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WD 2006/ 090177 PCT/ GB2006/ 000684 -1 USE OF
2-(2-N TRO 4- TRI FLUOROVETHYLBENZOYL) - 1, 3-

WRYWOHEXANEDI ONE | N THE TREATMENT OF PARKI NSCACBGB2006/000684

DI SEASE The present invention relates to, inter alia,
the use of a 4-hydroxyphenyl pyyuvate 5 di oxygenase
(HPPD) inhibitor in the treatnment of neurodegenerative
di sease. More specifically, the invention relates to

ef Teot | VESEDH 2dan B tiourL DA QBRI LBV )-1,3-
by CHORECARBHIORRI n@?ﬁ%my bt bR ARKINSON'S DISEASE

- Q/cl ohexaned| one (conpound 2). Neurodegenerat ive
di seages affect m.ligns of | e _world . JIn
oo ¢ LOF RSO GUYSFRR FABRS © s teisp R P ddbrophenylpyruvate

BloR gén%&cﬁnfbm lhﬁlbhtef»‘fnqaétreﬁrdeh{ &%%fbdegaﬁrﬁiv%%ﬁs%ﬁsé More
not “very we under st ood, though a key aspect is

specifwally,gheli awag‘eqn redaies to |tluﬁguaem)f PRI ghibitdr in an amount which is

GREHT B e P et st g oo S nd PP Blighibitor i
QQ@MrBﬁl—Tﬁlﬁ&oﬁietﬂy@Eeﬁkoﬂ}lﬂJ@@ oﬁe%\iﬁécﬁoﬂﬁ‘fé&n?@:ﬁm 2).

depl eted by approxi mat el tons

Par ki N@degmtaswe difspes egftsct nsums 9;5 rperderonldwidee de pawicular,
tn’%rrl%lr%}élg’; Idﬁ%%ﬁ% ﬂ?&gasﬂl% ?f%?ﬁleﬁ&eedd gétlrécﬁ-er%%{ghﬁ%r\%n The disease is

hétevegly %H&ﬁderhtbb& thenghnd kqgudspm a dxidativerdawiage, rasnltmg in the loss
overvi ew of treat ments or patients sufferin
pht qaaﬂ%qﬁglg gPEwas i thepyhstrapp igiaregORPE Bivdr gand consequential

Ierasgf { Rfatall ASpHhRe: aé)ﬁcé EYiHaY 8SpaniIf RFSIsMdyd ﬂ&n%alefbd by

sup opam e or by system c adm nistration of
mmlﬁgﬁ?ﬁ, symptoﬁxsm ﬂi‘arkalsmm Hetemt ppaentoSuakrsymptoms

bl ood- brain barrie t he dom nant
IneEa=s B UTURaD ore ARt e Tt G aBFer O Publibdtns which
HRRAT A veVibw bf BRMtisaad Mote edcRESpIDNRatSHR pro iy AtleRaview of
treatnent has to be suE pl enented with other drugs
f

freatgents fppatispis)sufieng rami Barkinsamediseasabol i sm of

| evod t d . :
v ce S8Rl Ot 0l BSE R Ep e
k@p@dﬂfxbmmmmﬁbmmmm mdrninmmaon Sf dxvpamheagﬁn% Dopamine

| at d but
isEteae! G Be Blas BB Rarier (SRER aihc i uant dryg pesd i
[RVIRANR ifinddPAOIRRAbIRE B6Pmilbi1iEh Whi CHaty EFess e SBB.

neurones have been lost in the patient, o
bévaglops (rertosst bfis tb becupplemensed with odeer (dr@se(ﬁ ge@arbldOPa) that inhibit
\peut |

ﬁ)gl mt?cjt%lhjg& atzlgv 93 ﬂrg%tgﬁrepaa]rtg)of g};\etq?otél&te hs)e(r% ce%a verse side-effects

et iﬁbfb&éﬁ@laﬁﬂ eS AR DREeMEb onkb@tdtiondx blamae Sﬂcﬁw-ﬂélﬁase
%qoff peri ods?éP yet the dose cannot 30 be increased
P&

relationg af ley arealeg peeds But the kinalics of lexpdrpaecsnain far from

SRR, A2y SRS LG cfiba ol Yl i horp neurones have
besnddsifia rheqmﬁenh the gffectednessofdeyaioba & igiduced (fafertat tb @hinically as

hat . t hi ses am ne yeceptor oni sts_ar.e
L wearing of% ) an the therapg tic margin re I?CGS or %appears 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 is limited. Such
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avai lable in the art and nore are bei ng devel oped, but
their potency is limted. Such WO 2006/ 090177

wEA6@BAOD6/ 000684 -2 agoni sts seemto be of PEEGB2006/000684

primarily, in the early stages of treatnent or as

adj uncts to |evodopa treatmenj. O her adjunct
therapies to | evodopa treatnent are al so used and nore
are being devel oped. Mre recent research into

treatnments is med at j.dentifyi ways .t o detect

RS g e Birctidl i A AReY ot brSpifpertiasadfincts o
idyolibd trea Bt OOFHRE ﬁ&j’hﬁ&ttﬁeraplésf to 16RIHRIpE Lihimeat Bl%catldo\/tﬁsed and more
t hese woul d prevent further |oss of neurones and
tudhmngdﬁnﬂypaiprogre55|on However pre- synptonatlc

detectjion i s provi extrene lffl For

pat | M girgnEi Rl Ru e ahidebb St Ricpipet the
ARBARDEeR)E ﬁtb%%ﬁeé/@&ﬂﬂomﬁibo BhE®fERdat italifle rndufciotceah@CeIf

drugs for treating the synptons. Also, at present, 10
n@npbpﬁlmﬁ@thnxthewmdd pisient fahenloss of neyrongeand soghalt disease

n dise I
RN RV e ST R T oo LB 5 b bty aifcutt
For patiRMisdehaalpdady mmymm@hs Wi eleathessk eitbredispeotedtants would
constant el evation of brain dopanmi ne levels in

FetlerAgs satierdhabeeplacp dries frdTeaRg dhe yBHiepE: Aéwkﬁdwent
FEuSRLARS, 4PRO R8I0 S SRR B B propecion,
rehardopehadiinglhp disease. agoni sts and such treat nment coul d

mai ntain i effectiveness, for |on
o de- Drveutd Erererhis e SRR e rbHatmpisn B WBwoylg produce
RICON3t AR elovaliGH ofbrhi doPaiiR| FRISH PARInsdOS disefe phiferits) &This
treatnment of Parkinson's di sease whi ch pharnaceutica
gv@epblﬁé@own d@# eentirgps dapeptiess gictsinplasisne Fhemdieatusné would be
0 _Ac [ ' A

e eff%c%lg{aﬁ% {y%teﬁ‘lgés févé%%p% ! %%%w éﬁxﬂ&%ﬁ% g%cgl t#egxr%ﬁent could

tﬂamtmnu&%fﬂeetwdnhsstfot lofighry ith fypéeside-pifediy at e

di oxy%enase in animal s such that an_increase in
| evod BﬁPﬁﬁ%ﬂtd]lvedlé}ggmqquogeﬁ@lﬁég@owge, ger gligp pharmaceutical for

CRHE ﬁg?tfn%n{ 61?&91%1?%?2% dis e Wi @ pHaRRAGutiSal RV ENLARS and/or

e use o
Emehbna@sdnfeprbblehmnnﬂyilo)le(ﬂaméycl ohexanedi one (corrpound

or X ceuti cal 25 ac tableslt t.her eof
“h ¢ he Rt B Rt R v ShooR BaRaHe papheR STich Hifig SSmpositions
hh@EalcfRAl f@fthélr ustadisdsig 2SRy YRelSgasAe dbROgdHaSSRIMUnimals
i nvention further provides the use as descri bed above -

vy thatrangaergasedn devedapd andfuy depaaie synidesis issachieved.yj | |

be ap -(2- 4-
2. (5" RETER b Bt enionBiyprorided puse of 22 Nio4
Wﬂuofmmmﬁﬁemgl)nwnglbhéxanadlon@(mmpmn@ 2}, a0t phemaceutically

forns lch is shown i ) .
acceptable saﬁ thereg\fln n the ma:nulJ cture op a medicament for use in the treatment of a

neurodegenerative disease.
The present invention further provides 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.



10

15

20

25

formula (11) (i.e. conpound 2) : and which forns are
readily inter-convertible by keto- enol tautonerism

wOB0BO0YE/0D90177 PCT/ GB2006/ 000684 -3- NO2 O FBCI/GB2006/000684

(1) HO (Conpound 2) It is to be understood that the
i nvention includes the use of_2-(2-Nitro-4-
Trifl uoronet hyl benzoyl) -1, 3- Cycl ohexanedi one in any of
such tautoneric forms or as a mxture thereof. 5
2-(2-Nitro-4-Trifluoromethyl benzoyl) -1, 3- Cycl ohexanedi
one i s aci and © adily forms salts with a w de

' ' : cularly suitable salts of
thbeaDzoyI) 1, 3-
le for‘use as active
i ngredients in pharfraceutical conpositions according
to the inventionH@clude, for exagRipBund 2
pharmaceutically acceptable base o addition salts,
for exanple, alkali metal (such as potassium or

sodi ufpls toa&Mdeﬁeoo%&hathhe REAtiod ﬁb‘ﬁlﬁeﬁtﬁe 6 6f 1D -Nitro-4-
magnesi um) and amoni um salts, and salts with organic

BrifeeromsihsilbryzeylydileCiejplexansdieciapnaiof suchavtomerie &arsts or as a
as Sa%ﬁf?§%:h met hyl ami ne, di met hyl am ne,

PR pi peri di ne and nor pholine).

2-(2-Nitro-4- Tr| fl uoronet hyl benzoyl ) -1, 3- Cycl ohexanedi

one ny2BEtrotk Biiflecromethylwnzoyly-&3t Crcloliexpnasieniiis agidistand readily
an re known for the production of

g?&ﬁ ?@W@hﬁﬁvgﬁ%¥ 3%g€%§9%rlals Thus, for exanpl e,

2-(2-Nitro-4-Trifluoronet hyl benzoyl) -1, 3- Cycl ohexanedi

one Rayictlerly swmitabis salis lof 2B iNitnoet Thfluoronsthiydvreng6yl)-1,3-

-nifro- u t hyl b | chloride wth. .

Cyebhidaiibns ulbBldREt s AR Cendiat ipRarlichflioat compositions

soteftivgfo the ai@nflor® Hich/lb] Pr amﬂpla OpHd@licedfically acceptable base-

triethylam ne. The startin

addifien ¢plta. for pmmaim%&lwp@g@zl@ly ps potpssHUny er spsiun), glkpline earth

' f
B ek B oL e SR QIR EREOL 8% Sopl i bses
givingy physiobuidallycdesaptabbde chtions Realyen Baitsfvu_th @@gﬂn_nne
Sk dudhy i B SR and BB cr £

generally used 25 w thout special purification. WO
2006/ D9O-NiitoACTYi fisa006(HMKHRBdyl)-1 B-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 chloride 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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Simlarly, 2-nitro-4-trifluroromethyl benzoic acid may
be obtained, for exanple, as described by Haupstein

we@eooalo9oirn J. Amer. Chem Soc., 1954, 76, 1051pPCDGBRYN6/000684

one of the general nmethods well known to the skilled
person. The present invention gtill further provides
the use as descri bed above wherein 5 the nmedi canent
conpri ses conpound 2 or a pharmaceutically acceptable

salt thereof and a further c ound which is als
capamsémé@r? ,ﬁrﬁlﬁpﬁm@u@ﬂ%ﬁaﬁ%ﬁ@ﬁw myt}%a@tamed? for example,
g% ?f%ﬂ?ﬁ?‘?}ﬁHﬁ'ﬁfﬁP@ el 4. B, ARhdFBChen] MR cL185£ 76, ’IIOG‘M? B} b9 Bne of the

er ‘provides the use as descri bed above
\whieareli methsds wlelhkubiveatvghe skitlegppérseis a dopami ne agoni st .

10 The, present. i nyent]j. till further prqvides.the :
use adaaeERHRtenen Ul fyrdhes provides B st défraRpd above wheren
GRTREdiSSRerlt BYRPARR BRPoAndIE 6k PANMARERICAIN h&iep@ble dalt tRereof and
further aspect of the'invention there is provided a

ifarticay epmipgimywhich phalsereapeblei of anhibitiag Aedraxyphenyipiruvate
gog&ound ﬁ%ﬁgp phar rm%teuti cally acceptabl e salt
ey edsy )g]ﬂfpr?ﬁ% ically effective anmount of a

dopaniyipg pagertiiften®ios sall faes pfdiides He tidaes dedciived ¥bove wherein

thereof to an animal. In a still farther aspect of the

isid eprdiesmenheqraprisgs pdgpirging agomst conprising a

phar i.cal: or A 0 :

MRHE &Hsgrgl 1*%611?8{6 gg%l 'gﬁragﬁgwa t.'&es?]&eefs‘e%@ ‘agsﬁsglbéd Qb0 wherein

pdid mpskeiient edrhprises levotlopecandrandaebrbok ylagnviahibjier. and a

means _for, the delivery thereof to an.animal. 20.Ln a

sti || Ipafgrher a&eﬁ%@i’tﬁ#nvteﬂ%or} Erif Pw‘feﬂé—@ fogprising a

g??&ﬂa@&ﬂic%lli? e GRRRIIcHNDSF @mpial P8 8 Phbfdctitically acceptable salt
ective anount of conpound 2 or a pharmaceutically

dereyftant hehgmhaceutidadly edectivecanzoymt of ardepamine agdnyst and a means for

ffective, anmpunt of .| evodopa and a decar boxyl ase

%ﬁﬁf VF%ﬁhgﬁgHQaﬁégﬁgﬁfor the delivery thereof to an

ani malf a kil Garfier hipebrsfithe nvesimctherfis biveided \wedit dodfiprising a
there is provided a kit conprisin

25
phamnsewtiselly sffestiverameasnt olcosmraund %cﬁ? agbaseAsAd o llyacgeptable salt
LITRGE lé#)ﬂ]%lglllg[oéu@t%?lg@f@%xﬁe Afddnt of %@g&’cﬁ)fa a9 rfeans for the

phar maceutl ctive anount o

 datieehtleréoft@tinyhintat.ansf erase inhibitor and a neans

for the delivery there to an apimal. In till ..

fur t hdk aagl el pSneRLs e biter bt B s pra R gl eamarising o
KhimERBRIdafY BHfe@iveRdulBeLiniotint Y. & falfhaihaBuidilyHecftable salt
conpound 2 or a pharmaceutically acceptable salt 30

theseafand arphanngsieutioally elfieriévd anott pélevpdapaand arecaboxyylase

mnean ne oxi dase. i nhihi nd. a ns for the

3@11}91\?0 ra)ylgtaﬁ'é?a&s) Orttiée g%lglae?ﬁpﬁlrrg%&fona% s?’faﬁl further
aspectn afstill fgrtlion dspct Ofthé heeftions thefeo pftadded aKiit comprising a
conprisin harmaceutically effective anount

@bmﬁgic%llg ,eftgctwmé of q;qg]@pqtyadgég@mhggp@egtéqatllc})ffacceptable 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 is provided a kit comprising a

pharmaceutically effective amount of compound 2 or a pharmaceutically acceptable salt
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WD 2006/ 090177 PCT/ GB2006/ 000684 -5 thereof and a
phar maceutically effective anount of a further

wa@ eoppoond’ whi ch is al so capabl e of inhibiti ngP¢#?BB2006/000684

an animal and a neans for the delivery thereof to an
animal . In a still further aspect of the invention
there is provided a pharmaceutical 5 conposition
conprising as an active ingredient conmpound 2 or a

harmaceutically  acce table salt ther of and a
B‘wgﬁq#aeé aﬁohélamcyut@ﬁlrhée PR eamat obt fustheyeqmpqund which is also

SRS 8 SaGARRHE Rhal B Fe R
agiaapt abl e diluent or carrier. In a still further

aspect e invention there.is prqvided

phar mt & aﬁﬂﬁ Baf her asae@a%%%wma}wncta%ﬁ 1§ gwoefgiea a pharmaceutical
PSR Ll & chell PR oo RIPOL L PhitmRbedically
pcttapmhteesatt |thmédf)ané ﬁfphanmaneumaﬂlymffeotﬁveaam@mb afrd figther compound

D% s BRI R BATE D £ o il GEOPRLY Ineg iy vich o

ﬁﬁd}ﬁfﬁ&exﬂfcaﬂ?ﬁ‘ccbﬂt‘zi@l’étdﬂ%@nttd?f%ﬁﬁwrs provi ded a
pharmaceutical =15 conposition conprising a

phar mitestill ﬁmheyaa@ﬁcptett,ftthwmvammmher@ﬂs p@h’p?@d Adharmagceytical
g(.bl al geut ugp SF};; 2@1} %943%1@2&?9@&&6{&1@? ESAI% acgiio&pound 2ora

pidrivasalticylly ageptasle swit theréoffand aphesuddeaiadallly eﬂec@spst abbunt of a

di luent or carrier. In a still further aspect 0 J]

lorABHEP aePrisioplonallydegrihaaritin phrtpisaeusiselly ageeptable diluent or
sition conprising a pharmaceutically effective

anount of conpound 2 or a 20 pharnmaceutically

acceplmbktal Sather adpecterffthaimdemtithemis:mmvidzd |lalpharmaceutical

ffect t of d d |
PO ST cogIoGHeA PR RETY CHoeH VS 2BRar i PppPaad 2 gr o
ﬁ@eﬁﬁﬁ&&ﬁicﬁllﬂ hdcepiableQhlt GiRréd fRihd alplhaﬁn@cteudléallfyteﬁteswe amount of

aspect of the invention there s provided a

Jsivadonscamtionelly tOg@tbﬁmgh 8 mbmﬁmqaﬂw ragce@table diluent or carrier.
phar MRCS yttlﬂ hey 'Tlﬁ% :];t o‘i{tﬁe %ch lﬁnti‘x Qg)hgmq&eﬁncal

25 pharnaceuticalty accep sar ereo
phapssitalEongaising ze;ﬁﬁmhéamCﬂhyJelﬂﬁéch&é amount of compound 2 or a

R R AT
ReRzo& o drf@la de'cﬁl’b@ oﬁﬁée ihhibHb1 &ﬁfon@ﬁ? sgettef withe JhaMsiichaally

there is provided a pharnmaceutic conposi tion
e@eptabki diyent Cph;amvaceutl cally effective anount of

et ot S Rin SPrRAT IR By D S pOSRA fpfftcoyoical

oBApGHH REcMpritaie pithinbtdulicalDpffevtiat hihobMOStcBapowhd D oda
phar maceutijcal ly acceptable
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 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 of a
monoamine oxidase inhibitor optionally together with a pharmaceutically acceptable

diluent or carrier.
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di luent or carrier. W 2006/ 090177 PCT/ GB2006/ 000684
In a still further aspect of the invention there is

w@e@vioglad? a phar maceuti cal conposition conpri SPELGB2006/000684

pharmaceutically effective anmount of conmpound 2 or a

pharmaceutical |y acceptable saft thereof and a

pharmaceutically effective anount of a decarboxyl ase

i nhibitor optionally together with a pharmaceutically

accept abl e .uent or car In a further

aspec B Hathep et of e H@F}éﬁqnstha‘reaw&a@e& a phisrmaceutioa
5866V é’?ﬂ?a?&' L @R GPEREdTE Bfhofint of d2ora

phapmaceut |r§%JIismg: fectal ve g\%unt of cc()) noouncomfogrrl aor

phanmecdically a¢deptahlccsabtﬂadrbca° asndlatphanmoeotﬁca\lwcef&ctwe amount of a

ﬁhar%%&iqs Elﬁg%#%gg[lé%g]&: t\égetﬁ%od’gﬂh%gﬁw%@ﬁe%ically acceptable diluent or

phgfepaceutical |y acceptable diluent or carrier. 10 In
a still further aspect of the invention there is
pr ovi dred stll ﬁhﬁxenaspegﬁtqfdm mvemrrqmtbﬁneu@procfméraa phiapgacgutical

eutica effecti Ve of co
BRPRES titioe SeERekd s AR Rk R §onipolhd Fora
hm&m&uy addeytablel At theteofana lal’jﬂlaﬁﬁaoaﬁtlca@@@ﬂb&h%amount ofa
? recept or antagoni st optionally tolget her with a

pﬁl&pn@&@tﬁm entienplly fegether 6the Rharmasutispllycaceeptable dilgentr carrier.
a st zﬁa il FiHier Qs?ggtcéf tﬁ% infvBfidd MERGL Vicféﬂraepﬁaﬁnaceuﬁcal
ed a pharnmace

provi uti1cal ~conposition conpri'sing
phapostieutonamiding epliamhcanticalhpetiitctiot amupmfmdnﬁ)ound dora

arrmcet | t abl It .th f.
Bﬂ%rm%a%@ﬁe 1 afeltaBlersall thoreo g rahappacoRy ‘tfﬁ?]é{cfé%ﬁﬁlﬁ ffgount of an
Q@éﬂogﬁe lh¥a) 289k &%hta gbﬁiat SptRhaly Rl Gath prafaSRLARIE

i luent or carfrier. The invention still further
p¢®9tabbsdlhlepwmmutl cal corrp05| tion as descrl bed 20

b whi f ol
*par b aft gt Pofrt BB BRARE Ba P bl aibammnengcs

sé@mfogiliad é@ﬁlﬁﬁng:@bhmamﬁicalﬂp Elffdacmvb Amdahted falhgolind Mor a
suitable for oral adm ni stratl on selected fromt

phamaecewically psosptable salt dpreqfand aphappregutically ol fectnt]e amount of
mJFl fitire @gy@%@sgﬁﬁ% \Aggﬁan;rﬁb%h}{g%}gf g(l?d% 1281¥diluent or carrier.

st ons; e granul es;
syr up§hamuyeationstilfur®@br provales o lphhlmacalttmbdsmnmsitscai a$ described

h t I t d,f I
TR 53 G TR B S R Bl o0

In a s bbhrticliat BabodiRaH B PhasiclutifAREFBFEiidiFRlin palatable form
conposition is in a form suitable for par ent er al

awitrbis ©r ol ipdministratign seleeted figm the grapprossiséng of éablets; lozenges;
Qr\él/en%)élﬁ ) 1? oﬁs Elf‘sggﬁs?vﬂsbg g@ﬁshoqg Plé@g%édi%rﬁﬁe powders;

rév

dﬁ;ﬁﬁfsﬂﬁe gugnaldsnsm@te end Bigxit an ani mal a
pharmaceutically effective anmount o]f compound 2
conpodh & gHhess adimenheaid Rhginaceutical composition 1s 1ntended 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 of the invention there is provided a method of treating
and/or preventing a neurodegenerative disease comprising administering to an animal a
pharmaceutically effective amount of compound 2 or a composition as described above.

The invention further provides a method as described above wherein said disease

is treated.
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The invention further provides a nethod as descri bed
above wherein said disease is treated. WO 2006/ 090177

wWESN6ABA006/ 000684 -7 The invention still furP€EGB2006/000684

provi des a nethod as descri bed above wherein said
animal is a human being. The iavention still further
provi des a nmethod as descri bed above wherein said

neur odegenerati ve di sease is Parkinson's disease. 5 In

e LB b RS sl b pio & g oot BV Whercim saia
%hﬁggqsoa(}(m%pyéiﬁ%r uvat e di oxygenase (HPPD) in an
I e

animal 1nt nuf acture of a medi canent for use in
t he t ribatimentiomstdl Grther proantes emeliodsas described above wherein said
neur qdegener atj ve di sease. |In.a further aspect of the
IDAVOREEOR NG FIECTSE lifﬁg}na%sgﬁgasﬁse of a precursor 10

conpoynd fithedr B IPHtthatlvénBoPthert iE’?ﬁUv‘?@é@I&H& uf st disRapdind
the treatnent and/or prevention of a

wepabicefjehibiting 4rbydivxadenylpyrvate gimsygendse (HERDY i #regnimal in the
sai dfd't sease i a Par ki tnson' S désaﬁaset. IélePD i nhhbi tﬁr S
{PEAHAgEe 3@%{@ IeBPENLIST PSP WRARe RS PEFY PR Dt
GlofPaLAsratiof disedseul a | (the termfornula | may be
I nterchanged with conmpound 1): 15 O T-- (1) (Conpound
1)  Qlpadiuhes aspept afithe paventign fheyepp provi Ruse gEoBRyeCurEP!
A . . A | _
SPERSRY inhd Dol Gbuufh IR E ekl Byl M A B 2 RP rovention
foy d hegredegenciative disease. In a particular embodiment said 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):

o A
T—{ @D (Compound 1)
Q

wherein,;

TiSTl

Wherein:

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

D is hydrogen or R3;

E is hydrogen or Ry4; or

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

A is C,-Calkylene which can be mono- or poly-substituted by Rs; or A may additionally
be carbonyl, oxygen or -N-R7- when D and E are other than C,-Csalkylene;
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D and E together are C2-C3al kyl ene which can be nono-
or poly-substituted by R6; 25 Ais C -C2al kyl ene

wokio6loman be nono- or poly-substituted by R5;PCI/GB2006/00684

additionally be carbonyl, oxygen or -N R7- when D and
E are other than C2-C3al kyl ene; . WO 2006/ 090177

PCT/ GB2006/ 000684 -8 R1, R2, , R4, R5 and R6 are
each i ndependently of the others hydrogen, Cl-C4alkyl,

Rdfanks i Bofiy Reopmbieaeh b REetbar DOk pietap Sreesan Gr-Raslky
BIRGIGE REIC,HR o haf el YRR Gk B o abng R6r OF

nt err upt ed oxygen - 5 and/ or car bonyl and/ or
Sydlkaxycarbomni; the provi so that the oxygen and sul fur

SRSl e SRR Ah S 2 Phin PR BV SRS oxygen
%&%&H&&Pﬁ{d&%ﬁ%ﬁiﬁr RAPthe préi&l @¥dthe Sk Pden\Wia keI MMims are

is an al kali netal dation Or anmoni um cati on,
sephatpdrby aCleagtionel hgthylene groppoxy, ami no,

o D
gé Clé{ | oaI r% Mh?%ancall% Pra}lle%?ca %/ lnsoli'”a];norggnihm cation,
%&abkt@f%én@m% i&)é ;%Mnbna -C4afﬁ1ylfﬁ@@|di°®bﬁalﬁ§d’sulﬁnyl Ci-

| sul

Coalsy ity oG driopliyiite. O CastiskeatighetfinbrGi-Cribgloalkylsulfonyl,

CtAKIRYC Cinia - ek BLE ooy, Cpfoatkoxy-Ci-

Claaliati ol C;- €Y 4Ddatyltaioy cgr@gm&ényﬁulfﬁ%ngyd: phlkEnyibulfonyl, C;-
Cl- C4al koxycar bonyl - C1 15 CAal a)ﬁ(sulfon

@(zelk@mélﬂk%&)(ip@éy@'wéimwngp aylselfanylo Gy Caplispeycarbonyl-C-

g&%ﬂg&‘?ﬁ&@5%L§§%&ﬂﬁ@%ﬂ%ﬁ%&%ycarbonyl Cr-

Cittlaylsutfoosl, HORCLaikyxy)SEZOPDBE] -Kaalkyle& S aatkboy)P(0)O, H(C:-

celbr T Rarborp iy i S e e, o1

@;lgaﬂz%l%aiﬂsn Toky acAChaney %lcamﬁﬁj’dSkﬁ a,0E sk icarBbiasg, Cs-

kynyl groups can be sub- 20 stituted by halogen

@a&yd@alkkbﬂsbonmxmﬁi ydalkoxgcargmylsah chbzﬂlkylﬂwcarbonyioxy or

EXCBALRH LAY iRl RO ERR Ly RRGHR o be sub-

ﬂh&ﬂ&ﬂ Ibg lhhfogéty,I(am:ﬂﬂqoxyp@e-ﬂ,}ghlkylltﬁm,r@ﬂ Qa¥kyldmfiayly Coxyalkylsulfonyl
benzoyl - C1- C6al koxy, wherein the phenyl groups can in
PLPHCBRO:Mbst i tut ed one or nore times by hal ogen,

ﬁ{f% csiplﬂeﬁ&@n Bherg}t %h%sulﬂ &%ﬁﬁif@ﬁl enylsulfonylammo

koXy" an hal oal koxy, or i's a group
M@Rulfm}dQXM-IbBMYMdermehzoyﬂlﬁ1E@&aﬁmkf’,omlydrgm the phenyl groups can

Het ol 0 Q qr _Hetoli-,.N 47). wherei n Het 07, t
B et ona oF 1053 s Y BHIoRS RUEh Hefeh AR L -
Clsaskyd ¢ Lefdkdx§ dndlbr C;-Cyhaloalkoxy,

or Rozg is a group Heto-thio, Hetgg-sulfinyl, Hetgo-sulfonyl, Hetp1o-(CO)O or Hetgy1-
N(Ro47); wherein

Heto7, Hetos, Hetoy, Hetgio and Hetgy 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;-

Csalkyl, C-Cghaloalkyl, C,-Cgalkoxy, C;-Cghaloalkoxy, C;-Cealkylthio, C;-
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menber ed nonocyclic or annellated bicyclic ring system
whi ch may be aromatic or 30 partially saturated and

woregoeoenrain from1 to 4 hetero atons sel ect edP€T/GBR006/000684

ni trogen, oxygen and sulfur, and each ring system may
contain not nore than two oxygen atons and not nore
than two sul fur atonms, and the ring systemitself can
be substituted by Cl- C6al kyl, Cl-C6hal oal kyl,

BB Crr Il 8 DS CoAl TR Ryl St GGy Cokyamin,
ﬁ&lbggiﬁ |c!§éﬂos Hltfdlﬁ)’d}h pheh{ICind e lskbihamtsastt hﬁf&glen atom in the

di (C1-C4al kyl ) am no, al ogen, cyano, nitro or by
bhtemycluamg @m@t@uﬂ@@hhamﬁtl,s on the ni trogen atom | n

cl ar e, ot he n hal o
Bes; 5 RHdbrn RORTRoOh! 0BT SRGAT: SRAP Ly e ohers
@m@&e@le(;g@la}nlyr of the others 5 hydr ogen or
Cgalk l; RO37 and R038 together or R039 and R040

Rag@m &ssé@geﬂm or Rod apd Rasottogpslach €F Ron apd Re dogsthmy 92 Ross and Roag
%Q%gﬁltep%re 118%{ r #bﬁéﬁﬂ Eﬂgﬂgﬁﬁodéﬂﬁron%%m&l '5&91(: lcan he mono-

nono- y-subs
bypmtshbéntged)bpmeﬂwl gloups; T2 10 R34 N' R36 (T2); N
36 .1 _R35 wherein R34 is hydrogen, Cl-C4alkyl,
enTakal oal kyl, C3- Ceeycl oal kyl, C2-C4al kenyl, C2 15
C4al kynyl or benzyl, it being possible for the phenyl
group-to be substituted one or nore tines -by
Cl- Ceal kyl , . C1- C6hal oal kyl, C1-C6al koxy,
Cl- Cehal oal koxy, halogﬁp cyano, hydroxy and/ or
nitro; R35 is hydrogen,36l- C4ao kyl, Cl- C4hal oal kyl
C3- Coeycl oal kyl, C3-C4al ke y C3- C4al kynyl or
benzyl, it belng p033|bqu or é‘ph@hyl group to be
substituted one or nmore 20 N'i meS3py Cl- Ceal kyl, -
Cl- Cohal oal kyl, Ci1-C6al koxy,| Cl1-C6hal oal koxy, hal ogen,
cyano, hydroxy and/or nitRy. R36 is hydroxy, O M,
wherein M+ is an al kali netal cation or ammoni um
Gakietn, hal ogen, Cl1-Cl2al kyl sul f onyl oxy, am no,

Cl- C4al kyl thi o, Ci1-Cl2al kyl sul finyl, Cl1-
Ray is hydrogen, Ci-Caalkyl, C;-Cshaloalkyl, Cs-Cecycloalkyl, Co-Cyalkenyl, C,-

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-Cﬁhaloalkoxy, halogen, cyano,
hydroxy and/or nitro;

R3s is hydrogen, C;-Cjalkyl, Ci-Cshaloalkyl, C3-Cecycloalkyl, C;-Cjalkenyl, Cs-
Caalkynyl or benzyl, it being possible for the phenyl group to be substituted one or more
times by C;-Cgalkyl, C;-Cghaloalkyl, C,-Cgalkoxy, C;-Cghaloalkoxy, halogen, cyano,
hydroxy and/or nitro;

R3¢ is hydroxy, O'M*, wherein M is an alkali metal cation or ammonium cation,
halogen, C;-Cizalkylsulfonyloxy, amino, Cq-Cgalkylthio, C;-Cjzalkylsulfinyl, C;-
Chealkylsulfonyl, C;-Cyzhaloalkylthio, C;-Cizhaloalkylsulfinyl, C;-Cizhaloalkylsulfonyl,
Ci-Csalkoxy-C;-Cesalkylthio, Ci-Csalkoxy-C;-Cesalkylsulfinyl, C;-Cgalkoxy-C;-
Csalkylsulfonyl, Cs5-Cyralkenylthio, C3-Cjzalkenylsulfinyl, C5-Cralkenylsulfonyl, Cs-
Ciqalkynylthio, C3-Cjjalkynylsulfinyl, C3-Ciralkynylsulfonyl, Ci-Csalkoxycarbonyl-Cy-
Caalkylthio, C;-Cjalkoxycarbonyl-C;-Csalkylsulfinyl, C;-Csalkoxycarbonyl-C;-
Caalkylsulfonyl, (Ci-Csalkoxy),P(0)0O, C;-Cialkyl-(Cy-Caalkoxy)P(O)O, H(C;-
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Cl2al kyl sul fonyl , Cl1-Cl2hal oal kyl t hi o,
Cl- Cl2hal oal kyl sul finyl, d -Cl2hal oal kyl sul fonyl, 25

w@s0e8a1kDXYy - C - C6al kyl t hi o, PCT/GB2006/000684

C1- Cbal koxy- C1- C6al kyl sul fi nyl, Cl1-C6al koxy-Cl-
C6al kyl sul fonyl, C3-Cl2al keny} 4 hi o,

C3- Cl2al kenyl sul finyl, C3-Cl2al kenyl sul fonyl, C3-
Cl2al kynyl t hi o, C3-Cl2al kynyl sul fi nyl,

SR L S SR SRR S
S R IR CriplkelAE o A, TE lymylearbonyloxy, Cr-C

¢ clihI M 20061 DO CT- 'Cuﬁﬂfblxmﬁb)@f}ﬂ@m &Clzalkﬂthlocarbonyloxy or C;-

gﬁ:gﬁﬂgﬁ@éﬁ%{?ﬂ W re tggp@fgﬂgaﬁgtﬂﬂd@i@n N%(log carl be substituted

%ﬁe@%@@c b?@gélﬁeif@yéﬁﬁwlth@cgc%ﬁgmmngﬁ i) arpikg¥l fonyl or by

ycl oal kyl car bonyl oxy, 2al koxycar bonyl oxy,
@bng d&2al kyl t hi ocar bonyl oxy or Ci-

R
B0k bbihRy1- @J—@ﬁlﬁbkwlﬁbﬁlﬁg ﬁodsble for the phenyl

Cl C6a| k Isulfon or by cyano; or eno

gﬁgpg/mﬂmndo bgﬁ@lpﬁ)nuggql pmﬁytpr m@ﬁéms }faéqgﬂn mtro cyano ' C1-Caalkyl,
0 oxy, benzoyl oxy or

@bﬁq%aﬁqﬂéf’-%?{ﬂéﬁ& d@?éﬁ“é‘wﬁ%@‘g% e for the phenyl

STy xSa roup et -thio, Bietsubiyilf Hete-duldorey],dietigp(CGO)O onddetpyN(R47);

hal ogen, nitro, cyano, Cl-C4al kyl, 10 Cl- C4hal oal kyl

Waereilla| koxy and/ or C - C4hal oal koxy, or R36 is a group

H'c% 7H<§tg' }%I{f 7,)% and ertelpgt{e ﬁakﬂﬁfn%eﬁéﬂdfaﬂﬁy ‘li)-fle ttht?lﬁﬂxll_ag :{1 g@a% ten-

liﬂemb&red lnmneajzdhq ardepelathedridyclio fnrxgmrst@mh@hmh mayyibggromaic or

BRI SR B SO d B hetdd Bl eelpd Trh Wbroen

&dlgeh ah@shlan daﬂﬂaééclﬁi il 8ysferh iy cbntath ﬂothﬁéle l’tlilarﬂb@mi(ygen atoms
s€lected from ni trogen, oxygen _and sul fur, and eac

wdmpt @}Pg@ thanwg selsvr adpms, 6E Theoiee Bystem Hoelt W}Rﬁ’eﬁ‘%b%ﬁ%ﬁ?é by Ci-

ST P I ¥ ST . -

‘ Caallﬁ,&hﬂﬁmﬁl RyCsalBllsfalyk di(r; -(Gakghhmimmahiony, di(C;-Caalkyl)amino,

o P L TR LRt o g stom i

Hété )(cq—i@ Arg BffePhan &op&;09en, cyano, nitro or by
the substituénts on the nltrogen atomin

RheRasthgeRm;%i iRa2, &n&aﬁéd Buhase eadheind gl offfgyothers
R42, R43, R44 and R47 are each

]ijﬁ%e@nod&iﬁﬁi?ng (fhe ot hers hydr ogen or Cl-C6al kyl ;

RY; and R:gtvdeR3Boi Rgehnl &, weecth3SoraRyy ald R, 1 togethbiesr Rop AR,
and R42 together qr R43 and R44 25 together, are
togethey 9rg pmoh@rlwlp@?m MRS PRN ] 45 higmorphodingy Whishcag be mono-

Mo‘w su&ﬁﬂltpfbm%yl groups;
or Tis Tz
Rso'zm

4 (T3);
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or poly-substituted by nethyl groups; or Tis T3
R50-Z01 R \0 49 (T3); WD 2006/ 090177

wEAN6@BAGD6/ 000684 -11- wherein R49 is Cl - C4aP&IIGB2006/000684

Cl - C4hal oal kyl, C3-C6cycl oal kyl or hal o-substituted
C3- Ceeycloal kyl ;201 is a cheggical bond, S, SO or
S2; or -C02 R50 is hydrogen or Cl-C3al kyl ene whi ch
can be substituted by the follow ng substituents: 5
%gl ogen, hydroxy, Cl-C6al koxy, C2-C6al kenyl,

€1€Pal kynyl , C3- Céeycl oal kyl, CI -

gﬁéﬁ 4aﬁ&’1 g‘sa\%@%gﬂ{%l C(§1C6E%leilk§1 or h(a%o %u)?gttitg%e)c/ll (33:%6)§;)}//<,:loalkyl;

Z-is %hdarmch}lmﬂdss; S@beﬂOQ,Eore@élzanyl ) oxy, benzylthi o,

THE T i RN

1%@15 LPhaloRy, ct:he%agﬁ%? yE;s- c@ﬁﬂergﬁr@yt ﬂ%ﬂﬁﬁ'@t%y&wl&ﬂscl-

urn to esu uted b e or noreé
Cbalh@cyEBh@sdmm Ci- Gzalkﬁxﬁmx&ymmy%alkowkmetanyl) oxy, Ci-

d/ : 0
e SR A e e
éi’x@ﬂy ' ﬂhehy'l'fﬁlti t ﬁ(}:xgﬁﬂsulﬁﬁgﬁdﬂ ﬂh@ﬁﬂﬁulﬁ)ﬁy@ Nebéhg pEEsdle for the phenyl~
hal oal
@d l&mal %/;mtamwg groumu@gm fo b%/&’fb@tlmFﬁﬁd?yg@W QaepTe C1rirsalkyl, Ci-

B G SoRSPEAE LAy s B g

oupzﬁ;l C6a| kyI substi t ut ed oxet anyl or T is T4 8045

&ﬁahe@gi ﬁ@fglfg'zﬁoseé%go the Héwyloqorntﬁamagmm&w&?j be

%s%@ééﬂf @{e‘@flmore‘i‘j?ctgaﬂ?l Ic,PEALIRASHLC, C@Jahébxy, C;-Cshaloalkoxy,

accept abl’e salts, isoners and enanti omers.
hdqmunmoohydroxmcuonmubgmupml ude the sal ts V\,hl ch

R T N T MR T o0 e
@mwluﬂcp@gmyl-gﬁm@madmoﬁm@nl metal and al kal i ne

earth nmetal hydroxides as salt
orTis Ty

R045

O (T4);
Il
N

wherein
Ross is C1-Csalkyl, C1-Cghaloalkyl, C3~-Cgcycloalkyl or halo-substituted Cs;-Ceeycloalkyl,
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;-C;galkylamines, C;-Cshydroxyalkylamines
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25 forners, special nention should be rmade of the

hydr oxi des of lithium sodium potassium nmagnhesium
wapaeomiici um but especially the hydroxi des of PEDABRMG6/000684

and potassium Exanples of am nes suitable for

amoni um salt formation include _amonia as well as

primary, secondary and tertiary Cl-Cl8al kyl am nes,

Cl - C4hydr oxyal kyl am nes WO 2006/ 090177

/ 0 0684. 2 and - 0] | am nes, for .
@sﬂ BRI RS TG Sl roetS RS Sy e e Btop Rimine,
Mp@%lﬁéntﬁ@foul' Bﬁyfaﬁiiﬁe QBhl\éfﬁﬁla!ﬁ%délﬁfﬁB”eiééﬁamylamme hexylamine,
am ne, isoa am ne, hyI amne, heptyl am ne,

bcp ;’}/amﬁlT; @Ctyi@myb,mnmbglmﬁbgyhm@e p@mdg@w@mmnhmdecylamme
' ﬁﬁﬁﬁ ercg am%nﬁ]gﬁgecyﬁﬁ'?lﬁy g%ﬁwﬁ’%‘%%g gﬁ@Yso%ropy?dmme

mmmmm&nrﬁ&hylﬁ&i}ha&hﬂﬁnﬂl'eﬁﬁl}ﬁﬁtadecylamme methyloctadecylamine,
met hyl pent adecyl am ne, Ioctadec I'am ne,
nﬁeﬁﬂﬁ(

étlwihumgwr@rﬁthﬂheﬁmw Qgfiylpmineg ?Wll}@@t}gk!la’#iene

AR 20 RS AR 1 AT Oropytamine, o
n-lhwjzlyxlnam dien- aﬂy}am:ﬁerlylluammﬁamghelé ?{hﬁ.ﬂ%lranrﬁtrl{]gnﬁheptylamme
am n |

di h I
é'tq?%%p%g %ganofﬁfﬁl}?gﬂ’al’@%ﬁ‘ﬁ pine; ‘§BIHPB%%1&H“§E’| N &-diethanolamine,
N- émgtp%eﬁmglnﬂm Nebut}ﬁth%sfaﬂﬂﬁ@ LRPARMUAHIHIEonyl-2-amine, n-pentenyl-

hanol am ne, yl'am né; n-but ényl - 2 am ne,
a-qnunc e?h&mmcﬂh)dhmtmeyl Qz;uﬁmm dbutwybmaemyd naxeamyié&—amme,

g 1|: Og) % gﬁl"g % nfnrﬁlé §h¥ln hex ﬁﬁmge {%,r = g{w amine, ¢ tn'isopropylaminﬂ,

tri-in=bBirtylE@e, fiiddbatyldhitnk SiPiPsel kAR AR, tn—n—amylamme
tri-n-butylamne, triisobutylam ne,

methoxyethyy qizmdrﬁého&ypthy}\ar@nﬂ Imﬁqrp@/chc amines, for example pyridine,
gﬁ‘nﬁﬁf{éf § Jg]}ﬂ ng)ghér]i‘p i p%/l?{ed flﬁ%ﬁﬁﬁ}é ;gﬂif}o'i‘iﬁ nehl‘%*dgﬁl%c YfilnhElidine and

bBeping; prildanesrylmripssoidr eeamplepmilinds, nﬂethmwanﬂinbsjleﬂmziyamhnes o-,

i ndol.i ne U|nucI| and zep

g ;?Péﬂ?rtﬁ@é n9Sp PR, gﬁ?ﬁ&émé‘?ﬁsr e m"ﬁe’?‘{;’ %‘PF%%@ 0-, m- and p-
@ﬁl@ﬁ?@%ﬁﬁieg 1Y@ Sspebinily trieth@ARGhir?; {s8p féh?]aﬁﬁ% and diisopropylamine.
phenyl enedi am nes, %en2| di nes, naphthyl am nes and o-,

m andepause Hecoomoihdsefforute Ierdmmn dlip J1 are preferably in ‘enolised

B0 R P PO PRI By,

5, 6¢ e Whérbinevias hyddgenlét o @EMBioflor an ainh®onhah torf
salts, fornula | al so |ncludes the enollsed forns of

| b, Hydrogen or aff+ O
Rl O W+ Q

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 included.

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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2222 (la) (Ib) (Ic) (id) 25 Since conmpounds of
formula | may al so contain asymetric carbon atons,

wo oro6/0eanpl e in the case of the carbon at om cRCT/GBR@6/000684

R1, D and A all stereoisoneric forns are also

i ncluded. The organic substitygnt Q nay be an inert

substituent of any desired structure, provided that

t he corrpounds of formula I retai n their action as HPPD

|nh or.s i n 2006/ 090177 P 06/ 000684 3.
 SReRie of Beecspogs fray gsowﬁﬁyaﬁsgrdéa?wg}a the

%eﬂnﬁbm@ﬁ%ﬂﬂ@@l@scﬂbb@héﬂéﬁl experl ment al met hods
descri bed herein. Qis preferably a nono-

IO ol y Quis préferablydh mérmydr pObymbdmutadrphqeﬂepmd)sl lor gctgxgppryl group,

SRFOUT ARbato BB isetfo AR A oYL RGP Shbibton

ﬁt%ﬂﬁ? of IRk SrohpLRding ﬁ@é@@él@alasleeﬁmu&mat that:oﬁlb@unds of formula I
conpounds of formula | "retain thelr action as HPPD

retdin gheiogotion gs HRPReinBibitprs i apmals.cul ar enmbodi ment sai d

PPD DAkt i AU HP BB e LomdEHE roputa 1

#hein A2 are independently sel ected from nethine,
C(Ral) or N(Op; (wherein preferably at [east one of
Wisgh’ A2 is methine p is 0 or 1; 15 Raj is hydrogen,
Cl- Ceal kyl, hydroxy, C1-C6al ﬁgxy, Cl1- Cehal oal koxy,
C3- CBal kenyl oxy,  C3- Cshal oal k&nyl oxy, -

C3- Coal kynyl oxy, Cl1-C4al &rbonyl oxy,

Cl- 4al kyl sul f onyl oxy, , y, G Cy‘4al kyl t hi o,

Cl- C4al kyl sul finyl, Cl1-C4 | f onyl,

d - C4al kyl ami no, di- BagC4al ao,
a - CG4al koxycar bonyl, G - C4hall_2$al kyl, fornyl, cyano,
hal ogen, phenyl or phenoxy; belng possi bl e for
e}ﬂere}ll in turn to be substituted by Cl-C3al kyl, Cl

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

pisOor1;

Ra; is hydrogen, C;-Cealkyl, hydroxy,'Cl-Csa]koxy, C;-Cehaloalkoxy, C3;-Cgalkenyloxy,
Cs-Cghaloalkenyloxy, Ci-Cgalkynyloxy, Ci-Caalkylcarbonyloxy, C;-Csalkylsulfonyloxy,
tosyloxy, C,-Cjalkylthio, C;-Cjalkylsulfinyl, C;-Cjalkylsulfonyl, C;-Csalkylamino, di-
C;-Caalkylamino, C;-Cyalkoxycarbonyl, C;-Cjhaloalkyl, formyl, cyano, halogen, phenyl
or phenoxy; it being possible for phenyl in turn to be substituted by C,-Csalkyl, C;-
Cshaloalkyl, C;-Csalkoxy, Ci-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 =NORay, 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;-Cyalkyl)-, -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;-Cgalkyl, Ci-Cghaloalkyl, C,-Csalkenyl, C,-Cghaloalkenyl, C,-
Csalkynyl, C;-Cghaloalkynyl, C;-Csalkoxy, C;-Cghaloalkoxy, Cs-Cealkenyloxy, Cs-
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20 C3hal oal kyl, { -C3al koxy, Cl1-C3hal oal koxy, hal ogen,
cyan or by nitro; or Raj is a three- to ten-nenbered

woeeweoyali c ri ng systemor, together with Rae BCT/RB2006/000684

annel | ated nono- or bi-cyclic ring system which may be
interrupted by oxygen, sulfur,j4.S0 S, NRa6,

carbonyl and/or by =NCRa7, the ring system unless it
is annel l ated, being bonded to the carbon atom of the

éﬁag}'?t I tluenbr/_(\lég]ﬁ_jsélﬁlo, aloa}f]@\f@%g Q{g-&a&emzll%uo C3-Cghalo-
aﬁEER am&lnzltthlo @ﬁ@@dlkox@?@glkﬂfhlo @t@zﬁ%carbonyl-

group, an ring system may contaln not nore

ﬁm&z@lky@l@n, fét Sm@k@marbnnyl GoEslkitio, cynosGi - ﬂaalkﬂﬂnmsCr

CaciP i ey RS IR B CodfiufPRlagy E-Cofiodibisuttony,

ﬁ}%xr@@allf ﬁer%qﬁﬁﬂﬂﬂogﬂfdi@mdh(Cl-@alk%ﬁ@thﬁx\()@mbfonyl di(C;-

al oal

C6hal oal Cl-C6
@@alkxmﬁnkmw%aa@n mnmmoréwomwr b@w@m@@e@mmble for

é@ﬁ e ny ft 2§¥n tu% tx%%]]@é lﬁlﬁidk %Pﬁﬁig’?hgg b5, Lafley, -

C&aaﬂ&ﬂk}ﬁyﬁy@ﬂk@cy, Cl-(GHalbklRuyy, ﬁﬂo@éﬁ@c&yﬂd &1 19 nitro, and substituents
Cl C4al kyI carbon | - Cl-C2al kylthio
e@rg@@gp KL £FR Q}her than halogen;

%%ﬁﬁf 08 SUF?.% i i N
Kl 1066 a[]@dkklyhs lﬂ3f®galldeny]5an @ﬁ@uﬂkyny}dn,e chaln which can be mono- or
By cpe e Ry R G e e WRsabe Ponds 1 il ot being

Bolea direemz o thé kbstibdenPXi;Ng possi ble for phenyl and
benzylthio in turn to be substituted on the phenyl
gkoxy, C:-

Xs EgsyoxyL C&faﬁlkyxy, (éiCGC(ZBlﬁélIkM}@P(X)@L'C@le&S’a@kG

og: and
SEI st ’t uent Aﬁﬁ&%’}/nC{ géﬁﬂ&{yr 0g e’ﬂe%%% n{}]ﬁ%’het erocyclic
K§< ggo)@lgen 0?‘0@0)4; t(ﬂ@)h))a(% 9@@0)(10 I“D(ClR&hlld%g 0HeON @4 Calkyl)-,
- er ei is a
o enttin sulen SR Ko e MC Selbsxyasipr die-CalkyDSOz-
2@@39 ubstituted b
%b@ogen and/cgsﬁ%h@ Ohre_qﬁ(r(l:s‘at?hg{a?ed bonds of %/he
Bhgis ﬂnydmgem@m@wllbdn@emaiﬂml‘ém Dy-Ct4cﬂrb¢te’1,s©1b§nalk)dsﬂﬁnyl-Cx-

Ciagiivl T SRR sy, O CRAME b, B

@ﬁﬂlk}}‘l@éfborgil alleabn{d or GhahK O Yei@ oss1ble for the phenyl groups in
Cl CZaI k)él suII@féoz yl oxy; X? s}l‘1 g P g P

ERee PGl @ Cin Aot Caeakany) Cr Cabtipgkoxy, Ci-

é;@l@% 1}}& {/?%ﬂxycﬁ%%@l%hgﬁ@i{%%@ di-C;-Cjalkylamino, C;-
Chi-3=2@1 - E@adnyCSG)CZhL(K‘mlk)ySSQ)Z @r-CM@l'SU@&JOﬁﬂﬁCmaﬁalkyl S-, Ci-
A 5 G S L AP
%%d Ibzyl ca{c%g%{l)}ﬁ q%%%;ﬁ%%%nfﬁggmgwca{ tbonyl

Beﬁiﬁ@ goglivhil e for the phenyl groups in

Ra; is hydrogen, C;-Cgalkyl, C;1-Cghaloalkyl, C;-Csalkenyl, C;-Cghaloalkenyl, vinyl
substituted by C;-C,alkoxycarbonyl or by phenyl, C,-Cgalkynyl, C,-Cghaloalkynyl,
ethynyl substituted by trimethylsilyl, hydroxy, C;-Csalkoxy, C;-C,alkoxycarbonyl or by
phenyl, C3-Cgallenyl, Cs-Cgeycloalkyl, halo-substituted C3-Cseycloalkyl, Ci-Cesalkoxy,
Cs-Cgalkenyloxy, Cs-Cealkynyloxy, C;-Cghaloalkoxy, Cs;-Cshaloalkenyloxy, cyano-C;-
Caalkoxy, C;-Csalkoxy-Ci-Caalkoxy, Ci-Caalkylthio-Ci-Caalkoxy, C,-Caalkylsulfinyl-
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turn to be substituted by d -C4al kyl, Cl-C4hal oal kyl ,
d - Aal koxy, d -C4hal oal koxy, d - C4al kyl car bonyl ,

w@e0cAakoxycar bonyl, Cl- C4al kyl ami no, PCT/GB2006/000684

di - C1- C4al kyl am no, Cl- C4al kyl -S-, Ci1-C4al kyl - SO,
Cl- C4al kyl - SO2, Cl1- CAal kyl - S(@20, C1- C4hal oal kyl - S
Cl 25 C4hal oal kyl - SO O - C4hal oal kyl - S02,

Cl- C4hal oal kyl - S(O)20 Cl- C4al kyl - S(O 2NH, C1-

SRR e RN I R ——
%‘%%gl t Ut eldé%dllkylﬁ%gﬁﬁghgrmkﬂs‘ﬁ%nﬁpgﬁlgﬁhﬁﬁgﬁhﬁo\lcﬂy'

oxycdr bon

y pheny
C‘Zheﬂ?&ilk)ﬂyﬂf}hyl CZ—CGﬁdiadlbﬂbMﬁmyl Clﬂﬁzaﬁmhywa}bo@dr&t(ﬂdallwﬁhlo Ci-

Bk RS L NS, RS AR - o mitny, bene-

%'b%ﬁ@@abéﬁ‘&gsg? @'15&91%5/1&1%& ﬁl—gﬁwﬁnﬁﬁb kyj- C6a1kylam1no-

gilfoaagh dﬂ(@i‘a@«a&cylan@m)@mfmyéd:en@dym ognzyd yrslmyk;phenoxy, phenylthio,

et o Ae s EEY d bTAR S R e phengpriigine roups in

ARR & BORDbETutd B0 1&0@@ JoaliBy1. G - Chatk ds0X T, -Cshaloalkoxy,
Ci- G4al kylsulfor?gclﬁlzc%ﬁcg ﬁﬂlaoan@ r-C4eitk o6 ¥y -Cshaloalkoxy.

@alomapx@mm 9,| ar@a @4@81&5@&11@1 OBL G allpildOSO2-Ci-Caalkyl,

@%%ﬁ 1}9( b Cr- glha?%gﬁk g)l’ﬂa?loal}(yl N(C1-CaalkyD)-S-Ci-

Chal@hﬁ(@ﬁCl@}k)ﬂ)*SOeﬁyQalkyl N(01 C4a1kyl) SOz-Cl-C4a1ky1 cyano,

@]ig‘%}lgsll{g ghﬁgkbo%bo&k%yiﬁqahgh% rho&ano amino, hydroxy-C;-Caalkyl,
@%&ﬁﬁbéﬂ@%émmﬁ, &hn&ﬂsldﬂy(tjaﬂdﬁ Qfl,yt4allafthIch T 2tkwl, Cr-

benz | am no,

@nalm %Ckﬂ@dh}’ln oyanefLCmmHW|(émﬁlwdicylsa;b@uﬂ%yﬁ -Caalkyl, Ci-

gﬁ% ‘Wc ‘E%lo‘gy 3%;@“{}{ ?ﬂﬁ%éxyc%r gﬁspl Xﬁlcflt@yﬁé&g C;-Csthodano-C;-

phearyl] Betlzb@BYY-C1 L Calkel, - @é@iﬁ&@lﬂjﬂ‘-gialkﬁ@mmo C1-Caalkyl, di(C;:-
pheny] - contalnlng gr oups rn to be substituted b

Exalkcdigopipe-C 1@m@ﬁ£1o€1zﬂl§ivﬁhlmarw1€os&alkyl or formyl-C;-Calkyl, or

R G o0 Dy B S iy o it

05a0inalid va badil Ky satuaBa @1- rﬁ}@fmnlntm kipin 1 to 4 hetero atoms selected from

%@%e&g%%a%ndgs&‘f%r t]aﬁép& Wstem hé/m% bon(g’\I d to %‘e pyr}/cilﬁe ring by way of
&'t?lc Qﬂtg 1] Q2 CleLdal kvt o-, CEANR(C,-C JOMH,SO- or -CH,SO,-

oxycar bonyl’, fornyl, Ral ogen, ano, am no,
BWPMI}& aach @ng|sy§xem m@lco@imm k@j&xyor@lthmia&{ol@piygen atoms and not more

%‘Q%{} |Sk1ée§2a @%ﬁvﬁng Wgeﬁb%glfk %'351%0 ﬁ%lo— LKW sutShiuted by
@l—cfgﬁlﬁ!ykyjlmhm@ambpu (Qhﬂ(@ﬂjﬂ' @ybﬁhawalﬁ&lyl Cs-Csalkynyl, Cs-

CAal koxycar bonyl -

@shadwékmy%a%&qm G)c&ls@loa@mw(}b Codkeloxib Garfesatiynyloxy,

%ﬂéﬁ%’ol, l%,” é%ﬂiﬁ%{ﬂ% &ﬁb?g]li%:fﬂ(}lﬁ%{l?, (‘5%20 Qﬁ%&fﬂ%}’bg Cghaloalkenylthio, -

Cé@sk&bﬂﬂﬂ‘nmlfzﬁsaﬁéﬁlykﬂ{&lthlo C3 C5acety1alkylth10 Cs-
Cl- Cl2al kyl t hj ocar bony

E@WYC@@M&W%N G@ 04%0a1§y1§1194 Qlec6%1]é‘>’1§‘é1ﬁnh’e fdrsed

| I c
TGRS BB S
C@{ﬁzalkylafmmsullfomd di(@ e Cealbylmnunssudfehelc i@ G, elkyl)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, C;-
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20 nitrogen, oxygen and sulfur, the ring system being
bonded to the pyridine ring by way of a

w@leeHikyl ene, -CH=CH , -C=C, -CHO, PCT/GB2006/000684

- CH2N( C1- C4al kyl ) -, -CH2SO- or -CH2SQ2- group, and
each ring system rray contain _ngt. nore than two oxygen
atons and not nore than two sulfur atorrB and the
ring systemitself can be nono-

té;f-wéeaj{gﬁ I togg_gg% aqlrdaéorﬁ Iﬁlgﬁl)(mln %t&gﬁlﬁ(%b}% n1t@;e§ gtom in the

R0 ot oy ln; C1- Cohal oal koxy,
ox C3- C6al kynyl oxy, mercapto,

@ftR%lalt}kﬁ/gmhp eXl-(X;s ataiagronp k¥1-KiniXa; wsre@6al kenyl t hi o,

1% Eﬂ'lgg%g %;l(gggéi%lke&%&cg%tg a%ﬂ(%}h?r}ﬁ cglaindéhich can be mono- or

g@ éﬁgéﬁkﬁﬁﬁ @?@Mic%leﬁ ¥t Bff‘ 1XQ, th@%ngﬁlﬁ)i@ﬁ%hﬁé/ b1tth Bhain not being
Co6al ky -~ hal oal kyl sul finyl,

@snnctadahﬂcyﬂl}sw ﬂl@ﬁwstlﬁ@lﬁ B6hal oal kyl sul fonyl

ST, B Galne T eyl by SirCagion. Cr
ICRAIRGEAC -CERGEY- CWGsélkoxsp&e(Dybzaanﬂétﬂfonlylbxl?gnzyl t h| o

it being possible for phenyl and benzylthio in

o ipeygansO(EX e d@EHQ- heO K9t N(ng%%@loc;s@rllﬁg@l C4a1ky1)

S BB, SOl S8 OB T o

Ieyalky)S©@;- oanM(Gi+5dlkylkent s on the nitrogen at om | n t he

I t t ; '
SRt RaE Seeh ReBFRRU 5 e Hoka- S CRAO Pt on G
T SkyfsP \/\E}dﬁ# Wii8h iSrRok S If)%ijéu%gﬁr‘tu&rd Y3h & IRY Etﬁﬁ.ﬁtuents

chain can be nono- or 5 poly-sSubstituted
halogeys hydnoxgyandao, fonmylnien, ayaethelsntis C@ﬂballﬂh}él Sllr&kaikoxy, Ci-

R Bon LIRS, ACEL K o BASEELAMEE CEEaons, -

@Lcy@ﬁﬁlﬁw &Mid:bu@ﬁﬁitmyc6@b}oalkyl C3-C6a1kenyloxy, Cs-Csalkynyloxy, C;-
Cbal koxy- Cl- Cbal koxy - Coal koxy or
xhaé%\kw Qm%ﬂwllswlom cy@Oon&evflkomé’cﬁsamoxx €olwrlkoxy, Ci-

c% C nyig‘y'sm Ellél) v, @ s ﬁﬁmcﬁ%lgﬁ Cy-Cedfylsulfinyl-C -
ommcyﬁ?ﬂf@lkysﬁ&onyl cg« %ﬂmm @oﬂjﬁal%yo@ﬂmhkyﬁ S@lf(om Ci-
DGR G Frrost B RS ol PEsa R daattinghh Gr-Co
SOUATAY BB 86, Al A DSl
Dmfmml wlnph Py indyanis sww@gtbabclcg@ﬁgwroxemnyn Sxy, which can in
AT SR A S P o

%myxﬂm@hmhlkyl)ahﬁms @b&a&yﬁ@(@)@ (Cﬁ@yzrlkylaﬂwlc4alkyl)soz-,
C3- Coal kenyl oxy oxy, haI oal kaxy
deph Pheiay! k@wypzswhee%ﬂ% x)éenﬂe‘éﬁmskayl or phenylsulfonyl;

e
gé"_ae% @é f@éﬂﬁ@&ﬁb@ C%{l' contalmng groups in turn to be substituted by

Ctie ﬁﬁabfeﬂlt—ﬁgabkﬂj C@blhdimﬂyyl C&%ﬁh&b}k}y IGtTehiloglkoy, halogen, cyano,

hydroxy and/or nitro groups, or

X3 and X; are each independently of the other phenyl which can be substituted one or
more times by C;-Cgalkyl, C;-Cghaloalkyl, C;-Csalkoxy, C;-Cshaloalkoxy, halogen,
cyano, hydroxy and/or nitro; or

X3 and X7 are each independently of the other Cs-Cecycloalkyl, Cy-Cealkoxy- or C;-
Cealkyl-substituted C;-Cgcycloalkyl, 3-oxetanyl or C;-Csalkyl-substituted 3-oxetanyl;
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C6al koxy, Cl1-C6al kyl sul fonyl - C1- C6al koxy,
Cl- Coal koxycar bonyl -d - Ceal | coxy, Cl1 20

w@dabkengtar bonyl , Cl- Céal kyl car bonyl , Cl- Coal RgT/GB2@65/000684

Ct - Coal kyl sul finyl, Cl-C6- alkyl sul fonyl,

Cl- CG6hal oal kyl thi o, C -C6hal Qgkkyl sul finyl,

Cl- C6hal oal kyl sul fonyl, oxiranyl, which can in turn
be substltut ed by Cl-C6al kyl, (3-oxet anyl) oxy, which

W“% %ﬂu fra?ﬁ/?ba%h E‘Bﬁﬁ %;}d%ﬁ‘itl f@‘fx‘ O&(ﬁ O@’&r iﬁyﬁen e lg,etdhrlngno cyclic or

%ﬁéﬁlate@%é}ycl’ b} gl é%em%1@f‘ﬁ1|a§$5 m%r@tl%(br saturated or partially saturated
d - CGal kyl™ N Cl al kyl) 25 rhodano, phenyl,

phde nmyycpnqahaeﬁrythtlhpd hetfhre agolrradefacteﬂlfrcm ditmgen, oxygen and sulfur, the

peianetontRteiy! o BB FARELR & STedfubiihastls,

@Qﬁ Cglenmzec&ﬂce%pt 7, alkﬁénecﬁgﬁmﬁﬁﬂﬁlkyﬂ-cl @lall@ﬁ@l%@!@(}l—&alkyl)—

hal oal ogen, ano dr oxy and/ or nit
@&up&yle@c, K- @n@4alkylamaeore§6lz Gm@@,ﬂ@ﬂ@@rﬁwb}p ond eaeh rmg system
other e whi,ch .can_be s bst|t ted on

onfR R et bl SO E PR i PSSR g urPiBms, and

@ierﬁfé‘@stbﬁi @pﬁmlm InegRn, di- wﬁmsﬂfm@ﬁ@y&c@@éﬂl@ﬂ C:-Cghaloalkyl,
nitro; or X3 and X7 are_each inde endently

t he
&hf%ﬁfk%yliﬁc%h%%lmyl (eiCebankbiy-Cpl Oéliynyl cr- Clalkoxy, hydroxy,

SRR Lok GBSyl AR, Ao ABAOE o

E@le@?ﬂﬂﬁé aoge&mcenynliiopes K&lmaiﬂce)nzrlthroe Ce&ltikynylthio, Cs-

CCAERGAISRY, ClperyialaRhio oy Crilkor faueByBiaR e Cetr

EPahoRkyRRRITRY Jc%amylsﬁlﬁwr @H@%h&bal&?fshlfﬁ}yl ol S@ghl-k? bﬁﬁnyl Ci-

and é contain from1 heter0 atons sel ec from

fishaloa) ﬂsul&w@,@mlamlfgwlf Cu -Coalkplamingsylfeyds @(ﬁlb@zaﬂql)

S0 ORI el i e

%eﬁ?{gqidssﬁb}é fofbhdadbhikybepnglthio i filn €xlbd kibksfituted on the phenyl ring by
Aal kyl ene, -SO Cl- C4al kyl ene or -S02-Cl-C4al kyl ene
&&mﬂcyhﬁa (ehaloakyh &1<palkeny GG shalnalkery, Wé?geﬁoﬂ@r-l? RERY nitro,

taﬁ\@tlﬁﬁﬁgﬁﬁuéﬁ?&? R dMh aFRh ﬁT ghié %@terny%cﬁé’ hgig' ?regftﬁgﬁhan halogen;

e ring systemcan Itse
Raj issyidsaden € e € dikyl (T - Coladldatkyl, CHOstkerybalk§haloalkenyl, Cs-

SR Cat it LR R, SRR Cohatoalkoxy, Ci-

ClalGinab 0e)- @Qéiﬂyls@ngrfs@l k:%ﬁlki/leaqy(my@&zl@maMaMtﬁfsycl-
| O,

ner capt o, C6hal oal kyl t hi o

'Qgha;lgq;ﬂngﬂﬁpyh Ca-Cs o@gmﬂ&m,@nycﬁmgamm di-Cy-Cealkylamino, C;-

ac e%(‘ps?ﬂ fH@io G 82(:6 68{6%2( 0X k%ﬁe@r %}I‘e@’ thip. o phenylsulﬁnyl

@e@sulﬁbylmmqiﬂeyd))t}h Ilt(heu@]pc@ﬁhld@st phanfyl mythrn to be substituted by Ci-

%ﬂgﬁggl:l@{'xgpé%ligtf 1—C|33' S iﬂa lofxg)/,rhalogen cyano or by nitro, or
KU kyh 2N(C;- -SO,-
gi#s %s ony W?FE? C4af k mgﬁigb %a)%é%r?lkyl N&%ﬁ Caalkyl)-50;

mlt@wl,kyb fegand, halogém mnimo, lﬂaFQ4ytlkt0hb’fﬁl-C4aikyﬂ),e(|?1ﬂ@4aij(y$—§i-®i-€4alkyl,
tc‘l‘)\ec“gﬁfé(ﬂéb ﬂa?l ﬁgﬁggzc%lct %4a]kyps by(i substituted on

Ray is hydrogen, C;-Csalkyl, hydroxy, C;- Csa]koxy, C,-Cehaloalkoxy, C3-Cgalkenyloxy,
C3-C6haloa]kenyloxy, C;-Cealkynyloxy, Ci-Cjalkylcarbonyloxy, C;-Csalkylsulfonyloxy,
tosyloxy, Ci-Caalkylthio, Ci-Caalkylsulfinyl, C;-Cialkylsulfonyl, C;-Csalkylamino, di-
Cy-Cialkylamino, C,-Cjalkoxycarbonyl, Ci-Cshaloalkyl, formyl, cyano, halogen, phenyl
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d - C3al kyl, Ci1-C3hal oal kyl, d -C3al koxy,
Cl- C3hal oal koxy, hal ogen, cyano or by nitro, and the
W@ asiptioent s on the nitrogen atomin the het ePCLGBRI06/000684
ring are other than hal ogen; Rai is hydrogen,
Cl- Coal kyl, Cl1-Cohal oal kyl, C3gC6al kenyl ,
C2- C6hal oal kenyl , C2 20 Co6al kynyl, C2-C6hal oal kynyl ,
C3- Coeycl oal kyl , C1-C6al koxy, Cl1-C6hal oal koxy Cl-

R BRSSO YyE PR 51 PEEash i (5 KPR TPIACDY CRCHky, €1
}haqg’«h%o@l( @Ié{%lghé%]}g Q“?—inhal&ﬂlk%a kg dYano or by nitro;

Kl am nosul fonyl,
di R@ZIS @@adektd fammﬂmhﬂrffdmqucyp @nyg sygiera g Wl]th Bas, annellated

BRSEK ot hafoe iSRS L 4 FRER s el Bpaicomen,
gﬁféeh)éhd s@h@ﬁ@i@@y&)ﬁh ukléssGBRY éﬁﬁ&l\latg@l:eﬁgib%h@ﬁi foQXy ring

ogen, cyano or by nitro, or Rai i
coi(t@ning4hé kylislitugniCh d@qqukq,ﬂ by way of a CI—C4a1kylene -CH=CH-, -C=C-, -

€M é&aﬁi@ﬂf& g;éﬁl?yl}] wal k%ﬁ\l %C 2- gr up, S0 the ring system

fehy @ adalt 0ot nidre Gkl tio |ox?'§é1r Stk kd n&xﬁbre@l‘kﬂi #0 sulfur atoms, and
C1- C461| kyl - SO C1- C4al k or Cl-C4al kyl - SO2- C1- C4al kyl ;

theaingsyhigay egdtselfbe n@@abl@gﬂ or trysubgityted by @eGdakesCi-Cohaloalkyl,

E R K SR E s @Qﬁ{};ﬁ@/ CyRatoallomyl, Cr-Caalkory, Ci-

Clhdldkdsyl, CarChaliyhydowy, Cglﬁsﬂfl@hylpkg,@lf-ﬁgm}k}dbh}o, C,-Cghaloalkylthio,
t 1- CAal kyl t hi Cl- C4al k
Er oI (Pofgrionbeemibit G gy i, C-esdlioxy-Cr-Coaliclthi,

? %-r nryi i H%élbgnopeha: ogjen Eﬁgyiﬁ{%g%gg %%gq%ﬁ&m o ¥ano-Cr-
mm&wom&mlﬁn}l&ﬁﬁmﬂmﬂm%lﬁnﬂ SmGaykpl@E@Ib'll,eCr

bR B, S S

(B IRARMmineMARMYD di(RY-MhlkyPamino, Ma6gdrs c?atfol mem p1¢eny1 and/or by
t en- nenber ed rmnoc‘ycl ic ring systemor,
e

henzyithig: Bdeing rogeibiedoy pmgygwl@nzmg iR mt%‘aﬁrﬁ“é?ﬁfﬁ“ted on the
%ﬁ&g)é g%&ﬁg ur@%xg{y?, (‘?L@;@Iﬁloﬁﬁéyg ailgogc? gtr}?a@(gl‘koxyshalogen

erin
apae| dr dlyeditro,aid sgbdbitueckeschri the hitm geh atpne ontha ihafervg ytliering are other
subst j tuent A di rectly or by way of a Cl-C4al kyl ene,
lépli’ehgenx CcGC, - - CH2N( C1- C4al kyl ) -, -CH2S-,

dr d¥en,; @:@?%ﬂ of- @%loﬂf‘}q cheskag; f@&ﬁloaﬂ@ﬁyl Cs-

COI’]t al'n not nor an two oxygen atons and not nore

ﬁhdhynmﬂs@khamaﬂebmh@a-%nmoal B, Ql@a&ygy,&n@éﬁlqaﬂ@éyfcr

e G kS at b Catakibiforty, CaripRefilmia, -

C2hATeak yayulfihyl, C;L{Qﬁ&lamﬁhmm ,CQ sD6Ahds 0y di- @leﬁalkylarmno Ci-
Cohal oal kox C3- Coal kenyl oxy, C3-C6al kynyl ox
xaléﬁlamk@qsvﬁfp@y, &1C6 FelfnyL, phenylEhe éﬁw* phgnglsulfinyl,

@@@%g@y&gﬁ}é@g{, E[yl ﬁélpo(c;@ﬁ{)i%%y ﬁﬁéﬂy?m turn to be substituted by C;-
C@,alﬁﬂlaﬂﬁ-ﬂmﬂbhikyy C‘] Chalkay, IO+ hiatwalkoxy, halogen, cyano or by nitro, or
&aﬁ‘@q‘(&‘;f Cﬁ@ LD p@kﬁﬁﬁ#@ );Lahé}l) S Sy, -N(C1-Caalkyl)-SO,-
| lG. - -
géhéaiﬁici)kgr %2%1/1‘}% hﬁféggﬁ Ia)ﬂlléom@# o(g;;%ﬁdfo%% (?1%1&9@1 G1-Ch1dR-S-C-Calkyl,
Cl—GZﬁHﬂykﬁDa@i-E@dhylfom G salliyl-802-Ci- C4a1ky1 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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C2al kyl ) am nosul fonyl, di (Cl-C4al kyl )am no, hal ogen,
cyano, nitro, phenyl and/or by benzylthio, it being

w@omsiotiie7 f or phenyl and benzylthio in turn t oPGEGB2006/000684

substituted on the phenyl ring by Cl-C3al kyl,

Cl- C3hal oal kyl , C1-C3al koxy, .Gh-_C3hal oal koxy, hal ogen,
cyano or by nitro, and substituents on the nitrogen
atomin the heterocyclic ring are other 20 than

Bt RSy erRotEIRG el s K vmiRl A b rom the

EontDRa ARl uiAls, T AR PRIy gldupl Ry 0@ ianor or poly-

@msamateﬂyAﬁmcfy@nfm exalnpl%mﬂmbfkgthtvm prOMy, isopropoxy, n-butoxy,

aoﬁ%@g?l k¥ (,;)H#Jch(gr' o@%ﬁ:ﬂ-@%g 3@%1924% ]é,l or %}éample methoxycarbonyl,
@ﬁl@k%ﬁlﬂﬂm Qo dxgebonyl] 13@‘%5&@1051)%?1@, Aot eaybnyl, 1so-
Shen yl henylthlo phenyl sul finyl phenylsulfonyl

H@ﬁWbow 3§§1bﬁ§”‘ﬁ@£§§¢ Hil er Eétrblﬁw@wﬂbopﬁl, praferably r@@hoxycarbonyl
éﬁ&g@*&fﬁ%}b%% py Cl- C3al kyl, Cl-C3hal oal kyl,

d - C3hal oal koxy, hal ogen, cyano or by
nitr OHawgen RageregallyMuctineAdhll dtitle) bionithe Gdmliing! The same is also true

_ Nﬁ%&@lcﬁn@g&& \%L{g g@%l g%la%lﬁ;gql:l (@I%Lh a(:§4 hazttllok )(k})l or halophenyl

S Rk S g e g o

axajn}]dh,dﬂumomamyb aihﬂlqoromc’rbgb tra(ﬂﬂqromethyl chloromethyl, dlchloromethyl,

SRS, S AL SAREL RSN ANICRNEES £, RERE) COTREURAS: o

dabiopidp-258 ﬂéﬁtéﬂb@ro‘éﬂ{ﬁrﬁllgﬂlﬂrﬂugi’@ﬂ n, Ofrichlcaswiivad,ar3ch-
are, for exa I thyl, n- propyl |sopropyl
tﬂl@ﬂﬂylloeﬂ% %zgemmmw PO BB JrpGERore-ngYopy] and
g g or tert-butyl. Al koxy, al kenyl and

ra cals are derived fromthe nentioned al kyl

rad| caukeny]'b@d alkioeyl\groups da b yoyib- @fp}ﬂpﬁnmateé srmhmt-alkyl
Qr

Slabilpha ﬂ%%%i&a?ésﬁgﬁ}n%%r o el OF PRI Ry, So0 fncluded.

meen?pfsow esz Emf)fér Yin 2 ylsoﬁhtEﬂéyﬁa@ﬁgml{ -(18,-CHRICH-, CH,=CH-
exanp e, oxycar eth oxycar non

ﬁﬂ:fﬁigf@&ﬁﬁﬁﬂiwr CHBGﬁaéﬁb@thHﬁﬁﬁk A pretfmez@(a,lk)arybmﬁbr example,
i SO- t oxycarbon Y, bonyl or

pEPralt B F R e B R hoxycar bonyl  or

et hOXmaa[lEjilBﬂé chabiat 2085 bessubsiirated!blyyonkloy @idré €, -Calkyl groups,

chl or broni ne or iodine. The sane is also true of

FepeegLF by Aot st Shehalkens digins red aliwie SEQHH agapreferably
ks, 2he b BAER g Mt Bt Bl B C ML
Exanmpydoalicyl) Gk alstimyicloatkiyl, IG4eE iretabydloalkyl, Cs-Cadithiacycloalkyl or
E iR S e B Y rptils E%rooarsr%ta?ﬁotﬁ g gnd sulfur-
goﬁthlﬂﬁfgqgté}%é%ch% rﬂ%l 950 BY he radicdls R4 BRI R -2-y1,

pentafluoroet -difluoro-2,2 Ioroethyl
. 2, 3AC- C4a1kylene Ci- C4alkenylene or Cs- C4alkynylene bridge which may be

interrupted by oxygen, -N(C;-Cjalkyl)-, sulfur, sulfinyl and/or sulfonyl, or in X, or Xs in
the meaning of a C;-Csalkylene, C;-Cgalkenylene or Cs-Cgalkynylene chain which can be
mono- or poly-substituted by halogen and/or by X4 or Xg, 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, —CH,-, -CH,;CH,-, -CH,CH,CH;-, -CH,CH,CH;CH,-~, -CH(CHs)-,
-CH,CH(CHs)-, -CH,CH(CH3)CH,-, -CH,CH(CI)CH;-, -CH,CH(OCH3)CH,-, -CH;0-, -
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tetrafl uoroethyl and 2,2,2-trichloroethyl,
pent af | uor oet hyl, hept afl uoro-n-propyl and 15

w@eooklogarnd- n- hexyl . Al kenyl and al kynyl gr oupsPCHGBR@6/000684

nono- or poly-unsaturated, so that al kyl, alkenyl and
al kynyl chai ns having one or ymye double or triple
bonds are also included. Alkenyl is, for exanple,
vinyl, allyl, isobuten-3-yl, CH2=CH CH2- CH=CH,

Sy - 0F s PO e By o OG- ST Bt and
THYOTIR(CIEICHL eSWHz-' %diﬁz;*fﬁrcs'@ﬂacﬁmﬁ& kxtH{Sﬂ fdﬂﬁﬁst:Hz- -

can al so be substituted one or nore q -

' &M@)CHES@HIS&@WZW‘G}@ZSWZC@EGuﬁfiﬂzs@bﬁﬂzé}l‘kysl @HaSOzCHzCHZ—,

0N TN GRS fr RSPl R g Cptyguome- or -

CHNHO0)THE3-ACEG YL AIRak i, chbidr wihiol 1 ?%@'uﬁﬂitéﬂﬁpted or interrupted
C3- C5t hi acycl oal kyl - CAdi oxacycl oal k

by mﬁmlﬁlaﬁ‘@}@mﬁ’éﬂ R uaﬁefzf@Od:as b don B, oRFIHTH-CHy-, —
LB RGE T, LR § Oarts Loty IR P rmay be

al ni Ny Cyc
madmmip&ed?aj 1nﬁﬁdpﬂad®y o&yg‘ém@ﬂ@bkyhcwflﬂooﬁs-lﬁﬁfg K@nexagipde, —C=C-,

e recatiear ey e Oy "anl of

suI fo ~ -
T

bhanterrypied bnasaor updo Soeertimes salectgbirgmaxdygen, sulifiegl SHY), SO, N(Rag),

a §?ﬁnag?2%/=&rgﬁ%)sg<@w igh 1§ % tﬁ)gllﬁgd {,ﬁh’c L8] 015) gﬁ&%ﬁf the substituent A,
@i‘ f(emte |gV01IpCQ1t m;zséiﬂﬁi' ﬂirétﬁ]i'tor )ﬂy v@iy c?f@, %@43‘1@1&%&-C4a1kenylene or

~under st ood bei ng, for exanpl e,

e Do GRSl Inter Pl B Py Ech, AVEGHE M), sulfr,

S e B T e BB SR § g -pyrazol

3GHREM | H-SEhBay], 1-pRpHRCHRSHEz0]- 3~y THADPYREHR3 - y1,-1,5-dimethyl-

%}g éo?lz’@nggp@ro ? m@p@ls %@%3 yégﬁgg%%l 3-methyl-1H-
Pg}% ek pUZS dlmﬁﬁﬁﬁqp%gﬂ%ﬁtﬂaé %%%pﬂzrg'é{% 1-3-isoxazolyl, 3-

H@MB(S@)SNHZOM 5- EOWNHO(I@PMLZ yh 1@36@4hﬂﬂmwt€éﬁeyl 1H-pyrrol-

B et B Ha SanagyL papethyi-2-
ﬁiiéﬁmJ Bthwr@ﬂ',l:‘};ﬂ'héﬂﬂ L—meth@l#ﬁkinim =yl OlfH 1m1dazol—2—yl 1-methyl-
C2- C4al kynyl ene chain which na

Bg-muﬁmﬂ érBfl bm#%-rlﬂ H@léﬁ%qlérﬁd4wt@slg?g@fﬂ291§/ht%nﬁﬂw -2-

U S0 02 B L5 SO B ol 3 o

ethyientherzelylibthdazobi, bimethytiSithiazolyl 2smslhym-lﬂapzaiyl 3-methy1 4-
T NG (T N TN T NI T e
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-triazol-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-yl, 1,2,3-oxadiazol-4-yl,
3-methyl-1,2,4-oxadiazol-5-yl, 5-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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carbonyl and C(=NORa7) and which is bonded to the
carbon atom of the substituent A;] or to the group Q

woroo@aoEirt her directly or by way of a Cl-C4al kpCEGB2006/000684

g - G4al kenyl ene or C2-C4al kynyl ene bridge which may
be interrupted by oxygen, -N(G}-C4alkyl)-, sulfur, 15
sul finyl and/or sulfonyl, is to be understood as

bei ng, for exanple, 1-nethyl-|H pyrazol- 3-yl,

%qlfatﬁgﬁ%i’ é ?Iggtg)}elzloﬂi-tgtr%%hﬁ m%%}’ﬂ:@gt/&gt cggylyg Hyl-2H-tetrazol-
4: }qh§ E‘fe%fl—‘lﬁetteﬁé{iolbt&lgYHQ@@J&ZO@—QV}LI ; 2.Vt @MY REGhethyY2-pyridinyl, 4-

pyrazol -

3yﬁd1dyhﬁtﬁyyxkhﬂyH—6plymﬂnz{bB—nyn;ibzlnﬂ pausthylel-pyridazinyl, 3-pyridazinyl,

h I ;})ﬁ sox g, @F&‘QI' yx%mmkéoxazolsélr mﬁ“?’ J-4-

%’yhﬁi’&ﬁ | %_—%glggc; Mlpyrﬂmﬂi%g{‘g!? fh’fhd?ﬂ}‘l yriiomﬁdhn}ilzf gyhhﬁﬁ[tﬁﬁyl 2-
b hngh -2 A, APy dlmaymylyl 4 5-trinzin-2-],

AR ATy g R AR in 31, et

5- net hyl - 2- oxazol yl, 2-oxazolyl, 2-nethyl-5-0xa l,

2-net hyl - 4- oxazol yl , 4-met hyl - 2- t/f\l aﬂ\g CHOY o)) ct_0
TRl DR 91, 3l 1@4%@&@5 }, CROMEHKY | - S\t hi a76071 ,
27 fet hyl - 47t hi azol'y 3-meth y 425|soth|azolyl

3- net hyl - 5- |soth|azolyl 5-net hyl --3-i s thlazolyl

1 rrethyI-IH-l 2, 3 trlazol- 4- yI

9 tr| N—CH, N—CH
y&H ﬁlc , tr| W thI-IH—
tr| ql - 30y1,, , ;jl/ms 2, 4-triCazol ; 3y|0 R

3rrethy|-|H-1 2,4 l;{rlazol 1-yl, 5-

met hyl -1H 1, 2, 4-trpaazol - 1-yl , o ﬁzs
4, 5- digret hyl - NS 4- t%i azol 8yl , hyIR 4H 172, 4-
| -3-yl, 4 1250 st 4y| N Rl N
L=chy, 2, ;Xadi azol -4-i@| M@, 3»"8%/@ azol Na- ;%—_-o
thyl’-1, 2, 4-gxadi az yl, R =
-1, 2, 4- oxa 7aze)l - 3-y| 4- net hyl - 3¥furazanyl, -
3- furazanyl, 5-nethyl- 4 oxad| azol - 2-yl, R

5- et |123thI3@dlaZO| }#,123

difizol - 4.yl Fhrethy - 1, 3-1 hi adiEzol’ l"
iﬁf':‘% i yiﬁt/hi" di azg?;r&l &'ﬁ;’? ° I >=o
lﬁdlaz 3§7R27 - tbyll- 4- 2 hi adi azd| - 2-yl ,
St

fayl -1 H-tetfaxol - 5-yb, 1M WO 090177 R27
PCT/ GB2006/000684 -21’ tetrazdgl-5-yl, °’
5-nmet hy.r i HtetrazolRzl-yl, 2-nethyl “2H tetrazol -5-y| :
Rt hyp - ZH-tGIREeaZOJ_N 5-yl, 5-nethyl-2Htetrazol -2-yl,

20 thetr -2-yl Y }gﬂ@d. nyl, 6-methyl-2-pyridinyi,

4- di nyl , 3-/p|?:t,{,d| nyl, 6-net hﬁ/l - 3- pyridazinyl,

5-'fret hyl - 3- pyri dazi nyl , squrﬂncm Ry is methyl, each Ry7 independently
4, 6-di net r 21 i A di n

S P 8 GO TR AL i

x9EnrGuifaRyr i m di nyI 2, 6-di net hyl - 4- pyri m di nyl,
4- pyrlmdl nyl, 2- methyl-5-pyrimdi

|,
6- met ﬁn@mbwgptﬁgy |(ﬁlsg1 Pk HISDAGYClic o¥ bicyclic ring system which is
Joladh ReCkDt: o 8 RS sdenty Rgsgod Ry R g Ros and which
4s wihfeyrupted 3r Mtérripaed onc2-oylup tB thred tigles gel&itbDfrom dxy@en; sulfur,
CS]EIO),%%Z?-N(R%)—, carbonyl and C(=NORa;) and which may be additionally

substituted by one or more substituents is to be understood as being, for example, an
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1,2,4-triazin-5-yl, 3-nmethyl-1,2,4-triazin-6-yl, CHO0
CH/,,OOs ¢ NCH3 N-CHB CH OCHONJ O
W®2®6@9(ﬁ’26/ 27 0Y N/ 27 O Rzs\N~N NN Rzs\ N - PCT/INB®@IB/000684
O/ >0 ORR10 27 27 a>>> 27 OP26 ) 26 O)
'26J "26 RR6 NN Xs NN N "Ipp>=0 [/} Rz7 ~/R27 ~ N
N~ N /NON/NON/N,N N~ R 27 R /27 R /27 26N _-N
26\lNNO">0 iiN or , wherein each R26 is rrethyl
each R27 independently is hydrogen, xG - C3al kyl,
g - C3al koxy, Ci-C3al kylthio or trlfluororreteh " Hnd_x9
is oxygen or sulfur. 15 A furt | an el d |
(fused-on), nonocyclic or bi cyc i [ i ch Ss7OR,,

g

S /

i r adj”ac‘ant sub%iTeuent® o
ﬁnelfa?%lnﬁgen&% % 3angl s an vvhi ch i’s uni nterru’pt ed ’

or i gt e équt edQonce o to thre t| nes sel ect e
OXy g8 | fug 5 @00) |S , car u Yk 2
C( 3 7) an|vvh ch ma |tut

by one or armre substntuents |s to be underst oo&“as ’
bei ng, for exanple, an WO 2006/ 090177

PCTSD@BQOO“?EQ 0684 i 1Q_(_R—9f6) R 47
AN
:[R : :Ej

'/ \‘ // \0 . .
R or N | wherein especially

Ry is hydro gen, halogen, Cl-C4alkyl, C,-Cshaloalkyl, C;-Cjalkoxy or C1-C4a1kylthio;
Ry; is hydrogen, halogen, C;-Csalkyl or C;-Caalkoxy; and Rso, Rs1, Rsz, Rs3, Rsa, Rss,
Rss, Rs7, Rsg and Rsg are hydrogen or Ci-Cjalkyl; and X9 is oxygen or NORsg.

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;-Caalkylene;
D and E together are C,-Csalkylene;
Qs Qy, wherein
A, is methine, CRa; or =N-(O),, but preferably =N-(O),;
pis0;
Ra; is hydrogen, Ci-Cgalkyl, hydroxy, C;-Cesalkoxy, C;-Cghaloalkoxy, Cs-Cgalkenyloxy,
Cs-Cghaloalkenyloxy, Cs-Csalkynyloxy, C;-Caalkylcarbonyloxy, Ci-Caalkylsulfonyloxy,
tosyloxy, C1-Caalkylthio, C;-Csalkylsulfinyl, Ci-Csalkylsulfonyl, C;-Cjalkylamino, di-
C;-Cyalkylamino, C-Cqalkoxycarbonyl, C-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;
Ra, is hydrogen, C;-Csalkyl, C;~Cghaloalkyl, Cz—CsalkenyL C,-Cghaloalkenyl, vinyl
substituted by C;-Csalkoxycarbonyl or by phenyl, C,-Cgalkynyl, C,-Cshaloalkynyl,
ethynyl substituted by trimethylsilyl, hydroxy, C;-C,alkoxy, C;-C,alkoxycarbonyl or by
phenyl, C3-Cgallenyl, C3-Cgeycloalkyl, halo-substituted Cs-Cscycloalkyl, Cy-Cesalkoxy,
C;-Cgalkenyloxy, Cs-Csalkynyloxy, C;-Cghaloalkoxy, C;-Cghaloalkenyloxy, cyano-C;-
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SI1 SsR-00 ~ annellated, bidentate ring system

of formula 000000 SR-9R51 0"R52~a0"'0
wW@00M137 0 CS HZ -R55 -~ 1 S /S~NO N N PCT/GBR00&000684

-NOO, 0, R56, R57 or N, wherein especially

R46 is hydrogen, hal ogen, O -G4al kyl, Cl-C4hal oal kyl,

G -A4al koxy or Cl-C4alkylthio; 5 R47 is hydrogen,

haI ogen, Cl- A4al kyl or Ci-C4al koxy; and R50, R51, R52,

R5@T§5§hﬁy_§%.4ia§ %@eﬁ%@?}’t A g 4%1{9%&%8 ]:ky sulfinyl-

UP@aﬂ{BJaj/ k@ {¢ z{aﬁ{}@sfulffoﬁiflﬂ@l @4dlk@5yeC?€§ﬂka@ﬁﬁrBMn&hCﬁlG4£1§oxy, Ci-

i cul ar enbodi nen the i'nvention

I@?ﬂkyltmm @l-@(ﬁlk}dmiﬁnylSG s-Collsylsul fomph Gh eC b lopiylthioa Ci-

SIS e BB LSS g g, o

Calfchx cﬁ%@hﬂL@l- 541@1sﬁ1ﬁnylet:l;ucnﬁkm@8a&)oﬁm- -CRIRylsBdnyl, benzyl-
I S

preferabl dr oge

&, bzl bm}%%r B @galamcy -8 o rin ety

g@@gllﬂ‘llé'g IIfo@)f dlgfgggﬂpﬁ};rﬁ i:s ysfi e‘nzyloxy, benzyl, phenyl,

pherlc4 |ﬂﬁéh§slw1hf) qmehppsm.ﬁnyt @Spﬂeﬂjﬂyulfcﬁld Gl%élkg bodsitde for the phenyl-
Cl- H4al kyl sul finyl, Ci- Ma‘@gl sul fon

CANtTNENSEF PR qq(gumdp bo guigstitutebpy(1- Qﬁql}zﬂ’ C;-Cshaloalkyl, C;-Csalkoxy,
ElSHah e gaBY oo ARt 1 DS iei0.C Calor,
RIENYC: -Cralltyly OS1G- %aklaﬁsfl,ﬂ&@-éﬁ -(hlialedlkgB &3Q-C1-Clhaloalkyl,
N(C;-Caalkyl)-S-C;-Caalkyl, N(C;-Caalkyl)-SO-C;-Caalkyl, N(C;-Caalkyl)-SO,-C; -
C,alkyl, cyano, carbamoyl, C;-Cjalkoxycarbonyl, formyl, halogen, rhodano, aminp,
hydroxy-C;-Cjalkyl, Ci-Csalkoxy-C;-Caalkyl, C;-Caalkyl-S-Cy-Cyalkyl, C;-Csalkyl-SO-
C1-Caalkyl, Cl-C4a1ky1-SOz-C1—C4alky1, cyano-C;-Cjalkyl, C;-Cgalkylcarbonyloxy-C;-
Caalkyl, C;-Cjalkoxycarbonyl-C;-Cjalkyl, C;-Caalkoxycarbonyloxy-C;i-Caalkyl, C;-Cy-
rhodano-C;-Cyalkyl, benzoyloxy-C;-Cjalkyl, C,-Cgoxiranyl, C;-Caalkylamino-C;-
Csalkyl, di(C;-Cialkyl)amino-C;-Csalkyl, Ci-Cyzalkylthiocarbonyl-Cy-Csalkyl or formyl-
C;-Caalkyl, or Ra; is the group —X;-X3 or the group -X,-X;-X3; wherein X, X, and X3
are as defined above;
Raz and Ray are hydrogen and Ras; is 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)p;
wherein p is 0;
Q is Qq, Ra; and Ray are hydrogen, Ras is C;-Cshaloalkyl, especially trifluoromethyl, and
Ra; is C;-Cjalkoxy-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 -



C3hal oal kyl

cyano or

w@le0e0harpal kyl ,
substituted by Cl-C2al koxycar bonyl
C2- Coal kynyl ,

by trinet

Cl- C2al koxycar bonyl

B el asgth

ﬂe%doﬂemmlbﬁ@c
2006/ 090177 PCT/ GB2006/ 00 068

Cl- C4Hl kstﬂyﬁmhemmbk@mnt Qflthc:nmenmlt thie SIRED mhiltites Ry PTECUISOT is a
t;l% %cﬁg& ]d&lg%Q Jg é‘gble A below.

Cl- CAal

EqeORR B

CI CAal koxycar bonyl -

by nitro;

hyl silyl,

| sul

Cl- Csal kyl sul f nyl |

al oal kyl t hi o,

Cl1- C3al koxy,
C2- Coal kenyl

C2- Cohal oal kynylhyg .25 et hynyl

hal o- s

ec‘,é’éﬁpi?e

C1- C3hal oal koxy,
Ra2 i s hydrogen, d -C6al kyl,

or by phenyl,

hydr oxy, Cl-C2al koxy,
or by phenyl, C3-C6allenyl,

Stl\wbtz%3§g%

hoxy, cyano-Cl WO
23 C4al koxy,

Cl- C4al koxy, Cl- Ceal kyl t hi o,
Cl1- Ceal kyl sul fonyl ,
Cl- C6hal oal kyl sul fi nyl,

Cl- C6hal oal kyl sul f onyl ,

hal ogen,

C2- C6hal oal kenyPCT/GBRY06/000684

substi t ut ed

¢l gﬁlwl/(l){ hIPPD enzyme is

=N- (O P;

CH,

CH,

Cl1- C4al kg )C;tﬁmdmﬂyIStﬁlchﬁéal kylthio, CL 5

CAal koxyqaqgasst! - G - C4al kyl sul finyl,

CI-4al kc xycar bonyl - O - GAal'kyl sul Tonyl, Dbenzyl -

benzyl - , benzyl- SOZ-P\\ Chal- kyl am no

di - C2- 06cll kyj ani nd, Clg Coal kyl ani nosul fonyl,

di (C1- 06c1I3ky]I am nd) sul fio beﬂ_zyl oxy, benzyl,

phenyl, [phenoxy, PheRs [tf ényl sul finyl or

phenyl sul|f onyl , it] feikqg ooSS|bIe for the phenyl -

cont ai ni ng groups |i nQurmvt o be substituted by
-Clalkyl C1-C3 = | I.(ny\/ 10

C1- C3hal gal koxy, Hhal oge ? aHQ or by nltro or Rae is

0S- C1- C4al kyl, OsQ- Ci1- aib 0S02- C1- C4al kyl

CS- Cl1- Ah&@.@al kyl haI oal kyl ,

0S02- d - ¢4hal oal ky l) _ S Cl- C4al kyl ,

N( C1- C4allkyl ) - SO- G / = C4al kyl ) - SO2- C1-

C4al kyl , |cyano, ca8 Cl- C4al koxycar bonyl ,

fornyl, hal ogen, r hydr oxy- C1- C4al kyl ,

L Ol - CAal-kgxy-Cl--CAal-ky | -S-C1-CAatkar—

Cl- C4al kyl -SO 15 ¢ ‘

Cl- C4al ky13-8&p- C1- cyano- CL- Cdal kyl ,

Cl1- Coal kyl car bonyl|o |, O

Cl1- C4al kgxycar bonyl - 8I ¥ S

Cl- C4al kgxycar bonyl 0Xy- G “Caal kyl ;"~gl- CA-

r hodano- C1- C4al kyl|, “benzoyl ony - C4al kyl

C2- Cooxi rlanyl , Cl- C4a®ky| am nNogl - C4al kyI ,

di (G - C4£}Ijg(y4 ) am no- ;

C1- Cl2al Kyl t hi ocarjbg gyl or fornyl -

Cl- 4al kyl , or Rasg X,IQXS or the group

- X2- XI - X3; wherein 0~X3 S&O are as defined

above; Rai and Rag are hydrogerH and s is as defined

above—H—a—stH—fFurt-her tﬁdg‘lfGUI Ilccnt the—nvent+or—the

HPPD i nh| bi t or conip.nalcses C Uhd of formula |

wherein: [B-%¥r1i 25 RI #lydrogen, Ais

nmet hyl eng, D and H t ogeth re.ethylene, Al is




wherein pis 0; Qis QL Rai and Rao are hydrogen, Ras
i s Cl-C3hal oal kyl, especially trifluoronethyl, and
WRa®6i0301CL- C4al koxy- Cl- C4al koxy- Cl- C4al kyl , esper/GaRI0§/000684
nmet hoxyet hoxynet hyl . HPPD i nhi bi ti ng conpounds are
well known in the art and there are nunerous 30 tests
that can be enployed to identity the capacity of a
test conmpound to inhibit HPPD. For exanple, in vitro
screenin s—descri-bed-in-the avanﬁl es of the
present |dpPmpeud; rq?&ifebe use or alternative in
vitro scridéwmbe net hods can be enployed such as WO
2006/ 0901f77 PCT/ GB2006/ 0Q0684 - 24 the net hod
descri bed 3.06 exanpl ¢ .11 O} 2A 46387 wherein a known
HPPD enzylne is sgl €ched est! i nhi bitor conmpound
is appligd. lii ajstil \b her enbodi nent of the
i nventi on the HPPD i nhi it ozl precursor is a b
conmpound fhavi ng the st,cuc e depicted in Table A
bel.ow. 5 |Table A Con'pou ructure: Nunmber 0 O <SI
-CH3 3.1 OCF3 N, P O®/fI/CH3 3.02 0C N O O
Od 3.03 0l /0|CH3\\®c
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OONX2 3.04 o sO

CH3 CH3 WD 2006/ 090177 PCT/ GB2006/ 000684

\' O HBC Od CH
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-26- Conpound Structure:

SSO NN NOHCH3 CH3 3.10 N.O H

NOH1 CH3 WO 2006/090177

N EB2006/000684

3.11 OKOCH3 O/ OO H3C O-So and the free acid

thereof 3.12 CH3 OHC N Q,AS CH3 O CH3 0 3.13
Ho 0OO0"1 CH3 N I F
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Number
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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
mvention. For example the compound depicted as compound No. 3.01 in Table A above
is 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.
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PCT/ GB2006/ 000684 -28- Conpound Structure: Nunber
3.231rv 00 FO FF 3.24 Kpg.

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.

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
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.

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
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 Vascula(r parkinsonism. In a particular embodiment of
the invention the term "Parkinson's disease" means idiopathic Parkinson's disease.

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
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 a neurodegenerative disease. In a particular

embodiment said compound is any one of compounds depicted as 2, 3.01, 3.11, 3.12,
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In addition to the conpounds descri bed herein, it is

wW@bk®e/opa3si ble to use a conpound which is a pPEDGBI@G/000684

to an HPPD inhi biting conpound. A "precursor” is a
compound which itself is not_gag_HPPD inhibitor but is
5 netabolised to produce an HPPD inhibitor for use in
accordance with the present invention. For exanple

M ST S0 S S ot Bt

ﬁ&%&g@ﬁerkﬁve cﬁsq]gg’e ﬁsotnhsr ghout this
speci ficati on, D I nhi bitor | ncI udes those
T L

o1e afctm&t;ioendn‘ddpmtcf@smet}abijm,eﬁlI B.11H8. ]énBriﬁl 3.20, 3.21, 3.22, 3.23,
roduce t he HPP in ound.
aﬁ*w 1526 Frothe SARBTICT G5 SRR Pf s it %%ﬁﬁ%ment ofa
h&RivdRERNYn Q'? rtﬁﬁla!r @Ql'b@&lhf‘eﬁt bﬂh@‘i’xﬂlehtl&ﬂ sdi@ or
as analternative to the inhibition of HPP
RA06dFOOLFTvRITVaGBR a6 i0DdSSdiseas@9 For exarrpl e,
i nhi bitors of enzynes/conpounds that are "upstreant of
HPPD Jtl“ﬂe ﬁﬁ%&t 119/%5{1&%‘&1@ ol ﬁie'ﬁ%e as described above wherein
am nofra er ase e us and [ 1 kew se
saidhirteidicamsntaf admngxaeé firc oomploinatisn dem suti-gaidmroftorirrent.
in said pathway such as hoanentisic acid oxi dase may
al so b, gx‘%g%ﬂ, imven &1 Pt{l 1’8¥ﬂ3§ iRMst UE baRHLET v Sherein
t he uSe escri ove ereln sald disease Is
$ai@atedidament conpaises amdmir méllabmmhtwragemal d treatment
i ncludes retarding the
The present invention still further prov1des 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

‘inhibi‘tor 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 inhibitor.

~ 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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progression of said disease. In a further enbodi nent
said treatnent aneliorates the synptons of said

waele@easE77 The present invention still further PCDGBA®S/000684

the use as descri bed above wherein 10 said disease is
prevented. The present inventign still further

provi des the use as descri bed above wherein said
animal .is a human being. The present invention stil

further provides the u s descri bed above wherejn )

sai d ansew%eaﬁuaé siildr e Py idcs fag s idRgrroed _ﬁ#%ve wherein
I ; N :

SR RERAGRAL BlifsclIARBGG ankts dERRORL ARG IMUE Tl Pffrticular

whibodinrent sd tevdiepmead a decBdokylasdnhibitdi senlsieatictheneisas

"Par.ki nson' s di sease" t.hroughou his s ifi,catio

Rt orcana: vt 18 a shil ipiio arbotines 508 TevolPry i o

RREdbaS e Surfbifi 28 RibiRAivh -csﬁgﬁgég 3lelrbdGpaPRtlE AQaLi8E In a
drug-1nduced Parkinson's di sease; toxin-induced

Particulas embedidiestseid levpdeta-and audesarb exyasepnhikitosmay berpdministered
dopa-re nsi ve dystoni a;. .Mach seph, di sease (al so
Pt g0 s e dleth SRinptinbe Falf HhEAR RERRR L 5

mul ti [fhe peassihtaAventioh BAN firthdr pFovides ki@ as described above wherein

ol i vopont ocer ebel | ar atrophy, striatonigral disease
ngidjcapreateampnasd Eatasyponepinggpasie greenshnslientesgid medicament

amid
Bk YRR BSRR AR, M BaRROE S s

dinseeagaic oreaid Carlsidogmg Tsl eddpaakd BEatmnisond insaaseadndibistened
further aspect. of the inventiaq re 1§ provided the
geRargply do ispedisrmeyt comprpe sad Pﬁ’ﬁ%ﬁ%ﬁhceut ically

acceptygh k?es@xﬁl ihvdnfieh 8811 furtitr bRA IR MY SGt MR s@bed above wherein
medi canent for use 1n the treatnent of a

seid modkeporent eamprises e setgsiol-Q-methyp sransferase (CONMM Guliihitort In a
of .the invention saj ur,odegenerati ve .di sea iS .. '
Bartifiie sb e Bl L COMF Shgbet RO b en o arp R B s ptigutar
iefibe Binh e s4id) OOMT SniibB Hefibd ARninfeered separat€ld € tHe metflcament
conpounds d%ﬁ)' cted as 2, 3.01, 3.11, 3.12, 3.13, 3.15,

gomgrisigg pgd EPFR inhgpitep. 3,23, 3.24, 3.25 and 3.26 or
a ph ar’['ﬁ@&)?éé@ﬁt?ﬁgéﬁfirorg gﬁg g&n@% 5@%‘?&55 Ahd @8 desdrbel ?ﬁ%\ﬁet wherein

manuf acture o or use In the trea
Ghid aneticaneoeganatises aneormhiamdsesexiddsa (B ALY inhibitbaln a particular

NN T —
?%@ﬁggﬁﬁ@.ﬁﬁ@ﬁmmﬁg 3.15, 3.18, 3.20, 3.23 and

. I'n a particular enbodinent of the invention said
neur odégemseritinventioh st derthes pryidas nkowsexsdicstsibed above wherein

R B bSO A, B o s
adti-dysknésla agénflshay Be 2dmirdstdrdd sepatdrelydo 1k mediddmerd .cdhprising said
HEPD inkibitor.

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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a particular 15 enb

5 3.24, 3.25 and 3.26 in the manufacture of a
medi canent for use in the treatnent of a

woewsogdgener ati ve di sease. In a particul ar enbOOGBR0V6/000684

of the invention said neurodegenerative disease is
Par ki nson' s di sease. The presest i nvention stil
further provides the use as descri bed above wherein
sai d nedi canent is administered in conmbination with an

anti-|pnflammatory a 0 The.pr i nventi .
20111 ThpreReh ivaption sl ey B vidES Sirciseioh Bgrcabed Ebove wherein
g 'h?e'dﬂ:a ﬁf &WCQ QWD GRARIOr $G&S: (RBcursor thereof) and at least one of

anti - nf agent. The present 1nvention still
therfolewingr Ca\) laaﬂepamhm agesisg$b)dewwioplydd ) dwdepavrel derarboxylase

RN Gy RO 1 oA BRI e Eeapone! (o F Sardbhol-0-

Tty b ferdage BhitiRE: e(tg)t a ﬁ‘bﬁé‘ﬁrﬁlﬁb @xifdkiiet ifRTbitbR T Part zﬁftl-cysﬁmesm

ment said first and fufther
agdntih) ar antsindlaianatery 4geoin(id e fimtar BTRPED indétor i(@readprecursor

Aoy G0 Resthitaedibpn AT iRk o) h Bcposine (A22)
3ec@ﬁtor§1t§éom§ (h?lsﬁad]&ylhﬁe 15, 3.18, 3.20, 3.21, 3.22,

3. 23, 24 and 26 or a pharnaceuti cal

acce plnab ptall ﬁather pspseicefithe nyention G%Pne is proviled tm%ﬁtdepwted

f t lal e
380110200 BNPRS 415, PR 300305, 505, SRAPOATGN 3 a6 ora
@hﬁ&laammcauﬁ dcoeptablepatinthedifbi osel ds phameepbiadal egesml t
t her eof a still rther enb nt Sldfl
e o & Gt e B bR el S PO A BE e S Wigruubr of the compound
aesTReY aél3. oTh§1 PresEnt1d RVIRNE boMm 54 bhd 3 LUENRE 2B b PUbMRRentical
t he use as described above wherein said nedi canent

egmpri ses a dopan1ne agonist. In a particular

el et B BHPL 2l e SR o et Rl BB Apppund depictea

eabel goB 26 ¢uclitgvger 4 pleirmacehticap :!it‘lcépitbl@le shlp tlfereof for use as an
particul ar enbodi nent said agoni st may be adm ni stered

gﬁwoapé i catlytifeackivHy ok eIy ARy YAY deaigxygsppse in animals.
i nhi bgﬁ QEtﬂ fil}heP 5%%’3{]& thgﬁﬁr@ fi '1%Ahrc}cv5’déd|}ﬁé conapound depicted
es S I bed above

provi e use descr erein sa
mﬁl.iOd:,a}riahB a3, 84S, BA8oRS.21,3.28, pAB13.241 825 and 3.26 or a

R L —
UORdRIxl PhenyWIrdPRO ARRQnAsFaliniB2006/ 000684 -31 The

present i nvention sti further provides the use as

descr b2 arsivelaecnbedigiont obthe énvietdoe Biveis PEvgad the sompound
dgé’{?t‘éé? B3 B d3 g ‘%elf%;%ﬁ%' 5§ 15nh 36’ pga% r?diz‘; 333 3.24,3.25 and 3.26

’Saird " 1'evoda
dea phhﬁmyémﬁ:elly addepidbly sattahdreoffor@se anapinhitd®r of the catalytic
Car hi dopa and Levodopa. In a still further enbodi nent

38 it Gviduse phanupEIyae AiyRghate i umibbeings
001D AP 2 GBS tHE v AYAPRRR 18 BRVRRATRE Bdthflimd! dipRted 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.
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particul ar enbodi rent said | evodopa and a
decar boxyl ase i nhi bitor may be adm ni stered

wgeepanatiet y to the nedi canment conprising sai d MHPPBB2006/000684

i nhi bitor. The present invention still further
provides the use as describediagbove wherein said
medi canent conpri ses Entacapone. In a particul ar
enbodi ment sai d nedi canent 10 conprises Carbi dopa,

Levodgpa and Entacapone, .l n .a i.cul ar e t

el o IR gAiouiE caBOREI: tarhf plpided e Al darjerel as 3.01, 3.02,
Bnjzas arones eys, Beoadmsns 8 ef a§l 3 sepanat ebys 14 11 3.16, 3 17, 3.18,
medi canent conpri sing said HPPD i nhibitor. The present

i3rhPeBRDoh2 gta 22, 3%, 8R4y 3. ﬁﬁ,omﬁesa plremasentisallyjawseptebledalt thereof,
? ove wher Fld medi canment conprises a
%ﬁ‘ggﬁﬁﬁn@ “ transferase (COMI) inhibitor. In a

15 pamhh 9h!1lti@ﬁla€ BRBOHIRAL oSthk thveld¥n heh iBipt&id AU dnppaad
Tol capone. In aéfartlcular enbodi nent sai d COMI

|dﬁ1mm§dta5>6 Oday.1bed. 588 1, Stles &d &s-’e%@nﬂa%]eﬁy’-% 8 2t3h%24 3.25 and 3.26

anment [ nh

78 oER PR R ichRTBRDIBfy SR aforkll s iR MRpicarmiR, o
descr iHpe durdhee embobieiat thersia ptovidddi the iendf Lpepurbaas tie compound
nmonoani ne oxi dase (MAO inhibitor. In a particular 20
e da Bridrinclysive fopmse ah i msdicametlay be adnmi ni st er ed
separ R
i nhi b%g%ﬁfggﬁfg?gsenk&%{rﬁlg {(lng(géggth !Ia Iﬁ%&?fua?@'ﬁglrrtg 3the compound
peniviedas 3100 e3.03,3.4823, S GrliShad8ahae,8.2h 8r2, B.23shR4, 3.25 and 3.26

di cament conprjses an anti-dyskinesia agent. In a
%Fr‘{SFéﬁPR}ed&qE%Berent said anti-dyski nesia agent may

be adm pisgl Girffbr §§ﬁ@f S Bt hveRtid eS| Rﬁﬁf’i&ﬂta kit comprising a
conprising said HPPD i nhi bi t or. resent

iphararecewivaly effectivgranmamt of @HPBBsnhlhﬁom@berdbam &2 Nived-
gg i o\{xﬁle%]ilﬁtéhzoﬁﬂﬂg%—@&oﬁ%néloﬁg :QIP({ 5 i?h%gnsat;or the de 1V(=I:rPr thereof to

oxy ase 1 presen nven
huahipell. provi des the use as described above mhereln
sai d pedi canent conprises.a neuroprotectant. 30 The

pr es et 2 st Exthes aseect o the invertian hersys gryidede kiseomprising a
g %{acgﬁﬁa?ggﬁ)@ctm%lﬁt on?HﬁPﬁEiﬂhl‘BﬁHPB{d ﬁxoiﬂﬁrlhﬁ%ﬁnﬁﬂ)ry agent

enosi ne receptor antagonist. In a particular
and e dicaenfor slzd deletyathorepfto ancmpmalses i stradefyl | i ne.
WD 2006/ 090177 PCT/ GB2006/ 000684 -32 The present
| nvenin estil firther fispechelthe myentiesthetess pewidel addsamiisihg a

DRy Prscte il STl BERP ey & %EwhswéPBP inhibitor

tah@ whetehP¥id Hist (rﬂﬁblﬁ)rd@&mdﬂe frefNaiEfurthePhhigiee dﬁ BParticular
(c.) levodopa and a decar boxyl ase _inhibitor;

(d)
embedisraat smd fizst aad Arbisk PIPRELmhibobistsslected dromm am sikifties described
%Séve"?‘ Iﬁ%tsﬁﬁl}ﬁlltﬁ& embodiment said first inhibitor comprises 2-(2-Nitro-4-

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

amount of a dopamine agonist and a means for the delivery thereof to an animal.
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oxi dase inhibitor; (g) an anti-dyskinesia agent; (h)

wa@pooat9i177 nf | ammat ory agent; (i) a further HPPECT/GB2006/000684

inhibitor (or a precursor thereof); (j) a

decar boxyl ase inhibitor; (k) _agneuroprotectant; (1) an
adenosi ne (A2a) receptor antagonist; (m

i stradefylline. In a still further aspect of the

22 540 15 B o SRR GRS
Phafacduti3lly 3ffédiveIntanfioith HPRD 1ﬁ'ﬁ1bﬁor el ﬁlﬁ%ﬂééuﬁ@ﬁﬂ}b’effectwe
acceptabl e salt thereof for use as pharmaceuti cal

agenut ofllevaslopa riche meansfortheslstivertydhereoSopnaninddd t he

use of a precursor of the conmpound depicted as 3.01,
3. 11, IBa38l] fiBthed aspectld, th@inRentich th8redm grd¥ided aflat camsmisase a

BbEPeT oL hel ar ergeent o DREEPdRblakat e ey cffeotive

deBht Tdevaddpas aftila Hébaﬁ)o?{glabé‘ﬁﬂﬁ’(ﬁio\‘ @nd@ 5 nékans for the delivery thereof to
phar maceut i caI |y acceptable salt thereof, for use as.

amanim#hi bi t or of the catalytic activity of

4- hydr oxyphenyl pyruvat e di oxygenase in aninmals. In a

still pf HEfi@tuRs Q%fe&t Sind ﬁl@eﬁtmﬁetm:ﬂe%‘ Bf(ﬂ?&eﬁ 18t compznsmg a
provi ded the conmpound depi ct ed

gharBjaciticslly Bff@_@wef}m@@nt @” aZIiPPB 12121b1t<3r a6l a @@Mac@mﬂly effective

tlc -ac abl e salt
P T RigpBe dnt RACRR oL Ripon ASE RBEacie it o meams or he
asﬁveyymer@fftoénbmﬂfaoxyphenyl pyruvate di oxygenase in
animals. In a particular errbodl ment of the invention

there.is ded the i.ct ed

3.11, 152 i‘gﬁ %ﬁjﬂ’fﬁ aSp§C %6‘% %pré’i'“?e? %ﬁpcoénpfégmg a

§h:§:ﬁ)ao§ut%5ll? Bﬁ‘e@uv%@tmo@ht @f a‘l’lPPDHﬁﬁBItbﬁzﬁid' t% e eRuabAIE effective
e c

salt thereof, for use as an inhibitor of atal ytic
amonetafvi cafechel-Q-mthyldsapsleeasy pybitnrand adneses derthe éelkypry thereof
g?ﬁ} gings. In a still further aspect of the
nvention there is provided the conpound depicted as
3.01 3.11, 3.12, 3.13, 3.15, 3.18, 3.20, 3.21, 3.22,
3 23, Iiga sg]] figthes asneet of theinyention thaverisravidedediit gomprising a

fiERLARSS Bboh SRRk of PPB RS Bl OB 8B Eant effective

dmomytgﬁ“ raaseéndamifne p:aﬂasenﬁmmﬂcﬁxfze;ﬂl angeélfscfm tRadkiivig o fheseof to an
dLseZse. 30 In a still further aspect of the invention
is provided a conpound depicted as conpound
depicted as 3.01 to 3.26 inclusive or a
phar (rjrﬁce it 1l ﬁ&tﬂey ame‘ﬁ?’ttﬁé)ineeﬁaiﬂ t/hexfeh@pﬂi/ifﬁdedfdlﬁt tEgprasng a
a nedi canme WO 2006/ 090177 PCT/ GB2006/ 000684 -33 In
BhH APPSR Y BRI § PDInlipEor e phagmagratinelly effective

gﬁgh&tcﬁ%né%n %ng deyslan&?a agg?it D 9 §16911As fo?tl@ﬁieh@ergq}lergoﬂg an animal.

3 17 19 3 20 3. 21 22 3.23 24, 3. 25,
3.26 B% a atﬂé) ﬁa?h?aewﬁ Qfdhg ylva@aébtbam ig proyiided t%ﬂ@% QIApIISiNg 2

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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for use as a nedicanent. 5 In a particul ar enbodi nent
of the invention there is provided a conpound

waleweormEdr as 3.01, 3.11, 3.12, 3.13, 3.15, 3. 1BCT/BB2@6/000684

3.21, 3.22, 3.23, 3.24, 3.25 and 3.26 or a
pharnaceutlcally acceptable salt thereof, for use as a
medi cament. In a further enbodi nent there i s provided
the use of a precursor of the conpound 3. 01 to 3.26
inclusive,for use as nedlcanen% 10 In, r.t her |

embodi@ Al ﬁﬁé}eéam@cqu )¢ maentiandhersds povi s Rﬁownsa*ga

gﬁ%g&%jm%gﬁg gft‘ggﬂi'e%h%%n?%f a?-zlpli]g ﬁgﬁﬁor a;hzl]angl é‘g an‘acally effective

amatnt dfan adswosae (A2apdcemoremtiagohist andsa imehnd for theadelivery thereof to
aspect .of the invention there is provided a kit

BAMAASI ng a pharnaceutically effeetive amount of a

HPPD i nhi bitor other than 2-(2-Nitro-4 15

Tri f | apa ekt filteb aspeoydthdindetical thhexapedideda kilﬂ’n’d)nq?nsmg a
neans for the delivery thereof to . an animal. In
pharmaceuiicaly pifaatyeamagpt el PR nibor M Rhagaceutically effective

gx%?gfétﬁqsset?ag'é ulﬁlt?é)%@rd Iﬁia_@g & thﬁ B%ﬁ\;g?f éﬁ b animal.

Eher et AT ERHRE KRBT o AOEhfn ?F’?’{ﬁ?ﬁ R o o
phm;xrnﬁgmgimlllxg Zfi;‘:cttme;amo&?mfga\/m imhikitor m?rﬂhmgguacally effective
Ao oF Feafiprs o B v e APt o Giferaons ©)

fe%@oﬂa' drdita ddeBitdk{iase inRibstbt; (@) 18R8doph aRY & Aeshrboi 1A inhibitor and
inhibitor. In a particular enbodinment said first and

EntaptneneHepPp chichhdiQ-orethyd trensferapethhititon (e mgheaming pxidase

%rﬁ?bc @ﬂa% t?\ﬁ?/skmesm a&%}ﬁ! &111)( ! Sﬁaxﬁﬂ%go% qEéHt &)aé fluther HPPD

conprl NWro
iEmntfltdﬂ Q@mrpﬁebmls&ehmyi)) G)a &c@);hdxgwraee( ﬂmﬂﬂto@,r(k) 4 aowpptotettant; (1)
..Ina still further enbodinment s
%ﬁql%lpﬁlafs %Wﬁp@é@r AfAgoRiEt (18 @&ras%fYﬁlneaands a meangfof she delivery
gxeélfbg §18 3. 20, 321 3.22, 3.23, 3.24, 3.25
escrl bed above. In a still further aspect

of theg,] b Xﬁ@ﬁ F@ﬁféﬂf BeRiO¥I NGk 1t is &R dSIBOe Fherein

pharnace t|c ectlve anmbunt of a HPPD i nhibitor

saidl apinpth a znhmaam beiag.| As ddfsériteadi abeve,30idddPRID inlobiter may comprise a
dogam ne acomdst and a nmeans for the delivery thereof
BORRORRMRID 2006/ 090177 PCT/ GB2006/ 000684 - 34 In

a still f r ect. of.the.inyent.ion t

o ovi bttt i SRt R myOigrih o Bt apafinaceutioa
edhpssititPcanmiiig & anfacHPPRghdiiléhtiah P bn@betha compounds deplcted as
pharnaceutlcally effective anmount of |evodopa and

pempeundot.01 tre3.delinolusiye arlsaheshacestiegllyasreniable sajt faereof together
\?vt tjhl pﬁa%[ﬁ&k%h{::ﬁgpﬁ%gpt%le hﬁ&eﬂt by 8&{1' pn there is

pr0V|
In a still further aspect of the mventlon 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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5 pharmaceutically effective anount of a HPPD
i nhi bitor and a pharmaceutically effective anount of

woO ewodeEa’ and a decar boxyl ase i nhi bitor and a PEHEGB2G06/000684

the delivery thereof to an animal. In a still further
aspect of the invention there 45 provided a kit

conprising a pharnmaceutically effective anount of a

HPPD i nhi bitor and a pharmaceutically effective 10

anmount of | evodopa and,a decar ngyl ase . i nhi bitor and

Ent acdparferthasaspechelifie gRipmentd gRINPQRQR GORUIISET 2 PEPCHTTOT
%E{nwnd'l na still further aspect of the invention

there 1s provided a kit conprising a pharmaceutically

ef f ectlh u@adivolan embbdiaenPEhE idvichiibwsaid phlarmaceutical composition is in
pharmaceyti cal ly effectiye. anount o .

BalpEE RS e orf or pacateral Adra I iANOB: oo sfher eqphadient of the

;iﬁ\fenﬁgﬁ s4l8 lcb%?5¥?$rhﬁ i ?glataﬂ)ﬁ:_ ﬁ)ﬁngﬁitzﬂﬂé R loral bimbhisitdtioh selected
urther aspect of the Invention there is provided a

Kidm thergroups¢angisting ph sabhets;dozdnged; Ihprdedaperd ¢s; wqueans suspensions; oily

a _HPPD i nhi bih%or. nd a phar cthi calbﬁg effectjve d elixi

SHRASATIORT cHuloRsatpRs BIIRYNAIErs: ISP EiSoYy SRSt SR god elixirs.

for theadalinnelie chidBdigRht bOhe tnvealibiBaid céfpdsitich Btihtehded for

further aspect of the invention there is provided a

loiral ugo At isdh thy farm phhardwe soift igelatin gapsufesct i ve anount of

a HPPDR i nhi,ki t.or ; ks . >kl ve -

armoundh 3 Ay APt BB ERIRILER o Bb o R n p form

ishieatdeforparentdriledambistaioan animal . In a still further

aspect of the invention there.is provided a kit

conpr 18 Al AR SPPAE BN} GEine R e arpiRd pphagmaceutica
T écﬂ{%xjﬂeg grco ?gsiﬁorf)&a&e@?l‘ﬂﬁédt Aot Y ctdiffion\Sith 2 Purther HPPD
a deca f

anount oxyl ase 1 nhibitor and a nmeans for
tiltebitiex whieh is differeetfromshaconapiumdl depictedaas spinppurfdi3.0het.11, 3.12,

SRRy nt e et et 7 TR HOE amount of a
HPPD i1R hishil tiehek Rehbadipkat BRGR Whvehdibh Yhed s9LdVid&] a pharmaceutical
amount of a neuroprotectant and a neans for the

adti¢heqmprise p eompevtiemasdrserabed ahove goemguwatipp with a further HPPD

RPGT 00Q .-.35. t .
AR SR80 ot L BBt b GO0 BBl componn
B, sadesl el 3,3 . B, Badt 3.26, kb 22,3237 313BPD25 ahd Bi2bor

and a_pharaceutically effecti.ve _.ampunt. of an )
adeno ﬁéﬂ[%al)er ceegit 3ﬁ§15g5Yﬁn§9n Spfie s prfiRd ¢ pharmaceutical
LRI ey ol ?\ﬁﬂ‘;]Z R a ﬁ.?th@PHP’PP inRibtBr. §Eﬁ1(hj h]drther embodiment

further “aspect the invention there is provided a
keiid fodhqrrinksibiier ia a cphpowetdapittedhs gonapduad 3i0le3 ddpdhe, B3, 3.15,

A RCtbf ot PAdA PP ng AT Heane for the del i very

t her egh atsel1drtiRdRiaBfdct of the invention there is provided a pharmaceutical

o=t

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
combosition 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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In a still further aspect of the invention there is
provided a kit conprising a pharnmaceutically

wetdoewmpiive amount of a HPPD i nhibitor and a PCT/GB2006/000684

pharmaceutically effective 10 anmpbunt of at |east one
of the followi ng: (a) a dopamqie agonist; (b)

| evodopa; (c ) | evodopa and a decarboxyl ase inhibitor;
(d) I evodopa and a decarboxyl ase i nhibitor and

ggﬁ%gé?éilyégﬁgﬁ%mo 31(5} Q?tﬁg)éh aitdgi?ﬁg fXS’ a:;, ‘?r(lﬂlyitogrpptionally

b1z i ' 1 Lot tory agent;
B SRRty Ry e i et oy
t her edf h still jfrtter aspeetr dfahe irventiomthietsi is providek)a plaarmaceutical
neur opr.ot ect ant; 15 an. agengsine (A2a or, ...
SARRGRTS fomery & AT GIcRIE SHaHG S stpoBLofeHEFD pyybitor and 2
gﬁ%%ﬁ’cf.:%ﬁle}{tinctafl? Eff@&fveta%cﬁﬁt &Y %ﬁ%&chol@-ﬁe@@[ {rifs@rade inhibitor

ere is provided a kit as described above
whitomilly togedlat vathi aptiaringcentinalipaccopiably. dilnentde satriched

above, saj.d . HPPD inhi bitor may c rise a, .precursor..
_corrpoa]_ﬁa.Shgémﬁieﬁ ?%Peg&% the Pt s B BeafigBitinachcical
lcOYBBdiliON cdiftisind $pRiratélfdaRy BiTadtiVeGalsuhtella HPPD inhibitor and a
conposi tion conprising as_an active ingredient any one
ohammpseelinaly effeciiveéapmanbef amoneynise eriase inhibitgr aptygally together

i.ngl usi . r ' I ptabl e salt

?ﬂg%%@##ﬁ?%%gﬁﬁgﬁgcaﬁﬁﬁgghgﬁgfﬁgg@%ficalIy accept abl e

di | ueni aetill §@tter agpect of the &iviehtior thetehie providedct phafmadeatical

i nventjion there is provided phar maceuti c 5 . e

compeiion W@&%?gﬁwaﬁ@mﬁﬁ&e PYTe; mafjeﬁfﬁrsaﬁ?f’{?rf@hlbﬂm

%;ld b Bﬁaﬁ@i&@lﬂ%ﬁg eFERIvelRehn@as of £ ARRHABPD iBllibitér wherein said first
2127 3,13, 3.15, 3.18, 3.20, 3.21, 3.22, 3.23, 3.24,

3nlbiterisl dGfepst from saig fathenindibitor aptignadly degstlesvathsa| t

t her eof , ..t gget he i t.h a, pharnmaceutically acceptabl e

& ?%Fﬁtbcﬁﬂggﬁe?{?}’g 41H163t %acfaﬁl%rul ar embodi nent said

phar mag @ till Giathes Q§HRE56 1 the veAHiPH (HRRSIs pasvidad Astainviceutical

i ngredi ent any one of the conpounds depicted as . .

compositien gorpprising a pharmagouticgy gffeciveamognt af PP iphibitor and a

Sy SRS LA tocER! Sl Shongy e vt
hhmmectutivaligacceptable AAMeAOOGIDEE1 77 PCT/ GB2006/ 000684

-36 In a fyrther as f the i tion.sajd _
compodn aistl] Fuies ARBEoHng e fian et s mpgidid & pliprgaceutical

RBfpb&HbAREoBPRERE FBRrnRkelttany BreRiveQotat 8f a HPPD inhibitor and a
phar maceutical conposition is’in a formsuitable for

phatmageuticatlyefiestate anmpringpE2 neuropietectant aptianatly éggether with a

enbodi ment of th -V ilon.said conposition is in
gbﬁla*%%?ﬁ}“é"aﬂlé{ Ak g%b?ea%lpuee%F érr CBYEr administration

sel ectigd stiflfafihdr Aspeat ofihe GOrAtIGH tHege Biprotiddd £plmrmaceutical

| ozenges; hard .capsul es; agueous_ suspensi ons; Qi by o
SEEIPERIEPD ARMPETNG 3 Pharsacantigally sfiseiavemet of a HPPD inhibitor and a

%ihﬁtqﬁa{cﬁht%aﬂy%?@&Weeﬁﬁoﬂ bERS a@dsiGk { Xb4)Seceptor 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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In a still further enbodi nent of the invention said
conposition is intended for oral use and is in the

wo evoaioefi7hard or soft gelatin capsules. 10 | n BCHEGBRI06/000684

further enbodi ment of the invention said conposition
isinaform suitable for pargnteral adm nistration.

In a still further enmbodi nent of .the invention there

is provided a pharmaceutical which conprises a
conposi.tion as.descri bed above in conbipation with a .

OB SO PP IgR SR B Ve Eetient 28y PROPERE crppidldepicted as
%&Eﬁgeﬁ‘r{%ﬂﬁ@ﬂ 80235 180PoUNtE 3.4913 3. 432 3312,24, 395 and 3.26 or
3,13, 3.715,°73.18, 73720, 737721, '3.722, 73237 73.24, 3. 25
aptiaBn@6utidatly acespidble falirthéreof, eptiaraillydogetlet wither pharmaceutically
invep%%gglthere i s provided a pharnmaceutical which

8Bt WY H3ETt i on as descri bed above in

conbi nati on wi,th a furt HPPD.. i nhi bi t.or, whi ch. .
furt h&?‘eiCHWB?lF%‘?S ‘?é“%léﬁg E’Péﬂgg}t%r}gh%sed‘a FH?dBHHQm may be in
JeRoE Ry aftichABAHEHell Rnb in thelpharnackdtical aktdnd Hhich are especially
3.18, 3.20, 3.21, 3.22, 3.23, 3.24, 3.25 and 3.26. 20
dapgeds for pharinaceutial purposss tabis fof administratien tq wan epdpter warm-
%f ﬁr vi.ded a pharmaceutical which conprises conpound

RhE% AMYS her HPPD inhibitor. In a still further
enbodi nent said further inhibitor is a conpound
depi cfTus,dbeycmapbe nda BaladbleFord suigibleRfor 8ral 8se Forlgxample as tablets,

.18, 3.2Q, 3.21, 3 22, 3.23 .24, 3..25 and, 3. 26,. 1N .
Todshibsey i o Rl apsBS AP o SsReP R RIS dispdisible
BoRMEM F g bR SRERWr efifdrs)26r o PResietdl almEHdHHIioS (oY eRample as a
phar maceutically effective amount of a HPPD i nhi bitor
sienilepaqueps orenilysolusion|fgr iatrpempps SubFiUIP UG IS FRAT Ple

' Lapal |y together with a pharmaceutically

%gc%g%?cg%q?@%g@gﬁent or carrier. In a still further
aspect of the invention there is_provided a .
phar nddegompasitionsrfisbe invertioncwap be ebtatned by conventional procedures

har ical fecti -2 i,.ghi bi t or
AR B i kel FEBRR oD koSl BRe Y
| evodopa optionally together with a pharmaceutically
ac c e ptlaik.ecodiposisions imtendad fareral usp wall spsmgllyfagntaiip dor example, at
spect of the jnvept]on re.d rQyj .
S%agf e ot J{l(ISrg acpiouﬁggéggeﬁe?lg%, %@@g%ﬁ%&ﬁﬂre@maﬁve agents and may
rbbgﬂi fRdeth o€ Ahd\pebiih@apsules 1AMt the hetiveliRBiBdientis miked with an
and a_ WD 2006/090177, PCT/ GB2006/ 000684, - 37 .
ﬁ?ﬁﬂW&éélﬁ@?’é‘afﬂrfxé‘fl?]@cﬁl%mmﬂ%t%F&‘é@‘dﬁ’&ﬁ%ﬁ%ﬁf kpolin,

‘éﬁ)‘}-?ﬂogﬁf&’lls ?t?r%r?lqme Bial Alsotih YRdokth of sOMGLIRRA cMstiles @ which the
pharnma I In a

ceutically acceptable diluent or carrier.
atiivd infredidné is mspé stithofatehe anrpiletvch s atablais eilj kquid paraffin or olive
pt.ovi ded a pharmaceutical conposition conprising a
r?Har maceutically effective anount of a HPPD i nhi bitor
and a 5 pharmaceutically effective amount of a
cat ec ltolitable phtulmydcetticatly faereptabld exvifhénts 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 corn starch or alginic
acid; binding agents such as gelatin or starch; lubricating agents such as magnesium
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
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optionally together with a pharmaceutically acceptable
diluent or carrier. In a still further aspect of the

WO pwefi1on there is provided a pharmaceuti cal PCT/GB2006/000684

conposition conprising a pharnmaceutically effective
anount of a HPPD inhibitor andga pharnaceutically
effective anmount of a nonoam ne oxi dase i nhibitor
optionally together 10 with a pharmaceutically
acceptabl e _diluent ,or carrier. ég,a till further

&gﬁgﬁ]@tegma{ Hact; onte Ampraye dhedy stabi dBpeagance, 1n either case, using
R RO cb g o AEPRd plicatuco TRl kipP e art. oo

i nhibitor and a pharnmaceutically effective anpunt of

a f ur teoRsmspension wilb gengralbesontaim fhe active ingredientin figely

3o b TORT gt ARkl G LA D, PSR pepgine
@%em@rsn&}eas sold_hmﬁlga‘bbi)lhqnétllylbéih?qﬁﬁfnemtylo@ﬂubb?_ i nventi on
there Is [ OVI] ge arlr ceutl ca (0] ositlon
@dﬂ@ﬁquHgmytlaﬁa%lwivgwﬂaﬁ%l phzinate; pelyyvipgl-Rmgalidons; sym tragacanth

Eﬁ)&) m%?é?lg} (ggepcegs;ﬁgg & wibag cf @l ie)éitﬁi‘nfcﬁl%lb{;&ﬁlsation products of

nmotint o oxyl ase”inhibitor optiona
tan giktyteme owidehwith fattyacids (fou ek aaple pobospgih dbhestdirhted mr

or carrier. 20 | till .further aspect. of .the

e TP Ttpein arite Wi e Ra, nipBali Acohols, for example
hepRdsabin Iéné&%]@étbﬁélﬁ& AnBEREABEREHLARbT ¥helehe 6%id¥ Svith partial
an%%nt of9a HPPD i nhi bi tor and aﬁ@pharnaceg{icall b

estesalerived Gpmubatty etidaantbuhopiobsuchts pelyepyetbylane orbitol
Er?&%gfég{e 3 éoﬁg@résagpr?ﬁaﬁﬁﬁry t%F gtﬁgrfgé% 8%iaE gx%iﬁ}b%a‘ftiﬁ'ésfé%eﬂved from

or carrier. er ect e rnvention
fiter #idssandrieyitoleshhadrides) foh eeditiple pbly2thytenaporbithn arono-oleate.
conprising a pharmaceutically effective anount of a

HPPD i,nhi.bi tor ph i ' .

armunt Pt inARef naf HRL AR Ll off 3o Y feservativs (act
aptthghad prypyltpehgirbeybentdae, antloaidanis €stichealabgorbic acid), colouring
acceptable diluent or carrier. In a stil] further
aspinognaliniosetheewith 8 Alay paing nd/gs sygetgae ggent (such as sucrose,

RO BB S84 gﬁ%ne'onposition conprising a

phar maceut f ca IyFeffective anmount of a HPPD i nhi bitor

and a 30 pharmaceutically effective anmunt of . o

i st r aGBFAUSPSTEIons May s fpsnylalgd b swsngndipg she active ingredient in a
P R P b oh At 0 PR i of  Bmincral o
isushiasl Eiduid pakeffinhceut i cal conposition as descri bed

above wherein said HPPD inhibitor conprises

phar mage Wilh/%ﬁ%)é@@pgso&% 9RO %ggtaf?]q%@%gﬂg /3889 Qfiéh ag ﬁ)é%swax, hard
conposition conprising as an active 1 ngredi ent any one
phraffive ocoutylalevdsl.depi ct ed as conpound 3. 01, 3.11,

3.12, 3.13, 3.15, 3.18, 3.20, 3.21, 3.22, 3.23, 3.24,

3,25 36l Bl Sus B RGS bahL e BRSNS may b

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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acceptable diluent or carrier. 5 The conpositions of
such HPPD inhibitors for use in the invention nay be

WO poocwai7ous conventional forms well know i n t PET/GB2006/000684

pharmmaceutical art and which are especially adapted

for pharmaceutical purposes [3@[ is for adm nistration

to man and ot her warm bl ooded ani mals. Thus, they may

be in a palatable formsuitable for oral use.(for

exanpl e as tablets, 10 |ozenges, hard or soft i
capsufuiabledispersias or wstting ageaisend Fenendisgagditnarg exemplified by
ﬂk%g?ﬁ&hg%%m@Bﬁ akgepr.granu!es, syrups or elixirs),

or for parenteral admnistration (for exanple as a

sterile aqueous or oily solution for intravenous, | .
subcutdditions] phannacantisall)l acceprble exgipiguissuch ay swretingg) flavouring

Th onpositions.of the invention y be obtai ned by
%‘ﬁ@gﬂﬁ%ﬁm r‘éf&‘g%‘?ﬂe& ly ai.g) sl?rﬁ%enggnventi onal

pharmaceuti cal excipients, well known in the art.

Thus, Thephosiatewivel commositas bbthednaintion enayi dl$o beoinithe foym of oil-
contain, for exanple, at |east one or nore col ouring,
UEBEERPRGIO%] avouri ng and/ or preservative agents and

may be in the formof hard gelatin capsules in which

t he ahé wily phapeentiyel a vagetibieeall, wirtthasaoliveiaileortaraabis all, or a mineral

di.l uent, for ex | e, cal.cium carbonate [ ci um

BHhciEh & ©r SRaRals| Jonid DS A GSTRTERST PO OIIRSE use mmy

also be in the formof soft gelatin capsules in which

t he Saoitable emnbifeitigeiptnts snayibeefbrek dthplaphauratly-ogourang gums such
such as arachis oil, liquid garaffj n gr Ii.ée o]jPI . b

2, £408 BPAC1, PR B2 AcPR ity PRFUTally eGP UIIng P R%H?‘ﬁ 19t Sych g soya bean,
YfhinNof &RrE€br pRFMHsREd @Bfved 07! RS aclddan8 kRl @nhydrides (for

Inert diluents such as |actose, sodium carbonate, . .
cxdrople serpitas pleaveleatehanst candersiation prodbein af the said partial esters with

| at i d disi ing. h
SR it e AP Py AR PR 3 Gt

or starch; lubricating agents such as magnesi um )
st ear The pmutsicusintaysdsaicantain sivestepingsitaveunng endpkesaryative agents.
such as ethyl or propyl p- hydroxybenzoate, and

anti - gjt’uﬁig%é elivitCRafBe ARRTREFwRE s ectd@RE Gents such as glycerol,

formu ons may be uncoated or coated elgher to
pogiyfene gheol, sod@otiaspartaegratsiionseaaud tiay atsotpootpires demulcent,

absorption of the tive i.ngredient within the WD

P Hotst NP el 6P BUTRBAZS9 gast rof nt est i nal

tract, or to inprove their stability and/or o
appeafThapharmagewidahermpaitinns msiyregso wointes farmmef] a sterile injectable

Agtron o SRCHisReRbih, N DRR R il R itk ledgRingecodures
uSigs 88¢ 8Mnotdoff the BhpropRavdRpedinzWr Mdiapeideats antlshispeRding agents,

or nore pharmaceutical ly acceptabl e suspendi ng
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.



10

15

20

25

30

5 agents, such as sodi um car boxynet hyl cel | ul ose,
nmet hyl cel | ul ose, hydroxypropyl net hyl cel | ul ose, sodi um

wa@b@ooatie; pol yvi nyl - pyrrol i done, gum tragacanP®T/GRa@6/000684

gum acaci a; dispersing or wetting agents such as

I ecithin or condensation prodygts of an alkylene

oxide with fatty acids (for exanpl e pol yoxyet hyl ene

stearate), or condensation products of ethylene oxide
hatic al ohoI f.or exa

with | ong chai

hept aS€agallya @ﬁ@ﬁﬂeﬁ% ieed o Orel R F R OHWHHB%W%,“
o f y

B B o O e b ot

bod;kwdlgﬂt combireed| veidt & appromtclankeinvenepraptmat of exfcipients.

ethyl ene oxide with partial esters derived from fatty

< PR s PSS AT e AP 05

hothiedagreftieaont ai n one or nore preservatives (such 15
as ethyl or propyl p-hydroxybenzoate, anti-oxidants
(such,as ascotbi.c agid),. ..col ourl .

t oget P@ e §PS 103111%/1 aaf})ga?,l aﬂan ng g4 Cglgﬁgl;lﬁ?dn% '}g{} R mYe, intended
(srird] adfniSiveitEIo hufREE Wl g@e@eﬂl}&fom&ﬁﬁ forekamplel fyom 0.01mg to
suspensions may be fornmul ated by suspending the active

ilrgrod arléyn agent Ber Kesefeodyiveishi For{ﬂél@eqh Wa@ agaRpIpPEaigiand convenient
me oil or coconut oil) or in a mneral
gﬁomfge%CIB%n%gs liquid paraffin). The oily
suspensions may al so contain a thickening agent such
as bePospse umiidogms fosedprnHaien ecergsing ¢oyppaund 2 will generally
C ove, and

a%og‘rﬂlbﬁtg)g ?bﬁﬁ't ﬂ)(ﬂﬁg P%‘?%tﬁgt% g‘?llle @2 a pal at abl e
oral preparation. 25 Th ese conpositions_ may
pr eseFlpaesvey it begaidilyomderstapd thatt maybe a?ﬁeseﬂam gy the dose

rnj:

8E Bl AElMonthIRGH4 A §) REURERE: BRH AR Imedics] practice in
bhier adidké heavountf ofitht ratugeandrsaVdrity oﬁﬂtea:ondﬂtmn ondistase under
ingredient to ether W th erS|
HgEment, Sp¥ gt thgeny: Sl oAty %@%‘F sy o the patient
Wgeggggﬁggg&&y PCT/ GB2006/ 000684 -40 SU|tabIe
di spersing or wetting agents and suspending agents are
exenmpljfie t hose al ready nentioned abov

Add| t F@Haqaﬂwaﬁhqwlp S5 S SERsgHed i SsREIPRFLIAR gccopipg to the

%ﬁmr& adnliBRd ga%atamss QF QI4THIPED AARBY Y (oMbfl dn
gene ally also be present. 5 gharnaceutlcal ]
equipdsittanont of a phamapaicaily ncqcraga kel sobf thageqDhistraecivagywiich is

%gne%l&}; in'the \r’\:’aantggr() R & PI'Rig/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

B

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 S5mg/day or 0.01 to 1mg of active agent per Kg of bodyweight daily given 1f
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.



10

15

20

25

30

The oily phase may be a vegetable oil, such as olive
oil or arachis oil, or a m neral oil, such as for

wex@app@E7t i quid paraffin or a m xture of any OPCT/BBI@®6/000684

Sui tabl e emul sifying agents may be, for exanple,
natural | y-occurring guns suchgplo as gum acacia or gum
tragacanth, naturally-occurring phosphati des such as
soya bean, lecithin, or esters or partial esters

derlvdfromfatty n |toI dri or
exanp G%TBF B‘i‘ttdgﬁl g&d@%ﬁe c,(% g%ﬂ“ﬂ “gﬁﬁé@mﬁcsptable
let{hlare g Bé a‘ljsneg%ers with ethyl ene oxide such

y xyet

as po ene sor bi t an nonool eat e. The enmul si ons
may al so contaln sweet eni ng, flavouring a

pr esefvadditen tgsprsymentpd theyavgpall eandition Qﬁth%l"'ﬁ’&?t e effects of
RTINS tﬁhgg W kcﬂ IAIFhSy S EBnAS S Ib? %ﬁh@érd c d1nlca1
propylene g yco sorb aspartanme or sucrose,
ﬂH&an&md@ﬂnﬁawmua.denulcent preservati ve,
flavouring and/ or col ouring agent. The pharnaceutica
ConNpog & klhsurttRy asplesioflie invedtivm thereris pfovidestaanethed of treating
166‘!‘Vect abl e, aqueous or 0jly, suspension, V\,hl .ch may be
ALPTEY EWING ACSHERGS etV é&ﬁ?aiﬁ@g&ﬂﬁ}% éenﬁgenﬁg tffpanimal a
Bhasipb ey BieaRRLARALA S HPEDSARbAG OF et ting
s and suspendi hg agents, which have been

rrent | Gmaetilhbother ashestt @ithd mvemt}canbhabllepmvmdraamthnd nﬁtyeatmg

30 be a sterllg¥% % ectable solution.or . sus
ARG PG B E BRSPS SO N AR
goilﬁ/xﬁiﬁéutlcﬁﬂf e ¥R aghodnt SR preb@or ddndpodndut anedi ol . 25

sage The anobunt of active ingredient that is
é@nﬁamwlampmhodm@nmf the et giddisenase & trpntestiJaa sill further

S PR o PR SETRIPR 1Y, ASPEPEARfer oaimen

aﬂ therhwedntiah sgid nel\iﬁdé?@ﬁ@#aﬁ%) disZase TP 4RRB0Mk di¥ead4 In a4fill further

Gbnerall fornulatl nt ended for or
?gﬁ P Fnve oy AR PR mﬂl%gf@ﬁeraa|qe§ﬁr@8ﬂ@sw fryp particular
f
§29mr?r% %d?goﬁlﬁn%&@e%mro d apﬁ%@sc@ Sipotied £13.01, 3.11,

t co an a e and conveni ent
amzuaﬂssos 15701 536k 8,21 T Eage? L 24, B Gbrmed 36 orgarharatoptically

1 ng to about 500 ng of an 5 active
'aﬁcgepg’bpesl‘?'ﬁ%‘?\rlﬁ?e specifically, a fornulation

conpr il b Mgt aRRLN6F tBe pfedént @xAMEbE therdisgiekided 4 Aicttoddbr
adm nistration to humans will generally contajn, for

éncapnsing levasepo availaility and/ordappiming sypEhegigein thy baink goggprising
Q&ﬁmge&gg tocamm%dan%&n@@f 2PRLPRIIdAteBicRRChs BN 8MY188Y 2, 3.13,
anoun (0] excl p

3.15, 3.18, 3.20, 3. 21 3 22 3 23 3.24, 3.25 and 3.26 in said animal.

fe%glg 10 an animal a

In a further aspect of the present invention there is provided a method for
increasing levodopa availability and/or dopamine synthesis, in the brain, comprising
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 emboéliment of the invention, dopamine synthesis in the brain is
increased. In a particular embodiment of the invention, levodopa availability in the brain
is increased.

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

examples and Figures of which:
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10 Dosage unit fornms for a fornulation conprising
conpound 2 will generally contain about 0.1 ng to

w@bwato@D ng of an active ingredi ent. HoweverPCT/GBoA06I000684

be readily understood that it may be necessary to vary
the dose of the active ingregisent adnministered in
accordance with well known nedical practice in order
to take account of the nature and severity of the

conditjon or disease under 15 freatnent,. an .
concufteig | isnereRprpentation Shoatel VR gire g bR SES)ghotism of
ggsiﬁgx of the patient receiving treatnent.

nerally, in therapeutic use, it is envisaged that a
conpo¥igures? motidustiategtht menheatalepsieddscan latendydiatefrom tables 1.4,
ig%l séered So, that a dose of the HPPD inhibitor (or

LofsPetivelyt amount of a pharmaceutical |y

acceptabl e salt thereof) igxaf¢piEsgd Which is 20
generally in the range 0.0000Z to I0 ny/kg/day, or
0.001 to 500 ng/day nore specifically, 0.05-10ng/day
BXANPLE3ng/ day or 0.01 to 10 ng of active agent per
Kg of bodyweight daily given.if necessary in divided
Deteminabibn ef 4figdidxyphdyy pyfueatedicygpose (HPPDY emyriesictigity in
conmpound 2, in therapeutic use, it is envisaged that
¥"%nposi tion according to the invention would be

adm n;[ﬁ& Sletitb SiRed LPddthMinSHQFR bRy PR cHEIRE icGﬁFQli,lﬂd% fon HPPD

an equival ent anount of a pharnaceutical %/
agviipytveds| besehon theheethed by Elisree el 396dEllsi WhKi, SVhitfield, A.C.,

lly in.th 0. 1 k 70
BERS58 1 SRS PR RGeS SR i L1090
tameRaYatican st the htdr@ctMIfdAR -€ifroA-QdflirolmdthyDbemidlyl]V434,6,6-
agent per Kg of bodyweight daily given if necessary
tq%ramemywmclab@@@@ 1@:5 -tiQnegrish ta %@Q@@ﬂq&ubydfr%@henylpymvate

£ i . [ i ; I Q~-exanpl e from 0. 01
R GlisR AN Reb o B0, 289750 o
2006/ @86 pridciplEof@B2a88y BARE8KWhydrédyphatyd pyrivatendioxieshasg (HPPD),
of the HPPD inhibitor (or of,a pharnmaceuticall e
S0 BRI DDA Gr o el T ST B eyt (e oxidtive
a8t dx9Mhiiof aRd $8220BEher lof U RS HREDY 1SRRGt g@nsm tot he
Eatlen , the effects of admnistration of the HPPD
einp gentisates Wish df inparpotaionofibeth atambyf elaeidar ekygen into the
clhnigal 5 .chenical and bl ood assays. In a stil
Wt her aspect of the invention there is provided a
met hod of treating and/or preventing a
neur odegener ati ve di sease conprising admnistering to
an_animal_a phddRReutically effective unt of a
HARBPArh Qi t or— =i IHomagendisale e&Onf t he
invention there is provided a nethod of treating 10
and/ or preventing a neurodegenerative di sease

conpr k%t ﬁger%gz@}wn’?btggﬁlls@cgmt%f?e? of‘ﬁfle'ﬂf@ﬁoﬁing 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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pharmaceutically effective anount of a precursor
conpound. In a particul ar enbodi nent of the invention

w@ adod/ogliigease is treated. In a still further PCT/GB2006/000684

enbodi rent of the invention said animal is "a human

being. In a still further enhogi ment of the invention

sai d neurodegenerative disease is Parkinson's disease.

In a still further 15 enbodi ment of the invention said :

HPPD inhi hjtor.js as described  aho | rticular .

ermbod TREARISSLAEAne i o n e nde 0 04 TABSES e Tofation of

Y8Rl R afS R RPN c2HPBDGktividy) L Was déterbfineBbyl fhcuBatitg at 37°C a

3.18, 3.20, 3.21, 3.22,73.23, 324, 3.25 and 3.26 or a

péartion aexturcaintaining O saldiven pldsphath bnfferf (pHI 72)a 7.1 uM ascorbate,

further_aspect. of the present_ invention there . is

P oHM ERTA. gt diysrcyteol b7 mgcqféggﬁewzmi B riR) and test compound (0 —
[ b I am j d ifiption. Pri

SD MR bkl K br 49RO RUAN 8% e Jr) s Biniption. Prior

to theatartiotibp Etyathtia se1i01 by BhelddditBinidf HEP A 8ybstratel the enzyme and

3.18, 3.20,,.3.21,.3.22, 3.23, 3.24,.3,25 and.3.26.in

oo oot bR ) e a&ﬁﬁ%&f&*%%ff% iSipiless b e absehce of

i ' LR QF B senROBMISIREnan 1585684 01198 11 bRGELARIHAG tei

Ing%/‘igg%ﬂbgﬁgvtgi Faﬁ* |nty éé{lind;/ﬁor][1 dopa?n@ne sy#t hegéls, i B Protein

t(trel Qr Bharvehicderplons hadm@ &ffend o AR IR adtivityt 0 an ani mal an

ST -
B 2xpresstd as fﬁp@fbent_%g@@f AB 9atd 02Bxydel conddiptiof Wh e absence of the

enbodi ment of "t he invention, dopam ne synthesis in the
prtdbitor; to giveie velus etia % of the pantrolcln casesarlisselthewiiecisfol seneeral

invention. | Lkabi ki [ h ' ' .
<R LB HIP A A EERSRE B el payma
wehibiedrytchacdnerbtiemb Mgstrampbind)tv 3gi cteesnaigd (bglattilg the data using a
Fi gur es of which: W) 2006/ 090177 PCT/ GB2006/.009684

1gn-Tmegf fegressions iy ve-SiinesIASI ing? ad Prigmp o poffgre package.
i ndi cafen@ililaragRi iRl Q'Bexfcelat‘égé 2it6on S IIOBIS ScidvilyPatdwo
ilustrate the nean catal epsy deScent |atency data from
caidensrationt, of 100 BndA00 AMG In edhian, iIUel values faX¢amporsd 2 and

EXAMPL term nati of 4-hydroxyphen ruvat e .

TP RO GEh A LE S e I eSS A i el ot BfEexperiments
RREH hdfesiddiced EWBERI pBrdphite tRO ¥ BubPArY eRirboed adthetiRddn +
compounds on HPPD activity was based on the nethod by

Etanfardglevigtion.oo6 (Ellis, MK, Witfield, A C.,

Table 1

Compound No. | % Inhibition at 100nM | % inhibition at ICso (aM)
300nM

2 64 = 1.6% (1=6) 94 = 0.9% (n=6) 86+ 2.4 (n=4)

3.20 57%

321 10% - 3%

3.12 20%

318 31%

322 4%

3.23 24%

324 5% 34%




10

15

20

25

Gowans, L.A., Auton, T.R, Provan, WM, Lock, E A,
Lee, D.L., Smth, L.L. (1996) Characterization of the

WO pdoefog007 on of PCT/GB2006/000684

2-[2-nitro-4-(trifluoronethyl)benzoyl]-4,4,86,6-
t et ramet hyl - cycl ohexane-1, 3, 54 rione mnth rat hepati c
4- hydr oxyphenyl pyruvat e 15 di oXxygenase. Cheni ca
Research Toxi col ogy, 9, 24-27). The principle of the

ssav is that 4- hvdroxvphenvl pvruv

Y AP A Y a-t—e—d—l—O-X—¥-g-€‘ sSe
Capmpopnd Nen | 8nInjihstiemak 109aM | Vpiahibitianstt he c4d8dnMm
of tyrosine,| catal yses the ox We decar boxyl ati on
and rearranJerrent of 4- hydroxyphenyl pyruvate ((HPPA) to

Banogent i saf 8% with the incorpgsati on of both |atons of
Lecular o yman into the 20 broduct HPPA. +02 HPPD.

I?’lcﬁ)ﬂrogent i sat§/0|- O Rat |iver 3% honogeni sed |i n

%Hél er—of u?; fotHtowrng—conposi-tiom 02524

rose, 5.4 EDTA, 20 nM Tfis base, pH 7.4, (25%

Bogogenate) [y ng 6 passes of|2m,Potter type
amngeni ser | The haonngenate was then centrifuged at

3.2600 g for |20+ @ﬁ%lﬁl‘é@ at 4C 43%e pellet was

‘?T‘?‘e‘a'f‘d‘ed_a'ﬁrg dTIC supernatant trfuged—at—31% 000
9P a furth ?'/15 m nut es at 2(r‘,t.—d/‘l’The pel | et \/\as?spxenﬂ

di scarded and the supernatant centrifuged at 110,000
for 80 mnutes at 4C. The supernatant containing the
ELKMEE;&E from 30 this 110,000 g spin was col | ected -
- |
Pt ot B 2T 0K ARS8 Gy S5y Bt docs o
BCPOE3RMM04000684 -44 The effect of the test conpound

or vehjcle (0.04% O on.the forma
oo e PESS TPEHT FPBRHi I pPBTAELS 0 065 5t wag determined for

egéhedmyﬁﬂpbvmmaﬁ&%éﬂ dBthptindSy %nﬁm%?éﬁrﬂg%rblﬂg}é Bi)=b!1 aose to 10 — 12

contai ning 0.2 M sodi um phosphat e buffer
Meels obirmalleé,prag@e DWWMConmouhdwaO Sytoami 3. mwr‘aren@osed at 2

ety ' s PaPariaiieTo®is: EMGERTRIE T hoomstidy 22,312

9f1503¥8£023,FBY AL 9.01, $0i ahd 328 Wdﬂ@a@hﬂlﬁs&er@ﬂ at T®mg/kg in 1%
enzgmatl c reaction by the addition of HPPA substrate,

enzynme and test conmpound (inhibitor) were

I ncub %tl(?&i sta?ﬂ)?ésqg rdetfeﬁjnn% )a'l;lgsﬂ&gt sinler(]:o{l&%thgér? Rf%fegdgjtajned at

inhibito onsunpti on was
reqdent mtbrvabsylgﬂng therﬁmg243hm1re post-(xoﬂg Bnd pt 48Thany pbdtelose. These

2 oﬁ‘gﬁ‘r’]‘%%q% eéc}cnaeé:?tr‘?q?&f Hg?q%dgg%t %fallgq%eﬁql},gigét?ttr& 1265 which only

bd2livRi e qhi® alentCRIFRAY BEtheWRRIcBX RYESHRY o@%y%oﬁ@ﬁﬁ%tv@lﬁl@control
of the rate of oxygen consunptl on in the absence of

smple$ pbiaisied Siom the rafs \ diogr prdiLte desing vathdestithrecappaung) Prior to the

?algﬁg Sﬁme &4 glres scg by a{s,ffrﬁa\?ttgrsc%s?llfgeactso%\égl{tr% ion, gggl%n S #@E Yere
badtfifiiFed iafrB800 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 chromatogfaphic (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. Apprdpriate tyrosine standards were run alongside the samples

for calibration purposes.
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i nhibitory concentration of test conpound) was
determ ned by plotting the data using a 15 non-1li near

Pri sni

sof t war e package.

percent age inhibition of HPPD t
concentrations of 100 and 300

val ues for conpound 2 and

corrpou

ivity at two
In addition,
nd 3.13 are

WO e@om3ETDN curve-fitting program usi ng a G aph®HAGB2006/000684
The data in Table 1 show the

I C50

i ndi cated. Data are expressed as_nean values fromt

exper ."l?k@mﬂ@maémq@p coprangationkiagicprofilehor thedpy rcewpplaw 3.20,

el 4

YR58

|on

Al ¥ G TR A2 Bl o f B Ripsgose

%Wablthi. Di THeatatdholwaoe (e3Miean308imdar?dbAatioh. (694 ), BREEpt B:# the 6 hour

0. 9% (n=

Al poinigw

6) 86 2.4

n=4)
e/&hesla@zwém%btasn@sﬁ%wﬁé raig fagg %a%tmang’ 3.26 groups.
2006/ 090177 PCT/ GB2006/ 000684
Inhibition at 100nM % i nhi bition at
45% 3. 01 8% 36%

3. 20 57

-4

3.15 37% 3. 25 5% 22%

% 3. 21 0%

5 Conpound No.

| Cso (nM

3%

%

300nM
3. 26

Jable B

O/r\f_n /I\ A439% 3 13 149% 419% QR(‘L{n 1\ EXAMPLE-2
Pl asma yr03| ne concentrati,lc]g les in the
r akinfeo| | owi ng singl e oral @gﬁ&%ﬁ%%&ﬁﬁ%%‘lhi bitors 5
Theomp afma Tyr oSi ne ¢goncentration kinetic profilfe in
t fmur)t | was Gbatrel mi n@dCoémpound 3.13 | Compound 3.26 | Compound 3.20
2.0 mg/kg 2.0 mg/kg 2.0 mg/kg
1 84433 158 + 6.4 173+ 9.6 169 + 13.6
2 78 +5.3 209 + 14.8 241 £24.0 231+ 30.2
4 72+ 8.1 324+ 50.2 337+ 53.5 353+ 50.9
6 68 + 3.8 461 £ 52.2 504+ 72.7 479 + 40.0
12 66 = 8.8 801 +24.8 897 + 140.8 796 +44.3
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).
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310})&-), &e%fe@tv?é‘at%es@&mg normal activity function in this rodent model (Ahlenius,
S., Anden, N.E., and Engel, J. (1973). Restoration of locomotor activity 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 a 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 i.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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Singh, A, Naidu, P.S., and Kul karni, S. K (2003).

HKBfa6 as effective adjunct to L-dopa in

reserpi ne-i nduced catalepsy in rats. Indian J Exp.
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reyspsgl of therhhamiooap deficitsMdaduedegty AVPMean Centre
irate efficacy in this ani npl paRdal Ldteicy | Rearing Counts
Par ki ngon' s di sease. (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) 27 +£54" 364 + 74T
5 AMPT + compound 2 (+4 hours) 27+ 6.7 298 + 57
6 AMPT + L-dopa (+6.5 hours) 25+ 6.9 258+ 71"

20  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
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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/mL. 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
i.p. dose of 225 mg/kg AMPT and a single oral dose of 10 mg/kg of the HPPD inhibitor
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p<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.
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*%% n<(.001 statistical significance compared to the vehicle control group (1);

p<0.001 statistical significance compared to the AMPT + 1% CMC group (2); one-

way ANOVA followed by Dunnett’s multiple comparison test.

Test compounds 3.12, 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 in the AMPT rat model of Parkinson’s disease. These effects occur at time points

when plasma tyrosine concentrations are elevated.
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* p<0.05, *** p<0.001 statistical significance
conpared to the vehicle control group (1); +p<0.05,
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AVPT + 1% CMC group 10 (2); one-way ANOVA foll owed by
Dunnett's nultiple conparisonsigest. Test conpounds
3.23, 3.18, 3.24 and 3.11 substantially reversed the
AMPT induced catal epsy. The AVPT induced deficits in
the nean centre rearing counts were also partially
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8.0 199 54 Data represent the nean, standard error .
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(1); cance conpar ed

AVPT WIﬂc% i€hlso @altjame ¢ 2iphibitives 4-Bydvayypideyihyholateoliexly gepase
Dunnett's e conparison test. Test conpounds

3. 12, (HP EBSTU 9aly 3. 15 substantially reversed the

AVPT induced catal epsy. The AMPT induced deficits in

the nean centre rearing counts were also partial

rever Jbd ubyacbtdingie mysmeos trravions elpimow gﬁemrﬁagi Bpdigament
reached st.atistical 10 s;gnl ficance with test conmpound

3.20. °9HEn ﬂ?tékg f<t8°4t%6. efficacy of these

conmpounds in this animal nodel for Parkinson's

di sease. I n conclusion, a single oral dose_ of,K 10 cﬂ%’é‘%
&t anyhefuse peeopdipgto appyye; A fheprerious glapms wherein said medicament

comprises levodopa and a decarboxylase inhibitor.

6. A kit comprising a pharmaceutically effective amount of compound 2 or a
pharmaceutically acceptable salt thereof and a pharmaceutically effective amount

of a dopamine agonist and a means for the delivery thereof to an animal.

7. 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 means for the delivery thereof to an animal.

8. 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.
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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

w@aa0aloepsy, and either partially or conpl etel yPCT/GB2006/000684

reversing the centre rearing 15 deficits in the AWPT

rat nodel of Parkinson's diseage. These effects occur

at tine points when plasna tyrosine concentrations

are el evated. WO 2006/ 090177 PCT/ GB2006/ 000684 -53-

CLAIMS 1. The_use of ) .

9. ( 2- W kit enmaprising ¢ pharBResHicRlw pEFRsHve apoyntgf copmeyad 2 qF @

one } ' fRctive amount
ool t PRETREHRRARY pobtaBI R b S et

for usefa catedHod-O-mettyiremnsfafssinhbifonaeementst foy the delivery thereof
di sease. 2., The use according to claim1 wherein said

di sead®®} Pk ki nson' s di sease. 3. The use according

to claiml1 or claim?2 wherein the nmedi canment conpri ses

10 conpound 2 or a pharnmaceutically acceptable salt

1 ber eadf kinoehmprifing & bbarmzoepizaliyl effedtive Amioyneisempopad Lor a

of inhjbiting. 4-hydro heny rauvat e, di ox e .

O oo e A LB v amouns
of t hgrRhRYbAHMeUxddIB inMsitaRiand & dleindRA ilgadativery théreof to an
conprises a dopam ne agonist. 5. The use according to

any omeingdl. t he previous clains wherein said medi canent
conpri ses | evodopa and a decar boxyl ase i nhibitor. 20

6. A kit conprising a pharmaceutically effective
amounta kit ceapmsg a pRardiacautiqaligeffacstancaht §f aogepnd Bl a

salt thereof and a pharmaceutically effective t .
of o @by APEP Rl USSP EAAU P By eetive amount

t her egk, i@ uan c?ﬁ{b & whichAs %8 c4paPRIJr$hHIBitilg FIPPD in an animal and
pharmaceutically eftective anount of conmpound 2 or a

25 phamene firitbat¢lvenc thepodbd an samal.t her eof and a
pharmaceutically effective anmount of |evodopa and a
nmeans for the delivery thereof to an animal. 8. A kit

QONPr isShREmacsiitheyagskitioal doshpeiting @b a actdrmitigiedieht compound 2 or
conpound 2 or a harmaceuti cally acceptabl e sal

t her eafpharmiacgutitrdlyrageeaietle salt thewpf and 3 E@Waﬁﬁﬁff?ﬁive

| q bt _ _
the_ danyRr St £ EREEt i el Gl g B AR PD inan
PCT/ GRa0R4 /668 4vith HfhAmadetichllycamppthbleguent or carrier.

pharmaceutically effective anmount of conmpound 2 or a
pharmaceutically acceptable salt thereof and a

RRar Mag ShihGatditafldnssdsitieh RMkRing a pharmaceutically effective amount
of compound 2 or a pharmaceutically acceptable salt thereof and a
pharmaceutically effective amount of a dopamine agonist together with a

pharmaceutically acceptable diluent or carrier.

14. A pharmaceutical composition comprising a pharmaceutically effective amount
of compound 2 or a pharmaceutically acceptable salt thereof and a
pharmaceutically effective amount of levodopa together with a pharmaceutically

acceptable diluent or carrier.

15. A pharmaceutical composition comprising a pharmaceutically effective amount

of compound 2 or a pharmaceutically acceptable salt thereof and a
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of a catechol -O nethyl transferase inhibitor and a
nmeans for the delivery thereof to an animal. 5 10. A
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conmpound 2 or a pharmaceutically acceptable salt

t hereof and a pharmaceutical |l y-effective amount of a
monoani ne oxi dase inhibitor and a nmeans for the
delivery thereof to an aninal. 10 11. A kit

conpri sing a pharmaceuti call effect ive a
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furt hg ﬁ@p\v%%ﬁmﬂﬁ%ﬁﬂflé&ﬂg ag%epg%ﬁf\ﬁdeﬁﬁ? I nhi b| ting

HPPD i n an anlnal and a neans for t he dellvery

thereof to an aninmal. 15 12. A.pharnpceuti ca

46rmm o RSB CemAgSIden SomePRE & "?mmﬁlly effective amount
conpo

Cher o8 brindin 2 ARARERHE AR Al AL RIARR PRI 0

furt hpharmaﬁmmmmﬂiy eﬂfeoztivelamoahtsmf acaprabdleOahethyhirdsisfdrasg inhibitor

HPPD i n et h W th ar rraceutl cally
accepf%ﬁﬁ‘ér WF‘B@E’?P@ ggg:aﬁy ce ?‘?L%IP uegt fhéticeut i cal
conmposition conpri si ng a phar maceutl cally effective

amount of conpound 2 or a pharnaceutically acce&éabl e
43l t Anhsreofceatichl zomphsition cempiigag & phamiasentioply sHelHe amount

8; a?ngggglg:l’@ & thE %t%dp% B St he qtl%lﬂ]efgerctlgg ratrnount ofz%milzloamme

A phapgRagiihhibabr &ﬁi’@ﬁ&aﬁs} Eﬂthé @8Pvdrs ithe@eds to an animal.

phar maceutically effective anount of conpound 2 or a

pharmaceutical |y acceptable salt thereof and a

Rgar n@;c}%ﬁhh&,aéultﬁf%l%t)frp%ﬂt%ﬁ aBdP4h cpénaj (ﬁiéc&fQ:Pﬁmts 99€4 1% Swhich is
w'th a pharnaceuti cal accepta ent or

carri éf a fadfh shitabla fphemherendriteral adoonisaticn. on

conprising a pharmaceutically effective amount of

conmpound 2 or a pharnmaceutically acceptable salt

tlE er eof niaRda@uliC 20809984 AdcoPGhS (PARNE 1 § Wsrts in Eﬁatable form

phar rraceutl cally effective anount of | evodopa and

decar lsuitapleafos oral adiinisiration selected from the group consisting of tablets;

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

dispersible powders; dispersible granules; syrups and elixirs.

20. A pharmaceutical composition according to claim 18 which is intended for oral

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

21. A pharmaceutical composition as claimed in claim 18 which is in a form suitable

for parenteral administration.
22. A method of treating and/or preventing a neurodegenerative disease comprising
administering to an animal a pharmaceutically effective amount of compound 2 or

a composition according to any one of claims 12 to 21.

23. A method according to claim 22 wherein said disease is treated.
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a pharmaceutically acceptable salt thereof and a
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suitable for oral adm nistration selected fromthe
group consisting of. tablets; |ozenges; hard
capsul es; agqueous suspensions; oily suspensions;

enmul sions; dispersible powders; dispersible granules;
syrups and elixirs. 20 20. A pharmaceutica
conposition according to claim 18 which is intended
for oral wuse and is in the formof hard or soft
gelatin capsules. 21. A pharmaceutical conposition as
claimed in claim18 which is in a formsuitable 25
for parenteral adm nistration. 22. A nethod of
treating and/ or preventing a neurodegenerative di sease
conprising admnistering to an aninmal a
pharmaceutically effective amount of conmpound 2 or a
conposition according to any one of clains 12 to 21.
30 23. A nmethod according to claim 22 wherein said

di sease is treated. WD 2006/ 090177 PCT/ GB2006/ 000684
-56 24. A nmethod according to claim22 or claim23
wherein said animal is a human being. 25. A nethod
according to any one of clainms 22 to 24 wherein said
5 neur odegenerative di sease is Parkinson's disease.



