
EP 0 341 019 B1 Description This invention relates to a new polyether
antibiotic. In particular, it relates to antibiotic A82810 and to its
preparation by cultivating a novel microorganism. 5       Animal health
products are in great demand. Antibiotics continue to be an important type
of animal health product, not only for treating disease, but also for
enhancing growth promotion in animals. Antibiotics can pro- mote growth by
reducing disease or by increasing feed-utilization efficiency. One disease
which has a serious impact on the poultry industry is coccidiosis.
Coccidiosis results from infection by one or more species of Eimeria or
Isopora. Improved anticoccidial agents are in demand because 10 of the
continuing economic losses due to coccidiosis. Promoting growth by
increasing feed-utilization efficiency is another economically desirable
objective of veterinary science. This type of growth promotion is
particularly important for ruminants, such as cattle, and for monogastric
animals such as poultry and swine. One group of antibiotics which has been
especially important in the animal health field are the polyether 15
antibiotics. For example, the polyether monensin is a valuable commercial
product; it is used both for treating coccidiosis in poultry and for
increasing feed-utilization efficiency in animals. This invention provides
a polyether antibiotic, called A8281 0. Westley (John W. Westley,
"Polyether Anti- biotics: Naturally Occurring Acid lonophores, Vol.2,
Chemistry," Marcel Dekker: New York, 1983) has separated existing
polyethers by class and type. Using Westley's system, A8281 0 is a new
member of the Class 1b, type 20 (1), group of polyethers because it has one
spiroketal system. Other members of this group include A80190 (U.S. Patent
4,582,822); A-28695 A and B (U.S. Patent 3,839,558); A2041 and 11 (U.S.
Patent 3,705,238); A- 32887 (U.S. Patent 4,133,876); carriomycin;
etheromycin; CP-47,434, RP37454 and the X-14868 antibiotics. Thus, in one
aspect, this invention provides a process for preparing antibiotic A82810
of formula 1 25                                               [err] [err]
30 35 [err] [err] 45 wherein R is hydrogen, or a derivative thereof wherein
R is [err]is alkyl, aryl, alkyl-aryl, arylalkyl, haloaryl, nitroaryl,
haloarylalkyl, alkoxyaryl, aryloxyaryl, arylcycloalkyl, acylaryl and
cycloalkyl; or so  an alkyl esteroracyl oralkyl etherderivative;
orasaltthereof; which comprisescultivating Actinomadurafibrosa sp. nov.
NRRL 18348, or an A82810-producing mutant thereof, in a culture medium
containing assimilable sources of carbon, nitrogen, and inorganic salts
under submerged aerobic fermentation conditions, so as to prepare
antibiotic A82810; and optionally salifying, esterifying, acylating,
forming an ether derivative thereof or reacting with an isocyanate of
formula R1-NCO, as appropriate. 55      The invention further provides an
antibiotic A82810 derivative of formula 1 2    



EP 0 341 019 B1 [err] 5 [err] [err] OR 20 wherein R is [err]is alkyl, aryl,
alkyl-aryl, arylalkyl, haloaryl, nitroaryl, haloarylalkyl, alkox- yaryl,
aryloxyaryl, arylcycloalkyl, acylaryl and cycloalkyl wherein the aryl group
is phenyl, pyridyl or furyl; or 25  an alkyl ester or acyl or alkyl ether
derivative of formula [err] wherein Y is 0 or S and R2 represents
[err]alkyl, [err]alkoxyl-[err]alkyl, [err]alkoxycarbonyl[err]alkyl,
amino[err]-alkyl, mercapto-[err]-alkyl, hydroxyalkyl, haloalkyl or
(R')m-phenyl[err] wherein R' represents [err]-alkyl, [err]-alkoxy or
hydroxy, m=0-2 and n=0-3; or a salt thereof. 30   Characteristics of A8281
0 Antibiotic A8281 0 has been assigned structure 1 (based on mass
spectrometry and NMR studies). A8281 0 (in its free acid form) has the
following characteristics: State: white crystals 35        Mp: 69-71[err]
pKa: = 6.6 (80% aqueous dimethyl sulfoxide) [err]25 D: -7.35[err] (c 1,
MeOH) Molecular weight: 842 (field desorption mass spectrometry) Empirical
formula: [err] UV: end absorbtion only IR (err): Figure 1; shows absorption
at the following frequencies [err]: 3020, 2977, 2935, 2880, 1726, 1458,
1379, 1206, 1164, 1146, 1115, 1104, 1094, 1073, 1050, 1025, 1006, 991, 980
and 946 Solubility: Insoluble in water; soluble in lower alcohols such as
methanol, ketones such as acetone, es- ters such as ethyl acetate,
halogenated hydrocarbons such as chloroform and hydrocarbons such as
diethyl ether, benezene, toluene and warm hexane. As is apparentfrom its
structure, A8281 0 has an acid function capable of forming salts and ester
derivatives and has at least one hydroxyl group which can be esterified or
which can form ether derivatives. The formula 1 compounds wherein R is
other than hydrogen are called urethane derivatives. The formula 1
compounds are useful as antibiotics and as agents which increase
feed-utilization efficiency. The term "acyl" means a [err] preferably a C1
to C4, alkanoic acid moiety, i.e., radicals of the formula 55
[err] wherein [err] is [err]alkyl or hydrogen, e.g., formyl, acetyl,
propionyl, butyryl and the like. 3    EP 0 341 019 B1 The term "cycloalkyl"
means cyclic hydrocarbon groups containing from 3 to 7 carbon atoms, such
as, cy- clopropyl, cyclobutyl, cyclohexyl and the like, cyclohexyl being
preferred. The cycloalkyl group may be substi- 



tuted by an aryl residue, as defined herein, to form an arylcycloalkyl
residue, e.g., 2-(phenyl)cyclopropyl. The term "alkoxy" means a [err] lower
alkyl group having an oxygen function substituted therein, such 5   as,
methoxy, ethoxy, propoxy and the like. The term "aryl" denotes an aromatic
residue derived by the removal of a hydrogen atom from an aromatic
hydrocarbon, such as, for example, phenyl, pyridyl or furyl, especially
phenyl. The "aryl" residue may be sub- stituted by various groups. A
substitutent on a phenyl nucleus is preferably on the 4-position. Examples
are 4- alkylaryl, e.g., 4-methylphenyl (4-tolyl); 4-halophenyl, e.g.,
4-chlorophenyl; 4-nitrophenyl; 4-aryloxy-aryl, e.g., 10  4-phenoxyphenyl;
4-alkoxyphenyl, e.g., 4-methoxyphenyl; and 4-(alkyl-carbonyl)phenyl, e.g.,
4-(methylcarbo- nyl)phenyl or 4-(phenylcarbonyl)-phenyl. The term "alkyl"
means a [err] straight or branched chain hydrocarbon, preferably a [err]
hydrocar- bon, e.g., methyl, ethyl, propyl, isopropyl, n-butyl, etc. The
alkyl group may be substituted by an aryl residue, as defined supra, to
form an arylalkyl residue, e.g., phenylethyl or 2-phenylethyl or by a
haloaryl residue to 15  form a haloarylalkyl residue, e.g.,
4-bromophenethyl. The salts of A8281 0 and of its derivatives are useful
for separating and purifying the antibiotics. The phar-
maceutically-acceptable salts are particularly useful. Examples of salts
are the alkali-metal, alkaline-earth- metal and amine salts of A82810 and
of its derivatives. Representative and suitable alkali-metal and
alkaline-earth metal salts of A82810 include the sodium, po- 20  tassium,
lithium, cesium, rubidium, barium, calcium and magnesium salts. Suitable
amine salts of A82810 in- clude the ammonium and the primary, secondary,
and tertiary [err]alkylammonium and hydroxy[err]al- kylammonium salts.
Illustrative amine salts include those formed by reaction of A82810 with
ammonium hy- droxide, methylamine, sec-butylamine, isopropylamine,
diethylamine, di-isopropylamine, ethanolamine, trie- thylamine,
3-amino-1-propanol and the like. 25      When treating an animal, it is not
ordinarily of great significance whether the free base or a salt of a com-
pound is used. A salt form may, however, be chosen for reasons of economy,
convenience or toxicity. This invention further provides a biologically
pure culture of Actinomadura fibrosa sp. nov. NRRL 18348, oran
A82810-producing mutant thereof. Forconvenience, this microorganism is
called culture A82810.1. Cul- ture A8281 0.1 is a natural variant derived
from a parent strain (culture A82810) which was isolated from a soil 30
sample from Togo, West Africa. A culture of the A82810-producing organism
has been deposited and made part of the stock culture col- lection of the
Northern Regional Research Center, Agricultural Research, North Central
Region, 1815 North University Street, Peoria, Illinois, 61604, from which
it is available to the public under the accession number NRRL 18348. 35
Taxonomic studies of the variant were carried out by Frederick P. Mertz of
the Lilly Research Laboratories. Based on these studies, the new organism
is classified as a new species of the genus Actinomadura for which the name
Actinomadura fibrosa sp. nov. is proposed. This classification is based on
laboratory comparison with similar species and comparison of A82810.1's
characteristics with published descriptions of the charac- teristics of
similar species. 40 Methods Used These studies were made using methods
recommended by the International Streptomyces Project (ISP) for the
characterization of Streptomyces species [E. B. Shirling and D. Gottlieb,
"Methods for Characterization 45  of Streptomyces Species," Int. J. Syst.
Bacteriol. 16:313-340 (1966)], as well as methods given by Gordon [R. 



E. Gordon, D. A. Barnett, J. E. Handerhan, and C. Pang, "Nocardia coeliaca,
Nocardia autotrophica, and the Nocardin Strain," Int. J. Syst. Bacteriol.
24:54-63 (1974)]. Starch hydrolysis was determined by testing for the
presence of starch with iodine on ISP No. 4 (inorganic salts-starch agar)
plates. 50      NaC1 tolerance was measured by adding NaC1 to ISP No. 2
agar to equal the concentration desired. ICSS-NBS Centroid Color Charts,
standard sample No. 2106 (National Bureau of Standards, 1958, U. S.
Department of Commerce, Washington, D.C.) and the Color Harmony Manual (4th
ed., Container Corporation of America, Chicago, Illinois, 1958) were used
to assign color names to the reverse side and to aerial hyphae,
respectively. 55      Morphology was studied using an optical light
microscope and a scanning electron microscope (SEM). The isomers of
diaminopimelic acid (DAP) in hydrolysates of whole cells were established
by the chroma- tographic methods of Becker et al. [B. Becker, M. P.
Lechevalier, R. E. Gordon, and H. E. Lechevalier, "Rapid Differentiation
between Nocardia and Streptomyces by Paper Chromatography of Whole-cell
Hydrolysates," 4    EP 0 341 019 B1 Appl Microbiol. 12:421-423 (1964)] and
of Lechevalier [M. P. Lechevalier, "Identification of Aerobic Actinomy-
cetes of Clinical Importance," J. Lab. Clin. Med. 71:934-944 (1968)].
Resistance to antibiotics was measured by padding antibiotic sensitivity
discs onto the surface of seeded ISP No. 2 agar plates. Resistance was
scored as (+) when no zone of inhibition was observed and as (-) when 5   a
zone of inhibition was observed. Mycolic acids were determined by a method
based on techniques described by Minnikin [D. E. Minnikin, L. Alshamaony
and M. Goodfellow, "Differentiation of Mycobacterium, Nocardia, and Related
Taxa by Thin- Layer Chromatographic Analysis of Whole-organism
Methanolysates," J. Gen. Microbiol. 88:200-204 (1975)]. Phospholipids were
determined by the procedures of: 10      1) M. P Lechevalierand H.
LechevalierIn AUniversity LaboratoryApproach, Dietzand Thayer(eds.), Spe-
cial Publication No. 6, Society for Industrial Microbiology, Arlington VA,
1980; pp. 277-284; 2) D. E. Minnikin, l. G. Hutchinson and A. B. Caldicott,
"Thin-layer Chromatography of Methanolysates of MycolicAcid-containing
Bacteria," J. Chromatography 188:221-233 (1980); and 3) J. C. Dittmer and
R. L. Lester, "A Simple, Specific Spray for the Detection of Phospholipids
on Thin- 15     layer Chromatograms, J. Lipid Research 5(1):126-128 (1964).
Menaquinone composition was determined by following the procedures of 1) R.
M. Kroppenstedt in Chemical Methods in Bacterial Systematics, M. Goodfellow
and D. E. Minnikin (eds.), 1985, pp. 173-196; and 2) M. D. Collins; ibid,
pp. 267-285. 20      Fatty acid analysis was done using the HP 5898A
Microbial Identification System (See L. Miller and T. Berg- er, "Bacterial
Identification by Gas Chromatography of Whole Cell Fatty Acids",
Hewlett-Packard Application Note 228-41, 1985; 8 pp. Fatty acid methyl
esters were made from Iyophilized whole cells grown under identical
conditions. The dendrogram shown in Figure 7 is based on Euclidian distance
and was computer generated. 



25      The principle component analysis shown in Figure 8 is two
dimensional and was also computer generated. Cultural Characteristics
Culture A8281 0.1 grew well on both complex and defined media. However,
aerial mycelia were rarely pro- 30 duced except on ISP medium 2, Bennetts
agar, and tomato-paste/oatmeal (TPO) agar. When produced, the aerial spore
mass was pink to white in color. The reverse side was reddish brown to a
distinctive reddish orange color. No soluble pigments were observed. The
cultural characteristics of culture A8281 0.1 are summarized in Table I. 35
40 45 50 55    EP 0 341 019 B1 Table I: Cultural Characteristics of
A82810.1 on Various Agar Media [err] Agar Media          A82810.1    b
Characteristics G: Abundant 10                ISP               R:  55.s.Br
No. 2           Am:  Abundant: b White Sp:  Light brown G: Good 15
ISP               R:  39.gy.rO No. 3           Am:  Trace:Pink Sp: None G:
Abundant 20                 ISP              R:  43.m.rBr. No. 4
Am:  Trace:Pink Sp: None G: Abundant 25                 ISP              R:
37.m.rO No. 5           Am:  None Sp: None G: Abundant 30
ISP               R:  43.m.rBr. No. 7           Am:  None Sp: None G: Good
35                 ATCC              R:  39.gy.rO 



No. 172         Am:  Trace:5cal.y. Pink Sp: None G: Abundant 40
R:  42.1.rBr. Bennett's       Am:  Good:White Sp: None 45 50 55 6    EP 0
341 019 B1 Table I: Cultural Characteristics of A82810.1 on Various Agar
Mediaa (Continued) 5 Agar Media             A82810.1    b Characteristics
10                                      G:  Abundant R:  54.brO Emerson
Am:  Trace:White Sp:  None G:  Abundant Glucose             R:  39.gy.rO
Asparagine         Am:  Trace:5ca l.y. Pink Sp:  None 20
G:  Fair R:  39.gy.rO Jensens            Am:  Trace:White Sp:  None G:
Good R:  53.m.0 Nutrient           Am:  None Sp:  None G:  Good 30
Potato              R:  39.gy.rO Carrot             Am:  Trace:White Sp:
None G:  Abundant 35                                      R:  58.m.Br. 



TPO                Am:  Good:5cb gy.y. Pink Sp:  None G:  Good 40
R:  43.m.rBr Czapek's           Am:  Fair:White Sp:  None 45
aWhen incubated at 30C for 14 days b G = growth; R = reverse; Am = aerial
mycelium; Sp = soluble pigment 50 Morphological Characteristics Culture
A82810.1 produced an extensive substrate mycelium. The aerial hyphae were
unusual. When ob- 55  served under light microscopy and SEM, segmentation
into spores was not observed. The hyphae appeared to be completely
asporogenous. Numerous bundles of hyphae forming thick fibers were readily
apparent. Some of these aerial hyphae formed short knobs or projections
which bore some resemblance to spores. Examination with SEM indicated that
these structures were not true spores. Occasionally, other fibrous
structures were ob- 7    EP 0 341 019 B1 served. These structures, in
addition to the fibrous appearance of the aerial hyphae in general, were
the basis for the species name fibrosa. Physiological Characteristics 5
Culture A8281 0.1 produced acid from the following carbohydrates: adonitol,
L-arabinose, cellobiose, fruc- tose, galactose, glucose, glycerol,
glycogen, lactose, maltose, mannose, rhamnose, ribose, sucrose, trehalose
and xylose. A82810.1 did not produce acid from: D-arabinose, cellulose,
dextrin, dulcitol, ethanol, erythritol, inositol, inulin, mannitol,
melizitose, melibiose, alpha-methyl-D-glucoside, raffinose, salicin,
sorbitol, sorbose, 10 and xylitol. Culture A82810.1 utilized the following
organic acids (as sodium salts): acetate, butyrate, propionate and
pyruvate. It did not utilize benzoate, citrate, formate, lactate, malate,
mucate, oxalate, succinate and tartrate. A82810.1 decomposed casein,
elastin, esculin, hypoxanthine, starch, testosterone, tyrosine and urea,
but did not decompose adenine, allantoin, calcium malate, guanine,
hippurate and xanthine. 15      A82810.1 produced catalase, phosphatase and
urease; liquified gelatin; hydrolyzed skim milk and was able to survive at
50[err] for 8 hours. It did not produce melanoid pigments or [err], reduce
nitrates or peptonize skim milk. A82810.1 was resistant to cephalothin (30
[err]), lincomycin (2 [err]), penicillin G (10 units), rifampin (5 [err])
and lysozyme (50 [err]/mL). It was sensitive to bacitracin (10 units),
gentamicin (10 [err]), neomycin (30 [err]), olean- 20   domycin (15 [err]),
streptomycin (10 [err]), tetracycline (30 [err], tobramycin (10 [err]) and
vancomycin (30 [err]. Culture A8281 0.1 grew in a temperature range of
20-45[err] An optimum growth temperature appeared to 



be 37C. The culture tolerated NaCI at levels up to and including 5%.
Cell-Wall Analysis 25 Hydrolyzed whole cells contain meso-diaminopimelic
acid. The following sugars were detected in the whole cell extracts:
galactose, glucose, mannose, madurose and ribose. Thus, A82810.1 has a type
III cell wall and a type B sugar pattern [See M. P. Lechevalier and H.
Lechevalier, "Chemical Composition as a Criterion in the Classification of
Aerobic Actinomycetes", Int. J. Syst. Bacteriol. 20:435-443 (1970)]. 30
Mycolic acids were not detected. Phospholipid determinations on the whole
cell indicated the presence of phosphatidyl inositol, diphospha- tidyl
glycerol and GluNu (an unknown structure containing glucosamine). Neither
phosphatidyl ethanolamine nor phosphatidyl choline was detected. Therefore,
A8281 0.1 has a type IV phospholipid pattern [See M. P. Le- chevalier, A.
E. Stern, and H. A. Lechevalier, "Phospholipids in the Taxonomy of
Actinomycetes," Actinomy- 35 cetes, K. P. Schaal and G. Pulverer (eds);
Zbl. Bakt. Suppl. 11, Gustav Fischer Verlag, Stuttgart, New York, 19811.
The menaquinones detected in A82810.1 were hexahydrogenated menaquinones
with nine isoprene units, MK-9[err]) and a minor amount of octahydrogenated
menaquinones, MK-9(err). 40  Identity of Strain A82810.1 The chemotaxonomic
properties and the cultural and morphological characteristics of A82810.1
support the assignment of the isolate to the genus Actinomadura (See V. B.
D. Skerman, V. McGowan, and P.H.A. Sneath, Approved Lists of Bacterial
Names, American Society for Microbiology, Washington D.C., 1980). 45
Twenty three type strains of Actinomadura species were grown along with
culture A8281 0.1 on 21 different agar media. Cultural and morphological
characteristics were compared. Culture A82810.1 showed a similarity to the
following: A. coerulea, A. madurae, A. pulveraceus, A. roseorufa, A. rubra,
A. salmonea and A. verru- cosospora. Biochemical characteristics of these
seven species were gathered from the literature and compared with 50
A82810.1 by constructing a table of similarity coefficients. The
coefficientof Jaccard Sj, and the simple match- ing coefficient [err] were
used (W. Kurylowicz, A. Paszkiewicz, W. Woznicka, W. Kurzatkowski and T.
Szulga, Numerical Taxonomy of Streptomycetes, Polish Medical Publishers,
Warsaw, 1975, p. 37). Table II summarizes this data. 55 8    EP 0 341 019
B1 Table II:  Comparison of A82810.1 with several Actinomadura Species
using Similarity Coefficients[err] 5                      Culture
Sj           [err] A82810.1                                100
100 A. verrucosospora                        72            81 A. madurae
73             79 10                     A.  salmonea
70            78 



A. rubra                                 70            76 A. roseorufa
60             75 A. pulveraceus                           59
74 15 a Data for A. coerulea was unavailable. 20       Fatty acid analyses
were performed on the whole cells of these cultures. A dendrogram and a
principle component analysis obtained from this data are shown in Figures 7
and 8, respectively. The similarity coefficients and the fatty acid
analyses indicate that, of the seven known species compared, A82810.1
shares the most characteristics with A. pulveraceus and A. verrucosospora.
However, the similarities are insufficient to conclude that A82810.1 is a
strain of either species. Table III shows the differences between 25
A82810.1 and these two species. 30 35 40 45 50 55 9    EP 0 341 019 B1 0 5
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therefore, that culture A82810.1 is a new species of Actinomadura. For this
reason, culture A82810.1 has been named Actinomadura fibrosa sp. nov., the
latin adjective fibrosa refering to the fibrous appearance of the aerial
hyphae. As is the case with other organisms, the characteristics of the
A82810-producing culture of this invention, 55   Actinomadura fibrosa sp.
nov. NRRL 18348, are subject to variation. Mutants of the strain may be
obtained by methods known in the art, for example, by treatment with
various physical and chemical mutagens such as ultraviolet light, X rays,
gamma rays and chemicals such as n-methyl-N'-nitro-N-nitrosoguanidine.
Natural and induced mutants of Actinomadura fibrosa sp. nov. NRRL 18348
which retain the characteristic of A8281 0 pro- 10    EP 0 341 019 B1
duction are considered part of this invention. The culture medium used to
grow the Actinomadura fibrosa culture can be any one of a number of media.
For economy in production, optimal yield, and ease of product isolation,
however, certain culture media are preferred. Thus, for example, preferred
carbohydrate sources in large-scale fermentation are glucose and po- 5
tato dextrin, although ribose, xylose, fructose, galactose, mannose,
mannitol, and the like can also be used. Preferred nitrogen sources are
enzyme-hydrolyzed casein and yeast, although liver meal, meat peptones,
fish meal, and the like are also useful. Among the nutrient inorganic salts
which can be incorporated in the cul- ture media are the customary soluble
salts capable of yielding zinc, sodium, magnesium, calcium, ammonium,
chloride, carbonate, sulfate, nitrate and like ions. 10      Essential
trace elements necessary for the growth and development of the organism
should also be in- cluded in the culture medium. Such trace elements
commonly occur as impurities in other substituents of the medium in amounts
sufficient to meet the growth requirements of the organism. Foaming is not
usually a prob- 



lem, but small amounts (i.e. 0.2 ml/L) of an antifoam agent such as
polypropylene glycol may be added to large scale fermentation media if
needed. 15      For production of substantial quantities of antibiotic
A82810, submerged aerobic fermentation in tanks is preferred. Small
quantities of A8281 0 may be obtained by shake-flask culture. Because of
the time lag in an- tibiotic production commonly associated with
inoculation of large tanks with the spore form of the organism, it is
preferable to use a vegetative inoculum. The vegetative inoculum is
prepared by inoculating a small volume of culture medium with the spore
form or mycelial fragments of the organism to obtain a fresh, actively
growing 20 culture of the organism. The vegetative inoculum is then
transferred to a larger tank. The vegetative inoculum medium can be the
same as that used for larger fermentations, but other media are also
suitable. A8281 0 is produced by the A82810-producing organism when grown
at temperatures between about 25[err] and about 40[err]. An optimum
temperature for A8281 0 production appears to be about 34-36[err]. As is
customary in submerged aerobic culture processes, sterile air is blown into
the vessel from the bottom 25 while the medium is stirred with conventional
turbine impellors. The maximum oxygen uptake of the fermen- tation under
the conditions used thus far has not exceeded about 0.35 mM/L/minute. In a
fully baffled 165-liter fermentor containing approximately 115 liters of
broth, an aeration rate of 0.125 v/v/m with an agitation rate of 300 rpm is
sufficient to maintain the level of dissolved oxygen at or above 45% of air
saturation at a pressure of 0.34 atmospheres. 30      Production of
antibiotic A82810 can be followed during the fermentation by testing
samples of the broth for antibiotic activity against organisms known to be
sensitive to the antibiotic. One assay organism useful in testing A8281 0
is Bacillus subtilis ATCC 6633. The bioassay is conveniently performed by
the agar-well diffu- sion test. Following its production under submerged
aerobicfermentation conditions, A82810 can be recovered from 35 the
fermentation medium by methods used in the fermentation art. The antibiotic
activity produced during fer- mentation of the A82810-producing organism
occurs both in the filtered broth and in the mycelial mass. Max- imum
recovery of A82810 is accomplished, however, by initiallyfiltering the
medium to separate the broth from the mycelial mass. The filtered broth and
the mycelial mass can then be purified separately to give their re-
spective portion of A82810. Avariety of techniques may be used in this
purification. A preferred technique for 40 purification of the filtered
broth involves adjusting it to a pH of about 9 and extracting with a
suitable solvent such as, for example, ethyl acetate. The extracting
solvent can then be evaporated under vacuum to give the broth portion of
A82810. A preferred method of purifying the mycelial mass is to extract the
separated mycelial filter cake with a suitable solvent such as, for
example, acetone. The extracting solvent is then evaporated under vacuum to
give 45 a concentrated aqueous solution. This aqueous solution is then
adjusted to a pH of about 9 and is extracted with a suitable solvent such
as, for example, ethyl acetate. The extracting solvent is then concentrated
under vacuum to give the mycelial portion of A82810. The broth and mycelial
portions of A8281 0 are further purified by similar procedures. A preferred
procedure involves silica gel chromatography. 50      Alternatively, the
culture solids, including medium constituents and mycelium can be used
without extrac- tion or separation, but preferably after removal of water,
as a source of A8281 0. For example, after production of A82810, the whole
fermentation broth can be dried by lyophilization, by drum-drying, or by
azeotropic dis- tillation and drying. The dried broth is then mixed
directly into feed premix. The alkali-metal and alkaline-earth-metal
cationic salts of the formula 1 compounds are prepared accord- 



55 ing to procedures commonly used for the preparation of cationic salts.
For example, the free acid of A82810 is dissolved in a suitable solvent
such as acetone; a 1/3 volume of water is added; and this solution is
adjusted to a pH of about 9 to 10 with the base of the desired cationic
salt (e.g. NaOH, KOH). The salt thus formed can be isolated by routine
methods, such as filtration or evaporation of the solvent. 11    EP 0 341
019 B1 A preferred method of forming salts is to dissolve A82810 (acid
form) in a water-immiscible solvent such as ethyl acetate, add an equal
volume of water, and adjust the mixture to pH 10 with the corresponding
cationic base (e.g. NaOH, KOH, etc.) The separated organic phase is washed
with water and concentrated to dryness. The residue is lyophilized from
dioxane. The salt can be crystallized from an appropriate solvent, such as
hex- 5   ane. The salts formed with organic amines can be prepared
similarly. For example, the gaseous or liquid amine can be added to a
solution of A82810 in a suitable solvent such as acetone; the solvent and
excess amine can be removed by evaporation. The formula 1 acyl-ester
derivatives are prepared, for example, by treating A82810 with a
corresponding 10  acid anhydride or acid chloride. Esterification occurs at
one of the A82810 hydroxyl groups. Such esters are typically prepared by
reacting A82810 with, for example, the corresponding acid anhydride at room
tempera- ture. The formula 1 alkyl ester derivatives are prepared by
esterification of the carboxyl group, using standard procedures. The
formula 1 alkyl ester derivatives are typically less active when tested in
vitro. When adminis- 15 tered to an animal, however, such esters can act as
pro drugs which are converted to the active form in vivo. The formula 1
alkyl ether derivatives are those compounds wherein one or more of the
hydroxyl groups has been replaced by a YR2 group wherein: Y represents 0 or
S; and R2 represents [err]alkyl, 20              [err]-alkoxy-[err]-alkyl,
[err]-alkoxycarbonyl-[err]-alkyl, amino-C2-C5-alkyl, mercapto-C2-C5-alkyl,
hydroxyalkyl, 25              haloalkyl, or (R)m-phenyl[err]- wherein R'
represents [err]-alkyl, [err]-alkoxy, or hydroxy; m represents 0-2; and n
represents 0-3. 30 The terms alkyl and alkoxy have the meaning discussed
supra, but are limited to the number of carbon atoms specified. The term
"hydroxyalkyl" refers either to a monohydroxy-[err]-alkyl moiety or, when Y
is 0, to the 2,3-di- hydroxyprop-1-yl moiety. 



The term "haloalkyl" refers to a [err]-alkyl moiety having from one to
three halogen substituents, selected 35 from the group consisting of
bromine, chlorine, and fluorine. When the alkyl moiety is dihalo- or
trihalo-substi- tuted, the halo-substituents must be the same halogen
moiety. Preferred formula 1 ether derivatives are those compounds wherein Y
represents 0 and R represents [err] [err]-alkyl. The etherderivatives are
prepared by reacting the corresponding A82810 compound, or a salt thereof,
with the desired primary alcohol or thiol. 40      With some of the
starting alcohols or thiols it may be necessary to add an acid catalyst to
the reaction. Suitable catalysts include hydrochloric acid, sulfuric acid,
methanesulfonic acid, benzenesulfonic acid, tolue- nesulfonic acid,
selenium dioxide, and boron trifluoride. A solvent such as, for example,
water, acetone, benzene, ether, tetrahydrofuran, or dioxane may be added to
facilitate the reaction. Reactions generally occur at room temperature,
although higher temperatures may 45 be used. Although ordinary reaction
work-up procedures are sometimes sufficient, additional purification may be
required to obtain the compounds of this invention. Such purification may
be accomplished by well-known meth- ods, such as, for example, column
chromatography, thin-layer chromatography, fractional crystallization and
the like. 50      There is also provided a process for preparing the
formula 1 urethane derivatives which comprises reacting A82810 or a salt
thereof, with an isocyanate of formula 2 [err] 2 12    EP 0 341 019 B1
wherein [err] is as defined supra, as appropriate to form a urethane
derivative of A82810. Preferably, a saltof A82810, in particularthe sodium
salt, is used. The isocyanate should be added in slight excess, e.g., about
10% excess, in order to form the mono derivative in optimum quantity. The
reaction is pre- ferably carried out in an inert solvent such as a
chlorinated hydrocarbon, e.g., carbon tetrachloride, methylene 5   chloride
or chloroform, ether, ethyl acetate or in an aromatic hydrocarbon solvent
such as benzene or toluene. The reaction temperature is not critical but
can be between above 0[err]. and the boiling point of the reaction mixture,
but is preferably about room temperature. The formula 1 compounds (A8281 0
compounds) have antibacterial and anticoccidial activity. A8281 0 com-
pounds are especially active against anaerobic bacteria. The minimal
inhibitory concentrations (MIC's) at which 10   A82810 inhibits various
bacteria, as determined by standard agar-dilution assays, are summarized in
Tables IV and V. End points were read after 24-hour incubation. 15 20 25 30
35 40 



45 50 55 13    EP 0 341 019 B1 Table IV: In Vitro Antibacterial Activity of
Antibiotic A82810 5 Test Organism                           MIC (mcg/mL) 10
Staphylococcus aureus X1.1                     1.0 Staphylococcus aureus
V41                      1.0 Staphylococcus aureus X400
1.0 Staphylococcus aureus S13E                     1.0 Staphylococcus
epidermidis 270                 1.0 Staphylococcus epidermidis 222
0.5 20     Streptococcus pyogenes C203                    1.0 Streptococcus
pneumoniae Park 1                1.0 Streptococcus faecium X66
1.0 25     Streptococcus faecalis 2041                    1.0 Haemophilus
influenzae C.L.                  128 Haemophilus influenzae 76
64 30     Escherichia coli N10                           1.0 Escherichia
coli EC14                          8.0 Escherichia coli TEM
>128 Enterobacter aerogenes C32                     8.0 Enterobacter
aerogenes EB17                    8.0 Klebsiella sp.
>128 Salmonella sp                               >128 40     Pseudomonas
aeruginosa X528                    2.0 Pseudomonas aeruginosa X239
0.25 Pseudomonas aeruginosa PS18                 >128 Pseudomonas
aeruginosa PS72                    0.25 45 Serratia marcescens X99
>128 Proteus sp.                                 >128 Shigella sonnei
2.0 50 55 



14    EP 0 341 019 B1 Table V:  Susceptibility of Anaerobic Bacterial
Isolates to Antibiotic A82810 5 Anaerobic Bacteria
MIC (mcg/mL) 10 Clostridium difficile 2994                    0.5
Clostridium perfringens 81                    0.5 Clostridium septicum 1128
0.5 15         Eubacterium aerofaciens 1235                 [err]0.25
Peptococcus asaccharolyticus 1302            [err]0.25 Peptococcus prevoti
1281                     [err]0.25 20         Peptostreptococcus anaerobius
1451   [err]0.25 Peptostreptococcus intermedius 1624  [err]0.25
Propionibacterium acnes 79                    2 Bacteroides fragilis 111
8 25 Bacteroides fragilis 1877                     8 Bacteroides fragilis
1936B                    8 Bacteroides thetaiotaomicron 1438             8
30         Bacteroides melaninogenicus  1856/28    8 Bacteroides
melaninogenicus 2736              8 Bacteroides vulgatis 1211
4 35         Bacteroides corrodens 1874                     8 Fusobacterium
symbiosum 1470                  0.5 Fusobacterium necrophorum 6054A
[err]0.25 40 Anticoccidial activity is an important property of the A82810
compounds. For example, in an in vitro tissue- 45  culture screen against
Eimeria tenella, A82810 was active at <0.0025 mcg/mL, propionyl-A82810 was
active at 0.05 mcg/mL and acetyl-A82810 was active at 0.01 mcg/mL.
Fortreating coccidiosis in poultry, a non-toxic anticoccidial amountof an
A82810 compound is administered to infected or susceptible birds,
preferably orally on a daily basis. The A82810 compound can be supplied in
many ways, but it is most conveniently supplied with a pharmaceutically
acceptable carrier, preferably the feed 50  ingested by the birds. Although
a variety of factors must be considered in determining an appropriate
concen- tration of A82810 compound, the rates of administration are
generally in the range of about 0.5 to about 100 ppm in the feed and are
preferably in the range of about 1 to about 25 ppm of feed ration. In
another aspect, this invention relates to compositions for treating
coccidiosis. One group of compositions are those comprising an effective
amount of an A8281 0 compound for treating coccidiosis, together with a
suit- 



55   able vehicle. Previously, a number of compounds were found to have a
synergistic effect on the anticoccidial activity of one or more polyether
antibiotics. For example, anticoccidial combinations comprising nicarbazin
or 4,4'-dini- trocarbanilide and polyether antibiotics were disclosed by
Maurice E. Callender and Thomas K. Jeffers in U.S. 15    EP 0 341 019 B1
Patent 4,218,438. Albert J. Clinton and George 0. P. O'Doherty found that
certain napthalenamines and ben- zenamines had a synergistic effect on the
anticoccidial activity of some polyether antibiotics [See U.S. Patents
4,764,534 and 4,366,168, respectively]. Acoccidiocidal combination of
monensin and metichlorpindol was dis- closed by Larry R. McDougald in U.S.
Patent 4,061,755. 5       Nicarbazin and 4,4'-dinitrocarbanilide are
described in U.S. Patent 2,731,382. Nicarbazin is a complex of
4,4'-dinitrocarbanilide and 2-hydroxy-4,6-dimethylpyrimidine, but the
4,4'-dinitrocarbanilide alone exhibits anti- coccidial activity [See
Science 122, 244 (1955)]. The A82810 compounds of this invention also
exhibit synergistic effects with these types of compounds. Thus, another
group of compositions of this invention are synergistic compositions
comprising 1) an A82810 10  compound of formula I or a pharmaceutically
acceptable salt thereof in combination with 2) a compound se- lected from
the group consisting of a) nicarbazin, b) 4,4'-dinitrocarbanilide, c) a
napthalenamine compound of formula 3: 15 20
[err] 25                                                 NH CF3 [err] 30 35
3 wherein: [err] is [err] alkyl; 40            [err] is halogen, [err]
fluoroalkyl, [err] fluoroalkoxy or [err] fluoroalkylthio; R4 is halogen; R5
is hydrogen or halogen; m is 0, 1 or 2; and n is 0 or 1; 45            with
the proviso that, when an R4 substituent exists, it is at other than the
2-position; d) a benzenamine selected from
2,4-dinitro-N-[4-(trifluoromethoxy)phenyl]-6-(trifluoromethyl)benzena-
mine;
2,4-dinitro-N-[4-(1,1,2,2-tetrafluoroethoxy)-phenyl]-6-(trifluoromethyl)ben
zenamine or 2,4-dinitro-
N-[4-(pentafluoroethoxy)phenyl]-6-(trifluoromethyl)-benzenamine; e)
metichlorpindol; or 



50      f) a pharmaceutically acceptable salt of an (a)-(e) compound. In
formula 4, [err] alkyl includes methyl, ethyl, n-propyl, isopropyl,
n-butyl, sec.-butyl, isobutyl, t-butyl, and the like. The term "halogen"
represents fluorine, chlorine, bromine and iodine. [err] Fluoroalkyl is a
[err] alkyl group bearing one or more fluorine atoms. Such fluoroalkyl
groups in- 55   clude trifluoromethyl, 1,1,2,2-tetrafluoroethyl,
pentafluoroethyl, 1,2,3,3-tetrafluoropropyl, nonafluorobutyl, and the like.
[err] Fluoroalkoxy is a [err] alkoxy group bearing one or more fluorine
atoms. Such fluoroalkoxy groups include difluoromethoxy, trifluoromethoxy,
1-fluoroethoxy, 1,1,2,2-tetrafluoroethoxy, pentafluoroethoxy, 16    EP 0
341 019 B1 1,2,2,3,3-pentafluoropropoxy, heptafluoropropoxy,
4,4,4-trifluorobutoxy, and the like. [err] Fluoroalkylthio is a [err]
alkylthio group bearing one or more fluorine atoms. Such fluoroalkylthio
groups include trifluoromethylthio, 1,1,2,2-tetrafluoroethylthio,
pentafluoroethylthio, 4,4,4-trifluorobutylthio, and the like. 5
Preferred formula 3 compounds are those wherein m and n are 0 and [err] is
hydrogen. Typical formula 3 compounds are:
4-Fluoro-N-[2,4-dinitro-6-(trifluoromethyl)phenyl]-1 -naphthalenamine
4-lodo-N-[2,4-dinitro-6-(trifluoromethyl)phenyl]-1 -naphthalenamine
4-Trifluoromethyl-N-[2,4-dinitro-6-(trifluoromethyl)phenyl]-1
-naphthalenamine 10
4-Pentafluoroethyl-N-[2,4-dinitro-6-(trifluoromethyl)phenyl-1-
naphthalenamine
6,7-Dimethyl-4-(1,1,2,2-tetrafluoroethoxy)-N-[2,4-dinitro-6-(trifluoromethy
l)phenyl]-1-naphthalenamine
2-lsopropyl-4-chloro-N-[3-chloro-2,4-dinitro-6-(trifluoromethyl)phenyl]-1
-naphthalenamine
8-n-Butyl-4-(4,4,4-trifluorobutoxy)-N--bromo-2,4-dinitro-6-(trifluoromethyl
)phenyl]-1-naphthalenamine
3-Methyl-6-propyl-4-heptafluoropropyl-N-[2,4-dinitro-6-(trifluoromethyl)phe
ny]-1--naphthalenamine 15
3,4-Dichloro-N-[2,4-dinitro-6-(trifluoromethyl)phenyl]1-naphthalenamine
4-(1,1
-Difluoroethoxy)-N-[2,4-dinitro-6-(trifluoromethyl)phenyl]-1-naphthalenamin
e 4-(1,1,2,2-Tetrafluoroethoxy)-N-[2,4-dinitro-6-(trifluoromethyl)phenyl]1
-naphthalenamine and
4-(1,1,2,2-Tetrafluoroethylthio)-N-[2,4-dinitro-6-(trifluoromethyl)phenyl]-
l-naphthalenamine. The components of the combinations of an A82810 compound
with compounds 2(a)-(e) are used in 20  amounts which, in combination, are
synergistic as to at least one coccidiosis-causing organism. In general,
the maximum amounts to be used in the combinations are the same as the
maximum amounts for anticoccidial treatment by the individual components.
The lower limits are generally less than that required for therapy by the
individual components. Accordingly, the present invention is generally
practiced with compositions contain- ing 1) from about 0.5 to about 100 ppm
of an A8281 0 compound and 2) a) from about 5 to 125 ppm of nicarbazin, 25
b) from about 25 to about 150 ppm of 4,4'-dinitrocarbanilide, c) from about
1 to about 1000 ppm of the specified naphthalenamine, d) from about 1 to
about 125 ppm of a specified benzenamine, or e) from about 20 to about 70
ppm of metichlorpindol. The A82810 compounds are particularly effective
when administered with a ben- zeneamine, naphthaleneamine or nicarbazin.
Preferred combinations contain from about 2 to about 20 ppm 



of an A82810 compound with from about 5 to about 80 ppm of a benzeneamine,
naphthaleneamine or nicar- 30  bazin. Another important property of the
A82810 compounds is the ability to improve feed-utilization efficiency in
animals. For example, the A82810 compounds improve feed-utilization
efficiency in ruminants which have a developed rumen function. The
efficiency of feed use can be monitored by observing the production and
concentration of propionate compounds in the rumen using the method
described by Arthur P. Raun in U.S. 35   Patent 3,794,732 (see especially
Example 5). The A82810 compounds are typically effective in increasing pro-
pionates and, thereby, the efficiency of feed utilization, when
administered to ruminants orally at rates of from about 0.02 mg/kg/day to
about 1.5 mg/kg/day. Preferable rates of administration are from about 0.05
mg/kg/day to about 0.5 mg/kg/day. A preferred method of administration is
to mix the compound with the animals' feed; however, it can be 40
administered in other ways, for example, tablets, drenches, boluses, or
capsules. Formulation of these various dosage forms can be accomplished by
methods well known in the veterinary pharmaceutical art. Each indi- vidual
dosage unit should contain a quantity of a compound of this invention
directly related to the proper daily dose for the animal to be treated.
This invention further relates to feed compositions adapted to increase
feed utilization comprising feed ra- 45  tion and from 2 to 40 grams per
ton of an A82810 compound. In another aspect the A82810 compounds are
useful in the treatments of swine dysentery. A82810 inhibits the growth of
Treponema hyodysenteriae, a causative agent of swine dysentery, at levels
as low as 1.56 mcg/mL. A preferred method of administration to swine is by
incorporation of an appropriate amount of an A82810 compound into the feed
ration or drinking water. An appropriate amount will relate to whether the
treat- 50   ment is to prevent or to cure infection. Usually, a lower
concentration of active compound is needed to prevent infection than is
required for to eliminate infection in animals already afflicted. In
general, amounts in the range of from about 20 to about 100 grams of A82810
compound per ton of feed are effective to prevent infection. Amounts in the
range of from about 100 to about 500 g of A8281 0 compound per ton of feed
are recommended for treating swine suffering from dysentery. These amounts
provide from about 1 to about 5 mg/kg of body 55   weight per day
(prophylactic treatment) or from about 5 to about 25 mg/kg of body weight
per day (treatment of infected animal). When added to the drinking water,
amounts of from about 0.04 to about 0.2 g (prophylactic) or from about 0.2
to about I g (therapeutic) of A82810 compound per gallon of water are
recommended. This invention further relates to feed compositions for
treating swine dysentery comprising swine ration 17    EP 0 341 019 B1 and
an effective amount of an A82810 compound forthis purpose. As discussed, an
effective amount is typically one in the range of from about 20 to about
500 grams of A8281 0 compound per ton of feed. As described supra, A82810
compounds are active against anaerobic bacteria, including Clostridium per-
fringens. A8281 0 compounds should, therefore, be benef icial in the
treatment or prevention of enteritis in chick- 5   ens, swine, cattle and
sheep. A82810 compounds are also useful in the treatment of enterotoxemia
in rumi- nants. The A82810 compounds also have antiviral activity. For
example, tissue-culture tests show that A82810 is 



active against Herpes simplex viruses (HSV I and 11) at levels as low as
1.56 mcg/mL and Friend leukemia virus at levels as low as 0.04 mcg/mL. In
other tissue-culture tests, A8281 0 was active against Great Lakes and
Brazil 10  influenza viruses at a level of 250 mcg/mL. In addition, the
A82810 compounds have some anthelmintic activity. For example, in in vitro
studies, A82810 (Na salt) inhibited Caenorhabditis elegans when
administered at a level of 50 ppm (85% inhibition), measured at 72 hr. The
A82810 compounds can be administered to animals orally or parenterally.
They can also be adminis- 15  tered by insufflation, i.e. by blowing the
antibiotic, in the form of a medicated dust, into an enclosed space or room
wherein the animals or poultry are held. The animals or poultry breathe the
medicated dust present In the air; the medicated dust also is taken into
the body through the eyes (a process called intraocular injection). The
most practical way to administer the A8281 0 compounds is by formulation
into the feed supply. Avariety of feeds, including the common dry feeds,
liquid feeds, and pelleted feeds, may be used. Although the preferred 20
method of administration is by mixing it with the animals' feed, it can
also be administered in other ways, for example, tablets, drenches,
boluses, or capsules. Each individual dosage unit should contain a quantity
of A82810 compound directly related to the proper daily dose for the animal
to be treated. The methods of formulating drugs into animal feeds are well
known. A preferred method is to make a con- centrated drug premix which in
turn is used to prepare medicated feeds. Thus, one aspect of this invention
is 25  an animal feed premix comprising as an active Ingredient 1) an
A82810 compound or 2) an A82810 synergistic composition, supra, associated
with one or more agronomically acceptable carriers therefor. Typical
premixes may contain from about 1 to about 200 grams of drug per pound of
premix. Premixes may be either liquid of solid preparations. The final
formulation of feeds for animals or poultry will depend upon the amount of
drug to be adminis- 30  tered. The common methods of formulating, mixing,
an pelleting feeds may be used to prepare feeds containing an A82810
compound. The A8281 0 compounds may be formulated for parenteral
administration by methods recognized in the veterinary pharmaceutical art.
Effective injectable compositions containing the A8281 0 compounds may be
in either suspension or solution form. In the solution form, the A8281 0
compound is dissolved in a physiologically 35  acceptable carrier. Such
carriers comprise a suitable solvent, preservatives such as benzyl alcohol,
if needed, and buffers. Useful solvents include, for example, alcohols,
glycols, or inert oils such as vegetable oils or highly refined mineral
oils. Injectable suspension compositions are prepared using a nonsolvent
for the compound with adjuvants, as a carrier. The nonsolvent can be, for
example, water or a glycol such as polyethylene glycol. 40      Suitable
physiologically acceptable adjuvants are necessary to keep the compound
suspended in suspen- sion compositions. The adjuvants may be chosen from
among thickeners such as carboxymethylcellulose, poly- vinylpyrrolidone,
gelatin, and the alginates. Many surfactants are also useful for suspending
the compounds. Lecithin, alkylphenol polyethylene oxide adducts,
naphthalenesulfonates, alkylbenzenesulfonates, and the polyoxyethylene
sorbitan esters are useful suspending agents in liquid nonsolvents. 45
Many substances which affect the hydrophilicity, density, and surface
tension of the liquid nonsolvent can assist in making injectable
suspensions in individual cases. For example, silicone antifoams, glycols,
sorbitol, and sugars can be useful suspending agents. In the preparation of
dusts or powders for administration by insufflation, the compounds are
typically mixed with talc, diatomaceous earth, or some other inert
substance as an adjuvant. 



so      The A82810 compounds are also useful as insecticides. For example,
A82810 is active against southern armyworm, spider mite and blowfly larvae
at levels as low as 100 ppm and against adult stablefly at levels as low as
50 ppm. In order to illustrate more fully the operation of this invention,
the following examples are provided: 55    EP 0 341 019 B1 EXAMPLE 1
Preparation of A8281 0 5   A. Shake-flask Fermentation of A82810 Use the
culture Actinomadurafibrosa sp. nov. NRRL 18348, eitheras a lyophilized
pellet or as a suspension maintained in liquid nitrogen, to inoculate a
seed medium having the following composition: 10 Seed Medium I Ingredient
Amount (%) 15               Glucose
1.0 Soluble starch                                   2.0 Yeast extract
0.5 Enzymatic hydrolysate 20                  of  casein*
0.5 CaC0[err]                                            0.1 Deionized
water                              q.s. 1 liter 25               Unadjusted
pH = 6.6; add NaOH to raise the pH to 7.2 before sterilizing;
post-steriliza- tion pH = 6.8. 30               *NZ  Amine  A,  Sheffield
Chemical  Co., Norwich, N.Y. 35       Prepare slants or plates by adding 2%
agar to the seed medium. Incubate the inoculated slant at 30[err]. for from
about 10 to about 14 days. Scrape the mature slant culture with a sterile
tool to loosen the spores and remove and mascerate the mycelial mat. Use
about one-fourth of the loosened spores and culture growth to inoculate 50
mL of a first-stage seed medium. Incubate the inoculated first-stage medium
in a 250-mL Erlenmeyer flask at 30[err]. for about 120 hours on 40   a
shaker orbiting in a two-inch (5.08 cm) circle at 250 rpm. Use this
incubated first-stage medium (0.4 mL) to inoculate 50 mL of a production
medium having the fol- lowing composition: 45 50 55 19  



EP 0 341 019 B1 Production Medium I 5             Ingredient
Amount (/L) Glucose                                           5.0 g
Enzymatic hydrolysate of 10               casein*
3.0  g Yeast extract                                     5.0 g Blackstrap
molasses                             15.0 g MgS0[err] (anhydrous)
1.0 g CaC0[err]                                             2.0 g Potato
dextrin                                  25.0 g Methyl oleate
20.0 mL 20            Cold tap water                                q.s. 1
liter (Adjust presterilization pH to 7.0 with 5N NaOH) *NZ Amine A 25
Incubate the inoculated production medium in a 250-mL wide-mouth Erlenmeyer
flask at 30-32[err]. for 8 to 10 days on a shaker orbiting in a two-inch
circle at 250 rpm. B. Tank Fermentation of A82810 30 In order to provide a
larger volume of inoculum, use 10 mL of incubated first-stage medium,
prepared as described in Section A, to inoculate 400 mL of a second-stage
growth medium having the same composition as that of the first-stage
medium. Incubate this second-stage vegetative medium in a 2-L wide-mouth
Erlen- meyer flask for about 72 hours at 30[err] on a shaker orbiting in a
two-inch circle at 250 rpm. 35      Use this incubated second-stage
vegetative medium (800 mL) to inoculate 115 L of sterile production me-
dium (prepare as described in Section Aexcept add antifoam agents). Allow
the inoculated production medium to ferment in a 165-L stirred fermentation
tank for 8 to 10 days at a temperature of 34[err]. Maintain a dissolved
oxygen level above 40% of air saturation with low airflow (0.12-0.25 v/v/m)
and low rpm (150-200) in the stirred vessel. 40 EXAMPLE 2 A82810 is
produced using the method of Example 1, except that in Section B: 1) the
second-stage vege- tative medium has the following composition: 45 50 55 20



EP 0 341 019 B1 Second-Stage Medium II 5      Ingredient
Amount (g/L) Yeast extract                              5.0 Glucose
5.0 10 Potato dextrin                            10.0 [err]
2.0 Glycerol                                   1.0 15     Deionized water
q.s. to 1 liter Unadjusted pH = 6.5; no pH adjustment; post-steriliza- tion
pH = 6.4. 20 and 2) the production medium has the following composition:
Production Medium II 25 Ingredient                             Amount (g/L)
Glucose                                    10.0 Pork liver meal
15.0 Blackstrap molasses                         5.0 [err]
0.5 35   Potato dextrin                              25.0 Tap water
q.s. to 1 liter Unadjusted pH = 6.1; adjust to 7.0 with about 170 mL of 5N
NaOH; post-sterilization pH = 6.4. Antifoam added: sag 471 (0.2 g/L) and
P-2000 (0.1 mL/L). 45 EXAMPLE 3 A82810 is produced using the procedures of
Example 1, except that: 1) the seed medium is: 50 55 21    EP 0 341 019 B1
Seed Medium II Ingredient                                        Amount
(g/L) Trypticase  soy broth                                     30 10
Yeast extract                                              3 Glucose
5 



Maltose                                                    4 [err]
2 15          Deionized water pH is 7.0 without adjustment 20 2) the
inoculated first-stage medium is incubated at 36[err] for 48 hr; 3) the
inoculated second-stage medium is incubated at 36[err] for 24 hr; and 4)
the production medium volume is 10 L, incubation temperature is 36[err]C,
and composition is: 25                              Production Medium  III
Ingredient                                              Amount  (g/L) 30
Potato  dextrin                                                  30 Glucose
10 Enzymatic hydrolysate of casein*                                  3
Yeast                                                              5
Blackstrap  molasses                                             15 [err]
(anhydrous)                                                1 40     CaCO3
2 Tap Water                                              q.s.  to  1 liter
45    Unadjusted pH = 6.3;  adjust  to pH  7.0  with  5N NaOH;  post-
sterilization pH = 6.4. Antifoam  added:   Sag 471  (0.2  g/L)  and P-2000
(0.5 mL/L) *NZ Amine A EXAMPLE 4 55  Isolation of A82810 Whole fermentation
broths from two 100-L tanks, prepared in a manner similar to that described
in Exam- ples 1 and 2, were combined (215 L) and filtered through a filter
press, using a filter aid (3%, Hyflo Super-Cel, 22    EP 0 341 019 B1
Manville Products Corp., Lompoc CA 93436) to yield 180 L of filtrate. The
mycelial filter cake was extracted twice with acetone (60 L each). The
acetone extracts were combined and concentrated in vacuo to a volume of
about 18 L. The concentrate was combined with the broth filtrate. This
mixture was adjusted to pH 9 with 5N sodium hydroxide, and the resulting
solution was extracted with 2/3 5   volume of ethyl acetate, mixing for 1
hr and chilling overnight. The ethyl acetate extract (115 L) was separated,
mixed with a small amountoffilteraid and filtered. The clarified extractwas
concentrated in vacuoto a residue. This residue was dissolved in toluene
(200 mL), and the solution was applied to a column containing 2 L of silica
gel (Grace Grade, 20-300 mesh) packed in toluene. The column was washed
with toluene (10 L) and developed with toluene:ethanol [sequentially with
10 L each of (98:2), (96:4) and (90:10)], collecting 1-Lfrac- 10  tions.
Elution of A82810 was monitored by bioassay using Bacillus subtilis and
lysis of red-blood-cell agar plates. 



Fractions containing most of the A8281 0 (#13-20) were combined and
concentrated to an oil. This oil was dis- solved in dioxane (200 mL) and
freeze-dried to yield crude A82810, also as an oil. The crude A82810 was
dissolved in chloroform (200 mL) and applied to a column containing 2 L of
silica 15  gel (Grace Grade 62, 20-300 mesh), packed in chloroform. The
column was washed with chloroform (10 mL) and developed with
chloroform:acetone [sequentially with 10 L each of (9:1), (4:1), (7:3) and
(1:1)] and then with acetone (10 L), collecting 1-L fractions. Fractions
were monitored by bioassay and were pooled according to bioassay results as
follows: #6-9 (pool A), #10-18 (pool B) and #19-28 (pool C). Each pool was
concentrated to a residue which was dissolved in di- 20  oxane and
freeze-dried. Pools A and C yielded oils and had to be further purified,
whereas pool B yielded 9.9 g of A82810 as a white powder. Pool A was
dissolved in acetone (900 mL) and added to water (1 L). The pH of the
solution was adjusted to 9.0 with 5N NaOH, and the solution was
concentrated in vacuo to a volume of about 1 L. The concentrate was
extracted twice with toluene, and the combined extracts were concentrated
and freeze-dried from dioxane 25  to yield an additional 2.8 g of A82810 as
a white powder. Pool C was treated in the same manner but was still an oil
after freeze-drying. The oil was dissolved in acetonitrile (50 mL),
whereupon crystals formed immediately. The crystals were filtered and dried
in vacuo to yield another 1244 mg of pure A82810 as the sodium salt (mp
173-175[err]). 30   EXAMPLE 5 Crystallization of A82810 Sodium Salt
Amorphous A82810 sodium salt (400 mg) was suspended in hexane (50 mL) by
sonification in a test tube 35  and then allowed to stand at room
temperature. The crystals which formed on the side of the tube were removed
and dried in vacuo to yield 50 mg of pure A8281 0 sodium salt (mp
255-257C). IR in CHC[err], shown in Fig. 2, shows absorption maxima at the
following frequencies (cm-[err]): 3020, 2970,
2952,2936,2679,1570,1458,1393,1380,1363,1359,1163,1115,1093,1075,1067,1054,
1027, 1010,1001, 990, 979 and 940. 40   Field-disorption (FD) mass
spectrum: Figure 6. EXAMPLE 6 Preparation of A82810 (free acid) 45 A82810
(Na salt, 200 mg), obtained as described in Example 4, is dissolved in
dioxane (75 mL). Water (25 mL) is added to this solution; the pH of the
resulting solution is adjusted to pH 3 by the addition of 1 N HCI. The
acidified solution is stirred for one hour and then is extracted twice with
chloroform (100 mL each). The chloroform extracts are combined and
concentrated under vacuum to give A8281 0 free acid. 50 EXAMPLE 7
Preparation of Acetyl-A82810 55      A82810 (sodium salt, 200 mg) was
dissolved in pyridine (4 mL); acetic anhydride (4 mL) was added; and the
mixture was allowed to stand for 40 hours at room temperature. Water (10
mL) was added, and the aqueous solution was extracted with chloroform (50
mL). The chloroform extract was washed successively with 50 mL each of 0.1
N HCI, water containing 1 percent NaHCO3, and water. The chloroform extract
was then concen- 23  



EP 0 341 019 B1 trated in vacuo to a residue, and the residue was dissolved
in acetone. The acetone solution was concentrated in vacuo to remove
residual pyridine and acetic acid. This step was repeated three times, and
the resulting residue was dissolved in benzene and freeze-dried to yield
204 mg of acetyl-A82810 (Na salt). Molecular weight = 906 by fast-atom
bombardment mass spectrometry (FABMS). 5      IR in CHC[err], shown in
Figure 3, shows absorption maxima at the following frequencies (cm-[err]):
3021, 2976,
2935,2880,2831,1728,1458,1379,1357,1321,1314,1247,1226,1223,1201,1185,1101,
1094,1076,1056, 1024, 990, 981, 947, 929, 896 and 875. EXAMPLE 8 10
Preparation of Propionyl-A82810 A82810 (sodium salt, 200 mg) was dissolved
in pyridine (4 mL); propionic anhydride (4 mL) was added; and the mixture
was allowed to stand at room temperature for 44 hours. Water (10 mL) was
added, and the 15  solution was extracted with chloroform (50 mL). The
chloroform extract was washed successively with 50 mL each of 0.1N HCI,
water containing 1 percent NaHCO3 and water. The chloroform extract was
concentrated in vacuo to a residue which was dissolved in acetone (100 mL).
The acetone solution was concentrated in vacuo to remove residual pyridine
and propionic acid. This step was repeated three times. The residue was
dissolved in benzene and freeze-dried to yield propionyl A8281 0 (Na salt)
as an oil. 20      The oil was dissolved in acetonitrile (5 mL) and applied
to a column containing 20 mL of silica gel (Woelm, 100-200 [err]) packed in
acetonitrile. The column was washed with acetonitrile (100 mL) and
developed with acetonitrile:acetone [successivelywith 100 mL each of(9:1),
(4:1). (7:3) and (1:1] and finally with acetone (100 mL), collecting 25-mL
fractions. Elution was monitored by silica-gel thin-layer chromatography,
developing with acetonitrile:acetone (1:1) 25  and detecting with
vanillin-[err] spray. Fractions containing the majority of the propionyl
A82810 (sodium salt, #13-23) were combined and concentrated in vacuo to
give a residue. The residue was dissolved in dioxane and freeze-dried to
yield 47 mg of the desired ester. Molecular weight = 920 by FDMS. IR in
CHC[err], shown in Fig. 4, shows absorption maxima at the following
frequencies (cm-[err]): 2975, 2971, 30
2935,2879,2831,1571,1457,1398,1380,1364,1359,1321,1237,1225,1216,1213,1191,
1163,1116,1093, 1076, 1068, 1054, 1027, 1010, 1001, 990, 980, 945, 940, 929
and 861. EXAMPLES 9-11 35      The following A82810 ester derivatives can
be prepared using the method of Examples 7-8: n-Heptanoyl-A82810
Valeryl-A82810 tert-Butyryl-A82810 40 EXAMPLE 12 Preparation of A82810
4-Bromophenylurethane Derivative A82810 (sodium salt, 200 mg) was dissolved
in benzene (25 mL), and 4-bromophenyl isocyanate (225 mg) 45  in benzene
(25 mL) was added with stirring. One drop of triethylamine was added, and
the mixture was stirred at room temperature for 160 hours. The precipitate
which formed was separated by filtration, and the filtrate 



was freeze-dried to give 400 mg of the A82810 4-bromophenylurethane
derivative (sodium salt). Molecular weight = 1061 by FDMS. IR in CHC[err],
shown in Fig. 5, shows absorption maxima at the following frequencies
(cm-[err]): 2969, 2935, 50
2879,2830,1727,1589,1570,1517,1489,1460,1399,1379,1363,1344,1316,1306,1287,
1265,1247,1238, 1216, 1211, 1192, 1163, 1146, 1116, 1102, 1093, 1075, 1068,
1054, 1025, 1009, 1000, 990, 979, 943, 923 and 861. EXAMPLES 13-22 55 The
following A82810 urethane derivatives can be prepared using the method of
Example 12: A82810 4-chlorophenylurethane A82810 4-nitrophenylurethane 24
EP 0 341 019 B1 A82810 phenylurethane A82810 4-methylphenylurethane A82810
4-iodophenylurethane A82810 4-fluorophenylurethane 5        A82810
cyclohexylurethane A82810 2-phenethylurethane A82810
2-(phenyl)cyclopropylurethane A82810 4-phenoxyphenylurethane 10  EXAMPLE 23
Preparation of A82810 Methyl Ether Derivative A82810 in the acid form is
dissolved in methanol; water ([err] volume) is added. The solution is
allowed to 15  stand until the ether derivative is formed. The solution is
evaporated under vacuum. The product is chromato- graphed using, for
example, silica gel to give to A82810 methyl ether derivative. EXAMPLES 24
to 26 20      Using a procedure like that of Example 23 and the appropriate
alcohol or thiol, the following A82810 ether derivatives can be prepared:
A82810 n-Propyl Ether Derivative A82810 Methyl Thioether Derivative A82810
n-Butyl Ether Derivative 25 EXAMPLE 27 Chromatographic Identification of
A82810 30  I. TLC Adsorbent: silica gel System: acetonitrile:acetone (1:1)
Detection: Bacillus subtilis 



35        [err] = 0.25 (In this system A80190 has an [err] of about 0.44,
detecting with vanillin spray) II. HPLC 40        Adsorbent: Waters
[err]Bondapak C18 (4- x 300-mm column) Solvent system: [err] (9:1)
containing 1% HOAc Detection: refractometer Flow rate: 3.0 mL/min Retention
time: 5.37 min[err] 45 EXAMPLE 28 Anticoccidial Activity of Synergistic
Compositions 50      Newly hatched chickens are raised in a coccidial-free
environment for a seven-day period. On the morning of the eighth day, the
chickens are weighed and assigned to treatment groups. Each group of chicks
(usually 4 or 5 chicks per group) is housed in a battery cage during the
experiment. Aconstant lighting schedule and ad libitum access to feed (each
experiment contains non-medicated and drug- medicated treatments) and water
are provided for the chicks in each battery. Two days after the experiment
is 55  initiated, chicks that are designated to be infected are
crop-intubated with a pure suspension of coccidial oo- cysts. The oocyst
dosage used in each test is designed to produce clinical coccidiosis in
infected nonmedicated aFor comparison, in this system A80190 has a
retention time of approximaely 4.65 minutes. 25    EP 0 341 019 B1 animals.
After an additional seven-day growth period, the experiment is terminated.
Each group of chicks is weigh- ed, and the amount of feed consumed by each
group is determined. From these measurements, final bird weights and
efficiency of feed utilization are calculated. All birds are then
sacrificed, and the intestine and ce- 5   cum are examined for the presence
of coccidial-induced lesions. Some tests include determination of oocyst
production. In this evaluation, fecal material produced by each group of
birds is collected during the period when oocyst shedding occurs. The feces
are then diluted, and oo- cysts are counted using a hemacytometer. The
measurement is used as an indicator of the reproductive ca- pacity of the
parasites in the chicken, and thus, provides an accurate measurement of the
ability of a drug to 10  control infections in the animals. Tables VI to
XXIV summarize the results observed when illustrative synergistic
compositions of this inven- tion were tested in this manner. 15 20 25 30 35
40 



45 50 55 26    EP 0 341 019 B1 Table VI: Anticoccidial Activity Of A82810
Alone And In Combination Against Eimeria acervulina Strain 59 And E.
tenella Strain 155[err] 5 TOTAL LESION SCORE 82810 (ppm) Benzeneamine     0
0.5        1.0       1.5       2.0 (ppm)[err] 0             10.1
12.1      10.7       8.4        5.4 4             12.4         7.6
6.3       4.0        3.5 15             8             10.9         6.8
3.7       3.6        2.5 12             10.4         5.2       4.9
2.1        4.3 16             10.8         6.5       3.6       1.0
0.5 20 25 WEIGHT GAIN, PERCENT OF CONTROL A82810 (ppm) Benzeneamine
0         0.5        1.0       1.5       2.0 30          (ppm)2 0
67          60        81        85         92 4             75          81
98        96         97 8             68          84        89       101
101 35            12             73          93        93        92
91 16             76         86         97        94         97 40      1
Ionophore-sensitive strains of coccidia 2  2,4-Dinitro-N-[4-(1,
1,2,2-tetrafluoroethoxy)phenyll-6- (trifluoromethyl)benzeneamine 45 50 55
27    



EP 0 341 019 B1 Table VII: Anticoccidial Activity Of A82810 Alone And In
Combination Against Eimeria acervulina Strain FS-316 And 5
E. tenella Strain FS-456[err] TOTAL LESION SCORE 10
A82810 (ppm) Benzeneamine         0          0.5        1.0       1.5
2.0 (ppm)[err] 0             9.7         8.7        9.3      7.7        9.6
15            4              9.6         8.3        7.2      6.5        4.3
8             7.9         5.9        7.5      3.6        3.3 12
6.5         3.6        3.5      2.0        2.0 16             4.2
2.9        1.6      1.5        1.1 20 25 WEIGHT GAIN, PERCENT OF CONTROL
A82810 (ppm) 30      Benzeneamine         0         0.5        1.0      1.5
2.0 (ppm)[err] 0            89          87         89       95         93 4
90          89         89       93         98 8            94          87
94       95         98 35            12            88          96
95       90         95 16            87          94         94       90
93 40      1  lonophore-resistant strains of coccidia 2
2,4-Dinitro-N-[4-(1,1,2,2-tetrafluoroethoxy)phenyll-6-
(trifluoromethyl)benzeneamine 45 50 55 28    EP 0 341 019 B1 Table VIII:
Anticoccidial Activity of A82810 Alone And Combination Against E.
acervulina Strain FS-316 5                          And E.tenella Strain
FS-456[err] WEIGHT GAIN, PERCENT OF CONTROL A82810 (ppm) 10 Compound
0          2.5         3.0       3.5       4.0 



(ppm)2 0           80          81          77         85         80 8
76          88          86         83         89 10           77
86          88         91         92 15           12            75
89          88         91        91 14           70          88          88
87         90 20                                  AVERAGE INTESTINAL LESION
SCORES A82810 (ppm) Compound          0          2.5         3.0       3.5
4.0 (ppm)2 0           8.1         2.3         3.3        3.0       1.2 25
8            5.9         2.9         1.1        1.3      1.2 10
4.8         1.7         1.4        0.7       2.6 12           5.9
2.0         1.1        0.4       0.5 14           4.5         1.5
1.3        2.0       1.4 30 AVERAGE CECAL LESION SCORES A82810 (ppm)
Compound          0          2.5         3.0       3.5       4.0 35
(ppm)2 0           3.3         3.2         2.9        3.2       3.0 8
3.3         3.1         3.4        3.3       3.1 10           3.2
3.3         2.8        2.6       3.0 12           3.1         3.3
2.9        2.7       2.8 40           14            2.8         3.1
2.8       3.6       2.0 1 Ionophore-resistant strains of coccidia 45
2  2,4-Dinitro-N-[4-(1,1,2,2-tetrafluoroethoxy)phenyll-6-
(trifluoromethyl)benzeneamine 50 55 29    EP 0 341 019 B1 Table IX:
Anticoccidial Activity of A82810 Alone And In Combination Against E.
acervulina Strain FS-316 And E.tenella Strain FS-456[err] 5 WEIGHT GAIN,
PERCENT OF CONTROL A82810 (ppm) Compound             0             4
5             6 



(ppm)[err] 0                89           87            95            98 16
91            89            89            86 18               91
90            89            87 15         20                84
91            86           87 22                88           89
84            85 24                85           92            85
84 20                               AVERAGE INTESTINAL LESION SCORES A82810
(ppm) Compound             0             4            5             6 [err]
25          0                5.3           2.8           1.3           1.7
16               2.3           0             0             0 18
1.1           0             0             0 20                1.8
0             0             0 22                3.0          0
0             0 30         24                0.8           0             0
0 AVERAGE CECAL LESION SCORES A82810 (ppm) 35 Compound             0
4            5             6 (ppm)[err] 0                3.2          3.2
2.3           3.2 16                2.9           1.0          0.8
0.6 40         18                3.0           0.4           0.5
0.5 20                2.9           1.2          0.8           0.6 22
2.6           1.2          0.4           0.5 24                1.6
0.8           1.6           0.3 45 1 Ionophore-resistant strains of
coccidia 2  2,4-Dinitro-N-[4-(1,1,2,2-tetrafluoroethoxy)phenyl]-6-
(trifluoromethyl)benzeneamine 50 55 30    EP 0 341 019 B1 Table X:
Anticoccidial Activity of A82810 Alone and In Combination Against E.
acervulina Strain FS-316 



5 WEIGHT GAIN, PERCENT OF CONTROL A82810 (ppm) 10        Compound
0          0.5         1.0        1.5        2.0 (ppm)[err] 0            69
72         73         73         76 4            74          75          71
76         83 8            71         81          80         81         79
15           12            82          83          87         84         87
16            75         87          82         84         90 20
AVERAGE INTESTINAL LESION SCORES A82810 (ppm) Compound          0
0.5         1.0        1.5      2.0 (ppm)[err] 0            8.5         7.3
7.8       7.9        8.8 25            4            6.9         7.1
8.4        7.5        6.5 8            8.4        6.4         7.3
5.9        4.3 12            6.3        5.3         4.8        2.4
0.3 16            5.8        0.1         0.9        0.1        0.1 30 1
Ionophore-resistant strain of coccidia 35        2
2,4-Dinitro-N-[4-(1,1,2,2-tetrafluoroethoxy)phenyl]-6-
(trifluoromethyl)benzeneamine 40 45 50 55 31    EP 0 341 019 B1 Table XI:
Anticoccidial Activity of A82810 Alone And In Combination Against Eimeria
maxima Strain FS-177[err] 5 INTESTINAL LESION SCORE A82810 (ppm) 10
Compound               0                  1.5             2.0 (ppm)[err] 0
4.0               3.7              3.6 8                  3.6
0.4              2.5 



12                 3.9                1.3             0.8 45           16
3.3                0                1.1 20
WEIGHT GAIN, PERCENT OF CONTROL A82810 (ppm) Compound               0
1.5              2.0 (ppm)[err] 0                  69                79
92 8                  77               91               88 25           12
84                 88              86 16                 87
94               87 30        1  Ionophore-sensitive strain of coccidia 2
2,4-Dinitro-N-[4-(1,1,2,2-tetrafluoroethoxy)phenyl]-6-
(trifluoromethyl)benzeneamine 35 40 45 50 55 32    EP 0 341 019 B1 Table
XII: Anticoccidial Activity of A82810 Alone and In Combination Against
Eimeria maxima Strain FS-177[err] AVERAGE INTESTINAL LESION SCORES A82810
(ppm) Compound            0             2            6          10 10
(ppm)[err] 0             3.4            1.9         0.6          0.2 8
2.6 12             2.2           0.1          0.3          0.5 15
16              2.3           0.1         0.3          0.1 20
WEIGHT GAIN, PERCENT OF CONTROL A82810 (ppm) Compound            0
2            6           10 (ppm)[err] 25             0              105
107          108         102 8             79 12             88
111         105          101 16             102            114         107
91 



30 1 Ionophore-sensitive strain of coccidia 2
2,4-Dinitro-N-[4-(1,1,2,2-tetrafluoroethoxy)phenyll-6- 35
(trifluoromethyl)benzeneamine 40 45 50 55 33    EP 0 341 019 B1 Table XIII:
Anticoccidial Activity of A82810 Alone And In Combination Against E. maxima
Strain LIT-626[err] 5 WEIGHT GAIN, PERCENT OF CONTROL A82810 (ppm) Compound
0        1.25         1.5        1.75       2.0 10         (ppm)[err] 0
98          99         102        101         94 8            94
97          94         99         95 10           99           95
92         97         97 12            93          94          89
97         95 15           14            98          95          93
92         94 AVERAGE INTESTINAL LESION SCORES 20
A82810 (ppm) Compound          0         1.25         1.5       1.75
2.0 (ppm)2 0            4.0         3.7         3.3        4.0       3.3 25
8            2.5         1.5         3.7        0.3       2.0 10
3.5         0.9         1.0       3.4        1.2 12            1.8
2.9         1.8       2.1       0.8 14            3.8         1.2
1.7       2.2        1.3 30 Ionophore-resistant strain of coccidia 2
2,4-Dinitro-N-[4-(1,1,2,2-tetrafluoroethoxy)phenyl]-6- 35
(trifluoromethyl)benzeneamine 40 45 50 



55 34    EP 0 341 019 B1 Table XIV: Anticoccidial Activity of A82810 Alone
And In Combination Against E. maxima Strain FS-410[err] 5 WEIGHT GAIN,
PERCENT OF CONTROL A82810 (ppm) Compound          0          2.5
3.0        3.5      4.0 10        (ppm)[err] 0           86          90
88         88         91 8           90          90          92         92
86 10           90          93          94         87         87 15
12            88          91          96         90         98 14
92          92          89         90         91 20
AVERAGE INTESTINAL LESION SCORES A82810 (ppm) Compound          0
2.5         3.0        3.5      4.0 (ppm)[err] 25           0
3.8         3.8         3.1        3.5        2.2 8           3.8
2.8         1.3        2.8        1.7 10           3.8         2.7
1.4        3.2        1.0 12           3.7         0.8         0.7
0.3        1.1 14           3.3         1.4         1.2        0          0
30 1 Ionophore-resistant strain of coccidia 35       2
2,4-Dinitro-N-[4-(1,1,2,2-tetrafluoroethoxy)phenyl]-6-
(trifluoromethyl)benzeneamine 40 45 50 55 35    EP 0 341 019 B1 Table XV:
Anticoccidial Activity of A82810 Alone And 



In Combination Against E. maxima Strain FS-410 5 WEIGHT GAIN, PERCENT OF
CONTROL A82810 (ppm) 10     Compound             0             1.25
1.5        1.75 (ppm)[err] 0               93            93            82
91 9               90            95            98            94 15
10                94            92           98            89 11
87            96            94            95 12               84
91            91            92 20 AVERAGE INTESTINAL LESION SCORES A82810
(ppm) Compound             0             1.25         1.5         1.75 25
(ppm)[err] 0               4.0           4.0           3.3           3.8 9
4.0           2.4           3.8           3.6 10                3.8
2.2           2.3           2.8 11               3.7           1.6
2.5           2.6 30        12                4.0           3.1
3.0           2.3 35     1  Ionophore-resistant strain of coccidia 2
2,4-Dinitro-N-[4-(1,1,2,2-tetrafluoroethoxy)phenyl]-6-
(trifluoromethyl)benzeneamine 40 45 50 55 36    EP 0 341 019 B1 Table XVI:
Anticoccidial Activity of A82810 Alone And In Combination Against E. maxima
5                                  Strain FS-410 WEIGHT GAIN, PERCENT OF
CONTROL A82810 (ppm) 10 Compound             0             4             5
6 (ppm)[err] 0                65            74            74            81 



15           16                71            93            88
88 18                76            90            82            89 20
81            90            83            90 22                79
89            87            87 24                83            86
80            82 20 AVERAGE INTESTINAL LESION SCORES A82810 (ppm) 25
Compound             0             4             5              6
(ppm)[err] 0                3.3           4.0           4.0         4.0 30
16                4.0            0.5           0           0.7 18
3.1           0             0           0.2 20                3.4
0.5           0           0 22                3.7           0             0
0.2 24                2.6           0             0.3         0 35
Ionophore-resistant strain of coccidia 40        2
2,4-Dinitro-N-[4-(1,1,2,2-tetrafluoroethoxy)phenyl]-6-
(trifluoromethyl)benzeneamine 45 50 55 37    EP 0 341 019 B1 Table XVII:
Anticoccidial Activity of A82810 Alone And In Combination Against Eimeria
maxima Strain FS-410[err] 5 LESION SCORE A82810 (ppm) 10        Compound
0             2             6            10 (ppm) 0               3.9
2.3           2.7           2.4 8               3.3 15           12
2.9           2.1           1.4           1.1 16               2.4
1.9           1.1           0.8 WEIGHT GAIN, PERCENT OF CONTROL 



20                                            A82810 (ppm) Compound
0             2             6            10 (ppm)[err] 0               65
85            89            88 8               68 25           12
59            90            88            85 16              74
90            79            83 PERCENT REDUCTION IN OOCYST PRODUCTION 30
A82810 (ppm) Compound             0             2             6
10 (ppm)[err] O               0             18            18            36
8               4 35           12                0             12
39            59 16               0             35            73
78 40        1  Ionophore-resistant strain of coccidia 2
2,4-Dinitro-N-[4-(1,1,2,2-tetrafluoroethoxy)phenyl]-6-
(trifluoromethyl)benzeneamine 45 50 55 38    EP 0 341 019 B1 Table XVIII:
Anticoccidial Activity of A82810 Alone And In Combination Against Eimeria
maxima Strain FS-410[err] 5 INTESTINAL LESION SCORE A82810 (ppm) Compound
0                  1.5              2.0 (ppm)[err] 10 0
4.0               4.0              4.0 8                  4.0
1.5              2.3 12                  3.9               2.3
0.9 16                  3.3               0.6              1.1 15 WEIGHT
GAIN, PERCENT OF CONTROL 20
A82810 (ppm) 



Compound               0                  1.5              2.0 (ppm)[err] 0
89                87               89 8                  91
95              100 25            12                  95                 96
99 16                  93                92               96 30         1
Ionophore-resistant strain of coccidia 2
2,4-Dinitro-N-[4-(1,1,2,2-tetrafluoroethoxy)phenyl]-6-
(trifluoromethyl)benzeneamine 35 40 45 50 55 39    EP 0 341 019 B1 Table
XIX: Anticoccidial Activity of A82810 Alone and In Combination Against
Eimeria acervulina H & C and Eimeria tenella Wis[err] 5 AVERAGE INTESTINAL
LESION SCORES A82810 (ppm) 10         Compound            0             2
6           10 (ppm)[err] 0             6.2           1.2          0.4
0.3 8             6.0 15            12              5.1           1.0
0           0.4 16             4.7           0.4          0.5          0.1
20 WEIGHT GAIN, PERCENT OF CONTROL A82810 (ppm) Compound            0
2           6           10 (ppm)[err] 25 0             65            98
91           80 8             62 12             64            95
90           76 16             69            97           90           65
30 



1 Ionophore-sensitive strains of coccidia 35 2
2,4-Dinitro-N-[4-(1,1,2,2-tetrafluoroethoxy)phenyl]-6-
(trifluoromethyl)benzeneamine 40 45 50 55 40    EP 0 341 019 B1 Table XX:
Anticoccidial Activity of A82810 Alone And In Combination Against Eimeria
acervulina Strain FS-273 and E. tenella Strain FS-456[err] LESION SCORE 10
A82810 (ppm) Compound             0             2             6
10 (ppm)2 0               8.9           7.2           3.7           2.0 15
8               9.4 12               8.4           4.9           1.2
1.2 16               8.0           1.6           2.0           0.9 20
WEIGHT GAIN, PERCENT OF CONTROL A82810 (ppm) Compound             0
2             6            10 (ppm)[err] 25             0                63
68            89            86 8                70 12                72
86            92            82 16                74            95
89            83 30 PERCENT REDUCTION IN OOCYST PRODUCTION A82810 (ppm)
Compound              0             2             6             10 35
(ppm)[err] 0                0             22            65            83 8
17 12               18             84            94           100 40
16                20             95            99            99 1
Ionophore-resistant strains of coccidia 



45 2  2,4-Dinitro-N-[4-(1,1,2,2-tetrafluoroethoxy)phenyl}-6-
(trifluoromethyl)benzeneamine 50 55 41    EP 0 341 019 B1 Table XXI: Effect
of A82810 Alone And In Combination on Growth of Uninfected Chicks 5 WEIGHT
GAIN, PERCENT OF CONTROL A82810 (ppm) Compound          0         1.25
1.5       1.75       2.0 (ppm)[err] 10 0            -           98
101        105        99 8           100         100         103         98
102 10           101         102          98         97      100 12
94          98         102        97        97 15          14            98
99          99        100        96 20 Table XXII: Anticoccidial Activity
of A82810 Alone And In Combination Against Eimeria acervulina Strain 59 and
E. tenella Strain 155[err] 25 TOTAL LESION SCORE A82810 (ppm) Compound
0                 1.5               2.0 30          (ppm)[err] 0
11.5               8.9              4.5 4                  11.2
3.7               1.9 8                   8.7               2.2
0.8 35            12                   5.0                1.3
0.8 16                  4.4                1.3              0.3 40 WEIGHT
GAIN, PERCENT OF CONTROL A82810 (ppm) Compound                0
1.5               2.0 (ppm)[err] 



45 0                  70                 93               97 4
80                 92              105 8                  78
101               98 12                  80                 93
92 50            16                   92                 92
102 Ionophore-sensitive strains of coccidia 55 2
4-chloro-N-[2,4-dinitro-6-(trifluoromethyl)phenyl]- 1-naphthaleneamine 42
EP 0 341 019 B1 Table XXIII: Anticoccidial Activity of A82810 Alone And In
Combination Against Eimeria maxima Strain FS-177[err] 5 INTESTINAL LESION
SCORE A82810 (ppm) Compound               0                  1.5
2.0 10          (ppm)[err] 0                  3.9               3.5
3.3 4                  3.8               3.1               0.8 8
3.8                1.3              1.5 15            12
3.2               1.0              0.3 16                  1.0
0.5               0.5 20 WEIGHT GAIN, PERCENT OF CONTROL A82810 (ppm)
Compound               0                  1.5              2.0 (ppm)[err]
25 0                  87                99               100 4
87                95                98 8                  80
88                97 12                  85                88
93 30            16                  84                 87               86
1 Ionophore-sensitive strain of coccidia 35        2
4-chloro-N-[2,4-dinitro-6-(trifluoromethyl)phenyll- 1-naphthaleneamine 



40 45 50 55 43    EP 0 341 019 B1 Table XXIV: Anticoccidial Activity of
A82810 Alone And In Combination Against E. acervulina Strain 59 And
E.tenella Strain 155[err] 5 WEIGHT GAIN, PERCENT OF CONTROL A82810 (ppm) 10
Compound            0         1.25          1.5         1.75 (ppm)[err] 0
70           87           80           82 4             73           79
84           83 15             8              66          94           91
88 12             72           84           87           85 16
67           76           79           70 20
AVERAGE INTESTINAL LESION SCORES A82810 (ppm) Compound           0
1.25          1.5         1.75 (ppm)[err] 25             0              6.0
6.0          3.6          2.3 4             6.2          3.7          3.4
3.1 8             6.9          1.3          0.3          0.4 12
6.6          0.5          2.1          0.3 16             3.8          1.8
0            0.8 30 AVERAGE CECAL LESION SCORES A82810 (ppm) Compound
0          1.25          1.5         1.75 35          (ppm)[err] 0
3.2          3.2          2.6          2.0 4             2.9          2.9
2.8          2.6 8             3.5          2.6          2.3          1.6
40            12              3.0          1.8         1.-4         0.7 16
2.9          1.7          0.9          0.5 45
lonophore-sensitive strains of coccidia 



2  4-Bromo-N-[2,4-dinitro-6-trifluoromethyl)phenyl]- 1-naphthaleneamine 50
EXAMPLE 29 A82810 Modified Chick Ration for Coccidiosis Control 55     A
balanced, high-energy ration adapted to feed chicks for rapid weight gain
is prepared by the following recipe: 44    EP 0 341 019 B1 Ingredient
%           lbs 5        Ground yellow corn                            50
1,000 Soybean meal, solvent- extracted dehulled, finely ground,  50 percent
protein                  31.09           621.8 10       Animal  fat (beef
tallow)                      6.5            130 Dried fish meal, with
solubles  (60% protein)                        5.0           100 15
Distillers'  solubles from corn                                      4.0
80 Dicalcium phosphate, feed grade                                     1.8
36 Calcium carbonate                              0.8             16 25
Ingredient                                          lbs Vitamin premix
(representing vitamins A, 30          D, E, K, and B   , choline, niacin,
pantothenic acid, riboflavin, biotin, with glucose bulking agent)
0.5             10 Trace mineral premix (representing MnSO[err]  ZnO, KI,
FeSOp[err]                         0.2              4
2-Amino-4-hydroxybutyric acid 40          (hydroxy analog of methionine)
0.1              2 A82810  (Na Salt)                              0.01
0.2 These substances are mixed in accordance with standard feed-mixing
techniques. Chicks fed such a ration, 45 with water ad libitum, are
protected against exposure to coccidiosis; weight gains are comparable to
those of coccidiosis-free chicks fed a similar, unmedicated diet. EXAMPLES
30-32 



50 A8281 0-Synergistic Chick Ration Compositions for Coccidiosis Control
Chick ration is prepared as described in Example 29, but using the
following A8281 0 synergistic combin- ations as the active ingredients: 55
45    EP 0 341 019 B1 Ingredient                           ppm A82810
0.25 - 10 5 2,4-dinitro-N-[4-(1,1,2,2- tetrafluoroethoxy)phenyl]-
4 - 24 6-(trifluoromethyl)benzeneamine 10 Ingredient
ppm A82810                                 0.25 - 10 15
4-chloro-N-[2,4-dinitro-6- (trifluoromethyl)phenyl]-1-            4 - 24
naphthaleneamine 20 Ingredient                           ppm A82810
0.25 - 10 25 4-bromo-N-[2,4-dinitro-6- (trifluoromethyl)phenyl]-1-
4 - 24 naphthaleneamine 30 EXAMPLE 33 A82810-Improved Beef-Cattle Ration 35
A balanced high-grain beef-cattle ration is prepared as follows: 40 45 50
55 46    EP 0 341 019 B1 



Ingredient                               lbs Finely ground corn
67.8      1356 5 Ground corn cob                    10         200
Dehydrated alfalfa meal, 17 percent protein                  5         100
10 Dehulled soybean meal, solvent extracted, 50 percent protein
9.9956    199.912 15     Cane molasses                       5
100.0 Urea                                0.6        12.0 A82810 (Na salt)
0.0044      0.088 20 Dicalcium phosphate, feed grade
0.5        10.0 Calcium carbonate                   0.5        10.0 25
Ingredient                      %        lbs Sodium chloride
0.3         6.0 30 Trace mineral premix                0.03        0.6
Vitamin A and D2 premix*            0.07        1.4 35   Vitamin E premix**
0.05         1.0 Calcium propionate                  0.15        3.0 40
*Containing per pound:  2,000,000 I.U. of vitamin A; 227,200 I.U. of
vitamin [err] and 385.7 g of soybean feed with 1% oil added 45   **Corn
distillers dried grains with solubles containing 20,000 I.U. of
d-alpha-tocopheryl acetate per pound The mixed feed is compressed into
pellets. At an average daily ingestion rate of 15 pounds of feed per 50
animal, this feed supplies approximately 300 mg of A82810 (Na salt) per
animal per day. EXAMPLE 34 A82810-lmproved Swine Ration 55 A balanced swine
farrowing ration is prepared as follows: 47    EP 0 341 019 B1 Ingredient
%       lbs/ton 



5     Ground yellow corn                  65.10       1302 Soybean oil
meal, solvent extracted dehulled                 18.50         370 10
Dried-beet pulp                     10.00        200 Dicalcium phosphate
2.90          58 Calcium carbonate                   1.20          24 Swine
vitamin premix                1.10          22 Salt (NaCl)
0.55          11 20    Choline chloride, 25%                0.35
7 Trace-mineral premix                 0.15          3 Vitamin A premix3
0.10          2 25    Hydroxy analog of Methionine         0.05           1
Total         100.00       2000 30 [err]Each kg of premix contains the
following: 77,161 USP units Vitamin [err]; 2,205 I.U. of Vitamin E; 35
441 mg riboflavin; 1,620 mg pantothenic acid; 2,205 mg niacin; 4.4 mg
Vitamin B[err]; 441 mg Vitamin K; 19,180 mg choline; 110 mg folic acid; 165
mg pyridoxine; 110 mg thiamine; 22 mg biotin. [err]Each kg of premix
contains the following: 50 g 45     of manganese as manganese sulfate; 100
g of zinc as zinc carbonate; 50 g of iron as ferrous sulfate; 5 g of copper
as copper oxide; 1.5 g of iodine as potassium iodide and 150 g maximum and
130 g 50     minimum calcium as calcium carbonate. 3Each kg of premix
contains 6,6138,00 USP units 55     Vitamin A. For 200 pounds of this
ration, a premix is prepared by adding A82810 (10 g) to a small amount of
solvent- 48    EP 0 341 019 B1 extracted soybean feed, grinding them in a
mortar and pestle, and diluting the ground mixture to one pound with
additional solvent-extracted soybean feed. This premix is then added to 200
lb. of the above-described swine ration, mixing by standard techniques.
This medicated feed provides a level of 100 grams of A82810 per ton of
basal ration. Medicated feed is fed to sows for at least one day, and
preferably from seven to ten days, 5   prior to farrowing and after
farrowing for as long as is desirable. Larger or smaller quantities of
medicated ration with varying levels of A82810 are prepared by varying the
quantity of A82810 in the premix and/or the quantity of basal ration. Sows
are fed at rates of from 1.0 to 10 grams of A82810 per 100 pounds of feed.
The medicated feed is 



available ad libitum with water. Usually, sows consume about 6-8 lb of
ration per day. 10 EXAMPLE 35 A8281 0-Formulation for Piglets 15
A82810 is dissolved in a small amount of ethanol. This ethanol solution is
suspended in polyethylene glycol 200. The suspension is concentrated so
that each unit dose has a volume of about 0.5 to 2 mL. Such suspen- sions
are given to young pigs at rates of 0.5 to 50 mg per lb, three times a day
by gavage. EXAMPLE 36 - 20 Improved Ration for Control of Swine Dysentery A
premix is prepared by standard methods using the following ingredients: 25
Ingredient                                     Amounts  (g/kg) Active
Compound                                       150.0 30            Calcium
Silicate                                        20.0 Calcium Carbonate
(Oyster Shell  Flour)                                 830.0 Total  Weight
1000  g 35 This premix is added to commercial swine ration, using standard
feed-mixing techniques, to give a final level of about 100 g of active
compound/ton of ration. 40   Claims Claims for the following Contracting
States AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 1.  Antibiotic A82810
derivative of formula 1 45 50 55 49    EP 0 341 019 B1 extracted soybean
feed, grinding them in a mortar and pestle, and diluting the ground mixture
to one pound with additional solvent-extracted soybean feed. This premix is
then added to 200 lb. of the above-described swine ration, mixing by
standard techniques. This medicated feed provides a level of 100 grams of
A8281 0 per ton of basal ration. Medicated feed is fed to sows for at least
one day, and preferably from seven to ten days, 5   prior to farrowing and
after farrowing for as long as is desirable. Larger or smaller quantities
of medicated ration with varying levels of A82810 are prepared by varying
the quantity of A82810 in the premix and/or the quantity of basal ration.
Sows are fed at rates of from 1.0 to 10 grams of A82810 per 100 pounds of
feed. The medicated feed is available ad libitum with water. Usually, sows
consume about 6-8 lb of ration per day. 10 EXAMPLE 35 



A82810-Formulation for Piglets 15      A82810 is dissolved in a small
amountof ethanol. This ethanol solution is suspended in polyethyleneglycol
200. The suspension is concentrated so that each unit dose has a volume of
about 0.5 to 2 mL. Such suspen- sions are given to young pigs at rates of
0.5 to 50 mg per lb, three times a day by gavage. EXAMPLE 36 20 Improved
Ration for Control of Swine Dysentery A premix is prepared by standard
methods using the following ingredients: 25             Ingredient
Amounts  (g/kg) Active  Compound
150.0 Calcium  Silicate                                        20.0 30
Calcium Carbonate (Oyster  Shell  Flour)
830.0 Total Weight             1000 g 35 This premix is added to commercial
swine ration, using standard feed-mixing techniques, to give a final level
of about 100 g of active compound/ton of ration. 40   Claims Claims for the
following Contracting States AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 1.
Antibiotic A82810 derivative of formula 1 45 50 55    EP 0 341 019 B1 [ERR]
5 [err] 10 [err] OR 20 wherein R is -CONHR[err] and [err] is alkyl, aryl,
alkyl-aryl, arylalkyl, haloaryl, nitroaryl, haloarylalkyl, alkoxyaryl,
aryloxyaryl, arylcycloalkyl, acylaryl and cycloalkyl wherein the aryl group
is phenyl, pyridyl or 25      furyl, and wherein the term "alkyl" refers to
a [err] alkyl group, "alkoxy" means a [err] alkoxy group, "acyl" means a
[err]alkanoic acid moiety and "cycloalkyl" means a [err] cyclic hydrocarbon
group; or an alkyl ester or acyl or alkyl ether derivative of formula YR2,
wherein Y is 0 or S and R2 represents [err]alkyl, [err]alkoxyl[err]alkyl,
[err]-alkoxycarbonyl-[err]alkyl, amino-[err]alkyl, mercapto-[err]-alkyl,
hydroxyalkyl, haloalkyl or (R')m-phenyl[err] wherein R' represents
[err]-alkyl, [err]-alkoxy or hydroxy, 



30       m=0-2 and n=0-3; or a salt thereof. 2.  An
agronomically-acceptable salt of an antibiotic A8281 0 derivative of
formula 1 according to Claim 1. 3.  Antibiotic A82810 derivative of formula
1 according to Claim 1. 35 4.  A process for preparing antibiotic A8281 0
of formula 1 40 45 50 55 50 *   C   L   M   S   *    EP 0 341 019 B1 [er]r
5 10 15                                  [err] 20 wherein R is hydrogen, or
a derivative thereof wherein R is -CONHR[err] and [err]lkyl, aryl, alkyl-
25       aryl, arylalkyl, haloaryl, nitroaryl, haloaryl-alkyl, alkoxyaryl,
aryloxyaryl, arylcycloalkyl, acylaryl and cy- cloalkyl; or an alkyl ester
or acyl or alkyl ether derivative, wherein the term "alkyl" refers to a
[err] alkyl group, "alkoxy" means a [err] alkoxy group, "acyl" means a
[err] alkanoic acid moiety and "cy- cloalkyl", means a [err] cyclic
hydrocarbon group; or a salt thereof; which comprises cultivating Acti-
nomadura fibrosa sp. nov. NRRL 18348, oran A82810-producing mutant thereof,
in a culture medium con- 30      taining assimilable sources of carbon,
nitrogen, and inorganic salts under submerged aerobic fermentation
conditions, so as to prepare antibiotic A82810; and optionally salifying,
esterifying, acylating, forming an ether derivative thereof or reacting
with an isocyanate of formula [err]-NCO, as appropriate. 5.  A biologically
pure culture of Actinomadura fibrosa sp. nov. NRRL 18348, or an A8281
0-producing mutant 35      thereof. 6.  An antibiotic A82810 derivative as
claimed in any one of Claims 1 to 3, for use as an anticoccodial agent. 7.
An anticoccidial composition comprising as an active ingredient an
antibiotic A8281 0 derivative as claimed 40      in any one of Claims 1 or
3, associated with an agronomically acceptable carrier. 8.  An animal feed
premix comprising as an active ingredient an antibiotic A82810 derivative
as claimed in any one of Claims 1 to 3, associated with one or more
agronomically acceptable carriers therefor. 9.  An anticoccodial
composition as claimed in Claims 7 or 8 which further contains a second
component se- 45      lected from the group consisting of a) nicarbazin, b)
4,4'-dinitrocarbanilide, c) a naphthalenamine of the formula 50 55 51 



EP 0 341 019 B1 [err] 10                                           [err] 15
NO, 20       wherein: [err] is [err] alkyl; [err] is halogen[err]
fluoroalkyl, [err] fluoroakoxy or [err] fluoroalkylthio; [err] is halogen;
R5 is hydrogen or halogen; 25            m is 0, 1 or 2; and n is 0 or 1;
with the proviso that, when an R4 substituent exists, it is at other than
the 2-position; d) a benzenamine selected from
2,4-dinitro-N-[4-(trifluoromethoxy)phenyl]-6-(trifluoromethyl)benzena-
mine,
2,4-dinitro-N-[4-(1,1,2,2-tetrafluoroethoxy)-phenyl]-6-(trifluoromethyl)ben
zenamine or 2,4-dini- 30
tro-N-[4-(pentafluoroethoxy)phenyl]-6-(trifluoromethyl)-benzenamine; e)
metichlorpindol; or f) a pharmaceutically acceptable salt of an (a)-(e)
compound. 10. An anticoccidial composition which comprises as active
ingredients A82810, or an agronomically accept- 35       able salt thereof,
and
2,4-dinitro-N-[4-(1,1,2,2-tetrafluoroethoxy)phenyl]-6-(trifluoromethyl)benz
enea- mine or an agronomically acceptable salt thereof. Claims for the
following Contracting States: ES, GR 40  1.  A process for preparing
antibiotic A82810 of formula 1 45 50 55 52 *   C   L   M   S   *    EP 0
341 019 B1 [err] 5 [err] 10 20 1 wherein R is hydrogen, or a derivative
thereof wherein R is -CONHR[err] and [err] is alkyl, aryl, alkyl- 



25      aryl, arylalkyl, haloaryl, nitroaryl, haloarylalkyl, alkoxyaryl,
aryloxyaryl, arylcycloalkyl, acylaryl and cy- cloalkyl wherein the aryl
group is phenyl, pyridyl or furyl and, wherein the term "alkyl" refers to a
[err] alkyl group, "alkoxy" means a [err] alkoxy group, "acyl" means a
[err] alkanoic acid moiety and "cycloalkyl" means a C3 to C7 cyclic
hydrocarbon group; or an alkyl ester or acyl or alkyl ether derivative of
formula YR2, wherein Y is 0 or S and R2 represents [err]alkyl,
[err]alkoxyl[err]alkyl, [err]alkoxycar- 30       bonyl[err]-alkyl,
amino-[err]-alkyl, mercapto[err]-alkyl, hydroxyalkyl, haloalkyl or
(R')m-phenyl[err] wherein R' represents [err]-alkyl, [err]alkoxy or
hydroxy, m=0-2 and n=0-3; or a salt thereof; which com- prises cultivating
Actinomadura fibrosa sp. nov. NRRL 18348, or an A82810-producing mutant
thereof, in a culture medium containing assimilable sources of carbon,
nitrogen, and inorganic salts under submerged aerobic fermentation
conditions, so as to prepare antibiotic A82810; and optionally salifying,
esterifying, 35       acylating, forming an ether derivative thereof or
reacting with an isocyanate of formula [err]NCO, as ap- propriate. 2.  A
process according to Claim 1 for preparing antibiotic A82810 or an
agronomically-acceptable salt there- of. 40 3.  A process according to
Claim 1 for preparing antibiotic A82810 or an antibiotic A82810. 4.  A
biologically pure culture of Actinomadura fibrosa sp. nov. NRRL 18348, or
an A8281 0-producing mutant thereof. 45 5.  An anticoccidial composition
which contains A82810 as defined in any one of Claims 1 to 3, associated
with a second component selected from the group consisting of a)
nicarbazin, b) 4,4'-dinitrocarbanilide, c) a naphthalenamine of the formula
50 55 53    EP 0 341 019 B1 5 NH 10 [err] 15 [err] 20         wherein:
[err] is [err] alkyl; [err] is halogen, [err] fluoroalkyl, [err]
fluoroakoxy or [err] fluoroalkylthio; [err] is halogen; [err] is hydrogen
or halogen; 25               m is 0, 1 or 2; and n is0  or 1; 



with the proviso that, when an R4 substituent exists, it is at other than
the 2-position; d) a benzenamine selected from
2,4-dinitro-N-[4-(trifluoromethoxy)phenyl]-6-(trifluoromethyl)benzena-
mine,
2,4-dinitro-N-[4-(1,1,2,2-tetrafluoroethoxy)phenyl]-6-(trifluoromethyl)benz
enamine or 2,4-dini- 30
tro-N-[4-(pentafluoroethoxy)phenyl]-6-(trifluoromethyl)benzenamine; e)
metichlorpindol; or f) a pharmaceutically acceptable salt of an (a)-(e)
compound; the components being present in the feed- stuff in amounts which,
in combination, are synergistic as to at least one coccidiosis-causing
strain of Eimeria. 35 6.  An anticoccidial composition as claimed in Claim
5 which comprises as active ingredients A82810, or an agronomically
acceptable salt thereof, and
2,4-dinitro-N-[4-(1,1,2,2-tetrafluoroethoxy)phenyl]-6-(trifluor-
omethyl)benzeneamine or an agronomically acceptable salt thereof. 40  7.  A
process for preparing an anticoccidial composition which comprises admixing
A82810, as def ined in any one of Claims 1 to 3, with an agronomically
acceptable carrier. Patentanspruche 45 Patentanspruche fur folgende
Vertragsstaaten: AT, BE, CH, DE, FR, GB, IT, Li, LU, NL, SE 1.  Derivat des
Antibioticums A 82 810 der Formel 1 50 55 54 11111111 111111
111111111111111 *   C   L   M   S   *    EP 0 341 019 B1 Om* -5 10 H 03C
Me / worin R fur-CONHR1 steht und R, Alkyl, Aryl, Alkylaryl, Arylalkyl,
Halogenaryl, Nitroaryl, Halogenarylalkyl, Alkoxyaryl, Aryloxyaryl,
Arylcycloalkyl, Acylaryl oder Cycloalkyl ist, wobei die Arylgruppe fur
Phenyl, 20       Pyridyl oder Furyl steht, und worin sich Alkyl auf eine
C1-C7-Alkylgruppe, Alkoxy auf eine Cl-CrAlkoxy- gruppe, Acyl auf einen
Cl-CrAlkancarbonsdurerest und Cycloalkyl auf eine C3-C-Cyclokohlenwasser-
stoffgruppe bezieht, oder ein Akylester- oder Acyl- oder Alkyletherderivat
der Formel YR2, worin Y Sau- erstoff oder Schwefel ist und R2 fir
C1-C6-Alkyl, Cl-C4-Alkoxyl-C2-C5-alkyl, Cl-C5-Alkoxycarbonyl-C2-C5- alkyl,
Amino-C2-C5-alkyl, Mercapto-C2-C6-alkyl, Hydroxyalkyl, Halogenalkyl oder
(R')m-Phenyl(CH2)n- 25       steht, wobel R' C1-C4-Alkyl, C1-C4-Alkoxy oder
Hydroxy ist, m fur 0 bis 2 steht und n fur 0 bim 3 steht, oder ein Salz
hiervon. 2.  Landwirtschaftlich annehmbares Salz eines Derivats dem
Antibioticums A 82 810 der Formel 1 nach An- spruch 1. 



30 3.  Derivat des Antibioticums A82 810 der Formel 1 nach Anspruch 1. 4.
Verfahren zur Herstellung des Antibioticums A 82 810 der Formel 1 35
OM@ Quo 40 Om$ 45 O0M H o2\i'o ~~~~~~~~~~ 00
I       0 '    &  ~H               Me H         Me H         H  HO
OR" worin R Wasserstoff ist, oder eines Derivats hiervon, worin R fur
-CONHR, steht und R, Alkyl, Aryl, Al- kylaryl, Arylalkyl, Halogenaryl,
Nitroaryl, Halogenarylaryl, Alkoxyaryl, Aryloxyaryl, Arylcycloalkyl, Acyl-
55       aryl oder Cycloalkyl ist, oder eines Alkylester- oder Acyl- oder
Alkyletherderivats, und worin sich Alkyl auf eine Cj-C-Alkylgruppe, Alkoxy
auf eine C1-C-Alkoxygruppe, Acyl auf einen Ci-CrAlkancarbonsdurerest und
Cycloalkyl auf eine C3-CrCyclokohlenwasserstoffgruppe bezieht, oder eines
Salzes hiervon, da- durch gekennzeichnet, dalS man Actinomadura fibrosa sp.
nov. NRRL 18 348 oder eine das Antibioticum 55 I*1,1 IIIID   il IDD
IIDIDD1 1111    EP 0 341 019 B1 A 82 810 produzierende Mutante hiervon in
einem Kulturmedium, das assimilierbare Quellen fOr Kohlen- stoff,
Stickstoff und anorganische Salze enthalt, unter submersen aeroben
Fermentationsbedingungen zuchtet und so das Antibioticum A 82 810 herstellt
und aus diesem Antibioticum gegebenenfalls ein Salz, einen Ester, Bin
Acylierungsprodukt oder ein Etherderivat oder sin Reaktionsprodukt mit
einem Isocyanat 5       der Formel R1-NCO bildet. 5.  Biologisch reine
Kultur von Actinomadura fibrosa sp. nov. NRRL 18 348 oder eine das
Antibloticum A 82 810 produzierende Mutante hiervon. 10  6.  Derivat des
Antibioticums A82 810 nach einem derAnspruche 1 bis 3 zurVerwendung als
anticoccidiales Mittel. 7.  Anticoccidiale Zusammensetzung aus einem
Derivat des Antibioticums A 82 810 gemaB einem der An- spruche 1 bls 3 als
Wirkstoff in Verbindung mit elnem landwirtschaftlich annehmbaren Trager. 15
8.  Tierfuttervormischung aus einem Derivat des Antibioticums A 82 810 nach
einem der AnsprUche 1 bis 3 als Wirkstoff in Verbindung mit ein oder mehr
landwirtschaftlich annehmbaren Tragern hierfiur. 9.  Anticoccidiale
Zusammensetzung nach Anspruch 7 oder 8, die ferner eine zweite
Wirkstoffkomponente enthilt, die ausgewahlt ist aus 20         a)
Nicarbazin, b) 4,4'-Dinitrocarbanilid, c) einem Naphtalinamin der Formel 25
R3 



30                                   4 n      - NH CF,                0 35
40                                                NO, worin R2 fOr
C1-C4-Alkyl steht, 45               R3 Halogen, C1-C4-Fluoralkyl,
Cl-C4-Fluoralkoxy oder C1-C4-Fluoralkylthio ist, R4 Halogen bedeutet, R5
Wasserstoff oder Halogen ist, m fMr 0, 1 oder 2 steht und n fur 0 oder 1
steht, 50               mit der Maligabe, darS, falls ein Substituent R4
vorhanden ist, sich dieser Substituent nicht in der Stellung 2 befindet, d)
einem Benzolamin, das ausgewahIt ist aus
2,4-Dinitro-N-(4-(trifluormethoxy)phenyl)-6-(tri- fluormethyl)benzolamin,
2,4-Dinitro-N-(4-(1, 1
,2,2-tetrafluorethoxy)-phenyl)-6-(trifluormethyl)benzol- amin oder
2,4-Dinitro-N-(4-(pentafluorethoxy)phenyl)-6-(trifluormethyl)benzolamin, 55
e) Metichlorpindol oder f) einem pharmazeutisch annehmbaren Salz
einerderoben untera) bis e) angegebenen Verbindungen. 10. Anticoccidiale
Zusammensetzung, dadurch gekennzeichnet, dal sie als Wirkstoffe das
Antibioticum A82 56 INlj 111 1111111    Sil111111 *   C L M   S   *    EP 0
341 019 BI 810 oder ein landwirtschaftlich annehmbares Salz hiervon und
2,4-Dinitro-N-[4-(1,1,2,2-
tetrafluorethoxy)phenyl]-6-(trifluormethyl)benzolamin oder ein
landwirtschaftlich annehmbares Salz hier- von enthAlt. 5   Patentanspruche
fUr folgende Vertragstaaten: ES, GR 1.  Verfahren zur Herstellung des
Antibioticums A 82 810 der Formel 1 10
*Mo 15 "@   ~~Me                                   Me 20 25 worin R
Wasserstoff ist, oder eines Derivats hiervon, worin R fur -CONHR, steht und
R1 Alkyl, Aryl, Al- kylaryl, Arylalkyl, Halogenaryl, Nitroaryl,
Halogenarylalkyl, Alkoxyaryl, Aryloxyaryl, Arylcycloalkyl, Acyl- aryl oder
Cycloalkyl ist, oder eines Alkylester- oder Acyl- oder Alkyletherderivats,
und worin sich Alkyl auf 30       eine C-C7-Alkylgruppe, Alkoxy auf eine
C1-C-Alkoxygruppe, Acyl auf einen Cl-CrAlkan-carbonsiure- 



rest und Cycloalkyl auf eine C3-C7-Cyclokohlenwasserstoffgruppe bezieht,
oder eines Salzes hiervon, da- durch gekennzeichnet, daB man Actinomadura
fibrosa sp. nov. NRRL 18 348 oder eine das Antibioticum A 82 810
produzierende Mutante hiervon in elnem Kulturmedium, das assimilierbare
Quellen fur Kohlen- stoff, Stickstoff und anorganische Salze enthalt, unter
submersen aeroben Fermentationsbedingungen 35       zuchtet und so das
Antibioticum A 82 810 herstellt und aus diesem Antibioticum gegebenenfalls
ein Salz, elnen Ester, ein Acylierungsprodukt oder ein Etherderivat oder
ein Reaktionsprodukt mit einem Isocyanat der Formel RI-NCO bildet. 2.
Verfahren nach Anspruch 1 zur Herstellung des Antibioticums A 82 810 oder
eines landwirtschaftlich an- 40       nehmbaren Saizes hiervon. 3.
Verfahren nach Anspruch I zur Herstellung des Antibioticums A 82 810 oder
eines Antibioticums von A 82 810. 4.  Biologisch reine Kultur von
Actinomadura fibrosa sp. nov. NRRL 18 348 oder eine das Antibioticum A 82
810 produzierenden Mutante hiervon. 5.  Anticoccidiale Zusammensetzung,
dadurch gekennzeichnet, dag sie ein Antibioticum A82 810 gemdr& De-
finition eines derAnspruche I bis 3 in Verbindung mit einerzweiten
Wirkstoffkomponente enthilt, die aus- gewdhit ist aus a) Nicarbazin, b)
4,4'-Dinitrocarbanilid, c) einem Naphtalinamin der Formel 55 57 l
1111111!    II1 1 111111111111    EP 0 341 019 BI R3 5 10
C F               NO2 t5                                                C
i NOX worin 20               R2 fur Cj-C4-Alkyl steht, R3 Halogen,
C1-C4-Fluoralkyl, Cl-C4-Fluoralkoxy oder C1-C4-Fluoralkylthio ist, R4
Halogen bedeutet, R6 Wasserstoff oder Halogen ist, m fur 0, 1 oder 2 steht
und 25               n fur 0 oder I steht, mit der Maagabe, daB, falls ein
Substituent R4 vorhanden ist, sich dieser Substituent nicht in der Stellung
2 befindet, d) einem Benzolamin, das ausgewahit ist aus
2,4-Dinitro-N-[4-(trifluormethoxy)phenyl]-B-(trl- fluormethyl)benzolamin,
2,4-Dinitro-N-[4-(1,1,2,2-tetrafluorethoxy)phenyll-6-(trifluormethyl)benzol
- s- 



30         amin oder
2,4-Dinitro-N-[4-(pentafluorethoxy)phenyl]-6-(trifluormethyl)benzolamin, e)
Metichlorpindol oder f) einem pharmazeutisch annehmbaren Salz einerderoben
untera) bis e) angegebenen Verbindungen, wobel diese Komponenten im
Futtermittel in Mengen vorhanden sind, die in Kombination synergi- stisch
gegenulber wenigstens einem Coccidiose hervorrufenden Stamm von Eimeria
sind. 35 6.  Anticoccidiale Zusammensetzung nach Anspruch 5, dadurch
gekennzeichnet, daB sie als Wirkstoffe das Antibioticum A 82 810 oder ein
landwirtschaftlich annehmbarem Salz hiervon und 2,4-Dinitro-N-[4-
(1,1,2,2-tetrafluorethoxy)-phenyl]-6-(trifluormethyl)benzolamin oder ein
landwirtschaftlich annehmbares Salz hiervon enthalt. 40 7.  Verfahren zur
Herstellung einer anticoccidialen Zusammensetzung, dadurch gekennzeichnet,
daB man ein Antibioticum A 82 810 gemAB Def inition eines der Ansprulche 1
bis 3 mit einem landwirtschaftlich an- nehmbaren Trager vermischt. 45
Revendications Revendications pour les Etats contractants suivants  AT, BE,
CH, DE, FR, GB, IT, Li, LU, NL, SE 50 1.  D&rtve de I'antibiotique A82810
de formule I 55 50 I !II 11111 111111111111111111I    EP 0 341 019 BI 0MgM
5 10                                                0 HOSC 16i
0 o!  EoE 0 dans laquelle R repr6sente -CONHRI et RI repr6sente un groupe
alkyle, un groupe aryle, un groupe alky- laryle, un groupe arylalkyle, un
groupe halogynaryle, un groupe nitroaryle, un groupe halogenarylalkyle, 20
un groupe alcoxyaryle, un groupe aryloxyaryle, un groupe arylcycloalkyle,
un groupe acylaryle et un grou- pe cycloalkyle, dans lequel le groupe aryle
represente un groupe phenyle, un groupe pyridyle ou un groupe furyle, et
dans laquelle le terme "alkyle" designe un groupe alkyle en CI-C7, le terme
"alcoxy" designe un groupe alcoxy en CI-C7, le terme "acyle" d6signe une
fraction alcanodque en C1-C7 et le terme "cycloalky- le" designe un groupe
d'hydrocarbure cyclique en C3-C7, ou bien un derive d'ester alkylique ou un
derive 25      acyle ou d'ether alkylique de formule YR2, dans laquelle Y
represente 0 ou S et R2 represente un groupe alkyle en C1-Ce, un groupe
alcoxy(en Cl-C4)alkyle en C2-C5, un groupe alcoxy(en C1-C4)carbonylalkyle
en C2-C6, un groupe aminoalkyle en C2-C5, un groupe mercaptoalkyle en
C2-C5, un groupe hydroxyalkyle, 



un groupe halogbnalkyle ou un groupe (R')m phenyl(CH2)n- ou R' represente
un groupe alkyle en Cl-C4, un groupe alcoxy en CI-C4 ou un groupe
hydroxyle, m = 0 - 2 et n = 0 - 3, ou un de ses sels. 30 2.  Sal
agronomiquement acceptable d'un derive de l'antibiotique A82810 de formula
1 selon la revendication 1. 3. Derive de l'antibiotique A82810 de formule I
selon la revendication 1. 4.  Procede pour preparer I'antibiotique A82810
de formula 1: OMs 40
Me 4020 45                        I@Z      "       q    O"" 50
0       o          0 55       dans laquelle R represente un atome
d'hydrogbne, ou un de ses ddrives, oui R represente -CONHRI et RI
represente un groupa alkyle, un groupe aryle, un groupe alkylaryle, un
groupe arylalkyle, un groups halogenaryle, un groupe nitroaryle, un groupe
halogenarylalkyle, un groupe alcoxyaryle, un groupe ary- loxyaryle, un
groupe arylcycloalkyle, un groupe acylaryle et un groupe cycloalkyle, ou
bien un derive d'es- 59 I 1111111!1 11111 1111 II 1111    EP 0 341 019 B1
ter alkylique ou un derive acyle ou d'ether alkylique, dans laquelle le
terme "alkyle" designe un groupe alkyle en C1-C7, le terme "alcoxy" designe
un groupe alcoxy en C,-C7, le terme "acyle" designe une fraction alcanodque
en C1-C7 et le terme "cycloalkyle" designe un groupe d'hydrocarbure
cyclique en C3-C7, ou encore un de ses sels, qui consiste A cultiver
Actinomadura fibrosa sp. nov. NRRL 18348 ou un de ses 5       mutants
producteurs de A8281 0 dans un milieu de culture contenant des sources
assimilables de carbone, de I'azote et des sels inorganiques dans des
conditions de fermentation aerobie immergee de facon A preparer
l'antibiotique A8281 0; et eventuellement a salifier, A esterifier, A
acyler, A former un dbrive d'ether de ce dernierou encore A le faire r6agir
avec un isocyanate de formula R1-NCO, selon ce qui est approprie. 10  5.
Culture biologiquement pure de Actinomadura fibrosa sp. nov. NRRL 18348 ou
d'un de ses mutants pro- ducteurs de A82810. 6. Derive de l'antibiotique
A82810 selon l'une quelconque des revendications 1 a 3, pour etre utilise
comme agent anticoccidien. 15  7.  Composition anticoccidienne comprenant,
comme ingredient actif, un derivb de l'antibiotique A8281 0 se- Ion l'une
quelconque des revendications 1 ou 3, en association avec un support
agronomiquement ac- ceptable. 8.  Premelange d'aliments pour animaux
comprenant, comme ingredient actif, un derive de l'antibiotique 20
A82810 selon l'une quelconque des revendications I a 3, en association avec
un ou plusieurs supports agronomiquement acceptables pour ce dernier. 9.
Composition anticoccidienne selon la revendication 7 ou 8, qui contient, en
outre, un second composant choisi parmi le groupe constitue par a) la
nicarbazine, b) le 4,4'-dinitrocarbanilide, c) une naphtalenamine 



25       de formule: Rs 30 35 " CF,    Not 40 NO, 45       dans laquelle:
R2 represente un groupe alkyle en C1-C4; R3 represente un atome d'halogbne,
un groupe fluoroalkyle en C1-C4, un groupe fluoroalcoxy en C1-C4 ou un
groupe fluoroalkyl(en C1-C4)thio; R4 represente un atome d'halogbne; 50
R5 represente un atome d'hydrogene ou un atome d'halogene; m represente 0,
1 ou 2; et n represente 0 ou 1; avec cette reserve que lorsqu'un
substituant R4 existe, iI se trouve A une position differente de la
position 2; 65         d) une benzbnamine choisie parmi la
2,4-dinitro-N-[4-(trifluoromethoxy)phenyl]-6-(trifluoromethyl)ben-
zbnamine; la
2,4-dinitro-N-[4-(1,1,2,2-tetrafluorethoxy)phenyl]-6-(trifluoromethyl)benzb
namine ou la
2,4-dinitro-N-[4-(pentafluorethoxy)phenyl]-6-(trifluoromethyl)benzbnamine;
60 11 11111111111 H    11111 11 IN    EP 0 341 019 B1 e) le
metichloropindol; ou fl un sel pharmaceutiquement acceptable d'un compose
(a)-(e). 10. Composition anticoccidienne qui comprend, comme ingredients
actifs, A82810 ou un de ses sels agrono- 5       miquement acceptables, et
la
2,4-dinitro-N-[4-(1,1,2,2-tetrafluorethoxy)phenyl]-6-(trifluoromethyl)benze
- namine ou un de ses sels agronomiquement acceptables. Revendications pour
les Etats contractants suivants: ES, GR 10  1.  Procede pour preparer
I'antibiotique A82810 de formule 1: QOM M 0@ 15 20
0 20~~~~~~~ Me                            H Me        H    H HO Me     Ml4
OR dans laquelle R represente -CONHR1 et RI represente un groupe alkyle, un
groupe aryle, un groupe alky- 30      laryle, un groupe arylalkyle, un
groupe halogenaryle, un groupe nitroaryle, un groupe halogenarylalkyle, un
groupe alcoxyaryle, un groupe aryloxyaryle, un groupe arylcycloalkyle, un
groupe acylaryle et un grou- 



pe cycloalkyle, dans lequel le groupe aryle represente un groupe phenyle,
un groupe pyridyle ou un groupe furyle, et dans laquelle le terme "alkyle"
designe un groupe alkyle en C1-C7, le terme "alcoxy" designe un groupe
alcoxy en C1-C7, le terme "acyle" designe une fraction alcanoique en Cl-C7
et le terme "cycloalky- 35      le' designe un groupe d'hydrocarbure
cyclique en C3-C7, ou bien un derive d'ester alkylique ou un derve acyle ou
d'ether alkylique de formule YR2, dans laquelle Y represente 0 ou S et R2
represente un groupe alkyle en Cj-C6, un groupe alcoxy(en C1-C4)alkyle en
C2-C5, un groupe alcoxy(en C1-C4)carbonylalkyle en C2-C6, un groupe
aminoalkyle en C2-C5, un groupe mercaptoalkyle en C2-C0, un groupe
hydroxyalkyle, un groupe halogenalkyle ou un groupe (R')mphfnyl(CH2)n- ou
R' represente un groupe alkyle en C1-C4, 40       un groupe alcoxy en C1-C4
ou un groupe hydroxyle, m = 0 - 2 et n = 0 - 3, ou un de ses sels, qui
consiste & cultiver Actinomadura fibrosa sp. nov. NRRL 18348 ou un de ses
mutants producteurs de A82810 dans un milieu de culture contenant des
sources assimilables de carbone, de l'azote et des sels inorganiques dans
des conditions de fermentation a~robie immerg6e de faon A pr~parer
l'antibiotique A82810; et even- tuellement a saliFier, A esterifier, A
acyler, A former un derive d'ether de ce dernier ou encore A le faire 45
r6agir avec un isocyanate de formule R1-NCO, selon ce qui est appropri6. 2.
Procede selon la revendication 1, pour preparer l'antibiotique A8281 0 ou
un de ses sels agronomiquement acceptables. 50  3.  Procede selon la
revendication 1, pour preparer l'antibiotique A8281 0 ou un antibiotique
A8281 0. 4.  Culture biologiquement pure de Actinomadura fibrosa sp. nov.
NRRL 18348 ou d'un de ses mutants pro- ducteurs de A82810. 5.  Composition
anticoccidienne qui contient A8281 0 tel que defini dans l'une quelconque
des revendications 55       1 A 3, en association avec un second composant
choisi parmi le groupe constitue par a) la nicarbazine, b) le
4,4'-dinitrocarbanilide, c) une naphtalbnamine de formule: 61 1111111
111111 1111111111111111 *   C   L   M   S   *    EP 0 341 019 B1 5
1 NH 10                                      CF3             1O2 15     Rs
NO2 dans laquelle: 20            R2 represente un groupe alkyle en CI-C4;
R3 represente un atome d'halogene, un groupe fluoroalkyle en C0-C4, un
groupe fluoroalcoxy en C1-C4 OU un groupe fluoroalkyl(en C1-C4)thio; R4
represente un atome d'halogbne; R5 represente un atome d'hydrogbne Cu un
atome d'halogbne; 25            m represente 0, 1 au 2; et n represente 0
ou 1; 



avec cette reserve que lorsqu'un substituant R4 existe, il se trouve a une
position differente de la position 2; d) une benzbnamine choisie parmi la
2,4-dinitro-N-[4-(trifluorombthoxy)phenyl]-6-(trifluoromethyl)ben- 30
zbnamine; la
2,4-dinitro-N-[4-(1,1,2,2-tetrafluorethoxy)phenyl]-6-(trifluoromethyl)benzb
namine ou la
2,4-dinitro-N-14-(pentafluorethoxy)phenyl]-6-(trifluoromethyl)benzbnamine;
e) le mdtichloropindol ; ou f) un sel pharmaceutiquement acceptable d'un
compose (a)-(e); les composants etant presents dans l'aliment dans des
quantites telles que, en combinaison, Us sont synergiques vis-a-vis d'au
mains une 35        souche de Eimeria provoquant la coccidiose. 6.
Composition anticoccidienne selon la revendication 5, qui comprend, comme
ingredients actifs, A82810 Cu un de ses sels agronomiquement acceptables,
et la 2,4-dinitro-N-[4-(1,1 ,2,2-tbtrafluorethoxy)phenyl]-
6-(trifluorom6thyl)benzbnamine Cu un de ses sels agronomiquement
acceptables. 40 7.  Procede pour preparer une composition anticoccidienne,
qui consiste A melanger A82810 tel que defini dans lune quelconque des
revendications 1 A 3, avec un support agronomiquement acceptable. 45 50 56
62 11D1111C 1111111 1 111111D!!lI    




