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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
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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 control 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, cattle, goats, dogs, cats, fish, buffalo, camels, llamas, reindeer, laboratory

20  animals, furbearing animals, zoo animals and exotic species and poultry. Among the



times serious infection in various species of aninmals.

The nost conmmon genera of nematodes infecting the
waniaBesref erred to above are Haenonchus, PCT/US2003/030500

Tri chostrongyl us, GOstert agi a, Nemat odirus, Cooperi a,

Bunost ormu storru 5 Chabert
o P OGO e RO OBl odey Gag (idespread and often

Capinids aklidus iaRfiean ﬂfmanouDrspaﬁéy &, arflahg aﬂiesmogfcﬁbﬁﬁﬁfnagenera of
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Ascari di a,
and‘e@é‘i‘)g%sc‘ﬁgé ng g Aol e aeebors 8ty Hacnigurhitso dTichpstrongylus,

Com%ﬁ’ﬂaél-a, amm%ﬁi%bh a%‘é{)&ﬁu mAséHrfsaChuﬁHstd%ﬁﬂ | yOésBﬁha ostomum,
intestinal tract while o her s, such as Haenonchus an

Sos (drbattaTrighugs, FEpueyPee arkgmempn DiggocavlssmErpiligia dlabronema,

St 'ﬂrhscﬁfahﬁﬁéra%}écﬁoﬁﬁa@ AEMAGRUOKIR! Bndyd0ind, Unkigrial Coxascaris
I ungs. ot her parasites may be located in other

ti #8¢ 8§ra%ﬂqss &e@@W§f&eS?»WECW%W&§OOPh@ lvad Pesoph#zostomum
bl QRLINEE361 the IMBGHALARE ORI ARHers Urfentoh SR Gnd@ G

the T1Ke. Thyz Sar aSIItI c p‘:’an ec ?ro%gah%e par aél?l a@ Dtertaga, are
i nfreare praveleriniovthe stomped! while stilhetbers [seddast Elcmemhes are found in the
mal e

Ot hehﬂ%'l F{lﬂ 8@6 \éﬁlﬁg{}g | n\gfa{t@gcklgls’ﬁ%sug \ﬁﬁ %agggﬁtgg b&Bz such as
andheolregeiasd blodd véstels, efiticutantaque andelghmphatic trsssullnﬁ therlike e @bdparasitic
of .t cted .host conpaoungds 15 of. this . .
oD TRE PSP PleerighoERRR o Bad s edd o drpemip, ratnutiton
| n vaelkinelss, oreight s lss@raddniage to thg &talls bf the irﬂéshhﬂ fttadt 4nd other tissues

4P B SR RS S i S s ) dheFoppounas

15b| foft $hiS WeRnfen Ilaxfék&hvm b@fins® Wigde PardsifesCaldl MSadlitioBeare also active
cts |

h
]:j lo %%él{l?t Bigfcg&a p ﬁiggg grglgéptsg i\{yﬁ{a%o%&%@éfgzgﬁglacla Aspiculuris in rodents,
Tengphabd 9&§paris¥t@éj&ﬁa nifMSRIARREs sadhCdasHekB! {ﬁﬂésasuch s s cabies lice,
sheep Lucilia s iting insects and 20 such

ni gleab ﬁ‘@VfHP%PEE @H@r ﬂogmaésea@ ipy pwaicaad apimalsa ndapquitey, suchas
Gasﬁeﬁéﬂﬁﬁ&ésuﬁcoﬂé% borsRS, aﬂﬁem@d&@ rifg Qﬁé%pSIthﬂl'a Bp! Qﬁiiﬁ%ﬁr%ects and
and nui sance flies including ood feedi ng}g ies an
20f i 1sueh igrating dineyaus fspe s HYEf@Pﬂmblm inyegitiey Bgstaophiliis i horses, and
us fiilre3g 8. nn%fod@tﬁg axd ﬁu@s%aé@ﬁlwnélﬂélﬁgolog@th ﬂ1e§ UED RS flies.
cats, dogs and humans e nost
par asi t &odelispetie acvgaéctrrvenqut Q;Stalmlusetﬁnla@gamt pamsitesr which infect

Ancy| t r

Tr ﬁ% rﬁéel MQeh %2&4?5 ?%%s ?@lhlhxish u’l?lltesn?&g g%‘&rkglf geneba OEf garasnes of the
a sttrcnmthsmall I 1yaqt nquomtaan tareg @meylastarfia,p Neastor, eAsoatis,c Btrongyloides,

ar or h tis S an rgans

our et B8 bl BRRPE g E bl RS FRbcel PPt soners o
wo mamsisasc vhizh  Méichandrin av;he Bslog] ar dhehtsessc amartdganlw@tmde the

Dracunucul .u tr estinal, st s _of fhe.
RSP e ARt o S TP ePigie: Qhghocerca and
c onpayDehsumficelug hﬁcbcgﬁfa M’&btﬁiﬁl skl @Sthe&hﬁefj’tﬁﬁpﬁdﬁns Strongyloides and
parasitizi man iting 30| sect.s and ot her

i prEpiaLe. phetemipaEds At LiorSy aiie a2 AHoPIdS aEmepitiios men, biing
30aciifse6s bhd/thé e@ﬁ@pe@is&@usﬁfgtamﬁ@yaﬁ@atb A, househol d

pests suc cockroach, Blatella sp.,

not h, TP EB]FS&O%‘baCI d defigEivestiaetise act;a(ﬁtaa@ém@u@bold Pﬁﬁ% such as the
hO%Q&b%hN@ﬁ&ﬁladéﬂTeabthgﬁ nﬁﬁh Wplhéo@% 33@7 bORMS A udeiths sp., the

nites, termtes and ants. 7 WO 20047 ) )
PChowsg dysodensticarsdvall as flsas, house Hest edles, vesmitoeandants.
al so useful against insect pests of stored grains
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such as Triboliumsp., Tenebrio sp. and of
agricultural plants such as aphids, (Acyrthiosiphon

wepoy3eFai nst m gr atory ort hopt erans such as POTWS2®3/030500
and i mmature st ages insects livi ng on pl ant

tissue._The caq s are usef ul C

eoue T e TRRYN. S e JARRLSEL s i
SUgbh ag YEb&IEIO Byl eTaRbrio Vil clad nafy a@ﬁcubthral |ptm$ tsach: eas aphids,
in agriculture. The col[r%)ounds are als

| APPSR A BT SEE R Y L el S ses

C OSFPRLHRHSHARE of ?A’atnt @556, aANRV@nipdends e atedal are aemz[‘tochdxwfor the
levels 1n bait for

mul ati ons whi ch_ar ?SQﬁ?(Plt bac h be of
5 ¢ ool oll pemetaes g Pt B LD B L0 SH U Y e thay be o
rtﬁi(cfeelﬁt gﬂ@ulgul?ee fThé %oﬁﬁ&&ds tReal6O Ry ke RA SN areatlng acreage

terme he nest 10 by ster|I|2|n9 %
q uméqatedm@rﬁreﬂﬁémstsvéﬁhy corRBRUNgY are stasterrdapove the Infested area in low

No %l% SRQE AR n@Rtich bR H&IhRick Yc?tfﬁe ab# Bl &ditionto a d1rect—but-
ective agal nst arthropod pests, for exanple f]lea

t | dlins onset eoxameffast tiethetfire prtyy theewenoynd hastolong tarmaAioet ori the nest

anf()%n%el?hzmréq}zg gﬁJE{eE (hich (??fél_étneg&\b ga’(ﬁfg %%Lt' des, |xodes,

a an I's known to
conbi n eI\I«bdtﬁasminm\aeldrmd ith deredtivss a@yé@ affectivsrasainsidsthiopod pests, for
o r d G tl tg hf 2 andd t}Perr %ﬂ%g 1 n%@ﬁ Gh rdldmegcfcaf%ﬁ Lidhdiyand poultry,
tances syne
Pahﬁmtas Eteﬁiéﬁ';aﬁdgs Diodes| Bmt&sohamim amdﬁematqb@

nmo:jgle'n; af k‘“ aC![ O?%el?a ﬁ‘? aﬁese-r\rllme ttllg)nede‘ Xlgg ??8% b C;ﬁ)'imds in order to

15 rmaaﬂév@Ia, bréddeAeCrym of actifvﬁj@aﬂtled;qmeansthmﬁsz symiexdly z Foesxample, U.S.
such as thi abendazol e or ndazol X her ag
o BeleRn AT e RERIS! SRR ity ST horvatives  with
| UL EDHEQR orQﬁﬂl;enNDﬂlE,yerM{e@éﬂilﬁﬁmnﬁdlEé&:n%@sxﬁhfas pfomntdl pyrantel, or
See also, U S. Patent 5,962, 499 6, 221, 3511% (‘I?t ¢
"t TobGuRh SHPeRAHE g (0O BiadgengR0l e gndﬁa §i yiher agents
t 0 JCQRBLBe A ihaHS A SsthpoufdsdSifchial hi¥éfiedn, b1 ﬁ'@l@?ﬂzoles such
the antiparasitical spectr i S _not ssi. bl

20pr edireenil. aSqsraliss U-S. \/ﬁ#ﬁ‘@hi@@%@%% Qodd -84 Whilgdt R B‘P’n Ip the art

algh s GU sasron@ﬁ?qg@goéafbledhs&fiﬁﬁné@ﬁfoﬁs phasitididss nr(ﬁ@&QB ;broaden the
he results o rr ous mbi nations is not aV\ﬁ

s ucomsfsiticalspgctrinarit isi rpt pogsihdelto prediple aguriors G‘ihlq]?tﬁo@lbmauons will
ef fv@o%ﬁ %’r a g‘é ctllgf othat be ﬁﬁeé@@'sﬁt& MRy B Rash! Yhe results of various
admnrs erg ]t t he ani ma Vari ous net hods of
f orcombakiiony iambi zpwamswmsaﬂﬂ fnortherk s p oaed irthe RE{dmpye effective
th Thes I I baits,
25dI z’fngrl; atgoai)p 1é: mtenn (S% légs? ngﬁl% nlstt&%d'% t%éodsn(ﬁﬁél
For mul atviagibss ﬂaethodlsmfébnnﬂwmg @mllaaismapigbmgdauogn gredmown in the art.

Y N N

SO
1- P‘ﬂ“o@xﬁ‘lﬁlﬁﬁ&{sy{oﬁzwaﬁ&d topicdl dppliasiofis pf axmphl;asiacaé tklrmuwtio'nm are also

the art _and are described i n copendi i 0
A e R U
30Tt RAGsordiD bref 1Qdotil iR thengt @it dr dsasbddiin cagﬁding applmahmd@S/933 016,

E ﬁg},w\e?g é&%{ﬂ%@i | ?2 ?Sfelfeas%of: Qﬁ}% fr%rg}mé\il ﬁ) Iﬁ{mg antlparasmc agents

antlhgqa@s%; bt fRMBRtiods0 a limted area of the host. For

exanple, U S. Patent 5,045,536 8 WO 2004/030457
PCT/ USZC&PQ? -or8 Joiaylations 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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descri bes such fornul ati ons for ectoparasites.

Moreover, it is generally known in the art to
woanmmmBatse avermectin and m | bemyci n derivati veeTas2003/030500
spot-on formul ati ons. See, e. g U. S. Patent

P ER{15% oty ERAApIRdor Soomfesg MSURS BB AL 1 Afiprydaown in the
Pat® fdrmblatele B tin ldn@ nﬁ’&bﬁyém N@ﬁvatﬁes%&pé@&l fottlulations. See, e.g.
5,595,998 5 ener al %/?7 scuss%sgbf ornul atin

T ESH PR e Ren R LT bFS. Flspt 577,332 US.

f orpaithies, 530)868; Whd U.0Patshit ypt4g8ddr ¢ Pl N bioBAKIS hitd £,595,998
agents. However, as discussed in U S. Patent

55, eamralypdiseussesr foemlatitge podylispasis| arath deyadivesyas pour-on or spot-on

de?&ﬂuﬁ%@nd mehh@r \ﬁ@ﬁoupﬁcﬁﬂﬂldiiﬁl at{tlvgﬁrgyju@ﬁéeﬁﬁs Hf@Fever, as dlscussed in
| ocal i zed topl cal ap |ication cause I1rri tanC

okl Siyert B8 S Shomtareedsimis bt AN e FrgETET fescHvodan by p rovide
ﬁnﬁ%b{?éjf e Eh%ﬁt DElicAtIR hidtScaftse YRRENdy br td6:iBth the host
bot 10 for 0rmorce ef eﬁ%l gpg”?or ﬁloncgesr per |Clgdro tn? © 108
ands el gs being @féwtwe)for e dotigpefiod ﬁfiﬁrm i ense, therndpsa nael diy e art both
OI S & ?1 ﬁ&tl&ﬁh forH foln%& eﬁo& %?ttl dolfaggu}rﬁttdhto& Eoml fannulatlons.
is ective over gp I'me agai hst a
W (Téu$, direge isof need dio feraatsiot espcaﬂvd felmtlﬂqunawhmhﬁ ¢ffectiver alsr a long
?ﬂden?gﬂ%ﬁ’r@o \ﬁagmgtg UII\/M?eI:; E%ndé q-Ekcla%daI;pg%%{s}crresl a(%g ec%oparasnes in birds and
f ommammadis.ons for the treatnent or pr ophyl axi s of
endoparasites of mammals, fish and birds, and in
particular, cats, dogs, horses, chickens, sheep and

15cattle with the astmAkydmm@ 'hn;st of all the
par asi t conmon ncount red |rds ls.
The i nviﬁ% mﬁn%ﬂns@y ES‘EBVn”EFés" ipdpr %13/0#@ ngﬁa the treatment or

| apkdphglagie D reﬁﬁﬁa&&t&fofﬁﬁélﬂﬁﬁﬁ AhtAg blraér' QJﬁd as pﬁulti@@lﬁr, cats dogs,
ticks, mtes, m)sqwtoes flies

| i dersesGhickp, sh?ﬁ)ear@p%fﬂedﬂthr b aim ok 1R etedionts el .the parasites

ef fcbﬁx%ﬁly%‘ﬁ%un@ered BErRehd SemBfalst THE inveEInei% ﬂr@ﬁ&%'f@&ffecuve
the nunbér of applications of the fornulation to the

20 njand (lasting %Hﬂtqﬁ@mloﬁrechw@sﬂeﬁ’v%hl asnilgps.otiplge gnifegyr e.g. itch mites,
S p%oseﬁ]tofeg’ riTad Hal 1R8BS Fhfther! }%Jt AR atRhs re%ﬁTl thelr efﬁcacy over a
prophyl axi’s of parasite In ations 1 n nanme

bi ek, pemhq‘l ehtine tarébyaedycing ﬂae worhsoef atppbwtlemMrthesfongulaﬁrpn to the
ef f.aglhve amount of at |east one nodulisporic acid
derivative; (2) a pharmaceutically or veterinary

l'i qui d Eaparfigdantkisiimieationaprdvid¢sIpr spot-bw fmtnlulaﬁoms for the treatment or
250 S S B DAL BCHARE b e O o R U i

i nf est a(i)onsa oasm;ﬁcmmoh leempisingdrydifextiee afioupaoaildast one nodulisporic
i nfestations . Is or birds which conprises

topical ly a?)cb‘{lwﬁ}efrfyﬁ Y said mammal or bird an

effecti al’mpllliﬁnn&feuﬁcam@romdétaiﬂaM1 eC@iikrvghitie; ddde

present jnventjo ﬁ004/ Q30457 PCT/ US2003/ 030500

This i n¥&nt i SR %ﬁé’fysﬁ BV £ or nul at i ons

30WNITER invehiedh ARPirbAdes! fBEa] daYy mhbd of treating 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.



di ffuse over the entire body of the host and then dry,

W t hout crystallizing, and which do not a ffect the
wappaasessice of the ¢ oat after drying b y, forPexaispios/p30500

| eaving crystals or making the coat sticky. This has

the further advantage in ich groomb5 ) .
{ hermel TRSEIBET Al viSEal (P et el dis applisd locally, will

t h aifﬁ@@wet thea@bit body 9hthe MOkt aRE thagldly, valmbﬁroays@mh@ﬁga lahd/ which do
interact wth other therapeutic agents. The

v ew a%fegw he pPREAFINGR RE L copt 1 is dREnEBY R E<ErPlpnisaving crystals or

f OfiAkinAt th® tBata 6y di MHistihs thd SutthbyY SAMvhREbePIOYHERS fich groom
only faor a high instantaneous effectiveness but also

St ofhealﬁeIV@fq’f pei exdly dpsesisdy Whesn ghedherapaubin aggnt apghtmet be well
U1 QAdrABdbrally of MR haMtdiRE with 8thl insSrapddi€ Agdn furt her
provides for an amdation process t%ﬁf are am de )
der i vat Theeerphighsdfsrtivepess |o£ thecethpda @fh'g? fyrmalagiony adgording to
beﬁie%ﬁvéﬁﬂf)ﬁ E)Yovﬂél@\ﬁgjc oﬁlPtfgf nghaﬁl&%tbrféoust Eff 1iREHE: §1§t also for an
also forma part of s i nvention. |sc osur e
an @ffWﬁ\’%mﬁﬁeﬁd’eﬂ’ longdurationtaderibe Qcmmela@f Th@@mmal& ng" and
conpri ve the c .
10, o et T ob I Eoda) b B° pBRAILTH AR Bifhace amide
" c derpretigsof nachxlilqumraprdu ig ihrggér yaelé with rtiepdsty. ddekinteonediates in
foﬁn§$§mm@ﬁ&ﬂ%g8ﬂ 8%0f@9 n8nal i ngredi ents or steps.
R°F Or il &t on spot -on conpr|S|ng at
| east ohethmdmblospearan& mmpciendeldercilmﬁ | eBms such as “comprising” and

SO I b OB a3y L o

15 f eﬁheu teem© feontpeisére raad I‘Tcdnliptfsﬁigl’ ar, opaﬁ—eﬂ&mana&llﬂiﬁtf&oﬂi& inclusion of
dd20 event i n or treating parasites on an ani nal,
e pdit Bmgfégltmts VSpl ying the fornul ation, e.g.,

mont h ymeagd aMEpbh@t forh At §o8bh Bempriteng Aot aid ¥ lisporic acid
mnisterin the |ngred|ents are al so

nog"éT"a‘éYFd aganiagepushy (PRY! gpdylisporpmrids i b yetenpary acpetable liquid

| N¥AAkH RRicldi8 hHakifer Asve RERILIARS RérbiR Rl chiiors WE Rel1 Sk Rdthods for
unexpect ed and nonobvi ous. These and ot her éenbodi nents

20 or wreyeing 95 Beptige Pavagites 9piap Binial e 196, @hdurapalyingdhe fosmulation,
by e ol Bfonkl,| Q1 BOMERL R Iy fle! BHh % ;
DE% IP%i Thi s |nvent|g%m%§%vﬁ ]?ogngg %?anmmwnngﬂm
f oigtadignisoArer elso miweltand ahagsisnfeatured Ofpth@ pmgbm‘aw s "l&]fat the invention
pa 6 ad & BRHIE Lferd
cog%rﬁréleg ) ?H%gg&e% Fue t1ve Ecﬁ%az{) %owvgdggt one
nodul i sﬂm tmdaﬁ o egdpdivisnts we dé@)osal @hay stevdees thiooedidyencompassed
vetler, d carrier vehicle; and (3)

25 %fthﬁ$1¥W%g%%?@g?b§?xég I'on i nhibitor Mre
espeC|aIIy preferred are spot on fornmul ati ons
conprising: (1) an ef ; N it | east one
nodul i sporic acid der ~rat+v PPINE-2004/ 030457
PCT/ US2D8/ 020600 prodijies fdm @,u b}d)t—@ﬂr for@tiladeifed @he treatment and

¢ og}%phfclams 5 para31tee H&es%%gn rgls!m%gglls |o1y bn%s w. ?c%l c\(l)ren?a}lses

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

2 a pharmaceutically or veterinary acceptable liquid carrier vehicle; and
3) optionally, a crystallization inhibitor
More especially preferred are spot-on formulations comprising:

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

10



wherein the solvent is selected fromthe group
consi sting of acetone, acetonitrile, benzyl alcohol,

wouabogo3disgl ycol , di net hyl acet am de, di net hyl f oPQBRMIS2®3/030500

10Su bé@?sfnﬂgl bf a‘tﬁ&uf@r&l{éﬁolsﬂbﬁropaﬁel orHERRALEe

di propyl ene gl ycol n- butyl et her, ethanol,
Iefggi op et hyI nljeaagmego‘i l eneﬁgl ycog}t angoo%ttlgzally a cosolvent
mmmﬂﬂeaOMﬂm shdected fm’m) ﬂw g@dﬁ@) @hMﬁﬁig of ABAGHEE hd¥¥dnitrile, benzyl

th I I yl
el ygcg}lol Ié)%égl/ et glly?cé,oryg\%n ace ?q, y(ﬁpﬁ&ylfglgn%%ldee ndelpropylene glycol
N- metfulty | pxyen; oatmon eisorbinby | ﬁélﬁar@)ll yaweth IEB@ og;mrl monoethyl ether,

eth et hyl ene i ethyl phthalate fatty acid
Sest ﬁ?’? @X‘ﬁ Qsmgﬂé“ 1‘3@4 W@?@nes@@}mwh%nw@@b@t yHipropylene  glycol
adunpmbmethgmkha lifhid tpalyx petthyléife élﬁ%&t %ﬁdﬁ?leﬁé gfyéas 9. é)lyxrohdone, in

sol vent.s cosolvent is s fromt

10 PEERYpL Wﬁtﬁ%@%’&ﬂn&t dicylean cglycol W@@bﬂneﬂhﬂo rethylene glycol,

metdhayo phthalng ki) 2@l tkken aidcu as theChi¥RMAslek %ﬁhil%utyl adipate, and a
i nhibitor selected fromthe group consisting o

anPYHie atrlenst Bre of thewsarahsniscnd uhe aesplymnt, is acketed ffromi the group
f) | £ surfactant

or polyvinyl pyrrolidone, yvi nyl oIs

copol ynEps~ optipnaliy, a Cla’e'feﬂla@t@nanidblmr rsglbcggdr frmhltlmhogreup consisting of

po € cql caohol

gl )I'c}l\é 21?{)&1 %_hgfag%ﬂtb gt% 10190 P&é’c&an? Lt ah )1/1?116-}1051 ceﬁlrgaé‘j{agtl tag namme salt, an

es paphotericenirfabiant, orswdtrvunmlmmobéomnmlmdhﬂeﬂddhbms&;poly@ﬁ@k of vinyl

L L S S e

15 a| korhidal pp]spvqreﬂxyleambdj sagbithry @bibig e feckiionsddiun h:@rb@fdrmeth Icellulose,

n sterois such t.hose_descri be
| el as, B SR gL e Sou e lpioRn  ar e
e X pr essThis mvemrqnomﬁﬁded albyodutibRiiie AEiE defmBiOsd 1dlolwyin the art, including
pr eﬁerred are s fornul ations, 20 conprisin

nof dtiFiC&SBIT S, a& ﬂlﬁ’é‘? Agserbeddn therpriog @‘ﬂ?ll’fﬁ"rﬁﬂ %?Sf’rlt@d pBove, which

17arkGexpressl idebrporatell B retbredcel E%e@laﬁy réﬂer?eddfarg sgot%%i %rrZulatlons
wher ej n hydr og

R6 R2.R 4'
20 Z?OWS?I’@H’Q%S“?S%’B%?@GFWV% oyhe fo“’@‘é? optionally

25

substituted al kenyl, (4) optionally substituted
al kynyl, 11 WM 030457 PCT/ US2003/ 030500 (5)

optionally sub ti\utled Cwﬁ{\éﬂ kyl,, 8 u

wherein

R;is (1)  hydrogen,
(2)  optionally substituted alkyl,
3) optionally substituted alkenyl,
4 optionally substituted alkynyl,
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(6) optionally substituted cycl oal kenyl, where the
substituents on the al kyl, al kenyl, alkynyl,

woyel4maddsyl and cycl oal kenyl are 1 to 3 groupsPCT/US2003/030500
i ndependently selected from 5 (i) alkyl, (ii) alkyl,

where X is 0,:9r Lk | ogal kyl, (iv)

hydr oxy, (v? haﬁ%@%ﬁ#wsg%hh%ﬁﬁ$§§§%g3 (vii) carboxy,

(viii) NY1Y2(6) whempgiodllyanisktiXZedawyeloalkexg&pendent |y H or

al kyl, (ix) kanoyl am no, and 15 rqyl am no

wherei n sai d‘%ié?%y © SP%%EP‘F 8H§Te|a\%’§f?ﬁ{et“ﬁz ket wih 1

to 3 groups émbbefghderytlyalkalybat edo § pRpRhdépbhdenily sel@ted from

5aryIaIkyI, wher ei saiﬂg ryl is optionally substituted
with 1 to 3 grodgs i f gendently selected fromR f,
(8) perfluoroal kyti) 20 afk9), wieeX RO &-3NREr heterocycl e

containing from1l.to 4 _heteroatons independently
sel ect ed fron1ox3§én,° ﬂ?iﬁi and nitrogen atomns
optional |y substidwt edydyxyl to 3 groups independently
sel ected from hydroxy, oxo, alkyl and hal ogen, and
whi ch may be satdﬁbteaﬂﬁgmpartly unsat urated, 25 R2,

10R3, and R4 are inggpegdgptly ORa, OCO2Rb, OC(O) NRRd;
or R and R2 represent =0, =NORa or =N-NRRd; R5 and
R6 are H or R5 4Wd Reabeiget her represent -0-; R7is

(Dbl o S it @0 %0 1200
independently H or alkyl,
(ix) alkanoylamino, and
15 (x)  aroylamino wherein said aroyl is optionally substituted
with 1 to 3 groups independently selected from Rf
@) aryl or arylalkyl, wherein said aryl is optionally substituted with 1
to 3 groups independently selected from R,
(8)  perfluoroalkyl
20 C)) a 5- 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, Ry, and Ry are independently OR?, OCO,R®, OC(O)NR°RY; or
R; and R; represent =0, =NOR? or =N-NR°R%
Rs and R4 are H; or
Rs and R, together represent -O-;
R7is 1) CHO, or

(2)the fragment

30
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WOAOB@SNRRA, 10 (5) NHO(O) ORb,

10

15

20

25

30

R8 is (1) H (2) ORa, or (3) NRRd RO is (1) H or 5
(2) ORa; Rois (1) CN, (2) (OOR, (3) AOQNORR

CH2CRa, (8) CH20C02Rb (9) CH2OC(O) NRRd, 15 (10)
C(O.NRNRRd, 13 1) C(O NRCSQ2Rb; "'"" represents a
sﬂﬁ fe or a( oubl®e bond; Ra is (1) hydrogen, (2)
optl onal |y &)bstqmﬂbﬁd al kyl, 20 (3) optionally
substi t ut ed aI ken (4) optionally substituted

al kynyl | plfliétﬁﬁally substituted al kanoyl, (6)
omllgnal Iy gqbsthdltt ed al kenoyl, (7) optionally
substituted al kynoyl, 25 (8) optionally substituted
aroyl, (9)@pti®Rally substituted aryl, (10)
oq{bgnal 'y §1gbstCNut ed cycl oal kanoyl , (11) optionally
subst it ut ed ¢ycl oal kenoyl, (12) optionally

subst i t ut ed@Il kyP€UPRonyl 30 (13) optionaliy

substi tutedgycl by d44) optionally substituted
cycl oal keny 33vvhe?gbtmhdéR ﬁl}bst ituents on the al kyl,

al kenyl, al Knyl C(@NIRalhoyl al kenoyl, al kynoyl ,

aroyl, aryl )cyc )"qlg cycl oal kenoyl ,
al kyl sul fon)(ﬁ cycl oa and cycl oal kenyl are from1

to 10 gr oup96)| ndEH@(@EiR(DBI
(7) CHOR,
(8) CH,OCO;R",
(9)  CH,OC(O)NRRY,
(10) C(O)NR°NR°RY, or
(11) C(O)NR°SO;R”;
represents a single or a double bond;
R*is (1)  hydrogen,
(2) optionally substituted alkyl,

3) optionally substituted alkenyl,

@) optionally substituted alkynyl,

(5) optionally substituted alkanoyl,

(6)  optionally substituted alkenoyl,

@) optionally substituted alkynoyl,

®) 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

(6) NHC( O NReRd/US2(03/p30500

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



WO 2004/ 030457 PCT/ US2003/ 030500 selected from

hydr oxy, al koxy, cycl oal kyl, aryl al koxy, NRV, CO2Rb,
waoMRRdosand hal ogen, (15) perfluoroal kyl, (16) PCT/US2003/030500

aryl sul fonyl optionally substituted with 1 to 3 groups

5 i ndependent ecte from al k Kyinenh
nitro, |Ohal og%eh%éeﬁ oTg HYGEPXYy( %?Xya%g(bloa%l ﬁgarllg&& KRIR', COsRs
het er ocycl e c@nméj{‘mrﬂglarbgérg 4 heteroatons selected

from oxygen, | fur_ and_nitrogen optionally

substi t ut ed 1 Rl Wmaélfyg’ups i ndependent |y sel ect ed

from al kyl, @|6b<ewylsulﬁfh&f| ti[ﬁfo@alﬂﬁ(ylsubsaﬂi‘[teﬂo witl) 1 to 3 groups

SS(,:gtO?J L\' 5? gd 8¥31nggﬁngor€ yu??%ﬁ?eﬂrgl?lggﬁﬂﬂb pe ueﬂafkpql 13%9 Ealogen and

optional Iy sphgbituted aryl, (3) optionally
substituted al kyI 15 (4) optionally substituted
al kenyl, (5)Udpti dral Ay '§I?B§’F‘i PEierogyds IGpRgIng (gp 4 heteroatoms

opt i Ona| Iy spbisdddt frﬁn@ @x ﬁl Sgﬁ{llkéﬂd’ nifrdgen QPtibRANSR shbtituted by 1 to 4
substituted cycl oal ken , optionally

substi t ut ed muhsetnéﬁm I S@efr’f?da i gt :raélfﬁnzl peyflgoroalkyl, amino,

et eroat oms gRAERACRLLY EHREGhEHal ahomlcpzmﬁnn be saturated or
10gulfur and nltrogen q’?\’/&erﬁhe sub%?%tuents on ay o S

aryl, alkyl, pardls'klesawratectycl oal kyl, cycl oal kenyl,
het gcycl e, ﬁr ajjkynyl are from 1 to 10 groups
pendentl seletted from 25 (i) hydroxy, (ii)

aI kyl,  (iii)2)oxoeptionslly BbaMRrgRryl, (v) arylal koxy, 30

E?"Xg gi’ndggg?’ kyl bptfo 1'13)5)1/1 sth&‘ceé/alhglv' i i) hydroxyal koxy,

15 (4) optionally substltuted alkenyl,
®) optionally substituted alkynyl,
(6) optionally substituted cycloalkyl,
@) optionally substituted cycloalkenyl, or
(® optionally substituted

20 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

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

(i) SO,NR®R",
) arylalkoxy,

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

x) cyano,

14



14 WD 2004/ 030457 PCT/ US2003/ 030500 (xi) nercapto,
(xii) alkyl-S(Om (xiii) cycloal kyl optionally
weubsHse4sted with 1 to 4 groups i ndependently perast@®d030500
fromRe, 5 (xiv) cycloal kenyl, (xv) hal ogen, (xvi)
al kanoyl oxy, (xvi.Q) O NRgRh, (xviii) CR2R, 10
(xi x) fornyl, >£’§8§ -%&)ﬂﬂ?’(xxi) 5 to 9-menber
heterocycl e, whi gapmayikpes®at,urated or partially
unsaturated, containing froml to 4 et er oat ons
i ndependent |y  séKiEt @éfl‘?aluﬁ(}rf’mwﬁ“%%tm‘t?@r and
ni trogen, and optyignadbl4yersupd ldepdrtigdiyWelebted A8mRt 0 5
groups i ndependently selected fromRe, (xxii)
5optional |y subst i(l‘lM%leéYcé‘?a}l?ePYMer ein the aryl
substituents are xd, 2pfiBidpyl enedi oxy or 1 to 5 groups
i ndependently selected fromRe, (xxiii) optionally
substituted aryl dk¥Wbx¢lkangytx®i n the aryl substituents
are 1, 2- et hyl enedj.gx to 5 groups 20
i ndependent |y seﬁg\??eg( rI\,gﬁRFQ, and (xxiv)
perfl uoroal kyl ; Rxvibh@OBR', are i ndependent|y sel ect ed
fromRb; or Re ang. Rd ther with the N to which
1Ot hey are attachegg‘rxgr rfﬁ;rgg - to 10-nenber ring
containing 0 to Zxaddi¥R®ial heteroatons sel ected from
0, S(Om and N, , 2 ptignall pbsti t ut i.th
3 groups indepen ’éﬁ?l 3% el 8E ('e%r %8%%%3#?%?’ W 1?/%“?%1)&%6 Sdhurated or
t hi oxo and opastialRer nsstufatell, daltagieg fron( 2)io dHeydroatdr89 i ndependently

per fl uor oal k%# 68?6%1‘(/352}’%&% (s%mnd nit1(05gz:n, PRy ngtiongl%) substituted with

nitro, (7)
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),, 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 (4)  -S(O)uR,
(%) cyano,
(6)  nitro,

(7) Rlo(CHz)V-,
(8)  RICO(CHp)v-,

15



(8) R C2(CH2)v-, 15 WO 2004/ 030457 PCT/ US2003/ 030500

(9) ROCO(CH2)v-, (10) optionally substituted aryl
wohewn®3e4se substituents are from1l to 3 of haPOgRIS2003/030500

al kyl, aI koxy, or hydroxy, (11) S 02NRgRh, or 5 (12)

am no; s (1) 2) X-C1-C4 alkyl, where Xis
0 or S O)m O)( 3)R2?¢<££%2)(V (4) al kynyl, 10 (5)
per f | uor oal ki, Sﬁonm-s\ﬁgstltmﬁ@ﬁlﬁl Whera s sYBstiareats are from 1 to 3 of

i ndependent|ly H or_al kyl droxy, (8) hal ogen,
and (9) al kalqes kel °XY18”RQ ‘ﬁ‘ﬁd Rh are

i ndependent I(yl (1305Nﬂ91@)g&n (2) alkyl optionally
substituted with hydroxy, amno, or CO2R (3) aryl
5optional ly §ldstpBced with hal ogen,

1, ge.oet hyl erap)dl 0%y 1, al koxy, al kyI or per f | uoroal kyl ,
20 (4) arylalkyl, wherein the ary )Fpml onal |y
subst it ut ed @ t hX-Gefs ﬂiﬂrﬁheﬁ??{%p% SEet hyl enedi oxy;
(5) al koxyc ONY 1(6) al kanoyl,  (7) al kanoyl al kyl,
25 (9) aryl ?%ﬂbkoxyg%rbonyl (10) am nocar bonyl, (11)
monoal kyl ami(fjoc arbkynyl (12) di al kyl am nocar bonyl . oor

R9andRht et h e Nto which they are
10attached for % %Erﬂ}%ltogl pn‘oer r| ng 30 containing O

to 2 additi qfpl DY orteon¥’ ad ¥oreddéneodandy Heprafiads
and N, optl allhg substltuted with 1 to 3 groups

independentl sel % &% fromRe and oxo; R is (1)
hydrogen, (8)  halogen, and

©) alkanoylamino,
15 RS and R" are independently
) hydrogen,
2) alkyl optionally substituted with hydroxy, amino, or COR!
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;
5) alkoxycarbonyl,
(6) alkanoyl,
@) alkanoylalkyl,
25 ) 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)m, and N,
optionally substituted with 1 to 3 groups independently selected from R® and oxo;
R'is (1)  hydrogen,
2) perfluoroalkyl,
©) alkyl,

16



(2) perfluoroal kyl, (3) alkyl, 16 WO 2004/ 030457

PCT/ US2003/ 030500 (4) optionally substituted aryl or
wanyl4aBéapl, where the aryl substituents are frearaStm3/830500

groups i ndependently selected from hal ogen, alkyl,

al koxy, and droxy; .m.i . » and is.Oto 3;
or a phar rracg%)ti cal PP é@éﬁ?sil&teé a§32llocr aﬂﬁ%‘@of".herlsﬁh"a
preferred emagdi substityertsd) erepfr@s eNtio imgﬁ;npéj @thegérﬂuﬁt@es
conpounds of _Formul a. l. wherei is (1). hydrogen, 10
(2) optional I§!€ tffgg?‘f‘lt}‘ﬂltoéﬁ” ﬁf‘léf;iﬂ,ﬂ’xyé é‘}d( Bifte*ghal I'y .
subsitis t ut ed altkemald, (4) optionally substituted

| kynyl, (5), optionally substituted cycl oal kyl, (6)
%pt%ﬁnally s&ﬁggiWhted cycl oal kenyl where the

Subsphardedatiticall atddgtablb 2aiednkibs, al kenyl , al kynyl,
cycloal kyl and cycloal kenyl are 1 to 3 groups
i ndependent | Y2 &@Fdetedgenbodimant, ytheypresant inventionypreyideggrompounds of

al kydrmuhernRreni s 0 or S(O,,,, (iii) cycloal kyl, 20
(iv) hydroxy, (VL hal ogen, (vi) cyano, (vii)
carboRy, andBvii hydregeny2, where Yl and Y2 are

" 10 ndependent | y)yH op,@lnki sub ryl or aryl al kyl
wher ei n sai dxa)ryl Ii)s,no }%7uo%g[\lll(3§llggbstitut ed with 1 to
3 groups i ndépendepiidngllsmbstigvtedialkenyin R, ( 8)
per fluoroal kyly, (g - . O het erocycl e
cont ai ni ng f¥3m 1%@%@%@%@3 o%‘%ﬁ’i ndependent | y
sel ect ed frofoxygsivnaliudubstitutadcycitatkyhgen at ons

optionally su [ t [ oups .
i ndependent | ggsel gﬁoélgﬁi rgugbrsng%teé cf?'él)?él,{eq’gf)x cre the isyhstitygpgs on the
lhal ogen, andalkiyl, clikemply abkgngatydiadied ad dgalohlkynyl are 1 to 3 groups

unsat ur at ed, independently selected from

@) alkyl,
(i)  X-Ci-Csalkyl, where X is O or S(O)n,
(iii)  cycloalkyl,
20 (iv)  hydroxy,
(v)  halogen,
(vi)  cyano,
(vii)  carboxy, and
(vii) NY'Y? where Y! and Y? are independently H or alkyl,
25 @) aryl or arylalkyl wherein said aryl is optionally substituted with 1
to 3 groups independently selected from R,
(8)  perfluoroalkyl,
) 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



Rgis (1) H (2) O4 or (3) NH2; 17 WD 2004/ 030457

PCT/ US2003/ 030500 R9 is (1) Hor (2) OH R o is (1)
WQRAH@BILS7(2) C(ONOR)Rc, 5 (3) C(O NRCRR, £47Y/US2003/030500

NHC(O) ORb, (5) NHC(O NRRd, (6) CH2ORa, (7)

CH2OCO2Rb, 10 (% CH2OC(O) NRRd, (9) C(O NRNRRd, or

(1R9isc( 0 NREB2RB:O*Ra is (1) hydrogen, (2) optionally

al t<y| , I1I5 (@)bop_tj}gnal ly substituted al kenyl, (4)

optionally substituted al kynyl, 5) optionall

sluEs)tlf? t Iut ed (?l kaﬁé@)o,lgb: (6) opti ongl I)y gubst it u%/ed

al kenoyl , opib@RResubst i tuted al kynoyl, 20 (8

optionally gubst F‘t(u?gdc g%RoyI , (9) opti onZII I 3); (%)
5substituted @yl COMB Roptional |y substituted

cycl oal kanoyh) W@(Og@kﬁ,onal 'y substituted

cycl oal kenoyl”, (12& optionally substituted

al kyl sul f onyp) 25 NHEP)SBR onal I y substit ut ed

cycl oal kyl (&) @nipgeal |y substituted cycl oal kenyl
where the su(é)gtitueznt s op the alkyl, alkenyl,

al klyny: ’ al I(&holeHzélGCthéyl , al kynoyl, aroyl, aryl,
cycl oal kanoy c k, a | kylsulfonyl,

lo_cycl oal kyl a(lt%l c@&%?ébgggﬁl’ are from1l to 10 groups
i ndependent | (9) sel O)R°NRBMmonydr oxy, al koxy, 30

ﬁgl(:log:lnt(yl' aByl (?(blﬁgﬁéé'ozﬁg?th' CO2Rb, CONRCRd and

R%is (1)  hydrogen,
@ optionally alkyl,
15 (3)  optionally substituted alkenyl,

(4)  optionally substituted alkynyl,
5) optionally substituted alkanoyl,
6) optionally substituted alkenoyl,
N optionally substituted alkynoyl,
20 ®) optionally substituted aroyl,
9 optionally substituted aryl,
(10)  optionally substituted cycloalkanoyl,
(11)  optionally substituted cycloalkenoyl,
(12) optionally substituted alkylsulfonyl
25 (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 cycloalkenyl
are from 1 to 10 groups independently selected from hydroxy, alkoxy,
30 cycloalkyl, aryl alkoxy, NRER", CO,R®, CONR°R? and halogen,

(15) perfluoroalkyl,

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

18



(15) perfluoroal kyl, (16) arylsul fonyl optionally
substituted with 1 to 3 groups independently selected
wobnrawad4syl , perfluoroal kyl, hal ogen and cyanoPCT&SY03/030500
2004/ 030457 PCT/ US2003/ 030500 (17) a 5- or 6-nenber
heterocycl e containing 1 tqQ 4 heterqgatong. .sel.ect
from oxygen(7Rul fut Qhé*ﬂ?ﬁﬁbd@ﬁ“ﬁﬁ%?dﬁ% R t

subst i t ut ed sQ¥ctdd £én oflyddh QuESr dndGetrsgeal e ndptignalyl sabdtided by 1 to
from al kyl, al kenyl, perfl uoroal kyl am,_no, NR
cyano, CO2RY siewps Hepsydntlyand \ﬁﬂ?%‘ﬁi m%? %1%9’ berfioroalioy,
saturated o fay tEp0)NRSE %FI%O?CCOZ% 4l Gdlpgdd, ah@)which may be
optionally substituted aryfl, 3) optionally
5 substi t ut ed safiejad or peuly upsUrgedl | y substi t ut ed
al kepyl , 10(g€) gptional Iy substituted al kynyl, (6)
optionally s stlfgted cycl oal kyl, (7) optionally
substi t ut ed @ycl onfidneHy pubsigipted ey}, opt i onal |y
substituted 5 t - Lo RELRLOCYcl e contai ni ng
from1 to 4 ¢ ete?gé%%ﬁggﬁﬁéepenggﬁtly selected 15
f rom oxygen,@pul foptioratiy substitntsd elkensdher e t he
substituents.on th I I | kenyl, cycl oal kyl ,
1°cyc|oa|keny|¢9hef%ﬁ%%§¥F%F§%§M§F¥§ﬂy| are froml to 10
groups i ndepéndemnbptignaigbdstimbdfcydealkyli ) hydroxy, 20
(i) a-C3 yl, (i X i % , (v) aryl
al koxy, (V?Mhyc&’ﬂ"é%?%sﬁ%fﬁ?“te%y 18%?%‘Ma|°ony, (viii)
hydr oxyal kox®) (dptdnatiyisuistitubedy fo 10-mpmbsrano, (Xi)

per f 1 uoroal kl%/eltérocygl% c(o)r(llcali ingalfrlé%l 1 ‘% Q)f;gteroatoms independently selected

gdheteroatoms

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 (i)  CrCsalkyl,
(iii))  oxo,
(iv) SO;NRER”,
) aryl alkoxy,
(vi)  hydroxy alkyl,
25 (vii) alkoxy,
(viii) hydroxyalkoxy,
(ix) aminoalkoxy,
x) cyano,
(xi) perfluoroalkyl,

30 xii) alkyl-S(O)m,

(xiii) cycloalkyl optionally substituted

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

(xv) halogen,
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(xiii) cycloal kyl optionally substituted with 1 to 4
groups i ndependently selected fromRe, (xivV)
woyeldgaddsenyl , (xv) hal ogen, 19 WO 2004/ 030457 PCT/US2003/030500
PCT/ US2003/ 030500 (xvi) al kanoyl oxy, (xvii)

C( O) NRRRh,

(xviii R xi X) optionally
.substituted aryl QT‘%()ox ,angng}’érei n the aryl
substituents are(kiif- og)NRERedi oxy or 1 to 5 groups
i ndependently sel egcted fr,omRe, (xx) - 1 gRh, (xxi) 5
to 6-menber het eFO&EPHERwhi ch may be saturated or

partial ly unsat ubaigedeptﬁﬁmyadunéﬁﬁgeé £r9mIkbxy,0 4
10 in

het er oat ons

ependent |y sel ected om 0 n,
Ssul fur and nitrod@emafE BP PO %‘i?bL%‘lnl“iﬁlfyi%%&oi% of 1 to 5
to 5 groups indepgpgdentiépindahipedieded s ®F,Re, and
(xxii) optionally substituted aryl, wherein the aryl

15

20

25

30

substituents are®x), 2:-\Ng
i ndependent |y sek

(2) al kyl,

Y yl enedi oxy or 1 to 5 groups

. LT |
(3) |Oe)(ré}{fqt 3grtg;?{l§§ﬁn,ﬂ’§ ﬁc;m@%%ébsyn}%a)’ nﬁg O&?%urated or

cyano, (6) am no partiglfy lms@p@mgl) veontairfigy 1@02( @.levheteroatoms
10 (9) R OCACH2) v- in E?“g&gg'r g&%ét&n @J(lalr%/ 8?%@1?} %ﬁlﬂ%regldaﬁfﬁlogen, and

where the substitue

rom of hal ogen,

al kyl , al koxy, omoptigmilpsybstiited With)l 1803 HRYRHh independently selected

(1) nethyl,

R%is

Rfis

(2) )ﬁo%lf{{:gn&al kyl, where Xis 0 or S(Om

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

R%

¢)) halogen,

2  alkyl,

(3)  perfluoroalkyl,
@ -S(O)R,

%) cyano,

6) amino,

() ROCH),

(8) R'CO»CHy),

®  ROCOCH)v,

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

(1)  methyl,

(2) X-C1-C2 alkyl, where X is O or S(O)m,

(3)  halogen,

@ acetylamino,

&) trifluoromethyl,

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

20



W

5

10

30 (3) hal ogen, (4) acetylam no, (5) trifluoronethyl,

(6) NY'Y2, where Yl and Y2 are independently H or
aeblayBo4sand 20 WO 2004/ 030457 PCT/ US2003/ 0305801/U87(03/030500
hydroxy; R9 and Rh are independently (1) hydrogen, (2)

al kyl optionally %ubsfji(%ut ed wth hydroxy, am no, or

ceR 5 (3) arylMopt P&y substituted with hal ogen,

1, R® aER'ngtt eidestingsntly al koxy, al kyl or perfl uoroal kyl,

(4) aryl al kyl, rei he aryl is optionall

substituted wi t\m@erf FYfii?%ﬂnkyl or 1, g met hyl gnedi oXY; .
(|52( ial kg)é;/car blonl)(%) 1@1k§;tgiptia?dﬂ§@@wtitutedﬂi}h By dt@tyoyhino, or CO,R’
al kyl , aryl al koxycar bony] , 10) . am npcar bhon

(11) nonoal kyl am(%cgﬁ‘@bny?l%oﬁglyg12%’1’5”“"6 W yfm’logen, 1,2-
di al kyl am nocar bQﬁBfﬁ}ilerﬁﬂio?é a8y, Rikyl egskMeroaltyih the N

to which they are attached forma 5- to 6-nenper ring
containing 0 to 4addrbiadad Wisesnhs 300 Horsenalt ed from

0, S(O,.,, and dhhsipRtd PRRpdriuctbiRgldrl YLaethylehddickyf 0 3
groups independently selected from Re and oxo; 28 R

is (1) hydrogen, (f) plexyadesd kyl, (3) al kyl, (4)
optional ly subst i(grt e‘ilk%c}ﬁhal kyl, where the aryl
substituents are from1 to 3 groups independently

sel ect ed from hal@pen alkah®yhrlkyl, 25 al koxy, and hydr oxy;

all other variabl ar, ' under Formula I.

I n anot her prefer(rsgd gﬁ%%}g?)ﬁg%it)&%he present invention
provi des conpounddOpf anfimcabbyll wher ei n

(11) monoalkylaminocarbonyl

15 (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),
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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R is (1) hydrogen, 30 (2) optionally substituted

al kyl, (3) optionally substituted al kenyl, (4)

opvismaedsry substituted al kynyl, where the subBCTiS2008830500
on the al kyl, alkenyl, and alkynyl are 1 to 3 groups

i ndependent |y sel ecte from V\D 2004/ 030457

PCT/ US2003/ 030500 ?) (i i) X-nethyl, where X

is 0or S(O.. and (1i)|) Kahéﬂgs&,rwhe(ré'))( 190\ S(ID)m and

aryl al kyl wherei n sai ? is optionally substituted
5with 1to 3 groups lb PRt |y sel ected from Rf.

(6) trifluoronethy) &8l bﬁax@tb)kwahérai)n sold, arglris opfgnalifiBubstituted

10 RO is (1) H or d 2)

ﬁ( ng (I\)I)( cNJS)R (I:Tc (g f)Wl@xkgoﬁF%z;;%P?@Y&%é%f%%b Rs5)
ORafluor h

CH20OC( O) NRRd, 20 ?;)2 O NRNRRd, or (10) C(O NRSQ2Rb;

RaRsds (1) hydr oge( ) ( opti onal | y substituted al kyl,

(3) optionally sy titgy ed al kenyl, 25 (4) optionally

substituted al kyn &45}% optionally substituted

al kanoyl, (6) o )on 2y substituted aroyl,

Ry is €)) H, or
(2) OH;
Ryo is (1)  C(O)OR®,

(2)  C(O)N(ORPRS,
(3) C(O)NRRY,
(49  NHC(O)OR®,
(5) NHC(O)NRR,
(6) CHOR?
(7) CHOCO.R®,
(8) CHOC(O)NRRY,
(9)  C(O)NR°NRRY, or
(10) C(O)NRSO,R";
R*is (1)  hydrogen,
)] optionally substituted alkyl,
3 optionally substituted alkenyl,
4 optionally substituted alkynyl,
5) optionally substituted alkanoyl,
(6) optionally substituted aroyl,
@) optionally substituted cycloalkanoyl,
® optionally substituted cycloalkenoyl,
) optionally substituted alkylsulfonyl
where the substituents on the alkyl, 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°RY and halogen,
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(7) optionally substituted cycl oal kanoyl, (8)
optionally substituted cycl oal kenoyl, 30 (9)

wopbimaedsiy substituted al kyl sul fonyl where thecT/us2003/030500
substituents on the al kyl, al kenyl, alkynyl, al kanoyl,

aroyl, cycl kanayl , cycl oal kenoyl, and a
Ikylsulfonylﬁ%g 1n%¥9ﬁFTMWL 5 groups independently

sel ect ed frommydargapslylfongl kGIXtibnala}Fyhutﬁﬁﬂ&My,WMRgQ, to 3 groups
CO2Rb, CONRR g hal g %004/ 030457

PCT/ US2003/ 088e5edertly 55 deied ﬁ? {tH{poromethyl and halogen,

aryl sul fonyl (1ept i Hrral dry6-sidhbbt hikeRdyod tbntinkdy 3 @ $q{é&roatoms
|ndependently selected fromnethyl, trifluorgmeth

’and hal ogen, Sqla5y By oy G i egeR RIS AR Subsited by 1 to4
contai ni ng 1gf@ptinisiegial @aﬁctecﬁfr&%l Iﬁaﬁﬁdﬁﬂhef&lﬁmmomww
sul fur and ni trogen optionally substituted by 1 to

groups indepeReBnt |y sel ected from methyl,

trifluoromethy halo&(nQIM% ma rﬁ@oﬂﬁh@%ﬁa@a%ﬂeﬁ

whi ch may be saturated or partly unsat

(1)Rets 10 (2§DoptHonal |y substituted aryl, (3)
1eptional ly spRsti t i optlonally

substituted gﬁkenﬂ#iﬁﬁ%%#ﬁ%ég?%%ggly substituted

al kynyl , (6ﬁ)opnnmnaﬂbwu@mb5@idhﬂed cycl oal kyl, 15

(7).optionalh%S %@h%ﬂgﬁg¥ﬁ¥%ia Fnyl or (8)

optionally s fber heterocycle
containing fﬁbn1thmnﬂbhnbﬁmﬂaiﬂnﬁwlndependently

sel ect ed oxygen n ogen; where the
substi t uent s?éénn oﬂﬂyls k%’ﬁﬁ?ﬂa 10311(% nyl, cycl oal kyl ,

15cycl oal kenyl (7)het@ﬁ@ﬁamzlsebstmrtecvdykwambnﬁr@ from1 to 10
20 groups in8§pendentlﬁ‘select from (i) hydroxy,

(i) alkyl, &iiigptguaily supstiiptedsrgnfegigmbeds ()
aryl al koxy, hétsodyclty erasyial ¥m 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
(1) hydroxy,
()  alkyl,
(1ii)  oxo,
(iv)  SO,NRER",
25 W) arylalkoxy,

(vi)  hydroxyalkyl,
(vii)  alkoxy,
(viii) hydroxy alkoxy,
(ix) amino alkoxy,
30 ) 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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(vii) al koxy, (viii) hydroxy al koxy, (ix) am no

al koxy, 30 (x) cyano, (xi) alkyl-S(Om (xii)
oyal4maddsyl optionally substituted with | to 4rPgrasp®3/030500
i ndependently selected fromRe, (xiii) cycloal kenyl,
23 WD 2004/ 030457 PCT%L{SZOOS/ 030500 (xiv) hal ogen,
(xv) al kanoyl oxy O) NVRh, (xvii) COZR, 5
(xvii) -NRSRh, ()(xxX)) 51khm)yﬁ)x5rprrber het erocycl e, which
may be saturated or, l.al Ly unsaturated, containing
froml to 4 heteldd oﬁjzé)t[\h% pendently sel ected from
oxygen, sul fur angyipi tmg’gn and optionally
substituted with 1 to r,oups independently sel ected
10 from Re, (xx) l%MOIﬂ% y substituted aryl, wherein

the aryl substi tgﬁﬁ} Ssatroe6-n;km%em¢atbﬂ6bﬁnkedwmy nQJy B fturated or
5 groups independently selected from, Re

(xxi
optional |y subst ibatiely apspiuraed ocqntaipine Epm tlhetoaf‘ylhetematoms
15 substituents ghfpdndatlEOMLEN S 6%y R, kulfi@ 2ud nitrogen, and

groups i ndependently sel’ected from Re.  and (xxii)
perfl uoroal kyl; dRr&onaly (substiveiecbyeth, | top) gacmpyundezelde@}y selected

perfl uor oaI kyI 1:&?% S(O rrR' (5) cyano, (6)
R O(CH2), (7) 2(CH2),-, 25 (8) RLOCQCHR),, ,
(xx) optlonally substituted aryl, wherein the aryl substituents are

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

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

(xxii) perfluoroalkyl;

R®is (1)  halogen,
2) alkyl,
3 perfluoroalkyl,
@ -S(OnmR,
6)) cyano,

© ROCH)w,
(7)  R'CO2(CHp)-,
(®) Ry pCO(CHy).,
)] optionally substituted aryl where the substituents  are from 1 to 3
of halogen, alkyl, alkoxy, or hydroxy,
(10) SO,NRERY, or
(11) amino;
Ris €] methyl,
(2) X-Ci-C; alkyl, where X is O or S(O)m,
(3)  ftrifluoromethyl,
(€)) NY'Y?, where Y' and Y? are independently H or methyl,
(5)  hydroxy,
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(9) optionally substituted aryl where the substituents

are from1l to 3 of hal ogen, alkyl, alkoxy, or
waypormsgss7 (10) SO2NWRh, or (11) amino; 30 Ri sPCTNUS2003/030500

methyl, (2) X-Cl-C2 alkyl, where Xis 0 or S(Om (3)

trlfluororrethyl (4) NY' Y2 where Y' and Y2 are

i ndependent I(§) H Beloga 8 . (5) hydroxy, 24 WO

2004/ 030457 ﬂCT/g@%Qgg{nQSOSOO (6) hal ogen, and (7)

acetyl amino, ©~ R9 arid Rh are independently (1)

hyBF aydh), af@o'm(i%)enéfmﬂw optionally substituted with

hydr oxy, am(p)o gg %R” (3) aryI optionally
a

substituted with | ©6gen, - met hy| enedi oxy, . al kox¥{

5al kyl or per(®) uonatkal monaltyzs)lbsémwdawlyhydrwyeﬁ@}rﬁs T2
aryl is opt| aII N with€ hhloBQY, 01 K¥et dioxy,
1, 2-net hyl en edl ox %élgwtsﬁ%g%égaylglny Q&E cttffencdiony

?l I(();alnoyl (aToxz QMQVPQﬂWDaIkyl( 9) aryl al koxycar bonyl ,
10) amni nocappon al kvl
(12) dial kyla ﬁq el %ﬁh ‘%I?re)relﬂogge alf%} gﬂ‘ﬁﬂﬁﬁﬁﬂpnéﬁ'bsumted with

or toget er wth
the Nto \Ahlpet'ﬂttohdyyla)réZanetthudmdmfmrm ab-to

6- menbered rj ntalnl g 0 to 2 additional
0het er oat ons (§2| e@ﬁ‘é’éy‘faF nlt’.) S(Om and N, optionally

substi t ut ed @th alkahﬁyl,s groups independently sel ected
fromRe ?d % %](1 i.s (1) hydrogen, (2)

perfl uor oaI t, (4) optionally substituted
aryl or aryl@®)kylayheteabbglaryl substituents

(10)  aminocarbonyl,
15 (11)  monoalkylaminocarbonyl
(12)  dialkylaminocarbonyl; or
R® 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)m, and N,
optionally substituted with 1 to 3 groups independently selected from R°

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

4) 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

Rg
Rg

Ry X

Rg
Rs
Rq
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25 are from1l to 3 groups independently selected from
hal ogen, al kyl, al koxy, and hydroxy; and all other

woani4abiess are as defined under Fornula |. | n panaShms/030500

5

10

15

20

25

aspect of the present invention there are provided

co ds aV| t he R8 RO | 22
>4 WBee fiq Ry 9%;“%6%%”&*“ e‘f]71*9 }%]913 R2 RL Ra 4
25Ry;1;>520@4/ 080457 PCT/ US2003/ 030500 where Rl- R6, R8

and ar as defined under Fornmul a I; and R11 is (1)
COCl (D &% r (3) NCO. 5 Most especial ly
preferredyangcepot -on conpositions, wherein the

conp03|t|on conpri ses noduI| oric aC|d derivatives
whi ch are nddesti §fﬂ9?1§1rlﬂ st fe i &5 SEtnc (9%8%%@3 fwhereln the

t h%o&ﬁ’ds%h%ofg?née@ n@)@uh]s or®t acld &wﬁtnles Which3re ndthlidfordthides, which
Rs 7 R3 R2 is 10 (1) hydrogen,

are compounds of the formula

R;is
(1) hydrogen,
(2) optionally substituted C1—Cjp alkyl,
(3) optionally substituted C,—Cjo alkenyl,
(4) optionally substituted C,—Cp alkynyl,
(5) optionally substituted C3—Cs cycloalkyl,
(6) optionally substituted Cs—Cjs cycloalkenyl
where the substituents on the alkyl, alkenyl, alkynyl, cycloalkyl and cycloalkenyl
are 1 to 3 groups independently selected from C;.Cs alkyl, C1.Cyo alkoxy, C;.Cio
alkylthio, C;. Cjo alkylsulfonyl, C;.Cg cycloalkyl, hydroxy, halogen, cyano,
carboxy, amino, C;.C;¢ monoalkylamino, C;.Cyo dialkylamino, C;.Cyo alkanoyl
amino and benzoyl amino wherein said benzoyl is optionally substituted with 1 to
3 groups independently selected from C;.Cy4 alkyl, C1.C4 alkoxy, C1.C4 alkylthio,
C,.C4 alkenyl, C,.Cy4 alkynyl, C;.Cs. perfluoroalkyl, amino, hydroxy, halogen, C;.
Cs monoalkylamino, C;.Cs dialkylamino and C;.Cs alkanoyl amino,
(7) phenyl Co.Cs alkyl wherein said phenyl is optionally substituted with 1 to 3
groups independently selected from C;.Cs alkyl, C1.C4 alkoxy, C1.C4 alkylthio, C,.
C4 alkenyl, C;.C4 alkynyl, Ci. Cs. perfluoroalkyl, amino, hydroxy, carboxy,
halogen, C;-Cs monoalkylamino, C;-Cs dialkylamino and C;-Cs alkanoyl amino,
(8) C1.Cs perfluoroalkyl,
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(2) optionally substituted C1-C10 al kyl, (3)
optionally substituted C2-Cl10 al kenyl, (4) optionally

weubsose4st ed C2- C10 al kynyl, (5) optionally PCT/US2003/030500

5

10

15

20Substi t gitsedsiohn

25

substituted C3-C8 cycloal kyl, 15 (6) optionally

on the. O Ryl S REFFT S EGRUF HBLRSEIRYTS ANt S Ppcrasin,

cycl oal &ridyAlly sabgitdted By Bt3 @iapss indpeniadye seldcyedsfednebydoky, oxo,

fromCl_C5 al kyl, Cl-Cl0 al koxy, Cl1_Cl10 al kylthio,

cl_ c1oCetrplignddiipeen.c3- c8 cycl oal kyl, hydr oxy,

hal egen, 4ano, . car bgxy. .am b J0,

mofodl K RSP W P ORI ery o

al RABQYR 3G tAdFréiResBc-CNSNOR or aNi-NR°Rther ei n sai d

benzoyl is, optionally substituted with 1 to 3 groups

i nBepfelNBeht |y sel ected from C1_C4 al kyl, Cl1_C4 al koxy,

Clp€4 al kylthio, C2-C4 alkenyl, C2-C4 al kynyl, Cl1_C3_

perfluoroal kyl, am no, hydroxy, halogen, Cl_ C5 ‘

nmonoal ki) Bydpgen. C1_C5 di al kyl ami no and C1_C5 al kanoyl

am no, ; bstithee, & Kyhygwherein said phenyl is
?ééﬁ%ﬁ%@éﬂ s tg 1810 1LY,

opti ona _ Ituted with 17to 3 25 groups

i ndepentnptignalysubstitt¢d s &m aliengl4d al kyl, Cl1-C4 al koxy,
Cl-4 a [ (Rt C2-A4 al kynyl, d -
C3_ per#%%%é%gﬁﬁﬂ, a%@?}%{ﬁ%a?@%ﬁ%&y’ carboxy, hal ogen,
Cl- C5 nt optiidopllmsibatiqute@T: C alkambly | am no and Cl1- C5

al kanoy} ., am. no 8 fl uoroal kyl, 26 WD

2004/ 03@69“‘1961}3/ ﬂ%ﬁ%ﬁ%ﬁ@%@‘gﬁﬁem{)& a 5- or 6-nenber

ri ng sel(®opigchally aubstitnted ldylCedkynpyk | dyl and pi per azi no,

optionally substitute 1 to 3 groups independently

sel ect e@)PP% 2 SQV%dgg‘bz,oy‘t’c 1 _C 10 alkyl and

hal ogen(9) BgtiorkBy sibRtituted paegl,i ndependent |y ORa, OCC2Rb,

OC(ONRRd.; or 5 Rl an t oget her .represent =0,

=NORa o_FlO}-RPtNF?Pi@’ ?ubﬁg“‘ieg Cﬁétﬁff, Oaikﬁﬁ"}fl’s (1) hydrogen,

(2) opt (apsptoraByp@bhiititel € Crdycichikeabfiy! , 10 (3)

optionally substituted C3-Cl0 al kenyl, (4) optionally

subst i t (Ze@rtiomaliy erbglitried (i-Cro gllsysufigylonal | y

QuralikRARY Ly cydi@liy@Pt i onal Iy

substituted _01-%0 al_kengxl 8 yé?)lkygpti onal |y

subst i t (t%aptEnaliy erbstitkipA 6y.Cs cyclalkesyl optional Iy

substit Wh@g tl?eeﬁ%%ents 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, C1.Cs
alkoxy, C3.C; cycloalkyl, aryl C,.C; alkoxy, NR® R", CO,R®, CONR® R? and
halogen,
(15) C1.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, pyridyl and

piperazino optionally substituted by 1 to 4 groups independently selected from C;.
Cs alkyl, C,.Cs alkenyl, C,.Cs perfluoroalkyl, amino, C(O)R’ RY, cyano, CO,R® or

halogen;
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(9) optionally substituted phenyl, (10) optionally

substituted Cl-C7 cycloal kanoyl, (11) optionally
weoeubsse4it ed C4- C7 cycl oal kenoyl, (12) opti onaCirgs2003/030500

substituted Cl-Cl0 al kyl sul fonyl 20 (13) optionally

substituted C3-C8 cycloal kyl (14) optionally

sd%éﬁltuted C5-Cg cycl oal kenyl where the substituents

on the ? , al kenyl, aIkynyI al kanoyl , al kenoyl ,

al kynoy benzo I phen cycloalkanoyl

cycl oal @ﬁﬁ%ﬂaﬂﬁéﬁ‘}bﬂ@iﬁflpg‘?ﬂ’l cycl oal kyl and

cycl oal {@seyﬂmanfsdb@ﬂmem@w'samoups i ndependent | y
sel ected from hydroxy, Cl 25 al koxy, C3-C7

5 cycl oal(éypphwws@uwdé%%ken Rh, CO2Rb, CONR Rd
and hay ﬁ?ﬁﬁbqaﬁ}%sﬂ%te%3ﬁ?&ﬁkﬁl9foa| kyl, (16)

phenyl sul opti onal substituted with 1 to

groups whele Mbﬁﬂe}ﬂs ozdhenheay #kdnlkenyles aélfywll are @Pméﬁo >

perflll oroal kyl, nitro, halogen or cyano, 30 (17) a 5-
rrenber ring selected from piperidino, norpholino

pyr i dyI indlepkngdénlyrsaleried fopt hyshenyh 1.60BEOKE (:dd Byloalkyly halogen,

4 grou endent c of 1pe

10 & 768 Ry P g R QIR O | SRMVETARS 5 ety puostiued
cyano, gheidRbafd opticatlg esnbstMed/\@ha@(Dém&BOzﬂBny, wherein the phenyl
PCT/U82003/030500 é §§Q E%k naJﬁy
subst i PRSI | o @)’“Ibg eB?fjai]F e M Sd c1_ao
al Kyéndlﬂaeéﬂldgﬁ@hd@ﬂﬁwyoﬁubst|tut ed C3_Clo aI kenyl or
(5 pnally substituted

su s{‘f!dtlﬁe‘ﬁg%th‘ﬁ ighhige Bhienvh ChCéF& 2 aﬁ%ﬁ%@ﬁw %Plpgli“k?i% )?i‘orph(’lmo

15arg.- froml1l to 5 groups |ndependently sel ected from

hydroxy, Cl1_C6 al koxy, C3-C7 cycloal kyl, halo
031/ c5 gmnfa%m @Béymalb( psitaird witedpirg gr%&i?snkp epel%ﬁﬂy F-’sjlected from
opt i onagd ¥ a$4 Est ituted phenyl, and optionally
subst i t ut eél1 enyl Cl-C3 al koxy, wherei n t he phenyl
suB%tsnuents are 1 to 3 groups independently sel ected
from Re( %@9 Rd are independently Rb ; or Rc and Rd
t oget her )v\ntl t’he N to which they are attached forma

20pi peri di(@oC1-Gaoallghol i no 15 or

(3) C,.Cs perfluoroalkyl,
(4) -S(O)R,,
(5) cyano,
(6) nitro,
25 (7) RO(CHy)y -,
(8) R'CO; (CHy)v,
(9) R OCO(CHy)y
(10) optionally substituted phenyl where the substituents are from 1 to 3 halogen,
C; — Cs alkyl, C;-Cs alkoxy, or hydroxy;
30 vis0to3;
R® and R" are independently
(1) hydrogen,
(2) C1Cgalkyl,
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pi perazino optionally substituted with 1 to 3 groups
i ndependently selected from Rg and oxo; Re is (1)

woaabagams720 (2) C1-C7 alkyl, (3) C1 /C3 PCT/US2003/030500
perfluoroal kyl, (4) -S(QnR, (5) cyano, (6) nitro,
25 (7) RRO(CH2), -, (8) RC® (CH2),-, (9 RR

OCO( CH2)®L 231y 10) optional 'y substituted phenyl where

the substj4 lS 4@ froml to 3 halogen, Cl- C6
al kyl , gl- Orgpg]l koxy,  or hydroxy; 30 visQo3; R5 and Rh

are’ i nddprrdentlkgxycqiynyhydrogen, (2) C 1 _C6 al kyl, 28

VIO 2004/ Q30467 RGH:HER083/ 030500 (3) aryl, (4) aryl
Cl-C6 al(gil 1 %%Eﬁa(;lr al koxycarbonyl, (6) C 2CB Y
5al kyl car@bRyfs alsgnosT €ys a3 al kanoyl C,-C5 al kyl; or

RI ranfy ?%oggtﬂglt\pﬁ{ thWtB thhlﬂ;@l thbyl e él’tﬂi'cﬁé@l bhey ppefdino, morpholino

attache rma piperidino, norpholino or piperazino
optoronal | y substituted with 1 to 3 groups

e | nacbrnt Py B s bR B0 st MoRendisy Gcted fom

per f | uoRdahdkpke; (3) optional Iy substituted Cl-C6
loilglﬁ%:%%é\fa?g %dtelg‘e%dg‘n%?/St ituents are aryl or substituted
(1) hydrogen,
(2) C1.C; perfluoroalkyl,
(3) optionally substituted C1.Cs alkyl, where the substituents are aryl or
substituted
15 phenyl;
(4) phenyl 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

TR NHR*

OH

20
wherein R* is selected from the group consisting of:

H, CHs, CH,CHs, C(CHs);, CH,CH,CHs;, CH,CH,OH, CH(CO,CH;)CH,OH,
CH,CO,CHs, CH,CH(OCH,CH3),, CH,CH,OCH,CH,0H, CH(CH3)(CHz);C(CH;),0H,
(CH,);0H, (CH,)4OH, (CH,)SOH, CH(CH;OH)CH,CHs, NHC(CH;), CHCN,
25  (CHp)sOH, CH,CH(OH)CHj, CH(CH,OH)CH,CH,CH;, CH,CH,SCHj,
CH,CH,SCH,CH;, CH,CONH, CH(CHs)(CH,OH),, = CH,CH,NHCH,CH,OH,
CH(CH,OH)(CH,);CHs, CH(CH,OCH;)CHj, (CH2),SH, (CHo)iNH,, CH,CH,SO,CH,
CH,CH,S(O)CHs,  CH(CH(CHs))CH,OH,  (CH);NH,,  (CHp);N(CHCHa),
(CH)sN(CHz);, ~OCH,CH;, CH,CH(OH)CHOH, OCH;, CH,CH;OCH;,
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(4) phenyl or substituted phenyl where the

substituents are from1l to 3 groups independently
weebewsed?f rom hal ogen, C1_C6 al kyl, Cl-C6 al kegyusn3/030500

hydroxy; mis O to 2; or a pharmaceutically

acceptabl e salt thereof es al | ferr
IR He { ik CED Vet Wit Bpfrom,
R’ C%ﬁ%ﬁ?t edgﬁmmnﬁ(hﬁzgﬁgur) CIOUSCH, | n@Hmozdﬂzcﬁh-B CH,CH,F,

&@@@C&z 10—|2(¢I(1 N(@a@w &ﬂﬁ%%wmmﬁm
CH( CFRON) &%%%%CH%?%%@?) 3%\' legh% 3»‘ WOC@EHHZCHQZ

5 CHeBR(C 1)) CHECHAHCH21G9 3)2C—CH (CH,)sCHs,

%@@%&#@@W&%ﬁ{%@;@c@w 2oy genoon.

( CHBIXQE(@&QXBEE)QHH—IZCH(@LE@HQ) gg@ﬁ

R PR Ao oo,

CHRCHROCHE,CH;329 1\40a 2004l ozcﬁsacmmmmmsm (CH,);NHCH;,
10 N , C(CH3) 2CH20H, c- C3H5, c- C6H11,
?EP@% 32 CH2CH=CH2, C( CH2CHB) (CH20H) 2, CH2C=CH,
CH2CORCH2CH3, CH2CH2F, (CH2)30CH2) 11 CHS3,
CH2CH2N( CH3) 2, CH2CH2OCH2CH2NH2, CH2CF3,
NHCH2CORCH2CH3, CH( CH3) CORCH3, C( CH3) 2CH2C( O) CH3,
CH( CORCH2CH3) 2, 5 CH2CH3, CH( CH2CH2CH3) CORCHS,
CH2CH2CH20OCH3, C(CH3) 2C=CH, ( CH2) 4CH3,
CH(CI—|ZCHZCI—I3)2/"('®H2) 5CH3, CH2 H, —
CeRPECHRN CHCOHBE B2 OHN
CH(CH(CHS) 2) CH( CH3) CH2 CH( CH3) CH2OR—/ |
CH(CI—G.)él_B)ep(_ (CH2)CH(CH3)2 CH( CH3) CH2CH3,

CH2CH( )2 CH3, 1/"d'armnt yl,
(CH2) $CHS, E@é&%ﬁbﬁ“

( CH2) 2N( CH2 )2’ CH2CH2 N -

L.,0- (CH)3 (CH2)2 ~1 OI—|091
Hocfi:g@ —N: 7 —-N N-CH, HO
\_/ R "CH2
H3C"N

O {Dron x> Ps) )

_7 o) g
~CHCHy | —CH; - :> ;O
N N N: Hchz'OH N- COgCHaCHa

2[3’ CHO CHZCHZ—O \O
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HOCH2~ -N -N /-\ NCH3 HO L-j -CH50 /---\ )_) H3C _N

S

-CH2CH2 H N 0 o=< H2N NH ND - CH2CH2 -"CH2 “per -N O

wO 20044080457\ NCH2CH2 OH N- CO2CH2CH3 Z-3 CH CHpCHRGRE3/030500
ad N2 O 2 30 WO 2004/ 030457 PCT/ US2003/ 030500 An

especi J"ﬁ))% If)e & eI[p]r;]e ?rrer& #l Is% rgr aum cfjenv Q'Y ahd \\{fofzreﬁl RO with t-

wher ei n Sdpak &
pr il tefxth, mo s@\bépﬁblallﬁpreibﬁ‘eﬂ as ot her groups havi ng t he
prefix ! . alkox .

B Kynyt "Bkt e Bt e S RO 708 B Mg ghamo

|'i akeriyl Odlk}biyﬁﬁh@ﬁa@ 1ie, m&m@ @ﬂbbtﬂ alialnﬁﬁﬁshltm #ia2¢ Ok linear or branched or

Spr swy{nnatrc%

es. of _alk
| Exjn

|o a {:gurg%g&:l%m%ﬁxl %/ Lylp]étﬂ]?ygh isopropyl,

hexityi, sE@%M'tet@-BﬁityI ip@mkz] lexyl, Wpke apd the il kwuyé 1"§1nﬂkynyl" and
other like terns_ include carbon chalns cont ai ni

| eaher Wredemmidatiidenegn ehanyoRnine it Iqaghape -ueif&l}r%}aﬂg Q;ﬁ bond.

means cay boc cles

Ainin

het er oat ans
i ncl udesGrdAH IOa%S/hd ‘P‘iﬁPg;FéfﬁO&y" S5t FPTIRIRE fo q’etematoms and
Caﬁﬂ%@ﬁi@'lﬁ&lo-a?mw@hdi i dlﬁngﬂﬁfd@&dcarﬂ&yﬂai bacwedless benzofused
qgles of cycloalkyl |nclude C cIo
IOCyGP

B‘EYP&?F Exgraplgh et picloalkyt teiudey pyc 0propy1 cyclobutyl, cyclopentyl,

degad) ?In a pd&gl@ld%@]?htﬁéjﬁﬁa Nta@fBantdo8danydanyl, @AMy,  fluorenyl,

f1 uoreny

etrahydronaphalene and the

I k
Si 3344 F%’yrahydé?l@pbq;@q@em e dikenimilgrlpo @yglp@lgenyl" meansecarbocycles

CO'Et)ﬂhlﬁing%o%téﬁ@it&ﬁ@ﬁ{doﬂ%a@ﬂ&e%nla?ﬁﬁj ticAf€ double bond, and include
non-aromati ¢ C C doubl e bond, and include nono-, bi-

andnanei, cYic| ind prechial paytiallat satemeted @aabwelym as, welk awemnzoﬁlsed

lsas

e PR e L OBRED I FERTIKESy Py e

l'ike. Thge te@hMhaldgdPae 'fﬁ'teﬂd\%d iinende @hetlﬁldg@ﬁ RS ithn)%ne, chlorine,
hal ogen atons fluorine, chlorine, bromne and iodine.

Thérqneipgrandiedise.ocycl e, unl ess ot herw se specfi ed,

or

means  Mgfo-e "Pét&xggie ur?le@p H&%"s tsﬂ@éﬁeﬁr ‘rf'heﬁﬁst tHob-E 8 bicyclic

partly unsaturat ‘as wel zo-

hetcempeundsrgltat ere sa@mmdwg ﬂamtésemlssfata@nda@fewelh et bergoy o lepgeroaromatic
200r I‘Hn}% fﬁ{ex %ﬂ %tdl’}{e%trc%%gclg§5reﬂa pen%ﬁ %r}lgte?(ﬁ:g&@é gh? rg%nrtﬁnmng from

teroatorns in y selecté

oxylgtenl hegarbdtonns arddpamdtMlygﬁlecteEﬁaangen ohlfigand matagen. Examples

het
pi p

Z %ya%ede ﬁetlarrc])gpfc 5. 1ng1t1)1dg hecir}?hoﬁlhe ttﬂ{o(r)no r}fg)lﬂr% I}:I;}Sendme piperazine,

I'me dr opy

t ettéﬁhydh‘)pjfrani aetrahgldmﬁame diok@der '&h‘yl@rdﬂtﬂnbpi[dne,ne:azohdme pyrrolidine;

oxazolidin rro X of
S5 e 86 PHEY ch B e Bk T B ppRen. dibydropyridazine,
25di hiyigideiyah, déiBydiéoxazole, dihydropyrazole, dihydropyridine, dihydropyridazine and

30

the like. Examples of benzo- or heteroaromatic ring fused heterocycle include
2,3-dihydrobenzofuranyl, benzopyranyl, tetrahydroquinoline, 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
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, pyrrolyl, isoxazolyl, pyrazinyl, pyridinyl, oxazolyl,
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25 di hydrof uran, dihydrooxazol e, di hydropyrazol e,

di hydropyri di ne, di hydropyridazine and the |iKke.
waxzenpBes7 of benzo- or heteroaromatic ring fusedT/us2003/030500

het er ocycl e i nclude 2, 3-di hydrobenzofuranyl,

L CPaR GBI o P HHOb oyl Agfenst tienyl, pyrmidiny

1 @yﬁ%ﬂ@dl qyyamﬁyl Ztaﬁhﬂ?ljrlhy ﬁér&kazDBIE Deh)qilyinzoiyl] bendimidazolyl,

an e‘EﬁogWﬂy Bﬂg]t?’ Egpé?fjé'l Oiﬂéﬁggg‘%’fog%{byp%?ﬁgs Sioxaziny],

Collbta@oﬂié@eﬁﬂom nioﬁnﬁ heth&ﬂﬂat oIs-dilydependaiiilyy, benzopyranyl,
SSZr eqte%izgdlégt%rg%l ﬁ%%lﬂ tnaiepﬂm at@n eﬁ Si) gegrr&hyd-lr-(r)]r%pﬁtgglgr]te and the
cng@alkyl benzof used cycloalkenyl and benzof used

heterocycllc gr oups. ‘aryl " groups

i ncl ude AENAMFRDS J5Yie ‘i’rB‘Perl mn ‘V]’é‘%lk”&i‘]o‘ﬁ 9§ defined aqvRy | |

pyri di nglam ]%é@@ﬂi]ﬂde or RReNGoZRREALG3 %ﬁ)zmembered rlng contammg 0to2

PCT/ US2003/030500 thiazolyl, imdazolyl, triazol

t etaddisiona) hetefogtoms yelected frem |qq P(O)mtand Nratt aZIWm mzemd%w pyrrolidine,
10PY yl, r@c@ﬁb\rh napftBidlinePENZG%@a8hY! »  octahydroindole,
Obeﬁ?%ﬁﬁkgzo yﬁMJ Z|M$daz§F]? lneenzog%rany octahydroindole
f urtct(aZIyQOB?prmqlmyland the B¢ hydr of uro(2, 3-b) pyri dyI :

benzoxa Hoad L%Q @X’l is ﬂﬁ’énﬁ?& 't(gﬂc’lude%% %Lbstituted and
2, 3- d|h enz ura , benzop

1, 4mh1éntztutédpxthtrsﬂ fori ammé,, opmmhe]hyyl subﬁtituted eayl ,could represent a
1,2,3f§ tetra ydrogrﬁ,thalene and the Iike. A«oyl

e AR EHPQIPRISPR ORGP R R ch aryl is as defined above.
15Exanpl e@eﬁﬁmNRRhe QlboWVRfied rtefinsgmay decur and®-thanbadeeth the above

;ie| glglgll:lg a a(i o ngucgg;c%}rﬁencggﬂ% t Lon LI‘IJ‘E? ﬁ%ﬁeﬁ éndependently of the other;

aﬁ&hlilsd'fd@ﬁxe}n@lé YGRaia@Cﬂ aalay rép@esﬁhtp[ﬁﬂl di ne,

t hi onor phol i ne morphol | i per

octahydﬁ@ﬁﬁﬁ&? F@P?%%gﬁr%géﬁﬁU§ﬁ%PPﬂ%m§HﬁWtWécw}ﬁ@ prepared
Theyctgamy "o FHanﬁaéthéf SIS tirbdébRE or Iafiy | SR HEGEsd Gomin w1th1n the
i ncl ude both substituted and wunsubstituted; thus,

20y, opREnRS AL EEPT skilerbBitha it who RapeeshinFhraAbS EResty For the
perl:th@ﬁlicgpﬁﬂz REfH of FhePprBIMEAY bf fHeleven%ién CeERLD sﬁﬁle& B the art is

above deflng terms may occur nore than once in t .
aboveardddas haviag aintds diseasals inédn abecthe ertive eondeqihof é]hﬁmlcal Abstracts

sh [ ,
f O?Jngxog %hﬁdc%clu%%gts v&hqc?yz&g gﬁ&{r gﬂérreg}; e%ét?ﬁ &%ﬂ@gﬁc % rob Elz% {e described,
f orfiou b)am(pllf), imbeS. Patent @59%7%0111%0&6@90?3 &otk@t‘nWbeh are incorporated
ccording to one or other of the processes
253 q§H§eg?ﬁ§r process comng wthin the 20 conpetence
of a pers (palrtlsklaﬂjl effec;tWetstEtheud method iis oader éx pesparel modulisporamide

chem cal y For the chem cal preparation of
the(ﬁﬁggﬂ%tzhg O?Wﬁ?t nvention, a person skilled in the

art is renarded as haV|ng at hIS di sposal, inter

alia, the—e 7 e Ca Abstracts o and
of the doc nent

Seni - synt héN 8 551
in US Patgn both of whi ch

32



25 by reference. A particularly effective synthetic
met hod in order to prepare nodul i sporam de conpounds

wofhodhaofFsormula : o NRS1I R3 RZ R Rg it 32 YOIr/US2003/030500

10

15

20

25

30

2004/ 030457 PCT/ US2003/ 030500 wherein Rl, R2, R3 and
R4 are defined above and R51 is NRCRd where RRd are

i ndependently (1) H 5 (2) optionally substltuted
arwHerein (Ri) RopRi; cand| Ry ageudsfirietl utbode ahéyR’) °RY where R°RY are

substituted al kenyl, (5) optlonally

d'afgﬂ{)?‘% ?%6 al kynyl, (6) optionally substituted

cycl oal kyl, (130 (H) optionally substi tuted

cycl oal kenyl ona substituted

heterocycleigont%ﬁﬁgﬂg %J >4 het er oat ons

i ndependent {3 se@ﬁﬁhﬁgmﬁb@mnakagﬁp sul fur and

nitrogen; where the tJtue Pn the aryl, alkyl,

al kenyl, cy@oal ! na %ﬁﬂ%ﬁy het erocycl e, or

al kynyl are ironmgmhﬂllgbg%@ggﬁhﬁgllndependently
sel ect ed from al kyl, (iii) oxo,

(i) ‘1(&35919’
(iv) SO2NVRID, ‘ZTGIOP%I}Y S&Pi’ \g alkykyi ) hydr oxyal kyl |
(vii) al koxyy (VM%%LMBMQBQ%M&i&@Kﬁmﬁmﬂhﬁ) an1noa|koxy,
25 (x) cyano, (xi) mercapto
(8) optionally substituted 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 groups

independently selected from
®» hydroxy,
(i)  alkyl,
(iii)  oxo,

(iv) SO,NRER”,

W) arylalkoxy,

(vi)  hydroxyalkyl,

(vii)  alkoxy,

(viii) hydroxyalkoxy,

(ix) aminoalkoxy,

(x)  cyano,

(xi) mercapto,

(xii)  alkyl-S(O)m,

(xiti) cycloalkyl optionally substituted
with 1 to 4 groups independently selected from R°,
(xiv) cycloalkenyl,

(xv)  halogen,

(xvi) alkanoyloxy,

(xvii) C(O)NRER",

(xviii) CO.R},
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(xii) alkyl-S(Om (xiii) cycloalkyl optionally
substituted with 1 to 4 groups independently sel ected

wonrawoBes7 30 (xiv) cycl oal kenyl, (xv) hal ogenPCTU$2003/030500

10

15

20

25

30

al kanoyl oxy, (xvii) C(ONRle, (xviii) CO2R, 33 W
2004/ 030457 PCT/ U%O%S/O 0500 (xix) fornyl, (xx)
-NRge, (xxi) 5 £E™9- r heterocycle, which nmay be
saturated or pakk) al-NReRfpsat urated, containing from1

to 4 h eteroato | ndependent | 5 sel.ected, fr

oxygen, sul fur Q@R‘ani%t E’og"éﬁmbgmle%&cy%%a ﬁlﬁh hdlTbe saturated or
subst i t ut edppisily urkafumtddl, goMaipmg ifroe b en deindtbrpatomb éntepehdently
fromRe, (xxii) optionally substituted aryl,. erei .
the aryl sufd§st SXER SU ,fzﬁnﬁé’e‘ﬁ%ﬁe%r?éléi"&%?}%? Sl(ibsﬁ%lted with
5 groups i ngepspRapd indepefdeaty SdectddaronRR;, (XxXiii)
optionally substituted aryl al koxy,. 10 \A:i;er.ei]ge t h](eﬁ‘n‘ ri¥1|1 ¢
substituents ar e(xxiip qpEp éH@HP%‘?Qf r WHCTP1g the gy E% ents are
i ndependent b y_3&hAciadxy Bpmoaﬁgroﬁﬁéﬁhc\ll%mﬂﬁhﬁ)b sepdcealtion RS,

or R and Rd together with the Nto ich they are

attached form a @i rtiooatiymplstitutedagylalkgst ai ning 0 to

2 additiona £ poh&td 8d 13- Biensidyor NG 5 groups
N, 15 opti (R)Vr%la fny{hgu S{Vﬁ uted wth'l tolgl?,engrlou}rprg O

i ndependent lindepaidesiyedietted frorRR’, hydr oxy, thioxo and

oxo; Re is (1) hal age | kyl, (3)

per fl uoroal kyl , 8%(8"9(%ﬂu-0g%8ﬂ , (5) cyano, (6) ]
ni RY and Ry {bpetRrGifiHAR N fo whigh tHRy @B24t@el)d form 253-(t9)l0-member ring
R (CH2) ' containing 0 to 2 additional heteroatoms selected from O, S(O)m, and N,

optionally substituted with 1 to 3 groups independently selected from RE,
hydroxy, thioxo and oxo;
R®is (1)  halogen,
(2 alkyl,
(3)  perfluoroalkyl,
@  -SO)R,
5) cyano,
(6) nitro,

() ROCH)v,
8)  RCOy(CHa),
(9) R'OCO(CHa)-,
(10)  optionally substituted aryl where the substituents are from 1 to 3 of
halogen, alkyl, alkoxy, or hydroxy,
(11) SONRER®, or
(12) amino;
Rfis (1)  alkyl,
(2)  X-alkyl, where X is O or S(O)m,
3) alkenyl,
(4)  alkynyl,
® perfluoroalkyl,
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(10) optionally substituted aryl where the

substituents are from1l to 3 of halogen, alkyl,
wabkbmwgo4sor hydroxy, (11) SO02NRgRh, or (12) arCm@S2@6/030500

Ris (1) alkyl, (2) X-al kyl, where Xis 0 or S(O)m

3 | k [, ) rf r oaI k 34 WO
(202)47l 030457 Ug%%‘g/"d@%% ndR%)afwg Zé;Hé’r‘?lkyhnd

Y2 are indeme)denhyqto;t-jz or al kyl, (7) hydroxy, (8)
hal ogen, and (9) kanoyl amno, 5 Rg and R' are
i ndependent | y8)( 1) B §¢h, (2) alkyl optionally
substituted \@y h aﬂ(gﬁ X¥ming/1 N0, or CAZR (3) aryl
pt | Qnal l,y substituted wit h’ hal ogen,
§ I%’é‘é‘?ﬁ?@ﬁmyal koxy, alkyl or perfluoroal kyl,
10 (4) aryl aldoyl , %e%ln t he aryl |s optlonally
substituted with er | uor ol kl)P/ﬁ@ 1, 2- net hyl enedi oxy;
(5) al koxycal(%)onyF11 1 qpétpnadiy|ubstifpted Wl@WbydMPWammbairlquR
15 (9) ar IaI 0X a
rmnc()al) kyl Zlm n%)ca?/%g’?l)%ﬁ Xlzallé/) g%)%?lﬁeﬁ] 5.-}1}?5‘;1 n%@g bny"f “or lenedioxy,
Rl and Rh tog&qomemllqﬁwperm@mallwb V\,hl ch they are
ttached for g1:1p4s) i.n 20 cont ai
P 2 additi o:@I ha %ea?{g;tons &, @8 gﬁlfﬁ’sorﬁp&‘m%@’q fostited with
and N, opti oedlubspliglibst,2-methytenwdiody; 1 to 3 groups
i ndependent | )( )sel ]]%)gg lfbr orin Re and oxo; R is (1)
hydr ogen, (2) )per ,  (3) alkyl,
6

alkanoyl,
(7)  alkanoylalkyl,
15 (9)  arylalkoxycarbonyl,
(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

20 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 0XO0;
R'is (1)  hydrogen,
(2)  perfluoroalkyl,
()  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 0 to 2; and
v is 0to 3; or
30
said process comprising:

€)) coupling a compound of formula IT
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Wi

25 (4) optionally substituted aryl, or arylal kyl,

where the aryl substituents are from1l to 3 groups
onodmpemndent |y sel ected from hal ogen, al kyl, aCka@$9003/030500
and hydroxy; mis Oto 2; and v is Oto 3; or 30

sai d process c-nprising (1) coupling a conmpound of
formula Il 35| W8 C \
|l o ONO™
R4 are definedo
[11: R6 N=C NR
i ndependent |y sel ect ed f-
cycloal kyl, in the pres®ence of an or gani cgsol vent to
produce a flrst i nt ermedi ate conpound of the fornula:
\'1' V' 1 o ONR N\ \ O RgHNR7 Rp Ra Rl 15 V
(2) reacting the first internediate conpound with an
acth§®i ng conpound ACT, such as a conpound of

for lel,ekzl, N3 , ah@NR* are defined above,

5  with a compound of formula III:
R® — N—C—N——~R"
I
10 wherein R® and R” can be independently selected from alkyl, aminoalkyl or
cycloalkyl,
in the presence of an organic solvent to produce a first intermediate compound of the
formula:
% \ \ [e)
o N-~-—-Rg
s N/ e X o—.ydC/
R3 HN—-R?'
R2 Rs
R1
15
A%
(2)  reacting the first intermediate compound with an activating compound
ACT, such asa compound of formula IV:
N
\\N
/
|
OH
20 Iv

to produce a second intermediate compound of the formula VI’:
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NI OH 20 IV to produce a second internediate

compound of the formula VI': 36 WO 2004/030457 ‘
WOCH4YSRB03/ 030500 N~ Np " | N p- R3 Ry R RpCT/UR2003/030500

V1, (3) adding an am ne of the fornmula HNRRd to the

secand |nterned|ate conpound to obtain a conpound of

reaction occurs uRder n1|d condltlons t her eby
reduci ng the potential 'of side reactions at the
C23-C24 position or 10 epinwmi zation of C7 of the

startin terlal Thi s i i ncr 5 the overal| .
yi el d ag(afrgur i g ppime s (?r} %‘ %%‘ﬁﬁc}%eﬁ%t tPst?‘R rge@nd intermediate
thatomdudmtaabmwﬁd@ﬁp@ﬁddfmnﬁmagﬂ ti onsdl eadz Eo

hydr at ft sition and ani da w
finder balheP B THEgAEeS Eattonal dpp B A f 92 gfentsiod  Mthod

t hefor I‘lheeS}IrltHéﬁs Bf Me@sfEpbramide!”dileNWOBob& 2, QdMC %e&{n%tdryorated by
the _occurrence of these side reactions.

i nvERESYE process achi eves these resul ts by perforn1ng

the am dpfel a@Vaﬂ’t?@% {he inveMtich ﬁ@ce@sclts 'tﬁé?th'e ﬁh@&aﬁgﬁi tRt onBbcurs under
reacting the nodul i sporic acid conpound

conpyt Renditims.rtheraky radwng thepettrio} @amgm s Cp3-Ca4 position or

16 or %Qﬁﬂa{lb%ﬁfeggl JI)Y;: tg% gt %%%E&%EC@E %Pgllglx mcggses (tIP %Palll) yield and
1 [ Pty P%{rﬁle Hinahpaodedtp ﬂb}g)kln])wﬁ iha@trlhgdatlm okt adidie chitditions leads to
sal fep ?(ﬁ%n Wfttﬁb r?’%?Cbefxﬁg% SHRC larg daé( Pl eée? rb(rggig ecécgplélans leads to

20 internedi ate ated or
i n eniwerization wift Gy; athe alovéniae i propes< ampmhﬂn dn(ﬁlghhtoaﬁedace greatly the

oS PR ook O Lo o vy comet

an be used as activating conpounds
1 5 nc | ude The hly\d:ntwwmwasﬂadh&véd- ﬂie!Se d&u(td‘@:’@)rformmg the amidation reaction

2- h‘ylg LR EARY rnlltgﬁrp %m?enby reacg s%loplé g(‘:lg compound with a compound
of formula III. Preferred compounds of formula IIT are N-N’-Diisopropylcarbodiimide
(DIPCDI) N-N’-dicyclohexylcarbodimide (DCC), and 1-[(3 -dimethylamino)propyl]-3-
ethylcarbodimide HCl 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 (HOPO),
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 “Organic 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 RY is selected from the group consisting of:

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

30 CHyCO,CHs, CHCH(OCH,CH3),, CH,CH,0CH,CH,0H, CH(CH3)(CH,)3C(CH),0H,
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The amines of the fornula HNRcRd are well known to a
practioner of this art and 25 are obtainable either

woanmseisal |y or by nodification of known synt RETiUS2003/030500
techm ques, such as those found in "Organic

pr ac?le ?b?)[her(é{{a% @E%ﬁ’éréﬁ@mﬁﬁ%%g iﬁﬁ&ﬂ?%h? CH.CN,

for(CéIm@Hl e, aliyGIHOM)EH N RCH(SHiOHWHCRICHS CH,CH,SCH;,

%@gs@é@ﬁ&éﬁ %ﬁﬁ‘%ﬁgw i’@k‘%@%ﬁﬂ)wc@ﬁzc}éwcﬁz%m

)«NH,, CH,CH,SO,CH,

CHRSBCHRGEHS)GEH SRS
CH 37 WO 32004/ 0304
%%E%SOO 81%@#&5%@!’4 CHe@Hp) 40@}1213@}-@) SOHCH2);N(CH2CHs)y,
CH((CH2RICBES.CH3, ot IEH3) 3o CW)CH&@I'Z) 6,  CH,CH,OCH;,

GBS s Sten
%H@WHZQH( 183§, ©@2idH) (EH,);0CH,CH;, CH,CH=CH,,

SEMRAR, HOIAPHIES SRRt o

U2 OH, CHEER PSR NIEHD) 3IGHIREGH3) ZNHCH,CO,CH,CH,

LSS, S SN By, oo

cc@lli(@Hz@@t@I)IQ@m@I@m CORRLBHEGACH;, C( CEGHRH,CHZAH) 2(CH2)4CH3

C%ﬁ %%%%9 Mﬁ? ﬁg@@%&%zﬁ% OCH,CO,H,

NH@@C@CH@QHHZOHO CH(HOIGLREHOH, COBGHACH0HD) CHACH;)CH,O0H,

ﬁ&%ﬁiﬁ&@ﬁ b@%ﬁ@@&W (CH3)OH, (CH,)sCH,

ISCH(CHOEPLEF) 2, 1-Adaphiti3, (%B)GHHQ@tH(CHs)CH(CHg)z (CH,);NHCHS3,
) %CHS OCH2CC2H,  CH( CH( CH3) 2) CH2
8%%%&%@5 OH, CH(CH3) CH2OH, CH( CH3) CH2CH,
CH(CH3) 2, C(CH3)3, (CH2)CH(CH3)2, CH(CH3) CH2CH3,
CH2CH( CH3) OH, (CH2) 3CH3, 15 (CH2)20CH2CH3,
1- adamantyl, (CH2)8CH3, CH(CH3)CH(CH3)2, (CH2) 3NHCH3,
(CH2) 2N( CH2CH3) 2, 38 WD 2004/ 030457 PCT/ US2003/ 030500
-CH2CH2 p - CH2CH2- N - CH2CH2-N N - (CH2)3-N O
-(CH2) 2-NC~ _CH2CH2CHj -N p HO HOCH2 -No -N N-CH3 HO f
, \Ml_/ -C2~09 OHI, H3C -'Np)
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“CH2CH2 ONNO=( DJ[HHN -CHXCHN -'CH2- ) N O,
, O.0 NN CH2CH2 OH NNCORCH2CH3 1, N CH2 p 0 CH' " p)

wWOChR@BISS and 9 9 Preferred solvents for thisPCEaSLI06M030500

10

15

i ncl ude hal ogenat ed hydrocarbons, such as
dichloronethanfzfpé et hyl ene chl oride, ethers, such as

met hyl_ b/ etier ( eth ether/'vr\
tetraydro? % gﬁﬁ'&t@ bﬂe CHerNegoi g

O her sol vent s.i ncl Ude pol ar aprotic sol vents

i ncl udi(@Yz)puN Nt linmited to di rret hoxymet hane 2.
nmet hyl t et rah f U+4{OH,) N@ bégééi
benzotrifuor®de and net yI tate. #%ﬁ\' , t he
i nventive process uses om)geneous sol vent system

and HRCH ) avellds tNweCRji O
process, 10%-w |ph He act i \atf ng/cou-mH
reacti on two phase water-or gam c solvent syste ’

thereby gerwitti the reacdan to f aHz&-Nan
obt aim Nonve®s QHeat}L((gB Aﬂure of and
THE i s especiall refegred. SPre#er radeikgH.0f MIBE

to THE are gbout 5:1 to about 1: 2, \4.|th about 4:71 to

about 2: g espeC| aIIy preferre N armunt of
DCC and Nﬁ_§houl d exclp ss e~{ul |
15 co vers.l er ed_f@ng from ‘

that disso v both the ullspo,r-r-C\amd deHvatl
iagP

1.1 &bt 2. ,5, about to ¢pbout 1.8

equi s be| n espeC| ally preferred. 39 WO ’
2004/ 0 /U gp'gé 30500 eachi on tenperatures
range 286y C wi NCQpCH,CHLC t o
about 30C bel ng especially prefe . Optionally, the
nodul i spo de derlvatlve may be recrystaltzed to
obtakn aj/ prjodyct i beté'e Sui fabl

recr yGHyl thZat i @HSgyvent s 2u medt s e gf a

pol ar 5 sol vent suc a s water, BtonitrilTe, a

cetone and a n a polar sol vent such a s a | kanes and
cycloalkanes including but not limted to pentane,
hexane Rat.a hexa

at ane
Pref er r & errext ur gn%f 5 %%r{/e% lé)flllpgg‘%e lbarix%eg ‘gﬁ‘ygﬁoﬁ%"?}’a’ewc}l as
ac éichlom‘rﬂmelmamad wityfent ehlotidepahead, suviabemethAh t-butyl ether (MTBE)

e S L R T N R NI AT
f Olrlctide dpddat é&freﬁ@ nelvaeptiadleding 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 derivatives and the activation agents and avoids the prior process,
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
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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Conpounds of formula V are al so novel and are part of
this invention. Admnistration of the inventive
woarmBessTon may be intermittent in tinme and mMRETRS2003/030500
adm ni stered daily, weekly, biweekly, nonthly,
bi monthly, quarterly, or even for |onger, duratiaons of,
time. TREACHPRIETREIHES BRIGEYR g Ao Doypligeit, é‘zﬂ’f{ 20°C 1o
f agbs S0 I Bspddgly beetddasi te(s) being treated, the
degree of infestation, the type,. of manmal or birgd gnd .
the en\pienaHEntheashlisporanyidss derisativg may sbgepysigllizgfl fo obtain a
t herqlshilvhitd S48} p@ty [MRatE aClystal RN ofventd GhcRidRIaNBixfire of a polar
specific adm nistration period for a particul ar
5si seluert gach anater. rpeiaiitd 2 celgnt aifn bt Raarsohspheighpsplkanes and
PeLDRMRINLY ir RITRE R do@iRAdCR | defitahd) h8FhnS NKiclGABEERAE, yRlohexane,
whi T L he animal” I's subjected to strong parasitic
pr exdoirepatarer e the administration is at a 20 frequency
f a&’rgigljre %&ugélo% YecBR11 %1 [ Biveinkilad ziyeﬁ)nglﬂéﬁane':@ﬁh few drops of
exanpl'e, 1t 1s preferable for the treatnent according
t 0 wakee. Amvspetiakinpreteriod nusinrei afgolyents inghude figst optiete iy regrgtallizing
on.cats. - r il at | e prepared by
10gr 68 Geeg RS nPhR bR B P PE
phar mac Eutnpoalds pf formvle (Ve pierabo yowt espdra pare of/thisiigvestion.
Al ternatively he spot-on formul ation _can be. ..
pr é’p‘%}“éla’“%ﬁfne ctgf) %‘fegﬁYeoﬁmgFlaﬁ Te™§ tblevlgte%gtre L inefipe ppd may be
| eadmirstéred dsiie we2By Aiwtdkdy, nfvattdy dihomthlggenitedy) drleen for longer
surface of . the animal. These fo | atiqns w1l var
o CHEGERT S T pegiol Somverh B maD s e taag Rk o as the
15t hgaeifdps) RirdgoReattAP i depi@e 0N irfdtertisnant GHe o¥fmdnasidl or bird and the
animal to be treated the,sevFth¥ gpd tg e ﬂf o
i NFBREGUEIIG Keteni rB%_@F;?: \;Hsg‘ﬁ?l gfithim fhe gkl fevelrgf the practitioner fo
CONRRUDMS ATBecliR AMMThidra{o8RA0E T h PdRIEIaY situation. This invention
particularly for prophyl axis, bg . known et hods., 30 . .
Gerfeptgmplates g U@Rﬁh‘@ for Pﬁfffné?ﬁnﬁb §erPDahing @ paragitah e en gt n which
pertké‘ Onitfal RO Qi MRaORY stron Jathsiic 096 Qfhde 4R h@nmfiration is at a
nmg/ kg being especially preferred, given as a S|2£[e
20d o Seequency dar bflay d dailedeisisiasiondn Hey pase Ror ekaapiealbuareferable for
t 0 tﬁ@@é’gtmgg _agc%¥cﬁn i ﬁ‘l(zapilo%f tdc ISGWQHLmSntB@r on éjéﬁﬂstm cats.
Wi | e satlsfact%(y ut, of course, there can bé_ o
i nst anc Spothar Brinigtiens ey boprepared by dijeolviag dles aciive ingredients into

: ﬂstié?(; t%lthg%na%%mlg@? vrl)\é ?{eqe%{wv\b&fgtgﬁlf Sgeglgcgei of Aitplingtively, the spot-on

PCTibhiS2E0:3/ @8 B8 @eparei thlyi encaphdationutfitieeactike frgrasient keleave a residue

ragtjtioner to determ ne.a ticular.dosing regine .
2 o rothe gighole derop it ddh anitnph THeRR opdylafils Will vary with
pr ebgfrabl e eight of the thefapbitie dgere ireths eothbihmidnatepatidng ohitke species
inveption, also relates to such . a nmethod wth :
£ heATASRRITERI i B P S OYeBHY o0ty (PECHRBRE Tig gy weight of the
Pr enssNt TR ofpoRalk &ﬁt@y'b@ S@Sinkeed@naionslg Shirticularly for prophylaxis, by
consequences. This 1 nvention also provides for
f or FgPATREESwher ei n the nodul i sporic acid or
sgleri vat iy@etall@r £88sei o fFoRRoRL0.00d i atRub ERPAG RE ki bEbody weight,
agent, such a parasiticide, Exanples of classes of .
t hewidh & 5188 GhB2S ithe) mbedvirsracialy prefsrradesiyen pisa single dose or in

1- Nyiia¥d BYde@ R aE%riod bERomOBBRUNESbo&I60: dayS Pi&re@bly e Bbout 1 to
are di scussed above.

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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10 The fornul ati ons of the present invention provide

for the topical admnistration of a concentrated
weabutsers; suspensi on, nicroemnul sion or enul si 8ATMUS2003/030500

intern1ttent application to a spot on the anima

g,eg’g L%a)u?lﬂf‘af lﬁ ﬁt H}erwaéc 1?1?78 %l? (g$mlrbeta} B%@cué?r d%smg regimen for a

esg@ﬁﬁambmaadbmﬂﬁmaga|nst par asi tes when the
formul agi pons a
Copect Sk 5e Buot Py oHE toe o TEh SR B s, a1 o
and horsesinvdiia @lsoatlids & hRAS BaART WRE adh 66 ink @ffended for
of an effective anount of, at |east one nodulisporic
> acfhy tgamepbandpac Rt parsifoieshay g PARIEERRT GoapeaBynees.

vet eri gy ideaent A Ercﬁfﬁfeé If& foMBNhiEdne WHRESE ¢ nodulis orlc acid or
crystallization inhibitor is optionally present.

nodefvepothpreokisicambised with pecond éctya@amtaﬁ%awgsm@% nﬁxamples
| N of Risde 6 MhdsY GompGilils! 1ﬁ$lﬁ&na\}eﬁn&:’uﬁ§ %ﬁﬁéﬁy@&soﬁ-l‘@g’lggﬁrrazoles
1 to about 40% preferablg about I to about 30%
anéCReemppmds. stcalsppe abwbich srediscessesl #bo¥5 % (per cent ages

10as wei g’ﬁﬁ ﬁ)ﬁnmgﬂldﬂg%f e?‘eﬁn’c mv-gﬁ]tfon] qrgwiedfo? ﬂfertblﬁgal administration of

vehicle conprises a p maceut i c y or veterinary

aceeptgbitatadr galntion, swbension, amidroopuisionabt yenansion gfani iptermittent
co | c | gcal l
or LR g7 85 AL, SRS GoRFeoh AL FRESHLER, ' has been
appiscavatzdehat die m*hmua@fomelammspmﬁspmlaﬂiy avm\@el@alhsilparasﬂes when the

on kst ke, BrnpfR 5 BT ety de g sher

1501 @&pRj catﬂtc s hotsed r JhedeCloatulakfons nope s moraﬁipaémac oflan effective
such as rohg i c acids, sugg as hydrobro g i
hy APEWHi r% tdeagt opg nodulispdric; 2e1d, dprgetve, A5SYH ’rnca Rbqrpaceutical or

angetatitidiy GacospitAbse c@i’@ﬁ%lﬁcl@CWﬁ&e d BjstdtiRatidn inhibitor is optionally
pharnaceutlcak%¥ or, veterlnary acceptable g} phat.i c
for|

al PEyRti cHhenepdyfiencreiacid daapiieyare @dpniaggous ?rﬁdwh? guventive

acifslgulaliib a1 PEreybition B htbwt BRFatoat 40¢4,3kd88blyRIrab&: 186 about 30%
acids 30 are straight chain or branched, saturated or

20yngad tost @afe@blmuhﬁ it BB d S %aPBisyRacE 28 Heikt by walugls = W/V).
ar qup lﬁﬁﬁu@ Q%Hei/ véﬂx@é Eb ngﬁ@ga Bﬂarplgée‘ag Q)rr v@t)énﬂa)f%%@@é%ﬂable organic

groups, or - aro car boxyl ¢ actds
ofS@M@ﬁamtmﬁwndbéﬂvaﬁﬁmhkﬁda@ﬁd formic acid, fumaric
acid, gggtd gﬁteﬁBLgeg ad @19' Hﬁ‘glgcé%lﬁbglﬁ dé zzgﬁﬁg%E‘&&aﬂl%'agid or base

val eri c”aci suc
20@alltsoslmiéﬁpﬁ@EbbSQDthS/a@@@mpogﬂld}qmwmdafw tergind The term "acid"

25'83%‘51111:‘& @lg{eg ald C}ﬁ] 1%&%91&%%1]&[}9 1a%tgrina%? n&%(tgblgcﬁ(ggar?c or orgamc acids.
dl (Im‘rgquldalcts indudbsminael anids soElahd lyydeshialic acﬂw siwhas ihgldrobromic and

i d.and mal ei id, . L
s S0 oy e gt o B G ot 4 Qragpie acie
acmdﬂ;udemlll plcbemadehn@ﬂigrmmha@adcbqptable Wigghetid, rk‘ihf;)(chc and aromatic

acceptabl e s ed or nsat ed 5 aliphatic.o

o GrRbTe e R HERb SIS el Rk fciis 310 Bdbtsiiorbspferred acids
30EX &P&Jﬂu@i:‘ght mhru&aara&u&d/ @dttﬁra&ﬁlog unda{il@eﬁéﬂ @ 1-C% AHiphdhic carboxylic acids,

sec-butyric aci lauric acid pal mtic acid, stearic

acivduchyirg .%ﬁong{ly aubswqﬁloweha@%e iog by hydrgrdrgreunse piHCe-Grgpromatic

ph%QﬂbB}?}lﬁrdcfﬁsa Exhflpled of BRh a%1d§ 'aféscak%ﬁicuegsﬁi %ﬁ&ﬁ@ Qél@ fumaric acid,
aci d, yCO ept oni c acid and | act obi oni ¢ aC|
t erapstichasics "prepipnie mpidaisepropionicpdvit, valsdatacidalor- wdmxy acids, such as

veterinary acceptabl e
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10 i norgani c or organic bases. Such bases include, for
exanple, the alkali netal and alkaline earth neta

weabwmzosach as the lithium sodi um potassi unPCT/US2003/030500

10

15

magnesi um or calciun1salts Organi ¢ bases include the

common hydrocar byl heteroc I C_am

i rebrcgbieacid gpd BRAAE, Riohecis o P ait: Bepeps g e, and
Sa;.LllflC%/hC b8, Hx@APies of Qicbll@ﬂiyliﬁ: Qkidk Elfblddle%hlﬁb &ad, mhaHc acid, succinic
vehicle wll_ preferably have a dlel§ctr|c ant.

st
ofacide tapietn agiciid maeis iiidapdlexageple of aigp B‘P’gyiﬁ @ze‘é gitric acid.
ahQul 248s ﬁa@ﬁd@@l@ PhardBeeutiédN§ of O&tE@iby &cepthibls sa&@ﬂatéﬁ l'd& uhsAturated

t he overal onposition preferably representing
r @hﬁh%@e}r am;nam@%b@fiylt%@@dw@g i o 4. carhon; afoma| Examples include

51%}{' ¢ deRY Se-RityricRidPhagd z!tctld PRRitic 4Qd, SR8 ACid, oleic

vent on the basis of t eselﬁaraneters
Tmldohgalmc@c@oémple@macwdopnct phenylsigis acida Fr therra cjdstipelpde gluconic

20 point of less than
aboﬁ%g§§%%£ﬁgfefggé§zékgghkggg t han about 80C, and
wi || hdhe tarm dibeseécctmtempmwlhrpbamfacm@be Qr afs@unarxoacceptable
and about 40 er,
SO BRI R0 ARy 2P0, O i
t hearth ongpad saltd, enchaascibe diiitlngni ﬂ)dalm \mtaghummmagiwlu(nwrwalcmm salts.
io . wW.th res the so

e ey s, Sphaon Bl hd EhAEFTHE B ca, wich
Oﬁﬂ&&&iﬂn&@ﬁnﬂﬁthambmmmh&mnaﬁqﬂn&nmgﬂ$ronDter and i's
25 n1s ble with wa

VAP TPy ol ST Hor LR gl Pl R sty P Grgpelectic
t ocoigtbﬁcctf bRtviedh Bt €0 %6l WBsi SSﬁprbﬂéfabtyalidt\sedﬁfabbﬂeBBand about 30,
parameters. The organi.c solvent for the Ii a,glélcarr er

i nibp (remtent 98 iRy b el ComBPgR PreiRdlentepresenting  the

KNQWAind8y th 1809t MRel RhdpBatiGH. 1 is MAaEWitise kneaRilSleta@ b B practitioner

found, for exanple, in Rem ngton Pharmaceutica

Scloeleet,2 suiate sivent mnthe barie)f thepppaamegiPvent s 30

i ncl Udeﬁ’hefd?%aﬁmkféht QG H(ﬁlﬁd cﬁ‘h&y‘}ehﬁ{ée\tvﬁltﬁeferab g have a boiling
a

nmet hano nol , 1 sopropanol di met hyl f or mam

20 di piihtosfolee thanabout H0EE, hm@raélygwb:es then r@bemthwcemb will have a

25 caml%cgale v

( Tc:j chtcglgs)[ant o%r Peec%gensgoo F fﬁ § f%ﬁ ?6%?1]3 g%@\%\%gn g%%ut 20 and

eXCl s accor |ng
mmem @ﬁ@d&BlvEﬁTdahJsa%&gaﬁl@lsma preﬂ*.sslm thd cpmpsstion asgerting to a

as 1Q C ca ic tri tas I,
M aFlﬁB wg&]ﬁa(W/g* ) St o wﬁg rc.a;p%clt tcg{;h% F§y vgﬁ & of %Ef)%/VCO Qf.lgé/ 15 and about
l'i gai ﬂleCéUsbllva{t igBylatiles th Glfdaipfol &g iA pmmmaemlldsymg] promoter and is
M croenul sj ons are al.so it.ed as the. l.iquid.
VEhREIRG S B PO Bhe MBS ot L Bk gyt of the
5 £ABRIdne! 0UelBdt aBGHAMIDIRABSEthe BidisVf ihesPhagfetes.
surfactant and a cosurfactant., They are.  transl ucent

and i sotlopieenici giieas forupe Tigkidy paeresriaciifes %n&?&g%qaﬂwcceptable

st ghhfic WohREk SN R thE1 BrRLRRl &S THesd RElverdd] lthﬂﬁ_)uﬁe found for
phase in the oily phase or converseﬁé of  .m crodrop
S

of example|inyReygiagian Phanmgecutise] cdws Rditiqh §1950) e T%‘Fse solvents
ggﬁg.ldg] ChHPILQ ?{&ﬁé a&e?toﬂees&hﬂh aa.@etgtgo ﬁl@tﬁat(olo%atngl 1sopropanol

00 nm 10 emul si ons)”. The interfacial fil
lsdfophamide adichdoramethene Q;fdlglmlerr@cg@cabmm@ﬂ(ym)her (Transcutol)

These solvents can be supplemented by various excipients according to the nature of the
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and co-surface-active (Co-SA) nol ecul es which, by
lowering the interfacial tension, allows the
waizermamil si on to be fornmed spontaneously. ThePOTiUug2003/030500
phase can in particular be forned from m neral or
egetaple oils, fro unsat ur at ed al cosylategl
9 BaseSorich Apf-Lp cgwﬁ@f%p&eglgl rid Easgas orglyol 812),oleic

frgwﬂoﬂﬁhﬁm&k@h@§1of such conpounds The oily phase
preferably, conprises tr| gl yceri des and nore_preferably
medi um ERiaHid Gardar yragralaeomprigy 2 BcppIEsien. Migroemulsions/are also

captly | sufiddC aprthé lighld SdGerii@e. THEcrOihMsiBASR Whdtdmary systems
represent, in particular, fromabout 2 to about 15%

5 mOPQIDESIE 48 AGHPIYy PRASSNRTRBBUPhaRe, tapsuEBesamt aﬂé%cosurfactant They are

pr 5812881t ¥nd {943 ds8 to about 9% V/V of the
m croenul sion. 20 The aqueous phase incl udes, for

ex arrpl Vligaaeaulsigns girg caompgeedi ofasteble sdispstsidns zof microdroplets of the

or&gﬁé gﬁmo%l SR oit Eﬂa%@ loT g%{gfﬁxrsély é)? m%rg{h]aﬁle{% & 1‘1:§pf)}§ase in the

Propyl ene g I et yco
rmmueotmpham Hée saadf tegsmoiosodoptetgs m@thanﬁ%mm@%oeo 4,000 nm
ar [ I .
10 ph§>§ gﬁl%ﬁfo}n% Phe ﬂgtérﬁ%cgl rﬁ?rg (1)3 201 I%%egl 4fr 8 ﬁ}itgﬁ%tgot%%‘if%#%ace—achve (SA)
abaudt co- ék%a\/é-‘&btlvn (erS.Arm mokeemud which, b Joweririgaiht antesfadidrtension,

t he, m ¢croenul Si de die | ene gl ycol nonoet hyl
ot oM SRR Bon 8 55 Bt RoiraeRy ot her
pol ygl yriel c)iS/qmaﬁBeaﬁllﬁ p@litiy,ﬁle{ bedfsmed fromahinglay 618Vngta51e oils, from

di ol eat t.o ese surfactant
o Rt Ry ED o laR BResle g Tt Medfrenes | @ aipmagively from
15 et higit@ks 3N Cudd @R@vahds. STRE oflP FRAY riﬁlefefabl@ @dﬁmméh riglylcb@des and

onents di scussed above, i 30 aqueous

three co
ph@g@ el PRl Jreehah b SReidaht me&Wé@@? ERLr saprylic/capric

gg)b’blti&l NT 1 8ilpKhdsk V\'AHY@ﬁres@ﬁt 1ﬁ Bﬁ'tl@lﬂﬁcf fokd Qﬂﬁf 2tt9 about 15%,
use fferent conpounds for each ngonent of the
o

f ofRisl Rerticyinrly fraen abowtiy ﬁ%@hoahto%,dﬂ@fe Bcffom pbquA Site At p%, VIV
pr gf 6L A YerRBsibf Om about 1/7 to about 1/2. There wll
preferably be from about 25 to about 75% V/V of

20 sur f act Biet aquaelsf phasa aistydes, quoexamp&bwaner 86 @ywwi\degfvatives, such as

Co AR, Bk, 0P ST 9, JESER881 Oy oo

vvedllethkhowglymi ngonoetayl qther almbdlprqpybh@glﬁfml mwlnaethxziretlm e eSpeCIally
§rfe§errJe§ dggﬁ)erglw ﬁl%%'? o &atsg]\%ﬁfrgf@igé %pa Pl%?grtlt ﬁr utq,fto about

exa
|se%r\6Nandie1ﬁi2rq@nmbmmol) or methanol. If present i t

|s r ef e the.cr allizatio hi bi [
S o1 eoent SIthreafs i g FuaberEngen ik Bl oinn ghiesdpocthnt ether,
(V\liﬁb'iopyﬂéﬁf eplabdly mdnogfetiyl Bthér) abEElycdibda Td:kecm glycerides or

i nhi_bi tor orres onds .to the test

o, BN ] St It Sieng SR Gy comitagus mofude shor
C OBRavA16bH s, §udh@YIEdBarol dnd gropaiel. | i quid carrier and 10%

of the inhibitor are deposited. on a glass slide at

20C and>ANg 6REROUIES aeafnmesy topthe {hige scompﬂlaenga fligeussed above, ie.,

30t NgqueBiSSHaYE Quitichdht aﬁd']&)sﬁ‘@el@%jt eMBweRE GERNVAN Rithin the skill level of
inhibitors are those whose addition provides for few
or theg@ractitioner 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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10 crystals, and in particular less than 10 crystals,

preferably 0 crystals. Although this is not preferred,
woOheo4fooe4asul at i on can optionally conprise wat er PCTS2003/030500

particular in a proporti on of O to about 30% (vol une

by vol artr cul ar to about. 5% .

For mul doFate e carsohoa alSer et 6 2 PCblF b domulaton

i nireneteflrt® cbrshlvbmtﬁ arel thoX iwdhgthhl BN pfon@tér, oft Blysngd@fiNinclude, for
in a proportion of about

bern trcu resen
ool 5Ralyis iherol ippopsob e oF BEARuL 0 63 1 o

a b out Qs PRe¥ent,GF ¥ prcFértddm: k&rbrﬂ'sml‘lhﬂatl&i)fnﬁlb%f & hr&zan iPSproportion
used in the invention includ

S ol Qhv/leyt Byterabrpiddive, Nﬁw,ympﬁwblyapng $, tochewt J#%r Thefnhibitor
vi ﬁ%fer&’%f}ﬁ&ﬂe@ponm tﬁ’ef teé’r'n‘ﬂ%ﬁ){ 'f)rSCHﬂ di%%luueﬁ l:éﬁﬁﬁ&;‘iﬂgel@% (W/V) of

col s,” benzyl al cohol manni t ol 1ycero

go Bicpmpousd 9b 69%19@61 imythe Haie gareist ands[084 of e bliﬁtﬂa‘ﬁﬁ are deposited

| e&d 3 gllcl.% sHBe ac‘t(&@b Hhd rﬁﬁmg tdr}‘gll ﬁﬁlolulay ?ﬁeﬁshdg s A&l (ytlsé:r‘efed with
derivatives, suc as met hacryl ates and others, -

anthe mrabSdSeref sdcaptblsle ishilitorase dhdsalvhose sdditiomapresides for few or no

| di |
10 0 orkiiineB0 PP yP B b By e e oSt

abi et atlthoaklk fHis ﬁuiopbﬂfeﬁsd the fqmma'ticm tar opgiodallynacnguiy tvater, in

33!&%@@}1&% éﬁ E%ﬁ%@ O[BH)S :Qet y{)%? gb‘%o(ra ?}}Hnal géf?)&grileu{})\f), in particular of 0

sulopbowt$esi nate; or fatty acids, in particular those

derived _fr coconut oil, - cationi¢c surfactants, suc
as. wat P OPTHAG ot B3k &l SPYPEenBh PR ARg 2 lrtercﬁﬁrta inhibit

15N Bﬁﬁﬁon% ‘at¥; this! ApeMUeaty ih Hﬁrtﬁulﬁﬁ leSct $n A pRopbARALIE GBdut 0.005 to
or different optionally Hﬁdrox at ed hydrocar bon

r athostl’s (Wh¥): Yfef"rr%bléﬁf ﬁ]‘ﬂl Oloip 2B 0f05#y aci d, such as
hal i de, crjflamisd ol ainiRRdy Rith RhAak& 1ﬁ'?1'1€9ﬁ§e tion include:
cetyl trimethyl ammoni um brom de is one nhe cationic
sur f act ant s ~whPlynnglanrelislons aglyviyl molzﬂ@zpm@mm OfVlnyl acetate
P U I
S e e R it JRSUEIRE, Hiecl, ST Pl ol eycerol,
20 optorlyivhl | 9 hpdiyoxyethylenatefy destecar bdn  scabitanal slemthln or sodium
' d O] . 1.8 i onj C
Sura?lgo?% gi gﬁ.}l{);% %rga%wgg dérgx%tdvés, su%ﬂ gs &Ethag}ﬁaféggncp&hers
surfactants, aumhlcaslrfaptamts; naich yas pﬁiayw y‘eaﬂageb emapaeﬁbular sodium,
esters. of 5 sor.b r
or PSR reng PR R Ee® e o RIAERE seattes sodium
gI tdathte;sdlled rsalpRgted) i yaaigudir Bydiemaiedl Siiﬁjhhtéaahd ¥edufcetyl sulphate;

cast.or , polyglycero] esters, .. yet h; Ienat ed
25 ¢ SR fedshuPet st ey Shi Ge LRy aer iR oty acids, i
C optiguileR filsose Herivell iypheddeorx bile and of propyl ene oxi de,

- anphoteric surfactants, such as substituted | auryl
conpounds of PRHORICHuriactands, suchrasyaterasolible quptesiary Er’in@OB‘Pm salts

at oft foasdla NVVR ROR" RNy CONPRLNES R 1a81c8 aRi@MRicall & dferent optionally
payticul ar| preferred enbodi nent, a crystallization
i nB9sexvited ydrocgrbon raglicals and Y™ is an anion of a strong acid, such as halide,

0o —<

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

surfactants which can be used,
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used. Such pairs include, for exanple, the conbination

of a filmformng agent of polyneric type and of a
weundsasersact i ve agent. These agents will be sePettsenosmn30500

particular fromthe conpounds nentioned above as

crystallization inhibitor. 15 Particul eferred . .
filmforn ng Byeneasof f‘}%‘l“? e Rt yﬂbwﬁﬁ&?(q?gé :‘[‘adsc_alistaﬁ%ldentlcal
V adrl S 'oBEERIP hy BBk YME D HY RYTaFidhirstBEs; octafédlMitityydrochloride
al cohol's, and -"copolyners of vinyl acetate and of

vi inpnefrthetatignia surt: hieh spnbe 868y r ed sur f ace- acti ve

agents, inclugg, {HRSG MRS, RhcANoptdBallyPPdlFoxyethylenated esters of
surfactants, preferably pol'yoxyethyl enated esters of

5 sowobiiteaninamdidulr Palyserbate 8P, eteolyaxapthyierates dkdsethsrs; polyethylene
0] r o) t T
fpi %1%%56? Q@Jrﬁe %gfé/g%%g%nﬁgg AR RERET 6 %_Qstor t&ﬁ, polyglycerol esters,

orm ng e surface-active agent can in

papdlyaxyéthylednted fatyorlpdiols alyoryesifsnated ity i agidst ¢rc ggpolymers of
a S W thi l,. i t:0f the total anmounts of
c?éﬁﬁé equiéaegpgﬁ%{’}gm%ﬁ%}d%henti oned el sewhere. 25 The
pai r thus coensighbtetiesurfetutsemich assubstitgedlaoryl bgmpeampds of betaine,
t he objectives of sence, of al |4 '

10 coat and of nEPRYEAARESTEFS é‘g%%sgﬁwe‘% %’fctﬁgédﬁg ar a%sc%@?fa bove.
the furln a phdtulady pefamd emboliment, & tgstaidinaiont iokhitotspair will be

stickin r toward stick ear.ance SRt t.he
T o
pr ﬁélﬁhérﬁﬁty?@ﬁ%@@fﬂ'sagéu_ifé&?aoggeﬁl%eﬁt. arleesé hnga v@iﬂrbéleekétgchﬁi particular
in the art an inc e, for exanple,. butyl ate
L B e A Y S A

15aci d,  meciumy Rk sfiPihRe agindffpogaletia e isdeieum

t hi osul phate or a_m xture of not nore than two of
them The forthgVaiquegrades Afwealvaypyaelidoted above are

vel I known to,diignhRehdl,apper in this art and may be
obt ai ned commerci ally or 't hrough known techni ques.

These 45 WO qpolres0fymyberlaspdosriogpsaetidone.
concentrate | L ] ARR 8 6kePMade of non-
sinple m xi %’Bg@%g%%gﬁétsﬁ{fﬁcgﬁt% {s?‘ee;géemé’e?i{cn_ed abg'vez;11 Ef o nom
20 ad it uglcasts,yprefetablyspayaxiyethylpastast estess pbsabifentdnd in particular the
active material.j h j d then the
ot h&r°Y rgafi edi @8%&8?6’38][1%@‘3%% i?)ré gﬁ%tg gg’d. The vol une
appl i edTiafilingfonfing hepentr ded tof satfonetactve3 agentadpouin particular be
m r ef erabl f 5.1he order of .abo .
c e BRErT ™, Hey arcidefifool s ined W AROHk P of g Il amounts of
dogsstalldejrarinhibigoramentibedwiseghdre.of t he ani mal . The
formul atj ons according.to the. invention are_.extrenel
f T act | 88 PO BGHyoH I SEIUBHe gt SRS vh e PIRR TRRE 2bsence
of opayasilizafonsinChie 3Sat fah® 886 mafntcimItERIl $headt@metidappearance of the fur,
particular, of small mammals such as dogdg anglgcat S. . despi
Théhat e sy Wihqupp fridency dveardsdiicking ontoygid @ghgy gppoarance, despite
ef ipotisvanestrafdRbMetivahekapar asitic insects and in

particul ar fleas and ticks.. . ) .
Particularly preferred antioxidizing agents are those conventional in the art and

25

30 include, for example, butylated hydroxyanisole, butylated hydroxytoluene, ascorbic acid,
sodium metabisulphite, propy! 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 techniques. These

45



The inventive fornulations further exhibit synergy
when treating infestati ons cause by ectoparasites and

wendapassasi t es. Ot her advant ages and char act er PeT/iUS2006/030500

5

10

15

20

the invention w | I becoms appar ent on readi ng the
foIIovvln escrl iven b on: Lim
o R TRt sdbalibpRb Ty Sinpli Mgt ghe Snstituents o

Fodeidedtabow; écﬁ@ﬁfagdowsly -theltyiting peltt is seo@isathie detjve Anaterial in the main
spot-on f rmul ation, conprisi ng the fo aé{o(ging

i n@?lgﬁﬂté they the offieringtedienisyer ATYYARE 4424950 ol | owi ng

i ngredi g SoltRERHIIRA learBObMNhe bfdev\bfVdbout 0.Bts Mout 1 ml, preferably of

T s D3 Bh)OnERS G4 BURPLE O ebel - ] mhor dogs

FOdewnaﬁl?‘aﬁ t}(e]\%%/gM’/oYth'é'aQM{aw nodul i spor am de) A

spot-on fornul ation coraprl sing t-butyl nodulisporam de
was prephy dermmatinny pergrdingeto ths) NBANAE A9 GrEdmedy weéfective “or Long

| ngtedb&Nbs AFRUM l{eo/&é’é(/tlﬁént &t LsYtEs @chlu hd $R&Y @mnga@nnjrﬁs and, in
Tenox 2 (anti oxi dant 02 gl yol 840 (additive

46 pmcrzlamf ek /su@zv@(dggm,@s@@ Theigvedive ewtexhlblta
% t
( od@ér\égo oL %c‘#i.g%ss( %a)frﬁs{ ﬂhké 5%%%&21;1‘5&%‘)(%&:}% ag:ﬁ:ulLag rf}leas and ticks.

urd Tarrier
Te rTilme Bfivient ec formbletiens diurtioar eikbibitislyeeriso where treatidigrigfestations cause by

to four dogs infested with
fl easpafrasjﬁey\%}%h ‘?}laraf%l Ve day period. The results are
sunmar i Dér laéifang%yndlclﬁrabénﬁﬂcsZﬂ” {BS invéatafnf will BEOmS AppFarent on

100 hat
& patatae S P reriPig Eive b7 Y BRRRC Rt T e

thirty-five day period. EXAVMPLE 4: Long Term Effi cacy
The spot-on fornul ati on accQrdin o the first Exanple
1 (40 ng/ kg) was applied tgl‘éi@f‘—l‘lé

EXAMPLE 1: Topical Spot-on Formulation (20% w/v t-butyl nodulisporamide)

A spot-on formulation comprising the following ingredients was prepared by mixing the

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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weoeunrsised bel ow Day 1 7 14 21 28 35

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

% ef f i c PCDWS1DBE/030500
100 100 100 99.2 The data denonstrate that the

- tion retainedit+s
AL A ] T VO AT IrToeuga T C

pot-on formila
Hingredient o

15 day period. EXAMP
“PHidbhe (b@ﬁbeuuhz%ﬁeﬁ MHiBi_A I eact ol

tirrer was charged with 4 8 | of
Hiranscgio] digpidgawigd started and af 1@ dri xi ng, 1.11 kg
15 ot j—of nodutisporic acid A USed as a solvate
prepared by crystallizing nodulisporic acid A from
e d. acetoni te in a 20 nolar ratio of

1: éggﬂﬁhégg &488 TEE #ARCACY (he reactor and allowed to

di Big0dpseon Nemblatibh 2@ ordig tblGBImbE(l s, appliebto) fowadogs infested with

i falaV¥Wal
e

Eéﬁéi—§§HVﬁbsus of

sfitted wth a
MIBE and 1.2 | of

~ 4w l-"f-"m

ch dt react or the i.tion of

@@95@ il SB0R 590 409 ROt o *a

LyOf DA (1,70 npy) over apperlod cd11.5 h, | ¥&eping |35

the yenperature of the reaction between 20-30C. The
mxture was then stirred forl4 h at 20-30C Foll ow ng
t ht/s effic 27| k@0 of TBR99.73. 69 H0) was| Mided ovE89.3 71.8
period of { h, agaip keeping|lthe tenperature of the
r eact-i-en between 20—30C—Fhemxture—was—then

stirred for 1 h at 20-30C. Followi ng stirring,
reaction mxture was filtered over filter cloth
( Drrd dund deanchstrith ¢ha ticapoias foastiatbnwethined itd effieday) for the thirty-five

MIBE/ T

cal® R°BeY)

kg dry wei

HF (3 x 1.0 L) by neans of a passive wash.

t he

The

is collected as solid organic wast.e (0.28

ght).

SeBXAMPBE My IwngTebmEfficady 0.5 N aqueous

ochl or

S traasY

I.C

B

Bt X Gietn et

AP, L

The filtrates were conbined and washed

ur t.ed

“ﬁﬁrﬁ‘f’phed to four

10 WaBat€ e twitht fRds hridl ivsathicacy B0 Ghirty-Hife 466 WﬁBa{e)lsdrcEd Ckhe results are

20

0O L. 6.

soF%?W@ﬁwa&é

of acetonitrile was added and the
O%oncentrated in vacuo to 3.6 L. Water

(2.4 L) was then added with stirring to the

acetonitrile solution over a period-o 2 h at 20-25C.

Al Pyt ow pfdcipitate7formed ahdl this W& filtef over |35
fiitl ter cloth 15 (Dralon) and|{then washed wth

ace trefwater— (38 VIV T(RaXx 1 51) o TTEe SULRR Was

th ﬁefg iﬁpgg for gﬂﬁ at awgpgnt tenﬂgpature ZP@ 99.2
then in vaguo at 40445 C to constant weight. The

crude t-bu

Tyl

recrystallized fron1acetone/heptane
dIS ol ving the cr

The dite dEmapiraeribal
15h ReY p&baof time with nmechanical stirring at a
tenperature 20- 20 25 C. The mixture was then aged for

an&gaﬂg%ggﬁi Q@U%JUFS¥F€?R&

A reactor fitted with a stirrer was charged with 4.8 L of MTBE and 1.2 L of THF.

de t - but

ek

%‘“ElaLO‘b‘fe

nodul i s

nodul i spor am de was subsequently

by first

ilJ]tered.over filter cloth

EROTRINE

1: 4

Paﬁ{?a?t‘i% 1ci8€§é$o'r gwéhirty-ﬁve

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

molar ratio of 1:1:1, was added to the to the reactor and allowed to dissolve. Next, 0.26

kg HOBT.H,O (1,70 mol) was charged to the reactor followed by the addition of 0.35 kg
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(v/v) acetone/heptane (2 x 1.5L) and heptane (3.0L).

The cake was air-dried for 3 h at anbient tenperature
wan4ioes7 under vacuum at 4 0-45 C to const ant PGEiU§H03/030500

to give a nolar yield of 75@6of t- butyl

Bl Rt DUC G0 hoh RESH HOUHHA B o FRCEIRILE PRPgRUe of te

ilkﬂakhqkwﬂﬁna@QOWDt limting. V arious changes or

nodi fications in the enbaodi ts_d crlb d herein

oocur tEheRisEEe Wt fhematired fohs hat 20-50 o Pl peshis, ke of TBA
W 3089l nofleRariddihver HRRriddef$ GO RRIFIpin lﬂhef tefap&@htutfe ¥ the reaction
i nvention. 48 WO 2004/ 030457 PCT/ US2003/ 030500 WHAT

5 | shetwamdOr30°¢. The myrevre stes thon stired o h b pb#0-3HE- t r eat nent

or pro Wﬂo@ﬁg%u?xfmgo ﬁ{eq@dcﬁ@n mhﬁfn‘é‘ a8 lterdd lofer TR Blofh Dralon) and
bi rds which qfrlses & an effective anmount of at
¢

| eﬁ@tcakm@asﬁwb Wit Aild vy MIBIETHE 43 k& 1o fyapeags of a passive wash.
PhLIB&E kabg 1 chll&:'ﬁeél a@%ﬁ{d Sedn¥e Vags@ee(@tz% tklg%nl Feights!

carrier ptl onal
crystal TheAsitratonwit Npmblneti an@washied S@lpmtlaﬂﬁ with Sl af 0.9 I aqueous
10 acﬁ}od’rgdhﬁl&lc agldceln |5r6 {e}%ﬁb&ﬂ s&gﬁ&ﬁls&gﬁ bléa;’gongtg The washed filtrate
I ve anoun f a east one ulrsporic ac C}V
de (MVBEITHY) ofas bbmentfmdw Ivacuo.’(g)@ﬁ 50300 inBBr)ZQ 0245 Q L26

27 1 3
4 V\(f]‘ié },eql?r?cé}lﬁltql% Wﬁjddﬁ% arrldo’ég E\)Sluta% Was centrla ed 5\;15116101/{0 10 3.6

S u DSWhtetl {224 plvkiythen add3)l wotstiaring|tb yhe&wéxsﬁutﬁlel ‘S(ﬂdtlon over a period of

elgﬁg[ZP-}% T ) Cﬁgt elggc‘géll@%{einbS% hd ¢ g% \g%i( %{E%leﬂ |o(1e5r) filter cloth

15 s u tzsﬂalohy&rmh@wmadl %an y&atoxmgv\eatéﬁ(s 2sw;sm ikt1LBENL ThOIid was then

t he al k al ken al ky
alr-dnec}/ for 3 h at am 1ent tempera%/lre and then in vacuo at 40-45° C to constant weight.

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 h at 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 at40-45° C to constant weight to give a
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 c 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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cycl oal kyl and cycl oal kenyl are 1 to 3 groups
i ndependently selected from 20 (i) alkyl, (ii)

wo2ed4op0457where X is 0 or S(Om (iii) cycl oaP&yius2003/030500

5

10

15

20

25

(iv) hydroxy, (v) halogen, 25 (vi) cyano, (vii)

carhb i lYlY2, where Yl and Y2 are

in r al kyl, 49 WD 2004/ 030457

PCT/ US2003/ Q3050Q, spot-¥1 forimkRH6y for Mhiet@satrsi of ¥jophylaxis of parasite
ar%fltsam' no wherein said ar o%l IS optionally

suPEsiaion wgnamgnply on bifds whigh GUWESShdependent | y sel ect ed
from Rf(ﬂf 7) adleftbctie amlohidl kdbash BRI RUMispati¢lacid Ydrivhtive
optionally substituted with 1 5 to 3 groups . )

i ndeperi@®nt 1aphanaseyticglly eraigiepnary 85069@Plrg5|ha&d&am?§/¥ehe°é‘33 and

a S5- 0re3p- ”%B@ﬁall@%&&&ﬁﬁ%ﬁ@nﬁﬂmﬁ@tm ng from1l to 4

het eroatons "1 ndependently sel ected from oxy%en . .
sul fur and Ritr oégﬁ spatwREormylatipe pesPTdneda sleith iy igh pymprises:
to 3 grQups f idforib Y- ivative of the
oo ol A R A e SRl e eleh vt o
pafarinylaunsat urat ed, R2, R3, and R4 are independently

ORa, 0002Rb, ONRRd; or, R and,R2 {ogether
represent =0, _= or = Rd; R5™s R6 are H, or 15
R5 and R6 together repr _ ; : (1) .CHO,_ or

R8 (2)the frag
or 20 (3) NRRd

wherein
R is (1) hydrogen,
2) optionally substituted alkyl,
3) optionally substituted alkenyl,
C)) optionally substituted alkynyl,
6) optionally substituted cycloalkyl,
(6) optionally substituted cycloalkenyl,
where the substituents on the alkyl, alkenyl, alkynyl,
cycloalkyl and cycloalkenyl are 1 to 3 groups independently selected from
(1) alkyl,
(i)  X-alkyl, where X is O or S(O)m,
(iii)  cycloalkyl,
(iv)  hydroxy,
(v)  halogen,
(vi)  cyano,
(vil)  carboxy,
(vili) NY'Y? where Y! and Y? are
independently H or alkyl,
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ROis (1) H or (2) ORa; Rois (1) CN, (2) C(O ORb,
25 (3) C(ONORR (4) C(ONRRd, (5) NHC(OORb, (6)
WOIRGUOBNRRD, (7) CH2ORa, 30 (8) CH20002Rb, 50P@DUS2003/030500
2004/ 030457 PCT/ USZOOB/ 030500 (9) CH20C( O NRRd, (10)
C( O NRCNRRd, or é‘(} @SQ} RSOZRbd "' -- represents a
single or a doubl® poAlfanoyEmE0. 20d (1) hydrogen, (2)
optional |y substigut edrogiahmho whédjn @eﬁ&ie@d&;&l isyoptionally substituted
substituted al kenyl, Etl onal | bstitute (g
al kynyl, (5) opti onaiwlﬂg) 140 B SFqups g 63 el ssipete %OIP@)
opt | Ona| | y 9 FSt |ab|=1t096ryﬁ\iﬂéﬁ Retein sald irypﬁtdpﬁﬂladlllyysubstltuted with 1
substituted alk nog optional |y substktuted
Saroyl, (9) option@ |ggpu§a@§?nepéqnéusﬂ?m from &)

opt i onal | y S@ESU dettiRebafiye! oal kanoyl, 15 (11)
optional ly substituted cycl oal kenoyl , opti onall

subst it ut ed @ kylastrar Srigppmbar hteragysile swﬁqﬂmygmtl itq fihgigroatoms

cycloal kyl  (14) ;pRbLORA ééle%{éﬁ%h{&&g& QMﬁJroﬁldkerﬁﬁfJ)%en atoms
where the substituents on the alkyl, “al kenyl Y
al kanoyl , al kenoydptionadly swsnyxmﬂ)hy 1 tgﬁ@ytpupS gnd?pendentyselected from
cycl oal kanoyl , keno f 0%

lOcycl oal kyl and c%@f%%k(g%y?{h%r@dwah%ﬁ ‘li C%an 3¢ safuzated or
i ndependent|ly seqlagbtwdatimatedy t he group consi sting of

S y%&ﬂ%&;&%xﬁﬂap%é?@fi ' ocBi ocROBEK; SRR

R, and R, together represent =0, =NOR® or =N- NR°RY,

Rs and Rg are H; or
15 Rsand R together represent -O-;
. Ryis (1) CHO,or
(2)the fragment
Rgis 1 H
(2) OR%or
20 (3) NRR!
Ro is ) H, or
(2) ORj%
Rjo is (D CN,
(2) C(O)OR®,
25 (3)  C(O)N(ORPR,

(4) C(O)NR°RY,
(5) NHC(O)OR®,
(6) NHC(O)NRRY,
(7)  CH,OR%

30 (8)  CH,0CO.R®,
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(15) perfluoroal kyl, 25 (16) arylsulfonyl optionally
substituted with 1 to 3 groups independently selected

wobnrawad4syl , perfluoroal kyl, nitro, hal ogen an#CTag206/030500
(17) a 5- or 6-nmenber heterocycle containing 1 to 4

het er oat ons __sel ect f oxygen, sul fur and nitrogen
optional l'y @bstéﬁ%ﬁg@)@ ’to 4 30 groups )
i ndependent kaset@m@Nwm’poal kyl, al kenyl,

per fl uoroal kyl, "am no @) NRRc, cyano, CO2Rb and
hal ogen, anélWhi SRRSO R saturated or  partly

unsatur at ed e fRehi$a bihgle bl a ddudle WWRE] onal |y substituted
aryl, 51 WO 2004/ 030457 PCT/ US2003/ 030500 (3)
5 opRiisnal |y §Ubst hydiesss: al kyl, (4) optionally

substi t ut ed Al Kegydonallf Ribsttied @Al | y substi tut ed

al kynyl, (é? op?lfytpnalsl(y subst i ?ﬁf ed cycloal kyl, 5 (7)
optl onal | ydé@)bst pptismally sapetitetad kel or (8) optionally
substituted jpetepracyct l{g%@&g{qcﬁgdfrom l1to 4
heterpatorrs@ndep@%en}ﬁy sel ecte from oxygen, sulfur
and ni trogerfs) whpti@alhabstitbicd plkeyl.s on the aryl,

ol Kyl al kenyl . Gyel ol ke BAGhORHkeny!
ViR f

het erocycl e,” or ark are froml1l°to 10 groups 10
i ndependent I(y) selopiddnetly fubstitnted plkymypdir oxy, (ii) al kyl,

iy ) it 0, (1)
(i x) ami noal(Bpxy optidfally xbstipwderyl,( xi ) mercapto, (xii)
al kyl -S(0 m(10) optionally substituted cycloalkanoyl,

15 (11) optionally substituted cycloalkenoyl,

(12) optionally substituted alkylsulfonyl

(13)  optionally substituted cycloalkyl

(14)  optionally substituted cycloélkenyl

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", COzRs, CONRR! and halogen,

(15)  perfluoroalkyl,

25 (16) arylsulfonyl optionally substituted with 1 to 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)NRcRd, cyano, CO,R® and halogen, and which may be saturated or

partly unsaturated,

R%is

(1)
@)

H,
optionally substituted aryl,

51



(xiii) cycloal kyl optionally substituted with 1 to 4
groups i ndependently selected fromRe, 25 (xiv)
woyel4gaddsenyl , (xv) hal ogen, (xvi) al kanoyl oxpCT/US2003/030500
(xvii) CCONWRh, (xviii) CRR, 30 (xix) fornyl,
(xx) -NWRh, (xxi) 5.to 9-nenber heterocycle, which may
be saturated @ p%PF‘PP%{?YF;l}TE%lﬁg%{H}Mt ed, contai ning
from1l to 4 h(ater gl subd@nandently 52 WO
2004/ 030457 PCTI/ US2003/ 030500 sel ected from oxygen,
sul fur and ni t¥ogetPtionHly syptitwedtalkspybubsti t ut ed wit h
1 to 5 groups(g)ndegmeRanRisiystidriE@SERKfL om Re, (xxii)
3pt| onal ly substituted aryl, wherein the aryl
ubstituents &le oPlovaliyshbatigtetsiveleglkenyllort o 5 groups
I ndependent | y(ssel i r (P d J ) ORL | I
substi tut ed a(rS?/I a%ﬁ%ﬁy\/\ﬁgﬁgsﬁu rﬁéﬁt h%%é?%lesgélggﬁﬁéen ¢ I to 4
are 1, 2- met hyh<deredipox indspertlently Selepteslifom pxyepesidantang nitrogen;
selected fro X X1 \) u al.kyl ; R.a Rd
are i ndependgﬁ?iﬁgl ﬂggﬁ%ﬁ%ﬁ% Pg%r JI-IQJE)I,’ 8%@’ ?ngyr%’ °¥ﬂa‘ﬂ%@ cycloalkenyl,
t oget her wi t hhaté¢recyidle; or alkginghare frem lapdOatdupshed form a
- to 10-nenb [ ining 0 to 2 additional
1ﬁeter oat ons S@P%ngg%ﬂ?'?%%&%%ﬁ@@m and N, optionally
substituted with Idto Bydoeyps i ndependently sel ect ed
from R9, hydroxy,(.. hi o o}’and oxo; Re is (1) hal ogen,

15 (2) alkyl, (3) |lo1 rf fUBroal kyl, (4) -S(OnR, (5)
cyano, (6) nitro, (ii30 ¥, R Q(CH2), , (8)

R CO2(CH2)v- (9) ngglcogglj%}{th;

15 (v)  arylalkoxy,

(vi)  hydroxyalkyl,

(vii)  alkoxy,

(viii) hydroxyalkoxy,

(ix)  aminoalkoxy,
20 x) cyano,

(xi)  mercapto,

(xi1)  alkyl-S(O)y,

(xiii) cycloalkyl optionally substituted

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

(xv)  halogen,

(xvi) alkanoyloxy,

(xvii) C(O)NRER,

(xviii) CO.R},
30 (xix) formyl,

(xx) -NR°R",

(xxi) 5 to 9-member heterocycle, which may be saturated or

partially unsaturated, ¢ ontaining from 1 to 4 heteroatoms independently
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(10) optionally substituted aryl where the

substituents are from1l to 3 of hal ogen, alkyl,
wabkbawpo4sor hydroxy, 25 (11) SO2NRI Rb, or (12pCcamiSzm3/030500

Rf is (1) alkyl, (2) X-alkyl, where Xis O or S(O),,,,

EICLCVIR NEDE LT NS -

(7) hydroxy, (#)s5fe h@gﬁ{éper&’léﬁﬂﬁs'éle\i@d%ﬁﬁk"()30457

PCT/ US2003/ 030500 al.k
i ndependently (1) Fﬁ’é}‘gr 85%‘?11%{]3( éjbs ?3|3W&»p‘¥1?65ﬂg|ﬂfe¢rﬁ 'sibstituents are

substituted w binmdmsasnedivxy éinl‘ 1’6(5 grélfps HdFEndbntl(yHeleated krom R°,
optionally substituted with
%, 2- met hyl enedi oxy(xiiiy oRtgaplly Q}hig‘iuteélaryﬁ%]r‘?’ﬁyuor oal kyl ,
(4) aryl al kyl yh @l @b Rt N8bsdiehts dte qg—in@il’@iehéﬁloxy or 1 to 5 groups
substituted with perfluorol kyl or 1,2-methylenedi oxy;
(5) al koxycarwémﬁmdenﬂ:x@ele%fjd%crnkgn@yﬁ (7)
al kanoyl al kyl',  (9x®&% Yealubrsigar bonyl,  (10)
am nocar bgmyl (11) nbnoal kyl am nocar bonyl 15 (12)
di alByphdRi me@@b ntly sglectyl frgmdR RPr t oget her with the N

0 [ r
oy L R GRenl Fi hE KOG, BT o atsthcl SRR oF §ember ing
0, S(O m andonainingdt joohafdiforslibgitiontame gelapted from @, §(O)m, and N,

g(g 2- ;) u E )S/ ] Ir gg 2 ﬁe Bg ai%) u%ﬂu%%t \S(gh h tﬁ ¢} é?gup?s g?degﬁrgdeflﬂﬁseléc%ed from R,

uor oal
hydroxy, thloxo and 0xo0;
R°is (1)  halogen,
15 )  alkyl,
3) petfluoroalkyl,
4  -S(O)R,
®) cyano,
| (6)  nitro,
20 | (7 ROCH),

8)  R'COACH),
(9  ROCO(CHy).-
(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)m,
3 alkenyl,

30 4 alkynyl,
%) perfluoroalkyl,
(6) NY'Y?, where Y! and Y? are independently H or alkyl,
N hydroxy,
(8)  halogen, and
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(4) optionally substituted aryl, or arylal kyl, where
the aryl substituents are from1l to 3 groups
wondepmangdent |y sel ected from hal ogen, al kyl, atkas003/030500
and hydroxy; 25 mis Oto 2; and v is Oto 3; or a
phar maceut i calﬁ{)y ac}c(ept able salt thereof; (2) a1l
iquid carri er Qehi & Bo¥LHHRPsi ng a sol vent and
opt imhlm?a@iﬁ@@@hdégm 30 wherein the solvent is
sel ected fromthe group consisting of acetone,
acetonitril e, (Benziydregeaonol | butyl diglycol,
di met hyl acet apgyde, @i ] ' Py - i
| ycol ~n- but ylm)et helrdfl ogtﬁi%}lgﬁg%@ﬁ?s@ggﬁglp}gﬁ%?’ Mrrllllel?ﬂg)ﬁglqzl{
%i et hyl ene gl {Rol #phoetienaly esubetituteét With elrdogyhy deil-methylenedioxy,

mononet hyl et gk, oI5k i de, di propyl ene

gl ycol nononet hy}l(y’g%g % %B%%%ggl%? PCT/ US2003/ 030500

elt herl, I izqui d(‘b;! y@xlfﬂﬁwhy!v&éln@lrgltiz@oh?l is:r @pﬁbmﬂsh slestituted with
glycol, Z-pyrpgsl, . > gl ycol nonoet hy

et her, ethyl eRe g%gﬂ (,)r % @%ﬁ%eﬁ%ﬁ?%al ate, and a

m xture of at(3)easdlkenyoarbdnyt,hnese sol vents and the

gosol vent is I ec&lﬁglo 1f romthe group consisting of

absol ut e et hanol , |sop¥0panol or methanol; 5 (3)
optionally, a(®rysdlkdnoyiakkyl, on i nhi bitor selected from

the group congjstin f an anionic surfactant, a
cationic surf@t anflr,%a%oﬁyc?ﬁr-bf’ ic surfactant, an amine

sal t, an anph@ogri@eniacvat@ayiant, pol yvi nyl pyrrol i done,
pol yvi nyl  al ols, c | ymers of vinyl acetate and
vi nyl pyrrol i d@ﬁg rﬁ%‘f%ﬁ&ﬁ?ﬁ@ﬁﬁ’o@ﬂycol s, benzyl

18l cohol , mann{itpl ,digkyleaietab&OLBEt Ol , P

oly l ecithin, sodium

E%yehg%gl enated .10 sorbitan esters;

car Boxhet HOsRar "itholbe N tonwhigk ey iage atipshed, forinveed, togk-mamber ring
m xture eéntdifigeo abYStAlkibaAL h&é}odtf}m Qlal‘e&\(?ﬁ-frcﬁn gh H(O), and N
spot-on formnul ation according to claim2 wherein”’ w ’
is (1) hyefiglnsubstitpted mlﬁhdﬁaglggpuﬁmb@cpend@r@d seledtyd from RS and oxo;
(3) popti onal I?q sut;g,ﬁ{gggﬁ ed al kenyl, (4) optionally
substituted a &ynyl , (5) optionally substituted

28ycl oal kyl , (@) opettivadallyl,substituted cycl oal kenyl

where the subgl}it @S on the al kyl, al kenyl,

al kynyl, cycloal kyl "and cycl oal kenyl are 1 to 3 groups

20 i ndependen#)y gswtiemallydsubstituted aryl, air kiyylalkyl, where the

aryl substituents are from 1 to 3 groups independently
selected from halogen, alkyl, alkoxy, and hydroxy;
25 mis 0 to 2; and

vis 0to3;or

a pharmaceutically acceptable salt thereof:

2 a liquid carrier vehicle comprising a solvent and optionally a cosolvent

30 wherein the solvent is selected from the group consisting of acetone,
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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(ii) X-alkyl, where Xis 0 or S(Om (iii) _
cycl oal kyl, (iv) hydroxy, 25 (v) hal ogen, (vi)

woyen®3o4sfvi i) carboxy, and (viii) NY' Y2, wher eCYUS203d/030500
Y2 are independently H or al kyl, (7) aryl al kyl w

herein said ar onal,| tuted with 1 t

3 30 groups |ﬁ18]é é%&lgﬁ?l:yg}xyggy B‘? *ﬁomqavlen% yeol, 2’PY“°11d°ne
per f | uor oal kyldwtl(ﬁe)ne glykol ﬁibn&ﬂﬁﬁ&h&f etiglefd g’l‘]h’&l' &ethyl phthalate, and
containing froml tooé het ero i ndependent |y

sel ected from?dRyrgeEn ot & et rtw%lﬁ ﬂ’ﬁﬁft fAGEH anddhe cdsolvent is selected
optionally 55romh2§ﬁﬁf) @&kaﬁﬂg Médl@ggﬁﬁﬂcﬁagég@panol o methanol;

$bst i tut groups i ndependently selecte

om h yé?)oxy Pg‘&o’%@ﬁy’ a %Y%@llza&%lqhﬁ’lﬂ@@@ﬂ?méﬁ@%ﬂﬁ @rougrggnsisting of
be sat ur Fé\t eg @il'{l Falgﬁ)‘htc' erféeﬁ(ﬁtti;ér et ﬁ?faéﬁnt( %)n 1-10&1% 3urfactant an
8(_IO) &' ( (2) ) GX"WNE*@‘R)%’% amn}qptqrg) S a@ammlyvn(ﬂpyrrohdone polyvinyl

O ORb, :
LS (MR e 5 Tl ot
(10) C( O NRSOgksels.Reenrd a(@ﬁohy@mmgéngly@ql spbitadnablyyxyethylenated

gl kyl, 20 (3) ;Qpkin dxlsy lic%lﬁx? | bigd c@b&%@ethylceﬁlu?ose, and acrylic

opti onal ly substitute
derivatives, or a mlxture of these crystallization inhibitors.

3. The spot-on formulation according to claim 2 wherein
Rjis (1)  hydrogen,
(2)  optionally substituted alkyl,
15 (3)  optionally substituted alkenyl,

G} 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
@ alkyl,
(i)  X-alkyl, where X is O or S(O)m,
@iii)  cycloalkyl,
(iv)  hydroxy,
25 (v)  halogen,
(vi)  cyano,
(vil)  carboxy, and
(vii) NY'Y?, where Y' and Y? are independently H or alkyl,
@) aryl alkyl wherein said aryl is optionally substituted with 1to 3
30 groups independently selected from R,
(8)  perfluoroalkyl,
€)) 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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(5) optionally substituted al kanoyl, (6) optionally
substituted al kenoyl, (7) optionally substituted
wabbosrvogds; 25 (8) optionally substituted aroyl PCT(U82003/030500
optional Iy substituted aryl, (10) optionally
bt ot o SUSHSRUENON » s} EBABRR pesed rom hydrom, o,
subst | tuted alydsitafogey lan@@nich day BPbit@aRt loy partly unsaturated,
substituted cycl oal kyl (14) optionally substituted
cydeﬁlkenyl( erf:the substituents on the al kyl ,
al kenyl , alkxﬂyl,ogtgﬁnoyl, al kenoyl, , al kynoyl,
aroyl, aryl, ‘cycloal kanoyl, cycl oal kenoyl, a
¥ kyl sul fonyl (3)cycNsai kyl and c ycl oal kenyl 56 WO
2004/ Q30457 5QT/U§§QOS/030500 are from1l to 10 groups
independentlézielg&ied from hydr oxy, al koxy,
cycl oal kyl , I {oxy, NRRb, CO2Rb, CONRCRd and
opt KT 1y SYDETT PRI (Y 1 o 3 aroups 5
i ndependent | {2)sel ECORUOR )RR al kyl , perfl uoroal kyl ,
al ogen and ano cp@ D5- or 6-nenber heterocycle
1(gontaining 1?15 4(:é#§%§dtons sel ected from oxygen,
sul fur and ni(#y ogdMGPIORKal | y substituted by 1 to 4
groups i ndep Eﬁeng&y @ ed from al kyl, al kenyl,
perfluoroalkg ) (K ; NRCRd, cyano, CO2Rb and
hal ogen, and (&hi clkHy@R*,be 10 saturated or partly
unsat ur at ed; [ » (2) optionally substituted
aryl, (3) oﬁﬁ?ongFéébg stituted al kyl, (4)
1optional ly syBpti Cr,od(@N&ERY!, 15 (5) optionally
substituted al kyny| B) .optionally substituted
cycl oal kyl , ?9) o%%@gﬂ% Rs@bstituted cycl oal kenyl ,
or (8) optiqn@l | y@ewaesoirited 5- to 10- nenber
het erocycl e containing from1l to 4 heteroatons
i ndBp#ndent | 1ksel &¢dregen 20 from oxygen, sul fur and
nitrogen; whespe t%?&éﬂﬁ?&ﬂ&HGHtS on the aryl, alkyl,
al kenyl, cycl oal kyl, cycloal kenyl, heterocycle, or
281 kynyl are f(Bbm Pptignallpsubstituted alkenyl,

(4)  optionally substituted alkynyl,

5) optionally substituted alkanoyl,
(6)  optionally substituted alkenoyl,
@) optionally substituted alkynoyl,
25 ®) optionally substituted aroyl,
® optionally substituted aryl,
(10)  optionally substituted cycloalkanoyl,
(11)  optionally substituted cycloalkenoyl,
(12)  optionally substituted alkylsulfonyl
30 (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
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groups independently selected from (i) hydroxy, 25
(ii) alkyl, (iii) oxo, (iv) SO02NRgRh, (V)
wanylaBesxy, (vi) hydroxyal kyl, 30 (vii) al korgT/US2003/030500
gw |) i) hydroxyal koxy, (ix) am noal koxy, (x) cyano,
xi) perfluoroal kyl, 57 WD 2004/ 030457
PCT/ US2003/ 081§58% ¥ 10 19 SE0uRy, Fndé?eéﬁ?ﬁtg(%? fpfeql from hydroxy, alkoxy,

cycl oal kyl opydicunah,layy1 aikes), NRFRECOURE fCANRR *“4n@ halogs,
i ndependent | ¥ selected fromRe, (xiv) cycloal kenyl, 5
(xv) hal ogen{13) ( xearluggpalloy| oxy, (xvii) C(O) NRgRI,

(xviii) COZR'(l'é)(Xil&])sul@&Iyl Oﬂﬁﬂldnﬁllﬁuhﬁshiuwdedwﬁ]iyh to 3 groups
al koxy, 10 wherein"the aryl substituents are

51, 2- met hy| enéuiepsogensly selegted Gomgierly periiuqpalieh falaggnyand cyano,
sel ect ed from\/ﬁl C?.](f?(xar 5 MehteX Heterozydl®0 SnABIREN to 4 heteroatoms

het erocycl e may be saturated or partially
unsat ur at ed, Sd@m(hﬁrm ayygep.orAiur and nifragen e rapAeRAlY S“h%lt“ted by 1 to

i ndepende nt | ? Gla ﬁnﬁélﬁfgﬂ OXY 98&bte éfsﬁl&{q Léﬁki@ rh(ﬁ(enyl perfluoroalkyl,

ni trogen, ¥F ona bstitute
groups i ndepenntmtql(y))ﬁﬁ Ré¢ tegaho, FGQuR’ Rnd hfrlelge@x%hd)Wthh may be

GELnALLY S bt o e
i nd®jendent | yl)sel 8igted from 20 Re;
(2)  optionally substituted aryl,
(3)  optionally substituted alkyl,
@) optionally substituted alkenyl,
15 (5)  optionally substituted alkynyl,
(6) optionally substituted cycloalkyl,
@) 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,
(iiiy  oxo,
(iv) SONR®R",
(v)  arylalkoxy,
(vi)  hydroxyalkyl,
30 (vii) alkoxy,
(viii) hydroxyalkoxy,
(ix) aminoalkoxy,
x) cyano,
(xi) perfluoroalkyl,
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substituents
al koxy,

Re is (1) halogen, (2) alkyl, (3) perfluoroalkyl,

(4) -S(OnR,
W& 20(4@BIS7 - |

25 (5) cyano, (6) amno, (7)

(8) R CO2(CH2),-, (9 R OCQO(CH2PCT/US3®3/030500

(10) optionally substituted aryl where the

net hyl ,

are f 3 of hal ogen, al kyl,
or hydr oxy! “ oﬁ' %3

(2) X-al ki th;?@lbﬂk:?i optior119 rsub‘éﬁ@)dm 58 WO
2004/ 030457 PCT/ U82003

acetyl am no,

ImS02NRgRh: R is (1)
030500 _ ( 3)

I
(5)With i fq ﬁs&owﬁétWFndep%; O?%W*e?fm%eer e Vvl

and Y2 are indepqgﬁgn&bmohk &yl, S nethyl, and (7)

hydr oxy;

RO and

are |ndependently (1) hydr ogen,

%2) alkyl optiona@y duigentuted with hydroxy, am no,

or CO2R
hal ogen,
per fl uoroal kyl ,
optionally
1, 2- net hyl enedi oxy;
(7) aI%@ﬁoymamwﬁwSﬂﬁ@wﬁﬁanﬂwémmmxycarbonyl,

alkanoyl

10 (3) ﬁgl QRhbAeA) |y substituted with
1, 2- et

ylenedlox alkoxy al kyl or

(@yiarGOMRRB | wherein the aryl is

subst{ ngg?@@th perfluorolkyl or

al koxycar bonyl , 15 (6)

10( 10) ami nocar bonylvheréiil]ﬁte W%LMGQ{P 418 cl?f—ﬁt%ﬁ&ienedioxy orlto5

15

20

25

30

R®is

Rfis

groups independently selected from R°,

(xx) -NRER",

(xxi) 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 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
Re;

) halogen,

2)  alkyl,

(3)  perfluoroalkyl,
@  -S(O)R,

%) cyano,

6) amino,

() R'O(CHp)~,

(®)  RCONCH)v,

(9) ROCO(CHy)-,

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

(1) methyl,

(2)  X-alkyl, where X is O or S(O),
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20 (12) dial kyl am nocarbonyl; or R9 and Rh together

wth the Nto which they are attached forma 5- to
wonemmaes4sd ring containing O to 2 additional PCT/US2003/030500

heteroatons selected fromO, S(Om and N, optionally

substituted with 1 to 3. groups independently selected

from Re and oxo; % R’ha}(’%e‘(’l) hydr ogen, (2)

perfluoroal kyl, @$) akéylamido4) optionally substituted
aryl alkyl, where the aryl substituents are from1l to
3 groups i ndependént | yriBaregetBY: f r om hal ogen, al kyl ,

30 al koxy, and hyghoxyy42 Jh&e TPaid Park Qfdeptn@édtRH or
according to claim?2, wherein R is (1) hydrogen, (2)
Soptional 'y substimethedasd kyl ,  (3) optionally
substituted al kenyh, 1330 2004/ 030457

PCT/ U820(133/ 030500 "(4) "optionally substituted al kynyl,
whek'entl e amuibdapendeaily s on the al kyl, al kenyl, and

al kynyl are 1 to S?i) ggg)d oindependently selected from
(i) methyl, 5 (ii) ’X-nethyl,” where X is 0 or S(O,,, i
and (iii) hal oge® (5kdopticualysubgiitiedwithdaigxnraping, gr COR

ti [ bstityted wt 3 .
1@ dependent 1y sel Gt ol otphpratlf ) SRS, gt dplogen, 12
10 R$ is (1) H (Zpth§idnedioxy, {IB)xylNriRyl dReiflsoroalkyli, or
E:(Z)O) ﬁlj;i?d, 15 ( E)r ONIHQ(Q( 1) q(aﬂzy%qiere(inz &egl(y?ls’\cl)(p%l)xaﬁi’y (3)

O OrRD,
substituted with perfluorolkyl or 1,2-methylenedioxy;

%) alkoxycarbonyl,

15 (6) alkanoyl,
(7)  alkanoylalkyl,
)] 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 6membered 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;

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 claim 2, wherein
R'is ¢)) hydrogen,
(2)  optionally substituted alkyl,
(3)  optionally substituted alkenyl,
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(5) NHC(O NRRd, 20 (6) CH20Ra, (7) CH2OCO2Rb, (8)
CH2OC(O) NRcRd, (9) C(O NRCNRCRd, or (10)

WQRAMNBEG2Rb; 25 Ra is (1) hydrogen, (2) opti orairiug2003/030500
substituted alkyl, (3) optionally substituted
al kenyl, (4) optiognally suhstitute | kynyl, (5)
optionally substi t(%)( ed Oéﬁlcl’%’ﬁ YJW’,S“%@gF@‘Y“%’pt ional |y
substituted aroyl ,wHefd theRitisGidhtk ¥n SHebS tallte@dl, and alkynyl are 1 to 3
cycl oal kanoyl, (8) optionally substituted

cycl oal kenoyl ,  ( SFowpsindspadesilyselseted froed

al kyl'sul fonyl 60 WO 2@4/ 0g@d PCT/ US2003/ 030500
where the substituents on the alkyl, al kenyl, alkynyl,
al kanoyl , aroyl, cycl & kafopsthylcyhare Xk OsP(Oneind a
| kyl'sul fonyl, are fromg t OpZogHhOUPS i ndependent |y
sel ected from hydr oxy, a?koxy, aryl al koxy, _NR%R” . '
CO2Rb, CONRRd andShal @géalkylsvhened) sai¢ pv] isorptigeallyydubstituted with 1

(11) aryl sul fonyl ' [ i l1to3

groups i ndependeﬁ??%@gggg%{%egaﬁ%rﬁlynﬁgﬂg%w

trifluoronethyl arff) hatddemomgthtyd) a 5- or 6- menber

I?et ggqscycl e cont ai(@j' ng to 4 heteroatons selected
rom oxygen, sulfur’ and’nitrogen optionally

substituted by 1 t@) 4 OIogroups i ndependently

sel ected from net gi , tNV fluoronethyl, C(O NRRd,

CQ2Rb and hal ogen, “and ich may be saturated or

par Ryys unsaturatedl) RBi,bs (1) H (2) optionally

substituted aryl, %}15 bﬁ] optionally substituted
al kyl, (4) optior{ Iy bstituted al kenyl, (5)

16pt iRpial |y substi tuy ed cabyyrtyl , (6) optionally
substituted cycl oa(!z)kyl C(O)N(ORMR’,
(3) C(ONRRY,
(4) NHC(O)ORY,
(5) NHC(O)NRRY,
20 (6) CHOR}
(7) CH,0CO;R®,
(8)  CH,OC(O)NRR,
(9)  C(O)NRNRRY, or
(10)  C(O)NRSO,R;
25 R%is (1)  hydrogen,
@) optionally substituted alkyl,
3) optionally substituted alkenyl,
4 optionally substituted alkynyl,
&) optionally substituted alkanoyl,
30 ©6) optionally substituted aroyl,
(7)  optionally substituted cycloalkanoyl,
(8)  optionally substituted cycloalkenoyl,
) optionally substituted alkylsulfonyl
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(7) optionally substituted cycl oal kenyl, or 20 (8)

optionally substituted 5- to 6-nenber heterocycle
woanmiasmsng from 1 to 4 heteroatons i ndependeRCIAS2003/030500

sel ected from oxygen, sulfur and nitrogen; where the

substituents op the aryl,, alkyl, alkenyl, cycloal kyl,

cycl oal kenyl , VA&t & %éﬁ'é“@,eméronaﬂﬁyﬂwla alkenyly gliynyls dlkangyl, aroyl,

groups i ndepeptaiiahyylSelcRiikesbyl a8 1l bnfly e G 1 to 5

(ii) alkyl, (iii) oiyo,@‘(iv gdzNRggh%’ i A

aryl al koxy, 3BdeRengently aelestodirgy irydroxy; jafkpxg|akg elkoxy, NRER", COR",

(viii) hydroxgahtorYand taiokdn, @m noal koxy, (x) cyano,

61 WD 2004/ 030457 PCT/ US2003/ 030500 (xi) al kyl -S(O m

Oxii) cycl oal ¥f) optlnerametbyl. substituted with 1 to 4

groups i ndepepdent ¥ Sehect §dioh @% i

cycl oal kenyl ,QS?(xir%l)s ha?gggigﬂ,o 51?’;\/ gtll %ﬁoy&l,%hxy,l to 3 groups

(xvi) C(O) NRRRHependspily sglectgbiirom methyysitiiffuordded@hy] afdhalogen,

(xix) 5 to 6- het.ef. ' ;

saturated or Hgg?tedlr 3 |e°§ %%%’f% %Ireg?tg‘g?}%ceogﬁéﬁlﬁﬁllgglft?o%hfteroatoms

to 4 het er oat sistedifinde perpde sulfyr mdnitotged optianaily xytgtitnted by 1 to 4

ul fur and ni e opt,Lonal | v substitut ed wi cad
1? to 5 gr oups&l{) ﬁ‘%elg‘é??gg%t“ fl Q@%ﬁ?eedg’{r%% mf‘?‘?@rﬁ‘?&?’f"%mei%(O)NR R
optionally suGetRtuted aryl, wherein the aryl
substituents lqé%l%%épéa&r&fe\%}g%ﬂ n%%gbdel Sg.%fl até)tf or]balttlgl u%sa rr(a)tléla ;S

independentlﬁ

R®is 1) H,
A optionally substituted aryl,
15 3) optionally substituted alkyl,

(4)  optionally substituted alkenyl,
(5)  optionally substituted alkynyl,
6) optionally substituted cycloalkyl,
@) optionally substituted cycloalkenyl, or

20 ® 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 groups

independently selected from

25 @A) hydroxy,
(i)  alkyl,
(iii)  oxo,

(iv) SO,NRER",
) arylalkoxy,

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

&) cyano,
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(xxi) optionally substituted aryl al koxy, wherein the

aryl

R Q(CH), -,
(9) optionally sulsti teyéiegicarn

substituents are 1, 2-nethylenedioxy or 1 to 5

waroupsodsndependent |y 20 sel ected from Re, an#C{as2i03/030500
per fl uoroal kyl ;
per fl uoroal kyl ,

(7)

Re is (1) hal ogen, (2) alkyl, (3)
25 (4), - R, 5 , (6
@WosedSion (8 R oooG). | 30

tionahemdstitidsubst i t uent s

are from1l to 3 of hal ogen, arkyl, al koxy, .or h%groxy,

(10) SO2NRgRh, orWith o 4gpirs independently sejeced trop

;262 WO

2004/ 030457 PCT/ L@gQO%@,@&Q 1, (2) X-alkyl, where X is

0 or S(Om (3) tri

| uoronet hyl, (4) NY' Y2, where Y

Sand Y2 are i ndepetidntelpget.or methyl, (5) hydroxy, 5
(6) hal ogen, and (YY) aGREMSEM NO, R9 and Rh are
n

i ndependently (1) hydrogen,
substituted with @&y rdX%

optionally substi
1, 2net hyl enedi ox
(4) aryl
substituted with

10

(5) al koxycar bony

al kanoyl al kyl ,

15

20

25

30

R°is

Rfis

Y,
or aryl alxkip) -NRfRLein the aryl is optionally

2) al kyl optionally
NRR'no, or CO2R 10 (3) ary

6&5&3&%%%? gﬁngeg} per fl uoroal kyl ,

ﬁx’BSr f1§5 'tb? rg% -tber %%’g/e?c{c?él?,?%vﬂ%h erﬁz%ﬂ b@Nturated or
partially unsaturated, containing from 1 to 4 heteroatoms
independently selected from oxygen, sulfur and nitrogen, and
optionally substituted with 1 to 5 groups independently selected
from R°,

(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

selected from R®, and

1)
@)
€)
4
&)
(©6)
(7)
®
)

(xxii) perfluoroalkyl;

halogen,

alkyl,

perfluoroalkyl,

-S(O)mR’,

cyano,

RO(CH)v,

R'CO»(CHa)-,

R'OCO(CHy),-,

optionally substituted aryl where the substituents

are from 1 to 3 of halogen, alkyl, alkoxy, or hydroxy,

(10)
(11)
1)

SO,NRER", or
amino;

methyl,
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(9) aryl al koxycarbonyl, (10) am nocarbonyl, (11)

nmonoal kyl am nocar bonyl 20 (12) di al kyl am nocar bonyl ;
wonoRA3esd R ' together with the N to which thegTaise03/030500

attached forma 5- to 6-nmenber ring containing O to 2

addi ti onal heteroat d fromO0, S(On" and N,
optional ly débst i Etli%é]dwafrf’ﬁ(li%t S§8 oups

|ndependentl ) SeligGlRéméth gm Re and oxo; 25 R is (1)
hydr ogen, perflu r oal al kyl 4

optional | y bst |I‘m¥gd"’}§l? % aélfwgraﬁ %ﬂWPde“aﬁbr‘E“?%@'l’
aryl substity@ent §y3R%e from 1 to 3 groups

i ndependent | y” sel écted from hal ogen, al kyl, al koxy,
530 and hydr (&}/ alogpre 28pot - on fornul ation according
to claim 2, er g, aB)IQIS C(O NRRd; 63 WO

2004/ 030457 / US2003/ 030500 Rb is (1) hydrogen, (2)
opRE emdR} are indopenidenttyed aryl, (3) optionally

substi t ut ed ;kyl %é% opti onal Iy substituted

al kenyl, optiofal’ly substituted al kynyl, (6)
opt i onal | y s(abJst il eptianyity sbbtikyted Wétﬁﬁ}'dlpliy,@nmq, gt COR'

substituted cI oal.ken t a :
10 : tO aéyl OPI%(Lﬂallﬁ e?“q’ﬁ B8 JNRQ 11%18 en, 1 g21¥1?t163§1ened10xy,

substituted erocycl e con
1 to 4 het erddgnslkylnd ppdinokentlly sel ect ed from oxygen,

sul fur and nitr.o t he subs ltu 0
aryl, alkyl, (]4& (9; lgﬁ\ég}g vﬁlefem gi?c %on%f&ﬂy Rlbgtqﬁted with

het er ocycl e,p@ﬂuabkyrmllmethleemmckyio 10 gr oups

independently sel cted % the group consi sting of

(i) hydroxy, 5)(”;;? omyL15 (iii) oxo, (iv)
15502NRgRh,  (vg)ar YdlladnKW

@) 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)m, and N,
optionally substituted with 1 to 3 groups independently selected from R°

and oxo;

25 Rlis (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,
30 and hydroxy.

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

Ryo is C(O)NRRY;

63



(vi) hydroxyal kyl foxy, (viii) hydroxyal koxy, 20 (iXx)

am noal koxy, (x) cyano, (xi) perfluoroal kyl, (xii)
wabkboos®&O m (xiii) cycloal kyl optionally subsCrtst®ado30500

with 1 to 4 groups 25 selected fromRe, (xivV)

| k | hal [ O NVRh, i
C&EZ?S? SSn%/x(\]/} i I(;\;&qmﬁogt(é)r(ll X) ()S(VItZ) g( rr?errber G

het erocycl e @pnt gjpRbdy biRihdedtagyl4 het er oat ons
i ndependent Iré sel ected from ox% sul fur and
ni trogen, op’ﬂ)ﬁ@lﬁlgb’ls yostipsdeilited with 1 to 3

groups inde bidnadi§ sRshiggdlaiemyiRe, 64 WO
2004/ 030457 / 2003/ 030500 optional |y

5substi t ut ed @Byl opfipreatlzispbstifyéed eﬁslwﬂylsubst ituents are

1, 2- et hyl en it QRS independent | y
seI ected fro gﬁall%/)?&lfél optc?onak%’y substi tuted

aryl al koxy, (7Mer®|hnn&1heulaﬂtlwted oyeloalkeyledt s are
1, 2- net hyl en@? ;ng%ﬂgﬁaal‘l# dsh%sééut&f SUPErl P ﬁ&%@}cjlé’ comfaining from

selected fro are i ndependently sel ected
from Rb; or Reoa meRdoatmg@umbpendmtly stlectdd fiomptexygen, sulfur and
t hey are atta hed f

e i loalkyl,
19 ont ai ni ng O" Fosﬁgﬁtt%ﬁ %er a erl aekcfn?lf om oalky
0, S (0), andychalkeﬁjdt |1®anestbdyy:1es udnstailkynyledirw frblml 1t g0 310 groups

d | e d f 0 hyd ,
Phi oxo and_ orderongeny SesiehErapoucspinet. (3)

erfluo | kyl i R -, 15 (5) R CO2(CH2)v-,
CRETIR e

15 (iii)  oxo,

(v)  arylalkyl,

(vi)  hydroxyalkylfoxy,

(viii) hydroxyalkoxy,
20 (ix)  aminoalkoxy,

x) cyano,

(xi)  perfluoroalkyl,

(xii) alkyl-S(O)m,

(xiii) cycloalkyl optionally substituted with 1 to 4 groups
25 selected from R®,

(xiv) cycloalkenyl,

(xv) halogen,

(xvi) C(O)NRER”,

(xvii) CO.R,
30 (xviii) -NRER",

(xix) 5 to 9-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,
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(8) amno v is 0; 20 RO and Rh are independently (1)

hydrogen, (2) alkyl optionally substituted with
waypoesgss7 anmi no, or CO2R, (3) aryl optional | pCT/US2003/030500

substituted with hal ogen, 1, 2-nethyl enedi oxy, 25

al koxy, al kyl or erfluoroa

l, .(4), aryl. or .
aryl al kyl, wherei r(m@heoaﬁlw ly élbéfﬁ’SYGS AR Whetsip teiary] suhgtituents are

wi th perfl uorpalddiglienediody eneb 5y §ﬂid@ffd1del{t§)selected from R® and
al koxycar bonyl, (6)_al kanoyl, 30

aryl al koxycar bony|CD) ( gpti howﬁ%’ﬁ?l arylyy alk@xyaniyheggin  the aryl

together with the shbhditienliafe i-hRMyRESISEIRANEE gfr&fpm&lependenﬂy
5- to 6-nmenber ring containing O'to 2 additional

Ret er oat ons sel ectseldcted GRS SCOm and N, 65 WO
2004k ggtpﬁcsgre Bﬁgﬁ&g&g@%@@&g@g&n Kbpgrl onal Iy substituted

W th to. roups i'ndependently selected fromRe

and Ro)@@d Rﬁz'toge ey y}th ieoN g iy thgygre afrdhed frinya 3- to 10-member ring
substituted alhy; Hg‘@'ﬁ@'Z%dﬁﬁﬁné%%tr%&rﬂ?@éléct&f ﬁmﬂrcyls »andN,

5 substituted ary he aryl stituents are
1to 3 gr oupSOPtIpndb'rﬁelhﬁémd Wlthélteétgchp%nmicphullem@ewlected from RE,

18l kyl, al koxyhéidg(?‘% @&Q&Eﬁgm - The spot-on formul ation

accordlng to erein the nodulisporic acid
der Riat i ve is(ln cdna’p:gemd of the formula\ (\ I 0 O
,~ 1 N NHR @—I 1 10 wherein R' is selected from
the group con stifn H, CH3, CH2CH3, C(CH3) 3,
CH2CH2CH3, CI-(Z;:HZ(ﬂckﬂLﬁi-d(am@CI—B) CH2OH, CH2CO2CHS3,

CH2CH( OCH2 CH20OH,
m(%)(dﬂ)s@fcr%@@ﬁ "

15 (5) R'COy(CHy)v-,
(6)  ROCO(CHy)y-
(7)  SO;NRSR";
(8)  amino

v is 0;

20 REand R" are independently
(1)  hydrogen,
(2)  alkyl optionally substituted with hydroxy,
amino, or COzRi,
3 aryl optionally substituted with halogen, 1,2-methylenedioxy,

25 alkoxy, alkyl or perfluoroalkyl,
@) aryl or arylalkyl, wherein the aryl is optionally substituted with
perfluoroalkyl or 1,2methylenedioxy,
&) alkoxycarbonyl,
(6) alkanoyl,

30 (7)  arylalkoxycarbonyl,
(8 aminocarbonyl, 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)p, and N,
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15 (CH2) 30H, (CH2)40H, (CH2) SOH, CH(CH20H) CH2CHB,

NHC( CH3) 3, CH2CN, (CH2) 60H, CH2CH( OH) CHS,

WQB)@HA@Sy CH2CH2CH3, CH2CH2SCH3,  CH2CH2 SCH2 CHBCT/US2003/030500
CH2CONH2, CH( CH3) (CH20H) 2, CH2 CH2NHCH2 CH2 OH,

CH( CH20H) (COH2) 3CHS,  CH(GHROCHS) CH3,  ( CH2) 2SH .
(CH2) 4NH2, CHP 1tutedcp@bl|2tg cgr@p.@ independently selected from R'
CH( CH( CH3) 2) GiHaGkb: ( CH2) 3NH2, (CH2)3N(CH2CH3)2, 20
(CH2)3N(CH3)2 OCH2CH3, CH2CH( OH) CH20H, OCHS,

CHoBHBOCH3,  (EH2 CHYMIPBYIOCH3, O CH3) 2CH20H, c- C3H5,

cCBH11, (CH2)3 )RS
CH2C=CH, otbas gﬁ%‘ﬂl%@%ﬁ%@e%% 18(11CH3 “are aryl or
6:H2CH2N( CHB) Eubwmzmw Chibsfigents are from 1 to 3 groups

e S bR B I

CH2CH2CH2OCH®:  C( GM8) oHRC=ornulit@sD pdaOking to claim 2, wherein the

CH . L :
CHg gg—%‘& ‘}%WWM) 2) CH2OH,
CH( CH( CH3) 2) CH2OH, CH( CH3) CH2OH, CH( CH3) CH2OH,

CH( CH3) (CH2)CH(CH3)2 CH( CH3) CHRCHB, - CH2CH( CHB) O

wherein R* is selected from the group consisting of:
H, CH;, CH,CHs;, C(CHs);, CH,CH,CH;, CH,CH,OH, CH(CO,CH;)CH,0H,
CH,CO,CH3;, CH,CH(OCH,CHjs),, CH,CH,OCH,CH,0OH, CH(CHj;)(CH,);C(CH;),0H,
15  (CHp);0H, (CH)4OH, (CH)SOH, CH(CH,OH)CH,CHj3;, NHC(CH;);, CH)CN,
(CH)6OH, CH,CH(OH)CHj, CH(CH,OH)CH,CH,CHj, CH,CH,SCHs,
CH,CH,SCH,CH3, CH,CONH;, CH(CH3)(CH,OH),, CH,CH,NHCH,CH,0OH,
CH(CH,OH)(CH,);CH3, CH(CH,OCH3)CHj;, (CH,),SH, (CH,)4sNH,, CH,CH,;SO,CHs,
CH,CH,S(O)CHs, CH(CH(CH3);)CH,OH, (CH,)3NHj, (CH;);N(CH;CHj)y,
20  (CH2)sN(CHs)s, OCH,CHj, CH,CH(OH)CH,0H, OCH;, CH,CH,0OCHj,
CH,CH,;NHC(O)CH3, C(CH;),CH,O0H, ¢-C3Hs, cCgHiy, (CH2)3;0CH,CH3, CH,CH=CH,,
C(CH,CH3)(CH,OH),, CH,C=CH, CH,CO,CH;CHj;, CH,CH,F, (CH,);0(CH,);;CHs,
CH,CH,N(CHjs),, CH,CH;0OCH,CH,NH,, CH,CF3, NHCH,CO,CH,CHs,
CH(CH;)CO,CHs, C(CHj3),CH>C(O)CHs, CH(CO,CH,CHa),, CH,CH,
25  CH(CH,CH,CH3)CO,CH;, CH,CHCH,OCHi, C(CH3)CH,C=CH, (CH,)sCHs,
CH(CHCH;CHj3),, (CH3)SCH3,CH,CH,CO,H, CH(CH(CH3),)CO,CHs, OCH,CO,H,
CH(CH(CHs),)CH,0H, CH(CH(CH;);)CH,OH, CH(CH3)CH,OH, CH(CH;)CH,OH,
CH(CH;3);, (CH)CH(CH3);, CH(CH;)CH,CH;, CH,CH(CH;)OH, (CH,);CHs,

66



-N N-CH2CH2 OH N N-CO2CH2CH3 N CH2CH2 and CH2 0 CH2
Z ~5 7. The spot-on formul ation according to claim®,

wohewn@smsR' is C(CH3)3. 8. The spot-on forml aPCoMWS2003/030500

according to claim1, wherein the liquid carrier

{ PR Bt cgradr e GRS PRI g GrHNHCH;
ca(cHgNshcat)g further conprises an excipient. 10 10,

The spot-on fornulation according to claim9, wherein
the excipient is C8-Co capryl ic/capric

triglycerides, c acid or Iene glycol ._11. The
spot - A CHYCKH4-RL | Ol acoOH, a.L.r@,]' r eng the
spot - on for nul‘a.t.Lbn furt er c i ses %H 'ga

15 12. on fornul ation accdrdi ng to cl al m 11,
wher ein n nt| oxi dant | s el ected fromt roup
consi sting of yl"a ya-rﬁ:lftéﬂl-gckg-uﬂ | aped 67

WO 2004/ 030497 PCT/ uszoos/ t 0500 hydr oxyt o‘Lu.efﬁe
ascorbic acid, sodi um nei@bi sul phite, propyl gal'late,

and s osu te. The ¢ ot\ on for ti
accorggrﬁ}”;]t \/\ﬁ’ ;g?lﬁ g'f.!bi
formul a (I) I'S t’-bu :nodutd spor a t he, ceHl er
medi um conprises _5 d| et hy e gI ycol rronoz{q&y*l her
and %—@ 'al c t he

at to 1

antioxid

spot-on for mJI'atl on accordin o cl a”m 2 | n the
conbi nati on nprl ses about 0..001 to 100 ny/ kg
of wei ght g{/ or bird of a formJIa
(). 10 % spot or mu |on Q 8§ M

7, vvhe?;,!g& € on—N rlse a out 1 t
about neg/ kg 0 WQght o~~/mammaP o r, bi e
conpo foryqq-l-\a (I). 16. The spqt-on forml ation’
accor di[ng) tjo cjai MN2CHYEH.CEHC D

s Ve

i nhi bi t oN“and further on?prl ses ¥
The spot-on for rrul ati on wher ki n tRe conpound of

formula (I S nodul i spor g de. . e
spot - o-n f aN on ac or.d.im.q,cﬁ.g @ 40, | whenei n

about CHa
’
5 7. The spot-on formulation according to claim 6, wherein R* is C(CH;)s.
8. The spot-on formulation according to claim 1, wherein the liquid
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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0.005 to about 1% (WYV) of antioxidant is present and

the antioxidant is selected from the group consisting
wohodsydsat ed hydr oxyani sol e, butyl at ed hydr oxpCoiusena/p30500

ascor bic 20 acid, sodium netabisul phite, propyl

| late, and sodi.um thi os n .

D S SIoHGe B ORH 15 GOLPE FoRBITgHiS- o P galae, and sodium
crmﬁisﬂbhdt@:atl on inhibitor is present in an anount from
about 1 to about 20% WV. 20. The spot-on fornul at
accor di ng t d3cl ailAf 390t-9fh derayulption acc?rﬁ’é‘gaW i 12, 'Wherein the

Suécfn%hﬁﬂtof | forn@d1& )i B e-tulkyR oAb RPoraiidl, YRR ARrref AcBium comprises
al kyl" sul phates; sodi um odec:é enzenesul phonat e,

5 sofiFitieny |gbfet>& monpsidsetbeti #isk bs-Cam gerrdic(sppag jtpglyceridpgyand the
Ca&ﬂti%ﬁid&nt%%nftﬂ%é‘ %drb)%t(\ﬂ@éﬂér sol ubl e quaternary
amoni um sal formmla d+FNRR'R " R" " Y - in )
which the r d(‘]i calrbe Rpo3en ifpruyrdien erepiding: &0 refaimodarvhskein the
I aglinfihation Q%bl@égghﬂdﬁt O by fj{o%b{dté}bG ﬂlg/k%'}g whid ghp oiarﬁal?r%hlclﬂ bird of a
of a strong acid; - the amne salt 1 s an amne sa of
N+eenpopnd of formylh(Bh the radicals R i ndependent |y are

0 98810t KO O o, AR DL 50, WRorin e

s uednggtadion compogsiabod! 1 o gwiuyDknatnd iéwalgbtob f manbet@rbirdofa
e sters 0 hyl enat ed al kyl ethers; p

ol y et oupdeﬁfgtlo}én)ﬂ?ﬁ) st earate, pol yoxyethyl enat ed
derivatives 16f Ca“hé @poteain| formlﬂﬂiqngicymdfngl toed4ier 3, which comprises

pol eth t al cohal s

pof%%%@aﬂﬁ’é @ﬂ%ﬁ%&@ %ftil%f CREPETS 28 Sﬁmﬁ' s of ethylene
150xi de and propy Taaepcdsh d@inudfion whebi thspdigicand of formula (I) is t-

su f%g is | aur yl -substituted betaine conpounds.

21% ‘Elbng’raB’ﬁ % ormul ati on according to claim 19,

V\her e the 1@ crysé %Bbﬂ-cﬁlafdrﬁﬂlahﬁh b&otdig k& cRim 16, wherein about
stal lization_inhibhitor system conprisi

Q%M Boopt | (/D of Arfloxiflet is ardeny 28d) rthea%r;%aﬁ@amz& selected from
Thﬁlesé?gﬁp Q(Ehsfsﬁﬁ%%k‘ %h‘?@di‘ecﬁﬁfdi’&@hﬁgolé Ot} 18N 1 drox WORERI, Miscorbic
the 'polyneric orm

agent is

20 porgRRYBy RIS RSHE, Do gl Pncksogimobipsulphate
copol ynmer ofjgvi Nyhe 65&,@{ @ﬁ %oﬁ‘rﬂﬂjatﬁﬁl é/c\ébﬂa}ﬂgpi’cf rcﬁllnhdpg? e\gléerein the

and the s ur act ant non-i1oni c ur fact ant
The spowrysgallifagionul atl on accor ding to claim 22, wher ei n

t hﬁlhibitor 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 surfactant is alkaline stearates, sodium abietate;
alkyl sulphates; sodium dodecylbenzenesulphonate, sodium
dioctylsulphosuccinate; and fatty acids;
- the cationic surfactant is water-soluble quaternary ammonium
salts of formula N'R'R"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'R'R"R' " in which the
radicals R independently are optionally hydroxylated

hydrocarbon radicals;
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crystallization inhibitor systemis a m xture of

pol yvi nyl pyrrol i done and pol yoxet hyl ene (20) sorbitan
woun/siesat e. 24. The spot-on formul ati on accoprPdrmug2i06/030500

claim 18, wherein the 20 conmpound of forrmula (I) is

t-butyl nodulisporamde, the liquid carrier vehicle is

di et hyl ene gl ycol ™ nfo PRk tsHERCtan K BPWﬁYI PAxHygiylenated

i nhibitor is pyrrol séBi Sds, igoBoxpdiltyilakied aiMtyl b thers; p olyethylene
butyl at ed hydroxytol uene. 25. ﬂa A nmet hod of treating POLER

parasi te infest ati oBYCor steaste.t PRAYPryefBrGpadsq derpptives of castor oil,

parasite infestati O?ollyglyé@&”aés?ers f 'ﬁﬁ‘yo%/etﬁﬂllél%ed\mfa‘&p alcohols,
conprises applying to said fish or

San effective anount P@‘b’o’é’eﬁw@?a‘i@%f%rﬁ%@ ?Qp@b’nﬁé&:@f @ﬂﬂﬂgne oxide
toclaim 1. 26. The,dgbhAtheaRfRl figng to claim 25,

wherein the parasite is an ectopara3|te 27. The

met hod accor di ng t othel smpheBricwiserfestant t e pardsibsttisl  betaine
an 30 endoparasiteg, rﬁ&, ad€ method according to claim

25, wherein the manmmal " 1s a cat, dog, horse, cattle

or sheep. 292L TheThﬁetSmt@naéwmmulitimg acgomiiral m zsa,lm 19, where the

SR BTRLIS e ol S o sy

tofomanm@ﬁtamhauﬁamrtthe manmmal is a human. 31. The
nmet hod accorgi ng

5 1erein t.he . .
ect opar asi t e§”ar erI“he S?O% oo f|mci}%l\§p°nrn§§(§6$1?%etg clgim @d, §yherein the
a qofynieniat ifian-faining ee}gfeﬁlf ég Opdlljg/myﬁ)y?@hddhﬁ[‘f%dlﬁﬁnﬂf alcohols, or a
treat n asite j estalon or for the axi s
Shol el SR Sl e e g B REE s & non-ionic

ISCOI’EnfﬂlcS;ﬁﬁ applying to sai d rramml S or birds an
effective am)unt of a spot-on fornul ation according t

claim 13. 3323 Thelife tPRi@rafoeBriaion seeordingtm doimyRer é‘fhﬁfem the
t herpalastisLinh®inr §sRth Bl mixhek o@ﬁlﬁl‘y‘&“ﬁ'pjﬁﬁme sl r%lyoxethylene

cat_aor dog. 10 34. The nethod of claim?25, wherein th
adrf?(??lsg’fbﬁté’%mﬁﬂo P21 nont hly.  35. The nethod of cl ai m

25, wherein jhe agp \QA};]e-toﬁafdnﬁﬁ‘laﬂuﬁl qw&&lt% tY - cla1?h6 8T%ereln the

met hod of cl ai m 25, rein the admnisttation
20nprfeppgund3 et famds KB dist bbutylr aedulispprovaides thlGehquld camer vehicle is

' nfcﬁ’éﬂ}%ﬂe %?co@ Jn%%%l‘g]]hgth%; ﬂ‘% ér{'gﬁﬁi 8 1nlﬁﬁ{o?5| té)grrohdone and the

i nfestatio conpris
appiniexdant ts bytyladedigdratytobrene. 15  bi rd an ef fective

amount of a $p0t- R %eftl%rdnélfltra&tin%rf)a%% 1te mgesggons or %oratile prophylax1s of

parasite infestation in mammals, fish or birds which comprises applying to said
25  mammals, fish or birds an effective amount of a spot-on composition according to claim
1.
26.  The method according to claim 25, wherein the parasite is an
ectoparasite.
27.  The method according to claim 25, wherein the parasite {s an
30  endoparasite.
28.  The method according to claim 25, wherein the mammal is a cat,
dog, horse, cattle or sheep.
29.  The method according to claim 28, wherein the parasite is a flea or
tick.
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38. The nethod according to claim 37 wherein the

mamal is a cat or dog and the parasite is a flea or
woOi2el/03887 The net hod of claim 37, wherein thePCT/US2003/030500

adm nistration is binmonthly. 40. The nethod of claim

37, wherein the admnistration_.is quatterdy., 20 41. .
The nethod of30| aitheamethoh areording i cfaiiay SRR 6‘%’ mgmmal is a
monghly, 42. A spot-on formulation for conbating

parasites in a manmmal which conprises

| yi .
conposi tion a};lc.;pr dli'h.qgnqtbodcqtcgprﬁlpg tp (plaiy q%g g@%ﬁ/]:fegngﬁlg ectoparasites are
cut angeo l‘f%k?,?lgﬁ l!li&l%,'ff?é% ok 2 cS@bidatiGATele fMdectsingbsor ption

and a resu pl asma concentration of the .
Sonpound(s) o32.f ordvmethodiof trepimeariasiteiatestationser &of thy grophylaxis of
vehi cl e ¢ L | i@ BERLisd¥RREBIHIMb said Is or
et hé&f r,aS‘lztaen%@g{ah?%;g?ﬁ ‘one éaﬁ{lllﬁlg)i i%ihér_]t : E%SS Tﬁg@sr%gt -S?)ln e

f or roidasn effecticcondinhgf & potpmfomnulptionriceerding te plaim 13.
conprises a cgyst i ' Lnhi b 1S BathsiRNs a fl
formul ati on aéy'cl g#ﬁr?elﬁa%@%cgﬁa%g%?m g?gvihﬁfggﬁt Pékbsiféls a flea or
ant itiRkiafl@the masnBHs avatot dvg. crystal | i zati on i nhi bitor

s pyrrolidon 30..45. t] e e 1 Hi
llﬂar asites in 24'ma elm%tg‘%c,gc%it cila?%g’lg,ong%eg@ca la;/iﬂlgmstratlon is bimonthly.

adnmi ni st eri ng3$.0 aThemehdd of deamdS] Wheréio sl agmafiftetion isqquarterly.
anount of a spot-o fo I i.on.accor.di . Y
2506 “The naBhodtos el o 4R ber SahS Hh i Gidtbflls montsly.

mamal is a cay. or A makbdirdaiag pasdisiiifestitinaof foethe prophylaxis of
tick. 70 WO 2004/ 030457 gCT/ US2003/ 030500  47.. A .4 .
met 5Pt nfesiRtiont Mg mals 8 OIEh TR CHERASCE BREERE fAFGMamme: o
of  P@Rs drfesii@sduit 6F aEPEIBH fofaRIonALREhRI dleiinl 4.

applying to a |localized area on sai

of; ) | .a ;
parasi ti ci cal B§- ef Fhemeiad arsitine thcgﬂrﬁgg %fe-l%ﬂ‘e mammal is a cat or
for %é%ﬁ% ?asﬁééia!}ﬁgoiﬁc@ aim 42. 5 48. A nethod
C

for ating parasites of a cat or dog conprisin

. g ...
| ocal i zed cut @8eoudhapsttiod af sleim 7o whereindhg adgpinigiggjion is bimonthly.

bet ween the shgul de{s ,.akq 8 {iLRMHL Wa¥ein 1R adfiRBESfon is quarterly.
than nmonthly, of a spot-on conposition, which

eonpri ses, i n4d. veflbe methoil bfclaiacte phetsinghs edmipisgatiogs monthly.

Fg;gf t oﬁgogp t t‘@Zr a?xloérﬂr?%?llé i‘%ﬂﬁ&&&ﬁﬁ%&%@gg&a%{eﬁ a mammal which

comprises 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

25  glycol monoethyl ether, and at least one antioxidant.

43,  The spot-on formulation according to claim 42 which further

comprises a crystallization inhibitor.

44.  The spot-on formulation as claimed in claim 43, wherein an

antioxidant is BHT and the crystallization inhibitor is pyrrolidone.
30 45. A method for combating parasites in a mammal comprising
topically administering to a mammal a parasiticically effective amount of a spot-on

formulation according to claim 42.

46.  The method according to claim 45, wherein the mammal is a cat or

dog and the parasite is a flea or tick.
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10 wherein R' is selected fromthe group consisting

of: H CH3, CH2CH3, C(CH3)3, CH2CH2CH3, CH2CH2CH,
wWOeR@E@OR@AN3) CH2O0H, CH2CO2CH3, CH2CH( OCH2CH3) 2, PCT/US2003/030500

CH2CH2OCH2CH20H, CH( CH3) (CH2) 3C( CH3) 20H, 15 (CH2) 30H

(D i (00 oo S RID NI S2hion o

(
gtg%{%%%'m acﬁl%gﬁl?a§ C&g%n% Qg?g@'gﬁg ﬁg&%%?g% on said

( Ok2inggH pqr@;gglqﬁumffe@@@qg armed in claim
CH (CH3) 2) CH2OH, ( CH2) 3NH2, (CH2)3N(CH2CH3)2 20
) 3BN(CH3) 2, OCH2CH3, CH2CH( OH) CH2COH, OCH3,
5 CH2CH20C:H3 43CH GHREREIOI GO mbeneH By P of 2 ¢t 31pg comprising

c@mﬁﬂd (c %%%g{gon tg%egz}g (éﬁaq()%HZ) 50( G2 11%%@1_@&% 1 frequency

CHRGHR B EHBIR mo@HRClel? Wmos@p@,@}ﬂgch comprises, in a veterinarily

CHE‘G&Q%\E éﬁ&‘&% alﬁ%ﬁéﬁﬁ?ﬁ%@é%@@%hm one of the

CH%ﬂTIﬁIEI-IZCIZI-B C( CH3) 2CH2C=CH, ( CH2) 4CH3,
CH( CH2CH2CHB) 2, ( CH2) SCH3, CH2CH20CRH
CH( CH( CH3) 2) CopChz

CH(CH3) 2, (CH2) @
(CH2) 3CH3, (CH2)
CH( CH3) CH( CH3) 2, (CH2)9 R0 CH2) (2 CH3)2 71
VD 2004/ 030457 PCT/ US2008 030500 [ t he vehicl s for a

10! ocal i zed cutaneous application tho the aninal between
t he shoul ders and contai ns an organlc sol vent, an

antioxi dapt and/or a crystalli.zati i nhi bi t or
whérhsrein Ry selgrighisem ﬂ%?o%\’/‘@’rﬁonil ses acetone, et hyl
acef atey,

metrheng) | c@!ﬂgzpolcﬂzcﬁzcmpm@moﬂ CH(CO,CH;)CH,0H,
d| met hyl f or mam de, dic

| or ognet hane_ ar
et OISR G ol SR aR R Hy Cl R HeRCAGH: 2O
15by €ﬁ'f K6k, ¢ M%@ﬁ/ CRIMLISOH,T | N GBDEYEH, LT NHCICILR! CH,CN,

pr opyl'éne g col; the antioxidant is selected fromthe

gr dGP2)e@Hsi st |G@Céf(olﬁ)€§1&at e d CHy i F(-ah Bl |3 CH.CH,SCH,
but oXyta} as SO

el Sheensy, o e ER Aol oo Crkon

t hf@g(@}h@ﬂ)@}lz&ﬁmal EH(@HM@)CHZdﬂfthHn Eﬁ:ﬂ&){mﬁz, CH?.Cstochs,

;g:%ﬁgﬁé@r POl don ﬁggg‘%&%ﬁf@%ﬂ gf °</CHn22/3 cet a(tCH2)3N(CHZCH3)2’
20vi NIHRYN(@I))H oneQCHpOHy, 0x y EHEGHEIBCEGIOHor biQ@EHs, est €HgCH.0CHs,
ANC A RSOV, $0E1:),CHL0H, ¢-CHs, ¢CeHlyy, (CHz)sOCH,CHy, CH,CH=CH,
C(CH,CH3)(CH,OH);, CH;C=CH, CH,CO,CH;CH;, CH,CELF, (CH,)30(CH)1iCH,,
CH,CHLN(CH:),,  CH,CH,OCH,CH)NH,,  CH,CF;,  NHCH,CO,CH,CH;,
CH(CH,)CO,CHs,  C(CH:),CH,C(O)CH;,  CH(CO,CH,CHs),,  CH,CH;,
25  CH(CH,CH,CH;)CO,CH;, CHCH,CH,OCH;, C(CH3),CH,C=CH, (CH,)CH;,
CH(CH,CH,CHy),, (CH;)SCH3,CH,CH,COH, CH(CH(CH3)2)CO,CH;, OCH,COzH,
CH(CH(CH,);)CHLOH, CH(CH(CH;)2)CH,0H, CH(CH3)CH,OH, CH(CH:)CH0H,
CH(CHy), (CH,)CH(CHs),, CH(CH;)CH,CH;, CH,CH(CH;)OH, (CHy):CHs,
(CH2),OCH,CHs, 1l-adamantyl, (CHpsCHs, CH(CH;)CH(CH:), (CHz);NHCH;,
30 (CH;):N(CH;CHs),
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whereby there is a prolonged release of formula (1) in
or on the body of 15 the cat or dog. 49. The nethod

wofowai4sr 4 8 wherein in the spot-on conpositi 8aTaISE003/030500

5

10

15

20

25

conmpound of forrmula (I) is t-butyl nodulisporam de.

50. The nethod of .c] ai m 48 wherei n conpaund of _f or nul
(1) is pr eélgn‘fe%}(:}f: IES%%T aslasqll_zscﬁc%gﬁﬁgss%ﬁ%?opﬁo 3}? animal %etween

an@y Rhoderd LAMNCARAHE af) ofgahR RBRUY, ahMhtioBA4E a88/0or 2Qerystallization
ht of animal. 51. The method according to claim49

m' - - a2
\/\h@g@l’f@r‘tﬂﬁé@lm quid carrier vehicle is diethylene

gl ycol nonogiylea @t Q@l%rﬁrl:@mgﬂﬁs RbtbR Iefl3Nbicdtdte, methanol, ethanol,
butyl ated hydroxytol uene. 52. The net hod of claim49

whisersppanoh elingpibyLfosmawisiep dishloramethans oz shigfhylsgycol nonoethyl ether;
ankyg P R RRAEWOXbH@NE, § Sprylic/capric triglyceride, oleic acid
A A MBS Sy s, o i
preppylenteighypobf a conpound having the formula: \ | \ |

0 N'RS1 R3 6@8@@@oxi t lis S%?el%\é@l %91?4411(33%55 consist(in of butylated

PCT/ US2003/ erein 1) hydrogen,
ophydooxykhiyols,uhwtyilatet cydedxicipluene,( 3§codpe | anidl |sydium metabisuphite,
subst it d ..Qptionally substituted

al er(/)ﬂ)ﬁ/llg%ﬁafesfﬁo%? ﬂélnfgf?s)ﬁllpé%%’sa?l |Ht uted cycl oal kyl, (6)
optional | y shbstrystaliizntorn yichibadrk eclgdted viiem ethe hgroup consisting of

substi.tuents..on the alkyl —alkenyl, alkynyl, - .
cyeﬁgﬁpﬂﬁ’ﬁ'ﬂ%ﬁl n%ycf%?é’:bﬁ%eﬁi/l oA ev%ly{ 0 aﬁetéérgouﬁgd vinylpyrrolidone,
i npapeyedpichited Srsighestefsnadmixiief thpreaf; kyl , (i)

zﬂ_ 3 l) kﬁly E:lr \323{5%%&)’;@?{% |isgegr; Bﬁ’{o(rjl)géd fe’lease( é)tl fo}mglx %) qg Iolr< %L 'the body of

the cat or dog.

49,  The method of claim 4 8 wherein in the spot-on composition the
compound of formula (1) is t-butyl nodulisporamide.

50. The method of claim 48 wherein compound of formula (I) is
present in the spot-on composition in an amount of from about 0.1 to about 100 mg/kg of
weight of animal.

51.  The method according to claim 49 wherein the liquid carrier
vehicle is diethylene glycol monoethyl ether and the antioxidant is butylated
hydroxytoluene.

52. The method of claim 49 wherein the spot-on composition
comprises an antioxidant and the antioxidant is polyvinylpyrrolidone.

53. A process for the preparation of a compound having the formula:

Ry

I’
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15 (vi) cyano, (vii) carboxy, (viii) NY1Y2, where YiI
and Y2 are independently H or alkyl, (ix)
wabkb@amogdsam no, and 20 (x) aroyl am no wherei n BaraS2003/030500
aroyl is optionally substituted with 1 to 3 groups
i ndependently selected fromRf (7) aryl or arylalkyl
WhEPEP® said aryl is optionally substituted with 17 to
3 g¥gups |nQ@ en@gmb%alselected fromR, (8)
per Iuoroal§¥ 25 (9) a 5- .or 6-nenber heterocycle
containing f bn1PPF@mﬂYﬁéFE?@QPgﬁ% i ndependent | y

sel ect ed frqu X?g&mu§§h£ﬁﬁkﬁ@ﬂwﬂﬁtrogen at ons
optionally substituted by 1 to 3 groups i ndependent |y

5sel ected frdh hymﬁ@%WyS@%BWEévaPYand hal ogen, and
mhlch may bessat aatcbdodipgat urated, 30 R2,

R3. and R4 arb |%g%%ﬁdg%b8tlﬁ Yol . 0C( O) NRRd:
or R and R®) repptswly Slﬂglmﬁﬂ(w{%loﬁkenﬂh- NRRd Ra is

1) hyd (3
gp%lo%a{ﬁgegﬁgggh%utegﬂgﬁﬁeny ﬁ§i%ﬁ%é? 630457 )

PCT/ US2003/ 08068kl 4nd)cydptikepybart | te3iBEoups mﬂmn@ﬁnﬂy gglpcted from
10(5) optionally S#QStlt gd al kanoyl, (6) optionally

substituted al ke H? ) optionally substituted

al kynoyl, 5 (8) qml onahlkyl, sbdys Kiit Mta@d(@pyl , (9)

optionally substit.uted rﬁﬂﬂ (10) optionally

substituted cycl d8PkafdyPe™ ¥ (11) optionally

substituted cyclqabkemg&bx% (12) optionally

substituted alkygg Ifqu 10 (13) optionally

substituted cycl d¥) ky!P@og¥Y) optional |y substituted
15cycl oal kenyl whergit heysiphstituents on the al kyl,

al kenyl , al kynyl , alkanoyl al kenoyl, al kynoyl,

aroyl, aryl, cycl@ﬁ kéﬁﬁ?ﬁﬁ cycloalkenoyl

al kyl sul f onyl (viii) 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 R’
@) aryl or arylalkyl wherein said aryl is optionally substituted with 1
to 3 groups independently selected from R,
(8)  perfluoroalkyl
25 )] a 5- 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,
30 Ry, Rs, and Ry are independently OR?, OCO,R®, OC(O)NRRY; or
R, and R, represent =0, =NOR? or =N—NR°Rd;
R*is (1)  hydrogen,
2) optionally substituted alkyl,
3) optionally substituted alkenyl,
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cycl oal kyl and cycl oal kenyl are from1 to 10 groups

i ndependently 15 selected fromthe group consisting of
waypdmsgss7 al koxy, cycl oal kyl, aryl al koxy, NARDT/US2003/030500

CO2Rb, CONRRd and hal ogen, (15) perfluoroal kyl, (16)

aryl sul fonyl optionally substituted with 1 to 3 groups
i ndependent | Sﬁ)sel@élP%%’fSP‘bﬁW“é?dWYlperfl uor oal kyl ,

nitro, hal 0geh a%ﬁpg&yw@gﬁgﬂe({gﬂa}mﬂ, 5- or 6-nenber
het erocycl e cont ai nlgﬁwl to 4 heteroatons selected

from oxygen, (Gul fantiopaky sapstifusesertkengyl onal | y

substituted 1 §iftioflaly3hiokiRsed Sidgpgndent Iy sel ect ed
from al kyl , g?kenypl(ﬁ,o Tog%fl uor%al kyI,ﬂ am no, C(O) NRRd,

5cyano, CORRb(8nd dmbicoybrsubstifidied#i?ddh nay be saturated

or 25 partl yyunsati OhstifRed Svi( 1) H (2) optionally
substituted ?I)W ,%F%?fy%ptsiﬁgaﬁgsubst ituted al kyl,
(4%3 opt i ongl (19) s utpsionallytsebistigitedegygloalka®yl,5) optional |y
substitute l.kynyl.. 6 ' I stituted
cycl oal kyl, ?9; og tﬁog%%g’! lflsq%%fs)@i@ioﬁ%gﬁ cycl oal kenyl,
?r (8)1 :)pt Lo@@b{yeﬁm?dmwhﬂﬂdemmm?ﬁl eI cont 3| If’]l ng
rom 0 er ga sel ecte rom
0xygen, sul f & an®P ‘Hqugsﬁié%?“qgﬁ%ggﬁk%M/ 030457
PCT/ US2003/ 08125 00optishdiyesubdigutslidysioatkamyit s on t he aryl,
al kyl, al ken

het er ocycl e, %'%‘Preg%(‘fil a{itﬁélftée 01% ?ﬁ%lnﬁ ll’t( %E%/Pldl’ gain%'ﬁ}ﬁls alkanoyl, alkenoyl,
i ndependent | yik§ady&Ctaaslif ram, Cyclodmadoyixycycldalidehoy)l, alkylsulfonyl,
T e LA B B it
1hydr oxyal KoxX¥glectdd Frdmafik Bubk@NYisting of hydroxy, alkoxy, cycloalkyl, aryl
alkoxy, NRER", CO2R, CONR°RY and halogen,
(15) perfluoroalkyl,
(16) arylsulfonyl optionally substituted with 1 to 3 groups
independently selected from alkyl, perfluoroalkyl, nitro, halogen and
20 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)NRcRd, cyano, CO,R® and halogen, and which may be saturated or
25 partly unsaturated,;
R is (1) H,
(2)  optionally substituted aryl,
3) optionally substituted alkyl,
(4) optionally substituted alkenyl,
30 5) optionally substituted alkynyi,
(6) optionally substituted cycloalkyl,
@) optionally substituted cycloalkenyl, or
(8) optionally substituted heterocycle containing from 1 to 4

heteroatoms independently selected from oxygen, sulfur and nitrogen;
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(x) cyano, (xi) nercapto, 15 (xii) alkyl-S(O m

(xiii) cycloal kyl optionally substituted with 1 to 4
wanroupsodsndependent |y sel ected from Re, (Xi V) PCT/US2003/030500

cycl oal kenyl, (xv) hal ogen, 20 (xvi) al kanoyl oxy,

(xvii) C(ONR$Rh, (xviii) CRR , xi x) formyl, (XX

- NVRh, 25 (x¥hgre ShetSé}bf@mf?é?ﬂ?@rther?éi’lei‘lfﬁﬂy%lk‘@ﬁ\RM?IEﬂkﬂaSYC?"alkenyl’

be sat ur at edpQfrocRf, bi Akinyl 48 EBHUI B118Groups ONt @i ni ng
from1l to 4 h eteroatons i ndependently selected from

oxygen, sul f rdependently selegfechitorand opti onal |y
substituted with gl tqugﬁog{,,oups i ndependent |y sel ect ed
fromRe, (xxii) optionally substituted aryl, wherein
Sthe aryl substituéhts aliyd 30 1, 2-net hyl enedi oxy or 1
to 5 groups i ndep@g}deg)%y selected fromRe, (xxiii)
optionally substituted aryl al koxy, wherein the aryl
substituents are @vy)2- M:NRR%enedi oxy or 1 to 5 groups

i ndependent |y sel gcted f e, and (xxiv)
per fl uoroal kyl ; @g Vﬁr%%)lg%wg%%? PCT/ US2003/ 030500
Re and Rd are i nd@pendsidtoxyalkd) ected from Rb; or Re

and Rd together with the Nto which they are attached
% orma 3- to 10-Merﬁﬂxﬁ’g containing 0 to 2

addi ti onal het er ogtipnmyaskedkes, from 0, S(O,,,, and
N, optionally suphstituted wwth 1 to 3 groups

i ndependently sel @’6 e HPERY, 5 hydroxy, thioxo and
oxo; Re is (1) haix9gensyand,2) al kyl, (3)

per fl uoroal kyl , %4 -g(O)n, R, 10 (5) cyano, (6)
nitro, xi)  mercapto,

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

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

25 (xxi) 5 to 9-member heterocycle, which may be saturated or
partially unsaturated, c ontaining from 1 to 4 heteroatoms independently
selected from oxygen, sulfur and nitrogen, and optionally substituted with
1 to 5 groups indgpendently 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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(7) RQ(CH2),-, (8 RQ2(CH2),- (9 ROCOCH2)v-, 15
(10) optionally substituted aryl where the
weoeubsoseasents are from1l to 3 of hal ogen, al kpCT/US2003/030500
alkoxy, or hydroxy, (11) SO02NWRh, or (12) am no; R
IS Wherexls or S(O,,,,
(3}1 awl%rﬁw md(bnﬂldeal}t\)wéﬁ?teg fyft’@)R p&8r f | uor oal kyl, (6)
NYRYZ2nd W @SR thér withdhe R 18 hidhnEepas deinthkd fodmoa 3atokw-member ring

25 (7) hydrox (8) halo al kan

R9 and Rh aP@t‘PW&é PelRcfe q“ﬂz"nellf;etﬂ?%?%@ éﬂeet%dg}{r?’ﬁ) ’ag@‘l" and N,
optional |y guisbily SiRGuwWdtvitNY & 9XYoupd idependeiitlyiRdted from R,
(3) aryl optionally substituted with hal ogen,

51, 2- net hyl eh&b@xyhloxoaﬁnﬂ@%% al kyl or perfluoroal kyl,

(4 ar yl al kylys [c%ﬁ‘ the aryl is optionally
substltuted rfluorol kyl or 1,2-nethyl enedi oxy;
76 WD 2004/ 0904574119(1.?/ US2003/ 030500 (5)

al koxycar bong3 )}f‘%)‘ %l[ yI , (7) al kanoyl al kyl, (9)
on

aryl al koxyca 10)" ami nocar bonyl, (11)

nmonoal kyl am ﬂk)car-lSdh)yﬁR, (12) dial kyl ami nocar bonyl ; or
10R9 and Rh to&stheg i%th the Nto which they are

attached for 0 7-nmenber ring containing 0 to 2

addi ti onal h@)er adtrans selected fromO, S(Om and N,

10 optionall bépégted wth 1 to 3 groups
i ndependent | kj)sel t( from Re and oxo;
(8) RICOyCHpy,
(9) R'OCO(CH),
15 (10)  optionally substituted aryl where the substituents are from 1 to 3 of
halogen, alkyl, alkoxy, or hydroxy,
(11) SO.NRER", or

(12) amino;

Rfis (1)  alkyl,
20 2 X-alkyl, where X is O or S(O)m,
3 alkenyl,
(4)  alkynyl,

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

25 @) hydroxy,
®) halogen, and
C) alkanoyl amino,

R® and R" are independently

(1)  hydrogen,

30 2) alkyl optionally substituted with hydroxy, amino, or COR!
3 aryl optionally substituted with halogen, 1,2-methylenedioxy,
alkoxy, alkyl or perfluoroalkyl,
G)) arylalkyl, wherein the aryl is optionally substituted with
perfluorolkyl or 1,2-methylenedioxy;
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R is (1) hydrogen, (2) perfluoroalkyl, (3) alkyl,

(4) optionally substituted aryl, or arylal kyl, where
woheos/okdisaryl substituents are from1l to 3 groBOE/US2003/030500

i ndependently sel ected from hal ogen, al kyl, al koxy,

and hydroxy; Mis Oto 2; and v is Oto 3; R51 is Rc

and Rd 20 orGh pr¥orERdiMyeal |y acceptabl e salt

t her eof whi c@com{a@}q,s: (1) coupling a conmpound of
Il o

fornula I1": I\ NOH>hEARIR IIl'" 25
wherein Rl, @, r¥keneyltfkA4 are defined above, with a
compound of &or Myl-@aikbdycaronyh=C N-R7* 111 30 wherein

R6' and R7 cah be |_ndependent’ly sel ected from al kyl
5and cycl oal ki#P) apynasgrbpmd4/ 030457 PCT/ US2003/ 030500

in the preSﬁggF q{loﬁglﬁgfag%icgrbgfgjlvent to produce a

first inter late conmpound, of the formula \ I I O
NRs N\ \ (2 RiallglarRinocaonRyorRl vV 5

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)n, and N,
10 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
15 aryl substituents are from 1 to 3 groups independently
selected from halogen, alkyl, alkoxy, and hydroxy;
m is 0to2;and
vis 0to 3;
R’ is R® and R
20  or a pharmaceutically acceptable salt thereof which comprises:

@) coupling a compound of formula II":

XX OH
Rq
r
25  wherein
R1, Ry, Rs, and Ry are defined above,
with a compound of formula III:
RY — N—C———N-—-R"

m
30 wherein R® and R” can be independently selected from alkyl and cycloalkyl,
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(2) reacting the first internediate conmpound with an

activating conpound, Act to produce a second
wonv@rsedr at e conpound of the forrmula: \ | \ | POTNS2003/030500

OAct R3 Rz Rg RLVI'" 10 (3) adding an alkyl am ne

O oMb ShL S LS e Second LALE LSS copund, o

pr qeesfla according to clai m 53, mhereln the actlvatlng
conpound |s 1- hydroxybenzotrlazole

2- hydr 2 oxypyridine ,15 and
hydr oxy . 4s s accordlng to clajm.
53 wherei A N g R S JJM%%
fornmul a ] R\ V'

fromal kyl and dyclwal ky|, or a pharnaceutlcally
acceptabl e salt thereof.”78 WO 2004/ 030457

PCT/ US2003/ 030500 56. Thewrocess according to claim
53 wherein the second internediate conpound has the
¥ormula\ Il \ 1 ON ONO Z:==N / \\ RZ Ry R3 5

VT'(2) O réactihdheBiest uftérialihig caﬁp@ﬁﬁah{h@n&amauhg es@pdund, Act

to produce a second intermediate compound of the formula:

%/\ | N o

° / N/ \ \ O-Act
Rs
Ré l/ Re
R1
vr
10 3) adding an alkyl amine of the formula HNR°R® to the second intermediate

compound to obtain a compound of formula I’.

54. The process according to claim 53, wherein the activating
compound is 1-hydroxybenzotriazole, 2-hydroxypyridine-N-oxide, 2-hydroxypyridine
15  and hydroxysuccinimide.
55.  The process according to claim 53 wherein the first intermediate
compound has the formula

T

O

[o]

AN
N—Ry
N N X /

N

R3 HN—~R7'
R2 i Ry

V!
20 wherein R® and R” can be independently selected from alkyl and cycloalkyl, or a

pharmaceutically acceptable salt thereof.
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57. The process according to claimb53 wherein said
organi c solvent is a hal ogenated hydrocarbon or a
waiad4sersof hal ogenat ed hydrocarbons. 10 58. TRET/US2003/030500
process according to claim53 wherein said organic
solvent is ether or a m xture of hers, 59. The .
process acco Sgl ng TRGPIRFESS Hcamgie Pt ?i ﬁ’?“a‘eﬁlafg%ﬁeéﬁ%@t igfgrmediate
15 doyvhorsaiddre fosnuiet hl yene chl oride. 60. The process
according to claim57 wherein said ether or mxture of
ethers are selected fromthe group consisting of
and nethyl t-butyl

wher ep.n th 5 hi ] in a/ =\
[ ' 1 tF I et and-N
second i nt eryredi 62. The| process
according to etal ‘ i s>earnred out step-wi S
with the isolatioff of g first and/or second
i ntermedi ate conpounds. 63. A conpound of the fornul a:
579 WD 2004/ 030457 PCT/ US2003/030500 ~1 ~1 0 O -R6
No---< R3Rp HNR7 Rf Rg V9 wherein Rl is (1)
hydrogen, 5 (2) optionally substituted al kyl, (3)
opt Yr@rPipTaceytisally @qsméaﬂ%waﬁtéh%rmf- (4) optionally
substituted ahkymy, proeé)s a&)%diﬁ)é]@! Jlé{msﬂ%b@ltlér%iﬂtsﬁg orgapic solvent is
cycloal kyl, (6) optionally substituted cyc oaIkenyP,
10 ahedegsnatphglienattionge amixtorg of hdogankigll hydrpkealrops.,
1@l kynyl, cycloal kyl and cycl oal kenyl are 1 to 3 groups
I ndependently selected from (i) alkyl,
58.  The process according to claim 53 wherein said organic solvent is

an ether or a mixture of ethers.

59.  The process according to claim 56 wherein said halogenated

15  hydrocarbon is methlyene chloride.

60.  The process according to claim 57 wherein said ether or mixture of
ethers are selected from the group consisting of tetrahydrofuran, diethyl ether, and methyl
t-butyl ether.

20

61.  The process according to claim 52 wherein the process is which is

carried out in a single step without the isolation of a first and second intermediate

compounds.

25 62.  The process according to claim 53 which is carried out step-wise

with the isolation of a first and/or second intermediate compounds.

63. A compound of the formula:
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(ii) X-alkyl, where Xis 0 or S(Om (iii)

cycl oal kyl, 15 (iv) hydroxy, (v) hal ogen, (vi)
woyen®3o4sfvi i) carboxy, (viii) NY1Y2, where Yl panaSX®d3/030500

are 20 independently H or alkyl, (ix) alkanoylam no,

and (x) agoyl am no mhereln sai d aroyl Is optionally

substi t ut g W » spendent |y sebected

fromRf ( N—Rg
optional l'y sy ] J
i ndependent ¥y “sellected frpmR, 8) yl (9) N

a 5- or 6merrber RI’]gocyc conta fromlto 4
het er oat ons | ndependeﬁt 'y

sel ected from oxygen,

sul fur and nitrogen atons optionally substituted by 1
to 3 groups independently sd’ected from 80 WD
2004/,Q30457 PCT/ US2003/ 030500 hydroxy, oxo, alkyl and
hal ogen, and which may be saturated or partly

uns®ius at ed, &2, Rfdreged R4 are i ndependently ORa,

g:OZRb, oC( O i :.or - Rl _ represent =0, NORa
=N- NRRd; 5 i@neﬂﬁllyﬁi}%ﬁ?lgg%ﬁq(l’Z) optionally
subst i t ut ed ai3ky! , optiogllyepbstianal dllyenwbst ituted

al kenyl, (4),0optionall substl ed al kynyl, (5)
optional ly su%lgt i t?ﬂ‘@ﬁalél 5657k 6) opt i onal 'y

substi t ut ed a{sljenQ)ﬂuonal(y%ilbs@iﬁItédB‘}@iohB{ylsUbSt i tuted
al kynoyl, (8) _optionally substjtuted aroyl, (9)

optional |y sutfdtitepfiges ]é(rsk}ll’s"m(t‘??é)yc}@bli‘?l&’ﬂral ly
1pubstitut ed cyhéealecksab@ients o%@he(am}h ARG O MR,

substituted cycl oal kenoyl (12) opti onal’l
substi t ut ed aq:}{g/y] Htr@rpyploalkenyl are 1 to 3 groups 1ndependent1y selected from
©®  alkyl,

(i)  X-alkyl, where X is O or S(O),
(iii)  cycloalkyl,
15 (iv)  hydroxy,
(v)  halogen,
(vi)  cyano,
(vii) carboxy,
(viti) NY'Y? where Y! and Y? are
20 independently H or alkyl,
(ix)  alkanoylamino, and 4
x) aroylamino wherein said aroyl is optionally substituted
with 1 to 3 groups independently selected from Rf
@) aryl or arylalkyl wherein said aryl is optionally substituted with 1
25 to 3 groups independently selected from R,
(8)  perfluoroalkyl
©)] a 5- 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
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(13) optionally substituted cycl oal kyl (14)

optionally substituted cycl oal kenyl where the
weubsose4sent s on the al kyl, al kenyl, al kynyl, aCkaiseyB/030500

al kenoyl, 20 aIkynoyI aroyl, aryl, cycl oal kanoyl,

cycl oal kenoyl , Isulfo

k
cycl oal kenyl ar e PG ?’@yi%ylg?r@t}bagggeﬂ’éaéﬁ:&@%ﬂay be saturated or

sel ected fromthe sst@ﬂafeﬂstl ng of hydroxy, al koxy,

cycl oal k ar RCRd and
hal 6@3&3 X‘e %é}df’?iﬁ'g BHIR b 85&@%&?@&% onyl
opt iRgRad Ryre@w@&ttbwt:ﬁdm\%i ANNRR%3 groups

| nde endent | y seI ected from al kyl, perfluoroal kyl,
rI%ls hal ogef) andvdeggho, (17) a 5- or 6- menber

het erocycl e copt ai dpiegall shktithidrefgnoat ons  sel ect ed
from oxygen, sul fur and nit ro%en optionally

substituted b1 teptignallygubst lkealependent | y

sel ected fromgl kKylptogdikemdimtRenthypr oal kyl , am no,
C( O NRRd, cyg(nz (ﬂno ié{n 1a oge%}jnyand whi ch may be

saturated or (%artqpylonﬁﬂs’étlbﬁﬁatt@oﬁlkamylbs (1) H (2)
ptionally su t it 004/ 030457

B Daa00ds oapl %@?ﬂlgpﬂ ‘?%lﬁuéﬁjay%?u%‘st ituted al kyl

(4) optionall W)sutmltlpna]b@dbm@@kynoyl( 5) optionally

substi tuted a yny ) y substi tuted
cycl oal kyl , 5 : Ona(lls’sfl?£wt %I tuted cycl oal kenyl,

or (8) opti on@l)l y lebsal]ytsubsmdltdfdea;rﬁrocycl e cont ai ni ng

[rom T o DB SRRE ARIRRETIFRRAE, £ 20, o

IBn the aryl, dlikyloptishdBrvbstitdsdodyomhikyhoyl,cycl oal kenyl ,

mdependent | y022i oty ¢ (i) alkyl.

(iii) oxo, (i (/1)3) SO@NB@E@ substitutddidycamy@l koxy,

(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,, CONRR? and halogen,

(15)  perfluoroalkyl,

25 (16) arylsulfonyl optionally substituted with 1 to 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)NR°R, cyano, CO,R® and halogen, and which may be saturated or
partly unsaturated;

RPis 1) H
)] optionally substituted aryl,
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(vi) hydroxyal kyl, (vii) al koxy, (viii)

hydr oxyal koxy, (i x) am noal koxy, 20 (x) cyano, (Xxi)
woro@Eapes; (xii) alkyl-S(Om (xiii) cycl oal kpCT/US2003/030500

optionally substituted with 1 to 4 groups

i ndependent |y sel ected from Re, (xiv)
cycl oal kenyl , ?xv)oﬂqaﬁla&]é{éﬂbsm"(%ﬁnfy?’al kanoyl oxy,

(xvii) C(O) NRafh, opﬁxﬂallylshbs%}zéaalke%?l (xix) fornyl,
(xx) - NRgRh, XXI) tQ 9-nmenber heterocycle, whi ch
may be sat urat®dd d?P“O’E?é]ﬁ’tSP‘éﬁtl daflemlir at ed, cont ai ni ng

from1l to 4 hegter Bﬂc{]%:shm aReg eI 82 WO
2004/ 030457 P /US(gﬁ 30500 sel ectikzld from oxygen,

Sul fur and ni W ogetPtionrly sBRYIHIAYPIpalkemaart ut ed with
1to 5 gr OUPSg;') ndepeBARRt |s¥bs§1ﬁlt§9t}ﬁ>€€r<§c?91@ B@ntalﬁ?ﬁé' iom 1 to 4

optionally substituted aryl, wherein the aryl

substituents bﬁt@roatgms-lmme@thedﬂ@@t«;d demy oxyges glfynmad nitrogen;
i ndependent |y t ( | t y
substituted a\r@ﬁJe ﬁ%osggs,t&& {grog?}ﬁe %ﬁl st %ﬁcgﬁ,g #l dpa Hﬁl ?’Cloalkenyl
are 1, 2-nmet hyh@ﬂect{c@xyraikynylarofﬂémg]rtodpsgroupmdependentIy

%el ect ed frogqﬁl??%?ng%gl&%ﬁx%e(% erfI uoroal kyl; R and Rd

are independ fomR ; or 10 Re and Rd
together with the @ tohythiogpy they are attached forma
3- to 10-nenber @g g%iai ning O to 2 additional

het er oat ons sel ect f POM°0, S(O),,,, and N,
optionally substlt(uii)ed otbfh 1 to 3 groups

i ndependent |y sele hydr oxy, thi oxo and
oxo; Re is (1) hal ‘é Sfd%g]g}?g) al kyl ,

15 ) arylalkoxy,
(vi)  hydroxyalkyl,
(vii)  alkoxy,
(viii) hydroxyalkoxy,
(ix)  aminoalkoxy,
20 %) 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,
(xvii) C(O)NRER",
(xviii) CO,R,
30 (xix) formyl,
(xx) -NRER®,
(xxi) 5 to 9-member heterocycle, which may be saturated or

partially u nsaturated, c ontaining from 1 to 4 heteroatoms i ndependently
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(3) perfluoroalkyl, (4) -S(OnmR, (5) cyano, (6)

nitro, 20 (7) RQ CH)v-, (8) RQ2(CH), , (9
we20800@¥2) v-, (10) optionally substituted aryPChuse@®3/030500

the substituents are from1l to 3 of hal ogen, alkyl,

| koxy, or hydro S02NVRh, or
?er |§y( 1) al ﬁ%lec %ﬁzﬁc’nkoélrgs jsultygand itspges, aé'%i@tl@’@&y fibstituted with

(3) alkenyl, 3%5é'ﬁouﬁdMaépﬁhdenﬂf@lec&%rﬁdnﬂm oal kyl, (6)
NY' Y2, where Y and Y2 are i ndependently H or aIk
(7) hydroxy, (8) h@Kbyertionaty sestipgsizadyesonde aryl shbstituents are

PCT/ US2003/ 03950fkthyiShedRk{ 810 5 @mﬂaqmdeﬁéndéﬂ%z é%ibc%ﬁ &rom R®,
i_ndependently (1) hydrogen, (2) Kyl optionally

Substituted with h(gﬂa%wtwrsaﬂvwsuwed@cﬂﬂkom (3) aryl
optionally SUQﬁ&ﬂeﬁ”ﬁh@%r{l‘ stuBstﬁl?eln%g&Q 1,2-meth ]Ienedlo ) ﬁr |1 to 5 groups

1, 2- net hyl enedi oxy, Kyl of perfluoro
(4) aryl al kyl md?l??@ﬁ@iﬂﬁ sglh@edaﬁwﬁ,@népu onal | y

substituted with 26%?%?kﬁ%§éor 1, 2- met hyl enedi oxy;

(5) al koxycarbonyl, noyl, (7)
al k%@yﬂ Rlyllndep@@)?mbfs}ﬁleateﬂ@oyb&u blonyl (10)

%m HeCAh kigr{&e'theg 17&911 @W@'Mhﬂﬂex}‘ gt%aatga{&ﬂlform a 3- to 10-member 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 RE,

hydroxy, thioxo and oxo;

R®is (1)  halogen,
15 2) alky),
3) perfluoroalkyl,
4  -S(O)xR,,
%) cyano,
(6) nitro,
20 (7)  ROCH,

(8)  RICOy(CHy)-,
(9  ROCO(CH,
(10)  optionally substituted aryl where the substituents are from 1 to 3 of
halogen, alkyl, alkoxy, or hydroxy,

25 (11)  SO,NRERY, or
(12)  amino;

Rfis (1)  alkyl,

2 X-alkyl, where X is O or S(O)yy,
3) alkenyl,

30 4 alkynyl,
) perfluoroalkyl,
(6) NY'Y? where Y' and Y? are independently H or alkyl
(7)  hydroxy,
® halogen, and

b
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15 (12) dial kyl am nocarbonyl; or RO and Rh toget her

wth the Nto which they are attached forma 3- to
w@-20@mders7ring containing O to 2 additional PCT/US2003/030500

het eroatons selected fromO0, S(Om and N, optionally

substi t ut ed h 1 to g‘ oups I ndependent |y sel ected

from Re and o P ?‘i Y% hydr ogen, 20 (2)

per fREéuad Rﬁhﬂé}ﬂldeper(@ﬁtl}al kyl, (4) optionally substituted

aryl, or aryla kyl, vvhere t he aryl substituents are

fromlto 3 g endently sel ected from

hal ogen, al ky{2) aI ehl@)l)bptuﬁﬂﬂy e te0ed iwith hyfiokp, aﬁlﬁ@ oRCO,R!

and v is Otg 3; R6, and R7' can be independent |
Sel ect ed from?3al ky%rylaﬁaﬁcagagy opsippted gty Igéﬂgpn,t Hzg@@hylenedloxy’
84 alkoxy, alkyl or perfluoroalkyl,

@4 arylalkyl, wherein the aryl is optionally substituted with
perfluorolkyl or 1,2-methylenedioxy;
&)} alkoxycarbonyl,
10 (6) alkanoyl,
0 alkanoylalkyl,
) arylalkoxycarbonyl,
(10) aminocarbonyl,
(11)  monoalkylaminocarbonyl
15 (12)  dialkylaminocarbonyl; or
RE 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)n,, and N,
optionally substituted with 1 to 3 groups independently selected from R® and oxo;

R'is (1)  hydrogen,
20 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, and hydroxy;
25 mis 0to2; and
vis 0 to 3;
R® and R” can be indepéndently selected from alkyl and cycloalkyl, or a salt thereof.
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