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)1 N net hyl am no-1- al kyl am no- 2- niqty pgg f0g3 ene
derivatives for controlling fleas in donestic animals The }Brese 6 élventl on
relates to /Ep 92011
1-[ N-(hal o- 3- pyridyl met hyl )] - N-met hyl am no- 1- al kyl am no- 2- ni troet hyl ene
derivatives of the followng fornula I for use in a nmethod of controlling
fleas in do |'s) especialky in dogs and cats, wherein systemc
adni ni strﬁ“\wm‘ m‘a“@ﬂwgrred The invention relates al so to a method of
inhibitin tion of dogs and cats by fleas which conprises the
system c adm mes*at i on of the said conmpound) in an anmount effective
against fleas, to the said donmestic animal, for exanple the dog or the cat,
by way of mmummm mum[e tract or the blood of the host animal. The
1-[N-(hal o hyl )] - N-met hyl am no- 1- al kyl am no- 2- ni tr oet hyl ene
derivatives nefmipooned in the introduction have ﬁggo%\@b?w' ng chem cal
structure of formula I: RI1 NRZRs Hal ~ (I) G wherein Hal is
hal ogen) such as fluorine, chlorine, bronine orP@bdine; Rl is hydrogen,

Cl- Coal kyl or C3-Crcycloal kyl; R2 is hydrogen, Cl-C6al kyl or

C3- C7cycl oal kyl, and R3 is hydrogen or Cl-C6alkyl. Omng to their
pronounced activity against fleas, preference is given within the scope of
i ~ FE3,I anepleaivatB@spounds
of for peci al preference is given

to suchfiaow g 1ikiag ¥ N 34 , chlorine or brom ne, especially
chl ori ne. Group b: Corrpounds of formula | wherein Rl is hydrogen,

Cl- C3aLky1l or Cécycl oal kyl fe [ | or

cycl opr %lpre%gwéﬁﬁfﬁaowelé{%i? g@ﬁlﬁ -py@%%%hﬁggr}“{ﬂ@?h%?é | }eLr ein R2
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ornmul a rein i Rid figterdic oni ne or
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1 1-[N (Halo 3 pyridyl net hyl

i odi ne; 7o dRis
hydr ogemdnnméﬁatmals pyelferred The invention relates also to a mech c}/ot] ﬁ'lbl%lo R

infestation of dogs and cats by fleas which comprises the systemic administration of the
said compound, in an amount effective against fleas, to the said domestic animal, for
example the dog or the cat, by way of the digestive tract or the blood of the host animal.

The 1-[N-(halo-S-pyridylmethyl)]-N-methylamino-1-alkylamino-2-nitroethylene
derivatives mentioned in the introduction have the following chemical structure of

formula I:

7 r|\1 NR;R;
Hal | 1 (1)

NO

wherein

Hal is halogen, such as fluorine, chlorine, bromine or iodine;
R, ishydrogen, C,-Cgalkyl or C4-Cqeycloalkyl;

R, ishydrogen, C,-Cgalkyl or C4-C,cycloalkyl, and

Ry ishydrogen or C;-Cgalkyl.

1 1V 1 N N ¢ >‘\-\..m'\ rup 1 1 3 Q Cof
Owing to their pronounced activity against fleas, preference is given within the scop



Wthin groups (a) to (d) preference is given above all to those conpounds

. Wherein R3 is hydrogen. OMng to its pronounced system c activity agai nst
fl eas, special preference is given to the foll ow ng conpoundi'l FEtB M

1-[ N-{6-chl oro- 3-pyri dyl net hyl )] - N- et hyl am no- 1- net hyl am no- 2-ni g hyl ene

, and also to its immedi ate honol ogues. Wthin the scope of the present

i nvention, depending on the nunber of carbon atons indicated, the term

"alkyl" is to be understood as rreani{lg) for exanple, the follow ng

strai ght -chai ned and branched groups? nethyl, ethyl, n-propyl, isopropyl,

n-butyl, sec-butyl, tert-butyl) isobutyl, etc.. Here and hereinafter, Hal

is to be understood as being fluorine) chlorine, bromne or iodine,

pr ef er aboyou2 dép hsd O WIMSrSUA& 8PS br omi ne, but especi al Iy chl ori ne.

Dependi ng on the nunber of carbon atons indicated, cycloal kyl by itself or

as part of a substituent is I e et on. Sek@PpREdtERce is
cycl ohefdfouD &} ‘59{“P@%&o‘ﬁr%ﬂ(}‘iﬁxg&%ﬁ%?rgﬁs%leléiq%ﬁe}c/)éo Bé%*%nr,red. ounds of the
st r uct urgalentiy Reck abhpogndsivtiierein theisdbopee.shlewienibaomine FeFUlthg processes
for theicﬁlog]rgﬁpar ation, are described in EP-0 302.39. The conpounds of

formul a "be prepared in accordance with the nethods disclosed in EP-0
3U2 3S9 or 1 1f E B 2003 -3 anal ogously to the conpounds descri bed

t her ei n. 5 Thab. PYlJdkaki ONfohen 1aneseia RYToRgtropars €, alsakghpolnscysiowhi ch the
above r tatlves consti t%tﬁq{ow a chl;?r%é desﬁa‘églgﬂ?b'tﬁ’i . al though they do
not appedkyli prefeanblydy LGP NP DY THENDT REEYDPPE ﬁl’po Sds Ui stlosed in EP-0 302
389 is described as insecticidal and acaricidal. Plant-destructive insects
and nmites are given as_t f r eacofc.ampl bGakiopropyl Repeidlly no

refer ené@@%gomquﬁgﬁﬁgﬁﬁrgpﬁflﬁ@g& %%?%Céoé 823 rIC('i%]keO\?vi 3 "discl oses a
group ofmewappounds which are structurally simlar to those of the above
formula | or which to sone extent overlap structurally therewith. The
essential structural difference between. the conp | fhfink

di scl 05 drovnd: (GRIBELUHHS PbFFHLY | Wiecip i ‘S[h’haé"%ed‘r %&&ﬁé@’gﬁg‘% i J’b>s/t i tuted
pyridyl e Om(@aalﬁh]eydmgqmomnmllsylo@yﬁgalhwa@a'ﬁvce’cmﬂfdl%ﬁ Bybnat ed at
the pyri d%/glé oradi C§| TFe1 conpounds di sclosed in EP-0 302 833 are said to be
val uabl eVAEPSEO] bjFé%l gnts in pest control, while being well tolerated by
war m bl ooded animals and plants, and to be suitable for controll igng pests
in and .ani doRLPhYe RerenciPdderd Svanilmakhdsajpompousis wheetn &3 1$peci fi c
refer engghlﬁlgﬂ %&@S?@ ?Eeﬁ@%dér Si pT10napt era (fleas). It has now been found,
sur pri simfrggen-hat in the case of the conpounds of the above formula I, the
i ntroduction of a halogen atominto the pyridyl radical brings about quite
unexpectad .and signifi t ' oG inehE ¥pagai h&trehteRSivebhatthe s very
clear froMi%e I:Cb’rﬁ)gﬂ“&%ﬁégfswlﬁ}g%g&rcﬁggfg%f éorrpo’ur% acdgor ding to the

i nvent i ofollmdng kemepvadt ural |y nost similar conpound fromthe prior art.
The rel e}’.gﬂrt. (CONBAL B SYR Gt BT IENGiny@ImiRe! 1omeinyldntieo-Bioiroghylane, Exd#Pes .
The outs .ndﬁ ng activity against (leas exhibited by the conpounds of

formul a 1o itsimynedigienh¥PYABYSScance because the infestation by fleas of
donmestic aninmals and pets, especially of dogs and cats, is a problemfor
vets and, ani.mal owner | 1 K i.ch 8ol h &b hbmbsrofadaguatensol ution.
Owi ng to\\%ﬂég?&%qqué)?é% W%éﬁ @Q’éﬂa&bﬁjéé&ﬁg fCa. none \??;ﬁ the ﬁn\c&vxl/]r;, met hods
of cont r aldi¢ng thesemextkyEilly bt ol eebifem Bl BSilpeiian U 6™ oM y
transmt g%éiﬁﬁ?éﬁﬁn%%n@mn@deﬁQréJ}ﬁz_ Gavse emfyl,unpﬂgggs&nprowl,er@lﬂs, is

totally actory) especially since st of .kn Lingont r ol
are basedeaahulb'hécarbp‘lxlcléf)?%hl'S‘F-'tﬁ"éeée? F&&”’@g‘ﬁ{) & Lpg)\é?lﬁeb %g}g??g?&gﬁ t he

various fdu%ﬂné,ta%ﬁne,6$or§tiné@swmn@Erctrmblgzmmhex, dhildrnecy dramioe. e || ea,
however, that ‘orocedure is very |

bor i ous .an : r | bgover

al | of t§ePasix dennG nidereed ey At RYP cruoﬁ%f-ﬁ%ﬁ%{*‘@?& ‘“dlfglfer@@dﬁ 003 -4 For
exanpl e) eI ak pai e d sabstituceatsiaygloptopyhdutlbbilybasclppert HeC YA XWh it i s
generally effectzg’b7 agpcli,}ﬂ' Na. A nti-flea conposition to the fur of the
host ani IRAFIOPIARESCS SHREGURIP' AT "1 of the various juvenile stages of the
fleas, which [ive not only in the fur of the animal, but also mainly on the
floor, on.carpets). . OB 19! \G@Rh ek er f@mukNalneiidingr the garden
and in alr}:fo”t’rl’ﬁgunéjts> ﬁé(ra(bpﬁt@@é@mﬁﬁ"mﬁg&h‘%ﬁﬂé@i ﬁ%‘o@gég? ni ngl cogeggl-i nt o

cont act. phdedssesciat Usibrdpgatioreass qestrendd Sal ?5% el PSCOIPRE™ ani s)

normal |y |y, hhe pfru ArQf inteo et WGaf themdipsds dlagoseThelP10i 2 BY arhe

bl ood of 'CHe" fost ani'mal  and lay their eggs inits fur. Since those eggs
are not self-adhering, however, they generally soon fall off and can be
found on the floor) on carpets, in the dog's or cat's basket, on the chairs
used by the animal, in the garden) in the yard, etc.. That means that the
whol e of the pets' living area is contamnated with flea eggs, from which

.y



That long life cycle, which proceeds separately fromthe host aninmal, has a
- significant influence on the successful control of fleas qn;gﬁh@gjﬁost
animal. Only when the fleas in the fur of the nost ani nal

successfully controlled very quickly, i.e. .when all the adult fleas are
kKilled within a very short time wth a suitable active ingredient, is the
cat or the dog protected against the risk of reinfestation by newy 11F
E 8 200 -5 hatched young fleas fromjts living space. Flea infestation of
dogs and cats has unpl easant conseci ences not only for the animal to be
treated but also for the animal's owner. Such drawbacks |ead, for exanple,
to | ocal |rr|t t|o or tro I adl Rlzense
scrat chApyOs ﬁﬂ%ceupldgfjgi%ﬁe %lrjllltena gﬁ%ﬂrcbgﬁlgéagﬁf‘g{s%gés%%br?he excreta of
t he er@s¢OW®msIOemhttbe VTV TEPIESRLaATYES eqngE e @RYﬁS’élﬁféﬁ@é‘ébcé?%nd t he
sites of. the. Dhi I R pgRpsloged el Iy have a
di aret eAILBPUSD Lb%@? ﬁ'gtt g::ﬂgargﬁ'érgﬁ as 099@ Tﬁ'er@&‘é‘ obkd ﬁ&ﬁx@

p often nm he .ani Idproneto
biting &R0 a@me&9 nstdes@ted maur@ncum@één%gca%lqnbs%]awfdeﬁwcUivﬁ ’Bﬁeéga

Furt her %Ee@ @nW&@%ﬁ%@@hx@@bﬁaﬂﬂ@a@&ﬂﬂmm1|SY10@eiﬂaftsedtduutvh? risk of

i nf est at'i oh b yl1dium a species of tape worn) which is transmtted by
fl eas. Eg@asﬁ%ﬂéstatl on is not only extremely troubl esone for the affected
ani mal, but al so has unpl easant consequences for the aninmal's owner) since

L Sy abl YRR RS0t B U BUVERS iReRubeRmiw of i
can becanssewlphesmantforfroia tbuewhunh b Orge @Wférovﬁfﬁaﬁfémﬁlu\rﬁé H’]ﬁrek’éé‘pl hi s

i nfested an disc)oséd o lhbSe osual
envir Onr?éﬁn'urﬂtrucﬂfra] Jx{f%rrenéy l?e?w@én the c&%ﬂmr Hf QSE&ETRQI@ scdos &bl .

ani mal , fotmeuladvd hahe Epraer hP\éf‘a%P ‘Hﬁ”?ﬁ\é‘ltf’q’ BUI“%aAgF‘?”Pbe’ ?TS?%‘Z’S CPB’ I%est the
human, %f%@%ﬂmmerxoﬁd ﬁalu&@mee at thel pyﬁeynradiwnm’hetajomdum dlttéosedoml y source

of food.  Even I q)(,\apr can

o om0 3 e e P8 Boob il el e JREO P BRI

excr et a,tokadled Bpevatmo-taddded gyintdlkandsims, ding @ aesetab}@ f§b¢ﬁé”|@é‘éi‘pﬂ Eﬁs%| ch in
many cases nheans iY@ RoMPinseERespeFicrefehaice éf fradd i ve
cont rol %a@é@a]&qga BfaH& gﬁhomﬁgﬁggn%ﬁejr e?or gseem sé‘%ed Cf ore centuries. A
nunber dbth@ax\ﬂehSIPbﬁ@ﬁPl%@Fé‘é?s of control are known, but they have various
di sadvantages. If, for exanple, flea conmbs surface- coded with an

i nsecticide are use he ani r to conb the
ani mal i KOEHRYY EFSP LG cf’flfpé'ﬁ '{;ﬁ’f é}hat”\](lj@%en%a& tHé)CC%%Ong?H Mg agﬁlee ani mal ,

may t akefofrrhomlatrfeemasduousxeef 4 balagerhasom lemdhw))rr!thbld‘%eb%%%:gea&PéHq‘Bé& i ently

by every ani gagr%a,mog/w an %creyseaxcmyrmlmr@mers rmaqqg emrcemmndevote t he
time to Vhi g

rrespondi ng anti-ll.ea s
unsuccesefnparisgn ﬁ&@erﬁﬁl@f:lpéla(foénpoé}ﬁﬁl a’é‘foé@”ﬁé%k}‘ed’bvéguo%g}g lg‘ l{ %tﬁ aﬁﬁ%?ﬁ
al'l, onl %ml?llér EQhEGundWird tehRior @A Mhe tréletannadreparand daletarovgivembelewi ianke ar e
spllt and have to be cleared up. In addition, the effect of such a bath
t r eat menBiole@td BXBERICSa week at nost) and the | abori ous procedure has to be
1 1 FEB ~0~~ -6 repeated. The same or very simlar problens can be expected

\g: tsg tngt6T %8%%{115@1n%%e?ﬁgﬂﬂﬁ@??eaﬁ&ﬂ%ﬁ@d 8y 1fiUhipagnRmdeisulh $ igehweal |y

resi stance, si nce | t etlaﬁg%fsever al
m nut es significeate tehausptiis] ialesiatipn oy [gps phonigshc GWP?“&'W)PC ahtP°§'6me of t he
dust wil },d snﬁ\ﬁ'cta%bls% @6ble Mo vé b end Bl ownee akitecoaytash oEretisstidmiomal . Even
W th care application, it cannot be ensured that the aninmal and the
human wi hdicqwaie SOHKQPe any powder. It is virtually inevitable that the human
wll also cone into contact with the conposition to a greater or |esser

ext ent. en usij ng a b HERTUSRRL to
Find t habBBEo G ARPUC L EaSier TR fud Men S HEPhERS Lot SL LA ATl ¥ at
t he ner e(geebraficly euslpsayc p‘lrmSIQdthlanOt QY Hgﬂssnal %%dh(a\/@lé? qal ﬁ‘ha

di sadvant ages .| i st e U 19 sk Glbst bethe hecome even
more fin&tYedl ¥pRIFEEY i Iﬁ{cr{qhﬁé {agmgcg\aﬁggag%ﬁ%ggéeé_ l(:?erefore i nhr?albedt by human
and ani rmicthd%lseﬁsow@ af enged b e v«f)@h@vrttﬂm%éﬂ]w“%awgp%’f“déB‘Z:L 184" 71 ea

col l'ars, whi a‘%%u?ﬁ%%&n&o% LIk aPHi wenss Sk aIDOrAE bl bl the nwnm\\tuveatﬂnmnt has a
certain \}\éY( eSpeCIa |y o | OoCa

area of
appl i cat |pWLdthlh®WHL1Q%@UkP'P4?W@Ob(’:’i P’dﬁ“%“’f‘ﬁédﬁ@bﬁ‘bﬁ”h‘ﬁ‘m H&%eck and
chest is a nore renote parts of the body are scarcely
affectedagfldr;:a’irn J{%Ir}r%lgmthose collars are active for alimted tine.
Furthernore, many of the collars are unattractive and nay annoy the ani mal.
It is also possible nowadays to buy nedal | i ons, which can be hung from
conventional collars and are supposed to be effective. Although they are
attractlve |n ‘appear ance, the acti on of those rredal l'ions |s unsatl sfactory,

. o a N ~ o, =



Constantly recurring reinfestation is inadequately prevented by
conventional conpositions or can be prevented only by the application of

| arge anounts of disinfectant, etc.. It has now been found, Juk Eﬁﬂmhgly,
that using certain systemc nethods of adm ni stration and usi ng conpounds
of fornula | as active ingredients, it is possible to elimnate the adult
fleas very rapidly and conpletely and thus to intervene in the conpl ex
devel opnent cycle of the flea by bl ocking that cycle. Since those conpounds
exhibit all of their outstanding anti-flea activity also when they are
adm nistered to the host animal systemcally, i.e: orally, parenterally,
subcut aneously, intranuscularly or intravenously, it is possible, by nmeans
of their specific periodic admnistration, in a sinple manner to break the
vi ci ousFai examplafcosoolstiand bytreatiogrthe wdpli fasfedede orhiches &Enyally above unti |
al | Uhefr¥anby SoRbRAYER shl-lddohiptiindn 3 6R IQIfOﬁtH@hBQ%htrﬂﬂl ks rhﬁve di ed.

The fleas are prevent rom repr od g BR’ eqnl fstages
are pr ew@vercmfaﬂlcﬂﬁﬂmmrq%g%ﬁae alages iy e Hewy Walph tedm[ H’F é{éP 8" Rost
ani mal ) q3onthat bhdesd ﬁnHin%}Qo@fthﬂdUr SHOGFpas) Bnaké snimalis bleelkmgtplafcc,em of fleas

for a prolonged per] unavoi dabl ourc IS
cont aclto Cwltshlgni WFgétdéH apd il Degrherplaces vt vﬁ'@@f ﬂ:‘g gfegteg aﬁf{nﬁ’%géég% fngd;n of
course bentgotc| At a0 aed angnﬂasaedcmexrocmmmslfylmgenm@araglsanomoadty lt‘@rlm e

treat msEtHOof-[hp o%§§toq;§ﬁ%stc{]d Skl‘h'e 1i ?%‘ﬂ"?ﬂ@ﬁl’ooﬁ’gf Fe Rkt An%@lratxﬂrlﬁﬁthei:teohﬁs now

been fo mnls ion arenteral admnistrati r}

admi ni stm at furn Siycertbeses2eS aamol Bﬁdf a%erlnéfhmbdlﬁﬁsge@ﬂaﬁldrsﬁﬁt 11o fﬂ’dan
amount e f ﬁé:t'd e O%QF}é ﬂ%&r bh %%?ets' in th§ 4093 Dk BA1es Balketl 6 BlcAbirotsedpyftheas of
donesti ¢ an lt as dogs, to be drastlcally reduced or
conpl et énynqérle\}émeéen V\héﬁe yagd ééftonl shing in connection with the present

i nvention, however, is that full activi ty can be achi eved even when an

active redi en dto t | Al | ow
concent r]né‘gt BREPS Lhﬁ‘ ‘f’%&’gmé: | %p‘tei% hvét’° Qr? CSOEL%%?E? IV&elg1 I1(i)ér? ¢ k\ﬁ{nye

ci rcui t owtsch the 1arvee Eﬁ\BlczimmagWOrd@Mt eThg ]af\tﬂhélag%@t’?eodlﬁ‘#ﬂcéétag?ﬁa tract and
thus vi %CLQS%IQE&OQB&L&WCHJBSIQYh&B@a sl 88 thesﬂtrﬂ‘tﬁgm%’ﬂ{eaﬁilv@ spﬁtmnlslcsd:doatl on of

the active Ingredient brin about t t@ t,ef | eas,
it is ndRdHeANe &PYRS- &1elef EaaYP%raPWeCOF‘E‘éJz%S LK gg{?'oﬁr?ﬁ adﬁa 28 E?t ystem c
adm n: stsldsa%l 98 n@e{tamb@haﬁt frog dg gb@dpemkes/\pltate mcxboup&rwlm@ameetsf@mbomf or
exanpl e di cti 0

posrserI &np eé{z @Pé/OPl’I).m ‘(I’alyeg rob afﬁe\@i 19%4@0%00@%%6 sTBRKARg b

em eve even WI t hout
t hose aahmﬁpamyhmgmm@w&k&ptmplmeealhp@bmrsaﬁicenTlilf‘s)’QL@éL?ééH ﬂé%ﬁ?l“f@t’bl y or to
an accegt]@rg:cue M0 F%%et;ﬁ'e%n@e bENY YREkEbR Mot ank RS, IHRH Ithd¥DINd¢tSiron leeir
i

conpounds t activity g nst juvenil e S
i nsof ar Cézgowse@d|a&ﬁmabtouﬁaw MR hPP‘oﬁrW'Pﬁ gy r@@‘a‘ﬁsml\ &re%%{easegﬁ??)gl ly
dependenin 8 tb Aevays (ks ayoing fevl@thal thatfik egmplesifneiplesting thei host gnmehat
excrement. However, flea excreta conprise | arge anbunts of undi gested bl ood
fromthe host ani mal and serve as a source of protein for the devel opi ng

fl eas. Scgungdieevery, howevesorpoimids SERCOT pampnthsk PPSSIEINETARUIP & Yi'eas very

rapidly,gf lﬂ-g: 6[? ért}’nd@(ﬁgﬁa@o@ﬁaﬁle%hd1@6% th@bl'eeelaﬁtdexﬁtfrmm gyero yangt ages
are deprive elr nutrient base_and therefore die for e{et]lnggd{each t he

adul t st@g'el ﬂeFHP%Y ke gragt ¥ Yeepdsyd odWrﬁebtﬁl ”Pﬁﬁ”rf[éc@%zl's TR
i nterrupfoo@in 8fdet hﬁb@mlo@é ﬂddh@e @m@ it bfootimeust be&roandic ppprepritls hokle host

animals from bei rel fecte h p I leingkng area by
t he eggsam%?ﬁtjb]t‘hse'?qr%‘ra ior% Gfet’ ?‘t%@f’é ﬁlh ﬂ%ésg @E:%tt&?gr h:?lslall over
it. The zpﬁﬁﬁﬁﬂhdslvmﬂbla@ronmﬁmmrgmnmm mfb;reiagestedcbﬂpctdhe one hand the

af ore-descri bed nethod of preventing, the reinfestation of donmestic aninals
by fleas, and sinultaneously of course the inhibition of the r r?ducti on
of fl easThittloislikesyeiot waichtpmoqch@s sopoatnly et %ét‘otltﬂé”ﬁé}nb%%i"mﬁgmt ornul a |
are adm pi e ne taken up in sufficient
anount s Em%rcﬁ%e (g)dltl} tb§&§g;(1: i ng Pf(gere{ﬁ%/amgg)?tmm%g?fgod of the host animl and
kill the adul t flea rapidly before it can provide sufficient uncontam nated

food for Otrt(t}ﬁwmlr?ﬁullﬁ%’ﬁ‘ﬁh@)’uﬂ@){h@fﬁos‘t Ilrﬁltﬁl(@zirﬁlbtﬂsuu&'&htsﬁﬂ]IyS:oacrbiltai/m]IyWI th the
conpounds of

the 1 nvention using va or ms _of i St for
exanpl e BYickiyni @ivetearallnhe addl ¥ H%Nﬂthég“éEtWQe“ BPgdmgnvnﬁgglﬁqHL
" For mul ab@gle ihBrelifths 1@1@%@@31@@1&8@0&: gowecadnghmst the riskhel funmlmtotﬁoraprQr a
tabl et, granulés, a capsule, an emul sion or a foam in m cr oencapsul at ed
form etc.; the ani mal need not necessarily be given the conposition
directly, rather it is advantageously mxed with its food, since that form
of admi nistration presents the fewest problens both to the host aninal and
to the person adnlnlsterlng the conp05|t|on In addltlon to custonary
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ingredient at a tine. The active ingredient may al so be present in a matrix
formul ati on which physically prevents the active ingredient from
deconposi ng and mai ntains the constant availability of active ilnigtEdi08nt .
The matrix formulation is injected into the body and rermains there as a
form of depot from which active ingredient is released continuously. Such
matrix formulations arc known to a person skilled in the art. They arc
generally wax-|ike, sem solid substances, for exanple vegetable waxes and
pol yet hyl ene gl ycol s having a hi gh ol ecul ar wei ght. A high degree of
availability of the active ingredient is al so obtained by the introduction
of an i t ent into the animal. Such inplants are
wi del y 35%5&} vegggfﬁgbfxfh ﬁgkand often consist of silicone-containing
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Such conpositions to be adm nistered in accordance with the invention
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Constantly recurring reinfestation is inadequately prevented by conventional compositions

or can be prevented only by the application of large amounts 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 unti] 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
Jonger able to infest the host animal, so that the living area of dogs and cals 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 formula I in an amount clfective against
fleas, it is possible for infestation by flcas of domestic animals, such as cats and dogs, o

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

relatively Jow concentrations and reaches its target of the adult flea only by the circuilous



- 16 dem neralised water g.s. Preparation: Al the solid ingredients are
.first forced through a sieve having a nesh size of 0.6 mm Then thEEREN] ve
ingredient, the |actose, the talcumand half the starch are m xed together.
The other half of the starch is suspended in 40 mMl of water and the
suspension is added to a boiling solution of the polyethylene glycol in 100
m of water. The resulting starch paste is added to the main batch and the
mxture is granulated, if necessary gvth the addition of water. The
granul es are dried overnight at 35, forced through a sieve having a nesh
size of 1.2 nm mxed with the magnesi um stearate and conpressed to form
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provi de%éAHoE& gbxﬂhgl ng notches for finer adaptation of the dose. Exanple 3:
Capsul es conprising 0.025 g of active ingredient can be prepared as
follows: Conposition (for 1000 capsul es) active ingredient 25.00 g | actose
249. 50 ggleal ho%n@poigfo%ﬁ_ﬁl@ I%&gi!bﬂhctlyil-jl Qghins,é Juvknife EezBsthHDanof?;lﬁdsgacpm 15. 00
g water Qq~s~ active ingredient is. mx t xture
i s noi stlé‘ﬁéﬁltmswﬁﬂ%’?’ et aﬁﬁasafﬁﬁé‘étlféanéléﬁﬁtdlgm%eﬁjla%#t%t%htéég;eﬁqgltﬁiorfltt anaém[
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preventing, the reinfestation of domestic animals by fleas, and simultaneously of course the

inhibition of the reproduction of f{leas.

It is essential to the invention that the compounds 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 flea rapidly before it can provide sufficient
uncontaminated food for the flea larvae by way of ils excreta. This is achieved 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 cmulsion or a foam,
in microencapsulated form, etc.; the animal nced not necessarily be given the composition
directly, 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



Example 7' Solutions (e g for use as a drink additive) 15 percent by wei ght
active ingredient in 2,2-dinethyl-4-hydroxynethyl -1, 3-di oxol ane,} {LPEpHATent
by wei ght active ingredient in dicthylene glycol nonoethyl ether, 10
percent by weight in polyethylene glycol 300, and 5 percent by weight in

gl ycerol. Exanple 8: Sol uble powder 25 parts by weight of active ingredient
1 part by weight of sodiumlauryl sulfate, 3 parts by weight of coll oidal
silica gel, and 11FEBZ200 - 18371 pans by wei ght of urea. The

i ngredients are m xed together and ground with one another until
honogeneous. Ot her biologically active conmpounds or adjuvants that are

neutral Louar dSa NGy B6HLYS4nGnBRLEN! fraRtmbhAL oW sapgnadueseoigsct on

the host®" _ “eat ed . neral salts or vi te}]m}gs, can be
added t Otzhedrooniposion; baiee ehs ¢¢ FHBHOULER BrEfeehicCRICRDHICSES EVERNT: -
Conpar i 10 R34 PstniCeinsentatibsasr &ahipse bgatbcblasedusi n
accordaﬁgghémﬁt%hn'?{gga@y]%w ng protocol) both the acti a/de !')r&%}:aniii &nt
accor di rigiechon Reintayesus Flgeuon, or with a léng-term composition (depot n
1- (N-{ G-Q%Q;f@nsmgmm_dyl met hyl )] - N- et hyl am no- 1- net hyl am no- 2- ni tr oet hyl ene
havi ng the chem cal structure: CH 3 Corn ound Aof P{ ) / ~ NN3CH 3 the
invention I ci ~N NO2 and the structurally nost simlar conpound mentioned
in EP-0 GA2 a833nistefiontisclbdasnior axaniple IhCodmpoistthioBPT dng MMCFat 0QskTeR K pri or
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tablets, water-soluble capsules or tablets, in a water-soluble form that can be added to the
food in the form of drops or in other forms that can be mixed with the animal food. The
implants also include any means that can be introduced into the body of the animal in

order to release active ingredient.

Percutaneous forms of administration include, for example, subcutaneous, dermal,
intramuscular and even intravenous administration of injectable forms. In addition to the
customary syringes with needles, needle-less high-pressure syringe devices, as well as
pour-on and spot-on formulations, may be expedient.

By selection of a suitable formulation, it is possible to promote the ability of the actve
ingredient to penetrate through the living tissue of the animal, and/or to maintain its
availability. That is important when, for example, a very sparingly soluble active
ingredient is used, the Jow solubility of which requires means for enhancing solubility,
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 arl. 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 ingredientinto the animal. Such implants are widely used in

veterinary medicine and often consist of silicone-containing rubber. The aclive ingredient



Test protocol: 20 adult fleas of the; species Ctenocephalides felis are

i ntroduced into a flat round cage closed off at both ends with ghlZ&B 2603
vessel sealed at the bottomw th a parafil mnmenbrane is then placed on the
cage:. The vessel contains blood conprising 1.0 ppm of 1 ~FE B 2003 -
19 active ingredient and is heated to a constant tenperature of 37C. The

fl eas take up the bl ood through the nenbrane. Evaluation is effected 24 and
48 hours after the start of the test _The percentage reduction in

popul ation (% activity) is determ ned froma conparison of the nunber of
dead fleas given treated blood with those given untreated bl ood (control

.24 h fer bL-aod i i e bl ood
T e e e e

t hat ha¥ rea ) : I's cont |Igued W t.h, the surviving
fleas. fEhen Unt theattd blrdint ssleqiebissohibieon the BIABET MNRPMSIPE KUY after 24

hour s. ffﬁgc}ibéd% e zl‘iq[btggxr £8 FEPURSS %n&fnk@é@y b{Gsmbé albbeF Muptdnindaatable bl ood) ;

(G oup ood treate oun of " the invention) and (G oup B/ bl ood
t r eat edbodyt Auidedpaandmp 1pbgealks prior art)] begin to take up bl ood as soon
as they are placed in the test apparatus. The behavi our of the control

group and of Goup B (prior art) renains, virtuall t he

dur at i oA hefalg RErelease Pt(lﬁﬁa%‘b‘f?tllné ée”gﬁPg}‘ thppplgﬁl, ﬁ%%lrjﬁgp?egrgﬁf ng{ngrt of the
test thegyfihg Shichaké inghgrshdipeaiviiy iGmeplp deters inedoitthaasrgy Rhheo t he
invention). After. 24 r |.]: oW ENdE Vi heS e tesviagEneser ved
usi ng 2C5<lhb2'6n‘?r] %I;@e ?rﬂagi"c(?%m@g‘e&%dﬁgjﬁnﬁ%r‘?@@??’%,?/‘)g%@%’%g‘ﬁd g)(g]m (g i. Test 1
Test 2 TesimpBafasd the RlyOO%EEURYFLromOBhioh theoidpian HaTRIH PP H 0 % % %w%
Exanpl e 10: In vivo conparison test of the action agai nst Ctenocenhalides
felis (cat flea) In this conparative test, as i anpl ound A of
the i nvériniaistadomphing a¢lsriperegisnthy ge%&féaﬁ@gp@?m”ﬁlﬁ%g ﬁ%reg ructural ly
Most  Si FhhRbn&R P eeFeBnGhvéMBNPE IO adatihistrifthenisex remelycepoamigs! #dom t he
Table ar¢ tested with the .c n [ Waen OfF agxanpl e,
entirel f?fEB‘Hf‘fagﬁcﬁluée § 8%%%%%%%%%%%8%8{%ﬂe&sfesé?%tu\é%%ln?y% Tennl & domesti ¢
cats 1- Znyrediest inltbe tssde hithe hgstaniroahyis aensgnt. lofs Fos % Hegionvaf ey SACD AT ¢

di vi ded ,j [ i . ©dhabse &flsh ingithd est ed
w11 ot Sp bGP EnOBHBRePln 4 W AR TR O Ot |aé£reg$§{ide% of the

5, ] , , servcss aa contrql
ot her graslipsingerdian) e¥eriaderiog Sholeid MOy P98 8% HRP' 2P SHEVEs™ et conpound
B) in eagimsas ol dsieridosetnet, 2ba thayk kgno fusthir feck t8 b2GOscerEd abputibely wei ght ,
by nmeans, of a gelatin capsule directly into the back of the throat. Each of
the testd%Bnpounds has been ni xed beforehand with |actose 1:1. |mmediately
after adm nistration of the test conpounds the cats are infested with 20

fleas eafr% n(db%ﬁnfséﬂi%rﬁomQrﬂaﬁsﬁﬂn@diEilnﬁaﬂdnmS theninRgia iofveti@owh dgthebet ween
er

the shou ones. Further infestation with further. £ lise ef fect ed
in the dieléobanigBhPelifall S Bya Vgtog?pqgagg-g%l@epr%%?{ Hﬁ\g?zlgis]g%gﬁ‘w?%e cats

treated jpbiddienorentprebeBinatiqiid of heindasty ¢ividet ompimlidsariesy ol fur t her
infestation.with fleas is u | lLatBek s begemhx,@apdraengd niti al
i nf estatl?rﬁ??%%l%noéﬁ’la@ly\C/%rgpr#gagﬁ?fzgd’%oo bgfozn@glnl ct ed dgr?l y ag% count ed.
The nunber thefdesiesidfifal eersefitoaliva ip $heafiode. det ermi ned daily. The results for
the 2 treated groups are conpared both with each other and with those for

the control group. Results: The nunber of dead.fleas, f 16699
product i Bas Ap@KRAEWHIL 3 Uiy & I e eI b?g‘@fp gysfdzfﬁdveﬁk.‘er%g%?e[ﬁqeo?kﬁn%er of
eas ki [ R cingrediden caasclyrfothaylated in a Qrokdctiyv 7+

fl ki bf @6l rée deiale ingredidaadud teasclyrfodayialed i prosdctive nyrin {84 6+7+8
+932512* 1 0* 115*02*00. 0A3439* * 82*(02*00 03510* 1 0 000000 0B2660* 0 O
000000 0398E & B8 0B05 awre FE R 58700000~ 0 0 * I nfestation w th 20
fl eas

The present invention therefore relates to the object of eliminating the adult fleas on the

domestic animal, as well as to preventing the further development of the flea larvac by

depriving them of food, which is equivalent (0 systemic prevention of the reinfection of

domestic animals, especially of domestic animals by fleas. This is achieved by adminis-

tering* to the said host animal orally, parenterally or by means of an implant at least one

compound of formula Iin an amount effective against fleas.

*Translator's note: "zusetzt" presumably in error for "verabreicht”



1 1 FED Z003 -21 In the case of compound A, only 6 hours after ijrif S} Al on
wth the first 20 fleas there is 60 % nortality.: 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 conpound A fall to
approximately 10 % In contrast, no significant difference is found between
the control group and the group of cats treated with conpound B. Conpound B
proves ineffective and unusabl e for &)ral adm ni strati on agai nst fleas at

the | ow test concentrations. Table"3: Egg production ConpoundCat no .egg
production on

day. .. +2+3+4+5+6+7+8+93250* 00* 037* 23325037 * 00* 6002 1862607883512403064
0342335uras3@43@90323@@06%@@3@3%%8é%g‘%’j%%%ﬁ@@%’%’%g‘%?ge 300310313290. 233Con
trol 5999611Q15619616641 627 & atladleiceBemtas don duiby N E20S P B8$YS'¥™he group
treated wth conpound A  no flea e ' faddelobd st and second
i nf est agflBHLES AL qf|lé%éc.‘”|ed”$fﬁ§‘e&‘r‘§g’% @S?%’gﬁgﬂ? ; Eﬁf_d‘“m t.h G d;8 and
in the copbEeds AN0MPInd bwen poamelos fdrmadns] ipreociraunt HECHSAABXAIMSET of " eggs; no

significant differences are.f.qurs ARR(d) SANhd Rsth ofladusd edtatives8npound
A has gas! &3y ’@Vﬁﬁg?/@ijﬁlmggg%@;m@&%t fl eas fgr g}ap%i ?ﬂimgifnoq[b@ut 3-4
days. Cebp@udnsd Bf farmulzkinantresounapifective Asaiast {eas 280 "R 2c Bibl et el v

ineffective at .the.t.es  hkim@oul d be neither predicted nor expected
t hat théearf%r@e-’ HSF%é‘té‘ﬁaH’gﬁé@?s thle pyridyl group would bring about such a

significant increase in activity as regards the sa/jstem' C acfti ogoggai nst
fl eas. g)f)e gongtﬁ,l%napeﬁm%%]aTMe@@mmga@lslﬁ adminfiterhd phy dese o 19Tt 4Y4M% gi ven
abl e

in the conpounds that nay. L3 @GROKEBNBEdWivtilaht dfahé nvent i on
exhi bit &% PW@fy?‘blé(gfg‘i”ﬂrsbtl H@seﬁpﬁé?ﬁfgggu?ﬁ%ara | eg\r/(\n th that of compound A
of the iypeestihn. orBspedhalreyorsbainkpreteried- t he out st andi ng activity of
conpounds 1.1 to 1.4, 1.10 to 1.12, 1.18, 1.28, 1.29 and 1.36 to 1.40. ~3

What is claimed is: 7, Use of a conpound of f : 70316~ 7\R283 Hal
| ~ (7 A goo rs]ozem@tQanlbelaqmlemsﬁr%b'@gﬁvﬁ%?8?’&‘%@%@%%%5’?% tsuch}]y"‘s
or

fluori ne}()d-:]lﬂlcﬁ{gi S@odpradTbine Aumindhuier is REvirsagdepusly §EACC €206 K
C3-C7cycloal Tyl” R2 i's hydrogen, Cl-C6al kyl or C3-C7cycloal kyl, and

The total dose may vary for the same active ingredient from one species of animal 10 ;
another as well as within a species of animal, since it depends inter alia on the weight an

the constitution of the animal.

o . s ered
When used according 1o the invention, the active ingredient 1s not normally administer

in pure form, but preferably in the form of a composition which compn’se-s in additi.on 10
the active ingredient constituents that assist administration, suitable constituents bemg
those that are tolerated by the host animal. Itis 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 latier is not absolutely essential.

Such compositions to be administered in accordance with the invention gf:nerall?/
comprise from 0.1 10 99 % by weight, especially from 0.1 to 95 % by weight, of 2
compound of formula I and from 99.9 10 1 % by weight, especially from 99.9 to'5 % by
weight, of a solid or liquid, non-toxic adjuvant, including from 0 10 25 % by weight,
especially from 0.1 10 25 % by weight, of a non-toxic surfactant.

Whereas commercial products will preferably be Il'ormulmcd as concentrates, the end user

will normally employ dilute formulations.

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



R3 is, hydrogen or Cl-C6al kyl, for the systemc control of fleas, especially
adult- fleas in donestic aninmals, which conprises admnistering to hq% zajd
donmestic aninmal systemically, preferably orally, parenterally or i ﬁ s
formof an inplant, in an anmount effective against fleas. Use according to
claim1l1, wherein the active ingredient is a conpound of fornmula 1 wherein
Hal is in the 6-position and is preferably fluorine, chlorine or brom ne,
but especially chlorine. 3. Use acc 2ding to claiml, wherein the active
ingredient is a conpound of fornmula 1 wherein Rl is hydrogen) Cl-C3al kyl or
C3- C6eycl oal kyl, preferably hydrogen, nethyl or cyclopropyl, especially

met hyl a | SateMm bs weVhesBEucline irpeddisras fm@tbenlmegt is a
conpound’SSPU?yoreﬁgﬁ%rg H\q/\%detrrgejl n R2€mf S Cel C3al kyl or cycl opropyl, especially

met hyl . specitdsdfeatscording to claim|, wherein the active ingr edient is a
conpound of forrmula 1 according to any one of claims 2 to 4, wherein R3 is

hydr ogen. 6. Use according to claim| erein.the Hhﬁrﬁk is a
dog or &heapaterials KnORREE OTDBEETIRALY Wdlclﬁgﬁhﬁ’ﬁﬁf)ﬂ?r%ﬂt&ggg&g é%

CONPI i S&8110ASNBRoRGHRIMAH 1 seBas trmulatonterabienng Some qxam@}ﬁsmée E‘Wé’él st ages
usi ng conventional jarvicidal or ovicidal anti-flea conpositions. 8. Use

accor di f§!@% any one of claims 1 to 7, which conprises admnistering orally
in regular |nd|V|duaI doses a conposition conprising the active ingredient.

adm ni Ste%ﬁ]ﬁﬁger glggi:‘& (o n r]gﬁﬁle?% %hcrﬁsasjsut’é}s Tfor E\ﬂn%le A2MGRE | snesharose,

“host .ations of
from appnmm\mﬁtoeBMbDODSEEIitéﬁbﬂr@g)T%ﬁﬂf%@d?aWé?rg%ﬂmf”B Wgﬁsn@fg Qﬁ@g ng/ kg of
body wei gl ﬁﬁ@oﬁ&@@ﬁﬂlr{y@rdo@n gh@gpmte an&fhmcﬂers:onm as@:gclaamteﬁ stering

t he actlve R reé?ent to t hast _ani A
appr oxi nesRg.fONeXBNRIE -G T ¥ Btdg)ce %}?Oé s c%a%%?gﬁﬂ}#ﬁt@ée%n%p%&ﬁylﬁémﬂbse

g of body
wei ght . érxh/oﬁﬁﬁie@ﬁéd}rd(tbxmg rhmrs:lsaahm]lﬁ)a aboive arerGionpt $@@§3%64§Pﬁf‘gg’é?| ng the

act’ve 'n 'en 0 ' RGENRL &k a6asr @fsaft tigsreof, such
appr oXi n@ g F%(ﬂﬁ’ke{b Wﬂ!d&n@% glerﬂl: 1|Ela r@lisa

r.oxi mat el kg of body
wei ght . d2soduse a@:wﬁ dﬁﬁgw@@sémt%é‘?c“ﬂb’aqu 6 ‘gjr’“%qeéfi I b”%?:&gﬁ&corrprl ses

adm ni st g etsﬁi%xcaé\crid \{ﬂc'snegah@%@]r&r shJQ; thé‘reoi;at:cmzrs rhignedog oraaldiym J 3. Use
according 10 any one

active i figré éﬁWOF %@M?‘Q?’IIWC ‘élé’c‘g]h r@aéte C8Fes Cﬁ gggpg |1n%a%v ogaelﬂll(l)ﬁ%t fG: Ionggt A
no/ kg of opeshaleinghic, taiappriex beinghsedlioer at¢ kgnqgﬁu%@)su_%é,s%lﬁpons]w 1 e of
a Corrpoun%y%%rr}‘p%sgr%h% z{rabxc I%n]i': polyvinylpyrrolidone, polyethylene glycol and/or titanium
dioxide, or coating solutions in suitable organic solvents or solvent mixtures, or, for the
preparation of enteric coatings, solutions of suitable cellulose preparations, such as acetyl-
cellulose phthalate or hydroxypropylmethylcellulose phthalate. Dyes, flavourings or
pigments may be added to the lablets or dragée coatings, for example for identfication |

purposes or 1o indicate different doses of active ingredient.

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 prefcrably dissolved or suspended in suitable liquids, such as fatty
oils, paralfin oil or liquid polyethylenc alycols, to which stabilisers may also have been
added. Preference is given inier alia to capsules that are casily bitten through or

swallowed without being chewed.

Suilable for parenteral administration arc especially aqueous solutions ol an active
ingredient in water-soluble form, for example in the form of a water-soluble salt, and also



1~J, )~1Z-RB H) ~~~ (1 ) G~~2)~0 2. 11FEB2003. |I'$ wherein
. Hal .is hydrogen, such as fluorine, chlorine, bromine or iodine; RL J$FEB 2003
hydr ogen, Cl-C6al kyl or C3-Cr7cycloal kyl; R2 is hydrogen, Cl-C6al kyl or
C3-Crcycl oal kyl ; and R3 is hydrogen or Cl-C6al kyl for preventing the
reproduction of fleas in donestic aninmals; especially in dogs aid cats,

whi ch conprises introducing into the blood of the said donestic animal, in
an amount effective against fleas. %g Use according to claim 14, wherein
the active ingredient is one of thé“¢dnmpounds of fornula | defined in
claims 2 to 4 16. Use according to claim 14, which conprises adninistering

ffect t of th di ent t th it
Fo0d anEFPORITY \PhaCAterhYECHyr bl SO Bl 2y STRe T ‘*§‘as on' the

host aniy¥pd batht hsémﬁlhbmoﬁtobmﬂw sslvektsop veMmzles Asusly 8t @w@dmfpr étftm e
conposition fo{ revF gngy géﬁego%a&&mgl efth)ﬂ%”%@et |Opumyg§ﬁld§5 ogspecially

of dogsS@ARCAt S rise ampunt ef fective
agai nst adjde@&Sm_]aclmfﬂm@pMmQE tHabcoroprmse ViR OBity- IWMSHMF@!W)S Pr §xgmpes — -

.. wherej C f arC M P obighal gl aabitiserer i odi ne;
Rl is hf/%csgkiacr?rb%f’%@t’ﬁga uloss%' %ﬁa%}gbg@ggﬁln OIbS hygr ogen, Cl1- Co6al kyl
or C3-Crcycloal kyl, and R3 |s hydr ogen or Cl-C6al kyl. 18. A conposition
accordi Fﬂe%@m?o@n‘u%h; fﬁx@'ﬁpéshﬁt'lﬁ'\%nﬁggyca@'be ?)&Ipa_fe@(ida rA@neArwonppaisei on

Ty s ShB Ay G, GsE8TRguR o

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.



11FEB 2003 -26 20. A conpound of formula | R1/ 3 NNRZRs Hal | | ~f~
6 \N-2 NG 2 wherein Hal is halogen, such as fluorine, chlorine, fi ghqﬁ or
i odine; Rl is hydrogen, Cl-C6al kyl or C3-Crcycloal kyl; R2 is hyd 3 ) 3
Cl- C6al kyl or C3-Crcycloal kyl, and R3 is hydrogen or Cl-C6al kyl, for use in
a nethod for the systemc control of fleas, especially adult fleas in
donestic animals. 21. A conpound of forrmula | according to claim20 nethod
for the system c control of fleas, egpecially adult fleas in donestic
animal s) wherein Hal is in the 6-position and is preferably fluorine,

chl orine or brom ne, but especially chlorine. 22. A conpound of fornula I
accor di | ai ) i @eqmﬁumpl of

fl eas, 2@?& &mevéggFEB%Péggqfﬁxﬁnﬂgggﬁgagﬂﬁﬁggg”ﬁﬁﬁgﬁgrn R1 i s hydrogen,
C1-C3alhywnmmnc3 Cécycl oal kyl, preferably hydrogen, nmethyl or cycl opropyl,
especially met hyl . 23. A conpound ofp formula | according to claim?20 for
use in a nmethod for the systenmi c contgol of fleas, especially adult fleas
in donestic ani mals, where_n R2 1- C3ahgﬁh1 espeC|aIIy met hyl . 24. A

conpound of forrrulal ac al e of ¢l ai 17 to 23 for use in a
of f% especi al | adul't fleas in

met hod for the syst éinl
donestic ani mal s, whereg ¥'s2 hydr og 25. Food additive for the
system c control of fleas in donestic animbs) which conprises as active

ingredient, in an anount effective against fReas, a conpound of formula I

11 FEB 2003 27 R3 N1 NR2R3 Hal ~ ~I~ N NO 2 . wherein Hal is hal ogen,
such as -fHuoorime; ?hiurine, promne _or fodine, RL 1S hx?ro eqj Cl1- Coal kyl
or C3-Crcgempal Kl ; R, R, R; poi

No. in °C

1.1 6-C) CH,4 CH; H 87-90

1.2 6-C1  C,Hs CHj H " yellow oil

1.3 6-Cl CH, C,Hs H 112-114

1.4 6-Cl CH; C3H4-1 H 133-135

15  6Cl  CH, C,Hon H

1.6 6-Cl CH,4 C4-Ho-t H

1.7 6-Cl CH,4 C4-Hg-$ H

1.8 6-C1  ~CH, Cs-Hg-n H

1.9 6-Cl CH,4 Ce-Hjamn H

1.10 6-F CH,4 CH,3 H 100-100.5

1.11 5-Br  CHs CH;,4 H 116-117

1.12 2-Cl CH;,4 CH;4 H 106-113

1.13 6-Cl C;Hy-is0 CH;4 H

1.14 6-Cl C4-Hg-n CH,4 H

1.15 6-Cl C4-Ho-tert CH;, H

1.16 6-Cl C4-Hg-scc CH, H

1.17 6-Cl CeHyan CH, H

1.18 6-Cl cyclopropyl CH, H 104-105

1.19 6-Cl cyclobutyl CH; H

1.20 6-Cl  cyclopentyl CH, H

1.21 6-Cl  cyclohexyl CHs H

1.22 6-Cl cycloheptyl CH, H

1.23 6-Cl H CH;, H 158-1061




R2 is hydrogen, Cl-C6al kyl or C3-Crcycloal kyl, and R3 is hydrogeq O{E 00
Cl- Coal kyl . 26. The use of a conpound of formula | R 1 NR2R3 Hal 3 & =
J N NO 2 wherein Hal is halogen, such as fluorine, chlorine, bromne or
iodine; Rl is hydrogen, Cl-C6al kyl or C3-Crcycloal kyl; R2 is hydrogen)

Cl- Coal kyl or C3-Crcycloal kyl, and R3 is hydrogen or Cl-C6al kyl, for the
preparation of a veterinary nedicinal conposition for systemc

admi ni stration to donestic animals_fer controlling fleas that are parasites
of donestic animals. 27. 'The use according to claim 26, wherein the
system c admnistration is oral or parenteral admnistration or
admnistration in the formof an inplant to the said donestic _animal. 28. A
pack coftatmngTdividuat doses of_ a conpound of fornuH?nk ot 1 FEB
2003 28CoRpl NRPR3 Mal | | ~f) ' &aAN 2 NO Ramherein PEIFE°Ral ogen, such
as quonge, chlorine) bromine or iodine; Rl is hydrogerfC Cl-C6al kyl or
C3-Crcycl oal kyl ; R2 is hydrogen, Cl-C6al kyl or C3-Crcycloal kyl, and R3 is

hydr ogen_or _Cl- CBal-kyl i nformiated—formfor—orar—admnistration agai nst

fleas injgameskic anigmd,s, wherein Hhe activedingredi el-1&l present in

i ndi vidual__ready-for-iseé doses of from0.01 ng/kg of bagyjesemght to
appr oxi nmatel y go%l Ny of body vvei%ht. W ?

A A9. AS1 A%, . As-@D?. AHAN, 7. A@ A5. KHg . A". Al HA& A95e. A?. A y. Ay. AC&, . A. AD. A

L.A A A9167A9" 4IC125 CH, CH, H
1.28 6-Cl cyclopropyl C,Hs H 144-146
1.29 6-F C,Hs CHj H 0il
1.30 6-Br  CyHs . CH, H 79-80
1.31 6-C1 H CHj CHs 97-98
1.32 6-Br  CHj CH, H 130-131
1.33 6-C1  CHj CH, CH, 110-112
1.34 6-Cl  H C,Hs CH, 87-88
1.35 6-Cl C,H;-1s0 H H resin
1.36 6-Cl H H H 188-190 -
1.37 6-Cl  C3Hyn H H 185-186
1.38 6-Cl  CsHqen H CH, 102-103
1.39 6-C1  CsHq-is0 H CH, 119-120
1.40 6-Cl cyclopropyl H cyclo- 113-115

' propy!

In the Formulation Examples that follow, the term active ingredient stands for 1-[N-
(6-chloro—3-pyridylmelhyl)]-N-eLhylamino-1—mcthylnmino-Z-niLroeLhy_lene.

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

Constituents (for 1000 tablets)

active ingredient 2508
lactose 100.7 ¢
wheat starch 7.5
polyethylenc glycol 6000 502
talcum 5_p 2

magnesium stearate 1.8 ¢
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~xsnhc”Y] ca] ca] ca] c*a] ca] ca] c*a] ca] c™a] ca] ca] cal] ca] ca] ca] c
a]' ca] cal ca] cAa] ca] ca] cRal] ca] cRa] ca] ca] sr]r’r1 Z!A*O%Z’k] Jeal cal ca] ca cRaJ cal ¢
5"" ###$- &x & *+9. F. J. } xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
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talcum 200.00 g
magnesium stearate ' 250¢g
colloidal silica 32.00¢g
ethanol . g.s.

A mixture of the active ingredient, the lactose and 194.70 g of potato starch is moistened
with an ethanolic solution of the stearic acid and granulated through a sieve. After drying,
the remaining potato starch, the talcum, the magnesium siearate and the colloidal silica are
mixed in and the mixture is compressed Lo form tablets cach weighing 0.1 g, which may, if
desired, be provided with dividing notches for finer adaplation of the dose.

Example 3: Capsules comprising 0.025 g of active ingredient can be prepared as follows:

Composition (for 1000 capsules)

active ingredient 25.00 ¢
lactose 249.80g -
gelatin 2.00¢

corn starch 10.00 g
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talcum 15.00 g
waler g.s.

The active ingredient is mixed with the lactose, the mixture is moistened uniformly with
an agueous solution of the gelatin and granulated through a sieve having a mesh size 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 concentrale

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, unil the solution has been completely homogenised.
Emulsions of the desired concentration are obtained by dilution with water.

Example 7: Solutions (c.2. for use as a drink additive)

15 percent by weight active ingredient in 2,2-dimcthyl-4-hydroxymcmyl-1,3-dioxolanc,
10 percent by weight active ingredicnt in dicthylene glycol monocthyl ether,

10 percent by weight in polyethylene glycol 300, and

5 percent by weightin glycerol.

Example 8: Soluble powder -

25 parts by weight of aclive ingredient
] part by weight of sodium lauryl sulfate,
3 parts by weight of colloidal silica acl, and
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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 10 be treated, as well as

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

Bioloeical 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:

/CH 3
Compound (A) of s N NHCH 3
the invention l \(
Y
Cl N N02

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

CH

3
Compound (B) (

NHCH
of the prior art Z ' N 3

N
NO2

arc tested for comparison purposes against an untreated control group of flcas.

Test protocol:
20 adult fleas of the species Ctenocephalides felis are introduced into o flat round cage
closed 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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aclive ingredient and is heated 10 a constant lemperature 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
conisol 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 contro] 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.i. Test ] Test 2 Test 3 Test 4
B 1.0 0% 5% 0% 0 %
A 1.0 100 % 95 % 95 % 100 %

Conuol 0.0 0% 0% 0% 0%

Example 10: In vivo comparison test of the aclion against Ctenocephalides felis (cat flea)

In this comparative lest, 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 of example, cntirely comparable results are obtained.

Test protocol:
6 female domestic cats 1-2 years old and having a body weight of from 3.0 10 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 Lest

compound A and the other receives test compound B, in ecach case in a dose of 10 mg/kg
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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 49

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

A
343 g9+ 1 0* 8 2* 0 2* 0 0 0
351 o~ 1 0 0 0 0 0 0 0 0
B
266 0* 0 0 0 0 0 0 0 0 0
339 0* O 0 0 0 0 0 0 0 0
Control
599 o0 O 0 0 0 0 0 0 -0 0

* Infestation with 20 flecas
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Compound Catno. | egg production on day...
+2 +3 +4 +5 +6 +7 +8 +9
325 o> 0 o* 0 37* 233 250 370
A
343 0> 0 o* 60 o= 186 240 283
351 240 306 403 423 350 333 343 290
B _
266 106 266 386 313 286 290 326 303
339 60 133 186 300 310 313 280 233
Control
589 96 110 156 146 166 116 200 170

* Infestation with 20 {leas

In the group treated with compound A, no flea eggs are found alter the first and second
infestations with fleas. In the group of cals treated with compound B and in the conuol
group, the female fleas produce the usual number of eggs; no signilicant differcnces are
found.

The comparison test shows that compound A has good systemic aclivity 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 predicied nor expected that the
mono-halogenation of the pyridyl group would bring about such a significantincrease n

activity as regards the systemic action against fleas.
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wherein

Hal is halogen, such as fluorine, chlorine, bromine or jodine;
R,  is hydrogen, C;-Cgalkyl or C3-Coeycloalkyl;

Ry  ishydrogen, Cy-Cgallyl or C3-Coeycloalkyl, and

R3 55,;']ﬁ§7d;tb5gen or Cy- Cealky), for the systeinic control of fleas, especially adult fleas in
domestic animals, which comprises adminisiering 1o the said domestic animal
systemically, preferably oral]y parenterally or in the form of an implant, in an amount
effective against fleas. :

2. Use according to claim 1, wherein the active ingredient is 2 compound of
formula I wherein Hal is in the 6-position and 1s preferably fluorine, chlorine or bromine,
but especially chlorine.

3. Use according to claim 1, wherein the active ingredient is a compound of
formula I wherein R, is hydrogen, C,-Cjalkyl or C5-Ccycloalkyl, preferably hydrogen,
methyl or cyclopropyl, especially methyl. | S
4. Use according 10 claim 1, wherein the active ingredient is a compound of

formula 1 wherein R, is C;-Csalky) or cyclopropyl, especially methyl.

5. Use according 1o claim ), wherein the active ingredient is a compound of
formula I according 1o any one of claims 2 10 4, wherein Ry is hydrogen.

6. Use accordingto claim 1, wherein the domestic animal is a dog or 2 cal.
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q 13. Use according 10 any one of claims 1 10 7, which comprises administering the
active ingredient regularly 10 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 fermula l ,’
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R; s hydrogen, Cy-Cgalkyl or C5-Cocycloalkyl;
R, s hydrogen, C;-Cgalkyl or C5-Coeycloalkyl, and

R3 i hydrogen or C;-Cealkyl for preventing the repr
especially in dogs and cats, which comprises intro
domestic animal, in an amount effective agamnst fleas.

oduction of fleas in domestic animals,
ducing into the blood of the said

.15, Use according 1o claim 14, wherein the active ingredient is one of the
compounds of formvla I defined in claims 2 10 4.

16. Use according 1o claim 14, which comprises sdministering 2n effective amount
of the active ingredient to the host animal with its food and allowing the active ingredient
10 be 1aken up by the fleas on the host anima) with the blood they suck vp.

17. A sysiemically 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, 2 compound of formulal

3 |
= _ N NR,R3

6 X 2
NO
S 2

wherein '

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

Ry i hydrogeﬁ, C+Cgalkyl or C4-Cyeycloalkyl, and

R5 is hydrogen or C,-Cgolkyl.

18. A composition according 1o claim 17 comprising dog or cal food.

19. A composition according 10 claim 17, wherein the active ingredient is 2 compound of

formula 1 according 10 any one of claims 2 10 4.
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wherein

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

R, ishydrogen, C;-Cealkyl or C,5-C,cycloalkyl;

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

R, ishydrogen or C,-Cgalkyl,

for use in a method for the systemic control of fleas, especially adult fleas in domestic
animals.

21. A compound of formula I according to claim 20 method for the systemic control of
fleas, especially adult fleas in domestic animals, wherein Hal is in the 6-position and is
preferably fluorine, chlérine or bromine, but especially chlorine.

22. A compound of formula I according to claim 20 for use in a method for the systemic
control of fleas, especially adult fleas in domestic animals, wherein R, is hydrogen,
C,-Csalkyl or C5-Cecycloalkyl, preferably hydrogen, methyl or cyclopropyl, especially
methyl.

23. A compound of formula T according to claim 20 for use in a method for the systemic
control of fleas, especially adult fleas in domestic animals, wherein R, is C-Cjalkyl,
especially methyl.

24. A compound of formula I according to any one of claims 17 10 23 for use in a method
for the systemic control of fleas, especially adult fleas in domestic animals, wherein Ry is

hydrogen.

25. Food additive for the sysiemic control of {lcas in domestic animals, which comprises
as active ingredient, in an amount cffective against fleas, a compound of formula I
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NO
2

wherein

Hal is halogen, such as fluorine, chlorine, bromine or iodine;
R, ishydrogen, C;-Cgalkyl or C5-Cqeycloalkyl;

R, ishydrogen, C,-Cealkyl or C5-Cqeycloalkyl, and

Ry ishydrogen or C;-Cgalkyl.

26. The use of a compound of formula I

wherein

Hal is halogen, such as fluorine, chlorine, bromine or 10dine,;

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

R, ishydrogen, C)-Cgalkyl or C3-Cqeycloalkyl, and

R, is hydrogen or C,-Cgalkyl,

for the preparation of a veterinary medicinal composition for systemic administration 10
domestic animals for controlling fleas that are parasites of domestic animals.

27. The use according 1o claim 26, wherein the systemic administration is oral or
parcnteral administration or administration in the form of an implant to the said domestic

animal.

28. A pack containing individual doses of a compound of formula 1
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PN N NR,R;
Hal ' | (.
6 X 2
N
NO2
wherein

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

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

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

Ry is hydrogen or C;-Cealkyl,

in formulated form for oral administration against fleas in domestic animals, wherein the
active ingredient is present in individual ready-for-use doses of from 0.01 mg/kg of body
weight to approximately 800 mg/kg of body weight.




