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CRTH2 RECEPTOR LI GANDS FOR MEDI CI NAL USES Thi s
invention relates to the use of a class of conpounds

wonkiosi2aee | i gands of the CRTH2 receptor PCT/EP2005/006140

(Chenpattractant Receptor-honol ogous nol ecul e
expressed on T Hel per cells type 2), in the treatnent
of di seases responsive to nodul ati on of CRTH2 receptor
activity, principally diseases having a significant

i nfl ammat ory conponent. The invention also relates to
novel nenbers of that class of |igands and

phar maceuti cal conpositions containing them Many

cl asses of antiinflamatory agents are known,

i ncludi ng the non-steroidal antiinflammuatory conpounds

“lﬁ%q\ﬂﬁl%% N%Nd%f@%@ thiRe phiilkist @S stfrueitalr-eex yaarase
(COX-1 and " COX-2). Benzoyl phenyl acetic acid and sone

CbQWA@pWenone derivatives wth carboxymet hoxy

substituents in one of the rings have been identified

as antiinfammtory agents (see, for exanple, Khanum

et. al. Bioorganic Chemstry Vol 32, No. 4, 2004,

ages .%}-222 and the references cited therein). Sone
—éfgﬁ%ﬁﬁﬁ;é%rbanoyl-phenoxyacetic aci ds and
0- benzam do- phenoxynet hyl tetrazol es have been

ported as pot nt|aI ant||nfl tor e
T&fhﬁﬂ G & éﬁa' S ij %ﬁuﬁﬁ% arﬁ%g%g%g%f %§3p5¥£s,
a3hl7 -1864a raridullaird tb9§0,pr2>2:,e sf’s8£f—o&9%.pp\m@19@j ]a5152:®3t1cally

di scl oses a feWIbenzophen tlves mnt
AR 5 16 Pasl et e MBS TRdY fotive
eQrenedft tdagnpdindsg &yﬂtdmﬁjcsaedyaSade@erss:mfctmr@r,oup of

cOo oggggbsal t o .have act|V|t as | hlbltors of onen
gkt TR G IHATVR 60T GUSR & CPEARFCTSRF
pHddudes lumalgvaarlp&to)css‘s djfse;aﬁes siyqiee.s i ncl udi ng

di abet es, cardi ac di sease, and circul atory di sease.

The natural |igand of the G protein coupled receptor

KRER dx@anpiestiaglandon de2.04As iitts lrsamwmﬁsees a GREdhel
is expressed on T hel per cells (Th2 ca{laﬁﬁﬁytll
Jans S0 sid- kA fas B Sex riés R ﬁse&a e
Haso i lnceldes. S\E@éssﬁﬁiél\ﬁﬁtla@ﬂ@aﬁ:e&i T&SLH tsufstdraul ngich

of PGD2 to the CRTH2 receptor results in a conple
Wiadt dgiec YRS Hordse shsicl g § QR st |%q%%r y

dERAloish & exatied ]l emelwQfrd aned hergfadigse

associ ated with nmany dlseases whi ch have a strong

JiavH RO rip @ﬁﬁdbﬂéﬁer Ut LEhHHEL e rifts il
Aldhgiess B agld e Lndidg 1 PR Jadhe @R is a time
receptor is therefore a useful therapeutlc st rat egy

dt QrHat RIS G R R EEEses. Sone smal | nol ecul e

| i gands of CRTH2, apparently acting as antagonists of
PGED2, are known, for exanple as proposed in the

I 4 vt hP Pat@htd isiA 98 | %kt O DS/ foy g ufgs turing
7 068046, o R O3/ OGHQAT, ¢ MO 03/ lass b
A 198\1/H%%1 ™S e/ ey LR Wi Plass by
OSIOIBE2P SRS SratR th eeoaffePapt arft difoti ﬁomrﬁ?
4R fr&fk tQ, ik %eg{ the d s pgoing pybld cadd ans davgne
icyclic or tricycli'c core ring systemrelated to
ettlrre‘mrrg:lomaadw eargst ¢cnrdmﬁmrat1;rrq tepklﬁtﬁmrfrellef structure to
@%téréﬂé&m@ﬁé’r&eﬁgﬁéﬁ VL 1{1 @Té'gted in
e present invention arises ron1t ent| |cat|on
tdfe an10d @ o Dt o p st teaviaty capm&si:m i the gras s eneans
bst i t y
Thehoradind PR e FRBCARL AP EHE AL Peenoved,
ORTHc e Sdheer el aSisnadf &ﬂpﬁnmﬁ&kyvﬁQ¢1q&ﬁ&ﬂﬁ&tﬂ&iy a low
invention is concerned are thus capabl e of nodul ati ng
CRTH2 activity, and are useful in the treatnent of
di seases which benefit from such nodul ati on, for

exanpl e ast hma, aIIer dlng to the
present invention, hﬁ?ﬂ%&ﬂ'@@[ pﬁiﬁyse of a
conpound_of fornula (I) or a salt hydrate or solvate

Y - .
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In one aspect of the invention, in conpounds (l), the
| ength of each of L2 and L3 does not exceed that of an

wourlos/angseed sat urated chain of 5 carbon at ons BITEE2009006140

the total length of L2 and L3 does not exceed that of
an unbranched saturated chain of 7 carbon atons, and
(iii) neither of L2 and L3 includes nore than two R
substituents different from hydrogen.ln a narrower
aspect of the invention, conpounds (lI) as defined
edlwbM@gwhrertel i sAhdisl dvadrlegerthdsd 12 iad saO& tige and cost
-Q(=0).-; -SP- - -SO; -NR-, -NRSQ2- , -C(=0 NR-,
c—‘ﬁ%@(‘ﬁﬁﬁg, PIREENY'NH., Or-C(R) =N-NR-. wherein R is
hydrogen or Cl1-C3 al kyl; or a divalent 5- or

- nenber ed nocy.cl i.c r.hocy.cl j r._heter.oc '
T?‘fdfie a5 e ebé’cbklj?seecot Ioﬁfaz}%oet ﬁglrde%lgfﬁroélv\grs atsopgaccrltd 0 det te %Y
dfin\ieptricon,n ¢ areo nasiydb)icas afefdptad adbemlendrersi i 2

gyt AR S e ke g
idrBred dptNeGET Ly -dH2ANRCH2-emerNiR(.CH2) 1- 3-

-(CH2) 1-3NR-, -S-, -CH20CH2- , -Q(CH2) 1-3- ,

-(CH2) 1-30, -CH2SCH2- , -S(CH2)0-3- , -(CH2)O 3S-, a
di val ent (C2-C6) al kyl ene radi cal, a divalent

kenyl ene radical, .or a divalent

H98HRAR i S MREEFR i s hydrogen or
Cl1-C3 al kyl, may be used In further narrower aspects

of the invention, co unds (1) as. defined above

THer @RS i3S - Cfl-‘m:‘(buizﬂ}azdrnﬁr&cﬁ%“}p § oY iy @
prdc®s, A dpkida rNHEEQve AlerdmO)dMdt, d@mypdreerntseathd a
An i ndependent aspect of the invention is the use of a
hettdsLinE Y Forarfr Fances it Gutt b e endeny (ctalms.
A ARy My s d et eddir £ofodnh e JEdactnecef & the

conposition for the treatnent of disease responsive to
TRSORA Gt h BIPCRABS receptor activity, in which

compound (l): A represents a carboxyl group -COOH, or

a carboxyl bioisostere; Al is hydrogen or nethyl; ring

Threl REOGHF DPEQ AR VY Kb tAREF PHehyACTi TRy Drrustpring to
H-Jrerad maacysidg hetefoagddsditdintdhtbehcomprises a
AAICHO and L2 are linked to adjacent ring atons,
FHTREL YT NG ArSi g gt FRieHERIBIRIRA ¢ dpp sl & pHehyiteps of
or 5- ;JTErHer 8o, SONOGY G (0 et O 9dndd idve OFedist

bi cycﬁﬁt% ng syssftgom consi sti% of&; 5- or 6-nenbered
carboexdic or heterocyclic ring which is benz-fused

an ava a a
v

—

or flﬁ?&t%ﬁr?}?gra%hﬁé MBheLEd- IRNOSY i€ A\ BI ORI Vdyer,

ring, sai g or ring systembeing optionally _
subst¢ealtiory the P RTSUrUG Yrgst exdnd Grateli whtleran optically
radi c f 5 {LO-{ AN &) ) WNSL L O &y £

and pa%atflg‘;? n%e%%%ghé%éﬂ/%&oé?ll,;éﬂl k1l and Al k2 are ron

i ndeperelentdyp opt | beas t yoonbistt ing edf sgkasymngrmetal, by

b L Cls ' - | .
r ggingé;%gea\%ﬂ?ﬁ& ey%%%é?nk?é;ﬁ%ggn%%ﬁlea‘%%?y_%?ﬁ%srltlon) ,

-NR- dndhk wherein R is hydrogen or Cl-C3 alkyl, and Z

L5 g oA el sl N

-NRC(=NR) NH, - NHC(=NR)NR-, - C(R)=N- NR-,

O
- NR: N=C( R) - _wher el ' r n - 110
SR o ko (IR P BeVELOAC ot foh dhy¥iog Do Phe
det ecakyel act i tayer LProeptesent Sast dianl ent foami sald
sel ect from one, of e followng f a '
S8t FERTTY A B TR Ruo kMol g @A (I AFenSPIEL pl o ces
SRrkedndst Sq alt ARNEatO A1 WU Ee titei b9 nglk d@d ke dkfovin
is attached to Arl, or (ii) the bond marked * is
attached to Arl while the bond marked * * is attached
to Ar2: r>c cwherein Ris hyd¢ogen or Cl1-C3 al kyl; and
the total Iength of L2 and L3 does not exceed that of
an unbranched saturated chain of 10 carbon atons. In a
narrower definition of this aspect of the invention,

o T~ S e
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solubility properties, as well as picking up
additional binding interactions with the receptor. In

w@osheg4mspect, the invention provides a net hxd/pP2005/006140

treatnment of a subject suffering froma disease
responsi ve to nodul ati on of CRTH2 receptor activity,
whi ch conprised adm nistering to the subject an anount
of a conpound (1) as defined and descri bed above
effective to aneliorate the disease. In particular,
SPUMBEURAY watkswhivch Mhé tiplenenenmakesondsr Né§ Qfe this
s ieR & he ot neat ' S t ¢ WonRRiderable
pg%gegte reggesagglqgggﬁgklgﬁﬁgﬁggga(%%%g% or one or
impegessti Posmibdlsomattes iRer edn. PEX&HLSE ToPOSeeRle glass
m%'t%?@éq_% ' %l Ude A3 NP8 of BRI ke %Eltgr 914 aldWaYe layer
syndr onme ['ergic rhinobronchitis ronchi tis,
a@ﬁr@mﬁ@e@hgﬁru®I¢%@ Folldonading éﬂ§@é§ed@@@PBPtlﬁ@séﬁCtlon
pol yposi s, sarcoidosis, farner 's lung, fibroid Iung,
cystic fibrosis, chroni ¢ cough, conjunctivitis, atopic
Mobeeeveirt ios e cAlszai et is edi %awtwotarr@pmbdel &gl formed
bgﬁ:l rl%s Iho 1’%'0% qe 'Z\%r&lt 'v% thrgélle)&,l r'é'lé@ﬂ rﬁgtw(lQ res ect to
ease, rontotenporal ene %o ody denenti a,
thas culrda cde mersties, t 1@eillyl am@-IaﬁﬁeCQyn@Wmﬁnﬁuhﬂﬂﬁﬂﬂa:
%lllr?gastell% pl%lny %d t%%l VSIS TS O%I%%to@itf&ﬁl ?r fr%‘ﬁ@ters of a

aropat exopath
gamsaphmnmqnﬂuﬂ|g£eﬁﬁmwﬂgemm&wlwxih @ememaunmal 'and

ener ati on denc hal.o I|t|
e o e P IR il S s S R ie possible

.t$pemmhuyl§tkuc8ehﬁ£ﬁ qidassda@@erunSﬂiI&LthﬁﬂhﬂﬁSSZ&ﬁhel

syndrone i nfl ammat ory bowel disease, Crohn 's
hiteegse 0 -0l ¢8r anidy@tedast 4, ™er mat onyosi ti s,

Ehl er s- Danl os Syndrone (EDS), fibronyal gia, nyofascim
pain, osteoarthritis (OA), osteonecrosis, psoriatic
Payarttiveint ol vametiaosr 'of o oedaEr WeRasitlian Peside a

H YL el lscm%clz%tft%d%rm 1ShRY TN U Y s T tehe

tiI'ssue "dil sease s Disease, tendinitis,

q@m%raq'attamhls:m@dm@sl&s M@emssgb@rlaﬁm Sfatussing a photo
DO IS (R oy %rd%t 05 Ss)t* gg%ft ’coatlng the

atsherosc er osi s, upus ery oS us, temc upus

serkyatttremm 0$,|$8(I$I_ll§)d Aup eyl Sdnabex@stlnﬂeprﬁnrta}{:lng,

Qi uroergsepeo& nop /9%1! ytglé%n%é Syndéésrterlé}{e

p‘kepm&nssmva: r&f&;@k@ ﬁCSIdher‘iﬂlte rsdyray fafsilorfiimjaurgf fi the

218 eAye AULURL JEISE LD e WARRY AUAL Aoreast
gra versus di seas wever e COI’TpOUﬂ S

o/met mmmrtnm hawé:ﬁamrappslmdm rteue a¢ee31paru neeryey igf also

ue, fo t t.r.eat st.h i e
ldlagr éﬁwd&gurﬁether aﬁ nglrogﬁocqalr hotyo% rFonc %Jf&%laﬁlyng step
mrgmﬁﬁis nafs K arsmid saifd )arab eub sriardy eleval dgigig. own
right, and the invention includes such novel conpounds

perse. As used herein, the term"(Ca-Cb)al kyl" wherein
Tn add ebnkmc&memtegﬂfes dcﬁftemﬁ; tar e Starai gihte Ortlor amehieichg of

ain aI radi c fro ato carbon at
S Pk S R AR Adre Laver
by‘lCEl-LIMn mmlprmwgesn Ipfaﬂws Uﬁ:tmraﬁ))procninﬂ,ylan

A TS e Vet (B A il 5s

trcaCBes:aiovélm eisuiad argh here imtegsy StHeefrBEr]Seets}e ®of the
saturat rocarbon chai n havi froma to b carbo

PR RS B i o e T, S B vk
tern1 (Ca- Cb)al kenyl " wherein a and b are integers
refers to a straight or branched chain al kenyl noiety
having froma to b carbon atonms having at |east one
doubl e bond of either E or Z:%tereochenistry wher e
applicable. The termincludes, for exanple, vinyl,
allyl, 1- and 2- butenyl and 2-net hyl - 2- propenyl . As
used hereln the tern1 dlvalent (Ca Cb)alkenylene

o s o oy o
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pyridinyl, pyrrolidinyl, pyrimdinyl, norpholinyl,
pi perazi nyl, indolyl, norpholinyl, benzfuranyl,

w@yanyig42 i soxazol yl, benzi m dazol yl PCT/EP2005/006140

nmet hyl enedi oxyphenyl , et hyl enedi oxyphenyl, mal ei m do
and succinimdo groups. The term "car boxyl

bi oi sostere" is a termfamliar to nedicinal chem sts
(see for exanple "The Organic Chem stry of Drug Design
and Drug Action”, by Richard B. Silvernman, pub.
fAoadeni d eRdssso B99BNseandtdr eedestt §edugesug aWkitch has

ISl R0 RG] haracteniet 163 el0 ohhese @hrdtrate.
r%&?ﬁ&%ﬁlﬁgﬁ%%%qﬁ%l I l’yﬁnowr% car b?)’)?fl Obi oi sostuer esra ©

i nclude -S2NHR or -P(=0) (OH)(OR) wherein Ris, for

L2s Ry dragen ; ; 0 o8t Byle suBRPMre with £

E; P?:%n%dq)%( %ﬂ%Z;%Q,l%%%%)lN?I—EN? andegr? gups of ef grlrml afee:SpeC
tonltéss sotulrereniode copedin ed iLF Eﬁ@sé@ﬁﬁeip IO akhisefy sira 1
QG f ttlﬂ% ts%&)@t r%%%swhﬁ_létne%l &%%J_saf%’ﬁle' %btrq AWM on of
noi ety herein means substituted with up to four
sopipattillvlas esulogttiltoaddtys acddoie efl emieindh damdep@ed@ntisy In

may .be,, for l.e, . ( kvl - l.ko -
s S R s S s e g SO
otal ky bottCir s@slealdky Istaido s ulvesita attien @ingdionrg af Iteer ¢ide of
br.o nd . chloro),, fully or .partially fl I nrat ed (Cl- .
Sé%)dgrslkl%sfjcr(a (S'eCa'fgdél ro>?§1¥: Sr astugﬁaasgc t&rﬁlef Isﬁg{eo%ﬁewequtasald
sturbi sfd radrrea MPtotsEX Y, 1 ea rsch tsrtirfal tiwo martetrhiyal ltshiagre  migtsag;ibed in

tr]hi tr : | io%ﬁigé)z’p%&%% pEen%Ii,p_ phenox%, i’o_,”;qgggéA’ - QOR A,

- OCONRARB, - NRBCORA, - NRBCOORA, -NRBSO20RA or

- NRACONRARB wherein RA and RB are inde dent l.v.

TRRAOGE oF SFCOFETBIARY Bt G0l5 ST I e g S edent

thRA faytth RBearad dvienkies drd deie pravae N ataominRA lared iRB one

t aken together with that nitragen may. forma cyclic

eﬁ?ﬁoﬁ{;‘”ﬁ .O“(\iﬁ’erae e Eﬁgett&gcrhoni soyfphenyl or

Pphen@oat ite giemd subig tdter edfthmay ghHeelderdsd tive resist

substituted by any of the above substituents except

phenyi2¥§t rphenoxy. An "optional substituent” may be

_ﬁne _qfhdaﬁﬁ if&f@:@'p}%cﬁl&&tdidtudﬁﬁtngr@pgmde_ Applsied] _ldayer,
erein the term"salt" includes se addi tion,, aci

“addi tG6 &8 Gudths m—%%%uré&?rﬁm&sfa&re t‘”ffet% an

| nverdgtareaich arieraaqidicd Gai dtorgbngad it s intadeidiaigs

pharmaceutically acceptable salts, with bases such a

al kalSelfsttad Hy@oinfe 9 ¥Ry Adodigii arr®pordsdiumt g1ass

hydr o¢ifesst Al kaly ne eamt vkt @ JHaxivies: ®tysical vapor

cal ci um barium and nmagnesi um hydr oxi des; w th organic

baseslePapitNAFt-hy| - D- gl ucani ne, choline

1 ri s(ddnoetmeind oam na-danaetdang layadl ni ne,

L-1ysine, N-ethyl piperidine, dibenzylam ne and the

i ke. Those conpounds (I) which are basic can form

Ifﬁ{%r?deﬂ@%ryqéﬂw owﬁrm%gg@hd%@gper@@w& st

I norganic acids, e.g. wth hydrohalic acids such

S, e

R AR iceeh | o i td o romyidradbinb i ¢ 1ad dslemantph it adisd,

MUAT & B & e:PNAIRNQIHE A0Id; and {the d ks RRd g
organic acids e.g. with aceticC, tartaric,” succinic,

Famierdd, sumll difat rdle epriadaldy iactigia riayer comprises a

%@IJ@J}@M | omsd 1! ugnesH RO Ga BB Gryer
enzenesunfonic, glutamc, lactic, and nandeli’c acids

commeb @ <Hiet 3 91k e 1 a@ishppo sHidee G it i e e U e rftd on §upstrate

W@%MLC%lW e%'dsitré&i%}? Hrd& to the substrate

stereol soneric oré{ ecause of the presence of

sayfiams v | Rusithens dataidisatirond 1 ateistry ite itdves, vagani ki lsayer
as a nunber of stereoisonmers with Ror S

stereochem stry at each chiral centre or as

atropi soneres with Ror S sté%eochenistry at each

chiral axis. The invention includes all such

enantioners and di ast ereoi sonmers and m xtures thereof.

Use of prodrugs, such as esters, of conpounds (l1) with

o - o o o "



10

15.

20

25

30

-P(=0) (OH) (OR) wherein R is hydrogen nethyl or ethyl,
-SQ20CH, -P(=OXOH)(NH 2) , -C(=0O NHCN and groups of

woosmt@e2 It is currently preferred that A be PeE/BP2093/006140

Al may be hydrogen or nethyl. Conmpounds (1) for use in
accordance with the invention include those of formula
(I'V) and salts, hydrates or solvates thereof, which
are believed novel per se, and which form anot her
aspect of the invention: wherein A Al, L3, Ar3, Ar2,
camgos isienas rdebicasensnd dnsEhsse€cabeve ofn thel Aiidgme

lig (1), R13 represents hydrogen or one or nore
d%%?%ghqﬁ substituents, and L2 is a nmenber of the L2
set A, as defined above. This includes the case where

r a f e
ofi Red arae” TAE PTG S Corrosturar e pethrocdss s
chharateeriizet cespey theepyepentt ormedopoanasinpey) ofi n

ggtl%w%%trgke conmbi nation: A may be -COOH, or a
boxyl Bi 0i sostere sel ected from - S2NHR and-

-P( =0 (GRp fwlidieeismbR tira tiey dridyen m@m*wdsamSleﬂWVIreSlst
-SCﬁgH -P( =0) (OH) (NH2), - C(=0) NHCN and groups of
formiP4&% Currently it is preferred that A be
—carb@hpkoRu&hm@yap@pmesemmCmme1@9 wir & hsubkepltigwehtleyer,
sel ected.fromfl chl.orao, br C
Tnitr§P a%ﬁpﬁlﬁgrg tﬁfﬁ St F&gFgggt S%%%te W an
trifloperiematiyy ladtiee CL@yerC&aIlch ):S@-rlseNHﬁﬁm-r;als

(d- Caal ky ( Cl- C6

C1- C5 S3S¢ g};gsgcr)?& gi'iek)glrou ryl I\I§%|‘a)§l oy Sary l(“&YE glass
or amyld @eCa8, ak@omykeamAPvmaMeh@cmﬂkhy&mﬁmr@bymmpaﬁevapor
hydr oge gn referred subset of the conpounds (1V)

has 9%&?&1 G™A) (IVA) wherein A Al L3, t, Ar3, R13

-are asdefiimacgard fdickcussedealicee liayearel ation to
conmpounds of fornula (1) and (1V) and R14 is

optionally substituted phenyl or 5- or 6- nenbered

Thet paaradll yAneithere miefr negesubset oft Hikmeapamdstween
(I'V) has formula (1VB): wherein Al, L3, t , and Ar3

aamnejs Odelf |m@n@n@tdln©§@s§ef@@l§b\leﬂw Depgnidemtt @n the

f or GLV d f.i onal y
R oF s e B e SR oA £he
o@undami meﬂenmedﬁsuhséﬁqmﬂfUh@iknmwnuﬁns<xﬂ\bedﬂﬂsone
for (IVC (1\VC r t
tu%lsct fFent” aPscq \{tr)u \@r om l?éféo %q{wﬁ o‘rsl{)lysgr%otnlove |fol St
1(3% r @RlKWidty idf ualaneihyhan Gl-ddhalIOKn, (pﬁzeferably
- CeJal kyl mercapto, trifluoronethoxy,
st i lleuroridreet Rydcurico, 2 Adipwet mra;rﬁqqxiarcmecfer(r@ﬁ Gmaller
al kYl ) SO2 NH2SO2-, (Cl- C3al kyl ) NHSO 2
then csaued YENsD. Deprddant on arrraf RPPSL 3 Grfaltnp
%élt u eeg:ﬁhfé"yﬂlr%rt iaﬁr, emey ed hetermaradtlel liens
subset , substltuted
ozc b gl thﬁr@d tsrpea i sqrwﬁqmadtlém &f structures of
%e@énrﬂ SHRATH 4 Litseqwe@ees@érr}f' R, where ddi&ribed in more

stituents are selected fromfluoro, chloro, brono,
ded?dnl (or e K§AL lawiing doraras Mﬁscr(lrs_frtlesuaﬁer@wn (CC
Jal kyl mercapto, trifluoronethoxy, trifluoromethylthio,
di met hyl am no, (C1-C al kYl)SQO2-, NH2SQ2-, (Cr
P@aﬂll«;ﬂa)dwsresprlbe(om ctermrrdﬁrytzmhe aiﬂflc%desﬂﬁ%tlvely

%e%éns aah ﬁa%é%ef%rﬁén%%ﬁ)&%%@;a%\ygw 1{}83%1 di%ment,

d \g:) Jd:ea‘ mrae‘iraem:dmn sinwssed tdisovama taine el ttme imre-
t At 4
Sr?rare éetru’rrfo P LI}IO e épl rpt ereoc gr%dca a‘?ﬁ Egyjérqa;jdl yoenr

Specific noveI conmpounds of the |nvent|on are the
foll owi ng: 4-chloro-2-(1-phenyl-1
H-pyrazole-4-carbony|)phenoxﬁ%cetic acid,

4- br ono- 2- (1- phenyl -

H pyrazol e™- car bonyQphenoxyaceti c aci d,

[4 bronD 2 (1 pyrrdrn 2 yI 1FprrazoIe-4-carbony|)phen

.
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aci d,
2-{4-Brono-2-[ 1- (4- brono- 2- et hyl phenyl ) - 1H pyr azol e- 4-
wa20borgh] phenoxy} propi oni ¢ aci d, 2-{4- Br ono- 2P¢TLEP2005/006140
- (2- phenoxyphenyl ) -1
H pyrazol e- 4- car bonyl | phenoxy} propi oni ¢ aci d,
(S)-2-{4-Bronp-2-[1-(2-phenoxyphenyl)-1H pyrazol e-4-ca
rbonyl ] phenoxy} propi oni ¢ aci d,
2-{4-Brono-2-[1-(2-net hyl t hi o) - 1H pyr azol e- 4- car bonyl ]
cpMQméﬁprﬁ@ppgﬁhClaypg’the same material or different
nbBhreal ¢ BeQIRREy] 1nb2ogRt Ykl ahrlberyhges] ofieanko
ny fpﬁenoxy}proplonlc aci d, _ _
applBednsugh] the2 4h¢i pethgRphenpCriyR pRvgZolcOMPIa&LHo 2
.phen a Iy ; : -
VAR PR R EOn alerd, oRbRsr i perkenticy e
toapbenplskphérosyrdecei enddipd, along a direction parallel to
tgé-FE%gQ}%-Eléggfgbg[chlorophenyl)-lkbpyrazole-4-carbo
nyl Tp enox&}acetic aci d,
2-{4-Brono-2-[1-(4-chl oro- 2- net hyl phenyl ) - 1H pyr azol e-

4- carhonyl . 0X r Qpi oni - -

Ié“ci"&,ezl-%{“% ﬁ%%%?g_ﬁ@( oy g Y RESTaShary - 15 pylars e

ulséng- carltamyl plerdaylspmepieodiromagildss using PVD processes
4- Br.omo-2-11-(.2, 6-di ethyl - )= 1 zql_e-4- gar bo

"Ry PRendx ggéfwgagcﬁg}%{gggﬁgﬁéﬁg_Ff&xg% Qa§e% e

app2 ieddiwithhyheherdy Jofl electron beam evaporation in the

razol e”- car honyl JphenoxyJacet.i i .
P ESres T Furs e R B S8EL S Dt ive laver, could

bar hary laphadexdy kddaet itheaaiid, of electron beam evaporation

{4-Bromm-2-[1-(2-chl oro-6-net hyl phenyl ) - 1H pyrazol e- 4-
l%aFE&n%ﬁf%h&ﬁﬁ&V?ﬁ%etic aci d,

{4-Brono-2-[1-(3,5-dichloropyridin-4-yl)-1H pyrazol e-4

- car bonyl ] phenoxy} acet.i c aci d, . . .
Bes 18P0 -2 SPPYSa S e RFCCES Spyisy BEESA Sar BB e +°
thendeiaee! ireladied to an optically active element
o tiage o substraed WA A Ut PIRIITRATe
fi4-sBr amred- [p3ovA-dddi omo-sphen Wubsltka o4 wonadiiaz alheb-Atlds t
phenoxy}acetic acid, ,
layepy difp- IR Lingtth HRRSThOMA Fate s ad) Sedddrs E3n
Jirhenewhasehi GrRfinhs an optically active structure,

{4- Brono- 2-[ 3- (4-chl orophenyl )-[1, 2, 4] oxadi azol -5-yl ] p
HEiGEAPAded Cogiging structure.
{4-Brono-2-[3-(4-fluoro-benzyl)-[1, 2, 4] oxadi azol - 5-yl ]

- phenoxy}-acetic acid, . . _
Sp4ggﬁﬁﬁ%p§@qk¥(ggq}mﬁ gﬁpﬁﬁbjﬁgﬁﬁyrga[qpplled onto a bottom
siae?lrxadi 7 Ay JePRERDOD -R&Q L R bide of said
{4-Bronmo-2-[3-(2-trifluoronethylbenzyl)-[1 _ .
sub sA et dZ20|UB VANRSITEmena tAEetantigdldy active first
14RO Bsinges o i35l 2 B H G Qratliend ) ic%?ﬁ?sqlte'oﬁr GAIRRNW

Bﬁgnqx§%géétic aci&%h{ -Bronmo-2-[3-(1: "

' @y dgmeeplioular to the substrate surface and/or
1%l WA oy XWAGR G that face.
° 4-n§r ono- 2- | 3-1( 2, ?Jd‘r%?]%gr ophenyl)-[1, 2,a4]eoxsa}1dﬁ éazcoei - 5-
yl'] phenoxy}acetic acid, and salts, hydrates and
fﬁ?‘¥H¢¥Hé!gyﬁﬁgraiggidﬂPﬁggﬂl A8 d neldifdes s, e.g. a

phar maceuti cal conpositions conprising a conmpound .
Hysinoregi Ao nemp cfoiwe lde s rhitssh sdo s dey st/ for ARt cal
44$Qct4ﬂég»on(%\§9b§yr4€\staf&xﬁﬂéY%éﬂT N&ive elements
pharmaceutically acceptéBIe carrier. Corfpositions
iremronetedbovd) drhe mmpaihdewndl witdraldey active
invention is concerned are capabl e of nodul ati ng CRTH2
activity, and are useful in the treatnent of diseases

whi ch benefit from such modul&ti on. Exanpl es of such

di seases are referred to above, and include asthma,
allergy and rhinitis. It will be understood that the
specific dose level for any particular patient wll

- o T
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powder or aerosol inhalers. The active ingredi ent may
al so be adm nistered parenterally in a sterile nedium

whepenismy on t he vehicle and concentrati on usEUI/EP10@5/006140

drug can either be suspended or dissolved in the
vehi cl e. Advant ageously, adjuvants such as a | ocal
anaest hetic, preservative and buffering agents can be
di ssolved in the vehicle. The conpounds with which the
invention is concerned may be adm nistered _al one, or
lagepar tinofvhacbombenatrirey rhesapgrailt APSLRER Lor 8§S1¥Sed
for tr nt, _of _di S | ' [ r
e T e A e S
maltkedgilcoai dwdyfesgndr oasegsdehsdrugs i ncl ude
corticosteroids, long-acting inhal ed beta agoni sts,
cronol yn, nedocrom |, theophylline, |eukotriene .
Theceptaradityagonises stamcithirst aifi hbs, opfidcally active
nti chol.i ner qi Q. pratrqpi : r e
Jeoter hisecsstatog B4 hryBrscat ol Badrhe], process
conpalieiag kmnrukeucdsg ofsiagt phiotiod idhdgrepatiedmasks with
i nfl ammat or.y di seases ot her known drugs include
tbﬁu@%@BFtPéoids, NSAI Ds (Non Steroi da
-Ant i cbaftiagmaher yubsitgate ewanveat pbodlo spnedttagleamdisd st
synthesis inhibitors, COX-2 inhibitors, salicylates),
and Rb¢ (di sease-nodifying anti-rheumatic drugs
-suchpasteetihoogexahdc stfiesalranignef goledapplied layer,
cycl ospor,ine). Synthetic Routes There are Ltiple . .
“synt FEATE Gt - eéF&§%ﬁﬁu9ﬁ%§e§yﬁP%§§F gfwg%@ an optically
compeaurdse( ayairt lhaiine i oidpe iprees et eirivant iselecked from

concerned, but all rely on known chem stry, known t
the St FEELE Grodfie RABRSC ST GaRssuRds Tetal, by
accordigaGnt @vicor(@ilea tlr gamdag hRtshesils et paac ereidsy thien) ,
procedures described in the standard literature and
are WY -known to the one skilled in the art. Typica
Jdi t enatayrie S QU ahaa® siAdvaneea .or gani ¢ chenistry,
4th Edition (Wley), J March, "Conprehensive Organic
Transformation”, 2nd Edition (Wley), R C Larock
THaaRARAk Pfo HatRY acE G tehan sigpl'ied2My EPild @vating,
(Perganon), A R Katritzky), review articles such as
Foomd Non 'SSRRHederos A afdAr Rys AePOSIddE RePt
1V SV IR pHI R Alding woWEasd dontii fited by mtiandack of
literature searches online or from secondary sources
e I e StCHeniedall SAsSt @S oW Irpaiucdt & manneg Hhat at
1%&&%%@%%10%& |HAS 1A HERIRNERIS B GaldPedidt layer
acl d, a carboxyl bioisostere, or a protected
icarddeey liid ted Pidr- bioi sostere, or a precursor of
these. In the latter case, a deprotection step is
i nmplied. Al represents hydrogen or nethyl. Mny
Qrordu s ictedi i d Gtk ehissl rprenttifen GRRt 109 YintHhesiptdr
SIS DA PIELUS Yot ddd IO LA ayethere
I's a leaving group and A is a carboxylic acid or a
quotiest dy dhdlern A1 aorassesor T eirdidsvtidiioorarpic
- ' [ lade? Gk med
%%?#éﬁ¢ﬁﬁ5ﬁ?%%ﬁgﬁg%§%H@ﬁ%J%FE%ﬁ%%?éﬁgfised%ﬁ%ﬁﬁgf
desederhirsyi t ably protected fragnments containing La2
and Lb2 as reactive noieties as outlined below La2
and Lb2 are defined as any noieties that can react by
eprndemuciredpts |des istdsb totapd Wi e saddieg iqnt e bl td gt deve
onds .or. cycl i | on cti 0 0.2 gl v L2
%%%ﬂ&ﬂtégsé%%%%ﬁ%%?gd{%&%%ﬁ %;%%éggggééﬁﬂ{? t he
i nker -L2- being -A k 1-Z-(A k2)p- can be forned by
reacting Ar2- Al kl-"leaving group”" with a nucleophilic
derivative H Z- (Al k2)p-Ar1(L1A) L3Ar3H wherein Z coul d
be O S or NR and Al kl coul d be an al kyl group. The
reacti ons can al so be nade by reversing the
functionalisation of La2 and Lb2 to make the
connection between Z and Al k2. The linkers wherein Z

- ~ o~ ™~ NN o I N T Y e
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Lb are defined as any noieties that can react by e.g.
a nucl eophilic substitution, addition to nultiple

whondg21842 cycl i sation reaction to form a gi venPdT/RR®D5/006140

as exenplified below (I) The Arl noiety can al so be
the central scaffold that is used in connecting the L2
and L3 parts in a stepw se fashion. This can be done
via aromatic substitutions of the Arl core to attach
L2 and/or L3, which then can be further functionalised
“to gioveting folfnélheFéruﬂ?@ltéaItecUﬁfﬁ@uﬁdé’hoﬁfl?lsteﬁérlﬁdﬁ’@ resist
t he Qrk r}m ety can al so be assenblied via ring
cyclisation reacti ons with reactants containing the L2
~and E3ogeiltisheigraen icomtaiusitng inge ofultheagperdicced ayer,
—outl ined ;g %g{ t‘?&r 'p'}e—%rt%ctttﬁ%dc;%%b%%r AWt h8fth an
functionali’sed into the final Formila structures as
desc quwe@ agrav |a@l§SIVy3 l@ye rs Wi oy |q9>§1prrats|e§n nfag- egilpdrs
bel OWEQl BXAMRI B b rluAZR 32460 A STRIG S OF glass
acyl hy Fazi es and hi oam des;
1,2, z&n@a@utazlol by fﬂr@maade’@u |$é§cé}|¢@ncé\>|e@®k)@lh§/§lcal vapor
esters 3% O<ad| azol es from acyl hydrazi des and
car boxﬁ estg Thi azol es from thi oanmi des and
-a- hala@kbtlarfés,nngffdiorfestmei aegdsitodayeycl oaddi ti on
reactions. The building bl ocks used in the reactions
are either commercially available or made according to
ot amdar d uprtheed wres disldntk idw itso poealusieid bad a munfper of

as. .described in "Advanced organic chem stry, 4th
rl?é)eﬁ (nWI ), J March, "Conprehensive Organic
-Tr ansfoartinig @f' th2ndubdittriadre Widhey) phRtOsdraridckie resist
"Handbook of Heterocyclic Chemi stry", 2nd Edition
(Per gdndil)y, A R Katritzky or other suitable
i terpaidﬂoalsmﬂmhlﬂwesdﬂmmimdweﬁeimedmmm layer,

spe(:|f|c St rat |esfor the nt hesi onpaynds
“wher & sfe%ﬁan L RGNS cosr\%)os&if gcearwell{% an
acce&gjttﬂcﬁamw \sit iatd mem‘r tWhe dinteeimpadi setse snatsed & s

t he npl es, The f Iovm a les illustrate t
prep eic&?doffrcoérhﬁglfn 'ecﬁﬂﬁt KPS reritd o o?igslass
CONCE&IMEGhe tIAME GO NPULHIAS PN e(éL)éHdﬁ:&ﬁ'i $ethm g/ ssiaEl vapor
were acquired fromcomercial sources. In the
Exa S1&&Y)al comments: M crowave chem stry was
per f aieed i it i Py tChemedirgt Brayes Optimi zer. NWR
spectra were obtained on a Bruker Avance AMX 300 MHz
instrunent. LC/MS was perfornmed on an Agil ent
THEOQspard A9 y dd iurenta yd«JiMS gmidindsd are i coatlng
foIIovvs An10p8 Colum: XTerra MS C18; Fl ow
VG RTRERCY C&wtff%ﬂ FIRS %%@%WQ%%& er5‘317"x/k

1 OB INEGe Mt ffd \%"Myé«tmlfspr lehed with the
I:il\%Sl oni sati o'\éﬁ rmde API - g (pos. An10n8
aFerdta NS TP MG erfatpcrﬁaﬁwn dmaditnt?Vl FSrQﬁerF'S In a
AUV RN i e BT & o o%tﬁ%al%jnd"btl]i@%a{w’ls a plled

Modifier: 5 mM amoniumformate; Ms-ionisation no
wipth Ehq gl )of @hRGtaions irdieta @RWRE 9N dhdrig PTAD
ﬁggggggjc route Il K2CO3 (nv) General procedure 1
(GP1): Condensation of 3-formyl chronone with
aryl hydrazi ne The 3-fornyl chronone (1.0 mmol ) and the
| ( | ;
%%{%Bl’ag{]ﬂ? c;p&%d\) ei&le\;éggé'l@kné_'r& QLéﬂ-f)r d’bn%vlrlses a
Fresnel Hrng Lﬁjéim %e’%ﬁ%ﬁil%lndlmtféﬁ)%y m cr owaves to
120 OC for 7 mn (420 s). The reaction m xture was
added 3% HCI until pH < 1 and left to precipitated.
The precipitate was filtered off and washed with a
smal I amount of ethanol. The product was used directly
or purified by recrystallisatjon fromethanol or by
flash chromat ography. Cbnera18procedure 2
(GP2): Al kyl ati on of phenol The phenol (0.5 mml) in
acetone ( 1 m _) was added ethyl bronvacetate (85 ng,
O 5 nmol ) or ethyl 2 bronDproplonate (91 nyg, 0.5 nmol )

1 7N PN .
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132.7, 134.6, 139.6, 142.7, 154.1, 168.5, 186.09.

A- Brono”™-ti - phenyM+ pyrazol e- A- car bonyl Jphenoxyaceti c
waeiod/12Beepar ed from et hyl PCT/EP2005/006140

4- br ono- 2- ( 1- phenyl - 1H pyr azol e- 4- car bonyl ) phenoxyacet

ate (31 ng, 0.072 nmmol) according to GP3 to give 28.4

mg (99% white solid: LM (aniOp d): R 3.14 mn,

m z401 ; 1H NVR (CDCI3): 8 3.51 (s, 1H), 4.80 (s, 1H

6.97 (d, J = 8.7 Hz, 1H), 7.38-7.44 (m 1H), 7.49-7.55
Fanthek) £he. 4vEns9opnEompy i sgs7a- zompopAntahRvigglen

N 3 4ré, f&tRed from

BT ioR Ty 0ot vh5, AT g5 a5 yap crctisg ghtned fro

9186s2and30r2met4dl, 3in18Bigh tB9. 9trugruge is produced by a

Lredl h d bed ab
p% %% hgnsﬁg?HFE%réégfgriscarbgﬁ§F§Sﬁeﬁgxygggfétg apove.

APBepayedhét@nlmaterlals, in particular transparent
h xyphenyl 1Hp ol -4-yl)ketone (264
S ng t%% i ¥f%lgé %§¥h8rgﬁnégg§ate according to GP2
to give 235 ng (679@ of the title conpound as white

F&rﬁhgfa%?i Nﬁ?(%gg%%%iﬂﬁ %mé? %Es %H§O%g%§§%Fd%HL1ng an

oﬁt&cHZlylHﬁtl%elop@bier&biy?f¢cu©;8gH§trmHzpre formed from

7.41

Sare anddoearetay ansanish Hipt Thathuet SobafufToly by
al$r3dce6d. RavibgdthelZedtule8. 8f bt@c@gsl&@ ﬁestZ@b@d

22.1 6, 129.7 29.9, 1 :
abgyeg, Pféefabi%%@e f@ﬁ‘p’i’“eﬁzlé °f5§%5‘%3rié§% % Fresnel
1:88. And/or a Fresnel lens type.

2- (1- Phenyl - 1H pyr azol e- 4- car bonyl ) phenoxyaceti c aci d.
Prepared fromethyl 2-
MokepRery |thb|‘|-1@1y7fea;2:(1|oer éoﬁ‘@mh@;leyél )aplsenaxmmm dens having

accordin 3 and purified colunn ra

o SR T B AT APAREE LR Y, GG E 1B g SCoNy oPoiHa R

SEEMEQ%QQPOW%Qcﬁs1whp&©d&QbUdushG@N$h©amﬂa¢a$b asRUescrlbed
90 min, mz 321.0 [MH-; 1H NVR (CDCl 3) : d 4.83

%@Wﬁw 7.10 (d, J = 8.3 Hz, 1H), 7.20 (t, J = 7.5

Hz, 1H), 735742(m1H) 7.46-7.53 (m 2H),

7.54-7.61 (m AH), 7.66 (dd, J = 7.5, 1.5 Hz, 1H),

T%wenvrnmoemlszreoxmfg@eﬂmn( &oee é*)eta&le?;v%%%. ghe

bhdQ sl.0 124 cFe rkéd EmbbBmenth2&nll widd SefbIbndd to the

131.9, 134.0, 139.3, 143.5, 156. 6 170 4, 189. 3.

apmeaciesdifacelF St file £emitiies. 25 FhepRinyierent embodiments

a'i'reoléﬁo%mt% %ec%f&@me)dolmwml%eta&t&he‘%r erxafeefilfdaqm
4-fluoro-2-(1 -phenyl -1 H pyrazol e-4 carbonylg %PO|
refgremgr annegieiyd 16?6%6% 1 S &S r
ng\ﬁqagsn?)aqg;s( 91% yellow solid: LO M (an10n8) Rt

z 339.0 [MH "; 1H NWR (CDCI3): d 1.26 (t, J
= 7.0 Hz, SFD 4.23 (t, J =7.1 Hz, 2H), 4.63 (s, 2H
6.81 (dd, J =9.0, 4.0 Hz, 1FD, 7.13 (ddd, J = 8.9,
4.5, 3.0 Hz, 1FD 7.21 (dd J 8.1, 3.2 Hz, 1H)
DES?PIPCIPWrﬂf:mme f3.PUEE 50 (n1 ZFD 7.72-7.78 (m
2H), 8.18 (s, 1w 8.58 (s, 1H); 13C NWR (CDCl 3) : d
14.3, 61.8, 66.1 , 114.0 (d, JCF = 7.6 Hz), 116.8 (d,
Qs 24 B:OHZI)E 118. gseddl@@ramm@tECHz:)rOSﬂge¢t192§ oviews
1277, 129.7 1348513300020l pSLelo(decdGFinudided
Hz). 157.6 (d, J TE168.
4-Fluoro-2-(1 - ph@nymelstructured coatlng of substrates,
H pyrazol e- 4- car bonyl ) phenoxyaceti ¢ aci.d. Prepared
fromethyl 4-fluoro-2-(1 -phenyl-
H pyrazol e- 4- car bonyl ) phenoxyacetate (31 ng) accordi ng
to GP3 to give 30 ng (100% of a pale yellow solid:
LM (aniOn d): R 3.16, mz 339.0 [MH -; 1H NMR
(cbal 3): d 4.60 (s, 2H), 6.90 (dd, J = 9.2 Hz, 1H)
7.08-7.17 (m 1H), 7.21 (dd, J =7.9, 3.0 Hz, 1H1
7.28-7.35 (m 1H), 7.38-7.46 (m 2H), 7.65 (d, J = 7.5
Fh 2kﬁ 8.06 (s, 1H), 8.44 (s, 1H).Internedi ate-4
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orange foam which was purified by flash
chromat ography (Si 2, EA:Hep, 1:1) to give 53 ng (15%

wozlosnssnl i d: LC/ MS (anlOp8): Rt 5.0 mn, ni zPGEBPEH03/0d6140

+ H+; 1H NWR (CDCI3) : d 6.98 (d, J = 8.9 Hz, 1H)
7.31 (ddd, J =7.3, 4.9, 0.9 Hz, 1H), 7.60 (dd, J =
8.9, 2.5 Hz, 1H), 7.87-7.93 (m 1H), 8.03 (d, J = 2.4

Hz, 1H), 8.04-8.09 (m 1H), 8.02 (s, 1H), 8.47-8.51

(m 1H), 9.13 (s, 1H), 11.94 (s, 1H); 13C NWR (CDCI 3)
figd.128. end12B. 3sha®0a 8vanpan®, on2phg, puQgess, 48PS s,
133.5, 138.9, 13 48. 7 1

Intermed iate- 6E?%§? %égggﬁn&l§?lre%§%?§?% gé ﬂlis 1e ro
F+pyrazo|e-4-carb5ny|)phenoxyacetate Prepared from

(5- brono- 2- hydr oxyphenyl ) - (1- pyri di n- 2-yl - 1H pyr azol -
-yl')ketone (43 ng) according to GP2 and purified b{ .
ffibash38hton8Cogr aphys¢ SLO2gr EnGiel heprape; sacp)opdl views
give 34 ng (63% , of

(anl0p8): Rt 4. 9t§1hfl§$£§ﬁg§ %Rmiﬁgg?fagégégﬁ%mbOdlment
(CDCI 3): d 1. 23oftprdcesd. 2téps BryoldedOipqthg = 7.2

%3?5? o (m 1rpclicEspddedyidaget 9,50s 1 ey

7.58 (d, J = 2. 5 Hz, 1H), 7.82-7.99 (n] 1H), 8.01

.féggg (s, Slioktlsérb 19 (giagkgﬁﬂgﬁﬁgﬁgl %géﬂlg% an

114.5, 114.7, 13adv6nt&§éoﬁ$ éﬁﬁod;méﬁﬂ 6f a390mppnent
148.5, 154.4, 168.3 é87.1 tgo

“pyridin-2-yl-1 BEHGF %89ekocgpﬁoﬁ9gﬁﬁenoxyacet|c

acid. Prepared from et hyl

4- bronmo- 2- (1-pyrid 2-yl r,azol car bq n
gﬁy] Sacetate (21 ng?ﬂgﬂﬁo?ﬂlﬁ@ggglﬁfﬁgt8fg?v3u§%k%§gg
white foam LC/ Mph{ani Pasdpeeft c@aBedi nithl 2 g0hraQifM of
- H-; 1H NWR (CDCIS% d 4.79 (s, 2H), 6.98 (d, J =

8.9 Hz, 1H), 7.282Y°3%(m 1H), 7.67 (dd, J = 8.9, 2.5
Hz, 1H), 7.75 (d, J = 2.5 Hz, 1H), 7.86-7.94 (m 1H),

8982 ?3081£§] ﬂ:?er%@é%at%n7eggodlmegg_of 8 gghs%t%te

(5- Brono- 2- hydrowhleheaxb)bbén(éoaebhowypheﬁybluiallty of
H pyrazol - 4-yl ] ket one. To a suspension o
6- br ono- 3- f or ny| ¢RERBAD F?SSgnﬁlffeGeﬁﬁopflgﬁtéthano
(5 nm.) was added 4-met hoxyphenyl hydrazine (175 ng, 1.0
nnDI) and the m xture was stirred under argon for 12
f49an 7or ange sl urry. STRESsRDr PPLRASMERAB I KOHSPREE T AYT
in water (0.25 mgicandakhgebRacbh@BdWas theat pduk@lity of
reflux for VA h. The reaction m xture was added 3% HCl
until pH < 1 andlP¥PEsSoRCMB&ElEbNEr B4EpREENE. Mpker1als, in
precipitate was Lihhtered of h1aBdnwashgdiw thyarsyal |
anount of cold ethanol to give 256 ng (69% gelge
solid that was used w thout further purification:
%%%;g% (an10p8) Rt éhgwglgn gﬁ%oéi%eﬁt[wk+aHE bs%HaNMR

d 3.88 (s, , 8 (d Hz, 1H),
7.03 (d J =0 1WH2Ch2HPS beeg e@éted Wl@hoa plgrglity of
1H), 7.66 (d J 0 ;
1M 8.15 s, ig%e%sH%om%@l51§% 2 %@51%1mf s%rH%turlng
(CDbCl 3): d 55 9of1ﬁ@fgerem5 @atgg@ags 121, @arggfugar
122.9, 130.7, 13 2 161. 8.
| nt er nedi ate- 8 E%ﬁQeré%%%Eﬁo}g-Flru%g%ﬁéthoxyphenyl) 1
H pyrazol e- 4- carbonyl]phenoxyacetate Prepared from
éﬁ%bﬁpnn 2- hydroxypgﬁg%l) [é &é H@ Xeﬁe%xbk bf figure

yrazol -4- yl]ketone an g acetate

according to GP28,LC/ M5 (an10p8) Rt 4.59 mn, nlz
458.4/460.4 [M+ H+; 1H NWR (CDCl 3) : d 1.26 (t, J =
7.1 Hz, 3H), 3.84 (s, 3H), 4.23 (q, J = 7.1 Hz, 2H),
4.62 (s, 2H), 6.72 (d, J 819 Hz, 1H), 6.97 (d, J =
8.7 Hz, 2H), 7.52 (dd, J 8.9, 2.6 Hz, 1H), 7.58 (d,
= 2.5 Hz, 1H), 7.64 (d, J 8.9 Hz, 2H), 8.13 (s,
8.46 (s, 1H); 13C NNR (CDCI 3) : d 14. 3, 55.8,

)
~ ~r— o~ A A A A A M~ A A S N A ~NA ~
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from (3, 5-di chl oro-2- hydroxyphenyl )-(1 -phenyl -

H pyrazol - 4-yl ) net hanone and et hyl bronpacetate
wanosdssy to GP2 and GP3: LC/ M5 (anlOp8): Rt BULREP20031006140

mz 390.5 [M+ 1 ]+ 1H NWR (CDCI3): d 4.72 (s, 2H),

7.38-7.51 (m 4H), 7.57-7.58 (m 1H)1 7.70 (d, J = 8.1

Hz, 2H), 8.06 (s, 1H), 8.36 (s, 1H), 9.23 (br s,

1H). 4-Brono-2-[1 -(2-chl oro-phenyl)-1

H pyrazol e”- car bonyl j phenoxyaceti c acid. Prepared from

6- br ono- 3-f or nyl chronone, 2-chl orophenyl hydr azi ne and

fpigqyllob glaoqqet ate @ﬁ@gr glzf‘ghé? %odgﬁgnéﬁdoggg substrate

M5 (anlOp8) Rt 3. m n, 4 [M+ H+; 1H NWR

(CDCI3): d 4. 76 (JQJ.CQH;)aV@ ggepdcogtedgwgt}qza H;|l|),1rallty of

7.39-7.47 (m 2Hia Zrésoz @Ke(% SEQ.dg Zﬂd( Qg ti]xe bottom

2.4, 0.9 Hz, 7% 8.4 NVR

(CDCI3): d 67 ,sisﬂs Of Ill!@ $Ub§23396 127 9 128 2

128.7, 130.55, 130.59, 131.1, 133.3, 136.2, 136.6,

137.1 , 143.1, 155.2, 170.0, 187.5. 4- Broer 2-[1
£i(g®-.cAl2orte- rlﬁenyl) ihow dlagrammatlc plan views of further

H-pyrazol e- 4-car Qaw}akgpseeéyeﬁsgagm@m OB §PLRHonent
from 6-brono-3-f

3- chl or ophenyl hydpa.@rrdenaccer tdhaginyentCONMS (anlOp8)

R 3.57 min, mz 436.4 [M+ H+ 1H NVR (CDCI3) : d

4.76 (s, 2H), 6.90 (d, J = 8.9 Hz, 1H), 7.34 (dm J =

TheB fldd 1okting Tekl (Mefeks= Br3tHof BH), to 589umes (IR to 1E,

Ben o] ot Shoet et ey g e s berace

thES p2ockEks. &,teb20.i4vall4edd,inl 28.c8luclid@. 3, S]ﬁllcﬁ,ured

133. 2, 135. 136. 14
PG Aty A D LT (o pRB T E the
nJerrae)nrtaml e-T4- @arotmmel ]aprse:mcy:axmtd G:C@ﬂ:llﬂh.g Pridpartecbf all a

6 br anp- 3-f.or hr opgne h ny [.hydr azi ne
i G o o Ao e Lt g ks SR SER 4 i,
sIJ.ﬁ/ﬂ%e( anifidh Ris 3:075)emd®,a'dﬁd2, é&Os&o[vM 4. rH|f4;g IHANMR he

sibagirties b e B ter By, g e thy i e (b tpgates in a
v 20 (a%,sefhiﬂ)l,y 13‘Bd\||\ﬂir(5®DGo%)tlngd 36635,prbﬁr&,blylfﬁcﬁsmed as
3%1 5, 121.8, 124.9, lSi 8, 131. fg’f c
%Osﬁ@lflvfM)reflsfS aézer176‘h§ tfalFeBrC@llFﬁ)rZIﬁef a

lljelga"s'tChﬂr@lr QEFhemy %rral:elrla#s selected fromd ths groupd
pyrazol e- caroony p enoxyacetl C acl repare )
SthB]IgOI’ﬁ’fc ﬁ%lgﬁwﬁ Se@l&ﬂn&uﬁﬁﬁ’é WahFdrgdime
pd iefr Rrigneaest @teaumm@t@gs tc@n@ahnoe%eadm Ch®tal
LC/ M5 (anl0p8): Rt 53 m.n, [M+

%mycc@élaé)tlc &4 awoc@ln?ﬁ)lone Osfsgt(hd3 By LoTe g“grrztloned
rbderizidd (d, J = 8.5 Hz, 2H), 7.61 (dd, J = 8.9, 2.4
Hz, 1H), 7.63-7.70 (m 3H), 8.17 (s, 1H), 8.49 (s,
13C NWR (CDCI3) : d 66.4, 114.9, 115.7, 121.2,
F]1 %.B JS%Q»% al%Q&s—]s%]etl%na]ﬁs/ﬂew t:lrx?t%u%h ]t?n'% Qubstrate
7. 7, 143. 154.7, 170.8, 187.4. 4-Bronp-2-[1
io(lioé*tlﬁlﬂ @héﬁmt)hef RISFSA0 | Sd-SP.-c At ST Ftidox Padatgtares

HAGied b Rre ARES IR P Mre3-FiUdP I AMNS. These
2- et hyl phenyl hydrazi ne and et hyl bronpacetate

HACVGTHIRG (TGP 2 ORE adrid SGPF-: L US/WE NGapl Othg)ch Riwhen seen
1% %ﬁa’ﬂ Qﬁleﬂ'@7 iQ 'Ho%np{lwmer{'fﬂa"by ]t% NM% (fq:%lﬁ)strtﬂ:t]arje‘ﬁ

cpq)tlr@ gg’h(ed st\;:uf:tglrgqqz haj_s'_|)bee',n g_z:@_rrl;ga,qj (cmt gp:;) such a way
tz“ra%7 r%g{%n@m6 25, ’th t6%u(r%qa’ceJ 2‘08f %he2 s%b"slzt’ray@ lH)whlch

14& Mq rb@-zaqareo(ahaoflﬂ éwe@gheamqwered

H pyrazol e- 4- car bonyl ] phenoxyaceti c acid. Prepared
from6-nitro-3-fornylchr ormne 4- chl or ophenyl hydr azi ne
and et hyl bronpacetate accor ;Lng to GP1 , GP2 and GP3:
LC M5 (anl0p8): Rt 2.44 min, nmz 401.7 [M+ H +; 1H
NVR (CDCl 3): d 4.84 (d, 2H) 7.1 (d, J 9.6 Hz, 1H),
744(dJ 81Hz 2H) 67(d J = 1 Hz, 2H),

~ NS A ~ NS " A1 N
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1H), 8.59 (s, 1H), 9.15 (br s, 1H).4-Brono-2-[1

-(2, 4-di chl orophenyl ) -1
wokpynzmael e- 4- car bonyl | phenoxyaceti c aci d. Pr eper/EP2005/006140

from 6- br ono- 3-f or nyl chr onone,

2, 4-di chl or ophenyl hydrazi ne and et hyl bronpacetate

according to GP1 , GP2 and GP3: LCO Ms (anl0p8): Rt

ASSMn,Msz&G[M+}ﬂﬁ 1H NV\R (DMSO-d 6) : d

4.76 (s, 2H), 7.03 (d, J 9.0 Hz1 1FD 7.52 (m 1H),

7.57-7.69 (m 3H), 7.89 (m 1H), 8.19 (s, 1H), 8.69

13C N 5 68.,+106. 2,
this s bip Pty Ba Vot vesg §%1¥2?§ prgifd, Bty |
ph2G06.1 th2graphizalldy, 138rawhish. purpoee. ghelfirst coating
4 Nitro-2-[1 2- phen : h th
SHESYPAFSFE: 4f8%r8%%9%f%He%oéb§gé FélééuéntBrSBéFe the
n%@amuﬁenstmucﬁu&mmgybcha@nmnenzbehhonoph@dyhﬁﬁdbazﬁ%@osure
bronpacetate according to GP1 , GP2 and GP3:

d
.a‘?_‘@ﬁ}%‘f&iﬁ% PEY: Rt 2.42 nin, mz 401 .8 [M+ H+ 1H

NI\/R(CDCIS) : d 4.83 (s, 2H) 7.01 (d, J = 9.0 Hz,
T%lﬁ] féﬁ)st _é;ggét":(slgg 5 o'fl) ’the substratieml ZH% p%r%‘lc%l%q' the

c%aNhh@OWEtbla(ghbm©m@mﬁemka-IHspwmaiaWe{4-ea@bowyl]ph
enoxyacet.i ¢ _aci d E@ frﬁn1 5 coatin
@OEPFFGS%tFSFWYPEWﬁg nés 3PBL G50 REn PRV 25 T E %nd
s@triaylin O@Q@@Qtr@fd%p@%(i@ﬁdinn @ nidy/ o@Pb,y aa:poarict 1@1@3 a '
LC/ M5 an10p8 [s ;
IQWO(SGBQI1§)1ved r&sg@t( stlng) ? h(e& by _slénlgiztt %)o form a
n% 7c‘1?7e8%t(rlfﬁlct41|ﬂ)1,n98 533-8.t4k (@¥atIHy, b& 530 stx;uctured print
.4-Bronp-2-[1 -(2, 6- dlchlorophen¥ﬁg
Pﬂﬁﬁvﬁézo@eg4 @&FB&H?%?bhéﬁb%fﬁté@F ¢t i%8repar ed
from6- NOM)Bfmnwcmomme
2, 6- dlchlorophenyl ra2|ne and ethyI br omoacetate ., .
Eidcorldi 5 5@%? éﬁ?oﬁg") :Jeétosi%lég a
l@a)'é n7{ %14:@18 a6 v[erJédﬂ|5+,stlﬁdd\iWe(C@(ﬁ| %)artdc‘hl%& a61 88
1H), 7.37-7.44 (m , [.45-7.
og.q)lcajlgg 8(Cd:lVJE dayex ,qPn ]g.}:bat -puf(fa(cfﬁ 21|ng téleléisu(bsstrate
11 By 28 %ee]n"bpro‘*u%féwlwﬁ:'}{ krd Fibrsamephanrg 3L The
H pyrazol e- 4- car bonyl ] phenoxyaceti c acid. Prepared
Yarisih 6- eRferalor AR MR rlofSplie MARRFITASAGR tion
t Byl por l b maghéiﬁk

PR o S B 2 Go0 8 T+ fn 2
el(e;ct@qmmﬁema)p.q}:atlon coating onto the substrate

M PZAG 4rRArdaM! ]ccfh’dfr@r?%n@ﬁrﬁwcéetdégaaﬁhﬂe

repared from 6-1 sopropyl - 3-Tornyl chr onone,
syt tormiptee fyd Ry AAYRE ahdatand theordsestasted regions 6

1, GP2 and GP3: LC/ M5 (anl0p8 Rt 2.83

a%‘:cg?{}{jé %é}egf gp[wu H + 1H NMVR (CDCI(S) dp1?28 (d, J
= 7. O Hz, 6H), 2.93 (septet, J = 6.9 Hz1l 1H), 4.82 (s,

}kzé@ 4 t(odoa Jre'fﬁneﬁné#b o]f.H)the 14gfent6f_br{ mtl@_')de;ﬁaglsclon

cs_lﬁ—|)th[e4 Brxﬂm R- n{ﬂy (A-gq 4 mmmmwma 1JHpr3fSaszJoSted

A6e &M@Oﬁyld Yas el A A p Arerared ff MBnse and
rmm--fm chronbpne,

dﬂeﬁmﬁ-&imaarﬂﬁMyp“r@gﬂthw a&x rehermraganti invention,

MARSHALT SR e PRI TR T

FD@ 3)1: ey 4e T (isqp 2H) 116y 89%(@35]83: 8.9 Hz, 7.34
(d, J 9.0 Hz, 2H), 7.61 (dd, J 8.9, 2.6 Hz Mﬂ
7.67 (n1 1H), 7.72-7.80 (m 2H), 8.17 (s, 1H, 8.51

(s, 1H); 13C NWR (CDCI3) : d 66.5, 115.0, 115.8, 121
.4, 122.5, 125.0, 130.8, 132.0, 133.1, 136.0, 137.6,
1434 148. 6, 148.7, 154.8, 1708 1874 4-Brono-2-[1
- (2, 4-di bromophenyl ) - 1 12

H pyrazol e”- car bonyl Jphenoxyaceti c acid. Prepared from
6- br ono- 3-f or nyl chronone, 2, 4-di br onophenyl hydr azi ne

accordlng and ethyl bronnacetate to GPl GP2 and GPS

. . ~ Y -
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2-{4-Brono- 2-[ 1- (2-chl orophenyl ) - 1- H pyr azol e- 4- car bon
yl ] phenoxy} propi onic acid. Prepared from

w®2ds0mms48- f or nyl chr onone, 2-chl or ophenyl hydr aed¢ TEPANEI006140

et hyl 2-bronopropionate according to GP1, GP2 and GP3:
LC M5 (anlOn8): Rt 2.56 min, 448.9 mz [M- H+; 1H
NVR (CDCI3) : d 1.65 (d, J = 7.0 Hz, 3H), 4.93 (q, J =
7.0 Hz, 1H), 6.96 (d, J = 8.9 Hz, 1H), 741747(m
2H) , 755764(m3H) 7.74 (s, 1H), AH),
T8e4yaper -UHpPOoS1ZEORNRLEEBCHB) Ch aafstge fs’l OWH}Q 0,
1
crhBoRiteny 1978 5onk B At s 73.5,
a@ﬂ{amtBlg@@@SZ [1- (2, 6-di chl orophenyl ) - 1H pyrazol e- 4-car
bonyl ] phenoxy}- propionic acid. Prepared from
6- brono- 3-f ornyl chronone, 2, 6-di chl or ophenyl hydr azi ne
Cangoaemyls 2- br onopr opi onat}éYa‘ﬁ%b@}éiT—ng to GP1, GP2 and
S(E‘EB LG MS (anlOn8): Rt 255 gin, 482.9 mz [M- H +
NVMR (CDCI3) : d 1.65 (d J = 6.8 Hz, 3H), 4.91 (q,
BJOsx 6.8 Hz, 1H), 6.93 (leJ— 18.9 Hz 1H), 7.41-7.53
N%ng 3H), 7.62(dd, J =8 .5 Hz, 1H), 7.74 (d, J =
24, 1H), 8.17 (s, 1H), ]8 28 ( 1H); 13C NMR (CDCI 3):
1d.28.9, 75.1, 114.9, 11608} 124, 2, 129.3, 130.7,
K% 2.0,133.6, 134.5,135. 6, 436.4, 137.6, 143.6, 155.1,
3.6, 187.8.{4-Brono-2- ?1 - (2-cyano- phenyl ) -1
MLpyrazol e- 4- car bonyl | phgnoxy}acetic acid. Prepared
from 6-brono-3-fornyl chronone, 2-hydrazi nobenzonitril
(prepared according to van der My, et al. J. Med.
ACherafe20@3, v2RR8—2ebe)s iaridretdlyls shrodmsddet atype is the

ccor%53 2&5% %ffgg’s’ %% %3&3%&"'111'\'(32%&%?61%&@11% _

cbmpbsitidndz, 1 H), 7.8 (m 4H), 8.29 (d, = 8.3 Hz,
1 H, 9.03 (s, 1 H, 9.66 (s, 1H, 13. O4(br s, 1H).
{4-Bromp-2-[1 -(2-ethoxyphenyl)-1
sHyr azol e- 4- car bongh] phenoxy}acetic acid. Prepared
from 6-brorm-3-forngi gonone, 2-ethoxyphenyl hydrazi ne
BiRe et hyl 2- bronpacetdfe according to GP1, GP2 and
GP3: LC/ M5 (anlOp8): Rt 2. 33 mn, mz 446.7 [M+ H +;
IH NWR (CDCI3): d 1.47 (t, J =7.0 Hz, 3H), 4.18 (q, J
N2,@. 0 Hz, 2H), 4.78%=(8: EFA) 6.97 (d, J = 8.9 Hz, 1H),
709(d J =8.7 Hz 7.3 J-79

KeR), 7.64 (dd, J—Séng} HSSEB’ 2985 (T 83_%5
ngg( 7.80 (dd, J 7. 459, 1.6 Hz, 1H), 822(3 1H),

5 (s, 1H).

{ 4- Br ono- 2- [1 (4- br ono- 2- et hyl phenyl ) - 1H pyrazol e- 4-ca
rbonyl | phenoxy}aceti c aC|d Pre ared from
Pg.288 ono- 3- f or myl chr § Thothe 1ayet < 0.59)

4- br ono- 2- et hyl phenyl hydra2| ne and et hyl bronpacetate

according to GP1, GP2 and GP3: LC M5 (an10n8) Rt 2.78
Then,e It 1506 16 l[d\ﬂlstH]nc;e 1 NvR1(CDGIBR)e L W 10* 6Q(t:(jl (&t

A Hz, 3 J =7.8,

Do sl 305 s et s o
18 for &, 1 vieH) i ndexd o f da,pp]r@uSnaEté-]zy 1LH)7,0. 7 56 (s, 1H),
7.65 (d, J =8.7 Hz, 1H), 7.72 (s, 1H), (75 1H),
T@lelgﬂl(esleq%lq FBGri g 1S (a@pﬁﬁéﬁawﬁﬁérnw) at 25°¢,

Zq’rad}% %a%%%gﬁ CpPonq' e?4%cet Il% acfaC{: fge(f),alr %?Hz) . The
k@@m&ﬁmmwmraﬁ rtmanﬂlmdmlndarmm(:elmp of

ccording to GP1 2 and GP3:

S CIEPhA i Ch g Y ST S g S e
24 clbl e t(hes) betBueﬁeri‘thhelH)aﬂgélO-mJté}ﬂLa(Jrnarﬂi-l)th& 15
(t, J =7.5 Hz, 1H), 7.29-7.40 (m 4H), 7.62-7.68 (m
2H), 7.90 (d, J = 9.0 Hz, 1%%3 8.17 (s, 1H), 8.60 (s,
1H).

{4- Brono- 2-[ 1- (2- net hyl t hi ophenyl ) - 1H pyr azol e- 4- car bo
nyl ] phenoxy}acetic acid. Prepared from
6 bronD 3 fornylchronnne 2 nethylthlophenylhydra2|ne

o T T o a ~~ A

ha%3%r3ve%3%§§tlcularly
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GP2 and GP3: LO M5 (anlOn8): R 2.74 min, 506.8 mz [M

- H+ 1HNWR (CDCI3): d 1.72 (d, J = 7.0 Hz, 3H),
wQ@2005/181842 3H), 4.98 (q, J = 7.0 Hz , 1H) 7. 03 FdI/EB2065/006140

8.9 Hz, 1H)1 7.28-7.30 (m 1H) 7.46 (d, J = 8.1 Hz,

1H 7.59 (s, 1H), 7.67 (dd, J=8.9,2.43Hz_1H) 7.81
(d, J = 2.6 Hz, 1H), 8.19 (s, 1H) 8.34 (s, 1H).
2-{4-Brono-2-[1- (2, 4-di chl orophenyl ) - 1H pyr azol e- 4- car
bonyl ] phenoxy}- propionic acid. Prepared from
dépbsotred31hgemy| Fheonenéat2oasdichtbeogheayihpdr d2vRe are

S oS AR B OBRR S Ga % 483 82 TM L
1H NMR (CDCI3) : d 1.50 (d, J = 6.0 Hz, 3H), 4.75 (q,

e ey, A0y l-Befgitgbn, 406400

tRe540716%Wiam cPhpositédbn(sinlHpr 8ch€ py. wekpht8. 32
(s, 1H).{4-Bronp-2-[1 -(2-trifluoronethoxyphenyl)-1

H pyrazol e-4- carbonyl ] phenoxy}acetic acid. Prepared
Cbmpaménhsono- 3- f or nyl chrdnpyeye Lght

tr| f I uor onet hoxyphenyl hygg azupg and et hyl bronpacetate

géordlng to GP1, GP2 an LC/ MBS (an10n8) Rt 2.43
BaDN, Nz 482.7[M- H] 2(1I+NMR(CDCI$) d 4.77 (s,
2%%, 6.95 (d, J = 7. 45 7 50 (m SFD 7.65
Negd, J = 8.0, 25Hz 77]3 = 2.4 Hz, 1H)
Li,82 (s, 1H), 8.23 (s 1(H)1 8. 140 (s 1H). {2-[1
FéZ 6- Di chl orophenyl ) -1

pyrazol e- 4-car bonyl ] - 4- e{’hyl?Jhenoxy} acetic acid.

aRcepared from 6-ethyl - 3-6 05 nyl £hr onone,

2, 6-di chl orophenyl hydrazi ne and et hyl bronpacetate
according to GP1, GP2 and GP3: LC/ M5 (anlOn8): Rt 2.25
Ampl?fef@r&’e@l@a%o[er'epH]s-ltle UMBS(SCM thid Lrdep( tlS the

3H)
g%a@:@ @&183 = 1§97 PME)dufﬁF by, §§h?t$4 a(“th hfﬁ)ln%(ti‘@ 7.54
fomM oftihg @oktbolsytib):, 8.25 (S1 1H).
{4-Brono-2-[1-(2, 4-di net hyl phenyl ) - 1H pyr azol e- 4- car bo
nyl ] phenoxy}acetic acid. Prepared from
6- br ono- 3-f or nyl chronone, 2, 4-di net hyl phenyl hydr azi ne
and et hyl bronoacetate accordlng to GP1, GP2 and GP3:
CompwBena$E0n8) : Rt 2. 41 BiRY WeE9R®8. 7 [M- H ; 1H
MR (CDCI3) @ d 2.26 (s,73H), 2.40 (s, 3H), 4.75 (s,
Zm 6.91 (d, J = 8.9 Hz, 1m 7.1]_(¢ J =8.1Hz ,
ByPh. 7.17 (s, 1H), 7.23 ¢8, J = 8.1 Hz, 1H), 7.60 (dd,
2 928(9 2.46 Hz, 1H), 7974 (s 1H), 8.15 (s, 1H)
Liikfp. 2- { 4- Bromo- 2- [ 1- (2, 40P et hyl phenyl ) - 1H- pyrazol e- 4
g.6arbonyl | phenoxy}- propiogic acid. Prepared from
6- br ono- 3- fornyl chronon, 2, 4-di net hyl phenyl hydr azi ne
Mnp@s et hyl 2- bronnproplonét@ according to GP1, GP2 and
GP3: LO M5 (anlOn8): Rt 2.40 nln mz 442.7 [M- H ;
IH NVR (CDC13) : d 1.67 (d, J = 6.9 Hz, 3H), 2.25 (s,
T2id) gl2.4B S shidh) ame gFefgrably GisedAin partiguday dave

‘b_el) p%:‘f)%f?zt(lﬁjs'_b\]lls%g]dz lﬁ(zj’th% _ta%l:lee?ze(l(%ﬂ-l_b 78.1;, (i. -

Hz, 7.73 (s, 1H), 8.15-8.16 (m 2H).

[ "i"lZ"l —% ) —
Ff%%?%zo eéﬁ car bonyl ) - 4- br onophenox 1;&%&%0 agpé? 189
Are Barﬁg fir@ne prono- 3- f or nyl chr onope,2.75 3.2
benzyl hydrazi ne_and ethyl bronpacetate according to
MengPRy ahd/ @P3: LG/ MS (anlOn8): R 22120|3nn mz-12
44— M—H—— - NVYR(EDEFS)——d—4—70—S; —5-36

(s, 2H), 6.88 (d, J = 8.7 Hz, 1H), 7.28-7. 30 (n1 2H) ,
7.40-7.46 (m 3H), 7.57 (d, J = 8.9 Hz, 1H), 7. 63 (s,

1H), 8.01 (s, 1H), 8.04 (s, 1#). 2-[2-(1 -Benzyl -1
H pyrazol e- 4- car bonyl ) - 4- br onophenoxy] pr opi oni ¢ aci d.
Prepared from 6-brono-3-formnyl chronone,
benzylhydra2|ne and ethyl 2 bronDproplonate accordlng

a e~ A P, - . . "~ A~
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(d, J = 2.4 Hz, 1H), 8.22 (s, 1H) 8.45 (s,
1H). 2-{4-Brono-2-[ 1- (3, 4-di chl or o- phenyl ) - 1H pyr azol e-

wol2wantissy| ] phenoxy} - propionic acid. Prepared,dT/BpP005/006140

6- br ono- 3-fornyl chronon, 3, 4-di chl orophenyl hydr azi ne
and et hyl 2-bronopropi onate according to GP1, GP2 and
GP3: LU M (anlOn8): Rt 2.83 mn, mz 482.6 [M- H 1H
NVR (CDCI3): d 1.63 (d, J = 6.8 Hz, 3H), 4.93 (q, J =
6.9 Hz, 1H)16.92 (d, J = 9.03 Hz, 1H), 7 55-7 65 (m
Fyrard 70 m(Es i poAre3 (@) J = 2.25 [Hz, 54K, [s. 20 62,

%éfr@rc}rmv\ez 1[ridééxz met hoxyphenyl ) - 1H p\l/f%\ggl g- 4- (::Lalrllk?gn
yaherioxyilp o iomianacialafr epared |froni 2
-et I-3 farny 2, 6-di chl dr ophenyl hydr azi ne
Ce‘%/ otboroﬂ‘%d; 7glgg)onate according to GP1,|] GP2 and
ﬂtld—cﬂdﬁiﬁrﬂdﬁlfﬁlaﬁ dodSdiny Mz 444.7 [M - HR ;
HNI\/R‘\gCDCIS) d1.68 (d, J =7.0 Hz, 3H), 3. 95 (s,
: J—70Hz 1H), 6.99 ([d, J = 8.|7 Hz,
H, 7.10 (d, J =85 Hz ;[ IH, 7.14 (s, 1H),
37 7.43 (m1 H, 7.63 (dd, J =8.9, 2.6 Hz,| 1H),
(s 1H) 7.79 (s,1H), 8.19 (s, [1H), 8.62 (s, 1H).
‘7&1‘)&51‘&” z.‘eslllsﬂH}?va"cl%é))’a{@@&f@lrfb clarbopyl ) phenoxyj ac
tic actd. A mxture of ethyl
-t tRIGY Zl%%ﬂr?enyl 1H pyrazol e- 4- car honyl ) phenoxyacet at

048 num and - £0&PdC([T00mg) 1T MG
5@?%6‘3%% LBy érr;; at nospher e of hydrogen
h, then filter d through a pad of MBritle &ahd GHz)
£ it ru ottt —was—hypdtehyzEtecToE O /9
e
- (4- br ono- 2- chll dioMHeny| )

1 Aot 1 o Aanl A D ana
J ACCTT U AT T U, rropya

rn

hm'—\I\II— {nl—\hm fer i< rn

Q0O O~
o —
p

CD
U(D

4 bronD 2 chlorophenylhydra2|ne and et hyl bronpacetate

according.to GP1 , GP2 an C/ M5 (anlOn8
Thes pedie %ll?inz o2 §16 SRS HﬂesenfﬁlaNﬁls (%I\/S@) ’%?mfl?fy and
nod r&str8c@edz tBhe hedd ildhed FFasesHz, 1H), 6.92
(d, J =8.9 Hz, 1H), 7.53 (d, J = 2.5 Hz, 1H), 7.59
(d. J =8.5 Hz, 1H, 7.66 (dd, J = 9.0, 2.5 Hz, 1H),
A%)ﬁ)%@t@%@ou]sl'y &I-hl)% lgy%%l‘%? 1%'1‘-05001&&4 pyd.a hatodikiHz,
S,

S flm\ OB, ENE ISOHEGEop ey 1B BHIRASS 01% 14+ 98

ERRME lRhengx W t@lreoma%rc 7aQ:|dilldP|b%0%rc@ﬁefvreQm Moreover

6- br ono- 3-f or nyl chr onone,

umrmﬂn&rl@melnmwcﬁrléﬂtﬁ@%&fettﬁxﬂ L VSO R GTH GHR e Y
BGGRY AR 10 RBhr &2 A G ddiMed.an10n8): Rt 2. 61
min°mz 516.6 [M- H + 1H NVR (DVBO): d 1.33 (d, J =
6.8 Hz, 3H) 4.94 (q, J = 7.0 Hz, 1H) , 6.92 (d, J =
A%c%ﬂézl'ngl"@o 7Fa|)§ﬁ>t(h%r Yetinehddt ofHonel ﬁﬁm(rgcdbon] %the

, 7.99 (s, 2H), 8.26 (s, 1H), 2 (s,
sition of the layer may also be effected by using at

l?ea{s Bcfmo%r[ées( 2 ﬁed'o@p%mmwll)s H%e@)ﬂ@izqif -#r carb

onyl ] phenoxy}- propionic acid. Prepared from
Bldptard-<3 nehradnsaesh Ewrmeort&mw yidraaAirgetion

Y. - o R and
og%a%l%éﬁg%(cgﬂ OES : tc@)RLtrHC}‘ltZGCOa zc;SQt(éF%j [OM + |_e|]a+
dlaﬂqwme(cbme.r&-l.sz (d, J = 6. 8 Hz, 3H), 4.93 (q, J
6.8 Hz 1H), 6.91 (d, J = 8.9 Hz, 1H), 7.54 (dd, J =
83 2.3 Hz, 2H), 7.66 (dd, J = 8.9, 2.5 Hz, 1H), 7.78
o, apblH @Bo O KA, lﬁa)st SWES SQRECRss a@\@n@gmsly

%(a%]jt)e(s qab%j?r?atfl)sbn a{ﬁa@'e%a%l[n]g a varying layer

H pyr azol e- 4- car bonyl ] phenoxg%aceti c acid. Prepared
from 6- br ono- 3-f or nyl chr onone;

2, 6-di et hyl phenyl hydrazi ne and et hyl bronpacetate
according to GP1 , GP2 and GP3: LC/ M5 (anlOn8): Rt
2.54 rrin, n12 457 O [M - H]+; 1IH NVMR (CDCI 3) : d 1.27

~ o~
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and et hyl bronpacetate according to GP1, GP2 and GP3:
LOMS (anlOp8): Rt 2.49 min, mz 450.9 [M+ H +; 1H

woRMsARA 3): d 2.16 (s, 3H), 4.80 (s, 2H) 1 GPEBEPMWN5/A6140

= 9.1 Hz, 1H), 7.30 (m 1H), 7.34-7.40 (m 2H), 7.66

(d, 1H), 7.77 (m 1H), 8.13 (s, 1H); 8.24 (s, 1H).

2-{4-Brono-2-[1-(2, 6-di net hyl phenyl ) - 1H pyr azol e- 4-car

bonyl ] phenoxy}- propionic acid. Prepared from

6- br ono- 3-f or nyl chronone, 2, 6-di net hyl phenyl hydr azi ne
o%tllﬁytloanbrt@lrr@pm@i @n aitle:emci@md ipleg peo dGel 1a rGR2 and

. - +
KGR CHLINY B2 M e A RN Fee
s@lﬂ)Satr%t%sﬁﬂafa\J:e— 7.0 Hz 1H) 6. 97 (d’ J =8.9 H,
1H, 7.19 (d, J =7.5 Hz 2H), 7.28-7.32 (m 1H), 7.63
(d, J =8.1 H, 1H), 7.75 (m 1H), 8.05 (s, 1H), 8.22
ThSs :Ué)yer com OSlthI’l variation could be also achieved by
2-{4-Brono-2-[ 1- 6- di et hyl phenyg) 1H—p razol e- 4- carb
Gy GG FFISES oM SGCTE SPee b G FOHECE O BY
Bl 19TRr3 i Gt PR 1 t4.for Preidelsehenyinisd gzidtesses
and et hyl 2-bronopropi onate according to GP1 , GP2 and
aPPriise ST &XEORE)S PRYSABY MaROInCEPAsd.td v 1] +;
p%'it@%a&c@@e@tr& :beQign' :levaéibr(arﬂlo@")or %pﬁﬂ:‘t%ﬂl@tg( Mchemical
, 18-2.48 (m (s, 1H (g, J 6.8
wapmode@oeztt(ldm Pr= pglao“»rq%z ingycer G@@@lC?L @Ry |
djeiiposjtl%qj(d J 7.7 Hz, 1H), 7.42 (d, J 8.1 Hz,
, .65 (d, J 9.0 Hz, 1H), 7.77(8-1H), 7.86 (s,
8.06 (s, 1H), 8.22 (s, 1H).
Ony‘%jl%f%{m A TP o QP 0RY |G i bRy 1Azl eifs car b

phenoxy}- propionic acid. Prepared from

s/l fdiriemsner 26 drddiaAlpRaRASHideez fe 9. the
| P d
(Jé[]c‘icgﬁbgg %éﬁ@ét@ﬁﬁ%ﬂt@@%ﬁ% f'éoo]eff gj?er?tn

CL:HlNNFbe( @pad)ed dloltIQ-‘—];ntETlC(Qﬂ PIH)POSE 67 (d J = 7 0
Hz, 2H), 4.92 (g, J = 6.8 Hz, 1H), 6.96 (d, J = 8.9
Hz, 1H), 7.27- 7.53 (m,4H), 7.58-7.67 (m 1H), 7.73
Hisy. IH) ,sh®wk7 thes si)st @tz a(fg:e]g:H)the subsequent step of
4 Br ( r yd) |
-nccao gI}HZ t{wc]aenoi;':i?ace %Qc&ag%o? gﬂr{; t;thrlegd ‘?agr'oirﬁaqwq;p e
Brdaresmy- 3:-Heorand tchrgoneree ,uncovered by planarlzlng the

cadc‘-’gco ?dd Fsﬂugr gcpe\éro IlE%I d %r% %@% ee %qﬁst (an kaH %[Bﬁ%eé dlfas

2 O 1grmgund Z.lmﬁ@. &Hd\/llayl-qr ;7 i NVR (DNSO d@ting had

4. 75 J

sk 1R L Ty g By (elg 3 e apps
th@¥rdresd 2ldain and thereby made accessible.
{4-Bronp-2-[1-(4-trifluoronethyl phenyl)-1H pyrazol e- 4-

car bonyl ] phenoxy}- acetic acid. Prepared from

Bi-dr am-shdwdy ra/lsﬁ_fb’smfmrmqt process step in which the first
4-trifluorometh | hydrazi ne and .et hyl

St of 48 AT P T R RSP TS IR
dedind)on Rtf X188 Idyer M 2or6he r{d\zjatﬂ-ﬂe stitidNMVR ing of

4,78 6.92 (d,
e (ot Pestging op Sy 5E Fercial aiytie by copting 3
a9ft9eﬂ”|21.t s pedh t(rd:O\ﬂereCB % hzos idH)we By 2§3:1(L3qtd|.ﬂ-®d layer

65 B 2-(1 ht hal
ol A b T S TRt ke nae Hmish eSO of
éﬁ@rp&slbilmﬁ Sorndnh €3y ape: L -dwpht Wiy dregd dres afidvhich

eth | brormacet ate accordi ng to GP1,
RO IO £ T 11O R D T S At

CNL\A%J(@QJS) d 4.78 (s, 2H), 6.93 (d, J = 8.85 Hz,

1H), 7.52-7.68 (m 6H), 7.73-7.82 (m, 2H), 7.93-8.05
(m 2H), 8.33 (s, 1H), 8.38 (s, 1H). General synthetic
route 1V General procedure 516GP5): A mixture of ethyl
2- (2- bronpacetyl ) phenoxyacetate (0.1 mmol) and am de
(X =0 or thioamde (X =39) (2.5 mvl) was heated
neat |n the mcrovvave for 3 hours at 140 OC After

o o o L 1. .
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was prepared from

[ 4- bronp- 2- (2- br onpacet yl ) phenoxy] aceti ¢ aci d et hyl
westoen2aml 4- et hyl benzam de accordi ng to GP5 BOEES83/006140

LC M5 (anl0p8) Rt 2.80 min, mz 418/ 420 [M+ H +; 1H

NVR (CDCI3) : d 1.36 (t, 3H), 4.10 (q, 2H), 4.88 (s,

2H), 7.07 (m 3H), 7.47 (d, 1H), 8.00 (d, 2H), 8.20

(s, 1H), 8.82 (s, 1H), 13.4 (br s, 1H).

[ 2- (2-Benzyl oxazol - 4-yl) - 4- bronnphenoxy]acetlc aci d.

Titl e conpound was prepared from

e C l;

B N e e e

ma@/ B eéﬁeope)i leOZ gramphe, nby 98gsphutipp+inlg RNRtable

I??%I’I?) Or5ﬁ)y a’%t('ghfg@:%}b O§4d8§1 F%@nacglog.teﬂanﬁm

IhHﬁperat@bn 9; oxidation in an oxygen plasma may
a 45B00105 250 8o( Bambaaxkhenzyl L axagel cdzylihghenoxy
facet aci ? Pe conmpound was prepared from

[4 br ono- 2- (2 br onbacet yl ) phenoxy] aceti c aC|d et hyl

st d_2-(3- t am .
B B L Y R A ) YR 3. JarReA o T T O
o] several structures 9. According to the 1nventlon said
2-chl 4- £ I I I
A5 B2 2ol 2 ibonat Lum e g boaae - e
cb%pbeamﬁo&s(albmqwaadetﬁbpran@kyp@m@hmmlaaldoeahwmbstrate

SR A R S B S5y e

SIrZ o440 [defeIﬂ]e'ht optical properties, different

4- Brqno- 2-[,2- chl or ohen oxazal henao
CHEBR R0 o L P 8 EEBRBOn A MAE S S 80 T Pa helg)f%}s
r[e%'d%l'c@mrea-y( 2hhrcomeacet y;lr) plhiefenenac etdomeaaiic sgt Hyle .

ester a 2, 6- |chlorophenyl et am de according to
s v FC B V8 "l T8 RETD R o 1t
456/458/460 [M+ H +.

4- Brono- 2-[ 2- (4- nethoxyb zyl oxazol phenoxy}ace
{hleC PG S STIRAIE Y8dmFo (i t\%ﬁs r%‘nﬁlon

1M 2 +2thico rRasatastiphe f&ﬁ:X )b]petqeial 1C caGindrtshHaving a
ester and 2-(4-nmet hoxyphenyl)acetanm de- accordlfn%81
1 e V@ rasEY o P8 TSRy ProReE 4 AN/ O 2 fhgrent
FHhitnshidiNVR (CDCI3) @ d 3.72 (s, 3H), 4.14 (s, 1H),
4.85 (s, 1H), 6.92 (m 2H), 7.02 (d, 1H), 7.2 (d,
1H) 17.23 (d, 1H), 7.44 (d, 1H), 8.05 (s, 1H), 8.67 (s,
%H%d[%F%g% Qg%é% reﬂgecﬁﬁﬁely ﬁtﬁrcﬁ%rﬁf 9 oﬁ thi

r ono pheny i azo yl)p enoxy acetic
P i 1 vELv étcrowé@dﬁdi VY 5 ep B Fssn @ heigh

t I
S R B LG 15,9 8700
G e(rarEyp)c tRived.y6 Yimitin,  imy ztk@g@)r[d\ejﬁ ol-ﬂ] smaller than

A0 v GO M. dBFp8Tma Sabho! ChapBasPFRE 10 he. ) °C°

[ 4- bronp- 2- (2- br onoacet yl ) phenoxy] aceti c acid ethyI
ester and 2- (4 chIorophenyl)thloacetanIde accord

G il STEPIITENTS AL OPE)L RS2 B9 (i LTy TS T als
&d\ﬂl*d Hetiq sI\iI\fI%o( Q@CIa Yayed 4 4 (f:brnzI'ﬂ)he %t&@ldt%re 9 of
oH) . 7.06 1H), 7.45 (m 5H), 8.33 (s,

s ’pﬂqﬁltlf@ll Brustungd lesitar d- Syt h@taicch rS&HUé:t\Vlre 9 of
{FRNYA i PrRegAW e £ H{FR) 13hesicofd coméarlse another

carbonylthlazoles A m xture of the thioam

MRS D 3gin cf AE NFHINge tey | Hhey derfiedeiadt r?é%qgﬂratd@tsm 1.2
JIl e eSSt reredl i dh I Qo ¢1QQI tenper at ur e under
argon. The volatilé materials were renoved under
reduced pressure without heating to give the
correspondi ng N - thloaroylfoﬂﬁan1d|ne whi ch was used
without further purification in the next step.To a
solution of the ethyl 2-(2- bronDacetyI)phenoxyacetate
( 1 nnDI) and the N thloaroylfornanIdlne ( 1 mol)
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To a solution of the hydroximc acid chloride (1.0
mmol ) and (4-brono-2- propynoyl phenoxy) acetic acid
wetdglhzesier (1.0 nmol) in dry CH2Cl 2 (3.7 nl)P@EEP2005/006140
slowy added a solution of Et3N ( 1.0 mml) in dry
CH2Cl 2 (0.6 nL) over a period of 4 hours (use of
syringe-punp). After conpletion of the addition, the
reaction m xture was washedwith water, brine, dried
(MgS™) and concentrated in vacuo. The crude oil was
purified by flash chromat ography to give the
Figr rC%ﬁlBngltrJ].gill %%h%%mleggnc' ¥abi Y8asSKRt Reabsifing
nt ermedi at'e
di 4 fBrems- @pt@pﬁylpm@pdxyyaéeﬁmébA@ﬁdtéﬁhypré§Fé#0n of the

cggggaf@%w‘éﬁ% %59@;;\"%;2 ém %ftq&%eg@g@%hydec@%%% RS the

pEReCDINIEntd oh. 2910t CoBH)jinazigh cqulgHpe @cMeQ@d by

%H)o 1 Tgﬁ'xé 2":&1% aJcH)l§ %5\36 Qw()d ma:l:'é% 1 az 59% n( 3n e1 'ﬂ)a'y e]:o 046

compdnaxg- 3here¢eﬂhwb$lka@ympteglzlﬁnym)@héﬁ@%ﬁp&aeﬂmc
aC|d ethyl _es a d 78 0C) solution of

PR LA S%Iﬁ)lacg-ee-t%yl érc‘i‘g’% 5005 g, 40.0 mmol) in dry
THF (40 n1 ) was slowy added a 2.5 Msolution of

utyl Liit hi,umin_hexanes (14. 36,3 I I
1B FPLAG D S0 RALEEoate. T8 ES RE R Pe Cs Plain a
p&e&@&ﬁemredrtana oooltée (PrégeBE) sselpst istwwaf with reference

%1 J_@Z]r{%szslf or_ny! en(}xy) cet I'Ycﬁlf%%l Oetfh¥|heU§>r%0885, first

cﬁbﬁpue&m@nsubﬁerbeaCU|dm mn@pmmedmhy sipplried tdaton & @C
for 45 mn Sat ur.at e a% C% ggo i ma%_ibomdy
SRS EEN Ho Tactn T K sS Por SRS 5y B2 8
rédferchhe qmm@ederseaw ia@rl IMHBXt Mhe ds sal lcoserd nigo 3wamme

up to roomte eratur The has S re separat nd
AR " S0 s st s B T Common

1qq1°€morfed t@cgaﬁl@a@wmamefee a\paﬂhedi vmmﬁd:hr |mvedmee;10ns 6
N%§O4) and concentrated in vacuo. The crude oi

P i - COREAT e Hr RGEOG Rty PS0REe thert dgder 7 s
dietﬁcfsrl%of ¥n Y arigniadde R yt&ieyrsﬁh%*t&iap:@omﬂﬁd:h has been

s ] L RS LT B T 8 U 3802,

MBS AIRNCERL RatRE IdRpPERGUHA dr0 o e W dHddp sBanpeurd ass or

as aIe yell ow oi | 69.6 19.7 mmol, 54% . LC NS
nJ%W&)lthOM Fordi etz 4 -MHOWRYRF fnauréﬁyer |

t(hqgiln@ss G043 Syt ]3_53]1n(ttvh1@‘|)oas45 26 Gelddted to be

1 (S12H), 5.79 (ys, 1H)16.74 (d, 1H, 7. 39 (dd 1H1
sp H;re(ad: ag_bto completely enclose the layer 7. This Is

a[c‘}u%r\@?io'k%/ (Sitddvmgidd Sl'aly%fB"dHlQﬂ&f&)Q )ghengey iagatd ¢
acid ethyl” ester. To a solution
Whay Grfo-LRS(S1-AdY Bhe a—amqmémﬂn@q%wfpr% AIRA )R ting
ﬁnoewl]sacpqasce Qﬁ ety L8 (D 9B % 46 JTRlA), i n

.) was added activated MiQ2 in 2 portions
( 1. 5 g + 1 g) and the reaction was stirred for 90
THA flh Sld G WRss Tddd ankd, ofd Adpanah & L&ldihe m&%out
and the filtrate was concentrated in vacuo to give the
anyt lunautgiourtt 05 dXanw sl by sy, 0f2 the mpinagagtion

Y/ M4z 3 [

%ﬂ%é{l@%o%eg%eox% SAe t&{"!ﬂlg 3017<:(t5i§’e1 , ulre]c:%'l NVRce the
e et 2 @ lr (d,doeg) nok e“sn(ndccom%etesln@qrstlnuous

&wera( %r%(eoms 2 O Ry J(}%@g[s[’hcgpq?ﬁ@ aeetdC anid & hylis

ester.” To a solution
B YBirtad nettnd i deariydr opfy oy ) sheavoxk vcieth @kgeilipcated on
ethyl ester (0.83 g, 2.16 mmol) in nmethanol (20 m )
was added a 0. 1M aqueous sol ution of Na2B4O7 (10 ml ).
After stirring for 2 - 3 m ndBes at roomtenperature,
Et 20 and 1N aq. HCl were added. The phases were
separated, and the organi c phase was washed with
brlne dr|ed (NgSCﬂ) and concentrated |n vacuo to glve

1. . * 4 .
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fl uorobenzonitrile according to GP10, GP1 1, GP2 and
GP3: LM (anlOn8) Rt 2.49, nmfz 391.4 [M- H|

wq ZooBnousw2 2- [ 3- (4- met hoxy- phenyl ) -[1, 2, 4] oxadlmEPEOymmm

] phenoxy}acetic acid. Title conpound was prepared from
5- br ono- 2- hydr oxybenzoi ¢ acid nethyl ester and

4- met hoxybenzonitrile according to GP10, GP1 1, GP2

and GP3: LC M5 (anlOn8) Rt 2.44 mn, mz 403.4 [M -

H " . {4-Brono-2-[3-(4-chl orophenyl ) - [

the, flogadcazsing- yl ppRehofyPdcefifc dasing fhe gemoval of
tBQWEQQEQ Wa3 R p%fggdf59€1%hg&gg9 2=hydeaxyheezeksul t

nmet hyl estér an | or obenzonitril e accordi ng
wh@capxema@pg is opzeandadr3: aECERBWRaADOASY -REB2. 68
4

?Eﬂgtqké 9%@%6&¥LFF SSF&XS%K0%§pﬁény|YlFT ?Efgigdia
stohcBuykpplenoxy}acetic acid. Title conpound was
prepared from 5-brono- 2- hydroxybenzoi c aci d net hyl

ester and 4-trifl uoronethoxybenzonitrile according to
AGRLEAi6R1 th, t6R2 iandnGRdn LOEMBredntdi®n RE 2heopgisitively

sg{rglf%tslge% [ ye.}”Hgg c(aéle%’\_@eg:%g glg)onl ﬁl)q A.T.g%%éc( ?a)ez '§|)J.’de of

tBH) substrate 1, in particular on the top side 2 of the

r QN [L3- ( th p I ] a2z ke 1.
SE R Fadetr e 2E G TPE RO GT s Shar el e
5- br ono- 2- hydroxyben20|c acid nethyl ester and

3- et hoxyhenzani tril e_accor , G2
O G o e AT
el ehdneR reBiBGt 6k 1y dpdi8tlly, adHjived cd@mests2He.g. a
F%e%%ﬁ(lg ’l(eﬁilél),’lﬁ}ies g&ftc(e’g slis ’e_p7s' %e(ssé’rig_el)d’ aZ)'oQ;e gn%’yl
p{aé:tlimrlﬁrziy[ %d(vémﬁﬁlg@ro@isli@nyall)so[ be carried out a number of

4] oxadi -5-vyl] phengxylacetic acid. Titl

Sﬁﬁ%u a(c4 ﬁiﬁ%p e@opﬁ&ﬁﬁ§ %Poﬁﬁo Uﬁ?HFOXV& 2GYET
skGiud tRetiyl. ester and 3- chl orobenzonitrile according
to GP10, GP1 1, GP2 and GP3: LO M5 (anlOn8) Rt
2.69mn, nmz 407.4 [M- H ; 1H NWR (DMSO: d 4.97 (s,
Tgﬂé)z,la -e%sg%hilﬂﬂ) foren (RidMultilavied, sthucthrB ngd cdrdrise

.2, (s, : _ ,
the. BRdito PEIPSIAS 149 (dort@fyl pIiERATCE 2PA Gadi®a
el RereX Wayaeetdah aeinhribd I da@mRowt waserial
prepared from 5-brono-2- hydroxybenzai c acid nethyl
whdicdy Dy UEEST N or Memﬂta&h%ﬁ FHifiEe Lo PR g o

rt@RE 1, GP2 and GP3: LC/Ms (anlOn8) Rt 2.83 mn,
mz 441.4 [M - H] 7 1H NWR (DNBCU 6) : d 4.97 (s, 2H)
7.2 (d, 1H), 7.8 (dd, 1H), 7.9 (d, 2H), 8.2 (d, 1H),
E8;L4<1338 Hdws an 1ntermed1ate stage of the process similar
ro

(2- met hoxyphenyl 1 2, 4] oxadi azol -
%e‘-ﬁ&(y}lé’ce‘-{tqrc ettt 'HL%/]i%éflé}c; s [ ’%’éL r%ﬂ#
ﬂMl&M&@@%'&g@%l@ﬂﬂMc@ﬁl &Daﬁdlsed to

2-'met hoxybenzonitril e according to GP10,
RHRAUGEs 2 Fyaws {larE0Ns)v ifth 2ingpvAned Hes s ¥ [aw}d jqgions
51 ]1|?l1 NYR (HPYB Kl trqat% 51a(53,be%79 ,ccﬂ&t% (Sforz@xarr%l?e with

m 3H), 7.5 (t, 1FD 7.7 :
H tQH%Sl%F4 Br ono- 2- [ 3- ( 2- chlorophenyl) [1

, 2, 4] oxadi azol - 5-yl ] phenoxy}acetic acid. Title

conpound was prepared from 5-brono-2-hydroxybenzoic
The dhaestthyie Sprctad . THMHbDBenfduqe & Faoidilng ens

2 (B

THTNT TR T AR OV o e s,
Hrounded dy mncemtscr,c Zing 8193 sha@e( dincayeregl (regions
(d, 1H, 8.1
(s,1FD.{2-[3-(3,5-Bis-trifIuoronethyl-phenyl)-[1,2,4]o
xadi azol - 5-yl ] -4-brono- phenoxy}- acetic acid. Title
conmpound was prepared from 5-brono-2-hydroxybenzoic
acid nethyl ester and
3, 5- blstrlfluoronethoxybenzonltrlle accordlng to GPlO

~~ A A P, - A PN N\ PN NSNS
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{4- Brono- 2-[ 3- (4- net hoxy- benzyl ) -[ 1, 2, 4] oxadi azol - 5-yI
] - phenoxy}-acetic acid. Title conpound was prepared
WO e B8l ono- 2- hydr oxybenzoi ¢ acid nmet hyl estBCT/EPa#05/006140
(4- met hoxyphenyl ) acetonitrile according to GP10, GP1
1, GP2 and GP3: LC/ MS (anlOn8) Rt 2.25 mn, mz 417.4
[M-H ; 1IHNW (DVMSO-d6) : d 4.1 (s, 2H), 4.9 (s,
2H), 6.9 (d, 2H), 7.1 (d, 1H), 7.2 (d, 2H), 7.7 (d,
1H), 8.0 (s,
(felr. f41BsbrBL20h3sE2- AOHoRy4ben2pliy- Fing, aF6Raghapsr-
e c c T c u S
R A T i lsylllmted
bestap andcethEthgxyCQBQnyﬁ)daééﬁ@ﬁntrmﬁélaec@rémﬁélﬁé

il T, Bl B IO By s

—4r1 (ﬂ;tﬁH}pc&er@sg ZHﬁ;us 9r§§pegH}ve1yolp@re§Hpng rl

ofiigPons?S paled b Sheedafe) Sret) bzt by o

bepheenxﬁheatsb|neaghdoﬁmuhg c@ngoamaawasrprépam@dSﬂm@nﬂn
5- br ono- 2- hydr oxybenzoi ¢ acid nmethyl ester and (2-

S¢ffor ophenyl Yacetonitrile according to- GP10, GPl 1,

GP2 and GP3: LO M5 (an10n8) Rt 2.48 mn, mz 421 4 [M

el bt VB, CUER,"0) ] ffsh ibprdiBylse, 20

aPplicdbleHEo the fabrlcatlon of Fresnel lenses or Fresnel

4- Br.ono- 2- [ 3- di.chl or o- benzyl ) -[ 4] oxadi azo
t ?F]lﬁﬁéﬁéxgﬁv Qgtﬁclgfﬁﬁ V?Fﬁﬁé¥b8§p§&% ﬁgg%pﬁgﬁgPégons
%”hgg%%% 2 dn oy BeNZ0inG A6 8 TRhitY |ofe%&>%"uta'®q 1 pm up
i"chl orophenyl )acetonitrile according to GP10
t@P101 mmGP adAd C@pgra@cpwscpéﬁmrs@)apﬁ@ pnsgvigired Fegion has
455/ 45 /459 [ M 1H NVR _( (
S RRaR ES T an SHP, Srdpr Gt Tt T en £ Hyllsepg wm 200
p%H) 508 %1 728 dorlﬂ) ﬁ OThd, width w of said ring areas
1t? 4- BronD dlchloro benzyl)-[1, 2, 4], xadlaz
I]dlﬁﬁéﬁé‘)@y}i .e@nact.h@ Q| FLEGFp GO IS @ value
r ro enzoi c h
ester an ngEQ d %ﬁgﬁﬁﬁﬂéﬁy|?b§c@ﬁén?9?lP@ gg?o glnéo K
dr@/&21Q,0 @l 1, GP2 and GP3: LU M5 (anlOn8) Rt 2,78
mn, mz 455/ 457/ 459 [M- H\
{4-Bronp- 2-[3- (3, 4-di chl orobenzyl)-[1, 2, 4] oxadi azol - 5-
MldudeRenexyhceld Gnasi robedse sﬁ:@fﬁéOlé;l’i(ith&S: p:r&p:arcﬁ(é
from 5- br ono- 2- hydr oxybenzoi c aC|d netgy ester, a

(3 wetdhiadido idp HeRADE o i i4Be toedoydl Ag 8 I element
@b dme@E2 r@%%e@%&ve'—l@f MB ( ]_L%a.)lthaoz:l&b I’élréamelﬁté, in
455/457/459 1H NMR (DVBO-d 6)

witchy ag (ogtlgq)llw aft(ldle ]}.ﬁ)ye(r7 4 (lc?d ap_g:Jbled7 te (tiﬂe entire
sifact .6 H méHﬁs of & (d&t-Hir ﬁ%d&dé% %Hb resist layer
{4-Brono-2-[ 3- (3, 4-di met hoxybenzyl)-[1 4]oxad|azo

ra{qtte hdx yHRdsEdte e Wi the tne@m&ﬁq& P&rlecﬁalrléfd
afcrtqmé 1R -72- NP QIO AGE S T8 mdrresﬁlqrteam;ff, and
4- bi sret hoxyphenyl ) acetonitrile according to
rereRnsaid @31 qad/ G ydrMEn g e 23 mfﬁchmrf?rm the
gt t”ixlé\/'stﬂd]cturll'ﬂd\'m (D'\/BOOI 6) : d 3.72 (s, 3H),
3.74 (s, 3H) 4.9 (s, 2H), 6.8 (n1 2H)
6.9 (s, Uﬂ 7].(d 1m 7.7 (dd, 1H), 0 (d,
ﬂ@] O 363 g&cr@@w‘%%dau{gl %e@g@@cduv@ql “the

enoxy }acet id. Title conpound was prepared
dimen s5-dirsoraf- Zhey dyrdéiyadnzbias tdoied Jpstety |7 lestarr efippnds  to

QQZHQ%y gﬁf%éyg I di t qimg)

éﬁ% andQ€§QML9 (zﬁéﬁhﬁ%éygﬁy 1£¥%n%%l ziﬂé?%ﬁﬁ
; IH NVR (DMsQd 6) : d 4.1 (s, 2H), 4.9 (s, 2H),

6 8 (d, 1H, 6.9 (m 2H), 7.1 (d, 1H), 7.2 (t, 1H1

7:8 (m 1H1 8.0 (d, 1H). 20

{4-Brono-2-[ 3- (4-net hyl benzyl)-[1

, 2, 4] oxadi azol - 5-yl ] phenoxy}acetic acid. Title

conmpound was prepared from 5-brono-2-hydroxybenzoic
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1H), 7.8 (d, 1H), 8.0 (t, 1H), 8.2 (m 2H), 8.8 (d,
1H). Ceneral Synthetic route |IX

wakes421BsDND- 2- [ 5- (4' - met hoxybi phenyl - 4-yl) - [ IpQr/Bb083E6140

i azol - 3-yl ] phenoxy}acetic acid. Title conpound was

prepared from 2- hydroxy-5-brono-benzonitrile and 4'-

nmet hoxy- bi phenyl - 4- car boxylic acid nmethyl ester

according to GP10, GP1 1, GP2 and GP3: LC/ M5 (anl0On8)

Rt 2.96 min, mz 479.5 [M- H\
Opnlsﬁéﬁﬁ 20F5V§4léﬁﬁérdéheﬁyﬂ}mﬁted respectively defined
by tﬁ]eoﬁgqag{oIre%g)élclcgk}@'i@x}f}léc%B'l%kﬁ%'sg ofl the negative

omrpoun S prepared from

s2rhyduexygSsbaaaohbenzoniiuel eénandedochkar olfiedzadi gm up to

aC|d nmet hyl ester according to GP10, GP1 1, GP2 and

1$B8- Lo/ M5 (anlOn8) Rt 2.61 nin, mz 407.4 [M- H

1H NV\R (DVMsd 6) : d 4.3 (s, 2H) 6.9 (d, 1H), 7.6
Tingj’sltéﬁl)s’_tngﬁglgg gfcﬁ:l;l)g’r E%ﬁgﬁégj _l%l_rl__ll)s’ i%'l%sg:q:’at%@ in fig. 3C
overdlkaxadiuazake34yl liphesaxyktadetinc fagi.d4.Titl e

compound was prepared from

2- hydr oxy- 5- bronmobenzonitril e and 3-chl or obenzoic acid
IBEEC})Bﬂtl%%llﬁrr FoFOtHien® roaucion GEl Flces@Z aret s&23: the

M5 (anlOn8) Rt 2.61 mn, mz L 7 1H NMR
P(relvseSde)teded&S@f(l@GdzﬁjDOVG @a@dpafﬁ)l wlag Iy 2p) 1
aév%n&@ge%‘d}salgga(is()szbelld)a,rrg.ea (Dlﬁlt 2Hhumber of times, so
4- Br onp- 2- chl or ophenyl ) -

t] 2t4P6xa§|@?@ﬁl@lﬁlFﬁh@ﬁ@QVFﬁcétWElaéﬁdyeflFF&uCturlng

T%Q@pqléanW%%tha@:%@r e¢ ffliQM 5, which shows a cross-
2- hydr oxy-5- bronobenzoni tril e and 2-chl orgbenzoi c _aci

sestipnads tvdiewadkEodighg 2 Sudst leyespf resngp? 1gng -gBg: this
%{ DI{%@ a(rgn %m%%)lm@ntz ‘E@ﬁ)e@ d'ﬂf%f e‘}:%?lt‘ly[ IMle's 1§]ne1d RN, a

f4|-x|)st ga(ye(rs 711|_|)a sgec;_»n@d Mq)r 7 and a thlrd 7la(yrcre]r 73 have
He&B 2. 5'A@,h e\ hrsfclhat e QrAdH13%0Qle % Y ypherexmlsece

tic a id. Title conpound was prepared from

dﬁdW%M@- Eh@rdﬁﬁﬁéniéhMMqIﬁé%ﬁﬁj%%MEbﬂé ETPGRRA to
17@4 6%% G %Qﬁh%t@@%% %%%%’t@%zt%ﬁQdGﬁ%fekchMB

S(tmmu@)s, id 4.8 p(0§812>|4|)e tp Jge(n@ragq) a pagL topthmtype
rrf?'il)p %eé siv@c§1§re%y(% 2Hra t@RN el BN el Jou e

c@nareom_@e[c( etthosoteareb oyl rp@trttweaﬁqarro) sty 1Yo Ifeee8ARci N
e It S L B AR T Py of

Iy sor artetﬂwanpm(sa@hd o aﬁm‘_aglry@q ne 1t iflel £ igstdersaw tooth

droch : | .
Y I e SR T e e B e
sununuuﬁqxamﬁAdnad(wehlldeﬂmnad camdredi dhirsrch resthentieire .
was added and the organi c phase was passed through a

phase separation filter and then evaporated to give
T{o4-produce a structured coatlng, first of all a first

J yl Teth t
QAR e AR O R 3, P e oelae -
wiioit drsoned hfm330(852@01’;1_)as%lnad‘ld.‘wreaiIrecfmg .t H.ANa BH(eOA) 13 t

St din Rty AT RS Sld (st

lange i chl or omet hane was added, and the- organlc phase
was passed through a phase separation filter and
evaporated to give the title conpound (1.56 g, 84%
overall yield).CGeneral procedure 12 (GP12) Reaction
with isocyanates followed by ringcl osure/ hydrolysis
The al dehyde (0.6 mmol ) was di ssolved in

di chl oronethane (6 m ), and?the i socyanate ( 1.2
nmmol) and Et3N (176 ml _, 1.26 mmvl) was added. The

m xture was stirred at roomtenperature overnight.
Then egC|ne (150 ng, 2 nnDI) was added (as scavenger

o S o o o, - R
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wi t h di chl oronet hane. The organi ¢ phase was passed
t hrough a phase separation filter and then evaporated.

watesprisduct was used directly in the next stepCODEP2005/006140

purified by colum chromatography (Si Q2). GCeneral
procedure 14 (GPl14) Hvdrogenation The
5-benzyl i denyl t hi azol i di ne- 2, 4-di one (-0.8 mml ),
ammnl umformate (1.0 g, 16 nmol), Pt/C (5 w% 500

ng, 0.13 mmol ), and acetic acid (12 nL) was m xed in
T@eeélterdlcgqua@@l Vilals tag@ardaded B fiidrdvay 881ed atss the

0 le ) d ¢ dshe

pr%%x ttL]Jl?% V\s/} 5 %Ull%tr}ee;g‘:?%aﬁ%o u (fllgtg I£12 Ol am})i?slé’ Eﬁf %ﬁl and
ptrtcpetn@srelmrsaagtvea rl-Z‘Sg}S$AXaA(@E?t athe o5PE sc glpmhi e dvref apgntially

9, V&oah: ' tfh%n%lec@%tcp%'%ciluc(tmég -c)oat&fntgerto finally

va oration the met hanol , di chl or onet hane "and wat er
qmm@etthearp@smeva @a:mwtpma@ afas hrassspnchlovgr o2

*9@ &%ﬂﬁﬁ* S use gl lcv%n%@lrsact q%geor QM H *1%

ectly or purified by colum
acpmlarmi @gﬁﬁﬁmma&m byG@rperraamm odadiihe 11 5 qEERIR)S to

A DG R S e G0 o

pmaﬂe):;entetaﬂ;ﬂ]y |amnlde3d28/ rdprayl.i4b rirolpar tds20Es: (Sedd
), and acet tyr ( ) . '

& seal erTmza)l7lsls' Vsla and q%eaatleaJ egry 7rj%o(:alrrncgi\ﬁ'//aeves lor8 1 IlOdr(]Z

fapre 3610 @mpﬁﬁlﬁ aand:pchmidldryormitham e radded and

the organi c phase was passed through a .phase

separation filter and then evaporated to give the

Eﬁrgimm 6 W a vﬁs;v\usieﬂ:uherrec:tpmdacir etlreaneinytd regibyesd ignent s

Gener roced r.e ) /—\CI d| c.ester .h oI S

rﬁ?é)eé:t L{')&)}:fi]gt Lo nq: le)mbc}/cpi rytsé of

di'ssol Ve
B e et IlCérEﬂ:Ir_das(pﬁadﬁlv)el%M I-HEﬂes(rEe]rﬂlanS/vas_{pmid@ds ark the

t he mxture eat ed by Crovaves t C for 9
Eresiyelerl Kb gg1 %lrreoo% HHRGE @ a%ﬁ?ﬁ e £edfoct apove
ameeCpamthaitﬂa/ﬂ@ fammﬂ:.ag/dﬁm;wa:saﬁmldcercart of nuEshed £
W th vvater a dried to vettkpﬁ\‘[)roduct gt(ﬁgSl or of
Wi thé i 2 Y ot Yie S T 9 ertd ay
thedmal msi sayat Y raretihanelewsr iagstedin thieyuaregan cco 11
phase was washed with water and co]Agentrate and the
GTRR R el RAT FH G n 3 PRF SR AL ét @t s PR ol um
(equilibrated with 100% MeOH and then eluted with 10%
AcOH in MeQH) tqo give the product. ter i ate-14
RN - 25 A GO 6 of § o F1 4 b Ty ooy
Adf Acie&d hyd eer_Sté%,Vsté}n af&mﬁsi‘raj rallﬂalmeaoxy@wt iTl, a
aci d et hyl ester (2.°47 _)
qw%%lsr%d??or@q 7 1t§ugr<t do%er 'Y Vfﬁfdfrl) arfplaced on
g agetater (G dbstBeadmpl ) was mxed with
toluene (9 m.) in a sealed vial and heated by
m crowaves to 120 OC for 600 s. After cooling to room
i SRS & U{ﬁ@@@r%@témmﬂeé hea y 18 Ges dm thegl ass, 73 he
product precipitated out. The precipitate was filtered
VRIS HeR VR Tl oV @ 1eHer Y- Wise The 1311983 conboutny ade of

@aé@?lié’y&_soéér&’pfgse?&ingffe@e@t heights. In detail, in the

- Brono- 2- [ 3- (‘4-chl orobenzyl ) - 2, 4- di oxot hi azol i di n- 5-y
tmmqumnb&y%teetmse%me Friopateee f$hnas a lower height
%%L%@%? Y DFONd @8, @0re 91, in the second layer 72 the

, 4- di oxot hi azol i di n-

chsza)tw¢ demmwm ]%étﬂﬁy%déwetr deg iolet Hyharesty positive
SELX ﬁ&?’m GHl¢ and-Gl8, 4o ve]{/goésf@l&e’-l%

overa y| e of the title corrpound (anl10p8)
FReraceurg 96 Maxg Jower Hleightd tivR (MBS By ivel Stpscture

(dd, J = 13.8, 9.7 Hz, 1H), 3.57 (dd, J = 13.8, 4.9

Hz, 1H), 5.1 1 (dd, J = 9.7, 4.9 Hz, 1H), 4.67 (s,

2H), 4.75 (s, 2H), 6.91 (d, 3%=8.7, 1H), 7.25-7.28

(m 2H), 7.37-7.42 (m 4H), 13.15 (br. s, 1H).

4- Br ono- 2- [ 3- (4- et hyl benzyl ) - 2, 4- di oxot hi azol i di n-5-y

| met hyl ] phenoxyacetic acid. Prepared from
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Hz, 1H), 7.21 (d, J = 1H),
12.38 (br s, 1H).
wol2@saoms42- [ 3- ( 2- chl or obenzyl ) - 5- et hyl - 2, 4- di BXODEPI06Z@®6140
l'idin-5- ylnethyl] phenoxyacetic acid. Prepared from
2-chl orobenzyl brom de according to GP13, GP14, GP15

2.5 H, 7.35-7.48 (m 4H),

and GP16 to give 22.0 ng of the title conpound: LC/ M
(anl0On8): Rt 2.8 min, mz 498 [M- H ; 1H NWR
(DMSO-Cf6): d 1.76 (s, 3H), 3.28 (d, J = 13.7 Hz, 1H)

93.43n( garyieuizr7 the, hempht4 of7 the, pesitive Hirugﬁyres in
3 2 =
SRR Rl RN A S RN
stzut8ufes.s, 1H). Bi ol ogi cal Assays Materials and
Met hods Generation/origin of the cDNA Constructs. The
codi ng sequence of the human CRTH2 receptor (genbank
Fagugssi/oshowsNel GY4TES) Whas ednplthli davisy sPAR f r’'ém d3
c%%%%EEQ @?%%@Q%%tCRQ%eEHQﬁgrygﬁn@ekgﬁqrt%%e'Qﬁ%s&hQayer
expressi on vector (invitrogeéen) via
7Hi| n@m/p/rlale@ 3 fEeoR maTerdeder &th@ aeepnlelz-liae'mri 172
c%%%&ggr%s% %%%Eﬁ%.?L%%&laﬂs QBQ’S E% Q@TH%
Sequence w on an C were
c@mpkuﬁeeda fthded matierdms -by PCR and subcl oned into
t he pcDNA3. 1(+) Zeo expression vector (invitrogen).
Human b-arrestin2 (b-arr2) Ntermnally tagged with
FEg2 o IBarx-1GER s2 b varrckaRediel laa thueief éryse warseem 71,

u hased fron1B|oS|g I ck Iy ,
7%a &3&) nTﬁg s&&ﬁéﬁ eqﬁden?lts o?“@ﬁg@bxggFﬂgﬁjﬁbs
SUﬁudhwﬁéis1re9er®ﬂ o®8en®®nudm@a$@quyaasduﬁﬁ¢rent

oy Sr e SR I, ) MSRqudtcd T DR Ve
100 is alternating. In

s(tﬁu@it@lﬁ’éssegqueme) 93, 98, 99,
ASLLGLVEN

VBANATLKPLCPI LE RLgiL SIRYI LL
Ak UAEAS PEEPYFI AV GSBIRELG €S

1EVRGKITHSSHBEL NIFASGH 264 $1i DREL QURRAMQNHIREVAddHIBos i tive
VCLVLWAL AVL NTVPYFVERDTI SRLDGRI MCYYNVLL L NPGPDR

SERORAUATSKIEL L A2 VAL ﬁ&§§ﬁA&@§LRﬁqﬁﬁﬁgpgﬁ@ﬁﬁvg%vgg2 73
AAARAL R YIS FEARAHANPGL RPLVWRGL PFVTSLAFFNSVAN

PVLYVLTCPDM. RKLRRSL RTVLESVLVDDSEL GGAGSSRRRRTSSTARS
ASPLAL CSRPEEPRGPARL L GALLGSCAASPQTGPLNRALSSTSS Sequence

THe GREUZ UG£ de S equanea) 1 eis0iredie aaedeL ata
ct gaagccac tctgccccat cctggagcag atgagccgtc tccaga cca
éﬁ%égcéé%”hd%@&%xﬁ%ﬁu%%ﬁﬂ dea fdgogde S et e 1s
19961396 a6t gGlhogr. ct ggt ggaga atggagtcat cctcttcgtg
gt gggct gcc gcat gcgcca gaccgt ggt C accacct ggag t gct gcacct
ggcgct gt cC gacct gt t ag cctct gCt tc cct gCCCt tc ttcacctact

A 39C GHe GRS AGIGE & 399/3% GG QCAGLAGHUrd AqRaard a1
cactcctcca tcttctttct caacatgttc gccagcggct tcctgctcag

et e oty Fadtiddtl RiEe HgoEgo s Yoo g git Pt gt gdgto @
t3IRRL G 199 ConA3G9AGA RAVGIRC G A A d 9P 71,
gcact agc g tgctcaacac g %gcctat ttcgtgttcc gggacaccat

g SFRIYH dFE 1t taltigeget @ o &t o etigt ticotega 273

uﬂﬁ%@g%&%ccplta%@fgﬁgaéhegct‘égﬁgsﬁ%ea A€ AGHE CAPIGHACLC Ghind
gccgt cagca agttcct get ttcctg gtgccgetgg cgatcatcge

kwﬁwﬂﬁﬁ%%wﬁmﬂm®@@mmw@%wﬁwﬁgﬂz

L CAGRGH L TGl 998G £1199/0962%  CGHiCH 90% QAL the
ctctgctggg ggccct acca cgt ttcagc ‘ct g¢t ggagg cgcgggcgea

2,

in each

ccagcct ggc
acct gccccg
ggagagcgt g
gccgecgecg
t gcagccgcec
gct gggcage
t gagcagcac

Jogett gouwy e wpdtedegtly

cttcttcaac
acat gct gcg
ct ggt ggacg
cacctcctcc
cggaggaacc
t gcgcagcegt
ct cgagttag

agcgt ggcca
caagct gcgg
acagcgagct
accgcccgct
gcggggeccce

gcgegggcet g
acccggt gct
cgct cget ge
gggt ggcgceg
cggcct cccc
gcgegtctcc

cccttcgtca
ctacgtgctc
gcacggt gct
ggaagcagcc
tttagctctc
t cggct ggcet

ccccgcagacgggecccet g aaccgggegce

Cel |

Cul ture and Transfection.

COS-7 cells were grown in Dul becco's nodified Eagle's
nedlun1(DNEN® 1885 supplenented Wi th 1096fetal bovi ne

A NN

A NSNS
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functional Bi ol um nescence Resonance Energy Transfer
(BRET) assays, a HEK293 cell clone stably expressing
wh20052218# P2 and CRTH2- Rl uc was gener at ed ( CRTHXET/EEHRIB6140
cells). Binding assay. 24h after transfection COS-7
cells were seeded into 96well plates at a density of
30.000 cells/well. Conpetition binding experinents on
whol e cells were then perforned about 18-24 h | ater
using 0.1 nM[3H PG2 (NEN, 172 C/nmmol) in a binding
Fhotf é0 dcdhspsrirhgsoh BBSSe(GYBEDRianéhe0 lriVEMEPESIEM on
| agqki gan dibyted ko BMSQ-whichowasnkerb th
tggggggn?gg€ %&)?§F$§5§f the final incugatﬁonovolaéen ©
l3geal sgntemodspeciibed Bihndigygreeeanédt epmprégeisnat farst
sgn nge 018, 0M B hadiag o6aGt bensy
aagrg %%S?ﬁ%eﬁ%ﬁggﬁggétga ESEW% ﬁﬁ%g ?%gand ?érninated ©
pbyi2 iwmaskesucto@es 283achy i t B9Bce 288, d 259ndiPR§ 1s
ffer, .Radi gact,ivit d t ii: ned liiguied 291 292
AR AREr oA B hrg Tl PPCOURTER FPabkaraf s 297
206! lcowpbrg seven eight liayewbaf/ilen2i’d , MdBosbientsap@. first
St abl.e ,HEK293 . cel | s .wer a nsi 0f2 130, :
ST Pl 18754 FRUAELOE o i RG BER g adesy whLoh o Drtee
inae aper flayewd 2845 edfli2al 2y 3ashdesemiebee cood @BSErdell.s The

b . _Det ' ti i i .
cB02E0 1RV BRE YL B Dol iangs, BT rgre 1
cofiplrd setsalploy iex wiee ssirng thuresn 4GRTH2Z9RI, ud 98nd 498, 499, 500

P2-h-arr2. Prior. to their _use in_the BRET
o T T BP e Sd TR e PETEaGHAT oM PBe b, Of the
pbRAQ iR® Is tlrudtuaese 43t ,a 4densidoB ,0f4 9Bx% 1 406 ,c&l00s /il
DeepBl ueC(t m s di.l ut to 50.mMMin D PBS wt 00
agAr ety cogélm%%tﬁﬂ% 'SEnS ﬁoxfé)t.lvfoﬁtrﬁu_c% £ P‘P]l' o2,
43BS RAPrAB NS aashs fleread 47Q ,Wal7l25 417 3a t9E- weldde third

m croplate (white QOpti Pl at and pl ac inthe thras .
T 41 (O (e SRR PR S EGINACOG s, o WG 52
1Ry laybd mizvelds 2agarizst haastaien fourett editdarial .
injector 1 and 10 nL/wel|l DeepBlueC(tnm) was injected
simul taneously by injector 2. Five seconds after the
Fily.eqti QN3 e drghtord et o @dehe fvejHe was steasy ad a
sequentially at 400 _nmand 515 nm and th BRET,sL%pa
HYESRET AAE Y WEE dlleulédited Ay e &N6F Rave-t1ve
S Aueseanes 1enmided Jyys G- bz, 2 05l Mhadi erayidie
light emtted by the receptor-R uc (400 nn.
mitraged st ingied tadwe@ et 6! FlrdGg the mi cropl ates
e @dNg iMd s ded 240 sand aldowed 3 @dpubal & farrsks

mnutes prior to the addition of agonjst and ,
"Be&iBIale rdnthechasdnide idrd hivdss v i w Pived Ghgomprise

4 he ddmplnNEQ LONGRIMN atd Qe RS Kapt wnstiandt ataykd 271
In the assay. Human eosi nophil shape change assay.

o b Sdets! veea rfdl e Fuism AtEalasy & dianssde s dttortdiaty the
Hrotede apanpved dy the dHhiLs SrMidiae of2 the

University of Graz and processed as descri bed
Qersaivi io1ss 19t (URShimeet2 & hagodargerefightorfdiagf the
&%diy{weo Gl | RKOG 6% (GRNEINDA KRS} oPNidre
and neutrophils) were prepared by dextran
peedi tristet st wictofrei2$athedd whdlag dsitode gt Hibabgdifue
[%’Salddl% ?tdrULScheSLﬁd ng £eld s weng mashed &nthe of the
resuspended 1 n assay buffer (conprising PBS with
rCeMNZer Supist e e eldh wiadh QLaweBSAs  ald e aHEPES a1

0. : 7. 1 I r
%%% é%%%g%%gﬁéﬂifeﬁﬁﬂﬁﬁﬁﬁﬁ%k gﬁ“ﬁ%ﬁiﬁé??%%%é@;a%eghe
DMSO) for 10 min at 37C and then stimulated with
various concentration of the agonists (PGD2 or
eotaxin) for 4 mn at 37C. To stop the reaction,
sanples were transferred to ?8e and fixed with 250 nL
of fixative solution. Sanples were innediately
anal yzed on a FACSCal i bur flow cytonmeter (Becton

Di cki nson) and eosinophils were identified according

N a T - o - - — A
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A s an exanple in JP 62066204 A it is disclosed a
Fresnel lens and its manufacture. The lens is obtained
wo eodh2@iz t hin filns are successively | am nat eBCDRPR05/006140

substrate such that the type of Fresnel lens is
obt ai ned. Since the production of optical structure
requires a precise lamnation in each |ayer w thout
di sturbing the optical properties of the resulting
l ens structure, this is a time and cost consumn ng
bptbomdaide DE #Be3gubsdrepedilsébosesmgdppecessdingr to the
f ripng i gan| I £f pacy t iR .
e 3 T
with a mask covering the areas not to be etched, said
mask _being.resks he . hi.rg ' '
O edpdRd Rg Po T RE POR er CreuStar Be LD berer aaraqs
etnbeddesntedorfeki fressedubsaguenbtdycébéat by ithet Rgocess
areas.of the b .nat . t
FeER8i 8y S sBen iRy ehR 0, TRt P g, R BEecTbencss
whibaedueathyervebhbeetly itheneppddaryio8i nde tbspabioalel y
dfor gga%ses ong% a lowetching rate is achievable, this
F§ A 86%a PP 8nd cost consuni ng procedure.
Therefore, the object of the invention is to provide a

of i nproving t praoductiaon of optical el ,
A5 DRESEHRL b S ROL GH, REsheatll k08, SLATRRES 1on:
apdgvirda iFapsaead leptsi cgpky aolildebel pieres. oBeremsalbstrate.

escription of the invention: I'S_abj,ect .i s _achiev
TgﬁsaﬁSaﬁ&i#ﬁ%F§E§ﬁnﬁpe%ﬁﬁyrﬁﬁ ; pP8§e§ ,wgﬁrgpfﬁggfga
raelshee elkereatrcapdacednponantsudsd ratkyeispelotiselly were
ag&ordance with.the 'ngepgndent cl ai_ns.. gyantage%%%r
fRorilsalert o7 SPttt REPSTBREEr FafreP S PEs Sedfive !
ssuRakan®usike process for applying an optically
active structuring to a substrate according to the
present invention conprises a structuring using
TRROLRleiskhegri apiaing 1S kppMitdatibe $heps folreCeaisioid tete an
substrate with a photosensitive resist |aye .
PRI SRLREg PLpFNE LOGESEH ifRg &F NS L m'%ﬁfqﬁﬁﬁﬁ¥e
opRaldang ciReepit@- structured substrate with an optically
active layer which conprises materials selected from
the group at |east consisting of glass and netal, by
TEDAOVRUR (8lREI0R 2eaMpiy Tiheals trapaih réepepdli@dtion of
and lifting off the resist |layer. Said coating nethod
Iesise Gicy 818 ade fasictticort mSERBE FAUFE Toptdlea T y Gedd™ie and
J13¥e Praydestefast way to formsaid optically
active | ayer because high vapor deposition rates of at
nost 4 nm i n are achi evabl e whi ch exceeds
THROMISRIHL B1INP Jat@R IR MRkl PR e Jrakes dhadisiet
of this process for the application descri bed above of
learesi ddrodislle thegera@dty.- Possible materials, in
particul ar possible glass materials, for the coating
wth the optically active |ayer are presented in the
Tl i@ thingu iod. adess draysttisod ke giedie r e diggrl 1 zed by

|-sel fddied st ; %U%ﬁ

%qh%aﬁn %o%ﬁ‘zéo nt alnsaklj; %gﬁgg{&& ?’?Jegﬂi %ﬁﬁ \?\cnaIH% res paescsi
sy ttemes .sur f ace respectively the side of said
substrate. Suitable selection of the vapor deposition
paraneters of a glass, which is preferably used with
et aghtardagearsd tther roressisenidsalc ibsserits ddhd maHiigation

[ ' t I
e i o P s o Bere s TR e o 2t
nfo stm1 S5AT6EL, hem adhianit depenpefr ative ee vegp@eattiter edgpoginliidgiely to
besi de a high deposition rate is a | ower therma
stress of the substrate which enables the possibility
of using a photo resist to féPmthe first coating. The
step of coating the substrate is carried out by spin
coating, spraying, electrodeposition and/or by
depositing of at |east one photosensitive resist foil.

—— . - - - o a1 L
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particular said optically active structuring is
applied onto a bottom side of said substrate and/or a
wo opsa2de2 of said substrate and/ or onto at | eaBCtT/BPE05/006140
side face of said substrate. Possible substrate
materials are described in the follow ng figure
description section. Dependent on the conponent or the
optically active elenment to formthe above descri bed
process can involve in one enbodi ment only a single
beepavi tihoagef teoshengubbtrhEesabsthat Br@viRugly applied
0 gresist layer, photolithographic
mgggEcgggﬁn%h¥§ the applied |ayer, - coating of the
pre- structured substrate with an optically active
Sh"i%gﬁl\éh' %le%%%ﬁ' 3¢S Bt @BF@ES d%?'o%gtc?@nf E)Q@aﬁl@%ers of a
east conS|st|ng of gl as netal , by
EabeawhEVD @@I@@Bﬁ@mabéanpsﬁﬁsWééh vapoprdepasdi enen) |
tpﬁgpl glg:cﬁné r%ggf ér F tE?Lerse%gS hl@y%fa Qgﬂ%@dg@t p%@51ble
pectively nee optical properties of
tbheppﬂyls&khytacedvelebenénUGIQ gitiht & ﬁg c&oeisgn of
i ndex, the optic active |ayer could be applied
b§GUﬁePh§t1tH@ 8Pt gl@955c§|98 | ayer conprises a
constant |ayer conposition and/or a varying |ayer
conposition along a direction perpendicular to a
TEGh FRPRTe CSPOPAEa OBNBLOCSESoRY @t Ofi 6 8F4FAN Heafphas
pele §MAS! rk"f‘lto%ns $ofaGRa rsublitehadehdithe it beleat @R d eainly
the varyin ayerconposition are presented in the
foac ttihen Telc crilggng @esécgt iSe £acen t& SgaretulChr
[ h scri bed process is
%?gc g |taztesdes %gg\é%tl%\%el y perforned by a nunber of
repetitions of coatlng of the substrate with a
BRSNSt inyy rlo(ae\%' Sts ?rl’ngp heleOly1RAORBRNYGE s required
structuring o he app | ayer, - coating of the
fprre-tﬂusu@nmp@@eslﬂ@ﬂ ra@toéltv\ﬁtoh Y&®RI§ptical ly active
| ayer which conprises materials selected fromthe
group at | east consisting of glass and netal, by
HEgeeamp\D deglordttien kt%la:l’ésph))afsiad:almds&pdr Lohe/ o S tair@n)krl,own
- and lifting off of th sist layer. The q tlcally
e O IS ISR s Tt HPORe SE Eo SRR 167

832b Mt *ld MSand’ @uHd hbvrgnbeaep@wﬁn_tm@a the a

structure of the optlcally actlve rst la [
Gerrd ndE Lo dNap st Wi by ithst %/“ramf@dfytweaﬁ qfeast

%ﬁy%ggﬂﬂﬁgLyﬁ§té¥ygtﬁamycture of the optically active
rst layer has a width of smaller than around 50 nm,

preferably smaller than around 20 mm, particul ar

Hief et &M An AR aunrd A 9Ny aemmetqrmeormdwenakes
appearance of the optically active flrst | ayer,

tthe fusremaf Frdshd@lrdcass drota t#%ee%l%%qryﬁ’e%%lbed above
égnggdggdéygﬂy: stfiuctdyes of different widths is
necessary. This is described in nore detail in the
fol I owi ng flgure description section. As already
Eg)eﬁg:' ag%qes“%}:tmém 80 %@Lﬁidl@&&tﬁf&@dﬂ@)ystems
eede ptl properties of the optically active
@rafenably, 1020 swhéfhabBiVvenPrRyeRUSLNebEBAL PR LR ReVe
#J@éééﬂ%i‘rﬁdce%ltb? raatfeu)’“r{al}lcﬁﬁ‘ét%}té G iafldae
ayerconprises 1 n each layer the sane material or
different materials. Further the optically active
P}rﬁytq{erc%xgarpc% FPR4 ad S gcﬁaattltc!}? d LAl on "’H‘éélvc?e a
ayer conprises a varying layer conposition alon
i gre cia s igerqrenditeul s & dcavasmttshermael sUrfesee d?ftﬁ
along a direction parallel to the substrate surface.
In one enbodi nent, the optically active |layer is
produced using coating materials nmade from gl ass using
PVD processes wherein in partPcular sai'd optically
active layer is applied with the aid of electron beam
evaporation in the PVD process. Furthernore said
optlcally actlve Iayer could be also applled mnth t he

. o 1 AN o
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along a direction parallel to the substrate surface.

To provide el aborated optically active elenents, e.g.
w@20esanset | ens respectively a Fresnel |ens typer/EP2005/006140

optical structures on a substrate, said optically

active elenments is provided with an array of severa

optically activelayers in which the array of severa

optically active layers conprise in each optically

active layer the sane material or different materials.
sdlhet opt ¢ calh1 gh aetavee st thetpoes Bhilhey opfieainy AckRoEC

el enment i s charact d- fabrication using a
r%?%%%sgocg |é|% P{%%ﬁc u¥|%%§u3|ng phot ol i t hogr aphi ¢

masks with the steps of coating the substrate with a

hot osensitive_resi a c

TR HREEPTHOE oF 2 EREe St | S | afert By P PRS Pppa ror the
appEisatlch upedassbstctteedi ghaan b@yecatbysab@tvetes

| ayer which conprises materials selected fromthe

group at |east consisting of glass and netal, by

E- beam P\Vdx f £4 et rongleans phfy stlval swiapioradeposi ti on)

and lifting off the resist layer. The coating of the

substrate<i30aypl i ed by spin coating, spraying,

el ectrode t b Sihe NGvOhoabtieast one

photosens???%etgﬂggggégg? ?ugﬁggllftlngg%ff of the

resist layer is car¥li®@F®ut in such a manner that at

| east one | ayer that has een agglleg.to_the resi st

| ayer is RFSDSHIFt ﬂrb?$ Bptttaliy active

el enment the coatingl@ﬁmbhg prestructured substrate

with an optically active layer is applied by E-beam

Pl AD processes. The photolithographic structuring

conpri sesciBSKrexRpsurgeposli subsequent dedesapshgate

Dependent on the desired properties the optically

active EPéREmfeis produced in a single repetition

of coating of the substrate with a photosensitive

resi st |ayer, photolithographic structuring %f thg ot
Tﬁ@pgﬂéésl&V@PldcSQW?n§°6FeFHQHBFQQSPPG&F69e8 SaBStFarE~1C

dwith an optically active |layer which conprises

materials selected fromthe group at | east consisting

of glass and netal, by E-beam PVD (el ectron beam
FB'}V%UE;@H—_ rheRer s@%ﬁo%'st Is@N)i conafd fleirfst iorg gafafs sQf stk as

resist layer or in a further enbodinent it is produced
Bb}to&l@l&l‘t@?B ofacepeting dis ofrowodt i kpwieddr substhete

a phot osensi tive r.esj er, _
rﬁﬁ&ﬂ&@@@ﬁ&&r&ﬁﬁlé §ﬂﬁ§r %%g %% gwgppCHq;ﬂ ayer;”
de@alslitg oof gtllaessryse stsrzux;t @Hoad sulhston at(e fni tdataan sheet)

optically activ h onpr ter

BBt ted PromRie B S At TS BESISTE Y S Giesees:
eanrd @ﬂ%@trdﬂlH@a&e%md@ﬂaa¢&kentnmntbmanﬁxﬁwmmamﬂlqnqdn
dep05|t|on) , and lifting off of the resist |layer. The
%ﬁ?ﬁ &AYSF-active layer is produced using coating

mat eri al s nmade fron1g|ass usi ng PVD processes wherein

part|cularly t he |y active |ayer, is applied

4 S T T S DAY DRI R S 9 e PV S
RGeS ﬂdWé&ﬁéﬂdeﬁéfﬁﬂﬂﬂbgﬁﬂﬂotdﬁheunsunﬁdnaﬁﬁﬁlanﬂ to
| ayer, |slg£plled with the aid of electron beam

CREAIGr At I RIFR IS ASTHISSEERE L O S-ef er abl y t he
optically active elenment is or conprises a Fresne

| ens and/or a Fresnel |ens type. Furthe t he |nveq§|éh
Idonprlils e RRRAKFHerftC FaRSHF %h Dt AR

I Ef B A Yo f OUS | Ml St MG ATt QfﬂTB:dlef ranaxgalaﬁesscmdian
nmetal, 1n which the structure is produced by a process
having the features of process as described above.

Al so synthetic materials, in Qarticular transpar ent
synthetic material s, could bé’used. Furthernore the

i nvention conprises a conponent having an optically
active, preferably focusing structure formed from
glass and/or netal in mhlch the structure IS

S I T o



appended figures. The features of the different
enbodi nents are able to be conbined with one another.

wo cwatiziead reference nunerals in the figures dBIDER2005/006140
identical or simlar parts. Description of the figures
figs. 1A to | E use diagrammtic cross-sectional views

toillustrate the process steps involved in the
structured coating of substrates,figs. 2A and 2B show
a variant on the process steps illustrated with

meghedsnead: epbiagatusCare PEssfibgs. wishogtadepggting from
12 LIWRL LS I prealils P%lse\ﬁ' ewscli il lustrate an
advant ageous enbodi ment of process steps involved in
the structured coating of a substrate, fig. 4 shows a
di agrammati c plan view of an advant ageous enbodi nent
of a conponent according to the invention, fig. 5
shows an enbodi nent of a substrate which has been
coated with a plurality of layers, fig. 6 shows an
enbodi nent of a substrate which has been coated with a
plurality of layers having different heights, fig. 7
shows an enbodi nent of a substrate which has been
coated with a plurality of layers conprising different
materials, in particular alternating in layers, fig. 8
shows an enbodi nent of a substrate which has been
coated with a plurality of l|ayers conprising a
positive structuring of different materials, in
particular alternating in structures, fig. 9 shows a
schematic plan view of figurefig. 10 and 11 show
further enbodi nents of a substrate which have been
coated with a plurality of layers on the top side and
on the bottom side of the substrate, figs. 12 to 15
show di agranmatic plan views of further advantageous
enbodi ments of a conponent according to the invention.
The followng text refers first of all to figures IA
to IE, which use diagrammatic cross-sectional views to
illustrate the process steps involved in producing a
structured substrate in accordance with a first

enbodi nent of the invention. To produce a structured
coating, first of all a first coating 3 is applied to
the substrate 1 on the surface 2 which is to be
coated, as shown in fig. A The substrate 1 is
preferably joined to further substrates in a wafer
assenbly. The first coating 3 is preferably forned as
a photosensitive resist layer. The substrate conprises
at | east one of the nmaterials selected fromthe group
consi sting of glass, ceram c, sem conductor material,
in particular silicon, sem conductor conpound, netal,
nmetal alloy, plastic or a conbination of the before
nmentioned materials. Fig. 1B shows a cross-sectiona

vi ew t hrough the substrate followng a further process
step. In this step, structures have been introduced
into the first coating 3 . These structures create a
negati ve structuring 5 which, when seen in plan view,
is conplenentary to the final structured coating. The
structuring has been carried out in such a way that
regions 6 of that surface 2 of the substrate 1 which
is to be coated have been uncovered. The structuring
may preferably be carried out photolithographically,
for which purpose the first coating 3 conprises, for
exanpl e, a photoresist into which the negative
structuring 5 has then been introduced by exposure and
devel oping. The first coating 3 of the substrate 1

in particular the coating with a photosensitive resist
| ayer, e.g. a photosensitive2§arnish, is applied by
spin coating, spraying, electrodeposition and/or by
depositing a photosensitive resist foil. A further
possibility to forma negative structuring 5 is the

g e - - - N 1 - o N
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glass, with the deposition being effected by neans of
el ectron beam evaporation coating onto the substrate 1

waeomsaziswi th the first coating 3 conprising a PEYREPI0EF006140

structuring 5 . The layer 7 covers the uncovered
regions 6 and the layer 3 . According to a refinenent
of the invention, the deposition of the |ayer 7 may

al so be effected by plasnma ion assisted deposition, in
order to obtain a particularly dense and defect-free
Phraget. CAednedi ng to the present invention, netal

| ayers can al so advant ageously be applied by PVD,

PI CVD or by el ectroplating processes. The _ '
lvapoR- deposiksi 6nrghppd ywhiochnhaptineliyl ReliiKg structuring
conpQ@sition, in nt, b [ . ha ven
tﬁa?tf%h 5%F§ead$§ﬁ§§%§éb§ %tggﬁ%gkgﬁpsﬁ&?ggy wei ght
pBio0o2 iFhogr8phB20Bab k8 with5tNe 23@eps-o0% Li 200 . 1 -

-\%ag‘ggpgg%géi ;tih1 élu %g%a{fe' twgit@‘ ?;g&%&%ggﬁgitive rggé.gt

n-glrass o eist gl ass
prodaegdrhby Schott having the foll ow ng conposition:
SS02.8.4.. % B2 1 %. K20 " .. %
(i Hﬁlottf’ﬂrﬁééolgﬁgé’;%&ersr{rélcgug 15%3 °d4 Q%Ie i@ 1,;{%; Lagedy

~( i mobhéngayee ere-stxu¥tutieed ehbectriatcal wicdi sthampgically
is approximately 1010 . Wcm (at 100 . _~ JFurther '

in i?§tﬁﬁFg§F8F%|W%f§th§g gg%amﬁeggéggfv%e&%%g%%%&rom
appr exiemgtrely ht41@astheodisdlsedhnyi ofcoistsantang metal, by

approximately 4.7 (at 25C, 1 ...tand_is s
appr%i%ﬁﬁpel D4ée%%f6rgn(gga§g§é§§fc yapoF, depossition)
deposind on process and the differing volatility of the
conmpqgnent,s of this system produce slightly different

st oi chitGHEEr Pd EifMé@ﬁlFﬁelﬁgﬁﬁet mat éri al and

t hedeposited | ayer. The deviations in the deposited

| ayer are indicated in . parentheses. A further. group of
2sui t abPe Wﬁﬁ&ﬁﬁdéﬁoﬁl@ilgﬁdgll&sg é1fad 1t ﬁ’éefr(?lllnovm ng
tHRTRES I0dN cdalt iPRY teRNTs Uy tWeitghti's Carpdrentosit%dyy spin
weight SiQ2 65 - 75 B2AB 20 - 30 Na20 0.1 - 1 H 20 0.1
coatipgp GP5aYinda FdEFuedePsAtiCSr end@r by depositing
OFARGT 1QQRAS IO B YRS diaMiehire sdIs@UFJig .t he gl ass

(018 - 189 produced by Schott and having the foll ow ng
conposi tion: Conmponents %y weight SiG2 71 B2G3 26 Na
¥0 O’I‘%eL'pr%Qeg-s5 a@zglla-igleﬁ] _i%délilal-ins-Hleo&l @Ss%e\/ﬂ%ﬂi&h
are preferably used in particul ar have the properties
tihies o 10 ltlye ACABIvE 1SE18W ERe Sl [ GiPeH 161 gﬂ“éjsj%és bottom

ARSYH & PG S BXERI B NG JPOLs iIRS I HAWd tuhddierate.
nenti oned gl asses. Advantageously the layer 7 is

formed by a material originating fromonly one source.

4For IS QR &d 1198 P UGS ItheOp e dig¥eric1bims,
coul d be achi eved. Moreover unintentional ' ,
whodiefiinc dthicorsg-egf athd ifayierg sifdi dicomasiys tusiayp s évierarr+ed
o'r"i.g#”i‘}lessu%ma? 6 rAMOIded- aft\:ccl(éracgﬂ;%nteo_laqy%lotﬁﬁart has been

i'nement of the Invention, the deposition of the
drpyldred7 trepythel s e teflfeatted oyp Wpsi Ad fded - two
sources. The deposition is steered by an adaptable
covering of each source to control the fraction of ,
pach T¥euree s esi tdlenmes tive coempdsithicopreicqdiayg claims,
JgRasid 64, avele ihg NG G O Aad i8Rl £ Whe pre-
sources advant ageously “enabl’es the tabrication of a
dtayert yrad rapkes tvsartyd ngl Hhayeey cmtpositliyo ddotve alaviry Py E-
6%§ﬁ“§fﬁﬁ1 Rendicular to a substrate surface and/or
al'ong 'a di'rection parallel to the substrate surface.
This | ayer conposition variation could be also
achi eved by varying the operation paraneters of one
source or by conbining different deposition processes.
These processes conprise for28xanple physi cal vapor
deposition, in particuar el ectron beamevaporati on or
sputtering, chem ca
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vapor deposition or plasma i nduced chem cal vapor
deposition. In this manner the nmaterial properties as

wae205/1218€ t enper at ure coefficient or the opti cT/EP2005/006140

properties, e.g. the index of refraction respectively

the Abbe coefficient, could be adapted to the intended

purpose. Fig. ID shows the substrate after the

subsequent step of uncovering the first coating 3 . In

this variant of the process, the coating was uncovered

fby plarapirzicegst ke cdatag¢dsdnf goe. ofolthehps eggdisge claims,
a rf I - an [ I YA

AT TR PSR R T, YR P (R tes

faistks te xpoatineyg adevdstayuant sleayedowdmnad agai n and

thereby nmade accessible. Fig. |IE shows a subsequent

process step in which the first coating 3 has been

Tr.enovhe. pRocascowst cdfaimed aponedefosibel prresedimg claims,

lLayer .7 _on.the negatj.,ve r rin f..the first

wélola%h nléw ant tahesgifIll levelfl%tpg#%t liémf ?)rfgtthéeoati ng 3 after

4t hadidery wifcarer ethibst neas tWivel ya gthorctsemed Hiayerrepist

uItiﬁpteI remai ns on the substrate. The structures 9

of th&¥yo<itively structured |ayer 7 cover the regions

-6 Whipto twdries Hay rtapdd iley sumaeterreich goro fnath ec aapgrleick doyl atvreer,

first coatin .The remgval ,of the negat.ively.

Tstr ucctot?r%eldlgf iFst NS ating %%}Jrk?ép esfllfbesgireal&e fv}c;lrth an

exanp,ideyl 1di ssaliltd drayier avrsiuii alung riclese mia tarr il s

wet - chem cal , or dry-chem cal etching. lnci.neration or

oxi A& GTF 157 Bhyfn DM ey i i Sgeaueld) o s

be usedl ted=ANDWE; tFhecpativy. (lkethasi thesel physical vapor

structured layer 7 conprises one structure 9 or

severrdP¥ty res 9 . According to the invention said

Strucnd as £ iGan ol shdifdsrantl agdreri al s,

di fferent conpositions along a direction perpendicul ar

to a substrate surface and/or along a direction

goar aliel groddie subdramesud age o ffhes giite timplclaims

properties, different dinensions, i.e. different

iekfettertdie R 10hY Hé gt Tesdedts @éﬁ}%ﬁ# cRifdsthat the

e ididfer et 9RoMRlyd e Ssonip sl T arsantirghapgser from

one to another. The process accordlqgé%o the(Present

GORRSHI toPT 2131 % &b 2 A0 A P FRFAERY G Jt° priuaitrate

81 AR S NG Bl proa M dEton Yarfifer e the substrate

properties and/or of different dinensions . Said

Hrhadfrre 9 respectively structures 9 of the

positively structured |ayer 7 conprises a height

respectively thickness of about 0,1 mmup to 1 nm and

% di dfe aracesfeds VAIAAMALER g IRE dhdercigiingd 1t 6/

4 Q0 8y ROG Mimbek0Q fMepal tiBns 20 'fRand/ or

10 mm . I n anot’her enbodi nent al so at |east two .
di f f ereattinmtad itdls YRAT e deigdsia e e e Blerveyy fosist
formf%y%fgructure 9 of the positively structured

| ayer . 1.e. each structure 9 of the positivel

st r uatharterd i thyegr ap ot | st QP 9w arfotthe m@e%ﬂayer,
accor di.ng ' &gggqﬂ: ' [ th to

t he o%%‘%larfgopc;r%gteﬂrét]i es. T eﬂq{:oﬁglidateqﬁdobné%% vflgéggtagr%wo

gl asswst oy sigtgl o f¥asreantwhoipth caimporiogse tiatserials

enabl tl r [ er.rat i

an opts L S ol PR A TR r ot vt e
sai d aohiieatzl orby ditkedie Rithi eadeat toyore drasmimiyy s hea latvapor
| east naterials in one |layer or conbining the at
Ieasfd%gggégﬁéﬁ%bJs in different, in particular
sandvarcheld; £4iayersf £ Te tfhot |oadiafr tlexsterefers to

figures 2A and 2B to explain a preferred variant on

the process steps shown with reference to figures ID

and 1E. In this variant of tB& process, first of all

the substrate 1 is prepared by application of a
structured first coating 3 , as has been shown wth
reference to figures 1A and IB. The first coating 3

o .
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coverage neans that access to the first coating 3 is
retai ned. Those regions of the layer 7 which are
wo owatizd4nnt he first coating 3 are lifted of f BPUK/EPZIOS/006140
the renoval of the first coating 3 and are thereby
removed. The result which remains is once again, as
shown in fig. 2B, a structured coating respectively
| ayer 7 with positive structures 9 . According to the
i nvention the production of the positively structured
| ayer 7 can be perforned on at | east one side of the
1 UbStl“h@tg %ces a@aEtha‘iﬁnle@r iANchAgmt 0P %h@%egn‘)f the
substrat /or on 't bottonts|de 4 of th
tbgbsprsiaglof theparerstiractigedt sabgtaatct Méﬁhotan
og%gg'aitlgc @t't:%qvgptla%lr %l Eﬁ@%@ sf %ﬁp%‘atc'thla e@Pkhealslhe
ctive el enent esnel [ens, the process
mstepsadegcrdbédeabOWemﬁﬁyrpadﬁ|cuIarIy advant ageousl y
al so be carried out a nunber of tines, . so that it is
possible to produce a nultilayer structuring . The
1ﬂayeﬁhewhtobeﬁsrHssaﬂdimaﬂtﬁbayéaier@cpmrﬂ g conprise
hee‘c'i%m%h%r ??:rt Ia(ﬁ. a%cttl?.%el % er 1%e%%H,1q%(d ?sk&%\he'thlaQ the
articular e r can cofprise a er ent
opatienilly wbmahehaay@mft@m@mﬂsesnapamtwd@badadkﬁferent
tical Fral erties A _sh er, [
cg?ng&glgfl e"ipr Ceséjlsrler%s%lla)% % %\g’%d%%gl?ﬁ t%eg:l Bstrate
smaﬁhmeubaﬁVprpmeba@raddamb@duwanparﬁhdeﬂlgurehe substrate
|Ilustrates the negative structuring 5 used to produce
HTEPESrel 1 ens with uncovered regions 6 and regi ons 51
|n whi ch t he substrate has been coated, for exanple

hot or esi st . negati.ve struct used to
rodggg BrﬁF§§ﬁePSI§ &t %ﬁpﬁpsggeaoge%% %rgFngpnglalms’
whhapaed wneowprtadalag ertiwer duyaed ibsy praRinereicr |u:s Jmlg’]g
area sha ed uncover ed re |on %tor il tion

Ius&r

aterigdisy Madey TP8n IREFe S didovere® roecge Sc?‘r?s

are deflned by an area mhlch is limted by tmo

concentric circles of different radii
1@ad|EQerPrgﬁdsﬁaﬁﬁeFlPadpgslpzonﬁegdltPﬁgpﬁ?9§QMW%I§%ﬁlms’
wheréin fdhe Wdth danareasitigd ddivies, ifsesppatiedelith the aid
increasing rl and r2, the width w of the ri ng areas

ofn @ LS TR P5REe Y WALATEEt B TRE FYYRFARSS g ri ng

areas are decreasing in size . The process according

to the present invention is applicable to the

abr TE&t PERCES SFAss (flR IERs d8 GnerRrdsidie Bfss&aERgestaims,
WIRMING: & Heardg (111681 Yo i v flfa%r&ntlﬁldtﬁil%e(m&lt%ltdue aid

negative structuring 5 has a hei of about 0,1 mm up

afo el GRACISH SRt &taRa L ad iy 1 &y p?

region has a dianeter in the order of snaller t han 500

mm, 200 nm, 100 nm, 50 mm, 20 mmor 10 mm . The

1 -dt ROwOBHt 15 ld Y o idice £4 SRR IFOMBIESdRde ad HRSkE@Te and

atﬂ"'G:’Leraléjcg cﬁ’fee%tgmrlbﬁ%&lw us aft g-gﬂ}ngrﬁ gr%dol?feﬁOhﬁn{'nsald

subratgmt@ WIS Tgrich a*cbesrfdvvqttr d@e«@ dtsegemiad |ofr ato least one
A8 41l |ustdatesd 4 bf IAWES AA @ 12B 4P HA rQrIarbptylcally

optical elenment enbodi ment respectively an opticall
aitlivee stirarEmEs, g sdteEb lah oftdesEing & yiger 71
is applied to the entire surface. By neans of a
lift-off process, the resist layer regions 51 to ether
1 -t h Titee qpé@@rlsl)/ofaqtﬁéfeo@the@@lﬂty agctdhpd megy dn the

r urn lifted off, and what
r%%eltﬁg]%t gﬁoagtq‘t]cgtk%f%c’{ ive regions 71 which formthe
s iap MesasitInu ctafrdiviey £ imed viadtats icf adpd jskiqritiee a bottom
structuring, respectively the dinensions of the
optically active layer 71 corresponds to the w dths of
t he uncovered regions . The héight of theoptically
active layer 71 is limted respectively defined by the
hei ght respectively the thickness of the negative
structurlng 5 and has a value in the order of O 1 mm

a A — R - o " —
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the thickness of each | ayer and increasing the nunber
of layers, it is possible to obtain a well defined saw

wo comsh2isype nor phol ogy respectively a wel |l defPCEEP2005/006140

serrated structure and/or a well defined convex typed
structure. To produce a structured coating, first of
all a first coating 3 is applied to the substrate 1 on
the surface 2 which is to be coated, as shown in fig.
IA. The first coating 3 is preferably forned as a |
spHet odensiiti vabstgiase kagéerThatst pusogr 6ddpi pét sald
' 3to finally generate the positive structures
sggggﬁggfrrst | ayer 71 conprises a photosensitive
resist layer which is applied preferentially by spin
199atbﬂg'og@?cﬁﬁﬁ&ngc§EQHCE¥Eﬁgnﬁog%'@%aﬁ%eh'@ﬂ|bﬁe of the
génerate the posrtive structures of the second | ayer
pZ2cednpgi sésialssowaeplkdnosensitive resist | ayer which
i.s appl.i referentiall rayi.ng. . Eurther
tcganﬁjggﬂ%egéﬁgﬁgFe 5F¥hg%y%%s$¥ﬁvglfhgfkﬁgfﬁrgg between
alr@yiees oane pal sadpaef abemt nakky applied by spraying. In
particular said first layer 71, said second |ayer 72
and/or said third |ayer 73 conprise an optically
18CtI ¥Rl BYeR call1guLes i@t @1 henhOWsl BNERGEJORN G of the
el ement enbodi nents respectively optically active
pElesreing cAgddismemher§fing Fresnel |ens respectively a
t'ﬁree%?)%li da81% LREveA 1 A@r 1ERe Fhasnel Jiens ofr fdnuner
5, the procCess steps descri bed above are particularly
tadvaptragecu S0y prar piredeaably smaée rofthiainned o,
produce a nultilayer structuring. Each |ayer of the
padltiicudyper Poefeared vgaddsdr ithéd ild #gures 6 to 11
conprises in particular an optically active |ayer.
Exenpl ary the enbodinments illustrated in figures 6 to
18 .shdWwea ophiiea lllay @ctiyst ereaenpr esi 6gadmeidr i oggecf the
, .5.6eC N 2.and a third layer 73 which are
p%%é@é&%gh%p%éngﬁgﬂg?%gﬁb of the substrate 1 . Figure 6
tiblel wgttriatedd ya adirieoe Ifdyesit dpgteamcpmprizes73 Weervding
t_he it] St.r. ur, : 2, i 94,
e oS PSS e e e e e AT g o the
sfulbrsstr altay e rfb dehenposint ialenst ructives t9prhasralllederto the
h igﬁt thaqnﬁb%xyositive structure 91, in the second
4 fefaff tthe 6bsrtive structure 95 has a | ower hei ght
than the positive structure 92 and in the third | ayer

73 t posi.t.i ve .struct.ure 96 ha | ower. i ght a

2¥he E@?ifp&éc cﬁﬁ%@gf.elﬁ“ﬁ&%t%@ufarJfﬁ%fﬁgﬁg%% %F the

pgrikeqarisid iole isty wdtaresish i N each | ayer is alternating

for nei.ghbored pasitive structures . Figu 7..sha

thes toéfh e r?‘ipcﬁev 9 KL 72 pfspdgloc%bo{r ﬁlsselsng ' prbeess

dtinfdfrdrsdintg raterdtalrsind nusdetqaighottdid tthagatadrayemagks with
onpr.i ses first material, the second |ayer 72

éﬁﬁnﬁ%%ﬁﬁsé} second material and the third | ayer 73

Cconprdcsasiry tthd dumitardtal wiilgur e teqeradins day resist
exampl e a three |ayer system 71, 72, 73 wherein the

| ayer<YPr,r 72, 73 and the positive structures 91, 92,

93, Phot¥ ity epird s didthariert amtwrd algpligd layer,
particular the material of the positive stryctures 91,

B2, SPAGRT g RIG T HGRTRL S 1F orH U ThePrcally
POSi tad e NUGidy eviilch BDmEA3 ROMMESAS d Ik eacled Byerfrom

71, 72, 73 the sane first mater, al d the posjtive

St udti STSHP 65 LRRP c ST St o Padit 15§ dmey et by

73 the sane second material. The structuring of the
Fresnel |ens respectively the Fresnel |lens type

illustrated in fig. 8 over the surface is illustrated

infig. 9. Further the enbodinents illustrated in

figures 10 and 11 shOM/exenpﬁary a nultiple | ayer

system in particular a three |ayer system conprising

atop side first layer 271, a top side second | ayer

272 and a top side third |ayer 273, which are pl aced

T s I ~ o " s 1. i o, A N | o 1 4 .
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alternating. In detail, the positive structures 491,

492, 493 conprise in each |ayer 471, 472, 473 the sane
wo hiosd21sed eri al and the positive structures 498CT/HPSNS/006140

500 conprise in each |ayer 471, 472, 473 the sane

fourth material. Fig. 11 illustrates on the top side

of the substrate 1 a three |layer system 271, 272, 273

wherein the positive structures 291, 292, 293, 301,

302, 303 of each layer conprise different heights and

mat eEraesm PN@ dederitvensbeagtt ghgsigel, vager ggposition),

conpg%ge a first material and the positive structures

301, 2, 303 conprise a second naterial. Mre in

-det allL ftingt lod £f ithet rlegyjet 2a¥efrthe positive structure

291 has a larger height than the positive structure

301, in the second |ayer 272 the positive structure

2292 Hhs apkacgéiyheicghtvet kdrmehé peosiclivaedt Anctiee

302 and in.the third l.ayer 273 the positive structure
P2§5° éggacﬁgﬁgérwggggﬁﬁythan the positive structure
tR@3 cokm ipar bifc whar stubbe threitghtl sofaphe egodivt ispen coating,
structures.in,each |ayer. is _alternati fQr: [ r.ed
A e s AL ST i
leiade ohet baosuwisesdtta v& iresfistngdidccordi ng to the

| ayer systemon the bottom side 4 described in figure

10. Figures 12 to 15 show plan views of further
2pr.ef eheedpedbadilyenics ioke @lEmesmek sl edsipredduci bne loyf
the praqcess cording.to the invention illustrating
c@ﬁé”%rg i§§n2§s mﬁ$%%”f% achi evabl e by the application
tofe e tabove fdesar ithed masdeesdaydtlr lisastaranedptitcdln yuch
active elenment, e.qg. .a Fresnel lens and/or a _Fresne
al§ﬁ§n@fp§%a5oﬁﬁd%ﬁ%sﬁléﬁ@ﬁﬁﬁﬁeg @8§tpgﬁepeﬁﬂs?3é;led to
tild usistiatred aiyie f iigU8S 0l 2 i@ dl3 Ather e several Fresnel

| ens are placed on a substrate respectively were
fabricated on said substrate, e.g. provided as a
maf errhesiopitlitcanagusioti vEhe lpies@ntasi RM@Aiie@n in one of the
application therefore describes an application of the
<% &° prodd8iSt§idi ffractive optical el ements.

tHRE dYRSeR J¥ GRS prdesiries tdie ssistalateediith an
application of glass and netal

. layers to
OGRSV AT Aot FARL 1670 G SstIee™s FIRT Arasesses-
The structuring of the |layers may be effected by
resi st |ayer phaotolithography. The insulating gl ass
A4ay e ea CF Y CeldrvaBIGF 1WEaISLEEE By 25h SlRdimest I e f the

DeamLvIPUAI DN BHe rsdlid atee HADY iDHISFph & tructuring
advant age of the process described is the application

SIRTHES G5 A S i P P HS ATy UL FEah (S HFECRWE up

to at nost 150 0C, in which tenperature range there

is unlikely tobe any damage to the substrate or the

2r-eviTdgs lop tdwiaililed ardtigle alarenir s, cd@imgsl dn one of the
&G Ofyitfie vapor deposition paranmeters of a

gl ass ich Is preferably used with set optical and

itsharmasiiagsanirtc @ Pripet tiee fit ian Livdyharakes it

—po.ss%gaecitrﬁ% apploh SHHUEWAE 1335 d RIS WA Bive resist

t hi ckness of between 0.1 mmand at nost 1 nmm The

vaporladegosi ti on process by nmeans of el ectron beam has

been - /. ' : S

mai nl'y f%%ﬂ%gﬁ§Qé§§§ﬁﬁigﬁ%%§ﬁf{Eﬁqzgﬁtgﬁﬁ;é§§?¥bdjf%&er'

4 r eatqeatting qff ddtd @uf -y wWestest | B stSEiG twidisthas

been [ ! rgets. r [ I ;

pur po ﬁ@o%ilggo%%‘% ;l%}résla "Eﬁgcﬁ] vapor l%p%gt?atg%nl%ls

r at esedfectecstondt g i rowr etk novas tf raamsimt ideg eof glass
sheet of the known vapor-deposition glass 8329

(degassed Duran) and have been confirmed by a

technical inquiry with the cdst oner / manuf act urer of
sputtering installations. This exceeds known

sputtering rates by a nmultiple and makes the use of

this process for the application described above of

S o I . g, ~ a oa I I o s r 1 r
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10 Snbar CTE of vapor-deposition glass and substrate
coi nci de The gl ass shoul d have correspondi ng optica

w@bhmsaziser i sti c data. For substrates such as sPET/EP2005/006140

waf ers or glass, such as Borofloat(r)33, according to
current know edge all these requirenments are satisfied
by the known SCHOTT vapordeposition glasses (8329,
@18 - 189) (cf. data sheet) which can be applied by
suitabl e application processes, e.%. el ectron beam
evap8ngt mekalt o byhE-RE6Ve YRt i(GAEG TEGRsPraffe®hySpyal vapor
usingepgggﬁggn§gitable vapor -deposition glasses it is
possible to extend the process to other substrates and
-t o orgénilé faAa9 wéigadi EheerPeédRduésrE- It will be
apparent to a person skilled in the art that
nodi fications to and variations of the .
2&bovBhaesptiibediwt hedd vandleppatatss Capémgdsdnprge of the
Mt haut cdepanti ng fromthe inventive concept disclosed
efein Patent Cainms : 1. A process for applying an
igppirediicgdadli we nsmbgat Ofi Agres 14 ionssofattde
-CONPrISkRY (St Ct?'xlér NG 4$Re RReHOLI LRRYLARMG tTR¥K S esist
wi th the sgeps of coating the substrate with a
phot dsgegitive resist |layer, photolithographic
stru i f I I at h.ng :
or o e s AR e R0 o Aty A LY
- ayeroattiicly ednmuhies @z emsttenicalug esle sabiséd aftreo mittihe an
group_at. | t _C I sting.o | as Jnetal :
E—be&ﬁ%ﬁgﬁﬁﬁ Igfig§ﬁ &S nfph?%ﬁ%a?ov %&E% eﬂg§$%%%%1s,
and lsieflieiontgdofffr arhee heesirstupl ayerleazt. s igtdgesofaglass
clainmed in.claiml wher ej.f, t 0 ' .t
substaflgt gle’lts’?ldarbryi gd boeu ?ﬁsﬁ%ﬁeé%tggﬁnn%,e%gg?%ﬁ%q vapor
el ectdepdepadian)gn and/ or by depositing of at |east one
phot osensi.tive resist il. 3 ....Th cess as clai ned
Jn claé’idné‘lftd‘flgz O,%fiﬁé (e%ihne trﬁglggt ﬁ@&lrel%y active
structuring is applied onto a bottom side of said
ubstrate and/qr, a top_side of said sybstrate. 4 . T
%r'océ@? é’§’%&lc§ﬁr}é{d aic%lélr?ee TR B‘Feé:g PAG e e I the
ahene N5 e Kteprf2d ivddmgrof f the resist layer is
arried out. in such a _ manner .that at. ] east..qne | ayer
RS h A E 1! elrseﬁrﬁvﬁdﬁﬁgrwﬁt aﬂnsoayrray of
dddred @fftidmllyTheqirnecdssyeas.cl ai med in one of the
precedi ng clains, wherein the coating step conprises
the coating of the prestructured substrate with an
apt i aald bpagidana y ayrrivey AlkeamtPlaAD irdeessds Ghe The
process as clainmed in one of the preceding cl ai s,
NG e P UBISEHSYr aphi ¢ structuring step

R SRS JaSke RXROS Wik iand 1suksequent] devel apinigrisk .in
The process as clainmed in one of the preceding clains,
SRR [P TTI MAR 2 g1 Fp e 16T AR (tati g i exent
dhesdsirate with a photosensitive resist |ayer

phot ol i t hographi ¢ structuring of the applied | ayer, -
coating of the pre-structured substrate with an

apt i eald WbAGldaa | aar: whicaRePrasS @S JTMR] iid] one of the
selected fromthe group at |east consisting of glass
iRFafBng  CIRLS hedR D (1% QR BdamsHyisi < ata X/l ors
HERAfISd AVing ~cAidd fhd ik i ifs Hadder rgiglad AYRIing PVD
8. The process as clainmed in one of the preceding
rIcefSSMherein the optically active layer is applied

such that the optically active |layer conprises a

varying | ayer conposition along a direction

per pendi cul ar to a substrate surface and/or along a
direction parallel to the substrate surface . 9 . The
process as clainmed in one of3the clains 1 to 6 ,
characterized by a nunber of ?epetitions of the

coating of the substrate with a photosensitive resi st

| ayer, photolithographic structuring of the applied

| ayer, coating of the pre-structured substrate with an

. o o .
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11. The process as clainmed in clains 9 or 10 wherein

the optically active layer is applied such that the
wo@piosazisky active | ayer conprises a varying | ape€r/EP2005/006140

conposition along a direction perpendicular to a

substrate surface and/or along a direction parallel to

the substrate surface . 12. The process as clained in

one of the preceding clains, wherein the optically

active layer is produced using coating materials nade
3bronThkasptusahyyPy¥Dtprecessment13s Theipedcéssocas of the

clained in,qne_of e [ :l.ak s, [ ;
PGSEraa Py ChaENve Iy rs Bop P aR PR ard ar oy i°
apbéderdonibeathevapdr afi edecthrbhebP¥d prepesstien, imhghe
P&Pocegseas claimed in one of the preceding clains,

eP&EPHSERe optically active layer is applied with the

aid of electron beam evaporation in the PlIAD process.

5. optical active el nt.c rhSi asu r at-e
3§nd ﬁﬁel§8§%C8Eéyo%%%égFl?ﬁgng5eg iF%?&ﬁgge%ﬁpgg%iggdthe
pee ceadiidgs uhatimat, e whieereeinn thie obitist lllgyectivef dayed dfs

at _l,east ,one terial selected fraom gl I al; a
PR B By Satt Pie SLERIE Ty Bo bt erapgnry g i the
rlooupirdgestr.ucture. 16. The optically active el ement
as clainmed in the preceding claim wherein the
optically active first layer is applied onto a
3bqQt t oRBi detatasaiydastibser alemand/ as edtdamadt ap sinee odf the
said substrate . 17 . e op&i ally active el enment as
PECSERRAY F16nBSof 1hé préSadiing 8 ai ms, wherein the
optically active first |layer has a thickness of
between around 0,1 nm and at nost .1 mm ,18. The
3§pti@aFPQPQEFP$eh@WéH@n?nagpgﬂgﬁhéa PRCONE  oPTEAETPLY
RIRGeRigNE tThaitiite WaeHRIdN firdben QRtiseal iy aeiiiche thier st

| ayer has a width of snmaller than arouynd 5 ,
SEESCEIAS! v Ss REIOTEICCh &Y ?OPﬁﬁF?Sﬁa%ﬁW&@ﬁaF%ﬁ?g%%¥?%ﬁfs of
Smakd ar. than 10 mm . 19. The optically active el ement
as clainmed in one of the preceding clains wherein the
optically active first |ayer conprises a varying
At en dorPMRes hia9indl anRd odtdichegti ar tRekpepdeddrably
to the substrate surface and/or alang a direction
fesusiing stte uohar rey formece Tagry g@&.alzo.mrwéu&%k itg’aﬂ |y
AGIME Q) enERy AR EAIBGY B PRt heimecetidnFeatures
claims wherein the optically active structure is
ofr sddd&d lusi ng a process conprising structuring using
phot ol i t hographi c nmasks with the steps of coating the
substrate with a photosensitive resist |ayer,
3shot & iconpemnEplti & agtinge edr opg 16k 1tliye agipNeed Prgf&rably
£2Rad NGt e RGBS Y WRD Substyiald Wrld it 0Pt 1iGRINA ch
active 1Tayer which conprises materials selected from
tthee sgroowy vate lisadr asrsis tivhg dfrafledss havd neettdle features

- PVD (el ectron beam physi cal vapor deposition)
C%ygﬁgiﬂﬁ%ﬁng off the resist layer. 21. The optically
active elenent as clained in the preceding claim

ergj ti .Qf , the r IS 4 li
A R e e e S
fbepsing ,ng tofu ctu dee dsirmmee fotost @dlerss tangy’ qreissta lf,oidn

e T ORt.i actd BNt | ed d e
“é]%aﬁhn&%fo%oer@lé,yrﬁwgrée?bﬁr%%e :Ifet i%ﬁlg%lo?:lf of étsnhe resr?']rstthe
flemtarrdss ofaralieedr dut in such a manner that at | east
one |l ayer that has been applied to the resist layer is
also lifted off. 23. The optically active el enent as
clainmed in one of the clains 20 to 22, wherein the
coating of the pre-structured substrate with an
optically active layer is applied by E-beam Pl AD
processes 24. The optically détive el enent as clai nmed
in one of the clains 20 to 23, wherein the
phot ol i t hographi c structuring conprises mask exposure
and subsequent devel oping. 25. The optically active

Y a1 o



deposition) , and lifting off of the resist |ayer. 26.
The optically active elenent as clainmed in one of the
w@b@msnsisds to 24, is produced by a nunber of PCT/EP2005/006140

repetitions of the coating of the substrate with a
phot osensitive resist |ayer, - photolithographic
structuring of the applied |layer, coating of the
pre-structured substrate with an optically active

| ayer which conprises materials selected fromthe
3gr.ouBhat cbmashenbnsifsbhagosf thkapseandingt alaipy is a
E- (el ectron beam physi cal vapor deposition) ,
Fgﬁgggg]ﬁgﬁs'off of the resist layer. 27 . The
optically active element as clained in one of the

| ai 1 4 _Qr .whet ej tLecal I
3§ren§ﬁPY?§E§r§$P§e8%%ﬂpﬁ én%gp%ggag? égge%§|@§E€¥§%ﬁVy
aattivee bapéesabld. fOhesiphi siklgtacei vehelcéngst pagduced
cl.ai in_the precedin | .ai; rein the array of
u§é&8?§geo$FP€§FFyagcfﬂﬁg %gyégg%ggégrﬁée in each
optically active |layer the sane material or different
materials . 29. The optically active el enent as
clainmed in one of the preceding clainms, wherein the
optically active layer is produced using coating
materi als made from gl ass using PVD processes .30. The
optically active elenment as clained in one of the
precedi ng clains, wherein the optically active |ayer
is applied with the aid of electron beam evaporation
in the PVD process. 31. The optically active el enent
as clainmed in one of the preceding clainms, wherein the
optically active layer is applied with the aid of

el ectron beam evaporation in the PIAD process. 32 .
The optically active elenent as clainmed in one of the
preceding clainms, is a Fresnel |lens. 33. A conponent
havi ng an optically active, preferably focusing
structure fornmed fromglass, in which the structure is
produced by a process having the features of claiml
34. A conponent having an optically active, preferably
focusing structure fornmed fromnetal, in which the
structure is produced using a process having the
features of claiml1 . 35. A conponent having an
optically active, preferably focusing, structure
formed fromglass and netal, in which the structure is
produced by a process having the features of claim1l
36. A conponent having an optically active, preferably
focusing, structure formed fromglass and/or netal, in
whi ch the structure is produci ble by a process having
the features of claim1l .37. The conponent of one of
the preceding clains is a Fresnel lens. 38. A hybrid

| ens having a substrate and an optically active,
preferably focusing structure, which is produced using
the process as clained in claim1l .
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