USE OF 2-(2- Nl TRO 4- TRI FLUOROVETHYLBENZOYL) - | , 3-
CYCLOHEXANEDI ONE | N THE TREATMENT OF PARKI NSON S
wOLGEASH7The present invention relates to, intPCT/aB2@6/000687

t he use of a 4-hydroxyphenyl pyruvat e di oxygenase

(HPPD) inhibitor in the treatnment of neurodegenerative

di sease. Moire specifically, the invention relates to
DROPLETUBEPUSKHIORPAPPARATWSr in an anount which is

effective to treat Parkinson's disease hi a particul ar

i . . i_nhi hi ' . .

The BESM FFPIGY IRt B AL b shggrent. and in particular to

the afradg€yent bé netuatore amd(electpicaintbnectidis ondhgecmmponen.
di seases affect mllions of people worldw de. In
particular, Parkinson's disease is increasing in _

s

e R e PR et KPR Ry TR Lpsper o

printheddisoidutes] amegedvantgd beéing inereaded hwgrifadturing yield. Such
dopam nergj c neurones jn .the su [ i gra region

a CortsRLEHRN G SPAWRTR FABHTE dy RSN B TE GEORE: PRy ot o

sepafisiaBtdtks IO ©0bt dtb ¥ fteMP BVeR8ppRYalke MadaleBesm, 22b
depl eted by approxi mately 80% synptons of Parkinson's

etc dpfine thregdpyemsmr. subiacks 22nBod8. i ncrease in severity as
nore neurones are |ost. There are nunerous
publ i cati ons which provide an overview of the di sease.

FigutdZ & taReAftoraWNO GGIROR1TE, driddiéi #lperspeees ekpludelt view of
treatments for patients suffering from Parkinson's

an injied pristhead eomarisng Sinpss§HPR.ohlh ef poled pirznelestrie he

mateliaP6858ed 1Y 4 s\ﬂ%ﬁtrbfécé@.%ﬂl ah !&?rant@Hblﬁ ??Bég&eé’f .
dopam né or by system'c adm ni stration opani ne

advaagsgecissiiuidbpadiing capalsilifies; amddmprovsd ehse ob heonfactare
barrier (BBB), and the dom nant drug used is | evodopa,
the i medi ate precursor for dopam ne, which can

tis 4B o bR PR e P SR PTGl eny nfrfred
printhedd bompoimeniret abol i sm of | evodopa i n other parts of
the body - this reduces adverse side-effects and
i ncreases and extends the | evodopa concentration in
Accottimg®.-a fils? WspetiesfiRe ivdntiontthersisqirolRiea BemPbAeA! P a
used, but the kinetics of |evodopa remain far from
dropapt demand Afrindhead cempyisingsa sTounsingdisiceh Birap\grodps phg

[ re . s_hav e :
actulldrs AR B Fol B BBE ceat BrUEl ARt g Seletfvety efect
fluid fioed arceebspondinggoabl of e zlesdanrespondd jo anelddidéc

t herapeutic margin reduces or, di sappears. Patients
actugtiere FigaRb St S URSOTIASE IR Brd afefal oirectien thefeRy
- ' " [ , e t ;
defififE 8 et BrivD abd BE0 SPEorbupk SIpp R B6 AR exfEnding
fromdsaid gneusp saacrbise saics mbendéing scifacer saidacomnections altawing
extent believed tq be the result of the fast. kinetics
elech QANIDpSINEIRIO boapalarid s80 psluatbra g oin a fiet
fractidrl SRS 'e‘PéthiBé!tc&Hﬁ'e%tiﬁﬁé‘ﬁﬁ%ai@ﬁ@ﬁﬂhﬂﬁroﬁ?%r% jaterally
agoni sts are avallable in the art and nore are bel ng
awayl éoet spisdcendtal growp tovpandsrecijrst sidd of 2aid suSachaachivesein
seem t o be of e, i maril in.the early staqges of
the iEPIbIRGTAGONQ 2 Elretical SOPRsGiRY Fal] RenTE Sptle,
extefdi|AReAlly ARERMRS shidl drovpderardd 8¥eBAl stiCoPdsa susde.
and nore are being devel oped. Mdre recent research
into treatnents is ainmed at identifying ways to detect
the di sease before it becones synptomatic, and to
treat it with "neuroprotectants”. If conpletely
effective, these would prevent further |oss of
neurones and so halt disease progression. However
pre-synptomatic detection is proving to be extrenely
difficult. For patients who al ready -have synptons, any
treatment with neuroprotectants woul d suppl enent
rather than replace drugs for treating the synptons.
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conposition conprising as an active ingredient
conpound 2 or a pharmaceutically acceptable salt

wo b@ceefi7and a pharnmaceutically effective anouPCT/GB2@6/000687

further conpound which is & so capable of inhibiting
HPPD in an animal optionally together with a
A se@é}ﬁl’ a8s&sitofeneé invertionpradties lempr eraﬂ@f lplriﬁfhealdn a
still further aspect of the invention there is
comppensts araRgpHAlRRe aunrdulr axismeash Pretheashepmppignta

comBhRTRM AT prGes 3 bonkl YRS RLERITB R gedYn daic

surfagkaand teotentadloupeidf ectuatersarmamiedodn saidonafdces spaced
agoni st. opti onal | to%et her with % phar maceutical |l y

aparkFeBRAILICENYP] QWP RATPBERICHE to PRIdANRiIe i qamraroup of

actu%lﬁpseﬁaa&fed.ttggﬁé'lgégﬁféf .Slgjth{ 158 Froh? a@o?ﬁgsgﬁﬂd fhg group of

armaceuti c I on conprisin

nozzjgwinmespohse &b by elddtnc brivatiansignal;adlecivicpbemthettions a
har maceut | cal | accegt abl e salt thel%eof a

nd a .
extelifing SRIEAIAUPSAGEe: S MARING B q\c&,gggggonnechons

Aallov@iﬁ? RIS ¥chRABhRegns tdba e@pﬁé(m §ﬁiﬁi é"ébéﬁbr@,‘%ﬁlﬁé’r%ﬁgée

uent or carrier. In a sti further aspect of t
first fractéont ofosaid ledecdrical qormectiens forshith centraltgroap extend away

rom SR RE bR B R o SRR e gL B8 e
reméﬁﬁinP frdRionadt sHid efedatict] BBARSEHIRI oV saidf @stitial graup Erfend
of l'evodopa and a decar boxyl ase inhibitor optionally

away frget said aUR on heseasnd tide of sgidasedweanis di | uent or
carrier. In a still further aspect of the invention

there.is provided a pharmaceutjcal conmposition .
The it IRk el B eERrPgR bY Praf SUB amRlg g pith
referePER 20/ fife dcedmpaRPRGERaRiidgCiAlbicRccept abl e sal t

t hereof and a pharmaceutically effective amount of a

catechol -O nethyl transferase inhibitor optionally

Figul et by P SFRGhe ek doribGreE o -

layet Arargémept ovi ded a phar maceutical conposition

. conprising a pharnpceutically effective anount of
Figuge sshiones %pé'Peéﬂpﬂfﬁ}th%%@fr?BQPWn&ccept abl e salt

Figurd 8'<#lvs28 I Qraéﬂgg.%gPPiﬁ%&MPSEéﬁt{étéc‘é%rﬁ Y9 YspiRct of
nmonoam ne oxi dase | nhi bi'tor optionally together w a

the prieaentioeeniical | y acceptable diluent or carrier.In a

. stil] further aspect of .the invention.there.is

Fiougs 4UIRLHES Brad ietond euitieasoamanamt BGRRIIAS oy 2n aspect

of thel|sres@sEHyERAdN Y ef fective amount of compound 2 or a

~ pharmaceutical ly acceptable salt thereof and a

Figuph arisradearspeative vient efa compansohacedrdingdiecan bepgdtadshe

i_nhi bi optionally together with a pharnmaceutically
presg@@k&géﬁ{i% di luent or carrier. hi a still further

Figuds$6eindof shb@ madearl iaprayk tE cBniporin®y b866rdihg to an aspect
phar maceuti cal conposition conprising a ~

of therpiepaRldnveaten y ef fective amount of conmpound 2 or a
pharmaceutically acceptable salt thereof and a
pharmaceutically effective anount of a neuroprotectant

- Figuep Bighoatd 3 rhodeitharrayidf brigthdzrr comnpokess 200, aaehpt abl e

dilue% or carrie a still further aspect o
t

1) . .In ; f the
comprsBANERE SFRIRS PLAGHRIoTH240a22h a3 B dhis@mbodiment, the

i oo . I ; . ‘

o TRETOUEAY CHRTPElr 5 SRR ERERULER lofl BE chlfexity

of bsttihy rowerad chaand!ssamhalioms eny ian@nhgloas betavicar atrthenend of
of an adenosi ne (A2a) receptor antagonist optionally
together with a pharmaceutically acceptable diluent or
carrier. In a still further aspect of the invention
there is provided a pharmaceutical conposition
conprising a pharmaceutically effective anount of
conmpound 2 or a pharnmaceutically acceptable salt
t hereof and a pharmaceutically effective anmount of
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or Tis T2 wherein R34 is hydrogen, d-C 4alkyl, d-C
4hal oal kyl , C3-C6cycl oal kyl , C2-C4al kenyl, C2-
w@2@bkguigd or benzyl, it being possible for theCpo8rage/000687
group to be substituted one3 or nore tines by d-C
6al kyl , Q C hal oal kyl, C1-Qal kOXy, d-C 6hal oal koxy,
the cﬂéﬁﬁ&%w W@ouﬁﬁé‘??étéd b@ﬂﬁ‘ééﬂs & édéﬁua%ﬁléz%él%tﬁ@gen
4dal kyl C 4hal oal kyl, C3-Cé6cycl oal
matedaIaIéIfaIeI@‘IWthheme\MAal kynyl or benzyl, it being
possi bl e for the phenyl group to be substituted one or
nore tinmes by d-C 6al kyl, d-C 6hal oal kyl, C1-Qal kOXy,
FIgu«éer@eabed éﬁgéy)erah&baqmthmp&ydﬁmmwhg lthr@et ro;

i s hydrox 0 M+, wherein M+ is an al kali net al
group&@f antugFoTE ARZa 40% 406 iasianaRd o ALY atei408. The three

groué%lat%%é%{x{qo %é?ﬁ)%!a_lgﬁglgd I?ﬁ‘ Qv ﬁﬁ@i}%}écttlhéét cogngctlons 422

. for efld gPdad 902 lexkdnd awagt fﬁhh teogidup! dirdctly tgWards the edge of

12hal oal k¥l sul f ony - Ceal kox -CrCeal kylthio, d-C
the syhpliate asistown) ﬁpd wnﬂﬁwons PI@Q)&IDHD 406 éxtendin a

S'm”%%ii’gdrf%yps Ilq? gﬁ?ﬁg«%% )?flalt Ele(n)yl sul fonyl, C3-

Cl2al kynyl t hi o, C3-Cl2al kynyl sul fi nyl,

| k fo k b | -d-
The EaaTRaRIR B! the Centidlidrash 894 Bem opt tapleciws pigis, e al of
the c%hn@cﬁ@ﬁé@ﬂé%&t&maté?an %@érkiglom' IéféwI e:cigg:> f fhe
4al koxy) 2P(O) O C 4al koxy)P(O O H(C

] subsira@maasmg) t@(tt))e@ld@:of RBG rgromécaoﬂnwemamdmzmma

I
conrSiTRAA NN B b SRS B Lo S subsiat.
Agaﬁ?’ﬂte@@'éﬁd:tﬁ@dé@ﬂﬁé@dﬁwncbr@ Sl OF ierdapRtivd enddréup. In
kyl t hi ocar bonyl oxy or Cr (] 2al kyl t hi ocar banoyl ,

this Wﬁwen%svtdﬁeofathﬁﬁnd alokesyemais ek oholeciodepsataihe e

comPRBIL S 8 AR e R S L R,

edgéiaﬁthesswwm,yas sho«wlhytdas,hed hme;lcmﬂ)l fTihiyyis, advantageous
I sulp$ o%p I sul f onyl am no,
whe RUMNEE PSR SE R BT ORI, honzoy! - d- C 6al koxy.

it being possible for the phenyl groups in turnto b e
substituted one or nore tines by hal ogen, nitro,
The opaneotlcmscfondhekpetntrdIgIodpedre ahkwh, advbnageasly angmatmg
d-. r ou 7-thio
fromgafe sifes Seafieatoupy anypvehflesa Bopbes s may oeingte
fronfdny pAR F el cERiral’gropt 9. Hetc>, Het 10 and Het p are
each |ndependently of the others a five- to
t ennmenbered nonocyclic or annellated bicyclic ring

Fiouls & SHAWAT s PRerRee s a2l Bie e 20D oR FiduRlt G Bler,
detdill Th@ genstrogtie R &¢ gesuforéthentdeE™d 00/292$X/Sér€tmvm&}'ot
contain not nore than two ox%gen at ons and not

be diseagsedhdn datailexeaps i notenihat fiee stiips 9EPEh 324G @50 8§ﬂ
are IS HAAL! SR driciVe bl 1 Gitat S0 &ha 280
are Cﬁfﬂgrklw auI)ahgysk:I alﬁ? Gnéfdld@y b‘stgiefcsiziry lalt 2|C7I0( Tracks flor Ithe

am on a am no, al ogen,
centsalaﬁtﬁp %ﬁf@ St 4o ﬁmhalft RBHEm 3895@99 NS0 o

s.deruflttﬁeg?rtb 8han r%é%néfb‘%gﬁbﬁlé QRIELS tﬁﬁ meeﬂgrgs %ﬁagh 6&296
and It‘\‘zIGSQaioe tmomembememthg 360 ttehmag atrfaegedondthegethenside

6al ky, or R37 r or, R39 and R40
of theaJeb ot gpciRer Ot fa T st ey i migliag Shimwn at 310,

together are pyrrolidino, plperldlno nmor phol i no or
t hi onor phol i no, which can be nonoor poly-substituted
by nethyl groups; or Tis T3 (T3) ;wherein R49 is
Cl- CAEIl &yl, CrChal oal kyl, C3-C6eycl oal kyl or
hal o-substituted CrC cycloal kyl; Zoi is a chem ca
bond S SO or SCQ or CO 2 R50 is hydrogen or

~ NN
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by G -C6al kyl, G -C hal oal kyl, C2-C6al kenyl,
C2- C6hal oal kenyl, C2- C al kynyl, C2-C6hal oal kynyl ,
w@eoeda1koxy, G - C6hal oal koxy, C3-C6al kenyl oxyPCT/GB2006/000687
C3- Coal kynyl oxy, C C al kyl t4i o, C -C6hal oal kyl t hi o,
C3- Coal kenyl t hi o, C3- C6hal oal kenyl t hi o,
C3- Coal kynyl t hi o, Cl1-C4al koxy Cl-Cal kylthio, CG-C
 4al kyl carbonyl - Ci - C2al kyl t hi
In ordairtcsapRY}RE 40 mypu@tor@ Izgle.ﬁ)fzp.{)hﬁ%o 360, 380 are formed in

v P EBEHNR o s ARG T lfocors, e

340 fed3Rhkrhget o nedeivainkiesmlthe agtuators.
Cl- C2al kyl am nosul fonyl, di (Cl- C2al kyl ) am nosul fonyl,
i (C1- C4al kyl)am no, haI ogen, cyano, nitro, phenyl

With gé}g{é?'f e%%éh?%‘é Og n‘lédt.ﬁ@ 608 g% tRAESHRIN Erh?lr'%‘re and

urn to be substituted on t
buttedltogethyer with@sthek ke nmathuless litadamab e geen Ghat@Balnkadyle axis

640 1 otied demana e RSP YBITLoR ATl FASSELEYmIine

next rtbgtg i Shr%géﬁwérﬁ 3f trﬁ@ké’ §§ %xp%‘iné@\?ﬂth Jefdhenés R3Pigures

roup 7; wherein Xis a

resul@ mcmﬂ thpl temaks mnaaaldeehylganepmf gJuabus i620exdaading

towaf Nkt B TBE B 25 2 o B Ak afngite fwards

the o@ﬁ@* s"'dé‘ of e uR® aﬁgdTHisraﬁfetrigemmtdmewminddmentfoa@u
hydr oxy, d- - C6eycl oaI kyl oxy

actua@ocsew h@fayh@veok ae\wg)m»e edmes Qfetarelmszsiu er eér@b/kwstﬁtdhe

samé i reonfida S W s B oo Eog Iy engtne
trackls devane suﬁé‘namalmhémlme forlbotimgentre groups and end
2N( C1- C4al ky , -N(G -C 4al kox

groups)(me @a\ane?megtb@lso emt@eiﬂaﬁaﬁ"kreﬁaiyy SS@%ﬁ'e:éaﬁ RTay -

sl 5F Ak ALt R, DR R o o

actu&¥be aehsity blonglith€4abiylesnuler ding belDalor@iermityofithe individual
g - CAal koxycar bonyl, C1- C4al kyl carbonyl,

grouBBenyl car bonyl or phenyl it being possi ble for the
phenyl groups in turn to be substituted by G-C
4al kyl , Ci - C4hal oal k Q dal koxy, d-@ hal oal koxy Cl

It ca@b@l s«garbﬁuaber@as 669 Dktbm&str@teyare aoarrYpRied v

rack, B HToGAE - e i Ry e 13K reshp s Al a%%fo

ahgr@nd/@ﬂbé‘bm@ il inGOIAUBL Bt OR) foyin-t56 atray of modules, for
Cl- CAhal oal kyl - S(0) 20 , Cl1-C4al kyl-S(O) 2NH, C1-

exargplel wigh they pjoMigion of elignmogny featénesgen, nitro or by
cyano; Ra7 is d-C 4alkyl; Ra2 is hydrogen, G -C al kyl,
Cr C 6hal oal kyl, C2- Coal kenyl , C2-C6hal oal kenyl, vinyl

FiguseZdludirtes apyaliginaidad smbpdimdntnofia modnye @herwhich

‘achig\%q_as;?gg:%(;{aéy $%s?np,§%&3&aoala@¥3ég S er\ in %SiltrletGuIl‘ﬁd by

oo R PRI Hep Be B @t@%@f%@%@@%f@f?ws ond

tracks, bat matesgsellﬁtbmﬁtheempkiulgs is @¥feDsat. qurrm@qle does not

e B S e G SR B e BBt st
for eé%ﬁé?ﬂl?i%ﬁ%ﬁ%@ bb§ﬁhgglor% fh@ géﬁ% butting edge of each

modtds. ko Rlyis avannrihe t(acke:fqramecsqntral gnoupceee Bplit Bnd eagh@ortion

6al kyl sul f al.k I fan
pastss OGITEF SR 1 BARECHYF o <sBit by e diisfe Seebd b
4al koxycar bonyl -G -C 4a| kylthio, G-
C4al koxycar bonyl - C 1- C4al kyl sul fi nyl,
Cl- 4al koxycar bonyl - C 1- C4al kyl sul fonyl, benzyl- S-,
benzyl - SO, benzyl-SO 2-, d-C al kylam no, di-C
2- C6al kyl am no, d-C al kyl am nosul fonyl, di(C
1- C6al kyl am no) sul fonyl, benzyl oxy, benzyl, phenyl,



C -C alkyl, cyano, hal ogen, am no,
Cl- 4al koxy- Cl- C4al kyl , Cl-4al kyl -S-Cl1-C4al kyl, d-C
WA 200k9901B80- d- C 4al kyl or Cl- Cdal kyl - SO2- C1- C4AapPKI/GB2Ra400687

i s hydrogen, d-C 6al kyl, hydroxy, C -C al koxy, CC
hal oal koxy, C3-C6al kenyl oxy, C3-C6hal oal kenyl oxy,

Figure3r, $h@ periibHsOxttradids f%‘{ﬂ'thé! b@ﬁfr@l‘b&ﬁh?x 'aQs to the right of
4a|ky|su|fony|oxy, t osyl oxy,

the resp@zﬂluh@ﬂdsgrbﬂprqn g:ne:@dmahdw the biﬁrqflthe respectlve end

|,k kyl
aroud G 1R S-S Bery v et SERGATOSTRRN e ceytipgrou.
hal ogen, phenyl or phenoxy, it being possible for
phenyl in turn to be substituted by d-C 3al kyl, C1-
Whllsta*hmee;amgw to trad@éqrnbwenmtmupaheam rEiGeauRlly dipsrheen
prov@éanﬁ\ a@%é lﬂhgrb% Irﬁe?erﬁtng[}{ztgﬁlohg Aﬁlﬁ‘?mﬁeﬁd

bcyclic ri

arraysi sHadiuators hgves peka meabnbéd Japus®of actuatsremay be 4
hetero atons selected fron1n|trogen oxygen and

arranggc iprotheheonfigwaigR-em unless it is annel | at ed,
bei ng bonded to the ring containing the substituent A
directly or by way of a Cl-C4al kyl ene, -CH=CH, -CsC
- CH2O0, -CH2N(C 1-CAal kyl)-, -CH2S-, -CH2SO or
-CH2SO2- group, and the ring system may contai n not
nore than two oxygen atonms and not nore than two
sul fur atons, and the ring systemcan itself be nono-,
di- or tri-substituted by Cl-Qal kVl, d-C 6hal oal kyl ,
C2- Coal kenyl , C2- C6hal oal kenyl, C2-C6al kynyl
C2- Cohal oal kynyl , Ci1-Qal kOXy, Cl- C6hal oal koxy,
C3- Coal kenyl oxy, CrCgal kynyl oxy, d-C 6al kylthio, d-C
6hal oal kyl t hi o, C3-C6al kenyl t hi o,
C3- C6hal oal kenyl t hi 0o, C3-C6al kynyl t hi o, Cl-C4al koxy-C
1- C2ahcyl t hi o, G -Qal kyl carbonyl -C i -C2al kyl t hi o,
G - C4al koxycar bonyl - C i - C2al kyl thi o, cyano-C i -
C4al kyl thio, d-C 6al kylsulfinyl, d-C
6hal oal kyl sul fnyl, d-C 6al kyl sul fonyl, Cl-
C6hal oal kyl sul fonyl, am nosul f onyl,
Cl- C2ahkyl am nosul fonyl, di (G - C2al kyl )am nosul fonyl ,
di (C 1-C4al kyl )am no, hal ogen, cyano, nitro, phenyl
and/ or by benzylthio, it being possible for phenyl and
benzylthio in turn to be substituted on the phenyl
ring by d-C 3al kyl, C -C3hal oal kyl, d-Caal koxy, G -C
3hal oal koxy, hal ogen, cyano or by nitro, and
substituents on the nitrogen atomin the heterocyclic
ring are other than hal ogen; Ra5 is hydrogen,
Cl- Qal kVl, d- @nhal oal kyl, C2-C6al kenyl
C2- C6hal oal kenyl , C2- C6al kynyl, C2-C6hal oal kynyl ,
C3- Coeycl oal kyl, d-Qal koxy, d-Chal oal koxy, Cl- C
al kyl t hi o, d-Qal kyl sul fnyl, d-C 6al kyl sul fonyl,
d- Ghal oal kyl t hi o, Cl1- Chal oal kyl sul fnyl, CC
hal oal kyl sul fonyl, CrC al kyl am no, di-C2-C6al kyl am no,
Cl- Co6aUcyl am nosul fonyl, di-C2-C6a -yl am nosul fonyl,
phenyl , phenylthio, phenylsul fnyl, phenyl sul fonyl or
phenoxy, it being possible for phenyl in turn to be
substituted by Cl- C3al kyl, d-C 3hal oal kyl,
C] - C3al koxy, d-C 3hal oal koxy, hal ogen, cyano or by
nitro, or Ra5 is -N(d-C 4al kyl)-S-G -C 4al kyl, -Nd-C
4al kyl)-SO G - C 4al kyl, -N(d-C 4al kyl)-SO 2- d-C
4al kyl , cyano, hal ogen, am no, Cl-C4al koxy-C
1- Cal kyl, Cl-C4al kyl -S-C 1-C4al kyl, d-C 4al kyl -SO-d-C
4al kyl or d-C 4alcyl - SO2- C1- C4al kyl , and
pharmaceutically acceptable
sal t s/ N-oxi des/i sonmers/ enanti oners of those conpounds.
The al kyl groups appearing in the above substituent
definitions may be strai ghtchain or branched and are,
for exanple, nmethyl, ethyl, n-propyl, isopropyl,
n- butyl , secbutyl |sobutyl or tert-butyl. Al koxy,



R56 R57 R58 nd R59 are hydrogen or Cl-C4al kyl; and X10
i s oxygen or NOR59. A nunber of HPPD inhibitors of
wo oroap@E79 are described within the art. I n a PCT/GB2006/000687
particul ar enbodi nent of the invention the HPPD
i nhi bitor conprises the conmpound of formula | wherein:
CLAIST1; Rl and R2 are hydrogen; Ais QC'lkylene; D
and E together are C2-C3al kylene; Qis Q1l, V\herei n Al
i ' i - y =N-(O
T EBPoent 7% drdpl o Belichd grighitad i omnBliaReY ) ' C
6 XY (- - | oal koxy, C3-C6al kenyl oxy, C3-C
a%’%r”ﬁ‘&ﬂgrsb‘ﬁgggo C al kynyl oxy, Crdal kyl carbonyl oxy,
Cl- C4a|ky|su|fo on tosy| oxy, . Cl-C4al kylthio, G-C
44NBA FAUPFAT actatorATRYgA] PR §ﬁ5¢| sustececeach @rawp no,
diadapiedtinsRigrtive i et fluidipmex gemesnanging group of nozzles
d-icrespiseyio, an eleeiic acyaliv) sigabbgait, gros\dpaced apart in
pheetabsnp) directins thereloy defining facceniitad gydup and two end greups;
substituted by Q Csal kyl, Cl- C3hal oal kyl, Q Qal koxy,
C]eréahoérqatmﬁonm&mm ﬁdm|@©r&}b§eél’fo§s sBrt?motmtmg
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Agai n, these el ectrodes pass down one side of the

respective end group. In this way, one side of the end
w@e@dpiremai ns free of el ectrodes, and the coPEDGBRAG06/000687

can be arranged so as to pdsition the end groups close

to the edge of the substrate, as shown by dashed I|ines
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S ‘ry as in Figure 6, and the central group of
actuators for each nodule has its tracks passing al ong
the sane butting edge of each nodule. In this way, the
tracks for the central group are split, and each
portion passes to one side of a respective end group,
but in the opposite sense. InFigure 7, the portions of
tracks fronrthe central ~group ' pass to the rlght of
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