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2044099 ANTI COCCI DI AL COMPCSI TIONS This invention relates to anticoccidial
npositions, such as feedstuffs or prem xes, destined for consunption by
dvi an species, particularly poultry such as chickens or turkeys, an.d which
npositions contain as the active ingredients a conbination of an
antibjotic and a urea derivative. Coccidiosis has |long constituted a
probl em of . major commercial significance in the rearing of poultry. If

untreated, the severe forns of the disease |ead to poor meighhygiiaJLgét &
en

reduced feed efficiency and high nortalijty. Al though nany ageré&

di scovered which are, to a greater or |esser extent, effective against the
Einmeria - the genera of protozoans prin- cipally responsible for
coccidiosis - it is unfortu- nately the case that the Ei neria show a-

propensity to devel op drug_resi trai ns. . .S vances i n Pharna-
col ogy and Chenot her apy, g? §§§§Lg§§ G?%%ESFﬁ§§E@$s thus a continuing
need for the prOV|S|on,q£sngw§gF%ggn @gycs A nomm gfg | e of

controlling this di seaseé. " POl'yet hier antl e effective
in the cont rasimpsis totendi ogush seeffeends@uﬁﬁ@ or premixasntdesptinedol, 563,

as are carbayl idenglenb¥abhVEy: a.%?ﬁnf %ee%?@' %&@cxf?ﬁﬂ‘}%w trg, 731, 382

and 3, 284, 433. - However, her et of or g, nQot, been appreC|ated that a
conbi nat i on SHCH % CRLBEERACET ERAISYSy &7Cp Mhdi Gy gPmpositions

contain as the active ingredients a combination of an
antibiotic and a urea darivative.

Coccidiosis has long constituted a problem of.
major commercial sigrnificance in the rearing of poultry.
If untreated, the severe forms of the disease lead to
coor weight gain, reduced feed efficiency and high
mortality. -Aithcugh_many.agenés have been discoverad
which are, to a greatar cor lesser extent, effective
against the Eimeria - the genera of protozoans prian-
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nately the case that the Eimexia show a propensity to
evelop drug resistant strains, see Advances in Pharma-

ology and Chemotherapv, II, 221-293 (1973}. There is

thus a continuing need for the provision of new chemo-
20 therapeutic regimes capable of contrclling this disease.
Polyether antibiotics are known to be effective
in the ccntrol of coccidicsis; see for example U.S.
Patent No. 3,501,568, as are carbanilide derivatives,
see for exampls U.S. Patents Nos. 2,731,382 and 3,284,433.

Howevar, heretofore, it has not been appreciated that a
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‘combination of these substances exhibits surprisingly
enhanced activiiy (i.e. synergism and pcten<tiation)
against coccidicsis-~producing straing of Eimeria.

[ 93]
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cipally responsible for coccidinsis - it is unfortu- (.
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N _ : .
enhanced activity (i.e. synergismand potentiation) against
cocci di osi s-producing strains of Eineria. 30 . -2- Accordingly, the
present invention prOV|@@;qxﬁxnslroctheumraﬁﬁnkmimvention @m&MNQR$OW‘by

- an avian s eC| t rl%?ﬁk active
i ngr edi entg a ‘gé?yé?%l%&a%t ?glgﬂgh B car Eanl ?88 erailnis/%t%’l]‘58(;n

associ at ed wi speaiesnr icharacterizeds in th@ﬁxﬂ%@n¢@@?§ﬁ@tbﬂm|QQNR§¥S%S

cl ass of ant IQ%OLE%?_VQI’ qc(qu‘féh n{._ge Sbgg %_esa,geggiﬁgg_cmag&)q gani sns.

_They conpri se i pli cyclic™l ers In their structures.

The clas$ is c&vbemedldmldeméYlﬁhﬁﬁ asEﬂQﬂﬂﬁﬂﬁe dvhthbf aceamrd@r REhnol ogy,
Vol. 3, Third gg ngJohn Wley & Sons, Ind., 1978), page.47 et se .; in
Annual Reports in Nb | ci nal Chen1stry Vol une, 10 (Academ c Press, N.Y.
1975), page 246 et 15 The;Pokyethar)antihintics argor cigseEiakvi er

Scientific Pubh}$RiB®ies ,pf\éa{ucéa7§ir W%ﬁ@éﬂ?@ﬁs lgtemsotdler product s

of fernmentation-origin, many of_ the pol nprise nopre
than one fact®icrooTF@NIEMHys ?Bﬁ?oF?mﬂﬁéﬁﬁIaLﬁ%$FéPF&°ﬂW§'ﬂf cyekESent

_gpvggflgﬂomhlCﬁﬁgggrgprﬁgéii $beaetareisti ottyes éP@QS'lsz@WﬁﬁdEﬂslnESters
’ Kirk-Othmer: Encyclopedia g£ Chemical Technology, Vol.
3, Third Edition (John Wiley & Sons, Ind., 1978), page
47 et seg.; in Annual Reports in Medicinal Chemistry
Volume 10 (Academic Press, N.Y. 1975), page 246 et
15 segq.; and in J. Chrom. Lib., Vol. 15 (Elsevier Scientific
Publishing Co., N.Y. 1978), page 488 et seq. '

Like other products of ferwrentation origin,

many of the polyether antibiotics comprise more than one
factor. The various factors are all usable in the
20 present invention. Further, many of these antibiotics
readily form ethers, esters or salts, which are either
- active as such or are converted iﬂ.XiZS to the basic
antibiotic. Such derivatives can also be employed in
the present invention. All that is necessary is that :-
25 active moiety of a polyether antibiotic be delivered
-The polyether antibiotic for use in the
composition of the invention is one of the following:
monensin (factors A, B, and C). laidlomycin, grisorixin,
30 lenoremycin, salinomycin, narasin, lonomycin,




active as such or are converted in vivo to the basic antibiotic. Such

derivatives can also be enployed in the present invention. Al that is
necessary is that 25 active nmoiety of a polyether antibiotic be

delivered in vivo. The polyether.antibiotic_fpriUse in the conposition of
the fnvention, e, 01ips of 488; £ebE2Y BI04 PRIBEEN. (KATHO! % ehherBmy¥ih,O
| ai dl onyci n, grlsor|X|h, - enoren¥C|n, sal.inonyci'n, narasirn
| ononycin,  lasalpcid bbFaxtarsahei Brobi cDA2end R32837olRsplocdchdy-onycin,
l'asal ocid (f aGf¥Se ¥y i®; ' métalom@ldnk) andsahasalieeiid A23ngyqcel Iin,
<rut al onyci n, and anti bi oti AZQ& 7..9 . . Prefeagﬁg pol yet her
antibi o cs include nmutBFoFSEFed ROLERLPART ﬁ&Fé?PHFlFésél 4de sal i nonycin
AZP4 and Ionw&'mmwﬂnesmﬁéﬁhlm,rmaﬁ-as'&n,, masla&iola:,id!c,aaﬁlgmiodxlycinh
sal i nonyci n and. A-204. Monensi n_i e _present pref.erred pal.yet her
Shtibiotic kAT 1ondRRETR, Nabd, BOReB AT, morRG il Fas s ci a1y
avai |l abl e formsalecidhasalionomyonsi ahiding-al4f.act Monknarich dsnithdr anount of
factor B. The_ e rcar Bl deri vatiye" : herL] r t hat
bartrcul ar |cAE e 7 BPGEet EEAROLYRLRLE ?@%ﬁ#%?%l%él-t ro 4o 3 e

10 irvention, particularly in the commercial

ly available
form, i.e. that form consisting of factor A and a minor
amount of ﬁéctdr B. '

_fhe term "carbanilide derivative" as used
herein refers to that particular class of urea deriv-

15 atives containing the moiety:

o W
s—8 ' - s—9
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) SN
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20 _ _ _ .
where X is oxygen or sulfur and where each phenyl ring
maylbe substituted. The term also embraces simple
complexes of these ureas, for example the complex
fbrmed between 4',4-dinitrocarbanilide and 2-hydroxy-
25 4,6-dimethylpyrimidine and known as "nicarbazin".
Preferred carbanilide derivatives are those
which possess the structural formula (I):
R'. e—e Bt S o—s_ RS
XNJ ™ o
30 X 1./ \. 1 Ko .



N\
20 where X is oxygen or sul fur and where s4ch phenyl ring may be
substituted. The term al so enbraces sinple conpl exes of these ureas, for
exanpl e the conpl ex forned between 4', 4- d|n|trocarban|I|de and 2- hydroxy-
25 4, 6-di net hyl pyri mydi ng and kgown as_ "nicarbazin". Preferred
carbani | i-ce der¥harevBs,aRe andsg warehtpessame pwedsﬁﬁﬁgﬁuﬁaﬁnﬁOMQMEa(I)

[err] t-ﬁ d\'\héééhR{:S?ELgﬁﬁé ﬁ’{r&&bheﬂ“ehhﬁag??ige @; ; }‘a@rll%t Z:?d:]rg?ﬂoisch
represen rogen 0
[ePr] al kangyl a&]_nea {‘8%] Snkgﬁg%y [QQLhH&FG&PN}Pm-PQM Epio:

[err] hftlkoal kyltb 0, hﬁﬂalkynr-]e’& ﬁ;faamaax&. beirrhhablaalkl rt?almis%/, 5

al koxycar - iQ su a sul f on
¥FLglosulf nyl bhé%%&?xgs?#g ¥ éabsk?ﬁ&%&& ﬁ%?bggg %&FPFW& Al kyl
or nitro; phenohqnalbbn9b s} LhehhylyuéﬁbsyibuCed b lpedikydlskallfongtlenyl ; or
Phenyl - 10 ensukiagubeapibn g@' | ¥nanbayi bEkesaa, &hts%sﬁa%tt%g %

| sopropyl i deneam no or
hal oal kyl t hi o oR3}Rg®R+ ﬁgLQBPk@ﬁyﬁényaraﬁ€°R5P&ﬁé°ﬁﬁ§a§§ﬂ@Ydr di fferent

and can each regpesénalbydsapsaienckar by el kyLa;.kyl. phenyl; or phenyl-
' 10 sulfonyl opticnally SUDS»ltutea by nitro, acetamido,
isopropylideneamino ¢r a group of the formula

0 ' PO
T 77\
-NF-;,—N'-I-O\ ><0
15 ' ' - ‘e===s" R®
v 9 . ' . '
. where R” is Cl_4halcalkylthlo or Cz_dhaloalkenyloxy;
4 5 Ny

R° and R” are the same or different and can each
represent hydrogen or C1_4alkyl;
R°, R7 and R8 are the same or different and can each

9 .
20 represent hydregen; halo; cyano; amino; C2_4alkanoyl-
amino; N-Cl_4alkyl'C2~4alkanoylamino; nitro; C;_,alkyl;
' C,.43lkoxy; C,_,alkylthio, C1-4haloalkyl; C,_,halo-
alkoxy, Cl-4haloalkylthio, C2_4haloalkenyloxy; C1_4-
, haloalkylsulfonyl; Cl_ealkcxycarbonyl, aminosulfonyl or
5 ;

benzoyl;

provided that at least one of Rl, RZ, R3,-R6, R7 and

R8 is other than hydrogen, ,
and complexes of such compounds with 2-hydroxy-4,6-

dimethylpyrimidine.
30




R, R and R are the sane or different ag& can each 20 represent

hydr ogen; hal o; cyano; am no; [err]al kanoyl - am no; N[ ERR]al kyl

[err]al kanoylam no; nitro; [err] alkyl; [err]al koxy; [err]alkylthio,
[err] hal oal kyl; [err]hal o- al koxy, [err]haloalkylthlo [ err] hal oal kenyl oxy;

hal [ kyl | f | [sh f :
Lerr] gndl CaLeY L) Lony! ) aketil BonseaRuigl HAOUY 'R el difly
hydr ogen, and tbengggspgﬁlgm@nscQﬁpG@#dPhﬁmﬂﬂ rings ©F -thes-car-

di met hyl pyri mHAHEJ.;.&Q moleiiebt b%r&&%fnﬂrd}:@.(} Al diRitrditegdiingd tuent s at
of the car- banilide noietie

t he para-positions rlng%

particul arly fﬁPbéFéEPPBﬁigaﬂﬁééf Hﬁﬂ%ﬁﬂ? TRetkeas s ieaTeh 3 | ess
pref errSdSﬁnd Ermooéhbetguhthbhuﬂ.lee&ﬂ ga:sfam@‘darreﬂa géﬂemlh,erce&mpounds
conmpounds havi an_ng_subst.i n.are naQt ver i ve .and the
derivatives of° qg‘d&ﬁgcaﬂﬁaﬁnaé’ga?é%&t&f’& S%Fy "iﬂ% | a%ajr e 74 a'?ﬁ%/&)l y
oxygen. 10 acyl deriwvamjives Dﬁes@ambammpqnndsﬁan&ﬂQnaﬁerabhypresent

i nvention are hggygzeaone al so being descrlbed as possessing anticocci di al

act|V|t
v X is preferably oxygen.

10 Many of the carbanilides of value in the
present invention are known, some also being descrlhed
as possess;ng anticoccidial activity.

The following list illustrates specific
carbanilides of value in the invention and includes,

15 where known and or'apprppriate, relevant literature

references:
Group A
A.L. 3,3"-bis (trifluorcmethyl)-4,4' -dichlorocar-
20 ‘banilide (CAS registry #370-50-3; C.A.
| 68:2655v) |
A.2. 3.3',5,55-tetrakis(trifluoromethyl)car-

banilide (CAS registry #3824-74~6; C.A.
. 66: P646444, C.A. 68: 2655v, and C.A.
25 - 71: P91052y)

A.3. 3-chloro-4'~fluorocarbanilide (C.A. 65: 12792:

A.4. 2-chloro-2'-fluoroca:banilide

A.5. 3,4'",5-tris(trifluoromethyl)carbanilide (CaAS
30 _ registry #23747-71-9; C.A. 71: P91056c)

A.6. 3,4,5-trichlorocarbanilide



— _

The followng list illustrates specific<xﬁiﬁuﬂlides-of value in the
I nvention and includes, 15 where known and or appropriate, relevant
literature references: Goup A A l.

3,3 -bis(triflugromethyl)-4,4'-dichloroc n|I|de (CAS
registry #370-508+3+ C A 683959 ox (&5 i¥i“°??@?thyl)‘4"(eéh°xy‘

, 5, 5'-tetrakls(trlfluoronehﬁﬁdhgancdmuadnxﬁad(J¥5reglstry #3824-74-6; C A

66- .P646444, C. A 68: 2655v, and C A 25 71: 'P91052y) A 3.
3-chLoro-4'-fluanccarbaninh@edﬁmethyw34'kﬂN%Mbﬁhylacetamiﬁaﬁdanhaﬁillde
-fluorocarbanilide A 5. 3,4",5- trls(trlfluoronethyl)carbanlI|de (CAS
30 5 As@i.stry #%mrhmy@-‘l 'ewemuldmmlm
3,4,5-trichl orocarbanilide

2-chl or o- 5- (tr| A-ddr-onet h)ﬁl‘)(-f&lf(]élqwt%)b%' hedgHmasarban gL ide

2, 6-di net hyl N- et hyl acef.ami do) car pani | i de
2-nethoxy-£'- (éﬂ1docér@a Juore ) aﬂinosulfényl)carbanlllde
3-(trif|uoronet I) 4' -iodo-t |ocarb n|I|de b 1id
2-fl uoro-4'- d<ul f onyl hﬁﬂﬁ 98f°py Carbanilide
2- met hoxy- |s pr pylcar _ .
2- et hyl - io Hoxyca?ﬁam%ﬂyiiyl'a :%ﬁethoxycarbanlllde
' A.l4. 4-ethyl-2'-methoxycarban;lzde
A.l5.  2-methyl-5-chloro-2',5'-dimethoxycarbanilide
_ _A.ls. 2,4,4'-trimethyl-3'-nitrocarbanilide
o 15 A.1l7. 2—amino-3-nitro-5-(trifluoromethyl)FZ',4'-
~ dimethylcarbanilide '
A.18. 2-amino-3,4'-dinitro-5-(trifluoromethyl)-2'-
chlorocarbanilide
20 A.19. 2-amino¥3,5'-dinitro-5-(trifluoromethyl)-Z'-
fluorocarbanilide
A.20. 2-amino=-3-nitro=-5-(trifluoromethyl)-2"'-
{ethoxycarbonyl)carbanilide
25 A.2l.  2-ethyl-6-sec-butylcarbanilide
A.22.  2-isopropyl-2',4',6'-trimethylcarbanilide
A.23. 2-amino-3-nitro-3',5-bis(trifluoromethyl) -

4'=-chlorocarbanilicde

39 A-24. 2-ethyl-6-sec-butyl-4'-n-butoxycarbanilide



4. 4-ethyl -2 -nethoxycarbanilide A4S

A1l _

2-nmet hyl - 5-chl oro-2',5' - di net hoxycar bani | i de A. 16

2,4,4" -trinmethyl - 3' -nitrocarbanilide A 17.

2-am no-3-nitro-5-(trifluoronethyl)-2',4"- dinethylcarbanilide A. 18.
2-a

m no- 3, 4' d|n| ro-5-(trifl.uor t.ny orocarb 2 19.
2-amino-3,5' - F%I‘O 5- (?r ARRSY %"rﬁ‘% é’(t }ulo"}%%ﬂﬁ%i dg ?ZOSA
2- am no- 3- nltro 5-(trifl dodchiidrpdar®aniletdwxycar bonyl ) car bani | i.de 25
A 21. - 2-ethyl -6-sec-butyl carbanilide A 22. .
2-isopropyl -2' A4266' -tr|ﬂeﬁmﬂngmﬂxﬁnﬁdkniU¥QEﬁ‘(telflu°r°methyl) -4'-

2-am no-3-nitro-3', 5 bIS Q f fq?ﬁ a 4' -chl orocarbanilide 30 A 24.
2-et hyl - 6gsec- butyl ' - n-but oxycar npﬁ'J% -7- A 25. '

i 221 no- 3- gl tra, 573(5 ri L zl-laai’ﬂiagtj(laﬂz)ﬁrlo’-sﬂtm?.fzj;uéflléxﬁ@éﬁ?pﬁat bagi i ld_ed c

am no- I ni rifluorqne ' - ‘chl orocarbanilide
A. 27. 2amn03n|tr51 37 @ﬁ%ﬁﬁ% ’sz‘l :
nmet hyl -4' -bro rbanlll e A .23,

2-am no-3-nitr (trlfl oﬁmﬁﬁﬂnajnﬁer?s-(trlfluoromethyl) 2',6°-
dlbromo-4'-fluorocarbanlllde

10 A.29. 2-am1no-3-nztro-2',S-bls(trzfluoromethyl)-
4'-chlorocarban111de
A.30. 3,3 ,5,5'-tetrakls(trzflﬁoromethyl)thio-
carbanilide (CAS registry #1060-92-0; C.A.
15 ~ 66: 64644H)
A.31. 2,4-dimethbxy-4'-(ethoxycarbonyl)carbaniiide
A.32. 4- (ethoxycarbonyl) -2'-méthyl-6'-ethylcarbanilide
A.33. 2,2'-dinitro?4 4‘—bis(ttifluorométhyl)ca;-
20 ' banilide (CAS reglstry #16588-81-1; C.A.
68: 2655v)
A.34. 3,3',4,4',5, 5'-hexachlorocarban111de
A.35. 3-n1tro-4-chloro-4'—(trlfluoromethyl)car-
| banilide '
25 _ o _ |
A.36. 4-chloro-3,4'-bis(trifluoromethyl)carbanilide

(CAS registry #23747-70-8; C.A. 7l: P91056c)

A.37. 4,4'-dinitro-2,2'-bis(trifluoromethyl)car-
_ - banilide (CAS registry #16588-84-4; C.A.
30 68: 2655v)




U
di bronp-4:-fl uorocarbanilide A 29. 2-58Mo-3-nitro-2
y5-bis(trifluoronethyl)- 4'-chlorocarbanilide A 30.

3,3 ,5/5 -tetrakis(trifluoronethyl)thio- carbanilide (CAS registry
#1060-92-0; C A . 66: 64644H) A 31. 2, 4- di net hoxy- 4

- (et hoxycar bonyh) 88t bani | #gdé' AbSS(trifluoromethyl)carbanilide (Cas

4- (et hoxycar bonyl ) - 2 LR3igl.i ge pA.
2,2' -dinitro-4,4" - bls(tr|?¥éégg t?%%?ga?? ? eent %§ gloggﬁ)l de (CAS

registry #1658838391; C. A3-B8omdB39Y ) Ad@ﬂlethylcarbam.l:.de
3,3 ,4,4",5,5 exachl orocarbani | i dé A. 3

3-ni tro-4- ghl Ofﬂ 405 (tri fhusl'-a&rehmbh:bcar'-mb&hyln-@ll@-zih&l&&:bamnde

4-chloro-374"' -bis(trifluoromethyl)carbanilide (CAS registry #23747-70-8;
C.A 71: P91056g)4A.37. 2,54dichlbeotR4-3,'2dilfluprochlribandididey| ) car -

. banilide (CAS registry #16588-84-4; C. A 30 - 68: 2655v) A. 38.
4,4'-bis(trifluA:éﬁethyI)éaamianBdai@cn83f9§h§ﬂPwrﬁSG@mﬂﬁiuQrdmethyim?
91056¢) A. 39. 3- bronocg ani t hyl car bani |l i de A. 40.
2,5-dichloro-4 -nethyl- fﬁ Pcargsnllide A 41.

2, 5- d'Ch|°£8 2'A443g'f|UOQOGaH@éth&dQ’-(ethoxycarbonyl)carbanilide

A.44. 3-ethyl-3'-chlor6—4'-methyl-Nz-ethylcarbanilide
A.4S. 2,6-dimethyl=-4'-(ethoxycarbonyl)carbanilide
A.46. 4-methoxy-3'-aéetamidocarbanilide
_ 15 A.47. 2-methoxy=-4'-(n-butoxycarbonyl)carbanilide
o .
A.48. 4-{isobutoxycarbonyl)carbanilide
A.49. - 2,4'-bis(methoxycarbonyl)carbanilide
A.50. 2',4-dichloro=-3-nitro=3'=~(trifluoromethyl) -
20 carbanilide
A.51. 3,4,4',5-tetrachloro-3'=-(trifluoromethyl) -
carbanilide (C.A. 63: P440f)
A.52. 4-chloro-3-nitro-3',5'-bis(trifluoromethyl) -
25 carbanilide
A.53. 2,4,6-trimethyl=-4'-(ethoxycarbonyl)carbanilide
A.54. 2- (trifluorcmethyl) -2'-ethyl-6'~isopropyl-
carbanilide -
30 A.55. 4-chloro-3,3',5'-tris(trifluoromethyl)car-

banilide (CAS registry #4528~83-0; C.A.
71: 91052Y and 66: 64544h)



o
42. 2- an1no 3-nitro-3',5, 5'-trls(tLbLIuoronethyI)) carbanilide A 43.
, 6-di et hyl - (ethoxycarbonyl)carbanlI|de A 44,

et hyl - 3'-chIoro>4“-nethyl-N2-ethy|carbaniIide A 45,

6- di met hyl - (ethoxycarbonyl)carbaniIide A. 46.
met hoxy- 3' - ace
nme

m doca il i
t hoxy- 4' - %&toxyca$b§ }) aF gﬁppﬁagrg-gs-nztrocarban;l;de
(i sobutoxyc yl ) carpa |ILdeF$ gQ lcarbanilid
4 bls(nethgéyggrbonyl cArBLREERYsTA shenzoylcarbanilide
, 4- di chl or o- tro-3"s3(ke Ry carbani | i de
51 3, 4§é5 t et r%(: |§%g§'59?e?l fFLg?(%%Etaﬁbfa)n}lcareoam lide (C A 63:
4

P440f) A. 82. 4-chl opQ L f
carba%lllge A\% 39 ﬁ cgl??%ngthylgisqueﬁgii%g?bg%E%?MgﬁbanlI|de A. 54.

2- (trlfluoronqghyb) 2' -eﬁbﬁétﬁ 1;§@pggaﬁkyd@@ygyyﬂﬂdge 30 A 55,
4-chl oro-3; 3", 5'-tr|s(tr|fluoronethy Yycar= bani|ide (CAS registry

#4528-83-0; C.A 671 91053&ha6d066-m@éﬁé&bkhlocd%bahiiide

A
2
3-
2
4-
2-
4-
2,
2'
A

3 4,4' /5-tetrachloro-3'-nitrocarbanilide A 57. , 6-di net hyl -
-benzoylcarbamtSZde A. 58, 4'-dlﬁ;trdhueuhny&etMﬁﬂquhaﬂxﬂmdeCKCAS
10 : reglstry $34594-37-3; C.A. gg 36180m and

C.A. 85: 20476¢)

A.63. 4-(trif1uoromethyl)44'¥nitrocarbanilide (Cas
' registry #23747-76-4 U.S. 3,867,544)

15 A.64. 3,3,5, 5‘-tetrakls(trlfluoromethyl)-N N'- '
dimethylcarbanilide o v/
A.65. 4-phenoxy-4'-nitrocarbanilide

A second group of carbanilides of partxcular
value in the present lnventlon are those carbanilides

o] . .
20 described in U.S. Patent No. 3,284,433, These com-
pounds may be represented by the formul
® ' o —,
A\ s N\ 27N
- Y-O/ oo 7 \O—-NH-CO-N‘-l—- 7 \ iI
25 \\'===n// \\3===t \\b-—-o//

wherein each Y is independently selected from the group

consisting of chlorine, bromine and nitro radicals; and

(2) compounds of the same formula as (II) except that a
30 hydrogen of at least one of the_pheﬁyl rings of (II)



—

5 . A 59, - 2-chl oro- 4, 4' - bi s(net hyl t hild=carbani | i de A. 60.
2- et hyl - 2' - et hoxycarbanilide A 61. 4- chl or o- 2- net hoxyt hi ocar bani | i de
A 62. 4,4' -dinitro-N, N -di nethyl carbanilide (CAS 10

6
registry #34594-37-3; C. A 83: 36180mand C. A 85: 20476t) A 63.
g g % r7 I f5 |42§>r iget h.fl ):Eiala@efdr %arabwﬂsﬁ&d&l}s s{@.@cﬁé&/ M%J&rfb@ S.

-tetrakis(trifluorome

di met hyl car bani CPAS1ALiES. o cﬁ‘lﬁr%(y% %ﬁ?'oétﬁrﬁﬁﬂn?‘}% Byﬁwd group
of carbanilides raldigalis.cul ar value in the present |nvent|on are those
carbani |l i des descri bed in £§§1 T %Q§3 gﬁugﬂ@ y
be represented by the fornu e|‘;3 tﬁ% ere| n ~eac é%?bls "lqgfd%p e% y ad®
sel ect ed fﬁOWItWQQyﬁmAiqumﬂstlng of chlorine, bromne and nitro radicals;

and (2) conpounds of the same fornmula as (I1)_ except that a 30 - hydrogen
of at |east one of the phenyl rings of Q4Q¥YR. B -10- is replaced by a

substi t uent selected fromthe group consi.sting .of chlorl nitro
and [err]al kyl Badiscal s. &“é’gé’n &f; %rﬂﬁ%fb%" ’é}’ ?ncl ude

B.2. 4-nitro-4' -(3,4-d1chlorophenoxy)carbanlllde
10 B.3. 4~ n1tro-3'-chloro-4'-(4~chlorophenoxy)
carbanilide
B.4. 4-nitro=-3',5'=-dichloro-4"'-(4-chlorophenoxy)-
carbanilide
_ 15 B.S. . 4-nitro-3'-chloro~-4'~(3,4~-dichlorophenoxy) -
~ ' carbanilide
B.6. 4-nitro-4'-(2,4-dichlorophenoxy)carbanilide
B.7. 4-nitro-4'-(4-nitrophenoxy)carbanilide
20 B.8. . 4-nitro-3'-nitro-4'—(4—chlorophenoxy)-
- carbanilide
B.9. 4-nitro=-3'-methyl-4'=-(4-chlorophenoxy)~
carbanilide
25 B.10. 4-nitro=-2'-nitro=-4"'-(4-chlorophenoxy) -
carbanilide
B.1l1l. 4-nitro-4'-(2,4-dinitrophenoxy)carbanilide
B.12. 4-nitro-3'-chloro-4'-(2-tert-butyl-4-chloro-
phenoxy)carbanilide

30 _
' B.13. 4=nitro=4'-(2-methyl=-4-chlorophenoxy) -
carbanilide



5

t he follomnng G oup B B. 1. -1l1l-

- 4-nitro-4'-(4-chl orophenoxy)carbanilide B. 2.

‘4-nitro-4'-(3, 4-dichl orophenoxy) carbanilide 10 B. 3.

4-nitro-3' -chloro-4'-(4-chl orophenoxy) carbanilide B.4.

4-nitro-3',5' - gr_g_tll or?g4'Zf éﬁ_%ﬂoqu_ygr r%g;%g%gg%g%y,cgrguume

4-nitro- 3'-cm
4-nitro-4'-(2, 4 .9ischl or oghgy téd.d@- B(I-chlorophenoxy)-

rophenoxy)

4-nitro-4'-(4- nltrophenoxy)ca an|
4-nitro-3 -nitro- 4' - (4- cﬁﬁﬁhﬂﬂ%&%ﬂ% - carbanlllde B. 9.

4-nitro-3' -nethyl-4"-(4-chl orophenox carbanilide 25
4-ni tro- 25-n|tPoL§ (4- cﬁ1&P§Hﬁbd}3gQ19£ﬂT)nl ngmgq@penoxy)~
4-nitro-4'-(2,4-dinitropharanidardsni | i de B. 12.-

4-nitro-3'-ch|oro-4'-(2 tert-butyl-4-chl oro- phenoxy)carbanilide 30 B.13.
4-nitro-4'-(2-setlitul -4 cmAikuﬂﬂ%trq@hluﬁs*ﬁﬁﬂ4+chioroﬁheﬂdxy)-

4-nitro-3' -brono-4' - (4éyyygy¥f¥§gy) carbani 't de

B.18. 3,4'-dichloro-4-(4-chlorophenoxy)carbanilide
10 : : _ . _
B.19. 3,4-dichloro-4'~{4-chlorophenoxy)carbanilide
B.20. : éamethyl-4-nitrq-3'-chloro-4'-(4-chloro-
phenoxy)carbanilide
, A third group of carbanilides of value in the
15 present iavention are those carban;lldes described in
German Patent Spec;;;catlon No. 2, 334 355. These
compounds include the following:
| Group c
20 c.l. 3,3 5'-trls(tr1fluoromethyl)- -methoxy-
carbanilide
c.2. 3-(trifluoromethoxy)-3',5'-bis(trifluoro-
- methyl)carbanilide
. 55 C.3. - 4=-(trifluoromethoxy)-3',5'-bis(trifluoro-
‘methyl)carbanilide
c.4. 2,3',5'-tris(trifluoromethyl)~4~-(trifluoro-
methoxy)carbanilide '
C.5. 4- (methylthlo) -3 5'-bis(tr1fluoromethyl)-
30

carbanilide



\_/‘

: -l2- _ :
B. 15. 4-nitro-3 ' -bronmo-4'-( 4-chlorophenoxy) - carbanilide B.16.
4-nitro-3 -chloro-4 '- (4-bronophenoxy)- carbanilide B 17 3,3 ,4

-trichl oro-4-(4-chl orophenoxy)- -carbanilide B.18.

" -di chl oro-4- - hl or oph a XQ

3,4-dichl oro- g 4- chlgrgpﬁg§%§g}%§gg %I § %1%%tr1fl§?rom qy%frntro 3
-chloro-4 '- (4- chl oro- phiocrybemilddie i de A third group of carbanllldes
of value in the present invention are those carbanilides described in

Ger man Patent Spdeificati Gﬁ-hﬂd@r"Z dzdmerhy lthiigdsd o pRARIET HAYRRE T he
follow ng: Goup C 20 1) cardanilige ris(trifluoronethyl)-4-nmethoxy-
carbanilige C 2. - 3 (trlyluoronethoxy)-S',5'-bis(trif|uoro-

met hyl ) car bani i.ge 25 @-atr;fluo&qmaﬁﬂynnnmuﬁxzﬂpqw-ﬁiseirﬂﬁruand4|uoro-

met hyl ) carbani |l i de C. 4. s(trlfluoronethyl) 4- (trlfluoro-
netgoxy?pgrbanilide C. 5. methyaa%aﬁg%gﬁ |o) 3,5 -bis(trifluoronethyl)-
car bani li de

c.9. 4-(trifluoromethylthio)=3',5'=bis (trifiuoro-
' methyl) carbanilide _
10 c.1l0. 2-chloro-4- (trifluoromethylthio)-3',5'-
bis (trifluoromethyl)carbanilide
c.1l. 4-(trifluoromethylthio)-3'-(trifluoromethy;)-
5'-nitrocarbanilide
15 c.12. : 4= (trifluoromethylthio)-2',5'-bis(trifluoro-
W, ' _ methyl)-4'-nitrocarbanilide
c.13. 4,4'-bis(trifluoromethylthio)carbanilide
C.l4. 4-(trifluoromethylthio) 4'-(chloromethyl-
20 sulfonyl)carbanilide
. c.15. .  3-(difluoromethylthio)-3',5'-bis(trifluoro-
methyl)carbanilide
C.16. 4= (ethylthlo)-3' 5-bis (trifluoromethyl) -
' carbanilide '
25 _
c.17. 3-chloro-4-(ethylthio)=-3',5"'-bis(triflucro-
methyl)carbanilide
C.18. 4-ethoxy-3,3',5'-tris(trifluoromethyl)car-
banilide '
30 c.1l9. 3-(triflvoromethyl) - 4-ethoxy-4'-(tr1fluoro--

mebhyltnlo)carbanlllde



-12- C. 6. 4-(methylthio)-3",5" -bis( 5Lf|uoronethy|)- t hi ocar bani |l i de

C7. . 3-chloro-4-(nethylthio)-3",5 -0Brs(trifluoro- nethyl)carbanilide
C. 8. 3-(trifluoronethylthio)-3",5 -bis(trifluoro- nethyl)carbanilide
C. 9. 4-(trifluoromethylthio)-3",5 -bis(trifluoro- nethyl)carbanilide
10 C. 10. 2-ch|oro-4-§trif|uoronethylthio)-S';5'- )

bi s(trifluoror@i28d) carb3dmitriflepremethyl) -4~ethoxy=-3'~(trifluoro-

_4-(trif|uoronethylthio)5ﬁgtﬁ¥1£ﬁigpéggsghyhlaeS'-nitrqcarbaniIide 15
C 12. 4-(trifluoronmethylthio)-2',5 -bis(trifluoro-

”Pthy|)'4"Dit¢£@@Jbani|4d@e€h§3-3-ﬁzfchloroethoxy)-3',S'-bis(tri;
4’4I-bls(trlfluoronEFhyl%fﬁ%%ﬁﬁ%g@ﬁ%%hg?bgé%iide ' :

4-(trifl t hyl t hi o) -4*= = _

sufféhylﬁggfge i%%delgzlgi(l - v%ﬁi%% fol EQ§BLBLQ%E§ £q -%j triﬁjqpro-
nethyl)carban??i * C. 16. 'i-%% y ﬁ.o@gg , -b|S(tr|FIu89 ﬁ@%ﬁ§¥6)

carbanilide 25 C. 17. 4 3=chlorocarbanhidei 0)-3', 5 -bis(triflucro-
nmet hyl ) carbani |l i de C. 18. 4ae§hoxy-3,3',5'-trithrifIuoronethyl)car-
bani |l i de c.23. 4-(l,2-dichlorovinyloxy)-3',5"'-bis(trifluocro-
methyl) carbanilide ;
10 C.24. 4-(2,2}z-trichloroil,lfdifluoroethqu)-
3',5'-bis(trifluorpmethyl)carbanilide
C.25. 2-(2,2-dichloro~1,l-difluoroethoxy)=-3',5'-
 bis(trifluoromethyl)carbanilide
15  C.26. 3-(2,2-dichloro-1,l-difluoroethoxy)-3',5" -
bis (trifluoromethyl)carbanilide
C.27. 3-(2,2=-dichloro-1,l-difluorcethoxy) -4~
- bromo-3',5'~bis (trifluoromethyl)carbanilide
.0 C.28. 4-(2,2-dichloro-1,l-difluoroethoxy)-3',5'-
bis(trifluorcmethyl)carbanilide
c.29. 4-(2,2-~dichloro-1,1l-difluoroethoxy)~3'-
(trifluoromethyl)-4'~chlorocarbanilide
. C.30. . 3-methoxy=-4-(2,2~dichloro-1,l-difluoroethoxy) -
258 _ _

3',5'-bis (trifluoromethyl)carbanilide

C.31.. 3-methyl-4-(2,2-dichloro~1l,l~difluoroethoxry) -
3',5'~pis (trifluoromethyl)carbanilide
c.32. 3-methyl-4-(2,2-dichloro~1,1-difluorcethoxy) -
30 ' 4'-isopropylcarbanilide



o/ .
30 C. 109. 3-(trifluoronethyl)-4-ethod&4' - (trifluoro-
met hyl t hi o) carbani | i de -13- C. 20. _
3-(trifluoronethyl)-4-ethoxy-3 -(trifluoro- nethylthio)carbanilide C 21.
4- met hyl - 3-(2-chl oroet hoxy)-3' ,5"'-bis(tri- fluoronmethyl) carbanilide 5
C. 22. 4- (1, 2.di3ghl or o\3-mdlereyd—X 2 ,(2-difdhlcymowd [h4difluorcethoxy) -

ROWoTEFEFNWADMD

wl—\

"-chl orocarbanilide C 23. . . 1y ‘g :

- E % g di chl or ovi nyl oxy) - 3’",'§'-'ﬁlss((t%%lu%orr@-men%%%lylSa(::abrabnalnjilfclle(je C. 24.
-(2,2,2-trichl -,1, 1- di f,_uoy_ogt VA —teyd -2t &t
ﬂ,5'-bis(triflgéggﬁethylfégggg%#égﬁa%j%ﬁﬁ trifluoroethoxy)=3',3

- (2, 2--di chl or o- 1, 1- di f | ubdsditrifucgrome thh)qarhanlokdfret hyl ) car bani | i de
5 C 26.3 3- 2,2-dich|oro-1;1-dif|uoroeth%émz-S',5'- . '
is(trif!uorone@hﬁlycarbaﬁﬂqam¥1§¥Fﬁl°r°'l'1'dl luoroéthoxy)=3,3',5'-
'(Z,Zédlghlgro-g,l%?if|UQ&@ﬁqﬁﬁﬂﬁﬁfbrﬁmethyl)carbanilide

rono-3"',5" -bi s(trifluoronet ar banilJ 20. 24 .C. 28 =
-(2,2-dich|orogi9fsdif|U§F6§ﬁ#§%8€?§1¢%fgﬁﬁ%&?%??f%ﬁﬁ?ﬁ%%%}?it%}Bani|ide
C. 29. 4- (2, 2-di chl or ol sl¢tck iff I moridichgg]) } Sdxrbanilide
trifluoronethyl)-4'-chlorocarbanilide C. 30. . '

- met hoxy- 49( 2, Z.di%chl or 04~ (R-didhlarwek hbsdytrifluorcethoxy)~3',5'~

bis(trifluoromethyl)carbanilide

c.38.  4=-(2-chloro-l,l,2-trifluoroethoxy)-3',5'-
" bis(trifluoromethyl)thiocarbanilide
15 c.39. 4-(2-chloro-1,1,2-trifluoroethoxy)=-3'-
— (exrifluoromethyl)-5'-nitrocarbanilide
C.40. 4,4'-bis(2-chloro-1,1,2-trifluoroethoxy) -
carbanilide .
c.41l. 4-(2-chloro-1,1,2-trifluoroethoxy)-4'-
20 ' (trifluoromethylthio)carbanilide
c.42. 4-(2-chloro-1,1l,2-trifluoroethoxy)-3'-
(trifluoromethyl) -4'-chlorocarbanilide
C.43. _4+(2-chloro—l,l,2-trifluoroéthoxy)—3,3'-
25 bis(trifluoromethyl)~-5'-nitrocarbanilide
C.44. 4= (2-chloro-1,1,2-trifluorcethoxy)=-3,3',5'-
tris(trifluoromethyl)carbanilide
C.45. 3-(1,1,2-trifluoroethoxy)-3',5"'-bis(tri-
30 _ fluoromethyl)carbanilide
C.46. 3-(1,1,Z,Z—tetrafiﬁoroethoxy)-3',5'-bis(tri-

fluoromethyl)carbanilide



25
3- nethyl

3 met hyl -

-i sopropyl car bani |'i de

3,5 -

bi s(trifluoromethyl) rbanlllde C. 31.
4- (2, 2- dlchloro 1,1-difluoroeth Jgi

-bi s(trifluoronethyl)carbanilide C. 32. ' .
4-(2,2-dichloro-1, 1- dlfluoroethoxy) _ 4

14- C. 33.

3-nitro-4-(2, 2Cd#hl or.o- 1-me&hwﬂaérdét.ﬁo@)z-tetrafluo"oethoxy)-

3", 5 -bis(trifluoronet hyh)cqehapirbisd®1Go¥bmethyl) carbanilide
2- (2 chloro-1,1,2-trifluoroethoxy)-3,5' - bls(trlfluoronethyl)carbanlI|de

4- (2¢2agdi.chl or g~heth llf-l4uqu.qat Rpemtetrlifioroethoxy) -3 ' -

C. 35.

tris(trifluoronethyl)car
3-(2- chIono 1, 1 2- trlflu

10 C. 37>

bls(trlfluoron%fﬁyr)carb nH

chl

g% %h méihgl)Tﬁ Tﬁa%quﬁﬁ§ﬁﬁﬂ*k&§%arbanlI|de
tl'gé’l otg)'ghf HYILLRY)1 % 2 €etrativoro-

4-(2-chloro-1,1, 2- tr|f|u@mboﬁudxﬁ)f@rdmocarbanlllde
bi s(trifluoromethyl)thiocarbanilide 15 C. 39.
4-(2-chloro-1, %; §0tr|fluérdébﬁc%yﬁuér3‘hexaf1u°r°'n'9r°P°XY)

(trifluoromethyl)- 5' - ni t soGarhanis (tdd fEuHromethyl) carbanilide
chloro-1,1,2-trifl uoroethoxy)- carbanlllde C 41.

, 1cl1s2- trlfluonqeuhqux343-H§xaﬁﬂuﬁxuuﬁnjudﬁduywcarbanlI|de

4, 4" -bi s(
4-(2-chlo
C.-42.

3

4- (2 chl oro-1, 3"25nr

15

20

25

30

C.52.

C.54.

c.53.

f?l(Dggmé%hyl)carbanlllde
3fchloro-4-(1,1,2,3,3,3-hgxafluorc-n-

_ propoxy)-B',5’-bis(trifiuoromethyl)-

.COSS- N

. c.56..
c.57.

C.58.

carpanilide

3-methyl-4-(1,1,2,3,3,3-hexafluoro-n-
propoxy)-3f,5'-bis(trifluoromethyl)-

carbanilide

4-(1,1,2,3;3,3—hexafluqro-n-propoky)?
3,3',5'-tris(trifluoromethyl)carbanilide
4-(l,l,z,3,3,3-hexéfluoro-n-propoxy)-
3,3'=bis(trifluoromethyl)-5'~nitro-
carbanilide '

4- (methoxycarbonylthio)-3',5'-bis (tri-
flucromethyl)carbanilide
4-(4-chlorophencxy)-4'-(trifluoromethyl-
thio) thiocarbanilide

4- (4-chlorophenoxy)-3',5"-bis (tri-
flucromethyl) carbanilide
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(trifluoromethyl)-4'-chlorocarbanilide cHS
4-(2-chloro-1,1,2-trifluoroethoxy)-3,3 - 25
bis(trifluoromethyl)-5"-nitrocarbanilide C. 44.
4-(2-chloro-1,1, 2-trifluoroethoxy)-3,3", 5" -
tris(trifluoromStBYk) car bamchilegoedsd 4-chlorophenoxy)-3',5"~

3-(1,1, 2- trlf'UoroethOXY)b@s(erﬁu%b&bMEﬁﬂ@l)carbanlllde
fl uoronet hyl ) carbanilide C.

3-(1,1, 2, 2- tetr@fkuoroethqxxn-&h;Srd@naﬁumy)JjﬂﬂﬂtrﬂﬁﬂudﬁGMEﬁhymﬂqde
-15 C 47 3- et hyl 1,1.2 2-tetrafl, roethoxy)

G
(chlorodlfluoromethyl)5 PﬂgﬁbFif %E%h% :
3rrethy| 42(1,1 tetrafl r Qe -31,5
(trlfluoronethy Ei" chIoroc§V§a%3%&§&#?%gqﬁ?methyl))phenoxy 3
3-(trifluoronethyl)-4-(1, bls(anﬁluﬂﬂqmﬁﬁhyLﬁQﬂﬁaankﬂlQ#onDcarban|I|de
C. 50. 3-(1,1, 2,3, 3, 3-hexaf | uor o-n- propoxy) —
3,5 - b.s(trmgoﬁénet hyl 4)-dérs'&f‘ﬁhyleélemxw@@9n¥1> -3',5'-

4 (1 1,2,3,3, 3- hexafluorotﬂsnmgggmﬁbrdhethyl)carbanll;de
bls(trlaluoronethyl)carbanlI|de C. 52.

3 chl oro- 4+ 1 1c253"3.3.haxawAmythytpnanxyq@rﬁﬁngi}*AS%(tti+uoronethyI)-
5 . - _carbanlI|d%f&é@%methyf%ﬂggﬁggfgkégigdg,3,3,3-hexaf|uoro-n-
C.64. - 3,5-bis(trifluoromethyl)-2',4',6"'~

‘trichlorocarbanilide
15 C.65. 3,5-bis(trifluoromethyl)-Z',4',5'-tri-
— cnlorocarbanilide
C.66. 3,3'-bis(trifluoromethyl)-5'-nitro-
carbanilide _
20 C.67. 3,3',5~ trls(trlfluoromethyl) -5!'-nitro-
| carbanilide '
C.68. 2! ,3,:,6'-t=trakls(trlFluoromethyl)-4'
nztrocarbanlllde
_ C.69. -(chlorodlfluoromethyl)-3',5'-bis(tri-
25 '

' fluoromethyl)carbanilide

C.70. 3-(1,1,2,2-tetrafluoroethyl)-3",
s(trlrluo&omeuhyl)carbanzl*“e

c.71. 4-phenyi-3' 5'-bzs(trlfluoromethyl)-
30 , carbanilide
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3-
4-
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4-
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a
I
hi
I

0
(
3
(
r
u
|

ucronet hyl ) carbani | i de -

poxy) -3
1,1, 2, 3,
L9 -t
1,1,2,3,
bani I
0

, 5' -bi s(trifluoronethyl)- canbanilide C 54,
3, 3- hexaf | uor o- n- pr opoxy) - & '
i s(trifluoronethyl)carbanilide C:55.

3, 3- hexaf | uor o- n- propoxv)
|de 25 C. 56. g é
ronethyl)@a?ganiIidé'éf§? rosulfony. m ropi r;ﬁ %q QTIuoronEthyI

met hoxycar Itnlo -3'",5" -

o) t hi ocar banilide 30metﬁy58carban41ﬁéhphlorophenoxy) 3

-16-- C. 59.

3, 3 bls(trlfluoronethyl) 5'-nitro-

tri-

-bis(tri-

chl or o- 4- (4€cMBoropheAeXfluBrpSulﬂmnﬂhNﬂﬁﬂﬂkh:ﬂﬁidg&@ﬂgtﬁgtnI|de C. 60.

(

s
(
(
5-

(trif

phAENOXY-

car

(4- chl or ophenoxy) - 3' t 5' -nitrocarbanilide C 61.
3, 5- bFs(trlfIuoronet%%ﬁ?fcﬁghgmaﬂ;ge% t -

UoroﬁeﬁhY|)CarQaQEﬁhQ%oguﬁéon l)-"-(trzfﬁgﬁrome%?%llIde C 63.

4- et hyl phenoxycar bonyl ) - - ‘bi sCtrifluoronet

4- nethylphenoxycarboﬁyPP1$KDFFFP§nH nethylthlo)carbanlllde C. 64.

bls(tr|flqor8nethyl) %chioromethylsulfonyl) 3',5'-bis (tri-

10

30

c.76.
c.77.
c.7s;
c.79.
c.80.
c.sl.
c.s2.

Cc.83.

C.84.

flgoromethyl)carbanzllde

2-(ethYlsﬁlfonyl)-3{,5;5'-tris(trifluorc-

methyl)carbanilide

2- (ethylsulfonyl)-3',5-bis (trifluoro-

methyl)-5'~-nitrocarbanilide

4-(trifluoromethylsulfonyl)-3',5'~
bis (trifluoromethyl)carbanilide

4- (trifluoromethylsulfonyl) -3~ (tri-

fluoromethyl)44‘-methoxycarbanilide
4-(trifluoromethyisulfonyl)-4'-(tri-
fluoromethylthio)carbanilide _
4-(4-nitrophepylsulfcnyl§-4'-(tri-
fluoromethylthio)carbanilide
4—(4facetamidophenylsﬁlfonyi)-4'4
(erifiuoromethylthio)carbanilicde
4—(4-(isépﬁopylideheaminb)phenylsul-
fonyl) ~4'~(trifluoromethylthioc)car~
banilide ' ' |

4,4-sulfonylbis(3'-(trifluoromethylthio)-

carbanilide)



trichlorocarbanilide 15 C. 65. 3, 5-biaCrifluoromethyl )-2' 4" 5 -tri-
chl orocarbani lide C. 66. 3,3 -bis(trifluoronethyl)-5-nitro- carbanilide
20 C. 67. 3,3, 5-tris(trif|uoronethy|) -5'-nitro- carbanilide C 68.
2',3,5,6'-tetrakis trifluoroneth - nltnocarbanlllde C 69. =

3-(chl orodi fl uor 6 5hy|)-34,'5"'s Nﬂb1§54 -(l,2-dichlorovinyl-

fl uoronet hyl ) carbanilide Coi?)carba&z&id&JZ,Z tetrafluoroethyl)-3",5 - bis
(trifluoronethyl) carbanilide C 71. o
4- phenyl -3' ,5' - bCs86ki f | uokoHeshLEPnyIBis (3'~(1,1,2,Qxteard- de -17-

C 72. _ 3-(f|uorosulfonyk?hgrogipﬁ&§ggri E% qgeﬁethyl)carbanilide C 73.
ar

4-(f|uorosuFfonyI)-4'-(tr| uorone lide 5 C 74
4-(fluorosu fonyb)sa.-(triﬁlqggggg%ﬁ&hblf§4.au§r | idg _C. 75.

4- (chl oronet hyl sul fonyl )-3 | 'uor onet ca Jarti1i de
(c y b rxfluoroethoxy)carbanzll

c.88. 4,4-sulbonylbls(4'-(tr1--uoromethyl-
thio)carbanilide) '

10 The presently preferred carbanilide derlv-

atlve for use in the anticoccidial formulations of the

invention is Nicarbazin which as previously stated is a

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)).

| Many carbanilides are known; however, there
exists a class of novel carbanilide derivatives which

. the Applicants have found to be of particular value in
20 .

he inventicn. These carbanilides have the structural
ormula:

W

’ N I 11
2.5 : 0/// \.—N——@——E—./ —I—‘Xq
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o/

C. 76. 2- (et hyl sul fonyl)-3' ,5,5'-tri€19¢if|uoroQ met hyl ) car bani | i de
C 77. . 2-(ethylsulfonyl)-3 ,5-bis (trifluoro- nmethyl)-5
-nitrocarbanilide 15 C. 78. 4-(trifluoronethylsulfonyl)-3 ,5

bls(trlfluoronethyl)carbanlI|de C. 79.

4-(trifluorone |fdny| rgl2 f ronet aghani | i de
20 C. 80. %‘(ﬁ t{ Lfloromet suI fo‘#?)% {%é éx’ afERORLNE &H&
fIuoronethylthF@Fb&H&&MHQRiﬁﬁsqﬂ.hYdr°9§¥4-¢114%¥H%%y|%bF¥%nyP?*Qv (tri-

f1 uor onet hy|th'c,0)CQfab.%Hlld e, Gyeho, oréd (%BE&E}?@EQE@H?DWSUHOHW) 4' -
25 or Qmet hyl t.hi b Bl
4- (4- (|sopropyP'&¥ﬁ§5alﬁgﬁﬁuﬁ%/ o car 2 éFn(tglfI%%?oﬁeth§?tﬂFB?Ear-

bani | i de 30 €hah hydro@embsulfonylbls (3' (trifluoromnethylthio)-
owy) car bant 11 de) G g6, Tneprpdiidi fYpibaed qnd1iyrprel oty
f | uor oet hoxy) c submtiiltubdorC. igy not adwantns¢qmq|bmsqqnnegtsnnowmtn,tpg-
carbanilides of the invention, despite the presence of
the free amino groups, these novel compounds are
10 particularly effective in accordance with the invention.
EXamples of this type of compound are:

2-am1no-3-n1tro-5 (trlfluoromethyl) 2’,4'

dlmethylcarbanlllde
2-amino-3,3'~dinitro~5~ (trifluoromethyl)~-4'-
15 chlorocarbanlllde ‘ W
2-am1no—3-n1tro-5-(trlfluoromethyl) -2',4',5"~
trichlorocarbanilide '
2-amino-3-nitro-5- &= rlfluoromethyl)-Z'-(et 10Xy~
carbonyl)carbanl-lde .
20 2-amino-3,5' -dln;tro-s-(trlFluoromethyl) -2'=
| £luorocarbanilide ’
2-amino=-3,4'-dinitro-5-(trifluoromethyl)=-2'-
chlorocarbanilide
- 2-amino-3-nitro-3',5-bis(triflucromethyl) -
25 4'-chlorocarbanilide |
, 2-amino=3-nitro=-3',5,5'-tris(trifluoromethyl) -
carbanilide
2-amino=3~nitro-2‘,5-cis(trifluoromethyli)-4'-
36 ~ chlorocarbanilide

2-amiao-3-nitro-5-trifluordmethyl-2'-methyl-
4'-bromocarbanilide and

2~amino-3-nitro-5- (trifluoromethyl)-2',6"'~
dibromo-4'~-fluorocarbanilide.



s -
trifluoroethoxy)carbanilide) C. 88. 4,-20-
4-sul fonyl bi s(4'-(tr.ifluoronmethyl - thlo)carbanlllde) 10 The

presently preferred carbanilide deriv- ative for use in the anticoccidi al
formul ati ons of the invention is N carbazin which as previously stated is a

conpl ex of 4,4'- dinitrocarbgﬁilﬁggﬁ ng%gsgyggo§¥ea§ aglg%iEyLQthg1d|ne

However, it should be not is the carb ortion which
exhi bits the ant?®keeierebanilides of skhe singpntiony, can4be195§yyreﬁhhy

carbani | i des ar ecdumicidwye @{ntﬁ@@i@ sfbééauaesl aﬁéhoasneusgecabéémfhleae
deri-vatives which the | {cants have é Eartlcu ar _value In

t he inventi on. é@%?é%gtﬁﬁﬁ??Heépﬁ%b l?ﬁﬁlgPrﬂetu?a 3fodfara: FPErr] 30
-19- 11 ®= mherfnitafbe,aﬂmbFbompmﬁndbemSQHBeOprdp&fe&eﬁy 28dcea8necagh

1601 kowycar bonyl ot AR ERRETHSe SrbhdnyiEhfasfipe 7o, Eﬁfes#%gé’ other 5

t han hydrogen. spondlng phenyl isccyanate as depicted below-

10

cF R
§ SN /“" X
\\E;=.\/NH2 ' \.=.XR1 )
CFG)‘ : ya ﬁ‘;{n
20 - Nbz \NHz

This reacticn is preferably carried cut at a temperature

within the range of 10° to 136°C. and in the presence

of a tertiary organic kase such as pyridine or tri-

ethylamine. Any suitable inert organic solvent such as
23 benzene, toluene, chlorobenzena, dioxare or methylene

chloride may be utilized.

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

30



I nterestingly, although normally free Z&tio substitution is not
-advant ageous in connection with the carbanilides of the invention, despite
the presence of the free am no groups, these novel conpounds are 10
particularly effective in accordance with the invention. Exanples of this:
‘type of conpound are: 2-am no-3-nit EKAMPLEr 0| uoromet hyl )-2', 4' -

di met hyl carbanilide 2-am no-3,3'-dinitro-5-(trifluoronethyl)-4'-

chl or ocar bani 2+AMINO#3+RETRONS + (EREF LUOROMEBTHE E 2|, ' *DIMETHYLCAR~
trichlorocar bggits, 2-am no-3-nitro-5-(trifluoronethyl)-2"-(ethoxy-
carbonyl)carbanr 20

2-anino- 3, 5' - di nltrO 5- §Lii EryosoneEiel hoZomelth

2-an1no-% ] ni§ rifluoro rbanllld
S o o3t ni 9iAntag B2 2l grangs, Babilphie) 288 ¥, Cﬁw 7% de
2- ani no- 3- ni tisodyahabe - KLLS(graﬁBuonoomthpﬂha &chamdheﬁeup in

o am ho- 3. ni (10 8L 5F AethkieHS] S9EbRtR) dng Ll 0S¥ BlMadite .
: 2-anino-3-n|twas5a4dedfluﬂheneehyt}oa'm@xtudebwasomalnwaummnbanbaniIide.
23°C. for 16 hours. The yellow precipitate was £il-

10 _
tered and. drzed, m. p >300°C. Elemental analysis showed
the following:
Calculated for C16315F3N403 c, s52. 17 H, 4.08; N, 15.22.
Found: C, 53. 01 H, 4.05; N, 16.44.
15

Additional carbénilides were prepared by
substantially the same procedures as that of Example 1.

EXA.M.PLE 2

2-Amino-3,3'~dinitro=5- (triflucromethyl)~4"-

20 chlorocarbanilide was prepared by reacting 3-nitro-5-
(frlxluor-methyl)-o-phenylened amine (2.2 grams; 0.01 mole)
and 3-nitro-4-chlorophenyl isocyanate (2.0 grams.

0.01 mole). The product, 3.3 grams, melted at 214-216°C.
Elemental analysis'showed the following: ' '
25 Calculated for cl4H Cl,3N 05._ C, 40.06; H, 2.16; N, 16.96.
Pound: C, 40.33; H, 1.88; N, 16.45.

9

EXAMPLE 3

2-Amino=-3-nitro-5-(trifluoromethyl)~2',4',5'-
30 trichlorocarbanilide was prepared by reacting 3-nitro-5S-
(trifluorcmethyl) -o-phenylenediamine (2.2 grams; 0.1 mole)



-20- This novel ~class of ureas, as mellen?%he ot her carbanilides of the
- invention,. can be prepared by conventional synthetic procedures such as
t hose specified in German Patent Specification No.. 2,334,355. For 5

I nstance, the conpoundssgﬁé'be prepared by reactron of the a roprrate

0- phenylenedlanﬁﬂg\ﬁ PrERke | 0%y D hineeR) -
bel ow. 15 [err] TRe Eroaw&amema atprza‘a-rmsc.carnem:éml ainﬂ.;tﬁmerat ure

wi thin the rang 0 and in the presence of a tertiary
Srbhyeth Sl b oy - Tabie

~organi c base suc et hyl am ne. Any suitable inert
or gani ¢ sol vent cmmlas;e% ﬂwanﬁq_qéi Qloj 3¢hl®r o‘-b'laa&leneli oﬁcﬁaand\lorlz 63.

met hyl ene ghloride may be utilized. The e Anpl ess 4
illustrate the synthesis of this novel class of car anl §$( . eﬁ -40.
N EXAMPLE 4

2-Amino=3-nitro=-5-(trifluoromethyl)-2"'-
(ethoxycarbonyl)carbanilide was prepared by reacting
10 3-nitro-5-(trifluoromethyl)-gfphehylenediamine (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 C,.H,.F,N,O C, 49.52; #, 3.67; N, 1
1

178157 39405 2
ls Found C, 49-75; H' 3.59: N,

3.3
3.5372
— . EXAMPLE 5
| 2;Amino-3,5'-dinitro-s—(trifluoromethyl);zf-
fluoroéarbanilide was prepared from 3=nitro-5=-(triflucr=z-

’ methyl)-o-phenylenediamine (1.l grams; 0.005 mole) anc
20 '

2-fluoro-5-nitrophenyl isocyanate (0.8 gram; 0.005 mo.=
The product, 1.2 grams, melted at 218-220°C. Elementa.
-analysis showed the following:
Calculated for C14H9F4N505 C, 41.70; H, 2.25; N, 17.:7.
25 Found: C, 41.91; H, 1.98; N, 17.:2"7.

EXAMPLE 6

2-Amino-3,4'4dinitro-5-(trifluoromethyl)-Z'-
chlorocarbanilide was prepared by resacting 3-nitroc-5-
(trifluoromethyl)-o-phenylenediamine (1.1 g-ans; 0.005
30 mole) and 2-chloro-4- nltrophenyl isocyanate (1.0 gram;
0.005 mole). The p*oducb, 1.2 grams, melted at 2”0-?7“’C
Elemental analysis showed the following: '




- . . W/
EXAVPLE 1 2- AM NO-3- Nl TRO-5- ( TRI FLUORGMEBTHYL) -2', 4' -DI METHYLCAR-

BANI LI DE. 3-Nitro-5-(trifluoronethyl)-o-phenyl ene- diamne (2.2 grans; 0.01
nol e) and 2, 4-di net hyl phenyl isocyanate (1.5 grans; 0.01 nole) were taken
up in 40 nl. of nmethylene chloride, and 1 m. of pyridine was added. The

reaction m xtgakcudatedi Ebel cgﬂxgtﬂ%hw J:. igr M'da)urw, 2.e; we) a6,
precipitate was fil- tered an I ed

o[ e tal an S]
showed the follow ng: Calcul ated forFf %O S@r % ?3'8'815i P&,?' %3/242&
Found: C, 53.01; H, 4.05; N, 16.44. Eééggéﬁ&ée - Addi tional carbanilides
were prepared by substantially t he dures.as that of Exanple 1
EXAMPLE 2 2- Am no-3, 3 Lﬂh&hg-@- Eﬁ:z-fo'-%ﬂr%m%&'wérzghuo%methyu -4'-

chl orocaPbani |l i de was gre ar e reactin -
(trifluoronet BjLPrecak ﬁ?#éhé&l&ﬁﬁnPrFPigﬁﬁwﬂﬁsIQ§Qﬁﬂqﬁﬂ%ﬁa%$nP -3-

3-nitro-4- Chlﬁiefaesw(t&.-smua&ahatﬁ%ﬂ-@r Wdhedintine THE, I 5 3.3
granms, nelted_ at_ 214 é E q! SIS sh wed the follow ng: 25
Cal cul ated fof- P%r??le &é GGC ﬁ°r?'fG( .pPhenyl Lgo-

1. 88h|hl 16. ﬁévaEXAHPKE .3 grémsngogoajumaﬁﬁ (tmﬂeupruﬁndtd)léh gfhmé - 30
trichl orocarban r # ting
(triquol@netﬂ?## g Sﬁa2§?egg§°§n1nélﬁﬁg%' gaﬁééiiéﬁﬁnﬁﬁawed the
following:
Calculated for C, H,CLF N, O0;: C, 40.70; H, 2.05; N, 12.66.

Found: C, 40.90; H, 2.04; N, 12.67.
EXAMPLE §

2-Amino-3-nitro-3',5,5"'=-tris(trifluoromethyl) -
carbanilide was prepared by reacting 3-nitro-5-(tri-
f£luoromethyl)-g~phenylenediamine (l.l grams:_0.00S mole)
and (3,5-bis(trifluoromethyl)phenyl)carbamoyl chloride
(L.4 grams; 0.005 mole). Elemental analysis of the
product showed the followzng '
Calculated for C; H,F.N,0,: C, 40.35; H, 1.92; N, 11.76.

Found: C, 40.52; H, 1.82; N, l1ll.78.
EXAMPLE 9

25 ~ 2=Amino-3-nitro~2',5-bis(trifluoromethyl)-4'-
chlorocarbanilide was prepared by reacting 3-nitro-5-
(trifluoromethyl)-o-phenylenediamine (2.2 grams; 0.0l
mole) and 4-chloro—2-(triflhoromethYl)phényi isocyanate
(2.2 grams, 0.01 mole). The product melted at 245-247°C.

30 Elemental analysis showed the following:

Calculated for Cl sH,CLF C, 40.70; H, 2.05; N, 12.66.

9 6 4 3
"?Ound. c, 40.94; H' 1—088; [\ ¥ 12.55-



i _
-22- and 2, 4,5-trichl orophenyl isocyanat e-2(42-. 2 grams; 0.01 rmole). The
product nelted at 225-227[err]. Elenental analysis showed the follow ng:
Calcul ated for [err] C, 37.91; H 1.82; N, 12.63. 5-
-Found: C, 37.83; H, 1.55; N, 12.40. EXAMPLE 4
2- Ami no-3-nitro-5-(trifluoronethyl)- ZEEEEEéhd&&carbonyl)carban|I|de was
prepared by reacting 10 3-nitro- 5 gtrif Iuo one hlg 0- phe er edlan1ne
(1.1 grams; 0.005 nol e) adTPiaeis 5&%&%@% 9 dte T@??ﬁ" e
0.005 nole). The -b&@ﬁb@arbhnél@.fdﬁﬁvaﬁlﬁﬁspiﬁd Al iy - 3-Eiﬂfm:lﬂ¢51¢

anal ysi s shomed ol | ow | c I ar 7HL5F 4

3 67y N 1 fér:.ftluor%me'%gzylga % qiﬁa&un a\.lép ﬁaﬁ 30g Slglz N
13. 59 EXA LE 5m®lhm1nmds25mathmhﬂﬂrhiqmnpHﬁnxiwmnndnﬁ@aﬁé (2.1 grams;

- fluorocarbani | i ge gWagoRlgnar %ef@&d’d t“{%a dd fiitP-fzz%vc. Elemental

met hyl ) - o- phenylenedlan1ne nol e

2-f1 uor o- 5- ni t r 3pRLNFLS SECYR% q;%ﬁﬂ%ﬁgt)OOS more The product, 1.2

grans, nelted ataaém&%%erfrdr @rﬁrbﬁz@ '\ﬁ .VSI@, snovsa;i te i(ﬁéovwnglz 93.
Cal cul ated for Cl4H F4N 50: 5; &E - Foqu i? 4
H 1.98 Nj,17. 25 : C' 40; 55r 1.

EXAMPLE ll

2-Amino-3-nitro-5-(trifluoromethyl)-2',6"'-
dibromo-4'-fluorocarbanilide was prépared by reacting
3-nitro-5-(triflucromethyl)-o-phenylenediamine (2.2 grams;
15 0.0l moie) and 2,6-dibromo-4~-fluorophenyl isocyanate. The
2 product'melted at 249-251°C. Elemental analysis showed
' the following:

Calculated for C,,H Br P,N,O c, 32.59; #H4, l1l.56; N, l0.86.

1478°F2F 4V¢V3¢
Found: C, 32.64; B, 1.39; N, 1l0.76

20 The preferred ratio of carbanilide to
polyether in the anticoccidial compositions of the
invention is from 40:1 to 1:20, more pfeferably £rom
10:1 to 1:10, for instance 2:1 to 1l:2, by weight.

- Although the compositions of the invention are effective

5

in controlling coccidiosis 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. | -



EXAMPLE 6 2- Ami no-3,4'-dinitro-5- (trlflu%ronethyl) 2' - chl orocarbanilide
was prepared by reacting 3-nitro-5- (trifTuoronethyl)-o-phenyl enedi an ne
(1.1 grans; 0.005 30 nol e) and 2-chl oro-4-nitrophenyl isocyanate (1.0
gram 0.005 nole). The product, 1. 2 grans melted at 220-222' C. El enental
anal ysis showed the foll ow ng: - Calculated .for [err] ,C _40.06; H,
2.16; N, 16.67. Found: &ing¢ PPc%di?SEfLS :feqfts gth gtinal

2- Ami no- 3- ni t kgadt,, Ezﬂu demtdﬂlahé preédemt Olevéneion deryas
pr epar ed by react|

e .
P o o (171 { RoRoteAy SRAERRTs, fios, aF b #mini stratian- o Bhe BPLY- and
4hchlor3 3t(tethbmoamtﬂﬁfﬂﬁmdsy?ne|ganezgki¥uaf(rbﬁ sphubilftPlinol e) .

The produc a r nt

Chovet tRo § oFREetis Soan Ly oY \itn Tl ol j* e FOBRT"| FhoPPRoXy, ©
12.66. Found: the p:rsss@t anzrmi-on\l is prpet) siministering the .

2- Ai no- 3- i {601 Feehel/ carbati i1 dd U AW don 066 e | pie ey phegared by

187 Bt oo, Sy A R AR Frboarditly © O
it is the practice of the industry to supply poultry
10 with only one source of feed, constituting the entire
food supply of the poultry.  The:efore; in a preferred
practice of the present invention, the anticoccidial
combinations are supplied in a total feed, Wiﬁh con-
centrations.adjusted accordingly. Those skilled in the
15 art, however) will recognize that concentrations are to
be adjusted upward, should it be desired to supply
poultry with multiple sources of food only one of which
contains the combination of the present invention.
The active ingredients of the compositions
20 of the anentlon can be employed in a wide range of
concentrations in the feed administered to poultry. I=
general, for those components which are known anti-
coccidials, the maxima to be employed in accordance
'_with the presént'invehtion a:e the same as the maxima
25 for anticoccidial treatment by the individual com-
ponents. The lower limits in accordance with the
present invention'ara génerally less than for control
by the individual components, especially where the
components are being used to minimiZe side effects of
30 either individual component. Generally, compositicns
in accordance with the invention will not contain less
than 15 ppm nor morg than 25% by weight of active
ngredients.



s - . _

(1.4 grams; 0.005 nple). Elenental anal ysi2¥of the product showed the
followng: -Calculated for Cl16H F [err] C, 40.35; H 1.92; N, 11.76. Found:
C, 40.52; H, 1.82; N, 11.78. EXAWPLE 9 25

2- Am no-3-nitro-2',5-bis(trifluoronethyl)-4'- chlorocarbanilide was
prepared by reacting 3-ni iRepresentatiiverammints Jobd-spilected b it ttiter 2. 2
grans; 0.01 nol -3 O-p 2= tasi fdqu t 'qgﬁmﬁgﬂ5 shkp. 2
grans; 0.01 nol %#q%g%fraoydﬁg{) 1:’r;rieel( tfelé;éé’t %‘%%@2% 1Qerr : y%%g_. El erren?"é{f12 :
anal ysi s showed aixige 3so|fcdliawg: Cal cul ated for [err]: C, 40.70; H 2.05; N,

12.66. Found: C, 40.94; H 1. 8ionNabbhtbR0 to labdife PN d€

2- Am no- 3- |tro-5-(tr|fluoronethIgézi-nnthyl- 4' - bronocar bani | i de was
prepared by reacting 3-nitro-5m%ﬁ $4t%for onet hyl ) - o- phenyl enedi ami ne (2.2
granms; 0.01 nole) and 2-net hyl -fdm apierRs toabewzt 20§ pamgrdins; 0. 01

PD:F)._The géfduFt_ngl;ed at 2%1- £é?r]. El emrental anal ysis showed t he
ol I owi ng: cul ate or [err \- 59; H 2.79; N, 12.93. Found: C,

41.40;: H 2.65: N, 12.71. Eo ]from about 35 to about 125 ppm of

_ lasalocid;

10 ~ from about 25 to about 100 ppm of
salinomycin; _
from about 5 to about 15 ppm of A-204;
£rom about 25 to about 100 ppm of
lonomycin: ' '

15 from about 25 to about 100 ppm of X-206;
from about S0 to about 2¢0 ppm of
nigericin; and T
from about 10 to about 50'ppm of
dianemycin.

20 ~ 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,

23 cémpositions of the invention in the form of feedstuifs
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

36 invention,-compositions-comprise a polyether antibictic

and nicarbazin or 4,4'-dinitrocarbanilide as the sole

anticoccidial agents.



EXAMPLE 11 2- Amino-3-nitro-5-(trifluofdmethyl)-2',6' - -
'di bronp-4'-fluorocarbanilide was prepared by reactlng
3-nitro-5-(trifluoromnethyl)-o-phenyl enediamne (2.2 granms; 15 0.01 nole) .
and 2, 6-di brono-4-fl uorophenyl isocyanate. The product mel ted at :
249-251[err]. El erre:mmpoanaiyssscshbaédinbeaf alilxdwireg-ofCal cul ated f or ‘

The pr of eris FHATER oP e At THECERORBP P RS rEoRchanBRBill il

ggnp05|t|@%?églah EByi witht ithe iodensinOib wmeLdmmmanceaﬂdqferably from
ltol [ tance b hqu e conposi tions
of the |n@Mﬂﬂ%é¥%ﬁ QFPeaﬁaf&%ﬁ?ﬁg Rf %ntro 6%c§|g?o§$§ in all avian
ﬁpecges @mefnsquffaatdma&yxnmmmtluueupalpartimubaeignpmeﬁannedwlonIy
as comerci.al _ si ca 0Si [ ra= such as

chi ckens &MR3H %%é % %%% Zig‘&%ggléghcocé g%%@%%?eg{%a%%g&nt est i nal

tract, thqunaxra¢toﬁeedungupﬁwpsuhtrynmmnﬁaxnarﬁrpm abbatm2&iittabl e for

Oral 2 RS pph"8 £ HotiefL LA aRE' HUcH | 508t °28°U8 Ariohead OV
| ppm of nlcarbazln or from about 25 to about 100 opm of
10 4,4'-dinitrocarbanilide. ' -

Since the polyether antibiotics alone are
active as anticoccidials, the compositions of the
invention are useful regardless of the exact concen-

_ tration of the carbanilide.  As hoted above, certain of
- 15 the carbanilides,.alone,_exhibit anticoccidial activity.
- Therefore, preferred embodiments of the present inventicn
are those wherein the carbanilide is employed in a
concentration that potentiates the antlcocc1d1a1
activity of the polyether (where the carbanilide is,
20 itself, lacking anticoccidial act1v1ty), or in a
concentration that is synergistic with the anticoccidial
. activity of the polyether (where the carbanilide also
- exhibits ant1cocc1d1a1 act1v1ty)
The Group A compounds xnclude both compounds
25 exhibiting no independent antlcoccldlgl activity, at
typical rates, as wellfas compounds ekhibiting indepen-
dent anticoccidial activity. Each of the Group A
compounds has been found to potentiate or synergize,
respectively, the actiwvity of a representativé polvether
30 antibiotic, monensin. The potentiating and syuergiiing
effect of the Group A compounds is shown in Tables I
and IV, below.



\‘(I -

5 wat er, even in the sodium or other 8% form Therefore, the pr esent
~i'nvention is practiced by adm nistering the polyether/carbanilide '
conbination to the poultry in a feedstuff rather than in drinking water.
Furthernore, it is the practice of the industry to supply poultry 10 with
only one source of feed, T&en&STCUR BnFompoungds Bre davahippiry S { Ratent

poultry.. Thereharea Q@4§4BBGEQY@QﬁﬂyfﬂﬂddﬁidUhdﬂEidI*SﬁHﬂVLﬂ?“”“'On t he
in.a tot feed, with con-

anti cocci di al atlon are sup
centrations adf%tef 55‘(30 GeNgRye %’F&?érﬁalm &8 yter'i’e ify ameynts powever,
will recognizewhhah ageceyneatigticans to headintsicatoidiald acdiom el i t be

desired tq sup Y «RQUbLbS nultiple sources of food only one of which
cont ai ns ?he Cgkblﬁgtké%¥g¥h € ‘present invention. The active ingredients

of the conpositions 20 Tbe GW@UPn@bﬁpmm¢un§$larenﬁdughﬁiin1Ganﬁaﬁarange
of concentratieaseh® EBRci2e¢a2dBNNN. LA IO :J%%J'EJ %xﬂfbxg.e -a for

those conponents which_are known ant] - coccidia he maxi ma

enpl oyed in aCESFH&ﬁ&éleFﬁlyﬁéYbregﬁﬁﬂ|§%ﬁﬂ¥ﬁhﬂ¥%ﬁﬁaRQQ?%ﬁﬂhi%ﬁ;the
maxi ma 25 foe:npmbyeacandaﬁbuhlteawm&h hire Rgrdididtivlas g wents. The

han for S8nt r BPCRGSPRESERY REAIAH SoRpoRtiR £0 WASHAEA+ | TAR oR (phe
conponents ar eelfEengsusdd the Giroup x:ecsmﬂ:@mn‘dfseciss sﬁovﬁﬂ in a@idbis I,
oent o o TERIrSha EERICHUIL ARG MR WERNIAT
active as to any of the carbanllldes to be employed in the
present invention will enable those skilled in the art
15 to determine the preferred potentiating or synergistic -
amounts of the respective carbanilide.
- Poultry feedstuffs of all types and formulae
'in the poultry J.ndus_try may be used in administering
the combinations of the preseht invention. The following
20 - formulae are exemplary only.

Broiler Starter

Ingredients ' Percent

Corn, Yellow, Ground ' 50.0
25 B Soybean 0il Meal, Solvent
Extracted Dehulled (50%) 3
Animal Fat
Fish Meal with Solubles (60%)
Corn Distillers Dried.
Solubles
Dicalcium Phosphate, Feed Grade
Calcium Carbonate (Ground
30 Limestone)
Vitamin Premix TK-0l (L.O3)$/
Salt (NacCl)
Trace Mineral Premix TK=01l (1. 02)2/
Methionine dvdrcxy Analog
- Total

Bl aad - noo
e e a o L]

00 O o W

« ¢ & o @

(e [oNeoNoNoNe]
-
ol wWwum o

=
O



-

I ngredients. -26- Representative annggts of sel ected pol yet her
antibiotics in the final feed destined consunption are as follows: from
about 20 to about 120 ppm of 5 nonensi n; fromabout 25 to

about 100 ppm of narasin; from about 35 to about 125 ppm of |asal ocid; 10
from about 25 to about 100 ppm of salinonycin; fromabout 5 to about 15 ppm
of A-204; from about 25 to aboutEIQQ}&EEE%EEEEhonyCin; 15

from about 25 to about 100 ppm of X-206; from about 50 to about 200 ppm of
ni gericin; and fronlaboﬂﬂﬂiﬂéiﬁ;iﬁout 50 ppm of di anenycin.B
carbanilide is generall enpl oncentration of frcngiigput 10 to
about 250 ppm preferabg 8 v §§ bout 100 ppmin poul try
f eed. Ar’rgunts will be a dé(rglbr%e) than one ﬁol7yet her,

Anlmal Fat (Beef tallow) 6.0

Dicalcium Phosphate, Feed Grade 2.7
_Calclum Carbonate (Ground Limestone) 0.9
Vitamin Premix TK-01 (1. ,03)1/ 0.5
Salt (NacCl) : 0.2
_ _ Methionine Hydroxy Analog 0.2
10 Trace Mineral Premlx TK-01 (1.02)2/ 0.1
: Total 100.0
. Chzck Starter, Light Breeds
Ingredlents o _ Percent
) Corn, Yellow, Ground - ' 56.3
15 Soybean Meal, Solvent nxtracted, v
Dehulled (50%) 17.9 -
Wheat Middlings = ' 10.0

Corn Distillers Dried Solubles

Fish Meal with Solubles

‘Alfalfa Meal, Dehydrated (17%)

Dicalcium Phosphate, Feed Grade
20 Calcium Carbonfte

Vitamin Premix

Salt (NacCl)

Methionine Hydroxy Aaalog

Trace Mineral Premix :

QQOQQOHNU'U'
e Jo o o o o o o o 0
QHNU)U!\DNU\OO

Total 100.0

25

30



N

or nore than one carbanilide, is enployéaQ'Thus, 25 conpositions of the

invention in the formof feedstuffs for direct consunption by the avian

species to be treated will normally contain from 15 to 450 ppm of the

‘active ingredients. In a preferred enbodi nent of the present 30

i nvention, conpositions conprise aEpblebt@rowenti biotic and ni carbazin or

4,4 - d|n|trocarban|I|de as t he, sole anticocci di al agents. -27-

Conposi tions cont ai ni ng Ingxediertsf nicarbazin or 4,4' -di nPeEgeatbanilide

‘and nonensin, especially mnth the nDnenS|n |n the connerC|aII¥ avai l abl e
B?

form consi sting of fact antf 2 nount of facto constitute.
a particyarly preferre ? %gPﬁvﬁﬁ?Fﬁﬁ dA preferred

feedstuff” for direct fe abns fé nhabout '§o about 75
ppm of nonensin and fro ﬂt F29Pcarbaztn2or from
about 25 to about 100 ppp nltrocarbanlllde Si RCE the

pol yet her anti biotics aI |ve as ant|COCC|d|aIs t hent mposi ti ons
of the invention are us hiéﬁ&ﬂé 5&ct concen- tgpagion of the
carbanilide. As noted abgpvfse Qffdéddl e carbanllldeso @l one,

exhi bi t E¥Hi0000|d|al activity. Total 100.0

Pullet Developer.

Ingredients : . Percent
Corn, Yellow, Ground 67.5
QOats, Ground Whole 15.0
15 Soybean Meal, Solvent Extracted,
U - Dehulled (50%) o 13.4

Dicalcium Phosphate, Feed Grade
Calcium Carbonite
Vitamin Premix
Methionine Hydroxy Analog
Salt (NacCl) 2
20 Trace Mineral Premix

QOO OO HN
afoe o & o o o
OHNNU‘OH

Total 100.0

25

30



Therefore, preferred embodi nents of theyquresent invention are those wherein
-the carbanilide is enployed in a concentration that potentiates the
anticoccidial activity of the polyether (where the carbanilide is, 20
itself, lacking anticoccidial activity); or in a concentration that S

synerglstlc with the antICOCCIdIE fﬂﬁlg’ é of the polyether (where the
carbanilide al so exhibits antic ity). The G oup A conpounds
i ncl ude bot h conpounds ég eg)&mlgi ting no i ndependent antlf,gg%% g% al
activity, at typical r | as conpounds exhi bi ti en- dent-
anticoccidial activitygdoaeh Oud 5#%% Q§HBB¥9Q§ has been found to
potentiate or synerglze 5% (53 ely, e actl vl ? a rephpesentative
pol-yet hgr 30 antlblotugn THEANHW, Gf@ﬁhamnentlatlng and gynergizing

effect of the Goup A @qgmpw@xi|¢igﬂusuld51g§bles | .and 1V, 5b@Iom1 - 28-
-The Group B conpounds ®eaf aadiliow N U. S. Patent No. 3, 284,438,490 exhibit:

anticoccidial activitycCokrenDdferidldde\Dried Belwbddy enpl ogesl i n anounts
which are synergistic adfalfahdenl, Ouhydtatedic(1T$)y 5.  d{Sthe
pol yethers. The G oup Oicalodmm PhosphahahtFeed Grade Patent. Spem fication

No. 2,334,355 to exhleBLmﬂum-Carbonfte 1.2
10 Vitamin Premix : 0.5
Salt (NacCl) 2 0.2
Trace Mineral Premix 0.1
Methionine Hydroxy Analog : 0.1
Total 100.0
Turkey Finlsher
15 - Ing:edlents S Percent U
Corn, Yellow, Ground ' 71.2

~Soybean Meal, Solvent Extracted,

Dehulled (50%) 9.9

Corn Distillers Dried Solubles 5.0

: Alfalfa Meal, Dehydrated (17%) 5.0
20 Animal Fat 3.0
Fish Meal With Solubles 2.5

Dicalcium Phosphate, Feed Crade 1.7

Calcium Carbonite 0.5

Vitamin Premix 0.5

Salt (NaCl) 0.4

Methionine Hydroxy Aaalog 0.2

Trace Mineral Premix 0.1

25 . Total 100.0

1/

Vitamin premix provides 3000 IU of vitamin A, 900 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
pantothenlc acid, 4 mg. of riboflavin, 0.10 mg. of
vztamzn Bys, 0.10 mg. of biotin and 125 mg. of ethoxy-

30 in per ﬁa of comple e feed.

3/J.rac:e 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.



s _
coccidial activity. They are |ikew se preferably enployed in amunts which
are synergistic as to the 10 anticoccidial activity of the pol yethers.

P?Ta gnlthe gffects of mﬁ?(fftﬁgélﬁgﬁhﬁwrﬁsiéﬁ?ﬂ@“ﬁrent??ﬁdﬂi|?f||| Snd
el ow r e-findi eri e 0 an e carbanilides
Lo be el oy HEERSENELA: AtihaT B cABRGA LAbaT bbb BOHAEEYek: AT THEE he
aLt 15 t;) @f@rmgmolhngr prﬁder{.ndt?et @biulfﬂfry\g:fmdu'swgrgl_am Ct-.}?émunlts of
t he respective carbapilide r eedstuffs of.a pes and f.ormulae in.
the poultry IRIRLRDERETS P ot | REBRRAY SrranlsiShectBnBiam (AR of ¢ he
present S nverthis. fc‘fhm.f olSuxnh Eréfixesotydizably exmpplisey thdy. Broiler -
Starter Ingredl el | ow, s G ound
50.0 25 - ééh%‘yﬁ‘en%?tﬁéal th§o|s\?e1rﬁ£%‘f g%fgg;’&ﬁéﬁ'eé"{%o%

30.9 Animal Fxlid substance capable of beihd ifmgasihed by ttheSol ubl es

500 Ly cal o uRILEERS, SuBtlds £68nThe8T, S Hurds . erushed dimestones

Li nestone) soybean meal, soya gritsgp. aiﬁt%%ﬁers#edrxeﬁKgmhxmspS)1/

?i50§?£?0(“bq;9trus meal, wheat middlings aHd3cIh9ee M Becdl Prem x TK-01
' a premix is mixed or blended with other substances to

constitute either an intermediate premix or the finished
feed.
' A representative'prémix in accordance with

15 the present invention is as follows:

() _ monensin: 45 grams activity

a selected carbahilide 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 of finished feed to provide a composition in
accordance with the invention in the form of a feed
suitable for consumpticn by poultry. Premixes in
accordance with the invention will normally contain

25 from 1 to 25% by weight of active ingredients.

.The present invention was evaluated in
chickens as follows: one—week-old broiler chicks were
fed a medicated or control ration, typically for one
day, prior to infection (by gavage) with oocysts of a

30 coccidiosis~causing organism, generally 750,000 oocysts



Met hi oni ne Hydr oxy Anal og - 0.1 Total 100.0 -29-. Broiler

G ower Ingredients =33= percent Corn, Yellow, G ound
57.7 Soybean Meal, Solvent, 5 : Extract ed, Dehulled (50%
31.7 Aninmal Fat (Beef tallow) 6.0 Di cal ci um Phosphat e, Feed
.Grade - 2.7 Calcium Carbonate (G ound Linestone) 0.9 Vitanmin Prem x

TK-01 (1.03) 16f EimeriaOaBeSxul ifda@nd 75,000 ococysts of Eimeria(.?2

(3 D2y3) "0, 1ERRELIEN™ Be chicks yape helaRARd i Befy Sidpditibe

| ngredi ents. rations for an additionpds penichaf time okYPigaliy six

56.3 15 days. DRERRANeMRAlfiveolcHERlks U %:tc%‘iau : _Ifa:é@f/iy
17.9 Wheat M dd |ngs . - 10. 0 Corn | stil ers Dried
Solubless two replicafef, per,theasHenfi s Anticoccidial efficacy

was determined by lesion scores. To determine 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 scqred aé 4,
10 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 preli-
minary test "A"; in this test, monensin was tested
15 alone at 50 ppm and the carbanilide compound was tested
in combination with monénsin, each at 50 ppm. In a
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
20 tests at more varied concentrations were alsc conducted
with certain of the compounds. o
The results are'reported in the following
tables. The concentration of monensin and the car-
banilides is expressed as the parts per million (ppm}
25 of the total feed provided to the chicks.



AN -
Al falfa Meal, Dehydrated (17% 234, Di cal ci um Phoéphat e, Feed G ade

1.3 20 : Cal ci um Car bonate . 0.9 Vitamn.
Prem x 0.5 Ssalt (Nad)
- 0.3 Met hi oni ne Hydr oxy Anal og 0.2 Trace Mneral Prem x
. 0.1 Total 100.0 25 30 -30- Pullet ?Agﬁfrr I ngredi ents '
Percent Corn, Yellow, G ound . ——=  73.5 Soybean Meal, Sol vent
Extracted, 5 Dehul | ed (50% " 21.9
/ + e, - - .. LESTON SCORES
Di-cal ci um Phosphat e, Feed G ade . Fige Freame gma-@me,m Tanella
1.0 Vitamn Prem X _ mortedbin ) wonensin
0. 3 Met hi oni ne HydroxyMEB& _ ——02—Tracc Nrner a—Premr=x
0.1 10 5 Humber ' o 282l 1009 Pull3d
Devel oper | ngredi ents Per cent
A.3. A 0 2.3 1.6 2.0 1.9
50 ’ 0.7 009
B 0 3.0 1.2 2.0 1.2
50 : 3-0 1.2 2.5 0.7
10 A4, 40 2.8 1.6 2.0 0.9
' 50 0 0
B 0 3.0 1.2 2.0 1.2
50 300 009 2-!‘ 0.6
A.S. A D 2.4 1.2 2'5 lia
U 15 50 0.3 074
B 0 3.0 1.2 2.0 1.2
50 3.0 1.1 2.2 9
A6, A 0 2.3 1.6 2.0 2.9
' 50 1.6 0.6
20 38 0 3.¢ 1.2 2.0 1.2
50 2.9 0.8 2.5 0.5
A.7. A 0 2.5 1. 2.4 2.3
50 ag. 0.4
3 0 30 1.2 2.0 1.2
25 50 3.9 1.4 1.8 0.6
A8, A 0 3.0 1.2 2.1 0.9
59 ' 0.4 3.2
3 0 3.3 1.3 3.0 2.2
50 2.6 0.8 3.0 1.0

30



Corn, Yellow G ound ~ 67.5 Cats, G ound \Whol e

15.0 15 Soybean . Meal , Sol wdht Extract ed, Dehulled (50%
13. 4 Dical'ci um Phosphate, Feed Grade 2.1 Cal ci um Car bonat e
1.0 Vitamn Prem x _ 0.5 NEt hi oni ne Hydroxy Anal og
0.3 Salt (Nad) 0.2 20 ~ Trace
M neral Prem x2 _ TQ.B'UE To(&dnt?@p. 0 25 30 -31- Turkey
Starter Ingredients ercent Soybean Meal, Sol vent:
Extracted, Dehull ed - 40 LESTON SCORES Corn,
Yel | ow, G ound - 389.7 megml ubfigeria tenella
5.0 Beef Tallow soun —o30nesin [ Stiller gofyisdd
Sol ubl es 2.5 ggﬁﬁ%%.weal , Dehydraged (17%sq - 4.5 Diggl cium
Phosphat®, Feed G ade 2.5 Cal ci umTcaArTONATS , _ 1.2
' A.9. A O 3.0 1.2 2.1 0.9
39 ' 0.7 0.8
2 0 3.3 1.3 3.0 2.2
50 .8 0.8 2.9 1.3
10 A.10. A 0 2.7 1.7 3.0 1.0
5 , 0.5 0.5
3 0 3.3 1.3 3.0 2.2
3 2.4 G.9 2.7 1.7
A.11. A0 3.6 1.2 3.0 1.2
15 _ 50 0.6_ 0.8 V
B O 3.3 1.3 3.0 2.2
50 2. 1.4 2.8 1.1
Aulzo A 0 : 2-8 ) 1.1 2.3 l :
- 50 ' .1 Q.73
20 3 0 3.3 1.3 3.0 .-
50 2.5 0.9 2.9 0.3
A.13. A0 3.0 1.2 2.1 0.9
50 0.9 2.5
3 0 3.3 1.3 .0 2.2
50 2.9 1.4 3.0 1.2
25
Anll‘a A O 3.0 1.2 2.1 0-9 ‘
50 1.2 0.5
3 0 3.3 1.3 3.0 2.2
50 2.6 1.1 3.0 1.3
30 C.8. A0 2.7 1.7 3.0 1.9
50 1. 0.4
3 0 3.3 1.3 3.0 2.2
50 2.3 1.1 3.0 0.3



'\/.

Vitam n Prem x _ QLfg-Salt (Nad) 2

0.2 Trace Mneral Prem x : 0.1 Methionine Hydroxy Anal og

0.1 Total 100. 0 Turkey Finisher 15 I ngredi ents

Percent Corn, Yellow, G ound 71.2 Soybean Meal, Sol vent

Extracted, Dehulled (50% 9.9 Corn Distillers Bried
Sol ubl es 5.0 Alfalfa Meal, TABRE L {eane'd) 7oy 5.0 20

Ani mal Fat ' 3.0 Fish aLJ ,,- ubl es

2.5 Dical ci um Phosphat e, Feed G ade
‘0.5 Vitamin Prem x ,

0.4 Met hi oni ne Hydroxy Sompbued : - erm—-ﬁ%
0.1 25 5 Number 0 Tatd0 100 001/v_r_éﬁ|_n_
© prem x provi des 3000 11U of vitamn A 900 ICU of vitamn D, 40 .
vitamin E, 0.7 ng. of vithadPn X 406b ny. 852 chollnIe 70 my. %ﬁnlécgn 4
mg. of pantothenic acid, 4 ng. of rA%of I avi n 0. 10 . of vitamn E}['er]

0.10 ny. of biotin and 125 ng. of et oxy 3 per [er;] of cgnpl ete
' ' P : of rra#g

feed. 2/ Trace mneral prem x prov nese, 26 1
10 A,l6. A 3.0 1.1 2.6 1.0
50 0.9 0.5

B O 3.3 1.3 3.0 2.2

50 2.8 1.0 2.8 1.1

A.17. A O 2.8 1.4 2.6 0.8

'\J  15 50 | 0.9 - 0.9
B O 2.6 1.0 2.5 1.5

50 2.4 0.6 2.6 1.3

A.18. A 0 2.8 1.4 2.6 0.8

50 0.1 0.3

29 : 3 0 2.6 1.0 2.5 1.5
50 2.7 0.6 2.0 0.7

A.19, A 0 2.8 1.4 2.6 0.8

' 50 0.4 0.4

B O 2.6 1.0 2.5 1.5

25 . SO 2.7 0.4 2.4 007
A.20. A 0 2.8 1.4 2.6 0.8

- 50 0.5 g.3

3 O 2.6 1.0 2.5 1.5

50 2.4 0.4 1.4 0.1

30



' - -
50 ng. of zinc, 25 ny. of iron and 1 i odi ne per kg. of conplete
f eed. - 32- The f or egoi ng conp05|t|on% are typi cal of feedstuffs actually
adm nistered to poultry. Prem xes are commonly used in the paultry
industry, and the conpositions of the present invention can also take 5

this form Such prem xes typically conprise the polyether antibiotic, the
sel ected carbanilide, and a solidzgéﬂﬁﬂiaﬁEELnibable of belng i ngest ed by

the poultry, such as corn nmeal, rice hulls, crushed_l] : soybean
“nmeal ; soya grits, distillers' dried grad _ E o Mae
m ddlings and clays. = Such a premx is 414

substances to constit gbsperiniher an int B aam

feed. AgdepresentativeNambam X i-n accordande wth 150 the pr@sent Bdvention
is as follows: nonensin: 45 grans activity sel ected carbanilide in
accordance with the presed# invéntfon: 5¥dﬁans rf® hulls &-%. ad-354
grams 20 This forrmulation is nixed® thoroughly andledn be added tolePe ton
of finished feed to provide a conp05|t|on in accordgnce with the invention

In the formof a feed s . 23 1.0 2.2 0.7
10 A.22. A O 1.2 2.3 3.0 1.8
50 1.3 0.8
B 0 2.6 1.0 2.5 1.5
50 2.7 1.3 2.2 0.6
A.23. A0 2.6 0.6 2.7 0.9
50 0.5 0.6
15 | | o
B 0 2.6 1.0 2.5 1.5
50 2.8 0.6 2.0 0.4
A.24. A O 2.5 0.9 2.4 1.7
50 : 0.9 0.6
20 ' B O 2.5 1.0 2.5 1.5
: 50 2.8 0.8 2.2 0.7
A.25. A 0 2.7 0.6 2.7 0.9
50 1.1 0.3
B 0 2.6 1.0 2.5 1.5
25 50 2.9 0.9 1.8 0.6
A.26. A O 2.6 0.6 2.7 0.9
- 50 0.7 0.4
3 0 2.6 1.0 2.5 1.5
50 2.8 1.2 2.3 0.8

30



bi

suitable for consunption by poultry. Pre¥xes in accordance with the
irnvention will normally contain 25 froml to 25% by wei ght of active-
i ngredients. The present invention was evaluated in chickens as foll ows:
one-week-old broiler chicks were fed a nedicated or control ration,
“typically for one day, prior to irﬁganzipch%dgavage) w th oocysts of a 30

cocci di osi s-causi ng organism generally 0, oocysts -33- of Eineria
acervulina and 75,000 oocysts of Eineria_tenel| a, LESTORISCORES were
mai ntai ned on their respective rations f{Emeria aderwuldmsl pBimexrdaofenilhe,

typically six days. Th b e five chi ka_w,g_@nd geneonedsinb
two replicates per tr - Anticoccidigl effic was detgermn by
"l esion s8ores. To determTe | esion scor €S Ti®e. b‘l'l'?sé—wae sacr Tt |T§§7nd
the severity of |esions s§2red OH%O 4 scale, with IeS|on free bi rds

e

scored as 0, extrenely $eé¢ére infedions 2¢bred asog a@rd i nt®Pnedi ate
degrees of infection scored as 1 or 3. The scor®d of all b| rds Qi ch

recei ved a given treatnent Were ?v%r aged Ngzt of tlie conpou%% mqr(g tested

inapreli- mnary test "A"; t est nensiji,was test aI one
at 50 ppm and the carbanili de corrpound waS T ested |3 conbi nat’ion V\]Ath
nmonensinlO0each at 50 pprg s8N a 4 ¢ 2.6 0.6 0.9
50 0.4 0.9
B 0 2.6 1.2 2.6 1.5
50 2.7 0.8 2.2 0.7
A.29. A O 2.6 0.8 2.7 0.9
15 50 : 0.8 0.4
(% :
3 0 2.6 1.2 2.6 1.5
50 1.7 1.4 1. 0.6
A.30. A0 2.5 0.9 2.4 1.7
- 50 0.8 0.4
20 B 0O 2.6 - 1.2 2.6 1.5
50 2.9 0.2 2.0 0.2
A.31. A 0 2.7 1.6 2.5 1.6
50 ' 0.3 0.7
B 0 2.6 1.2 2.6 1.5
25 50 | 2.8 0.8 2.7 1.2
| B 0 2.4 1.2 2.2 1.8
S0 2.7 0.9 3.0 1.6
A.32. A O 2.7 1.6 2.5 1.6
50 - 0.5 0.6
30 B 0 2.6 1.2 2.6 1.5
’ 50 2.8 007 2.1 0.9 )
B O 2.5 1.2 2.2 1.8
so 2.5 1.0 2.9 100



o/
secondap% é€§§ "B", npnensin and t he cag@anlllde conmpound were each tested
‘al one, ppm and the two were tested in conbination, each at 50 ppm
Addi ti onal 20 tests at nore varied concentrations were also conduct ed
with certain of the conpounds. The results are reported in the foll ow ng

tabl es. The concentration of nDneQEir Qna'the car- banilides is expressed
as the parts per I

mllion (ppm feed prOV|ded to the
chi cks. -34- TABLE I LESICN SCCRES Ei neri a acery . Elnerla tanella
Compound . nonensin < S 8
0 50 ' 0 - 50 A 3.
2.0 1.9 .S0O : Couwpouid =98 =
2.0 15250 3.0 Numbep - 2 0 02204 0 _ A3 238
1.6 2.0 0.9 30 0 0B O 3.0
1.2 2.0 1.2 9933.3.08 0 .38 L.25 4 3.6 A 3:6
A0 24 1.2 2.550 1 4285 0.5 2. 1.0
50 0.3 A.34. . B -00'4 2.8 1.2 2.7 1.6
50 2.9 0.3 2.2 0.3
10 4.35. B 0 2.8 1.2 2.7 L6
50 2.8 0.2 3.0 0.9
A.36. B 0 2.8 1.2 2.7 1.6
50 2.2 0 2.6 0.1
A.37. B 0 208 - 1-2 207 106
50 2.0 0.4 2.9 1.2
15
" A.38. 3 0 2.3 1.2 2.7 1.6 b
_ 50 2.6 0.4 2.9 1.3
i.39. A O 3.6 1.6 2.8 1.2
S0 ' ' 1.4 0.5
20' B 0 3.6 " 2.0 2.9 1.3
: 50 3.1 0.5 3.0 0.8
A.40. A0 3.6 1.6 2.8 1.2
50 1.3 0.3
3 0 3.6 2.0 2.9 1.3
50 206 0'8 2.6 0.8
25 '

30
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(cont'd) LESION SCORES Ei ne#2a acervulina

nonensi n Conpound Nunber

Eineria tenella

30 A 15. A O 3.2 1.5 2.4
1.8 1.0 B 0 3.3 1.3
2.6 1. 6TABLE I (contdd$ 1.1 10
3.0 T T —=2.6 1.0 50
0.5 B 0 3.3_ 1. 3ESTON SCORES3. O 2.2 50
2.8 1.1 A 17Eimeriaz dcerbulina Blneria tenelll 4
0.9 monensin0. 9 B monensiz .
1.5 SimRound”, 00-6 o 28, I 3,A 18
12— 2.6 =8 5o %
ast. B ® 2.8 2679 . 1.Q, 0.5 2:9
.6 $02.01.30.7 A 39. Al.é 9 2.8
0.8 50 0.4 0.4B 0
2.5.52. 1.5825 2.8 1.0 1.7 0.50
2.4 0.7 50 2.8 0 2.1 9.2
A.53. A0 2.7 1.6 2.5 1.6
50 0.8 0.9
B O 2.4 1.2 2.2 1.8
50 2.8 0.8 2.6 1.4
A.54., A O 3.1 2.0 2.4 0.6
' 50 1.7 0.6
B 0 2.4 1.2 2.2 1.8
| 50 2.6 0.7 2.9 0.4
A.55. B 0 2.4 1.2 2.2 1.8
50 2.9 0.8 2.5 0.1
A.56. B 0 2.4 1.2 2.2 1.3
50 2.8 0.6 2.8 0.2
A.57. A O 2.7 1.6 2.5 1.5
: 50 0.7 0.9
B 0 2.4 1.2 2.2 1.8
50 3.0 1.2 2.8 0.9
" A.58. A0 2.7 1.6 2.5 1.6
50 0.9 0.7
B 0 2.4 1.2 2.2 1.8
50 2.7 0.7 2.7 0.8
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2.4 0.4 1.4 0.1 30 -37- TABLE | (cont'd) LESION
SCORES Ei neria acervulina Eineria tenella nonensin nonensi n
Conmpound Numnber 0. .~ 50 0 50 A 21.
A 0 2.5 0.9 . aprk 4 'gcon%-'Zz_ 50 K 1.3
1.0B O 2.6 - 1.0 _ . .5 50 2.3 1.0
2.2 0.7 10 A 22, A O . LESION 8CORES 2.3
3.0 1.8 50 . 1.3 . TEimeria acervulihal B Effheria tenélln
1.0 2.5 ~1.5,50: d 2.7 fodensin 2. 2 monéhs@nA 23.
A 0O 2.6.  Ecmpoumc 2.7 40.9 15 5 o so_
50 5 0. pRumoer —Lep =2 — 2 A
2.5 1.5 50 2.8 0. 2.0 g 4 A 24. A,70
L] 9-' o 2.9 0. 202 07
2.5 0.9 A9 13 50 o3 ok
B3 0 2.4 1.2 2.2 1.8
50 2.9 007 2.9 1-1
10 'A.60. - A O 2.7 1.6 2.5 1.6
50 0.6 0.7
B 0 2.7 102 2.1 2-1
50 2.9 0.8 2.7 1.6
A.61. A .0 3.0 1.5 2.8 1.9
' 0 0.8 1.7 .
15 5 | | o
3 O 2.0 0.2 2.8 1.3
5¢ = 2.0 0.7 3.1 2.2
A.62. B O 2.0 0.2 2.8 1.3
50 0.4 0 2.4 0.8
20 A.63. B 0 2,0 0.2 2.8 1.3
50 2.6 0.1 2.9 0.6
A.64, B O 2.0 0.2 2.8 1.3
50 0.7 -0 2.4 0.8
28

30
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B 0 3.2 1.1 1.9 - 0.8 20

50 3.1 | 0.3 2.8 O0%¥-A50. - B 0 2.8
1.0 1.7 0.550 - 3.0 0 2.0 0 25 30
-42- TABLE | (cont'd) LESION SCORES Ei neria acervuli-na Eineria tenella
monensi n monensi n Conpound Number 0 50
0 . 50 A.51. ‘B 0 2.8 TABLE IVO 1.7 0.5 50
1.3 0 ;1.1 0 A 52, B 0O 2.8 1.0
1.7 0.5 50 2.8 ¢ 0 2, JLESION) SCORES
‘A. 53. A0 - 2.7 - ‘1. imeria acervmlina* 1Efperda tenella*
0.8 - 0.9B .0 2. Bimeria maxima® - 2.2 1.8 50
2.8 0.8 Cempoupd 1 g a Giptestinad) g 3(fecal) 2 o
2.4 056 50 Sumber ¢ 7 Honensin 0. 6—a5guensin _ 5 4
1.2 2.2 1.8 0 25 50 100 0 .25 SO 100
A.1. 0 4.9 2.8 .3 0 3.3 3.3 .9 o0
' 25 ‘3.7 .3 .07 3.2 .67 .13
S0 2.1 0 O 2.7 0 .07
_ 100 1.3 .5
10 ' _
0 25 S0 100 O 25 50 100
A2, 0 5.93 3.7 2.1 0 2.83 3.1 1.2 .47
25 1.72 .33 .13 1.73 .4 0
S0 .45 0 ) 55 .2 0
100 © 0.
15 *In'fected with 500,000 ococvsts of Eimeria acervulina, 60,090 cocysts

of Eimeria maxima., and 40,000 oocysts of Eimeria temellia. Test
conducted with tnree replicates.
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2.6 0.7 9 04W B 0O 2
2.2 1.8 50 9 0.8 2.5 0
B 0 2.4 1.2 2.2 1350 2.8

2.8 0.2 A 57. A O 2.7 1. 2.5
0. 7 Demonstration of thg;;ynqrglst§c4effect 1.2

1.8 50 pos?sé%sed by the preferred Zdrban{lfde® 4¢56he in-A O
1.6 5¥ 1.6
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oocysts of a coccidiosis-causing organism. The chicks
were maintained on their respective rations for a

10 period of time, typxcally seven days. Generally, there
were from 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

15 scores, the birds were sacrificed and the severity of

o _ lesions scored on a 0-4 scale, with lesion-free birds

scored as 0, extremely severe Lnfectlons scored as 4,
and intermediate degrees of lnfectlon scored as 1, 2,
¢r 3. The sccres of all birds which received a given

20 treatment were averaged.

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.

25 Test 1l: Eimeria acervulina (strain FS-254), inoculated
with 200,000 oocysts. '
Lesion_Scores

monensin
‘pem 0 100
30 ' - .C - oD
. 0 3.16 1.58
b 0a

nicarbazin 125 1.60
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a1
o

2.2 A q%o 000 J%iygts. 0.2 2.8 1.3 50

>
o
s

10

15

20

25

30

. 2.1 50

A. 60. A0 —313 7 " 1.6 2

0.6 0.7B O 2.7
2.9 0.8 2.7 1.6 A 61. A 0

1.5 2.8 1.9 50 : 0.8
15 B 0 Tesk @: ELmeiLaZtenella (BS4226) 1 tnggulated with

o 2 2.8 1. dLegion Scopes 0.1 . 2

. B O 2.0 _ 0.2 2.8 . 1.3 50 0.

0. 8 20 I A 63.
4 0.8 25 30 -44- . -45. o monensin
| Bpm g 100
0 3.16°  1.09°
nlcarbazln 125 1. 24b 0.18%
Test 3: Eimeria acervulina (strazn FS-254), inocu-
lated with 40,000 oocysts

Leslon Scores

monensin
ppm- 0 60 100
0o 3.36% 0.95° o0.80°%
nicarbazin 60 1. 05°d 02 02
100 0.50°

Test 4: Elmerza acervullna (strain FS- 254) , inocu-
Lated with 200,000 ococysts.
Lesion Scores

monensin

ppm O 100

| 0 3.45° 1.70
nicarbazin = 75 2._9_5c o

b

Test 5: Eimeria tenella (stréin_FS-257), inoculatad
with 100,000 ococysts | '
Lesion Scores

_ monensin

ppm 0 100
0 3.46° 1.40
b " p.15%

b

nicarbazin 125 1.20

5
1.2

0.
B O

9
7

7



- 46- -47- Ca -48-
SCORES Ei neri a acervul i na*

-49- TABLE |V P2~

LESI ON

Einmeria tenella* Eineria maxi na* Conpound

30

- (intestinal) (Cecal) 5 : Nunber :
Monensi n Monensin O 25 50 100 0 25 50 100 A1
0 4.9 2.8 .Best 6: (Eimgria gcgrvubina ¢spsaig FS-258), ipgculated
3.2 .67 .13 50i+r- 1,008,000 oocysts 2.7 0 .07 100 1.3
.6 10 0 25 50 100 0 50 100
Lesion Scores
monensin
> pem 0 80 00
0 3.45% 1,85 1.15P
nicarbazin 60  2.95% 0.50% o0.11%
100  3.00% |
10 Test 7: Combination of Eimeria acervulina and Eimeria
maxima (culture FS-266), 500,000 ococysts.
| Lesion Scores*
mdnensin
ppm . 0 40 80 120
15 o 5.2° 1.8° 0.5 o0.12
s nicarbazin 40  1.8° 0.4% 0.4
go  1.12P o0.32
*Lesion sccores were determined at three locations,
anterior, mid-, and posterior portions of the small
20 intestine, scored on 0-4 in each section and expressecd ::
the total.
Test 8: Combination of Eimeria acervulina (strain FS-224
250,000 ococysts, and Eimeria tenella (strain F$-257),
’s 50,000 cocysts. One group of birds was sacrificed at 5

days; the other group was used to evaluate oocyst pro-
duction and then sacrificed at 7 days. '
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A 2. | 0 5.93 3.7 @ 2.83 3.1 1.2 .47 25 1.72 .33 .13

1.78 .4 0 50 .45 0 J .55 .2 0 100 O

0. 15 . Infected with 500 Olﬁ oocysts of Ei meria acervul i na, 60, 000
oocysts of Eimeria maxima, arfd 40,000 oocysts of Eineria tenella. Test
conducted with three replicates. -50- Denonstration of the synergistic
ef fect possessed by the prefBrred carbanilides of the in- vention, i.e.

ni carbazin or 4,4'-di nltroca,pba:nl | i de al one, in conbination with the

pol yet her was obtained 5 S as £ollows: .one:-week-old broiler chicks were
alloted to five-bird cages ng were fed a nedicated or control ration,
typically for one day* prior to infection with oocysts of a

cocci di.osi s- causi ng oK ani sm The chi cks were nmintained on their
~respective rations f O a:lO 9 pfrnod of time, typically seven days.
Generally, there weredf{ramtHsép fig % x replicates per treatnent. .
Anticoccidial effi cacﬁ; v@s"qy‘bl Cal'Py=Het erm ned by the | esion scores, but
ot her nmeasures of effgﬁ y were~enpl eyed in many of the tests. In
determning | esion 15 cores, the birds were sacrificed and the severity
of | esions scored on §|0-4 scale with | esion-free birds scored as O,
extremely severe infegfions sc@e_g 35 4,

£ [
ot cl c <= [=]
=2 NS~
o e o e
- O O
n
™
] kel
o] 9 29 Q. 49
] T O Q «
Ky M Cc O O
ol W © =~ ®
Fa Nl e« s &
.o ~ - - O
)
(9]
-
(o] : 9 O
(9] o B o]
/] Yad 0 O
. - M o o
g oy~ @ VW W
|l e« e 0
ot ™ e~ o~ -
7]
9
-4
] =
] cj:: oo 0 o e
= 24 N T O O O
-} ~t
&
]
]
o
=
-

nicarbazin

@



— ~54=

-and internedi ate degrees of infection scored as 1, 2, or [err]. The scores
of all birds which received gi ven 20 treatnent were averaged. In those

eval uations where data is reported with superscript letters, data not -

foll owed by a conmon |lette8|ake significantly different (P<.05). The

results of evaluations fol FBwg. 25 Test 1: Eineria acervulina (strain

FS-254), inoculated wth 200,000 oocysts. Lesion Scores nonensin O 100
30 0 v 3.16[err] 1.58[err] nicarbazin 125

1. 60b Oa l; -51- Test 2w E% neri a tenella (FS-226), inoculated with
100, 000 occysts. Lesion Scorel i#fbnensin ppm 0 - 100 0
3.16[err] 1.09[err] ni ca%agi g 9,125 1.24[err]  0.18a Test 3:
Etmeria acervulina (strain FS-254), inocu- 10 | ated with 40, 000 oocysts
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Lesi on Scores nonensin ppm 0 66-55<400 0 3.36e 0.95[err]
0.80[err] 15 ni carbazin - 60 1.05[err] Oa -0 100

50[err] Test 4: Eimeria acervulina (strain FS-254), inocu- lated with
200, 000 oocysts. Lesion Scores 20 nonensin 0 & 100 0

0.

3 345C 170b
ni car bazin 75 2.95[err] O[err] 25 Te 5. - Eineria tenella (strain
FS-257), inoculated wth 100,000 oocysts Lesi Scores nonensin ppm 0
100 30 0 3. 46¢ T 40b ni car bazin 125 1.
20[ err] 0.15[err] -52- Test 6: Elnerlaépcervullna (strain FS-254),
i nocul ated with 1,000, 000 oocysts Le5|on Scor>‘o.
@ -
Lol ]
ot
B
ha
g - 8
el B c0
g
™ N O 3
™ s w0 o0
o @ - S
ol s g g*
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AN - -

nonensi n ppm 60 100 0 3.45[§?§T 1.85[err]  1.15[err]
3.45[err] 1.85[err]q nicarbazin 60 2.95d 0.50[err] O.11[err] 100
3.00[err] 10 Test 7:° Conbination of Eineria acervulina and Eineria
maxi ma (cul ture FS—266) 500 000 oocysts, Lesion Scores* nonensin ppm.O0
40 80 120 §est 9%  Eimeria acervulinag(strgip EFrp73)1ispemipted

- 0.5[err] O.1[erwitRi LRLHA7000 ocodPsts.l. 8b 0.4[err] O0.4[err] 80
1.1[err] 0.3[err] *Lesion scores wefre deternined at three | ocations,
anterior, nid-, and posterior portloLSE%QELﬁﬁ-Eﬁﬁll intestine, scored on
0-4 in each section and expressed as the total. Test _8: _Conbi nation of

Ei meria acervulina (strain-FS 254 250,000 oocysts, aRd*&PMBria tenell a

(strain FS-257), 50,000 oocysts. Qepmgrouf of bRBds wé9 sacdibiced at 5 25
days; the other group was used to evgluatg, gécysg Bfo-zdgetlgn énd t hen

sacrificed at 7 days. 30 -53- £ £ b
nlcarbazln 25 3.6 3.2 0.6
50 3.6f  1.1° 0.12
- 100 1.89
10 .
Avgrage survivor weight gain in grams
-narasin
pPm 0 25 50 100
0 126.7% 159.6° 193.39¢ 1g3.4¢
15 nicarbazin 25 142.7° 188.39 212.9%S
U 50 159.1°  203.7°F 216.8%9
"~ 100 188.3¢
(noninfected, nonmedicated controls =
219 grams)
20 .
-Average.feed/galn
narasin
ppm 0 25 50 100
0 2.23% 1.96°° 1.622 1.502
28 nicarbazin 25 2.04° 1.64% 1,492
so  1.89° 1.50% 1.502
100 1.61% o
(noninfected nonmedicated controls =
1.49%)

30



ppm

y4lina (strain FS-273) inocul at ea‘
5

asin

Test 9: Eineria acef
Lesi on Scores nar

-56-

['err]

‘with 1,150, 000 oocysts.

-54-
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N -58- _ :
100 188.3[err] (noninfected, nonmedicated controls = 219 granms) 20 Average
f-eed/ gai n narasin ppm 0 25 50 100 O 2.23[err] 1.96[err]
~162[err] .160[err] 25 ni carbazin - 25 2.04 1.64a 1.49a 50

1.89[err] 1. 50[@&& 14: 50{:9&éhaoaceﬁu§iﬁa( E@&QRﬁCbgdzBQ ?éﬁ?g_ted

controls = 1.49 % - T1est 10, Eineria acervu i'na (strain
FS- 254), |nocuIéY%Ehmf b 9 B, ﬁﬁﬁyﬁﬁﬁysts. Lesi on Scores nonensin 5 ppm -
0 50 100 Lesion Scores

monensin
pem 0 50 100
0 2.38% 1.36%¢ g.733bC

nicarbazin 60 1.80%® 0.442P 9.172
120 1.00°°
10 ~ Average oocyst passage/Bird (x108)
' monensin

ppm 0 50 100

0 37.4 14.8 16.0

-nicarbazin 60 44.5 0.7 2.1
120  44.5

i *for a 24-hour period, beginning on the 5th day following

15

inoculation and’ continuing throuqh to sacrifice on the
6th day



O 2.38[err] 1.36[err] 0.73[err] nicarbasdm 60- 1.80[err] O.44[err]

0.17[err]- bc 120 1.00 10 Aver age oocyst passage/Bird (x106)*
nonensi n ppm 0 50 100 O 37.4 14.8 16.0 nicarbazin 60
44.5 0.7 2.1 15 120 44.5 *for a 24-hour period,

begi nning on thgy %&hlgay £9hbevkngehoass! %Eh%%:.ﬁ”ﬁ’s“-@%%‘)”“'l%édlfé%w to
sacrifice on the h —=B9—Tesl 1Il. Eineria tenella (strain
FS-286), inocul %l h35h0295°99§555cysts Percent nortality attributable to

cocci di osi s nonensin_0O 25 100 [err 8[ er, O[err]
ni carbazin 25 16bc.JEﬂﬁﬂﬂﬂﬁEﬂﬂEﬁﬁ&aL__gﬁggPE le tkgéph {djosi

100 Of[err] noninfected nonnedi cat ed c%gkrglanf O[err] Average survivor
wei ght gaisy in grans

9. 25 50 100
0 329 2458 gab g3
nicarbazin 25 lsbc 0a Oa
s0 43P o2 o2
10 100 0

noninfected nonmedicated controls = 02

Average survivor weight gain in grams

monensin
| o 25 50 100
15 0 153.4% 165.820 198.7°% 220.3%@ O
nicarbazin = 25 185.6°C 242.5°%F 227.9° |
50 224.2% 246.4%F 244 4°Ff
100 237.8%% |
noninfected nonmedicated controls = 258.2:
20 Average feed/gain
monensin
o 25 50 100
o * 1.64°% 1.68% 1.53b€

25  nicarbazin 25 1.79% 1.41* 1.44°
50 1.502PC 1,432 1.42%
100 1.443°
noninfected nonmedicated controls = 1.48

_ *no data because of mortality which occurred
130 in all replicates

ab.



kf - -60-
nmonensin 0 25 50 100 15 0 153.4a 1658ab 198
7cd 2203de nicarbazin 25 185.6bC 242.5ef 227.9e 50 224.2e 246. 4ef 244. 4ef.
.100 237.8ef noni nfected nonnedi cated controls =258.2 20 Average feed/gain
nonensin 0 25 50 ,., 0 * i ad : r err]
1.53[err] 25 ni car bazi n £ fetal le.l s gr 1.50[err]
1.43[er]r . 1.42[err] 100 1.44[err] noni nf e R hedi cated control s

1.48 *no data because of nortality whichpgccurrgg 30 100 in all
replicates  -60- Average cecaF‘TQ§ioné§tng per.dir nsin 0 25
50 100 0 39[err] 3. 8[& 323, 3[ etr 9

- 3.8[err] 3. 1] emilcarbazifer s 3 888d 2.2 o
| 50 3.3% 0.4 0.32
- | 100 1.3° | -

(ﬁfﬁgrr]. , ni carbazin 25

Comprehensive anticoccidial indices*

_ monensin
1o o - 25 30 100
0 0.80(0) 1.08(13) 1.75(43) 2.56(890)
nicarbazin 25 1.34(24) 2.54(79) 2.69(85)
50 2.07(58) 2.88(94) 2.93(96)
| 100 2.70(86)
15

noninfected nonmedicated controls = 3.01 (100)
*for method of calculaticn, see Test 9, above.

Test 12: Eimeria tenella (strain FS~226-A-204R, a strain
propagated in the presence of 15 ppm_A-204 for 13 generations

20 prior to use in this experiment), inoculated with 130,300
oocysts. |
Mortality attributable to coccidiosis

narasin
o 25 50
»g o 13.3° 6.7  6.7°
nicarbazin 25 0? 02 02
| 50 o° c® . 02

2
=<

noninfected nonmedicated ceontrols = 0

30



100 1.3[err] Cbnprehen5|ve anti cocci di al §fd|ces* nonensin 10
0 0

25 50 100 0 0. 80( 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)
100 2.70(86) 15 . noni nf ect ed nonnedi cated control s 3.01

(100) *for method of calculatlon see Test 9, above Test 12 Elneria
tenella (strain FS-226- AYSE8S <AL Dot : gL@MBsence of 15
ppm A-204 for 13 generations 20 priornidfassEe i n thls experlnent)
.inoculated with 130, 000 oocysts Nbrtalléy attréhytable to coccidiosis

narasin O 25 50 25——- 3[err] 6. 7[err]
6. 7[err] nicarbazin 25 00 172.2% 243. 4%[e23? Dlerr] . Of[err]
O[err] 50 0 . [ o ed ngedi cated controls
~ofert] 3§ niparpazin 29844 ]q rﬁfiefc 2980{®

verage surV|vor mel galn I'n_grans
50 231. 244.9

nonznfected nonmedicated controls = 239.7c

Averggg feed/gain

narasin
0 1.88® 1.512 1.482

nicarbazin 25 1.75° 1.57* 1.s51%
50 1.57% 1.56% 1.49% |
noninfected nonmedicated controls = 1.58a

L3 Average cecal lesion'score'pgr bird
' narasin - '
o 25  s0
03.88 2.7 1.sP
20 nicarbazin 25 3.5d 0.62 0.22
| 50 2.5° 0.3% o2
Comgrehensive anticoccidial indices*
narasin
_ 0 25 50
25 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)

noninfected ncnmedicated controls = 2.96 (100)
*for method of calculation, see Test 9, above.

30



AN
. . _ -§2=
narasin O 25 50 0 172.2[err] 243.4[err] 239.1[err] 5

ni carbazin 25 198.4[err] 238.1[err] 234.1[err] 50 231.7[err] 238.7[err]
244.9[err] noninfected nonnedi cated controls = 239.7c Average feed/gain

148 er] i car BAStn 1 Bimspla scerbtiing (Frpi BRYEA, pbndidrea

1.56[err] 1.49wdtrh] 1n60i0n086t edcystmssdi cat ed controls = 1.58a 15

Average cecal |esion score per bird narasin 0. 25 50 0 3.8d
2.7[err]  15b nicarbazi Averagey suxvivomyeiga gaim dmp gramsga 0
“Conpr ehensi ve anticoccidial indices* narasin 0 parasidp 50 25
0 1.36(0) 5 2.24(55) 2.40(65) nicarbazin 25 1.92(35) 85(93)
2.80(90) 50 2.43(67) 2.86(94)__52—92(98;—n&éLnLecLed-nonéE ' d controls
= 2.96 (100) *for method of ©al adi7ation, 18se 7fest 9, lAsneE® 30
nicarbazin 25 157.3*° 196.9%¢ 205.59¢
50 162.6° 215.9° 200.7¢
' noninfected nonmedicated controls = 217.1°
10
‘Average feed/gain
narasin
o0 25 50

0 2.09°  1.82P 1.622
|5 nicarbazin 25 1.81° 1.57% 1.512
9 50 1.96°° 1.54% 1.532

‘noninfected nonmedicated controls = 1.39°

. Average intestinal lesion score per bird

narasin
20 0 25 50
0 3.4% 2.6° 2.1F
nicarbazin 25 3.6d l.4b 0.3%
' d a a -
50 3.3 0.6 0.1
25

30



: Y
-62 Test 13: Einmeria acervulina (strain FS—254) .inoculated with 1, 000, 000.
oocysts. Average survivor weight gain i médrans narasin 5

0 25 50 0 147.3[err] 186. 7[ err] 199.0[err] .
ni carbazin 25 157.3[err] 196.9[err] . 205.5de 50 162.6[err]
215.9[ err] 200. 7[err] noni nf ect'ed nonmedi cated controls =21. 1e 10

Aver age feed/ gai n narasiQo rehenaﬁve'aniﬂcec&iaa' r indicksP?2[ err]
1.62[err] 15 ni carbazin ' a 6[ err]

1.54[err] 1.53[err] nonlnfected nonmedi ¢ f %éghtrols =1. 59[err] Aver age
intestinal |esion score per bji8d narasi n220 50 0 25

50 0 3.4[err] 2.6[err] 2 e i cabbaai 25 f 1l.4[err]
0.3[err] 50 3.3[err 0. 6[e0 t Bb%oT[ & G% 38) 23£§6§1ﬂ
5 nicarbazin 25 61(3) 2 36(68) 2.62(91)
50 1.76(16)_ 2.59(88) -2.60(89)
noninfected nonmedicated controls = 2.73 (100)

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

Test 14: Elmerla acervullna (straln FS=273), inoculated
with 780,000 oocysts. |
Average suxvivor weight gain in grams
salxnomycxn
0 25 50
. 0 155.3% 170.23P 199.7°¢ ,
nicarbazin 25 164.5%P 210.19® 204.3%¢ L
50 180.0°¢ 209.79¢ 209.¢9¢ |
noninfected nonmedicated controls = 226.8°

10

15

Average feed/gain

20 _ salinomycin
0 25 50

0 1.309  1.72P¢4 1, g32bcd

nicarbazin 25 1.78°3  1.563Pd 1 5023P
50 1.683PCd 1 533bc 1 432
25 noninfected nonmedicated controls = 1.42a

30



30  -63- Conprehensive anticoccidial irgigees* narasin 0 25
50 0 1.58(0) 2.02(38). 2.23(57) 5 ni carbazin 25 1.61(3) 2. 36(68)

2.62(91) 50 1.76(16) 2.59(88) 2.60(89) noninfected nonnedi cated controls
= 2.73 (100) *for nmethod of calculation, see Test 9, above. Test 14:

Ei nmeria acervulina (stégégagg §K§Lst&HQ§“HQE§gnlgc;rW'EQ %gggpo oocysts.

Aver age survivor wei 50 0
155.3a 170.2[err] 199 7[err] 15 spdinpmycaAn 25 164.5[err] 210.1[err]
204.3[err] 50 180.0[err] 209.7[grr] 299.6[ esp] nonlnfected nonmedi cat ed
controls = 226. 8[err] Ayerags rﬁga/garﬁ'ao b :
sal i nonycin O _ 1386éer?r9 1.72[err] 1.63[err]

ni car bazi ns 25 ﬂi&ﬁbﬁazln 2556L9Fr] 211 O[QrQF 50 1.6[err] 1.53[err]

- 1.43[err] 50 3.7cd 0.12 o2

Comprehensive anticoccidial indices*
o salinomycin
o 23 . 50
1 0 1.54(0)  1.70(15) 2.04(45)
nicarbazin 25 1.60(6)  2.23(61) 2.54(89)
50 1.77(21) 2. 57(91) 2.60(94)
noninfected nonmedicated controls = 2.67 (100)
} *for method of calculation, see Test 9, above.
L; _ 15 pest 15: Eimeria acervulina (strain FS=-273), inoculated
with 780,000 ococysts. |

Average survivor weight gain in grams

lonomyein
0 PER T\
20 0 145.7% 162.43PF 179, 5°de
nicarbazin 25 154.03P 184.39® 19s.6°f
s0 171.8°°9 195.9%% 212.7%
| noninfected nonmedicated controls = 210.9f
25

30



: _ - o/
a 25 ‘noni nfected nonneggcated controls = 1.42 30 - 64-
Average intestinal |esion score per bird salinonycin O 25 50 0O
3.9[err] 3.7[err] 2.9[err] 5 ni carbazin 25 3.9[err] 2. 1] err]
0.2[err] 50 3.7[err] O0.1[err] O[err] Conprehensive anticoccidial indices*
salinonycin O . 25 : EO 10 ced/ 0 1.54(0) 1.70(15)
2.04(45) nicarbazin 25 1.60(6) 2veZage.feed/gainq) 5o 1.77(21) 2.57(91)
2.60(94) noninfected nonnedi cat ed contomdmyci. 67 (100) *for nethod of -
cal cul ation, see Test 9, abovegy 15 Tegé 15: Ejneria acervulina (strain
FS-273), i nocul.at ed-wi t h 780,000 HOCYySTS. @vwaggbsurw vor weight gain in
grans | ononycin 0 29 1.897 50 beb8 145. 7[ err]

162. 4[ertg] 173 Alrddid czasbpzaaFdZSan%ga’e[frua 1843[err] 198.6[err]
' 50 1.68°C 1.462 1.462
noninfected nonmedicated controls 2 1,432

Average intesﬁinal lesion_score per bird

lonomycin
10 0 25 50
0o 3.33 3.9 1.6
nicarbazin 25 2.8%  2.1°  0.7°
50 2.3%  0.5° o
noninfected nonmedicated controls = 0
33 Comprehensive anticcoccidial indices* -’
lonomycin
0 25 50

| 0 1.61(0) 1.77(16)  2.12(48)
59 Ricarbazin 25 1.76(15) 2.14(50) 2.48(83)
50 1.97(35) - 2.49(83) 2.62(96)
noninfected nonmedicated controls = 2.66(107:
*for method of calculation, see Test 9, above.

25

30



Cs : '
50 171.8[-err] 195.9[err] 212.7[err] noniggected nonnedicated controls
=210.9 25 30 -65- Average feed/gain |ononmycin O 25 50 0

1.89[err] 1.68[err] 1.57[err] 5 ni carbazin 25 1.80[err] 1.55[err]
1.49[err] 50 1.68[err] 1.46[err] 1.46[err] noninfected nonnedi cated

: trols = 1.43 i ntesti | esj on, j I 1
o MO St Vrsie gy fllnerls “anafls EL2J1STREC IRrA0RE) N IRTEGL de2d
2.8[err] 2. et ]130,00 dodysts] 50 2. 3[err] 0 5[err] O[err]

i nf ect ed nrredi cat ' : di al
roninfected nonedCaleotuf 0 o5 CORE “B5nhiesabateoe 95

2.12(48) 20 nicarbazin 25 1 76(15)A-%014(50) '2.48(83) -
: 5 - 0 5 10 '

0 13.3° 6.7% 02

nicarbazin 50 02 0® 02
100 02 02 o2
noninfected nonmedicated controls = 02

10 Average survivor weight gain in grams

A-204
0 5 10
0 200.9%® 190.2%  225.7°C
: nicarbazin 50 235.5° 243.4° 241.6°
(> 15 100 232.8%  227.2P¢ 236.2°
noninfected nonmedicated controls = 256.3°

Average feed/galn
_ A-204
20 o 5 10
0 1.75° 1.74°¢  1.633P°
nicarbazin 50 1.50% 1.49%  1.48%
100 1.542P 1.672P¢ 1.5
noninfected nonmedicated controls = 1.48%

25

30



_ ot
50 1.97(35) 2.49(83) 2.62(96) nonigdected nonnedicated controls =
. 2.66(100) *for nethod of calcul ation, see Test 9, above. 25 30 - - 66-
Test 16: Eineria tenella (strain FS-226-A204R), inocul ated with 130 00
oocysts. Mrtality attributable to coccidiosis A-204 5
0 5 10 0 13.3[err - nlcarba2|n

Of[err] O[err]

O[err] 100 O[err] O] e =SH S 3= tTT ~SA LT g2 controls =
O[err] 10 Aver age survivor mezght gain in grans A-204 0
5 ' 10 0 200.9[err] 1%9 2[err§ 225 g[err] ni car bazi n 50

235. 5[ err] 243. 4[ err] 244+=~6[err]=1 100 232.8[err]
227.2[err] 236.2[err] norl nflaoﬂ ed 310hmed|2-a3%d controls = 256.3[err]

Averagesfeed/nq%ﬁa%&% Gg 1.9¢ 5P o2 10
100 0.8 0.13P o2

Comprehensive anticoccidial indices* -
A=-204
0 s - 10
_ 0 1.42(0) = 1.71(20} = 2.25(57)
nicarbazin 50 2.42(70) 2.70(90) 2.79(96)
100 2.53(78) 2.65(86)  2.72(91)
noninfected nonmedicated controls = 2.85 (100)

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

10

15 '
The ' following test was conducted in two-week- A

old stra;ght run turkeys. -
Test 17: Eimeria meleagrimitis (strain PS-230-MR, pass $7)
Mortality.attributable +o coccidiosis*
20 monensin
0 40 60 80 100 120
0 6.2 2 0 0 0
nicarbazin 40 0
60 6
25 | 806
100 0
120 0 _
noninfected nonmedicated controls = 0

*There were no significant differences
among treatments P<,.05.

o
o O O

«2
.2

. 30



0 1.75[err] 1.74[err] 1.63[err] nicarb6a8+n 50 1.50[err] 149[err]
1.48[err] 100 1.54[err] 1.67[errg 1.51[ err] noninfected nonnedicated

control s 1.48[err] 25 30 -™Aver age cecal |esion score per bird
A-204 0 - 5 10 0 3. 8[ em ]c 3.1[err] ~ 2.3[err]- 5 ni car bazin
‘1.9[err] O.5[err] Of[err] 100 Qq8[err] O0.1[err]  Of[err] Conprehensive
anticoccidial indices* A-204 0 10 10

0 1.42(0) 1.71(20) 2.25(57) Qlcarba2|n 50 2.42(70) 2.70(90)
2.79(96) 100 2.53(78) 2.65(86) =™ 2.72(91) noninfected nonnmedi cat ed
controls a 2.85 (100)-*for net hesy Bf cal cul ation, see Test 9, above. 15 The
foll owi ng test was conducted i nGwW§-week- ol d st Péi ght run turkeys. Test
17: Eimeria neleagrimtis. (strain ™S 230-MR, pass_#7)
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Mortality attributable to coccidi 0Si S* ag9=
nonernsin O 40 60 80,4 100 120 0 6.
ni carbazin 40 0 2 60 6.2 0 0-
120 0 noni nfected nonnedis d controls

di fferences anong treat nent § P<.05. 30 -
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noninfected nonmedicated controls = 1.77

2 6.2 0 0 0

25 80 6.2 100 O
= 0 *There were no significant
68- - 69- - 70-



-71- The fol | owing additional tests were con- ductedyin chitlefls, as
descri bed above. Test 18: Eineria acervulina (strg8l FS 259 ) ¥i nocu- | ated

wi th 1,000, 000 oocysts. 5 gi on scprex | asal ocid
ppm 0 25 50 100 O 2: errj» s [err‘]
2.7 err] 1.6[err] nicarbazin &b 2.8[err].3 @ 2, 3[4 ;..1 O[err] 10
50 2.0[err] 1. 7[err] of@1[err] 2.0[err] ﬂvgragg d®
passage/ Bird (x106)* | asal oci di1% ppA § - %Ug 25
50 100 0 51[err] 92[err] 93[ er gl ] 10%8”1
ni carbazin 25 152[ err] 10[ err] 12[@r3] 58 8879 83[err]
15[ err] 5[err] 100 44[err] 20 DB 8 24- hour
period, 120-144 hours post inocul@tion. Test 19: El'-‘ngrl altepd Pa (strain
FS-257), inocul ated with 200, 0Q ‘oocysts Lesi orpsgo;es §5 T~ g :
| asal oci d ppm 0 25 S| in 50 100 & =2 4. [eg:ar] 4.0[err]
3.9[err] 3.6[err] "nicar ba‘? 25 3.9[%r8 S 3342 2.5[err]
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50 3.6[err] 1.9[err] 1 6[err] 30 ' 100 2.0[err]
- -72- 6 Average oocyst passage/ Bird (xIO‘Y 'IasaIOC|d ppm 0o - 25
.50 100 O 25ab ~ 5lferr] : 49[ err] 20f err]

ni carbazin 25 31[err] 13[err] <l[err] 50 5[err]
Oferr] O[err] 100 O[err] *for a 24-hour period, 144-168 hours

postinocul ation 10 Test PHe Eotlowingoaddi thiomal temtr wdreracdret rain

ooty 00 38088V E4° chdBieRbTPhis? db Rk S, FS-287), 88,000
Test 13: Eimeria acervulina (strain PS-=254), inocu-
lated with 1,000,000 ococysts..

5- : Lesion scores
3 lasalocid
pPpm 0 25 50 100
0 - g.7ef g jcdef ,odef T be
nicarbazin 25 2.8 a,3Pcdef ; 4ab
10 so . 2.00¢de g sPed 433
100 2.0Pcde

Average occ2st EasSage/Bird (xlos)*

: lasalocid
15 : om 'R - 25 50 109 e
23% 5120 g3 933> 1123P ~
nicarbazin 25  152° 102 lzab
50 833 153 52
100 143P
20 *for a 24-hour period, 120-144 hours post
Lnoculation.

Test 19: Eimeria tenella (strain FS-257), inoculated
with 200,000 qocysts.' _
Lesion scores

25 lasalocid
ppm ° 25 50 100
0 4.0° 4.0° 3.9% 3.6
nicarbazin 25 3.9 . 3.4  2.5P
50 3.6° 1.93P 1,62
30 ab :

100 2.0



s
Test 21: Eineria tenel
nonensin 5 .
2.8[err]
1.1[err] 100
(strain FS- 280), 430,
43,000 oocysts. 15 20

2. 1] err]

la (strain FS-283) 72125, 000 oocysts
25 50

ppm
0.7[err] 4,4'-dinitro- carbanilide

Lesi on Scores
100 O
50

2.4[err] 10 Test 22: Conbination of Eimeria acervulina

000 oocysts, and Eineriag_tenpell frain FS-260),
2EE3EE2__29EX55-22335532§££§3$§2348p|a acervul i na

b5 s Y 000 S0 a20 165 agajgeid PP
m 0 25 S50 100
. E%- - '2§:b 51:b 49: 203P
nicarbazin 25 i1 13 <1
50 5% 0? 02
100 0@
*for a 24-hour period, 144-168 hours
postinoculation _ :
10

Test 20:

FS-254), 300,000 ococysts, and Eimeria tenella

Combination of Eimeria acervulina (strain

(strain FS-287), 88,000 oocysts.

0



N

Ni car bazin 25 2.43 0 50 -F3-00 O 10 Test 24: Eineria .
tenella (75,000 oocysts) A32887 (K41l) Lesion Scores 15 _ © ppm
0 25 50 - 100 O 1.73 2.0 0.9 0. 22 N carbazin

25 1.87 0.2 50 0.6 - 0 100 0.67 20 25 30 -77-
CLAIMS 5 1. An anticoccidial conposition for consunption by

_an avi an species; characterized in that the conposition conprises as active
i ngredi ents a pol yether antibiot|c selected fromnonensin (factors A, B,

and C), laidlonycin, grisorixin,glenorenycin, salinonycin, narasin,

| ononmyci n, al borixin, antibiotiq2A204, A32887 10 (K41), etheromycin,

| asal ocid (factors A, B, -C, D, afy E), isolasalocid A |ysocellin,

mut al onycin, or antibiotic A2318%and a coccidiostati"cally active

carbanilide derivative, associ éa with a.
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-

carrier or feedstuff. 2. An anticoccidi ad74s0onposition as clainmed in claim
1, 15 wherein the polyether antibiotic is nonensin, narasin, |asalocid,
sal i nomycin or A-204. 3. = An anticoccidial conposition as clainmed in claim
2 wherein the polyether antibiotic is nonensin. 4. An anti cocci di al

composi i on aszelsd! 7 | hitedid Zefl11aVIUE AL WP s 20Yd UG Led S
narasin. 5. An anti cocCtrdorar—conposrtron as clainmed 1'n any ‘one o0 al ns
1 to 4, wherein the ratio of carbanddidm tsedrdg/ether is in the range of
from40:1 te 1:20. 6. An anticocCrarar_comnposrtion as clained in claim5
.25 wherein the-ratio is in the range of from l@ichdrsik 10. 7. An
anticoccidial conposition as clained in clgim5 whergin the ratiois in the
range of fpom2:1 to 1:2. 8. mnticocég I comii i on l.ai med in
any one of clains 1 to 7 whereinOthe carltZd qade pczs.s]e% t oo, 28 uct ur al
30 formul a (hl;-Leg&kdﬁyj] where R err] and R err] are the sang or
different and gapnaadhigePresenigghydrogen; hal ogery ;aRho; amino;

nitro; -78- [err]alkyl; [err] alkyoxy; [(aéﬂg al kanoyl am no;

[err]al kylthio; [err] hanaIkyﬂ,Ferr]haI@éHkoxy; [ err] hal oal kyl t hi o;

Test 22: Combination of Eimeria acervulina (strain FS-

280), 430,000 oocysts, and Eimeria tenella (strain
PS-260), 43,000 oocysts. '

15

20

25

- 30



[ err] al koxycar bonyl ;[ err] hal oal kenyl OX?SLEI‘ r]al koxycar- bonylthio;
[err]al kyl sul fonyl; [err] hal oal kyl sul tonyl; 5 fl uor osul fonyl : * phenoxy
optionally substituted by tal oge [err] hal oal kyl or nitro; -
phenoxycar bonyl optionally subsnl)t"gt ed by [err]al kyl; phenyl; or phenyl -
sul fonyl optionally substituted-bynitro, acetam do, isopropylideneam no or
a group of the fornmula 10 9 \/\hereﬁ[err] is (err]haloalkylthio or

C err] hal oal kenyl oxy; Rlerr] and Flerr] are the sane or different and can
each represent hydrogen or [err]al®yl; [err] and [err] are the sanme or
different and can each represent Qydrogen; hal o; cyano; am no;

[ err]al kanoyl - 20 am no; N-[errgal kyl [err]al kanoyl am no; nitro;

[err]al kyl; [err] alkoxy; [err]&|KS¥Ithio, [err]haloalkyl; [err] halo-

al koxy, [err]hal oal kylthio, [err{ Ral gal kenyl oxy; [err]hal o- al kyl sul fonyl;
[err]al koxycarbonyl, am nosul fony® or ®enzoyl; provided that at |east one
~of [err] and 25 8 are other than h _dr@gen, and conpl exes of such conpounds
Wi th 2-hydroxy-4, 6- dinethylpyrimdine” 9. An anticoccidial conposition as
~claimed in claim8, wherein the cgnpound of formula (1) is 30
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-79- 3,3 -bis(trifluoronmethyl)-4, 4 -dichl of48ar- banilide
3,3 ,5,5 -tetrakis(trifluoronethyl)carbanilide :
3-chloro-4'-fluorocarbanilide 2-chl oro-2'-fluorocarbanilide

3,4",5-tris(trifluoromethyl)carbanilide 3,4,5-trichlorocarbanilide 10
2-ch|oro-5-(trifIG%?Bn%@hylﬁ&ﬁéELELEEEiXEE&EEOﬁyﬁPGQPBaHPFNG§S)

2, 6-di met hyl -4' - (N- net hyl acet am do) ca LLi )

2- met hoxy-4' - acet am docarbani | i de 3-(@82$?ho§%ﬁé?hyl)-4

' -iodo-thiocarbanilide 2-fluoro-4'-(api nggg¥lgcarbanilide

2- met hoxy-4' -i sopropyl carbanilide 2- — i et hoxycarbanilide 20

4-et hyl - 2' - net hoxycar bani | i de 2-grihyl -5xchl oro»2' , 5" - diset hoxygarbani | i de
2,4,4" -trinmethyl -3"-nitrocarbani e g 23 . éﬁ? i@ﬂ :

2-amino-3-nitro-5-(trifluoromethyl j-2',4' 9725 3,20 .68 0.48
di et hyl carbanilide 2-am no-3, 4'-dinitro-5-(trifluoronethyl)-2"-
chl or ocar bani | i deN3SaFPR%IA 5' - di APtro-3+88rifl Qoronethyl)-2' - 30
fl uorocarbanilide 2-am no-3-nitrosh-(tridpluoronethyl)-2'-

(et hoxycar bonyl ) car bani | i de

100 0
10 _
Test 24: Eimeria tenella (75,000 oocysts)
A32887 (R4l)
Lesion Scores
15 - Epm [ 23 30 100
A 0 1.73 2.0 0.9 0.22
K Nicarbazin 25 1.87 0.2
' 50 0.6 0
100 0.67
20 '
25

30



-80- 2-ethyl-6-sec-butyl carbanilide CLAIMS
2-isopropyl-2',4",6"-trinmethyl carbanilide

2-am no-3-nitro-3",5-bis(trifluoronethyl)-

4' -chl or oc&r bani | i de 21 et hph- $dgoctidipl - mmsbmmyearmmvmn by an

2-am 10- 3 1491 (AL Lto" DRI g G, fhar. il SEEARACRBI:d6ed Lo

2-am no-3, 3' - |n|tr tri r onet -4" - oroc
2- am no- 3- ni t rotieg ipgrediensaed Wll)'e"zher ﬂ%%-ﬂ’}l‘?ﬁﬂ"- -ssiertrd fEam nongesin

2-am no- 3- ni t (@acedrs Af |BJ,0"aﬁfTB¢)hy|ll1@lom§cin 1§rlsor1x1n, lenoremycin,
di bronp-4'-fl uorocarbaml de 2-amino-3-nitrQ - bi sgtrlfl uororreth 8%7

4' - chl or ocar béﬂ?"r‘?%cé“smaﬁa?‘nt SPRAIF Py rﬂ’ﬂ%&ﬁﬂmt‘ﬁ 1hiofig.A204, A
carbani i ge 2,(garl mthewin(elal%axwﬁr eaydoreanp @i ki, d®, and E),
o o dafldsglorl Y yysecel i) FRERRBCIT or ancibtorgs praigy ana o
3,3',4WZF 5, 5'cobetdioblarialipamitiivdecarbanilide derivative, associated with a
3*ni tro-4-chl OEQ::.er grrfiédlé%gget hyl ) car- banilide
2. An anticoccidial composition as claimed in claim 1,
15 wherein the po yether antibiotic is monensin, narasin, lasalocid,-
salinomycin or A-204, _
| 3. An anticoccidial composition as claimed in claim 2
wherein the polyether antibiotic is monensin.
4. An anticoccidial composition as claimed in claim 2
20 wherein the polyether antibiotic is narasin. //‘Ey
5. An anticoccidial composition as claimed in any omne of.
claims 1 to 4, wherein the ratio of carbaniliAe to éolyether is in
the range of from 40:1 to 1:20. |
6. An anticoccidial éomposition as claimed in e¢laim 5
25 wherein the ratio is in the range of from 10:1 to 1:10.
7. An anticoccidial composition as claimed in claim 5
 wherein the ratio is in the range of from 2:1 to 1:2.
8. An anticoccidial composition as claimed in any ome of
claims 1 to 7 wherein the carbanilide possesses the structural
30 formula (I):

S a1

RS

X
|
o
-
®

35

where Rl, R2 and R3 are the same or diffefent and can each represent

hydrogen; halogen; cyano; amino; nitro;



30 - 4-chloro-3,4"-bis(trifluoromethyl)carbanilide - 81-
4,4 -dinitro-2, 2 bls(trlfluoronethyl)car- bani |l i de .

4,4 -bis(triflgorommt auku#ys [ ongif learb i
5- di chl oEo Pt % er r% @;, y21s andyldaidy | ear hanky14nid ;
=d Heetba

hyIc an| ,
5-di chl oro-2', %y. ﬁuHJE? %&K%BYB ﬁuLn&?@oﬁﬂ%yltPFPs
(trlfluoronethng) am&oxycarbonyl sca. é: 1631<en loxy, 14 alkoxycar-

6- di et hyl gyg carb gngiirqég% yl -N

-ethylcarban|IP 2 rb myk Y ﬁ% anY ;
4- met hoxys 3' aEQh@mdtuiﬁénylFlﬁhenoxx %Ftlonallg sabstltuted by
e Dhens

2- met hoxy-4' - ut o bon car. 4-(isc carbonyl)carbanlllde
2,4 -bis(neth ?3 %ﬁg ﬂ%ﬁiz&F nit xycarbonyl

di chl or o- 3- nbpltd.oaxalu.yrsﬁbsaﬁmﬁéﬁ(l acir auwme phenyl or phenyl-

4-di

3,.4,4 ,5-tet fl t.h |

4- chl.or o- 3- ﬁ|{%§ fiﬁé%%#? one Egr m|ﬁﬁ r acetamido,
2,4,

2-(t

| or ¢
6-trinmet hyb.sépxicspymi@enebmﬂ.ﬁd thmngkbdp of the formula
r|quP60nethyI) ‘-ethyl -6 '-isopropyl -

-Nﬁﬁ%../

.><a

where R’ is cl_4haloelkylthlo or C,_,haloalkenyloxy;
. r? ana R® are the same or different and can each

\;'f represent'hydrogen or c1_4alkyl;

S RG, R7 and R8 are the same or different and can each
represent hydrogen; halo; cyano;'amino;'C2_4alkancy1-
amino; N—Cl_4a1kyl Cz_4alkanoylamino: nitro; Cl_Salkylz
cl_4alkoxy; C1_4alkylthio; c1_4haloalkyl; cl~4halo- .
alkoxy, C;_,haloalkylthio, C, ,haloalkenyloxy; C,_,halo-
alkylsulfonyl; Cl_salkoxycarbonyl, aminosulfonyl or
benzoyl; : '

15

20

provided that at. least one of Rl, Rz, R3, Rs, R7 and

25 Rs are other than hydrogen,
~and complexes of such compounds with 2-hydroxy-4,6-
dlmethylpvrlmldlne.
9. An anticoccidial conaOSLtlon as claimed

in claim g, wherein the compound of formula (I) is
30 - : ' :



_ -79- 7 Nl
30- carbanilide 4-chloro-3,3 ,5 -tris (trifluoronethyl) car-
bani | i de -82- 3,4,4 ,5-tetrachloro-3"-nitrocarbanilide

2, 6-di met hyl - 4' - benzoyl car bani |l i de 3, 4-di net hyl -2' - et hoxycarbanilide 5

2-ch|oro-4,4'-bis(nethylihgo;??ég@%gf#%§fgﬁggﬁ*}£fa;Qtha;&ggbgaagﬂxka

4-ch|oro-2-nethoxythrocarbap|_ _ Initro- -di met hyl carbanilide 10

4-(trifluoromethyl)-4'-nbanddifBanilide : : .

3,3 ,5/5 -tetrakis(trifluoronethyl)-N, N - dinethylcarbanjlide ey

T Dhen oxy- - i t 1 ocar bahs BY a8 » 8 mtetaalLs L ERF WROBBRERY SAFRRN S Hide

_ 4-nitro-4'-(3,4-dich|oro§henox carbanilide . . _ ... :
4-nitro-§'-ch|oro-4'-(4- nFBLEERE oﬂé&qgﬁ?ﬁﬁﬁP?Hé-éée

4-nitro- , 5" -di.chl oro-4'-(4-chl Qrophenoxy) -_car bani.l i de
'4-nitro-3'-chIoro-4?-(3,a?ﬁﬁiﬁﬁﬁ%%ﬂﬁgiﬁgﬁgg EPﬁﬁﬁiﬁﬁﬁe 25 -
4-nitro-4'-(2,4-dichl orophenoxy)carbanilifde - : ‘v
4-nitro-4'-(4-nitrophenogvggaéﬁﬁﬁﬁﬁékfléfa?r°methyl)carbanlllde

-3,4,S-Erichlcrocarbanilide'

10 2-chloro-5- (trifluoromethyl)~4'-(ethoxy- .
carbonyl) carbanilide

2,6-dimethyl-4'~-(N-methylacetamido)carbanilide
2-methoxy-4'-acetamidocarbanilide

15 .~ 3-(trifluoromethyl)-4'-iodo-thiocarbanilide
Z;flﬁoro-4'-(aminosulfonyl)cazbanilide /N
2—méthoxy—4'4isopropyi¢arbanilide
2-methyl-2',5'~-diethoxycarbanilide

20 4-ethyl-2'-methoxycarbanilide
2—methy145-chlor042‘,S'-dimethoxycarbanilide
2,4,4'Qtriméthyl-B'-nitracarbanilide

. 2-amino-3—nitro-5e(Eriflﬁoromethyl)-z',4'-

25 ‘dimethylcarbanilide
2-aminc-3;4'-dinitro-5-(trifluoromethyl)-2'-
chlorocarbanilide
2-amino43,5'-dinitio-5—(trifluoromethYl)-Z'f

30 fluorocarbanilide
2-amino-3-nitro-5-(trifluoromethyl)-2'-
(ethoxycarbonyl) carbanilide



~— o . -80-
4-ni-tro-3' -nitro-4'-(4-chlorophenoxy)- carbanilide 30
4-nitro-3' -nmethyl-4'-(4-chl oropnenoxy)- carbanilide - 83-
4-nitro-2'-nitro-4'-(4-chl orophenoxy) - carbanilide

4-nitro-4'-(2,4-dinitrophengx ni |

4-nitro-3' -chloro-4'" -(2- te?t¥%§¥;r% %ﬁ%yﬁﬁﬁﬁﬂﬁﬁﬁ%é?ﬁanlllde

4 nitro-4'-(2-nethyl-4-chloyo r hanil de._ . br onp-.4
- (4- br onophenoxy) car bani | |% Eggagéé&tlr%a tzfa'b'réo “r%%%%ﬁfof%ﬁﬁéﬁgﬁ‘?)

carbanilide 4-nitro-3'-chl osg 4-hb /) -

3,3 ,4" -trichloro-4-(4- chloioaﬁggéx? ?ngiizVZ@QPL§?£Pffiﬁ698m%§hy1)
4' - di chl orgo- 4- (4- chl or oph hoR @&PE@MH& ice

4-dichloro-4'-(4- chlorophenoxg)carbanlI|de 20

methyl -4-nitro-3'-chloro a-eF YénmbosesvntiaA e ankpxyearbanilide

3 5'-tr|s(tr|fluoronethyl) - met hoxy.-

am;no-3-n1tro-5-(trlfluoromethyl) -2',4',5'-

trichlorocarbanilide

3,
3,
2-
3,

10 2-amino-3,3'-dinitro-5-(trifluoromethyl)—-4'-
' chlorocarbanilide

2-amino-3-nitro-5~(trifluoromethyl)-2"'-
methyl-4'-bromocarbanilice

2-amino—3-nitro-5-(trifluoromethyl)-2',6’-
'&:\\ 15 o dibromo-4'-fluorocarbanilide

‘2-amino-3-nitro-2',5-bis(trifluoromethyl) -
4'~chlorocarbanilicde

3,3',5,5'-tetrakis(trifluoromethyl) thio-
20 ' carbanilide

2,4-dimethoxy~4'-(ethoxycarbonyl)carbanilide
4- (ethoxycarbonyl)-2'-methyl-6'~ethylcarbanilide

2,2'-dinitro-4,4'-bis(trifluoromethyl)car-
25 banilide

3,3',4,4',5,5'-hexachlorocarbanilide

3-nitro-4-chlcro-4'-(trifluoromethyl)car-
banilide

30 4-chloro-3,4'-bis(trifluoromethyl)carbanilide



carbanilide 25 : _ 3-(trif|uorong%hoxy)-3',5'-bis(trifLuoro-
. methyl)carbanilide 4-(trifluoronethoxy)-3",5 -bis(trifluoro-

" met hyl.)carbanilide 30 e ' '
2,3 ,5 -tris(trifluoromethyl)-4-(trifluoro- nethoxy)carbanilide * Cc
L . S * -84- 4- (ferhyrdinbtre=-252” phds(trifisioranethyl) earbani | i de
4- (et hyl thio)-3"',5" - bi YdrfiXiawr onet hyl )- thjocarbanilide 5 '
3-chloro-4-(nmethylthio)-3",5 -bis(trifluoro- nethyl)carbanilide
3-(trifluoronethylthio)434'5bis ¢€tiflhoecee thigil)Hamsdhpnidéde 10
4-(trifluoronmethylthio)-3",5 -bis(trifluoio- nethyl)carbanilide
2-ch|orq%4-(trifluoroneﬂmﬂﬁdnd»3B;55kdihétbyﬂbunbunnmidyl)carbaniIide 15 -
4-(trifl oronethylthio)-S'-(trifluoronethyl)-_5']pitrocarbanilide
4-(trifluoromethylthio)-25-didchkito+dl emethyl-N“~ethylcarbanilide

2;5-&ichloro-2‘,4‘-difluorocarbanilide.

2-amino-3—nitro-3‘.5;5'-£ris(tfifluoromeﬁhylf-
10 carbanilide. ' ' .
2,6-diethy1-4'-{ethoxycafbonyl)carbénilide
3Lgtny1-3'echloroe4'-methy;-Nz-ethylcarbanilide
2,6fdimethyl—4'-(ethoxycérbonyl)carbanilide
15 _ 4-methoxy-3'-acetamidécarbanilide | 4§-
~ 2-methoxy-4'-(n-butoxycarbonyl)carbanilide /N

4~ (iscbutoxycarbonyl)carbanilide

N 2,4'-bis (methoxycarbonyl) carbanilide

20 2',4-dichloro-3-nitro=3'-(trifluoromethyl)-
carbanilide '
3,4,4',5~tetrachloro-3'-(trifluoromethyl) -
carbanilide _

25 4-chloro-3-nitro-3',5'-bis(trifluoromethyl)-

' carbanilide
2,4,6-trimethyl-4"'-(ethoxycarbonyl)carbanilide
2-(trifluoromethyl)-2'-ethyl-6'~isopropyl-

30 - carbanilide

4-chloro-3,3',5'~tris (trifluoromethyl)car-
banilide
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)-4 '-nitrocarbanili
bi s(trifluoronethylth
i fl uoronet hylthio)-4'-
i f1 uoronet hylthio)-3
thylthio)-3, 5- bls(trl
l-oro-4- (ethylthlo) 3,
hoxy- 3, 3", 5'-tr|s(tr|f
r|fluoronethyl) 4- et ho
rifluoromethyl)-4-etho
nmet hyl - %2 chl or oet hoxy
, 2- dlchlorOV|nonxy) 3
, 2-di chl or ovi nyl oxy) -

10

15

20

25

30

de 20

I 0) car bani | i de

- (chl oronet hyl - sul fonyl) carbanilide

, B' 44 (Sritietmaah loma+3| yntt bacakbdeilide
fluoronethyl)- carbanilide

8 spAdpethy ik 'c-bengaoyl gaubanilidee 30

| uor onet hy I)car- bani |l i de’ L -85-
2y4zdi I 'cethaxycarpanrsdidani | i de
y- g & ri flyoro- ‘methylthio)carbanilide
? S 18 °54g ﬂbl#iWRﬁhyéﬁhyP)EaFBaﬁ#ﬂ#és
' éé qu 4' -ch] orocarbanilide 10

32 c?ﬁﬁ?&+%%§?banlllde

4-chloro—Z-methoxythlocarbanlllde
4,4'-dinitroQN,N'fdimethylcarbanilide
4-(tfifluoromethyl)-4‘enitrocarbanilide

3,3',5,5'-tetrakis (trifluoromethyl) -N,N'-
dimethylcarbanilide

4-phenoxy-4'-nitrocarbanilide

- 4-nitro-4'-~(4-chlorophencxy)carbanilide

4-nitro—4'-(3,4-dichlorophenoxy)carbanilide

4-n1tro-3'-chloro-4'-(4-chlorophenoxy)
carbanilide

4-nitro-3',5'-dichloro-4'¥(4-chlorophenoxy)-
carbanilide

4-nitrb-3'-chloro-4'-(3,4-dichlorophenoxy)-
carbanilide

4-nitro-4'-(2,4¥dichlqrophenoxy)carbanilide
4-nitro-4'-(4-nitrophenoxv)carbanilide
4-n1tro—3‘-n1tro—4'-(4-chlorophenoxy)-
carbanilide

4-nitro-3'-methyl-4'-(4-chloropﬁenoxy)-
carbanilide.



: -83- ' ;N\
4-(2,2,2- trichl oro- 1,1- d|fluoroethoxy) ;
3,5 bls(trlfluoronethyl)carbanlI|de 15

2- (2 2-di chl oro-1, 1-di fl uoroet hoxy)-3',5" - bis(trifluoronethyl)carbanilide
3-(2,2-dichloro-1, 1-di fl wgQ V) 4 0ipsl ).carbanilide

20 3- (2 2- dlgh gF%BQ§ g%ﬁ%hwoet 4 é?iéEBbﬂgﬁbe)

 brono-3', 5 -bis(trifluoreaEbapitidenanilide

4-(2, 2- di chl or o- 1,1-diflyoroethoxy)-3',5 - bis(trifluoronmethyl)carbanilide

4-(2, 2-di chl or o- 1, 1- di f | hOR3EERTH) (@ +4—dinitrophenoxy)carbanilide
(trifluoronethyl)-4' -chlgrocarbanlllde

3- met hoxg- 4- (2, 2-di chl or &lfrar§|mﬁhiaqﬁm&3 (2-tert-butyl-4-chloro-
3,5 -bIS(trlfluoronet hybheabRke)icairdanilide :

3- ne t hyl - 4- (2, 2-di chl oro- 1, 1-di f | uor oet hoxy) -

3,5 -bls(trlfluoronEthyh}ﬁathammI*kﬁ—metﬁ&& 4-chlorophenoxy)- '

3- neth 4- (2, 2-dichl oro % dlﬁﬁgﬁ_oethoxy)- 4' -i sopropyl carbanilide
3-ni tro 4- (2, 2-di chl oro- g f oet hoxy)

3'",5 -bis(trifluoronethy Niglyl _

2-(2- chlgbo 1,1, 2tr|flugl§§%%§ %&ﬁ%o %IS ? ?F?ﬁ8pgﬁgpﬁ¥5(ﬁﬁqﬁﬁﬁ}+%%
4-(2,2-dich .

loro-1, 1- d'flHOﬁQQEQO§¥LB§5ﬁ0-4’-(4-chlorophenoxy)-
‘carbanilide |

4-nitro-3'-chloro-4'-(4-bromophenoxy) -

éarbanilide

15 3,3, 4'-tr1chloro-4 (4-chlorophenoxy)-.
carbanilide
3,4'~-dichloro-4-(4-chlorophenoxy)carbanilide
3,4-dichloro-4'—(4-Chlorophenoxy)carbanilide

20 2?methylé4-nitro-3'-chloro—4'-(4-chloro-
phenoxy)carbanilide
3,3 5'-trzs(tr1fluoromethyl) -4-methoxy-
carbanlllde

25 3-(trifluoromethoxy)~-3',5'~bis (trifluoro=-
methyl)carbanilide
4-(trifluoromethoxy)-3',5"'-bis(trifluoro~
methyl)carbanilide

30 2,3',5'-tris(trifluoromethyl) -4~ (trifluoro~

methoxy) carbanilide



: Tl

N :

tris(rifluoronethyl)carbanilide 10 : '
3-(2-chloro-1,1, 2-trifluoroethoxy)-3" ,5 - bis(trifluoronethyl)carbanilide
4-(2- chloro-1,1,2-trifluoroethoxy)-3,5"- bisgtrifluoronethyl)carbaniIide
15 4- ( 2- chl or o4, (methylthie) vél h6xypis (tzifluoromethyl) - :
bi s(trifluoronmethyl)thiocarygydddeids (2-chloro-1,1,2-trifluoroethoxy)-3'-
(trifluoronethyl)-5"-nitrocarbanilide 20 , '

4,4' -bis(2-chloro-1,1, 2-trigfd ueswerDenio) -gar Banbliisderifluoromethyl) -
4-(2-ch|oro-1,1,2-tr|fluorgg{hox -4 %érlfluoronethylthlo)carbanlI|de-
'4-(2-ch|or2%1,1,2-trifluor : banilige

(o enor o i i uor cERibond S methylthio) -3¢, 5" -bis (trifluoro-
bi s(trifluoronethyl)-5"-ni metdybxatbarilide
4-(2-chloro-1,1,2-trifluoroethoxy)-3;,3,5 - 30
tris(trifluoronmethyl)carbard+tieiflucsdmethyl thid) ~3i'f,|Slothoies (i fludto-

, 5-bis(tri- fluoronethyl)c %)ag;. ' i1ide . _
3-(1,1,2,2-tetraf|uoroethogg - %%§%¥f§?%%%§efluoronethyl)carbaniIide 5
' 10 4- (trifluoromethylthio)-3',5'-bis(trifluoro-
methyl)carbanilide

2-chloro—-4~(trifluoromethylthio}-3',5'~
bis(trifluoromethyl)carbanilide

15 4- (trifluoromethylthio)-3' - (trifluoromethyl) -
{j\g , 5'-nitrocarbanilide

‘(.

4~ (trifluoromethylthio)-2',5'-bis(trifluoro-
methyl)-4'-nitrocarbanilide

20 _ 4,4'-bis(trifluoromethylthio)carbanilide

4-(trifluoromethylthio)-4'~(chloromethyl-
sulfonyl)carbanilide

3-(difluoromethy1thio)-3',Sf-bis(trifluoro-
methyl)carbanilide

25
4-(ethylthio)-3',5-bis(trifluocromethyl)-
carbanilide
3-chloro-4-(ethylthio)-3',5'-bis(trifluoro~
_ methyl)carbanilide
30 '

4-ethoxy-3,3';5'6tris(trifluoromethyl)car—
banilide



-35.. . o :/g
3-net hyl - 4- (1 1,2, 2- tetrafluoroethoxy) L

(chlorodlfluoronethyl)carbanlI|de 3- nethyl 4-(1,1, 2, 2- tetrafluoroethoxy)
-3 - (trifluoronmethyl)-4'-chlorocarbanilide 10

3-(trifluoronethyl)-4- (13-1(&:251tﬁmﬁéunym -et—bem)cyfl-wbr@lfﬁﬂmﬂbl-l de

3-(1,1, 2,3, 3, 3- hexafluoro I s(trifluoronethyl)carbanilide
15 4-(1,1, 2™% ﬂ;éﬁéégg?iﬁﬁﬁﬁl BSpoxy)
3,5 - bls(tr|fluoroneth%L)

3-chloro-4-(1, 1,2, 3, 3, 3- e éﬁ%%ﬁﬁgééﬂgﬁ?%béfﬁfe§h9§yTﬁs((??*?%ﬁﬁﬁﬂethyl)
‘car bani | i de 20 3- nethylm&nhylmhndnéasbanx&ﬁﬂaoro n-
propoxy)5 3,5 -bis(trifluoronethyl)- carbanilide

4-(1,1, 2,3, 3 3- hexaf | uodomethwloky|{2-eBloroethoxy) -3',5"~bis (tri-

3,3 5'-tr|s(tr|fluorongqmgigﬁg
4- (1 1,2,3,3, 3- hexafluoro n- propo %iégfaanﬁllgtrifluoronethyl) 5 -nitro-

carbanilide 30~ (f*iiﬁiéﬁﬁafaééqgibkghQB“1(é%151&%£6ﬁethy1)-

quoronethyI)carbanlllde
4' -chlorocarbanlllde

10 4-(l,Z-dichIOrovinyloxy)-B',5'-bis(trifluqro-

methyl) carbanilide

4-(2,2,2-trichloro~1,1-difluoroethoxy) -
3',5'-bis(trifluoromethyl)carbanilide

15 | ' 2-(2,2-dichlo:o-1;l-difluoroethoxy)—3‘,5'-
- bis(trifluoromethyl)carbanilide

SN

3-(2,2-dichloro-1,1-difluoroethoxy) -3 ,5"~
bis(trifluoromethyl)carbanilide

20 '3-(2,2-dichloro-1,1l-difluoroethoxy) -4~
bromo-3',5'-bis(trifluoromethyl)carbanilide
4-(2,2-d1chloro-l,l-dlflucroethoxy)—3',5'-
bis(trifluoromethyl)carbanilide
4-(2,2-dichloro-1,1-difluoroethoxy)-3'-

25 (trifluorométhyl)-4'-chlorocarbanilide

3-methoxy-4-(2,2-dichloro-1,1-difluorcethoxy) -
3',5'-bis(trifluoromethyl) carbanilide

3-methyl-4-(2,2-dichloro-1,1-difluorcethoxy) -
30 3',5'-bis(trifluoromethyl)carbanilide



4- (¥-chl or ophenoxy) -4' - (trifluoromethyl - thio)thiocarbanilide
4- (4-chl orophenoxy)-3',5" -bis(tri- fluoronethyl)carbanilide 5

3-chl oro-4-(4-chlorophenoxy) -3, 5 '+ bisgctpifluor thyl)c (lide . _
4-(4-ch|proph¢noxy)-3'-(tri#TTﬁﬁk%%TRy?%!ESd}%P%%Seﬂ e#ﬂ§¥%ﬁ§%f¢e€h°‘¥)_
4-(3,5-bis(trifluoronethyl)d phbsopyeoBylsarbaniddde f| uoronet hyl ) carbanili de

4-(4-nethy|phenoxycarbonyl)-3'15'- bi s(trifluoronethyl)carbanilide 15
4- (4- et hyl phenoxycar bonyl )3-nifxe+4-{ Rudrdichipnorilo)lcad il radethoxy) -
3,5-bis(trifluoronethyl)-2'24'g6_5;LtLehEQRFRMAAH]I Aanilia
3,5-bis(trigluoronethyl)-2'%4’?5'§l%§#EgE?o§ocananHPS%% niiice
3,3 -bis(trifluoronethyl)-5_-mliiRiocalhani bide ¢y thoxy)=3',5"'=
3,3 ,5-tris(trifluoronethyl ;E¢-h?t?o- 2577 TR NoECEAr T3
2',3,5,6' -tetrakis(trifluorihefEyifluoropethyddaaghanieide
3-(chlorodifluoronmethyl)-3 ,5 -bis(tri- 30 )
fl uoronet hyl ) carbani |l i de 3-*1$31é7é4FEEP§PF&GA&§HﬁA5q%9?%?9xy)‘3'3"5"
tris(trifluoromethyl)carbanilide
10. 3-(2-chloro-1,l,2~-trifluoroethoxy) ~3*',5"~
bis(trifluoromethyl)carbanilide
4-(2- chloro-l,l,2-trifluoroethoxy)-3',53-
bis(trifluoromethyl)carbanilide
_ 15 '~ 4=(2-chloro-l,1,2-trifluoroethoxy)-3',5'~
. bis(trifluoromethyl)thiocarbanilide
- 4-(2-chloro-1,1,2-trifluoroethoxy)~3'-
(trifluoromethyl)-5'~nitrocarbanilide
20 4.4'-bis(2-chlgro-l,l,2-trifluoroethoxy)-
carbanilide
4-(2-chloro~-l,1,2-trifluoroethoxy)-4'-’
(trifluoromethylthio)carbanilide
4-(2-chloro-1l,1,2-trifluorocethoxy)-3'-
25

(trifluoromethyl)-4'-chlorpcatbanilide'

4-(2-chloro-l,1,2-trifluoroethoxy)-3,3'-
bis(trifluocromethyl)-5'~nitrocarbanilide

4-(2-chloro~1,1,2-trifluoroethoxy)-3,3',5"'~
30 tris(trifluoromethyl)carbanilide



trlfluoronethyl)carbanlI|de L -89%7-

enyl -3",5 -bis(trifluoronethyl)- carbanilide

Iuorosulfonyl) 3'",5 -bis(trifluoro- methyl)carbanilide 5

| uor osul fonyl ) -4’ - (trifluoronethyl t hi o) car bani | i de

| uor osul fonyl )-3' - (trlfluoronet 5' -nitrocarbanilide 10
hIoronethyIsquonyI?‘ 1,152 1&%%%&4°r¢¢9596ﬁérﬁylﬁtmﬁ%ﬁﬁﬂﬁhm

et hyl sul fonyl) -3 5f§u°&bmy£hyﬁﬁ¢gfggnﬂplagl)carbanlI|de 15
hyl sul fonyl ) - 3" 5 bi s(trifluoro- nmethyl)-5"-nitrocarbanilide

t

r|quoronethyIsquoayKl 1,25Z-ﬁhﬁ&éflﬁéﬂeéeﬁﬁhbyLb0QHM¥Bi$FE%QD
rifluoromethylsulfo | )-4'-met hoxycar banilide
;

|fkyoronethylsquoﬁ%P%rEme yl) ﬂzfaélthio)carbanilide

rophenylsulfonyhl éthy( 41, 1,2,2~tetrafluoroethoxy) -
' '3'=-(chlorodifluoromethyl)carbanilide

'3—methyi;4—(l,l,2,2-tétrafluo:oethoxy);3'-
(trifluoromethyl)~4'-chlorocarbanilide

10 3-(trifluoromethyl)-4—(l,l,2,2¥tetrafluor6-

ethoxy)-4'-bromocarbanilid=

3-(1,1,2,3, 3 3- hexafluorc- -propoxy)-
3',5'-bis (trifluoromethyl)carbanilide
15 _ 4-(1,1,2,3,3,3-hexafluoro-n-propoxy) - N
3 5'-bls(tr1fluoromethyl)carbanlllde

!

3-chloro-4-(1,1,2,3,3, 3-hetafluoro-n-
propoxy)-3',5'-bis(trifluoromethyl) -
. carbanilide
20
3-methyl-4-(1,1,2,3,3,3-hexafluoro~n-
propoxy)-3',5'-bis(trifluoromethyl)~

carbanilide
4-(1,1,2,3,3,3-hexafluoro-n-propoxy) -

25 ' _-'3,3',5‘-;ris(trifluoromethyl)carbanilide
4-(1,1,2,3,3,3-hexafluoro-n-propoxy) -
3,3'-bis(trifluoromethyl)-5'-nitro-
-carbanlllde o '

30 4- (methoxycarbonylthlo) 3',S'~bis(tri-
fluoromethyl)carbanilide



- . . - X~ 2uy
25 .. fl uor onet hyl t hi o) car bani.l i de

4- (4- acet am dophenyl sul fonyl)-4"- (trifluoronethylthio)carbanilide
4-(4- (i sopropylideneam no) phenyl sul - 30

fonyl)-4'-(trifluoronethyl ¢hi{érchlorbphenioky) -4 -O0trifléoromethyl-

4, 4-sul fonyl bis(3 -(triflu zgégunllde) 4, 4-sul fonylbis (4
-1, 2- dYCh|O§OVIgy) -oxg QS?%Q?%E%?%%&%i

4, 4-sul fonyl bis(3-(1,1,2,2aL ekt ar
4-sul fonylbis (4 "- (2 chl arge éﬁhBQbﬁ%&E&&y)ra§ é?ﬂgi§ gar%anlllde) or 4,

4-sul fonyl his (4" - (tr|fIgﬁ?ﬁﬁﬁ@ﬁ§b¥ﬁﬂ&ﬁrhﬁﬁlllde carbanilide). 10.
An anticoccli dial conpositign claimed in_any one of clains 1 to 9,
wherein the carbanilide degTVEiPFE -5 (4-~chlerashenaxy) 23 Lofhosi ti on

according to claim1 to 10bib(trifdueremedthyydarbaniide present in a
concentration of from about 10 to about 250 ppm 12. A conposition
according to claim1l, whete{d-th2orophemoat)i-3" +stiidbuabometBylye about
100 5'-nitrocarbanilide

10 4-(3, S-bls(trlfluoromethyl))phenoxy-B' 5'¢

bls(trlfluoromethyl)carbanlllde

4f(4—methy1phenoxycarbony1)-3',5'-
bis(trifluoromethyl)carbanilide

15 4—(4—methylphenoxycarbonyl)-4'-(tfi-
(~\<\ fluoromethylthio)carbanilide
3,5-bis (trifluoromethyl)-2',4',6'~
trichlorocarbanilide

20 -3, 5-bls(tr1f1uoromethyl) -2',4',5"'-tri-
chlorocarbanilide '

3,3'~bis(trifluoromeﬁhyl)-5'-nitro-
carbanilide

'3,3',5-tris(trifluoromethyl)—5'—nitro-

25 carbanilide

2',3 5, 6'-tetrakls(trlzluoromethyl) -4'-
nitrocarbanilide

_ 3~-(chlorodifluoromethyl) - 3',5'-bls(tr1-
30 L fluoromethyl)carbanilide

3-(l,l,2,2-tetrafluoroethyl)-3',S'-
bis(trifluoromethyl)carbanilide



ppm  20. 13. A conposition88ccording to any one of claims 1.to
12 which contains from 15 ppmto 25% by wei ght of active ingredients. 14. A
conposition according to any one of clainms 1, 2 or 4 to 13 which contains

fromabout 25 to 25  about 100 ppm of narasin. 15. A conposition according

to any one -of clains I4dph mbg@hseaﬁaguagiﬂaadxdmefnyﬁ)-16 A
conpositi-on as cl ai ned | f & of clains 1 to 15 for se in a nethod of
controlling COCC|d|omf$4¥Pi%$ 1§, mhlch met hod conpri ses supplying the

conposition as at | east of their f t.ext ecification
has been reproduced by %‘E@{%‘& 59FHSfPﬁ i’?nt%"%fﬁﬁ*%g}mfgpescrl pt. It
may contain a feM/anendmsthglmbarbandldﬁhficult to read. The origina

typescrgpt contai.ning these anendnents nmay be inspected on the prem ses of
t he Pat ent Cfflce 4~ (fluorosulfonyl)-4'~(trifluoromethyl-~

thlo)carbanlllde

4- (fluorosulfonyl) 3'-(tr1fluoromethyl)-
5'-nitrocarbanilide

10 44(chloromethylsulfonyl)-3‘,5'-bis(tri-

fluoromethyl)carbanilide

Zk(ethylsulfonyl)-3'.5,5'-tris(trif1uoro-'
methyl)carbanilide

15 2-(ethylsulfonyl)-3',5-bis(trifluoro- /#5?
' methyl) -5'-nitrocarbanilide '“-“g

4-(trifluorométhylsulfohyl)-3',5'-
- bis(trifluoromethyl)carbanilide

20 ‘4~ (trifluoromethylsulfonyl)-3'~(tri-
fluoromethyl)-4'-methoxycarbanilide .

4~ (trifluoromethylsulfonyl)-4'-(tri-
fluoromethylthio) carbanilide

4-(4-nitrophenylsu1fonyl)-4PQ(tri-

25 fluoromethylthio)carbanilide

4-(4-acetamidophénylsulfonyl)-4'-
(trifluoromethylthio)carbanilide

4- (4~ (isopropylideneamino) phenylsul-
30 , fonyl)-4'~(trifluoromethylthio)car-
banilide '



hathabadasiat bl oA D RS A=Y ]

.\NN? 4,4-sulFonylbis(4'-fl,z-dichlorovinYJ-qu)-
carbanilide) _
5 4,4—sulfonylbis(3-(1,1,2,z-tetrafluoroethoxy)—
| carbanilide) '

4.4-sulfonylbis(4'—(2-chlo:o—2,2,3—trifluoro-
ethoxy)carbanilide) or
4,4-sulfonylbis(4'—(trifluoromethylthio)-
10 carbanilide). _
10. An anticoccidial compesition as claimed
in any one of plaiﬁs 1 to 9, wherein the carbanilide
- derivative is Nicarbazin. | )
11. A composition according to claim 1 to 10
15 wherein the carbanilide is pPresent in a concentration of
from about 10 to about 250 ppm.
12, A composition according to claim 11,
wherein the concentration is from about 25 to about 100
ppm. _ , '
20. ' 13. A composition accdrding to any one of
\{:} claims 1 to 12 whichk contains from 15 ppm to 25% by
' weight of active ingredients. - |
l4. A composition according to any one of
claims 1, 2 or 4 to 13 which contains from about 25 to
25 about 100 ppm of narasin.
15. A composition according to any one of
claims 1 to 14 which comprises a total feed.

Ib rs. a éoﬁposition as claimed in any one of
ciaims 1 to 15 for u1se in a method of contrnlling
coceidiosis in poultry; which method comgrises supplying
the.éompoéition as at least part of their feed.

-~
licants original
f the specification has been reproduced by photocopying the app
Eg;e:::;.‘p:. °I tpnay contain a few amendments which are difficult to read. The oz-.i.oginal
tyvescript containing these amendments may be inspected on the premises of the Patent Office




