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WD 2008/ 020150 PCT/ GB2006/ 003099 -1 USE OF HPPD
I NHI BI TORS | N THE TREATMENT OF DEPRESSI ON AND/ OR

WOBODBIDEASAL SYMPTOVS ASSOCI ATED W TH ADDI CTl VEPORGB3)06/003099

The present invention relates to, inter alia, the use
of a 4-hydroxyphenyl pyruvate -5l di oxygenase (HPPD)
inhibitor in the treatnment of depression and/or the
treatment of w thdrawal synptons associated with an
addigi DrepPBINBEIORSUREHE qmmmﬂﬁ@?%ssm; AND/OR
associ at1ve Iearnlng dlsorders Mbre specificatry,
: A (ol A HED dVIiEH)Ad)iDKI’HWEmRUGS
of : conpound 1; conpound 2 and conpound 3. 22.
Cinical depression is a state of sadness, nelancholia
or desp@ freédh@inveagorpyARas dinsek Q0 t
di srupti v15e to an individual's soci a’ﬁh%;hﬁ%g?i&grgyﬁgoxf?ﬁﬁé}ﬂlpymvate
e xgenaget(FRPPD) e@ublftor idahd tyeatingntraf deiessiom ad/or the treatment of

CPREEAP AR s vifiCar) SRR SRS Bich kepses dopammige

| c&pamacasadcm@vdommr@ difed &8 CvBEL dpRaidicay, QI%JHPPDfmhlbltor is
ggbl lity worldw de (after heart disease) by t

ted doomd thecgrawricengisting phcomperad Heesmppuad @anmdz@ummnd 3.22.
15 Th h
ol ety o EBEEHER S XiaPOF LB SRR SR G el has advancad

ttp 'rtl[wmimtmfénhlgdhﬁnpmtaﬁ ipdividael's sschibdastiosing ahdY6F &tivities of
a.therapeuti q need for nore effective therapies It
V%HV Vit Al dprrecrian 15 BIrentothg dendingecagse of disability in the US as

RiAr dﬁ&ﬁﬁéftcbﬁﬁ‘tlney\mnﬁhs &@%ct%h |t§¥éc%'ﬁﬁ3 th@ g&rogﬁ 400k cause of disability
Throughout this 'specification the term "depr esdi G
iveldydde (adicp beat disgrde) Otha iyepol 020, dicontimetosthe A d>r1d Health
%hjm5gﬁcggesent i nvention therefore seeks to provide,

EErd] a pharmaceutical for use in the treatnent

: of deﬂllﬁé‘efifeeﬂilvéﬂ%ﬁf apflaspresamt ked as%\éﬁf:ﬁ@é@e@otoﬁiﬂ%l?ﬂtake

anellorates t he probl ens nmentioned herein. Accordingly
fpabiters §33RD iapd &l?ﬂyr:b% anfidgprageants parse dsmodesh and tfmengg therapeutic

thods for their use to inhibit
%?%?;%? 'n{er @ﬁ’ectfv@y et e

r oxypheny At e di oxygenase in aninmals such
t hat drwouldtiesrsford e disprablicne pevideeshamacshition whith eaeilleviate

achi e ccordi n 0.t he present i nvention there
IEp T deiPEha b6 B bratiopdat leome deprsmL riacladgsipalar and

ahi bﬁpugb;degsg 4- hydr oxyphenyl pyruvat e di oxygenase
(HPPD) in an animal in the manufacture of a

medi cadkintallftbe presentiinventien theeabrmbkandﬁmd@nm‘ee ntid,an

e —

gndoiparaelitgates thrgréflems aBRAURAG Horeid; and 3.22 as
di scl gsed herein. In a particular enbodi nent said

medi cANEFINEbyheipsesnt nEetiommseTidesd epiot g% @thes things) cemplositions
dnd HOBAORGIRIL 2L 1B %1@@%9&%0@(%Q§n%dpymvate dioxygenase in animals
such that an increase in dopamine synthesis and/or turnover is achieved.

According to the present invention there is provided the use of at least one
compound capable of inhibiting 4-hydroxyphenylpyruvate dioxygenase (HPPD) in an
animal in the manufacture of a medicament for use in the treatment and/or prevention of
depression. In a particular embodiment said medicament comprises a compound selected
from the group consisting of: compound 1; 2; and 3.22 as disclosed herein. In a particular

embodiment said medicament comprises the compound depicted as compound 1.
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-2 The present invention still further provides the
use as descri bed above wherein said nedi canent

W@eoopi2Ees a sel ective serotonin reuptake i nhiBbCT/GB2006/003099

(SSRI') and/or a tricyclic antidepressant (tricyclic).

In a particular enbodi nent sair@-SSRI is selected from

the group consisting of: cital opram escital opram
fluoxetine, fluvoxam ne, paroxetine, 5 and sertraline

or m *ﬁ grssehiiab&ftfonand fﬁﬁhéi ;Iréh@é’s@thé Gsd & &8reseiadove wherein
fromthe ‘group consisting of: amtriptyline,

cshxdnnpxhaamm compsads@mehctlmsdﬁot@plmeumdmphnbltor (SSRI) and/or a

ﬂg\;gil:g:alﬁ degrc]aﬁs?ﬂ, %%E{Igl?d)l 161? ! a?ﬁﬁ‘} ém‘té%famwgtrsPﬁ %e%lllf ﬁeéected from

Qﬁe iStcHﬁs‘?ﬁmghﬁf &ffopra, &cRalopiaéd fRbXx&HROHLVEXAMI S beroxetine,
nay be m ni stered separatelytothe to

mad |scxanai;m orwintwies thetgos and saipiivychipigsetested fram ghe group consisting

gg.rﬁ]'ﬂﬁ té/l:llé% nJE)élBgng’{qtg? ﬁflgleélﬁe&(ytﬁle Carre QI ma%otlhnehrénansenn

$z6d diRPRirhiphinkihé, Ginox hp@e PiheEis RRtint, NyReflatrdne, ahd hbrtriptyline or
further provides a kit conprising a pharmaceutically

afixbges hereafrount of a conpound sel ect ed fromthe group
consi Sﬂl' B%It?cfu %81%88%1:% d%S ﬁg&%tepe[d Rparately to the
e sa hereo

phar mace y accepta and
ﬁﬂik&liémmwbom@hémg @flﬂmﬂlhﬂﬂmnt of a selective
serotqni n reuptake inhibit.qr .and/ or tric

ant | QeSS ot i3 o YT Riey e L gt eienigpicly o the
s'ﬂ?gsaq&@@@ljﬂlﬂhwgﬁtl on still further

pr OVI es ar naceut i cal conposi| tion COITprl Sin

an act’Fhﬂepreswgt' mdcrémn sallﬁhahmewﬂﬁa:aakllt gorapriting avgannaceutlcally

83%&%1@2& ?rﬂ%u%f)? gg% s_flecgedefg qlgef ! Qu%gyn%1sgi5g . compound 1; 2;

RAABMECEU PizahhdtuB QB Rca)teb1s shlt tHeho!f @af a phdinAceutically effective
pharmaceutically effective amunt of a selective

@Wbﬁf mselgcdiyyp SERONIMIFBIakS YT GRA/AT § pricyHE patidepressant and a
? tﬁgaaﬂk{};@@@i}?%aﬂﬁlﬁl aft Pharmaceutically

acce I T"uent” or carrirer. In a particular

enbod IThenireseal itv&Hitn still fagheaqireddéy a)mddtueceuglcaiqumposition

consisting of: cital ram escitalo fluoxetjn
P BPBR AR & ARG ® B ESe QALY EFHe PPl eagnpound

%&@E@@fﬁo@me Lq) dnkiRHE chdrﬁpoﬁﬁlHelCtZeﬂldfj 9ot DEhARRABRutically

consi sting amtriptyline, clompramne, dosulepin
dotdpitaiye sa,lt thgtx:eﬁand a Mwmgcqﬁtnca]éy effﬁa@wg @mpnnt of a selective serotonin

A

laBceptdbls Hirgnt as@aeaér. thep mlealaﬁembmamm aid PSRVisdekctet grom the
use of HPPD i nhi bitors |n 30 the treatnent of

\mqmmr\mmg9%&@9@%@@@%9@@%&1%6&}%6 ABPEUNIRS, pRrRstine, and
g@&g né BYAS reg% dggiﬁgﬂ i i i8S &géd%ﬁa%é ERLPBisting of:

or ers UC IVG S I nc

ﬂﬁyﬁimﬂind;rtﬂbﬁﬂ;tﬁmhn* dosmqan dethdepdn, aim‘pbmn,amprenhmﬂj nahusserin,

narcotic analgeS|cs 0 Jate ni.cot.i

tt’@??WdFB’élQFﬂﬁlgBF,ﬁgpoxgﬂ@eﬁﬁgﬁmp? pr?qgramme ang nortriptyline or

mixtures thereof.

In a further aspect the present invention provides the use of HPPD inhibitors in
the treatment of withdrawal symptoms associated with an addictive drug which causes
dopamine dependent associative learning disorders. Such addictive drugs include:
psychostimulants like cocaine and amphetamine and also narcotic analgesics, opiate,

nicotine, ethanol, tetrahydrocannabinol and phencyclidine.
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WD 2008/ 020150 PCT/ GB2006/ 003099 -3 Nicotine is a
stimul ant which tenporarily inproves al ertness and

woreimsisbut  al so fornms a strong physi cal andPCT/GB2006/003099

psychol ogi cal chem cal dependence (addiction).
Through the use of cigarettes;3cigars, and chewi ng
t obacco, nicotine is one of the nost heavily used
addi ctive drugs. 5 Medical research has determ ned
that SoRkfingis aStitulil MhidhBibbR] ¥ Rhrb Assta®rtnet ONRI H8mory, but
many heal th problens, particularly l'ung cancer,
édishipsesa strengphysical Wawﬁhcmglcaiicg@ai@el deplrdenoé (addiction).
tQbacco, s heal t.h fe C e _m nim sed .t hr ough
RIS e e e b e AR P e BAE  it h Rns gfthe most
¢tvineaddphdicnveduber apy to assist themas dependence
on nicotine is difficult to treat. Pharmacol ogical
opt i o¥edigal resgarchhey doteppingd that emelspg iscomaiep epiteihuing factor

I I N ' repl her. .
3Gl nelial prPbRE S BER) WIE SRR Rl i R iovascular
Rivecase Many lbavsbatdos Heallh effees tinbn@simised i@opgle sa6king cessation.
i nvention prqvides for the use of a HPPD inhibitor to

act adVlamphnagkersayvish to quil pmpking bt pesdinharesggtherapy to assist them as
@%?%erflée%h I‘Ht:otme% RiflORAM &, ﬁﬁhﬁ%&ﬁd 18@%01%%? file treatment of
W be exploited as an aild to achieving stinence

ftolmore démoadence ard @irrently lpritdito micobive reptheement thé&rapy and, more

Ccravj,n | oweri.n he brain reward-threshald an .
R S e B o WtoR destat TGy Broted SLippivepess
may | ey eAaRT&FDR Prénash fot ilelusaBF h HIPPD Hhivitoftd 4cX as, inrer
concentrating and increased appetite. Cocaine is an
elanpstengpntda drgresse ardiuction ef brauwglop@oibe ridiy sfinaulant effect will be

' g . scribed as_a .
POIIHER M an S F8AUA i (Ain0R2 ISR REnB Brdtusts by reducing

2eviens Pweingahe bausewakl direstoldad Peyaties agheaicotine withdrawal
dependenc maki ng wi t hdrawal difficult. Cocaine ha

: ricul s .
BYEBRES: Waichaephachge deripersr ynqpdetiritapiitn siigHKRY carqggirating and
kq& dReq éi’é’%ﬁ olhere are currently no approved or
ett ph

ectl armacol ogi cal agents to help patients
addi cCedaine iscamoaiample off anbtireawnddictive drhgiCodambiis a sfiinelant, creating

P At e B o DAL b B b DG ERFa i ghercasbd encrey .

CovaRE tacadBe PhRIdaUBH pdyCh&bgRhl dpeddBcd! skt PRRIrawal difficult.
i nhibitor to I ncrease the brain concentrati on or

Coeting bas kecome phmsenend mest widelyarsad eccrdational isysiam the U S.

synpt [ ' r I Lncr et he
e sk O oo AR o prh R s o n
patieaind adaictédiercetaine vakialvaw €eins tHe@r HabdV THE sevierityedf wlth@awal

a pharmaceutical for use in the treatnent, of the_ . )
NTEPAPS IR PSS PE BINOT AssaRs for @atichts Filg taadthdrawe Teggvention

gli%vms,czﬂte‘/‘ @z\%\iﬁ,letgﬁ ggﬁ‘cﬁ@@ﬂjﬁBMf‘fH inB38RGhablauee rﬁr@ﬁt%tﬂ)gl or

sorders, armaceut1 cal ~ overcones and/ o
amedvieo phdemntihg apd ob kehuse therddverse dythptorisof cW@ine withdrawal, and

%%pe%ég %%JI&%H]E&)T o) s%gc%(sss/ﬁg V%'Ptl?(?rawal.

The present invention therefore also seeks to provide, inter alia, a pharmaceutical
for use in the treatment of the withdrawal symptoms associated with an addictive drug
which cause dopamine dependant associative learning disorders, which pharmaceutical

overcomes and/or ameliorates the problems mentioned herein.
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ot her things, conpositions and nethods for their use
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animal s such that an increase in dopam ne synthesis
and/ or turnover is achieved. Thg_present invention
therefore provides the use of at |east one conpound 5
capabl e of inhibiting 4-hydroxyphenyl pyruvate

e SR Oheb ey Ao, op B 445 Shposions
%ﬁch%@ﬁi%& fo3 YL (2880 15i0 % %aﬁﬁygg%@é@g‘#@ﬂéa@ggg&a gﬁagammals

i ch causes dopan1ne.depen ant Ive ni n
dpwnbrtbigrag inarcasa inidepanmat syrthesés qualfdritomloser ie pitneiadent

consi ot ihgrestt ity hePoriisiodirn e Soppbitdtish P rmind
etdaBR!of idifbitifl ﬁglgfiﬁﬁ%ﬁy?ﬁ&{ﬁ%’}rﬁ%te Ak ypheRe @Pm}' ilfﬁﬁanadn'i}nal in the

a particular enb sai d drug is” nicotine.
f nanwieeturenafednedicamertifor eheuy thedraptoaitrod theTwighdrawsletymptoms

i nvention.still,.further ovi des t.he use ,as descri bed. .
B0 B =gt Bla BARE SRS ifrrtas Pl ative loaming
sélselbRdn b4i@ Bhinhe. IBraoppticleR ehrdimentGaiididive diugds a drug selected
and 3.22. 15 The present invention still further

pfrew the group sonpdingofgeasainepaEpPfsRmeypRipls; picotinggethanol,

LR A et Mo ORI IR a0
dnioatyrge ras EnrthiePEihodimeansaad dnmlis cddagnepr esent i nventi on

still further provides.the use as described abov .
aher ei hie Bt Fegh s fprodides ajse gt Agsenibed sbove wheren

r QRd ﬁ‘l%&i@ﬁﬂénttchﬁfplﬁlgéfs a SHAPoUNIGRILRE R %@W%?lgg%s compound

therapies are we known in the art and inclu
pbtZlaed3.2Rabl et s, dragees, sprays and inhalers. The

prese invention still.further ovi des the use, as .
Gesor | DtPEOL OGEL T RGeS Heiet i ot dRipeLove wherein
bitip htdicamenildonpses & fiirthan ¢embb@itl Whichlis 4166 EdRble of inhibiting 4-
provi des the use as descri bed above wherein 25 said
nbgreaRberylpBuAe dioxysess (FRREP bR ap aimal. ni cot i ne
repl a - ' i .
further iE)Ir %Svelhgglg thp[%oen %Qgﬁlg@ glzgsagqueggqu}aségg gé%{é%de?br? ve wherein
saidimpdidimaneotmptisesus@dotine eplapemedtitiarapy. Shclhtjebtipe @placement
In a particylar enbodi ment said nicotine replacenent
therRa ety bRiovim e SR are g e PRI, b, dragees, sprays
ediipRget conprising said HPPD inhibitor. 30 In a
particul ar enbodi ment said buproprion may be
adni ni Brearesgnsiapentimedtyl fughetprovidesitheaweas desoriped atiovg wherein
Ss%}cfjmléfﬁgaD énnhi rkr)li Lor b In a E,t i1l further aspect the
pT esen fﬂyéﬁ?igﬂ provited™a kit conprising a
phar meRPreseal inyetfdnasill Metha@ruvideothe CREROEREB&] Afok8 herein
fromthe group consisting of: 1; =
said medicament is used in conjunction with a nicotine replacement therapy.

The present invention still further provides the use as described above wherein
said medicament is used in conjunction with bupropion.

In a particular embodiment said nicotine replacement therapy may be
administered separately to the medicament comprising said HPPD inhibitor.

In a particular embodiment said buproprion may be administered separately to the
medicament comprising said HPPD inhibitor.

In a still further aspect the present invention provides a kit comprising a

pharmaceutically effective amount of compound selected from the group consisting of: 1;
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phar maceutically acceptable salt thereof and a

w@basmoeasuti cal |y effective anmount of a ni cot PEIEGB2006/003099
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repl acement therapy and/or bupropion and a neans for
the delivery thereof to an anigal. In a still further
aspect the present invention provides a pharmaceutica
5 conposition conprising as an active ingredient a

CaTReREG?  BhotneSGHBaLY EGREROI Wy T el asceutially effctive
3 addunBd¥h McStinedeplREMSTR SR yCAU) o b@?ﬁ)%%%hea rﬁ@ztnts for the delivery

thereof and a phar maceut i caIIy ef fecti ve anmount of
nitkesedie an epinzadement therapy and/ or buproplon together

h
h \(l:mafr ri :rlg)afgﬂ%%tﬁ?%a tt%/l P ﬁ%g lp‘tﬁﬁmgtl|pmv“%§ratﬁ%€ma°euu°al

PeevipegEoR iR FIREALtnl ke GRIRDSIt bl PPArAseud@SS drReGve amount of a

above which is in a formsuitable for oral or
p&PEpewidelesthdi fram theagrpunconsishiag sf asgmoundyehe?;omd 2 ora

ghéAmgétg clagg a@d’e%b%hs%lt %h&@c?fr Llltb g;?clfeu{‘; QR e%{egh}(f)enarratgunt ofa

SCri I's 1N pa or m
f nrconnafep&dementshérapy mtd/s:elbmdslﬁdn fdpether With agdhatifaceutically
con3|%é6§§ tabl ets; |ozenges; hard capsul es;
aftfés BH BHEL- o | y 15 suspensions; enul sions;

di sper §4,p b?es@tﬁ%ﬁon dir Bﬁfh%lk Eto%lcférs %%%ﬁﬁaceﬁtﬂall’ B5m! ?(Eﬂtlon as

elixirs. “~The present 1 nvention stil urther prov
adgreabedhamyeivdath xsmmptﬁamt switabkesfor das or pdredembadiminidtiatibn.
is i formof hard or

is int dedfror sle [ th

sort oBheBrerem inifion ST SRBRE piowidts wioumicrical fopposilion as

f Hést:ﬂ_Béd o vileeh @ _nPEﬁﬁﬂBIéethh @@t'tab@é)ﬂﬂ? Q1 taﬂl‘i’ﬁhlét?atlo%Qelected from
descri bed above which is in a formsuitable for

pie e eansigting af: sablels;ilorengdy drerd eapeules maweoius Sespsngifns; oily
Isélﬁgeﬂ_sﬂjn@ érﬁ@fs&)lng A et %IF éﬁadeﬁﬁﬁlgﬁiﬂﬂ en#% y1¥1ps and elixirs.

ari ous convent |

p har maTheipresait uarehttam dllil\thirﬂiér p;foﬁldeea@ﬁﬁmﬁcbu‘tlo&d aghpskition as
pha ceut i cal gses that is _for admnistration

tsgeSﬁ%'PF Ve S{tHRdr s PS8 o preliuss s 3 the Srpmet hard or soft gelatin

gitions of the invention may be obtained by
conventional procedures using conventiona
phar ma€kapieseut ireocniitpxi gt ﬁl,rthﬁepﬂovid&lmphhrmacbtﬁicat tomposition as

R R TN
e 0. ARt EFR L SR 30y b

tiR&rad6hd dveRESRITFRME wedl KHoWER the biardcARichNGt indSWhic are
di luent, for exanple, calciumcarbonate, cal cium

epep#kt adapicddappharmacaasisplasirpasenthat @rfomthmntséretlmyo man and
5 of soft gelatin capsules in which
%E&ME@%E%%E%%U/ GB2006/ 003099
The compositions of the invention may be obtained by conventional procedures

using conventional pharmaceutical excipients, well known in the art.

Thus, compositions intended for oral use will normally contain, for example, at
least one or more colouring, sweetening, flavouring and/or preservative agents and may
be in the form of hard gelatin capsules in which the active ingredient is mixed with an
inert solid diluent, for example, calcium carbonate, calcium phosphate or kaolin,

Compositions for oral use may also be in the form of soft gelatin capsules in which the



-6 active ingredient is mxed with water or an oil
such as arachis oil, liquid paraffin or olive oil.
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use in tablet formulations include, for exanple,

inert diluents such as | actose,6sodi um carbonat e,

cal ci um phosphate 5 or cal ci um carbonate, granul ating

and disintegrating agents such as corn starch or

ab@iviifgrdaict; isRhiRed WAhIARL G} a7 BARuES 1 9GhALL BilAiquid paraffin or olive
starch; "lubricating agents such as nmgnesi um

sPBarate, stearic acid or talc; preservative agents

such as ethyl or propyl p- hydroxybenzoate, and

ant i - oxj,gait ' 1d . Tablet. .

f or mul at ﬁonsﬁ%@ﬁg%tﬁﬁggg‘%géa%% egglg?eél 12’ F e tplet formulations
nogtivdg, fonekampliindit dilntregsimhiae lacesdd, dodeurs UbesAte Malcium phosphate
absoqli(gti on of the active i ngr,edi ent within the o
gsqaldhmcathonats; sapulating ard disintegiatingagents schsaseim stexgh or alginic
2RG4.WinARP §BLANGRY ok Behl; Sfabrits] | analeq

coat’i ﬁré ag.e%%s and arsi gcgggfgtgﬁabﬁngﬁgﬁgeﬁﬂg ﬁ(gmagrlﬁ?gnesmm
Asjeraalgsstearsyrend diaks; pidsérvetdvreerpgahts suctoms ethyl dripeopat pi ve

[ edi,ent in finely .powdered form.together with one
ol:;}%rrr%’fy@ eﬁﬂ%ﬁwe‘éa?ﬁ"é’é}q%{}tsa%@ Bt %Pgl% 8€fendi ng 15

agents, such as sodi um car boxynet hyl cel | ul ose,

met hy| Tailétuboeeatitnsdnax pumapyleder bydted tithdr 66 frod 59 @hdam

al.gi pate, polyvinyl-pyrrolidaone, gumtragacanth _and
iR 2tn MR s inbsorbon A e geiive metrshemi s itin the
| @girbintedtiRd] 1R ¢e RSRiprove LR gféﬁflﬁY %d/of@)(g%kﬁﬁh&e, M either case, using

oxide with fatty acids (for exanple po yet hyl ene
syoaxenitompl cagting egerdemyhproonlupgsohititimvaf inghbigitene oxi de
with long chain aliphatic al cohols, for exanple 20

" ' )
ept ad&@@%ﬁ@&&@&@%}%ﬁﬂ%ﬁ&allf ot AR4RE ﬁgweﬁﬂgg&]gﬁ%‘r}nﬁﬁmly

of ethylene oxide with partia esters deriv
fremidgredcions tegrthen Withxorteair nsure bharmapeltically etdeptabiresuspending

.t ol I L ti t f
SR Ren BB A g e EPE BB om fatty
dgidebs ypropyheethyloblLaodey Sedieta SiginhE, pRXARRYIS RRIMEAL séléﬁn?agacamh

sorbi t an nong-ol eate. Agueous suspensions w | al
P BEEY 4cPCiaoiHeRETHNS AR WSHingmeentp peshearsegithieer ¢andetsation products of

: - ant i - oxj dants

32 Sl o S BORRRRB B 2 Rb

tcogdnbgronprotucs 6f etiylane mgdawith dsngSokaédt slighatc ageRdls, for example
such as sucrose, saccharin qr aspartane). Gly. ) )

Y ER ATrEP NS Chanelo PhATERINBY PEAdHBIE 4 sz'glmﬁexai@tw%pamal

leStafsQIHOB frofh Rtty YIS hAPL Befidl shGUf o%x@ét‘ﬁ?féhé s@blto

olive oil, sesane oil or coconut oll’) orIn“a mnera

dianoolzate( enedndamsatipy piaglupta oéthiylehe o¥¥Oe2AEBpAAAISERrs derived from

006/ 99. -7.Theg oily suspensions al so
R D R A o e Sl BEDERB LG R0t rono-oteate
Aqueous suspensions will also typically contain one or more preservatives (such

as ethyl or propyl p-hydroxybenzoate, anti-oxidants (such as ascorbic acid), colouring

agents, normally together with a flavouring and/or sweetening agent (such as sucrose,

saccharin or aspartame).

Oily suspensions may be formulated by suspending the active ingredient in a
vegetable oil (such as arachis oil, olive oil, sesame oil or coconut oil) or in a mineral ol

(such as liquid paraffin).



paraffin or cetyl alcohol. Sweetening agents such as
t hose set out above, and flavouring agents may be
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conpositions may be preserved by the addition of an

anti - oxi dant such as ascorbic-acid. D spersible

powders and granul es suitable for préparation of an

aqueous suspension by the addition of water generally

cont ai ' j ' r.wth

i spor S oy 36{pelfiohdaF dhed Bhntb AR en i Lo Suchshpgsa, hard
opanthreopregdealachdl.ves. 10 Suitabl e di spersing or

wetting agents and suspendi ng agents are exenplified

by th [ bove., Addi tianal .

phar g o o P S B30T bl wat B apging agents may be

s aédzidaoipruyidd 4 pmatablengal prepghratignour i ng agents, will

generally al so be present. The pharmaceuti cal

conpositians of t.he invention | so, be in the form

of or 1 i Epthpstiafs Y PEorderEhy s s Emakonaay-Badaat such as
vegethabhedoi |, such as olive oil or arachis oil, or a
mneral oil, such as for exanple liquid paraffin or a

m xt urg. of of .these. Sujtable_ epul sifying agents

Ty beDi PO B AL ETRAIer SR I PRPAGUIRE o8 g Raucays
gsiBpERAMH BY BE a0ifioh bR GALRBERbrallAttah s REGHiidrOfent together with
phosphati des such as soya bean,” 20 lecithin, "or

e’ isPesise op detting agsst, suspending vgent indmé at myrequegtsyatives.

hexi tol anhydrides (for exanple sorbitan nonool eate)

and cogdansadisaising eevelimgkeddGndai ' i

with ethyl ene&gxi %e suchgasgepol ryl/oxysgtelﬁg{i%%%nésg%%ig{;%nnphﬁed by
nhagsaleade meniienashabost.ons may al so contai n sweet eni ng,
flavouring and preservative agents. Syrups and

el i Xi 1 8adTBY¥nAPhhRAIBLh LAY 20kd b‘ié[f\@;&%‘ ! | ~
as gl ycerol, %25 propyl e%g glpylg%o , S@E}&E?, %ﬁ?ﬁgg%g%@%bﬂavomng
cdgelaunse agents, widhgeabrally ebsntbeipnesantdenul cent

preservative, flavouring and/or colouring agent. The

phar mepRiiHaAahc 8BRS po QRS nd B H iiRnfGn Iy HiS ve 3 Me¥hm of oil-
a sterile injectable gueous or olly susp¥n5| n,
vihiveterremyulgiens. or mul at ed according to known procedures

WO 2008/ 020150 PCT/ GB2006/ 003099 -B using one or nore

of t herRRRyYHabe Gy Bk SRRES Ay 0d; i
suspendi ng agents.” \/\hﬁ%géthg\g/gﬂbsedgﬁ a‘ﬁgﬁtg? gﬁg’g% %\S/é’?l’%ammeral
stile sudhesifor @b Bqwid ppeaffn boantivtyrad mylf tikesst eri | e

I nj ectabl e solution or suspension in a non-toxic

par entseriab e ¥ndg | | Ob courri

exanple a 5 Sofﬁ?l?%%ﬁ?lﬁ%%%ﬁ%bf?lg%xg '%cl)%/’%g{maﬂy becurring gums such
as gum acacia or gum tragacanth, naturally-occurring phosphatides such as soya bean,

lecithin, or esters or partial esters derived from fatty acids and hexitol anhydrides (for
example sorbitan monooleate) and condensation products of the said partial esters with |

ethylene oxide such as polyoxyethylene sorbitan monooleate.
The emulsions may also contain sweetening, flavouring and preservative agents.

Syrups and elixirs may be formulated with sweetening agents such as glycerol,
propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent, |

preservative, flavouring and/or colouring agent.

The pharmaceutical compositions may also be in the form of a sterile injectable

aqueous or oily suspension, which may be formulated according to known procedures
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Dosage The anount of active ingredient that is
conbi ned wth one or nore excipients to produce a

wareglozoidosage formw || necessarily vary depepdi/6$2006/003099

upon the host treated and the particular route of
adm ni stration. 10 Cenerally, -8-formul ati on i ntended
for oral adm nistration to humans wll generally
contain for exanple from0.01ng to 10ng of active

: ; ! . . '
S e AL O g BT Dt Bl i s,
Daselghavwebeen hntisned ddovgeneral | y contain about 0.1 ng

to about 500 ng of an active ingredient. 15 More

specifjcally.,.a rul ati on _conpri sing .conpo 2, for
ot i nicfiah R A ARG b p PRATC AR dotyig or
WiibdenSion &4 @hbﬂ—t&@@bﬁbﬁefaﬂ%—a@&?ﬂiﬂl@ dfii@inoP s, foPexample a
l'ing of active agent per of bodywei ght conbi.ned

welubionn dgpndpredile and conveni ent  anpunt of

exci pients. Dosage unit fornms for a fornulation

qyd'ggégsi ng conmpound 2 will generally 20 contain about

.1 g to about 100 ng of an active ingredient.

However, it wil] be readjly understood that it may be. .

neces sty g 3eUVR ngaesert (A1 15 HBEd Vi i°Rg PEHOERFcipients fo
S)gmd&b%tsﬁ{g?@désﬁ%@ﬁﬁﬁr\gﬁl%eé%ﬁl@ W) ledeN@WB uPBAl teBHost treated and
ractice I'n order to take account” of the nature and
sle/particylaofoutend adonuistratom. or di sease under treat nent,

any concurrent therapy, and of the age, weight,

genot ¥pe At 2 Fatitolﬂgntg dd&0} ora? RArhEE&IYbA % humans will

treat nent. nerally, in therapeutic use, It Is

ean¢rshy echteingdbr exaopiphemt (.0kmabtx bimg nfjadtiyetagent per Kg of

L nyent.i ul d. be, adm ni stered.so that a dose_.of .the

BBERY Pight SsRIaped WHn AR SaproPHds FO4 FEReR L ARp TG Of Sxcipiotts.
pharmaceutically acceptable salt thereof) is received

whi ch Dasaggyemefoains will igendrally eomg@an @b@@@0Rnigdo 2Bout 500 mg of an
n%#g/ g%éé%ﬂgr 0.001 to 500 ng/day nore WO 2008/ 020150
BEtYCB 03099 -9 specifically, 0.05-10ng/day and
0.1-5ng/day or 0.01 to 10 ng of active agent per Kg of
bodywaiigietspetafitallyg b femuildtioneoegsaing dompound Aefdr doswsle, intended

re cifically, for a.gonposjtion .c risi
St al Aiiaish 5teg tonurips Sifl GPRRSELY 26 JOF aniple from 0.01mg to

R sraggde AARL pér KO prg&»e@ght R6@8{rdl R tH M 4@?0é)ﬁate and convenient
invention would be” 5 administered so that a dose of
ehoupPHBxXcipidts-t or (or of an equi val ent anount of a

phar maceutically acceptable salt thereof) is received

whi ch D3, GeRal BlrnY bk folkfulhAs ComPrifRPohBorhd 2 will generally
ng/ kg/ day; or 0.01 to 100 ng/day. More specifically,

towmnzboneeh nig ®xbout 1000mg od ay activg iogredieot. Sny/ day or
0.01 to 1ng of active agent per Kg of bodywei ght daily

However, it will be readily understood that it may be necessary to vary the dose
of the active ingredient administered in accordance with well known medical practice in
order to take account of the nature and severity of the condition or disease under
treatment, any concurrent therapy, and of the age, weight, genotype and sex of the patient

receiving treatment.

Generally, in therapeutic use, it is envisaged that a composition according to the
invention would be administered so that a dose of the HPPD inhibitor (or of an
equivalent amount of a pharmaceutically acceptable salt thereof) is received which is

generally in the range 0.00002 to 10 mg/kg/day, or 0.001 to 500 mg/day more



given if necessary in divided doses. Al ranges
t hroughout this specification are inclusive. 1o For

we@spok@Esd rom 0. 01 to 100 includes the val ues BCODGB2aWE/003099
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100. Intermttent dosing of the HPPD inhibitor (or of
a pharmaceutically acceptable _salt thereof) may al so
be desirable. In addition to assessnent of the overall
condition of the patient, the effects of

adm ni st.rat | of 1 he PD..i nhi bi t t her eof . be

Retisp i b doeuday andPiirrpatey o Yk iome aher iyeasent per Ke of
a5s@MRcightiadly Bivenlif fideedshBinalAacd d&dest he i nvention
there is provided a nethod of treating and/or

reventing depressi on conpri.sing adm.nistering to an_ .
Bl MptE secchiali, REa FPpPofipR ComesiarBeRPOBH 202 o 2 in

c ] ) ] . )
cAEROuI: 1 45 L QY€ SRUEPRRLRLER Bl iy cptign youl e

abdminist@ed ko that s tbsd offtue HREP iakibétot (cvfof th equimalemttanamunt of a
& B e Y kPR e histreia v bR bR is EFeriyin the range
agdgoed {cpﬂnigﬂ(?d%{ BE0.VET00 Sig/da§SPRRS bfetBichey, ffd%ﬁbetween 0.05 to

devel opnent” o opam ne dependant associative |earning. _
di@og/day end .1 te aimg/dayionRI01dorkprg ef angivadednt pet g ofiodyoveight daily
sai ' . ! ut i Ly effectiv ount f a . .
2B D B R A B9 b SR A Bncson e nctusve
chomsamplelfrom. QL toalld izcladesah@ alaedP.0s bhd 000.as

descri bed above. In a preferred enbodi nent of the

i nvention said ani nmal..i u . bein HPPD ..

e PR BRI Rty sccpta
| sunahiéreof) maicdlswlee éatrpslends  of formula | (the term
formula I may be interchanged with conpound 1): O

PO/ GHRRITBEEB58 stHept S oerel sprriion o1 By ptions e effects of
(ddhinistrEtién & the RAGD iniRioe tHbredT iy B frofiorb W StaRddRd clinical

when G is N then only one of E and R2 are present;
chemical and blood assays.

In a still further aspect of the invention there is provided a method of treating
and/or preventing depression comprising administering to an animal a pharmaceutically
effective amount of a compound selected from the group consisting of: compound 1; 2;
and 3.22 or a composition as described above.

In a still further aspect of the invention there is provided a method of treating an
animal suffering from withdrawal symptoms resulting from addiction to a drug which is
responsible for the development of dopamine dependant associative learning disorders in
said animal comprising administering to said animal a pharmaceutically effective amount
of a compound selected from the group consisting of: compound 1; 3.22; and 2 or a
composition as described above.

In a preferred embodiment of the invention said animal is a human being.

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
T—( @ (Compound 1)
Q



Dis hydrogen or R3; E is hydrogen or R4; or D and E
toget her are C2-C3al kyl ene which can be nono- or

w@eiogosubst i t uted by R6; A is Cl-Cal kyl ene whPCHGB20W6/003099
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"is an alkali nmetal cati op—ag

be nmono- or poly-substituted by R5; or A may
additionally 10 be carbonyl, opygen or -N-R7- when D
and E are other than C2-C3al kylene; Rl, R2, R3, R4, RS
and RB are each independently of the others hydrogen,
IkyI phenyl, Cl-C4al koxy, hal ogen, hydroxy,
gﬁgn’hydroxycarbonyl or. C1- C4al koxycarbonyl; or R2
aqqsﬁ4 toget her forma C2- C4al kyl ene chain which can
be interrupted by oxygen 15 and/or carbonyl and/or
sul fur, with the proviso that t@e oxygen and sul fur
atons are separated by g
R7 is Cl-C4al kyl, al koxycarbon
Cl- C4al kyl carbonyl ; R036 i*§ hy

oXY, (TO?’M wherein M+
ni um cation
hal ogen, C1-C 12al kyl sul f onyl oxy, am no,
Cl- C4al kyl thi o, Cl-C 12al kKb sulp#nyl, C1 20
Cl2al kyl sul fonyl, Cil-Cl2hal oal kylthio, Cl-C
13¥hsreias kyI sul finyl, Cl-Cl2hal oal kyl sul f onyl ,

C
%- % Koxy- gin @@41 %’ls hfg{l r?{ﬂy 0%10f(]§6aqdk%7xare &esem
Cbak hytheged ongd;, C3- Cl2al kenyl t hi o,

% ]1'1 | ken I ul finyl, C3-Cl2al kenyl sul fonyl, C3-
2% Vﬁﬂ%’?"t > 0B3- Cl2al kynyl sul finyl, C3-C

1@34n@'ﬁ%| §t‘H|51f é}@ﬂ 03%%@ R4y ERY M&Qm-q olsylﬁubstxtufed by Rg;

C4al al koxycar bonyl - d - C4al kyl fin
(Séél qrebrdn h ca@1bmotaadrippls suifstiged by Rs; or A may additionally

%%f%a| kox%g%ﬂq&(()) d@ 2 Sl Cl- 04% %%*F (a% (gg%hm)cpg@leﬁe

RRATFBORZ NG ) &hd RBQ&WHM%%%H ofdhe others hydrogen, C,-Caalkyl,
C18alkylcarbonyloxy, C18alkenylcarbony ox¥
B & yalkos brisdrasn oyroxns cyarss Prdieaysarbawt BoRy| oxy,

ar bonyl oxy, Cl1-Cl2al kylt hi ocarbonyl oxy or
C(%a%% f%ﬁi ocar banoyl, wherein the al kyl, al kenyl
amd{ﬁzhid}Rhytbgghmprn @dly- @ﬂlls_,dﬁe\@aﬁﬁ@ﬁbﬁ) Eﬁﬁlﬁ@lnterrupted by oxygen

PCT/ GB2Q06 - 11 tuted by h
‘{é%aaa%@wp Orée‘}flﬂk Wt 8 Pr‘dlsc’c%é"l 139 Pémerli 3¢ sulfur atoms are
Gkp Q@?éd'%'aﬁ%a%@&ﬁ@metﬁ?leﬁé’g@ﬁ or R036 is phenoxy,
in heny

phenyl t hi'o, phen | sul fonyl,
pﬁeﬁﬂls@aﬂ@mﬂﬂ@ﬁm@bonﬂm|€y+(§4allwma§bmwy benzoyl OXy or
benzoyl - C1- C6al koxy, wherein the phenyl groups can 5

i Rosg uﬁrlmydb@qs GO j whitreih M és or alkali metal nafonhyr ahahegen cation,

r oal k al
Tipsn. 6 Sl Gaedhyimiae, GoSa i gl Ry o,
He L AE lfsﬁ’l*f& 1 Heteghsehikonib, C toaWyi@M¥yl, C1-C)hal
Hel%m g-(GOy olr I%etolls) Nli 1?01:@;191% ryf(lﬂ ¥l Cr-Crzhaloalkylsulfonyl,
C,-Cesalkoxy-C;-Cgalkylthio, C;-Csalkoxy-Ci- Csalkylsulﬁnyl C;-Cealkoxy-Ci-

Csalkylsulfonyl, C3-Calkenylthio, C3-Cpalkenylsulfinyl, C3-Cralkenylsulfonyl, Cs-

Ciaalkynylthio, C;3-Cjaalkynylsulfinyl, C3-Czalkynylsulfonyl, Ci-Caalkoxycarbonyl-C;-
Cjalkylthio, C;-Csalkoxycarbonyl-C;-Csalkylsulfinyl, C;-Csalkoxycarbonyl-C;-
Cialkylsulfonyl, (C;-Csalkoxy),P(0)O, C;-Caialkyl-(C;-Caalkoxy)P(0)O, H(C,-
Caalkoxy)P(0)O, Ro37R038N, Ro30R040NNH, Ros1R042NC(O)O-, RossRoasNC(O)NH-, C;-
Cigalkylcarbonyloxy, C,-Cigalkenylcarbonyloxy, C,-Cisalkynylcarbonyloxy, Cs-
Cecycloalkylcarbonyloxy, C-Cjjalkoxycarbonyloxy, C1-Cipalkylthiocarbonyloxy or
Cy-Crzalkylthiocarbamoyl, wherein the alkyl, alkenyl and alkynyl groups can be sub-
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Het 07, HetO0g, Heto9, Hetolo and Hetoll are each
i ndependently of the others a five- to ten- 10

wOoreebme@Ea0 nonocyclic or annell ated bicyclic ripPQgr/eBte/n3099

whi ch nmay be aromatic or partially saturated and nay
contain from1l to 4 hetero atohks-selected from
nitrogen, oxygen and sulfur, and each ring system nay
contain not nore than two oxygen atons and not nore

tdhAfted WP hedbdl C, 4 MBxy, A\ AC e 1thio) €, T akoRuifSe] ¢, -Calkylsulfonyl
0cd B hakp by °Ci- Osal kyln,@ G T oA G
Cr-beBykk@0y, Cl- C6hal oal koxy, Cl-C6al kylthio, Cl1 15

al kyl sul finyl 1- I f onyl .
Rt e, Peaidn Ry B eutfopyl Phamy fonylamino,
hilepgBRAlforBYAOberZbioRy 6f bézophenUsalk &g whiein the phenyl groups can
substituents on the nitrogen atomin the heterocyclic

rinernarecsubstiveted preaer IRATCGBeF DyRIBIEenREYS,; cRo8oC:-Redlsyl, Ci-

1 h ind dent |
e ioalif o CRf M CREMOABNE, P2°0, ' 0 Roar and’
F@Q:i&;;(,t 19 g%tl‘w H@167-tRQ)3 HCQMU]‘M‘ﬂ'D He@g@ﬁllﬂ@.’fyl,dﬁatﬁ@l(@@%r Hetg -

R042 together or RO43 and R044 together are
pY&oeDi WheT8D pi peri di no, nor phol i no or t hi onor phol i no,

i.ch - VA t:] S . _
e ) et
whenbiérad nik@dcyddic loy amedieted bdiyclid alnk pyster@iviBAhalay dielaydmatic or
C3- | oal kyl, C2- | ., - C4al k .
BRI S b ST BTt Lt Al A Teq P a L Birogen,

%%g&%&ﬁ It S0RSNAd ShcHRELs Y2 B3§/cBR@AMbt more than two oxygen atoms
P @B2006/ 003099 -12 tines by Cl-C6al kyl,

@hd@ehalosathiy two gificstinks yd theringsiysienalsethopn besnbyied by Ci-

apQ, ~.hydrox [Qr i tra; | y@r O
A Gy PRt R Gy, Cletali B3t Pl EpaRyhio, €
G nukiany| C;-Caikylfolsyh i (CoC 4 bigpBathinosulfdast, rii(C,-Caalkyl)amino,
possi bl e for .the phenyl graoup t% be substituted one ar
R QEEN£CanPsH1Tp) or &p@é{i,@ﬁ ’thqg_.l_ BigHets 9N Rlyq nitrogen atom in the

z da)'e = , hal ogen, cyano, hydroxy
%gfggcﬁgﬁga%%@g{%ﬁ% O M+, wherein M+ is an
HR s RipssnBE:8 Roga RoarR s, RamnBods Lamd Ratsi aomeachhindepgadently of the others
%— Cl2al kﬁ ﬁl ﬁ(ogyl oxy, am no, Cl-C4al kylthio,

deassy ok <ef¥YROr, C1- c12al kyl sul fonyl

e Kbt &} dnli- 108} b d together or and
& ‘012ha43§§rgky| L1 R Sl PR S0t RIMJ. gether or Ross and Rou
together are pyrrolidino, piperidino, morpholino or thiomorpholino, which can be mono-

or poly-substituted by methyl groups;

orTisTs

wherein
R34 is hydrogen, C,-Cjalkyl, C;-Cshaloalkyl, C3-Cscycloalkyl, Co-Cjalkenyl, Co-
Csalkynyl or benzyl, it being possible for the phenyl group to be substituted one or more



10 G - Cbal koxy- C1- Coal kyl t hi o,
Cl- Coal koxy- Cl1- C6al kyl sul finyl, Cl-C6al koxy-Cl-

w@g@Bkniisul f onyl , C3-Cl2al kenyl thio, C3-C PCT/GB2006/003099
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12al kenyl sul finyl, C3-Cl2al kenyl sul fonyl, C3-

Cl2al kynyl t hi o, C3-Cl2al kynyl sul.i nyl,

C3- Cl2al kynyl sul fonyl, Ci1-C4al koxycar bonyl - C1-

C4al kyl t hi o, d -C4al koxycar bonyl - d - C4al kyl sul finyl,

(Céllngé%g:tﬁ Q@E%y%h%fn@ﬁ k@‘? ﬂt&é @ltb haloalkaxycalpeen, cyano,

I—Ibﬁﬂroiﬁaﬁ}zﬂ/aﬂmamy) P(O O R37R38N R39RAONNH,
1R4 oYe! RIANCLO N
3CH NE(W)P% 1 '\:%@)21%11@'&4 kehyaveloalkyhfadxaplkenyl, Cs-

A Y B Bt oSt g st s

1ﬁmekwm+@aﬁnyb@awmsoarbny1 C-Calkal ky{-Chiateatitdanmlbgen, cyano,
e|n the al kyl, al kenyl and al kynyl groups can be
f’?‘¥6‘? armbrg; hal ogen, Cl- Cal koxy, Cl- C6al kyl thi o,

Cl Gbal kyl sul finyl,.Cl-(G6al kyl sul fonyl or by 20

cRaris hydioxpdd M’ s%@%% is phalrph trtel, cafipre Ay B RivAY fation,

p f u y

PRGBS LR CRE s, ooty -

[ Cljaﬁqyi‘sglfpmﬂstC@hhbJraIKyﬂthmp ma{@/]bhalcgaﬂlqumtinyl CuOphuakkglisulfonyl,

R P R TS B S v
C@@@@)‘]é\hﬂﬁ‘ﬂﬂ‘ %mﬁeﬂﬁeﬁﬂth%@ﬂ@nﬁk&{f%ﬂlﬂ’c%ﬁt@ - E[Jafenylsulfonyl, Cs-

Het s-'sul f -sul f onyl
I—@tzﬁlif—wlmq )C3 th]éib’EYlﬁUIlﬁel‘/l? Cz%tﬂkyﬂﬁm&onﬂeCl@mlhdxycarbonyl Ci-

re i nde I a five- to
ajrk f'iﬁ hper ed‘alrlﬁ%%c ?deé(“g “P%l i,oa%{fa%qxlygar ?Wﬂ -Ci-
s@&nmmmsm (@mm)@omwc cqrc4ant@1—(@ lauavkos@wtﬁoeﬂ(cl-
may_contain from1l to 4 hetero atons sel écted from

n(lj‘taluﬁ?j‘é(w(o?;@ ]53(7%@1) ResolRaoBNH, uR 41 RaNCEROh RisRg NG OONHE-,
L R Y i

two™s U
aanldaﬁi}émdnmythlye@lmzaﬂdoxyﬁﬁhblkydbxy,@ (Q@ﬂh&ldﬁbé@yﬂ)()nyloxy or Ci-

%é%%a;itﬁlg%%ﬁ)ﬂg%y O% a0 qlh ﬁ%’bl OBaI k )tlnqlll grou%él can be substituted
TR s .

MYER® Q§r by phenyl, and the substituents on the

rﬁt r1so erﬂo% %@ei?ggntlcb %&nﬁt ]}é&lieny%él%%gﬁdrgﬁenﬁiﬂlﬁéﬂgammo

%Enﬂsﬂf(ﬁ@myl, h@iﬁpgrw@r& bynzﬁbfyl—Ulsz@lkbﬁy,St bdﬁﬂgipa@m £k the phenyl
Cl- Coal kyl ; or R37 and R38 together or R39 and R40

{SBRRISHB filrgto hﬂiubéﬁalmhgnq YgeelsdmesybyrRpdpgsndnire4cyano, Ci-Caalkyl,
cgg@mas;a O PRy Hnlfor (RLEBAIAIRy, oY PhO! | 1O oF

i onor |no can e nono- pol y- substituted
oy R}Eishygrogp Hlapsthloo Heﬁ subfinha, Hgtg-sulfonyl, Hety0-(CO)O or Het;;-N(Ry47);

wherein

Hety, Hets, Hety, Hetjo and Het,; 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, C1-Cghaloalkyl, C;-Csalkoxy, C1-Cghaloalkoxy, C;-Cealkylthio, C)-
Cealkylsulfinyl, C,-Csalkylsulfonyl, di(C;-Csalkyl)aminosulfonyl, di(C-Caalkyl)amino,



R50-z01 \0 R 49 (T3); 10 wherein R49 is Cl-C4al kyl,
Cl- C4hal oal kyl , C3-Cé6cycl oal kyl or hal o-substituted

w@08020160 oal kyl ;  Z01 is a chemi cal bond, S, BO/6B2006/003099
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S2; or -C02 R50 is hydrogen or Cl-C3al kyl ene whi ch
can be substituted by the foll.gui_.ng substituents:
hal ogen, hydroxy, Cl-C6al koxy, C2-C6al kenyl,

C2- Coal kynyl , C3-C6cycl oal kyl, CI 15

k - Cl- | k i . :
CHBA ¥ty BRSPS en(e P B Pl s i the
Chete%%lkyﬂmgs%me&ma@dlaic;’geﬁxet anyl ) -oxy, benzylthio,
benzi/RI sul finyl, benzylsul fonyl, phenyl, phenoxy,

pRen st o Mp)%mﬂzts, i Ragl angiRap h@rﬁfpls mdﬁgmdently pf theiothgrs
pﬂf’?ﬂo?én fera if@gp(?enyl and benzyl - cont ai ni ng groups
| 1Y ERHT P e s

i tut ed by one or nore Cl-C6al kyl,
CRy; &2RY: Gedektier or Ry 0@tk eopethefdr R AL ®a) kopéther or Ry; and Ry
hal oa@ cyang, . hy drox% and/or nitro 20 groups; or R50
i ogshengie, PWllé@Pn@lpﬁ% igpynerheting erehiomegipholign waichicag be mono-

g 1 jtuted by one or nore
C&P@ZI Eg%ﬂﬁtgibggﬁe%yéy%% C1- C6al koxy,

Car Tah@} oal koxy, hal ogen, cyano, hydroxy and/or nitro
groups, or R50 is C3- %E%fl oal kyl , Cl1-C6al koxy- or

Cl- Coal kyl -substitute cycl gal kyl , 3- 25 oxetanyl
or Cl-Cb6al kyl -substituted 3- anyl; or T isT4 WD
2008/ 020150 PCT/ GB2006/ 0030 \ 4 8045 Q (T4); N
wherein R045 is Ct-C6al kyl, I oal kyl,

C3- Coeycl oal kyl or hal o-substitut ed T@chcl oal kyl ;
and their pharnmaceutically acceptable salts, isomers
and enantionmers. 5 The conpounds of formula I also

i nclude the salts which such conpounds are able to
formw th am nes, alkali nmetal and al kaline earth

NRhakifases or quaternary ammoni um bases. Anpng the

al kal'i netal and al kaline earth netal hydroxides as
SBhstlS Gxé}mlécy}s CidpbaloalkyhéhtGaopcledibyll af hpbo-sribdtutdd €nescycloalkyl;

dr.oxi Li.thi di M pot assi um nmagnesi um
an?i l%%lcg ti%‘fi g%@g(§ﬁz . hydr oxi des of sodi um
aRs) ﬂ;QlyﬂtHgaﬁ 6t QPC; &k sient %ldhfcaﬁmib @@b?stlfﬁltbd Bia ki following substituents:

amoni um salt formation include a
halogen, hydroxy, C;-Cealkoxy, C,-Cgalkenyl, Cz C6a1kynyl Cs- Cscycloalkyl C-

Csalkoxy—Cl-CGalkoxy, Cy-Csalkoxy-C;-Cealkoxy-C;-Cealkoxy, (3-oxetanyl) -oxy, Ci-
Csalkyl-substituted (3-oxetanyl)-oxy, benzylthio, benzylsulfinyl, benzylsulfonyl, phenyl,

- phenoxy, phenylthio, phenylsulfinyl or phenylsulfonyl, it being possible for the phenyl-

and benzyl-containing groups in turn to be substituted by one or more C;-Cgalkyl, C;-
Cshaloalkyl, C-Csalkoxy, C;-Cghaloalkoxy, halogen, cyano, hydroxy and/or nitro
groups;

or Rsp 1s phenyl, it being possible for the phenyl-containing group in turn to be
substituted by one or more C-Cgalkyl, C;-Cghaloalkyl, C;-Csalkoxy, C,-Cshaloalkoxy,
halogen, cyano, hydroxy and/or nitro groups,

or Rsg 1s C3-Cecycloalkyl, Cy-Cealkoxy- or C;-Cealkyl-substituted C;-Cscycloalkyl, 3-
oxetanyl or C;-Cesalkyl-substituted 3-oxetanyl;

or Tis Ty
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wel|l as primary, secondary and tertiary
C -G $al kyl am nes, C]-C4hydroxyal kyl am nes and

w@2s08dzl1tkoxyal kyl am nes, for exanpl e nethyl am P€T/GB2006/003099

et hyl am ne, n-propyl am ne, isopropylamne, the four
butyl am ne i soners, n-anylam hé4-i soanyl am ne,

hexyl am ne, 15 heptyl am ne, octylam ne, nonyl am ne,
decyl am ne, pentadecyl am ne, hexadecyl am ne,

hept adecyl ami ne, octadecyl aig ne, nethyl et hyl am ne,
met hyl i sopropyl ami ne, nethyW#éxyIan1ne

nmet hyl nonyl am ne, nethylp e
nmet hyl oct adecyl am ne, fi?w buf yl am
ne, hexylheptylanine,

et hyl heptyl am ne, ethyloctyla
hexyl octyl am ne, di met hyl am n I di et hyl am ne,
d| n propyl am ne, diisopropyl atine, di 20
| am ne, di-n-anylam ne, diisoanyl am ne,
W %? am ne, di heptyl ani ne, dioctylanine
RHaRA i
SRAPAT 01y, - HARANS AT 5y AN APRELANFed s Copeont

N it phmmuamlbeaccapﬂayleamm sonferdatiddiuhtiemar ne,
yI but enyl - 2- am ne,

t
3, Eﬁ? eﬁ{; COElpg}Hl g}e f Hﬂlélﬁléﬁiﬁ \é(}ﬁ the salts which such compounds are
bt fere Wlt@rﬂnﬁﬁes blk'aH%J‘!Mlaﬁmaﬂ{%lme Ez{rﬂ‘g@@ﬂ BARD 6t quaternary

tri-n- proplamne trllsopropy
tamm(pplglgttypgnﬁfy@ngttm alkalh oretal and aﬂkahne earth metal hydroxides as salt

t A

ey RE A e Sl e Rt i M sridenadiihivey epdiom.

@maﬂssm, fagneianphdclyiniht bitsspedMlyBkhY8roxides of sodium and
g} ui nol i ne, morpholine, piperidine, pyrrolidine,

e, qU| nuclidine and azepine; primry

2{ Dosymar 1o op e SO o R e 8B i stsgrgmmonia as

wellms primgpay spccnﬁhm edldrtem,aryp@ﬁﬁfyglaﬂdywmaﬁ I8 shydroxyalkylamines

U1 SRS DU S0 B55alY Sl g e ropyanin

is® liaglitiefoanButdl Rec
RPNt A OBU LS Ly HEC Ul hocamine

h‘fPtlélﬁ’é‘FIFes eetylaging nenylaming éecf}dmmnof paﬁddesﬂaﬁmtd;rhbﬁadbcylamme

lise af for ae | a
ﬁé&?&i e angﬁjelegcta & ?A?l‘l}l meh @&f?élaﬂe Jpetay pr,'lagwn@,r
mnthythesplating, nmhyﬂhorgliéhlggl énghﬂ, el@aﬁ@'c&:%im@e rQeth c?d%ylamme
%}@Puﬁa@mﬁ egljy?@?pﬁgé @Mmglmlnpohmﬂaptylmmeal SO
Ieilaat b eX3
ST S OBAGT f AdSBH fpfio.o
wheylesiiserm-anylemine, disengilsninetihex@shine, diheptylamine,

dioctylamine, ethanolamine, n-propanolamine, isopropanolamine, N,N-diethanolamine,

N-ethylpropanolamine, N-butylethanolamine, allylamine, n-butenyl-2-amine, n-pentenyl-

2-amine, 2,3-dimethylbutenyl-2-amine, dibutenyl-2-amine, n-hexenyl-2-amine,
propylenediamine, trimethylamine, triethylamine, tri-n-propylamine, triisopropylamine,
tri-n-butylamine, triisobutylamine, tri-sec-butylamine, tri-n-amylamine,
methoxyethylamine and ethoxyethylamine; heterocyclic amines, for example pyridine,
quinoline, isoquinoline, morpholine, piperidine, pyrrolidine, indoline, quinuclidine and

azepine; primary arylamines, for example anilines, methoxyanilines, ethoxyanilines, o-,



The organic substituent Q may be an inert substituent

of any desired structure, provided that the conpounds
w@ooBoearsd a | retain their action as HPPD i nhi BCT/GB2006/03099

animals. Such tests of these conmpounds may be carried

out in accordance with the 15 experi nental nethods

described herein. Qis preferably a nono- or

pol y-substituted phenyl, pyridyl or heteroaryl group,

e%pe‘ﬁ:l ?J dulaxngﬁg)ﬂgﬁ%el%e%tie{n?ﬂ% %Qﬁil?ge > ng}ggh}%ﬁosngeg ngl gy! Q- and p-

deri vati ves roup
behlmgoa‘xmlﬁmlsybm&blmcmllyltﬁemykammke (iisobl“cqiylatrﬂilﬁe @M@@Sﬂ@dﬁ)ym‘mme
f or mul retain their actio HPPD i nhibitors in

ani mal ecwe theycompeypds efozmu reiaft isslajage ppfseebly in enolised

' M' Jr% %h@fg)ﬂn%‘?gﬁ%l?ﬂ'ﬁ] gaI %‘%H mdiu; %ﬁ%%e?gor%% f&¥hulae Ia,

5 2ma¢ ammlss@ha@m H2 09 0@ BB 69D metal Bonfdr apramARomitud ion.
~inde endently sel ected from nethine, Ral) or N(Op;
is 1

alkyhmarbonylox o}
,2 tosyloxy, Cl- éﬁalkylthio, R»
Cl- GAaghkyl sul finyl, ClyGAal kyl sul fonyl, |
Cl-CAgﬁkylanino, di - aﬁénalkylan1no (i) (i)
Cl- C4al koxycar bonyl, Cl-C4hal oal kyl, fornyl, cyano,

hal ogen, phenyl or phenoxy; it being possi bl e for

phenyl _in turn to, be substituted by Cl-C3al kyl, Cl1-
C3hal o3¢ ICOH‘EPU’@S‘é’I%fWWﬁa Ry afsgicanig Wetﬂ%P@Q@hamms for

10 CYBRHIOn M¥ cAid 5The éng&ﬁ alB# ¢ alném?g RNTP&id Aan T:]teremsomﬁnc forms

t en- menbered nonocyclic ring s stem or, toget
Rere atso iRelyded. annel | at ed nono- cycl ic ring system

NRa6, LB Bibaplc SR @M%é%ggﬂw%?ﬁé{tﬁ%ﬂ%mﬁ structure,
UptoeRIed ithat itlse @MiRIunas 6FformbR INBtalPMeR dchich 4¥ePEB riﬁ]ﬁﬁiors in

atom of the substituent Al directly or by way of
caamplp) Sweh testepk thgse canmpaunds mapbecarried out in accordance with the

15 Qﬁ%%gnfa%‘%ltﬂﬁﬁls )descrfb%égfem. CH2SO- or

Q is preferably a mono- or poly-substituted phenyl, pyridyl or heteroaryl group,
especially 2-benzoyl, 2-isonicotinoyl and 2-nicotinoyl derivatives, the substitution
pattern of those groups being freely selectable prbvided that the compounds of formula I
retain their action as HPPD inhibitors in animals.

20. In a particular embodiment said HPPD inhibitors are compounds of formula I

wherein

Qis Q

wherein



15 CH2SO2- group, and the ring system may contain not
nore than two oxygen atons and not nore than two

W@ 00802018t ons, and the ring systemcan itself PET/GBR®6/003099
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di- or tri- substituted by C -C6al kyl, G -C6hal oal kyl,
C2- Coal kenyl , C2- C6hal oal kenyl_,;jgC2- C6al kynyl ,

C2- C6hal oal kynyl , G - C6al koxy, Cl-C6hal oal koxy,

CS Céal kenyl oxy, C3- C6al kynyl oxy, G -C6al kylt hi o,

en%alageagﬁgé%ggggg S%lgec%%lﬁ ke elt}tmqga OC(RCa:lg} o%@)p, (Wgerem preferably

Oatl@ﬁgilokqewAQorﬁ;gadrhmhtdal o, Cl C4al kyl car bonyl -
Cl- C2al kyl t hi o, Ci1-C4al koxycar bonyl - C1- C2al kyl t hi o,
cpanBoci: caal kyl thio, G- Ceal kyl sul finyl,

o IR ATy, R 4 s oo

Cﬂ:g((:?ghhlbylkamldsbqs %f@ml}dynyldkﬁ @1 @&a&ﬂwrbm@@sq mﬂmsulfonyloxy,

).am no,

sy onC ke, Bl i b ek pulioyhraliedsanino, di-

b?ﬂg@ﬁ%ﬁ(’?f&ﬁm&(_f %ﬁﬁlﬁo&&%(%ﬁlg a(ltlgltaﬁ%ﬂ%ﬁ @S}/lp%zaﬂx halogen, phenyl

Cor ismakyat lh(@ng/podsﬁﬂ@@)e phergy &ntmroto by subistitueed ‘t@l’(dl Csalkyl, C;-

A s S g

- FRA s Qlihrbb 8o IaRHR béfed%'éoﬁsz 1 ielPol, fodlt
G - Oaéallskyl eneo C3- Oglal kenyl eneC or é ﬁeﬁsoyn ehﬁéWIthRaz or Ras,

ciizieHalgh intomoc thlbé’chﬁ) nog spytem 3(iglongy da lgeirepiedbly byygen, sulfur,

d/ d b d
nabo8en LBty ol 5 030 L RS vt

X56ingBonded hy dfe&)&}bon@tox%ﬁ tHeWstithat K CH AR bKYY %Y of a C;-
a- CGaI koxy- CL- Cal koxy, Cl-

H@Hhk‘gﬂa -CICHo6h] #8¥%N(64-Caalkyl)-, -CH,S-, -CH,SO- or -

ul | WO 2008/ 2015
g‘é‘f‘%%ﬁp B0 by Rk marsgn o prrgeatoms and
-1t G@r@thml-mb@ﬁ}f@ﬁbiﬁy,l andGhe rin® sP¥tded <bd bt Hbe mono-! & @r tri-
suI f| n sul f onyl_, -SOZN( Cl- Aal kyl) -
é&l&m%x%a@@é Ci-Claborlkyd -1 ralligany, Co-Cohaloalkenyl, Co-

S hyd%%l@gﬁmg&%ﬁlbkﬁ%g%g SRS ety o

Glsaliayalyloxly sO1-Crallry1thdd,- CﬁC&B&hmﬂd;d)th;d Cs-Cgalkenylthio, Cs-Cghalo-

S L B0 e gy fearbony-

bei-oghl ﬁﬁdbiec Doxt b q L -
sulbs% }fp}gt ed {2_1:1 oé%al kmlczcgﬁgﬁg)ab oG- edl@ﬂﬁ% it

Stk Cor dohmnai oy -Cialoasi G Galetlkylsulfonyl,

Y T e——
Qualddhinyio, Bﬂagerﬁbyﬁﬁﬁhkw Pyl 30d/ofBerfZ4liBlo0a bkitls possible for
&x 10 C4hal oal kyl - SO, Cl1- C4hal oal kyl - SO2,

ST wﬁhwgw)lznto fllbﬂ’é!ltlﬁgl pngmrmw rigg by Ci-Csalkyl, Ci-
%g%fg)dk&a@(%%%gc&% Ekifé ()aa(ao@(?/i ﬁ%ﬂ’ g 0 or%&r %é a“a&ld substituents

©b-ts havtogerh kipin inGRe ﬁﬁatdcycﬂ;d mn@e@ﬁ’mltlml Ha@zrgeh Vi nyI

or Ray is the group —Xs-X7 or the group -X¢-Xs-X7; wherein

X 1s a C-Cgalkylene, C3-Cgalkenylene or C3-Cgalkynylene chain which can be mono- or
poly-substituted by halogen and/or by Xs, the unsaturated bonds of the chain not being
bonded directly to the substituent Xs;

Xg 18 hydroxy, C;-Csalkoxy, C3-Cecycloalkyloxy, C;-Csalkoxy-Ci-Cgalkoxy, C;-
Csalkoxy-C,-Cealkoxy-C,-Cealkoxy or Ci-Caalkylsulfonyloxy;



substituted by Cl-C2al koxycarbonyl or by phenyl,
C2- Coal kynyl , C2-C6hal oal kynyl, 15 ethynyl substituted

wgoosozared hyl sil yl, hydroxy, Cl-C2al koxy, PCT/GB2006/003099
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Cl- C2al koxycar bonyl or by phenyl, C3-C6allenyl,
C3- Coeycl oal kyl, hal o-substitued C3- Cécycl oal kyl ,
Cl- Cobal koxy, C3-C6al kenyl oxy, C3-C6al kynyl oxy,
Cl- Cohal oal koxy, C3- CBhanaIkenonxy cyano- Cl-

lik o3 1 X
gia&al%%gelntcﬁ ) kox Otetfo( MRy Fald-Qyn-O-N(Ci-Cialkeyl)-,
cth IWﬁmysulf@mgszCs@amm -mcle@mlmwysoz- -N(C;-Caalkyl)SO,-,

Chrgiign el S el b 80°al 91 i

CRafhb JyC1-Ohadc 1@1 1 l -
Cé %ngﬁekyl ﬁ;qu YL@ ARy 18RSI LS €,-C alkylsulfinyl-C,
4

by ﬁB@WﬂfomL @¢§:4¢@ylllx$1yil ,&;1-Cilkoxycarbonyl, C;-
%&ﬁﬁffirggﬁﬁa%k#%ﬁ%ﬁ&é@%lsﬁ Bhigi possits s he pheny! groups in

btumz;d beS@bstltln&ﬂZ))yl C021ky1 A -Chalidarkant ne: alkoxy, Ci-Cshaloalkoxy, C;-
mno Cl1- Ceal kyl am no- sul fonyl",

o G heFrbRRY, Cbehaislesynd, BoRaliylamino, Ci-

POSIMALS- F@?@%Myl S@e@{'d@ I 365 @1h¢”§fﬂ>ﬁ]$ébbz@"c1° shaloalkyl-S-, C;-

phenyl sul f onyl t being

pBdnld almmcauaa+eugalgambsoa rc1 cufanbaucyuseo;z@ﬂﬂ&un@ﬂsmzm Ci-

§4ag’ﬁ§?§m§k§%ﬂﬂg B ‘&‘gér?écsglrcl;’g‘i(ﬁ’):mtro or Rae

| Ba,G5CC1C 613, kyI 0SO- Cl1- C4al kyl, OS02-Cl- C4al kyl ,
QS- C1- C4hal oaI Kk OSO- C1- C4hal oal kyl,
dbm2s bydregemiCo sak}qyl O\ @haloaliiyk T} CBliEhy1, C4alshylbalkenyl, vinyl

e ET G el by phoh L St retatoations.,

Célh}&idyh’sﬁhm af thyfl§ityTyhydr
. W?ﬂ@l?gﬁyﬂa }fcl: ; }chillg I k%‘)i}} Q%@}alk'bﬁgc@lnézall@&‘ygﬁbonyl or by
ﬁ‘ @Zla%ék%al C%/:A%PWPaﬂcmh@@éuhgtlmts@%{ie%b&m CGCsalkoxy,

@15 Caall kyI cgf% %&%A é}pggﬁ ?Pgﬂ" %%y’k()’( ~Cshaloalkenyloxy, cyano-C;-

@;alkrmxﬁxa@mw-@mmamyyci C4a1kylth10 C;-Cialkoxy, C;- C4all%sulﬁnyl—

S ROt P BB Goseabor (- Gliorysarbomy-Cr-Caalkory, Cr-

IRk oWhie X§ - ClalcAal k1 ATk -
Cakolrhioxt 191 c ngﬁC1 ;c%ﬁmg C?_‘IEW €,-Cghaloalkylthio, C;

@4%41{@1}{ whfiayl, @1.(13&1dpkl;qy sulfonyl Ci-Caalkoxycarbonyl-C;-Cyalkylthio, C;-

Rl A RER AR, G Eleyroony - Coribuamyt, benzyi
Salb@ngl)d’rS(b- benz@hﬂ@&-l &Ilﬂlkahdyfak&ﬁhb CdlfGZUQGaW:hﬁﬁ‘ibV\@l alkylamino-

or partially saturated and
S thead i v fagmno Ratensg, %ﬁnéﬁbxme@éylenhd‘nwbmhsnoxy, phenylthio,
rg%l oyl ?i‘}ef%@llsﬁggnyc‘lu fbléfnggnogﬁbfelfn]?thgﬁﬁeny -con angng groups in
tg;[n (il st‘m@d by@H:Cj-d-lkyl C,—Cghaleﬂkﬁ@l -Csalkoxy, C;- C3haloalkoxy,

N(Cl-C4
%Egl;%qu Rie ag)tyy &#M Reg it é}f‘rpln@tal%rgs@fénctalkylﬁ§@eﬁl -Caalkyl,
@EC(DiECﬁﬁqiod]ll@}] OBOLC, - @ﬂﬁibatll% éS'bf-gf @B&gﬁlkyﬁ&qcl 2alkyl)-S-C;-

ring UIﬁstemltslelf can

@railkxl §¢i-Canlad)-$9-C el .allogd) KT, -C4l kﬁm@mmcmlk.yl cyano,

%%%?‘@21 gy#ﬁlkoxdig@@lg%y?éaloggﬁé%%qggglygno hydrogy-Cl -Cyalkyl,

CBEChRdte0y0nalyl, L E
ol o %LE?O“Y STCRRAY T ), CREEARABO-C Gallogl, C-

ealkybisda QWSM 1 4¥PeR-C1 €3:alyd| Goy@al kit ashonyloxy-C-Caalkyl, C,-
@%I@%?h BMﬁ-d‘lyé}aﬁéyﬁ ’C]%Qa o%c%fg:gl%gl%l/lg%lr-bm&élk}%? C -Cqrhodano-C;-



C6al koxycar bonyl al kyl t hi o, C2- C4cyanoal kyl t hi o,
Cl- Coal kyl sul finyl, Cl-C6- hal oal kyl sul finyl,

w@10088211ky | sul f onyl , Cl1- C6hal oal kyl sul fonyl, PCT/GB2006/003099
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am nosul fonyl, 15 C1-C2al kyl am nosul f onyl ,

di (Cl1- C2al kyl ) am nosul fonyl, di18Cl- C4al kyl ) am no,

hal ogen, cyano, nitro, phenyl and/or by benzylthio,
it being possible for phenyl and benzylthio in turn

tc,4 Sb'é?&btlbk&‘ég 4ﬁ1ﬂyh@z)€@6%&§nylt§ﬁ($ ﬁ GRREK B iy, di(Cy-

Cl- C3 al oal C3al’ko
h%@@ﬂ?ﬁmlnwﬁh &@tkybﬂlrﬁnalkylt}anehrbmmtalt@@mygs opﬂ,ntnppcl_c 4alkyl, or
het erocyclic r are other th

t h
ggﬁnvez ot?P In%élébq?gd {nﬁgor@fcga i aquelly@g@pcyph@ 1igg gyspem whlch may

Efé Xﬂxraﬁ@@ BBV SatefdtddS:
oy aCrGaI ken;P&lﬂ H’%r t n@l?%y @neulf? g?ﬁtovﬁ]hetﬁro atomsg selected from

NRHFSECTL OX Y E5l 291d§uﬁglt, ﬁhm@sysgenhhémg bonded tb Yhotrididtaring by way of

PR B Bl CEE TR oo, " oy, CHaS0- or Cets0-

g?lng %E?/h rcl:I é@ﬁy gl)?g,%l)hﬁé rpﬂz% 'more than two oxygen atoms and not more

ggp myﬂfgr a(odag, kmj(ghe@ng@@sﬂeknmlf@an be mono-, di- or tri-substituted by

R R I o et b en

Sghhi I5Q b |
o Cfaﬂgzg}lli :l-fUaﬂk Xy, jfsmﬁ%g%gxé}lg a'lkegé/ OIXP<,S/F3 géﬂkyn loxy,
rﬂﬁrgﬁptwrgggll’ylthlg(g al)qalkaltbloe @E-Ki:salhdt@ﬂﬁmj €htChaloblkenylthio,

ggec ynyPltlgP %z-@vﬁ#{walkg rr%)ono oslac%%lla‘@(y gﬁ%s?i"t ut ed by
t@selkbmydamunmlmmm iQu@RYy sioalyihRy €; @’LCGHN(?ISQIﬂﬁyI TNAQ,

oty Y i C?;f&ﬁhyn%??%%uu%@nkmpsulfonyl
%C‘%F‘%S?Eh@“‘“h R DR A gy bamins, atogen,

egos Hitlee B nykynd/ @3b Bzl bying Gbssife 200 20haGenzylthio in

B (R e phep e el Caatoatio, C-Craony, -

Clhdlmakduyy HalCher 6 9o )by fitko, and substituent
C6a| kO)i JCl- CBal koxy- Cl yC6a Koxy stituents on the nitrogen atom in the

3@8& flieymgare other tsaihalpegn; C1- Coal kyI sul fi nyl - C1-

Iﬁglml? %a%g%?élr@% %ggﬁ)/ }31 koxycar bonyl ,

Eﬂ_ 18(%@11 -Kydlkdein K4 Csalkbn {lond Klydji hlﬁaﬂkynfylene chain which can be mono- or

R BT Ry bRl ocby Soth Basakymied bohade the chain ot being

W@Hﬂb&@%xh@&ﬂﬁsgﬁ%bx .oxiranyl, which can in turn
be substituted by -Ceal’ kyl, (3-oxetanyl)-oxy, which

Xl hyﬁrowanOm@lkmb@fewy@dalhylo@, Chakdildxy-OeCzIkS O,-

| sul f | kyl -
S rrsaeaincaeaoamoy: *""
PGltsﬁﬁatém LG)NC@l feahdy! JE0)o-I | @algyg@y LO-N(CI-Calkyl)-,
henagxy,. phenyl thi o, é)henyl sulfin
thive FRIIBYY Pufopivl, -302N¢ b@4aﬂg'lbo§£([3b1(2aalﬂ<gr)sot1e W@ Fatkoxy-C;-

LIKRBR groups in turn to be substituted
C%y kggn?!o?rc LS %i‘ﬁ‘%@al kyl, Cl-Cshal oal kyl ,

3G1an@6%] deoxsch lﬁde;ﬁﬁﬁtﬁitgladﬂ‘tﬁé( ¥theP 2 CPLE MKy L Y81®alkenyl or Cs-
Csalkynyl group which is mono- or poly-substituted by the following substituents:

halogen, hydroxy, amino, formyl, nitro, cyano, mercapto, carbamoyl, C;-Cealkoxy, C,-
Cealkoxycarbonyl, C;-Cgalkenyl, Cz-Cehaloalkenyl, C,-Cealkynyl, C,-Cshaloalkynyl, Cs-
Cscycloalkyl, halo-substituted Cs-Ceeycloalkyl, C3-Cgalkenyloxy, Cs-Cealkynyloxy, C;-



hydroxy and/or nitro groups, or X3 and X7 are each
i ndependently of the other phenyl which can be

waesoedieds ed one or nore tinmes by Cl-C6al kyl , PCT/GB2006/003099
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Cl1- C6hal oal kyl , Ci1-C6al koxy, d -C6hal oal koxy, hal ogen,
15 cyano, hydroxy and/or nitraq;jgar X3 and X7 are each
i ndependently of the other C3-C6cycl oal kyi,

Cl- C6al koxy- or Cil- Ceoal kyI subst ituted

5 | oal 3-.0xet.an 1- | kyl;substit
SRR O Ky BB GH s oeCe iR Graembeyy op Coalkony, Ci
t [Ralabhe C)-&hlikcyey- Cﬁ-@shlﬁﬂxff@]t@é’aﬂ@ltﬁﬁn@flﬁ‘&ilk&yo C,-Cgalkylsulfinyl-C;-
annel | ated bicyclic ring systemwhich nay be ‘aromatiC

oiCealkexiy, &t desabiylspHprylali- (}saé,lamyr Gt-EenlRoxysatbonsl Cobinalkoxy, Ci-

ROkl i RiEAR R BEr R (i uiRaRu . CrCe

t lakkySsulfsiylf Op Ckhatdalioyithis, @,LC@ﬁtdau( LY@ Chlal G Glsulfony
C4al kyl ene, C2- C4allg}gn |- C1- C4ai k y ftﬁ,yV@,y sHalculiédsulfonyl,

COXERBILRY G camincumy b@;ﬁ“@ﬁﬁéutedlho’@ @@Hmky(ﬁjﬂxetanyl) oxy, which can in
C’mr%@ 'séﬂ}’s't G by éoccshkgg %Eﬁ%ﬁtﬁﬁebé}{z ]t}e% 'suk"l}‘ P -Coalkeyl-

group, eacC tem
t mm;;ig@ncamy@amd ﬁQC4ﬂhy1eS(ﬂjf(D1 @1m4a;ﬂt3}1f1‘ll((31€@4@lk§'1)802-

2 | f
rkgo@g‘bt g@ﬁi g 8 St A C %I}Ht o ul&ﬂgﬁg&rw}mylsulfonyl

I , 0 I
C%_b%% g&ggﬁﬂﬁ ;’%I)C/i%e 9%%‘1?%6%: }%%1)5(‘%1 eonggn ﬁg g}d@bg Y1 turn to be substituted by

CongaatrabusdlikCoalkyl CQFCQEHWMU @N(]’aaﬂ(ﬁi{yce&lﬂshadyhlkmyy, halogen, cyano,

to,,,Cl-.C6al kyl t hi o, Cl- C6hal oal kyl t hi o,
@y%gg)( %‘%VQ% - Eshal oal kenyl t hi o,

CX; ehalkk ﬁfbydabﬁl ir@l,eﬁéﬁ}en@ﬁ af oy Myl wdiich can be substltuted one or
C3- Chacet aI k C6al koxycarbonyl al kyl t

ylt
Coroptines 411ky1|, OhiGhalealkylg Ql@ﬁlgg}q,|Chy¢qh310alk0X}’, halogen,

e e

CX5 ﬁz’daKk yﬂe&tﬁbhﬂ Qﬁlubémlﬂyﬂy ofhh(e GiheCZal0eyYdloalkyl, C;-Cesalkoxy- or C;-

P RRIE Gt 08 ok EFPERTIGE Ciftcali b posed Bropetanyl;

A R L L T

eny
E}htedtbabfkl\yd nng}iys@h afhockl thyy be Gom@8alok satyratdd dr partlally saturated

h | oal
e Bl o TP YRS s A e By g sulfur, he
I s yRfen Bélﬂgboﬁdbﬂﬁo i) %@tﬁtuent'?ﬁ' or3§ cﬁﬁé@ﬂ? @By way of a C;-
CI Coal ky - C6hal oal ky C2- Cbal ke

R T &:eﬂmmyl@ Cebiliog Or-Codbyronia Gaikogeng -N(Cr-Caalkyl)-

|

SoPR RS S Eapi e Yo, - CRRGIAL R imd thf ring system
Gﬁaﬁﬁdimh ;hl 0 a:otélyl:otmt:han t\@ioxﬁg‘»:li’laaltcﬁ]aik &‘lgdl TR midrayhan two sulfur atoms, and
Cl- C6
G Bk A o S A A ., et

- l | -
2 o O eI DY Gl DY € CRRSOMIIL Y Crallory, oy
pfos€stalalifoxy, 6h€ﬂqlkenyrh0)twﬂ@ Qa@lkMylembsnarbante,oClb%zﬂltylthlo C-

0 | oa
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MNafbx (AR Mﬁbgcﬁc&e@f@k Mo, C “galkoxycarbonylalkylthio, C-Cy-
_N( RN OClC4}Pky,3-S rnya§1°2“
cyanoalkylthio, C1 -Cealkylsulfinyl, C;-Cghaloa kylsulﬁnyl C1 C6a1kylsu1fonyl Ci-
Cshaloalkylsulfonyl, aminosulfonyl, C;-C,alkylaminosulfonyl, di(C,-Csalkyl)-
aminosulfonyl, di(C,-Cjalkyl)amino, halogen, cyano, nitro, pheny! and/or by benzylthio,

it being possible for phenyl and benzylthio in turn to be substituted on the phenyl ring by
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Rao i s hydrogen, Cl-C6al kyl, hydroxy, Cl-C6al koxy,
Cl- C6hal oal koxy, C3-C6al kenyl Qxy,.

C3- C6hal oal kenyl oxy, C3-C6al kynyl oxy,

Cl- C4al kyl car bonyl oxy, Cl-C4al kyl sul fonyl oxy 15

tcg:s &gﬁ@ Fg&-} %ﬁé&y glﬂ @%Oﬁngnk% oxanYalogen cyano or by nitro,

Chnddalskddidiinion thé niedch ot ﬁ{ @@%{em&}&h@ﬁﬁ bféadtﬁéﬂthan halogen;

fornyl, cyano, hal ogen, pra)hr:en henoxy, |t bei ng

pB@mskhyérOfgcn, (hh@m}ky i G aioalbylb@z Quaajlswnyﬂ lﬁze@dbioamenyl Cs-

Lt el AP a1 Gihalagiorg Cr-

aCfﬁzilkﬂthl& C LCAIRRINEARICORARYIShIFsh Y, lmgcg’méﬁiaﬂ{ﬂtﬁfo Ci-
h Ra3, annell ated 20 bicyclic ring system which ma

ke, CoCaniealyisn i Gt aTngr dnkr-Cotlkyiamino, Ci-

I
B e YRR R B BRI RR ) AR gstins,
t prerS bR 1We pheﬂb)@g ftéetingypossible)omptendt indurn to be substituted by C;-
Cl- C4al kyI ene, -CH=CH , -CC, - CHO, )
“Eriylce-Babalgafkyl. Cr-Catlisexy, Cie§haionlkgry: eleasepayagp gy nitro, or

agg, fshﬁg(‘f' G&xﬂéﬂ?‘s %Mylc%(@'dlaﬂk?fg S{f?"d? éz@.@(ﬁ%t—%HCL;alkyn-SOz-

oxygen fons and not nore’ t han
2611hakyl, ogpnsykalegarn; aming, €21 alkexyrtheCaalkgil,-CieCaalkyl-S-Ci-Caalkyl,

B GRRE 0 ol R R pOE o byl

‘ Cﬁaﬁ@'ﬁ?ﬂ&@’aﬂfmydieaggl a )lSDQ{wC(;gkox ?ﬁldﬁﬂéb&y, C;-Cesalkenyloxy,

kenyl ox kynylox kyl t hi 0,
&a@hﬁ@@@ﬂy}qm%csﬂ@ﬁﬂe&y,@ 4a11ml@rbonyloxy, Ci-Cualkylsulfonyloxy,

g%) @Q?kcé "%}Xt@glcﬁ q@y%?ﬁﬁw rk)f, &rHllgylsulfonyl C,-Csalkylamino, di-

O&-QQ;ﬂkjﬂlﬂhﬁmf b]i)ﬁSﬁhH{Gbcy@B\d)ﬂWI@thﬂxaloalkyl formyl, cyano, halogen, phenyl
Cl- C4al koxycar bony| - d - C2al kyl t hi o,. cyano- Cl 30
WP’EYa |1td)entg1pc®61§|lq<)§ﬂr dhenyl Hyrum {0 be substituted by C;-Csalkyl, C;-

| f
CHTERML Ko A4 O Rt 98 o e
Ovr-Kodb kﬁlva-nuortas—mehdwyetd mdncéc@mhc ﬁﬁa skapéth an wits BbS, enyellated

it g Sy iEhy (PBERR DYELRurl 4R sflafe fom nitogen,

‘g%bgl /ﬁaﬁd/b,dlhjromb Rink W tein) uiiessSit RSinh Elted bemgtadMOo the ring

020150 PCT/ GB2006/ 003099 - 21 phenyl ring by
GlonGgaing ke, substitaaiah dixeatiH or loIwaBef k6 salkylene, -CH=CH-, -C=C-, -

R A0, AP, B8, 0808 e g

I inBy catSinQobfiore thaa fwb dk9aeNitorka énd ﬁothM&"eQﬁkﬁﬂtwo sulfur atoms, and
Cl- Ceal kyl, C1-C6hal oal ky C2- Coal keny

Cthe oBE AV SRnican jiFelf bemasoGski %}ﬁﬂyﬁl‘let@te@Nﬁlo@daH%ﬂl Cshaloalkyl,

e e e

gd%aﬂdloﬁﬂl (E;;\/Ftdﬂltﬁlylﬁly Mbmﬁhﬂykﬁlﬁlf-ﬂj@wy,lthlo C,-Cghaloalkylthio,
al oal kyl su
- Conlmaitii, SaiGrbslonken g o B bbiPofy Calkoxy-Ci-Caalkylihio,

ORI T R ROy OET) o oo -
p@&ﬂqﬂﬂhm ﬂi){CGp]kgfsyllﬁnyﬂl, € uCghalaalibésudfipd} Ct-Chaklyloyl fd@ll, C,-
Cehaloalkylsulfonyl, aminosulfonyl, C;-C,alkylaminosulfonyl, di(C,-
Csalkyl)aminosulfonyl, di(C;-Csalkyl)amino, halogen, cyano, nitro, phenyl and/or by
benzylthio, it being possible for phenyl and benzylthio in turn to be substituted on the



10 C3al kyl, C1-C3hal oal kyl, C1-C3al koxy,
Cl- C3hal oal koxy, hal ogen, cyano or by nitro, or Ras
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- N( C1- C4al kyl ) - SO C1- C4al kyl , - N(Cl- C4al kyl ) - SO2-

Cl- C4al kyl, cyano, hal ogen, amina,

Cl- 4al koxy- Cl- C4al kyl, Cl-4al kyl - S-C1- C4al kyl

Cl- C4al kyl - SO C1- C4al kyl or C1-C4al kyl - SO2- C1- C4al kyl

e RO BDS S G PERBRIOE G Stiown G Sl dbstosen

15yatoeordlykiiro,Gind WNBstBIRMEATT thE nitfogel tP @Y de HEREINEMERg are other
definitions maybe strai ght- chain or branched and are,

f Srendloggle, net hyl, ethyl, n-propyl, isopropyl,

-~bpit i | t b .
s U, SO LB g, -
n@@ﬁﬂcﬁ[}é,@ﬁ%khﬁllodll@dﬂy@&Igsflslcsrcflﬁalﬁi/l%( e}ﬂ-)(lt(gagﬁﬂ}&&ll‘(lk@ﬂMoalkoxy, Ci-
roups .may_be nono- _or. poly unsaturat ed., OXY i S,
7 Gratkyliel G- CrUPRBRG Y et nExyy pHEge kyr-C daloelpiship, Ci-

. bt ' _ _
LRS! OB SRS BE  RE Okt .
eCEﬂikyjlamhtmetbnlﬁnyll,pii@e@gagaﬂmwmﬁdnsb Iphagd)(pheaylﬂﬁﬁwhenylsulﬁnyl,
n- but oxycar.bonyl , i sg- but oxycarbonyl , . .

SERmy Rl 47 BB YoR PEBEPORURIS R B S turrp e ahlabiuged by Ci-
ne;ﬂmy&pc?m&dmwp&-@%&lw & [eaRNbalkbRY, 38RIEeh Scyano or by nitro, or
I | uorine, chl g T%e

(S3
genera ori'ne, bromne or 10odin

sBagisi-N(@I-Calkyl)rs-Ci26.a8tyLhdl(Cg€halknl) SEhCuribinikyh -M(@1FCalkyl)-SO,-

h i h_as hal oal kyl |
o O PE ST LR PP G-t
c@r-Qpalk At SO aC alkyll of CexadtRyies Of-Cyuar,ampt, Ayd Fharmaceutically

di fl uoronethyl, trifluoronethyl, choronethy
dicerrtabls ﬁ%‘f%g’rQXIdﬁtSélﬁ%%F/WWmers of those qomponnds: oet hyl |

1-f1 uofﬁ’@élﬂ%ll_ %/ri:)\’gﬁs{) %#tgﬁtﬁfghimf]e %lﬁ);ylg !gﬂlgs?ﬁ'laéy biefififions may be straight-

fl uor opr op- a or oe
- ghafrl erdrenche@ afd tire, fdvlesaroplehmbthy? ebhyd, BpRPyl, isopropyl, n-butyl, sec-

oty 8t ol et skin e by picals are derived from the
RAEdtdned atkiyt Rrxaals. TAL Kﬂt@ﬁé}l aal qnﬁin?yéﬁ’)hpgﬁﬁ&' BE nfoRb- &‘;pno y-

nmono- or poly-unsaturated, so that alkyl, ~alkenyl
Aimgytayateds Mdkeny inafpr Axprople, methexy, sthvaybprepory, isoppipexy, n-butoxy,

[ . 2008/ 020150 )

AR bR B IS SRR RSO R S desgrte-mopycarbonyl
adthopdycarbsnlip@poBydatbon§hiZseptdpokide &byl n-biiokydakbonyl, iso-
%HZ-CHZ-CH:CH- or CH3-CH=CH CH2-CH=CH-. A preferred

USHRYFRIOPRYL, fesrbuesyeaTheny! qiterbRitpy carheryl aprsfesably methoxycarbonyl
YrleBN cdrBogi2=C=CH2-. An al kyl ene chain can al so be
substituted ‘by one or nore C -C3al kyl groups, 5
especildlbgenoy gamdrhly flgormep shloSue bramiael o iediadh Aihesama ik also true

al ene. groups_.are .pref erabl unsubstituted. The
21 blogB i B S Lh TGP innes Bbar G or halophenyl.
C3- CoqyAbARYIKtbupsHhvi fyehedl J@ﬁlovrrll |1K )t/(l) 6 carbon atoms are, for

C3- C5t hi acycl oal :g_l , - CAdi oxacycl oa
c3agplei flneramethydadilyoromethyt3riGnoroatetiyd cghidroaickhyll, didhiloromethyl,

gﬁ@ﬂérrop{e%ylfﬁ(jgptln%ho%eﬁgil,%S-’ﬂl%ir%gth(})r , Zgﬁyoggélﬁyl?g-%hloroethyl, 2-
fluoroprop-2-yl, pentafluoroethyl, 1,1-difluoro-2,2,2-trichloroethyl, 2,2,3,3-
tetrafluoroethyl and 2,2,2-trichloroethyl, pentafluoroethyl, heptafluoro-n-propyl and
perfluoro-n-hexyl.

Alkenyl and alkynyl groups can be mono- or poly-unsaturated, so that alkyl,

alkenyl and alkynyl chains having one or more double or triple bonds are also included.



contai ning heterocyclic ring systens of the radicals
Raj and Rae. 10 A Cl-C4al kyl ene, ( -C4al kenyl ene or

w@2s080zl1kynyl ene bri dge whi ch maybe i nterr uptBdI/6$2006/003099
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oxygen, -N(G -C4al kyl)-, sulfur, sulfinyl and/or
sulfonyl, or in X2 or X6 in the meaning of a

Cl- Coal kyl ene, C3-Coal kenyl ene or C3-C6al kynyl ene
chai n which can be nDno- or poly-substituted by

E%ggt ar a? g% Q%mﬁg?é Héslsﬁglﬂgn'af erﬁg{; %ge(&IéIHCH CH-, CH=CH-
dIG}be(nyCE—EG}H]-GOIS(CiﬂiﬁCH#GH{lCH&CI@ECﬁ A(IE,I—IZfE@ed)%-Eﬂ(EI,—IZS for example,

under st ood 15 as being, for exa
erepergeiand 2 prejepresiahemybipCH, %&’? )-, - CH2CH(CH3) -

CFQCHW%% chalri%;%ﬁe) %@E&@%gﬂ(o%%lkﬂ groups,

- SHiRCIGHP Biidacthyl gEHBECHdBHTEi2-chainSGHA alkyl @6@@1@-&3 preferably

- BPpryui. The sipreemmier 850 10 4 grayey GHBEHEG,Cr Cioycloaliyl, Cr-
- N SOZWU—& (%QH%%%%NUB4C4d%%%@?%%e}fycloalkyl or

C@a@@ﬁdt@ﬁ%%}d tvetiich edeus Homexymipée, atsoris @artwfbegenr and sulfur-

|nt éﬁﬁ‘lgg%?c ﬁégen |s aﬁﬁo%%éqgsﬁato E§22£S§i§t°8?
CH= CHQ'dZ,@MZkyleﬁl ¢, T, et dorl e ey find b%?é: G/thm&nay be

be uninterrupted or interrupted by oxXygen is

ulRTPiesdy g AYC 11C@i11k1é19c~a ﬁ‘ﬁﬁé‘; Su@aﬂ and v sul@@@ﬂ i X; or Xg in
B CORIR, 05 ARy QG i oo

Raveno-vdripoly-substitude] bynhalo ganpiddr 8508, @rXdiBnd ¥htRi®e unsaturated
' sul fur, S(O) SO2, N(Ra6),

t|$§§ ?Jgﬁﬁed fron1ox en,
8 ﬁ§ anre Rebenrcd duechlite the RibpiiveaidXt &F Xaaés to be understood
C@r&ﬁrg areh@bid hepgy béh&%ﬁ? ntCPﬂC%HZ‘@}gl 0 %ﬁ(}%@ﬁ@ﬂg -CH(CH3)-,

Q@ either directl'y or
qCHz@i(Qéhyl aﬁz%(@@)@zommmlmz -prCHgeH (@G CRay —CH,O-, -

S FER R DR RGR -Ordh £y i orsRlins

b@Hf(QCH(@B%)GXﬁ”DB@Hzl S@HE@HZJ 15‘@1&'{(3}?'_7[_@1{2; Zz%iz_s- _—CHZSCHZ- -

1eth -1 H pyrazol I
DML BEPRSOICH i GRIGHAC L 15D GH-, (OSO:CHaCHy-,

Lo, MRk OB hlrons o

@HMC(O.)QHZ, 18 G- @Jamehff/ﬂyhe d:}i'dnpwh&hﬁha)} b¢/hminterrupted or interrupted

% soxazol% hg/ azol yl

LRy B 896&2‘1:%139?" et @Pwmgmfﬁyamele LHrCH-CHy-,
]CHBCHWH%Q'HPWH @H;CHCHZé Y Bﬁ&’% C, JCAﬁk*ynylene chain which may be
1-methyl -THpyrrol-3-yl, ny

gmnﬁ@rns}gtectorf intearipted lchﬁxylgamgsl to bb unéer’stplod as btingefoy kxample, -C=C-,

yI enyl yI-| azol - 2-yl,
Fieadn it EH}]@ %ﬁ%@ﬁ TelelleiiieioN vl
1- et hy’[hréthd) farcazeibeed Yhonot oﬁﬁtabéhlc #inf ?’%?@t@llnyfhal or Ra;_, which may
S5-net hyl -2- oxazol yl, 2-oxazolyl, hyl - 5- oxazol yl ,

i)ﬁﬁ%tﬁwpteqoag@aczrdm 0, thupe rﬁameaytleqﬁed Iﬁloarzcmsgep, sufur, S(O) SO,, N(Rag),
g‘if#@%{#ﬁ% > L b lil(?W% Zﬁ(g/r%ﬁegr to th%egarll}/on a?ortn tyf ?he su%stltuent Ay

or to the group Ql or Qz either directly or by way of a C;-Caalkylene, Ci-Cjalkenylene or
C2-Cyalkynylene bridge which may be interrupted by oxygen, -N(C;-Cyalkyl)-, sulfur,
sulfinyl and/or sulfonyl, is to be understood as being, for example, 1-methyl-1H-pyrazol-
3-yl, 1-ethyl-1H-pyrazol-3-yl, 1-propyl-1H-pyrazol-3-yl, 1H-pyrazol-3-yl, 1,5-dimethyl-
1H-pyrazol-3-yl, 4-chldro—1-methyl—lH—pyrazol-3-y1, 1H-pyrazol-1-yl, 3-methyl-1H-
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i sot hi azol yl, 3-nethyl-5-isothiazolyl,
5-net hyl - 3-isothiazolyl, 1-nmethyl-iH1,2,3-triazol-

wa2008/02@50et hyl -2H 1, 2, 3-tri azol - 4-yl, PCT/GB2006/003099

4-met hyl -2H 1, 2, 3-triazol-2-yl, 1l-nmethyl-1H1,2,4- 10
triazol-3-yl, 1,5-dinethyl-1H-232, 4-triazol-3-yl,
3-nethyl-iH1,2,4-triazol-1-yl, 5

net hyl -1H1, 2, 4-tri azol - 1-yl,

ApgradhINEy h |5- dihelh t
tﬂﬁgzol % ‘31 e fa-l‘ﬂ'f f){/ﬂa?cglgioy}?%yl's?xa%ofﬁ Sk, -1Soxhzo]yl 3-

m;ﬁkywtlscycagolyl Sxisoikazebil,- IZH-pb'rroILZ-&l J~mxehgl- quiyn‘bi Ylyl, 1H-pyrrol-

3
I- :@t et'h%fl iij 2§> gz%fu@nﬁ S-Qetmélt@@pa@ylf Irfraryly p-methyl-2-
Sth dn taz 1, 35hiBayhyl - 4]
5 1 ly lfﬁfléﬂg’ Johie gdlyanzlitlhghf‘i;lqmz@lzg y1§l'f¥km1dazol~2—yl 1-methyl-
ol-4-31, I methyhbHhiptidazop- 544l hnmdh}&-ﬂabxa%lyl, S-methyl-2-

20){259%1@%’ :% > é\% @%@@%?% x%qlﬁ{,[z r&etg§144-pmz§@fla4zg}eﬂyj1}2|-th1azolyl 5-

1mﬁ7hyh2/-lth1hd:tblylerz¥tamzcbly§ ZMhethg nél{il@édlﬁgal_ngélgl%ﬁlaéﬁzglﬂazglyl 3-methyl-4-

.Htetrazol
ésgﬁ'ﬁ?%b %@V&aéﬁoihlszc;lyl Senefhylhirisodtinzodtly hrmthy2-1H-1 2.3-triazol-
i e A AN e P O By Bt 1012,

sriggel fyyl, gsmpdm-ﬂﬁyl .2, 4&n|ayc2L3i§lt; Bfﬂldétlzlylzﬁ{ 1,2, A(lj tnazlol 1-y1, 5-
e - ri m
éﬂyﬁ lﬁ 3% F“azg}/ ﬁrg{f]h‘% dzfne ylrfﬂﬁﬂdf}/ ﬂ;ﬁnazpo)l/ -3-yl, 4-me¥hyl 4H-1,2,4-
2rigddl-GEy; 4H-Qy2’ 4%@0‘1&@1 ?—nﬁft lnief Q%I)(aﬁia M4 ﬁ] 9b%ymiad1azol 4-yl,

pyrim di nyl,
é “TReibly 1.2 Woh%yl 52“!9311‘}’&21 L%@Fbxadlazol -3-yl, 4-methyl-3-furazanyl, 3-

f’ur@zagfygﬁlt %?%y%’l% Agowt( 155, -2-)§ %//Tnetl“ﬂ_ylsl Z3+thiadjazal- 42y1y1 2,3-
bl n;ﬁ;wne@f;%%%
Sl ﬁ{}] 317meotﬂ t@tﬁlzNP ﬂ&,,\ﬁgn%yl é?kf)g%osléj\' R %g{y(lsz-tetrazol-
5-yl, 5-methyl- 2H—tetrazol-2-yl 2H-tetrazol-2-yl, 2-pyridinyl, 6-methyl-2 -pyridinyl, 4-
pyridinyl, 3-pyridinyl, 6-methy1—3-pyridazinyl, 5-methyl-3-pyridazinyl, 3-pyridazinyl,
4,6-dimethyl-2-pyrimidinyl, 4-methyl-2-pyrimidinyl, 2-pyrimidinyl, 2-methyl-4-
pyrimidinyl, 2-chloro-4-pyrimidinyl, 2,6-dimethyl-4-pyrimidinyl, 4-pyrimidinyl, 2-
methyl-5-pyrimidinyl, 6-methyl-2-pyrazinyl, 2-pyrazinyl, 4,6-dimethyl-1,3,5-triazin-2-yl,
4,6-dichloro-1,3,5-triazin-2-yl, 1,3,5-triazin-2-yl, 4-methyl-1,3,5-triazin-2-yl, 3-methyl-

1,2,4-triazin-5-yl, 3-methyl-1,2, 4-triazin-6-yl, CH O CH/

2

SEOFONS Y )i 1«”‘”’
Res

R / Ro7
0 26 N /R27 OYN Ry
l \FO RzG\N/N y N R /N/
N—CH, N o) /N\< \
, Ry Ry N
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R27 RN 27 ' a a WD 2008/ 020150 PCT/ GB2006/ 003099
.24 p R) 27 026 ~26 0J "26 "2s Rs N >==0 _' Y\

wWOR@®SBRAMN | OY /R27 /R27 N N NON N-_ N-_ /~ /PQU/GBRO0bAN3099

J R7 R/ R7 R/ R7 zsN_N2s\NNN i"O' =Oor [/ ,
wherein each R26 is nethyl, eagh R27 independently is
hydr ogen, Cl-C3al kyl, Cl-C3al koxy, Cl-C3al kylthio or
trifluoronmethyl, and X9 is oxygen or sulfur. 5 A
further annellated (fused-on), nonocyclic or bigyclic

ring sgﬁztemv\hlch :ﬁ formed, _for exanl;’%]l2 R, RY WS

agy ace substi tuent’s Raj, and/RRa or s af and
V\/(]IEh’NI S umﬁt%gr ted o err?'tiﬁﬁ,ed*l once %
t hr de ;}—nﬂgsel ect Rrom oxygen, sulfu

-, carborlVtNand C=NORE7) apd~whi ch may l}te
addi ti onal |y substituted by one or nore-’substit uent s
is to b&,under st ood being, for exanple, an Xto Ras
RRQJ\ 0 1OR@QneI ated, bidentate ring system of

for X RI nORss R,s,. st 52 R
O 3K'\ O RSST. SNO N-N o0o00R
57 or Nor erein espﬂmrcahkaych R4Gs hethyy, daclgR S, independently

haI Cl. - C4hal oal kyl ,. Cl - C4al koxy or
59%991 hfggaaﬂ(ﬁiﬁvci@de %oé%ﬁlk.‘/lﬁfa%ﬁé%ﬂm@m ol lepd Xo is
ogx}%’gngﬂgullﬁﬁg(y and R50, R51, R52, R53, R54, R55,

A further annellated (fused-on), monocyclic or bicyclic ring system which is
formed, for éxample, by two adjacent substituents Ra; and Ra, or Ra; and Ras and which
is uninterrupted or interrupted once or up to three times selected from oxygen, sulfur,
S(0), SO,, -N(Ra6)-; carbonyl and C(=NORa;) and which may be additionally
substituted by one or more substituents is to be understood as being, for example, an

10 a7
) =0 T,
annellated, bidentate ring system of formula \\ // ke

T :[_\rililf%:j[j

45 b I8 1

s or N wherein especially

Ry is hydrogen, halogen, Cl-C4alkyl, C;-Cshaloalkyl, C;-Cjalkoxy or C;-Caalkylthio;
Ry47 is hydrogen, halogen, C;-Cyalkyl or C;-Caalkoxy; and Rso, Rsi, Rs2, Rs3, Rss, Rss,
Rs6, Rs7, Rsg and Rsg are hydrogen or C;-Cqalkyl; and X is oxygen or NORso.

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 Ci-Cyalkylene;



15 R56, R57, R58 and R59 are hydrogen or Cl-C4al kyl;
and Xjo is oxygen or NOR59. A nunber of HPPD

wo pdosio2aior s of formula | are descri bed w t hi n PCRGBRE06/003099
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In a particul ar enbodi nent of the invention the HPPD
i nhi bitor conprises the conpauysd of fornula I
wherein: T is Tla 20 Rl and R2 are hydrogen; Ais
Cl- C2al kyl ene; WD 2008/ 020150 PCT/ GB2006/ 003099 - 25

D an t oget her C3al kylene; Qis @, wherein
]ﬁ\té)t are@ﬁa 338(?%3%(0) b, but preferably

—@lgglpwheﬂghgo 5 Raj is hydrogen, Cil-Co6al kyl,

hydr oxy, C1-C6al koxy, Cl1-C6hal oal koxy,

CA Comktharsy CRay or —N;:(OOB hat prafarenly FO¥(O),;
C3-Cpal kynyl oxy, C1-C4al kyl car bonyl oxy,
CEI al kyl sul f onyl oxy, tosyl oxy, Cl-C4al kylthi o,

ChaChalydidget) €)- Uyducyl Ciilcycriégl Y GibRYE - Cohaloalkoxy, C3-Cgalkenyloxy,

ClC4aIkIamno C4al kyl am no,

C;C.a@sbqﬂwkymd@m EwCeal@ynﬂmm aC4afiylcaroamoxy, Ey&halkylsulfonyloxy,

R0 CPEGI S C RGNl LEC M AR Y] 1 Gptippmino, i

4@1&511@111;10 (S (C;aﬂdob(%borﬁjl, @ﬁﬂiaﬁlﬁﬂllk}@)(ﬁbrmiﬂlabmﬁnhalogen phenyl
hydr ogen, Cl1-C6a

cyano or nitro;
c@r mimamai/k%mg p@élb&garwgﬁwl in gD ¢ %ﬁl&)&rlw&sl\ﬁry Cyfpalkyl, Ci-
1€ I
R B LI GR RO R eloskh, ing BERY bt
bRa:I mlhwdtdgyh,sﬁlll QkaJkﬁy@f-GMOMylmﬁCkajkmyl ©,1Cshaloalkenyl, vinyl

SRR R e Pk Son By RO s e Lot yhaloatiomyl,

G Iskieetdtuted By GBI sk PN KL @Yy, E3CHRIKY OYI9X¥oxycarbonyl or b
Cl- %}ﬁal oal koxy?( Cgha?oa en§ | oxy, c%oyg%- Y yLordy

QA op- C@ﬂe@da¢k@;gyc}gall@hé1akb stituted C3-Cecycloalkyl, Cy-Cesalkoxy,

C% %ﬁ}(@é’}é}w gﬁ%ﬁ%lﬁggy?bn yfla&gﬂ(%&?ﬁ I h%!ﬂkenyloxy, cyano-Ci-

Cﬂlaeﬂlétﬁdyk@xﬁalﬂ{bﬂﬁﬂv@ik@ﬂﬁl&Wyﬁhm C@&L;kl}(bi}h i -Caalkylsulfinyl-

Cl- Coal kyl sul finyl, . Cl-C6alkylsulfon

- égﬂma|q<;maﬂqy@ulf@1yl&lh§«%@% Cohkgyearbonyl-Ci-Caalkoxy, Ci-
a@h cg;ggér g&ovlécu Fall)()rls%lfonyl Cl-Cﬁ?aloalkylthlo Ci-

Cﬂdiam%%daﬂﬁmﬁyCr—CﬁthﬁWIﬁmlyf iGhyC4alkoxycarbonyl-C;-Csalkylthio, C;-

3@%& ko Cﬁe@zg 11@/&21194 &Eé%%ﬁkf %{Qﬁ)&?fﬁ& 84alk}%sﬁlfonyl benzyl-
o 1 ek Ky Ry ggﬁﬁ mﬁéﬁiﬂﬁmﬁé@&g{gﬁmm “r
pﬁéﬂwlamlr?ﬁ‘éf@w Hsh iAol sbfebIeys: snzyl, phenyl,
C;g}?e?xé%(%lf)lhe gr o, pdhtmllﬂ ﬁgxl qg)%ggdglgg&{yll ﬁengé‘g@éé ble for the phenyl-

O:'bn@ﬂllng)glroup@ln €3h & basdbgtitutddlbya3alCkaikyl, CZ—Ebhaloalky] C1 C3alkoxy,
Eo-Einiionlraeon halegsd. exaesttro, of Re fs O-C L.ty 980.E -Caalloyl,
0S0,-C;-Cs,alkyl, OS-C;-Cshaloalkyl, OSO-C,-Cghaloalkyl, OSO,-C;-Cshaloalkyl,
N(C;-Cjalkyl)-S-C,-Cjalkyl, N(C1-C4aﬂ<yl)—Sp-C1-C4alkyl, N(C,;-Csalkyl)-SO,-C;-
Caalkyl, cyano, carbamoyl, Cl—C4alkoxycar"bonyl, formyl, halogen, rhodano, amino,
hydroxy—Cl-C4alkyl, C,-Cjalkoxy-C;-Csalkyl, C,-Cqalkyl-S-C;-Cyalkyl, C;-Csalkyl-SO-
C,-Caalkyl, Ci-Csalkyl-SO,-C;-Caalkyl, cyano-C,-Cjalkyl, C;-Csalkylcarbonyloxy-C,-
Caalkyl, Ci-Cjalkoxycarbonyl-C-Cyalkyl, Ci-Csalkoxycarbonyloxy-C;-Caalkyl, C;-Cy-
rhodano-C;-Caalkyl, benzoyloxy-C;-Csalkyl, Co-Cgoxiranyl, C;-Calkylamino-C;-
Caalkyl, di(C;-Cyalkyl)amino-Ci-Cyalkyl, Ci-Cjqalkylthiocarbonyl-C,-Csalkyl or formyl-
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0S02- C1- C4al kyl, CS- Cl- C4hal oal kyl
OSO- C1- C4hal oal kyl, 0S02- Cl- C4hal oal kyl, N(C

wa2008mbdayd ) - S- C 1- Cdal kyl, N(C 1-C4al kyl ) -S O ECT/GB2006/003099

1-C4al kyl, N(C 1-C4al kyl)-S 2-C 1- C4al kyl, cyano,
car banoyl, Cl-C4al koxycar bonyl-26f-or nmyl , hal ogen,
rhodano, am no, hydroxy-d -C4al kyl,

Cl- C4al koxy- Cl1- C4al kyl , Cl-C4al kyl - S- C1- C4al kyl ,

G b BEPREG ST o e Qi wheren X, Xo and X

Cire @8 defigddcabolbgny | oxy- Cl C4a| kyl ,

G O R BYBO W1 endtiegt abeve. o4

r hodanpy Ci1CRinky e b&ﬁﬁ%ﬁb’ﬂh@’fﬂv (oAl inhibi i
C2- Cooxi rahyl C1 r][C1:4a | Kyl am no- eClc-) gﬁﬁy]? ,mhlbltor comprises a

deqnapicudd alf Ifqm)uzl\arﬂ wber€i: C4al kyl ,
Cg-.Ci.Zal kyl t hi ocar bonyl - d - Caal kyl or formyl WO
387020150 PCT/ GB2006/ 003099 -26 Cl-C4al kyl, or Rae

| B, AlER P8R MY dro¥dn, B et ﬁ:grmﬁdﬁ%aéﬁ%le%% WORHE! =N-
Xll X2 gndqh?('sroéa?e éls 8ePI rl?ed above; S %I ﬁ A]“S =N-(O)y

h‘}’b@ré@éhlséhd Ras |s as def| ned above. In a sti II

cg i bl S%%@%ﬁ‘i{%u gfsp 1t '(To*urqi yﬁp \%ﬁf;ﬁgeﬁla lgr t%@ue@methyl and
R4, 1amql caalkamdwmmgmc1A:4aa<ymts§acﬁaeryenetﬁb@wm&ymeth 1.
together are ethyle is =N-(O,; wherein pis O;

Qis GtBP dehlgﬁlalgﬁgglpg}l@dsr@n PesdldiowRaa thesart and there are numerous
Q@st%@hé}%é‘ %lggic?%qg@éi f? dhd & %&Wc%%gyclom %Gﬁldt 3})1t HPPD.

Rae Is Cl-4a koxy- spec a

nigstrleaypleh Umtmishybning-lmys ahddsttibedgn almmnmﬂies cHitke present
nown | t he a& there are .nuner,ous test

CRalicst R ey B oy BUemBR Hit e DG MR gabpe sployed such as

86 neBRRRETheiGn bﬂﬁhdﬁbtl 1'&%02/&@3876%%}9&6& kﬂcﬁvd’l—ﬁ’f)g enzyme is
screenlng assays as described in the exanples

pelestedtand agpit inhabiiasromppund iseppliod. al ter nat | ve |n
vitro screeni ng@met hods can be enpl oyed such as 15 the
met hodndestidl ol WO@M’&WIC@ thelingéntighGR¢ HEBB7inkibétorisi2-Q-Nitro-4-

COMpo udgptgg ﬁ)gé% n?)e%é cf%?ogl%%%%%ll SWYIH% i n’% nﬂi‘%@ﬂ? cgppound 2

tch®y bernestthamged Wweth Hniala IIII)J i W10k bel dpprecialedNhbt R(ANitro-4-
Tr lt{l uor oret hyl benzoyl ) - 1, 3- Cycl ohexanedi one (conpound

Arilupremetdybezbolid vzl Ohﬁyn@@nedﬁ@nmwﬁg}’é @nayj st in one or more
ftﬁlt&lﬁleﬁc ks, bde (W\i/lluclti’% fl‘x)g%elg 'f@;ﬁﬁ {]Ig ane o%& b9 &hd which

O Trifluoronethyl benzoy
(fwnq:ma mehdfly imtenrc@wiegible hy &nt@-anol tantomerisalit o rre r ic
forms, one of which is shown in formula (I1) (i.e

conpound 2)NO, and ich forms are readily
i nter-conv rt?bl e ket o-enol tautonerism NO2 0 F3C
CO (II

(I

(Compound 2)

It is to be understood that the invention includes the use of 2-(2-Nitro-4-

Trifluoromethylbenzoyl)-1,3-Cyclohexanedione in any of such tautomeric forms or as a

mixture thereof.

2~(2-Nitro-4-Trifluoromethylbenzoyl)-1,3-Cyclohexanedione is acidic and readily

forms salts with a wide variety of bases.



HO (Conpound 2) It is to be understood that the
i nvention includes the use of 2-(2-Nitro-4 25

waeadosloziasonet hyl benzoyl ) - 1, 3- Cycl ohexanedi one PCT/&@B006/003099
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such tautoneric fornms or as a mxture thereof.
2-(2-Nitro-4-Trifluoronethyl ber¥/oyl ) -1, 3- Cycl ohexaned
one is acidic and readily forns salts with a w de
vari ety of bases. WD 2008/ 020150 PCT/ GB2006/ 003099

- 27 _Papaifeul A% shitle bAR! oF 25@L N SroRd-Trif] thylb ]
2-(2-Nitro-4-Tri %‘I uor onet hy?benrzoy )" u01éome ylbenzoyl)-1,3

O@M@h@mé@ng peitablg ﬁoameeasr agtivey m@hemm pharmaceutical compositions

roﬁ 1'11& nt eﬁl%?)‘ﬁ énl}ac q%%lfgargggprﬁalgtnhgerﬁ%caﬁf gc%ggtlagl% base-
p h@d]ﬂaﬁ EAltsl Fo@'ekﬁnﬁl%cﬁﬁilﬁﬂﬂeﬁtl P5R8E as pétdishiRBr §@d1ﬁ1§) Ai@fline earth
exanpl e, alkali netal (such as potassium or sodi um,

afesdl(sishag rcelﬁm;m mmagneélsluﬁwné@mmmm weles, andgaitssiitingrganic bases

o PPl Bl BRI b SRORS el
S aimahmmmmrﬂuhﬂmnm pipetidizi Ayl afBrptdline

trimethyl am ne, piperidi ne and nor phol i neg

2- (2- Nijt T | b h i
on ((a mag'(g gmgBtL{alrrﬂbﬁ OI[S’?» A 5 gr{)’a%:y‘é%?%félg’%ee‘)égg B8 bbtained by
Ot @aRhGor procedirys &f sready ckaﬂm faﬁ‘éadyﬂ@xoWnQ@H &Ielp%u&fnon of

10 structurally anal ogous materi aI s. Thus,
eXtEippally analogous materials.

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

one  NEjud)GorCRAMPIY, Qf(Qll\ﬁtr@m-iFhﬂﬁgroﬁl\étHﬁ?&&bﬂB‘- 1 QJ‘ Cyclohexanedione
2-nitro-4- trlfluoronethylbenzoyl chl or'i de

cay bp exayraiently oftained hmee%@nmfés@fr@é t@fﬂuam@hnlbenzoyl chloride
ARG Bl W SR8 o R Tt e

chichras tiéethpyminesel f be obt ained fromthe
correspondi ng benzoic acid, for exanple by reaction

W th t ’ghé) &Xlltl I&' i {rogﬁ luor oxéﬂl% Ibg E?}Hglgg%%a% tself P%g;btamed

descri ea ent s

aﬁdm?obmmrresﬂ:&ﬁﬁng Behizofyr e&nd lfd)reéi@ﬁlple byFreaétih Witk &ﬁbn}Mchlonde or
7-769) and _is generally used wthout

3?[ gpPo&g]Iela]s icdeseiahed 1 Reagents ]gmq;rgamc Synthesis, (J Wiley and Sons,
21'9@7'; Ed:ito% tFiésfelr wr prm@s)é{f RENGHI P dbﬁy% 8 is generglly used

obtal ned, for exanple, as descr B upstern
anthcpuispechrmnﬁc@lmn Soc., 1954, 76, 1051, or by one
of the general nethods vveII known to the skilled

per sonSindilarky, 2nittd- 4ﬂdﬂuﬂwmmﬁhjalbd1pzmacid)ﬁqayhm abraiesl, ferrexample,
LR R 0 5 P T, Sy TR, oot
(ERABRAUARHIE WellWn8ivn to the skilled person.
In a still further embodiment of the invention the HPPD inhibitor or precursor is a
compound having the structure depicted in Table A below.
Table A.

Compound | Structure:
Number

O
O\\Q/CH3
3.01 Q

N/\

N

o)




Nunber 0 O- HH CH3 3.01 0 CF3 N, 0 WD 2008/ 020150

PCT/ GB2006/ 003099 -28- Conpound Structure: Nunber O
w@008/02016CH3 3.02 OS ff \ O OO0 d 3.03 o PCT/GBR006/003099

CH3 O OO0 N® 3.04 Ol So CO H3CC1 CH3 3.05 H3C

NO CH3 CH3 C 3.06 H3C\ N280,0

Compound | Structure:

Number
O
0\\‘3' _CH,
3.02 0]
Ci
!/
N
O
O Ci
3.03
U
0 Sx
e/ ©
O O NO,
3.04
U
o} S
H,C
Cl H

o] CH,
3.05 HaC .
N/\ ) Q
(0]
3.06 H.C
7 \ ]|
N

3.07




S0 H3ICHICOA 3.07 OHBCN-NOI O CH3 WO
2008/ 020150 PCT/ GB2006/ 003099 -29- Conpound

w@Leoaoease: Nunber 3.08 s o U o SOZCH3 3. OBCTZGBRM06/003099
O 1- s=0 CHN NOH3 1CH3 3.10 N~ .0 HICO 11
==0 .CH3 N~ -29-

Compound | Structure:
Number

3.08

3.09

3.10

3.11

and the free acid thereof

3.12

313 OH 0 . O\/\O/




NOH | CH3 3.11 OK C10CH3 O OO0 H3C O /SO and

the free acid thereof 3.12 CH3 CH N O d NN O O3 3
WABeh20180 3. 13 CH 0 0,-,,--, 0"CH3 N F O F Fra¥IGB2006/003099

2008/ 020150 PCT/ GB2006/ 003099 -30- Conpound

Structure: Number 3.14 OHOgGi3,6ocH3 F OF F 3.15 O

O S1/CH3 O O CF3

Compound | Structure:
Number
3.14 oH o O\/\O/CHa
Z "N
N ! F
0
£ F
3.15 O
O\\Q/CH3
Q o
CF,
N
N
o O
()
0 & ';
F
3.17 o '
0
s
o)
o
SO,CH,
3.18 o _
O F F
cl _/LF
O
0]
SO,CH,
3.19 . H,G HC CH,
R\ S0
N\N OH 0]
« cH,
3.20 o




N3.16 0% H3 ON O-N Ol F FF 3.17 00d O O
s2CH3 3.18 0 OFF d F 0Os02CH3 3.19 H C H3C CH3
WG32008/020130 CH3 3.20 NCO O/ NON O /SO 0 WD PCT/GB2006/003099
2008/ 020150 PCT/ GB2006/ 003099 -31 Conpound

Structure: Number 3.21 0 n -31-

Compound | Structure:
Number
3.21 0
0 0=5—
N/
A F
0
/ I
3.22 /?
Oxg o]
/
/\O
d 0 ¢
3.23 .
O\N&O 0 o)
F
0 o}
F
F
3.24 K
3.25
0O 0=S8S=0
N/
\
Y Cl
3.26
N
0 SANF
F

In addition to the compounds described herein, it is also possible to use a

compound which is a precursor to an HPPD inhibiting compound.



0OO0=s F NOFF 3.22 0% O 0a0O0 3.23 O7,N,

.000 FOO FF 3.24K 00 ONFF F 3.250
wOeEs020@sCI 3.26 F vo | F In addition to theCT/GB2006/003099

conmpounds descri bed herein, it is also possible to use

a conmpound which is a precursge-to an HPPD i nhi biting

conpound. WO 2008/ 020150 PCT/ GB2006/ 003099 -32 A

“precursor” is a conpound which itself is not an HPPD

I nhi b tAo‘rprQéﬁgsoir’Sis a compound which itself is not an HPPD inhibitor but is
metabolised to produce an HPPD inhibitor for use in accordance with the present
invention. For example the compound depicted as compound No. 3.01 in Table A above
is a precursor to the compound depicted as compound No. 3.15.

5 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
10  pathway may be inhibited in addition to or as an alternative to the inhibition of HPPD.
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.

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

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

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

said medicament comprises an anti-inflammatory agent.

The present invention still furth& provides the use as described above wherein
20  said medicament comprises a first HPPD inhibitor and a further HPPD inhibitor and
wherein said first inhibitor is different from said further inhibitor and wherein said
inhibitors are present in amount to treat and/or prevent depression and/or treat the
withdrawal symptoms in an animal associated with an addictive drug which causes
dopamine dependant associative learning disorders in said animal.
25 In a particular embodiment said first and further HPPD inhibitor is selected from
an inhibitor described above.
In a still further embodiment said first and/or second compound comprises a
precursor compound.
In a still further aspect of the invention there is provided a kit comprising a
30  pharmaceutically effective amount of a first HPPD inhibitor and a further HPPD inhibitor
and wherein said first inhibitor is different from said further inhibitor. In a particular

embodiment said first and further HPPD inhibitor is selected from an inhibitor described
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nmet abol i sed to produce an HPPD inhibitor for use in
accordance with the present invention. For exanple

wao b@sozirpound depi cted as conpound No. 3. 01 i nPEGB200A003099

above is a precursor to the conmpound depicted as
conpound No. 3.15. 5 Thus, thrd&3ghout this
specification, "HPPD inhibitor" includes those

conmpounds which are capable of inhibiting HPPD in
agbiavelafd s@reanyai® e fozPhire heh i's
capabl e of being netaé%lisggaﬁﬁygﬁ%&gﬁéﬁ% m¥§ﬂg§%%88%“

t HPTEISPD Fudier Beet theywitbdrapelisxinptomistin ah khinall s&obiated with an

: OC ] t ternative steps in the tyrosine o
oA o hieB e ik GORRY S Geponiag: seer st ebminE dpordsrs in sid
ocanimgal.an alternative to the inhibition of HPPD. For
exanpl e, inhibitors of enzynmes/conpounds that are
" upst readstilofurthiR i odim et dai i rostie

m.pot r ansf erase, may be usgg§§ﬂ%?%¥érgﬂg@%§éé(a%hH04"

i HifwnremedyBrnzayiz s Adyciehesanadione (dompsirdenntn 08t HRARRer

[ '- . as _honpgenti sic acid .  oxi dase may -
e 3 Ao A on BB B AchaouRd Serieed e e ep dbscribed
mbove.des the use as descri bed above wherein said

medi canent is adm nistered in conbination with an

ant i - ITifdiavemtibaniill agene destid R AN R YORMAL 3 ibiting
further provides the use as descri bed above rern
§§WBPEEG ¢Eigmolownpi ses an anti-inflanmatory agent .

The pn fy ;d [ St | h rovj.des the use .
2o doserbad’ SRB0GARSL btbar W BREwRL B GiBatne metabotiom of
&oapingses a first HPPD i nhibitor and a further HPPD
inhibitor and wherein said _first inhibitor is

different fromsaid furtheXAMPEESyr and wherein said
inhibitors are present in anopunt to treat and/or

revent depression and/or treat the w thdrawal
§§ﬁ§95d5 in an ani mal associated with an addictive

' dopani ne dependant .associ ative
Lt S CRURaR PR gk P dopamine o Tptenou ar
redinentipreversioh df Hepredsicshdf tdathient dﬂ%?&vitﬂ@a%* ér})ingjtg‘ms associated

seLec%ed from an |nhibitor described above.
Wit vithdgawa] dompamegistiierdrag perhrasrotaiand/ or  second

conpound conprises a precursor conpound. In a still

further aspect of the invention there is provided a

1 micsongeidesadoprallB0ithialr mpaeyibi 248-Nitre UL &I o SmdiTMRhzoy1)-1,3-
@%Cghfxl rgqti HPPD i nhi bitor and a further HPPD i nhibitor

a é WAEPE! M %aid first inhibitor is different from

Aah dorktttlf TehideUrD bfaPy-dok&d #ithak &&%f\'}ehicng odi ment

said first and further HPPD inhibitor’is sélected from
Lfer Jhayrs plesmadposibe develd wee 8d8RifE8 (Dopamine levels and dopamine

tﬁﬂ%ﬁggg%g%g%ged.-ss above and wherein said

ors are present in anbunt to treat and/or
prevent

The results yielded mice dosed with 2~(2-Nitro-4-Trifluoromethylbenzoyl)-1,3-
Cyclohexanedione had elevated levels of plasma tyrosine.
In addition to this, dopamine was increased by up to 16% and dopamine turnover was

increased by up to 27% when compared with the mean of the controls.

Example 2
10 mice were dosed orally with 0.1 mg/Kg of 2-(2-Nitro-4-Trifluoromethylbenzoyl)-1,3-



depression and/or treat the withdrawal synptons in an
ani mal associated wth an addictive drug which causes

waGelopan2aso dependant associ ative | earni ng di sorBPEr/&BRIV6/003099
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said animal. 5 1n a still further enbodi nent said
first inhibitor conprises 2-(2X+tro-4-

Trifl uoronet hyl benzoyl) -1, 3- Cycl ohexanedi one (conpound
2). In a still further enbodinment said first

| Wyclohbednedapr i Ses the conmpound depicted as 3.22 as
descri bed above. The invention will now be descri bed

bﬁS\WUHPI Prsice geroniaHy dagsd-Withibeidosing yehiebeanm es and

F B BRI B o i R oo etids R dopamine

W&er&ﬂsﬂmea 1 Illustration of increase in
I%el s and. turnover of dopam ne as a nechani sm for
t

afssels yislded axee é@ﬁeéﬂwﬁb%r(%ysﬁr@ﬁ Triftharomethyibenzaf)-1,3-
d th t hd |
{ CEs MhoRAGRAR, 3y AP0 R SELAGE trflihe 20 10" i co
V\hr zﬁidﬂnmem tb]lsadldpwmné Wadintreagdddy g to 15% and dopamine turnover was

ro 4-Tri z@r onet hyl benzoyl) -
W&ﬁ ‘é?h%ﬁo n SoEp#ed Fyith tluerrwra@ef therceniplal | y
dosed with the d03| ng vehicle. After 24 hours, plasma

tyrosine levels were identified. Dopam ne | evel s and
dﬁmgé turnover were also analysed. 25 The results

yi (? ?gs'\}&/f:r'e dcoiec%)riaﬁy W%{;ﬂ% %%—%Wt}g-ﬂ:%’;ﬂuoromethylbenzoyl)-1,3-
Clyjzdm}mmﬁm&@ne had el evated | evel s of plasna
tbér osine. In addition to this, dopam ne was increased

s i 5ORtEPl) Ehpatmuergmpalhy drsed withdhedosimsvehicler eased by
th th f th
SRR 2 Y EARRI S e ek s PRRR Dy o gt gopamine

dﬁrn:bvéﬁarml toradrdnalini fléwely were tabylabezay | ) - 1, 3 WO
2008/ 020150 PCT/ GB2006/ 003099 -34- Cycl ohexanedi one.
As a control, 9 mce were oraIIy dosed with the dosing

i e T i SR
Cyclohexanedione had elevated levels of plasma tyrosine.

In addltlo_n to this, dopamine turnover was increased by 25% in the treated compared
with the control group.

Furthermore, noradrenaline was increased by up to 76% and 21% in the treated rats

cortex and hypothalamus when compared with the mean of the controls.

Example 4
Analysis of stimulatory effect of HPPD inhibitors as a mechanism for the treatment of

withdrawal symptoms associated with an addictive drug such as nicotine.

12 rats were dosed orally with 2 mg/Kg of 2-(2-Nitro-4-Trifluoromethylbenzoyl)-1,3-
Cyclohexanedione.

As a control, 12 rats were orally dosed with the dosing vehicle.

After 4 hours, animals were each placed in an activity cage for one hour, containing an
automatic activity monitoring system with infrared beams to determine activity and

mobility.
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turnover were al so analysed. 5 The results yiel ded
m ce dosed with

WQ@2(08/024150 0- 4- Tri f| uor onet hyl benzoyl ) - 1, 3- PCT/GB2006/003099

Cycl ohexanedi one had el evated | evel s of plasm

tyrosine. In addition to this;38epani ne was increased

by up to 15% and dopam ne turnover was increased by

up to 15% when conpared with the nean of the controls.
18n#ysispl theActAity @dts indELedias8He ARl diNe W -

2- éz- Ni.tro-4-Tr i}1f | uor onet hyl benzoyllg%ljfﬁ%, éé&ﬂ_uh'fb, gemgégm?écoums and
Cyreieh s feds Bisecasakby E%ng:]r%) land 19y eespeatively, ethah kympared with

i h j icle.. After 24 hours, plasma,
Al 5 TR S A S e e
dbpemsaieby dfproximansed3BNe BenadoBNAlhagivEEY Wé’%f}v. %ﬁared with the

al so anal ysed. The results yielded rats dose
Fopgo p}%_ hherincraage) HOTPRTRS A5 HY dndigated tBat the test substance had a

i . d vel s..of plasnma. .
@f3d ﬁﬂﬁﬁl@ﬂ)‘?ﬂ bggkgiolﬁﬂﬂlsq}eﬁyﬁﬁlﬁs ’Illlc %aﬁg(i{lﬁlg sgaﬁ?tﬁswg Tgsdted in the

tyrosine. tion tot

ianondaspuidng 126%me being nidbilal elick AWy Blicafs BF 1Bbifie were
%pq;rol group. Furthernore, noradrenaline was
i95¢F&%8ed by up to 76%and 21 %in the treated rats
cortex and hypot hal amus when conpared with the nean of
the controls. Exanple 4 25 Analysis of stinulatory
effect of HPPD inhibitors as a mechanismfor the
treatnment of w thdrawal synptons associated with an
addi ctive drug such as nicotine. 12 rats were dosed
orally with 2 ng/Kg of

2-(2-Nitro-4-Trifluoromethyl benzoyl)-1,3

Cycl ohexanedi one. 30 As a control, 12 rats were orally
dosed with the dosing vehicle. After 4 hours, aninals
were each placed in an activity cage for one hour,
containing an automatic activity nonitoring system
with infrared beans to deternmine activity and

mobi lity. WO 2008/ 020150 PCT/ GB2006/ 003099 - -35

Anal ysis of the activity data indicated that nean

. rearing counts, centre rearing counts and rearing

time were increased by 91% 63% and 79% respectively,
when conpared with the control group. In addition to
this, activity .counts, active tinme and nobile tine
were decreased by approxi mately 43% 27% and 49%
respectively, when conpared with the 5 control group
The increase in rearing activity indicated that the
test substance had a mld stinulatory effect on this
behavi our. Increased tinme spent rearing resulted in

t he
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animal s spending less tinme being nobile, which is why
indicators of nobility were decreased. 10 WD
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of at |east one conpound capable of inhibiting

4- hydr oxyphenyl pyruvate di oxy¥fenase (HPPD) in an

animal in the manufacture of a nmedi canment for use in

5 the treatnment and/or prevention of depression. 2.

Ureamge according to claim 1l wherein said nmedi canent
conprises a conpound selected fromthe group

consisting of. conpound 1; 2; and 3.22. |0 3. The use
ccordin [ ein.

550 R0t B Pt AP BTSSRI pyacmsphenyimruvas
conpouiskykendse (REDY searv@doatinitfe kRnafytuehef Dielib@ment for use in
previ ous cl ai ns wherein said nedi canent conprises a

sel ectihs/geaiment adior prevsptiak ef dspEessionor (SSRI) and/or a

tricyclic 15 antidepressant (tricyclic). 5. The use
according to claim4 wherein said SSRI is selected

f2c om tThe vge atgordiagrselaim bhgviefein saitl ahsdivaatant comprises a compound
esci tal opr fl uoxetine,. fluvoxam ne, roxetine, and

ser t r aPIPHEA Gomiberipuncarkishas et saapewidl iae§ %PQC is

selected fromthe group 20 consisting of:

amtriptyline, clom pram ne, dosul epin, dothiepin,

Goxepilire useragmonding tonepinmil anskeim 2, whareinsdidmagdicament comprises the

trimpram ne .anpxapine, im.pram ne, |ofepram ne, and

nor t 1 CBEPPRHLIGIERRS FairRaiiie  cof . 6. A ki

conprising a pharmaceutically effective anount of a

conpound selected 25 fromthe group consisting of.

donpouhe use acrording taarppongrof hqrprarivne elatne wherpin said medicament

accep i I ST

of t corpngisa feidel SRRt e LR LR shgior p rioyelic

i nhi babtidepaesddrmtricytlid)cycl i ¢ anti depressant and a

means for the delivery thereof to an animal. 30 7. A

phar maceuti cal conposition conprising as an active

sngr eghente 'Qccoﬁhgé PPQSH i Glletein §1if SSRY YEseld Eﬂédf%orﬁ theeroup

conmpound sel ected fromthe group consisting o :

conpouoembistingdf: citedorgad2esoitalapyaig fhesetite, 8avdxamine, paroxetine, and

acceptaple salt. thereof .and a.pharmaceuti cal

o f oot aan g mixt S ecentapt roaarTR iR fimite wepe

2008/ QafiihidgRETAiBAY 666 QERFBramidd, dodiliepint @6thRPE, @bxepin,

tricyclic antidepressant together with a o i

phar naeeratilios) JyAnserin, trazodone, trimipramine, amoxapine, imipramine,

lofepramine, and nortriptyline or. mixtures thereof.

6. A kit comprising a pharmaceutically effective amount of a compound selected
from the group consisting of: compound 1; 2; and 3.22 or a pharmaceutically
acceptable salt thereof and a pharmaceutically effective amount of a selective
serotonin reuptake inhibitor and/or a tricyclic antidepressant and a means for the

delivery thereof to an animal.

7. A pharmaceutical composition comprising as an active ingredient a
pharmaceutically effective amount of a compound selected from the group
consisting of compound 1; 2; and 3.22 or a pharmaceutically acceptable salt

thereof and a pharmaceutically effective amount of a selective serotonin reuptake
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acceptable diluent or carrier. S. A pharnmaceutica
conposition according to claim7 wherein said SSRI is

w@elsozEad 5 fromthe group consisting of. citBCDEBaME/003099

escital opram fluoxetine, fluvoxam ne, paroxetine,

and sertraline or mxtures thefeof and said tricyclic
is selected from the group consisting of:

amtriptyline, clom pram ne, dosul epin, dothiepin,

dox epiifkibitdrdldrlal theyclidlagtigepiéstant!to Setxd Orich a pharmaceutically
trimpram ne, anoxapine, impramne, |ofepramne, and
nor t r iasesptabledideenkPREAIFds t hereof. 10 9. The use of at

| east one conpound capabl e of inhibiting

4- hydr oxyphenyl pyruvat e di oxygenase (HPPD) in an

‘@i malA pharhhecutkaldoagiosiiienatcadingdo chimm whaeinssid ISRI is selected

the treatnent of the wthdrawal synptons assom at ed
with dirmhs gpm,@org}sgag om;t@]ﬁpmseégta&%% flgoxetine, fluvoxamine,

depen %@H}xje_xgﬁé %ﬁh %ﬁ frdBnd &AL NREs HleRRF gﬁﬁﬁ gzlnﬂ ﬂé@/&kg is s_elected from

ani mal e use according to c erel
sai d- ahiglgiotip vendsting of samitriptyline eloempﬁnhme ciosultfie, @pthmmn
consi sting of ai ne, het a iate, nicotine,

O h o nelok oSl ARG i G AR GAZOM0NE. DHOIREFEIHe RGP
U Them ngﬁ(%nﬁﬁac Rlir B ideOard Iﬁirmpé)g it 8ix ur&fthereof.

nmedi ca t conpri'ses a conpoun sel ected fromthe
group depicted as conpound 1; 2; and 3.22. 12. The use

ccor to ne
i caente® SEaEt B iy e bt R B FborbBengoyravac
capabldgoGioeh 38 (HPPDNEh #h a’lﬁmb]Mﬁrtﬂé(ﬁﬁﬁ@ﬁWu&deW@E@cament for use in
di oxygenase (HPPD) 1n an animal. 13. The use accor

to anyhoieatmentofdheyitbdrayahsymyHems pssogiated Wiskian: @d?éﬁtvegdrug
COMPr i 368 Gy gésf@(}p'aﬂl?ner @egkeﬁt?ﬁp'?&f)cﬁﬁgé %Q%i%? Jrﬁers Txtﬂ §aid animal.

use accordin
sald nedlcanent conpri ses bupropi on. WO 2008/020150

GB2006/ 0030 - The us .cordin 0.an
1 Ciifeniar poosting to o d PR S aUA LS £ aigbgigeted from
o COME1b Qi ot il HHRRAE SR, R nanol

16. The Use according to any one of clainms 9 t

wher eitsirabgiiepcamtbowirand phegcydidebe. 5 i n conj unct| on vv| th
bupropion. 17. A kit conprising a pharmaceutically

ef fective anount of conpound sel ected from the group

qQensi ghichge 8dcording &b Adim 8OMehered sadd plrdicameidongaskya compound
acceptable salt thereof and a pharnaceutlcaJiy

ef f ecﬁ?lﬁ@te%iﬁﬁ?%ﬂletﬂfo% dspictd asecopwerae dindrnd 3

12.  The use according to any one of claims 9 to 11 wherein the medicament
comprises a further compound which is also capable of inhibiting 4-

hydroxyphenylpyruvate dioxygenase (HPPD) in an animal.

13.  The use according to any one of claims 9 to 12 wherein said medicament

comprises a nicotine replacement therapy.

14.  The use according to any one of claims 9 to 13 wherein said medicament

comprises bupropion.
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10 therapy and/or bupropion and a neans for the
delivery thereof to an animal. 18. A pharnmaceuti cal

W@ P10 on conpri sing as an active ingredi enPCEHGB2006/003099

pharmaceutically effective amount of a compound

selected fromthe group consi¥ting of: conpound 1

3.22; and 2 or a pharmaceutically acceptable salt 15

t hereof and a pharmaceutically effective amount of a

niscot i use a&@ﬁ@iﬂgm anyldheloXRIaiiAB 9/t6 114 Rtk R k4A medicament is used
together with a pharnaceutically acceptable diluent or

car ri én comgnctimnyiish prpiceting nlacedapidheePvn according to
claim7, 8 and 18 which is in a form 20 suitable for

oral or parenteral adm nistration. 20. A

plsar mageuist aedordiagposit dnerofaidas 9ita g 5twhegdiabaid hfbdidaneht is used
is in palatable form suitable for oral adm nistration

sel ectiegomppfHAEtPEEPPIeBNSi sting of . tabl ets;

| ozenges; hard capsul es; aqueous suspensions; oily

suspensi ons; enul sions; 25 di spersible powders;

di7s persskivkcemprising lagharnsyeutpallgrdfeeti vedmaeunt 3fcompound selected from
pharmaceuti cal conposition ac¢cgording to claim 19 or%$O

Whi ¢ th&STOHD SHRRSITEGE: 130 o8 404 0% A TREnAGRU YA rapiagHe sal
hard QeSO dnd9&liAkhAbGARIY EfctinDarBountd FARRIIHRE SiffiheRlent
conposition as clained in"claim19 which is in a form
sui t altherapy ord/ peangripeoraindeaimieamissior titei dghiveipthereof to an animal.
2008/ 020150 PCT/ GB2006/ 003099 -39 23. A nethod of
treating and/ or preventing depression conprising

gem nisshedriAgedtiRal @apdRiicR|compRBipHB 68 Wtieainkitdient a
effective anmount of a conpound selected fromthe

gr oup Phameicsuiisalysffectivsripenmmé ofa compayng sglepted from the group

conposi.t d: t,0 y .08

o o obiSthe b hiRa 03 30 an 26 SphinfcBRickily fcepple sl

f r om hdrbsfrandal praympieoticalliyesicbtivergnotlnt@faadtdtiot rapladement

a drug which js responsible for the devel 0 nt of i
dopanthEp FIRTOPAE IS e Yith A F‘HP?F@“H‘? ¥ gesPéablgdiluent or
sai d apij@l conprising admnistering to said aninal a
pharmaceutically effective anmount of a compound

sel ected from 10 the group consisting. of: conmpound 1;

3957 e Sty T8 Bisbn Ao BRIA Bt 58 ¥ SistEiop 2 form
23 0r s@rabIb&ir@rdl of Phén@fl A@MidiSrAidauman bei ng.

20. A pharmaceutical composition according to claim 19 which is in palatable form
suitable for oral administration selected from the group consisting of: tablets;
lozenges; hard capsules; aqueous suspensions; oily suspensions; emulsions;

dispersible powders; dispersible granules; syrups and elixirs.

21. A pharmaceutical composition according to claim 19 or 20 which is intended for

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

22. A pharmaceutical composition as claimed in claim 19 which is in a form suitable

for parenteral administration.
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23.

5
24.

10
25.

-39.-

A method of treating and/or preventing depression comprising administering to
an animal a pharmaceutically effective amount of a compound selected from the
group consisting of: compound 1; 2; and 3.22 or a composition according to any

one of claims 7, 8, 18 to 22.

A method of treating an animal suffering from withdrawal symptoms resulting
from addiction to a drug which is responsible for the development of dopamine
dependant associative learning disorders in said animal comprising administering
to said animal a pharmaceutically effective amount of a compound selected from
the group consisting.of: compound 1; 3.22; and 2 or a composition according to

any one of claims 7, 8, 18 to 22.

A method according to claim 23 or 24 wherein said animal is a human being.



