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TI TLE OF THE | NVENTI ON NON- ANl MAL PRODUCT CONTAI NI NG
VETERI NARY FORMULATI ONS RELATED APPLI CATI ONS Thi s

wapphkioeEst on is a continuation-in-part of copePdi/ng2004/042380

appl i cation USSN 10/ 222,559 filed August 16, 2002,
and herein incorporated by reference. Reference is

al so made to CODGHWMEMFTMIWEMII@N 975, filed
July 14, 2003. These a50ve ment 1 oned app i cations, as

Oﬁgﬁﬁﬂm IR hndt PORBAUERTIONS
app |cé¥§ons avai |l abl e andtggggﬁgﬁgs referred or ©

cited herein, are h C r ef erence.
BACKMJND O: THE | I\"“_I;ergﬁ“&g ‘J(aélivfg)llc | nvent| On

This invention provides for jnproved qral veterinary .

f or illag 1 apRLcatian 6h AICRERUIRUEIAMa A nRIPoBHRE. CPRliGHon USSN
flavors derived from ani mal sources, which are .
1p£22155b) Bletl Auzhet 160 208Y, ahé bereReincirpotatadrbyysaence. Reference is also
organol eptic properties, as well as a nmethod to

rﬂl&[ﬂért@V thEndapplicalibh 103618078 Alled\Jatyer4,r008. These above-mentioned
for mul aFl ons, Wi thout resorting to the use of ani nal

a%@éga‘ﬁ[%hé & wfeilaé’ b &i)%l[dal i &{eef@h@l%ir{mihcmﬂ%ugir%m IMiIRations, if

I'én further prov for inproved chewa

vet er for S _of

VSR Ko Bt R e AL B AU R Mgy erence
sources and possess_good consi stenc ptability

byt he-ani mal - ACKLROUNLOT KEFAESATAN

Ther apeutic agents are adm ni stered to animals by a
FRiekl ofithe biventiohes. These routes include, for exanple,
oral ingestion, topical application or parental

admi nfi§d fleh@oh prdvedaeabt imiploasd valltvetesialgcioatiubyiohd)avhich do not
practitioner depends upon factors such as the

&) Y5h AGREMh AR BP ﬁ@ﬁ&rh Qsrivid 18 2R Q@@t@bg wdAth 8% palatable to the

erapeut| ¢ agent e condition of the

animal because of their good organoleptic properties, as well as a method to improve the
palatability of oral veterinary formulations, without resorting to the use of animal products
or flavors derived from animal products. This invention further provides for improved
chewable veterinary formulations or tablets, which do not contain animal products or
flavors derived from animal sources and possess good consistency and acceptability by the
animal.

Description of the Related Art

Therapeutic agents are administered to animals by a variety of routes. These
routes include, for example, oral ingestion, topical application or parental administration.
The particular route selected by the practitioner depends upon factors such as the
physiochemical properties of the pharmaceutical or therapeutic agent, the condition of the

host, and economics.
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host, and econom cs. For exanpl e, one nethod of

formul ating a therapeutic agent for oral, topical,
waelerosmb2782 subdermal administration is to fornmXCHUS2005@42380

t herapeutic agent as a past® or as an injectable

formul ation and reference is made to US application

Ser. MR- QR0 %néA hettoll! GUfdrRRItRAEYa Herapddfi0, agemfor oral, topical,
pendi ng, entitled | MPROVED PASTE FORMULATI ONS or to

ol ued8g] futigelio Slo Japtyge é‘é%*?&%a??g%’ et as paste or as an

1999 us P 5, 958 : .

aisesbi vty el Sl e o188y e e papee. St
, 174, 540, ' LONG ACTI NG | ECTABLE

PRI AB) 2066, CONTATIMES PAAFOIRRREVE DAL SREF ORMHL ATIONS or

di scl osure of these patent applications as well as the
toefer, eNoe 9985460051 Hidedkilnlyadd 1988, mefvelbhic 8stent t6ed89,112; Ser. No.
herein are expressly incorporated by reference. O her

051 1060, itnsd Roe opl 999l Rewtths. Phentaness,$s8; ageSer. INv. 89/152,775, filed
solid of Tiquid matrix for oral delivery. These

SELh0ds. 1c! Yg6s Chpupbles drsigeiele 17arsaof oLl IDONG  ACTING
he prhobl e assdci atned wth or a{/i torfrulations is :hat
R IR OB ATBN L SAAINR G I BR B3I R castor

cause, especi al I%/ in the situation with aninmals, the .
o1k Thodiseipsire ehthese prientappliqabgnyys Velb aﬁafél@ir%e.m%fé’fed therein and
e.g., US Patent 5,380,535 to Geyer et al., which

theavtettdsed dteddetdipie chpessly irvbgwaisbé by oafemghes. i ons f or

oral delivery of therapeutic agents, such as aspirin,

i bupr oliRR nth&Ishdln@Mpating thdiherpaiitt agepained sdlicort dquid matrix for
humans; U.S. Patent 5,894,029 to Brown et al, which

B%ﬂﬂal%? T 9hedry &ﬂocﬁuﬁl&uﬁgEhgv%ﬂjesdﬁg-'&ﬁ{f&bQ_grmulations. The problem

nacet’'ous materials, protelnaceols matéerials, such
as neats .qr vegetapl.e pr [ Qurces, an tiaonall
Asanatariteorsf frtaonc toft 1 EHpaRl aeRRl o Bl o unpteasan
Chau et al, which describes chewahl e dosage f_O{rT_B e e .
tastep pioglan g mowfeel ta shauformulation. whieh payse.sshgpially in the situation with
hydr ogenat ed starch hydrol ystate bul king agent and a
aaiteds, itresabuforreulatibk knbe mgeetad by the patient. See, e.g., U.S. Patent 5,380,535
to Geyer et al., which provides for a lipid based, chewable formulations for oral delivery
of therapeutic agents, such as aspirin, ibuprofen or erythromycin, which are unpalatable to
humans; U.S. Patent 5,894,029 to Brown et al., which provides for dried puff pet foods
comprising farinaceious materials, proteinaceous materials, such as meats or vegetable
protein sources, and optionally medicaments or vitamins; or U.S. Patent 5,637,313 to Chau
et al., which describes chewable dosage forms comprising a water soluble matrix
comprising hydrogenated starch hydrolystate bulking agent and a water insoluble bulking
agent.

Traditionally, in veterinary formulations, palatability had been achieved by the

inclusion of animal byproducts or flavors derived from animal sources into the



Traditionally, in veterinary formnul ati ons,

pal atability had been achi eved by the inclusion of
wa@piosmb278y pr oduct s or flavors derived from ani Pel/US2004/042380

sources into thefornulatiom F or exanple, i t i s c
~ustomary t o include attracts, s uch a s c hicken p

fYEelatioh. ¥ei cRemgey, it iseeaktontaay o frickie adtracts, such as chicken p owder,

rawhi de-derived products in dog chews to make the chew

@@é Lakke bE&E hﬁﬁ ﬂQQ or ERMidEd@ived Provuctidh @k chews to make the chew
5887350, Patent 6,093, 441; 'U.S. Patent

fod 5345 I TR Bhho S S s g1 05 B
AN TR Y tgagzﬁgéﬁes%zae«aﬁt o,

fallen into di sfavor because of the p035| bility o

5  Awelndcced aloowpwirotiicans of amnehpioduets 6f DynerBgs méﬂavqrs gerived from
t oxicity or diseases s uch as b ovine spongiform
aiigapsalreRdiahy reddatig €lleh fito elisfsvoa beemde OO thegyambibility of chemical or
veterinary formulati ons that do not contain ani nal

BloRIbHG & on&&ﬁﬁﬁfd)ﬂcﬁvfhwhqread | VS Sityder d esked § @A adTh H¥the spongiform
sources while stiil exhibiting good organol eptic

Eﬁql a‘?%( V)\IQ cgr glsPeEnzi‘p 'ani%eddfopo\fgldvagﬁﬂfﬁtﬁnﬁﬂﬁ oﬁ’ssthat do not

Ow as scent attractants I n

roducts or ent 382 to
SETAERIN -G AR e e R ——

flavors as the attractant (see, U S Patents

10  exibitingamodsorzpnolentic armperics2cWaTe nan-auisi} darived aroducts such as
these patents do not describe using valerian plants or
fralefiin blaavome kinovonalscénd ratrdctnisoins faod proidedis oheet toys (U.S. Patent
pharmaceuti cal agents needs to be masked. DESCRI PTI ON

735 B2 i NG JAR) BF QfigAl chdweihbi dhtih aviitgavddts the attractant
i nproved oral veteri nary formul ations conprising a t

&s%@ P @%teﬂ%#b?éﬂ?%’f '6%0@%1@ aad'e, %@#8' 19 %fe'h%g aid) these patents do
rivative “not” contarn ani mal products

flavors. derived fr.om ani m Q t hat

apb GRS TRp Cisine velsEiRY 1A R Ph Ao o fagnﬁaﬁons in which the

peallng This invention further provides for

15 euficahegeatn reedetodigmaskod.f or nul ati ons or which do

not contain ani mal products or flavors derived from

ani mal sources arDESCRIBPTEONCOR THHR INMENEIONN

acceptability by the

The present invention provides for improved oral veterinary formulations

comprising at 1east one nodulisporic acid or nodulisporic acid d erivative, which do not

contain animal products or flavors derived from animal sources, that exhibit organoleptic

20  properties that the animal finds appealing. This invention further provides for improved

chewable veterinary formulations or which do not contain animal products or flavors

derived from animal sources and possess good consistency and acceptability by the
animal, as well as an improved process to prepare chewa @8Xbterinary formulations.

In this disclosure and in appended claims, terms such as “comprising” and

25  “comprises” and the like, have the meanings ascribed to them in U.S. Patent Case Law.
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animal, as well as an inproved process to prepare
chewa dSXbterinary fornmulations. In this disclosure

wa@pasiose7appended cl ai ns, terns such as "conpriBCTYS20a41042380

"conprises" and the |Iike, have the neanings ascri bed
to themin U S. Patent Case Law. The terns "conprises”

BHRCker 6D qhiysiseg)” ardl Ccoppeitigsided opademcdandf dfowt fer the inclusion of
i nclusion of additional ingredients or steps. Cearly,

AIERAYERES AR qﬁ% gy formulation, which does not
contal n ani nma ucts whi ch conprises at | east one

nodul ric Cld derivativ er.
oL bRl yReHBh PLRubRELARly doep aor soppin snimal
novel feature of the h rein invention, as well .
nredurbusvineh qormavisht .aﬁg 8t PP%d%quBSPﬁélPaé‘Flflegr dh %ﬁvaﬁve thereof,
animal, e.g., dog, cat, by applying the fornul ation,
advgntagwum/ht Wtyhrmdnmmmgldﬁ,o is @r bpae i grgneyd feature of the herein
fornmul ations, e.g., by admnistering the ingredients,
iBvétioh s wely &4 metitbdbdsi pref@mingrog sreafing parasites @ntdnoanimal, e.g., dog,
That the invention perforns as herein described is

ST By %}éﬂ?s o URRX BEGhASicH) de BONRBMINGHS and NASH0AS dfo@t R@paring the

enbodl are di sclosed or are obvious, from and

ass I S
%ﬁs%ﬁ/ ia_gfﬂ'l%ﬁte#] t\ﬁ"e rg%@(? L& n,\/%% ta%nﬁc%)reg\%h(g Basic features of

or a chevva e veterl nar for nmul at i.on h does. n

0% ivERHomn it el thp ARYFREPR Dl %‘&%ﬂp.@é&eﬁéf FURFiFpe, wexpected
anount of a pharnaceutically active agent which
apdmondlsdeusei t her: a) at | east one nodul i sporani de acid
or nodulisporic acid derivative; or b) a conbination
conprilsseignd pthait ethbadiineni aradieclogedtor Areoebvivush &sycand encompassed
derivative; and

by, the following Detailed Description.

DETAILED DESCRIPTION

The present invention provides for a chewable veterinary formulation, which does
not contain animal products, which comprises:

-effective amount of a pharmaceutically active agent which comprises

either:
a) at least one nodulisporamide acid or nodulisporic acid derivative;
or
b) a combination comprising
1) at least one avermectin or milbemycin derivative; and
ii) at least one compound selected from the group consisting
of praziquantel and pyrantel,

-at least one filler;

-at least one disintegrant;
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ii) at |east one conmpound selected fromthe group
consi sting of praziquantel and pyrantel; -at |east one

WO 200b©62782 at | east one disintegrant;-at | east PEEUS2004/042380
non- ani mal product containihg flavor or flavor derived
froma non-ani mal source; -at |east one binder; -at
| east one Bureatoastnon-adtmailgasducooentginanglavoi ngflavor derived from a
solvent, for exanple, water or an aqueous sorbitol
ﬁﬂiﬂ%&&ﬂbuﬁ%g -optionally, at least one antioxidant,
at least one b uffering a gent, at least one
preservativ r_at.least one col orant; and
opti onal | y',aﬁgasgé)g?i%lnnél?ﬁor, preferably, a chewabl e
veterinary formul ati on, which does not contain ani ma
product s, WhicaH cBgRPRFEE@el _effective amount of a
phar maceutically active agent which conprises either: )
a) at | eastat ast onedaingmngselveat, do1 ekagivle ORIPY & FEradueous sorbitol
acid derivative; or b) a conbination conprising i) at
doB@fdn; @@ avernmectin or mlbenycin derivative; and ii)
at | east one conpound selected fromthe group

consi sting_¢ iioﬂl@%hﬂ%ﬁﬁ@ﬁe ARxREnA AL Bbast o Ae buffeiig a gent, at least
sel ected fromthé group consisting of soy protein,

gr?er&ege%)dtivg,r o ﬁe@slgcln%tc%f)or}aﬂ{? gﬂd; optionally, a coating;
or, preferably, a chewable veterinary formulation, which does not contain animal products,

which comprises:

-effective amount of a pharmaceutically active agent which comprises

either:
a) at least one nodulisporamide acid or nodulisporic acid derivative;
or
b) a combination comprising
i) at least one avermectin or milbemycin derivative; and
ii) at least one compound selected from the group consisting
of praziquantel and pyrantel;
-a filler selected from the group consisting of soy protein, corn cob, or corn
glutton meal;

-disintegrant;

-a non-animal product containing flavor or a flavor derived from non-
animal source which is a hickory smoke flavor;

-a binder;

-humectant;
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-di sintegrant; -a non-ani mal product containing flavor
or a flavor derived from nonani nal source which is a

whe@ko678snmoke fl avor; -a binder; -hunmectant; PCT/US2004/042380

-granul ating solvent; -optitonally, an antioxidant, a
bufferi ng agent, preservative, or a colorant; and - is

opti onal | y-geamlgthgablvestast one coating. Further, the
present invention provides for a nethod for enhanci ng

the pal at ak%bhbﬁa)ﬂyogn AtiOkidhntY 8 LRFARS ¥ gérﬁrgwséﬁ/hﬁ%, or a colorant;
conpri sing at | east one nodu1|spor| acid or

(&dul i sporic acid derivative, which does not contain
ani mal products or flavors derived from ani mal sources
whi ch conpr. ses d|n ckory snpke flavor, which
optional |y’ is gpHL y&@%ﬁ&@%k@“é@?ﬁﬂ%F% to the oral
veterinary formul ati on. Mdst preferred are chewabl e
Kusther.i thepyestairinueniionaneyidehforte methadtioremtating dhe palatability of an
products, which conprise: -an effective anmobunt of a
qhbvetadeuy foalutatbatdowerlmenit 166si ofe alupispasacid bhasdwsporic acid
at | east one nodul i sporam de acid or nodulisporic acid

Qv Witfeh @es bt @orﬁ%ﬁﬁghﬁ‘ﬁél g%ﬂuﬁ%r@rﬂa%ﬁgien%d fbm an1 al sources
| east oOne aver msctl n or mycin derivative; and T

Which® ?ﬁpﬁbsre]% 029 @ﬁjck% ﬁltgﬁg %%ygénn\%/%chg p%o%ally further comprises

consit s ZI quan

caramel, to the oral veterinary formulation.
Most preferred are chewable veterinary formulations, which do not contain animal
products, which comprise:

-an effective amount of a pharmaceutically active agent which comprises

either
a) at least one nodulisporamide acid or nodulisporic acid derivative;
or
b) a combination comprising:
1) at least one avermectin or milbemycin derivative; and
ii) at least one compound selected from the group consisting
of praziquantel and pyrantel;

-about 20 to about 60% of a filler selected from the group consisting of soy
protein, corn cob, or corn glutton meal,;

-about 1 to about 20% of a disintegrant;

-about 0.1 to about 20% of a non-animal product containing flavor; or a
flavor derived from a non-animal source;

-about 0.5 to 10% a binder;



-about 20 to about 60%of a filler selected fromthe

group consisting of soy protein, corn cob, or corn
w@basoeatsreal ; -about 1 to about 20% of a di sSi PCEYRZNN/P42380

-about 0.1 to about 20% of & non-ani mal product

containing flavor; or a flavor derived froma

non- ani mal-asai5ae abod 20U ofd Munietah@®%4nd bi nder; - about 5

to about 20% of a hunmectant; and -about 5 to about 20%

gr anul at i ngb QIS8 AhoyBYSEGatARd Qe el oht of

formul ation. Especially preferred are chewabl e

iR EbRe o R A PR, B Rl o S veterinary
har maceuti cal ]y active agent i ch conprises either:
fgljmaﬁtlcrr@awbw 1§49 1196 GRMRLE FBRAHPERAUS S WRigh COMBRIES spor i c
acid derivative; or b) a conbination conprising: i) at )
5 least one -aweflveittd amount wif | aoghayierutically agtiveeageahwhioh) comprises
at | east one conpound sel ected fromthe group
eithexsi sting of praziquantel and pyrantel: -about 20 to
about 60% of a filler selected fromthe group
consi sting of sy RLGdRehodfNpBranfle a8l of AbBultpbEit 98d derivative;
neal ; -about 1 to about 20% of a disintegrant;  -about
0.1 to about 20% of the non-aninmal product containing
| avor or flavor derived froma non-animl source is a

hi ckory bar becub flavor,;. -about, 0.5 to 10% a bi nder;
e) a combination comprising:

10 i) at least one avermectin or milbemycin derivative; and
ii) at least one compound selected from the group consisting
of praziquantel and pyrantel:
-about 20 to about 60% of a filler selected from the group consisting of soy
protein, corn cob, or corn glutton meal,;
15 -about 1 to about 20% of a disintegrant;
-about 0.1 to about 20% of the non-animal product containing flavor or
flavor derived from a non-animal source is a hickory barbecue flavor;
-about 0.5 to 10% a binder;
-about 5 to about 20% of a humectant; and
20 -about 5 to about 20% granulating solvent,
and, optionally
-about 0.05% to about 1.0% of an antioxidant,
-about 0.05 to about 1.0% of a preservative, and

-about 0.001 to about 10% of a colorant,
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-about 5 to about 20% of a hunectant; and -about 5 to

about 20% granul ati ng sol vent, and, optionally -about
wO2@5862782 about 1. 0% of an anti oxi dant, -aboutPOT/052004042380

about 1.0% of a preservative, and -about 0.001 to

about 10% of a col orant, based upon total weight of

ER6dup @ fofd) - wiBie dfoformttilati b nShevfeneiationk evheoiu the padulisporic acid

acid derivative is t-butyl nodulisporamde (or

i 1 d SRS Ld§u i ©f ¥pRhRiR’) 8d-esprailRireferred.

%é%ﬁ%&%%E@%ﬁggg@ﬁgﬁ?&?ggzgﬁa%?%%%pﬁ%ich %oes not hes

contain ani na roduct.s e Y T . ‘

o et PUBOHTB AR St penf e o 15 B oy Bhtain pimal products

whi ch conprises either: a) at |east one

WoighicppBrehi de aci d or nodul i sporic acid derivative;

or b) a conbination conprising: i) at |east qQne . )

aver mecti n- or miahbeffigetive aaqunt fi & @hagmereptigally aptigs pgent which

one conpound sel ected fromthe group consisting of

Madidsiaitieel and pyrantel; - at least one filler; at

| east one non-ani mal product containing flavor or

flavor derived fyama: BN rafIer2eRS ordloduB&soricRRR derivative;

| ubricant; at |east one flow aid; and optionally, a

lleast one antioxidant, alleast one p H modifier,
F1east

b) a combination comprising:
i) at least one avermectin or milbemycin derivative; and
ii) at least one compound selected from the group consisting

of praziquantel and pyrantel;

at least one filler;
- at least one non-animal product containing flavor or flavor derived from
a non-animal source;
- at least one lubricant;
- atleast one flow aid; and
- optionally, at least one antioxidant, at least one p Hmodifier, at least
one binder , at least one disintegrant, at least one surfactant, at least one
preservative, and at least one colorant, and
is optionally coated with at least one coating.
Also provided for by the present invention are chewable veterinary formulations
comprising at least two pharmaceutically active agents wherein at least one of the agents is

nodulisporic acid or a nodulisporic acid derivative. The additional pharmaceutically active



one binder , at |east one disintegrant, at |east one

surfactant, at |east one preservative, and at | east
wor@s06782 ant, and is optionally coated wi th apPCT/@8204/042380

one coating. Al so provided $or by the present

i nvention are chewabl e veterinary formul ati ons

ggenpsr insthizgerabodimastt mhwinglhde nedidisportabdiy aacin wddidgentmedulisporic

wherein at | east one of the agents is nodulisporic

G4 deratide BPL UlrieP phirmad&itlallehdtNaicbMPouddie addi ti onal
pharmaceutically activeagents in this enbodi nent may

inclu i ' | dgli.f | i i i i
oSS ARG b AOLAD AL pREPbe inchded in o imvenive
har maceuti cal l.Ly act.i,ve co und. Cl.asses of  f
bleler e lide 18ENFILeS, ACATICHIE REATH R SEP Tt
inventive formulations include insecticides, _ . . _
5  rewiereiidasti-ipframiatdry detes (N§ASRAEh psetra peepsinhibitors and antibacterial
oi | -sol ubl e, nonsteroidal anti-inflanmatory drugs
¢NGAIuREy., Spedfiorlassasofi cohigouhdy whwhdfal ntittha chesei cddsses include, for
conmpounds. Specific classes of conmpounds which fall
antpl8) RESRCEhASEESh | AC| VeighectiBl MDIROBIE. AMBIHIBA! | Pfinomectin,
(such ‘as ivernectin, abanectin, enmanectin,

%&F@g&ff? Ghdded @rﬁﬁes%ia!n{bctig}éﬁi?tfeﬁry’cﬂlasﬁgéﬁro%%h?%géésﬁ}ls, androgens,

myéi ns, estrogens, proges ogens,

substituted. pyridyl met hyl. deriyatives, e
SR PR Y otk PhabINBoles, COX-2 inhibitors, 2-(2-
benzi m dazol yl ) -pyrim di nes derivatives, macrolide )
10 Wumdéquhl%pzn@@gnemd@%ﬁatws,amaqtﬂhsl@q aitthaetigse 2-acyl-4-oxo-pyrazino-
derivatives, such as prazi quantel or
Ispduiholbiet dxrivativesy euch- §s2prazisdntd] utreldd.§ jorgtraipydre-ai [k snbstituted | vinyl
and 2-[(2-substituted)vinyl]-2-imdazolines such as

PYiAIdiRE a8 Qe[k()%ﬁostiﬁﬁécﬁmnyﬁrﬁﬁﬁidﬁﬁ)li,neﬁ Sl 4y %lrantel (see U.S. Patent -

I ncorporated by reference.) Nodulisporic acid and

j C: acl i i are known in the art as
%’ggyéﬁztsE@%%I?mg%’g{aégﬁ%@éﬁéﬁgi tic agents. These
conpounds. are based.upqgn.thr.ee styuctures, A B or C,
wht onRaDisPe B8 RO AHLLErE ari S sS ats Gt & e s potent
(conpound A) . 29, 30-di hydr o- 20, 30- oxa- nodul i sporic acid

15 ?I@@m@@‘@l aefomtipaensitic agenfs. These compounds are based upon three structures, A,

ephigieets, oil-soluble,

B or C, which have the following structures:

nodulisporic acid (compound A)

20 29,30-dihydro-20,30-oxa-nodulisporic acid (compound B)



31- hydr oxy- 20, 30- oxa- 29, 30, 31, 32-t et rahydr o- nodul i spor
ic acid (conmpound C) These conpounds were obtai ned
wo e@s10637182 f er ment ati on cul ture of Nodul i spori UPECEPS2004/042380
MF- 5954 (ATCC 74245) and the isolation and
purification of the three nodulisporic acids are

i nfecti ng man .
have utility |n°hunan and ajpi nal health agriculture

and pest control in householid and commerci al areas.

The di sease or group of diseases described generally

as helmnthiasis is due to infection of an ani mal host

W th parasitic worns known as helmnths. Helmnthiasis
2h8§ apreval ent and serious econonmic problemin

donesti cated ani mals such as swi ne, sheep, horses,

cat t 3é;hydoaty=20,3000%a-29,30,3 1, 3D itethahybtet fictiudis d‘rﬁi%cﬁ(compound 9))
Il amas, reindeer, |aboratory aninmals, forbearing

animals, zoo aninals and exotic species and poultry.
Anong the hel m nths, the group of worns described as
, oespread apd oft-- ti mes serious
The nost
ni mal s

6 : e, Ascari di a,
Oxyuris, Ancyl ostoma, Uncirpri a, Toxascar|@4and
Parascaris. Certain of these, such as Nemat odi rus,
Cooperia, and QCesophagostomum attack prinmarily the

Theseesdnftahal hagé blihel BoBEHR, fSteRaAty TIRRIRNSP NS ARG orium sp.

Ostertagia, are nore prevalent in the stomach

l\/ﬁiu 5944 ((AS'II[(}?(F ?4%@%8%@1%{ ¥§§g1llj puma ca%on o%nh Ih?eetrPOduhsponc acids

ngs. par a

are disclosed in US Patent 5,399,582. Derivatives of these compounds are described in
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; 5,299,582; and 5,614,546.

Nodulisporic acid derivatives possess potent activity against parasites, particularly
helminths, ectoparasites, insects, and acaricides, infecting man, animals and plants. These
compounds have utility in human and animal health, agriculture and pest control in
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
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may be |located in other tissues and organs of the body
such as the heart and bl ood vessel s, subcut aneous and

woO goosloed78z ti ssue and the |ike. The parasitic PCT/US2004/042380

infections The parasitic inlections k nown as h

elmnthiases lead t o anema, malnutrition, w

peevietens spd werdughacohomis, probleer & damegieated animalpshels apswine, sheep,
the intestinal tract and other tissues and organs and,
hiofseb,efattley pddis alogsl , catspsish, &mififlalo, camelealdmB] reitieer, Meeiten) animals,
host. The conpounds of this invention have activity

fRGRAMSY arliER S,RAARhk 8Rd cROME dplciddsid pRIkriT BnRIngGhe helminths, the
active against Dirofilaria i n dogs and cats,

LI Qi . ' pi.cul uris i n - .
eB 8 ST P B B eo SR el b By 38 N, imes serious
ticks,. mtes such as scabies lice, fleas, blowlies, ) :
iBdsEH o 5hE SHRGHeP AL BRI oMG S oERR e T Reries infecting
ﬁéulpry, such as Ctenophal i des, |xodes, Psoroptes, and i
theamiisisa, refdredhelep abgee | e sPaemenohpng Trishesirengying, Ostertagia,
such mgrating dipterous | arvae as Hypoderma sp. in
NahdtddirusGCasdparmp Aistarss, IBunbsivmem, Gesopl@gbaombong Bpabertin, Trichuris,
rodents and nui sance flies including blood feeding
Stionesluandrichdddd, | Destydvadhk, p1liagiad Gigbrol@inta/ aDinkeRia, Heterakis,
are al so useful against parasites which infect

ﬁ%@ﬁhﬁ«sﬁﬂ&i& @?ylggs:, %g]ic?lggl%g@pgﬁaﬂm %‘oxgﬁﬁﬁm Parlascaris. Certain

conmon genera o e gaét ro-intestina

tr.act of _man.are cyl ost ona cator, Ascaris, .

o e ghel Aot odiin, SRRty A Preaphag SRR tegk primarily the
.and Enterohius. Other nedically inpaortant, genera o f .
intesting] tract Wilechess.suly anHasmonghlis m@@&teﬁa%t g fnore prevalent in the
ti ssues and organs outside the gastroi ntestinal tract
stameachivehilei stillanthens swobrasdisiyotaudus a¢ &verdén the, lu@gsu gitd] other parasites
Onchocerca and Loa, Dracunculus and extra intestinal

waigecabd ihethemisssds didl oryadis 08 tHet Hoaygyitlohdhs hamd and blood vessels,
Trichinella. The conpounds are al so of val ue agai nst

sBb&ARBAY and #AshdiicZiddGe HRA thdPliké NIHNSRES S MIEtRInBerhe parasitic
di pterous pests causi ng annoyance to man. Noduli sporic

iﬂﬁkt{i’o&q{ﬂo&@faésv ]?ﬁm%tﬁlagéssl%aﬁ% 'g?{gl%q%? iarfl%}triﬁgﬁl ﬁzg?agcléxgss, w eight [ oss,

pests suc e cockroac asp., ¢C

e B SIS 2R 8 LIS S8 G o i
ugugae’cgc’l, r;g gsfﬂ? ?n c?er:]a?h 3? ’Ehsé'infected host. The compounds of this invention have
activity against these parasites, and in addition are also active against Dirofilaria in dogs
and cats, Nematospiroides, Syphacia, Aspiculuris in rodents, arthropod ectoparasites of
animals and birds such as ticks, mites such as scabies lice, fleas, blowflies, and other
biting insects in domesticated animals and poultry, such as Ctenophalides, Ixodes,
Psoroptes, and Hematobia, in sheep Lucilia sp., biting insects and such migrating

dipterous larvae as Hypoderma sp. in cattle, Gasterophilus in horses, and Cuterebra sp. in

rodents and nuisance flies including blood feeding flies and filth flies.
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Nodul i sporic acid derivatives are al so useful against

i nsect pests of stored grains such as Triboliumsp.,
waemsiosi7ez sp. and of agricultural plants such B&T/US2004/042380

aphi ds, (Acyrthiosiphon spi}; against migratory

ort hopterans such as | ocusts and i mmature stages of

i nNeduKsdoriei agdoderplatings tates ilse. uddfel agaipeiupdmsidgse which infect

useful as a nematocide for the control of soil

marrﬁﬁﬂ@t QPR %s 3Rd, AdANndRAARE! The THER cBHnR &indROYMNSarSdtes of the
whi ch may be of |nportance in agriculture. The

gastx%-lﬁ”cb i t].%ﬁ ff’l H an Q' XnHﬁS:It%le' Nedafiil Lj&&aﬁgr agyloides,

nest-s npouh

ed
ed abo he inf.ested. are vels in
TricBRle. SRRy | Gireuih ot LA OB O {hef)glc%@{lﬁaﬁyeWﬁa@t genera of
I n addi tion to a_direct-butsl ow onset toxic effect on
paragifes mhich Hwe sfoundianc Hispblacd Rasothen disglesepnd rgast opfgide the
the nest by sterilizing the queen which effectlvelﬁ
gastobéstestimph tradieare st filigdad worwp snélcasmBlughenarlaj Bsigia, Onchocerca and
derivatives are also effective agai nst arthropod
LoaPpPsdcancdlos agk anph éntbdtealb stagésCéBSthel iatestingl worey Steorigytddes and
insects in donesticated animals and poultry, such as

Tncan%ﬁQC ‘THQ %Bﬂnﬁ@ﬁnds'a&‘@ﬂ‘% of VAL 9P4i8s arthGIoldh PaBSizing man, biting

Hemat'obia. [t is possible to ¢ ombi ne nodul i sporic-acid

msectﬁ gué% {C)IHlef g%?é’r&?s ﬁgfs%ﬁﬁls%%ﬁllﬁlt géﬁg:% tx\"xﬁalﬂ ot her

acaricides in order to

bro r.spectrum.of activit ,
o Naduf é(? GorviESFs B ect b faireheldGaS sygh as the
d| scl oses co adm ni steri ng nodul i sporic acid
cocldesab diltslls S FloHiser el | FNSqly GProeap, besiamédtagamus sp., the
eprinonectin, abamectin or m | benycins, or other
houseifityi Medcaidotriesticagpsm el assiead masadusantitek,, teymyiteaané bntsor
febantel, praziquantel or benzim dizoles, such as

t hiNIRNSAR| £i® deGRREN SRZDLuscBiINaindt H3b& 66 UTiskR8d grains

therein include IR conpounds such as | uf enuron,

sucH;FJSsg‘iﬁuggﬁmpaP . %Eéépyﬁ édﬁ gﬁggﬁlltlgglf lp‘?{é?g” éuch Sgse aphids,
oot F sl TRk &ﬁﬁiﬁﬂ?ﬂge sages

.antiparasitical spectrum it i 5t possible

of inspeLy); fl&ng op antdispue. e cRmpgHeds e nesial agia nem%qqkdq foF the control
particul ar ani mal or

of soil nematodes and plant parasites such as Meloidogyne sp., which may be of

importance in agriculture. The compounds are also highly useful in treating acreage
infested with fire and nests. The compounds are scattered above the infested area in low
levels in bait formulations which are brought back to the nest. In addition to a direct-but-
slow onset toxic effect on the fire ants, the compound has a long-term effect on the nest by
sterilizing the queen which effectively destroys the nest.

Nodulisporic acid and its derivatives are also effective against arthropod pests, for
example fleas, ticks, ice and other biting insects in domesticated animals and pouliry, such

as Ctenocephalides, Ixodes, Psoroptes, Lucilia and Hematobia.
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di sease state. For this reason, the results of various

conbi nations is not always successful and there is a
woe®d/062181 he art for nore effective formnul ati oPCT/R20041042380

may be easily adm nistered18o the animal. This

invention includes all nodulisporic acid derivatives

know It s péesibde tq c dmbingdiodglisgpotic scelr @i sodrsporicactl desivatives with

t hose described in the prior publication described

ARRVisecWiiied) pafRitRId%E 858l aXarki(IERIIAVradrad deMiek e fetenke spectrum of
Especially preferred are fornul ati ons conpri si ng

i I ' ' RY f r : 1N g
AL OP el 85, Gl 9 PHLR 081t o
3). opt.ional]y substituted al kenv]., (4) optionally. .

T I R B TN Y D —
cycl oal kyl, (6).optignally substituted, cycl] oal kenyl

aRapEcetih ahBedtin ofomiliersyring, &t qfhey pothelnaingic agentsyspsh jas morantel,
cycl oal kyl and cycl oal kenyl are 1 to 3 groups

pynategle nde nfebantsle | pezigdarttelo mr ( ibpnzimidizoley,i ishichX- 28 khapendazole or
where X is Oor S(O1n. (iii) cycloal kyl, (iv)

Qyrhedazole( V) Oftik ogedts (Ae¢bckibed athereir ihélhde aldRoXdompounds, such as

(viii) NY1Y2, where Y1 and Y2 are
lufenuron, methoprene or 1-N-arylpyrazoles, such a fipronil. See also, U.S. Patent
5,962,499 and 6,221,894. While it is known in the art that it is sometimes possible to
combiﬁe various parasiticides in order to broaden the antiparasitical spectrum, it @65t
possible to predict, a priori, which combinations will work for a particular animal or
disease state. For this reason, the results of various combinations is not always successful
and there is a need in the art for more effective formulations which may be easily
administered to the animal.

This invention includes all nodulisporic acid derivatives know in the art, including
all steroisomers, such as those described in thé prior publication described above, which

are expressly incorporated by reference. Especially preferred are formulations comprising

nodulisporic acid derivatives of the formula:
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i ndependently H or al kyl, (ix) alkanoylam no, and (x)
aroyl am no wherein said aroyl is optionally

wgewssei7eted with 1 to 3 groups i ndependent|y BET/881004042380
fromRf (7) aryl or arylal Ryl, wherein said aryl is
optionally substituted with 1 to 3 groups
wingteipendent |y sel ected from Rf, (8) perfluoroal kyl (9)
a 5- or 6-nenber heterocycle containing froml to 4
Ieker oat ong) i ndgespdant |y sel ect ed™f ronmoxygen, sul fur
and nitrogen atonsoptionally substituted by 1 to 3

groups in endcg;gito 158186 m hydr oxy, oxo, alkyl
and hal ogd(g?) an m}??ﬂ@ﬁ rra{;ﬁlgegas turated or partly
unsat ur at e R2, .R3,.;.and R4 are independently ORa,
OCC2Rb, (Igb) Nﬁ@&&?algfsﬁsgﬁgﬁgﬁ%ny present =0, =NOR a
or =N-NRcRd; R5 and R are H, or  R5_and Re together
repr esent (74)); qppiopally ubsigisd aynyh) t he fragment RS
is (1) H (2) OrRa, or (3) NReRd Ris (1) H, or (2)
ORa; Rio0i 5§1) d@tionally 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,
) halogen,
(vi)  cyano,
(vil) carboxy,
(viii) NY'Y? where Y' and Y? are
independently H or alkyl,
(ix)  alkanoylamino, and
(x) aroylamino wherein said aroyl is optionally substituted with
1 to 3 groups independently selected from Rf
N aryl or arylalkyl, wherein said aryl is optionally substituted with 1
to 3 groups independently selected from RE,
®) perfluoroalkyl
©) a 5- or 6-member heterocycle containing from 1 to 4 heteroatoms

independently selected from oxygen, sulfur and nitrogen atoms
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(2) (O ORb, (3) YONOR)Re, (4) C(ONRcRd, (5)
NHC(0) OR b, (6) NHC(O NRCRd, (7) CH2ORa, (8)

WERRSOZRD, (9) CH20C( O NRcRd, (10) C( O NRcNRcReICT/U82004/042380

(11) C(O NRcSO2Rb; represenss a single or a double

bond; Ra is (1) hydrogen, (2) optionally substituted

al kyl, (3) opti@aniehilyy sibbstuicdityedtead lgeowpk indepyndently selected from
optionally substituted al kynyl, (5) optionally

substituted al kareoy, ok6) alR iuﬁflﬁklbgerﬁ Wagtwhidh @flay be saturated or
al kenoyl, (7) opti onal |y substituted al kynoyl, (8)

optionally subyéallﬁ}zj%gs)ghg é/l (9) optionally

substi t ut ed ar optl onal | y substituted

6 BroBilsy raepasnBEbRoTF IR ST CG o

aIkIsquonI 13 tlonaII ubstituted cycl oal kyl
Ri an%Rz represe¥1t —E) %IO& or =N y ds y y

R;s and Rg are H; or
R;5 and Rg together represent -O-;

R;is ) CHO, or

(2) the fragment

Rgis 1 ",
(2) OR%or
(3) NRR
Ry is (D H, or
?) ORY
Rio is (1) CN,

2)  C(O)OR’,

(3)  C(O)N(OR®RS,
4)  C(ONRR,

(5) NHC(O)OR®,
(6) NHC(O)NRCRY,
(7)  CH,OR?,

(8) CH,OCOR®,

(9)  CH,0C(O)NR°RY,



(14) optionally substituted cycl oal kenyl where the

substituents on the al kyl, al kenyl, alkynyl, alkanoyl,
wa@bdosnerB2 al kynoyl, aroyl, aryl, cycl oal kanoyPCT/US2004/042380

cycl oal kenoyl, al kyl sul fonyb, cycloal kyl and

cycloal kenyl are from1 to 10 groups independently

sel ected f8m HYEDRNRRkexy, cycl oal kyl , aryl al koxy,

NRgRh, CO2Rb, CONRcRd and hal ogen, (15)

perfl uor oa(ﬂlkyl ,CQBR 8OR sul f onyl optionally
substituted with 1 to 3 groups i ndependently sel ected

tr=am al kylrepieSdritd 46ihSRIK Y ldoublt bbRd; hal ogen and
cyano, (17) a 5- or 6-nenber heterocycle containing 1

g 4 heteqq rgyﬁﬁg gcted from oxygen, sulfur and
nltrogen op ion stubstituted by 1 to 4 groups

i ndepende y select dfro al kenyl ,

perfl uor ogltzi ?11 '%f%nﬁa@%}l cyano, COPRL and

hal ogen, and may be saturated or . partly

unsat ur at &) RtPHt@n%lbj substituiegd afsoylonal |y substitut ed
aryl, (3) optionally substituted al kyl, (4) optionally

substi t ut €d) al kaptiphally §ibstigpted @llanly substit ut ed
al kynyl, (6) optionally substituted cycloal kyl, (7)

opt i onal | 5y ubsdptionhledsubpituredlakenyyl, or (8) optionally
substituted heterocycle containing froml to 4

het er oat ong) |nQﬁﬁﬁﬁggp&mmﬂﬁﬁh%ﬂ&ﬁg?fron1oxygen sul fur
and nitrogen; where t'he substituents on the aryl,
al kyl, @) optionally substituted alkynoyl,
(8) optionally substituted aroyl,
) optionally substituted aryl,
(10)  optionally substituted cycloalkanoyl,
(11)  optionally substituted cycloalkenoyl,
(12)  optionally substituted alkylsulfonyl
(13)  optionally substituted cycloalkyl
(14)  optionally substituted cycloalkenyl
where the substituents on the alkyl, alkenyl, alkynyl, alkanoyl, alkenoyl,
alkynoyl, aroyl, aryl, cycloalkanoyl, cycloalkenoyl, alkylsulfonyl,
.cycloalkyl and cycloalkenyl are from 1 to 10 groups independently selected
from hydroxy, alkoxy, cycloalkyl, arylalkoxy, NRER™, CO,R;,, CONRRY
and halogen,
(15)  perfluoroalkyl,

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

selected from alkyl, perfluoroalkyl, nitro, halogen and cyano,
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al kenyl , cycl oal kyl, cycl oal kenyl, heterocycle, or
al kynyl are from1 to 10 groups independently sel ected
wo e@s1063782 hydr oxy, (ii) alkyl, (iii) 0x0, (i Vv)PCSORNR04/042380

R11, (v) arylal koxy, (vi) RAydroxyal kyl, (vii)

al koxy, (viii) hydroxyal koxy, (ix) am noal koxy, (x)

cyano, (xi(l7yrercapta; 6tmemperahktetoc$(l®) oontdiningi | to 4 heteroatoms

cycl oal kyl optionally substituted with 1 to 4 groups

i ndependeng]atted et to@fiiénr, @avﬁ!aeand(mwge;rpmidﬁah’\gﬂwﬁmted by 1 to 4
C(O NRsRh,

(xv) hal ogen, (xvi) alkanoyl oxy, (xvii)

(xviii) CEBuips iglééﬁ%dgrﬂfﬂélect&?(ﬁbm' MRIRMkenyl, perfluoroalkyl, amino,
C(O)NRRY, cyano, CO;R" and halogen, and which may be saturated or
partly unsaturated;

R’ is 1) H
(2)  optionally substituted aryl,

3) optionally substituted alkyl,

4 optionally substituted alkenyl,

%) optionally substituted alkynyl,

(6) optionally substituted cycloalkyl,

@) optionally substituted cycloalkenyl, or

® 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,
(i)  oxo,

(iv) SO,NRER,
V) arylalkoxy,
(vi)  hydroxyalkyl,

(vii) alkoxy,



(xxi) 5- to 9-nenber heterocycle, which may be
saturated or partially unsaturated, containing froml

WO 2004/0b382r oat ons | ndependent |y sel ect ed from BPXI/GE2004/042380
sul fur and nitrogen, and op8ionally substituted with 1
to 5 groups independently selected fromRe, (xxii)
optional | y subsfviitut ligdiraryplkoxywher ei n t he aryl
substituents are 1, 2-net hyl enedi oxy or 1 to 5 groups
i ndependent |y s?*pct@ﬂuﬁgmwayka (xxiii) optionally
substituted aryl al koxy, wherein the aryl substituents
are 1, 2-nethyl e d|o or 1 to 5 groups independently

sel ected from Re, XXI v) perfluoroal kyl; Rc and Rd
are |ndependenth%)sel g fromRb; orRc and Rd
together vith t |th they are attached forma

3- to 10-nenber ning O to 2 additiona
5  heteroatons sel edﬂgﬂéhgaw S(Om and N, optionally
substituted with 1 to 3 groups independently selected
from Ry, hydr oxkiiik h¢yskas QP@N@HYE@b$§HWQ) hal ogen,
(2) alkyl, (3) perfluoroal kyl, (4) -S(OnR, (5)
cyano, (6) ni t reith(1 4 4%rd>LQJ(s(ﬁhd1e®¢ﬁ&ent1§/8¢leRem(r£RQ) V-,
(9) R OCQ CH2) V-,
(xiv) cycloalkenyl,
(xv) halogen,
10 (xvi) alkanoyloxy,
(xvii) C(O)NRER",
(xviii) CO,R,
(xix) formyl,
(xx) -NRER",
15 (xxi) 5- to 9-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°,
(xxii) optionally substituted aryl, wherein the aryl substituents are
20 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;

25  R°and RY are independently selected from R®; or
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(10) optionally substituted aryl where the
substituents are from1l to 3 of hal ogen, alkyl,

w@bkdosxy278Dr hydroxy, (H) SO2NRgRh, or (12) am pOT/URI004/642380

(1) alkyl, (2) X-G -C4 all9l, where Xis Oor S(Om

(3) al kenyl (4) al kynyl, (5) perfluoroal kyl, (6)

Riyan@R® whgsther Waitta HtVIY tarvehicin they enel etiadhgd Hoom aad-kigl 10-member ring
(7) hydroxy, (8) halogen, and(9) al kanoylanino, Rg and

Rh are i ndapsintgno lty A dddifindl eRroatdndd sélbdtyd from O, S(O)m, and N,
optionally substituted with hydroxy, amno, or COZR1

(3) aryl I &Ii{% t 3/\%; g
1, 2- met hylelg%dé% nggi‘?“ g M}ng dﬁpggllrl&?gfcl}%egg ¥ eCted from R%,
(4) aryla erein.the aryl |s optionally

substit utié OX}’\QE%?PP%S%‘GI kyl or 1, 2-nethyl enedi oxy;

l%ggﬂ al koxy rbo I, (6) al kanoyl, (7) al kanoyl al kyl ,
aryl PHEnyI |

@)  alkyl,

3 perfluoroalkyl,

@  -S(OR,
5) cyano,
(6) nitro,

(7)  Ry(CHp)v-,
(8)  RICOy(CHy)v-,
(9)  R'OCO(CHy)v-,
(10)  optionally substituted aryl where the substituents are from 1 to 3 of
halogen, alkyl, alkoxy, or hydroxy,
(11)  SO,NR®R", or
(12) amino;
Rfis () alkyl,
) X-C1-C4 alkyl, where X is O or S(O)y,
3) alkenyl,
4) alkynyl,
(5) perfluoroalkyl,
(6) NY'Y?, where Y! and Y? are independently H or alkyl,
(7)  hydroxy,

(8 halogen, and
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(10) am nocarbonyl, (11) nonoal kyl am nocar bonyl (12)
di al kyl am nocarbonyl; or Rs and Rh t ogether with the
WO2405062782 ch t hey are attached forma 3 - 10 7POEIREN4/042380
ing containing O to 2 addi 20onal heteroat ons sel ected
fromQ S(Om and N, optionally substituted with 1 to
3 groups i@eperikiewlylamisel ect ed from Re and oxo; Rlis
(1) hydrogen, (2) perfluoroal kyl, (3) alkyl, (4)
RPAndaTedr indep@islehilyt ed aryl or arylalkyl wher e t he
aryl substltuents are from1l to 3 groups independently
sel ect ed f(rg , al kyl, al koxy, and hydroxy; m
is 0to 2 ndV|s to 3; or apharrraceutically

bl | i
he.pr oser® vk ol Rt %*J%%*I&SP SR o

wh Ri 1) hydr 2) opt bst it ut

Ayl (3)Gopt 1 8kl IogBE Ly a%t@%‘c’laiw‘iﬂﬁ oty LevmhetRtenediony,

optionally substituted al kyn% , (B) opti onal 'y
subst i t ut edkess bl eyperfly@palsph i onal | y substit ut ed
cycl oal kenyl where the substituents on the al kyl,

al kenyl , af4kynyirylatiyy¢) omhésygin athd cyyll dal loptighalhy esubstimted with
3 groups
perfluorolkyl or 1,2-methylenedioxy;
(5) alkoxycarbonyl,
(6) alkanoyl,
@) alkanoylalkyl,
(9)  aryl alkoxycarbonyl,
(10) aminocarbonyl,
(11) monoalkylaminocarbonyl
(12) dialkylaminocarbonyl; or
R& and R" together with the N to which they are attached form a 3 - to 7-member ring
containing 0 to 2 additional heteroatoms selected from O, S(O)y,, and N, optionally
substituted with 1 to 3 groups independently selected from R°® and oxo;
R'is (D hydrogen,
2 perfluoroalkyl,
3) alkyl,
4 optionally substituted aryl or arylalkyl, where the
aryl substituents are from 1 to 3 groups independently

selected from halogen, alkyl, alkoxy, and hydroxy;

mis 0to 2; and
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i ndependently selected from (i) alkyl, (ii) X-C -C6
al kyl, where Xis Oor S(Om (iii) cycloalkyl, (iv)
whyasoxrs2 (v) hal ogen, (vi) cyano, (vii) car boRgT/US20A4/042380
(viii) NY1Y2, where Y1 and2¥2 are independently H or
al kyl, (7) aryl or arylalkyl wherein said aryl is
wist i onal | Yeouborituted with 1 to 3 groups
i ndependently selected fromRf, (8) perfluoroalkyl,

d HarBadeuticdllyCacoggthisie sfletheredcycl e containing from1 to
4 heteroatons i ndependently sel ected from oxygen,

sul fur andpny brfeBaal é}ﬁﬂéﬁm@ﬂt RNGeben® WRsdntibh (pBShiBd% dompounds of

to 3 groups i hdependently sefl ected from hydroxy, oxo,
rﬁ%ﬁ? ?I ogen, and which may be saturated or
y linsa urated, Ris (1) H (2) OH or (3) NH2; RO

SR CIOREACN- IR L INCIELE NG
(2)  optionally substituted alkyl,
3) optionally substituted alkenyl,
)] 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
independently selected from
® alkyl,
(1)  X-C-Cg alkyl, where X is O or S(O),
(iii)  cycloalkyl,
(iv)  hydroxy,
V) halogen,
(vi)  cyano,
(vii) carboxy, and
(viii) NY'Y? where Y! and Y? are independently H or alkyl,
@) aryl or arylalkyl wherein said aryl is optionally substituted with 1 to
3 groups independently selected from R,
(8)  perfluoroalkyl,
(9)  a 5- or 6-member heterocycle containing from 1 to 4 heteroatoms

independently selected from oxygen, sulfur and nitrogen atoms optionally



(4) NHC(O ORb, (5) NHC(O NRcRd, (6) CH2ZOR , (7)
CH2OCO2Rb, (8) CH2OC(O) NRcRd, (9) C(O NRcNRcRd, or

W@ 1@5/07€0) NRcSO2Rb; Ra is (1) hydrogen, (2) ope@¢DOs1004/042380
al kyl, (3) optionally substRtuted al kenyl, (4)
optionally substituted al kynyl, (5) optionally '
subst i t ut eubstittehby! 1, tq 8) groms depdndesntlib selectad debm hydroxy, oxo,
al kenoyl, (7) optionally substituted al kynoyl, (8)
opti onal | yixguhsd hdlbdepdaml Witich Ry tephiueded bypartly unsaturated,
substituted aryl, (105 optionally substituted

cycl oal kapgyl , ¢f 11) optionally substituted
Réii;sgl oal keﬂ@yl 12) optionally substituted

alkylsulfggyl &ﬁi) optionally substituted cycl oal kyl
(14) optional | Bstituted cycl oal kenyl where the
substituents on_the al kyl, al kenyl, alkynyl, alkanoyl,
5 aIkenoyI,C@IkyﬁQ@ﬁ, aroyl, aryl, cycl oal kanoyl,
cycl oal kenoyl, al kyl sul fonyl, cycloal kyl and
Royxl oal kefl) amkofrom 1 to 10 groups independently
sel ected from hydroxy, al koxy,

2 OH;
Ryo is (1)  C(O)OR®,
(2) C(O)N(ORRS,
10 3)  C(O)NRR,
(4)  NHC(O)OR’,
(5) NHC(O)NRRY,
(6) CHOR?,
(7)  CH,OCO.R’,
15 (8) CH,OC(O)NRR’,
(9)  C(O)NR°NRRY, or
(10) C(O)NR°SO.R’;
R*is (1)  hydrogen,
(2) optionally alkyl,
20 3) optionally substituted alkenyl,
4 optionally substituted alkynyl,
(5) optionally substituted alkanoyl,
6) optionally substituted alkenoyl,
@) optionally substituted alkynoyl,

25 ®) optionally substituted aroyl,
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cycl oal kyl, aryl al koxy, NRsRh, CO2Rb, COWMLcRd and
hal ogen, (15) perfluoroal kyl, (16) arylsulfonyl

wopiosoeaBt y substituted with 1 to 3 groups PCT/US2004/042380

i ndependent |y selected fronﬁalkyl per fl uoroal kyl ,

hal ogen and cyano, - or 6-nenber heterocycle
cont ai ni ng91 t @pho b’eﬂlubﬁtf@iﬁéag’él ected from oxygen,
sul fur and nitrogen optionally substituted by 1 to 4
groups i ndependeptivhallysabsituted cyeloatkaioyyl , al kenyl ,
perfl uoroal kyl, am no, C(O NRcRd, cyano, CO2R and

hal ogen, ' ﬁbnal'l’?ysubﬁltﬁt@& dyabaReryl,part |y
unsat ur at gdg \ggpl s (1) H (2) optionally substituted

aryl, (3) +Mlyssld;3§cﬁht'e&'ta ﬂﬁﬂﬁrl’ (4) optionally

substitut opt1on Iy substituted

| k I, ti bsti t | oal kyl, (7
gpt iygxal I §?§ubg¥)flgﬂﬁbo%géﬁll%glc¥éﬂ )c;?( g;i o)p/)_t [ _ogal) 'y
f :Jgsr# I1t ¢ g%ﬂ ﬁet%geéﬁﬁuﬁﬁwgggaﬁﬁg%iéﬁ?&% 2¢ pylfifucnts on the

oxygen, sulfur and nitrogen; where the substituents on
the aryl, afitytylalkedykemtkynyty cilkeaoily| alkspeyloaklkengyl, aroyl, aryl,
het erocycl e, or alkynyl are from1l to 10 5 groups
Ialng ;Pende%fblkbaﬁ(ahﬁﬂ,t egcldalrenofl, ) allylslifonyl, dsicigallil-4ad cycloalkenyl
| are from 1 to 10 groups independently selected from hydroxy, alkoxy,
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,
(17) a 5- or 6-member heterocycle containing 1 to 4 heteroatoms
selected from oxygen, sulfur and nitrogen  optionally substituted by 1 to 4
groups independently selected from alkyl, alkenyl, perfluoroalkyl, amino,
C(O)NR°RY, cyano, CO;R® and halogen, and which may be saturated or
partly unsaturated,;
R® is 1) H,
(2) optionally substituted aryl,
3) optionally substituted alkyl,
(€] optionally substituted alkenyl,
%) optionally substituted alkynyl,
6) optionally substituted cycloalkyl,

@) optionally substituted cycloalkenyl, or
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(iii) oxo, 10 (iv) SO2NR R11, (v) aryl al koxy, (vi)
hydroxy al kyl, (vii) al koxy, (viii) hydroxyal koxy, 15

w@ eoop/oeat8noal koxy, (x) cyano, (xi) perfl uoroal RgT/S2004/042380

(xii) alkyl-S(Om (xiii) @&ycloal kyl optionally

substituted 20 with 1 to 4 groups independently

sel ect ed (By om dpeionglky sibstitpisdddalik torremieky) hal ogen,

(xvi) al kanoyl oxy, (xvii) C(O)NR eRh, 25 (xviii) CO2R

L (Xi X) Opidi@b@dly/ comtaiiing foedl latoy i alhdtiergtomshidepandenily selected
aryl substituents are 1,2-nmethylenedioxy or 1 to 5

groups | |l sH1rSEARICTi8ednt MieRethe GubstituchiRedhthe aryl, alkyl,
(xxi) 5- nj?%ﬂg&ggér}%esr het erc}cy%lne, whi ch nmay be

o 4 het ot BeBrn ol A HARRIEA, SPerfgg b it 1 10 10
sul fur and nitrogen, and
groups
independently selected from
(@)  hydroxy,
()  C-Csalkyl,
(i)  oxo,
(iv) SONRER",
v) aryl alkoxy,
(vi)  hydroxy alkyl,
(vii) alkoxy,
(viii) hydroxyalkoxy,
(ix)  aminoalkoxy,
x) cyano,
(xi)  perfluoroalkyl,
(xii)  alkyl-S(O)m,
(xiii) cycloalkyl optionally substituted
with 1 to 4 groups independently selected from R°,
(xiv) cycloalkenyl,
(xv) halogen,
(xvi) alkanoyloxy,
(xvii)) C(O)NR®R',

(xviii) CO.R,,
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optional Iy substituted with 1 to 5 groups
i ndependently selected fromRe, and (xxii) optionally

wQaiwss278t ed aryl, wherein the aryl substituenPGI/E8m04/042380

1, 2-met hyl enedioxy or 1 t @55 groups independently
selectedfromRe Re is (1) hal oge 2) alkyl, (3)

per f | uor oal kyl(x1x()4)opt19(1®;y SJ!JFQSUW(G%)E'I%? %Y> (6) ami no,

(7) RQUCH2)V-, (8) R CR(CHV , (9 RLOCQCH2)V ,

(10) optional | yh&e@sthet wﬁyedubstmhenm aree 112hmethylened10xy or 1 to5
substituents are from1 to 3 of hal ogen, alkyl,

al koxy, or hydgaxys inQé &agﬁﬂ}m&% RF, is (1
net hyl , 80 26 é;&%{gm P al’kyl , V\herncleX|s(OZ)r

S(O 1n, (3) hal.qgen h acet Iamno 5
trlfluororrethy{ 9 Nﬁgﬁ Y (%)

(xxi) 5- to 6-member heterocycle, which may be saturated or
partially unsaturated, containing from 1 to 4 heteroatoms
independently :selected from oxygen, éulfur 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

RS
R®is (1)  halogen,
@)  alkyl,

(3)  perfluoroalkyl,

4  -SO)xR,

©)) cyano,

(6) amino,

(7)  RO(CHa)-

(8)  R'COACH)v

(9)  R'OCO(CHp),-,

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

(11) SO,NRER

Rfis (1)  methyl,
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(6) NY1Y2, where Y1 and Y2 are independently H or
met hyl, and (7) hydroxy; Rs and Rh are independently

w@ oslgzisngen, (2) al kyl optionally substitut eBCTMIB1004/042380

Qﬁg;?X%/ t agi n_oi horh ICO RL (3% aryl optionally

ituted w al ogen, 1, 2- nmethyl enedi ox

al kyl or perfl@proaX«+Cs E(lkb)l,‘ah‘?leai%)@ Prw@ﬂ%i’ nalt ngy,
aryl is optionally substituted with perfluorolkyl or

1, 2- net hyl enedq32xy;hg(1@enal koxycar bonyl, (6) al kanoyl,
(7) al kanoyl alkyl, (9) arylalkoxycarbonyl, (10)

ar ni nocar bonyl| Wy( 11%ceg@£ﬁ%b,kyl am nocar bonyl (12)

di al kyl am nocarbonyl; "or Rg and R h t ogether with the

Nt o which th arg. forma 5 - 1o 6 -nenber
;I ng %gnts?io)ni n?jodt%@%{éﬁ%}?ﬁ’onal het er oat ons sel ect ed
rom (Om an 1option Sii. ' to
3 groups |ndep@denﬁﬁyggﬂ@éwjg?fﬁaﬁékg%gqgéﬂé%i%g

(1) hydrogen, (2) perfluoroal kyl 3 | k
. methyl, and yl. (3) aliyl,

(7)  hydroxy;

R® and R" are independently

(1)  hydrogen,
2) alkyl optionally substituted with hydroxy, amino, or COR!
3) aryl  optionally  substituted with  halogen, 1,2-
methylenedioxy, alkoxy, alkyl or perfluoroalkyl,
4) arylalkyl, wherein the aryl is optionally
substituted with perfluorolkyl or 1,2-methylenedioxy;
&) alkoxycarbonyl,
(6) alkanoyl,
@) alkanoyl alkyl,
(9)  arylalkoxycarbonyl,
(10)  aminocarbonyl,
(11) monoalkylaminocarbonyl
(12) dialkylaminocarbonyl; or
RE and R" together with the N to which they are attached form a 5-to 6 -member ring
containing 0 to 2 additional heteroatoms selected from O, S(O)m,
and N, optionally substituted with 1 to 3 groups independently

selected from R® and oxo;



(4) optionally substituted arylalkyl, where the aryl

substituents are from1l to 3 groups independently
waelsosxe2 f rom hal ogen, al kyl, al koxy, and hydPORrRYS2084/042380

ot her variabl es are as defi2hed under Formula I. In

another preferred enmbodi ment, the present invention
R'pg ovi des conpdihds lofdrégenyrul a | wherein Rlis (1)

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

optional l'y subggltuﬁﬁﬂmﬁb&eﬂyl (4) optionally

substituted al kynyl, where the substituents on the

al kyl, al kenyl iyand;@ ykynyl are 1 to 3 groups

i ndependent |y g%lecte fron1(i) met hyl, (ii) X-methyl,

where X is O O@') 2&1? ﬁg/ %ﬁﬂs‘h}ut&? 1, (WhbrAthd! ar rsubst1tue>nts

\?mr%/Lallk%/L) \ghggoups [ ndependenfl OIOtslel é Pl L
5 trifluoromnet hyfrepemd 01 gyaupy lﬁle}zjng yefﬂéctﬁfﬁ%hé@en alkyl,
(1) H or 69X2(2) OH;
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
10 Rlis (1)  hydrogen,
(2)  optionally substituted alkyl,
3) optionally substituted alkenyl,
4) optionally substituted alkynyl,
where the substituents on the alkyl, alkenyl, andha]kynyl are 1 to 3
15 groups independently selected from
@) methyl,
(i)  X-methyl, where X is O or S(O)m and
(iii)  halogen,
%) aryl or arylalkyl wherein said aryl is optionally substituted

20 with 1 to 3 groups independently selected from R',

(6) trifluoromethyl

Rgis ) H,
(2) OH,or
(3) NH;
25 Rois €8 H,or

69X2
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Riois (1) CCOORD, (2) C(ONORb)Rc, (3) C(O NRcRd
WM@? C](Qg) E:a)ZO(N:(HC( O NRcRd, (6) CH2ORa, (7) ’
, O NRcRd, (9) C(O NRcNRcReICT/U82004/042380
(10) (O NRcSQ2Rb; Ra is (2¥ hydrogen, (2) optionally
substituted alkyl, (3) optionally substituted al kenyl,
(4) optionally23ubsOH ut ed al kynyl, (5) optionally
subst ituted al kanoyl, (6) optionally substituted

anoyl,

(7) opt1 nalb tituted cycl oal kanoyl
optlonally subs? / 4 (8)

|tute cycl oal kenoyl, (9) optlonally

substituted al kyls (?Ey e t he subst ituents on
, al kéﬁy bg (?yl al kanoyl , aroyl,

cycl oal kanoyl , ycI gﬁéﬁ\@g&?ﬁ and al kyI sul fonyl, are

fromltoSgr dently selected from

t he al kyl

hydr oxy,

al kox&) ar%}HCJO)gﬁy, NRsRh, CO2Rb, CONR cRd

and hal ogen,

R%is

(5) NHC(O)NRR,
(6) CHOR’,
(7) CHOCOR’,
(8) CH,0C(O)NRR’,
(9)  C(O)NR°NRR, or
(10) C(O)NR'SO:R’;
1) hydrogen,
2 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, NRERY, CO.R®,
CONR°R! and halogen,

(10)  trifluoromethyl,
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(10) trifluoronethyl, (11) arylsul fonyl optionally
substituted with 1 to 3 groups independently sel ected

wo e@sioeshyl , trifluoromethyl and hal ogen, (12pCHEUS2000042380

6- menber heterocycle contai2hing 1 to 4 heteroatoms
sel ected from oxygen, sul fur and nitrogen_ optional

substi tut gd) by arylsiitfortyl rptiopallyi srbetEted vl ;,t%a%pédndependently
frommethyl, trifluoronethyl, C(0)NR cRd, CO2Rb and

hal ogen, gdebtshires rﬂauylb&ifﬁmtomahﬁchndmamﬁn,l y

unsaturated; Rbis (1) H (2) optionally substituted

aryl, (3) ti gngl lo¥ &uRsitet Wetstodfdiey |confafin®pt iton&l heteroatoms
substi t ut enyl, (5) optionally substituted

al kynyl , Lanayd GpRhal sub@t?ﬂltedb 1 to 4
optional | %qéﬁﬁcg%m{rh?)éy g.i{foal {;‘enyfiog‘é ?8 }éjptl onal |y Y
substituted 5- t - het et ocycl r cpd
1o 4 heewga epc?%@f?sesﬁ@g% GoE s B R R RS L GO R,
sul fur and nitrogen; where the substituents on the
aryl, al k@dQ:Ral kenyl, cycl oal kyl, cycl oal kenyl,
heterocycle, or alkynyl are from1l to 10 groups
i ndependenidislcehemdedhith may be pathyatedoxypa ﬁ% u@lawfltted
(iii) oxo, (iv) SO 2 RgRh,
Rb is (1) H:
(2)  optionally substituted aryl,
(3)  optionally substituted alkyl,
(4)  optionally substituted alkenyl,
&) optionally substituted alkynyl,
(6) optionally substituted cycloalkyl,
(7 optionally substituted cycloalkenyl, or
(®) 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
(1) hydroxy,
(i)  alkyl,
(iii)  oxo,
(iv) SONRER',
(v)  arylalkoxy,

(vi)  hydroxyalkyl,
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(v) arylal koxy, (vi) hydroxyalkyl,'(vii) alkoxy,
(viii) hydroxy al koxy, (ix) am no al koxy, (x) cyano, 5

W@ 2005/06d7BY 1 - S(O m (xii) cycloal kyl optional | yPCT/US2004/042380

substituted with 1 to 4 grétps independently selected
fromRe, (xiii) cycloalkenyl, (xiv) halogen, 10 (xv)
al kanoyl oxy, (xi) ) al{a®YNRgRh, (xvii) CXRR, (xvii)
-NRsRh, (xix) 5 to 6-nenber heterocycle, which may be

saturated or J(sﬁpar};yidgd;dywllwxyatur ated, containing from
1 to 4 heteroatons independently selected from oxygen,

sul fur and ni t(gggerhmiﬁ!?glk@f&i onal |y substituted with 1
to 5 groups independently selected fromRe, (xx)

optionally su itu aryl, wherein the aryl
substituents g(?‘i 20&%?%- met hyl enedi oxy or 1yt o5

Pt omal 1y SUBED! T EHSB)E ol koxy, wher el n the ary
(xii) cycloalkyl optionally substituted with 1 to 4 groups
independently selected from R®,
(xiii) cycloalkenyl,
(xiv) halogen,
(xv) alkanoyloxy,
(xvi) C(O)NRER",
(xvi) COR,
(xvii) -NRER",
(xix) 5 to 6-member heterocycle, which rﬁay 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°,
(xx) optionally substituted aryl, wherein the aryl substituents are
1,2-methylenedioxy or 1 to 5 groups independently s elected 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

(xxii) perfluoroalkyl,



substituents are 1, 2-nethyl enedioxy or 1 to

i ndependently sel ected from Re, ané 25 (xxii )5 Iroups
w@eoosloeaysnal kyl ; 2004/ 042380 31 Re is (1) hal ogee/USR)4/042380

al kyl, (3) perfluoroal kyl, 3t4) -S(O 1nR1, (5) cyano,

(6) RACaR) -, (7) 0 2(CH2)V-, (8) RIOC(CH2)V., (9)
Reqpt i onal I(y) subhglogenit ed aryl where the substituents are

from1l to 3 of hal ogen, al kyl, al koxy, or hydroxy,

(10) sz Rh,pen, (11) amino; Rf is (1) methyl, (2)

where X is Oor S(O1n, (3)

X-G -C2 alkyl,

trifiuorogethy 1Y2. wh

. (ﬁf Pl daRYLY2, where Y1 and Y2 are

gﬂge?%ndacelty| or methyl, (5) hydroxy, (6) halogen,
(4) Y —%%ﬂﬁ{l:

5 - %) cyano,
(6)  RO(CHa)-
(7)  R'CO2(CHz)v-,
(8)  RyCO(CH2)v-,
9) optionally substituted aryl where the substituents are from 1 to 3 of
10 halogen, alkyl, alkoxy, or hydroxy,
(10) SO,NRER", or
(11) amino;
Rfis (1)  methyl,
2 X-C;-C; alkyl, where X is O or S(O)m,
15 (3)  trifluoromethyl,
4) NY'Y?, where Y' and Y? are independently H or methyl,
&) hydroxy,
(6)  halogen, and
@) acetylamino,
20 R®and R" are independently
(1)  hydrogen,
2) alkyl optionally substituted with hydroxy, amino, or COR!
3) aryl optionally substituted with halogen, 1,2-methylenedioxy,

alkoxy, alkyl or perfluoroalkyl,
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Rg and Rllare independently (1) hydrogen, (2) alKkyl
optionally substitutedw th hydroxy, am no, or CO2R1

w@ 300562782 opti onal |y substituted wi th hal ogen, PCT/US2004/042380

1, 2- net hyl enedi oxy, al koxy32al kyl or
perfluoroal kyl, (4) arylalkyl, wherein the.ar}/l s, . .
opt i onal I(¥) subsglaikyl, ecvherdih g f bybr &9 kgptiepally substituted  with
1, 2- met hyl enedi oxy; (5) al koxycarbonyl, (6) al kanoyl,

(7) al kanpyfakikdl or(1-naibylalekimxycar bonyl, (10)
am nocar bonyl, (11) nonoal kyl am nocar bonyl (12)

di al kyl am OCaaﬁ]Qﬁ&Xério 1. Rs and Rh together with the N
to whi ch%gey are att%@h’ed forma 5- to 6-nenibered
ring contgining O to 2 additional heteroatons sel ected
Irorsn 0, é?t))n ajkaé’r‘?HEN, optionally substituted with 1

o 3 groups independently selected from Re and oxo;
Rlis (1) @ydrogeroy@ilperfiuoroal kyl, (3) alkyl, (4)
optionally substituted aryl or arylal kyl, where the
aryl subs{)t uenyklkexgcdbemil,l to 3 groups i ndependently
sel ected from hal ogen, alkyl, al koxy, and hydroxy; and
al | ot her(1opr i @binesarbsieylas defined under Formula I.

(11) monoalkylaminocarbonyl

(12) dialkylaminocarbonyl; or

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

containing 0 to 2 additional heteroatoms selected from O, S(O)m, and N,

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

0X0;

R'is (1)  hydrogen,

(2) perfluoroalkyl,
(3)  alkyl,
4) optionally substituted aryl or arylalkyl, where the aryl substituents
are from 1 to 3 groups independently selected from halogen, alkyl, alkoxy,
and hydroxy; and all other variables are as defined under Formula I

Most especially preferred are chewable veterinary formulations, wherein the

composition comprises nodulisporic acid derivatives which are nodulisporamides, which

are compounds of the formula
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Most especially preferred are chewabl e veterinary
formul ati ons, wherein the conposition conprises

woeealossgnri ¢ acid derivatives which are PCT/US2004/042380

nodul i sporam des, which are@3conpounds of the formulaRi
is (1) hydrogen (2) optionally substituted G -
(3) optieonal Iy subst3| tuted C - G CGal kenyl,

) ?4:1/2
| oal ke¢nyl

C3- C8 cycl oal kyie, hyﬂr oxy hal ogen, cyanog,carboxy,
am no, Cl-Cl10 nonoal kyl am fio, C1-Cl10 di al kyI am no,
Cl1- C10 al kanoyl am no and benzoyl am no wherein said
benzoyl is optionally substituted with 1 to 3 groups
Cgdependent ly selected fromCl-C4 al kyl, Cl-C4 al koxy,
L¥4 al kylthio, C2-C4 al kenyl, C2-C4 al kynyl, Cl-C3-
perfl uoroal kyl , am no, hydroxy, halogen, G- C5
mondd) kyfesrho, Cl- C5 di al kyl ani no and Cl-C5 al kanoy!
am no, (7) phenyl CO-C5 al kyl wherein said phenyl is
opt i @Dl@btwnzﬂlykssbstltuwédlmﬁtofaﬂﬂyl,t 0 3 groups
mdependently sel ected from Cl-C4 al kyl, Cl-C4 al koxy,

a%tp +§1 éﬁbstﬁ%te%gab eildny1, C2- CA al kynyl, C -C3.
perf

I, am no, roxy, carboxy, halogen, Ci

noalk ialkylamino and G -C5
aI ka ﬂ%ll‘“}'os E%t}ltegcz—% YF oroal kyl, (9) a 5- or

6- rrenber ring selected from norpholino, pyridyl and
pi pe (R ziptionalbpsuibstitatddyC:sGhsydlealkdd by 1 to 3 groups
i ndependently sel ected from hydroxy, oxo,

(6) optionally substituted Cs—Cg cycloalkenyl

where the substituents on the alkyl, alkenyl, alkynyl, cycloalkyl and cycloalkenyl
are 1 to 3 groups independently selected from C;-Cs alkyl, C;-Cyp alkoxy, Ci-Cio
alkylthio, C;- Cio alkylsulfonyl, C;-Csg cycloalkyl, hydroxy, halogen, cyano,
cérboxy, amino, C;-Cio monoalkylamino, Ci-Cio dialkylamino, C;-Cio alkanoyl
amino and benzoyl amino wherein said benzoyl is optionally substituted with 1 to
3 groups independently selected from Ci-Cy alkyl, Ci-Cq alkoxy, C;-C4 alkylthio,
C,-Cy alkenyl, Co-Cy alkynyl, C;-Cs- perfluoroalkyl, amino, hydroxy, halogen, C;-
Cs monoalkylamino, C;-Cs dialkylamino and Cq-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, Ci-Cy alkylthio, C;-



10

15

20

25

Cl1-C10 al kyl and hal ogen, R2, R3, and R4 are
i ndependently ORa, OCO2Rb, OC(O NRcRd ; or Rl and R2

wo o@sbags2 r epresent =0, =NOR a or =N NRcRd ; R5I/US2004/042380

NRcRd, Ra is (1) hydrogen, 3¢2) optionally substituted
Cl1-C10 al kyl, (3) optionally substituted C3-C

1
al kenyhikehl) ©PC) oy, Ssst inecusgoatisylo a@mapk@argquy, carboxy,

(5) optionally substituted Cl-Cl0 al kanoyl, (6) .
opt ik anakh Yo stbsbhbatk@emE, CLE alidkylapino (A)Cieps dllsarayt goino,
subg}l ut’ed Cl-Cl0 al kynoyl, (8) optionally

subf@} by_@%ﬁ%@ggo%ﬁr& (9) optionally substituted

phe l'y substituted Cl-C7 '
vl Ghiacanay6membbr o) Gt S ERIKNRS, %, grd piperezive
al kyl sul fonyl (13) optionally substitute -

cycl aplokgily gubstituégsk P hAp |3ﬁfgk¥};ﬁs‘}1‘?‘ipﬁ?‘ie&§“%§?@te§sﬁom hydroxy, oxo,

cycl oal kenyl where the substituents on the al kyl,
al ke@ylc,, dkiyni halogkkanoyl , al kenoyl, al kynoyl ,
benzoyl, phenyl, cycloal kanoyl, cycl oal kenoyl

qal kyesubfonyk? Gyel daldpehdaniy cPRoalREAsR’ ar@C(OBRR’ 5 or

t’'o 5 groups independently selected fromhydroxy, C -C

al koxy, C3:2C7 | k | ©cp,C3 -ai®RXy, &Ry RN-NRR'
LR oS P i
R%is NR°R, ‘

R%*is

(1) hydrogen,

(2) optionally substituted C1-Cyo alkyl,
(3) optionally substituted C3-Cio alkenyl,
(4) optionally substituted C3-Cio alkynyl,
(5) optionally substituted C;-Cyp alkanoyl,
(6) optionally substituted Ci-Cio alkenoyl,
(7) optionally substituted Ci-Cio alkynoyl,
(8) optionally substituted benzoyl,
(9) optionally substituted phenyl,
(10) optionally substituted C;-C7 cycloalkanoyl,
(11) optionally substituted C4-C7 cycloalkenoyl,
(12) optionally substituted C1-Cio alkylsulfonyl
(13) optionally substituted Cs-Cs cycloalkyl

(14) optionally substituted Cs-Cs cycloalkenyl



hal ogen, (15) C -C5 perfluoroal kyl, (16)

phenyl sul fonyl optionally substituted with 1 to 3
w@r@ape278ndependent |y sel ected from Cl- C5 al kyPCT/C32005042380

perfluoroal kyl, nitro, hal 8§en or cyano, (17) a 5- or

6- menber ring selected from piperidino, norpholino,

pyri dyl amerpithe sabsiinenispa theaalkyl alksayl plkyayl. kapoyly alkenoyl,

4 groups independently selected fromQ - C5 al kyl,

G - Gueylokenyl , G -C5 perfluoroal kyl, amno, (O RO

Rd, cyano, CO2Rb or halogen; Rbois (1) H (2)

opt lt%g?g, y t i deidatkarbanYdycloafeneyl] i diadkdifonyl, cycloalkyl and
subst Lﬁl’e&ﬁ%ﬁﬁmdk}al kyl J,S]ﬁ( 4)ycopti o%gl |y substituted

C3- C10, al.keny| 5 - _ .
3, A 5, SRR St s, -

al kenyl or_alkynyl are fro to 5 gr h b ¢ pd
5 i nd erfer{r §¥1¥18?:]?¥]d Wlom"#ﬁoa?lbg@? %mﬁc aqzlc}Xy?ONR R" and
C3-C7 cycl oal kyl, hal ogen, C -C5 al kanoyl oxy,
C( O ndRogral, CO2Rb, formyl, - NRg Rh, optionally
substituted phenyl, and optionally substituted phenyl
G - @) al@perflwheslkyln the phenyl substituents are 1
to 3 groups independently selected fromRe ;Rc and Rd

are i(megﬁémfoﬂyl%pﬁiorﬁﬂ ReubstitdteRd whthgét toeB miotips tidependently
Nto ich they are attached form a piperidino,

R L T e T
10 (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, C1-Cs perfluoroalkyl, amino, C(O)R® RY, cyano, CO,R® or
halogen;
R’ is
15 (HH,
(2) optionally substituted phenyl,
(3) optionally substituted C;-Cio alkyl,
(4) optionally substituted C3-Cyo alkenyl, or
(5) optionally substituted C3-Cio alkynyl,
20 where the substituents on the phenyl, alkyl, alkenyl or alkynyl are from 1 to 5
groups
independently selected from hydroxy, Ci-Cs alkoxy, Cs-C7 cycloalkyl, halogen,
C,-Cs alkanoyloxy, C(O)NRRY, CO,R®, formyl, ~NRE R", optionally substituted
‘phenyl, and optionally substituted phenyl C;-Cs alkoxy, wherein the phenyl

25 substituents are 1 to 3 groups independently selected from R® ;
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Re is (1) halogen, (2) C1-C7 alkyl, (3) G -C3
perfluoroal kyl, ) - S(O1nR, (5) cyano, (6) nitro,
W@ Z00sBpXBLCH2) v -5 (8) R CR2 (CH2)v-, (9) R OOTIHRI04/042380
(10) optionally substitutedéphenyl where the
substituents are from1l to 3 halogen, G - C al kyl,
R°Ghd G¢akkpdypendenthyBP pory; v is 0 to 3; Rs and Rh are
i ndependently (1) hydrogen, (2) Cl1-C6 alkyl, (3) aryl,
R%xh é@rtbf etfir wiBtha Nk which the§hrdataahdbfoymar iperydino, magrpholino or
-C alkyl carbonyl, or(7) G -C5 alkanoyl G -C5

al ky;')" 1300 ng b QEREDRith W tb 1 drbepsNindepentisraly scleeted from
ar e PR orm a pi peridino, norpholino or

pi perazino optionally substituted with 1 to 3 groups

i nd %We‘ﬁ‘tol’y sel ected from Rg and oxo;

R®is

(1) halogen,

(2) C1-C7 alkyl,

(3) C1-Cs perfluoroalkyl,

(4) -S(O)mR’,

(5) cyano,

(6) nitro,

(7) RO(CHa)y -,

(8) RICO; (CHy)v-

(9) R OCO(CHa),

(10) optionally substituted phenyl where the substituents are from 1 to 3 halogen,
C, — Cs alkyl, C;-Cg alkoxy, or hydroxy;
vis 0 to 3;
RE and R" afe independently

(1) hydrogen,

(2) C1-Cg alkyl,

(3) aryl,

(4) aryl C;-Cs alkyl,

(5) C1-Cs alkoxycarbonyl,

(6) C,-Cs alkylcarbonyl, or



Rland RJ are independently (1) hydrogen, (2) G -C3
perfluoroal kyl, (3) optionally substituted G -C
wa@bdoglog278her e t he substituents are aryl or subBCT/US1084042380
phenyl; (4) phenyl or subsBituted phenyl where the
substituents are from1l to 3 groups independently
sel egm eg-dsricanbsl Og€nalky oCe al kyl, G -C al koxy, or
hydroxy; mis O to 2; or a pharmaceutically acceptable
Rg%ghwt 100 tyvithVas N 1BS#eei fhkl wrepitiatlssdrforin arpeperiskins urpholino or
of the Tormula wherein Rx is selected fromthe group
consj sting of i i 1iBs irdepdakdefiBselected from
Cmcﬂfﬁﬁzg’&ﬁé’%g%h%dgﬁzﬂgga%%% §CH2CH( oc%p%)
CWC%HZCHzO—I CH( CH3) (CH2) 3C( CH3) 20H, (CH2) 3CH,
(CHﬁ , OX%CH2) SOH, CH( CH20H) CH2CH3, NHC(CH3) 3, CH2CN,
(CH2) 6CH, CHZCH§C]—I)CH3 CH( CH 20H) CH 2CH2CHS,
5 Rea rgepe SCH2CH3, CH2CONH, CH(CH3) (CH20H) 2
CH2CH2NHCH 2CH2OH, CH( CH20H) ( CH2) 3CH3, CH( CH2OCHS3) CH3,
( CH2Y DSdrdgehl?) ANH2, CH2CH2SO2CH3, CH2CH2S( O CH3,
CH( CH( CH3) 2) CH2OH, (CH2) 3NH2, (CH2) 3N( CH2CH3) 2,
(C%@Wl%@)é’rﬂu%al&@ﬂ& CH2CH( OH) CH2OH, OCHS,
CH2CHZOCH3, CH2CH2NHC( O) CH3, C(CH3) 2CH20H, C- C3Hb,

G C6 ' O T 7 Hahefe(tht BB ueis2e- Y@l or
wc@%&%%%ﬁﬁokgcl%%ﬁ (CH2) 30CH2) CHB,
N( CH3) 2, CH2CH2OCH2CH2NH2, CH2CF3,
CH2CH3, CH( CH3) CORCH3, C( CHs) 2CH2C( O) CH3,
CH( CORCH2CH3) 2, CH2CH3, CH(CH 2CH2CH3) CO 2CHB,
10 CH2cmPerPioCH3, C(CH3) 2C CH, (CHZ) 4CHS3,

S

(4) phenyl or substituted phenyl where the substituents are from 1 to 3 groups
independently selected from halogen, C1-Cs alkyl, C;-Cs alkoxy, or hydroxy;
m is O to 2; or a pharmaceutically acceptable salt thereof.

Most especially preferred are compounds of the formula

15

XN NHR*

OH

wherein R is selected from the group consisting of:

H, CHs, CH,CHis, C(CHs)s, CH,CH,CH;, CH,CH,OH, CH(CO;CH;)CHOH,
20 CH,CO,CH;, CH,CH(OCH;CHj),, CH,CH,OCH,CH,0H, CH(CH;)(CH,)sC(CH3):0H,
(CH,);0H, (CH»):OH, (CH,SOH, CH(CH,OH)CH,CHs, NHC(CHsj;, CHCN,
(CH,)OH, CH,CH(OH)CH, CH(CH,OH)CH,CH,CHs, CH,CH,SCH,

CH,CH,SCH,CHs, ~CH,CONH,  CH(CH;)(CH;OH),,  CH,CH,NHCH,CH,OH,
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CH( CH2CH2CH3) 2, (CH2) 5CH3, CH2CH2CO2H,

CH( CH( CH3) 2) CO2CH3, OCH2CO2H, CH( CH( CH3) 2) CH2(H,
WQ@Ri{0SM6ZBI8) 2) CH2OH, CH( CH3) CH2CH, CH( CH3) CH2OHPCT/US2004/042380

CH(CH3) 2, C(CH3)3, (CH2)CHEEH3) 2, CH(CHS)CH2CH3

N e RS, CARL Hrcnsocr,

(&{CI—QI%ZN 8 - N~ -

e CH(CH(C(HMQH Hp. N(CEHZ]@HZCHZ (W@N{@HZCH%
I-vN-tH3C-,-/,T,NCHZCH2H 0= T H2N CH2CH
(NH,);D(CH;gH2 -OCHLCH3,CH |, CHYCHEOIBCHROH; pr &@Hy,ed CH,CH,OCHs;,
nodul i sporam de derivative is one wherein Rx is

CHICHNHC(RORY| C(@H,)y€Hi0HSc-05Hg c- (QJFQ%F(SPQZ;e CH,CGHLE CH,CH=CH,,

prefix "al k", such as al koxy, alkanoy nyl ,

@d%gia) r@@% g{gche@egoﬁea@m@@{cﬁ%@}g AEBSCME CEHHOGS,), CHs,
CH,CH,;N(CHas)s, CH,CH,0CH,CH,;NH,, CH,CF,, NHCH,CO,CH,CHs,
CH(CH;)CO,CHj, C(CH3;),CH,C(O)CH;, CH(CO,CH,CH,),, CH,CHs,
CH(CH,CH,CH3)CO,CH;, CH,CH,CH,OCHs, C(CH;),C=CH, (CH3)4CHs,
CH(CHCH,CHs),, (CH,)sCH;3,CH,CH,CO,H, CH(CH(CH;),)CO,CHs, OCH,CO,H,
CH(CH(CH;),)CH,OH, CH(CH(CHs3);)CH,OH, CH(CH3)CH,OH, CH(CH3)CH,0H,
CH(CHz),, C(CHs)s, (CH2)CH(CHas),, CH(CH3)CH,CHs, CH,CH(CH3)OH, (CH,)sCHs,
(CH),0CH,CH;, 1-adamantyl, (CH,)sCHs, CH(CH;)CH(CHs),, (CH,);NHCH;,

(CH2)2N(CH,CHa),,
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conbi nati ons thereof. Exanples of al kyl groups include
nmet hyl , ethyl, propyl, isopropyl, butyl, sec- and

wao esos/oT8y |, pentyl, hexyl, heptyl and the | i KBCT/US2004/042380
"Al kenyl ", "al kynyl" and oBher |ike terns include
carbon chains containing at |east one unsaturated CC
bond. The term\'cycl oal kyl " s carbocycl e
contGHiGh'lg-Nlo het er-o@HgCH~-NiNd |;nc4—udg ng-rn j- and
tricyclic satw/ated carbocy " as well as ‘b.e.n/ZOf used
car ?@ ycl e Exan'pl es of cycl oal Kyl i ncI ude
cycl % mycl obut yl cl opentyl, cycl/-o-h-exyl ,
decahydr o hai‘(ﬂdz)zaﬁxt aiGH,OHYGHYN | ndenyl ,
fluorenylQ1, 2, 3, 4-t et r ahwd¥onaphal ene and\th# |ike.
Simlarly, "cycl oal kenﬂ means car bocycl es cont ai ni ng

no het enog orrB a one pon-\ar omat i c
db‘lmldp_ u i n g . no—l\bl - AReCHgi c | S :
partial | tura car bochcl es, \asAel | as-Ohlg

cycl oal kenes. Exanpl es of cycl oaI kenyl include

cycl ohexgnyl , enyI anN i The ltlgtBrN
" hadk-ppen” o Q@ doH EyrFTL ude(ihal ogen
quor\n.e/ chl fe, br NG andA g -~ChigCHgr m

"het erocycl'e", unless’ot herw e spegy i ed rreans rrono-

or bi cycl corrpounds that are saturnat eé or partly
unsat g as well as benzo- ete oar|-Q tic Ling
fused ur ted he cycl t 1 yNignsat ury

het qﬁ% es, alm g f oml o 4 heter
épehaent | y seI @ct@d fro ygen, Qul fyr and

?.mg?rea-éf sat ur at ed er ocycl es include
m) hdy | ne,_ € i ne,
tetrag dropy(an/ te rgdﬁﬂ?ofur Ngég‘&@ﬁ éa{

t et rahyd? ot hi ophene, oxazolidin

yrrolidine; -

dl unsat ur at ed heterocy.QI cl ude
(ks s mpad S,

nc the |ike. Exa anes of benzo- or

het erocaromatic ring fused heterocycle include

2, 3-di hydr obenzof uranyl, benzopyranyl,

t et rahydroqui nol i ne, tetrahydroi soquinoline,
benzonor phol i nyl, 1, 4-benzodi oxanyl,

2, 3- irhaspecibily pj(e&;r&dhl)opy]nspdydm1dﬂ deritagive ikene wherein R” is t-butyl.

"Alkyl" as well as other groups having the prefix "alk", such as alkoxy, alkanoyl,
alkenyl, alkynyl and the like, means carbon chains which may be linear or branched or
combinations thereof. Examples of alkyl groups include methyl, ethyl, propyl, isopropyl,
butyl, sec- and tert-butyl, pentyl, hexyl, heptyl and the like. "Alkenyl", "alkynyl" and
other like terms include carbon chains containing at least one unsaturated C-C bond.

The term "cycloalkyl" means carbocycles containing no heteroatoms, and includes
mono-, bi- and tricyclic saturated carbocycles, as well as benzofused carbocycles.
Examples of cycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

decahydronaphthalene, adamantane, indanyl, indenyl, fluorenyl,
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The term"aryl"” is intended to include nono- and
bi cyclic aromati c and heteroaromatic rings containing

wo e@si06278D 5 het er oat ons i ndependent |y sel ect eRICT/I82004/042380
ni trogen, oxygen and sul fur The term’ aryl is al so

nt to include benzofus Ky zof used
@3440% PIAPARED SR aﬁ‘aﬁge hi @ﬁ% &Wlealgp smeans carbocycles
Exanpl es of "aryl"™ groups include phenyl C!oyrro
qonteizing ng| hetqsgatams prl at fsast eenpon-atowetiel GHC dewtile bonds|and include
i mdazolyl, triazolyl, tetrazolyl, furanyl, triazinyl,
hbm@enybir md’ itnﬁcyk'tl'rcylgarti@]ﬂlyi danratyd ,carl;d’cgzliemylas well as benzofused
napht hyl , benzoxazol yl, benzot hi azol yl,

|
%@%P{%};%?E?wgleg Qgﬂ%&%éil&lsiﬂyin’cluﬁé' 69((18he3(eﬁx}lpﬁfd'eﬂ3‘/l and the like.

benzoxazipyl v AgZOL &Ifeé?lﬁg& ko 1&‘&5&%" %ﬁogehrh‘?&{aé( !ftuorine, chlorine,
2, 3-di ygrobenz ur an enzop
1 4- ben éoxanyl |ndanyl |ndenyl fl uor enyl ,

1@115:%1 1F‘f’a“hydronapht hal ene and the |ike. Aroyl

means aryl car bonyl in which aryl .is as, defined above.
ExarT'pT espNFhetegcyie! 'NRWS fcghqﬁNhsg gpegifigdg means mono- or bicyclic
10- menberedring containing O to 2 additiona

doatpernds that asesatwbied drrpartlyOmssub)tad,aasdwdll as denzo- or heteroaromatic
aziridine, azetidine, pyrrolidine, piperidine, thionof

Y fub&l sairaiel dkichstycles BEpATY Nesat@ated My thiedyde) #hd containing from 1
t et rahydroi soqui noline and the like. The term

to QPhdBRokYs B H@lﬂfgﬁ‘gﬂecteﬁ fr&h%&ggéh tsﬁlﬂlp&{dJﬂll?rogéﬁ hExamples of

substituted and unsubstit ut for exanple

S%th %t&? | &%c%ro %ﬁ@%& : }ngfu% %&%ﬂv 18%J | g %%&;elis at ﬁ?lp?rhdéne piperazine,
def d he
PR SR R LR ”@%3%%%1% aymolidine;

be defined i ndependently of the other; thus, for
exrapisseol pRAlyaunsatiraiay hetgseaysksatincdeshilmaliopiganf dihydropyridazine,
formula (1) are available comercially or can be

dhwhefuerh, aitloyirdbnagolep diydropyraadlee ditgtirdpyedinep diigdapyatazine and
any other process conming within the conpetence of a

tRET 58 S KikhipRsi Bf Rz br WiRerbSroffati€ X ARE t filsBd CREELERNe include
synt hesis. For the
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,
thiazolyl, imidazolyl, triazolyl, tetrazolyl, furanyl, triazinyl, thienyl, pyrimidinyl,
pyridazinyl, pyrazinyl, naphthyl, benzoxazolyl, benzothiazolyl, benzimidazolyl,

benzofuranyl, furo(2,3-B)pyridyl, 2,3dihydrofuro(2,3-b)pyridyl,  benzoxazinyl,
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chem cal preparation of the products of the invention,
a person skilled in the art is regarded as having at

wohe@stdesgnsal , inter alia, the entire content SPOF/US2004/042380

"Chem cal Abstracts" and of#lt he docunents which are

cited therein. Sem -synthetic processes are descri bed,
Henrothiophgalyd, iduitblihyl,Patieddly, 323B-diB§dobeOfR6HAI07 Benzopyranyl,
bot h of which are incorporated by reference. The terns

1 mpeitodsRaniCindahy, HeRAdMoreBAr 1,2 3 ActeRaliRi-bnkphitiRne and the like.
al so i ncl ude’t he pharneceutically o r v eterinary

accepiat] & eAr ﬂgggﬁa%ﬁyéﬁﬁ %vlﬁch?dggllsia ,aM@fﬁlfed%Pg%. cabl e, o

f these-conpoun term cont enp es all

phar naceuti cal |l y. V. W hary acceptabl e .i nor gani ¢ ar.

b g MR o SR A Bher & B il 3 pfreShing 0 10 2
such as hydrohalic acids, such as hydrobraonmi c and L
HidHomahhserpatomsisglected fromy O, (@ 2l N gk agiriding cazgtifligs, pyrrolidine,
and nitric acids. Oganic acids include al

pbeidies; eut | hadmhgrpboelinept er i menpholiiss ept apiberazingphat ioctahydroindole,
alicyclic and aromatic carboxylic acids, dicarboxylic

tagatd@rdisdq@aionay whd thedilieds and fatty acids. Preferred
acids are straight chain or branched, saturated or

unsatAateet (dstionling! ubftflbs ALRNHI fo BRIt HYM! Glbst

are optionally subs f%uted by hal ogen orﬁgyﬂﬁ§3§%xgﬁmuunﬁia“d
r -C.aronmatic carboxylic .acids, Ex I of

SN Rods s, Kl BT e c PRl SRl TPl Fpresent o

acid, acetic acid, propionic acid, isopropionic acid,

Rﬂﬂ%i@%m @D’PrapgﬂQEPﬁﬁy aci ds, such as glycolic acid

and lactic acid, chloroacetic acid, benzoic acid,

met hdvrstaiuef aakovedefined tims aayopgcicmers tan exceripitessabstve formula

di carboxylic acids include oxalic acid, malic acid,

awdaponisechacdcdrrehad @ch teracsiall dediefiab@indeperidentlyA\of the other; thus, for

exanple of a tricarboxylic acid is citric acid. Fatty

KamPse, ORC htide ndlyl repledédi@geut i cal Iy or veterinary
acceptabl e saturated or unsaturated aliphatic or

aro ' oxy i [ V) t 0

o SRR it 4 bty Ry RRG0 AR propara
sec-butyric ac“%h | aurjc acid, palmtic acid, stearic . _.
BETgnE 106 e £F; Qfheq PhRE PGSR o) #ho PG Profiest CORpRE within the
phenyl steric acid, O her acids include gluconic acid,

@petsReh Pbn persar skillsdhdn thecrbwhe i #1 egiert. in chemical synthesis. For the

chemical preparation of the products of the invention, a person skilled in the art is
regarded as having at his disposal, inter alia, the entire contents of “Chemical Abstracts”
and of the documents which are cited therein. Semi-synthetic processes are described, for
example, in U.S. Patent 6,399,786 or WO 96/29073, both of which are incorporated by
reference.

The terms “nodulisporic acid or nodulisporic acid derivative” also include the
pharmaceutically or v eterinary acceptable acid or base salts, where applicable, o fthese
compounds. The term "acid" contemplates all pharmaceutically or veterinary acceptable

inorganic or organic acids. Inorganic acids include mineral acids such as hydrohalic acids,
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The term "base" contenplates all pharmaceutically or
veterinary acceptabl e inorganic or organi c bases. Such

whawe®6i78z| ude, for exanple, the alkali netal BeTUS2004/042380

al kaline earth netal salts42such as the lithium

sodi um potassium magnesi umor calciumsalts. Organic

heies Hydedhuctaict iRl BpiroeHloty dEias; anitic aeﬂs,hﬁﬁc%pﬂ@ﬂ&é ¢ifls and nitric
am ne salts, which include, for exanple, e

ARAP N DrBific AR spin@ﬁfdledélf‘ h%{cﬁéutlc-gﬁ &S@éfﬁiﬁgl %&ﬁg?%le aliphatic,

derivatves o t ese conpoun e app

Oriegely lel ich belo to

?Lgse & é\ss lFf)%{loalf)e 81§ ?‘gﬁ%\%ﬁa?%‘g&g aFfgls and fatty

practitjoner of thi rt T e a ermectin_and
‘?ﬁl %e ?rﬁe‘is é‘fﬁ%@re‘oﬁﬁ?& EB‘% e%ﬁ‘#‘ré‘ﬁfi HE1 asaturgted Ci-Cao
and anti %ar asitic agents agai nst a w de range of
liphetio garbaxidicesqids, mahich ara sptienally Hubsighisd undbalagen br by hydroxyl
belong to this series are either natural products or
goepss eniGsayptahehatic cheboxydiciacris. thxangdds. ofTdueh sicidd ciréle&rbonic acid,
of these two series of conpounds are closely rel ated
famwt Ry, fiphhc sdeﬂr %célcc&'iﬁ’lp?éﬁnaﬁc MR g)iiorg)aﬁes AENC lvbl%nc acid, a-

' actone ring; howéver, thé benycin d ot cont ai
one ubstlt ent i.n th 3-pasitjo . : :
?Yadi?’&}g AP rgoh ot 2 et 2688 ﬁétqr?%gﬁarasld: benzoic acid,
cl osed in U S Patent 4,310,519 to Al bers-

196 gilfpniceqeidy and sghgylicacid o Examples p§ dicarbavalieraeidls include oxalic
conpounds are dlsclosed in Chabala, et al., US.
Rad, epalicAcilo sude9c adidy tatarigenisl anld nitilsic wsisli ohm eftample of a tricarboxylic
avernectins, which include a discussion of their uses
ichd heiearis aehid dnityedcids sRtudel Mepireidcbutesatly Alran@etihdty "acceptable
W C. Canpbell, ed., Springer-Verlag, New York (1989).

Jﬂﬂir%@'dryurﬂ%%éd 'ﬂﬁpﬁﬂti b&Myehidfic Q‘raﬁ)og@ﬁ& rabﬂ@%a'vﬂlgA@ kb 24 carbon
et al., US. Patent 3,950,360 as well “as in

éfgﬁq‘sp?mﬁc}gs\r/ gllr&l(ﬁ?é ghtty%%eicu}{ g&%o%?cr (r;icld S%ﬁ?tgﬁgh%céd lauric acid,
0B el SR A0 o IR e L, S st s

art and are described, for exanple, in U S. Patent
Gtheraciduigclude slucesic epd, alysdiwpeaTc adid @1d Rgtobienic acid.

4,963,582, U S. Patent 4,855,317, U S. Patent

4, 871T17619¢rnU."Sase" contemplates all pharmaceutically or veterinary acceptable

inorganic or organic bases. Such bases include, for example, the alkali metal and alkaline
earth metal salts, such as the lithium, sodium, potassium, magnesium or calcium salts.
Organic bases include the common hydrocarbyl and heterocyclic amine salts, which
include, for example, the morpholine and piperidine salts.

The ester and amide derivatives of these compounds, where applicable, are also
contemplated. Specific compounds which belong to these classes of therapeutic agents are
well known to the practitioner of this art.

The avermectin and milbemycin series of compounds are potent anthelmintic and

antiparasitic agents against a wide range of internal and external parasites. The



Patent 4,874,749, U. S. Patent 4,427,663, U S. Patent
4,310,519, U. S. Patent 4,199,569, U S. Patent

WG20586585, U.S. Patent 4,973,711, U S. PatentPCT/US2004/042380
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4,978,677, and U.S. Patent 44, 920, 148. Avernectins and
m | benyci ns share the same common 16- nenber ed
meemperyds$ ivbich deloagte thisseies oneither paturall foedwyis ion sredemitegtnthetic
possess the disaccharide substituent on the 13- Ri CH
| deriyppigesttheseel.oThe strmctygiol thessttwo sdrigs ef cofpounds gy eloeely fekafRid and
i s hydrogen or hydroxy provided that R is present
orthyy” bt rshetsea propiotsn 1L6-membeieli eeecrsychic slastgrice ribantiowdRer, the
is alkyl of from1l to 6 carbon atons or al kenyl of
f rEithenyeip dp neteppiain tha aghrsonsrsubsjitienan kgl 13 posifiproef the lagto®: ring.
carbon atons; R3 is hydroxy, nmethox = NOR5 where

ol he snagyal spdist @Yefln?fW@F 2% F@Wloseénlé e‘/ﬁ iPatenfy B HyElg, to Albers-
hydroxy or where R .is hydroxy, am no, nono-or di-|owe
2l SEPIRFRENS abrangl hrd?. ZorqiBiden AvatmasEn conpreunsts greediscloged in Chabala,

con‘poungs are avernectin Bla/Bl b (abanectin),

zt 95 G h%% 4 9% P4 char i FaneslBlitsupiop Of FEEmpRins. arfdcly ielude a

4" - acet no-5-ket oxi m no derivative of avernectin
Bl déSF%ﬁS‘BX gg{ﬂﬁ Uéﬁal?r@eww aalﬂ RSy 3R C fYeHmesfiR a%abman asv-C.

br(?a?n%be‘cﬂo eg ¢ plﬂrrllge?r erlag, ew %('or?( (?9%%). 1§Iaturally occurring milbemycins are

described in Aoki er al., U.S. Patent 3,950,360 as well as in the various references cited in
“The Merck Index” 12% ed., S. Budavari, Ed., Merck & Co., Inc. Whitechouse Station,
New Jersey (1996). Semisynthetic derivatives of these classes of compounds are well
known in the art and are described, for example, in U.S. Patent 5,077,308, U.S. Patent
4,859,657, U.S. Patent 4,963,582, U.S. Patent 4,855,317, U.S. Patent 4,871,719, U.S.
Patent 4,874,749, U.S. Patent 4,427,663, U.S. Patent 4,310,519, U.S. Patent 4,199,569,
U.S. Patent 5,055,596, U.S. Patent 4,973,711, U.S. Patent 4,978,677, and U.S. Patent
4,920,148.

Avermectins and milbemycins share the same common 16-membered macrocyclic

lactone ring; however, milbemycins do not possess the disacF?haride substituent on the 13-
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The structures of abanectin and ivernectin are as
follows:represents a bond and Ri is not present and

wo ososiogsrect i n t he doubl e bond represents a sPEDUS2004/042380

bond and R is hydrogen; ardd R2 is isopropyl or

sec-butyl. The 4"-acetyl amp-5-ketoximno derivatives

of aver mecRi 1s i3idmgsh br aboxhprofalet! dwit Ry ispresat oniglwhen the broken
fornmula: where R2 is isopropyl or sec-butyl. The
limecindiostes b Bingtedbnd; S are general |y prepared as a

m xture of at |east 80% of the conpound where R 2 is

sec-butyl @pgh aﬂEylWi?orhrlaﬁ) @ 8o8h aldits Wﬁmﬁgﬂq}fmgéo 6 carbon

R2 is isopropyl.” Gther preferred avernecti

ramectin. Doranectin is

i sgpp‘?eg”allﬁ‘aﬁkggﬂ’gﬁ ?aa}gglb%gmﬁgo and EP 214 738
Thi s conmpaynd hhas the foll ow ng structure: he
present f 8# s MetRaxy REGT &Q%Snﬂ hess Ranis ,bé/é{qgﬁn@g gower alkyl;
especial ly preferred A representative structure for a

| bemycin is that for m | bemycin oci :An especially
preferred m | benycin is noxidectin, whose structure is
as fol | owsR, iShgdegamdiydrbxiyordi scl osed in U S. Patent
No. 5,089, 490. The nonosacchari de avernmectin
derivatives are also preferred especially where an
oxime substitution is present on the 5-position of the
| actone ring. Such ounds are described, for
exanpl e, in EP 667,[054. Selamectin is an especially
preferred conppund of this class of derivatives. O her
phar maceuti cal peutic agents are those known

nemat odes and t|emat odgs. to treat cestode
(and tremat od bl ooded ani mal s,
It i s knmg t o m ni ster 2 - OX0opyr azi no-

i soqui noline derivatives to th [ (see, e.g.,

U S. 4,001, 441, herein incorpotated b ference). A
conpound of thrs cl ass that used to treat
cest ode HC

where Rg is hydroxy, amino, mono-or di-lower alkylamino or lower

alkanoylamino.

The preferred compounds are avermectin Bla/Blb (abamectin), 22,23-dihydro

avermectin Bla/Blb (ivermectin) and the 4”-acetylamino-5-ketoximino derivative of
avermectin Bla/Blb. Both abamectin and ivermectin are approved as broad spectrum

antiparasitic agents.

The structures of abamectin and ivermectin are as follows:



and nematode infections is praziquantel, which has the

follow ng structure: Oten it is beneficial to
wa@cdiwsnesBer a fornmul ati on that contains a conmbPEEUSIING/042380

of two or nore anthel m nti @8, which possess different

activity, in order to obtain a conposition with a

broad spectrum of activity. For exanple, avernectin

are |neffect|ve agai nst cestodes, such as tapeworns,

and thus arfneffective against an infestation caused
and tapeworns. Further, the conbination

i nati on of t
nore%ﬁnthelnintics re knbw in th§ art. These

formul ations may bejin the form
suspensi ons, pg% % ches )
(see, e.g., Paten 6,165,987 to Harvey, UjSlo” % R

Patent 6,340,672 to M halik
USSN 10/ 177,822 entitl ed Aﬁﬁgelm
Veterinary Pastes, filed on June ) S
i ncor porated by reference). For exa U. S Pat ent
4,468,390 to Kitano and U.S. Patentth, 8341653 to

Beuvry et al. describe anthel m ntic conp i
treati ng nemat ode and cest ode i nflectio
such as horses, that conprise an®© 0
m | benyci n and an i soqui noline conpounds such as®
praziquantel, to the animal. In these forful ations,

t he aver megiekrdin @6r ﬁBa&rR@iM@Hener “he :
i soqui nol i ne compound. Sim | ar ﬁ?%m%%g{eqidmﬂﬂebondamiRJls
n6b BREerkt/ghd FoMR, C an anthel ntic pa
or%rm‘la at i onSO%er ehér;tmt ﬁge gé/@?%é’@?fl moBIeSTHY B‘eﬁli?gf g‘?@ and R, is
in a non-aqueous |iquid and pyrantel or
hﬂ%@%&#%ﬁg conmpounds which are in the sane class as
prazi quantel , but are said in the are to be far |ess
effective éSEQQQPﬂdéﬁ?%bWWhre suspended in the
liquid. These prior patents do not describe a
f ormul at i dhe wWiercelyh atnirch5-khiexjmiagi dpviaat s cﬁn;ﬁl;ehﬁs‘ctm Bla/Blb has
avernmectin or mlbemycin that are in a chewabl
the doltawiag istractufad forexddrpl €, U.S. Patent 6, 165, 987

descri bes anthelmntic formul ati ons contai ni ng
pra2|quanteloand atct] east one avermectin or m | benycin

dlssolvedcm_._t]::%::t—

CHj

where R; is isopropy! or sec-butyl.



in an ester or ester-like conmpounds, such as glycerol
formal, benzyl al cohol and N-nethyl- 2-pyrrolidone,
wokiosi6218y be |iquids, pastes or drenches no nROL/USIV04/642380
made of a chewabl e fornul a#bon or one which is both
non-ani mal _products containing 'and a pal atable to the
ani mal . Ot 'Heg ayirmenidic pueducts| aragenerslly ueparad ay at mixtns, of at least
m neral supplenents, which are know in the veterinary
&% ofiethe abmpoe] wheteUReds bdd-tud@ dndves mote than 20% of the compound
formul ations. An inportant feature of the present
\ivﬂéts[{tziig)ilgo}'brgpﬂhe flavor that does not contain ani nal
products or 1s not derived froman ani mal source.
Fl av ' f ni. he val ari an _pl ant .or .
Fra O ReE BEAHEEL SV AEANE Reguby B Ble B b iolibkiiR gma doremeatin,
| avors ingclude. th NOW. i foods which are
BpBirerE toieelteds L aa e et 0B Al BERARS | Ehipemsound has the
Formul at edt o provi de a pungent garlic arona.
folleymsElreiues: ADEOS Saneas dry garlic-adein an oil
mscible liquid form LI QU DGARLI C- ADE Saneas Dry
der in a concentrated, oil CONCENTRATEOM
(quid form DRY ONI ON- ADE For nul at edto ,
aroma angd, taste of cooked onions. DRY GARLIC
and of Garlic-Ade and Oni on- Ade. DRY
gese flavo ek argna.
sci bl &, Ji% fd Versi

N Pl

LI QU D CHEESE- AD
of Dry Cheese- Ade. DRy
provi de the &‘oma &f Aaked |chi
CS An oil soluble liquid weksi

Chi cken- Ade OS. CONCENTRATE
Fornmul ated to provide the aro avor of cooked

In the present formulations, ivermectin and eprinomectin are especially preferred.

A representative structure for a milbemycin is that for milbemycin a:



liver. LIQU D LIVER-ADE A concentrated |iquid version
of Dry Liver-Ade. CONCENTRATE DRYPET- ADEBEEF STEW A
whb@sd6y82 many fl avor conponents which provi dePCf/Ubmed/042380
stew. LI QU D PET- ADE BEEF STEWOS An oil sol uble,
l'iquid version of Dry Pet-Ade Beef Stew. PET-ADE BEEF
STEW A concentrated liquid version of Dry Pet-Ade Beef
St ew. CONCENTRATE DRYBEEF- ADE A dry flavor formulated
to provi de the appedfsof a baking roast. DRYFI SHVEAL
FLAVOR A dry flavor [fornul atedut o proviedé the aadrHs
of fish meal . CONCENPRATE LI QUI E FI SH AL FLAYOR A
liquid version ofDry BeshVeal: F Q CONCEINTRATE
DRYKANI N- KRAVE A| spicy bone marlrow fl apar. A
DRYBACON- ADE A dfy flavor which provi des e &r otHsof
frying bacoPI.CSO' es for these\flavo are wWel | - know
to a practitfoner inithis art. ForeXanple, Kernine
Petfood Nutrisurancglis a vegetari gn flavor for pet
food is sold by Kem're industr'bes olnc., Des Mi nes,
IW A discussion of comgrci al pke flavorings is
provided by Guillen et all] iogJ.|{ Agr. and Food
Chemistry vol. 4. Preferyed are S CGRILLIN [ine of
grill flavors and bl epdS narke 5%y the Red Arrow
Products Conpany, LLC] Manit ¢woc, ] for human and pet

CH,

An especially preferred milbemycin is moxidectin, whose structure is as follows:

HO—_

H OH

5  The compound is disclosed in U.S. Patent No. 5,089,490.
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TYPE CN, GRILLIN TYPE CB, GRILLIN TYPE GS andGRI LLI N
TYPENBF. Especially preferred are hickory snoked

wo b@so6378) produced by conbi ning torul a yeast PEMUSI004/042380

aqueous hi ckory snoke sol u#Bon, sold by Red Arrow

Products Co. as CHARTOR HI CKORY or a hickory snoke

flav oTIP%’@lOE‘P%‘Pl@@de Byerensatin demiptived areddsot prafonictl esperially where an
aqueous hickory snoke sol ution, sold by Red Arrow

Piyd sobgitGion EpredARDEhd5-FEERN oftelhctbh@ @S Such compounds are
contenpl ated by the invention include those which

despéted, fonakahple, BIHP 56MEsy. f4 in | '

CHARZYME (a s?mke flavor pr o%é&{gée"ém@g%g%?ﬂlz g?ekf%rf?de‘if’mpound of
AR dlask bpakrivakil . an aqueous snoke flavor), CHARNVAIZE (a

snoke flavor produced by conbining yellow fl ower and

an a moke flavor) and .CHARSALT bl end of
Genart i PSR GueE 80 Aerfiieuc Aesiorare afiepeckpin dnthe art to treat
silicon_.dioxide. AUof these flavors nmay be obtai ned by
RRLAILIR, IERRURR satedsbip ematrdesqandetrpmatadesorl roprdehéo treat cestode (and
anmounts of flavor for a particular product is easily

tranaiede) paigetignsd npy arn-blooderba niofals, hi is katow, t &\idindaister 2 -acyl-4-oxo-
ranges are fromup to about 10% Also preferred are
pyrarge-isbquinslmenteriatpredviod@hed maualr Ysdel ayQr - URI€8901.441, herein
flavors are well known to a practitioner of this art’.

ib¥o3pdrhied M Yeferbmte). UAC cd ot RS c?cxrég itl‘rgpﬁ‘g;ﬂl%l?n Bsed to treat cestode

gl ycol ate, crospovi done, croscarnell ose so

a8l aL4 ' : L Lyl pose, .alginic acid,
veeg uthodg;rgg%{)oé? t(lj’sgé]ljg%lagaen?ﬁ%b?{ﬁ Cg ,ia (5 fg]:l%"&‘é‘géfrfl‘fﬁ%d
starch. Binders may he for exanple, polyvinyl
pyrrolidone, povidg tarch, pregel atinized starch,
gel ati n, nethyl cel

car boxynet hyl cel 1IN gs#
al gi nate, tragacanth] andyacaciM™. No ting

gl ycerin, polyethyl ene pol-yet hyl ene

gl ycol 3350. Absorbents may @l so be added to the

inventive formulations. Suchgconmpounds are well known

in the art to the practitioner as well as their use in

past eften TRSBereBORO W8 8minister a formulation that contains a combination of
two or more anthelmintics, which possess different activity, in order to obtain a
composition with a broad spectrum of activity. For example, avermectin are ineffective
against cestodes, such as tapeworms, and thus are ineffective against an infestation caused
by roundworms and tapeworms. Further, the combination allows the user to administer
one formulation instead of two or more different formulations to the animal. Formulations
which administer a combination of two or more anthelmintics are know in the art. These
formulations may be in the form of solutions, suspensions, pastes, drenches or pour-on
formulations (see, e.g., U.S. Patent 6,165,987 to Harvey, U.S. Patent 6,340,672 to Mihalik
or copending application USSN 10/177,822 entitled Anthelmintic Oral Homogeneous

Veterinary Pastes, filed on June 21, 2002 herein incorporated by reference). For
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effectively prevents or alleviates the phase

separation of the product during storage. Preferred
w@b®sntasst s i ncl ude magnesi um car bonat e, cal ci BPOT/US2004/042380

car bonat e, potassium bi card®nat e, sodi um bi car bonat e,

starch, cellulose and its derivatives, or m xtures of

absorbents wi th magnesi um carbonate bei ng especially
Rt of PG | €. 6 OPRAM 4633 to Beuvry et al.
?n%ﬁa %gﬁgﬁk §6? Kg%pégﬁgbout 30% O to about

% atc;doé’ 5191 abadde P &ions in

I on bel ng

et SR AR

|aII referred. Addi ti onal
% ?aaw%?ﬁ ofiy 5 ﬁ?f&?ﬁﬁseoﬂflﬂz?mﬁ {’ .ngﬁe Pl 18 ap gqinotine
as anti oxi dants, e es, bi
Sorpatdineh Sy pEgabEipg ?'jyén S Tl o iRk the avermeotin or

formul ation art. Ant|OX|dant such as
tradlsmmssgompagad i the iopwnoline GopRgYnd, ?Wﬁw s
acid, malic acid, sodium ascorbate, od

ot Mihabils| deserébes rivp PRSBSIMIRiE) Pafice formiak emw'gﬂe%% dhe avermectin or
hydr oxy ani sole), BHT (butylated hydroxy tol u h
moibsnisciylsydissobied An@ noReAdRFavs L ANg P YE rtlsorla gl, compounds
present fornulation. The antioxi dants are generall ,
et atocin Uvesafrorcingt 2t PO GG AKCSEISHN kot 4B ar (esp gifective
to about 2.0% based upon total weight of the

f o paakighdned, arei dukpemdeditn Ghel liqwd.aliBagse prion/ppientgcflo not describe a
especially preferred. Preservatives, such as the

pRaMietén yhetinbofatha penriqamdéiland pirewyﬂn}lmtna bem)lberaycen that are in a
suitably used in the forrmulation in anmounts rangi ng

f E1RPaBIROEmAafidn. t OF@bettinple, 0US. atdnt ahlhisto80. OSctiles anthelmintic
about 1.0% being especially preferred. O her

PFRSERNGs RSiniNCIrhAguaRN &Rl 4 ddktdiehtatettieor milbemycin dissolved
benzet honi um chlori de, benzoic acid, benzyl al coho

L %{ or c@c& YikDRARRAds, S8k Blyderol %hﬁﬂrﬁ'@%ﬂ@ﬂd@ﬁol and N-methyl-
W or obut anol chl orocrésol, cresol, ethyl paraben,

& ¥RhHG R made of a chewabl
TS SRR AR R, RSk PRS8BTt of sl
phen reur bl h
s DB SLEIE L o BRFRMIESRURLS ki hnd  ptie o
sorblf acid, thlnerosal propyl paraben,
'coliniun1chloride

paraben nethyl,
propy! 031%9 i ataceerulaga{lyagen

Paﬁ%lt 6,207,179

nyristyl
par aben

sulcfiI rarl]s vitamins, mineral supplements, which are
know in the Vetefinary art may also be included in the inventive formulations.

An important feature of the present invention is the flavor that does not contain
animal products or is not derived from an animal source. Flavors derived from catnip, the
valarian plant or fruit are not contemplated by the present invention. Flavors include those

know in pet foods which are artificial and include, for example:

DRY GARLIC-ADE OS

Formulated to provide a pungent garlic aroma.

LIQUID GARLIC-ADE OS

Same as dry garlic-ade in an oil miscible liquid form.

LIQUID GARLIC-ADE
CONCENTRATE OM

Same as Dry Garlic-Ade but in a concentrated, oil
miscible liquid form.

DRY ONION-ADE

Fornmulated to deliver an aroma and taste of cooked
onions.
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conmpounds and the I|ike.
known to those skill ed

aqueous sorbitol

Granul ating solvents are well
n this art. Exanples of such
sol ut i oNPCEULB2004/042380

O her conpounds which can &@t as sol vents include

pol yet hyl ene gl ycol

3350, glycerol
and poI yglycolized gl ycerides (CGELUCI RE).

capryl ate/ caprate
Hunmect ant s

ar PR ERRIAONTBN-ADE an

i nCl udey Bledips Gadis-Ase aid Gson-Ade.

PT OPY IDRREGHNIERLADE! YCer i

ne, Pl yehduhbdimechedsy fiotor #hd@roma.

andr PRy SHREEERASEIHMC O

3358 oitftEibE Altihig vamipn b#EDry Cheese-Ade.

Pr eSepry CAIGTENLADE, €. g.

, | Formbiatdd to@rdiRateardad@ % baksdchicken.

UpONiQUeD 8HIVEENRDEDS T or

mul ahio golGilk licackvarstos of Pry Chicken-Ade.

anolipUsd tHIR@2panE ¢% 00T
wei ghtoMEsNEUSKE Ira. added

t 0 Abatentrdted fobhasddquipClnckenBde OS.
to help solubilize the active

“drug, DRYWTIEERADECIYyst al
separati on.

Sone exanpl e

[ 1 Fatnukied teemolideshepramesnt flpienefrooked
s of the surfactdimtrs are:

gl ycerLyuiDunoBR-adEe, pol

aci d eSIXORIENTRAABI t an _es

y oxy&ténpérsmied Eordierses of Resthjiver-Ade.
ters, polyvinyl alcohal

pol oxonmers (LUTRA. F87),

Pl UDRYPES ADFOBBEFGITBAL € 8

DA blsodiofumeny Saroytonpgpentifrdich provide of beef
propyl enegl ycol SF¥urate

(LIQURDPENBOE) BEES|STERT Of

C aforojlispluble, digpie Aersion of Aoy Ppt-Adeppef Stew.

t hese BATEas wel |

pol yJIBIe/AdPE BEEF BB er i des

5 A( @EL@Q@tq:QE)qmdér@rémn g@%@r ﬁ’et-Adc Beef Stew.

as their ampunts are well

inventive formulations

known iORY¥ BBEBAPE Col or a

1tA5drﬁﬁ§,vob@n‘élaﬁ@do p@v@ﬁ@e appeal of a baking

anrlfl

pr e?@NtFWﬁW@FﬂH FMVQRe th

c !nr~|||

oot quch f}ﬁ é)d%{ 0, ﬁsh meal.

I Al
7 5‘*‘5%@“3,1

s%dféﬁﬁ‘% g &tﬁ
ﬁé‘f}mi ST o

of an¥ RX#(M ‘Nvu

yEpn@ N RS

ﬂl ng
I

Qr ganl pRX\JB&S

ADEI t_aﬁl u

5,1he gror

Low 14
a of frying bacon.
TYCTS

i ncl ude from about 0.5%

formul ati ons provided for
i Bouroebefor thbsei frants sye welkknces topairgaditingdr émBiisgary

(PEG s or CARBQ/\AX) cor

cUu 1A

to about 25% The chewabl e

in the invention al so

C%qr gxample, Kermine
oil,

n oil, mneral

Petfood Nutrisurance is a vegetarian flavor for pet food is sold by Kemine industries, Inc.,

Des Moines, IW. A discussion of commercial smoke flavorings is provided by Guillen et

al. in J. Agr. and Food Chemistry vol. 4.

Preferred are the GRILLIN® line of grill flavors and blends marketed by the Red

Arrow Products Company, LLC, Manitowoc, WI for human and pet food. These include

GRILLIN’ TYPE CB-200, GRILLIN’ TYPE SD, GRILLIN’ T YPE W 8-50, GRILLIN’

TYPE CN, GRILLIN’TYPE CB, GRILLIN’ TYPE GS and GRILLIN’ TYPE NBF.

Especially preferred are hickory smoked flavoring produced by combining torula

yeast and an aqueous hickory smoke solution, sold by Red Arrow Products Co. as

CHARTOR HICKORY or a hickory smoke flavoring produced by combining maltodextin

with an aqueous hickory smoke solution, sold by Red Arrow Products Co. as CHARDEX

HICKORY. Other flavors contemplated by the invention include those which impart a
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25

hydr ogenat ed vegetable oils (STEROTEX OR LUBRI TAB),

peanut oil, nmagnesium stearate, soybean oil and/or
we@awso6278t | . The inclusion and identity of a |POIUSZNNL/042380

is readily determ ned by aSpractitioner of this art

are present in anounts, for exanple, of about 0.01 to

mboralt d308noka Sladon p dheseoineludaeTJARZ YMEnE suokso dirveroproduced by

Compounds whi ch stabilize the pH of the formul ation

doRtinmgitakley shalafRualvth eoniesmkanede g CEABRMAIZE (a smoke

conpounds are well known to a practitioner in the art

h ; C . arBWghédusngmoke flavor) and
@a}g&ﬂgd@&d Sg’eE&P%@ﬁg; Qr@rﬁgﬁg AEPQURAS - arBUq 8m )

I ncl u <) : : syS_te;rs sel ect ed f_rom
éﬁﬁ‘%ﬁ‘%ﬁg@t(g ’Qbr%lil tro:f cheggll'ltd?gs?{t,lr ggtge?)h? ast a%% gﬁ&‘vor,n%dl Qydrated silicon

acid/tartrate, Jactic acid/l.actat hosphor.i

Seridr piokeiibie Segpiarnarn R RIS Co
aci d/ gl utamat es and sodi um carbonate. Preferre ranges . .
for pFhé deteriinatipn afathe amapnisyof Klgver orsa m‘é&a’f product is easily
conpounds contenpl ated by the inventive fornul ations

daehinel bpapractitiogeraafahtssrt. sTpfica ganges lapt&rny ups to #dgRt 10%. Also
PEG ethyl lactate and niaci nam de. Amounts of such

SRIPRUNAS Hb8 ASvdrd Ghitgilovide & BodkyAievdri Thedeoflavskaire avell known to
are well known to a practitioner of the art. Also

%%tgﬁﬁi’[’l{e%?ﬂﬂ?{n?pt her apeutic agents to be in the form

S1 ons, osones or mcelles. The inventive

formulation nay.b dm nistered to.a bl :

ani P B EEaRE Lty et Sgws piln Tl G855, crospovidone
horses, |l anmas, deer, rabbjts, skunks, raccoons,. .
eranwnscliors ts0diumk starglh, picagystatiget spHYPsk i gtgnic acid, veegum,
contenplated by the invention can also be used with i
buospovsdonBhiecraomiten andpregélatinteeviarick ABinders imay begfenexample, polyvinyl
depends on the individual therapeutic agent, the

phireTedonbei ?@Viﬂbﬁé}t egtarchhe peigshtaizedt aftech,andelbtie  methylcellulose,
severity of the disease state. The determ nation of

. St i o alginate,
%?(g?ﬁq{rl IQ%ﬁulc'%éeﬁ\é‘!rﬁllglbf(%Etﬁwbeﬂﬁﬁ)s§ Kddihm! &M?llcel‘llﬂo%eb@o ium alginate

ner. Yy, such preparation normally

ontai n about Q.0Q05.t0.3ab % '

GRS, SRR L ORI R bR A e
q . .

glnycerri]r(l),%%llylle%hr.)y%riecglycol 400 and polyethylene glycol 3350.

Absorbents may also be added to the inventive formulations. Such compounds are
well known in the art to the practitioner as well as their use in pastes. These compounds
effectively prevents or alleviates the phase separation of the product during storage.
Preferred absorbents include magnesium carbonate, calcium carbonate, potassium
bicarbonate, sodium bicarbonate, starch, cellulose and its derivatives, or mixtures of
absorbents, with magnesium carbonate being especially preferred. The inclusion of these
compounds is optional with amounts of 0% to about 30%, 0 to about 15% or about 1% to
about 15% or about 1% to about 10%, based on total weight of the formulation being

especially preferred.



acid derivatives, a fornmulation containing about
0. 0005 to about 5% of the active conpound is

w@e@sme276zl. Preferred formul ati ons are those cPCI/ABIV0HQ2380
about 0.01 to 10% of therapeutic agent and especially
preferred fornul ations are those containing about 2.5
t o abadditi&i4lef tHehavan®etfbanwlgiors. m&t bertaipretharined ingredients such
amount s include about 0.1 to about 0.01 to about 50%

Ranfbaiintd ?%s@fvaﬁp&u ttaBiliRerk Or ARPi¢tand’oTHe8S cdhifounds are well known

avermecti ns and m [ benycins, the fornulations will
. | .ed. i ni.st f
e e e

/ kg and npst .preferably from about 0.6 .to about. 0.7
mPRgeofide sl Tult ik aea Seripy, Sk diipsdrte, mpropy
volunme of about 1ml to treat 50 kg_of aninmal bod :

5  gebleight B/ {(outiiatest i Byfirewnt aniprlek r FRhbdbgtyktedy %ﬁgaféy toluene)
50 ng of the active agent per ml of solution or about
Rofothioglyberot arkDife likegiey abbgdeddothe Present foratdationdsRewantioxidants
However, dependi ng upon the activity of the conpound

28 %eﬂéi*ﬁlﬁlid@@ ko BRifBEmilaEa! Btmdlases fisn hiowt 8D 1ababbut 2.0%, based
0. 3% of 'the active ingredient are usable. For

%ﬂull.oitzﬁ Wéikgtbgﬁitﬂgeo ?cg'g%%&ttﬁ)gg SithY Mduy 851 18 dbehiMl08h iRihg especially

nt al ni ng about 5% of the active

coppound is preferred. For c '
PO AC S BUpr L iR PG R ety el idfor propylparaben), are
and an antiparasitic agent for nematodes. or .
10 gquitablytused & ﬁ)gtfeﬁmé]g’g%tp gngraalgﬁf gngge Hom i Q.Ol to about 2.0%, with
preferred anounts of praziquantel include, for _ .
ghoah.@5 t6 rahoubbloQe DeiBg nepbrejaliyo patforred.7. Othay/ Rigsgvatives include
ani mal body weight, with a range of about 0.5 ng/kg to
BhenkoRunuéierids, tnzethodite afiorded pemmightidpdemryl alcohol, bronopol,
especially preferred. A nost especially preferred

%ﬂ?f#&tabéﬁ RReHde Leifl ok #ihe0 EhIBRIbIBNO D @AM ¥ E@MIL eresol, ethylparaben,
re

erred ranges for the anthelmntic macrolide
PR o R RO BB 0 meruri
FREMEN LS T SR L N T —
‘Eml;jrztﬁgg,r gfc{igf\éicgrggiofngtre, tsgr?oliceggid,t ?h?gaego%al? %trolgy? n;sa?;bnen, myristyl gama-
picolinium chloride, paraben methyl, paraben propyl and quaternary ammonium
compounds and the like.
Granulating solvents are well known to those skilled in this art. Examples of such
20  solvents are water, aqueous sorbitol solution, etc. Other compounds which can act as
solvents include polyethylene glycol 3350, glycerol caprylate/caprate and polyglycolized
glycerides (GELUCIRE).
Humectants are known in the art and include compounds such as propyleneglycol,

glycerine, polyethylene glycol 400 and polyethylene glycol 3350. Humectants may be

25  present in amounts, e.g., in about 0.01% to 20% based upon total weight of formulation.
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whi ch conprise, in addition to the non-animal product
containing flavor or flavor derived froma non-ani nal

W@ ews0e278At | east one nodul i sporic acid or nodedT/FRIIN/E42380
acid derivative, flavor, fiSBler, lubricant, and flow
aid. Optionally, the inventive tablets may further )
cont aSurfaatantssiasinounts fofm abent OO doiebryt il fg bastidamog. total weight may
col orants, binders, antioxidants, disintegrants, or
DEEBEhIEII t¥ @%lp ddNidlxEthe dctivadrugl toepreedrit \eeystatlizrdionpmid to prevent
this invention provides for tablets which are coated.

%@ i gﬁﬂaﬁbﬂe iRRleeleRaBpRs P6ERRY QdraeME dhRg t Slyceryl monooleate,
t?]o conventional in the art, such as wet and dr

y

ranul atk on ) f ' i . .
REISII0 SRTRRCA0 arl B s SRREARNRY] Aok,
formul at i . Wit t il il
T ot Rt SpbErs CREREl FE0L Hropyienceieo
which are known in the tablet art. Non-lim¢tin .
lexeatp(leSUBPGLYCQE} slyrereldapntielcenate) (GAFH4EL ﬁw)awaglycohzed
| act ose, sprayed dried |actose, crystalline maltose

glycerivek (GHEKIOIREY, etd:] Agaiaj thesoocongpduads)tas vealkeasahsio amoiuhts are well
known in the art and include, for exanple, silicon

QiR #ané SARBOSI L) or silica gel (SyLAD), talc,
starch, calcium stearate, magnesium stearate, and

al um &8@%@&%? 'ggg}iﬁ%/d 1oGRE e obth¥hti oANTOE Mo San @ contemplated by

fl ow al are eterm ned by a practitioner In

émg:y?esglraftsiggg 18:'9%9 %gq]%o%@gﬁ%{]%f)%gu ega]'r{.) il%%qe%i cbc%lilcgrants include, for
Non-limting exanples of lubricants for t&l%gtabl et§1
prpannieielyien giadyamuahiake parameh(Yhich mayealsg fngtion aq 2 flavor), colorant
acid. Again, the various lubricants are well known to

haspd apbntiranexidefor tshimxtare ofignywef theafregringndisnedialby preferred are
t hese conpounds. Ranges include fromabout 0.01 to

ahatic BR¥and hRatihevaibkide! drafetrad iratyes amdudeafybet sbout 0.5% to about
provided for by this invention may be coated using

Eﬁ%hni gues conventional in the art. Coatings for

chewabl es veterinary formulations include gelatin,

o ycernl SERRRR. BB b 0P RO i Sy o
ﬁ%%lciargg,ssufc}? ras tp%?}lete}}y?eniengcl;goqg (Ps]g(g’%rorc('?ﬁlgh?)%AX), corn oil, mineral oil,
hydrogenated vegetable oils (STEROTEX OR LUBRITAB), peanut oil, magnesium
stearate, soybean oil and/or castor oil. The inclusion and identity of a lubricant is readily
determined by a practitioner of this art are present in amounts, for example, of about 0.01
to about 20%, based upoﬁ total weight in the composition.

Compounds which stabilize the pH of the formulation (pH modifiers) are also
contemplated. Again, such compounds are well known to a practitioner in the art as well
as how to use these compounds. Buffering systems include, for example, systems selected
from the group consisting of acetic acid/acetate, malic acid/malate, citric acid/citrate,

tataric acid/tartrate, lactic acid/lactate, phosphoric acid/phosphate, glycine/glycimate, tris,
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such as seal coatings, subcoatings, and syrup
coatings, as well as filmcoatings, such as pan-pour

w@o@siosnys2 and pan spray coatings. As wel |l KknownCT/OSZ04/042380

practitioner of this art, ®lhe coatings contain

addi ti onal conponents such as sol vents, plasticizers,

hiRARc A & glueRRdsA e XddRiRe Rafboanme. f Preferiet ramges foFtEH include from
&' nventive“oral formulations may be used to treat a

Pﬂﬂgqo % Jj sease states by adnministering to the host
need ereof an effective amount of the ora

for tion containin

det e Reprsrng’ v Pudtal ot SRERHs FRuBaGR) inckia® complexing
i ndi cati on woul d be wel | € sk

apaleHER GHevclpdeii, BB P Gerndartig ) ajasp s “Apfbunts of such
The hosts include all animals, e.g. cats

coatpblueds tefredpsludstingbe inaaefiys @gnulﬂté%%fﬁt"i’%ﬂ‘é‘g”é{b@\ﬁepra"tmoner of
the oral fornmulation provided for by this invention

{Bd S8t Couk6l doatengRaied ard thatpaikis ezgsaisstoabesni thehipamnofl emulsions,
host s. EXAMPLES A better understandi ng of the present

1@@\5@&%@@%@ its many advantages will be had from
l'owi ng exanpl es, given by way of illustration.

Exarrpﬁbef mtvF]Ilf> f’xjfeai;oﬂﬁﬁ by %rl’b‘ti,' fSnididesed ©54 wdghBsddee @nimals, such

whi ch our erna ive, non-ani mal product

cont flavors harnmace e c

3 k. S0 P G7. SRR PSP R a0 @%ﬂf’&s%s?%ém camels
aC|d derivative woul d be nost |
251 dor eLive o be o= L) ey SRR B o b
alternative, non-aninmal flavors were selected froma
itk inohs si Rhe emobhaud pharinacepiige] petiveveganb sepenyis it Fhe individual
enpl oyee dogs. The control was a tablet which
hefb éitﬂ:eﬂ%] &t athep@iitnal ibviap. trdbinel, fthe wideatd sat, anfithé severity of the
were in the formof tablets, were prepared as foll ows:

n I
%%%t%%%m %%%% {3/(;951}/65\,@ G289 rig Al el Ptk itweskill level of the

practitioner. Generally, such preparation normally contain about 0.0005 to about 50% of

therapeutic agent by total weight of composition. For nodulisporic acid and nodulisporic
acid derivatives, a formulation containing about 0.0005 to about 5% of the active
compound is preferred. Preferred formulations are those containing about 0.01 to 10% of
therapeutic agent and especially preferred formulations are those containing about 2.5 to
about 5% of therapeutic agent. Other preferred amounts include about 0.1 to about 0.01 to
about 50% or about 10% or about 0.5 to about 3%. For the avermectins and milbemycins,
the formulations will generally be prepared to administer from about 0.1 to about 2 mg/kg,
preferably from about 0.4 to about 0.85 mg/kg and most preferably from about 0.6 to
about 0.7 mg/kg of the active ingredient. At a preferred dose volume of about 1 ml to treat
50 kg of animal body weight the formulation contains from about 5 to about 50 mg of the

active agent per ml of solution or about 0.5 to about 10%, preferably about 2.5 to about
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Stock Granul ation 92.9 Natural Liver Flavor Anerican
Laboratories 6.0 Magnesium Stearate 1.1 Lactose
wao-orsiess2 0. 0 Total 100.0 Inventive: Fornul at i BOT/US2004/042380
cont ai ni ng 4% CHARDEX | NGREDI ENT MANUFACTURER 9%/ w
Stock Granul ation 92.9 CHARDEX Red Arrow 4.0 Magnesi um
5% QAF. aRwever, ldapéiigs feretie ictiizity off tteaonymeing and the animal being
I nventive: Formulation containing 2 % CHARDEX

tﬂgﬁg@s&% i LIFASTGER, Y 53406 kngeedient] aaé usable. For nodulisporic

o : avor Red Arrow 2.0 Magnesi um Stear ate

. a se Fore Total: .- | AAEs 0 ;
ag&r%bllét (?e(liwa NS gﬁ?}%léat%%% 1?@ %F%@é%?ﬁg Nﬁ_l(geabout 5% of the active
I\/ANUF/EC_TUREfR % wW w Stock Granul ation 92. 9 CHARTOR

crmpowid iRPEeiaredbw 4. 0 Magnesi um Stearate 1.1 Lactose

Forenpst 2.0 . . . .
For chewable veterinary formulation comprising an avermectin or a milbemycin

=

and an antiparasitic agent for nematodes or trematodes, such as praziquantel or pyrantel,
preferred amounts of praziquantel include, for example, from about 0.5 mg/kg to about 7.5
mg/kg of animal body weight, with a range of about 0.5 mg/kg to about 2 mg/kg or 2.5
mg/kg of body weight being especially preferred. A most especially preferred amount is
about 1.0 mg/kg of animal body weight. Preferred ranges for the anthelmintic macrolide
compounds include, for example about 0.01 to about 200 mg/kg of animal body weight,
with the ranges of about 0.1 to about 50 mg/kg and from about 1 to about 30 mg/kg being
especially preferred.

This invention further provides for tablets that do not contain animal products
which comprise, in addition to the non-animal product containing flavor or flavor derived
from 2 non-animal source, at least one nodulisporic acid or nodulisporic acid derivative,
flavor, filler, lubricant, and flow aid. Optionally, the inventive tablets may ﬂﬂher contain
at least one of the following ingredients: colorants, binders, antioxidants, disintegrants, or
preservatives. Moreover, in an aliernative embodiment this invention provides for tablets
which are coated. The inventive tablets are prepared according to methods conventional
in the art, such as wet and dry granulation processes.

Many of the ingredients for the tablet include those provided for in the chewable
formulations. With respect to fillers (or diluents), the inventive tablets contemplate all the

fillers which are known in the tablet art. Non-limiting examples of fillers include
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Total 100.0 Inventive: Formulation containing 2%

CHARDEX and 2% Car nel | NGREDI ENT MANUFACTURER % w w
w@e@sko@anul ati on 92. 9 CHARDEX Red Arrow 2.0 Bar/mgt004/042380

Foote & Jenks 4.0 MagnesiudbStearate 1.4 Total 100.0

The stock granul ati on contained the foll ow ng

ahREFe entsse, INNGRED EMNToANpRAET URER aciwse, Opestelihavnaliose and
FMC 6.0 (added | ater) Avicel PH 102 FMC 15.0 AcD Sol

,@@dgx g\/agne5| um Stearate 1.1 (added later) Cab O Sil
Kl ucel EXF Hercules 3.0 Yellow Iron Oxide

T 455, !SSPSR 2 s e
s111rc|og ! (iO)?iElg @%{)bﬁ, dorb %ﬂfg\é\r gel (SYLOID), talc, starch, calcium, stearate,
magnesium stearate, and aluminum magnesium silicate (NEUSILIN). Amounts of flow
aids are readily determined by a practitioner in this art and include for using about 0.01 to
about 25%, based upon weight of total composition. Non-limiting examples of lubricants
for the tablets include magnesium and calcium stearate and stearic acid. Again, the
various lubricants are well known to a praétitioner of this art as well as the amounts of
these compounds. Ranges include from about 0.01 to about 20%.

The chewable formulations and tablets provided for by this invention may be
coated using techniques conventional in the art. Coatings for chewables veterinary
formulations include gelatin, glyceryl behenate, coca butter, and beeswax. Other coatings
would be known to a practitioner in this art. Coatings for tablets include sugar coatings,
such as seal coatings, subcoatings, and syrup coatings, as well as film coatings, such as
pan-pour coatings and pan spray coatings. As well known to a practitioner of this art, the
coatings contain additional components such as solvents, plasticizers, colorants, opaquant-
extenders and film formers.

The inventive oral formulations may be used to treat a number of disease states by
administering to the host in need thereof an effective amount of the oral formulation
containing the pharmaceutical agent. The determining of a treatment protocol of a specific
indication would be well within the skill level of a practitioner in the pharmaceutical or
veterinary arts.  The hosts include all animals, e.g. cats, dogs, cattle, sheep, horses, and
pigs. As mentioned above, the oral formulation provided for by this invention also could

be used to treat disease states in human hosts.
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TABLE |: Payability StudyCHARDEX Pork Liver CHARDEX 4%
CHARDEX 2% CHARTOR 4% 2% + (98) (85) (94) (83) CARMEL

w@ bbos/odosal Dogs That Tried Flavor) 4% (79) MeBOT/Da3084/042380

1-5 % % % % % Accepted tabl5et diet) 94 24 24 85 79
Accepted plain tablet 1st attenpt 5 80 26 32 60 38
Splain tablet >1 attenpt 4 10 10 14 13 18
Accepted tablet with food/treat Is'" attenpt 3 3 23 13
9 11 Abeptuadersabliap ofitidpreapdidvesadrdndadftisnmbinyPadvatfdges will be
13 2 8 83 49 45 68 49 Accepted 1st attenpt (subnet)

3 QAR re%mat SPlIgstaMofl N (subnet)
11%%%{5%@%0@%%%06& ed w teﬁ‘fﬁ%}gd/treat o(subnet) 90 36

s Pt s ied® Did not accept this tablet 6 26
] . 4J3 3L The four synthetic test
tlav Uhits }/é:%{ getear(r:nclrelgc{ \?Vgic?lyofttﬂee foql? ga?ter%la%i\rl]éz% r1r]1-‘etrr]lfljr}lalapsroduct containing

flavors for a pharmaceutical agent such as a COX-2 inhibitor, nodulisporic acid or a

nodulisporic acid derivative would be most readily be accepted by dogs in a daily home-
use situation. The four alternative, non-animal flavors were selected from a field of
sixteen flavors in qualitative testing with employee dogs. The control was a tablet which
contained real pork liver.

The formulations, which were in the form of tablets, were prepared as follows:

Control: Formulation containing 6% real pork liver:

INGREDIENT MANUFACTURER % wiw
Stock Granulation 92.9
Natural Liver Flavor American Laboratories 6.0
Magnesijum Stearate 1.1
Lactose Foremost 0.0
Total 100.0

Inventive: Formulation containing 4% CHARDEX

INGREDIENT MANUFACTURER % wiw
Stock Granulation 92.9
CHARDEX Red Arrow 4.0
Magnesium Stearate 1.1
Lactose Foremost 2.0
Total 100.0

Inventive: Formulation containing 2 % CHARDEX

INGREDIENT MANUFACTURER % wiw

Stock Granulation 92.9




readily as the fornulations flavored with real pork

liver. Specifically, 94% of the dogs accepted the
wW@00k/063782r tablets overall, with 80% accepti NBCT/US2004/042380
plain on the first attenpt S8refusal rate was 6% . For
the artificial flavors, 74%to 85%of the dogs
GidsRPEE dflavdre t abjlRed Aower al |, Wit h2& range of 25%to
G090 et —th accepting—the—tablets-—prarnon—the—| rst
ng gﬁ%l?ls{(éi%.itg., riefusal rates wereT'iS%to 2699 . Pprk .
lactper scores of |"Hhowwgted - 94% | 40Accepted pl ain| 1st

Henpt— 80% " 110 Acceptedptaiy,55 90% " —=and
"Accepted 1st atltenpt - 83% areisignificantly higher
than scores for all other tablets at 95% + | evel of
confi dence. CHARTOR was accepted by 85% of the dogs
conpared to 74-79% for the CHARDEX options. CHARTOR
al so was nore readily accepted, with 60%ccepting the
tablet plain on the first attenpt conpared to 26 to
38% for the CHARDEX options. Overall "Accepted" score
significantly higher than CHARDEX 2% and 4% opti ons at
90% + | evel of confidence. There were no
statistically significant differences between CHARTOR
and CHARDEX + Carnel. There were no statistically
meani ngful differences in scores between the CHARDEX
2% 4% and +Caranel options. Wile dog owners
consi dered the synthetically flavored fornmul ati ons
nore difficult to adm nister, the "easy" score for
formul ations flavored with CHARTOR were very
accept abl e. TABLE |I1: Ease of Adm nistration CHARDEX
Pork | iver 6% DHARDEX 4% CHARDEX 2% CHARTOR 4% 2% +




(98) (84) (94) (

82) Carmel 4% (N

= Tot al

Dogs That

Tried Flavor) (79) Mean Days 1-5 % % % % % Easv (nef)

wW©@20058621882 68 Very easy 4 80 34 40 69 46 SonemMBUSHa$§42380

3 11 24 21 13 22 Sonmewhat @pfficult 2 3 19 18 9 12

Very difficult 1 6 20 20 9 18 Difficult (net) 9 40 37
IS e eMFammalafioR cantenargd% CHARTORY to Determ ne the
Acceptability of Place Non-beef Chewabl e Forrmul ati ons

INGHPOENT Tabl e T|IMANBRACRUREESCT TP wANs and sequehces

s*e¢kr®;hnu§@ange Mequence Formulatiomo# Formnul ation]|#
roul ation du..t..s) # Day O Day—2-Day 41 F| 68. 2

?H‘}REO%FE"W% 1%1“”“:9‘”2 3F 30.5%8 21 34F 17.0 4 2

Bxagneﬁmh/s@aa@ 53126 M18.96 812 1 M= Male, F|=

Lacib?é € Foremost 2.0

Total 100.0

Inventive: Formulation containing 2% CHARDEX and 2% Carmel

INGREDIENT MANUFACTURER % wiw
Stock Granulation 92.9
CHARDEX Red Arrow 2.0
Carmel Foote & Jenks 4.0
Magnesium Stearate 1.4
Total 100.0

The stock granulation contained the following ingredients:

INGREDIENT MANUFACTURER % wiw
Open Flavor FMC 6.0
(added later)

Avicel PH 102 FMC 15.0
AcDiSol FMC 2.8
Magnesium Stearate 1.1
(added later)

Cab O Sil Cabot 0.6
Klucel EXF Hercules 3.0
Yellow Iron Oxide Colorcon 0.13
Red Iron Oxide Colorcon 0.27
Fast Flo Lactose Foremost 71.1
Total 100.00

The results of the trials are summarized below:

TABLE I: Palatability Study



Al l

ei ther Harlan Sprague Daw ey, Madi son,
wa.povsets2 At hens, GA, or Sincl
Col unbi a,

air

dogs were Beagles and originally acquired from
W, Merial

Resear ch CenP@&r/S2004/042380
MO. Formul ati on 1:60Soy Protein Fines 45%

Expl ot ab 22% CHARDEXF| avor 3% Povi done K=90 4% \Wat er

20% Pr opyl ene d ycol

6% Formul ation 2: Soy Protein

Fi nes 47% Expl ot ab 22%CHARBEXFHavor—19-Povi-tone—K=960—ciroms
4% Wat er 20% Pr opyl ene |3 ycol | 6% Eor, MUl e B3 . SO 2% 4
. . ivi EX 4% | ~=22m=pgfedd | ¢ R 4% oz
Protein Fines 47% Expl g 2p ateg Fl avor CARMEL
(N = Row Do it Kee@ @lavkdp \Wat er | 8% Pr pf¥1 ene @'ycol 6% o
7%
Mean Days 1-5 % % % % %
Accepted tablet (net) 94 74 74 85 79
Accepted plain tablet 1% attempt 5 |80 26 32 60 38
Accepted plain tablet >1 attempt 4 110 10 14 13 18
Accepted tablet with food/treat 1% attempt 3 [ 3 23 13 11
Accepted tablet with food/treat >1 attempt 2 1 12 13 ) 8
83 49 45 68 49
Accepted 1* attempt (subnet)
Accepted >1 attempt (subnet)
Accepted plain (subnet) 11 22 27 15 26
Accepted with food/treat (subnet) 90 36 46 73 57
4 35 26 11 19
Did not accept this tablet
6 26 26 15 21
Mean

The four synthetic test flavors were accepted by the dogs although not as

readily as the formulations flavored with real pork liver.

e Specifically, 94% of the dogs accepted the Pork liver tablets overall, with 80%

5 accepting it plain on the first attempt (refusal rate was 6%).

e For the artificial flavors, 74% to 85% of the dogs accepted the tables overall,

with a range of 25% to 60% of these accepting the tablets plain on the first

attempt (i.e., refusal rates were 15% to 26%).

e Pork liver scores of “Accepted — 94%,” “Accepted plain, 1¥ attempt — 80%,”

10

higher than scores for all other tablets at 95% + level of confidence.

“Accepted plain — 90%,” and “Accepted 1% attempt — 83%” are significantly

e CHARTOR was accepted by 85% of the dogs compared to 74-79% for the

CHARDEX options. CHARTOR also was more readily accepted, with 60%




Al'l chewabl es were offered once on either Day 0, 2, or

4. Table IV: Acceptability Scores FORMULATI ON 1
WOORMOGASION 2 1 2 1 2 113114 2* 15 1 1 BCI/UR2004/042380

Al'l chewabl es were offeredébnce on either Day 0, 2, or

4. Acceptability Scoring System 1 = Swallowed readily

2 = Swahdospiag thet thblebpkimgn dhie findit@npt Rehpesed to 26 to 38% for the

acceptability score of 2 was recorded as such because

t he dogCplARBHXWptidné.he chewabl e before eating it. No

chewabl e had to be given with food. Exanple 2 The

foll o pgenan-2epRl %E&%gﬁéﬁﬁ@ﬂlg ' 150 tﬁQx’?‘Qﬁ@AﬁDﬁéﬁ 2% and 4%

formul ati ons were prepare ccordrngto conventio
techni ques: Ex e, 2A ul Lsporam de Chewabl e Bat ch
si ze 108P1S a?ﬁ@é’eﬁ%@?ﬂt’\i}d%ﬁ&&%‘l yet hyl ene d ycol 400
20 2. Pol yethylene @ ycol 3350 5
5 e There were no statistically significant differences between CHARTOR and

CHARDEX + Carmel.
o There were no statistically meaningful differences in scores between the
CHARDEX 2%, 4% and +Caramel options.
While dog owners considered the synthetically flavored formulations more difficult to
10  administer, the “easy” score for formulations flavored with CHARTOR were very

acceptable.



3. Tenox 2 0.02 4. Lutrol

6.0 6. Pal apet F5, BFI

Pal apet TI, BFI

Paléapet T2, BFI

BFI

F87 0.5 5. Nodulisporanm de *
4.0 7. Pal apetFl,
wob@s0627€el | ul ose 12 9. Soy Protein Fines ** 1BCER8SH04/042380
2.0 11.

2.0 8.

7.0 12.

Alginic Acid 3.0 13. Crospovidone 5.0 14. Povi done

K-90 2.0 15. Citric Acid 1.0 16. Potassium Sorbate 0.5

&ééBﬁErﬂ T Eed o}/ﬁhﬁfm%ﬁ%tig%

TOTAL 100 Anmount of

I'Sporam de on asis of CoA: 100% (% Assay)
97.5 x 6 g = 6.15¢9 * Adiusted—anrount—ofiSoy Protein CHARDEX
Fi nes according to the amount pfy.NasW i sREbATAQEARTOR 4% | 2%+
6% A
(19.98 + 6.0) - 6.15 g H&B3pxanple 28, @) Carmel 4%
I\Iodaal‘rdtssp@gsarmttd:aadﬂaemabl@) Batch| size 1 QDy # Ingrledients |
44114 1
MeanDays] -5 % % % % %
Easy (net 91 58 61 82 68
Very easy 4 80 34 40 69 46
Somewhat easy 3 11 24 21 13 22
Somewhat difficult 2 3 19 18 9 12
Very difficult 1 6 20 20 9 18
Difficult (net) 9 0 37 18 30
Mean 3.7 2.7 2.8 34 2.9

Example 2: Study to Determine the Acceptability of Place Non-beef Chewable

Formulations in Dogs:

Table IT[: Animal descriptions and sequences

Animal Sex Age Sequence Formulation # Formulation # Formulation #
D (months) # Day 0 Day 2 Day 4

1 F 68.2 1 1 2 3

2 M 46.1 2 1 3 2

3 F 39.5 3 2 1 3

4 F 17.9 4 2 3 1

5 M 33.9 5 3 1 2

6 M 18.9 6 3 2 1

M = Male, F = Female

All dogs were Beagles and originally acquired from either Harlan Sprague

Dawley, Madison, W1, Merial Limited, Athens, GA, or Sinclair Research Center,

Columbia, MO.




2. Laurolglycol 90 4 3. Tenox 2 0.02 4. Lutrol F87 0.5

5. Nodul i sporam de 6.0 6. Pal apetF5, BFI 4.0 7.
w@adoaped78Fl , BFI 2.0 8. Mcro. Cellul ose 12 9.PSDYS2004/042380

Protein Fines ** 22.98 10. 6Pal apet Tl, BFI 2.0 11.

Pal apet T2, BFI 7.0 12. Alginic Acid 3.0 13.

Teoresnpdvhdone 5.0 14. Povidone K-90 2.0 15. Gtric Acid

1.0 16. Potassium Sorbate 0.5 17. Purified Water 10.0

Vbt Unt of  Npgiy, |sporam de on the basis of
S(?XE? fég%})n%?Assavl o 5} g = 6.15g ** Adgj usted
Eupbetats of Soy Protein B%es accordi ng to the anount of

. NodHi-sboram-de——(22 QQJ_L:ﬂ\ 6;Jg—‘72.83

W%Fbﬁof\bdul i spo*% de Chewabl e Batch ize 100 g
PovidBRe RS 70 4%

Water 20%
Propylene Glycol 6%
Formulation 2:

Soy Protein Fines 47%
Explotab 22%
CHARDEX Flavor 1%
Povidone K=90 4%
Water 20%
Propylene Glycol 6%

5  Formulation 3:

Soy Protein Fines 47%
Explotab 22%
Chocolate Flavor 1%
Povidone K=90 4%
Water 20%
Propylene Glycol 6%

All chewables were offered once on either Day 0, 2, or 4.

Table IV: Acceptability Scores
10

FORMULATION 1 | FORMULATION 2
1 2% 1
2 1 1
3 1 1




1. Polyethylene dycol 400 20 2. Pol yethyl ene dycol

3350 5 3. Tenox 2 0.02 4. Lutrol F87 0.5 5.
wole@alospor amide 6 6. Mcro. Cellulose 12 7. SBET/US2004/042380
Protein Fines 19.98 8. Art 64Beef Flavor PC 15 9.

Alginic Acid 3 10. Crospovidone 5 11. Povi doneK-90 2
A2. CGtric|Axd 1 13. Potdssi um Sorbate 0.5 14.

Purified Water 10 TOTAL igo * Anmpunt of —
Nodul i spor arli de on the basik of CoA: 100% (% Assay)
975 x 67 u of |Soy Protein

i nes accoraL i ng to t he anpunt of Nodul i sporam de :
(19.98 g - 6.154 g 19. 826 gExanple 2D Nodul i spor am de
Chewabl e. Batch size 100 g #_In ts % 1.
Mpwmsme@ff%élona@enigheﬂw ? | ene dycol 3350

écceptability Scoring System:

,-

1 = Swallowed readily
5 2 = Swallowed with coaxing or food
3 =Refused

* An acceptability score of 2 was recorded as such because the dog played with the
chewable before eating it. No chewable had to be given with food.
10 Example?2
The following non-animal product containing chewable formulations were

prepared according to conventional techniques:



3. Tenox 2 0.02 4. Sod. Lauryl Sulfate 0.5 5.

Transubol P 2 6. Nodulisporam de 6 7. Mal adexatrin 6
wW@200806276t at i zed Starch. 10 9. Corn Starch ** PO1/882000042380

Art. Beef Flavor PC 15 11. 6&rospovidone 5 12. Citric

Acid 1 13. Potassium Sorbate 0.5 14. Purified Water 8
EkxBmpfe@ G| 2 TOTAL 100 * Amount of Nodul i sporam de
NoQufider EeHelvabieA: 100% (% Assay) 97.5 x 6 g = 6. 159
BatchA eq@b@ anount of Corn Starch according to the

DU o N SO B qins2T, 98 U - B Tohig 20, 578
O oaro o oo B ORI T i 2707 0
Tehax 2 .0 02 3. | utrdiPolyghylene Glycol 3350 5 '

3. Tenox 2 0.02
4, Lutrol F87 0.5
5. Nodulisporamide * 6.0
6. Palapet F5, BFI 4.0
7. Palapet F1, BFI 2.0
8. Micro. Cellulose 12
9. Soy Protein Fines ** 19.98
10. Palapet T1, BFI 2.0
11. Palapet T2, BFI 7.0
12. Alginic Acid 3.0
13. Crospovidone 5.0
14, Povidone K-90 2.0
15. Citric Acid 1.0
16. Potassium Sorbate 0.5
17. Purified Water 10.0
TOTAL 100

* Amount of Nodulisporamide on the basis of CoA: 100% (% Assay) 97.5x 6 g=6.15g
** Adjusted amount of Soy Protein Fines according to the amount of Nodulisporamide :
(19.98 +6.0) - 6.15 g=19.83



4. Nodul i sporam de 6.0 5. Palapet F5 3.0 6. Pal apet Fl

1.0 7. Soy Protein Fines ** 34.89 8. Palapet TI 3.0 9.
w@a0a/0627872 5.0 10. Aliginic Acid 3.0 11. CrospOwiUSmN€042380

3.0 12. Povidone K-90 2.0 ®8. Potassium Sorbate 0.5

14. Purified Water 8.0 15. Corn G| 4.0 TOTAL 100 *
Faamunrti2®f Nodul i sporam de on the basis of CoA: 100% (%
NS raide Ghéwdble 6. 154 g ** Adjusted anount of Soy
BD{c%ts?zeqola@es according to the amount of

#I\RéUUI | prl armae - 34T dien (0. 154" g - 6.0 [pg, = 38| 826
gEanpte—2FNodut+spor oe vabte—Batcth e 100 ¢
# tnoredients— Y% ww—3—1 %?Kfﬁg f'{\,ne GSveof ALU 29D
Tl‘%l-n;(‘llt ol P2 03 TpLﬁ;}“}j)_léE’ﬁO 4. Snéi Tl R IRV B
SuBfate 0.5 Tenox 2 i 0.027

4, Lutrol F87 0.5
5. Nodulisporamide * 6.0
0. Palapet F5, BFI 4.0
7. Palapet F1, BFI 2.0
8. Micro. Cellulose 12
0. Soy Protein Fines ** 22.98
10. Palapet T1, BFI 2.0
11. Palapet T2, BFI 7.0
12. Alginic Acid 3.0
13. Crospovidone 5.0
14. Povidone K-90 2.0
15. Citric Acid 1.0
16. Potassium Sorbate 0.5
17. Purified Water 10.0

TOTAL 100

* Amount of Nodulisporamide on the basis of CoA: 100% (% Assay) 97.5x 6 g=6.15g
#* Adjusted amount of Soy Protein Fines according to the amount of Nodulisporamide :
(2298 +6.0)-6.15g=22.83 g



5. Nodulisporam de 6.0 6. Palapet F5 3.0 7. Pal apet Fl
5.0 8. Endex 5.0 9. Pregelatized Starch 10.0 10. Corn
wae@sobe787 19. 98 11. Pal apet Tl 2.0 12. Pal aperCTRSE00042380
13. Alginic Acid 3.0 14. C6pspovi done 5.0 15. Povi done
K— 90 2.0 16. Potassium Sorbate 0.5 17. Purified Water
cCorn G| 4.0 TOTAL 100 * Amount of

%&ﬁ@r@g&v%the basi s of CoA: 100% (% Assay)

n; . 1?49 ** Adj usted anmount of Soy Protein
e AR e 1T CE E  —
S Y el e GRES AR AT FOF

In&red| ents %1 PEG Y@Kylwﬁgéohgw fé, Wi

3. Tenox 2 0.02

4, Lutrol F87 0.5

5. Nodulisporamide 6

6. Micro. Cellulose 12

7. Soy Protein Fines 19.98

8. Art. Beef Flavor PC 15

9. Alginic Acid 3

10. Crospovidone 5

11. Povidone K-90 2

12 Citric Acid 1

13. Potassium Sorbate 0.5

14. Purified Water 10
TOTAL 100 -

* Amount of Nodulisporamide on the basis of CoA: 100% (% Assay) 97.5x 6 g=06.15¢g

#* Adjusted amount of Soy Protein Fines according to the amount of Nodulisporamide :
(19.98 g-6.154g=19.826 g



3. Tenox 2 0.02 4. Lutrol F87 0.5 5. Nodulisporamde 8

6. Avicel 12 7. Soy Protein Fines 19.98 8. Art. Beef
Wob@s062785 9. Al ginic Acid 3 10. Crospovi done BCT/1S2004/042380

Povi done K-90 2 12. Citricéscid 1 13. K Sorbate 0.5

14. Purified Water 10 Amount of Nodulisporami de on the
Rashe a5 CoA: 100%/97.4 x 89 x 2 12.32Qg **

N HsiednRAR0CwaMle. S0y Protein Fines according to the

I%Eﬁ le Qo Qloglull [ iporalm'l de 39. §4g_Exaan e 2H
SO vl .7 1 TN G LTI
2 Dhee aaea o1 TenanPolveth BT GIOFA00 2. JHI8 eV

2. T Po yeth}\I‘IEne"GlchToiéﬁO i

3. Tenox 2 0.02

4. Sod. Lauryl Sulfate 0.5

5. Transubol P 2

6. Nodulisporamide * 6

7. Maladexatrin 6

8. Pregelatized Starch. 10

9. Corn Starch ** 20.98

10. Art. Beef Flavor PC 15

11. Crospovidone 5

12. Citric Acid 1

13. Potassium Sorbate 0.5

14. Purified Water 8

15. Corn Oil 2
TOTAL 100

* Amount of Nodulisporamide on the basis of CoA: 100% (% Assay) 97.5x 6 g=6.15g
## Adjusted amount of Corn Starch according to the amount of Nodulisporamide : (20.98
g-6.154g=20.826 g

5



6. Scorbic Acid 0.5 7. Povidone K-90 2 8. Crospovidon
59. Art. Beef Flavor 15 . 10. Soy Protein Fi ngs 17?42
wa005Abg8ni ¢ Acid 3 12. Avicel PHL02 8 13. PurP¢T/8682004/042380
Water 10 14. Gitric Acid 1625 Sterotex HVM 3 16. Corn

Ol 3 TOTAL 100 * Adjusted W. of Nodulisporam de:
EL0%D 4% x 6 = 6.160 g ** Adjusted W. of Soy

aqfi O%B%Heeéhevaamém g - (6.160 g - 6g) = 17.32 g
ac%' z@ﬁm?g'\'?,d“', i spor ‘:".m.d.e Chewabl e Batch size 100 g #
TSN ;;;;:..:oo/u ww L hlenRor am de 6 2. Lutywhv L44
O oot done 5 O eutiend GLEOVARPT® (B9 4 5
2. Tenox 2 0.02
3. Lutrol F87 0.5
4. Nodulisporamide * 6.0
5. Palapet F5 3.0
6. Palapet F1 1.0
7. Soy Protein Fines ** 34.89
8. Palapet T1 3.0
0. Palapet T2 5.0
10. Aliginic Acid 3.0
11. Crospovidone 3.0
12. Povidone K-90 . 2.0
13. Potassium Sorbate 0.5
14. Purified Water 8.0
15. Corn Oil 4.0
TOTAL 100

* Amount of Nodulisporamide on the basis of CoA: 100% (% Assay) 97.5x6g=6.154g
5  ** Adjusted amount of Soy Protein Fines according to the amount of Nodulisporamide :
3498 g- (6.154 g— 6.0 g) =38.826 g



6. Soy Protein
Purified Water

w{a aAler8D * Adj usted W.

100% 97. 4% x 6
Pr ot ei n Fi nes:

Fines 33.8 7. Avicel

PH102 12 8.

30 9. Sterotex HM4 10. Corn Q| 4

of Nodul i sporam de: PCT/US2004/042380

= 6.160 g **0Adj usted W. of Soy

33.8 g - (6.160 g - 6g) 33.64 gExanple

BXdnitec2B | spor am de Chewabl e Batch size 100 g #
Nowaligshranid® Ohwwasld. Nodul i sporanide 6 2. Lutrol L44 3
Brichaddigp Aci d 2 4. Pow done K-90 4 5. Crospovi done
W’ﬁw P ' M FIesy, D dfonts “{-\VI Cel'PHIUZ T J/w
TObAL 160-% Adiuotad oLV y“lmer@lyfégg%bronh“h” Sht
L06% 07. 4% %6~ 6. 160Lgnscutol P 2.0

3. Tenox 2 0.02

4, Sodium Lauryl Sulfate 0.5

5. Nodulisporamide 6.0

6. Palapet F5 3.0

7. Palapet F1 5.0

8. Emdex 5.0

9. Pregelatized Starch 10.0

10. Corn Starch ** 19.98

11. Palapet T1 2.0

12. Palapet T2 5.0

13. Alginic Acid 3.0

14. Crospovidone 5.0

15. Povidone K-90 2.0

16. Potassium Sorbate 0.5

17. Purified Water 8.0

18. Corn Qil 4.0
TOTAL 100

* Amount of Nodulisporamide on the basis of CoA: 100% (% Assay) 97.5 x 6 g=6.154¢g
** Adjusted amount of Soy Protein Fines according to the amount of Nodulisporamide :
19.98g-(6.15g—-6.0g)=19.826¢g



** Adjusted W. of SoyProtein Fines: 26.8 g - (6.160 g
- 6g) 26.64 g Exanpl e 2K Nodul i sporam de Chewabl e
w@aiosi6ssze 100 g # Ingredients %ww 1. PCT/US2004/042380

Nodul i sporam de 6 2. PEG 400 20 3. PEG 3350 5 4. Tenox

2 0.02 5. Lutrol L44 1 6. Sorbic Acid 0.5 7. Povi done
Ba@®192@. Crospovidone 5 9. Soy Protein Fines 32.40
N&dulibpgamide Shewaldell. Avicel PHL02 8 12. Purified
Rtiesizd0o0lg. CGtric Acid 1 14. Sterotex HM 3 15. Corn

[T 3 TOTAL 100 * Adj : of Nodul i Spofam de:
fogeroT 0= o T0buic okt o 3y
:I:\E,LSL:I,\'_IQHCD. oZ. 40 :JPEG\3\3.50.UU Y Oy) = 9O _.5\.,4
T3 Tenox 2 0.02

4 Lutrol F87 0.5
5. Nodulisporamide 8
6. Avicel 12
7 Soy Protein Fines 19.98
8. Art. Beef Flavor 16
9. Alginic Acid 3
10. Crospovidone 5
11. Povidone K-90 2
12. Citric Acid 1
13. K Sorbate 0.5
14 Purified Water 10

* Amount of Nodulisporamide on the basis of CoA: 100% /97.4 x 8g x 2 =12.320g

5  ** Adjusted amount of Soy Protein Fines according to the amount of Nodulisporamide :
39.64g



10

W@ o0v3esa78nnal

The follow ng four no

n- ani mal

products cont ai ni ng

chewabl e fornul ati ons were prepared according to

techni qu
W Mannit ol
65.0 30.62 2080 Sodi u

es: 3A 3B 3C 3D %W %

m Lauryl

V¥ CRAUPY004/042380
granul ar 65.0 30.62 65.0 30.62 65.0 30.62
0.5.0.25 0.5 0.25 0.5

Bxa@H102H 0. 25 Sul fate Crospovidone 2.0 1.00 2.0 1.00

Rodnlikp&@nzdd Che@@bleha

rter Hickory ot 2.0 1.

00 2.0

Batf0size 000 g00 2.0 1.00 1001-9 Nodul i sporanide 0.0 0.00

#$.0 0.00 I5.0 9.38 15 e 11 ed Noduli Sp‘%?mvd?‘,
S o L vo g ol Nollltetafil 00 POTTIOYE OF 80
9. ?. 1. OU 5. U 1.70U o570 §4p 1 J WP!IUI IVICH ‘2 U U700
6430600060603 -5 “orchC:d0.0 —00—06-0
080000010 50 §|§3§5rnhnl, TBD_TBD|PRD. TRD
0.4 0.0 0 0 000 Abso| digroxater USP 0.0 0.000920 0.0
TB® TBD TBD TBD Manni t bitrgjrladdul ar 10.4 5.20(4.4 2. 20
1064 5.2 3.4 1.70 2080DSéarbigpvid done 2.0 1. 0005 0 1. 00
2.6.1.0 2.0 1.00 Povidone K-90 2

8. Crospovidone 5

9. Art. Beef Flavor 15 .

10. Soy Protein Fines 17.48

11. Alginic Acid 3

12. Avicel PH102 8

13. Purified Water 10

14. Citric Acid 1

15. Sterotex HM 3

16. Corn Oil 3
TOTAL 100

* Adjusted Wt. of Nodulisporamide: 100%/97.4% x 6 = 6.160 g
** Adjusted Wt. of Soy Protein Fines: 17.48 g — (6.160 g—6g) =17.32 g

Example 21
Nodulisporamide Chewable

Batch size 100 g

# Ingredients % wiw
1. Nodulisporamide 6
2. Lutrol L44 PEG 3350 1
3. Sorbic Acid 0.2
4, Povidone K-90 4
5. Crospovidone 5
6. Soy Protein Fines 33.8
7. Avicel PH102 12
8. Purified Water 30
9. Sterotex HM 4
10. Corn Oil 4
TOTAL 100

* Adjusted Wt. of Nodulisporamide: 100%/97.4% x 6 = 6.160 g
** Adjusted Wt. of Soy Protein Fines: 33.8 g— (6.160 g—6g) =33.64 g




10

My Stearate Flavor 0.1 0.05 0.1 0.05 0.1 0.05 0.1 0.05
Total 100.0 50.00 100.0 50.00 100.0 50.00 100.0

w®0B0&2ranpl e 4 Epri nonecti n-Prazi quant el
Formul ation 4 # | ngredi ent§3Source % 1.

G ycol 400 JTBaker 20 2. Tenox 2 Eastman 0.02 3.
EWimp le 2F87 BASF 0.5 4. Eprinonectin* Merck 0.0114 5.
Rioadiisoamntias *Choveibtk 4.25 6. Soy Protein Fines*** ADM

Bhtch e dooAr t. Beef Flavor

PC PC 15 8. Crospovi done

Chewndit/§S2004/042380
Pol yet hyl ene

9. Povidone K-9

O ThsiEdigodV. O (ric Acid

M/ L1

tassttum OUI Ud.l 15 D’Je
Nori ol 1n 1') Corn-—0O)
L. 3 AT

=T L L A
Fprz nonectin on the b

gt ﬂlﬁi Porified Water
} I@%ﬁilpOﬁ FOTAE—166 */’-\\ﬂ#ﬁgﬂf—ﬁf—‘
JAUOLEAL, 0" 10004 (06 Askshy) 07--4%

x030114x2c1=002

thie Aetlint  of Prazi qu

a épl on

/N
70

t hed.basi s of CoA 100%HoideseKy§0 999% x4, 25 x| 99 =
8.856 g ***Adjust anoyrGrosfovilpePr ot ei n_Fi nes5
accerding to the amountSeyfPrbein Fiasectin & 26.8
Praziquantel 7 75.351 d Avicel PH102 12

8. Purified Water 35

9. Sterotex HM 4

10. Corn Qil 4
TOTAL 100

* Adjusted Wt. of Nodulisporamide: 100%/97.4% x 6 —6.160 g
#* Adjusted Wt. of Soy Protein Fines: 26.8 g — (6.160 g — 6g) 26.64 g

Example 2K
Nodulisporamide Chewable

Batch size 100 g
# Ingredients % wiw
1. Nodulisporamide 6
2. PEG 400 20
3. PEG 3350 5
4. Tenox 2 0.02
5. Lutrol L44 1
6. Sorbic Acid 0.5
7. Povidone K-90 2
8. Crospovidone 5
9. Soy Protein Fines 32.40
10. Alginic Acid 3
11. Avicel PH102 8
12. Purified Water 10
13. Citric Acid 1
14, Sterotex HM 3
15. Corn Qil 3
TOTAL 100

* Adjusted Wt. of Nodulisporamide: 100%/97.4% x 6 =6.160 g
#* Adjusted Wt. of Soy Protein Fines: 32.48 g—(6.160 g — 6g) =32.32 g



This fornmula was prepared as follows: 1. Mx
conponents 1 and 2. 2. Dissolve with stirring

weoowposssts 3, 4 and 5 in step 1 in sequence. PET/US2004/042380
necessary, use heating to di#ssolve. 3. Mx itens 6 to
9 in a planetary mxer for 10 m nutes. 4. Ganul ate
Bifpl@3W th solution of step 2.5. Dissolve Citric Acid
in 50% of water and add to step 3. 6. Dissolve
Fiot RESHIHD 80F RAH-8nikial pRANct borltiifinsahetanieFoddtlatidhs P prepared
3. 7. X as required. 8 Add Corn Ol & mx. 9. Mke

M
%Eé%%gtto%bg\;gnﬁo%yméﬂ]ﬁqu%@rUdat es at 50 C for 2 hour.

non-ani nmal ~ product cont ai ni ng chewabl e
formilation conprising the foll ow ng conponents:

Epri nonecit¥*h- Prazi quan{ & Chewabl e FdFnul ation 5# 3P

| ngredi ent% Sourd® % 1| %Pr opyll ¥he d|yeol JTBadker 2B 2. | Wt
Mannitbenioxla? Hagstoman {6062 3| 68bd. [LX@geyl |86bf at ¢3662shefr65®. 5 | 30.62
2080 4, Epringnectin® Merck|0.0114 5. Praziquantel ** H
Sodiuppgugsk 4. 290.5. Endér Pepnhést 1028, Priddel at i ARzed | 0.5 0.25
SulfateSt ar ch_ Cal orconl10
Crospovidone 2.0 1.00 2.0 1.00 2.0 1.00 2.0 1.00
Chartor Hickory lot | 2.0 1.00 2.0 1.00 2.0 1.00 2.0 1.00
1001-9
Nodulisporamide 0.0 0.00 0.0 0.00 15.0 9.38 15.0 9.38
Milled
Nodulisporamide 15.0 9.38 15.0 9.38 0.0 0.0 0.0 0.00
Povidone USP K-25 | 3.0 1.50 3.0 1.50 3.0 1.5 3.0 1.5
Capmul MCM 0.0 0.00 6.0 3.00 0.0 0.0 6.0 3.00
Ascorbic Acid 0.0 0.00 0.0 0.00 0.0 0.0 1.0 .50
Ethyl Alcohol, TBD TBD TBD TBD 0.0 0.0 0.0 0.00
Absolute
Water USP 0.0 0.00 0.0 0.0 TBD TBD TBD TBD
Mannitol granular 10.4 5.20 44 2.20 10.4 52 3.4 1.70
2080 :
Crospovidone 2.0 1.00 2.0 1.00 2.0 1.0 2.0 1.00
Mg Stearate Flavor 0.1 0.05 0.1 0.05 0.1 0.05 0.1 0.05
Total 100.0 50.00 100.0 50.00 100.0 50.00 100.0 50.00




5

10

8.

Corn Starch***

NA 21.719 9. Art.

Beef Fl avor

PC

Pharma C 15 10. Crospovidone ISP 5 11. Citric Acid
wE2@sme2r812. Pot assi um Sorbat e Spectrum 0.5 13PCT/US2004/042380

Purified Water

Meri al

8 1475Corn Q|

Si gma 4 TOTAL 100

*Amount of Eprinonectin on the basis of CoA: 100% (%

Epradorfiecdint Pla
FbramlaticiPF 8. 5

‘ B9 497. 4% x 0.0114 x 2g = 0.023 ¢
dnha tesidlef CoA: 100% (% Assay) 99% x
6 ¢ ***Adj ust anount of Corn Starch

*

ac

cor di
43 35

: e ano
YE&LT‘%% abovpe

oﬂfce':p
or il 3

FiNopect |
was prep

[

B B hef g

ue

%?Baéfga“

o ve Wt
nceiOHeat

31-Mx !tencs~_6_t_o__1_a4-a_a_pl_a.aetar—z—m
Zi nlgwg 2 4. G anul at pEaf@an 3 i t H0%0l |
5./ Mx for 10 minutes or_as rlequired.
iftlutml&87d in 8 g of BA&Fer. |[Conflinue
ofistep 5. 7. Dissol ve potassium sor bat
t Bfrinoftietih® step S| Meg@nt I nueg@n apul
Cor n OI Mx for m nut es. |Make extr
: 0 M& 2 |Toug 255X
6. | Soy Protein Fines*** ADM 37.719
7. | Art. Beef Flavor PC PC 15
8. | Crospovidone ISP 5
9. | Povidone K-90 ISP 2
10.| Citric Acid NA 1
11.| Potassium Sorbate Spectrum 0.5
12.| Purified Water Merial 10
13.| Corn Oil Sigma 4
TOTAL 100

* Amount of Eprinomectin on the basis of CoA: 100%/(% Assay) 97.4% x 0.0114 x 2g=0.023 g

* Amvount of

n & Prazi quant el
ared as foll ows:
stirring itens
i f necessary.

xer for 10

tion of step 2.
6. Dissolve
granul ation

ein 8 g of
ation. 8. Add
udate. 10. Dry
nple 6

** Amount of Praziquantel on the basis of CoA: 100%/(% Assay) 99% x4.25 x 2g=8.856 g

*** Adjust amount of Soy Protein Fines according to the amount of Eprinomectin & Praziquantel:

75351 g

This formula was prepared as follows:

1.

2.

Mix components 1 and

Dissolve with stirring components 3, 4 and 5 in step 1 in sequence. If necessary,

use heating to dissolve.

2.

Mix items 6 to 9 in a planetary mixer for 10 minutes.

Granulate step 3 with solution of step 2.
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The follow ng ivernmectin/pyrantel chewable fornulation
i s prepared according to conventional technigues.

wo r@soerst n/ Pyrant el Panpate 68 m 163 ng Bat chP@&i/ps2080042380

g/ 200 Chewabl es # Ingrediernt % w 1 Ivernectin 0.00286
* 2 Tenox 2 0.02 3 Sorbic Acid 0.2 4 Propylene dycol
8. 0 DivsolunCatic Panbint W96 obRater Suladdrtotstepr. Fi nes 30. 26
7 Art. Beef Flavor 20.0 8 Alginic 2.0 9 Crospovi done

6/. 0 I0isk¥ivé Hotassiln $0rthtddinkdst B tHe ek M-I td dtef 312
Sterotex HM 4.0 13 Corn G| 4.0 * Percentage contains

B% oviet-ageeqfirdfel ght adj ustment of |vernectin:
100% 90. 07% x 0.0143 g x 1000ng = 16 ng b Wei ght

dj us of..Ryrantel Panote: 100% 98.9% x 32.6 g =
2. Qéggggwd‘}z)ﬁg%x'amunt of Soy Protein Fines:

50. 884 gExanple 7 The fol |l ow ng non-ani mal product
cont gﬁﬁ]i“?@‘t’&‘ﬁ]@%abl e fornul ati ons are prepared

10.  Dry the extrudates at 50°C for 2 hour.

Example 5

A non-animal product containing chewable formulation comprising the following
components:
Eprinomectin-Praziquantel Chewable

Formulation 5



according to conventional techniques.
Epri nonecti nNon- Beef Chewabl e Tablets (0.0114% w w,
wd 205862182 | ngredient 7A 7B 7C 7D 7TE 7F 7G  PCT/US2004/042380
Epri nonmectin 0.0114 0.011470.0114 0.0114 0.0114 0.0114
0. 0114 Praziquantel 4.25 4.25 4.25 4.25 4.25 4.25 -

goribi ¢ Aapredients - - Soﬂr& 2| Profgylene - - 8 8 8 8 8
d ycol dycol 8 10 - Celatin - 2 - - - - -
10998, FHEA LG Tycol _ 7 - JTBak%?nDHTOio- -110 - - - -
BegswaX - - -~ - 7 - Avicel PHIA - |- 2 - - - - Soy
Pr qtlEnnx 33. 72 30. 72 18astthal6. 72 98272 32.52 36. 77 Fine
Art—Beef—Havar—20—20. 262626 ”O 20—Tenox 0.02 0.02
. 45 bauryl dliage o FiSBeI gi hi 2 2222
LT oSH gnaddbsmezlgPow@. K-90 54555 44
Purli f |eg Water 15 15]15 15 15{14 14 Sterotex NF 4 4 4
% 4 Praziquantel** E Merck 4.25
6. | Emdex Penwest 10
7. | Pregelatinized Starch Colorcon 10
8. | Corn Starch*** NA 21.719
9 Art. Beef Flavor PC Pharma C 15
10. | Crospovidone ISP 5
11. | Citric Acid - Sigma 1
12. | Potassium Sorbate Spectrum 0.5
13. | Purified Water Merial 8
14. | Cor Oil Sigma 4

TOTAL 100

* Amount of Eprinomectin on the basis of CoA: 100%/(% Assay) 97.4% x 0.0114x 2g=0.023 g
** Amount of Praziquantel on the basis of CoA: 100%/(% Assay) 99% x 4.25 x 2g=8.586 g

k% A djust amount of Corn Starch according to the amount of Eprinomectin & Praziquantel =
43351 g.

The above formula was prepared as follows:

1. Mix items 1 and 2.

2. Dissolve with stirring items 3, 4 and 5 in step 1 in sequence. Heat if necessary.

3. Mix items 6 to 10 in a planetary mixer for 10 minutes.

4. Granulate step 3 with solution of step 2.

5. Mix for 10 minutes or as required.

6. Dissolve citric acid in 8 g of Water. Continue granulation of step 5.

7. Dissolve potassium sorbate in 8 g of water. Add to step 5 & continue granulation.

8. Add Corn Qil. Mix for 5 minutes.

9. Make extrudate.



Corn Ol 55555 4 4 Exanple 8 The fol |l ow ng
non-ani mal product contai ning chewabl e tabl et

wo 00051062182 ons are prepared accordi ng to convent¢DN§1004/042380
techni ques. Exanpl e 8A: Non8Beef Chewabl e Tabl ets
Cont ai ni ng Moxi decti nl ngredi ent Percentage (w w)
1Bbxi degtthe eLniidled af €0TCXf002 B3ufr opyl ene G ycol 8 Ctric
Acid 0.5 Soy Protein Fines 20-45 Art. Beef Flavor 20
Beeswax 0-7 Potasium Sorbate 0.2. Alginic Acid 2
;é%@ﬁﬂggidone 5-7 Povidone K-90 4-6 Purified Water 9-14

erotex BF 4 Corn G| 4-8 Exanple 8B:

- Beef Chewabl g Tabl Cont ai nin xi dectin, and ,.
e EinepeiRRe P Rl et LB AN i ARraing to
Moxi dectin 0,.0014 Pyrantel Panpate 2.27

5  conventional techniques.

Ivermectin/Pyrantel Pamoate 68 /163 mg
Batch Size 500 g/200 Chewables

# Ingredient Yow/w
1 Ivermectin 0.00286 *
2 Tenox 2 0.02

3 Sorbic Acid 0.2

4 Propylene Glycol | 8.0

5 Pyrantel Parnoate | 6.52

6 Soy Protein Fines | 30.26
7 Art. Beef Flavor | 20.0

8 Alginic 2.0

9 Crospovidone 7.0

10 | Povidone K-90 4.0

11 | Purified Water 14.0
12 | Sterotex HM 4.0

13 | Corn Oil 4.0

* Percentage contains 5% overage.

* Weight adjustment of Ivermectin: 100%/90.07% x 0.0143 g x 1000 mg = 16 mg
10 ®Weight adjustment of Pyrantel Pamote: 100%/98.9% x 32.6 g =32.96 g

¢ Adjusted amount of Soy Protein Fines: 150.884 ¢
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Tenox 0. 02 Propyl ene G ycol

Protein Fines 20-45 Art.
weei0a962782 Sorbate 0.2 Alginic Acid 2 Crospovi dpaiBUS2084/042380

Povi done K-90 4-6 Purifi ed Wt er

Corn QO

Beef Fl avor

9- 14 Sterotex BF 4
4- 8Exanpl e 8C. Non- Beef Chewabl e Tabl ets

I ngr edi ent

E&afpleizni ng Moxi dectin and Prazi quant el

ercentage (W w) Moxidectin 0.0014 Prazi quant el

8 Citric Acid 0.5 Soy
20 Beeswax 0O-7

3.41

gﬁﬁ%v@nggoﬂo ﬁlﬁﬁiéll R 6eRinils Shdwable emdlafions &oyrepared
rotein Fines 5 Art. Beef Flavor 20 Beeswax 0-7
accorcﬁng {0 rT(1:0‘?'1(\)/£>n fonal %cﬁmques

Eprinomectin Non-Beef Chewable Tablets (0.01 14% wiw, 4.25% wiw)

Ingredient 7TA 7B 7C 7D 7E 7F 7G
Eprinomectin 0.0114 | 0.0114 | 0.0114 | 0.0114 | 0.0114 | 0.0114 | 0.0114
Praziquantel 4.25 4.25 4.25 4.25 4.25 4.25 -
Sorbic Acid - - - - - 0.2 0.2
Propylene - - 8 8 8 8 8
Glycol

Glycol 8 10 - - - - -
Gelatin - 2 - - - - -
Cocoa Butter - - 7 - - -
Compritol - - 10 - - - -
Beeswax - - - - 7 - -
Avicel PH-101 - - 2 - - - -
Soy Protein 33.72 30.72 19.72 26.72 26.72 32.52 36.77
Fine

Art. Beef Flavor 20 20 20 20 20 20 20
Tenox 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Alginic 2 2 2 2 2 2 2
Crospovidone 3 3 5 3 3 7 7
Povidone K-90 5 4 5 5 5 4 4
Purified Water 15 15 15 15 15 14 14
Sterotex NF 4 4 4 4 4 4 4
Corn Oil 5 5 5 5 5 4 4
Example 8

The following non-animal product containing chewable tablet formulations are prepared

according to conventional techniques.

Example 8A: Non-Beef Chewable Tablets Containing Moxidectin




Alginic Acid 2 Crospovi done 5-7 Povidone K-90 4-6

Purified Water

9-14 Sterotex BF 4 Corn Q|

4-8 Exanpl e

w@mosmiea1sBeef Chewabl e Tabl et s Cont ai ni ng M | braT/TE2904/042380
Oxi me I ngredi ent Percentagé0(ww) M| benmycin Oxine.

0.227 Tenox 0.02 Propyl ene d ycol

8 Citric Acid 0.5

Soy Prot ei n Ihgmeden20-45 Art.

Be

ef Fl avoPer2éntBeeGwey

MoxidEainast um Sor bate 0.2 Al gi ni

c0.00i4 2 Crospovi done

[ Bndx Povidone K-90 4-6 Purified Vgper 9-14 Sterotex BF
? 'g\né yco]:: ot:xallpl € S:i“l\loln- Begl Tablets Cortar g
\'4 ql:g TT ;J\/;III ‘I’:)‘B (J.IIU ryl ATt 1 raolgalc | ||U| CUI CIIL
Soy P}aféinaﬁies 20-45
Art, Beef Flavor 20
Beeswax 0-7
Potasium Sorbate 0.2
Alginic Acid 2
Crospovidone 5-7
Povidone K-90 4-6
Purified Water 9-14
Sterotex BF 4
Corn Oil 4-8

Example 8B: Non-Beef Chewable Tablet Containing Moxidectin and Pyrantel Pamoate

Ingredient Percentage (w/w)
Moxidectin 0.0014
Pyrantel Pamoate 2,27
Tenox 0.02
Propylene Glycol 8
Citric Acid 0.5
Soy Protein Fines 20-45
Art. Beef Flavor 20
Beeswax 0-7
Potasium Sorbate 0.2
Alginic Acid 2
Crospovidone 5-7
Povidone K-90 4-6
Purified Water 9-14
Sterotex BF 4
Corn Qil 4-8




M | benycin Oxi ne 0.227 Pyrantel Panpate 2.27 Tenox

0.02 Propylene @Aycol 8 Citric Acid 0.5 Soy Protein
wWo200856282 45 Art. Beef Flavor 20 Beeswax 0-7 PpCEHEB2003/042380

Sorbate 0.2 Alginic Acid 28Crospovi done 5-7 Povi done

K-90 4-6 Purified Water 9-14 Sterotex BF 4 Corn Q|

Bx@niix 8GpNen-Seel Nbew e e TaklesWidntaning Metidedinrind iPradiguantel

M | berryci n Oxi me and Prazi quant el

I ngr edi ent

Percentage (mowdidt! benycin 0. 227 Prazi gpdgidh@be )
Nﬁ)&%ct‘ﬂl UZ Propylene 3ycol & U b.rdoqgrACl a U.o
Praziquantel 3.41

Tenox 0.02

Propylene Glycol 8

Citric Acid 0.5

Soy Protein Fines 20-45

Art. Beef Flavor 20

Beeswax 0-7

Potasium Sorbate 0.2

Alginic Acid 2

Crospovidone 5-7

Povidone K-90 4-6

Purified Water 9-14

Sterotex BF 4

Corn Oil 4-8

Example 8D: Non-Beef Chewable Tablets Containing Milbemycin Oxime

Ingredient Percentage (w/w)
Milbemycin Oxime 0.227
Tenox 0.02
Propylene Glycol 8
Citric Acid 0.5
Soy Protein Fines 20-45
Art. Beef Flavor 20
Beeswax 0-7
Potasium Sorbate 0.2
Alginic Acid 2
Crospovidone 5-7
Povidone K-90 4-6
Purified Water 9-14
Sterotex BF 4
Corn Oil 4-8




Soy Protein Fines 20-45 Art.

Beef Fl avor

20 Beeswax

0-7 Potasium Sorbate 0.2 Alginic Acid 2 Crospovi done

WG 2005Pe@78zlone K-90 4-6 Purified Water
4-8 The above dé2cription of the invention

4 Corn QO

is intended to be illustrative and not

9- 14 St ePCL/EX208F042380

limting.

Neanipdel 8E clNampes{ ‘Dablets diohtairang Mhibhemycin@xiardrmdi Ryesite] Pamoate

descri bed may occur tothose skilled in the art.

These

can be nade it departing Tf

omt hepgﬁ;@%gé)(wﬁa@l rrt

ﬁﬁm&ﬂgnheﬁggg o Wiat 1S ciai mef

|2§7 1. A CnEVVdUI (:‘

. én‘ullpﬁﬁlcys&‘m e dtnlnu” which—d

'\S r\f

r r\‘F‘F
AATTOUOCT S, T \,|| \,uupl HS€EeS-
ct i Ve _agent
kv )

\v’\-

s V\' uIIUUIII.
:02 conprises ej t hpr

}H“Ppﬂﬁnqg ol one nodul i sporani de

GiticAdidr i vative: or b) a conbin

-
&cid or nodulisporic
afidon conprising: i) at

JeddbteonBinaver mectin or m | beny

cROd4deri vative; and ii)

At BedaFlavope conpound sel ect ed

Fpom t he group

B&E®het 1 Ng Oof prazi quantel and pglanterl,
Potasium Sorbate 0.2
Alginic Acid 2
Crospovidone 5-7
Povidone K-90 4-6
Purified Water 9-14
Sterotex BF 4

Corn Oil 4-8

Example 8F: Non-Beef Chewable Tablets Containing Milbemycin Oxime and

Praziquantel

Ingredient Percentage (w/w)
Milbemycin 0.227
Praziquantel 3.41
Tenox 0.02
Propylene Glycol 8
Citric Acid 0.5
Soy Protein Fines 20-45
Art. Beef Flavor 20
Beeswax 0-7
Potasium Sorbate 0.2
Alginic Acid 2
Crospovidone 5-7
Povidone K-90 4-6
Purified Water 9-14
Sterotex BF 4
Corn Oil 4-8

The above description of the invention is intended to be illustrative and not

limiting. Various changes or modifications in the embodiment described may occur to



-at least one filler; -at |east one disintegrant; -at
| east one non-ani mal product containing flavor or

wo b@sos278eri ved from a non-ani mal source; -at PEBEE20081¢42380
bi nder; -at |east one hune@&8ant; -at |east one
granul ating solvent; -optionally, at |east one
thodei sdicdiaintthe att. Thesstcanrbe mpidenwithditelepartihg [fiems theosvepe or spirit of
surfactant, at |east one preservative, at |east one
the'brvegigd, or at | east one colorant; and - optionally,
a coating 2. The chewable veterinary formnul ation
according to claiml1l, wherein the pharmaceutically
active agent conprises either: a) at |east one
nodul i sporic acid derivative of the formul awherein Ri
is (1) hydrogen, (2) optionally substituted al kyl, (3)
optionally substituted al kenyl, (4) optionally
substituted al kynyl, (5) optionally substituted
cycl oal kyl, (6) optionally substituted cycl oal kenyl ,
where the substituents on the al kyl, al kenyl, al kynyl,
cycl oal kyl and cycl oal kenyl are 1 to 3 groups
i ndependently selected from (i) alkyl, (ii) X-alkyl,
where X is Oor S(Om



(iii) cycloal kyl, (iv) hydroxy, (v) hal ogen, (vi)

cyano, (vii) carboxy, (viii) NY1lY2, where Y1 and Y2
wae@sioeatependent |y H or al kyl, (ix) al kanoyl amP@DUSzN€042380

(x) aroyl am no wherein sai@aroyl is optionally

substituted with 1 to 3 groups independently sel ected

Whats aithéd i@ryl or aryl al kyl wherein said aryl is

optionalTy substituted with 1 to 3 groups

i ndegendery | ?1'13[1) % tv@fénﬁ&?mfﬁnuh{tﬁﬁl PRhich uas&ally | doRain  animal
a5 or 6-ne eterocycCl e contalnlngfromlto4

er.oa | nde endently sel ected from oxygen, sulfur
i“cgscﬁmé’flgg% opti onal | y substituted by 1 to 3

gr oups i ndependent | sel ect fro ro 0Xx0 k .
and hal ogeRttectivg Wﬁ%/ Hgﬁ%eﬁh%%i da)%"epgg?llt A6 comprises
unsat ur at ed, R2, R3, and R4 are i ndependently ORa,

5 e3@2Rb, OC(O) NRcRd; or R and R2 together represent
=0, =NOR a or =N-NRcRd; R5 and R5 are H;, or R5 and R5
t oget her repr esdnt leagh-ane RédulispotamidHayid or npdylispprc acid derivative;

f ragnment
or
b) a combination comprising:
i) at least one avermectin or milbemycin derivative; and
10 ii) at least one compound selected from the group consisting
of praziquantel and pyrantel;

-at least one filler;

-at least one disintegrant;

-at least one non-animal product containing flavor or flavor derived from a
15 non-animal source;

-at least one binder;

-at least one humectant;

-at least one granulating solvent;

-optionally, at least one antioxidant, at least one pH modiﬁer, at least one
20  surfactant, at least one preservative, at least one lubricant or at least one colorant; and

- optionally, a coating

2. The chewable veterinary formulation according to claim 1,
wherein the pharmaceutically active agent comprises either:

a) at least one nodulisporic acid derivative of the formula
25
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Rs is (1) H (2) ORa, or (3) NRcRd Rciis (1) H or (2)
ORa; Riois (1) CN, (2) C(OORb, (3) C(ONORD)Rc, (4
W@L@OpMRRE2, (5) NHC(O ORb, (6) NHC(O NRcRd, (7)PCHRER04/042380

(8) CH2OCO2RDb,

(9) CH20C( OBMRcRd, (10) C(O) NRCNRcRd,

or (H C(O NRcSC2Rb; represents a single or a double

bond; Ra i $9 (1) hydrogﬁn (2) opti gnal | y;;substituted

al kyl

wherein

Ry is ¢))
@
3)
“4)
)
(6)

hydrogen,

optionally substituted alkyl,
optionally substituted alkenyl,
optionally substituted alkynyl,
optionally substituted cycloalkyl,
optionally substituted cycloalkenyl,

where the substituents on the alkyl, alkenyl, alkynyl,

cycloalkyl and cycloalkenyl are 1 to 3 groups independently selected from

) alkyl,

(i)  X-alkyl, where X is O or S(O)y,
(i)  cycloalkyl,

(iv)  hydroxy,

(v)  halogen,

(vi)  cyano,

(vii)  carboxy,

(viii) NY'Y? where Y' and Y? are

independently H or alkyl,

(7)

(®)

(ix)  alkanoylamino, and

(x)  aroylamino wherein said aroyl is optionally substituted with
1 to 3 groups independently selected from RY

aryl or arylalkyl wherein said aryl is optionally substituted with 1 to

3 groups independently selected from R,

perfluoroalkyl
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(8) optionally substituted aroyl, (9) optionally
substituted aryl, (10) optionally substituted

wa@yowboed7kanoyl, (11) optionally substituted  PCT/US2004/042380

cycl oal kenoyl, (12) option&bly substituted
al kyl sul fonyl (13) optionally substituted cycl oal kyl
(14) optidfal | ya Subsbimerhiest lmmb@alwmmdmmgefﬂﬁntlh&) 4 heteroatoms
substituents on I % , al ky%?i’ﬁlk} al kano I,
al kenoyl , al kyrtB peng Iseleﬁ [romy LY &5 84 5y mtrogen atoms
cycl oal kenoyl, @tl’éﬂélﬁ“hfb@%lted I%B/P kP8 lofoid é) endently selected from
cycl oal kenyl are froml roups i n epeng
sel ected from tl‘rYércgqmeEO,cdkS] sid hglogén, rapd rwikigh mdtskbx;saturated or
cycl oal kyl aryl Ikox§icrlt gRh, CO2Rb, CONRcRd and
hal ogen, (15) ‘Fﬁ‘; (16) aryl sul f onyl
PR malmmwﬂs;sdnueﬁtgdow thcd R"o 03:( R, or

[ ndependent ly selected froma Ny 1{)erfl uor oal kyl,
quatn (Rz toeftiesg aepresedt TYamNOR( o7y aNBR'or 6- menber
I? ROGYEHEFONtaining 1 to 4 heteroatons sel ected

r‘om xygen, sul fur and nit rogen optionally
&Lﬁhﬂ&ttugahbrbypr&seho @&-;groups independently sel ected
from al kyI aI ken perfl uor oal kyl , am no, C(O) NRcRd,
Rejéino, CO éa?rogen, and whi ch may be saturat ed

or partly unsaturated I Rg(1) H (2) optionally
substituted aryl, (3) optio all y substituted al kyl,

(2) the fragment

Ry is (1) 1§
(2) OR?*or
(3) NR°RY

Ry is () H,or
(2) OR%

Ryois (1) CN,

(2) C(O)OR’,
(3) C(O)N(ORMRS,
4  C(ONRR',
(5) NHC(O)ORY,
(6) NHC(O)NRRY,
(7)  CH,OR?,
(8)  CH,OCO.R®,
(9)  CH,OC(O)NR°RY,
(10) C(O)NRCNRRY, or
(11)  C(O)NR°SO,R;
represents a single or a double bond;
R%is (1)  hydrogen,
(2)  optionally substituted alkyl,
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(4) optionally substituted al kenyl, (5) optionally
substituted al kynyl, (6) optionally substituted

W@ yobo06d7RY | |
(8) optionally substitutgd heterocycl e contai ni ng

or

(7) optionally substituted cycl oaP&BUg1004/042380

from1l to 4 heteroatons i ndependently selected from

oxygen,
the aryl,
heterocycl

su3hur mrd)nnﬁlysm:g‘am;teﬂmkalyl he substituents on

kyI I al k cycl oal kenyl ,
or° 10935\?99%/ b&P@){ *ﬁ]ﬂ’fni){’to 10 groups

undependen@s?y SshgghBalemdd g ony. © (11) alkyl,

(iii) OXo

iv) SO2N (v) arylal koxy, (vi)

hydr oxyal ki@, @tl(onallls) SldJISkW alkarioyl,) hydr oxyal koxy,

(ix) anino
al kyl -

) ot BB onal |y subst tut ec

wth 1 to @)gr%ﬁjﬁ)nalmﬂmﬁﬁ@éatdryylsel ected from Re,

(xiv) cycl(%al kenyl ,

R’ is

optionally substituted aryl,
(10)  optionally substituted cycloalkanoyl,
(11)  optionally substituted cycloalkenoyl,
(12)  optionally substituted alkylsulfonyl
(13)  optionally substituted cycloalkyl
(14)  optionally substituted cycloalkenyl
where the substituents on the alkyl, alkenyl, alkynyl, alkanoyl, alkenoyl,
alkynoyl, aroyl, aryl, cycloalkanoyl, cycloalkenoyl, alkylsulfonyl,
cycloalkyl and cycloalkenyl are from 1 to 10 groups independently selected
from the group consisting of hydroxy, alkoxy, cycloalkyl, aryl alkoxy,
NRER", CO,R;,, CONRRY and halogen,
(15)  perfluoroalkyl, |

' (16) arylsulfonyl optionally 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
groups independently selected from alkyl, alkenyl, perfluoroalkyl, amino,
C(O)NRRY, cyano, CO,R® and halogen, and which may be saturated or
partly unsaturated;

I H

(2 optionally substituted aryl,

(3)  optionally substituted alkyl,

4) optionally substituted alkenyl,

(5)  optionally substituted alkynyl,

(6) optionally substituted cycloalkyl,

(7) optionally substituted cycloalkenyl, or

(8)  optionally substituted heterocycle containing from 1 to 4

heteroatoms independently selected from oxygen, sulfur and nitrogen;
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(xv) hal ogen, 20 (xvi) al kanoyl oxy, (xvii) C(O NR sRh,
(xviii) CRRL, (xix) fornmyl, (xx) -NRsRh, 25 (xxi) 5

wo 0003/068ber het erocycl e, which rmay be sat ur at BCT/082004/042380
partially unsaturated, con®&i ning froml to 4
het er oat ons i ndependently sel ected from oxygen, sulfur
and ni t r oggire eeckubptitiansbh Yhesatyk tailtylit aikienyiltdyc]batkyl seycloalkenyl,
gr oups |ndependently el ected fro

opti onal

substitue

egqyg@[c & (P KT |are woa g] g H)] %IIIRF) independently selected
are 30 1, 2-nethylenedioxy or 1 to 5

groups i ndependently sel ected fromRe, (xxiii)

opti onal |

y subsi) t utledraeyy| al koxy, wherein the aryl

substituents arg 1, 2-npet hyl enedi oxy or 1 to 5 groups
I ndependent |y & ect rom Re, and (XxxivV)
perfl uoroal kyl Rgjjandygd are independently sel ected

from Rb;
they are

or Rc and Rd togethher with the N to which
attach@ﬂtfo$®ﬂﬁR§K to 10-menmber ring

containing O t addi onal het er oat ons sel ected from

O S(Om

and oxo;

and opt 3 substituted wth 1to 3

Re is hal ogen, (2) al kyl, (3)

groups | ndepend?@t I yhﬁgd);e}@u% from Rg, hydroxy, thioxo
1
vii

per fl uoroal kyl ,

alkoxy,
(viii) hydroxyalkoxy,
(ix) aminoalkoxy,
x) cyano,
(xi)  mercapto,
(xii) alkyl-S(O)m,
(xiii) cycloalkyl optionally substituted
with 1 to 4 groups independently selected from R°,
(xiv) cycloalkenyl,
(xv) halogen,
(xvi) alkanoyloxy,
(xvi) C(O)NRER”,
(xviii) CO.R,,
(xix) formyl,
(xx) -NRER",
(xxi) 5 to 9-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°,
(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
independently selected from R°, and
(xxiv) perfluoroalkyl
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(4) -S(O1R, (5) cyano, (6) nitro, (7) RIQ CH2) V-,

(8 RCR(CH2) -, (9 RIOCO(CH2)V, (10) optionally
wGemsis178t ed aryl where the substituents are fPONMUS2000042380

3 of hal ogen, al kyl, al koxg9 or hydroxy, (11)

SO2NRgRh, or (12) amno; Rf is (1) alkyl, (2) X-alkyl,
Rﬂmgle\%emfiﬁpe?ﬂersb)@)emcte(d:ﬁorahwml (4) al kynyl (5)

erfl uoroal ky ere Y r

g togatey WDOE Y Ky MG e BHFISE S5 o g O-member ing
and (9)

(1) hydr gég"'én %ﬂg g Q%dd(@&n?gﬁg$a%b§?§$ﬁgg%q 19O, and N,
hydroxy, aptionally oubsﬁmm wit) 1 do \3l gropps owigpéndently selected from RS,
substituted wt hmhal mﬁ{soxo.l 2- met hyl enedi oxy,

hydroxy, thioxo
R®is (1)  halogen,
(2)  alkyl,
(3)  perfluoroalkyl,
4  -S(O)kR,
(5) cyano,
6) nitro,

(7)  RO(CH,

(8)  R'COy(CHy)-,

(9) ROCO(CHy)-,

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

(11)  SO,NRER", or

(12)  amino;

R'is (1)  alkyl,
(2)  X-alkyl, where X is O or S(O)m,
?3) alkenyl,

(49)  alkynyl,
(5)  perfluoroalkyl,
(6) NY'Y? where Y' and Y? are independently H or alkyl,
(7)  hydroxy,
(8)  halogen, and
) alkanoyl amino,
RE and R" are independently
(1)  hydrogen,
(2)  alkyl optionally substituted with hydroxy, amino, or COR!
3 aryl optionally substituted with halogen, 1,2-methylenedioxy,
alkoxy, alkyl or perfluoroalkyl,
()] arylalkyl, wherein the aryl is optionally substituted with
perfluorolkyl or 1,2-methylenedioxy;
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al koxy, al kyl or perfluoroal kyl, (4) arylalkyl,
wherein the aryl is optionally substituted with

w@esosloenysnl kyl or 1, 2- met hyl enedi oxy; (5) PCT/US2004/042380

al koxycar bonyl, (6) al kanoyd, (7) al kanoyl al kyl, (9)
aryl al koxycar bonyl, (10) am nocarbonyl, (11)

monoal Kyl af#) nocakooyedtbony?) di al kyl am nocar bonyl ; or
Rg and Rh é?f))get r wth the Nt o which they are
attached f& m a25219%, o 7 -nenber ring containing 0 to

2 additio hefignRR KR, sel ected from O S(Om and
N, optiong(?:)y subslgig}?ute’d wth 1 to 3 groups
i ndependenfd)y saiybtegcdrbamlRe and oxo; Rlis (1)

hydr ogen, perfl uoroal kyl, (3) alkyl, (4)
optionalIfﬁéibs??Fﬁf%ﬁoﬁﬁ or arylal kyl, where the

aryl SubStQ'1denﬁ1§n@dl}§y1§Ihﬁ{6béi-bngy13 groups i ndependently
sel ected from hal ogen, al kyl, al koxy, and hydroxy; m

is 0 to 2;(12hd dialkglamineraghongl; on phar maceutical |y
a 1. f..0f a_conhi naf i on .
L R N T T R —
der i vaitaiginpi0as Qi additRing] heteroatoms selected from O, S(O)y, and N, optionally
substituted with 1 to 3 groups independently selected from R® and oxo;

R'is (1)  hydrogen,
2) perfluoroalkyl,
3) alkyl,
4) optionally substituted aryl, or arylalkyl, where the
aryl substituents are from 1 to 3 groups independently
selected from halogen, alkyl, alkoxy, and hydroxy;

mis 0to 2; and

v is Oto 3;or

a pharmaceutically acceptable salt thereof; or
b) a combination comprising

1) at least one avermectin or milbemycin derivative wherein said
avermectin or milbemycin derivative is selected from the group

consisting of ivermectin, abamectin, doramectin, emamectin,
eprinomectin, moxidectin, selemectin, and milbemycin oxime; and
ii) at least one compound selected from the group consisting of
praziquantel and pyrantel;

-the filler is selected from the group consisting of soy protein, corn cob, and

corn glutton meal,
-the disintegrant is selected from the group comsisting of sodium starch

glycolate, crospovidone, croscarmellose sodium, starch, micocrystalline cellulose,
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avernmectin or ml bemycin derivative is selected from
the group consisting of ivernectin, abanectin,

wa@leooansrst n, emanectin, eprinomectin, noxi dectPET/US2004/042380

sel enectin, and m | bemyci n%%xime; and ii) at |east one
conpound sel ected fromthe group consisting of

peartofuapingd acdd vesguantmeicrocrytstedliid Héserose,scrogpovidodd, bentonite, and
fromthe group consisting of soy protein, corn cob,

?ggﬂgﬁﬁﬂxghgiﬁon meal ; -the disintegrant is sel ected
om the group conS|st|ng of sodium starch glycol ate,

crospovi dor .
m cocrystalli R@ﬁg@ﬁ gg(ﬁﬁr)g%m t%rP{R’ ?ﬁsﬁ’%ﬁl Ofcpotljyvmyl pyrrolidone,
vee rocr aII rose, .Cr.o

BERRE o8t ey udert nho bPaE Sk SRR Rk rrapy cetiulose
selected fromthe group conS|st|ng of ponV|nyI

s exymethsh eclldess 5@3%1 ciftyigelinlose, sadiappaleivaies Hagacanthhand acacia;
gel atin, methylcellul ose, hydroxypropyl cellul ose,

car boxymet ilyd hemkétantas eclsctdd drom dtengroue [consistaes, oﬁpﬂpulnne glycol,
al ginate, tragacanth, and acacia; -the hunectant is

sleteizt polybthoTent aB/cor 400PandPasyetiyilae dicod B8Py pae
gl ycol, glycerin, polyethylene glycol 400 and

pol yet hyI Clfke gﬂaﬁﬁﬁhng’%élgent%‘ YardrNgn 9%@3'6% abiivitel Fc‘d?ﬁtY&ﬂtglycerol or

is water, an aqueous sorbitol sol uti ycero
&rgﬂﬁ QS’ (gl ycol 3. The chewabl e veteri nary
atron accordlng to cIa|n12 whi ch further
conprjses an xi dant, an antioxidant is
al pha t ocoﬁhﬁe %é%X?SCFIBlPaéY emal AN RGRYAING 49 ﬁ%apat% which further

sodi um ascor bat e, sodi um netabi sul fate, n-propy

ePaNTisee, anbmt;ﬂXédaél@I dngdihexgntiprident ds abualphatteebnhymd)xyscorblc acid,
tol uene, nonot hi ogrycerol or a mxture of any of the
dsorobgbpainitate, sdlimnc hssostilte seéinar inesabysul fate-priopgingallate, butylated
according to claim3, which further

hydroxy anisole, butylated hydoxy toluene, monothioglycerol or a mixture of any of the
foregoing.

4. The chewable veterinary formulation according to claim 3, which further
comprises a colorant and the colorant is a dye, an aluminum lake, caramel, colorant based
upon iron oxide or a mixture of any of the foregoing.

5. The chewable veterinary formulation according to claim 4, which further
comprises a preservative and the preservative is a compound selected from the group
consisting of benzalkonium chloride, benzethonium chloride, benzoic acid, benzyl alcohol,
bronopol, butylparaben, centrimide, chlorhexidine, chlorobutanol, chlorocresol, cresol,
ethylparaben, imidurea, methylparaben, propylparaben, phenol, phenoxyethanol,

phenylethyl, alcohol, phenylmercuric acetate, phenylmecuric borate, phenylmercuric

nitrate, potassium sorbate, sodium benzoate, sodium propionate, sorbic acid, thimerosal,
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conprises a colorant and the colorant is a dye, an
al um num | ake, caranel, colorant based upon iron oxide

w@r00a/063782 ur e of any of the foregoing. 5. The POEWAINN€042380

veterinary fornulation accd2ding to claim4, which

further conprises a preservative and the preservative

prepy wedieny no/ el emtredh- fricoliniine dhiavide, panabérs hiefigyl, paraben propyl,
of benzal koni um chl ori de, benzet honi um chl ori de,

QBNERIrG affhShind @BAYbuRsGal almixhiro 6PRY) of theifatkRARabeEN,

centrim de, chl orhexidine, chlorobutanol,

chl orpcr ezg}lén JAgE Vetgﬁﬁl%&@ ?cﬂml é&bﬁiﬁan%xye im 2, which further

met hyl par propyl para eno andl

cp nen. l et h%\;ﬁf% %%1% eﬁ%dtedgﬁg)rq%// tﬁg:%ﬁﬁég ﬁ%ﬁi% epf glyceryl monooleate,

gg}tlas& um sor bate SOdI um benzoat e, sodi um propionate,

Qyet édﬁna, g{}ﬁ:p}ﬁ% 8B4l at?{pg)ﬁ?tp %lplgﬂ@e RSteligy ppgwwyl alcohol, sodium
ganma- picoliniumchloride, paraben nethyl, paraben

lpwbwlfatqq @atygimilyecbgimmdampt@mmrgﬂm@ Fruirate ik poloEoroérs.

any of the foregoing. 6. The chewabl e veterinary

for mul.at i chheaclsvablagetting) dbminidatiothacebrditg tdelaim 2, which further
conprises a surfactant selected fromthe group

SoRipsed h MebrRanOhyE BleMhibARAPR! RAkRd ﬂP&hMHé(gﬁf gydoﬁﬁgbm of corn oil,

gl ycerol capryl ate/caprate sorbitan ester ol yvin

]ﬂli ‘t’xg%naeegl%p%ﬁéé%gl% 8 é%fe%%x?} sté’a? t¥ gllla%(%g% %)a g etable oil, peanut
7 T e ch vvabl veterl nary forrrul atlon accordi ng to
e3n 0 FE?‘F "t her conprises a |ubricant and the
I ubrl cant is selected fromthe group consisting o
corn %i |, B shemiahlesisterigppclormulation rageording, to Wk?gmels iwinigh is coated
stearate, hydrogenated vegetable oil, peanut oil,
adyheantioglis gelatirg lywerod bhendte, ddvea bhttevadlbeesreteer | nar y
formul ati on, according to claim1, which is coated and
the opati nphd shéedbad ivBterifidry CoFAh1aREN ABEHrRiing 8 @Bim 1 wherein the
butter or beeswax. 9. The chewabl e veterinary
rhermancaticadly astive pgait agmpiasesedheri 1 wherein the

Ci oot ve Aibutbedfe i SEREN sREOR B atracidteuffive of e

fdanulwati ve of the

N NHRX

OH

wherein R” is selected from the group consisting of:

H, CH;, CH;CHs, C(CHs);, CH,CH,CH;, CH,CH,OH, CH(CO,CH3)CH,0H,
CH,CO,CH3, CH,CH(OCH,CHs),, CH,CH,OCH,CH,OH, CH(CH,)(CH,);C(CH3),0H,
(CH2);0H, (CH2)4OH, (CH2)SOH, CH(CH,OH)CH,CH;, NHC(CH3);, CH,CN,
(CH,)6OH, CH,CH(OH)CHs, CH(CH,OH)CH,CH,CHs, CH,CH,SCH3,

CH,CH,SCH,CH;,  CH,CONH,,  CH(CH3)CH,OH);, = CH,CH,NHCH,CH,0H,
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formula wherein Rx is selected fromthe group
consisting of: H CH3, CH2CH3, C(CH3)3, CH2CH2CH3,
WERRSHZBE, CH( CO2CH3) CH20H, CH2COR2CH3, CH2CH( OBERCH3)2042380
CH2CH2OCH2CH2OH, CH( CH3) (C#2) 3C( CH3) 20H, (CH2) 3CH,
(CH2)40H, (CH2)SOH, CH(CH20H) CH2CH3, NHC(CH3) 3, CH2CN,
cmmﬂ(c&gmgﬂ)mzo@ﬂamﬂgqamm4mz CH,CH,SO,CH;,
CH2CH3, CH2CONH2, CH(CH3) (CH20H) 2,

%@W@%W@%@%@&%wa P ORI (CECH,

W%g ?%%49@55'2’ %{?W Og[@ﬁ% CH,CH,OCH,

T e T e e

GO GIBED- CtRGH £ Gib QP ber S HACHBI (CH);O(CHo) CF,
NHCH2CO2CH2CH3,  CH( CH3) CORCH3, C( CHs) 2CH2C( O) CH3,
CH{CIPUICIGHS) 2, CHRCHEOCBLTERNHGH? CHEFGOF2CH3, NHCH,CO,CH,CH,
CH2CH2CH20OCH3, C( CH3) 2CH2C CH, ( CH2) 4CH3,

2, CCO2H, CH(CO,CH,CH. CH,CHs,
soosan);, (QenmImsoncE o, oo

@%@@;@%@ﬂ? cg;? g_@ié&ﬁd%b%%'( %%C =CH, _ (CH)(CH;,

W&%%%@%%Wﬁ OCHCO
CHGH(CHE D GBEEy CiOls CH(CH UGS chichhcmon,
CH(CH;), (CHy)CH(CH;),, CH(CH;)CH,CH;, CH,CH(CH:)OH, (CHy):CHs,
(CH»),OCH,CH;, l-adamantyl, (CHp):CHs, CH(CHs)CH(CHs), (CH,)sNHCH;,

(CH2),N(CH,CHs),,
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m | benyci n” oxLO®; and |

sel ected fromthe’group consisting of prazi quantel® and
py r-afCdb)z—Nabout 20 to about 60% of a fill el ected
fromthe gr : 17

corn gluttgh neal ; out
di si nt egrant -about O oto ablout 20% of a non- ahi nal

product gontai ning_fl avo oy a flgvomn derived f om
nomgé@ursn bay 5 t-eNlO% N-bd:n er
5 to abou %of and_-about

HOCHQ . CHH-\ J- N HBGN/ , , SA/ -CH2CH2 HH O
T HZN N - N NCHCH OH N-CO2CH2CH3 ' " . or b) a

W@ uosioseTB2 on conprising i) at |east one aver NERCT/ISIMN4/042380
m | benycin derivative wher@#n said avernectin or
m | benycin derivative is sel ect ed fromthe group
consi sting of/—l-\er mectin, ti dor anect

eMegHLICH ri ngect decyi d
e N an S )"2“ i %‘Z“%@'“onpﬂo&“ﬁ”

CGRA sQ +~NCO b,
© SHOLEH-NCor foceb. or

20% granul ating sol ve’nt
H30°N

—p Oron x> pe) ﬁ

o HoN
=(_7 o) O /E",NH *
-—CH2CH2  TCH g o]
/\
\® ~N N‘CHQCHz'OH _CN COaCHaCHa

WalWaprr e O

b) a combination comprising

i) at least one avermectin or milbemycin derivative wherein said
avermectin or milbemycin derivative is selected from the group consisting of ivermectin,
abamectin, doramectin, ememectin, eprinomectin, moxidectin, selemectin, and
milbemycin oxime; and

ii) at least one compound selected from the group consisting of praziquantel

and pyrantel;

_about 20 to about 60% of a filler selected from the group consisting of soy

protein, corn cob, or corn glutton meal;

-about 1 to about.20%.of a disintegrant;



based upon total weight of fornulation. 10. The

chewabl e veterinary fornul ation according to claim9,
wokiosioeX782 t her conprises 0.05% to about 1. 0% OPCHEES2004/042380

anti oxi dant, about 0.05 to9%bout 1.0% of a

preservative, about 0.01 to 20% of a |ubricant and

about 0. Ol-aboutabhdud abofh 2%%aofdhon-animal Ipkoduct enailige flavor or a

veterinary formul ati on, which does not contain anina

Mv@ﬂd@ﬁ%dﬂ‘&h@&oﬁ%ﬁﬁﬁél%@ﬁrce an effective amount of a

pharnaceutlcally actlve agent whi ch conprises either:

a) t-butyl_,g ~0r b) a combination

conprising | east one c’orrpound selected fromthe

roups cons stl ri nomectin,
?mm Sectl n trﬁ‘gﬁgﬁ%\w gﬁ? Jr'émécé?'l‘g at |east one
conpound seI ect ed from tohe group consi sting of
5 pyrantel oRbPRHDAPGIAHIZN sraauleiing selved) ect ed from t he
group consisting of soy protein, corn cob, or corn
ised v totdveightipfommelptient ; -a non-ani mal product
containing flavor or a flavor derived from nonani nal
sour cHs Thbi diswiableavéteihdy YiosdBlston | RYQHINQS td ch@@f 9, which further
flavor;-a binder; -hunmectant; -granulating solvent;

c%ﬂﬁnrrs@@to‘ (W%‘ltbyabo%'ﬂ B Qf('aﬁaéﬂtroxﬁiaﬁﬁ A5t 0. to about 10% of a

pr eservative, a surfactant

preservative, about 0.01 to 20% of a lubncant and about 0.01 to about 10% of a colorant.
10 11. A chewable veterinary formulation, which does not contain animal products,
which comprises:

-an effective amount of a pharmaceutically active agent which comprises

either:
a) t-butyl nodulisporamide; or
15 b) a combination comprising
i) at least one compound selected from the groups consisting
or ivermectin, eprinomectin, moxidectin or milbemycin
oxime; and
ii) at least one compound selected from the group consisting
20 of pyrantel or praziquantel.
-a filler selected from the group consisting of soy protein, corn cob, or corn
glutton meal;

-disintegrant;
-a non-animal product containing flavor or a flavor derived from non-

25  animal sources which is a hickory smoke flavor or a beef flavor;
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| ubricant or a colorant. 12. The chewabl e veterinary
formul ati on, according to claim 11, which conpri ses:

WO alms62780 to about 60% of a filler sel ected froOnUsive4/042380

group consisting of soy pr@bein, corn cob, or corn
glutton neal; -about 1 to about 20% of a disintegrant;
-about 0. l-attgndelbpout 20% of a the hickory snoke flavor;
-about 0.5 to about 10% a bi nder; -about 5 to about
20% of a hyppftant; and -about 5 to about 20%
granul ati ng sol vent; and, optionally -about 0.05%to

about 1. O%g?inuﬂ@ing%fvgffﬂ' dapt; -about 0.05 to about

1.0% of a eservative; and -a pH nodifier; -about
0.001%to abaut .1% of a surfactanpt; -about 0.01%to
about 20%'8Pt1%nqukl¥b ﬁncaéﬁ’tom o it 1%% d’:}b LaBtSEVanes o syfactant, a

colorant, based upon total weight of fornulation. 13.

hdcank angpolerapbt eri nary fornul ation according to claim

1, in which the pharnaceutically effective agent is

nodul 1% gibe ichevaatilelveserimery didrspasioncaaoidinglter élaiat 1 1 evldctdcomprises:
a second pharnmaceuti cal agent which is other than

nodul i sporiabo@@i0cto @bowt®BhYh bEP GlleCseiseted fdh itNaEiou cdhsisting of soy
The chewabl e veterinary fornul ation according to claim

PrdteitAEF&ioB, Mk%rg'g@ittgggl%gnt is selected fromthe

group consi sting m st arch glycol ate,
m or oot ysC AR TdS AT be BT L R B .
-about 0.1 to about 20% of a the hickory smoke flavor;
-about 0.5 to about 10% a binder;
-about 5 to about 20% of a humectant; and
-about 5 to about 20% granulating solvent;
and, optionally
-about 0.05% to about 1.0% of an antioxidant;
-about 0.05 to about 1.0% of a preservative; and
-a pH modifier;
-about 0.001% to about 1% of a surfactant;
-about 0.01% to about 20% of a lubricant
-about 0.01 to about 10% of a colorant,
based upon total weight of formulation.
13. The chewable veterinary formulation according to claim 1, in which the
pharmaceutically effective agent is nodulisporic acid or nodulisporic acid derivative and a
second pharmaceutical agent which is other than nodulisporic acid or nodulisporic acid

derivative.



veegum crospovi done, bentonite, and pregel atini zed
starch. 15. The chewabl e veterinary fornul ation

w@ewsnai7ey to claim 12, wherein the binder is B&l/@s10e4042380
fromthe group consisting & polyvinyl pyrrolidone,
povi done, starch, pregelatinized starch, gelatin,
met hyl4 dheutieseblenydetnayr tpmlulatioh | adcosing to claim 12, wherein the
car boxynet hyl cellul ose sodium ethylcellul ose, sodium

@ikBhtdpedn®, ist IsRRBRANiHdm i A BonSiBEhd her Goankh alihRE olycolate,

solvent is water, an aqueous Sorbitol solution,

%/rﬁ)elfcf%)lne OErPg%%Fﬂ?I RYdSiin gé%&ﬁés mlcquggysg—zﬁq%ec g(\%ﬁﬁ@% alginic acid,

I nar on accor
i ses an, antj oxi dant he a |dant i's
R, B e e e L pha
tocopher ol , ascorbic acid, ascr obyI paI mtate, sodium
ascor batlde cheyatlenateriayy JomaHation aseprdpia toghaimal2e wherein the binder
but yl at ed hydroxy ani sole, butylated hydroxy tol uene
iof seleatedktftome tie grwapof:omdimingoDégﬂilyngnyalnpyrrolidone, povidone, starch,
nmonot hi ogl ycerol . 17. The chewabl e veterinary

prepetutiraddosarByc geﬁtlﬁ,g nlethyldefluIBsd, Shydabi yplors@ MRITLBES éirboxymethyl
preservative and the preservative and the preservatlve

betuRRb e&JdRthn | RN 146,04 % a{t@%‘a% ﬁl PAHPRENS; and the

benzal koni um chI ori benz um’chl Ori de enzoi ¢

R R —

| m dullr ea, phenol , phenoxyet hanol , phenyl et hyI al cohol ,
nmercuric acetate, phenyl nercuric borate,

phenyl nmercuric nitrate, potassium sorbate, sodium

benzoHt dhe sheivaire p'ﬁt@pn@uyafoanubbmb aecoading, to ghedim 15, which comprises

t hi merosal , propyl paraben, nyristyl ganmmapicolinium

ahlaatioxdéant pafchblw anebxidhnt tsaﬁab@éd e yihe %Mbﬁﬁ e¢didlsying of alpha

amoni um conpounds, and a m xture of any o

foesRRRI NEkcdiBic J&@ £BRVFLp AmYiGlee Ed@ﬁﬁyasé&ﬁﬁel Hdinn énetobisulfate, n-
according to cl aim17, conprlses a pH nodi f |er an

B SI0 R0EIS BH b LB s orany o

nd t ubri.cant which is selected from

ﬁaléérgg(gﬁ%gn monotlpxlogllycerol

17. The chewable veterinary formulation according to claim 15, which comprises a
preservative and the preservative and the preservative is selected from the group
consisting of the parabens, benzalkonium chloride, benzethonium chloride, benzoic acid,
benzyl alcohol, bronopol, cetrimide, chlorhexidine, chlorobutanol, chlorocresol, cresol,
imidurea, phenol, phenoxyethanol, phenylethyl alcohol, phenylmercuric acetate,
phenylmercuric borate, phenylmercuric nitrate, potassium sorbate, sodium benzoate,
sodium propionate, sorbic acid, and thimerosal, propyl paraben, myristyl gamma-
picolinium chloride, paraben methyl, paraben propyl, quaternary ammonium compounds,

and a mixture of any of the foregoing.
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consi sting of polyethylene glycols, corn oil, mneral
oi |, hydrogenated vegetable oils, peanut oil and

weawso62782 | . 19. The chewabl e veterinary for muPEr/U82004/042380

according to claim8 wherei98 the pharmaceutically

active conbination is a conbination conprising

epr i NETEGE i dhewible Sictdidaryp formutitian taetordingpipr daitre (17, Edprises a pH
A tablet, which does not contain ani mal products,

fpﬂEHﬁi@r mfdbgi]@?m'ana @héjﬁIfI SEddiftS iPEERENd @dmahe group consisting of citric

armaceuti c y active agent which conprises either:

| east . i i oy i , :
Gy o 750 RN PR o il ARG ISP e group
one,  avernectin qr cin derivati.ve;

RSNG00 RATRIBUTRE SRAEL et PioriHEA G by SRR yagetable oils

of praziquantel and pyrantel. - at least one filler; -
peaniiecibandygsetonor- ani mal product containing flavor or
flavor derived froma non-ani mal source; - at |east

one | thriheadhewablatveteimty doemflatoon acchrdiagdoptdlanald ywherein the
alleast one antioxidant, a lleast o ne pH nodifier,

asdutieN sy Kt ombirdkioh §8$ torabifatbrséorh@PimNEpri®imectin and either
east one surfactant, at |east one preservative, and

g{aziqﬁ%ﬁ{el Ogﬁ)gra%%lor ant, and is optionally coated with

eas coati ng.

20. A tablet, which does not contain animal products, which comprises

- an effective amount of a pharmaceutically active agent which comprises

either:
a) at least one nodulisporic acid or nodulisporic acid
derivative;
b) a combination comprising
i) at least one avermectin or milbemycin derivative;
and

ii) at least one compound selected from the group
consisting of praziquantel and pyrantel.
- at least one filler;
- at least one non-animal product containing flavor or flavor derived from
a non-animal source;
- at least one lubricant;

- at least one flow aid; and
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21. The tablet according to claim20, wherein - the
filer is selected fromthe group consisting of

wargeses | act ose, hydrated | actose, spray- drP€mUS2004/042380

| actose, crystalline nmaltog®, and a maltodextin; - the
flow aid is selected fromthe group consisting of

silicone di ogptiifhall§)diilesst @@k antitidantsd Elreakt, o ) Minuodifier, at 1 east
stearate, nagnesium stearate, and al um num nagnesi um

stearate: angucylie |oali@RldidisoBahe &t RestidnBuifiant, at loast one

group consisting of ‘magnesi um stearate, cal ci um

Stearate, stearic acid S t abl et

accor di ng top’?ﬁ%ﬁvﬁﬁl‘fl?n‘aﬂg?a\é%&ﬁ%e ﬁ’éﬂiﬁt egrant is

selected fromthe gir oup consi sting of sodium starch

ig PRttty eoated yithodti lershane «@Be&ar nel | ose sodi um

starch, mcocrystalline cellulose, alginic acid,

veahufhe tabbst posdrdingdo clhen28rvheeinand pregel ati ni zed

starch; and -the binder is selected fromthe group

consi sting othepfileyVik ylectpd riromh ithie @equppoistiting, ofsardnydtous lactose,
pregel ati ni zed starch, gelatin, nethylcellul ose,

hydr oxypr opy hy&@tddullfsése, Cprdiodidietiitbses eblysfalii® maltose, and a
sodium ethylcellul ose, sodium al gi nate, tragacanth,

and acaci a. oDt @bl et according to claim 22,
whi ch further conprises a colorant and the colorant is

o 012, 0 L LB e SR BEL oS AR MR cioic
silica gel, talc, starch, calcium stearate, magnesium stearate, and
aluminum magnesium stearate; and

- the lubricant is selected from the group consisting of magnesium
stearate, calcium stearate, stearic acid and waxes.
22. The tablet according to claim 21, wherein
-the disintegrant is selected from the group consisting of sodium starch
glycolate, crospovidone, croscarmellose sodium, starch, micocrystalline cellulose,
alginic a;:id, veegum, crospovidone, bentonite, and pregelatinized starch; and
-the binder is selected from the group consisting of polyvinyl pyrrolidone,
povidone, starch, pregelatinized starch, gelatin, methylcellulose, hydroxypropyl
cellulose, carboxymethyl cellulose sodium, ethylcellulose, sodium alginate,
tragacanth, and acacia.
23. The tablet according to claim 22, which further comprises a colorant and the
colorant is a dye, an aluminum lake, caramel, colorant based upon iron oxide or a mixture

of any of the foregoing.



