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The present invention still further provides a kit
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generally contain for exanple fromO0.01lng to 10ng of
active agent per Kg of bodywei ght conbined with an
appropriate and conveni ent anmount of excipients.

Dosage unit forms wll generally contain about 0.1 ng
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angregate, HbarichvidiRtdie PrestRARFEip¥itd ok -
Gengr ally, in 1ther apgﬁ%i C use,g I?tt g’icg agg%?gd;r écg)ytlﬂat a

c o RPB ST YhienrPalte anst atiryidasts; sheh pnaseerbicamidwoul d be
adm ni stered so that a dose of the HPPD inhibitor (or
of an eTfahlstdbrantatmnitay bofin@apl ai CoAGAWtheab nbdify their

oS e Db S ey i

0. 8f3trointesta4) tragy otety iiPro@e their Stabilitysifdr fabSedtdnYe, in cither case, using
0.0S-lq /ﬁ%%.and O.l-gng/day or 0.01 to 10 ng of

ac PTVE e Soh ik <aegt 3nd BBeyiee Yl agrpyn e en | 1

necessary in divided doses. Mre specifically, for a
conposi fdunruesupinsionnyilt gampalin cordai theaietids inpredient in finely

th {4 L §d [ d thaf. Lt .
actor o URtel W Bt 8 F oy SRR LRle wpagine

15 t hagenty, sjok es widiunh earbi:PRBihyldellidbtepmethglccidilos

20

25

30

e oyl a armaceutical l y acceptabl e

o AL s BRETREEHS LS SFRTR 55 i s

R/b aangezufn @:@?2, diTpeﬂsilr%er@ttﬁg%agemi sﬂgh g%lerz@hiﬁ 890(}1%61&%011 roducts of
e ifical. raom het wee : 0 ay _an

o B PER Ry WG @5 s o Bery el eig

of copdehpuingirodudes df yihglere bxiilé witk GRg SR aliphasit XicoRsls, for example

dases. A“% %aqagstthzou?hout t.his specification_ are )

| P Rty B Fetanpl op e denegtiompiodicloo ety lons idaadth partial

t htevedeviesd fofd FateyngbidkQd a hexitol scRta8 pHlybtyRiHy1H0 $4:98010f

t he HPE% i nhi bi.tor. (or of a_pharmaceutically )
BB B e rPEe B G Rcir Ay st wadentish pebplestersgirived from
addity hodds dn@ hawitsd sekRIAHeD for LREn Y ﬁ&l?éth{/l_@%ﬁ'ﬁifaﬁ E‘mﬂ%g&%%

patient, the effects of adm ni stration of the

I nhi bit .may he moni.t ared by standard :
clinic é}%i@ltl%ﬁ%% Sé%lilsy\gﬂ &lsgﬁgaé%fﬂg ggnéw%l_one Or more jresgrvatives (such
staslethyf empryeyl paypesybabodtd) anii-oxiantts GAch Redstorb® acid), colouring

provided a . nmethod of. treating and/ or preventing
P S a Dt My P aedlon g aemmiaeh as sucrose,
phatcimadeot dspatanye).ef f ecti ve amount of a Conpound

sel ected fromthe group consisting of: conpoind 1; 2;

and 3. i+ J.0on scri bed ove. 20In.a.
Sti11 oy haRad ROt Bl AR L 67 fpgimeos itvg Tercdidht na
prvegsdtahdeioih (sweit ionladbis dil, efﬁitaj aily S?Elnélﬁil ggl_:ocayﬁtfoﬂy biig agﬁiﬁéBal oil
Wi I . 1S ms resulting fromaddiction to a drug
mﬂ%%ﬁa?§@$% %gﬁéﬁble for the devel opnent of dopam ne
dependant associ ative |earning disorders in said

ani mal conprising admnistering to said animal a

phar maceutically effective anbunt of a conpound

sel ected fromthe group consisting of: conpound 1;

3.22; and 2 or a 25 conposition as described above.

In a preferred enbodi nent of the invention said aninal
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i nter r uSTEHFHY 8&?&&1‘1‘0}1%” ?P&F%trc'“t:

WO 2008/ 020150PCT/ GB2006/ 003099 - 10 - wherein; T is
Ti Wherein: 5 Gis Cor N wherein when Gis N then
only one of E and R2 are present; D is hydrogen or RS;
E is hydrogen or Rt; or D and E together are
Y‘f?@%“é?%?lé %1 ene which can be mono- or poly- su%‘%’f’?ﬁ?{‘?—f‘?fs"”
by R6; A is Cl-Cal kyl ene whi ch can be nono- or
pol y-substituted by R5; or A maZ/ additionally 10 be
carbonyl, oxygen or -N-R7- when D and E are other than
C2- C3al k Iene R R2, R3, R4, R5 and R6 are each
indepengéﬁP}ijS‘b“P"“tSH’é‘SWé]ﬁ% COR#P 3 upkenmi agantisagh as beeswax, hard

?Wdffn&'ce@?laif:@?fdd; hal ogen, hydroxy, cyano,

oxycar bonyl or Cl Cal koxycar bonyl or R2 and 174

toget her, form a ne cha| B can

ﬂ&mymgg agents may be

Sulafdtl&‘d,tomdvﬁﬂetzhﬁlaﬁmydnﬁ[préﬂw&mhhe oxygen and sul fur
atons are separated by at |east one nethyl ene group;

L e P

cataismin@nmémmnl um cati on, hal ogen,
Cl - Cual kyl sul f onyl oxy, am' no, Cl-Cal kylthi o,
Cl - Cnal bydpsidltid pihdersehd pARke alikehlesy) %h\fét £
QL. o kylthi o CloCuhal oal kyl B pefition of an aqueous
G SERRRTGKDE additienfiwate pemsallieoRipinche @mekxggr@dm together with

a '3 | sSstlehidi A l 5 ative
Coaﬁ:?bllg% ]ﬁcboﬁglzftig ng sﬁéﬂ gﬂ% g%' !a%e_ CladBRlkYs }gz]:serv tives.

01231 kyNYTE e %fzvaﬁ PRSP0 Mt  cxempiied by

C3lfcaahlicady inentidred yboveCl - Cal koxycar bonyl G Cal kyl t hi o,
G - Cal koxycar bonyl - C1- Cal kyl sul fi nyl,

?Q CaC!a Ik %g?(ig)é%ag i agnhc%% a]%@f}plf%géygg? $?so3w§etemg, flavouring

11 e@@é@ua@gygw@mﬂ gRerymio BROBSRO40 NNH

RO41R342NC( 0) 0-, R043R044NC(0) NH, C1-

Clsal kyrmmﬁﬂadewl cdndpdeitiBad &ﬂf&ﬁyineaftmrﬂﬂdy%% be in the form of oil-
C2 Clsal kYnyl carbonyl oxy, C3- Cé6cycl oal kyl car bonyl oxy,

Bt Wﬂ%)/%ﬁ bonyl oxy, Ci1-C, 2al kyl t hi ocar bonyl oxy or

Cl- Cnal kyl t hi ocar banoyl, wherein the al kyl, al kenyl

-and al | Esarpily ngessupay I@mwdgetagl@b;l sugiDas olive oil or arachis oil, or a mineral

2008/ | ogen,

Clg%ggﬁﬁoxy,%%%%&? %ﬂggr%%%grtal‘%gﬁ ﬁg?sﬁyl

C1- Ceal gulfo 0 yano; or R036 is henoxy

pheny! t 8! IEﬁH’é‘%masFrﬁway B &orrampleopapirally-occuring gums such

p heyyihsatatie BY bk Bacaih SN 810 &&Bﬁ-lr%)i)‘lﬁospﬂ@ﬁk?e@ ¥hdPo¥ s%ra bean,
{;F]L}T\;I - C17C6al koxy, wherein the nyl “groups can

Fr OB E5'98 BE AT EheBaSGieE Vst o ﬁfétmcmg gnhexiig] edpdrides (for -

n SbaBhplC%en nfohoSiabkaAld cofd Qéa"ﬁ%h Al |
and/or Cl- C4hal ogl kox)‘\((a\{1 c():? 3 g a gtr gﬂﬁﬁﬁgyﬁﬁﬁtmmm
Hegthyenga axidasuch moéxpxwhfl@morbnaemwemyo or Het oi

N(Roo); wherein Het07, Hetes, Het09, Hetoi o and Het oi

| are elekriuiependeaitl naf mete@ihg eflavodridd at@prdservative agents.
ten- -

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 2 sterile injectable

aqueous or oily suspension, which may be formulated according to known procedures
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10 nmenmber ed nonocyclic or annellated bicyclic ring
system whi ch may be aromatic or partially saturated
and may contain from1l to 4 hetero atons sel ected from
ni trogen, oxygen and sul fur, and each ring system may
wonb@pomiapt nore than two oxygen atons and ned1/GB1066/003099
than two sul fur atonms, and the ring systemitself can
be substituted by Cl Céallcyl, -g€1- C6hal oal kyl ,
Cl- Ceal koxy, Cl1-C6hal oal koxy, C1-C6al kylthio, C -
15Coal kyl sul finyl, C -C6al kyl sul fonyl,
di stnbr et @k Kbk %@&%Hﬁ%ﬁhspeﬁin@g w@ﬁﬁ la géﬁlts) A stPending agents,
hal ogen, cyano, nltro or by phenyl,
suBieh harsrtiesn mantidned phavEogen at om in t he heterocyclic
ring are other than hal ogen; R037, R038, R0392 R040,
R041, RQétEnleﬁﬂéﬁabiRﬁﬁﬁaraﬂﬂﬂl 10al&d 16t LA 1e i eBRNAREb ¥r
of the others dr ogen or Cl Co6al k or 20 ROS? and
R T9RE05iSH & %?n%ﬁwm@fﬁ %leo‘é sgjyenkaauexawgle a
ROAZHoASS 1 PSutREdiR043 and R044 together are -
pyrroI|d|no pi peri di no, rnonmholino or thionorpholino,
wqbch can be nono-or poly-substituted by methyl

t or Tis T2 25 wherein R34 is hydrogen, CI
-C4a|ky|, G - C4hal oal | cyl , C3-C6cycl oal kyl, )
C2- Caal Toemynouninf aciirel ikgradipnt dpat fiegempined ivgthmp agmore excipients to

PO i
e sl OB USRI A0 B Y 353 5isB ey bth 100 Sy anc
Ci thepatigslér roge ofstminsabtiop |  Cl - Coal koxy,

Cl - C6hal oal koxy, hal ogen, cyano, hydroxy and/or nitro;

R35 is Geﬁéfang,%nﬂlaﬁai ikﬁéhded@&r &Ahak@@ktkaton to humans will
C3- CBC cl oal k

C3- C4al ken cynyl or
bedFaSRLY P?nt%%ﬁg%ﬁa@% t15meD- ?%?g PH@W&E@ AsAvegeen pet s pe
S Ul ivbighieh bR d Wit R aBpopfiAtd BRI dhividiedPRAblotlof excipients.
Cl- Cohal oal kyl, Ci - C6a ﬁoxy, a - Cﬁhaloalkoxy, hal ogen,

cyario, Ve and/ or dr
wher ei r]])ci\/%ge e afﬁr%'é \&‘ﬂ] ens érgl )9 ?o 'leocﬁt o)rf ﬁ% %boug 5% mg of an
catctioninghedieogen, Cl - Cnalkylsulfonyloxy, an1no,
Cl- C4al kyl thi o, Cl-Cnallcylsulfinyl,
G Cnal kgyhsy *Jécﬁmﬁl aqgnﬁﬁgtﬁfﬁl c@ﬁa Hﬁhﬁ l% ound 2 for exam le, intended
Cl- C12hal oa kyIqu finyl al oal ky 0
cifocmal qdm@m@tl@gghwymsmlg generally contain for example ﬁom 0.01lmg to
c

G A S RS PRI pomiined i e ppesprieand convenient
csmcwatw%ﬁwmyuwfunyl C3- Cl2al kenyl sul fonyl , C3-
Cnal kynyl t hi o, C3- Cnalkynylsulflnyl
CS Cn aIDqsmgé it f9Myfor 2 BrmAadKenyERINEeBKbotal- 2 will generally

hi o - koxycarb | - C1- C4al. kyl sul fin
CroBESAn BN LR PO U5 B AT RY HLTF et g
(C1- C4al koxy) 2P(0) 0, Cradal kyl -(C1- C4a|koxy)P(O)0

H Cl- ove, I{(mil)aﬁ’(@)i@y uriB k8 NXhat R3844eNRkgssary to vary the dose
A’ezaNﬁﬁ %eglgr 1%9)1%;&&&%%?%1 al léﬁ/{crg% bo ca? XX‘:lbthB m

C&rm-to tzlre haahktydf (tia%rdamng/dumbeyveuty of the condltlon or dlsease under

2a||cox arbo | ox Cnal k |oca bony] ox r .
PR TEATB o S P LB SRRODRY PRy Pt B patient

artdcemlﬂgmydnngnoups can be substituted by hal ogen,

G - Coal | wxy, C - C6a|ky|thio

Cl - Coeal f.] qu 0;

or R36 (%%ég pwé r#é )E(Héhtpe i u$ %L@é%lv?ip enﬂ%és u?#m&)g tl%g ac 0\69£ng to the

p hﬂvﬂyltleluhfbu]ld)ble adimhﬂshgtbd:sd thmra;doaa‘. of theHPPD 1nh1b1tor (or of an

phen: ulfon benz en | - Cl- Cbal. kaxy,. . .
P TR S| O e e tor S o SRR e Wen i
S lgaﬁérlalﬁy,lilﬁﬂe 2age 0.0000016 10 harg/day, al.mges S00ningdey more
cyano, Cl -C4hal oal kyl, C-Cal koxy and/ or

C - C4hal oal koxy, 25 or R36 is a group Hetrthio,

Het s-sul finyl, Het9-sul fonyl, Het10-(C0)0 or

Het 1i - NR47); wherein Het7, Huts, Het9, Heti and Het, |
are each independently of the others a five- to



Céal kyl sul finyl, C-C6allcylsulfonyl,
di (G - Col kyl )am nosul fonyl, di (Cl-C al kyl)am no, - 13
- hal ogen, cyano, nitro or by phenyl, and the
ubstltuents on the nitrogen atomin the het;@%}{
20%@3099

‘Wf’ﬁ&"s@?é bt her than hal ogen; R37, R313, R39

5Ci adpuistard/so tat aabat wighg HPPRAnigbhen

R42, R43, R44 and R47 are each independently of the

ot hers hydrogen or Cl-€6al kyl ~%r 5 R37 and R35

together or R39 and Rio together or R41 and R42

together or RA3 and R44 together are pyrrolidino,

p| spacifitiaiin, 0.0f0 Hpheidayrod 87-3g/dan op AL nkD) mgikf ettive agenbper Kg of

Lo RRrABR AU HIBHE B U R Pl

C3 Céeycl oal kyl_ or hal o-substituted C3-C6cycl oal Kyl ;
zul is Moshensridisnilp 6@ composEpFongnsing spmpeynd 34350 2
hy Gl @emiOlse Gl 1sCR7sAp4: &lata %}hﬁcﬁl’cﬁﬁ&rhcgﬁdﬁg ek tve@fbn¥ould be

the follow ng substituents: hal qu> droxy , ;
|an equlva ent amount of a

C3 &a!
PR A ey 8 ﬂ‘éﬁ’%@&g’fﬁ%ﬁ%ﬁ ‘“?‘?ﬁ neralyfa the sange
OB@lOIQQZ tosipgthiptday.ca 003 1o k¥t meidey.-Msup, Sp@eﬁmw,tﬂ'nrmbetween 0.05 to
I f I n
phgréfiégjtﬁ%’ %r?ﬁ’%h ?ﬁé/&!ryf& oAk e‘%r%‘ﬁ %ggﬁ% PRy pEbocyweight daily
pogsich ifmetaspary ﬁted1pided1§dsea m‘dl ﬂaamyhrongfrmu'aﬂhrsl spepiffationp sre inclusive.
|nturnt d.b - Coal kyl,
%&mﬁ%@éﬁ(ﬁdﬁnﬁ des)@h (Hoa Xy, y
haI ogen cyano, hydroxy and/or ni t ro 20 ro or R50
i s phen{ptermutfenpdosing of HisipiIa lrfl%bltorﬁg%h@gvmee&ﬁeadlyrﬁcﬁ@fable

gr@é;lpmér@of)ﬁ{ alsd tR@eshdbigt i tuted by one or nore
C1- Coal kyl', Ci- C6hal oal kyl, Ci-Coal koxy,

O ot RO R AR P et o
cl aﬂ?ﬁhi@rbﬂ&udiﬁhe HEBPB thik toGeyalf (ﬁﬁalylbﬂmorﬁorea b9 xiah@ddy tlinical

or Cl ubstituted 3-oxetanyl; or Tis T4 WO
15206@‘5%@%&6’?‘?@2@06/ 003099 14 - RO45 (TO 1,1

25
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wher ei n ha .
C3- Coeyd osgqﬁﬂﬁﬁhga%%@ﬁ%ﬁeu“ﬁv‘%m’?% a ]&?Kt%cyc BAqd §f treating
anand/drair¢vepting dapcssibn cahrisiracaleptiaties E)&intammal sphanmceutically
and_.enanti o -5The co u f formula | also - A
R GRET kRE TR T eoptad SROHT ESm e O Y Bstpg e fgmpoima 12
f orud 2122 br ctinesitiod bkddstribwdtabbveand al kal i ne earth
rret al uat er naj m bases.
2077 i ot S S o e (B M SR PRy ritad i troating an
sahtimbDyuierifg frePecithaltawik mm;ﬁams esuiktielg BomndR tiod tol ahi:hlg which is
hydr oxi des_of |jthium assi um nanes
anEFSE“é’IS]g’ Tt h&ﬁ‘F"“g faf Cf 49?961%% aRogagTe lgTpisorders in
anghid snimal @&esiridig administering to said animal a pharmaceutically effective amount
of a compound selected from the group consisting of: compound 1;3.22;and2 or a
composition as described above.
In a preferred embodiment of the invention said animal is 2 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—{ I (Compound 1)
Q



Exanpl es of am nes suitable for amoni um salt
formation include ammonia as well as primary,
secondary and tertiary Cl -G aallcylam nes, C

- C4hydr oxyal kyl am nes and C2- C4al koxyal kyl am nes, for
woangslieoiaet hyl am ne, et hyl am ne, n-propyl am PEL/GB2006/003099
i sopropyl am ne, the four butylam ne isoners,
n-amyl am ne, isoanyl am ne, hexyham ne, 15 heptyl am ne,
octyl am ne, nonyl am ne, decyl am ne, pentadecyl am ne,
hexadecyl am ne, hept adecyl am ne, octadecyl am ne,
metypegh:hyl am ne, nethyli sopropyl at ni ne,

met hyl hexyl ami ne, nethylnonylan1ne
nefﬁvﬂbentadecylanlne met hyl oct adecyl ami ne,

et hyl but yl am ne, ethylheptyﬁan1ﬁe, et hyl oct yl am ne,
hexyl hept yl am ne, hexyl oct y| &nj di net hyl am ne,

di et hyl am ne, di-n-propyP di i sopropyl am ne, di-
20 n-butyl am ne, di-n-anylgmn i iFganyl am ne,

di hexyl am ne, di heptyl ani.ne octyl am ne,

et hanol am ne, n-propanol am e, \i sopr opanol am ne,

N, N- di et hanol ami ne, N-et hyRpr oBanol am ne,

N- but yl et hanol ami ne, allyl am ne, n-butenyl-2-am ne,
n- pékareiny| 2- anmi ne, 2, 3- di net hyl but eny1- 2- ami ne,

Sdi = h nyl-2-am

Sor S ed PR et Y N B0 mad By s provrs

t r D s-hydropsd @iane, triisopropyl am ne,

ZSEﬂsh butylzg;ne triisobutyl am ne,

tri- tri-n-anyl am ne, -net hoxyet hyl am ne

andD gidfﬁ)bog&hdir)ah'elﬂm 'fr@uqmmewtﬁa?/@h ibs nmwlﬁﬁbsmaw}m
rl | olLn oqul nol1 ne,
oY e G a8 piiehisen B Hontrca s BRiaC Py Bisioe Adpey sddiconally

10 az opicamhonfll byVREY o N/RARVHRAT) arddQE arexsaﬂpﬁﬁn anid,dB8she;

ni | ines,, ethoxyani]lines,
20%8’?%22 6] @maebwg@ende@éf of thﬁoﬂaqaiﬂhydrogen Ci-Caalkyl,

p bﬁ&ﬂﬁ @, G slkoB) ﬁﬁlﬁbéi’lnﬁﬁhr@.@, gﬁai P&t or Cy-
E ?yla nes and o-, chloroanlllnes but

ek SYFFOMYEL hyl ani ne, | sopr opyI am ne and
d' bSRPARINY, t8FBIHL form a Co-CRAGANS %hélﬂ %hm@&?y@ﬁﬁen% ted by oxygen
formula | wherein T is Ti are preferably in enolised
15 t offeorgRIbORYIARE/OF SHLLOTitshE provisp dhatthieaxyeanland ANSS msmmre

{ NEpBARLILSAIh ALRB nRln At hge 18, . 5 1D, ¢ and |d
wherein Mis & rogen-or tal ion or an ammoni um
O

i oR7 18 C1-Caalkyl, a EWﬂﬁ@ﬂﬂdwﬁbﬂhﬂgﬂeﬂb@udnuIa | may al so
contain asymetrjc carbon. atons, for 10 exanple in the
c aless bF DYAREKYc RS b i haieBMC isranyallead meal catipregrdimpnoniuind cation,

Stﬂx@génseﬂé[zh&ylﬁmd}moﬁgeanﬁh&Q:I- stﬁﬁg cleg gﬂg&ﬁﬁﬁﬁ C-

substi K% I nert su I tuen
20 de§12ﬂ]@(2113@lfqﬂl}fbﬂu ;hab]ﬁﬂﬁﬂtbhedct-ﬁahalbiibyle.dﬁmmd@zhfﬂoalkylsu]fonyl,

f o&m’f aé}kdxg(?lt@ﬁaﬁk ﬁﬁgl(? f,' tllio%) gigg S‘émﬁglly g?aglgalxy I’bé o

cht Hese’ cd
0 uﬁsallk}’léatfowldéﬁeﬁalkmtyﬂthioh @3-9352&&341)563911'1%&1 @-Cpekdmylislionyl, Cs-

o A L Qul SR £ BRI & Gratgrgponyici-
es@ﬂﬂkﬁhioyCZCbﬂl&E@ydrbon&i C‘;‘r@ﬁikﬂﬁ?{i@%& L}C%?Ehtllﬁ)x?éaﬂﬁ?%lﬂ@w
25 ek iBiUERY Chrtutkameid i daak - AL BRI o

f OCmanjP(G)ﬁj %BR&EI@'RM%NNH %%MPB‘EQ:QO}OL kRoEsRE;%\IC@J)NH Ci-

anj n a particul ar enbodi nment

i nfﬁingkyls%réora'ﬂwc%nﬁaa%w Ieprbayloril Ge-Crsplirsarboaylosy, G-
RaC%yéismylca?@Jn\ﬂ@a??C F@%a%ﬁfc@l‘bﬂnyloxy, C-C lzalkylthwcarbonylo?{y or

C1-Cyaalkylthiocarbamoyl, wherein the alkyl, alkeny! and alkynyl groups can be sub-




WD 20081020150PCT/ G1LB2006/ 003099 - 16 - Al or A2 are

i ndependently selected fromnethine, C(Rai) or N(O)p;
(wherein preferably at |east one of Al or A2 is

nmet hi ne ? is 0 or 1; Rai is hydrogen, Cl-C6alk
Woarsifi *cal Koxy. G- Cohal val koxy, C3. Coo b0
5 C3- G6hal oal kenyl OXY, CyCsal kYnY! oxY,

Cl- C4al kyl car bonyl oxy, G - Cal Kyl sul f onyl oxy,

t osyl oxy, Cl1- C4al kyl sul fi nyl, Cl1-C4al kyl sul fonyl,

Cl -Cal k

O TRl SN o s

ha&ggﬂﬁmn@h@nyl or phenoxy; it being possible for

phenyl in turn to be sub t' u ed b -Cal | cyl .

Oi RBhisiRbaRy! Phogylthiss pREVP: ek @gmﬁaﬁwgawenlﬁ%}#@a@ﬁmm

c y%{k‘ﬂylr%% fthXlltﬂ'y tﬂeﬂzoyﬂtﬂy QF bEByLLS,-E4alldd% £ Qvhekdin the phenyl groups can

er éd nonocyclic ring systemor, together wth
5 RaiR tom bﬁasbshaﬁmnleaf werafines bydialagee, &g, FYenp; AyC

b%ﬂldgg% H‘* gfaﬂ%gél @hf%mﬁ? sul fur, SO SC2,

ring system
u nbld&ﬁa st grap a}htoe{tﬂltat&%ﬁb@nwg Hl@tonféjéfénfl F‘hm-(@@ﬁ@ @nHeton-

at h ubstltuent Al directly or by way of a Cl-
‘g‘%{) e 0 -C-aC, -CH20-,
CHBEN(, Het‘omob ﬁelo)o-a;nd H@HZSII@ eachiRIBEndently-of 1 QRS five- to ten-

10 gr e%.}@r&@ %1&3{’]‘:3’@; Hn%ﬁlie%mw%ﬁ? ﬁ%&)@feﬂl MF tﬁ‘rﬁ& g? %%Bﬂﬁtlc or
anﬂarhﬂgl datuiedsytal tney) containi ﬁ'c!m il fto ’4) detamratpms sdlected from nitrogen,

trisubsti haI al kyl
C2ORF% u‘ii%@n%%a%‘gpaéls eﬁ'gll f:ua al%ﬁ rﬁo Y tl‘llan two oxygen atoms
C2a46408 hodd thiniwd sulfidl até6a lakd #ig, nn@kyﬁin aka]l%ahdmeyubstltuted by G-

C3- | k [t hi .
G Cel et O CelRsaat A1 IRRD Crosiobhkitig: Cung
15 ao” &%%gumlc %szﬁhmﬁmﬂ fdl(C@-gZaﬂliﬁ)almmosulfonyll, di(Cy-Calkyl)amino,
oXY- a |0, ar hony.l - :
CLRDRPARH T EPVE F%ym%wﬁwe(ee%_oeg% BPEe 2om in the
CYRAG0SKiSAiak kglottl than halogen;
Cl1- Cohal oal k Isulflnyl Cl- CBaIk*@;ulfo

C1R@s Rz Rz @u&f‘ e eaay independently of the others
CJ §§%§ dnt t@m%ﬂ@@thonyl di (G - C2al kyl ) am nosul f onyl
- Cal kyl ) an no, halogen cyang, F%éﬁg' phgﬁ I d
20 an 3®P~n<b%mz Bethar T Rpsp 2BbRese IO3EHEET 9 Re 51386 Syﬁ * Ropgfnd Ross
HotiHb 8Ckhm AR 1IRG.6Mikh £dnb8 mono-
{E’é&jhgﬂrgp%’rfblﬂli@ lﬁg?ﬁrgﬁoal kyl, G -Cal koxy,
O‘NGSEHW659W6%¢Vﬂﬁﬁﬂ%g@ﬁPﬁcyar|o or by nitro, and
sufstidplents on the nitrogen atomin the heterocyclic
ring are other than hal ogen; or Rai is the group
- X5- X7 or the group -X6-X5-X7; wherein X5 is a
Cl - Coal kyl ene, C3-Coal kenyl ene or C3-C6al kynyl ene

chain which can be nono- or 30 poly-substituted by
hal ogen and/ or by X8, ﬂﬁg_unsa rated bonds of the

25

chai n not being bonded dir y to the substituent X5;
X8 is hydroxy, G -C6al kox Cécyctmpl kyl oxy,
Cl - Cal koxy- Cl - Céal koxy, C R

C6al koxy- Cl - Coal | coxy-Cl - C6a1koxy:%r
Cl- C2al kyl sul fonyl oxY; WOR
2008/020150PCTIGBZOOG/003099 - 17 - X5 is oxygen,
- OG/E0bm, , -(C0)0-, -0(CO0)0-, thio, sulfnyl, sulfonyl,
- S021V( Cl - C4al k N( Cl - C4al koxy) S02
- NR@iis DAPky ?s%@)lkyl-@u( aloslkyl Gxcireeveloaifh iy 1Grason -
%aﬂz Jﬁéh%y‘l it 52 ﬂo%sﬁbé%ﬂﬂ@ henAL Qﬁlﬂoiﬁé'subsntuted onie or more
kyl t hi o-'C1- C4car bonyl, ca onyI,
O C4al kyl sul fonyl - C1- CAcarbonyI Cl C4al koxycar bonyl ,
Cl1- Cal kyl car bonyl , phenylcarbonyl or phenyl, it being
possi bl e for the phenyl groups in turn to be
substituted by Cl -C4al kyl, G -C4hal oal kyl ,
G - Gal koxy, G -C4hal oal koxy, C - C4al kyl ear bonyl ,
Cl - Col koxycar bonyl, Cl-Cacyl am no, di-Cl-C4al kyl am no,



Ra7 is G -C4al kyl; Ra2 is hydrogen, G -Cb6al kyl,

Cl - C6hal oal kyl , C2-C6al kenyl, C2-C6hal oal kenyl, vi nyl

substituted by G -C2al koxycarbonyl or by phenyl,

C2- C6al | cynyl, C2-C6hal oal kyrtyl, 15 et hynyl

wohsdsiocused by trinmethylsilyl, hydroxy, C -CPed/kB2096/003099

G - C2al koxycar bonyl ~or by phenyl, C3-C6allenyl,

Ca- Cocycl oal kyl , hal o-substitutied C3- C6cycl oal kyl ,

Cl1- Coal koxy, C3-C6al kenyl oxy, C3-C6al kynyl oxy,

C1- C6hal oal koxy, C3-C6hal oal kenyl oxy,

Cyaﬁﬁbs@yl k@il ?%sm CICI %héﬁf]ﬁﬁ{}Ji @yCfeliofet @ KQKMoalkoxy, halogen, cyano,
al ky i Q-
O GREp HirRhy | C1- C4a1koxy,

a: Idsitiigtd, e afef 61 dﬁ%;?&él’kyl CyGreyeloaliyl, Cs-Calkenyl, Cs-

Cl - C4al koxycar bon
2 O@@M@’ﬂ ohbesizEy it @@ag Ryssiblg foy ﬂ}el Phelﬁfl 208 & beadukstitotad one or more

ng%:%gl(.p % )é%ﬁ&'ilfj ]@Aa qug(ata | Oaldé%gﬁﬂoallgox)f/ halogen, cyano,

Calhkdmyy:anddomyﬂro Cl1- Cal kyl sul f| nyI
Cl - C4al koxycar bonyl - C1- C4al kyl sul fonyl benzyl S-,
be Rayis-h@droxy, KEN yWwhe3aia M i€an Gfkalki h}etaamtlbﬁ ot ammonium cation,

O PP A SR L EARAH Eptlmano, i

ph@mﬂkylﬂmfem;@] -Cightoutkithion CxiﬁzmMmﬂsﬁlﬁhﬂg Q) Bhloalkylsulfonyl,

f
lophgqﬁsglg?)}ffg%/ha#ﬁh@ IE:S g%lu fi ia&‘yifé‘ ';%’bgtl Getikery-by
cl (ﬁh&lh}lfony@;—ﬁﬁaﬂde@ﬂﬂw |Cg-(§ﬂza-ll€5§§isiﬂﬂﬁyl, C3-C12a1kenylsulfony1 Ca-

os%aﬁ‘é& 1% 5 5"3@"’%&%&%{ i:w e ﬁ%ul&twgﬂoﬁwwycarbonyl Cy-

O(S@a@cylgilml@hlg%mm@w@e@ﬂcﬁ}ﬁgﬁwm CéagIFoggﬁagb?nyl—Cl-
S G R S Rox DD OISO e b S TS
h -, .,
L R
cy firbaeelky MOR%PXY»@-Q@@HWP-@QM@W Cwﬁysatkynylcarbonyloxy, C3-Ce-
c
gﬁlm@aﬂf&gf&ﬂ' é}lcxglﬁé)@flﬂbﬂnyloxyoﬁ-Szﬁ.lﬁ(gléhélocarbefyloxm C-

Cl -Cal koxycar o@é oxy-Ci no-
206 grlythigcadrmmoghyiusintis athyl, gyl.and alkynyl groups can be substituted

geﬂ} Cgélzﬂ&%ﬁggnogga@éo%&g{ Eﬁa]%a@%( 2& ‘oMM hisulfinyi, C-Cealkylsulfonyl or by

20 Caf¥apP)@m no- Cl1- Cal | cyl

?bg}é?bl@ﬁ@%ﬁkﬁ@tﬁ ?ﬂeﬂgl%ulﬁﬁlf ﬁén‘yﬁulfc{ngl pg?{ly}ﬁg#%%ylj%mo

moplsayshifenyboxy srenedtienyent bbmzwb =Ci-Cealkaxy, is yaib@posaiblectbr the phenyl

ma ar [ i all at ur and_.may co [
e ol AT b8l B0 OOl o Rl B) Bl EnnP LR O Cralo,
oxglgélﬁha@mdkyislﬂ:f@xalkoxmmdrdrrig Gysibsikebei ng bonded to the

pyr |é£l| ne rin bt¥ &'—&’%{% @rl%l[l_ 7 -suli%nér_gg‘@o_ (%-_958'_%%@%\1@47)

grwhqsremand each ring systemmy contain not nore than

a not nore than two sul fur atons,
e Pl ArBiiehs e Fottrindpgndrpin of tpthea Sve. fo on-
t rine@uasd ol 8lidot dehelfzeAl lic &3
C3- ?:6 | kenyl , d}’,dl; C6ha? oal Iyé??]c ° é%{éﬁ{ ‘Qﬁl‘:?mayg%amln&m .
Coprtiaty| selprayed 3“@!‘“@6’&}11@1%@01@ 108 ﬂw@aﬂtmgs ected from nitrogen,
C30 &l el
% T fnd g e e b l’ﬂg? %(?’35{5 P67 e twp oyegn atoms
BMEE th@ﬂy-’lotshlf@f at@gs, @@tﬂecyllgywsttthn gself can be substxtuted by Cy-

%a%ﬁgsgh@% {]%/Ff 95‘%28&10%3%%2{}%@%%10 Ci-

ClCdabalshbyys Q:JfGeidWlsulﬁhymKCMﬂWIM1mhlﬁfmyy |di(C)~Caalkyl)amino,
Cl - Csal kyl sul fonyl, C1-C6hal oal kyl sul fonyl

am nosul fonyl, 15C1- C2al kyl am nosul f onyl ,

di (Cl-C2al | cyl)am nosul fonyl, di (Cl-Callcyl)am no,

hal ogen, cyano, nitro, phenyl and/or by benzylthio, it
bei ng possible for phenyl and benzylthio in turn to be



-19-. 6hal oal koxy, C3-C6hal oal kenyl oxy,
cyano- Cl- C6al koxy, C1-C6al koxy- Cl - C6al koxy,

ClC6al koxy- Cl - Ceal koxy- Cl - C6al koxy,

@ -CBaIkglthlo Cl1- Cbal koxy, C1-C6al kyl sul fi y

¥B2PRAXY ¢ - csal kyl sul fonyl - C1- Ceal koxy, CriGBimncionsoss
CI-C6aIkoxycarbonyI-Cl-CBaIkox¥
Cl - Coal kyl carbonyl, G -C6al kyFt %r
- Cl1- Ceal kyl sul finyl, Cil-C6- 5a|ky|su|fony|

a - C6ha|oa||cy|th|o Cl- C6ha|oa|ky|su|f|nyl

C1-heBigat, opdukymitra lof bynphenylo sid the pubstitnprite on thamitiagen atom ibthe

su C 3-oxet anyl ) -oxy, which can
telrr‘;ﬁ’yg%“%o &‘P%Sgéd’!% P85 oBal kyl, benzyl t hi o,

b eRzy, Ry Ilesd, RYd, &lbﬁmmssma am:dgh} ar@%ﬂﬂ?ﬁmiewrt]ﬁgﬁlmmf the others
(Cl.- Cea Cl- C4al kyl - S(0) 20, rhodano,

phéﬁgrgmbWK%(%%ﬁ5gﬁ5nylthio, phenyl sul fi nyl and/ or

5 p h ER}?/ hesl R @uppther drRsy hitd RGitaRGHROGHbhRl RQtodelter pirep ¥I|ld‘ Ru
6@‘?@12% lFre %g&él?ﬁl %%ng%algxg pﬁ@fﬂ@%ﬁ% ﬁ?@&%bglyngs\twhl ﬁ can be mono-
cgﬁab&gmMnR&anﬁagﬁng¥?xy, hal ogen, cyano, hydroxy

and/or, nitro groups, 3 and X7 are each

i n@8ddhdent |y of the other phenyl which can be

substituted one or RIDL © tinmes by C -C6al kyl,

G - Cohal oal kyl, Ci- CBaI?oi&, Cl/C6hal oal koxy, halogen,

15 cyano, hydroxy and/or nitjfo;\\or X3 and X7 are each

i ndependently of the other - gl oal kyl,

Cl - Coal koxy- or ClCo6al kyl - sub&i tut'ey -CchcIoaIkyI

3-oxetanyl or Cl-C6al kyl -substituted é oxetanyl ; or X3

and X7 are each independently of the other a five- to

t en- menber ed nonocyclic or annellated bicyclic ring

system whi ch may be aronmatic or saturated or partially

10Sateplif£d 20 and may contain from1l to 4 hetero atons
sel ect ed fron1n|tro (ggn and sul fur, the rin

sy&eﬁwcbé%ﬁlgylbsnﬁéeﬁ qa&yﬂ r(é yedealleyl enpalocgubstitusest Cs-Cecycloaliyl;
di r.z@lfslasehaﬁmmom@xs 8b & 56, -kl ene,

- [F: ,
C2 Py i hy@rqgmgmp@?ﬁgq%g &%@h m@mﬂ:@ﬁp@ |by.the following substituents:
G nibalKy g&&g% Ci- %9&1?3?&?% Jorhieas, %—C5§Q%n3@ cgcés%kf&xilﬁﬂ &C)-

gr oup, em may cont al not
15¢ m@s@ky)geﬂl—ﬁta@my&o(?ﬁﬂqoxnﬁ-éis@lhraw-fﬂmﬁaaﬁ{ﬂxm(ﬁ-m@mﬁ}-oxy, Ci-

an [ b
B T o
2 pﬁﬁmxmﬂlhyﬂlylth@ Pﬁﬁ‘h&h@b’k@l’m&buyl@omaﬂt keing posmble for the phenyl-

2 %E aﬂZES a‘i Yaﬂ}{ng gg&%gg?\&n su%&ﬂ@g&(‘é a}ftfi(@mre Ci- Cﬁa]kyl Cs-

rre IRapoadkyl, @)~ (Qahdotcmﬂ;t@uhmlpalﬁ‘dxy, mh@lnowah(y,l hyldroay and/ or nitro
C3- C6a|keny|th|o C3- C6hal oal kenyl t hi o,
C3EtBBPkynyl t hi o, C2- Csal koxyal kyl t hi o,

C3 oﬁﬁggepbdngl kpking ip0ssiila foBal ghexyl eanthiaing gbugyihthinn 0o be

C2- 30 anoal kyl t i , ,Cl - |.c u

cis e St i it Gty s i gy, Cr-Catatoationy,
C6 lnatb9eH, kytns | and /31 1hi0 Sedul Qnyl

Cl1- nglk?ggmr%?%?fon %ﬁ) ){

anPhBas %aﬁyqycloalikw@@ @@k%@ Py erﬁ%ky ﬁ%hsaalé%i CeGemgoalkyl, 3-
25Nl B&aanﬁhﬁoybsﬂzws%su&ye@ﬁwd@hI o, it being possible

for phenyl and benzylthio in himto be substituted on
ther paehyl ring by WD 2008/ 020150PCT/ GB2006/ 003099 -

20 - G -C3allcyl, Ci-C3haloalkyl, G -C3al koxy,

Cl- C3hal oal koxy, hal ogen, cyano or by nitro, and the
substituents on the nitrogen atomin the heterocyclic
ring are other than hal ogen; Ras is hydrogen,

Cl1- Coal kyl, Cl-C6hal oal kyl, C2-C6al kenyl,

C2- C6hal oal kenyl , C27 Cé6al | cynyl, C2-C6hal oall cynyl,

C3- Coeycl oal kyl , Cl1-C6all coxy, Cl-Ce6hal oal koxy, Cl-
5C6al kyl t hi o, Cl-C6al kyl sul finyl, Cl-C6al kyl sul fonyl,

Cl1- C6hal oal kyl t hio, Cl- C6hal oal | cyl sul finyl,

CIC6aIkoxycarbonyI

20
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G - Gal kyl am no, Cl1-C4al koxycar bonyl, C1-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, Ci1- C3hal oallcyl, G -C3al koxy,
wWo-20ahalieal koxy, hal ogen, cyano or by nitro; rorcBae8099
a five- to ten-nenbered nonocyclic ring systemor,

with Ra3, annellated 20 bicycli¢-ring system which may
contain froml to 4 hetero atons selected from

ni trogen, oxygen and sulfur, the ring system unless

it is arnellated, being bondeg to the ring containing
the substituent A dlrectly ojr y way of a

Cl- C4al kyl ene, -CH=CH, 7 -@#N( C1- C4al kyl ) -
-CH2S-, -CH2SO0- or -CHQSO - grpup, and the ring system
may contain not nore than two |pxygen atons and not
nore than two sul fur atons, a 25t he ring system can
itself be mono-, di- or tii-substituted by G - C6al kyl,
Cl wiseml oal kyl , C2- C6al kenyl, C2- C6hal oal kenyl ,

C2;,C6al | kynyl , CI - Cgal k
T e T O Rl TR

Cleridhbit phariahd : Ithi
Clatih i glgdrﬁkle r?gtluéaﬁi;g%gdb%h]@k/ishﬁkﬁ anfrenddaaigny! thio,

Cl - C4al fopmu Iglso include the salts which such compounds are
C aufdnl fisith @b *aﬂmék a‘ﬁéai Qgécmka){h '
Cl - C4al koxycar bonyl - 1 N ky%ﬁlh € eaxét};énetaléises or quaternary

3O@pg§1}u[nma§ps @yo@‘@p kl&k]ab iretal nlg,d aIkahne earth metal hydrox1des as salt
C&O%Q@'SE&!IMHB%HBE fﬂ%\ﬂd betaded: )ﬁbr FkIR0¥t I‘itthm sodium,

Céhal oal kyl sul f ony am nosul

ClP(’@é‘PWy Flém%mﬁnﬁ@ﬁydum iy @mldﬂ?ahé(wd)-@mldmf sbdhan ghd
difotdssifethal Kyl ) am no, hal ogen, cyano, nitro, phenyl

and/ or by benzylthio, it being possible for phenyl and
benzy| tragplen of amines withlele §urlsirionitte shiobrAn indddde-ammonia as

ghﬁé’]cbédasl kgﬂn&r Qé&o&éﬁx@ #%‘tkag(gl -C}%é:ll&alé@hnesy 1a%yglpxba}}kylannnes

niand €2-CGarlfoxyabstartinentos emnm&nﬁetnylhﬁm%&hﬂbﬂﬁlel A-ptdpFlamine,

th th h Ra5
DT
Cilsplshaiucfamﬁghmhne frnyIangsg ldkyythine, @%n@&?iaﬁ%é‘ ¥B¥kecylamine,

k hal oal
% %e;é %ﬁ*%dgﬁéﬁlggﬁef @%ylﬁﬁgg an@am%?hyhsopmpyianune -
O&t&dkyﬂwlxmirm ﬁlbmylnpnﬁimﬁﬁhﬁktﬁflb&ﬁﬁc&\éidﬁﬁmél methyloctadecylamine,

R BE S By el tos i raRemdbayionie,
ph@‘mwlﬂhﬁﬂydlﬁl%%nﬂbeﬂﬁé{@mhﬁﬁmim- oS il Koy, di-

5 B%&?Y%}P%dhwﬂﬁan%%%sdégéﬂ%a%m%mmmm @ipeptylamine,
Clito€l3 k{0 ¥thafelarkidB al- gﬁ&&%mé‘ § S?%i)ﬁl&%&%ﬁ%@ N dag%anolamme

nitro, or Rabis - al kyl

(EeRiefAminsd- k’}fy @@P@Wlﬁerﬂu@@u& Inidzyﬂlt@nysm-ﬂmme n-pentenyl-

Clabitd bplime

Cl- C4al k’gx;/mamg%gnﬂai gg;ég 4 L{Ei“@?‘q%"&ﬁ AP Egrape,

M M L
ou?ds gjjll% ugﬂa&ﬁ(fl 'osa%sqelﬁrﬁléré?r Hy E'1“%’E‘f"f’l’%e=above

s@b ?Hf’ﬂ@ﬂﬂmldemdmthux@ratﬁymebbat&bﬁﬁﬂll Bifnineg 8 &kaBiple pyridine,

gor ,exa nmet hyl | ethI

BBRARE Ao ol e ne o, iopisuypuckifine and
t@epmtmmary Alylemiyes, @k ﬁﬁgﬂe aimiched ! Kot :
derived fromthe nentioned al kyl radﬁz%%aélﬁ%s‘:%&ﬁﬁﬁmfs o
and al kynyl groups may be nono- or pol yunsat ur at ed.
Al koxy is, for exanple, nethoxy, ethoxy, propoxy,
I sopropoxy, n-butoxy, 20 isobutoxy, sec-butoxy or
tert-butoxy. Al koxycarbonyl is, for exanple,
nmet hoxycar bonyl , et hoxycarbonyl, propoxycarbonyl,
i sopropoxycar bonyl, n-but oxycarbonyl,
I sobut oxycar bonyl, sec-butoxycarbonyl or




WO 2008/ 020150PCT/ GB2006/ 003099 -22 - Al kenyl is, for
exanple, vinyl, allyl, isobuten-3-yl,

CH2=CH C112- CH=CH, CH2=CHCH2-Cl112-CH=CH or

CH3- CH=CH- CH2- C}hC}L A preferred al kynyl is, for
WORA015h opar gyl , and a preferred all enyl FQI/GB2006/003099
CH2=- C=CH2-. An alkylene chain can al so be substituted
by one or mor e Cl - C3al kyl group?,- 5 especially by

nmet hyl groups. Such al kyl ene chains and al kyl ene

groups are preferably unsubstituted. The sane applies

So mroand] 1-todjtidiness PewiitcasdiimigechenzBiiyes) mephtkylamingg and o-, m- and p-

T —

C3 CAox Basime yhel Ooaiphgﬂdswﬁ fopinulad G’dlereuf Biis 'Bﬁamnieferab&l is@nolised

as of. en- and. sul f rocy

7 8B orth (R B ) St LR Mg SRy Rt Konfe I,

Ll -lodialaky I[cEWEerelﬁlM %ﬂk@a& benmeal iofdr ff@ahyivimane

’brldgs which may be |nterrupted by oxygen,

-N(dl IVyl) sul f§ir, Psul finyl and orosMTfonyI or X1 ©

| efe, B Q

pofy- substf by hal ogefransy or By X4 orE 0
Xg, arg Rherein the u aPuMat ed bondsgof9the chain are;, © ™
not bonded directly to the substituent X1 or X5, is to
be undékist ood 15 as beillAy, for exanpl e,flor CH2: (1d)
- CH2CH2-, - CH2CH2CH2-, - CH2CH2CH2CH2- -CHQCH(CI-lS)-,
- CH2CH( C113) CH2-, - CH2CH(Cl ) Cl12-, - CH2CH( OCH3) C112-,
-CH20-, - OCH2-, -CH2OCH2-, - OCH2CH2-, - OCHRCH2CH2-,
- CH2 OCH3 @2 compou@dd Q;Ublft@w)r@[ 2B portSfhd@rmets SChB@HRems, for

10 Q%éé’(—% @% case%@(%s %%fr%lr%% %%& fZ 8].1 %eremﬁﬁneﬂc forms

- CHESURNSLHEN G1B) SO20 G- - N SU2Me) CHaCr-
-CH2C( 0 | |
RO O N L X e G AP S0P e,

oX pgetdadsha deciotipoghdg of dorb@laineiamshaosttian aHPPIY intikiors in

© CRTRaefs 58 135 o g B ey o PHED itdp AecqIeRs ilyhe

15be exprindentdl tetheds ddsciibbiddiercipt €ed by oxygen is to be

e B bR o B P SR of e grur
t 0 céiRBiall HbRARS], TUEhicobiho Wl iang Yfi]hdoﬁmﬁyl ﬂ&lﬁsﬁs&eﬂﬂe Béﬁstlﬂl"tlon

Raz2, mhlfh Qg% be interrupted once or _up hre

ti Reitera of Bes O?Prs&mng%'aﬁele tablp grovidsd é)at thsezmpm@gg formula I

C akdigan Weira o s HNORA hitifes inhhedd. s bonded to the

carbon atom qof the substituent Al or to the group

00r Q@ el hRArtighlarsabrdimsit $3id HBED dphibitory areaempgppésef formula I
Cl whaalkkenyl ene or 30 C2- CG4al kynyl ene bridge which may
be interrupted by oxygen, -N(Cl -Calkyl)-, sulfur,
sul¥iERYl and/or sulfonyl, is to be understood as
bei ng, for exanple, 1- nethyl p&F pyrazol 3-yl,
1-et hyl-1H- pyrazol -3-yl, 1 -ptopyl- 1FprrazoI 3-yl,
1H pyrazol - 3-yl, 1,5-di A2 1H pyrazol - 3-yl ,
4-chl oro-1-nmethyl-1H pyrazo| 1 razol - 1-yl,
3-nethyl-1H WO 2008/ 020 2006/°003099 - 23 -
pyrazol -111, 3,5-di net -11T¥ pyr &2gl - 1-yl ,
3-isoxazolyl, 5-nethyl-3-iso ol yl, 3-
met hy1- 5-i soxazol yl, 5-isoxazol¥l, 1FprrroI-2-yI,
1- gmidwl - 1H- pyrrol - 2. yl, 1H pyrrol 1-yl,
1-nethy1-1FprrroI-3-yI, 2-furanyl,
5-met hyl - 2-furanyl, 3-furanyl, 5-nmethyl -2- thienyl,
2-thienyl, 3-thienyl, 1-nethyl-1H i m dazol -2-yl,
1H i nadazol - 2-yl, 1-nethyl -
51-nmet hyl - 1Hi m dazol -5-yl, 4-nethyl-2-oxazol yl,
5-met hyl- 2- oxazolyl, 2-oxazolyl, 2-nethyl-5-o0xazolyl,
2-nmet hyl - 4- oxazol yl , 4-nethyl -2-thiazolyl, 5-
met hyl- 2-thi azolyl, 2-thiazolyl, 2-nethyl-5-thiazolyl,




20 4, 6-di net hyl-2-pyrimdinyl, 4-methyl-2-pyrimdinyl,
2-pyrimdinyl, 2-nethyl-4- pyrimdinyl,

2-chl oro-4-pyrimdinyl, 2,6-dinethyl-4-pyrimdinyl,
4-pyrimdinyl, 2- nmethyl-5-pyrimdinyl,

wormdashgd15@- pyr azi nyl , 2-pyrazinyl, PCT/GB2006/003099
4,6-di nethyl-1,3,5-triazin-2-yl,

4,6-dichloro-1,3,5-triazin-2-ylig-1, 3, 5-tr
4-met hyl -1, 3,5-triazin-2-yl, ,3-nethyl- 0 CH

i azin-2-yl,

3-nmethyl-1,2,4-triazin-6-yl, AnCHO0, CH/ ,/ 0) r"'
r) AeiA - mﬁﬂd%engn}lﬁ'@&éctg'ﬁmﬁ me}hngﬂ&gﬁli'\ll) gé\IﬂO?p, (kihe?gin preferably

R26NN, - Ni r26 NR 27 N"R2oN, N. . 0.7

. atleast qge of Apgr A; iRmeliny | wherei n each R26 is methyl,
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is b2r 4. I ndependently is hydrogen, C1-C3alkyl,
Cl C3al koky, Cl-C3alkylthio or trifluoromethyl, and X9
i s Rexygyedragen.sulEaalkyl, hydroxy, Ci-Cealkoxy, Ci-Cghaloalkoxy, Cs-Csalkenyloxy,

Cs-Cghaloalkenyloxy, C3-Cealkynyloxy, C,-Cialkylcarbonyloxy, Ci-Caalkylsulfonyloxy,
tosyloxy, Ci-Cyalkylthio, C,-Caalkylsulfinyl, Cy-Caalkylsulfonyl, C1-Csalkylamino, di-
Ci-Caalkylamino, Cy-Caalkoxycarbonyl, C;-Cyhaloalkyl, formyl, cyano, halogen, phenyl
or phenoxy; it being possibie for phenyl in turn to be substituted by C-Caalkyl, Cy~
Cshaloalkyl, C;-Csalkoxy, C;-Cshaloalkoxy, halogen, cyano or by nitro;

or Ray is a three- to ten-membered monocyclic ring system or, together with Ra, or Ras,
annellated mono- or bi-cyclic ring system which may be interrupted by oxygen, sulfur,
50, 5Oz, NRas, carbonyl and/or by =NORay, the ring system, unless it is annellated,
being bonded to the carbon atom of the substituent A; directly or by way of a C;-
Caalkylene, -CH=CH-, -C=C-, -CH,0-, -CH,N(C;-Caalkyl)-, -CH,S-~, -CH,S0- or -
CH,S0;- group, and the ring system may contain not more than two oxygen atoms and
not more than two sulfur atoms, and the ring system can itself be mono-, di- or tri-
substituted by C;-Csalkyl, C;-Cghaloalkyl, C,-Cealkenyi, Cz-Cghaloalkenyl, Cs-
Csalkynyl, C;-Cghaloalkynyl, C,-Cgalkoxy, Ci-Cghaloalkoxy, C3-Cealkenyloxy, Cs-
Cealkynyloxy, Ci-Cealkylthio, C;-Cghaloalkylthio, Cs-Cealkenylthio, C3-Cshalo-
alkenylthio, C3-Csalkynylthio, C;-Csalkoxy-C;-Csalkylthio, Ci-Caalkylcarbonyl-
Ci-Caalkylthio, Cy-Cyalkoxycarbonyl-C;-Caalkylthio, cyano-C)-Cyalkylthio, Cy-
Cealkylsuifinyl, C;-Cghaloalkylsulfinyl, C,-Csalkylsulfonyl, C;-Cshaloalkylsulfonyl,
aminosulfonyl, C1-Cpalkylaminosulfonyl, di(C;-C,alkyl)aminosulfonyl, di(C,-
Csalkyl)amino, halogen, cyano, nitro, phenyl and/or benzylthio, it being possible for
phenyl and benzylthio in turn to be substituted on the phenyl ring by C;-Csalkyl, C;-
Cshaloalkyl, C;-Csalkoxy, Ci-Cshaloalkoxy, halogen, cyano or by nitro, and substituents
on the nitrogen atom in the heterocyclic ring are other than halogen;

or Ray is the group —X;5-X or the group -Xs-Xs-X7; wherein

X is a Cy-Cgalkylene, C3-Cgalkenylene or Cs-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 1s hydroxy, Ci-Csalkoxy, C3-Cyeycloalkyloxy, Ci-Csalkoxy-Ci-Csalkoxy, Cy-
Cealkoxy-Ci-Cealkoxy-C;-Cealkoxy or Ci-Cralkylsulfonyloxy;
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further annell ated (fused-on), nonocyclic or

bicyclic ring systemwhich is forned, for exanple, by

two adj acent substituents Raj and Ra2 or Rai and Ras

and which is uninterrupted or interrupted once or up

VO 2PH02U5% i mes sel ected from oxygen, sul fur, P&G}2000/003099

S@2, -N(Ra6)-, carbonyl and C(:yORaZ) and whi ch nmay be
d’6r

additionally substituted by on

is
an
40

nore substituents
to be understood as being, for exanmple, an 10
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. AGHID, sullirdyl, saif&gd,l?\sogm&ﬂalﬁﬁlb\l 1N(C’i-Cﬂl{c«?x&%%ﬁ[\?blrlC4alky1)SOZ—,

es
G
hy

1(
Sar

al ogen, C

pecially R46_is hydrogen,
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Wt
tum to be substituted by Cy-Csalkyl, C;-Cshaloaikyl, Ci-Caalkoxy, Ci-Cyhaloalkoxy, Ci-

Caalkylcarbonyl, C;-Csalkoxycarbonyl, Cy-Cyalkylamino, di-C;-Cyalkylamino, C;-
Caalkyl-S-, Ci-Caalkyl-SO-, C;-Cyalkyl-SO,, Ci-Cyalkyl-S(0),0, Ci-Cshaloalkyl-S-, C;-
Cshaloalkyl-SO, C;-Cshaloalkyl-SO,, C;-Cshaloalkyl-S(0),0, C1-Cialkyl-S(0),NH, C,-
Caalkyl-S(0).N(C;-Cyalkyl), halogen, nitro or by cyano;

Ray is C-Cjalkyl;

Ra; 1s hydrogen, C,-Cgalkyl, Cl-Cshalqalkyl, Cz-Csalkenyl, C,-Cghaloalkenyl, vinyl
substituted by C;-Cyalkoxycarbonyl or by phenyl, C2-Cealkynyl, Ca-Cghaloalkynyl,
ethynyl substituted by trimethylsilyl, hydroxy, C1-Caalkoxy, Cy-Czalkoxycarbonyl or by
phenyl, C3-Csallenyl, C3-Cscycloalkyl, halo-substituted C;5-Cecycloalkyl, C;-Cgalkoxy,
Cs-Cgalkenyloxy, Cs;-Cealkynyloxy, Cy-Cghaloalkoxy, C3-Cshaloalkenyloxy, cyano-Ci-
Caalkoxy, C;-Caalkoxy-Cy-Chalkoxy, C1-Cialkylthio-Ci-Cyalkoxy, C1-Cialkylsulfinyl-
C;-Csalkoxy, Q1~C4a1kylsulfonyl-C1~C4alkoxy, Ci-Cqalkoxycarbonyl-C;-Caalkoxy, Ci- -
Cealkylthio, C)-Cgalkylsulfinyl, C-Cealkylsulfonyl, CpCshanalkylthic;, Ci-
Cshaloalicylsulfinyl, Cy-Cshaloalkylsulfonyl, Ci-Cqalkoxycarbonyl-Cy-Cqalkylthio, C;-
Casalkoxycarbonyl-C;-Csalkylsulfinyl, Ci-Caalkoxycarbonyl-C-Cjalkylsulfonyl, benzyi-
S-, benzyl-SO-, benzyl-SO,-, Cy-Cealkylamino, di-C,-Cgalkylamino, C)-Cealkylamino-
sulfonyl, di(Cy-Csalkylamino)sulfonyl, benzyloxy, benzyl, phenyl, phenoxy, phenylthio,
phenylsulfinyl or phenylsuifonyl, it being possible for the phenyl-containing groups in
turn to be substituted by C,-Csalkyl, C1-Cshaloalkyl, C;-Csalkoxy, C)-Cshaloalkoxy,
halogen, cyano or by nitro, or Ra; is 08-C;-Caalkyl, 0S0-C;-Cialkyl, 0SO,-C}-Cyalkyl,
05S-C,-Cshaloalkyl, 0SO-C;-Cyhaloalkyl, 0SO,-C;-Cshaloalkyl, N(C;-Cyalkyl)-S-Cy-
Caalkyl, N(Cy-Cyalkyl)-S O-Ci-Caalkyl, N(C;-Csalkyl)-S0»-Cy-Cyalkyl, cyano,
carbamoyl, C;-Cjalkoxycarbonyl, formyl, halogen, rhodano, amino, hydroxy-C;-Cyalkyl,
C1-Caalkoxy-Cy-Caalkyl, Cy-Cqalkyl-S-C-Cyalkyl, C1-C4alkyl-SO-C;-Cjalkyl, Cy-
Caalkyl-SO»-Cy-Cualkyl, cyano-C)-Calkyl, C-Cyalkylcarbonyloxy-C,-Calkyl, C,-
Caalkoxycarbonyl-Ci-Cyalkyl, Ci-Caalkoxycarbonyloxy-Cy-Caalkyl, Cy-Carhodano-C;-



In a particul ar enbodi nent of the invention the HPPD
i nhi bitor conprises the conmpound of fornula | wherein:
Tis Ti; 20 Rl and Ry are hydrogen; Ais

Cl- C2al kylene; - 25 - D and E together are

wo-2aBabkyd ene; Qis Q wherein Al is nethi nepCiRai006603099

=N-(0)p, but preferably =N-(0); pis 0; 5 Rai is

hydr ogen, 01- C6al kyl, hydroxy,- 1€1- C6al koxy,

Cl1- C6hal oal koxy, C3-C6al kenyl oxY, C3-C6hal oal kenyl oxy,
C3- C6al | cynyl oxy, C -G al kyl ear bonyl oxy,
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Cl CG hal oal kenyl ox
cyBRo® ’Cél %ﬁ?@%’i}hmd{%’&l%gﬂﬁh@ Cfﬁaillh@mdﬂﬂo C5-Cshaloalkenylthio,
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Cholﬁslsﬁldaillre!a]yl@ﬂ;esuhsﬂtwe}ti, cyano or by nitro, or Ra2 is

o BB B e Soeiesi hyimicny O Chtkory, 1.
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G inhadsxh-Cl - Gal kyl ,
Qx @ﬁakkﬂwmr R )
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hydrogen and Ras is as defined above. In a
still further enbodi nent the invention the BPPD

i nhi bitor conprises a 5 conmpound of formula | wherein.
Tis Ti; RL and R2 are hydrogen, A is nethylene, D and
E together are ethylene, Al is --N-(0)p; wherein p is



HPPD i nhi bi ti ng conpounds are well known in the art

and there are nunerous tests that can be enployed to
identify the capacity of a test conpound to inhibit

| LPPD. For exanple, in vitro screening assay
YWR2PBBUY i n t he exanples of the present app??ﬁé??%ﬂmﬁmw
may be use or alternative in vitro screening nethods

can be enpl oyed such as 15 the 1Ret hod described in
exanpl e 11 of W02/ 46387 wherein a known BPPD enzyme

Is selected and a test inhibitor conpound is applied.
| n Gehelpalkoxy Gs-ﬂlsmloa&mﬂaxmmmwl Cdatkoryfartdathaxy-Ke Cealkoxy, Ci-
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I D

0, 11CH NsI'"'"....---3 3.01 O 41 E /

WO 2008/020150 PCT/GB2006/003099

10"

15

20

25

30

-20-

Ci-Caalkyl, Cy-Cshaloalkyl, C)-Csalkoxy, C,-Cshaloalkoxy, halogen, cyano or by nitro,
and the substituents on the nitrogen atom in the heterocyclic ring are other than halogen;
Rag is hydrogen, C;-Cgalkyl, C;-Cghaloalkyl, C;-Cgalkenyl, Cp-Cshaloalkenyl, Cs-
Csﬂkﬁyl, Cy-Cghaloalkynyl, C3-Cscycloalkyl, C;-Cgalkoxy, Cy-Cghaloalkoxy, C;-
Cealkylthio, C,-Cgalkylsulfinyl, C;-Cgalkylsulfonyl, C,-Cghaloalkylthio, C;-
Cshaloalkylsulfinyl, Ci-Cghaloalkylsulfonyl, C;-Csalkylamine, di-Cz-Cgalkylamino, C;-
Cealkylaminosulifonyl, di-Cy-Cgalkylaminosulfonyl, phenyl, phenylthio, phenylsulfinyl,
phenylsulfonyl or phenoxy, it being possible for phenyl in turn to be substituted by C;-
Csalkyl, C,-Cshaloalkyl, C,-Csalkoxy, C;-Cshaloalkoxy, halogen, cyano or by nitro, or
Raj is -N(C-Cjalkyl)-S-Cy-Caalkyl, -N(C,-Caalkyl)-SO-C)-Cyalkyl, -N(C)-Cqalkyl)-SO,-
C1-Cyalkyl, cyano, halogen, amino, C;-Cialkoxy-C;-Caalkyl, C;-Caalkyl-S-C;-Caalkyl,
C1-Caalkyl-8O-C;-Caalkyl or C-Cialkyl-SO,-C;-Caalkyl;

Ray is hydrogen, C1-Csalkyl, hydroxy, C;-Cgalkoxy, C;-Cshaloalkoxy, Cs-Cealkenyloxy,
C;3-Cshaloalkenyloxy, C3-Csalkynyloxy, Cl. -Cjalkylcarbonyloxy, Ci-Caalkylsulfonyloxy,
tosyloxy, Ci-Csalkylthio, C;-Chalkylsulfinyl, C,-Caalkylsulfonyl, C,-Cjalkylamino, di-
C-Caalkylamino, C 1—C4a1koxycarbonyl, Cy-Cyhaloalkyl, formyl, cyano, halogen, phenyl
or phenoxy, it being possible for phenyl in tumn to be substituted by Ci-Csalkyl, Ci-
Cshaloalkyl, G;-Csalkoxy, Cy-Cshaloatkoxy, halogen, cyano or by nitro;

or Ras is a five- to ten-membered monocyclic ring system or, with Ras, annellated

bicyclic ring system which may contain from 1 to 4 hetero atoms selected from nitrogen,

' oxygen and sulfur, the ring system, unless it is annellated, being bonded to the ring

containing the substituent A directly or by way of a C;-Caalkylene, -CH=CH-, -C=C-, -
CH,0-, -CHaN(C; -Cualicyl)-, -CH,S-, -CH,SO- or -CH;SO;- group, and the ring system
may contaiit not more than two oxygen atoms and not more than two sulfur atoms, and
the ring system can itself be mono-, di- or tri-substituted by C;-Csalkyl, C;-Cshaloalkyl,
Cy-Cealkenyl, Cz-Cghaloalkenyl, C,-Csalkynyl, C'2~C5haloalkyny1, C,-Cgalkoxy, C;-
Cshaloalkoxy, C3-Csalkenyloxy, Cs-Cgalkynyloxy, C;-Csalkylthio, C;-Cshaloalkylthio,
C5-Cealkenylthio, C3-Cghaloalkenylthio, Cs3~-Csalkynylthio, C,-Cialkoxy-Ci-Csalkylthio,
Cy-Cyalkylcarbonyl-C-Caalkylthio, C,-Cjalkoxycarbonyl-C;-Caalkytthio, cyano-Cs-
Caalkylthio, Cy-Cgalkylsulfinyl, C,-Cghaloalkylsulfinyl, C,-Cealkylsulfonyl, C,-
Cgshaloalkylsulfonyl, aminosulfonyl, C;-C,alkylaminosulfonyl, di{C;-
Caalkyl}aminosulfonyl, di(C;-Caalkyl)amino, halogen, cyano, nitro, phenyl and/or by
benzylthio, it being possible for phenyl and benzylthio in turn to be substituted on the
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phenyl ring b}-r C1-Csalkyl, Cy-Cshaloalkyl, C,-Csalkoxy, C;-Cshaloalkoxy, halogen,
cyano or by nitro, and substituents on the nitrogen atorn in the heterocyclic ring are other
than halogen;

Ras is hydrogen, Ci-Cgalkyl, Ci-Cghaloalkyl, C;-Cgalkenyl, C;-Cshaloalkenyl, C;-
Cealkynyl, C;-Cghaloalkynyl, Cs-Cecycloalkyl, C;-Cealkoxy, C;-Cshaloalkoxy, C;-
Cealkylthio, C;-Csalkylsulfinyl, C;-Csalkylsulfonyl, Ci-Cshaloatiylthio, Cy- |
Cshaloalkylsulfinyl, C,-Cghaloalkylsulfonyl, C,-Csalkylamino, di-C,-Cgalkylamino, C)-
Csalkylaminosulfonyl, di-C,-Csalkylaminosulfonyl, phenyl, phenylthio, phenylsulfinyl,
phenylsulfonyl or phenoxy, it being possiblé for phenyl in turn to be substituted by C,-
Caalkyl, Ci-Cshaloalkyl, Ci-Csalkoxy, C;-Eshaloalkoxy, halogen, cyano or by nitro, or
Ras is -N(C;-Cyalkyl)-S-Ci-Caalkyl, -N(C,-Caalkyl)-SO-C,-Cialkyl, -N(Cy-Cqalkyl)-SO;,-
C:-Cyaikyl, cyano, halogen, amino, C;-Caalkoxy-Cy-Caalkyl, C,-Cyalkyl-8-C,-Cyalkyl,
C1-Caalkyl-SO-C;-Caalkyl or Ci-Caalkyl-S0,-C,-Caalkyl, and pharmaceutically
acceptable salts/N-oxides/isomers/enantiomers of those compounds.

The alkyl groups appearing in the above substituent definitions may be straight-
chain or branched and are, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-
butyl, isobutyl or tert-butyl. Alkoxy, alkenyl and alkynyl radicals are derived from the
mentioned alkyl radicals. The alkenyl and alkynyl groups may be mono- or poly-
unsaturated. Alkoxy is, for example, methoxy, ethoxy, propoxy, isopropoxy, n-butoxy,
isobutoxy,-sec-butoxy or tert-butoxy. Alkoxycarbonyl is, for examl-)le, methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, n-butoxycarbonyl, iso-
butoxycarbonyl, sec-butoxycarbonyl or tert-butoxycarbonyl; preferably methoxXycarbonyl
or ethoxycarbonyl.

Halogen is generally fluorine, chlorine, bromine or iodine. The same is also true
of halogen in conjunction with other meanings, such as haloalkyl or halophenyl.

Haloalkyl groups having a chain length of from 1 to 6 carbon atoms are, for
example, fluoromethyl, difluoromethyl, trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, 2,2,2-trifluoroethyl, 1-fluoroethyl, 2-fluoroethyl, 2-chloroethyl, 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-propyi and
perfluoro-n-hexyl.

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

alkeny! and alkynyl chains having one or more double or triple bonds are also included.
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Alkenyl is, for example, vinyl, allyl, isobuten-3-yl, CH=CH-CH,-CH=CH-, CH,=CH-
CH,-CH,-CH=CH- or CH;3-CH=CH-CH,-CH=CH-. A preferred alkynyl is, for example,
propargyl, and a preferred allenyl is CH,=C=CH,-.

An alkylene chain can also be substituted by one or more C,-Csalkyl groups,
especially by methyl groups. Such alkylene chains and alkylene groups are preferably
unsubstituted. The same applies also to all groups containing C3-Cgcyeloalkyl, Ca-
C5oxacy§10aﬂcyl, C3-Csthiacycloalkyl, C3-Cydioxacycloalkyl, Cs3-Cydithiacycloalkyl or
Cs-Cyoxathiacycloalkyl which occur, for example, also as part of oxygen- and sulfur-
containing heterocyclic ring systems of the radicals Ra; and Ra,.

A C-Cialkylene, C-Cqalkenylene or Cz-Caalkynylene bridge which may be
interrupted by oxygen, -N(C;-Cqalkyl)-, sﬁlfur, sulfinyl and/or sulfonyl, or in X; or X in
the meaning of a C;-Cgalkylene, C3-Cgalkenylene or C_;,-Csalkyny}ene chain which can be
mono- or poly-substituted by halogen and/or by Xy or X5, and wherein the unsaturated
bonds of the chain are not bonded directly to the substituent X or X, is to be understood
as being, for example, —CHy-, -CH,CHy-, -CH,CH,CH,-, ~-CH,CH,CH,CH,-, -CH(CHs)-,
-CH;CH(CHs)-, -CH,CH(CHz3)CHa-, -CH;CH(CHCH,-, -CH,CH(OCH:)CH,-, ~CH,O-, -
OCH;-, -CH,OCH;-, -OCH,CH;-, -OCH,CH,CH,-, -CH,;0CH,CH,-, -
CH;OCH(CH3)CHz-, -SCHp-, ~SCH;CHy-, -SCH;CH;CHz-, -CH,S-, ~CH,SCHp-, —
CH2S(0)CH;-, —CHaS0;CHa-, ~CH,SCH,CHp-, —CH,S(0)CH,CH,-, -CH,SO,CHCH,-,
—CH330,NH-, ~CH,N(CH;3)SO,CH,CHa-, ~N(SO,Me)CH,CH;-, -CH,C(O)NH- or —
CHeNHC(O)CHz-. A C;-Calkenylene chain which may be uninterrupted or interrupted
by oxygen is accordingly to be understood as being, for example, -CH=CH-CH;-, —
CH=CH-CH;CH;- or -CH=CHCH,0CH,-, and a Cz-Cqalkynylene chain which may be
uninterrupted or interrupted by oxygen is to be understood as being, for example, ~C=C-,
-C=CCHz~, -C=CCH;0-, -C=CCH,0CH,- or ~-OC=CCH,-.

A three- to ten-membered mono- or bi-cyclic ring system Ra; or Ray, which may
be interrupted once or up to three times selected from oxygen, sulfur, S(0), SO, N(Rag),
carbonyl and C(=NORay) and which is bonded to the carbon atom of the substituent Ay
or to the group Qi or Q; either directly or by way of a Cy-Caalkylene, C)-Csalkenylene or
Cz-Cjalkynylene bridge which may be interrupted by oxygen, -N(C;-Csaikyl)-, sulfur,
sulfiny! and/or sulfonyl, is to be understood as being, for example, 1-methyi-1H-pyrazol-
3-yl, 1-sthyl-1H-pyrazol-3-yl, 1-propyl-1H-pyrazol-3-yl, 1H-pyrazol-3-yl, 1,5-dimethyl-
1H-pyrazol-3-yl, 4-chloro-1-methyl-1H-pyrazol-3-yl, 1H-pyrazol-1-yl, 3-methyl-1ii-
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pyrazol-1-yl, 3,5-dimethyl-1H-pyrazol-1-yl, 3-1soxazolyl, 5-methyl-3-isoxazolyl, 3-
methyl-5-isoxazolyl, 5-isoxazolyl, IH-pyrrol-2-yl, 1-methyl-1H-pyrrol-2-yl, 1H-pyrrol-
1-yl, 1-methyl-1H-pyrrol-3-yl, 2-faranyl, S-methyl-2-furanyl, 3-furanyl, 5-methyl-2-
thienyl, 2-thienyl, 3-thienyl, 1-methy1—lH—im§dazol—2-y], 1H-imidazol-2-yl, 1-methyl-
1H-imidazol-4-yl, 1-methyl-1H-imidazol-5-yl, 4-methyl-2-oxazoly], 5-methyl-2-
oxazolyl, 2-oxazolyl, 2-methyl-5-oxazolyl, 2-methyl-4-oxazolyl, 4-methyl-2-thiazolyl, 5-
methyl-2-thiazolyl, 2-thiazolyl, 2-methyl-5-thiazoly], 2-methyl-4-thiazolyl, 3-methyl-4-
isothiazolyl, 3-methyl-5-isothiazolyl, S-methyl-3-isothiazolyl, 1-methyl-1H-1,2 3-triazol-
4-yl, 2-methyl-2H-1,2,3-triazol-4-y1, 4-methyl-2F1-1,2,3-triazol-2-yl, 1-methyl-1H-1,2_4-
triazol-3-yl, 1,9-dimethyl-1H-1,2 4-triazol-3-yl, 3-methyl-1H-1,2,4-triazol-1-y1, 5-
methyl-1H-1,2,4-triazol-1-y1, 4,5-dimeth_y1—4H—1,2,4-triazol-3~yl, 4-methyl-4H-1,2,4-
triazol-3-yl, 4H-1,2,4-triazol-4-y1, 5-methyl-1,2,3-oxadiazol-4-yl, 1,2,3-oxadiazol-4-yl,
3-methyl-1,2,4-oxadiazol-5-yl, S—methyl-1,2,4-0};adiazol~3-y1, 4-methyl-3-furazanyl, 3-
furazanyl, 5-methyl-1,2,4-oxadiazol-2-y], 5-methyl-1,2,3-thiadiazol-4-yl, 1,2,3-
thiadiazol-4-yl, 3-methyl-1,2,4-thiadiazol-5-y1, 5-methyl-1,2,4-thiadiazol-3-yl, 4-methyl-
1,2,5-thiadiazol-3-yl, 5-methyl-1,3,4-thiadiazol-2-yl, 1-methyl-1H-tetrazol-5-yl, 1H-
tetrazol-5-yl, 5-methyl-1H-tetrazol-1-yl, 2-methyl-2H-tetrazol-5-yl, 2-ethyl-2H-tetrazol-
5-yl, 5-methyl-2H-tetrazol-2-yl, 2H—fetrazol-2-yl, 2-pyridinyl, 6-methyl-2-pyridinyl, 4~
pyridinyl, 3-pyridinyl, 6-methyl-3-pyridazinyl, 5-methyl-3-pyridazinyl, 3-pyridazinyl,
4,6-dimethyl-2-pyrimidinyl, 4-meth§1-2-pyﬁmidiny1, 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-dichioro-1,3,5-triazin-2-vl, 1,3,5-triazin-2-yl, 4-methyl-1,3,5-triazin-2-y1, 3-methyl-
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is hydrogen, C;-Csalkyl, C;-Csalkoxy, Ci-Csalkylthio or trifluoromethyl, and X, is

oxygen or sulfur.

» Wherein each Rag is methyl, each Ry; independently

5 A ﬁmh::r 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
1s uninterrupted or interrupted once or up to three times selected from oxygen, sulfur,
$(0), SO, -N(Rag)-, carbonyl and C(=NORay) and which may be additionally

substituted by one or more substituents is to be understood as being, for example, an

i% %“11

\\ // \\

10 aunellated, bidentate ring system of formula
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Re or N , wherein especially
Ry is hydrogen, halogen, Cl-C4alkyl, Cy-Cshaloalkyl, C;-Cyalkoxy or C;-Cjalkylihio;
R4y is hydrogen, halogen, C;-Caalkyl or C;-Cjalkoxy; and Rsg, Rs, Rsz, Rsz, Rsa, Rss,
15 Rss, Rs7, Rsg and Ry are hydrogen or C;-Caalkyl; and X is oxygen or NORss.
A number of HPPD inhibitors of formula [ are described within the art.
In a particular embodiment of the invention the HPPD inhibitor comprises the
compound of formula I wherein:
Tis Ty;
20 R;and R; are ﬁydrogen;

A 1s Ci-Caalkylene;
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D and E together are C,-Csalkylens;

Qs Q;, wherein

A, is methine, CRa; or =N-(O)j, but preferably =N-(O),;

pis0;

Ra; is hydrogen, C;-Csalkyl, hydroxy, Cy-Cealkoxy, C;-Cghaloalkoxy, C;3-Cealkenyloxy,
Cs-Cghaloalkenyloxy, Cs-Cgalkynyloxy, C,~Cyalkylcarbonyloxy, C;-Cjalkylsulfonyloxy,
tosyloxy, C1-Cqalkylthio, C;-Caalkylsulfinyl, C,-Csalkylsulfonyl, Ci-Cjalkylamino, di-
Cy-Caalkylamino, C;-Csalkoxycarbonyl, Ci-Cshaloalkyl, formyl, cyano, halogen, phenyl
or phenoxy; it being possible for phenyl in turn to be substituted by C,-Csalkyl, C-
Cshaloalkyl, C;-Csalkoxy, Ci-Cshaloalkoxy, halogen, cyano or by nitro;

Rap is hydrogen, C,-Csalkyl, C;-Cghaloalkyl, C,-Cgalkenyl, C,-Cghaloalkenyl, vinyl
substituted by C;-Csalkoxycarbonyl or by phenyl, C:-Cealkynyl, C>-Cshaloalkynyl,
ethynyl substituted by trimethylsilyl, hydroxy, C,-Csalkoxy, C;-Csalkoxycarbonyl or by
phenyl, Cs-Cgallenyl, C3-Cscycloalkyl, halo-substituted Cs-Cgeycloalkyl, Ci-Cealkoxy,
Cs-Csalkenyloxy, Cs-Cealkynyloxy, C;-Cghaloalkoxy, Cs-Cghaloalkenyloxy, cyano-Ci-
Caalkoxy, C,-Caalkoxy-C,-Cyalkoxy, Ci-Csalkylihio-C;-Cyalkoxy, Ci-Csalkylsuifinyl-
C,-Caalkoxy, Ci-Cyalkylsulfonyl-C,-Cjalkoxy, C-Csalkoxycarbonyl-C;-Caalkoxy, Cy-
Cealkylthio, C;-Cgalkylsulfinyl, C;-Cealkylsulfonyl, C;-Cghaloalkylthio, Ci-
Cshalpaﬂcylsulﬁnyl, C,-Cshaloalkylsulfonyl, Ci-Caalkoxycarbonyl-C,-Cialkylthio, C)-
Caatkoxycarbouyl-C,-Caalkylsulfinyl, Cl—C4a1koxycarbonyl—(£1—C4a1kylsu1fonyl, benzyl-
S-, benzyl-SO-, benzyl-SO»-, C;-Cgalkylamino, di-Ci-Csalkylamino, C;-
Csalkylaminosulfoiyl, di(C,-Csalkylamino)suifonyl, benzyloxy, benzyl, phenyl,
phenoxy, phenylthio, phenylsulfinyl or phenylsulfonyl, it being possible for the phenyl-
confaining groups in tumn to be substituted by C;-Csalkyl, C,-Cshaloalkyl, C,-Csalkoxy,
C;-Cshaloalkoxy, halogen, cyano or by nitro, or Ra; is OS-C-Cyalkyl, OSO-C;-Caalkyl,
080,-C;-Cjalkyl, OS-C;-Cyhaloalkyl, OSO-Cy-Cghaloalkyl, OSO,-C;-Cshaloalkyl,
N(C;-CyalkyD)-S-Cy-Cyalkyl, N(C-Cyalkyl)-SO-Cy-Caalkyl, N(Ci-Caalkyl)-SO2-Cs-
Caalkyl, cyano, carbamoyl, C1~C4a1koxycarbonyl, formyl, halogen, thodano, amino,
hydroxy—Cl-C4alkyI, C,-Caalkoxy-C;-Caalkyl, Ci-Caalkyl-S-C-Cyalkyl, C,-Cjalkyl-SO-
C1-Caalkyl, C1-Caalkyl-50,;-C-Cyalkyl, cyano-C-Csalkyl, C,-Cgalkylcarbonyloxy-Ci-
Caalkyl, Ci-Caalkoxycarbonyl-Ci-Cjalkyl, C;-Caalkoxycarbonyloxy-Ci-Caalkyl, Ci-Cy-
rhodano-C,-Cqalkyl, benzoyloxy-C;-Caalkyl, C;-Csoxiranyl, C;-Csalkylamino-C;-

- Caalkyl, di(Ci-Caalkyl)amine-C,-Cyalkyl, Ci-Cjaalkylthiocarbonyl-Ci-Caalkyl or formyl-
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Ci-Cqalkyl, or Ra; is the group —X-X; or the group -X,-X;-Xs; wherein X;, X, and X3
are as defined above;
Ra;z and Ray are hydrogen and Ras is as defined above.

In a still further embodiment the invention the HPPD inhibitor comprises a

compound of formula I wherein:

TisTy;

Ry'and R; are hydrogen, A is methylene, D and E together are ethylene, 4 is =N-(O)p;
wherein p is 0;

Q is Q1, Raz and Ray are hydrogen, Ras is C;-Cshaloalkyl, especially triflucromethyl, and
Ra; 1s Cy-Caalkoxy-C,-Caalkoxy-Ci-Caalkyl, especially methoxyethoxymethyl.

HPPD inhibiting compounds are well known in the art and there are numerous
tests that can be employed to identify the capacity of a test compound to inhibit HPPD.
For example, in vitro screening assays as described in the examples of the present
application may be use or alternative in vitro screening methods can be employed such as
the method described in example 11 of W002/46387 wherein a known HPPD enzyme is

selected and a test inhibitor compound is applied.

In a still further embodiment of the invention the HPPD inhibitor is 2-(2-Nitro-4-
Trifluoromethylbenzoyl)-1,3-Cyclohexanedione (compound 2). The term compound 2
may be interchanged with formula II). It will be appreciated that 2-(2-Nitro-4-
Trifluoromethylbenzoyl)-1,3-Cyclohexanedione (compound 2) may exist in one or more
tautomeric forms, one of which is shown in formula (IT) (i.e. compound 2) : and which

forms are readily inter-convertible by keto-enol tautomerism.

NO, Q
F,C CO (N
HO {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-Trifluoromethytbenzoyl)-1,3-Cyclohexanedione is acidic and readily

forms salts with a wide variety of bases.
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Particularly suitable salts of 2-(2-Nitro-4-Trifluoromethylbenzoyl)-1,3-
Cyclohexanedione suitable for use as active ingredients in pharmaceutical compositions
according to the invention include, for example, pharmaceutically acceptable base-
addition salts, for example, alkali metal (such as potassium or sodinm), aikaline.earth
metal (such as calcium or magnesium) and ammonium salts, and salts with organic bases
giving phystologically acceptable cations (such as salts with methylamine,

dimethylamine, trimethylamine, piperidine and morpholine).

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

structurally analogous materials.

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

such as triethylamine.

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

without special purification.

Similarly, 2-nitro-4-trifluroromethylbenzoic acid may be obtained, for example,
as described by Haupstein et al. in J. Amer. Chem. Soc., 1954, 76, 1051, or by one of the
general methods well known 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
&)
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In addition to the compounds described herein, it is also possible to use a

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

Thus, throughout this specification, “HPPD inhibitor” includes those compounds
which are capable of inhibiting HPPD in animals and any precursor compound thereof”
which 1s capable of being metabolised in the animal to produce the HPPD inhibiting
compound.

It will also be appreciated that alternative steps in the tyrosine catabolism
pathway may be inhibited in addition to or as an alternative to the inhibition of HPPD.
For example, inhibitors of enzymes/compounds that are "upstream” of HPPD in said
pathway such as tyrosine aminotransferase, may be used and/or likewise inhibitors of
enzymes/compounds "downstream" of HPPD in said pathway such as homogentisic acid

oxidase may also be used.

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

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 ﬁzrthe;: provides the use as described above whersin
said medicament comprises a first HPPD inhibitor and a further HPPD inhibitor and
wherein said first inhibitor is different from said further inlabitor 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 learing disorders in said animal.

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
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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above and wherein said inhibitors are present in amount to treat and/or pfevent
depression and/or treat the withdrawal symptoms in an animal associated with an
addictive drug which causes dopamine dependant associative leaming disorders in said

animal,

5 In a still further embodiment said first inhibitor comprises 2-(2-Nitro-4-
Triftuoromethylbenzoyl)-1,3-Cyclohexanedione (compound 2). In a still further
embodiment said first inhibitor comprises the compound depicted as 3.22 as described

above.

The invention will now be described by way of the following non-limiting
10 examples and Figure of which:
Figure 1 is a representation of part of a pathway indicating thie metabolism of
tyrosine,
EXAMPLES

15 Example 1
Hiustration of increase in levels and turnover of dopamine as a mechanism for

treatment/prevention of depression and treatment of the withdrawal symptoms associated

with withdrawal from an addictive drug such as cocaine.

20 10 mice were dosed orally with 0.1 mg/Kg of 2-(2-Nitro-4-Trifluoromethylbenzoyl)-1,3-
Cyclohexanedione.
As a control, 10 mice were orally dosed with the dosing vehicle.
After 24 hours, plasma tyrosine levels were identified. Dopamine levels and dopamine

turnover were also analysed.

25
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.

30

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

As a control, 9 mice were orally dosed with the dosing vehicle.
After 6 bours, plasma tyrosine levels were identified. Dopamine levels and dopamine
turnover were also analysed.

5  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 15% and dopamine tumover was

increased by up to 15% when compared with the mean of the controls.

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

Cyclohexanedione.
As a control, 10 rats were orally dosed with the dosing vehicle.
After 24 hours, plasma tyrosine levels were identified. Dopamine levels and dopamine

15 turnover and noradrenaline levels were also analysed.

The results yielded rats dosed with 2-(2-Nitro-4-Trifluoromethylbenzoyl)-1,3-

Cyclohexanedione had elevated levels of plasma tyrosine. -

In addition to this, dopamine turnover was increased by 25% in the treated compared
20 with the c-ontrol 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.

Exampie 4
25  Amnalysis of stimulatory effect of HPPD inhibitors as a mechanism for the treatment of

withdrawal symptoms associated with an addictive dmg such as nicotine.

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

30 Asacontrol, 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 ac’civit.y and

mobility.



A "precursor” is a conpound which itself is not an

HPPD i nhi bitor but is netabolised to produce an HPPD

i nhibitor for use in accordance with the present

i nvention. For exanple the conpound depicted as
VOAPSOHMESNO. 3.01 in Table A above is a prectff@p20pg0309
the conpound depicted as conpownd No. 3.15.

Thus, throughout this specification, "HPPD inhibitor"

i ncl udes those conpounds which are capabl e of

i nhibiting, HPPD.in ani mal s, and any precursor conpound

th gﬁl%f is QR RC Wgéfﬁd’bﬁ%af@ftgﬂé‘?eﬁ@ Ye3Bp8 BT eentieearing counts and
anrdusihg time Plefdticieaseld 8y BIFY53 90 RiddTdt, Respe ARBUMMen tdmpared with
w | alsq be agfreCLated_that,alternaF[ve_sfeps |n]¥ﬁe

t y FESPHE! SR &t 2dditiopgo s REKILY vaynts activerime asdnohile time were
addéorda68H ByupProxAsataly 434 ) Yot b L -
PED o Rlox8at ) (214, R and A o? A bl wih he
3t heRnirg} gou pEherineranse di repyimpmtiviy dicefe dtah timytess sublstaass had a
ty s ' : nd/or.likew se
P ) Aot e ide 0 Rl T e
i n2neply spradingdsss Snstbetng nhabite,gdnich is nhydudichters ofmsbiliyers
al&gﬁggﬂysed. 15The present invention still further

provi des the use as descri bed above wherein said

medi canent is adm nistered in conbination with an
0 @nti-inflammatory agent. The present invention
still further provides the use as described above
wherei n said nedi canent conprises an anti-inflamuatory
agent. The present invention still further provides

the use as descri bed above wherein 20 said nedi canment
conprises a first HPPD inhibitor and a further ElIPPD

i nhibitor and wherein said first inhibitor is

different fromsaid further inhibitor and wherein said
inhibitors are present in anount to treat and/or

prevent depression and/or treat the w thdrawal

synptons in an ani nal associated wth an addictive

drug whi ch causes dopam ne dependant associ ative
learning disorders in said animal. 25In a particul ar
enbodi ment said first and further HPPD inhibitor is

sel ected froman inhibitor described above. In a
still further enbodi ment said first and/or second
compound conprises a precursor conmpound. In a stil
further aspect of the invention there is provided a

kit conprising a 30 pharmaceutically effective anmount

of a first HPPD inhibitor and a further HPPD inhibitor
and wherein said first inhibitor is different from

said further inhibitor. In a particular enbodi nent

said first and further HPPD inhibitor is selected from
an inhibitor described WO

20081020150PCT/ GB2006/ 003099 -33 - above and wherein
said inhibitors are present in anmount to treat and/or
~prevent depression and/or treat the w thdrawal

synptons in an ani mal associated with an addictive

drug whi ch causes dopamn ne dependant associ ative

| earning disorders in said animal. 5In a still further
enbodi ment said first inhibitor conprises,

2-(2-Nitro-4- _

Trifl uoromet hyl benzoyl) -1, 3- Cycl ohexanedi one (conpound
2). In a still further enbodinment said first inhibitor
conprises the conpound depicted as 3.22 as descri bed
above. The invention will now be descri bed

by way of the following non-limting O exanples and

Fi gure of which: Figure 1 is a representation of
part of a pathway indicating the netabolism of

tyrosi ne. EXAMPLES 15 Exanple 1



[I'lustration of increase in |evels and turnover of

dopam ne as a nechanismfor treatnent/prevention of

depression and treatnment of;the w thdrawal synptons

associated with withdrawal Trom an addictive drug such
Cﬁﬁﬂggcaine. 2010 mce were dosed orally with 0.1 ng/Kg

?(2-Nitro-4-Trifl uoronet hyl benzoyl)-1, 3-
Cycl ohexanedi one. As a control, 10 mce were orally
dosed with the dosing vehicle. After 24 hours, plasna

1. flje usé ofiat lesedns avempound ermable ddnhibsivar-elroepberylpygvate
di gggge%geeﬁrtﬂg}gﬁ Sh giera iR I RNRNTE OF o AR ARG AR Liein the
tredtrhdnt MhioPprévdiitichl dfdepregdityy| benzoyl) -1, 3-

Cycl ohexanedi one had el evated | evel s of plasm
tyrosine. In addition to this, dopam ne was i ncreased

o 0 . » . j
e By RO B R Ao o R Kleclriro B A EARRY p B
of Va4 Q2 0:16{IRCY2.GB2006/ 003099 - 34 -
Cycl ohexanedi one. As a control, 9 mce were orally
dosed with the dosing vehicle. After 6 hours, plasm
2. THE QS &%okﬁﬂ;{oscwiﬁ{ Fw’hgfép'f Iahd BiddicRARATRrisEMEE BoRBGund
opam ne turnover were al so anal ysed. 5The results
depiotdddsdonipoendlbsed wit h
2-(2-Nitro-4-Trifluoromethyl benzoyl)-1, 3-
Cycl ohexanedi one had el evated | evel s of plasm
3. e s Q&:ordiﬁ} Addivtdne R iR frbvisus HSRANVRENAGid MediQRSeH
by up to 15% and dopam ne turnover was increased by up
comprit&9s shentive senptandmirapptake inhebifes 4MSRD apdfer a giyebes. 10

anpl e . 10 rats were dosed orally with 2 ng/Kg of
fm;ﬁﬂggﬁﬁﬁﬁgyﬁ@ r%fluoronethylbenzoyl)-l,S-

Cycl ohexanedi one. As a control, 10 rats were orally
dosed with the dosing vehicle ter 24 hours,

le. Af
4. dibg sraqoprding ineclpiayé et id daRi isrselegied tggaerssoup
co}n%ié@t{léo@ @galggﬁglg‘k%ﬁtgfo?ratﬂ rfﬁ%ﬁ@ﬁne? ﬂqv&&&rﬁﬁé,médeﬂﬁe, and

wer e sed. The résults yielded rat's
setterdimd onintiktuRs (Rerdbbftand sdidFricydlieos saletdd/frizerizogiopp toBsisting

cl ahexanedi one had el evated | evel § of . pl asma...
oft Y pREe: torRipFariey oGPt hieE . deRai S v er
m¥RASerin) GhEARAE, thigramind) alnBRafih€ Hnfdan PRI Hardherdn
the control group. Furthernore, noradrenaline was
narigiptd sad. ixtegs therepb% and 21% in the treated rats
cortex and hypot hal amus when conpared with the nean of
the controls. Exanple 4 25 Analysis of stinmulatory

5.4 Rﬂ@bmﬁfisih? BRhhmiicbiicalls effbctd credianbfandropoundaelected from
treatnment. of withdrawal synptons associated with an
thg genuptdonEsiing f- serapousl ln2e#td hé2 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.

6. 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



12 rats were dosed orally with 2 ng/Kg of
2-(2-Nitro-4-Trifluoronethyl benzoyl)-1, 3-
Cycl ohexanedi one. 30As a coptrol, 12 rats were orally
dosed with the dosing vehicle. After 4 hours, animals

P PRSP ey SRS RO eepav
dilokdthbrichfifegr ed beans to determ ne activity and

nmobility. WD 2008/ 020150PCT/ GB2006/ 003099 - 35 -
Anal ysis of the activity data indicated that nean

7 P PRS0 i b0 SRR RSB PRI ISR e
froB® (RATeEh WrisRtihd ef: ctilopOim, sctafoprath, Rsitietind Iﬂutvexa*dmlns,,
act|V|ty counts, active tinme _and nobile tjme wer

pagxetianngad seirabinmearixgerihgretond serdriexgliqiggislected from the
h

whERREELY R0 RAR G bl adeloh, AORGERY, RAHR

mipestilieyhsdraade thaddaenirintpsininelaatcxayinefitremtmone, t h| s
tlgg}ehaw our. Incr egsed tine st?ge rearing resulted in

RETHAT r‘?ﬁflé:‘mét‘ﬂ%tﬁ P padures %ei ng nobil e, which is

why indicators of nobility were decreased. 10 36
CLAIMS 1. The use of at |east one conmpound capabl e of

8. Thhiuks of at deadt dnechooyppphd p@papgarqf\xmlbltmg 4dwlg@n@l;@1}(lpamte

aig BBt THERD) il A b et Botls & TR S HIED Gl o the

trepBeER op t&&ﬁﬂuﬂﬁdﬂ%ﬁﬂi@fﬂm§&§&ﬁﬁé@ Sitd aaEpRUNE sl valttiethuses
fromthe group consisting of: conmpound 1; 2; and 3.22.

dopamingelepelagaseeinting lﬁ@nmgaﬁlsﬁrdermeia& aniggl, vherein said
r

R GARE Mo f TR ConEoul fo FEMERURHC BRI E-RS € ATRANIR

1;Z] aadrgs220her ei n sai d medi canment conprises a sel ective
serotonin reuptake inhibitor (SSRI) and/or a tricyclic
anti depressant (tricyclic). 4. The use according to

9. §hghg gbcM?ﬁﬁ?ﬂorblﬁﬁi gwhisiRln i SRliQRkeHug ;5P el 8E8YRom
consi sti ng cital opram escital opram fluoxetine,

thé browpxcandisieng qiacerit] aephetauing soptiate nigpginey ethanol.ur es

te %Heof and a| r|c ‘iﬂ"c is selected fromthe group
elg ‘}é{ % ne, clom pram ne, dosul epin,
dot hi epi n, doxepl n mapr otl l'ine, manserin, trazodone,
trim pram ne, anoxapine, ram ne, | of epram ne, and

10adke rlii%‘floyplidﬁ@ @rany gng Pﬁiﬂégﬂ& g@r%mheresl thp mgdfcament comprises

har.

a @%ﬁ%{) éuon orﬂ)%e?e (ﬁl g?lﬁsg %&%aﬁaﬁ J)i%/ 1(r)1§1b§tﬁlgl4 \ﬁgrd?d;gﬂﬂényﬂ;yr@vate

dic:oremasadIIPPD2 in anahlﬁlaEZ or a phar maceutical ly
acceptabl e salt thereof and a pharnmaceutically
effective anount of a selective serotonin reuptake

11, ik Bk &rcoﬂﬂr‘ég %raln? ohE 'o?¥ Glrh&g antd %%ﬁ?ﬁ%e@@ﬁn&t
nmeans t elfvery t ereof to an ani nal

coptpaisoas eigdiinateploameastithérapy. conpri si ng as an act i ve
i ngredi ent a pharmaceutically effective ambunt of a
conmpound sel ected fromthe group consisting of

12X TRP QML cdrdirds 0BRY oRe 42cRImAS RNET BRERHT dafPkdicament
acceptable salt thereof and a pharmaceutically

coafrfrses bypgopimpunt of a sel ective serotonin reuptake 37
inhibitor and/or a tricyclic antidepressant together
with a pharmaceutically acceptable diluent or carrier.

137 ThAuph&cbRERHol 8 one OFBREHS 8 N1 B6keretH ¢ iedich@ti i used
wherein said SSRI is selected fromthe group

ingonPeiamyite p nicoting rephicamenteibeiapal opratn, fluoxeti ne,
fl uvoxam ne, paroxetine, and sertraline or m xtures
thereof and said tricyclic is selected fromthe group
consisting of: amtriptyline, clom pram ne, dosulepin,
dot hi epi n, doxepin, maprotiline, martserin,
trazodone, trim pram ne, anoxapine, i m pram ne,
| of eprami ne, and nortriptyline or mxtures thereof.
8. The use of at |east one conpound capabl e of



11. The use according to any one of clains 8 to 10
wherein sai d nmedi canent conprises a nicotine
replacenent therapy. 12. The use according to any one
of claims 8 to 11 wherein said nedi canent conprises
ion. ..13. The usg acc to any. .one of cl ains

149 1B S raing o o RERRER LR 1 uh B et B R

in Whjin@ioniwigt biigopieR! acement therapy. 38 14. The use
accordlng to any one of clains 8 to 13 wherein sald
medi cament is used in conjunction w th bupropion.

15op bR Sk PRl R S s Bk B %%iaﬁ?e%%f from

thé—”%lz)ap camst&gmf B 3ImeARg %yhPﬁ@daceamphadébﬁb&ﬁdatt thereof
er eof and a pharnaceutlca |y effectjve anount of

@mlla@ﬁﬁ@tﬁte QUG pﬁwcaﬁ@n sPlapepeEp ﬂ@ﬁapé(r?@d@r
bugﬁ ;ﬁ‘c?h Jn%r ‘1‘811 ¥ %Eﬂx{&g ‘ﬁ{e‘?é%ff t6 0 MpApi mal . 16. A
nprising as an active
|ngred|ent a pharnaceutlcally effective anDunt of a

conmpound sel ected fromthe, group consistin
16¢ Aripgtigpeytical composition eorgprisingge-AnActxe, ek ?
ph@:??éao%ﬁcbill? e?i%bt‘ivet zﬂf?&ﬁl@ﬁf Q@&nﬁotﬁf&%f@@féﬁ YionG BHe! g¥oup consisting
effecti ve  anount a nicotinhe replacenent therapy
ofactoimuntd dp3 Gpj o 2 oxgaephaemawmhalaf zp:haﬂaldc ealt therdol ynd a
a ce tabue %%Iuent or .c rrle ? Fjlla:;th@rrmceu i cal
GBS PG E R 5% Bi°] lﬂ? BPa7°mHG HERhTEN i s in
bu?rcfp%ﬂmo%eth&ﬁbh@ a bRimAkahtically RadepRbRY dlucatdr daisdr at i on.
8. A pharmaceutical conposition according to claim17
whi ch is in palatable formsuitable for ora
%bq m S celu 1caq 01%?05} ﬁ(gn gscorcﬁn% 0 Cqm%;%ﬁ%@gl%éb@aé 2%1’1% fDrm
sunalbly f@uﬁﬂ&jﬁw&xalmﬂilﬁs@mﬁm di spersi bl e powders;
di spersi bl e granul es; syrups and elixirs. 19. A
phar maceuti cal conposition according to claim17 or 18
[ t
18 R Rl A DORD  Hon LB HED AR5 | RbRiE R K LME form
suttabip b draled rasistrhtainsettcied foimihe grdumtnnststlng of:natdetb;or m

sui tabl e for garenteral adn1n|sﬂrat|
lozenges; hard capsul€s; aqueous suspensions; oily suspensions; emulsions;

dispersible powders; dispersible granules; syrups and elixirs.

19. A pharmaceutical composition according to claim 17 or 18 which is intended for

oral use and 1s in the form of hard or soft gelatin capsules.

20. A pharmaceutical composition as claimed in claim 17 which is in a form suitable

for parenteral administration.



