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FIELD OF THE INVENTION
This invention relates to inter alia spot-on formulations for combating parasites
in birds and mammals. Inparticular, this invention provides for spot-on formulations
30 comprising a composition comprising at least one nodulisporic acid derivative and a
pharmaceutically or veterinary acceptable liquid carrier vehicle. This invention also
provides for an improved mesthod for eradicating, controlling, and preventing parasite

infestation in birds and mammals, Further, this invention relates to an amidation process



WO 2004/ 030457 PCT/ US2003/ 030500 to prepare am de derivatives of

nodul i sporic acid and to internediates forned in the process. BACKGROUND OF
THE | NVENTI ON Ani mal s such as nanmal s and birds are often susceptible to
parasite i nfyeSh@ldsRs. S These parasites may be ectoparpsiie€oesEhad as

i nsects, and endoparasites such as filariae and worns. Donesticated ani mal,
such as cats and dogs, are often infested with one or nore of the follow ng
ect opar asi tes: @ P@a%feeﬁﬁﬂdedéﬁwﬂl‘@aﬁ@dlﬁmf’é@ﬁﬁﬁl qdelg iptgrmediatesfarsd PR | des
sp. and the 1Q.dckde), - ticks (Rhipicephalus sp., |xodes sp., Dernacentor
sp., Anmblyomma sp. and the I|ke and - m'tes Denodex sp., Sarcoptes sp.,
Ot odectes sp. and the like), - elaG. [ JHEINYENTIONy | etj el | a sp.

Li gnonat hus sp., andnfud® subik@mamddis @fmdmds fb ofiSin (ukﬁgﬁslem Phradle infddfiGia. sp. ,
St onoxys sp., Dermatobja sp Cocl yom a_sp.,, ke). Fleas are a
particul ar pr oﬂhesﬁpd@é'éﬁﬁév@whstec@mrgﬁﬂaﬁa S!qhé;‘i “&EQF%@E‘EP‘}“E‘FF% i swhas flsEle h  of
the animal or hHgRBmdut they al so cause a great deal of psychol ogical
stress. 20 Morreover, fleas_ are alsp vectors of pathogenic agents in

ani mal's, such as dofomssissied mrimplpRush s eat 4ad dass. AtFrATten destethene osmer ar |y,

ticks are al so ohﬁié%]l&wﬁébcioﬁ@raﬁﬁyﬁl cal and psychol ogi cal health of the
ani mal or human. However e npst_ seri ous Erobl em associated with ticks is

that they are the vector 8f2ndatosdlsani(engerpptlidles flierfrtenarpphahides spswddiseases
in both hungns and 25 ani nglb), Maj or di seases which are caused by ticks
include borreliosis (Lyne di'sease caused by Borrelia burgdorferi),

babesi osi s (or piropl asmodicks @Ripiseh aBVSBaBeg‘?SéPSQGWﬁHOT i bl¥osimgsPs (al so
known as Rocky Mountain spofhgdikfiem@r). Ticks also release toxins which
cause inflammation or paralysis i n the host. QOccasionally, these toxins are
fatal to the host, such asitps{DemedexsneSweopinep. Aﬁ@@w&qsmﬁﬂ@)ﬁhﬂéik@m s tick,
Nodes hol ocycl us. 30 Mor eoygr d bl ult to
conbat since there are verg (fe\?\?légg‘??s\?sg ghéb)g'étﬁgﬁ{:%s& |ch ac )é,n(fl%h%fhk
parasites ald they requirea#dequent treatnment. Likewise, farmaninmals are
al so susceptible to parasi hRsi e nﬁk%'@”sMchQrspexgﬁmoﬁys Gl DefinAbifa fect ed

by a | arge nunber of parasites. Likew sé, arthropod pests, such as f
Coclyomia sp., and the like),

Fleas are a particular problem because not only do they adversely affect the health

of the animal or human, but they also cause a great deal of psychological stress.
20  Moreover, fleas are also vectors of pathogenic agents in animals, such as dog tapeworm
(Dipylidium caninum), and humans.

Similarly, ticks are also harmful to the physical and psychological health of the
animal or human. However, the most serious problem associated with ticks is that they
are the vector of pathogenic agents, agents which cause diseases in both humans and

25 animal. Major diseases which are caused by ticks include borreliosis (Lyme disease
caused by Borrelia burgdorferi), babesiosis (or piroplasmosis caused by Babesia sp.) and
rickettsiosis (also known as Rocky Mountain spotted fever). Ticks also release toxins
which cause inflammation or paralysis in the host. Occasionally, these toxins are fatal to
the host, such as in the case of the Australian paralysis tick, Ixodes holocyclus.

30 Moreover, mites and lice are particularly difficult to combat since there are very
few active substances which act on these parasites and they require frequent treatment.

Likewise, farm animals are also susceptible to parasite infestations. For example,
cattle are affected by a large number of parasites. Likewise, arthropod pests, such as flea,

lice and ticks, infest poultry. A parasite, which is very prevalent among farm animals, is



lice and ticks, infest poultry. A parasite, which is very preval ent anong
farmanimals, is 2 WO 2004/030457 PCT/ US2003/ 030500 a tick genus Boophil us,
especi al |y {loseRbssyhe species microplus (cattle tick), PEL?’%%?W’E’#’? and
anul atus. Ticks, such as B oophilus microplus, are particularly difficult
to control because they live in the pasture where the farm ani mals graze.
Q her i npor t anta tiskigenyisiBoophilys, especiallethasedl $espgsicamicrbpleg (attlatick) aletalorstus n

order of decreasj Wapele) ; j : el j ]
(known as Ber nga%%i%g%?ig;z)'i‘ﬁ@g%gch %%%gé%%gﬁﬁﬁ%g’%rggr ax I@ée}lgﬁh%g? ‘?Fagiy;c’?sheep
myi ases such asbepawsd thewlivesia theqsture wheradthd faom evimals gzaz¢.k Qthsnimpogarts perafitey
strike in Austrgl.l ' T re flies whose
| arva consti tutdggét%%m%ﬁpﬁfk%ggggﬁ?gg&%&féﬁ#%@%lo gﬁ&cﬁanel y those
whose adul t Tonstitutes th&aypsaesayeh @ Deametobia dominiccfimevwbraBéme int Brazg!) @hdr n
fly); - lice such as Linogpatitiny hidk aaand. - 0

Sarcopt es scabiei and Psorgg%es o%F(Bs@hi%ﬁégg%gé\?go?lf)é%‘gf%mglg%e%z%%;hggﬁag% and
ot her ectoparasites are webstickiadviriliacuphies Gnewn os blowfly Strfka infAubtralis, Mew nal s

and hurmans. These include, ZtoL, &mtﬁf\ﬁjiog}'.aflﬂggbgagghi%& %&éﬁ?rbéééﬁgtﬁut s il Mal s

and humans al so suffer from endoparasitica trons 1 ncluding, Tor
exanpl e, hel mi nt hi asi s, whiemalpamasiiest frequently caused by a group of

it q ' bed _ :
parasitic wy ns escri be ﬂgﬁgé’gb?’g%hmth fe &‘%wmfimm‘q@%?? vve%?‘lcg§§ cause

severe econonmc |l osses in Sheep, horses, and catt
af fecting other domestic afiapmitebia ritehs hemdlylys, 20 cats and poultry. O her

parasites which occur in_the Ql@ﬁ%ﬁhd&xﬁﬁﬁéﬂtﬂionﬁxf,%&@- o0 animals and hunmans
g

I nclude Ancyl ostoma, Anecator, Ascaris, Strongyl’ordes, Trichinella,
Capillaria, Toxocara, Toxaugasuchas Sar¢opies sdabiel 4ad Pegrepdesnyisand par asit es whi ch

are found In thehhl0aMiRts ndeliBhstive S5 SortitboRh R0 Fro S B i IBlaledh o1 TS
and the extra intestinal stages o St rogyl of des, Toxocara and Trichinella.
25 Many i nsé&tt i lpirgfud tosxinals 4nd humensa Thest nclude. dert exargplp avigrstingalipterPhsd srmae.

i nsecticides vary in.: i t L-cul. | wel |
as their cost. Home\r/}glrn?ﬁts ﬁ{éd ?i{éé%ﬁtag%g#lﬁgfﬁéggﬁ? sea%':lth ?Aging{g% ?gs%%g%ﬁﬁ’?\ﬁ;\)éys
satisfactory beeample, hflminthigsise whith lisemosdt Hirmquiethe bavperehit a glfoup ppirssitermmemby t he
parasite to thesLher ' |.S l e, . W .

car bamat es, or g?fnope%@%%&%@%%%&%@%%&g pﬁg/tfgszﬁﬁ?%u%%e. é%tgyoé‘gl{l/nec%sts%ﬁ%r eis
at the 30 presepigs, shasp, hooses.rand yatd dsevdl as affpwing othef domestnsmimklk,isnch ashlegset  of

e oo o2 30 bR, oulPinadl 0, Ay R bbb
humans include Ancylostoma, Anecator, Ascaris, Strongyloides, Trichinella, Capillaria,
Toxocara, Toxascaris, Trichiris, Enterobius and parasites which are found in the blood or
other tissues and organs such as filarial worms and the extra infestinal stages of
Strogyloides, Toxocara and Trichinella.

25 Many insecticides exist in the art for treating parasites. These insecticides vary in
their effectiveness to a particular parasite as well as their cost. However, the results of
these insecticides is not always satisfactory because of, for example, the development of
resistance by the parasite to the therapeutic agent, as is the case, for example, with
carbamates, organophosphorus compounds and p yrethroids. Moreover, there is at the

30 present time no truly effective method for controlling the set of parasites indicated above.
Thus, there is a need in the art for more effective antiparasitic formulation treatment and
protection of animal, e,g. mammals, fish and birds for a wide range of parasites.

Moreover, there is a need in the art for an antiparasitic formulation which is easy to use

on any type of d omestic animal, irrespective of its size and the nature of its coat and



protection of animal, e.g. mammal s, fish and birds for a w de range of
parasites. Moreover, there is a need in the art for an antiparasitic

formul ati on i |s_easy to use on any type o f donest] '
irrespectivg\gno%”gp({:’gd%gi ze and the nature o f its c oat anhET’@gW&Bﬂ)ﬂ/ 030457
PCT/ US2003/ 030500 which do not need to be sprinkled over the entire body of
the mammal , fi sthidh ddonetcheed Fauibé ygrinkled lveerf the sutirabbdynoB the ihanitid, fhf @dtiidve f or

| i od of ting th duci h f tiges it has to b
Aot i aa. - CompodeRer T ke BEMEDr b Tor Y ERE RoPed SLRF Ao Reoi ange

ect opar asi t es, th&nuanber dfitinwas itihas totbe applied. The aryl pyrazoles as a class are

known in the art an esGhi.bed,.. f.or exanple, i.n,copendi ng .appli.cations
USSN 07/ 719, 942: osﬁﬁ%@&ﬂ@%;‘” /°1‘E/i‘ it  ggree %Q%&%?& ?aﬁ’ﬁ%rﬁﬁfg%%&g"é‘é‘fs' as

wel | as in U S.ardatosmtin Me.art5The/GylgRzolds)aSa clPataenknowhidn ths aft28d &8@escribed,
EP- A- 295, 217, - A- 944 . EP 177 (S Tl TS f.. whi ~as
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Ref erence i s nH#863,082; ogndf 0R/8EARphse welll.aS.in JAS e RiteritioNo.55,58/4242 9. S. (Pagnt Pat ent

Noverher 30, 199654755t BPrAR8in T B 523 Oy Peoy TP Resliutonis Vi ¢y °

Noverber 17, 198Well aftihesrefehasss atkd hersiecdre micoperaied by leeforsncet Reforeasas made

Naryl pyite dpett AR U PRER Yo, Ry B PR A e ST R e T

O her conmpoundsER&46x68i6tA Ic{ofl @ankshGB 9362 8,043, Giled Naveinber 30 1 9%6ldochetiéeded bave are

those which possess |.C one, ri.ng. ese c ounds _.are.
particularly ef%’c‘,@levgmr{g%rﬁp ﬁé@i@cﬁ@;‘ﬁ%’g’i“’?e&sﬁ il?P-(%I'u lﬁéjﬁ%qg%@flseﬁ?%@*llf es,
flies, nosquitdewswnm p@sess axcgllat batiyity edapiseingds, Judli ¥oticks andlfidas.C Kiproniiss avel | as
endopar asi t es, ch.as nenmat odes .and, r dwor s Conpounds of this group

i ncl ude averrrecf#ﬁ&'] p?ﬁaF‘ﬁ% Elfﬁ%r,nc"%’igegfg? V@ﬁ%ﬁlq?@eaﬁfmr&)tffi(ge 20 compounds, for
exanpl e, ives mecti nOolier esmpemtls purasfisizbs thiafuss ivoadn dMeartio be feftbeide atk Qose
exanple, in U S, .Ratents 3,950, 36Q; 4,199, 569: 4, 879,749; and 268,.710.
These conpounds™EFLPURETEF a%ﬁy‘ﬁﬁqﬁ"mﬁ’@r@énq@ﬁﬁel qofRoyrids Pﬁepﬂiwlaaﬁa S easi |y
obt ai ned ei t heragamsimedieyaddsites, diichidigolicd) Hleettiey, ofties kcuquitded, ies, amhigrating

Ref erence is maéje to the \A/cllgel%?y avai | abl e techni gal an dcor‘r‘r‘&erci al
literature. ForVBFEPHBEAPALY Uekietsises ARdoBarafie’ Si5BaR BenHodss arddPifee™ay be
made, for exanpfempdufdst dfethinogrbup' invRddeastmdttiag) dnilbSgERy; tand 'derivhGB3, of yesd H.

Fischer and_H Mozik, WIIliam C. Canpbell, bl i,shed. b Spri.nger Verl ag.,
or Al bers- SE(E< nipEpgunRgs é/?v ex TYermeciy) OF A #ﬁ% g?“?‘tfé'{)ﬂ%/%es ‘%@fi%ﬁgﬂ}?eﬂag’fon",
J. Am Chem Sogamplk(id, U.8.2bfend2250,36(004,100)56908,879,T49; andes, Z98|mar y

E 3:123: t g LI_Og%éO;. vol . 'l%gs’e c'g?ﬁpo%ﬁds‘;lflel Xrelil'l?:?c?\x’m t%_al]?ersrg%ysﬂllrgd Pg {ﬁel a%tu!anadrarg gasily

obtained either commercially or through techniques know in the art. Reference is made
to the widely available technical and commercial literature. For avermectins, ivermectin
25 and abamectin, reference may be made, for example, to the work “Ivermectin and
Abamectin”, 1989, by M.H. Fischer and H. Mrozik, William C. Campbell, published by
Springer Verlag.,, or Albers-Schénberg et al. (1981), “Avermectins Structure
Determination”, J. Am. Chem. Soc., 103, 4216-4221. For doramectin, “Veterinary
Parasitology”, vol. 49, No. 1, July 1993, 5-15 may in particular be consulted. For
30 milbemycins, reference may be made, inter alia, to Davies H.G. et al, 1986,
“Avermectins and Milbemycins”, Nat. Prod. Rep., 3, 87-121, Mrozik H. et al, 1983,
Synthesis of Milbemycins from Avermectins , Tetrahedron Lett., 24, 5333-5336, U.S.
Patent 4, 134, 973 and EP 677,054. These compounds are either natural products or are

semi-synthetic derivatives thereof. The structure of these compounds is closely related,



30 m | benycins, reference may be nmade, inter alia, to Davies H G et al.,
1986, "Avernectins and M| benycins”, Nat. Prod. Rep., 3, 87-121, Mozik H
et al., 1983, Synthesis of M| bemycins from Avernectins , Tetrahedron
Lett., 24, %@3ReHi3eH7 U S. Patent 4, 134, 973 and EP 673942003 085R
conpounds are either natural products or are sem-synthetic derlvatlves
thereof. The structure of these conpounds is closely rel ated,

2004/ 030457 PCTEUSposing 3ossowlexd. ﬁgnemhfymécra@wilﬁb%@n% B e Pemﬁé%)évct

acrocyclic 1 aglean@iihd 418 distBSdNALS. aateRf HSHO0I19 t@membﬁb%rgare@aldlaﬁ@{hesed in
U S. Patent 4,310,519 to Al bers-Schonberg et al,, and the 22, 23-di hydr o

aver mectin conpotdiaydie Avemestin, sempquRdscarpdipciosedsiin fthabalyy o alpdf.&nPateniy

4,199, 569. Menibof)199F68 ﬁﬁnﬁ@d@al@i‘miﬁetoanﬁamws Pd?@{twaumsgﬁ, B&Sry298), Beuvry
et al., 5 U.S Pat ent _No, 3, European @%Ab cation O 007 812
T

65
A, publisheéd YiBatont N%é@é“ 65@ R‘“OW&PQHPH@Q’SE‘FPP’&%P% gablshegduned,p) i shed

April 9, 1975, 14gar ggeaﬂhtdﬁatsgmﬁcaﬁ@pt BwssmuﬁlsﬁéhZA%@ A5 aElﬁo;féﬁ‘x@@£t&1tNeW
Zeal and Pat ent No, i nter Nat ur al é oCcCcurri n% rr%/m ns are
Y Sés‘"ieﬁ

described in AéRPhcé‘P‘ma‘P 002 él@Azpaﬁdeﬁvc%Ne% ZsalandaBagent No. \2dy |

various refer eNﬁﬁﬁa\l/l\ﬁ'oB%ﬂgﬂmiﬁBﬂ@cﬁ(Eﬁ@ lgedcABKRYn AbRE &t aR U S, PaterBdaY,950,360Ed. , 10
Merck & Co., Inc i.tehouse Station,, New Jerse 199 ét Sem synt hetic

derivatives of as‘f’ﬂ%é“&eé@%‘é’ér‘gfm%ﬁ'fﬁﬂﬁhsm&p@’ mlexw Wh-i By a'éerE(d?and are

descri bed, 1hor MR8, IﬂanhUebSuseFSﬁtﬁ)ﬂtNe'iv $etsy @1@86) l$e§lsyﬁ’ﬁétwﬁen4atﬁ5ﬁof657
U S. Patent 4, 963, 582 U S. Patent 855 317, S. Pat ent 871,719, U. S

Pat ent 4, 874, 7/hgse qpsags opgempunds %WG%@WIUH@G aw\d@m degeribpg, %wamp}egn Pat ent

4,199, 569, U SU S:'alﬁa@éiﬁ 5507@5585@@ Mteﬁt 4%«396511 rés%ﬁteztll;,%si@z W5 phsdtent
4,978, 677, asses_of conpounds

i ncl ude i nsect 4&?%@&% q‘%g‘iﬂt% i‘W@l 319@%8%9356%‘574%& %hPateé‘F t1éRo%% H-&

juvenile hor m@@t@ntw3lb}§@9 'T.mbl pdténta)/lpg b@ﬁ'{ﬁs Fatefiins,089,596, 1SR PaeAROIM IS, hat
mimi ¢ juvenile hornones ._azadirachtin, diofenol an,

fenoxycar b 15 hyd 8&@@&99734éﬂ?;6{)$é’ﬁ@nt4r%?@ﬂgg?@rﬁé’ 6639t pr oxy! en,

t et rahydr oazadigié Bfatdes o?&%p%@nds include msect growth regulating éIGR) compounds which
4-chl oro-2-(2-chl oro-2- et hyl propyl ) -5-(6-1o0do- f(};}hl | met hoxy r|d|2|ne3
1

(2H)-one.  Chi Aithenmigismesile hrpenasior g dnbitayntesis ¢ r@%aﬁﬁkéompoun

chlor f1 uazur on migmr quo&ﬂlb NMRrmorids fiddhRIBNFobl leRdinpld, | MARHMERM, ddfdHoME] RYYO,
f 1 uf enoxuron, hexafl unur on, quenuron tebufen02|de ) qubenzuron

triflunuron, 1hydromens: f |ky19p{95@nzrgt§;h9pregw,( opyriproxyfen, tctrahydroazadnachtm and
1 uor o- 4- ( tygi f htbgromtiwﬂwrmeﬁ& ffn%ﬁyl -5 (@méo @@%ﬁ%&h&fﬁ@m&m -3(2H)-one.

-3-(2-fluoro- 4&57 2, t etrafl uoroet hoxy) phenyl urea, "and
1- (2, 6-di f | uor ﬁlﬁzﬁwl}asg (ipbibifaupr weleds, ¢ ifgr) (F3RBRIet hsorfluasaeny | QYFERRzingn ot her

class of conpPoufRSenAMahC hmALG kN MBydldkufol® fnoRSoROURRIMERNR; RfRfuron,
tebufenozide, . teflubenzuron, triflumuron, 1-(2,6-difluorobenzoyl)-3-(2-
fluoro-4-(trifluoromethylphenylurea,1-(2,6-difluorobenzoyl) -3-(2-fluoro-4-(1,1,2,2-
25 tetrafluoroethoxy)phenylurea, and 1-(2,6-difluorobenzoyl)-3-(2-fluoro-4-trifluoromethyl)

phenylurea,

Another class of compounds, which are known in the art as potent endo- and
ectoantiparasitic agents, are nodulisporic acid derivatives. These compounds are based
upon three structures, A, B or C, which have the following structures:

30 Nodulisporic acid (compound A)



ectoantiparasitic agents, are nodulisporic acid derivatives. These conpounds
are based upon three structures, A B or C,  which have the follow ng
structures: 30 Nodulisporic acid (conpound A) 5 WO 2004/ 030457

PCT/ US2003/ €80a6@30483 20 1B 16 4 13 11 0 0 22 26 1 34 I1gerisihrosdsonOH 30
I OH2 6 0 OH 4' 29, 30-di hydro-20, 30-oxa-nodul i sporic acid (conpound B)
|l ' o NH OH and 5

31- hydr oxy- 20, 30- oxgt 29, 30 311 32- tetra dr ggnodul i sporic acid (conpound C) \
Il 1 O0HO ON ' ot bhe fernentation
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These compounds were obtained from the fermentation culture of Nodulisporium sp.
MF-5954 (ATCC 74245) and the isolation and purification of the three nodulisporic acids
are disclosed in US Patent 5,399,582. Derivatives of these compounds are described in

10 WO 96/29073 and US Patent Nos. 5,945,317, 5,962,499; 5,834,260; 6,399,796;
6,221,894; 6,136,838; 5,595,991; and 5,614,546.

Nodulisporic acid derivatives possess potent activity against parasites, particularly
helminths, ectoparasites, insects, and acarides, infecting man, animals and plants. These
compounds have utility in human and animal health, agriculture and pest contro! in

15  household and commercial areas.

The disease or group of diseases described generally as helminthiasis is due to
infection of an animal host with parasitic worms known as helminths. Helminthiasis is a
prevalent and serious economic problem in domesticated animals such as swine, sheep,
horses, catfle, goats, dogs, cats, fish, buffalo, camels, llamas, reindeer, laboratory

20  animals, furbearing animals, zoo animals and exotic species and poultry. Among the
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gastro-intestinal tract of man are Ancylostoma, Necator, Ascaris, Strongyloides,
25  Trichinella, Capillaria, Trichuris, and Enterobius. Other medically important genera of
parasites which are found in the blood or other tissues and organs outside the
gastrointestinal tract are the filiarial worms such as Wuchereria, Brugia, Onchocerca and
Loa, Dracunuculus and extra intestinal stages of the intestinal worms Strongyloides and
Trichinella. The compounds are also of value against arthropods parasitizing man, biting

30  insects and other dipterous pests causing annoyance to man,
Nodulisporic acid derivatives are also active against household pests such as the
cockroach, Blatella sp., clothes moth, Tincola sp., carpet beetle, Attagenus sp., the

housefly Musca domestica as well as fleas, house dust mites, termites and ants.
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work for a particular animal or disease state. For this reason, the results of various
combinations is not always successful and there is a need in the art for more effective
25  formulations which may be easily administered to the animal.
Various methods of formulating antiparasitical formulations are known in the art.
These include oral formulations, baits, dietary supplements, powders, shampoos, etc.
Formulations for localized topical applications of antiparasitical formulations are also
known in the art. For example, pour-on solutions comprising 1-N-phenylpyrazoles, such
30 as fipronil, are known in the art and are described in copending application 08/933,016,
herein incorporated by reference. Other methods for formulating antiparasitic agents
include spot-on formulations.
Spot-on formulations are well known techniques for topically delivering an

antiparasitic agent to a limited area of the host. For example, U.S. Patent 5,045,536
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long period of time, thereby reducing the number of applications of the formulation to the
animal.
In particular this invention provides for spot-on formulations for the treatment or
25  prophylaxis of parasite infestations in mammals or birds, which comprise:
(1)  acomposition comprising an effective amount of at least one nodulisporic
acid derivative;
(2)  apharmaceutically or veterinary liquid carrier vehicle; and
(3)  optionally, a crystallization inhibitor.
30  The invention also provides for an easy method of freating parasitic infestations or for the
prophylaxis of parasite infestations in mammals or birds which comprises topically
applying to said mammal or bird an effective amount of a formulation according to the

present invention.
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20 preventing or treating parasites on an animal, e.g., dog, cat, by applying the formulation,
e.g., monthly, and methods for preparing the formulations, e.g., by administering the
ingredients, are also novel and basic features of the invention. That the invention
performs as herein described is surprising, unexpected and nonobvious.

These and other embodiments are disclosed or are obvious from and encompassed

25 by, the following Detailed Description.

DETAILED DESCRIPTION
This invention provides for a spot-on formulation for the treatment and
prophylaxis of parasite infestation in mammals or birds which comprises
30 (1)  an effective amount of at least one nodulisporic acid derivative
(2)  apharmaceutically or veterinary acceptable liquid carrier vehicle; and
(3)  optionally, a crystallization inhibitor
More especially preferred are spot-on formulations comprising:

(1)  aneffective amount of at least one nodulisporic acid derivative;

10
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described in th LhQr | i.cation describ ve . which are expressly

i ncor por at ed bf/l%r% éllg Sﬁﬁ‘égvﬁs%e%“%ﬁ“ﬁy&%%?“ . Zh 9%%"%”%% on formul ations 20
conpri si ng nordul i SPds ingergion thehides allaibdulisporivfacitl derivatveskhew irltBe &g ibohlitig14 13
11 22 24 P/ i :éll %‘tbfoislc?erers,r Q{Lchzasz those d:c(é%ﬁgedg inlﬁie prior publication described above, which

are expressly incorporated by reference. Especially preferred are spot-on formulations

20  comprising nordulisporic acid derivatives of the formula:

wherein
R, is (1)  hydrogen,
25 (2)  optionally substituted alky),
(3)  optionally substituted alkenyl,
(4)  optionally substituted alkynyl,

11



Ry RLRS R4 4 wherein Rl is (1) hydrogen, 25 (2) optionally substituted
al kyl, (3) optionally substituted al kenyl, (4) optionally substituted

al kynyl, 11 WD 2004/ 030457 PCT/ US2003/ 030500 (5) optio It uted
cycl oal kyl WAB9¥GPt7 onal 1y substituted cycl oal kenyl, mg‘?’tbﬁ’gﬂ%ﬁ%"l&i tuents
on the al kyl, alkenyl, alkynyl, cycloal kyl and cycl oal kenyl are 1 to 3
groups i ndependent |y se(5¢ct eptiénayrsubstiteted cxgloalidyl, (ii) al kyl;, where Xis 0 or
S(OmM  (iii) cycloal kyle (i) g@,@u al@gen, 10 (vi) cyano, (vii)
carboxy, (viii) NY Y2, tﬁ er eo\bz\l('&gg tg?éewqﬂ%gfl‘ pendently H or al kyl, (ix)
al kanoyl am no, and 15 (W¥herathgpebstiupnss quibe elkyl, alkensll, alkoyl, i s optional ly

substituted with 1 to I I ryl or
aryl al kyl , wherein sai dgygrg{/ P“Z‘dé’gu ona:i l%{-&tlstég?ﬁu?ﬁ%:g e\i/l\n&étaﬂy gglectg.eé)ﬁ:?ﬁlgroups

i ndependent¥y sel ected from@®r, @8y, perfluoroalkyl 20 (9) a 5- or 6-menber
het erocycl e containing fromgdsto jyndependent|y selected from
oxygen, sulfur and nitrogen(h)atoﬁ@lbgﬁﬁﬁg#gpg@gtitut ed by I to 3 groups

i ndependent |y sel ected from()dr exjealkygko, al kyl and hal ogen, and which may
be saturated or partly unsatgyat glyoxy,

(v)  halogen,
10 (vi} cyano,
(vii) carboxy,
(vil) NY'Y? whete Y' and Y* are
independently H or alkyl,
(ix)  alkanoylamino, and
15 (x)  aroylamino wherein said aroyl is optionally substituted
with 1 to 3 groups independently selected from R’
(7)  aryl or arylalkyl, wherein said aryl is optionally substituted with 1
to 3 groups independently selected from R”,
(8)  perfluoroalkyl
20 (9)  a5-or 6-member heterocycle containing from 1 to 4
heteroatoms independently selected from oxygen, sulfur  and
nitrogen atoms optionally substituted by 1 to 3 groups
independently selected from hydroxy, oxo, alkyl and halogen, and
which may be saturated or partly unsaturated,
25 Ry, R, and Ry are independently OR®, OCO,R®, OC(O)NR°RY; or
R; and R; represent =0, =NOR® or =N-NR°RY,
Rs and Rg are H; or
R; and Ry together represent -O-;
Ryis (1) CHO,or

(2)the fragment

30

12



25 R2, R3, and R4 are

represent =0, =NORW or
represent 04
D oba1 090457 RATSE S o)

(1) H or 5 (2) ORe;
C(O NR Rd, 10Rs3 NHC(
(9) CH20C(O) NR Rd,
single or a doubl e bon

al kyl ,
al kynyl Ry is
5
RIO is
10
15
R'is
20
25
30

20 (3) optional®By sdFSRituted al kenyl,

i ndependently ORI, 0CO2R6, OC(ONR R, or
=N-NR'RR R5 and R6 are H, or
(1) CHO, or Rs (2)the fragnent
030500 Rg is (1) H (2) ORe,
Riois (1) CN, (2) C(O ORn,
CD)‘DRb,H (6) NHC(O) NRCRd,
a(&)lo C%}NR NRRd, or (11) C(O NR SO2R6;
Rers’ (1) hydrogen

R1 and R2

R5 and R6 toget her

Rlo 30 12 WO

Rsp(iligszmoggfoo RO i s
(3) AONORR,
(7) CH2OR, (8) CH20002Rb,

(4)

repr esents a

(2) optionally substituted
(4) optionally substituted

(1) H,or

(2) ORj

(1) CN,

(2) C(O)OR’,

(3)  C(ON(ORK',

(4) C(O)NR°RY,

(5) NHC(O)OR®,

(6)  NHC(O)NRCR',

(7) CH;0RY,

(8) CH;0CO.R®,

(9) CHOC(O)NRR,

(10) C(ONR°NR°RY, or

(11) C(O)NR°SO,R%

represents a single or a double bond,;

(1)  hydrogen,

(2)  optionally substituted alkyl,

3 optionally substituted alkenyl,

(4 optionally substituted alkynyl,

(5)  optionally substituted alkanoyl,

(6)  optionally substituted alkenoyl,

(7)  optionally substituted alkynoyl,

(8)  optionally substituted aroyl,

(9)  optionally substituted aryl,

(10)  optionally substituted cycloalkanoyl,
(11)  optionally substituted cycloalkenoyl,
(12) optionally substituted alkylsulfonyl
(13)  optionally substituted cycloaikyl
(14)  optionally substituted cycloalkenyl
where the substituents on the alkyl, alkenyl, alkynyl, alkanoyl, alkenoyl,
alkynoyl, aroyl, aryl, cycloalkanoyl, cycloalkenoyl,

alkylsulfonyl,

cycloalkyl and cycloalkenyl are from 1 to 10 groups independently

13



(5) optionally substituted al kanoyl, (6) optionally substituted al kenoyl,
(7) optionally substituted al kynoyl, 25 (8) optionally substituted aroyl,
(9) optionalogygoessddsisht uted aryl, (10) optionally substi tpf:@,gsﬁgﬂﬁg}bkanoyl
(11) optionally substituted cycloal kenoyl, (12) optionally substituted

al kyl sul fonyl 30 (13) option ubstityted cycl oal k 14 ally
substituted cycl oal kenyl Se\]/ﬁﬁ@aeé“%;ﬁzy‘gﬁ’ﬁfsta ﬁ’ér&ygloﬂhyqt ﬁélagfo&%l hﬁﬁ &}EF
al kynyl , al kanoyl, al keng@NRcRdaahkMﬂ@geh aroyl, aryl, cycl oal kanoyl,

cycl oal kenoyl , al kyI sul f I kyl and cycl oaI kenyl are from 1to 10
groups i ndependently P% meﬁ‘% ]8116157 PCT/ US2003/ 030500 sel ected from

hydroxy, al koxy, cycloal ), sdihsoxpronty CRERRated GRYRRY and3hakagen.

T olpe. 5 i rlpendent |y BEFEESY FPBHFAMRR Skpe BB kREo HiloeEh SHAI ogen
and cyano, (17) a 5- orc n.ﬁ;enber het er ocycl e containing 1 to 4 heteroatons
sel ected from oxygen, r adnl 0 t|o ally substitu l1to 4
groups i ndependently sel bg?ecf‘ gr(S’Fn ?&fe‘r hﬁeFPé?ﬁ § 00%%%811@ tBa‘{ E‘?ft f°Xta*Hf no, 10
C(ONR Rd, cyano, CQOZRb mteh&fo@g@@ge@mdﬁxm&m@n opforfaly kubaite®dd By 1 tpart!ly
SIS S oS e e
substituted al ky g ; y
substi tutedial kynyl, ( Gt(@pm%ﬁaydny, SOR3taindi Whl6gEnE ¥l @Bick Way be EtnaRBioenal |y

substituted cycl oal kenyl ijaralrfunsngate%ptl onal Iy substituted

R%is () H,

(2)  optionally substituted aryl,
(3)  optionally substituted alkyl,

15 (4)  optionally substituted alkenyl,
(5)  optionally substituted alkynyl,
(6)  optionally substituted cycloalkyl,
(7)  optionally substituted cycloalkenyl, or
(8)  optionally substituted

20 heterocycle containing from 1 to 4 heteroatoms independently selected
from oxygen, sulfur and nitrogen; whete the substituents on the aryl, alkyl,
alkenyl, cycloalkyl, cycloalkenyl, heterocycle, or alkynyl are from 1 to 10

groups
independently selected from
25 @) hydroxy,
(i)  alkyl,
(iiiy oxo,

iv) SO.NRERM,
) arylalkoxy,

30 (vi)  hydroxyalkyl,
(vi)) alkoxy,
(viii) hydroxyalkoxy,
{ix) aminoalkoxy,

(x)  cyano,

14



20 heterocycle containing froml to 4 heteroatons independently sel ected
from oxygen, sulfur and nitrogen; where the substituents on the aryl, alkyl,

al kenyl, cy@lgoabkdsbss7cycl oal kenyl, heterocycle, or al kyn)‘bT/‘%Eﬁmilﬁs‘ﬂgﬁol to 10
groups i ndependently sel ected from 25 (i) hydroxy, (i) (rii) oxo,

(iv) SCGzNRORb, (v) arylalkoxy, 30 (vi) hydroxyalkyl, (vii) aI koxy, (viil)
hydr oxyal koxy, (i x) am noal K&ky, meespfo,cyano, 14 WO 2004/ 030457

PCT/ US2003/ 030500 (xi) nerc%,g;)o,alf(ﬁ_lg@ al kyl -S(Om (xiii) cycloal kyl
optionally substituted with to 4 group 5%s i ndependently selected fromRe, 5
(xiv) cycloal kenyl, (xv) hal é§&h, cyc? lkvl)opawahmhs@wd (xvii) C(O NRsRh,
(xviii) CO2R, 10 (xix) forrm}mhltsx@oupmﬁ@%@ndeamawédmmwenber

het er ocycl e, whi ch may be saturated o arti al unsat ur at ed, contai ni ng
froml to 4% eteroatons |ndé’ﬁ¥)1d%§ﬁiqal}<°nygel ect ed from oxygen, sul fur and
nitrogen, and optionally subq{n;tug,g e th 15 1 to 5 groups independently
selected fromRe, (xxii) opti onal I substl tuted aryl, wherein the aryl
substituents are 1, 2-nethyl éﬁéhl@i X% to 5 groups i ndependently sel ected

from (xvii) C(O)NR“R",
(xviil) CO.R!,
10 (xix) formyl,

(xx) -NRER®,

(xxi) 5 to 9-member heterocycle, which may be saturated or
partiaily unsaturated, ¢ ontaining from 1 to 4 heteroatoms independently
selected from oxygen, sulfur and nitrogen, and optionally substituted with

15 1 to 5 groups independently selected from R°®,

(xxii) optionally substituted aryl, wherein the aryl substituents are
1,2-methylenedioxy or 1 to 5 groups independently selected from R°,

(xxiii) optionally substituted arylalkoxy,
wherein the aryl substituents are 1,2-methylenedioxy or 1 to 5 groups

20 independently selected from R®, and
(xxiv) perfluoroalkyl;
R® and R* are independently selected from R®; or
R® and R? together with the N to which they are attached form a 3- to 10-member ring
containing 0 to 2 additional heteroatoms selected from O, S(O)y, and N,

25 optionally substituted with 1 to 3 groups independently selected from RS,
hydroxy, thioxo and oxo;
R°is (1)  halogen,

(2) alkyl,
(3)  perfluoroalkyl,

30 #  -S(O)R,
) cyano,
(6)  nitro,

) Rig(CHp)v-,
(8)  R'COCHy)v-,

15



(xxiii) optionally substituted aryl al koxy, wherein the aryl substituents are
1, 2-nmethyl enedioxy or 1 to 5 groups 20 independently selected fromRe, and
(xxiv) perflwonaalbkyk; R and Rd are independently sel ect r R and
Rd together with the Nto which they are attached formae‘g: /ﬁé&ﬂﬁfgﬁbeso@

ring containing O to 2 additional heteroatonms selected fromO0, S(Om and
N, 25 optional Iy substi®hte®RPHEENo 3 groups i ndependently sel ected from
R9, hydroxy, thioxo andagfo,opﬁodaﬁyé@e);mb@aagpwhereﬁla)mbahﬂsydtsaré%))m1tosof
perfluoroal kyl, 30 (4) ano, (6) nitro (7) Ro(CH2)v-,

(8) R C02(CH2)v-, 15 V\o%wmﬁﬂ'halﬁmcw ¥3/ 030500 (9) R OCO(CH2) v-,

(10) optionally substitugief agyNrewtese the substituents are from1l to 3 of
hal ogen, al k% al koxy, or hydroxy, (11) SOG2NRgRh, or 5 (12) amino; Rris
(1) alkyl, (2) X-Ci-c4 af®) 2mifsre X is 0 or S(Om (3) al kenyl, (4)

al kynyl, 10 (Sgfiperfl uogg)al lg,y;{y (6) NY Y2 where Y' and Y2 are

i ndependent ly H or alkyl dr oxy, and (9) al kanoyl am no,
15 Rg and Rh are mdepen@ént %4311“5’1 Whe“" 1sOor§0m,

3) alkenyl,

@ aliynyl,

10 (5)  perfluoroalkyl,
(6) NY'Y? where Y and Y? are independently H or alkyl,
(7)  hydroxy,

(8)  halogen, and
(9)  alkanoylamino,
15 R%and R" are independently
(1)  hydrogen,
(2) alkyl optionally substituted with hydroxy, amino, or CO,R!
(3}  aryl optionally substituted with halogen, 1,2-methylenedioxy,
alkoxy, alkyl or perfluoroalkyl,
20 (4)  arylalkyl, wherein the aryl is optionally substituted with
perfluorolkyl or 1,2-methylenedioxy;
)] alkoxycarbonyl,
(6) alkanoyl,
(7) alkanoylalkyl,
25 9 aryl alkoxycarbonyl,
(10) aminocarbonyl,
(11) monoalkylaminocarbonyl
(12) dialkylaminocarbonyl; or
R® and R® together with the N to which they are attached form a 3- to 7-member ring
30 containing 0 to 2 additional heteroatoms selected from O, S(O),, and N,
optionally substituted with 1 to 3 groups independently selected from R° and oxo;
R'is (1)  hydrogen,
(2) perfluoroalkyl,
@) alkyl,

16



(1) hydrogen, (2) alkyl optionally substituted with hydroxy, am no, or CO2R
(3) aryl optionally substituted with hal ogen, I, 2-nethyl enedi oxy, al koxy,
al kyl or py(f)%b%gﬂg.}(yl , 20 (4) arylal kyl, wherein the aigudzezepssoonal |y
substituted wth perfluorol kyl or 1,2-nethyl enedi oxy; (5) al koxycarbonyl,
(6) al kanoyl, (7) al kanoyl al kyl, 25 (9), aryl al koxycarbonyl, (10)

am nocar bonyl , (11) m)noﬁ%kyl amme@arssbﬁwwedwmam%f%w@m #8car bonyl; or Rs
and Rh together with thesi khsibib@h alB¥mar & at f3gRefdERhdeng@y 3- t0 7- nenber
ring 30 containing O to 2 addjtional heteroatons selected fromO, S(O,,
and N, optionally subst fHssteddrom hatpeen alkyizalkoxy, ¢ ByAg&Bendent | y sel ect ed
fromR and oxomis R is (dgoiugy ogen, (2) perfluoroal kyl, (3) alkyl, 16 WO
2004/ 030457 PCT/ US2003/ 030500 (4) optionally substituted aryl or arylal kyl,
where the aryl %libstitueff®®& e from1 to 3 groups independently sel ected

from hal ogen, aj jabmacahtic@nyaccasbldwadii@iesf mis O to 2, and 5 v is Oto 3;
or a pharmaceutically acceptahle salt thereof. In a preferred enbodjnent,

the present invention pr5vt Belemed sbefigentdhe pregsnhinveption RERyidss pompounds of 1)
hydr ogen, 10 (2porRiail@etelry Ssubstituted al kyl, (3) optionally substituted

al kenyl , 4) optjonall ubsti tuted al kynyl, 5) optionally substituted
cycl O%/” kyl,( ) Rl is y(l% hydrogen, yny (5) op y

10 )] optionally substituted alkyl,
(3)  optionally substituted alkenyl,
(4)  optionally substituted alkynyl,
(5)  optionally substituted cycloalkyl,

(6)  optionally substituted cycloalkenyl where the substituents on the
15 alkyl, alkenyl, alkynyl, cycloalkyl and cycloalkenyl are 1 to 3 groups
independently selected from
@  alkyl,
(i) X-Ci-Cs alkyl, where X is O or S(O)m,
(i)  cycloalkyl,
20 (iv}  hydroxy,
(v)  halogen,
(vi)  cyano,
(vii) carboxy, and
(vii)) NY'Y?, where Y' and Y? are independently H or alkyl,
25 (7)  aryl or arylalkyl wherein said aryl is optionally substituted with 1
to 3 groups independently selected from RY,
(8)  perfluoroalkyl,
9 a 5- or 6-member heterocycle containing from 1 to 4 heteroatoms
independently selected from oxygen, sulfur and nitrogen atoms optionally
30 substituted by 1 to 3 groups independently selected from hydroxy, oxo,
alkyl and halogen, and which may be saturated or partly unsaturated,
Rgis (1} H§,
(2) OH,or
(3) NHy

17



(6) optionally substituted cycl oal kenyl where the substituents on the

al kyl, al kenyl,
i ndependently selected from (i) alkyl, (ii) X-Cl-C6 al kyl, where Xis 0O or

al kynyl ,

cycl oal kyl and cycl oal kenyl are 1 to 3 groups

S(Om (iiwoewebmaikyl, 20 (iv) hydroxy, (v) halogen, p Wsﬁoo%%?dgfb
carboxy, and (viii) NY' Y2, where Y' and Y2 are independently H or alkyl

(7) aryl or arylal kyl
3 groups indep
6- menber heterocycle co
sel ected from qQxygen
by 1 to 3 grou

hal ogen, and whi ch may bg) satgontier®®re, partly unsaturat ed,
OH, or (3) NHZ;

Riois (1)
NHC( O) NRRd,
C( O) NRNRRd,

wherein said aryl

dently &) ect®¥ fromR (8) perfluoroal kyl, (9) a 5- or

sul. fur

pinioy from1l to 4 heteroatons independently

i Bndeperidint IO ect ed from hydroxy, oxo, alkyl and

17 WD
& O ORy,

5 (3) CCONR R, (4) NHC(O) ORb,

(6) CH2OR ,(4) ( 7)NIOSEXRRb, 10 (8) CH2OC(O NR Rd,  (9)

or

10

15

20

25

30

R*is

(5) NHC(O)NR'R',

(6) CH;ORY,

() CHOCOR",

(8) CHOC(O)NRR’,

(9)  C(O)NRNRR, or

(10) C(O)NR°SO.R%

(1)  hydrogen,.

(2)  optionally alkyl,

(3)  optionally substituted alkenyl,

(4)  optionally substituted alkynyl,

3 optionally substituted alkanoyl,

(6) optionally substituted alkenoyl,

(7)  optionally substituted alkynoyl,

(8)  optionally substituted aroyl,

(9)  optionally substituted aryl,

(10)  optionally substituted cycloalkanoyl,

(11) optionally substituted cycloalkenoyl,

(12) optionally substituted alkylsulfonyl

(13)  optionally substituted cycloalkyl

(14) optionally substituted cycloalkenyl where the substituents on the
alkyl, alkenyl, alkynyl, alkanoyl, alkenoyl, alkynoyl, aroyl, aryl,
cycloalkanoyl, cycloalkenoyl, alkylsulfonyl, cycloalkyl and ¢ ycloalkenyl
are from 1 to 10 groups independently selected from hydroxy, alkoxy,
cycloalkyl, aryl alkoxy, NRER", CO,R®, CONRR? and halogen,

(15) perfluoroalkyl,

(16) arylsulfony! optionally substituted with 1 to 3 groups
independently selected from alkyl, perflucroalkyl, halogen and cyano,

18

is optionally substituted with I

nd nitrogen atons optionally 30 substituted

Rs'is (1) H (2)
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(10) C(ONR SO2Rb; R is (1) hydrogen, (2) optionally alkyl, 15 (3)
optionally substituted al kenyl, (4) optionally substituted al kynyl, (5)
optional |y swombiisesszd al kanoyl, (6) optionally substityp |, (7)
optionally substituted al kynoyl, 20 (8) optionally subst ?Lt 3&5’3‘1"5@%3
optionally substituted a _él , (10) optionally substituted cycl oal kanoyl

(11) optionally substitudl®d eyl Fafrshs heterpeysle Wﬁnﬁﬁ&lllij/’ uW?W%d

al kyl sul fonyl 25 (13) opblefbdrbnd oﬁs&gbﬁsfsmhmaﬁ'&m&ugehoa&ﬁ%haﬂy%s&aﬁéd Qnﬁtol y

substituted cycl oal kenyl where the substituents on th , al enX
al kynyl , al kanoyl, aIkeﬁU?WmséwﬂVﬂ@?Fy ard?kmw%ﬁWPlﬂkﬂyﬁ?ﬁﬁ Pﬂﬂﬁ??ﬂky

cycl oal kenoyl , a ikl sul fa@iiyd,  CEYNRR! ﬂ@ll ls |noa(I®2IQb y6d BalbkeNnd wikigh fifapndel to 10
groups |ndependently selected fro al koxy, 0 cycl oal kyl, aryl

al koxy, NRWRh, CO2Rb, CORiRSd °4R W&@@Fﬁ » (15) perfluoroal kyl, {(16)

aryl sul f onyl om@h@nally(gpbstytuted with 1 to 3 groups |ndependently

sel ected from al kyl, perfl uor oal EIY hal o ri and cyano, 18 WD 20041030457
PCT/ US2003/ 030500 (17) (@ 5. opfjon %&erocycl e containing 1 to 4

heteroatons sel ected fr@m osymauy@ugtiuuédaﬂm nitrogen optionally
substituted by 1 to 4 groups ind p dent]y selected from al kyl, al kenyl,
per fl uoroal kyl, am no, O RpSE "é@? and hal ogen, and whi ch may
be 5 saturmt ed or, partl(y) unagﬁdﬂ,a@@dstmmdn@nﬁ;) H (2) optionally

substituted aryl, (3) optionally substit | kyl, (4) optionally
substituted al kenyl, )5) 8}3‘?9”6‘1‘1’&’!g ﬂffgfml led al kynyl ,

optionally substituted cycloalkenyl, or
(8) optionally substituted 5- to 10-member
heterocycle containing from | to 4 heteroatoms independently selected
15 from oxygen, sulfur and nitrogen; where the substituents on the aryl, alkyl,
alkenyl, cycloalkyl, cycloalkenyl, heterocycle, or alkynyl are from 1 to 10
groups
independently selected from
(i)  hydroxy,
20 @)  CrC;alkyl,
(i)  oxo,
(iv) SO;NRER",
(v)  aryl alkoxy,
(vi) hydroxy alkyl,
25 (vii) alkoxy,
(viii) hydroxyalkoxy,
(ix) aminoalkoxy,
(x)  cyano,
(xi) perflucroalkyl,
30 (xi)  alkyl-S(O)p,
(xiii) cycloalkyl optionally substituted
with 1 to 4 groups independently selected from R®,
(xiv) cycloalkenyl,
(xv) Thalogen,
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(6) optionally substituted cycloal kyl, (7) optionally substituted
cycl oal kenyl, or (8) optionally substituted 5- to 10-nmenber heterocycle

cont ai ni ng Wwods4losbaa74 het eroat ons i ndependently sel ecte xygen,
sul fur and nitrogen; where the substituents on the aryl ,%T/ééﬁorﬁ[&ﬂ%o enyl ,

cycl oal kyl, cycl oal kenyl, heterocycle, or alkynyl are froml to 10 groups
i ndependent ly selected from (xp)) a ﬁ‘y@fl&w, 20 (ii) C1-C3 alkyl, (iii) oxo,
(iv) SO02NRsRb, (v) aryl al k i) C() eghydroxy al kyl, 25 (vii) alkoxy,
(viii) hydroxyal koxy, (iXx) am noal xy, (x) cyano, (xi) perfluoroal kyl,
30 (xii) alkyl-S(Om (xm)(ww% yl optionally substituted with 1 to 4

groups i ndependently sel ect eg%r%ﬁﬁﬂ s&mty&d&?;ﬁﬁ@@ kenyl (xv) hal ogen, 19
WO 2004/ 030457 PCT/ US2003/ 0305 xw’i al kano xvii) C(O NPMR ,

(xviii) CoeR, (xix) optionalhsreis fhsagy aibé%ru%ntws| %Wthmnm@wwrnl {hé aryl

substituents are 1, 2-net hyl eggﬁgs%p&ae,@yrsge@dfgfnpgps i ndependent |y sel ect ed
fromRe, (xx) -NRgRb (xxi) 5(t§) Gﬁlr{eRrIb het erocycl e, which may be saturated
or I J

(xxi) 5 to 6-member heterocycle, which may be saturated or

partially unsaturated, containing from 1 to 4 heteroatoms
10 independently selected from oxygen, sulfur and nitrogen, and

optionally substituted with 1 to 5 groups independently selected

from R, and

(xxii) optionally substituted aryl, wherein the aryl substituents are

1,2-methylenedioxy or 1 to 5 groups independently selected from

15 R%
R®is (1)  halogen,
2 alkyl,
(3)  perfluoroalkyl,
@  -SOR),
20 (5) cyano,

(6)  amino,
(7 R'O(CH2)-,
(8) RCOACH,
(9)  ROCO(CH),

25 (10)  optionally substituted aryl where the substituents
are from 1 to 3 of halogen, alkyl, alkoxy, or hydroxy, or
(11)  SO,NRERM,

Riis (1)  methyl,
(2) X-C1-C2 alkyl, where X is O or S(O),
30 {3)  halogen,

(4)  acetylamino,

(5) trifluoromethyl,

(6) NY'Y? where Y' and Y? are independently K or
methyl, and

20



partially unsaturated, containing from1 to 4 heteroatons 10 independently
sel ected from oxygen, sulfur and nitrogen, and optionally substituted with 1
to 5 groups independently selected fromRe, and (xxii) optionally

substi t ut edwarypbqgoswzerein the aryl substituents are 1, 2paBiiShessd,oxy or |
to 5 groups independently selected from 15 Re; Reis (1) hal ogen,

al kyl, (3) perfluoroalkyl, E4) -S(Q R, 20 (5) cyano, (6) am no, (7)
RQCH2)~, (8) R CO2(CH2), 7,) (HYOROCO(CH2) v-, 25 (10) optionally
substituted arREamd®Tge indepeaddagyi t uents are from1 to 3 of hal ogen, alkyl,
al koxy, or hydroxy, or (11) 1%0\"?@, , Rris (1) methyl, (2) X-d-C2 al kyl,
where Xis 0 or S(Om 30 (3fVhal'BRE™(4) acetylanino, (5) _
trifluoromethyl, (6) NY' Y2, @)er ealR§loptivdlallyZubsticutédneliepigdelan| dnyind;opCO,RYEL hyl |

?zgeggn\é\le)ntzlggdfé %%Oﬁ%r Egtla-/n,us )03{313? Ofgg‘b%né@a%gsr@ﬁ%&t %ag}aﬁgﬁr ﬁ%fr oXy,
amno, or CO2R 5 (3) aryl apthykaalidxy, Akdaglalltylibe@drfdotdalilyfyl ogen, 1, 2-
met hyl enedioxy, alkoxy, alkyl,or pErLLUQLQ8 ety is optionally
substituted with perfluorolkyl or 1,2-methylenedioxy;
(5)  alkoxycarbonyl,
10 (6)  alkanoyl,
(7)  alkanoyl alkyl,
(9)  arylalkoxycarbonyl,
(10) aminocarbonyl,
(11) monoalkylaminocarbomnyl
15 (12) dialkylaminocarbonyl; or .
RE and R" together with the N to which they are attached form a 5- to 6-member ring
containing 0 to 2 additional heteroatoms selected from O, S{O)q,,
and N, optionally substituted with 1 to 3 groups independently

selected from R® and oxo;

20 R'is (1)  hydrogen,
(2)  perfluoroalkyl,
3) alkyl,

(4)  optionally substituted arylalkyl, where the aryl substituents
are from 1 to 3 groups independently selected from halogen, alkyl,
25 alkoxy, and hydroxy; all other variables are as defined under
Formula L.
In another preferred embodiment, the present invention provides compounds of
Formula I wherein
R'is (1)  hydrogen,
30 (2)  optionally substituted alkyl,
(3)  optionally substituted alkenyl,
(4)  optionally substituted alkynyl,
where the substituents on the alkyl, alkenyl, and alkynyl are 1 to 3
groups independently selected from
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(4) arylalkyl, wherein the aryl is optionally substituted with
perfluorol kyl or 1,2-nmethyl enedi oxy; (5) al koxycarbonyl, 10 (6) al kanoyl,
(7) al kanoyl al kyl, (9) aryl al koxycarbonyl, (10) am nocarbonyl, (11)

nmonoal kyl amiwoemabmayl 15 (12) di al kyl anmi nocarbonyl ; or gegranghsBusbpoet her
with the Nto which they are attached forma 5- to 6-nmenber ring containing
O to 2 additional heteroatons sel ected %ﬁﬁn10, S(Om and N, optionally
substituted with 1 to 3 groups indeépend&ftiy selected fromR and oxo; 20 R
is (1) hydrogen, (2) perfluoroal ky) X3dettod, kdhkre X #)0 SFORNak! ¥ substituted
aryl al kyl , where the aryl substit%ﬁ ts, are from1l to 3 groups independently
sel ected from hal ogen, alkyl, 25 ko¥P8%nd hydroxy; all other variabl es

are as defined under Formul a5} . byl an@yiaRy] Wieedi bdi@ drye by bubstitied

pr esent |nvegt|on provi des cqgﬁgfnq§¥of _Fornylﬁ | wherein Ris (1)
hydrogen, 30°(2) optionally s for arastps ipdgpendently sglectidifioghRt | y substi t ut ed
al kenyl, (4) optionally subsf)t utethosdnteytiyy| ., where the substituents on the

al kyl, al kenyl,_and al kynyl.-are 1 o 3 groups independently selected from
21 WD 2004/ 03048% pCT/ US2003/ 3505 (i) methyl, (ii) X-nmethyl, where Xis 0

or S(O. and (iii) halogen, @p) @yror arylalkyl wherein said aryl is
optionally substituted

(3) NH;
10 Ryis (1Y Hor
2) On;
Ry is (1) C(O)OR®,

(2)  C(ON(ORR,
3) C(ONRRY,

15 (4) NHC(O)OR',
(5) NHC(O)NRRY,
(6) CHOR?,

(7)  CH;OCOR",
(8)  CH,OC(O)NRRY,
20 (9) C(O)NR°NR'R, or
(10) C(O)NR'SO.R";
R*is (1)  hydrogen,
(2)  optionally substituted alkyl,
(3)  optionally substituted alkenyl,
25 (4)  optionally substituted alkynyl,
(5)  optionally substituted alkanoyl,
(6) optionally substituted aroyl,
(7)  optionally substituted cycloalkanoyl,
(8) optionally substituted cycloalkenoyl,
30 (9)  optionally substituted alkylsulfonyl
where the substituents on the a]icyl, alkenyl, alkynyl, alkanoyl, aroyl,
cycloalkanoyl, cycloalkenoyl, and alkylsulfonyl, are from 1 to 5 groups
independently selected from hydroxy, alkoxy, aryl alkoxy, NRER®, CO,R”,
CONR‘R? and halogen,
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5 wth 1 to 3 groups independently selected fromRr. (6) trifluoronethyl Rs
is (1) H (2) OH or (3) NH2 10 R9is (1) H or (2) OH Rois (1)

O OR R, (3) QCONRR, 15 (4) NH
ﬁl:(HC%O)NR R nggw%ﬁ?) ((7))05(20)002% (8) &ém(%N'Eiajsmgz"gh%“S‘)m

C(O)NR' NR' Rd, or (10) C(O NRSQ2Rb; Rais (1) hydrogen, (2) optionally
substituted al kyl, (3) (&pti mfhlptoyleﬂ‘lmbst ituted al kenyl, 25 (4) optionally

substituted al kynyl, (5);ppt wgfighy bl ithHt &Rl Oh, 1 (8 Bk |y

substituted aroyl, (7) opt’i onal tut'ed cycl oal kanoyl , onal |y

substituted cycl oal kenoyndepe@mt(ygyle@tﬁﬁﬁrmmerhyl m@tomeuwbﬁldmam%ul f onyl

where the substituents qmythg 4l &YB-meﬂJbK:eHéférocﬂiekMangﬂ'lkﬁﬁqyllwtcr@a”t&ﬂs 1
cycl oal kanoyl cycl oal kenoyl and al kyl sul fonyl, are froml to 5 groups

i ndependent By sel ect ed fselepiechirerr oxygenamuifenand nivogen entienally, subgtitied bYdO’fEHG
CONR'Rd and hal ogen, 22 M@, gﬂ%éﬁé%ﬂelg’ﬁ W%ﬂy@%@ﬁ&@oxm tﬂﬁ%}C({))NR"Rd

trifluoronethyl, (11) aré/l sgl onyl optionally substituted wt gr oups

and halogen, and which may be saturated ot partly unsaturated;
Ry is (1) H,

10 (2)  optionally substituted aryl,
(3)  optionally substituted alkyl,
(4)  optionally substituted alkenyl,
(5)  optionally substituted alkynyl,
(6)  optionally substituted cycloalkyl,

15 (7)  optionally substituted cycloalkenyl, or
(8)  optionally substituted 5- to 6~-member
heterocycle containing from 1 to 4 heteroatoms independently selected
from oxygen, sulfur and nitrogen; where the substituents on the aryl, alkyl,
alkenyl, cycloalkyl, cycloalkenyl, heterocycle, or alkynyl are from 1 to 10

20 groups independently selected from
@) hydroxy,
()  alkyl,
(ili} oxo,
@) SONRER",
25 (v)  arylalkoxy,

(vi)  hydroxyalkyl,
(vii)  alkoxy,
(viii) hydroxy alkoxy,
(ix)  amino alkoxy,
30 (x)  cyano,
(xi) alkyl-S(O)m,
(xii) cycloalkyl optionally substituted with 1 to 4 groups
independently selected from R°,
(xiii) cycloalkenyl,
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i ndependently selected fromnethyl, trifluoronethyl and hal ogen, (12) a 5-
or 6-nenber heterocycle containing 1 to 4 heteroatons 5 selected from
mdapendent TS AR o et hyl - 11 1 uor omet byl * o SRERISEE R, an
hal ogen, and which may be saturated or partly unsaturat ed Rois (1) H 10
(2) optionally substituted a(erJD halpgen, opt i onal |y substituted al kyl, (4)
optl ona: : y SUESEI Eut eg al kle |1< la(k‘éﬁ %onal |y slulbstl tgt ed al kényl (6)
optionally substituted cycl oalky optionally substitute

cycl oal kenyl, or (8) option@idy Cé@li‘ﬁig ?:ut ed 5- to 6-menber heterocycle
cont ai ni ng from 1 to 4 heter o ndependent |y selected from oxygen,

sul fur and nitrogen; where the su stltuents on the aryl, alkyl, alkenyl,
cycl oal kyl , 3cycl oal kenyl , he(tx@)ocnyPe; or al kynyl are from 1to 10 20
groups independently sel ecte u{)r aM( 5‘)13 grrggg*m {f hohicRl K34 be sFt'ufafe)i X0,

iv) SO2NRgRh, 25 (v) ar IaI 0X drox gl VIT) kox Viii
Elyda oxy al ony, (i(xg amyno pArtiadt yi(yuﬂsa%tf( )c%}m QQW) atoky t@(e@%;}nSEXII))
cycl oal kyl optionally substi ﬁlg\g@gdesﬂ%; Retketd© 58mIb oe‘,f}ﬂp%@mgﬁ Yang€! ect ed

from(xiii) cycloal kenyl, 20047 030457 PCT/ 030500
optionally substituted with 1 to 5 groups independently selected
10 from R,

(xx) optionally substituted aryl, wherein the aryl substituents are

1,2-rﬁethy1enedioxy or 1 to 5 groups independently selected from

R’

(xxi) optionally substituted aryl alkoxy, wherein the aryl
15 substituents are 1,2-methylenedioxy or 1 to 5 groups independently

selected from R®, and

(xxii) perfluoroalkyl;

Ris (1)  halogen,
@  alkyl,
20 (3)  perfluoroalkyl,
@  -S(O)R,
(5) cyano,

(6) R'OCH),
(7)  RCO2(CHz)y,
25 (8) R1;CO(CHa)y.,
(9)  optionally substituted aryl where the substituents  are from 1 to 3
of halogen, alkyl, alkoxy, or hydroxy,
(10) SONRPR", or
(11} amino;
30 Riis (1)  methyl,
2) X-C-C; alkyl, where X is O or S(O)m,
(3) trifluoromethyl,
(4  NY'Y? where Y' and Y* are independently H or methyl,
(5)  hydroxy,
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(xiv) hal ogen, (xv) al kanoyloxy, (xvi) C(ONRgRh, (xvii) CO2R, 5 (xvii)
-NRgRh, (xix) 5 to 6-nenber heterocycle, which nmay be saturated or
partially unsaturated, containing from1 to 4 heteroatons independently

sel ected fremoxygesn; sul fur and nitrogen, and optional i ed with
1 to 5 groups independently selected 10 fromR, (xXx) o%ﬁ@ﬁ%ﬁ/éﬁﬂﬁ]
substituted aryl, wherein the aryl substituents are 1, 2-nethyl enedi oxy or |
to 5 groups independent I(§ sehddegendnrom R, (xxi) optionally substituted
aryl al koxy, wherein thepnaryleerdmiggibstituents are 1, 2-nethyl enedioxy or 1

to 5 groups i ndgpenqlent_l y selected fromR, and (xxii) perfluoroal kyl; R
is (1) hal ogen®® p)RgrgipflependgnilB) perf| uoroal kyl, (4) -S(OnmR, (5) cyano,
(6) RACH), , (7) R @R(Chkogen, 25 (8) R 0CACH2)"_, (9) optionally

substituted aryl where the substituents are from1l to 3 of hal ogen, alkyl,
al koxy, or Rydroxy, (10)2)s02niRyRptionally subgtitated with hysiroxyparming, of €P2Ret hyl , (2)
X-C1-C2 alkyl, where X ig O @it Sp@illy dbdkipledd fittOROBRENY 2-mehyicAio¥g, Wher e
Y' and Y2 are independently H or nmethyl, (5) hydroxy,
alkoXy, alkyl or perfluoroalkyl,
(4)  arylalkyl, wherein the aryl is optionally substituted with
perfluorolkyl or 1,2-methylenedioxy;
10 (5)  alkoxycarbonyl,
(6) alkanoyl,
(7)  alkanoylalkyl,
(%)  arylalkoxycarbonyl,
(10) aminocarbonyl,
15 (11) monoalkylaminocarbonyl
(12) dialkylaminocarbonyl; or
RE and R" together with the N to which they are attached form a 5- to 6-membered ring
containing 0 to 2 additional heteroatoms selected from O, S(O)n, and N,

optionally substituted with 1 to 3 groups independently selected from R®

20 and oxo;
R'is (1)  hydrogen,
(2  perfluoroalkyl,
() alkyl,

@ optionally substituted aryl or arylalkyl, where the aryl substituents
25 are from 1 to 3 groups independently selected from halogen, alkyl, alkoxy,
and hydroxy; and all other variables are as defined under Formula I. In

another aspect of the present invention there are provided compounds

having the formula
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24 WO 2004/ 030457 PCT/ US2003/ 030500 (6) hal ogen, and (7) acetylamno, R9
and Rh are independently (1) hydrogen, 5 (2) alkyl optionally substituted

wi th hydroxy, ami no, or CO2R (3) aryl optionally substituted with hal ogen,
1, 2- met hyl ewedoewapo4s7 al koxy, al kyl or perfluoroal kyl, (4pcoyodddsydoe Wherein
the aryl is optionally substituted with perfluorol kyl or

2l kanoyl 21yt MRy Re A BT vt Bl M ar oy | 15 (11) mono

al kyl am nocar b&pyik (112) coicgl kyl ami nocarbonyl; or Rl and Rh together with
the N to which they &ée ached forma 5- to 6-nmenbered ring containing O
to 2 additional hete 'Telected from0, S(Om and N, optionally
substituted with 1 t@)3 NE@ups |ndependently sel ected from Ra 20 and oxo;

R is (1) hydrogen, (2) .perfluor (3) alkyl, t|on
subst it ut ed%aryl or aryll\g?sﬁy? Wﬁ@r é’yﬁfﬂ@daP{‘il SEQT98t ° é’ﬁ it “5’23’ éiﬂ?eom 1to
3 groups i ndepemdmitioy cempises actufisporiv bad ogivativeabich arehddatsporamades] Wiy oxy;

and all other variab 3 %tﬁ fl efined under Fornmula I. In another aspect
of the present afrﬁ%‘ﬁ?'fnﬁ 21°%8™4Pe provi ded compounds having the fornula 19

la 3it Ra Ry 2224%6/19\' 51
AN /\ ,

R is
10 (1) hydrogen,
(2) optionally substituted C,—Cyq alkyl,
(3) optionally substituted C,—C ¢ alkenyl,
(4) optionally substituted C,—Cyj alkynyl,
(5) optionally substituted C;—Cs cycloalkyl,
15 (6) optionally substituted Cs—C;s cycloalkenyl
where the substituents on the alkyl, alkenyl, alkynyl, cycloalkyl and cycloalkenyl
are 1 to 3 groups independently selected from C,.Cs alkyl, C,.Cyg alkoxy, C;.Cyg
alkylthio, C;. Ci¢ alkylsulfonyl, C;.Cs cycloalkyl, hydroxy, halogen, cyano,
carboxy, amino, C,.Cyp monoalkylamino, C,.Cyp dialkylamino, C,.C;p alkanoyl
20 amino and benzoyl amino wherein said benzoyl is optionally substituted with 1 to
3 groups independently selected from C,.C4 alkyl, C,.C4 alkoxy, C,.C4 alkylthio,
C».C4 alkenyl, C,.C4 alkynyl, C;.C;. perflnoroalkyl, amino, hydroxy, halogen, C,.
Cs monoalkylamino, Ci.Cs dialkylamino and C;C; alkanoyl amino,
(7) phenyl Co.C;s alkyl wherein said phenyl is optionally substituted with 1 to 3
25 groups independently selected from C,.C; alkyl, C,.Cy alkoxy, C1.Cy alkylthio, Cs.
C4 alkenyl, C;.C4 alkymyl, C;. Cs. perfluoroalkyl, amino, hydroxy, carboxy,
halogen, C;-Cs monoalkylamino, C;-Cs dialkylamino and C;-Cs alkanoyl amino,
(8) C,.Cs perfiuoroalkyl,
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N2a3 R x R57Ra 2R RaRa 25 W 2004/030457 PCT/ US2003/ 030500
where R - R6, Rs and RO are as defined under Fornula I; and R11 is (1) COd,

(2) CON3, axo 280303080 5 Most especially preferred are sl;}ﬂt-ﬁﬁlmﬁ'g%@sitions,
wherein the conposition conprises nodulisporic acid derivatives Ich are

nodul i sporam des, which are conpounds of the formula 19 16 13 11 22 Y 24
26 1 4 R5 R3 7 R2 (R1aRa or -meubar gingeleatyd fyer moeholinp2 pyrishyt iandh alperpzino,
substituted Cl-Clo &k [ | (4)
optionally substit uc?ggﬂéglgftgalglg%23?9%!0%%8?%%@%%%%?5%%%@ ih? %‘ngg%%%’- Cs
cycloal kyl, 15 (6) Cfhi ¥kdapdbalegsat i t ut ed Cs-Cs cycl oal kenyl where the
substituents op,the kyl ,. al keny], al L., cycloal,kyl and cycl oal kenyl

are 1 to 3 grogpi(’i%@g%ﬁ?@eéglggtéﬁgébﬁéi@dé%yI, Cl - Clo al koxy,
Cl-Clo al kyl t R} ghd FotogefhiReploant SO ANuRlor =G3N&ecy cl oal kyl, hydr oxy,

hal ogen, cyano_,. carbgxy, am no, C1. C10 nonoal kyl am no, Cl1-C30 di al kyl am no,
Cl-Cl O al kanoyF BMNR& no and benzoyl am no wherein said benzoyl is
optionally subgtjstuted with 1 to 3 groups independently selected fromCl -C4
al kyl, C1.4 al koxy, Cl-C4 alkylthio, C2-C4 alkenyl, C2_C4 al kynyl, C -C3-
perfluoroal kyl , ani(3bhydmggoxy, hal ogen, C7_

(2) optionally substituted C,.C,, alkyl,
10 (3) optionally substituted C;.C)¢ alkenyl,
(4) optionally substituted C;.C)q alkynyl,
(5) optionally substituted C,.C,o alkanoyl,
(6) optionally substituted C;.Cyp alkenoyl,
(7) optionally substituted C,.Cyo alkynoyl,
15 (8) optionally substituted benzoyl,
(9) optionally substituted phenyl,
(10) optionally substituted C;.C7 cycloalkanoyl,
(11) optionally substituted C4.C7 cycloalkenoyl,
(12) optionally substituted C;.C;o alkylsulfonyl
20 {13) optionally substituted C;.Cy cycloalkyl
(14) optionally substituted Cs.Cs cycloalkenyl
where the substituents on the alkyl, alkenyl, alkynyl, alkanoyl, alkenoyl, alkynoyl,

benzoyl, phenyl, cycloalkanoyl, cycloalkenoyl, alkylsulfonyl, cycloalkyl and

cycloalkenyl are from 1 to 5 groups independently selected from hydroxy, C,Cs
25 alkoxy, Cs.C7 cycloalkyl, aryl C,.C; alkoxy, NR® RY, CO,R®, CONR® R? and

halogen,

(15) C:.Cs perfluoroalkyl,

(16) phenylsulfonyl optionally substituted with 1 to 3 groups independently

selected from C;.Cs alkyl, C;.Cs perfluoroalkyl, nitro, halogen or cyano,
30 (17) a 5- or 6-member ring selected from piperidino, morpholino, pyridyt and

piperazino optionally substituted by 1 to 4 groups independently selected from C,.

C;s alkyl, C,.Cs alkenyl, C,.Cs perfluoroalkyl, amino, C(O)R* RY, cyano, CO,R® or

halogen;
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Cs nonoal kyl am no, C7-C5 dial kyl am no and C1-C5 al kanoyl ami no, (7) phenyl
CO_GC5 al kyl wherein said phenyl is optionally substituted with 1 to 3 25
groups i ndewengrmiés7 sel ected from CL-C4 al kyl, CL_C4 al -

al kylthio, C2- C4 al kenyl, C2-C4 alkynyl, Cl C3- perfl uo@ﬁwﬂm%"no,

hydr oxy, carboxy, halogen, Cl-C5 mpnoal kyl am no, CI-C5 dialkylam no and

Cl- C5 al kanoyl®R@¥i no, (8) Cl-C5 perfluoroal kyl, 26 WD 2004/ 030457

PCT/ US2003/ 030500 ?ﬁ a 5- or 6-nenber ring selected from norpholino,
pyridyl and piperazino, optionally substituted by | to 3 groups

i ndependent | y sel ec@eeptiopd Sﬁ‘;ﬁ?mgahelé%o, C, _Clo al kyl and hal ogen, R2, R3,
and R4 are indepen AR, (H]ﬁ) NRRd ; or 5 Rl and R2 together
represent =0, :Nd?ad@g%ﬂtﬁ:(mﬁl?sulﬁ% Rs i'sCI(NR‘R’Zj, Ra is (1) hydrogen, (2)
optional |y Substi t Uteptionally sgbsgitagd Cs.Crgadkengh otopt i onal | y substituted C3_Clo

al kenyl, (4) opti tonSHRSbdithidas CPallsngr, @l kynyl,  (5) optionally
substituted Cl - oo(g?{?;anoyIH},%’Q.j (6) gﬂti ongnugﬂsubsti tuted Cl -0 o al kenoyl,
(7) optionally subsvhargthegubstitientponthepheavh alkylmikegyl o plkywh arelkprsitest i t ut ed
benzoyl, (9) gaiksonally substituted phenyl, (10) optionally substituted

G . C7 cycl oal kanoyl, = (11) optionally substituted C4-C7 cycl oal kenoyl, (12)
optionally substit uindepersjentty seleptadyfroy hydsowy) CoGs aliay. EpFr errdnaikyl, dalesan t ut ed

C3. Cg cycl gal kyl Y i I t e - Gpeye! e the
substi tuen?i1 on thg}gﬁ%ﬁdﬁ@bgﬁ)ﬁfkgﬁﬁ: gﬁé%l#’é’?ﬁ%ﬁ%ﬁbﬂa k‘)ﬁ/noyl ,
benzoyl, phenyl, cyMthMnmyibmlﬁymbmt%bmeM GalCk yelllowy f wherbin by oherad kyl  and

cycl oal kenyl are fr . Js ted from hydroxy,
A o0 25 a kony. CYRheliOns 114 9 REn BREARRHE LR R BT L T O D! TR Rl

and hal ogen, R°and RY are independently R® ; or

R® and R? together with the N to which they are attached form a piperidino, morpholino
15 or
piperazino optionally substituted with 1 to 3 groups independently selected from
R? and oxo;
Ris
(1) halogen,
20 (2) C,.Cy alkyl,
(3) Ci.C; perfluorcalkyl,
(4) -S(O)R’,
(5) cyano,
(6) nitro,
25 (7) RO(CHy), -,
(8) RICO; (CHa)v-,
(9) R! OCO(CH2)y,
(10) optionally substituted phenyl where the substituents are from 1 to 3 halogen,
C — Cg alkyl, C;-Cs alkoxy, or hydroxy;
30 vis0to3;
R® and R" are independently
(1) hydrogen,
(2) C1.Csalkyl,
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(15) Ci1.Cs perfluoroal kyl, (16) phenyl sulfonyl optionally substituted with 1
to 3 groups independently selected fromC .C5 alkyl, C _C/5 perfluoroal kyl,
nitro, halogen or cyano, 30 (17) a 5- or 6-nenber ring selected from

pi peri di no, worphabiso, pyridyl and pi perazino optionall ypcg{?ﬁ) /(HB 9 by 1
to 4 groups independently selected fromCl. G5 alkyl,

perfluoroal kyl, amno, C(OR Rd, cyano, CO2Rb or haI ogen; 27 V\D

2004/ 030457 PCT/ Uszoé@/a@!%osoo Rois (1) H (2) optionally substituted
phenyl, (3) optionally Qgtoﬁw(ypd Cl_Go alkyl, 5 (4) optionally
substituted C3.Clo al kenyl or 5) opt lonally subst ituted C3.d O al kynyl,
wher e t he substltuentg)%rpstaﬂ@x}fﬂ% WL al kyl, alkenyl or alkynyl are from 1
to 5 groups mdepeanf@llcys B, drr om hydroxy, G .C6 al koxy, C3-C7

cycl oal kyl, haI ogen, al kano | oxy, C(O NRRd, CO02R6, fornyl, -NR5
Rh, optlonal P y subst |(?)c.§lé€fﬂ1kﬁﬂ%ﬂ Cs alth Bpt i onal |y substituted phenyl Cl.C3

al koxy, wher ei n REBR] Rhepother witd gt N tdm&m@raee sktabld Jort PpipSididecanprsiant | y
selected fromR ; R and Rd are independently Rb ; or R and Rd together with

the N to which t°hey are attached form a piperidino, norpholino 15 or

pi perazino optionall friol dpHéRMy Wibhituidd with 3 168 inaéiﬁﬂ&'ﬂ Elaflé ¥d $ehect ed
from Rs and oxo; R ?pg%&%ﬁl%) r%l oge)r{] 20 (2) Cl%?%ﬁi/ (3) 3

perfluoroal kyl, (4)R:=dFWR | (5) cyano, (6) nitro, 25 (7) RSO(CHZ)"
10 R'and R/ are independently

(1) hydrogen,

(2) C,.C; perfluoroalkyl,

(3) optionally substituted C,.C; alkyl, where the substituents are aryl or
substituted

15 phenyl;
(4) pheny! or substituted phenyl where the substituents are from 1 to 3 groups
independently selected from halogen, C,.Cs alkyl, C,.Cs alkoxy, or hydroxy;

m is 0 to 2; or a pharmaceutically acceptable salt thereof.

Most especially preferred are compounds of the formula

™ NHR*

OH

20
wherein R" is selected from the group consisting of:
H, CH; CH;CHs, C(CH;);, CH;CH,CHi;, CH,CH,OH, CH(CO,CH;3)CH,0H,
CH,CO,CHs, CH;CH(OCH;CHa),, CH,CH;OCH;CH,OH, CH(CH:)(CH,)3C(CHs);0H,
(CHy);0H, (CH.).OH, (CHy)SOH, CH(CH,OH)CH,CH;, NHC(CHj);, CH,CN,
25 (CHy)sOH, CH,CH(OH)CHS,, CH(CH;OH)CH,CH,CHs, CH,CH,SCHj,
CH,CH,SCH,CH3;, CH;CONH, CH(CH;)}(CH;0H);, CH>CH;NHCH,CH,0H,
CH(CH,;0H)(CH,);CH;, CH(CH,OCH;3)CHs, (CHz),SH, (CH;).NH;, CH;CH,S0,CHj,
CH,CH,S5(0)CH;, CH(CH(CHs,3);)CH,0H, (CHz)aNH3, (CH,)sN(CH;CHs)z,
(CHz);N(CH;);,  OCH,CH;, CH,CH(OH)CH,OH, OCH:;, CHCH,OCHs,
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(8) RCO2 (CH2)~-, (9 R3 OCCO(CH2)1, (10) optionally substituted phenyl
where the substituents are from1l to 3 halogen, d - C6 alkyl, C-C6

al koxy, 30 visOto3; Rs and Rh are |ndependent 1) hydrogen,
(2) G caal‘wqmg%‘”@\o 2004/ 030457 PCT/ US2003/ 030500  ( 3)F 2,"03)(“3 5\6%1ryl

Cl-06 alkyl, (5) C-C5 al koxycarbonyl, (6) Cl-C5 al kyl carbonyl, or 5 (7)
Cl-C5 al kanoy| CHACIGNHO(®YIH,, or CRCRMCHADHS 0geCiity WoihHihe [CHAOMH,CH, t hey

Cubsti Lot ed i CHRCES G RRLRMR o sy QAR it o o
R and R are (GHispERdeNt| i 1) CYCHN(CH),( 2) CRICIOORRCHENEY, 0al AR, ( 3)
stbst 1 tut od 16NBRERPrER oGO e G CHoRR I e i
S(‘; :J bf;% i ; :JEnlt S aCHCH) TH(CHCHCHHOPLH;| TIROHCHIB00HY, S(CHOI@CH, ;(@theHggg InI
accept abl g sal {:}@@%gﬁ%&m@@%%?ﬁﬁﬁf Cgﬁégu’)gcga ﬁg Q@C (?#Ld Y
formula | O CDH(@HRH:;):MzO)HJ‘CH(CH(CHQz)CHon CH(CHg)CHzOH CH(CH3)CH20H
CH(CH3);, C(CHjs)s, (CH2)CH(CH3);, CH(CH3)CH,CH,, CH,CH(CH;)OH, (CH;);CHa,
(CH;);OCH,CH;, l-adamantyl, (CH;);CHs, CH(CH3)CH(CH3);, (CH,)sNHCHj,,
10 (CH2);N(CH,CHjz),,

CHQCH;‘N 0 —'CHECHE'N "'"'CH;CHz N N

'
* ]

—(CHz)s-hp —~
o "‘(CHa)z- NQ "‘GHzCHgCHrN

HOCH2 -N .<:> N-— CH HO .
Q 3 . -CH ’

2

I\ Hsc'N
= ooo~ D0 a0
v S _ =CH,CH,

‘CHzCHa CHE’O - C /L!' D
T -Ovoss |
N N-CHCH;OH —CN cozcﬂ.‘,cu3

N

CHQ(_) ’ CHO CHZCHFG \O
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20 wherein R' is selected fromthe group consisting of. H, CH3, CH2CH3,
C(CH3) 3, CH2CH2CH3, CH2CH2OH, CH(CO2CH3) CH2CH, CHZCOZCH3 CH2CH( OCH2CH3) 2,

CH2 CH2 OCH2 GiiPioq dablis$H3) ( CH2) 3C( CH3) 20H,  ( CH2) 30H, oH,
CH( CH20H) CH2CHS, 4INHC(CH%’>§3 %ZHS(CN s (CHZ§ 60H) CHZCI(—I( éﬁ?sz“@%gﬁ

CH( CH20H) CH2CH2CH3, CH2CH2SCHB3,  CH2CH2SCH2CH3, | CH2CONH,  CH( CHR) ( CH20H) 2,
CH2CH2NHCH2CH2OH,  &mieerapielly prefipd epdnlisporynade emivativeHs ong whgryindiy, is Withd) 4NHz

CH2 CH2SORCHS, bgg;zg%?ﬁ@tg?aml Gek&3H3) 2) CH2OH, (CHZ)SNHZ
(CH2) 3N(CH2CH) 2, ( CH2) 3N(CHB)'Z, OCHRCHB, CHRCH( OH) CHROH,  OCHB, .CHRCOH20CHS,
29 WD 2004/ 030457 Pe"ﬂwé' Bl e%@hmmmmrrzrﬂm(r , eckpsyibespekinod. C3Hs,

c-CoH i, (CH2)H C&ll%yn 1 G Zneahd &kﬂ%@dﬁ%ﬁ%@rﬂéﬂ% belAbar EFlbranched or
CH2CRCH2CH3,  CH2 H.C2) 30 2)11CHS CHROPN( CH3) 2, CHROHRCCHRCHONI,

CH2CF3, NHézéeﬁ'éqQ thersaf. Gxemplys ef kvl eroepsandudyreetiylcatiyl, reepybiwerpdiz) 2, 5

&(28_"‘20_'?&(_8% 6~%@%&bu mgmgﬁ%(ld%ﬁ@;ﬂ? m@@m&l ) ! and
CH( CH{-CH3) 2) cHX8# Cl_@%(“@ﬂ(‘ SHBRR Phains epRiing ne W@F@ﬁ@@dﬁnﬂ CH( CH3) 2,

(C2) 200G 0, 1+ a0 WalESH f"%ﬁ?@%ém‘ﬁ%%é&%%%ﬁg AP aReERe = 10
(CH2) 2N( CH2CH3)igludeHAGHD2- bi-Cl2CHilcyitic-~shtufated rarbédyeles;2ad N/cll- éﬁ‘ﬂ%}lﬁ)ﬁ[ﬂed 0
RETLATI =N M I A
cyclohexyl, decahydronaphthalene, adamantane, indanyl, indenyl, ﬂuorenyl
1,2,3 4-tetrahydronaphalene and the like. Similarly, "cycloalkenyl” means carbocycles
containing no heteroatoms and at least one non-aromatic C-C double bond, and include
mono-, bi- and tricyclic partially saturated carbocycles, as well as benzofused

15 cycloalkenes. Examples of cycloalkenyl include cyclohexenyl, indenyl, and the like.

The term "halogen" is intended to include the halogen atoms fluorine, chlorine,
bromine and iodine.
The term "heterocycle", unless otherwise specfied, means mono- or bicyclic
compounds that are saturated or partly unsaturated, as well as benzo- or heteroaromatic
20 ring fused saturated heterocycles or partly unsaturated heterocycles, and containing from
lto 4 heteroﬁtoms independently selected from oxygen, sulfur and nitrogen. Examples
of saturated heterocycles include morpholine, thiomorpholine, piperidine, piperazine,
tetrahydropyran, tetrahydrofuran, dioxane, tetrahydrothiophene, oxazolidine, pyrrolidine;
examples of partly unsaturated heterocycles include dihydropyran, dihydropyridazine,
25  dihydrofuran, dihydrooxazole, dihydropyrazole, dihydropyridine, dihydropyridazine and
the like. Examples of benzo- or heteroaromatic ring fused heterocycle include
2,3-dihydrobenzofuranyl, benzopyranyl, tetrahydroguinoline, tetrahydroisoquinoline,
benzomorpholinyl, 1,4-benzodioxanyl, 2,3-dihydrofuro(2,3-b)pyridyl and the like.
The term "aryl" is intended to include mono- and bicyclic aromatic and
30  heteroaromatic rings containing from 0 to 5 heteroatoms independently selected from
nitrogen, oxygen and sulfur. The term "aryl" is also meant to include benzofused
cycloalkyl, benzofused cycloalkenyl, and benzofused heterocyclic groups. Examples of
"aryl" groups include phenyl, pymolyl, isoxazolyl, pyrazinyl, pyridinyl, oxazolyl,
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0/ O -CH2CFN CH2-4 \ N - \ /-\ NCR 2CH2 OH --CN-CO2CH2CH3 ~N " C
-CH2CH2-/ and CHZ 30 WD 2004/030457 PCT/US2003/ 030500 An especial |y
preferred negyhjogaRieym de derivative is one wherein Rx i tyl

bei ng nost espem’gﬁy preferred. "Alkyl" as well as ot herﬁ’c\g%%sg%)té’m Ogb/hl ng the
prefix "al k", such as al kop(é al kanoyl , al kenyl, al kynyl and the |iKke,
means carbon chiiagelylhimddezetyl Biazelylndetrazolyl, bfuanyh ettiazinyl, Shisewkh iprrmidinyk

butyl - sec. anatrafing Wi DaphB CAGRLIN | oobiblnobt O BhinipBRL oY
"al kynyl " and bemgefpranylke f‘@?(ﬂfé lg)nmd)@e c?ai‘rdﬁb'dm@hdﬂﬁsb)mﬁwhl nlhquoaazlnybast
one unsat ur at edb&z&fhﬁﬁl’iﬁ?{l Thﬁuﬁcﬁiﬁlﬁ‘ &h aI g,y_;{ iy gﬁzma@cy%%gp%} ai ni ng

no heteroatons, and [ ncllideS nono: |c sat'ur at

car bocycl es, Saslmlma@xwhz@msledndem élaq»rmyblzéﬁ-temmn@bﬂlelﬁnq:ym Bl kyl
i ncl ude cycloprggyl cycl obutyl, cyclopentyl, cycl ohexyl,

decahydr onapht hal ene adanantane i ndanyl |ndenyl quorenyI

1,2, 3, 4- tetrahydronar‘zb‘ﬁalll’éﬁés%@@WU‘HW“&W%&P&}““@%I oal kenyl " neans
car bOCyC' es contai %ﬁ%pﬁ?ohﬁkﬁl{d%m@ﬁ“ faRtingh 3/ t%%‘ineﬂﬁlé?e&% Rh@ifg0%0 & C

doubl e bond, and includ mono-, bi- and tricyclic partially saturated

car bocycl es, sa@déﬁqm%twselﬁ@@ from Oy 8(a PkdN 8% azicidingysizetidings pyapbiflisal keny|
i ncl ude CyCll@heEfp;'IYdme ' nd%ﬁ&h@ ol NE rhér*ﬁﬁyhnérhe tleMzindal 0 hy&rﬁmﬂcﬁé ended
to include the ogen at ons uor| ne, orine brom ne and 1 0di ne.

term "heter ocycFeéﬁhydmﬁﬁoéglﬁob{eH@‘iWﬁéllée -specfied, means nono- or bicycli c
compounds that ar e Splifeh pRinalRAkitkifS ! lu&ﬂaea% At bt Ao RERAOandOf

het eroaromatic 20 ring fused sat'urat ed heterocycl es or pa unsat ur at ed
het er ocycl es, an@ﬁ“b&iﬁlt%ﬁ, nthtg forosxamnle aptivaallyr @ahsbhltﬁdl mjép rreprgsesielaect ed
from oxygen, gﬂgﬂugﬁ?h f&r‘% gn 1 E%& rrpl es of saturated heterocycles

i ncl ude nDrphoI ne rph e, piperidine, piperazine,

t et r ahydr opyiban, tet@ﬂ‘ﬁ}!ﬁpf)ﬂlﬁr@mﬁ dé @ riesms treayr edeyiimotentham lvaerein g abovei di ne,
pyrrolidine;

formula and upon such occurrence each term shall be defined independently of the other;
thus, for example, OR® at C4 may represent OH
Compounds of formula (I) are available commercially or can be prepared
according to one or other of the processes or any other process coming within the
20 competence of a person skilled in the art who is an expert in chemical synthesis. For the
chemical preparation of the products of the invention, a person skilled in the art is
regarded as having at his disposal, infer alia, the entire contents of “Chemical Abstracts”
and of the documents which are cited therein. Semi-synthetic processes are described,
for example, in U.S, Patent 6,399,786 or WO 96/29073, both of which are incorporated
25 by reference.
A particularly effective synthetic method in order to prepare nodulisporamide

compounds of the formula :

RN .

II
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exanpl es of partly unsaturated heterocycles include dihydropyran,

di hydropyri dazi ne, 25 di hydrofuran, dihydrooxazole, dihydropyrazole,

di hydr opyri gi LWhydropyridazine and the like. Exanpl - or
heteroaronaﬁ?gﬁQVﬁ% used heterocycl e include 2,3-dihyd?§8@%%@§€é§ﬁyl,
benzopyranyl, tetrahydroquinoline, tetrahydroisoquinoline,

benzonor phol i nyl, 1, 4-benzodi oxanyl, 2, 3-di hydrofuro(2, 3-b)pyridyl and the
li ke. The termpatylg, ir§, R AAME aleCddined YblRe TAOR! G0 NIPRE WiHlehe RAIOLBL | ¢ and
30 heteroaromatic rin containing fromO to 5 heteroatons i ndependently

sel ected fron1mﬁﬂﬁmk@&h, oxygen and sulfur. The term"aryl" is also neant to
i ncl ude benzof used cychgalhil, benzof used cycl oal kenyl, and benzof used

het erocyclic groups. Exanples of "aryl"™ groups include phenyl, pyrrolyl,

i soxazol yl ,3pyrazinyl, [Ari diptigrally ssbsbgiedpryl, 31 WD 2004/ 030457

PCT/ US2003/ 030500  t hi aggyl yl opiibiag 3dtindled afici @zol yl, tetrazolyl, furanyl,
triazinyl, thienyl, pyrimdinyl, pyr[dazinyf, pyrazi nyl, naphthyl,
benzoxazol yl, benzot hi afl y|optipeally sihstied plkenyl, benzof ur anyl ,

furo(2, 3-B)pyridyl, 2,3@hhydﬁg&%m?gamgmgﬁgmﬁhgyl, benzoxazi nyl,
benzot hi ophenyl, quinolinyl, i ndolyl, 2,3-di hydrobenzofuranyl, benzopyranyl,
5 1, 4- benzodi oxanyl , i n@nqupnpi*ﬂéﬁ‘}hsﬁlmﬁﬂemlféﬁﬂa, :
1,2,3,4-teq6ahydronaphtbglenﬁﬁ@ﬂgwgmﬁﬁmghgfmmﬁ&%whnneans aryl carbonyl in
which aryl is as defined above. Exanples of NR Rd or NRaRh formng a 3- to
10- menbered ring cont ai fng @tipeelly seytieted o heleropistee conleiying domeck &8 #rom 0,
S(O," and N are aziri dyigroatd8lihddpstRentYdelelell GtE 1oxy%'leQ, BRI 2hdl nftogen;

t hi omor phol i ne, norphol i ne, piperazine, ~octahydroi ndol e,

t et r ahydr oi soqui nol i ne afﬁafewubﬁhk@ms%@cta@#,r%ﬁ%ﬁque@ﬂaqyplyalkﬂb@'tcw&wa" i's

intended to include bot Reidbrid, bringeyrdro 19 pgbipdt ed; thus, for exanple,
optionally substituted aryl could represent a pentafluorophenyl or a phenyl

ring. 15 Cdftain of theinseespdentfiypelorted ffo8 ns nay occur nmore than once in the
above fornula and upon suchgpccygsepce each termshall be defined

i ndependently of the other; ‘thus, for exanple, ORA at C4 nmay represent OH
Conmpounds of fornula (1) arelBvaidfhl e comercially or can be prepared
according to one or other of@ﬁpe‘ﬂ&ocesses or any other process coni ng
within the 20 conpetence of a person skilled in the art who is an expert in
chem cal synthesis, For the @ﬂemsgﬂﬂﬁﬁeparation of the products of the

i nvention, ,g person skilled %@ t heyidkdxyl S regarded as having at his

di sposal, inter alia, the entire contents of "Chem cal Abstracts”
(vi)  hydroxyalkyl,

(vii) alkoxy,

(viii) hydroxyalkoxy,

(ix} aminoalkoxy,
25 (X)  cyano,

(xi)  mercapto,

(xii) alkyl-S(O)m,

(xiii) cycloalkyl optionally substituted

with 1 to 4 groups independently selected from R®,
30 (xiv) cycloalkenyl,

(xv) halogen,

(xvi) alkanoyloxy,

(xvii) C(O)NR®R®,

(xviii) CO,R’,
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and of the docunents which are cited therein. Sem -synthetic processes are
descri bed, for exanple, in U S Patent 6,399,786 or WD 96/ 29073, both of
whi ch are i QgPhhnsais8d 25 by reference. A particularly S{:ﬁi}gtol Vst hetic
met hod in order to prepare nodul i sporam de conpounds of 1950 ~ 1 ~
| o NRS1 Ra R 32 WD 2004/ 030457 PCT/ US2003/030500 wherein R1, R2, 'R3 and
R4 are defined above and R5Ixixy lfdmml.vx/nere R Rd are independently (1) H, 5
(2) optionally substituted sgp optionally substituted al kyl, (4)
optionally substituted al ke%j? opt| onal Iy substituted al kynyl (6)
optional ly substituted cycl dakxikyp, tolﬁ)m(ﬂmyefd}ﬂqfwdp,l yhishbynay basateyated or

cyel oal kenyl, or (8) OPhiAfIR) kRS dohidinitt REh A RWEL o&mggidasea@mh&oml to
4" het er oat ons i ndependent |y sel ected from oxygen, ni trogen

where the slibstituents eectaderomy gygenspulipr anduifteseyp andoptionsly Rypstituted with

cycl oal kenyl, heterocyekses @y sqﬁd%gwgm@rsgegt&p%,ﬁka 10 groups 15
|ndependently sel ected from ( ) dr oxy (1i) al Ky (ii1) oxo, (iv)

S02NRSRb220 (v) aryl al koxy, g ppmgrielﬂwamsd aryl (VWTFI}’ the 506),8YDStItuERYS 41p )
hydroxyal koxy, (i x) amyBoaddiAebdiodPor(d 5 ga6aRCindepbrdehtRICRR &6m R°,

(xxiii) optionally substituted arylalkoxy,

10 wherein the aryl substituents are 1,2-methylenedioxy or 1 to 5 groups
independently selected from R®,
(xxiv) perfluoroalkyl; or
R® and R together with the N to which they are attached form a 3- to 10-member ring
containing 0 to 2 additional heteroatoms selected from O, S(O)n, and N,

15 optionally substituted with 1 to 3 groups independently selected from RE,
hydroxy, thioxo and oxo;
R’ is (1)  halogen,

(2) alkyl,
(3)  perfluoroalkyl,

20 (@)  -SON.R),
(5) cyano,
(6)  nitro,

(7)  ROCH)v,
(8)  R'COxCH:,
25 (9  ROCO(CHy)-
(10)  optionally substituted aryl where the substituents are from 1 to 3 of
halogen, alkyl, alkoxy, or hydroxy,
(11) SO,NRER", or
(12) amino;
30 Rfis (1)  alkyl,
(2) X-alkyl, where X is O or S(O)y,
(3)  alkenyl,
@ alkymyl,
(5)  perfluoroalkyl,

34



(xii) alkyl-S(Om (xiii) cycloalkyl optionally substituted with 1 to 4
groups i ndependently selected fromR , 30 (xiv) cycloal kenyl, (xv) hal ogen,
(xvi) al ka I xvii) C(ONRSRh, (xviii) CRR, 3 457

PCT/ uszoos;‘géé%%’“‘féi x) fonnyl, (xx) -NRge, (xxi) 5 toSPQé-li@e%b%e%?%%p

het erocycl e, which may be saturated or partially unsaturated, containing
from1l to 4 h eteroatons(ﬁ)ndd}ﬁ'éhffewhdrg/Y‘ @dé@la@dh@@eﬁdemﬁmygbﬂ. sul fur and
nitrogen, and optionall y(ﬁubqyd{(#%ed with |1 to 5 groups independently

sel ected fromRe, (xxii) optionaltfy substituted aryl, wherein the aryl
substituents are 1,2-nef8ilyl dmégemeydor 1 to 5 groups independently sel ected
fromR, (xxiii) option )I y ;ﬁ%&g}&ia;n“}oed aryl al koxy, 10 wherein the aryl
substituents are 1, 2-nethyl enedioXy or'| to 5 groups independently sel ected
fromR, (xxfv)RbodR"gesrioddpkaydentiior R and Rd together with the N to which
they are attached forma 15’3- t@ sfrenber ring containing O to 2 additional
het er oat ons sel ect ed frogn O {] m’ and N, 15 optionally substituted with 1
to 3 groups independent | {2)sel akil epticnalbysubitutedyith ydyoxys dminxor @8R oxo; R is

e e

alkoxy, alkyl or perfluoroalkyl,

10 (4)  arylalkyl, wherein the aryl is optionally substituted with
perfluorolkyl or 1,2-methylenedioxy;
(5)  alkoxycarbonyl,
(6) alkanoyl,
(7)  alkanoylalkyl,

15 (9)  arylalkoxycarbonyl,
(10) aminocarbonyl,
(11)  monoalkylaminocarbony!
(12) dialkylaminocarbonyl; or

RE and R together with the N to which they are attached form a 3- to 7-member ring

20 containing 0 to 2 additional heteroatoms selected from O, S(O)n, and N,
optionally substituted with 1 to 3 groups independently selected from R® and oxo;
Riis (1)  hydrogen,
(2)  perfluoroalkyl,
(3)  alkyl,
25 (4)  optionally substituted aryl, or arylalkyl, where the

aryl substituents are from 1 to 3 groups independently
selected from halogen, alkyl, alkoxy, and hydroxy;
m is 0to 2; and
v is 0to3;0r
30
said process comprising:

(1)  coupling a compound of formula I
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25 (9) ROCO(CH2).,-, (10) optionally substituted aryl where the
substituents are from1l to 3 of halogen, alkyl, alkoxy, or hydroxy, (11)
SO02NRgR' ', mno; 30 Rris (1) alkyl, (2) X- al kyI s 0 or
S(Om (3) al kzgo:]aaéll)s (4) allgnyl, (5) perfluoroalkyl, Q/%%’B%ﬁ%ﬂé%457
PCT/ US2003/ 030500 (6) NY' Y2, where Y and Y2 are |ndependently H or al kyl,
(7) hydroxy, (8) hal ogen, 3 5 Rs and Rh are

i ndependently (1) hydroge pbstituted w

am no, or CO2R (3) aryl optsg D
1,2-nethy|enedioxy, al koxy,
wherein the aryl is optionally
1, 2- met hyl enedi oxy; (5) al koxycar boryl ; )
15 (9) aryl al koxycarbonyl, (10) am nocar bo yl, (11) nonoal kyl am nocar bonyl
(12) dial kyl am nocarbonyl; or Rs and Rh tgget her with the N to which t hey
are attached forma 3- to 7-nmenber ring 0O containing O to 2 additional

het er oat oms sel 39¢%® from0, S(Om and N, optionally substituted with 1 to

3 groups i ndependgnti2yrs gl et £0adimemnde, and oxo; R 1s (1) hydrogen,

5  with a compound of formula IIT;

oh hydr oxy,

R® —N==C=—N~—R"
m
10 wherein R® and R can be independently selected from alkyl, aminoalky! or
cycloalkyl,
in the presence of an organic solvent to produce a first intermediate compound of the
formula:
Owbw L
N—Rg'
Ry HN—R;
Ry Ry
Ry
15
Vv

(2)  reacting the first intermediate compound with an activating compound

ACT, such as a compound of formula I'V:

N\\N
/

H

oO—2==

20 v

to produce a second intermediate compound of the formula VI’
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(2) perfluoroal kyl, (3) alkyl, 25 (4) optionally substituted aryl, or

arylal kyl, where the aryl substituents are from1 to 3 groups independently
selected f al kyl , al koxy, and hydroxy; ms 0 30¥d05 Ot 03; or
30 said prg@)@ggﬁdggﬁp“ sing: (1) coupling a conpound of %?’r%r]aﬁj 9?

2004/ 030457 PCT/ U82003/030500 NOH R R R4 11" wherein R, R2, R3, and

R4 are defined above F eNQf formula 111 RO-N=CN-R' III
10 wherein R6' .a I nd¢ el ected ffom al kyl, ani noal kyl
or cycloal kyl, sQl ve ~Q prdd“e a first
I nt er medi ate conpodn M R R 15 V
(2) reacting the first %ntefkmedia ith an'activati onpound

ACT, such as a conpound of fu&

VI’
(3) adding an amine of the formula HNR'R? to the second intermediate

compound to obtain a compound of formula I°.

5 This process is described in Provisional Application 60/415627, entitled “ Method
for the Synthesis of Nodulisporamide,” filed on October 2, 2002, herein incorporated by
reference.

The advantage to the invention process is that the amidation reaction occurs under
mild conditions, thereby reducing the potential of side reactions at the Cy-Cy4 position or

10 epimerization of C; of the starting material. This in turn increases the overall yield and
purity of the final product. It is known that amidation under acidic conditions leads to
dehydration of the Cj3-Cy4 position and amidation under basic conditions leads to
epimerization of C; the inventive process is mild enough to reduce greatly the
occurrence of these side reactions.

15 The inventive process achieves these results by performing the amidation reaction
via an active intermediate by reacting the nodulisporic acid compound with a compound
of formula III. Preferred compounds of formula III are N-N’-Diisopropylcarbodiimide
(DIPCDI) N-N’-dicyclohexylcarbodimide (DCC), and !-{[(3-dimethylamino)propyl]-3-
ethylcarbodimide HC1 salt (EDC) with DCC being especially preferred.  This

20  intermediate may be isolated or it may be reacted in one step with an activating
compound such as a 1-hydroxybenzotriazole (HOBT) [Formula IV]. Other compounds
which can be used as activating compounds include 2-hydroxypyridine-N-oxide (HOFO),
2-hydroxypyridine and 1-hydroxysuccinimide,

The amines of the formula HNRR® are well known to a practioner of this art and

25  are obtainable either commercially or by modification of known synthetic techniques,
such as those found in “QOrganic Synthesis”, a source that is well-known and used by a
practitioner in the field. Preferred aminos include, for example, amines wherein R is H
and R? is selected from the group consisting of:

H, CH,;, CH,CHs;, C(CHss, CH,CH,CH;, CH;CH,OH, CH(CO,CH3)CH,OH,

30 CH;CO;CHj3, CH,CH(OCH,;CH,;),, CH,CH,;OCH;CH,0H, CH(CH3)(CH;),C(CHs),0H,
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OH 20 IV to produce a second internmedi ate conpound of the fornula VI': 36
WD 2004/ 030457 PCT/ US2003/030500 NNN( \' \ ON R Rt VI' (3) adding an
am ne of th@ofz%mgh‘g-,HNR‘ Rd to the second internediate poipsweusistmoobtain a
compound of formula I". 5 This process is described in Provisional

Application 60/415627 iitled " Nethod for the Synthesis of
Nodul i spor am de(cthpﬁed?%%ﬂ@,}f ob(QFIZEOHm@ﬁI(Cﬂ@}BPHZ hoﬂﬁiﬁ@ﬂéﬂ b9H2CN’

ref erence. The @hpotRge tm{dmmwtl ommmmnzembm,tthecﬁmma@iﬂl?n f
reacti on occurs I S, ucli n entli (0}
si de reactions Q#%CE%{* %%gé{)#‘% (%i@?%%?cﬁgf‘l za@ﬁdﬂﬁgﬁggﬂ%&l’he
starting mat er | GH(CHADES(CHy),CH, nCH(r&lsz)ﬁtmh@m%SHat(tHMM{zd CHICHED,CHy, of

Lo denycr ot fonC BSOS, o PSR eRR T Bl o nadr R e 17 ons

| eads to epi rre(GIZzﬁN'((Oﬂs)Qf @cHidm, i n\iﬂﬁCH(/@H]DJHaOH% icCm, | d cromgbCHY

or ovess achi evebh e BpYHy SRR, Shfy (R8h Ll PlociRchtebfliztin, 2 o,

active inter rredc@(tfﬁcbly)(CHﬁmyz,ngHEMImOdHLGGzFE@lECHs, aCHATH; B MCRAD(QHA)HCH,,

R ony ops e GHEROERTRNRES, o chie  ShbeabG Ry

and 1-[(3-diget Uﬂtﬁmﬂ)mmﬂsppw 1C(BH )OI di MAKCHTHAH;),, ( EDQH,8HL,h DCC

e reacted i n obENGTERHRIIROK hct LUATRLOC o O DaRCaCy ek, ™™

1- hydr oxybenz ot CHeZI®JCH,CHOS T CHiASTHAL R OM,COYH) e CHCHIUBLRYGO,CH OITHz@0,He used

2 hyar oxypyr 1 i ARG HebigHioth, SHCHRRRRBIDR, L . { FHGhacmon er

are well known CH(@H, a;(CHQQE(CHgtH(@Hﬁz UH(CHNCH,C8;, DFRCRNCIY)OHP{CH,RTHREr
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practitioner in the field. Preferred am nes include, for exanple, am' nes
wherein BY is H and R is selected fromthe group consisting of.

CHZOHB, O PCH3, CH2CH2OH, CH( CCRCHB) CHROH,
CH2.CH( ngﬁ@w@% %2004204204 CH( CH3) ( CH2) 3C( CHB) 204%@5)2%%%4/ 030457
S a0ha! 6305h0 (CH2) 30H, (CH2) 40H, ( CH2) SOH,  CH( CH2OH) CHRCH3,  NHC( CHB) 3,

CHzZCN, (CH2)60H, %ﬁ?& CH(_CH20H) 2CH3, CHZCAESCHS,
CH2CH2SCH2CH3, CH2

ZN CH ROH, N
CH( CH2OH) ( CH2) 3CH3, CH( CH2QUFTS) @H3, ( CHR) 2sM { CH2) 4NH2, \eHAGH2SORCH3, 5
CH2CH2S( O) CH3,  CH(-CIEHH)

20H (CHZ)3NH2 (CHZ)3N(CHZCHS )2,

(CH2) 3N( CH3) 2, OCH2CHS, CH2 CH2NHC( O) CH3,
C( CH3) 2CH20H, C- C3Hb5, ||, CH CH2CHB) ( CH20OH) 2,
CH2C=CH, CH2CO2CH2CH3, CHZCHZF (CH 0(0142)11(:143 CHZTF2N( CH3) 2,

CH2CH2 OCH2CH2NH2, CH2 NHCH 10 c;ﬁee;m)coecm
q&e)zmzquﬁm%z G@ ~—H( CH

CH2CH2CH2OCH3, C( CH3) 2 CHON\GH2CH?

( CH2) SCH3, CH2CH2CO2H, CH(CH(CHB) 2)(:02(:143 * OCH2 CO2 H, CH20H,

CH( CH( CH3) 2) CH2OH, CH(TFR ( CH3 2OH (CHS');&“NC(
( CH2) CH( CH3) 2, m@g&% &MO?& CH3, 15 2)ZOCHZCH3
1- adamantyl , (CH2) 3CHS; CH( CH3 2, S CHZP&IZ)ZN(CHZCHS)Z 38

WO 2004/ 030457 / PCT/ US2 3/ 030500 - CH2CH2T7" - p N -CH2CH2-N N
(CH2)3-N ~ ~/ a-->/ 6 - CH2CH2CH2 N' " - ' HOCH2~ -N3 -(
) -N--\ N CH3' N OH C

-CHche . _CH2 0

N N N'CHzCHa'OH _CN CO2GH2CH3
cHa’io), cH;i) c”"c”*"@ O

Preferred solvents for this reaction include halogenated hydrocarbons, such as
dichloromethane and ethylene chloride, ethers, such as methyl i-butyl ether (MTBE),
5 diethyl ether or tetraydrofuran (THF), or mixtures of the foregoing. Other solvents
include polar aprotic solvents including but not limited to dimethoxymethane, 2-
methyltetrahydrofuran, methyl iso-butylketone, benzotrifuoride and methylacetate.
Perferably, the inventive process uses a homogeneous solvent system that dissolves both
the nodulisporic acid dertvatives and the activation agents and avoids the prior process,
10 which perform the activating/coupling reaction two phase water-organic solvent system,
thereby permitting the reaction to run faster and obtain conversion more easily. A
mixture of MTBE and THF is especially preferred. Preferred ranges of MTBE to THF

are about 5:1 to about 1:2, with about 4:1 to about 2:3 being especially preferred.
The amount of DCC and HOBT should be in molar excess to achieve full
15 conversion. A preferred range would be from about 1.1 to about 2.5, with about 1.2 to

about 1.8 equivalents being especially preferred.
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-CH2CH2 -CH2 /~ N, ) 00O9 1 Dot \ /"'~ N- . /[--\ ~NCH2CH2CH - (

, NCO2CH2CH3 ~-~ N -CH2CHr and OH2 O CH2 Preferred solvents for this
reaction include hal ogenated hydrocarbons, such as dichl oronet hane and

et hyl ene chivop cdepsoesthers, such as nethyl t-butyl ether EdrREbeosn5s6h et hyl
ether or tetraydrofuran (THF), or m xtures of the foregoi ng O her sol vents
I ncl ude pol ar aprot | c sol vents including but not Iim .

di met hoxynet hane, 2-ReREHORYPRRSFARS FRGST TR AbouHEY fryp a?% 58[9( Wtkélf%‘ﬁéo Cto
benzotri fuori deab@ﬂdsonebﬁyéa@e&ﬂtyq;refe&arfer ably, the inventive process uses a
honbgeneous sol vent St t hat ssol v s both the noduI| ric ch
derivatives and the ci%'ﬂlﬁgt |ﬂ5nn‘?i€)‘lé??f’?mé qIeTy g smish & gegrsita %‘3868 M B whi ch
performthe actproéict wghwwp binity. Suetdlslé te0rysthNikatioh 86l Ceneihelidetd @adir€ ofSdjotent

system thereb erm ng. t he reatlonto run f ter and btaln convyer si on
ore oasiy 5 SeRt tioh b MHrLE QR AEPRe 150 58 EPART SOPL PS4 KPR, 1 od

ranges of MTBE I:}QloIﬁdﬁlesaﬂicﬁutﬁ’(gCMt nbt limited 18 Pettine,lhckanepcydiolRpaistle, 4iclhé@ngbout
2: 3 bei ng especi atoh%/ referred. The anmount of DCC and HOBT should be in

nmol ar excess to“% ®full 15 conversion. A preferred range woul d be from
about 1.1 to abpmferrad 511xt\hietdﬂ r@bﬁtﬁlhziﬂoﬁ sbi@ent alxfude adetShethigpitaiokBinfes: di6psig
especially preferre ?%@830457 P /USZO(?S%O%OSOQ eact i OQ, )

t enper at ures rafgE" O‘WI’CQE e YL 9 ol glyds tapfapfonsderepstalliga: 30c
bei ng especiial | ﬁoxﬁmea‘t@ﬁmwﬂwat@&bmmIbwceumlémepmduI i sporam de derivative nmay
be recrystallized to obt a| ct etter Lt Sui t abl e
recrystal |l ization sdf ng:q“ Hlé % ?H‘?"é %’Faﬁpﬁﬁlogfhly@v%?‘bent such as
wat er, acetoni tAﬁineusnanaebDﬂe mwluwwmnmﬁoarm@pbe/ﬁmm&wﬁhuaﬁmalai@ﬂﬁﬁ band
cycl oal kanes | I’lg’%;lld_l n ‘L‘%not | imt ane hexane1 cycl F at ane,
cycl ohexane, ‘Bﬁ@%& wegldy app H’W b{r imopthy, GpaFterly qrieyen 1o 018%) vent
i ncl ude a]g:et olneﬁhemﬁnaaﬁ?mat m?efmws Ao Hetdken trRinRnts déﬁmiﬁismlﬁdtérys@h%i%red

m xture of solvents jnclude first optio recrystallizin

acetonitril é(f?wanPth@ e Heats gi?é‘\eg‘ﬁ“éf’ﬂ@%fﬁéw@ thetype of mammal or bixa 20 e

environment where it resides. It is well within the skill level of the practitioner to

determine a specific administration period for a particular situation. This invention
contemplates a method for permanently combating a parasite in an environment in which
the animal is subjected to strong parasitic pressure where the administration is at a

20 frequency far below a daily administration in this case. For example, it is preferable for

the treatment according to the invention to be carried out monthly on dogs and on cats.
Spot-on formulations may be prepared by dissolving the active ingredients into

the pharmaceutically or veterinary acceptable vehicle. Alternatively, the spot-on

formulation can be prepared by encapsulation of the active ingredient to leave a residue

25  of the therapeutic agent on the surface of the animal. These formulations will vary with
regard to the weight of the therapeutic agent in the combination depending on the species
of host animal to be treated, the severity and type of infection and the body weight of the
host. The compounds may be administered continuously, particularly for prophylaxis, by
known methods.

30 Generally, a dose of from about 0.001 to about 100 mg per kg of body weight,
with a range of 0.25 to 50 mg/kg being especially preferred, given as a single dose or in
divided doses for a period of from about 1 to about 60 days, preferably from about 1 to
30 days, will be satisfactory but, of course, there can be instance where higher or lower

dosage ranges are indicated and such are within the scope of this invention, It is well
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Conpounds of fornula V' are also novel and are part of this invention.
Adm ni stration of the inventive fornulation nay be intermttent in tinme and

may be admygy Bb&Lieskrdai ly, weekly, biweekly, nonthly, bpgpathbyesestdarterly,
or even for longer durations of tinme. The tine period between treatnents

depends upon factors such as the 15 parasite(s) being treated, the degree of
i nfestation, tRathintherqufingskitaf the pragfitiogerdn detergtine L paFfcwar dering waEnce f?rtag
resides. It is sp@ific hobilaidl parhd@. Skill | evel of the practitioner to determne
a specific adm ni stra{i on periqQd for a part‘igul ar situation. This invention
contenpl ates a net hbé S?BW”S%PW%FP@’FWPV“&B%‘F Fripase IOFRHEHME i n an envi r onnent
in which the ani mafhd Své&itih QBb e€latbOtoShéONBeBad Fth lal therPica S MkEinWh&agot he
adm nistration js at a 20 fre&ﬁg%y far below a_ daily adm nistration in this

case. For exanphedreament andpreye parpsyipses payIngpgReNS RONSEIEBERH ng to t he

i nvention to be car ThigGnvhfion R PloYidefofl GaHuiiiéhs Ghefedt $he nodllpor®acid or
formul ati ons ng ,be,V repay ed bg/ dj ssol vi n%\Ptéhe active ingredients into the

phar maceut i cal I95GHVS REEPS is spYbiged-with a,fseend Astiveagent, saeh & paragiticids \Fxamples

spot-on for nuloRtciads GRhd3e cBfPRMEE tholide ARGRBEHL, iRy ns ! h@J-ﬁ?lEi/ﬁiﬁﬂes,
ingredient to | eave a residue 25 of the_ therapeutic agent on the surface of

d :
the ani mal . ThéSB cPBPFHIAS £Ico SeMePl whichars disGusssd sy d to the wei ght of the

t herapeuti cipagent i Mhd foem@IRiHk bt fRscHERAAEINSoRe D the ARG BdninBatBRSE
animal to be treated, the severity and type of infection_ and the body wei ght

of the host. Ph&OREHEGHINAYUHMY $YEPeRRAR. niiCERsFulFogo AT | sTpbtien yor satermitnt ar | y

for prophyl axi spplMtiokd0W\pobBh HRCHima3 Opcti@AIB) Bdtvden tHe GRS Shofdeds! Afmaleut 0. 001
to about 100 ny_per kgbof body weight, wth a_range of 0.25 to 50 ng/ kg

bei ng especi al [9cpyerddhat ghe myspifesfomrulations aigpspecipdly active agpinst gamsigeyh s for
a period of frogmaheuhs aretaﬂgﬁéa%tméﬁﬁl‘lﬂﬁﬂﬁi bim'sﬁésﬁéﬁﬂiyy%gu[t@'pd@@?'e!ﬁts,]sh&éﬂ, 30

days, wll be satisfactoré ut, of course, there can be instance where
hi gher or | berPiesd6¥tiyand angess Ahese ifprmulasiprsqcoztngiss 4 1omppPEtion ehm 8% cope
of this inventiyunt &f 4tSlead®bhe nddhlierid O/ LAMARE dR6IHddSE0P FhARAARAka] WE T hi N

the routine skill of the practitioner to determ ne a particular dosing
regimen for a YElsEBayaccepidie spuenehids pibere) ¢ crystadizatign pbililops catimally o use

control | ed-rel gagentf Qm%@mii?aﬁe adid Qehi MO0 bieONvaltHRodsh) A&S i MeSiedhiide Met hod
with a therapeutic aimintended for 5 the treatnment and prevention of

par asi t oses haviPlasian o piopertien pkabgutdrie akout 49 spreferpblytaf showa L dvatsriieles f or

fornul at i ongy Whgk §hdat prefrdb80atobS P Aou Pl (REcentdes ia¥ %}jg%?b%gﬁlﬁﬁ@L WAV),
conbined with a second acti've agent, such a parasiticide. anpl es of

cl asses of thesEedardeaniss vehids ermorisescy phaanacensically) qriyateiaary gcceptable organic
1-N-aryl pyrazol @fent and optionally an organic cosolvent.

Also contemplated are the pharmaceutically or veterinary acceptable acid or base

salts, where applicable, of the active compounds provided for herein. The term "acid"

25 contemplates all pharmaceutically or veterinary acceptable inorganic or organic acids.
Inorganic acids include mineral acids such as hydrohalic acids, such as hydrobromic and
hydrochloric acids, sulfuric acids, phosphoric acids and nitric acids. Organic acids
include all pharmaceutically or veterinary acceptable aliphatic, alicyclic and aromatic
carboxylic acids, dicarboxylic acids tricarboxylic acids and, fatty acids. Preferred acids

30  are straight chain or branched, saturated or unsaturated C;-Cyg aliphatic carboxylic acids,
which are optionally substituted by halogen or by hydroxyl groups, or C¢-Cy2 aromatic
carboxylic acids. Examples of such acids are carbonic acid, formic acid, fumaric acid,

acetic acid, propionic acid, isopropionic acid, valeric acid, a-hydroxy acids, such as
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| GR conpounds, etc., some of which are di scussed above. 10 The fornmul ati ons
of the present invention provide for the topical admnistration of a
concent r at esvesmb4/é30487, suspensi on, m croenul sion or emnul %b?)ﬁs%dﬂﬁmosoo
intermttent application to a spot on the animal, generally between the two
shoul ders. It has _been discovered that the inventive fornulations are
especi al | y act #lyeolia geip a4 lagtig acdd. chleropgetip agihebenzoisy apifl, methope swifonic apidi4ndd t o

manmal s and bi giisylic@sfae Gh@nbks BPibdrbdkyliél 84S inQddeSoxa B SRR, mate diddsuccif@t t| e
and horses. These fornul ati gns conprise a conpositjon of an effective

anount of at |¥ibt2rBRE ARiGAR alef peidadingegmplevefts tsaipxdis poidds iciricacid.

phar maceut i cal F@fy acid uRTude all YhaAGeRMicall 6r velkink lhcéée_@iylﬁ ls£uMR8 Puraturated
crystallization, inhibitor js optionall #‘gpresent. he nodul.i spori.c_acid

derivative ar e PUHERTAGBANS cpropRdic peids Ravinge? i 2orathapertoms r Fxamplssdprlyds a
proportion of acid, {sOmARRUECIdI QY buitie hed, kY adlfl, pAREIHE acld, sRarPRIE 0180% 20
and nost prefera li\é ‘%bout iiﬂto ,aquSpgo(ﬁ)erpent ﬁ&c@es as wei ght by volune =
W) . The | i quitddiplicaeid, lpplepigast jRbenylsterig s gid G bR 4 cids) i pgfudsy SIGGORIS T i nar y
accept abl e or gagd, glyc yaRtacidAgd RPbbiemahkdiyy an organi ¢ cosol vent. Al so

contenpl ated are the pharnaceytically or_ veterinary acceptable acid or base
salts, where applicdls &m gﬁﬂ%ﬁhé%@w\%@s CHrRBtrRTEUSRILK 08 JteRBATY HEF8IBhIe The

term"acidip 2ot efgaiictase. ISugikdBaRide)] fotddapR] th kel mbalnd akaept abl e
i norgani c or organi c acjds. Inogggmc aci.ds include mneral acjds such as

hydrohal i ¢ aci EAEth eflsalis SEShASIRT St SPdUmyRARSEHER) Bretesiam; gLalewm £l ¢

aci ds, phosphoDirgniRChagss BEdde e dofandi 1§ArocMbPodiidChefboySlic hbiab Wales, hlch .
phar maceut i cal %ﬂé Qr veterinary accept ab4 e al|phatic, alicyclic and aromatic

carboxyl i ¢ aci g€l ferexarBRl themarphelwe ppd RipsrgEg 4t aci ds and, fatty acids.

Preferred acids 30 BeRrinfcoBBkt fife Hqudd cRAGNEHEN wil pletiat PEhve R diteaicur at ed
Cl1- C20 aliphatic carboxylic acids are gptionally substituted by

, h
hal ogen or 1By RSREtaBhaS bebyestyglout &9 a‘&é@%%?{??ﬁﬁq Yebetwean 7oyt 20ang abeys 30,

Exanpl es of sugR amielf ofrtRis CRMBANIC tRCHWralll Sdrifiositias | FefethiblyBichiesedfhgd the acetic
acid, propionic acid, |soyrop|on|c acid, valeric acid, a- roxy acids, such
0

( . . yd :
as 41 WD 2004Fuinsttopeq7 o6ty sempeasiono 1t iy weld within theskill layrd of e pragtitionsry’

chl oroaceti c agd fiecBNRMIEsoRehthn tHEbR8 8L ph@mbersaci d, and salicylic acid.
Exanpl es of dicarboxylic acids ing¢lude oxalic aci ic acid, succinic

d, nal ;
acid, tartaric aci dlBgfIgang wseivent fqy thedjquidicarsisy wehisfe ‘QHI?H‘;’%’QPI%&RXHE}W%i dis

citric acidg bght ¥r Red Ban laB&l UdE Ik RN TRERY tHaBAobY RPCY BARRINREVY a _
accept abl e saturated or unsaturated 5 al |q;1)hat| c or aromatic carboxylic acids
a

havi ng 4 to 24 dieleetsigrrontantref batwenpbey 10sad abrat 4§ rsierably detween pawht 9adi ¢

aci d, sec-but yLjgy 36 i pés%%ﬁtga@fa&vgma@ans? b et if the%taﬁlﬁésiitﬁbnaag%o%hﬁﬂo%i C

acid, | inoleic acid, linolenic acid, a phenyl steric a cid. t her aci ds

i ncl ude gl uconiwgight/weight (W/W) ratio with respect to the solvent of between about 1/15 and about
1/2; the cosolvent is volatile in order to act in particular as drying promoter and is
25  miscible with water and/or with the solvent. Again, it is well within the skili level of the

practitioner to select a suitable solvent on the basis of these parameters,

The organic solvent for the liquid carrier includes the commonly acceptable
organic solvents known in the formulation art, These solvents may be found, for
example, in Remington Pharmaceutical Science, 16™ Edition (1986). These solvents

30 include, for example, acetone, ethyl acetate, methanol, ethanol, isopropanol,
dimethylformamide, dichloromethane or diethylene glycol monoethyl ether (Transcutol).

These solvents can be supplemented by various excipients according to the nature of the
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acid, glycoheptonic acid and | actobionic acid. The term "base" contenpl ates
all pharmaceutically or veterinary acceptable 10 inorganic or organic
bases. Such \bgs@sosdist ude, for exanple, the alkali netal gRduahdsasisae earth
metal salts, such as the lithium sodium potassium nmagnesium or calcium
salts. Oganic bases include the conmon hydrocarbyl and heterocyclic am ne
salts, which idesiresddbases,sncheasdinghecaptylic/capoc piglycends (Estdsapiopbligiyhl 882)sd¢ie s. The
organi ¢ sol vent, fo5 4 RS1ehd SVl carrier vehicle will preferably have a
dielectric 15 %’ongtpa%? o%glget ween about 10 and about 35, preferably between
. O . . , " p y

about 20 and about 3Jbe liqeifsamienmanelsoompiissa migreemlsisng Misrocomisions e also
conposi tion prefaf ahid LLRIEAERT 19 iclk € .'c%!e?{ : % e
conposition. It ias wel | w thi b the gt?ﬁf"’ F'e\rlrlgltl 0 ut1 %sﬁgc@%wgﬂesrym{ng
sel ect a suil abtompsising anaquequs phass 48 ody phiase. Hesyefagient and e epsrfadting. Jhepaare ¢
cosol vent for tﬁé‘s}'“&%%ﬁi%@“% udehicle will preferably have a boiling 20
point of less than about 0C, preterably of less than about 80C, and wll
have a dielectric ddamemnlsions atre coenesedaplosieble Climertiond ofitmid®dropletsf ofr bl vy
bet ween about 20 and . »aRatn36; lsSr & - resent
in the conposi t%gn accor g#ng_tgpgmemé[gﬁ}ta%%g?gﬁg& tgrggtallgg)ﬂy\ni%%e?rgggect to
the sol vent of #weows@hasabdbe size of Shesgaticeagenpieots ig Jess thamh 2000w GI00R 19100800 at i | e
in order toj@ct ek BnP@ibhd ohr ' b Sl :

16C1 fof BrPiohd) C 4hé ntcid Hin L3 > th
water and/or with the 531 ve_ntn. Acélgll n, q?%&#@m&e Ian\?mﬁ%ﬁ%t%nt%ﬁg%ﬁﬁc:m’ﬁes\%l of
the practitionend ¢osusfatesastive (GubPAhinioteceled whish, b lavrreinp ke intesfaciah tepeion,
parameters. Theyprdapl 'cr%gﬁﬁ{ﬁf%htdc%rfoﬁﬁ'éﬁs dn?:'rﬂedﬁs arrier includes the comonly
acceptable organic solvents known in th ornmulfation art. These sol vents
may be found, for cbhamply @hasesaRinpariipuian bPfamerhfremmiiverh! @oiegatahde oilsefrémdi ti on
(1986). These s ' : , oft t :
nmet hanol , et han%%ﬁf}g&gp&gﬁ%{%wg@% |g¥¥8%rhd$%<? g&n@m@%g?%h Iog rah(;{#e{l%tﬁg eﬁ{’)ﬁr?
di et hyl ene dfycoixtyrem ok sueh | compbunds.( The wily pwhese )preferably pomptites driglycerdss 4sd
suppl emented by yari ClRhieRtfaiAC i t@,.t e~ of . .\\AD
2004/ 030457 PCT?“_U%288°§7Q'6'§35Q0&‘9’E§§?‘?e By for SRl s otpfccdic
caprylic/ capri ctrighicedidec eFhiegeily(pthascawlrepresem, i pasticdarpfromaibewtc2 toaahiout 164%,
propyl ene gl yco - 4 QUi i rd b I KO0
i or gomil st one. £ AFstlafly SinBbk 2 oBB ) M EABR APaRul B ASTAENAY
M ?:roehrrul si ons aft:aenpm?mmny systens 5 corrprihsi ng an aqueous phase, an
oi ly phase, sur f ac,an cosyrfac
isotropic | izgui ds. ﬁh%r%%gspﬁgsﬁslﬁg?c{ggc%ﬁg%? é’ge g,%(tmgf) gglyéglﬁéglﬁaglgggp%%cz[%gf
m crodropl et s opropylene glycol, glycol ethers, polyethylene glycols or glycerol. Propylene glycol,

diethylene glycol monoethyl ether and dipropylene glycol monoethyl ether are especially
preferred. Generally, the aqueous phase will represent a proportion from about 1 to about
4% V/V in the microemulsion.

25 Surfactants for the microemulsion include diethylene glycol monoethyl ether,
dipropyelene glycol monomethyl ether, polyglycolysed Cs-Cio glycerides or
polyglyceryl-6 dioleate. In addition to these surfactants, the cosurfactants include short-
chain alcohols, such as ethanol and propanol.

Some compounds are common to the three components discussed above, ie.,

30 aqueous phase, surfactant and cosurfactant. However, it is well within the skill level of
the practitioner to use different compounds for each component of the same formulation.

The cosurfactant to surfactant ratio will preferably be from about 1/7 to about 1/2.
There will preferably be from about 25 to about 75% V/V of surfactant and from about

10 to about 55% V/V of cosurfactant in the microemulsion.
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aqueous phase in the oily phase or conversely of mcrodroplets of the oily
phase in the aqueous phase. The size of these mcrodroplets is Iess than
200 rim (10QQp baadftRsP00 nm 10 for enulsions). The interfrg @ odsiobdtd S
conposed of an alternation of surface-active (SA) and co-surface-active
(Co-SA) ol ecul es which, by lowering the interfacial tension, —allows the
m croenul sion to be Likswiee 8 pRyprlemEdrRalsp wetHmown taa piagtitionersin therforymiatior ul ar

be formed fromgq ﬁ%fé’xlredoéo-ééﬁﬁﬁﬁsaéé ShdRd Iwfhichl & AMproRRR M BFiRE RO ika¥CRSY! at ed
gl ycerides or fromtrlgl cerides; or alternatively from 15 m xtures of such
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triglyceride, The oil ha se Will represent, in particular, fromabout 2 to

about 15%  Sror® 4bapt | deiPaout POy ORVACBRrehl: of shoBLE 1o @Dgut S g BRI om
about 8 to abou[srefarémy\éhhes@tmdshv@thmegﬁﬁwmehalsqm on@olIt'i@ @%ﬁgﬂglmmm of

i ncl udes, for exanple water or %% ycol derivatives, . pr opyl ene

gl ycol , gl ycol @€ ﬁ@?%"““il)ﬁf foemply Hbthalllﬁ'BBP%n"?fra“SIlQé’é?fdhe "‘WB?IW ogitedcol |

di et hyl ene gl yC&Hagrs&a@r?&efbwoﬂa%%u&%ﬁt&iétafdcf@edal%ﬁrsgfﬁéc‘sﬁhe Mﬁ%é@b@kd@{tﬂ?ef are
especially preferred. Generall é he aqueous phase will represent a
proportion fronthapaked cye.t dcepiile inlabhgopere thase avhasecaddition psgvisies fxSewer hact ant s
for the mcigpe I et her,

di propyel eng@gr‘% lprg}%dn{éﬁeﬂﬂaaﬂg%tt@ ISQ(E;wa 1yyco Mg@%ﬁtég}’sao gl ycerides or

pol ygl yceryl -6 di ol dtheughy thlsaﬂmtmrﬁweﬁofh@ Ifrwela‘g@nr fancoptionadly cemprise gwterfimct ant s

i ncl ude short - ﬂg = §H§7{8 Sut8b &{1 28 {ﬁgar)% m ounds
are common to t tElr ee E‘lgﬁpo(r)lnents dﬁ? uus%gg a%lovgvgl. 1lI(1) aquéaous phase,
surfactant and @@h@lﬁﬁ%ct ant. However, it is well wthin the skill Ievel of

the practitioner to #gedhiifitheah afs9”9391 AtSad 04 uoﬁi%&ﬁ}rg] Q%Hpg.géﬁa el %@g#tsarre

formul ati on. The cosurfactant to surfac ant rati o rom
about 1/7 t &5 aboidation i air, this agenhbéing iy nattisnlabpipsanbinf o prrerbonef @QuftQ)OOéH@ut 75%

V/V of surfacta 5, VN of cosurfactant in the

m cr oenul si on. %u@%@%?\? I%%%gi ‘@? ggg%%%%g?gé Li kew se, the

co-solvents are al s&rywllizaipwiphibiters whish qet Yetuseshia thei inventien indpdeul ati on art .

Preferred co-solvents are t Moﬁ&ng QEBﬁﬁs QL c?yri(ér@@f@l ﬁglleude
ano

for exanple, absolute et ﬁanol 0 ropa propano
present, it is mdepfemryépmhdor@,heolwméml Bly mnzsil n¥edhol omanngolprebsenal, i n a

roportion 0 ut r efsk;ahl bo odigm about
broportion a5 OfordRPUlor' bAyshemieARs (Whe & chabinhl Y 1@imAPOl Sodifh

carboxymethylcellulose; or acrylic derivatives, such as methacrylates and others,

- anionic surfactants, such as alkaline stearates, in particular sodium,
potassium or ammonium s tearate; calcium stearate or triethanolamine stearate; sodium
abietate; alkyl sulphates, in particular sodium lauryl sulphate and sodium cety! sulphate;

25 sodium dodecylbenzenesulphonate or sodium dioctyl sulphosuccinate; or fatty acids, in
particular those derived from coconut oil,

- cationic surfactants, such as water-soluble quaternary ammonium salts
of formula N'R'R"R™R"'Y ", in which the R radicals are identical or different optionally
hydroxylated hydrocarbon radicals and Y~ is an anion of a strong acid, such as halide,

30  sulphate and sulphonate anions; cetyltrimethylammonium bromide is one of the cationic

surfactants which can be used,
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preferably corresponds to the test in which 0.3 m of a solution conprising
10% (WV) of the conmpound of fornmula (1) in the liquid carrier and 10% of

t he i nhi bi t ¢fo AoPosdposited on a glass slide at 20C and st and
for 24 hours. The slide is then observed with the naked@?@&@%@%’%@abl e

i nhibitors are those whose addition provides for few or no 10 crystals, and
in particular |ess than-l0nise sedts af Hrmple 2FRRAVT,)in Ghivhylst Biradicalll arhiderghealt hi s i s
not preferred, i j )r i e i ticular
' o propor i o3 SRl B G R DR R - BB e ool ' 0§
to about 5% Thseont of the batiohio suramhnsivhichocaniprise an anti oxi di zi ng agent

intended to inhibit 15 oxidati | i t.hi s, ' L DAL CU ar
present in a proportion o?éng%{&fﬁgﬂg%cgﬂg’ Eugh aggg%c?gﬁf/}?wﬁ ng er%?%fsyéyof _
aEOUt 0.01 6o adbitan, th PEEulaCPylysabdte 3¢ tar polypxykthlenaed aligii etirers; aolyttbylermed i n

the invention i ugde, .. - | rol.i e Vi ay|l I

copol yners of g‘l}%}l gg%%tf’a?) ggh’éﬁggtgkﬂ%f ny+%"9?%of)f gcgl?%r °gp|1’>9§)1gﬁ§‘%}§lné§“%f?=yco| S,
benzyl a:c cohoLpOlmnﬂl}’bi_lqtedg fapty exlerthols, Eﬂywptgyltmltedof]attr)odclyilsx?recdpylymnmt afd I
esters of sorbi ; | car boxynet hyl cel | ul ose; or acrylic
derivatives, 58{}:l rées&?r&eetaﬁgé{r:vpgfléeﬂg%%ﬁén others, - anionic surfactants, such
as al kal i ne stearates, i-mnphpieiicsirfetaggdaches substititad Sugdranpoandsod betnng
tearate; calyciums tearat 'gﬁ-ggp ] , ' i et ate;

al kyl sul pﬂgt es, in parti%@?eg‘?rgbsl%% um gffﬁy aggﬁﬁéﬁtg%g&gpﬁaﬁ%ggtét%#@gtyI

su: pEat e; 25 tsodi uninde fa@iydlb_éflggsfwgsdl qunhur’;itgem,l)mlcrysﬁﬂmﬁmdhl_ﬂbﬁgrlpair will be t
sul phosucci nat g;_o0r : : S ved. coconu
oil, - cationi gseg0r§§§t%#§ ggdlsutﬁdr%gar\ni\ﬂg’eﬂp?gol%’gé e%qﬁfa%jgi?l%g&gu% A ﬁér:n salts
of formul a NFRpRyRetiRYpe and offa sotfadetagtiR agendi Théss agangs witldetselecttd iompadicdlirer ent
optionally hy I . Ya..1 S an anion of a strong
acid, such as g‘% |§%§€D§r§j§u£&é%ﬁ§a gﬁgﬁog% g(%rg é%gﬁgglgg?)g%r's;

cetyl tri metiyl anmonPartieularlypreferrdddilmfernidg dgbms ofgtolyaneric typsdnchaiet ant s whi ch can
T IO ol M S LS T
hydr oxyl at ed hydr ocar bor pdddiingdklsoholscareidecyl ami ne hydrochl oride is one of
the cationic surfactants i cap.he used, - .non-jonic surfactants, such as
optionally pol yoxyet hyl éné§1ce’1§4;!' rss{%g‘r"gﬁoafestae[%a%doorfgfnyg’h?&f(ﬁm%arti cul ar

Pol ysorbate 80, or poly®@speidiy| pefatraeidsufabeydctied hgamss, inpdidy ahdsy Inemde of gloycol

stearate. ngl youyeLiu enet et 0t VAL 65 R f 8L Obr Yebian R SILUEETS oSt o7 .

various grades of polysorbate, for example Polysorbate 80.

The film-forming agent and the surface-active agent can in particular be
incorporated in similar or identical amounts within the limit of the total amounts of
crystallization inhibitor mentioned elsewhere.

25 The pair thus constituted secures, in a noteworthy way, the objectives of absence
of crystallization on the coat and of maintenance of the cosmetic appearance of the fur,
that is to say without a tendency towards sticking or towards a sticky appearance, despite
the high concentration of active material,

Particularly preferred antioxidizing agents are those conventional in the art and

30 include, for example, butylated hydroxyanisole, butylated hydroxytoluene, ascorbic acid,
sodium metabisulphite, propyl gallate, sodium thiosulphate or a mixture of not more than
two of them.

The formulation adjuvants discussed above are well known to the practitioner in

this art and may be obtained commercially or through known techmiques. These
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pol yoxyet hyl enated fatty al cohols, polyoxyethylenated fatty acids or

copol yners of ethylene oxide and of propyl ene oxide, - anphoteric

surfact ant s,wggslanssubstituted | auryl conpounds of bet gid8usindsBagsod"
preferably a m xture of at |east two of the conpounds listed aBove. n a
particularly preferred enbodinent, a crystallization inhibitor pair will be
used. Such pai r €oncsitaisd sompesitiops arpgensrally Rrisperehby Fimplesrixisg obthe ponstimentsasng
agent of  pol yneéfined bnuRe, AMhtRbodlySHb kag8g ekl iV R ARMY actiVd @i AULME fatti | | be
selected in particular, fromfth ofpounds nenti oned above as

e C
crystal |'i zati onSHYfR #idithsn theyofhesdngredisnisor pPYUIREPBAERE fi | m for mi ng agents of

pol ymeric type incl upg:volumel dpBlidasah B &f GE 3EBSofAboR®3/16i dBYtNYAD piefRAb8; of
pol yvi nyl al cohal s, ., and - cogol ygers of vinyl acetate and of
t > pelefon

vi nyl pyrrol i dondhe opdsp et pbau Fateendsqf theserder of pbapt 0ddfa gbaut Sipldeidpgst hose

made of non- 20 gkRAdifg Siitht deighidfhe Amafi.er abl y pol yoxyet hyl enated esters of
sorbitan and in particular the vari,ou% %a_des .of polysorbate, for exanple
Qa

Pol ysorbate 80. The Fil YeFRyatians geeasting npRatien preaeitemiely; cffectitpetor lengn i n
particular be idnaRéROdfafiBE ih he itrdithdft 6F pdrfbRe b8! asaffEh NdFSmivhialie Nmd,hR 11 mi t
of the total armuntsi of . crystallization 1nhibitor nentioned e|lsewhere. 25
The pair thus c8HEEY e efsmal mammeals suphas dogsand Gis-+ Hip ineeptive fleengsioat exlibée of

absence of 10r ygégtd bfZetebDRneR ahiifst 6 @t panticohsct® i 08 ¢ paGeulAT b BndQskEEL i C
appearance of the fur, that is to say w thout a tendency,towards sticking

. ; y W1 A

or towards a st ilEkVEMYEfPEasiony RiEther exhibt igxnegygHhendiraEng IRstEmsIRUS A ve
mat erial . Parti gsthshidsitesRb@ERlop@akigdt | oxi di zi ng agents are those conventional
in the art and 30 include, for exanple,, butylated hydraoxyani sole, butylated
hydr oxyt ol uene, ascoPpiadyantages aad ghasppiaristcs it b fwentien Wil ésgﬂmeg@wrame),n
sodi um t hi osul phabigg e AlIWiNG EHs&ipbn, BRlen BPWEy SMRA-lindilky Khmplegm The _
formul ati on adj uvanFs di scussed above are well known to the practitioner in
this art and3may be obtained comercially or through known techni ques. These
45 WD 2004/ 030457 PCT/ US2003/ 030500 copoaviprpged conpositions are generally
prepared by sinple mxing of the constituents as defined above;
advant ageously, the starti nq point is to mx the active material in the main
sol vent and t he EXAMPLE:Topical Spofronformylatign (2076 F'ct-yte! nodulisporapide), o| une
applied can be (}I t he rdelr.of abqut C‘} {o.about .1 m, preferably. of

spot-on formulation comprising the Iollowing ingredients was prepared by mixing the

20  following ingredients

Component Amount (% w/v)
t-butyl nodulisporamide 20

Tenox 2 (antioxidant) 0.02

Transcutol (carrier) 100 gs

EXAMPLE 2: Topical Spot-on Formulation (10% w/v t-butyl nodulisporamide) A

spot-on formulation comprising t-butyl nodulisporamide was prepared by moving the

following ingredients

Ingredient Amount (% w/v)
t-butyl nodulisporamide 10

Tenox 2 (antioxidant) 0.02

Miglyol 840 (additive) 10
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5 the order of about 0.5 ml, for cats and of the order of about 0.3 to about
5 mM for dogs, depending on the weight of the aninmal. The formul ati ons
accor di ng t owbheosoBdsenti on are extrenely effective for fuﬂgﬁﬁtﬁbﬁﬁ's of
time in the treatnent of parasites such as fleas of rramm

particular, of small mammls such as dogs and cats. The mventuze

fornul ati ons epdagrddient 10 degree of ef fect i V§ ﬂmﬁ@’aWﬁét ot her pparasitic

insects and i NG falﬂtﬁiﬁﬂnﬂﬂﬂ FTTKS: ge—TTventTve fornutjat i ons
further exhi bi Lm%en reating infestations cause by ectioparasites
and endopar asi { Brenscaph@iquiddusied ages and char 2d0&as stics of the ijnvention

w || becone apparent—on—Teadrng-thefottowrg—descriptton—girven by way of
non-limting exanples. 15 EXAMPLES EXAMPLE 1: Topical Spot-on Fornul ation
(20% W v t-butylne

- lLisp de ot-on formul ati on conprising the
foll ow ng ingr Y ﬂ;ﬂ rr‘E)F’%’f‘j‘%ﬁ@gmxingthe 20 follow ng ingredients
Conponent  AmounThe(spotadn fmymulhtadmat:gdrdmpﬁbtﬂ:&ampbrl&nisc@pm o dngddo@s ififesied ovith dant )
0.02 Transcut 0%1 % ar . (g ts . Topi cal ot-on Fornul ation
(10% W v t-but (ﬁﬁl i s %T %SP aﬁeﬁug d[l? N conprising t-butyl
nodul i sporam depwgs pr gaar ed by {rrovi ng thed foll owiing i ngriedi ents |sgred) ent

Amount (% w v)| t-butyl} nodulisporam de [LO Tenox [2 (anti o><| dant) 0§02
M gl yol 840 (apdi-tive)110__46 WD 2004/030457 PCT. IS2003/..030500__| redient
d

Amount (% wi v) | Yeeffond Y0 yst all997ht i on| 10 bi t of99-6 Tr af9bt ol ( 1 ui
carrier) 100 gp EXAMPLE 3: Long Term EH i cacy Thie spot-on fornul ali on
according to anmpte T—was apptTed—tofour—dogs infestedwtir—fteas—for a
thirty-five day period. The results are sumari zed bel ow

The data demonstrate that the spot-on formulation retained its efficacy for the thirty-five
day period.

EXAMPLE 4: Long Term Efficacy
The spot-on formulation according to the first Example 1 (40 mg/kg) was applied to four

10 cats infested with fleas and its efficacy for thirty-five days was measured. The results are

summarized below
Day 1 7 14 21 28 35
% effic 100 100 100 100 100 99.2

The data demonstrate that the spot-on formulation retained its efficacy for the thirty-five
15  day period.

EXAMPLE 5: Synmthesis of t-butyl nodulisporamide
A reactor fitted with a stirrer was charged with 4.8 L of MTBE and 1.2 L of THF.
Stirring was started and after mixing, 1.11 kg (1.5 mol) of nodulisporic acid A, used as a
solvate prepared by crystallizing nodulisporic acid A from methanol and acetonitrite in a
20  molar ratio of 1:1:1, was added to the to the reactor and allowed to dissolve. Next, 0.26
kg HOBT.H,0 (1,70 mol) was charged to the reactor followed by the addition of 0.35 kg
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Day 1 7 14 21 28 35 %effic 100 99.7 100 99.6 89.3 71.8 5 The data
denonstrate that the spot-on fornulation retained its efficacy for the
thirty-five wgay kpd. EXAMPLE 4: Long Term Efficacy T S508bi

formul ati on accoor4 iﬁfr;:g to the first Exanple 1 (40 ng/kg) V\kklgjs ap%qsﬁ)e%fﬂ?o f our
10 cats infested with fleas and its efficacy for thirty-five days was

measur ed. The rafsauimel ocdM¥CC {Uhwmol) zoer betrod dalyS b, KeepihgAlie Benp8Hturdethei ¢ 100
100 100 100 100 3 denonstrate that the spot-on fornul ation
retained its ef??‘%gﬁge%g%%@?hi rty-five 15 day period. EXAVPLE 5:

Synt hesi s of t- but ylThaodsthicsyrs tkemistiwedifor ¢hot 21-3G°Ct Fellowing thim 087 kg pETBAaAs
charged with 4. I A : ey Q@ﬁ after
m xing, 1.11 kgé(§@B%%%?@ﬂgﬁaﬁﬁ%ﬁfi@gafnﬁ %15%{3112% S gﬁ ¢ g%t?l%%?(gﬁg
prepared by &ryeategeni20i38tC. nBuhikppovasdheastimedAor ¥ ah 20830f@nol and acetonitrite

ina 20 nolar ratio Py e I : t |l ewed to
di ssol ve. Next, 0.2 {I%‘%‘“%‘E’%‘P.“%% %gﬁ%nﬁn’gﬁg Q@%gﬂ%tﬁd;%ggﬁﬁg?{ﬂh@}?lg@c%ﬂgr

fol | owed by t hethadaketwasmvaghfed gvithsh kiy/v) MTBROTEED (B¢ 0.804 57 nRaTy di82088£088600  of
a melt of DCC (.7 r ; iNg:hbe tenperature of

the reaction bél%ev\cgléé;wz%pg%@jlle%ﬁcgﬁrﬁbgf(ﬁ?%ﬁw/a%w?%%Eg{%:y?% e Qf or 4 h at

20- 30C. Fol | owi ng t Hihs filtated Mvekgronfbirt®And (vashed Sqnenitipllywmith 50 ded0.5\Neaqueouger i od

of I h, agaikp k i . f I i - 30C. The
i xt ure vae | ney Rtk g BATRE LA kbl sHRGh bitogiies the el T 00
m xture was fil (MTRETEVpwas dontentrated hvacuplBXBLQA)-100haBat) recacbRE. was washed
with 4:1 (v/v) MIBE/I 3 . ne f.a passive wash. The,cake
(DCU) is collected aGéd_ggf ?cg%%(r)l?%lgrﬂa %: a&%cslta %&?gfﬁgh%g‘% rcglncﬁ%tfaé%d[s'f vagg o 35
filtrates were EoWhiem@d Igrnehsixnhaddbdsathustiningdd thy avatéritrite ©@lutiom bved a pedddafueous

10 hydrochloric,acid 40 of .agueou urat.ed sodi.um.bi car.bongte. The
washed filtrat ezéh( R)IT%E?%HE)A éﬂ“sowcgrﬁfc:lglna%} a%n?algé iaﬁgvttma?: Jo° ?ﬁ%@d,ovgbﬁ?ﬁoa?}@ar) to
ca. 6.0 L. 650 (Dretonjundtleninashddevithasetardoitdvacrd3 2 vey) 0t USLpTheadidomsclent r at ed
Iag e;/g?liu? r ;[ lo eB'SgFia—bxﬁ%l\r?g%sg Iaé aéﬁbé%n:rlleglm%%‘;ug:eha% th%gc:jne gac% gt O%Sl’ E'th O sttar(l)t \;E'e?g t.

The crude t-butyl nodulisporamide was subsequently recrystallized from acetone/heptane

by first dissolving the crude t-butyl nodulisporamide in 2.5 L of acetone and then adding
5.8 L of heptane over a 2 h period of time with mechanical stirring at a temperature 20-
20 25° C. The mixture was then aged for 2 hat 20° C.
The slurry was filtered over filter cloth and the cake sequentially washed with 1:4
(v/v) acetone/heptane (2 x 1.5L) and heptane (3.0L). The cake was air-dried for 3 h at
ambient temperature and then under vacuum at 40-45° C to constant weight to givea
molar yield of 75% of t-butyl nodulisporamide based upon nodulisporic acid A.
25 The above description of the invention is intended to be illustrative and not
limiting, V arious ¢ hanges or modifications in the e mbodiments d escribed herein may
occur to those skilled in the art. These can be made without departing from the scope and

spirit of the invention.
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2 h at 20-25C. A yellow precipitate forned and this was filtered over filter
cloth 15 (Dralon) and then washed with acetonitrile/water (3:2 v/v) (2 x
1.5L). The solid was then air-dried for 3 h at anbient tenperature and then
in vacuo at 40-45 Cto constant weight. The crude t-butyl nodulisporam de
was subsequently recrystallized from acetone/ heptane by first dissolving
the crude t-butywganodrsparpri de in 2.5 L of acetone and then adding 5.8 L
of heptane over a period of time with nechanical stirring at a .
tenperature 20- 20 25 C.l-The ‘nfBet-op forggelationfarthe fresimens or prophylaxisofparasiice
slurry was fil tigfe@skcaMe mamirals@r bedsitichadfiptidee cake sequentially washed with
1:4 (v/v) acetone/heptane (2 x 1.5L) and heptane (3%% The cake was
air-dried for 3 h afl) an®h isetiveemouitaf shicestonenqdulisporis ardd dspyetiism at 4 0-45 C
to constant seight (%) 0i ¥Shadmadditically ofivetefina®y acéeptib® liguiddiniét vahibihdgs por ami de
based upon nodulisporic acid A.,25,T@e above description of the invention is
i ntended to be illu&rat pFEsAHEALIMOMNTY (i ng. V arious changes or

nodi fications in the enbpdi meme spdies ErnBREon WRERdiRg 1HRYaim QCHMER SdinpRas e

skilled in the art. These can be nade t hout departing fromthe scope and
spirit of the invenfon.ay WW@‘“&EX st oge nﬂ&%‘&ﬂ“-ccﬁ‘f’df‘éﬁ“?ﬁﬂvﬁtqfﬁf for
the treat nent oprmpni@phyl axis of parasite infestation in manmals or birds
whi ch conprises (1) an effective amount of at |east one nodulisporic acid
derivative 5 (2) a phar maceyii¥ 3 jfar yracceptable liquid carrier
vehicle; and (3) a crystallli e spot-on fornulation
according to claim1, whicheoceny ot vasameunt of at |east
one nodul i sporic acid derivati 6 9111 y, | ~/nl | r
Rl 4 r 9 4 10 wherein Rl is (E Qnald y substituted

al kyl , R

10 I
wherein
R;is (1)  hydrogen,
(2)  optionally substituted alkyl,
(3)  optionally substituted alkenyl,
15 (4)  optionally substituted alkymyl,
(5)  optionally substituted cycloalkyl,
(6)  optionally substituted cycloalkenyl,
where the substituents on the elkyl, alkenyl, alkynyl,
cycloalkyl and cycloalkenyl are 1 to 3 groups independently selected from
20 @ alkyl,
(i) X-elkyl, where Xis O or S(O)m,
(i) cycloalkyl,
(iv)  hydroxy,
(v)  halogen,
25 (vi) cyano,
(vii) carboxy,
(vii) NY'Y?, where ¥' and Y are
independently H or alkyl,
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(3) optionally substituted al kenyl, 15 (4) optionally substituted allcynyl,
(5) optionally substituted cycloal kyl, (6) optionally substituted
cycl oal kenyl, where the substituents on the al kyl, al kenyl, al kynyl,

cycl oal kyl and cycl oal kenyl are 1 to 3 groups independently selected from
20 (i) alkyl, (ii) X-alkyl, where Xis O or S(Om (iii) cycloal kyl, (iv)
hydr oxy, (v) halogen, 25 (vi) cyano, (vii) carboxy, (viii) NY'Y2, where Y
and Y2 are independently H @Gx) alalphoylaggng, and al kanoyl anmi no, and (x)

aroyl am no wherein said aroy}is '! QPQ u I i groups
i ndependently selected from R ('/ﬂ?&gry (L:#grg@y%ag# b{#lt %cwjg?ﬂeé%n%\l%s%"}bg&g%lll IS
optionally substituted with 1 5 with 3o dgesupsindeperdontticislected fromPect ed from R
f, (8) perfluoroal kyl ( a 51 O acflz : : ngn;u' 10wk PM 1 toO
4 het er oat ons independ?r?tlyﬁgﬁeﬁﬁﬁgﬁmﬁﬁ%ﬁsyg}ﬁ u aﬁ%ﬁlm trf(t)l{gie)n at ons
optionally Substituted by 1 wgowmwnﬂmﬁaewéméﬁmesel ected from 10

hydr oxy, oxo, al kyl and gjal o} o yWhi ch may be saturated or partly

unsaturated, Rz, R3, and ‘R4 are i1 ndependently ORa, OCO2RG, O NRRd; or R
and R2 together represefd) =G S=piRmenherh le qoptainingfrows 14p & heterogtoms 5 R

and R5 together represent - OmgepeRfent! selebiod Ebidoxfen 1l 23d NEtbdeROGRAE Ra
optionally substituted by 1 to 3 groups independently selected from
10 hydroxy, oxo, alkyl and halogen, and which may be saturated or
partly unsaturated,
Rg, Rs, and R, are independently OR®, OCO;R®, OC(O)NR°R?, or
R, and R; together represent =0, =NOR® or =N-NR°R%;
Rs and Rg are H; or
15 Rsand Rg fogether represent -O-;

Ryis 3] CHO, or
(2)the fragment
Rgis 1 §H
(@) ORYor
20 (3) NRR®
Ry is (1) H,or
2y OR%
Ryo is (1) CN,
@) C(O)YR’,
25 (3) C(ON(ORMR’,

(4  C(ONR°RY,
(5) NHC(O)OR®,
(6) NHCONRR',
(7) CHzOR',

30 (8) CHO0COR",
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Ri Rs is (1) (2) ORE, or 20 (3) NRRd RO is (1) H or (2) OREE Rois

0
1) ON (2) (OOR', 25 (3) AONOR' )R, (4) C(ONRRd, (5) NH(O COR',
6) NHC(O NRERW (7) CHzORa, 30 (8) CH2OCO2R', 50 (9) CH2OC(O NRRd, (10)
C(ONRCNR R4, or (11) C(O NRSO2Rb; represents a single or a double bond;
5 R is (1) hydrogen, (2) optionally substituted alkyl, (3) optionally

substituted al kenyl, (49) opCHGOINRBAbstituted al kenyl, (5) optionally

substituted al kanoyl, 1 6) | &y substituted al kenoyl, (7)
optionally substituted gll en%@&heﬁg)%bgt ionally substituted aroyl, (9)

optional Iy substituted &yl , C(@B8R°seeRYonal |y substi tuted cycloal kanoyl, 15
(1), 0Pt onal 1% a0t |1 g gl KSR l?) P Fonal | subs(]
substitut edScyBf Bal kenykl)  hydrogen,
(2)  optionally substituted alkyl,
(3 optionally substituted alkenyl,
(4)  optionally substituted alkynyl,
(5)  optionally substituted alkanoyl,
10 (6)  optionally substituted alkenoyl,
(7)  optionally substituted alkynoyl,
(8)  optionally substituted aroyl,
(9)  optionally substituted aryl,
(10) optionally substituted cycloalkanoyl,
. 15 (11)  optionally substituted cycloalkenoyl,
' (12)  optionally substituted alkylsulfonyl
(13) optionally substituted cycloalkyl
(14) optionally substituted cycloa[lkenyl
where the substituents on the alkyl, alkenyl, alkynyl, alkenaoyl, alkenoyl,
20 alkynoyl, aroyl, aryl, cycloalkanoyl, cycloalkenoyl, alkylsulfonyl,
cycloalkyl and cycloalkenyl are from 1 to 10 groups independently
selected from the group consisting of hydroxy, alkoxy, cycloalkyl, aryl
alkoxy, NRER", CO,Ry, CONR'R? and halogen,
(15) perfluoroalkyl,

AAw

25 (16) arylsulfonyl optionally substituted with 1 fo 3 groups
independently selected from alkyl, perfluoroalkyl, nitro, halogen and
cyano,

(17) a 5- or 6-member heterocycle containing 1 to 4 heteroatoms
selected from oxygen, sulfur and nitrogen optionally substituted by 1 to 4
30 groups independently selected from alkyl, alkenyl, perfluoroalkyl, amino,
C(O)NRRY, cyano, CO;R® and halogen, and which may be saturated or
partly unsaturated;
R%is () §H,
(2)  optionally substituted aryl,
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where the substituents on the al kyl, al kenyl, al kenyl, al kanoyl, al kenoyl,
20 al kenoyl, aroyl, aryl, cycloal kanoyl, cycloal kenoyl, al kyl sul tbnyl,

cycl oal kyl and cycl oal kenyl are from1 to 10 groups independently selected
fromthe group consisting of hydroxy, alkoxy, cycloal kyl, aryl al koxy,
NRBRh, CO2Rb, CONR ' Rd and hal ogen, (15) perfluoroal kyl, 25 (16)

aryl sul fonyl optionally @Jbstdﬁhuﬂzélgisuﬁsﬁihtedaﬂcﬁ 3 groups independently

sel ected from al kyl, per uor oal ‘EI% ogen and cyano, (17) a 5- or

6- menber heterocycle conk |n|%b §%$S“ &?erc%éons sel ected from oxygen

sul fur and nitrogen optldﬁalIqﬁ@ﬂﬂ@ﬁmﬂumeda$ymi to 4 30 groups

i ndependently sel ect ed f a‘%‘f} %ﬁgﬁ@% gﬁ)c%h%ﬁuoroal kyl, am no,

C(O NR Rd, cyano, gbﬁd h H and whi y be saturated or partly

unsaturated;SRG i's (1) FKD(Z)memﬂbﬁdﬁﬁwwéqh&mﬂmuﬂed aryl, 51 (3)

88%: 82:: :g :EB::: :3% gg :I eny u%ﬁ’%llg?g%ﬂpé o%laﬁt&ggé%lstlﬂ%ute cyclygélt(f(

(7) optionally substitut éetewytemaand@wmﬂyoaele@s‘; fromt iowygehd sulfsubud g

het er ocycl e contai ning f from
QQGEMK&ﬁb&mE t)ﬁ:\t'hggy)r’rﬁ%’énts on tEe aryF]l)‘ﬂ]Ee @pl

oxygen, sulfur and nitrogen ere e su
al kenyl, cycl oal kyl, cyc @tanom@ip/pralkmﬂtaeerfwyébcelo meupdl kenyl are from 1 to 10
groups 10 i qgependent |y %L,ﬁ E&{ﬁysgl d hydroxy, (ii) alkyl, (iii) 0XO,

(iv) SO2NReRh, 15 (v) arylal koxy, ydroxyal kyl, (vii) aI koxy,

@ hydmxy,
) alkyl,
(iii) oxo,
(iv) SONRR",

15 (v)  arylalkoxy,
(vi)  hydroxyalkyl,
(vii) alkoxy,

(viii) hydroxyalkoxy,
{ix) amincalkoxy,
20 (x)  cyano,
(xi) mercapto,
(xii) alkyl-S(O)m,
(xiii) cycloalky! optionally substituted
with 1 to 4 groups independently selected from R,
25 (xiv) cycloalkenyl,
(xv) halogen,
(xvi) alkanoyloxy,
(xvii) C(O)NRER,
(xviil) COR},
30 (xix)} formyl,
(xx) -NRZR",
(xxi) 5 to 9-member heterocycle, which may be saturated or
partially unsaturated, ¢ ontaining from 1 to 4 heteroatoms independently
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(viii) hydroxyal koxy, (ix) am noal koxy, 20 (x) cyano, (xi) mercapto,

(xii) alkyl-S(O,,, (xiii) cycloalkyl optionally substituted with 1 to 4
groups i ndependently selected fromRe, 25 (xiv) cycloal kenyl, (xv) hal ogen,
(xvi) al kanoyl oxy, (xvii) C(ONROR, (xviii) Q2R , 30 ()ix) fornyl, (xx)
-NRgRh, (xi) 5 to 9-nenber heterocycle, which may be saturated or partially
unsat urat ed, contai ni ng f sabswied fitom ekybeneiudfiooatdoriteogem ded epribanily spbstifedswthect ed

from oxygen, sul fur and n“J?&ﬁt'{bsi&%gm?&tﬂ%leMd%oW“ tuted with | to 5
rom K (XXT i

groups i ndependently sel ected optionally substituted aryl,
wherein the aryl substituents (s ogtjopaliyestbsjitntedenylonleram th aryd sstinentpe
wher i n the ryl substi t uSArLyedS drtly o Bl oy abichH i &7 ) 71 KO
i ndependent | y5sel ected from B\(;xiﬁhdﬁt(maﬂy\ﬁ)lbqﬁmtﬂaudalbtartykyl ;. Rand Rd are

i ndependently sel ected fr ; %gﬁt y Lt ot he whi ch
they are attached forma %ﬂ&ﬁg %%Eﬂr% ermﬁ?ﬁﬁ%ﬁ(}%@%&lﬁﬁ%&% (Jt?ol % saglg?l% onal
het er oat ons sel ect ed fr oninGepesiapiiyselested fm R°ogmdi onal |y substituted with 1 to

3 groups independently sel ect yEgalen] ydroxy, thioxo and oxo; Ris (1)
hal ogen, 15 (2) al kyld, (33 pg(?)f]l)trjgroa kay“f)%v (4) -S(O nmW
R® and R? are independently selected from R®; or

10 R° and RY together with the N to which they are attached form a 3- to 10-member ring
containing 0 to 2 additional heteroatoms selected from O, S(O)y, and N,
optionally substituted with 1 to 3 groups independently selected from RS,

hydroxy, thioxo and oxo;
R®is (1)  halogen,

15 (2  alkyl,

(3)  perfluoroalkyl,

4  -S(O)R),

(5}  cyano,

. ©® i,

20 () ROCH)

(8)  RICOACH)v,

(9) ROCO(CHz)v,

(10) optionally substituted aryl where the substituents are from 1 to 3 of
halogen, alkyl, alkoxy, or hydroxy,

25 (11} SO,NRER", or
(12}  amino;
Rfis (1)  elkyl,
(2) X-alkyl, where X is O or S(O)p,
(3)  alkenyl,
30 (4  alkynyl,

(5)  perfluoroalkyl,

(6) NY'Y? where Y' and Y? are independently H or alkyl,
(7} hydroxy,

(8)  halogen, and
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(5) cyan, (6) nitro, 20 (7) RQCH)r, (8 RCXR(CH)r, (9 R OCQ CH2),
(10) optionally substituted aryl where the substituents are from1l to 3 of
hal ogen, al kyl, al koxy, or hydroxy, 25 (11) SONRsRb, or (12) amino; R is
(1) alkyl, (2) X-alkyl, where Xis 0 or S(Om (3) aikenyl, 30 (4) all ynyl,
(5) perfl uoroal kyl, (6) NY Y2 V\/nere Y' and Y2 are independently H or alkyl,
(7) hydroxy, (8) haI ogen, (63 ﬁ)mﬁ[,kanoyl amno. R2 and Rh are

i ndependently (1 hydt;loge (2) al’kyl optionally substituted w th hydroxy,
am no, or CCRR B fudR’ gy eBﬁdF’éﬂafal |y substituted with hal ogen,

1, 2- et byl enedi oxy, al ko ©r perfluoroal kyl, (4) arylalkyl, wherein
the aryl is optionally su stltute vmth perfl uqr ol kyI

1, 2- et hyl enedi oxy: (5) al®Roxyrdat sriiepslly subptituped ywith by %W%gm"("/‘)cozl{

al kanoyl al kyls  (9) aryl atsbtoxya@ﬁr m mfbmﬁteamvmpqmdg&nyi,z-n{eﬂmenemoxy,
nmonoal kyl am nocar bonyl 1 %l{qg ocar bonyl; or RS and Rh together
with the Nto which they L 3 to?rrenber ring containing

0 to 2 additional heteroatagyns sphiegs eﬂzei:eruorrﬁhQ, a9 Gk, optiopdld dWbstituted with
perfluorolkyl or 1,2-methylenedioxy;
(8)  alkoxycarbonyl,
10 (6)  alkanoyl,
(7)  alkanoylalkyl,
(9  arylalkoxycarbonyl,
(10) aminocarbonyl,
(11) monoalkylaminocarbonyl
15 (12) dialkyleminocarbonyl; or
R® and R® together with the N to which they are attached form a 3- to 7-member ring
containing 0 to 2 additional heteroatoms selected from O, S(O)m, and N,
optionally substituted with 1 to 3 groups independently selected from R® and oxo;

Riis (1)  hydrogen,
20 (2)  perfluoroalkyl,
()  alkyl

(4)  optionally substituted aryl, or arylalkyl, where the
aryl substituents are from 1 to 3 groups independently
selected from halogen, alkyl, alkoxy, and hydroxy;
25 mis 0to2;and
vis Oto3;o0r

a pharmaceutically acceptable salt thereof;

(2)  aliquid carrier vehicle comprising a solvent and optionally a cosolvent

30 wherein the solvent is selected from the group consisting of acefone,
acetonitrile, benzyl alcohol, butyl diglycol, dimethylacetamide,
dimethylformamide, dipropylene glycol n-butyl ether, ethanol,

isopropanol, methanol, diethylene glycol monoethyl ether, ethylene glycol

monomethyl ether, monomethylaceamide, dipropylene glycol monomethyl
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optionally substituted with 1 to 3 groups independently selected fromR and
oxo; R is (1) hydrogen, 20 (2) perfluoroal kyl, (3) alkyl, (4) optionally
substituted aryl, or arylalkyl, where the aryl substituents are from1l to 3
groups i ndependently selected from hal ogen, al kyl, al koxy, and hydroxy; 25
mis Oto 2; and v is Oto 3; or a pharmaceutically acceptable salt

thereof; (2) a liquid car 6&1&; hmﬂi;m[yéxgbdiﬂtﬂé giyadls,aprepflsrenglyah2-pyiolidona) | y a

cosol vent 30 wherein the vent fr th y i sting of

acetone, acetonitrile, 13003810110 Ee ﬂd?‘%’[m%cﬁ(f#%{!i%ﬁ&yﬁ%@%f ﬁ?ﬁde,

di et hyl f or mam de, di pr Opylnmﬂnregif)acdﬂ&strtwbmfyﬂesee&omw,s aed l&mrmlsqlveni: Bogeaphnol |

met hanol , di ethyl ene gl ycg0 N etctaxswmégteaﬁ) oISk QM! %?150 m¥ mgbﬂmﬁet hyl
qi'pi P "Ny

et her, monormet hyl aceam de, rOF ene grycol nonorne 1iquid
pol yoxyet hyl efie gl ycd®s, rarceﬁwllaﬁtﬁmgdw@} seledte@ Yo @l @kﬂipeonmsdmgeéfhyl ene gl ycol

nonoet hyl ether, ethylene_gl Y, hasl?é a HEE
| east two of these sol ven a‘&%ﬁkt%ﬂ‘d&m 45@%&% S s%ne’cg%anluﬁcon% grou
consi SH ng of ab_solh_u'lt)_e et hlagflﬁalu so pmmpbeten sofackey lmhmnylp&rr(ﬂﬁp?a polyvinyl
crystallization inhibitor c ni c
surfactant, a cationic su?@agﬁég&% eﬁganftl %ug{:&su act aﬁ“omong %Q‘thgﬂhé)
an anphoteric surfactant, gbg-‘rhy\hemzl plpelod matoitd, glmﬂrglysqq‘yltol paﬂwwnﬂiybnated
copol ynmers ofjgvi nyl aceta d y LARRe. %déﬁﬁ
benzyl al coho manni t ol , 13?%&30 5 !sor t wP xyh't‘PVKée ena“[ g%c}’% B
sorbitan esters: |ecithi ndemﬂvmmr@m;ﬂﬁ@@meﬂmﬁ@ ltm&al acrylic
derivatives, or amxture of t 3. Th
t%Xf kib? &hbAH 'tcﬁéi «ﬁe €
(1 /d

spot - on formul ati on accor in a| m 2 whereln rogen, (2)
optional |y subst Riist ed al @I hYﬂ.B’%@!B) optional ly substl t ut ed aI kynyl, (4)

optionally substituted al '("iﬁnylopuo@s%ﬁlﬁéﬁﬁfk&lk/ substituted cycl oal kyI ,
15 (3)  optionally substituted alkenyl,
(4)  optionally substituted alkynyl,
(5)  optionally substituted cycloalkyl,
(6)  optionally substituted cycloalkenyl where the substituents on the
alkyl, alkenyl, alkynyl, cycloalkyl and cycloalkenyl are 1 to 3 groups
20 independently selected from
@ ey,
(i)  X-alkyl, where X is O or S(O)pm,
(iii) cycloalkyl,
(iv) hydroxy,
25 (v)  halogen,

{(vi} cyano,

(vil) carboxy, and
(vii) NY'Y?, where Y' and Y2 are independently I or alkyl,
(7)  aryl alkyl wherein said aryl is o ptionally s ubstituted with 110 3
30 groups independently selected from R,
(8)  perfluoroalkyl,
(9)  a 5- or 6-member heterocycle containing from 1 to 4 heteroatoms
independently selected from oxygen, sulfur and nitrogen atoms optionally
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(6) optionally substituted cycl oal kenyl where the substituents on the

al kyl, al kenyl, al kynyl, cycloalryl and cycl oal kenyl are 1 to 3 groups 20

i ndependently selected from (i) alkyl, (ii) X-alkyl, where Xis 0 or S(O.,
(iii) cycloal kyl, (iv) hydroxy, 25 (v) halogen, (vi) cyano, (vii)
carboxy, and (viii) NYIYZ, where Y' and Y2 are independently H or alkyl, (7)
aryl al kyl wherein said ﬁbéﬂmtbcﬁbﬁptté grgeéubyma%saénﬂytsaw Hor&h'y&o% o#b) QFOUDS
i ndependently selected fromR tga&p per f yor oal S. menbe
heterocycl e containi ng fiBfemd %MW@&FW Fﬁé@ﬁ%ﬁﬂ@ﬁﬂsﬁm@@dect ed from
oxygen, sulfur myng nitroggn a,ons optionally 55 substituted by 1 to 3
groups i ndependently sel)&ct e?ﬁrom hydr oxy, oxo, al kyl and hal ogen, and

whi ch nmay be saturated )pa unsaturated, Rs is (1) H (2) OH or 5 (3)
NH2; RO is 1) H or (2)3;]—1 N}B}Ols (1) C(O)OR" (2) CONORR, 10 (3)
C(O NRRd, - (4) NHC(O ORb NHC(O)NRR6 (6) CHZON (7) CH20O0O2Rb, 15
(8) CH2OC(O NREA®  (9) @O) or (10) C(O NRSO2Re;

(2) OH;
Ryis () C(O)OR',
2) C(O)N(ORMRS,
10 (3) C(ONRR,

(4 NHC(O)YOR,
(5) NHC(O)NR'RS,

(6) CHOR®,
(7  CH;OCOR’,
15 (8) CHOC(ONRRY,

(9)  C(O)NR°NR°RY, or
(10) C(O)NR°SO,RY%

R'is (1)  hydrogen,
(2)  optionally alkyl,
20 (3)  optionally substituted alkenyl,

{4)  optionally substituted alkynyl,
(5)  optionally substituted alkanoyl,
(6)  optionally substituted alkenoyl,
(7)  optionally substituted alkynoyl,
25 (8)  optionally substituted aroyl,
(9)  optionally substituted aryl,
(10)  optionally substituted cycloalkanoyl,
(11) optionally substituted cycloalkenoyl,
(12) optionally substituted allylsulfonyl
30 (13) optionally substituted cycloalkyl
(14) optionally substituted cycloalkenyl where the substituents onthe
alkyl, alkenyl, alkynyl, alkanoyl, alkenoyl, . alkynoyl, aroyl, aryl,
cycloalkanoyl, cycloalkenoyl, a Ikylsulfonyl, cycloalkyl and cycloalkenyl

56



R is (1) hydrogen, (2) optionally alkyl, 20 (3) optionally substituted

al kenyl, (4) optionally substituted al kynyl, (5) optionally substituted
al kanoyl, (6) optionally substituted al kenoyl, (7) optionally substituted
al kynoyl, 25 (8) optionally substituted aroyl, (9) optionally substituted
aryl, (10) optionally substituted cycloallanoyl, (11) optionally

substituted cycl oal kenoyire frofrl 2)to APt greupe liddgpenddndy isbloited! fradnkisidmnul,f aditoty, 30
Cycl oal | cenyl where t he. SHseV: permkoRy, oAk CUBk SRR aelossn 00y |
al kanoyl , al kenoyl, . al @fnoyerfluaroalyl, aryl, cyol oal kanoyl,
10 aroups. | ndepentient 1y O8] o SPURPRAm RUGRE, SRy v, 15 Fy PO 1
al koxy, NRZRh, CCQ2Ib, COnRéRadeatiylsdiretedfom alkyll poriipandlioy]diratogkkad cydnh)
oy suloml optonal 1y Aoty BhE il ek ilEma'h 7 CRERISIN
6- member het erocycl e contelcted figmioxygendsulfet apd oiibgers  optidneliyt sxlistitwtahbyok fegen,
sul fur and nitrogen oot SReblSRRRbiy Rt i, i LRMR AHBRAREETL LY
and hal ogen, and whi ch mayinbe C(QNRSRY, wyartop CRR" pad thalogem satluwhitlediay Rie i s (1)
opt onal 1y Sbst | tut e alberst efiaventalbu®o oI Y STt ea el kynyl ()
optional ly subst®fsut ed cg3l odkyl, (7) optionally substituted cycloal kenyl,
or (2)  optionally substituted aryl,
(3)  optionally substituted alkyl,
(4)  optionally substituted alkenyl,
15 (5)  optionally substituted alkynyl,
(6)  optionally substitated cycloalkyl,
(7)  optionally substituted cycloalkenyl, or
(8)  optionally substituted 5- to 10-member
heterocycle containing from 1 to 4 heteroatoms independently selected
20 from oxygen, sulfur and nitrogen; where the substituents on the aryl, alkyl,
alkenyl, cycloalkyl, cycloalkenyl, heterocycle, or alkynyl are from 1 to 10
groups
independently selected from
@  hydroxy,
25 (i) alkyl,
(iii) oxo,
(iv)  SO,NRER!,
() arylalkoxy,
(vi)  hydroxyalkyl,
30 (vii) alkoxy,
(viif) hydroxyalkoxy,
(ix) aminoalkoxy,

Y

(x}  cyano,
(xi) perfluoroalkyl,
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(8) optionally substituted 5- to 10-nenber heterocycle containing froml to
4 heteroatons i ndependently selected 20 from oxygen, sulfur and nitrogen;
where the substituents on the aryl, alkyl, alkenyl, cycloalkyl,
cycl oal kenyl, heterocycle, or alkynyl are from1l to 10 groups independently
selected from (i) hydroxy, 25 (ii) alkyl, (iii) oxo, (iv) SONRsRb, (V)
aryl al koxy, (vi) hydroxyal kyt iy 3G, ysﬁ) al koxy, (viii) hydroxyal koxy,
(i x) am noal koxy, (x) cyano, le;(l ) pertltoroal kyl, 57 (xii) alkyl-S(Om
(xiii) cycloal kyl optionally &uibstdveloalied optionpilyisubsitdedyr oups i ndependent |y
selected fromR, (xiv) cycloghkkenys Foépsﬁﬁfﬂé%enﬁ@c&l?%ébﬁedéo‘fﬂ’ﬁ al kanoyl oxy,

X

(xvii) C(O NRSRb, (xviii) CO2R_, (X optional 'y substituted aryl al koxy,
10 wherein the aryl substituef#9 a?r?!élf’@&ezé’lmat hyl enedi oxy or | to 5 groups

i ndependent | 5 sel ected from Reyf XothiophiR! R?, (xxi) 5 to 6-menber heterocycle,
whi ch may be saturated or partially unsaturated, containing from1 to 4

het eroatons 15 i ndependent | y(&8l edfaeey®¥om oxygen, sul fur and nitrogen, and
optionally substituted with 1chg) TOHMRERS, i ndependently sel ected

(xvii)) COsR!,
(xix) optionally substituted aryl alkoxy,
10 wherein the aryl substituents are 1,2-methylenedioxy or 1 to 5
groups independently selected from R®,
(xx) -NRPR",
(xxi} 5 to G-member heterocyocle, which may be saturated or
partially unsaturated, containing from 1 to 4 heteroatoms
15 independently selected from oxygen, sulfur and nitrogen, and
optionally substituted with 1 to 5 groups independently selected
from R®, and
(xxii) optionally substituted aryl, wherein the aryl substituents are
1,2-methylenedioxy or 1 to 5 groups independently selected from

20 Re;
R°is (1)  halogen,
@) alkyl,
(3} perfluoroaikyl,
#)  -SO)R,
25 (5)  cyano,
(6) amino,

() ROCH:w
8) RCOACHa)-
(9 ROCO(CHz)-,

30 (10) optionally substituted aryl where the substituents
are from 1 to 3 of halogen, alicyl, alkoxy, or hydroxy, or
(11) SO,NR®RY

Rfis (1)  methyl,
-(2)  X-alkyl, where X is O or S(O)m,
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fromR, and (xxii) optionally substituted aryl, wherein the aryl
substituents are 1,2-nethylenedioxy or 1 to 5 groups independently sel ected
from 20 Re; Ris (1) halogen, (2) alkyl, (3) perfluomalkyl, (4) -S(O o, Ra,
25 (5) cyano, (6) amino, (7)) RQCH)r, (8 RCR(CH),-, (9

R OCQ(CH2) 1-, 30 (10) optionally substituted aryl where the substituents

are from1 to 3 of hal ogen, alkyl, al koxy, or hydroxy, or (11) SO2NRI Rh; Rf
is (1) nethyl, (2) X-alkyl, V\/rai)re Hlsge), or S(O,,,, 58 (3) halogen, (4)
acetylam no, (5) trifluororre c% NY' Y2, where Y' and Y2 are

I ndependently Hor 5 nethyl, nd P oxy; Rs and Rh are independently
(1) hydrogen, (2) alkyl optior@l | ytrifubsinethylf ed wit h hydroxy am no, or CO2Rt

10 (3) aryl optionally substl t ed al ggen, 21, 2- h edi oxy,
al koxy, alkyl or perfluoroal ky Wg VFG‘I& k%q,Y elf%""lpﬁnd ﬁ%’e@
optionally substituted with pmtﬁyﬂmndol kyl or 1, 2-nethyl enedi oxy, (5)
al koxycarbonyl, 15 (6) al kanO)(JD,

hydroxy;
R® and R" are independently
(1)  hydrogen,
(2)  alkyl optionally substituted with hydroxy, amino, or CO,R'
10 (3) aryl optionally substituted with halogen, 1,2-

methylenedioxy, alkoxy, alkyl or perfluoroalkyl,
(4)  aryl alkyl, wherein the aryl is optionally
substituted with perfluorolkyl or 1,2-methylenedioxy;
(5)  alkoxycarbonyl,

15 (6)  alkanoyl,
(7)  alkanoylalkyl,
(9)  arylalkoxycarbonyl,
(10) aminocarbonyl,
(1) monoalkylaminocarbonyl

20 ' (12)  dialkylaminocarbonyl; or

R® and R" together with the N to which they are attached form a 5- to 6membered ring

containing 0 to 2 additional heteroatoms selected from O, S(O),
and N, optionally substituted with 1 to 3 groups independently

selected from R® and oxo;
25 Riis (1)  hydrogen,

(2)  perfluoroalkyl,

(3) alkyl,

(4)  optionally substituted aryl alkyl, where the aryl substituents
are from 1 to 3 groups independently selected from halogen, alkyl,
30 alkoxy, and hydroxy.
4, The spot-on formulation according to ¢laim 2, wherein
R'is (1)  hydrogen,
(2)  optionally substituted alkyl,
(3)  optionally substituted alkenyl,
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(7) al kanoyl al kyl, (9) aryl al koxycarbonyl, (10) am nocarbonyl, (11)

nonoal kyl am nocar bonyl 20 (12) di al kyl am nocarbonyl; or Rg and Rh together
with the Nto which they are attached forma 5- to 6nenbared ring
containing O to 2 additional heteroatons selected fromO, S(Om and N,
optionally substituted with 1 to 3 groups independently selected fromR and
oxo; 25 R is (1) hydrogen, ((2) p@ﬁﬁdnwsg@gﬁmd,amygﬁ) al kyl, (4) optionally
substituted aryl alkyl, where the aryl 'substituents are from1l to 3 groups
i ndependent |y sel ected from eyl sibatitRepts on theoaliylyalkenyl, sabipaylsss ! o8 The
spot-on formul ation accor di NGyréips fidapeficatly WiRtidm R is (1) hydrogen, (2)
optionally substituted al kyl, ‘%3)_ optionally substituted al kenyl, 59 (4)
optionally substituted al kynyl, whier e PHBYsubstituents on the al kyl ,

al kenyl, andsal kynyl are 1 to 3 @pHOUPS-m Reed ek Dyorsebiehed from (i)
methyl, 5 (ii) X-methyl, where Xi EO or (;g%). and (iii) halogen, (5)

aryl al kyl wherein said aryl is op Hipn e ubstituted with 1 to 3 groups

i ndependent |y sel ected from Rs) ( Gyyldiyl ivhetein@amatati¥ lis oplidndRy substifuled wikh 1 2) OH,
or (3) N2 R9is (1) H or tg%)gro%;lé independently selected from R',

(6) trifluoromethyl

10 Rgis : 1 &
(2) OH,or
(3) NH;
Ry is (1) Hor
() O
15 Rypis (1) C(O)OR",

(2) CONORMRS,
(3) C{O)NR°RY,
(4 NHC(O)OR®,
(5) NHC(O)NRRS,
20 (6) CHOR®
(1)  CH0CO.R®,
(8) CH;OC(O)NRRY,
(9  C(O)NR°NR°RY, or
(10) C{O)NR°SO;R%
25 R'is (1)  hydrogen,
(2)  optionally substituted alkyl,
(3)  optionally substituted alkenyl,
(4)  optionally substituted alkynyl,
(5)  optionally substituted alkenoyl,
30 (6)  optionally substituted aroyl,
(7)  optionally substituted cycloalkanoyl,
(8)  optionally substituted cycloalkenoyl,
(9)  optionally substituted alkylsulfonyl

60



15 RRois (1) C(OORb, (2) CCONORM)R, (3) C(ONRRd, (4) NHC(OORb, (5)
NHC(O) NRRd, 20 (6) CHzOR, (7) CH2OCO2Rb, (8) CH20C(O NWRd, (9)

C(O NR21RRd, or (10) C(O NRSO2R6; 25 R8 is (1) hydrogen, (2) optionally
substituted al kyl, (3) optionally substituted al kenyl, (4) optionally
substituted al kynyl, (5) optionally substituted al kanoyl, 30 (6) optional ly

substituted anyl, (7) OPERAL WnshEd oGl RyClaaEhY, Em?ﬂ , all@yrombjronal |y
substituted cycl oal kenoyl , 3 optionally subst’l t uted Kyl sul f(%’nyly
\

where the substituents ofvd Yoy gycloalkgnaiy  nd alkyigopyl, e Fo S ZFRPPS

cycl oal kanoyl , cycl oal keg¥pend s@bdtaal ol Rl a}@,&? NRSR, gogﬂvps
i ndependently sel ected from éh?lgxy al koxy, aryl k%f(l RSRh,

CONRGRd and hal ogen, 5 (f@Nﬁ md FBlogaret byl, (11) aryl sulfonyl opti onaIIy
substituted with 1 to 3 gr up@lﬂubrag,e@ﬂndently sel ected from net hyl,

to 4 het STEEPXLBa”SePZL?ZH% SHP P ooy SRR (YOheh Obt J ey
substituted by 1 to 4 1Ghdgperd@t lsast%aemﬂﬂéthm, ﬁﬁh&@ﬁl 1faﬁ@ﬁa1@ﬁ,hyl
trifluoromethyl, C(O NRRd and hal ogen, sat urated or
partly unsaturat ed; (Ez)( %OZSH o1 Ginery i gy es‘i?B@”?’iguf %?FF’
selected from oxygen, sulfur and nitrogen optionally substituted by 1 to 4
10 groups independently selected from methyl, trifluoromethyl, C(O)NR°R,
COR®
and halogen, and which may be saturated or partly unsaturated;
RYis (1) §H,
(2)  optionally substituted aryl,
15 (3)  optionally substituted alkyl,
(4)  optionally substituted alkenyl,
(5)  optionally substituted alkynyl,
(6) optionally substituted cycloalkyl,
(7)  optionally substituted cycloalkenyl, or
20 (8)  optionally substituted 5- to 6-member heterocycle containing from
1 to 4 heteroatoms independently selected from oxygen, sulfur and
nitrogen; where the substituenis on the aryl, alkyl, alkemyl, cycloalkyl,
cycloalkenyl, heterocycle, or alkynyl are from 1 to 10 groups
independently selected from
25 @) hydroxy,
i)  alkyl,
(iii) oxo,
(iv) SO,NRER",
(v)  arylalkoxy,
30 (vi) hydroxyalkyl,
(vii) alkoxy,

(vili) hydroxyalkoxy,
(ix) aminoalkoxy,

(x)  cyano,
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15 (3) optionally substituted al kyl, (4) optionally substituted al kenyl,
(5) optionally substituted al kenyl, (6) optionally substituted cycl oal kyl,
(7) optionally substituted cycl oal kenyl, or 20 (g) optionally substituted 5-
to 6-nmenber heterocycle containing from | to 4 heteroatons independently
sel ected from oxygen, sulfur and nitrogen; where the substtuents on the
aryl, alkyl, alkenyl, cycl oal( I ’a]kfly bgngl kenyl, heterocycle, or allcynyl
are froml to 10 groups independen Iiw elected from25 (i) hydroxy, (ii)
alkyl, (iii) oxo, (iv) SYNRsFED exejoaliylopsipnelx yubstitsgd (vi ) hydr oxyal kyl ,
(vii) alkoxy, (viii) hydr oxm{ﬂ(%m,gmuﬁ,g HllepRiieRPPdekend rom®e) cyan, 61 (xi)
al kyl -S(Om (xii) cycloal kyl optionally substituted wwth 1 to 4 groups

i ndependent |y sel ected from KXl ( gydqalkedslc| oal kenyl, 5 (xiv) hal ogen, (xv)
al kanoyl oxy, 5 (xvi) C(O NRBR!‘(KiV) (ﬁéd!.)éch, C2R , (xvii) -NRgRb110 (xix) 5 to
6- menber heterocycle, which nmay be saturated or partially unsaturated,
containing from1 to 4 heter d&ondlkanosig&hendent |y sel ected from oxygen,

sul fur and nitrogen, and optq’gqpabl((y)mls,ti tuted with 1 to 5 groups
i ndependently selected fromR, | .

(xvii) COR/,

(xvii) NRR",

10 (xix) 5 to 6-member heterocycle, which may be saturated or
partially unsaturated, containing from 1 to 4 heteroatoms
independently selected from oxygen, sulfur and nitrogen, and
optionally substituted with 1 to 5 groups indspendently selected
from RS,

15 (xx) optionally substituted aryl, wherein the aryl substituents are
1,2-methylenedioxy or 1 to 5 groups independently selected from
R, .

(xxi) optionally substituted aryl alkoxy, wherein the aryl
substituents are 1,2-methylenedioxy or 1 to 5 groups ‘independently

20 selected from R®, and
(xxii) perflucroalkyl;
R°is (1)  halogen,
2 okl
(3)  perfluoroalkyl,
25 (#  -SO}R,
(5)  cyano,

(6)  RO(CHz)-,
(N RICOACHy)v
(8) R'OCO(CHz)v
30 (9)  optionally substitated aryl where the substituents
are from 1 to 3 of halogen, alkyl, alkoxy, or hydroxy,

(10) SO;NRER®, or
(11) amino;

Rfis (1)  methyl,
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15 (xx) optionally substituted aryl, wherein the aryl substituents are

1, 2-nmet hyl enedioxy or 1 to 5 groups independently selected from R, (xxi)
optionally substituted aryl al koxy, wherein the aryl substituents are

1, 2-nmet hyl enedi oxy or I to 5 groups independently 20 selected fromR, and
(xxii) perfluoroalkyl; R s (1) halogen, (2) alkyl, (3) perfl uoroal kyl, 25
(4) -S(OnR, (5) cyano, (6) RO(CH2)v , (7) RCX2(CH2),.-, (8)

R OCO(CH2)v-, 30 (9) opt [z)nalpkmk?ybﬁsrbXQg@drg(oy,L where t he substl tuents are
from1l to 3 of hal ogen, %éky or hydroxy, (10) SO2NRRR ', or (11)
amino; Rris (1) nethyl, ﬂ%’fa‘P . where Xis 0 or S(O,, (3)
trifluoromethyl, (4) NY' ¥3, Wm%mm%dfz’ﬁéﬁadéﬁwe@ﬁ?m&ﬂemyﬂ or nethyl,
(5) hydroxy, 5 (6) hal oggsn, q%am 7) acetylamno, Rs and Rh are

i ndependently (1) hydrog ( &Y'kyl optionally substituted w th hydroxy,
amino, or CO2R to (3) a(gyl dpldgemjahd y substituted w th hal ogen,

1, 2net hyl enedi oxy, al ko al k or perf luoroal kyl, (4) aryl or arylalkyl,
wherein the aryl is opti allf’S?e ttuted with perfluorol kyl or

1, 2- et hyl enedi R&atid R® are independently

(1)  hydrogen,
(2)  alkyl optionally substituted with hydroxy, amino, or CO,R!

10 (3)  aryl optionally substituted with halogen, 1,2methylenedioxy,
alkoxy, alkyl or perfluoroalkyl,
(4)  aryl or arylalkyl, wherein the aryl is optionally substituted with
perfluorolkyl or 1,2-methylenedioxy;
)] alkoxycarbonyl,

15 (6)  alkanoyi,
{(7)  alkanoylalkyl,
(9)  arylalkoxycarbonyl,
(10) aminocarbonyl,
(11) monoalkylaminocarbonyl

20 (12) dialkylaminocarbonyl; or

R and R" together with the N to which they are attached form a 5- to 6-member ring

containing 0 to 2 additional heteroatoms selected from O, S(O)y, and N,
optionally substituted with 1 to 3 groups independently selected from R®

and 0xo;

25 Rlis (1)  Thydrogen,
(2)  perfluoroalkyl,
(3  alkyl,

@ optionally substituted aryl or arylalkyl, where the aryl substituents
are from 1 to 3 groups independently selected from halogen, alkyl, alkoxy,
30 and hydroxy.

5. The spot-on formulation according to claim 2, wherein

Ryois C(O)NRRY;
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(5) al koxycarbonyl, 15 (6) al kanoyl, (7) alkanoylal kyl, (9)

aryl al koxycar bonyl, (10) am nocarbonyl, (11) nonoal kyl am nocarbonyl 20
(12) dial kyl am nocarbonyl; or Rs and Rh together with the N to which they
are attached forma 5- to 6-nmenber ring containing O to 2 additional
heteroatonms selected fromO, S(Om and N, optionally substituted with I to
3 groups indepeRdént |y sél)ectbdrqgmm R and oxo; 25 Rl is (1) hydrogen, (2)

perfluoroal kyl, (3) alkyd, ( Aol MW eTob:] MY bstituted aryl or arylalkyl,
where the aryl substitue gp}ug f:yoml o@ygr oups i ndependently sel ect ed

from hal ogen, al kyl, al k({ﬁby, Omnﬁhdumhéxl)iﬂ 5. The spot-on formulation

according to claim 2 an)el nophgh,gll ' 63 Rb is (1) hydrogen, (2)
optionally substitut ed ar pt i onal substl tuted al kyl, (4)
optional |y -sébstituted all nyPP“@'QE}bSEWGﬁ/Fmﬂy substituted al kynyl, (6)

optionally substituted cygl oa&ﬂ%{muy(s@mﬁgdlmklyy substituted cycl oal kenyl,
or (8) optionally substi tut ed het érocycl e containing from |
to 4 heteroatons |ndepen&'9ntl9pt@%éﬁlﬁﬂmf°ﬂ6m1@%§¢gﬁrpf sul fur and 10

nitrogen; where the SubSif e iR to @hlitbr hEEKERIL conHEORKY

cycl oal kenyl, heterocycle,” or alkynyl are from1 to 10 groups in epegldently

sel ected fromthe group doF‘Psf’fsW?’i@PtQﬂs dgpendaathy plecteq jffom oxygpp, sulfur
10 nitrogen; where the substituents on the aryl, alkyl, alkenyl, cycloalkyl,

cycloalkenyl, heterocycle, or alkynyl are from 1 to 10 groups
independently selected from the group consisting of

(D  hydroxy,
() alkyl,

15 (iii) oxo,
(iv) SO,NRERY,
(v)  arylalkyl,

(v)  hydroxyalkylfoxy,
(vili)  ydroxyalkoxy,
20 (ix) aminoalkoxy,
(x) cyano,
(xi) perfluoroalkyl,
&ii)  alkyl-S(O)u,
(xiii) cycloalkyl optionally substituted with 1 to 4 groups
25 selected from R®,
(xiv) ocycloalkenyl,
(xv) Thalogen,
(xvi) C(O)NRER",
(xvi) COR),
30 (xvii) -NRER",
{xix) 5 to Y-member heterocycle containing from 1 to 4
heteroatoms independently selected from oxygen, sulfur and nitrogen, and
optionally substituted with 1 to 3 groups independently selected from R®,



15 (iii) oxo, (iv) SCZNRRR', (v) arylalkyl, (vi) hydroxyal kyl foxy, (viii)
hydr oxyal koxy, 20 (ix) am noal koxy, (x) cyano, (xi) perfluoroalkyl, (xii)
al kyl -S(0O,,,, (xiii) cycloalkyl optionally substituted with 1 to 4 groups
25 selected fromR, (xiv) cycloal kenyl, (xv) halogen, (xvi) C(O NRIn,
(xvii) CORR, 30 (xviii) -NRBRb, (xix) 5 to 9-nenber heterocycle containing
froml to 4 heteroatons inde dept; 3 ONRLE, : d
nitrogen, and optionally subgﬁpt 3&%%??%@@&1?%5:?,8@%:8 S i%yes%%hg’gﬁ%iﬁe

sel ected from 64 (xx) Optli?oﬁaﬂlvlyn@%wltfetS@epuawri?pemfe&éﬁe#Pcﬁeﬁ@oar%/md

substituents are 1, 2-nmethyl epgdi Gptaflly lsub@inRed ! S0 SKoRFERABERN Y 18R] €Ct ed
fromR and (xxi) optionally substituted aryl al koxy, wherein the a(riyl

substituents are 1,2-met hyl en80FdRsptgre h2msthylepgdinryor | ently
selected from R R and Ra arglipdepeiwrent|y selected fromRb; or R and Ra

together with the N to which they are attaghed forma 3- to 10-nenber ring
cont ai ni ng 0 t o X0 3R &% Baerendratiredrebiiond e&tied fromo, S (O,,, and N,

optional ly subst*tahd € topkinbr Wit Be N @ vAHiEHSthéy 66 REDEQ ok aSE ke ¢4-B8mbdr RS,
10 hydroxy, thioxo and oxo; R is (12 hal ogen (2) ?Itléxl, (3)
perfiuoroal kyl, (4) R qcep.‘@wg,ow additional heleratoms selected from O, § (O)m, and N,

optionally substituted with 1 to 3 groups independently selected from RE,

10 hydroxy, thioxo and oxo;
R*is (1)  halogen,
@  alkyl,
(3)  perfluoroalkyl,
4)  RO(CHv-,
15 (5)  RCOACHv-,
(6) R'OCO(CH-,
(7)  SONRWRY
(8)  amino
vis 0;
20 R®and R" are independently
(1)  hydrogen,
(2)  alkyl optionally substituted with hydroxy,
amino, or CO.R},
(3) aryl optionally substituted with halogen, 1,2-methylenedioxy,
25 alkoxy, alkyl or perfluoroalkyl,

(4)  aryl or arylalkyl, wherein the aryl is optionally substituted with
perfluoroallyl or 1,2methylenedioxy,
(5)  alkoxycarbonyl,
(6)  alkanoyl,
30 (7Y  arylalkoxycarbonyl,

(8)  aminocarbonyl, or

R® and R" together with the N to which they are attached form a 5- to 6-member ring
confaining 0 to 2 additional heteroatoms selected from O, S(O)m, and N,
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15 (5) | 'CR(CH)v-, (6) ROCQCH2)v-, (7) S2NWR'; (8) amino vis 0; 20
RO and Rb are independently (1) hydrogen, (2) alkyl optionally substituted
wi th hydroxy, amino, or CO2R!', (3) aryl optionally substituted with

hal ogen, 1, 2-nethyl enedi oxy, 25 al koxy, alkyl or perfluoroal kyl, (4) aryl

or arylalkyl, wherein the aryl is optionally substituted with

perfluoroal kyl or 1,2met hyttiends sapefitutddSyithed 0K proadsiamepbndenttdelcated 0N, 30
(7) aryl al koxycar bonyl , %,8) am nocar bonyl, or Re and R' together with the N
to which they are attache®®Pma 5- to 6-menber ring containing 0 to 2

addi ti onal het ergfad ons sefipct agdbgsar0, S(Om and N, 65 optionally
substituted with 1 to. 3 oups..i ndependent | elected fromR and oxo; R
is (1) hydrogen or (2) op@ﬁoné’ﬂ“ﬂpﬂ B%?@%ﬁﬁ&ﬁ%&%?ﬂ@%a@ﬁ@t% uents
are aryl or % substitut eskbétitittd atydaid €hedbiyl sGbsfuknts UL ffonarie tf BOFRodpst 0 3
groups independently selg

ted, from hal ggen, al k | koxy, .apd hydroxy. 6.
The spot-on fornul ation a@gmé”%cﬁéggﬂ@f’g% ’iﬂﬁl‘qxﬁédhggiﬁyi sporic acid
derivative is a conpound @&f t iThefpored dorulafbNHRordif t© m 20 wherein the

nodulisporic acid derivative is a compound of the formula

10

wherein R* is selected from the group consisting of:
H, CH; CH;CH;, C(CH:);, CH,CHCH;, CH;CH,OH, CH(CO,CH;)CH,0H,
CH2CO,CH;, CH,CH(OCH;CHs)z, CH,CH;OCH,CH>OH, CH(CH;)(CH;):C(CH;),0H,
15 (CH::OH, (CHOH, (CH;SOH, CH(CH,OH)CH;CH;, NHC(CH:);, CHCN,
(CH2)OH,  CH,CH(OH)CH;,  CH(CH,OH)CH,CH,CHs,  CH,CH,SCH,,
CH,CH,SCH:CH;, CH;CONH,;  CBH(CH3)(CH,OH),, CH;CH,NHCH,CH;0H,
CH(CH;0H)(CH;)3CHs, CH(CH,0CH;)CH;, (CHz):SH, (CHz)sNH,, CH2CH,SO,CHs,
CH2CHS(O)CH;,  CH(CH(CH;))CH,OH,  (CHp):NH;,  (CH2)sN(CH;CHj),
20 (CHy)sN(CHa), OCH,CHj, CH;CH{OH)CH,0H, OCH;, CH;CH;OCHj,
CH,CH,NHC(O)CH;, C(CH;),CH:0H, o-C;Hs, cCsHy, (CHz)sOCH;CH;, CH;CH=CHy,
C(CHxCH3)(CH,OH),;, CH,C=CH, CH,CO,CH;CH;, CH,CHyF, (CH3);0(CHp)1CHs,
CH2CH,N(CHs)z, CH,CH;OCH,CH,NH;, CH,CFs, NHCH,CO,CH,CH;,
CH(CH3)CO.CH3, C(CH;),CH,C(O)CHs, CH{CO,CH,;CHy),, CH;CH,,
25 CH(CH;CHCH3)CO.CH; CH;CHCH,OCH;, C(CH;)pCH;C=CH, (CHz)CH;,
CH(CH,;CH2CHa);, (CHa)SCH;,CH;CHyCOoH, CH(CH(CHa),)CO2CHs, OCHCOH,
CH(CH(CHs);)CH20H, CH(CH(CH:),)CH,OH, CH(CH;)CH,OH, CH(CH3)CH,OH,
CH(CHs), ~ (CHp)CH(CH:);, CH(CH;)CH,CH;, CH;CH(CH;)OH, (CH;):CH;,
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wherein V is selected fromthe group consisting of H CH3, CH2CH3, C(CH3) 3,
CH2CH2CH3, CH2CH20OH, CH(CO2CH3) CH2OH, CH2COZCH3, CH2CH( OCH2CH3) 2,
CH2CH2OCH2CH2OH, CH( CH3) ( CH2) 3C( CH3) 20H, 15 (CH2) 30H, (CH2)40H, (CH2) SOH,
CH( CH2OH) CH2CH3, NHC(CH3) 3, CH2CN, (CH2)60H, CH2CH( OH) CH3,
CH( CH2OH) CH2CH2CH3, CH2CH2SCH3, CH2CH2SCHZCH3, CH2CONH2, CH( CH3) ( CHZOH) 2,
CH2 CH2 NHCH2 CH2 Ot H,),OSHREIRLE )H) 1-6ateliianil 13 (CHAKCH ZOCH@@BH(CCI%Z) 25H),NHUHE) 4NH2,
CHZCH2S2 CH3, %%Wi CH( CH( CH3) 2) CH2OH, ( CH2) 3NH2,
( CH2) 3N( CH2CH3) (CH3) 2, OCH2CH3, CH2CH( OH) CH2OH, OCHS3,
CH2CH2OCH3, CH2CH2NHC( O) CH3, C(CH3) 2CH2OH, c- C3H5, cCBH33, (CH2) 30CH2CH3,
CH2CH=CH2, C( CH2CH3) ( CH20H) 2. CH2Cscg CH2CORCH2CH3, CH2CH2F,
( CH2) 30( CH2) >>CH3, __ ,__%g_ 2N%aﬁCH2<ZF3',\ NHCH2 CO2 CH2 CH3,
CH( CH3) CO2CH3, C(CHB) : ,
CH( CH2CH2CH3) CO2CH3, CHZCH POCH3, O CH3) ZCHR€=CH, ( CH2)
CH( CH2CH2CH3) 2, ( CriPbielas 2C02H CH(CH3)2)C02
CH( CH( CH3) 2) CH20OH, CH( CH( 2) eHkpp | CH20H, CH(CH3) 2,
(CHZ)CH(CHB)Z CH( CH3) CHX@H3, ,CH2CH( § ( CH2) 20CH2CH3,
1- adamantyl , (CH2)8CH3a CH( CHS) CH( cmmz (CHZ)3NHCHB (CHZ2) 2N( CH2CHB) 2,
-CH2CH2- p -CHZCHZ Nf_OdZCHZCHr D HO HOCH2
“N3 -N N-CHa HO -0 3 CHeH2 O -| 0 H2N
- CH2CH2 - - CH2- ~ - N3 NHN- OH = N 3, -CHb CHZ " per
'-CH2CH and NQ, , V HyC-N

_N\-—-/o O_OH, /Qsj, /O -CchH)ej
. 0. o
=( | T HN
W a0 A
T@ - WoHCHyOH —C |
N TN NCHCH, N-CO,CH,CH,
CH;(_)' e '”CHzCHT'O O

5 7. The spot-on formulation according to claim 6, wherein R* is C(CH;);.
8. The spot-on formulation according to claim 1, wherein the liquid

OCH2CO2H,

carrier vehicle comprises a microemulsion,
9. The spot-on formulation according to claim 6, wherein the liquid
carrier vehicle further comprises an excipient.
10 10. The spot-on formulation according to claim 9, wherein the
excipient is Cg-Cyg caprylic/capric triglycerides, oleic acid or propylene glycol.
11.  The spot-on formulation according to claim 10, wherein the spot-

on formulation further comprises an antioxidant.

15 12.  The spot-on formulation according to claim 11, wherein the
antioxidant is selected from the group consisting of butylated hydroxyanisole, butylated
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5 7. The spot-on formulation according to claim6, whereinr is C(CH3)3. 8.
The spot-on formul ation according to claim1l, wherein the liquid carrier
vehi cl e conprises a mcroenul sion. 9. The spot-on fornulation according to
claim®6, wherein the liquid carrier vehicle further conprises an excipient.
10 10. The spot-on fornul ation according to claim9, wherein the excipient

is Cs-Cl0 capr \Hyikeolpérer abdortid VR istiem BtsYisilphis,dpRpylpEdR ane sediygol , 11.
The spot-on fortgalﬂlﬁlth?eon according to claim 10, wherein the spot- on
formul ation fur P ti?rrpri ses an antioxidant. 15 12. The spot-on fornul ation

according to claim1l, w3er eiMie tsp6t-ona Rirmalxtiothatdcotdigs & ekingd2f mhsteinhehegr oup
consi sting of butyl ated. hydr.oxyani sol e, tylat.ed .67 hydroxytol uene,
ascorbi ¢ acid, SBAFEhH j[%ﬁ‘ﬂ%@pﬁi@’é‘,ky?ﬁf’ or ﬁ?’atP%,c TEBHF U FHmPTses

t hi osul phat &8 Idicthyldte gyl nonoéthyl nethedt and Tl @lptyiigeaptic dtighiysidsd, amhéieei n t he
conpound of formula.(J).is [-butyl nodulisporamde, the carrier medium
conprises 5 diﬂ%‘ﬂg}‘l{a&# bw@%gfﬁyc%m@?wl ether and Cs-Cro caprylic/capric
triglycerides, and the ®nti ke dspotod Sormulatidratacbrdivg toxsliiml ap mdereikdtheThe
spot-on formul ation accordi.ng to i.m erein the. conbingtion conprises
2bout 0. 001t o 2BBUrEFGo =R oP % 60 Gifecs 1Ok eer Biens FEREPA ot B ER U of
formula (1). 1CGoikpoundleéfemol{DN fornmul ati on according to claim7, wherein
the conbingiion conpris ahout 1 to .abouyt. 5 0 m.g/ f ight.o,f m
ammal o r bitrd of a co 0un§%8fsf’f’t6?’}n5?r5mj(ﬂ§f3l? a %@s@ﬁ?‘-gﬁ'&&;}%ﬁbﬁtion
accordi ng to clmmbindtiondumphisdsiabbitel to abomdili i gkg ah waight ofch alambl.orbirdbfa The
spot-on fornul atio el e conpound of fornmula (1) is t- butyl

nodul i spor am de?°mf§‘P\MF‘§£°r%“§18@-on formul ati on according to claim 16, wherein
about 0.005 to about 1%§ W Vheofot-antdnoxattanitcardngoesemt, veid fodter ant | oxi dant
is selected frof g .9LRMRaGENSI sting of butylated hydroxyanisol e,

butyl at ed hydroxytol uene, ascorbic 20 acid, sodium netabisul phite, propyl
gal | ate, ant sodi um t hi oBll plie epot-b8 forfihletienpwlierainthé compivad pHformade @y dit-ng t o

claim18, wher e&t@ylh@&lisﬁ&ﬁﬁhél l'ization
' 18,  The spot-on formulation according to claim 16, whersin about
0.005 to about 1% (W/V) of antioxidant is present end the antioxidant is selected from
the group consisting of butylated hydroxyanisole, butylated hydroxytoluene, ascorbic
20  acid, sodium metabisulphite, propyl gallate, and sodium thicsulphete.
19. The spot-on formulation according to claim 18, wherein the
crystaltization
inhibitor is present in an amount from about 1 to about 20% W/V.
20.  The spot-on formulation according to claim 19, wherein
25 - the anionic surfactani is alkaline stearates, sodium abictate;
alkyl sulphates; sodium dodecylbenzenesulphonate, sodium
dioctylsulphosuccinate; and fatty acids;

- the cationic surfactant is water-soluble guaternary ammonium
salts of formula N'RR'R'"R" " Y™ in which the radicals R
30 independently aré hydrocarbon  radicals, optionally
hydroxylated, and Y™ is an anion of a strong acid;
- the amine salt is an amine salt of N'RR'R' " in which the
radicals R independently are optionally hydroxylated
hydrocarbon radicals;
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inhibitor is present in an anount from about 1 to about 20% WYV. 20. The
spot-on fornul ation according to claim19, wherein 25 - the anionic
surfactant is alkaline stearates, sodium abietate; alkyl sul phates; sodium
dodecyl benzenesul phonat e, sodi um di octyl sui phosuccinate; and fatty acids; -
the cationic surfactant is water-soluble quaternary ammonium salts o f
formula NFR R'RV 11 R'' " Y- 4 nthehh@hiochibesutfactardaiss oftionally i potiopestienited) are
hydr ocar bon radi cal s, optionall hydroxyl at ed nd S anion.of a
strong acid; - the anmine salt igo@%ﬁmeﬁepﬁwéﬂ&?eﬁgﬁhﬁl%ﬁ B@P{fe?%e

radi cal s R i ndependently are opglycdlatdasteh polyexyyirplibsded deyidstives ob omtarad cal s;
68 - the non-ionic surfactant is_,0ptionally polyox | enat aor.bi t an
esters, pol yoxyethyl enated al kyl?o1 %cgfog; “‘%%‘F’ye?%%ﬂ"i%’%éﬁ?co ‘%’st glg?hé)ksé,

pol yoxyet hyl enat ed deri vatives pélyocgsthylenatedlfaity wddsy gipplyeres| ofeditytens pxide

pol yoxyet hyl enated fatty al cohols | voxvet hyl enated fatty acids,

copol yners of ethyl ene oxide a%ﬂ Pﬁ?"%%’;‘}?@ﬂ%e’ﬁde; and - the anphoteric
surfactant is |auryl-substitut ethebeirphoteric confpdanidds Riryl-Hibetitstpdt betaine

formul ati on according to claim g,gmov\ugsre the crystallization inhibitor is a
crystallization inhibitor system cporrpri sing a polyneric film form ng agent
and a surfactant. 22. Thé&lspoTheospdi-onnipiailetion awonlingi tg claamclyi whdd ,thevher ei n

the polyneric fj £ orm ng . t | iy [Wolo] L Weim-

al cohols, or a fclé'opo %rorer 0 t%glg%fpls%lc]%ﬁ%e anJﬁp 0 yv‘jioﬁ%?/’a%% ?g(wlﬁone and the

surfactant is afommgisgeitend ssurfhctattant . 23. The spot-on fornul ati on accordi ng

to claim 22, wherein theq,cry L zatd wnhi bt S i Lxture of
22C7 ViR dtl%f"i‘ ﬁ&%g%? J&!:&%Lg% @ he %h%%belﬁ %

pol yvi nyl pyrrol i done and pblyoxet yl'ene sor nmono- ol ea . The
spot - on f or nul applymericc fimeforming cageitaismpeByinyiperaidons, heolywimytpdendlsofor f ®r nul a

pot - on 1 or mul apbigmedo Bmdomajog cogsttafiampsbyinylkmralidons, heslyismapeeapdsof
gi Yool mm‘ietyhijﬁ%E*"‘ﬁe"???t R A e e G R i S
actant.

23, The spot-on formulation agcording to claim 22, wherein the
crystallization inhibitor system is a mixfure of polyvinylpyrrolidone and polyoxethylene
(20) sorbitan mono-oleate,

24. The spot-on formulation according fo claim 18, wherein the
compound of formula (I) is t-butyl nodulisporamide, the liquid carrier vehicle is
diethylene glycol monoethyl ether, the crystallization inhibitor is pyrrolidone and the
antioxidant is butylated hydroxytoluere.

25. Use of an effective amount of a formulation according to claim 1
for the preparation of a medicament for the treatment of parasite infestations or for the

prophylaxis of parasite infestation in mammals, fish or birds.

26. The use according to claim 25, wherein the parasite is an

ectoparasite.

27. The use according to claim 25, wherein the parasite is an

endoparasite.
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antioxidant is butylated hydroxytol uene. 25. Use of an effective anount of a
formul ati on according to claiml for the preparation of a nedi canent for
the treatnment of parasite infestations or for the prophylaxis of parasite
infestation in mamual s, fish or birds. 26. The use according to claim 25,
wherein the parasite is an ectoparasite, 27. The use according to claim 25,
wherein the parasite is an endoparasite. 69 28. The use according to claim
25, wherein the manmal is a cat, dog, horse, cattle or sheep. 29. The use
according to claim 28, wherein the parasite is a flea or tick. 30. The use
according to claim?25, wherein the manmmal is a human. 31. The use according
to claim 25, wherein the egt Op@ﬁ@ébh‘%@rdﬁm H%Fn% w e?éu?dﬁ@maﬁ%ﬂ:k‘h%&%g flies
or a conbi nation of the foregoing. ) of an effective anmount of
fornul ati on accdPdssate o sbseai m 13 for the preparation of a nedi carrent for
the treatnent of parasite infestations or for the prophylaxis of parasite
infestations in manmal s okgbir C i wherein
the parasite is a flea orﬁ%l ckéﬂﬁeaur?ggccﬂ;gn%ﬂ %?s%%é'g&eg&aﬁggs arﬂe%gr The use
of claim25, whé€kin the medicanent is to be administered binonthly. 35.
The use of claim25, wherein the nedicament is to be adm nistered
quarterly. 36. The use of 4¢l ai I
adm nistered nonthly. 37. &Usem(l) eaé%'n?][ gé@?l%@%g%ﬁeq%%mhor&ﬁg l!’?&qanon
according to claim?24 for the preparation of a nedicanent for the treatnent
of parasite infestations 8t foffhduseaccprdojghoydlaini2s, efiergathasitéparasint @gtraites,ons i n
manmal s or bird 7 t m 37 wherein the mamal is
a cat or dog %Elks ﬁ ;bprtoeg?ﬁ Le@lgg&gbq%;g}é&ghe&egigé 39. The use of claim 37,
wherein the nedicanent is to be admnistered

32. Use of an effective amount of a formulation according to claim 13

for the preparation of a medicament for the treatment of parasite infestations or for the

prophylaxis of parasite infestations in mammals or birds.

33. The use according to claim 32 wherein the parasite is a flea or tick

and the mammal is a cat or dog.

34, The use of claim 25, wherein the medicament is to be administered
bimonthly.

35, The use of claim 25, wherein the medicament is to be administered
quarterly.

36. The use of ¢laim 25, wherein the medicament is to be administered
monthly.

37. Use of an effective amount of a formulation according to claim 24

for the preparation of a medicament for the treatment of parasite infestations or for the

prophylaxis of parasite infestations in mammals or birds.
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bi nonthly. 40. The use of claim 37, wherein the nedicanment is to be
adm ni stered quarterly. 41. The use of claim 37, wherein the nedicanent is
to be adm nistered nonthly. 42. A spot-on fornulation for conbating
parasites in a mamal which conprises (i) a crystallization inhibitor; and
(i1) applying a conposition according to claim6 for a |ocalized cutaneous
application to said manmmal with absorption and a resultant plasm
concentration of the conmpound(s) of fornmula (1) wherein the liquid carrier

vehicle conprises diet byl e”?he‘ils)!&&}yrdi @8%%'%'wh%¥aﬂa§ﬁ? W%@ﬁgﬁ&a'ﬁ%% one

antioxi dant. 43. The spot-on fornulation as claine i'm Wher ei n the
ant i oxi dant ia8sd Refrresitelistailea ertigt al | i zation inhibitor is pyrrolidone. 44. Use
of a parasiticically effective anobunt of a fornulation according to claim

42 for the preparation,of a L ARG f cO Nyl rasites.i manmmal .
45. The use according g% clggﬁggﬁ,lmﬂégﬁgﬁﬁﬁwggﬁ%%%%F ﬁgﬁ§%g§§”g$ﬂﬁgg and
t he parasitebimonthlf.| ea or tick. 40A 46. Use of a parasiticically effective

anount of the formulation as clained in claim42 for the preparation of a

medi canment for obtai ni a detectabl.e.plasma .concentration qf. parasiticides
in a mammal . 47. Use o?@'a pATAST ?fiac El“@é%“;l/eéefr}t«g%f”ﬁ?}%a“? ‘ﬁ#]otobec?gmﬁs%r%ast one
of the formgbatedy. 0 2N NHRK OH O OH wherein R' is selected fromthe group

consisting of, H CH3, CHZCH3, C(CH3)3, CH2CHZCH3, CH2CH20OH,

CH( CORCH3) CH2OH,  CH2CORCHB.., CHP CH3) 2. . CH2CHROCHR CHRCH, .
CHE CH3) ( 0342) 3C( CH3) 20%82' ( cﬂi“)‘éﬁgﬁé(’*’(%gi)%%—?}“ ‘Pems ‘%”@%&f&(%ﬁﬂmsﬁﬁfw,
NHC( CH3) 3, CHRaN]y.

42, A spot-on formulation for combating parasites in a mammal which

comprises
(i) a crystallization inhibitor; and

(ii) applying a composition according to claim 6 for a localized cutaneous
application to said mammal with absorption and a resultant plasma concentration of the
compound(s) of formula (I) wherein the liquid carrier vehicle comprises diethylene glycol

monoethyl ether, and at least one antioxidant.

43, The spot-on formulation as claimed in claim 42, wherein the

antioxidant is BHT and the crystallization inhibitor is pyrrolidone.

44, Use of a parasiticically effective amount of a formulation
according to claim 42 for the preparation of a medicament for combating parasites in a

mammat,

45, The use according to claim 44, wherein the mammal is a cat or dog

and the parasite is a flea or tick.
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(CH2) 60H, CH2CH( OH) CH3, CH( CH2OH) CH2CH2CH3, CH2CH2SCH3,  CH2CH2SCH2CHS3,
CH2CONH2, CH( CH3) (CH2OH) 2, CHRCH2NHCH2CH2OH,  CH( CH2OH) ( CH2) 3CH3,

CH( CH2OCH3) CH3, (CH2) 2SH, (CH2) 4NH2, CH2CH2SCRCH3, CH2CH2S(O) CHS,

CH( CH( CH3) Z) CH2OH, (CH2) 3NH2, ( CH2) 3N(CH2CH3) 2,  (CH2) 3N( CH3) z, OCH2CHS3,
CH2CH( OH) CH2OH, OCH3, CH2CH2OCH3, CH2CH2NHC( O) CH3, C(CH3) 2CH20H, c- C3Hs,
cC6Hn, (CH2) 30CH2CH3, CH2CH CHZ, C(CH2CH3) (CH2OH) 2, CH2CECCH, CH2CCRCH2CHS,
CH2CH2F, (CH2) 3Q( CH2) 33CH3, CH2CH2N(CH3) 2, CH2CH2OCH2CH2NH2, CH2CF3,
NHCH2CORCH2CH3,  CH( CH3) CORCH3, C( CH3) 2CH2C( O) CH3, CH( CORCH2CH3) 2, CH2CHS,
CH( CH2CH2CH3) CORCH3, CH2CH2CH2OCH3, C( CH3) 2CH2CCCH,  ( CH2) 4CHS3,

CH( CH2CH2CH3) 2, ( CH2) SCH36CH2 CH2 GO2HpardSiciChi{yCHB: 29eCORINS of (eH3 R 4ton as

CH( CH( CH3) 2) CH2QEme & ) C"Bc%. %:%_(%—1 CH3) 2,

(CH2) CH( CH3) 2, CH( CH3) %8513 %@@Wdﬁe wﬁm% 52%9« g

1- adamant yl , (G%?@Eﬂ@" OG{F@F@W}I@@H&)@M (CH2) 3NHCH3, (CH2) 2N( CHZCHS) 2, for

the preparation of a nedi carrent for conbatl ng parasites of a cat or dog,

wherein 71 the nmedicanent is for of ] as” %fed Futt aneous grpé) l| cation to the

animal, between the shoul ders, apaf GGENCSIEROE agrount FiahOHofit HiFy, and

contai ns an org@mea sol vent, an ant| oxi dant and a crystallization inhibitor

wherein: the organic solvent conprises acetone, ethyl acetate, nethanol,

et hanol, isopropanol, dinethylforman de, dichl ororret hane or diethyl glycol

nonoet hyl ether; sai d sol ve pQted by G CGo

caprylic/capric triglyceride mo . e -

antioxidant is selected fron® j : : d

hydr oxyani sol e, butyl ated hyd¥roxy odi

met abi suphite, propylgallate, andHogro

crystallization inhibitor selected fPom t he roup consi Q‘T‘ng of

pol yvi nyl pyrrolidone, copolyners of vinyl acetate and vinyl pyrrolidone,

pol yoxyet hyl enat ed sorbitan esters and m xtures thereof; whereby there is a

prol onged rel eagp %I r w body of the cat or dog. 49.

The use of cl a??ﬁ %%rséﬂéé@%%‘leaéﬂg:%&hn%ﬂ ogr mula (1) is present in the

medi cament i n aH, a@BuntCERCHEr 0B{Cihbut CB:CHCH:, a KEHCH0H, nGHKCOOH:) 8 LQH;  of
CH2C0,CH;, CHCH(OCH;CHs);, CH,CH;OCH,CH,0H, CH(CH;:)(CH):C(CH,),0H,
(CH;);:0H, (CH;}«OH, (CHz)SOH, CH(CILOH)CH,CHi;, NHC(CHs);, CH:CN,
(CH;)¢OH, CH,CH(OH)CH;, CH(CH,0H)CH;CH,CH;, CH,CH,SCHj,
CH,CH,SCH,CH3, CH,CONH,;, CH(CH3;)(CH;OH);, CH;CH;NHCH,CH,CH,
CH(CH,OH)(CHz);CH;, CH(CH20CH;)CHz, (CHz):SH, (CHy)sNH,, CH;CH,50,CHs,
CH,CH,S(O)CH;, CH(CH(CH3);)CH;O0H,  (CHj):NH,, (CH,)sN(CH,CHjz),,
(CH;):N(CH3);,  OCHCHi;,  CH,CH(CH)CH,OH, OCH3;,  CH,CH;OCH,,
CH,CH;NHC(0O)CH;, C{CHs),CH,O0H, c-C;Hs, ¢CeHjy, (CHy);:OCH,CH;, CHCH=CH,,
C(CH,CH3)(CH,0H),, CH,C=CH, CH,CO,CH,;CH3, CH;CH,F, (CH;);0(CHz);;CH3,
CH,CH,N(CHay),, CH,CH,0OCH,;CH,;NH;, CH,CFs, NHCH;CO,CH,CHj,
CH(CH,)CO,CH;, C(CH;),CH,C(O)CHj, CH(CO,CH;CHa)a, CH,CHs,
CH(CH;CH,CH;)CO,CH;, CHCH,CH;OCHi, C(CH;),CH,C=CH, (CH)sCH,,
CH(CH;CH,CHz)s, (CH3)SCH,,CHCH,CO-H, CH(CH(CH;))CO,CH;, OCHCO:H,
CH(CH(CH;);)CH,0H, CH(CH(CH;);)CH,OH, CH(CH3)CH;OH, CH(CH;CH,OH,
CH(CHs);, (CH,)CH(CHs),, CH(CH;)CH:CH;, CH,CH(CHi:)OH, (CH:);CHs,
(CH),OCH,CH;, 1-adamantyl, (CH,);sCHs, CH(CH:)CH(CHai);, (CH:)sNHCH,,
(CH3):N(CH2CHz)z,

for the preparation of a medicament for combating parasites of a cat or dog, wherein
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animal. 4-9 The use according to claim48 wherein the nmedi canent contains a
liquid carrier vehicle which is diethylene glycol nonoethyl ether and the
antioxidant is butylated hydroxytol uene. 50. The use of claim 48 wherein
the antioxidant is polyvinyl pyrrolidone. 51. A process for the preparation

of a spot on formul atiqRe feQRBhERIINGor(Mochi8P itaRIuP aliRDANG havhifgl, t he
formula: lei R4 72 wherein Rl _is (1) hydroqen, (2]%J optionally substituted

al kyl, (3) ofstyesnahe spoalderstat uieguensy Retngreater than montify ang £aPtpips &y BERTIE ut ed

al kynyl, (5) QREehOstAHnliYxiSiPsld 4 ysaliaNs itabitoy herein) optional |y substituted
cycl oal kenyl, where the substituents on the al kyl, al kenyl, alkynyl,

(%cl( p;al klylk iand p_y;:l ;)(al ﬂ&ﬁmlyéanﬁ]&hibntéh.uﬁ)ﬁgds(udag:(xdé)r&d@p&é%(. )F:i)ne}thﬁzel, emlhﬁﬂl f r?_m )
i) a . (i - er, N 0 . i i cycl Qa , (iv

hydr oxy, z/v)1S Qp%%e@l@ww&v@@oq%e @ér%ﬁ&%},gﬁf’h i“F‘i“%ﬁifﬁ\”ﬁe}/;\Aher ey
and Y2 are isgidQpROFMEbIAINY sOipletidnsd by Mo@bﬁﬁa@w@rﬂi%woﬂ%la@a&&r

aroyl am no wherein said aroyl is optionally substitute with 1 to 3 groups
i ndependent | PreleBe gack rom Re (7) aryl or arylalkyl wherein said aryl is

optional | y substitutedgu Hﬁoiidaﬁtois3saéc%p§oﬁ1ndﬁp§ﬁqﬁ”édn¥isﬂ %gtb%q,lgtgdom R
hydroxyanisole, butylated hydroxytoluene, ascorbic acid, sodivm metabisuphite,
propylgeallate, and sodium theosulphate; and

the crystallization inhibitor selected from the group consisting of
polyvinylpyrrolidone, copolymers - of vinyl acetate and vinylpyrrolidone,
polyoxyethylenated sorbitan esters and mixtures thereof,

whersby there is a prolonged release of formula (I) in or on the body of
the cat or dog.

4§ - The use of claim 47 wherein the compound of formula (1) is
present in the medicament in an amount of from about 0.1 to about 100 mg/kg of weight of

animal,

9. The use according to claim 48 wherein the medicament contains a
liquid carrier vehicle which is diethylene glycol monoethyl ether and the antioxidant is

butylated hydroxytoluene.

B0. The wuse of claim 48 wherein the antioxidant is

polyvinylpyrrolidone.

51. A process for the preparation of a spot on formulation
comprising (A) preparing a compound having the formula:

I’
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(8) perfluoroalkyl 25 (9) a 5- or 6-nenber heterocycle containing from1l to
4 heteroatons independently selected from oxygen, sulfur and nitrogen atons
optionally substituted by 1 to 3 groups independently selected from

hydr oxy, oxo, alkyl and hal ogen, and which nmay be saturated or partly
unsaturated, 30 R2, R3, and R4 are independently ORa, 0002Rb, OC(O) NRRd; or
R and R2 repregsgent. 0, NOR or N-NRR'; | is (1) hydrogen, (2) optionally
substituted al kyl,  (3) optionally substituted al kenyl, 73 (4) optionally
substituted al kBrigl, (501)opthydwgdnl y substituted al kanoyl, (6) optionally
substituted al kynoyl, ( o] Zﬁp@! | futed al kynoyl, 5 (8) optionally
substituted aroyl, (9) éztigﬁg é%ggggﬁﬁbgd aryl, (10) optionally
substituted cycl oal kanoy{3) (optignabypeubstitetbd alkenpibst i t ut ed cycl oal kanoyl, (12)
optionally sabstituted yl . tionally substituted

cycl oal kyl %14) optiona4Fy 3@%&%&¥%%égm%§§%8§$kenyl where the substituents
on the al kyl, alkynyl, alSkynyiptionallksabetitited cycloglldyl , al kynoyl, aroyl, aryl,
cycl oal kanoyl , cycl oal kepoyl! , oal kyl and cycl oal kenyl
are from1l to 10 groups ?ﬂdeﬁ?ﬁg%%#ﬁ%h%gagéFgﬁﬁégifron1the getup consi sting
of hydroxy, al koxy, cycl whgrkihe subgtitpents oul thealky], sliRE allks@gR Rb4 CONRORd and

hal ogen, (15) periuoroal&xi

i i b | with 1
to 3 groups independentlytge'ec?gﬂﬂfro g@E&#?%%%#fﬁﬁ%%%gﬁﬁeﬁ%ﬁ%?#ﬁg,
hal ogen andi®20 cyano, (17) dD5- #&kyl6- nenber heterocycle containing 1 to 4

heteroatons sel ected from oxypeny. Sk Tk | en optionally
substituted by | to 4 olp B, Where 30 U SO
(i)  cycloalkyl,

(iv)  hydroxy,
(v)  halogen,
15 (vi) cyano,
(vii) carboxy,
(vii)) NY'Y? where Y' and Y? are
independently H or alkyl,
(ix) alkanoylamino, and
20 (x} aroylamino wherein said aroyl is optionally substituted

with 1 to 3 groups independently selected from Rf
(7)  aryl or arylatkyl wherein said aryl is optionally substituted with 1
to 3 groups independently selected from RY,
(8)  perfluorcalkyl
25 ()  a 5- or 6-member heterocycle containing from 1 to 4 heteroatoms
independently selected from oxygen, sulfur and nifrogen atoms
optionally substituted by 1 to 3 groups independently selected from
hydroxy, oxo, alkyl and halogen, and which may be saturated or
partly unsaturated,
30 Ry, R, and Ry are independently OR®, OCO,R?, OC(OYNR°R; or
R, and R, represent =0, =NOR® or =N-NR°R;
R*is (1)  hydrogen,
(2)  optionally substituted alkyl,
(3)  optionally substituted alkenyl,
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groups i ndependently selected from al kyl,

C(O NR Rd, cyano, CO2Rb and hal

partly unsaturated; Rois (1) H (2) optionally substituted aryl,

optionally substituted al kyl,
optional l'y substituted al kynyl,

optional |y substituted cygl O&Jp{i@ialﬂrsuba&utEM| onal | y substituted

het er ocycl e contai ning f
oxygen, sul fur and nltroé
al kynyl, cycl oal kyl,

m1lt,

ted

. eyl PR,

cycied aI I@pﬁgﬂally substiteeDaleabd,

al kynyl , periuoroal kyl, am no,
ogen, and which nay be saturated or 25
(3)
(4) optionally substituted al kenyl, 30 (5)

(6) optionally substituted cycloal kyl, (7)

i ndependent|ly sel ected from
ituents on the aryl, alkyl,

or al kynyl are froml to 10

groups i ndependently sel
(iv) SG2NR8Rh, (v) aryl
hydr oxyal koxy, (ix) am

alkyl-S(Oya" (xiu) cycIO@b)ky' g? ygl

I ndependently sel ected f
al kanoyl oxy,

10

15

20

25

R%is

30

idna %H%swg_&{%%kyl S (i) alkyl, (iii)

Q ko@ 10 (vii) al koxy,

fzpal l@ﬂgnallyéwb}nuﬁydaﬂoﬂ (xi) mercapto, 15 (xii)
ally substituted with |

&t B yl,

<

(xv) hal ogen,

(xvii) C( Q)ll&lRRI%phonally substlmted cycloalkanoyl,

(1)
(12)

optionally substituted cycloalkenoyl,

optionally substituted alkylsulfonyl

(13) optionally substituted cycloalkyl

(14)  optionally substituted cycloalkenyl

where the substituents on the alkyl, alkenyl, alkynyl, alkanoyl, alkenoyl,
alkynoyl, aryl, cycloalkanoyl, cycloalkenoyl, alkylsulfonyl,
cycloalkyl and cycloalkeny! are from 1 to 10 groups independently
selected from the group consisting of hydroxy, alkoxy, cycloalkyl, aryl
alkoxy, NRER®, CO,R;, CONRRY and halogen,

(15) . perfluoroalkyl,

(16) arylsulfonyl optionally substitited with 1 to 3 groups
independently selected from alkyl, perfluorcallyl, nitro, helogen and
cyano,

(17) a 5- or 6-member heterocycle containing 1 to 4 heteroatoms
selected from oxygen, sulfur and nitrogen optionally substituted by 1 to 4
groups independently selected from alkyl, alkenyl, perfluoroalkyl, amino,
C(O)NR°RY, cyano, CO;R” and halogen, and which may be satureted or
parttly unsaturated;

aroyl,

1 5

(2)  optionally substituted aryl,

(3)  optionally substituted alkyl,

(4)  optionally substituted alkenyl,

(5)  optionally substituted alkynyl,

(6)  optionally substituted cycloalkyl,

(7)  optionally substituted cycloalkenyl, or

(8)  optionally substituted heterocycle containing from 1 fo 4

heteroatoms independently selected from oxygen, sulfur and nitrogen;
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(xviii) CR2R, (xix) fornyl, (xx) -NRIR?, 25 (xxi) 5 to 9-nenber

het erocycl e, which may be saturated or partially unsaturated, containing
froml to 4 h eteroatons independently selected from oxygen, sulfur and
nitrogen, and optionally substituted with | to 5 groups independently
selected fromR, (xxii) optionally substituted aryI wherein the aryl

substituents are 30 1, Zgppidy aﬁ'j‘é 3 y
selected fromR,  (xxiii) opti %)1% y substmglut ed aryla u%%&%ﬁ %@9&% 't he
aryl substituents are 1, Piersyeis:|cspkmyvbay fom 110 1@ emups oups i ndependent |y

selected fromR and (x%hsheRRhdelo8d f¥h; 75 R and Rd are independently
selected fromRb; or R and BY to ther with the Nto which they are attached

forma 3- to 14 menber rlng Ront 0 to 2 additional heteroatons
selected fromO0O, S(O,,,, ggN allp tlonally substituted with 1 to 3 groups
i ndependent|ly selected from 5 hydroxy, t hi oxo and oxo; R is (1)

hal ogen, (2) al kyl, (3) perf‘F‘}Jot‘B%E} kyl, (4) -S(OnR, 10 (5) cyan, (6)
nitro, (7) R’O(CHZ)V— (8)(,5%5(1)5&()2@;52&{, (9) R’OCO(CHZV, 15 (10)
optionally substituted aryl where th substituents are from1l to 3 of

hal ogen, al kyl, al koxy, or rox“)i"y 'T‘i’@’) SA2NRaRh, or (12) amno; Rris (1)
al kyl, 20 (2) X- al kyl , V\/nere(og) | ShyRr¥alsi.O m

10 (vii) alkoxy,
(viif) hydroxyalkoxy,
(ix)  aminoalkoxy,
(x)  cyano,
(xi) mercapto,

15 (xii)  alkyl-S(O)m,

(xiil) cycloalkyl optionally substituted
with 1 to 4 groups independently selected from R,
(xiv) cycloalkenyl,
(xv) halogen,
20 (xvi) alkanoyloxy,
(xvii) C(O)NR®R",
(xviii) CO.R!,
(xix) formyl,
(xx) -NRER",

25 (xxi) 5 to 9-member heterocycle, which may be saturated or
partially u nsaturated, ¢ onfaining from 1 to 4 heteroatoms i ndependently
selected from oxygen, sulfur and nitrogen, and optionally substituted with
1 to 5 groups independently selected from R®,

(xxii) optionally substituted aryl, wherein the aryl substituents are

30 1,2-methylenedioxy or 1 to 5 groups independently selected from R,

(xxiii) optionally substituted arylalkoxy,
wherein the aryl substituents are 1,2-methylenedioxy or 1 to 5 groups
independently selected from R®, and

(xxiv) perfluoroalkyl;
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(3) al kenyl, (4) alkynyl, (5) perfluoroalkyl, (6) NY' Y2, where Y and Y2
are independently H or alkyl, 25 (7) hydroxy, (8) halogen, and (9)

al kanoyl am no, Rg and Rn are independently (1) hydrogen, 30 (2) alkyl
optionally substituted with hydroxy, amno, or CO2R (3) aryl optionally
substituted wth hal ogen, 1,2-nethyl enedi oxy, al koxy, alkyl or

perfl uoroal kyl, (4) arylal kyI wherein the aryl is optionally substituted
with perfl uordi“kng‘lnreﬁ:d@em&y&emmdﬁomR of6 (5) al koxycar bonyl, (6)

al kanoyl, (7) al Y V. koxycar 0 ar bonyl ,
(11) rmnoal kyl é?ﬁﬂkﬁ(ggaroﬁgégrl%ﬂj(qlg?&ﬁl }ﬁ??atllmm%o%aﬁ or i?gmégﬁ%gﬁ’s“g
together with the N to senjaoting %@yZad@umtmwmsoselmw&-ﬂOmOJS(mﬂbedN;i ng

containing O to 2 addit t e

optionally substituted #Bﬁhfm%ﬁ rvgl@gls% élg&’hgsdﬁa‘% yegg ?“(elg%ed Blrom R and

oxo; Rt is31) hydr ogehydrmgﬂlpmiddmo,oal kyl, (3) alkyl, (4) optionally

substituted argi or ar palk JH% ere t he aryl substituents are froml to 3
ro

groups independently se€lecte m hal ogen, al kyl, al koxy, and hydroxy; ms
O0to2;and vis O 03; Rsi?s Raiigld R

(3)  perfluoroalkyl,

‘(

4)  -S(O)}R),
10 (5) cyano,
(6) nitro,

() R'O(CH,
(8) RICOy(CHy),
(®  ROCO(CH),
15 (10)  optionally substituted aryl where the substituents are from 1 to 3 of
halogen, alkyl, alkoxy, or hydroxy,
(11)  SONRERY, or

(12) amino;

Rfis () alkyl,
20 (2)  X-alkyl, where X is O ot S(O)u,
(3)  alkenyl,
@)  ealkynyl,

(5)  perfluoroalkyl,

(6)  NY'Y? where Y' and Y* are independently H or alkyl,
25 ()] hydroxy,

(8)  halogen, and

(9)  alkanoyl amino,

'R¥ and R" are independently
(1) hydrogen,
30 (2)  alkyl optionally substituted with hydroxy, amino, or COzR!

3) aryl optionally substitited with halogen, 1,2-methylenedioxy,
alkoxy, alkyl or perfluoroalkyl,

(4) arylalkyl, wherein the aryl is optionally substituted with
perfluorolkyl or 1,2-methylenedioxy;
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or a pharmaceutically acceptable salt thereof by a method conprising: (1)
coupling a conpound of formula Il': \ ox as wll' wherein R, R2, R3, and
R4 we defined above, wth a conpound of formula Ill: RS -N=CGN-Rr m
wherein e and RT can be independently selected from al kyl and cycl oal kyl,

77 in the presence of an organic solvent to produce a first internediate
conpound, of the formula N\ \ ww VS (2) reacting the first internedi ate
conpound with an adf) vatlkexgcadompound, Act to produce a second internediate
conpound of the forgul amdloy W VIP (3) adding an alkyl am no of the fornula
ANRDR to the second_internmedi ate conpound to obtain a conpound of formula
I'; (B) adding a pﬁ@r matiegeyiRisyl y or veterinarily acceptable liquid carrier
vehicle; and (C) opp) onablafoxyoddbnylg a crystallization inhibitor. 52 The
process according tz@ cl al .m% Q/ner ein the activating conpound is

1- hydr oxybenzotri a ?)e, A0 P’B’ ypyri di ne- N-oxi de, 2-hydroxypyridine and
hydr oxysucci ni m de.(1B3 mtvelkplamivesdomytcor ding to claim52 wherein the first

intermedi ate conpqyfd BagyubhGoch@bdlba '\ |\ NN~ R w
R and R" together with the N to which they are attached form a 3- to 7-member ring
containing 0 to 2 additional hetercatoms selscted from O, S(O)n, and N,
optionally substituted with 1 to 3 groups independently selected from R® and oxo;

R'is (1)  hydrogen,
(2)  perfluoroalkyl,
(3 alkyl

(4)  optionally substituted aryl, or arylalkyl, where the
aryl substituents are from 1 to 3 groups independently
selected from halogen, alkyl, alkoxy, and hydroxy;

mis 0t02; and
vis 0to3;
R¥%is R° end RY

or a pharmaceutically acceptable salt thereof by a method comprising:

8] coupling a compound of formula IT";

T
S N o
R, Ry
lI!
wherein
Ry, R.Q, Ra, andR4 are dsfined above,
with a compound of formula III:
Rf —N=—C=—N—7F"
m

wherein RS and R” can be independently selected from alkyl and cycloalkyl,
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Va wherein R6' and RT can be independently selected from al kyl and

cycloal kyl, or a pharnaceutically acceptable salt thereof. 78 54. The

process according to claimb52 wherein the second internediate conpound has

the formulal | o NRz R4 R 5 VI' or a pharmaceutically acceptable salt

t hereof 55. The process according to claim52 wherein said organic sol vent

i s a hal ogeriathedrrepprneci #n isganis solsentito praduse offirgt dbtopediatecmipyuidoefthbons. 10

56- The proceagsnwccording to claim52 wherein said organic solvent is an

ether or a mxture of ethers. 5}. The process according to claim55 wherein
Sy dr ocasbon | ene chloride. 59. The process

I etpe rymxture o ethers are selected

‘ S hyd i o@(‘—eﬂ‘wd met hyl

pcesk accordjng fo claim51 whekein the process
ngke st out the isol &i®nh of a first
and second internediate 5. 25 60 The 'process according to claimb52
which is carried out step-w se fth the isolation of a first and/or second
i ntermedi ate conpounds. (ol . A confgound of the formula: 79 NNR{ Rp R K
V' wherein

fromthe group consj
t-butyl ether. 20 )
is which is carried out

(2)  reacting the first intermediate compound with an activating compound, Act
to produce a second intermediate compound of the formula:

VI’

(3)  adding an alkyl amine of the formula HNR°R® to the second intermediats
compound to obtain a compound of formula I'; (B) adding a pharmaceutically or
veterinarily acceptable liquid carrier vehicle; and (C) optionally, adding a crystallization
inhibitor.

52 . The process according to claim 52, wherein the activating
compound is 1-hydroxybenzotriazole, 2-hydroxypyridine-N-oxide, 2-hydroxypyridine

and hydroxysuccinimide.
53 . The process according to claim 52 wherein the first intermediate
compound has the formula
R’
™
H—Ry
R

wherein R¥ and R” can be independently selected from alkyl and cycloalkyl, or a
pharmaceutically acceptable salt thereof.
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R, is (1) hydrogen, 5 (2) optionally substituted alkyl, (3) optionally
substituted al kenyl, (4) optionally substituted al kenyl, (5) optionally
substituted cycloal kyl, (6) optionally substituted cyctoal kenyl, 10 where
t he substituents on the al kyl, al kenyl, al kynyl, cycl oal kyl and cycl oal kenyl
are 1 to 3 groups |ndependently sel ected from (|) al kyl, (ii) X-alkyl,
where X is 0 or S(OR' H4ii )Tf@yb&c@ﬁah%yﬂdmg%cl@mvs)z thyférrm(eyseconﬁvﬂterhﬁdhﬁtgen
(vi) cyano, (V||%1§3 qﬁg VIII) NY' Y2, where Y' and Y2 are 20
i ndependent | y 19egPe bﬁ alkanoylanlno and (x) aroylam no wherein
said anyl is optionally substltuted with 1 to 3 groups independently
sel ected from (7) aryl or arylalkyl wherein said aryl is optionally

0.~ ps1 perdently selected fromRf (8)

per f | uor oal kyl mb@r hdtgracycl e contaifing fr@n 1 to 4

het eroat ons i ndepsgader leqted fr r ni 4rogen atons
optionally substi ed | ; groups i ndgpendent |y sel ect om 80
hydr oxy, oxo, al kyl | aat whi R, D€ saturated artly

unsaturated, R2, Ita, and R4*are ijndependently OR , OCC2Rb, NR R(; or
R, and R2 represent =0, NOR or=N-NRRd; 5 Ris (1) hydrogen, (2) optionally
substitutedl kyl, (3) optionally subBt it ut ed al kenyl ,

or a pharmacentically acceptable salt thereof.

55.  The process according to claim 52 wherein said organic solvent is

a halogenated hydrocarbon or a mixture of halogenated hydrocarbons.
10

56- The process according to claim 52 wherein said organic solvent is

an ether or a mixture of ethers,

5%.  The process according to claim 55 wherein said halogenated L
15  hydrocarbon is methlyene chloride.

5%. The process according to claim 56 wherein said ether or mixture of

ethers are selected from the group consisting of tetrahydrofuran, diethyl ether, and methyl
t-butyl ether.

20
59 .  The process according to claim 51 wherein the process is which is

carried out in a single step without the isolation of a first and second intermediate

compounds,

25 é0.  The process according to claim 52 which is carried out step-wise

with the isolation of a first and/or second intermediate compounds.

&l. A compound of the formula:
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(4) optionally substituted al kynyl, (5) optionally substituted al kanoyl, 10
(6) optionally substituted al kenoyl, (7) optionally substituted al kynoyl,
(8) optionally substituted amyl, (9) optionally substituted aryl, (10)
optionally substituted cycl oal kanoyl, 15 (11) optionally substituted
cycl oal kenoyl, (12) optionally substltuted al kyl sul fonyl (13) optionally
substituted cycloalk > tuted cycloalkenyl where the
substituents on the g gnoyl , 20

al kynoyl, aroyl, aryl, o Jl f onyit—=
cycloal l cyl and cycl oal pen®erntly sel ected
fromthe group consisting of r , kOXY, . aryl #-akrkoxy,
NR&Rh, CO2Rb, CONR R' and halo@en perfluoroa“kyl 25 (16) aryl sul fonyl

optlonally substituted with I to 3 grotps |ndependently sel ected from
al kyl, perfluoroal kyl, nitro, halogen and cyano, (17) a 5- or 6-nmember
heterocycl e containing 1 to 4 heteroatons selected from oxygen, sulfur and
nitrogen opti ona"f’l}e?’%ubstl tuted by 1 to 4 30 groups independently sel ected
from al kyl , al ke, perf@yorqg&kgh, am no, C(O NRRd, cyano, CO2Rb and
hal ogen, and ich may be saturat or .partly unsaturated; Rb is (1) H (2)
optionally substituted ar P, %‘w%m%{y substituted al kyl, (4)

optionally substituted al@ggnyl tlm{aﬁ})s@ﬁﬂm dnyl, Substituted al kynyl (6)
optionally substituted cyc| oal tlonally substituted

cycl oal kenyl, or (8) opt|GHMIﬂﬁ%Hﬁ%?¥ brocycl e containing from1 to
4 (5)  optionally substituted cycloalkyl,

(6)  optionally substituted cycloalkenyl,
10 where the substituents on the alkyl, alkenyl, alkynyl,
cycloalkyl and cycloalkenyl are 1 to 3 groups independently selected from
(@ allyl,
(i)  X-alkyl, where X is O or S(O)pm,
(iii) cycloalkyl,
15 (iv)  hydroxy,
(v}  halogen,
(v  cyano,
(vii) carboxy,
(vit) NY'YZ where Y’ and Y? are
20 independently H or alkyl,
(ix) alkanoylamino, and _
(x)  aroylamino wherein said aroyl is optionally substituted
with 1 to 3 groups independently selected from R
(7)  aryl or arylalkyl wherein said aryl is optionally substituted with 1
25 to 3 groups independently selected from R’
(8)  perfluoroalicyl
(9)  a 5- or 6-member heterocycle containing from | to 4 hetercatoms
independently selected from oxygen, sulfur and nitrogen atoms
optionally substituted by 1 to 3 groups independently selected from

20



het er oat ons i ndependently sel ected from oxygen, sulfur and nitrogen; where
the substituents on the aryl, alkyl, alkenyl, cycloal kyl, cycl oal kenyl,

het erocycl e, or allcynyl are from1 to 10 groups 10 i ndependently sel ected
from (i) hydroxy, (ii) alkyl, (iii) oxo, (iv) S2NRRRh, 15 (v)
aryl al koxy, (vi) hydroxyal kyl, (vii) alkoxy, (viil) hydroxyalkoxy, (vi)
am noal koxy, 20 (x) cyan, (Xxi )hY«#ema?p@,cﬁlkyl enéha)logan,kapﬂ -veligh) may be sefurdtyd) or

cycl oal kyl optionally substitu yWh&Hu 4 groups |ndependently sel ected
fromR 25 (xiv)_cycloal kenyl ;" (xv) halo% XVI al kanoyl oxy, (xvii)
C(O NR$Rb, (xviike i{@@mﬂgw deperdently GRIPACC: (xxi) 5 to

9- menber het er ocyg| &q ﬁﬁmﬁamggeoﬁqﬁu$@m@§ﬁor partlally unsat ur at ed,
containing froml to 4he eroatonslndependently 82 sel ected fron1oxygen

sul fur and nit¥og®rs and o@? o¥fPgens upstituted with | to 5 groups

i ndependent |y sel ected frog) ,pﬁ%%u*hmggm# P4 ] y substituted aryl, wherein
the aryl substituents are 2- et h enedloxy or 1to5 gr oups |ndependently
selected fromR 5 (xxiii)t bptﬁ@ﬁ%@-¥m§ﬂ5§? aryl al koxy, wherein the

aryl substituents are 1, 2-@gt hypasady SMitesd dikingl, 5 gr oups
(5)  optionally substituted alkanoyl,
10 (6)  optionally substituted alkenoyl,
(7)  optionally substituted alkynoyl,
(8)  optionally substituted aroyl,
{9)  optionally substituted aryl,
(10)  optionally substituted cycloalkanoyl,
15 (11) optionally substituted cycloalkenoyt,
(12) optionally substituted alkylsulfonyl
(13) optionally substituted cycloalkyl
(14) optionally substituted cycloalkenyl
where the substituents on the alkyl, alkenyl, alkynyl, alkanoyl, alkenoyl,
20 alkynoyl, aroyl, aryl, cycloalkanoyl, cycloalkenoyl, alkylsulfonyl,
cycloalkyl and cycloalkenyl are from 1 to 10 groups independently
selected from the group consisting of hydroxy, alkoxy, cycloalkyl, aryl
alkoxy, NRER®, CO:R;, CONR'R? and halogen,
(15) perfluoroalkyl,

25 (16) arylsulfonyl optionally substituted with 1 to 3 groups
independently selected from alkyl, perfluoroalkyl, nifro, halogen and
cyano,

(17) a 5- or 6-member heterocycle coptaining 1 t 4 hetsroatoms
selected from oxygen, sulfur and nitrogen optionally substituted by 1 to 4
30 groups independently selected from alkyl, alkenyl, perfluoroalkyl, amino,
C(O)NR°RY, cyano, CO;R® and halogen, and which may be saturated or
partly unsaturated;
R°is () H,
(2)  optionally substituted aryl,

81



i ndependently selected fromR, and (xxiv) perfluoroalkyl; R and Rd are

i ndependently selected fromRb; or 10 R and Rd together with the N to which
they are attached forma 3- to 10-nmenber ring containing O to 2 additional
het eroatons selected fromO, S(Om and N, optionally substituted with 1 to
3 groups independently selected fromRs, hydroxy, tbhioxo and oxo; Ris (1)
hal ogen, 15 (2) al kyl, ( p 4) -S(0O.,R, (5) cyano, (6)
nitro, 20 (7) R‘O(CHZ) 6)33 %@?J"%ﬁ@%t%fﬁﬁ’ (9) ROCO(CH2)v-, (10)
optional ly substituted argﬂl) wmmaﬂmrbwmmwhts are froml to 3 of

hal ogen, al kyl, al coxy, \%? hy tfnlt%dgng@i\' or (12) amno; Rris
(1) alkyl, (2) X-alkyl, zar S(O (3) aI kenyl, 30 (4) al kynyl,
(5) perflnoroal kyl, (6) I\(ﬁ‘)YZ OPWESWSH@P@W@%’Y% i ndependently H or al kyl |
(7) hydroxy, £8) haI ogen, (and o@ﬂﬂeﬂ}? RB and R are

i ndependent | yﬁ(l) hydr oge(ﬁ O;B a'{a?}m% o??%?ﬁgl 'y SUE)StI tuted wit h hydr oxy,
am no, or C2R 5 (3) ary(Boptcﬂﬂﬁmll’ysué’éﬁ%tﬁdtwyvlﬂwmeﬁom

1, 2- met hyl enedi oxy, heteroatoms independently selected from oxygen, sulfur and tﬁtrogen;
where the substituents on the aryl, alkyl, alkenyl, cycloalkyl, cycloalkenyl,
heterocycle, or alkynyl are from 1 to 10 groups

10 independently selected from
(H  hydroxy,
()  alkyl,
(iti)  oxo,
(iv) SONRPRY,
15 (v)  arylalkoxy,
(i)  hydroxyalkyl,
(vii)  alkoxy,

(viil) hydroxyalkoxy,
(ix) aminoalkoxy,

20 (x)  cyano,
(xi) mercapto,
(xii) alkyl-S(O)m,

(xiii) cycloalkyl optionally substituted
with 1 to 4 groups independently selected from R°,
25 (xiv) cycloalkenyl,
(xv) halogen,
(xvi) alkanoyloxy,
(xvi)) C(O)NRER?,
(xvii)) COR!,
30 (xix) formyl,
(xx) -NRER",
(xxi) 5 to 9-member heterocycle, which may be saturated or
partially unsaturated, ¢ ontaining from 1 to 4 heteroatoms independently

82



al koxy, al kyl or perfluoroal kyl, (4) arylalkyl, wherein the aryl is
optionally substituted with perfluorolkyl or 1,2-nethylenedi oxy; (5)

al koxycai bonyl, 10 (6) al kanoyl, (7) al kanoyl al kyl, (9)

aryl al koxycar bonyl, (10) am nocarbonyl, (11) nonoal kyl am nocar bonyl 15
(12) dial kyl am nocarbonyl; or Rs and Rb together with the N to which they

are attached forma 3- t aselcto® Fomroxyied OulfRont aitfgay afll stioRalgddbstinedatith
3 ar oups | ndependent |y sel BT FURRRITRLsIRBIOREY 2 (1) “hyarogen. 20 (2)
perfluoroal kyl, (3) alkyl, (4Mpﬁpmm]ylsybsﬁmhﬂhm wheckirbihy hryl substinreyds atek y | |
e a0t Vo SRl 1 % o BT AR e, 51 ot ¢
and RT can beSindependentIy séhaﬁﬁeﬂmﬁﬂbmﬂﬁhh#ﬂag@ﬂhﬁyploaIkyI or a salt
thereof. 84 wherein the aryl substituents are 1,2-methylenedioxy or 1 to 5 gronps

independently selected from R®, and

(xxiv) perfluoroalkyl;
R° and R are independently selected from R, or
10 R°and R together with the N to which they are attached form a 3- to 10-member ring
containing Q to 2 additional heteroatoms selected ﬁo;n O, S(O)y, and N,

optionally substituted with 1 to 3 groups independently selected from RS,
hydroxy, thioxo and oxo;

R°%is (1)  halogen,
15 ()  alkyl,
(3)  perfluoroalkyl,
@  -SOkR,
(3}  cyano,
(6) nitro,
20 (M  RO(CHz),

8)  R'COCHav,

(9 ROCO(CHiw

(10) optionally substituted aryl where the substituents are from 1 to 3 of
halogen, alkyl, alkoxy, or hydroxy,

25 (11) SO,NRER", or
(12) amino;
Rfis (1) alkyl,
(2)  X-alkyl, where X is O or S(O)y,
(3)  alkenyl,
30 4  alkynyl,

(5)  perfluoroalkyl,

(6) NY'Y? where Y' and Y? are independently H or alkyl,
(7)  hydroxy,

(8)  halogen, and

83



10

15

20

25

(9)  alkanoyl amino,

RE and R® are independently

(1)  hydrogen,

(2)  aikyl optionally substituted with hydroxy, amino, or COsR!

(3)  aryl optionally substimted with halogen, 1,2-methylenedioxy,
alkoxy, alkyl or perfluoroalkyl,

(4) arylalkyl, wherein the aryl is optionally substituted with
perfluorolkyl or 1,2-methylenedioxy;

(5}  alkoxycarbonyl,

(6)  alkanoyl,

(7)  alkanoylalkyl,

(9  arylalkoxycarbonyl,

(10) aminocarbonyl,

(11) monoalkylaminocarbonyl

(12) dialkylaminocarbonyl; or

R® and R" together with the N to which they are attached form a 3- fo 7-member ring

R'is

m is

vis

containing O to 2 additional heteroatoms selected from O, S(O)n, and N,
optionally substituted with 1 to 3 groups independently selected from R°® and oxo;

(1)  hydrogen,
(2)  perfluoroalkyl,
(3 alkyl,

(4)  optionally substituted aryl, or arylalkyl, where the
aryl substituents are from 1 to 3 groups independently
selected from halogen, alkyl, alkoxy, and hydroxy;
0102;and

0 to 3;

R® and R” can be indepéndenﬂy selected from alkyl and cycloalkyl, or a salt thereof.
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