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Bursitis around the knee: There are several bursae around the knee
joint which can get inflanmed due to pressure i.e. with prol onged
kneel i ng iation with Arthritis. Heel pain
fronllanQ&Ozgnﬁﬁﬁg the Achilles tendon or the tlssuelﬁﬂﬂﬂé&?ﬂ&&07
heel . Both result in pain and stiffness upon initiating walking and
pai n upon prol onged standing or clinbing. Forefoot Buni ons may gi ve
rise to pain on the sides of the forefoot
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Besi des of NBD, all the diseases |isted above do not occur only in
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It can be advantageous to add to the inventive conposition a
biologically effective amount of natural products that have a

benefi ci al i nflammatory conditions. Exanpl es @
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Wl ow Bark, Geen-lipped Missel, Boswgllic Acid, glucosam ne, and
chondroitin sulfate. In view of the above, the present invention
seeks to realize the follow ng objects and advant ages: It is a
primary objective_ of the present i nvgnt i on
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Cl- C6- al
Rheumatoid arthritis affects over 2 million people, more than 60% of them are women.
Anyone can get rheumatoid arthritis, including chiidren and the elderly. However, the disease
usually begins in the young to middle adult years. Among people with RA, women outnumber
men by 3-to-1. In the United States, approximately one percent of the population, or 25
million people, have theumatoid arthritis. It can happen at any age, but usually between the
ages of 20 and 45. The characteristic symptoms of inflammatory arthritis are swelling and
pain of one and more joints. The affected joints are often warmer than the other joints of the
body. Stiffness of the joints when getting up in the morning, or after resting for a time, is very
common and is sometimes the first symptom.
Rheumatoid arthritis occurs not only in humans but also frequently in pets. This condition can
be seen in cats and dogs of any age. Symptoms to look for: reluctance to walk, reduced
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for the pomses ene@rlam@:lm theother band, Carpsrondingla th%retﬂﬁ%la@mm'ymmdf‘ eds

subgroup, g%tgﬁaﬂmibﬂ e Wté )Ea% TR H@cﬂanﬁgr@p%ﬁhm@m&%smrs&bﬂ

the ring erred subgr oup of conpounds
within t nméappnmnmmpawmoféhe famezf@ﬁrwu 98 for ghiryrgigalagthieglsy Tie,blogy

wherein ﬁﬁm% eeotﬁé‘rfﬂaﬂﬁ Gafer HOiESEs f:h‘ihg Meh@ndnt 6 ths hérBE that aims at
pref er abF 50D U RE Hehd, rother HEREe 98
|mprovmg the blood circulation in the navicular bone but also in the surrounding tissue.
Attempts have therefore been made to achieve an improvement using anticoagulants, e.g.
warfarin. The inflammation of the affected bone is also treated with steroidal and non-
steroidal anti-inflammatory drugs. However, these methods are only partly successful, their
efficiency is difficult to assess, they are elaborate and, in particular, they do not achieve a

permanent cure of the disease. Accordingly, there is still an urgent need to solve the problem.



- 12 - RBis C-C6-allW, nost preferably methyl or ethyl; R is OH,
NH2, or CI-C6al kyl oxy, nost preferably OH nethoxy or ethoxy; and
Rsis H, onyhahPgs nost preferably H F, or . This doS

A 0
exenplified in ta(ﬁFe 1. A preferred enbodi nent within %&g}h?%r?plg%lrsln S
of the formula la is any individual cqmguound selected fromthe group
consi sting of [7-Chloro-10-hydroxy-3-thia-9-aza-benzo[f]azul en-4-
yl i denel -aceti c add; . . .
L 7= Chl or & RO UBTES oo iibe Frcliefs7er D 2RL] AiMeRRe Vatdnd ShindGbishave
[ 7- Chl or @ BeDtegtel @XlyorSest dufferirty feama thiedizefskl azul en- 4-yl i denel - aceti c
aci d; :
[ 2- Chl or 0- 10- hydr oxy3-t hi a- 9- aza- benzo[ f] azul en- 4-yl i dene] - aceti c
aci d; Besides of NBD, all the diseases listed above do not occur only in human beings but are
12- Chl or @z 10- net hoxy- 3-1 hi a=9- fi - ' Glhess witl
2 i ooenrisiie gty A T PERESIA G neBgt: R Tl UG RIARRh, i
yl i dene] sufteefriom aueiod more of these disease. Especially the population of pets becormes older

12- Ohl or g ikt QROmLM RUIERREed bl dedséi RabRBIdd ¥ty LR rddibh denel ac
[ 2- Chl or gdequbtelior o- 10- met hoxy- 3-t hi a- 9- aza- benzo[ f ] azul en- 4-yl i denej -
acetic acid;

[ 2- Chl oro- 7-fl uoro- 10- et hox%/- 3-thia-9-aza-benzo[ f] azul en- 4-3/I_ i denel - a
cetic aci‘\HPf these conditions and affections are the subject of continuing research locking for better
[2, 7- Di f LiQfdehR dawdirmepad fdlbfard-diseasd apambdtion bylaesidifg idedtae amet i C
add; [2,7-Difluoro-10-net hoxy- 3-

t hi a- 9- ad8MBERY stopsh arttesival MR Eacet i ¢ aci d;

[2, 7-Di fl uoro- 10- et hoxy- 3-t hi a- 9- azabenzo[ f ] azul en- 4-yl i deneyacetic
sﬁgaeﬁgkééﬁq%gli%%a o B QY feditukdl & other aadiEng gﬁzlac%%bj u§Medtic animal

[ 2, 7- Di clpavias; AStaBly OixjecBoushiiseaSesn pastivanma[aht anstisergedy aridi toie pakaab®t | c
add; and .

[2, 7- Di cFAYFES 1R MEMhoxy- 3- t hi a- 9- aza- benzo[ f | azul en- 4-yl i deneFaceti ¢
acid. The nost preferred conpound within the conpounds of the fornula
la is [2.7-Di oro-10-_. . - it .

ot hoxy- SUTRGE 3¢ Bistenippain manapepient g e sliet allnto yo maln,

especi al kategdriescFisst teomane the opiates and the opiate derivatives. These are powerful

2, 7- D cOhAEQ LG RN Havd d it Snctedtic DR bldoaih 8y drabd b dBRBEAS L 1 ©
add. An Intéresting subgroup of conpounds wthin the fornmula I
consi st uhdesizaie sidesfietts sueh dsoomriolenceand cogstipation. Afrthercogsiderpiondpe

def i ned %iﬁgﬁﬁé ﬁﬁﬁfe@i’é fhat they. Elife? 49 B pbriunftiés R labliseSshdl 43 SuBhi uhsuited

Mot her furt eresting subgroup of conpounds within the forpula I

consi st & uge inpBuntioypradiee.fidepgrend groupghanalgesics commonly used are the non
2007/ ogegggﬁg%ﬁ?g@%mﬁemﬁ iagsmos) Bbg r&Hirésehited tpdyabskybenae COX)

defined as_under fornula 1., roup i s exenplified in table 3.
Anot her  jihibitarsy EoesediBgrsdanibibprosiaaiandin @ad QiherpIFbSeR@o pEdugoR BY Tabitigng!
of conpoyRdsoRkniyie. frAE ikt GerefationtURIEInRibIGs stkh aiBuirbientand diefofenad hawe
under fornmula I. Goup Id s exenplified |p%ab(]6e 41. %VE%C{% @I]I gi ven
cheni cal FEAMA fases MRThedad VeSS IR ONIEIG) PG IR AG gs® Al kyl
- as a g@@#ﬂ)irﬁ@éiinﬁlﬁafiﬂ&@ a?§pﬁét{l@iyllﬁﬁk?@inmﬁhn?éat@hﬁtﬁﬁalr%ie?faﬁs Taisdnakes
conpounds sucn_as nal ogen-a ,  a a 0, a X Al O, .4

al rk]r5| sul fhem, fnaliaetivg i?p?%tﬁﬁ"ﬁ% pe @“4 %’?ﬁai"W ‘E%??"Eé‘g’g e d i g Sincitions
consi de (r]I slidhus ditedaRtBritspREwéi drugeahbEinhibit COXrbemtectivaiygo some hey giveanp or
conpoun

COMPOUTS 5 S T B8 oy X5 g ) s
I sopr oioy land islsé:vb ut9y¢ox§l enanéx:&nytituti\tee,r exprmecyin,tf\é gagroimtastinal rlr’egt;ﬁé!diﬂ;dt hes
| SONeXY! o ik Rinon. Hofieved, & I8 WRowIPHrort FeBf S oft thekS bithEln dib Bl therd'



0 Al kenyl - as a group per se and as structural elenent of other
groups and conpounds - is, in each case with due consideration of the
specific arbon atoms in the group or compou n
and of thgyggﬁ?ﬁggﬁgd or isolated double bonds - eithe QQTMQmﬁ%ﬁﬁ&ho
straight-chained, e.g. allyl, 2-butenyl, 3-pentenyl, 1 hexenyl ,

1- hept enyl 1,3-hexadieny| or 1,3- octadienyl, or branched, e.g.

i sopropenyl, isobutenyl, isoprenyl tert. -pentenyl i sohexenyl ,

i soheptenyl or isooctenyl. WO 2007/096150PCT/556007/001 07 - 14
Alkinyl aregonethglpes gasantestingl canseguacen ot e e Y BRRANG R 1R@POTsPIR RS
and conpgiadethe shife sbriofiteMeMa3 SR ¥é BnifBsEinGRES baeeas. on of the

speci fic nunber of carbon atons in the group or conpound in question
and of the conjugated or isolated double bonds - either

strai ght pghalil thésé refsdiis trwf@i@aar l@Né feit2rebtifor Bhigesespaitit a ngw modle beadting kg

1- heptinyl, 3-hexen- - hept adi. e [ e.qg.
3 ot hy | Bertreyat pain it Glsreatng oS R RGP purSins Ry Hafher

2- met hy| b@phasks driphg teﬁhwbe | ssppdisityih pets likapdgshand.cais The cahpqundabiben
Pal ogen PFSEUTBERGN SR e eh SOpIRE Ok op b A wil et BFnddBP ey ard ©
hal ogenakmkyh bettdbaﬂeraredfbgranmbmabptgmtlwcstsdmﬂdpgméhaﬂ-ﬁ@&g@ibﬂgﬁbst ituted
car bon-cont ai ni ng groups and conmpounds may be partially hal ogenat ed
or perhal ogenat ed, whereby in the case of multiple hal ogenation, the
hal ogen Adtiioialy eritriisisy clronicdergressive degentirativerdisease B Wh PP deseribed
hal ogen- ﬁ%ﬁé%gboveaﬁ %ﬁgﬁﬂgwﬁmﬁﬁa@%n ve?ltlﬁ'ﬂ% o@éss@oﬁﬂﬁﬁtle Qfdlréétféﬁéct

groups an oun suc ogen- al koxy en-al k -
are met hgh thﬁfnamlqgs:ahnm@esstl@foﬂ‘ﬁds'iﬁwm Qﬁ“@'cpfl?yeﬂ 'P theepr °9:rﬁ$90‘?f "Ff'e
and/or  bpamdeqh §g%mﬂ§n dGhiaet A %ué?Fé maRhdh addii g to its aRMBEsic &ffcts.
pentasubstltuted fluorine, chlorine and/or brom ne, such as
CH2CF3, CF2CF3, CF2CCI3 CF2CHCO 2, CF2CHF2, CF2CFd 2, CF2CHBr 2,

CF2CHCI FrhigledtriBe '::an Qfedtr E@‘i@eﬁttorpﬁm it@bull 86 ﬁi’f @ﬁl‘iﬂlﬂahﬁﬁ Mth ahiother agent
hept asubstituted by fluorine, chlor

d/ or

b Cher CRoyas relvsalatedByospinesbesh IR CAD G Sysacetli) pregptaiin BN 29
i somers, Gmpﬁgmnm@_nonasubstituted by fluorine, chlorine and/or
bronine, such as CF(CF3) CHFCF3 or CH2(CF2) 2CF3; pentyl or one of its
i soners substituted once to eleven tinmes by fluorine, chlorine and/or
br om ne, pEOSOREGFCHY (MHENAGN3 or CH2( CF2) 3CF3; and hexyl or one
of its isoners substituted once to thirteen times by fluorine,
chl orine and/or brom ne, such as (CH2)4CHBr CH2Br, CF2(CHF) 4CF3,
CH2( CF2) 4ﬁEBre@éntG(~@Ef&)rﬂé GhoddcHBe sydthasis/of grrempdagsra tempdings Hay azaathia-
chain le carbon at r ;
ot hoxy, - prosaRyens EBPEE o) PRI s ot BEieid St R AABR oboBhc ect i
tert . - buttexyophytaxisand tasagyhef a tsoakbrasg ehnf}amgtoafrtﬁlseaéaw litdyeg now
pr ef er abl 0 have a
Chai n 1 ofPHE DY b i EheEY s RIRBRTH SR Bl dr ¥
f i uor onephammagceudicil avoTpositiom cxnfaining iab pgtmeommretﬁ@ma compound O the formula I to a
2,2,2-tr ,
2" chi or olWRES 5P b Minarfarimer et £ bUPLARNE U he ol lé eAtcaUSbosos
pr ef er abrgsuté rn| mgmﬁmhmqﬁus@lr@dump@eem@wf tecuelity of tife PB‘Frﬁtsw&f'(}a"t VO
2007/ 096 B é}hﬁﬂ ERbieslrshbal by aﬁé‘m@&yl
is CH3- C%%@Fﬁgpﬁ %@ﬁ%?ch oa d$é%§?g@ﬁyﬁﬁﬁgagﬁglgﬁfbﬁ IC%QA v &
C1- C6- al lsboy ihat thednvenlivg compo @d(gq‘mpqsigqans do not ontys Ow a benefi C|al effect on
di (G -C6 l e@&kﬁ&;&%& I‘éxﬁHZGhBat falive effect.
al - eal k“fé %W%ﬂ‘é%ﬁ‘%&%a& (0) - cureTe etlee
ani noCl- @srmuswglls jlso ihzme@fmhsffect%wemve@ﬁh‘%oma'ﬂ?l pn paviqulsr bppe digpase
CHr CH( OH)y&h¥in hofs@s. &arﬁﬁﬂéﬂw ihpBHAR aElarfigel df e IhﬁenﬂrBédﬁ)FNU"& aﬁl 12'

e

The conpounds of th ornula I, exist in both g Shé trans,i g
pharmaceutical compositions containing such a compound is their pronounced € cacy an

ability of long-term use without causing adverse effects in the treated human or animal,



WO 2007/ 096150PCT/ EP2007/ 001507 - 17 - A further object of the
invention is the process for the preparation of the conpounds of

formula I, g6dikyely in free formor in a physiologi hﬂrp
accept abl e es'?)g 61Elor m or pharnmaceutically acceptabl e sa Pﬁ? %{}0%001
exanpl e characterized in that a conpougd of fornula A +1%- - VI,

which is known or may be produced anal ogously to correspondi ng knomn
compounds, and wherein R5, R6, A and Q are defi ned as given for
formula I, is reacted in a Honer-Wtti reactl Qess 2"
conpoundespeciatiy imgloas. (The GloBrcrRlisa s ReaRiiens ?%"0 'B?' %")"08 ave avery

pr epar edp, Rk GgRESdYon! the %ﬁﬁﬁﬂﬁ%hé@adﬁ%ﬂh@o [Uﬂ@:wed&dlyomb‘s@ditﬁi\ﬂqsltmns
t he presence of a basic cat al%ﬁ%@tg the resul.t

opt i onal #g/netshew ths yndesirpdisine éh E%tse"’fs"ﬁc'ﬁl!i’éﬁ gdog tf'ﬁrq JEL E%ﬁ%ed[ jiter

desired {&amBht withiISKIBY, asapt d@npld giclornédie presence of an anine, from
the resulting isoneric mxture, and if desired, a conpound of formula

| obtainable according to the nethod or in another way, respectively
in free ingrtiple, humaradrid roarhmain 2nibety eart tecthe tﬁrgetdmrdhlbd;md@mrpatundt dhe

f la | t bt
AR R T P N e
formul a pouttby, aiched teena,deeyl avgl deese, eainmals bred fordhejoiug érlcfeéb mw!(ofoé@% al t

|t f
et hod 1 €ingiGE, BRTR AR e! WU & dorBAELARRLAGRA Clilflod 14 5% dogs.
anot her Mahttprefwrad targed abiowls qeaafgdlkabggeearfdmatss asnesialy degmypiigregsirem one
al so_applj 65 Q&O&ék%%ﬁtdq'e?é#hé‘og OnB§mSdridnt iaRfet GRS Q;bﬁehéls bi éidirfgg)ets

her ei nabove a erern e reaction partners can be react

wi th oneesnestalepldercatsvng dags, preferablygld Hegh ApefberRigieled tArgRt SPURRCDRE
or di| UEBFhoof‘ed%mrhéls Hﬁtﬁ;dﬁi Witd Acld dm%stl@ééf&umhewaﬁtelobb&aaﬁw thtos, of

an inert solvent or diluent, or a m xture thereof ﬁ of advantoj%
Exanpl esdedr asdel. dekewsn gisafins. gpaty Jamas apgalpacasniippes. hasesuqese axgis:

al i cycl i gighYfines anleems, @é%o@@'éﬁﬁ&@@ﬂa@@uféﬁéé@ﬁ@fcbﬁmandm asd ieatzene,
tol uene, Xyl ene, nesitylene, tetraline thﬁéobenz

di chl or oB@ﬁE@%a"'WF"ﬁrﬂ’ﬁ%f?ZEf?@d’“ﬁe‘fﬁpSF'é'E}?ﬁ’%? her ngay HW@',‘ apimals e phEArse
di chl or opmtdrainged.t ri chl or omet hane, tetrachl oronet hane,

di chl oroet hane, trichloroethene or tetrachl oroethene; ethers, such as
di et hyl ether, dipropyl ether, diisopropyl ether, dibutyl ether,

tert- but Yhe a&ivByrgredidiey oftﬁéfbyhaeearéhﬁvﬁ%ﬁiﬁwwc&ﬁh BR2OEPRIR0B507 -

18 - coI et her eth thyI et her,
et hyl ene "Sf%f’eg’ﬁ[tf‘rﬂ%tﬂ/‘?p@ﬁ@;“ pr?f Scnjg}%a/ﬁ%)r%yl 6 g‘gr t et r ahydr of ur an

or di oxane; ketones such as acetone, nethyl ethyl ketone or net hyl

i sobut vyl h f f inventi
e, S A B R AR e
hexanet hwilitieosiphivistecedaryi systemicern r@e-systemlq na@mayamiefasebg@%@mlw lYe&- or
D OD1 oN (LS5 P S v G RGIY b b it Sunclanbaty o

sol vents ar articu nmet hy foxi'de. Suitab
bases f omtraammularamtrwnoweormea@tra eﬁ-culaéroeteg Thﬂ Keferregdequig Ofcﬁd"w'ﬁa&lﬂpﬂés
earth metgl, 5%9@@591&3& aH&’ﬁ&bﬂﬁﬁoulaﬁﬁ' f8st, rérérls@cnelua:.t &8 uARRL PheS,

car bonat es, HES or a am des; al kyl am nes

al kyl enecammraded Gplyidoragd 'pr e sPRppUds @ the Serskeed i 9 Tapsenauiicaly gffective

cycl oal k?éhu%ﬂi’xt’iﬁa‘i uebélﬁls onfiRd l%d‘}ﬁléi%h@&th@ﬁﬂm SHEnRYE X halew, be&&am| dndaﬁe
car bocyclic am nes. Those whiCh be mentioned by V\%Of exa

are sodi SRYeRpOI dhe w@ptcnwrlrp a@erﬂmqf@eraﬁgqtﬁaqyoef@p@le tSefO" mos umans

carbonat gng Qﬂh%&%mﬁ&t 6.01 /55 5@0 e.gfkawdp qstefdebuy@mmmbm 3mydr i de,
|ithiumdiisopropyl am de, potassium

i s(tripet il
cal ci um Rghg mpqeé{rqwag[ﬁfﬁ)én abgut 844p BBéHtéPﬂ&%%é ¥he) compound of the
triethyl E%@hﬁ:ﬁﬂeﬂﬁeﬂ w%%eeefétwerqeendy»ewmwévdmmncésman,hphmmng,
N, N-di et o%tlzeagvlelr); Qeecon&) gay tolorrllge wee }\I \!{}l_tlgel‘,pre%}apgtlap%mo%znlggornsdong might reduce the

frequency of treatment to once monthly or every three months.



V. which is known or nmay be produced anal ogously to correspondi ng
known conmpounds, in WD 2007/ 096150PCT/ EP2007/ 001507 - 19 - which R3.
R6, and A iped as for formula I, is reacted wt ive
an internggpgggﬁggﬁgound of formula VI, wherein Qis C&F%&%#%ﬁ%ﬁgg*

t hen subsequently, optionally in the presence of a basic catalyst,
reacted with HOR3 or HN(Ri)(R2), which are known or may be produced
anal ogously to correspondi ng known conpounds and wherein R, R2, and
R3 are defined as for fornmula |I. The reaction partners can be reacteg
with oneltsaobhedvantagenes toadd to thednvepfiverromposifien a JiagicHly gfectve amoun o

or di | ueRby, £ olbduttd iHaP Rav8R] beneliBalMphct 6AFHEM ¥BrditidnE CERAHIds TRuH
an I nert SO" Vgnt or |

diluent, or a mxture thereol, is of advantage.
Exanpl es benefisiat hatyig| seamnosnds argistandeidized peracks of Yihife Willgp ?ﬂ%ﬁt‘iﬁeefaﬁ‘&’ed
al i cycl i grJ3ydr Beswelie Pidrlciahias Bad exbnbdstinasasteons, such as benzene,
tol uene, xylene, nesitylene, tetraline, chlorobenzene,
di chl orobenzene, bronobenzene, petroleum ether, hexane, cycl ohexane,
di chl or olpyiba dethetlabbd) el PesInhiaténtioh edlach eatianit feid@ing objects and
di chl oroet hane, trichloroethene or tetrachl oroethene; ethers, such as
di et hyl @FYRR9e§i propyl ether, diisopropyl ether, dibutyl ether,
tert - but wlis Aptingly djdttve ofehdiylessre irybytionl to pravidest doykl apithiabeatdagliens
gl ycol monoet hyl ﬁ?herlé et hyl ene gl ycol dinethyl ether,
dinethoxﬁﬁpg@ﬁéﬁg BPulaf ot r ahydrof uran or di oxane; ketones such as
acetone, nethyl ethyl ketone or nethyl fsobutyl ketone; am des such
as N, N-di net hyl formam de, N, N-dj et hy+-£0r mam de,
N, N- di net hyl acet ani de, N-net rol i dorie orhexamet hyl phosphori C
acid triamde; nitriles sud etonjftid e orgpropionitrile; and
sul f oxi des, such as di net hyl Foxvwde "Preferred sol vents are
aromatic, aliphatic and acyclic hydrjgcarbens, in particular tol uene.
The reaction advant ageously takes place in a tenperature range of ca.
-20C to ca. 100C, preferably from ca. BC to ca. 30C. In a preferred
process, a conpound of formula V is ©eacted at a tenperature of
between - 10C and 30C in toluene with POCI 3 and t hen subsequently
with NaOm@ewsin HN(R1) (R2). A still further object of the invention is
the process;d QirlE) BF &paiation of the conpounds of fornula V, for
exanpl e characterized in that a conpound of faornmula R5

2007/ 096 Fs@ptRe indepemreniyof ¢ach otber is Hy atealiylhfrfreglky 88&4#%?6‘5‘"‘9"3"-
formila  bY.coehbsdicg C lo@lkylBEBomf, (AFrQLUIRA-CaIGH MO WH(Cy-C0
corr espond an\.’w\“ CUDOUNdS . aRd el 8 BB L @ES g8 cas
given for 8 TRINg-L1-Le-alkyl, Lir-te
hydroxyalkyl, C1-Ce-alkyiamino-C4-Ce-alkyl or Ry and R form together with the nitrogen
atom to which they are attached a ring containing 2 to 5 carbon atoms and optionally one
additional nitrogen, sulphur or oxygen atom, said ring optionally being substituted with 1
to 4 substituents setected from the group consisting of C;-Cs-alkyl and C1-Cs-alkoxy;

R; is C1-Ce-alkyl, Ci-Ce-alkyicarbonyl, Co-Ce-alkenyl, Ca-Ce-cycloalkyl, C3-Ce-
cycloalkylcarbonyl, Cy-Cs-alkoxy-C4-Ce-alkyl, di(C1-Ce-alkyl}amino-C+-Ce-atkyl, C1-Ce-
carboxy-C4-Ce-alkyl, amino-C4-Cg-alkyl, C4-Ce-hydroxyalkyl, C-Cs-alkylamino-C4-Ce-
alkyl;

Ry is OH, NH;, C+-Ce-alkyloxy, C1-Ce-atkylamino, di(C+-Ce-alkyl)amino, amino(C+-Ce-
alkyl)amino, C4-Cs-alkyithio, unsubstituted or one to five fold substituted aryloxy,
unsubstituted or one to five fold substituted arylamino, the substituents independently

from each other being selected from the group consisting of hatogen, nitro, cyano, C4-Ce-
alkyl, halo-C,-Ce-alkyl, C4-Cg-alkoxy, halo-C,-Cg-alkoxy, C,-Cg-alkenyl, halo-C,-Ce-



The reaction partners can be reacted with one another as they are,
i.e. wthout the addition of a solvent or diluent, e.g. in the nelt.

In nost c%8§?07}a§)6\9§]ver the addition of an inert sol VeEET&F’ZOqublﬂgdllt’

or a mxture thereof, is of advantage. Exanples of suc ven
di luents are: aromatic, aliphatic and Ilcycllc hydr ocar bons and
hal ogenat ed hydrocarbons, such as benz t ol uene, xyl ene,

nesityl ene, tetraline, chlorobenzene, dlchlorobenzene br onobenzene,
petrol eum et her, hexane, cycl ohexane, dichl oronethane

trichl or omealkemyle C-Cetliinyh ICorCamieipallod, Cfbaaikasyiony. WQH’eCZ'?ﬁ"E?ﬂVB?’%th%e
or tetrachlg iohﬁéh? Gy Rrio S awéiiﬂf&%m mélet; Cs-glkpll’sﬂlﬂihk/loﬁ e

dii sopropyl her, tert-buty ﬁ

gl ycol m)noﬁ’r’éﬂWHY'ehﬁ@TCr(‘etWSe‘W@Y'gﬁy@@ﬁ“kﬂﬁﬂ@&'hﬁﬂ &Qﬂ'ﬁéﬁlky@t"}@% & s
gl ycol di megath @b SHato-6)- &L&hheawﬁ‘becpaé-elkh@rswrhﬂt ﬁaahm-nafaweaﬂstﬂfnyl Cz-
di oxane; ketonés such as acetone, %% ‘% ket one oL EE lp% c
i sobutyl keForlkenylstiferyh halgeGe- %Fsa"ﬁ?rw-s&l'if ﬁy FkHamiNge di-Cr-Ce-alkylamino, Cy-
N, N-di et hyl 0 H@ﬁylaanBl'hﬁldreﬁ bh’-bﬂi?l@&lmﬁyldﬁmol\ﬁm&-bf}drlwbﬁ@)" | hEhl@1-O-
hexanet hyl phosphoric acid. tr g gl triles such as acetonitrile or
pr opi oni trl?'%v‘caé‘i’fll‘y's%ﬂdf%b@ﬂ@% OXYGRIRYYas di met hyl sul foxide. Preferred
sol vent sRarig Hehhegen NO3, PRI NIHE GHaDH. eﬂzwd@ofbaﬁaaikﬂmdc@alhm C1-Ce-

Sui t abl e ba facllt reactj r

al kal i ne ea? F\ﬁ“‘ sAYUPY 'r'yél'er}"ig < tlﬁugt%@},l'%a}rhf}s' sty?capq%gnol -al??éa%on?f
acet at es, cahhamb@m cmcalfalkylcamodﬁsmmb. Gi-Ryrdlkyltaybenylate or CFRese whi ch
nmay be nment| ﬁﬂﬁe@fp@a vay. of exanple are sodi um hydrOX| de, hydri de,

am de, et hd P8t ate, carbonate, potassiumtert.-butanol ate,
hydr oxi dBs isdd, balngereNO}yGNlod@rOs-latmi and di | sopropyl am de, potassium

bis(tr am de or e is givento
el | nEE ORI R e ear ¢ i€ e R e oun ERSEIAINT, L tes.

al kal i
especially to netal c} alak des, in particular lithiumdii sopropyl
am de. The reaction geously takes place in a tenperature range
of ca. -100C to ca. 40 preferably fromca. -70C to ca. 30C. WO
2007/ 996150PCT/ EP2007 01507 21 -r,I N a preferred processs §
of formJIa |s reac eratur of~bet ween —f5CiHaneH-20C
in tetrahy corrp 04 M4 n the Y
l'ithium e. Inthevherl %reat cof nd
according to the irnventi on may be useéd al one or in “Conbination with
ot her bi oci g eRysidiégically abeepatiositage aphatracedically adceptablesalt thesgafent
two or nore different problens. Therefore the conpounds of the
formula | may be conbined, for exanple, with pesticides to expand the
acti vi t yBg precttmu rphy$|6log|haiiyrangnat»é estet"iag iapglieddo the dompestdsrad Eg ipyention,
endopar agi t r , G
cui  abl v olEionDatind B BER] s beSpbamRe Wit the LABMSotoud L Eectertiod
Of cour send whiely aeawdmtsebibennwmwdowgammwerﬁo vietdrancaigahplivhieh i dfpelf
corrp03|t r {1 et G
o combkiesly BEEplble B, fFRIEE! LatehbABIaER Ruafedtty ol AP eaF:
stage of etthes witiraliebatisalcabpis dgving 14 baprhonr @gtsat or s whi ch i nst ead
attack the juvenile stages of the parasites. Sone combinations may
also lead to a synergistic effect, "é.% the total apount of activ

fe

i ngr edi efibe cempaindg pidfersnylabras faq mHea exagpiragid additan sat; These are formed

desi r abl r%&ﬁﬂbi@%tﬁ%ﬁ’b@h&@hm@@gdgQ?dléehy Riterdl afds Vé.g wulflticedord, ked
groups o i nat 1 on partners and especi al |y pr ef er red co% t
par t ner s Pbespherithadid orp g enIcide & WiE! StWﬁB PEIZIC CAHIONIG AC1I5 P! lﬂg al n

one or NQiEndhartdiRIRIBILBARISS Wherd dfprobmdie Ta? eﬁarﬁ;ﬁlﬁbsaualdgaf efgoacaticacid,
Suitable partners in the m xture na%‘ﬁ?i'?‘ihbl ocCi

Chsect i CPRRASRAaRN PSB! AT IRFAALER P TR S QPTG psIgne maleic
whi ch ar eniieef phifalidiid, 8lpicany R@irégtarbenie adigs; .gk asoarbit, dadtibemplie; mmanc

or citric acid, or benzoic acid, or with organic suifonic acids, typically C-Csaikane or




- 25 - Non-limtative exanples of suitable anthel m nthics (deworner)
are naned in the foll ow ng, whereby few of these representatives have
i nsecti ci ricidal activity in addition to the, iC
achwty,qﬁb aﬂgmﬂ%@ already in the listed above. (Al) ng%?@bg%g&p
2- cyclohexylcarbonyl 4-oxo-1,2,3,6,7, 1%P hexahydr o- 4H pyrazi no[ 2, 1-a
]isoqui noline (A2) Cosantel =

3, 5-di i odo- N15- chl or o- 2- net hy1- 4- (a- cyano- 4- chlorobenzyl)phenyl|saI|c
yl am de (A3) Tricl abendazol e =

5- chl or oafyls(ifori: atiidsrgubstiptied WhRTR aPPrapseieyor exABPIE Y SIPEE R /1% 7B RaNeAd)
Levam s °£1flfanic %E%ﬂﬁer@s@f&nﬁ; SANYH5 Broduet k%ﬂélé chﬂngazrﬂB f fhthiubil AR bEleA45)

Mebendaz enzoyl- benzi m dazol - carbamnic acid

met hy| esoerg agidgpupaphirBspkts withhbapge; r%ﬁ‘?E’Plsé'Y"’T withkases eredrr s et

t he T ungug Oupalyliki & afi@lind Earthanabl RE o.g) stiled 7;6&5)5%51711 odgnesium salts,

Abamectin = averrrectin Bl (A8) lvernmectin = 22, F Xéjr oaver ct|
Bl (A9) mEsatig avth japmeonia or an organic amine, such as morpholine, plpe ne, pyrrol ne, a

5- 0- denefdend-; aﬁbﬁjﬁQE\Mer?aﬁ(y(aTleﬁe(ﬁ ﬂ?}’lireihybl&iéﬁﬁyy&b difeBSiprapyamine 8r a
(met hoxyi m no) - m | benci n

25- cycl oRORY195 ootnavéqmvrfyw&f Yola ing. %fﬁwpﬂbﬁyﬂew‘s‘?w Frethegggre.
(All) M th@:@%bwpnaemoﬂwoadmg irérhlileaycinay 8o aeebrmeubwaerfoms( Al 2)

Sui bl oorRiah epas B a0 Placlpp e o P o br e BaHERCEPodts

N-di et hy brdbré@hel@.madﬁhbe(f&ﬂ)ank(lﬁ&eif&ﬂer the free compounds of formula | and their salts

N- but y1- 2- ox cab ).

N -2, 3- dF 2 SRRl oty el the T g sals or free
partners compduhnds of ﬁotmulei Jhe sbmstapklm@\ﬁm th@p@p@omiomssofufw mulg langjsglty).
Most are dgsgrlbed in various editions of the Pesticide Manual, The
British &E’ Protection Council, London, and others in the various
editions of The Merck I ndex, Merck & Co. Inc., Rahway, New Jersy,
USA or in patent literature. Therefore, the following listin

restrict drefarred subgrqupaf eeamppinds Withig jhenfamula | sansists %&%@ﬂsd"( %H‘& g
(1) 2-Met hyl-,fs?erﬁ et hyl t hi 0) py Qlrienptdhe edrédpohéixtingastbamoy| oxi ne

(Al di carb) rom The-Pesticide Manual, 11lh Ed. (1997), The British
Crop Protection Coy ALﬁﬁmpndon page 26; (I11)

S- (3, 4-D hydro-4- xbbenzo[d] [1,2,3]-triazin-3-ylnethyl)O0, 0-dinethyl -
phosphor 0di t hi Oat e (AZi nphos- net hyI ), from The Pesticide Manual,

111 hEd. (1 97) The British Crop Protection Q/MZ%L London, page 67,

, most preferably and R6 is as defined

under formula [.

Another preferred subgroup of compounds within the formula | consist of compounds of the

formula la

wherein R, R and Rs are defined as under formula | or stand preferably for



WD 2007/ 096150PCT/ EP2007/ 001507 - 26 - (111)
Et hyl - Nd2, 3- di hydr o- 2, 2- di net hyl benzof uran- 7- yl oxycar bonyl - (et hyl ) am

i not hi okNi 3-al aninate (Benfuracarb), from Th
Manual , 11‘?@2509@%33% The British Crop Protection COU‘Ii]’gI ﬁa‘k’%‘g&”

page 96 (1v) 12

2- Met hyl bi pheny1-3-yl net hyl - (2)-(1RS)-Cis-3-(2-chlor-3,3,3-trifluorpr
oP-1-enyl)-2,2- dinmethylcycl opropancarboxylate (Bifenthrin), from The
Pesti ci de Manual 11t hEd. $1997) The British Crop Protection

Counci |, Reoisdarize-a¥erh nost greferahly methyl or ethyt;

2-tert- B Yis ¥rerabiyoR héthaéd cr ethdRy; 4n@ne

( Bupr of ezi ng d&?ﬁ#\ OH@OE%@E?{%"B%?;UM yi(?L ThEd Wg I?y Jhe 5“ tish
Crop ProRect i i @shalessn. mostrisierabhalde™ ps ¢l Thigigroup i sxemgified Ihta

2, 3- Di hydro- 2, 2-di rnet hyl benzof uran-7- yI met hyl car banat e

(Car bof ur an) from The Pes ICI de Manu hEd 1997). di Tgle}Br SQ
Crop Profdefemed embediment withindhe copaepe ?L8f6t eEO\V“P?‘ IS anyindividual Compoun
2, 3- Di hydgiectdd fofithe rBN;’o b@&mﬁglbﬂ[mdﬂcycﬁ()dmyhbkdeﬂa»Qeﬂzﬂbehzuﬁjdzylbn-aF ba

Carb | f The
RGN (N K a0 o e
Sh S I(D 2- tt)mehlhw-mm«lntyralﬁ mytaene)zggjastﬂem#thm@)aaaﬂafctrémwOﬂwmy
The Pes a n
counci | B(ihﬂ‘éo% %ﬁg@dg] % Q%%e Ul tic A (Bhiolo b-feMRxy-52is 6ld-S!
143, 5- Di blhan{iazdet- awaﬂr@i-aemtacwf [ onetOstiioxy-3-thiai Hgraohenpeiflazwant4-3- (

2,6-diflupro I al
Vanual,  HOEBACeR 3% et B SR Bhnie & HBERGOIEAI A plhenel,
page 213 ;aceétb&)acnd [2- Chloro~7-ﬂuoro 10-methoxy-3-thaa 9-aza-benzolfJazulen-4-ylidene]-acetic acid;

0, 0-DOi et E)’#: Brc37- ?ucﬁot‘l Lo fHoh P B qRia-0PN L H@‘&o[?é%@a h@%ﬁbnj]%bﬁ: acid; [2 7-Difluoro-

(Chl or py rom The Pesti ci de Manu
British @ﬂwdmxbﬁ-éh!@ pva temeiilazulendridiganel sasfic asik [2,(-Rffporo- 10'meth°xy -3-

g_sg 3%8)04@9 ?-aia beHR)m%zgleﬁ’h%Q a8 acld! {3%-BiR8oro-10-ethoxy-3 -thla 9-aza-

orovin 2-_di t hy| cycl apr o nca H
(Cyfluth bpmolﬂawleﬂﬁwaenﬂl@??t@la&@ E@%Em“omﬂ@/ HE{VPXY(%‘@% F’i“i‘ Sh
Crop Pr Oyﬁﬁnbpﬁbege dagi b,?-meﬁld@mo &%@g—ﬁ@-&g -624- IbénzMﬂﬁiLﬂlé@-Qlidene]-acetlc

E)g)engzl.) g&g %3" E{%é%g-gﬁi]ydpgb%eé %%gﬁau!en-g yigdene?acetlc Lkigor opr

(R) - a- cyano- 3- phenoxybenzyl - (2) -

(1R, 3R -3-(2-chloro 3,3-trif 1 Rane
car boxyl éﬂ‘é ”PEE\‘?FB{? ¢ WHPWM'% F‘? B?ﬂﬁg é btﬁ? ?06 %‘?%/&{’[ Iﬂklﬁ%ﬂgd
(1997), heenddyistthial-ddadienky[fabn-bylideoelraritic adidpid espesiady tRBOES iseren | )
Racenmat e Si.Sti of, .

(9) - o oy bR By e Sezarerso g ienTiRer s 199 2, 2.

di et hyl cycl opr opanecar boxyl at e and

(R -a- cy enoxyhen

di chl or ov rw/tfseg@-. ?ﬂ%uPéY ol ﬁ:qﬁggsf%glﬁ?] eh(%a ulallcons:st of compounds of the

(Al pha- cygewkadbhrin) , from The Pesti cide Manual 11t hEd. (1997), The
British Crop Protection Council, Londgn, cpage 308 WO

2007/ 096150PCT/ EP2007/ 001507 - 27 & (M) M. xture of the

stereoi soners of (S)-a-cyano- 3 Bk : é (1 RS, 3RS, 1RS, 3RS) - 3-
(2, 2-di chl orovi ny1) - 2, 2- di met HYT & pr of nqar(lﬁbxyl ate

(zeta- Cypernet hrin), from The Pdstici dg il , 11ThEd. (1997), The
British Crop Protection Council, gage 314; (xv)

(S) - a-cyano- 3- phenoxybenzyl - ( 1R, 3R) - 3- (g2t di bronovi nyl) - 2, 2- di met hyl
cycl oproPanecar boxyl ate (Del t anet hr| n) ofrom The Pesticide Mnual,

11t hEd. (1997), The British Cro ctio unci |l . Lond

344; ( wihe(‘%iﬂ BniRs Pa‘ér?eﬁﬁ‘jefﬁefﬂ ’E!?B'Pgbﬁﬁ SR 5 exempfiiza iR afe 2.
(Di f 1 ubenadtrepiurthérimtaiestigy $Bgidup lodeorMRﬂMaé wittid theHormulal DK@nist GFlcempounds

of the formula Ic




(Xa)

(RS) - a- Cyano- 3- phenoxybenzyl (RS) - 244- chl or opheny1) - 3- net hyl but yrat e
(Fenval er The Pesticide Manual, 11u'Ed. (199 i_.t]lsh
Crop Prot Z‘%ﬁl &R Eﬁganml London, page 539 (XC(11) pCT"Ew(ﬁ”EEISH
S- [ For nyl (et hyl ) car barmyl met hyI ] -0, 0-dj met hyl - phosphor odi t hi oat e
(Fornot hi on), from The Pesticide Manua 11t hEd. (1997), The British
Crop Protection Council, London, page 625 (XXI11)

4- Met hyl t hi o- 3, 5- xyl yl - met hyl car banmat e (Met hi ocarb), from The

Pestici de Manual, 11thEd. (1997), GThé‘ Bif tish Crop Protection

Counci |, London, page 813; (XXl
7- Chl or bi cycl op. 2. 0Thept a- 2, 6Rgh at hyl phosPhat e

(Hept enophos), from The Pest i ci dSuMRM o4t hEd. (1997), The British
Crop Protection Council, London, page f6701 (X) (V)

1- (6- Chl or o- 3- pyri dyl rrethyl) N ni troi mydegol i di n-2-ylidenam ne
(I'mdacloprid), from The Pestici de I\/anal 111hEd. (1997), The
British Crop Protection Council, London, page 706; ()=1)

2- | sopr opybelvemy R; ad hyé@aﬁebmwésazrﬁbsbpnm hiThbis, gréuposeddmeplifed in tabld 8-

Manual , 11t hEd The Britis

page 729° n@th&rlerelgrrg?fﬁt{%qqq feampe 8%&183%% oa%ﬁgﬁfgpﬁﬂ&”(ﬁ)opﬁ%s e
from Thefdieakile¢i de Manual, 11thal. (1997), The British Crop
Protecti on Council, London, page 8Q8; WP

2007/ 096150PCT/ EP2007/ 001507 - 28 114

S- Met hyl - N- (et hyl car banmoyl oxy I h1 i da® s(I\/lethorryl) from The
Pestici de Manual, 11thEd. (TI% Bri Yi sH°Crd® Protection
Counci |, London, page 815;
Met hyl - 3 (di nmet hoxyphosphl noyl oxy) b
Pesticide Manual, 11thEd. (1997),
Counci |, London, page 844; (XXX) of
0, 0- D|ethyl-04n|tro henyl - hos horothloaég_?\[gJ thlog bl
Pest i ci dwhgeginRs. R« and Reare C{EEQ@% ungegfoEpylg S BrY é‘Ef‘ a e
Counci |, London, page 926; (=Cl)

PR R e

Prot ect i gWkyC04& floup ponecind asagacti@BelefpfGBother groups and compounds such as

S e R o A E AR i NG g

(1997), Ta dBe ichrsiderdiionpf Meapedtié mumtE ohairtbgn atams drthe geaye ooe@npound in

(Piri m CoPBYonoOf SmstBadtad LE Al Bt Lol peB R g RAmRY T

Crop Pr oheatahdiedCegnsoﬁrppm,osmimlyI seagwhg 86rt -y Jgapentyl. ﬂeopenl)ﬂ or lSOhexyl

ﬁ/a:,ﬁ;pr O%%P%%Eeln g@éﬂy ;%er%%g %fllg?% gtﬁ&cgrgl%’éﬂfér)t of étﬁélrﬂr JH?. aﬁ@%&:’nﬁblﬂﬂs such

Prot ecti on Counci | ondon,
page 103615 héhsi@doalkyl cycloalkoxy and cycloalkylthlo -is, in each case with due consideration of

1- (3, 5- Digehl or ABeEiBN yEBaropyl,
(Tefl ube zu!lrp(@).en?c 'FA\%%JF%%E {bﬁ{gé‘}eh %aéllu%acﬁ Q?P%J'%Hgl( %997 Q‘?thegrB‘rjll/tl sh
Crop Pr otcgclobtﬂyi @olonentyl, cyclohdamh, cyplabrptyl preyciqosty).)
S-tert-butylthionethyl-0, 0-di net hyl - phosphor odi t hi oate (Ter buf os),
from The Pesticide Manual, 11thEd. (1997), The British Cro% o
Pr ot ect | dvkeDpirasid grom@ﬁ angggétrqqnggl elgr;@o(\gf plyer groups and compounds - Is, In
Ethyl - Payrerid ndbber.of cébbii bvARlin fre)grodphiro) -
acet ate %%F%sfgungyd%ejcogélaggme&%stl ci de Manual, 11t hEd, e% %gg?gt The
British @ompomdinauestion amhatihe conivgaterher isqialed dauplebondso el pHgioht-
Abamect i nghE@TE, %%ﬁyl Fﬁﬁﬁtbﬁﬁ C@pé@éﬂ%'hhe&éwﬂ Eﬁlep(el@Qi)?» hekhdied bt 1,3h

Crop Protection unci |, London,

2- sec- butogiagiesily prfargeH.29- b%ﬁ?é?@“vF@ﬂ?}ﬁ?fgﬁr‘q?f ey} fift-PRUCRLIsqhereqy

isohepteny! or isooctenyl.

- 2‘enoat e (Mevinphos), from The
Br+ tish Crop Protection



(XL) N-tert.-butyl4l-(4-ethyl benzoyl)-3, 5-di nethyl benzohydrazi de
(Tebufen02| de), from The Pesticide Manual, 11thEd. (1997), The
British 3’9‘? Protection Council, London, page 1147; ( XL| 2[

()-5-Amn 2((51%63% chloro-a,a,a-trifluoro-p-tol y1) 4- £F; ’FP%P(??’B%‘F’hyI
- sul Phi nyl pyrazol -3- carbonitrile (Fipronil), from The Pesticide
Manual , IlthEd. (1997), The British Cr P Protection Council, London,
page 545; WD 2007/ 096150PCT1EP2007/001507 - 29 - (XLII)

(RS) - a- cyano- 4- f | uor o- 3- phenoxybenzyl ( 1RS, 3RS;

1RS, 3RS) AlkinyD- &-aigroty pereiany 55 sucturakitlementf etiel BSpURSANICORPBEIER -4t i
(bet a- Q/é gmtégﬁ% th d{lé Qms@%ﬁahgﬁ P* ﬁxﬁ'sﬁﬁmf%qﬂ%ler of]émbﬁ%torﬁ-%Qﬁé grohp8r

British i on Councli page

(4- Et hox yquhmm)m@e(samf aneof ghezsopjngales }Wﬁ@'ﬁsﬂld)d@%hbp?‘éﬁ Tﬂ'ﬂ‘ﬁwfﬁa&ht ane

Si |l afl in
I(Br: t?shu op pF o t@%@ﬁ %gﬁﬁnd ﬂ3%anﬁkex }Ilﬂhg ]@%ﬁ@ A u?’;lgr@rt but yl

(E) - a- ( 113-heptadiemBting, mﬁaﬁwmwdvethvlw 1n‘B¥'h‘§rPHHE’R§“hB'“éS y) 13-t 0l uat
e (Fenpy ) 8 Bijgide Manual, 11thEd. (1997), The
British %%t%e%tzelgpldgam@ﬁ%gﬁ, lﬁL"}(‘)ndon page 530; (XLV)

2-tert. BMWP*@D!(‘A?I[‘WW! but yl benzyl t hi 0) - 4- chl or oPyr i dazi n- 3( 2H) - one

(Pyri dabggh,ruk! iBgERQigREes AGdHe, difdHna| brominetokiddii2OThe satheafilies ldsﬁalogen
Crop Protection Council, Londo pa 6

4- [ (4- ( Limcombinatiag WEmeHs! &N F‘?%F‘?FSW]J" é’@?’f’é@!ﬂ%‘%&pﬁ% SRlogen s
from Thechiegdd. ci de Manual , 11t hEd. (1997), The British Crop

Prot ection Council, London, page 507; (XLVII)

4- Phenoxyphenyl - (RS) - 2- (pyri dyl oxy) Propyl - et her (Pyriproxyfen), from
The Pest Haiogen-bittitled chitidnEsntainii@OgtpypsTEnd cBmpoursls n@ydye Rriéstly belogenated

Counci |, Lon 07 LVI LI
5- Ghl or oRBT AR BRE BB RyFTeshels! pultevloggaatin, e frispsn wbetipents,
i m di n- 4meyibeddenByal |ond:ﬁerfeeh)5xarhple$mfﬂi‘aéogée§tkhfb1@eﬂQJEHMBWSGPDF'WE(?“’“C‘UF&“

(1997) . LRl P ofd B o BN 48 5bloger GRH/r HaRGEn 4R, - arc

(E) - N- ( 6metiiybwhicBigryoriod§d ieutisjilujedioydiungine. wlagne gydios dranipe supy ot BERatf
am ne ( Ngﬁ% %ﬁ?ch ief OB 18 Gerd f‘sﬁﬁétﬁutg@bmmﬁﬁé  chilbkihB BAd/of Brafine, sudhGis

British t Co 880
B GroBF o e oo el Ao, Bade 500, b CrHERe
(NI-25, ﬁ@?rpcrr'csﬁu:cﬁemasea oP%%b!oﬁyldﬁ\oﬁ@ﬂb'ﬂéptasbbbhEﬁd by 188, cHltrne

British Prot ecti on Councl | London ge ctinl 31
from The améfp gt bremine. feh@aICHEiBAEkdBr, (%@ r?é*g EF#@H%?@% bl ot the

Fr otecti l%f‘it&@biﬂ@:%' moﬁ@@&ﬁéhas@@ﬁﬁltéﬁ b)(flubhhe @hlotims aalforatdrnivie, stich aact
roma pla

(bR bas Dries 9GBS B HCTh e PRV 008 PUS P OER S 4ot PTRe A GRYe r
omeno[ 3, fimak by ne&rze%ﬂmrmbraaﬂmnb.@nm@sﬁdﬂcﬁsmoea)(cﬁmgcﬁmnekam)a@mend

Manual , llthEd 997 The British Cro 0 n n,
page 109eX¥hAEONEP étﬁf ers ?qbﬁhptﬁ?a‘?ﬂc?é%&'lrg &Iﬁ‘%%y H%&%b&g}r‘nela%gp
azadi r aclbtdriine, fsuenasT{TM, RESBCH e, MWJ;C&l@HEGFz)(QB@T)CJ(CFFaBnéCBF)u&:F:s h
Crop Protection Council, London, page 59; and WO

2007/ 096150PCT/ EP2007/ 001507 - 30 - (Lill) a preparation which

cont ai ns Alkexg gioups prefeeabhe hateadehain Ipngih ef hblwcaﬂmrmt@nﬂd’émwﬁ%for example
bact eri oph ra a Het er or habdi t i e

ot hed. RS RO B, Ropibg sdiuldhy bhleAon b as
671; St emrasmm@mersmaatyloky amd ﬂ'dxeloﬂeﬁeferﬂble nmmland thmEhialogs%Wy

e, B ool BT ERS  OMRME s S50 ‘Bﬁﬁ?ﬁ%ﬁa e 9997)
The Brit |ﬂsbromeUpXPrd6lueme¢iwxmuﬂwmmetll@mFéa 2413%@50%*1%
preparati %}ﬂﬁ%&;@?%}) ??lugﬂ:?%fﬁbéﬁﬁ-éhl tl%*ptﬂ 3 bifiuorbEABXyTdIRY f@ﬁitrﬁ&llcﬂ&thoxy;

Manual , riti s Prot ection Council, London,
preferably dlﬂuoromethoxy 2-chloroethoxy and tnﬂuoromethoxy



(C0001)
7- Chl oro- 2, 3, 4a, 5-t et rahydr o- 2- | net hoxycar bonyl1(4-trifl uoronet hoxyPhe

nyl)- car [ | e[ 1, 2e] oxazdi n- 4a- car boxyl at e( DPX-

| ndoxycar t;\?mﬂ@%%e Pestici de Manual, 11thEd. (1997) }%9@740%5%%
Crop Protection Council, London, page 453; (CUOMO

N -tert.-butyl-N -(3,5-di nmet hyl benzoyT 3 = 3- met hoxy- 2- met hyl benzohydr az
i de (RH2485, Met hoxyfenozide), from The Pesticide Manual, 11t hEd.
(1997), The British Crop Protection Council, London, page 1094; and

( CLXXXI | 1an ekhinplé -fored (Hopalkyiiapeghis Chlatl P)-Hpt Cats-medieaitylsrttiony igexeiopropyl-
i sopr opy?_@gé@@%%%\ﬁ- LQRY B CANDREH SO, Lo BRinbRAL G B

1996, 48 Inosad 1s a m xture of I hosyn and
Spi nosy n {(CHISHENIB 20684 for ((RDs-aiybRarbexy BisGealkd i CHa O1G{ONSHNfr 28R
Meeting @ l-angdo, sfFbn- 1! Y AERCPI20 HERLCH,-, for Cs-
Aner i cang(’:hcg%Qf %ﬁc@gﬁ&ﬁ \fé?ﬁ%&? %%%Dkylcé CONEN: &6%%2. WO : 1
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present it@aKeRbineNthi Gsopted vt demala har maceut i cal conposi tion conpri sing
a therapeutically effective amount of a conmpound of the forrmula | or
a physiologically acceptable ester or salt thereof together with a
physiol ogi cal |y accep{lgbl e carrier. This phafiffaceuti cal conposition.
is very suitable for treating+=acute and chronic inflg tion in
humans and ani mal s apd _shbws<{a very positive _curjfg=effect with
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t her apeutic conposition for /fhe“protection, t'red}nent d repair of
connective tissu€is®)non-hufan ani mals and a net®od foﬁ-rr]"i"??e r eat nent
of connective tissue in a human or aninmal patient. An inportant part
of the present invention is a pharnaceutical conposition for oral
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whi ch inproves the general health, quality of life, and well being of
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di seases, Thereompdimdy of thedarmulaheamrhe Rienaned ag summapjged in the following synthesis
2007/ 096 10Ed LT eibifdidm¥hemplitedin bleale? aftall Béralnafiéer obj ect of t he
present invention to provide a safe and effective conposition which
can be used to reduce the dosage of, or replace synthetic

Non- St eroi dal Anti-Inflanmnmatory Drugs (NSAIDs), for the synptomatic
treatnment of pain, inflammtion and swelling in humans and ani mal s.

It is also an object of the present invention to provide a safe and



Advant ageously sai d pharmaceutical conposition is a veterinary
conposition. A preferred enbodi nent of this invention consists in a

phar maceutj osition conprising a daily dosage o 0
about SOOR%g?%Gﬁﬁﬁgﬁow Bar k, of about 10 to about 500 %ﬁ?@gﬂﬁﬂéggb
Extract and of about 2 to about 100 g Boswellic acids. Even nore
preferred is such a pharmaceutical conposition if it conprises in
addition a daily dosage of 1 to 400 ng/ kg gl ucosam ne and/or 1 to 500
ng/ kg chondroitin sulfate. A preferred enbodi nent consists of a

met hod fSymthesis sshewennt i on, met aphyl axi s or treatnment of
osteoarthritis in a non-human ani mal and/or for reducing inflammtion
and pain associated with acute inflannatugn of body parts. This

nmet hod conpri se8 ¢ i oQAposition as set out
before. \Wns24 4 R 0150/ - 33 - Anot her, pref erred
ermbodi ment cortsiz =f=F§E use et said vet er Laar p~edposi ti ons
in a nmethod fer therpreyention, gpetaghyl a8 or i :
osteoarthritis in a hurfifi or an anirﬂalDIP elegre > 5 ,

of a conpound of the formula | in th mgﬁh aciow e of ~a Prarmacedt real
conposition, preferably for the pPeventi ong et aphyltaxie
of osteoarthritis in a human or awi‘imdl, especially for reducing

i nfl ammati on and pai n associ at ed mﬁbi’apuﬁﬁ i nfl ammati on of body
parts and/or for reducing inflammati&n and Pain associated with acute
infl ammati on of body parts, particularl’y joints, due to injury or due
to arthritic conditions or other disease conditions. A further
preferred enbodi nent is a such a pharmaceutical gonposition for the
prevention, netaphylaxis or treatnent of pgafthritis. Preferred
are furthernore nethods"fOF=tH¥ Br event met ¥phiytaxi s and
treatment of osteoarthr I T Y
conmposi tion as defined %h%é%“p%ﬂgggﬁ hu ani mal / “The preferred
treatnent is the oral administration of one®f the-described
conpounds of the formula |I either al one oroORjure@ BLINati on with

anot her beneficial conponent and preferably in the formof a
pharmaceutical conpositions. It goes mﬁthoutwgaying that the active

i ngredients of the present invention can be conbined with further
beneficial substances, such as vitanmns, e.g. frggnthe B series or
manganese salts. In another preferred enbgdi ngat/of the present

i nvention the dosage formHf@sCoral treat may\ consi st of one or
more capsul es or tabl ets—for—amma™ oRa unpfi on." The dosage
ranges defined herei n b&M¥OPAFECHMEnt per*1 bo%yﬁﬁ$ght per day.
Thi s dosage may be adni #i™®%éred in a single dfil y-dosage formin
which all conponents are present. Alternative®gst he nutritiona

suppl ement conpositions for the present inventi be adm ni stered
nore than once, preferably tw ce, per daygbfﬂ%°ﬁ@ﬁgg¥ of daily

admini strations will depend upon the needs of Mhe non-human ani nal
recipient. Different connective tissue disorders and injuries nmay
require different amounts of the conpositions of .the present
invention. In those regards, several dosages Obe adm ni stered
dependi ng on the particul aP*R&&ds of th 1.anjmal . WD

2007/ 096150PCT/ EP2007/ 0015QdorexyRftine THE eytical conpositions
of the present invention maypbge nade by voaet ondl st hods. For
exanpl e, the above-described ingredients are bonbi-ned as the active
ingredient in intimte adm xture with at |east, pune suitable carrier
according to conventional fornulation tecggbgqgﬁm)@qe carrier nust be
a physiologically acceptable carrier and may take"a*w de variety of
forms dependi ng upon the formof preparation &&%ired for
admnistration. In preparing the veterinary conpositions in oral




WO 2007/ 096150PCT/ EP2007/ 001507 - 35 - cal cium stearate, and/or

pol yet hyl ene glycol. Tablet cores may be provided with suitable,
wher e appr, teric coatings, using inter afia

sugar soldﬁﬁaﬁgkﬁﬁ?ch may conprise gum arabic, talc, %%Q&ﬁ%k%ﬁh%ﬂ
pol yvi nyl pyrrolidone, polyethylene glyip and/ or tltanlun1d|OX|de, or
coating solutions in suitable organic Solvents or solvent m xtures,
or, for the preparation of enteric coatings, solutions of suitable
cel I ul ose preparations, such as acetylcellul ose phthal ate or

hydr oxy pAdwitienebiastioOthielinventien isitherpipease fortfyerrepanpimelitie eampauadeft s
may be af] gr‘ﬁ&atl Fe Lﬁbgts\?ey}h%% G $ﬁhh%y§ﬂ lbﬂﬂ%ccéﬂ%bl@éﬁé‘ﬁb@ﬂ bor

identification p 0SES or I ndicate different doses of ac
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capsul esg/ ﬁgﬂ?lstlng of gelatine, and al so soft, seal ed capsul es
consisting of gelatine and a plasticizer. such as gl ycerol or
sorbitol. The hard capsul es may contg&g ‘he active ingredient in the
formof granules, for exanple i34 Nrewth fillers, such as

| act ose, binders, such as st ers<f ¢ gl dant s, such as talc or
magnesi um stearate, and where apRgBiXiare Ataﬁﬂtlzers In soft

capsul es, the active ingredients are preterably di ssol ved or
suspended in SU|tabIe liquids, such@s fatty oily], paraffin oil, or

l'i quid pol yet hyl ene cols st abi zers
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Further orally adm ni strabl e pharnmaceutical conpositions include hard
capsul es consisting of gelatine, and also soft, sealed capsules
consistin ne and a plasticizer, such as glyc

sorbitol. q*ﬁgmﬁg%ﬁhtapsules may contain the active |ng?g§|eﬁ@wmnﬂp
formof granules, for exanple in adm xjpure with fillers, such as

| act ose, binders, such as starches, and/or glidants, such as talc or
magnesi um st earate, and where appropriate stabilizers. In soft

capsul es, the active ingredients are preferably dissolved
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i nj ectabl e suspe ns cont ainin .
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processi g, H}fg Birtakice, %tr@i&@kﬂaﬁﬁne b&eld{éﬁyiéxﬂmequ cpasm@m W-dikethfor m
tabl ets Vet cores fol dition of suit
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convent i enaf0BM)ehRistesencd is givemio ad}F"’l" ‘B?ata[f%aﬁ‘@f’éei ?%ﬁ' "‘%a' 'P( %J e%% ’?to
e.g. sol yRe fy d?fde§Q1|1 b&ﬁ@uﬂéﬁmmnm hy@idesior fha ¢ WVittig mmqssamﬂsodium
(surfactants). donestic aninmals, |ivestock, and

pets of E’fﬂi?’g‘éef(?ﬁfr?%H&?C@PB@P@E?P?eaccept abl e adj uvants are used.
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present prefeably from dat 169CI tb cbeB80T0r.e cl early perceived and better
understood fromthe followi ng specific fornulation exanples, which
are int en'dzeﬂrefanreprpmueslsa ai dompstincof foeniatV isseadtednte; tegPerRiwp PlstwerRey
repres .enEO‘Qf ﬁ d-8%, G Q@f&hﬁe%th%n&'bﬁﬁc%ﬁfom%l)@ﬂ%r@%@e of litkie
inventio ecorre no apparent fromthe description and

cl ai ms, Wwniricle. f ol | ow, or nay be Iearned by practicing the i nventl on.
In the follow ng formul ati on exanpl es of use in nmen, donest

ani mal s, Alstilt asthecebiect afithg inventiartis thespracess dqrithePrepgiplion ofiige qu%m"“ds of
under st oggl, b3 \H%F pefifelPin fFEérfsm%r ihlagit Rl oL ekdPE S ehRadtERA FEMal
claim1, preferab t he” conpound

[2,7-Di chvmp@mﬂ@ff?@w@xy 3-t hi a- 9- azabenzogj azul en- (4Z) -yl i deneyacet i
c acid WO 20071096150PCT/ EP2007/ 00107 © 39 - FORMULATI ON EXAMPLES
Exanpl e Fl: Tablets: containing_a conpafnd of the fornmula | can be
prepared as follows: Conpositi Nyor 1Q00-tablets) 25 g Active

i ngredi ent Lactose R5 e

which is known or may be produced analogously to corresponding known compounds, in



100.7 g Weat starch 6.259 Polyethylene glycol 6000 5.0 g Talc 5.0 g
Magnesi um stearate 1.8 g Deionized water g.s. Preparation: Al solid

I ngr edi entg .St passed through a sieve with a ne | 6
nm The act(l)\?@%{"%égl%gdi ent, the lactose, the talc, and h Fﬁé%@éﬁﬁslts'%rch

are then m xed. The other half of the garch is suspended in 40 mni

water, and this suspension is added to a boiling solution of the

pol yet hyl ene glycol in 100 mM water. The resulting starch paste is

added to the m xture, and this is then granul ated, ter being add q
Oy toshy o iegngiate

wher e apyhiopRs. seandPharegiefigd 2R fer foamdla . &y egrier MG IHOE: ot 2

through gy sidRk offolrhuld viremBreii @8s ©f, whic ighen Biibseduenitly hogtibralyagthesi um

stearate, and co re_ssedtoformt_a S on.both. sides a

with a dpgagicect abagc rplystatsaeted :W"PS'L@%F & %ﬁﬂéﬁﬁwﬁ%w Kpod °rd‘.‘€VC11'é%

g actl Vepﬂoﬂ&fe@@n_ﬁl&b&us?{t@ cBfr giflg RfovirotdnipaindCampasirsin &, RS, end RO 2600

tabl ets) Active_ingredi ent183.00 g Lactose290.80 g Potato

st ar ch27gf‘?f'7‘8d§5 &ré%ﬂ"l“l? laci d10. 00 g Tal c217. 009 Magnesi um st ear at €2. 50

g Colloi '(Ij'l(% re%lctkolncp%:rst%érg%ang beE Eeg%pe%l vﬂthso'ne another as they are, i.e. without the addition of
a solvent or diluent, e.g. in the melt. In most cases, however, the addition of an inert solvent
or diluent, or a mixture thereof, is of advantage. Examples of such solvents or diluents are:
aromatic, aliphatic and alicyclic hydrocarbons and halogenated hydrocarbons, such as
benzene, toluene, xylene, mesitylene, tetraline, chlorobenzene, dichlorobenzene,
bromobenzene, petroleum ether, hexane, cyclohexane, dichloromethane, trichloromethane,
tetrachloromethane, dichloroethane, trichloroethene or tetrachloroethene; ethers, such as
diethyl ether, dipropyl ether, diisopropyl ether, dibutyl ether, tert-butyl methyl ether, ethylene
glycol monomethyl ether, ethylene glycol monoethyl ether, ethylene glycol dimethylether,
dimethoxydiethylether, tetrahydrofuran or dioxane; ketones such as acetone, methyl ethyl
ketone or methyl isobutyl ketone; amides such as N,N-dimethyiformamide, N,N-diethyl-
formamide, N,N-dimethylacetamide, N-methylpyrrolidone or hexamethylphosphoric acid
triamide; nitriles such as acetonitrile or propionitrile; and sulfoxides, such as dimethyl
suifoxide. Preferred solvents are aromatic, aliphatic and alicyclic hydrocarbons, in particular

toluene.

The reaction advantageously takes place in a temperature range of ca. -20°C to ca. 100°C,

preferably from ca. -10°C to ca. 30°C .

In a preferred process, a compound of formula V is reacted at a temperature of between -
10°C and 30°C in toluene with POCI; and then subsequently with NaOR3 or HN(R:)}(Rz).

A still further object of the invention is the process for the preparation of the compounds of

formula V, for example characterized in that a compound of formula

N O
RS‘EIP/ NV
o)
o n,

which is known or may be produced analogously to corresponding known compounds, and

wherein Rs is defined as given for formula |, optionally in the presence of a basic catalyst, is



WO 2007/ 096150PCT/ EP2007/ 001507 - 40 - A mixture of the active
|tn%red: ent, Ithe_lact]?se and 274.70 g potato starch is wetted with an
et hanolic s of stearic acid and granul ated through a sieve.
Af ter dryi‘ﬁ‘g?&%}ﬂ%}?oenai ni ng pot ato stargh, the talc, tﬁgﬂr?‘g@(wggqla%
stearate, and the colloidal silica are added and the m xture
conpressed to formtablets of 0.1 g e in wei ght, which - if so
desired - can be scored to allow for a finer adjustnent of the dose.
Exanpl e F2: Capsul es: each containing a total of 0.022 g active

i ngr edi erdacedwitha qomppariced farufeol | ows: Conposi tion (for 1000
capsul es) Active ingredient22.00 g Lgctose249.80 g CGelatin2.00 g Corn

starch10.00 g Tal c15.00 g VGt engh.s.
with the lactose, the mxture wette
of the gelatine and granul ated throy

The active ingredient is m xed
evenly with an aqueous sol ution
h a-sieve with a nesh size of

1.2-1.5 nm The granulate is nixed. /i tR the dried cornstarch and the
talc, and portions of 300 ng are fikled intd hard gel ati ne capsul es
(size 1). Exanple F3: Prem x (feed addi-five) . 16 parts by wei ght of
active i n%_r edi ent

phosphat &,
hogmaemeRyEhdW drb defmar dsgivey fafogintla bf an ani mal feed O 0. 41

until

: 4.84 parts by wejah d '
oo o ey BEproect Ak T lo SRERRiRInG FRuR eifbounge, ang

parts by weight of active ingredient 5. 00 parts by weight of aerosil
| cal ci ulthe seabtioragastnérs:chi bareactadweth anetanbthaoamiliey atsube Withputdliie gdgdition of

ggg;iog%f\é\ﬁg%%oég%ﬁgyﬁmg h\j%hal)‘_n%@.bés%gj l‘?omfe@@r‘,j the 208tion of an inert solvent

or diluent, or a mixture thereof, is of advantage. Examples of such solvents or diluents are:
aromatic, aliphatic and alicyclic hydrocarbons and halogenated hydrocarbons, such as
benzene, toluene, xylene, mesitylene, tetraline, chlorobenzene, dichlorobenzene,
bromobenzene, petroleum ether, hexane, cyclohexane, dichloromethane, trichloromethane,
tetrachloromethane, dichloroethane, trichloroethene or tetrachloroethene; ethers, such as
diethyl ether, dipropy! ether, diisopropyl ether, dibutyl ether, tert-butyl methyl ether, ethylene
glycol monomethyl ether, ethylene glycol monoethyl ether, ethylene glycol dimethylether,
dimethoxydiethylether, tetrahydrofuran or dioxane; ketones such as acetone, methyl ethyl
ketone or methyl isobutyt ketone; amides such as N,N-dimethytformamide, N, N-diethyl-
formamide, N,N-dimethylacetamide, N-methylpyrrolidone or hexamethylphosphoric acid
triamide: nitriles such as acetonitrile or propionitrile; and sutfoxides, such as dimethyl

sulfoxide. Preferred solvents are ethers, in particular tetrahydrofuran or dioxane.

Suitable bases for facilitating the reaction are e.g. alkali metal or alkaline earth metal
hydroxides, hydrides, amides, alkanotates, acetates, carbonates, dialkylamides or alkylsilyl-
amides. Those which may be mentioned by way of example are sodium hydroxide, hydride,
amide, methanolate, acetate, carbonate, potassium tert.-butanolate, hydroxide, carbonate,
hydride, lithium diisopropyl amide, potassium bis(trimethyisilyl}-amide or calcium hydride.
Preference is given to alkali metal or alkaline earth metal hydrides and dialkylamides,

especially to metal dialkylamides, in particular lithium diisopropyl amide.

The reaction advantageously takes place in a temperature range of ca. -100°C to ca. 40°C,

preferably from ca. -70°C to ca. 30°C .
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Suitable partners in the mixture may be biocides, e.g. the insecticides and acaricides with a
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Non-limitative examples of suitable insecticides and acaricides are:

1. Abamectin 9. Amitraz

2. AC 3038630 10. Avermectin B4

3. Acephat 11. AZ 60541

4. Acrinathrin 12. Azinphos A

5. Alanycarb 13. Azinphos M

6. Aldicarb 14. Azinphos-methy|

7. o-Cypemnethrin 15. Azocyclotin

8. Alphamethrin 16. Bacillus subtil. toxin
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167. Temephos

168. Terbam

169. Terbufos

170. Tetrachlorvinphos

171. Thiafenox

172. Thigdicarb

173. Thiofanox

174. Thionazin

175. Thuringiensin

176, Tralomethrin

177. Triarthen

178. Triazamate

179. Triazophos

180. Triazuron

181. Trichlorfon
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Non-limitative examples of suitable antheiminthics (dewormer) are named in the following,
whereby few of these representatives have insecticidal and acaricidal activity in addition to

the anthelminthic activity, and may be already in the listed above.

(A1) Praziquantel = 2-cyclohexylcarbonyl-4-0x0-1,2,3,6,7,1 tb-hexahydro-4H-pyrazino[2,1-a
Jisoquinoline

(A2) Closantel = 3,5-diiodo-N-[5-chioro-2-methyl-4-(a-cyano-4-chlorobenzyl)phenyl}-
salicylamide

(A3) Triclabendazole = 5-chloro-6-(2,3-dichlorophenoxy)-2-methyithio-1 H-benzimidazole

(A4) Levamisol = L-(-)-2,3,5,8-tetrahydro-6-phenylimidazof2, 1bjthiazole

(A5) Mebendazole = {5-benzoyl-1 H-benzimidazol-2-yl)carbaminic acid methylester

{A6) Omphalotin = a macrocyclic fermentation product of the fungus Omphalotus olearius
described in WO 97/20857

(A7) Abamectin = avermectin B1

(A8) lvermectin = 22,23-dihydroavermectin B1

(A9) Moxidectin = 5—O-demethyl-28-deoxy—25-(1.3-dimethyl—1-butenyi)-6,28- epoxy-23-
(methoxyimino)-milbemycin B

(A10) Doramectin = 25-cyclohexyl-5-0O-demethyl-25-de(1 -methylpropyl}-avermectin Ala

{(A11) Milbemectin = mixture of milbemycin A3 and milbemycin Ad

(A12) Milbemycinoxime = 5-oxime of milbemectin

Non-limitative examples of suitable repeilents and detachers are:

{R1) DEET (N, N-diethyl-m-toluamide)

(R2) KBR 3023 N-butyl-2-oxycarbonyl-(2-hydroxy)-piperidine

(R3) Cymiazole = N,-2,3-dihydro-3-methyl-1 ,3-thiazol-2-ylidene-2,4-xylidene

The said partners in the mixture are best known to specialisis in this field. Most are described
in various editions of the Pesticide Manual, The British Crop Protection Council, London, and
others in the various editions of The Merck Index, Merck & Co., Inc., Rahway, New Jersy,
USA or in patent literature. Therefore, the following listing is restricted to a few places where

they may be found by way of example.

U] 2-Methyl—2—(methylthio)propionaldehyd-O—Methylcarbamoyloxime (Aldicarb), from The
Pesticide Manual, 11 " Ed. (1997), The British Crop Protection Council, London, page 26; .

(1h) S-(3,4-Dihydro-4-oxobenzo[d]}-{1 ,2.3]-triazin~3—ylmethyl)0,0-dimethyi-phosphorodithioate
(Azinphos-methyl), from The Pesticide Manual, 11"Ed. (1997), The British Crop Protection
Council, London, page 67,
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(i EthyI-N-[2,3-dihydro-2.2—dimethylbenzofuran-?—yloxycarbonyl-(methyl)aminothio]-N-
isopropyl-B-alaninate (Benfuracarb), from The Pesticide Manual, 11"Ed. (1997}, The
British Crop Protection Council, London, page 96;

{Iv) 2—Methylbiphenyl-3—ylmethyl-(Z)—(1RS)-cis-3-(2-chIor—3‘3,3-tn‘ﬂuorprop~1-enyl)-2,2-
dimethylcyclopropancarboxylate (Bifenthrin), from The Pesticide Manual, 11"Ed. (1997),
The British Crop Protection Council, London, page 118;

(V) 2-tert-Butylimino-3-isopropyl-5-phenyl-1 ,3,5-thiadiazian-4-one (Buprofezin), from The
Pesticide Manual, 11"Ed. (1997), The British Crop Protection Council, London, page 157,

(V1) 2,3-Dihydro-2,2-dimethylbenzofuran-7-yl-methylcarbamate (Carbofuran), from The
Pesticide Manual, 11"Ed. (1997), The British Crop Protection Council, London, page 186;

(VH) 2,3-Dihydro-2,2-dimethytbenzofuran-7-yl-(dibutylaminothio)methylcarbamate
{Carbosulfan), from The Pesticide Manual, 11"MEd. (1997), The British Crop. Protection
Coungcit, London, page 188;

(V) S, $'-(2-Dimethylaminotrimethylene)-bis(thiocarbamate) (Cartap), from The Pesticide
Manual, 11"Ed. (1997), The British Crop Protection Council, London, page 193,

(IX) 1-[3,5-Dichloro-4—(3-chloro-5—triﬂuoromethyl-2-pyridyloxy)phenyl]—3—(2,6—diﬂuorobenzoyl)-
urea (Chlorfluazuron), from The Pesticide Manual, 11"Ed. (1997), The British Crop
Protection Council, London, page 213;

{X) O, O-Diethyl-0-3,5,6-trichioro-2-pyridyl-phosphorothioate (Chlorpyrifos), from The
Pesticide Manual, 11"Ed. (1997), The British Crop Protection Council, London, page 235;

(X)) (RS)-a-Cyano-4-fluoro-3-phenoxybenzyl-(1 RS,3RS;1RS,3RS)-3-(2,2-dichlorovinyi)-2,2-
di-methylcyclopropancarboxylate (Cyfluthrin), from The Pesticide Manual, 11"Ed. (1997),
The British Crop Protection Council, London, page 293;

{XII) Mixture of (S)-a-Cyano-3-phenoxybenzyl-(Z)}-(1R,3R)-3-(2-chloro-3,3,3-trifluoro-
propenyl)-2,2-dimethylcyclopropanecarboxylate and (R)-a-cyano-}phenoxybenzyl-(Z)-
(1R,3R)-3-(2-chioro-3,3,3-trifluoropropenyl)-2,2-dimethylcyclopropanecarboxylate
(Lambda-Cyhalothrin), from The Pesticide Manual, 11"Ed. (1997), The British Crop
Protection Council, London, page 300;

(XII) Racemate consisting of (S)-a-cyano-3-phenoxybenzyl-(1 R,3R)-3-(2,2-dichlorovinyl)-2,2-
dimethylcyclopropanecarboxyiate and (R)-o-cyanc-3-phenoxybenzyl-(1S,35)-3-(2,2-
dichtorovinyl)-2,2-dimethylcyclopropanecarboxylate (Alpha-cypermethrin), from The
Pesticide Manual, 11"Ed. (1997), The British Crop Protection Council, London, page 308;
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{X1V) Mixture of the stereoisomers of (S)-c.-cyano-3-phenoxybenzyl (1RS,3RS,1RS,3RS)-3-
(2,2-dichlorovinyl)-2,2-dimethylcyciopropanecarboxylate (zeta-Cypernmethrin), from The
Pesticide Manual, 11"Ed. (1997), The British Crop Protection Council, London, page 314;

(XV) (S)-a-cyano-3-phenoxybenzyl-(1 R.3R)-3-(2,2-dibromovinyi)-2,2-dimethylcyclopropane-
carboxylate (Deltamethrin), from The Pesticide Manual, 11"Ed. (1997), The British Crop
Protection Council, London, page 344;

(XV1) (4-Chlorophenyl)-3-(2,6-difluorobenzoyl)urea (Diflubenzuron), from The Pesticide
Manual, 11"Ed. (1997), The British Crop Protection Council, London, page 395;

(Xvii) (1,4,5,6,7,7-Hexachloro-8,9,1 O-trinorborn-5-en-2,3-ylenbismethylene)-sulphite
{Endosulfan), from The Pesticide Manual, 11"Ed. (1997), The British Crop Protection
Council, London, page 459;

(XVIIF) a-Ethyithio-o-tolyl-methylcarbamate (Ethiofencarb), from The Pesticide Manual,
11"Ed. (1997}, The British Crop Protection Council, London, page 479;

(XIX) O,0-Dimethyl-O-4-nitro-m-tolyl-phosphorothioate (Fenitrothion), from The Pesticide
Manual, 11"Ed. (1997), The British Crop Protection Council, London, page 514,

{XX) 2-sec-Butylphenyl-methylcarbamate (Fenobucarb), from The Pesticide Manual, 11"Ed.
(1997), The British Crop Protection Council, London, page 516;

(XX1) (RS)-a-Cyano-3-phenoxybenzyl-(RS)-2-(4-chiorophenyl)-3-methylbutyrate
(Fenvalerate), from The Pesticide Manual, 11™Ed. (1997), The British Crop Protection
Council, London, page 539,

(XX} S-[Formyi(methyl)carbamoylimethyl]-O, O-dimethyi-phosphorodithioate (Farmothion),
from The Pesticide Manual, 11"Ed. (1997), The British Crop Protection Council, London,
page 625;

(XXII1) 4-Methylthio-3,5-xylyl-methylcarbamate (Methioearb), from The Pesticide Manual,
11%Ed. (1997), The British Crop Protection Council, London, page 813;

(XXIV) 7-Chlorbicyclo[3.2.0]hepta-2 6-dien-6-yl-dimethylphosphate {Heptenophos), from The
Pesticide Manual, 11™Ed. (1997), The British Crop Protection Council, London, page 670;

(XXV) 1-(6-Chloro-3-pyridytmethyl)-N-nitroimidazolidin-2-ylidenamine (Imidacloprid), from
The Pesticide Manual, 11™Ed. (1997), The British Crop Protection Council, LLondon, page
706;

(OXXV1) 2-Isopropylphenyl-methylcarbamate (Isoprocarb), from The Pesticide Manual, 11"Ed.
{1997), The British Crop Protection Council, London, page 729;

(XXVH} O, S-Dimethyl-phosphoramidothioate {Methamidophos), from The Pesticide Manual,
11"ed. {1997), The British Crop Protection Council, London, page 808;
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(XXVIH) S-Methyl-N-(methylcarbamoyloxy)thicacetimidate {Methomyt), from The Pesticide
Manual, 11"Ed. (1997), The British Crop Protection Council, London, page 815;

(XXIX) Methyl-3-(dimethoxyphosphinoyloxy)but-2-enoate (Mevinphos), from The Pesticide
Manual, 11"Ed. (1997), The British Crop Protection Council, London, page 844;

(XXX) O,0-Diethyl-O-4-nitrophenyi-phosphorothioate {Parathion), from The Pesticide Manuat,
11" Ed. (1997), The British Crop Protection Council, London, page 926;

(XXX1) O,0-Dimethyi-O-4-nitrophenyl-phosphorothicate (Parathion-methyl), from The
Pesticide Manual, 11" Ed. (1_997), The British Crop Protection Council, London, page 928;

XXXy $-8-Chloro-2,3-dihydro-2-oxo-1,3-benzoxazol-3-yimethyl-O, O-diethyl-phosphor-
dithioate (Phosalone), from The Pesticide Manual, 11"Ed. (1997), The British Crop
Protection Council, London, page 963,

(XXXill) 2-Dimethylamino-5,6-dimethylpyrimidin-4-yl-dimethylcarbamate (Pirimicarb}, from
The Pesticide Manual, 11"Ed. (1997), The British Crop Protection Council, London, page
985;

(XXXIV) 2-Isopropoxyphenyl-methylcarbamate (Propoxur), from The Pesticide Manual,
11™MEd. (1997), The British Crop Protection Council, London, page 1036;

(XXXV) 1-(3,5-Dichloro-2,4-difluorophenyl)-3-(2,6-difluorobenzoyljurea (T eflubenzurony), from
The Pesticide Manual, 11"Ed. (1997), The British Crop Protection Councii, London, page
1158;

(XOCXVI) S-tert-butylthiomethyl-O, O-dimethyl-phosphorodithicate (Terbufos), from The
Pesticide Manual, 11"Ed. (1997}, The British Crop Protection Gouncil, London, page 1165;

(POXVII) Ethyl-(3-tert.-butyl-1-dimethylcarbamoyl-1H-1 ,2,4-triazol-5-yl-thio)-acetate,
(Triazamate), from The Pesticide Manual, 11"Ed. (1997), The British Crop Protection
Council, London, page 1224;

(CXVIII) Abamectin, from The Pesticide Manual, 11"Ed. (1997), The British Crop Protection
Council, London, page 3,

{XXXIX} 2-sec-butylphenyl-methyicarbamate (Fenobucarb), from The Pesticide Manual,
11"Ed. (1997), The British Crop Protection Council, London, page 516;

(XL) N-tert.-butyl-N'-(4-ethylbenzoyl)-3,5-dimethylbenzohydrazide (Tebufenoczide), from The
Pesticide Manual, 11"Ed. (1897), The British Crop Protection Council, London, page 1147;

(XLE) (x)-5-Amino-1 -(2.B-dichloro-a,u.a-triﬂuoro-p-tolyl)A-triﬂuoromethyl-sulphinylpyrazol-3-
carbonitrile (Fipronil), from The Pesticide Manual, 11"Ed. (1997), The British Crop

Protection Council, London, page 545;
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(XLI) {RS)-a-cyano-4-fluoro-3-phenoxybenzyl(1RS,3RS;1RS, 3RS)-3-(2,2-dichlorovinyl}-2,2-
dimethylcyclopropanecarboxylate (beta-Cyfiuthrin), from The Pesticide Manual, 11"Ed.
(1997), The British Crop Protection Council, London, page 295;

(XLl (4-Ethoxyphenyl_)-[3—(4-ﬂuoro-3-phenoxyphenyl)propyl}(dimethyl)silane {Silafluofen),
from The Pesticide Manual, 11"Ed. (1997), The British Crop Protection Council, London,
page 1105;

(XLIV) tert.-butyl (E)-a—(‘l,3~dimethyl—5—phenoxypyrazol-4-yl-methylenamino-oxy)\-p—toluate
(Fenpyroximate), from The Pesticide Manual, 11"Ed. (1997), The British Crop Protection
Council, London, page 530;

(XLV) 2-tert.-butyl-5-(4-tert.-butylbenzylthio)-4-chloropyridazin-3(2H)-one (Pyridaben), from
The Pesticide Manuat, 11"Ed. (1997), The British Crop Protection Council, London, page
1161;

(XLVI) 4-[{4-(1,1-dimethylphenyl)phenyl]ethoxy}-quinazoline {Fenazaquin), from The Pesticide
Manual, 11"Ed. (1997}, The British Crop Protection Council, London, page 507,

(XLVII) 4-Phenoxyphenyl-(RS)-2-(pyridyloxy)propyl-ether (Pyriproxyfen), from The Pesticide
Manual, 11"Ed. (1997), The British Crop Protection Council, London, page 1073;

(XLwviin 5-Chioro-N-{2-{4-(2-ethoxyethyl)-2, 3-dimethylphenoxylethyi}-6-ethylpyrimidin-4-amine
(Pyrimidifen), from The Pesticide Manual, 11"Ed. (1997), The British Crop Protection
Council, London, page 1070;

(XLEX) (E)-N-(8-chloro-3-pyridylmethyl)-N-ethyl-N'-methyl-2-nitrovinylidenediamine
(Nitenpyram), from The Pesticide Manual, 1 1"Ed. (1997), The British Crop Protection
Council, London, page 880;

{L) (E)-N‘—{(G—chloro—3-pyridyl)methyt]-Nz—cyano-N’-methyIacetamidine (NI-25, Acetamiprid),
from The Pesticide Manual, 11"Ed. (1997), The British Crop Protection Council, London,
page 9;

(L1} Avermectin B4, from The Pesticide Manual, 11"Ed. (1997), The British Crop Protection
Council, London, page 3;

(LI) an insect-active extract from a plant, especially (2R ,6aS,12aS)-1 ,2,6,6a,12,12a-
hexhydro-2-isopropenyl-8,9-dimethoxy-chromeno[3,4-bjfuro[2,3-h]chromen-6-one
(Rotenone), from The Pesticide Manual, 11"Ed. (1997), The British Crop Protection
Council, London, page 1097; and an extract from Azadirachta indica, especially
azadirachtin, from The Pesticide Manual, 11"Ed. (1997), The British Crop Protection

Council, London, page 59; and
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(L1} a preparation which contains insect-active nematodes, preferably Heterorhabditis
bacteriophora and Heterorhabditis megidis, from The Pesticide Manual, 11"™Ed. (1997),
The British Crop Protection Council, London, page 671; Steinernema felfiae, from The
Pesticide Manual, 11"Ed. {1997), The British Crop Protection Council, London, page 1115
and Steinernema scapterisci, from The Pesticide Manual, 11"Ed. (1997), The British Crop
Protection Council, London, page 1116;

(LIV) a preparation obtainable from Bacillus subtilis, from The Pesticide Manual, 11"Ed.
(1997), The British Crop Protection Council, London, page 72; or from a strain of Bacillus
thuringiensis with the exception of compounds isolated from GC91 or from NCTC11821;
The Pesticide Manual, 11"Ed. (1997), The British Crop Protection Council, London, page
73,

(LV) a preparation which contains insect-active fungi, preferably Verticillium lecanii, from The
Pesticide Manual, 11"Ed. (1997), The British Crop Protection Council, London, page 1266;
Beauveria brogniartii, from The Pesticide Manual, 11"Ed. (1997), The British Crop
Protection Council, London, page 85 and Beauveria bassiana, from The Pesticide Manuat,
11"Ed. (1997), The British Crop Protection Council, London, page 83;

(LV1) a preparation which contains insect-active viruses, preferably Neodipridon Sertifer NPV,
from The Pesticide Manual, 11"Ed. (1997), The British Crop Protection Council, {Londan,
page 1342; Mamestra brassicae NPV, from The Pesticide Manual, 11"Ed. (1997), The
British Crop Protection Council, London, page 759 and Cydia pomoneila granulosis virus,
from The Pesticide Manual, 11"Ed. (1997}, The British Crop Protection Gouncil, London,
page 291;

{CLXXX) 7-Chloro-2,3,4a,5-tetrahydro-2-[methoxycarbonyl(4-triftucromethoxyphenyl)-
carbamoylindole[1,2€]oxazolin-4a-carboxylat e(DPX-MP062, Indoxycarb), from The
Pesticide Manual, 11"Ed. (1997), The British Crop Protection Council, London, page 453;

{CLXXXII) N'-tert -butyl-N*(3,5-dimethylbenzoyt)-3-methoxy-2-methylbenzohydrazide (RH-
2485, Methoxyfenozide), from The Pesticide Manual, 11"Ed. (1997), The British Crop
Protection Council, London, page 1094; and

(CLXXXXIE) (N™-[4-methoxy-biphenyl-3-yl}-hydrazinecarboxylic acid isopropyt ester (D 2341),
from Brighton Crop Protection Conference, 1996, 487- 493;

(CLXXXIV) Spinosad is a mixture of Spinosyn A and Spinosyn D; US-5,362,634;

(R2) Book of Abstracts, 212th ACS National Meeting Orlando, FL, August 25-29 (1996),
AGRO-020. Publisher: American Chemical Society, Washington, D.C. CONEN: 63BFAF.
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As a consequence of the above details, a further essential aspect of the present invention
relates to combination preparations for the simultaneous treatment of inflammatory conditions
and the control of economically important parasites on warm-blooded non-human animals,
characterized in that veterinary compositions contain, in addition to a compound of formuia |,
at least one further active ingredient having the same or different sphere of activity and at
least one physiologically acceptable carrier. The present invention is not restricted to two-fold

combinations.

It is another important objective of the present invention to provide a pharmaceutical

composition comprising a therapeutically effective amount of a compound of the formula 1 or a

- physiologically acceptable ester or salt thereof together with a physiologically acceptable

carrier. This pharmaceutical composition is very suitable for treating acute and chronic
inflammation in humans and animais and shows a very positive curing effect with regard to

the bone-related diseases discussed above.

[n a preferred embodiment said pharmaceutical composition is administered via a systemic
route, for example parenterally or preferably orally to humans or animals either as a

prophylactic or preferably curative treatment.

It is a further target of this invention to provide a therapeutic composition for the protection,
treatment and repair of connective tissue in non-human animals and a method for the

treatment of connective tissue in a human or animal patient.

An important part of the present invention is 2 pharmaceuticél composition for oral
administration which, when ingested, is effective in treating pain and discomfort of
inflammatory ailments such as, but not limited to, rheumatoid arthritis, osteoarthrifis, hip
dysplasia, juvenile rheumatoid arthritis, soft tissue rheumatism, gout, low back pain,
afflictions, sprains, headache, backache, and general muscle soreness after exercise and

exertion.

It is stil) another object of the present invention to provide a composifion to be administered
oraily which improves the general heaith, quality of life, and welt being of those humans and

animals suffering from chronic inflammatory diseases, including rheumatism and arthritis.
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Itis a yet further object of the present invention to provide a safe and effective composition
which can be used to reduce the dosage of, or replace synthetic Non-Steroidal Anti-
Inflammatory Drugs (NSAIDs), for the symptomatic treatment of pain, inflammation and

swelling in humans and animals.

itis also an object of the present invention o provide a safe and effective composition for the
treatment of pain, inflammation and swelling in individuals for whom NSAIDs are no longer
desirable due to gastro-toxicity, gut intolerance and risk of renal damage.

it is a further object of the present invention to provide a composition which is formulated
using rigorously and correctly identified, analyzed, and documented biological respectively
potanical ingredients from which active ingredients have been extracted to prepare a
concentrate, which results in the end composition standardized to contain minimum levels of

certain indicator chemicals having the desired physiological attributes.

Preferred embodiments of the present invention are:

« A pharmaceutical composition comprising an effective amount of a compound of the
formula 1 together with a physiologically acceptable carrier.

+ A pharmaceutical composition comprising in addition to an effective amount of
standardized extract of White Willow Bark, Green-lipped Mussel, Boswellic Acid,
glucosamine, and/or chondroitin sulfate. .

s More preferred is a dosage form comprising a daily dosage of the compound of the
formula | from about 0,1 to about 500 mg/kg/day, preferably 1 to about 500 mg/kg/day,
more preferably from about 0.1 to about 100 mg/kg/day, more preferably 2 to about 100
mg/kg/day, even more preferably from about 2 to about 25 mg/kg/day.

« Advantageously said pharmaceutical composition is a veterinary compasition.

» A preferred embodiment of this invention consists in a pharmaceutical composition
comprising a daily dosage of about 10 to about 500 mg/kg Willow Bark, of about 10 to
about 500 mg/kg Mussel Extract and of about 2 to about 100 mg/kg Bosweilic acids.

« Even more preferred is such a pharmaceutical composition if it comprises in addition a
daily dosage of 1 to 400 mg/kg glucosamine andfor 1 to 500 mg/kg chondroifin sulfate.

« A preferred embodiment consists of a method for the prevention, metaphylaxis or
freatment of osteoarthritis in a non-human animal andfor for reducing inflammation and
pain associated with acute inflammation of body parts. This method comprises the

administration of a composition as set out before.
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« Another preferred embodiment consists of the use of one of said veterinary compositions

in a method for the prevention, metaphylaxis or treatment of osteoarthritis in a human or an
* animal.

e Preferred is also the use of a compound of the formula 1 in the manufacture of a
pharmaceutical composition, preferably for the prevention, metaphylaxis or treatment of
osteoarthritis in a human or an animal, especialty for reducing inflammation and pain
associated with acute inflammation of body parts and/or for reducing inflammation and
pain associated with acute inflammation of body parts, particularty joints, due to injury or
due to arthritic conditions or other disease conditions.

« A further preferred embodiment is a such a pharmaceutical composition for the prevention,
metaphylaxis or treatment of osteoarthritis. '

« Preferred are furthermore methods for the prevention, metaphylaxis and treatment of
osteoarthritis in a human or an animal comprising a composition as defined above to said
human or animal.

e The preferred treatment is the oral administration of one of the described compounds of
the formula ] either alone or in combination with another beneficial component and

. preferably in the form of a pharmaceutical compositions.

It goes without saying that the active ingredients of the present invention can be combined
with further beneficial substances, such as vitamins, e.g. from the B series or manganese

salts.

In another preferred embodiment of the present invention the dosage form for oral treatment
may consist of one or more capsules or tablets for animal oral consumption. The dosage
ranges defined herein before are meant per 1 Kg bodyweight per day. This dosage may be
administered in a single daily dosage form in which ali components are present. Alternatively,
the nutritional supplement compositions for the present invention may be administered more
than once, preferably twice, per day. The number of daily administrations will depend upon
the needs of the non-human animal recipient. Different connective tissue disorders and
injuries may require different amounts of the compositions of the present invention. In those
regards, several dosages may be administered depending on the particular needs of the non-

human animal.
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These pharmaceutical compositions of the present invention may be made by conventional
methods. For example, the above-described ingredients are combined as the active
ingredient in intimate admixture with at least one suitable carrier according to conventional
formulation techniques. The carrier must be a physiologically acceptable carrier and may take

a wide variety of forms depending upon the form of preparation desired for administration.

In preparing the veterinary compositions in oral dosage form, any usual veterinary medium
may be emplayed. For oral liquid preparations (e.g., suspensions, elixirs, feed additive, and
solutions), media containing for example, water, oils, alcohols, flavoring agents,
preservatives, coloring agents and the like may be used. Physiologically acceptable carriers
such as starches, sugars, diluents, granulating agents, lubricants, binders, disintegrating
agents, and the like may be used to prepare solid oils (e.g. powders, capsules, pills, caplets,
tablets, microencapsulated granules, micro-tablets, coated granules and lozenges). Capsules
or tablets are the preferred oral dosage form. Controfled release forms may also be used.
Because of their ease in administration, lozenges, tablets, pills, caplets, and capsules
represent the most advantageous oral dosage unit form, in which case solid veterinary
carriers are obviously employed. If desired, tablets may be sugar coated or enteric coated by
standard techniques. A preferred dosage form consists of highly palatable tablets consisting
of a palatable matrix wherein the acftive ingredient is incorporated in a taste-masked form.
The compositions of the present invention may be in form of one or more of these oral dosage

-forms, i.e. a single dosage may be in multiple forms.

For the formulation of compositions that are to be administered to humans or animals, such
as domestic animals, livestock, and pets, the adjuvants and carriers known from the medical

and veterinary practice for oral galenic forms can be used.

Suitable physiologically acceptable carriers are in particular fillers, such as sugars, e.g.
lactose, saccharose, mannitol or sorbitol, ceflulose preparations andfor calcium phosphates,
e.g. tricalcium phosphate or calcium hydrogen phosphate, ina broader sense also binders,
such as starch pastes using e.g. com, wheat, rice or potato starch, gelatin, tragacanth, methyl
cellulose and/or, if desired, disintegrants, such as the above-mentioned starches, in a broader
sense aiso carboxymethyl! starch, cross-linked polyvinyipyrrolidone, agar, alginic acid or a
salt thereof, such as sodium alginate. Excipients are especially flow conditioners and
lubricants, for example silicic acid, talc, stearic acid or salts thereof, such as magnesium or
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calcium stearate, and/or polyethylene glycol. Tablet cores may be provided with suitable,
where appropriate enteric, coatings, using inter alia concentrated sugar solutions which may
comprise gum arabic, talc, polyvinylpyrrolidone, polyethylene giycol and/or titanium dioxide,
or coating solutions in suitable organic solvents or solvent mixtures, or, for the preparation of
enteric coatings, solutions of suitable cellulose preparations, such as acetyicellulose
phthalate or hydroxypropylmethylcellulose phthalate. Dyes, flavours or pigments may be
added to the tablets or tablet coatings, for exampie for identification purposes or to indicate

different doses of active ingredient.

Further orally administrable compositions include hard capsules consisting of gelatine, and
also soft, sealed capsules consisting of gelatine and a plasticizer, such as glycerol or sorbitol.
The hard capsules may contain the active ingredient in the form of granules, for example in
admixture with fillers, such as lactose, binders, such as starches, and/or glidants, such as taic
'or magnesium stearate, and where appropriate stabilizers. In soft capsules, the active
ingredients are preferably dissolved or suspended in suitable liquids, such as falty oils,
paraffin oil, or liquid polyethylene glycols, and stabilizers may likewise be added. Amongst
other forms, capsules, which can be both easily chewed and also swallowed whole, are

preferred.

The compositions of the invention can be prepared in a known manner, e.g. for example by
means of conventional mixing, granulating, coating, dissolving or lyophilizing methods.
Pharmaceutical compositions for oral administration can be obtained, for example, by
combining the active ingredients with solid carriers, granutating a resulting mixture where
appropriate, and processing the mixture or granules, if desired or necessary, to form tablets

or tablet cores following the addition of suitable excipients.

Naturai additional active ingredients like Willow Bark, Mussel Extract and Boswellic acid are
used in these compositions in standardized solid form and preferably together with — at ieast
— one of the adjuvants conventionally employed in the art of formulation, such as extenders,
e.g. solvents or solid carriers, or surface-active compounds (surfactants). For usage in
humans and animals, such as domestic animals, livestock, and pets of course only

physiologically acceptable adjuvants are used.
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It goes without saying that the compounds of the formula | of the present invention can be
combined with further beneficial substances, such as vitamins, e.g. from the B series or

manganese salts.

Alternatively, and of particular use in‘large animals, the pharraceutical compositions for the
present invention may for example be administered in scoops. These preparations may be
made by conventional methods. For example, to prepare the pharmaceutical compositions of
the invention, one or mare compounds of the formula [ in intimate admixture with a suitable
carrier according o conventional compounding techniques. The carrier may take a wide
variety of forms depending upon the form of preparation desired for administration, e.g., oral,

sublingual, nasal, guttural, rectal, transdermal or parenteral.

In preparing the compositions in oral dosage form, any usual pharmaceutical medium may be
employed. For oral liquid preparations (e.g. suspensions, elixirs, feed additive, and solutions),
media containing for example, water, oils, alcohols, flavoring agents, preservatives, coiorihg
agents and the like may be used. Carriers such as starches, sugars, diluents, granutating
agents, lubricants, binders, disintegrating agents, and the like may be used to prepare solid

_ oils (e.g., powders, capsules, pills, caplets, tablets, microencapsulated granules, micro-
tablets, coated granules and lozenges). Capsules or tablets are the preferred oral dosage
form. Controlled release forms may also be used. Because of their ease in administration,
lozenges, tablets, pills, caplets, and capsules represent the most advantageous oral dosage
unit form, in which case solid pharrﬁaceuticai carriers are obviously employed. If desired,
tablets may be sugar coated of enteric coated by standard techniques. The compositions of
the present invention may be in form of one or more of these oral dosage forms, i.e. a single

dosage may be in multiple forms.

For parenteral products, the carrier will usually comprise sterile water, although other
ingredients may be included, e.g. to aid solubility or for the preservation purposes. Injectable
suspensions may also be prepared, in which case appropriate liquid carrtiers, suspending

agents, and the like may be employed.

For the formulation of compositions that are to be administered to humans, domestic animals,
livestock, and pets, the adjuvants known from the medical and veterinary practice for oral,

parenteral and implant forms can be used.
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Suitable carriers are in particular fillers, such as sugars, e.g. lactose, saccharose, mannitol or
sorbitol, cellulose preparations and/or calcium phosphates, e.g. tricalcium phosphate or
calcium hydrogen phosphate, in a broader sense also binders, such as starch pastes using
e.g. corn, wheat, rice or potato starch, getatin, tragacanth, methyt celluiose and/or, if desired,
disintegrants, such as the above-mentioned starches, in a broader sense also carboxymethyl
starch, cross-linked polyvinylpyrrolidone, agar, alginic acid or a salt thereof, such as sodium
alginate. Excipients are especially flow conditioners and lubricants, for example silicic acid,
talc, stearic acid or salts thereof, such as magnesium or calcium stearate, and/or
polyethylene glycol. Tablet cores may be provided with suitable, where appropriate enteric,
coatings, using inter alia concentrated sugar solutions which may comprise gum arabic, talc,
polyvinylpyrrolidone, polyethylene glycol and/or titanium dioxide, or coating solutions in
suitable organic solvents or solvent mixtures, or, for the preparation of enteric coatings,
solutions of suitable cellulose preparations, such as acetylceltulose phthalate or
hydroxypropylmethylcellulose phthalate. Dyes, flavours or pigrﬁents may be added to the
tablets or tablet coatings, for example for identification purposes or to indicate different doses

of active ingredient.

Further orally administrable pharmaceutical compositions include hard capsules consisting of
gelatine, and also soft, sealed capsules consisting of gelatine and a plasticizer, such as
glycerol or sorbitol. The hard capsules may contain the active ingredient in the form of
granules, for example in admixture with fillers, such as lactose, binders, such as starches,
and/or Qiidants, such as falc or magnesium stearate, and where appropriate stabilizers. In soft
capsules, the active ingredients are preferably dissolved or suspended in suitable liquids,
such as fatty oils, paraffin oil, or liquid polyethylene glycols, and stabilizers may likewise be
added. Amongst other forms, capsules, which can be both easily chewed and also swallowed

whole, are preferred.

The formutations suitable for parenteral administration are especially agueous solutions of the
active ingredients in water-soluble form, e.g. water-soluble salts, in the broader sense also
suspensions of the active ingredients, such as appropriate oily injectable suspensions using
suitable lipophilic solvents or vehicles, such as oils, e.g. sesame oil, or synthetic fatty acid
esters, e.g. ethyl oleate, or triglycerides, or aqueous injectable suspensions containing
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viscosity-increasing agents, e.g. sodium carboxymethyl cellulose, sorbitol and/or dextran, and

where appropriate stabilizers.

The pharmaceutical compositions {drugs) of the invention can be prepared in a known
manner, e.g. for example by means of conventional mixing, granuiating, coating, dissolving or
iyophilizing methods. Pharmaceutical compositions for oral administration can be obtained,
for exampie, by combining the active ingredients with solid carriers, granulating a resulting
mixture where appropriate, and processing the mixture or granules, if desired or necessary, to
form tablets or tablet cores following the addition of suitable excipients.

The active ingredients are used in these compositions in pure form and a solid aclive
ingredient e.g. in a specific particle size, or preferably together with — at least — one of the
adjuvants conventionally employed in the art of formulation, such as extenders, e.g. solvents
or solid carriers, or surface-active compounds (surfactants). For usage in humans, domesfic

animals, livestock, and pets of course only physiclogically acceptable adjuvants are used.

Pharmaceutical compositions (drugs) for humans or animals also form the most important

aspect of the invention.

Having discussed of the present invention, it will be more clearly perceived and better
understood from the following specific formulation examples, which are intended to provide

illustrative but not limiting examples. They represent preferred embodiments of the present.'

The advantages of the invention will become more fully apparent from the description and

claims, which follow, or may be leamed by practicing the invention.

In the following formulation examples of use in men, domestic animals, livestock, and pets,
the term "active ingredient” is understood to mean one or more of the active ingredients
named in claim 1, preferably the compound {2,7-Dichloro-10-methoxy-3-thia-9-aza-
benzofflazulen-(4Z)-ylidene}-acetic acid
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FORMULATION EXAMPLES

Example F1: Tablets: containing a compound of the formula | can be prepared as follows:

Composition (for 1000 tablets)

Active ingredient 25¢g
Lactose 100.7 g
Wheat starch 6.25¢
Polyethylene glycal 6000 50g
Talc 5.0g
Magnesium stearate 18¢g
Deionized water q.s.

Preparation: All solid ingredients are first passed through a sieve with a mesh size of 0.6 mm.
The active ingredient, the lactose, the talc, and half the starch are then mixed. The other half
of the starch is suspended in 40 ml water, and this suspension is added to a boiling solution
of the polyethylene glycol in 100 ml water. The resulting starch paste is added to the mixture,
and this is then granulated, water being added where appropriate. The granulate is dried
overnight at 35°, passed through a sieve with a mesh size of 1.2 mm, mixed with the
magnesium stearate, and compressed to form tablets concave on both sides and with a

diameter of 6 mm.

Tablets: (each containing a total of 0.0183 g active ingredient) are prepared as follows:

Composition (for 10,000 tablets)

Active ingredient - 183.00g
Lactose 290.80 g
Potato starch 27470 g
Stearic acid 10.00g
Talc 217.00 g
Magnesium stearate 250¢g
Colloidal silica 3200¢g

Ethancl q.5.
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A mixture of the active ingredient, the lactose and 274.70 g potato starch is wetted with an
ethanolic solution of stearic acid and granulated through a sieve. After drying, the remaining
potato starch, the talc, the magnesium stearate, and the colloidal silica are added and the
mixture compressed to form tablets of 0.1 g each in weight, which — if so desired — can be

scored to allow for a finer adjustment of the dose.

Example F2: Capsules: each containing a total of 0.022 g active ingredient can be prepared

as follows:

Composition {for 1000 capsules)

Active ingredient 2200¢g
Lactose 249804
Gelatin 2.00g
Corn starch 10.00 g
Talc 1500 ¢g
Water q.s.

The active ingredient is mixed with the factose, the mixture wetted evenly with an agueous
solution of the gelatine and granulated through a sieve with a mesh size of 1.2-1.5 mm. The
granulate is mixed with the dried comstarch and the talc, and portions of 300 mg are filled into

hard gelatine capsules (size 1).

-Example F3: Premix {feed additive)

0.16 parts by weight of active ingredient
4.84 parts by weight of secondary calcium phosphate, alumina, aerosil, carbonate or

calcium carbonate are mixed until homogeneous with

95 parts by weight of an animal feed
or

0.41 parts by weight of active ingredient
5.00 parts by weight of aerosil / calcium carbonate (1:1) are mixed untit homogeneous with

94 59 parts by weight of a commercially available feed.
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Example F4: Boli:

| Active ingredient 33.00 %
Methylcellulose 0.80 %
Silicic acid, highly dispersed 0-80 %
Corn starch 8.40 %
or
i Active ingredient 16.00 %
Lactose, crystalline 22.50 %
Corn starch 17.00 %
Microcrystalline cellulose 16.50 %
Magnesium stearate 1.00 %

The methylcellulose is first stirred into water. After the material has swollen, the silicic acid is
stirred in and the mixture homogeneously suspended. The active ingredient and the
comnstarch are mixed. The aquecus suspension is worked into this mixture and kneaded to
dough. The resulting mass is granulated through a 12 M sieve and dried. In a further step, all
4 adjuvants are thoroughly mixed. Finally, the pre-mixtures resulting from the first two partial

steps are mixed and compressed to form boli.

Example F5: Infectables:
A. OQily vehicle (slow release)

Active ingredient 0.1-10g

Groundnut ol ad 100 mi
or

Active ingredient 011.0g

Sesame oil ad 100 ml

Preparation: The active ingredient is dissolved in part of the oil with stirring and where
appropriate gentle heating, then made up to the desired volume and sterile-filtered through a
suitable membrane filter with a pore size of 0.22 um.

The following examples of preparation and application serve to explain the invention without

limiting it to the individual aspects of these examples.
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Example F6: Solutions (For Dilution With Drinking Water).

15% active ingredient in 2,2-dimethyl-4-hydroxy methyi1-1,3-dioxolane
10% active ingredient in diethylene glycol monethyl ether
10% active ingredient in polyethylene glycol {mol. wt. 300)

5% active ingredient in glycero!

Example F7: Soluble Powder:

25 parts of active ingredient
1 part of sodium lauryl sulfate
3 parts of colloidal silica

71 parts of urea

The constituents are mixed and the mixture is finely ground in a suitable mill. Other biocidal
active ingredients or agents, which are inert towards the active ingredients and acceptabie to
men or animals to be treated, or mineral salts or vitamins, can be admixed to the

compositions described.

Many modifications may be made without departing the basic spirit of the present invention.
Accordingly, it will be appreciated to those skilled in the art that within the scope of the
attended claims, the invention may be practiced other than has been specifically described

herein.

Veterinary compositions (drugs) for non-human animats form a very important aspect of the

invention.

The following preparation examples are illustrative of the preparation process of the present

invention but do not limit it to the specific compounds and processes conditions.
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Preparation Examples

Example P1: Preparation of 7-Chloro-2-ethoxy-benzo[d][1,3]oxazin-4-one

Cl N\ O\/
o
o

A 4-necked, round-bottomed flask, equipped with a mechanical stirrer, digital thermometer,

addition funnel and a condenser with nitrogen inlet-outiet is charged with ethylchloroformate
(2.21kg) and acetonitrile (1.97kg). The clear solution is cooled down to -10°C and a solution
of 4-chloroanthranylic acid (1kg) in pyridine {2.42kg) is added over 2 hours at -10°C. After-
wards stirring is maintained for 1 hour. The temperature is slowly raised to 10°C, and toluene
(3.47kg) is added over 10min at 15°C, foliowed by deionized water (4kg), added over Smin at
15°C. The mixture is stirred at 15°C for 5 min and left to settie over 10 min. The bottom
aqueous layer is discarded and deionized water (2kg) is added over 5 min with efficient
stirring at 15°C. After Smin stirring, the mixture is left to settle over 10min and the bottom
aqueous layer is discarded. The washing is repeated twice with 2kg of water. The toluene is
distifled off at 35°C under reduced pressure (20-40 mbar). To the resulting mixture (2L)
heptane (3L) is added over 5 min. The mixture is stirred and cooled to an internal temperature
of -10°C over a period of 40 min. The mixture is stirred at this temperature for an additional
1h. Then the solid is collected by filtration, washed with heptane (2x1L) and dried under
vacuum (80-100mbar} at 45°C. The crude product obtained by this way, having a meiting
point of 83-88°C, is used as it for the next step.

Example P2: Preparation of 7-Chlorg-9H-3-thia-9-aza-benzolflazulene-4,10-dione

H O
cl N

7\

S
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A 4-necked, round-bottomed flask, equipped with a mechanical stirrer, digital thermometer,
addition funnel and a condenser with nitrogen inlet-outlet is charged with thiophen-3-
carboxylic acid (448.2g) and tetrahydrofuran (4.7L) and stirred to dissolution. The solution is
cooled to 0°C and diisopropylamine (245mL) is added over 5min. Then, a 1.6M solution of
butyl lithium in hexane {(4.8L) is added over 2.5 hours while maintaining the intemal
temperature at 0°C. The mixture is stirred for an additional hour before being cooled to -65°C.
Then 7-Chloro-2-ethoxy-benzold][1,3]oxazin-4-one (830g), dissolved in tetrahydrofuran (1.7L)
is added over 1 hour. The mixture is stirred at -65°C for 1 hour, then warmed to 0°C over
40min and stirred for 30min. Then water {4L) is added over 10min letting the temperature be
raised to 20°C. The mixture is stirred at this temperature for 16 hours before being
concentrated under reduced pressure to remove the organic solvents. To the residue ethanof
(11L) and lithium hydroxide (295.5g) are added. The mixture is heated to 60°C over 45min,
stirred at this temperature for 3 hours, then the temperature is raised to 75°C over 10 min and
hydrochloric acid (2L, 37 % m/m) is added over 10 min under gentle reflux. The mixture is
stirred for an hour at 60-65°C. The suspension is then cooled to room temperature and the
solid is collected, washed 5 times with water {4.2L total}, ethanof (5L total) and dried under
vacuurn {(60°C, 50 mbar) to yield the title compound with a melting point of > 280°C.

Example P3: Preparation of 7-Chloro-10-methoxy-3-thia-9-aza-benzolflazulen-4-one

A 4-necked, round-bottomed flask, equipped with a mechanicai stirrer, digital thermomaeter,
addition funnel and a condenser with nitrogen inlet-outlet is charged with 7-Chloro-9H-3-thia-
9-aza-benzolflazulene-4,10-dione (559.6g), toluene (6.8kg) and dimethylformamide
(100.73g). To the stirred suspension phosphorus oxychloride (357.29) is added over 5min at
20-25°C. The pipes are flushed with toluene (774g), then the temperature is raised to 108°C
over 1 hour and stiring continued for about 5 hours. Then the mixture is cooled to -5°C and a
30% solution of sodium methylate (1.43kg) is added over 30min at -5°C. After addition the
mixture is warmed to 40°C over an hour and the solvent is distilled at 20-45°C under reduced
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pressure. To the residue deionized water (6.7kg) is added and the mixture is concentrated
under reduced pressure to 7L. Then heptane (3.06kg) is added and the temperature is raised
to 70°C over 1 hour, followed by additional stirring of 10min. The suspension is then cooled fo
0°C and the solid is collected by filtration, washed with heptane (2x383g) and deionized water
(2x1.1kg) and dried under vacuum at 65°C-to yield the tifie compound with a melfing point of
> 195-197°C.

Example P4: Preparation of {7-Chloro-10-methoxy-3-thia-9-aza-benzofflazulen-(42)-
ylidenel-acetic acid

A 4-necked, round-bottomed flask, equipped with a mechanical stirrer, digital thermometer,
addition funnel, and a condenser with nitrogen inlet-outlet is charged with lithium hydride
(25g), and dimethy! sulfoxide (3.55kg). To the suspension trimethylphosphono acetate
(574.1g) is added over 30min at 20°C. The reaction mixture is stirred at 30°C for 1 hour, then
7-Chloro-1 0—methoxy-3-thia-'9-aza-benzo[t]azuien‘4-one (700g) is added in one portion using
a powder funne! being flushed afterward with dimethyl sulfoxide (3069). The temperature is
raised to 60°C over 40 min and the mixture is stirred for 5 hours. The reaction is cooled to
25°C over a period of 30min and a solution of sodium hydroxide (171.2g) in deionized water
(1.07kg) is added over 30 min. The mixture is stirred for 30min then isopropyl acetate (4.3L)
and deionized water (7kg) are added. The biphasic mixture is stirred at 20-25°C for 5min and
the bottom aqueous layer separated. To this layer isopropy! acetate (2.7kg) is added and

| after 5 min stirring the bottom aqueous layer is separated. To this aqueous layer isopropyl
acetate (4.9kg) is added followed by phosphoric acid (714.5kg) over 20min at 20-30°C (with a
final pH of 3-3.5). The mixture is then warmed to 60-65°C over 60 min and the phases are
separated. The organic phase is washed three times with deionized water {2.09kg), slowly
cooled to —10°C over 2 hours and then stirred for 1 hour allowing partiat crystallisation of the



Z 4.015 S(n-propyl) HH M Z 4.016 OH 7-Cl a-Cl Et Z 4.017 OH 7-Cl

d-Cl

Me Z 4.018 OH 8-C a-C

WO 2007/096150 PCT/EP2007/001507

-46-

undesired isomer. The suspension is filtered and the mother liquor concentrated to a
minimum. The latter is diluted with ethano! abs. (3.32L) and again concentrated to totally
remove the isopropyl acetate. The residue is diluted again with ethanol abs. (3.32L) and
dicyclohexylamine (380g) is added at about 60°C over a period of 20min. The clear solution
is then cooled to 15°C over 2 hours and kept at this temperature for 1 hour and finally filtered.
The solid is washed with ethano! (2x275g) and dried at 60°C under reduced pressure to get
the enriched compound [7-Chioro-1 0-methoxy-3-thia-8-aza-benzofflazulen-(4Z)-ylidene]-
acetic acid dicyclohexylamine salt.

The latter is suspended in methanol/water 1:1 (9.6) and phosphoric acid 85% (105.1g) is
added. The suspension is heated at 60°C for 5-10min, then cooled to 25°C and stirred for 1
hour. The suspensien is filtered and the solid is washed with methanol/water 1:1 {826mL) and
dried under vacuum to afford [7-Chloro-10-methoxy-3-thia-9-aza-benzo[flazulen-(4Z)-ylidene]-

acetic acid with a melting point of 186-188°C.

Example P5: Preparation of [2,7-Dichloro-10-methoxy-3-thia-3-aza-benzo[flazulen-(4Z2)-
ylidene]-acetic acid

A round-bottomed flask, equipped with a magnetic stirrer, digital thermometer, addition funnel
and a condenser with nitrogen iniet-outlet, is charged with diisopropylamine (462.9mL) and
tetrahydrofuran {4.2L). The solution is cooled to ~78°C and n-butyl lithium (1.71L, 1.6 Min
hexane) is added over a period of 1 hour. After addition the reaction mixture is stirred for 1
hour and [7-Chloro-10-methoxy-3-thia-9-aza-benzolflazulen-(4Z)-ylidene]-acetic acid (350g),
dissolved in tetrahydrofuran (1.4L), is added dropwise over 1 hour while maintaining the_
temperature at -70°C. Stirring is maintained for 1 hour at —78°C. Afterwards the yellow
solution is transferred through a cold tube to a solution of hexachloroethane (779g), dissolved
in tetrahydrofuran (4.2L), over a period of 45min while maintaining the temperature at —25°C.
The yellow solution is then allowed to slowly warm up to 0°C over 30min and kept at this
temperature for 30 min. Then, deionized water (2.26kg) is added over 5min and the resulting
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emulsion concentrated under vacuum to remove the solvent. Then tert-butylmethylether
(5.25L) and water (3L) are added. After vigorous stirring the organic phase is removed and
replaced with isopropyl acetate (7L). Then the mixture is acidified with phosphoric acid (339L)
to geta pH value of 2-3. Afterwards, the organic phase is separated and concentrated to
110, methanol (6.2L) is added and the temperature raised to 65°C over 40min. The soluion
is distilled to a volume of 3.4L, the resulting suspension cooled to -15°C and stirred for 1

hour. The crystaliine precipitation is collected by filtration, washed with cold methanol
(500mL) and dried under vacuum (50°C, 20-50 mmbar) to yield [2,7-Dichloro-10-methoxy-3-
thia-9-aza-benzo[flazulen-(4Z)-ylidene]-acetic acid with a melting point of 195-197°C.

In the following Me stands for methyl and Et for ethyl.
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No R, Rs Rs Rs Olefin configuration
2.001 OH H H Me z
2.002 OH H H Me E
2.003 OEt H H Me E
2.004 OEt H H Me A
2.005 OH 7-Ci H Me E
2.005 OH 7-Ci H Me pA
2.007 OMe 7-Ci H Me E
2.008 OMe 7-Ci H Me z
2.009 OH H 2-COH Me 2
2.010 OEt 7-Cl H Me Z
2.011 oH | 7F 2F Me Z
2.012 NH, 7-Cl 2-Cl Me zZ
2.013 NHMe - 7-Cl H Me Z
2.014 SMe 7-Cl 2-Cl Me z
2.015 S(n-propyl) H H Me Z
2,016 OH ~7Cl 2-Ci Et A
2.017 OH 7-Cl 1-Ci Me y4
2.018 OH 8-Cl 2-C Me Z
2.018 OEt 7-Cl H Me E
2.020 O(n-propyl) 7-F H Et Z
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Table 3: Compounds of the formula lc

No R; Rs Rs R: Olefin configuration
3.001 OH H H Me E
3.002 OH H H Me Z
3.003 OEt H H Me E
3.004 OEt H H Me zZ
3.005 OH 7-Cl H Me E
3.006 OH 7-Cl H Me z
3.007 OMe 7-Cl H Me E
3.008 OMe 7-Cl H Me z
3.009 OH H 3-CO:H Me z
3.010 OEt 7-Cl H Me z
3.011 OH 7-F 3-F Me Z
3.012 NH, 7-Cl 3-Cl Me Z
3.013 NHMe 7-Cl H Me Z
3.014 SMe 7-C} 3-Cl Me Z
3.015 S(n-propyl) H H Me Z
3.016 OH 7-Cl 3-Cl Et z
3.017 OH 7-Cl 1-Cl Me z
3.018 OH 8-Cl 3-Cl Me Z
3.019 OEt 7-Cl H Me E
3.020 O(n-propyl) 7-F H Et z




0.0 0.0 0.0 0.0 0.0 7+6H 0.0 0.0 0.0 0.0 0.0 0.0 COVPOUND A treated
dogs 519 525 652 664 2201 2207 Mean Preys 100.0

WO 2007/096150 PCT/EP2007/001507

-51-

Table 4: Compounds of the formula Id

No Rs Rs Rs R; Olefin configuration
4.001 OH H H Me Z
4.002 OH H H Me E
4.003 OMe H H Me z
4.004 OFEt H H Me Z
4.005 OH 7-Cl H Me E
4.006 OH 7-Cl H Me z
4.007 OMe 7-Cl H Me E
4008 OMe 7-Cl H Me Z
4.009 OH H a-COH Me Z
4.010 OEt 7-Cl H Me Z
4.011 OH 7-F a-F Me z
4.012 NH. 7-Cl c-Cl Me z
4013 NHMe 7-Cl H Me Z
4.014 SMe 7-Cl a-Ci Me Z
4.015 S(n-propyl) H H Me Z
4.016 OH 7-Cl a-Cl Et Z
4.017 OH 7-Cl d-Cl Me Z
4.018 OH 8-Ci a-Cl Me z
4018 OEt 7-Cl H Me E
4.020 O(i-propyl) 7-F H Et Z




100.0 100.0 100.0 100.0 100.0 100.0 T+1H 0.0 0.0 0.0 0.0 0.0 0.0 0.0
T+2H 0.0 65.8 0.0 0.0 0.0 0.0 11.0 1+3H

WO 2007/096150 PCT/EP2007/001507

-h2-

Biological Examples

In the foliowing “COMPOUND A” stands for [2,7-Dichloro-10-methoxy-3-thia-9-aza-

benzo[flazulen-(4Z)-ylidene]-acetic acid of the formula

COMPOUND A

according to preparation example P5.

Diclofenac, derived from benzeneacetic acid, is a NSAID (nonsteroidat anti-inflammatory
drug) of cyclooxygenase (COX) inhibitor. This unselective COX-2 inhibitor is used for the
treatment of rheumatoid arthritis, osteoarthritis, and ankylosing spondylitis, and also for a
variety of non-rheumatic inflammatory conditions. Chemically, it is the sodium salt of 2-{(2,6-

dichlorophenyl)amino} benzeneacetic acid showing the following chemical structure:

WO
0 Na*
NH

Cl Cl

Diclofenac

Example B1: Effect of COMPOUND A in dogs with acute inflammation of the stifle joint
{(acute pain model / force plate study)

Objective: The objective of this study is to evaluate the analgesic and anti-inflammatory effect
of a single dose of COMPOUND A using a mode! of urate crystal induced synovitis of the

stifle joint in dogs via kinetic gait analysis (force plate).



86.7 93.8 71.9 79.1 0.0 0.0 55.2 T+4H 87.1 103.1 82.5 58.2 80.9 0.0
68.6 T+6H 106.1 106.1 87.7 85.2 83.7 78.5 91.2

WO 2007/096150 PCT/EP2007/001507

-53-

Material and Methods: This trial is performed according a protocol approved by the Novartis

Animal Health Research Center in St-Aubin, Switzerland, and in compliance with the Swiss

law for animal protection.

Animals: A total of six Beagle dogs (4 males and 2 ferales) aged between 2 and 9 years and
weighing 13 to 15.8 kg are recruited for this study. The dogs are housed in groups of two in
light and temperature confrolled pens. Each dogs is offered 150-300 g dry pellet food once a

day in the morning. Water is available ad fibitum through nipple drinkers.
Acute synovitis model: In this study, acute but reversible arthritis is induced by intra-articular
(left or right stifle joint) injection of a saline (NaCl 0.9%) suspension containing 15 mg of

monosodium urate crystals.

Intra-articular injections: Dogs are sedated with medetomidine {40 microg/kg, i.v.). The left of

right stifle joint is clipped and prepared aseptically for intrasynovial injection. A 20-gauge
needle is inserted lateral to the patellar ligament and introduced into the articular space. To
ensure correct ptacement of the needle, a small amount of synovial fluid is aspirated with an
empty 2 ml syringe. Then, approximately 2 ml of the monosodium urate suspension is
injected in the joint cavity through the previously placed needle. Sedation is then antagonized
with injection of atipamezol (40 pg/kg, i.v.). Dogs are then brought back to their pens for
approximately 3 hours. Usually, after this period, the lameness induced by the injection of the
monosodium urate crystals suspension is developed to a point where the dogs become non-
weight-bearing on the injected leg during standing, walking and trotting. If at this time the
dog’s lameness grade is not sufficient, the dogs are excluded from this part of the trial.

Treatments: According to the protocol, both treatments are administered via the oral route
approximately 3 hours after the injection of the monosodium urate crystals suspension, and
only o the dogs that developed a high-grade lameness. For part 1, half of the dogs are
allocated to the COMPOUND A-treated group and the other dogs are allocated to the control
group. For part 2, treatments are crossed, so that dogs that are treated with COMPOUND A
in part 1 are administered the placebo treatment, and vice versa. The treatments are
administered at the doses of 0 mg/kg (placebo) and 2 mg/kg. COMPOUND A is mixed to a
placebo formulation {micro-emulsion vehicle without active ingredient) just before

administration. The appropriate volumes based on the dogs’ bodyweights are given per os
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sufficient to allow proper healing of the injected stifle joints.

Resuits: From the twelve pianned injections of monosodium urate crystals (6 in each part), 11
induced synovitis as expected, with dogs showing high grade lameness 2 to 3 hours after the
injection of monosodium urate crystals. One injection in one dog induced a medium grade
lameness: this dog was excluded post-trial. Alt dogs recovered completely from lameness

within 24 hours.
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Tahle 1 Effect of COMPOUND A on lameness in the dog urate crystal synovitis
model (H = hour)
Placebo treated dogs
519 652 664 2201 2207 Mean
Prevs 100.0 100.0 100.0 100.0 100.0 100.0
T+1H 0.0 0.0 0.0 0.0 0.0 0.0
T+2H 0.0 0.0 0.0 0.0 0.0 0.0
T+3H 0.0 0.0 0.0 0.0 0.0 0.0
T+4H 0.0 0.0 00 - 0.0 0.0 0.0
T+6H 0.0 0.0 0.0 0.0 0.0 0.0
COMPOUND A treated dogs
519 525 652 664 2201 2207 Mean
Prevs 100.0 100.0 100.0 100.0 100.0 100.0 400.0
T+1H 0.0 00 0.0 ) 0.0 0.0 0.0
T+2H 0.0 65.8 0.0 0.0 0.0 0.0 11.0
T+3H 86.7 93.8 71.9 79.1 0.0 0.0 552
T+4H 87.1 103.1 82.5 58.2 80.9 0.0 68.6
T+6H 106.1 106.1 87.7 85.2 837 785 91.2

Tabte 1 shows the force plate resuits of individual dogs (placebo- and COMPOUND A-
treated) as well as means of the two treatment groups, i.e. Z peak force {expressed as
percent of pre-values) of the injected rear legs of five and six dogs treated with placebo,
respectively COMPOUND A.

As seen in Table 1, all dogs are non-weight bearing until time point T+1H. Ali placebo treated
dogs stay lame during the whole post-treatment trial measurement period {0 to 6 hours).

In the group treated with COMPOUND A at 2 mgfkg p.o., one dog shows an early
improvement at T+2H; three other dogs show an onset of action at T+3H with Z peak force
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Mg/ kg completely resolved at 24 hours. The model is used to assess anfi-inflammatory activities of

new therapeutics and is also sensitive to drugs such as COX-inhibitors like Diclofenac, which

is used as a positive control compound in the model.

Method: Male OFA rats (5 animals/group) are treated orally with COMPOUND A (1, 3 and 9
mg/kg), Diclofenac (3 mg/kg) or vehicle (placebo formulation). One hour later (0 hours) the
rats receive a 100l intra-plantar injection of a 1% w/v carageenan solution in 0.9% saline in
the hind paw and the diameter of the paw is measured by means of a micro-caliper. The paw
diameter measurements are repeated 3 and 5 hours after injection of the carrageenan.
Percentage inhibition of paw swelling at 3 and 5 hours is calculated by reference to vehicle
treated animals (0% inhibition).

The effects (% inhibition of swelling) of treatment with COMPOUND A, Diclofenac and vehicle

are shown in Table 2.



n =
3.1
0.4
0.2

8 n

=8n=7n=7n 7 n =4 Day -12 3.119 0.023 3.069 0.016

2; 50.4046 3.136 0.026 3.043 t 0.028 3.038 0.024 Day 0 5.356
. 4090 200744&sH. 350 0.344 5.379 0.224 5.364 O. i
65 Day 11 4.742 0.161 4.417 0.079 S
-57-
Table 2 Effect of COMPOUND A on paw swelling in the rat carrageenan
edema model
Vehicle COMPOUND A Diclofenac
1 mg/kg 3 ma/kg 9 mg/kg 3 mg/kg
3hrs 0% 58 % 67 % 88 % 91 %
5 hrs 0% 65 % 48 % 74 % 87 %

Edema is induced by a sub-plantar injection of carrageenan in the paw of the rat. Paw
diameters are measured at the time of carrageenan injection {0 hours} and at 3 and 5 hours.
Compounds are administered 1 hour before the carrageenan injection. COMPOUND A was
dosed at 1, 3 and 9 mg/kg p.o. and Diclofenac at 3 mgfkg p.o.

COMPOUND A demonstrates dose-related inhibition in the carrageenan edema model after 3
and 5 hours, over a dose of 1 to 9 mg/kg. Diclofenac at 3 mg/kg is also very effective in this
model with 87-91% inhibition at both times.

The results of this trial demonstrate that the compounds of the formula |, and especially
COMPOUND A are promising candidates for the development of pharmaceutical

compositions for the treatment of arthritis.

Example B3: Collagen-induced Arthritis {cartilage protection, disease modification,

rophylactic treatment

Animal models of RA need to reflect at least some of the features found in human RA
(Billingham et al., 1979). Collagen-induced arthritis (CIA) has been proposed fo meet these
requirements (Durie et al., 1994). Especially the simitarity in the joint pathophysiology makes
this animal model most attractive for the evaluation of anti-rheumatic drugs (Takeshita et al.,
1997). Synovial hyperplasia, which is an integral part of the disease, paraliels the migration of
leukocytes into the joint space; erosion and destruction of the cartilage surface can also be
found (Holmdahl et al., 1985). The rat CIA, originally described by Trentham et al. (1977),
was established and extensive studies with CsA were done, including three-dimensional
magnetic resonance imaging (MR!) and histology (Beckmann et al., 1995, 1998). Differences
in the susceptibility of several rat strains for the development of the disease have been
reported {Cremer et al., 1995; Kamada et al., 1997, Knoerzer et al., 1997).
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into several groups, one placebo group (N=8), and four treatment groups {(each N=7-8).
Treatment starts on peak of disease (day 0) and continues for 11 days. Swelling is assessed
at regutar time intervals by measuring the external thickness of the hind paws in the region of
the metatarsals using a micro-caliper. Tissue samples for histological evaluation are obtained
at the end of the in vivo experiment, 5 h after the last oral dose of COMPOUND A or placebo
on day 11.

Results:

=  Swelling of hind paws:

Mean diameter of the hind paws of the rats before immunization is 3.09 + 0.01 mm and
increased up to 5.36 + 0.14 mm immediately before treatment with COMPOUND A or
Diclofenac (day 0). From day O to day 11, the swelling of the hind paws of animals treated
with vehicle, COMPOUND A or Diclofenac decreases (Table 3).

Tabie 3: Means of groups treated with COMPOUND A and Diclofenac of hind
paw swelling in the collagen-induced arthritis in the rats
Vehicle COMPOUND A Diclofenac
0.3 ma/kg 1 mg/kg 3 mg/kg 9 mg/kg 1 mg/kg
n==8 n=8 n=7 n=7 n=7 n=4
Day -12 3119+ 0.023 | 3.069 20016 | 3.107 +0.046 | 3.136 0.026 | 3.043+0.028 | 3.038 £ 0.024
Day 0 5356 + 0.446 | 5.406 £ 0448 | 5350 £ 0.344 | 5379:0.224 | 5364 +0.231 | 5.300 £0.265
Day 11 4742 +0.161 | 4.417 £0.079 | 3.983 £0.064 | 3.502+0.085 | 3.275+£0.038 | 3.750 £+ 0.029

Results shown are means + SEM of groups of each 4-8 animals of paw diameters in mm on

day -12 (before the immunization with Type Il collagen in incomplete Freund’s adjuvant), day
0 (start of treatment) and day 11 (end of treatment).

The effect of COMPOUND A on the paw swelling is shown in Table 4. The data shown
represent the ability of the treatment (COMPOUND A at 4 different increasing doses) to
reduce the volume of the hind paw measured at day 2, day 7 and day 11,




Day 2 -33%** -40%** -59 %"  -69%*** Day 7 -31%"' -38%** 47% ***
75% *** Day 11 -20%-47% "' -71%*** -90% *** Day 0-11 -29 9.2 % - 37
6.8 % - Swodok/o%iseo 67 5.4 % Dunnett 2-sided Test: * pciEr22001567 P
< 0.01, ' p <0.001, other values not sign can COMPOUND A gi ven at
doses of 0.3, 1, 3 and 9 ny/kg per daygg.o., rapidly,
dose-dependently and statistically significantly decreases the hind
paw swel ling (fromday 2 to 11). An analysis of the AUC during day O
to 11 reveals nmedian inhibitions of swelling of 29 9.2 % (at 0.3

ng/ kg), 37 6.8% (at 1 ng/kg), 51 7.1% (at 3 ng/kg) and 67 5.4% (at
9 ny/ kg) TabRSRECt i Vekifact Bf COMPOIGND Rhorbhind palvesvaelling incthi icojagen-imduced
significant extent (57 _9.9% when this conpound is given at a dose
of 1 ng/kg per day pPHitgindke rAdntal effect on body weight gain is

not observed with COVWJOND AT Hi ST Ol g@&MPOUND A
0.3 mg/kg 1 mg/kg 3 mg/kg 9 mg/kg
n==8 n=7 n=7 n=7
Day 2 -33% ™ 40 % ** -59% *** 69%
Day 7 3% Y -38% ** 47 % *** 75% **
Day 11 -20 % -47 % *** -71% ™ 90 %
Day 0-11 -29+92% -37+6.8% -81271% -67+54%

Dunnett 2-sided Test: * p < 0.05, ** p < 0.01, *** p < 0.001, other values not significant

COMPOUND A given at doses of 0.3, 1, 3 and 9 mg/kg per day p.o., rapidly, dose-
dependently and statistically significantly decreases the hind paw swelling (from day 2 to 11).
An analysis of the AUC during day 0 fo 11 reveals median inhibitions of swelling of 28 £ 9.2
% (at 0.3 mg/kg), 37  6.8% (at 1 ma/kg), 51 £7.1% (at 3 mg/kg) and 67 + 5.4% (at 9 mg/kg),
respectively. Diclofenac inhibits the paw swelling to a significant extent (57 * 9.9%) when this
compound is given at a dose of 1 mg/kg per day p.o. A detrimental effect on body weight gain
is not observed with COMPOUND A.

= Histology:

Hind paws from control arthritic rats (vehicle-treated), taken post-mortem at the end of day 11
of the treatment, obtained relatively high histological scorings compared to histological scores
of animals treated with COMPOUND A (0.3, 1, 3 and 9 mg/kg) or Diciofenac (1 mgfkg).

Table 5: Effect of COMPOUND A and Diclofenac on four histological
parameters in the collagen-induced arthritis in the rats
COMPOUND A Diclofenac
0.3 mgikg | 1 mglkg | 3 mg/kg | 9 mg/kg 1 mg/kg

Bone apposition +4 % -28 % 35%* { 1% ™ -38 %
Loss of PG +1% 13% | -28% * | 40% * -24 %
Cartilage damage -6 % -24 % 40% * | -56 % *** 32 %
Infiltration of cells +8 % -7 % -25% -34% ** 22 %

*n<0.05, ** p <001, ** p < 0.001 (Mann-Whitney-Wilcoxon rank sum test)
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dose-dependently with very significant effects at the highest dose (p < 0.01), thus clearly
demonstrating the protective effects of this compound on the erosive and tissue proliferating

processes within the affected joints.

Conclusion; COMPOUND A very significantly and dose-dependently decreases the swelling
of hind paws already as soon as day 2 of treatment, an effect that is even stronger by days 7
to 11 of the therapy. In this respect, the compound is quite comparable to an active reference
cormpound such as the COX-inhibitor Diclofenac. COMPOUND A does not interfere with body
weight gain, which would indicate adverse or toxic effects. Moreover, the general behavior of

all animals is normal.

Histological evaluation of four parameters investigated in the hind paws of the rats at the end
of the study also clearly demonstrates therapeutic efficacy, showing protective effects of
COMPOUND A in a dose-dependent fashion on the erosive and tissue proliferating

processes within the affected joints.

The results of this trial demonstrate that the compounds of the formula |, and especially
COMPOUND A show a significant therapeutic effect on erosive and tissue proliferating
processes within the affected joints. They are promising candidates for the development of
pharmmaceutical compositions for the treatment of anti-inflammatory pharmaceutical

compositions.

Example B4: Adjuvant-induced Arthritis / chronic inflammation

Adjuvant arthritis in the rat has been the most frequently used model of chronic inflammation.
itis also one of the most commonly used models for evaluating anti-inflammatory and anti-
arthritic drugs (Bilingham, 1983). A chronic polyarthritis develops in several joints after the
intradermal injection of complete Freund's adjuvant (Winter and Nuss, 1966). The lesions are
characterized by swelling, periostitis and bone remodeling. The lesion is predominantly a
periarthritis rather than a true arthritis. Any cartilage destruction which does occur seems to
be secondary to bone resorption and there is no evidence of a direct attack on cartilage as an
initiating event (Smith et al., 1982).
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Results:
Table 6: Comparison of the effects of different doses of COMPOUND A in the

developing Adjuvant-induced arthritis in rats {prophylactic dosing

schedule)
Compound Dose Swelling (mm} + SEM % inhibition
markg
Arthritic Controls day 0 - 7.3+0.2 -
Arthritic Controis day 14 5 ml /g 115207 -
COMPOUND A 0.3 10906 ©14.3*
1 9.1+05 571"

3 7.8+0.2 88.1*
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J adjuvant-induced arthritis with a maximum inhibition of about 65 %. In comparison, Diclofenac

(1 mg/kg/day) inhibits the swelling by up to 47 %.

Table 8: Comparison of the effects of COMPOUND A in the established Adjuvant-

induced arthritis in rats after a one or two week treatment schedule

Compound Dose Swelling % Swelling % inhibition
(mm} £ S.D. inhibition  (mm) £S.D.
mglkg

7 days treatment 14 days treatment

Arthritic Controls  5mifkg  8.62 £ 0.69 - 7.70+1412 -
COMPOUND A 1.25 4.22 +0.57 510" 3.06 + 0.63 60.3*
2.5 3.40+0.92 60.5" 2.93+0.80 820"
5 294 +1.28 65.0" 223 +£0.66 711"

*p < 0.01 (compared to arthritic control animals, readouts at day 22 and day 29).

COMPOUND A inhibits the swelling of hind feet in the established adjuvant-induced arthritis
with a maximum inhibition of about 71 % {COMPOUND A at 5 mg/ka/day) after 14 days of
treatment. Estimated EDsy's for COMPOUND A are equal or less than 1.25 mg/kg p.o. using

a one week treatment schedule and less than 1.25 when using a 2 week treatment schedule.



COWOUND A 0.3 10.9 0.6 14.3* 1 9.1 0.557.1* 37.8 0.288.1
A* WD 2007/ 096150PCT/ EP2007/ 001507 - 62 - n.s. ** p < 0.05 (conpared
to arthritwoz2eondgisd ani mals). COVPOUND A at a dose of p@Tmpblogoqser.
inhibits the devel opnent of swelling in the devel opi ng

adj uvant -i nduced arthritis by 88 % TH@-cal cul ated ED50 is 0.8 ng/ kg
p.o. Table 7: Conparison of the effects of different doses of
COVWOUND A in the established Adjuvant-induced arthritis in rats
(therapeutic dosing schedul e) ConpoundDoseSwelling (m) S.D. %

i nhibition nmg/ kg Arthritic Controls5 m
/kg8.06 1.01- Diclofenacl4.27 0.3147.1 ' COVWOUND A0.36.79 0.915.8
*



14 92 0.6339.0 ' 34.41 0.5945.0 * 92.84. 0.7364.7 " * n.s. ** p
<0.001 (conpared to arthritic control animals, 7 day treatnent)
COVPOUND A given at 9 ng/kg/day inhibits the swelling of hind paws in
t he established adjuvant-induced arthritis with a nmaxi mum i nhibition
of abo h € (Vaib{adﬁgnparlson Di cl ofenac (1 ng/ kg/day) inhibits the
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DoseSuel- W&%@@P&%ﬂgﬁ%ﬁﬁ‘f‘g?tlon g/ ko( S.D.inhibition(n) t S.D.
7 days treatnent14 days treatnment Arthri®t®a.Controls 5 m /kg8. 62
0.697.70 1.12 COVWOUND Al. 254.2 .0 *3.06 0.6360.3 2.53.40
0.9260.5 *2.93 0.8062.0 * 52. 9 2865 0 *2.23 0.6671.1 * p <
0.01 (conpared to arthriticRgo Badout(§ at day 22 and
day 29). COMPOUND A inhibits tf e i ned of /hind feet in the

est abl i shed adj uvant-induced arthritigfwthR a nmaxi mum i nhi bition of
about 71 % (COVPOUND A at 5 ng/kg/day)| after 14 days of treatnent.
Estimated E050's for COVPOUND A are equgb~Rw | ess than 1.25 ng/kg
p. 0. using a one week treatnent schedul# and | ess than 1.25 when
using a 2 week treatnent schedule. WO®007/096150PCT/ EP2007/ 001507

wherein R is C1-Cy-alkyl, Ry is OH, NHz or Cs-Cg-alkyloxy, Rs is H or halogen, and Rg is H,
halogen, NO,, CN or C;-Cg-alkyl, or a pharmaceutically acceptable salt thereof,

2. A compound of the formula | according to claim 1, wherein R; is methyl or ethyl,
3. A compound of the formula 1 aceording to claim 1 or 2, wherein R« Is O, methoxy or ethoxy.
4. A compound of the formula | according to any one of claims 1 to 3, wherein Rg is H or halogen.

5. A compound of the formula | according to claim 1 which is a compound selected fram the group
consisting of: [7-Chloro-10-methoxy-3-thia-8-aza-benzo[f]azulen-4-yiidene]-acstic acid; [7-Chloro-
10-athoxy-3-thia-8-aza-benzo{flazulen-4-ylidenel-acetic acid; [2-Chloro-10-methoxy-3-thia-9-aza-
benzo[flazulen-4-ylidene)-acetic acid; [2-Chloro-10-ethoxy-3-thia-8-aza-benzo[flazulen-4-ylidene]-
acetic acid; [2-Chloro-7-fluoro-10-methoxy-3-thia-9-aza-benzo([fjazulen-4-ylidene]-acetic acid; [2-
Chloro-7-fluoro-10-sthoxy-3-thia-8-aza-benzo[flazuien-4-ylidene)-acstic acid, [2,7-Difluoro-10~
methoxy-3-thia-9~aza-benzo[flazulan-4-ylidene]-acetic acid; [2,7-Difluore-10-athoxy~3-thia-8-aza-
benza[flazulen-4-ylidene]-acetic acid; [2,7-Dichloro-10-sthoxy-3-thia-8-aza-benzofflazulen-4-
vlidene]-acstic acid; and [2,7-Dichloro-10-methoxy-3-thia-8-aza-benzofflazulen-4-yliidene}-acetic
acid or a pharmaceutically acceptable sait thersof,

6. A compaund of the formula 1 according to claim 1 which is [7-Chloro-10-methaxy-3-thia-9-aza-
benzo[flazulen-4-ylidene]-acetic acld or a pharmaceutically acceptable salt thereof,

7. A compound of the formula | according 10 clalm 1 which is [2,7-Dichloro-~10-methoxy-3-thia-8-
aza-benzo[fjazulen-4-ylidene}-acetic acid or a pharmaceutically acceptable sait thereof.
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17. A process for the preparation of a compound of formula | accarding to claim 1 in free form or in
form of a pharmaceutically accaptable salt form, characterized in that a compound of formula



13. The use of a compound of fornmula l-ggcording to any one of clains
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or in another way, respectively in free formor in salt form is
converted into another conpound of fornmula I, a mxture of isoners
obt ai nabl e according to the nethod is separated and the desired

i soner isolated and/or a free conpound of formula | obtainable
according to the nethod is converted into a salt or a salt of an
conpound of fornula | obtainable according to the nethod is converted
into the free conpound of fornmula | or into another salt.




