Benzam de derivatives, their manufacture and use as pharnaceutical agents
This invention relates to benzam de derivatives that inhibit the activity
of proteiwokbmwaserny to a process for their manufacture, ppirarowseuisreal
conpositions containing themand their manufacture as well as the use of

t hese conpounds as pharnmaceutically active agents. Background of the
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ki nases i s essenti aI for the control of a wide variety of cellular events
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i nfl ammat ory, imunol ogical, CNS disorders, or oncol ogical disorders, or
‘bone di seases. See for exarrpl e Susva, M, et al., Trends Pharnacol. Sci. 2
1 (2000). 489-ielixof thednwandion J.S., et al., Adv. Cancer Res. 76 (2000)
61-119. The tyrosine kinases are a class of protein kinases. The Src famly
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cadheri2, andefinition ehTerms tihdtBeckgaomndConatepts Wi th which it prevents
VEG-- nedi at ed VP/ edema and account for the Src requirenent in VEG-

nmedi ated permeability and provide a basis for Src inhibition as a

t her ap t f i« | [ S.,
R R BR300 g MO T A o 15
ost eopoprxslr is sephrelyaddréssdd gna pghineltedchly adisuretéeyadlue @it halo@am pom\duct i on

Bt SBch blker Terss a8 Hedabaen Poigh O e Yiagb Polgbraft MeheloR A P s ac:
00 ( 199@& 1183Ro 1637 bixeTtY Soriedinfid AR SRAURRARY haardRMbR: saskn pixepstrac! ast

acti vi ty Si nce osteocl asts nor nal y eXpr ess g | evel s of Src, | nhi bi ti on
of Src &DA&seveause rhe gerrmmsel tosmrwsppndttrnentmémdmhmlm myfcuopbacssnai

b bi s gieuprasmigtosflirsg (A sborhuety stAf & Rbkhis § talRief Hdbn RAEE ¢
For srcgiphhat remas@uefbner&vrhprbsamel renh@&ﬁﬂ Phie tertn pixel tiegefoys hibdme,

derivatives (US 2004/0242883); o- pyri mdi ne derr vatives (WO
04/3885 43861 Megt genReTpl rthedsmﬂﬂestj@mlt thaﬁt caBdepraeeDi(eag19isBlay) pyeicemalewe

01/ ousatidEREmBofs, B asiE BT el Aron TR ioBofiSe sl R £

pyr azol @piesantini oreﬁsgﬂlmng%@%ﬁ)mho&ymnmmnw inazrchhsfrihe thrdazoimaryar e
known as inhibitors of |IgE-nediated i mune response and suppressors of

cyt oki nes and | eukocytes with anti prol ilf erative effect from WD 04/024897.
And sone benzi m dazol e- pyrazol es and -indazol es are known as ki nase

i nhibitors from W 03/ 035065, especially as inhibitors against Kdr, Syk and
Itk tyrosi ne k| nases. Surrmary of the i nventr on The pr esent | nventr on

o I . o . e . o Y b1 a o a



pharmaceutically acceptable salts and their enantioneric forns, the
preparation of the above-nenti oned conpounds, nedi canents containing them
and t hei rwoemesfmediare as well as the use of the above- meotrirre@d/ oczsnmpounds
in the control or prevention of illnesses, especially of illnesses and

di sorders as nentioned above or in the manufacture of correspondi ng
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are the corrpounds according to formula I, wherein Rl is a phenyl qroup
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A is =N. Another enbodi nent of the invention are the conpounds according
to formula I, wherein Ris a phenyl group optionally substituted with

hal ogen, w9an@/o6e1dr o, am no, -C(O OH, heterocyclyl, -SPOrameinson387%-al kyl ;
wherein the al kyl group is optionally substituted one or several tinmes by
hal ogen, hydroxy, al koxy, ami no , alkylam no or dialkylamno;, R4 is
hydrogen; and Ais =N-. An enbodi nent of the invention are the conpounds

accordlI stﬂl %%Mé‘sha@‘%%’oﬂbﬂua H&ﬁe%‘gr% otﬁ@ ,Qﬁlsmant of the

i nvention-are e co according to rein Rl is a phenyl
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conpounds according to fornula I, wherein RL is a phenyl group; and Ais
=N-. Anot her enbodi nent of the invention are the corrpounds accor di ng to
formula I, wherein RL is a phenyl group; R4 is hy and A Such
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whereinRl is a phenyl group optionally substituted with -X-al kyl; wherein
the al kyl group is optionally substituted one or several tines by hal ogen,
hydr oxy, wbkoosywsesdm no , al kyl am no or di al kyl am no; ane#CREP2@shysrogen.
Anot her enbodi nent of the invention are the conpounds according to formul a
|, wherein Rl is a phenyl group optionally substituted with -X-alkyl;
wherein the alkyl group is optionally substituted one or several tinmes by
hal oge hy al kyl am no or dialkylamno; and Ais =N-.
Anothe% enbggg%xﬁwﬁ%hPF%gﬂéﬁygﬁtlon are the conpounds according to fornula
|, wherein Rl is a phenyl group optionally substituted with -X-alkyl;
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-X-al kyl; wherein the alkyl group is optionally substituted one or several
ti mes by hal ogen, hydroxy, al koxy, amno , al kylam no or dialkylamno; X is
-NRC( O - WO 20@8(0pNR-; R4 i s hydrogen; and A is =N-. Suclkrca/Epeonsowssd i s for
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to fornula |, wherein Ris a heteroaryl up qptionally substituted with
hal ogetimitsi thesizexaf the 9:M-andfenrge t W%gﬁ?ﬁ@b g@‘kyl group is optionally

substituted one or several tines bg hal ogen, hydroxy, al koxy, am no ,
al ky| ati podertodiedues thenenamas ngm etpbeApUtAians ﬂse patent AReeifigaiPhent of

oyt a0 TBRBHE A TafBRRT A1 g RRTFAGREE B St par Bl BT, ° ©

hal ogemo|dtrafPthafGhA Be seinedifsutly! byl a bbservat bybuclv\/partelthiattdimngleky'hegr oup is

optional |y substituted one or several tjnes by hal Ogﬁ\en qzﬁ g %/ al koxy,
anflbo eledtry halegram @ray eansiats of Addressablepsi-fRANS T NeneAICWAEAR %N are t he

bonpy tadndid Bh o Sflchfld SAERINA dxit JUIHE GlrforEan BofoRie it ke bl BRI oF
het er oghée lobbefilfer 1rZaaip|e¢If|c pdsﬁroel if theebslekydr paisition drangesi arimwmgsdmsw tut ed
one or several times ge

n, .hydroxy, ,al kox am no or
di al kylrérﬁ&lféiﬂat?ﬁdhﬁiﬂoioélrﬂm%ﬂ"f?t &Gt aE? t'@ﬁ’rﬁﬁﬁ‘?@f% eé’%gb?%\‘/gﬁtl on are
the co %thﬂ'? according to formula I, wherein Ris a pyridyl, thienyl or
benzi m'dazol'yl group optionally substituted with hal ogen, nitro, am no,

het,er ogycl yl I i L stituted
onésor %"\‘/é\’%ﬁ' {Q'(f Rﬁ@‘yb u'hféqmg]gqjeaHaggno@yt{%am&ﬁg&%ﬁa@ﬁnﬁ@jt?ﬁgﬁ%/‘?‘gsrinHén)o or

di al kylfu8cAped @0itidni doeshhot aAoid ther disadvalitagato néed dargesentrallabie ELMVhe
conmpounds according to fornula I, whereinRl is a pyridyl, thienyl or

benzi niwi#ly exijemghosipabpiteldnal |y substituted with hal ogen, nitro, anino,
het erocyclyl or -Z-alkyl; wherein the al %/ group is optionally substituted
one or Adewicaldascribed mDnaua@@hWGﬂﬂQ&@Z HIDY forarmcrszastrucétmq/wﬁpm?ror

di al kyl am no en nvention
are heOTREERIOGAN P s Ris M dreonta SPIFE X By tesfiothgine £ 00!
0|0t2'50”%b%n%@cﬁtdnttbteeﬁomdrhalmér%@k\onryl (HRO) Bolbgeam:- Z- al kyl ; wherein the
al kyl group is optionally substituted one or several tines by hal ogen,

hydr OXyThé‘hl‘ﬁﬂﬁM% tiGHT&2ns |§bHMBQ@hFQoQicedM@ibK)deﬁ@ré’t@s MShcIHPOsiaBiE Mighof the

i nvention are e conpounds accord I&I? formula |, wherein Rl is a pyridyl
group owith artmnd;mdtmmtlessutm 10 hm & wjmh isrtahesentdnithe horizontakgirectigier ei n

hyar oxyButdfeaherentin e verkal i) T SloBHprit R RSl BRes bagt coo
Anot herorﬂztﬁ?ﬂiérﬁaﬁzdﬁtaltd]%dtlﬂkiethﬁé‘asathéré [3ens RoRQrHHiC mfsdluﬂﬂom in frey nul a

|, wherei Is a rou otlonalldy substltuted W th
30 vertical dlrectlon his resul s in a reconstructed object with horizontal motion

parallax. The perspective view does not change upon vertical motion. A HPO

hologram requires less resolution of the SLM in the vertical direction than a full-
5



hal ogen, nitro, am no, -Z-alkyl; wherein the alkyl group is optionally
substituted one or several tines by hal ogen, hydroxy, alkoxy, amno ,

al kyl am nwoanoadicedikyl am no; andA is =N-. Anot her enbodi memEPRIOSHINE79
invention are the conpounds according to formula I, wherein RL is a pyridyl
group optionally substituted with hal ogen, nitro, am no, -Z-alkyl; wherein
the al kyl group is optionally substituted one or several tines by hal ogen,

hydr ox ] o ol h AR itiBA di riqgen; and A
2 LN el Holografh dhers & My ARG A ARLCIBA oA

consi shbfigomally. The computational load is decreased for one-dimensional line

2-Chl oro-N-[ 2-(6-net hyP-pyri di n-3-yl)-3Himdazo[ 4, 5- & pyridin-6-yl]-
benzamh@ograms-

2- Chl oro- N-[ 2- ( 2- et hyl -;)éri di n-4i;'|*¥| )-3H i mdazo[4,5-fr] pyridin-6-yl]-
benzaniTie. donumenidd® 86 (Rlesniakp rrlates tacompitied HRirgiaBRICaccor ding to

¢ la 1. wh i It . b .
subSt1 eieaduErs 1ayng 4 SroBrboEB o SREAR SRER YialBllg Uit Ketplier

i nvent inghgtal $uteaceosm atissthadwiogtapbid stefemgrainas lencatled eA thiee-i s a t hi enyl
or benzi mdazol group optional |y subst

bond:; éiilimeﬁﬂion@PI(L@J@@W&W”RH%PHBwrﬁﬁﬁééygrﬁ%lét?%gﬁvgs}‘gSfarz‘r‘;lfg?lf%;ﬁ gr iast ﬁeSi note
oroup. SiPeBRERRChdBatRCHEYsTHRO MRGFRRR} S ordibicny o e A TS
=N-. Arohtifningsoechlietiolopixelsehavingeastrontuxe aifférent tsaoa kuewagixal di ng t o
SuBBL i it Hardwer denerates ompuPh TESE R PaRa b o RSB TEWERE W <

=N-. S %g%g{éﬁ_agﬂéneﬁaﬂggm‘{a PecomRrRes Hl Iﬂﬂé%?,%g!'x[)@ﬁlgié‘(fgrﬁﬁ@lﬂy consi sting

of : N zolm yI)-3H-|mdazoL ridi.n.-G-%/I]
- 2- chl dntelfensraos pietterns at one or more image surfaces that are spatially distinct from

2- Chl oro-N-Eogthi ophen-2-yl -3f/-im dazo[ 4, 5->| pyri di n-6-yl)-benzam de; dand
2- Chl ortBe Rofogram = 3-yl - 3H i mi dazo[ 4, 5- & pyri di n- 6-yl ) - benzani de.

0 heriaaecs Broigete e o" R 2eTeS Sireralli SN SnuasaRENSPrehe T
. iy > ) . . henvl
| nven 's%@né&ﬁq%ﬂsﬁgés*{?fm?éegaﬁgﬁﬂﬂg@l R_chAsHUERd imagkisies. Rlai s a pheny

group optiona gen, cyano, nifro, amno, -C(O OH,
het er oayofividre, the(if)agpsHdane caX-bel spacifieshatranynlocatiorabffyf the balegramapenenal | y

21 k| ardTsoPRIaleR ) A AaT AU Re Y Blsaror kel el S YRbBiFRE, "

enbodi r@ﬁ& ' ' GRPRAEISUBEEOBFE Sepdratddbyeha |,
wherein °@fs“éaﬁ’§5ﬁ"§%‘fm%ﬁra§ﬂﬁ?ﬁ%é ?gd hydr ogen;uand A igéb:CH-. S%rgh

conpouratijysthble distanceeThenitmape sudfhee may be avarigbleydepth ansiar msphyion: :

2- Chl oro- N- (2- phenyl -1 H-pyrrol o[ 2, 3-fr] pyri di n-5-yl)-benzam de;

2- It hylh-dentaspleethe! pikéls f thehbdde-BemtibpediSiiMs the/hlopixelshadea very

2- Met hoxy- N- ( 2- phenyl| -1 H-Byr rolo[2,3-1r Lg r iI Ei Gﬂ 5@@% benzam de;

2, 4- Di cerpplicated strygiurg ADA capyRFANgifust §¢ %/r@/ PRIRERNIG VIEWsa nz ani de

2- Chl or 0- 6-net hyl - N- (2- pheny] -1 Hpyrrol o 2, 3-/ 7] pyri di.n-5-yl)-benzani de;
and 3, 5DEe teatesyctien P-thrabpervavwijdeow ey @Ct%'j'%w%/ iteftrs Bl-%ﬁsﬁ'%"rb&%égﬁfde.

Anot her e i t e_| i @m i formul a
1, V\hertgﬁﬁq% ﬁﬁgné’fgheey%r agﬁﬁﬁgﬁgg Eng%':ﬁtgﬁtsﬁ St Pgﬁzlg%fﬂ]gggﬁ%%n, cyano,
nitro, pRHUBEs sighifidantly the rediifen2dit’ onRheipitchyafitiog &hiM and the cempOtationahot her
enbodi nent of the invention are the, co ?unds ccording,to for rruba l,

whe¥oei nlord af $hey hplesrgphig agigy. S8 sevicet W?ﬁtiﬁsgroag @P@??Ufﬁ&’ W1 dr ogen:

andA I s, =(ides M&i?ﬁﬂ){ ?%bg@{téonhH@r—irﬁH@erﬁﬂBn@,réhd A% pHidtray

accordi %ré) o fornu i's a phenyl group optionally substituted
wi t h - Xwith kymatrishef gikels tthat eddhydordaiogne er mpre opahingsslivg phase @8 one or

several tinmes by hal ogen, hydroxy, kox am no . al kyl am
di al kyl arphiideref qash 3 C%{ﬁ%’”;ﬂgdesa’l%@ OBRABER B S AAER $1° ¢ e
vent! fhady B h@eofqggmgm%m 85 Rt RBsEREr PIARY, at leastpeibzeReriviindowheny|
group option aly subst tuteéwth-X—aIkyI; _
30 is formed in a periodicity interval as a transform of the video hologram, the observer
window allowing an observer to observe a reconstruction of a three-dimensional

scene. The maximal extent (i.e. X, Y dimensions) of the observer window may

6



wherein the al kyl group is optionally substituted one or several tinmes by
hal ogen, hydroxy, al koxy, amno , alkylamno or dialkylamno; X is a single
bond, - NRVO 2068/06691%-, - CH2-S(O) 2NH , -NHS(O 2-, - S(O PHIEEP200S00T829 ,
-S(O-; R4 is hydrogen; and Ais =CH. Another enbodi nent of the invention
are the conpounds according to fornula I, wherein Rl is a phenyl group
optionally substituted with -X-al kyl; wherein the alkyl group is optionally
substi t i fd ] t8rthéﬁéﬁ6&i’cit§r B 1! RSl tmef&mét.oa 8 (WREh S
alkylamnog ialk ;"X 1s a single bond, - ,-S— R4 is
hydr ogesquialentitoithe mﬁuge phare ot thepligint dourdedrA éamnﬂtmctlmfrlbwm stretahes from

the gro congj st l
N (251 DRwERBhE Heral ieR anh s PSRN ST TR PRRANNG NS »- et hyl b
enzam dSitire three dlmenS|onaI scene of the video hologram As noted above, the observer

5- Di et hox - 2-[ 3-(2- met hoxy- et hoxy) - phenyl ] - | Hpyrr ol 0[2 3-Db] pyri di n-
5 y 5} wm:aamrsdimlte&mmwsmpr{ad rere{ationetorabeprearisoryss. pmpeprpcli Fﬁtﬁyr rol of 2

5 B B Bxpads R 8RE LhaREements L NHO RRRNIAAEES; e, enlianes™entS 8% | gi n- 5.

yl} - benmmRitRE: scope of the present invention.
2- Chl or o- 5- et hoxy- N-{ 2-[ 3- ( 2- met hoxy- et hoxy) - phenyl ] - | H pyrrol o[ 2, 3-

b] pyri di n-5-yl} -benzam de; and
2- Chl oro- N-{2-[ 3- (2- met hoxy- et hoxy) - phenyl ] -| H-pyrrol o 2, 3-b] pyri di n-5-yl } -
benzamgle %@%‘?&m%@%@dﬁ@toﬁ eq,{veenluaﬁentl on are the conpounds according
to formila I, erein I'sa phenyl group optionally substituted with
r@ kyl; wherein the alkyl group is optionally substituted one or several
s by hal ogen, hydr oxy, al koxy, amno , alkylam no or dialkylamno; X is
-CHZ S(Q) 2NH

hydr ogerOmaRR l&O'iOQIr\I )a"ﬂbfﬁlr ﬂ%é %%Eﬁl“ﬁ@h %fr?lﬂteg%é)ﬁ{406$OgéQ XeREes

conpoun 8 ‘ftehrarh hi waWBerirfdt psrp8s@@Bphtidinighp optional Iy
substit ed Wi Pﬁélﬁ@erg Ry l; whlgr eYvﬁ t he ar lbgPoup |swopt||gnal |y

subst i trnmddlawre(suvi)s@splaus a was patfetnae |ed arytheoSbM (higdxinaydie ao |
2' Ik Zl 231‘5\0 %[p&% %rl'rlé Snepqo e]dg}ol%g{Rchbes th&' ran%??w{\'@r the% sée#é(.dfﬁ en;
N [125- ( 3sPwEdifftame fHe Ry Waves! groRidet dyoa Baaklfghl Bytirdtongirudts the sadreoxybenzam

N [ 2- ( 3Fr§ﬁé’éméﬁf§uvOthehﬁémbgmb%f@réétm RI3g MR A et Mbibgrme& RS 0- 6- et hy

| benza

N- [ 2- ( 3sakupled inmotagramepgings, lleadsytorapuitiers- Bampledihalograms apways have/benzarmi
de; I - . L
N?[ 2. ( 3thedrepedyoh Befndicyrpeiitions ofthe snsoded wayei Ratiera I, pericdigity; chi or obenz

am de; intervals in the observer Iane These repetltlons will cause multrple reconstructions

N-[ 2- (3-Acetyl am no-p g ) -1 Hpyrrolof 2, 3-b] pyridin-5-yl]-2-chl oro-5-
rretzmxyobmmmiebje@hdr object points.

N-[ 2- (3- Acet yl am no- phenyl ) -1 H pyrrol o] 2, 3-b] pyri di n-5-yl]-2-chl orobenzam d
e. Anot li¢he dirmhenBiom of thef redoastraetiorn oﬁﬂleahoéogrhm emqmisrﬂje petiodiaityng t o

formul a, | s .a heteroar tion substituted with
hal ogenint WVWP dlaéﬁnﬁé' Action gfdeys W"Kﬂ(ﬁ?@ Rlsﬁgea{?ﬁ H é’? adually, i onal 1y
substi t 4b&@a088, %’ a%ecﬁérﬁﬂchtrls@%StHeVe sOsf&Ae r@é’cﬂfe@?@éﬂoﬁwmﬁ dls?tﬁhéﬁ )

al kyl am no or dialkylamno, R4 is rogen; andA is =CH. her
errbodl nincreasing!y &yiavedapping edjecerrt fﬁaﬂmm,erac{bedsaiglet@derﬁrthe l,

1 ¢ oSO Bliara b fmitin, BECAUE: EREHGHpPEI St PERUEST. Vs i n

the al kydcomsabtedSoinéamaindywa Uit totid fgbige@ or several tines by hal ogen,
hydroxy, al koxy, amno , alkylanmno or dialkylamno; R4 is hydrogen; and A

Is =CH Tpé%vhﬁg RRBOHSM ddpd Aﬁ% diTHE Rib@AUA diitDAioRAFRINGRe AakRiGthNg ¢ 0
formul a is a pyri group optionally substituted wth

hal ogenis deftreal, byathienpixel-pitchl ¢fithe SMM';rel n the alkyl group is optionally
substituted one or several tines by hal ogen, hydroxy, alkoxy, amno ,

al kyl amagds genéizly kybam, o Fofiéshdlygrangetiie sueheAsirecer@tructeshint dner

enbodi nent of the invention are the co ound ordi %to f rrrul@1
whed@i nreeanstryction plape Qﬁa@@ﬁﬁi?ﬁ 'aa%?;}rpmg% @”@&rr‘bﬂ Hheye 8d with

- Z- al ky
enbodi XteFs ?ﬁp %eﬁll%ﬁp Ion gzét Pgﬁ%%ﬁ‘ﬁg’gc@@grspﬂitﬁg@nﬁ QP%Un:%gdffﬁe
wherein Rl is a phenyl group optionally substituted one to three,
preferably one or two tinmes with hal ogen, nitro, am no, -C(O CH,
heterocyclyl, -S(O 2NH2 or -X-alkyl; or a heteroaryl group optionally
substituted one or two tines with




het erocyclyl or -Z-alkyl; and all al kyl groups are optionally substituted
one or two tinmes by hydroxy, al koxy or dialkylamno; Xis -NR-, -0, -S,
-S(0 2-, WB(20)6/06691INRC(O)- or -C(ONR-; Z is a single bordTmP2008MR1387R i S
hydrogen or al kyl, wherein the alkyl is optionally substituted one or two
times by al koxy; R2 and R3 independently represent hydrogen, hal ogen,
nitro, amno, alkoxy or alkyl; and R4 is hydrogen. Such compounds, for

exanpl i3 bl Sdicit I, the extent

oXa! S Ashe Rk RRPfd LB RNy ot o Y, intenval 15 2

fr] pyr bflssidperiodiditgrizi@nval dseing inversely proportlonal to the pixel pitch in the
2-Chloro-N-{2-]4- (4 nmet hyl - pi perazi n-1-yl)-phenyl]-3Hirnidazo[4,5-fr]pyrid
i n- 6- Brlogharhia /@y

2-Chl oro-N-{2-]3- hydr oxy- et hyl ) - phenyl ] - 3H i m dazo[ 4 r|dn6 I
benzanifderge{r pe[rlodl(mty |r)1/terva|sy and t ug greatery w!awmg angles are to be ac LEX/ yi}-

30[ L,Oge%li\%e\&fﬁ)l d;,% ﬂgggﬁ'@*ﬂ%%&ﬁk%‘f'e&hrﬁk&% 'ﬂ‘?é‘ﬂ%lobré’dlﬁ@)é’rrby?“‘ m da

|2] mLOb@m&s([jczoé&tmh@wvemr@ﬂybfuw|||dmmang| jghBHF heractay @lrda Badst peyr i di n- 6-y
- enzam

2- chl osHtfiqignily argedpipsdesio b able. toHergnstrugtiargefeenes. ENesq MR i din-6-y1 -
benzam, h

2- Met hogﬁ‘-"&ﬂ‘ 3-(?2?'8 Bltrre gxl?/rgeet rg)e )re%lﬂign?/ Iﬁrgeltll_ogg/grr?ghlg ik ac\il?)?/rl di n-5-yl
} - bengeeatdrimber of pixels.

N-(2-|4-[Bis-(2-nmethoxy-ethyl)-am no]-3-fluoro-phenyl}-3Him dazo[ 4, 5-

&) py'ri FHopréndénngthelteasnsthsstionsi afelectradholograms, a sufficiently large viewing

2- Chl oro-JV-{2-[2-(3-net hox r opyl am no) ridin- 3Himdazol 4, 5-
fr]pyr IZQnﬁ-TBSVI[}[eW((QNM o COMVRItIS ?Bﬁis’s&ﬁ %?rré‘VS’ttﬁé ‘}%"\‘i@ﬂﬁ%ﬁa}?ﬂ 9 he

conmpou nal | y
cubst| e eaeEact B8 pRasiatich, whHFERIeCH phl BIETBRta. 10 BPatbRE"S
the al I()dstlgrrmmwaﬁe and h«gtad:d;mpetm-nat spestiscare rneededdotdalaidatieythalelesiso-; X is
-0 or -NRC(O) -; l.s _hydrogen; R2 and R3 independently represent hydrogen,
chlori r‘i'@'ogiﬁﬂbweakt'@lekyl R4 is hydrogen; and A is =CH. Such conpounds,

for exanpl e, be sel ected fromthe group co sting.of: .
2- thl oﬁdwa\cqmppﬁye@npaupaﬂ prewiignensthat gepetatas Eolﬂgyarpg i3 7Rl dime depends

bens amatee Lo SRhEToloatis A Jukiats|ics boloBrahRoLertetiich B Idefedt ooy )
2 aPo?*?' el bV@““éEée”;“sr’?F“i‘*”E?‘o?fo“W 'é‘?“ei"?’é?"n”“?*’"”.m'emnz;m de:

N[ 2- (@JW@&@W -%)ﬁ@ﬁ?‘?? H"g?p 6?81%["‘5 ‘g‘?‘ﬁﬂ? %&Fﬁ“’@r r?@""%! hoxybenzami
de; 2- MeLp rllstN{q&]@d BB%[&}’IE .w ern%ﬁ@ %ao%roh];s)avréyéumtﬁem&nzaﬁfmﬁu%mcal

2- Chl or 6- xy- et hoxy) - phenyl ] -1 H pyrrol of 2, 3-
b] per i direchions }likeenrsmtiobgsct. However, a large observer region requires a high

§| f Ee%glgor i S{L%\A En b(gt% hrrc%zrc])%td/l aentdq\(/)exr{/%allodj Ol]1$| Hpyrrolo[ 2, 3-b] pyridin-5-
4- Met hoxy- N-{2-[ 3- ( 2- met haxy- et hox hen rrol o[ 2, 3- rd di n-5-yl

- benza‘F{%’ej@eq{UIre[rnen s on the S ¥V| and the/)coPnputgtldnal Qe@c/;e (e.g. [dzedlca?ed) X\Sl(d, yi}

g §| ? gﬁ%@o vdé\e ePU, SehardlB IRy afdriPdevicd BRIV béh&yided B Festrikionto’ di n-

3, 5- Di rehbazonthkparafibe oply- (HRPQY hologodr, @3 -alenticaleharabiay by (¥RL)alegram

N-{2-[3-(2- Met hoxy- et hoxy) - phenyl ] -1 Hpyrrol of 2, 3-b] pyridi n-5-yl}-2-nmethyl b

enzgm deg honzontal arallax onIy hologram is used, the holographic reconstructlon takes

2- Met hoxy-i V ﬁj@ met hoxy- et hoxy% phen |']-1H pyrrol oé (%]OR

pdi n- 5-glAge on mthe rizontal dlrectlon and there |s no holographic reconstructioh’in the

N-[2- (G AgslrdiBioR- FRE N i PYdhstlicted dbiatvith Rortzafithrhofish or obenzam d

N- [ (21 ( pAheray| B perspbeing YielWwtans not cahge-udqryvertcal-rietior. -2 HPW@i chl or obenz

am de;

N-[ 2- ( 2holegram seavitesgren jesalviienof the S in veitical dliestion thep afulraai®henzani

de tion direction, i.e. horlzontall

N r’s? (3 %\ogg a'me]rg I%ﬁgh/y? fG[Iﬁ(_‘llClt *he recon%t{%c):/ﬁn Inr']ec Ao 1o oroy6 et hy

| benzanthe coﬁfp)dltatlonal load is therefore decreased for one-dimensional I|ne holograms.

N[ 2- (3- Acet yl am no- phenyl ) -1 H pyrrol o[ 2, 3-bJpyri di n-5-yl]-2-chl or o- 5-

met hoxy- benzam de. Anot her enbodi nent of the invention are the conpounds

according to fornmula I, wherein RL is §Ephenyl group optionally substituted

one to three, preferably one or two tinmes with fluorine, nitro, am no,
-C(O OH, heterocyclyl,-S(0O 2NH2 or -X-alkyl; and the al kyl group is

opt| onal |y substl tut ed one or two t| mes by hydr oxy, al koxy or dial kyl am no;

~7 ~\ R IS~ 7~\



2-Chl oro-N-[ 2-(3-nitro-phenyl)-3Himdazo[ 4, 5-b] pyri di n-6-yl]-benzam de;

2- Chl or o- N-[ 2- (4- nor phol i n-4-yl - phenyl ) -3Hi m dazo[ 4, 5-b] pyridi n-6-yl]-
benzam dewo 2006/066919 PCT/EP2005/013879

2-Chl oro-N-{2-[4-(4-net hyl - pi perazin-I|-yl)-phenyl]-3Himdazo[4,5-fr] pyridi
n- 6-yl}-benzam de;

2- Chl oro- N-{2- [ 3- (2- hydr oxy-et hyl) - phenyl ] - 3Hi m dazo[ 4, 5-fe] pyri din-6-yl }-
benzam &gerital-brdiax I hBioBiH W' R8kacbhdillcABA ke pBER i e V! ]

3|— § 6- E)Zfel‘tid:a_dcili’hieetiﬁm'd akbmssibie but dacarhmdm DThizyyrasditsir?a ybgomstfudteakt hoxypr op
yl)- benzanide; . . . . . :

3-(6-(R ﬁ?W'ngﬁQWI AR pasillaxmThgrs [Ssane Moty alalieinthe herizepid! opyl benza

2- Chi or' o t03: 158 FATerent Bl PPOtNG YiSWs it I 0 S 3 BARtSNS "3RI PS - 3k mi da
zo[ 54, Sreptegrsepanately [ Mhidbean asidtme by temporal or spatial multiplexing of the
ﬁ-eg:gg(r)ﬁrcgg\el- e2r-v(/i§1—dgl\?\}shyl sul f anyl - phenyl ) - 3H i m dazo[ 4, 5- b] pyridi n-6-yl]-
2- Chl oro- N-[ 2- (4-sul f anoyl - phenyl ) - 3Hi m dazo[ 4, 5-b] pyri. di n-6-yl ]-benzam de
. 2- chIBRH-YPPhqlagiams 63/%@”:%@1@!?%%9&96]91?5- PPUSARIAG 6.8/13daptiBazani de;
2- Chl 0rifo b Aehd olRIaRMeS Ut A WhjeBl@BHInbe3H | m dazo[ 4, 5-b] pyri din-6-yl]-

€,

benzam

2- Cnl el 2 i TEREA R BB RBP OGP LOAIHIR BBl 8 Sitpfie |

benzam

g- aol O_Yddls;ﬁla{@is( rhuchtiagee sharf teypughertineeyet.e nindeawd doconbilietedi shjects- y! ] -
enzani de;

N- [ 2- ( FARDHECPRERTEFUBPVEMT tRIgBICE) B pRnsegiurnee 8 that nushoefforbisnzani de;
N [2- (3RhbBPLfRRt RORTH rediérs brtAe ool vildns i bsciv! i 1dsBlyor obenzam d

N- ( 2- { 4FlidBeforé 2theapdrionnatceybhuiaed farlthd-vilale eteqtivehyloyradhic dispane(ts, 5-

fo] pyridin-6-vyl)-2-chl oro-benzan) de. Anot her enbodi nent of the invention are
t he corFﬁE\Brﬁgg%/edéE wayeeentds gytrgmely Wﬁgrei n RL is a heteroaryl group
optionally substituted one or two tinmes with heterocyclyl or -Z-alkyl; and
t hdSal Kgivegosyificientip{aran sbseraiingpdew s Pbsaevesreginn, thenigsopgtractexy; 7 i s

i ngl 8. “0R- . R , ' I t
hyr ogeir S TRefates oo AehalRronk dfecRica MAERARACHS A o ¥eiedr
exanpl eloweyehe [agjecotisEivér egidrhegires thigo redattitiorgindicth horizontal and
2- Chl or o- N- (2-t hi.ophen-2-yl - 3Hi m dazo[ 4, 5-b] pyri di n-6-yl ) -benzam de;
2- Chl or\(fm?c”('ﬂlﬁeﬁtl%ﬁgﬂleab%bg@m'%ﬁﬂam[ 4, 5-b] pyridi n-6-yl ) - benzani de;
2-Chl oro-N-[2-(2-nethyl -pyridin-4-yl)-3H-imdazo[ 4, 5-b] pyridin-6-yl]-
benzani@ee known method to enco_de_a hologram is by using a conventional !lqt_Jid crysta
ﬁé%@' 0?@3&%{: e TS t?t\érérgblﬂhaé%vl{n%bbr{ BLAGASFh ehcBhng WhIch 18 phkLa

am

SF [ 2- (1dwh Brrdstoli-ghzase effeyt. Thdknicodihazeded Sthgd eighboufing lsLibdixdls pepbenzam
e, . . . . . , . .
2- Chi orkixekanel pemany eplevl. fhis gnceging grovides threg igategarigs gt Aitrastion orders- 6- yI

]- ben Ldesstagtl 4st ond ord ; : ; th ord

2-Chl oréoa-mj“g/- fza? 2.V 3 Zrecho RS Siflraction order. The;first cajegory, e 9134 8154, 5.

b] pyr i diffra@tiphjorthemeantaitieun-gifirhdted night drhesetmdersdd nof ptovite amgntion is a
prqocess for the, ma%factur of the conppupds, of fornula |, wherein (a) the
co%%ourf&cﬁff’Stf‘dﬁtWI- PISesPRAICAIGI0TY vifter i A AClEn dITRARRMOTARE CONERINS theince as
given i &l ! _ ] Wsa ond | for nul a
711 R o oRE CRoplSd DRI IA st 100 TRy Bt b B o Ao 1
and whdliffiactioherder tantginsdha cécbrgtmeiion ©f acdpiiredrizef abject Abat p@anison, to
give the. respective conpound . of fornula I, ((dc% sai d conpound ,¢f fornula I
s sol BisugepRamstan SRR AvCRUGPLIsconstrtcion FoRtaliD. e duvelt ed | nto a
phar rraqﬁﬂﬁdcﬁahI@fdé@c&w.ablh@@a{éﬁnitBﬁﬁp&ﬁsrbvatthatwapémﬁgg%%gﬁgen%ﬁg'asv' a |
or a pharnaceutically acceptable salt thereof, may be prépared by anhy

pr 80es ghiriffvaction pattapplails aiffi tewkods higbepdifivactinn omndess. orerafara) it is- r el at ed
conmpounds by the aone skilled, in the.art. .Such, fraocesses en used to

pr epar @f‘ﬁ?@*’%&‘?‘?%&f’ﬁ?)@eékePSPﬁmeé“{'?d%"?’ '%HFn rﬁ’&ﬁ'@ﬁﬂ?'};gﬁ%; accept abl e salt
t hereof, are provided as a further feature of the invention and are
illustrated by the follow ng representative exanples of schene 1 and 2, in
whi ch, unless otherwi se stated Rl, R2,,R3, R4 and A have the significance
gi ven herein before for fornula I .Nec%ssary starting materials may be

obt ai ned by standard procedures of organic chem stry. The preparation of
such starting materials is described within the acconpanying exanples.



phosphane). Step 2b: For the conpounds of fornmula V-A wherein Y is nitro,
the reduction of the nitro group is acconplished by standard conditions
such as hwoDer@gesEous hydrogenation with Pd on charcoal pa3/mrh@soaisad yst, in
solvents |ike nethanol, ethanol, tetrahydrofuran (THF), or ethyl acetate,

at roomtenperature or up to 800C, or by honbgeneous hydrogenation with a
Pd catalyst and triethyl ammoniumformate in a solvent |ike nethanol at

reflux AWioHidﬁvsmem_pgsﬂaéaygallﬁgﬂqé\hﬁene@ﬁiﬁarcgm@é@ta fdup raRfedTet al s

like iron or tin in acidic nedi kg aceti ¢ acid or aqueous HO, fromroom
t enper aadjacentudiffeation okdershiike the 140" bana aiit difractiosuordeneT hersizeiafeashl f i de
in water or nethanol . or ti I1)_chlqride in i met hyl f or manj de, ( DVF) .
Step 3: p%[é‘iﬁ'g'& interyal ‘?rgévedTTBYl%’ diffroT gt yg)(’Fm “&W ecﬁ%g%%@%wa’(%'ﬁﬁa@ﬁ tﬁ"gA can
be donejwki r @t Ve, i i ; step
proced ulrlmew'ﬁﬁ%hhlyﬁ (?;Ht!hgt@%t,%ﬁ? Ee ca?%%ﬁ?‘ogéﬁgcei{r? %ﬁ%’l l:?lglrngﬂﬁéé }Mﬁ
becdress@zpixehpitch. This reaction is carried out in an inert solvent or

di luent, for exanple, in dichloromethane, dioxane, tetrahydrofuran (THF) or
N, N- dib lmas iyé bbjechis ieonEiMigted neoh?etlyorremrrﬁ' | édwﬁraaimrem'dl bvaglymm?cbﬁrver .

Sui tabl e activating agents are, for exa , oxalyl or thionyl chloride,

i sobut yWindoMe3R 6P t%g Qfl-ﬂP@HPBQQ‘SEY]HE?&%&?@W&”IWEQ@Q&@&%%rﬂ»zled‘i’fl thedazol e,
di cyclo G i, L j ! IR AR C i m de
(E00y, BESMIER AR alRonds S uic WRICIABR SRk el IBhA ir dtoart 10
agent s balogedres theesiae e the dbserwenalinddw swimited biidha khoitest wavelsngthTdfe
ac%gfahﬁg car boxylic %%Ld derjvative (e.g. the acid chloride) can be

sonet | RIUBALY: LYOUStNA ISYSRHi ate. Neverthel ess the reaction is often

carried out in a one-pot_ procedure wthout isolation of the activated

car boxylfiaoo%ﬁﬁednioﬁt’@t'ﬁ*ﬁtﬁld‘ﬂés. used imaseesgH hgloéﬁ?mt He peioicibf infvalil a H A
for mut o Ao deiRnAReEl REbdRkaetdn bFadbbibot Rblcley WikeiO RS ©
N. N- di neiffrgdtedriligbip ihedefoee, (HaVi® whobtk pérodicikeintérvahcaaxbe sisedfascanr boxyl i ¢

acids of formula |1l is used, sinyl eous acyl atjon on the heterocyclic
cor e capbauawingow. Tie Wi fitsacikogiohBie ta b8 ekoRidrian the CbPsREr at o can be
cl eﬂ*‘)/edwﬁﬁ‘ﬂvs}ﬁlsbp the desired nono-acyl ated conpound by subsequent
treatment with ammonia in water or nethanol at roomtenperature. Scheme 2
The manyf, : ; I i

nat ur e g]a a(S&/KH ﬂ?ﬁ%%(?l%}'g&?ﬂw%]d%é%ﬁ%gh%g%b '){éﬁ]{ééﬁr%gg‘gn t?’né\}g“’rcl)ttc@oéﬁ]aevxlr1erei n
"A' is efinplexvaiee.prrepreford, eactopetisdicityointariaing tBe obsdnar elaraeshthins. VI V-B
In schenre 1, R 1, tR>2 , tR>3 and R have the significance as c(1:1i ven above
for for Ay one diffaghon order. kieqiaey inewbale ReflPAiEtIBIRSYAFaR b used for an

3- br onoaHaLH i di n-2-yl am ne under standard conditions of the so

call ed %@Snéo}g%i =ra reaction, with a copper catalyst like Cul or Cul, and a

| A adi ' Pl . . ab
T80 e RS AL Y, ebse Rl Hindid Bas o plodtet il bhe peroflcly e "o
t et r ahyHpwévsradepéhtiihg ot theasrodimg\methnet sitheaiompliesaa(Uddhologram on the
acetonitrile. The reaction proceeds at roomtenperature or higher, up to

1600C . AlLM:theAhsesysr windewdias e smaler thap & pededigdy bdeRvalted into a nore
reactive al kynyl- Zn or -Sn derivative by procedures known in the art: the
et hyny| The gnepagativemfdigbhaawsedby Bngleatrohglogsars dankee desgribed bhwFrganedb f or m

he deslpasiolrn " EolRRt ofistPhear o rfahdath i tiack e ohl T ed o
t hepsr ogREbUtIdhWherBds Fotrian elansfoins Heseabd the tardid lightadistribliion iapst ance by
catal ysis by a palladi um phosphi ne conplex |ike Pd(PPh 3)4 or PdCd 2(PPh3) 2

or Pd2( inbaite distangsphg far-dield kght slistiiiketion ean heshiftast tona faite distanga /by of ur an
(THF), fbrcugglhgqgﬁ Step 5: Cyclisation of the alkyne internediate to forma
pyrrol e T1ng €an be achieved by treatnent with a base |ike potassiumtert.

but oxi d RO si.um hydri de., or sqdi uym et | } . i.nert, solvent Iike
N met hy B ERLRRATE iR Fatet e iptivn P s Aest s (RGO A For i de
(DVF) ,  mrhijtehisaodedtaré8BN6H #iatnight emahaﬁn%a Foee rédomstueRY s RMRYGIhtelis to
reflux. Alternatively, the base can be replaced by a catalyst |ike Cul.

St el 6 eorfirsdde ane aibgerveswinsionr. d herefosrdoe deyicstregonsirygid astidgo 3 under

e | ner FoB3Rin OBR R BGRETIhte T L it PG il ofoesFied Bl
may r eqihé eecurdtRetddthréy-dirhansiandl sucpieasin g obsOned throuyh amobésrvart . For
i nstance, an am no or hydroxyl group Wbe protected as a

tert.-butoxycarbonyl derivative. Alternatively, sone substituents may be
derived fromothers at the end of the reaction sequence. For instance, a




salts can be used as nedicanents, e.g. in the formof pharnaceuti cal
preparations. The pharnaceutical preparations can be adm nistered orally,
e.g. in twe2awossab tablets, coated tablets, drag es, hacu/rreaso0fsr9

gel ati ne capsul es, solutions, emulsions or suspensions. The adm nistration
can, however, also be effected rectally, e.g. in the formof suppositories,
or parenterally, e.g. in the formof injection solutions. The

above- rRnL ' SRR fld B 2enehké gisiifg ifdidPtReessi ng
t he corr%gﬁ%\c?fggg%ggrﬂﬁiﬁy oé§€4 g%'nvent?eltdgﬁgt\?\nut phar rraceusltikﬁcél ly inert,

i nor ganeconstruatioaffusturar theesceneleart theeebycbe necinstreistest onldnificntiofos t her eof
talc, stearic acids or its_salts and the Like can.be used, for e | e, as
stch cdhaniig e gray swfass This allawS then et of o FPaYBRIOAIAT Y, i el AR

capsul &5 SULIRK BixER' 4t rBhSohle Hardwae Sldeh@es ApHLdRp @iy pdwer. exanpl e,
vegetable oils, xes, fats, sem-solid and liquid polyols and the |ike.
Depegndi ng on the nature of the active substance no carriers are, however,
usually required in the case of soft gelatine capsules. Suitable carriers
for thespmARYiIOR THE $OVENTION and syrups are, for exanple, water,

pol yol s, glycerol, vegetable oil and the like. Suitable carriers for
suppositories are, for exanple, natural or hardened oils, waxes, fats,
sem -1 i gl & Bhjebt Githtb ROLHEST IPRsiUcRENE ChRpulifor EqmpHEAS ) Preparat i ons
can, noreover,” contaln preservatives, solubilizers, stabilizers, wetting
agent s,comnpuitirigf a bokograme Htie adughecobjectiotrealize an@leaitasholograghic displayt yi ng
the osnotic pressure,. buffers, maskin nt.s or _antioxidants... T can
11'96° SOt EeTsTFING VgD haegapBuis pam S arihBioenepaiidl Bt e oa nen
of the jayenihOshdid proRds 22HER u%ﬁtytrébﬂhﬁmcﬁé@irﬁé%&me conpounds accor di ng
to formula™1 as active ingredients together with pharmaceutically

accept abl e adj uvants. Anot her enbodi nent of the invention is said

medi cament for the treatnent of diseases nediated by an inappropriate

activatjon of, sr¢.fanl r 0si | & j f e
vent | Broper hadhin@Ein abiRCRRT R RhGH 88 e fEl BCIAHPE IR slluse! Th

i mrunol iggésdim is £MStisbd 6f Eemputirig BdTdogtare dsterdviting éne ewaveftontsnat the t he
invention is said nedicanent for the treatnment ofﬁggncer. Anot her

entd&di nepprogimate @bsaesEYSPasiiamibat weulkk be gengrated by -t53b ¥eriRN 9821 di ng

to formyl. f t a f I ?é@rﬂé e@].férent of

di sease J%@é&oaqoéé@cgﬁsgﬁ&fgﬁa%ﬁ%@%ﬁﬁ”&%i atlrg%éogl?dts)??@éa’m y tyrosine

Ki nasesdetdnnineethe vndinsatys neéddédp iecoastriictreviesy pbimt irsan objenteThis caor e
conpounds according to formula Ijor,the&ant@acc&‘lur.e of nedi famsnbs for the
t r eat mebR VEFY oWt NSNS, JdlisrisHotsioneflirqaly dn fhig present fveguan ot one
or nore ' ; I h gmRehggment s
for thelnfté rea %lﬂtst h%:‘bq %ﬁtgﬁn\{%@g@b ml%ﬁ%ﬁg@ﬁg’?mgﬂ?}%ﬁg?} _gerds&or bone
di $asewintiont that wenltbble generatéd tlyea feal ehjech lodated atthessane poaitioorof e e

conpounds according.t ormula, |l as src famly tyrosine kipage [nhibhitors.
Ang}[) her re@ﬁﬁﬁﬁi’?ﬁ@ﬁt"%dﬁcqt b@ei%”gﬁ?f‘%cﬁgraﬂ? r&&e&% V&%\équ)rnlf?rg? ﬁ]ec%ﬂﬁé%s
accordi fbgdétghﬁlfhré%v@t Rolb§am Heaaato he-drRddeaith jendfsteahése REOEfrbRIsat i ng
agents. Anot her enbodi nent “of the invention is the use of one or nore

" manol San 5P aBfBrl ridte B o i igfodd RRHERA afronl SEARE Y ot e
i nvent i working bbehoweheholograor neexdstodmrpocodis tof gérmratel eadh peiobetidng to
formula | for the treatpent of cancer. A pharnaceut i ca}l .grelpar at icgge was
obt2ft netecengtrugiediphies) tNePresPNLIVRRHW 6‘8%%39%*? & COMRHIBHONAIFPRIRAES heads
in cust H{Qtwgeﬁlé]gﬁci%t.%r. t aﬁgﬁgé,t&ﬁa Bsadpplyd Fresplel trafgﬂghg frbﬂﬂBbe the Add

50 ng conpoun sperse w atulumand vortex. 3. gelatin
sol ut i oredometrgbtedsnest: parisdoitie sbsenveowirklow; ensicathesxadditogetherdhe wr ap

the i | WaVEToRRIat e pbsoilat indee Aodihen 2pabut AR Pofie i@ BRER 10.0cs
up to Zﬂué‘??iggrﬁ)p%ﬂéi}selfﬁlo d:éﬂrfe&flb Iﬁl@g?ﬁﬁﬁﬂl)&ﬁtéé@mé)ﬁ@ldgram&iﬁettm | ayers

of filter on a filter holder, coupled to a recipient vial by
cer0 i f ngedédio sconstugt therokgeeti hurtler, ks @pexaadideads taasmall PRFIYeT nder .

- cachba windien it SralESTRS B TR YisSrhal bise e WM SoRe 881 o/ P e

honogeni se. The above descri bed preparation yields m cro-suspensions of the
conpounds of formula | with particle sizes between 1 and 10 mm The
suspensions are suitable for oral appIL ations and were used in the in vivo
phar macoki neti c testings descri bed bel ow. Phar macol ogi cal activity: The
activity of the conmpounds according to this invention as inhibitors for the
src-famly tyrosine kinases was shown by using the foll ow ng assay.

~N~N 1 - o AN e -~ 4 A g g M = ) L O~



Bu-, BOC- and O-tert-Bu-groups depending on the side chain function. The
substrate sequence AEEElI YGEFEAKKKK was Nterm nal additionally nounted with
t he spacewoamaserigi ds Am nocaprylic acid and dycin. APcempedosavisge of the
N-term nal tenporary protecting group the still attached and protected
peptide was | abeled with a 1.5 fold anount of LightCycler-Red 640- Nhydroxy
succi ni m de ester (purchased from Roche D agnostics GrbH) and

trieth ' : ' j i rmam de and
| sopr ofiCHRtVRS mAtert L% Bider AR 1hE R0 pIBT MBI e B e e Fur 1y
pr ot ecttextkedd | abel ed peptide was renoved fromthe solid phase and rel eased
fromthe permanent protecting groups by treatnment with a m xture of 80%

trifl uaraeskiputaiindl mdifodchateakt plicelwheér?hdlogrephiic datesisbeiig Padomssedhe
substrate was finally isolated b preparative reverse phase HP

E?”i fi GAE byer'sTiaplgy dericeei B ran, §f%@atf@zdlép\$y devl I%'%?r@"émﬂ@g‘%”%ure
. A= The i :
opes: r ot edtinestelpine! GabiE) delieg, HORRE'hY i RISHES (hedtiedted oo e src

(p60c sompuytatidmallunit) p?tréi\iéseu¢logm;mi@datm@5@gbﬁ ap mpti?l,reb?dhgtmedihm,errh,

Inc. . Tinme-r F r n As R r. P i r,,.

V ki or oMeRGLIbS! RN fte) Tttt iskapsors ol Bthesisfian sl

Coul ter n'ﬁbt?(ﬁﬁén%%‘ﬁb irfthé m Hﬁéf‘&%ﬁﬁedzﬂ’Claim 1. This typicaIE( requires some
oxyethyl)-1- P

0
4- (2- hydr pi perazi neet hanesul fonic acid E)HE S) were purchased
f r om RoedeolMraeking de Bbserveris exes (onhel eyasdf Megerahobsepgraingeal imemsoner ck

Eur ql Tri - b t hyl hi hyd h ' TCEP hased
Frofh pitbrtioe HalaSan Fai B SAmEonT Gor LieRBE" eh o bt el Ele B4 o °
Fal con.if\gs @¥nised hBldgPahn iéthdn Nigmin&ed n bptigalesyste hasach havay5 m n.
at 150C i n aqueous solution with correspon mg?armunts of inhibitors

accor dithgt ao obfect is helegtaphcallyeaonsteigiedsihhgliogranitic datcwilbin the easgr t ed
oy beequi ORI o HeouF Ryt Bt ' iRou iR drtF el Blatkspl

noni t orAgnySinits 4 sEBoAERCA Wey thhtigrefmetion of reepositicnpyf ihe chsanverd)! e vel |
pl ate reader. The | C50-val ues can be obtained fromthe reaction rates by
usildg ®¥@&sn-1inear curve fit (XLfit software (ID Business Solution Ltd.,
Quilford, Surrey, UK)) The foll ow ng exanples and references are provided
to aid the understanding of the present invention, the true scope of which
i s set Aeulthblyrericoded piofoytach carathem gérierate anelonstroction bathenihdéd- cat i ons

can be made in the procedures set forth w thout departi fromt spirit
of 't he AIMANSIANG SOERRATALEEN SE oI SYSAAN AFCING ODSlR SES: 34 e HIATR RLFr | i ne

was pur [l = CH L AA N o5 j di ne was prepared as
describ%ﬁ&c&@%@ l&g{"g;ﬁh%@@f se%nr?é%'w(a)fg}gn 3679 - 3686. The

2D o T PRt RyEBISA plotdrady Befe & ion Boodtbf ih HMlcHREPRIfRr Bhtont
4-nor p ;ilm@tibﬁ? nvel 2xayoes659 WherosefficieRtly cohe@nt liglet, imageld by opticaln01)

4781-4785, or as described bel ow 4- gz- Di et hyl gm no- eb?hﬁﬁl) -ﬁenzal dehyde
4. 82 g Toctaingimaansymaseesthraugh canioiakiepixels ehagingle holadraphig arfayC&d wit h

8.46 g (2- k Yoz O | - @q& |, Okl - ] S

sti rredcg tﬁﬁﬁt}rﬂ{e{\;@gyp%"ﬁgty\}\gés ioggorqﬂ\}%a/ t Igﬁawgéﬁgg@}g&eﬁ%g%&éﬁe added
and r ef pericdicityintedrGar of. anToleservet plaeeviisown lalsceas wireferentetayandeadtthaect ed
with ethyl acetate, and %he orﬁ; ni ¢ phases shed sevgr | tinmes, wWith

cad i cevasuef ampbesrver.yiThig rgRA DPRICHR tggt hagbeen 8&9@%0@%% pr oduct
was use #a%&{ ; i

[ 2- (Tet ra(\FI%/Ot ro- ﬁé;‘%a F({}Ilag% &IS%%qcfﬁuggﬁgg?rgg%\aggﬂzﬁ‘r{zu%h E[h76 ggsen%e)lr)

2- [ 2- ( SwBrdown Aofrastyin) sketches behweemtyalhologrardic arrag amd tie posefverer e cool ed

to -78 C and treated dropwise with 9,87 m of ~1. 6M solution of b .

|t i anfiriees B AenTEs! EIRPR Knghrededs. 1 BB 3Bniine 2 s85anhuttion
mol ) NofNrdi e Yh e LdTRIENGRNAE S Serisl €REbdB BNt haldE rafdHiE birag. vas conti nued
for another 15 mn at -78 C. The m xture was slowy warnmed to room

te ra ' ; H R iVl 1 ane
word it X ol B B B P e e e
sever al péfiogisityvntérvel intthelayertdratane Whichceotiiainedheirgage of preakight seeiree dri ed,
evaporated, and the resjdu rified b hr, t.ogr aph n silica in ethyl
acet at eU%fodr@C%'%NPi'QE: ﬂr@ﬁ?ada?%%‘%efﬁﬁdﬂf‘% tggt" f‘%c%/%‘ﬁﬁgm aggo'é{'}iﬂa%oe
yel l ow gjid ; ] - i LSHBEAIDRIR ofiferddiiftions, Mol )
3-net ho@;}&lﬁ) Irn(q)%{i-egﬁél@%dyge%%bkﬁ%lﬁéaﬁéﬁﬁgﬁg?man‘i Ideo( DIVF) vv:ar e
treated with 1.25 g (7,71 mol) |,l"'-carbonyldiimdazole and stirred for 1
hr at roomtenperature. 1,00 g 3-am nobenzyl al col hol were added and
stirring was continued over night. The solvent was renoved and the residue




918 025110. pdf . 3-(acetyl am no )phenyl acetyl ene Acetic anhydride (13.8nl,
144nmmol ) was added dropwi se to a solution of 3- ethynylaniline (14. Qg,
120mmol ) woadoek/deBeet hyl am no-) pyri di ne (DVAP) (1.5g, 12@00IEP2005/013879
tetrahydrofuran (3001L). The m xture was stirred at roomtenperature for 2
hours, water (1001) was added to the m xture and the whol e was extracted
wi th di chl oronet hane (2x250nL). The conbi ned organics was washed with 10%

citric id I eﬁ'oéjd i jon

( 100m_?f,’flﬁber F‘&%‘Q%% %%&Mf Pi’eefe‘ie‘%ﬁég\% Eféck{)ncen r 5?2%%%%3%@ ﬁgﬁohgeg‘ef‘)or d

3- (acetnd sarnanupitssydfanatrix poiet \asues. Yidldnke/ ts the doihp8idipn cferplitutie NVR (400
MHz; CDCI3): d= 7,62 (IH, s), 7.53 élyﬁ d, / 7.@, 7. 41 (||} br.sl)a

7. 28- 7valpes Jo[ theylight ninsilatar matrix, the demaridssen PEGGSSELERGRGNA ITRPEY: i ni ¢
acid 3 - ' i~pi W o kit 4 ixed with
16 6 niefeh B PRI % LBhEREYT Wi 2 fnglhn PoKIARR Uetghidn ady NBCRND.

evapor deeide Jodieacking tive ouaent dservergpatitiorditbs dimension ofighepbsamver cr ude

product was precipitated by addition of. 10% aqueous acetic aci i sol at ed
by fi | Mindaw ﬁaaﬁ)@ %@Hw'mfm'ﬁe&éq b?“‘aﬁd‘r%ﬁﬁégﬁﬂe"aﬂiagﬁ ?&‘"ﬁ’@é’“‘é“ﬂ%gt he
title %}EQ%SQ i i ioBxanpl e 1-1:

2- Chl or o- - Ehéfntgﬁ-lgﬁlﬁéggazgﬁz 5-blpyridi n-6-yl)-benzam de a)

6-Nitro-2- £ hil Yol

2, 5 of SHRPEoRt PB)PhiRe anEra e JehERodttadh huseed SR 4o POREEE onsene
wer e hegiredotateti4ieario dbSefvar'skdyesr $heidferes @i thenobserverplanedhére isdbeum

di stiIPati_on and the residue is dispersed in ethyl acetate, filtered, and
t h&0 f i FouFief transfeempfhe %?%grﬁ gb%&ff'ﬁf\é’i W SRENGEAISQitE OYESH ¢ b)

2- phenyl: 3kt ; ' RoBthe Fourier transf f
6- ni tr%ﬂaﬂgﬁmﬁﬁéﬁ{koﬁ%@(?g]i% %Cgfg@%{(%t%?]r?ye \A%?se 8i ss?ol?/uerclj?ri rnanls ?erageti o
aci d. 18 pologeampmydes Fresrel fradsfbram astthe reconstirustedabjest isaaddn 6@ wi t h

tirring. Aft hrs t he m xt | ed t t d

Fi | tor depusvlnest Heonse TBEIrPra e 6oReiics e PRSRsTERRRN I R
b . ) o : wimddwanol /

gioch: g?‘%@%%? %%?%ig t}ﬁ%ﬁﬁ%ﬁﬁ?ﬁ?&g@ﬁy{ﬁ% Th‘gﬁ?itﬁ) ?gtggmv%gs concggt rat ed
; ¢ _ Lt Lol a _ _ . ti
aﬁa@é?ﬁ%&@%ﬂrrﬁ%&gt érrll%lppl‘é\h{tg?%t r%_b%@stéﬁcﬁi%h@'daﬁ e 5RIHES b§dinfiting kid r ati on
2- Chl omoidgradr riytary ba SvhichmtrdasaEng iGfdationds en6oged obdhe dviagraplic arpy
2- ph | -3Himd 4, 5- idi n-6-yl am 0.3 | ,,.). in 4 d
oyr 1 di er e SR eaOnbor i iioumRN e EPER W R B TRt o% ents) 2-
chl or OW)% Gk Bfted RGP 8f tHOhABERPIRS afr8fDnededndtiretiBhdfune stirred

for 1 roomtenperature. The solvent was evaporated and the residue
puri f i ebsbweriwindewsdesthpedimiéed facan extent andrlocation enepgeddnsida ef

' . Yield 35 ng. 1H NVR.(400 Miz S, 8.6 d 8.53
3t ooty or QB o8 Mol By o Bt end, ), 7o
EXiWDEL%nlY}ﬁé% ﬁié%bﬁkﬁ@&idﬁbﬁnéle?ﬁ;@uédmﬁdyraphi@%c@ﬂécri bed for exanple

- 1: Exanpl'e 2-1:
5- Ani - - . il s bele 1.80
o of trutedBiEtter PirkvEREE) pdloc g ARl o BERNICRY Ty b RORRTEE S 30
n t et rdeipetitivigiorithd MEding dnéthdd aged athedohserverowimdgwiltas isebe aaialiat on

h | at . t for 45 m.p_ Th t al yst
1Tt adthan tos BerRCIGRATISHA) Fr Testaned baHraa didcbang S YskBnBIE Fal b, on

' i Fof 4 ' ! i ' ldnglth od tigé th
1} R B8R piFrind pofey PR gégiasol 1 hssstamimidng s L he
t oget heprirady; calurdsdds , Thereledtioniof(tbe resglution oi thepeleatioiolagmphig digplay

2H); 7.61-7.52 3H)... 6.96 (d ; 4014 (S ' ' 8
(bt 0ad & 5 ghoodthg Fedtiok; 18 sidk o GiotieNoringbth infaligh fp ah'dye sizd
(2- pheny arﬁbbéérﬂéﬁéﬁ@gés‘rﬁohélﬂ’b/é WiHdows 0 the dyenpastiisies BY)Rnown efyettrackingduct
fromexanple 1-5in 30 mM ethanol were cooled in a water bath at room
tenperaneans. 1.20 g tin (Il) chloride and 2 mM cone. HCO were slowy added

and the mxture was stirred for 1 hr at 40 0C. The sol vent was evaporat ed
an@0t heThesiventonds nst ledited tpendoding Frodgaebalogsts Ufoweres tiagre is@nut i on.

After dilution wih water the precipit was | sal b i htrati and
washed 3FaNtage \é\’t I:QHHereIN{QQ’fa"ﬁ?gompgfeéfttoﬁzersqsaﬁleﬁ@vgg};agﬁ%ﬁ%? éé@tolloﬁr?m hanol
and filger eoRasiBicRke! therdMll &ivals betundiffiaetdelightelrra e owrisr Maisheth,

t horoughly wth nmethanol, and the conbined filtrates were evaporated. The
residue was purified by preparative HRLC. Yield 192 ng. 1H NVR (400 MHz,
d6-DVBO): d= 13.20(broad s, IH); 10.63*s, IH; 8.58 (s, IH; 8.49 (s, IH);
8.21 (d, 2H); 7.61-7.52 (m 3H); 7.17 (d, IH); 6.77 (s, IH; 6.68 (d, IH;
5.50 (broad s, 2H). Exanple 4-1:
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pharmaceutically active agents. Background of the invention Protein kinases
are enzynes that catalyze the transfer of a phosphate group fromATP to an
am no aciwones/deEs such as tyrosine, serine, threoni nepPCoEPRSHIZNTNE ON a
protein. Regul ation of these protein kinases is essential for the control
of a wide variety of cellular events including proliferation and mgration.
| nappropriate activation of tyrosine kinases is known to be involved in a
vari et j : t I r

o sor g g eaTEs & Pbassd e o gDt R GEERIefplane, TTHACHANIS SUSIEE e,
Susva, disenelr wihdow Tht@ uddlﬁlﬂht@tedﬁIgbt is r&hwsﬂﬂehr(dzlwme dess nobdiskirkclarali |

o ot ?ﬁ‘re%%@mt*é’gvrmcié‘%ﬁnd%emctgﬁSgﬁé%ono raRd A dheiegre s plEds &, Ght

nmenber Yes, Lck, Fgr, Hck and Blk) that participate in a
vari et?jéc;@: ?K%rgﬁgat hways represents the major famly of cyt opl asm ¢

Taga" ?gbﬁfﬂﬁ%ﬂﬁi B TRe anfeBhiABviRs dbampul GRASRTod ool | (o

whi ch icomptismg/ rgions Wa@bht:edat:ugmahmrﬂenc@:hag imformatponseded to nany cel |

E%E’?S1%§3¥r7s‘?&+ctamwwppmg@%e®at @hwtalet 855 efmetl BSenSnbprEph,The

cancer serﬁ%dﬂ‘ iRftARtion R e 'Bh(sT Sfrﬁ"iﬁ tHe fetdPYrused éde\ﬁérls( >90%
tunors %/ I ncreased rc ac | VI s al so associated with netastasis
(>90% ambdadtsblew wgamsstsctednegmﬂfdhsﬁ_M:eEadgencmmﬂté@tmtédtrﬁgl@ﬂ Qadl on

t L d Di f
268027 epmcansgeiid ngpliondram e sadigpariahiedl S, Pt e fagihne o

Furt herdmsent btheffl%!) de?lf‘ob}éc't bémté)b@erta“p é@éH oftie?! FoesadH ebjectpéintltie act s
in stress response pat ways I ncl udi ng oxi a response Nude m ce

st udi esregnmhn/lttt)eomd&dmwformtlw |é>(psfél§§d1§ sam{) ongea spallmestion ef ey e

Eiggg)e g%égs%u r|'|1 %at| 2 t glgsgz'eeztpglkg %gphgﬁ%t%%lpﬂe Ee?rogtgtcr(u)%%ofztﬁﬁt point

anti - angj2e8 'Hy%ugﬁemtftac%naﬂaersoml ndtaisible\e thSdefides bbpes/eEposttibar i n
assom ated cel'l-Cell interactions (Avizienyte, E., et al., Nature Cell Bio.

48002}, Hge ﬁﬁﬁ)al e&d RhERY F‘é“ﬂﬂlé‘ﬂlsbféyghhe Hofodram @ldékfulﬁt'éa\/ﬁ\ﬂ'\% Rdurker
d| sr upti1on tﬁ ere UCI ng-cancer cel'l netastasis (Nam S., et al.

Cin. Ceesael tmssfoan OQﬂﬁQ())bjEQ’@O Tmsaeyds & a simall objeet @zaﬁyowrr@s@htlon he
second that results froma VEGFnedi ated i ncrease in vascul ar
perneagéhﬂﬁ r%tﬁ%ﬁdas that seen follow ng stroke (Eliceiri, B.P., et al.

Mol . Cell. 4 (1999) 915-924; Pau 20.01) 222- 227).
Bl ockad8 Gentrgsh jeratdng ané@eﬁra%mahowt Eh?e'“&%yﬂ\@?fé%h/bg\?mﬂf% FYSFik, VE-

cadher| IC@Q%% Ay Jtentstf&?n SRR dig2PleGRindolW) TWY RAds to Br ANt S

VEGF- ne ema and account for the Src requirenment in VEG--
medicat esbgervemsindbiv if loandesmigiord8 Lkistersiusefipbuidhe resansiitcted threea

el armeneiingl Speeeeh Send BbariRsseerg of et ustun. IPEJEERRRRE

ost eopotrhgaarésert@ Rt s A E&ﬂfe‘fﬁs hiAd ASatdleds Géfidid InASiex I oduct i on
vvere found to ex It osteopetrosis, the failure to resorb bone (Soriano,

96, (1992%'61W% é%%?(b]efﬁ@e@%ﬁ c{)gswasBo%:/(t:t:r acl?t ZI’I zgftl gi/ a i]écE Iot? os'ltg\(;glsgst

activity. «Si adatpsagiet basgranmedmlithhaographie dlatghwhenejsedoh cBmbinatidn bi ti on
of Src kinase activity nmaybe usef ul |n the treat t ostgﬁg a 7

(M2 bach,  Wiith éxdeuiod g an mengae ) Nojodiam Gpm a6t LSRodRE s Rf 0

i nhibitors fg felgfy tein kinases are widely known in the state of the art.

For src inhi |at|on such inhibitors are based on i.e. thieno-pyridine

0 DBBA36) o et 1 9a b D 0418000 oyr s

ri do- pyri m done derivativ . . pyr in
derivatives Bh@%ﬁ’%é&@g@eﬁ%t‘?@@wmﬁﬂq raim; Yein9 %E@'&&%ﬁﬂ SE(VD
01/ 94341 d i
oyr azol'e dor PO 8SERES anfiife Hald Nemind deo Haldimiithy

knogm as i nhify inetifododf Cleimmedi at ed i mune response and suppr essors of
cytoki nes and | eukocytes with antiproliferative effect V\% 4/f024897
And sone benzidisplay steepwhendisplaying aheipgameeorgputed

i nhibitors fbk%'h] 03/ 035065, especially as inhibitors against Kdr Syk and
Itk tyrosine ases. Summary of the invention The present invention
relates to benzam de derivatives of t general formula | fornula I
wherein, Rl is a phenyl group optional substi tuted with hal ogen, cyano,
nitro, amno, -C(O OH heterocyclyl, -O heterocyclyl, -S(O 2NH2, -X-alkyl
or - Y-cycl oaI kyI or a het eroaryl group opt| onal I y substl tut ed W|th haI ogen,

o o o o g,



or in the manufacture of correspondi ng nedi canents. Detail ed description of
the invention As used herein, the term"al kyl" neans a saturated,

st rai ght -wbanes/ws91br anchedchai n hydr ocar bon cont ai ni ng PComP05013879
preferably 1 or 2, carbon atons, such as nethyl, ethyl, n-propyl,

i sopropyl, n-butyl, 2-butyl, t-butyl. As used herein, the term "al koxy"
means an al kyl group as defi ned above which is connected via an oxygen
(-O) atom As used herein, the term"al kyl sul fonyl" means an al kyl group as
defi ned above which is connected via -S(O 2- . As used herein, the term
"acyl " meang riflograliic retenstractionefrornerhalbgrem wbhhputed bydhaewsthdd wfa a
carbonyl (-C(O-) group. If said alkyl group is substituted one or several
ti mes by haEﬁ@éh?-it is preferably substituted by fluorine or chlorine,
especially by fluorine. Exanples are difluoronethyl, trifluoromnethyl,
2,2,2-trifluoroethyl, perfluorethyl and the |ike. The term "hal ogenat ed

al kyl " used herei.n aps an al i ol

sundt i Cibetiariemantabrdraires el oo QHRie 5P R PR o P e s,

chl or i paelRRGS i Autirhédiardevive, BXgamingsdevice, & mkdizadmeady bisplay device, a
trifluoromethyl, 2,2,2- trifluoroethyl, 2,2, 2-trifluoro-I -methyl-ethyl,
per f | uonibtany Informationndisplay slevisee f Eheadisplav ¢an ke aotfet Agt sgrgn SLV.
2,2,2-trifluoro-l-nethyl-ethyl, especially 2,2,2-trifluoro-Inethyl- ethyl
or especially trifluoronethyl. The term "hal ogenat ed al koxy" as used herein
means an al koxy group as defined above which is substituted one or several
ti mes by hal ogen, preferably by fluorine or chlorine, especially fluorine.
Exanpl es_are difl uoronget rifl uar t hoxy, 2,2,2-trifl uoroethoxy,
pel®| uGRIEMBy CAHE T (B?E'ﬁqus%\@H@ﬁ%{}Et rifluoromethoxy. The term

"hal ogen" as used herein neans fluorine, chlorine, bromne and i odine,
preferably fluorine, chlorine or brom ne and nore preferred fluorine and
chl ori Ky. Theattep vickpbkaygeattay illusiratios of atdavidgenfomseepnsimiciing yidegr oup as
defined above , jn which one of the, hydrogen at I J phenyl
o oup. hekalraimss shPwiRkdh NepRtoy B Sfanaeiens b P dBrdOn gt Wndn
2-phen¥*§%ﬁy+khéiﬂ ifj @decind the like, preferably benzyl and

1- phenyl ethyl. The term™heteroaryl"™ nmeans a nono- or bicyclic aromatic

g S§igs ?Qa@;‘?{@rﬁmﬁdéﬁgtion?&'ﬁe@é ice P\eli%' VidWagPletonsiiéting #dbo thi azolyl,
qui hol yI'S" ‘pyr radazinyl’,  pyrazi nyl, oxazolyl, quinazolinyl, 7 ndolyl,

benzot hickpgramd, showirenthefencaajig ofs pingleabbjgct point pia ithrge;dimensional

benzi m dazol yl , pyrinidgl, t hi azol yl ui nolyl or pyridazinyl, and nore
preferﬁ@@nﬁﬂﬂﬁP®§PP@Vﬂﬂ‘Wﬁ¢3W?W98F¥B@ﬁ§Vﬁ5WE@8M9I.The term "cycl oal kyl "
means a_nonocyclic saturated hydrocarbon r%&g wth 3. to 7 Eéﬁferably 4 to
6 and rfoge3 s argangraliliustiatiop ofg deviee recensimatiog Wdeq helogkaMsr at ed

car bocygl i : ; Wi ¥ xyl and
cyel onaiing SRR BBt SR Cadi e K A B e
debpni tthewiddo MlogranY- cycl oal kyl is preferably -Y-cyclopropyl. In the
definition of R2 , cycloalkyl is preferably cycl opropyl, cyclobutyl,

cycl opangyh sabweths SBmE/devie®ts i FRS. <3, dbt Kavivigleomighey fesotutinopent yI  or

cycl ohexyl and still nore preferably cyclobutyl, cyclopentyl or cycl ohexyl.
The term "heterocyclyl" nmeans a saturated, nonocyclic hydrocarbon ring with
5to 6 ring atons which contains up to 3, preferably 1 or 2 heteroatons

sel ect i.nde : hiRy, r4 i ng
car bon YU RERER A pEBSY et i R 16 DATRORERsy dea Sspics fo

subst i trecefstpietiigoviiés eldgrares arpilefstatdnl gndeeplainadin Anmesli by (Q C4) al kyl
or (G -C4)acyl, which are defined as above P[eferably by nethyl or acetyl.
Ex&%'pl ROANGpPHViER the BEcUMPRENG HRWINGS WBEISIN ar e pyrrol i di nyl

nmor phol i nyl piperazin¥l, N- et hyl - pi per azi nyl , pi e[idyl or .

N- acet yFigpVjidsiadgeneratiliusteatiqrkef a yidepdiokpgranhang slgvisa for reconstructing

e e R

phenyl, said phstion of & viepiihgwhdowsubstituted one or several tines,
preferably one or two tinmes, at the ortho, neta or para position. If RL is

het er Oaﬁg'. V2Siflgbied 8l Mastratidreot® HieoRralfby revohstridtiigeddeddotugrameer al  ti nes,
pr ef er ably one o? two tines. The conpounds of forrmula I can exist in

di f3Cer ent " t aushowing @ theeerdiraemsipnahasengyiichican besdewad thwughQ viewing omer i ¢
forms of the conpounds of formula |I and m xtures thereof are an objective
of the invent VBIY®or exanple, if Airﬁéhe definition of fornmula is =N,
the im dazole part of pyridyl- imdazol*e ring systemof fornmula | can exi st
in two tautoneric fornms as shown here bel ow. An enbodi nent of the invention
are the conpounds according to fornula I, wherein Ais =N. Another

I Y Y b1 S - o " o Y



ti mes by hal ogen, hydroxy, al koxy, am no , alkylam no, dialkylamno or

al kyl sul fanyl . Anot her enbodi nent of the invention are the conpounds
accor di ngvoaodarseuba 1, wherein R1L is a heteroaryl groupcomreasalisys
substituted wth hal ogen, nitro, am no, heterocyclyl or -Z-alkyl; wherein
the al kyl group is optionally substituted one or several tines by hal ogen,
hydroxy, al koxy, amno , alkylan no, dialkylamno or alkylsulfanyl; and A

is =N e cordlng to

f or mul Egr %\I\,E % ggﬁgﬁhﬁﬂé’“% P Fe??&b’y[%\éqgﬁ t%&%%’??gﬁi?l@% sug@?nﬁstced W th

hal ogen, ni t gigowingithe entetimigashithé threerdirmensidnal sceveirea patthaf thé kideogr oup i s

optional Iy substituted one or several tines by halogen, hydroxy, alkoxy,

ani no , al kyN@WOFAM; di al kyl ani no or al kyl sul fanyl; and A is =CH . Anot her

enbodi nent of the invention are the conpounds accordlng to fornula I,

V\,her ei Rig2 idsisza rd;agramashmgﬂn@ttwhgntumensw Ristijbution iRythe vViewing AR kyl . An
di ment of, the.,inventio nds according to formula

mh ein R2 |§ B?wypgOWW%Sé@wgpg%ﬁ%ﬁﬁﬁgngﬁykenyl, al kynyl or cycIoaIkyI and

Ais =N-. Another e the. i ventlon [ accordlng

Lo Tor i Y315 3 aepeian ks hrton, Lo devics 1t Braet By Clfng PlaeBERRIRRR, PR oo O

cycl oa VISV hedonboth ifestdien viewenwithregard the

conpou%tﬁd g?ggﬁéétﬁ%n;%?w | a quagerel n Rl |ésvca phenyl group gptl onal |y

subst i the diffradticn oraemytopreygaherosaitalking. ami no, - C(0) OH, het erocycl yI

-O heterocyclyl, -S(O 2NH2, -X-al kyl or-Y-cycloal kyl; wherein the aIkyI

group is optionally substituted one or several tines by hal ogen, hydroxy,

al koxy, am no , al kylam no, dial kylam no or al kylsulfanyl; and R2 is al kyl,

hal ogenat ed al kyl, al kenyl, al kynyl or cycl oal kyl. Another enbodi nent of

the invention are the conpounds according to formula I, wherein RL is a

phenyl group optionally substituted with hal ogen, cyano, nitro, am no,

-C(O H, heterocyclyl, -Oheterocyclyl, -S(O 2NH2, -X-al kyl

or-Y-cycl oal kyl; wherein the alkyl group is optionally substituted one or

several tines by hal ogen, hydroxy, alkoxy, am no , alkylam no, dialkylam no

or alkylsulfanyl; R2 is al kyl, hal ogenated al kyl, al kenyl, al kynyl or

cycloal kyl; and A is =N-. Anot her enbodi nent of the invention are the

conmpounds according to formula I, wherein Ris a phenyl group optionally

substituted wth hal ogen, cyano, nitro, am no, -C(O OH, heterocyclyl,

-O heterocyclyl, -S(O 2NH2, -X-al kyl or-Y-cycloal kyl; wherein the al kyl

group is optionally substituted one or several tines by hal ogen, hydroxy,

al koxy, am no , al kylam no, dialkylamno or alkylsulfanyl; R2 is alkyl,

hal ogenat ed al kyl, al kenyl, al kynyl or cydoal kyl; and Ais =CH . Another

enbodi nent of the invention are the conpounds according to fornula I,

wherein RL is a heteroaryl group optionally substituted wi th hal ogen,

nitro, am no, heterocyclyl or -Z-alkyl; wherein the alkyl group is

optionally substituted one or several tinmes by hal ogen, hydroxy, al koxy,

am no , al kylam no, dial kylam no or al kylsulfanyl; and R2 is al kyl,

hal ogenat ed al kyl, al kenyl, al kynyl or cycl oal kyl. Another enbodi nent of

the invention are the conpounds, according to formula 1, wherein RL is a

het eroaryl group optionally substituted with hal ogen, nitro, am no,

het erocyclyl or -Z-alkyl; wherein the alkyl group is optionally substituted

one or several tinmes by hal ogen, hydroxy, al koxy, am no , alkylam no,

di al kyl am no or al kylsulfanyl; R2 is al kyl, hal ogenated al kyl, al kenyl,

al kynyl or cycloalkyl; and Ais =N-. Another enbodi nent of the invention

are the conpounds according to fornmula I, whereinRlL is a heteroaryl group

optionally substituted with hal ogen, nitro, am no, heterocyclyl or

-Z-al kyl; wherein the alkyl group is optionally substituted one or several

ti mes by hal ogen, hydroxy, al koxy, am no, alkylam no, dialkylam no or

al kyl sul fanyl; R2 is al kyl, hal ogenated al kyl, al kenyl, al kynyl or

cycloal kyl; and Ais -CH . Another enbodinent of the invention are the

conmpounds according to forrmula |, wherein R2 is phenyl al kyl, wherein the

phenyl group is optionally substituted one or several tinmes by hal ogen,

al kyl, al koxy, hal ogenated al kyl, hal ogenated al koxy or cyano. An

enbodi ment of the invention are the conpounds according to formula I,

wherein R2 is phenyl al kyl, wherein the phenyl group is optionally

substituted one or several times by hal ogen, alkyl, al koxy, hal ogenated

al kyl , hal ogenated al koxy or cyano; a A is =N-. Anot her enbodi nent of the

invention are the conpounds according to formula I,



wherein R2 is phenyl al kyl, wherein the phenyl group is optionally
substituted one or several tines by hal ogen, alkyl, al koxy, hal ogenated
al kyl , havogessaiseddoal koxy or cyano; and A is =CH . Anot rer/EPpivsaissent of
the invention are the conpounds according to fornula I, whereinRl is a
phenyl group optionally substituted wth hal ogen, cyano, nitro, am no,
-C(O OH, heterocyclyl, -Oheterocyclyl, -S(O 2NH2, -X-al kyl
or-Y-cycl oal kyl ; wherein the alkyl group is optionally substituted one or
several tines by hal ogen, hydroxy, alkoxy, amno , alkylanno, dialkylamno
o al kybeidigep! DESER P IOK OPSHE MlENTIoRe! e n the phenyl group is
optionally su stltute one or several tines by hal ogen, alkyl, alkoxy,

hal ogenat ed aIkyI hal ogenat ed al koxy or cyano. Anot her embodi ment of the

i ti d f R1 h |
i oS A O GRAR  HGEele Eell
het g5 OCbéCé Mblogré%m@bﬂfa9Q¥R1 ¥ suffictey2bbierentlightedurs LY Méﬁ%bﬁé’él wher ei n

t he al k?/ group is optronally substituted one or several tines by hal ogen,
hydr oxylocgk&iogysystamm nio. Thallglyu sovires canlibel reglized hy)vmtuadtilkryrhlealhdramda,nsm is

henyl a in th tlon stlt d one or
geve?al ét@lﬁé‘sﬂg %Xloag%ﬁnggﬁﬁé‘?d 838@@@?00& YSBQﬁQ(I%%aQ IEV? :W)genat ed

al koxy ednteoirabis smrtebrAmbanstbform Bﬁéy%ﬁf’@@mtfmfﬁheQ‘ﬁhi S6urcBYeThé ON are the
conmpounds according to formula |, wherein Rl is a phenyl group optionally

subst i t g@learaphi;aray dgeli copgistioof pikels dvhuahﬁar@arracgey @Ma reguler patfetny|

e L oD 2N ey 4, MRl A EV SO EKl AR BBl
al koxy, Tlaabpenl,ngsldf)d%msmb,-pldelaér‘eysle@@rétélyoadchblﬁéﬁlé|a‘n@|rbdnt|@ab% in phase

phenyl al rein the phenyl group is optionally substituted one or
sever al a"t‘gﬁé§"ﬁﬁ' tygg @g’@ﬁue%ﬂ’% e pagsikiluminationelightde bg ergodedaiagenat ed

al koxy tion are the
o onY OGN, o384k {uafHm i R IIP Lokl o fégs ! ©

opt i onahdlpgsambsti t uted with hal ogen, nitro, amno, heterocyclyl or

-Z-al kyl; wherein the alkyl group is optionally substituted one or several

tines bin thelotgenerplan@OR ablekstone abbaver widow DWNS forfied iYA BETSMCRY
al kyl sul fanyl and R2 i s phenyl al kyl, wherein the phenyl group is

opt i onalnt§fvalAssaidirgekar bwerss: Fawiasiteansionm of ﬂi\ﬁ Yideo fetpgramkyihe olisesver,
hal | | t of th
vent | B0l ailoh SBEH G QOB oo i on SRt BB B a Trige, ' 1 1e

Eet er oad|yderglcmq1) soqama o'ﬁaé hjamhbéxtéﬁtt @fdlhﬁndlﬁsehidr@@lﬁdowfmw @orlriﬁépdmts) to g
eteroc 0 ein the a roup i s optiona substitute
one or %g\;{qrqurql’q Eerﬁ%l 'Héh%ﬁ ﬁeNﬁ98W¥£f36§ OUER{ FI@CK trankfy}/raﬁi%

di gloky! @hic QSWerEﬂCEWVﬁH'tﬁé‘Wége E%Hesofﬁhﬁri}jhf"égdﬂce wpherein the phenyl group

is optionally substituted one~o evera I mes alogen al kyl, al koxy,

hal (" N .. Anot h
eﬁbﬁgfﬂ'@nﬁg#{%ﬁ AfbaFRATIGH 1% KR4HuRh 'ﬁﬁoiﬁn%;'e@%i@uaas% e

wher ei niteniesis @nicotied daattarghtisgive SLIM Al Thée uhﬁﬁmbtetoeplixw-éﬁaaﬂi@érﬁéﬁﬂ% nitro,
am no, heterocyclyl or -2Z-alkyl; wherein the_al group is optionally

subst i t GRAMAINGHYEEA! apanings (s[upn@§e ﬁ)forh%lp@@é'ﬁ d'%)oﬁ?a“%ll gonkipl obthieno |
al kyl a”én’ﬂ litude Y, ﬁé@@?f tﬂ(esﬂ%)rﬂﬂa?i fhgﬂ%g adﬁlé\%dotgfﬂfé ?ﬁénﬁ%ﬂse’db&@%r ein the

phenyl up I's optiona one or sev al ogen,
aI 1255I pzattemyHotmlvegethatbadeéalof tireainugation &dnad linoited tor th@y@”@:rlbéﬂ$mﬂi S

er di me f the invention are the co ounds accor ding to

for mul a 9%%%3@2&@@" s’eg ﬁW@rﬁﬂayérQﬂﬁfray%?thegﬁb'gg’ﬁ hs Phage o
t I wh R henyl
i nven |tq9,go|@h@\,\;ak}gscgmpé@ﬁer en@kgi P{gﬁsog?%ﬁg@ el erein Ris a pheny

group; Ais =N-. Anot Invention are the conpounds
according to formula I, wherein Rl is a phenyl group; and Ais =CH.

Anot her enbodi nent of the i nvention are the conpounds according to formul a
I, V\herl'agureRl is a phenyl group; and R2 is al kyl or hal ogenated al kyl; and

=l\l:__. h co for exa may be selected fromthe group
cord) stf 'El;]r% S PWS%EQWISQWIP‘T” g@'!'%’“@ﬂ@? Mia foguping.- WP?D%Erao§LNPéh%1C| d
I sopro aFFI%erln ?@e Eﬁ Fdfj::et 68 éﬂ{ ﬁf @e |§1\]/é}¥tfdrp'aqg1% %Qpe%@?%ﬁrc%c' d

|sobuty ester; acid
propyl fesmerthe Ilght source LS and the focusing means F is a vertically disposed
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(2-Phenyl -3H i m dazo[ 4,5-fr] pyridin-6-yl)-carbamc acid tert-butyl ester;
(2-Phenyl - 3Hi m dazo[ 4, 5-fr] pyridin-6-yl)-carbam c acid 2, 2-di net hyl - propyl
ester; (2wBhetwilseBbt i m dazo[ 4, 5- & pyri di n-6-yl) - car bam ecampdoos/013879
1-ethyl -propyl ester; (2-Phenyl-3Himdazo[4,5-fe]pyridin-6-yl)-carbamc
acid sec-butyl ester; (2-Phenyl-3Himdazo[4,5-fr]pyridin-6-yl)-carbamc
acid ethyl ester; and (2-Phenyl-3H1m dazo[4, 5-fr] pyrr di n 6-yl) - car barni C

acid 2 21T - t

i nvent p@}{ldéllcg“p §%§,ﬂg@§ﬁ§§hg§§h%m%b @I&fﬁ?%})bf‘d{e wher e| n&éel rs a phenyl
group; prité &2, i s al kyl or hal ogenated al kyl; and A is =CH. Such conpounds,
for exarrpl e, may be selected fromthe group consisting of:

(2- Pheﬁggur% "I“sEHHVIFé)é ebarc% thai 0364 ekriown Bufdkhaddt encadi Imbwllerest er;
(2- Phen H pyrrol of pyridi n-5-yl)-carbam c aci di et hyl - propyl

ester p(eQreF@qudrHspppWM@ﬂh }12 Fousiespang of tbeﬁaﬁkdmogﬁ%\"@?%yl ester;
Phe | di n-5-yl b d but yl t
Andt hehO BB B BTGNSOt Y on are the conpounds according (o f or mil a
I, wh Rl d R2 i I I I d A
- sﬁirﬁieﬁenraé»?fgé e Kee%ﬁidr dhe flserer blari PRl eogruig Cons st ng
of : nﬁ{ﬁ@# r%ﬁ‘ gﬁéﬁrﬁmﬂréﬂt}é}%mm srhb -S1anb M, Cerdiddakitty b viddeer ;
and (2-Phenyl o[4 5-fr]pyridin-6-yl)- carbanic acid 1-nmethyl -allyl

ester. hAIm@ramr r&ndmsttucrsrthedfolwgfem invibetabserarlang Ofbap aUreiedd@6Kdi ng t o

a1 o Bansroic TheapalisieBeree Bl SLAT HANese SqudsKEl staiqdtely ™ | &N
COGi SHifftectn ofderEheme obddrver plahe [ 3vivdreythe diolographic-eraudding ntaci d al |yl

ester. Anot her enbodi nent of the invention are the conp nds acco%fffi%qg to

f or nul Aigherwifaetion gders takesnRlage, Boby wayRf the Spscad|§%9| pirphase,

of - ( 2 aion MR nleBsjf SEERARes FARE SGh AR BAaR, MOUP Ty 1
ester; defdclich Brienyid uSét asitdecbbdnar biimow OW-shonr) indighesRcThei d

cycl ohexyl ester. Another enbodi nent of the, invention ar ounds
accor didirgengion & the EeconsiiHelien warrhosen %F@Foﬁ?mfﬁ’d té@%p’ge@ BMoal kyl ;

f% i dlo?]thecgér]g nﬁfﬂ?ﬁwﬁwel P %ﬁﬂictr’oH rHQrV NtheYbsehrerigléné @pounds

IS a eny group; andR i s phenyl al kyl,
vx/ner ei mdd%qnbﬁﬂwlhrghend)ﬁra&troptardamare msﬁmtnedtiogdtl'mnwiﬂmout&xmﬂm atines by
hal ogen, alk al kox enated al kyl, hal ogenated al koxy or cyano; and
A is =1Map, 'BU ﬁ'SaWﬂ Gﬁﬁr f‘Sr exanpl e:

(2-Phenyl -3H i m dazo[ 4,5-fr] pyridin-6-yl)-carbarnic acid 1-phenyl -ethyl
ester. Anot her enbodi nent of the invention are the conmpounds according to
formula I, wherein RL is a phenyl group; and R2 is phenyl al kyl, wherein the
phenyl Figure i s opti onal | y substituted one or several tines by hal ogen,

L% ghBLoReB R e AL 1NGHPATRR e LD ier e B 1

(2 Phenpb 'reé‘ér%‘fr’fubﬁbﬁ)b?tl% Irabeyrdrdbranﬁrmhmaréomwact@bmeﬁm olgstter ; and
(2-Phenyl -1 H pyrrol of p%/rl di n- Sé%pﬁ-car bam c acid 2-chl oro-benzyl

est er. itasl betrinstendds thmwaae ropleatithe Brer yviedew O\Wothabwendd Be cor ding to
f la | |
i tr o, derermied Y Sy eq e ihte ot e iitnB RSt A heekBrof B B e,

are t heqsumenutdsdeas holograra recofistrudtiba (l.e. ndteheiobjdet resorstpivtion) dogsup
substituted with halo cyano, nitrao, n Ef( or -S 2NH2 and A
i s25N- MGGW@SGEHB\@@Q%@@M heste- ﬂﬁ@ﬁﬁﬂmﬁp@ﬂeaﬁest ds Ga;p or ding to
for mul 2] I cyano,

nt o, olsenlSI U BT hrouBTaRIGH 8 FEhsRRioh FiRS it I@é’?éﬁﬁgﬁg'} ment of
tﬂe i P\/SijetnetzDaa?b@rt be obeenmdﬂa‘ﬁeeaneneds foypaten insideuh ae¢gonsitustionn R1 is a
phenyl group substitute al ogen nitro OH or
-S(0 2I\ﬁg U'RZRFéinH‘I*kﬁretChﬁﬁ%’eﬂN?%n 9'}@ SL@K%MMBW@ frlﬂ%%Qm B ray be
sel ect e 08P IR GhE dcﬁ‘ﬁieslfr'e'%ﬁfpﬁransform of the video hologram, whereas the

[ 2-(4- 1Y am)yl phey I'mdazo[ 4 ] pyridin-6-yl]-carbarnic acid
i S@Or Ombsee%remndow OW is a part of the Fourier transform Figure 2 shows a holographic

L5 Sad R A ol an B PS5 PBlton 5

I sopr opydiographic reconstructron the 1%t diffraction order would itself constrtute the
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ester; [2-(3-Ntro-phenyl)-3Himdazo[4, 5-b]pyridin-6-yl]-carbamc acid

i sopropyl ester; and

[ 2- ( 3- Amiwo-2pbvarsyd1y - 3H- i m dazo[ 4, 5-f cj pyri di n- 6-yl ] - car lpamieP2@siot3s7sopr opyl
ester. Anot her enbodi nent of the invention are the conmpounds according to
formula 1, wherein Rl is a phenyl group substituted wi th hal ogen, cyano,
nitro, amno, -C(OOHor -S(O2NH2;Ris alkyl ; and Ais =CH . Another

enbodi nent _of 1 Epvent.. gn

wher ei FraRnsfLolO L RS eY TE TRLARRIEP DR RRFRI S SOuIcrbGerpEne. . o
- O O O B Figlfd 2 2NpRimantetib®, the obiskpler plare bevinaldemdithihe Folriehplanevent i on
are the conpounds according to fornula I, wherein RL is a phenyl group

subst i ngﬁé %Hdwmieeé&%aommyholégm onosding.- Tmmraerd.mehemnaent of the

i nvent| are the conpounds according to formula I, wherein Rl I'F a phenyl
group scéme ist caroposed of discrete poirtsse.gr theaintisd? big BB see Eiﬂi"ﬁ sThey

PG e PR Yt B SRR STRbRRIR feihd Ind BRREAITESERLA Bol i a
{ ?eh32“‘%ﬁ%‘ﬁi‘*’i@e%?3?‘?“??%?rﬁ"f"%‘é‘ﬂi@d‘m?‘?”ga”“ v
subst i Erhpiﬂ §I;lMM‘|ﬁhAtﬁ'pﬁfg|@9(fBQl°nom issrRatesh @éb@l"}%l b@log %ﬂg 5‘%565&’91 s
=N-. S

(2 (- TRIDHRTRE héced b IR projection tegjon A1, The distances between, i ¢

i sopr ogyd péisit €rto the@ieds obtizciiblogram chntieedétewraimeddn cader homlcaldﬁﬁ@dhﬁds
according to forrmula I, wherejn S a n ou substl ut e

hel@r o@lj"gﬁ? valies. -'G-)hﬁerle@PB%WtSﬂ” ﬁ&zzé |ssla5gpq£$hgn Q%dog‘gqrger_w OWAngP%Afg‘p%
embodi H'I'Fﬁie BBSéNE%Wﬂ'}q%W OY0 iSEENStRAInE? B?@.Né‘?éné&l@ﬁ’y @Htéﬁ/al anc@hVGhﬁbdal

wher ei 'S a phenyl group substituted w het er oc% or
- O het @olgyraphic; reamistﬂ’ﬁ:tloas,amhyperlo,dmtyheiler\éam@ﬂsﬁews the S!ZIﬁ?eOf' theention are

opt 1 onabeanadtsied ohieeh hietape et idbpy RN eRe inlele s RERS A9 "
opti On%hﬁe( +@rﬁ$é &M&%p%@erﬁénéﬁé%@é rﬁadmlardfm rBabestaicted pljeety to bd koxy,
am no amn I

, di al kyl am no or al kyl su Iy Anot her enbodl rrent of
t he5i ngenerateddhan led:berwoaalbke usmgradcpcrrg/emaon@ halpgraphiqrpreash mith a

e

al koxy ingidé PeconstiueribamiuggundREl kyl am no or al kyl sul fanyl; and Ais
=N-. Anot her enbodi nent of the invention are the conmpounds according to

formul EIT {he YAIRT Piwrh{énéﬁéﬂ iRARE ¥t REIBgRIth] PRaktynSrigiontwdEld extérid
-X-al k ereint group are opt| onal 'y substituted one or several
times meybaddgelperlbdtd:rtsbmter\all Kihey viewinghgonesafrriy agiaert diffiackon ghders or

| kyl sul f 3 h
CoifossdRerSpyPiey yatlseal TP R B0RPROE ek obuEBbaRianE, | )°
Subst | T34 H@% pHlidtP - Pheélbétburs\bred eius éﬂi@d@dksdrf@@mlara@p@ﬂt buredd gue to

substitu one or several times by hal ogen, hydroxy, alkoxy, amno ,

al kyl amhaltipledowgriappimd.no or al kyl sul fanyl; and R2 is al kyl. Another

enbodi nent of the invention are the corrpounds according to formula I,

wherein RL is a phenyl group optionally substituted with -X-al kyl; wherein

the al kyl group are optionally substituted one or several tines by hal ogen,

hydroxy‘é('QHT%%xy am no , al kylam no, dialkylamno or alkylsulfanyl; Xis a

s' @%' e B ngpﬂa 3 SNBWS arQén&fdlngSofa%e'eSdlﬁ{éﬁ‘élona@Qéepfé BB- SN13V|@I€JH€E cbjlént)unds
or be selected fromthe group consisting :

{2 [4 (;Qeu’vtstIHqu'Pét As)sppworeanht q>bjestp¢mtjaié<pE%Sﬁ@]%&ﬁﬂ@@%@rw} carbami ¢

acid iso ester,

{2-3-( i RESIISEL ﬁﬁgﬂ?fp? r%ﬂoﬂﬁf&'é%al-ﬁﬂ 3 'A"?p FTaee %e%/?[}]s 2% bani ¢

aci d i soi by e Riérence numbers A1 to A3. The position of the object points P1

2-[4- 2D|ethlamnoethox - phenyl ] -3H i m dazo] 4, 5-fr ridin-6- -
el (and P2 d|1>'/fer in depth mforerltlopn Thyerefore on the SLI{/I both en]cggmg reglonsyA‘}

30 and A2 do overlap.
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carbami ¢ acid isopropyl ester;

{2-[4-(2-Di et hyl am no- et hoxy) - phenyl ] - 3Hi m dazo[ 4, 5-fr] pyridi n-6-yl}-

car bam c woi2doa/seqapopyl ester; acetic acid salt; PCT/EP2005/013879

[ 2- (4- Met hyl sul f anyl - phenyl ) - 3H-i mi dazo[ 4, 5-fc] pyridin-6-yl]-carbamc acid
i sopropyl ester; and

[ 2- (3- Met hyl sul f anyl - phenyl ) -3H i m dazo[ 4, 5- b] pyri di n-6-yl]-carbam c acid
|sopr0[‘)_.¥éJu ester. Another enbodi nent of the invention are the conpounds
accordi S formula I, wherein RL is a phenyl group optionally substituted

v P A RIS TR RGPS St 0 0
’5 2 ohediath shuiasoui s maant i mgtservap e O e Ens Fofs ¢ Rt °"¢
(o075 15BReF iaht sourpe ks Gamparepl tp g Fresne] hplgaram, the Fourierhojogram Res - ¢
aci 8 ety hdesntage that undiffracted light is focused to small spots in the observer

Lo L3 CBnR b TRsP bl BLibhe'th BEEERlePbitndo] e dnflifacied Agri ¥ RaY™ ©

aC|d|

{2-] 3- (‘”7% %@o&,gﬂﬁbm@wck@r@md]-ll—l-pyrrol o[ 2, 3-b] pyridin-5-yl }-carbamc
o)

acid i ester

{2-[3 { . inwiggcbyTi ¢
acid 2@1@@@%‘%&5 é&gé}’%ntwgﬁ g%{&knot er Iie%)ggrl%rrlgﬁnétddgw rﬁgeflﬁj\%%tll on are the
Cogpoumagﬂowaddr@anlmglbosrahltm Iensmﬁhemlslgally veryssrpakkeompgredito st i onal |y
substituted wit - a rei e a rou 0

SufSt | ravaktioher s1e Bavenava TR Sent s e 4 E%PO W%#FPO |

al kyl a k kce ¥ AlSo d&Fied b

e SEB(S@ZRI&JLS%H iﬂée(a‘o Qg&ﬁ‘ie ﬁ‘ﬁé%ééh%ft%@m e 0)02- L _eS( §/ hp |l;real ol
and A |03‘thvet«ngh&mJTce@lmﬂdbadBagmﬁﬂat@ﬂaﬂfﬂh% |enﬁay be sel ected from the group
consi sting of:

[ 2-(3-Acetyl am' no-phenyl )-3Himdazo[4,5-i"]pyridin-6-yl]-carbamc acid

i sopropyl este

[ 2-(3- Mﬁtaqlarﬁé%ruw smposimeat ehibaynyensian; an asay of light spres AN BIRY i bani c

acyg | rﬁé% f all light sources have to commde ThIS means that the
1?3 ﬁgﬂ%&f {e%n?? ﬁ? g I msggzo 4,5-b]p Jﬁ@car bam c acid
| sopr omﬂcheafttbe Ilghhsmmee aﬂ&yd'ahemerbe eﬁghtlrydal‘gwémn the laliQh ehibedenpatiais

accordi ng rmula I, wherein Rl is substituted
with - @ng(%w'mﬂl# Bﬁgmgfk“ﬂ COPHE '29 eﬁgﬁ% Sghgqlél%yﬁ? fgﬂ?@% ET[ed one or
sever aI | DR t|6(‘%ﬁﬁ@fn ik in td disservél Mha@ O auhich bkl am no
or al kﬁ'{)hgﬁg Pgn&% I's _ac ONR-, -CH 2- S(O)MZNH- , -S(O 2NH, -
NHS( O) like, thes(lf@)actaen(pattes( ay i amgiessqugandeaﬁnmei lghewas usgsh conmpounds,
for exanple, may be selected fromthe group consisting of:

[ 2903- Acet yl am no- phenyl )-I H pyrrol o[ 2, 3-fe] pyridin-5-yl]-carbamc acid
2,2- dinethyl-prop

[ 2- ( 4- AElaQrﬂ TRAY BE- %ﬂf@#@neﬁ opticahslemeptsvaich shape the joht disiribuliep Iperdel foy

2, 2- di ' buti ncrease the intensity in the observer plane.

[2-(3 A@@i‘%%%&%gn%r'{gﬁﬁ')gﬁ 4 I|co)';/r0rrcl)l o[ 2, 3-b] pyri dlyn 5-yl]-car bgm c acid

et hyl. eBhese may be diffuser sheets or lenses.

[ 2- (3- Acetyl am no- phenyl) -1 H pyrrol o 2, 3-b] pyri din-5-yl]-carbam c acid

i sopr opyér &plues howydaphic setup, tracking of the observer is achieved by shlftlng the light

[ 2- (3- Acetyl am no- phen 2, 3- rid = C i d

i s@dut ySoWEeE) Tebﬂﬁ&?ﬁ%¥h% dge{fé IT%‘F Wlﬂ‘?ﬁ@%‘?ﬁ bgm#@]nﬁgil %%‘?}%ﬂ'&

accor di fedt@®nfcal 2RHting R BpSiiiie8H th sy i t ut ed
W th ><£|&1"'E8 sf)(yvﬂh%g?dns‘awé%%l‘(a}legr oug are o tl%nal I:vf substituted one or
sever al LCDnmnéinmm@amgmmhqdoae lbyreyconfigunable diffiagtiverontical @lemryt ani no
or al kyl sul fan X is a single bond, -NR-, -O or -S; R2is alkenyl; and
A is =CPFasagg mg BBfBound is for exanpl e:

{2-[3- (2- Met hoxy- et hoxy) - phenyl ] - | Hpyrrol o[ 2, 3-b] pyri di n-5-yl }-carbani c
acid allyl ester. Another enbodi nent of the invention are the conpounds

ac di 1 ' EoRUhPREtoSRAEbYCopiPST i t ut ed
Wi tctﬁj -Xﬁg]olli(é)lqr;td%fe&;{;etﬁ%&trﬁg@g%t@ﬁmﬁﬁ%me g‘?@egﬁﬂ}%né’ |y substituted one or
several tines by hal ogen, hydroxy, alkoxy, am no , alkylam no, dialkylam no
or alkylsulfanyl; Xis -NRC(O-, -C(ONR-, -CH2-S(O 2NH , -S(O2NH, -
NHS(O 2-, -S(O 2- or -S(O-; Ris alkenyl; and Ais =CH. Such conpounds,
for exanple, may be selected fromthe oup consi sting of:

[ 2- (3- Acetyl am no- phenyl ) -1 H pyrrol o[ 2, 3-b] pyridin-5-yl]-carbam c acid
aIIyI ester; a_nd
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-X-al kyl; wherein the al kyl group are optionally substituted one or several
ti mes by hal ogen, hydroxy, al koxy, amno , al kylam no, dial kyl am no or

al kyl sul fwoybge/66918 a si ngle bond, -NR-, -O or -S; R2PCI/HPh@syi3sad kyl ,
wherein the phenyl group is optionally substituted one or several tines by
hal ogen, al kyl, al koxy, hal ogenated al kyl, hal ogenated al koxy or cyano; and
A is.=CH. Such conpounds, for exanple, may be selected fromthe group

consi st , . At ; i

(o 5 1ok Shesiption o s herizenip) dsstisn,ars comibinef tacking In e harzontal L o

aci d 2dpétigrocdrearyl beﬁdbﬁé by horizontal shifting of the VPO hologram on the SLM.

and{ 2- [ 3- (2- Met hoxy- et hoxy) - phenyl ] -1 H pyrrol o[ 2, 3-b] pyri di n-5-yl }-carbam c

acid benzyl ester. Another enbodi ment of the invention are the conpounds

according to fornmula I, wherein RL is a phenyl group optionally substituted

with XhaWQWMnghEV@WﬁSEW%a@Pﬁ?de@Joup are optionally substituted one or

several tinmes by hal ogen, hydroxy, al koxy, amno , al kylam no, dial kyl am no
| kyl sul fanyl; Xis -NRC(O-, -C(ONR-, -CH2-S(O2NH , -S(O 2NH, -

NHS( O) A2mex1S( O A-detailedblEbcriptich dfsartdﬁwyérabkdlmemﬁwnm pr&shmt pivention gr oup

i's optlonallé substituted one or sever hagfﬁ% é% al koxy,

hal ogeAdned Ikl kyiTheaetisgbhackaroundgjai ?“é;‘?& “C mgn ek h

conmpounds, for ex ﬂﬂﬁJ be selected from the group consisting of:

[ 2- (3- Acetyl am no- enyF§E¥F+pyrrolo[2,3-b]pyridin-5-y|]-carbanic acid 2-

Ch| or Oﬁbﬁmyll esﬂesummady of key concepts from, and enhancements to,

ey ! WG TR I oo i wBicPate reBAEH B R ompounde.

according to formula I, wherein Ris a phenyl group optionally substituted
wi th -Y-cycl oal kyl. Anot her enbodi nent of the invention are the conpounds
according to formula I, wherein RL is a phenyl group optionally substituted
with -Y-cycloal kyl; andA is =N-. Anot her enbodi nent of the invention are

t he conpounds according to fornula I, wherein RL is a phenyl group
optionally substituted with -Y-cycloal kyl; and Ais =CH . Another

enbodi nent of the invention are the conpounds according to formula I,
wherein RL is a phenyl group optionally substituted with -Y-cycloal kyl; R2
is alkyl. Another enbodi ment of the invention are the conpounds according

to fornmula I, wherein Ris a phenyl group optionally substituted with
-Y-cycloalkyl; R2 is alkyl; and Ais =N. Another enbodi nent of the
invention are the conpounds according to fornmula I, wherein R1L is a phenyl

group optionally substituted with -Y-cycloalkyl; Ris alkyl ; and Ais
=CH . Anot her enbodi nent of the invention are the conpounds according to
formula I, wherein RL is a pyridyl, thienyl or benzim dazolyl group
optionally substituted with hal ogen, nitro, am no, heterocyclyl or
-Z-al kyl ; wherein the alkyl group is optionally substituted one or several
ti mes by hal ogen, hydroxy, al koxy, am no , alkylam no, dialkylamno or

al kyl sul fanyl . Anot her enbodi nent of the invention are the conpounds
according to formula I, wherein Rl is a pyridyl, thienyl or benzi m dazolyl
group optionally substituted with hal ogen, nitro, am no, heterocyclyl or
-Z-al kyl; wherein the alkyl group is optionally substituted one or several
ti mes by hal ogen, hydroxy, al koxy, amno , al kylam no, dial kyl am no or

al kyl sul fonyl; and A is =N-. Another enbodi nent of the invention are the
conmpounds according to fornmula |, wherein RL is a pyridyl, thienyl or
benzi m dazol yl group optionally substituted with hal ogen, nitro, am no,
het erocyclyl or -Z-alkyl; wherein the al kyl group is optionally substituted
one or several tinmes by hal ogen, hydroxy, al koxy, am no , alkylam no,

di al kyl am no or al kyl sul fonyl; and Ais =CH . Another enbodi nent of the
invention are the conpounds according to formula 1, wherein RL is a pyridyl
group optionally substituted with hal ogen, nitro, am no, heterocyclyl or
-Z-al kyl; wherein the alkyl group is optionally substituted one or several
ti mes by hal ogen, hydroxy, al koxy, am no , alkylam no, dialkylam no or

al kyl sul fonyl ; and

21



R2 is al kyl. Anot her enbodi nent of the invention are the conpounds according
to formula I, wherein RL is a pyridyl group optionally substituted with

hal ogen, woOtn@/06e91ON0, heterocyclyl or -Z-al kyl; wherei rCThEP2@skyis7group i s
optionally substituted one or several tinmes by hal ogen, hydroxy, al koxy,
amno , al kylam no, dialkylam no or alkylsulfonyl; and R2 is alkyl; and A
is =N-. Such conmpounds, for exanple, nay be selected fromthe group

consi SM Rf
[ 2-(6- yI™-'pyridin-3-yl)-3Himdazo[4,5-fc] pyridin-6-yl]-carbamc acid
i sopropyl ester; and

2- (2- Met hyl d I d bar ni id
[ sopr owrtrége@%ééqm&%nﬁwﬁthéﬁaad e eghod RaddRyisa fob somtpREoRistinds
accor di d%H ﬁolb é@ﬁgr ein RL is a pyridyl group optionally

substi Iog nitro, am no, heterocyclyl or -Z-alkyl; wherein
t he5al kyI group is opti onaIIy substituted one or several tines by hal ogen,

hydroxy, al ko am no or al kylsulfonyl; R2 is
al kyl A lﬁ é&@%w%ﬁ@%ﬁéﬂ% the invention are the
compounds according to formula |, wherein Ris a thienyl or benzim dazolyl
group optionally substituted with -Z-al ky Zis a single bon andR2 is
i |1 b d h | kyl ; | e bond; d
al kyl . HOHRRENCORBANIRH: Blattdf ?W&HBH%dadéinéé‘for%ﬁP&H PiScarisaeri ng to
formula I erern is a % enyl or benzim dazolyl group optionally
subst i tgenesdatettivlogtamisk@GHY, espealedlyrtgaletlmermi :neRr realdinkg holagiama, Q. =N- .

Such cor unds for e be .sel.egt e consLsti of
[ 2101 HVistar BPleoERmSI W 'CE)rp %’eé‘P@r@%’HBé’IH}JA"@U?@% f‘?Jf%"??%HQQP Bsseadt o
i sopro nd?%lﬁys comp Iex-valued data. Be3|des stllls real-time video holograms are of

[2- (I H-Be dazor -5 5-yl')-3H 1 m dazo[ 4, 5-fc] pyridin-6-yl]-carbam_c acid
i sopr omdrtuaﬂaemieresbtﬁ|ectm>hdlogaaphy aims at a realization of CGH in real-time. The

|[ §O|(o|r I(;I- bg]ﬂ%?%fgmlwéy] %ﬁﬁ qtlv gy gp[%ctlgl Er]gRYMo(a'u'fbtgr ?’éLMf@ﬁtRam ¢ acid

(2-Thi Q}H?ﬁr%ﬂgbbé' ﬁél%'r@é&%m{cﬁ l_gdb]é&rplﬂtﬁb@-s\ﬂailapmbbamtmgm tluireatingpy |
ester; and (2 Th|o hen- 3-y i mdazo[ 4 fo] pyridin-6-yl)-carbamc acid

i sdpr gmht eBlr?ughwidhﬁe&peéalfm@pﬁeW? vt reﬁ% to Fraliime RolpgEamBasid®d unds
opt | ondiorSase e ot s ey b hBioGRiths e EARTORBAALY, B PP

A i's =Qkldrl88athersLaV®ostduie- cnftlctnghtMncanauom(mwi)tdnehem@mmmdambrd| ng
to formula |, wherein RL is phenyl group optionally substituted one to

t hr ee, @ﬂﬁblbﬁﬂbﬂrﬁtﬂhér@ﬂgﬁﬁi&eﬁ mes with hal ogen, nitro, amino, -C(O) OH,
heterocyclyl, -S(O 2NH2, -X-alkyl; or a heteroaryl group optionally
subst i tintatrasttoelassio hpiqggamm whlqma@g@ﬁrednelﬂ@tp@tqmcgallmr in angthgfl ;  and

I, al k d t :
2| ngy %,pta@ﬁeayv%//p% %ﬁf MO 1] er%ﬁél%)e Eéttt&tn% vf&@ﬁu_@r %ér\ﬁgws éﬂgsﬁé{ é@gl.q{ @%%)
-NRC(O) 3 cBfp ugt@ri*ﬁ"dls&etéhéloﬁrdrmd%t@%dw sequdiides dRd thréy-dimgesional al kyl ,
wherein the al kyl is optional substituted one or two tines b al koxy; and

F?] i sI asdeyie; %llnédbﬂ@pml.&a’q@n prqgerggnmp intgrpediate dafa iscaiPras, fefrexample;
{3 : rergys/ 0 yﬁ%cgagﬁrrﬁgﬁg% gjgﬁp%%rg seﬂ-:rc?llbﬂxd &o%é H\%@i'idr% bcﬁrhﬁﬁ{bgcgrggﬁlcgr two

?r OUphCﬁ&b%émgraﬁmcd adaiitenyt ofbidrinardleae] dorﬁpbrhemtr Tderﬁ{BsgéI)e databzari ¢ aci d
- met - prop- ester:

( 2-25henl9$ gsniefa#e%at@[MW@yf el PYiinteniesnts PrltaTRE A" SCheeavarsion A fat 2- yny
ester; (2-Phenyl-3Himdazo[4,5-fc]pyridin-6-yl)-carbam c acid cycl obutyl
ester; (2-Phenyl-3Himdazo[4,5-fe]pyridin-6-yl)-carbamc acid

1, 3-dinpthyl -hutyl ester.

(2- Phe%r‘ﬂé’ﬁd-%%%%{%’,eé@'ﬁﬁ%ri di n-6-yl)-carbanic acid 1, 2-di net hyl - pr opyl
ester;

{2-]3-(3-Met hoxy- propi onyl am no) - phenyl ] - 3H i m dazol[ 4, 5- b] pyri di n-6-yl } -
car bam Lid i Qstor8 SEEMs) are devices for spatially controlling the complex-

(2- Pheng’ngéi-q"%@gg ?‘ 05r ?r py2| di n- 6-yl -caprbamyc aci d 9 P

(B30 - meailhgd -daia,-i2. mmmtgde and phase of the amplitude of each colour

(2- Phenl-3H-| 4 e ridin yl-allyl
ester { ompgn?q ‘%ﬂ@ﬁ'&r E é’l‘g%|°ﬁ”|b‘°yg5‘g‘%§¥1eﬁ®(fggg‘1ﬁ paa(ifgﬂ¥ fﬁeﬂbﬁp

pyri di nefiriidléxed. CﬁfebSDMCmQY'c@ntaﬁ@l@bﬁ@&llaméh@fogré@rcells each being

[ 3- (2- Hydr oxy- et hyl) - phenyl ] 3Him dazo[4,5-fr] pyridin-6-yl} -carbamc
acid isopropyl ester; [2-(6-Mrpholin-4syl-pyridin-3-yl)-3Himdazo
[4,5-fr] pyridin-6-yl ] -carbam c acid iTopropyl ester;

[ 2- (4- Met hanesul f onyl - phenyl ) - 3Hi mi dazo[ 4, 5-fr] pyridin-6-yl] -carbamc
aci d isopropyl ester [2 (4 th hanesul fmyl -phenyl )-3H i mdazo[ 4, 5-fr]

.



ester; (2-{4-[Bis-(2-nethoxy-ethyl)-am no]-3-fluoro-phenyl}-3Himdazo[4,5-

fe]pyridin-6-yl)-carbamc acid isopropyl ester;

3- (6- 1 sopwopoosysesibonyl am no- 3H-i m dazol 4, 5- b] pyri di n- 2Pgir)ErPb@snoisee aci d;

{2-[3-(2- Met hoxy- | - met hoxynet hyl - et hyl car banoyl ) - phenyl ] -3H i m dazo[4,5- b

] pyridin-6-yl} -carbamc acid isopropyl ester;

{2-]3-(3-Met hoxy- propyl car banoyl ) - phenyl ] - 3H-i m dazo[ 4, 5-b] pyri di n-6-yl }-

carbam ¢ _aci - s (I3 PP < i msdazo[ 4, 5- b]
oyt i i reBagey REFEERA 8 bifiralsar b a @bl Lo Gefofiaolsgfain da:

{2-]2- Gﬁh@bﬁﬁmsd)b@@mhﬁmm)arm/nomcrntamw@erate celisdaFopehBveopjourdi n- 6- yI } -

carbam c acid isopropyl ester. Another enbogilil{}ient of .the invention are the
corrpoumﬂl§odtﬂ@(ﬁ)ﬁ$9@f'&|@lﬂm'ﬁﬁ'ﬂﬁ ina e gagh pixshin 2 gEEM™opt i onal |y
substi Y I

S0t | USSR P BERSab A Briey hork Tred Sl iy

al kexy cokours. D€pending I‘dﬁ&h@)kmd 6&' Vldeomiccgyam elRX)dlrs;g ubeg, furthek sulgHpixsls
phenyl al kyl, wherein th 5 rou o tion %/ s[ubstlt ttedﬁﬁ e or two
Limes. B9aYRPAISEACOT SREPdNG €ac g E orinstande Aeotr B)ae

sel ect t of th b-

(2- Pheny CBP&%?}E?%%F%E%EE?@T%?%?O; "}g cnaeret()jgn?ncaggp%erlnggp?op{/?e gsjter
{2-]3- (;ﬂxé&ktf@mac—lecbdowy@torppemmt] Taklngymho@aqoznstfwwolqw@omgﬂn,enl%rtb@m c

Zg: g |25 é)%clgfrﬁeH te?(%l ﬁ}%tai%ﬁeﬁlme lf('fll: %o o%lrgr[n celr (li) LPileh &P rgg)prﬁ;l’?‘é@am ¢
{24 g4e§%1c?@rehﬁé¥e @Fé‘ﬂ%éé SRBANIL TorbauH sftheba tirebiriaiyiolodrsy inakimy bani ¢

acl ster

(2- 4- (mna/suhmeleumtgtgl) 1rph@ﬁ§aqt theralse kapwpd.es engadingireauies foucsithani ¢

d all.yl t
Y ;! [ 3a(F’2X€TvBte %0 werRAE Siieeing TeauiTss g sybpixels for each colpur ina L
aci d_etppibgrapi eell.
{2-[3-(2- I\?et hoxy- et hoxy) - phenyl ] -1 H pyrrol o[ 2, 3-b] pyri di n- 5- yI J-carbam c

aci d_alikadn fiogFam cBHRERYddd bshe distréiesdlopololrambdath)contaihingiat aci d

benzyl este

{ 24B3- (|eammmpwdetaﬁ@mbaq@hefwnn]ailpmo@wgwrm Felogr spmqnénhseiq/d?tacraawam c
aci d i sobut ster

{2-13-( ﬁf‘é%’n?fihfv&%8mda}5%¥ﬂwp]orlrpv@)f))p?racg%rﬁ"yS ‘is&pr |T gienhqgo%’rﬁfn dat am c
aci d 2-£hldebtdisgran isssdritinuously updated accordlng to the scheme driving the SLM

(2- Phenyl I H-pyrrol o[ 2, 3-b] pyri di n-5- t}/}p}lscar bam c acid et h%I ester;

( 2- Phenyince thegntirs bq;lgg@mysbmad@uupgﬁ aadpaheelisadiere AreMeysandsfy|

t .2- Ph , 3-b di n-5-yl)-car bam d allyl ter;
‘(33 I%Len PEff It—?eﬁéﬁsr%flﬁc%ééﬂt?% Fidi ]npﬁrg/l I) ncar %a?n ga;c?(r:ln ?sgg:ﬂy? egt e(ras °!
aC|2([93 (é he; t ho?%/@ e%r%%yg) ¥I¥ he mfoDr ra&%lnor{ezce%sgw%rén%oﬁe orXel éln&%r bari ¢
{2-]3- (\ﬁdyﬁwaﬂi@faﬂw&@ patonYltimé beqiencd @l recdnbirimtrd three-diniehsioaabam c

aci d benz ester

{2-]4- (S&}eMethoxy et hoxy) - phenyl ] -1 H pyrrol o[ 2, 3-*] pyri di n-5-yl }-carbam c
acid isopropyl ester;

{2-[4- (Ad&lﬂdﬂa&dewpwﬁs ihleatisdrbtd hblpgraroldai2 setstpprevidedhe spegifiear bami ¢
aci d benzyl ester

(214 (SR A 9T anroling {0p ForRSRYRTiBR Hb-rixgle S therShM The, drivery i
aci f control Is are specific to the type of the SLM used and is
[2-73- A%@#lwé Fbﬁl’gﬁg’ﬁgn?ﬁ’“ r? I-SI-Igpnyarro | of % 3-b] pyri éﬁ)n 5-yl]-carbamc acid

i sopr opybt thstseibject of this embodiment. Many kinds of SLMs, like transmissive or

Lﬁ )(”4 Qge( tglc |v<-m|qwd crysrw élsplay ARSI\ %Eﬁc% P PYELAL Teendnicd AiRAMSstafksd

[ﬁ| (3- A%@&dﬂ\tﬁ?]d’ut@,typ&ﬁib‘éw abibrdsEed BL1NE addHcewsiocostidmptliaterstam be aséd 2-

chl oro- benzyl ester

[ 2- ( 3- Arecorhbimation ptitrinis embogiens! of 2, 3- b] pyri di n-5-yI ] - car bani ¢ aci d
benzyl ester;

[ 2-F(B- A&’béyhmlulamddigi’rhyeh)erges from thiedficlpgrann pjthi theraraplifuge aadiphaise acid 2, 2-
di net hyl op;

[ 2- (4- Aé‘@g Péi% CBH@HW‘% apdPRagaies Yraugh i frae sPacsiqwardsdigossey o o
di met hy|y fpk G IRjht front, to reconstruct a three-dimensional scene. Encoding

[ 2-(3- A!:netltq)l;?ﬁgrrnhno pH@en;\/’Ya)vel H-pyrrol o[ 2, 3-b] pyri di n-5-yl ] -carbani ¢ acid
ethyl ester; [2-(3-Acetylam no-phenyl )2 H pyrrol o[ 2

>3- b] pyri di n-5-y| ]-carbamc acid allyl“ester; and

[ 2- (3- Acetyl am no- phenyl ) -1 H pyrrol o[ 2, 3-b] pyridin-5-yl]-carbam c acid

i sobutyl ester. Another enbodiment of the invention are the conpounds



(2-Phenyl -3H i m dazo[ 4, 5-b] pyridin-6-yl)-carbam c acid 1-ethyl-propyl
ester; (2-Phenyl-3Himdazo[4, 5-b]pyridin-6-yl)-carbamc acid

2, 2, 2- t riwbuossnsboioet hyl et hyl ester; PCT/EP2005/013879
(2-Phenyl - 3Hi m dazo[ 4, 5- b] pyri di n-6-yl)-carbam c acid 2, 2-di net hyl - propyl
ester; (2-Phenyl-3Himdazo[4, 5-bJpyridin-6-yl)-carbamc acid

1- phenyl -ethyl ester; (2-Phenyl-IHimdazo[4, 5-b]pyridin-6-yl)-carbamc
acid pgo0 ; Phenyl - [y wadef P d iR =G 5 i acid
e &%L@Qﬁ;@% hBIdapaYdatd et BRGNS walchoMdriiBa drorh dn 8RR

( 2- Pheradonsichindathedeldimeéhsignaldicen6-asl Jesimddantreating interferdnoes-b the 2- yny|
ester; (2-Phenyl-3Him dazo[4,5-fo]pyridin-6-yl)-carbamc acid cycl obutyl
est er ; VENPHERFCE3H- i ni dazo[ 4, 5-frJpyridin-6-yl)-carbanic acid

1, 3-di et hyl - butyl ester; _ ) )

( 2- Pheifye-Besent embofimentpsayiges aeal-tng py near isaktimeseeniral daiafarga - pr opy!
est er; : . : :

[2.55. helagEamSalLor s tAHRswae miedulationfy computing gmplityde andfor
car bamppagé iféh 4 gRENOPAVelengr ; _ _

(2- Phenyl -3H i mdazo[ 4, 5-*] pyri di n-6-yl)-carbam c acid
(BE)-1-methyl-but-2-enyl ester;

(2-Phenyl -3H i m dazo[ 4, 5-b] pyridin-6-yl)-carbam c acid 1, 2-di methyl -al |yl
ester; {2-

[ 4- (2-Di et hyl am no- et hoxy) - phenyl ] -3H-i mi dazo[ 4, 5-b] pyri di n-6-yl} -carbamc
aci d i sopropyl ester;

{2-[3-(2- Met hoxy- et hoxy) - phenyl ] - 3H i m dazo[ 4, 5-b] pyri di n-6-yl }-carbanm c
acid isopropyl ester;

{2-[4-(2- Met hoxy- et hoxy) - phenyl ] - 3Hi m dazo[ 4, 5-b] pyri di n-6-yl }-carbam c
aci d i sopropyl ester;
[2-(3-Nitro-phenyl)-3Him dazo[ 4, 5- b] pyridi n-6-yl]-carbam c acid isopropyl
ester [2-(4-Mrpholin-4-yl-phenyl)-3Himdazo[ 4, 5-b] pyridin-6-yl]-carbamc
acid isopropyl ester; {2-[4-(4-Methyl-piperazin-|-yl)-phenyl]-3Himdazo[4
5-i']pyridin-6-yl}- carbam c acid isopropyl ester;
{2-[3-(2-Hydroxy-ethyl)-phenyl]-3Himdazo[ 4, 5-b] pyridin-6-yl}-carbamc
acid isopropyl ester; ,
[2-(4-Nitro-phenyl)-3Himdazo[ 4, 5-b] pyridin-6-yl]-carbam c acid isopropyl
ester; [2-(4-Sulfanoyl-phenyl)-3Him dazo[ 4, 5-b] pyridin-6-yl]-carbamc acid
i sopropyl ester;

[ 2- (4- Met hyl sul f anyl - phenyl ) - 3Hi mi dazo[ 4, 5- bJpyri di n-6-yl]-carbam c acid
i sopropyl ester;

[ 2- (3- Am no- phenyl ) -3H i m dazo[ 4, 5- b] pyri di n-6-yl]-carbam c acid i sopropyl
ester; [2-(4-Am no-phenyl)-3Him dazo[4,5-b]pyridin-6-yl]-carbam c acid

i sopropyl ester;

[ 2- (3- Acetyl am no- phenyl ) -3H i m dazo[ 4, 5-b] pyri di n-6-yl]-carbam c acid

i sopropyl ester; [2-(3-Methanesulfonylam no-phenyl)-3Hi m dazol 4

5-b] pyridin-6-yl]-carbam c acid isopropyl ester;

[ 2- (3- Met hyl sul finyl -phenyl)-3Him dazo[ 4, 5-b] pyridin-6-yl]-carbamc acid
i sopropyl ester;

[ 2- (3- Met hyl sul f onyl - phenyl ) -3H i m dazo[ 4, 5- b] pyri di n-6-yl]-carbam c acid
i sopropyl ester;

[ 2- (4- Met hanesul f onyl - phenyl ) - 3Hi m dazo[ 4, 5-b] pyri di n-6-yl]-carbam c acid
i sopropyl ester;

[ 2- (4- Met hanesul fi nyl - phenyl ) -3H i m dazo[ 4, 5-fo] pyridin-6-yl]-carbamc acid
i sopropyl ester;
[2-(3,4-Difluoro-phenyl)-3Himdazo[ 4, 5-b] pyridin-6-yl]-carbamc acid

i sopropyl ester;

(2-{4-[Bi s-(2-nmethoxy-ethyl)-am no]-3-fluoro-phenyl}-3Himdazo[ 4, 5-

b] pyri di n-6-yl)-carbam c acid i sopropyl ester;

3- (6-1sopropoxycar bonyl am no- 3Hi m dazo[ 4, 5-fe] pyri di n-2-yl)-benzoi c acid;
{2-f3-(2-Met hoxy- | - net hoxynet hyl - et hyl car banoyl ) - phenyl ] - 3Hi mi dazo[ 4, 5-
fr]pyridin-6-yl}-carbamc acid isopropyl ester; and :
{2-[ 3-(3- Met hoxy- propyl car banoyl ) - phenyl ] - 3H i m dazo[ 4, 5-fr] pyri di n-6-yl }-
carbam c acid isopropyl ester. Another enbodi nent of the invention are the
conpounds according to fornmula I, wherein RL is a heteroaryl group
optionally substituted one or two ti with chlorine, heterocyclyl or
-Z-al kyl; and the al kyl groups are optionally substituted one or two tines
by al koxy; Zis a single bond or -NR-; Ris hydrogen; R2 is alkyl; and Ais
=N-. Such compounds, for exanple, may be selected fromthe group consisting



t hereof, may be prepared by any process known to be applicable for the
preparation of chem cally-rel ated conpounds by the one skilled in the art.
Such procwexea/ocedien used to prepare the derivatives of pCompadoaok3s7or a
pharmaceutical |l y-acceptabl e salt thereof, are provided as a further feature
of the invention and are illustrated by the follow ng representative
exanpl es of schene 1 and 2, in which, unless otherwi se stated Rl, R2 and A
have the signifi i re) I r formula | . Necessary
startigﬁ"ﬁﬁg ria%@”ﬁ§¥@%€%g%fgﬁﬁggwgibg%gﬁﬁgrd procedures of organic

chem stry. The preparation of such starting materials is described within
the acconpanying exanples. Alternatively necessary starting materials are

obt ai naip] efoﬁgwﬁl:&ahgigggaefgrrQ&ﬁgwcegmif g)vgose illustrated which are within

t he or nary S an orga em st. Scheme 1 The manufacture of the

The. consbuniec i s Bripd Qe RV pibthof dkodcBid o CorfbaiTRe .,

accyr dichengles§oesrated vidad haleyraatsdaid-ided héldgnamsfailmenrig S|Riultameo have
t he significance as %I ven above faor fornyla 1 an i

|
route veeonsteystion)of ar hrﬁerdtmqn%@nalW@enammle«ma'r%@'awgz%? Spéi“@ felsg? on' "
Conden i - ar rivative
of 1 or AUFAeFoRHfRtoRr UERY. T EFBYHmEL chabics et Redmting bR AedEl0C 1
a sui t abhketimelrgedrstiickionaoé giventvidée holograrob emzldransfer manmﬁm&ebr mani de

( DIVF) , dlrrethlsquOX|de Dg/ga%trﬂ or hoxyet ha gnally in
thepreé@dﬁ,‘g ipto prpvile dmsthg I%Q@Qﬁ(%ﬂ”{ﬁ’ 9&%6 8{1%(01%%)@'& t or
sukg 're 6ns%r§t:’uoﬂé%‘b@rg‘én%r§tea‘ fhERB Q= e BE Perge N ant RIXY largéePahbtheThe
con ensa fon wth an aromati c carboxylic acid, or a suitable derivative

t her eofholagram #self. 3- di ami no- pyri di ne derivative of forrmula IV can b e
achi eved at tenperatures in the range of 100-220 0OC with a condensati on

r eagentTHis sbjeeolsyadiiewbby a raethdd BOEbmputing B @rmguteopeneradéd yideo mi xt ure
wi th met hane sul fonic acid unds. of forrrulaVA

t he conp
wher ei rholog@"bMﬁrﬁ@bJ%&?t%ﬁﬁﬁg'H@ %@PQB i atheg @B@W% SERIAE group by
heatl n ssraolnl ingg- CuSO 4 or
%r}%ﬁwﬁﬁjﬁgﬁco o) \\//iGrF]htéI@% e %ﬁgﬁﬁgﬁ?ol I%ﬁg@%ﬁvﬂ%@ or di net hyl
acesamcﬂmenamnbl ebjadtidata widsudtethaéaomdemhobgmrdaéa selicarmbe calawdatad ur es of

b i nt A0S A B of Bevedwpaimens ana BPEct HaeshjacvariyrHe RBkAY Lo,

Vi a cmﬁq ‘Egg under standard Hartw g/ Buchvval d conditions (for exanple, with
a base e sodi um tert. butoxide and a palladium catal yst |ike Pd2(dba) 3
and a phosphi & htWéld’hdHEI%Q Eadt-da®h S& ofithe Tivtual he
conmpounds  of @gr %E}‘P%tér&m]rﬁ{dtloh é/écis nitro, them;kgductl on of the nitro
group i s accaelions layersig t&mafanmed to ariwiordimessionahvare firld eistiiurion and

hydr.ogenation with Pd i ke
rregﬂanol [}Qﬁe‘\{ave & Of%\'ﬁ "8%‘?'9 aq‘?‘l‘é@? f&gér 91159(6 % ?béaeg\é{rq'{"“&&k% %oom

t enper at ure Qéfé#éndeﬁla@éioﬁaMltéﬂ&isﬂanw@enetbmsndaaﬂnaﬂggmm layarwi th a Pd

catal yst and triethyl anmoniumfornmate in a solvent |ike nmethanol at reflux

condi tions. duc |so b e carri.e t. s |ike
iron or timi &??actﬁﬁlcé H%(S"r’éﬁm aw‘%&ﬂa&waé!? &e@ &%%HBV\%WE ‘J&Eﬁ% \Hﬁ%éi}n room
tenperat ure tghsbARYWind¥@LfBeall Sve-tinhdrisiored ubjeatdatacetsofscetiomtayersymrsul fi de
in water or nmethanol, or tin (l11) chloride |g Dlr\g: Step 3: Acylation of the
am no noi ety @ifedHe d@@ﬁ%éﬁrﬁ%@ﬁa@‘?ﬂ?&ﬂr&eﬁ—\ﬁ’m ey fata éefdone with an
appropriate chloroformate in an inert solvent |ike dichloronethane,

t olgiene, tetr@zy%g é&%ﬂd&rBHEbormHuafetthaIa@yferg@teod@mr&éwmdowrdaw satig1y |

acetam de yri optionally in the presence of a base |ike pyridine,
tri et hyl ani netransforiied fS@prtbfpyﬁfe@ﬂWHa)@W%ﬂ‘e \Sﬁ‘FQ Beliograna i3yef. aEQJQ%fBe"%"Pe in
the range of d C sarised,

si mul t aneous @8&9%%'@%&%%% atahsfeegtgdr?g@é(gﬁrﬁﬁu Pgh%gt]é%ggggh%lc{g . on N1 or
N-3. Such a bis-acylated internediate can be cleaved easily to the desired
nmono- acYhatobieot datzodefihiby asthbsaeqmmnsmmaismeetcawhaﬂatmﬁaﬂnmg atwater or

met hanol , at roo t.ure. 2 The, nanuf act ounds of
f or mul adimensio S&@E%ﬁ?h‘ HBCIFg'nQr%fﬁquﬁ] depthinjarm Eﬁ#‘of?’ﬁg%g\%}ﬁn&%

gpun Vé@atal 18 Mhdaed idhal tata=CFhé éstmbehreeepar ed
accor d| ﬂgn%&éﬁ% I %ta”ndébat?getbr;[g?rgd I -@éﬁSl I aV— Bas_t ep 6 HB I-B I n schene

2, RL admnéﬁsldxaademchseleswgﬂmm ite snope dwoglimensignel e The deptly inferenationgpay 4: An
et hynyl - arene can be coupled with 3- brsggo 5-nitro-pyridin-2-ylam ne under
standard conditions of the so called ogashira reaction, with a copper
catalyst like Cul or Cud, and a palladiumcatalyst |ike PdC (PPh ) or
PdCI (PhCN) / PtBu3 and a base I|ke tr| et hyI am ne or di -i sopropyl am ne,
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The conpounds of the general fornmula | can contain one or several chiral
centers and can then be present in a racemc or in an optically active
form Thewoao@mat®as can be separated accordi ng to knownpogiEPo@S/0133tD t he
enantiomers. For instance, diastereoneric salts which can be separated by
crystallization are formed fromthe racemc m xtures by reaction with an
optically active acid such as e.g. D or Ltartaric acid, mandelic acid,

mal i ¢ aci lLact (o] r 0 (] e T oRp-Ye! i tion of
the engrtis sl 1o aMeledinetd SR FRtlcs HicCadee ity eBRaresTnd noRRred
HPLC- pkan ewitthifidim & thre® dissiohalymadaid alive.dimieasionapmadés dependidgran t o
the present invention may exist in the formof their pharmaceutically
accept 8 inpsis and algawhat the yses wishes fq €'§PQ}'- acceptable salt" refers to
conventional acid-addition salts or base-addition salts that retain the

bi ol ogiecaThetdret tayars'estouithtie @xpposivelyscaststiued to mepeuady kistd efodrudla | and

o8 gantnabieclt St dRatet pescian 18 iRt ol ol thgaThE s2EhEIdties Ved from
| nor gapksortiifed UR haefdiedraah 9ahy st belvirtiabpaatiens afarisdantwayoi odi

acid, sulfuric acid, sulfamc acid, phosphoric acid and nitric acid, and
t hose aégaritean thabeanspatially defingsthese poinds p HayyeyehediivarrpangeeiionsArecy| i ¢

acid, nethanesul f.oni I Qe | d [ inj.c acid, citric acid, nmalic
aci d, 1861 afi%waa'yqb%ﬁi%f%ﬁ&@ﬁfbﬁﬁﬁ' et PEndles Caddi t i on sal ts i ncl ude
those dertNeteid PRAETSABLINDe BROASSIIYcoBsHusMt G itludiiahohAsiaNarsumiade)m
hydr oxi des, such as for exanpl e, tetranethylannnnlun1hédrOX|de. The

ch#@i cdheveferencapiane wrycophgideavith the Bpudenplana @f the Bolegsami(whichyis

t echni | | i ~hemist.s i D d
phyor o 16 shine s e thdck BRAR TR e I ERhaGIE R SO hEREVSE RIS | BT PV )
of ~ conpRYRES of tdleraficé @ihdearpopsarvees eyed praded siifidientlyPclose to drelFderient h, G,

(editors), Handbook of Pharmaceutical Sal II_E Ver | ag {gielveti ca Chinmca Acta
(VHCA) plang wilkseeaeropaily esenstucted sceng; The degree ghialerppge INGease@s. 4
(2000) - Fe%é’@ unds according to this invention and their

phar naé@%hxf:éi??lﬁqgggep agl e salts can be used as nedicanents, e.g. in the
fgnm pf.t phﬁdam@ﬁﬁ?llbh@itammplaefﬁét@ﬁmsf&h?tmgf@%mhéb?agﬂ?agml : thegs can be
adm nistered orally, e.g. in the formof tablets, coated.table ragees,
hard aﬁ@cgaﬁttrag@fqmai@ndaasw&@f tesiRh e o gr?Bﬁ@"B?“Q'ﬂlS%_@Wi‘? BRs. The
admi ni %)Jg%hﬂ/@lyc@dhstpu‘éﬁ%% Ivé'é %ﬂy?ﬁaﬁ%ﬁﬁﬁfe@?of E&E?Ha‘fionﬁi @chhiqueltBaf or m of
suppositories, ’or parenterally, e’g. 1n the formof 1njection solutions.
The abady equivaldnt e dpphaximatasuo & trangioepatiani dnansfarmationsbusschisdthiey

hert. Mo Rt easR sees fis ode'l npRumelons b0 AR b hBRRdR POl ves”
teggprgffeacch?étﬁl SAbEA HA )?W@ﬂiahtvﬁav@ﬂ)rb'bapaﬁoﬁ Bublidits; GrihshAmMEssEbh 49T

, as such carriers tor tablets, coafted tablets, dragees and hard
gel at i rresnglstrdresforn®s {arabe epeaiat class of Gresns| tragsfamsrianaydpesiFesirigr e, for

le, bl e oil fats. sem-solid and.liaui s and th
Cker diansidme a5k erend e R Rt bif Gasediacl B dpppiges ¢ 11
are, hovwée%hse!{ﬁé@h]té/arg@%ié ad dppokBeg 16 Afferehtigiofieyarinitté RangleasHlzes.

Suitable carriers for "the production of solutions and syrups are, for
exanpl esomptationgltyl gfficient glapner.ol , vegetable oil and the |ike. Suitable

eeBs " alrbordatiB it R Birel s op B el CeH Aar e TR B e ac vt s ca
pr epar ay irveORihd oD ANRAtorE BRYCRES nRA\E RSt BetwedH thel dis#iBusion in the

stabilizers, wetting agents, enulsifiers, sweeteners, colorants,
f | avor aohservemvindofoand, theyhelggrame layafot i ¢ pressure, buffers, masking agents

cubet arlBereAle R seERRe i e Gt ot IR of EFAAEH oriBenty apu T ©

or 1or epfgHtResdsfimas® irfihadrefarehos Myer of tins searié, \the iobjpot datnsststmagt her
w t h pharmaceutical |y acceptabl e adjuvants. Another enbodi ment .of the

i maént i exhibit apappropstate Ahase dLFbulRN, 1983 REAUAGFaRGQR §erﬁ£‘°c}f'9't"é?f‘-by an

i nappropriate activation of src famly tyrosi ne kinases. Another enbodi nent
of the lInmsamitsisbio peorsaiit dotutidhs dreperfemmingtibe firsdweeaiithe Abpye steRat or y- |

i munol ogi cal -, S di sor.der.s..or, bon i . di: of the
| vent | SSEarangpan s BSHET 15; noRERe R e AT VERE R ' |
enbodi ngftulated Dﬁn%%Vcﬁﬂﬁddﬁﬁnlférnﬁ@QeUBécé&ﬁs@Oﬁth@rmm;@osimmoﬂammcmﬂd@ald| ng
to fornmula | for the manufacture of canents for the treatnent of

di seases nedi ated by an inappropriate tivation of src famly tyrosine

ki nases. Anot her enbodi nent of the invention is the use of one or nore
conmpounds according to formula | for the manufacture of medicanments for the
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Peptide (Ro + Jal 33-Ro): 10 mM Jal 33-Ro 196 nM Ro 9.8 mM PT66 230 ng/ m
Assav buffer: 4 MM 2 2 mM TCEP 50 nM HEPES 0,1 % Tween 20 pH 7.3
Enzynme: 2w 20erecdiphi bitor: max. 25 mM mn. 0.42 nM Mat ecralp2o00g0iisabel | ed
phosphot yrosi ne anti body: - for Lck G sbhio Mab PT66-K, - for Src E&RG

Wal | ac PT66 Eu-WL024 (all commercially avail able). Peptides: Ro:

NH2- A- E- E-E-1 - Y-G E- F- E- A- K- K- K- K- CONH 2, and Jal 33-Ro:

Jal 33- ] £ j LA Eo Ex Bl < s BAfird<a 5 i rein
221 33 WA FRERDS adoRB AT Sl s e sty B oo Rl
pept i ddhe teree-dismeEnsasiat edety withinoibiei athimctdsaddutaghase pepti de synt hesi s
protocol (Merrifield, Fed. Proc. Fed. Amer. Soc. Exp. Biol. 2 1 (1962) 412)

on a ZiIﬁ%ﬁef&%é&bbﬂﬂhédﬁoﬁh@é?ﬂsbdimentSmcvbjé@t,ddt:hlsetsemith:@swtibnassenbl ed
on 160 ng (22.8 mml scale) of a R nk-Linker npodified pol istyrene solfj d
e

phase Hgyerspsamsgioneddhe sgas iefaldnnherridisgete atidsRoibEs. hgnuebeCleach

pr ofect v 1 1 - Ri ol i s aeld |abile

er b ek idtoticl] e H e ccanhiR o dnihe FRRERAMERSt, nct i on.
The subggomthmssearpraieraphbbe VIEEH Fatklenties coinputing iroesks, Bihd pabtgssimgint ed
wi th the spacer anjno acids An noca cin _After cleavage

| i d d d .
of the Stepeinadant thetsseldiion tp H\eer@tsgééﬂ@: @ﬁé'n ﬁ&@ﬂﬁ% infergelatien OF OxRH

pr ot ect i MRSs P%Wﬁll i i t i I d
640- Nhy%?no@ﬁ lttj)%glonl mlj e es@ejsr' WP %m‘@ﬂ%%@f @%ﬂﬁ%gﬁgogéggdr}%g %?I%ﬁ)dl?l)ﬁ and
t ri et hythemuneberAfftemcodet pixels bethecSiLM indlse Walktgsamwdisplapi met hyl f or mani de and
| sopropanol until the eluates of the blue resin got colourless. The fully
pr qoect R éhgodadvdrtage op iy emieodinseritémeuabifation witk tisevidéoptuegraand r el eased
fromthe permanent prot ect@lﬁgg%%g)s by treatment_wth m xture of 80%

trif1 ucteplagknewadrem Weve I Rt beloyrerfapsfarawno Misureierenge &ata The
bst fi I tyh

our 11 e gebRebtep R Aol i ROBORG et IR AR omNE TSt hure

bl ue maviadoad(s)(ihtbe heferamteclpyeiTtan bd eestrictedvss that dvie cobgideralily smadler

et hgnale s g Moo NEGREFiesk b P b aebE AT SuE or BROHEeT fpbBR° o
138 © anakinRslly CAHRISPRARL Gith IhEPErioBRAG AfterVRATik it feyEP Whidhesrmainditibor

142 multrla counter; Liqul ing system Beckman Coul ter,
Bi orek igGQe. ofAle lightweurcergsedGor reconstruction, when reconstructing the hologram

fr om RUBHBS PeleEvAe YRl HE feRe e cuia s R B SerbralB S ver ci
Eur ol abhola_glia‘hg é&é%d:&f@(ﬁﬂwhyél?wﬁbamﬁﬁt%lﬁhééwtﬂ asdlide IGWEERfraotien angledased

fromPierc _ | ow vol une uorescence plates was purchased from
Fal con. ¢orspgredagith otharaelutianst all the migee #ike data setsifer thecighereagefayeris nin.

22k i o T R R ol T g M S S BRI o PR R val e, thafkS o, o
by addi thg cbrig@atibe f Bmplitlids valges firthe dghiliodBestr whatri thédéManasdn

subsequent shaking. The proceeding of this reaction is imediately
moni t or RPCEssing spead are gseathareduged dedaitiellapde crBRESHON Witha KROWBp| e wel |

plate r > . - \/ i i nates by
g Haion dRRRrbiafiuitdkite GaMd Frdl e thel RACAOLEARSRM, (RE D
Cui | f or dimenigidreyt thekohserver Wintdbavéancb e yeegilyaninemizedetbdremediefroar thipr ovi ded
to aid the understandi ng _of the sent inventjon, the true scope of which
s 2ot aovaniage FHENGRIIRHRINHI4F0RY, asinqted grdisTs testiresteompiaienaill i ons

can be o : t i #Psddn omthe spirit
of the W‘%ﬁsﬁ\ﬁlgégsﬂgégﬁgﬁéﬁﬁgﬁ%glr%\{:eg\%élrhglé Eggﬁf:ﬂ es St aérdteint%gaél\/at eri al sp
5- br onoreodstiuatednyittr ihei presemisembodiheesddt fsr morloNgér inehessary to perform a

2, 3-di am no-5-ni tropyridi ne was. prepared as described. in iy nS. X, et al,
3 wed. cHemPuEEOPal tensve oo Ee CTLara ot G BBIS BstiAch 1Sy

avai |l ab : f : 3 ity 0 83 ny

3 but ey B R O S e 1 0c 136 g
t r i3hos pfarence plame - piherelthreeobsenversi dyes wilbpe) iseeatedmedi an enlifeeestionnt i nued
for 1 hy at roomtenperature.. . The resultin | ut i BT ly for
the nexlyBissathm st ges fopiedamisaand 20ty e Brolil SeSldidlih ana
prepar e oi_*ﬁé HackeFFcHh YRE VRLRE BBYERET wWirtfow fStrnesieg fen (eaeid besh e

4- mor phol 1 no- benzal dehyde in Magdolen, P., et al, Tetrahedron 5 (2001)
4781- 4785, or as described bel ow 4-(2-D ethyl am no-ethoxy)-benzal dehyde
4.82 g potassium hydroxi de were di ssoI%?ed in 70 mM ethanol and treated with
8.46 g (2-Chl oro-ethyl)-diethyl-am ne ‘hydrochl oride. The m xture was
stirred until everything was dissolved, then 5.0 g benzal dehyde were added
and refluxed for 16hrs. The m xture was diluted wth water and extracted



Yield 1,66 g of the title conpound as a pale yellow oil.

N- ( 3- For nyl - phenyl ) - 3- met hoxy- propi onam de 0.76 g (7,31 muol)

3- met hoxywoaepeigmssmoacid in 10 m dry DVF were treated wepCh/EP205/0g38(Y, 71
mol) |.1"-carbonyl-diimdazole and stirred for 1 hr at roomtenperature.
1,00 g 3-am nobenzyl al col hol were added and stirring was continued over
ni ght. The sol vent was renoved and the residue chronmat ographed on silica in
et hyl a | 1.2

% (o TR Fans RIS A sindnsration st eorasu rformation s &l pisst

N- ( 3- Hygbsigtsy met hyl - phenyl ) - 3- met hoxy- pr opi onam de were di ssolved in 50 m
acetone, 12,60 g nanganese di oxi de were added and the m xture stirred at
room t eRRefAHeT @MRIMBhESE this ERbBLIFREHE BB ijécl aaefsatt thdgebtidd r at e
evaporated and further purified by chronmatography on silica in ethyl

acet at elaher;suarbasaﬂ xna gstualargaisioe which depemnds on utseilsianp@tmmea@f@rence

o B WBIE dbpinsaypa i ReC B TR dnaelY iR BO M SiaBY AR A L
4,162, Zpehespéctiie cﬂis’é)‘\l'értwmﬂowftoahe%ﬁgés [y e BY Mhentheas@éd he

Ilter ature procedures. For instance gz met hoxyet hoxy)phen??acetyl ene

3- Hydr o&mamfdbéts@m@umgv A MatihBeIN walyeﬁ erafaaah fetehset the area

tzjrzgﬁlt S' éﬁ%{tﬁﬁhﬁélg%?a{&qﬁéoé‘ma m cro é@'oﬁvenﬁ% Wscovér) for
45 m nutae@ren&&ﬂ@,rer(Agé@nmahednl@dwal @b}émedata(tou-he abjekcttdata wbty of thes

extracted w thdi chl oronet hane (2x25niL). The conbj ned organics were dried
ovdP MpEsstionslayars thaf is ApQisrewn esAlieng; Ieadsdo @ssignitg thediacsieabiest | . The

il fford
5 (2 IR T e PRRAR R by adub e Sinag coargiSe 85
1H NVR gy0Em Nhiat dé§hﬂbe3)the nd;trl)? pb’t'ht$ bH,theldespediiv8 se8tith Jayér %cc(drﬁi,ngctb /
(723 . tﬁg |ng%)pOS&IOﬁzpfqgﬁ obiect /p,@n'g§ wﬂ% rggp%cgmgt g segtlt%{gﬁa(ypﬁ %g§ orlglna]

Al ter na& Bi¥el ikforftiakin @Emégggagpnéehﬁﬂa/é AEEY bEMEs me%%?ahsfé $yaiint he

cor respondi ng benzene I methyl silylacetyl ene by Sonogashira
cod|5| i ngmchss dbsesi Meﬁ@paﬂah@&tMMSM\@ew@mdent araqa qf tMe section

20 9589- 9597- f S.1-3
“hit ot MRS S B el Bt B8 ARt Pl e Y T 59HEeR R 1 | o03s090t
si 2003 @&J&m@%&é&m&yeﬁoﬂa@@éwé RaRgey Rhe Bldséﬁ me/é@a%rﬁa%ﬂ i§ s0BYedr fode

(13.8nlL, 144mml) was dropwi se to a solution of 3- hynyl ani | i ne

(14. Og, th@zrefafﬁnqe ayer. 4Thlmnwuhahwhdeﬂpﬁyfqragmn@mce(r@ @gecqrzstmﬂte;du n

hour o, " (it Qe eAme Teranuipri bt RS RRaRb By ne AR EURE A F actea”
wi Dip di pbkR1eS!t fRBRiticAX AWV, thEensrerdiktantvialabsestbniagersasiied W th 10%
citric acid (100n) foll owed by saturat ed sodi um bi carbonate sol ution

( 100nL)recansiadcta/@muciiager viawing asep idhe baskerouad & the sgere:d g kindi & d

3-(acet yl ani e S i 0 (400
vt ooy IeReEe 856 pRRtda dafRiai i Sehrebebidton by 163 gourt B ™

7. 28- 7. BcKgRdlindiplenerl$ of htdcen onthé brigdrands and Greldsr mirimizingHhd regjuiretli ni ¢
acid 3.00Qg 6-chl oroni cotlnlc acid in 24 m dry acetonitrile were m xed wth
16, 6 i CorpPYIRY PeweRAR thR thed- to reflux for 48 hrs. The nixture was
evapor at ed under vacucum and the residue dissolved in water. The crude

pr @uct Inprefesed gmbadimeny atidis pobodimantyihajvriveortberdistanes of erghl at ed by
filtrat jeﬁacﬂéa\%fgﬁﬂuet"wnI‘t%I"%ﬁ?lgn%\gerg%taﬁadéoéhés%r%rv&ajngéé %f&fe the title

compoun
(2- Phenuéns?b’rmmudﬁz@[twat&h@]enwe fhd®n§trud:t)0rC@rF;b@1t8 of mapgeér nmia‘tdmlof oal |yl
ester %¢6 Ni tro-2-phenyl -3H i m dazo[ 4, 5-b] pyri di ne 14,

2, 3- di abehipd sheyhelogpanilaysre Thisdvay.dwty auéaweal@@ﬁgt'@e qfﬁh?SQPQﬂStrHPWfbﬂbnzene
were h I cLLM
distil F@{e?(ger#t gﬁéﬂ&%&&eoﬁd(ﬁéemloi%dé] g%gvre-srg yl%% e %/Idbg%%'?E%)g% lﬁ%’%tltere and
t heg(f i | tegluctiers ofithe dmheﬂfetchofalsghihﬁtlwvtdeoehdsisbgrameaatbe redlizdditht6ugh g b)

2- phenyl - 3H—|mdazo[4 5-b] pyridin-6-ylamne 12.0 g

6- nltros‘%ft"ﬁférﬁﬂtuﬁﬂsr-?ﬁf‘@azo[4 5-b] pyridine were dissolved in 1 1 acetl c

acid. 18 g iron powder were added and the mi xture heated to 80 0C wi
sti rri ng/henrengodinghaecardegdripbe peionas reeibiod knowr berm Wé?@@%(@éﬂ@%ﬁbe

filtere t t. t he

conbi ne'cd?"%?@‘g?é tﬁ(%erehﬁevn%%{r%t% 8%?9? éa%ﬁgﬁ%fﬁ\%sﬁ rggs"gﬁ@gdoﬁ@t anol /

di chl oronethane 1:1 and filtered over lica. The filtrate was concentrated
to a volune of 100 ml, the resulting precipitate collected by filtration
and washed W|th rret hanol Yi eld 7.68 ¢
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antidi abetic treatnments, acknow edgenent of the fact that the diabetic
state enconpasses a range of netabolic disorders has broadened scope and
expect at iwo@iosbubur e t herapies. In the course of the lpasiEPd@sAUS79
hyper gl ycaem a has been shown to be not the only conponent of a series of
anoma lies affecting type-2 diabetic patients. Concurrent diseases,

i ncl udi ng insulin resistance, obesity, hypertension and dysli pi daem a,

whi ch, ; [ t o) been
dosor | BIIERE $ud b eB T of POV e IBA T o FERL ol B b Fhet

di sor demagirrysettion kgeasuséd forswnwbuting albo idetine dlse positibhof it i dence of
cardi ovascul ar di sease in these patlents [00Q5] In the search for nove

and i myeeRRRIrYGtioRiRdhe Spate brsonts the Sbserver ywirdens andmame sftuatedyates
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bossi biICGRBRIGEY FRGaTRy slpbsaaner Bubp adsreqHEn aralsAe, BIRIABAGHE 2orher e
are thr ey P@%Ty and
PPARd ,S%rﬁgg%gﬁl??\?/% d?ﬁfdoég%gﬁng@ggnltg I nvo rgap\gg%%s%tn I mu P Eta? bﬁc'%

b- oxi damndowon thereferenmedayer Mhedoansfermatiarhaingpecht olzjesndata et hrytm PPARa in
t he expr si on, of vol ved i,n bol.ismis_the basis of
the pnorEreNanyer HER B e bapSernulhadsiits SoPEoRrRLBR OYAFIeh

r e39ong@insidhf | Borlthigi i@ahﬁhﬁ:ﬂ@ \Jdld’@é oﬁé]ﬂo[[)j@@t ﬂfcblﬂf’sedfsall Spjeehdsaseteark t o

hepatocarC|no enesis in rodents. The p enomenon of perOXISOHE prollferatlon
i s not rewlplied witbd Fresmghphase fagtor, vwhl@hde@end%om theedistanserafthe one

of oL T leihst 8 T e e RpleeBlel "Thi <ot fect s at | east partially

based t i ptj | atj on t tted PARa 0 HDL
apol | pOREEGERE! BEREF IRCTorY 26 ponent WHEN HoRB0sY g1 fhe ARUae AREISAEE: on of
f'i brat g tﬁé‘@oéﬁﬁé‘teé‘%’eﬂﬁeéﬂ éQcI‘\ 6Y§in‘é‘?§e&myéf‘gn§ @é‘fe%o%ﬂ ASGEirst

fol lows: (i) increased |ipolysis and clearance of the remaihing particles,
du#5t o fatbtar@é\éua:rnptdoesslegélree ehd|dopapitimgepowe gredbusaneuifechisopeatiarm the(i i)

tinmulat f b b t i
Tt o adyrteh el ot RTRStRGR A SreRingi1S o PreerPat elrireiPeRt SRy Tarty actds
and acsémwn@mtthwsadvantégé RAsrhpensstbd byadividimg HatdifiduRFréypeis of fatty

acids, (iv) reduction in the synthesis of fatty acids and triglycerides,

and fi reansjormationsdoietindividual stepsoinaé these stepscan beperformedivith tht h t he

seor ot 1516 8 PR LR brdtGuhality DR cefihcRBh i gl Red REaPE HEEE. s
t heohy pekhefataesoi mottipitatiss with Ephenda vae0Reirs Fiis ingethed thadethevat i ves,
such as clofibrate, fenofibrate, benzafibrate, ciprofibrate, beclofibrate

and et qdveptage thahdedicatedrlasiranis hardwarr suclt asaranhies and/rtreologigahs
d/
o B G, PEOY 5 oG LS oidoPaE b0 WAL TR s o,

chol estieastlorsr dedicatedaptaphios precebsonwittidgpanh modules fooetumugldndmih@rt he
dysli p| daem c phenot&%l(é%‘fi For these reasons, this class of coggounds was
first PBACCERIBTt hand %'mﬁpﬁerrem?angc@? ahleashone Seecifit PERGSSREbN

TY% ! %me%r (Hhin %@#r&ﬁé‘?'ﬁ‘ahe RERbAS v&n]‘f‘\ %lhelfﬁ]sf]ﬁa%ft!: fnéP“ of a
PPARd was 1 nitially reported as not elnglnvo ation of the
| evel s tta‘ns@m@m routings. tSucgh gmesskms 1(1333 gnrm eﬁdlgital signalBi ol . Chem,

(1999), Vol. ? tg g ‘:ﬁf t hat the actlvatlon
of  PraRIofesascs (SRS i the sediete FFirsButings o28 Begfiane nepansHElATTS, bow t
et al . knoERtmetddy. ReceRPANantddes lrﬁé’*&ﬂﬁﬁﬁ)graﬁw&*}:ﬁbc@ﬁcﬁs eflabfARd agoni st,
during 1ts admnistration to obese adult i1nSulinresistant rhesus nonkeys,
caused apedationg $uchdas Eoddgiinarsformingribasiata of thesediiondayarsantoithet he serum

at.the sane tine red of lowdensity LDLs, by
deBbetlrﬁBer?ﬂ%e aryeép§@gr§0d% Fegn%]qcﬂ%g ?ﬁé’r'hrﬁ (O iver et al., PNAS (2001),
98, 53Q6-5 cat al so d that the. act tion of
PoARY. TR SIS TREARE CRa TR USTD b IENEY B RPAe S igtopbicRer o
chol eSto%rs%hbéQ‘Ehé Bfatpeggnantak tosetﬁ,@eh%ﬁé%hglnaffeeewme yEPan@Rpd | poprotein A
1. Taken together se obse vatl ons suggeSt that the activation of PPARd
i s usefraferéoce tdyer is matifiedisush thathtpompensesmgFaBtsFeaEes and cardi o vascul ar
states conprising atherosclerosis, ggrtri gl yceri daem a and m xed
dysl i pi daem a (PCT publication WO 01/ 60603 (Chao et al.)). [0009] The
subt ypes of PPARy receptor are involved in the activation of the progranme
of ad| pocyte dlfferentlatlon and are not |nvoI ved |n the stlrru | ati on of

..... - e Y



and hyperchol esterol em a. [0013] The conbi nations of the PPAR activities

t hat have been studi ed the nost extensively are the PPAR al pha plus gama
conbi nat iwo 20evabolagoni sts) with, especially, tesaglitaram/Eracvd/oadssod t he

al pha, gamma plus delta triple conmbinati on (PPARpan agoni sts). [0014]

Al t hough glitazones are beneficial in the treatnment of NIDDM a nunber of
serious unfavourable side effects associated with the use of these

q o . U
Cher varansihiaElr A wh iy Bibatets A phlace RacBr BoedrBid Litlerex
ser i ougaReebteEEIraphseeifictbhdepedbn thegbotdizates in te otigihakseatioariaysr been

renoved fromthe market for toxjicity reasons. (5)8%124 Besi dej_the ohenti al
hepat i 8nd oxi thetdjstance lbetwoeeegingt $RAIATSRKEEANG [RICEFNGECAXh e SREOR _

associ 3iamceanaemn a
and oeﬁéﬁg?ﬂvéglgﬁ:ﬁgﬁe&wg&%@e %ﬁ%ﬁi't@grghgiéq%gn;ﬂ?a@gﬁe?. a[ 8816] On
ac c®unpetfedhtheporigihainsedtibatlayenendiberreterencaiayesdDependigy ionghgones,

a1 o noCOUMERPGBBTLINGRIGE| SHPE IeL0B0PH olshFeaPREty ROCARATBE. but

whi ch ggﬂfgé‘ES“&%t"%"ﬁ@e known subtypes of PPAR, together or sepa rately,
to variable degrees (neasured by intrinsic power, maxi mum breadth of

functi gpal S r f i J +h&0017]
Thus,  ABgenteHede® RRR R ThG 4o BRRSTT BERB PR B B ed ¢ hat
cert ai fefessfireiiagder bay ePrékemptotlatestepmsar ti al agoni st prop erties, which
are useful in the treatnent of type 2 diabetes with reduced side effects

W i resgRetarhPlithide oreath obRice pbintigl iewed e firsOSHaYe fBotori nvent or s have
now di scovered a novel class of conpounds that are partial or full agonists

of PPAE‘!Th}é/!thU gbf\fe?{’gé@?r&ﬁﬂf@ﬁ% QéePRARRIRN FLS FEMASRIT RaiorinaYion i9019]
Mor e speci |ca? y, the invention relates to phenyl benzoi c aci dbased
conpoundderdd traresfomn the eorplex light amplifude oheagh @gaecmoméfmsf@m@gmlw 1 or
-NR 11 R"é, ith R.1 aqd R"l,I whi ch may be identical or different, being
chosen SEFHOR YRY &0 HULIPTeense 18¥F al kyl radical, anal kenyl radical, an

al kynyl radical, a cycloal kyl radical, an.aryl radical an het er oar yl
radi cal3: TRe thys grpseied ﬂr@ﬁlﬁyorghISépR@P!lngWEﬁﬁﬁ S8P°%$ Pbﬂ?? g?%ﬂ'i" cal; an
optionally substituted arylal kyl radical; and an optionall|y, substituted

het &r odiel tyansfrym of she efefertedatiaspt indo HirBelearam Al kygehiuasHe @ a

sul fur at an I ; i J i {ha Al €
chosen,aa]i’ﬂgéraﬁ%g@i%?%g/%gﬂq %3%%%@? %r%%??‘%%&ﬁ%?ﬁ@lgn&%p gh{;&gé al%%en at om
an al kydxpresieeay ancnsforalationydesarbingl the dightivare maopagdtionbyeadrasnalget her
form with the carbon atons that bear the 5

m -menbered ring contajning a
ket one transform.dn orderctofess abls te ResiarLthis sighe ,tr@ﬁr}g@?@r}w’é He%(?fJ{(/a!t eg

t her eof SERGEY Bbo t irhitish, 38 F&fekdirgeeof
W th acchgragrr‘&llg%g\eésgl%ﬁgg%r eggg?%sy%tﬁg?&%atﬁ@bﬁaﬁfgd for 'the fgr mat i on of
sabps afats 6on sibsetiondhyédsdn tioe refeeen(ce) lapercans supesimposesk yaway oféi ds. The
resulting salts are, for_exa e, the hydrochl orides, . hydr,obrandes,

sul f at ecgmmza@sggwnsd\lsqf&{@yg%? TS thBE?)I%%’Qﬁ", ofct r%naég,c@ﬁ&r at es,
fumar at rd r ePERANG A EMRSEHIRrABAGIS Of RGK in the optical

par a-torﬁégrt\%séu #%%a@%grﬁé%gjﬁ %%Eg blages that can be ugge}gt for the formation
of sal tsystdmcom pounds of the fornula ( 1) are organic or mneral bases.
The resulting salts are, for exanple, the salts formed with nmetals and
especi g bartiuid ddvartagesof thiskednbodineenttis thattaatefermmdetdadmset fovmnmet al s (such

as sodium potassium, cal cium nesj um Qr al um niu or wi,th bases, . for

i n_@@anc&ggiﬁgﬁﬁﬁday%\‘em_@@'é 1B ﬂ&&??t‘gggb’ Ing &‘ed?ﬁrﬂgg{é@sr% ease 8?& ‘ﬁ%ﬁéﬁﬁqe,
triet hyé@c[ﬁbﬂq%yé}bpﬁﬁépf%etra IORRATIIR 1BRE HISRER ()8}, this aYdrég@Rdieadm no
acids, of wth 0osam nes (such as meglumne) ©or wth am no alcohols (such as
3- am nofild aBolesaasia basanfontted vidaolhplograoras it Toataing e eotiredbrasei al | y

he ph i cal Ly abl lts, b | so_sal
oo dgineiasa SoeamTeTRIa 1S Sias PeuiRolE eResiBiBn IR ING e
fOf”“'axEﬁﬁé fcﬁwﬁgpagﬁébﬁ?ﬁ%é&rpﬂagaisn&%mashhéfémi@ésmdee@.or chiral acids.

[ 0023] arrr]g es Iral amnes that can be used include quinine, brucine,

(S)gqgl- ( | ' : h 2% idéd) -

150, o GPEL AEVATR0E arRERMNCOAE walls fa redube PRiHoN Birors frhanelides

- phenyl h@logrdrlcrlisedplyane racodify prbessd o lyytenbinplagigal limitst hor egstusing ne,
(+)-(2S,3R)-4-di net hyl am no- 3-nethyl -1 , 2-di phenyl - 2- but anol ,

(S)-phenyl glycinol and (S)-a-nethyl be | am ne, or a mxture of two or nore
t hereof. [0024] Exanples of chiral aci that can be used include

(+)-d-di-O benzoyltartaric acid, (-)-1-di-O benzoyltartaric acid,

(-)-di-O O-p-toluyl-l-tartaric acid, (+)-di-O O-p-toluyl-d-tartaric acid,

1\



radi cal" neans a |linear or branched hydrocarbon-based chain containing from
1 to 10 carbon atons and better still from1l to 6 carbon atons, for exanple
from1l towo 2wevisenat ons. [ 0031] Exanpl es of al kyl radi ealrg&rasos/onzsrhnyl ,

et hyl; propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, isopentyl,
neopentyl, 2-nethyl butyl, 1-ethylpropyl, hexyl, isohexyl, neohexyl,

1- met hyl pentyl, 3- nethylpentyl 1,1- dlnethylbutyl 1, 3- dlnethylbutyl

1- et hyl - t
1 g i o% )}P%tr&qnsjtwgﬁemé'rr 3'?]8 en\ﬂ&?@% @?ﬁﬁ %ﬂ ite |oﬁﬁfer§%%§§el¥>§‘nly be u e hexyl
? ? gl rt'ﬂ% %Ylbhe;tyilhe me?’d datg;iﬁ)al recdmet&ndtgzdri] rﬂmeel—dlrr&nmmahec@ye basjzcb band

i me oc refera ) ro is
! Sobut yiomRaspa i Y8 origunahintes SepRTsIgTEl CRisstBRENS. A somRolRAigrAton
1- et hyl th | tyl
T 5 o DR comBihg sha o R e Bt B B ot ooy
mor 6 pchrfnehaimlnm ojebscenst ayd thepholpgtam ilayspitalss plabetupti| aidesbedyl

tert-butyl Th | kyl i cal t bstit t f h
conpouTEROBHN LTI & BashaL anriongh PHYARPEERTY alolia Birchay be
opt i onaj; rgqble?%%ﬂ&m&w%@?a R@ﬁw@ief@ﬂérn@e@é%béﬁéorﬁaﬁ@ tAE cHiiRs BPjekt om -

hal ogen radical; - aryl radical; - cycloal kyl radical; and
- het ermfwmlatuon;mel itegiation] pORSES Tomprisemtranskarmiationstogtween the halposam

al kyl - ch.t he t racteristics defined
above LTI XﬂréIYa}Ilé)(‘s ?fﬂﬁ‘ﬁ’gs&"@eggc??‘% in which the alkyl

t def d t d |
BSH@LSQH‘& by coemagns W today S ihaeBpardig BPbRRg e s b on
atoms anskefte RNl ¥l oofrbctdh B&c@ééé%o” at ons. Aryl radi cal's that may be

mentio I nclude pheny napht hyI anthryl and phenant hryl radicals.

[ 0035] r rocar

bon- bas@@&vnﬁ%ﬁrﬂokﬁ]? aﬁf!ynérng& g ‘rrég%]b e@ﬂ'h@ﬁ%aqéeémol% g?% dgﬁ/ from2 to
8 car basrosessing dedicadvitinglige onsdns, f\/\rma:h assign$ tiwaobject aﬂfmmatlommmmngg one,
two or nore unsaturations in.t

be| ng dﬂiﬁ?@ﬁpp&?c&\{lﬂ%ﬁthft%R?t'ﬁs;S@H%Lﬁ'Pnrﬂ@ee ggﬁ%‘i‘mpﬁ’%ﬁ% OI?\%I'I%% °rn)éI UBE
t ; ﬁﬁ[ | Gl Hlﬁéﬁglgﬁﬁg{cenﬁ hQRe ’Pnéth? @ohﬁﬁ%@%ﬁr&kpmuﬁﬂgeéﬂdﬁ Ib?@r"so aBtthxt .

uor onet xyl , al koxy oxycar bonyl,  car boxy 0X0
radi cal fer ebﬁl@Sé]:tldEX mypr eesse;ﬁarat&ehjysbt daiai sed vdthe MBCWHBGH digareten@atidncel ude

t he et hyl eny i cal he en radi cal i ny. t he

but - 2 efé«gmtsran@i TogaRn et s derdoisiangl 4 BR800 8805 e < or m
"al kynyiq TEBfputbd RO tHiselieGtRila BREY. peabrding thafed chain

cont ai n| ng ? ramt o 10 Ff:har bon atoms, preferably from 2@? carbon atons

and advanmbagmﬂltbefsrgmd QrQQESSIr@adebme coowitsg&dni ng one two or nore

unsaturations in the formof a triple bond, the said chain being optionally

sulpgy i t ut efirdtyramsfororationmeesndidricougniting fmmeachmbjem dadieset a8 separate

ny i oxy M- dFREyON ARG oV BTG IR A b Pt SAte b e

Exanpl e I t gl I
e o AR o g e

‘and hexgatalsetadi cal s. [0039] In the present invention, the cycloalkyl
radical is taken to nmean a cyclic hydrocarbon-based radl cal containing from
4 to 9 carAgdinginesans meﬂdrr@)ﬂhe transfémued dbjeat tata seterte gemeratévamt ageousl y
5 or_ 6 carbon ataoms, optional gnlt ai ning one aor nore unsaturations in the
f ordh of ©YEEsIEN A ANAIGregied Vﬁ%\fﬁj eldiin @ refergnes dpt PRy AN adi cal bei ng
optionally substituted by one or nore substituents, which nay be identi cal
or di f f er eBegonshisarsformafs mmaﬁ@eﬁoetreﬂ%foaﬁmgaﬂhweferan%ﬁaqreaﬁw gata

trlfluororreth Yy §

car boxyIS taﬂdfl %%89@%'%??&9%2’8? eID egérgﬁch%rés éﬁsé’llgfﬂolét;ﬂ%?f% rgﬁ‘l?y | ‘cal s
are CyC’td)géhﬁe/r’ete M@Qﬁm datcyet fopantaggyegatey videuexglbgrany of thmacem;d

cycl ohexadi enyl, cycl ohepty cycl oheptenyl and cycl ohept adi enyl . [0041]

Unl ess ‘I’h?‘?{dﬁi%@n‘é@ F&Jé%gmgtdlﬁnét%&ﬁpﬁyéé hEleBSt bhé thddpehbiently actin

het erocyc radi cal s Corresponds to a saturated, unsaturate

ar o3t i transformatlen maensrfod prdoemingybe iFcesnalitansiaymationsi ﬁ@fddﬁiﬁsfﬁmﬁﬂo@

het ero at ons cgqﬂn eraIIy chosen fromQ S and N, optionally in oxidised form
(in t he MEXE , and optionally one or nore unsaturations in the
form of double bonds If they are totally saturated, the heterocyclic
radicals are said to be aromatic or he%froaryl radi cal s. [0042] Preferably,
at | east one of the nonocycles constituting the heterocycle contains from1l
to 4 endocyclic hetero atons and better still from1 to 3 hetero atons.
[0043] Pref erably, the het erocycl e consi sts of one or nore nonocycl es, each

v ~ a1 p— Y v ~ 1.



atom al kyl radical, alkoxy radical, trifluoronethyl, trifluoronethoxy,
styryl, nonocyclic, bicyclic or tricyclic aromatic heterocyclic radi cal
cont ai ni yoan&/ws9180r e hetero atons chosen from O N an#C$EPasvd/o0gsre onal |y
substituted by one or nore radicals T as defined below, group Het-CO in
whi ch Het represents an aromatic heterocyclic radical as defined above,
optionally substi tuted by one or nore radicals T; a CC 6 al kyl ene chai n;

d - C6 al kyl epedi hai n; nitr.o: . - (.G
2 oy TOSEEN Fhf OB BE S SR b,
6) al ky| . s1i8s of SRRl KRR seNRitea frsb phese F48loCae3@ibthgsphical waves, the
trifluoromethoxy; di(d- Cio)alkylamno, (C-C 0)al koxy(C -C Q?/al kyl ;
(Gi - C erpenarthof saiddactur depengindopn fsnsaiuared gosrdibaiesdn e mRaPesHYeor e

radi cal s_.T; - 8 e} | i i or 1 and aryl
is opt PBWQ?, %%D&Y%%KL%%&%Q?@%%W r”g%éagtla{:% SI%RFQ&EOH&%L& aryl oxy- ( Cogl
n- 4 n yhigcdst FdusiePtrahsfbriBflod nydanssfop ansfoaining thebsroduutsest thy fieste or nore
radicals T, (C6-C 8)arylthio in which aryl is OE“ onal | y substituted by

one or midliplication mgansiromdaeicogygia) sesiqna! laves tathg faraey laper, @dwhi ch n is 0

1 and | i i | | ' ' '
st ur af ecowions SRR meahg LBt A sy W EFENGE hets O,
het er ogxgbyd@ddfiving Ssharival wanks) thierxponentof saild adtot deperadingwndhesen from
O Nand S, optionally substituted by one or nore radicals 'II'

! : . ;. (C6-Ci
8) ar y| saua@ygoasdinatasainthe danget javier aadile gistanse heweendargatilayer.andes. ¢
8)atyl c%rg?%ﬁ\%}lﬁ(com in which nis O or 1; Brepresents (CrC 6)-al kyl ene
or ' {c2° I é(ﬁyl ene and aryl is optionally substituted by one or nore
r adi calps menfiéfedB8bes, \depend®@ omthe oolimatibn of lighindhe bptiCalrsysiarsemes or

(C2-Co6) al kenyl ene and aryl is optionally substituted by one or nore
r adi calpg bpth @ﬁ@eeq@ﬁaﬁwfgqteg%@a&ﬁ%s t@zﬁ‘éﬁ'ﬁ%@ V@ﬁu%nsaturat ed heterocycle
as defined above, optionally substituted by one or nore radicals T; and

(czl- Elfr)had&giftgus.igqawﬂzqeswngsd%\h@%§anfbﬁoamwlmarw§ﬁ%wbi?h hasssevaiphryl : (d-C
& Gl = e  itron .
(e < Caamele By bfRto sifiprfodibns BN B titdheRiitl eRichid rafidtoRfiton

sai §r ak@gtirds (MRBITIRA! Bdofter ¢ beyableto simuifaneonslyiexecyteTat lepstes eattain

(Cr CeJdal koxycar bonyKGi - C Jal kyl; or (G -C 6)al kyl éar hony| égoq?ﬁi 6) al kyl ) n-
i n whi ewmberoftrapsiormatignsaa fwfﬁ%mﬁn%fd%@%@{? Wwhigg dy8amicalior i ne,

brom ne,_.j.odi r ! ] I AR ' idrP054]
arong Eeohs 05 st RHRRE rEhATd Ry FoRititater e i A e

t hose froutivdy dépdriding pn ¢ise coatenDoRthelthaeetdimensipaaltsceneall hg datsetsf or whi ch
Rl represents -OR 1, R 1 bei ng a hej/rig%oaen a%fom or _an al k%l radi cal .

[0055] trensfersiedyindhe refsrenfiayebareRilfiyarde buet MEMAY LR Sh consi sts of
conpounds having one or nore of the follow ng char acterifpt{i (éa t aken sepa

r a2@l y Tdiis wayadepensing ondhe seeanontasfdhg daia sals calt be RetyaiRd atygraddnt s
-OR 1, . ' : '

al kenyiPYgiosafie e 8FR opt BBl fieaeo EhafheBo Rl e mofn oo
and a helcertam sdctivAdaysts; R2 is chosen from an al kyl radical, an optionally
substituted benzyl radical and an optionally substituted heterocyclylal kyl

radi calpgphaRstedutiodbtihe st FRurge rhhsrmation) the bt data eetshsftra, | ndepend
ently of each other, froma hydrogen atom a_ hal ogen atom an al kyl  radical

and an \vattuahegctianiayers ars assigaed g nurebsr N of giscreteqiesifointyalyes,iseid  he

carbon atons that bear -menbered ring containing a ketone
fu?gti J}ng?lrdﬁfel"%g %ﬁ&‘%@ﬁg‘fq’}%ﬁfg hydr ogen atom a hal ogen atom an al kyl
radi cal and an al koxy radical ;- - the possible optical isoners, oxide forns

and sol vates thereof, and al so the pharmaceutically acceptabl e addition

salts thereof with acids or b ] even nore preferred group
of conpdurRKs!: of tBﬁ'Eangﬁq%Wﬁéﬁgp%?giéfD@g%ggﬁs havi ng one or nore of
the follow ng characteristics, taken seBSr_ateI y Qr as a conbinati QB ;%f one,
sever al The furictional prineinle REcewing tethesembpdiment iIRdes¢adpelawda detaibyta

opt 1 onaiey <0t BerraRLRcihob Mg Feck e R EARS Dict ufea

het erocycl yl al kyl radical; X and Y which may be identical or different, are
chosen, independ ently of each other, froma hydrogen atom a hal ogen atom
an al kyl radical and an al koxy radical; or alternatively X and Y together
form with the carbon atons that bear them a 5-nenbered ring containing a
ket one function; and Z is chosen fronkﬁ hydr ogen atom and a hal ogen atom

t he possible optical isoners, oxide f and sol vates thereof, and al so

t he pharnmaceutically acceptable addition salts thereof with acids or bases.
[ 0057] Another preferred group of conpounds of the invention consists of

o . Y b1 T L ) M - o




4-[6- (2-fl uorobenzyl oxy) - 1- oxoi ndan- 5-yl ] benzoi ¢ aci d;

5' - met hoxy-2' - (5- net hyl - 2- phenyl oxazol - 4- yl met hoxy) bi phenyl - 4- car boxyl i c
aci d; WO 2006/066919 PCT/EP2005/013879

5' -met hyl - 2' - (5- net hyl - 2- phenyl oxazol - 4-yl met hoxy) bi phenyl - 4- car boxylic
acid; 4-[6-(5-nethylisoxazol-3-yl nethoxy)-1 -oxoi ndan-5-yl ] benzoi c aci d;
4-[ 6- (5-net hyl - 2- phenyl -2H-[1 , 2, 3] tri azol - 4-yl net hoxy) - 1- oxoi ndan- 5-

yl ] benzoi i d: ; -

4-11- of&é’?ghgﬁ? (gr[]a%etﬁ-sﬁ;?{ﬁ)ttrﬁ? gggpgﬁ[nﬁn%?rhrg)c(:%\?tﬁlécglrr]lggp $It rbegnzoi c acid; and
4- [ 6- ( Fimehdivhalsdenennd texefarende Yayees hequijedifontitd ndmputatipn) dfesides ¢ aci d;
and fromthe possible optical isonmers, oxide forns and sol vates, and al so

t he ph&plagkamsi cal |y acceptable addition salts with acids or bases, of

t hese conpounds.[0061] The invention also relates to pharnpceutical
conposiFig.ofd isca sphersatig diagsarrshavdng ithe signak prasessing C&Yﬂﬁﬁn r&PMRUtNGast one

conpound, of, the fornmu def | ove in conbination with one or
nor pﬁmhgggfq%%?%&g@%f@ﬁ%\béﬁ?@?@s. [ 0062] These conpositions can
be adm nistered orally. in,the, for f tab |.et . ranul es
with i rﬁ‘%gf%\tses'mllaégé'gosl 1 pIUP{Pﬂ%Srtb?§3§'Q,S%‘ié%gng%%g)ﬁﬁL@apﬁﬁt %e f orm of
an inj %%Eélﬂi *HB bAbodirh@rsdermal » in the formof an adhesive transder nal
devi ce, or '(?)gcgc?) y in the formof a solution, creamor gel. [0063] A solid

CONPOSicld Q) fiRistBfc tnaHThAicHeN BHhEId 8 PaPisfeimitioiidieRlst 0 Lhe active

pri nci pl er an ppropriate, a binder, a disintegrant, a

| ubricant ,,,A. fl av r } ; ! into a
tab 1 of B Ve AR BB 8ehs SREPIEEe ERfprths MMl Bab Gl ESEN® Lot e
of 1fi | Icghg)ljt@p?yﬁ@ralt@@h@@grampr n starch, sucrose, glucose, sorbitol,
crystalline cellulose and silicon dioxide, and exanples of binders include
pol yvi nyl al cohol), polyvinyl ether), ethylcellul ose, nethylcellulose,
acacia, gumtragacanth, gelatine, shellac, hydroxypropylcellul ose,
hydr ox i oyt et kRl e PESCRATADNTH THelEMBGMENTAaNd pectin. Exanpl es
of lubri cants include nagnesium stearate, talc, polyethylene glycol,
silica and hardened plant oils. The dye can be any dye permtted for use in
medi canents. Exanpl es of flavour enhancers include cocoa powder, mnt in

herb fqQrm _ aromatic. powder, mnt i jl\,£orm borneol and ci nnanon powder.

Need! es q@ﬂg\(g@ng pﬂg,pqsa{gfeéttog-ﬂgglgpaﬁ{f@ %éy be appropriately coated with

sugar, 13% ?(St"tnﬁﬂtéfibntd?@idé&ﬁolob%?ﬁé_ Withna hologearalprecésyomisbassd oh ruigirte
) ep

compoun resent inven tion as active principle is,prepare?, wher e
appr oprokieet, infoymatien of atreel ervidualdhiRridimensianal spaneelGlusing valyepiet er . a

suspendi n ent. .a solubi.li.sing: : i lhsar I €l agent
and/ or %Pa%?‘g@'épﬂ'ﬁ%‘ana‘ﬁéﬁé)',"b'étn%!ﬂk}tﬁggﬁﬁ%ﬁtﬁé rh%é%%& réetﬂ?%ﬁ)&%atform for
i Nt r averuse vAUSS diaaesilEbIOn A Rhownikes fdraratiamidesdr oo calbebuplifrogn aalata
standard process. Were appropriate, the injectable formaobtained can be

f r eeze-memsdy Py 2 AOIOPEAA RFQCFSOEHYS Phisss |nTesaal L coRfRINS FOReXITRE #ent s
i d thyl cel | ul: - t zelil 44; : ba,
bodler dB i a PO T P bor BUER BRI PRSI BICES. 1 e

sor bi t adinfemRrailisséte, 4 SEflcomisier cemuo bbiamt pbirtidaian R, 2GeBsfor tiie ude cast or
oil solidified wth, polyoxyethyl ene, | ysorbate 8Q, _nj coti nam de,

pol yet HespeativaiuAiIensiond) Forinaies- iﬁa(fa_z% ”&-,Q'HWQ\QEM?‘%BfPrBX@?aPeBFW |
fatty 3fidimdidRO8lorhe BtEEIMBNSIRE) SidH. If BTireRVERNBRRRCEepd! UM SUT T te,
sodi um netasulTite and ether, iIl'e the preserving agent enconpasses net hyl
phydr oxipfsnrztiahez, fot byth peiny dhekydrdhisaiteadyquoovided am thi firshuiden,imageside and
chl orocresol . [ 0069 Th(tetg esent inventjon Ilso treI at es tq,.ltpg #ﬁ@ 8f a
coSoun®r Whethee Tt CRPY] gN © preesFoLiTeMt 1Past QNgSeondIIe COBKRINPY 4

medi ca itib 4| ibfafmBkisnVvention or treatnment of dyslipidaem a,
at her oggc;(melptfc))@ésf and o||8abet es. [0070] The effective adm ni stration doses and

posol ogd A : t i i i iFrevention
b "t oo ol ARG ofthel chmbRK HRb e B A e SO Pt od i th
nodul at gedrdifatéd theref the y toordindtbewliRARaegldeteenidshe fiolkowing geseariptinn. Toe
factors, for exanPI e on the %hure of .t he ,agoni ?t t he_si ze, pf tthe patient,
the desAsdanment of obiget POIBLS: GfdRe SCERE IR MAIFR PEINtE Rat palmyIMd ) SeEH Bk

tr ed spegi firGq iy i 0Si i i dist e vt | ons
angﬁjconlaytagléh'sj'g F{rﬁ% treg@igﬁtaéc}g%lte})f@gﬁdtﬁ??ﬂ%yﬁggﬁgiﬁeﬁ in the case of
an or al da@ndets sontin the sdme rexag B of matedkpeint valugsg&hiscaysbeeN 8 possi bl e
sui tabl e dosage of the conpounds of t formula (1) is between about 0.1
ng/ kg and about 100 ny/ kg of body wei per day, preferably between about
0.5 ng/ kg and about 50 ny/ kg of body wei ght per day, nore preferentially
bet ween about 1 ng/kg and about 10 ng/ kg of body wei ght per day and nore
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(3)in the presence of a catalyst, such as a palladium(Ill) salt, for exam
pl e bis(tricycl ohexyl phosphi ne)palladiunm(ll) chloride, in the presence of
hydr azi niwonhgedrisexavde and tri sodi um phosphate, in pol ar pprare@smessrum f or
exanple water, optionally in the presence of a co-solvent, for exanple
tetrahydrofuran, to give the conpound of the fornmula (4): in which X, Y and
Z are as defined above, in which conpound of the formula (4) the nethoxy
group i,S, conve i f i i rd

Pechni Qamnyes b Bkt P pBRIPN1 e o mBaGRRS! MAbAALARERTD

al umi nI’%FPefséthNﬂ @bhfiftex ValugsV i a Fastdauriso Tnansfbrintagdrithmisausg)for i n whi ch

X, Y and Z are as defined above, and then eséj:lari fied, in Ofge.r tI\E_ ot ect
the acicaloulation; afithe Fourientranstosmn bl N2 1 e redGad 19 FROWEN Of & LNt R
represents [ rgdlh i i I Refs car bon
at ons, 9IIIII).'rn g?@ﬁp%hﬁ%%ﬁ%ﬁ?gg%%ﬁq%w'tEg)ég@IJgIﬁIISIgI, gI(II@gIII :mf%()rbe?(arrpl ein
t et 5 ahydehidataset conthime M =ett2ematrix poist valugs adoweveusthersFeurigruri ¢ aci d,
to give the ester of the fornula (6).;( in which,RA X Y and re as

def { nedraBY0En AgeTRATSIHAY DRIt WRENKGI R TEabES 2 SRR aL feeE o ne
action ' ~in which Hal represents a hal ogen
atom é%&ﬁ?%é%ﬂ%%@?%?ﬁﬁi@%@gn@n%% i odi ne, preferably chlorine, and
R2 is ef i kal i netal
car bongeg% 'Fodr%%gjxrchﬁrrgIIgm%HoIaI%S@ uﬁ@;&ggﬁ%@%aygﬁ&q %hrbl%?gr %ﬁ%@, optionally
i n t he jinstateniewdhe aoens is divtded, intua muatbearM af kitual section layeisdle, ..f bu

or 181 rmaerGATBNIRHAT 4 3 SRSy DOMPURTior B2g] T SHors AN SRRAR TUTIT &
() 1 Andbbth fformiZtions of(th%r&igﬁnél[jc{%r%& iKfefinaaen kL in tedapot ecting group

RA of en renoved, accor to the standard techni ques known to
t hose shémbedMEM} dssigms eatho object poiné ofithiedsasinet With BonatrixapqinidPyq, @midch is a

i al f th pour f the for. 1) i ich epr esent
ot AN S BARAIING R KBS s B SHAT Getbtet T RTSsRondiiBURRCa T ot
the conpespefich lé@eﬁm'{ndﬁor HeSindRes 00 & Mgk WP apidanda<iN whbRi Nusthe hamberm t he

set of conpounds of the fornula ¢il), with Rl ot her jthan a hydroxyl radical.
[ 0036] dftmathizpoihts® imekstslayetant the numbes op mais peint vakiesdh ddaiaSej- above,

if Rrepresents,an alkyl radical.  for t 0 > -t he formul a
I( 1) ac c(grr‘ ﬁIS%Bn% SaPIIeIII%%%CéWPI VTERRT OnT“P?I?OquInEI(IIEISbETg%IIgg& rrggIJér?\ s"IéaIr e

desi r eqisdrBfe SbjeBEd&th SERPLPHRCEdNR, Afeddaetias of whettedr armatride sbeme ekists
esterification are superfluous. [0078] According tq one vari t he

I nt
conpourid redlity h@nfthe pther hang) the pame; seetisn layessd Z--d—m@a‘%t%%f?n?e@‘eabove,

whi ch b bi. aj i

ok 11 ectana pESich Bf e feeRbSl et hB ARSI PeRRF fo HRAMReD holdthal. .
seppe JEg§ial tahag_/zm_gwn@! show_ thbeia%tredmé@:mtnfctibhéSD:-Srnfdbed;sen{a ashe
for_rrula 1), by first introducing the radical u% anpe.r. the action of the
hal i de defineriodit wili resRare 0 e Vires heladrom. f usiher AETARICRREIS CRESERATY ¢ ho

f [ i : It } i i fathe f I
(51 n G RORE0 PR Ag niBtions ph bl By e S LB 8 bt ut i g
t he br affsta@cetDynto ancferendeclaget Rbrwhith hiasa ghsernet wirldow OY¥ meaovhicie
f I 9): in which Hal . hal t i I hl ori ne,
bro m et arendowsr s Gupled i Eoat He VidgHapaiein e tisbeec o Bplaeirnb '
2i ofg _a8feHALinieR [Shided RBQHSaARY D ABItRE foletenddlaygranpl e, an ethyl

radical,”In order to give, under the operating conditions described by E

Negi shi ,et, al .. & . 4 ; i, in a polar
sol vent',A‘gﬁpgfvgr'%ﬁlg/qagﬁhgéﬁmpourténﬁonq é‘it,%éi %OI?%%%%ITI%%I?F]I:S:&%@@QEa@aI yst, for

I nst ancgefbridihg it falvhgstapisne) pal | adi um (11) chloride, the conpound of
the formul a (7? defined above, and then the acids of the formula (10H) >
and opt}o i frPOHIEENdate Sets ©HNd @8),dfF 3he 8sctils layers BDOVEM

[ 0079] Thgﬁ%géﬁgtﬂﬁggﬁgg t he fgorrml a (1) siIn vmﬂ:ﬁh R1 represegts -OH can
advant aipehestferercelayar Rédship detsonine thetwave teldiwiicl ywauld generatgy theom

pounds of the formula (, 1) in i,ch [ , or

B R naoble PEMHHES " 1h e in bt EBFS BEESH ERaBl PRl B R o'
repre sgitfbafiorttdiHe dggtegaled Waee figlpanithé esferariceclagebRLpitii@scete wias t he
action of a base, such as a mneral base chosen fromlithium hydroxide,

pot assi existepdithecede, sodi um hydroxi de, sodi um hydrogen carbonate, potassium
hydro gen carbonate, sodium carbonate and potassi um carbonate. The nol ar
anmount of base to be used generally r es from1l to 20 equival ents and
preferably from1l to 12 equival ents dg%gndi ng on the strength of the

sel ect ed base.[0080] The reaction is preferably perforned in a sol vent of
polar protic type and nore preferably in a mxture of a lower (C 1-C4)



according to the operating techniques usually used in this field. [0085]
The exanples that followillustrate the present invention without limting
it in anywoayos/dewibhese exanpl es and the proton nucl ear Poagredtis®13sesonance
data (300 MHz NWVR), the follow ng abbreviati ons have beenused: s for
singlet, d for doublet, t for triplet, q for quartet, o for octet and mfor
conplex nmultiplet. The chemi cal shifts d are expressed in ppm EXAMPLES
Exanmple 1: Methyl 4-{6-[2-(4-chloraophenyl)thiazgl-4-yl nethoxy]-1-oxgi ndan-
5- yr?benzwi’éorsééﬁleﬂ{rqnﬁ[i@@j(ledxohﬁ@i gg’@ %%X(S)DS1 BSM W|¥h EEee com\r/)l)nents Rn

bi s(tricycl ohexyl phosphi ne adi [1) chlori an . M hydr oxi de
C0° Soatatoma ribTaneealn et B Bl difihes, bp B0omedaSy SlEve Heih i iRy

th i ; i ke isTleeoRsflidtedi s th dded t
Sobut SEPEarTing B ¥ il M Ao OV e s e T e O
r esul t isngBatketransforratidreof Kisi referente data s¢iiSdwrathe seferannedayat k4o

1" o b RORHISBTARE SSEHP Fmeooas vl L3Py poadlstdhes SO (74
m). Testgﬁgﬁpggwaqbgm; s 1Hef | UME torbridadiid thd ided BblobPatours. It is

cool ed;” aci wth 1IN hydrochloric acid and then extracted with ethyl
acet at #hedN pbe) valuessgi tedlidea Rolagramaue darired Mot fypicalycomplex (dd,

J=6.5, 4,8 v 2 3.1 2 . . . , 1 7.6
(5" s o nblagfarh s sBt. Th s Videhinclodianf afipse valhebhepratehf, t 1

conpouBghAilidd Pates AndivRdvelph2&8s fol mdtuT@tthgine! lightddriag weeneum tri chl ori de
(0.233 g; 1.75 mol) in toluene (4 M) is refluxed wth stirring for 15

m At eseconsérustioin sol ution obtained is cooled to roomtenperature and then
poured onto ice. An insoluble material is fil tered off ( 1 10 ng) and the
nedi umif lsag been descrioedeabaviet how3h)-S iacecanstructesbios tihe Miewesia acbsaneerdr i ed

over sodi ym te an oncentrated.t o, give: i td . r oduct
(7% ; SYEROY AN SroRAnBEIEEE tn Boriaer P SifERAEny! scbfies i ¢l frep )
H 7.1 fisendiohhl hafnéShslf e dbjdct(Was Vieded inZeaktyHliffdréht(blograths2andz, 2 H)
10.1 (s, 1 H 13.0 (s, 1 I—% Lé/M_S ES- 267.3. Step 3 [0088] A m xture of

t he comeedad inthearaspective gbsgrver wirstpwiyfor@agh &¥®el ), net hanol (5 m), THF (
1 m) and concentrated sulfuric acid ( 13 m) is stirred at reflux. The
nmedsumTie pologean iEtox ferttbe secdnd lobserver wandaw isvcempatad in the semewayhe

br own ol e dcrraiggly ered Faf SRy aHles i he PG aEaR BRHE MR s 2 (1
hept awﬁé%m 8§§§6ﬁ§ 8 b&H\«ﬁéNér’yeyégwnmbsﬁeét tQRe §Bend 30-8i Thetwo1H NVR

300 oformD m: 2.8 (m 2 3.1 2 4.0 (S, 3 5.3
E s, 1 Hjolagrang matchS)ca)n e ggmpytw ai?é*@ qamgl)yim @n&@%sqlugly mdngeasieﬂti;? 2 Hz,

2 . LG M5 ES 281 . 3. .St 4.10 ' . i ned i
tep 3 G RIMReOR ASROIIGYY Babinghnb e er di) slohaLGRERSAS g8t 7 0o 1
0. 38 nmghlitancodsly %mﬁcgwmwuﬁaeémncﬂruer rpfeeiogk thé requitesl ¢Siputing 0. 373
mml) is stirred at 55C for 9 hours. [0090] The nmedi umis con(r:Fg#trated to

dr ynesspewer, computatioarresylts of obigst daiaseswhigh Showoply IHEe &) NeteTIENESi de.

The brawn _evaporafi . ' g ] raph
on i | 16500 E MLpEinE SHE e heR el o BEbnir feRwhlcAShdARa g Rer TEIY
3 1% yigddkyrourd. it 6366 wilHhencddenthef sene Bpenle, tiuhfron? sBgltiy offset) 3.1 (m 2
H 4.0 (s, 3H 53(5, 2H 7.1(s, 1 H 7.4 (m 4H 7.7 (m 2 H 7.9 (m
2 H) 8.dirgaipng. H). LC/ MS ES+ 490.1 492.1 .Exanple 2:

4-{6-[ 2- (4- Cnhl or ophenyl P t hi azol - 4-yl met hoxy] - 1- oxoi ndan-5-yl }- benzoic acid
[0@51] Acedrdingrte aopartinelac faaiuimer thfs exbaginent, thendigial signal PsoeRssing

met hanol, (2.5 i THE, . , . i i 5 m; 0.15
nmol ) a %P%’P"a{”sla’? 9%|%% @%a;e??ﬁ?r%%r&%@@ﬁ Pﬁ@a? %érj{@(%%ﬁreég he mediumis
pour ed EgH&spMNERTg Gect duia sexd traltatatsly Assighenly dihe oftitehivo idieqticals ar e
acidified wth concentrated hydrochloric acid, After_ext rgfg)tl ng with ethyl

ether apkjedidatagets/toronpaf the By signal precagsar shapnelsiforlag é'F‘PﬁW‘?B id (20
ng) th IS i fi romat ogr aphy on silica (98/2 nethyl ene

chl ori%Fsﬁgﬁgﬁ%éﬁerﬂ?@dsg%%%?ﬁﬁ‘géxpected product (13 my: 23%yield). LC NS
ES-_ 474 3 476. + 476, 3,478. n Il ” I

4- [3@(5[%'“5715??- PRUY 8 'QBF'-ti’-e)(fcéﬁé?ﬁg&@l)ob%%-r%&%\edja@%ﬁ%\gﬁzﬁégge Step
i [ 0092fp e rfbriyitdwalin Fruat@itseprdipaces ich arodefifedl By imadifag nmol ) ,

acet one ? 150 m), caesium carbonate (4.8 g ; 14.7 ol ) and .

4- chl or coneofion facemAhandA2 sisaiphinaizemdhe apser/ey windows QraWdP)th%‘gm irred
at reflux for 6 hours. The nediumis red into water. The precipitate
formed is filtered off by suction andp‘ﬁ:en washed with ether (4.67 g; 90%
yield). 1H NWR (300 MHz, chloroformD) d ppm 2.5 (s, 3 H 2.7 (m 2 H 3.1
(m 2H 51(s, 2H 7.4(s, 1H 7.4 (m 3H 7.7 (s, 1H 80 (m 2 H.
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(3.4 mM; 3.4 mol) and water (42 m) is stirred at reflux for 1.25 hours.
The nmediumis cool ed and poured into water and then acidified with

concent r avedodwydsaehl ori c acid. After extracting w th nmechgpesvs/ocisiori de
~and drying over sodiumsulfate, evaporation gives a beige-coloured solid (1
.56 g). Flash chromatography on silica (95/5 nethyl ene chl ori de/ net hanol )

gi ves the expected product (954 ng; 60%yield). 1H NWR (300 MHz, DvsO D6) d

Efnm 42I£6A‘f°{@ﬂ9g il L e 3pi8 ?Ojnsémcpfg é_?na?f dpger lr?frb'ht 3, 5n(dPbéhitd 7 9

5" -fl UQﬁé’vﬁieo[li’olééralﬂﬁ?ld%éH-ﬂ_ @rhaterlseattatmsllayleryl ) et hoxy] - bi phenyl car boxyl at e
St ep i [0095] To a m xture, preheated to 54C, of 2-brono-4-fluorophenol

(0.5 97 ez?t%ervgﬂhhdowyﬂéﬁd“é’uiﬂbi@ﬁphhﬂ%v@s fHe2latsralsi2d ofamldyeairdspecial
2-(5- met h 2- phenyl oxazol - 4-yl)ethanol (0.858 g; 2.87 mol) in tol uene

(10 m )casssmraedt ey e reduged & pUPibAIZeS Aaw@m@pbsera%ww%&w ate (0.504

sti ?I’Zegﬁ* '839?1%4 aﬁa ﬁb%&%l?%%éhgg{.be%e SO ven!%s COI’]CGI’] (%f'é{ﬂf?lsr ed. s

drynes Sregﬁ@'ed st thY *RATRItEOgEBsTatBtEviteo Mcig‘raﬁﬁsbgdiﬁd:etsby arfaommgrsaqmy on
silica (85/1 5 heptane/ethyl acet at% g/vof t he expe Ied IS

obt ai ned {B008wpmeaied with Adightrmodulpiyr matFix vt @?%'B)enﬁoé S(s 3 H)

3.0 (t, J=6.4 Hz, 2 H 4.3 (t, J=6.4 Hz, 2 H 6.9 (m 2 H 73(m1H)7.4
(m 3 H 80(m 2 H. Step 2 [0096] A 0.5N solution in THF of

4- (et hoxycar bonyl ) phenyl zinc iodide (14 m; 7 mmol) is added dropwi se to a
m Xt ur eFigf V8 lshowsrthe pogitioht afiseéettéch Ia;ﬁeﬁ)for the egegutiah althertransforamatiaPs$( PPh

& PuxaBatiged Wribacompaton Oy Pe A AT B aleeron e heardaediielaci o

Wi th et Q%ﬁ:r 18 BRS s sWn elll&%v@tc%é éér@trle’fI@n of QWWa‘\?eméﬁfsei% éWvQ ﬁfécﬁﬂresww

sodium's ite and concentraf ed give a brown oil ? Purification
by f|asdmm¢mterthemp°igrd ohths $¢¢t@n(lem¢r§d.1heplmrsem@trﬁ rea@% ameé)‘ilgmes t he
expect ed

5' - Fl ucﬁrggﬁ d%g‘}e( ) lzﬁ‘ﬂnggwéﬁgﬁ bg%cgﬁgﬁg%?gﬁgéﬁié%bl Hhen;?ﬁng car Bo

aci d [QHQRI]du%I Waﬁéﬂrﬁe@fdétﬁget%oﬂs?umb.ﬂpbém b@(bufﬁérﬁaﬁﬁlre-t&eﬂﬁodﬁév@al
0.287 mml ), methanol (2.5 m), THF (5 m ), aqueous 1N sodi um hydroxi de

(0187 rdybseqsentvided helagramsanti ﬂweserﬂCprsSwham%w e@ntegt | ux for 1 hour.
The mediumis then cool ed and poured into water. After extracting with
ethyl ether, the aqueous phase is acidified with concentrated hydrochloric
acid. The white precipitate formed is taken up in ethyl acetate.

Evapor af |%()V4§§h‘0ws i d&algﬁowahe@n&ditm i/allu(eé‘ An1Y;. /631% yA.e.h dj an ﬂHjedMéa(taSOO
VHz, DMS ppm g_ 3 I—% 2.9 f 81 lII% %‘%@

2 H 7. @tmm@fﬁ)seﬁlgndaﬁef it ardistange of % q eofe(%"enie yer|f ES+ 418 3
[ 0098] 0 imlarto
those. dERTOER T Fche R R b e o D oS . o 6
ab@ge. cﬂnﬁ@&]on‘ﬁt&aasfdnmamass showonquatitn (1)tshousd the cocebf athedsnel Table 1
bel ow. 6- Phenyl hex-5-enoi c acid derivatives, processes for the preparation
t her eof trapsfafmakt i cal corrp05| tions conprising them and therapeutic uses
t her eof [)0001] Thegpr es i nvenkion rel atkes to 6-pltenyl hex-5-enoic acid
deriva tfves that; ’”b%" used ll_t“Fre t r edfgrEnto of /gyst? pi daeni a,

at her oscl er osi sea di abetes. €I e i nvérgi off al s €el &t es to pharnmaceuti cal
conpositions comprising themand to processes for the preparation of these
conmpounds. [0002] In addition, the invention relates to the use of these
conpoungpefothd fegmpr oduct i on of nedi canents for the treatnent of

dysli pi daem a, atheroscle rosis and di abetes. [0003] The chronic effect of
a calorie igbalance has resulted in an epi demic increase in the incidence
of net abotiic@iXseases in nodern society. As a result, the Wrld Health
Organi za@i o has estinmated that the gl obal incidence of type 2 diabetes

w ll exceed 300 mllion in 2030. Although several therapeutic options

exi st, gen6tesithé %fé 6ﬁé{Fb§|ﬂér trhmsormeties fronf atdyjes mtmmuemoqrmaazas | trha)ugh
t he control of ﬂ ycat ed haenogl obin and plasmatic caema int a ted
€

st A3 alee!eswihlt ®oordinaies Xasi-¢-HEOBA mvnday%r&w gt a dianfeplbmndn a
treatrren%_sr ﬁ g%pedgenent of the fact that the diabetic state enconpasses
a range PrECaBYti ¢ di sorders has broadened scope and expectations of
future therapies. In the course of the | ast decade, hyperglycaem a has been
shown to be not the only conponent of a series of anoma |lies affecting
type-2 diabetic patients. Concurrent djseases, including insulin

resi stance, obesity, hypertension and slipidaema, which, if they are
present together or in part, constitutes what has been described as
netabollc syndrone or syndrone X. ThIS array of netabollc dlsorders forns

o .. S Y S



conversion into acyl-CoA derivatives by induction of a protein for binding
fatty acids and acyl - CoA synthase, (iii) induction of the b-oxidation

pat hways wo 2h@tdsyotaci ds, (iv) reduction in the synthesi CofEPe@sy3saci ds and
triglycerides, and finally (v) reduction in the production of VLDL. As a
result, both the inproved catabolismof the triglyceride-rich particles and
the reduced secretion of VLDL particles constitute nmechani sns that

trihute t Lini . ey e e bri
aci d abrirpanfORs Belor, R GARFR BSfimEkbRg 180t e Brfeal isictilons BT €
ci pr of bbbatteof thesé efualFficepirasd fattdrs maat lee 1and al so genfibrozil, each of

whi ch are PPARa |igands and/or activators, produce a substantial reduction

in pl agpRtddqudibhqbycerides and also a certain increase in HDLs. The effects
on LDL chol esterol” are contradi ctory and may depend on the conpound

and/ ort he dysli pi daem ¢ phenotype. For these regasons, this class of
conpounds_ was first used for the treatnent oj—gy-pwn riglyceridaema (i.e.
Fredri @o}:n Type L\Ka d V)xapd/ or rixed @r?@’f’}i daem a. [0008] The
activaty of “#"PPARd W&s i nit ™|y repoftled as not being involved in the
nodul ati on of the |levels of glucose or of triglycerides (Berger et al., J.

Bi of. ({afks }ﬁ%ﬁ@}f%d@@%yﬁifﬁ rixﬁf&ﬁt@@éhul' R witth the/BSrredpuMdingat the

actTvation o ea gher Tevels of HDL chol esterol in dbldb mce

(Lei bownhge¢hctBl F1. FEBReUstEAr s, (2000), 473, 333-336). Further nore, a
PPARd Sonlest? during its gdm’"ﬁi stration to obese adult insulinresistant

rhesus #fﬁ’é]{&%gu?ﬁ&#@dsrﬁww %ﬁ%&ﬁn@?ﬁ%ﬁ&%}% SToI bEEDaridthEDL

chol esterol’’i e rum I'le at the sane tine reducing the |evels of

| ow demsultiylidaiion, witty ageaisetfacior winicht solglyydependsonathe caredinatas Xaoftaei ver et
| ., PNAS, 2001), 98, . 5306-531 1)., Th i tJ d that

? he actqb@&f‘fe(SrYV'B%oW 'nitgérr@%% & Weﬁ?ﬁagﬁ%B%&%ﬁ%aﬂfotﬁﬁdg%i%@%gm?nver2e

t rQPSp%reEﬁ n?ﬁr}/ei\tﬂqltl?éFfé%nc@ﬂQ N AUARes the eshleamipatideriala maedd poiat f or

apol'i poprotei Taken toge¥her, t hese observations suggest that the
act i vatof dine obs@RaRwindow sethd refenencedayareat ment of and preventing di seases
and cardi o vascul ar states conprising atherosclerosis,
hypertriglyceridaem a g@nd,m xed dyslipi daem a (PCT publication WO 01/00603
(Chao et Gil éja)._['0,009]'2‘|5jnl'f‘ve subt ypes of PPARy receptor are involved in the
activati mit ﬁéo"mﬁgr amme of adi pocyte differentiation and are not
involved in the stinu |ation of peroxisone proliferation in the |iver.
There ' hbutinGARstesingo BRARD2, whi ch
differ aﬂ% 9%@%’%@@ ?Ed;?s g%%%g%gﬁﬁgrcﬁg‘b% gﬁdc?ti onal am no acids at
t he anidedieatdd digital Bighad prpcessescifait eareperfionm the eepputatignof @eskAuanss by
El brecht, et a]., BBRC, 224, (1996), ,431-43 I ' ' _
speci f iQ,fé'l'qsegp EQIBQE@’%&” Iar{n{’wggfsg??\gé??éqtﬁ'ﬁ§ﬁf§dﬁ6§g gqermagfif\%_ltﬁe 78" (1994),
1147- 1 chSGorirky rREbHSHrRERM, Showi ng that one physi ol ogical role of PPARg2 is
to induce adipocyte differentiation. As with other nenbers of the
su@ér f dnidrdento caropeasatadoneriersrefdbp resenstisigdaggregaletield in e eRPFSEI on
of genes. vi a i.nter i it i il none
" esponatingel Bl o FERRER stitdRbRES e RntuRirRRE R IBHh fidcogs 010,
genes. JMbvXMPigeVBicah ahpfiddidor rpedlselation detwedmthe distribaitionspéw fic P2
adi pocyte gene. Al though peroxi some proliferators, conpris ing fibrates and
fatty a@bsﬁye@wmﬂm@ﬁﬁadﬂh@ﬁ@mrm lavef Hhctivity of PPAR receptors, only
prostaglandin J2 derivatives have been identified as potential 5 natural
| i gands of the PPARy subtype, which al so binds antidiabetic
t hi oI}\di nedi one agents with high affinity. [0010] It is generally thought
th gl M3%%hes exert their effects by binding to receptors of the family
of peroxisone proliferator-activated receptors (PPAR), by controlling
certain transcription elenents in relation with the bioi o |ogical species
| i sted above. See Hulin et al., Current Pharm Design, (1996), 2, 85-102.
In particular, PPARy has been inputed as a nmjor nolecular tar get for the
glitazone class of insulin sensitisers. [0011] Many conpounds of glitazone
type, which are PPAR agonists, have been approved for use in the treatnent
of diabetes. These are troglitai 5 zone, rosiglitazone and pioglitazone,
which are all primary or exclusive ago nists of PPARy. [0012] This
i ndi cates that the search for conpounds having varyi ng degrees of PPARa,
PPARy and PPARd activation mght |ead to the discov ery of nedi canents that
efficiently reduce triglycerides and/ ot chol esterol 20 and/or gl ucose,

. . . 7 .
presenting great potential in the treatment of diseases, such as type 2
di abet es, dyslipidaem a, syndrome X (conprising netabolic syn drone, i.e.
reduced gl ucose tolerance, insulin resistance, hypertriglyceridaem a and/ or

_________ o o o



tical or different, being chosen froma hydrogen atom an al kyl radical,
anal kenyl radical, an alkynyl radical, a cycloal kyl radical, an aryl

radi cal awo 2aodmstEpoaryl radical; R2 is chosen from amcalgpgéosoadskenyl or
al kynyl radical; an aryl radical, optionally substituted and/or optionally
fused to a nonocyclic or polycyclic, saturated or unsaturated 5- to

8- menber ed nucl eus optionally containing one or nore hetero atons chosen

fromO th ai d itself being optionally substituted, and
a satu aéaceﬂﬁ%%%?ﬁ“ﬁ @gak&%\ﬁatl c, optionally substituted 5- to 8-
menber ed nonocyclic heter ocycl ic radical containing one or nore hetero
atons chosen fromQO, N and S R3 is chasen froma hydrogen atom a hal ogen
at om cHdedallowine indicesireter to Figiend/! ¥ ne and i odi ne, preferably
fluorine; an al kyl radical; an al koxy radical; and an al kyl carbonyl
radical; or alternatively R3 forms with R 3, and wi th the carbon atons
beasi nd. tMetmcbﬁiricbnqmmg%canm@ute@emamnwidmhby)gwmsWihem ebljecsdatar

6- nenbered car bocycl ic radica R 3 r resents a ?(gen atomcﬁr. |
al t er nat i 9&fining gpiastsn # these 'd‘e\ﬂﬁma ’I?a'ﬁtﬂfF?%ﬂ%ﬁi‘é‘ BAMMREr gl yirtua

substi tue d-dinsshsion obfsdigzksr ed
car bocycllé]%: ro’ﬁg gé'g(ﬁénd L&E 'S c gtﬁ&;‘@g%azwh dr ogen I?at (?r?](j%the hydr oxyl
radi cal aset (@S a)jlswhlthatamdeOawologramdeta eetr(elﬁ)mbecalculahebfrom br anched

al kyl ene chain c nt ning froml to 6 car and ho from
an optiondPMg & b %"%WF%@BP@%@J% toé)agﬂ gﬂs%ﬁdl IyggM}Jscto fsi
hqurocyc{mecfong\m tep§he possible optical isoners, oxide forms and

sol vat es ereof, "and al so pharnmaceutical 'y accept able addition salts
thereof with acids or bases. [0020% The acids that can be used for the

f or (rjrat i OR of s@)ir adfrst:fomqf@una@,orb TRA® eantviwoadimgnsienal bjrst #atdr or gani ¢
T {
2oL 05, e B LR g T BB O R i ove

ci trates, figg|dsttiBstior, Wm’&e&ﬁavé fielt distribatien w@culatemimlniahaﬂaaie:mdei'wat es
and par a-tol uenesul fonat es. [0021] The bases that be us

t he
for mat | onwiTdoys(QW) dm adefarenaRasT (tha¥6|f'ﬁﬂﬁéj'5(t§'j‘c%ﬁ mbfr ﬁ%ﬁrﬂ;‘@ V8t ner al
Th ts are, for exanple, the salts forned with netals
jgespecﬁglpﬁgé%ﬁwi(%’t als, alkaline-earth metals and transition netals
(such as sodium potassium cal cium magnesiumor alumniun) or with
bases, for ins{rhe catomated teo-dimensiodat wave frekidlsurhptlanb‘r@§ 1 s B mas

di et hyl | h
basi ¢ anm I the virkia) gbsghen vindad ROU%, 572 b G Bio T Bt it S, ™
al cohol s gy th%gel% @71 Nqbyt RohddRtPdeHe @ bigRYated bBS3Er Mrddwivent i on

especi al | y enconpasses t he pharnmaceutically acceptable salts, but also
sal ts t hatdatd $etRS)sui t abl e separation or crystallisation of the conpounds
of the formula (1), such as the salts obtained with chiral am nes or chiral

ids. [0023 I f,ch ' LR& i ni ne,
ool 0L | SR S P (i 2 e S0 g ab e R ™ e
(4S, 5R) - (dhta éet%R%)%tr@hémtehmorﬁm@mkerﬂce 3 QK‘@Zmel\ﬁh!éwholbﬁ)arﬂl
- phenyl -2-p-to et hyl am ne, (S)-phenylglycino E 5 - N- net hyl ephedri ne,

(+)-(2S, 3R)ye4(ldf./hetorg¢rmfatmtheswde@ hologramzxaia s& forge &ﬁmpu er-
(S) - phenyl net hyl benzyl am ne, or a mxture of two or nore
t her eof . %Béfé}t&g&g‘%%qﬁ@% ?%hl ral acids that can be used include
(+)-d-di-O benzoyltartaric acid, (-)-1-di-Obenzoyltartaric acid,
(-)-di-® C!\Aemddoé¢t>drd|lngttardhara'1¢teasua$,1,(w|)erdith@d@ta pf thal vigeo djlot(mranrdlataaci d,

fi I d - ma| d - d h

cidh, R ( SpLS) 5 assingsiin drufelinsPECe AP it BBeR nptrarae R 1

,1' - bi nap to hal ene+ ?g ahﬁhg ggen phos phate, (+)-canphoric acid,
carrph rnc acl 8 %gf&i )L‘ enyI propi oni c acid,

(R) (-)-2-phenyl propi oni ¢ aci d d-(-)-mandelic aci d | - (+) - mandel | c aci d,
d-tart adi cMethatl ambrdbmgetotd'taractadsms brwhereithe sestion laygss G roke), th

t hereof . [ Q025] The ch aci r.ef er

(-)-di- % %%lf?m Byt Hlt a;h%ﬁqgregégdaye Aﬁd%n‘éq%a% %%?fﬁwc?rt artaric acid,
(R-(-) JWNIéOW oV Qkh@bﬁap 2,2' - diyl hydrogen phosphate, (S)-(+)-1
,1'-b|naphtﬂalene 2,2 -diyl hydrogen phos phate, d-tartaric acid and
L-tartaric acid, or a mxture of two or nore thereof. [0026] The invention
al so enconpasses the possible optical isoners, in particular stereoi sonmers
and di ast ereoi soners, where appropriatg of the conpounds of the formul a
(1), and also m xtures of the optical Roners in any proportions, including
racem c mxtures. [0027] Depending on the nature of the substituents, the
conpounds of the fornula ( 1) may al so be |n varlous tautonerlc forns

o o o o oy o o o Y



froml1l, 2, 3, 4, 5 and 6, and the chains >CH(CH 3) , >C(CH 3)2, -CH2-CH(CH
3)-CH 2- and -CH2-C(CH3) 2-CH2- . [0034] The term "al kenyl radical" neans a
| i near orwbnaswilsed9hydr o car bon-based chai n contai ni ng fPrompr200s5013809 car bon
atons, preferably from2 to 8 carbon atons and advantageously from2 to 6
carbon atons, containing one, two or nore unsaturations in the formof a
doubl e bond, the said chain being optionally substituted by one or nore

substi tyue i be | i L4 ogen
atoms dhavienod defoER o) FRRPHE Nt RaR IR StorotRE Vb KABL

al koxycar kgay (HL); tdssstiorrlagersand dw vietual o861 wibdawparspartallel toezadh

radi cal s that may be nentioned include the ethylenyl radical, the propenyl
radi cal , PHeri sopropenyl radical, the but-2-enyi radical, pentenyl radicals
and hexenyl radicals. [0036] The term "al kynyl radical” neans a |inear or
branch ﬂ!?b@, LAi b R i t e ,

pr ef erg‘gl 5/@'?@%52&?9 cﬁoﬁ@?gg@ﬁﬁhgﬂg@gﬁéég\gﬁoﬁg@ l%%;(%ﬁaz to ééﬁ%gfbon
at 065, coobsémenis looatedtneardhe vivtual ohseatver aindow, smthata reeonsisactadt ri pl e
bond, the said chain beiB optjonall | ubstitutgd bb\/& e or nore

subst i t ueREeNe GAR OF Se&P ¢ gjq%etll?et\f"-c“é RYeUpdRY (O¥sen from hal ogen
atons and trifluoronmethyl, trifluoronmethoxy, hydroxyl, alkoxy,

al koxycgir Rpdibibd aeesrdmg/io amfipRxedirtfitiarasteris86S3 Th whichitHeze avé tabloyny|

radi cal s that may be mentioned include the ethynyl radical, the propynyl
radi cal , mmebirtugt-opsgrver adndevs (P¥Mk ynyl radi cal s and hexynyl

radi cal s.[0038] In the present invention, the cycloal kyl radical is taken
to nean, a ' F - dj LI f 4 ®O C on
at ons, n{o‘r Mé{g!;g%ng@ﬁbCBﬁ%Q%}ag%?%gﬁé Zt %Vﬁrrg Pean a@%gﬂnﬁae(ohggﬁ/’ %1,53 "quc';e?lr bon
at qgs, opBpPBa) 23y ateaksigheddo object datwsetsu(Qsht.ur @Sivdredl offwhich doomprisef

doubl e and/or triple bonds, the said cycloal kyl radi cal being,optionally
subst i t ut &F BIMETRINBher DY) and matrix staygture gﬁy%%e%§%%agg@%t%%pgggwer
different,, ST daf &t (H! HRBYE therhdiviBit and
trifluor o%ﬁ%’?ﬁgﬁlg oronet ﬁ‘?aﬂryag'?o?s% , a(l k%i(y, ~al koxycar bonyl,

car boxyl atrdctuxe of ualuealfsr. al] 08293etP(OSer. 1. (dSexBEPHE intledyed frankifle r adi cal s
are cycl obutyl, cl opent iﬂ cycl.opent enyl , cycl ohexyl, cycl ohexenyl,

cycl ohexa(ﬁﬁUE?%ﬂr,o(‘;@@?gH%# rpréy&if E}Eﬁ ¥¥vﬁi)?9 IH%?Q@)W:I ohept adi enyl . [0040]
The term "hal ogen atom' is taken to nean a chlorine, brom ne, iodine or

flugying ajeRodPa&icrding!ty chafddtenstite Drwisdteané MRoativensioparabjebtaatadi ng to
the invention, the term"aryl radical” neans a m)noacl ic or gol ycyclic

car bocycl isets(@%mt.i O dinddheagaregaied phsesrarevindowgiata seb RS hbays thend
f bly f 1o 1 . ical hat b ti d
Phel ude_piame ey ArdeEEn i Foed o Ao S B 0™ [0642) The

het erocyclic radicals are nonocyclic, bicyclic or tricyclic radi cals

cont ai ngng&Nedccorting teary predauling gharictdrisiics eea the virtual oSsemer N,
optionally in oxidised form(in the case i

f S . d [ 1
nmor e unsatwindewdeyV) in thﬁéemﬁ(?'hﬁ’%hmb!?o‘?@ tgma! 'glfﬁr%ﬁﬁy%?&ﬂé'og{ {Sfﬂ??gl i}ze one of
t t ed, g | iC i i i . |
PRl oo eyt A1 n R Byt [dbalty SoMBRely Athif B 0o’ v

t he het er geyiodiitydmteavals from 1 to 4 endocyclic hetero atons and better
still froml to 3 hetero atons. [0044] Preferably, the heterocycle consists

f cl es, h of whjch is.5- - pepbered, [0
Exanpt 0 MekodEsoa dias B pa Prasestigd Fherasiindes o BT el enP ek s ar e
the heter %r-mbidre%giyiggir@ Eirderglandyf Hestslagidnen of a hydrogen atom from

aromati c heterocy such as pyridine, fouran, thiophene,
pyrrol e, i m dazol e, thiazole, isoxazole, isothiazole, furazane yri dazi ne,

pyr i m'hd'ﬂ gd\/leﬂnlpdeadcneding o sharasterisiizs o M&er@ﬁwlaﬁc?&%tai%i&ogm i§iazol e
i adi . [0046] R L Ge: £ (A
Do Zfent | orfeBeN e B 0 ORGP R seuclf BRI, Wictidhddigs ofib MY

oxazol yl, digltiaaégl(jn%metrbf@@mbe I®@r¢gLy. [0047] Exanples of bicyclic
het eroaryl s in which each nonocycle is 5- to 8-nenbered are chosen from

i ndoli zine, indole, isoindole, benzofuran, b?nzothiqphe e, indqzole,
i

benzi m daAdethodiraepsding 40 sharadkuisties Jla e AR A A oD 1yl Bne,

qui nol i ne, i i i ] ; : hhe hzZ& ! f ne,
apnt hyr i EEA Rl S0 iREginBly RS TAT AZUNIIAE R e bagsTLt

pyr azol opythieNirtlia @bssriapwwdndolv (OW] 80d e Sdgésof te Hde@hokogyamr adi cal s t hat
may be nentioned include the quinolyl,_ pyridyl, benzothiazolyl and
triazolyl radicals. [0049] The tricycl?@ het eroaryl s i n which each
nmonocycle is 5- to 8-nenbered are chosen, for exanple, from acridine,
phenazi ne and carbazole. [0050] Saturated or unsaturated, 5- to 8-nenbered

. o o " - . o, o o - T



(CON- inwhichnis O0or 1 and aryl is optionally substituted by one or
nore radicals T; (C6-C 8)arylthio in which aryl is optionally substituted
by one orwoan&/medpcal s T; (C6-Cl8)aryl oxy(C 1-C o) al kylPCC®Preosion3sahi ch n
is 0O or 1 and aryl is optionally substituted by one or nore radicals T, a
saturated or unsatu rated, 5- to 8-nenbered nonocyclic heterocycle

contai ning one or nore hetero atons chosen fromQO, N and S, optionally

substi tyted r e T, i I ionally
subst | faraasy SReghoBiefeiiidics twtie e sPARIC BRETTA bR h. T s
whi fh- n icﬁst_@n@él(lmn B I{))ﬁp{o&ﬁ@ﬂlém%dlﬁéﬁréﬁcaldﬁf eRlle)d@e é;dt%;;_ﬁﬁ)tbﬁﬂdhg;drﬂire and
aryl is optionally substituted by one or nore radicals T, -

8) ar y| - C-Tecopstiucted sgane (3R-9)orgasis af it appeayin font Q??@?/@Ué\?cfﬁ9$$% or
(C2-Ce) al yl is optionally substituted by one or nore

radi cal s *ﬁg¥@q% IF';E/II fused with a saturated or unsaturated heterocycle
as defined above, optionally substituted by one or nore radicals T,

( C2% G apa\sthod accbrdimgdbabharadtenstics ‘havtweyedhafitatitransiraiationds @ Fresael C

6) al kyl ; (CrC_6) al koxy: . (CrC 6)al koxy, -C 18)aryl;: nitro; carboxyl; (d-C
6) al koxycERIQ ?t'%[h%h*ﬁg‘n%“ﬁ’éﬁﬁsek'g‘grfg’%‘%'ggi%?tggﬁbsti tutes a saturated or
unsaturated heterocycle; or alternatively T represents (GrC .
6) al koxycar bony|ikiflicatidh & thilamgitudé¥ale) &l Kofl exhisbjett(ddintlofG) efigink) n- in
which nis 0 or 1. 0056{1 Anmong the conpounds of the formula ‘zl), t he ones
that are ssofiohdayardLa) withieofirst fahasaifacier Reseriying seherdcal wavesi Fdmad). Mt

particul arly those f.qr [ . - ; eing: dr ogen
at om or a%p\énl?yfofﬁ%ﬁ(fg%} PgB%?'BQ%ﬁﬁg% E%'ra éé%eg?%@mg%%gpnbfyﬂ"&rﬁ%ﬁnds of

t hegi nvendriginalcrEba ey (L pamed theldistmoen @) hetweenrtiveconginahsedtionl owi ng
characteristics, taken separately or as a conbination of one, several or
al | of tHayer &n) eagratafarencedayer (RLR 1 being chosen from a hydrogen at om
an al kyl radical, an alkenyl radical, an alkynyl radical, a cycloalkyl
radical, an arylaathiion PRl &liafaidd raglieR!for Edori 8BjeRE gBINE (AR Al k!
radi cal or an optionally substituted aryl radical; R3 is chosen froma
hyg_rogen Al,;,?mf tE.leiminIQBealﬁmTﬂatybolélﬁr)lWitmﬂnedmd. llpldfaef;rlsiffaabFDu?r blrom ng and
i odine, prefera ine; .an a radi cal ;: an oxy Ladi cal; and an
al kyl car b&MSOFER '%('%E bifrofh the H&EI’@W&R{‘ Ryprmto ﬁ"erey ofelifCni th t he
caphon at@%r{m@fi ng the substituents R3 and R 3, an optionally substituted
5- ‘or 6-nenbeted carbocyclic radical; R 3 represents a hydrogen atom or

forms with R3, and with the car bon atons bearing_the substituents R3 and
R 3, an opti onblultiplication of thedbus calsulagediiapsiosansdAimpocyR vt Withd segondind R4

is chosen from a, hydrogen at . ] } -0 AR5,
in which ﬁh?%%g%yrfijessc 8|nignsé)i\@"8$| \Qﬁg%sgﬁi "&ﬁﬂ%%ghgﬁgﬁaﬁngaﬁt al rni ng from1l
to 6 carb i il hsrariatds (yRin Letrefsrehty | RL} ahedhar yl
radi cal aﬂ ﬁ]@ggﬁngtﬁglsﬁgasﬁsti tuted er otg?cl iC ra%iaéjgnft h)e possi bl>/e

optical idistance (Deniteéhe origipabsrrtion) layeedm)-her eof, and al so the

phar maceutically acceptable addition salts thereof with acids or bases.

[ 0038] i Rarforhiiflioh¥ @d 4n
oD s Bl oI, Hif A Cleh ol ARl tnE MR B Bl S B &1 .
t aken sepgrasredl yrapsformation aviiclnedmerises trenfollosingeswed-stepsal | of them R1
represents -OR 1, R 1 being chosen froma hydrogen atom an al kyl

represents o cheliatiation aheach ogeiy ppROHE R LM of s S e o cal -
R3 is ¢ h°§§mi$)qmtﬁagﬁga PHate M) désiimPSPhecarwalies @R ) 818 eordnte,

fluorine, m'ne an odine, preferably Tluorine; a CGrC alkyl radi cal; a
G - C 6 al bbsgidrfadioc dependidg @ndhe sguayed aewrdingtes fui ¥alin the refetancat i vel y R3

R 35 an ofpvesRaH] gnd R eieeB ) eker v A egh R R e 2

represent ﬁo@,gtyﬁqg Hijomor forms with R3, and with the car bon atons
bearing the substituents R3 and R 3, an optionally substituted 5- nenbered

carbocyclic radical; and R4 is chosen froma hydr Ofgtﬁn atom a hé;iir xy!
radi cal and a nansfeimatonpefihs this calshisiechprasiicisehine complgxam W‘%’ene

chain corre ing 4 : - ot I :

nteger cHOUER (P o) viltiigbHefpofa sekhid st FURRE FanSiafRAGATEET) fm

opt i onal | Yne téfeidricetiagenin o thieahblogramnayear(Hopt i onal |y substit ut ed

het erocyclic radical; the possible optical isoners, oxide fornms and

sol vates thereof, and al so the pharmacgutically acceptable addition salts
thereof with acids or bases. [0059] Anot her preferred group of conpounds of
the invention consists of conpounds having one or nore of the foll ow ng
characteristics, taken sepa rately or as a conbi nati on of one, several or

Y 2 1. r~a - o v o o o,y



Rl represents -OR 1, R 1 being chosen froma hydrogen atom a nethyl

radi cal and an ethyl radical; R2 represents a nethyl or ethyl radical, or a
subst i t utwo 2péweneydior adi cal; R3 is chosen from a hydr ogeaTatpeens/o#ssid uori ne
atom a nethyl or ethyl radical, a nmethoxy or ethoxy radical, and a

met hyl car bonyl or ethylcar bonyl radical;or alternatively R3 forns with

R 3, and with the carbon atons bearing the substituents R3 and R 3, a

saturated 5- ”Emﬂrpﬁidaﬁéﬁ BPfECthus c"aﬁﬂjlétéh tﬁh@fd‘rhst(lﬂ gd, WN)aMtrpéqo@rtwup R 3
representsléa %Eiogen atomor forms with R3, and with t carbon atons
sg

bearing th oridrseribirgesphalicrl waves ﬂé«tn),rf@e@pyn@ahb&@d factebocyclic

 hyar oxofoneniifi ALK SAURGRIF B RitBad [ ) Ik SRR AR AL RE e = O

al kyl ene gisginted®; F?@émg@h 57 h@lobhﬂnfl?dﬂ(H&?]ahﬂltﬁé réferérnicanayeh(RL) sptesent s

an integer chosen from1l and 2; and RS is _chosen froma substltuted phenyl
radBcal aget theglasiierthalegrag valbes (Renb Ehd doniaedidlegian datassatdHIS) 48er i si ng
not nore ﬂﬂ%ﬁ th e hetero atons and preferably not nore than two hetero
at ons, chosenh 'O, Nand S; the possible optical isomers, oxide forns
and solvates t hereof, and the pharnmaceutically acceptable addltlon salts

t her eof18MMidthad adsordnn@tmetsara{:%éﬁs Téer shasadtenstics st Sowhetecorsa ;at battndof
het er ocycl,i c radi a efer chose fro et hyl , net hoxy,
phenyl , iflﬁ)ﬁ’h?ﬁe rc[qsr:ﬁé rﬁﬁ%‘ ‘f’%%ﬁz{hmeghgs &99916&}/9 ddical s are
preferentb dt¥n @ﬂﬁéﬂ fromthienyl, benzothiophenyl, pyridyl and oxazol yl
radi cal s. 0063] The conpounds of the formula (1) that are nore
particularly pre ferred are those chosen from

6- [19- methblethod gsconging to charaeteyistics 2 ovhare /thedirabanyd/mieaegrnhd 2- ( 4-

;rkz!9?[8g$h§¥ﬁﬁgﬁ98&%ggg)r%jﬁgﬂfgﬁﬁ%¢§3Xye;h{g nmet hyl - 2- phenyl oxazol -

4-yl met hoxy) phenyl ] hex- 5- enoat €;

6- { 5- met)imethed bacdritingtdsharaciehietiyd ¢X\amh -cbnyprisgshbefbidweing sub2stégs
trifluoronethyl phenoxy)hex-5-enoic acid

2-(4'-fl ufﬂrcﬂﬂ"fﬁ%'ﬁgl p@npv@%ﬁDéit[escprtﬁt;aezw(atedrwcmqjtwt@saqrn;hya@w9f oxy) -
phenyl ] he oic acid
6-[2-(2-fﬁuoro@énzyloxy)-5-nethoxypheny|]-2-(4'-fIuorobiphenyl-4-y|oxy)-
hex- 5-enoi ¢ aci d;

2- dBhoxy - B {the fobserer vih@eW Slata sat/(RI) fodrarar oviginal thieg-djmemsiaydi=rensg!i$ -
hex-5-enoi ¢ acgj d; : : .

6-{2-[ 2- (5- échﬁgfﬂ?ﬂﬁ% atarast (ncliop o tnedirstdransiompRliRn. ) - 2- ( 2- met hoxyphenoxy)
hex- 5- en0|c aci d

6- { 2- [ 2- ( B haskrirgnsiarmation, of therrsiginal somnlex apriitide values (Aet nBx pHbRoxy)

hex- 5- eno

o (571 uor 9B iitiaff3the holgaram leyer (L) fo get maltiy point values (1., ) of
trifluorothet hglbgtmn@tqta Bek{HiSknoat e;

6-{5-fluoro-2-[2-(5-nethyl -2-phenyl oxazol - 4-yl ) et hoxy] phenyl } - 2- ( 4-

t righl uor Omtdéflv@ﬂ@ﬁ@m)ame@@ Ra&n&®) of the hologram data set (HS) for a I|ght

6- { 5- Met hoxy- 2-[ 2- (5- net hyl - 2- phenyl oxazol - 4-yl ) et hoxy) pheny!} - 2-( 2-

net hoxyph&isiyataemagtis gz aci d;

6-[ 2- (2-fl uor obenzyl oxy) - 5- nethoxyphenyl]-2-(2-nethoxyphenoxy)hex- 5-enoi c
aci d; et B)ltrarsfermatidgroafthe- Qaimphwfpar@hetws ¢Raresnnytoythawelessyphenyl | - 2-

L VAT DY BB MII SURBN Hesdticd AR HRbsP (e Brcho o
acid;, 2- (@ﬂﬂg@hgyMﬂﬂgﬁ@gmhm@ohﬁgmn@hoxy 2-(4-trifluoronethyl benzyl oxy) -

phenyl]hex en0|c acid

6 f | uog r&ﬁug(édffféréb{ée §A chﬁﬂéé lRtABMorfottorfbRR P 2a8BEmMplitudé-

oxyphe 0X 5-enoi c

6 {2 [ 2- (5alatelsXApyr|/>¢| mazdwrbgmatmy]ess(/\lmt HAN) et éingy Egrget fupctien,hoxyphenoxy)
hex- 5- enoi ¢ aci d;
?I {5- a(t:)et KF)Ehd@Hé&fOEﬁﬁuén af tbimedlff’ecmml(d 1) 4e vl distribatigh phdifferéncd pdint

uor obi phen 0X ex noi ¢ acj
6- { 5- acet YRl Sﬁé&% n&%NbFL ApiRYSH{HL). yl ) et hoxy] phenyl } - 2- ( 2-
met hoxyphenoxy) hex- 5- enoi ¢ aci d;
6-{2-[2-(5-ethy|pyridin-2-y|)ethoxy]-5-f|uorophenyl}-2-(4-trif|uoronethylph
enoxy) hex-5-enoic acid;
6-[5-nethoxy-2-(5-nethy|-2-pheny|oxazqv-4-ylnethoxy)phenyl]-z-(z-
met hoxyphenoxy) hex- 5-enoi ¢ acid; ethy
2- et hoxy- 6-[ 5- net hoxy-2- (4-trifluoronet hyl benzyl oxy) phenyl ] hex- 5-enoat e;
2 ethoxy 6 [5 nethoxy 2 (4 tr|fIuoronethylbenzyloxy)phenyl]hex 5- en0|c

o o o o B = .



conprising a pharmaceutically effective anount of at |east one conpound of
the formula (1) as defined above in conbination with one or nore pharm
ceuti cal lwoacerpstabl e vehicles. [0065] These conpositi ORETERRONSD13879

adm nistered orally in the formof tab lets, gel capsules or granules with
i mmedi ate rel ease or controlled rel ease, intravenously in the formof an

i njectable solution, transdermal”™ in the form of an adhesive transdernal

device, or.Jocally in.the for i . olid
conpositi (9‘? ?@r’j}raé::{'gp Oe;g'r“r? Hf%‘ﬁ&%ﬂ%@@?%&éggrv & %@&ggéalrﬁgag%g%ﬁ@@a?cﬁ@e
princi pl eygdatird the Fl6gram@aea egtpr opri ate, a binder, a disintegrant, a
| ubricant, a dye or a flavour enhancer, and by formng the mxture into a

tab | et, ﬁ)qgg%ﬁg‘egtﬁtgtste@s Q)I)Q@lg)e, a powder or a capsule. [0067] Exanples

of fillers’in tose, corn starch, sucrose, glucose, sorbitol,
crystallipe : t o+ Skl (_‘q.& [ ipREReScPhadbBgsr s i ncl ude
pol yvi nyl altélg'lr]]'h? '?ﬁggﬁﬁtﬁj@bbgﬁhﬂ %eéttﬁ)ﬁggﬁ ul ose, t h?/l cel I ul ose,

acagi a, gmrachedgacanth, gel atine, shellac, hydroxypropyl cellul ose,

hydr oxypr opyl net hyl cel I ul ose, calciumcitrate, dextrin and pectin. Exanples
of lubri cants include nagnesium stearate, talc, polyethylene glycol,
silica and hard ened plant oils. The dye can be any dye permtted for use

i n medi RATRBIRethBY ITRING oretedihg \ChtrasrfigieLinswhiehldepeh afemnatieMiehe mnt in
herb form aromatic powder, mint in oil form borneol and ci nnanobn powder.
Needl ess samedpr all bbjachbats sels. granul e may be appropriately coated with
sugar, gelatine or the |like. [0068] An injectable formconprising the

copr ot fhe ORI R arhBeednts 30 IRIRE 1BRE A bR I ant e o

sugpendi ngaAGAREh fons al thkdd dsnertsias mhodatesh &lvd ldimensioaat moide| dgpenpting
and/or a preserving agent, and by converti ng( the mxture into a formfor

i nt r aveno@8,the inuis aneeuvhat mode s 48er $848CHBnj ecti on according to a
standard process. Were appropriate, the injectable form obtained can be
freeze-4lf ied..vi : HSP@ARE6Ng agents

i ncl udeﬂﬁe[?ﬁi}%{tﬂgﬁlﬁgggé%@b 9%8%%;1620%%,9@%@%%@%#%%?&I ng,gb acaci a,
powder ed hologramgavitmdigjtabslitien mezmsh whicteassigns ebjegt data defining Phiectoidy| at ed

sor bi tan nopol ayr at e. 070 anpl es of, sol ubili.sing agents |ngl castor
oi | sol i d@ft Eﬁf&ﬂ?ﬂ%iﬁéﬁ?é‘?%?g’ﬁ@ ?fo‘?fy’é'g‘r'%a?eéh%,' rgg{-} nak&")g&%ﬁ
poljget hox kb af bh afndathet , stiehehatod vieiast or  oi |
fat1t$y aci ﬁbé?(ggl%?% Flﬁf@ﬁg{%ﬂ%ﬁﬁeﬁgﬁgt abili se?ogxnjconpassaes \slodi um sul fite,
sodi um nethatgraintdatarset gtSpfor awidee holegrpmeean be wglariad feam sapesee@ll net hyl
phydr oxybenzoat e, .et hyl. p-hydroxybenzoate, sorbic acid, phenol, cresol and
chi orocreé’gﬁeﬁe(fép@‘]\’ta/ﬂ’}@ SSP%&?H@"F' ention also relates to the use of a
conpound of the formula (1) of the invention for the preparation of a

medi canent f or (d)fRsPirénsfefthation Alednsq@RTY fidr chraputiigiftom eactadbiecbdataer osi s
and di abetes. é 073] The effective_adm nistration doses,_ an osol ogi es of

tpe cgm péehds :ﬁ)‘aﬁﬁééiaﬁ%etmq—@meﬂsﬂﬁr@{d‘@i’effiﬁld Qiﬁirilblﬂt&fbﬁ?ﬁag\ﬂﬁﬂ?lq I Frent
of Dhe aciifey TRl llyet BR6,ER1AEE ob¥ iteRRSARLE Y "phd plTRER] 21 On

exanpl e omdrheryvakens fof buffegingoamsformedebjeict dataf sethe patient, the desired
aimof the treatnent, the nature of the pathology to be treated, the

speci fic pharmaceutical conp ition,us nd the opservati.on nd .
concl usi ons of (Q)@A‘P%&WW @@tfgf ag?@@ig??ﬁ%‘rs{!% phyec ‘5@?@ ai‘a?segt'B'ﬂ an
oral adm p | N4 IN R indsE1 bl e
sui tabl e clinéc}s%ztg%gé ggﬂ?rﬁféé)%orrpoun%@ eo r%%g’ér]?gi%lagg( 1 atiéglé%g?\%eé?labout 0.1

ng/ kg and dabmeet (RB), apAkg of body wei ght per day, preferably between about
0.5 ng/ kg and about 50 ny/ kg of body wei ght per day, nore preferentially

bet bout /K d about,. 10 ' d

ot Aerably bet WEPSRg s g an AR R b a e cES B Ler ey
of active R4S IdHta $888RS) toa hotograA 1ajer! (HL) euateenitad finite tisthhosearght s of
10 kg and 100 kg are considered in order to illustrate the dai I%@gral

dosage r amgealeide thareferencedayer{Rlas tejosaeiate thaBelpgrar dataseb(tiRkidfes of

t he conmpoypds of r w Il be between about 1-10 ng and 1000-10
000 ngy pe&ﬂﬁﬁgrﬁﬂiﬁgé%&@wcﬁ%%\a}e%n about 5-50 ng and 500- 5000 ng per day,
nore preferably between about 10.0-100.0 ng and 100.0-1000.0 ng per day and
even nore preferentially between about 20.0-200.0 ng and about 50.0-500.0
ng per day of active material conpri Si%? a preferred conpound. [0076] These
dosage ranges represent total amounts active material per day for a

gi ven patient. The nunber of adm nistrations per day at which a dose is
adm nistered may vary within w de proportions as a function of phar

o o o o o o " Y " o



dard techni ques known to those skilled in the art, into the correspondi ng
acid of the fornula (10H): which is a special case of the conpounds of the
formul a (WP 2006/06b816h R1 represents a hydroxyl radical, aou/RPhe@smacisdoi s
optionally esterified, or converted into the corre sponding am de, al so
according to standard techniques, to give the set of compounds of the
formula (1) with RL other than a hydroxyl radical. [0079] This synthetic
met hod ZpBlevie dcohlihgt) engRITROIHILS 21, vitfléh bBfiBHisas GHleAteRedi ng {0 the
present 1nvention, escribed in greater detai e synt hesi s of
t he corrpomﬂweoﬂeﬁbhawpﬂeeg Iramﬁtbrmablehcmeam@(TRheTREpﬁﬂnpregﬁoeaﬂg on, and in
t he synth SIS unds arrpl es 2 and 4 below, for the

depr ot ect SHS‘}% 'PB?TS(aé B8H'|CF|C(9§E?'B [0080] It should be understood that

t he conpounds of the formula ( 1R) above if Rrepresents an al kyl radical,

form part of tPgstaaoRplestioroebRs (Mo n@H mu(tib)wﬁ%m& Sinpltude Vdige PASTF)

such conpounds are

|nvent|on§]R1—-OF\’ 1, with R1 = a £
desPred, © \éalg%eéaafonsgw ebiast data set (d»%n)aw ruaffussimham faatpridesaribing

compounds et WBYBREE Ao f37E e SREhe A PRAOTSRIAIR KM conpound of
t he for musqu4rall osiordinatesa, ppL)nid thé réd‘»}ﬁeo‘twéwigmdl?@é)r ((LyMair RL)ighdethepeci al
case of the conpgunds of the fornul aé defined above in which R4

r epr esent 9ista ¥ artargetdayerdRaedr [dblipl i ng conditions that are similar,
or even identical, to those described above, to give the conpound of the
formul a (1Q‘|)Fas't Fo%ﬂ%rﬁfﬁ%atlgﬁ n?é%s'?F&T f& tlaaﬁsﬂﬁﬁflr&eﬂjueﬁﬁeéf@cts bpmeydr oxyl
functlon borne by t phenyl nucl eus being optionally cornverted 1nto the
vaflPous substflf$tUEWtIB|lQ§éPn mapnsdM1RAromnthelreoriginatidysr (LwRL) tot the tgngetip R t hen
bei ng option )Léf(ﬁ egn 0 give the acid function, and conse quently the
conpounds of 10H), which are finally optionally esterified, or
converted into the correspondl ng am des, to formthe set of conpounds of
the formul a (S_Igcond/innudtimatiemmealnbdldlzafdryﬂmltimlyingrthalﬁ teaisfora0@Bh ambther met hod

IS nore part| t the co und Exanpl e
5. Toos4] T AR e BRI RE ekt R A Bhyhe FiReeT B SBFHBCS] e
phenyl nucl empenamgtdnethuaqum cobdinates emtie Eajdtmdrhad tddtshdenown and
are readlly eSS| le to those skilled in the art. [0085] By way of
MBstrat i on JRErandiHiginadiansr-a (10H) defined above can be
reacted with a corrpound of the formula (4): X-A-R5 (4) in which X
repr esery pelideQiccardiag 98 eRarichifistit D2 A wiatle RSy B @EUHSH LB RPEBUfieF the
conpounds of the fornula (1). [0086] If X represents -OH, this reaction is
pr ef er abl ffapsformatiens aihdataestahaygranumbes(NEef diseiete: matris pbinteatuas; cycl i ¢
et her utyl ether, diisopropyl ether or
di et hoxyggﬁgﬁjﬁﬁggwé)&iwgé ﬁb?g}ﬁgogg tetrahydrofuran, t et rahydr of ur an
and di met hoxyet hane being preferred. [0087] According to one preferred

enbodu IR Devicetdteording ié charactdristion|2ar whidh mchideshemimipramselafigitdie fornul a
to the al cohol HO A-R5 ranges between 0.9 and 1. 5, an a pI’OXI mat el y

stapcm oné@ﬂahprpgeﬁ%ordDSPétf@éme@egdgntjaqd sinitansoss exestiomef ilearentho and

1.1 being pkgg agto facilitate the reaction, it is
de5| r abl er«f%ﬁ%@ﬁ{;%o %d] um a coupl ing agent, such as a Iower al kyl

(i.e. a G-C alkyl) azodi carboxyl ate, for exanple diisopropyl

azodi caﬁﬁaaeyicataa:co[d]ﬁggc} characterisaticpedsemucﬁ imctddesraaanﬂtitode wédi um the
‘coupling @ﬁl@ [,S thynco(rel&orated into the diumi.n a, Aaortlon of from 1 to
5 equi val eeaﬂan NG BHb1Precessoms WHich erpise & nesusyerasuted n
proportio i n i ATRY
conpound g?ﬁ%fﬁém %g?ﬁﬂéﬁglr%% (" W%Q‘%’]ﬁd %?E?%?Iﬁ%l@?n%%\gﬁg Og,ln? eco nded

t 02bnt r odassigns mmtrpmfnenam@ taspiinedor compotadionrtp tbe @vaiable

triph | ph hi ln.thi th I t h hi t

the conyol AR B Ern Feltite e aig g 155 piienF ot Beythrss-HRa TR Y atikn 1
and 5, fojh ergeprrd Be%Ié"@eélmllltéﬁéoﬁslzf&eéﬁﬂé%'lééétYa BEf AR HUdbE S 2 [0091] I'n
the formula (4), if X represents a hal ogen atom the solvent is preferably

of ketonetrﬁWf@"aﬁHOfaS base is introduced into the reaction nedium
preferably a m neral base chosen from sodi um hydrOX| de, potassium

hydr oxi i Q e, sodium
car bona eD§§ assér?r(lggﬁ?r%%ﬁl%%@%?dowﬁﬁég 'gtﬁ%gﬁ%]r(ﬂ?g#&rsra&? S‘%r of the
base to tklmlﬂtamcugdoﬁfpmditbrf @ﬁthmﬂcﬂogﬂrén%tar@ig“éﬁspelﬂ%mrboﬂmé &s.and
better still between 1 and 3. [0093] I% represents a hal ogen atom the

reaction tenperature generally ranges between 100C and 1200C for exanple
bet ween 600C and 100C and better still between 70Q0C and 90C. [0094] If X
repr esents -C]-l, the reactl on terrper ature ~gener aI I y ranges bet ween - 15C and

™~ N o o o, 1 M o, A= NP~ A N~



advant ageously be obtai ned by saponification of the correspondi ng com
pounds of the forrmula (1) in which RL represents an al koxy radical, or

al t er nat iwel2goeatsee1vi ng wit h t he conpounds of the fornmul aci/EPR)05/0138m9 whi ch R
represents an al kyl radical. The saponification can be performed via the
action of a base, such as a mneral base chosen fromlithium hydroxide,

pot assi um hydr oxi de, sodi um hydroxi de, sodi um hydrogen carbonate, potas

sium h e n

ol ar  SoaecatsatdRbdo sRAc<iRs 2T AP RRE AR BAE RIS |
and pref efraing for @@mbahﬁ 17e eantents @ﬁﬁcﬁreﬂ;@mdmg‘@jem ddta sets D8} hinof t he
sel ected base. [00101] T%e reaction is preferab gerforne&kln a S%Lvent of
pol ar pr ohelogrgrpeommpitatiors with diffargnt original (PF?JQ?U{% o YdehiRpxgayte

al kanol f and
etor . [ oBBIPrRLoR BRI e b S s R IO, 35
and51200Cusathétansiorsisiih thédeotheeehadfeland 1000C, for exanpl e between 500C
and reflux.[00103] In the processes described above, it should be

under st god that the operating,conditj.ons nmay vary t anti al

functi ¥ VW@W@BEE %t RiGE <21 ?’@‘«?é#"ﬁ?f aAIeoL#Sﬁ aﬁﬁéa‘ﬁ?f% he

formul a (fjésém g SphéficdlSRveRdFHQ N, PQ&,@F4§%Ey‘b@fSeﬁl% ansoneBshtadang.at i ons
are readily acceSsible to those skilled in the art, for exanple from

scientific reviews, the patent literature, cal Abstracts, and conputer
dat abas2$s Pevieel anmﬁ@ngﬁe Gharaetedsticss? hiadapieg, totwtoﬂféﬁmlaﬂj"%t erials are
e COMMREEahMBE I BB MeASBRAE RS, UbBoraiRb R AETp e ety Son

skilled i or exa e vari ous

puRli cat i gipait aftdiedaiusbpselec@escri bed above. [00104] The optical isoners of
t he conpounds of the formula (1) can be obtained on the one hand via
standard techni ques for separating and/or purifying isonmers known to those
skilled in the art, starting with the racemc mixture of the conpound of
the fornmula (1). The optical isoners can also be obtained directly via
stereosel ective synthesis of an optically active starting conpound, or via
separation or recrystallisation of the optically active salts of the
conpounds of the formula (1), the salts being obtained with chiral am nes
or chiral acids. [00105] The exanples that follow illustrate the present
invention without limting it in any way. In these exanples and the proton
nucl ear magneti c resonance data (300 MHz NWVR), the foll ow ng abbrevi ations
have been used: s for singlet, d for doublet, t for triplet, q for quartet,
o for octet and mfor conplex multiplet. The chemi cal shifts d are
expressed in ppm EXAMPLES Exanpl e 1: Ethyl

2- (4" -fl uorobi phenyl - 4-yl oxy) - 6-[ 5- met hoxy-2-(4-trifl uoronet hyl benzyl oxy)
phenyl ] hex-5-enoate Step i [00106] A mi xture of 2-bronp-4-nethoxyphenol
(2.0g; | Omol), 4-trifluoronethyl benzyl alcohol ( 1.5 m; 11 mml) and
tri phenyl phosphine (2.84 g ; 11 mmol) in toluene (40 mM) is heated to 54C.
A solution of diisopropyl azodicarboxylate (DDAD) (1 .9 nm; 10 mml) in
toluene is then added dropw se. The m xture is heated for one hour at 54C
and then stirred overnight at roomtenperature. The nediumis concentrated
(9.5 g) and then purified by flash chromatography (95/5 heptane/ et hyl
acetate). An oil (2.35 g ; 65% that crys tallises on standing is obtained.
1H NWR (300 MHz, chloroformD), d ppm 3.9 (s, 3 H; 5.3 (s, 2 H; 6.9 (dd,
J=8.9, 2.8 Hz, 1 H; 720 (m 1 H; 7.3 (d, J=2.8 Hz, 1 H; 7.8 (m 4 H).
Step 2 [00107] A mi xture of the conpound fromstep 1 (500 ng; 1.38 mmol),
ethyl 2-(4'-fluorobiphenyl -4-yl oxy) hex-5-enoate (589 ny; 1.79 nmol),

di chl orobi s- (tri-gAt o-tolyl phosphine)palladiumll (108 ng; 0.14 mol),
tri-o/t o-tolyl phosphine (42 ng; 0.14 mmol) and triethylamne (5 M) in

di met hyl formam de (DMF) (4 ml) is heated for five hours in an oil bath at
11Q0C. The m xture is then poured into dilute hydrochloric acid and
extracted with ethyl ether. The organic phase is dried over sodiumsulfate
and then concentrated. Flash chromatography (80/20 heptane/ethyl acetate)
gi ves the expected product (0.49 g; 57% . 1H NWR (300 MHz. chloroformD), d
ppm 1.08-1 .37 (m 5H); 1.99- 2.61 (m 2H); 3.70-3.84 (m 3H); 4.1 1-4.33
(m 2H); 4.48-4.81 (m 1H); 4.48- 4.81 (m 1H); 5.03-5.09 (s, 2H); 6.1
3-6.35 (m 1H); 6.63-7.02 (m 6H); 7.03- 7.16 (m 2H); 7.33-7.68 (m 8H).
Exanpl e 2:
2-(4'-Fluorobiphenyl-4-y|oxy)-6-[5-nettfxy-z-(4-trifluoronethylbenzyloxy)
phenyl ] hex-5-enoic acid [00108] A m xtUre of the conpound of Exanple 1
(0.30 g; 0.49 nmol ), ethanol (7 m) and 1IN potassi um hydroxide (KOH)
solutlon (2 5 n1) i's heated at 600C for 4 hours The nlxture |s then poured

. T Y | o o o



1H NIVR(300M—|z chloroformD). d ppm: 1.2 (t, J=7.1 Hz, 3 H); 2.1 (m 2
H; 224 (m 2H; 2.3 (s, 3 H; 3.8(s, 3H,; 4.2 (q, J=7.1 Hz, 2 H,; 4.7
(dd, J=7.%w02806lo6ktn9 1 H); 4.9 (s, 2 H; 6.2 (m 1 H; 6PCT(@PR002/0k§8796.9 (m
4 H,; 75(m 5H,; 80 (m 2 H. LOM: ES+596. 3Exanpl e 4:

6- [ 5- Met hoxy- 2- ( 5- net hyl - 2- phenyl oxazol - 4- yl net hoxy) phenyl ] -

2-(4-trifluoronethyl phenoxy) hex-5-enoic acid [00111] A m xture of the
conpoumﬁ% anple 3 (0.10 g; 0.17 mol ), methanol (8 m) and 1N sodi um
hydr oxi solution (0.835 mM) is heated at 60 C for 2 hours. The
mxture is then poured into water and extracted with ethyl ether The
aqueous phase is acidified with 1IN hydrochlo, rj d a tract ed
with etlhgoretigabbackgieund gdetal apdanhansementgt %\h@rp@tﬁﬂ%ﬂ?gw ﬁnd t hen
concentrated (50 ng). Flash chronmatography (95/5 di chl oronet hane/ net hanol )
gi ves the expected product ( 1 1 ng, 9% . LC Ms: ES+ 568.3 Exanple 5: Ethyl
6- ( 8- hylthi®¥gcthrmgives fytHerthbdrelicabaskghuundtocthexgmbodimerts erepdiveedt ep 1
[001 12] A m xture of 2-brono-4-methoxyphenol (162 ngy; 0.80 mmol), ethyl
2- ( 2- mAPYRy | phenoxy) hex- 5-enoate (296 ng; 0.89 mmol), dichlorobis(triorf/
70-tol yl phosphi ne)palladium 1l (69 ng; 0.088 mmol),
tri-orfho-tolyl phosphine (21 .4 ng; 0.070 mmol) and triethylamne (2.6 nl)
in DMVF 1.2 niDiffiactibr@relérs and ®bsenver Windowsoi | bath at 1100C. The mixture is
then poured into dilute hydrochloric acid and extracted with ethyl ether.
The organi ¢ phase is dried over sodiumsulfate and then concentrated (0.59
Fl aS?) ri ﬂBﬁ%géﬁB@ﬁé rﬁﬁ%ﬂ%sﬂﬁlﬁﬁ aedtionypateeeat at e) gl ves the expect ed
pro uct (0. ., chloroformD), pm 1.3 (t, J=7.2
Hz, 3 H):a)2 The(mxelatle{)t ofa hpl()gnanzom)an SLY Ieeds@ﬂperwd@ r(eeetltaervofﬂhﬁz, 2 H;

o Nédd5§ﬁe§§°@ Bpttptinie ey prkias®. Jhe Bosctydy Wik ks tdbd vifin fod)

conpound ﬁér@@tcstvemehdl 6. ITHle dbsémxmmdic)w hmettbamtméwerrmn th@periodidityrl ) and
IN sodi um hydr oxi de (NaOH) solution (0.8 m) is heate %at 600C for 5 hours.
The m xt unterval. Thenw%mt@laofm%shht@idm%@&qdmw At tesAmMeleXer . The
ou e i K i I ed
R a cREBREhhORRUR oF BE U bSNIK AT Siag dikfe BEnBaRg Rl A O 0
then CONGADLH af Bdah bEbusayl a82%bsen@rMindo®S- 357.5 Exanpl e 6: Et hyl
2- (2- met hoxyphenoxy) - 6- [ 5- met hoxy- 2- (4-trifl uoronet hyl benzyl oxy)
phenyl ] hex-5-enoate [00114] A m xture of the conpound fromstep 1 of
Exanpl e §\( d Y be (sdd ds™M
1. 1 eq.) ) r|p ehyﬁcm)@éillsngnédgl%ewéﬁwa e{mgl'itédéar?%%io uenee(j? . s m) is
heat ed atarﬁﬁﬁtﬁ‘de#ns@latlmg ShMsf fordlqu:ﬂmﬂlmg)the hqlogranar @myrhatt@d(tg)lempd(ﬂSB m ;
) |ntoluee(03 m sthnadded W Se ur ted
FoRDL. 5 HbRCOTIIOS RSP b A0 50, 0RP S ez LUk B bRuAt i 1
ethyl et i SOSREA! PaSSbTtMRId igRbouriry 8, g)
and then%ﬁﬁdgwﬂ[?m? b%ssﬁa??t]retg%%%?%% (80/ 20 hept ane/ et hy acuet“?t e). An
oi | is ohpireledsinéedestgensady oneé CoVMPplex ¥Hue545. 3 Exanpl e 7:
2- (2- Met hoxyphenoxy) - 6- [ 5- met hoxy-2- (4-trifl uoromet hyl benzyl oxy)
phenyl ] hex-5-enoic acid [00115] A m xture of the conpound of Exanple 6
(0.28 g; 0. ﬁéfmkhardt‘%hbaamp theYiffrattiemerdbis $adi ot Y d"8x3etsol uti on
(2.57 M) is heated at or 2 hours. The nmixture is concentrated, taken
up 25n wat erdiffrattiontarder) sanhe elassifigd inde flaiee Cﬁ’i@Q%{dﬁﬁeous phase is acidified

phase 15 drt aicber sl crdes. SlarRiftndiabiel Teht Shigitorjon pLamm ¢
chr omat ogr ap%cbagyy@twmhl or onet hane/ net hanol ) gi ves t he expect ed product

28 , 86% ES- 15. 3Exanpl e 8: Et
(2 (4mtJr| fl u-orbslr tr}twtﬁh@lﬂmwrﬁﬁéﬁafpﬁﬁtﬂ'ﬁgé%é@@rls@'@'ft"i@})f fepbiggh e, under

g gl tr:nc;lg)en atl phenyF osp ?{r@)(%) cgergycgdrﬂéﬁ‘tgt%ztg@}@e?hé‘tﬁi‘cg@n%’f a‘??c}hgzo v

4-130 f | uor oneihbghedhebct (570 ng;, 3.5 mml leg.) inb THF (35 m) is
cooled to QC. A solution of ethyl azodicarboxylate (DEAD) (900 ng; 5.25
mmol; 1.5 eq.) is added dropwi se while maintaining this temperature. The
mixture is fhe r?drts?r‘U% 8bj}é@{ i Be SBBANA HEPF* ™ Iekc aiffrdcliof brdérgdpler 20
hours. The reaction mediumis then concentrated to dryness under vacuum and
taken up w tdtthetﬂrﬂtela]@rtune 20 the L6D mixdlgltheintensityTed therdiftnagtien patterrtfallser ed
by suction and the solid forned is discarded. The filtrate is again
concentrated to dryness under vacuum (%,fl low oil, 1.38 g) and then purified
by flash chromat ography (95/5 heptane/Bthyl acetate). A colourless oil that
crystallises slowy is obtained (780 ng, 60%. 1H NWVR (300 MHz.
chloroformD), d ppm 1.2 (t, J=7.2 Hz, 3 H; 221 s (m 2H; 2.4 (m 2 H);



ture overnight. The resulting m xture is poured into water, extracted with
et hyl ether and washed wi th saturated agqueous sodi um chloride solution. The
organi ¢ pvexeodmsedpi ed over sodi um sul fate, evaporated troTdPyIsHs3sander
vacuum (brown oil, 730 ng) and then purified by flash chromat ography (95/5
hept ane/ et hyl acetate). A yellow oil that crystallises is obtained (260 ny,
3 1%. 1H NVR (300 Miz. chloroformD), d ppm: 1.3 (t, J=7.2 Hz, 3 H);

( 2.1
2 ;2 H) 3 f = , 1
(2 9 ol fladtheriadipn 00t tepybis fofafieqig ost e,
(m 5 H: ébdedvdr winddw irFhenpt difftdction order.
2-[ 4- (5-Chl or ot hi en- 2-yl ) phenoxy] - 6- phenyl hex-5-enoic acid [00119] A
m xture of the conpound of Exanple 10 (230 ng; 0.54 mmol ), ethanol (10 m)

and 85% po i i L %}g y Samd 155 o is

refl uxed fh@?gloéfﬁ@%ucﬁ%%&%?gg Io&ﬁg?g%ﬁg t tgbgﬁgged anJ 1r éfol tcjhxr?dng IS
corg i nued fi¥rdiffrabbion srdeks¢ogathet.ilbendes thépariediajy miemdl compriges tes1%nd
taken up in,20 m__of water. The suspension obtained is acidified with 5N
hydr ochl or Oc &€ d,” ditfiactian orersstis $iZeU P HVelhdY ext racted with ethyl acetate.
The or gani & phasge. i g, dried over sodiumsulfate and then evaporated to
dryness undef™vacut A pale yellow solid is obtained (170 ng, 799 .1H NWR
(300 MHz, @hseettand? setieen Hbldgrah? Bind Wewig Har(es i isrthe pixel pitch aHd ) ;
6.07-6.45 (2H, m); 6.74-6.98 (4H, m); 7.1 1-7.50 (7H, m. Melting point:
158- 1600C %Siwwa@ﬁﬂgﬂhds 12 to 59 were prepared according to protocols
siﬁ)l ar to those described for the preparation of the conpounds of Exanples
1 11 above. [00121] The structures of conpounds 12 to 59 are collated in
Tabl e 1 belpawhe objed ifrddnskudted inShe uctdifiestion crdemanddet ihzheo1™ or 0"
59Hydr oxyphenol derivatjves, processes for trégM%rr&parati on I hereof,

) f
phar maceut (dfHRCiMBEIAr therRbSEYI WIEHRY ¢atuat RVRYEREMONENS ¢ her eof
[ 0001] The, ' 116ty r h§0{st dffraMRIn Mger tdhat can
be used i n'rﬁ%ﬁ?gg?@&ﬁﬁégf rhdﬁlgcﬁgﬁ?é%‘%n Z?‘Qat e?oscl erosi s and di fr;lbet es.
The i nvent i1¢® oftreoperdditisintervalRgmaceut i cal conposi tions conprising them
and_to processes for the preparation of these conpounds. [0002] In
ad@Ption, the invention relates to the use of these conpounds for the
product i i cﬁﬁ;f(g tSodBatind'SLIV 83EH8IMgILpixeY&an Beddeditd enableonec! e
rosis an d?’ggigt%ceus. gg@?é Tﬁé d(;hr oni c _e.ff_gct{)of_ a cal orie inbal ance has
resul t ed complex apmbeenT herefareceseh pariodicity indevahinethefviewingtlane cantaditses in
nodern society. / .resujt, ,the rld Health Ox i [ | qat ed
That 1 ho coRe direRuhates; HelRe Beamgle Retoqidt bRl %8 & Ve so 4P -
2030. Al tfpdglers@Mgow! therapeutic options exist, none of themreverses the
progress of this plague. [0004] Although the control of glycated
ha2@ogl obi n and plasmatic glycaemia in the fasted state are still

consi der as _the prinmar i ectiv i i i

acknowl eﬁﬂ%ﬁi‘ﬁ?eﬂ?g‘?wgﬁ?i§gm |§al§se[cﬁ® %Fgg@%d lﬁélé@%ﬁ?@%é%ﬁ%ﬁ?@@ﬂ%wg !'nge of
met abol i Gofit£iAs ABrrecOHRsrittiondsnedestbdpeerted objert Haweversthere isialsoe
therapies. In the course of the | ast decade, hypergl ycaem a has, been shown

to be notundi@actad,lightnperefareonobthearhels rerogikHdnteread cane.ysetas fpe- 2
L e ot o . S Ooret ™ . .
obest ty. asbiteRionGh” Bl Rt ot TR hgrtdiod HoROhASH bo BxEBLa iRt the

t ogst her giserverp@intiowconstitutes what has been descri bed as netabolic
syndrone or syndrone X. This array of netabolic disorders fornms the bases
of a substantial increase in the incidence of cardiovascul ar disease in
these patjse i oWHad [BE VR bREt ment
opti ons fd()r qhisgaebn%tggﬁ(%)gi@%%ﬁtﬁt%ﬁ{e@%én%ry@@ymfieceptors act]?]vat ed by the
per oxi songerfudidiiyf iatexvalr Each periodicitpinteprab coftairst noterly thatesdnstiteisdor " :

PPAR) appears potentially to n ideal target. This, fam f.

i gand. acoatil eff?%Hgé"ﬁr%ﬁ?gﬁgﬁ’a%ﬁg%S%aﬁ Fet é‘&ﬂi%’?‘ﬁi@/"a@%% IN8t 1 pid
angncarb { IR wHicH Yor td bhseroér @irldaaki ng

seggr al 19@1%%{021 dgftﬂtsk’%ﬁglmacgg]tht%%enot ygg? b'?’ﬁjesr@g g_re three types of PPAR
PPAR al phdeperatsnen thedSkid arad (herpmndimPacteraadl paizednd tepeesiiareeithe [ 0006]
PPARa is involved. in stinulati the b-oxidati.on of .f i .

rodent s, %bﬁﬁ{‘éﬂg‘@'“fif)&’n‘é’%'f‘ttsﬁ dj}ﬁ'agﬁ%g\ FNRvedg b&%gtgﬁ%ﬁa%pqég%éetsglw n

vol ved i ”C%@ bds B8 taRirAlat bARIthe rebendiamisd ebjecheambenes®rinthef per oxi
sone proliteration, a pleiotropic cellular response, mainly limted to the
liver and the kidneys, which can | ead L{qo hepat ocar ci nogenesi s i n rodents.
The phenonenon of peroxisone proliferation is not encountered in nman. In
addi tion to its role in peroxisonme proliferation in rodents, PPARa is al so
involved in controlling the | evels of HDL chol esterol in rodents and

— o o a o, - o .




that the activation of PPARd |eads to higher levels of HDL cholesterol in
dbldb mce (Leibowitz et al., FEBS Letters, (2000), 473, 333-336). Further
nore, a RPORdocageavst, during its administration to obe®eTaradis/013879

i nsulinresistant rhesus nonkeys, caused a dramati c dose-dependent i ncrease
in HOL cholesterol in the serum while at the same tine reducing the |evels
of lowdensity LDLs, by depleting the triglycerides and the insulin (diver

o o B B RO BB BB 20" Che ATP.

inverse transporter of choI esterol and induced a flow of chol esterol

specific for apoli poprot ein A1, Taken toget her, these observations suggest
t hat the&&cﬁﬁtfﬁrﬁb‘waﬂlﬂnﬁ%ﬁ%lpﬂ%ﬂjp ﬁ@W%H@”@?‘@&!%nt of and preventing

di seases f

hypertri éﬁy@gfearhﬂ Q&oé?i éjbrghﬁg)@gﬁ% | p| P]hggs( Eéf}@h@stﬂe ?afﬁ?gﬁo%rdoelr/%%%
(Chgo et wHich )he tsonstrudied cmj@(ttmwsb@ée@ﬁ’w (deperpnhng oartheiencodingd i n t he
activation of the progranme of adi renti.atio anél not

i nvol ved teehninee)salipaine gifirasiosy °ﬁ5’@? %fermnwaﬁff?%?tsﬁ I'Sﬁt fAnd dg ﬁ] i ver.
There ar f t R i ch
differ o(rirl“g/éﬁér(t}( ?ﬁ%% gi]t% (gl-jfggég gﬁt |"ﬁﬂgﬂlza8l iﬁﬁlygﬁgrﬁﬁgyﬂ?ds at
t he am neiesghitcihiee. [Wéfseddena@vémSLMqé' hisimeanis sbaltpeohseavatevodowed by

El brecht et al BB 6 .Ln mce, PPARg2 is
speci fi c%ﬂﬁ%ﬁﬁ'@&%ﬁypﬁt' ﬁ?‘g ERE? é %‘f‘h%ﬂl& et al., Cel//, 79, (1994),
1144-1 156, provide proof shovm ng that one physiol ogical role of PPARg2 is

to Induce adi pocyte differentiation. As with other nenmbers of the

super f anilf § pxelsace eaedad toreneode opptoomplerparper the maxiraym sige &k fiessi on

of genes yia an i.nteracti th Lopr and bi nding to hornone
responseoé gmtvgndpwrlsg{(ﬁr%%e Pﬁp{)wg'%&%&%raﬁ’ regi onsof the response
genes. An exanple of a PPAR g2 response gene is the tis sue-specific P2

adi pocyte gene. Although peroxiso roliferators ris ing fibrates and

fatty acide, &Upkb%ﬂdéeﬂﬁ@dlﬂga}ﬂs(rﬁmﬁihls)éﬁm““&ﬁ mﬂdlulalﬁ\g R receptors, only
pr tagl andi hee n rgl

3 nds of t egﬁs%.éér 8§ nu rh - ggﬂﬁ dglkgg ?ggéfmcdo%w Baf/Y ot

th| azol i di neqieditRichys ﬁteevam t h hi gh affinity. [0010] It is generally thought
that glitazones exert their effects by binding to receptors of the famly
of peroxisome proliferator-activated receptors (PPAR), by controlling

certain tran 1 I i gi cal species
st od aboye Deenfihes SERR SR BLR el BB S ) 2 85 102
I'n particul ar2 piRERyeresmple munmipert-sdmasiraumesioe ofrobsenveawindow ge’t/2fQ5r t he
glitazone class. of .insulin sensitisers. [0011] Many conpounds of glitazone
ty@®, which RYIQ0HiRY BESWRIst s, have been approved for use in the treatnent
of diabetes. These are troglitazone, rosiglitazone and pioglitazone, which
are all primary or exclusive ago nists of PPARy. [0012] This indicates that
t he search -fd(|nofDTpDemts:ilm:gtmnr(gtosﬁy)/pln@eiWIr©fSPMAR a, PPARy and PPARd
activation m | ead to cov_ery.of medi c3 ficiently
reduce trigl %8?’?‘3&18? %WHP E%s'fe Xiryg) gFe Q) @@8%@,&%% ting great
potential in Fgé].eod,é@aihf@hg of diseases, such as type 2 di abetes,

dysli pi daem a, syndronme X (conprising netabolic syn dronme, i.e. reduced

gl @bose tol erance, insulin resistance, hypertriglyceridaem a and/or

obesity), cardiovascul.ar disea (conprising atherosclerosis) and
hyper ch%l es?%'rZSrOéﬁﬁ%&[S@é‘i%ﬁW"rﬁg‘%’conb. nations of the PPAR activities that

have beeg st Wb@ﬁvérﬂﬁ)d@étecﬁétrﬂﬂégré@hlc @rsFraybm@HABg@émha cplcutatgd mstthe
conbi nation (dual égonl sts) especi a , tesaglitazar, and_al so the

al pha, gﬁﬁﬂﬂepFU@ traasfprmmféhe@hiﬂ%ﬂ% e(aﬂPAR;?aﬁﬂaﬁem%%bze If Q4]
Ser ous TAOURAPSERS R fRE I EoRrastdntrdlo.h S Bietinglholbl gt fisplRe ©

comgpundgoltgrambie@alduated asthe Fousier ransians mﬁtherwser\xmsrvmdmrvcr ty to the- O
- liver, which has resulted in a certain nunber of deaths. The nost serious
probl ens arose in the use of troglitazone, which has recently been renoved
fromthe for, ntial hepatic
t oxi ci tyfgfsrllgégpte'éggnée@é“ 8?%&\/&? et er Ifg)(ggjrg% ggég@ﬁ'yléegl%elg%ﬁssom ated with
PPAR ganmmhefabdderagroningdbe), sdroes dnlytasna avinedw liiroggh rwhiaim leerbbsemver oalens,
which [imt their use (rosiglitazone, pioglitazone). [0016] On account of
the problens that have been encountere /97vm'th glita zones, researchers in
many | aboratories have studi ed cl assesof PPAR agoni sts that are not
glitazones and do not contain 1, 3-thiazolidinedi one species, but which
rmdul ate the three knovvn subtypes of PPAR toget her or sepa rater, to

o o D e



of each other, froma hydrogen atomand an al kyl radical, or R3 and R4

t oget her form with the nitrogen atomthat bears them an optionally
subst i t utwo 2hestessaeycl e; the possible optical isomers, exirdedsoms’and

sol vates thereof, and al so the pharnmaceutically acceptable addition salts
thereof with acids or bases. [0020] The acids that can be used for the
formation of salts of com pounds of the fornula (1) are mneral or organic
aci ds. I f ?‘?@M \rﬁp&m

hydr obr om tﬁéﬁ’ééqrﬁg&u@g&} §D§r %ngn?é% at Ber engyggen ﬁé éﬁeel:s'f itis

ci t r at edargerltiean twe eflelrjapmhad if theldypr)J’pdasprmeﬁly traekmjoht haI enesul fonat es
and para-tol uenesul fonates. [0021] The bases that can be used for the
formation of salts of com pounds of the fornula (1) are organic or n neral
bases. ‘e r'l‘ﬁ%%cf L PGred! ditn@tifle c{(tﬁ%ct?é@diﬂgtﬁjctlb% ir? lfhutiuph dBfindd b thet al s
and especially alkalil netals, al Ine-earth netals and transition netals
(subh asSIsta'nﬂmhemhmnmmdowi carube ameigrddi: um or al umi niun) or with bases,
for. instance ammoni a or sec ondary or tertiary am nes (such as

di et hyl am ne, triethylam ne, piperidine,piperazine or norpholine) or with
basi c am nQ aGfdp th@én&wéu Q%%@ré;ﬁiﬂ%@l 3nifERD TS B&N berdoMel Witiaal no

al cohol s (such as 3-am nobutanol and 2- am noethanol). [0022] The invention
especi al |y ergeonmiss@s:mérUpm (ﬂic@lﬂf&:&lanﬁ &mptlbbpecmtl% Thrpbigct o

of the for mirsStrpSPled FARShe Soitiral R iatkRbiopR iectieT Tor

achgs. [0023leneyas®lony fa §mau|@nc@awgseé abse %izéﬂa'ldlpeéltlbﬁ@andie sgemi ne,
bruci ne, (S)-1-(benzyloxynethyl)propylamne (I11), (-)-ephedrineg,

(4S,5R) - (+) - |r1f|gu@ 3-The eased ate\?.srmeq{@pemtarw_pwgﬁwn hplegrameyel all
e SR N- et hyl ephed
L L G i

(S) - phenyl gl ycinol and (S)-a-nethyl benzylam ne, or a m xture of two or nore
t hereof. [0024] .Exanpl es of chiral amtgs t hat can Fe used i nc). %
(+) d- di - o-bé%%xaleafrtpaih?cw&@mps't{%0f| girrejestion Hplagsams,s o gliggthe

¥ h?dl O O - Ry %Ht‘l'ﬁ(dtlo dbé%&r;ﬂ?ﬁéé: ﬁfé' ((§}+g fﬂlt'e@ %ﬂ‘%ﬂ‘éﬁt%fa‘%@bb&a c acid,

(+)-malic -)-"canphani c
acid, R-(-)- blandis prbpagatadhaitleadfrésrzel tdar;slfomytu thgpeobssETespPNRIdOW w&)me( +)-1

(1) g;ggﬁgf. lh g edpane€t§ns(f¥5m§gdr0&§%plﬂﬁs hat s Fr&s%ef'ta gﬁé}gmg a?é: hén
(f?)-(-)-2- pﬁﬂ%ﬁén‘?ﬂ?ﬂsﬂﬂh{é@ﬂtﬁe %ﬁgrénnaaﬁélTﬁ.saﬁefﬁodhnhéaenwrmﬁhé@ aci d,

d-tartaric a tartaric acid,” or a mxture of two or nbre thereof.

[ 0025] The chhataho amlnplesremlwtmcabng cahbeaeenfoom the observer window.

(-?2- -0, 0-p-toluyl-I-tartaric acid, (+)-di-O O -p-toluyl-d-tartaric acid,
(f'P( )-1,1 '-binapht hal ene-2, 2' - di yl hydrogen phosphate, (S)-(+)-1

, 1" - bi naFBgt Bdsior? this nibthbd féyﬁlﬁfzﬂﬂsb 8RPEINAAS bullt. Ubingaiconaéertia ng”

L- tartaric acid, or a mxture two or nore thereof. [0026] The invention
al so enconpae@‘e’gmaqleCDmleiMeﬂtﬁﬁ umlxelsr@ﬁewomaqotpmrvew VsWEP 8FSsoner s

(D), “ond G Shadtienet of 2indE BRRRbr This RauhS o SRR RoBhrele ' 0V LG g

racemc ra,g@g?%th 2@0tfbePeRRyOMaNg on the nature of the substituents, the
compounds of the formula (1) may also be in various tautonmeric forns, which

ar &€%al soi ncluded in the present invention, alone or as m xtures of two or

nor e t hgr eof whe compounds of the fornmula ( 1)

above ar so ME'“@!J%H%& pro %ngge?’[efﬁé@éoc%npounds [0029] The term

" prodr UB?B R tHeooipseadswintioahto @ size saghilyllafgelrmmtbetéye madiithat , are
ally and/ o

chem c r biologically conver b he 1.i vi ng. bod t o conmpounds
oo he resbiviR anth (herebgthe AUmRer St SbILRNGIS Lanie FERIRRRTY Hdldar neq
above,

hyd\r/oca-bggrllﬁ" hé‘é H?J(J:[ E%.I %ﬁ%ghgé’gfvﬁlr %F@? ?tot%dlbt rmbon ég?gwn%cegﬁgrybé? ter

stidd feach dbsewér wardwnaaecmlstrdcbon ef thepdlgjett lorarILapproprle&:r peispeatiives .

butyl | FALER {s%sen"%usm' rbmral eyl molGiag f nRlosdt P dinsch GRS BRYL 1

1- et hyl pg hexyl , 1sohexyl, neohexyl, 1-nethylpentyl, 3- nethylpentyl
1,1- dlnet beutyI 1,3-dinethy!buty|, 1-ethy|buty|, 1-nethy|-1-ethy|propy|,
heptyl, 1- nethylhexyl, 1- propyl butyl, 4, 4-di nethyl pentyl, octyl,
l-nethylheptyl, 2- met hyl hexyl, 5, 5-dinet hyl hexyl, nonyl, decyl,

1- met hyl nonyl, 3, 7-di nethyl octyl and Q_? dlnethyloctyl [ 0032] The al kyl
radi cal s present as substituents of thg conmpounds of the formula (1)
according to the present invention nmay be optionally substituted by one or
nore chem cal species chosen from - halogen aton1 - -Oal kyl radical;

1T . . - I L 1 F AT ——



defined above by abstraction of a hydrogen atom Preferred exanpl es of

al kyl enediyl chains are the chains -(CH2)K- in which k represents an

i nt eger cWo=eov/debamn 1, 2, 3, 4, 5 and 6 , and the chai n®CFEHEDSB)3879
>C(CH3) 2, -CH2-CH(CH3)-CH2- and -CH2-C(CHa)2-CH2- . [0038] This definition
al so includes divalent radical is conprising a |inear or branched

hydr ocar bon- based chain, as defined above, linked to an ortho-, neta- or

par a- phenyl i i val ent Leal s bearing
B henyl e TarebyREmH b iegis Bl i Shedrieindol® ol qertiafedl * 00

- CH2- p- phequbatigty. Takdcdarmbe dohefsr syichrémsus switaring ot light spheoesl amte-, and
- CH2- p- phenyl ene-. [0039] The tern1"chIank¥IaIk§I raq%ﬁaL" denot §_a

radi cal ithe elagramHeangl k§HMoFhusine \Wewer's eyes afe apaventially '”%'né’g%f‘ & kyl
portion r . ruolglefer o [ [ hee Lk IH i kadi ' |y
conpri si r?S’B E)Qg@%g%ﬁnr%r e unﬁé{ﬁ#&ggﬁéo%cﬂlon% ﬁém%l%bﬂ gp%c‘i&b?tﬁ?@rﬁgéi I[%gg%]

Pr efer abl2s Hi Ehisyeqoiedsfdst LEM panhels ovidcls e cfirrenity bardipawailabioagddrge, each
of which is 5- to 8-nmenbered. [0041] Exanpl es of cycloal kyl radicals that
may appedRORechrad ®tnds of the present invention are especially

cycl opentyl, cycl opentenyl, cyclohexyl, cycl ohexenyl, cycl ohexadienyl,

cycl oheptyl, cycl oheptenyl and cycl oheptadi enyl radicals, to nane but a few

exarrp: es bf W%mlmixihg?ﬂ@nérﬁwt pu|opezm§rlavim}@mar¢<9lispm&d@tltbeare, for
b oy el onciae B e En e PREa ARE SRep0is minBERE bls. sBLfdIF .Mt nor s

a ygdi calinithe MaWiRg blimeddiHat PRr dvePlpi 6 ressifilk BesurabTHis @nrbé bensreyd.

portion denotes a monocyclic or polycyclic_ carbocyclic aromatic radical
cont ai ni iy intestacig woLer mare belagrams aminepdldilaneba Pearpeplister §ueh asa bon

atons. Aryl .radical h . i - 3

anthry1 * BRIBEERSR: A SthelBiie] B Om A ST alET L bea R or 1
het er ocygbtknigaes kaswafrdr aubsstersasicpivlddiiays cadbealsedsery. gsisonamske a
saturated, unsaturated or aromatic, 5- to 8-nmenbered heterocyclic radical
cont ai ni Y leRkcwar mapks.het ero at ons general ly chosen fromO, S and N,
optI'gonaI ly in oxidised form(in the case of S and N), and optionally one or
noré& unsaturations in the formof double bonds. If they are totally

sat ur atgd, tHerizuritaramd/ot VerticatPaedllaxare said to be aromatic or heteroaryl

radi cals. [0045] Preferably, at |east aqne of the nonocycles cgnstituting
t he het%ﬁ'@&:?@[agaé@ﬁ!%rﬂ@ ECORsHuSts ap %QW?QF@PH@@BY@;&OEW\EG nd better
still f : ; Hénﬁ? i i i onsi st s
of one %@B%?%ﬁ%ﬁﬁg%g%glsﬁ eac nioo?%'vﬁnc \Fﬁ@%%bl{é?lﬁhﬁ?ﬁ@%&%&@?{ﬁ%%ﬁ%

Exanpl dargd observer @indewber ebservanmegion theareconsiractadtabjetfacilitatesaaiotians ar e

the heteroaryl| radicals deriyed, .by.abstractiagn, of .a hydrogen atom from
ar 2t | BOTRLER IoRgEaal A YR raaiPRa K Gy ot o ISR H afde

pyr rol eyphdardazgfon fdjuftesigh D@7 if.bdtk Bohizédtal 8nd VeFRaRaRectidn oithei ne,
pyrim dine, pyrazine, thiazines, oxazole, pyrazole, oxadiazole, triazole
and t hi8dMazol e. [0048] Preferred aromatic heterocyclic radicals that may
be nentioned include pyridyl, pyrimdinyl, triazolyl, thiadiazolyl,
oxazolyl, thiazolyl and thienyl radicals. [0049] Exanples of bicyclic

het er oapytbs iHa reRLFEMRAE OB SY 8 8re BsSenddbp réiibiietd aherigtatagn from
i ndol i zi ne, indole, isoindole, benzofuran, benzothiophene, indazole,

be2h ni paradie onlye(iiRP hhelegram. Paa helagraphiaseconsimstian kasaplase onpuRi ne,

qui nolipe. i inelin j i j i.nazal:i - i noxal i ne,
apnt nyPomants g foh S Bl nolitict PRl oo adges i Veric; 1O

pyr azol gipydtion. thierednlls i & récoritructéDobjecPwith éorizdntaétrotioarpdralisadildal s t hat
may be nentioned include the quinolyl, I'gyri dyl., bepéboé E‘io\%(zgol%l and

tri azol perspgativeaview darssngt chaniger YRAFCYSTECHINBHR A ram requpes
nonocyc [ - re 1 r a r i
phenazi k%sgéagg Ié@gfg{%t"?dﬁg’ﬁfﬁ%g?ﬁgg edtr{)a(r?1 %ﬁisia urzagta)éh?mg-ré’@bwg?rn%ﬁbered
NDIBICY cbhly hpérodicikcinaheaeeonstriciiandirctdn dre. hoeigpetly v Ehg compsitational ed
derivatives of the aro mati ¢ heter OCYC| es nentioned above. [0053] More
par t i culogd i§ degaasedionaleimaasiensk iNGAYABIATME, pi peri di ne, thiazol i di ne,
oxazol i di ne, tetrahydrothienyl, tetrahydrofuryl, pyrrolidine,

i soxazol i dine, imdazolidine and pyrazolidine. [0054] If the radicals
defined above are qualified by "optionally substi tuted”, they may contain
one or nore substituents chosen from hal ogen atom al kyl radical, alkoxy
radical, trifluoronethyl, trifluoromethoxy, styryl, nonocyclic, bicyclic or
tricyclic aromati c heterocyclic radical” containing one or nore hetero atons
chosen from QO N and S; and optionally substituted by one or nore radicals
T as defined below, group Het-CO in which Het repre sents an aromatic

. o - N - o



fluorine atom preferably fluorine or chlorine. [0057] Anong the conpounds
of the formula (1), the ones that are pre ferred are those for which Rl
repr esentwo-200dRsci9and nost particul arly those for whi clrCREP2@SHOEBENt S
-OR 1, R1 being a hydrogen atomor an al kyl radical. [0058] A first
preferred group of conpounds of the invention consists of conpounds having
one or nore of the follow ng characteristics, taken sepa rately or as a

conbi ngt |, on- fi : = , Wwth R1
bei ng. eheeBeakpaita A ear hoBatarlis SRRSO aipbhmad Ther, 12

li near Halodraphivedonstatidtiont tales placesailyiravericdl disdation. i resaltdomabased
radi cal containing from1l to 6 carbon atons,. or a |linear or branc eg

it oc deooRsBicied dbiast WiBorRT el TG BRAIAY /B0 SYERATORIDAREa (HEBRUPS an
ortho-, . T [RTpTrR id I aafgsal , a
cyel oai RS FYPIeRE R BT BBt HtdncE) it AckhpRthed SRR bkt e

r adgcalit iswhitrc HRBOdutlograad. | These liss ho tnottiy patallax ihthednorizontalatireskigpgen at om
and a sul fur. atom Y and Z, whic be identical or,different, are
chosen, ThediEgesnt P?r'i?FP?PQkYP Vé%‘ﬁ?lfc?fnﬁ ?X’ef%ﬁﬁ'i‘qtﬁy&ﬂ?@’@ntog?eoﬁ{e ec$1al ogen atom
and a radl %F% Edahe S oNsEAtial Hultidiesehg MR t8&Rbbséfver and Z

t oget hes;%‘ﬂ)']agé;’t%]ly.v\“l é?rr']té’ car g(?) gtr%%sr t%at bear l!tthﬁq g 5-menb2reg ring
conpr i svindoaskas descfibettabove. and R3 and R4, which may be identical or
different, are chosen, inde pendently of each other, froma hydrogen atom
and an al kyl radical contain ing froml1l to 4 carbon atons, or R3 and R4
togpt hey foraglowt HdIddremR! t rogen atom that bears them a 6-menbered

het erocycl e optional I'y conprising another hetero atom (other than the

ni t r ogebolativhologsambsanLithes b, ganesaled withiamporal anapalial ndtiplexisgp Fer
optical, isongers, .oxide o Y] :

phar mactgmqoéﬂll '?‘V't'giea‘gqu Eb@%@@ﬂ{q%‘g N %géﬁ%sédé%vrﬁ%]p d\?éytaﬁﬁ@%&' %%’r\"trﬁ ztigees .
[0059] Aredspondiieiiolagin poafehts od tie SULM.FForcpatialimddtipdéxing threeRnGi on
consi sts of conpounds having one or nore of the foll ?WI n ,chgdagt eristics,

t aken saphBdclegrans ae displayed eatintailaged hds agg\B phels lluninaizd bram R1
t S i 4 i 9]@533%9 t t hyl
; 355533%%8"%32%%6qu@&%8§ ;gsw}%epr e en?tfser[g’npfandgg rs%rg rsgngﬂledfi rsn:u u?/at ed

or unsaturated dival ent hydrocarbon-based radi cal containing from1l to 3
carbon atons, or a linear orbranched hydrocarbon-based chain containing
from1 %o 3 Q@'F'W?Uét%w, linked to an ortho-, neta- or para-phenyl ene

ring; i f ' Ielafihg édiam kalbl t6 pefbaRn

at ons, F%p(':)g%'é ngéﬁwaﬁ%%@%@ﬁ g@??fﬁ?ﬁyl ar agi (;alI and a P

het er ocrepktitiond gf theardiconstruatad object aogtaf dnalobgernen windaw.ddy usingghehosen
frgman o en atom and_ a sulfur ato Y.and Z i ch be identical or
di B0er RIS BeR I thaapertication § can Enavdeddiat BN erpBRERERMS: om
a halo L 3ebAByaRk otfeRet: ThEEBraRodr methiéd idhiBferably agplied-toR
3R4; or hgr?gﬁ%&t@c}:aefher y?tgrm wi th the carbon atons that beary té\%m a

5- nenbepizelatech§LM=pri sing a ketone function; and R3 and R4, which may be
identical or different, are chosen, inde pendently of each other, froma
hydrogen atom and an al kyl radical contain ing from1l to 3 carbon atons, or

R3 and RéwkQ8Eidifmétbacan difo bBappiibd g ebntihesns Selsbedy. antdtizallyn
6- menbered heterocycle optionally conpri si %anot her heter.o atom (ot her

t h&5 t haddriesseq spatialdight madulatar EOARLMN); ApdRBhM sl ix coptigueussand he

possi bl e optical IS0 i d d i o the
phar rrac‘gﬁflfac'?ﬁ"l'%? ﬁ(itcrggpgﬁlﬂg&gaed%?éél%%gga %ﬁlp hé?{]&o t\b\n ﬂ@'@?gﬁgjrl I%ses.
[0060] Arehbeuctisrf fr tes obsener. HowerarothedOASLM keusurligrdpticall addiessed of
conpounds havi ng one or nore of the fol]|ow ng chalr)%fteri sti &% t aken sepa

ratel y with@n elegsieplinaddmssed JIAd, whishetogs havea pixst stuehe-RNI$ Bff¥esent s a

hydr oxy|_ I ad] i\ n 5 = 5 7 inati

- CH2- mtﬁ%’ﬁjb %ﬁlleesgr% al %ﬁﬁgl}%ﬁgenﬁ@%%;o%lﬂs C gse(raer}‘ romﬁ%&ncgﬁgiﬁan?g%i cal
corg@i nohihef sisiettlinttioe Gbsankowirdawenayeocour! Hehky itahity berusdifiddd apaly our
aryl al kyl radical an het erocyc| yl al kyl radical, which is optionally
subst i t etled fo ag Qi %@rprfqtﬁﬁ'i %\gﬂtﬁi&?&ég@ﬂ%m and a sul fur atomY and Z,

whi ch may be identical or different, are chosen, independ ently of each

ot her, froma hydrogen atom a hal ogen atomand a radical -OR 3, -C(O-R
3, -C(O-NHR 3 or -C(O-NR 3R4; or Y and Z together form wth the carbon
atons that bear them a 5-nenbered ring conprising a ketone function; and
R3 and R4, which nmay be identical or dé%erent, are chosen, inde pendently
of each other, froma hydrogen atom a“nethyl radical and an ethyl radical,
or R3 and R4 together form with the nitrogen atomthat bears them a
saturated 6-nenbered heterocycle optionally conprising another hetero atom

o, o o " o "



- (3-fluorobenzyl sul fanyl) - 3- oxoi ndan- 5-yl oxynet hyl ] benzoi ¢ aci d;

- (4- met hyl benzyl sul f anyl ) - 3- oxoi ndan- 5- yl oxynet hyl ] benzoi ¢ aci d;

[2 (wormetdreryiphenyl ) et hyl sul f anyl ] - 3- oxoi ndan- 5- yl exymetévgio}isenzoi c
3 (6-cycl ohexy | net hoxy- 3-oxoi ndan-5-y | oxy nethy |)benzoic acid ;

hyl - 2- ( 3- oxo- 6- pent yl oxyi ndan- 5-yl oxy) pr opanoi ¢ aci d;

h -2-(3-oxo-6-phenethyloxy|ndan 5-yl oxy) pr opanoi c aC|d

o]

[

-6-
?0(5 %ﬁﬁbgg&qﬁg‘ﬁ'm%i%q’ Q‘Mﬁ@%@ﬁ Wnﬁ@&'%t hyl } benzoi ¢ aci d;
3-(5- gret ho>g<I mlglﬁwedr;t)?m?ghbﬁenoxwm“ﬂ : n O?Lw;"gfuwt > proferably usedin
S- CS- dlcemwr{%t&rﬁ\aﬁbyﬂ WP EV?SHC&?BWEV @ﬁ% 8y QT'ZQ@F"%JW aliggefr om t he
poss! DlosBRK: Gindoe FEG G Béémg,atl.lftgtr'gselaﬁ%n%@wﬁ@érﬁ§p| 1t #¢lb8hit drfanatin

phar mac y acce e addi ts wth acids or bases, of these
conpourfiden tHeOSEM hdmm)ntaw;em \YZ10) hd)lsgramlwnebe lilunmatedﬂ:tydmnzoataldloﬁﬂlobtt i ons

wwwmmg 000000
335333
~ o~ -

(3
-{2-
[ 2-

conprisin har maceuti.c e anpun ne conpound of
haPt L PRtirss i iehaTe spatisly inbaberent . bayroranial Hietiion Ihere g, E o ma
ceuti calolhiys ‘Feﬁf:éﬂi&r? tMElBbeERRr V\L&Qﬁﬁls ITr’ﬂﬁéG oﬁW’fWﬂté bptisal end@s for
adntnlstere ora I'n the form of | ets, capsul es or granules with

i mredi dean splitisg, wlmcbcnamrhﬂ treatadenélaeéamenwama@rfoo@mryverrtlonab form of an

i nj ect abI e . solution, .trans ransder nal
dejvl c e AUISIPIROSCPDIC diSpIRYS. ?@?%F@t‘afﬂéﬁte %915@"@% e\&&d@ﬂﬁ%@% 1o 066] A solid
CO'TBOS'de'n@HICf t9'“|nt@h?dl andraifftatiba tor@érs chip bppRe<h th vartital glirectidmeviasrel ve
principle a |l er and, where appropriate, a binder, a disintegrant, a

| ubri cdhe hoazoytal ine light sausees armspaiially coharant. Indheiheyizontal diIrgElieR into a
t abl et [ 0067] Exanpl es
of filiBFETEM ﬂ&t@é@%@@?&gﬁ@ Bﬁjéfﬂ%gﬁ'ﬁ: aﬁaeb%awg@gs@g[ Sorbi t ol o
crystalline cellulose and silicon dioxide, and exanples of binders i ncl ude

pol yvinyl al cohal), polyvin et her) t hyl cel | ul ose,, neth | lul.ose,

acaC| a In@ﬂﬁpm'%gbléaﬁﬁ%Poﬁpé@r@m@ﬂﬁlq '386 h‘}'ee&mm#pinaé@ ? fplexing of
qFOXW&BK{&W%%EQ'db%leRl%‘?wﬁ&o\ﬁ% UibfbhEALSre AR bbaRabBEsidd bedman! es

of Tubri™ Can in e magnesi um stearate, ta c, polyethylene glycol,

si |'i ca gpiittingearet éiﬂmbtmmwbloth;opé'ﬂaoe dyleormntbledlearqtlodye per mi tted for use

i n nmedi canents. Exanples of flavour enhancers include cocoa powder, mnt in

herb form aromatic powder, mnt in oil form borneol and ci nnanon powder.

Needl e t 0 Séer he f@hul e may be appropriately coated with

sugar, 58Sel at1ne 8&@?&2?}%{ E'g F8868] An injectable formconprising the

conpouniedfavette disterpiish between leorpaas! and spatighicohergsics. i s prepared, where

appropriate, by mxing the said conpound with a pH regulator, a buffer, a

su Bendl ng agent, a solubilising agent, a stabiliser, a tonicity agent

and/or a eg QSSUt}A] BB is AEIERMOGRB IMEFAIISXEerithst the KGRI ouirbé oLight fesm f or

i ntravenou subcut aneous or intramuscu |ar injection according to a

st andar d prlawmurvmeae b@g@gapiecha%emam@tmgjfmamcuntﬁﬁtrrcotéwahlﬁed can be

freeze-dri Vi a t an roce u ng agents

i ncl ude mgt%&? tb‘ﬂ] ﬁtﬁ%?@g c{?cﬂe{/% iﬁ@%%%%%ylmggbﬁﬁ?ceﬁ ﬁ% ﬁ?g@%‘y acaci a,
powder ed gbdBristga6Rof fhe é%@bﬂ MeCaaswBBRRt pyint (setédohéﬁact@ddasrml yet hoxyl at ed
sor bitan nonol aurate. [007 npl es of sol ubjl.ising ents |ncIud cast or

0i 12550l | diomrédwmhmmlﬁtﬂotlomhm'tw babt ff%l%@@@‘!ﬁi%”@@herﬁn RYEENP e

| yet h |
Patly: o b ehrEy Rt BRENAM] Ah8 Biges Bl BELE reBbneiaes Bl 1,
sodi um ”Ebbjédthﬁ@aﬁwambhemeaMg I|§glvba byrtheebroad@@cgelze cﬁmootpastsmnntrret hyl

phydr oxybenzoat e, et hyl hydr gxybenzo sorbic a eno cre and
chl or ocr egefonstnigted a S'V@r”d%%‘ﬂtﬂoﬂ rWé’H?@rdﬁ %Spéﬁlajlwgc&aﬁf?ﬂ S%&ei
conmpound gf, &éﬁsnh@aﬁ&t Rtibh) a Hadbfr haY RI1bé R8L Jtoogsl %we%eﬁéﬁﬁét% Qlaiy

medi canment re vention or treatnent aem a, atherosclerosis
angdi abetapsl. W@W&lﬁﬁéajustlﬂ@the aoom]ewum eﬁkfsmailer/epadmemasuttam on doses
and posol ggi es of the com pounds i nve nded faor_ the.
prevent i oﬁ“BFo‘terde%H%bPOW%QC@la@dgé@@quWﬁEﬁ{] ﬁeq;peso[f Wrpg Q& 4S8/
associ ate ?FRQ*& 8éultdTR FRWeY brightritisst TRetEATSpadapgiutial on a

| ar ge nunbber af)%}“ act d?ért&?or uexarrp e on t?e nat ur e of th% agoni st, the size
of the patcohetencefiés dead teedesdripedhetsogireaseat nent, t he nature of t he

pat hol ogy to be treated, the specific phar maceuti cal conpo sition used and
t he observations and concl usi ons of thése treating doctor. [0074] For
exanple, in the case of an oral adm ni 1trati on, for exanple, a tablet or a

gel capsule, a possible suitable dosage of the conpounds of the fornula (1)
|s bet ween about 0 1 ny/ kg and about 100 ny/ kg of body WEI ght per day,
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formula (2): in which X Y and Z are as defined above, the function X-H of
which is subjected to the action of a conpound of the fornula (3): Hal-R2
(3) in whwohoddadeeriepr esent s a hal ogen atom advant ageou®Cy/Hre@sionss7or
iodine, in the presence of a base, such as an al kali netal carbonate, for
exanpl e potassi um carbonate or caesium carbonate, optionally in the pres
ence of an activator, such as an alkali netal halide, for exanple potassium
i odi de, i ' [ ( DVF)

ol vent, Bpieaar RS End® i Rictls yie 5Bl e Wt OMhCTERE S Aeel Hone.

to give t’lTIEre@iﬁffﬁ@tﬁmﬁa@életdtehésunﬂllsmrbébmdnal W\iherwﬁi(zeleb{gth\vvhrnd Meane as

defi ned above, which conpound of the for I S su ected
simlar cthaenlyiamencchroraaticpeecrIHE °o€i‘ S&@%Cf@?? Bt'qrh%f%ﬂ:f) J&ﬁt of a

hal | de of yﬂf’/iBFo ln% S}]Ect'r’ﬁmrlﬁﬁgd tosbrd IJ'e‘@t' pdifRI firesthaaredral ogen
atom advBR dgeously bro or 1 odine, R represents a protecting group
forsthe acbject remohstmctidrrsr T@emlctruanofaa Ia;sbr soorogc:an bascegampd@sd of the
formula (6) in which R2, X, Y an ned above he rotecting
oroup R oMaRRREIPTIANG. i siisriablnd Bath AT i SHECETR Far e lehabqln

known to dd&cBhEtruétor@gl ve the acid of the fornula (10—|)
which is S“@qp@%%fédgggtgdﬁ the conmpounds of the formula (1) in which Rl
represents a hydroxyl radical, and the acid is optionally esterified, or
converted into the corre spondi ng am de, al so according to standard

techni ques, to give the set of conpounds of the fornmula (1) wth Rl other
thag a gwydr @it Iigsi Salircek @ arallaghoul d be understood that the conpounds

of the fornmula (6) above, if R represents an alkyl radical, formpart of
t he corﬁmmbl@logram meith foll iparallaxignexecepvaralpaist $%€C9$€SEWP binalieRWiBhone 0080]

| f such i id and
then o 0E Bt P oAl SRy Gy B 3 8%y 85 s pRRMARr Glfihefiod Mnsi 21

t he corppeddeiisddiePisieraba forla hblogravhi with PG pr ¥R bseorseveral lineom ar e
advant ageously prepared froma com pound of the for & in which Y and
Z are dightspuices asesved ik gambinatipn with ﬁé'rsgiercwmﬂcad%sc rérbaﬂ'amf t he
for n| n
t nd SR AR ar)-a rEERBlsoRs ™ kRl ichSed RaE 1o B dlahad ) 1
in vvhr qurdllelR, Y and 2 are as defined above, in which conpound of the

formula (8) the iodine atomis substi ed er _the _action of

si | anetlnnerllght%ﬁure%har%ﬂ@ adyantrge of f‘?ﬂﬂi‘@f m'SF e§§c{$nggulars areeasler to
triiso ah nl"ﬂ ilta] prRegnce of a strong base, for
exam pﬂégg% tdr@’tﬁ%ﬁbﬁjaysg)f]g&eﬁoch 3 esruch as palladium( O, to give the
com pound of the forrrula (9): in V\/mch A R Y and Z are as defined above,
and Ra, Rb an r resent .the alk trial kyl sil anet hi ol
t hels; IUPWSY%ruﬁglon%tﬁgbﬁ?W Inatieps &ie péé%'b% #Oﬁglﬁ% é}ﬂﬁr ques known to those
skilled igt Bn4d hedtfichiudyd AromRrkgp fl uoride in
tetrahydr of ran, c%ugcé@@gﬁtﬁﬁrgfgéoﬁp%ﬁgnof the formul a (H%)) in which A R Y
and Z ar e saspsiaf saede@)and, cyiindri¢diileris flenticulan (- SH) of which is treated
with a corrpound of the formula (3) defined ?bov according to a procedure
simlar t@ tinasuyeals) @ndueationahesyymsiieal koSl a (4), in order to
gi ve the conpound of the fornmula (6) defi ned above, in which X represents a
sul fur atom [0082] According to another variant, preferably if Y and Z do
not25 oged her Combinationss red Ligtﬂ(Smnitremala@éensés/ i f Y and/or Z contain

"l cal DheHO RRBPSATIEN ) P RIaIN ENElsH) SRS e 4 Ha<F'5) RLPASCEr "Iy al so be

obt ai ne f Tyl geydef i ned

above, - HTEGTLFaiTERAR cBhelero @D %V*“%S“?%’?%’L“pf“a“abé”? )

respectively, which are not capable of reacting under the conditions for

i ntrodugi the rad and/ or O O R, which compound of the

f or nul aBf%%?mifé’pﬁ%%f:ﬁﬂnmc?%%%?n%%%t& the synthesis of the conpounds of
or (6) defined above, in order to give the conpound of

thedfor m‘é‘f’é’{r&"?@n which R R2, X, Y' and Zlare as defined above,the

groups amb amayamrfopczntsﬁummch are then converted into groups of the

formul ae ﬁ ectively, according to techniques known to those

ski |l ed” P qu@/% RO'?th%?urg?%npl e Y1 or Z1 represents an al koxycar bonyl

radi cal . gad liNe@Bdrce represent a group -C(O-NHR 3 or -C(O-NR 3R4) , to

gi ve the compound of the forrmula (6) defined above. [0083] The conpounds of

the formula (1) in which RL represent(s)% can advant ageously be obtai ned by

saponification of the corresponding c pounds of the forrmula (1) in which

R1 represents an al koxy radical, or alternatively starting with the

corrpounds of the for rruI a (6) |n V\hr ch R represents an al kyI radi cal . The

o - o, - - = o



Abstracts, and conputer databases, including the Internet. Simlarly, the
starting materials are either commercially avail able or accessible via

synt heseswohads/@eqer son skilled in the art can readily fcmapdosnizsianpl e in
t he various publications and databases descri bed above.[0087] The opti cal

i soners of the conpounds of the formula (1) can be obtained on the one hand
via standard techni ques for separating and/or purifying isoners known to

t hose S%I || edf Mgyl starting with the racem c m xture of the conpound
of the ! %ﬁ e opt| cal isonmers can also be obtained directly via
st er eoFpbRGhbOrNMAIES S link svurcss andbimaya il be didarssed petampound, or via
separation or recrystallisation of the optically active salts of the
conpounds of the formula (1) the salts being obtained with chiral amnes
or chir [ the possible pharmaceutically acceptable
addi ti (gﬁh%% gijes c&qgﬁd é@%b}eés and the possible oxide forns, in

parsi culome laiye Nt@h@n&lysymmeﬁneaﬂlehs accessible fromthe corrpounds of the
formula (1) according to the o qe‘ﬁq g techni ques usually used in this

field. -[1 BngméOt@Q‘arrﬁﬂye%/“t"W&B" illustrate the present invention
wi t hout @,r%, da”lér{é%%e exanpl es and the proton nucl ear
magnet i czlljr gtsr%kﬁgdgh fioflal W)étn the foll ow ng abbreviations have
been usethe Iarge)cylmdngaldensd for doublet, t for triplet, q for quartet, o

for octet and m | ex ltiplet. The chem cal shifts d are expressed
in ppm- 3558 L‘E’@n%lﬁgg%ef (lqﬁiwlﬁ%

3- 4g- oxo- 6- propyl sul fanyl i ndan- 5- yI oxynet hyl ) benzoate Step i [0090] A
m xture of 6-hydroxy-5-iodoi ndan-1-one (4.1 g; 15 mpl), nethyl
3 br omﬂrefmbbmmr(saoﬁcwhgﬁnqaj l@ﬂ&ﬁeoar)d NG VERS) \Mlllhh%ﬂ'ﬁ@ﬂ\%ieé’ kelow. g;

20 m messimByicalig e sHE Tbifiohal bybfifen A cFindicd Rng: Hay, MOV

met hy| geRrablsphifigal cTHss SaBtRPEDf phe fehs andeuépiaricatl criskiseetibys. Aspierical The
conbi ned organi c phases are dried over sodiumsul fate and then con

cent r atasass Feefians may betusedda reduse spherigal @bgrraHons i e @5 Preferl® and t hen

te Cl 2 4.59 g; 73% | d). 1H NVR (300
vra5 e st o SBURESMEnSEE T ) (50 00 V5% 5 a (s 2R
7.2 (s, 1 H 7.6 (m 1 H 7.8 (d, J=7.6 Hz, 1H) 7.9 (d, J=7.8 Hz, 1 H) 8.1
(m 2 H. Step 2 [0091] A suspensign OIV SOdI um r|de (NaH) at 60%| n oil
(0. 242 g;2)6. Qme pAtIt SoHIce: aNd aRG #etational erns} is cooled to COC

under i LggRmpHidcITIPELSLARE ptoégt%gat n}gﬁtgpreﬁerat dfor fulkhen added

dropwi se an fumis s nutes at m t enper at ur e.
Pd( PPh3) 4oe(ral|55hglbg€an4§ Fordaigerdisldnes) i.a. diigonablarggr thae sewerab inolhesbt ai ned

in step i 0. tol uene 0 re then a qui ckly and
t h&Onedi Jﬁﬁlrngg‘“’ﬂ B@%df‘{%{%ﬁ%p%}t Sﬁuﬁ%?%ég@ E‘&%gﬂ&’ o e e‘-?‘\ﬁbs mxture is
pour ed Ir'ttd?]gm Asted with ethyl ether. The conbined organic
phases are dri eg 0\1?/}%?) ?ac()ﬁch um sul fate and then concentrated (oil; 3.9 g).
After dispersing in pentane, followed by flash chroma tography (1/1

hept ane/ et hy|_ acet at e t he expec roduct .i.s 0 i.ne 6%

yi el d). etn @a(f%d’fﬁ?qﬂ ORI ?’6425[553"%)/ 8@"&"3"01‘333’% “g%‘"é?ﬁ‘fgie ‘m 3 H

2.8 (m ' 8. Eath uike(m 2
H) 8.( 2 ( %TH'% cébnibnéééﬂé) n%s?ret%ri:::% %tr %ﬁr gﬁloifgartéﬁ%x E?P%/Jlrgrger Fvat ?\c/)l(g):fS r gmegt ep 2
enf

ab@%e ( Ilc@BragpoBdS tenvpk) ight s0Hrdsuas teniftuminaie anboa single Bnstefon

(TRE“‘JEE. JRee 3Rt bl o ispBf RlpBHPEY BB 3 L Ens 5 ot
et her, driafy BYRI sadesMHEs Idszens ang r@@nmmtatoeahemenswmf eatyh;h@htl i ne
product obt a| ned is dispersed | n diisopr f%rlget her (0.69 g; 4%élng||§d) 1H

NMR (300 saurceohiseralens @y i Myl easierto atﬁ)a@* @S%MU"@’th?n@
4.2 7.4 7.5 1 7.7 (d,
J=7. gSHz%ail-aq—gé évgﬁlg‘%quggﬁqz?e@%m 8.1 (gs 1 I—|)H)St ep 4( En0094r)A m'x'gure

of gphe corrpound obt a| ned in step 3 ( 100 ng; 0.305 mmol), 3-bronopropane
(41 .3 ny; O, | ) and _caesj um car bonate (104, 3 v 0..32 ) Ln

acet one (°1 A\[ray QﬁMeW”X alignedyline sQuices @ed a&taye%‘@%"%a'm&%l“%ﬂf&%di um
i's poured i ul fate
and concasnear SIFighly AEha3E ot TS Almigton o eR o EHD Q oot

chl or of or Th®yerticafiynaligied dylindricdHén8estincud thi lighBin(horizontyl dregtiom 2 H) 3.0
(t, J=7.3 Hz, 2 H 31 (m 2H 3.9(s, 3H 52 (s, 2H 7.2 (S 1H 7.2
(s, 1 H 7.5 (m 1 H 7.7 (d, J=I .2, , 1 H 80 (d, J=7.8 Hz, 1 H 8.1
(s, 1 H. Exanmple 2: 3-(3-0xo-6-propylsul fanyl i ndan-5-yl oxymet hyl ) benzoi c

acid [0095] A mixture of the compound of Exarrple 1(0.12 g; 0.3 mmol),
rreth_anol (25 n1) sodi um hydrOX| de (NaC]-l 5 84 ng; 1. 3 rrrml) and water (5



1.8 mml ) and potassium carbonate (1 .75 g; 12.7 mml) in DV (50 m) is
heated at 800C for 2 hours. A further 50 m of DWMF are added and the m x
ture i s rwbloosadedior 2 hours. The sol vent is evapor at edpafrfEpasvd/ondses sol i d
residue is taken up in water and then extracted with ethyl acetate. The

conbi ned organi ¢c phases are washed wth brine, dried over sodiumsulfate
and then concentrated (3.4 g solid). The solid is taken up in diisopropyl

th t te St t
o oo e HERTREN A tp ML e ckBRIhGRS o hoflon FBI4IA0 por
by chr onghbegiaBRoueEe 8bhesoridd 1o diepleatiedlet itycbmpamdaroea 2D/Aarfay oheainD. 6 g of
t he expected product is obtained (nelt.i poi nt ]ﬂ% t_% I_;ﬂge t ot al él eldis
71% 1H smwcescmd\eZD amay pblepsas Hyerg %E}?ﬁ adtéa@iaeﬁ g4 jenficulagis pasieg (4

H 1.9 (dd H) 4 1
(t, J=6. f_?zb‘}lc%%ag %5?’%@?9{%@%@ Agb {%‘F@qﬁré}?éﬁ‘ﬂs o Hgﬁé ifte &fmg
7.75(d, frg llthkourteld)feaio\Oer(tﬂanJGr?a@om solirdd: tige llgl(ﬂsﬂumsmstnEumdmmM
3- (3- Ox0-.6- pent yl oxyi ndan- 5- Yrgiﬁ I)ben20| c acid [0098] A m xture of
t he conpbﬂﬂénémﬁlqe?é'ﬁeﬂﬁﬁa@a%p I8Pot’ 5. 6.01 mmol ), met hanol (330 m),
sodi um hydroxi de (0.96 g; 24 nmol) and water (24 nl) is refluxed for 3
hours. The nmediumis concentrated to dryness. The residue is taken up in
wat er. Th m-yoofamriaaltyrailgeedshnmsbécbem ancbarrqy ofhpeazontaly algnedici di fi ed
with 1IN HC| crea colo rec ateforrred is dissolved in
rret hyl en@y'@Tﬂ !fé‘se?’ %{ﬁﬂﬁ%a@q{@e@f‘é CYEhed with water, dried over

um sul fate and concentrated ( 1.5 g; 68%yi el d) I\/bltl ng p0| nt = 19(1)C

NVR (300 MHz. DMVSO D6) d 0.9 ft. J-1 4 H)
1 8 (m Jhi§ c@nblr(a’ﬁpnzs H};ee for \(ﬁp hplpgramq The hgrﬂgmtaﬂy @Ilgq)edgzyjnggcalz H)

105" el bty e i P Bl

5.t - But Wqdiidnat hiEinthkidie-rib etibn pralied inehé Yosizymiae disastioet. iBdch-lineenzoat e
Step [0100] A m xture of nethyl 3,4-di hydroxybenzoate é ég % mml) s
s 88 dentipylapm

i odope Nt SAUrqELCOrBeSROMBEs tarAsle) lentidle c Bbisi GamIRAtRMaf soyrs

potped’ i A0 RaraRnGrmEntAuit SAEH efmeliS o SonvertBal aJt?ﬁ‘ﬂ”i"”P%pLZse
is driedij@uge s%@dratmrﬁ mhbaVIEOa'rtﬂogﬂaemmnrunéiereratsaqberplosimqmeﬁwavé'mm the

evaporati on_residue ( S pur| fi fl ash chr omat ogr .on. s | i ca
(518 haptianigabditsption iscastinierok sl onleas RARIC RGBT

];OLDm (14 1 |zoﬁ5ﬂof8d¥ﬂ?8’}9% 88&'@% §§0§h g'%zul%% %l)nbﬂwd%ﬁ‘of% I%Ié%ra(p?ﬂd |— HZ

Hz, 2 H) ahdlar dutokkéredsttpic Hidphlayl Tme(lnmograﬁ)hlcgra:omtruﬁlcrﬁ) in \Erﬂitaalp [0101]
A mxture of the B duct obt ai ned h +|’S§ﬁl (531.4 g 18.47 m"ml% tt-butyl

€Al or orfifERYiPR SANSHRSCYS agCeMEIOdRE0n 4 HiosleigORGF INPGS SERBREANN (9. 02 g
27 68 drapediveorews fdhieftrayet ur e
IS pou;mg!)%J ﬂth%r\i%eérpag%gn%t Aé)gl;](@ ggtgﬁehéé%\nd?%rgﬁ%l gt her. The et her y)étphase
i s dried anderigistadlieum sul fate and then concentrated to dryness. The
evaporation residue (8.5 g) is purified by flash chromat ography on
al um na(3/1 heptane/ ethyl acetate). The expected product is obtained in oil

form(? A7 Wy(p%@o/@ﬂt {QourtEs NVR (300 MHz, DIVBO D6) d ppm 0.9 (t, J=7.0
I—B . SOH 1.7 (m 2 H s,3H)41(t J=6.4
H2252 I—'Ijhei'ezar(esilff@ehlj pGSﬂblﬁlﬂeS tr-generate thp Ir@htﬁosrqem eP.H) 7.7 (d, J=7.4 Hz,
1H 7.9 (d, J=7.8 Hz 1 H 80 (S 1H. Step3[0102]Amxtureofthe
product obtained in step 2 (7.47 g; 17.43 mmol ), sodi um hydroxide (2.79 g;

69. 76 mmy)) A%ﬁid@ﬂ@lnthéﬁ@sd’drh:e vakdaséi3dode or iapotheritgsk of 2660 f or 2
hour s. The solvents are evaporated to dryness. The re%:gﬂue is taken up in

wat er and-EB&aprbe ysedijfie apettyra,ef theiede is sufficientiyseallie ensusi d. The

m xture is Yh ed over sodium
sul fate a?’fgﬁ%c%éﬁgé:%%é\gﬁb??ﬁég %&ipﬂ[]ogsagg Eéttégrﬁga cte t%;—%‘ggﬁgt i s obtained
inggolid form (5.32 g; 62%yi eI d). LC,\/IVB ES- 413.4 Step 4 [0103] To a

solution in THF of the conpound obtained in eé) 3 (0.502 g; 1.21 mml) is
added car@o@'ﬂ@ir%‘iﬁ%ﬂ@%@?@@ eﬂeégra%ﬁ‘a%y §he reaction nediumis
stirred for, t u D ne (0.105 g; 1.21 mml) is
t hen added an Ht%hfaﬁﬁsnﬁﬁwrﬁ:olrﬁgplﬁﬁcﬁsdéfg rlé%rrhggps at 600C. The m xture is
pour ed i nt o wWAtsiriglanaber e b B whantt is cowpted ietchaih optibairfibeTlipeindlendihephase i s
dried over sodiumsulfate and then concentrated to dryness. The evaporation
residue (0.42 g) is purified by flash £romtography on silica (1/1

di chl oronet hane/ et hyl acetate). The e>$ cted product is obtained in oil
form(0.17 g; 29%yield). 1H NWR (300 MHz, chloroformD) d ppm 0.9 (t,
J=7.0 Hz, 3 H 1.4 (d, J=6.5 Hz, 4 H 1.6 (s, 9 H 1.8 (dd, J=U. 2, 6.8 Hz,



1. Field of the invention The invention relates to a nethod of conmputing a
hol ogram |In particular, it relates to a nethod of generating hol ograns

usi ng el ewonroeednsbagr aphy. El ectro-hol ography ai ns at re&Crare@s/013879

conput er-generated holograns in real-tinme (i.e. a reconstructed object can
be generated from encoded hol ographic data in a short space of tine). A

hol ographi c display typically contains an array of controllable pixels; the
pi xel s recon | & i LOonI f i litude
and/ or phaseghfp%i%ofﬂeuﬁq{gﬂd%éF%ﬁﬁﬂ%éhéﬁég%%b ?’S@t{’i&gﬁ or%&q(;?&ggati al
I'i ght rodul atearce@dy. The display may not be array based, but instead be

continuous. For exanple, it may be a continuous SLM  ncl udi a,canti nuous
SLM wi th mat A WQﬁ)ﬂterao'I'U@S}'n%ﬂ?nA@W?%%Q%%{ %V@ﬁ?‘ﬁés%@dbkgl%h%ﬂ%’ S48 e

di spl ay devi I t ! ]
" nodul ati on oﬁ Sgg%éﬁéﬁﬁi@gf {rpe:ég%g (5r e@grr}%ﬁgpage{i ﬁ"ﬁér&éggt géé%%ggl ay
(LGP) . Howevdhis afray of aperttiicsmapbeadtatic becanfigurablet e.gottrraay bera k6D abl e

devi ces, which use coherent |ight. for nodul atin li ght wave. front. .2.
et 1 i t1 on oPaner(edACPaRCk MATHs tEnmears ary Bhfhe et thel e,
' pi xel ’ denohg?nt’ﬁ RPSURES SPhe cHRIQHEBR ferfires BntHECH-phandl i@ﬁi@férdtﬁy
separately a resged and controlled by a discrete value of a hol ogram
poi nt. Each pisedlto shft thedight sourcesdbogbsanveoiraekiog. t he vi deo hol ogram
Hence, for a LCD, we use the term pixel to correspond to the individually
addressabl e screen pixels. For a DLP, we use the term pixel to correspond
toqgn ingyvi b fife MGRT $Burces can HBRJdnedatedibyoé.gmi cro-mrrors. On a
co}lltgi nuo(l(}z é’ﬁkﬁ%ﬁgi >I<el .I@I;S a transi entmﬁr egi on, oﬁﬁe SLM t hat _represents
one conpl ex Kol agannef pointsourmes whichnage rbgned iy lstas: &-9rdasey, LEP its nost
general, the snalles nit t r.epr (;e. ' ; | ex
Bl B P aobRs. e 2l GRREAkduf ofte A etiofey D BiEE

hol ogr am pdi di'ng, €each pixe onpri se

sub- pi xel s f @hebfPIsRROIdr8%eter di spl aying the col our hol ogram points in
each of the three primarycol ours. Depending on the ki %Of L deo hahgegr am
encodi ng, fur lasge aea pukunatiomgomposee ar severahiasarsd- S’r%%'%%%&%?-i t he
pripary col oyr 0, I | of kfri har dt
endBai g 1 s Je0HSsRagHe FRsT Hies SR ATRE Y shabBft by AR E o of
ni ne sub- pi xelpertubes. Tes heayof apettyrésmalite static oeconfigioiabls, eed. it magncoded
by only one discrete hol ogram {)oi nt Vﬁl e, .cont ai ni.ng,an tg\r’r’gl i t.ude f
conponent andex@ bHE: BaRR{EBHERK Pangl) Whichds drasspareptPheat biedocationg fic at ed
control |l er orgdri YaJalit Stihs By ' ot el isi gnal s
For each_ sub-F gerTed HABER olregs e B e L S ot Po
signal s i s ngireferaislyersetdhe shifbtheclighdfsoutdes fonvbseiventratkiegt er m ' pi t ch’
describes in this docunent the distance between the centres of two adj acent
pi R8s of a SLM It thus characterizes the di splay resol ution. An Cbserver
Wi ndow gy e}nét'e%tcff%; |‘§!\B§é-5?éa HORfnATOAED awkipehturd enaPEEDVSnctad see the
entire reconstructed 3D scene with sufficiently hi Eh visibili tg. The

obser vegensratioavcosfigurabtesarray obpointar linheowiges asf OLED pael may be msed.

b ' . b d,i he X.Y,: .dj ian i.& hi
obser vekn LS anE s ey PLrRelRedhif toBl Srnftufi Sl afERid e
reconstgidet 8f1OPLAEITHRE G SirkY of boint BElindsenes. canb@genémed fonlyat i on
of this invention, the scene is viewable through the observer w ndow and is

r e@bnstthecppdopriatedLEDfpixels @ie swiehed PBt ches bet ween the edges of the
observer wi ndow and the SLM It is possible to include two observer

wi ndows, one for each eye. Mirre sophisticated observer w ndow arrangenents
are al so @osaisbldthed olrsedhsy Foasedtegenemite sihgle pdimb sbotoegr amaysoft ai ni ng
obj ects or entire scenes that_ the observer can_see behind the SIM The term
" encodi nnglb%@umﬁégnﬂt?érwfi|WW§°&'FPQ%§-$I§JSF5: DGR VRRAUIMAMP T (59 r 'a8
signals sg_t | i f kS ected
byt he. seAPGLR B AT bpiorPRle BRSRRLY HaYE to beCart¥ith drisale boMLRNt
ac@y di ngspatidl Bbserdmegment i s considered sufficiently coherent if the |ight
is spatially coherent to an extent allowing interference, so that it allows
hol ogr aphi ¢ reconstruction wth an adequate resolution in at |east one

di nensi ong Spatd I i he | i ght
sour ce. nv’gﬁﬁéﬁégpar%ﬁbﬁg%{&rec@ﬁ Ff@g%%&%&?rﬁo?@ﬁgﬁlgg%% uor escent
Lanps, casxiibiingteistfeatues eThe quipué meayt Ise af artayyofrpalntster linegHtcoluinpaigh an
adequately narrow aperture. Light froma |aser source can be regarded as
emanating froma point source within diffractionlimts. It leads to a sharp
reconstruction of the object, i.e. eactt object point is reconstructed as a
point within diffraction limts. Light froma spatially incoherent source
is laterally extended and causes a blurring or snmearing of the

o o N - o N 1 . o [T



WD 01/95016, use a hologrammatrix supplied with a pixel pattern of

control | abl e openi ngs which reconstructs objects of a 3D scene at correct
dept hs. TWO=@awe®rvoi d t he i nconveni ence of conventi onalPCIEPL@SHCIZPY C

di splays. The diffraction fromthe small openings is used to reconstruct
the 3D-scene. The wave fronts energing fromthe openi ngs converge in object
points of the scene before they reach the observer. The smaller the

di amet er _aof __openi f ' { Xansi : i e
arger 1 @ I Sectrgh Ut R BREHIS iR Bbrablh sripoRdtigdts |
use by t Ferplasaioean draapetlirestdan befdraral fogsdrie direetly ag ilumginatioedori r es

i nproved resol ution. The docunent from N. Fukaya, K Meno, K Sato and T.
Honda; " Byehe®sramon tracki ng type el ectro-hol ographic display using |iquid
crystal devices", S36-5, Post- Deadline Paper Asia Display '95 describes a
met hod to expand the view ng zone in an el ectro-hol ographic display by eye
posfti @@ trankualy intbrednt Lighd Scaungeeand Subdtiolograrsnot necessary to
project light froma hol ographic array into the whqgl e area, where_the

D bob v e EOWSs Gl AT Rat i SopCesars, el BHRURLY FESPFITH ThiS

11 umi pal el faPthdrd id RE 288 BHYSE rélafS betWH Heth CThérel g hobopér ar ray
is divided 1nto small pieces of separate hol ograns, each encoded with a
pai r ofkuperidsitionl afgraves, enapatiaglfrom differenjllight apyeedol ogram That causes an
observer to see the sane 3-D object as if fromone | arge hol ogram each
reconstructs the object and its view ng zone corresponds with each eye
POo$hti 9 relhfioh A8 a MRIEIHET wARNAS ilfuPniRBRIGIS) af @Sidyi dTﬂinTght seurees eindethraejis t he

reconstruction and vi'ew ng zone from anot’her pair of small hol ograns. This
restri a@n amay atiensesttbis maang thatdherstismogahersntyiecenstapetion aaes the xel

t.Fqr .t Ki t he. ob 'S At : bl
ccanni Mol PRSP SEIg TRAIR SV Reer 4 ROISTHATS it B FRBRARR
tracki mplisiraffasssiRging to avitugi It sbdcestariientes cEacts obthesungi ng t he
rel ati ve space between the small L The docunent nenti OF‘S a wdth of the

CDs. !
r econsthalegrags isicoberantly iluminated and reconstrciethg suksphieshwhichdfigl e i n whi ch
the_3D s¢c i i t: l J -
it act GoRg o R Gopothrt AGHER 236 MlulapndRingebetiobt®e subi | o
is ver mdlﬁéréhfsﬂﬁef s&lﬂ-bb]wts dbtgoltlaapéldmbesamohelmwhnﬂ inndheir%mtb/. This )
reconstructions of the sane objec¢t point, of, a 3D scene can seen. That
i 1 s redlisien srciting cRN TR DolRd & thE P TGES B ats B SN o
reduce ; fan Rt ; b dthaach g0 WO
011 o501hEReRY 8 TR hoBHER e obIPYh hiiets o XA R B
el ect r cdnapexgdooh ddvetalsab-digestsen directly by an observer or such parts
t hat change. The el ectro hologram array consi sts of addressable
sugrregions. The calculation is founded on a so-called effective exit
pupt 1. 1HY SHeGia n?@hﬁ%ﬁ\%oWbFéht_tli Rt §EcBY A les8thdmforafeprenasnalin a speci fic

posi tion. the observer position changes, a tracking device re-cal cul ates
t he holgogranpsThet tialogrpen mfameatiarhfor iameeietiqointie neéwneeded oaitheydiale on.

Ho , thi tly.nullifj t d i J . tati
ona ¢ ndiefediam Bahoul i sshalSieddist adb T he Mba S8 o Eeofbd SRR, %) Lo
cont r ol dakk8 rivhavetd) TS 1oAY rexivharkly thiisaine dizeeid the tpsisal pitubdofithe Docunent

WO 2003/ 021363 (Al) for reconstructing conputergenerated hol ograns
de@5eadight shercescqand kenas hedypicakpigihwithelers arrayi higerefrrerateneadascti on to

a hori zont al -, par.al nl P I il i i LS a line
li ght s¥&AdR i'Eﬂéemqyyéé\wr?Rﬁjo@cﬁr%? |H¥ ”lT‘uh}gﬁl'y !/pnlé t%h@géﬁ%&&@pﬁegf | ess
than 10 nm and which is coherent in the horizontal direction but incoherent
in the vertical direction. The hol ographic reconstruction takes place only
i n t he Gomppsinghedialegrambef mﬁﬁéﬁ@%ﬁﬂ' enradediareas aﬁéﬁ@é}hwﬂs‘@ "ﬁ&?@‘ﬁg%ucti on
in the vertj j j j ; I X ot Wth

hor i zonmépgﬂgﬂ%ﬁélb};ﬁg{)ﬁ%@n I%lzrclsgrsalslgpe%[c?@%@\slit@%ﬁg%tgz%?‘3 Q%?r@g upon

verjo cagourets ike LADYIPOohetarednmeeged ety heross rassareat witn estent beés€ieval n t he

vertical direction than a full parallax hol ggram  There i.s onl

o o lieraTsand ol sorans Deth e ol AL brrent harnasRn At A28 e
conput af. | I I CiLs P&l i | i ne hol ograns. The
do%@ﬂ%bl&@?ﬁéﬁﬁﬂ%g@ﬁ% @gﬁ%g)%&%ﬁ at esrg%%rﬁ%%%%t%éd hol ogr apﬁi c

stereograns having a reconfigurable inmge surface that is spatially

di stinct fromthe hol ogram surface on which the hol ographic stereogramis
encoded. A threedi nensional object or ﬁ:ne is captured or synthesized as a
stack of onedi nensi onal hol ographic vi (HPO- hol ograns) reconstructed by
an array containing so-called hol opi xel s having a structure different from
a known pi xel structure. Hardware generates conputed diffractive patterns

o o . oy . "




sanpl ed in hologrampoints, |leads to a problem Sanpled hol ograns al ways
have the property of periodic repetitions of the encoded wave pattern in
peri odi ciwg 200008698l s i n the observer plane. These repetrciriErPa®swniish cause
mul ti pl e reconstructions of the sane object or object points. If the

di mrension of the reconstruction of the hol ogram exceeds the periodicity

i nterval, adj acent diffraction orders will overlap. As the resolution is

gradual creased i he edges of the
reconst! uct 8ﬁ ngdflg_égrﬁ Ssqud?%§g' flp'ﬁ tt’e]aésdlélg tey over | appi ng adj acent
di ff r agl FQNiHHR6GranT Feyuikealthat eastigiht soﬁrdeberemageu tol¢he obserset pme

gradually imte because an overlappi ng of periodical truct
obser vahevmmmsrrhmec with @ laR®paadensaeray; Gmper%@%aﬁr e%l‘é?ﬂf%ﬁghﬁ? on

its mayxd mu itch of
the SLAPUHE! PologhdBrialy i antatetngE thifaEg “gﬁfa'%ig%ﬁ%dé@?ri‘dr?"’@
r ecHNSH thd SisbdrieBplafeol siesecspals ape antsids the dbseruer wmdom/kheamdﬁﬁnarcted
transform of the encoding of the pixels of the hol ographic array (i.
obj ect lightismst vigikleas <i“§tuét?'“9rl?@cl§§'i9r‘#”9r plane of thearray). This
reconstruction is continued periodically at a periodicity interval, the
extent of said periodicity interval being inversely proportional to the
pi xel i tiehcase bha cbbémgm tight snmcedalye size dfaln@amaged lighti saiurge isnlirsiteciby and
t hus gr ter vie an e to b achle t he e (and so
the ex ?C'Qb(?” ?U%M a&%ﬂ@lt'gn%?t I§NB; gl ISUgug V‘?lréfl ?lr[;l&?? aa[ggﬁéj’ttﬁgorres
A éé’orpﬂ?n WPy KirahA éegte) tIHQhé bbé'érbﬂétdp%ﬂally MiebherEi salfoey(edd ED)St be
ICI ent large in or le to reconstruct |arge scenes. These
t vvo cortiok Slzerm‘ the maagedrllgbtrscarrde nsaalge deterayined dyithe apertareyef el light aphi ¢
array havi neg %%aeat.f nunber, tOf elol xel s. For rendering the reconstructions of
el ect r SOHETGFRG agnificaiion;of the, {1 | arge view ng zone nust be provided. In
conventional hol ographic arrays, the view ng zone has to cover at |east the

eye separation, which requires a pixel pitch of ca. 10 nm at rrﬁ Costly
har dwaﬂ’r'aalaaoramojrligbba@upa% ppd &N apakatlenses aseyead.thedmpegs of all light

o 5 I R4 S5k i O BRSO Rl S0 RRPAPs 0

h0| ogr Qj@sllgﬁtlﬁruaﬂgepﬂiﬁi thexpitesl (ngharleriseawayataamtckrngmo algimpte gerbmgtruqahl cally
by coherent” sup erPOSItI on of waves in the h ontd;';:%J a_Fd vertlt?
di r ect iconstruciion it thessaurces and Isnseg e RSB@%’ GrBFtiIELRARIBY IS egi on,

and vontHaE HgFERBRhEE biFRWEnIEETS @8@”%&@%@2@&@%5%?5'J°”t :

r egi on goedice aAd sesihglgtlenewasuisedn SLM in both horizontal and verti cal
directions. The requirenents on the SLM and the conputational device (e.g.
dedPcat ed ASI C mai n devi ce CPU, separate stand-al one device etc.) can be
r educedrpy Bb%ldd%n%\/g% bftelfghiSlwiigh 3hkpx tR8 liyndiStbulioh agbafares a
vertica para ax only ologram I'f ‘a horizontal -parallax only

hol ogrammegemzelihe |1gahtrd)$tugutxpmocmceeeamsthreuotaneﬁyrraﬂ@sotpﬂ%:\t@ RANg. in the
hori zo di re%(?né)ﬂ and r{egg Les no hol ographic reconstruction in the
vertica Qﬁerné'@b’ IMTYBRrSNasts Pt ©MSASa reconstruct ed object with hori zontal
notion paral |l ax. The perspective view does not change upon vertical notion,
A HPO hol ogramrequires |less resolution of the SLMin vertical direction

t h@ad a fdil | -Trackingax hol ogram There is only a periodi ci ty in the

h I
{her of o dibtre BRloBRRIE selupdradkitd GFEE skt IS SERRREL B Afhasfe fiaht, |
only hoédl%é(@) \réraﬁ@e tdthe 1eas r@ﬁay)ctrhrsnnbymmrawmvhnnroauy BhRiftirey thec al

direction is al so possible but uncormmon. This results in a reconstructed
obj ect wurnerséuortmelensdarram) cprabraelegiromnaévéhrf@nmweh%@@raﬁeﬁgnéhﬁ UHRM t he
horlzont d|r e and
right e'y C‘tﬂa%@mgﬁﬂ@pﬁé SSSJpeagé{t‘éé)W%D‘%ﬁk Ylgazlimn!_}be Eﬁ\;e% dl%iéorrrrg?ﬁe
spaﬁjalomygba@hmFuﬁmn@f t he observer wi ndows. Both VPO holograns and HPO
hol ograns acconplish eye focussing (i.e. adapting the eye | ens curvature)
at the object distance. It is conmon practice that the observer mﬁndOM/of
convent | at of
the. oyel fiRerBpFE dcfed P QRRRICHEn 1 BOEHEA SutN g AUBSIerARBRIT e |
| arge area). A consequence is that nuch effort is needed to project |ight
into regions of the space where no observer is |ocated. Therefore, the
performance required for the whole el r o- hol ographi ¢ di splays to control
the optical wave front is extrenely hith. Gven a sufficiently |arge
observer w ndow or observer region, the reconstructed object facilitates
nDtlon parallax |n horrzontal and verti cal dlrectlon Iike a real object.



SLM t he observer w ndow has to be smaller than a periodicity interval. The
propagation of |ight caused by an el ectro-hol ogram can be described by
Fresnel tweansdwmsaEoo r Fourier transforms. Fresnel traneCompeodesisre be the
near-field light distribution whereas Fourier transforns describe the
far-field light distribution at infinite distance. The far-field Iight
distribution can be shifted to a finite distance by a focussing |l ens. The
sol utign _known fro a i iLan. W.O, j he idea
o 11 mePatendnd Rl Bireffidh oFRLhmPirtid vakkiif Aoridohty BRscbree 1C
scene RMAbE dohedyhomeshtalshiiag @b tes VPO hologram orhibeedlovie, t he devi ce
reconstructs a video hologramin one periodicity interval of the Fourier
transformin an observer plane. The reconstructed three-di nensi onal scene
can be @bser t B, h a n observerw ndow | ocated in front of each eye.
The rec@gstmggﬁs%ﬁe is visible inside the reconstruction frustum the
scepe CRHe Shermbay Heea celt bastéd viphethted or arcdntionbusfSLdd. behi nd the array
surface, This allows the use of a conventional array with resolution near 3
mlliofglikased at reasonabl e hardware expenses and conputing power. SUMMARY
OF THE | NVENTI | g d i Icfyeyvention to reduce the

conput at i oﬁgp@]‘&&f"(éﬁ% tsn%o Igé;c\?)engfj{éif'rygﬁ\ééﬁhol ogram It is a further object
to realize an ameplitude hoddidatinghi ¢ di spl ay for reconstructing video

hol ograns using.,a SLM w tE a conventional resolution; the hol ogranms should
provi de a hidh Ri9dulatgdst ruct ed i mage. In order to achieve this
objjgct, an i nvepmtiRedanifftidednd phasamddulatingr ovi ded. The invention is a
met hod of ‘conputing a hologram by deternmining the wavefronts at the

appr oxi MEXEMS igicrocpticspbelestiptmeshartical mield sysiemMyener ated by a real version
of an object to.be reconstructed. In normal conputer generated hol ograns,
one deterni n€s A8 wavef ronts needed to reconstruct every point in an

obj ect. This cafihgetypesfeenpassdistml |y intensive. This is not done
directly in the present invention. Instead, with the present invention, one
may determ ne the wavefronts at an observer wi ndow that woul d be generated
by 3 reéJP tﬁﬂjogjg | ocated at the same position of the reconstructed object.
One1 can~ ¥ ck-transform these wavefronts to the hologramto determ ne
how t he hol.ogssivaipaddréssedsSIEMONSLMY generate these wavefronts. Al though
apparently nore conplex than th ventional approach of directly working
out how t he WW%@PH@@&‘M‘@%@@ oded to generate each point of a
reconstruct'edotﬁg}s@tes &fr&%n?§]§§@SLernti on does enabl e conput ati onal
approaches that "are very erficient. For exanple, one can apply a Fresnel
transformfor all of the reconstructed object points to the observer

wi ndow, one can then add together. th vefronts at the observer w ndow and
the® apfy é)gqu@t@np%@pl@r%p{e& é?&ﬂ%ﬁ@ﬁn{o the hol ogram plane itself to

def i ne |‘hh§cr'?@1a% r%@ib@?ﬁ%ﬁn@?\t BhRoRHRERRM CD3lar] YitheRFeRadshdl REG8S&d T uct
the object. Further, this approach leads to a small observer w ndow_ if
| owr esad holograrBtbdarangemedizun. Tieepixabpitchois 8 parinMentical direetiomand 2@¢y er

{7 ackediminerzaniAeria Mt Ao eaielea e R R T R R cphi o cata 15

bei ng processed at a user's display device (e.g. an ASIC in the display
device) or in a conputational unit connected to the display device. Hence
t h@5i sphapolteramds [lluminatetbby en arayeftharizental linailight sewer§ a8dil ogr aphi ¢

data (e, Q,. Qn_ar tical_tegodi [ U 0, . i t wor k
crc) ¢ ratoddn o ebRlal gl R R e Sl PLyinthlel IR SROBS T
t he manpejeritehicassy iranépaeht dlits DhissLCDREMAldr panehwhiobsis siumeinated [f ahr acki ng
t he observer's exes (or the eyes of several observers) in real tine so that
t he hol agauef cethhigh-ROMPULEESI n real time fromthe hol ographic data; this
real time conmputed hologramis then illum nated using an optical systemin
such a way that an object is hol ographically reconstructed. The hol ographic
dat3p W fThe Honizbhial iins tight scureésiare atiogihaspatizdly clohegntgTogethet with;thet i s

regularly and rapidly processed pany tipes a second i way, that is a

f unct i ohowrontaly paned leatcles thay asiatebe resonstajrion oA FauELBPOIRB ded

hol ogr a h a &ﬁ@w (WY cH i Juiskhdr@nal scene

t hat caﬂhﬁﬁ‘%sg‘%@%ﬂ%@ﬁ%ﬁﬁg n%égqg%g@]gﬁget hj{etﬁ;%{lﬁl@g‘ thergtgserver

wi ndow andodingks nged.IThis gedrscthabfee pixels atoneeditbiqpercmie: onaoemplaxn
preferably uses a device described in applicant's former patent application
WO 2004/ 044659 where sufficiently cohe$§nt | ight, 1maged by opti cal
focusi ng nmeans, passes through controlYabl e pixels of a single hol ographic
array (or other formof SLM into at |east one observer w ndow, each being
| ocated in one periodicity interval of an observer plane (known also as a

B T . S o o,



of an observer and positions the windows to the eye positions by known eye
tracki ng neans. The invention is not limted to encodi ng Fourier hol ograns.
However, wben@/ics91an advant age of Fouri er hol ograns conparar2605/0Esesnel

hol ograns. As no hol ogram has 100% efficiency, there will always be

undi ffracted light. In a Fourier hologramundiffracted light is focussed to
a spot in the observer pI ane. If this spot is outsi de the observer w ndow

the undiffra edll not, vi.s d In a
Fr esneMUMbE ég‘hé%c"&r 99#8%9%@%"%@%?% S n fg?tsfsﬁm 3" lrﬁ@liélé{s(}%ttﬁedrﬂlef ore
Vi si bl gjzasofahdiobbERRi dEndEw b8 BanRtlat Adistamteotd matThenpefiodibity intareak ofon
provides a conputer generated hol ogram conprising regions t

di gi t athe eet efrabserves WlﬁdQWnﬂﬂdtﬁflﬁaﬁééd!GBt and depinikverted "&‘aESI(&g,r%pﬁPg i mge

that i gstvi tion
of eac " rﬁ‘SBéS 88{82@9"?%025% ﬁ‘eeﬁ x?ﬁé?éﬁégf;%g rucb&)zb gggﬁg%‘}?@%co 35 f?o'lﬁr‘gl y in
a rest mhetssbeh@giviindow is bahSsidhtizdafyee tieatte eyspuopicard thl@gfcne reqnlresar ry

encodi ng i nformation from ot her _adj acent obj ect poi 351851965"&%9 e regi ons

of di f carafuttragking ohileREnPURIIS d&iS ISAGHaY AR GYe Se*él@h

obj ect [ r [drearfditiepitdze to
form apgglt'% oftt}t??egég \@e‘g%ﬁﬁ} %gg\%gc}b%ﬁgﬁfgf Cavn%m:té?lle&}?tzde bel ng sluch t hat
mul ti ploetheamwmghtlmrmonthe heD siitter peaebed by hi gher diffraction orders
are not visible at the defined observer position. In conventional

el ectro-hol ographi c di splays the hologramis cal cul ated as the Fourier

Fr %;nei\thI‘i ﬁ'fésf festdafscﬂgeé Psto now atifage v&dhl@sé@@ hole§iesthewéwer f

| ows resol ution are used n contrast, according to an inplenentation
of the mthvhhetsanme pera@elat)we)gteavna%thedmmranw B Abersfare ap t r ansf or m of

t he observer w ndow. This a V.

| ow r e &bt Qﬁ%?’iﬁ?sgﬂlﬂ}ﬁ '@?Qelféé’érgb‘m taﬁjéjsega @Sﬁ@t%@r\\gﬁr}gﬁ@[fd@w&p(%ar‘]%?d scene
can extb%ﬁﬂeé@twﬁolegfarhq)e‘a@m@q_@b dridethbrobsenrsr. Tl IoiBgitantd with ldfe
present 1 nvention include also the concepts and features defined i n Annex

1. Tieyeuanpbirheu atherwith ight-epe aessnasiivasiewkaigdnteriasedi at therhRlealitd wi th

nof Bor aarr gk ee Sl ERE e PR BERLAT b il for BYLAFS G Ao T D

networ leyehssts gédtivel vidw opl mQFMC@IudﬁisaThbathQIEﬁé),tepnlqmsetdeby a device to
conput e "a hol ogram using the method of Caim 1. ngm) devi ce adapt ed

to conpacensiat loﬂéﬁomﬁlﬂlggathml%f&GYﬁ(ﬂ%ﬁ?%Vﬁéﬁ'% ap th&eyaimi1. a
di spl a pataly) aim
1 o8 napSan R PRofaRo Kb TR ey g et e TRl Sﬁ%%é?%gﬁs‘y"'% o
C ai m kracketdy harioatatytsiifting the &blogeami curitentson the holbgraratbeadingd- Gdcoded
onto a display in a television, a multinedia device, a gam ng device, a
medPcal inmge display device, a military information display device. The
di spl ay[fﬁ%”al[)ﬁe@esyé@ fnb‘&lmaﬁﬁfn%? 3@-%:wﬁ’@ shrblrdel Tile W@ﬁoﬂ‘ﬁa%&ﬁ&es
Fig. 1Lisatop vie a general ustratlon of a device for

r econsttotayel atg:omrde@aﬂmi anpl ﬁmsautsalstmeogcamwgegn@sapammoarmo‘adealﬂ@%nent of

t he dlffra 0 ers when, t rdt. encoding IS, ,us 2is a
gener alpqrﬂ t”? jonofnstead @ 585}1 ‘gﬁ I@?"@&"’ﬁ *‘?’3885?41"?‘3@?'? 88\}? deo

hol ogr & Whiehi dre ritlt yat available

t hr ee- %h@?gﬁg S\é%gﬁg§m?ﬁ<ﬁlgfé§ggﬂﬁggn§*%d Sﬁﬁﬁgh a obser\yer wi ndow;, Fig.
3 2§ a igehedakireéd bizetarut iesplwiona devi ce for reconstructing video hol ograns,
showi ng several object points of encoding the three-dinensional scene in a
part of the video hologram Fig. 4 shows the sane device as in Fig. 3, but
havi ng a higher resolution Further aspects of an enbodiment with regard to
a video hol ogram and a device for reconstructing video hol ograns are
illustrated and explained in Annex Il in conjunction with the acconpanying
drawi ngs, wherein Fig. V1 is a general illustration of a video hol ogram
and a device for reconstructing video hol ograns show ng the generation of
the diffraction orders and the position of a viewing window, Fig. V2 is a

general illustration of a device for reconstructing video hol ograns show ng
a three-dinensional scene which can be viewed through a view ng w ndow; Fi g.
V3 is a general illustration of a device for reconstructing video hol ograns

showi ng the encoding of the three-di nensional scene in a part of the video
hol ogrami Fig. V4 is a diagramshow ng the light intensity distribution in
t he view ng pl ane depending on the diffraction orders; and Fig. V5 is a
general illustration of a device for reconstructing video hol ograns show ng
the position of the view ng wi ndows f both eyes of a viewer with regard
to the diffraction orders to prevent cross-tal king. DETAI LED DESCRI PTI ON OF
THE I NVENTI O\I A deV| ce for reconstructl ng VI deo hoI ogr anms corrprl ses a SLM

o o o Y Y



pl ane OP. Figure 1 shows a device that uses the known Burckhardt encodi ng.
The observer plane OP corresponds wth the Fourier plane of the back

t r ansf or mvof2oadnssaapdeo hol ogramwith di ffracti on order sPCTHP200509387S 0Ur ce
LS is imaged in the observer plane OP through the focusing neans F,
representing a Fourier transformlens. The SLM HA, encoded wth a video
hol ogram reconstructs the hologramin the observer plane OP as a Fourier
back tmﬁ%ﬂl The periodic openings of the SLM HA create equidistantly
st agge raction orders in the observer plane OP, where the

hol ographi ¢ encoding into higher diffraction orders takes place, e.g. by
way of Tthaefolowitel Astexet summahiass kel foeatepiBdoam smdt érendricghterntat@édt y
decreases towards hi gher diffra,ction,ordera\?fsge éfSt or - 1st diffraction
order 2904444659, theCoiHerisfWRIFH A5%/ SRR WIS 2. The di nension of

the reconstructi on was chosen here to correspond with the di mension of the
peri odiyG j ef. the 1st diffraction order in the observer plane OP.
@nseqd@nt}qﬁahﬁﬁxg?mﬁffracti on orders are positioned together wthout
formng a gap, but also w thout overlapping. Figure 2 As shown in Figure 2,
t he5selTdet tegmicamplitef pacempiting devicatmears apy devise gilcampPanent sapgile o
reconstruction of .the vi ho r | t~d the reconstruction of the
obj ect qomtgﬂor%tlt ?W?{%gﬁ?ﬁ;g’ 41%@1 %@f Poérﬁs’g&t he observer w ndow OW't hat
woul d be generated by a real object |ocated at the sane position as the

r econsty ligitesburbe Bfdanshigycsourtd af illindnatidrg|hegicerinclades ahramzyi affsgparate not

t he obj ect reconstruction) does not represent the actual three-di nensional
scene 3PhEsoyiceps only used as the observer w ndow OWthrough which a
reconstruction of the three-dinensional scene 3D-S can be observed. The
scene is located inside a reconstruction frustum RF which stretches between
the SLM and the observer w ndow ON The scene 3D-S is rendered as the
Fréaenel transform of the video hol ogram whereas the observer w ndow ONis

tho-sLieneaty A ORSFEEVEE BN ATH G VRLSERIANR. "% 278 convent i onal
hol ographi ¢ reconstruction, the 1st diffraction order would itself

constitute thereconstruction of the object. The reconstructed object woul d
be at tAdispiay devicgfemddea hologeamhygin which el devica anallas a hlog@pdicer pl ane

co-incides wth the Fourier, plane. Figure 2 : I ngl

hol ogr dﬁﬁ?@%‘r‘f‘g@&‘i‘ﬁ n éﬁigattﬁlr% e\-"g}’\'ﬁgng]%oﬁ%\ﬁcéﬁcﬁd'bggcl@%ggg&%o%@?gcr ete
POiBL S, o fticAl sydtemP@! ilirhindtd attRIdiatspeafm@medi@h; The pyramid PY with the
observer wi ndow OW being the base and the sel ected point P in the scene

33 S bei ng twhereimite devigs isl epajable:sichiigat whieg oPhEeryRics BYRS ate B@CsH t ﬁ
oLt pa AP A . T . (
bornt T gRRes ihe Bab Plefe Gthe BpEpEGCE e recoRsttbih o Ba 8B, | 1

The di stances between the point P to the pixels of the hol ogram can be
determned in order to calculate the phase values. This reconstruction 3D-S
is larger than the observer wi ndow. The size of the observer window OVis
congt r aj riodicity interval. In conventional hol ographic
re?@nsté@@ﬂ?@%‘s@gﬁﬁg&peri odicity interval constrains the size of the
reconstructed object; that does not apply to the present inplenentation. As
a consequence, this inplenentation allows nuch | arger reconstructed objects
to be gener al be recanstiwstion iss@efdgesnel teansiomg o t%ﬁ&@ﬁﬁrﬂnal hol ogr aphi c
approach with a display having the sane pixel pitch. A reconstructed object
can appear anywhere inside reconstruction frustrumRF. If the point P was
encoded iR tiRe @Bviceds bﬁéﬂﬂﬂ@@ch treatreedicecttor iioverea Fooribdtrarsfont dfdgend t he
periodicity interval. The view ng, zaones  f ron{,\@g" gcgnt diffraction orders
wo@ over | aRologranalis gensratedala vigwing piang alwhicBJRe QhSgrvsEsigygsmust

conti nuati O“bgfmééé% object point P. The contours of a thus encoded surface
woul d appear "bBFurred due to nultiple overlapping. Figure 3 Figure 3 shows
an encodi ng of a three-di nensional scene 3D-S, having the object points Pl

to P3. As shown each object point  P1 to P3 is SR| eql\%l. encoded in afén
cor r espondi nghe &elagraphia resRIUGOR SGNAFCHF appwheiavithing Vylumgdetingd gi ons

are defined B% ﬂ%ﬁg{oﬁ?@f\%ﬁ% Olp ¥ ?Ibﬁ?eﬁ'vér ithdty fcﬁﬁfedo%'tﬁé fgr?]‘aﬁ plafi@, obj ect

points P 1 an I'n de ormation. Therefore, e SLM both
encggdi ng r egtiroagiwhicniheAsbseovancar vpwrhgueeorstfiajione 4 shows the Figure 3
situation in greater detail. The light source LS is inmaged to the observer

pl ane OP. The lens F or a lens array inéﬁges | i ght source LS. Conpared to a
Fresnel hol ogram the Fourier hol ogranithas the advantage that undiffracted
light is focused to small spots in the observer plane OP. |If these spots

are outside the observer window, the undiffracted light is not visible as

. o o o o o - Y



hol ograns (CGH), especially real-tinme or near real-tine hol ograns, e.g.

vi deo hol ogranms, which are made up of individually controllable hol ogram
cells; eawb0@ldsedddspl ays conpl ex-val ued data. Besi des ®CiIEP3(00s0EmT9ti me

vi deo hol ograns are of particular interest. Electro-hol ography ains at a
realization of CGHin real-tinme. The el ectro-hologramdisplay is
effectively a Spatial Light Mdulator (SLM with controll able pixels
reconstructing object points by spatial nodulating an illumnating |ight.
Thr oughout this specification, we will refer to real-tinme hol ograns as

vi deo hol pgrafse dr@sepaRis obkbhee dindbwdeori for evcHegehol ograns al so cover
Optically Addressabl e SLMs, Acousto-Optic |ight Mdul ators (AOW or the

| i ke which do not exhibit separately arranged cells. In contrast to classic
hol ogr ans, i ch are stored. phot ogranphj cal | [..in another suitable way in
the form &f %ﬁ?@??@?&%@%ﬁ%‘?R@?‘mﬁa%ﬁ%?“oﬁ%m exist as a result of a
congut ation of discrete hol ogramdata from sequences of a three-dinensional

scene. During the conputation process, the internediate data is stored, for
exanpl e, by Eielocation of apabservensteyes aia teicked angi the steyicgeamaliRridheof a

Cher D scenddrtiar aheRET i onsShR WiRdas hat e Beger BB faPOnen
patterns or \3EwERghdth sisedlrddindowAsvesxwhen Reolgy alsnet eameeel s Spat i al

Li ght Modul ators (SCMs) are devices for spatially controlling the
conpl exval ued data, i.e. the magni tude and phase of the anplitude of each

col,qur conpapen f light.. The c¢ol our ded by being spatially or
teﬂ@orall? %h%ﬁ@%ﬂﬂﬁx*%@géﬂﬁﬁ”ﬁ&gé%ﬁﬁgﬁﬁﬁggﬁ%gblIable hol ogram cel | s,
each bei ngseparately addressed and controlled by a discrete value set of a
hol ogram data. SLMs can al so be conti nuous and not contain discrete cells.
To achi eve cbhiedevieadvditelgvisiorspatial nultiplexing in a cell based SLM
each pixel in a cell may conprise col our sub-pixels, each sub-pixe

di spl ayi ng one of three or nore primary col ours. Depending on the kind of
vi deo hol gorewa gegiedidd rsiBthediaiélies. sub- pi xel s may be used for encoding
each of the primary col ours. For instance, a detour phase encoding, |ike

t hd5known Burckhardt encodi ng, needs an arrangenent of three subpixels for
each col our onHonent. Taki.ng into account three col our conmponents, the
nurmber of ®*su RULE 13 at%"%'“gé”emcﬁe for a hologramcell (i.e. there are
three primary colours; there are three sub-pixels for each of these three
primary col ours, making nine sub-pixels in total. In contrast, the al so
known Lee eenthedeyiceds aimedicaldmageudisplaysleyiceand a t wo- phase encodi ng
"requires two sub pixels for each colour in a hologramcell. Each hol ogram
cell is encoded by one discrete set of hologram data containing at | east
anply tUde-a”ﬁhé’t}%%e'ié‘ﬁ%iﬁ?éryﬂﬁoﬁﬁaﬁorﬂﬂiég[éycdé\ﬁéé. conponent; said data may
be zero or have a standard value or may be arbitrarily chosen. The hol ogram
data of a video hologramis continuously updated according to the schene
driving.the . Since.the enti,re hologramis made up of thousands of
cell's, ?ﬂ%?ﬂﬁﬁyhné%aaeﬁﬁg@“&ﬁqﬁﬁﬁﬁ%ﬁ%géets of hol ogram data. A hol ogram
data set contains all the informati on necessary to encode one single video

hol ogram cel | as part of a tine sequence to reconstruct a, three-di nensional
scene. A dedhcaetbaddfigeseratinga helogimmte epeonsiustiem el aRwoRIes UsINGA pr ovi de

th £ t [ ; ' t [ i xel

of 2o Ephiey AR poeR P tet e BEPERSICUTRI FRrar ARG ERBAALE, 1P 5,
the typgystémtitaalishMats athoigtarsbeaing hrediurhj espasinghe stepsoofi nent . Many

ki nds of” SLMs, |ike transm ssive or reflective liquid cr%stal di spl ays,

mcro opti c) awsingte cP@PHasia siensrataites Hologramh ke RYJRgiambearipg
optically addreﬁéﬁﬂ"§LNt and acousto optic nodul ators can be used in

conmbi nation wth this enbodi ment. The nodul ated |ight energes fromthe

hol ogram wi () t&eangingiforite imagepiase otither ligihtisausteytocomincild ed and

propagat es through the free space-towards the ohserver in formof a
G Yave 11 oneBprosimalelsits D8 bangit das abRSHEr 8 ePs e eRblshedHRRBITte SLm
with the hoIogr?p%gﬂqﬁe§géoﬁﬂHﬁﬁén;he wave field emtted fromthe display
to reconstruct the three-di nensional scene as desired by creating
interferences in the view ng space. The present enbodi nment provides

real -time or near real-tine control data for each hologramcell for the
requi red wave nodul ati on by conputing anplitude and/ or phase for a given
wavel engt h. Annex | : SUMVARY OF THE EMBODI MENT The foll ow ng indices refer
to figures V1 to V5. The object of t & enbodiment is to provi de a net hod
for speeding up conmputation of conputer-generated video hol ograns, said

vi deo hol ograns al |l owi ng si nul taneous reconstruction of a three-di nensional
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The reference plane may co-incide with the Fourier plane of the hol ogram
(which is the sane as the image plane of the illumnating |ight source);
however, wben@/ice91a degree of tol erance and an observer PeTApPe@splimced
sufficiently close to the Fourier plane will see a properly reconstructed
scene. The degree of tolerance increases as the pixel count increases. In
one inplenentation, the first transformation is a Fresnel transform and the

second g ransfqr ' [ i Efer f T ' Lon'
houl d e orp Rl AT biadentth Flm ddRe 3Bhil Wehddberah M SatFbH

conput aheadier NG sauk thdtat catseemtisplaydevide fpgemratahedgtaphic
transformati on. Transformations used 1n the normal, mathematical sense are
ner el y reppReikiGHens avsording iy te-methnchebA 8B9Vaor e accuratel y described by
Maxwel | i an wave propagation equations; transfornms such as Fresnel
transforns (or the special class of Fresnel transforns known as Fourier
t(rjaBSf oCs) tj&h&ath@@@ﬂdis@ﬂllﬁlﬂhgaqlml E(ue'finmg' a)n'fd,eohufjlogmmd t?ferda’taibem:gl e ]
advant age: because they are ebrai,c as opposed to differential, ey can
be hanoqqétﬂlbutedao‘c%ﬂm@févqrb@a%l r%C@eriﬂ at arismianievice: fhe driadeng sy sate
for err; : n%%ﬂ f ! i {n VA . an
iterat“gééﬁg%ggggn%§§9P%&g%nggz eFﬁg@%ﬁ?ﬁgEﬂ?g?ﬁ?ﬂ%ﬁPgﬁ%?ﬁaﬁﬂ@T3ﬂ§§¥Qer
wi ndow raethadhef Aaboge.am | ayer. In order to reduce speckle noise, and
enhance brightness or diffraction efficiency and brightness definition in
the reference | ayer of the scene, the object data sets may exhibit an
apRpoprpat e /Q'&éﬁﬁ)u‘ﬁh tde'vhiétédﬁbte&-t@suﬁpl?iﬁ#é‘@eﬁﬁiﬁ@%iﬁ@é%lébréﬁf fobytion. In
contrast to prior art solutions, ey performng the first two of the above
st eps atisplayideyicedotdsiusedhaidisplaytdeviae hgeangraie knlographinyiesongijuetipinsed wave
field is_cal.culated usin diffraction fornul ae. Because of the

super p0§qc[qr%|ﬁg(;?tﬂ?ﬁ mq%h%(?QFélﬁH(Wg\'/e fields, this aggregated wave field
contains the entire optical information about the three-di nensional scene
within the achieved accuracy. In a preferred enbodinent of this enbodi nent
al | objlect dAhdispday screen when ysed inoa display deiee agsiafigad @boNe. sane t ot al
nuryRer of discrete matrix points. |If the nunber of matrix points is

i dentical to the nunber of scanning points in the hologram fast algorithns
can pr ef er abA holuyrapleid réesnsthetiontigeneratedbyt the glavicecdsfinedsatsbver. ocessi ng
steps to adapt the resolution to the respective |ayer, such as

i nterpol ati on or over sanpling, becone superfluous. The nunber of matrix
points for all layers results fromthe nunber of encoded pixels of the SLM
in the hol ogram di splay. A major advantage of the enbodi nent in conbination
wi t h t h@onceld.hdlLARGEOBIEN TARBCOME TRUGT D 2004/ 044659 is that before
transformng the reference data set for the aggregated wave field in the
hol6gram | ayer, the area of the observer window(s) in the reference |ayer

can be Aﬁé%%ﬁéﬁcé?om&éo ihb@?gag@gﬁh JAiGPINE §8MES BhablRah kbBgriphdc of the

SLM |'i gh ator matrix. T ent of the observer w ndow naximally
cor r esprecdssiniictiont dfeamebjestitache genatated;dhe idevideantluding aightsatwee ands t he

image of the light source .used for recqnstructiqn, when reconstructing the
hol ogr a@ Pﬁﬁ?"ﬂes%{,ﬁ“%?%ﬂlb@'f'%‘?e? Lo{Pﬁf%mT : @gtrBe&H_@’ef fect that the

conput er - genghatedd thd §ige dTohe B8 RsttieRIAIbL)ECt S delfdrnifad 8y ithe BizeWTltie needs
to realize |ower diffraction angles conpared with other Solutions, all the

nor26 i fdishlaydndinaidhe pesiodidify intefal @aseciategdewithtite helograre-heariagraediuayer

have t hg same punber of, .natriX i nt. s, T, j on of
anplit u@’g Rﬁo{lqﬁg&ﬁﬂ{e&ﬂégﬁeaﬂtdeﬁ%&ﬂf"géﬁbg%er ?ngpg ﬁ%érggh@mo%”ﬁ]%géﬁessi ng
speed ajRBicirtAatrb¥ontilittadimade pan be@dedl . in conjunction with a known
position detection and tracking device for tracking the current viewer
position, the dinension of the observer window can be greatly mnimzed to
benefi t ! vant age. Further, WO 2004/044659, as noted earlier,
requireéagﬁgbéog%ﬁgﬁngy i ntensive operations perfornmed on every single
poi3t in the scene to be reconstructed. Wth the present enbodinment, it is
no | onger necessary to performa conputationally intensive operation on
every si ngl ethemphsarverovindow igslacad atthe imagstplane At e light iSOHICEE r om each
section layer to the virtual observer windowin the reference plane - where
the observer's eyes will be) is perfornmed on entire section |layers, rather
t han each individual object points in a |layer. The second transformation
goi ng back fromthe virtual observer w ndow to the hologramlayer is even
noreefficient since it is just a singlg operation, yet encodes information
for all object points. In a further e di rent of this enbodi nent, each

obj ect data set of the section layers is based on a virtual area size which
depends on its distance to the reference |ayer. The section | ayer areas

Y



transform For this, the anplitude values of all object points of al

obj ect data sets are nultiplied with a Fresnel phase factor, which depends
on t he diwbDanwaead19t he respective section |ayer to the refrmpeoseiisayer. The
Fresnel phase factor has an exponent which depends on the squared

di fference of the coordinates between each original section |ayer and
reference | ayer and other factors. Mich processing tinme and conputing power

are thus reg . Y. l. nat | . ding to
2 brefor ra e S8vE8 8 BhpRih SUENTRIa BrES inte R TR RR B i3l cnent e
by dividi ng hblegeimfig gélhéralt_édiahah obsernet plaris atowkichrthe obgdiverduglesshasts so
that these steps can be performed with the help of fast Fourier
transfornati%ﬂ?kFEﬂT) in conjunction with further processing steps in the
formof nultiplications with spherical wave factors. This nethod has the
advant age that dedicated el ectronic hardware such as graphics and/ or

hol &gr aphy atiagtheloyrapstiic hecorstdiction caprgutiur agx\)ﬂhd@whhim velmne ofied
har dwar e i ncl udes at |east one dedi cated graphics processor w th known

modul es for BY {hg hgjogram @ndehe\nkgervesypda%i ng st eps, such as i mage
rendering, and at | east one specific processor nodule for perform ng the
Fresnel transformations with the help of fast Fourier transformation

routi nes. eSuThere isamssisgesvémwindew for kach eyegi t al si gnal processors (DSP)
with the required FFT routines can be nade inexpensively using known

met hods. Recent advantages in common graphi cs processors enabl e operations
sucly as_FQUI ARToHSEARS LARAhAG: ERBrdlAna) 1hAG Sgt1on 1avers into the -
reference |l ayer using so called"shading algorithis. In order to sinplify
the conputation of the wave fields, the transformati on which describes the
propagation of |ight between the original section |ayer and the reference

| ayer is rrodl he deraligpipf engbsarveichayesake agked andihe devicagan@lteatheon (FFT)
and two nul t § pl. ' Ay i bj i : s. The
first phase Potisf ol dssyitlboteas arRls e BRF e hSeBECah i &Y | er
and on the dvietwethcaudhetaeeobsanvgr waldove evemwhenyraoviagdis ef eehead| ayer. The
secaond phase factor depends on the coordinates in the reference | ayer and
on e di stance between the original section |ayer and the reference |ayer.
Dependi ng ,on j ' ght 4 ical system one or both of
t hese phas‘e -Trg%?'g@r%r@%dé e@tetdiodngm%:%r}rs’ﬁfaﬁ?é\%g%%@ Thus, the procedure of
transformng the distribution of the section layer into the reference |ayer
can be broken into three steps: 1. The anplitude of each object point is
mul tiplied® byheseviceriga tgleyisdon.act or. 2. The thus generated products are
used for a first Fast Fourier Transformation in order to transformthe
conplex light anplitude of each object point fromthe original section

| aypg®r t o teheTheldeviceds alrayktitnedia debieet hus generated transformis multiplied
with the second phase factor. The transformof the reference data set into
the hologramlayer, in order to generate a hologram data set for the
aggregat ed vi [ t he.scene, can al so be expressed by a
transforngtigﬁgggggkﬁgﬁﬁghﬁkg |é " wave propagation by a Fresne

transform In order to be able to performthis step, the transformation is
carried out according to the steps described above, but before this

t r ansf or nett | GRe demiserspapedical rage displayideveasti on | ayers in the reference
| a are superinposed by way of a conplex addition. Also for this Fresnel
transformone or both of the phase factors nmay be set to a constant val ue,
dependi ng ONTh8@eviRklis BBrhilitary dhforingfibn displdiedevtécal system A particul ar
advantage of this enbodinent is that a reference data set for an aggregated
wave field is generated by adding the conputed reference data sets of al
section - .he. tr. Lon.in the hol ogram |l ayer, this
aggrega?égxﬁg€%fﬁﬁéggp@%$$%yﬁ3§ﬁgg%gg%ggfor the video hologramas it
contains the entire threedi nensi onal scene information. This all ows

si mul t aneous reconstructi on, of the tmodinensionaLﬁ%gEges of all section

| ayt s And tAugethre oligeneeating a 8elRIraptie rANSAYFHAD £ 8NARIeEISER one
wants tg; : S | AR I ncodi ng
b ocess TSP IRIGRET 8 e, e R g S R B A ot P or
of the system todllagimate arhadlograat-bearipy ceismpagmbpesingdte steps b prior art,
the object data of a reconstructed three-di nensional scene has to be
conpared with the original three-dinensional object scene. A conplicated
iteration process conprising many tra ormati ons between the reconstructed
t hr eedi nensi onal obj ect scene and the | ogram | ayer takes place until a
desired reconstruction quality is reached. Qur approach advantageously
allows a much sinpler iteration process. As the reference data set contains



The digital signal processing device can be a nmulti-processor which has
several independently working sub-processors which sinultaneously execute

t ransf or meDI2006/066ubi nes (TRL , TR2). In order to be abl ecr@®pstoswhisaneous!y
execute at |least a certain nunber of transformations, a resource nanager is
requi red which dynam cally assigns the transformations required for
conputation to the avail able transfornmation routines depending on the

content of the three-di nensional scene, The dat f in the
ref erence |<%&eP55¥9et%8%‘§8r O@Wrﬁgeraﬁ?&ﬁﬂfgmﬁg ﬁqjhbgé}ﬁhb%aq@gpendi ng on
the scene cont gpddiufne data sets can be activated at various points of timne

and even used several tinmes if no changes occur duri n%ﬁsicene,rmti on in
certain seéb) omraagingstherapticahsyséemcand Be laglograsm syeh thajdhe size of the

transformation he Lect, .daf. ; ik ! re
assigned a nunﬁ%ﬁi’orﬁt@?&eaqc é@gg 'g dge&é@r&lﬂ g%tc?&ﬁtp gfé%%@sth %g?g%%lgggn‘gﬁf&ﬁrgei ng an
nt hspower of 2pefinarity inteRial BEsd¥AEIvATH (¢ BblogHim DivAihyEaedioen, fthact i onal
principle according to the epbodiment is described belowin detail with the

hel p of a pref eriedicéiganiatmsteatidaterminiag e §128rofi PRRETEPGVINGOY shows
(not to scal ) thiafoA AL HERcohSinEREBITEE G BIsbR. { hr eedi mensi onal
scene and the reference l'ayers require or the conputation of video
hol ograns. Fig. V2 is a schematic diagram showi ng the signal processing

device for conputing video hol ograns, according tq this enbodi ment. Fig. V3
oS mBar Aodharen PRRETTISSEy RA tlels IRENIRG 4V ph SoTagath B E BIA ¢ o
acggr di idr'H tHER RicauSks a Héplal!desidediosseridiate holegiaphie princi pl e
of q?hetﬁ?&%@ﬁé:ﬁr{%ﬁegﬁ&gﬁ%ﬁgcaﬁ%g aV5 ‘i)l Pustrat egéet he sub- s?eps executed to
cor r ectretorestroxtions aeoomnling/td thesmethadhef A abpueer - gener at ed hol ogram Annex
| . DETAI LED DESCRI PTI ON OF THE EMBODI MENT The follow ng indices refer to
Figures V1 to V5. The conputation of video holograms with a hol ogram
processor i s\ hrsgeH BndRELiRg dapRdefhing™ ¢iiEBHoksyra, ané aata Beinyi 1 t ual

t hr ee-di nensi onal scene, including values for spatial distribution of the
| i ght atigtribuiedeaverma netwrasaod recaved apatdisnlay feviegt thetdriadejng saeh Hhat

2 61 ot e dos Ry biico 36 SEhe R pERr PR Feb R bhE AL TR, O

- case ofmathodldfectbo@ent file format BMP for each discrete object point of
t he threedi nensi onal scene, a set of conplex col our object point data RO,
&), BO for the respective two-di nensional coordinates. The data nenory NMEM

al so provid i nf i f i ot is
ol e “7ae iy SeRlERdRRd b Sonh et e BRSO BlagtaRT e a |

al r eadydigplay ideeiteito dalee fthatdisplayl eevicertggehcratedrolographirreconstsuctiomsut ed by
the processor fromat | east one second file containing additional

i nROr meageording do the methed af HRPOVEt andi ng of the conpl ex processes, one of
the three spatial coordinates (here, the y coordinate) will be neglected in
the foll ow ng description. The assignnent of object points of the scene to
mat ri x [oi nt/s didplay screbhlwhenMissstini adispiayedavite as definétl pbodeces obj ect data
sets OSi ... OSMwith N matrix point values. Al data sets contain the sane
nunber N of matrix point values. This nunber N isdeterm ned by the nunber
of Pixaks N & pBlodriihib redinsHidtibA g@he Eba by, the delticeads gemapansydll compl ex
val ues. If a Fast™-Fourier Transformal gorithmis used for cal cul ation of

t h@5Fourier transform N has to be reduced to a power of 2 , i.e. N2p wth
n bei ng.an intege I d, N . i spl ' 4280

pi xel s %WFgrﬁa é’%pt{%—r&\ﬁﬁs’\lﬁ@%%@aﬁé@y %ﬁ@%\%ﬂféhm&’é& , ot her
Fourier Transform al gorithnms may be used which do not require 2n i nput

val ues and hence the whol e display resolution N1 could be used. Seen in
conj unct.i on Aimethsi @f ewgoding @ vigea holngrama coryrrisindthesstertipfrent and

illustrates wth cene i [V ] f virtual section

| ayers Li ..@?L fﬁe%%%pgﬁtgh%hg%gjéﬁ}t%g? rgﬁg;?msﬁﬁf% ig. V2. The slicer
anggyses in @)knoyefining agrotseevetarihdowthaught which zhe reddrstructal oljecbbj ect
information stored in the data nenory MEM assigns each object point of the
scene with a mat rWil Rse@n;Prm, and enters according matrix point values in
an object data set OSm corresponding with the section layer | _m For the
indices, 0 m< M and 1 <n N, where Nis the nunber of matrix points P in
each layer and the nunber of matrix point values in a data set. On the one
hand, the section layers Li ... LMare defined arbitrarily to determ ne

di screte object data sets of the scene,, irrespective of whether or not the
scene exists in reality. On the other %nd, t he sane section layers Li ...
LMaimto define the spatial position of the reconstructed scene 3D-S with
respect to the video hologram Figs. V 1 and V2 therefore show the desired
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in content may be jointly used. This may apply to section | ayers which show
a picture background. Both eyes will then see the sane scene, but from

sl i ghtly wobhs@tosdipecti ons. According to a particul ar featrmpeoosiiishe s

enbodi ment, the digital signal processing device contains an object data
set manager which conpares the contents of correspondi ng object data sets
to alternately assign only one of the two identical object data sets to one
of the two %trz)gna'tra%t %ﬁ%@%ﬂﬁtﬁtéea&éotfr@r@éématwmomrétw ey oi d
super f | uous "processi I'n contrast t nown sol utions, the réeconstructions
are viewed thr ougimmttaand/omtbtaatt aadbat/formai andpagdrtion Dﬁ’d’tajlmlegmd spaces
whi ch are defi neg g nary connection faces A 1 and A2 stretching from
t he observer win Phe |ightnmodul ator matrix LM The 3D-S
reconstructigns 'B?%oa %htd fhefﬁ&!?g_ra% -be8Ang m&EhimM Holdipaphie fffolALBEH am

| ayer HL or ‘i'nt ersect | ayer he observer w ndow Size is sufficient if
it Bovers the |atr@ededstozecmstmttaty@pomhscslpbldnathat:at@as even it may be
reduced to pupil size. Assum ng a observer wi ndow of 1 x 1 cnR di sposed at
a distance of 1 mto the hol ogram | ayer, the nunber of pixels required for
t he comudigsnoEeangkbed vi deo hol ogramis reduced by a factor of 2,500 ...
10, 000 conpared with a light nodulator matrix with classic encoding

met hods. Fig. V3 shows the position of selected |ayers for the execution of

t he transfor d_ f Only the first virtual
section Iayel:?e‘a ngﬁﬁﬁ{emj?gtr Q{ﬁ#”éf %/@ﬁﬁ%ué&bkshom However, the
coppribution of all wave fields is always required to corrpute t he wave

field of the section layers Li ... LMin the reference layer RL. In order
to save cenprndodingisisich thakenpeseasisicignnavdiiegt onirwerse hevwderdrnsiedenes,

for several % 0e bIFRITS BRoBRRd P ewinBR8 s Rt he SRS eve'-?s“sed
content. Fignusthesprvedi n detail how the anplitude val ues Am -

AMN of an object data set OSm of a section |ayer Lmat a distance of Dmto
the reference layer RL are transfornmed. To facilitate understanding of this

| ex pro Equat| on

(DfBshoue-  rrciseanaudiel 6 BFET st R A VRS defindd BYitne =
denot es t he Hudsgrani and Bouitualrobseresfwindei tmou‘.tgh)mtﬁcﬁ theeobseridr ¢al13v1ew
coordinates xmin a layer with the coordinates Xo, i.e. froma section
| ayer situattBd r@t‘torbﬁt@i“gpance of Dmin a reference |ayer.As nentioned
before, depending on the collimtion of light in the optical system one or
both of these quadratic phase factors nmay be 1. The equation (2) (2) Am
(r)Am * &l Fhetetehhmbsetles wingbwifoideadh éydn of a matrix point val ue
multiplied with the correspondi ng phase factor F 1imm in the |ayer Lm

Fi g8l |y, equation (3) shows the result of the Fourier transformof (2) and

the mul tipli el y depends on the
coor di nat gs &iggg&vﬁt% vergpvdoggﬁ erﬁ@( /ﬁcg'l"r eference layer and the

di stance of the respective section Iayer to the reference layer. It defines

the conplex anplitude in a matrix point of the observer w ndow in, the

r ef er encee| abhe sizg1os thre gbseverwiriaw istrlellpiegsasa danetion ofihe gsiodigiyut i ng
process so t. igital signal processor circuit can perform

t he conput at' F%&V%foqzﬁ Ql?@n%'g of video holograns of a noving scene for both
eyg@s in the formof a real-tinme nonflickering reconstruction. In order to

conpensate for errors of the reconstructed ag regate field in the observer
wi ndow OwW th%tloﬁﬂté@@Pf an absporseavesaretiaske therflevige ¢ancaliei tbe process
shown in Fi c i.bution
| n the obser es)/?cm %Q%&I s%hvér g@&%%bﬁgé%eﬁﬁs%e%ﬁemgméh &

: Char act er ivdéwaBr hté‘ad't chderde Mwint owhevenolvheminmaving discersherdieard. t o Fi gur es
V 1to V5. 1. Method for conputing a conputer-generated video hol ogram
where object data defining objects in a three di rrensi onal scene is arranged

tucof mondi ot ek He RhBA R TFrdlatsoradt? . CRG0, P ooram darg -

set (HS) can be cal cuI at ed fromsone or all of these two-dinensional object
data sets (OS i ; conprising the followng steps: (a) in a first
transfornntl'ﬂﬂﬁbcmglé)m %wgtmsd@m@ﬁee&ﬁtlabafeé@lew&toat set (OGS n) of the
virtual section layers is transformed to a two-di nensional wave field

di stribution, and the wave field distribution is calculated for a virtual

observer window (ON in a reference |l ayxer (RL) at a finite distance (DM
fromthe video hol ogramlayer (HL), (b) the cal cul ated two-di nensional wave
field distributions (DSi... DS M for the virtual observer w ndow (OW,

for aII t wo- di rrensional object data sets of sectlon Iayers (L| ... LM, are

o o - o o T 1 o o . .



same matrix structure as the video hologramdata set (HS). 9 . Method
according to any preceding characteristics where the virtual observer
wi ndow ( GWW 200%/06boa9r ef erence | ayer is set to be smal |l er pChaP2@s/0€33001 toO
the size of a periodicity interval in the reference |ayer and | ocated
conpletely wwthin one periodicity interval. 10. Method according to any
precedi ng characteristics in which the reference |ayer co-incides wth the
Fourier pla eristics 1,
where each o j%@? ggatlrg(ﬂse%gfn %e&nbpi’%})tg%%éﬁg??ﬁgﬂgt@gd%?@ét\ﬁ% correspondi ng
section layer (Lm) , which depends on its distance (Dm to the reference
| ayer (RL) _ll t hod accordi ng. to, characteri ?tl cs .11, where the area of
each sect Ponl Mapelogramhaarngdnegiun isthetishlan of digamingdaVits: y faces (AL |
A2) which connect the edges of the virtual observer wi ndow (ON and the
edges of the video hol ogram 13. Method according to characteristics 1,
whebe t he eseTite bolgramdrearing mediuav & thiestisplay of BImedicalimadeodisplayvi r t ual
reference | ayer. (RL) are set such that the entire reconstructed scene
(3D-S) or paf®¥c%f it appear in front of and/ or behind the hol ogram | ayer
(HL). 14. Method according to characteristics 1, where the first
transformation is a Fresnel transformation whi ch conprises the foll ow ng
sub- st epse Mihe hplogcahibsariog mediuanjs theutieplaplotia nifitarp infeanatiabgisptaypoi nt
of an origi @1% .section layer (Lm) with a first phase factor describing
spheri cal MC&F1 m) , the exponent of said factor depending on the
sqyared coordinates (xm ym in the original section layer (Lm and the
di stance (Dm between the original section |layer (Ln) and a reference |ayer
(RL), TeancgpiGriindsapplication inlofkercedndextat ed products for each object point
(Am ... AmN) of the original section layer (Lm) with the help of a first
fast Fourier transformation (FFT) fromthe original section layer (Ln) to
t he r ef & enck nhaied of Blab\erdw\gta RblogrdpHie rédorishriclitw of Salobjddtiuemgtd ansf or ms
A mMN) with a secon hase factor describing spherical waves

E F2rm) dispiay deyjserasitt a eompuiter, ftla%ﬂ@wcaerpféhdnnl@ lightsearezjand @a aptisebi nat es

(XugY) d he ori gi nal
seg |on§’3}% %ﬁodl@rﬁlhgféého%?% %%rgﬁ]&\ #ﬂﬁpbécﬁcﬁ@[?%ﬁggl%% cs&fl where the
second tranglf orusig the compltp te generdtela hcﬁl@gw‘n@bﬁ&hemlo@mmﬂb@mﬁgl ses the
foll ow ng sub-steps: Multiplication of each conpl ex anplitude value (An) of

the reference dﬁ?é‘u%tth%lﬁ OQKREHNRVIRG PEEN SRESESH seingr thgevetion ¢fg spheri cal
waves (F3 n) Efé‘?@.ﬂ?ﬂtl of said factor depending on the squared

coordi nat es (xo a) I'n e'reference layer (RL) and the distance (Dm

bet ween t heb) ef:&nmnmﬂnb&heho(@:anaming liee hightegpuace bag @ptiCallgystem so that
Transformation E t he t hus é'ul ated oducts of the conplex anplitude
vakes (A ... RRyegpRsir RBjeS! trVisib cond fast Fourier transformation
(FFT) fromthe reference layer (RL) to the hol ogram | ayer

(HL),Mul tiplication of the thus calculated transforns (HT1 ... HN) with a
fourt h BhaseAdata oarrieepmgrlammedpmerdataldeﬁaingsa (liﬁen)hqlogr‘am dh@odatnonof said
factor dependi uar,ed coordi nat ( n the hol ogram | ayer
(F1) *arfisreRie i benaicauea s the s oy desmel At VB ) and t he
reference layer (RL), so to get the desired hologramvalues (H ... HN) for

the hol ogram data set (HS) used for encoding. 16. Method according to
ch@bacteri stAmethad of distibutinoedatetdefininga wideoshalogram, thetdatabeinge phase

val ue. e U2 B Fre R e o Miseipt DBk icX fost Baifhanify BeSdna) *or
second ércuiRidaidiRg tHe methad Befiiéabbdveansf or mation. 18. Method according to

characteristics 1, which conprises the foll ow ng sub-steps for correcting
poi nt val ues of the corrput er-generated video hol ogram by way of iteration:

St 8 gork Sortilifg YeyRLaddiet Bobubb MR o8fh PaRPyiakh HRfodtbli & 5
bagk- t r displagrdsvide) m@aatrahsa\nmg besalencodpd exsingnipkirhetthed\difined gbbve. . AN)

of the target function to the hologramlayer (HL) to get matrix poi nt
val ues (Hi... HN) of the hol ogram data set (HS), C) derivation of

i Ty Aoy T sEpe MndIELSR] T Ry GRvibg Rbslatic o SLPEV AR Srm) 1o

t he reflemﬁngbebamtcod&lipsm thetmathdiddefinedtabaveof corrpl ex up-dated

anplitude values (Al ... AN"') in the virtual observer w ndow (ON, E)
formng a difference (D) of the distridution of conpl ex up-dated anplitude
values (AY... AN"') and original values (Al ... AN) of the target

function, F) back-transformation of this difference (D) to a distribution
of dlfference p0| nt vaI ues (DH| DHN) |n the hologramlayer (HL), G)
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transformations, said device containing: First nultiplication nmeans (M)
for multiplying the anplitude value (Am/ An) of values of an original

obj ect dave @&t066@®M) with a first phase factor descri bipoG/EPRIVSNHIIZA Wwaves
(F1 m/ F3n) , the exponent of said factor depending on the squared
coordinates (xm yn) in the respective original layer (Lmor RL) and the
distance (Dm) to a target layer (RL or HL), - Fast Fourier transformation
means (FFT) for transform ng the products of the first nultiplication neans
(M) fromtheir original layer (LmMRL) to the target |ayer éRL[HL , and -
SecondF mul tAglalegrapbie resansiTyation generaiad rpmya Relogram ancadsed sisHasdhen

anot her .aC escribing spherical waves (F2m/F4n) , the exponent
of saiﬁmﬁﬂgfg?ﬁgﬁ%ghﬁﬂ%g on the squared coordinates in the target |ayer and
t he di stance between target |ayer and original |ayer. 23. Device according
to characteristics 22, where for the execution of the fast Fourier
transformations all data sets have a nunber (N) of discrete matrix point

val ues i u I } n of 2. 24. Device according to
char ac?gf‘l% |Qs”§ﬁ?émw(§ﬁic?%c uldlérg%@frzryu‘lqtéi -channel digital signal

processor (DSP) for independent and sinultaneous execution of frequently
re-occurring conputation routines. 25 Device according t haracteristics
21, whiided BPIRgERMLOMPHSIRG ddegien; aEﬁBﬁ%i‘?ﬁ n fmﬂf'QPd%%’%G&Br 0Cessors

whi ch COTRCIrBEr £ SIMYId BBREUF RN SBIEL s SR TRINTR defmetiblingsdsiin,  TR2)
and a resource nmanager whic yham cal | y assigns the transformations

r ef{ui r edafacterisedgottbat on to the avail abl e transformati on routines dependi ng

th tent of t th - di i |, object ., I . ble t
o il aneo.diéediaut (Renzpaps duPraetian saie of it Sy R iiib Bidm: Tons. ' 26.
Devi ceracfiRirdbid g anid)as tisd bAKy réglon mfthe holsgramntel dricodednfegmatioacessor
0

for simultaneous conmputation of the hol ogram data sets (HSL, FEF? for both
eyes. 2far thetpeist, andds desticted iorsizeaata formsa pedion of theendire halegirEsthenj ect

o cct Sz ag Buch Bt TR o ERAld B bR AR Flisegty RbRFafracay,

objmct oftfdrd ark MofVEHle b tHX@SRHeR VieWing pesitibor mati ons only once in one of
the two signal processor channels and to couse the transforns in the other

channel . 28. Device according to characteristics 2 1, where one or all of
t he ph . scri bing spherical waves (F1 mm/ F3n, F2mm/ F4n) may be
set to%§%gkﬁ%ﬁ§%ﬁu@§rue. 29. Device according to Characteristics 2 1
adapted to switch froma three di nensional node to a two di nensi onal nobde,
depending on the inputs and/or what node a user se]ects. ANNEX |

TheoIj eti cul EngorinadssychdeataPn rapenefiiiote flest pPoinvaes Frigrtgapsform
ot mont s hiiE nOREkAHs deterptcalal AViekREMighe BPUNRAGKGIRRra Ot

Descri pti onnqistp@ypladéd. repetitions of a diffraction pattern. a) The

pi xel ati on of a hologramon an SLM | eads to a periodic repetition of the
diffraction pattern in the view ng plane. The observer w ndow has to be

wi thin one i odici [t erv [ j be small er
t han the berﬁﬁrbedﬁ%g?ﬁéﬁ%{crltlogr% &%éngwx’ﬁéwgﬁ%@ﬂ%a%ﬁﬁgﬁz t@ﬁe encodi ng
nmet hod of t elegram andy alvirkual ubisegreawindowhthrélugh deiich thenebseinesrstareview t he
periodicity interval and how much of it can be used as a observer w ndow.
b)2Fhe st andB® 6e¢StHEHRMs nodul ate nostly the anplitude and can be used as
anpl i tude-nodul ating SLMs for displaying the hologram One nethod to encode
t he conpl ex-val ued hol ogram data on an anplitude-nodul ating SLMis

Bur ckhar dé eqcobsargenirciow s dwerinmatelyhtcrdet o - phase ef fect. A set of

t hree nei ghbouring pixels is needed to encode one conpl ex val ue. For

Bur ckhardt encoding the diffraction orders (-1 st, Oth, 1st , 2nd , 3rd ,
etc. diffractiQn: L into three categories: Oth, 3rd
, etc. diffﬁgkgggﬁéﬂﬁﬁésgeﬂg@ﬁ?%#ﬁ?ﬁ%éﬂﬁ§Y¢Tracted | i ght wi t hout object
regonstruction 1st , 4th, etc. diffraction orders, containing the
reconstruction of the obéect . -1st, . 2nd etc. diffract

- . , i orders,
cont ai ni ng tHe sigeshhe aeseyar windowistaleatad agadupetion ﬁgepgé'eﬁ?dfv uct ed
obj ect can L , 4th, etc. diffraction orders. Due to the
finite aperBﬁ%%ﬁﬁgﬁ?ﬂ%hp%gkﬁﬁkels the intensity of the diffraction pattern
fall soff towards higher diffraction orders. Therefore it is advantageous to
| ocate the observer wndow in the 1st diffraction order. Not a single
diffraction order is periodically repggted but the set of 1st , Oth and -
1st diffraction orders together. Hence, the periodicity interval conprises
the 1st , Oth and - 1st diffraction orders. Its size is given by P.d iffr =
|* d/ p dis the distance between hol ogram and viewi ng plane, p is the

- " A b1 - o T .



can be enlarged by optim zing the encoding technique. If N pixels are
needed to encode one conpl ex nunber the maxi num size of the observer w ndow
is 1/ N ofwoheoguesdiedi city interval, e.g.: Burckhardt emrcodire@somsfnost!|y)
anpl i tude-nodul ating SLM 3 pi xel s per conpl ex nunber => maxi mum si ze of
observer window = 1/3 of periodicity interval Double-phase encoding on
(nostly) phase-nodul ating SLM 2 pi xels per conpl ex nunber => maxi num si ze
of observerruiLn = b Ol &d i i i it on
(nmostly) 'phgﬁ%-Ign%ﬁnaﬁ%geéiﬁéﬂlggygé’e%yepggélg%drlr%r%y%E?rqctl)lgé@Sgrmrr_%g :’frrum si ze
of obser ver pusitidnwf theeiriuatiobsaryer wireloved ssthas thé obrervensanveaini@gim@w a) | n
conventional, el ectro-hol ographi ¢c di splays the hol oqgr i S ated as the
Fourier Fre¥R¥ ﬁ?%ﬁ?ﬁ?%%bﬁgﬁvﬁéw&bﬁ?‘&?@“#h%‘ W@X%@aﬁ% 4 @ﬁhfgghobj ect size
if lowesolution SLMs are used. In contrast thereto, in our

el ectro-hol ographi c display the hologramis cal culated as the Fourier

t r afisf or m oReichasinbsted \abjecticodpriseShngltiplegeintso a smal | observer wi ndow i f

| ow-resolution SLMs are used. The observer w ndow serves only as a w ndow

t hrough which the observer canview the reconstructed 3D scene. The smal |l
observer w d?@@% ! o ABdeR orlth al told nbeaFi i RTPFT fiamnd i f
the eye pélljmp?ﬂg;lﬁs p 052%?/ tra?koedé{) albt§OI{I)%red occgppgﬁ‘ggdlgﬁﬁnhﬁfﬁ pl e obj ect
reconstruct soreen.n a frustrum defined by the SLM and the observer w ndow
can be avoided if: Either the encoded area is appropriately limted. This
can be done wth a geonetrical construction (cf. Figure 2 and Annex |11,
copgert G ) TheWlo@ah? i ehcodt@aite disoRbiif el teR@idiés. The hol ogram
information of each object point is encoded only in a small encoded area
whose size and position can be seen in figure 3 . The encoded areas or

el ement ary/ proj.ection hol ogr f al.l j.ect I nt re. superinposed on

t he hol ogt a?ﬁhe fEﬁﬁQr\%'l’ @n?”‘?qgaqrgsh@qgtﬂ)@%%y:'? iao'HBg'Imequ@%ﬁP’lﬁeecti on hol ogr ans
is to slice the object into object planes. The object is limted by the
frustrum Each object plane is propagated with a Fresnel transformto the
observer ai dthevholbgraen & éndadeshanitota displayring garsingodryice.The sunmed Fr esnel
transforns are then Fourier-transfornmed to the hol ogram plane. This nethod
i n%rently inplies that no nultiple reconstructions can be seen fromthe
observer : ol Bpot ot ype di splay was built.
Using a c%mnm;%\é#%\ﬁée?gféﬁ%r?gc lﬁ@@e@@%’ggg}z@% th 69 nm pi xel resolution a
observer window with size 6 mmat a distance of 2 mis possible. This
results in an el ectro-hol.ographic qlspl_ag wi fh. 20" screen diagonal. 3

Mul ti pl ex? nd her deMdeR 5 Bf ErMALRRRiSPIBY de¥ifSci ng t he observer wi ndow to
a size slightly larger than the eye pupil the resolution and (therefore the
nunber of SLM pi xels) can be significantly reduced. This inplies that for
ongOobserver at |east two observer wi ndows are necessary. In each observer

- Wi ndow a reconsitruction af the object in an appropriate perspective can be
seen. 'Qﬂf@rp?beﬁﬂ)‘g?%ﬁ’&!ﬁa%%é@ Pmerlrﬁﬁ’lnh)ﬁ?'exi ng of the observer w ndow can be
used. a) Tenporal mnultiplexing nmeans that the observer wi ndows are generated
sequentially. This can be done by synchronous switching of the |ight

sour cesA.and A hethad ofjenseding @ vida hplogramdhahearn resoastracky pging of an
sequenti,al ly illum netbed Tq.avoid flickering the switching rate has to be
suf fi ci GHesty CHNGHSING. ?Sb‘?%?terably at least 25 Hz. This requires fast LCD
papgl s whi chyoRirLihtearbyiohartdhe halsgrambihforamtibarsptelyordbat singlepsoiat, s.  b)

Spatial nmultiplexing nmeans that all observer w ndows are displayed at the
sane t ithe.regiendaeing therenly srgientin se hﬁl@gé%@ép\ﬁé}mpr\@lf@&@aa%?%ﬁsét B‘P'Pg

separated,in the Vi ew . 0 . ~hal urs.

Th o cebplbEstiofd Bibirs Rfrats SR By B vBP e s Hiotadaht e 858 ana &
beam sphdihg elick tedt ragitipled@icbhstructiosis. of Ahstopaihheausspt byc highet difieactiorf or i mage
separation / beamsplitti ng or techni ques, known from aut ostereoscopic

di spl ay@demmarseneisdsibleat dglinad,yigwdngPesitiPBnt i cul ar masks. 4 Hori zont al
and/or Vertical Parallax A full-parallax hol ogramreconstructs an obj ect

hol ggr aphically by coherent superposition of waves in the horizontal and
verticag. di radatpostrieGpvegrammed fithi data Idefihingge videseralegram, ile wata oobser ver
region the reconstructed ohject facilitates.notion g%ial lLax in _horizont al
and verthecgaries beipgsysh ﬂl“'?‘tldgc%usfeéaq‘ d@gfaé((:«‘fe_w% ggRerale pAIOMRargpL s ver

regi on j j gh resolution in both horizontal and vertical direction
of the @%ﬁédﬁ%\}% the requirements on the SLM are | essened by restricting
to a horizontal paral lax only (HPO holggram The hol ographic reconstruction
takes place only in horizontal direction whereas there is no hol ographic
reconstruction in vertical direction. This results in a reconstructed
object with horizontal notion parallax. The perspective view does not

o o Y M



with an electrically addressed SLM which does have a pixel structure. This
may result in a residual pixel structure on the OASLM and therefore

peri odi c wepbicmtdions of the object in the observer w n#oWwErays0€C3I8aY . Hence
it my be useful to apply our nethod to an OASLM or ot her continuous SLMs. 7
Conbi nati on of HPO Hol ogram and Spatial Miltiplexing Spatial multiplexing
of horizontally aligned observer windows is preferably used in conbination
with a VPO Vertical Parallax Only-hologram Horizontally aligned observer

w ndows require beamsplitting el enents which split the beans emanating

f r om t h€- sSLM\Bethedmfdistiibuting/patandefiningimvider belogramntheadatd Hajndior i zont al

line |ight; - ially i in the hori |
di act i SmrEpfEl 878 #HeRof dnd Rkl 4t HRBEYI iod e CBia Broérsuihinaty
|i mi t editeauyedihd dispytdevide ©) garsthte & AbIJYRAM SPHéfinddabovd)i ch can be

tregted in the sane way as for conventional autostereoscopic displays. The
lim<ation of the observer window due to the periodicity interval and

di ff ' I j ' j . di t] wh th

nor i zonPal 1 serul deyiBE abiielito sUBplddsh B F el oldBBT 1S 8 a

di r ect i displaytdavice ®© msa&a&ﬂisb%é@&@t@%ed@ht@@hoﬁdréﬁﬁ@é definéd dbsgam
splitting. In principle, it is also possible to conbine a HPO hol ogram and

spatial nmultiplexing of horizontally aligned observer wi ndows. However,

care nupt beatdifay B8eRHSEhESA idd b | FEEAct | ow both operate
in horizontal direction. 8 Cohg;pgﬁ)(l:ﬁed%p%ﬁgggﬁ %%Pé@g%ar ég% have to

di stQ ngui sh between tenporal and spatial coherence. a) Spatial coherence is
related-to t lateral extent of the light source. Light froma | aser

sour ce can %%%?B@& f38°%§?&+f§'9f‘r¥9‘%f}88ﬂ%fa§*&rﬁ9%% pRgram; andefingd f r act i on
limts amshedependi ng on the nodal purity) and | eads to a sharp

reconstruction of the object, i.e. each object point is reconstructed as a
point (wthin diffraction limts). Light froma spatially incoherent

source, ~e. g. 5 a; : L. {s laterall xt ended and, causes,a snearing
of the %"iacon'os‘?j gipfﬁeﬁé\gg‘fg??pteﬁn% rH5tA %%O@I%%R IR geFshiucapn piheidryice

br dé&deniadiusiintea disptdy elceisd With Bl hdi6§rahss a8'abffedhbdvdl ven position. In
order to use a spatially incoherent source for hol ogram construction, a

trade-off has to be found between reconstruction quality and bri ghtness by
adjusting the aperture width. A snmaller aperture results in inproved
spatial coherence and hence | owers the degree of blurring or snearing. But
a smal | @oncgptrE.ur e r eSUME SBQUENTWI ENC@DINGSS. The term "partial spati al
coherence” is used to describe the sources.b) Tenporal coherence is related
to the spectral line width of the Iight source. The diffraction angle at

th LM | L I\ck s, that .onl
roaschror e Btk Bttt eterdied aloarabiy b PRI e R e

poi nt . holograptiEnredonsteattiomofian bbjeetid beovienes tnedenbs asdluding B KgHand

snear ed_obj ect ;reconstructions. The ectrum of a | aser source can be

regar detP4se ﬁﬂﬂ@@iﬁrgl?é[ pystemio 'E‘H@Eﬁigla halegra-hearing medigm; i s sufficiently
narrow (ca. ikeOidf @cd i ; r uGtl jnt Li ght
Sour ces. and ‘PSf D i Grrabieb ity Spi Ry hieio88% oG bR Dot e
sour cedhehategrambearing miediurorfer thergft anddhen ithe eighiyeysy ofan bbeatver.ens or an
ar gy of rotationally symretrical |enses have to be used. Preferably, for a
hoffogram wi t h HPO or VPO one or several line light sources are used in
conbi nAddifiodl fbatarsd:-ngl e cylindrical lens or an array of cylindrical

| enses (lenticular). The line |light sources and the | enses have to be

al i gned par alhestecobsiractioryistthe dresresl tremetortrhef therroldgrgen.of hi gher

bri ghtness, lenticulars are easier to nanufacture than arrays of
rotationally symmetrical |enses. However, also other conbinations are

possi bl e LorTHdieAte M bberabfl Slcrhidt A&kt BRMVERIAFLAM! gyt feea! | ens
/ lens array point source(s) and cylindrica ens I'enti cular he
sodPce(s) anwlegram isgerdratesyateevieiwra) plaeest wHieh theaobservals Epedimatti ons of
Li ght Sourc seﬁng ﬁl)‘enses The |ight sources may be spatially coherent

sour ces (e.g’. 458 's) or sources with sufficient partial spatial coherence
(e.g. LEDwith sufficiently small aperture). Different types of |ight
sources arrangenents: - one point source - 1D array of point sources - 2D
array of point sources - one line source- array of |ine sources Preferable
orientations of line sources and arrays will be discussed below. Different
types of lens arrangenents: - one largg rotationally symetrical lens - 1D
array of rotationally symmetrical |enses - 2D array of rotationally
symmetrical |enses - one large cylindrical lens - array of cylindrical

| enses (lenticular) Preferable orientations of cylindrical |enses and | ens

o — o, o M. . a



| enses focus the light in the vertical direction, resulting in a VPO

hol ogram Wt hout additional nmeans there is no notion parallax in the

hori zont avodnesast91on. Each |i ne source corresponds to ORETIEPRMOSOLIBTY Thi S
conmbi nati on of sources and |enticular may be further conbined with optical
el ements for conventional autostereoscopic inmage separation. The VPO

hol ogram wi t h coherent superposition of waves in the vertical direction is

not inflyen ! j C. 1 ' ' | zont al
i ecti o aniePlodrBhReahah AR ocdtR SRy ARBRE Ahala \BUNE gRBied T o
and an aut obyé¢hebslogpara atidsahirtual bbeetvel ogridgvinfarnteztom ¢ eageplane, verti cal
direction sgtisfies. accommodati on. The autostereoscopi c | nage
separation 8@9%8‘&‘"‘3{? Qbsarved canyiendhererenseifdictt es different
perspective views for left eye and right eye. 11 Types of Light Sources
There are different possibilities to generate the |ight sources, e.g.: a) A
si rigl e poi nTheregistarsohsareemwindosy forleaghreydi ode or anot her type of laser. A
LED can be used if the aperture of the diode is sufficiently small to
ensure sufficient spatial coherence. An additional aperture nmay have to
added. b), A i RQLRL n rated by e.g.: An array of
singl e po.i n?n%ﬁ?&é&w@&%ﬁ I?ggg‘;&&@g@yllgg} %SP@'I aser or LED which is
coupled into an optical fiber bundle. Theoutputs of the fiber bundle are

appropriate rranged to formthe desired source array. A large area
i || umi nat® oﬁ%g?ﬁ%@g&q@ Qhsatvel's pyreake traghed andtthedevice camadter thant
SrRNating f pOgioN 8F SARUAEShevENFMABIBREFHY 1l1oBLLRY: Bhn ARAKE £S5 ThI S
array of apertures nmay be static or configurable, e’g. 1T my be a LCD
panel (shut view theoegh) eath observet windpaeeen whehymavingtids bobst head. of t he
desired point |ight sources. The configurable apertures on a LCD panel is
preferably used to shift the light sources for observer tracking. c) An
array of Gli I P8 198 ASTed .g.: An array of point
sour ces whi Eﬁeypga;?ﬁgér%ﬁﬁlﬁnﬁlgia#e?@ggg. Ié;cgsg?%!er‘ﬁED An array of point
sources which are extended in one direction by 1D diffuser sheets,

I e%tsi culars, etc.. Al atr e.area illumnation conposed of several |asers,
LESs, oceLsThedevicedsa) P%’{fs'%'?mnati ng fromthese sources is then shaped by
an array of stripe-like apertures. This array of apertures may be static or
configurable, e.g. it may be a LCD panel (shutter panel) which is

t r anspar ent Thaldgviee i henlhicaddimevigk. t he desired line |ight sources. The
configurable apertures on a LCD panel is preferably used to shift the |ight
sources for observer tracking. d) Instead of a |arge-area illum nation and
an apertyr : Araerate a configurable array of point or
l'ine sou&cgﬂgﬁg&%%%mh&y be used. An OLED panel is an array of small
or2fanic light emtting diodes with a pitch of the order of 100 mm The
desired ar r_%ﬁof oi.nt or |ine sources can_be generated if only the
appropri &te EEVng%P‘smﬁq'é?als'\’iﬁqgﬁw@ép@b{.d%')c% so other sources may be used
to generate single point sources, arrays of point sources and arrays of

| i nes sources, e.g. CCFL, netal vapour |anmps (e.g. Hg vapour |anmp). An
appropri at eThpdevigeds aayilitaay éinformbtioragRplgddévicensure sufficient spati al
coherence. f) A single source replicated by an array of |enses or a single
hol ogram exhi biting this feature. The output nay be an array of points or

| iomes / colums oran array / line / colum of extended |ight beans with
arbitrarily shaped wavefront. For instance, an array of |lines can be forned
t o ser@enceptde fihgs appliddtionmiinathencdndextshe hol ogram 12 Mutual |y i ncoherent
Li ght Sources and Sub-Hol ograns The |ight sources of an array of |ight
sources are usually mutually incoherent. This nmeans that there is no fixed

phase gel atA%theawganémmgrﬁT hﬂrog AHié @&d@%ﬁ@&%ﬁ% oBiRALE igion of

waves emanating fromdiffer ﬂt sources. Inrelatio a~hol ogram
whi ch dispiayldeviaeaandialopmputar, the deviceiintiudiag e ight sandce andaglopdicabr r ay of
!J% ses E i% mfans %ha there is no coherent recanstruction across the

| e POTIGrANBRLANG N M PeRNY MeGIUTEy COPRUSIAG TG PRSI - spl it in
several s Wolmﬂé@@auéﬁﬂmﬁ%@m@m diheldliaim on Y hslBgFiRheahdg! enses. Each
of the subholograns is coherently illum nated and reconstructs™the
sub- obj ect whi®Rdiug tardbeldeft and thenstheutighislyegpfan obeervéere i s no nut ual
coherence between the subhol ograns, the sub-objects do not superinpose
coherently but incoherently. This results in an addition of the intensities
instead of the anplitudes and | eads tg a |lower intensity of the
reconstructed object. Still, there is ™ a reconstructed object which is
conposed of several sub-objects. The effect of nmutually incoherent |ight
sources is less than for conventional hol ogranms. The hol ogram i nformation
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source(s) relative to the lens (array). This may be done by nechanically
shifting the source(s) or the lens (array) or by electronically shifting
t he aper twoesosdmscdihe shutter LCD panel. Tracking m ght acs@Eprb@sdosses by a
configurable diffractive optical elenent or a scanning mrror. |If

hol ogr aphi ¢ obj ect reconstruction in vertical direction and

aut ost ereoscopi ¢ i rageseparation in horizontal direction are conbi ned,

tracking in [ } i i I it i ng of
the VPO hol ooty sarreh By R 80 A e i AWt holBbif B asie o 0 |
pi xel atthe carrier eingisnobdbkatSt dMauses & dispdaddevice to denenste hbldgrapitismi ssi ve or

reflective anpl i tude nodyl atin has dul.atin conbi ned anplitude and
phase ﬁ&&?’éﬁ’ﬁ‘%ﬁ%@%&@“&'ﬂﬂgﬁh%ﬁ?ﬁth&# %Qﬁ%égﬁgp‘r?&oﬂgni cal mcro systen)
piston other types of cell based SLM Continuous optically addressed SLM

(OGASLM  Acousto optic nodulator (AOM other types of continuous SLM 16
Deséri p€i on Aimethod af distebuting daterefmingatvidee holograractherdataibeirgbodi ment a

nonochr . ane i th,20", di agonal, is used, as hql ogram bearin di um
The o xartiputee 878 s g A B R BebRdie 2os ShR briRasLe i

di r ect i jpgaudeethedisprag dedicestotdgeherar! hdlog@ppic fddenbirdtions A or@hgds #me i s
illumnated by an array of horizontal line |ight sources and a |l eéenticul ar
wi t h hometsst definedsat Ayabaveenticl es. The array of horizontal line |ight
sources is generated by transparent slits on a LCD shutter panel which is
illumnated by an array of red hi gh-power LEDs. The horizontal line Iight
souicesDar e Aeotriptdingydesioet adapted toBapplytdatd deihingra videb Hdiegraat iczqnt al |y
aligned lenticles they facilJ]itate the reconstruction of Fourier hol ograns

wi t h VPRHSPIRY deyicerg) Gtyegrinakdisplay devise to genaratabrRlogmRrhiafecegstragienshar dt
encodi I~Sdi i t pi xel s are needed to encode one
conpl e%d%g@@%%@é@ioeﬁpggggﬁa{eﬁgfté%kg: is therefore 3 * 69 mm = 207 mMm
which |l eads to a size of the observer window of 6 mmat a distance of 2 m
The per'odiﬁ%t interval of the %et of ?bsgrver MLF§DML undi ffracted |ight
and depth-i fvé PHEGE Whan usediha dirplay deyice Agdlefined aid) abaydied by t he
pi ¥gl pitch of 69 mMmmand is 18 nmat a distance of 2 m The observer w ndow
is only slightly larger than the eye pupil and therefore requires careful
tracki nig of A helagyaphapetensttionigenecated \nydhbydevicecgefifadhatdd abloveh det ects
the position of the eyes. These data are used to control the vertical
position and the pitch of the line light sources on the LCD shutter panel.
Wth the techni ques described up to now each eye woul d see a hol ogram
however with the sane perspective view, as the hologramis VPO Therefore
an aut ostereoscopi c i mage separation is added. A vertically aligned

l enticular is placed between the hol ogram bearing LCD and the observer. Two
hol ograns (one with | efteye and the other with right-eye perspective view)
are interlaced on the hol ogranbearing LCD, e.g. the left-eye perspective
view on the even columms and the righteye perspective view on the odd
colums. Thus the left eye only sees the reconstruction containing the

| eft-eye perspective view and the right eye the reconstruction contai ning
the right-eye perspective view The observer is horizontally tracked by
hori zontal ly shifting the hol ogram content on-.the hol ogram beari ng LCD.
Thus all necessary information for 3D viewing is provided. The VPO hol ogram
| eads to eye accommodation and t he aut ostereoscopi c i nage separation
provides the parallax information. Instead of spatial nultiplexing also
tenporal nmultiplexing is possible. However, this requires sufficiently fast
di spl ays which are not yet available in the desired size and

resolution. ANNEX Il The followi ng Annex IIl sumrari ses key concepts from
and enhancenents to WD 2004/ 044659, the contents of which are incorporated
by reference. Interpretational points: The term conputer or conputing
devi ce neans any devi ce or conponent capable of conputations; it covers

ASI Cs, main CPUs, DSPs, etc. A light source nmeans any source of

il lum nation, hence includes an array of separate |ight sources. Concept A
OBSERVER W NDOW AT THE | MAGE PLANE A di spl ay device for video hol ography,
in which the device enabl es a hol ographic reconstruction of an object to be
vi ewed; the device including a light source and an optical systemto

illum nate a hol ogram beari ng nedium wherein the device is operable such

t hat when an observer's eyes are placed approximately at the inmage pl ane of
the light source, the reconstruction n be seen. Additional features: The
reconstruction is the Fresnel transform of the hologram The device is
operabl e such that a direct or inverse Fourier transformof the hologramis
generated at a view ng plane at which the observer's eyes nust be pl aced.
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reconstructions according to the nmethod of A above. C. A nethod of
distributing data defining a video hologram the data being distributed
over a nevoands/mpdor ecei ved at a di splay device; the datraThereg/osiseh t hat
it causes the display device to generate hol ographic reconstructions
according to the nethod of A above. D. A conputing device adapted to supply
data defining a video hologramto a display device to cause that display
devi ce gpagiqger ate hol ographi c reconstructions according to the nmethod of A
above. E. A display screen when used in a display device as defined above.
F. A hol ographic reconstruction generated by the device defined above.
ﬁolncept 1B. L'ARW @gﬁmmg?amalclmam bl;r] d}atamimﬁgim@ wavefrohttest the f

ol ogr a in ich the device epabl es ol ographi c reconstruction of an
obj ect $€gr8é'"é%tﬁé?b§?é‘fﬁr etyﬁeo%f\'ﬁrb&‘q M‘@uﬂﬁpﬁ@e@%ﬁ‘t&ﬁtbk%[ﬁ%é’eéﬁ@n &habdpt i cal
syst em gisjetd foldE RtoRsBub@YOYr am bearing medi um wherein the size of the
reconstructed object is determ ned by the size of the display and not the
periodicity interval associated with the hol ogram bearing nedium the
perifodi2i ty i nifépvaethogafdairadtwherein the wavefsonts ané reconstismetatby Wendow

t hr ougl‘hg\@é&tpnthe reconstructed i mage can be seen. Additional Features:

t he observer w ndow is placed at the inage plane of the |ight source. The
device is operable such that a direct or inverse Fourier transform of the

hol ogradn i s gefibeahetiodtof TlabbdesnEwhptein thevavbirohts v GIGRANAIToP oRYES
must be placed. The hol ographic reconstruction can occur anywhere wthin a

vol ume YeNPHRBPIRIVeISMVINGOWSr am and t he observer window. There is an
observer w ndow for each eye. An observer wi ndow is approximately lcm X
lem  The | opfd hdh& ofinPBR&IUHg & A&t |£e can
alter the position of theypei rteugfg ol)aglﬁﬁ/de t%j %%om%ggﬂ?ﬁ%%)%mgﬁm}ser ver can
mailft ai ebjecty cempriaingube ster bfiobser ver wi ndow even when noving his or her

head. The hgl , i ium | TFI fl at . The device i
e T A RER % e Pl riaton ST B ol ol it o ©
device. ThenhdeydieR beingitheEshig 2 gibRas thelhsRGAYM 16 \YntBde anBF‘mgﬁefﬁ for that 2

mlitary infornmati on display device. Concept B finds application in other
contexts: APONthanéoging regiiedin sige4o fiomogrsapdll portiecmfthe eatiieon of an

bj ect usi ng. & di.spl ' ter, the device .incl udi li ght
Sorse aoy"holedlaRR IR s Hdify S0k i HBHbR rerb SIS e st atah Ty
conpri si ng tdaesed eyhigher(ddfrattibAbride afr@rﬁmwsnblécat@ﬁé\%béé&eﬁﬁy@:@Q[ﬁ%m on

a e

t he hol ogram bearing nedium (b) arranging the optical syste
hol ogram such that the size of the reconstructed object is determ ned by

t he si of ' Ledicity | nterval associated with
t he holzfggran-!fr%grzgrglhﬁogé;ltJ %%%ﬂﬂqué@bﬂgpgg@‘% ilﬂ'{tl%ri%?%‘? 9§I i nst ead determ ni ng
the size of (a) obsetectingwi pointoh tin@ubjecivtl bd rédvhstieeastst ruct ed obj ect can be
seen. B. A c@)tia carrjer. programmed wth data defining a video hol ogram the

: p ! A
data on t he (Bhr ridgfinggi thg rarydndew theuadwhichitep regonsdrictas objegener at e
hobgar aphi c recog\ﬁﬂ BH%feiTeﬂns according to the nethod of A above. C. A nethod
of distributing data defihing a video hol ogram the data being distributed
over a netwfck atrhcingca pyeiniatframdhes pdggs déthe ebsérver d/&tdi)vbﬂirag?ﬁﬂ@ t hat

it causes the display device to geperate hol ographic reconstructions
according to the pr?ﬁﬁﬁ(‘)’&i %toﬂnﬂfggégaﬁ%”ﬂst%%ﬂtﬂwrﬁ@f/ﬁ(';SE,LM;dapt ed to supply

data defi ni a Wl =Yo) L L,C -dj spl ay
dovi ce 10 gomer at R o R G e o ol bR hoaor A
above. E. A di sphegded teeeconsinctithedpdint.a di spl ay device as defined above.
F. hol ographi ¢ reconstruction generated by the device as defined above.
Co% ept C. CALCULATI NG A HOLOGRAM FROM THE OBSERVER W NDOW 1. A net hod of
encodi By a Vindafeth@dass ree8gingd fe I&ﬁé oi nt
on the object to be recagir?jsqrugfa@g;%l(agr)]bggﬁ?fr?ﬁg;th%nfug&g?e?% r r?%g?/vﬁl rough
whi ch @holpaiephin ragensiduetisireet ampbjechuesing endisplaytdenidenanc astoni@der, fthem t he

edge of . er 1\ h_the, poi.nt and ontog a rea that forns
onl'y a cSulEB, ARREYE, LoRREC BB A8 orls ) ik B iy Piiete SSIGM° Seme e

hol ogr ¢ime btepsiofg medi um  hol ographi ¢ i nformati on needed to reconstruct the
pojnt solely in that area. Additional Features : Reconstructed object
co%ri ses mAk i pHeingdhaceomputacisensrate thedwlegram oorthe &dhist ructi on, a
direct or inverse Fourier transformof the hologramis generated at a
viewi ng plane at which the observer's eyes nust be placed. The
reconstruction can occur anywhere within a vol une defined by the hol ogram
and a virtual observer w ndow, through®which the observer can viewthe
reconstruction. There is an observer w ndow for each eye. An observer

w ndow i s approximately 1cmx 1cm The size of the observer windowis
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(b) illumnnating the hologramusing the |ight source and optical system so
that the reconstructed object is visible. B. A data carrier programred wth
dat a def iwongoc6vdideo hol ogram the data on the carri er PoaErPe@shessn encoded
usi ng the method defined above. C. A nethod of distributing data defining a
vi deo hol ogram the data being distributed over a network and received at a
di spl ay device; the data having been encoded using the method defined

above. D. Acorrputl ef L _
hol ogram to (%) a&@ ri*ée ﬁﬁ%@é §%n§qﬁaaﬁ&¥ g&%l?g‘éﬁhérﬁgw’é@ﬁé @%Rerret hod
defined above. Eofﬂtéjbﬁsﬁér@ér§©y§§@o\ﬂmhe%@ehrer@adl\ﬂ@vabred@conseruo’pem abl e
to display data having been encoded using the nethod defined above.F. A

hol ographi c reconstruction generated froma hol ogram encoded usi ng t he

met hod def i I -ﬁgﬁﬂgf | ogram

conprisi'ng a e@ggﬁ)%[%%nco E)rng%cldﬁlp-'rgl e edlﬁtIﬁ g&? ruct single

poi gt qf h@lagtd@ihﬁtﬁtedohétrubﬁon/bﬁarbbbje‘dt asing aﬂdlfsplwcﬂemmxand ammnpurten the

characterised in that the region (a) en odes | ﬁrnatlon Meg& hqy

si ngl e dayigs inclyding:a fighbsruree @ndan ARl §M§feﬁb§2" dminate k(; thof ¢ he

hol ogr that oint, and is restricted in size to
9" P deRe PR EMBIGRT S Sosf: p

forma portiron e en 'ogram the size being such that nultiple
reconstructi(ans akirighthie qunpatec fnigederage hitghegradi on the SLOK or ders are not

ble at the defined ti t | - E
Cueh thar. 4B oasnama e it aystat A 116 b8 e sER Whh(ha side el %, 1o
hohggramis r%ﬁ&%t%&&d 8bj e%t}‘s‘é’%dtﬁroﬁ'o?'ﬁﬁ‘e §tzevarltﬁ@dtdtﬂawaﬁ@hbethes eyes nust

be pl aced. e reconstr ction can occur anywhere within a vol une defi ned
by the hol ogresiodinity intevval msabciataskwith thevShivhthe periedigiy iinteeal insteasbser ver

Tom ' Ther o deSERRBALRAS f AlGRSRRE" Saast HBUhRRr YR IR Rirte T U,

Wi ndow i s calfiedtalapthbersean function of the periodicity interval of the
hol ogram The |l ocation of an observer's eyes are tracked and t he device can
alter the position of the virtual ogbserver w ndows th e observer can

mai ntai®h a VTW%gﬁa@aE@WSmQ@WWW'NW ﬂ eNeatng her
8, AT 5 BB SIS YA PRl e

hol ogr adevice meheliegadighosoudesrdan bpticaltsybten o Blamindteea 8oMy goeprising
encoded onto a display in a nmultinedia device. The hologramis encoded

onto a fbﬁsﬁ&‘?%@ ‘in a gam ng device. The device is a nedical image display
devi ce. evi tar ThblRffafi SPHRY SERMOE the RNt D
finds appli ga?r or;[ﬁﬁ?llsggﬁ%ﬁrﬁé" nrtae%(/ngaﬁ A r%"ﬂod of encoding a video

hol ogram t hat cartherdloasightieye af apiobsenferan obj ect, conprising the step of:
encoding into a region of the holograminformation solely for that single
poi4yt, the region being the only region in the hologramto encode

I nformagion ﬂﬁ’é midiRdd Bﬁhﬁt r@é&uﬁtﬁc&gnﬁﬁsﬁm%ﬁ%amgss @ch thatosm a snal |
portion of the entire oram e size being suchthat rrultlple

r econst raconsivnstiont, atmaactpomerwﬁgaderotyamsfgmrof the helegrarors geaeratedipb not

ot o dfh APRg V" PR G aoophyRaelen IR BT bbi ng cuch that i

causes a display device to generate a hologramas defined above.C. A method

of distributing data defining a video hologram the data being distributed
ové5 a het wof ke amihod of Aoy pregedingl Cdaimaip widioh dhe regansiaicHobEARGCEYEh t hat

it causes the displa C § D. A
corput; ARy HEge KN Ay e e ctodth pAY RS ARer 0N

di spl ayt-igugIe dhich teussseisicah \ﬁét/v&hede&'cmstruoﬁogenerate a hol ogr am as
defined above. E. A display screen when displaying a hol ogram as defi ned

above. F. A hol ographic reconstructi on when generated from a hol ogram as
defi ned, abov {:

reconst Pt 1 e Mefoflel Bo@EraGAIG CRIRPRRINTA RERBICE Anfls RBBRABNITS 1+ s
defdmed Sahpitat ri‘@ﬂ'(FG‘pﬂIatEcré’ért\/E SEQUENTI AL ENCODI NG A di spl ay device for
conput er generated hol ography, in which the device enabl es a hol ographic
reconstruction of an object to be viewed; the device including a |ight
source d a | I

whor o n 1he GOgTISABY TERy IpEAhG ¢i2 mE"ﬁﬁt@n?ﬁéwﬁkﬁﬁﬁfgﬁ?ﬁé‘%@%r am on
t he hol d@lpWrb@telemsrmdr umfor the left and then the right eye of an
observer. Additional features: The ref nstruction is the Fresnel transform
of the hologram The device is operab such that a direct or inverse
Fourier transformof the hologramis generated at a view ng plane at which
the observer's eyes nust be placed. The hol ographi c reconstruction can



di stributed over a network and received at a display device; the data being
such that it causes the display device to generate hol ographic
reconst r woi2e0seengor ding to the nethod defined at A aboece/EPROsAIZBENPUL i NQ
devi ce adapted to supply data defining a video hologramto a display device
to cause that display device to generate hol ographic reconstructions
according to the nethod defined at A above. E. A display screen when used
in a display device as defined at D above. F. A hol ographic reconstruction
generated by the device defined at D above. CLAIMS 1. A nethod of conputing
a hol oggam MhedtibtHod of diy preeeumgeCia@itis wHicH e REIBG @ PERCRRSESNBIa ey e
position that woul d be generated by a real version of an object to be

r econs@isRiaein a multimedigedeidec.of C aim 1 wherein the wavefronts are
reconstructed by the hologram 3. The nethod of Claim1 or 2 wherein the
wavefronts are calculated for one or nore observers wi ndows. 4 . The nethod
of &ny 1@ ec dtengettoal oh atjapicedding TS Which the mbgﬁan@is &hcodd &5ib.a
conprisjng the step of: encoding into a region of the hol ograminformation
sol elydﬁpgalf Ke@ 98 8eYisent , the regi on being the only region in the

hol ogram to encode information for that point, and being restricted in size
to forma snmall portion of the entire hologram the size being such that

mul ti plé. r eddreshethod afrenygiretdingplainh it audettiheyddvighizra diddicaldiage or der s
are not,.visihle at the observer eye position. 5. The nmethod of Caiml
conpri SISHPY ABVIFGr t her steps of: (a) sel ecting a point on the object to be
reggnstructed; (b) defining the observer w ndow t hrough which the
reconstructed object will be seen; (c) tracing a pyramd fromthe edges of
t he obd6r verlhgi meathedidfranygrecadingdblaim amwhisit theadeviceeis a hulitafyor ns only a

portion 0of a.SL d) .encoding, onto the SLM solely in that area,

hol ogr HHﬁFBgY'%‘ msﬁéﬁﬁ%%v'%eded to reconstruct the point. 6. The nethod of
any preceding Caimconprising the further step of generating a hol ographic
reconstruction of an object using a display device and a conputer, the

devi ce 17ncl Aadaig carriergpiogsanmeas Wit data definiogla Wgee 8olagsain, theriataten a SLM

conpri gl : ) ] . ter to erate the hol ogram on
i s, f% B3fiaF BShEPRuct et BleatShE PR B T A AR L FoRabA T A8 e w th

t he pl defined in Sk ver8s eyes so that the observer can view the
reconstruction. 7. The nethod of any preceding C aimconprising the further
step of generating a hol ographic reconstruction of an object using a

di spl ayqdeviaC QUL j ARG kU Al | ce and an
opt | call S5y anefs i SRLNAS dalq By CubRE Ko T il e SO T ST T he
st eps _d'istrilm?]t)adtwiepg r}diwodoarpdli“@u(fjeiv?]d gEar:llisq:ﬂw deﬁodra]pmﬁémate Eeﬁd‘g%s&kl\rtfhaé E)
arranging the optjc stem and the hol ogram such that the size of the

r eé@nsftrq%é’tsga t‘&%ﬁ@@?aﬁ ég\ﬁcq Lg]g@p%r@t%]arhq@g@p}gs gefipgd ICHIML: HBAE8Not t he
periodicity interval associated with the SLM the periodicity interval
instead determ ning the size of an observer w ndow t hrough which the

r econstlBuct édcarbpeting devickadspted taBsuppiye datet defthind aandephelogcamdo @ ai m
conprising the further step of generating a hql ographic reconstruction of
o obj Sl pRed b P e clinid 875 12 Brpetle 2 dlBotn RS GoeM A ng

l'i ght eMiree, pdgan optical systemto illumnate a SLM conprising the step
of: (a) time sequentially re-encoding a hologramon the SLMfor the |left
anddthen the right eye of an observer. 9. The nethod of any preceding C aim
in whi engogding is _such that,  on reconstruction, .a. dirgct i,nverse

Four e/ r a RSP SErSHEWRB Sisnifing e EbEE geffraif BuehR methgiase ot

whi ch defn@dHECYAM & Pyes. nust be placed. 10. The nethod of any preceding

Claimin which the reconstruction can occur anywhere within a vol une
defined by the hol ogram and a virtual observer w ndow, through which the

b i 21 ¢ ne HoPYP (ERRRRUEH e bl dincheRy Uy A-mBIRER 0 5
Thg0 metdefidedin Eimps,etedgng Caimin which the hologramis encoded onto a

display in a television.13. The nethod of any preceding Claimin which the
hol ogramis encoded onto a display in a nultinedia device. 14. The nethod

of any-precedi; Wyl i i Lsplay in a
garm ny2Boui SeoHley diEd Suaitof & bEReRi Sl ah BB AR, e el " S
a nedi aadiudinggedisplapleagoded with. a h6logFara usitdtit wktowopCliadiings5.Cl ai min
which the device is a mlitary information display device. 17. A data
carrier programmed with data defining vi deo hol ogram the data on the
carrier being such that it causes a d?‘gpl ay device to generate a hol ogram
as defined in Clains 6, 7 or 8 18. A nethod of distributing data defining
a video hologram the data being distributed over a network and received at

. N o o, o



