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SPECIFICATION
Anticoccidial compositions

This invention relates to anticoccidial compositions, such as feedstuffs or premixes, destined for
consumption by avian species, particularly poultry such as chickens or turkeys, and which compositions
contain as the active ingredients a combination of an antibiotic and a urea derivative.

Coccidiosis has long constituted a problem of major commercial significance in the rearing of poultry. If
untreated, the severe forms of the disease lead to poor weight gain, reduced feed efficiency and high
mortality. Although many agents have been discovered which are, to a greater or lesser extent, effective
against the £imeria - the genera of protozoans principally responsible for coccidiosis - it is unfortunately the
case that the Eimeria show a propensity to develop drug resistant strains, see Advances in Pharmacology .
and Chemotherapy, if, 221-293 (1973). There isthus a continuing need for the provision of new
chemotherapeutic regimes capable of controlling this disease.

Polyether antibiotics are known to be effective in the control of coccidiosis, see for example U.S. Patent
No. 3,601,568, as are carbanilide derivatives, see for example U.S. Patents Nos. 2,731,382 and 3,284,433.
However, heretofore, it has not been appreciated that a combination of these substances exhibits
surprisingly enhanced activity (i.e. synergism and potentiation) against coccidiosis-producing strains of
Eimeria.

Accordingly, the present invention provides an anticoccidial composition for consumption by an avian
species; characterized in that the composition comprises as active ing redients a polyether antibioticand a
carbanilide derivative associated with a carrier or feedstuff.

The polyether antibiotics are a class of antibiotics produced by the Streptomyces genus of microorgan-
isms. They comprise a multiplicity of cyclic ethers in their structures. The class is reviewed in Kirk-Othmer:
Encyclopedia of Chernical Technology. Vol. 3, Thisd Edition (John Wiley & Sons, Ind., 1978), page 47 et seq.;

in Annual Reports in Medicinal Chemistry Volume 70 (Academic Press, N.Y. 1975), page 246 et seq.; and ind.

Chrom. Lib., Vol. 15 {Elsevier Scientific Publishing Co., N.Y. 1978), page 488 et seq.

Like other products of fermentation origin, many of the polyether antibiotics comprise more than one
factor. The various factors are all usable in the present invention. Further, many of these antibiotics readily
form ethers, esters, salts, or other derivatives, which are either active as such or are converted /n vivoto the
basic antibiotic. Such derivatives can aiso be employed in the present invention. All that is necessary is that
an active moiety of a polyether antibiotic be delivered in vivo.

Representative polyether antibiotics include the following: monensin (factors A, B, and C), laidlomycin,
nigericin, grisorixin, dianemycin, lenoremycin, salinomycin, narasin, lonomycin, antibiotic X208, alborixin,

5 septamycin, antibiotic A204, A32887 (K41), etheromycin, lasalocid {factors A, B, C, D, and E}, isolasalocid A,

lysocellin, mutalomycin, noboritomycin and antibiotic A23187.

Preferred polyether antibiotics include mutalomycin, monensin, narasin, lasalocid, salinomycin, A-204,
lonomyecin, X-208, nigericin, and dianemycin, and especially monensin, narasin, {asalocid, salinomycin and
A-204. Monensin is the presently preferred polyether antibiotic for use in the invention, particularly in the
commercially available form, i.e. that form consisting of factor A and a minor amount of factor B.

The term “carbanitide derivative’ as used herein refers to that particular class of urea derivatives
containing the moiety:

SN TN
~ o LL’*\ A

=0 ‘s=—0p

where X is oxygen or sulfur and where each phenyl ring may be substituted. The term also embraces simple
complexes of these ureas, for example the complex formed between 4' 4-dinitrocarbanilide and
2-hydroxy-4,6-dimethylpyrimidine and known as “nicarbazin”.

Preferred carbanilide derivatives are those which possess the structural formuia {1):

NI (n
R'X't-/ \.$.>$;

where R', RZ and R® are the same or different and can each represent hydrogen; halogen; cyano; amino;
nitro; Ci.g alkyl; C1_s alkoxy; Ca.4 alkanoylamino; Cy4 alkylthio; Cy.4 haloalkyl; Cq_4 haloalkoxy: C14
haloalkylthio; C,.¢ alkoxycarbonyl; C,.4 haloalkenyloxy; C..4 alkoxycarbonyithio; Cq.4 alkylsulfonyl; C1.4
haloalkyisulfonyl; fluorosutfonyl; phenoxy optionally substituted by halogen, Cy.4 haloalky! or nitro;
phenoxycarbonyl optionally substituted by C,_, alkyl; phenyi; or phenylsulfonyl optionally substituted by
nitro, acetamido, isopropylideneamino or a group of the formula

ATy
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2 GB 2044099 A 2
where R® is C,.4 haloalkylthio or C,.4 haloalkenyloxy; R* and RS are the same or different and can each
represent hydrogen or Ci4 alkyl; Ré, R? and R? are the same or different and can each represent hydrogen;
halo; cyano; amino; Cz.4 alkanoylamino; N-Ci4 alkyl Co alkanoylamino; nitro; Cq. alkyl; Cq4 alkoxy; C14
alkylthio, C1.4 haloalkyl; Cq4 haloalkoxy, C14 haloalkylthio, C,.4 haloalkenyloxy; Cs.4 haloalkylsulfonyl; Cie
5 alkoxycarbonyl, aminosulfony! or benzoyl; provided that at least one of R', R2, R3, R®, R” and R®is other than 5
hydrogen, and complexes of such compounds with 2-hydroxy-4,6-dimethylpyrimidine.
itis preferred that there be substituents at the para-positions of the phenyl rings of the carba nilide
moieties, particularly for electronegative substituents, meta-substitution is less preferred and ortho-
substitution least preferred. In general, compounds having amino substitution are not very active and the
10 acyl derivatives of such compounds are preferably utilized. 10
X is preferably oxygen.
Many of the carbanilides of value in the present invention are known, some also being described as
possessing anticoccidial activity.
The following list illustrates specific carbanilides of value in the invention and includes, where known and
15 or appropriate, relevant literature references: 15
Group A
A 1. 3,3'-bis{trifluoromethyl)-4,4’-dichlorocarbanilide (CAS registry #370-50-3; C.A. 68:2655v)
20 ' 20
A 2 3,3' 5,5'-tetrakis(trifluoromethyl)carbanilide (CAS registry #3824-74-6; C.A. 66: P646444, C.A. 68:
2655v, and C.A. 77: P91052y)
A. 3. 3-chloro-4'-fluorocarbanilide {C.A. 65: 12792c)
25 25
A. 4. 2-chioro-2’-fluorocarbanilide
A. B 3,4' 5-tris(trifluoromethyl)carbanilide (CAS registry #23747-71-9; C.A. 77: P91056¢)
30 A. 6. 3.4,5-trichlorocarbanilide 30
A 7. 2.chloro-5-(trifluoromethyl)-4'-(ethoxycarbonyllcarbanilide
A. 8. 2,6-dimethyi-4’-(N-methylacetamido)carbanilide
35 35
A. 8. 2-methoxy-4'-acetamidocarbanilide
A.10. 3-{trifluoromethyl}-4’-iodo-thiocarbanilide
40 A11. 2-fluoro-4'-{aminosulfonyl)carbanilide 40
A2, 2-methoxy-4'-isopropylcarbanilide
A13. 2-methyl-2' 5'-diethoxycarbanilide
45 45
A4, 4-ethyl-2'-methoxycarbanilide
A.15. 2-methyl-5-chloro-2',5'-dimethoxycarbanilide
50 A.16. 2,4,4’trimethyl-3'-nitrocarbanilide 50
A17. 2-amino-3-nitro-5-{triflucromethyl)-2',4'-dimethylcarbanilide
A.18. 2-amino-3,4'-dinitro-5-{trifluoromethyl)-2’-chlorocarbanilide
85 55
A.18. 2-amino-3,5'-dinitro-5-(trifluoromethyl)-2'-fluorocarbanilide
A.20. 2-amino-3-nitro-5-(trifluoromethyl}-2’-{ethoxycarbonyl}carbanilide
60 A.21. 2-ethyl-8-sec-butylcarbanilide 60

A.22. 2-isopropyl-2'.4’ 6'-trimethylcarbanilide

A.23. 2-amino-3-hitro-3',5-bis{triflucromethyl)-4'-chlorocarbanilide

BNSDOCID: <GB___2044099A__1_>
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3 GB 2044093 A 3
A24.  2-ethyl-6-sec-butyl-4'-n-butoxycarbanilide
A.25, 2-amino-3-nitro-5-{trifluoromethyl})-2' 4’ 6'-trichlorocarbanilide
5 A.26. 2-amino-3,3'-dinitro-5-(trifluoromethyl)-4’-chlorocarbanilide 5
) A27. 2-amino-3-nitro-6-(triflucromethyl)-2'-methyl-4'-bromocarbanilide
: A.28.  2-amino-3-nitro-5-{triflucromethyl}-2',6'-dibromo-4'-fluorocarbanilide
° A29.  2-amino-3-nitro-2',5-bisltrifluoromethyl)-4’-chlorocarbanilide 10
A.30. 3,3',5,5'-tetrakis(triflucromethyl)thiocarbanilide (CAS registry #1060-92-0; C.A. 66: 64644H)
15 A31. 2,4-dimethoxy-4'-(ethoxycarbonyl)carbanilide 15
A32.  4-(ethoxycarbonyl)-2'-methyl-6'-ethylcarbanilide
A.33. 2,2'-dinitro-4,4'-bis(trifluoromethyl)carbanilide {CAS registry #16588-81-1; C.A. 68: 2655v)
2 A.34. 3,3',4,4',5,56"-hexachiorocarbanilide 2
A.35. 3-nitro-4-chloro-4'-(trifluoromethyl)carbanilide
25 A36. 4—chIoro-3,4’-bis(triﬂuoromethyl)carbanilide (CAS registry #23747-70-8; C.A. 71: P91056¢) 25
A37.  44'-dinitro-2,2'-bis(trifluoromethyl)carbanilide (CAS registry #16588-84-4; C.A. 68: 2655v)
A.38. 4,4'-bis{trifluoromethyl)carbanilide {CAS registry #1960-88-9; C.A. 77: 91056¢)
¥ A.39. 3-bromo-3',56'-dimethylcarbanilide %
A.40.  2,5-chloro-4'-methyl-N2-ethylcarbanilide
35 A4, 2,5-dichloro-2’,4'-difluorocarbanilide 35
A.42, 2-amino-3-nitro—3’,5,5’—tris(tﬁﬂuoromethyl)carbanilide
A.43. 2,6-diethyl-4'-(ethoxycarbonyl)carbanilide
40 40
A.44, 3—ethy|—3‘—chloro~4’-methyl—Nz—ethylcarbanilide
A.45, 2,6-dimethyl-4'-(ethoxycarbonyllcarbanilide
45 A.46.  4-methoxy-3'-acetamidocarbanilide 45
3 Ad7. 2-methoxy-4'-{n-butoxycarbonyl)carbanilide
A.48. 4-(isobutoxycarbonyl)carbanilide
s 50 50
A.49, 2,4'-bis(methoxycarbonyl)carbanilide
A.50. 2 A-dichloro-3-nitro-3'-(trifluoromethyl)carbanilide
55 Ab1. 3,4,4' b-tetrachloro-3'-{triffuoromethyl}lcarbanilide (C.A. 63: P440f) 55
A52.  4-chloro-3-nitro-3',5'-bis(trifluoromethyl)carbanilide
A.b3. 2,4,6-trimethyl-4'-(ethoxycarbonyljcarbanilide
60 60
A.54. 2-{triflucromethyl)-2'-ethyl-8'-isopropylcarbanilide
A.B5. 4-chloro-3,3",5'-tris(trifluoromethyl}jcarbanilide (CAS registry #4528-83-0; C.A. 77: 91052Y and 66:

64644h)

BNSDOCID: <GB___2044099A__ | >



4 GB 2044099 A

A.56. 3,4,4' 5-tetrachloro-3'-nitrocarbanilide
A.57. 2,6-dimethyl-4’-benzoylcarbanilide
5 ABS. 3,4-dimethyl-2’-ethoxycarbanilide

A.59. 2-chloro-4.4'-bis{methylthio)carbanilide
AB0.  2-methyl-2’-ethoxycarbanilide

10
A.61.  4-chloro-2-methoxythiocarbanilide
A.62. 4,4'-dinitro-N,N‘-dimethylcarbanilide (CAS registry #34594-37-3; C.A. 83: 36180m and C.A. 85:

20476t)

15
A.63. 4-(trifluoromethyl)-4'-nitrocarbanilide (CAS registry #23747-76-4 U.S. 3,867,544)
A.64. 3,3',5,6'-tetrakis(trifluoromethyl)-N,N’-dimethylcarbanilide

20 A.65. 4-phenoxy-4'-nitrocarbanilide

A second group of carbanilides of particular value in the present invention are those carbanilides
described in U.S. Patent No. 3,284,433. These compounds may be represented by the formula
N, i

25 _./'—\. /SN
N TN TN

wherein each Y is independently selected from the group consisting of chlorine, bromine and nitro radicals;
3p and (2) compounds of the same formuta as {1l) except that a hydrogen of at least one of the phenyl rings of {If}
is replaced by a substituent selected from the group consisting of chlorine, bromine, nitro and Cy_¢ alkyl
radicals.
Representative compounds of this group include the following:
35 Group 8
B. 1. 4-nitro-4'-{4-chlorophenoxylcarbanilide
8. 2, 4-nitro-4’-{3,4-dichlorophenoxyjcarbanilide
a0 B. 3. 4-nitro-3'-chloro-4"-{4-chlorophenoxy)carbanilide
B. 4. 4-nijtro-3°,5-dichloro-4'-(4-chlorophenoxylcarbanilide
45 B. 5. 4-nitro-3’-chloro-4'-(3,4-dichlorophenoxylcarbanilide
B. 6. 4-nitro-4°-(2,4-dichlorophenoxylcarbanilide
B. 7. 4-nitro-4°-{4-nitrophenoxy)carbanilide
>0 B. 8. 4-nitro-3°-nitro-4°’-(4-chlorophenoxy)carbanilide
B. 9. 4-nitro-3'-methyl-4'-(4-chlorophenoxy)carbanilide
g5 B.10.  4-nitro-2'-nitro-4'-(4-chlorophenoxy)carbanilide
B.11. 4-nitro-4’-(2,4-dinitrophenoxy}carbanilide
B.12. 4-nitro-3'-chloro-4'-{2-tert-butyl-4-chlorophenoxy)carbanilide
80 B.13. 4-nitro-4’-(2-methyl-4-chlorophenoxyjcarbanilide

B.14. 4-nitro-3’-bromo-4’'-{4-bromophenoxy)carbanilide

g5 B.15.  4-nitro-3'-bromo-4'-{4-chlorophenoxylcarbanilide

BNSDOCID: <GB__2044099A__1_>

15

20

30

35

40

45

50

55

60

65



GB 2044099 A

5

B.16
B.17.
5 B.18.
B.19.

B.20.

Athird group of carbanilides of value in the present invention are those carbanilides described in German

4-nitro-3'-chloro-4'-{4-bromophenoxy)carbanilide
3,3',4'-trichloro-4-(4-chlorophenoxy)carbanilide
3,4'-dichloro-4-(4-chlorophenoxy)carbanilide
3,4-dichIoro-4;-(4-chlorophenoxy)carbanilide

2-methyl-4-nitro-3'-chloro-4'-{4-chlorophenoxy)carbanilide

Patent Specification No. 2,334,355. These compou nds include the following:

Group C
15

c. 1.

C. 2

20 C. 3.

25

C.10.
C.11.
c.12.
40 Ca3.
C.14.
C.15.
45
C.16.
C.17.
50 C.18.
C.19.
C.20.
55
C.21.
c.22,
60 C.23.
C.24.

C.25.

3,3',5’-tris(triﬂuoromethy|)-4-methoxy—carbanilide
3-{trifluoromethoxy)-3',5'-bis(trifluoromethyljcarbanilide
4-(triﬂuoromethoxy)-3’,5’—bis{trif|uoromethyl)carbanilide

2,3' 5'-tris{triflucromethyl)-4-(trifluoromethoxylcarbanilide
4—(methy!thio)-3’,5’-bis{triﬂuoromethyl)carbanilide
4-(methylthio)—3’,5’-bis(triﬂuoromethyl)thiocarbanilide
3-chloro-4-(methylthio)-3',5-bis(trifluoromethyl)carbanilide
3-(trifluoromethylthio)-3',5'-bis(trifluoromethyllcarbanilide
4—(triﬂuoromethylthio)-S’,5’—bis{triﬂuoromethyl)carbanilide
2-chloro-4-(trifluoromethyithic)-3’,5'-bis(trifluoromethyl)carbanilide
4-(trif|uoromethylthio)-S’-(triﬂuoromethyl)-5’—nitrocarbanilide
4—(trifluoromethylthio)-Z’,5'-bis(triﬂuoromethyi)—4‘-nitrocarbanilide
4.4'-bis(trifluoromethylthio)carbanilide
a-(trifluoromethylthio)-4'-{chloromethylsulfonyt)carbanilide
3-(difluoromethylthio)-3',5'-bis(trifluoromethyl)carbanilide
4-(ethylthio)-3' 5-bis(trifluoromethyl)carbanilide
3-chloro-4-(ethylthio)-3',5'-bis(trifluoromethylicarbanilide
4-ethoxy-3,3',5'-tris(trifluoromethylicarbanitide
3-(trifluoromethyl)-d-ethoxy-4'-{trifluoromethylthio)carbanilide
3-(trifluoromethyl)-4-ethoxy-3'-{trifluoromethyithio)carbanilide
4—methy|-3-(2-chloroethoxy)-3',5’—bis(trifluoromethyl)carbanilide
4-(1,2-dichIorovinyloxy)—3’-(trifluoromethyl)-4’-chlorocarbanilide

4-(1,2-dichlorovinyloxy)-3',5'-bis(trifluoromethyl)carbanilide

4-(2,2,2-trichioro-1,1 -difluoroethoxy)-3',5'-bis(trifluoromethylicarbanilide

2-(2,2-dichloro-1,1 -diflucroethoxy)-3',5'-bis{trifluoromethyl)carbanilide
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6 GB 2044099 A 6
C.26. 3-{2,2-dichloro-1,1-difluoroethoxy)-3',6'-bis(trifluoromethyl}carbanilide
C.27. 3-(2,2-dichloro-1,1-diflucroethoxy)-4-bromo-3',5'-bis(trifluoromethyl)carbanilide

5 C.28. 4-(2,2-dichloro-1,1-difluoroethoxy)-3’,5'-bis(trifluoromethyl)carbanilide 5

C.29.  4-(2,2-dichioro-1,1-difluoroethoxy)-3'-(trifluoromethyl}-4’-chlorocarbanilide
C.30. 3—methoxy-4-(2,2-dichloro-1,1-difluoroethoxy)~3'.5’-bis(triﬂuoromethyl)carbanilide

10 C.31. 3-methyl-4-(2,2-dichIoro-1,1-difluoroethoxy)—3’,5'-bis(trifluoromethyl)carbanilide 0
C.32. 3-methyl-4-(2,2-dichloro-1,1-difluoroethoxy)-4'-isopropylcarbanilide

15 C.33. 3-nitro-4-(2,2-dichIoro-1,1-diﬂuoroethoxy)—3’,5’-bis(trifluoromethyl)carbanilide 15
C.34. 2.(2-chloro-1,1,2-triflucroethoxy}-3',5'-bis(trifluoromethyl)carbanilide
C.35. 4-(2,2-dichtoro-1,1-difluoroethoxy)-3,3',5'-tris(trifluoromethylicarbanilide

2 C.36. 3-(2-chioro-1,1,2-trifluoroethoxy)-3',5'-bis(trifluoromethyl)carbanilide 20
C.37. 4-(2-chloro-1,1,2-trif|uoroethoxy)-3',5’-bis(triﬂuoromethyl)carbanilide

25 C.38. 4-(2-chloro-1,1,2-trif|uoroethoxy)-3’,5’-bis(trifluoromethyl)thiocarbanilide 25
C.39, 4-(2-chloro-1,1 J2-trifluoroethoxy)-3'-(trifluoromethyl}-5'-nitrocarbanilide
C.40. 4,4'-bis(2-chioro-1,1,2-trifluoroethoxy)carbanilide

% c.41. 4-(2-chloro-1,1,2-trifluoroethoxy}-4'-{trifluoromethylthio)carbanilide %
ca4dz. 4-(2-chloro-1,1,2-trifluoroethoxy)-3'-(trifluoromethyl)-4’-chlorocarbanilide

35 C.43. 4—(2-chloro-1,1,2-trifluorethoxy)—3,3’-bis(triﬂuoromethyl)-5'-nitrocarbanilide 35
C.44. 4-(2-chloro-1,1,2-trifluoroethoxy)-3,3',5'-tris(trifluoromethyljcarbanilide
C.45, 3-{1,1,2-trifluoroethoxy)-3",6'-bis(trifluoromethylicarbanilide

% C.46. 3-(1,1,2,2-tetrafluoroethoxy)-3',6'-bis(trifluoromethyl)carbanilide %
C.47. 3-methyl-4-(1,1 ,2,2-tetrafluoroethoxy)-3’-(chiorodifluoromethyl)carbanilide

45 C.48. 3-methy!-4-(1,1,2,2-tetraf|uoroethoxy)-s’-(triﬂuoromethyl)-4‘-ch|orocarbanilide 45
C.49. 3-(trifluoromethyl}-4-(1,1,2,2-tetrafluoroethoxy)-4’-bromocarbanilide S
C.50. 3-(1,1,2,3,3,3-hexafluoro-n-propoxy)-3’,5'-bis(trifluoromethyl)carbanilide )

> C.51. 4—(1,1,2,3,3,3-hexafluoro-n-propoxy)-3',5'-bis(triﬂuoromethyl)carbanilide * £
C.52, 3-chloro-4-(1,1,2,3,3,3-hexafluo ro-n-p-ropoxy)-3',5'-bis(triﬂuoromethyl jcarbanilide

55 C.53. 3-methyl-4—(1,‘l,2,3,3,3-hexaﬂuoro-n-propoxy)-3’,5'-bis(trifluoromethyl)carbanilide 55
C.54. 4-{1,1,2,3,3.3-hexafluoro-n-propoxy)-3,3' 5'-tris(trifluoromethyl}carbanilide
C.55. 4-(1,1,2,3,3,3-hexafluoro-n-prapoxy)-3,3'-bis{trifluoromethyl)-5'-nitrocarbanilide

°0 C.56. 4-(methoxycarbonylithio}-3’,5'-bis{trifluoromethyl}carbanilide %
C.57. 4-{4-chlorophenoxy)-4'-(trifluoromethyithio)thiocarbanilide

65 C.58, 4-{4-chiorophenoxy)-3',5'-bis(trifluoromethyl)carbanilide 65

BNSDOCID: <GB___2044099A__|_>



7 GB 2044099 A 7
C.59. 3-chIoro-4-(4-ch1orophenoxy)-3’,5’-bis(trifluoromethyl)carbaniIide
C.60. 4-(4—chIorophenoxy)-S’-(trifiuoro'methyl)-5’-nitrocarbaniIide

5 C.61. 4-(3,5-bis(tr|'ﬂuoromethyl)phenoxy-S',S’ﬂbis(triﬂuoromethyl)carbanilide 5
’ c.62. 4-(4-methylphenoxycarbonyl]-3’,5’-bis(trifluoromethyl)carbanilide

C.63. 4-(4—methylphenoxycarbonyl)—4’-(trifluoromethylthio)carbanilide

" c.64. 3,5-bis(trifluoromethyl)-2’,4",6'-‘trichlorocarbanilide 10
C.65. 3,5-bis(trifluoromethyl)-Z'A’,5'-trich|orocarbanilide

15 C.66.  3,3"-bistrifluoromethy!}-5'-nitrocarbanilide 15
C.67. 3,3’ 5-tris(trifluoromethyl}-6'-nitroca rbanilide
C.68. 2',3,5,6’-tetrakis(trifluoromethyl)-4’-nitrocarbanilide

% C.69. 3-(ch|orodifluoromethyl)-3’,5’-bis(triﬂuoromethyl)carbanilide 20
C.70. 3-(1,1 ,2,2-tetraﬂuoroethy1)—3’,5’-bis(trif|uoromethyl)carbanilide

25 C.71. 4-pheny|-3’,5’-bis(trifluoromethyl)carbanilide 25
c.72. 3-(f|uorosu|fonyl)-3’,5’-bis(triﬂuoromethyl)carbanilide
C.73. 4-{ﬂuorosuIfonyl)-4’-{triﬂuoromethylthio)carbanilide

* C.74. 4-(f|uorosulfonyl)—3’-(triﬂuoromethy|)-5'-nitrocarbanilide 30
C.75. 4-(chioromethylsuh‘onyl)—B’,5’-bis(trifluoromethyl)carbanilide

35 C.76. 2-(ethylsulfo nyI)-3’,5,5’-tris(trif|uoromethyl)carbanilide 35
C.77. 2—(ethylsulfony|)—3',5~bis(trifluoromethyl)—S‘-nitroca rbanilide
C.78. 4-(triﬂuoromethyisulfonyl)-3’,5'-bis(triﬂuoromethyl)carbanilide

40 C.79. 4-(trif|uoromethylsulfonyl)-3’-(triﬂuoromethyl)-4’-methoxycarbaniiide 40
C.80. 4-(triﬂuoromethylsu|fonyl)-4’-(triﬂuoromethylthio)carbanilide

45 C.81. 4—(4-nitrophenylsulf0ny|)—4’-(triﬂuoromethylthio)carbanilide 45

» c.82. 4—(4—acetamidophenylsuIfonyl)-4’-(trifluoromethylthio)carbanilide
C.83. 4-(4—isopropy|ideneamino)phenylsulfonyl)-4’—(triﬂuoromethylthio)carbanilide

>0 C.84. 4,4-sulfonylbis(3'-trifluoromethylthiojcarbanilide) »
C.85. 4,4-sulfonylibis(4'-(1 2-dichlorovinyloxy)carbanilide)

55 C.86. 4,4-suifonylbis(3'-{1 ,1,2,2-tetrafluoroethoxylcarbanilide) 55
C.87. 4,4-sulfonylbis{4’-(2-chloro-1,1 ,2-trifluoroethoxylcarbanitide)

C.88. 4,4-suIfonylbis(4’-(trif!uoromethylthio)carbanilide)

% The presently preferred carbanilide derivative for use in the anticoccidial formulations of the invention is o0
Nicarbazin which as previously stated isa complex of 4,4'-dinitrocarbanilide and 2-hydroxy-4,6-
dimethylpyrimidine. However, it should be noted that it is the carbanilide portion which exhibits the
anticoccidial activity (see Science 122, 244 (1955) ).

65 Many carbanilides are known; however, there exists a class of novel carbanilide derivatives which the 65
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Applicants have found to be of particular value in the invention. These carbanilides have the structural
formula:

. g
Sl
AN R

where R'%, R'! and R'2 are the same or different and can each represent hydrogen, C,.4 alkyl, nitro, halo, C1.4
10 haloalkyl, cyano, or C,_ alkoxycarbonyl, provided that at least one of R", R'* and R'?is other than hydrogen.

Interestingly, although normally free amino substitution is not advantageous in connection with the
carbanilides of the invention, despite the presence of the free amino groups, these novel compounds are
particularly effective in accordance with the invention. '

Examples of this type of compound are:

2-amino-3-nitro-5-(trifluoromethyi)-2’,4'-dimethylcarbanilide
2-amino-3,3’-dinitro-5-(trifluoromethyl)-4'-chlorocarbanilide
2-amino-3-nitro-5-(trifluoromethyl}-2’' 4’ ,6'-trichlorocarbanilide
2-amino-3-nitro-5-{trifluoromethyl}-2'-(ethoxycarbonyl)carbanilide
2-amino-3,5'-dinitro-5-(trifluoromethyl)-2'-fluorocarbanilide
2-amino-3,4'-dinitro-5-{trifluoromethyl)-2’-chlorocarbanilide
2-amino-3-nitro-3',5-bis(trifluoromethyl)-4'-chlorocarbanilide
2-amino-3-nitro-3’,5,5'-tris{trifluoromethyl)carbanilide
2-amino-3-nitro-2’,5-bis(trifluoromethyl)-4'-chiorocarbanilide
2-amino-3-nitro-5-trifluoromethyl-2'-methyl-4'-bromocarbanilide and
2-amino-3-nitro-5-{trifluoromethyl}-2’,6’-dibromo-4’-fluorocarbanilide.

This novel class of ureas, as well as the other carbanilides of the invention, can be prepared by

conventional synthetic procedures such as those specified in German Patent Specification No. 2,334,355. For

instance, the compounds may be prepared by reaction of the appropriate o-phenylenediamine with the
corresponding phenyl isocyanate as depicted below:

CFay * .
/'—C\ /.—?—V

L2 oz + O=C=N~e, .

N -/ \c=. A
8e s e

This reaction is preferably carried out at a temperature within the range of 10° to 130°C. and in the presence
of a tertiary organic base such as pyridine or triethylamine. Any suitable inert organic solvent such as
benzene, toluene, chlorobenzene, dioxane or methylene chloride may be utilized.

The following non-limiting Examples illustrate the synthesis of this novel class of carbanilides.

EXAMPLE 1
2-amino-3-nitro-5-(triflucromethyl)-2' 4'-dimethylcarbanilide

3-Nitro-5-{trifluoromethyl)-o-phenylenediamine (2.2 grams; 0.01 mole} and 2,4-dimethyiphenyi isocyanate

(1.5 grams; 0.01 mole} were taken up in 40 ml. of methylene chlaride, and 1 mi. of pyridine was added. The
reaction mixture was maintained at 23°C. for 16 hours. The yellow precipitate was filtered and dried, m.p.
>300°C. Elemental analysis showed the following:

Calculated for C16H15F3N403: C, 52.17; H, 4-08; N, 16.22.
Found C,53.01; H, 4.05; N, 16.44.

Additional carbanilides were prepared by substantially the same procedures as that of Example 1.
EXAMPLE 2

2.Amino-3.3'-dinitro-5-{trifluoromethyl)-4'-chlorocarbanilide was prepared by reacting 3-nitro-56-
{trifluoromethyl)-o-phenylenediamine (2.2 grams; 0.01 mole) and 3-nitro-4-chlorophenyl isocyanate (2.0
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grams; 0.01 mole). The product, 3.3 grams, melted at 214-216°C. Elemental analysis showed the following:

Calculated for C14HeCIFsNsOs:  C, 40.06; H, 2.16; N, 16.96.
Found: C,40.33; H, 1.88; N, 16.45.

EXAMPLE 3

2-Amino-3-nitro-5-{trifluoromethyl)-2’ 4’ 5'-trichlorocarbanilide was prepared by reacting 3-nitro-5-
{triflucromethyl)-o-phenylenediamine (2.2 grams; 0.1 mole) and 2,4,5-trichiorophenyl isocyanate (2.2
grams; 0.01 mole). The product melted at 225-227°C. Elemental analysis showed the following:

Calculated for C14HgClaFsN4Oa:  C, 37.91; H, 1.82; N, 12.63.
Found: C, 37.83; H, 1.55; N, 12.40.

EXAMPLE 4

2. Amino-3-nitro-5-(trifluoromethyl)-2’-(ethoxycarbonyt)carbanilide was prepared by reacting 3-nitro-5-
{trifluoromethyl)-o-phenylenediamine (1.1 grams; 0.005 mole) and 2-{ethoxycarbonyl)phenyl isocyanate (1.0
grams; 0.005 mole). The product, 1.4 grams, melted at 186-188°C. Elemental analysis showed the following:

Calculated for Ci7H1sFsN4Os:  C,49.62; H,3.67; N, 13.58.
Found: C, 49.75; H, 3.59; N, 13.580.

EXAMPLE 5

2-Amin0-3,5'-dinitro-5-(triﬂuoromethyl)—2'-ﬂuorocarbanilide was prepared from 3-nitro-5-
{trifluoromethyl)-o-phenylenediamine (1.1 grams; 0.005 mole) and 2-fluoro-5-nitropheny! isocyanate (0.8
gram; 0.005 mole). The product, 1.2 grams, melted at 218-220°C. Elemental analysis showed the following:

Calculated for C14HoFaNsO5:  C,41.70; H, 2.25; N, 17.37.
Found: C,41.91; H,1.98; N, 17.27.

EXAMPLE 6 :
2—Amino-3,4’-dinitro-5-(trifluoromethyl)-2'-ch|orocarbanilide was prepared by reacting 3-nitro-5-

(trifluoromethyl)-o-phenylenediamine (1.1 grams; 0.005 mole} and 2-chloro-4-nitrophenyl isocyanate (1.0

gram; 0.005 mole). The product, 1.2 grams, melted at 220-222°C. Elemental analysis showed the following:

Calculated for C14HsCIFsNsOs:  C, 40.06; H, 2.16; N, 16.67.
Found: C,40.11;H,2.11; N, 16.48.

EXAMPLE7

2-Amino-3-nitro-3’,5-bis(trif|uoromethyl)-4’—chiorocarbanilide was prepared by reacting 2-amino-3-nitro-5-
{triffuoromethyl)-o-phenylenediamine (2.2 grams; 0.01 mole) and 4-chloro-3-{trifluoromethyl)phenyl iso-
cyanate (2.2 grams; 0.01 mole). The product, 1.8 grams, melted at 214-21 6°C. Elemental analysis showed the
following:

Calculated for C1sHsCIFsN4O3: €, 40.70; H,2.05; N, 12.66.
Found: C,40.90; H, 2.04; N, 12.67.

EXAMPLE 8

2-Amino-3-nitro-3',5,5'-tris(trifluoromethyl)carbanilide was prepared by reacting 3-nitro-5-
{trifluoromethyl)-o-phenylenediamine (1.1 grams; 0.005 mole) and (3,5- E
bis{trifluoromethyl)phenyljcarbamoy! chioride (1.4 grams; 0.005 mole). Elemental analysis of the product
showed the following:

Calculated for CigHsFgN4O3:  C. 40.35; H, 1.92; N, 11.76.
Found: C, 40.52; H, 1.82; N, 11.78.

EXAMPLEQ

2-Amino-3-nitro-2',5-bis(trifluoromethyl)-4'-chlorocarbanilide was prepared by reacting 3-nitro-5-
{trifluoromethyl)-o-phenylenediamine (2.2 grams; 0.01 mole) and 4-chloro-2-(trifluoromethyl)phenyl iso-
cyanate (2.2 grams; 0.01 mole). The product melted at 245-247°C. Elemental analysis showed the following:

Calculated for CisHsCIFgN4O3:  C, 40.70; H, 2.05; N, 12.66.
Found: C,40.94; H, 1.88; N, 12.55.

EXAMPLE 10
2~Amino-3-nitro-5-(triﬂuoromethyl)-Z’-methy!-4’-bromocarbanilide was prepared by reacting 3-nitro-5-
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(trifluoromethyl}-o-phenylenediamine (2.2 grams; 0.01 mole} and 2-methyl-4-bromophenyl isocyanate (2.1
grams; 0.01 mole). The product melted at 230-231°C. Elemental analysis showed the following:
Calculated for CisHq1BrFaNsO3:  C,41.59; H, 2.79; N, 12.83.
5 Found: C,41.40; H,2.65; N, 12.71. 5
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2-Amino-3-nitro-5-(trifluoromethyl)-2’,6'-dibromo-4'-fluorocarbanilide was prepared by reacting 3-nitro-5-
{trifluoromethyl)-o-phenylenediamine (2.2 grams; 0.01 mole} and 2,6-dibromo-4-fluorophenyl isocyanate.
The product melted at 249-251°C. Elemental analysis showed the following:

Calculated for C14HgBraFsN4O3:  C, 32.59; H, 1.56; N, 10.86.
Found: C,32.64; H, 1.39; N, 10.76.

The preferred ratio of carbanilide to polyether in the anticoccidial compositions of the invention is from
40:1 to 1:20, more preferably from 10:1 to 1:10, for instance 2:1 to 1:2, by weight. Aithough the -
compositions of the invention are effective in controlling coccidiasis in all avian species, obviously from the
economic viewpoint, the present invention only has commercial significance in coccidiosis treatment in
poultry such as chickens or turkeys.

Since coccidiosis effects the intestinal tract, the compositions of the present invention are in a form
suitable for oral administration. The polyether antibiotics are generally of low solubility in water, even inthe
sodium or other salt form. Therefore, the present invention is practiced by administering the polyether/
carbanilide combination to the poultry in a feedstuff rather than in drinking water. Furthermore, itis the
practice of the industry to supply poultry with only one source of feed, constituting the entire food supply of
the poultry. Therefore, in a preferred practice of the presentinvention, the anticoccidial combinations are
supplied in a total feed, with concentrations adjusted accordingly. Those skilled in the art, however, will
recognize that concentrations are to be adjusted upward, should it be desired to supply poultry with muitiple
sources of food only one of which contains the combination of the present invention.

The active ingredients of the compositions of the invention can be employed in a wide range of
concentrations in the feed administered to poultry. In general, for those components which are known
anticoccidials, the maxima to be employed in accordance with the present invention are the same as the
maxima for anticoccidial treatment by the individual components. The lower limits in accordance with the
present invention are generally less than for control by the individual components, especially where the
components are being used to minimize side effects of either individual component. Generally,
compositions in accordance with the invention will not contain fess than 15 ppm nor more than 25% by
weight of active ingredients.

Representative amounts of selected polyether antibiotics in the final feed destined for consumption are as
follows:

from about 20 to about 120 ppm of monensin;
from about 25 to about 100 ppm of narasin;

from about 35 to about 125 ppm of lasalocid;
from about 25 to about 100 ppm of salinomycin;
from about 5 to about 15 ppm of A-204;

from about 25 to about 100 ppm of lonomycin;
from about 25 to about 100 ppm of X-2086;

from about 50 to about 200 ppm of nigericin; and
from about 10 to about 50 ppm of dianemyecin.

The carbanilide is generally employed in a concentration of from about 10 to about 250 ppm, preferably from
about 25 to about 100 ppm in the poultry feed. Amounts will be adjusted downward where more than one
polyether, or more than one carbanilide, is employed. Thus, compositions of the invention in the form of
feedstuffs for direct consumption by the avian species to be treated will normally contain from 15 to 450 ppm
of the active ingredients.

In a preferred embodiment of the present invention, compasitions comprise a polyether antibiotic and
nicarbazin or 4,4'-dinitrocarbanilide as the sole anticoccidial agents.

Compositions containing a combination of nicarbazin or 4,4'-dinitrocarbanilide and monensin, especially
with the monensin in the commercially available form consisting of factor A and a minor amount of factor B,
constitute a particularly preferred embodiment of the invention. A preferred feedstuff for direct feeding of
poultry contains from about 25 to about 75 ppm of monensin and from about 25 to about 80 ppm of
nicarbazin or from about 25 to about 100 ppm of 4,4'-dinitrocarbanilide.

Since the polyether antibiotics alone are active as anticoccidials, the compositions of the invention are
useful regardless of the exact concentration of the carbanilide. As noted above, certain of the carbanilides,
alone, exhibit anticoccidial activity. Therefore, preferred embodiments of the present invention are those
wherein the carbanilide is employed in a concentration that potentiates the anticoccidial activity of the
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polyether (where the carbanilide is, itself, lacking anticoccidial activity); orina concentration that is
synergistic with the anticoccidial activity of the polyether (where the carbanilide also exhibits anticoccidial
activity).

The Group A compounds include both compounds exhibiting no independent anticoccidial activity, at

5 typical rates, as well as compounds exhibiting independent anticoccidial activity. Each of the Group A

10

15

compounds has been found to potentiate or synergize, respectively, the activity of a representative polyether
antibiotic, monensin. The potentiating and synergizing effect of the Group A compounds is shown in Tables i
and IV, below. '

The Group B compounds are taughtin U.S, Patent No. 3,284,433 to exhibit anticoccidial activity. Therefore,
they are preferably employed in amounts which are synergistic as to the anticoccidial activity of the
polyethers.

The Group C compounds are taught in German Patent Specification No. 2,334,355 to exhibit anticoccidial
activity. They are likewise preferably employed in amounts which are synergistic as to the anticoccidial
activity of the polyethers. Data on the effects of the Group C compounds is shown in Tables }, U, and ili,
below. Simple range-finding experiments as to any of the carbanilides to be employed in the present
invention will enable those skilled in the artto determine the preferred potentiating or synergistic amounts
of the respective carbanilide.

Poultry feedstuffs of all types and formulae in the poultry industry may be used in administering the
combinations of the presentinvention. The following formulae are exemplary only.

Broiler Starter
ingredients Percent
Corn, Yellow, Ground 50.0

Soybean Oil Meal, Solvent

Extracted Dehulled (50%) 30.9
Animal Fat 6.5
Fish Meal with Solubles {60%) 5.0
Corn Distillers Dried Solubles 4.0
Dicalcium Phosphate, Feed Grade 1.8
Calcium Carbonate (Ground Limestone) 0.8
Vitamin Premix TK-01 (1.03)7/ 0.5
Salt {NaCl) 0.3
Trace Mineral Premix TK-01 (1.02)2/ 0.1
Methionine Hydroxy Analog 0.1

Total 100.0
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Broiler Grower
Ingredients Percent
Corn, Yellow, Ground | 57.7
Soybean Meal, Soivent,
Extracted, Dehulled {60%) 317
Animal Fat (Beef tallow) 6.0
Dicalcium Phosphaté, Feed Grade 27
Calcium Carbonate (Ground Limestone) 0.9
Vitamin Premix TK-01 {1.03)7/ 0.5
Salt (NaCl) 0.2
Methionine Hydroxy Analog 0.2
Trace Mineral Premix TK-01{1.02)2/ 0.1
Total 100.0
Chick Starter, Light Breeds
Ingredients Percent
Corn, Yellow, Ground 56.3
Soybean Meal, Solvent Extracted,
Dehulled {50%}) 17.9
Wheat Middlings 10.0
Corn Distillers Dried Solubles 5.0
Fish Meal with Solubles 5.0
Alfalfa Meal, Dehydrated {17%) 2.5
Dicalcium Phosphate, Feed Grade 1.3
Calcium Carbonate 0.9
Vitamin Premix’ 0.5
Sailt (NaCl) 0.3
Methionine Hydroxy Analog 0.2
Trace Mineral Premix? 0.1
Total 100.0
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Pullet Grower
Ingredients Percent
Corn, Yellow, Ground 735
: Soybean Meal, Solvent Extracted,
Dehulled (50%) 21.9
; Dicalcium Phosphate, Feed Grade 25
Calcium Carbonate 1.0
Vitamin Premix’ 0.5
Salt (NaCl} 0.3
Methionine Hydroxy Analog 0.2
Trace Mineral Premix? 0.1
Total 100.0
Pullet Develcper
Ingredients Percent
Corn, Yellow, Ground 67.5
Oats, Ground Whole 15.0
Soybean Meal, Solvent Extracted,
Dehulled (50%) , 13.4
Dicalcium Phosphate, Feed Grade 2.1
Calcium Carbonate 1.0
Vitamin Premix’ 0.5
Methionine Hydroxy Analog 0.3
Salt (NaCl) 0.2
Trace Mineral Premix? 0.1
§ Total  100.0

BNSDOCID: <GB__2044099A | >
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Turkey Starter
ingredients

Soybean Meal, Solvent Extracted,
Dehulied

Corn, Yellow, Ground

Fish Meal with Solubles

Beef Tallow

Corn Distillers Dried Solubles
Alfalfa Meal, Dehydrated (17%])
Dicalcium Phosphate, Feed Grade
Calcium Carbonate

Vitamin Premix’

Salt (NaCl)

Trace Mineral Premix?

Methionine Hydroxy Analog

Turkey Finisher
Ingredients
Corn, Yellow, Ground

Soybean Meal, Solvent Extracted,
Dehulled (50%)

Corn Distillers Dried Solubles
Alfalfa Meal, Dehydrated {17%)
Animal Fat

Fish Meal with Solubles
Dicalcium Phosphate, Feed Grade
Caicium Carbonate

Vitamin Premix’

Sait (NaCl)

Methionine Hydroxy Analog

Trace Mineral Premix?

BNSDOCID: <GB__2044099A__|_>

Percent

40.7
39.7
5.0
5.0
2.5
2.5
25
1.2
0.5
0.2
0.1

0.1

Total 100.0

Percent

71.2

9.9
5.0
5.0
3.0
2.5
1.7
0.5
0.5
0.4
0.2
0.1

Total 100.0

k.
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"\fitamin premix provides 3000 IU of vitamin A, 800 ICU of vitamin D, 40 mg. of vitamin E, 0.7 mg. of vitamin
K, 1000 mg. of choline, 70 mg. of niacin, 4 mg. of pantothenic acid, 4 mg. of riboflavin, 0.10 mg. of vitamin
B12, 0.10 mag. of biotin and 125 mg. of ethoxyquin per kg. of complete feed.

5 2Trace mineral premix provides 75 mg. of manganese, 50 mg. of zinc, 25 mg. of iron and 1 mg. of iodine per
. kg. of complete feed.

The foregoing compositions are typical of feedstuffs actually administered to poultry. Premixes are
: commonly used in the poultry industry, and the compositions of the present invention can also take this
10 form. Such premixes typically comprise the polyether antibiotic, the selected carbanilide, and a solid
substance capable of being ingested by the poultry, such as corn meal, rice hulls, crushed limestone,
soybean meal, soya grits, distillers’ dried grains, citrus meal, wheat middlings, clays and the like. Such a
premix is mixed or blended with other substances to constitute either an intermediate premix or the finished
feed.
15 A representative premix in accordance with the present invention is as follows:

monensin: 45 grams activity
a selected carbanilide in accordance with the present invention: 45 grams
rice hulls g.s. ad 454 grams
20
This formulation is mixed thoroughly and can be added to one ton offinished feed to provide a composition
in accordance with the invention in the form of a feed suitable for consumption by poultry. Premixes in
accordance with the invention will normally contain from 1to 25% by weight of active ingredients.
The present invention was evaluated in chickens as follows: one-week-ald broiler chicks were fed a
25 medicated or control ration, typically for one day, prior to infection {(by gavage) with oocysts of a
coccidiosis-causing organism, generally 750,000 oocysts of Eimeria acervulina and 75,000 oocysts of Eimeria
tenella. The chicks were maintained on their respective rations for an additional period of time, typically six
days. There were five chicks in a group and generally two replicates per treatment. Anticoccidial efficacy was
determined by lesion scores. To determine lesion scores, the birds were sacrificed and the severity of lesions
30 scored on a 0-4 scale, with lesion-free birds scored as 0, extremely severe infections scored as 4, and
intermediate degrees of infection scored as 1, 2 or 3. The scores of all birds which received a given treatment
were averaged.
Most of the compounds were tested in a preliminary test “A": in this test, monensin was tested alone at 50
ppm and the carbanilide compound was tested in combination with monensin, each at 50 ppm.Ina
35 secondary test “B”, monensin and the carbanilide compound were each tested alone, at 50 ppm, and the two
were tested in combination, each at 50 ppm. Additional tests at more varied concentrations were also
conducted with certain of the compounds.
The results are reported in the following tabies. The concentration of monensin and the carbanilides is
expressed as the parts per million {(ppm) of the total feed provided to the chicks.
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Compound
Number
A 3

A.10.

BNSDOCID: <GB___2044099A__1_>

TABLE |

Eimeria acervulina

monensin
1]
2.8
3.0
3.0
2.8
3.0
3.0
24
3.0
3.0
2.8
3.0
2.9
25
3.0
3.0
3.0
3.3
2.6
3.0
3.3
2.8
2.7
33
2.4
3.6

33
2.6

50
1.6
0.7

1.2
1.2

1.6
0

1.2
0.9

1.2
0.3

1.2
1.1

1.6
1.6

1.2
0.8

1.6
0.8

1.2
1.4

1.2
04

1.3
0.8

1.2
0.7

1.3
0.8

1.7
0.5

1.3
0.8

1.2
0.6

1.3
1.4

Lesion Scores

Eimeria tenella
monensin

0

20
2.0
25
2.‘0
2.0
24
25
2.0
2.2
2.0
20
25
24
2.0
1.8
21
3.0
3.0
2.1
3.0
29
3.0
3.0
2.7
3.0

3.0
28

50
1.9
0.9

1.2
0.6

1.4
0.4

23
0.4

1.2
0.6

0.9
0.2

2.2
1.0

0.8
0.8

2.2
1.7

1.2
0.8
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Compound
Number

A2

A3,

A.14,

A.15.

A.16.

A7,

A.18.

A.18.

BNSDOCID: <GB___2044099A__1_>

TABLE | (cont'd)

Eimeria acervulina

monensin
0

2.8

3.3

2.5

3.0

3.3

29

3.0

3.3

2.6

2.7

3.3

2.3

3.2

3.3

2.6

3.0

3.3

28

2.8

2.6

24

2.8

26

2.7

2.8

2.6
2.7

1.4
0.9

1.0
0.6

1.0
0.6

1.4
0.4

Lesion Scores

Eimeria tenelia
monensin

0

23
3.0
2.9
2.9
3.0
3.0
2.1
3.0
3.0
3.0
3.0
3.0
24
3.0
2.6
2.6
3.0
2.8
2.6
25
2.6
2.6
2.5
2.0
2.6

2.5
2.4

50

1.0
0.6

2.2
0.8

0.9
0.5

2.2
1.2

0.9
0.6

2.2
1.0

2.2
03

1.9
1.0

0.8
0.9

1.5
1.3

0.8
0.3

1.5
0.7

0.8
0.4

1.5
0.7
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Compound
Number

A.20.

A21.

A.22,

A.23.

A.24,

A.25,

A.26.

A.27.

A.28.

BNSDCCID: <GB___2044099A__|_>

TABLE | (cont'd)

Eimeria acervulina

monensin
0
2.8
2.6
24
2.5
2.6
2.3
3.2
2.6
2.7
2.6
2.6
2.8
2.5
2.6
2.8
2.7
2.6
28
2.6
2.6
2.8
2.6
2.6
2.8
2.6

2.6
2.7

50
14
0.5

1.0
04

0.9
1.3

1.0
1.0

23
1.3

1.0
1.3

0.6
0.5

1.0
0.6

09
0.9

1.0
0.8

0.6
1.1

1.0
0.9

0.6
0.7

1.0
13

0.6
0.3

1.2
0.9

0.6
04

1.2
0.8

Lesion Scores

Eimeria tenella
monensin

0

2.6
25
14
2.4
25
2.2
3.0
25
2.2
27
2.5
2.0
24
25
2.2
2.7
25
1.8
2.7
25
2.3
27
26
26
27

2.6
2.2

50

0.8

1.5

0.1

1.7
1.0

1.5
0.7

0.9
0.6

1.5
04

1.7
0.6

15
0.9
0.3

15
0.6

0.9
0.4

1.5
0.8

0.9
0.7

1.5
1.2

0.9
0.9

1.5
0.7
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TABLE i {(cont'd)
Lesion Scores
Eimeria acervulina Eimeria tenella
- monensin monensin
Compound
Number 0 50 0 50
A.29. 0 2.6 0.6 2.7 0.9
50 0.8 04
0 26 1.2 2.6 15
50 1.7 1.4 1.2 0.6
A.30. 0 2.5 0.9 2.4 1.7
50 0.8 0.4
0 2.6 1.2 2.6 15
50 2.9 0.2 2.0 0.2
A31. 0 2.7 1.6 2.5 1.6
50 0.3 0.7
0 2.6 1.2 2.6 15
50 2.8 0.8 2.7 1.2
0 24 1.2 2.2 1.8
50 2.7 0.9 3.0 1.6
A.32. 0 2.7 1.6 2.5 1.6
50 04 0.6
o] 2.6 1.2 2.6 1.6
50 2.8 0.7 2.1 0.9
0 2.4 1.2 2.2 1.8
50 2.5 1.0 2.9 1.0
A.33. 0 2.8 1.2 2.7 1.6
50 2.8 0.5 2.6 1.0
A.34. 0 2.8 1.2 2.7 1.6
50 29 0.3 2.2 0.3
. A.35. 0 2.8 1.2 2.7 1.6
50 2.8 0.2 3.0 0.9
A.36. 0 2.8 1.2 2.7 1.6
50 2.2 0 2.6 0.1
A.37. 0 2.8 1.2 2.7 1.6
50 2.0 0.4 2.9 1.2
A.38. 0 2.8 1.2 2.7 1.6
50 2.6 0.4 2.9 1.3
A.39. 0 3.6 1.6 2.8 1.2
50 1.4 0.5
0 3.6 2.0 23 1.3
50 3.1 0.5 3.0 0.8

BNSDOCID: <GB___204409%A__|_>
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Compound
Number

A.40,

A.41.

Ad2.

A.43.

A.44.

A.45,

A.46.

Ad7.

A.48.

BNSDCCID: <GB___2044099A__|_>

TABLE I (cont'd)

Eimeria acervulina

monensin

0

3.6

3.6

2.6
3.6

3.6

27

3.6

3.2

2.7

3.2

3.1

3.6

3.2

29

3.0

3.2

2.7

3.0

3.2

29

2.8

3.2

2.7

2.8

3.2
3.3

50
1.6
1.3

20
0.8

1.6
1.3

Lesion Scores

Eimeria tenella
monensin

0

2.8
2.9
2.6
2.8
2.9
2.2
2.6
2.9
2.1
2.6
1.9
2.3

2.8

1.9
2.1

2.8
1.8
2.1
3.0
1.9
24
3.0

1.9
2.3

50

1.3
0.8

1.2
0.2

1.3
04

1.6
0.7

0.8
04

1.2
04

0.8
0.6

0.5
0.3

0.8
0.2

0.2
0.2

0.8
0.2

1.2
0.7

0.8
0.5

1.2
0.7

0.8
0.4

w
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Compound
Number

A.49,

A.50.

Ab1.

A.b2,

A.B3.

A.B4.

A.5b5.

A.56.

A57.

AB8.

A.BS.

BNSDOCID: <GB___2044083A__|_>

TABLE | {cont'd)

Eimeria acervulina

monensin

0

3.0

3.2

3.1

2.8
3.0

2.8
1.3

2.8
2.8

2.7
24
2.8
3.1
24
2.6

24
29

24
28

2.7

2.4

30

2.7

24

2.7

2.9

2.4
2.9

50

0.7
0.6

1.6
0.8

1.2
0.8

2.0
1.7

1.2
0.7

1.2
0.8

1.2
1.2

1.6
0.9

1.2
0.7

0.9
0.5

Lesion Scores

Eimeria tenella
monensin

0

28

1.8

2.8

1.7
2.0

1.7
1.1

1.7
2.1

2.5
2.2
2.6
24
2.2
2.9

2.2
2.5

2.2
2.8

2.5

2.2

2.8

2.5

2.2

2.7

2.2

2.2
29

50

0.2
0.4

0.8
0.2

0.5
0.2

1.6
0.9

1.8
14

0.6
0.6

1.8
0.4

1.8
0.1

1.8
0.2

1.6
0.9

1.8
0.9

1.6
0.7

1.8
0.8



22 GB 2044099 A

22

Compound
Number

A.80.

A61.

A.B2,

A.B3.

A.64.

BNSDOCID: <GB___2044099A_ | >

TABLE | (cont'd)

Eimeria acervulina

monensin

0

2.7
2.7
2.9
3.0
2.0
2.0

2.0
0.4

2.0
2.6

2.0
0.7

50

1.6

0.6

1.2
0.8

1.5
0.8

0.2
0.7

0.2
0

0.2
0.1

0.2
0

Lesion Scores

Eimeria tenella
monensin

0

25

2.1

2.7

2.8

238

3.1

28
24

2.8
2.8

2.8
24

1.9
1.7

1.3
2.2

1.3
0.6

1.3
0.8



23 GB 2044099 A 23
TABLE 1l
Lesion Scores
Compound Eimeria acervulina Eimeria tenella
) No. monensin monensin
C.1. 0 50 100 0 50 100
0 3.1 1.3 0.2 2.0 0.5 0
50 2.8 08 20 03
100 2.1 2.1
0 20 40 80 160 0 20 40 80 160
0 29 2.6 1.2 04 0 26 29 22 06 0.2
40 3.0 2.3 2.7 2.5
80 2.7 0.2 2.6 0.5
160 24 1.9
C.5. 0 20 40 80 160 0 20 40 80 160
0 29 2.6 1.2 0.4 C 2.6 2.9 2.2 0.6 0.2
40 3.0 1.0 1.4 1.7
80 24 0.3 2.9 1.3
160 3.0 2.7
C.6. 0 50 100 0 50 100
0 3.1 1.3 0.2 2.0 0.5 0
50 3.3 1.3 2.0 0.8
100 2.7 2.4 )
0 20 40 50 80 160 0 20 40 50 80 160
0 29 2.6 1.2 0.4 o] 2.6 29 2.2 0.6 0.2
100 1.8 1.6
200 1.7 2.0
cs8. 0 50 100 0 50 100
0 3.1 1.3 0.2 2.0 0.5 0
50 0.7 0.1 :
100
C.11. 0 50 100 0 50 100
0 31 1.3 0.2 2.0 0.5 0
B0 26 0.2 1.9 0
100 0.2 0.2
C.13. 0 50 100 0 50 100
0 3.1 1.3 0.2 2.0 0.5 0
. 50 0 0 0.1 0
100 0 0.2
0 20 40 80 160 0 20 40 80 160
0 29 2.6 1.2 0.4 0 2.6 2.9 2.2 0.6 0.2
10 2.6 1.8 3.0 1.4
20 24 0.7 2.8 0.7
40 0.8 1.6
C.b8. 0 50 100 0 50 100
0 31 1.3 0.2 2.0 0.5 0
50 26 0.1 1.5 0
100 2.8 0.5
0 20 40 80 160 0 20 40 80 160
0 29 26 1.2 04 0 2.6 29 22 06 0.2
40 0.7 0.8
80 29 2.2

BNSDOCID: <GB___2044099A__|_>
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Compound
Number

C.62.

C.65.

C.76.

C.86.

Compound
No.

C.1.

C.5.

C.58.

C.76.

*Infected with 1,000,000 cocysts of Eimeria acervulina and 250,000 oocysts of Eimeria tenefla.

BNSDOCID: <GB____2044099A__|_>

TABLE Ii (cont...)

Lesion Scores

Eimeria acervuline

Eimeria tenella

monensin monensin

0 50 100 0 50 100
0 31 1.3 0.2 20 05 0
50 29 1.3 1.1 0.4
100 2.9 1.9

0 50 100 0 50 100
0 34 1.3 0.2 2.0 0.5 0
50 3.2 0.3 1.3 0
100 2.8 . 0.9

0 50 100 0 50 100
0 31 1.3 0.2 2.0 0.5 0
50 3.0 0.8 1.9 0.2
100 3.0 1.5

0 20 40 80 160 0 20 40 80 160
0 2.9 2.6 1.2 0.4 (¢} 2.6 29 2.2 0.6 0.2
40 21 1.5 2.6 2.4
80 1.9 0.2 3.4 0.9
160 2.4 2.7

0 50 100 0 50 100
0 31 1.3 0.2 2.0 0.5 0
50 29 0.6 1.7 0.2
100 3.1 1.6

TABLE I
Lesion Scores

Eimeria acervulina® Eimeria tenella*
monensin monensin

0 20 40 80 120 160 0 20 40 80 120 160
0 29 2.8 1.7 0.2 0 0 2.9 2.7 1.3 0.3 0.1 0
40 3.1 1.0 0.1 24 1.3 0.6
80 27 1.1 0.1 2.0 1.5 0.1
120 29 2.9
240 2.8 2.6
0 20 40 80 0 20 40 80 120 160
¢ 29 2.8 1.7 0.2 2.9 2.7 1.3 0.3 0.1 0
20 2.8 2.8 1.0 3.0 2.0 0.8
40 2.6 2.2 1.1 0.3 3.1 1.9 1.4 0.2
80 29 2.6

0 20 40 80 120 160 0 20 40 80 120 160
0 29 2.8 1.7 0.2 0 0 2.9 2.7 1.3 03 0.1 0
a0 28 0.2 2.8 0

0 20 40 80 120 160 0 20 40 80 120 160
0 28 2.8 1.7 0.2 0] 1] 2.9 2.7 1.3 0.3 0.1 0
a0 1.5 0.2 1.9 0.2
80 0.8 0.3 1.0 0.2
160 3.0 2.7
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TABLE IV
Lesion Scores
5 Eimeria acervulina* Eimeria tenella* 5
. Eimeria maxima*
Compound {intestinal) {Cecal)
Number Monensin Monensin
10 0 25 50 100 0 25 50 100 10
Al 0 4.9 2.8 3 0 3.3 3.3 9 0
25 3.7 3 .07 3.2 .67 13
50 2.1 0 0 2.7 -0 .07
100 1.3 .6
15 15
0 25 50 100 0 25 50 100
A.2. 0 5.93 3.7 2.1 0 2.83 3.1 1.2 47
25 172 33 A3 1.78 4 0
50 45 0 0 b5 2 0
20 100 0 0 20
*Infected with 500,000 oocysts of Eimeria acervulina, 60,000 oocysts of Fimeria maxima, and 40,000 oocysts
of Eimeria tenella. Test conducted with three replicates. .
25 25

Demonstration of the synergistic effect possessed by the preferred carbanilides of the invention, i.e.
nicarbazin or 4,4'-dinitrocarbanilide alone, in combination with the polyether was obtained as follows:
one-week-old broiler chicks were alloted to five-bird cages and were fed a medicated or control ration,
typically for one day, prior to infection with oocysts of a coccidiosis-causing organism. The chicks were

30 maintained on their respective rations fora period of time, typically seven days. Generally, there were from 30
three to six replicates per treatment. Anticoccidial efficacy was typically determined by the lesion scores, but
other measures of efficacy were employed in many of the tests. in determining lesion scores, the birds were
sacrificed and the severity of lesions scored on a 0-4 scale, with lesion-free birds scored as 0, extremely
severe infections scored as 4, and intermediate degrees of infection scored as 1, 2, or 3. The scores of all

35 birds which received a given treatment were averag ed.

35

In those evaluations where data is reported with superscript letters, data not followed by a common letter
are significantly different (P<.05).

The results of evaluations follows.

Test 1: Eimeria acervulina {strain F$-254), inoculated with 200,000 oocysts.

Lesion Scores

nicarbazin

Test 2: Eimeria tenella (FS-226), inoculated with 100,000 oocysts.

Lesion Scores

nicarbazin

BNSDQCID: <GB___2044099A_ |_>

ppm

0
125

ppm

125

0

3.16°
1.60°

3.16°
1.24°

monensin
100

1.58°
Oa

monensin
100

1.09°
0.182
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Test 3: Eimeria acervulina {strain FS-254), inoculated with 40,000 ococysts
Lesion Scores
5 ] monensin 5
ppm 0 60 100
0 3.36° 0.95° 0.80°
nicarbazin 60 1.05% 0? o°
10 100 0.50° 10
Test 4: Eimeria acervulina (strain FS-254), inoculated with 200,000 oocysts.
15 Lesion Scores 15
monensin
ppm 0 100
20 0 3.45° 1.70° 20
nicarbazin 75 2.95° 0®
Test 5: Eimeria tenella {strain FS-257), inoculated with 100,000 oocysts
25 25
Lesion Scores
monensin
ppm 0 100
30 . 30
0 3.46° 1.40°
nicarbazin - 125 1.20° 0.15°
35 Test6: Fimeria acervulina (strain FS-254), inoculated with 1,000,000 oocysts 35
Lesion Scores
monensin
40 ppm . 0 60 100 40
0 3.45¢ 1.85° 1.15°
nicarbazin 60 2,959 0.50° 0.11°
100 3.00¢
45 45
Test 7: Combination of Eimeria acervulina and Eimeria maxima {culture F$-266), 500,000 oocysts.
Lesion Scores*
50 50
monensin
ppm 0 40 80 120
0 5.2¢ 1.8° 0.5° 0.1°
55 nicarbazin 40 1.8° 0.4° 0.4° 55

80 1.1% 0.3%

*| esion scores were determined at three locations, anterior, mid-, and posterior portions of the small

intestine, scored on 0-4 in each section and expressed as the total.

BNSDOCID: <GB__2044099A__|_>



27 GB 2044099 A 27

Test 8: Combination of Eimeria acervulina (strain FS-254), 260,000 oocysts, and Eimeria tenella (strain
FS-257), 50,000 oacysts. One group of birds was sacrificed at 5 days; the other group was used to evaluate
oocyst production and then sacrificed at 7 days.

5 Intestinal lesion scores at 5-days (Eimeria acervulina) 5
- . monensin
ppm 0 20 40 60 80 100
10 0 3.70f 1.500% 1,134 1.,50% 10
nicarbazin 20 1.63% 1,200 1.40%¢  0.40°
40 1.00%° 0.70%° 0.60%°
60 1.83° 71,1004 0.70%° 0.40°
80 1.60%%  0.80%
15 100 1.50°¢% 15

Cecal lesion scores at 7-days (Eimeria tenefla)

20 monensin 20
ppm 0 20 40 60 80 100
0 3.05 2.90f 2.00° 1.21¢d
nicarbazin 20 2.86f 1.909% 1.20%¢ 0.552¢
25 40 1.15° 0.92°° 0.75%° 02 25
60 2.05° 1.00%¢ 0.65¢ 0.30% ‘
80 0.75%¢  0.65°°¢  0.10°
100 0.662¢
30 30
Average oocyst passage/Bird(x 1 0°)*
monensin
ppm 0 20 40 60 80 100
35 35
0 64.8 40.9 53.3 1.1
nicarbazin 20 64.6 55.6 7.5 2.0
40 17.1 22.9 8.7 0.7
60 66.8 7.3 4.4 0.9
40 80 42.9 1.4 4.7 40

100 18.7

*for a 48-hour period, beginning on the 5th day following inoculation and continuing through to sacrifice.

45 45
Test O: Eimeria acervulina (strain FS-273) inoculated with 1,150,000 oocysts.

Lesion Scores

50 narasin 50
ppm 0 25 50 100
0 3.6 3.3f 2.4° 1.64
nicarbazin 25 3.6 3.2f 0.6°
55 50 3.6' 1.1° 0.1? 55
100 1.8¢

BNSDOCID: <GB___2044089A__|_>
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Average survivor weight gain in grams

nicarbazin

10

Average feed/gain

15

nicarbazin
20

narasin

ppm 0 25 50
0 126.7° 159.6° 193.39%
25 142.7° 188.34 212.9%
50 159.1° 203.7¢f 216.8%

100 188.3¢

{noninfected, nonmedicated controls = 213 grams)

25 Comprehensive anticoccidial indices*

30
nicarbazin

35

narasin
ppm 0 25 50
0 2.239 1.96%° 1.62°
25 2.04° 1.642 1.49°
50 1.8¢P 1.50° 1.50°
100 1.612
{(noninfected nonmedicated controls = 1.49°)
: narasin
ppm 0 25 50
0 1.38(0) 1.68(22} 2.09(52)
25 1.49(8) 1.91(39} 2.52(84)
50 1.62(17) 2.39(75) 2.66(94)

100 2.16(57}

{noninfected, nonmedicated controls = 2.74 (100} )

*index = [growth and survival ratio] - [average lesion score/X].
Where: X = 4/[.25 x ave. growth and survival ratio of noninfected nonmedicated controls]. Growth
and survival ratio = [pen weight at termination/pen weight at initiation], adjusted for mortality due
40 to causes other than coccidiosis. Average of five replicates per treatment. The numberin 40
parentheses is the percent of optimum anticoccidial activity = [index of infected medicated group -
index of infected controls)/{index of noninfected nonmedicated group - index of infected controis]

% 100.

BNSDOCID: <GB___2044099A_|_>

100
5
183.4¢
10
15
100
1.60°
20
25
100
2.17{58) 30
35
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Test 10: Eimeria acervulina (strain FS-254), inoculated with 250,000 oocysts.

Lesion Scores

5 monensin
ppm 0 50
0 2.38° 1.36%
nicarbazin 60 1.804¢ 0.443°
10 120 1.00°¢

Average oocyst passagelBird {x 10°/*

15 monensin
ppm 0 50
0 37.4 - 148
nicarbazin 60 . 44.5 0.7
20 120 44,5

*for a 24-hour period, beginning on the 5th day following inoculation and continuing through to sacrifice on

the 6th day.

25 Test 11: Eimeria tenelfa (strain FS-286), inoculated with 125,000 oocysts.

Percent mortality attributable to coccidiosis

monensin
30 0 25 50
0 32¢ 24% ga°
nicarbazin 25 160¢ 0? 0?
50 4% 0° 0°

35 100 0®
noninfected nonmedicated controls = 0°

Average survivor weight gain in grams

40
monensin
0] 25 50
0 153.42 165.8%P 198.7%¢
45 nicarbazin 25 185.6%¢ 242.5° 227.9°
50 224,28 246.4°° 244 4%
, 100 237.8°%
noninfected nonmedicated controls = 258.2¢
50
Average feed/gain
monensin
0 25 50
55
0 * 1.64% 1.68¢
nicarbazin 25 1.794 1.41° 1.442
50 1.5025¢ 1.43° 1.422
100 1.44%0
60

noninfected nonmedicated controls = 1.48%°
*no data because of mortality which occurred in all replicates

BNSDOCID: <GB___2044099A__|_>

100

0.73%¢

017

100

16.0
2.1

100

oa

100

220.3%¢

100

1.53b¢

10

15

20

25

30

35

40

45

50

55

60
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Average cecal lesion score per bird
monensin
0 25 50 100
5 5
0 3.9° 3.8% 3.3¢ 0.8%
nicarbazin 25 3.gde 2.1° 0.8%°
50 3.3 0.4° 0.3°
. 100 1.3b
10 10
Comprehensive anticoccidial indices*®
monensin
15 0 25 50 100 15
0 0.80(0) 1.08(13) 1.75(43) 2.56(80}
nicarbazin 25 1.34(24) 2.54(79) 2.69(85)
50 2.07(58) 2.88(94) 2.93(96)
20 100 2.70(86) 20
noninfected nonmedicated controls = 3.01 (100)
*for method of calculation, see Test 9, above.
25 Test12: Eimeria tenelia (strain FS-226-A-204R, a strain propagated in the presence of 15 ppm A-204 for 13 25
generations prior to use in this experiment), inoculated with 130,000 oocysts.
Mortality attributable to coccidiosis
30 narasin 30
0 25 50
0 13.3° 6.7 6.7°
nicarbazin 25 0@ 0? 0®
35 50 0® 0* 0? 35
noninfected nonmedicated controls = 0?
Average survivor weight gain in grams
40 40
narasin
0 25 50
0 172.2° 243.4° 239.1¢
45 nicarbazin 25 198.4° 238.1° 234.1° 45
50 231.7¢ 238.7° 244.9°
noninfected nonmedicated controls = 239.7¢
50 Average feed/gain 50
narasin
0 25 50
55 ] 1.88° 1512 1.48° 55
nicarbazin 25 1.75° 1.57° 1.512
50 1.67° 1.56° 1.492

BNSDOCID: <GB____2044099A__|_>
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Average cecal lesion score per bird

narasin
0 25 50
5 5
0 3.8¢ 2.7° 1.5°
nicarbazin 25 3.5¢ ' 0.6° ¥ 0.2
50 : 25 0.3% 0®
10 : 10
Comprehensive anticoccidial indices* : -
narasin
(¢] 25 50
15 15
0 1.36{0) 2.24(55) 2.40(65)
nicarbazin 25 1.92(35) 2.85(93) 2.80(90)
50 2.43(67) 2.86(94) 2.92(98)
20 noninfected nonmedicated controis = 2.96 (100) 20

*for method of calculation, see Test 9, above.

Test 13: Eimeria acervulina (strain FS-254), inoculated with 1,000,000 oocysts.

26 Average survivor weight gain in grams 25
narasin
¢ 25 50
30 ) 0 147.3% 186.7° 199.0%¢ 30
nicarbazin 25 157.3% 196.9%¢ 205.5%
50 162.6° 215.9° 200.7¢

noninfected nonmedicated controls = 217.1°

35 35
Average feedigain
narasin
0 25 50
40 40
0 2.09° 1.82° 1.62°
nicarbazin 25 1.81° 1.57° 1.512
50 1.96°° 1.54° 1.53°
45 noninfected nonmedicated controls = 1.59° 45

Average intestinal lesion score per bird

narasin
50 0 25 50 50
0 3.4¢ 2.6° 2.1°
nicarbazin 25 3.6¢ 1.4° 0.3%
50 3.3 0.6° 0.12
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Comprehensive anticoccidial indices*
narasin
0 25 50
5 5
0 1.58(0) 2.02(38) 2.23(57}
nicarbazin 25 1.61(3) 2.36(68) 2.62(91)
50 1.76(16) 2,59(88) 2.60(89)
10 noninfected nonmedicated controls = 2.73 (100) 10
*for method of calculation, see Test 9, above. .
Test 14: Eimeria acervulina (strain FS-273), inoculated with 780,000 oocysts.
15 Average survivor weight gain in grams 15
salinomycin
0 25 50
20 0 156.3% 170.2%° 199.7%4 20
nicarbazin 25 164.5%° 210.19¢ 204,39
50 180.0% 209.79% 209.6%
noninfected nonmedfcated controls = 226.8°
25 25
Average feed/gain
salinomycin
0 25 50
30 30
0 1.804 1,72bed 1.632bed
nicarbazin 25 1.78% 1.5630¢d 1.60%°
50 1.683bcd 1.532b¢ 1.432
35 noninfected nonmedicated controls = 1.42% 35
Average intestinal lesion score per bird
salinomycin
40 0 25 50 40
0 3.9¢ 3.7¢ 2.9b¢
nicarbazin 25 3.94 2.1P 0.22
50 3.7¢ 0.12 0?
45 45
Comprehensive anticoccidial indices*
salinomycin
50 0 25 50 50
0 1.54(0} 1.70(15) 2.04(45)
nicarbazin 25 1.80(6) 2.23(61) 2.54{(89)
50 1.77(21) 2.57(91) 2.60(94)
55 55
noninfected nonmedicated controls = 2.67 (100}
*for method of calculation, see Test 9, above.
60
65
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Test 15: Eimeria acervulina (strain FS-273), inoculated with 780,000 oocysts.
Average survivor weight gain in grams
5 lonomyecin 5
0 25 50
0 145.7° 162.430¢ 179.5°d
nicarbazin 25 154.0%° 184.3¢% 198.6°f
10 50 171.8%° 195.9% 212.7° 10
noninfected nonmedicated controls = 210.9'
Average feed/gain
15 15
lonomycin
0 25 50
0 1.89¢ 1.68"° 1.57%F
20 nicarbazin 25 1.80% 1.55%b 1.49° 20
50 1.68"° 1.46° 1.46°
noninfected nonmedicated controls = 1.43°
o5 Average intestinal lesion score per bird 25
lonomyecin
0 25 50
30 0 3.34 3.1¢ 1.9° 30
nicarbazin 25 2.8¢ 2.1° 0.7°
50 2.3° 0.5° 0?
noninfected nonmedicated controls = 0
35 35
Comprehensive anticoccidial indices™
lonomycin
0 25 50
40 40
0 1.61(0) 1.77(16) 2.12(48)
nicarbazin 25 1.76(15} 2.14(50) 2.48(83)
50 1.97(35) 2.49(83) 2.62(96)
45 noninfected nonmedicated controls = 2.66(100) 45
*for method of calculation, see Test 9, above.
’ Test 16: Eimeria tenella {strain FS-226-A204R), inoculated with 130,000 oocysts.
50 Mortality attributable to coccidiosis 50
A-204
0 5 10
55 0 13.3° 6.7° 0° 55
nicarbazin 50 0® 0° 0?
100 0° 02 0?

noninfected nonmedicated controls = 0?
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Average survivor weight gain in grams
A-204
0] 5 10
5 5
0 200.9%° 190.22 225.7%
nicarhazin 50 235.5° 243.4° 241.6°
100 232.8° 227.2%¢ 236.2°
10 noninfected nonmedicated controls = 266.3° 10
Average feed gain
A-204
15 0 5 10 15
0 1.75° 1.74% 1.633%¢
nicarbazin 50 1.50° - 1498 1.48°
100 1.54%° : 1.67°%¢ 1.51°
20 20
noninfected nonmedicated controls = 1.48°
Average cecal lesion score per bird
25 A-204 25
0 5 10
0 3.8° 3.1° 2.3¢
nicarbazin 50 1.9¢ 0.5 0°
30 100 0.8° 0.12 0° 30
Comprehensive anticoccidial indices™
35 A-204 35
0 5 10
0 1.42(0) 1.71(20) 2.25(57)
nicarbazin 50 2.42(70} 2.70(90} 2.79(96)
40 100 2.53(78) 2.65(86) 2.72(91) 40
noninfected nonmedicated controls = 2.85 {100}
*for method of calculation, see Test 9, above.
45 The following test was conducted in two-week-old straight run tu rkeys. 45

Test 17; Eimeria meleagrimitis (strain FS-230-MR, pass #7) Mortality attributable to coccidiosis*

50

nicarbazin

85

60
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monensin
0 40 60 80 100
0 6.2 6.2 0 0

40 0 0

60 6.2 0 0

80 6.2
100 0
120 0

noninfected nonmedicated controls =0
*There were no significant differences among treatments P<.05.

120

50

55

60
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Average survivor weight gain in grams
: monensin
0 40 60 80 100 120
5
0 100.7%° 118.8%¢4 124.8%° 134.1% 140.3% °
nicarbazin 40 136.8%¢ 164.6°
60 98.8°° 160.4°f 169.3
80 95.7°
10 100 99.2%° 10
120 112.4%¢
noninfected nonmedicated controls = 221.6°
15 Average feed/gain 15
monensin
0 40 60 80 100 120
20 0 2.420" 2.17°% 216 2.07% 2.00% 20
nicarbazin 40 2.04%% 1.80%¢
60 2.63" 1.90% 1.77°
80 2.55°"
100 2.53%"
25 120 2.29%% 25
noninfected nonmedicated controis = 1.77°
Growth and survival ratios*
30 30
monensin
0 40 60 80 100 . 120
0 1.35(0) 1.42(11) 1.563(30) 1.59(39) 1.61(44)
35 nicarbazin 40 1.59{(40) 1.71{59) 35
60 1.34{0) 1.64(48) 1.71(60)
80 1.33(0)
100 1.42(12)
120 1.48(22)
40 40
noninfected nonmedicated controls = 1.95 (100}
*Growth and survival ratio (GSR) = pen weight at termination/pen weight at initiation,
adjusted for mortality due to causes other than coccidiosis.
45 45
Data expressed as the average of four replicatesftreatment.
’ Numbers in parantheses are the % of optimum anticoccidial activity = [GSR of infected
medicated group - GSR of infected controlsl/IGSR of noninfected nonmedicated group -
50 GSR of infected controls] x 100. 50
The following additional tests were conducted in chickens, as described above.
Test 18: Eimeria acervulina (strain FS-254), inoculated with 1,000,000 oocysts.
55 Lesion scores 55
lasalocid
ppm 0 25 50 100
60 0 2_7ef 2'4cdef 2.7def 1 '6bc 60
nicarbazin 25 2.8 2.30cde! 1.0%°
50 2.0bede 17> 0.2
100 2.0°%°
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36

Average oocyst passage/Bird (X 10°)*

ppm 0
5
0 §12b
nicarbazin 25 1520
50 g3eb
100 4430
10

lasalocid
25

gzab
1 oab
1 5ab

50

gsab
1 zab
sa

*for a 24-hour period, 120-144 hours post inoculation.

Test 19: Eimeria tenella (strain FS-257), inoculated with 200,000 cocysts.

15 Lesion scores

ppm 0
20 0 4.0°
nicarbazin 25 3.9¢
50 3.6°
100 2.0%

25
Average oocyst passage/Bird (x 10°/*

ppm 0
30
(] 2530
nicarbazin 25 31°
50 52
100 0@
35 :

lasalocid
25

4.0°
3.4°
1.9%b

lasalocid
25

51°
13ab
Oa

50

3.9°
2.5°
1.6°

50

49°
<1?
oa

*for a 24-hour period, 144-168 hours postinoculation

Test 20: Combination of Eimeria acervulina {strain FS-254), 300,000 oocysts, and Eimeria tenella (strain

FS-287), 88,000 oocysts.

40
Lesion Scores
Intestinal
(Eimeria acervulina)/
45
ppm O 25
0 2.1%9/3.99 1.9%9/3.99

50 4.,4'-dinitro-
carbanilide 50
100 0.3°%/1.1°°

55 Test21: Eimeria tenelfa (strain FS-283), 125,000 oocysts.

Lesion Scores
60 ppm
0
4,4'-dinitro-
carbanilide 50
65 100
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26

2.8

2.49¢fd

Cecal
(Eimeria tenella)

monensin
50

1.7°%92.7¢%0

0%0.1®

monensin
50

2,10l

1 .1 abed

100

11220

100

3.6°

100

zoab

100

0 _7abcd/1 chde

100

0.7%b
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Test 22: Combination of Eimeria acervulina (strain FS-280), 430,000 oocysts, and Eimeria tenella (strain

FS-260), 43,000 oocysts.
Lesion Scores
5 : . _
Intestinal Cecal
{Eimeria acervulina)y/ {Eimeria tenella)
monensin
10 ppm O 25 50 75 100 125

0 2.694.0 2.39/3.9° 1.5%/2.6° 0.7%1.2%¢ 0.22/0.4%° 0.3%/0.7°°
4,4'-dinitro-

carbanilide - 25 2.693.9° 0.8b/2.2¢ 0.2%/0.32 0%/0° 0%/0°
15 50 0.9°%3.6 0%/0.2° 0%/0° 02/0°
75 0.2%/2.3° 0%/0° 0%/0°
100 0°/1.6¢ 0%0.12

125 0%/1.0°

20
Test 23: Eimeria acervulina {750,000 oocysts)
A32887 (K41)
Lesfon Scores
25
ppm 0 25 50 100
0 3.07 3.20 1.68 0.48
nicarbazin 25 2.43 0
30 50 0
100 0]

Test 24: Eimeria tenella {75,000 oocysts)

35
A32887 (K41)
Lesion Scores
ppm 0 25 50 100
40
0 1.73 2.0 0.9 0.22
nicarbazin 25 1.87 0.2
50 0.6 0
100 0.67
45
. CLAIMS

1. An anticoccidial composition for consumption by an avian species; characterized in that the
50 composition comprises as active ingredients a polyether antibictic and a carbanilide derivative, associated
with a carrier or feedstuff.

2 An anticoccidial composition as claimed in claim 1, wherein the polyether antibiotic is monensin
(factors A, B, and C), laidlomycin, nigericin, grisorixin, dianemycin, lenoremycin, salinomycin, narasin,
lonomycin, antibiotic X206, alborixin, septamycin, antibiotic A204, A32887 {(K41), etheromycin, lasalocid

55 (factors A, B, C, D, andE), isolasalocid A, lysoceilin, mutalomycin, ot antibiotic A23187.

3. An anticoccidial composition as claimed in claim 2, wherein the polyether antibiotic is monensin,
narasin, lasalocid, salinomycin or A-204.

4. An anticoccidial composition as claimed in claim 3, wherein the polyether antibiotic is monensin.

5. An anticoccidial composition as claimed in any one of claims 1 to 4, wherein the carbanilide possesses

60 the structural formula (1):

N U
R‘X-=b./ \.=if.)<;{l
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where R?, R2 and R® are the same or different and can each represent hydrogen; halogen; cyano; amino;
nitro; Cq.g alkyl; Cy.4 alkoxy; Cz.4 alkanoylamino; Cy.4 alkylthio; Cq.4 haloalkyl; Cy.4 haloalkoxy; Ci4
haloalkylthio; C,.¢ alkoxycarbonyl; C,.4 haloalkenyloxy; C1.4 alkoxycarbonyithio; Cy.4 alkyisulfonyl; (W
haloalkylsulfonyl; fluorosulfonyi; phenoxy optionally substituted by halogen, Cy4 haloalkyl or nitro;
phenoxycarbonyl optionally substituted by Cy.4 alkyl; phenyl; or phenylsulfonyl optionally substituted by
nitro, acetamido, isopropylideneamino or a group of the formula

*ﬂ%<=;<;_

where R? is C1.4 haloalkyithio or C,.4 haloalkenyloxy; R* and R® are the same or different and can each
represent hydrogen or C;.4 alkyl; RS, R” and R® are the same or different and can each represent hydrogen;
halo; cyano; amino; C,.4 alkanoylamino; N-Cy.4 alkyl C2.4 alkanoylamino; nitro; Cq.¢ alkyl; Cq.4 alkoxy; Cy.4
alkylthio, C1.4 haloalkyl; Cq.4 haloalkoxy, Cq.4 haloalkylthio, C, 4 haloalkenyloxy; Cq.4 haloalkylsuifonyl; Ci.¢
alkoxycarbonyl, aminosuifonyl or benzoyl; provided that at least one of R, R?, R3, R%, R” and R® are other
than hydrogen, and complexes of such compounds with 2-hydroxy-4,6-dimethylpyrimidine.

6. An anticoccidial composition as claimed in claim 5, wherein the compound of formula (l} is

3,3'-bis{trifluoromethyl)-4,4'-dichlorocarbanilide
3,3',5,5'-tetrakis(trifluoromethyt)carbanilide
3-chloro-4'-fluorocarbanilide

2-chloro-2'-fluorocarbanilide

3,4’ 5-tris{trifluoromethyl)carbanilide
3.4,b-trichlorocarbanilide
2-chloro-5-{trifluoromethyl)-4’-(ethoxycarbonyl)carbanilide
2,6-dimethyi-4'-(N-methylacetamido)carbanilide
2-methoxy-4’-acetamidocarbanilide
3-{trifluoromethyl)-4’~jodo-thiocarbanilide
2-fluoro-4’'-(aminasulfonyl)carbanilide
2-methoxy-4'-isopropylcarbanilide
2-methyl-2’,5'-diethoxycarbanilide
4-ethyl-2’-methoxycarbanilide
2-methyl-5-chloro-2',5’-dimethoxycarbanilide
2,4,4'-trimethyl-3’-nitrocarbanilide
2-amino-3-nitro-5-(trifluoromethyl}-2’,4'-dimethylcarbanilide
2-amino-3,4'-dinitro-5-{trifluoromethyl}-2'-chlorocarbanilide
2-amino-3,5’-dinitro-5-{trifluoromethyl)-2’-fluorocarbanilide
2-amino-3-nitro-5-(trifluoromethyl)-2’-{ethoxycarbonyl)carbanilide
2-ethyl-6-sec-butylcarbanalide
2-isopropyl-2’,4’,6'-trimethylcarbanilide
2-amino-3-nitro-3',56-bis{trifluoromethyl)-4'-chlorocarbanilide
2-ethyl-6-sec-butyl-4'-n-butoxycarbanilide
2-amino-3-nitro-5-{trifluoromethyl}-2’ 4’ ,5'-trichlorocarbanitide
2-amino-3,3'-dinitro-5-(trifluoromethyl}-4’-chlorocarbanilide
2-amino-3-nitro-5-{triflucromethyl)-2’-methyl-4'-bromocarbanilide
2-aming-3-nitro-5-{triflucromethyl)-2' 6’-dibromo-4'-fluorocarbanilide
2-amino-3-nitro-2’,5-bis{trifluoromethyl})-4’-chlorocarbanilide
3,3',5,5'-tetrakis({trifluoromethyl)thiocarbanilide
2,4-dimethoxy-4'-(ethoxycarbonyl)carbanilide
4-(ethoxycarbonyl}-2'-methyl-6'-ethylcarbanilide
2,2'-dinitro-4,4'-bis(trifluoromethyi)carbanilide

3,3',4,4' 5,56'-hexachlorocarbanilide
3-nitro-4-chloro-4'-(trifluoromethyljcarbanilide
4-chloro-3,4’-bis{trifluoromethyl)carbanilide
4,4'-dinitro-2,2’-bis(trifluoromethyl)carbanilide
4,4'-bis(trifluoromethyl)carbanilide
3-bromo-3’,5'-dimethylcarbanilide
2,5-dichloro-4’-methyl-N2-ethylcarbanilide

2,5-dichloro-2’ 4'-difluorocarbanilide
2-amino-3-nitro-3’,5,5'-tris(trifluoromethyl)carbanilide .
2,6-diethyl-4'-(ethoxycarbonyl)carbanilide
3-ethyl-3'-chloro-4’-methyl-N2-ethylcarbanilide
2,6-dimethyl-4'-{ethoxycarbonyl)carbanilide
4-methoxy-3‘-acetamidocarbanilide
2-methoxy-4'-(n-butoxycarbonyl}carbanilide
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4-(isobutoxycarbonyl)carbanilide
2,4'-bis(methoxycarbonyl)carbanilide

2' 4-dichloro-3-nitro-3'-(trifluoromethyl)carbanilide

3,4,4' 5-tetrachloro-3'-{trifluoromethyljcarbanilide
4-chloro-3-nitro-3’,5'-bis(trifluoromethyl)carbanilide
2,4,6-trimethyl-4'-{ethoxycarbonyl)carbanilide
2-{trifluoromethyl)-2’-ethyl-6’-isopropylcarbanitide
4-chloro-3,3',5'-tris(trifluoromethyl)carbanilide

3,4,4' 5-tetrachloro-3'-nitrocarbanilide
2,6-dimethyl-4'-benzoylcarbanilide
3,4-dimethyl-2'-ethoxycarbanilide
2-chloro-4,4’-bis{methylthio)carbanilide
2-methyl-2'-ethoxycarbanilide
4-chloro-2-methoxythiocarbanilide
4,4'-dinitro-N,N'-dimethylcarbanilide
4-(trifluoromethyl}-4’-nitrocarbanilide
3,3",5,5'-tetrakis(trifluoromethyl)-N,N'-dimethylcarbanilide
4-phenoxy-4'-nitrocarbanilide
4-nitro-4'-(4-chlorophenoxy)carbanilide
4-nitro-4'-(3,4-dichlorophenoxy)carbanilide
4-nitro-3'-chloro-4'-(4-chlorophenoxy)carbanilide

4-nitro-3’ 5'-dichloro-4'-(4-chlorophenoxy)carbanilide
4-nitro-3'-chloro-4'-(3,4-dichlorophenoxy)carbanilide
4-nitro-4'-(2 4-dichlorophenoxy)carbanilide
4-nitro-4'-{4-nitrophenoxy)carbanilide
4-nitro-3'-nitro-4’-(4-chlorophenoxy)carbanilide
4-nitro-3'-methyl-4’-(4-chlorophenoxy)carbanilide
4-nitro-2'-nitro-4'-(4-chlarophenoxy)carbanilide
4-nitro-4’-(2,4-dinitrophenoxy)carbanilide
A-nitro-3'-chloro-4'-{2-tert-butyi-4-chlorophenoxy)carbanilide
4-nitro-4'-(2-methyl-4-chlorophenoxy)carbanilide
4-nitro-3'-bromo-4'-(4-bromophenoxy)carbanilide
4-nitro-3'-bromo-4’-(4-chlorophenoxyjcarbanilide
4-nitro-3’'-chloro-4'-(4-bromophenoxy)carbanilide
3,3",4'-trichloro-4-(4-chlorophenoxy)carbanilide
3,4'-dichloro-4-{4-chlorophenoxylcarbanilide
3,4-dichloro-4'-{4-chiorophenoxy)carbanilide
2-methyl-4-nitro-3'-chloro-4'-{4-chlorophenoxy)carbanilide

3,3, 5'-tris(trifluoromethyl}-4-methoxy-carbanilide
3-{trifluoromethyl)-3',5'-bis(trifluoromethyl)carbanilide
4-(trifluoromethoxy)-3’,5'-bis{trifluocromethyl)jcarbanilide

2,3’ 5'-tris{trifluoromethyl)-4-{trifluoromethoxy)carbanilide
4-(methylthio)-3' 6'-bis(trifluoromethyl)carbanilide
4-{methylthio)-3',5'-bis(trifluoromethyljthiocarbanilide
3-chloro-4-(methylthio)-3',5'-bis{triflucromethyl)carbanilide
3-{trifluoromethylthio)-3',5'-bis(trifluoromethyl)carbanilide
4-{trifluoromethylthio)-3',5'-bis{trifluoromethyl)carbanilide
2-chloro-4-(trifluoromethyithio})-3',5'-bis(trifluoromethyl)carbanilide
4-{trifluoromethylthio)-3'-(trifluoromethyl)-56'-nitrocarbanilide
4-{trifluoromethylthio)-2’,5'-bis(trifluoromethyl)-4'-nitrocarbanilide
4,4'-bis(trifluaromethylithio)carbanilide
4-{trifluoromethylthio)-4'-(chioromethylsulfonyl)carbanilide
3-(difluoromethylithio)-3',5'-bis{trifluoromethyl)carbanilide
4-(ethylthio}-3’ 5-bis(trifluoromethyljcarbanilide
3-chloro-4-(ethylthio)-3',5'-bis(trifluoromethyl)carbanilide
4-ethoxy-3,3',5'-tris{trifluoromethyli}carbanilide
3-(trifluoromethyl}-4-ethoxy-4'-(trifluoromethylthio)carbanilide
3-{trifluoromethyl}-4-ethoxy-3'-(trifluoromethylthio)carbanilide
4-methyl-3-{2-chlaroethoxy)-3',5'"-bis(trifluoromethyllcarbanilide
4-(1,2-dichlorovinyloxy)-3'-{trifluoromethyl)-4'-chlorocarbanilide
4-(1,2-dichlorovinyloxy}-3',5'-bis(trifluoromethyl)carbanilide
4-(2,2 2-trichloro-1,1-difluoroethoxy)-3',5'-bis{trifluoromethyl)carbanilide
2.{2,2-dichioro-1,1-difluoroethoxy)-3’,5'-bis(trifluoromethyllcarbanilide
3-(2,2-dichloro-1,1-difluoroethoxy)-3’ 5'-bis{trifluoromethyljcarbanilide
3-(2,2-dichloro-1,1-difluoroethoxy)-4-bromo-3',5'-bis(trifluoromethyl)carbanilide
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4-(2,2-dichloro-1,1-difluoroethoxy)-3',5'-bis(trifluoromethyl)carbanilide
4-(2,2-dichloro-1,1-difluoroethoxy)-3'-(trifluoromethyl}-4'-chlorocarbanilide
3-methoxy-4-(2,2-dichloro-1,1-difluoroethoxy)-3’,5'-bis(trifluoromethyl)carbanilide
3-methyl-4-(2,2-dichloro-1,1-difluoroethoxy)-3’,5'-bis(trifluoromethyl)carbanilide
3-methyl-4-(2,2-dichloro-1,1-difluoroethoxy)-4'-isopropylcarbanilide
3-nitro-4-(2,2-dichioro-1,1-difluoroethoxy)-3’,5’-bis(trifuoromethyl)carbanilide
2-(2-chloro-1,1,2-trifluoroethoxy)-3’,5'-bis(trifluoromethyljcarbanilide
4-(2,2-dichloro-1,1-difluoroethoxy}-3,3' ,5'-tris{trifluoromethyl)carbanilide
3-(2-chloro-1,1,2-trifluoroethoxy)-3',5'-bis(trifluoromethyl)carbanilide
4-(2-chloro-1,1,2-trifluoroethoxy)-3',5'-bis(trifluoromethyljcarbanilide
4-(2-chloro-1,1,2-triflucroethoxy)-3’,56'-bis(trifluoromethyl)thiocarbanilide
4-(2-chloro-1,1,2-trifluoroethoxy)-3'~{trifluoromethyl)-5'-nitrocarbanilide
4,4'-bis(2-chloro-1,1,2-trifluoroethoxy)carbanilide
4-(2-chloro-1,1,2-trifluoroethoxy)-4'-({trifluoromethylthio)carbaniiide
4-(2-chloro-1,1,2-trifluoroethoxy}-3'-{trifluoromethyl}-4'-chlorocarbanilide
4-(2-chioro-1,1,2-trifluoroethoxy)-3,3'-bis{trifluoromethyl)-5'-nitrocarbanilide
4-(2-chloro-1,1,2-trifluoroethoxy)-3,3’,6'-tris(trifluoromethyt)carbanilide
3-(1,1,2-trifluoroethoxy)}-3',6'-bis{trifluoromethyljcarbanilide
3-(1,1,2,2-tetrafluoroethoxy)-3',5'-bis{trifluoromethyl)carbanilide
3-methyl-4-(1,1,2,2-tetrafluoroethoxy)-3‘~(chlorodifluoromethylicarbanilide
3-methyl-4-(1,1,2,2-tetrafluoroethoxy)-3'-{trifluoromethy!)-4'-chlorocarbanilide
3-(trifluoromethyl)-4-(1,1,2,2-tetrafluoroethoxy}-4‘-bromocarbanilide
3-(1,1,2,3,3,3-hexafluoro-n-propoxy)}-3',5'-bis{trifluoromethyljcarbanilide
4-(1,1,2,3,3,3-hexafluoro-n-propoxy)-3’,5'-bis{trifluoromethyl)carbanilide
3-chloro-4-(1,1,2,3,3,3-hexafiuoro-n-propoxy}-3',5'-bis{trifluoromethyl)carbanilide
3-methyl-4-(1,1,2,3,3,3-hexafluoro-n-propoxy}-3',56’-bis(trifluoromethyl)carbanilide
4-(1,1,2,3,3,3-hexafluoro-n-propoxy)-3,3',5'-tris(trifluoromethyl)carbanilide
4-{1,1,2,3,3,3-hexafluoro-n-propoxy}-3,3'-bis{trifluoromethyl)-5'-nitrocarbanilide
4-(methoxycarbonylthio)-3',5’-bis(trifluoromethyl}carbanilide
4-(4-chlorophenoxy)-4'-{trifluoromethylthiojthiocarbanilide
4-(4-chlorophenoxy)-3',5'-bis(triflucromethyl)carbanilide
3-chloro-4-(4-chlorophenoxy)-3',56'-bis(trifluoromethyljcarbanilide
4-(4-chlorophenoxy)-3'-(trifluoromethyl)-5'-nitrocarbanilide
4-(3,5-bis(trifluoromethyl)phenoxy-3',5'-bis(trifluoromethyl)carbanilide
4-{4-methylphenoxycarbonyl)-3’,5'-bis{trifluoromethyi)carbanilide
4-(4-methylphenoxycarbonyl)-4’-{triffuoromethylthio)carbanilide
3,5-bis(trifluoromethyl)-2’,4',6’-trichlorocarbanilide
3,5-bis(trifluoromethyl)-2’,4',5'-trichlorocarbanilide
38,3'-bis{trifluoromethyl})-5'-nitrocarbanilide

3,3' 5-tris(trifluoromethyl)-5’-nitrocarbanilide
2',3,5,6'-tetrakis(trifluoromethyl)-4'-nitrocarbanilide
3-{chlorodiflusromethyl)-3',6'-bis(triflucromethyl)carbanilide
3-(1,1,2,2-tetrafluoroethyl}-3,5'-bis(trifluocromethylcarbanilide
4-phenyl-3’,5'-bis{triflucromethyl)carbanilide
3-{fluorosulfonyl)-3’,5'-bis{trifluoromethyl)carbanilide
4-(fluorosulfonyl)-4'-(trifluoromethylthio)carbanilide
4-(fluorosulfonyl)-3'-(trifluoromethyl}-5'-nitrocarbanilide
4-(chloromethylsulfonyl)-3',5'-bis{trifluoromethyljcarbanilide
2-(ethy!sulfonyl)-3',5,6'-tris(trifluoromethyl}carbanilide
2-(ethylsulfony!)-3’,5-bis(trifluoromethyl)-56'-nitrocarbanilide
4-(trifluoromethylsuifonyl)-3' 5'-bis(trifluoromethyl)carbanilide
4-{trifluoromethyisulfonyl)-3'~{trifluoromethyl)-4’-methoxycarbanilide
4-(trifluoromethylsulfonyl)-4'-{trifluoromethyithiojcarbanilide
4-{4-nitrophenyisulfonyl)-4’-{trifluoromethylthio)carbanilide
4-(4-acetamidophenylsulfonyl}-4’-(trifluoromethyithio)carbanilide
4-(4-(isopropylideneamino)phenylsuifonyl-4'-(trifluoromethylthio)carbanilide
4,4-suifonylbis(3’-(triflucromethylthio)carbanilide)
4,4-sulfonylbis(4’'~(1,2-dichlorovinyloxy)carbanilide

4 4-suifonylbis(3’-(1,1,2,2-tetrafluoroethoxy)carbanilide)
4,A-sulfonylbis(4’-(2-chioro-1,1,2-trifluoroethoxy)carbanilide) or
4,4-sulfonylbis(4’-(trifluoromethylthio)carbanilide).

7. An anticoccidial composition as claimed in claim 5, wherein the carbanilide derivative is Nicarbazin.
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8. A carbanilide of the structural formula:

eFs, S
ST
b New

where R'%, R" and R'2 are the same or different and can each represent hydrogen, Cy.4 alkyl, nitro, halo, C1.4
10 haloalkyl, cyano, or Cy.¢ alkoxycarbonyl, provided that atleast one of R'®, R'! and R'?is other than hydrogen.

8. A carbanilide as claimed in claim 8, which is
2—amino~3-nitro-5-(triﬂuoromethyl)-2',4'-dimethylcarbaniﬁde
2-amino-3,3’-dinitro-5-(trifluoromethyl)-4’-chlorocarbani|ide
2-amino—3-nitro-5—(triﬂuoromethyl)—2’,4’,5’-trichlorocarbanilide
2-amino-S-nitro—S-(triquoromethyl}—2’—(ethoxycarbonyl)carbanilide
2-amino-3,5’-dinitro-5-(trifluoromethyl)-2’-f|uorocarbanilide
2-amino-3,4'-dinitro-5-(triﬂuoromethyl)-2’-chlorocarbanilide
2-amino-3-nitro-3',5-bis(triﬂuoromethyl)-4’-chlorocarbanilide
2-amino-3-nitro—3’,5,5’-tris(triﬂuoromethyl)carbani!ide
2-amino—3-nitro-2',5-bis(trifluoromethyl)—4’-chlorocarbanilide
2—amino-3-nitro-5-triﬂuoromethyi-2'—methyl-4’-bromocarbaniIide or
2-amino-3—nitro-5-(trifluoromethyl)—2’,6’-dibromo—4'—fluorocarbanilide.
10. A process for preparing a carbanilide as claimed in claim 8 or 8, which comprises reacting an
o-phenylenediamine of the formula:

with the corresponding phenyi isocyanate or carbamoyl chioride.

11. A method of controtling coccidiosis in poultry which comprises supplying to said poultry a
composition as claimed in any one of claims 1 to 7 as at least part of their feed.

12. A composition as claimed in claim 1 substantially as hereinbefore described.

13. A carbanilide as claimed in claim 8 substantially as hereinbefore described with reference to any one
of the Examples.

14. A process according to claim 10 for preparing a carbanilide substantially as hereinbefore described
with reference to any one of the Exampies.

Printed for Her Majesty’s Stationery Office, by Croydon Printing Company Limited, Croydon Surrey, 1980,
published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from which copies may be obtained.
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