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WO 20061090177 PCT/G1120061000684 USE OF
2-(2-NITRO-4-TRIFLUOROMETHYLBENZOYL)-1,3

IEOHEKANBDIONE IN THE TREATMENT OF PARKINSON'S

YC
VOISEASE "The present invention relates to, inter alia, the udé 6f &2006/000684

4-hydroxyphenylpyruvate 5 dioxygenase (HPPD) inhibitor in the treatment
of neurodegenerative disease. More sbéc’ifically, the invention relates to
the use of a HPPD inhibitor in an amount which is effective to treat

Parkinson's di : rtic ime inhibitqr.j
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NeutbdeyeRerateridoaie BaffEtt TRINANYEINE QH P WBHENRIENIN DISEASE
particular, 10 Parkinson's disease is increasing in prevalence due to
increasing lifespan. The disease is not very well understood, though a

key aspBlet psessidativentemralptesriosintiguiin ke mgoﬁa aépdmmw@czylpymvate
NEHIQRES:IR thesuP SRR NYIREEIARRT LR IRIR-2BLRRS LA A fore

reductions in striatal dopamine. Once striatal dopamine levels have been
dupsraficalby tsprsriicatiren s s hprin &8P b §sa@cspqant which is
SERAABIY to MG BWIAREIMS didckier RSB HHERVA BYhBSIRRUR NRUNPPES ARbitor is
Idogzé,zagyere are. pumerous i)ublica ions which provide an overview of the

é?%?éﬁ%@éﬁ{nﬁam RERRSHY Proia G e ERRTHRNS STOTRRIR ks for

patientEuiteitggkemve diksasenfdisatiendiftpatylalvsyldpicen adigarticular,
treatment,of.the disease involves increasing the brain su of dapamine .
M e e b e S e
cartrsteross uhdetsiood. ShairgibakriaraB®Bis exidativedamazantednliingsethisloss
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the BBB. Levodopa treatment has to be supplemented with other drug
(sSgueippide puirtabi oRATIRe RNt Rt ARsIERG e8Pl e ttkerpdpdelsd by
theenhatisIPdUsasReesersidareiioctscand pprrese S AXIRoAS

the levodopa cancentration in plasma, Slow-release 25 formulatjons of

 1SUTERS LI TS R B U R ARtIOS o 1RSSR A TRIFTRHS RIPAHEHons which
optividk Aftereyfew ofshrsitflawoiopartherapyb likatingsyhicidimeavetéew of
neur ve_ b losgt in t ient, the effectiveness of levodopa is
reéj ﬁégg@g‘%&%?é?r%téﬁlg%ﬁé%ﬂ%h%%?\%vggﬁano%f%l‘?éer?aefhe therapeutic margin
reducesVortenbapleursrPatriist eperiaidbe Piaprivsonidresympteing the brain

bgfere, helbpaxiAsepduehioparrdsieyst e 4ase s8It 3B B8 mine

increased without causin sid_e-effects%%rimaril dysldnesia. These

sitfelefared srestdha Ursituar: extien (Befbvarf b drerras drusrmsd fast

kipaits aftleveaapaiarns dhesUISEIIEAUPaMRRIQ S HEAIB QDS aE BB,

RS dp%%%amign has & E%%%g&@ﬁé%t"é‘ ewith other drugs (e.g. carbidopa) that inhibit
the metabolism of levodopa in other parts of the body ~ this reduces adverse side-effects
and increases and extends the levodopa concentration in plasma. Slow-release
formulations of levodopa are also used, but the kinetics of levodopa remain far from
optimal. After a few years of levodopa therapy, during which time more neurones have
been lost in the patient, the effectiveness of levodopa is reduced (referred to clinically as
“wearing off”) and the therapeutic margin reduces or disappears. Patients experience
Parkinsonian symptoms before their next dose is due (“off periods™), yet the dose cannot
be increased without causing side-effects, primarily dyskinesia. These side-effects are to
a significant extent believed to be the result of the fast kinetics of levodopa, and the
pulsatile dopaminergic stimulation that this causes. Dopamine receptor agonists are

available in the art and more are being developed, but their potency 1s limited. Such



available in the art and more are being developed, but their potency is
limited. Such agonists seem to be of' use. primarily, in the early stages of
treatment or as adjuncts to levodopa treatment. Other adjunct therapies
to levodopa treatment are also used and more are being developed. More
recent research into treatments is aifhed at identifying ways to detect the
disease before it becomes symptomatic, and to treat it with

ago;m%rgé%rrgt?oc@engsf"uge, %mﬁﬁiﬁ'mﬁ%cé%’ Q?&%% WPHQtﬂ{gﬁ‘te&I g'sj r!tlaﬁfncts to

oss of neurones and sQ halt disease progression. However
levppana At GEteCivifidNSFRRITY 0 BE LR HRH) HREER S F Ui dhe e e
arewhngtreadiyphdve symptoms, any treatment with neuroprotectants would

suppipmentLathesdhan ieRlacesiugs fortreating NS SHIRIAMSs AS®idl: the
disg?res né, ne.urggrotectants so far.only result in, at best, a modest delarlXSLQ i

$eas Of)?oér SHORSS rg)fﬂqenrt?ﬁgﬁl%a |ﬁ{gtﬂwge |%é53%’.t tv&lgﬁfg%%?g%re be
codpksitdpleffecpiovithes prahaceiscdhviineHorpaldnskseiirseard cisnBedintisease
propieyatian efdvsirdpraminadavels inlarkinsop:s diseasepaliasisely Riffficult.
Fmg oggglﬁ)ttsl%vhg 9 na%§/ %%Q/gnsu OUSLOC;QQ az{rrll N %‘%%lr%l%%pwﬁy%%u;%h?q%:ctants would
trBatment would be- more effective tha systemic levodopa 8opam|ne
SURRYRIRRSES WS B reRitent tEs I dOmEsItHIA it eRiREss AdPdordhdiresent,
newithrfeweanside-¢ifectsy The:prasent inventiondberefdss seeksetaeppovidession,

catliE cligy g pharacguytical for use in the treatment of Parkinson's
disease which pharmaceutical overcomes and/or ameliorates the

proble W I ARFTSHEE R EeRraRICSIAIRYIS e BHERRAYHA NBIT b FE kRt oduce
a amsagstesreothingreonmpuositiors leveds metRedgfermtiseitisssectpinieisit. This
coffcidOxyBRNYIPYsHMALR iIMEENASS D animrRisosUThdNatadineieRsald be

in levodopa and/or dopamine, synthesis is achieved. in one aspect, there
GG RS (S8 GF 2 (5 NHRAoT AHBBT O RyIBR By retmert could

majnRigyisleHesarmdboie (easapotHdycopidpeideriaceutically acceptable
salt thereefsdat theemanufastdsecaka medicameniies use.in heuieatmen for

us® fir? pRY I{Qe%%%gﬁeg tiygrlgii S 'dﬂe%?eo %ﬁfcﬁsgﬁ&lm %ﬁ?iéﬁlpgggiggaetq%nd/or

use as described above wherein said disease Is Parkinson's disease.
amgiipéca g aEkiet 1t B iepeNAPS 4= frifluoromethylbenzoyl)-1,3-
Cyclahexairediorie maycaxistvitnooe momdee tautoserichtorhsygneoafpositions
and/ %@{hbﬁ§h@”@1éﬂ I@E”BH LRGN £46 Qy%gyrﬂogté’vgﬁ'&@g%m d€animals
readily inter-convertible b keté)- enol tautomerism. . ,
such that’an increase in levodoga and/or dopamine synthesis is achieved.

In one aspect, there is provided the use of 2-(2-Nitro-4-Trifluoromethylbenzoyl)-
1,3-Cyclohexanedione (compound 2), or a pharmaceutically acceptable salt thereof, in
the manufacture of a medicament for use in the treatment of a neurodegenerative disease.

In another aspect, there is provided the use as described above wherein said
disease is Parkinson’s disease.

It will be appreciated that 2-(2-Nitro-4-Trifluoromethylbenzoyl)-1,3-
Cyclohexanedione may exist in one or more tautomeric forms, one of which is shown in
formula (1) (i.e. compound 2) : and which forms are readily inter-convertible by keto-

enol tautomerism.
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CVO 2006/090177 PCT/GB2006/000684 -3- NOz CO (ll) F3C -6~ HO
(Compound 2) It is to be understood that the invention includes the use of

wo Robliser4- Trifluoromethylbenzoyl)-1,3- Cyclohexanediong in 2% 9t noossa

such tautomeric forms or as a mixture thereof. 5
2-(2-Nitro-4-Trifluoromethylbenzoyl)-1,3;Cyclohexanedione is acidic and
readily forms salts with a wide variety o% bases. Particularly suitable salts
of 2-(2-Nitro-4-Trifluoromethylbenzoyl)-1,3- Cyclohexanedione suitable for
use as active i;q@redient%)in pharmaceutical compositions according to the
invention incldde *for exagyple, pharmaceutically acceptable base lo

addition 4 for example ali metal élSUCh as potassium or sodium),
a me galcium & }nagnesium) and ammonium
salts, and-satts with organC bases giving physiologically acceptable

cations (such as salts Wih methylamine, dimpethyiaaiye, trimethylamine,
piperidine and morpholine).
2-(2-Nitr-o-4-Trifluoromethylbenzoyl)-1,3-Cyclohexanedione may be

‘obtainel isto 1B sofstndribsighsdadentsromekedasithenents iy ahtel-

kAW, {OH QUGN P RIMEVEALY; SRAIRIRYS FRAUR AR SIS or as a

example, 2-(2-Nitro-4-Trifluoromethylbenzoyl)-1,3-Cyclohexanedione may
HaEBReMEHy obtained by reaction of 2-nitro-4-trifluoromethylbenzoyl
chloride with cyclohexane-l,3-dione in the presence of acetone

cyanhyédri@-afidadddbapashyivmah ds3tiswipkanedipreisasitisgpnd readily

Znitro-Arisifluerometby gybeilgride may itself be obtained from the
corresponding benzoic acid, for example by reaction with thionyl chloride

or oxalyl chloyl i5.deseribed in | i SiSs (J
ey an e e P o

Wi g
Tevirboyandinngsrisralnforses o5ARKTRORESEen PuUrlHeriepHtiRabeompositions
25&@%@8%&3%@1V&%9ﬂ@1@&@@§4exm1p16, pharmaceutically acceptable base-

addition salts, for example, alkali metal (such as potassium or sodium), alkaline earth
metal (such as calcium or magnesium) and ammonium salts, and salts with organic bases
giving physiologically acceptable cations (such as salts with methylamine,

dimethylamine, trimethylamine, piperidine and morpholine).

2-(2-Nitro-4-Trifluoromethylbenzoyl)-1,3-Cyclohexanedione may be obtained by
conventional procedures of organic chemistry already known for the production of

structurally analogous materials.

Thus, for example, 2-(2-Nitro-4-Trifluoromethylbenzoyl)-1,3-Cyclohexanedione
may be conveniently obtained by reaction of 2-nitro-4-trifluoromethylbenzoyl chloride
with cyclohexane-1,3-dione in the presence of acetone cyanhydrin and a suitable base

such as triethylamine.

The starting 2-nitro-4-trifluoromethylbenzoyl chioride may itself be obtained
from the corresponding benzoic acid, for example by reaction with thionyl chloride or
oxalyl chloride as is described in Reagents for Organic Synthesis, (J Wiley and Sons,
1967; editors: Fieser L. F. and Fieser M.; Vol 1, pp. 767-769) and is generally used

without special purification.
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-4 Similarly. 2-nitro-4-trifluroromethylbenzoic acid maybe obtained, for
example, as described by Haupstein et al. in J. Amer. Chem. Soc., 1954,

wPaoh08de1F by one of the general methods well known to theskilsflc noosss

person. The present invention still further provides the use as described
above wherein 5 the medicament comprjses compound 2 or a
pharmaceutically acceptable salt thereof and a further compound which is
also capable of inhibiting 4-hydroxyphenylpyruvate dioxygenase (HPPD)

I an Akl DiERentNEGKARSUIUEAR! VIR INLUSRAS or example,

described above wherein said medicament compriseS a dogamlne

agbseribed iy isresisift /v AN AMPTUHRER PIB%dES thétus@Sds or by one of the

desesibedaRave M ereinn seidJurdisamenicomprises levodopa and a
decarboxglase inhibitor. In a further aspect of the invention there is

provided BeRIEEERhBHERT R S BhARRS RIS Bt R asriobed gpove wherein
COHPRAIEhRRE Sophpivnassubioally Bece plabieasaltidileracisprbR salt thereof and

i R e i R S
indiertigam sbe(ERS DY dvictegharlal comprisi_ng a pharmaceutically effective
amount 'Pﬁg 910R0 ﬁg %’c%n%{?ﬁ %%%ﬁ%@ﬁ%\{ f’?l%clﬁ@?sb&gs&qge&hﬁr&g V@Hgfein

a pharmaceutically effective amount of levodopa and a means for the
dedidengdirareott oo mpaisnialopanmnaageiniirther aspect of the invention

there is @f@;ﬁfé@&%&ﬁa&mﬁi@%&B%m&&%@%@xﬁ@gﬁumm%m

compound 2 or a phannaceutically acceptable salt thereof and a
pFE crreethcemREsvRIsRdoRt B eviaBR A lER A oxylase
inhibitorandhatmeagsiootiie devdamiienedt inandaninad chipstihfurther
asgect of the%&ve {fjop there is rgvideda [ com%isin a%5 table salt
pRAPRTACEHRAK e Lo 8 amBL A SFARBS S 2 RSP RS aHe aGegRfzPle s
adosptdblel sgihathereofierlly ifivinmaceutic allip dffeotive apeowntzod a means for
c%g%gb%m@gxﬂg%s;g{%% inhibitor and a means for the delivery

0 an

thereof t animal. In a still further aspect of the invention there is
providedmadtiBdhipsasgoat phtmaceiesdingrefepriadgwkihcepprising a
%m&ae&acgﬁf&ﬁ%{mwﬁpﬁmﬁmb&%&%é&@%@%@pmm salt
y

C
pharmaceutically effective amqunt of a monoamine_ oxidase inhibitor and a

n@%#&?@ﬁ@a@ﬁgmﬁw&gb&ff&@ﬁ%ﬁmﬂt of levodopa and a means for the

delivery thereof to an animal.

In a still further aspect of the invention there is provided a kit comprising a
pharmaceutically effective amount of compound 2 or a pharmaceutically acceptable salt
thereof and a pharmaceutically effective amount of levodopa and a decarboxylase
inhibitor and a means for the delivery thereof to an animal.

In a still further aspect of the invention there is provided a kit comprising a
pharmaceutically effective amount of compound 2 or a pharmaceutically acceptable salt
thereof and a pharmaceutically effective amount of a catechol-O-methyl transferase
inhibitor and a means for the delivery thereof to an animal.

In a still further aspect of the invention there is provided a kit comprising a
pharmaceutically effective amount of compound 2 or a pharmaceutically acceptable salt
. thereof and a pharmaceutically effective amount of a monoamine oxidase inhibitor and a

means for the delivery thereof to an animal.

In a still further aspect of the invention there 1s provided a kit comprising a

pharmaceutically effective amount of compound 2 or a pharmaceutically acceptable salt



In a still further aspect of the invention there is provided a kit comprising a
pharmaceutically effective amount of compound 2 or a pharmaceutically
acceptable salt ¢ thereof and a pharmaceutically effective amount of a
further compound which is also capable of inhibiting HPPD in an animal
and a means for the delivery thereofto an animal. In a still further aspect,
there is provided a pharmaceutical composition comprising as an active

thelRgregient sempraudAIRY arrbainaseutically Aeceriakissaltnthersrharthiso
a har{nal%%limcalh %féeoctlve amourlt of C‘a further ch%ougd].whic his al o
capAgfsaBle o1 MRt 8 Poth Al &hifa 8p?i18%%ﬁly%g§heer Wit g cre0t o an
aniptsdrmaceutically acceptable diluent or carrier. In a still further aspect,
thherﬁqisaorguideifflrﬁx?h&@m@,euﬁ@@ Qf@nw&ﬁi&i&ﬂ £OPARFIBHGRIcal composition
armaceutically effective. amount of compound 2 or. armaceuti
e e e B AT bt

thegspaanihe BlypmmatewirBbhamfestatranvith of pharmisecotrRRONEceBifaiealso
carditlient aniciaities. HPAIStih funtheimspestiotixine tsgetbetidedhaa pharmaceutically

ace%g@arm%@%k copesition comprising a pharmaceutically effective
amount of compound 2 or a pharmaceutically acceptable salt thereof and .

a phiimiasllticil EraRRa: afiTint bf IEVEAEha2 oPHHARy gL TP R o
compisarmageativaliyudcebptalitetdituemoontcaf riempvendtill furthehaspeetitically

acdgr® is Rievided @RhalpReaticalicAMPAsiian: GABRRSH%a8dopamine agonist
P ar aceutaca&%/ Effe tl\r/r% %mc%lJCglhofaggem{gBPn(glz or a pharmaceutically
opé%%&é%gg it B ER Sup armace |ca?1y effctive amount of
levodiopa il dutibearbixplastwinibitoP'optitsdally totjemrsewigala composition
coppasmaceytisaycacceniaigdinentnsusaciaionpausil fusthepaspeieutically
acéhetra%llg’ &rl?\{}ll%re%@ #Haarmﬁlgr%gé%ﬁh% PGSR0 COMRRSTIG& odo a optionally
p armaceutlcaﬁy e e(;tl\):é amount of C mpoun§ f ora pharmacegtlcamy
to prathie Riafinsrabr Al ecprabiR dEBGHcaIAE ictive amount of a.
cate@iholk-Giitethythdranspecasehahibitopoptioetally tohathecaritbah composition

coﬁ%ﬁgﬁ%c? &&H&F}M@&ﬁ 8&59%@@{%“&@5&%%%&%&%& l_ ifU&h@ rpﬁ%&;euticaﬂy
there |s provided a pharmaceutical compositjon . comprising

sl BN oKk BARBE BT CEpB LR - of AOBAral ooy @
decabepradsie ishibiloe revicantlyal pivainonavduticaiiyre fieotive bnaoeantdfle diluent or
cafi@noamine oxidase

In a still further aspect, there is provided a pharmaceutical composition
comprising a pharmaceutically effective amount of compound 2 or a pharmaceutically
acceptable salt thereof and a pharmaceutically effective amount of a catechol-O-methyl
transferase inhibitor optionally together with a pharmaceutically acceptable diluent or
carrier.

In a still further aspect, there is provided a pharmaceutical composition
comprising a pharmaceutically effective amount of compound 2 or a pharmaceutically
acceptable salt thereof and a pharmaceutically effective amount of a monoamine oxidase

inhibitor optionally together with a pharmaceutically acceptable diluent or carrier.



inhibitor optionally together with a pharmaceutically acceptable diluent or

carrier. 6 In a still further aspect of the invention there is provided a

pharmaceutical composition comprising a pharmaceutically effective

amount of compound 2 or a pharmaceutically acceptable salt thereof and

a pharmaceutically effective amount@®f a decarboxylase inhibitor

optionally together with a pharmaceutically acceptable diluent or cagier.

in a gl fpher, aspect of he nyention there o provided s,phampaceuical.

composition comprising a pharmaceutically effective’amount of compound
coppgsophefmRicdngcaly HEEBstbfe balcthrersr AMPunprRirraBeatealy or 2
phaffectivecalhoamntcpfadlmealtdpeoteCtant optionalydogetiereftiiac amount of a
desaceucAo Aeaphaierdibient ik arpRirihe stilfw thekpeBaci Bhent or
cath§ invention there is provided a pharmaceutical composition comprising

a pharmaceutically effective amount of compound. 2 or a. pharmaceutically

accaPtabit SaittiEredPAAd Y PharMLtRIEANG B s cBURY WittodnP g ceutical
compenBeins MRy recepireamnesgeiist pptideralke togethier witlsempound 2 or a
ph@haaacalijcatepadse plable dive ahoracplitienate aisiillfurbern aspecuaf of a

nedRSHONRREPR GG S RRVided AR IRAGEU ISR COmRASINAN fRMPLISHL er.
a phiarmaCﬁPt%caklly effective rﬂrount of' compound 2 o
sa

ra .
n.a st er_aspect, of Ihe invention there, is provided a phammagceutical
pharmaceu |catfﬁ} acceﬁteafble tthereot and a pharr%aceuetlcallxy Sfredtive

CORMSIHNOFIBPEEE It B RsaNY B hetéscilih apRdmatatizamnd 2 or a
phacceptaisididilvenpablearaie thdieefinve ntipimstil denthall praidescaamount of an
adhaimRacauticalcempositionasdesstibedahoyanuhichiis in ajfieifaceutically

suitabtfle fPr O{al‘or parenteral administration. In a particular embodiment,
accse t& %dl uent or carrier

pharmaceutical composition is in palatable form suitable for oral ‘
 admifitr S nf et @ePrEnP thB G rBypESRsGry br Riblesd |5, Bhgaaceutical
comarditapstiemraecususpensionly oilffsuspensions; emulgignend 2 or a
pheispessthiaipovedessividispersiblegranules; Byipsandiplidffdiva futibett of
st SRORIment S Pharmaceytical sompesiticn:|s itendeskionaral ise.a0d

M e e TG e
abeypmihistratiom fara suifsbleHer especpareiaassiviideaitse of a

pharmaceutically efiectiraciamaidnpiefcampocuid2ngsaaidompasitialatasie form
suigsieribed:abavsindhaimeauiaciunefl the group consisting of: tablets; lozenges;
hard capsules; aqueous suspensions; oily suspensions; emulsions; dispersible powders;
dispersible granules; syrups and elixirs.

In a further embodiment said pharmaceutical composition is intended for oral use
and is in the form of hard or soft gelatin capsules.

In a still further embodiment said pharmaceutical composition is in a form
suitable for parenteral administration.

In a still further aspect, there is provided a use of a pharmaceutically effective
amount of compound 2 or a composition as described above in the manufacture of a
medicament for treating and/or preventing a neurodegenerative disease, wherein said
medicament is to be administered to an animal.

In a further aspect, there is further provided the use as described above wherein
said disease is treated.



medicament for treating and/or preventing a neurodegenerative disease,
wherein said medicament is to be administered to an animal. In a further
aspect. there is further provided the use as described above wherein said
disease is treated. 7 In another aspect, there is provided the use as
described above wherein said animal is a human being. In another
aspect, there is provided the use as described above wherein said
neufodeganeralive digease s Fadnsons disease. 10 aLrher asaethin said
there'is prowded3ﬁ1é lSe of a compoundecapa%fe of inhi iting

anig el poRypRRRgIPgruvate dioxygenase (IIPPD) in an animal in the
manufagirerofi@eniedicamenitondige tinethectreatiassttan dibo w eveakon said

neu%@egﬁd%ﬁ%ﬂ@&8@%5@%%6#31% 36 JRifirther aspect, there is provided the

use recursor compound in the manufacture of a medicament for use
in thid fratEsaRthdP grebataui ot Rerstro® gemeratiecarsalasa! Ipabiting
4-hpdrticupaceyhbodvatentisajgaliseagdiBIParkinsoatsmdiseasks HRRDacture of a

melBiRiRshat are BPRISaRIS D s ent SMvaNion, iogludR L AMPRLES:
of formula 1(the term fo

) mulafma\ly ginterchanged with co‘mé%ound 1):.0 I

T4 ( BUREL) GFheteiR? Ve T RS ODARFTY S E-CCRIBEe ™ the
mayfrstein: 6f is:Cresdicauimaeifpivhien @isthe thesatoriylonedshi T pargRioareol a
nelRtRseBterRile hydeageniar KPakiisRydageaifleRaso disease is Parkinson’s

disease.

HPPD inhibitors that are applicable to the present invention include compounds

of formula I (the term formula I may be interchanged with compound 1):

@]
T% @ (Compound 1)
| Q
wherein;
Tis T1
Wherein:

G is C or N wherein when G is N then only one of E and R, are present;

D is hydrogen or Rj;

E is hydrogen or Ry; or

D and E together are C,-Csalkylene which can be mono- or poly-substituted by Rg;

A is C;-Cralkylene which can be mono- or poly-substituted by Rs; or A may additionally
be carbonyl, oxygen or -N-R;- when D and E are other than C,-Csalkylene;
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D and E together are C2-C3alkylene which can be mono- or
poly-substituted by R6; A is Ci-C2alkylene which can be mono- or

V{ﬁ%—&%ﬁ{l}gted by R;; or A may additionally be carbonyl, %é%‘%‘f%‘}ﬁfom 684

-R7- when D and E are other than Cz-C3alkylene; WO 2
PCT/GB2006/000654 -8 R1, R2, R,, 4 Rs and R6 are each independently
of the others hydrogen, C1-C4alkyl, phenyl, C1-C4alkoxy, halogen,
hydroxy, cyano, hydroxycarbonyl or C1- C4alkoxycarbonyl; or R2 and R4

tegether,fo I .chal ' inter Y 0X

R G A S T L O SIS
apbemylake -Saferayebalngen. (Brdtasnecyamwisde X eAipoRY 98 ©1-Cdalkyl,
a&g%gg%g@%g,pr C;-C4aikylcarbonyl; Ro36 is hydroxy, Olvif, wherein. M
is an alkali metal cation or ammonium cation, halogen,

R34 R 0B rRERRA 5980 &rfnbaaBieueryREich £an ba IRPR—ERSH b peen

Cahdpdk ¥ s ubpn i Pdr Sul Rh adaahl et biey fod- thatkRb algalky it fahuCalans are
12ha|oa|é<élsulfonyl, C1-C6alkoxy-Cl-C6alkylthio,

CEPAEIAR SN AC B IR IS BB alkoxy-C1- Coallcylsulonyl,

B G R atkenythikokRABaatkenygisdfinyliGdeni2alkenylsulfonyl, C3-
C12alkynylthio, C3-Ci2alkynylsulfmyl, C3-C12alkynylsulfonyl,
M&lh@&m@hﬁ;me@@mmqw,aﬂcah metal cation or ammonium cation,

Gl ,legyeaﬁeﬁggx&ﬁﬁ%%kymm&%@@ﬂf&%@@ﬂ%&%ﬁ, C)-

Caalkylulfonyl, 1-C4alkoxy)2P(0)O,
clrEyiulandyy) siodotiidhie Aantoaotdsuttins i Rosarhaloalkylsulfonyl,

ROBERAANNHCRIAIRA NC(RNBryROASRAIANEIQ) NLC Glicoxy-C; -
RTINS SRR st
Gln@@ﬁikt?ﬁy,@fﬁmam;lmﬁﬁﬁﬁjﬁ ﬁ:}kﬂtbﬁﬁq&slbmﬂfdlﬁ}(y 65~|E:;alkloxycarbonyl—cl-
R s e et i e
Cl-dediajfeuifiniyd; Clalk eailaR60ion i -a Bty &ind 0 krRa38 (9 eheHbxy,
Dhﬁnx%iﬁp@ﬁeﬂxi%gmw,l@&%@%&gﬁ%{)ﬁ@h&@@@@ﬂ %PJQ%MIFI](;(O)NE, Ci-

ulfonyloxy, benzoyloxy or I-Cbalkoxy, wherein t

henyl |-
PTG SRt A S BRI B B TS B IAB Gi

- Nyeyepangidarboaaiisyl, C1-25 shaleationyoly Cdatkouk saeiarbonyloxy or

G R A N —
stituted by halogen, C;-Csalkoxy, C;-Cgalkylthio, C;-Csalkylsulfinyl, C;-Cealkylsulfonyl
or by cyano; or
Ros6 1s phenoxy, phenylihio, phenylsulfinyl, phenylsulfonyl, phenylsulfonylamino,
pheﬁylsulfonyloxy, benzoyloxy or benzoy!-C,-Cgalkoxy, wherein the phenyl groups can
in turn be substituted one or more times by halogen, nitro, cyano, C;-Cyalkyl, C;-
Cyhaloalkyl, C;-Cjalkoxy and/or C;-Cghaloalkoxy,
or Ryse 1s a group Hetgy-thio, Hetgg-sulfinyl, Hetgg-sulfonyl, Hety;o-(CO)O or Hetgy-
N(Ro47); wherein
Hetgy, Hetog, Hetog, Hetoro and Hetg;; are each independently of the others a five- to ten-
membered monocyclic or annellated bicyclic ring system which may be aromatic or
partially saturated and may contain from 1 to 4 hetero atoms selected from nitrogen,
oxygen and sulfur, and each ring system may contain not more than two oxygen atoms
and not more than two sulfur atoms, and the ring system itself can be substituted by C;-
Cgalkyl, C\~-Cghaloalkyl, Ci-Csalkoxy, C,-Cshaloalkoxy, Ci-Cgalkylthio, Ci-
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Heto 7, Hetos, Hetog, Hetolo and Hetol11 are each independently of the

others a five- to ten- membered monocyclic or annellated bicyclic ring
“ﬁy%g(%y(\{w;;h may be aromatic or 30 partially saturated andﬁéﬁg@%r&%s A

from 1 to 4 hetero atoms selected from nitrogen, oxygen and sulfur, and

each ring system may contain not moregdhan two oxygen atoms and not

more than two sulfur atoms, and the ring system itself can be substituted

by C- C6alkyl, C;-C6haloalkyl, C1-C6alkoxy, C1-C6haloalkoxy,

' o, 61 077 F I;B&QQ 4 3-8 ‘
g%‘%%a%ﬁg% %}}_%;’5&' cy%%ﬁf@‘(%%% ‘alkyl)agrélqilr%ggl%fgrlfﬁf Cullylamine,
direogonArgRm MK O R Bl ey et He RS R PR g nEFRpeRatom in the
substisepnts oisthe piligaRmANBdR;the heterocyclic ring are other than
halogen; R037, 8035, R039, R040, R041, R042, 8043, R044 and Ro47

afBafEmHED St Ry dRaRetothdt e RS GrogiT 618 IRIBRIRYPY RbDS others

angdBf2a getiupsry8e39 and 8040 together or RO41 and Ro42 together

of,R043.and. 8044 together pyrrolidino, piperiding, morphplino ar
RSSO SRR e S Ot (R b P AR, P Row
otopathdr2rd fyR8UdMoO, RERInGendpholine reithiRoorisibijarogbivh can be mono-

C1-C4al - 4[3;1!9 I -C6cycloalkyl, C2-C4alkenyl, C2 15
C%ﬁéﬁ%/%ﬁ@etr%y, it ﬁ%gg&c?ggble for the phenyl group to be
s@bstituted one or more times by Cl-C6alkyl, Cl-C6haloalkyl,
Cl-C6alkoxy, Cl-C6haloalkoxy, halogen, cyano, hydroxy and/or nitro; R35
is hydrogen, Cl-C4alkyl, CI-C4haloalkyl, C3-C6cycloalkyl,; C3-C4alkenyl,
C3- C4alkynyl or benzyl, it being possible for the phenyl group to be
substituted one or more 20 tiRg; by C1,C6alkyl, Ci-C6haloalkyl,
Cl-C6alkoxy, CI -C6haloalkoxy, ha , cyano, hydroxy and/or nitro;
R36 is hydroxy, O"M+, wherein al\ alkali metgj;cation or ammonium
cation, ‘N~ R

R
wherein '
Ras is hydrogen, C,-Cjalkyl, Ci-Cshaloalkyl, Cs-Ceeycloalkyl, Co-Cialkenyl, Co-
Caalkynyl or benzyl, it being possible for the phenyl group to be substituted one or more
times by C;-Cgalkyl, C;-Cghaloalkyl, C;-Csalkoxy, Cl-C§hana1koxy, halogen, cyano,
hydroxy and/or nitro;
Rss 1s hydrogen, C,-Caalkyl, C;-Cshaloalkyl, C3-Ceeycloalkyl, Cs-Caalkenyl, Cs-
Cialkynyl or benzyl, it being possible for the phenyl group to be substituted one or more
times by C;-Cealkyl, C;-Cghaloalkyl, C,-Csalkoxy, C;-Cghaloalkoxy, halogen, cyano,
hydroxy and/or nitro;

Rse 1s hydroxy, OM", wherein M is an alkali metal cation or ammonium cation,
halogen, C;-Cizalkylsulfonyloxy, amine, Ci-Cyalkylthio, Ci-Ciialkylsulfinyl, Ci-
Cisalkylsulfonyl, C;-Ciohaloalkylthio, Ci-Cyzhaloalkylsulfinyl, C,~Cizhaloalkylsulfonyl,
C1-Cgalkoxy-Ci-Cealkylthio, Ci~Cgalkoxy-C;-Cealkylsulfinyl, C;-Cealkoxy-Ci-
Cealkylsulfonyl, C3-Cypalkenylthio, Cs-Ciaalkenylsulfinyl, C;-Crralkenylsulfonyl, Cs-
Cioalkynylthio, Cs-Cjralkynylsulfinyl, Cs-Ciralkynylsulfonyl, Ci-Csalkoxycarbonyl-C;-
Caalkylthio, C;-Caalkoxycarbonyl-C;-Caalkylsulfinyl, C;-Caalkoxycarbonyl-Ci-
Caalkylsulfonyl, (Ci-Caalkoxy),P(0)O, C;-Caalkyl-(Ci-Cialkoxy)P(O)O, H(C,-
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halogen, C1-C12alkylsulfonyloxy, amino, C1-C4alkylthio,
C-C12alkylsulfinyl, CI- Ct2alkylsulfonyl. Cl-C12haloalkylthio,

+ g{g;llkylsnlfinyl, Cl-Cl2haloalkylsulfonyl, -C6a|ky|sulw
Cl-Coealkoxy-C1- 25 C1 C6alkaxy-Cl-C6alkyl'thio, CI-C6alkoxy-C,
Cé6allylsulfonyl, C3-Cl2allcenylthio, C3-C12alkenylsulfinyl,
C3-Cl2alkenylsulfonyl, C3- C12allcynyithio, C3-Cl2alkynysulfinyl,
C3-C12alkynylsulfonyl, C1-C4alkoxycarbonyi-C1- C4alkylthio,

AR iRt R IO RS E S0
H{CTwiky Redeindo1y, CRCEABRICEI00TB8Y, LoCTadikoxigmiondoxy, Cs-Cs-

TN SRR, R RNy .

-C1 onyloxy,

caalksliiigehamprhyibipicheabdyallsae b pieripbaipups can be substituted

Koy earpenyioxy.(GrGtLal kyltbiagankemugxceicalkylsul fonyl or by
C12alkylthiocarbamoyl, wherein the alkyl, alkenyl and alkynyl groups can
b®&bSMtuted 5 by halogen, CI-Céalkoxy, CI-Céalkylthio,

ngfﬁﬂﬁélmﬂh. ﬁﬂﬁhﬁﬁﬂ*ﬁ%ﬁﬁ'wtﬁmﬁ}lfhhflr ;ﬁliér@mh miﬂ?rh{, Bﬁiﬁlﬁﬁaﬂtﬁﬁ%ﬁm,
phenylt enylsulfinyl, phenylsulfonyl, isulfanylamino
R, BSRHA RS S Fog ek doyP TRl i phem
ferdhps phenyltagse apisstitttadote be rsobdiitutetyordogemoredi resdyCi-Caalkyl,
halo [ 8 Cdalkvl 1o S - lkyl, C-C4alkoxy and/or
Céll?gggé%ﬁ;ﬁg%%?g%g%%%s a gro(élpél:fll]é%’f?é-tbio, VI8-sulfnyl, I-let9-sulfonyl,

|98 Ros(c OpYHr FrirciriiRaet)-suliiste il aet fonats Hiterd ot aHE  HYR 47);

agg&agh independently of the others a five- to ten- membered monocyclic
or_annellated bicyclic rin%ﬁs%/stem which may be aromatic or 15 artialle/
€11~

sHlratitpaitinAst eshthiichorie FaaHeRs SR dhsethstr e to
nitf@gefeOxygRoRId stliiciand dashiingrsysianmmdichontd baabmaie or
than.t t d.not han t Ifur at d the.ri
A SV B R S R e,
Cixeenlkuokyy1r, @ohatohikog pyCamGeatiopbit; BT n®satkystftnAygen atoms
%}E&ﬁ@é ylsy m&ﬂiéﬁ%ﬁ%&%‘ﬁm{ﬂ%&iggwﬁi (LEARlINATIN Dy C;-

1alogen, cyan, nitro or b , and the substituents on the nitrogen

Rl e ey iR g A bR e A M6 5 a7 REBORDS, RO,

B2006/000684

. RA&1RA%11R48 R4 and Rdngresqastindgpradapinehihaiqtbetialkylamino,

halogen, cyano, nitro or by phenyl, and the substituents on the nitrogen atom in the
heterocyclic ring are other than halogen;
R37, Rsg, Rag, Rao, Ra1, Raz, Ras, Ras and Ry; are each independently of the others
hydrogen or C;-Cealkyl; or
Rj37 and Rag together or Rae and Ry together or R4y and Ry, together or Rys and Ry
together are pyrrolidino, piperidino, morpholino or thiomorpholino, which can be mono-
or poly-substituted by methyl groups;
orTisTs

Rso~Zo

N/ \

~ R
O 0 (T3);
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hydrogen or C1-C6alkyl; or R37 and R38 together or R39 and Roo
together or R41 and R42 together or R43 and R44 25 together are

“Qy%(a*%%?”piperidino, morpholino or thiomorpholino, Whic%@{:ﬁ%&?@&-s“

or poly-substituted by methyl groups; or Tis T3 77 R50 ~0

49 (T3); WO 2006/090177 PCT/GB200 {000684 -11- wherein R49 is
C1-C4alkyl, C1-C4haloalkyl, C3-C6cycloalkyl or halo-substituted
C3-Cécycloalkyl; 701 is a chemical bond, 5, SO or SO2; or -CO2 R50 is

h togen or C1-C3alkylene which can be substituted by the following
substituents: 5 halogen, hydroxy, C1-C6allcoxy, C2-Cé6allcenyl,
AR5k gl . 3°C Salydiorliivyl (1 el tledicyl- O, i@ Basidijnted Cs-Cocycloalkyl;

S RAABACA GeBlIC0NY G S hatiory (3-oxetanyl)-oxy, C.-
Cé)alkyl-substltuted (3-Oxetanyl)-Oxy, benzylthio, benzylsulfinyl,

bRmziASuHErEAn phEmsardmexyhisheay bvisutidapikbifiigi feowing substituents:
Phasyiautomdx it @?iﬂgaﬂ@%%i%%-@@mab@mm%%gg?@ggm Ci-

grougﬁs in turn to be substituted by one or more C1 y
CeRliERIRS - ClBamon sBHOEshalbakeRy - Halbedko By Aro X kg xy: Cr-
aQgHar NERBSIGHADS -0k &b@ ISarfehu z il heingpessi@iar sheyisulfonyl, phenyl,
phenyl-containi roup in turn to be, substi teqnb one or more
Oy A L e Ty TR o S kg pheny-
cymhbetmylaaainidfogmitpe groups) béwbRHfdE BlG6aytiaalCylCsalkyl, Ci-
AR O G ?a(t}‘ EShAsH tﬁg E%V%&’r?o'k (g'séz%etﬁ‘}y' it
o R R SRS, P R Wl e e
groups;
or Rsp is phenyl, it being possible for the phenyl-containing group in turn to be
substituted by one or more C;-Cgalkyl, C;-Cghaloalkyl, C;-Cgalkoxy, C;-Cshaloalkoxy,
halogen, cyano, hydroxy and/or nitro groups,
or Rsp is C3-Ceeycloalkyl, Ci-Cgalkoxy- or C;-Cealkyl-substituted Cs-Cgeycloalkyl, 3-
oxetanyl or C;-Cgalkyl-substituted 3-oxetanyl;
orTis T,

RO45

0 (Ta);

wherein
Ross 1s C;-Cyalkyl, Ci-Cghaloalkyl, Cs~Cecycloalkyl or halo-substituted Cs-Cgeycloalkyl;
and their pharmaceutically acceptable salts, isomers and enantiomers.

The compounds of formula I also include the salts which such compounds are
able to form with amines, alkali metal and alkaline earth metal bases or quaternary
ammonium bases. Among the alkali metal and alkaline earth metal hydroxides as salt
formers, special mention should be made of the hydroxides of lithium, sodium,
potassium, magnesium and calcium, but especially the hydroxides of sodium and
potassium.

Examples of amines suitable for ammonium salt formation include ammonia as

well as primary, secondary and tertiary C;-Cygalkylamines, C,-Cshydroxyalkylamines
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N wherein 20 R045 is C1-C6alkyl, C1-C6haloalkyl, C3-C6cycloalkyl or
halo- substituted C3-Cécycloalkyl; and their pharmaceutically acceptable

rs and enantiomers. The compounds of formulal,lcqlghyagwﬂ%m
the salts which such compounds are able to form with amines, alkali
metal and alkaline earth metal bases or guaternary annnonium bases.
Among the alkali metal and alkaline earth metal hydroxides as salt 25
formers, special mention should be made of the hydroxides of lithium,

SEEHUTLCRABRSHID) AR et%%ﬂaﬁﬂﬂéﬁ@wﬁnﬁﬁé esR@eialhe thepropylamine,

hydroxides of sodium and assium. Examples of amines suitable for

alSAPRSRRIAT S ARt BTY H%%?ﬁ?ﬁ’énth%‘ﬁt@tp%sﬁﬁmﬂﬁm@éc%&t’é?wm
anébigriae(ottiiankyiamingsnt; leshydiexyalityieoyngsnd/ Qexadecylamine,

2 06/090¥J}177 PCT/G 2006/000684&??’ ﬁ%nd C2-C4alkox alkgr mlnes for
R YR RS TR PR R R RS S tﬂ?n&’e@bi%?ﬁy? %he

fomthyﬂ}dapﬂunemsom&rﬁmwmgimm|neth3ﬁ1mmylﬁwtmnhe,>mlﬂlmmetadecylamine,
het%é) a;?rir?e(::tgtlﬁ\% aml Iar%neb&e amln ﬁ Iamlne

hex annln’e ecyafnln oca cyaml t?iylamlne

niethyhstytﬁmp}dadm@ﬂamemﬁwé&ylamm dmemym@mytam mgsopropylamme, di-
Bdecyamingn e RO RAGRIAMINGy R mine,

ethylhe tylamine, ethyloctylamlne hexylheptylamlne hexy octylamine,

dﬁt?éfﬁ&ﬂ%ﬁa@t%}m&tﬁﬁé’fapﬁl%w&rtﬁ?igoﬂﬁ%ﬁ%W dieghanolamine,

n}@émﬁﬁﬁﬁﬂib@n&bﬁtﬁénbdW&M@W@Wﬁnﬂiﬁ%ﬁﬁﬁ@?%amme n-pentenyl-

dj hg%‘ﬁ lamm%a%%ﬁgﬁ ntgt(%g}efhp _#%}%? nol%r{ﬁlg;lﬁ] F@mine,

higtyllﬁthdmmlmm mnmaﬂylamnctize tnetinyiamihe) mqfnqer?pymnltemthi@mnpmmine,
2,3-di ute ine, di amine exenyl-2-amine,
e e M S M, AR

trissrspsaiamine sihetorainines bistgrivisaminesdotsrgmsnaridine,
trhﬁtméaituaemméh%yﬁmm A8 SRR I En ) JRrRCY ke and

amines, for example pyrldlne 15 qumollne |soqumoI|ne morphollne

DASEHE YRS RS0 foTe GRS Al s FRet AR RLngR i FilAF yanilines, o-,
afﬁlaimrieaﬂt@mgwmwﬁywa&meﬁmeetbemaﬁw@eﬁpﬁmﬂxmh&ea ®; mMmd p-
nﬂa tolulldlneg Phené/e e%gt es benzidines, hth&/ijamlnes alnd 0-,
m=and p- ‘éh%ro“ar?ﬁ%’nelé‘ (P EEY NG RERIRRY 186 CESREPRHE RS
driiopro @damm@e compounds of formula I wherein T is T; are preferably in enolised

forms or in the form of salts, formula I also includes the enolised forms of formulae Ja,

Ib, Ic and Id wherein M is hydrogen or a metal ion or an ammonium ion.

Ry o wm. Ry o wm Ry o
D o} D o} D
A —
E Q E Q E
R 2 R z R 2 ©
(1a) (Ib) {lc) (id)

Since compounds of formula I may also contain asymmetric carbon atoms, for
example in the case of the carbon atom carrying Ry, D and A, all stereoisomeric forms
are also mcluded.

The organic substituent Q may be an inert substituent of any desired structure,

provided that the compounds of formula I retain their action as HPPD inhibitors in
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Because the compounds of formula | wherein T is T; are preferably in
enolised 20 forms or in the form of salts, formula | also includes the

de% farms of formulae la, Ib, Ic and Id wherein M is hyg; or

“?npetal ?())gr?%rrﬂn ammonium ion. RrO M*RIOR, OMRI O (%9/%'%0&%0(&84

QEOEQEIOOMO0OM-R2R2 R_Zlgzg (la) (Ib) (Ic) (Id) 25 Since
compounds of formula | may also contain asymmetric carbon atoms, for
example in the case of the carbon atom carrying R1, D and A, all
SIRifRisomert B, A AR rke, TOEAMRNG SHASIERLQ MRt
be an Inert substituent of any desired structure, provided that the
cormpomsaelonedivds desadkathhreinaction as HPPD inhibitors in WO
2006/0993¢ ;Zr@%&éﬁ!@%%QQ@ID&O&%_Suﬂ&it%M&yﬁ,%Mﬁét&%fe{&%lﬁﬁyl group,

compounds may be carried out in accordance with'the” experimental ~
nTERREHY HADEBRY, Refer ceine YrandramipalintaherasRr.dtip substiation
phafrh pytidyt erogieraanirespLbleaRectllyideaenaaub ¢igpsieai a0 rmula I

and 2-nicotingyl derivatives, the supstitution 5 pattern of those groups
b?%&#é%ff%%?@@ﬁa%@ammm% #E%npounds of formula | retain
their actinn pattRRiHbitnsat akh HIPRD. ithidipeak el esrepohadirot v said I
HPPDeiiIthbitors are compounds of formula | wherein QisQj Raz A2 (Ql)'
RAI Ras Rao 10 wherein Al or A2 are independently selected from
nethide, C(Ral) or N(O)p; (wherein preferably

Ra,

|
A

2N

! (QI),
Rag

=
Ra;

Ra,
wherein
A, or A, are independently selected from methine, C(Ra;) or N(O)p; (wherein preferably
at least one of A or A; is methine
pisOorl;
Ra, is hydrogen, C;-Csalkyl, hydroxy,'Cl—Csa]koxy, C,-Cehaloalkoxy, C3-Csalkenyloxy,
Cs-Cihaloalkenyloxy, Cs-Csalkynyloxy, Ci-Caalkylearbonyloxy, C;-Csalkylsulfonyloxy,
tosyloxy, C;-Caalkylthio, C,-Caalkylsulfinyl, C;-Cjalkylisulfonyl, C;-Csalkylamino, di-
C1-Caalkylamino, C;-Cialkoxycarbonyl, Ci-Cshaloalkyl, formyl, cyano, halogen, phenyl
or phenoxy; it being possible for phenyl in turn to be substituted by C,-Csalkyl, C;-
Cshaloalkyl, C;-Csalkoxy, C;-Cshaloalkoxy, halogen, cyano or by nitro;
or Ra; is a three- to ten-membered monocyclic ring system or, together with Ra, or Ras,
annellated mono- or bi-cyclic ring system which may be interrupted by oxygen, sulfur,
SO, SO,, NRag, carbonyl and/or by =NORa,, the ring system, unless it is annellated,
being bonded to the carbon atom of the substituent A; directly or by way of a C;-
Caalkylene, -CH=CH-, -C=C-, -CH,0-, -CH,N(C;-Cgalkyl)-, -CH,S-, -CH,SO- or -
CH,S0;- group, and the ring system may contain not more than two oxygen atoms and
not more than two sulfur atoms, and the ring system can itself be mono-, di- or tri-
substituted by C;-Cealkyl, Ci-Cghaloalkyl, C,-Cgalkenyl, C,-Cshaloalkenyl, Cs-
Cealkynyl, C,-Cghaloalkynyl, Ci-Cealkoxy, C;-Cehaloalkoxy, Ci~Cgalkenyloxy, Cs-
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at least one of Aj or A2 is methine pisOorl; 15 Raj is hydrogen,
Cj-C6alkyl, hydroxy, C1-C6alkoxy, Cj-C6haloalkoxy, C3-C6allcenyloxy,

320995@ Ilkenyloxy, C3-C6alkynyloxy, C1-C4alkylcarbon :
W@I-C4z/;1l y]??ulfonyloxy; tosyloxy, CI-C4alkylthio, C1-C4a|ky|y§l§ﬁ?g;ﬁ,2006/000684

Cj-C4alkylsulfonyl, CI-C4alkylamino, d_i-lg:_l-C4aIkyIamino,
C1-Caaikoxycarbonyl, CI-C4haloalkyl, fonnyl, cyano, halogen, phenyl or
phenoxy; it being possible for phenyl in turn to be substituted by

el A% Cablnplod S1:6alas eLChalsalko felogen.

cyanoof by nitro; or R;gtls a three- to ten-membered monocyclic ring

el Bio S gethakyiviinad orrakoahRetaabyiiundC ok wmlkyiorebgmyl-
systemmah neaychaiipisaBiag by, e kniy tyans0, -8 % MR85 -

carbo% and/or by =NORa7, the ring system, unless it is annellated,

bEBORE CtresRaU LR gk s cabiutttRt Girtehglor by swifrot

2 REGRAIY BRE, B atino QR -GHE QI RN (s QAN H(C, -

- S-, -CH22S0- or - CH2S02- group, and the ring . system.may capjaif

GEBRARER B S LIS TATS S B o

apigkthyé anddhsystihiodariiteetf besmetiodedierothtriptsnlybtitngdd B-Csalkyl, C;-
o AR PR ey MR, and b

g%ﬁ%@ny k»@f%‘ al 0 Ilcz?/%%%(aiqﬁa‘ aﬁi(gi)?y,%% glélgfﬁgl}(’l)t/%’ and substituents

C3LdBaierspofipnea WohpGospdo IR PE TiBB iond/dogess -14

Chatsy G CRalky it oS haloalisithimeiea; Coallcenylthio,

C3-C6halo- alkenylthio, C3-C6alkynylthio, C1-C4alkoxy-Cj-C2allcylthio,

ceaalkyiCapborshe et aalksmrrecreubmalngbarms ryrerhihicprip mono- or

cyanosEHsGhalicyithigo fan GRRHEYISHI M, oitohatDadads BifiRY|chain not being
I-C6alkylsulfonyl, CI- 6%an %y.lsulfonyl, 5 aminosulfonyl,

g?—"(‘?%%‘#kéfae i 65%1}1?03#;%? Riﬁ% Zalkyl)aminosulfonyl, di(Cl-

CHalkyiydmino Chlegem yanCritrdo plgloylyalio/Oraienay thic silloeingC: -

p@,ség%‘?z QF ehanyl ’E‘f’?ﬁ 36%5'/ TN, fiﬁh‘?&gﬁé ted on the phenyl

riné. y C?%-Cl:’aaf%%, (% c3 6Eﬁéa y%CfL-Cnggﬁoxy, 1-C3haloalkoxy,

h&loBeryeyan® dr By -nited)ahd <HB<e0ent(@nhakyithdée iRt tkyD-.

helRyQeYAHG OS99l han DaIagen: e of -BALIGIRFSBRUMNROMHISN SO,-,

the %?%12 -X6-X5-X7; Whelr(gln X6 is a C1-C6alkylene, C3-C6alkenylene o)r ’

CCaatRaHyIRE chantiprr & DE TR poly-substituted by

hRlngehyahaden, 1y Xgalke, Wsalaniafithi Gonds qi toaythaindlalidtignyl-C: -

bﬁ’lga%go%%ﬁf‘a%?aﬁ?ﬁs%ﬁ’%’o%ﬁ? Qha(csafrbonyl, C;-Caalkoxycarbonyl, Ci-
Caalkylcarbonyl, phenylcarbonyl or phenyl, it being possible for the phenyl groups in
turn to be substituted by Ci-Caalkyl, C;-Cshaloalkyl, C;-Cqalkoxy, Ci-Cshaloalkoxy, C;-
Cyalkylcarbonyl, C;-Cyalkoxycarbonyl, C;-Cjalkylamino, di-C,-Cyalkylamino, C;-
Caalkyl-S-, C1-Cyalkyl-SO-, Ci-Csalkyl-S0O,, Ci-C,alkyl-S(0),0, C-Cshaloalkyl-S-, Ci-
Cshaloalkyl-SO, C,-Cshaloalkyl-SO,, Ci-Cshaloalkyl-5(0),0, Ci-Csalkyl-S(O),NH, C;-
Caalkyl-S(O),N(C,;-Csalkyl), halogen, nitro or by cyano;
Ra7 18 C;—C4alkyl;
Ra; 1s hydrogen, C;-Cealkyl, C1-Cghaloalkyl, C;-Cgalkenyl, C,-Cghaloalkenyl, vinyl
substituted by C;-Csalkoxycarbonyl or by phenyl, C;-Cgalkynyl, C,-Cghaloalkynyl,
ethynyl substituted by trimethylsilyl, hydroxy, C,-Csalkoxy, C;-Csalkoxycarbonyl or by
phenyl, Cs-Ceallenyl, C3-Cecycloalkyl, halo-substituted Cs-Cgeycloalkyl, Cy-Cealkoxy,
Cs-Cealkenyloxy, Cs-Csalkynyloxy, Ci-Cshaloalkoxy, Cs-Cshaloalkenyloxy, cyano-Ci-
Caalkoxy, Ci-Cialkoxy-Ci-Caalkoxy, Ci-Caalkylthio-C,-Caalkoxy, Ci-Cyalkylsulfinyl-
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Xs is hydroxy, Cj-C6alkoxy, C3-C6cycloalkyloxy,
Cj-C6alkoxy-C,-C6alkoxy, CI- 15 C6alkoxy-Cl-C6alkoxy-Cj-C6alkoxy or
i~ ulfonyloxy; X5 is oxygen, -0(CO)-, -(CO)O-, -0( - :
“@%@@L}%ﬁyo-o-, -0-N(C1-C4alkyl)-, thio, sulfinyl, su|fony|,q'@f?‘;m”"6’0"‘"’84
-S02N(CI-C4alkyl)-, -N(C1-C4alkoxy)S02-, -N(Cj-C4alkyl)S02-,
-N(Cj-C2allcoxy-C1-02aikyl)S02- or -N(CI-C4allcyl)-; Rah is hydrogen,
C1-C4alkyl, CI-C4alkylthio-Cj-C4carbonyl, C1-C4allcylsulfinyl-C1- 20

Cacarbenyl, Cl- | I-Cl ~Ci- .
T B D e Rt o
gfalbslthiadm-fodbydugSundiéd -Hyabpisdaryl, Crichdatdayiiio, Ci-

e 4ha | ligylg -C4alko) e
ot el Shslalim S atanmpmc
cekanxnaseryee: caallyissione Cotalkmaisaiaps Ccf mikylsuifonyl, benzyl-

CéhaloaldS0n& Gdbaloatit Ay atainS; Analoaio ARED, C,-Csalkylamino-
CI-C4aIkyI,—qS€(O 2NH, C1- C4alkyl-S(0)2N(Cj-C4alkyl), halo?en, nitro or b

Yoo
Rk &R ARSI, BragEnx s PR R e L draRs R enylthio,
Cehrézonikenyl, o= gHeofalOmika Ntlb ifp/bossibRtfut@BeBhenyl-containing groups in
C1-C2alkoxycarbonyl or, by, pheny, alkynyl, C2-C6haloalk | )
o R g e Aot T CE gy v Ceoitoy,
Clizlcgalkepapoarbboyyitoe. by Fohen(IS-C3-CekignPt CEcdajkidalh§,-Ci-Caalkyl,

heje-eubstivientfrserrclealiodafeh oMo CCIGERUCNIG K ariy - 5-C;-

C3-Céalkynyloxy, C1-C5haloalkoxy; C3-C oaTIcenonxy, cyano-
CleikaleyN €1-Calindind ch-C oo cl-alaltyiid-cLairglierapo,

C@é%ﬁik}’i?@ﬁ@ﬁl\%@y@%@@?ﬁ%ﬂyﬁ Gl (B2 QAN B8 Anol Bydroxy-C; -Cualkyl,
C1-C4alkoxy C1-C4al)kélsul onyl-C1-C4alkoxy

cealfiBRCatuetib A couiésiy B ealiy s el § Gty Cr-
Cdizﬂﬁﬁlkiﬂ&fﬁ?ﬂyil@ﬂ,l@ﬁhﬂ@@ﬁyim,%Esﬁlﬁébiﬁicﬂﬁﬂfﬁ’fﬁ&ﬁ'@lrlﬁaﬂwh Ci-
Cl- alo S - carbonyl-Ct-Cda 19,

Ciﬁﬁgox oa?*rj_tb%wy—lE‘é%%gi‘lyﬁ?ﬁﬁq)%gxycarQOXyloxy—é1~5¥a ﬁ, 81 -€4thodano-C;-

oXxyca )

C@g@h}dlmga_my]rﬁg@a@@mmawlb@n@hﬁcﬂa,mni@i=S@11,<y1, di(Ci-
b%”%ﬁz@ﬁfno%%%h&’}%@'ﬁ@u k?l%ﬁlg@ﬁ'ugﬂ —'@?%4%3@34%ml[@{-c4aﬂcyl, or
sul?orjyl, c|(C1-C56a?kylammo)sulfonylz benzvioxy, benzyl, phenyl, )

pRenid BrreRyRATBICBREISH SIARPKH O Sh ergrSairshicTe Be iR sysisini e high may
the: RREMtCOHTANING grauRS dhnBMaiocbe SH BRI o) MhGdrCaalEWelected from

C1-C3haloalkyl, C1-C3allcoxy, C1-C3haJoalkgxy, .halogen, eyano or b
B R R 6 et SR DS ot SR Ahg ot by way of
OSeeiibatnal kIHESH-CC=CAhaIHaICYICBIRCCARIPANCY SO- or -CH,S0,-

N %%i;?é‘&l'%% %hcc:g]é-ystem may contain not more than two oxygen atoms and not more

than two sulfur atoms, and the ring system itself can be mono-, di- or tri-substituted by
C-Cealkyl, C1-Cghaloalkyl, Cs;-Cealkenyl, Cs-Cghaloalkenyl, Cs-Cealkynyl, Cs-
Cehaloalkynyl, C;-Cgalkoxy, Ci-Cghaloalkoxy, C;-Cealkenyloxy, Cs-Cgalkynyloxy,
mercapto, C;-Cgalkylthio, C;-Cghaloalkylthio, Cs-Cgalkenylthio, Cs-Cghaloalkenylthio, -
Cs-Cealkynylthio, Cp-Csalkoxyalkylthio, C3-Csacetylalkylthio, Cs--
Cealkoxycarbonylalkylthio, C,-Cacyanoalkylthio, C-Cgalkylsulfinyl, C)-Ce-
haloalkylsulfinyl, C;-Cealkylsulfonyl, C;-Cghaloalkylsulfonyl, aminosulfonyl,
C-Coalkylaminosulfonyl, di(C,-Csalkyhaminosulfonyl, di(Cy-Caalkyl)amino, halogen,
cyano, nitro, phenyl and/or by benzylthio, it being possible for phenyl and benzylthio in
turn to be substituted on the phenyl ring by C;-Csalkyl, C,-Cshaloalkyl, C;-Csalkoxy, Cy-
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C4alkyl, N(C1-C4alkyl)-SO-C1-C4allcyl, N(C1-C4alkyl)-S02-C1-C4alkyl,
eyano, carbamoyl, C1-C4alkoxycarbonyl, formyl, halogen, rhodano,
“%Qi@% Ohgl oxy-Cl-C4alkyl, C1-Caalkoxy-Cl-C4alkyl,

4’a? yl-S-C1-C4alkyl, C1-C4alkyl-SO-C1-C4allcyl, C1-
C4alkyl-S02-C1-C4alkyl, oyano-C1-C4alkyl,
C1-Cé6alkylcarbonyloxy-Cl-C4alkyl, C1 15 C4alkoxycarbonyl-C1-C4allcyl,
Cl C4a||coxycarboriy|oxy C1-C4alicyl, C1-C4rhodano-C1- C4alkyl,

[, C2-C60Xxir ming Cl Cdalk

Ik I
di éﬂ X&% ﬁé’yl m%’y&m&%al & aEa./L ?f?égaﬁﬁ 9& ocaogonyplgigg}lé@l?cylm fhe
foretRybyeLic dalpoare oﬁlﬂﬂ@nshahﬁm to ten-membered monocyclic or

h tiall
Rl ol M e B o

etero ‘atoms selected from 20
nﬁo@é"fpt)%kﬁl% Guffurllipiyling @ﬁ&éﬁaaﬂ@m@mmhwé pAfrierigOTO- OT

ri 91 X%Méd%?ﬁa aleylens, -nbinishluratedGonds 9285 chain not being
%51 1-C4alkyl)-, -CH2SO- or -CH2S02- group, and each ring system

Wﬁ%f‘?ﬁ%?é%ﬁﬁ%%&ygen atoms and not more than two
SIJHME agamﬁy,a@pl@aﬁlmg Ysteryselkeri e mondk ot~ Of- tiskbstitated

C)é g%%{ﬁé y¢ é%ofg %a'g:a %ﬁ%@l élléﬁé%&& Gh%gﬂgiigﬁoxy,

C&Gﬁatb@myW@a%é)ﬂ%wwomerdﬁ(ﬁ&@éﬂ@ﬁaﬂamm1 Caalkyl)-,

g%ﬁ% @82{ éé ?85: ??aeﬁé%?%hﬁ?gl %8? sace? ﬁgﬁét?’;ﬁlﬁ(%g zalkoxy-Ci-

C@&R@&Lﬁ%ﬁ%ﬁ%@y{@l@kﬂh C4cyanoalkylthio, C1-C6alkylsulfinyl,
C-GRa halaaldadsullie glan@én Wé%&f&“&’b ssbhatoatuiguifony c,-

amlnosulfonyl 30. Cl 2a|ky|am|nosulfon i(C1- 2a|k I)amlnosulfonyl
it A EIBRHIHER FaRsgen Ok SHAF LRy K B b H bsyiesBisi
b@mgge@ssybieﬁy,remm@ayf@ﬁgzlbﬁmlﬂy@m rﬁamamobeaﬁbmﬁamteﬁ-ggaui@cy, Ci-

POORBB A3 Hen 7O RO B aRehceion HATbGrs LRSS O
byCeipaozly, sh&be;-mﬁmtitstmh %}@M@h}&@aﬁﬁmﬂhenﬁem&y@kdkm}aw, G-
OIEq{awﬁEoQ?lQ%e@gh%g : Kt-my 3 C6a§enyi}ng5e Or %}%{E{&é élcxékoxy’ Cy-

PCT/GB2006/000684

wherein X2isaC alky lene, ene

c@ﬂw&z@@mm&@k@w%wmw%mw 6r~6yakw1m4@nyl -Ci-
unsatkiaed, b@gﬂwu@hsngh@mmﬁ&@ ¢, bopgiesk diresly ccfhesanmy, Ci-
sub ituent X1; X4 is hydroxy, C,-C6alkoxy, C3-Cécycloal on
R0 ik Tk g BNy ARy b Cr-Cor
Cﬁ{mﬁi@l@ﬂjfﬁh—)ﬂ‘@maﬂcyﬁmo Cy-Cghaloalkylsulfinyl, C;- Cshaloalkylsulfonyl
oxiranyl, which can in turn be substituted by Ci-Cealkyl, (3-oxetanyl)-oxy, which can in
tumn be substituted by C;-Cgalkyl, benzylthio, benzylsulfinyl, benzylsulfonyl, C;-Csalkyl-
amino, di(C;-Cealkylyamino, C,-Csalkyl-S(0),0, C;-Csalkyl-N(C;-Csalkyl)SO,-,
rhodano, phenyl, phenoxy, phenylthio, phenylsulfinyl and/or phenylsulfonyl;
it being possible for the phenyl- or benzyl-containing groups in turn to be substituted by
one or more Ci-Cgalkyl, C;-Cshaloalkyl, C,-Cesalkoxy, C;-Cghaloalkoxy, halogen, cyano,
hydroxy and/or nitro groups, or »
X3 and X7 are each independently of the other phenyl which can be substituted one or
more times by C;-Csalkyl, C;-Cghaloalkyl, C;-Cgalkoxy, C;-Cghaloalkoxy, halogen,
cyano, hydroxy and/or nitro; or
X3 and X5 are each independently of the other C;-Cgcycloalkyl, C;-Cealkoxy- or C;-
Cealkyl-substituted C3-Cscycloalkyl, 3-oxetanyl or C)-Cealkyl-substituted 3-oxetanyl;
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X1 is oxygen, -O(CO)-, -(CO)O-, -O(CO)0O-, -N(C1-C4alkyl)-O-,
-O-N(Ct-C4alkyl)-, 1o thio, sulfinyl, sulfonyl, -SO2N(C1-C4alkyl)-,

“55;‘;%‘96 cP gégl?)};yl)soz- -N(C1-C2alkoxy-Ct- C2allcyl)S02- or- Nf%%,%ﬁ‘% (i)%/(?o Sesd
an

are each independently of the other a Ct-Cgallcy
C3-Cé6alkenyl or C3- C6alkynyl group which is mono- or poly-substituted
by the following substituents: halogen, hydroxy, amino, formyl, nitro,
cyano mercapto, carbamoyl C1-Céallcoxy, Ct 15 C6alkoxycarbonyl,

6a|k I C2 IoaI en 6alkyn 6halo iy [, C3-
y&l Cﬁ(%}/ oa Cslu sﬁ?u?e gg cycfllj ky)#vé %?3 alf?éna%foxy,Ihonocychc or
cauwamsfﬂwmyp G1g S6lalodikbxanag Be@Bhaidiloe sylioried or partially saturated

C%ﬁ@?ngy g&%&lhﬁ%m@i&?ﬁé@éﬁ@mgﬁgﬁyﬁ&n nitro fen oxngn and sulfur, the

Cobalkoxy-C1-C6alkoxy-Cl-Cbalkoxy, C1-Coallcylthio-CI-C6alkoxy,
Cring mr@rrsbmb@de@MRyubiﬂ%émylgn%n91r@M@ ealkowgy of 2 Ci-

Cé Gifalkaxyeatnomu:GlcCoaliow, @lc%%@@ﬁ xygarhan %/iene N(C;-Calkyl)-

C1-Co6alkylcarbon éll C1-C6alky Ith|o C1-Coealk Isulflnyl C
a&y@mﬂé&x&ﬁnms dhistoal Wﬁﬁ?oo’fcg@%ﬁmg 45 gpup, and each ring system

CirdyGaatenl mm&wanwmamwm@&mmw Hd2e tHED SHiseEhP Ytoms, and

R A e EotGo iy BB L it Ciafidontion
difcGabatkyil) GmihbalCilked ) K- SEIN 2Oy O S Adikph (e - CA8lkiRS 82 hydroxy,
25 s aerv, PR AT ORI HIMATESE o, -

pheny nyl; 1t belng pOsSSI or contalnln

gledistomiaithice Gealksniltaa. - ed@bpwm@p,@sﬁwkynyhhm Cr
Cé&ﬁ@@@myum&l:%gﬂ@%n&kﬁé@%&&%ﬁ@ﬂ@&%xﬁyﬁmo heydegxy

and/or nltro gro s, or X 7 are each independently of the other

DIREFRAZIAR Rl fesdd Els‘éﬂkﬁwa G dalealiiraimb O eloietiRgyl Cr-
Cﬁggﬁhﬂl@aﬂﬁﬂo@l @ﬁ@mm@l@mmﬁlkgmﬁm%ﬁnﬁ(ﬁxaanOXy
ana/or ni re eac enaen otner

o A R B s Bl R R 1B i Sncor by benzylthio
CB-Bbuyplwaikid {6 ph@t&YWleb@ZylﬁﬁalkthubsﬁwaSEmbedtam}w pWéayl ring by
2@%%8&7&5’&141%%90@ (@gﬁﬁﬁé S é%ﬁl@-ﬁﬂ&%} ?ngogéﬁ: anno or by nitro,

inde endently of the othet a five- to mémbered monocyclic or

ardpe (thecrselpentsindhs asteraew Rier A plecimesrslic Brsatapibsythin halogen;
patiialiyrsatysated, andima-caniaindiep tipdhrtere alomsseiacted, .-
from nltro%en §}6 eg ]Faé%% g:, :’T‘%}rﬁyxfgg’/%?% él _teglggliggct;o&%gg éﬁcé@?, Ce
Csalkylthlo, Cy- Cealkylsulfinyl, Ci-Cealkylsulfonyl, C;-Cshaloalkylthio, Ci-
' Cghaloalkylsulfinyl, C-Cghaloalkylsulfonyl, C;-Cealkylamino, di-C,-Csalkylamino, Cy-

Cealkylaminosulfonyl, di-C,-Cealkylaminosulfonyl, phenyl, phenylthio, phenylsulfinyl,
phenylsulfonyl or phenoxy, it being possible for phemnyl in turn to be substituted by C;-
Csalkyl, Cy4-Cshaloalkyl, Cy-Csalkoxy, C;-Cshaloalkoxy, halogen, cyano or by nitro, or
Raj is -N(C-Caalkyl)-S-C;-Caalkyl, -N(C;-Caalkyl)-SO-Ci-Caalkyl, -N(C1-Caalkyl)-SO,-
C,-Caalkyl, cyano, halogen, amino, C1-Caalkoxy-Ci-Caalkyl, Ci-Caalkyl-S-Ci-Cqalkyl,
C1-Caalkyl-SO-C-Caalkyl or C;-Cyalkyl-SO,-Ci-Caalkyl;

Ray is hydrogen, C;-Cgalkyl, hydroxy, C;-Cealkoxy, C,-Cghaloalkoxy, Cs-Cesalkenyloxy,
C3-C5haloa1kenyloxy, Cs-Cealkynyloxy, Ci-Caalkylcarbonyloxy, Ci-Caalkylsulfonyloxy,
tosyloxy, Ci-Caalkylthio, Cy-Chalkylsulfinyl, C;-Caalkylsulfonyl, CI—C4a1ky1amino, di-
Cy-Caalkylamino, C;-Caalkoxycarbonyl, Ci-Cshaloalkyl, formyl, cyano, halogen, phenyl
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5 C4allcylene, C2-C4alkenyl-C1-C4alkylene,
C2-C4alkynyl-C1-C4alkylene, -N(C1-C4allicyl)- CI-C4alkylene,
ng)ﬂ %%Ikylene or -S02-Ct-C4alkylene group, and each rh
may CORtaIn not more than two oxygen atoms and not more B
sulfur atoms, and the ring system can |2 elf be mono-, di- or tri-substituted
by C,-C6alkyl, CI-C6haloalkyl, C2-C6alicenyl, CZ-CGhanaIkenyI,
C2-Ceallcynyl, C2- C6haloa|kyny| C1- C6a|koxy hydroxy, 10
Ct-Cohaloal x C3- C I\t ¢3;Coalleyn capt _
R e S R B B B s,

C@a@&bﬁéﬁ@élﬁe@aﬁf@xmﬁﬂa&mwm I@Egasak@waﬂmmmo
C& Eéﬁ%%t}%%k¥$t%94n§e%%§9&‘§ﬁéﬂ89r9‘?é‘ﬁl?é' Q%g@fﬂ’o?%fﬁﬁlag, anneliated

cyanoallcylthio, CI-Céallcylsulfinyl, CI-C6haloallc Isulfiyi
CoOITBHRISITEIR, \@&cmwatm&mwp ém@@#zmﬁelected from nitrogen,

Cigallodamines lt‘HQﬁMF @é@h@%ﬁ%@é'h léﬁﬁ@ﬁ@@dlf%l}{% bonded to the ring
di(CI-C4al i%)amlno halogen, cyan, nitro, phenyl and/or by benzylthio, it

BRI AS RSt e, A HERs N Sy Yo Y Qi A $o-beadofemtureichithe C=C-, -
plenyl-ringy(€)-Caakyl, @rC8haloalad. GH-C3alkoxy s shalaalkaxbystem

halogen, cyano or by nitro, and the substituents on the nltrogen atom in

TR SHGLY BRE FIRES 410 SYFR PTIEF 08T B FRORy sy Ry, sulfur atoms, and
CiheGhin)lopictr@bhadtralkyhon; GbalketwhiSinGahajoa]keaykyC Z 20 shaloalkyl,

CealuGeEskagplan CHIR SRR Cafprc-

C@@@w&lba*kyﬂa@e@kem&ﬂ@dmbxy, C1-Cgalkylthio, Cl—Cﬁhaloa]kylthlo

I g Iyl t
caa%f*%%?ﬁ%‘éﬁ*&?%g e B e phan i e

pher ARG B AYISHBHYT S Bl s oot e BReAyH A Ci-
aeyhsubsiidad bin G126 Qb Gallgatsy OB, C:-

A e e, Ry R oy e iCr-
mﬁﬂ@égihybsiﬂng}ﬂi@aﬂﬁymymdj alggee,aying, nitro, phenyl and/or by
S S AR R e bisgon e
CPl@EEJI ringhydroks dlkb‘b@ a@@a}o@g@@nﬂ@%@w CC@@@@HB@WB@% en,

3Q s ChhRlankend QsinRiOalnaAaedr sfoflleMIE AR ring are ofher
CI-C4all Isulfonyloxy, tosyloxy, CI-C4alkylthio, Ct-C4alkylsulfinyl,

cius ilfonyl, CI-C4alkylamino, di- C1-C4alkylamino,
CRa@%WE lmnglaGliCahaipalsulicdoroyt arras helaggaidaienyl, WO

6090 P TIG 610 684 8.0L.p X ible r
20t ¢ POLICHRNeIo0000, s o, iy o
cs@ﬂalkmw,CGE@B@wmﬁikﬁxﬁ;lk@m@hnﬁpam Or-Bymitralkylthio, C;-

Cghaloalkylsulfinyl, C;-Cehaloalkylsulfonyl, Ci-Cealkylamine, di-Cy-Cealkylaminoe, C;-

Cealkylaminosulfonyl, di-C,-Csalkylaminosulfonyl, phenyl, phenylthio, phenylsulfinyl,

?/ 006/()00684

phenylsulfonyl or phenoxy, it being possible for phenyl in turn to be substituted by C;-
Csalkyl, Cq1-Cshaloalkyl, C,-Csalkoxy, Cl—Cghéloalkzoxy, halogen, cyano or by nitro, of
Ras 15 -N(Cy-Cialkyl)-S-Ci-Caalkyl, -N(C;-Cyalkyl)-SO-C;-Caalkyl, -N(C;-Chalkyl)-SO,-
C;-Caalkyl, cyano, halogen, amino, C;-Caalkoxy-C;-Caalkyl, C;-Csalkyl-S-C-Caalkyl,
C;-Caalkyl-SO-Cy-Cualkyl or C;-Caalkyl-SO,-Ci-Caalkyl, and pharmaceutically
acceptable salts/N-oxides/isomers/enantiomers of those compounds.

The alkyl groups appearing in the above substituent definitions may be straight-
chain or branched and are, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-
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or Rao is a five- to ten-membered monocyclic ring system or, with Rai,
annellated bicyclic ring system which may contain from 1 to 4 hetero
oms selected from nitrogen, 5 oxygen and sulfur, the ring system
“ﬁ‘% gég(??%%nnellated, being bonded to the ring containing tﬁ@ﬁg&?ﬂﬁ(&?ﬂﬁ&‘
A directly or by way of a C | -C4a|ky|en_e¥)9-_CH:CH-, -C.-C-, - CH20-,
-CH2N(CI-C4alkyl)-, -CH2S-, -CH2SO- of -CH2S02- group, and the ring
system may contain not more than two oxygen atoms and not more than

o e 2RO ARG SR PSR R A 1 Bivec from e
CmanBertd alkghiadicalsChaglafkgty CaClhalpbikonyd, rGh-Boakomagr@ply-
Cenalaalkaxw itk @#BP&YAW@%&%%!%M 6%?&%%%6@&);@&% n-butoxy,

Cr-Céhaloalkylthic, ‘C3-C6alkcnylthio, C3-Céha ylthio;
C@Q@@QW(WW@@@.@ﬁQ{k@)&Wlj@@%w]mm}yl is, for example, methoxycarbonyl,

ChiAaiatsaho ok foapdiiNiRofrbkedabsmorsAr oMb EERANY RO,

C){)ano-Ct- C4alkylthjo, CI-C6alkylsulfinyl, Cl-C6haloalkylsulfrnyl,
CP SRRy -BULorE CRREIO A d§TE RISy BRM s BirdRRpoLY methoxycarbonyl
Chialkytaraorgsulfonyl, di(Cl- C2alkyl)aminosulfonyl,

di(CI-CAalkyhamino, h itro, phenyl and/ar by_benzylthio, it
oeing pOLHETO ERERUT AT BLRIRE T TR o SO A DIl e
phERykay )o@ Gty 01 EBnaioatiyis(3ich dalkdeyll < iy
alogen : - | S

9 HﬁXQﬂk‘}l%@%tE‘%%%‘?h%ﬁ%O R @RNe &%%%ﬁ%@lgggelkfﬁf

heterocyclic ring are other 2 en; Ras Is hydrogen,

Cexaamsl dumipmetnd ahflergmetic sHiomretiyl chlopssiyhydichloromethyl,

Cirsnithiainalionyls S Reysiaslil bRk ynGloeabaloalligxetyt, 2-
Cgallcylthlo Cl-Céallcylsulfmyl, C,-C6aikylsulfonyl, CI-Céh.aloalkylthio,
Ct=

C
R RETB RSB cEEh At kSt Rrary - E BB ERR At
ditshiafluoalsgranain 01 -2 kleakaya penasitiessthyl, heptafluoro-n-propyl and
di-gﬂ%—%gqﬁ%l%imfnosulfonyl, phenyl, phenylthio, phenylsulfinyl,
pﬁenﬁsu(ifonﬁ ch'phenoxy, it being possible for phenyl in turn to be
substitutstkényCmdCliatkyl, £91@8 baldealkyinG bQBdjkoxrsaturated, so that alkyl,

C [l itr ' .
RSt A sk
-NEspyh Ay -Sermple v h iy Ldyebriema ol ntlariids Ha-CH=CH-, CHy=CH-

C@i@@i@%ﬁ{%@ﬂir@?@ﬂa@ﬂkﬁi@kﬁ4%@e%ed alkynyl is, for example,
Cl-C4alkyl- 4alkyl or I_-C4a||c§ £§2-C1-C4alkyl., and

|
idesfisomers/enantiomers of those

pREF u%& f%’%ﬁ SN

compousas:iFyleral kighiproatpsl sppeabnghinethey abeve sidbstitterilkyl groups,

AT LA SIS O 5 O o

PaFIbsrged/0besgme applies also to all groups containing Cs-Cecycloalkyl, Cs-
Csoxacycloalkyl, C3-Csthiacycloalkyl, Cs-Cadioxacycloalkyl, Cs-Cydithiacycloalkyl or
Cs-Cyoxathiacycloaliyl which occur, for example, also as part of oxygen- and sulfur-
containing heterocyclic ring systems of the radicals Ra; and Ras.

A Cy-Caalkylene, Ci-Caalkenylene or C;-Csalkynylene bridge which may be
mterrupted by oxygen, -N(Cq-Csalkyl)-, sulfur, sulfinyl and/or sulfonyl, or in X, or Xg in
the meaning of a C;~Cgalkylene, C;-Cgalkenylene or Cs-Csalkynylene chain which can be
mono- or poly-substituted by halogen and/or by X4 or X3, and wherein the unsaturated
bonds of the chain are not bonded directly to the substituent X; or Xs, is to be understood
as being, for example, —CHy~, -CH,CH,-, -CH,CH,CH,-, -CH,CH;CH;CH,-, -CH(CH3)-,
-CH,CH(CH3)-, -CH>CH(CH3)CH,-, -CH,CH(CHCHz;-, -CH,CH(OCH;)CH;-, ~CH,0-, -
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- 19 butyl, isobutyl or tert-butyl. Alkoxy, alkenyl and allcynyl radicals are
derived from the mentioned alkyl radicals. The alkenyl and alkynyl groups
az}{otg% Jnono- or.poly- unsaturated. Alkqu is, for example, 1%%?}%&6/000684
ethoxy, propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy or
tert-butoxy. Alkoxycarbonyl is, for example, methoxycarbonyl, 5
ethoxycarbonyl, propoxycarbonyl, isoprGpoxycarbonyl, n-butoxycarbonyl,
iso- butoxycarbonyl, sec-butoxycarbonyl or tort-bhoxycarbonyl; preferably

gﬁw CRED QN Of ﬁm@%tb%&mgo?gn_ig e@ﬁéﬁ@ﬂ% girr% ne,

2.
orine, bromine or i & samée is also‘tfu oge

cOAuREHHCHINR BtheSBanM§E 16N, aS TRaICE IS or KibBhefi80H,-, -
H@ﬁ%g‘gb@fﬁu,p— S@%E-b%%@ﬁﬂ@ﬁftor@ﬁ%@@ﬁm@t@m?g@@ﬁzcaz-,

example, fluoromethyl, difluorornethyl, triflzubFométhy, chloromethyl,
ISRy GRS B SPAE G- RS Ha far iRy (O or —

2-fiuorpethshcachlarecthyllizn fIaEQBENR wnh PEABH ARV ted or interrupted
1,1-difluoro-2,2,2-trichloroethyl, 2,2,3,3- tetraflugroethyl an

j , d
2 B ARt SEI RN iR PBERRIP o e B SRR P T H - CHer, —
pPEHEQIB-CHERY)- AkkeHy CRICRRIRMTY-giat R san ARymaag: éiain which may be
poly-unsaturated, so that alkyl, alkenyl and alkynyl ¢chains haying one or
e R B o 35 i M Rl ~C=C-
Viry G- isCUEH: 8-y KB HOHEMBH 2 CPREITHEH2=CH-

CH2-CHg falde Gl e Rt Bt ntohb gl int Hﬁ?@&?ﬁ%"oﬁ@{%ﬂ&m may

for example, 20 propargyl, and a preferred aﬁ-eny HZ=C=CH2-."An
aleyiaisewriedrremoa e B dhsemimenselasied dowr rrorenCdBaIR(PYrdtpIN Ras),

espAAly Ry OTelNpRare uRs wRGhi eHeNIRASCRBINSRRCLAIRMERR SHOMRSent A,

are preferably unsubstituted. The same applies also to all groups
cONAINAEEP S & o MY EBEE RIS Ak CC S HiTagy tionafkenylene or
CB U dinyatyatdaidegl CRidB4tithtadyciaat ory2xygen, -N(C;-Chalkyl)-, sulfur,
C3-C4oxathjacycloalkyl which occur, for example, also a rt of -
G o B T SR e o B oo
RagLA -€th:CAbkearel-EiyC A atkemytéHepyraad-E4a I kifnyleam biiddel \idohethyl-

mﬁ¥-9%a%l?ﬁEiptﬁ-@@)fﬁxly-ﬂ%ﬂ}h(ﬁgp&%*ﬂh %ﬁ{ghﬂe}fﬂt‘y{; ANWOhv1-11-

sulfonyl, or in or X6 in. the meanln)% of a CJ-Cba

BB o T B ale MR HeR b 3t Fiomeszeis o

PehgtBybstitdieddy halsganand/m yrdt-ory XB sy wiersiR e -y1, 1H-pyrrol-

unsalateq bande of e chain are nat bopded decty to.he syiotfugnt
thienyl, 2-thienyl, 3-thienyl, 1-methyl-1H-imidazol-2-yl, 1H-imidazol-2-yl, 1-methyl-

1H-imidazol-4-yl, 1-methyl-1H-imidazol-5-yl, 4-methyl-2-oxazolyl, 5-methyl-2-
oxazolyl, 2-oxazolyl, 2-methyl-5-oxazolyl, 2-methyl-4-oxazolyl, 4-methyl-2-thiazolyl, 5-
methyl-2-thiazolyl, 2-thiazolyl, 2-methyl-5-thiazolyl, 2-methyl-4-thiazolyl, 3-methyl-4-
isothiazolyl, 3-methyl-5-isothiazolyl, 5-methyl-3-isothiazolyl, 1-methyl-1H-1,2, 3-triazol-
4-yl, 2-methyl-2H-1,2,3-triazol-4-yl, 4-methyl-2H-1,2,3-triazol-2-y1, 1-methyl-1H-1,2,4-
triazol-3-yl, 1,5-dimethyl-1H-1,2,4-triazol-3-yl, 3-methyl-1H-1,2,4-triazol-1-yl, 5-
methyl-1H-1,2 4-iriazol-1-yl, 4,5-dimethyl-4H-1,2,4-triazol-3-yl, 4-methyl-4H-1,2.4-
triazol-3-yl, 4H-1,2,4-triazol-4-yl, 5-methyl-1,2,3-oxadiazol-4-y1, 1,2,3-0xadiazol-4-yl,
3-methyl-1,2,4-0xadiazol-5-yl, S-methyl-1,2,4-oxadiazol-3-yl, 4-methyl-3-furazanyl, 3-
furazanyl, 5-methyl-1,2,4-oxadiazol-2-yl, 5-methyl-1,2,3-thiadiazol-4-yl, 1,2,3-
thiadiazol-4-yl, 3-methyl-1,2,4-thiadiazol-5-yl, 5-methyl-1,2,4-thiadiazol-3-yl, 4-methyl-
1,2,5-thiadiazol-3~yl, 5-methyl-1,3,4-thiadiazol-2-yl, 1-methyl-1H-tetrazol-5-yl, 1H-
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as being, for example, -CH2-, -CH2CH2-, -CH2CH2CH2-,
_CH2CH2CH2CH2-, -CI-I(CH3)-, -CH2CH(CH3)-, -CH2CH(CH3)CH2-,
WIS?C?{%CHQH CH2-, -CH2CH(OCH3)CH2-, -CH20-, WO 2006/090177

t4BY506/000684 -20 OCH2-, -CH20CH2-, -OCH2CHZEC/GB2006/000684
-OCH2CI-I2CH2-, -CH20CH2CH2-, - CH20CH(CH3)CH2-, -SCH2-,
-SCH2CH2-, -SCH2CH2CH2-, -CH2S" %CH2SCH2-, - CH2S(O)CH2-,
_CH2SO2CH2-, -CH2SCH2CI-12-, -CH2S(0)CH2CH2-.

CHESORCIRCHE ClPSORN CELNCHEIS0PEIOOH: Lot ol

Cﬁﬂéﬁaﬁke&hyléﬁé@kmm%;dlﬂﬁaytbeqmmb&m&wurﬁt@tﬁﬂp{ba—pkyyldmyl 4

gﬁﬁﬁé&lﬁ 1YL @Q@ﬂ%@a&%@? P%%%&Pﬁ@g&ﬁ%?lﬁyl 3-pyridazinyl,

c@@m@w&%ﬁm&mwdﬁwy%@mmﬁmb @r@err@mﬁwhﬁm@ﬂw%—

benipRess Q%L&% faldirryl, %5 6rfntiny, 2-
CCH2§) C=CCH CH2 or -OC c #%m threw- (o e

téﬁeﬁh@&ﬁmal%ﬁb 66?‘%26&1%@%?&’%};&@&?%& REEmRaf by -tgazin-2-yl,

indegraptesknaesaraio threetimes selecie d Hasmh Xy ey fitiun -Fi(Qmethyl-

302, N(Ra6), carbonyl and C(=NORa7) and which is bonded to the

carbon atom of th.e substituent Aj or to the grou or Q2.eithef directl
Wdﬁ%@ 0EHC2- &%@lén)ﬂ CH._©

| 4a a
brlggew ’ygbneleln rruﬁtd'eqdl %%/I%gyséén -N(CI-C4alkyl)-, sulfur, 15 ’
, for example,

sulfmyl and/or sulfonyl, is to be understood as bei
1-methyl-IH- erazol 3-yl, 1-ethyl-IH-pyrazol-3-yl; 1> rog}yl II—j@aN@CI:;g-yI,
methyl-IH- ¥

-8V L 5 dfinethyl 17 3y
e e e Alen

pyrazol-1-yl, 3,52dimethyi-IH- pyraZoI -1-yl, 3-tsoxazolyl, ~’ ’
5-methyl-3-isoxazolyl, 3-Ranethyl-5-isoxazolyl, 5- |sox&olyl 1H-pyrrol-2-yl,

1-methyjeiH-pyrrdtf H-pyrrol 20 1- ykml me N-pyrrol-3- yI R27
, 5-methyl-2 hua -c8-fiavan methyl- - yRe2<th
3-thi nyl,nl-ma;hyl- Srnidazol- 2Wzo¥ vz(eh % /Eo
1 {zol-4- -yl, 1- methyjﬂlH imi -yl, 4-methyl2;0xa
5-methyl-2- oxazolyl, 2-oxazolyl, 2-methyl-5-Gxazolyl, 2-fethyl-4-oxazolyl,

4-methyl-2-thiazolyl, 5- methyl-2-thiazolyl, 2-thiazolyl, 2 methy}:{é’i -thiazolyl,
thiazolyl, 3-njathyl-4 25 |sofhbazolyl 3- thy’e |azonI

5- -3-isothi -methy N2 ,3t

2-m hyL}%H&;ZBtrjézo)' R 4- hy,INZH 1,33 zoI- -yl y
1-meth-1H-1, 2,4- Afiazdl-3-yl, 15dmﬁbth -u4-1,24-triazol-3- sz'/
3-methyl- IFI 1,2,4-triazol-1-yl, 5- methyl- 1H 1. 2 4 triazol-I- -yl,

4; dlmetlmﬂ -4H-1 g 4- trlaz,o‘l73 -yl, 4-methyl-4FI-1,2,4-

N )\>’—‘——‘O

is hydrogen, C;-Csalkyl, C,-Csalkoxy, Ci-Csalkylthio or trifluoromethyl, and X is

, Wherein each Ry¢ 1s methyl, each Ry7 independently

oxygen or sulfur.

A further annellated (fused-on), monocyclic or bicyclic ring system which is
formed, for example, by two adjacent substituents Ra; and Ra; or Ra; and Ras and which
is uninterrupted or interrupted once or up to three times selected from oxygen, sulfur,
S(0), SO, -N(Rag)-, carbonyl and C(=NORay) and which may be additionally

substituted by one or more substituents is to be understood as being, for example, an
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triazol-3-yl, 41-1-1,2,4-triazol-4-yl, 5-methyl-1,2,3-oxadiazol-4-yl,
l.2,3-oxadiazol-4-yl, 30 3 -m ethyl- 1,2,4-oxadiazol-5 -yl,
5 meth 2,4-oxadiazol-3-yl, 4-methyl-3-furazanyl, 3- furazanyl

Q}] 4 oxadiazol-2-yi. 5-methyl-1,2,3-thiadiazol-4-yl, Pf, {%BZOOG/OGO(’M
thladlazol 4 -yl, 3-methyl-1,2,4- thladlazoE-?-yl
5-methyl-1,2,4-thiadiazol-3-yL 4-methyl-"1,2,5-thiadiazol-3-y1,
5-methyl-1,3,4-thiadiazol-2-yl, 1-methyl-1H-tetrazol-5-yl, 11-1 WO
2006/090177 PCT/GB2006/000684 -21 tetraz .
5-methyl-iH-tetrazoI-I-yI, 2-methyl-2H-tetrazoI-5 I°, 2-ethyl- ‘tetrazal-

6- methyl -2- pyrldlnyl 4- pyrldlnyl 3 pyridinyl, 62 th |-3- % 'd\ zinyl, S R
5-anetgtes, hidritatnihesyaieid o fpmues- dln?ethy?z -pyrifidingl, > ¢
4-methyl-2- pyr|m|d|m>yl 2-pyrnnidinyl, 2-methyl-4 5 pyrimidinyl,

2-chloré~d |m|dl%| %6 dm py;jm;; mryl 2:[ j
methy pyrimidinyl, 6-methyl- zin ,,\\
4,6- dlmethyl 1;,3,5-triazin-2-yl, 4,6- dICi‘ﬂOI’O 1,3,5-triazin-2- yI
1,3,5- trlazm 2-yl s4-methyl- 1 3,5- trlazm!@jcl 3-methyl Ac Q>n
4- 9in-5-y¥ 3-met 72 tr| -yI CHO,CH CH CHQ

Fii QFCp~ H, CH, CH.OJ GHO IN J O
R27 ca? 26 R2€5’I $2727,0 Rga\N N RtN CHg QO N /%hgrgge sepecially
~~~{{{ Rz6\ _N %s 2B X9~ ) 1'26 X ~26 ~ (iN II>N_JIRX7 N,
NRag e RyARETn. faedpg PIBE, o BNo CoGreRTHREGelEio:

R2G,i% We&%%&%?mm@ﬂ@ﬁﬁy—uamoxy, and Rsg, Rs1, Rsz, Rss, Rsa, Rss,
Rss, Rs7, Rsg and Rsg are hydrogen or Ci-Caalkyl; and X0 is oxygen or NORss.

A number of HPPD inhibitors of formula I are described within the art.

In a particular embodiment of the invention the HPPD inhibitor comprises the
compound of formula I wherein:
Tis Ty;
R; and R, are hydrogen;
A is C-Cpalkylene;
D and E together are C,-Cjalkylene;
Q is Qy, wherein
A, is methine, CRa; or =N-(O),, but preferably =N-(O)y;
pis0;
Ra; is hydrogen, C;-Cgalkyl, hydroxy, Ci-Cealkoxy, C;-Cghaloalkoxy, Cs-Cesalkenyloxy,
C;-Cghaloalkenyloxy, Cs-Cealkynyloxy, Ci~Caalkylcarbonyloxy, Ci-Csalkylsulfonyloxy,
tosyloxy, C;-Caalkylthio, C,-Cialkylsulfinyl, C;-Caalkylsulfonyl, C,-Cjalkylamino, di-
C1-Cyalkylamino, C;-Caalkoxycarbonyl, C;-Cshaloalkyl, formyl, cyano, halogen, phenyl
or phenoxy; it being possible for phenyl in turn to be substituted by C;-Caalkyl, C;-
Cshaloalkyl, C;-Csalkoxy, C;-Cshaloalkoxy, halogen, cyano or by nitro;
Ra, is hydrogen, Cy-Cgalkyl, C,-Cghaloalkyl, Cz—Csalkenyi, C,-Cghaloalkenyl, vinyl
substituted by C;-Coalkoxycarbonyl or by phenyl, C;-Cgalkynyl, C,-Cshaloalkynyl,
ethynyl substituted by trimethylsilyl, hydroxy, C)-Csalkoxy, C;-Cyalkoxycarbonyl or by
phenyl, Cs-Cgallenyl, C;-Cqcycloalkyl, halo-substituted C3-Cseycloalkyl, Ci-Cealkoxy,
C;-Csalkenyloxy, Cs-Csalkynyloxy, C;-Cghaloalkoxy, C;-Cshaloalkenyloxy, cyano-C;-
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VUL IHE Raj and Rae or Rat and Ras and which is unintér

is hydrogen, Ct-C3allcyi, Ct-C3alkoxy, Ct-C3alkylthio or trifluoromethyl,
and X9 is oxygen or sulfur. 15 A further annellated (fused-on), monocyclic
or bicyclic ring system which is formed, for example, by two ao?ILacent

/8{880glﬂ00684

interrupted once or up to three times selected from oxygen, sulfur, S(O),
S02, -N(Ra6)-, carbonyl and C(zNORé@? and which may be additionally
substituted by one or more substituents is to be understood as being, for

S R P e S s BT o R % b CRRka gy
::\’SWJ@;&]RJ)QZ, (]_]i*@]-kdlk%ﬂalfgﬁlﬁ7?~§?alilﬁﬁ'x30(;?iﬁdék@x5§ﬁ)bhﬂ-?i-ﬁmikd)ﬁ;), Cs-
el e s £ e AR R CSORER IR B -
Cm@kwﬁﬁﬂkﬁﬁm@@M@@@Mﬁuﬂ@w&r@a@m@k&r@m&@w&yﬁﬁd, Ci-
000356, 160536, 30 506, R B 1,600 55 OO .

[-C4alkyl; and"Xio is oxygen or ). A niumber of HIE’PD Inhibitors of
formtrarareCtebenmbe Qithim thebirlamiaop Sricufaelamisainadat-of the

INYEANOR I i,rtkli(@iﬁoc&%%ﬁ%mﬁoﬁﬁ%?ﬁ&g,f%%?ﬂhmﬂ,

wherein: to T is Tl; Rl and R2 are hydrogen; Ais C 1 -C2alkylene
phenoxy, phenylthio, phenylsulfinyl or phenylsulfonyl, it being possible for the phenyl-
containing groups in turn to be substituted by C1-Csalkyl, Ci-Cshaloalkyl, C;-Cjalkoxy,
C,-Cshaloalkoxy, hglogen, cyano or by nitro, or Ra, is OS-C;-Cgalkyl, OSO.—CrC;;alkyl,
080;-C1-Cyalkyl, OS-Cy-Cyhaloalkyl, 0SO-C;-Cshaloalkyl, 0SQ,-C;-Chaloalkyl,
N(C,-Caalkyl)-S-C;-Caalkyl, N(Ci-Caalkyl)-SO-Ci-Cyalkyl, N(C,-Caalkyl)-SO2-Ci-
Caalkyl, cyano, carbamoyl, C;-Cjalkoxycarbonyl, formyl, halogen, rhodano, aminp,
hydroxy-Ci-Caalkyl, C;-Caalkoxy-Ci-Cyalkyl, Ci-Casalkyl-S-C;-Cjalkyl, Ci-Csalkyl-SO-
Cy-Cyalkyl, C1~C4a1kyl—SOz—C1-C4alkyl, cyano-Cy-Cyalkyl, C;-Cgalkylcarbonyloxy-Ci-
Caalkyl, Ci-Caalkoxycarbonyl-C;-Caalkyl, Ci-Caalkoxycarbonyloxy-C;-Caalkyl, Ci-Ca-
rhodano-Ci-Cjalkyl, benzoyloxy-Ci-Caalkyl, Co-Csoxiranyl, C,-Caalkylamino-C;-
Cyalkyl, di(C;-CyalkyDamino-C;-Caalkyl, Ci-Cyalkylthiocarbonyl-Ci~Caalkyl or formyl-
C1-Caalkyl, or Ra; is the group —X;-X; or the group -X,-X;-X3; wherein X, X, and X3
are as defined above;
Ras and Ray are hydrogen and Ras 1s as defined above.

In a still further embodiment the invention the HPPD inhibitor comprises a
compound of formula I wherein:
Tis Ty
R; and R, are hydrogen, A is methylene, D and E together are ethylene, A; is =N-(O),;
wherein p is 0;
Q is Q1, Raz and Rag are hydrogen, Ras is Ci-Cshaloalkyl, especially trifluoromethyl, and
Ray is Cy-Cyhalkoxy-Ci-Caalkoxy-C,-Caalkyl, especially methoxyethoxymethyl.
HPPD inhibiting compounds are well known in the art and there are numerous

tests that can be employed to identify the capacity of a test compound to inhibit HPPD.
For example, in vitro screening assays as described in the examples of the present

application may be use or alternative in vitro screening methods can be employed such as -



[) and E together are C2-C3alkylene; Q is Qi, wherein 15 Al is methine,
Mal or N-(O)p, but preferably =N-(O)P; pis0; Rai is hydrogen, CI-C6alkyl,

-C6aikoxy, Cl-C6haloalkoxy, C3-C6alkenyloxy,
“@y;idgg%g%zlkenyloxy, C3-Cé6allcynyloxy, CI- C4a|kylcarbon;I;E)rI;Z)(/;,B2006/000684

ClI-C4alkylsulfonyloxy, tosyloxy, C1-C

kylthio, CI-C4alkylsulfinyl,

Cl-C4alkyisulfonyl, Cl-Caalkylamino, di“20 CI-C4allcylamino,
Cl-C4alkoxycarbonyl, CI-C4haloalkyl, formyl, cyan, halogen, phenyl or

e B R Ao evome i

eSRietire rhY et Iideiter kyaeyed, ioapgBedkyl, Cl-C6haloalkyl,

C2-Coalkanyly G RApsieat oA i SHRSIWIRE B¥PD inhibitor or precursor is a
Cl-C2alkoxyearbonyl or by phenyl, C2-C6al

etRpRprad hatitneR Lyt ARARIR ) dres

kynyl, C2-C6haloalkynyl, 25
XC‘P%Ikoxy,

Cl-C2alkoxycarbonyl or by phenyl, C3-C6allenyl, C3-C6cycloalkyl,
halg-szbstituted C3-Cécycloalkyl, CI-C6alkoxy, C3-C6alkenyloxy,
ynyloxy, Cl-C6haloalkoxy, C3-C6haloalkenyloxy, eyano-Ci WO
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C4allcyl, C1-C4alkoxycarbonyl-C1-C4alkyl,
C1-C4alkoxycarbonyloxy-Ct-C4alkyl, C1-C4- rhodano-CIl-C4alkyl,

“gf %Lcyﬁi;CI-C4alkyl, C2-Cé6oxiranyl, Ci-C4allcylamino-C
|(£(1:)?-C4a yhaniino-Cl-C4alkyl, C1-C12alkylthiocarbonyl-C
formyl- C1-C4allcyl, or Rae is the grou

T

1-X3 or the group -X2-XI-X3;

wherein X1, X2 and X3 20 are as defi’r?é%('above; Ras and Rao are
hydrogen and Ras is as defined above. In a still further embodiment the
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RfY76/s-0 H,cH3C CI 3.070 PCT/GB2006/000684
-26 -
Compound | Structure:
Number
3.11 O-K
and the free acid thereof
3»12 CHg OH
O
'Y‘ N Cl
N\.
O\_\
575 CH,  O—CH,
O
3.13 oH o o\/\o/CHs
Z TN
[ ! F
O
g F
3.14 OH © Q\/\O/CH3
ZE
N J F
O
F F
3.15 0
O\\Q/CHii
0O
0]
CF,
I
N
3.16 O\\FN/CHG
N
o @
NN
o} | = f;
F
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3.11 0-K \ CO) GH3 C) 0 00 H3C 0 and the free acid thereof 3.12 CH3
OHO,-CHDGH3 3.130H000~GH3 N JFOFF3.140H00,~0O'

&39 FF 3.1500Iz~-I11~,CH3 00S CF3 1NI3.16/CH3 O~N
IOO/ 17

PCT/GB2006/000684
-28 -
Compound | Structure:
Number
3.23 .
Oy °9 o
3.24
3.25 |
O O==8=0
N |
\ %7
s Cl
3.26
/
o X r
F

In addition to the compounds described herein, it is also possible to use a
compound which is a precursor to an HPPD inhibiting compound.

A “precursor” is a compound which itself is not an HPPD inhibitor but is
metabolised to produce an HPPD inhibitor for use in accordance with the present
invention. For example the compound depicted as compound No. 3.01 in Table A above
1s a precursor to the compound depicted as compound No. 3.15.

Thus, throughout this specification, “HPPD inhibitor” includes those compounds
which are capable of inhibiting HPPD in animals and any precursor compound thereof
which is capable of being metabolised in the animal to produce the HPPD inhibiting
compound.

It will also be appreciated that alternative steps in the tyrosine catabolism

pathway may be inhibited in addition to or as an alternative to the inhibition of HPPD.



WO 2006/090177 PCT1GB20061000684 -27- Compound Structure:
Number 3.1700 osDZCH, 3.180FF CI0 O 302CH3 3.19 HC H3C
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For example, inhibitors of enzymes/compounds that are "upstream" of HPPD in said
pathway such as tyrosine aminotransferase, may be used and/or likewise inhibitors of
enzymes/compounds "downstream" of HPPD in said pathway such as homogentisic acid
oxidase may also be used.

5 The present invention further provides the use as described above wherein said
disease is treated. In a particular embodiment said treatment includes retarding the
progression of said disease. In a further embodiment said treatment ameliorates the
symptoms of said disease. '

The present invention still further provides the use as described above wherein

10 said disease is prevented. .

The present invention still further provides the use as described above wherein
said animal-is a human being.

The present invention still further provides the use as described above wherein
said animal or said human being is suffering from a neurodegenerative disease.

15 The present invention still further provides the use as described above wherein
said disease is Parkinson’s disease.

The term "Parkinson's disease” throughout this specification includes: idiopathic
Parkinson's disease; early-onset Parkinson's disease; post-encephalitic parkinsonism;
drug-induced Parkinson's disease; toxin-induced Parkinson's disease; post-traumatic

20 parkinsonism; dopa-responsive dystonia; Machado Joseph disease (also referred to as
spinocerebellar ataxia Type 3); multiple system atrophy (which includes
olivopontocerebellar atrophy, striatonigral disease and Shy-Drager syndrome);
progressive subnuclear palsy; and vasculér parkinsonism. In a particular embodiment of
the invention the term "Parkinson's disease" means idiopathic Parkinson's disease.

25 In a further aspect of the invention there is provided the use of a compound of
formula 1 or a pharmaceutically acceptable salt thereof, in the manufacture of a
medicament for use in the treatment of a neurodegenerative disease. In a particular
embodiment of the invention said neurodegenerative disease is Parkinson’s disease.

In a still further aspect of the invention there is provided the use of any one of

30 compounds depicted as 2, 3.01, 3.11, 3.12, 3.13, 3.15, 3.18, 3.20, 3.21, 3.22, 3.23, 3.24,
3.25 and 3.26 or a pharmaceutically acceptable salt thereof, in the manufacture of a
medicament for use in the treatment of 2 neurodegenerative disease. In a particular

embodiment said compound is any one of compounds depicted as 2, 3.01, 3.1 1,3.12,
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a 0 0 WO 2006/090177 PCT/GB2006/000684 -28- Compound Structure:
Number 3.23000 FOO F3.24N FF 3.2500=s~0 03.26 10F F In
ddition to the compounds described herein, it is also possible to use a
W?%%H%%??H%ﬁ\zvhich is a precursor to an HPPD inhibiting comp%ﬁ%/&%\mﬁm%m
"precursor" is a compound which itself js not an HPPD inhibitor but is 5
metabolised to produce an HPPD inhibitdF for use in accordance with the
present invention. For example the compound depicted as compound No.
BOA#i ng{‘% ?ve [ ecursor to the compound.depicted.as .
COl pg dN é? ?‘f‘},g@t fou iﬁgﬁ‘tl%i§n§p%ggfﬁgraﬁigfn%ﬁﬁﬁﬁhﬁwﬁ?or"
imehrdéspthhessi codipasnatd attiichrdsalisagable of inhibiting HPPD in
animals and any precursor compound thereof 10 which is capable of
being netaBstadmegiobihmiay whisrodgreismeonidpbha s g precursor to any
COmReYBR bk algacke appregated thatialtermativessteps, nihestyrosing 3.23,
catabolism pathway may be inhibited in addition tg or as.an alternative t

tHethRiBriBR o HP R e Fessatiere ob 1 Mot REEoD B dd fisgrcatment of a

neurodegenerative disease. In a particular embodiment of the invention said

neurodegenerative disease is Parkinson’s disease.

The present invention still further provides the use as described above wherein

said medicament is administered in combination with an anti-inflammatory agent.

The present invention still further provides the use as described above wherein

said medicament comprises an anti-inflammatory agent.

The present invention still further pfovides the use as described above wherein
said medicament comprises a first HPPD inhibitor and a further HPPD inhibitor and
wherein said first inhibitor is different from said further inhibitor. In a particular
embodiment said first and further HPPD inhibitor is selected from an inhibitor described
above. In a still further embodiment said first inhibitor is any one of compounds
depicted as 2, 3.01, 3.11, 3.12, 3.13, 3.15, 3.18, 3.20, 3.21, 3.22, 3.23, 3.24, 3.25 and
3.26 or a pharmaceutically acceptable salt thereof. In a still further embodiment said first
’inhibifor is any one of the compounds depicted as 2, 3.01, 3.11, 3.12, 3.15, 3.18, 3.20,
3.23 and 3.24 or a pharmaceutically acceptable salt thereof. |

In a still further embodiment said first and/or second compound comprises a
precursor compound.

The present invention still further provides the use as described above wherein
said medicament comprises a dopamine agonist. In a particular embodiment said agonist
comprises a compound selected from the group consisting of: Pramipexole; Cabergoline;
Pergolide; and Ropinirole. In a particular embodiment said agonist may be administered
separately to the medicament comprising said HPPD inhibito:.

~ The present invention still further provides the use as described above wheréin
said medicament comprises levodopa. In a particular embodiment said levodopa may be

administered separately to the medicament comprising said HPPD inhibitor.
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-29 For example, inhibitors of enzymes/compounds that are "upstream™ of
HPPD in said pathway such as tyrosine aminotransferase, may be used

i ise inhibitors of enzymes/compounds "downstream"” of FIPPD
“?é]gé%'“g%wway such as homogentisic acid oxidase may alds bE BELG BIess

The present invention further provides the use as described above
wherein said disease is treated. In a p”aﬂic"ular embodiment said
treatment includes retarding the progression of said disease. In a further

embodiment said treatment ligrates the symptoms of said disease. \
The pros TR RBR AN LT AN A GUIEL G 0 S RAREAEn Abg meren
whrdeiredioagaitt disemseeid gyeiopatad] e phesaitsaimdbion siill fyrittemlar
provi r \ | id_animal is. a human
ot R S Rt R R

alsiveidane eaih Leatdeminial ortidhidrnenrarbbdimgris ssidfenndopomda
NQIERRRISTASE B IS Ea8 inkm o Yo RERREN T RIS B iduher;REovifes

the use as described above wherein Said disease is Parkinson's disease.

TRatisH pabeasHc i’ derasomyyh dercth R afseimbubiber manbradministered
idigpathigy %&7@@ﬁ&ﬁiﬁﬂ&ﬁ@@&;ﬁf{ﬁg@ﬁgﬂ%@&ﬁg@ﬁ&ﬁisgase;

pos’t-en alitic parkinsonism; rug-inayce arkinson's sease,; ,
o O B REGT LA b BRASi  5 pARGLB ive wherein
depid-respcnsene dysicine Piiachace. Josaphtdisaasafatimsafenidaniali@ament
spinocerebel ar. ataxia Type 3); tiple system atrophy {which includes .
it e e e e
sy#rdrornele pirerjfcSsibisiopd mm@mﬁamwmmmmd In

a padiciarembadiment o IS RERIONHheseyMnfaapkinson's disease”

means idiopathic Parkinson's disease. 25 In a further aspect of the

inventior! BTEREShieNArdenHE et aresiipotifa st afotpreiR qdorbgve wherein

phaimas@viicatly RegakableasthiiavaabiythenTendtaciond of Rhibitor. In a

e s i snEn Sl teuceseneate focase s

PankingonsidiseiaSOMA abiiithurthver spoinddithed myentioly toate Bedicament

DO YRR 0 comouns dopeicd oo 2,301 5 1.

pharmacBiftipwtsr deeption st8h futeraun ideh & aerndadegealsidebove wherein
said medicament comprises a monoamine oxidase (MAQ) inhibitor. In a particular
embodiment said MAO inhibitor may be administered separately to the medicament
cémprising said HPPD inhibitor.

The present invention still further provides the use as described above wherein
said medicament comprises an anti-dyskinesia agent. In a particular embodiment said
anti-dyskinesia agent may be administered separately to the medicament comprising said
HPPD inhibitor.

The present invention still further provides the use as described above wherein
said medicament comprises a decarboxylase inhibitor.

The present invention still further provides the use as described above wherein
said medicament comprises a neuroprotectant.

The present invention still further provides the use as described above wherein
said medicament comprises an adenosine (A2a) receptor antagonist. In a particular

embodiment said antagonist comprises istradefylline.
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medicament for use in the treatment of a neurodegenerative disease- In a
particular embodiment said compound is any one of compounds depicted

Vgg %0%001173.11, 3.12, WO 2006/090177 PCT/CBZOO6/OOO61§4T-30 3(.)(15 ot
18, 36 3.23and 3.24. Ina particular embodiment of the WVEREEN 5%3816

neurodegenerative disease is Parkinson's disease. In a further aspect of
the invention there is provided the use of‘a precursor to any one of
compounds depicted as 2, 3.01, 311, 3.12, 3.13, 3.15, 3.18, 3.20, 3.21,

3.22, 3'21311 Srss'gxﬁ’isilzgt%?ldsgﬂﬁg\riﬁ]xép erm/%lsjftggtgsree aOfcﬁ:srgn dei a@o%gtvsfl &rsrein
use in the fr8a m_en{loff a neurodegenerative disease. g particular
ediddiedentehthemrasteTiSRD nkimtuddgenprativeodibensd)isnd at least one of
Pg' 'S (i T in ' ill furth rQVi §£Qﬁ

o By o B MGl IR RS 4R RTase

conbiitanidd) Wit daparnidiafleparhatotysadgenbiteo apdEprecspnnmerriettostinl-O-
f%@ﬁ&?&%@&%@ﬁﬂ%ﬁ&?%%&ﬁqrﬁﬁ%‘m&@@fﬁ'&ﬁbﬁ@iﬁj@%ﬂiﬁﬁm%mesia

comprises an anti-inflammatory agent. The present invention still further

prfftie e aut-idl gt apsy EhiHarbsr FERPddRiian @@ precursor

CQHRIFR S RSt A6 iBHBi8A ¢ld AUEhRHIHRRENN NIDHR b did WD EASi)
said first inhibitor is digferear;é%o]gn said further inhibitor. In a particular 15
e FTSTRIRh BHEEXY (LY AR R B PP D inhibitor is selected from an

inhibitor HesgilbédtiebaysechroAthtilifustiten déraleddipaeritisait dicshipbihtiaiepicted
is.a ng of epicte .01,,3 , 3.43,.3 .18,

3 By S A S Sa) e s SRty 2ot
actepraicrutzllitasasotaie saltithruetidrerab sitantesaidisbegimmibitor is

any onepf fhgcompiyics deRce 933 R &P hedldoBaltedilsdr 3kRe compound

3.20,.20 3.23 and 3.24 or a pharmaceutically acceptable salt thereof. Ina "~
SteRiFtHLAGHBodinieAtSait st dRcicHsac IS b UL pHSEgaEuical

pregghisor compound. The present invention still further provides the use

as descrjbed ve wherein said medicament compris dopamine .
B oot TR B Ao B PSR G RN TeR Do depicted
canpound Sedcntdasiveror th plgrovgoatnsisting aftaPrasiptrxotef, for use as an

C ine:.P e and. L ! ’ =
o B B e s

said HPPDrisHidisheT eppeb st rsntion Berefirmeyiges\ieieeompoyse depicted
describea apoye hereif 15, 3.18,3.20,3.21,3.22, 3.23,3.24,3.25 and 3.26 or a

pharmaceutically acceptable salt thereof, for use as an inhibitor of the catalytic activity of
4-hydroxyphenylpyruvate dioxygenase in animals. ‘

In a particular embodiment of the invention there is provided the compound
depicted as 3.01, 3.11, 3,12, 3.13, 3.15, 3.18, 3.20, 3.21, 3.22, 3.23, 3.24, 3.25 and 3.26
or a pharmaceutically acceptable salt thereof, for use as an inhibitor of the catalytic
activity of 4-hydroxyphenylpyruvate dioxygenase in human beings.

In a still further aspect of the invention there is provided the compound depicted as 3.01,
3.11, 3.12, 3.13, 3.15, 3.18, 3.20, 3.21, 3.22, 3.23,3.24,3.25 and 3.26 or a
pharmaceutically acceptable salt thereof, for use as an inhibitor of the catalytic activity of
4-hydroxyphenylpyruvate dioxygenase in a patient suffering from Parkinson’s disease.

In a still further aspect of the invention there is provided a compound depicted as
compound depicted as 3.01 to 3.26 inclusive or a pharmaceutically acceptable salt

thereof, for use as a medicament.



said medicament comprises levod.opa. In a particular embodiment said
levodopa may be 3o administered separately to the medicament

WOMRisiRg-said HPPD inhibitor. WO 2006/090177 PCT/GBgQQ%gQ@&%@ )

-31 The present invention still further provides the use as descri

above wherein said medicament compiises levodopa and a
decarboxylase inhibitor. In a particular embodiment said levodopa and a
decarboxylase inhibitor combination comprises Carbidopa and Levodopa.

In a still further emboaimensaldda¥adoRa and éc%ﬂ?&%ﬁ%?{ﬂ@t%ﬁ 1RiTo8 o

combination comprises Levodopa and Benserazide. In a particular

emBbdifbrt&ait ¥6v8dBpa &hd A écdhbbkidaskinhibitdrhay e3-10, 3.17, 3.18,

adménisterech ﬁ%@.@lﬁi@&@ih%@?ﬁi%@E%‘&H&%@iﬁ&ﬁ%&ﬂ%ﬂ@le salt thereof,
inhibitor. The present invention still further provides the use as described

alES RGBT iaRF e dicament comprises Entacapone. In a particular

5 embodimenssdhneditadiehtofcanprisemiCaiiRproliavodepmpishd
Entacapone. In rticula odiment saj tac r saj
IR L s B pond g b Ayt S Araddy 3.2
toothephedicantently encppisivig sédichbtBETanhsbitera Thdiprasant invention
still further ide SGr hetei i ,
medica[%%e%%{ggfr% pﬁéggdgﬁb%%%%%% k %ﬁ?n&e% ﬁ %?{ag nl\'ls¥ e?)g% e?’ f%%%ﬁ)"ﬁﬂ?b‘i%? P ound
I 118 paftisglasieeribotiiment Bwd@OMT inhibitor comprises Tolcapone.

10 In @ partcylan BRIONINERHAMHSRMI AR ITRL mxbbgfemi@&%@% compound
separately to the medicament comprl?ﬁr;% said HPPD inhibitor. The

pREBEHRSEron <t Tuhtherprovided el 3 bicktrivedPab e ditierdn 26
sdigl 1se dicamaivagemprises a monoamine oxidase (MAOQ) inhibitor. In a

particular 20 iment said MAO inhibitor may be adminjstered . .

Coparatdh A LR RLA SEATSFAING D8 oPTS A oo o

prEsentaevictibne Sl fuet hmopno videERRE usetatrdeteniieoh 2H@vNindrédrein

cai ) s - o o
AR S A 8 B oot

tortheelicament comprising said 25 HPPD inhibitor. The present

inventiom,sfilt fuhal-Preyides i UsRARHeRGHRegabRYe YhetsiipSait

medicament comprises a decarboxylase inhihitor. The present invention

stP A prathceidote v gr auhelt e 4ByY iRtk ant-intlammatory agent
and a means for the delivery thereof to an animal. '

20 In a still further aspect of the invention there is provided a kit comprising a |
pharmaceutically effective amount of a first HPPD inhibitor and a further HPPD inhibitor
and wherein said first inhibitor is different from said further inhibitor. In a particular
embodiment said first and further HPPD inhibitor is selected from an inhibitor desctibed
above. In a still further embodiment said first inhibitor comprises 2-(2-Nitro-4-

25 Trifluoromethylbenzoyl)-1,3-Cyclohexanedione (compound 2). In a still further
embodiment said first inhibitor comprises the depicted as 3.01, 3.11, 3.12, 3.13, 3.15,
3.18,3.20,3.21, 3.22, 3.23, 3.24, 3.25 and 3.26 as described above.

In a still further aspect of the invention there is provided a kit comprising a
pharmaceutically effective amount of a HPPD inhibitor and a pharmaceutically effective

30 amount of a dopamine agomnist and a means for the delivery thereof to an animal.
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said medicament comprises a neuroprotectant. 30 The present invention
stiII further provides the use as described above wherein said

W@ fq&}?ﬂt comprises an adenosine (A2a) receptor antag% (“k%aoé/ooo«m

particular embodiment said antagonist comprises istradefyllin

2006/090177 PCT/C82006/000684 -3 Zhe present invention still further
provides the use as described above wherein said medicament
comprises a HPPD inhibitor (or a precursor thereof) and at least one of

the foll levod ole]
cocarba e e B B o R e

Bﬁm@h@ce(léy effsatesroions pfetRAREASfdiisearhioionntAcantically effective
MARRAMIPR MRS SR RIRILR: @) 8 ARt EYSIIBRIR ATERR an

anti-inflammatory agent; (i) a farther HPPD inhibitor (or a precursor

thereof)zn(ﬁ ﬁlﬂﬂﬁﬁfh@&ﬁ%ﬁ)m{i&hﬁ%nﬂ@lﬂm& 3 @i@i@@&aratk(ﬂao@tipmm ga

enosine (A cep tor anta tr fyII| n a still furthe
RIS B Rl ettecive
Saﬁ:ﬂquatbf 1862013 38¢ 3.d&athd:8/1 &2 B0Rdbr &ﬁZa ﬁm’h&s W%&Bﬁvaf}dthereof to

%%1%1% pharmaceutically acceptable salt thereof for use as
%armaceutlcal agent. In a further embodlment there is provided the use

f 3 01, 3.1 3.15, 3,18,
e e SR e s G
Wméﬂlﬁeﬂ@eﬁh%mus@ﬁmﬂ%ﬁﬂh&@mm@d plepintedutisBy@Tfective
QR Bel H§ 19:{ M'ﬁ%{&ﬁﬁ&% 8@'%@%%%& gc?ﬂ?%df%%%%sat%r the

an Inhibitor o e catalytic activity of xyphenylpyruvate
dﬁﬁeyg@ﬁé@aeﬂfmmwm a still further aspect of the invention there is
provided the compound depicted as 3.01, 3.11, 3.12, 3.13, 3.15, 3.18,
3.20, 3.2 3P{uBiixg, 8R4l & .46 arverBid6thera Bphadetackittoallyising a

aﬁﬁ%@é@ﬁtﬁﬁ E§Q?f§c?1fvé %ﬂ)ﬁﬁﬁ? éﬁfJ%QER{bgo%& q %EC%“W&XIW effective
4- y rox;gjﬁ%qeﬂggruvate |oxygenase in animals. In a particular

@ﬁﬁr%@@@ltﬁ%%m%@ﬁar tepielizernthercof
3{@%11%&1}33,&312 3.13, 3.15, 3.18, 3.20, 3.21, 3.22, 3.23, 3.24. 3.25 and
3.26 or a pharmaceutically acceptable salt thereof, for use as an inhibitor

of the cajalyiis %&rﬁﬁy\&?{e@ & ARy RBE AYRY {916?6@1@&8)9&?@8‘&%@1@ 2

human beings. In a still further aspect of the invention there is provided
Waﬁ@g f&?@ﬂ%@@‘éﬁ of a HPPD inhibitor and a pharmaceutically effective .

amount of a monoamine oxidase inhibitor and a means for the delivery thereof to an

animal,

In a still further aspect of the invention there is provided a kit comprising a
pharmaceutically effective amount of a HPPD inhibitor and a pharmaceutically effective

amount of and an anti-dyskinesia agent and a means for the delivery thereof to an animal.

In a still further aspect of the invention there is provided a kit comprising a
pharmaceutically effective amount of a HPPD inhibitor and a pharmaceutically effective

amount of a decarboxylase inhibitor and a means for the delivery thereof to an animal.

In a still further aspect of the invention there is provided a kit comprising a
pharmaceutically effective amount of a HPPD inhibitor and a pharmaceutically effective

amount of a neuroprotectant and a means for the delivery thereof to an animal.
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3.11, 3.12, 3.13, 3.15, 3.18, 3.20, 3.21, 3.22, 3.23, 3.24, 325 and 3.26 or a
pharmaceutically acceptable salt thereof. for use as an inhibitor of the
cata%ic activity of 4-hydroxyphenylpyravate dioxygenase in a patient

& er’lr({‘éoygm Parkinson's disease. 30 In a still further aspegt("(%r Ga006/000684

invention there is provided a compound depicted as compound depicted
as 3.01 to 3.26 inclusive or a pharmac"e%ﬁiéally acceptable salt thereof, for
use as a medicament. WO 2006/090177 PCT/G82006/000684 -33 In a

particul remt@g‘; ent there is _provided a ompoundl%l% icted as 3.01,

D02, 306 SOATAEE D L e T G08 ST YTt S s apyioyip p
SphbratGytRAlFy Sffk8tiv3.&8o P06 SHPHPI3 RRjRt3BxRl 24 arRacdufGatly affective
pharmaceutically acce e salt thereof, for use as a medi t. 5lna
e e G S R o B IRP AR SIS SRS eR oot o
d@pit!fenhhs 3.01, 3.11, 3.12, 3.13, 3.15, 3.18, 3.20: 3.21, 3.22, 3.23, 3.24,

3.25 and 3.26 or a pharmaceutically acceptable salt thereof, for use as a
medicamenttilh fardiehepemifidinmeritivr éhiggiropiceddie kisewfimising a
precursor of the c ound 3.%)1 0 nclusive foruse asa__ .. .
ST it o R RPN S T i cuigpy ofctve
presurgorio§ttadefvilipromdc: epictod the G:01513. lier i @, 81 28iMdaLL5, 3.18,
3.20, 3.21, 3.22, 3,23, -1.24,3.25 and 3.26 for yse as.a medicament. In a

still furtHBra8btr Brennsneri ol firitrertion fressitiadoyideda b rmryisins 2
phaamaseutically efteatvaasmetor ofRMPREINBbIar thanihantically effective
2-(2-Nitro-4 15 Trifluoromethylbenzoyl)-1,3-Cyclohexanedione and a

e et i e R R R G )
invendigr there dsqbvidedaikiiisomidsiagodophanthadecttibailylaffaotiietor and
a inhibiter Lint] y.age

O e e L Al L Al AR
irBiviten; e e isnpréyiEwBalaseB bt Eriphammatetiteant Gifedigler HPPD
amRwRbP{G HistebiEd? tRblitRRAAR SRS TSIPRERHRGIOH ﬁé}ﬂrd?lhﬁé@i&t; )
said first inhibjtor is different from said further inhibitor. In a particular; ,
ePRRSSRAEIRE SArcf FSESRRF fiAseRSiPSD IFFAARDI IS ARt R, Igh the delivery
inhiviief descaiieml.above. In a still further embodiment said first inhibitor

comprises 2-(2-Nitro-4
In a particnlar embodiment there is provided a kit as described above wherein

said animal is a human being. As described above, said HPPD inhibitor may comprise a

precursor compound.

In a still further aspect of the invention there is provided a pharmaceutical
composition comprising as an active ingredient any one of the compoﬁnds depicted as
compound 3.01 to 3.26 inclusive or a pharmaceutically acceptable salt thereof, together
with a pharmaceutically acceptable diluent or carrier.

In a still further aspect of the invention there is provided a pharmaceutical
composition comprising as an active ingredient any one of the compounds depicted as
compound 3.01, 3.11, 3.12, 3.13, 3.15, 3.18, 3.20, 3.21, 3.22, 3.23, 3.24, 3.25 and 3.26 or
a pharmaceutically acceptable salt thereof, together with a pharmaceutically acceptable
diluent or carrier. In a particular embodiment said pharmaceutical composition comprises
as an active ingredient any one of the compounds depicted as compound 3.01, 3.11, 3.12,
3.15, 3.18, 3.20, 3.23 and 3.24 or a pharmaceutically acceptable salt thereof, together

with a pharmaceutically acceptable diluent or carrier.
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25 Trifluorometbylbenzoyl)-1,3-Cyclohexanedione (compound 2). In a still
further embodiment said first inhibitor comprises the depicted as 3 01,
“;012166%%2173 13, 3.15, 3.18, 3.20, 3.21, 3.22, 3 .23, 3.24, 3.25 and 3.26
e4etibéd above. In a still further aspect of the invention ﬁ%rr(g%oow 000684
provlded a kit comprising a. pharmaceutically effective amount of a HPPD
inhibitor and a pharmaceutically effectivé®30 amount of a dopamine
agonist and a means for the delivery thereof to an animal. WO
2006/09017 PCT/GBZOO6§000684 -34 |n a still further aspect of the
inventio «.}P LR ARG ‘id{“é%}ﬁ%%% RIHOSIHOR SOTURLR BRETECT
anmnpdaida HPPD inhibitor and a pharmaceutically effective amount of
leVOdOp?na % a%%fc'n r }pn%% lf\%gsyl tggﬂ Of to %n 1%%(8}%11{1063 C nposztzon 1§ in
further aspeg?o e |nven lon there 1S provi f comprising a5
pHaﬁqna@euabial&re:ffemwmmtcxﬂhadﬁmﬁﬁ’ﬂbnnmlaltforthmcmabodlment of the

pmaasstégﬁ@éwgééﬁ 5@%‘%&9&}9@&@1@%@&9@&” 5 gﬁa gl elected

inhibitor and a means or th ery thereor to an animal

adpuatis %%Wﬂfér@@%?dﬁ%%mﬁﬁbﬁﬁpﬂéﬁﬁgaauews suspensions; oily
Phaspaceuticallislesctive.amer PRl @it RRPRNRIE ARG 8syrups and elixirs.

pharmaceutlcalIéeffectlve to amount of fevodopa and a decarboxylase
inhibitor SrtSEMEHEROHBRLAIRSHHREHS fBY TR HEtigSRrPRIESRdS Qended for
aramalsérmi&i&lMu{mﬁawﬁﬁmﬂb@ﬂwimﬁaﬁr@ is provided a kit

comprisi ace tic eﬁe e am unt of HPPD inhibitor
harmac%% |éa ly'e Sctive Lé (grrﬁ}%{lm fcij é\/{se 1ﬁolg‘@j %Wyspé)ﬁls erad gn

|nmunbhéndparmmn@mmsﬂdehuery thereof 15 to an animal. In a still
further agpe SER%&%&PX&BH%@%%%{ﬁﬁ%ﬁﬁ&iﬁ%‘é‘ﬁ’B}B{}k%'é@aapharmaceunoal

pharmaceutically effective amount of a. HPPD inhibitor and a
piTehiftheenEany ATrIspRAtiemes st Bihedribavaini nentinakise WiHiitbirthgs HPPD

a edRsnhibeidalsont iR hQ Ghp SN abnrld 8 Sl foHES 85Pee 0F 12,

cibin iU ohl Lpb At & A aoutialy ofecive

“amount of artibfusint-chybkiiesi ag&mhﬁﬂéhadmﬁ&ﬁ&@rﬂﬁﬁlé@ h\ﬁﬁfa&maceutical

thereof to an animal. In a |II fur t of the inv, ntlon there i
R A S A e e oAt WA Ry e
inhibitotoamdviatpfatirosiobilttally ssflenttid drom the compounds depicted as compound

3.01,3.11, 3.12, 3,13, 3.15, 3.18, 3.20, 3.21, 3.22, 3.23, 3.24, 3.25 and 3.26.

In a still further embodiment of the invention there is provided a pharmaceutical
which comprises compound 2 and a further HPPD inhibitor. In a still further embodiment
said further inhibitor is a compound depicted as compound 3.01, 3.11, 3.12, 3.13, 3.15,
3.18,3.20,3.21,3.22, 3.23, 3.24, 3.25 and 3.26.

In a still further aspect of the invention there is provided a pharmaceutical
composition comprising a pharmaceutically effective amount of a HPPD inhibitor and a
pharmaceutically effective amount of a dopamine agonist optionally together with a
pharmaceutically acceptable diluent or carrier.

In a still further aspect of the invention there is provided a pharmaceutical
comi)osition comprising a pharmaceutically effective amount of a HPPD inhibitor and a
pharmaceutically effective amount of levodopa optionally together with a
pharmaceutically acceptable diluent or carrier.

In a still further aspect of the invention there is provided a pharmaceutical

composition comprising a pharmaceutically effective amount of a HPPD inhibitor and a
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25 amount of a decarboxylase inhibitor and a means for the delivery
thereof to an animal. In a still further aspect of the invention there is

vf,)rovided a kit comprising a pharmaceutically effective amount of a HPPD

ShBIsPARd a pharmaceutically effective amount of a neuré’ﬁ%@%ﬁ 000684
and a means for the delivery thereof to an animal. WO 20061090177

PCTIGB2006/000684 -35.In a still furthé? aspect of the invention there is
provided a kit comprising a pharmaceutically effective amount of a HPPD

inhibitor and a pharmaceutically effective amqunt of an adenqgsjne (A2a),

R Ao BRGNS 1P BB R ROH 5 TR Pionally
Integstibifuwrither siapmataftibelinyerpobiheéilds: praaded a kit comprising a
pharma(}gutis?ﬁil}{lggeerctive ?r(l)}otﬁnt of a tHPPhD iq@ibig%%:%qdaahm ceutical
pharmaceutically e active. amoun (‘)/??s?gée%ﬁlm 'aNd & heans for the
detvarysitieneofipramgaiphaliacausith Hyrthier aspaop whtthfa kb arhihdes and a
i : . - icall .
B e e
ometisttiy fiosthingrita P avomassiricalljorrseptah rdibrrap ar ferfiévodopa

and a dagaybexylage-intibiias: (6 lsvasiepamnd;a secrroXyiass ishibier

and Entacapone; (e) a catechol-O-methyl transferase inhibitor; ﬁw)‘a o
mERTBRORIF R SRRIBES Nk b PR TR R kT Y Ghe [HjEAA iohibitor and a
anfidnflareinoiorya@em: @ durthes RRminbibtiai(omnaibreedfsdhally together
theriﬁgf); a decgrb@xglaseti%gibc{tgré Ql%ra neuroprotectant; (1) 15 an

a g %Caefl e %OCF% EXeToln ut;r( %%%ﬁéfylline; and, a means for

the delivery stiiéfedifidoaapeainididk invagbsntitwisrie prbvdidembdrerecimtical

pr .a ki | [ "
B S mimaL Ora AP 5 oo

companharrgawisatinlefirehiae aspest of thiuithoe RGP tHBBIIervboTgEsad first

PhARMAGEIIGALCAMPRASHIAN HAMRHSHTS BF i asIVeemRdIQatany one
of the compounds depicted as compound 3.01 to 3.26 inclusive or a

prbaraestticatly aeeriblp Lot er@biE ogether with a
pharmaceuiissllynabee piptledditte iivantat therd isgpaiil dedth phaapeetndal

Ligr?jé‘l"%é‘l ion éQS{I%is? \gég‘é'ﬁ’ed SO a%?%é%ﬁtaé %&8@8?5(%9(?1) inhihitor and a
Prising as an actl ingredient any one o e compounds aepictea as
carhpouarerB@lly3faciBe2n® s, & 1 Ge iR 3ia, Bighiig. opliially Br2gher with a
s'aﬁaﬁﬂgcéu%@aﬁ& acceptable diluent or carrier.

In a still further aspect of the invention there is provided a pharmaceutical
composition comprising a pharmaceutically effective amount of a HPPD inhibitor and a
pharmaceutically effective amount of a neuroprotectant optionally together with a
pharmaceutically acceptable diluent or carrier.

In a still further aspect of the invention there is provided a pharmaceutical
composition comprising a pharmaceutically effective amount of a HPPD inhibitor and a
pharmaceutically effective amount of an adenosine (A2a) receptor antagonist optionally
together with a pharmaceutically acceptable diluent or carrier.

In a still further aspect of the invention there is provided a pharmaceutical
composition comprising a pharmaceutically effective amount of a HPPD inhibitor and a
pharmaceutically effective amount of istradefylline optionally together with a
pharmaceutically acceptable diluent or carrier.

In a particular embodiment of the invention there is provided a pharmaceutical

composition as described above wherein said HPPD inhibitor comprises pharmaceutical
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a pharmaceutically acceptable salt thereof, together with a
pharmaceutically acceptable diluent or carrier. In a particular embodiment
said pharmaceutical composition comprises as an active ingredient an
%gnéog(f%oel?ompounds depicted as compound 3.01, 3.11, 3. ET@?%&BOG%
3,18, 3.20, 3.23 and 3.24 or a pharmaceultically acceptable salt thereof,
together with a pharmaceutically acceptdble diluent or carrier. WO
2006/090177 PCT/GB2006/000684 -36 In a further aspect of the
invention said composition comprises a.precursor. ¢ ound. In .
o SPEEREI SR SRR 8 TR TAVE B Lt B ATR Lt S oS pieted o
inccanformdBitabielforiola) Di heard htSrab atalidstiatiol?, |h 28 fdrddeB.25 and 3.26 or
era??%%%ﬁ%%@&tg 5 aéc'épfgﬁg%gl ge%%@&ﬁéﬂé?ﬁr %é@tﬂ&lmggﬂimaceuﬁcally
suitable tor oral @administration selected “from the group consisting of.,
tasieastaldz dilgent; traaitispsules; aqueous suspensions; oily
suspensions; emulsions; dispersible powders; dispersibti?els ranules; )
syrups ahtr SRRROSTHORS R RS ErBOHTHREH (Tt e R JReFagRfay be in
campasitionvimiien deadon «irahowdaraihd phamihestol afthadhdidobire especially

gelatin sules. 10 In a still further emhodiment.of the invention &a'{?l
armt i 0 warm-
OB P Ao RIS b B S B e Tl v

furthededribodilment of the invention there is provided a pharmaceutical

which comprises a composition as described above in combination with a
further PTRRDmshititobavhishdkidbie ferh froimiheiaompane dfcopiatas e tablets,
compound 3.01, 3.11, 3.12, 15 3.13, 3.15, 3.18, 3.20, 3.21, 3.22,3.23, .
SRR S e iRl it . S e
previdied aphanries eptial ondlishstom frigeseateorhpbsitisiraipon éieripagple as a

aRQYAJNFRARIBAIRP With & bR MR, abikia-whichfurhesinhibitor

is selected from the compounds depicted as compound 3.01, 3.11, 3.12,
3ingasesilay fgsisglo, 3.21, 3.22, 3.23, 3.24, 3.25 and 3.26. 20 In a still
further embodiment of the invention there is provided a pharmaceutical

which coPhprsewesihops ofithe iamentiduriasbp rernidHivitonvientiossl procedures

fugthgs %ﬁb&ﬁimsn{ih%ﬁwaéeﬁm RRIkitAdSAERNRAYRHseRicted as
compound 3.01, 3.11, 3.12, 3.13, 3.15, 3.18, 3.20, 3.21, 3.22, 3.23, 3.24,

325 andﬁ%@,%i)gg%aﬂuy fhalRanseta] the iveniianaisisiRravidethe, at

pharmaceutica composition comprising a pharmacedutically effective
anfesirnsiE HMPEP ERiAkibiGh SHAeeing, flavouring and/or preservative agents and may

be in the form of hard gelatin capsules in which the active ingredient is mixed with an
inert solid diluent, for example, calcium carbonate, calcium phosphate or kaolin,
Compositions for oral use may also be in the form of soft gelatin capsules in which the
active ingredient is mixed with water or an oil such as arachis oil, liquid paraffin or olive

oil.

Suitable pharmaceutically acceptable excipients for use in tablet formulations
“include, for example, inert diluents such as lactose, sodium carbonate, calcium phosphate
or calcium carbonate, granulating and disintegrating agents such as com starch or alginic
acid; binding agents such as gelatin or starch; lubricating agents such as magnesinm
stearate, stearic acid or talc; preservative agents such as ethyl or propyl p-

hydroxybenzoate, and anti-oxidants, such as ascorbic acid.

Tablet formulations may be uncoated or coated either to modify their

disintegration and the subsequent absorption of the active ingredient within the



pharmaceutically effective amount of a dopamine agonist optionally
together with a pharmaceutically acceptable diluent or carrier. In a still

WB'E%%?{;?Q?“ of the invention there is provided a pharmac
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composition comprising a pharmaceutically effective amouﬁt%?%%%’ggmm
inhibitor and a 30 pharmaceutically eff E{tive amount of levodopa
optionally together with a pharmaceutically acceptable diluent or carrier. In
a still further aspect of the invention there is provided a pharmaceutical

composition isin r [ ffectiv n 1 1PP :
e R S A S L BTG B T BB, e
praryRaitend caljindfegstiveahpeatbirkevodbiepanmda theedrboxylase

inhibitor optionally together with a pharmaceutically acceptable diluent or

carrier. kyacsil fusteriaspedl] gbtbenilwventian theretispnoyietiehain finely
pharmaceutical _compasition comprising a pharmaceutically effective ..
R e R A AR e i
aagaés Isoti0amestdipinrensfernasellinliditdessptictiaiigetglodter with a

PhampassulicallvacceRialle diHeRtaL:GaN] Blﬂﬂriﬁﬁlﬂyyﬁ?&%n@%&ﬁ%ﬁ%acmh

the invention there’is provided a pharmacedutical composition comprisin
adPR SUMRSEG e ASPErFEivE ERNBE REsNta IR leritbifopramadpnsation products of

PhREMEAH tsddy wiE chive RMOUGE 6 Al PeRBINRIRMISASS dRAII
optionally together 10 with a pharmaceutically ac,cepi,t ble délgent or
CAPRETI AR AT P AR DR THI VB PRI BRBGiBSIR!S: for example

phepinheettiofdn eampastbhpcomisisinga phanns of uiisadlyceffedtiveth partial
amount of a first HRPD inhibit nd.a.pharmaceutically effectiv ount
SRR S S o O A

saidnfenitrse.inhividensation allgdunyedisthyithcox Blp Mathmectaltiesiti derived from
agaRPIARIE AHURNER! Sartielado8: SHLITDEssREELRf hsdaxentiandhare

is provided a pharmacedutical composition comprising a pharmaceutically

effective,amount of a ihibitor an rmaceutically effectiv
B e

phasthzlcelpionlly Bdocpraviendiigentst-esidiats 20ith assslidirneasidspeltquring
of, thernNeRLAR theteHs: Rrayidad 8RR maLs Widle g%éw@ghch as SUCrose,

comprising a pharmaceutically effective amount of a H inhibitor and a
pPRATAHER OTiRsHRF @MSetive amount of a neuroprotectant optionally together

with a
Oily suspensions may be formulated by suspending the active ingredient in a

vegetable oil (such as arachis oil, olive oil, sesame oil or coconut oil) or in a mineral oil

(such as liquid paraffin).

The oily suspensions may also contain a thickening agent such as beeswax, hard

paraffin or cetyl alcohol.

Sweetening agents such as those set out above, and flavouring agents may be

added to provide a palatable oral preparation.

These compositions may be preserved by the addition of an anti-oxidant such as

ascorbic acid.

Dispersible powders and granules suitable for preparation of an aqueous
suspension by the addition of water generally contain the active ingredient together with

a dispersing or wetting agent, suspending agent and one or more preservatives.
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pharmaceutically acceptable diluent or carrier. In a still further aspect of
the invention there is provided a pharmaceutical 25 composition
co%&rg&g]a pharmaceutically effective amount of a HPPD li)nquitBoer(z)atér)(():lmis})84
r%armaceuzically effective amount of an adenosine (A2a) rec(ép/%r

antagonist optionally together with a pharmaceutically acceptable diluent

or carrier. In a still further aspect of the #ention there is provided a
pharmaceutical composition comprising a pharmaceutically effective

amount of a HPPD inhibitor and a 30 pharmaceutically effective amOLir}I ib

of istradeyifE YHRTRL TGRS WM AP SARSEAREARP S T Stspra  ed by
digetiesBriemntbradsstietlar embodiment of the invention there is

provided a pharmaceutical composition as described above wherein said
HPPD inf st GOPRRHSAS RIAIMACELHERE\WEi SeRG/0R8 166 Sweetening, flavouring
PCTIGB2006/000684 _-38 composition comprising as an active ingredient
APPSOl BT BR R BEh S8 g 6P 48 RGHTBound 3.01, 3.11, 3.12, 3.13,

3.15, 3.18, 3.20, 3.21, 322, 3.23, 3.24,3.25and 3.26 or a _ i
pharmadbambampencstioth BROBARHEFS e JEGHHIR BgEHes drth the form of oil-
Phawracektitallys acceptable diluent or carrier. 5 The compositions of

such HPPD inhibitors for use in the invention may be in various

CO”VG”“ﬁ{éacli{%?ﬁﬁs\é’ﬁlH?@Q‘Q’ ‘\'/'@g,@gbﬁ)é]@iﬁ%ﬁgﬁ Yueaha'sRBARIGE &€or a mineral

especially adapted for pharmaceutical purposes that is for administration
t@Hharchre BrrxepalnhowbaeaERimA TR ofwy Afd)®e in a palatable

form suitable for oral use (for example as tablets, 10 lozenges,-hard or
soft capSuitblaeuubifsiog efiynturparbsicis cxanulkiorsitilgecsdiEng gums such

POWHEES, O 3P BIER 1 WARSER Ry O Jak- AR FIE AA QD INGrAlQR { i Q¥an,

example as a sterile aqueous or oily solution for'intravenous,

SUSEHBNRIOTCTIFRRTISE GRAF S AciTFA\ ARE Mt e ishipBuiids (for
otihepy eabaaRnbe QRipinactMaepnventivsalREQFRELIRR Abtisiagers with
conventional gharénace tical e%‘ggients well knowg in the art. Thus,

c§ 8§ﬁ|‘8ﬂg NS R IOrOSYATF %ﬁ?f?&%w&g Ef‘gﬁﬁ, for example, at

least one or more colouring, sweetening, flavouring and/or preservative
agents At AT S198S AEYEA P BT GaTaie PR ES AR RE gtive agents.

active ingredient is mixed with an inert solid diluent, for example, calcium

carbonater &Rl ek einespasteedpraghfed with swestening agents such as glycerol,

propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent,

preservative, flavouring and/or colouring agent.

The pharmaceutical compositions may also be in the form of a sterile injectable
aqueous or oily suspension, which may be formulated according to known procedures
using one or more of the appropriate dispersing or wetting agents and suspending agents,

which have been mentioned above.

A sterile injectable preparation may also be a sterile injectable solution or
suspension in a non-toxic parenterally-acceptable diluent or solvent, for example a

solution in 1,3-butanediol.

Dosage

The amount of active ingredient that is combined with one or more excipients to
produce a single dosage form will necessarily vary depending upon the host treated and

the particular route of administration.
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20 Compositions for oral use may also be in the form of soft gelatin
capsules in which the active ingredient is mixed with water or an oil such
W 2%5%@%3179”’ I[qgld paraffin or olive oil. Swtaple phgrmacellj'tl%?(l;lxmw 00684
acceptable excipients for use in tablet formulations include, for example,
inert diluents such as lactose, sodium carbonate, calcium phosphate 25
or calcium carbonate, granulating and %ihtegrating agents such as corn
starch or alginic acid; binding agents such as gelatin or starch.; lubricating
agents such ag magnesium stearate, stearic acid or talc; preservativ
agents SR AL A PARR RER S e RS et
sgeheadlpsontdicfacickafmbddtdorthOlaip s Itagd eritsaeshiope g od

St SIS AL RS SIR B
e SRS Lo s

kiaoiwe ingfediemt. Aqueous suspensions will generally contain the active
ingredient in finely powdered form together with one or more

phagmam%cﬁ l é)éﬁﬂ?@ﬂﬁta%erﬁh M@ﬁ?ﬂdﬂi@r@?@&i&&p&ﬂﬁi@ mcsclwthhmle, intended
carboxymet cellulose, met ic ulose, ro I met ellulo

e B BN ORI DL B P A ook e t
dispersingtve weitingeafenttedyveighe citiimiardcoiitlen satimppatcnd sapfvenient

a%cl)l%ge&ee}%' gn\égith fatty acids (for example polyoxyethylene stearate),
or condensation products of ethylene oxide with long chain aliphatic

alcohols, for exa etod?e tadecaethyleneoxycetanol, or densation
oD r TE BR b R e e T e SR o Sty
a dvatiiol shooch Bk pglioayethifdmesol bitaktinomewidzet, or condensation
products of ethylene oxide with partial esters derived from fatty acids and

hexitol afbyearieles, ol sxaemdilie podeettvdé tevsoraiabanenasatgatevary the dose

A ous suspensjons will.also typically contain gne or.more preservative .
(S P R DSBSy s b iate. AL KNS (S o e 2
ascdebio tibicliconiotiofide agemesndoeretity ojbthernditiom dfalienasinunder

AN ESWERIS NG AJSRIASHEY, 3R SUEIRS G oeS ARG IR R-R5 PP AHARRE b { AW patient

suspensions may be formulated by suspending the active ingredient in a
vegetaBIe BRI as arachis oil, olive oil, sesame oil or coconut oil) or in

a mineral oil : _ .
Generally, in therapeutic use, it is envisaged that a composition according to the

invention would be administered so that a dose of the HPPD inhibitor (or of an
equivalent amount of a pharmaceutically acceptable salt thereof) is received which is
generally in the range 0.00002 to 10 mg/kg/day, or 0.001 to 500 mg/day more
specifically, 0.05-10mg/day and 0.1-5mg/day or 0.01 to 10 mg of active agent per Kg of

bodyweight daily given if necessary in divided doses.

More specifically, for a composition comprising compound 2, in therapeutic use,
it is envisaged that a composition according to the invention would be administered so
that a dose of the HPPD inhibitor (or of an equivalent amount of a pharmaceutically
acceptable salt thereof) is received which is generally in the range 0.0002 to 1
mg/kg/day, or 0.01 to 100 mg/day. More specifically, from between 0.05 to 10mg/day
and 0.1 to Smg/day or 0.01 to Img of active agent per Kg of bodyweight daily given if
necessary in divided doses. All ranges throughout this specification are inclusive. For

example from 0.01 to 100 includes the values 0.01 and 100.



20 (such as liquid paraffin). The oily suspensions may also contain a

thickening agent such as beeswax, hard paraffin or cetyl alcohol.
WSV\é%egenln&(% agents such as those set out above, and flavouring agents

May Be*Ydded to provide a palatable oral preparation. 25 TheL&B2006/000684

compositions may be preserved by the addition of an anti-oxidant such as

ascorbic acid. Dispersible powders andaﬁranules suitable for preparation

of an aqueous suspension by the addition of water generally contain the

active i ed| ether gﬁ rsi ting agent, endln
et oS EP BT L AR ST S QB GO acsh Sy BEcefebl
POFAGB20DHD0LE8 8 dBifahitable dispersing or wetting agents and
suspending agents are exemplified by those already mentioned above.

Additiong) mﬁm&@%m{%ﬁ@@m@&@@mmi@msmmﬁpaﬁwﬁemaﬁ@ots of

i R R e s R

5 oithémivsitendiiudgiasayd he oily phase may be a vegetable oil, such as
olive oil or arachis oil, or a mineral oil, such as for example liquid paraffin

or a mixEurcstHl Gghst aspset of thebrerinniing Brsidsdamethadief treating

examplerRatally Mua@g&l%m% %%%Qsel&)ﬁ‘@ﬁéiﬁg ABAGIAR-BYM an animal 2
tra acanth naturally-occurring RPép ?O%?andes such as soya bean, lecithin,

oPRETBRCHialty sfEstive s FAiraitietand hexitol anhydrides
(for exampleiBaRian d%}:ﬁﬁﬂ@f&l@é&ﬁ*&ﬁd@Oﬂﬁﬁﬁ%ﬁi@ﬂl@é@duﬁéﬁlﬁﬁftﬁl&ﬁaﬁmg

e R i s SIMAGRE DR Sl A2 PONYIEINRAS SOIRIA0 o amiomal o

1' VE: 4 New
monoo nﬁlﬁ% emulsions may also contain Wee ning, avo&rlng an

Eﬂmﬂm&@g nfSicil® Syrups e wpetirsomaybpoiordaulated with
o sué%gi%&M&ﬁ%% Q{X‘Yﬁ{;&lﬂl&{%&\ﬁ' AN QAYEOk S0P 'tﬂl’aas?ﬂf‘f&?tﬂé?

and may also contain a demulcent, preservative, flavouring

aﬁﬁM@m@H@ﬁ@ag@WWﬁﬁmaﬂmmndw i) farhsanppdiment

thertaemedaisiela RiecRiie AAHRASAQHY SUSRRMSIARs W C AR urther
formulated accordlng to known procedures 20 using one or more of the

15 o SPYsHRRRRE fas SN GroR stithg e MUBHY Sah Errgimbyr s gave, n a particular

embodiment said inhibitor comprises the compound depicted as compound 2, 3.01, 3.11,
3.12,3.13, 3.15, 3.18, 3.20, 3.21, 3.22, 3.23, 3.24, 3.25 and 3.26 or a pharmaceutically

acceptable salt thereof.

10

In a further aspect of the present invention there is provided a method for
20  increasing levodopa availability and/or dopamine synthesis, in the brain, comprising
administering to an animal an amount of a compound depicted as 3.01, 3.11, 3.12, 3.13,
3.15, 3.18, 3.20, 3.21, 3.22, 3.23, 3.24, 3.25 and 3.26 in said animal.

In 2 further aspect of the present invention there is provided a method for

increasing levodopa availability and/or dopamine synthesis, in the brain, comprising
25  administering to an animal an amount of a precursor compound to a compound depicted
as 3.01, 3.11, 3.12, 3.13, 3.15, 3.18, 3.20, 3.21, 3.22, 3.23, 3.24, 3.25 and 3.26.

In a particular emboaiment of the invention, dopamine synthesis in the brain 1s
increased. In a particular embodiment of the invention, levodopa availability in the brain
is increased.

30 The invention will now be described by way of the following non-limiting

examples and Figures of which:
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which have been mentioned above. A sterile injectable preparation may
also be a sterile injectable solution or suspension in a non-toxic
“pare&t/egzoill%-acceptable diluent or solvent, for example a SO|l(J:ti0n i£1006/000684
fsz-ubupanediol. 25 Dosage The amount of active ingredient Bt
combined with one or more excipients to_produce a single dosage form
will necessarily vary depending upon th&*Host treated and the particular
route of administration. WO 2006/090177 PCT/GB2006/000684 41
Generally, a fqQrmulation in epdedrégr or?%adglinistra 'ontto i‘{ﬁma sbw'ill ;
general eShta ?’orrg%g?g?ﬁ%ﬂéoﬁoo (?fb(i d) i Y&Pﬁﬁl of attke agent 6@?%5
ofylesahpweight combined with an appropriate and convenient amount of
Pl PR LR ae RSl ROlaln RUL O ARRU' 4,
500 mgofan 5 active ingredient. More spetifica ?y, a formulation
corhpndihg ssneobueld. 2, for example, intended for oral administration to
humans will generally contain for exampiefieg 0.01mg to ling of active
agent per Kg of bodyweight combiined with an appropriate and convenient
amount of excipients. 10 Dosage unit forms for a formulation comprising
CMWN generally contain about 0.1 mg to about 100 mg of an
active ingredient. However, it will be readily understo titmay be. . .
T A R e B e e Lo AL gy, i
aegordance with well known medical practice in order to take account of

the natugandgsy Gy Bf e AAgHOR ANHSRASAUNIRL S HARURRR Lo HPPD

-any concurrent therapy, and o the age, weight, genotype and sex of the
pagisrity rEeehAry ob Asiesthaldndiiing cialihatasBlife Mt itV b iirlhayech

thaé R-60MPRSIAeR-ACTaEdingladhey Myeienaveuidleradministered s 996)
that a dose of the BPPD inhibitor!t(or of an e(luiyalent amount of a
phafmStEERtay AE e pEBRHSa P el s YA EEesrmtEK 8P b rally-
indteniathgt J£082de-10 malkgédeyh et 0HAtida-BYtrorghlry yigravate
specifically, 0,05-10mg/day and.0.1- / r,0,01 to 10 mg of active
a%le"ﬁ‘%’ %ﬁ% 0 eﬁ&&%@%@fﬁ%ﬁ% fdr%%g—szgg'ry in divided doses.

The principle of the assay is that 4-hydroxyphenyl pyruvate dioxygenase (HPPD),

an enzyme that participates in the catabolism of tyrosine, catalyses the oxidative
decarboxylation and rearrangement of 4-hydroxyphenylpyruvate (HPPA) to
homogentisate, with the incorporation of both atoms of molecular oxygen into the

product.

HPPA + O, HPPD Homogentisate + CO,

Rat liver was homogenised in buffer of the following composition; 0.25 M
Sucrose, 5.4 mM EDTA, 20 mM Tris base, pH 7.4, (25% homogenate) using 6 passes of
a Potter type homogeniser. The homogenate was then centrifuged at 1,800 g for 10
minutes at 4°C, the pellet was discarded and the supernatant centrifuged at 17,000 g for a
further 15 minutes at 4°C. The pellet was then discarded and the supernatant centrifuged
at 110,000 g for 80 minutes at 4°C. The supernatant containing the HPPD enzyme from
this 110,000 g spin was collected and stored frozen at -70°C and used in the assays of the

test compounds (see below).
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More specifically, for a composition comprising compound 2, in
therapeutic use, itis envisaged that a composition according to the

wiHveRliRewould be administered so 25 that a dose of the HRP R DI %s4

(or of an equivalent amount of a pharmaceutically acceptable salt thereof)
is received which is generally in the range 0.0002 to 1 mg/kg/day, or 0.01
to 100 mg/day. More specifically, from between 0.05 to 10mg/day and 0.1
to 5mg/day or 0.01 to ling of active agent per Kg of bodyweight daily given
if necessaryABddRAEOEERHANRBORHIBOUONPH NS SPeRificalipm A16n of

inclusive. For 30 example from 0.01 to 100 includes the values 0.01 and___
10Rrgperntsioen I & G EEBbheBrtBs ¥ asseetermgd h cybling 8F 37 C 2
theabiRR hinhikitehianeka pharpareyticatracceriablprsaltheranl) mMedtbate,

also be desirable. In addition to assessment of the overall condition of the

pAtfemithE etreisiyer sufionnlStdiBR SF RFITITB MBI P drEutamay Y (0 -
monitvedrby standanehebfical] e ervicalianehbloadoassayss bo@stition. Prior
further aspect of the invention there is prqyided od of treatj

R DR AT RGP ALt e ATH T Hh e and
taeatcanipoahd (jphéreaceuticaliybetteictdgethon dont ofiautd BDhehitktarelnf

a.still further aspect of the invention there j Vi method of treating, .
R BB e A R 50 B e 58 Wi
awﬁmtﬁhmgddmmmchqubﬁwmanm Ia}ct;'fiﬁeyative_amou_nt of a
PHEEYROLESKIREY B&SRE&@BE&{%%%V coobediment ehis INVERNOR SIS npound
disease is treated. In a still further embodiment of the invention said

afith K WssdomnsEirags of Shifl RiAREPEYAPDEFPRIHPBPRHB theabtrwge of the
saidiprsradegrnevativasisepseis EamBIspIadisease tik arsiilsiurhsedn
embodiment of the invention said HPPD inhibitor is as described above, In
SR ETROTRh B T P ST R RS RS ST B st Al e s Jiharersiiefbd
ambnpeudacen3Hibn Diltkst Sohzhodndd, wad Getdrk8nd 29, BoinBR2 18 2%%ing a
324, 320 a”de3-2%%&%&%%{H‘a%%“t.‘rfa'l%émaca?%ﬁ%aﬁ%é?agi%s?&m?f 0.8 cackage
further éagﬁéec,gfo?s%ﬁe’ present IM/BNIon thereris proel eda methog?oraﬁ?)p ge.
increa;iﬁ@dmbl@dildmmymwmmtmﬁwﬁmh‘éwmin\,VO
CBRLSING S B R SHN 0. ARiARAl A ARQUHRE 36R 2 and
depicted as 3,01, 3.11, 3.12, 3.13. 3.15, 3.18, 3.20, 3.21, 3.22, 3.23, 3.24,
3opengaand 34 3 sHifticatpdaPata are expressed as mean values from two experiments

except where indicated. Where appropriate the values are expressed as the mean +

standard deviation.

Table 1
Compound No. | % Inhibition at 100nM | % mhibition at ICso (aM)
3000M
P 64 = 1.6% (1=6) 94 % 0.9% (1=6) 86 = 2.4 (1=4)
320 57% -
321 10% 43%
3.12 20%
318 31%
322 44%,
323 24%
324 3% 34%




In a further aspect of the present invention there is provided a method for
increasing levodopa availability and/or dopamine synthesis, in the brain,
com rrsrn§725 administering to an animal an amount of a precursor

VB %’un to a compound depicted as 3.01, 3.11, 3.12, 3. 1§ ?Egz@ﬁl@“g“
3.20, 3.21, 3.22, 3.23, 3.24, 3.25 and 3.26. In a particular embodiment of
the invention, dopanune synthesis in thé*brain is increased. In a particular
embodrment of the mventron Ievodopa avarlabrlrty in the brain is

bed by way of-the fnlln\Allnn

IR L POEN wiTRHDREO 610901 A0 (M)
CT/GBZOOG/00684 43 Figure 1 is a repesgntation of part|of a pathway

indi ing-the-metabeolism-of fyrnclnn Eigures-2-to-4-Hustrate-the-mean
étéllepsy descen? éltency data from tablgg 1.4, 1.5 and 1.6 respectively.
!B£0<1AMPLES E>89€MPLE 1 Determinatiggegf 4-hydroxyphenyl pyruvate

q v/ Alanaco R . oanzvme-activaiy i \lli‘rn 10 -The athaod Licod 1o
bt geHast \I T Crtyrhcattvity 1t ro-10-lhe-metho u:}c-u to
d gteﬁmrne the mhlqgﬁ{&ry effect of test compounds on HPPD activity was
basEd on the metls\%d by EIIis etal 199 (El%s MX., Whitfield|A.C.,

Lacle = A L.l C‘ineutln

\AL
{Er RS; A I‘\Iéﬁl ,6 0 Pr OVaf vt ZL,3/.Tcr\,|_l-\., CCCT OOt T,

1996) Characterrzat‘ién of the interactidn of
2 E{Z?mtro -4- (trrfIL dr@rﬁqethyl)benzoyl] -4.4 616’0 350 (n=1)

lClel I IULI IYI b_yL,IUI ICAdAl n:-ro OTIIUI < VVILI I IaL 1 IU[JOlLIb
4-hydroxyphenylpyruvate i5 dioxygenase. Chemical Research Toxicology,

9 EXANIPLRR principle of the assay is that 4-hydroxyphenyl pyruvate .
dippKEENIRStd REIRn A0 Gheyme. RERAICRaEs il NG FALRRANSH oses of

tyrosine, catalyses the oxidative décarboxylation and rearrangement of
4@3%%&%“‘Ipyruvate (HPPA) to homogentisate, with the

incorporatieneiRethraiomemnbmalasaneagan iMathe 28 praditgémined for

Hepalzgoﬂﬁg ﬁP-lI-’B%Iﬂ]“l- { olr_l t%s g I%Stéﬁﬁﬁes by agnmlstenng a single oral dose to 10— 12
week old male Sprague Dawley rats. Compounds 3.20, 3.13 and 3.26 were dosed at 2
mg/kg in 1% carboxymethylcellulose (1% CMC) vehicle, whilst compounds 3.22, 3.12,
3.15,3.18,3.23,3.21, 3.11, 3.01, 3.24 and 3.25 were administered at 10 mg/kgin 1%
CMC. '

Blood samples to determine plasma tyrosine conceniration were obtained at
frequent intervals during the first 24 hours post-dose, and at 48 hours post-dose. These
samples were either compared with blood samples obtained from control rats which only
received an equivalent volume of the vehicle, 1% CMC, or by comparison with control
samples obtained from the rats 1 hour prior to dosing with test the compound. Prior to the
analysis of the samples for plasma tyrosine concentration, the blood samples were
centrifuged at 1800 g for 10 minutes at 4°C. The plasma was collected and then filtered
through a centrifugal micro partition device at 1500 g for 30 minutes at 4°C. The filtered
plasma was then divided into two aliquots and stored frozen at -70°C for subsequent
gradient reverse phase high performance liquid chromatographic (HPLC) analysis of
plasma tyrosine. Aliquots of plasma were analysed by HPLC using a 250 x 4.6 mm
Hichrom S50DS2 column at 30°C, eluted with a mobile phase of water / acetonitrile /
trifluoroacetic acid (950:50:2 v/v/v) at a flow rate of 1 ml/min. Detection was by a diode
array detector at 274 nm. Apprepriate tyrosine standards were run alongside the samples

for calibration purposes.
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Wb aasses of a Potter type homogeniser. The homogepa

Rat liver was homogenised in buffer of the following composition; 0.25 M

25 Sucrose, 5.4 mM EDTA, 20 mM Tris base, pH 7.4, (25% homogenate)
%9684

centrifuged at 1,800 g for 10 minutes at 4C, the pellet was glscard and

the supernatant centrifuged at 17,000 g for a further 15 minutes at 4C.

The pellet was then discarded and the sUpernatant centrifuged at

110,000 g for 80 minutes at 4C. The supernatant containing the HPPD

enzymeé:om 30 th 110,000 in was_collect tore ? frozen at

-70C an Oagilsnséa%/%n(%%? tl?es L ompe os%r(11 0se%e ées WBQ 53.20,

200616803726 B@Hh@BﬂﬁOﬁé@ﬁﬁ@@dxnﬁrM TPhé, 6féet ot thé {éshaospstddse in

ORI G AMS L bs imaianiols hamanslsale JOMHRRR ¢ nou

termlne

act|V|t was by Incubating at 37C a”reactio
mtme%m&mm@@dztm@ Riveighé Ssmarsbuse fpiiercoyirpling 3.26 groups.
ascorbate, 0.2 mM I-IPPA, rat liver cytosol (2.7 mg of protein/ml incubate)
and test compound (0 5 300 nM) in a total volume of 4 ml, and measuring
thedite;of oxygen consumption. Prior to the start of the enzymatic

eaction by the addition of HPPA substrate, the enzyme and test
ompgiend| (inhibitor) were |ncubat8bﬁ516§étﬁ@1ﬂ1‘§r(8ﬂ?ﬁiﬁﬁ¥bs In the

XYREmENIn/mg peatedh (=10 okewuahicld alotairadund 2iféct o@dﬂﬁblamld 3.20

bsprige of-inhibitor-therateof oxygen L,un%umpuun was 0966113
|
ctivity. i o| The rate of oxygen cansupfiigon in the pfeseyice of the HRPRg/kg

O Q) .0 ) 0O

nhibitor test compoynd was exp se perce e of the rate
xygeln 1sum¥ :#'I?‘I the abserigg tf?e |nh|bitoﬁ%9°g(9| e a value ggsgéh 156

o Of the control. Tn cases where the effects ol several concentrations of

in inRibitor werddnvéstigated, aRl&50 48lue (tile RdiF-in&kPnal jnhiidry: 30.2

Q)

oncentration-of-test-compopnd)-was determined-by plotting-the data

sing4a 15 |non-lmeas.tegregsion3z4avaefitting |progameusinig a GrapbfZad 50.9

—

brism-software nnr‘l(ag_e__ﬂ}e_d,ata_i_n_labll1 show-the nhercentaae
..... le-i-snow-the-percenhtage

thblgon of HPRP agtvity at twoygpneentrations ofgldd0 -and 300 NMg39 + 40.0
\ddition, ICSO values for campound 2 and compound 3.13 arejindicated.

= - Q

Data are expressed ag mean valyes from, two| expgimenys  exdept \e%e;_ 443

ndicated. Nhere appropriate the vafﬁes are expressed as t%e me

n

tandard deviation. Table 1
24 86+ 14.6 1281 £ 90.0 1987 £ 50.0 745+ 171.8

48 91+6.9 115+ 3.0 2449 + 156.8 96+ 1.7

The plasma tyrosine concentration kinetic profile for the test compounds 3.22,
3.12, 3.15,3.18, 3.23,3.21, 3.11, 3.01, 3.24 and 3.25 are shown at the time points -1 hour
(pre-dose control), 1, 3, 6, 12, 24 and 48 hours post-dose, in Tables 1.2 and 1.3. The data
shown are the mean =+ standard deviation (n=3), except for the -1 hour time point with
compound 3.23, where n=2 (Table 1.2), and for the 3 and 6 hour time points with
compound 3.21, where n=2 (Table 1.3).



Compound No. /a Inhibition at | OOnJvl % inhibition at ICSO (nM) 300nM
264 1.6% (n=6) 94:E 0.9% (n=6) 86t 2.4 (n=4) 3.20 57% 3.21 10%43%
W? ]Z)%é'ﬁ%{ %18 31% 3.22 44% 3.23 24% 3.24 50/0 34% ~~J W
R8T S7 pCT/IGBR006/000684 45 Compound No. % |’r’1‘ﬁT6ﬁFc§H°8{°"“6g4
100nM % inhibition at ICSO (nM) 300nM 3.11 % 45% 3.01 8% 36% 3.15
37% 3.25 5% 22% 3.26 206.1%(n=4) "
EXAMPLE 2 Plasma tyrosine concentration kinetic profiles in the rat

foIIovil

ITFRPR-inhihit

% 3.13 14% 41% 350 (n=1)

ﬂf'\ﬁ

ng_single oral doses of 1iPPD inhibitors 5 The plasma tyrosine
{f%ltlon kinetic profile i |n the rat was determlned for each of the

docaota-10

{3 ook old mierss &555%%”% RO is 520, 513 and 3,26
wérench)sed gtCompgliad in Cneaiboxyn@ihyploeidlose difoMC) Cehiptand
Yvhilst compoun 3.22, 3. 1? 15 3. 183}'3 23 3.21 ,3.01, 3 ﬂ[ nd
3.25 were admihistered at|I0 mg/kg in 1:% 10 CMC| Blood samplesto
_ds:‘termlinti plc \SHha t9r8>sine 8drcaAtratig rﬂO&bfelfibtal hétlat ffréqueritls
s ool e Bt SO abrod il BOb sriblet S Saae
¢éntrol rats w‘rﬁdﬁ bely.S | 289356 | 299+£18.8 |303+3.9 307 = 28.0
6 507864 | 4514727 |458+29.4 | 5044294 | 5024375
12 1011 969 £652 | 671%119.7 | 1027 £62.7 | 1041 £ 88.5
‘ 134.8
24 2067 +£36.6 | 1543 £91.1 | 228+ 76.6 1987 + 1835 %
133.0 4441
48 2377 £ 114+ 8.0 1174+11.3 3134+£216.6 | 299+£202.8
518.5
Table 1.3
Time Plasma Tyrosine Concentration (nmol/ml)
(hours) Compound | Compound | Compound | Compound | Compound
3.21 , 3.11 3.01 3.24 3.25
-1 88+ 1.6 96+ 7.1 89152 98+ 6.5 105+7.9
1 177+£17.8 | 1934£229 |160+£7.4 184 +27.8 | 162£17.7
3 300 338+ 48.9 276+129 |313+499 |267+£194
6 472 551807 |445+£32.9 | 548£83.9 |370+60.8
12 555%£39.0 1041 = 666 + 16.1 1008+ 85.2 | 415+ 152.8
106.0
24 181+£23.6 |21254+65.8 | 264235 2110 1364312
111.1
48 100£6.4 9934+ 260.6 | 110239 2571 = 100+ 13.5
167.7
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received an equivalent volume of the vehicle, 1 % CMC, or by comparison
with control 15 samples obtained from the rats 1 hour prior to dosing with

wigshébgesempound. Prior to the analysis of the samples for plas8i3006/000684

tyrosine concentration, the blood samples were centrifuged at 1800 g for
10 minutes at 4C. The plasma was collggted and then filtered through a
centrifugal micro partition device at 1500 g for 30 minutes at 4C. The
filtered plasma was then divided into two aliquots and stored frozen at
-FOeopsbsequent 20 gradient reverse phase high performance liquid
chromatographic (FIPLC) analysis of plasma tyrosine. Aliquots of plasma
WEhe effislysed tynipblutd 0sing ARbOXPD GrihibitdrichibmANIOD 52 mobisiruf
at 30C, ellggdd with a mobile phase of water / acetonitrile / trifluoroacetic
aci qﬂ% :f%sﬁ\'/) at a flow rate of 1 ml/min. Detection was by a diode
aIThy détacyarfabibbunm 2AnfreheaiPRDdshiti stardardspoareisunthe rat o-

alongside the sa 5 for calilration purpeses. WO 2006/09Q177

o SO P S AT e demd bl
pmﬂmﬁwmmteﬁa corgiecuniding: 20 th8 1t8 am;@ma@é%BWﬁw@ﬁea@ﬁnéMPT is
p(ﬁ'%ﬁl%e&iv%’iﬁhﬁo%o?éﬁ%srgegg}%ﬁﬂﬁ’%%% ibsd@fignt-dsd i AataneT

shown“are the mean standa ation (n=4), except for the 6 hour time

pdtelon@eakineonizer ikeraehprion erdflopapeior debiqis the cofttansariadrogiced

OrRuRSy AchARIS Fithill AR 8RS Y (RS N KR BEfifal %ﬁlﬁﬁf@)c@ﬁ&&iﬁhﬁon
Compound 3.1.3 Compound 3.26 Compound_3.20 .2.0 mg/kg 2.0 mg/kg
2 ¥ MR aes STBaEcAuPIS 8y TeTsE S g BB SRS

2336¥ardind régBdeididdbhh-B S IpaE) Db 483.8 46iHA:3:H9A@ R alanine (L-
47940.0 12f6t8'8 (121%4.8 897140.8 7\9} 4%@ t24 86 4é6r ]%8%[%0&1 Ahlenius
18873805 PET7E 8 S OTREP RS A0 1B B aN F I8 e lasnia "
tyfosinelon tBntaat dingaheti (Y5l Restotat ae of dorppotatds ity in mice by low
L-DOPA doses after suppression by alpha-methyltyrosine but not reserpine. Brain Res.
62, 189-199. Ahlenius, S. (1974). Reversal by L-dopa of the suppression of locomotor
activity induced by inhibition of tyrosine-hydroxylase and DA-beta-hydroxylase in mice.
Brain Res. 69, 57-65. Singh, A., Naidu, P.S., and Kulkarni, S.K. (2003). FK506 as
effective adjunct to L-dopa in reserpine-induced catalepsy in rats. Indian J. Exp. Biol. 41,
1264-1268).
Test compound induced reversal of the behavioral deficits induced by AMPT

demonstrate efficacy in this animal model for Parkinson’s disease.

Male Sprague-Dawley rats (300-350 g) were administered a single i.p. dose of
225 mg/kg AMPT and a single oral dose of 2 mg/kg compound 2. Compound 2 was
administered either 16 hours prior to AMPT administration or 4 hours post AMPT dose
in order to examine the effects of 2 large tyrosinaemia (>2000 nmol/mL) and a smaller,
sub-maximal tyrosinaemia (<1000 nmol/mL). Behavioral assessment (catalepsy and
centre rearing counts) was conducted 8 hours post AMPT administration, this being a
time point when the AMPT treated rats were clearly cataleptic. The effect was compared
with appropriate vehicle control groups (oral vehicle was 1% carboxymethylcellulose;

CMC) and a group that received a 150 mg/kg 1.p. dose of L-dopa.

Eight hours after AMPT (or vehicle) administration rats were assessed for

catalepsy and centre rearing activity. During the catalepsy test, the front paws of the rat
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3.12, 3.15, 3.18, 3.23, 3.21, 3.11, 3.01, 3.24 and 3.25 are shown at the
time points -1 hour (pre-dose control), 1, 3, 6, 12, 24 and 48 hours

“ﬁpﬁfﬁ%ﬁv’}n Tables 1.2 and 1.3. The data shown are the rpg@;bm%%gm

deviation (n=3), except for the -1 hour time point with compound 3.23,
where n=2 (Table 1.2), and for the 3 apai 6 hour time points with 15
compound 3.21, where n=2 (Table 1.3). ?NO 2006/090177
PCTIGB2006/000654 _47- Table 1.2 Time Plasma Tyrosine

g’\ggr%eéﬁrc%}%@ép WJ@%@%@%;%@,%%%%%%%@ 'fl%grcﬂ{g MKSII for the rat

ompound Compoun 23 -199 0.892 3.0100
18 2t ff theban Glasaerd 1ateey) 168 2aeasurzd 1ihz reximwemirge 9P minutes

3hats AR AL SO0 WULERRRE 0864 #Rdurohitoring period
458--29.4 504 29.4502 37.5 121.011 96965.2 671119.7 102762.7

108inggmauiomaied A%lE I8 Witisoysionp M EO§ b Fhip gaseniises an aryay of
48,8344 B Qoldefddn R 313216612 9920281151 82 Lablarka3 Eudimeze had 48

Plasma Tyrosine Concentration (nmol/ml) (hours) %om oq%% mpound, .

A REFSon BT GBI SRAETY 3 0h oMb o st G BIGG rid

7 Th8 be? Hibntedipdd hotidoatdl .8y 103/ 2k, WohiTsitd SdRveBetid 2ddashir8d

300 338m%8.9 %76][%9 3§§ 4%%%6719'4t6d%72 55]%‘1%(% 7 4455372.9 o the

s FERYIONTEC 0 TS Y BT MBTEC Y GOHBS PEtERE Hdas
beams changed from unbroken to broken and then incrementing the relevant counters.
Centre rearing counts were incremented when an animal had broken a beam on the upper
level and none of the outer two beams were broken, thus detecting rearing when the rats
did not use the cage walls for support. The descent latency (seconds) and centre rearing
counts for the six treatment groups at 8 hr post AMPT administration are shown in Table
1.4.

Table 1.4
Group Treatment Group Mean Catalepsy Mean Centre
Number Descent Latency Rearing Counts
(s)
1 AMPT vehicle + compound 2 2+0.1 277+ 61
vehicle
2 AMPT vehicle + compound 2 (+4 12+43 485+ 108
hours)
3 | AMPT + compound 2 vehicle 78 11.1%+ 13 & 8%
4 AMPT + compound 2 (-16 hours) 27547 364 £ 747
5 AMPT + compound 2 (+4 hours) 27+ 6.7 208 + 57+
6 AMPT + L-dopa (+6.5 hours) 25+697 258 + 71"

Data represent the mean = standard error of the mean for n=12.
* p<0.05, ** p<0.01 statistical significance compared to the AMPT vehicle + compound

2 vehicle group (1); +p<0.05, ++ p<0.01 statistical significance compared to the AMPT



24 18123.6 212565.8 26423.5 2110 13631.2 111.1 48 100 6.4

9931260.6 110 23.9 2571 100 13.5167.7 WO 20 06/0901 77
PCT/GB2006/000684 -48- EXAMPLES3 The efficacy of compound 2 and

Vo IBBY inhibitors in the AMPT rat model of Parkinson's GiGER06Qss4

efficacy of compound 2 and other HPPD inhibitor test compounds in the

rat a- 5 methyl -p-tyrosine (AMPT) modélof Parkinson's disease was
determined by administration of a single oral dose of the test compound

to AMPT treated rats. AMPT is a competitive inhibitor of tyrosine

hy BRSRY T SR O LB AR WP R RITR G AKAST Oaldy bl e by Dunmnett’s
ingoitpe IBsempahaviassand locomotor deficits (e.g. catalepsy and reduced

rearing activity) within hours owijng to the depletion of striatal dopamine, .
concon BIRS AECHRIGHER AR RO e R OB TR Lbh R nnnistered
dopdiriineskipid fetinpativayonipopahlinelie {LenEvCantitp addngennd 2 group
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restoring norma unction i IST nt' mo nius,

Agriem, (R) RasavdnBngieled 223 argkeRédidFation- chlnpomdtd v ettitat(l b CMC
iy j : oha. .
e O & SR B R s
by ipedpRlstosso 56 ppeassroReRBE SniBtere sétthrgei sies ycrinmsimsh o as
tyragingshysiaxidae e HADSRLYdiaaRe R MisanHain Besp 69), it was
57-65. Singh, A., Naidu, P.S.. and Kulkarni, S.K. (2003). F1K506 as |
ARSI A %fE?&bﬁ&%égﬂpﬁmEﬁﬁm&%%wmara@wﬁa@ﬁﬁnﬁ
ExpuiBibkrdilp (5264s4 260N 205 hieskg davIDIng. indyoadyeyarsripafithes.s hour

behavi ficits induced by. AMPT demanstrate effi in. this, animal
S DeR R G RS A
wareikitim{hssredidesinigl€d petkesepof 225 mg/kg AMPT and a single

oral dose of 2 mg/kg compound 2. Compound 2 was administered either

16 hoursijorimotnARePstedtrafisteationdohd AMRT poblcadtT dogead s as

or i e i ia (> .
a@g&hﬁgﬁ%ﬁmhat a sub-maximal tyrosinaemia is sufficient to reverse the

and a

effect of AMPT. Compound 2 also reversed the AMPT induced deficits in centre rearing

counts as effectively as L-dopa.

Analysis of plasma tyrosine concentration from samples obtained immediately
following behavioral assessment confirmed a substantial tyrosinaemia (mean = 2205 +
238 nmol/mL) in those rats administered compound 2 16 hours prior to AMPT, and a
sub-maximal tyrosinaemia (mean = 345 + 45 nmol/mL) in those rats which received

compound 2, 4 hours post AMPT dose.

In conclusion a single oral dose of 2 mg/kg compound 2 is effective in reversing
the AMPT induced catalepsy and centre rearing deficits in the AMPT rat model of
Parkinson’s disease. These effects occur at time points post dosing when plasma tyrosine
concentrations are elevated to >345 nmol/mI. Compound 2 is as effective as L-dopa in
this animal model of the disease.

In a second and third series of experiments, the efficacy of eight other HPPD
inhibitor test compounds were assessed in the AMPT rat model of Parkinson’s disease
(Tables 1.5 & 1.6). Male Sprague-Dawley rats (300-350 g) were administered a single
1.p. dose of 225 mg/kg AMPT and a single oral dose of 10 mg/kg of the HPPD inhibitor
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centre rearing counts) was conducted 8 hours post AMPT administration,
this being a time point when the AMPT treated rats were clearly
catalegtic. The effect was compared with appropriate vehicle control

%8ial vehicle was 1% carboxymethylcellulose; 30 CME§ H§06/000684

group that received a 150 mg/kg i.p. dose of L-dopa. Eight hours after
AMPT (or vehicle) administration rats wéde-assessed for catalepsy and
centre rearing activity. During the catalepsy test, the front paws of the rat
WO 20061090177 PCT/GB2006/000684 -49 were placed over a
hSFESRTaPBRsYan ataEsteeh sfank Ao howes BR takds RSrinops) MEPT

geliafiihedan (dReaekEAISNGMMRIINERPIAM IR R RaXARIRHTRERE 3

minutes being allowed, Centre rearing counts were determined

hSOPISIRSHIR st A0y iR B At d B GRS HaR REMRET

veral

g{@hﬁ vehicle

(AdShBSIBroTpisngysiesupifedi anarmIPef fdidrared beams to determine
the activity and mobility of each animal. Each cage had 48 infrared
bepuwis, 24 on each of two levels arranged in an 8 x 16, 1" (25.4 mm) pitch
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s detektitid 20
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atenegy (secands) @M %ﬁ@pﬁe rearing coums'fogéhglsg.)gmaatm 2Nt grogRs, s+

8- hrpost AMP T admimistrationare showi i : rable T4

Group TreatWENE Groupdtedd. Catdlépsy Mean Centsed Number Degdént 63
Liatency Relgimg) Counts | AMPT vehicle + compound 2 2t 0.1 277 = 61
vehicle 2 /\Mﬁl hicle + co u g 2(+412--43 4?@5]@; 108| hou s)?l3 N
AMPT + cawgg%%?%%%%e 5@:0 i.l** 13 = 83‘22f,& PT ;- compéa g 416
(Fi6hotursy 2+ =54"364 =74

5 AMPT + compound 3.24 (-16 15+ 89" 189 + 36

hours) ,
6 AMPT + compound 3.11 (-16 94277 303 £ 53

hours)

Data represent the mean * standard error of the mean for n=12.

* p<0.05, *¥** p<0.001 statistical significance compared to the vehicle control group (1);
"p<0.05, Tp<0.001 statistical significance compared to the AMPT + 1% CMC group
(2); one-way ANOVA followed by Dunnett’s multiple comparison test.

Test compounds 3.23, 3.18, 3.24 and 3.11 substantially reversed the AMPT
induced catalepsy. The AMPT induced deficits in the mean centre rearing counts were
also partially reversed by all the test compounds, although this only reached statistical
significance with test compound 3.18. The data demonstrate efficacy of these compounds

in this animal model for Parkinson’s disease.



5 AMPT + compound 2 (+4 hours) 27 = 6.71 298 = 57" 6 AMMPT +
L-dopy (+6.5 hours) 25-16.9- 258 = 71+ 20 Data represent the mean =
or of the mean for n=12. * p<0.05, ** p<0.01 statisti

@32%@%@ compared to the AMPT vehicle + compound 2%\;/@%%%%038684

(2); 'J]-p<0.05, ++ p<0.01 statistical significance compared to the AMPT

WO 2006/090177 PCT/GB2006/000684%50 treated + compound 2

vehicle group (3); one-way ANOVA followed by Dunnett's multiple

arison test. Treatment groups were as follows: a vehicle control

%%%ed‘)éowas administered AMPT vehicle (saline i.p.) + compound 2

c

g

vehicle (I% CMC oral); a compound 2 grodp 5 (2) was administered
\Mpqupehicle (salibEewpyat 901 kg comppuh@eandratlalgAsaMPT JYisap Espire

vegadepinistered 225 mg/kg AMPT i.p. + ¢compassndisiabicle (1Re4MN Counts
ral); two [groups (4 & 5) were administered a single i.p. dose pf 225

ng/kg AMPT and a single oral dose of 2 mg/kg corgsrp)ound 2.{In one of

ese grolps (4), compound 2 was_administered 16 hour priof to AMPT
dmihistratiGiidn & wmb(Ethes grétp (5), it was t8 adriinistered 4 hord= 71

rost AMP[Tcal@sing. These groups were compared to a positive control

roup (6) dosed with 225 mg/kg - AMPT i.p.1+ 150 mg/kg L-doplja_i?p.—&s—————
our,post AMBT €asg cheopa was administered witly a«peripheral 4opa 3
ecarboxylase inhibitor (henserazide) at 100 mg/kg i p. Compound 2
ubstantiallyrevers AMAE [Dficed catalepgy gngwas as 15 511 4 65
ffective as 150 mg/Icg L-dopa in this respect. Both eompound 2 dosing

egimens WeHESkequally effective, indicating that a sub-maximal
yrosinaemia is suffiCient 1o reverse the effect of AMPT. Comﬁ)oundZ also
eversed thaMRIPTchmdpeien! deiititd Gn centre redtind.&ounts as efé@ivel)™

1S L-dopa.lﬁg%ysis of plasma tyrosine concentration from samples
btained immediately 20 following behavidral assessment confirmed a

ubstantial tyrgsinagmi u%xrﬁ%fbf(%?ﬂém)z% nmgl/mL)in-those rats gg 4 »g
dministered compound 2 16 hours prior td AMPT, and a_subimaximal

yrosinaemi n= 345-t?4? ( I/mllj_ﬂ)?win thosg_rat gyjj,jch receive ‘
ompé;un 12, ou?grf)l g ﬁ%%gg. (:onclggi%rg' single pral dg%%ioé4
2 Dghgresspolnth2ais-eHaative sirte\Eidingeab fenAMPT induced
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p<0.001 statistical significance compared to the AMPT + 1% CMC group (2); one-
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way ANOVA followed by Dunnett’s multiple comparison test.

Test compounds 3.12, 3.20, 3.01 and 3.15 substantially reversed the AMPT
induced catalepsy. The AMPT induced deficits in the mean centre rearing counts were
also partially reversed by all the test compounds, although this only reached statistical
significance with test compound 3.20. The data demonstrate efficacy of these compounds

in this animal model for Parkinson’s disease.

In conclusion, a single oral dose of 10 mg/kg of any of the eight HPPD inhibitor test
compounds (3.23, 3.18, 3.24, 3.11, 3.12, 3.20, 3.01 and 3.15) is effective in reversing the
AMPT induced catalepsy, and either partially or completely reversing the centre rearing
deficits i the AMPT rat model of Parkinson’s disease. These effects occur at time points

when plasma tyrosine concentrations are elevated.



Parkinson's disease. These effects occur at time points post dosing when
plasma tyrosine concentrations are elevated to >345 nmol/mL.
Compound 2 is as effective as L-dopa in this animal model of the
disease. In a second and third serie Jof experiments, the efficacy of eight
other HPPD 3o inhibitor test compounds were assessed in the AMPT rat
model of Parkinson's disease (Tables 1.5 & 1.6). Male Sprague-Dawley
rats (300-350 g) were administered a single i.p, dose of 225 mg/kg AMPT

CLARM single oral dose of 10 mg/kg of the HPPD inhibitor WO

[\~

(o8]

2006/090177 PCT/GB2006/000684 -51 test compound was administered

. eithggL or 18:hougs priQKQQN?&@—QITﬁMS%MﬁInﬁQWj'f‘,i§l@@5hexanedione

Behavioral assessment (catalepsy and centre rearing counts) was
conUETER S b oo A AT G WA i St Wl dirpapuone
withod vetsidieirceritfot groupthmtcatgron e recsivindeamPTiadicesTable

1.5 Group Treatment Group Mean Catalepsy Mean Centre Number

et feaing SOl SN SRl Tine LA R1 0

comsemRa B3 x- 26 apharmaseuticatly apepishle)salnbrrei+iBdhspmangfacture
3.1&(-d mddcshfehtf@aletid i trdaoues) AVMIkhoompalikees3.24(-16

1518.9 18936 hours) 56 6 Alv1PT + compound 3.11 (-16 9t 2.7.. 303 53
hours Data represent the mean standard error of the mean for n=12. *

- p<0.195, ws* 3eepBissignshi dighinkifte cuhspaRedto TRIIGaRRIE comprises

conteohgraud 019 Fpxtndseutpal 0oL statitical signififande tothpacetpound
the AMBT 11 LM BieUBr 1AKRARe WRHANPUA IV DYdioxy genase

Dunag}gtl')%r)nilqulgﬁIgn(]:nqlgl].parlson test.

The use according to any one of the previous claims wherein said medicament

comprises a dopamine agonist.

The use according to any one of the previous claims wherein said medicament

comprises levodopa and a decarboxylase inhibitor.
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Test compounds 3.23, 3.18, 3.24 and 3.11 substantially reversed the

AMPT induced catalepsy. The AMPT induced deficits in the mean centre
rearing counts were also partially reversed by all the test compounds,
although this only reached statisticaggr5 significance with test compound
3.18. The data demonstrate efficacy of these compounds in this animal
model for Parkinson's disease. WO 2006/090177 PCT/GB2006/000684

-52- Table 1.6 Group Treatment Group Mean Catalepsy Mean Centre
Number Descent Latency Rearing Counts (s) 1 Vehicle Control (saline +

1% 2 ph3rbRBeitkaCodEp XiMPDHIEMG@sLB1AGi L& dB8d BT cGANIRT 2 or

+ CO@@H&%&&&%&S &@cegst;m‘a S THERJoMEE) 4 AMBTadc6ARRQUB ective
3.20 (- 09 50-

(k16 $ 1.8+++ " hours) 5 AMPT + compound 3.01 (- r)
11 B0BOb BAHIRUIRAIE T ST RO BGiigor gD n
Datanepabsestittiewibaphstardavd @itprofapiebivedivéor pr=cpprier*
p<0.001 statistical significance compared to the vehicle control group (1);
"p<0,001 statistical significance com %{Sd goﬁQFmAI\@Pt'{Céml%%%:M%%%ngpm of

fpﬁun%et?s muaifip‘fe cor\‘r/1par|son test.

Testesppsihd e Ihagpocdiod e RBbie Beliahsen odetsbgringceutically
AMRTfeintldceehoatalepsy. TopaAMP Tajrdicechdefieits intthe méarmcentteally
reari S I tially reversed by all the test compounds,
altho%%ﬁ%ﬁgodﬂgéﬁéé&cEgléﬁgltratistical 10 significance with test compound 3
,20. The data demonstrate. efficacy of these compounds in this animal

. modal foniRarddnscn'sodipesisen | roogndlirsiemharsigéstordl deS$ecold Bmount of

ma/kgafanyqof the, sightHRERANDIDIALIESE COMRAUDHSHP Zohani&eutically
3.24,3.11,3.12,3.2 3.%]ﬁand 3.15) is effective in reversgnﬁt e f\(l\g/lPTﬂuem
ntr

indluGEEH eI e RAR QSRS oY Eb AptaragSralisAN G HreP

reariﬂxgcarrier.

A pharmaceutical composition comprising a pharmaceutically effective amount of

compound 2 or a pharmaceutically acceptable salt thereof and a



15 deficits inthe AMPT rat model of Parkinson's disease. These effects
occur at time points when plasma tyrosine concentrations are elevated.

53 CLAIMS | The use of
2-(2-Nitro-4-Trifluoromethylbenzoyl)-1,3-Cyclohexanedione (compound

2), or a pharmaceutically acceptable’3alt thereof, in the manufacture of'a
medicament for use in the treatment of a neurodegenerative disease. 2.

e LAY Ut L M YO RNRANH: L Y URREAARS AN hibicor
(cor‘ﬁpoun& 2‘3 or a pharmaceutically acceptable salt thereof, in the
marigfsdiGreY 5t anhuatassHir s e #PIRd IR e B Parkinson's

disease. 3. The use according to claim | or claim 2 wherein the
10 medicamenheam@isesRRpeWbahzreing phasmeceutically efeeptalbteount of

salt thereof a%ng a further cor‘r;foipg Whic%is also,ca afbledof inhibiting . .

4-hydFBRIBRE Ay th r OV B G E R SSE PP ) I S Snfial M RE Geg ey

accafiiag o anyuinetfthatprbviclsielitiphsnadudtbeinesaitlibiedicagadat with a

comprises a d_o(p?]mine aga%nisé. 5. The use according to any one of the
armaceutically acce Te diluént or carrier. .

previous claims wherein said medicament comprises levodopa and a

decarboxylase inhibitor. 54 6. A pharmaceutical composition comprising

118s ag 33%}/@%%%&%%&5%% %%éag%ﬂ)g@%ﬁ&@ﬁg&mﬂwgﬁgeﬁwmm of

thereo armace tive amount of a further compound

which ISRIIE ishiRitsie afdnhibhing MPRDayapTaeliralapgethetfwitingnoamine
pharmacsutically:aogrpiahle dile ol GRANGKefef RNATMGGEHtICal
composition comprising a pharmaceutically effective amount of

compound 2 or a pharmaceutically acceptable salt thereof and a

12pharpageyticallyicaffestive samppuot limdepamivaagonishiogather with@is in
pharmaceutically acceptable diluent or carrier. 8. A pharmaceutical

compdeitibit BN IiAG o RS AHRINSERERHve amount of
compound 2 or a pharmaceutically acceptable salt thereof and a
pharmaceutically, effective amount oféevodoga.to%ezth r.\(%ltg a

L3 pharm&CaTTREIR) SH KPR LA S al it 8 A pR A aelt
composititn Loenoprisida miphanoaceidticallyreffetivemmount ofting of: tablets;

i%aallatable form

lozenges; hard capsules; aqueous suspensions; oily suspensions; emulsions;

dispersible powders; dispersible granules; syrups and elixirs.

14. A pharmaceutical composition according to claim 12 which is intended for oral

use and is in the form of hard or soft gelatin capsules.

15. A pharmaceutical composition as claimed in claim 12 which is in a form suitable

for parenteral administration.
16. A use of a pharmaceutically effective amount of compound 2 or a composition
according to any one of claims 6 to 15 for the manufacture of a medicament for

treating and/or preventing a neurodegenerative disease.

17. A use according to claim 16 wherein said disease 1s treated.



compound 2 or a pharmaceutically acceptable salt thereof and a 55
pharmaceutically effective amount of levodopa and a decarboxylase
inhibitor together with a pharmaceutically acceptable diluent or carrier.
10. A pharmaceutical composition c%nprising a pharmaceutically effective
amount of compound 2 or a pharmaceutically acceptable salt thereof and
a pharmaceutically effective amount of a catechol-O-methyl transferase

15 NNIBQCIOBEShRF I AN ISP RARRIARIE PR AN GRIFBE e
11. A pharmaceutical composition comprising a pharmaceutically effective
amount of a PIPPD inhibitor and a pharmaceutically effective amount of a

19 mongaming Gxidase, inhibiRE and gimeansdarsthendrlivan dhriGehieArative
animal. 12. A pharmaceutical composition according to any one of claims
6 to FiFsAidR T8RO rIEAtEDIe for oral or parenteral administration. 13.
A pharmaceutical composition according to claim 12 which is in palatable
form suitable for oral administration selected from the group consisting of:
tablets; lozenges; 'hard capsules; aqueous suspensions; oily
suspensions; emulsions; dispersible powders; dispersible granules;
syrups and elixirs. 14. A pharmaceutical composition according to claim
12 which is intended for oral use and is in the form of hard or soft gelatin
capsules. 15. A pharmaceutical composition as claimed in claim 12 which
is in a form suitable for parenteral administration. 16. A use of a
pharmaceutically effective amount of compound 2 or a composition
according to any one of claims 6 to 15 for the manufacture of a
medicament for treating and/or preventing a neurodegenerative disease.
17. A use according to claim 16 wherein said disease is treated. 56 18. A
use according to claim 16 or claim 17 wherein said animal is a human
being. 19. A use according to any one of claims 16 to 18 wherein said
neurodegenerative disease is Parkinson's disease.



