, R2, R3, R4, R5, R6, R7 y 

R8 pueden ser independientemente H, OH, aiquilo (ramificado o no ramificado, 

sustituido o no sustituido), o arilo (sustituido o no sustituido). 

En una realización altemativa, R1, R2, R3 y R4 pueden ser H o OH. Por Ia 

10 tanto, las combinaciones posibles de RI, R2, R3 y R4 incluyen las siguientes. 

R1 R2 R3 

H H H H 

OH H H H 

H OH H H 

H �H OH H 

H H H OH 
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OH OH H H 

OH 

OH - 

H 

Ft 

OH 

OH 

H 

OR 

H 

OH 

H - 

H H 

- 

0H 01-F 

H - OH H OH 

0H OFF OFF H 

OH OH H OH 

OH H - OH OH 

H OH OH OH 

OH OH OH OR 

De forma similar, R5, R6, R7 y R8 pueden ser H o OR Por Jo tanto, las 

combinaciones posibles de R5, R6, R7 y R8 incluyen las siguientes. 

R5 R6 R7 Ra 

H H H H 

OR Ft H H 

H OH H H 

FF 

H 

H 

If 

OH 

H -- 

H 

01-I 

0H OH H H 

OH H OH 1-F 

OH H H 0H 



45 

H OH OH H 

H H OH OH 

H OH H OH 

OH OH OH H 

OH OH H OH 

OR H OH - OH 

OH OH OH 

OH OH OH OH 

AdemÆs, en base a los datos fisicoqulmicos recogidos anteriormente, 

puede asignarse la siguiente formula estructural al Factor Al del antibiOtico 

5 107891, en la que X es Cl, R1 es H, R2 es OH, R3 es H y R4, R5, R6, R7 y R8 son 

H, lo cual es una realizaciOn preferida de la invenciOn junto con las sales 

farmaceuticamente aceptables del mismo: 

AdemÆs, en base a los datos fisicoquImiôos recogidos anteriorrifente, 
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puede asignarse la siguiente formula estructural al Factor A2 del antibiótico 

107891, en la que X es Cl,R1 es OH, �R2 es OH, R3 es H y R4, R5, R6, R7 y R3 

son H, to cual es una realizaciOn preferida de la invención junto con las sales 

farmacØuticamente aceptables del mismo: 

ACTIV1DAD BJOLOGICA IN VITRO DEL ANTIBIOTICO 107891 

Se dØterminO la actividad antimicrobiana del antibiOtico 107891 mediante 

el procedimiento de mlcrodiluciOn del caldo segón las recomendaciones del 

10 CornitØ Nacional para Patrones de Laboratorios Cilnicos (NCCLS, Naciorial 

ComitØ for Clinical Laboratory Standards, documento M7-A5). 

Las cepas usadas eran aislados de origen cllnico 0 cepas procedentes 

de Colección Americana de Cultivos Tipo (ATCC, American Type Culture 

Collection). El resultado de los ensayos se recogiO en la Tabla VI y en la Tabla 

15 VII. 

El antibiOtico 107891 se disolviO en DMSO para obtener una soluciOn 

madre de 1000 pg/mi y se dituyO posteriormente en agua para obtener la 

solución de trabajo. Los medios usados fueron caldo con ajuste de nivet 





48 

613 Staph. aureus aisladocllnicö Met-It 0,13 

3797 Staph. aureus aislado clinico VISA Me 2 

4064 Staph. aureus LIM2 GISA Met-R 0,5 

1779�Staph. haemolyticüs Mt-R 8 

1730 Met-S 

- 

2 

T47 Staph. epidermis ATCC 12228 :5 0,13 

1139 4 

44 Strept. Pneumoniae Pen-S :5 0,13 

2868 Pen-I 0,13 

49 Strept pyo genes 0,13 

559 Ent. faecalis Van-S I 

560 Ent. faecalis Van-A 0,5 

A533 Ent. faecal!s Van-A I 

568 Ent. faecium Van-S 2 

569 Ent. faecium Van-A I 

B518 Ent. faecium Van-A 2 

A6345 Ent. faecium Van-A Luz-R 4 

3754 Mycobacterium smegmatis 32 

884 Listeria garviae 0,13 

148 Listeria delbrueckii A TCC 4797 4 

1450 Listeria monocytogenes 0,125 

833 Haemophilia influenzae 32 

910 Haemophilia influenzae ATCC 19418 32 

3924 Moraxella catharralis I 
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76 MoraxeiIà cat/ia trails ATCC 8176 0125 

1613 

977 

Weisse,iŁ menThg!tidis ATCC 13090 

Ne/sseda gonorrhoea 

5 

0,25 

- Escheriöhia coil > 128 

¶4-5 Candida aitiicans > 128 

TABLA VII: actividad antimicrobianà del antibiôtico 107891 frente a bacteria 

anaerobias 

- MIt(igIml) 

lMicroorganism i078911 

ATCC 27520 Propionibacterium frnphophilum 

ATCC. 25564 Propionibacterium granularum 

ATCC 14157 Propionibacterium propionicus 

P9 Propionibacterium acnes 

1329 Propionibacterium acnes 

ATCC 25746 Propionibacterium acnes 

ATCC 6919 Propionibacterium acnes 

ATCC 6922 Propionibacterium acnes 

ATCC 1348 Propionibacterium acnes 

0,015 

- 0,03 

4 

0,125 

- 0,5 

0,015 

0,125 

? 0,0039 

025 

4018 Clostridium difficile 

4025 Clostridium difficile 

4022 Clostridium difficiie 

0,125 

0,125 

0,125  
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4032 Clostridium perfringens 0,125 

4043 Clostridium butyricum 

4009 Ckistrid!um biferrnentans 0,125 

4052 Clostridium sopticum 0TT2B 

60601 Peptostreptococcus anaerobius > 128 - 

Et antibiOtico 107891 muestra una buena actividad antimicrobiana frente 

a bacterias Gram-positivas. 

El intervalo de MIC frente a Staphylococcus spp., incluyendo cepas 

S resistentes a Meticilina (MRSA) y resistentes a intermedlo de tipo glicopØptido 

(GtSA, estÆ entre 0,13 y 4 pg/mi y frente a aislados cilnicos de reciente 

descubrimiento de Enterococcus spp., incluyendo cepas resistentes a + 

Vancomicina (VRE), estÆ entre 0,5 y 4 jig/ml.Frente a Streptococcus sppias 

MIC son 0,13 pg/mi 

10 El antibiôtico 107891 es tamblØri activo frente a cepas anaerôbicas 

Gram-positivas; las MIC son -50,13 pg/mi frente a Clostildia y 0,004 -4 pg/mI 

� - frente a Propiontbacteria. Se mostraron actividades antimicrobianas frente a 

cepas L. monocytogenos (MIC de 0,125 pg/mI) y Lactobacilli (intervalo de MIC 

entre :5 0,13-4 pg/mI). + 

15 Aigunas bacterias Gram-negativas son susceptibles del antibiótico 

107891; las MIC son 1 - 0,25 pg/mI frente a M. catharralis, 015 - 0,25 pg/mI 

frente a Neisseria spp. y32 pg/mi frente a H. influenzae. 

El antibiOtico 107891 no es activo frente a las cepas E. co/i y C. albicans 

analizadas. . ��� 

20 En Jos experimentos tlempo-muerte el antibiOtico 107891 muestra 
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Los patOgenos adquiridos en hoapttales resistentes vancomicina 

responsables de. infecciones (corno por ejemplo endocarditis, meningitis. y. 

septicemia) estªn pianteando un desaffo torapØutico creciente (V Cetinkaya, P 

Falk 
y 

C (3 Mayhall, (2000) "Vancomycin-resistant enterococci", CUn 

5 Microbiol Rev 13 686-7071 L B Rice, (2001) "Emergence of vancomycin-

resistaht enterococôi", Emerg. Iæfec Dis.. 7:. 1837). 

S. Pncumoniae y M catarrhalis son reconocidos como importantes patOgenos 

de seres humanos Son una causa comun de infecciones del tracto respiratorto, 

particularmente otitis media en nifios e infecciones del tracto respiratorio inferior 

10 en los ancianos Se han aceptado recientemente M catarrhalis y S 

Pneumoniae como los patógenos mÆs camunes del tracto respiratorio (M C 

Enright 
y H Mckenzy, (1997) "Moraxella (Branhamella) catarrha!is Clinical and 

molecular, aspect of the rediscovered pathogen", J Med., Microbiol 46 360-71) 

Clostndia es responsabie de diferentes enfermedades gangrena 

15 gaseosa a infecciones ulcerosas relacionadas, tØtanos, botulismo, diarrea 

asociada a antibiOticos (CIDAD) y colitis pseudomembranosa La mayorla de 

estos microorganismos producen exotoxinas que desempenan un papal 

importante on, la patogenesis de las enfermedades C difficile es el agente 

causante responsable del 25% de casos de CIDAD 
y de virtualmente todos los 

20 casos de colitis pseudomembranosa Durante los iltimos afios, se ha producido 

la tnfecclOn conjunta par C diffidfle en pacientes con irifeccion o colonizaciôn 

por enterococos resistentes a vancomicina (J G. Barlett, (1992) "Antibiotic 
� � associated diarrhea", Clinic. Infect. Dis. .15:. 573-581).. � . . . 

25 ACTIVIDAD BIOLOGICA IN VITRO DE LOS FACTORES Al V A2 DEL 
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ANTIBIOTICO 107591 

La Tabla VIII recoge las actMdades antimicrobianas de los Factores Al 

y A2 del antibiOtico 107891 por separado. Se determinaron las M1C par el 

procedimiento de microdiluciôn del caldo tal y coma se describe anteriormente. 

TABLA VIII: actividad antimicrobiana de los Factores Al y A2 del antibiôtico 

107891 

Microorganism 

MIC (pg/mi) 

Factor Al Factor A2 

819 Staph. aureus Met-S 

- 

0,03 - 0,03 

- 1524 Staph. aureus Met-R :5 0,03 0,03 

2235 Staph. aureus Me[-R 0,06 0,06 

3894 Staph. epidermidis Met-FU r. 0,03 0,06 

3881 Staph. epidermidis Met-R 0,06 0,03 

602 

- 

Staph. haemolyticus Met-R 0,25 - 0,25 

3919 SffepPneumoniaePen-R :50,00150,0015 

3915 

- 

StrŁp. Pneumoniae Pen-9� 

- 

:50,0015 0,0015 

4323 

- 

Ent. faecalis Van A 0,03 0,03 

31 Eiit. fiecalis Van A 1 1 

4341 Ent faecalis Van B 0,5 0,5 

4397 

- 

Ent. fiecªiis Van B 1 

- - 

1 

431 Ent faecalis VàI, B 2 

- 

2 

6349 Ent. faecium Van A LNZ-R 2 2 

4 Ent faecium Van A 1 1 
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antibiOtico 107891 una vez por via intravenosa o subcutÆnea en diferentes 

formulaciones acuosas. So calcularon la dosis de un 50% do eficacia (DE50) y 

el limite de confianza de Un 95% mediante et procedimiento de Spearman-

Karber (D. J. Finney, (1952): "The Spearman- Karber method", en: Statistical 

5 methods in biological assay, paginas 524-530, Charles Griffin % Co, Ltd, 

Londres) a partir del porcentaje de animates que sobrevivieron al sØptimo dia. 

Los resultados se recogen en la siguiente Tabla IX. 

El antibiOtico 107891 no es tOxico a la dosis maxima probada de 200 

mg/kg. 

10 TABLA IX: 0E50 del antibiôtico 107891 en infecciones mortales agudas en 

ratones. 

Formulación Cepa Ruth DE50 mg/kg Ilmites de confianza del 95.  

A MSSA iv 2,1 1,7-2,7 

Sc 2,1 1,7-2,7 

A Van   iv 3,2 2,7-3,9 

11,1 9,2-13,5 

B MRSA Sc 4,2 3,5-5,1 

C Van   iv 3,7 2,8-4,9 

Sc 12,7 10,7-15,0 

Formulaciones: 

A: 10% do, DMSO, 10%. (peso/volumen) de beta hidroxipropilciclodextrina 

is 

(Sigma), 80% do glucosa at 5% (peso/volumen) en agua. 

B: 10% do DMSO, 40% de PEG 400 en CH3COOH acuoso 0,1 M. 

C:50% de PEG 400enH2O. 

0 



I 

56 

Cepas: 

I. MSSA: Staph. aureus Smith 819 ATCC19636. 

H. MRSA: aislado clinico de Staph. aureus 3817. 

Ill. Van A: aislado clinico de Ent. faacalls A533 en ratones neutropØnicos. 

BREVE DESCRIPCION DE LAS FIGURAS 

La Figura IA (espectro de barrido completo de baja resolución) y lB 

(espectro de barrido aumentado de alta resolución) representa los espectros de 

masas del antibiótico 107891, mostrando un iOn doblemente protonado a m/z 

10 ll24ya m/z 1116. 

La Figura 2 representa el espectro de absorción en el IR del antibiOtico 

107891 disperso en KBr. 

La Figura 3 representa el espectro UV del antibiOtico 107891 disuelto en 

metanol:H20. 

15 La Figura 4 representa el espectro de RMN-1H registrado en la mezcla 

metanol-d4:H20 (HCI pH 4,3) 40:10 (volumen:volumen) a 40°C en un 

espectrOmetro Bruker AMX 600 aplicando una secuencia de supresiOn de 

agua. 

La Figura 5 representa el espectro de RMN-13C registrado en Ia mezcla 

20 metanol-d4:H20 (HCl pH 4,3) 40:10 (volumen:volumen) a 40°C en un 

espectrOmetro Bruker AMX 600. 

La Figura 6A (espectro de barrido compteto de baja resoluciOn) y 6B 

(espectro de barrido aumentado de alta resoluciOn) representa los espectros de 

masas del Factor I del antibiótico 107891, mostrando iones dobtemente 

25 protonados [M+2H]2 a m/z 1124. 
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fermentaciôn a 30°C, agitación de 700 rpm y aireaciOn de 0,5 vvm, so 

transfirieron 1,6 I del cultivo a un biorreactor Ade 201 que contenia 15 I del 

mismo medlo veetativo. La fermentación se llevO a cabo durante 96 horas a 

30°C con agitaciors de 600 rpm y aireaciôn do 0,5 wm, y despues so transflriô 

5 al tanque do producciôn, 

La producciôn del antibiótico 107891 so llevô  a cabo en un fermentador. 

do 300 1 quo contenla 200 I del media productivo (V6) compuesto por (gIl): 20 

= dedextrosa, 5 do extracto do levadura, S de extracto de came, 3 de caselna 

hidroUzada, 5 do peptona y 1,5 de NaCl. El media se preparO en agua 

10 desionizada a un pH ajustado con NaOH do 7,5, y so esterilizó a 121°C durante 

20 minutos. 

El fermentador so inoculô con 14 I de cultivo do siembra (7%) 
y 

la 

fermentaciOrt se ffevô a cabo a 29°C, Se agltO a 180 rpm, so aireO con 100 1 alre 

convencional poi- minuto (0,5 wm). La producciôn del antibiótico 107891 so 

15 siguió par HPLC tel y coma se describe previamente. La fermentación so 

recuperO despues do aproximadamente 160 horas. 

Ejemplo 3: recuperaclôri del antlblótico 107891 

El caldo de fermentaciOn descrito en el Ejemplo I se filtrO mediante un 

20 slstema do filtración  tangencial (membrana con un tamaæo do poro de 0,1 pm, 

Koch Carbo-Cor, Koch Wilmington, EE,UU.) para obtener 170 I do 

sobrenadante y 30 I do micello concentrado. El complejo de antibiôtico 107891 

se eneontró en el filtrado (A) y en el rnicelio (B). 

(A) of caldo filtrado so agitó una noche a tern peratura ambiente en presencia do 

25 resina poliestirØnica Dialon HP-20 (4 1). Se recuperô entorices la resina, so lavØ 
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con 10 1 de metanol:agua 4:6 y se etuyO por totes inicialmente con 10 I de 

metanol:agua � 9:1 y despuØs con 10 I de metanot:butanol:agua 9:1:1 Las 

fracciones eluidas agrupadas que contenlan el antibiótico 107891 se 

concentraron hasta un peueæo volumen en un evaporador rotatorlo y despuØs 

� 5 se secaron par congelacion dando 32 g de material bruto. Este material bruto 

se disolvió en n-butanot (1 I) y despuØs se .extrajo tres veces de forma 

secuencial con 800 ml de agua. La fase orgÆnica se concentrO a presiOn 

reducida hasta un residuo oleoso, el cual se disolviO en metanol. Tras adición 

de Øter de petróleo se obtuvieron 5 g de preparaciOn bruta de antibiôtico por 

10 precipitaciôn. 
� . ’ 

��.. (B) DespuØs de adiciOn de 25 I de metanol, la porción retenida qua contenla el 

micelio se agitO durante I hora y se filtró para obtener 45 I de extracto de 

micello. .Esta solución se diluyó entonces con agua (20 I) y se agitó una noche 

a temperatura ambiente con resina poliestirØnica Dision HP-20 (1 I). Se 

15.. recuperó entonces la resina, se lavO con 2 I de metanol:agua 40:60 y se etuyO 

por totes inicialmente con 3 I de metanol:agua 85:15 y despuØs con 2 I de 

metanol:agua 9010 Las fracciones eluidas se siguieron por la presencia de 

antibiôtico 107891 por ensayo de difusión en agar en Streptococcus aureus y 

por procedimiento anatitico por HPLC tat y como se recoge prevlamente. 

20 Las fracciones eluidas qua contenlan at antibiOtico 107891 fueron 

agrupadas, concentradas a presion reducida y secadas por congelacióri, dando 

8,1 g de antibiOtico 107891 bruto. 

EJemplo 4: recuperaclOn altemativa del antibiótico 107891 

25 El. caldo recuperado del tanque de fermentaciOn de 200 1 descrito en at 
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que contenlan el antibiótico 107891 se agruparon 
y se concentraron a vaclo 

hasta un voIumen final de I I. El pH de Ia solucin concentrada se llevO de 4 a 

5,7 con hidróxido de amonto 7 M 
y despuØs Ia mezc[a se centhfugó para 

recuperar el precipitado. Este sóIido se suspendió en agua 
y se seth par 

5 congelaciôn dando 6,96 g de preparación del antibiOtico 107891. 
: 

Ejempto 5: purlficaclón del antlbiótico 107891 

El antibiôtico 107891 bruto.(3,6 g), preparado y descrito en el Ejempto 3 

se purifith par cromat9raf1a a presiôn media sabre una columna C8 de fase ’ 

10 inversa (EC) con tamaæo de particula de 40-70 pm y tamano de poro 60A, 1ST 

tecnotogia internacional de sorbentes) usando un sistema cIa cromatograff a de 

� presiOn media Büthi B-580 (BCichi laboratoriums-technik AG, Flawil. Suiza) 

equipado con un formador de gradiente, B-681, un cotector de fracciones B-684 

y 

una columria de vtdrlo B-685 de 70 x 460 mm. La resina fue acondicionada 

15 previamente con una mezcla de fase kfase B 82 y se eluyó entoncas a razôn 

� ’ de 25 mI/minuto con tin gradiente lineal de 60 minutos desde un 20% hasta un  

60% de fase B en 60 minuto.  

� La fase A era acetonitrUo:tampn forrniatc de arnonlo 20 mM (pH 6,6) 

10:90; 
y 

la fase B era acetonitrilo tampOn formiato de amonio 20 mM (pH 6,6) 

20. 90f0.
 

Las fracciones que contenian el antiblOtico 107891 fueron agrupadas, 

concentradas a vaclo y liofihizadas dos veces a partir de agua dando 430 mg de 

antibiotico 107891 putiflcado. . .. . . . 

25L �. Ejernplo8: purlficaclón del antiblØtico 107891 por HPLC preparativa 
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El antibiOtico 107891 se puriflcO adicionalmente por HPLC preparativa 

sobre una columna Hibar pre-empaquetada lichrosorb RP8 (tamaflo de 

particulÆ 7 pm) RT dº 250-25 mm, Merck, usando una elusiOn por gradiente 

lineal durante 25 minutos dasde un 30% hasta un 45% de fase B a razOn de un 

5 fluJo de 30 ml/minuto La fase A era tampon formiato de amonto 25 MM a pH 

4,5 acetonitrilo 955 y la fase B era acetonitnlo 

Se disolviO una muestra de anttbiOtico 107891 del Ejemplo 5 (300 mg) en 

115 ml 350:1. de DM80 Æcido fOrmico 95:6 
y 

se procesaron 300 p1 per cicto 

cromatogrÆfico El antlbiOtico 107891 se eluyó tipicamente en 15-16 minutes 

10 Se agruparon las fracciones eluidas de 5 ciclos crQmatogrÆficos que contenfan 

el antibiOtico 107891 
y se concentraron a vaclo La soluclOn residual se hofilizO 

tres vecØs a partir de aguà de forma secuencial, dando 31 mg de aætibfOtico .. . 

107891 en forma de un polvo blanco; . . 

15 Ejemplo 7 separaclôn 
y punficacion por separado de los Factores 

Al 
y 

MAW antlbfôtico 107091 

Los Factores Al y A2 se separaron y purificaron del complejo de 

antibiOtico 10789 11 del Ejemplo 5 por HPLC preparativa sobre una columria C18 

Symmetry Prep (tamafIo de particula 7 pm) de 7,8:x 300 mm Waters (Milford, 

20 E UU) usando dos programas de eluciOn diferentes 

(A) El Factor Al se punflcO mediante una eluclOn en gradiente lineal durante 25 

minutos desde un 30% haste tin 45% de fase B con un flujo de 3,5 ml La face 

A era tampon formiato de amonio 25 mM a pH 4,5 acetonitrilo 95,5 
y 

Ia fase B 

era acetonitrilo El complejo de antsbiOtico 107891 puriflcado (15 mg) se disolviô 

25 en 350 p1 de DM80 Æcido fOrmico 95:5 y se procesO por cycle cromatogrªfico 
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Habiendo descrito la invención coma antecede, se declara como 

propiedad Jo contenido en las siguientes 

REJVJNDICACJONES 

1. Un compuesto de fOrmula 

� en el que X se selecciona del grupo constituido por F, Cl, Br y I; y 

en la que R1, R2, R3, R4, R5, R5, R7 y R5 se seleccionan 

10 independientemente del grupo constituido por H, OH, alquilo y arilo. 

2. El compuesto de la reivindicaciOn 1, en el que X es Cl, R2 es OH y R1, 

R3, R4, R5, R5, R7 y R8 son H. 

15 3. El compuesto de la reivindicación 1, en el que X es Cl, R1 es OH, R2 es 

OH   R3,R41R51R5,R7yR8 son H. 
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4. El compuesto de la reivindicaciOn 1, en el que R4, R5, R5, R7 y R3 son H. 

5. El compuesto do la reivindicaciOn 4, en el quo R1 es H, R2 es H y R3 es 

H. 

6. El compuesto do la reivindicaciOn 4, en el quo R1 es H, R2 es H y R3 es 

OR 

7. El compuesto de Ia Reivindicaciôn 4, en el que Ri es H, R2 es OH y R3 

10 es OR 

8. El compuesto do la reivindicación 4, en el que R1 es OH, R2 es OH y R3 

es OH. 

15 9. El compuesto de la reivindioaciOn 4, en el que R1 es OH, R2 es H y R3 es 

H. 

20 

10. El compuesto do la rØivindicaciOn 4, en el que R, es OH, R2 es H y R3 es 

OR 

1 11. Un compuesto de fOrmula 
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12 Un compuesto de formula 

13. El complejo del antibiótico 107891 que comprende el Factor Al y el 

Factor A2, siendo un polvo blanco que tiene las siguientes caracteristicas: 

(A) espectro de masas registrado a partir de una soluciOn de 

0,2 mg/ml en metanol/agua 80/20 con Æcido trifluoroacØtico al 0,1% en 
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Æcldo actico at 0,50/6 en un instrumento Thermofinnigan LCQ deca 

equipado con una ftiente de electronebulizaciOn, usando una mazda de 

calibrado Thermofinnigan con las sigulerites condiciones de 

electronebulizaciOn: potenclal de nebulización: 4,7 kv; temperatura del 

�capitar. 250°C; potenclal del capilar. 8 V; modo de infusiOn: 10 pllminuto; 

(B) la masa exacta de antibiOtico determinada usando un 

espectrOmetro BrCiker Daitonics APEX II, de 4,7 Testa equipado con una 

fuente de electronebullzaciOn, que corresponde a un peso molecular de 

2246,71 
* 

0,06 masa monoisotOpica calculada a partir de [M+2H124 a 

10� 
- m/z- 1124,36124 (precisiOn 30 ppm): 

(C) cuarido se disuelve -en CD3CN:020 (1:1), el espectro cie 

RMN.H muestra los sigulentes grupos de seflales (en- ppm) a 600 MHz 

usanda CO3CN coma patron Intemo (1,94 ppm), [5 = ppm, multiplicidad; 

(atribuciOn1: 084 d (Cl-!3), 0,89 d (CH3, 0,94 t (CH3 solapados), 1,1 d 

15 (CH3), 1,13 d (Cl-I3), 1,15 t (GH3 solapados), 1,49 rn (CH2), 1,69 d (Cl-I3), , 

1,75 m (CH2), 2,11 m (CH), 2,26 m (CH), 2,5 m (Cl-I2), 2,68 - 3,8 m (CH 

peptldicos), 3,8 - 5,0 rn (CH. peptidlcos), 5,45 - 6,17 s (CH2), 5,58 d 

� - - (doble enlace CH), 6,36 m (CH), 6,86 ci (dobte enlace CH), 70 - 7,45 m 

(CH aromàticos); - - - -. - - - 

20 
- - 

(0) cuando se disuelve en CD3CN:D20 (1:1), el espectro de 
- - 

RMN3C muestra las siguientes seæales (en ppm) a 600 MHz usando - - - - - 

CD3CN coma -patrOn intemo (1,39 ppm), 
[ = 

ppm; (atribuciOri)]: 13,6- - - - - - 

23,03 (CH3 allfticos), 25,69 - 77,9 (CH2 aiifÆticos y GHa peptldicos), 105 - - - - 

137,3 (CH aromÆticos y en dobles enlaces 
y 

carbonos cuatemailos), 
- - - 

25 - 166,6 - 176,6 (carbonhlospeptidicos); - -’ - - - 
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(E) et espectro de infrarrojos registrado en KBr con un 

espectrofotOrnetro Bruker FT-IR modelo IFS 48 muestra una absorciôn 

maxima a (cm-1): 3294; 3059; 2926; 1661; 1529; 1433; 1407; 1287; 

1114; 1021; 

5 (F) El espectro de UV registrado en metanol:H20 80:20 con un 

espectrofotômetro Perkin Elmer Lambda 16 muestra dos hombros a 226 

ya267nrn; 

(G) at hidrolisado Æcido en HCI 6 N (105°C, 24 horas), 

mostrando la presencia de los siguientes aminoÆcidos, junto con otros 

10 picos no identificados, despuØs de la derivatizaciOn con carbamato de 6-

11 aminoquinolit-N-hidroxisuccinimidilo: lantionina, metillantionina, glicina, 

prolina, valina, Æcido aspartico (producto de hidrólisis de la  asparagina), 

fenhlalanina y teucina; y 

(H) el hidrolisado Æcido en Æcido metanosulfOnico 4. N 

15 conteniendo como catalizador 3-(2-aminoetil)indol at 0,2% 

(peso/volumen) (115°C, 16 horas), mostrando la presencia de 5-

clorotript6fano. 

15. El Factor A2 del antibiôtico 107891, siendo un polvo blanco qua tiene las 

20 siguientes caractersticas: 

(A) un iOn doblemente protonado a m/z = 1116 correspondiente 

a la composiciOn mÆs baja de isótopos en el espectro de masas 

registrado a partir de una soluciOn de 0,1 mg/ml en acetonitrilo:agua 

50:50 con Æcido acØtico at 0,5% en un instrumento Thermofinnigan LCQ 

25 deca equipado con una fuente de electronebulizaciôn, usando una 




