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TRI CYCLI C CYTOPROTECTI VE COMPOUNDS The present
invention relates to the treatnent or prophyl axis of
wabewnsn4nnd acut e neurodegenerative di seases BCT/GB2006/000422
conditions, using certain tricyclic neuroprotective
PRIN&"E;R)AH@ANGEMENEMMETH@D O dVANJIACEHRES such as
Al zhei ner's Di sease, Parkinson's D sease, Huntington's
Chorea and Multiple Sclerosis. Acute conditions

h I sch h
The BSE NIt RO SRS (0 PR T Ev@emﬂ%geﬁﬁ%ﬁeﬁﬁibtgf‘eot

excl@éﬁ@ly Y& %leimd ﬁfach'ﬂ@s Déiﬁﬁ%ﬁlﬁrﬂé‘ pﬂﬁthbé&@tfﬂr‘aéﬁa le @?ﬂﬁgc?rop-

caused by i schaem c stréss of peripheral organs
on-demarfdy inkjet yaeéty hiasing @niatray lof nbzaigs fox droptet Bbetldm‘ ain and
the spinal cord), such as the heart or the kidneys. In
ti ssues affected by | ow oxygen states, such as
It is Hfélﬂu@ﬁﬂ},e dediHphx irﬂdﬁ\ibdoﬂ\ %H%EF FHntig it6 réllﬁﬁ‘)é BI’urW of‘PFinter
be associ ated with hypogl ycaem a, neuronal damage
comangntssgyme@jiy@@thaagsm@(chteemeﬂgucb@cmmawathsy@umngyument
a, result of agn acute event
mush S orBindi Vel dsebratdl BEHTRE R (S o e miptec
subdieas. WD (0am062Y her dRAMBPR HEHbES D hivtifodPst algring |pYntheads
limted to the heart tissues, and certain treatnents
usinpAapersd csereyeidingpeBrion art snetheds of alignmenttcap heyaver be time

L N o TR N T

t he |schaem a depends on the nature of the stroke or
injury, but, invariably, there is brain damage.
The\imgsers 0vention cvasks de Arhwde fareimprowed maméegriaarapgemeat and
s with stroke patients or as a
metﬁé@lﬂp?%g'ﬁ{éh%m%ﬁ%r y, and discl oses certain
neuroprotective agents and their use in treating
Acc&%Hg%%' rrgt%ae@t thYefRE th¥reds HFo%ldeaCAWﬁ%Uh&%e%ﬁéﬁgmaﬁh r
as stroke and ad 1 njur In contrast to t1he neurona
mom&nﬂ@@rw&@mmmeattcaa subsinntially rigid lbase earhpenent, saidnt s
anaf et cdiBting h A honfsf Rk B34 4 Bt BSmponent o
the Uaﬁmpomﬂntmaw fdiliinclading wnk msmd\dezhmunmlg apebussasae or

AD) . .Park
mort b R 385 5365 e B M O e T B e
COITﬁS@h@I‘ItOS&Iﬂ p(lnﬁd_éi)aptéd ® éﬁgﬁde&é@maﬂeﬂmeaWhér@nbéngagement of
salcﬂfél ! @H%C&g% Iy\qath &@5{1 W%ﬁﬁ{%g? gé;ﬁqrgspe géﬁ%%ﬁ@g%%e?g%tlon of said

foil, SBidedErsHetion Brovidink LioBaTERIoRRObh Salti iRy Qcma§@o urge said
excl t ot oxl ci ty and oxi dative stress. A nunber o

printar gampengwl into alignenams withisait base earnperendd a plagiegubstantially
factor in a variety of chronic
parﬁ%ﬁﬁg%é%goner ative di seases including AD, PD and ALS
(for exanple, see: Sayre etal., (2001), Curr. Med.

t Br ai Res.
e pberelapyy Biaylen Bl it B0 o spisty iptgie E dnoie
prefieaibiglo. E5mn6€h tH&khek&0TheDsilcRin e o$bh95rﬁafé¢iélu%|c\IWQWes
the. n | ance betvveen oxXi da}lve events and

the dg8ir® |d§g?r| IJePaRSEtigR.CPiAHS AHETaTably etalt and pepferably a
berg}{uﬁw%dpﬁe‘isallgp 5pgq§rbngeagents and/ or antioxi dants or
y increased levels of oxidant species. Oxidative
stress has been attri but ed to the actions of highly

R g e

con*ap@deniatb a supigprt, thednetimdtcampnalmg, afachingdaioae of R@rmter
conigipetthe SbPork i BEVG obR ok ' GB Hhlindl dréeturesorpanging

Excitotoxic cell death is caused by excessive
activation of glutamate receptors by glutamate and
gl ut anat er gi ¢ agoni sts such as NVDA and ot her
excitatory am no acids (EAAs). A nunber of studies
aI SO suggest t hat OXI datlve stress may act as a
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R and R together represent an oxo group, a
met hyl enedi oxy group or a hydroxyi mno group; R 3
WO eoesEnt s a hydrogen atom or a | ower al kyl gPOL/EB20R6/000422
represents two hydrogen atalrs, or an oxo or
hydr oxyi m no group; R5 represents a hydrogen atom a

on theoutper el thyslpngtentmpmponenﬂmltb@ supmroone ¢ réoreappesing ping
en ato

aclab o gk ket ap e o eRe iRt P e i
mouﬂhﬁ@ FoR8daE lbERNFSHNS s&d M emng ghierbcal defwtation to
group or a hal ogen atom and salts and esters

Iocatehe;a«\d pﬁr@p@amid@ﬁcplfmﬁ]@%rpﬁ%dlaulaaﬂOBBw'fa?t&'j'pP "@iﬁfﬁ%ﬂ RAngs
rlgldwﬁcﬁﬂﬁggaﬂgﬁ g cfoﬁ{ﬂar'\leﬁtt()ls)ald"‘é@pﬂaﬁw conpounds per se.

the present ‘invention, Z may be a
direct bond in which case it fornms part of a

A se%:pgg ggﬁ (reggrﬁlipgﬁeﬁt %ﬁ’eet @ngggfiﬁﬁé gort in suhstantiallg the

sam@neaip tosedupe the ﬁs?ﬁd?s@cfonﬁ@e@apdn%@n erflxedmatml for rrs
part of a 6-ne

relafasnisa e oreloy SRS Bt y Bl CRTEoRkL B8 B remayeg fom
sald%ruggbﬁn&’ftﬁﬁe%é‘ orhiork ugé@,l“@ah@MbB&nérﬁt@Bniﬂ@eh@mounted in

erably from 1to 6, carbon atons, npl es of such

its p@a@uﬁ‘@ reRlecement pampeiany beingialigned mtb ;!mpeCF %Wﬁcﬂswna'

com%leheht' osfhldg%rﬁég[r%e f et % acyl BFéf‘%r\éFa/r W%dﬂe preferably +/-
2pm4-ameltrhquenmelfembly St4|| mmmmﬂwa +/- 21ure1 Inyslqggﬁbgqhment where

the cl'onf ptal'l?%/ﬂé? e %mth%adgslr%gﬂg teﬁeolﬂﬁéjf)%htpanz pfinfieBBS B¥h Butr¥placed
wnthkﬁndhm%bbwfabwwenatﬂe Sﬂdilmgawmydnhlﬁmﬂ\er aRljustinbpl. Bbisyhethod

alows spoadl K P SRy And sesPh Wino BRPPSEY plgrraery

Sted%exyl groups are preferred, the nmethyl and et hyl

groups being nore preferred, and the nethyl group

bei ng nost preferred. Wiere R5 , Ror Rrepresents a
Atrﬂala%gsa AN Emlcﬁw Wld%@ aamfe{Hd)@rfbﬂ%anGﬂ&erin@%s CFport for

ne or |0|ne atom of fluorine an

suppbitiog ione oarmnre pamter@pmmnee@, thﬁ‘f@ﬁﬂ,ﬂOFt coaprisighihe sieps of
proyifendht §iko ot Bl or Ik cdTetiBoR, RGN Thabel RS one
or nfigre Mmdinting ,apestutesfonenyagify with lat east orel ptintgr comgonent,

insdgfive 9P ablbstenRodn Tt A pe BheRey s AR RLBBA rin,
adaPeRPBRINgbEY Withdaid epéwﬁrbup@e(mmﬁg s@itl ykpr oporeyfoils so as to

4- et hyl pent yl ox
align -SﬁtQtMS)PBEWFy'P @%{eswed {11% Bﬂg@’rﬁ\f) giyand securing said foils to
et hyl but oxy, 2, 2-di met hyl but oxy, '
Saldi?lip-pgji nmet hyl but oxy, 1, 2- di net hyl but oxy,
1, 3-di net hyl but oxy, 2, 3-di net hyl but oxy, 2-ethyl but oxy,

hexyl oxy, isohexyl oxy, heptyl oxy, | ox nonyl ox
Thesimonieny o gescrbe o Ve 1k exaRTIR R withdagpedt to the

butox exyl oxy groups are preferred, the
aCCﬁgtPEBwiﬁggﬁ%W@? P1|'§‘Eoups bei ng nore preferred, and
t he net hoxy group being nost preferred. O the

conpounds of the present invention, we particularly
FlgmeeTmOWSW@santhean@lmted(t@ é;ﬂ“@ébﬂfts a group of fornula

hydrogen atom and R

F'Q\"g?r@?é‘n‘?)g’?oéﬁeﬁg‘ﬂ %831 a hydroxy group or a

Fig G@@%Wﬁ@anernenv@emdﬁ%némqe&mérré@gmemrwf ragur@xp
group or a nethyl enediroxy group; Y represents a group

Figarfe 4 srandétailedorieR affeeneurtingpinesent s a hydrogen at om
and R represents a hydrogen atom or a carboxy group; R
represents a hydrogen atom R represents two hydrogen
atonms or an oxo group; R represents a hydrogen atom R
represents a hydrogen atom a C - C4 al koxy group or a
carboxy group; and R and R are the sanme as or
dlfferent from each ot her and each represents a

o,
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bronchi ectasis and lung fibrosis. It is also
inplicated in several cardiovascul ar di seases in which
wo c@sog4enodel [ing is involved, for exanple, POT/BB2a06/000422

failure and the generation df ischaemic tissue injury
foll ow ng acute myocardial infarction. Elevated HNE

: S fig r ted with the severity of

Flgufeﬁgﬂgj%mt{a el on |§nc{ho§f agﬂr%grat ory bowel disease (Silberer H

Figued 6ailu,stréiesrfouLabeth@@én&ﬂ:or@f&;%e)t;ohsl? 26) and may play a
role al.red nucosal repair i at i nts wi th

FiUH 66 86 PUETRTS VP Of Gt Rl SRS T er m
enconpassi ng three different pathol ogical conditions,
all of which contribute to limtation of airflow

Refertingtu figuse dneprinthead d Opih piacheddod eowitingi plate2O0dvseaseturn
Generally . all three will exist to varying extents in

formscrhT L& PRt it g ipte ey haue AP ERhEay aunts as

RUikier Brd ' 1R swil

shof 28 PRLUGERLLY oS8l bl PR o 80 EARROLH S by

eactbhmrt:hr@edomeoﬂ)aahgneakage (BAL) fluids of COPD patients
‘(Thonpson, A. B.; Daughton, D.; etal. Am Rev. Respir.
Dis. 1989, 140, 1527-1 537). The maj or pat hogenic

It is SRERALTE RS Bb dbfle fRIMARS, bARKIcAEAD AR MBLALS and Rédike it
pr ot ease-anti - prot ease bal ance (al so known as the

with' ehelbenvéthant ihagingstoasiodérgpoa hespasate, piogediriecto dieralign the

a nd endogeno ntiprotea such as
replg%m%rﬁtp%m}xesg Nﬁa‘ & Ot P”'%@%ardét% mgﬁrﬁtﬁ-@ﬁ%%pr ot ease
inhibitor (SLPI) and pre-elafin |leads to the various
i nflammatory di sorders of COPD. |ndividuals that

h
Figuge geshomscandernledesinsrsractive étew franesembegimsnt ©F achle\%g this.
Prln?n’lea%in“) id }Sﬂﬁ)lcﬂ-:-d( \‘R/ftlH aﬂ_easq GQOS r@l‘? (%ggrﬁ’t}ﬁgﬁmotdbtﬂ@ engage with

I'NCreases' i n se
correspdridianhol8s Sﬁ)afmimed in @I foih 601 Bineitetr .hole3650"1or eﬂ@é’ge]mﬂét)t with

pin PRSI ER e S BINpITIOFAS 98 BIEpHBIER Ml B oS B pars of
nolddl B ScklrA 162144 HOb RN ObnlaBHIeA! TS LASITEALR O such

~alrways in the ng (enphysema) whilst sinultaneously
accumiebamcwgemfeebvasclalmSIperaifvetabheap@r in@ faibueg. using an

hyper secretl bro Chlt ) NUI [ '
opt{EAD Bl et B 4 BhaRlifronfe i wishibly: s WERHd Presay, in the
mon!irﬂ d;h@teeqbnt egeémblied 10 aiterawhUhtoapbsitios o figd tolddesT@.g. by
vi dual bindi ng domains are |inked together into a

threeriﬁ@b@ltﬁrwté@u pass fhieydtathierkpninecof ghe pins amnd 9n@aee witth greads
forrBH} ¥ Eiduniing bBte, SHRLGRRRNSod nbbs € el ot

H L. etal. Expert Cpln Ther . Targets 2004, 8,
565- 586; n, Y. F. _etal., Bioqgr d. Chem Letts,.
Thelgggt?c geﬂegg%o’gg\egyll adsthe rﬁlﬁylpngio&gﬁp%&rﬁﬁs prov%e alignment
L HigHC s M4 e bt @
o ATHGIAC8F08 o Ak EAHat g 65 bbb e Shnsidering the
tolerarices mérthe plm@@ndhe Tblfs in thenfulile Jhiseeffent siast be@xploited in the
suitabg Ilnkeg i gands may be expected to show
arrangeaie! §E’ EFI9YWE Jrononeric 1igands alone in terms of
pot ency and/or duration of action. Miultineric

conpounds are unlikely to be orally bioavailable (as
In qoralgratve epybadirpents &hown itHEtgereofﬁ Hmounhplete spyovided with two

advant.a d rout a
or greiRERE o8 5 BB elnelaRie 2 dln Bl Eigh 3! RBuces
mo@étiigNhsiés fdri ®Bingle bAntBEadr IPPSidet &h ePburér atﬂ:ulraeﬂt)é@:lbﬁ of the
to enter the @ tract. Thus such conpounds may
pringhgssstrelative tospramanelies wegret@tﬁaeeexrptt@meuamgemoles and the
i nhal ati on adm ni strati on and hence an i nproved
toxicity profile over orally adm nistered therapies.
Mononers of fornula (I1) are described as inhibitors
of human neutrophil elastase in WR2004/ 024700,
W2004/ 02470 1, (GB2392910, WOR005/ 082863 and
V[2005/082864 Sunnary of the Inventlon A flrst aspect

o a1 o o o r
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Wierein RAA, RAB, RAG R4H, R4' and R4J are

i ndependently hydrogen or alkyl, or RAH and R4 1 may
worgoche24t®i ned together with the nitrogen at onP¢DGBRIGI00422

they are attached to formaring; RAF is a |one pair

or R4F is al kyl and the nitrogen atomto which it is

' attached i s uaternary d carr OSIt e char
pinsRare, RICAGHER by elighgd Jp 35@ degire ﬁ9n f?afef Eéﬁd%eeﬁ are

secvd\%ﬁ tﬁ‘?ﬂ% %l)np Rgd 'l{h%ﬁﬁltcnﬁ‘ Eée fdr hit B ?Mhéﬁtceﬂ@d‘ r@y%@ybé}t of a

attac ormar g, optionall

prlnmtialmwh@h a:aéa théeoziles er esen nhce ptmied swathsoof e yyatheads
or nitro

|k
couldkhe e GaRteRITe AT e oane it ek be e aighefl ool

t B néétn6d, SUch @s b
ThedFP %]Slreetﬂén haﬁ 9@?438 t§ ﬁtaeeuﬁag)a(et 6lg@kfﬁgndg§ys@m§?|k Wéttm o s by

adhesiveo, hydr oxycar bonyI al koxycar bonyl and the radical
-O(alkyl)-O (alkyl); or R5 is amno; R6 is hal ogen,
nitro, cyano, alkyl, hydroxy or al koxy, wherein alkyl

It @E%@%F&éﬁlaﬁéﬂ“ 1R & Wokitatmbst tieibpevalicribaaetts could be

ree Identical or different radical sselected fromt he

employernh usingstwetdrmaorefdigiiaciigis eas) deibadariet ogrrwtyng grge than

'one,\pr’rnhzdrgeYS Y4 and Y5 are independently each C or N,

proviso that the ring in which they are
conprised contains no nore than 2 N atons L is a
l'i nker group of Fornula (

Detailf the |pip assemhlyp?f )shgwg,néﬂgzjrq 4, Tagergd @}ﬁeefeg‘}o ap%aﬁes W|th
the, Iﬁt< %% tnethg rfblg ttﬁr%cﬂa’t&& ‘de%tm&fr@ pin lnF%he 'p?ar@rberpendwular to

ene’ group; W1is a or 1S
thessih eoasemloct ramwtuhlaae bmblbmmdng rdoreadletait beb)tw aﬁa showrp by dashed

hnesN(ngggre_g R§§’l§ é\g 1§ nggyr(n&g@y Itgsqggéo rﬁfs (fﬁ%gé A‘ﬁVh'Ch act
suﬁ%@tgll?‘ ;ﬁ%&l@ &6 TN bRﬂr%Cbou toRSdhtre NeFQiA) in hd¥ RBA)These

ROA) - Werei n; is 1-4; RBA is an al kyl ene
|ooann@y@tealca9|\mneuf@menbto RBBhl &irntaer dustynainpighi otherwise cause
I
?fﬁlﬁp%%@ﬁ)ﬁ enetﬁ%ﬁo u r %@‘ﬂf rsﬂélg 3 @%gs%%f\cbrﬁe into

comBe Wite tes BrRevé D0Nyed og enﬁrarenay kydessed tR@Bowrite me:aca deform

both al kyl, in which case the nitrogen to which they
frealye attached is quaternary and carries a positive

charge. Additionally, ROB and ROC may be joi ned

together with the nitrogen to which they are attached
Lah@s 95 amwaremgcmoa dnsiahgejAW the taplof the sae ensgre that the

foll ot SRTarUBE o o 0 S R T T 61 Hisuo BB PRds bpiealy 5

in )
deg;%(egg?e)sﬁlttgg in %QtégléaRlédcg?bgtgénN?ﬁRg %\)ethﬁtﬁf%rﬂﬂt b wenfbieTrgy et dar is

typtckd(lltyagﬂt)nnmm(cmaﬂs)C(:NRlOA)(NRlOC)-R8- N(ROA)-; A2 is
selected fromthe groups of Formula (...) Werein Arl,
Ar2 are independently an aryl or heteroaryl group. or
it BadPad Y tthaaht enaagemeabbiepiaglin a feaibkatol aw ddécdred ebove
thereof. Conpounds of the invention nmay be descri bed
caasprddunsr aligniment te Beewasies of \RHyPOMTYISMHMTHANG i R@pe cases o
may. _ho 0
A
toERYadteusing Sutth ahhengbgemeof can peadmoyed Gndpepeatsbiyfretheunted
i nvention may be useful in the treatngnt or prevention
witif a gpsiienab STPHOMPSCIRARIECT B $9Wf PRSI 1 or exanpl e
chroni c obstructive pul nonary di sease (COPD), chronic
bronchitis, lung fibraosis, pneunobnia, acute
Ttlie%%piaétﬂtraxﬁefs chasit besactﬁgv&ﬂr @ven (iARDS) {oilpahdrpias ythemselves are
enphysenma, snoki ng-induced enphysema, severe asthna,
sarcoi dosi s, bronchiectasis, cystic fibrosis,
i nfl ammat ory bowel disease; ulcerative colitis and
Crohn's di sease. Another aspect of the invention is a
phar maceuti cal conposition conprising a conpound of
the | nvent| on . and a phar maceutl caI 'y accept abI e

A a2 o, o " e
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" Al kenoxycar bonyl " nmeans a - COO al kenyl group which
al kenyl is as described bel ow. Exenplary groups

WO palosigs - C(O) Cal 1yl . " Al koxy" and "al kyl oxy" POE&B008/000422
-Oalkyl group in which al k¥l is as described bel ow.
Exenpl ary al koxy groups include nethoxy (-OCH3) and

STy ELGEA T o ERET e ) B Heon

to cg%%%ﬁ‘élad tioH 'E)P%S’:oi'l '?é‘édl‘t% lﬁﬁirhqﬁ%@ﬁr imPforlesatbendicular

xycar bonyl . or "l'ower al kyl", as a group
totmedpambnminumgmoup refers to a straight or branched
chai n saturated hydrocarbon group having from1 to 12,
preferably 1 to 6, carbon atons, in the chain.

For%seﬂgh@nf/a@la urdliby H’@l h&Sh ke eTBit 53, 8Om0, 1D apyjrder

pr opy " as a group or part of a g

to anefikeran inte retqeatr@mlametebpfath@musmw be ab/ aa%@é?%f% The pin
0 a

ool SRR 3pEER BT DO g ve

swtﬁbmbﬁﬁﬁécﬁﬂnh? rpyd)cﬁrsdulpsuctmcd)mﬂm@mem@e, it Is pelalp.@iweasy to

and 2-propen neans, a - NH al k ’% g
promde\ﬂt\q‘,hﬁd ;wr’qs)ip tq!graggeej@fﬁlr%@tio(g!pmv'ghe ry dimensions and

1ol qygysel’{gvg%e%?&ﬂﬁl tb'b?c%\ﬁéjeeall&?lw}t ﬁi‘érﬁ‘@c&fﬂ%ﬁf% ARMely +-

neans  an I'n which al kyl is as-
spEebi AegiofpBrami heah mer&ommé aegn ﬂnlakmlemn@egﬁ nypsiiompiovides a
ke 0y | en

coughng AP MR PR Iy et hES B ey g Forporent
an@&ﬁ&%_gé 'o\Smp%ﬁ@ﬁTp%ﬁﬁ Bénaééﬁwd&%rgklﬁw@y ite |t1m& greater than

thenamnsacy With whnzgx nhegsmqmanemqmnqmnm thaty agraa@eﬂmt ﬁ@jformed
above. Exenpl ary al kyI thio groups include nethylthio
and ethylthio. "Am no" neans a -NR 1R2 group where Rl

Coﬁ&@eﬁ?g sttﬁbel ai@ewmgam.bu of ty ehougtimy ap@mreal |t<yahn be seen
ryl al kyl, al keny al kynyl , het eroar

froﬁEFéU& Pe il a{tjﬂpugn @uﬁubqlant@\\y mgu\gheﬁ%mge %Q; ﬁagregeéred for

B TBARER 1 9o Ao AR e s

‘suchias frefoll mirangéenttddsara po€EbRRR group in which Ris as

herei n descri bed. Exenplary am nocar bonyl groups
i ncl ude - CC]\IHZ - CONHCH3 and - CONH- phenyl .
As. 4195 48ah Fiq%ﬁélg aNs@loM! apdrRre LB fomprebidity ldanent in a
is as pr eV| ous escri bed. Exenpl ary am noal kyl
smgte)dpgreerm‘l fce;eeloncpraulazly takesnting form Aban<elengate slot 606. This

uart er,nar nltroe 0
B0 31 R A, F GRHE o il SR HeToBuG of Heofifbnent
in ’ﬂ\%t REREYChE RbikisIbe @iﬁl@trélhéd Wlthbogwer abmfratrang tl'teslateral location,
rormal positive charge. "Aryl" as a qroup or part of a
alrgadyigefineddiydbe iiciipn FRATRNS, )ﬁssﬁjh%’(“ﬁ &'8d monocyclic or
mul ticyclic aromatic carbocyclic noiety of from®6 to
14 carbon atons, preferably from6to 10 carbon atons,
A BHGRr agvaiiagy bf eie pegdenbirventitre isatht toe qirp andyfobengagement
substituted by one or nore substituent

arrapggnantaes nias £08stEn dhg comprpent ig by, glrgqnwﬁdww that is,

e
oo BB Yo BT 28085 4 A Bpgrdched reecom
to BBEonaRdihdd By apeihiart of Tty 198l Wish theyfoil mmithvait amer-constramt from
aryl -al kyl oxy- group in which the aryl and al kyl oxy
thepingt i es are as previously described. Preferred
aryl al kyl oxy groups contain a Cl4 al kyl noiety.
Exenpl ary aryl al kyl graups include benzyl oxy.
TwékMES BinBaIlypdsitirmads ea)n atkithat énd of agrintieadchazzlesarray 110 as
car bonyl group - (C;C» Exenpl ary groups include
benzoyl (-C(O Ph). "Aryloxy" nmeans an -O-aryl group in
whi ch aryl is described above. Exenplary aryl oxy
groups include phenoxy. "Cyclic am ne" nmeans an
optional Iy substituted 3 to 8 menbered nmonocyclic
cycloalkyl r|ng systen1mhere one of the r|ng car bon

. o
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Exenpl ary hal oal kyl groups include trifluoronethyl.

"Heteroaryl" as a group or part of a group denotes an
wWopitcosmhi y substituted aromati c nonocycli c or PCT/GB2006/000422

mul ticyclic organic noiety @©f from5 to 14 ring atons,

preferably from5 to 10 ring atons, in which one or
sholhf ?lfgugé‘e/ fWﬂgtr\%PéaﬁFe 'a%é@fa?elgllﬁeﬁt%tésﬁrlrﬁf\?% ih"RB plane

car or 'exanpl e nitrogen, 0xygen or su :
perfaratigqliarsto diotts thehpig aris pO0i ancl thel @ribiead modzle eixigl e.g. relative to
benzoxazol yl , nzot hi azol yl , benzof uranyl,
Oth?fé?@g'l%dé’ﬂé‘l“}tsgar yl, inidazolyl, indolyl, indolizinyl,

i soxazol yl, isoquinolinyl, isothiazolyl, oxazolyl,

oxadi azol yl, pyrazinyl, pyridazinyl, pyrazolyl,
Moteprer s, lomy s m@lfqﬂy’s; nopqrefpohw pasfuisnelasiid lingit,, such positioning

S AR e S A e A
the A% g)% KGN @fln by vBREhRh B8YrEe Bibsdclifdégns 9’&%@ SaboV@ elf all

het er daryl group may be attached to thé renmi nder of
pnrltfk&adsoa}:&)undntdactumel iwithe ifeintical bpozaty positloning ¢eletivebda the
trogen atom

_ahgﬁ%\e@t BlERy P Sy ot 'ae MR hed SR B SIS BRSaR Mveqtgp. then

he BRYRIR AR dIb P RS rékﬂzﬁ:el%(édtqmﬁﬁre%dc\ﬁm%tybe accurately positioned
thlophene 2-"car bony Fbteroan%éhxy nmeans a

reldtiee do dhe yavpths p@ﬂ@dpb}' ihevoths privthassiscarshirgage sughty will be
Fﬁgn%gusly descri bed. Exenpl ary heteroaryl oxy groups

Mai®Pe pyri dyl oxy. "Heterocycl oal kyl " means: (i) an
optionally substituted cycloal kyl group of from4 to 8
ring nmenbers which contains one or nore heteroatons,

It vilebe cppiediatedntimt she invertion is notaorly @peligakla t%muiaowtmg of a
r&@% a Qﬁntr Qrgzﬁeg@ecf%cﬂﬁéc?@b‘a%'t hFha aer]i in the

e es of “suc Foups I fdc ude uccrnim

mo@ﬁmg?ommmylélpnhﬂ fshre i a pnﬂibleaﬂitEiherhEeycl oal kyl group may
be substituted by one or nore substituent groups. The
het er ocycl oal kyl group may be attached to the
remai nder of the conpound by any avail abl e carbon or
nitrogen atom "Heterocycloal kyl al kyl" means a
het erocycl oal kyl -al kyl - group in which the
het er ocycl oal kyl and al kyl noieties are as previously
descri bed. "Hydroxycarbonyl" neans a group - COOH.
"Pharnmaceutically acceptable salt” nmeans a
physi ol ogically or toxicologically tolerable salt and
i ncl ude, when appropriate, pharmaceutically acceptable
base addition salts and pharmaceutically acceptable
acid addition salts. For exanple (i) where a conpound
of the invention contains one or nore acidic groups,
for exanple carboxy groups, pharnmaceutically
acceptabl e base addition salts that may be forned
i ncl ude sodi um potassium cal cium nagnesium and
ammoni um salts, or salts with organic am nes, such as,
di et hyl am ne, /V-nethyl -gl ucam ne, diethanol am ne or
amno acids (e.g. lysine) and the like; (ii) where a
compound of the invention contains a basic group, such
as an am no group, pharmaceutically acceptable acid
addition salts that may be fornedi ncl ude
hydr ochl ori des, hydrobrom des, phosphates, acetates,
citrates, lactates, tartrates, nalonates,
met hanesul phonates and the |ike. "Pharmaceutically
acceptabl e salt" al so nmeans quaternary ammoni um salts.
In this case, the acceptable salts may be chl ori des,
brom des, iodides, nmesylates, tosylates, succinates
and the like. It wll be understood that, as used
herein, references to the conpounds of the invention
are neant to also include the pharnaceutically
acceptable salts. "Prodrug"” refers to a conpound which
is convertible in vivo by netabolic neans (e.g. by
hydrol ysi s, reductlon or OX|dat|on) to a conpound of

oy



3, alkylsulfinyl (e.g. -SOCHI], alkylsulfonyl (e.qg.
-SO CHJ, alkylthio (e.g. -SCHJ, -NH2, am noal kyl (e.qg.
WO 2006iad8423 , aryl al kyl (e.g. -CH2Ph or - CH2- CH2P@h{5B2006/000422
cyano, dialkylamno (e.g. -N(CH 3)J, hal o, hal oal koxy
(e.g. -OCF3 or -OCHF 2) , haloal kyl (e.g. -CF3) ,
algys (e.g. -CH3 or - CH2CH3) , -OH, -CHO and - NC2.
Conmpounds of the invention nay exist in one or nore
geonetrical, optical, enantioneric, diastereoneric and
aut . . . ¢ . : al
it OGP BRment R HRYPANT 8 prf conffonBet b stistantialy
me sigidf aseronkEnent, saiddremgenedt e@MPUHN@ss ot her wi se
stated a reference to a particular conmpound i ncl udes
all such isoneric forns, including racem c and ot her
- mOstfgi aRntile peathedbene G ppnteatempomdnt ios teebasecan
be separated fromthejr m xtures by the application or
ad&pIRENeRt: 8RR rﬂs’&sof(r%f?f&.m%w%‘ﬁﬁﬂd%@}’ﬁepﬁni c
techni ques and recrystallisation techniques). Were

appropriate such isonmers may be prepared b¥ t he
appneciiMerA reduriing ping: atiaehed txmeveiherefiBe sripter gomponent or
asyppLLd L3 pi e tﬁ%gﬁ dsidaipdrtures,

coﬁ‘bl né%él gor@%@?&g’u ai(% Pltnggdﬁttaé are p e?%r rled. Certain
preferences are given in the subclains. In a preferred

enbadi nent, each i S. : i f j

or oisa SrigpRana o155, BBy AR RAS yiceR! Fln@ifabdfes

(1 lQaust car dafvmetiivntof Saldeil, pmiddefofmatidrapronising @fockting

the |linker L. Preferabl L,is. roup of. .For .

(1 oo s Pl Gilpde FridrplsreniFeaeaibdafhent win

CONAYPESe BrRpSient ¥ &plane(Substahtially purafieits esid foil.

enbodi nent,” A'is a phenyl ring. In a preferred

enbodi nent D is an oxygen atom I n another preferred
bl RS t §50GHERASA thiciGleewer

ga@@?ﬁe@%"&%‘%&%ﬁat. otr?!\@llé}rﬁﬁghgﬁgﬁfer red enbodi nment

R6 hetwaeh 8l bankdSmgnoup. I n one preferred enbodi nment,

Y1-Y5 are carbon atons.In a preferred enbodi nent, La

is a bond. In a further preferred enbodiment, Wis the

Badhs alrandirRer) accoRBRy to ClaR B)grrdiaim 2, wBgrein sgigkdal) is metal.

I n another preferred enbodi nent, Wis the radical

-N(ROA) - R8B - N(RLOB) C(=NR1QA) (NR1OC) - R8B -

M( RRARrrangémy et actaadifg to ayeprecedidgetdimdivmerein Baidinsownting

al kyl group. In_yet another preferred enbodiment RS is

a napeiHres otaid f‘%"rﬁrﬁz‘@'r’mgﬁﬁﬂ CRETIESE koxycar bonyl

In a further enbodi nent R4 is al koxycarbonyl wherein

the al koxy group is substituted with a h rox% gr oz&.

151 Anfaianbemeshersordiaato fay peecspig§RIa: H%ﬁiw“ Heastiwo

t he s IS Substituted wth an am no group.

gﬁ'fs KOXYwe a%%ﬁg?l%

I n ur ther ment R4 is al koxycarbonyl wherein
the al koxy group is substituted with an anmoni um

oyp. G may be a gr.ou . r o ( ; ;
A 15 aganeentin e R i Siafty Hlersfist Br'afbvbis. in
(V) cb@blnglibn with&altdsupport; akgrenadttin hwvoidegrbesf freedom.
phenoxyphenyl , bi phenyl, bipyridyl, ethylenedi am no,
propyl enediam no and the like. It is to be understood
y‘_.a‘iﬁ\nta{?%rgémé‘?ﬁ a8or@iRg 3o ISPs hakdrEREai® 8k EdrRl pif provides, in
ictate y the valenCy of the groups present, so that
f or cescdingttien withiseichsypResh abigmentin gpthird degresofdiasdem.
attachnents (5 on each phenyl ring), and
et hyl enedi am ne can possess up to 4 possible _
8.t achareanigen{eht ancardinly tb @nyipnaceding alajm, whereitesgid pinsfare
a dendriner suitable for use in the invention
i s: BRRATeYr ed conpounds of the invention
i ncl ude: PRI NTER ARRANGEMENT AND METHOD OF MANUFACTURE
The present invention relates to printing machines,
and particularly but not exclusively to printing
machi nes using nmultiple printheads, for exanple of the
dropon- demand, inkjet variety having an array of

o o r e



beryl Iium copper alloy, or a bronze. A second aspect
of the invention provides a nethod for nounting a
wo 2oossyms nt er conponent to a support, the nethPOTDGB2006/000422
~conprising, attaching to one® of the printer conponent
or the support a foil having one or nore nounting
apertures, arrangingon the other of the printer

(‘% onent or tge SuU ort one or ré:? mount i n% pi ns
”%r“eaar%"@eerra a‘é°°§ at%mﬁpr%sd'gs gimidereinibe aepyrgey of
sai themalighinetd bBiwteni thé Errﬁt@r aorﬁpéﬁérrt%dhﬁé Sése[ &8mBsndis at

| ocally deformsaid foi allow ng said | oca

def &ﬁﬁ%ﬁndrﬁn%gneat%ﬂ@rs@p@cgur@sn tewhichitheimsiuatieg apertures
per peiydipeyar to the direction of insertion, and
rigidly securing said printer conponent to sai d
support. A second printer conponent can be nounted to

t ' ially th .
2 AR ARL kS T S . 5y o
r eI tte ajlgﬂmemt bétwean e pantee dorapbeshtapatihe Bafs bd%?bnent is of

one e renoved from said support, and
Srifen Sg@ﬁﬂrr@}eathaeaﬁéaewﬁw Whish éit MmepDiingeins
| n athfoan@@_e t he repl acenent conponent bei ng aligned
with respect to the original conponent, to a high
degree of accuracy, preferably +/-5mMm nore preferably

L T e
pr i Provisied sligpmenidebtene tipr printeacompornient baddse bage dsmponent

w Ll decirbel it GRS e hod ol L ove |

prr nt heads to be repl aced qur ckly and easily, wthout
Iex al i s A thi r aspect of the
AR EIBROBTBON st RRUPREPORG A e nOPraiySeid priner
supmnporf@it ISSalpﬂmhtaa@g one or nore printer conmponents,
the nethod conprising the steps of providing on the
support one or nore foil nmenbers, each foil nenber
|1BCAH§rrBGgQrﬂ8nPéccﬂFHlﬁg BPERihNY, %@FérHE%ﬁﬂ I?Fno%“ﬂﬁ?' ng
at |east one printer conponent, Ins rnto at
I ea%rf ar&@@@ﬂirﬁw@da@eﬁﬁempun‘etmpre’aore Rrénitiieddsi ih aafrxed spatial
mouRididdsibn adapted to engage with said aperture,
positioning said one or nore foils so as to align said
pin or pins in a desired spatl al configuration, and

foils.t t. Th t |1
T PR A A Bl RS ST i
to arrmmomnma@)s suid Priathicag o bR asbinely Gréiteethbn YR eWsakto
thea nount ed F |$qS bar Figure 2 is an

exﬂﬁ&ﬂ‘é’éz@ls@ﬁf:@goﬁwr theaq.gure 3 shows an

alter nati ve enbodi nent to the arrangenent of Figure 2
gure 4 is a detailed view of a nounting pinFigure 5

[ 51 “N%PF%‘BQ%’“@@fﬂ@@ﬂ'%t%@mﬂpmedlﬂElc@meWBerdlm asidrieda s

f olderiRfaiioiEBIafcacRRTRAU L i ons Figure 7 is an

alternative view o? the arrangenent of Figure 1

Referrlng to figure 1, a printhead 10 is attached to a

TR oo Yo by Bind Bk ey flyp e upons e methos

pr icotipesthgnount s as shown at 30 and which are
accurately spaced to ensure that the swaths printed by
each head are correctly aligned. It is desirable to be
ablAtabling @ STHHY

repl ace ?tagnﬁts o@gﬁ%ﬁ&?ﬁ%%&ﬁt%&%ﬂg tohu%g)eﬁ{gbg”n one or
serﬁ‘&?rétf@o%tme’iﬂ%fﬁ% re-align the replacenent
printhead with the other printheads in the nounting
plate. Figure 2 shows an expl oded perspective view of
one enbodi ment for achieving this. Printhead 10 is
provided with at |east two pin assenblies 40 which
engage with correspondi ng holes 50' formed in a foil
60. Simlar holes 50" for engagenent with pin
assenblles of a second prlnthead are also forned |n

I ) T . o o S .



lines in figure 5 foil 60 is defornmed by taper 90,
resulting in forces which act substantially parall el

WO eooblog24pt ane of the foil to centre the pin i nPODIGB28&6/000422
These |l ocating forces can be sufficient to crush dirt
or dust that m ght otherw se cause m salignnment. It
can@p&8ngiBgerythe piter g the wintercampanenpeii the stapo Gnd e snore

cut [RPEnG R SRRkAEl Mol 30 DRERHG P Ber or m

freely. Lands 95 accurately |located a distance A bel ow
t he,; of t | eeve. ensure. that the foil is not

def br{rsgﬁﬁ‘%psaaté‘?ﬁ@é‘ﬁ'i? RO oS8 W‘PUH*H@%%% Sogsdp legally

sl edefor®Gaidsfdilypi cal |y 5 degrees, resulting in a

typi cal deflection of 0.2 to 0.3mm of the foil. The
print bar is typically 10mmin thickness. It has been

f ouambwinglsaldecan@ACRERBH t@focgf‘e"%i& EOIﬂR{)Il\%iiPE I !

as descri bed above can produce alignne accuraci es
of Pewendicular fathexdifactiomgf inrertionganthses to accuraci es
of plus or mnus 1mm or less. Stated differently, a
conponent nounted to a base using such an engagenent
canrigidlyrsasuting saidiprinégreangiongnt ©-sadisupodivi th a
positional error of |less than 2, or in some cases 1lnm
These accuraci es can be achieved even if the foil and

PiTnA métho elcuersliray tordiai 46! whardin' hid MMRRLAPLEEANES said

proyi.ded that there is an interference fit sufficien
to g’lﬂ%f?rﬂ'l%bﬁ%tpg\”ﬁation of the foil, resulting in
turn in locating forces perpendicular to the direction

of notion. For example, if an aperture in a foil has a
deafrdpeihod acsorgdingto Clainp 16 onfiaimn 7o mierein sakimeethoddocates

I Nt &4 ki ' t t [ l,d be at .

| cags BB SomigeReft @HR HoyPrarid! Bt o e st prBangiguter
a diogaid diregtionofdmseriord. 05nm  Et chi ng woul d be a

sui tabl e manufacturing process for such conmponents,
since it is relatively easy to provide etched parts to
116l Ameetbed aofordingCtongrome of (isimserEPl B furtEr FRRTIrRMG

and_t ol erances have been found to provide alignment "to
2 WRRTIES SEPont BinIeT FATRIRENL L SaithspBeT. dhersPy@seming said
It frsnanidiescdnel sTinksr coRRSbriche inld Bl B8 reldtbREhip "
provi des a coupling arrangenent which provides

al i gnnent between the printer conponent and the base
OONNPNERbE 4 -RAGY | pt en tines.
SOTAAC] HOTHE 1BEEY RORRIRR R R S chlrfiing

co igssaid printer campangetfeoth saidesupporteand Rasiting shidd

th ' ion_of th unt { ng_apertures,
¢ TERRdo M A el b 8Pl kot ffinBBent
substantially circular aperture 602 is preferred for

oy di ateral_alignment in_two di nensions (or
gig{}r( Ebeéﬁ]‘g‘? %°fr P%%'&Eﬂ%&'“‘gq ASHPRPMA fE SUPRORIAG Lher qreneie printer
ar reongeirents, Gt ntito S RpINifg th‘ésst@b§8f,seen_ from Figure
6, a second aperture used for providing alignment in a
singl e degree of freedom preferably takes the form of
an t : j h 0 .conjunction
o (o RaBE e aholO) mhiier R ol Bt igligp et
corfpoiedneuRting aierpiranéorengapiagfvaitt attleadteneqniteradongsbnent,
W t hout over constraining the |lateral |ocation,
al ready defined by the circular aperture, as shown at

610nsettifgintdat leadvarrs mgentiig bbertieesesich SW@ il Pobiiting
i,n_and enent arrangenent does not

t hat e foil en

cordt %‘E‘?'ﬂg? ﬁ%e%ﬂ%w&héaﬁﬁgﬁwr@i rection of insertion,
that is, substantially perpendicular to the foil. This
all ows the remai ni ng degrees of freedomto be

constrai ned by abutnment of lands 95 with the foil,

W t hout over-constraint fromthe pins. Two such pins
40 positioned, e.g. at either end of a printhead
nozzl e array 110 asshown in figure 7 , will therefore
accurately locate a printhead in the pl ane

I A NN o "



5. An arrangenent according to any preceding claim

including at |least two pins and two apertures. 6. An
wa@reooangment according to Caimb5, wherein a fPCEHGBPING/000422

provi des, in conbination wildh said support, alignnent

in two degrees of freedom 7. An arrangenent according

to Caim6, wherein said second pin provides, in

combi.pat i ' j 0 .alignment in a third .
GeqPoabhR sHd chedyoRBIL o B A Siest oy Bignyaid
pr epedomEing Ired desivdtespaitial configuiptios, @idge tapered. 9. An
arrangenent according to any preceding clai mwherein
the accuracy of the alignnment between the printer
Conﬁéﬂﬁﬂbsﬁﬁﬁoh@@rhﬁﬁ@kﬂ@@?@ﬁ@@hpﬁ&iat l'east ten times
greater than the accuracy to which the nounting
apertures are forned. 10. An arrangenent according to

[ ‘ ; S
3 pneeR ot (RS 2 hdB T ERRGRMeablr Sl mpseting
conmpinsemith $aid piountieg apeduresicatisss bramefgnetiba of shiarfoil.
the accuracy to which the nounting pins are forned.
11. An arrangenent according to any precedi ng claim
v28. Amathodrageomriing forCldingl@s onlClmEn wHeesineary foltes
prlnterfcgqp qent and thzabase conponent to an )
b TERMAGHeg 6 8N Secpary s dhan e Tegiired aeagemeniialignment
accef shiogirf &r @AY, preceding claim wherein said printer
conponent is a printhead. 13. An arrangenent according
to Caim12, wherein a single nounting arrangenent is

" - o : £i
P ioB AP g M oo i RS e g gt e e
Cl arligne with an aicenragy atleestdien tiswsdgreatenttianghe accuracy to
arr Al 4 printhead to an accuracy
gregﬁgﬁqﬁﬁgﬂﬁ%P&%gﬁéﬁh%g'the nozzl e spaci ng of the
printhead. 15. An arrangenent according to any
preceding claim wherein said |local deformation is

el astic deformation. 16. A nethod for nounting a first
printer conponent to a support, the nethod conprising
attaching to one of the printer conponent or the
support a foil having one or nore nounting

apertures, arrangi ng on the other of the printer
conponent or the support one or nore nounting pins
adapted to engage said nounting apertures, inserting
said mounting pins into said nounting holes, so as to
locally deformsaid foil, allow ng said | oca
deformation to | ocate said conponent in a plane

per pendi cular to the direction of insertion, and
rigidly securing said printer conponent to said
support. 17. A nethod according to Caim 16, wherein
said nounting apertures in said foil are forned by
etching. 18. A method according to Claim116 or C aim
17, wherein said nmethod | ocates said printer conponent
to an accuracy of plus or m nus 2nmm perpendicular to
said direction of insertion. 19. A nethod according to
any one of Clainms 16 to 18, further conprising
nounting a second printer conmponent to said support,
thereby securing said first and second printer
conponents in a fixed spatial relationship. 20. A

nmet hod according to any one of Clains 16 to 19,
further conprising renoving said printer conponent
from sai d support, and repeating said nethod to insert
and secure a replacenent printhead conponent. 2 1 . A
nmet hod for manufacturing a support for supporting one
or nore printer conponents, the nethod conprising the
steps of, providing one or nore foil nenbers, each
foil nmenber including one or nore nounting apertures
for engaging with at | east one printer conponent,
inserting into at | east one nounting aperture on each
said foil a nounting pin adapted to engage with said

e L ) - - - o o ' I



