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pyri dyl met hyl ) 1- N- et hyl am no- 1- al kyl am no- 2-ni troet hyl ene deri t'SE\Be@ﬂj or

controlling fleas in donestic animals Th® present invention rel

1- [ N-(hal o- 3- pyri dyl et hyl ) ] - N- et hyl ani no- 1- al kyl ani no- 2H€1E/E8ét2r‘@/1|1éﬂae

der| vat| Vmw\ mmmﬁmmmow ng formula | for use in a method of controlling

fleas in | s) especially in dogs and cats, wherein system C

adm ni strati omsobos*preferred. The invention relates al so to

inhibiting the infestation of dogs and cats by fleas which /?W

system ¢ adm nistration of the said conpound, in an anount eff

against fleas, to the said donestic animal, for exanple the dog6t§f" the cat,

by way of the digestive tract or the blood of the host aninmal. The

1-[ N-(hal o- 3- pyridyl met hyl )] - N-net hyl am no- | - al kyl am no- 2- ni troet hyl ene

derivatives nentioned in the introduction have the foll ow ng chem cal

structure of formula I: R NRZRs Hal ~ ~ (1) \Ng2oyy@wherein Hal is

hal ogen) such as fluorine, chlorine, bromne or jqodine; Rl is hydroben,

Cl- Coal kyl or C3-Crcycloal kyl; R2 is hydrogen, ACEsal | kyl or

C3-Crcycl oal kyl, and R3 is hydrogen or Cl-C6,alkyl. OmMng to their

pronounced activity against fleas) preference is given within the scope of

11 FE(3 ?~D3 -2 formJIa | to the fol | owing subgrougs Group a: Corrpounds of
A <P 7 vothm 8thy i k& ‘ ek

such COW&%&om%rf?éaﬁ‘tﬂ'@én és%cfh 1 ne, chlorine or br o ne, espeC| aI Iy
chl ori ne—G—“h'“B"‘G)‘I’TD'O‘UTTAS—O‘I‘a_#JI"wI al wherein RL is hydrogen)

Cl- C3al kyl or C3-Co6cycl oal kyl, preferably hydrogen met hyl or ethyl or
cycl opr Omhb)pr@emeiﬁvetdox r@tattyto 1@&10@&@1003 %'é} n‘feﬂ{ymt)ﬂholl worei n R2

Cl- C3al k I . f
:‘gr mul a M%?ét“ﬁg lgt?esgq%?/ilag r&egﬁ@hogg’% Oﬁ%‘t’l g?‘?l ‘Bﬁrhggo%f’grsn ge or
i odi ne; Rbnuro;lhhgﬂemsgmrdommhhmt%a@e@@ahkyin drgs@d Cisywheralnkgyktearid R2 i s
hydrogen aeﬁtlrggua%ﬂllgé}efﬁ\:,ﬁdt 't*h’é &ae%iBﬁ ﬁe,(l%)es Ao W%‘E}%“d%‘f‘?&ﬁ&tm% yH ven above

all to those conpoun fonounced
syst eni c iefestaiion 9f dagsiand catp bé§1§'&5 whish |camppr>@fté¢ éys@@mcsidgw&tnattcxﬂ affike

fol | ow n@aﬁ%ﬂ%@ﬁﬁ’d in an amoum effective acamst ﬂeas to the sa1d domestlc ammal for
1-[N-(6- nltroethylene

) and al gg‘%‘g@% ”P%%q’f‘i’l‘e%? &t“e %B)ﬁlﬁlog)ﬂtﬁé’éyes HP‘H Otrhl%‘; %%B%g} of hP Henypasent

inventi on depend| ng on the nunber of car bon atom; i ndi cat ed, the term

"al kyl" n for a th
TR ORISR ARSI SRR AL 1O
n-butyl , degvatives wentieradtinlhg iptrodicsion tiaye )heét)ﬁowmtge:themmusmeméfter Hal
isto befélllﬂﬂg§§t00d as being fluorine, chlorine, brom ne or iodine,
preferably fluorine) chlorine or brom ne, but especially chlorine.
Dependi ng on the nunber of carbon atons indicated, cycloal kyl by itself or
as part of a substituent is cyclopropyl, cyclobutyl) cyclopentyl,
cycl ohcxyl) etc., cyclopropyl being Fslpeci ally preferred.
N N NRjR3
Hal | , (D
6 X 2

N
NO

wherein

Hal is halogen, such as fluorine, chlorine, bromine or iodine;
R, ishydrogen, C,-Cgalky!l or C3-Cqcycloalkyl;

R, ishydrogen, C;-Cgalkyl or C3-Cqcycloalkyl, and

R; is hydrogen or C-Cgalkyl.

Owing to their pronounced activity against fleas, preference is given within the scope of



Compounds of the structural type falling within the scope of fornula I)
including processes for their preparation) are described in EP-0 302 389.
The conpounds of forrmula | can be prepared in accordance mﬁth 1hﬁﬂ£ﬁhf0ds
di sclosed in EP-0 3U2 389 or 1 1FEB8 2003 -3 anal ogously t

conpounds described therein. That publication discloses a broad cl ass of
conpounds of which the above representatives constitute only a sel ected
subgroup, although they do not appear,therein as a group. The class of
conpounds di sclosed in EP-0 302 389 iS described as insecticidal and
acaricidal. Plant-destructive insects and mtes are given as the preferred
area of 8 |50 eference to activity against fleas. EP-0
302 833 ?ﬁﬁhgfzgig@égﬂ%§g§sg§é?g%% of conpounds which are structurally
simlar to those of the above forrmula | or which to sone extent overlap

structur @rbivp & hetsmpbtdtis oT'ﬂ&nﬂﬁ&EWhér@in Htmyﬁt m&@tpdtnfofnersee@aa pefesaired i§ he
conpoundsS  speci fi.c di,scl osed ggla J 1s th % the forner

have an @H§8699F9H?EW¥ PFBWFmﬁtgab§ﬂNHEP%a§ M RESPEaor mul a | are
nono- hal eglmiated at the pyridyl radical. The conpounds di sclosed in EP-0
302 833 are said to be valuable active ingredients in pest control, while
being well tolerated by warm bl ooded aninals and plants, and to be suitable

for cont Gibup hgCpmppundsrpffprandnl whedetd B, iriydpigant S;- CaatisyipriheCecyclo-

ani mal - i iy 'ﬁ?éﬁ:rdﬂl‘f ﬁydregerﬁ RREAY1I0f efh§f & SREP oy BE& 4G ik, or der

Si phonaptera (fl eas has now been found) surprisingly,” that in the case
of the conpounds of the above formula I, the i ntroduction of a hal ogen atom
i nto the Grgup dyCompdireBlof ferimndsI aherdin myisth -Opgigpee tedomogylsegotiallgant | y

i ncreased HlVlty against fleas. That 1s very clear froma conparison of

t he prln ‘% conmpound according to the invention and the structurally nost
simlar conpound frontthe prior art. The relevant conparison data are given

bel ow in ] i j b fl eas
oxchi bi t oipge E0RBLER R AP wdiof (bl bl ATk Mdhe AR, oo the
i nf est at DERMBP 0(fll%fh§e (ﬂl ig breregeny mpthiaCs- CéaﬂH(Ybét §3 Ce@ff&%”@tllayd&z i#ogs and
cats, ISh@dﬂ%@ﬁbﬁﬂhKQEmyetS and ani mal owners alike to which there is stil
no adequate sol uti on. Owning to the conplicated tile cycle of the flea none
of the known nethods of controlling these extrenely troubl esone parasites
whi ch notWithihgrt)mpa;riahiot(dﬁbm%sm ibgivemnboel dlootthese campeurafs wireptie dsant
aIIergle%} dlsefotal ly satisfactory, especially since nost of the known

nmet hods o c@ntrol are based on the application of the active conpound to
the habitat of the various flea states. As a result of the conplex life
cycl e of Giggld @a phaoaN&d sysbalc wt@ﬁ?@lb'itﬁst'ffan%'bé/c1£1%9%te‘HH§1sad]derﬁt@rlﬁ@t in
practi ce, over all of the habitats, and is accordi ngly unr el abl e. 11
FEB 2003 fOUOVHRR CRTRAIRE) control ained at treating the adult fleas in the
fur, whi dA(N-6-gielosy-aiplyyideihfeeictl BeN{eyh ydgmpingi Ingie tuylaatiho-2fdieecthplepgsint iatso t o
the fur . takes no account at all of the various juvenile
st ages o?éphgggﬁgggzﬂﬁklchm?lve not only in the fur of the aninmal) but also
mai nly on the floor, on carpets) on the animal's sleeping place, on chairs,

in the gavgen tﬁ@@tdpe o@th'le grtsenptnbeﬁndw a@;e%dwotoh tl’l\@hﬁxﬂb{]flﬁchmoﬁ%d?ﬁs ani mal

comes into.c act . cat and 4%? eas (Ctenocephalid es feljs and C.
cani s) nbft%ﬂtt@ the R?éml ﬁktyhes fQpe grder %ét‘e"é‘éﬂa'é?r Or’fé@t’ledﬁﬁ folpwing i ve on
t he bl ooduaifzht-bitaihaisindranokkbd gradph: aycth{jlletmyl%@q& 1, isb;srobyurn baityice those

eggs are _po I r, and can
be found 6t Bgﬁ? % % )§lgﬂg%%t%8t§%"% ?ﬁ%'%ﬁﬁm' LXéggcgn%éggg??s BH"? he
chai rs udkdribg, ahiwirgnbroaline pniotime, prafedary (luorindyehlpaind pr btomine, Tuat neans
that the t gs,
frontmhlcﬁﬁﬁkmyﬁgk%gg gﬁéﬁhmhbhh lﬂﬁﬁ%ro§cﬁﬁgh$ﬁhﬁ45&gmﬂﬂ 2 %Eﬁﬁl@ﬂ

di sti nct 1§¢l4geas prt @tféa/etbebwmtv) CE“A@[MODYI W‘ﬁl@bvtylagxcéonenryééya@ygxyu ¢iCt he

final staggobh@ylg&y %?tmgybhﬁb@gpoon and becones a pupa. Under favourable
condi tions, e. and relative humdity of 65 % the netanorphosis
fromegg to pupa takes pl ace in about 8 to 10 days. After about another 8
days thecymunmhdiutmys&anﬁdbmbemangaMthmthomhﬂtGﬂﬁﬂ@hﬁnﬂb@Mnare stil

| ying on _t r,..the car. ets the.s e the chajr etc.. The
young ad® I“PCC? ﬁfcagcgr theinRIGP a{“hl Pl dE 1‘(“)‘(418\/6‘9% @?13502 @ﬁes%‘f’ SRR 8%“d0”f0§an

accept ablfemhds{ canbvpicparcl ématdoedanbatvath tie mmholgdiscloswdoP-AA02 a8% enpt to
junp onto the host animal. Thus it takes at |east three weeks for an egg to
develop into a young adult flea that is capable of reinfesting the host
animal . The young flea nay, however, remain in its cocoon for nonths,
possibly for up to a year. On the other hand, under |ess favourable
condltlons the developnent frontegg to young adult flea may take fron14 to

o, o o N 1 o



A nunber of conventional nmethods of control arc known, but they have
various di sadvantages. If, for exanple, flea conbs surfacerfggﬁq[mﬁth an

i nsecticide are used, the animal's owner has no alternative q conb t he
animal intensively and often which, depending on the size of the animal,
may take froma few mnutes to an tour and will not be accepted patiently
by every animal. However, not every animal owner is prepared to devote the

time to this. The use of corresponding anti-Ilea shanpoos is often
unsuccessful, since nost cats) and al so nmany dogs, can be bathed, if at
all, only by force, with the result that water and active ingredient are

spil t andnil@V@slpcohﬁe edBpsRds dbscribed evdebin.i Tiat pubBeagibh @esclogés Shkdsd 21Rat h

treatnent .| asts e .l abori ous cedure has to be
L °FEp st sl e R ara S e R HIEST b AdtieRihd SEETORR axpect og
wi th thealiseughfthely ¢ norappearskereinElse gusep. Fhectliass iofi gorppywtels dlischosgeirer al |y

al so not Y. n sever al
it oo, 09 PEarey [Heboifiedds MRradtidal ) pcafplanl DGR ol QiR hoce R £
dust wi | mijesavd gisien g8 e prafemas arpeohanplinationo slhezmid neyeﬁcremf:e thectiabiymal . Even
wi th cargbahsedRRti cation, it cannot be ensured that the animal and the
human wi I ¥ not | nhale any powder. It is virtually inevitable that the human
will also come into contact with the conposition to a greater or |esser

fextgnth \Hpem@wemnm'ame/amclmmg'p bfecormouh@s whigh @asanichiralpusipfilas s Ito

i nd that, nost . anina run a r react aqgr vely at
e rrer o LR Rt G RO R et O st e p T b R R an SRR R e

di sadvantssgesallsirsttackl didferehes tbe twpep avelemspouadsl epbcifwalip disblokdeandabosenef even

more fi ”?+%@+?&%§ﬁﬁe {;o'}mEPP?av%taH%Qﬂ%h ufde‘@ E{ ?ﬁ@'&ﬁr@ﬁ%‘}éfs t'hé‘@{i’x}ngg xﬁé human

and ani ma are fre uentl% cont So-C

col | ar s, Ohfratilehara mongdidp asneiee ai t\belﬁégéyltr@%@r dihe compends discdesedimt has a
certai n wpakngs§33 awiskd t@%@emluanblwcm 1h515i:die9f‘s611'\|p¥st‘é%ﬁt}‘ol| wml.& 86ingn@ay of

applicati thou h t e néck .and
o R o ploned bl g g bt 8o ompeo e

af f ect edand on aditidls g pladias Amoak s siaakingaidug énseos, spetifioiréferknte emade

Furt her ! Bre o?@é}ﬁ @Ionﬁ&tﬂ&a@eﬁsﬁrs are unattractive and may annoy the aninal .

It is also possib 0 buy nedal lions, which can be hung from
conventional collars and are supposed to be effective. Although they are

attracti ‘Iﬁmds@xo@p&%ﬁrf&ﬂﬁesurbhﬁn@lﬁ}t ﬂh@ﬁnqﬁe %d%e%]?mz%@@l bhx?dlsof'ﬂ]?? MRgti stactory,

since they have | nad e uat e g ne anti
or ganophé é’ﬁﬁ%?hé fb’@ﬁ‘ﬁ ¥Giigs © laé‘a]eﬂa%a‘&%ﬁ“@a@?é’y&gylsrﬁ%‘t:md’ﬁnﬂéPP@H‘&PF%ns and
are thusuvagpeted aho sianifieasdy Mcidaﬁﬂdtatdvﬂy egumg‘t flehe That is vepeylegefemal | y have

good short-ter i Vit al hs R but 't he ns u
of ten: havempBie e rinti B2 Ep ARt o R A edrsiadP g Bikrdodiind T G RBL S L
co ounds1M@oaﬂp9m®@@n thelpdiori agt. eTl@detarvmtl mpbusomdwyaraweveswajlmtn the

nmp p
strict safigbVichEStdnifidd ons and nust on no account be adm ni stered
si mul taneéﬁs%ﬁ; 1\?\?th [gtéher or ganophosphorus conpounds. Overall it may be
said that the conventional nethods, which seek to kill the adult flea,

pr fduce Tue f@umfhﬁaldosafcﬁ@f&)ﬂﬁg{\1ﬂs@§l@istc§<hm!e§fb5'){hé3@&@;§tﬁjﬂd§ Bﬁﬁbrﬂ@ﬁqnﬁi oPudhhe
patience

an i in este t animal.
The succé’s;é‘c} “f%%ecéfﬁﬁrtg%w&%&‘t‘%g’lyt%ﬂgf g‘f’ﬁ‘?fd‘ ag‘ﬁ’aﬂ ‘F%CL?MCF‘FFCng f? equency
and t hor dugharslsmitsyig prebicehfor vets usén)inmbowatisplikhie whichvelicrs isasnitiero) appl i es
the acti r t to the host aninmal and the thoroughness with which he
di si nf ec%/lge%qgsgﬂl\}ﬁgonnent in which the host animal |ives. The:
conventional nethods are relatively expensive, tine-consum nb anti not

especi al lokigpesaecbmplitdlcd hR dy@l%@bfttﬁ‘d Ma, lnané HEhS RAGWN hRAIBds bekbRfolGAD
cert ai nl){ be” obt ai ned with t conventional] conpositions.

Wat has UH¢ ﬁé‘f‘i”&elﬁHP”B‘@%“%H‘E&U%E‘VVE)E QR‘e‘?{”Y HERSHEEISEIES PH A helSe e of the
convent i ofak oflﬂahfil@ﬁkinaﬂlﬂ:rﬁ@s!m@@tzﬂlly(mﬁsmaotyhQsiﬁ@ﬂ‘dllytﬁﬂi m&Wvo N gheti@otuhe
particul ar Ildfe %{ (g h E% rpﬂ cat.s are redeatuedh% E Qfested
by new f PEASAs 9LF Béecl%ﬁi% o Y RRHCEfiop Pt (e ‘Iv‘éﬁorBB‘é‘ﬁ PrLEa"PAPY e and
young aduild vafrioeaﬁlcmsmgdse Ad aoesulasidhe complek hige Cyaiedi @t dlew, lmwivey, taft t he

ani nal i n [ A e Q tantly cone
Mt o conPSiPBYPih AT FuboPfs AR cohn BT BEMARLIPEK PR oE M TRORUEHARY

recur ri ngcqosdinglysuragliabie- i s i nadequat el y prevented by conventi onal
conpositions or can be prevented only by the application of |arge anounts
of disinfectant, etc.. It has now been found) surprisingly, that using
certain system c nethods of adm nistration and using conmpounds of fornula I
as active ingredients) it is possible to elimnate the adult fleas very
rapldly and conpletely and thus to |ntervene |n the conplex developnent

_____ Y " 1 I 1 o o I |



-9 animal to take the conposition voluntarily, for exanple suitable
odorants and flavourings. Oral adm nistration) being easy to carry out, is
preferred according to the invention. A further formof adm nl‘lsirl%ﬂilﬂﬂ;'j is
parenteral adm nistration) for exanple by subcutaneous injection or
intravenous injection, or wwth a long-term conposition (depot form in the
formof an inplant. Oral adm nistration includes, for exanple, the

adm ni stration of dog and cat food repdy mixed with the active ingredient,
for exanple in the formof biscuits or treats) chewabl e tablets,

wat er - sol ubl e capsules or tablets, in a water-soluble formthat can be
added to the food in the formof drops or in other fornms that can be m xed

with the_ani mal .food. The inplants al sp.includ ns that,can be
't r oducBAF PHREPIE FRNI5RkAITSR A ieatiag: hepduli I du et RS LeAtly o
i ngr edi eaffectReby upEpingus ahd+ e dbﬁlp@dllﬁbﬁit@t}fe&“hf ofithe hostuaanalf mkesemarrpl e,

b [ f
oot apFetnhy AT e LAIGRTHRRH: Sha BT Y s, DHIAMRASH offlTh ek 8E) o1 ©
need! e- | desanimglh bptradssmeial son theghmd,sm Gepdls, as theamrrasspk@apmemlzanobrspot on
formul at L pRs) i RY g%eﬁ’éﬁ@ﬂi ﬁmhe o%yerg;g‘dc@ﬁwﬂw&h ﬁxe%‘fe%t@@ hRid Qchmbation, it

is possible fo not e e active 1ngredient to. penetrate

through FRIAFY \fr%t Gaf %“ﬂu@&ﬁeaﬁﬁ@te&ﬁﬁ‘r?&?hdeérfﬂ%%?ﬂdt% GhaisamPRllt live in the
avai | abi Rirtof theThest cats)rlhmafotgarlmey\mcee onftlﬁH blewapihe host anhy] Fasy nelreg g@l ubl e

cnhanci nf” Gfinsince roiE et i pat ik heHBe i By | LS9 e R

di ssol vi ngn bonfopnd walthe Aomyion sarpétsaintthy éog’ngr eatl saakket oratheicheirs Uded bycehd ve
i ngredie %{g}y a matrix formul ati on which physi-cally
pr eventsg‘{' £3§$§gm?eﬁqg§ré§1%§ag Fp:om deconposi ng and mai ntai ns the const ant
availability of active ingredient. The matrix fornulation is injected into

t he body Tﬁﬂﬂnéﬁﬁ&hﬂihé Qﬁél‘é o@%ueapeft@ rlm,g;‘ ar@?B%nfmrQH&tE‘@ 'wffdﬂ f?e%telow flopgr edi ent
is rel eas jﬂrguo&w Such ‘matri x 1 or.nmul a;al On@l@ﬁ—: known fo .a per son
skil |l ed “i ¢ 8%}/’9614“8“@@?4%9%3’% yLRAEREVEE RaYe dYinchsiagHances, for
examﬁl e vlemm;abér& anak @F waitth 1pas yﬁédﬁ&zi)enen dleyfiml stafehieNgrva spiing its tmdoelnul ar
wei ght . 0 Ve r o

obt 91 e 2 bentE A EBa nBd Al ARl nPliohl e ALY a1 E by B of D

t he ani n@f. % .She mefanpirphasés fen egg depypaigles nlme\/letaé@liltrﬂatloylon@dﬁ cihter %MIIIt of t en
consi st aﬁotﬁéﬂ g e&sg%&%mﬁ' ml@gfghﬂpavgéas J&%ex%gtmvﬁ doe%r%qha%e still 1ylnd &R 2003

to di sper sé é"so er or 1S |ocated |n5|deah I 'ow r ubber
body c:ama,e Qﬁpgtt B&aPaRetiesieaping dicaBILhG endifightedi Kty ouBe egeledessdemainubl e i n

t he rubbeterd tiilanéy seawme présehce dfi arnslkc@btﬂﬂ@hyﬁdmmmltdnen melyb@rchrmﬁn tHeen
seeps cont|nu0usé I nt

mat er o t bod | d of
the ani maP“4%8° AR %‘r‘ té&”%@‘?%‘éﬁ%sﬁ aP’éW”éa?b“%’ﬂ%éa%llfﬁqglge? wé? Pent from
t he i npl anegg tndevelpsntoheyduaggilhlt dita thames cipabhlagf whnfebtingrbe ihcmlaannalexhi bits
acti vity, is generally determ ned by the accuracy of the calibration of the

npl ant é_ anount of active ingredient in the inplant), the environnent of
the i pl ARE YARRS Hempy| RANSHEE. 67RRIN AR i1&ROFA0BEPRIRPBHS tRSSIPHICRHP (& ¥eaeen

pr oduced OnAHBOtHes hirdd, uﬁderqésstfmm¢ \e’(ﬁlduﬂg’fsﬁﬁié @cﬂleld‘pmdmﬁ@&\ @gfg @youfipl ant is

a further preferre 0 resent ventlo |strat|on
AT A RV SO AP S
i mpl ant éamimesdctrhabc thble (¢ aapeeditce adridahatdflo@binustebei frign eleli appropiriutd hast t i ssue
of the h n n nts to be
so made Qﬁlléna{l‘ hrf?h?r'ngll@%%ﬁéulr?ﬁ lhé éxdé@ﬁ?)kﬂ{ atd'ﬂﬂvt‘@g?)é%gg%abqlmé suppl yi ng
t he acti weinialg éds@me@a/@crnuanﬁxése omoomtsgéueqhgesurd)lriph@ Once t he inplant has
been nade, the aninmal is not disturbed further) and there is no further
need to be concerned about the dose. The adm nistration of veterinary
medi ci nall DAANE 1Rsycic WA RIPCqeg sehagalghy| rom st #1iTRe bt &S@nE128hi mal
heal t h. fdflicactismade shtdelilut €onfot PAMEsonSBe Badtlagtinfir em X in which the active
ingredient is dispersed in aliquid or is in finely divided formin solid
carriers. That prem x can normally conprise about 1 to 800 g of conpound
per kg o’()qby e x thedépe idiboduont thhbodasimedah baatccessfidgntaratollod veny t he food.
is aI I, Ly edi r ened by
the consit oAt S HERRSE: hER e T o Ve R Qe SR e
f or mul at @@Iuvmmarqdmt e&:tﬁc\fcet orethe deg pfcmrct@kmmselhemsg@lt atinfestaper by @cwb)i ng
added to the prem x. The present invention therefore relates to the object
of elimnating the adult fleas on the donestic animal) as well as to
preventing the further devel opnment of the flea | arvae by depriving them of
food) which is equivalent to system c prevention of the reinfection of
dorrestl c ani rral S, espe0| aI I 'y of dorrestl c an| rral S by fI eas. Th| s | s achl eved
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The conpositions may al so contain further auxiliaries such as stabilisers)
anti foans, 11 FEB 2003 -12 viscosity regul ators) binders) tackifiers as
wel | as other active i ngredients for obtaining special effects. TThEEB 2007
mat erial s known fromveterinary medicinal practice for oral and parenteral
adm nistration and for inplants can be used as fornul ati on exci pients. Sone
exanpl es are given below Suitable excipients are especially fillers) such
as sugars, for exanple |actose) saccharose, nmannitol or sorbitol, cellul ose
preparations and/or cal ci um phosphates, for exanple trical cium phosphate or
cal ci um hydrogen phosphate, and bi nders, such as starch pastes using, for
exanpl e, haehéd yourealeas floeitliviRO b Rice. starch gelatin, tragacanth,

nmet hyl cel | ul ose and/or, if desired, disint egrators, such as the

above-nenti oned starches al so car boxyrret hyl starch, cross-Iinked

pol yvi nyIFarinfektatdomej d@aun)i calsgiaf ugpleasant cohsausedes nbh@rﬂ?(ﬁcﬁr)ths aeimadso sodi um
al gi nate S w.candi.tione a, s, for
xanpl e Spiuty 8Lt s RERTAES bifulr, SU6F BRSlea PR Pt gt

magnesi umrmtw@aqrémuhiesmreattahm anthdfer repal ineintepbeesoratghing. ol larpe agmbercafr es can
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1 1 FEB 2003 - is Conp. No.Hal RIR2R3nel ting point in Cl.246-C C2HSHH1
$9-1611. 2s6- G CH3HH202 %
deconp. 1. 26s- C CH3CH3H1. 274- C CH3CH3H1. 286- C cycl opr opy! CZH5H14 1. 296 F
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CH3119-1201. 406- A cycl opropyl Hcycl 0-183-11Spropyl In the Fornul ati on
Exanples that follow, the termactive ingredient stands for
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supposed to be effective. Although they are attractive in appearance, the actlon of those
medallions is unsatisfactory, since they have inadequate contact with the fur. Some anti-
flea organophosphorus compounds are also available as spot-on formulations and are thus
applied to a locally limited area of the fur. They generally have good short-term activity
against adult fleas, but the compositions used often have toxic properties that present
problems. Some organophosphorus compounds have also been administered orally, but
they are subject to strict safety restrictions and must on no account be administered
simultaneously with other organophosphorus compounds.

Overall it may be said that the conventional methods, which seek to kill the adult flea,
produce such unsatisfactory results chicfly because they depend on the paticnce and the
skill of the user when handling the infested host animal. The success of the current
compositions stands and falls with the frequency and thoroughness with which the user,
normally the animal’s owner, applies the active ingredient to the host animal and the
thoroughness with which he disinfects the environment in which the host animal lives.
The conventional methods are relatively expensive, time-consuming and not especially
successful in the long term. In the short term, relicf can certainly be obtained with the



The active ingredient is mxed with the |lactose, the mxture is noi stened
uniformly with an aqueous solution of the gelatin and granul al 4FEB#MBugh a
sieve having a nmesh size of 1.2-1.5 nm The granules are mxed with the
dried corn starch and the tal cum and introduced in 300 ng portions int~~
hard gel atin capsules (size 1). Exanple 4: Prem x (food additive) 0.25 part
by wei ght of active ingredient and 4.75 parts by wei ght of secondary

cal ci um phosphate, alum na, Aerosil)_garbonate or chalk are m xed until
honogeneous with 95 parts by wei ght of an animal food. Exanple 5: Prem x
(food additive) 0.40 part by weight of active ingredient and 5.00 parts by
wei ght ofcopeemsdnial edimpdsiiichsl) are m xed until honobgeneous with 94.6 parts
by wei ght of a cormercial dry food. Exanple 6: Emulsifiable concentrate 20
parts by weight of active ingredient are mxed with 20 parts by wei ght of
t he enul sWhaehgs hethgrto aonbeenmdequtel;atakym anty hpopgingtbotase bhdwe oanvemtional

al kyl aryl goh sl O3 SR A0% W L2, Bt RAGAS 1 Phe WakQBfar BFe QRO f{FFiga, UNt i |
ﬁas Q(t;eenlﬁ)% P \gff ed. ‘éﬁ%
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pol yet hylwhk irfestedmed®@rs afnkkibowe speeids. by wei ght in glycerol. Exanple 8:

Sol ubl e powder 25 parts by wei bht of active ingredient 1 part by wei ght of

sodium |l auryl sulfate) 3 parts by weight of colloidal silica gel, and 11
FEB 2003 Qanstratlysediyring rejhfestationiiséaadequaelyipeevientgdéaticonventiangl ceimpesitivoget her

and groung oh b8 pPRRnRAYnTERy HRphIiABR 3 e Smounts of disinfectant, etc..

It has now been found, surprisingly, that using certain systemic methods of administration
and using compounds of formula I as active ingredients, it is possible to eliminate the
adult fleas very rapidly and completely and thus to intervene in the complex development
cycle of the flea by blocking that cycle. Since those compounds exhibit all of their
outstanding anti-flea activity also when they are administered to the host animal
systemically, i.e. orally, parenterally, subcutaneously, intramuscularly or intravenously, it
is possible, by means of their specific periodic administration, in a simple manner to break
the vicious circle of constantly recurring reinfestation described above until all the
juvenile stages in the living area of the host animal have died. The fleas are killed and
prevented from reproducing, the juvenile stages are prevented from maturing and are no
longer able to infest the host animal, so that the living area of dogs and cats can be kept
free of fleas for a prolonged period. The only unavoidable source of reinfestation is
contact with infested members of the same species and that aspect can of course be
excluded one hundred percent only by means of long-term treatment. That residual risk is,
however, of minor importance.

It has now been found that by oral administration, parenteral administration or adminis-
tration by means of an implant, of compounds of {ormula I in an amount cffective against
fleas, it is possible for infestation by fleas of domestic animals, such as cats and dogs, to
be drastically reduced or completely prevented.

What is astonishing in connection with the present invention, however, is that full activity
can be achieved even when an active ingredient is administered to the host animal in
rclatively low concentrations and reaches its target of the adult flea only by the circuitous



O her biologically active conpounds or adjuvants that are neutral towards
the active ingredients and that have no adverse effect on the hos-anEP

to be treated) as well as mineral salts or v;:anmns, can be added
conpositions described. Biological Exanples Exarrpl e 9: Conparison test of
action agai nst CtenocePhalides felis (cat flea) In accordance with the
follow ng protocol, both the active ingredient according to the invention)
1-[N-(6-chl oro-3-pyridyl methyl)]-Netdyl am no- 1- net hyl am no- 2-ni tr oet hyl ene
havi ng the chem cal swture: CH 3 Conpound (A) of ~ ~N NHCH the invention 3
Cl ~N NO2 and the structurally nost simlar conmpound nentioned in EP-0 302
833, of trbee b tivalgastrdcimganitdracBindahud ha tm blebd giidkeltrup NWABIIND Singg c tested
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cage. vessel contains bl ood conprising E B 2003
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dead f| eake gbstanortheat ed bl ood with those gi ven untreated bl ood (control
group). 24 hours after treatnment the blood is replaced with fresh bl ood
that has |i kew se been treated and the test is continued with the surviving
fl eas. THdegnmpenndsdofdbooalaf exhibiectbwity-dgainsgjuyanpild Beandtages inspfaaeedlieaf t er 24

nours. - Raguhd frat it ffaRe 91699&% 204 sibkEfalid GARhGA oﬂrtﬁ’(J)-’B(c'r'éJS ?Ffﬂ}{e%uﬁ' ood) ;
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group an or art i NS,V chan ed oyer t he
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| vent] Olse A BireRihe BRUCTok e BL YL gl Bk Shiels disSplauay e obser ved

usi ng | eas 1 n each cas ma.i. Test 1
Test 2 Té&8puidutipg faciprpn woosopopomal @QG@WMW&MWQM@rﬂw@n@or%n%h@/@%

Exanpl e H@st dnﬁ‘m%ﬂls\rfbm?Bﬂﬁabb&@{htlw&hf&fedtlhQhéﬁﬁﬂefb@re@gﬁrhﬁbsére%?%C@Bbm i des
feIIs(cat fI F%V H gng th i n Exanple 9, corrpoundAof
the i nverf ag&gge IngdaGragorgnthabire S%W%ﬁ‘ﬂbﬁf’éé‘ with the structurally
nost sim | ar corrpound B of the prior art. V\hen ot her conpounds fromthe

Table ar Grhteﬁp s%f?tb}‘}géx{rheogﬂﬁ?s%r{?%% o8l of fle %abd Q}e a‘?&le%é&fﬁéng{netﬁ%@gpl €,

entirely cornpara s are obtarhed. nestic
cats 1-2 pyegptngihg rgméeswél@n@édammwnmalgmfkafan@mr@ﬂ@n@@Jskv of qeyrsgrtbe

di vi dc; d jhmbioh F @R @pRHRSidf oftfas.ani mal s. One group is already infested
wth tlcas) but remai ns untreated and serves as control group. One of the

ot her groups receives test conmpound A and the other receives test conmpound
B) in eadhisesseatirlrtoahdimsentivh (A& th@édk@pounds of formula I are administered in such a

manner that they can be taken up in sufficient amounts by the adult, sucking flea with the
blood of the host animal and kill the adult {lea rapidly before it can provide sufficient
uncontaminated food for the flea larvac by way of its excreta. This is achicved with the
compounds of the invention using various forms of administration, for example by
administering the formulated active ingredient orally. "Formulated" in this case means,
for example, in the form of a powder, a tablet, granules, a capsule, an emulsion or a foam,
in microencapsulated form, etc.; the animal need not necessarily be given the composition
dircctly, rather it is advantageously mixed with its food, since that form of administration
presents the fewest problems both to the host animal and to the person administering the
composition. In addition to customary formulation ingredicnts, any composition that is to
be administered orally may of course comprise further adjuvants that encourage the host



11 FEB 2003 -20 of body weight, by neans of a gelatin capsule directly into
the back of the throat. Each of the test conpounds has been m xed 1FE
beforehand with | actose 1:1. Immediately after adm nistration of 1 ngp
conpounds the cats are infested with 20 fl eas each (16 fermal e and 4 mal e
fleas) in the region of the ridge between the shoul derbones. Further
infestation with a further 20 fleas is effected in the case of conpound A
on days +2) +4 and +6. In the case ofgthe cats treated with conpound B and
in the case of the conparison group) further infestation with fleas is
unnecessary, since all the fleas fromthe initial infestation have

sur vi ved. anliel fol gl mlgsmbﬁu@mbéze@mﬁ@ ﬁale!xymemua@mbe&anmad Mawbeingf dead
fleas found,is al.so determ ned 2 treated groups
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si gni fi cmur@mfaméﬁéﬁc@tfoamélaﬂ@nmmaym@xa@ﬂmar| son test shows that compound
A has good system c activity against adult fleas for a period of about 3-4

days. Conpound B, an the other hand, can cl assed as .conp
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ingredient is used, the low solubility of which requires means for enhancing solubility,

f I

since the animal’s body fluid is capable of dissolving only small amounts of active
ingredient at a time.

The active ingredient may also be present in a matrix formulation which physically
prevents the active ingredient from decomposing and maintains the constant availability of
active ingredient. The matrix formulation is injected into the body and remains there as a
form of depot from which active ingredient is released continuously. Such matrix
formulations are known 10 a person skilled in the art. They are generally wax-like, semi-
solid substances, for cxample vegetable waxes and polyethylene glycols having a high
molecular weight.

A high degree of availability of the active ingredient is also obtained by the introduction
of an implant of the active ingredient into the animal. Such implants are widely used in
velerinary medicine and often consist of silicone-containing rubber. The active ingredient



1 1FEB 2003 -22 The conpounds for which physical data are given in the
Tabl e" of conpounds that nmay be used in accordance with the inventifohFER 2003
exhibit activity against fleas that is conparable with that of conpound A
of the invention. Especially striking is the outstanding activity of
conpounds 1.1 to 1.4, 1.10 to 1.12, |.18, 1.28, 1.29 and |1.36 to 1.40. -
23 ~~Jhat is clainmed is: Use of a conpound of formula 1 , R1 ~ Nn R2~3
Hal ~~ ( T) 6 \N2 NO2 11 FE8 2003pwherein Hal is hal ogen, such as
fluorine) chlorine, bromne or iodine; R is hydrogen) G -C6al kyl or

C3- C~cycl oal kyl ; R2 is hydrogen) G -C6al kyl or C3-C~cycloal kyl, and R~ is

, hydr ogens @ispeeedGhahddlid rister bPR 16y4¢ EifsRle @AM 16 rudberfdo@dscare seebal |y
es.adm nisteri.ng to the

adult fleas in dornest~i~c aninmals, which conpri
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ingredient in the tissue of the host animal is constant. It is possible nowadays for implants

to be so made and implanted in a simple manner that they are capable of supplying the

active ingredient over a period of several months. Once the implant has been made, the

animal is not disturbed further, and there is no further need to be concerned about the

dose.

The administration of veterinary medicinal additives to animal food is well known in the
field of animal health. It is usual first to prepare a so-called premix in which the active
ingredient is dispersed in a liquid or is in finely divided form in solid carriers. That
premix can normally comprise about 1 to 800 g of compound per kg of premix, depending
on the desired final concentration in the food.

It is also known that active ingredients may be hydrolysed or weakened by the constituents
of the food. Such aclive ingredients are routincly formulated in a protective matrix, for
example in gelatin, before being added to the premix.

The present invention therefore relates to the object of eliminating the adult {leas on the
domestic animal, as well as to preventing the further development of the flea larvae by
depriving them of food, which is equivalent to systemic prevention of the reinfection of
domestic animals, especially of domestic animals by fleas. This is achicved by adminis-
tering* to the said host animal orally, parenterally or by means of an implant at least onc
compound of formula I in an amount effective against flcas.

*Translator's note; "zusctzt" presumably in error for "verabreicht”
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chlorine om ne
another as well as within a specxes of animal, since it depends inter alia on the weight and

the constitution of the animal.

When used according to the invention, the active ingredient is not normally administered
in pure form, but preferably in the form of a composition which comprises in addition to
the active ingredient constituents that assist administration, suitable constituents being
those that are tolerated by the host animal. It is of course possible, as well as controlling
the adult fleas in accordance with the invention, additionally to use conventional methods
that control the juvenile flea stages, although the latter is not absolutely essential.

Such compositions to be administcred in accordance with the invention generally
comprise from 0.1 to 99 % by weight, especially from 0.1 to 95 % by weight, of a
compound of formula I and from 99.9 to 1 % by weight, especially from 99.9 to 5 % by
weight, of a solid or liquid, non-toxic adjuvant, including from 0 to 25 % by weight,
especially from 0.1 to 25 % by weight, of a non-toxic surlactant.

Whercas commercial products will preferably be formulated as concentrates, the end user
will normally employ dilute formulations.

The compositions may also contain further auxiliaries such as stabilisers, antifoams,



R1 is hydrogen, C-C~al kyl or C3-C~cycloal kyl; R~ is hydroben, C~=C~al kyl
or C3-Crcycloalkyl, and R3 is hydro;en or Ct- C~a| kyl. 1%. A conposi tion
accordi-ng to claim1? conprising dog or cat food. 19 A conposi ti ol 1FEB 2003
according to claim 17, wherein the active in~rcdi~nt is a conpound of
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Other orally administrable compositions are dry-filled capsules comprising gelatin, and
also soft sealed capsules comprising gelatin and a plasticiser, such as glycerol or sorbitol.
The dry-filled capsules may comprise the active ingredient in the form of granules, for
example in admixture with fillers, such as lactose, binders, such as starches, and/or
glidants, such as talc or magnesium stearate, and, if desired, stabilisers. In soft capsules,
the active ingredient is preferably dissolved or suspended in suitable liquids, such as fatty
oils, paraffin oil or liquid polycthylenc glycols, to which stabilisers may also have been
added. Preference is given inter aliu Lo capsules that are easily bitten through or
swallowed without being chewed.

Suitable for parenteral administration are especially aqueous solutions of an active
ingredicent in water-soluble form, for example in the form of a water-soluble salt, and also
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suspensions of the active ingredient, such as corresponding oily injection suspensions,
there being used suitable lipophilic solvents or vehicles, such as fatty oils, for example
sesame 0il, or synthetic fatty acid esters, for example ethyl oleate, or triglycerides, or
aqueous injection suspensions that comprise viscosity-increasing substances, for example

sodium carboxymethylcellulose, sorbitol and/or dextran, and, optionally, stabilisers.

The compositions of the present invention can be prepared in a manner known per se, for
example by means of conventional mixing, granulating, confectioning, dissolving or
lyophilising processes. For example, pharmaceutical compositions for oral administration
can be obtained by combining the active ingredient with solid carriers, optionally
granulating a resulting mixture, and processing the mixture or granules, if desired or
necessary after the addition of suitable excipients, to form tablets or dragée cores.

The following Examples illustrate the invention described above, but do not limit its scope
in any way. Temperatures are given in degrees Celsius.
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Table: Examples of compounds of formula I that can be used in accordance with the

invention
R
1
A rL NRzRy
Hal | \< (1)
6 \N 2
NO
2

Comp. Hal R, R, R3 melting point
No. in °C
1.1 6-C1  CHj CH; H 87-90
1.2 6-Cl  C,Hs CH,4 H yellow oil
1.3 6-C1 CH; C,Hs H 112-114
1.4 6-Cl  CHj; C3Hy-i H 133-135
1.5 6-Cl  CHj C4-Hg-n H
1.6 6-Cl  CH; C4-Ho-t H
1.7 6-Cl1  CH, C4-Hg-s H
1.8 6-C1  CH; Cs-Ho-n H
1.9 6-C1  CH,4 Ce-H;3-n H
1.10  6-F CH; CH, H 100-100.5
1.11 5-Br  CH; CH;4 H 116-117
.12 2-C1  CHj; CH;, H 106-113
1.13 6-Cl  CjHj-iso CH;,4 H
1.14  6-Cl  C4Hgn CH; H
1.15  6-Cl  C,-Hg-tert CH;, H
1.16  6-Cl  C,4-Hg-scc CH;, H
1.17 6-CIl  C¢Hjsn CH,4 H
1.18  6-CI  cyclopropyl CH;,4 H 104-105
1.19 6-Cl  cyclobutyl CH;,4 H
1.20  6-Cl cyclopentyl CH,4 H
1.21 6-Cl cyclohexyl CH; H
1.22 6-Cl cycloheptyl CH,4 H
123 6Cl  H CH; H 158-161
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Comp. Hal R, R, R; melting point

No. in °C

1.24  6-CI C,Hs H H 159-161

1.25 6-Cl  CH; H H 202 decomp.

1.26 5-C1 CH; CH, H

1.27 4-C1 CH; CH,4 H

1.28  6-Cl1  cyclopropyl C,Hs H 144-146

1.29  6-F C,H, CHj,4 H oil

1.30  6-Br C,H;s CH, H 79-80

1.31 6-C1 H CHj; CH; 97-98

.32  6-Br CH, CH, H 130-131

1.33 6-Cl CHjs CH,4 CH;, 110-112

134 6-Cl H C,H; CH,4 87-88

1.35 6-C1  CjzHgy-iso H H resin

136 6-C1 H H H 188-190

1.37 6-C1  C3Hy-n H H 185-186

138 6-C1 CzHyn H CH, 102-103

139 6-C1  C3Hq-iso H CH,4 119-120

1.40 6-Cl1  cyclopropyl H cyclo- 113-115
propyl

In the Formulation Examples that follow, the term active ingredient stands for 1-[N-
(6-chloro-3-pyridylmethyl)]-N-ethylamino-1-methylamino-2-nitroethylene.

Example 1: Tablets comprising 25 mg of active ingredicnt can be prepared as follows:

Constituents (for 1000 tablets)

active ingredient 250¢
lactose 100.7 ¢
wheat starch 15¢
polycthylene glycol 6000 50¢g
talcum 50¢

magnesium stearate 1.8 ¢
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Example 3: Capsules comprising 0.025 g of active ingredient can be prepared as follows:

Composition (for 1000 capsules)

active ingredient 25.00 g
lactose 249.80 g
gelatin 2.00g

corn starch 10.00 g



|K!s|v| 10%{ & ()-$! sM 10%4{& ()-$!sM L0%{& ()-$| || [[]]}Mmi!!sM 110:/ﬂ§"26&'$/
I1sM 10%{& ()-$!'sM 10%{& ()-$!'sM 10%{& ()-$!'sM 10%{& ()-S$[ [[[|[[x[+m !/
K

LB; |SIVI }:,L?;/%{&I ()-$!'sMI1I0%{& ()-$'sMI10%{& ()-$!'sM10%{& ()-$!'sM10% {& () -
xVonm !/ K

SM10%{& ()-%!'sM10%{& ()-3$!'sM 10%41H& ()-$'sM 10%{ & ()-$!'sM 10%{& ()- 93!

SM10%{& ()-%}}}}}1"}$}) H&M sM 10% { & ()-$!'sM 10% {& ()-${!sM 10% {& () - ${!

sM10%{& ()-${!'sM10%{& ()-${/K I!'$},}-}.}/}0}1}>}vhGsM 10%{& ()-$

s&10% ?$'t&c@1 - 10{{ 10{{ 10{{sM110%{ & ()-%/K

111sM10% {& ()-$>}E} K} G S}V}Y} C@%/I 104 {L M10% ?% & ()-L M10% ?$" & ()-L

M 10% ?%' ) L M10% ?$ & ()-L MT0% ?$' & () -

SY10% ?$' & ()-YI\}j}p}qg}iv}{}oS3GM. M 10% ?$" & ()-L M10% ?$ & ()-/K 6J!L

m igfﬁ Zg ’ﬁé}e(a)cfl}‘eKM&%éfbn/@n?q;s &u&h MMFé%éosﬁ e Gﬁ:xtﬁ;}e} %s}n}i&xk@&f%form 1 ¥ with

M 109% 2$'a@' a@ye(}L}S}S})}u}Jpn p@h@ g}]aqp qv,d]gg%u'kgecgm(gugp a sieve having a mesh sxze of

1.2-1.5 mm. The granules are mixed with the dried corn starch and the talcum and
introduced in 300 mg portions inty hard gelatin capsules (size 1).

Example 4: Premix (food additive)

0.25 part by weight of active ingredient and

4.75 parts by weight of secondary calcium phosphate, alumina, Aerosil, carbonate or
chalk are mixed until homogeneous with

95 parts by weight of an animal food.

Example 5: Premix (food additive)
0.40  part by weight of active ingredient and

5.00 parts by weight of Aerosil/chalk (1:1) are mixed until homogeneous with
94.6 parts by weight of a commercial dry food.

Example 6: Emulsifiable concentrate

20 parts by weight of active ingredient are mixed with

20 parts by weight of the emulsifier, e.g. 2 mixture of alkylarylpolyglycol ether with
alkylarylpolysulfonates, and with

60 parts by weight of a solvent, until the solution has been completely homogenised.
Emulsions of the desired concentration are obtained by dilution with water.

Example 7: Solutions (c.g. for use as a drink additive)

15 percent by weight active ingredient in 2,2-dimethyl-4-hydroxymethyl-1,3-dioxolanc,
10 percent by weight active ingredient in diethylene glycol monoethyl cther,

10 percent by weight in polyethylene glycol 300, and

5 percent by weight in glycerol.

Example 8: Soluble powder

25 parts by weight of active ingredicnt
1 part by weight of sodium lauryl sullate,
3 parts by weight of colloidal silica gel, and
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71 parts by weight of urea.

The ingredients are mixed together and ground with one another until homogeneous.
Other biologically active compounds or adjuvants that are neutral towards the active
ingredients and that have no adverse effect on the host animal to be treated, as well as

mineral salts or v.tamins, can be added to the compositions described.

Biological Examples

Example 9: Comparison test of action against Ctenocephalides felis (cat flea)

In accordance with the following protocol, both the active ingredient according to the
invention, 1-[N-(6-chloro-3-pyridylmethyl)]-N-ethylamino-1-methylamino-2-nitro-
ethylene having the chemical structure:

Compound (A) of NHCH

the invention \<

and the structurally most similar compound mentioned in EP-0 302 833, of the formula:

CH

3
Compound (B) /
F N NHCH 3

of the prior art l

x

N
NO2

are tested for comparison purposes against an untreated control group of [leas.

Test protocol:

20 adult fleas of the species Ctenocephalides felis are introduced into a tlat round cage
closcd off at both ends with gauze. A vessel scaled at the bottom with a parafilm
membrane is then placed on the cage. The vessel contains blood comprising 1.0 ppm of
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active ingredient and is heated to a constant temperature of 37°C. The fleas take up the
blood through the membrane. Evaluation is effected 24 and 48 hours after the start of the
test. The percentage reduction in population (% activity) is determined from a comparison
of the number of dead fleas given treated blood with those given untreated blood (control
group). 24 hours after treatment the blood is replaced with fresh blood that has likewise
been treated and the test is continued with the surviving fleas. The untreated blood for the
conirol group is also replaced after 24 hours.

Results: All three groups of fleas [(Control group/untreated blood); (Group A/blood
treated with compound A of the invention) and (Group B/blood treated with compound B
from the prior art)] begin to take up blood as soon as they are placed in the test apparatus.
The behaviour of the control group and of Group B (prior art) remains virtually unchanged
over the duration of the test. In contrast, only half an hour after the start of the test the first
toxic signs appear in Group A (treatment according to the invention). After 24 hours the
following individual results are observed using 2 x 20 fleas in each case (in % mortality):

Compound ppm a.. Test 1 Test 2 Test 3 Test 4
B 1.0 0% 5% 0 % 0 %
A 1.0 100 % 95 % 95 % 100 %

Control 0.0 0% 0% 0% 0%

Example 10: In vivo comparison test of the action against Ctenocephalides felis {cat flea)

In this comparative test, as in Example 9, compound A of the invention is again tested on
cats and compared with the structurally most similar compound B of the prior art.

When other compounds from the Table are tested with the compounds of formula I given
by way ol example, entirely comparable results are obtained.

Test protocol:
6 female domestic cats 1-2 years old and having a body weight of trom 3.0 to 4.0 kg arc

divided into three groups of two animals. One group is already infested with fleas, but
remains untreated and serves as control group. One of the other groups receives test
compound A and the other receives test compound B, in each case in a dose of 10 mg/kg
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of body weight, by means of a gelatin capsule directy into the back of the throat. Each of
the test compounds has been mixed beforehand with lactose 1:1. Immediately after
administration of the test compounds the cats are infested with 20 fleas each (16 female
and 4 male fleas) in the region of the ridge between the shoulderbones. Further infestation
with a further 20 fleas is effected in the case of compound A on days +2, +4 and +6. In
the case of the cats treated with compound B and in the case of the comparison group,
further infestation with fleas is unnecessary, since all the fleas from the initial infestation
have survived.

The flea eggs are collected daily and counted. The number of dead fleas found is also
determined daily. The results for the 2 treated groups are compared both with each other
and with those for the control group.

Results: The number of dead fleas found and the egg production are shown in the
following Tables 1 and 2:

Table 1: Number of fleas killed

Compound Catno. dead fleas on day. . .
0 +1 +2 +3 +4 +5 +6 +7 +8 +9

325 12 1 0* 11 5* 0 2 0 0 0

A
343 g* 1 0 8 2 0 2* 0 0 0
351 o* 1 0 0 0 0 0 0 0 0
B
266 0* O 0 0 0 0 0 0 0 0
339 0* 0 0 0 0 0 0 0 0 0
Control
599 0* 0 0 0 0 0 0 0 0 0

* Infestation with 20 [leas
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In the case of compound A, only 6 hours after infestation with the first 20 fleas there is
60 % mortality. Even on the second day after fresh infestation with a further 20 fleas, a
further 55 % of the fleas are killed. Not until day 6 does the activity of compound A fall
to approximately 10 %. In contrast, no significant difference is found between the control
group and the group of cats treated with compound B. Compound B proves ineffective
and unusable for oral administration against fleas at the low test concentrations.

Table 2: Egg production

Compound Catno. egg production on day...
+2 +3 +4 +5 +6 +7 +8 +9

325 0= 0 0* 0 37* 233 250 370
A
343 0* 0 0* 60 0* 186 240 283
351 240 306 403 423 350 333 343 290
B
266 106 266 386 313 286 290 326 303
339 60 133 186 300 310 313 290 ,233
Control
599 96 110 156 146 166 116 200 170

* Infestation with 20 fleas

In the group treated with compound A, no flea cggs are found after the first and second
infestations with flcas. In the group of cats treated with compound B and in the control
group, the female fleas produce the usual number of eggs; no significant differences are
found.

The comparison test shows that compound A has good systemic activity against adult fleas
for a period of about 3-4 days. Compound B, on the other hand, can be classed as
completely ineffective at the test dose. It could be neither predicted nor expected that the
mono-halogenation of the pyridyl group would bring about such a significant increase in
activity as regards the systemic action against {leas.
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that of compound A of the invention. Especially striking is the outstanding activity of
compounds 1.1to 1.4, 1.10 to 1.12, 1.18, 1.28, 1.29 and 1.36 to 1.40.
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pSzaD! _?<440 Use according io claim 1, wherein the active ingredient is a compound of

R A R B R

G T ( pbhespec ripe.

3. Use according to claim 1, wherein the active ingredient is a compound of
formula I wherein R, is hydrogen, C,-Cjalkyl or C3-Ccycloalkyl, preferably hydrogen,
methyl or cyclopropyl, especially methyl. i

4, Use according 1o claim ], wherein the active ingredient is a compound of
formula I wherein R, is C,-Cjalky! or cyclopropyl, especially methyl.

3. Use according to claim 1, wherein the aclive ingredient is a compound of
formula I according to any one of claims 2 to 4, wherein Ry is hydrogen.

6. Use according to claim 1, wherein the domestic animal is a dog or a cat.
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active ingredient 10 the host animal in concentrations of from approximately 0.01 mg/kg of
body weight 1o approximately 800 mg/kg of body weight.

10. Use according to claim 9, which comprises administering the active ingredient to
the host animal in concentrations of from approximately 0.1 mg/kg of body weight 10
approximately 200 mg/kg of body weight.

11. Use according to claim 10, which comprises administering the active ingredient
1o the host animal in concentrations of from approximately 0.5 mg/kg of body weight to
approximately 30 mg/kg of body weight.

12. Use according 10 either claim 9 or claim 10, which comprises administering the
active ingredient to the cat or the dog orally.

13. Use according to any one of claims 1 to 7, which comprises administering the
active ingredient regularly to the cat or the dog in a dose of from 0.5 mg/kg of body

weight to approximately 100 mg/kg of body weight.

14. Use of a compound of formulal ,
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15. Use according to claim 14, wherein the active ingredient is one of the
compounds of formula I defined in claims 2 10 4.

16. Use according 1o claim 14, which comprises administering an effective amount
of the active ingredient to the host anima) with its food and allowing the active ingredient
to be taken up by the fleas on the host animal with the blood they suck up.

17. A systemically active composition for preventing the infestation of domestic animals,
especially of dogs and cats by fleas, which comprises in food, in an amount effective
against fleas, a compound of formula I

W
Z—

Hal | | (1)

NO

wherein .

Hal is halogen, such as fluorine, chlorine, bromine oriodine;
R, is hydrogen, C)-Cgalkyl or C5-Cqcycloalkyl;

R, is hydrogen, C):Cgalkyl or C5-C-cycloalkyl, and

R,  is hydrogen or C;-Cgalkyl.

18. A composition according to claim 17 comprising dog or cat food.

19. A composition according to claim 17, wherein the active ingredient is a compound of
formula I according 10 any one of claims 2 to 4.
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1-[N-(Balo-3-pyridylmethyD]-N-methylamino-1-alkylamino-2-nitroethylene derivatives
for controlling fleas in domestic animals

Abstract

The compounds of formula I are described
R

| 1
3

i NRjR;

N
Hal | \< (1)
x
6 N 2

NO
2

wherein

Hal is halogen, such as fluorine, chlorine, bromine or iodine;

R, is hydrogen, C,-Cgalkyl or C3-Cqcycloalkyl;

R, ishydrogen, C;-Cgalkyl or C3-C4cycloalkyl, and

R3 is hydrogen or C,-Cgalkyl,

for use in a method of controlling fleas in domestic animals, especially in dogs and cats,
wherein systemic administration is preferred. The compounds of formula [ are adminis-
tered in an amount cffective against {leas via the digestive tract or via the blood of the host
animal and thus systemically 10 the domestic animal, especially the dog or the cat.



