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ANTHELM NTI C | M DAZOL- THI AZOLE DERI VATES The present
i nvention is concerned with novel anthelmntic

wo edocaniesnl e derivatives and the pharmaceut i cabdEP2006/050460

acceptabl e acid addition salts thereof, conpositions
conprising said novel conmpounds, processes for
prepari ng said conmpounds and conpositions, and the use
thereof as a nedicine, in particular in treatnent,
control and prREVEEWMINITCOIMENCGOAATHIACOLR) AERBIATES

i nfections in warm bl ooded ani mals. Tetram sol e and

| evam sol e are ver y—wetH—known—anthetmnti cs havi ng

the follow ng structure : (tetranmsole is the racenic

eﬂhe p?§s@ht ihGR#h %’&ﬁw?ﬁe& Qﬁth%@@lt dnPBRhinfic Q@fffa‘fmgolg Fmatlves and

t he nost ar anthelmntics i1 s evam_.so
\mﬁ pharmaceutieally wc%malgle a@éad@laoe s#tsrtBerepk fampeRitions comprising

I@Qlﬁaﬁ)kfél%mﬂd)uﬁ@sr mo%sssaﬁfo% prdparif@ Ea]ttld @bhlnﬁéuﬂdﬁ afil €8p@tibns, and
nt 0 emat

tt evel o esi st ant
6 Sotner 0 R mediiBe T8 PR AL T AP Or G and R LSO of endo-
and retoparagiterihfectibrasrih wanmtblodded ansmds.ode Haenonchus
contortus. Moreover nmulti-resistant strai ns have been

found.in field circunstances,that .devel ope }
SHRRisolk drcpthefiud € BN S8 KO aRB it Biche fattowing
Istruetniesol e, nebendazol e and |ver mectin. Hence there is

a need to find newanth [ ts having

‘ \f\f?}m e resistant and
mul ti -resi stant nemat ode. ram sol e

ant hel m nti cs have been discl osed in,

(dRtrdmikbe 18 Wk 1abérale deferm éviatisolé izl;ftﬂélelﬁmﬁaﬁlbﬂéi plied-faghyl
[3-(2, 3,5, 6- tetrahydro-i m dazo[ 2, | - b] t hi azol -6-yl) -

?fl (ﬁ’l é%?%ﬁng?mpgﬁ: ﬁﬁl{{?ﬁ |(1§1 l?e?érp{asgpegmgc%has been widely used to
tcemmlhmpmamde patksites] 18, farnbjmitwaliz bl pagtiqulyr-ip Nesepland sattlae However
SRRPHRAL 6f ﬂeir%ode??&létaﬁft E&intﬁélﬁﬂﬁié@ Had BecBhi®% major problem

g %&%ﬁnefgﬂ%&?%%#rﬁewﬁﬁﬁg AL e ulogfis. Moreover

frmrltmesast@t)strahe haveabeen deund io dield/ cismospinads thatdwive developed

fi‘—'ds‘i’étidc@ 3, ﬁﬁéttv%délp qlséd‘ﬁltﬁélﬁﬁrﬁ% &eH é‘s%@ra)fm‘s&@ rﬁéﬁ&d&&ﬁé‘&d

her eof, nstrate har ma % XIF{\I"I;E) I
tlyféingstl% ﬁla:g §re {50 éggﬂ new ant e tic agents aving anthelmintic

activity against levamisole resistant and multi-resistant nematodes.

Other tetramisole anthelmintics have been disclosed in, e.g. US-4,014,892 which
exemplifies furan-2-carboxylic acid [3-(2,3,5,6-tetrahydro-imidazo[2,1-b]thiazol-6-yl)-
phenyl]-amide as compound (163) and (tetrahydrofuran-2-ylmethyl)-[3-(2,3,5,6-
tetrahydro-imidazo[2,1-b]thiazol-6-yl)-phenyl]-amine as compound (110). The latter
compound is also disclosed in GB-1,365,515 as compound (81).

The present invention relates to novel compounds of formula (I)

HN O @
)~

the pharmaceutically acceptable acid addition salts and the stereochemically isomeric
forms thereof.
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i nvention have an unexpected better anthelmntic
activity against a nulti-resistant strain of

wo@aoreiius contortus (resistant agai nst | evanmPGDER2006/050460

nmebendazol e, ivernmectin and closantel) than the art
known conpounds furan-2-carboxgylic acid [3-(2, 3,5, 6-
tetrahydro-i m dazo[ 2,1 -b]thiazol -6-yl)-phenyl]-am de
(referenced to as conpound (A) in the description) and
(tetrahydrofuran-2-ylnmethyl)-[3-(2, 3,5, 6-tetrahydroi m
dﬁzdbﬁno%sﬂratéﬂ tﬂ;&}ﬁixﬁhcoﬁsogiéa)l epdigply (.1 @ dognpoutdsesfahe prdsdnd

AR B ey S R vy Bapingtp igosistant

strainiof teetmbec/ris cahioves Gesstaatzagainsiolecanisolesmebdndazole, ivermectin
SAECRREHL) 6ahik, BE NG 85056 8, R gl Bl .56
ft@fafhydrph@géa@h%i @@@k@ﬂ)@%ﬂ&éﬁl@@cﬂr@e@mﬂ tads ppmnwmd (A)
glggfe&ifeséibtféﬁmiﬂ;at@ﬁhy&omaﬂbfﬁgegagl)gs (QB?S?S#?E{%&%
rl | |
ORnbihied br g pRRRHGRRINe (e gpei o BErpug (Bl the

hl}tsbhphah) c acids, e.g. hydrochl oric or hydrobromic
acid, sulfuric, nitric, phosphoric and the |ike acids;

o BSOS S bl i MR s PSSl Fasiabove ar
(meaat toetohpnisel thei therapemmbaily axtive monHtenic acid addition salt forms that the

??{'ﬂ??@lﬁk%lf rﬁﬁl'léj%[ <8 E' 16 f?r%tjlj 'ﬁlrelseic]?ha%laéeﬁtlcélfvéc@éﬂt&ble acid

anes nesu

laddirien ealtsl dap ﬁpnvemenﬂy@p obtaéned| ydreating thedraserfosm with such
%ﬁﬁﬂoﬁﬁhﬂe Geid] 7 ﬁ%ﬁ%@@idld‘syédn?anQ %Pé}@dn?ﬁrlg ihdtgarit Eﬁds such as

[ .Conversely i.d.salt forms, can be converted

é%??l AlECIqS, 18- %ﬁka%ﬂ%cp% Iyideobsamic acid, sulfyie, pitde Hméwnc and
ftly Kike abidy; bLH 1shelﬂeacdhear§1 ﬁ)abkampla Qiretid cprépahm& h}&ﬁroxyacetlc
;f :fd her ei nbef; or(e def ?r}rﬁ‘il g t he oc513| ;E n@ id),
Bt rsPXTRY 'E10 "% fnaﬂ%l}w ORI b ‘288 gEHS!
lﬂndles,sfumahe,rmn]se tar@ant otregdmethanestifoniceethartted fahigm cal

%@ﬁi&@ﬁﬁi}oﬁfbﬁ ftolﬁ&@g g s‘%ar%lg% E&é‘l&r@g}m 1% aglﬁ{sbg%re ?c}lﬁ: r}?amo ic and

ftlosr Wlee acidsi d mi xtures cont aining all diastereoners and
enantioners of the basic nol ecul ar structure. Mre in

Conversely said salt forms can be converted by treatment with an appropriate base into

the free base form.

The term “stereochemically isomeric forms™ as used hereinbefore defines all the
possible isomeric forms which the compounds of formula (I) may possess. Unless
otherwise mentioned or indicated, the chemical designation of compounds of formula
(D) denotes the mixture of all possible stereochemically isomeric forms, said mixtures
containing all diastereomers and enantiomers of the basic molecular structure. More in
particular, stereogenic centers may have the R- or S-configuration. The compounds of
formula (I) have two chiral carbon atoms, as indicated by an asterisk in the structure
below

HN o) D
s
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particul ar, stereogenic centers may have the R- or
S-configuration. The conpounds of formula (1) have two

wa@bkiosareanr bon at ons, as indicated by an ast er PGREPI006/050460

the structure belowgiving a total of 4 different

stereoi sonmers. Al 4 individugl- stereochem cally

isoneric forns of the conpounds of fornmula (1), and

every possible mxture thereof, are obviously intended
teivihga eothlrdfeladiffatehistéredibemeso mfll S individisal steveonhémivallylisemeric

T e G L R S S i
pbeiously intondeddg be ambraged withiin ‘@ﬁ seapedf Byis intyestéonski | | ed

in the art while using well-known nethods such as, for
?él%pqg%oﬁ g f 3?’%{1 me &?F%Qﬁtlgf uF th@%ﬁ@ﬁﬁnds%?%nu]a I()iand of the
iaseanadiptesrisied ipthels preparasion say cagihy be deteranipebbypthiossskilled in the
laft Wi1NRingNWEI-RAGAI mchiRdbs SRS R RS eRdmpI8V 2Ry @iffraction.
enconpasses any pol ynor phic forns possessi ng

IF(‘legertl es useful in the treat ment of the condi tions

ermpse.somgsewoundsipf fernaula €) and same offthe sHermediptesised in
ttﬁ@ls SreparatisH gy eHibit poRHoRpHism Ak 1sVV6 ibe ti'lndélﬁtoﬁ@ftha!ﬁ a1 p’i&sent

nc‘?tﬁél? %Ecagéﬂa%q%% ﬂng%go]&ﬂ@rpqng ton%s posse s g Ig:r?)lr)]érltl sutrls%%ul in the
2redtnienb of tht cahditloms-noedlisereihzhdveb] t hi azol e noiety. A
preferred compound is

((%E%m{;@t (& é}g bf %Jn%o%rﬁds are%obs%)%mpoun(fs oq” formula (I-a) which are
tdeﬁneimschompomldhazfdbmlla k) hhviag tie-(8)-gbhfiguinasion 4t {ang-gesition of
GRUIR Jrermag [g'ﬂbﬁlﬁ%dlé‘mgfé?fr al be prepared by

0

reactihg an Tt or nu (V) dissolved in a
di oxane sol ution acidified \%th with an

i nternediate of for I'"'\{ama? suitabl e
reaction-inert solven_s etonitrile. into. (V)
I nt er redi at es of fo | a (IV) can be p(;%ﬁmared as

out | i ned bel ow. The"domitwially avai l e starting
conpound 2-brono-1-(#ni dphenyl ) - et hanone acid is
reacted with 4,5-di h9droth| azol am ne and t he obtai ned

i nternedi ate (I) is then reduced with an appropriate

e piteCarred o@g@ﬁhn&isqu)isenahyﬂrurﬁlfaﬁmbatbl@tydie acid (8S)-[3-(2,3,5,6-

%étrathagro i ffi-b?tﬂlazolag yl)-phenyl] amide.

Compounds of formula (I) can in general be prepared by reacting an intermediate of
formula (V) dissolved in a dioxane solution acidified with HC] with an intermediate of
formula (IV) in a suitable reaction-inert solvent such as acetonitrile.

0 Ne.—S
Q\”/Cl + Q_q \) — (0
o H,N

intm. (V) intm. (IV)

Intermediates of formula (IV) can be prepared as outlined below. The commercially
available starting compound 2-bromo-1-(3-nitrophenyl)-ethanone acid is reacted with
4,5-dihydrothiazolamine and the obtained intermediate (I) is then reduced with an
appropriate reducing agent such as sodium borohydride in a suitable solvent such as



et hanol yielding internmediate (I11). Internediate (I1)
is then treated with thionyl chloride in a
wo emeiwm2 i nert sol vent such as di chl or oet haneP@IEP®D050460
the 2, 3,5, 6-tetrahydroi m dazo[ 2,l|-b]thiazolyl ring of
intermediate (I11) is forned-4l-nternediate (I11) is
first converted into its HO addition salt before its
nitro group is reduced to an am no group using
athanéndeldingd tearhediste éﬂlj)? Ningermediated¥) is then pemedwithnkionyl chloride

ﬁa%ﬁoymg sof{/rentS F?{cﬁ?&%%#%e%&ge Iyntl &9 @ES% %IJ%PY(F)O-

duc conve on’rm

of41- b]tmolslermg)of infeomediate/(IT1) it formedi Etermediatd @IT) 1s first
REFR2eE FntB s m\ﬁﬁﬁftioﬂgaltt BEfb?e!"ﬂfsdﬁtrg okt 6)655‘ cafulQ dnCamino group

acid into its acyl | ori de anal og ue reactin

Wing agrinopnagdestion @gel}tﬁ BushiAs d eﬁoatp@w uamssa‘“ﬁ&l or SnClh,

Rty wdlday intefmedigteqDV)sONEri ¢ pure (R) or

(S)-enantioner by starting fromeither (R- or (S)-

t etrahydo- 2-f urancar boxyfy, ¢ aci d respect Iys I nto.

(V) The i ntePmedi ate of [formul a (11'1) c&n Dg Separat ed
OrBr( - ) - sfereoi somENs U g ar own

t echni ques such as |iqujd g ronatograph*mdwn

arral stati omary phase. The go@npounds of ————>

formul a (I) as prepared in the herei nabove &fscribed

processes be syntheS|zed in the forf®Bf}acenic

nixtureslgﬁ ners whi ch can be separated from

one anot her f n art - known resolutlon procedures.

race

Of f %ha ( I ) t h \? salt Bonversion
orn1nay rr sp
di ast efeoneric salt @B@ﬂ%Qﬂﬁoreact ui tabl e

chiral acj, id dlastereonerldb§alt- are
subsequentﬁn @par ated, for exanple, by s'gﬁe)ctive or

f ractiqnal rys%al lization and the enan |orTBI[Is a e
| @ om by Fs/ KEIGl. _an aI
\J> H,0 / CH;0H

O,N

intm. (ITI-HCl-salt) intm. (IV)

Intermediate (V) is prepared by converting tetrahydo-2-furancarboxylic acid into its
acyl chloride analogue by reacting it with oxalylchloride. Intermediate (V) can also be
prepared as its stereoisomeric pure (R)- or (S)-enantiomer by starting from either (R)-
or (S)- tetrahydo-2-furancarboxylic acid respectively.

Q o)

0 o a Y
OH > cl

0] 0]
intm. (V)

The intermediate of formula (III) can be separated into its (+)- or (-)-stereoisomers
using art-known separation techniques such as liquid chromatography using a chiral

stationary phase.
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manner of separating the enantioneric fornms of the
conpounds of fornula (I) involves |iquid

wae kooenedeanyr aphy using a chiral stationary phaseCT/BRi006/050460

pure stereochemcally isoneric forns may al so be
derived fromthe correspondi ng-pure stereochemcally
isoneric forns of the appropriate starting materi al s,
prow ded that the {gﬁafcu on occurs st ereospeci fically.
s ghieal fepagation er ¢ eS| r
co ﬁ/\,é synt hesi zed ‘@ el ' ﬁ' U\)
of repar atl on. These nethods /w || advant ageo
&l oy sgmantmoner i cal |y pur €15t gfm. qoI-apt er |%N : 1ﬂ'thﬁ (III-b)
conmpounds of fornula (1), the pharmaceutically
acceptabl e salts and stereoisoneric forns thereof
dde sempounds of Sormulad) acprepared in the hesginapovergrserahednogagies may

bE 8§ AEsi£d TR e dem OF rdceimid ek tires oﬂé@nﬁ@ﬁ&slwﬁ&l éan be separated
d|C|ne|n§]ftmant contro and ventbj.ﬁn of end d ¢
a“%’&%?ﬂ? ¢ Howipg prtzknoyndesolptipn B’E?&e &Y GrEpgunds o

Hochara @i chae afeabeaisesli ih @scemic forﬂﬁnﬂyshatdlﬁflertemhitmﬂle&bn'hspondmg

%ﬁas g%(oqﬁ)&}c 2 %m’las‘rb%)é]egctﬁ)tn%glu A osﬁllgféséhﬁr%{@\ﬁ u$aud diastereomeric

car nmum

Ghlt fumsiaze swmenﬁhasep@gﬂéﬁm ortesampie, b)ysqlmy oF frgctlonal
?&;%Ea)n%%h 4id {He CASNRIArs afd! lﬂy%l%a?é@m&%ﬁnnﬁy :ﬂf«iﬂ akh @lternative

Heartworm, .Dracuncu| us,. El aeophora,

|
InET I sRparating the smiometic f%ﬁﬁm@npwg% P%f@ir%mla (I) involves
HyoRl dhemextbiiSphyVeias & ERifg Wtatidn4ry tpn@sw fSﬁ)d pdvb! gletedthdibically

&ég%’g%ﬁg m%ék? g@é ﬁ%&%’g‘?[&‘:-ﬁﬂ%}%aﬁﬂﬁf&é% glg o stpfeqghenically

@GomaricFornPaofabe appreprla?e stanmgrmatgtydls;sprémdmbﬂmm reaction occurs

g@ﬁ'&{shﬁclﬁéql&p g’gég?; f]f h @q%:x aJs égéalgéﬁls&hgﬁ§ deéfe&ow l:d’iﬁpound will
e |szmth¢ﬁé¢qddvy mrﬁqsne@ﬁc aethods of preparation. i @heswm,qthqﬁs ivell

QM PARREED 8m Mﬁér%nfﬁﬁm%ﬁﬁ ¢ inate¥fsm bl ooded

ani mal's as used t hr oughout is text include both

human and nonhuman ani mals such as farm animals (e.qg.
Jihe epmpewnds|of forswlad), thephamaeeutisallieacrentable salfseand stereo-
3ddnBMcFokis BercdPPSssess Eﬁ\ﬁ)rablé a&ﬁéﬂhﬁﬁﬂc astivitg! Therefors e present

SPRps O orae {if Preopethes L rgistian bEieah Gaptsiang prévention
ioff efidal- Iand/actbpﬂhsﬂehﬁfepnmen twarm blooded animals.

Endo- and ectoparasites include Nemathelminthes such as Amidostomum,
Ancylostoma, Angiostrongylus, Anisakis, Ascaris, Brugia, Bunostomum, Capillaria,
Chabertia, Cooperia, Cyathostomum, Cylicocyclus, Dictyocaulus (lungworm),
Dipetalonema, Dirofilaria (heartworm), Dracunculus, Elaecophora, Gaigeria,
Globocephalus urosubulatu, Haemonchus, Heterakis, Hyostrongylus, Metastrongylus
(lungworm), Muellerius (lungworm), Necator americanus, Nematodirus, Neoascaris,
Oesophagostomum, Onchocerca, Ostertagia, Oxyuris, Parascaris, Protostrongylus
(lungworm), Setaria, Stephanofilaria, Strongyloides, Strongylus, Syngamus,
Teladorsagia, Toxascaris, Toxocara, Trichinella, Trichostrongylus, Trichuris, Uncinaria
stenocephala, and Wuchereria bancrofti.

Warm-blooded animals as used throughout this text include both human and non-
human animals such as farm animals (e.g. sheep, cattle, swine, goats or horses),



10

15

20

25

30

35

i nvention also provides a nethod of treating,
controlling and preventing endo- and ecto-parasite

wo pfoeotdéans i n war m bl ooded ani nal s. Thi s met hpCI/EP2006/050460

conprises adm nistering to a warm bl ooded animal in

need thereof a therapeutical l-ly-effective anount of a
conpound of formula (1). The term"therapeutically

ef fective amount of a compound of formula (l1)" as used
ldemestit, animals $e. phdugs Ao bt canfiasy aswell aslwiltl ahmiaiziheld (i gaptivity
t . e | Cl bi ol ogi cal or nedicinal response in
taﬁ@%gg%{%%ﬁ)og Z animal that is being sought by the
physi ci an or veterinarian, which includes alleviation

dh viemeofsheptilitys f ttie ¢cdngpovoddoft foomulb €1)ig fallosestthat . thdpresent
ARLABE Yish pPAv'l&’es aithé&fidd é{Ftré’aﬁBg %nﬁ@ﬂng%ng 51‘6%@12?11%6& o- and

usi ng routrne o I'm zat
@plorpargsite p)%fﬁ@ti%lé i Wagsnbitodpd hmtr@ls@ &hisr mgthed compases

GamsHistean: Rfa &/Qﬁh Bﬁ)bﬂé(pérﬁﬁﬁﬁﬁ 1784 MRreoftaBerhfitiBalBf effective
adm nj stration, g I ation, and the judgnment of
RAHeuBt & SommmoHad o ?ﬂﬂm&} factors evident to those

skilled in the art. A therapeutically effective anount

TR tdieh 'ﬁtﬁé}h}%(ﬁldalﬁyeﬂ@éhbg BinBuit@Tiat@mpdast bf ﬁﬁﬁhl'a)(l)t' BSused
resent in tion prOV| C onpo.

RETRIE Mgt el i BF nbSindratatds 1) 118 cudRIRS Biglogical or

eaadidied] respdnse ih sy waentbloodéd ynimbl that is beingsougit bgftheaphysician or

“VQ{EHB% %u{hqggﬁih% a(lle%atlgﬁ) {)#ﬁ% %#H_Eto% OJPtI?&JT gﬁﬁ%n being treated.

ani na
(Tihg thqapeb@cabfmffﬂcgv%mem lcambe determingd Psipgrouting pptnn@atlon

eHkhidusd Sled dbﬁbnﬁgﬁf' df)BH rt}?e Prfidul@ BREHBREEHE iréatd Yheod'onﬁltlon of

veterin ry a cept uent .ar arrier. sel egte
R RRIR-DLS anwﬁﬁlefe@ute&f@ém&w%?awpnﬁhgtfmq lgfionappd the
Slidphetak of mb PEATEICiOREriad btheF &Rtdrs evidém o ﬂmmlhﬁed inByart. A

ered orall cludi n ngual Iy, in

oGt B0 @l Roar e arfeutithy ol uff .
starch or | actose, or in capsules or ovules elther
al dditéonally the preseniinuemtiond grovidescpharmaindeaticad compoditiensf comiprising at

iy Ui o 0 o :
Treab ol rabma Bt e B oa U RS S e Bl Bl Bfcctive amountof
famompound ¢f formuladDbe i ncor porated i nto capsul es,
tabl ets or boluses for targeting the colon or duodenum

Yo use in warm-blooded animals, including humans, the compounds of formula (I) can
be administered alone, but will generally be administered in admixture with a
pharmaceutically or veterinary acceptable diluent or carrier selected with regard to the
intended route of administration and standard pharmaceutical practice. For example,
they can be administered orally, including sublingually, in the form of tablets
containing such excipients as starch or lactose, or in capsules or ovules either alone or
in admixture with excipients, or in the form of elixirs, solutions or suspensions
containing flavouring or colouring agents. The compounds of formula (I) could be
incorporated into capsules, tablets or boluses for targeting the colon or duodenum via
delayed dissolution of said capsules, tablets or boluses for a particular time following
oral administration. The compounds of formula (I) can be injected parenterally, for
example, intravenously, intramuscularly or subcutaneously. For parenteral
administration, they are best used in the form of a sterile aqueous solution or
suspension that may contain other substances, for example, enough salt or glucose to
make the solution isotonic with blood. The compounds of formula (I) can be
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del ayed di ssol ution of said capsules, tablets or
bol uses for a particular tine foll ow ng oral

WwW@wbn7ser ati on. The conpounds of formula (1) BPEIER®06/050460

injected parenterally, for exanple, intravenously,
i ntramuscul arly or subcutaneogsly. For parenteral
adm nistration, they are best used in the formof a
steril e agqueous sol ution or suspension that my
admidstared tdydcallyy bstha ficrasof dierile ercanp) gels, pootighosspot-onr

0 . ut.| [ ' he
SR SR Siohlaf s bihorsS A arpaidblt, HrBl e
iimcorprgated dresgingseraria h ekiopetehrsl orgahmpletbe compounds of formula @M
%Qﬁ’t)e ﬁﬁo;pd&eﬂw Ald Q@l%am%ﬁﬁm il aqh@&ds%?%ll emiisTBRNeS .

dustin ers sprays rugl ncor por, at ed dreSSI ngs  or
welyethylgee glyeaisas. hqmsifpaé&fglﬁpmé eheanckspenTperategnto dnaitgent
cbhsig iz d¥Q wm&cxw@s"oat aﬂﬁﬂ}{b@sca of aflﬁynlrsgun smﬁltdenalo@é man

€0 u | on o ene

PPl e e e BroierSiperin Budi vt po P jauid spray
@r a¢noso] twithomgarst propanef HEAvdriGRC propeloits, opas afifugrinbaperated

eersgl\ii ?I}@géer%g glrtul\ig %\féss?r\% lvsH h%@teo 0 é’f‘ﬁﬁro}‘ b@l&/@thglene g chols
popresnated ghuzgdressiops ggfwah ha@rpg@lohydtmquom; algiegtpeoiilan éressmgs

H%éc@fnp%ﬁsﬁf‘f&%dl@m §0u1@ ﬁlsa%e Adfhiniglered (iﬂﬁf-]@&ﬁ‘érﬁﬁas an eye drop
dressing eith e¥ ressi ng white soft

SHhAPPrSPriie BTG PHAmS s .8l Selih devpy s reservatives
@é.g SenpglRorumwihldride\BZ&YrEand dgyois 9 adjustitchiciey @l 3bdiumr

ds of | | | d
SPIoBBL ST e SRR BRPUHF L e e A e
wibrtnimlatpyms opyi adtoecontalin appgopnidts stakilizers andipfesavatives. g.
cellul ose derivatives), preservatives (e.g.

PRGSO 4R, SO RRLAR BAkn e ARSON 5Bl

tf@rmmmtqmelg aamdamb withmommal Yeternmargpractios) andéhrthetennanan will

faetefinR th oAk o Rhedin8 38R o a@RRYiHAfibA Which vl Bel 68t S
and preservatiyes. For veterinary use, compounds can

BBPIQRFIE ifa% apasticwlar apigli t abl y acceptabl e formul ati on
in accordance with normal veterinary practice and the

RF Ripidadhpiatibd Jhp S8/, Powaer BEst Ciﬂﬁk-rkﬁl kF@LIHE BmaRiable
rout € of admrﬂwé tion V\,hl h will, be nost al{)ﬁfgpé te
fegneeyirpie, eitng SARRRPOS, ¢ ’tt%%%ﬂm%?é praydstys ‘1‘%
Spmaitatione weteprepatedin, a gudventional mamedr i accoftmtswith 3tandard
veterinary and pharmaceutical practice. Thus capsules, boluses or tablets may be

prepared by mixing the active ingredient with a suitable finely divided diluent or
carrier, additionally containing a disintegrating agent and/or binder such as starch,
lactose, talc, or magnesium stearate. A drench formulation may be prepared by
dispersing the active ingredients in an aqueous solution together with dispersing or
wetting agents and injectable formulations may be prepared in the form of a sterile
solution or emulsion. Pour-on or spot-on formulations may be prepared by dissolving
the active ingredients in an acceptable liquid carrier vehicle, such as butyl digol, liquid
paraffin or non-volatile ester with or without addition of a volatile component such as
isopropanol.

Alternatively, pour-on, spot-on or spray formulations can be prepared by encapsulation
to leave a residue of active agent on the surface of the animal. These formulations will
vary with regard to the weight of active compound depending on the species of host
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concentrate, jetting fluid, shanpoos, collar, tag or
harness may be used. Such fornul ations are prepared in

wa@2@enwsst i onal nmanner i n accordance w th st anpexr/gP2006/050460

veterinary and pharmaceutical practice. Thus capsul es,

bol uses or tablets may be pregared by m xing the

active ingredient wwth a suitable finely divided

di luent or carrier, additionally containing a

@hBnal tebe atated) thgeentrityrnd oypeofrinectionumad tgse atdbsody, weight of the

Lact , . qQr | [ . .
P o ios GoPRARAE e b R %@F&@ﬁﬁfﬁ%&%&mﬂ“
icofirawiglyis partienlarty foq praphylazisibytknowntmgtbedser wi t h
di spersing or wetting agents and injectable
T U REdaB0S tHEQ‘fénﬁ‘fha’%ﬁ@ﬁlﬁ? Be bimiiGerb® WithGhe Qni]ﬁ{a?féeh&uff and
solution or emulsion. Pour=on or spot-on formulations
Henthiseouppasp acenceniratgl Seqd) addittyeton preaiximay beryeragedefor snixing
WitheiRe a6eN bahg fédgqui d carrier vehicle, such as butyl
digol, liquid paraffin or non-volatile ester with or
w thout addition of a volatile conponent such as .
iFop Buppmpgs the gompeynds pf fripulafd) gre gdminisiered a5 a phargigeentically
faBpbRd foliElatian i chidane with Rymei eaidiod] latidde. t 0 | eave
a residue of active agent on the surface of the

imal. These fornulations wi|l vary with reqgard tq . .
e ca@fp@mdw? formula, &) EBHP6 &ﬁ%ﬂ BEHBIACHRR With ofber glﬁé@%@.ﬂc or
ahtipuesditidagents sos e widepaheshectring of @utton drito pRsvehtythe baildup of

inf. i d | , d bod i gh f the h . ah .
rovsitiicRy LyRE SatpbiinF heshl 4rs o7ttt averfedfes 4nd Mihgmycines
Isechaarabains¢tén, egidacting doremediny epriromidetio] iaetnyectioy milbemycin,
%i&%ﬁ#cﬁf%ﬁnﬁye iRt G Riects s ﬂnﬁbﬁlﬁraﬂa'iﬁe\’l o he

combi fa t

t1ons ma e adnmnistered Wt e ani na

erzimidazeles Fych ay albendazelargepbendazelon fahendarelg, fluhendazole,
6kbe ﬁ(}ldé@le%xfl@ﬁ(?%bré, ﬁ%ﬁe&%z&é,%@ﬁ&%cﬂ’é anfd §cbedddzblet P -
ornual , anj m e . r u n us .CO unagas ..o
RRAENdE3pley Sughias dehanin b iOP BRI Nsfhh e Selicy Bay!fdps such as
aisaftt bardenidlosamil gtimidnzothiaaolee sm?s ?)uw'rﬁikbla ailidrmlvamisole;
g . T
VB Blop ARG Sua REmBRIRE U en/ ki1 Daflodte Rikaro-
aorazpeiseguinpinesgoch 8s prazigeaniel; stddwacrolides ppediiced hy &frmentation

LY, HaSp61ka b8 RubindyRm A spifRls DARGHinosddIer
antkel ?ri ﬁ’t"?@”a{;’e ts %re forbexé;y?r‘pl epgve necti hes and

m | benyci nes

Those skilled in the treatment of helminthiasis will easily determine the therapeutically

o

effective amount of a compound of formula (I) from the test results presented
hereinafter. In general it is contemplated that a therapeutically effective dose will be
from about 0.1 mg/kg to about 20 mg/kg of body weight, more preferably from about

1 mg/kg to about 10 mg/kg of body weight of the warm-blooded animal to be treated.

It may be appropriate to administer the therapeutically effective dose in the form of two
or more sub-doses at appropriate intervals throughout the day.

The exact dosage and frequency of administration depends on the particular compound
of formula (I) used, the particular condition being treated, the severity of the condition
being treated, the age, weight and general physical condition of the particular warm-
blooded animal as well as the other medication (including the above-mentioned
additional anthelmintic or antiparasitic agents), the warm-blooded may be taking, as is
well known to those skilled in the art. Furthermore, said effective daily amount may be
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such as abanectin, cydectin, doramectin, eprinomectin,
ivermectin, mlbenycin, mlbenycin D, mlbenycin

w0796 Xi dectin, selamectin, and the |ike; PCI/EP2006/050460

benzi m dazol es such as al bendazol e, canbendazol e,

f enbendazol e, flubendazol e, m®bendazol e, oxfendazol e,

par bendazol e, oxi bendazol e and cycl obendazol e;

probenzi m dazol es such as febantel, thiophanate and

Ihﬁt/e:rbd ot increasdd depbmting ol @ regpohsest thé tre@ted adimahahd/or depending
I evam Sﬁqa%gn o? Eﬂ gﬁé? Eﬂh%% %tg ?a%}eég"bé'%gﬁg%g%g go%rRe uﬁﬁgof the
pystant invendon. @p@fﬂe@tlve amg)unt ranges mentioned hereinabove are
Qﬁ%g@%ﬁﬁg?gﬁﬁ@hﬁﬁlsquInO i nes such as praziquantel;

and macrol rdes produced by fermentation of

C r Q) pora spinosa such as spinosyn A, spinosyn
%ﬁimop . Those skilled in the treatment of
iaytes]s oL the 1pfermeduales | v get ermi ne t he

1 caIIy effective anount of a conpound of

formula (I) fromthe test results presented

herei nafter. I n general dgﬁ contenplated that a

t ticcal |y effectlve 73] [l be from abo

ﬁﬁgﬁﬁ% droot 26 my/ kg of Obady wei ght, more Hitefinckiiate (1)
preferably fromabout 1 ng/kg to about 10 ng/ kg of

body wei ght of the warm bl ooded aninal to be treated.

1A sotatjorbef (appRpetabyde-2-turatrabuxylie acitl (@65 ml) in dichloromethane

K%ﬁfﬁgggﬁs Cfglgjehﬂn@r n%%%e}ﬂ%l Q)?r?te e}ali]lﬁ‘ faﬁ? Eﬂeﬁfet a (%18{11116

e |1nrerva rou

dlighlorided 12:4 el a@lfb@.lﬁg’ér%ﬁ diretbylfiermaymide (3a@mps)|vmr¢ addedn The

JEREOH ﬁnﬂﬁret Wi RRsflifED. 9‘}1081@, 'EHQ s rd leGétﬂWa@ e(za{ﬂorated and co-
used, gwgartlcular condj

trea
§¥W‘i‘tﬁ tifngg Wath iefrenco ! gﬁﬁrt@ {lﬁgraag,aébonyl chloride
\Q&llt@hfedﬁfedl)gener al physi cal condl tion of t he

m bl
R etipies (R aPekat b e Do el e et 4 T gred starting
dronhtherdommarciolly avm]abhrtetmhydo-Zaliyemc&i)pxylwswd and (2S)-tetrahydro-

SRR Epllie s el selfing oyl b0aiBRE0-(o)-
deteabdodefyrapearboerlisactsk i ncr eased dependlng on the
response of the treated ani nal and/or dependi ng on the
%}ngﬁt}‘_gn of the physician or veterinarian

rescri bing the conmpounds of thgpinstant invention.
The effective daily anmount randes nki oned

ré?i,%pgl% ovecare therefgre oql y qui nes.

intermediate (2)

A suspension of 4,5-dihydrothiazolamine (1.95 mol) in 2-propanone (1000 ml) was
stirred in a 4-necked flask with mechanical stirrer, thermometer and dripping funnel.
Then a solution of 2-bromo-1-(3-nitrophenyl)ethanone (1.93 mol) in 2-propanone
(2500 ml) was added dropwise while cooling on an ice bath to keep the temperature
below 20°C. The reaction mixture was stirred overnight. The resulting precipitate was
filtered off, washed with 2-propanone and dried, yielding 640 g of intermediate (2).
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Experimental part A Synthesis of the internedi ates
Exanple A/l Preparation of internediate (1) A solution

wW®@b006#0)964R) - t et r ahydo- 2- f urancar boxyl i ¢ aci d (BCBBEP200§/050460

i n dichloronethane (250 m) was stirred under nitrogen
at room tenperature and then- g hanedi oyl dichloride
(12.1 m) and anhydrous di net hyl formam de (3 drops)
were added. The reaction m xture _was stirred for 2.5

hours and then the sol vent wasy ted and
coevaporated two tines yith tolluen ielding .
(b2 Ryeparstioniof dr o- 2- f ur arica ori de (i nt er nteinagdaate (3)

1). In an anal ogous way r @
t etrahydro- 2-furancar bonyl | ori de was prepared
starting fromthe commercially avail able

taefuspénsalsr o ifeFadIAE PDX(Y I85Gn el irflethdid] (8D ThIS Was bYitle@on an ice
Sapuiancar bonyl o chl gride, ves. DEERRL S SR L L8 mixtur

tveris ral by el to?whrm fonoambtempératur@ovainights aAshtaratedNaliCO; solution

D L . . ,
SERANA b8 Yelr (S0 BTG Aol sRePURERRL B Bhromethane was
@ddal THereswdidngsmixture gvas stitred ford chave and thelaquequ layer was
REHAM wih didhidrbRbthahd @ POGRY Iﬁg. aid oﬂgdhﬁa%féis (e & mbined,
Then a solution of 2-brono-I1-(3-nitrophenyl)ethanone
driedFiligsed off and the sglyspiowes ¢vaperated yielding 474k of ftcapeiiate ().

while cooling on an ice bath to keep the tenperature

bel ow 20C. The reaction ur eNwgsSstirred overni ght.
T resulti pg precipitat S Nltergd off, washed ..
\XF?WPQE PBB&none and drigd; yi el dl&ﬁg 640 g of “%emedlate(‘l)

internediate (2).b) Pr@&Paration of internediate (3) A
suspension of internediate (2) (1.85 nol) in ethanol

PSRRI i
istiered atomom temperatupaanded sadwiian efdhigaylehlerided8:68 mol) in

U EITRRARFAHIRNE Y BS0 nDRias ABdSPErpRIBOvEPEREUrS TR Hak@bh mixture
was stirred overnight and NaHCO; (1500 ml) was added carefully. The reaction
mixture was warmed to 40°C, stirred for 6 hours and then the aqueous layer was
removed. The organic layer was washed with a saturated NaHCO3 solution (4 x 1000
ml), dried, filtered off and the solvent was evaporated. The obtained residue was
dissolved in CH,Cl,/CH3O0H (95/5; 2000 ml) and stirred with silica gel (250 g). The
silica gel was filtered off. The filtrate was filtered again over silica gel (1000 g) and
the solvent was evaporated, yielding 253 g of intermediate (4).

N S
""II@
d) Preparation of (8) \N—N intermediate (5)

O,N

Intermediate (4) was separated into its enantiomers by chiral column chromatography
over Chiralcel AS 1000A 20 um (eluent : ethanol/heptane 30/70). The desired
fractions comprising the (S)-enatiomer were collected and the solvent was evaporated,
yielding (6S)-(3-nitro-phenyl)-2,3,5,6-tetrahydro-imidazo[2,1-b]thiazole (interm. 5).
The fractions comprising the (R)-enantiomer were also collected and, after evaporation
of the solvent, yielded (6R)-(3-nitro-phenyl)-2,3,5,6-tetrahydro-imidazo[2,1-b]thiazole
(interm. 6).
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(1000 M) and water (500 m) were added and after
guenchi ng di chl or onet hane was added. The resulting

woreoobor®w42nas stirred for 1 hour and the aqueouBCT/BRBENG/050460

was extracted with dichloromethane (4 x 1000 m). The
organic |layers were conbined,1dried, filtered off and
the sol vent was evaporated, yielding 469 g of
internediate (3). c) Preparation of internediate (4) A
suspension of internediate (3) (0.34 nol) in

Exdm@iccABor oet hane (3000 m) was sti rred at room
tenperature and a sol uti ga=ef tm chl oride (0.68

nmol) in 1, 2-dichl oroet ha lﬁ(ﬁf’é\!w?as added dropw se
SveparBionadr s. The react | o i XY s stirred intermediate (7)
over ni ght and NaHCO 3 gh%00 m ) was added carefully.

The reaction m xture was warnmed to 40C, stirred for 6
hours and then the a&eous Iqi%/er was renmoved. The

@) Jaeiuwtionnf dntesgapsliai 61 &0 1 imah) in ethatl geeiate avanstireyl & room
%ih}%rhtﬁfé (& 1M Q@&Q)ﬂ'@f)h dfichRfic atid (Uql% thdlf fn (ﬁ@lﬂylteﬂl%r (190 ml)
sol'v ev rate The .qbt ai ned, re
dvas §g11 PWISEZH%E" fospie (B‘:Fcé@?itaswasz ‘irf’g. and %g@ ptlowy
\prdsburs) yheldamgwl 4§ BﬁﬂleQJ]Zydll‘o'EhE)rﬁlabid%lt@é ﬁntm&-dlfdté (8r e;j

_— I I c a
) Strsos iy dopl el A mabOl(ES 5, BER R ' Plieiydr 951 5
dydifochlotie laqrddahpém(cennedm;e ®) €hor22 o), indn pmt@r (06 lamel) and
amimd A R gll'()lét(@ RI ; %gloY)(aST e ?%Elﬁﬁ Gflxtuld Wad dtfred and warmed to

enantlorrers col umtm _chr onat ogr ap

dﬁ. G forc3d) mmsteﬁ ambwas thempllpwed, &heool t%mah@n%ﬁ@ﬁtran@ IN HCI (14
ma addedend ¢isd Ireﬁﬂtlfl ﬁﬁitumsasqﬂf@éd Sl Klédélguhr The Kieselguhr

getde\aﬂﬁ 9@@%&3{;5&7 Sm eeugd %ﬂg dlctPl?oromet e (lvyg ml). The

(oﬁﬁ)neﬁfﬁltratb maas stirred bv)aﬂa a3atordfed NAHEGOY dolatiom{ 17420l 2nd NaHCO;

I LRRE Ak P brgRle B! ABRARSH WL} v

ENantT Oner Wer &
evapsedivith dichioremethars (Aeni 75 lgml)erlalgd)rgamc layers were combined,

Ql@l@l -f1878d &fF Qn@ﬁl%%iv)entzwgb éﬁaﬁorta?eﬁr g@bﬂﬁiﬂg% 61g gﬁﬁ%&%eclha{% (7).

|azoe(|nterm reparation of
|ntermsd|ate(7 Asolutlon of i nternedi ate (3;
(Bingamastalogons prog w@b@tsar@nmﬁgmslmem@aafatm} 8dRa3,9,6-tetrahydro-

imidazo[2,1-b]thiazol-6-yl)-phenylamine was prepared as intermediate (8).

WNJ intermediate (8)
Example A4
H
Preparation of Q\‘( intermediate (9)

o)

At -60 °C, a solution of dimethylsulfoxide (36.5 ml, 0.514 mol) in dichloromethane
(700 ml) was added dropwise to a 2M solution of oxalyl chloride (26.9 ml, 0.308 mol)
in dichloromethane. The mixture was stirred for 30 minutes and then a solution of
tetrahydrofurfuryl alcohol (25 ml, 0.257 mol) in dichloromethane (100 ml) was added
dropwise. The mixture was stirred for 20 minutes and then triethylamine (181 ml, 1.29
mol) was slowly added. The reaction mixture was warmed up to room temperature and
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tenperature. A IMsolution of hydrochloric acid (0.199
mol) in diethylether (190 m) was added dropw se. The

WO e®alotdemy precipitate was filtered off and drPE@HER1006/050460

| ow pressure, yielding 39.4 g of the hydrochloric acid
salt of internediate (5). b)-¥ater (105 nl) and then
nmet hanol (35 m) were added to a m xture of the
hydrochloric acid salt of internediate (5) (0.0122
Rtitrgd for30mnipossicThe(Padiioh mirtute waslfinensd offlmd chd eidde was

st B ot OB R o5 R £ T PR RO R B aygrs were
oashed with sater (Eyfoel)adurdand@vaporkied caretuliylaf 26i5 Belthedesidue
5 e ah{i@d 1@&191 \%;ch&gth@?\fé‘g% rté’\ggss ﬁh\/\élar%ﬁ Bxﬁ‘%nﬁ\éﬁarslbed \Xlth g&hyl ether.
(Thego )nea PERaRiq IRy s Beresvanreteted carefullys The prodpgiewas purified by

Paibaionsb HistillatRinQ 78RS 28trhdr Pic it pz@ gfadt of inteRdled¥ald @op
sol ut i on (1S715 tmne( and I\IaHO(EQ(elO ég) VEr e adlded “The

organi c | ayer was separated and the aqueous | ayer was
&k tPrepatation wif the filiat bbropamdshane (4 x 175 m ). The

gxgl%gicBl jayers were conbined, dried, filtered off and

nt was evapor at ed y|e ing 2.61g of
intermediate (7). Using 2

@ </ procedure but
3,( rtlngfromlntermedla JIgls,)

f?Pz'“% o t et rahydroi nj d compound (1)
2,1-b]thiazol -6-yl)-pheny| a was prepared as

i nternediate (8). inter H'&te(S) Exanpl e A 4

Preparation of i ntermsdlodte 9) At -60 0C, a solution

f I [ .
A 88 SRsBb ot bG8 il ip i8] 58 es aied dropygc o o
solution oﬁmﬁnmdiate)(ﬁ ) 6h0Gsr indB iyt ashydrods acetogitrdle (00 mi)n The
%s%i’ch%f rﬁfiﬁir@ %@ chillB§ oH‘afi Eéért?atl’{\’aﬁ rﬁ&h{g& Sfjmié%ﬁleéigte (1) (0.069 mol)

mnutes and then a solution of tetra dr0|ur|ury

an agsiRnitriod OHIml) was scquﬁirsIrprIﬁe andthe 6?%‘&@% HaRaEre Yerpllewed to
\tEefeh 26618 te &We&ﬁfern'ﬁ'@lﬂ N oetoniteileNRSs @vfapérhﬁﬁ fA0§at@ted NaHCO;

t hen I am ne 81 29 I
3oty Caelian WesRgsed shorthe FPRe Sdpeives g fagiedpth §ffforo-
nm]m@éh]&épﬁhmlb eTheophniclaers were 20mbined; drsed, iﬁ_ltered off and the
[

%ﬁtj d\% eq;ﬁff%ﬂ{eﬁ] ‘g?lg rr]rJEs u‘e %&a% ?’E%E%B? ‘Pla%q:@‘olﬁrﬁﬁ cﬂl%%lc?‘é@gstaphy
(ﬂq:lgmtoGHn@b/ﬁ&hQH 9%/é) qux@rh@a gel. The product fractions were collected and
the solvent was evaporated, yielding 12.23 g of compound (1) (mp. 42-57°C) (specific
optical rotation OR = -3.77° (589 nm, ¢ = 0.4636 w/v%, methanol, 20°C)).

Using the procedure as outlined above, the compounds (2), (3) and (4) were also
prepared using respectively a combination of intermediate (8) and racemic tetrahydro-
2-furancarbonyl chloride, or intermediate (7) and racemic tetrahydro-2-furancarbonyl
chloride, or intermediate (7) and (2S)-tetrahydro-2-furancarbonyl chloride, as the
starting materials.

T aSen

compound (4
HN)_@ compound (2) HN 0 P @
o

)
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washed with water (150 m ), dried and evaporat ed
carefully at 25C. To the residue was added di et hyl

we@tdven7sthe precipitate was filtered of f and WasShEP2006/050460

with diethyl ether. The conbi ned organic | ayers were
evaporated carefully. The progict was purified by

bul b-to-bulb distillation (75C, 20 nbar) yielding 12.6
gramof intermediate (9). B. Preparation of the final
coa%ﬁyﬁ B.l Preparation of conpound (1) A 4M
sol 0 Q;chl oric acid in dioxane (16.43 nl)
was Aadded dropvviseé Jﬁ) lastion of internmediate (7)
(066 k) in anhyqor us aé tonitrile (500 m). The
resyp 'm'xture was chilled on an ice-bath. A

m x®ure Of internediate (1) (0.069 nol) in
acetonitrile (100 m) was added dropw se and the

r&g&%jeog_zm xture was allowed to reach roomtenperature
g E

over . Acetonitrile S\ EVapQr ajeed. A saturated
NaHCC8 sol ution (500 ml) "am the resulting
%@yg@n@s extracted wt ich t hane (3 x 500
: e organi c |ayergpfere,conbi ned, dried, ficbinpoest (A)
off and the solvent was &vaporpted. The residue was
purified by flash col umsch tography (eluent: CH
CyCH 3CH 95/5) over sil ita gel . The product fractions
were coll ected and the sol vent was evaporat ed,

yintetrédigge (D.(230 mgdvas dispaduediin(abhydrops act®niifil®) (40 ml). A solution

%? g%g'gf(bl%@ tx'aﬁé1 %ﬁltrﬁf) é’%g é@d_ (Pjsﬁwzsz §%}1%t£ﬁee \8as cooled using
@0 1¢a bﬂélualab@s@uthw %Bﬁmﬂmyl(czl)lonfgip 233 @111 in) aompérﬂe (20 ml)
Hag %dﬂ?édi‘tﬁégﬁﬁe ugt hé‘ %a&ﬁ&?ﬁﬂtﬁfé%ﬁé h%aﬁ@ abioret dvmight. An aqueous

i nter m C ah
ﬁatflﬁﬁtgﬁgéﬁ @ﬁ&P u&‘ﬂ’ll ‘Yﬂs aflﬁi‘idretpr%?ﬂeﬁftém(rﬂxngﬁd The reaction
magfmm was e:ttfa%feyldh@e ﬁnfe& m&th&ﬁﬂbmniet}mhb ¢1r30dal) aad the combined

T b VAT SR en.

re51due was 1solated and purified using preparative thin layer chromatography with a

mixture of dichloromethane/methanol (95:5) as eluent, yielding 210 mg of compound
(A) (mp. 77°C).
This compound (A) is known from US-4,014,892 as compound (163).

Q'";;)&*J

\_O

A solution of intermediate (7) (550 mg) was stirred in dry acetonitrile (30 ml) and
NaHCOj (181 mg) was added. A solution of intermediate (9) in dry acetonitrile

(15 ml) was added and after 15 minutes an amount of NaBH(OAc); (547 mg) was
added as a solid. After 2 hours TLC revealed that the reaction was complete. Saturated

Example B.3

Preparation of compound (B)

aqueous NaHCO3; was added and the product was extracted twice with ethyl acetate.
The combined ethyl acetate layers were dried and evaporated. The resulting residue
was purified with flash column chromatography on silica using a mixture of
dichloromethane and methanol in the following ratio and elution times : 10 minutes
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compound (2) conpound (3) Exanple B.2 Preparation of
conpound (A) Internediate (7) (470 ng) was dissol ved

WO pooantosar ous acetonitrile (40 m). A sol uti onPOF/EB208/050460

HC in dioxane (0.538 nml) was added dropw se. The

m xture was cool ed using an itg-bath and a sol ution of
2-furancarbonyl chloride (0.213 m) in acetonitrile

(20 M) was added dropwi se. The reaction m xture was
Béatrethansl; 20 Grinvtey 3toghéthandih taffsanetbanodt A0r minitks 1S8-Ka€thanol with

.?J%ieo% fa?g?f 3](51911/t%%ut X el&%ﬁ%@?&@&éﬁc&n{ oafid h?)n m xture.

reacti on m xtur ree 'mes with

dibéshioomoewed bahis kpawo freim) US0489 2casrdompetnd(l§ahand from

I@gqr:;%Svgqrjgsg&hﬁamdf @hyered and the sol vent was
renoved’ by evapor at | on The residue was isol ated and

purified using preparative thin |ayer chronmatography
k- Phaznaeplogipabexamplesch| or onet hane/ met hanol (95:5) as

. Veicadyl sl d’fgmaéﬁm?fac@ﬁl i YR LB ndoPhus iR mIdeE) -
IS ound knovvn Trom.US-4, 014, 892, as
I[E’ﬁ-ﬁﬂﬁ‘ﬁ Iptig ghtt lca F gogpeinds of e presght gyeTtignIes fyaluated in
@B)n Hive thdlbl Mg)ﬁnmédl@témﬁhda(lde(ﬂi)es (@ggzcm{zguswaﬁociﬂsa{ed three
irre . n
ﬁ_}fﬁ S w1ﬂ1 aé)a) Ooe é%a &f e§ xsfleﬁlte%f 1‘1%%1(‘12% %‘re%e e(l)tf gﬁz(egfn?lﬁ/s gloigz/tortus
zﬁmhmcﬂlatantlsaral@l Breme}l owdb' witdll ecﬂesammmlmdrl Lidaysrafterttheir frst
\9{1th Hﬁ@;}ﬁg)« Ak Sh ﬂ@ Pmﬁ oRA9$ 84 B ctint Hleifimber of

ours TL reveal e e reactlon was
é@ﬁ?ﬁF csaﬁontwaw&m&qﬁ%ﬂﬁhmw@e y & thecpraknpwmeompounds

FQAPQMEBJVW@ a0l dvabRd ukioGRe Winldm68dly! acetate. The

conbi ned ethyl acetate |ayers were dried and

evaporat ed. The resulting residue was purified wth
MERIS ol urm chr omat ogr aphy on silica using a mixture

Gfenﬁlelomkw jﬁﬁ?h@é’&l&tﬁéﬁl m&ﬂaﬁﬁbdayls ancil l;u];elgfhiﬁi_gl 32084;51 g (CtHdrle@ River,
SO GETeny V5, et TR RSBk i B8t RGPS ariva

wé translucent polysulfone individually ventilated cages (48 x 37.5 x 21 cm) containing

wood shavings. Commercial rodent chow and water were given ad libitum. Following a
four-day acclimation period, the jirds were artificially infected.

Parasite

A PolyRes strain of Haemonchus contortus (resistant against levamisole, mebendazole,
ivermectin and closantel) was used. This strain has been maintained in artificially
infected male donor lambs. Individual feces containing Haemonchus eggs were
collected in fecal bags. The fecal pellets were broken, mixed with charcoal, moistened
and put in an incubator for embryonation at 28°C and 95 % relative humidity. Seven
days later this mixture was placed in Baermann funnels and third stage ensheathed
larvae were collected after 12 hours. These larvae were rinsed with water for cleaning
and disinfected with a 2 % formalin solution. Such larvae can be used immediately for
artificial infection or can be stored in the fridge at about 8°C for a maximum duration
of 6 months. Infective larvae (< 6 months old) were exsheathed by rinsing with a

3.3 vol % commercial sodium hypochlorite solution during 10 minutes, filtered through
a Buchner funnel, rinsed with water, concentrated in a Bacrmann funnel, and collected
after 2 hours. Exsheathed larvae prepared in this manner can be used for subsequent
infection of jirds or laid in a supply for extended periods by cooling in the gas over
liquid nitrogen during 1 hour and storing in liquid nitrogen at -196°C.
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a flowrate of 30 mM/mnute, yielding 237 ng of
conpound (B). This conmpound (B) is known from

WS04/ 0642 892 as conmpound (163) and from GB- 1, BEBBEEBDS6/050460

as conpound (81). C. Pharnmacol ogical exanples O .

Effi cacy study of anthelmntits-in in vivo H
contortus/\irds nodel The anthelmntic efficacy of the
conmpounds of the present invention was evaluated in an
in vivo nodel using unnedicated jirds (Meriones
Tnfpdtiond at us) , i nocul ated three tines with

PIER ofee e el (il BBt S P Rbed peativg fprvac of
&f. abhtpries per daose es thrc@cmxscmnﬁve Haykayiso@iatens teed adrhinisgdred using
ga'ﬁ)}ﬁgtéd P9 GMds lg'ﬁeﬁ&lQ%thgwé 1Tn‘§]Ir gﬁﬁ‘%ea”d necropsi ed on

4 to coun e nu red H contortus
wornms. The anthelnmintic efficacy of the art known
Glmptmmx!s (A) and (B) was al so eval uated using the

Hiden 5’@%&%&& '%ﬁEnn'ﬁfsﬁ 1nl}_'&:‘i‘ieh ?r(ERWﬂe 'tfe%d Q\Hﬁ’ldteg%t)ﬂi?@{ﬁld% Ssuspended

ondissedyed m<9e4 ﬁﬂws&e@@g the dese ‘“F%F g@tﬁj@ Wascadgipisterashia a volume
5 SIIQHE,US(T 2B6BMight R Bluhied a8 ¢ Bodif@AcddUCRBdd to a 1 ml syringe.

dual t t ed. 4
Rontphgnial ﬂlfiﬁé; nigshbepihendem ee&ﬁﬁﬁﬁﬁ?aiﬁrds Foyitiscle”
digdsochlod deyahebendenode, iveraectadandi diosante] weiel usedvinnd) ffarent dosage
' ' th d
PHlof QYR TN RP Rl ) o res strain of

Haenonchus contortus (resistant agai nst | evam sol e,
MNeoeopdyzol e, ivernectin and closantel) was used. This

%I ﬁlldg J@ést?x@r@n@ U‘ﬂ}){ﬁg@eﬁ) i:d??ﬁséftahﬁ el ot dakriﬁ%‘égtqg‘st infection

onor | VI es cont al ni
dJatiqy er werm T%C@I"Plé(éh@tﬂ stprpaghscygre Es%tg@vedmned

fl&fg@ﬂtudﬁﬁi 88 iNRbeLed Pk B_éhkevai‘tﬁ dovhlt digsstiah €0/ (10 g pepim +

i st ene 0 y.ona i.on a

T etisaacons i bittnch balgid 61 £5 frg&%ilﬂura?w Qe fiEeriap. the
Rionach eonast wasqeestdi throBgle a lmmtrainmrthé pasaige flvid maks sitalye in a
%{RQ ‘(J’S’ij ,Dl%ﬁj and the worms were recovered with tap water. The beakers were stored
in the fridge for subsequent counting.

Examination and percentage efficacy

The content of each beaker was mixed, poured over in a 6-well plate in 6 aliquots, and
the worms were counted under an inverted microscope. The percentage efficacy for
each test compound was determined and the results are summarized in Table 1 below.

Table 1 : efficacy data in clearing PolyRes strain Haemonchus contortus from jirds
after oral treatment with a test compound

Test Compound Dose mpk [No. of Animals| Med. W.b. | % Efficacy
Untreated Controls 0 36 30.0 -
Co.No. 1 2.5 3 36.0 65.9
Co. No. 1 5 3 6.0 79.3
Co. No. 1 10 6 0.0 100.0
Co. No. 4 5 3 5.0 68.8
Co. No. 4 10 3 3.0 85.0




| arvae were collected after 12 hours. These | arvae

were rinsed with water for cleaning and disinfected
wWowRah/020622 % f ormal i n sol uti on. Such | arvae canP@EEPEEE050460

i medi ately for artificial infection or can be stored

in the fridge at about 8C fori@- maxi nrum durati on of 6

nmont hs. Infective larvae (< 6 nonths old) were
exsheat hed hy rinsi ng with a 3 3 vol % comercial

sodiestnCompanid! or|i Desesropkit [Nonofidninmads| MedriWibt £95p Efficacy
flthjoeghotgrougr a Bgchngr fungel, rinsggw fh vier,

conc [N:u d-ina Bcl rrmann-funpel;gnd Iregted aftter
2 hol hna_t__h,gd_@a_m&e_p;_g%arnd in s hann can
be—used o subYequent T ectrprmof {11 Farg T =a
lenl p hext erdgd er.i.dds h‘,’ cool |J 1‘6:0 a'% ver.
i qw(ﬁ) MNot Bogen |durilfg 1 |hour 3ind st or|1|4§P in|li (s 1K)
nltrogen at -196C. Infcctions Al jirds were inocul ated
W ective
i bk oy SABE B2 (hstoha HnaT REBRALHelall St e
dayngnmaiatammbm)fMt @nlmalﬂ ni stered using a bl unted
Mecpwlgs‘lﬁgdﬁﬁ%hﬁbﬁﬁ&ehed to a 1m syringe. Treatnents

| even Wys after therr first infection jirds were
tPFTé‘ﬁtl‘@Ee ficacyt 7 EH(meampnherof wrms sergxered frogm candro) grpuph-

0.4 nml DVBO, angmédienuitie of Fobfis fe@ﬁ%ﬁéﬂ ﬂ@ﬁl treated group)} divided
adm ni stered in,a, vol une .of

.1
U5 & bl unted 187 ERGLTIG % oL R reeputed GOR Coffrol Efoup)) x 100
syringe. Control animals, included in each experinent,
rAsngah e Gedtnin abdlecboth eumpbmﬂsﬂ)”mﬂlr(@pm\mrd sbeter demonstrated

nmependazol ivermectin and cl osante sed in
ATPERPRAC ofisaty Bol B B BT BB Gt o ¢ ne
nodel . Necropsy All jirds were starved 20 hours before
necropsy and killed on day 14 past first infection by
CO inhal ati on. For wormrecovery their stomachs were
renmoved, opened |longitudinally, and incubated in a
beaker with 20 m digestion fluid (10 g pepsin + 30 mi
concentrated hydrochloric acid) at 37C for 3 hours.
Fol | owi ng di gestion, the stonmach content was passed
through a tea-strainer, the passage fluid was catched
in a
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sieve (32 nt) and the worns were recovered with tap
wat er. The beakers were stored in the fridge for

wGeamseeent counti ng. Exam nation and per cent aBEI/EP2006/050460

efficacy The content of each beaker was m xed, poured
over in a 6-well plate in 6 al7quots, and the worns
were counted under an inverted m croscope. The
percentage efficacy for each test conpound was
d#aiersm ned and the results are summarized in Table 1

qel oA q{ﬁcglnﬁo%ﬁmm%fla{ facy data in clearing PolyRes

strail n nonc ortus fromjirds after oral
treatment with a test conpoundDose npk : dose of the
i ght No. of Aninmals

&bé : medi an worm

test conpound in ng pg ‘o hO

nunber of test aniny
burden Percentage effi CaCé ({(rean nxﬁber of worns
recovered from cont - (nean nber of worns
recovered fromtreategd ghou )} di vi ded by (nean nunber
of worns recovered frbmcontrol group)) x 100 As can
be seen in Table 1 both conmpounds (1) and (4) have a

bet fgy p}f&ﬁﬁmhe c@ﬂ&ﬁl@ héTH Rl dicioR fdlis@eaa thd feodHeicHlly
known cormo (B).Oainms 1. A conpound of
forﬁﬁP§” rnaceutlcally accept abl e aci d

addi tion saI ts and the stereochemcally isoneric forns
Qh e meafmpo':lmdés chirpedinctlsimh CivhbRothe B-psBioot thd 53.6j6n

1 iR et Sl ok ey M RE S GO etg
conpound as clained in claim?2 wherein the conpound is

2R) - t et r ahydr oi ; 3
(cié (gs;a[é Egl grgn'l'gmm dazo[ 2, | - b] t hi azol

-6-yl)-phenyl]- am de"and the pharmace thcal 'y

accept abl e acid addi®i onOsgl ts thereof! A conpound

as clainmed in claim rgin the conpound is

(2S)-tetrahydroi uran@ 2-carboxylic

acid-(6S)-[3-(2,3,5,6-tetrahydro-i m dazo[ 2,|-Db]thiazol

36 AV édmPiRRa %S kaimed in claim 2 wherein the compound is (2R)-tetrahydrofuran-
2-carboxylic acid-(6S)-[3-(2,3,5,6-tetrahydro-imidazo[2,1-b]thiazol-6-yl)-phenyl]-

amide and the pharmaceutically acceptable acid addition salts thereof.

4. A compound as claimed in claim 2 wherein the compound is (2S)-tetrahydrofuran-
2-carboxylic acid-(6S)-[3-(2,3,5,6-tetrahydro-imidazo[2,1-b]thiazol-6-yl)-phenyl]-
amide and the pharmaceutically acceptable acid addition salts thereof.

5. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and
a therapeutically active amount of a compound according to any of claims 1 to 4.

6. A process for preparing a pharmaceutical composition according to claim 4 wherein
a therapeutically active amount of a compound according to any of claims 1 to 4 is
intimately mixed with a pharmaceutically acceptable carrier.

7. A compound according to any of claims 1 to 4 for use as a medicine.

8. Use of a compound as claimed in any of claims 1 to 4 for the manufacture of a
medicament for the treatment, control and prevention of endo- and ectoparasite
infections.
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am de and the pharnmaceutically acceptable acid
addition salts thereof. 5. A pharnmaceuti cal

W@ 0up0%6ti on conpri sing a pharmaceuti cal |y acceqt/api0e6/050460

carrier and a therapeutically active anount of a
compound according to any of-tgains 1 to 4. 6. A
process for preparing a pharmaceutical conposition
according to claim4 wherein a therapeutically active
anmount of a conpound according to any of clains 1 to 4

i9s iA_DédIﬁiEﬁs&idn dasimgﬁﬂmgﬂ'dats A f&stpigﬁffé'fmgﬁlﬂﬁén@ Q|C?Mplalﬁiﬁmtoﬂdihléd in
carri er n aCCco l.N 0 Ccl al
521 BbY fEhimg L IPERRBA REGH {8 inefei afiuhin imineleor

cl aianephrasiti@agenbf clains 1 to 4 for the manuf acture of
a nmedi cament for the treatnent, control and prevention

qB %ﬁr%ces%%’r Sprgﬁa?-l%a ac%'rﬁ&ouh@%? f nu Whé%eﬁoaﬂp l-réé(ﬁé][e of

gr
cI alfcmmjlla ﬁV Jeis yeasfedovigh mlnlermedmteanfdomﬂa(lé’éamadm&abda xeection-
I ngradi &ifenfnot her anthelmntic or antiparasitic
agent. 10. A process for preparing a conpound of
formula (1) wherein an internediate of forrmula (V) is

reacted w an internedi of X la (IV) in a
sui t abl e \{eacti gni next s ntt. V) —atms{ 1 \(]) or
i f desired; ajconpound of r mul IZI is converted

into a pharmaoeuti cal | y,accept abI e acid addition salt,

'S

or converselh}/1 n acid addit]j t of a conpound of
forrrula(lﬁn s ‘converted mtgng e base formwth
al kali; and, if desired, preparing stereochemcally

i someif desiral; aRotnpeuDSL formula (1) is converted into a pharmaceutically
acceptable acid addition salt, or conversely, an acid addition salt of a compound of
formula (I) is converted into a free base form with alkali; and, if desired, preparing

stereochemically isomeric forms thereof.



