THI ENOPYRI DONE DERI VATI VES AS ANl P- ACTI VATED PROTEI N KI NASE ( AMPK)

ACTI VATORS FI ELD OF THE | NVENTI ON The invention relates to thienopyridone
deri vati wee 200vai21@se acti vators of AMPKactivated protei RCHiRPa®Q/0(0ARPK) Of
formula (1). The invention also relates to the preparation and use of these
t hi enopyridones in the treatnent of disorders such as di abetes, netabolic
syndrone, obesity, cancer, inflammtion. BACKGROUND OF THE | NVENTI ON The

i nvention had the object of finding nével conpounds having val uabl e
properties, in particular those which can be used for the preparation of

medi camentfentile AkGsRt bRMENt AQEh&Rt BELEi6R COMPDANAS IilkAii Br e cugefall in
t he trearnEnr—andTUr‘pTeVenTT6n‘6T_ﬂT§ea§é§_§GEﬁ‘5§_HT55§T§§T_ﬁ§Fg%gTTE
syndr onme Matleesiiafly Magdiogrs, i nfl ammati on. Al so provided are nethods of
treating di seases and di sorders which can be treated by activating AWK,
conprising adm nistering an effective anmount of a conpound of this

i nventi Ofhy ‘Etaeorfreﬁl éM%‘fﬁ:'ltdrPn therefore relates to conpounds accordi ng
to the inventlon as nedicanents and/or medicanent active ingredients in the
t r eat ENtTIRNGp 0 PERPhnaint ioh thelsees dioseasescandet oréah@h»bae ofirking
conpounds according to the invention far the preparation. of

phar naceuftqrcalthﬁor regedriddorent 14sadEicASIRR agind otautth‘&né;& §tdiclealss
and al so t % gess f.or thq, reglp®ntof jkhe Said disseases swhi %Q-ystal

conpri seslrt Fini $5FAt1on one or re conp ounds accor ing to’the
i nventi Ofﬁtait%ﬁaﬂat lﬁtﬁliclhn:.%ee&b@]flédmhoam admbgtsatat ibyn. kiSowpr vairigly ewe
have found that thi enopyri done derivatives activate AMPK; therefore, these
conpoundsirdicemesieni aplrynsdngabtechoiqung - pr'é@%nt@%ﬁk’é?ﬁj tl*r's"eafiﬁt‘;iﬁfztétb

di ab bo| d b fI
f Ioﬁng O[efléﬁn h% g’o#ﬁfé ro %OP?XI ?éal%%“ﬁig Cﬁv%hlf‘plgn §a|?'s the ?Shave

very val yablie . phatpaee! OQhBPEaE}EQB@”'(Qﬁb!\Qh{:? bﬁig@:mldsta&emat% bRy
parti cul ar, they exhibit AMPK activating effects he host or patient may
bel ong tala.mynmmwln spich epolavi zedarpighta pFhemrerkjagi 5 prPiiedl 4R y
humans; rodents, includi m ce, s_and hansters; rabbit hor

dogs, catidie ef@TMART natn‘ﬁgﬁe?s é‘l"]é:%ofa? nPer¥t” f §F e&"ﬁ%r#%%rtsalrogaef pa2"
investig s, h_@q rQy de,a mggel for the treatnent of a human
di sease. a‘%ﬁ |as% taﬁol shed as a sensor and regul ator of cellular
ener gys honeost asi s (Har d| e DDG and Haw ey S. A; "AWP-activated protein

ki nase: the energy char pot hesis revisited" Bioassays, 23, 1112,
(2001), MSB’OE“%P%I‘: A‘%/Wa?é’c tiPR ed protein kinase, super metabolic
regul at oriy BhOCHER Fogee Tt dfNSred durlB2c(3008da Ald O8liokegent
activation hi's "ki nase due to rising AWMP | evel s"occurs in states of

cel lul ar fenargy ¢fep iy Theangsihduagrses | sef Far ebnome cpbosphéeyFapron
of target enzynes | eads to an adaptation of cellular bolismto .|l ow

energy ster TR RRAUTToct IRIPAWFKCHERY viRi BRe; ﬁaﬁégdogha‘ﬁjés preduced
| nhi 3%@' % aer%{? f[A‘Tsl?.tc onsum ng, *9&19& 88&s ?Q%ﬁ%ﬁébvat Eﬂar{%&cé{!{'é’las@er @rh@@

pat h heref ore regenera |oh 0 store Exanpl es of AMPK

substr at @lga&c“étlugs ,aceiy/ovend) cay iyl ase AGRE) kaindl HMGdCos umalddisct ase
(Carling D. et al., "A comrun bicyclic protein kinase cascade inactivates
the regul atory enzynes of fatty acid and chol esterol biosynthesis", FEBS

| Cads o PURSRIRLETAY 1 506, BOPACEy N S UATP Conary ho 5nd At t BEbane

time to gndNCLRA8ctY faald Ynasadexl %t iON16ATRgRNEr 24tHEY. than on an
Phosphoryl ati oh and resulting inhibition of HMG CoAreductase |eads to a

decr e?%e imlichiglest eitoém spashesiCounterdeisulest rdieartoid AMPrdvaes udgehdfone

sensitive |ipase (Gartaq ryl.atiQn of Vi

hor mone- ﬁﬁ’sl?t‘??/%él Fﬁéé‘ Yby”)ﬁ\ﬁ‘"%‘t‘:‘t?‘t/at‘ﬁg &g‘te | SRS RasEhe 8pos%glo i
antili po'%ﬁd Cré‘@ DRRLs Mo B - 1 Jke Btacham 11479. it {ckP805) dlStlI’lgUlSh
gl ycerol phosp ate acyltransferase (Mioio D. M et al. "AWP-activated
ki nase remiqinocaldiyimegul aregiuctisacfiginy cevnoh s;oumwfsemd frat tdywéé'téd

oxidation in liver and nuscle; eV|dence tha erql - has
acyl t r anf ERaxAl §&l aiMBOEFSRAr gt u%%cﬁ&mt l%‘ééf 3, 31?% Vi%ual

mal on G ( ah A K. et al., "activation of mal onyI CoA
decar ox%}ﬁse I'n %%gtggérﬁs%etﬁi muscl e by cont raction and the AMP-acti vat ed
protei n krnasendstlywaigrtéchani oal npdazbém- Bagabeganhddréssed in the art

b- D-ri bof uranosi de", J. Biol. Chem, 275, 24279, (2000)). AMPK is al so
inplicated in the regulation of liver netabolism Elevated gl ucose
producti on by the liver is [-Qr f iLng hyperglycema in T2D
(Saltiel et al., "new per sB@ggﬂ/ﬂéﬂ?SF@%{ﬁ(g%%éﬂl ar pat hogenesi s and
treat rrent of type 2 di abet es, ceII 10, 517-529 (2001 )) GI uconeogene5| s in
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(GLUT4) fusion wth piasma nmenbrane (Kurth-Kraczek "5' - AVP-acti vat ed
protein kinase activation causes G.UT4 translocation in skeletal nuscle,
D abet es,w02p022D1@87-1 671 (1999)). Over expression of a&oTHiPa@w®IHERd
subunit in skeletal muscle abolishes Al CAR, but partially inpairs
contraction-stinulated glucose uptake (Mu J. et al. "Arole for
AMP- activated protein kinase in contraction and hypoxi a-regul ated gl ucose
transport in skeletal nmuscle, M. Cell. 7, 1085-1094 (2001 )). These
findi ngs suggest that additional pathways nedi at %égon racti on i nduced

|

gl ucose UPMEREIMRR eBRATTI(Wah pBAFERRTt REL SARPKS &s {8 s

Al CAR on RUEORRUPLEkSy RIS CXhENHNa Uy o8N t’rli)ét%ﬁ%%‘rﬁéf%” it
activate , 1 nves ali on on t he downstre substrate(s) of

AVPK- medi ghsiskrg| UGosSeudh alke wayl ackang. tikye werentnstepariscapniddleed tichat
Akt substrate of 16CkDa (AS160) is an inportant substrate downstream of Akt
that is iphaliaeePying nsul¢ n-BYeheTaleld gPviebEemapkiRes WRTEdYSECon W ch
insulipn, contractiaon and activation of A by i ssQgj at P

i ncrea eaaﬁ%osrbc?ﬁtor y‘T]a%]i%(c)&ne ofAsTelY i i rlraollgiqe?eﬁ sﬁ?%( ecfd al% rﬁr_'uhgecl %%O%O%%p\yl%
Phosphor yatdae of AS160 is inpaired or abolished in skeletal nuscle from
AMPK a2 knockout, g3 knockout, and a2-kinase dead mice in response to Al CAR
treatment (Treeback et al. AMPK-nedi ated AS160 phosphoryl ation in skel etal
muscl e is dependent on_ AMPK cat al‘)slﬁi C aﬁg rggulfat%ra\% subuni gs,. P,—' abet es
(2006)) . “Thi S°EBT bboMar&d "B ndithgs of CPRpSTFred A - Bt TRufat 88 g ucode
upt ake ir&%kelaﬁi al HsElky of othese HiGef Jo18888EN SwHcrel @nndBoCkeut
of the a2 but not a 1 5 -~ AMP-activated protein kinase isoform abolishes
5- ani hbi rdutdmoitetcbtosd boxayr detihe 4 ruhaidednosede, but bust which, for

contraction-induced gl ucose uptake in skeletal nuscle, J. ,Biol, Chem 279,
1070- 107 FYSHFIDICAHRI} ef Q?B?gﬂglﬁy a‘i’)pg’zfu’:@tfttl&goeolé FERE e 5 YT YeLof

AMPK 1n a_tmg?pl uggsf urkakeq ncilalehal pusale. dakepnt ogether-calil
t hese netabolic effects provide evidénce that AMPK suppresses |iver

gl uconeogardsirs iagut dompicnperst i on, whil e decreasi ng hepatic |ipid
deposition via increased |lipid oxidation, thus inproving the glucose and
lipid profile in T2D. Mre recently an invol venent of AMPK in the

regul a¢ i of falgl ul ar. a I e : I has
becorrg§ a%gqar e%‘?&’ft \l}\lléggghg\hnait%g%g ki hlééga%%gc?tfgﬁzeri@g%gﬁ%?engggg%%ﬁn n

| eads to ia sdyuhaikdfy obr AMPKuRNEy t bkerént ¢ whiah,i foreasehentfiattyoaci d
oxi dation in skeletal nmuscle (Mnokoshi Y. et ai, "leptin stimnulates,

fat ty- acidPeskiRRE | 88PBPdadR \Aat SREEAMNGCPFy A IRt W LG nase®: MBLGHe,
415, 339 (2002)).. i_Ro. ' t.her [ derived hornone |l eading to
i nproved c’f:aé'lr %o f&}tadeg&éﬁq{éldgib?%e%aﬁgﬁ sdr%%)r%;ge ‘been denonstrated to
stinmulated AMPK |iver and skel etal nuscle (Yanmanauchi T. et al.,

"adi ponectin stinmulates glucose utilization and fatty acid oxidation by
acti vl i NFAMEacinvathed peotexh Kifnakke pPrgsenE Meeyenrhiongisidpgeed to

(2002)), Jomas E. et al., " _ Enhan nmus Xi datj and_gf uc
transportdeo%}%égﬁo gﬁr&f)ul a?p%%n%ﬁ?faf:ijce%/ gé%ﬁgcargé§§?ﬁse ?%hi b??ggﬁ and
AVP- act i vahed d¥ciRire i 1asgd 86t 1 vdt | oBom PHIAS 199.umbie3hd (292, Bleit

activation of AMPK'in these circunstances seens to be independent of
i ncr easi nigr céheul wisAhPe| evehe binfrandrer cdueino phespldr yandeon By &he or

nore yet to be identified upstream kinases. sed.on the k e _of the
above- mrﬁ%%@@“@cﬁ@dxfenﬁ%@cgﬂﬁwﬁk‘&t i¥ht Foh, og‘reou‘?ln%iv%ggn%efﬂ%i 5%13%
effecis waud ey ExResctathdd@m in vivo activation of AVPK. In liver,
decreased expression gluconeogenic enzynes woul d reduce hepatic gl ucose

out put and i nprove overall glucose honeostasis, and both direct inhibition
and/ or reduced expression of key enzymes in |ipi tabol i sm woul d_ingcrease
gl ucose UtakeBhd Yty eci H%Z‘Fﬁat ¥8n ’\_ﬁdrlﬁﬁt@_sﬂir{rg}ekhgai%‘?%% ent 2 E.e

gl ucose HONRASRS! %ﬁ”@h dugnb@gaar egyet | Ond fdtUs A Ny LYt Quslddl lpwger hde
accurrul ation, to i roveg insulin action. Finally, the increase in energy
expendi t yromdhaiy dHaadcdo e deeveabed i by badyopeigal. ifhervoabt nathongbf

these_effects in the netabolic syndrone woul d be expected, ignificantly
reduct t ARY i BRCESHFAEEYY AYngtl&ir HPBVEERUISHE «di 3BAsed ¥ §°§|e§ ?‘[ﬁj 8§ean

rodents supof tot s typetlestanbBer 98 ARcBelly Ay ¢ ferdialaSeve. 1
am noi m azo%-%ﬁﬁggﬁamﬁ%e-l Ilget a)-D-ri furcanosi e i nfusion on i% Vi vg

gl ucose netabolismin | ean and obese Zucker rats", D abetes, 50, 1076 (2001
) , Song SSM et al., 5- am noim dazol e-4-di carboxam de ri bopucl eosi de
treatment inproves gl ucose kS e ionswl i n-resi stant di abet ed
(ob/ob) nice", Diabetol ogi 3“%@%@%3‘533)(?% hh AR of al.. "Acute and
chronic treatment of ob/ob and db/db mce with Al CAR decreases bl ood
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In addition to AICAR it was found that the diabetes drug netform n can

activate AMPK in vivo at high concentrations (Zhou G et al.,"Role of
AMP- act i waiDadogprzogosi n ki nase i n nechani sm of netform n RCTIEPRG09/00243C] | n.
| nvest., 108, 1167,( 2001), Musi N. et al.," Metformn increases

AMP- activated protein kinase activity in skeletal nuscle of subjects with
type 2 diabetes", Diabetes, 5 1, 20743 (2002)), although it has to be
determ ned to what extent its antidiabetic action relies on this
activation. As with leptin and adi ponectin, the stinulatory effect of
met f or mi P3ELIGRAiFRCt Wi aBBTWat 'BASaPl&n GRLPFeanMRPRSse A ZIFRP G T3 LY

al ., "Rol e_.of AMP- activated prote] ki pa i i t feQrm
St ont PLed TR ERE RS AT R e M TEAT £8adE] E9GR Dogan
mol ecul e AVPK @G, at 1h hiay eddesst slese rbpethe T déd esye AVPK act i vat or,

naned A-769662, a nenber of the Thienopyridone famly in vivo induces a
decrease in plasma glucose and triglycerides (Cool. B. et al.,

"Identjfication and_characterization of a_snall l ecul e AMPK actj

that ttedts ib’@s%on%%ntg]gof 1P§b¥l§ua§‘abgfgglgﬁg?t hglgrefg%‘%bo;éloc édy]yn reg{rFe",
cel | Met abyuntdr A3 448a (R0AB)Iiod N 2ddidinddedhanmanol 995€9,317, US

i ntervention, several transgenic nouse nodel s have been devel oped in the

| ast years,5end i t Ual 5r, &2, 199 laranded8nisn§ 25v did8abl AccBsPpi RS sten tdrese
dom nant negative AVMPK in skel et al | e of ran%%enj c mce_h

mjsf as an_ ink
demonst r AXFIHE N CARPEET SO St PR AT oR™EP e ote®™ T aNBpBRt 3%
dependant,;of JAMPK a0t VALEQB: AW J urler@l1ighiobe ftale AVPs @Bt bV iR dinet ei n
ki nase in contraction and hypoxi a regul ated gl ucose transport in skeletal
muscl 80, Mdecuam CeWbvelengt®@85, ¥2001 whichandbehemekor eviskielg nothen

caused by non-specific ZMP effects. Simlar studies in other t(J ssues Wil |
hel p to fikkuiimaidd newihB conBuenfés ofPAVPKVactFREETFENT 1t(9%° 858 ed
t hat phar | Qgi.c \activation of AMPK will have benefits in the netabolic
syndr one V&%t?%e%%)tﬁb)v'ed gl ucose and lipid netabolismand a reduction in body
wei ght. To qualify a patient as having netabolicsyndrone, three out of the
five followng criteria nust be net: elevated bl ood pressure above,

130/ 85midy, Fegsrichg thPod Ol ueBSevagsde HARBEERIS abbon Hiaic t yabdtre
40" (pen). or, 35" n) LS i nt er . .and, bl I P S |
def i nEa By S HEr e el 108 GF 08 1 A58 aBses PHONG o oo Sagan R &
chol est erglribiglpw 0aBH Uk e MBAL0c0R AbFHHci@ongYd, Thelrdoar, itke widrid ned
effects that may be achi eved through activation of AVMPK in a patient who
qual i fi esissndhvidegertedie i n shhar OFS A dSPAFEEIR he Pkt efelsgh ofafhile

target. Stinul atjon,of AVPK .has been .shown .stjmyl. e ess/.0n ;
uncoupl i rfgerpﬁ%tteé# nr}?ﬁqb@lxg) l?@'éﬁ"élt%%lr?unsclwel%ﬁ&%et ei%;l %ﬂe‘ Uég{f ared
expr essi q.-gbé&ls\h,gl & - 1asone wBfd eige10f . exerci se, hypoxia, and

AVP- activated protein kinase", AM J. Physiol. Endocrinol. Metab., 279,
E622,2¢ 2000)) and might therefore be a way to prevent danage fromreactive

oxygen speci es. dot hel i al Synt hase (eN()SJ) .has b wn

acti vat edy?%rﬁﬁﬁﬁﬂﬁﬁP %iﬁ%&%&’s‘@@ﬁyl%ﬁoﬁn %he%%%ﬁ%% e%ﬁg?ﬁgh an

" AVP- act i yat ed jr oeknikiBase; Rhagpher, wlsat isom obnandes hel jql2 NOsyntimse”
FEBS Letters, 443, 285, (1999)), therefore AMPK activation can be used to

i nprove looating roesdd oty bestiddsmineRechawintly evith r@gul andndgRHA& IREOR
pat hway. niTOR is a serine/threonine kinase and is a key regul ator of
protein sshtiresie’eaednhibit cell growth and protect cells from apoptosis
i nduceg by glucose stan/atlon, AWMPK phosphorylates TSC2 at ThM 227 and SeM
345 increasing the activity of the TSCL and TSC-2 conplex to inhibit mTOR
I n addi t iy, 1 1AVRGGtHEDI ttsypel O fac tiiredi viydystio s plagnkyilngt | ave la@sThiomp44@ks
Thus, AWPK indirectly and directly inhibjts the activity of mfOR to |iJgt
protei n SSARIEST 1T AVPK CREY eZItd69h ePAOFRRP EPe iy t&lsgege?ffﬂ?ﬁﬂy tancer s

t hat have___, C tg’é,}.jti ve activation of the PI3K-Akt signalling pathway.

Treat ment™’of” Various cancer cell lines by Al CAR attenuated the cell
proliferation both in vitro and in vivo studies (Gri R

R, "5- Am noi m dazol e- 4- car boxam de- 1- bet a-4- ri bofuranaosi de, i nhibits cancer

cel | 39 ol3¥ker &fi obhen WatknIhd MERtHORE Y i AR ANBHt CHEEEd BFHPEI AKY ndSE
(AWPK", J. Bial. 20 |,n heitigat geRtOof JiBler M n
with a Io%\%‘?er% s‘%%]?ﬂc%én’ce‘?é%%\hd%a e%?@ﬁ%%té?ﬁékt En %53%2 JM " I?/btfor rrien and
reduced risk of cancer in diabetic patients", BM, 330, 1304- 1305,
(2005)) The activation of AMPK by Al CAR has been shown to reduce expression
of the |ipogenic enzynes F - I u(lg\aj LN suppression of
proliferation in prostate gﬁﬁ%ﬁﬁ@&ﬁyﬁ% I{tg%égr cells display a

mar kedly increased rate of de novo fatty acid synthesis correlated with
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CONH2, CONHA and/or CONA2, A denotes unbranched or branched al kyl having
1-10 C atons, in which 1-7 H atons may be replaced by OH, F, d and/or Br
or denot esoyaadokyl having 3-7 C atons, Hal denotes FPCTEP289/002435, and
pharmaceutically usable salts and stereoi sonmers thereof, including mxtures
thereof in all ratios, excluding conpounds of the formula (I) where - RL H
R2 = phenyl ; R3= 3-nethoxy rhenyl 4RLH; R =R3 = phenyl - RL H, R2
= phenyl , R3 = 2-thiazoyl. Sone preferred conpounds of formula (1) are the
follomnng :
3, 5-di phelmwam Ryér 0X3he2- nea@dyng 6 of- d$‘-ltf-§/1élr govarEndpr3ngspyEeReHd - @F?e a

met hyl 3, hen r OXy- 6- 0X0- 6 di hydro-thi en b i ne
car ngw a?%r%%) Xélng Qé t¥.ng oY réad1 ygev1ce %le’ to]géte%lt

3, 5-di phePé@.d4tB)édrrﬁa(M<§d§)X0T@‘1'sd'Mr odhiengl 2advhhpygididie- Bhe retail
car boxyl ate, -di phenyl ~-hydroxy-

- 0X0- €] - dedwytkn- bl et t18: bppynitebifrealear bihvers camchppropriate reading

3, 5-di phenyl - 4- hydr ox -N—netﬁgl-G 0xQ- 6, 7- dlhydro t hi eno[ 2, 3-b] pyri di ne- 2-
car boxgm %vn_%e SUETS 'ﬁy‘?‘ ways be availdble

4- hydr oxy- 2- hydr oxynet hyl - 6, 7- di hydro-t hi eno[ 2, 3-b] pyri di n- 6- one,

4- hydr oxy- 2, 3, 5-t nphenyl - 6, 7-di hydr o-t hi eno[ 2, 3- b] pyri di n- 6- one,

3, 5- diphmm@ré-haﬂkmngSGCmm@mﬁslﬁ@lﬂmbunddﬁxymﬁérﬁahlgyrEdbuareanbax@mide
3, 5- dlphenyl 4- hydr oxy- 2- met hyl sul fonyl -6, 7- dthdro t hi enof 2, 3- 2} ridin
one, 2- cyXABLELELRE pHeRYENG- ﬁ%ﬁ@xﬁ@eﬁqqfﬁqﬁld% PRI eV 3PBFBy s§%ne
4 gydfogy ro” CaanVAEO RN L he e PRERY b2 WRHY ! £8x7- deio%rts'ehengm ] Py
ridin- 6-

4- hydn@xystﬁre(ea:'n:et hmsyphetytye 3-phenyhet, Hotbdyane- t fdfenoRAd31M6] plyr i diar: 6- 0

ne, ) . . s

2-chl or o Rﬁﬂﬁ;ﬁﬁ@xy-“@p(tzcﬁét hBRYBRERY| )SeCWHERK/ - 6. 7- Bhy drb2ihi efSRPIR] py
ridin- .

2- chloro- -hyd?éayo tt%§%y%?%§y5 ennycgrlﬁgn Fvéc9sd#ﬁ aro- fﬁagﬁgfélﬁ b] py
ridin- 6-£4,the liquid crystal security devices (idem, chapter 14).

2- chl or o- 4- hydr oxy- 5- (2- benzyl oxyphenyl ) - 3- phenyl - 6, 7- di hydr o-t hi enof[ 2, 3-

b] pyri di n- 6- one,

4 hyd Xy 3- % y‘E _p rﬁlyfc'il 5aip F&rggg/hyée?\? (.Yegl g.¥'gr lrlé“ %%%[l%’s%'e@i%yri d

6 7 d' hyd]l'ﬂqxlf& endfZs BaPd PyrigléA- 61 dNEminated with white 1light, the
4- hydr oxy- 5- (4- net hoxyphenyl ) - 3- phenyl - 6, 7- di hydro-t hi eno[ 2, 3- b]pyrldln 6- 0

ne, cholesteric liquid crystal structure reflects light =~ of
2- chloro 4-h drox - 4- et hoxy - 3- pheny i_hydr.o- th| , -b]py
ridin- %19 (4‘&?&&5 5%3% 5 )c§1p%%e “w% PLaY %U%g% %

pyl -6, 7- dirﬂi’dggnéghﬁfﬂ [ 2, B PYRidhn-tndnangle of observation and the
2- chl or o- 4- hydr oxy- 5- (4- hydr oxyphenyl ) - 3- phenyl - 6, 7- di hydr o- t hi eno[ 2, 3- b] py
ridi n20 6-dmeice temperature. The cholesterlc material itself is

4- hydrOxyCOSlo(réhecg/anoggen%e) -o]-ogg%g é c’ol d h}./gr%nrlhl € 1%2’1:3 bi p¥>'i'1' 4, 1'% q_ one
4- hydr ox eyl YRt dwi @i nopheny! dnd18beayt « 6nd1 dihydsertbiapal a3 plryrid

i n-6- one
4- hydrox;atS 44 gintemoxyahpeyijule nbyhyhe- phenytl- @r'a’fschaﬁ-yant@m@ho[ch‘-

" ﬁyrelng'[gfione O AR LS 1L DS S s DO ELIL L A Y DU

-t hi

2- h| - | I & hyd
C ffa*%%]"f%r,dzf 14 3 0By 5 exY | FhPOFEAYY] ) BhEN kb1 25088 RK! 16T hy

rothleno[ one,

2- chl or o-ch-ytdroxye Grfdrsret tyd Bl f otlyé pbboyést8rphehyglibal- dibpdcorehiienof 2
, 3- b] pyridin-6-one, , )

4- (2- chi oHEFREYdr dRy-3- sirigAnigssk o SEaFedi FYBPIR hiRHoE B 3 By di AR y1)
benzoi c

2-ch|oro§%¥%§5ﬁﬁgﬁﬁﬁ%zﬁ%ﬂﬁ%ﬁ%ﬁﬁﬁﬁnﬂqﬁﬁp %ﬂ%ﬂ% 3- phenyl - 6, 7- di hydr o-t hi eno[
2, 3- b] pyridin-6-one,

4- (2-chl or o- 4- hydr oxy- 5~phenyl - 6- 0x0- 6, 7- di hydro-thi eno[ 2, 3 &pyrldln 3-
y|)b93&arﬁfdethe cholesteric ® liquid crystal materlal is app ied on a
i

N- et hyl 2-chlo hy hen hi;eno ] pyr
i3 A tengan Feas %%\%%*zéﬁéaro%sﬁ%ﬁ sy o) o gLy
3- phenyl -6, 7-di hydro-thi eno[ 2, 3- b] pyridi n-6-o0ne,

2- chl or o- 4- hydr oxy- 5- (3~hydr ophenyl ) -

3- phenyl - 6, 7- di hydr o-t hi en p% i n- B-
4- hydr oxy- 5- ( 3- nethoxyphen Si-ﬂgfg -p&gﬂgﬁgg?7_dihydro_thieno[213_
b] pyri di n- 6- one,

oxypheny

I P~ I T D T R G T T S T R ~ o



one,
4- hydr oxy- 3- (4- hydr oxyphenyl ) - 5- phenyl - 6, 7- di hydr o-t hi eno[ 2, 3- b] pyri din-6-0
ne, WO 2009/121605 PCT/EP2009/002435

4- hydr oxy- 3- (4- net hoxyphenyl ) - 5- phenyl - 6, 7- di hydro-t hi eno[ 2, 3-b] pyri di n-6-0
ne,

2- chl or o- 4- hydr oxy- 3- (4- met hoxyphenyl )s 5- phenyl - 6, 7- di hydr o- t hi eno[ 2, 3- b] py
ri din- 6-one,

2-chl or o- 4- hydr oxy- 3- (4- hydr oxyphenyJ) - 5- pheny) - 6, 7-di h
ridin- 6-mre1n¢1y@|@ok;ﬂe3uma§%d1-%c%hl yeecyrAyFbe 1ligh

7-di hydr o-.t hi en . 3-Dblpyridin.6-0ne, .

2-chl or o-%@%ydrc%-ef-tﬁlﬁgp%t pgESERdl | ds | largely (absorbed by .the. .
n-6- one,pgckground, so that the residual backscattering from the
4- hydr oxy- 3-(1- hydr oxy- napht h- 2-yl ) - 5- phenyl - 6, 7- di hydr o-t hi eno[ 2, 3-b] pyri d
i n- 6- onebackground does not disturb the perception of the cholesteric

2 o0 b Ot ans Joba BEA QY BRPNG G M dur BRSTEL e Tt M Sk el >
4- hydr oxys 3rd #- 8&h hyhelRe ey &Nyt 6 6 £ Fe dikd i1l e Ot 2s8ch] BYY i tS- on
e

2:cm(N(rmhfwihgmy-S-(4-nethyIphenyl)-5-pheny|-6,7-dihydro-thieno[2,3-b]pyr

i di n-6- one

4- hydr oxy-3-(4-trifl uoronet hyl phenyl)-5-phenyl -6, 7-di hydr o-t hi eno[ 2, 3- b] pyr

| di n- 6- r or i ckgr r Lon lor of the

one, 4- hy(ﬁrbxf}- Sq](eéﬁ‘n- Bt QY%hteenyF?- -gpﬁlé‘ﬁgl -%357-8?%8?8-1?& ecnoo[OZ, 3?b] pyridin

-6-0Ng) cholesteric liquid crystal material is virtually invisible due

2-ch|oro-4-hydroxy-3-(4-n-buty|pheqyl)-S-phenyI-6,7-dihydro-thieno[2,3-b]py

ri di n- 6-the, the superposition o the chdlesteric "~ material’'s own

-y dr OxY e (S IWH QYR Bk PRERYhY- BaBREBYLEE  {ndl BedhO Y BTl d

g- hydr oxyrid (4nbeebtbuiyl pheayld - Srpbeay! marérdahy dram t hhenefrdr3- ki lwetadi n-
- one, _ ' . _

2- chl or o-be hidewixi/t B=d awi sht thet \igdmersd )2 SCHEEHYRT 6 PPlattydtdorhifendiex 3-

b] pyrij di n- 6-one . . ;

4- hydlgx;}?eo‘fqé‘l-sd?_ 15 RELRSHYY %Xylﬁgféeﬁtqs! har %- toﬁieenoof[ 2*BE L P ipda!sns-l She,

4- hydr oXYe s &1y ( Hoh¥eh 0¥MPMEIYHY - Gohpdnky@Eq- t i eReicdrtdidey r with- G-tane,

4- hydr oxy- 3- (4- net hoxyphenyl ) - 5- (4-f I uor ophenyl ) -6, 7-di hydro-t hi eno[ 2, 3-

b] pyri di rel6kmenle helical structure.

4- hydr oxy- 3- (4- hydr oxyphenyl ) - 5- (4-f | uor ophenyl ) -6, 7-di hydro-thi eno[ 2, 3-b] p

yridi n- 6-one, . .

Zi ghl:%or giﬂop@&ghox%sﬁ‘ Gaohysh@xkphanyh) -6 4584 Ugeerhenyd ) ab bArdifnidigedithi en

o[ 2, 3- pyri di n- 6- one,

4- hy d2@x w3 KitrS | andophengthod- 0£- mopmiasdnmhebhe) seme diny dhe- thvemops,

b] pyri di n- 6- ong, . . .

4- hydr oxy-STPA f P67 bphe hAvErs R MG Bx RS HAHECE ™ RAHYED- Phi &5 b] p

yridin- & } i . Th lied liquid tal ting or

2-ch|orogﬂ?R§h§%§§? tE(E?%Ic}t%?g;s)henyﬁ)-a};,(éhei:yarfg%ﬁlenyffyg,%-dicﬁ?dro-gthieno[

2,3- D] pyrdybm- mape, provide for a hidden image on a .reflective

T O 3oh L4 VIRIRRERYY ey Ov Tl "SRGz BT P!

2-chl 2 O (A gy - JehelRN GOy | badet Sp61aR0RBEM gt Tofll Wy rotdHenol

2, 3-b[pyridin-6-one,

4- (4- hydnedp fphemd ke ipee: fiory - o Tyyetr 0- t hi eno[ 2, 3- b] pyri di n- 3-yl ) benzani de

dro-thi 2,3-b
\d rt?canslmeir{:?:[ed by] 24

h-hydroxy-S-(S-nethoxypheny()-5-pheny|-6,7-dihydro-thieno[2,3-b]pyridin-6-o
ne, he  identificati £
2-chl or o-U4S- hysd'r607x8y’-836-3( 3-%%%%%§<ypﬁgny1n??g§phgﬁ§l - g % dilm(/a r(%- tlﬁiaer%g[nZ, 30- b] py
ridin- 6-@gt@iments of value which include a paper or polymer region,
4- hydr oxy- 3- (3- hydro henyl ) - 5- phenyl - 6, 7- di hydro-thi eno[ 2, 3-b ridin-6-o
ne,y 30 Xysaid( %’legiélyzp h}lav)ingp ay translpax:ent Iand[ tra]rPsylx.llcelnt

2- chi or o- A IpAnoxyrste {3 e ROVRAATY! &1-95PLENWhe 8- a8l M 25111 £80ES, Fakd PYT
one, 3- (3-fl urophenyl) - 4- hydr oxy- 5- phenyl - 6, 7- di hydro-t hi eno[ 2, 3-b] pyridin-6
- one,
égﬁPg?rghg-(S-flurophenyl)36B§¥Hﬂ?ﬁ¥3ﬁtg?%ﬁxh152g5d|hydro-thleno[2,3-b]pyr
4- hydr oxy- 3- ( 3- net hyl phenyl ) - 5- phenyl - 6, 7- di hydr o-t hi eno[ 2, 3- b] pyri di n- 6-on



2-chl or o- 3- (2-f | uor o- 4- net hoxyphenyl ) - 4- hydr oxy- 5- phenyl - 6, 7- di hydr o-t hi eno
[ 2, 3- b] pyridin-6-one,

3- (2, 4- diwburorwpih@ayl ) - 4- hydr oxy- 5- phenyl - 6, 7- di hydr o- t RCEEPR@9861aBPYri di n-
6- one,

2-chl oro-3-(2, 4-di fl uorophenyl) - 4- hydroxy 5- phenyl - 6, 7-di hydr o-t hi eno[ 2, 3-
b] pyri di n- 6- one,

3-(5-chl oro-2-fl uor o-4- hydr oxyphenyl ) - 4 hydr oxy- 5- phenyl - 6, 7- di hydr o-t hi eno
[2,3- Db] pyridin-6-one,

3- (2- benBATER 49 mm@w#énw)oathya%os%§f805hew§?|‘~cé diGERyS: yhEm SHGES-

01511 1t S Sk e an oy Ly e isLepnofidle 2 Cigr Oxdal Ot

4- gydr Oé}fna'i:e(r%:ahydigx)hﬂ uqaiaprrmyrl)aa Ry | £ 6mpe di byde o-arfd emo§ R, Deb] py
ridin- one

2-chl oro -ehdiyndresk yirg- X ¢IyeR bing - NEEBE oPHERY RF- BiFKERFPSELESdi BYdiFISTH eno
2, 3- 6-
52 (3, 55 Ui bRenDs! SRTheiPl )2 4 BRAGRE. SPRRERSP- 5 ASar PRI op FH 6y 1 1 o

I n-6- ong or ink-jet printing. The prlnted liquid crystal region
3-(3, 5- d|ﬁ§d?6xyphenyly 4- hydr oxy-5- pher\ yI - 6, 7- di hydr o- t hi eno[ 2, 3- b] pyri di

n 6- one,can be in the form of a pattern, for example a bar code. The
3,(3, o di e hoxypheny]) - gL o 5 pIENL -8, TrdbltydLostbgnel 2o yd i

3- (2- benzydiaye o QAN ) of- 8T aXYas- RESENL- Gefrdhbindea: bhienalghe3- bl p
yridin-

6- onel®- (tufdadnd-giriretdregtaic idymsh- hydr oxy- 5- phenyl - 6, 7- di hydr o-t hi eno[ 2,
3-b] pyridi n- 6-one,

2- chl or o- 3- (3- f | uor o- 4- met hoxyphenyl ) - 4- hydr oxy- 5- phenyl - 6, 7- di hydr o-t hi eno

[2,3- Db] [ 1 bl
3-(3-fl uysrb % ﬂyd’r oxypﬁgrflﬁf)s 4tc?1y8?8'§)]in rﬁ]omr?yols 17onds hydr go I%/meer]f(%[zée1 3eb] py
ridin- 6-10Rfyid crystal monomers which can be applied by conventional

2-chl oro-3-(3-f)uoro-4- hydroxyphenyl) 4- hydr oxy- 5- phenyl - 6, 7- di hydr o-t hi eno
[2,3- D] mnqrmlmga op&Focesses, as letterpress, rotogravure,

o o T Y 4OP££é@pheexkééﬁ-ph%@>d 6 cfic 4 iy dr gz AL eAGL 2. dme
4- hydr oX Y513 r{t3 iy di OKY - 4 opepheied ) £b- phsdiked, hadkliydiso-did eselcr3-y pyr

i di n- 6-0ne,

3-(5- fluanux21mydﬁm¥yph6wyﬂ) arg dr xyisibhenytos, ?hﬁlh?&WénthF¥ﬁo[23§eb]py
ridin- 6-on

2- chl or o MEHRENGS, oF 3R 2 B8 dFSEFSTEN 1 Y 4-585dF0x§ gfnp‘)lﬁenyIECE?Sl,afE dzlaf1t§/lcﬁ o- thi eno
[2,3- b] pHdid Rirfr1@N@ependent reflectlon color. _ _

3- (2- benzyl oxy- 5- quorophenyI) 2- chl or 0- 4- hydr oxy- 5- phenyl - 6, 7- di hydr ot hi en
o[ 2,3 Db]pyridin-6-o0ne,

0 g;‘rf)g?g?sﬁz ey hoxyphenyl ) -4- ydroxy- 8- phenyl -6, 7 di hydr o Lhi 00f 23~ o

3- (4-br Orgzib%t%qr Oxyphemy!) w4- hyfdn®itayethenys 6, §- di hyduad-kireaehd 13 pyr

i di n- 6-one,
3- (2, 6- didampoaphteoyl )add hadr okga st ploaey | nén 71 tirkidr ory $itahbi e 3agpHLNGdi n- 6

- one,

2- chlorcfﬁhq:PW?Qﬁ%ﬁ AShHEH | BT HORGAr SRS EEPRENGF 652G by §P5- PFOMSTE%- b]

pyri di 55 h

By phe%g;l %%‘cﬁ’% t%l)%)%Z 3&%%%? ?%?l{?gﬁip Bp¥kLrred methods for

3-(2- benaﬁm@ medulxy ppebnyt ing- hydr oxgeadi-iptenyd s, 7sdicagdr oprtingrnga2, 3-

b] pyri di n- 6- one, ) e

4- hy dr ox PIRRCEIRRN G AN x iIRSRATRE Shaff 16 tRSRIRARD RHEHGD, 3-

b] pyri di n- 6- one, 4-hydroxy- 3-(2-nmet hoxy-4-net hyl phenyl ) -

5- phenyl - 6, 7- di hydr o-t hi eno[ 2, 3-

b] pyri di NechiredE Z1ah In@izk ¥hdly dDxy:Ss€@- tnethexprienetlnyl ghesy| hobepleeny! -
7-di hycJdro-thieno[ 2, 3- b]pyridin-6-one,

4- hy ddbxypr@viziehyalr ey el p@t Bl ﬁﬁj@nyq%ChIFCpﬂfﬂer@¥°%1?‘“dPH?ﬁF&Y'ﬂ'HEe SRk

b] pyri di n- 6-0one -

2- hIoroQﬁ ﬁ§8?8 %E?EE %%&3’4 ? y p’hen;?l)‘-Et §6ﬁéﬁ?| %O7Eh|ﬁ?€r3nfhleno

[2,3- b]pyridin- 6 one, 4-hydroxy 3- (3- et hoxy- 4- n8Bt hy) phenyl ) -

5- phenyl - 6, 7- di hydro-thi eno[ 2, 3- b] pyri di n-6-one,

2- chl or o- 4- hydr oxy- 3- (3 me < ﬁﬁ; h phenyl - 6, 7- di hydr o-t hi eno
[2,3- b]pyridin-6-one, §Qgé¥ﬂé 5 EME)ZQE hyl phenyl ) -
5- phenyl - 6 7 dlhydro thleno[2 3 b]pyr|d|n -one,

P — I L T D T



2- chl or 0- 4- hydr oxy- 5- phenyl - 3- (pyri di n-3-yl) -

6, 7- di hydro-t hi eno[ 2, 3-b] pyri di n-6- one,

4- hydr oxywb-2pévenydos 3- (pyri di n-4-yl ) -6, 7- di hydr o-t hi eno[ PC3APR@YOITIBH- 6- One,
2- chl or 0- 4- hydr oxy- 5- phenyl - 3- (pyri di n-4-yl) -

6, 7- di hydro-thi eno[ 2, 3-b] pyri di n-6- one, 2-brono- 3, 5-di phenyl -4-hydroxy-

6, 7-di hydro-thi eno[ 2, 3-b] pyri di n-6-one, 2-chl oro-3, 5-di phenyl - 4- hydr oxy-

6, 7- di hydro-thi eno[ 2, 3-b] pyri di n-6-one. A selection of these preferred
conpounds is_2-cyano- 3, 5-di phenyl - . ) ,

4- hydr oxy=Seoakfi gy At it 2 Seingriafn- 4teme, with a counterfeit-

4 hydr oxyzey (k4R NYORAY ) ndzRIEGY! - Gn'- LBy Irut RO A5l RA | drils 6O

4- hydr oxymadKilrdh sy ctye naphitde® gyt -is prerydrdéd 7- di hydro-t hi eno[ 2, 3-b] pyrid
i n-6- one,
3-(4- brono- 2- hydr oxyphenyl ) - 4- hydr oxy- 5- phenyl - 6, 7- di hydr o-t hi eno[ 2, 3- b] pyr

-y ar ey K aPERTE. ARRITAHIRT ) SR 6. SR (APEnS 54
s S RS B T R
4 hydroxy: 33 3y I B LBALY] Phepyidad PBMEL-8uded MY 9p0ph0E8RRL2: FPI Py
G- one. 4 IhgAn-ode 508y ot A RRANY | Loda( 3ay anamhenyhixbng- dishialr ot
2- chl 1 o-itempdridhop 3-8 neadroxy - 4- met hyl phenyl ) - 5- phenyl - 6, 7- di hydr o-t hi eno
%zéEEOE%Z§;L§h?S?§?g?&3-hydrox¥-4-nethyIphenyl)-5-phgny|-§,7-dihydro-yhieno
[22 cgl or o- LL %gdlx? o&?ﬁg’:}f ?::rfrg? ﬁ&j—i-?%fﬁ%ﬁ%hg EyIaﬁthriep%elncya!t-lgof-t%iistgfitr:?)n-a tif?l eno
, 3- the case o e said postal markings, given a
ooy ey s ol (e ey b L Sl - saplehy -©
g oh! i g&ﬁ%ﬁ?@%ﬂ 2 (hid | v AphRNY | ) ger { s £y anophey! ) - 654 di Bydeo- t hicenol
2- chl or oadrthetitaxutiopl -1y dneegedapbbbraly | FragkenyTréc&” dappdicatioaso| 2,
E fi?ii%{ gl%ﬁﬂgwg fi—oﬁﬂﬁfd]r &Ry HhepAERAtiFicasieon off i Faid 62 3- b] pyri
4- hydr oxy- 5- ( 2- net hoxyphenyl ) - 2- net hyl - 3- phenyl - 6, 7- di hydr o-t hi eno[ 2, 3-
0y oyt eabirat Sl néemyytisial dmportance. in
2- chl ¥l ormtedlf | gppdpisamiicops, where there is a potential risk of
2- chi or o “ERGEB 3. dHerhe sSF b FaEn o505 B Aol S 8rofivs7hrSy i o
ey e S NS e A s el Tl
T Pt BTl ) U ity pf che markea gooa s en
6, 7- G191y Ayl iz, 3- b] pyri di n- 6- one, _ _
gigclfg?h?éPgﬁ;oxy-S-(3-nethyIoxazol-5-y|)-3-pheny|-6,7-d|hydro-thleno[2,3-
2- chl oro-se (4.t ) L oronet NRREY 3. g 53535 PRERNLnl- doliedhgetBenel
fafgl_ or Oggfe ( 4- T lhyenephery! rrd=Bydr gxp13-8ReBY, - 6:hidhhydnaotBi ersk2, 8nb] pyr
2- chl or o-iBeftichlcatapmenylf) - 4nhydndiyi8uphenyilte, 7- dilvpdr 8Lt hileasE2, 9ns] pyr
T A e A S
one, 2- chl'oro-5- (3-fluorophenyl) - 4- hydroxy- 3- phenyl™ 6, 7- di hydr o-t hi eno[ 2, 3-b
%PXL:g:gzgzhggsbxy-S-(3-nethyIphenyl)-3-pheny|-6,7-dihydro-thieno[2,3-b|pyr
%}’LE{ _S(;j_o?zzhydr oxy- 5- (3, 4- VBT ISV SEIEFT) RYLERRY 1 - 6, 7- di hydr o- t hi enof 2, 3-
pyri di n- 6- one,

o o o ~



2, 3-b] pyri di n- 6-one,

2- chl or o- 4- hydr oxy- 3- ( 2- hydr oxy- 4- net hyl phenyl ) - 5- (4- net hyl phenyl ) -6, 7-di hy
dr ot hi enoWvo20®/12}gyr i di n- 6- one, PCT/EP2009/002435

2- ch) or o- 4- hydr oxy- 3- ( 2- hydr oxy- 4- net hyl phenyl ) - 5- (pyri di n-3-yl ) -6, 7-di hydr
ot hi eno[ 2, 3-b] pyri di n-6-one,

2-chl or o- 4- hydr oxy- 3- (3, 4- di net hyl phergyl ) - 5- phenyl - 6, 7- di hydr o-t hi eno[ 2, 3-
b] pyri di n- 6- one,

2-chl or o- 3- (3-f | uor o- 4- net hyl - 2- net hoxyphenyl ) - 4- hydr oxy- 5- phenyl - 6, 7- di hyd
rot hi eno[ 2, 3-b] pyridin-6-one,

3-(3-flu =1 - t hyl phenyl ) - 4- hydr oxy- 5- phenyl - 6, 7- di hydr o-t hi.eno
[2,3- b] B{Iér)?%?ﬁn‘;:/%i- %}[e‘?ﬁi%

3- (3-f |l uor®x 4+ pethye - Praekhaxymheryl )apk hychtoiynd- (Where hgl goedylin 6pei hy
drot hi eno[ 2, 3-Db] pyri di n-6-one, o . .

3- (3-f | uoF rm kAt 15D -PuFet BOXPAREAG] FndiNgduaRyYs 26459 ddrHoREMRATE ¥ hy

dr ot hi gno , 3zb i di n-6- . .

2-chl o o-%ﬂcﬁyh?%gi’gi/élf(z?ﬁgt %%39%’?2?- GRS TS - i BReRy P8, $Xaittrdrot hi
eno[ 2, 3'%1&5’1’&&1 No&r9PB8, of time, e.g. for liability reasons, there is

2- chl or o- 4- hydr oxy- 3- ( 2- hydr oxy- 3, 4- di net hyl phenyl ) - 5- phenyl - 6, 7- di hydr ot hi
eno[ 2, 3-d]pgeddfpr6aomerking which is i) uniquely coded, so as to be

[2_2C gl_ OL? b;?;ie?(rg't; f _],ga%(rghein%/ )I ) _rt?éc(l'f'i_r]:el -uroeraocf)a%ef'é/ ,l ) _14 :.L-:.Bydrcog( i 6, (7c'oq.lrn:¥eq:(f)éittni eno

3- (3-f 1 uords 2s il oxyq #- BRtRuHRACAY) 9164 B uayepeNd ) ndmAY du@¥y-, 6,ahdli hy
dr ot hi enoT 2, 3-b] pyridi n-6-one,

3- ( 3- 10 uor)o-Ru et iokya de natd by | by eayhircBing-f [Fogr pelreripulas apirlohgatelongi hy
dr ot hi 2,3-b i di n-6- L . ,

2r gm L?gol{o,t (35| ]ég‘:%g-hfl-r%g?dfﬁgggl?&-lﬁéﬁoﬂrﬁ pRBAYI ) PBTE4-PF uor BphdbiATEHE hydft oxy

-6, 7- di hydr s b - b].pya i i N B
2-chl or owzfg{ul;sdlr%ixes ‘ ?5%%%&%%%@"%%% phenyl phenyl ) - 5- phenyl - 6, 7- di hy

dr ot hi eno|

2, 3-b] pyri di n-6-one, 2-chl oro-3- (3, 4-di fl uor o- 2- hydr oxyphenyl ) - 4- hydr oxy-5-p
henyl - 6, EWA%E Qhi O[TV ERHFRri di n- 6- one, _ _

2 ol 9 0~ A eLbyls 208 4 RMY) -l S Sz bRl Seludihdiihigpnol
2- chl or 0-Gk (Brd d 1105 éﬁ-éhydiaam- drnerbykphenylonptibpdr axpdAypleeriye liquid

) - 6, 7-di hydr ot hi eno[ 2, 3-Db] gyr i di n- 6-o0ne, | . .

2-f | uor o-FYSF} uoederialdr 5RY1aIned e pREATH) -1 icd u SHTEHRGRATLSEAT r oxy
-6, 7- di hydrg-thieng - hl.pyri dio- 6 . ‘ ;

2-chl or o- J(c% f?%g?vé- %P %yg‘rtgs}(/y%\g{éﬂn?ﬁ%?ﬁgﬁi ?o??ﬁs-r(eﬁdr%er%%oagpﬁergnyaic)l‘{lgfei dih
ydrot hi engd wer dPyitsdi fubhén€ication by the human eye. The marking is
2-chl oro- 3- (4-f | uor o- 2- hydr oxyphenyl ) - 5- (4-f| uor ophenyl ) - 4- hydr oxy- 6, 7- di hy
dr ot N2@ngrad8eds] ppni dt nselgtcate by a variable informatidn printing

2-chl oro-3- (4-fluoro-2-hydroxyphenyl ).-4-.hyd -5- (4- et hyl ) - 6,46 di hy
dr ot hi end{*F%8E%D] p¥r i Wth- 696Re.© hénl}iﬁéeln i%%%%?%é%%ﬁo%hggggxn%ou% s ‘of
the formyha dn apd1sakt sedhenesl RRUIFiaarasessTher rdiipiepasatfurtiair
conpounds of the fornmula | according to Cains 1- 11 and pharnaceutically
usabl e sgitefeaarablst elabilsontr sudierdott paatacferitsels | fnVhaibaecERpIIR of
the formul a ‘(dlé.:; wherein Rl, R2, R3 have the neanings indicated in Claim]1,
and ALK dEHot3RE AN Y81 is cyclised under basic conditions, and/or a
base ¢¢ acid of the formula | is converted into one of its salts. The
invention also relates to the racemc forns, tautoneric fornms, enantioners,
di ast er ecitsoneaskingi e stadpoegantc iorventiesml isalkppldfed hern coRpBENES of
the general fornmula (1), as well_as their cr¥stal ini{‘f rnms, includi
R&S€onp

their pold#fokPific fBrAR afd tﬁ’élﬂiﬂ yn‘é)?ﬁllff‘%n Bt s “8f e e
formila ({dancie, PuReifedilenkkatihg diieehedsnolofPle1dD IRGaTdsiEng Ur €5
of these ‘conpounds, but also to |nél i dual stereoi somers and/ or

di ast er ecicass s tdwreeintas welskampsas ntakur estafps hesend n dddnderoles,
proportions. The invention also relates to the stereois rs (1 ncludin

; E,
Z i sotr HTAFPAHA TR at dst HRF ol vaERof 1 HESE oo 1530] v oe]slsgf
the conp e ta 0 adyfhw L8RS AL | IS0l Weién Mehaeul st 0
t he corrpg%[nkgéa%rf%h gggﬁgoﬁ%ﬁg@t’o their rru%lualr ggtrac'ti ve force. Sol val@gs
are, for exanple, nono- or dihydrates or al cohol ates. Conpounds of formula
| also nean their pharmaceutically usable derivatives as well as their
sol vates. Pharnaceutically i i taken to nmean, for
exanple, the salts of the é@ﬁ%ﬂ?ﬁﬁfﬁébﬁmﬁﬁﬁgl he invention and al so
so-cal l ed prodrug conpounds. Prodrug derivatives are taken to nmean

o Y b1 - o o I



These are particularly preferably m xtures of stereoisoneric conpounds. For
all radicals which occur nore than once, their neanings are i ndependent of
one anot heo.20v@sand bel ow, the radicals and paranet ePSTRP200RD024R3, have
the neanings indicated for the formula I , unless expressly indicated

ot herwi se. A denotes alkyl, is unbranched (linear) or branched, and has 1,
2, 3, 4, 5, 6, 7, 8, 9o0r 10 Cato A preferably denotes nethyl,
furthernore ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or
tert-butyl, furthernnre also pentyl, 1-, 2- or 3- nethylbutyl 1,1- , 1, 2-
or 2,2- dlmmahmapk@pgb eltéﬁmwQWRﬁgﬂlyhex?PPlEEd tp theirg purface - or

grn§E2¥L§$%%¥5@ éﬁYethﬁgéﬁ %%tﬂ?l%r%%??g ﬁpgiﬁéﬁ ég é?% ?p%%%?%éggfﬁl,Z}-or

1,2,2-trinethyl propyl, further preferably, for exanmple, trifluoronethyl. A
very particularly preferably denotes al kyl having 1, 2, 3, 4, 5o0or 6 C
atons, preier ghllymeetity| 1igthg! czp,rstmﬂl masgpltéé;ylls b@trxﬁferlaé'-timtﬁ the
sec- butyI tert-butyl, pentyl triflu ro pent af | uor oe or
1, 1,1 -¥89¥83R%EE hy! Weov&?’ls%eﬁrefgfag}ﬁg ggno%/@etmbr Rche Itéyln

br anChEdﬁéﬁﬂd%ﬁ?oaf’%Q\ aCidt OBy gry\{@égﬂt)l 4 4 tdongr ¥Yabe ntagﬂ:t&pl by

OH, F an prefera y denhotes cyc propy cycl obutyl,
cycl opentydy £Ly€d abexysedr cycl oheptyl. R1 preferably denot es H A Hal,
COOA, COCH, CONH2, CONHA, CONA2, CN, SQ2A, SO2NH2 or phenyl. R2 preferably
denot es phenyl, naphthyl , each of which is unsubstituted or nono-, di-

tri-, tetra- A bt| ute d Ha GOA, {55+, éINQn
CONA, ar?é?lo\‘r“%dﬁj\ oS'Lr enot es Bl R&aﬁ% erab?y denot es phenyl ,

napht hy| eiach BE pheeBnks alésnSanZEiqthildedrpStmbnmatedna;L tptdlymetre.tzmi @t
pentasubstituted by A Hal, QA OH NH2, NHA NA2 COOH, CONH2, CONA
1 CONA2, Q@A S\ONATE =NHj NHR mwrﬂwmwlﬁem@%tcowlﬁencﬁfas

for exanple hen I Qr hylﬁyﬁﬂy m, or
p- propyl %laﬁt orn% |sog% %phg%ﬁta Séﬁfm8£ tert utyIﬁﬁeﬁ?l

0-, m Orccﬁht{‘i’rﬁjéoé‘dr%@@ﬂilor@ ap];m:lé)di dnnits@pderyte. o-, m or
p- antnophenyl 0-, m or p-(Nnethylam no) phenyl, o-, m or

p- (N—nethylanlnocarbonyl)phenyl o-, m or p acetanidophenyl o-, m or

p- met hoxyphenyl m_ or thox ph -
p- et hég c‘%%nﬂlﬂ?ﬁ&ﬁﬁte =& %Y %yﬁ_ d|°n%t ﬁgpgrgn ASTpheti e 0T M %0r
p- (N Nl rt%\tefrtantﬁ%a&leqey@ateeﬂ e b@*p&?e? (uaeamstaam n@aqmaanmasns,, m
or p- (N, Ndi et hyl ami no) phenyl, o-, m or | uor ophenyl, o-, m or
p- bronnphaawmnlm,,metabr plashhorophﬁhyﬂe oleaﬁhe§n etc.; the substrate
p- (nethylsulfonant henyl - (et hyl sul f onyl e or
p- cyanop ey ( Peo- CO%%Q uV%?ﬂ%Bﬁgnyfﬁr comﬂ¥1%? -f%r%%gghgﬁéla' noﬂn
or p-acety, £ﬂ§$yéurga n} or p-am nosul fonyl phenyl, o-, m or
p- car boxypheny 0-, m or p-carboxynethyl phenyl, o-, m or
p- car boxynet hoxyphenyl , further preferably 2,3-, 2,4- 2 5-, 2,6-, 3,4- or

3, 5-di fl uorophenyl, 2, 3- 2, 4- 0 |c orophe
2,3-, 2, 4The) polypegic 3 hl%tds §Iafs&3§nop‘H§E9Fla% 4° Bhe g
2,5- di i 10%1 x%ly  mishd %ﬁtﬂwy@@%wtﬁ HéEéQiéiSm OKRDEENYre

3-am no- Oro0-,” 2-am-no- 3-chl oro-, 2-am no-4-chloro-, 2-am no-5- chloro-
or 2- aﬁlqprébéﬂﬁcﬂuﬂﬂuﬂndreaéenlhts 4rusmbdaneehy¢ewmrmﬁ agounterfeiting.

3-ni tro-4-N, Ndi met hyl am nophenyl , 2, 3-di am nophenyl , 2,3, 4-, 2, 3,5-

2,3,6-, THETE OSSTUEI%N r| BRFBFoPphENYIATS 45 1?—#?& hoﬁ%ﬁﬁ'henfzi“? group

2- hyd y-3,. 5-di chl or opheny p di = arg 1
PRI St e e s e R

di f I uor o- flapi REBEERAY | | cSmps@n@s H- mn@xymmbsoﬁemnro -theret meaguteny |
S- chl or o™-acet am dophenyl , 3-fl uor o- 4- net hoxyphenyl ,

3- am no- Geeehid phenyhe Boreneto- B BKEr &ni A0 h%ﬁ@bl%?tlons thereof.

2, 5-di met hyl - 4-chl orophenyl . Irrespective of further substitutions, Het
denotes, for exanple, 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrro|y|,
1-, 2, 4-g844q 55438&9‘@@?' M&teﬁ1a13can4be0|pr’é-sléwtaé@| W mekre Amiuweazady),
3-, 4. or 5-isoxazoly - or 5-thiazolyl, 3-, 4- or 5-isothiazolyl,

2-, 330oradepydiny| to2- theA- nasurgr o pire wﬁépﬁy«ptw lﬂé’tbr?é?lrﬁ)lrre 5?~%‘F>era§b|%/
1,2,3-triazoM 2, 4-tri oMn I

5. tetr aror oo lypeStaed tappingnt bE BHMiga Yotehy drafine, of che

1, 3, 4-thi adi azol -2- or -5-yl, 1,2, 4- thladlazol 3- or -5 yl,
1,2,3-thiadiazol-4- or -5-yl, 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-,

2 et ot sacoryi "1 VY: “SUBSIRORESEE U 2 L o s e

or 7 benzopyrazolyl 2-, A— 5-, 6- or 7 benzoxazolyl 3-, A—, 5-, 6- or 7-

o o o o = ~ o — o Ly o A = ~ o



formula | , but in which in la Rl denotes H A, Hal, COOA COOH, CONH2,
CONHA CONA2, CN, SQRA, S2NH2 or phenyl; in Ib R2 denotes phenyl, naphthyl,
each of wWNDchoYmR1@nsubstituted or nono- , di-, tri-, tePCAEPRI0/002435
pentasubstituted by A Hal, QA OH COOA COOH, CONH2, CONA, CONA2 and/ or
SCQ2A or denotes Het; in Ic R3 denotes phenyl, naphthyl, each of which is
unsubstituted or nono- , di-, tri-, t a- or pentasubstituted by A, Hal,
OA, OH, NH2, NHA, NA2, COOA, COCH, 2, CONA, CONA2, SQ2A, CN, C(=NH)NH 2
and/ or C(=NH) NHCH or denotes Het; in Id Het denotes a nono- or bicyclic
aromati ¢ hitreidcycyethdvprngcelrsors cNmpOsafdrsr Srartdmehs ke MHetdfenotRs

ridyi, rimdinyi, furanyi, isoxazodyJ, im_dazoJyl razol yl, olvyl,
Bzr r o?/yl ,g%{ﬁFé‘iBH/%; i%mléo????rfﬂYeﬁﬁtFrﬁﬁ &z 0t Pfrg%r%éof‘é) ,aé)%}g%ﬁ%/?/,
benzi m daégl )éyi r%@d%aﬁi;oﬂﬂigYAaQ@ogggingr %c?ggy@érpggachgﬂtal ky |

havi ng 1- at , inwhich 1-7°H atons nay be replaced by OH, F, C
and/ or Bréofkpebsgofdiggnotesirt, Beliabr . COBAteROEHIVGANH 2, tEONHAeTONAY,

CN, SO2A , SQ2NH2 or phenyl, R2 denqtes phenyl, naphthyl each of which is
unsubsfi t BReEr b2l nBAY- P gratred, tle?ra-cft?f‘ylﬁ@#égtﬁo’s%ﬁ%t ed™by A RHT]

QA OH, CCQA Cl%]-] , ]%ﬁ’ CONA 2 and/or SQ2A or denotes Het, R3
denot es pﬁehy?,l a ﬁ%g,ceac “of which is unsubstituted or nono-, di-,
tri-, tetra- or pentasubstitute by A HaJ, QA OH NH2, NHA, NA2, COOA,

COOH, CONH 2, CONA, OONA 2, SOR2A, CN, O(=NH)NH 2 and/or C(=NH)NHOH or .
denot es HBbe FPSHEABEesTGPKBABNLAAIDIEEPC PREKGFONRL OThét ydie HHig 1

to 4 N Oand/or S _atamns,, A dengo . unbr h or£branch Kyl ghawi
1-10 C at%ﬁ’é?“?; R 6 7 ﬁsata%#%%lrr%@ bgg?legk?%ceog b%%&% d g’ndy‘g‘geBr,
Hal dgpotgsckgr&ind Bhelhg ; 2N riifairrree ush b ¥ fosabtea st sy and marking

stereoi soners thereof, including m xtures thereof in all ratios.
Preparat i enich tisi eiopisikibme toertihat bpasdef @ye f bR mile (3§29%e &G pItNds

of the present._invention may be prepared,i n r. Qf. t known
to those gfk??}?bﬁ Fﬂf?ﬁelgr f’,\ésfeﬁ-(‘:"loet?di % ,meﬁ:t?trhngt %{%etcgd'r{gg k{%]%g(?emﬁleﬁs%rl ed
bel ow, or gt FHQuegh £ €816 @NS i drfjesen Mpakedsulyrapih yiche séaseland a

techni ques known to those skilled in the art of organic_synthesis. Al
processesnenastiosdbirrfassgensti diiavich chesprlbseaterhsdnt (IHe sfeostrate

contenpl ated to be practjced on any scal including mlli

mudt i g?an‘_i‘axi | For BARSRAT | 9 o GINmeSE L ompelc) gﬁeg ndtsTri oaeh ‘g{‘f@t Wil
be appreciated-thay the sorposnds £61508aPr &I rdWEeNt i0id MeyrLospatenione
or nore asymmetrically substituted carbon atons, and may be isolated in

opti cal | ysabstyates.racem c fornms. Thus, all chiral, diastereoneric,
racemc forns and all geonetric isomeric fornms of a structure are intended,
unl ess the specific stereochem stry or isoneric formis specifically

| ndi cat edeo )t dgitally knowaoish therREh: NONE10n PLGPA enbah apidenl iy asdive
forms. For exanpl e, r%xtures f stereoisoners may be separated by standard
t echnRQuesréfetrvdiinghalutamolehsni tpedtt 0o f r 6bel Maakgrsfundaceni whfiiginsthe
normal , reverse-phase, and chiral chromatography, prefer%nti |, _salt

for mat i onligetRy SENSEELat TRHETHAd tife ??IRJe,e%r Iﬂ%‘? ¢hi FEF° §?ﬁ?ﬁ8§i L PHrer
fromacti tapti n%g%r' I by.-dgh L pgr at,giehi r HIeStSicH wadget
centers. %ﬁcﬁhggrgggt’i nséési‘?lﬂ%eed&ﬁegg%tggftgﬁlegf %gly%t?gt necessary to
protect renétiveuianetiysnal gaekpisng,f allewantice pepdredwe sandimibien ¢@lox hi o
or carboxy 8roups, where these are_desired in the final ,ﬁr duct, to avoid
their unvaR€ednpargier PEPEBRCTR ERECF eGREPBRSPY HRTentF ONEF B¥SBt ecti ng
groups.may be used in accordance with standard practice, for exanpl es see
T W eene and P. G M Wits in Protective Goups in Oganic Chemstry,
John W eyaaad $SaPstrdO81 isJ.thusWphkftraebly Riotmtttiexndd oupsostraygani c
Chem stry, Plenum Press, 1973. Sone reactions may be carried_out in the
presence ebmprbasey Fier deastnotpar tdkkf erentels( r COLPEROnSHREARGL HEEHY t he

base to be_used i.n thi eact i ny,base . canventd | Lycdsed hikek
reactionse%?l'slt hslesletc peedsrrg?ré‘qutg% ygggugseo hzlrﬁé?gprsgl\;%fe t a’? |§t' has %o
adverse effieghcen athek, partisidlvt hedmreeul esudbane| exreads suitabl abases

i ncl ude: sodi um hydr oxi de, potassium carbonate, potassiumterti o,buté/l at e,
sodi uRft esurbanyg| arveasr i et hgNSRRAENL poPBEEREAN KRRt RAYI FIBRIRRE 1 Kal i
metal hydpjdes, _such as sedium hydride a LM |6yl kydd iddd um
conpounds,ghgﬁ%ﬂfasgge%ﬁy?&utsm@ﬁ%&%ﬁé %uot ;Elq'lelot kﬁa%elar;nlgyg{k{(é;%r et al

al koxi des, such as sodi um net hoxi de and sodi um et hoxi de. Usual |y, reactions
are carried out in a suitable solvent. A variety of solvents nmay be used,
provided that it has no ad he -reaction or on the reagents

i nvol ved. Exanpl es of swtggpgﬂegﬁfxﬁshﬁﬁr{wﬁﬁj@ydr ocar bons, which nmay be
aromatic, aliphatic or cycloaliphatic hydrocarbons, such as hexane,



Addi tionally, the product can, if desired, be further purified by various
wel | - known techni ques, such as recrystallization, reprecipitation or the
vari ous cwoan®viageoaphy techni ques, notably col umm chr oneCo@mPa@apY0ABS
preparative thin |layer chronmatography. Conpounds of formula (11) preferably
are prepared by reaction of a conpound of fornmula (Il11)wherein Rl and R2
have the neanings as indicated in claijpml1l, with a conpound of fornula (IV)
X-CO CH2-R3 (1V) wherein R3 has the neanings as indicated in claiml, and X
denotes a hydroxy! group or C, Br or |I. Mt preferably X denotes C or
Br. The Zubstrstts ophedecst acerryingnpgotmd LAAMAR | SrYESER MG I3L can

avai | abl chenmos Gnhbh, Fl uorpche Acros, _lnterchi j L I r.ed b
a personiﬁg’lq | B8P i RTt MISTA tSBYORS %Fasrélé“&%r%ﬁ Eg?(:%k?%eggla%k%o%ﬁ%?aq Y

Het er ocyglg Gheni stry, vol. 36 , page 333, 1999. In the conpounds of the
formula I'V, Xi1s preferably C, Br, | or a free or reactively nodified OH
group, such as, for exanple, an activated ester, an im dazolide or

al kyl sul f onyl oxy having 1-6 carbon 0 referably net sul fonyl oxy _or
trifl udr st HRIATR | DIEH 2T aPyI @%’r%n%ﬁf}xé]lﬂﬁﬁinﬁr&s%&cgﬁ%ﬁxg o)rgﬁss
(prefera Yl aafl 5 @ygnw opylP¥Y hindReas! i aimLcandinhiyons ai

React i ngbélécyfr%g%&{r}d %?Hf girelr]r:tutlﬂa I Ie)[ %a%ﬁ%t hg conpound of forir/rul a (1v) Ay
wher ei N Xden aohydsDxy) guoHpaisn appesdeosn ,ofarn omwmmensat Logoagantekl, a

presence of a base such as pyridine, triethylam ne, diisopro }lll et hyl am ne
in an apridi ©BoIREPRTa_Ae ePF afly MeSirarf®dSc &t dni t THE esﬁgdzg fiﬂicééoéan
preferably from.20.tq, 30.C. oupl d to-l : odii m ne derivative
descri bedS & ptpreﬁ%lgerder?c{e a%‘rft e“}e-rll%gbcfi# %ﬁ%%g%]c%e%%aﬁﬁggﬁ'dﬂ

.conlf{g fescience/ phar/ HBTU. ht mwi th preferably HBTU 2-(1

H benzotriazol -1-yl)-1 ,1 , 3, 3-tetranet hyl uroni unmhexaf | uor ophosphat e..b) An
al t er nat iBhe cHuUBStaRtEat AARY W PRYFEPES cHAFEINAREf 97l £79 | Peryrit
reaction of caomnpoun |11 j Cc ou L V) er.e| is

pr ef er abl§H = I§’req1e(r‘1:taer$ a\#r%%c 50 vg%o(‘léjs to\g?r éﬁfglgoéﬂ}r%agel?m??lg%gﬁgtat a
t enper at WengeRRId Sed drefarsien 2Q und ks eingr eeompelenahl y Het-abeorberse 100
C. Process .of the synthesis of conpound of formula (1) formula (11) fornula
(1) Conpmaghedfia hangtrraaks (| )and pfeparedct rBAFEBRPouRE of R OFF )

by a gyclisation reaction usin b as_for_e :

hexa hﬁl?:ﬁrseiq{}l a?%ﬁe,seg%c&tt ss?lu%@grg? §3§i & gﬁé&ét 950 ntoBr °f
pot assi undardi0ady | @ie, s S98t LAt &t Bik-aheeWoik hbpr ehebabbyatigd dembedded)
hexanet hyl di syl azide in an inert solvent, preferably in an aprotic sol vent
as for exemihe tethstinafrofilrggief . di oxane, toluene at 200C to 1500C
preferably 60 to 120 OC for 30 mnutes to 24 hours preferently from 30
mnutes to 1 hour. Suitable inert solvents are, for exanple, hydrocarbons,
such as hgya el hesrybenzengcetghuens presyrapey phkeenmatied
hydr ocar bonsfﬁslt}g‘ﬁél;% tri ch%%r oet hyl ene, 1, 2-dichl gr oet hane? gar bon

t et r a2l artiede foehl ovHf dmdicriadi chlighors hanetext coitol 8, S aSTRECHERS
et hanol , | sopropanol, n-propanol, n-butanol or _tert:-butanql:..ether uch
as di et hyiREiH& | 2gfi s‘ﬂ'ﬁ%ﬁfgl Elgf’ﬁlert}h? eﬁF&Wdr%?W%%SJ(%F;Lgrl% P’%)%g)r?gfl’

gl ycol ethelS.e$Sush -snﬁ%;gyyarﬁame, gl #ep! JRNMRINWNAr MRy, eidiefrent
et hyl ene g ycoel di methyl ether (diglynme); ketones, such as acetone or

but anone;bardaiis, synbblagiacet mavee bedimedhyticeednikde BebdiWet Wansr Ain de

(DMF); nitriles, such as acetonitrile; sulfoxides, such di yl

sul f oxi de' {TMSE i nBar Sefd Rdle, 833?%0929F?En%'éf‘8§?£ SHER- asgﬁégm‘ésgéﬁ dor
acetigcaci dyJHAT ounds, such as nitromethane or nitrobenzene; esters,
such %5'3 gtdgﬁéaazz:eétiafggpor m xtures of the said solvents. Pharnmaceuti cal
salts and other fornms The said compounds according to the invention can be
used in their final non-salt_form_ On the_other hand, the present invgréti on

al so encofpasseiauid (@ereFat heBarksAPouRfs FRet hBTESPRTof *BHERF O

phar maceut i cal | c I al.ts, ' an be;deihVved-J4ON Vakious
organic aﬁfc?ﬁ%nroagoglyli ?%’%Q‘ ;%dznéybaas%@i%%h%ro%cegﬁges known in t eeart .Sor
Phar macewdngdd it iancepball esapbtrheemmmi haedenipournde ofotypestoioml anl
are for the nost part prepared by conventional nethods. If, the con'%ound of

the f30 miibke | ovAeaeds al kEBdxyICIFESAS, oFeRR - it 08U 1SS sEFESUESN be
formed by reacting the d w ui S@ 1 0,9k ¥6mkPE of at
correspon%ﬁ@?gosdatslearﬂdictoﬁlgjn%%%%t : %%gﬁ%gse@&%% or% exgrrpge, alkali net al
hydr oxi des, includi ng potassi um hydroxi de, sodi um hydroxide and |ithium
hydr oxi de; al kaline earth nmetal hydroxides, such as barium hydroxi de and
cal ci um hydr oxi de; al kal i I ool QF anpl e pot assi um et hoxi de
and sodi um propoxi de; and g@?ﬁ@ﬁféﬁﬁﬁ (Bég'gsfé)such as pi peridine,

di et hanol am ne and N-net hyl gl utam ne. The al um nium salts of the conpounds

Y 1 r o . o



given to amonium the alkali metal salts sodium and potassium and the

al kaline earth netal salts cal ciumand magnesium Salts of the conpounds of
t he for mwe 200916k are derived from pharnaceutical |y aeceraisonsgani c
non-toxi ¢ bases include salts of primary, secondary and tertiary am nes,
substituted am nes, also including naturally occurring substituted am nes,
cyclic am nes, and basic ion ex changgk resins, for exanple arginine,

bet ai ne, caffeine, chloroprocaine, choline, N N -dibenzylethyl enedi am ne

(benzat hi ne), dicycl ohexyl am ne, diethanol am ne, diethyl an'hge, .
2- di et hylLadstoetdRmol e & Gret WyHaktinoFKahet, EPRRAYPHN ndie Treactive

et hyl enedi ami ne.  N-eth [ N- o] | gy 08y gLHEREL NGy £hi

gl ucosam"hoé'fonheifssti 8|rne,¥i‘g§éﬁggém%ﬁ%? P%g%&%?ﬁ?m ﬁg, H:gocai ne, I?/si nel,S
megl um nea b NEddyhp ol H@aEohgosABABROlisN &IV {Hnardizame, apsperbdpréses a

pol yam ne resins, procaine, purines, theobrom ne, triethanol am ne,

triethyl ghioteinitiedtdry | e oRN, 39 Jeopwn &R fdericilled person.
tris(hydroxynet hyl ) net hyl arnine (tromethanm ne), but this is not intended to
represent a restriction. Conpounds of the present invention which contain
basi ¢ nit -&fﬂé@i Di 901 8" @HPS £aaN Jt& teuateE R wsbNJtRgepresenck as
(G-C 4 zﬁ(}%sfé%a I des, o:rL exglr%pl e net hyl, ee?;r;gyl , i%_j%%ropyl and tert-butyl
chl ori de,a hrintadle dowhniodi Memadi¢ Cliguidlabkybtalbf aisboutochdgadpldopant

di met hyl, diethyl and dianyl sulfate; (C o:Cis)al kyl. halides, for,ex e
decyl , dGHEERIS | Hr H "MATERA %?Fat‘é}(%a?”%’/‘ﬁcghﬁé"ri%‘é?r%‘f%%?jdzee‘gnﬁy' gi ide;
and aryl (-G 4) hajifgs s cf VDb benaylkhl9r isdemangp-a-0 216
phenet hyl O_eroemré.er-%l oét ) vvaIt g‘%—‘sﬂgnggg%ﬁ% sol ubl e conpounds according to the

i nvent® oy 1can He BrEmred s nond Ui Bad 1389 /A%S above- nent i oned
pharmaceutical salts which are preferred include acetate, trifluoroacetate,
besylate, citrate, fumarate, gluconate, hem succinate, hippurate,

hydrochl ari de robrom_de, | Lenat e, ; nandel A & - MEHIHENS) NittilfliS

ol eat e, %oo%pﬁéﬁétq‘gf}%ﬁoygl aFlél%)'ng% %Egtrinaph(()ép ate, steear ate, sulfate, R
subsal i cyYdBfidral apgolgir,t hicorml saed t psytareonndcempoet titon nequut AUscs is
not intended to represent a restriction. The acid-addition sal tggof basi c

conpoundssasfpnie far fakgal Sepaptepatdts bfoBrPhgMAY e FrR_EPasEFor S nt o
conta i th a sufficiept he ired achd; sCaUSLAg t e et i on
of thgg s\%“atr]ivr?ta%vceosnveﬁ io%ggg%ﬁgéﬁ% The re:g ase can be regenerated by
bringi ng et d9rndw Ofeomt BRLBW t B4 base @BdAg0Bani ngot hentr &S -base
in a conventional manner. The free base fornms differ in a certain res eigt
from t he B 06 r 28potdis ng IsQisorbddes taks ebROWRt hOr ddpBiae 1 Eeshh; ﬁle&H% al

ties,, h lubility i | | ts: f th
ivent i ortieveieree SaPPetBifePuree domhE i Tt hen Sebtet e o

base forng,tdereof. As nmentioned, the pharnmaceutically acceptable
base-addition salts of the conpounds of the fornula | are fornmed with
met al 80 or am nes, such as alkali netals and al kaline earth netals or

[ ines, Preferred netal . di t i i .
Cal ai um PHH AAPEA by SHAFE SR AN OGN B of P RS | CRGATA He feid

chl oropr %} chelifitmdli etharakagi-igedet By| @nedieadicae, pitch of the
N- net hyl - g%%:lam!ane and procai ne. The baseﬂ?%ddi tion salts of acidic

conpoundsordeor 8Eng-he whselengnhi onf avd sgidear bighy . bliedgiing twe fliehtaci d
forminto contact with a sufficient. anbunt, of thhe desiéed base, %usitr}gethe
be

formati oFfilaHelnl tafn 4eEEAPERECON AR UELENECNSThe F1%e AREG ca

regengg atod by 10 5g thge okl L0601 | BbOEONt A6 Well ABsaCiE Althgle-
i sol atfi ng & free actd in a conventional manner. The free acid forns .
di ffer i naepexeidr ncoespecshifom tive coefbspoedi Ag gddl t £fomnshHersdsfrid t h

respect to certain physical properties, such as sqlubility in polar }

sol vent s;1¥®+t1d herysitpés eRNaFes hdiSnvehF Forer hwEPeAr 135 s ?’f%lq%fhéﬁﬁtse
correspond to the respect i e ag O therenl. ddcdk iGRIPeERge of
accordi n}%%é)%%eolrnvel |onﬁ/a§%é1%§)i ’nsg%?gat ﬁgn one group which is capabl e of
form ng phws nBceIddieatliy weTppanbtwisalts of this type, the invention also
enconpasses nultiple salts. Typical nultiple salt fornms include, for
exanpB@, bitartrate, diacetate, difumarate, dineglum ne, di phosphate,

di sodi um and trihydrochl or.i de hi.s J It epdsd Qg " 8H @3y it
restrictiomn WFEX?%gg&d %%etﬁlé?gé{lgt elgmjéla (')C\rllgtn it ggn %‘é seengt hat the -
expression "pharmaceu tically acceptable salt” in the present connection is
taken to nean an active ingredient which conprises a conpound of the
formula | in the formof o i | s, o icular if this salt form
i nparts inproved phar mcok?ﬁggﬁ_glﬁ)f%ggr#ﬁe@%g%ﬁt active ingredient
conmpared with the free formof the active ingredient or any other salt form
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As exanples, the followi ng chiral am nes can be used: quinine, brucine,
(S)-1- (benzyl oxynet hyl)propylamne (I11), (-)-ephedrine, (4S 5R)-(+)-1

, 2, 2, 3, 4-woebesarmedony| - 5- phenyl -1 | 3- oxazol i di ne, PCT/EP2009/002435

(R) - 1- phenyl - 2-p-tol yl et hyl am ne, (S)- phenyl gl yci nol,

(-)-N-net hyl ephedrine, (+)-(2S, 3R)-4-dinethylam no-3-nethyl-1 , 2-

di phenyl - 2- but anol , (S)-phenyl gl yci noljg (S)-a-nethyl benzyl am ne or any

m xture of them The invention furthernore relates to the use of the
conpounds and/ or physi ol ogically acceptable salts thereof fo he

pr epar at i G ot 1guhEdiERRL (Bﬁé?HﬁE@gt i P t F’Bn)‘-", Fﬂf’ﬁg??%ulaé}d by
non- chem b o] I i s 185 S ALk e edezans Hfaaream
her e togesfq%;esré%e{@ %%g%?ﬁ% Eglgi %?éelldit Sél}jid(f%a%d%oc?gs%m -liquid excipient
or adj uvarde arthrddnilesi res, preterhbhwut i parfibrihednebyr isoibg efcdritiger At i ve
ingredients. The invention furthernore relates to pedi canents corrpririiicr}]g at

| east oneaRWFRSLiNACQERSS HE hgRt 0 tPhe HTRAHE P and? bR phHV & d 8B caly
bl e der i yat i ves, { oL €0i . Locl udi ng 1
Chereot TTdiRes o SRl VERERAPEGR BF TS ORERELLDE fhonkde W B fgotioles

Phar maceutd CabrhO0ramil adn DAS c(i'g@tb.& asln ymet er @lei ndle-dlarmm ofddpsage ami ts
whi ch conprise a predeterm ned anount of active ingredient per dosage unit.

Such a urilie chhquaddprarystaloriex&merely0. BraineAl &, epr s aBfFP2tlfy %o

700 ng, particul ar] referably 5 0.100 , L0f nAUN C J to
the i nverﬁa!?%ﬁs%ee’b‘e%dpﬁﬁg’dﬁet He dfé%%éelgonﬁfr?i S?Tattrgeai eg, tﬂ%g ?rhe? of
admi ni st rati g anghet Nerage: avebaht and wendickken 6f tdopaid@nic Wiquid

pharmaceutical”™ formul ati ons can be adnmi nistered in the formof dosage units
whi chlGonprysemla maeeeizl i hbd ardderlofpidah vendgreveehrthpshedePideadni t.

Preferred dosage unit fornulatiqns are those which.conprli dai | se or
part - dos TR TG Tat sFHboA® 5&‘% érc?rqt']@s‘}d'r?d'i n§ F°%ct ia(g‘?et greeof"\){.ﬁ%é1 an
active ”wér}%ﬁcgé}}t fardhesmre, r harmaau i oated Or mul ations of this type
can be prepared using a process which is generally known in the

pharmaceutical art. Pharmaceutical fornulations can be adapted for

adm ni stration via any desjred suitable nmethod, B for exargpl.e b ral the
(i ncl udi fy BaERAR FOSUBRFRGUEI P r 86l CTaRhF 1CtBpiCRF IS (ﬁyu’gll'”ﬁ@ buccal ,

subl i pgug] s t&?”}%w@ihg vagLkNak 2Bk ePaleR e5al abknehrditg sebauhaeous,
mtrarruscuﬁ r, rntravenous-or intradermal) nethods. Such formul ations can
be preparati ugiply ald #t otessesokaopnlimerhe pharhdceuyistal amatepyalf gn

exanpl e, conmbining the active ingredient with the excipj

. t(s) or .
adj uvant (e FrER n8€edMiddQid RNt YN Qd3ptEd H6r r}é%n‘%‘ni‘@ﬁl?ﬂl&n
can be adm ni £ t 1S, h , , dles 1or
t abl et s; lprbé\;\ﬁ#agloo&l gér%%&lplgysf %‘E’)ﬁ%%%n%ﬁg? %ﬁ%pg%g?oggéﬁﬁbgqﬁﬁﬁg lgr
non- aqueqisrdidivials, eHeblhaifpanscotef aapdaretsecorbyi lthien-sat@r inddgiia
emul sions or water-in-oil liquid enmulsjions. Thus, for exapple, in the case
of ord0) e nPet Rat IFELNYPRa FRFPFPRLECRanRBE SPSCdRI PRYE comprise

active-ingredient ¢ on . C ! 1 oral, non-toxic and
phar maceu eca‘ﬁ%P a%éc)reregrfca etlﬁfir‘ﬁ?eex%%l ers'n ,aMsnEJclas', for exanple, ethanol,
gl ycerol, water and the |like. Powlers are prepared by conm nuting the
conmpoundto a suitable fine size and mxing it with a pharmaceutical _

exci pi entThonaahdt ddawida eivAtaly BEARBESOEUCRTRES 4PN Gl RS 2RPdEH e
car bohydrate, such.as, for exanple, star ni | a .
preservati¥e, 2di §B€F3§ Feanddy ey Ic?’l?qu\'nn e l;r%nprég}é%%ﬁi%ap\s%:&%?l e
prodused diye f4.S03 NY thePOVESHpBLXEUHR asiglesepidheddabope and fiviariegle
shaped gel atine shells therewith. @idants and |ubricants, such as, for
exanpl e, imfginadigpepsensihgciprossiss, te) aAdglesEEMBEEHrH®, c¥alekum

stearate or pol yethylen col _in solid for dded e er
i xt ure bb?‘br%r{%@ ef P?ngh\éngﬁtil&Wouﬁ ﬁ%i#eéﬁ%n?ggﬁ §§| ﬁ]%?lﬁ%gert gch
as, for %baa{@Iq, faig@gréagairnf&ﬁ{é‘dil&ﬂc PONERy Ometddd Magaidhenatidr Mehe
| i kewi se be addea In order to i nprove%{ he av% lability of the nmedi canent
after theurciapsal @diasy beferthakexking afkl t¢arh printed ridde™r necessary,
sui tabl e binders, lubricants and disintegrants as well as dyes can |ikew se
be i néQ)rporat ed into the m xture. Suitable binders include starch,

gel ati ne,pnat 1 840268 MO Sy HPEneXARP ke Al UAOSE efybehdl polgmer
svveetenergsg@nagéﬁh(é#ngrm?zg?unatur al fsand sy%?heti c rubber, }guch as, ?g?
exanpl e, acacia, tragacanth or sodium al gi nate, carboxynet hyl cel | ul ose,
pol yet hyl ene glycol, waxes, and the like. The |ubricants used in these
dosage forns include sodiu -um t e, magnesi um st ear at e,
sodi um benzoate, sodi um acgpgﬁﬁt%%lﬁzihq@hﬁ% and the like. The

di sintegrants include, without being restricted thereto, starch,
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be added. The dosage unit fornulations for oral admnistration can, if
desired, be encapsulated in mcrocapsules. The fornulation can al so be
prepar ed wo uci21@sway that the rel ease i s extended or PeTaPd@d/00BBEN as,
for exanple, by coating or enbedding of particulate material in polyners,
wax and the |ike. The conpounds according to the invention and salts,

sol vates and physiol ogically functi ongl4 derivatives thereof can al so be
adm nistered in the formof |iposone delivery systens, such as, for
exampl e, small wunilanellar vesicles, |arge unilanellar vesicles and .

nul ti | amepigmentesEibbes IdagosemesnearPpEaE8AmidyY dh APPEEs THEFHALIBE ds,
such as, for_exanple, ol ester.ol , stearyl am r at i dyl: | i

The conpo'{ﬁ'ldghh%ggﬂ'ﬂi'n%?’@o%t%]i vcerr%“c?toin]yaﬁgl?rﬁeegsgﬁgg%ﬂgoH‘?g%%gﬂ%ﬁdr}&se
physi ol og%&fééyi;lungt haral deshyatd vesdhher eqftscatoalsso wesdeald ver egbriest ng
nonocl onal anti bodi es as individual carriers to which the conpound

nol ecul escanmposdupdred. cEhprdeipgunds carindern baesdmpl ednfo SAARLLY.
polyners as_targeted nmedi canent carri ers.lSuch olé/mars pay enconpass

pol yvi hyl 3R HOI TRRHNHCH RSN SHpI§ feplitrol agents or waxes:

pol yhydr oxypr opyl met hacr yl am dophenol , pol yhydr oxyet hyl aspartam dophenol or
pol yet hyl ene oxi de polylysine, substituted by palmtoyl radicals. The
conpoundssdmy ¥imdéer pos en bpresent eiint a aatliassangibgodegmadabe pdig s s
whi ch are suitable for achieving controll ed rgl ease of C?;lhrredi cament., . for

exanpl e pat¥d ak$ i ecmepaedpefy FBEEMPBAZESPFoPICYBRES SO AV

aci d, polyorthoesters, lyacet.al pol yei iy dreipyr an ROhYEY anaagrafat es
and cross¥? OQP b#“%%bh%%alf’ﬂll‘%"gﬁa%g ’co%t%%%ers ofﬁﬁydfipﬁg?gig /

Phar mpg e Ui €k 1 $106 Nulsabirete adapyidtéorcdpahstersrabradpdhysstari oresiars be
adm ni stered as independent plasters for extended, close contact vvithé;é;e
epi derni sad bhe recopieat .tIRGLLIUS ckERPPEATHERE & i VB i'ﬂ'tfr el ERE be
del i vered mth ster LQnht OPRELESLSnas d ri i I ns
i Phar mobet vl RS Ear Bhe P e Rty SR T BBEy O Bharae et A EanasaRIe
adapt ed flggr»@ o] £akiadmiRiisld aihorhean-aggd oo ful2atetmasdepaendienyg s onc rdens,
suspensions, |otions, powders, solutions, pastes, gels, sprays, aerosols or
0i | s. Fordesiered eaesodutdbnt hef egBeorPHHHE eiPaffal Theshedlis, F¥sahite
mout h_and skin, the formnulations are preferabl l, i t opj galy, Qi nt
or cré&amPIise (Pds%“%?@f %ﬁﬁ%ﬁgti%&ﬁyt FYi \?gl%g s%‘le'%ttﬁe%gt ?ﬁt h%%gt ibvlceﬂéﬂﬁ}Ims

i ngredi enf.can be enployed either with a paraffinic or a water-mscible
cream base. Alternatively, the active ingredient can be fornulated to give

a creamwith an oil-in-water cream base or a water-in-oil
base. Phar maceuti cal forpul atj ons, adapted, for taopj appl | L.on dlie eye
i ncl ude eYREIRPRHPELYin Whtch tHE Lt 5yigﬁar9edipeér?tﬁ'?ésr di §§%ﬁ‘§§§ orélgéu%pe'nded

|n a sui tARl&EaELEes, 1hNaPRbhbeULBpAB1AMUROYE FebeatbacPliaiovasoulir e
fornul ations adapted for topical application in the nouth enconpass
| 0zenges, addsdi tbea anduidutdawasiess irPtarvaicieut FaRPirgr AEPERL PoMs Sadapt&

for rectal adm nistration can be adnministered in the.fo o ppasi i es
or enemas¥tPhaFhdee OIS Gt nﬁ?ﬁ??‘g]naegﬁzﬁpga ‘f &%W&sa%%d%h%#s?) r%atl%%ld in
whi ch the, carri;gr | $sak$Bhd tePNBKd SEK 21 CeAr gRrisederphad NG
particle %lgzé, @%ﬁgﬁm e, nst he range 20-500 m cr ongé which is .
adni ni stereguid thearpiees i rawdi clakipidtic t dkplrodarkons, rapgicyclic

i nhal ation via the nasal passages froma_contain cont ai_ni t he powde
hel d ¢l oSey@6oeHEbHBS T SRPAXBRAKBPATI aPFERGSFoE REl HATA i °a1s"em§£s5;|

spray,or nose. dr ! Lguid as EgE-S4bst ance enconpass

acti ngng?% i%%?ggg?ﬁ%%%ngo#kgwé?er %?ﬁ%ﬁgl ) Ehar maceuti cal formul ations
adapted for admi nistration by inhalation enconpass finely particul ate dusts
or msts, which can be generated by various t_gges of pressurised dispensers

Wi th aer oEots,aprbitatien &Y i Asvroied oPE1NBAREmacElRi cSP BT it F i ©

adapted for vaginal _adni ni ﬁgéagi&(}eﬁ@n he %qdre%nit%t EhAS PRSSAHdRSsity

t anpons, PR ?eaeﬁg,oﬁgg oans Or “spray rmul at’i ons. Phar maceut i cal
formul at i pgsuadapt ednkor cpapesieiah adni besteatpanibhel wiehagbbeuschmren
non- aqueous sterile injection solutions conprising antioxidants, buffers,
bact eBPospaintinganpreeeas esas bfnawBnEC ofRahFERl 2 POFATTati on i s rendered
isotonic with the blood of the recipient to be treated; and aqueous and non
aqueous sterile suspensions, which nmay conprise suspension nedia and

t hi ckeners. The fornul ati ons can be adm nistered in single-dose or
mul ti dose contai ners, for exanple sealed anpoules and vials, and stored in

freeze-dried(lyophilised) onl y addition of the sterile
carrier liquid, for exanplébaéfgﬂ?ﬂégﬂihﬁé Lﬁéﬁgghrposes, i mredi ately
before use is necessary. Injection solutions and suspensions prepared in

o o,



- DIEA : diethylisopropylamne The follow ng exanples illustrate the

i nvention without, however, limting it. The starting materials used are
known pr oslocb®/eeeopr oduct s prepared accordi ng to known pcomErdems243The
percent ages are expressed on a wei ght basis, unless otherw se nentioned.
The conpounds were characterised especially via the follow ng anal ytical
techni ques. The NMR spectra were acquijsed using a Bruker Avance DPX 300 Mz
NMVR spectroneter. The nasses were determ ned by HPLC coupled to an Agil ent
Series 1100 mass detector. The nelting points (ﬁ]p ) wer e neasured on a

St uart ScFentlfappbi%mlorExarWe 1cont1nu0us ink-jet  printing, the

4- hydr oxy- 3- hen ] -5- pdi n -d e di n::6-ane
Step 1: ¥F Ja%rétl @%&”%PT ¥13%.§s &Q%Qu&wgl r%%[aeg—le otrgll;tg’rx:ﬁ e (r{gglah?
was cool %@é }QQCS,ot{%ILé( 2n1684) cehgoelltaear QRpldet By deendi thidhay)a yearst
added. After 20 mnutes of stirring, a solution of

2- am no- 3iet heryedr bonytedhnpbehyrenbépresat( of gthiys OBTHRASIHPG process,
acetonitrile was added dro y\if After 15h ofstirring at roomtenperature,
the soPvedt KRR eroviEf U'T’fg’e FRRTEFDressure and the remmining was taken
up into dichloronethane. This organic solution was washed wi th sodi um

bi carbonate solution, water then dried over sodium sul phate. Organic

sol vent wes eanm/nfbmmteive ednbedipeassurtthandighédcrames puk i fnraehleg sﬁ’ﬂ ica

(Hept ane/ et hyl acetate 4/ 6% A yell ow oil (407 was recover\gD

(dnso- d6, tBOORFRFenY 11n%ep fonslsm?? dgcgd- §Y5§g?> 15g) to7 BA satfa('%ﬁ AH),

7 44 7.39, 1 4593 r@g@ Fihd s,
0. 89 ‘%‘Ifn %ﬂc%‘g%g;é&% H?prgﬁg’ cg\%'pouﬁ%y?lgg pQﬂ P

tetfa'ﬂwdfﬂiwe’wenﬁ%né;m)taﬂﬁlsealdﬁedieﬂropw se a solution of sod| um

hexanet hyl di sil yl azide (3.58 nL, 4eq) in tetrahydrofurane. The sol ution was

heat ed at 800C duri ng 15 hours then cooled to roomtenperature and acetic

id dded_unt d d
o cssur o TN WAL B L400RE S S od IS e T o o T L1230 - e 2o
filtered, oM cBRlebbbic 1HiINVMRA DNEQ <1 30Pdtzher 8. 48xlivitliy, 848, 40

(m 1H), 7.77-7.70 (m 1H), 7.48-7.42 (m 2H), 7.41-7.26 (m 4H),700(m
1H). Exanpéél@ntlon at determined wavelengths (interference cclor)

f)l] B);(rjlrlgxy 31 %ﬁ@gédroﬁfp%efé}/é?dse&tﬁ&?%n of Sgﬁtggwc)ﬁ?“enog%b%@%ﬂ%%ma%% %1 rmrf)
in ethanol, (6%% nL)u sqaddeds gk opwicse Rbhy2o 6w, alsi (24nal)reAfder 20

m nut es at 60 nor pholine (68.9 nL) was adde nd 5 m nutes | ater sul phur
(14.5 Q) .adeahémgs WasEpanr i 2B op3 sluBitng EF2 ho68s Thén Rlve BBI YAt 22r eif/ed

under reduced essure. The crude was t aken W t.h d hI r h ,
filtered &hi oén 8 SfF of83i 14ta Thd the ol \%gﬂt I}Je’m) g gegr%t guceal
pressure.ydhso ) dEiesy@s dirs f2ed over w13 oL e anald etmfyet azeind@. 9/ 1)

and a yell ow solid was recovered (18.4g); 1H NWR (CDCI 3, 300 MHz): d (ppm:
7342027(m 3H), 712715(m 2H) , 391(q, 2H), 202(S 3H), 078(t

3H) Step 2:,To the |ous conpaund (,800 n di

dropwi se 2uiprbie orfg) ?r?ret%%&yg?]eeny‘%}é%se? "or |t3{(ea( nigg) i \h’@% oxane
(5 nL). ngrgﬂ&'tlpé'sﬂﬁé hegt-predO-meld 11X cgkmﬁgrﬂcfe haitso 1 e t heesidlyvent
was renove nder reduced pressure. The crude was taken up into et hyl

acetate apdlyhitssal utresimas wapshydsterh aesddisum Biasdivborrsid adirdiisied

solution then water. The or olutjon was dried aqver _sodi If and
the sol veRPlyesesed MRS r gﬂﬁce ﬁﬁr dirEeR ?}éﬁr&ﬁ ai | T} 5%%§§Ere e)( 1

| 1|a)nd ToBgomeds (M

, é?lzﬂ%é% %Kbo\?é%g‘ ggge.ggh%m@@zrﬁil% 9&82?méﬂ)s 3 881(3%;g 2H) 3. 82
(s, 2H) 2s16n (s 3HrxryQatés(t, v3hiyl Steatheds Thepprédiesusasdnpouminations g,
3.42 mmol ) in tetrahydrofurane (20 rrL) was added dropwi se to a solution of
pot assi unthexe@®t hyl disilyl azide (27.4 nL of 0.5Min toluene). After 2
hours, the reaction was quenched with acetic acid and the sol vents renoved
under reduced pressure. The crude solid was taken up into water and
filtered. The pakkSaki dle\lap‘ré:E@ﬂaﬂeI}adabﬂ;lBédghy I\zB'lk-Bﬁelt Op(:li/mltl)lg momm
(DVMBO-d , 300 MHz): d (ppm: 8.83 (br. s, 1H), -7.24 g 04-
7.02 Bfy teliablesrgigting 2wy, @Owt(@leswrletlgﬂtasll t Fep”lf‘ I ehe
previous solid (366 n rous I S(£90) to
OcC. Bor oﬁqltlf'f“ﬂ% 859%4“‘%?% Q,« %utsl(yof%q"lc% %‘mkhgr% % %arrr?e%lévf%s( adde%#
After 3 hours of stirring at roomterrperature, the solution was taken up
into a water/ice/triethylamne (few drops) m xture and stirred 1 hour. The
organi ¢ phase was recovere i n d under reduced pressure.
The crude was purified ove%g?ﬂ@?gﬁéﬁ?mﬂé e/ met hanol 98/2). An
off V\/mte SO|Id was recovered (60 ng) M5: 350. 2 (NH) 1HNIVR (DIVBOde 300
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(583 ng) and 1, 2-dichloroethane (25 nL) was heated at 400C for 1 hour. The
reaction mxture was taken up into dichl oronethane and washed twice with
wat er t hemoanisdi@ser sodi um sul fate and the sol vent wa®Cexrzpa@vatads The
crude was used wi thout any further purification; 1H NVR (CDCI 3, 300 MHz): d
(ppm: 11.24 (br. s , 1H), 7.44-7.30 (m 5H) 7 24 (dd, 1H), 6.90-6.86 (m
1H), 6.77-6.69 (m 2H), 3.90 (q, 2H), ?6 : 3.78 (s, 3H), 0.78 (t,
3H). Step 4: A solution of previous sdPi d (3 64 nm)l) i n tetrahydrofurane
(16 nmL.) was added to potassi um hexanmet hyl disilylazide (29 nL, 0.5Min
t ol uene) daiwhdter r ebicé | nozpilst diemeaerhedtoed & ded =X f beagthdor tiflee the
reacti on was quenched with acetic acjid and the sol vents renoved der
reduced prexsuféamghercQfdetis A4 eﬂ%?Ef‘lslHH%‘?n(tpeﬂPém?Et r@al%ﬁ:%t ate
(4/1) to et a pure solid (550 ; 1H NMVR O de,, 300
%@‘f(ﬁ?éam@t& FHp gpdea flarkmd?é@g &, 28. sﬁ“ngNB(I}ﬂz
3 75 (s ) cyano-
4- hydroxtf:1 ’%e‘i%gg%u%ﬂi é?ﬁ)[ 353. gﬁﬁ/’fl %@ﬁ 6"”8ne§tY§r§'efls APESY UEt BR osfald

benzong t réﬂ%a‘é‘t%%l&ac@mg}ea%l triiReddd; 2aMpard OO ) £WRR of |
treated wth potassiumtert-butoxi dej ) portionw se The resulting thick
suspensi aromsorsidanaa aitnk-oeh tpan.’pelrmsjr e overnight. D ethylether and

sodi um bi carbonat e agueous sol uti on were added. Aqueous sol ution was
extracted with diethylether and whol e organi c phases conbi nated. The

organi ¢ sg| n%lg 4s tﬁahgrﬂe déctt Psrnsutﬁtnrhﬁgcetgft?s% U{'t}édx" bat gandgthe

sol vents Te under pressure e resulting ol was taken up
into ethydamseirit e andmpelried; ondecdepinne. tdhe tred | oprsseénd fomvedlt(l&ga)
was filtered and washed with heptane 1H NWR (CDCI 3, 300 MHz) d’é&ﬁ‘a
7. 51 W 3gquarisgs 4he (Fep2HRE 4.24 Ho‘fﬂ@)lngstélﬁl 21tr§tmy|°rcyéﬁp te

(3.4 nL) was added_dr on of ev. 3{4;’&:}1 2 32
nmol ) in Sthanot® (55 ﬁ%\jﬂf&ﬁ?t er%%Péiﬁn%t (e tﬂéooé?g%?‘ggrﬁr ne ‘%JGSrg gj)
was added; Janghindbitg ashd ahrk S PRI séid. iLBerﬁ)orl'Eﬁth.ﬂgeV\MthalaJtl G.daa(slt
during 72 hours then filtered through a pad of silica and the sol vent

renoved amer qmede@e'd pEestight Tieowr ide WadSpurPReed bR Furee, <)

(pentane/ th act te 9/ 1 el | ow saql.i d - was, | e g 3
To a sol t ’f)rg\ﬁ 6% m%@ﬁ%%%nﬁ Ff%lca% 6 LP&?’%’g{dggééﬁe)tE%Fﬁ%?‘ and
pyridiqe &%O%éﬁalﬂ@soﬁdﬂeghér QRWI1TR tRdS Ptdran rﬁﬁrlﬁﬂeﬂy' ageigplt eailiorinde
(583 nmL in 5 nL of dioxane The reaction m xture was heated to 1050C

over ni ghttfteheln:etni"f@ sot verntioks’ evapbhrenedcighefxemdehaadetakEnduprtycal

di chl oro thane Z:H-%(f?agdct&%gase was washed tw ce by sodi um bi carbonate
aqueous T sulfate. A yellow solid ( 1 .45 Q)
was recovered after renoval of the solvent by evaporation; 1H NWR (CDCI 3,
300 Mz): d (ppm: 11.46 (bs, 1H)1 7.45-7.34 (m 8H), 726723(m 2H) ,
3.96 (g, 4, marBangs, o2Hthe. g2 eEent3Hinvenepon .cawt 45 awthenticated

hexangt hyl di si ] yl azi de ( 5 n tolu ne) was ded_dropwi se_t.o
sol ut +bn aCHFERTH L s Fdrfﬁoﬁ"e%& Igllkéﬁ T |‘ﬁl?‘e?faﬁ95¥)8?gggﬂeu(’&?
at 00C. Afhfilert h@&tghtt heppeagtion Qs duarchesdovgtBunat hasw! ik hene
sol vent s rem)ved er reduced pressure. The crude was t aken up into a

m ni num rieifchanol cmdtaydm@didmralde1so|a.pplmre<?(,4l\muwas ruieideinsiut faciigng pH.

A be| ge sol i 260 vvas recover ed; I\/B 45, 1 glMl-ll‘i 1H Nl\/g gDIVBO det, 300
J(qgg S56. 7591 @ 2o uma server to

2- chI oro dif r]%rg%ﬁ_%/ 0. 5 e ydgo i 233

b] pyri di i é%'ngfeSt étleu t yqé%%%%eﬁ?etﬂg.MiOP gaggéagﬁethgr gg\%rhse to

a sol28 i aryeftald | rﬁateﬂh.&h.uormmt@htmnone tH9 Ppackgdound,) paret heholthe250

m ). After 20 m nutes at 6Q0C, m)rphol i ne (19. 6 m.) was a,dded and 5

M nut es MY RSL MY L e in g’)lr Gt vh gt S | WY EAours then

filtered through a pad of silica and the sol vent rermved under reduced
pressure. The crude was purified over silica (pentane / ethyl acetate
95/5) . Arid Ysmpuist {dS, 5cigd wankbhai by etbiényscanetatindeas ambdever ed;
V5. 284.0 (M+l) Step 2: To a solution of the_ previous conmpound (1 1.6 g,
20. 4 mmllltsﬁgedmthatbe%fm}m t9F , adiRpefieq FerRI R PeRRG mqh.as 13

nas % éﬂ Oﬁl 30' ﬁPegé pgNl agetyls G0 d;ckeec(ﬁr?gf flahd 29 gL of

di oxa Your fyvent “was vap or at educed

pr eSSUfe 1e'|ﬂtetﬁa&ia&i WS at akEdh tihaided dd:i:hb@la)frqbdﬂmlzi]'ﬂﬂ@ oiyaerc plrase
was washed tw ce by sodi um bi carbonate aqueous sol ution then dried over
sodium sul fate and the sol vent was evaporated. The crude was purified over
silica ent ane/ et hyl acet a Vi t desired conpound (19);
VE: 402(2 (M) ; 1HyNI\/R (C%J@:Bg?@bbé %ﬁ?ﬁ? @W 11.20 (br ers, 1H§,g)

7 42 7.23 (m 6H) 6.91- 6 83 (rn 2H) 6 73 (s, 1H) 4 99 (q, 2H), 3.84 (s,

~ NS ~ A o B M . o



were recovered; MsS: 165.1 (Mtl); 1H NWVR (CDCI 3, 300 MHz): d (ppm: 7.68 (d,
1H), 6.80 (d, 1H, 6.77 (s, 1H, 3.90 (s, 3H 2.59 (s, 3H), 2.38 (s, 3H).
Step 2: Bybyboxpadesacetate (2.93 nL) was added dropw sePCOH/ER2600l00243HNn of
previ ous conpound (4.5 g, 27.4 mmol) in ethanol (100 nL). After 20 m nutes
at 60C, norpholine (8.35 nL) was added and 5 mnutes |later sul phur ( 1.76
g). Heating was carried on during 72 urs then filtered through a pad of
silica and the solvent renpoved under reduced pressure. The crude was
purified over silica (pentane/ ethyl actate 95/5). A yellow solid (3.550)
was recovierddpaws:tizgp of (MoEh. ;T{EHSNM:U(WI detsepiptry: W ppate tAGY

(d, 1H), 6.75 (d , 16..66__(.S, 06, (s, 0. (9 : (58,
3H), 2.38%e 7, %g‘;QI’e(ltl,caﬁ—i)Ql répg’g’.: QJf‘(% ac%!(;?eu?t?eoxglcof ﬂ%ﬂ%t%r ec\?ﬁ,%sal
conpound (& i 8. 8y Madlderniivd¥anet ka0 gl rand iy défeté 66 nthe was qadded
dropw se phenyl acetyl chloride (995 nL). After 2 hours, the reaction

m xture weestteaked upyi the etdnd wasbeaialand®piasived Iyt hthat 8pland ZeGLues
The organi ¢ solution was dried_over_ sodi,umsulfate then the solvent

oo el HAGE T GRILGRE pRaSeiReaTHECEr GAISE) | Ae ey ot PS8R PR Ao RRur e
of ethyl et nt | Lgweggl i , ) secsversda MB: thkD

R AT e e S i i (T b s S e P
7.04 (d, 1ikjuids. HrystallHmattefifa) s, did, BebBSe(stolHredBce5 bgckgrpurdl 82
(s, 2H), 3.67 (s, 3H, 2.37 (s, 3H 1 0.86 (t, 3H).. Step 4: gotassi m,
hexanet hydQRiigutdange (M9re Rbam. SREi PRI FEhef IhasTadtiBd GPopiiSR & a
sol ution ,,of,l. “%\{:ir%%%s solid (900 ng, 2.2 mol) in tetrahydrofurane (40 nlL)
at ooc. ATErH our's at roomtenperature, the reaction was quenched with
acetimacid and the sol vents renoved under reduced pressure. The crude was

taken up into water. The precipitated solid (650 ng) was filtered and
washed wifh ai gegd eppehod pvsthseparkipgr)ls mwt(m%e‘c’l%otﬁﬁz?@l@. 03

bs, 1H), .7.40-7. . , . 8. , ; .72
(e 1hy 1 of grcirag B8latlled Dight gty St hddy il pB18LitSq AbLE
conpound {R2BQd1y.TH: 69FEId dFy st £D| maoeridRneefascaddadfberentlyi Aightde

(2.75 m., 1Min dichloronethane) at 00C. After 30 minutes at_ 00C and 45
m nut es atf r dohfevaper stimaailameppdatiFakianxt reGRsmBaFeaLsntf i d€LtThe

whi t | | i pi tat 35 . filt d ith :
UL o1l POECIPALRS oG Ll ok e, ELLCT RS AELABRIEbId Doy o
7.34-7. 22 ddBe el - 0B éflondd) , & 84c{Sculddiy6. @416TikHH16. BgKtl, 1Hnhe3. 68

(s, 3H), 2.22 (s, 3H). e followi ng conpounds in Table | can be obtained
anal ogousiLumBateite on :BENZGFURAKEL n@ERZOFHICOMIENE, 1 BENZGTF AZEPUBERY VAT VES
AS FXR I\/[I)L{LATCRS FI| ELD OF THE_| NVENT, The present in tion e ed
to chem &4 lcoﬁﬁosf:i"faongl?sﬁm%’éégﬁs ?%?\J‘El’hee plpee?aerca Ef%n\ﬁt%%glrteo Irzbﬁ‘(r:l ILEZ’ISS of
the Coﬂpfﬁﬁaﬂfﬂi@itg, Redy | 6k abhi1 1@ rsserdrmdd ephirolghelat €516 filter.
conposi tions of” conpounds of fornula (1): (1) and their use for nodul ating
the &0 i Mdne oftEXR remept podazndefior libbtt r somests, prasven?s onused in
anelioration of gne or nore synptons of disease or disorder related to the
activity SMIFETS%ptors, including, but not limted to hyper

chol esterol em a, hyperlipoprotei nem a, hypertriglyceridem a, dyslipidem a,

| i podystrophy, chol estasis/fibrosis, cholesterol gallstone disease,

gast r oi nt@std nedutits esschaad, cioheeli ma ok ndyper ghybent icateédbwiel ABEl hedP,
type 2 diabetes, insulin resjstance, netapolic inflexibilit neph

| r.apat hy,
liver di ffaséfl RIRGTIRXIRHGEL  ANRFETTAT St ?Vlﬂ?sor#érs,a obsé isléty,
ost eopor 0sj. S, ..skin agi it rgg% : L0 IHERhSEbO81 1,
di sor'der s, %%gﬁgdn%%sggggcgn /0 J&]%%#e?én%rﬂggggs?ase. BACKGRClJNDlaz
THE | NVENBrON fadrires oi ik X & eeeptalatF¥RaariREthidbn it learendet/of wheh a
nucl ear hornone receg%or superfam |y of |igand-activated transcripti on 4
factors ardondarc| patariaedods gitor FAHEBSM Bt &ROrhex) Ie,”%glé‘,‘e 15a
687-693; Seal W_ et al : i ‘. 9, 5 824 - EXRihaabi gy
expresse elvr%ct%ecqn}pvrelrs,esi %sﬁ%ﬂi%&? %%?en%‘l %\Z:,ﬁkrl]d%ﬂ; g\lhlﬁtﬂél gdi pose
ti ssue angdrderd nduesd duri ngimshipomydle il f bhegei athsori arvayy oa( Canear B.
et al., J. Biol. Chem, 2006, 16, 11039-1 1049). FXR contains a conserved
DNA- b3thdiMPSd o ge (SBEJORNATERY: t FniPnad - FiRfHE Wi P I ohBRAS ( EBBFC*The
farnesoi d _X receptor- . 2r odi bi nds, .w ig f Ll ni
i nverted a}réﬁé’at-in(lfg%gj'ggk%ﬁ "UFE]? A %l\g#lvé# c%%itaﬂzatqow £2178x

response el enment, consensus
receptor-binding hexaners are separated by one nucleotide. The farnesoid X
receptor is part of an interrelated process, in that the receptor is

S ki o om et o R RO TR 48R T Shs b s B Y. et
e.g., I SNI Ma e al ., Cct, , } - ; all KS . J. €
al ., Science, 1999, 284, 1365-1368; Wang H et al., MIl. Cell., 1999, 3,
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chol estasi s has been postul ated by several studies in various cholestatic
animal nodels (Liu Y. et al., J. din. Invest., 2003, 112, 1678-1687).

6- ECDCA waie 2boumdsoso ful ly reverse the inpairnent of bilpeTfiPoswsanziss o
protect the hepatocytes against liver cell injury caused by the cytotoxic
l'ithocholic acid (Pelliciari R et al., J. Med. Chem, 2003, 45,
3569-3572). The process of enterohepatgc circulation of bile acids is also
a maj or regul ator of serum chol esterol honeostasis. After biosynthesis from
cholesterol in the liver, BA are secreted with bile into the |unmen of the
smal | i ntagst/ioge widhaiad 9iF AHA T IRPARG I At HYs GIPHES of fat and
fat-soluble vitamns. The ratio of different BA determ nes the
hydrophilicity of the bile acid pool and its ability to solubilize

chol est ele.i JRER13CH | 188 | @R ricRGkASRSLd ez Ay TPkl ket Yorof thée qieaiular
decreasing the intestinal solubilization of cholesterol, effectively

bl ocki ng ptlsirdlzsct ptliight Deowese absor pieonaheued BabedpBEnEd t 6aFesS in
| owering of plas chol esterol_,evels. Indeed direct_inhihitors_of
chole§?eﬁ&m pfi'oh S8 ﬂraéﬁgiﬁﬁﬁﬁb C J&Er€5Se IR l%ﬁ%?%sf@?&ﬁral
providin ey den t Qe SUpRAL t LS IS VEE ezekl milgHtas
limted g???@%%y%ﬁﬂfcﬁﬁapgzars due %%%fegﬁﬁgﬁggﬁp-fggngtion of cholggterol
synt hesi srdfileetldds #trtoanptriheg fld.qudkpersatseaflor mddelraiilon tof ¢hel eStighdl
Recent data _have shown that FXR opposes this effect in part by directly
repr essi AFIFE t&& a8 FhoPAMSESAYduct ase via a pat hway i nvol ving SHP
and LRH1L (Datta S et al., J. Biol. Chem 2006, 281 , 807-812). In addition,
Hubbert M. et al. (Hubbert Met al., Ml Endocrinol, 2007, 2 1, 1359-1 369)
r epor teed THeat dtRUldUCasoTdhe Axpr@ssi Hhloérdepathc gesegallywhiadlso be
represses | anoster ol 14algha-denethylase, and reduces HMG CoA reduct gse

protei n repdasedVit Pat PEAESTRI PREGEr ARARF IEAtSQR FeEHde: havelrhi g icras ma

| evel s of, ather i The E%Eﬁ?é c e i nhi hi £@rs t ayi e
effecti vé’sa{knr?(‘)”?’grra@} %Hﬁ%ﬁl C1%vel's rﬁﬁﬁr%@%céitﬁgsrﬁgk ?gra 2118w

car di ovaseleai: eygat osUeheasoshepkeaneh e c podiagli zanfianct svatby mnl wn
about 30% Additional therapies targeting further |owering of atherogenic
LDL as welpplasdocierespgndinds Fol&@9ds-s such as high plasma triglyceride

| evel s and | ow HDL-C | evel s are needed. Thus FXR constitutes a potenti al
therag%utic target that can be nodulated to enhance the renoval of

chol estergl Eiomddwebodr Subsgedent-ist ugdiggidendnsdtal echaddwati AR alkthe
regul ates a set of genes that control specific aspects of |ipoprotein

met abol | swrkSingaiofetthe prsdeyithalnventbppstd ehnbherReabadr bYs Vrasnansi pi d

|l evels (Sinai CJ et al.,_.Cell, 2000 02,. 731-44). Mur.e recently.-.the, EXR
agoni st GRF062T WARHS usRE to-g réglaréﬁﬁ]tc?nf]uﬁtajbcet i;?cro ecr&lessl’gn?’ﬁ%&ﬁ{ I ;T/"he
reduced pl;asndICHARANG ¥ 1R Alate RE/oNathe #¢aHin§Chng2808eptbdent
1006-101 1). FXR activation affects TG nmetabolismvia several pathways.

Some 2feclaiiozsof nviné vedfilectled rlsdint | browf the imestkide .doWae egelarigsdof

the transcription factor sterol requ)atory elenment-binding protein . lc _a

( Pi neda- 1d8h% |SO®FCy| O (e BRI 7 .ﬁlﬁ@%s,gﬁ%?cgﬁﬁgz%“ﬁpme“t or
down-r egyl at) Gddd dgseled. i8R viGasi & 0epher 9hedured003i
125, 544?)???) %ngbreggﬂjl ate! on of "apoC-| Il(Kast VHJ'R et al., M.

Endocri nahhe, 2001regibn 1820- tR28) edrdtupmaggelitdci ospettsymdecan- 1 iandat he
VLDL receptor. Increasinglfatty aci d_oxidation represents_another .neans for

FXR medi &ce@ipggien af dof epﬁeasr?d:qqlfcbjr%e‘?‘?dEh?e9§F§cﬁ GPREGGIEREFRGSCS
pyruvat e r ki nase (PDK4) (Savkur R S. et al., Biochem Bi ophys.
Res. nﬁ%ﬁa¥g2§%§%§§§9, 391-6). Furthernore, the studies of Edwards P. A
et al. (J. Lipid Res, 2002, 1, 2-12) showed that FXR alters the
transcription of several genes involved in fatty acid and tri cherid%
synt hesi $heasmagkings af pspeot RF s et abdiiaih iothe§87gh@s Jidr?d'ftddfé'etq]e Y
phosphol i pi_d.transf.er pt La_(PLTP), can-k ( -1 ry
IOM/densﬁg?%ﬁpﬁbpﬁgy%inggéggg?orH%SLE{%§§?€%gg§r %Pﬁ. égpélé?b%gaﬁ%gﬁ}ye
Chem , 2Q@Rre2d%ind938he3-i3Fdhmbt it Sl tetrMved ftom theBnakkifhemith
2003, 278, 20420-20428; Sirvent A et al., FEBS Lett., 2004, 566, 173-177).
Recentd y imé@mrmrRigpd sitared damsodris? SPRse t heladi PREY1EB1RAEIGPRCR3TRTS) asma

N it T S I o o S T
2007/ 070796). Thus conpounds whi ch nodul ate FXR activity may show superi or
therapeutic efficacy on plasma cholesterol and triglyceride |owering than
brof nf | ammat ofy  enzymes | NHEARE BehBEETCRIGE 2681 grati on of vaseul ar
ipppth nmuscle cell mgration (LLLYTYMet aI.EUArterioscIer Thron?myase

PN . ~ PNSNINSS NS A A\ . Y e Y ~yZ~ - . o



I nternational Patent Application Publication No. WD 01/82917) Based on
these findings, FXR selective nodulators are potential pharnaceuti cal

candi dat esof2009/2@®@5managenent of type 2 di abetes and hypermreglypenss dem a,
whi ch are two maj or synptons of metabolic syndrone. FXR nodul ators are al so
suitable for treating obesity, as well as for treating the conplications of
obesity. The terns "obese" and "obesity" refer to, according to the Wrld
Heal th Organi zation, a Body Mass Index (BM) greater than 27.8 kg/n2 for
men and 27.3 kg/n for wonen (BM equal s wei ght (kg)/height (nmeters

squar ed) .enQFFELSa sanquééwo a‘-%%lét]fa&l%dlc@élpré&% t i ﬁ‘FaHJdPﬁFg

di abetes and_an .at hero as Seg, ?Td r C}%%

E., Epi défﬁ qsli’ 9?'1;’%&}:‘%3%8%8 %’r@fg% ﬁu’ F{elh(fe l(éB"E{ié’la‘f;gfE et es
Care, 20Q3, 216 e&%%@roz%@&c Res@atast udices dave deopnsiorated AMOS- 1mage

i nvol venent of FXR in cancer pathology as |iver cancer (Yang F. et al.
Cancer Res=nsR20@kraG7., 863-867); breast cancer (Swales K E et al., Cancer
Res. 006, 66, 10120-10126) ; colorectal cancer (De CGottardi A et al.,
Dg Di Sci 2004 49, 982-989; Debruyne P.R et al., Oncogene 2002, 2 1,
6740 675, @ﬁ@lﬂaﬁgusﬂ?@nﬁ@tk{dae ealt ai&’éntﬁf)ﬁinf an MptefRanser arZG@f.e 5,
48-57). receptor activity, including t arnesoid X receptor

and/ or orcpahaﬂymigcl ear mackphgr amtcarding hasobeedins nppreaeeu i Ay epdrdioat y

of di seases and di sorders, i ncI udi n but th Jlimted t, |sor ders  af .t he
ski n and GAMBUISSfentnes ?’Qeepré’vd ing SanPatlg‘ﬁf“ 6671685 and

6187814), e R eleal Méelic—lqu@ls@rfees b)
2006, 34,‘:"’\5?1‘};‘-’?52% %ﬁiﬁiheﬁ{ S L (VolBzin B., Neuron, 2004, 4
1, 7-19) -ilﬂhm&nalﬂiefge dife anangieithd osn nsabd n:tarsses attiobpowntd ehfatlegsssess
the beneficial properties. |t has been di scovered t hat_ a cI ass of

conpound®ner efERAAEYt oCher bighias Febo@tds 16RSEor Afa YIINL arSPHSH Ul Cds
agents for _ty.eafi reventi r | $£AS§§,00 rders
her ei n. §lﬁ\7ld&l5? O@glﬁ—lE Pﬁ%ﬁ%% O%%ﬂ\%%épe?%s%eflt ?’ﬁ\,ﬁ’ﬁ oﬁg':r%qogg aé%ler:l?l??e

di rect ed dd-AeFIRNE PV el n TRoists, of dpt r dernetatingandhet s istfenrpeits@mer i ¢
forms, m xtures of stereoisoneric fornms, or pharmaceutically acce tabl e

salt for mttm@rv@(ﬁ fwhwr dihe t Aaddsdst | 9herthaempEkingr ¢viddt | H&d S

Conpold ¢ srctsﬂoﬁ%?f & g FRe & %‘Xﬁ%é's°<%#a?#&p#’;§én??.rﬁ9§%§?18ﬁ%Ei%‘g.lﬁlt e
CcoNposi t i QSR sthé)ﬁQ:éﬂ'r’ Syre Phardmeeutdezality .accept abl e exci pi ents

and a therapeutically effective anount of at |east one of the conpounds of
the present invention, or a pharnmaceutically acceptable salt or ester form
t her eof Anoth r obpect _of th present i nven jde or
the treattnt? %?%%th??%hon P% et i 680 S % gn%i%r é8X¥ﬂp?”ﬁE@%fiJ
di sease Qo 30MHEred ekﬁée%ﬂe%etdte AeFéNE 1 Obahheer %ﬁ@i@ﬁﬁrﬁedl weknditg,
but not limted to, hyperchol esterol em a, hyperlipoproteinem a,

hyper2( i glayee rietehirgg enudpmnanﬂn@mfigwnays@mo@hyaséﬁ@béEtH§P§PfP§r&§%§
chol esterol gallstone disease, gastrointestinal disease or condition,

hyper gl y&&H & hegiaatdead 1At idnys, type 2 diabetes, insulin r esi st ance,

met abol i c ianeX|b|I|ty, nephropathy, | i ver di seases, atherosclerosis,
cancer, inflammuatory disorders, obesity, osteoporosis, skin aging, hair
growt h r egulatt iostanshipdimeni@at tloe sasor tiedsciPankensenresdnsedsdyard/ior

Al zei hrer' s di sease. These and ot her Obé"&é:% f eat yres and advgnt ages of

the conpsHmeRsgoNdr mPa (F) vi1FLImeR seB2Ffctfie f&tHbwi hESdet A&
qescrig “ Al B3 eBhedl 82LARUEEOPDELA LER PESCH PN (G THioVENT! ON
Accor 0 a first-object, e presg i nvention provides novel conpounds
of for ”U|aa1a(l|y)ze(d) ushigiei @ Acuoe:z@agaomrdﬂﬂcg Yajgoeaza:mb TOe S iavformERi®n ,
provi ded that when Y is -N(R 01} Ais ; Q.are each )%ndependentl CR
or N - Xcdrsangichg| énborfd”le or PRECORR 15ls JetKlﬁF’@deachl nd §F&ETFERRY CH
or Ny Ri a5t 10-nanb er lis o] substid utgg@ by 1
to 3 R o(r?i'R aﬁg R‘gé&g%gg?og‘g l%frd tq' H%?%%gdt oget her, form
with the @m Her oy Chadieys aieg at}h@chedma 5ndr oﬁtd.anlad:&ychpdartlluug tire R
is VR4, wherein : Vis selected fromCrC 6 al kyl ene, C6-Cl0 ar ene %

10- mebberdstaheto@rssar Widde, SOPRGEMES(tEY Nﬁf?r"(aélllaﬂ'ené 9g( ofbeut  t

S(O z- (al kyl ene) R1100, N O 2- NRIadi ng WRRAAIdR

said al kﬁl%yer% grgﬁﬁy We oot ona%?y su tIS% (%’3 S%? |% Co alkyl or Cb-CLO
aryl; and R4 is C1-C6 al kyl, NR12R13 , OR15 , (al kyI ene) - CN, C3-Cl10
carbocycl icring, C6- Co aryl aral kyl, C6-C 0 aryloxy, 5 to 10-nenbered

by o ol PSSR B ESREAT G 2P o oL oLy

andwher ei n sal d aryI and het erocycl | C groups are opt| onal I y substl tuted by

A 2 N ™A A ~ P~ o~



a group wherein R5 and R5a together, or R6 and R6a together, or R7 and R7a
together, or R8 and R8a together forma =0 noiety; or R5, Rba together,
and/ or RowQ ®a2t@get her, and/ or R7, R7a together, and/ ecTR®2@000H3R
together, formw th the carbon aton(s) to which they are attached a C3-C9
cycl oal kyl, C3-C9 cycl oal koxy; or one group selected fromR5, R5a , R6 or
R6a together with one group selected Horom R7, R7a , R8 or R8a forma Cl1-C6
al kyl ene or Cl1-C6 al kyl enoxy group; 1 PCT/ EP2009/ 002297 R9, R10 at each
occurrence are each independently selected fromH CC 6 alkyl, C1-C6

hal ogeno@&yippeed- @4 thl kewiy| COmUTE Caltiynsy| CaprbEbikiRExy AkyPart of a

di al kyl ani noal kyl ,. or_toget her f i t it ich At
ore ot iRl S b er S rer chotyBife PRASE. RERF rRuilqar b
OCCUr I encéyd S pebAtdethbd oAk thg 1448 aéyhg and apahiRel pheferei nreairharyl

groups are optionally substituted by 1 to hal ogen; R12 , R13 at each
occurr enceesmerasch | Tioepelrtont | jase| evapd PeoneitherC doshkpd @nCc ¢he

hal ogenoal kyl , C2-C6 al kenyl, - al.kynyl , -Cl_ ¢ oal kyl al kyl - C10
aryl  wher@Wus: G Hn ‘a‘?%ﬁ i g:%BEJ Fond] Ioé sedﬁc;g'farlﬁﬁ ebym%%%q "t Fggjrhm
, Rl4 at Cgsigoecx%[re%&%' 'igﬂﬁerwdﬁrﬁla/ Sshaet fhd i detkdrk Br, OH,
Cl-Co al ka?F, 1- 1ha ogeén%alll yl, C2-C6 al kenyl, C2-C6 al kynyl, CO2R15,
Cl- C6 al koxy, ©C6-Cl0 aryloxy, CF3, OCF3, CN, R15 and Rl5a at each
occurrence are each independently selected fromH, Cl-C6 alk

1 om I C6
hal ogenoal’kyd , S€PoTd gPREAFIENEI THS é%}ﬁny’rr}d’d?la(:@ﬁor%ﬁ,sgﬁ’i%gir py an
independe“t 2 & L d m L-J. L y‘ T Jmoﬁ 'kylllh C%‘l@@tr -
al kenyl , @%ﬁuﬁﬁ%lncsl Fgﬁgl’o%lgﬁe&g%%géarc%&Merei nlysai de aryl gr(?up is
opt i op@l Igptsiubsicaimerad bye&diflg adkylcehaliogedig@tals fbkmxyis x arml@zed 2,
3, or 4, yis QO 1, 2, 3or 4, zis QO 1 or 2; and the stereoisoneric
forms, muaines dof aEEESHEEHNG ¢ TRiTARlor HIRFARIEEL IFe9FP Hd@ht AR
salts for t hereof . _Pre Y i I 2Pl I i il el
pref er red %Fe’c kfm‘t h%heco?rLrlgggn Xg%xpo%ﬁu t-'a lFI i ilgI g&g%rr%%ﬁﬁd l%f Q:‘%rrr%ul a (A:
(A) Pref eyrabl ¥omPare8 Mith ef f abhytidhart oRedr eirfCHaordaN a nbase pr éfeerediyt y
CH Preferably, R5, Rsa , R6, R6a, R7, Rra , R8 and/or R8a is / are H In a
pr ef er r edicaruidivieng | theedsenr e 30| QBEHORIAPBUNBSASA G RE adRFd) PAEey)

Pr ef er abl x and/or y.is / are 1.or 2. Preferably, . -X: i i ngl :
whi ch{‘fereﬁ that gi"l‘?e g?’ﬁ%t i%m%?&lh%?%?bartglr?at fi%lgra'l nga ?nc‘ﬁaﬁgi %&Meq(sq@}d
substitueniScd$ dirk ecthy cpaagehgd Bevibe cywliigtring oinclesdinamdedadle

substituents J, K). Preferably, Ris VR4. In a preferred enbodi nent, there
are i ncl udbmonpoemdsnohnf exhdrnall BHerres eFeatyed RI1ps aCOPRIMMNICEHIRPRL 0

or a 5to 10-nenbered heteroaryl, nor referably. H, ) P f ,
R3 is H M&F% dne %@%1%¥5b%n8%$%5 a8r£§a}:’%ég%_%dp}lg?§§§€] f,rt%y %{as y
Pr eferab'gonﬁ bs N egefc%qblmacﬁ/iﬁé Gacat raklbtleenton®. @teS@tively,

(al kylene)-S(O 2, S(O 2- (al kylene), NRL1CO or CONR11 , notably S(O) 2,

(al ky2®nejheS(dpi2anyme(i@) x¢de kghrnby, vARIatly KBRE BREf &L&BEY, S@Nts VA2 CO,
S22, CHz, CH2S2,, K SQ2CH2. Mbst preferabhl Vis O 2 i

Pr ef er abldy, CPUIEL GHOIh FY TR héeg%ugg’\-{éﬁ?%%t%ﬁ Iﬂg{??'n E:O a %@, SO v
Cl-C6 al kEBSiY - BUt QXY -k iddn RldovRI&a wepheseet iit@gm

i ndependent yvﬁf%%ﬁa?ﬁy??%fzkgg-c Oac%la%}tb\cl)%%/cl :%(;: ring, notably C3-G 0
cycl oal kyln sueh ast cwcl bgveby| refcadawent yark - o26-T1Othey| alpiEaBineyiitenyl
optionally substituted by one or two F and/or C; - 5 to 10-nenbered

het erocycd9?€ ring, such as pyrrolidinyl, benzoim dazolyl, pyridinyl,
pyrimdinyl, thiophenyl, or isoxazolyl; wherein said aryl and heterocyclic
groups are optionally substituted by 1 to 3 R14 groups, notably sel ected
fomd, FRhmdFaikyds €8 ppdsERRibveniipr, pmefier alfl polfmers ccldspid rom
Cl-C6 al koxy, C6-Cl1 aryl, 5 to 10- nenbered heterocyclic,.ring. The .

i nventi orr ey emattex igd t haviadenteteoRHBRedt LR T ¢ FEHRS FeartaitiSirer s,
di astereoi soners, epiners a or [-C. O 1 I t ; qhds of
t he02297 Cgaerhgrggl "Il%éf')émrrl%gr( I ?geasscéva\éeqﬁce ag'rtg‘ﬁg:ﬂr:@crailctzl;dtl al% i fr?étn orﬁgvﬁi ncl udi ng
their polywpigphis ferns quulid hewpehynamhi enéidvidual itbé, conmpountes fefit -
formula (1). The present invention is directed not only to r,acem’g m xt ures
of th¥de xegiians, chde o tHS NFTIBRATSCEiEG dr STRAg ©F sal

di ast er eoj somers therlﬁof arsaﬁzgegés or as mxtures of these in all

propor t i o SPhe 1ieht] it a1 80 Fel ates to the stereoi soners (including E,
Z isoners) and the hydrates and sol vates of these conpounds. Sol vates of

t he conpounds are taken to nean adductions of inert solvent nolecules onto
t he conpounds whi ch form oy [ I tractive force. Solvates
are, for exanple, nono- org\uggyhﬂggghgﬁﬁWQ es. Pharmaceutically
usabl e derivatives is taken to nean, for exanple, the salts of the

o b . o o o Y



ester . 4-(4-Bronp-2-carboxy-benzofuran-5-yl)-pi perazi ne-1-carboxylic acid
tert-butyl ester - 4-(2-Carboxy-benzofuran-5-yl)-piperazine-1-carboxylic
aci d tertwbuog12e®ser - 5-[4-(3-Met hoxy-benzenesul f onyl PCpiRpesanI3i

-yl ]-benzof uran-2-carboxylic acid am de-

5-[4- (4- Met hoxy- benzenesul fonyl ) - pi perazin-1 -yl ]-benzofuran-2-carboxylic
acid am de - 4-(2-Ethoxycarbonyl - benzcgluran- 5-yl) - pi perazi ne-1-carboxylic
acid tert-butyl ester -

d-~S-Tri fl uoronet hyl - benzyO pi perazi n-i -yl | -benzof uran”-carboxylic acid
am de - d-”-p-Chloro-benzyO pi perazin-i-ylj-benzofuran”-carboxylic acid

am de - 5-]4-(3-Fluoro-benzoyl)-pi perazin-1-yl]-benzof uran-2-carboxyl.ic
acid am de’€ %pr[’i}fétﬁlof%- \éé%z’éﬁ%sv aq‘z‘{%}ﬁz)eﬁpicpoe(f%z?ﬂgﬁ & good oriitem
-yl] 'be”ZPé%\iffbg'Sa%QﬁHl% aGi b3l & printing process. A preferred
4- Br ono- 5- [ 4- (4- met hoxy- benzenesul f onyl ) - pi per azi n-1-yl ] - benzofur an- 2-

car boxyl icantall anidé oxrmatiénBepzenetnd f prpbepepermzithel context of the
-yl)-benzof uran- 2- car boxyl i ¢ aci

d . .
4- Br ond- PTET: 1 1OBEBE beRzoFl CHRSSE K90 11081 $TBBR2 OF USRS o T ¢
acid - 4- no-5: [ 4= -clro-ﬂac%_ 1< 2! ) 1 RkD Zin=d s h
-yl ]-benzo tgraﬁ-éigé%égbo%ﬁ% c acl de&gs&g[{ 1hkPyeE E)r]lntlng, these
4- Br onp- o #ht{ihd | poooebeazenadwW vy )a prapidzi roh-ylonthenz efpplaedion
carboxylic acid - 4-Bronp-5-[4-(pyrrolidine-1 - car.bonylg- pi perazin-1 |
-yl ] - benf upahdz_lgglb@@,}arlcl dcode onto any kind "of surfaces. Said
4- Br ono- 5- [ 4- (3= 0J 05 be | ) - Ln-1- - RaenzqQf. = 2- oxyd 1.6 .acid
- 4-(2- Cajfrg)olxéji%lie:a[r.lizlo%eac% a%-g é-gylaa%cﬁ”'o %ﬁ‘%e%ﬁé#&é& f%c"ér rg;l?/'[i %gggi ?’11{991\_
tert-put et a Lalel (Sedfor®r 2t gar bosey -Besweof ur an- 5-yl ) - pi per azi ne- 1
-carbonyl ] -pyrrolidine-1 - carboxylic acid tert-butyl ester -
4- (4- Chl oro- 2- et hoxycar bonyl - benzof uran-5-yl ) - pi perazi ne-1 -carboxylic acid

ertbutl oolelers & (GrPLRON RS- SUEOLRERERER" HEAUE YS! AP o

r
5- (4- Bendduidyefedizd Nedriyin§ ez Hophannf2- £ Doxybi¢iachdized code, said
4-Bronp-5-[4-(3-trifluoronethyl-benzyl)-pi perazin-1 )
-yl ] - benZigfdirddwa ldardsbxydde mgstd be counterfeit-resistant. Counterfeit
gél[ 3: f53 ) I\J/:be;[shiosxelafnbceenzecnaensu'ﬂceony;;x)o_vpzﬂcpeec{ aztlhnr_o%lg_l'y | ]a_ beprélzrcgiucru na_rz_ Cs‘f’lercl%z%ﬂxi)/t:lyI ¢
4- BLO o ?}aaféle-x,(id?alﬂet hevynhengeneswhhiany | JoljPeiaz) n- prikbragngof Wrricil,
car boxylic aci

4- Br onp- pHopeg-irest hokiebessziehemak éongl ) qaimpebaziei-thap | conabturdvie2or
carboxylic acid - 4-Brono-5-[4- rrolidine-2-carbonyl)-piperazin-1_.

-yl ] - benZFHRPTALSS bty FPE FETE-195- [Tg‘e( %ﬁ?‘éﬂﬁglseguglty material

- car bonylgpi per azisih i 41 PEATE- berzebur ands LAl POKYYE fgaddt exmined

4- Br ono- 5-8[ 4-1?3- chlﬂobr - benzcoyl )f&gi perazin-1 -yl]-benzofur angz- car boxylic
acid 20 optical characteristics, or an additive selected from the

4- Bronp-5-[4-(2-fluoro-benzyl) - pi perazj n- 1-%“]'- benzof uran- 2- car boxylic acid
- 4- Br omEBRYP4- PE- f FBEr ol BRRIGFY-Cpi pRPERFFCARL y| FRMRMINFUr arkBE c &FGEVHS ¢
acid - 5-+(4Benzayle pi [ g - Y1 s br gigo- d4ran- 2- boxyderdad d -
5-14-(3, ;SL(U@% uor o-tben% - ﬁ‘lﬂbcgsr’azi nt?l%-yl ]Ciﬁg%zo uran-'2- car boxyl | (:gl acid

am de - materials, the forensic markers, and combinations thereof.
4-Bronmo-5-[4-(3-trifluoromethyl -benzyl oxy) - pi peridi n-1-yl]-benzof uran- 2-
carboxylic acid - 4-Bronp-5-[4-(3-chl oro-benzyl oxy)-piperidin-1

-yl ] -henzof ur an-,2- car haxyhic id - . : .

4- Br o%- - 4-"%'2?]%%? r%gb)e%f‘er%géuﬁd?%%y}r)nf%rlltb]é?%z?ﬁfllp fl ]L} eeanC(D) u%gﬁr_n _or
carboxyl is¢t3®@1&¢s, such as value documents, banknotes, passports,

4- Brono- 5- [ 4- (4-chl oro-benzenesul fonyl ) - pi perazi n-1-yl ] - benzof ur an- 2-

car boxyl iideatii¢y 4oBroedLs- [ 4drdvingor bl ermmess ) - Miferdia - permissions,

-yl ]-benzof uran-2; carboxylic acid - .

4- Br ono- ?—C[CE-S(SZ- 999 er%ee/%’zyl at%tfl 2t azf At 1 gtfl?TE%en%gfiurgﬁpg?ggrlggxyl(ilél
acid - 4 RBremnaadrd- (e hItrdeNZ Wooddtey azind 1alcoholic beverages),

-yl ]-benzof uran-2-carboxylic acid - _ '

4- Br otfb- Brjanspoytiadiier- yitoaRets per iediemtl - yijckedszof uladredsear béeylise
acid - 4-Brono-5-[4-(3-trifluotonethyl-henzyl)-npi.perazin- .

o 1~ benPAERRES. ciboRgr FLERLRT SRt Pratade R % oducts) , ana in
5-14-(3-Trifl uoronet hoxy-benzyl)-piperazin-1 -yl]-benzofuran-2-carboxylic
acid am de -

4-Brono-5-[4-(3-trifluoro - - Pl i\n-1-yl]-benzof uran- 2-

4- Br ono- 5- [ 4- (3- cyano- benzenesul f onyl ) - pi perazi n- 1-yl | - benzof ur an- 2-

Y



4-Chl oro-5-[4-(3-trifluoronethyl -benzyl)-pi perazin-1-yl]-benzofuran-2-carbo
xyl i c aciw0-2009/121605 PCT/EP2009/002435

4-Chl oro-5-[4-(3-trifluoronethoxy-benzyl) - pi perazi n-1-yl]-benzof uran- 2-
carboxylic acid - 5-[4-(3-Carboxy-benzyl)-piperazin-1

-yl ]-4-chl oro-benzof uran-2-carboxylic,acid -

4- Chl or 0- 5- (4- pyri di n- 3-yl met hyl - pi pe? zin-1 -yl)-benzofuran-2-carboxylic
acid - 4-Chloro-5-[4-(2-chl oro-benzenesul fonyi)-pi perazin-1 _

-yl ] - benzgfrievan- 2-foar hoxyhting acsgare parts and consumer goods (in

4- Chl oro-5-[4-(3-chl oro-benzenesul f,on_yly) -,pisper %zi n- 1-yl ] - benzof ur an- 2-

car boxyl inargdicplar to address liability issues).

Chl or o- S-**chl or o- benzenesul f onyO pi perazin-i -yl | -benzofuran”- carboxylic
acid -

4- Chl or o-fgrd 4na(14<iﬁ‘!? hox ye hengeasent f onyent poper apphigdy kp- bermsf ugaeds.
carboxylic acid - 4-Chloro-5-[4-(3-nethoxy-benzenesul f onyl )-Pi gerazi n-

-yl ] - benzef uaahiczle%ari@bxﬂli&éléé?d for usé in the secure “tracking an

4- Ol oro-5: 4+ (3- 1 VLPHANA - PLERL 22Bods™ Y -henzof el ansdepaisaengd ©
4- Chl or 0-S-d il 5-&hahl @rachenzoyds - paner dziedr 1-o4 | - enzolar arcthpaarsesxyl i
c acid - 4-Chloro-5-[4-(3-fluoro-benzenesul fonyl)-pi perazin-1 .

-yl ] - benzofuavarty ddvdokitst eenmutable steps of a) applying a marking
e o i Y B0 RRRZC0SSULL 90K )T RELAZ LRk YL~ PEPZRLIL AN pe

4- Br of@- Sodfbd 2 AN Proy berzenesul iirFatnatiicenazidtekt Yt d - brazobtukad 2-tem
carboxylic acid am de -

4- Br ono- o 4a¥Biéleoio- kendehes laiseny|3s pwpbt agisn-ths| pegaRdoCErEAPLe
carboxylic acid ethoxy-an de, . : . : :

4- Br omo- B29RY 3%t r ic](3| LT oieEhy Fabihg p)'flh)e- pt B&F a2Fn- -tyﬁﬁl-ebeﬁgg?ﬁ?éﬂ?}to

car boxyl 'tﬁr*ea%l&r% A BLomms5- hdeh3at i ELusseaehbexynbeanay ) - pigeerasiyniny
-yl]-benzoturan-2- carboxylic acid - o ‘

4- Br onp- S:Held- { Bemetdoxgrbenzey| Jagriqatiang nte b€ - béerbi fiaat PovamsSRAd ¢
acid - ) , . . . ;

4- Br ohd- siiseloses dhekebRo- BEHAS | $05i pEERFTRLOM PR anS 58S bady 1 i ¢
acid - j 11y the data base may hereby be updated

4- Br ono- 5r'-r[e4-cza3%q5-%?%ﬁf oPg-tégrlll?oyP,) - pieperaaza} n-1-yl] -%enzof uran-2-car boxylic
acid - 4-Brondy [t Ty - d1 dhdretng of el ateexd | we ALhmr oty 19T @A pekaks n- 1
-yl]- benzofuran-2-carboxylic acid -
4-Brono-5-[4-(5-trifluoronethyl-pyridin-2-yloxy)-piperidin-1-yl]-benzofuran
-2- carb lic id_- i it d represents digital

4- Br omp- 5-1- (cf%géhl 3?8—1131eer?zylt)°- pitggr i éi ?1?14-?/1: ar%onoo] - ber?zof ur an- 2-car boxylic
aci d 20 4- G e th-drdt- ( IHdtor asbesizoyed - girperazdatd base, in order to
-yl ]-benzof uran-2-carboxylic acidl o - , e m be

4~ Chl or o-Blgnt i fy sthie chteMo-BerBRd ) 2bi Berltdreh- £5A9S bttt uF 8RS 278X 88Ky i
¢ acid - 4-Chl aros 5-[4- (3- Bl NoXy: DERZQyl) - REAAA Bl it contains upon
-yri - benz%?%ﬁt-eﬁ'ca%%o%% ir%acg ag?étgge . *

4- Chl or o-Srd k4 1dd | Epc@MaRAY ltcbenzoygtepipesazi sald yiitdehasktucam e
carboxylic acid - ) .

4- Chl or 0-BRY7-¢B- ar BRtBoRHRS HBAR Iy | TYP Por a2t h- F1PR) e RPSTUIRIHE!
carboxylic, acid - 4-Chloro-5-[4-(2- hy] - . ~_private k £ the RSA

H ben?%i A HEo EY0E cAF BofvT -a%'i Séraeg'?ﬁ'- 14 -éﬁ%l%e%l%\ﬁr%n-%ycgr boxfl ic acid
- 5-[4- (L Benzoi m dazol e- d-carbonyO pi perazi n-i-yl H chl oro- benzof ur an”-
carboxylic acid - 4-Chloro-5-[4-(2,5-dichl oro-benzyl)-piperazin-1

-yl ]-benzof uran-2-carboxylic acid -

4- Chl oro-5-[4-(3, 5-di net hoxy-benzyl.) - pi.pe jn=1=yl] = Ny 2reAardexyl i
c acid - %‘%‘nl ‘é?%@S- PES( @%‘%I%? of’lpi}eor?%lné%n}é%ﬁ(bn§P§€g?%g%§ziln- 1

-yl]- bengﬁ{léﬁé\{%&a@%ﬁomébﬁéeaciAd.t'ernatively, it may be a remote data
5-[4-(2- or o- benzenesul f onyl ) - pi per azi n- 1- yld] - 4- et hyl - benzof ur.an- 2-

car bog§l ibamej dlinked to the authentication device through a wired or
5-[4- (3- Fl uoro-benzenesul fonyl ) - piperazi g- 1-vyl.] - 4- yl_- zgluray2eed
car boxyl i L ERIRSS  FOPBSEL5ky - 4- r‘?ﬁcﬁy - %%%orgt?rs}n?ﬁ-g I)a-l%ﬁ;e?%zi% T
-carboxylic acid tert-butyl ester -

4- ( 2- Car boxy-4-chl or o- benzofuran-5-yl)-[1 , 4] di azepane-1 -carboxylic acid
tertbutyl ester - 4-(4-Bropp,2-car ; :5-yl)-[1 ,4]diazepane-1
-carboxylic acid tertbutyl g@é;ﬁ&?%ﬁéﬁ“@ﬁﬁ 38)

4- Brono- 5- [ 4- (2- chl or o- benzenesul fonyl)-[1 , 4] di azepan-1 -yl ]-benzof uran-2-



- S -Dichl oro-benzoyO pi perazin-i-yll~-nmethyl - benzof uran”-carboxylic acid
- 4-Methyl -5-[4-(3-trifluoronethoxy-benzoyl)-pi perazin-1 -yl]-benzofuran-2-
car boxyl iwoa00ui21605- [ 4- ( 2- Chl or o- benzyl ) - pi perazi n-1 PCT/EP2009/002435

-yl ]-4-nmet hyl - benzof uran- 2-carboxylic acid -

5-[4-(3-Chl oro-benzyl ) -pi perazin-1 -yl]-4-nmethyl -benzof uran-2-carboxylic
acid - 5-[4-(2,5-Dichl oro-benzyl) - pi pezrqazi n-1

-yl ]-4-met hyl - benzof uran- 2- car boxyl i c acid -

-"S-Fl uor o- benzyO pi perazi n-i -yl H net hyl - benzof uran”-carboxylic acid -

4- Met hy| -Bedulb8kyt rifdmox aretdiye - oeregt ) - pi per azi n- 1-yl ] - benzof ur an- 2- car bo
xylic acid -

4-Met hyl -5-[4-(3-trifluoromet hoxy-benzyl)-pi perazin-1-yl]-benzof uran-2-

car boxyl i g agi qfu'ré‘% A L3peBtor ct‘.h%enﬁgfé‘@éﬂtl:f QRvehtRoperpdPrdes for the

-yl ]-4-methyl-benzot ur an-B - car boxylTc acid -

5-[ 4- (2, Safp cidat vbenagnestihd onyindipiigeredzi nmdxkihg 4- et hyé- berszofalylanr- 2-
car boxylic acid- , . . s

5- [ 4- (3- GRENOUPHIFy | REEREABIUIBEREASS pi pEREZFREE- S - A0kl Ry Bt an- 2
- carboxylig acid _- : e -4 -on-d !

4- Br ono- 5e:[t%1e(r2 cHI*6%- giflﬁ u%or%gjb%%%lﬁ) -lﬁllkpéjrez;:z’i n9jf- y’fljle- bgﬁf& l?rnan-eznlabnar box
ylic aci diporf- ChhRL9e8- [ (2aThbof ot 6 ddiveriaghenzyddspi pendnsnrial ink-

-yl ]-benzof uran-2-carboxylic acid - ) ,

4- Br ono- 5}4%- ( Bréhters- phepgmmertirne Sonyf 9T pi FRFBRATHE y| fR8en AU Hh- 2-
carboxylic acid -, N v ioning  lines and printi -

4- Chl or o-aﬁgﬁfajil-cias‘-]c%l‘%r ST SHTEHSSAFEY 1 1B PTG 4t yl?]énrﬁ nBf SBenzof ur an- 2-
car boxy! i 6a &G &irafrpr 8B tand 3. 4-whidpelfeed ink-jet printers are single

H-i soqui nol i n-2-yl ) -'benzof uran-2-carboxylic acid -

4- Br onD- Srdzz (8- clurvricvghenodyk-giger baiintersy| (abeazofaut beC 2- 13T HIXy 19T
acid - , ) _ o .

4- Br ono- 54U 4£%¥5} 1 GBF DREERSI PRYPERFE] n23) 8RR OB SEMAR n-lf-kylj]e-tﬁenlzrbf ur
an-2- car 1d o i Tvd- RO Pt dde £ f | uor o- benzenesul fonyl) - pi perazin-1
-yl ]-benZof uran-2- carboxylic acid -

5-[ 4- (2- Fl uor o- benzenesul f onyl ) - pi perazi n-1-yl ] - 4- net hyl - benzof ur an- 2-
carboxylic acid -, . achine readabl

4- Br ohd- 819 4-RZO6EER chfBF o- BBnzERELEREEny FPYEE Ser 825h- PR SenF S an-2-
car boxyl i | - ti 1i id tal materials are used. To provide
5-14-(2, é‘-%ﬁq%hrfbo’r n%%?lzle%estﬁ%)nyfl)fyﬁi Ser azin-1-yl]-4-nethyl - benzof uran- 2-
car boxyl ifociath - overt or semi-covert and machine readable wmarking,

4- Chl oro-5-[4- (2, 6-di chl or o- benzenesul f onyl,) - Ei per azi n-%- ?/{H - benz:gf uran: 2-
car boxy| | kg gk er i B SRRl -Regagiich $iguhE8n EER R oA 5t et a AT 1
-yl ]-ben an-2- carboxylic acid -

5-[4- (2, 3-Dichl or o- benzenesul f onyl ) - pi perazi n- 1-yl ] - 4- net hyl - benzof ur an- 2-
carbozylic acid - _

4-Chl oro-5-[4-(2, 3-di chl oro- benzenesul f onyl ) - pi perazi n- 1-yl ] - benzof ur an- 2-
car boxy| |Qeqﬁﬁ'5€ption of the Drawings

é‘fﬁ{)g;ﬁ%&g 42 208281 ke nasResULhARY bl ROPORAR! Mpdeybhe DanRRIi ¥ 2-
4- Br ono- 5rd fekehde i €hhade- benehyl Hepapdrdz destrilpkibanodf when-iveathoxyl i c
acid -

4- Met hyl -#nd £H8-attdched odWA9denzoyl ) - pi per azi n- 1-yl | - benzof ur an- 2-

car bog%l ic acid - 4-Methyl-5-[4-(2-nethyl-1

H benz0i m dazol e- 4- car bonyl ) - pi perazi n-1-yl ] - benzof uran-2-carboxylic acid
- _521[ 4- (2 £ vor et dci Ber @igicks Ykl - darabbykdbepzeiktaging 2- cardoxy i ¢
acid - : _ ,

5- [ 4- ( 2- QhorAGticrb- DerEyying: perAEYANE- FEPr2SRBERTEYEeMESHIFET- #car bo
xylic acid - . . . : inted with
5-14-(2, de)[] cﬁl)orﬁgﬁgﬁgﬁl?- pﬁ'%eﬁ:&ﬁ n= Y?Ff}ﬂphet%@ﬁQ%eﬁggf u?g}lr-lf car loxyI iC
acid - 4-PBrommy 5 EdybBald- dinghlenaibenayl )apf peredt n- locations on said

-yl ]-benzof uran-2-carboxylic acid - 5-[4-(3,5-Di chl oro-benzyl)-pi perazin-1
-yl ] - 30 metduydibdpr gpacismg Lrgar boxylic acid - .
4 cntoro- 5[4 (3 2ousell BaRaPlhe IR B 'k bt dr RATRA ) ke iy ©
d- "S- Al yl A-hydroxy-benzyO pi perazi n-i -yl H et hyl - benzof ur an™- car boxyl i c
acid -

g- ([agl 821 3- Di met hoxy- benzyl %uﬁéPFfu”‘Fé gHJEE¥| (]R-Uli_-Enfé)hyl - benzof ur an- 2- car boxyl i
4- Br ono- 5- [ 4- (5- chl or o- t hi ophen- 2-yl net hyl ) - pi per azi n- 1-yl ] - benzof ur an- 2-



- 5-[4-(3-Alyl oxy-benzyl)-piperazin-1 -yl]-4-brono-benzofuran-2-carboxylic
acid - 5-[4-(3-Alyl-2-nethoxy-benzyl)-pi perazin-1

-yl ] - 4- mewbybedienosf ur an- 2- car boxylic acid - PCT/EP2009/002435
4-Brono-5-[4-(3-tert-butyl -2-hydroxy-benzyl) - pi perazi n-1-yl]-benzof uran- 2-
carboxylic acid - 4-Methyl-5-(4-naphthal en-1 -yl nethyl - pi perazin-1

-yl ) -benzof uran-2-carboxylic acid - 4

4- Br ono- 5- [ 4- ( 2- hydr oxy- napht hal en- 1-yl net hyl ) - pi perazi n-1-yl ] - benzof uran- 2
- carboxylic acid -

4- Br ono- 5- [ 4- ( 2- batkguevsdet Ayd- banPeAesuPrERGFPUBRper azi n- 1- yI ] - benzof ur an
-2 carboxyl ic acl'Pd S M ' on . a_.background of mixed

4- Br ono- 5- [ 4-R13- BFPYF UGt oMERY | MBERTENeSTURE o ) Fpi BRFAIT AT

-yl ]-benzof uran- 251 gar bgxyl i a9¢h8 dark and light colored parts;

4- Bronp- 5-[ 4- (2, 6-di chl or 0- benzenésul fonyl)-[1

, 4] di azepan- Iyl thbeszaf Daga- Ratecaxborygei onagi white background.
{4-Brono-5-[4-(2, 6-di chl oro-benzenesul fonyl)-[1 ,4]di azepan-1

-yl ]-benzof uran-2- yl}-norpholin-4-yl-nethanone -

{4-Br Omf@%ggﬁg‘;’%: %_rruaog;)e%' bc?l €€P$§: f 1)ad 1ectbdbazeRan-datrix code

-yl ]-ben F-piperi net hanone-
{5- [ 4- (3, 5riRitdy ok Ot R- ydiaxedbenzanes ubtosyh) - HiLer aztredial | od- metnddenz
of uran- Z-yl}-norpholin-4-yl - net hanone -

{ 4- Br ono-cafdbdqad | uor o- benzenesul f onyl ) - pi per azi n-1-yl ] - benzof uran- 2-yl } -
nor phol i n-4-yl - net hangne _- . < . . 3 a

{4- Brono-5-] 43:)( ZLghg{‘i‘FS— S@Tgéﬁ{es%?qeonglﬁglp?‘ﬁee? az ar 1% ?Il]a-cgerll)fgg{grrgr&n}'yl }-
pi perjglin-1 -yl - grAANONE right-circular polarized white light

{4- Brono- 5-[ 4- (2, 6-di chl oro-benzenesul fonyl ) - pi perazi n-1-yl ] - benzof ur an- 2-y
| }- piperidin-1 iyluméhbanone having a right-circular polarizing filter
{4-Brono-5-[4-(2,6-di chl or g- benz ul_fonyl) - pi perazi n-1-yl]-benzof uran-2-y
|}- nDrphoIin-4-9P-ﬁEPHEnB%etge4E%5§n89§§ &:(2, 6-di chl oro-benzoyl )-[1

, 4] di azepan- L;yl } -bepzohur gRr2ixCacbesy! ket@gkded from a black/white
5-[4-(3-Allyl-2-hydroxy-benzyl)-[1 , 4] di azepan-1 -yl ]-4-brono-benzof uran- 2-
carboxylic acid background, under right-circular polarized white light

o ok T oM L 91 2K XY, PRI B Y RS G bl b LM b A
4- Met hyl -5-[4-(2; 3, @- hler enRepg®k) =RhReRazi n- 1-yl ] - benzof ur an- 2- car boxyl
ic acid - 5-[4-(5?3?EFQEI%goggenzyl)-Siperazin-l '

-yl ] - 4- et hyl cpenzof paae- 2Maarhexylciodeacirgétrieved from a Dblack/white

4- Br ono- 5- {4-[ 4- br ono- 5- (4-f | uor o- 2- met hoxy- phenyl ) - 3- net hyl - azal .-

-yl ]- piperidin-@aCVBFOH§ﬁzoN%@%¥2F¥ﬁ9§ﬁﬁ%%$ﬁﬁ%%iéofarlzex whYEE* Lighe

4- Brono- 5-{4-[ 5- (451 - -neﬁpg;g- h | 91 PedEt BY - PY6RZ0lstl the cMOS
-yI]-piperidin-lgil§W§8%gﬁ§8furan- Qia?%%xyT?% acid -

4- Br opp- 5- (4- {[ (4amBkar,o- benzyl ) -cycl opropyl net hyl - am no] - et hyl } - pi peridin
-1- yl)-benzof uran-2-carboxylic acid - ) K/ whit

{ 4- Br ono- 5- [ 43) 2L6- dPakikor MagaaXoyopdel rAtdiieysfanfyom a Dblack/white

-yl ]-benzof uran- 2- - _norphol in-4-yl| - N s ight illumination,
4-Ch|oro-5-[4-(2%8¥%§EHPBPO-H@H%gyf%&ﬁﬁ%%?%%?h%T3ﬁ§]}ﬁéhzofhréﬂyé¥zéfgbxyli
c acid - having no filter in front of the CMOS camera.

4- Chl oro-5-[1- (2, 6-di chl or o- benzenesul f onyl ) - pi peri di n-4-yl am no] - benzof ura
n-2- carboxylic acid -

{4-Chloro-5-14-(2,3-dichl oro-bepzenesul f ony| ) - pi perazi n-1-yl ] - benzof ur an- 2-
yl}- %r&ﬁ#%%ﬂgwm}-‘%ﬂ_og ghe anenglgn. |

{4- Brono-B; [ 4- £ 2 6¢ difBLQ% R=RENZeRES MhiRANY) ofi Rekapreskny lirventafar ae 2-y
| }- (4-nmethyl-piperazin-1-yl)-nethanone -

4- Br ono- Smdde (&f 6adildlfudro-danetee spr ¢ onys9r prpbeazah. 1Whi Fhpdsz ARRERSD-

carboxylic acid, (2-dinethylam ng-ethyl)-amde _-
4-Ch|or0-59[%-%2qﬁyﬁrﬁﬁﬁp%eﬁ?nggpﬁﬁgfngnF%-fIf—qﬁ%ﬁ%ﬁﬁ%ﬂ% L ERSORT
acid - d) in the ordered 1liquid crystal state by
{5-[4-(Z,QE}X%ﬁﬁﬁﬁ%qbéﬁ%§f3)piégrazi?hlfyl]-4-net yl - benzof ur an- 2-yl } - nor ph
ol i n- 3d- yl rred tanbme widhCivorlddht 4ox 2wbthi eheor soneheeRe FRANGHIOR[ BS

, 4] di azepan-1 -yl ]-benzof uran- 2- carboxglic acid -

5-1 4- (2, TPwh| BY ot BRnsEhisaff LRyFRe 3T -

, 4] di azepan- 1-yl ] - 4- net hyl - benzof uran-2- carboxylic acid -

{5-[4-(2, 3-Di chl oro-benzenesul fonyl )-[1 , 4] di azepan-1

-yl ]-4-met hyl - benzof ur an- 2¢ - |- A ¥l hanone -

4~ Chl or 0- 5- [ 4- (2, 3-di chl or 8%&%@5?‘#@%@)@1{?,@1] di azepan- 1
-yl'] -benzof uran-2- carboxylic acid -

o = N o - o

a1 - a



met hyl - pi perazin-1 -yl )-nethanone - {4-Brono-5-[4-(2,6-dichloro-benzoyl)-[1
, 4] di azepan-1 -yl ]-benzofuran-2-yl}- piperidin-1 -yl-nethanone -

4- Br ono- SwWp2e§9212660di chl or o- benzoyl ) - pi peri di n-4-yl am nopch@r2@P0o=ns 2-
carboxylic acid - 4-Brono-5-]1

-(2, 3-di chl oro-benzoyl ) - pi peri di n- 4-yl am no] - benzof uran- 2- carboxylic acid
- 4-Chloro-5-[4-(2, 3-di hydro-indol -1 -34)-piperidin-1

-yl ]-benzof uran-2-carboxylic acid -

4-12-(1Ht etrazol - 5-yl)-benzof uran-5-yl ] - pi perazi ne-1-carboxylic acid
terbutyl ester - 5-(4-Benzhydryl-piperazin-1

-yl)-4-ne | 5 f 25C hC d =3 . ; : :

4- Br ono- S’HE%(I .(Lg&gﬂgl g%?%?%}b@%ggﬁéégl f %&Q’ﬂ'gr% Ao -télllg'erelm |Or?-lqueyrﬁ -]bsenriltl)lfl%r an
-2- carboxylméndéeéfic or oligomeric precursor of a liquid crystal

4- Chl or 0- 5-[ 4- (2- net hyl - 5-t hi ophen- 2-yl - 2H- pyrazol - 3-yl net hyl ) - pi per azj n-1-
yl ]1- benzetiyaer 2- 8aiBopyecurgonrd comprises at least one nematic liquid
5-1(1S.4S)-5-(2. 6-Di chl oro-benzenesul fonyl.)- 2. 5-di aza-bi cycl o] 2. 2. ept - 2-
o114 oty Rhn DGR aPER. B2 oy bERGTTE acht. moncndy 2! BTG RS
5-[4- (2, 4 DL $hd PI PaPNENYL-6@H HaNBYh kaBh BE iethaf1t- Wlikn AT RIM tdienesi athers 2-
carboxylic acid. Mst preferred conpounds are : -

4- ( 4- Br onor 2o thgdoxys beng of xomntBe ygFopp pef azi secayardoxgucs asi d
tert-butyl ester97 - .

4- ( 2- Car boxyPBBASBFEUr aRCBdy| aht hb) [ bt perPo? et PeRY byl ¢ &GP 11 it v
ester - 4-(2- MVI 4;ehlqrg- benzof uran- 5-yl') - pi perazi ne-1 -carboxylic
acid tert-butgl:?sgestere - 4-Brono- 5-[ 4- (pyri di n- 2-yl oxy) - pi peridin-1

-yl ] - b&nzof ubenz@icar lboxiyd i c4at4dl{l-oxo-2-propenyl)oxy] butoxyl-, 2-

4- Br ono- 5- (4- pyridin- 3-yl net hyl-- pi perazin-1-yl)-benzof uran- 2- car boxylic
acid - 4-Chlor &%ﬂ-(y?tl-'gyﬁ -&nﬁ%r&]&ﬁor}%t% i per azi n- 1

-yl)-benzof upanzdiear k@i i c4 at4 d[ {1-oxo-2-propenyl)oxyl hexoxyl-, 2-

4- Brono-5-[4-(5-trifluoronethyl-pyridin-2-yloxy)-piperidin-1-yl]-benzofuran
-2- carboxylic "ﬁﬁrﬂ’l-'lﬂr-%'?r@i’r%&jla- £511%r 0- benzof uran-5-yl ) -] 1

, 4] di azepane z bo fC f 1 V- butoxvcarboxyv] -

4- Chl oro-5-] 23:1(&%8?%' f%%ié?on%fhg-l F S{/r% ni-" Zﬁf/‘%%é}(r;%l-)p?}f)xe]ri di n- 1-X}§/I ]- berjlyz]of ura
n-2- ¢&arboxyl i d dciphenylene ester,

4- Brono-5-[4: (2, 6-di chl.oyo;benz -piLperazin-1- -pen : oxylic
acid - 5-[4- ?%n%gbgch Colrd(;- eﬁgowgﬁiﬁ%g?ﬁ?h-ﬁiﬁﬂ; JJXQF Mw}g}ka&ﬂﬁ !

-yl ]-4- et hyl - beneafhylan-, 2—eardig\driec aeister, and the combinations

4- Brono-5-[4-(4-trifluoromethyl-pyrimdin-2-yloxy)-piperidin-1-yl]-benzofur
an-2- car boxyl i'"@&EX -

4- Bronp-5-[4- (2, 6-di chl oro-benzenesul fonyl ) - pi perazi n-1-yl ] - benzof uran- 2-
carboxylic acid - | o i

5- [ 4- 29, 6Tiry cREBR bipehi@HESUFKYSTRL- MIPNES R4 - 911990kt RPY - ben RFSFSEH- 2-
car boxyligc id - . . o o ;

4- Chl or o-5° F‘%}?df%e-cdf W ors: ee%lz%lnelsrlljﬁoﬂ?/rﬁe- p?fp)elr?fzitno- 11-%/ ] -%ng%lf l?%n- 2-
carboxylic acid - 4-Chloro-5-[4-(2,3-dichl oro-benzenesul fonyl) - pi perazin-1
-yl ] -benzofuran-2- carboxylic acid - o

5-[ 4- ( 2- CHt o @S- Fheioper bedizy$ ) Ppreraeinby- YV) raddstiapr b&EReo PR S ar bo
xylic acid - _. .

5-14-(2, é‘-‘ﬁ%ﬂ%]r o- S@ﬂ‘?ﬁl)s-eﬁi pe?%zi nl- -syti ]- DRet l?c-”’-b%lnrilo ijar’%?ﬁ 2- chrst’):eryl iC
aci d 254-Matdwisind 4-46- t1édsvor gast hphopyhindtfaoy! 0XME- popeiictianly a

-yl ]-benzof uran-2-" carboxylic acid -

4- Br onp- Ssfab{Ri Beuli chludtabtBenzphesaindhgtprpl car} dbgzephnsgn from the

-yl ]-benzof uran-2- carboxylic,acid-

{4-Brono-FEUR ( ?,2%- IPERPOTS. bERz8nesTHIRTNAS - F2 4] 8PAzepaD’ 1 OF 13000,

-yl - benzed sy 2¢e Yd } -BB/ B0 i stheFBt RO tcd1S-inducers.

- Di chl or o™- hydr oxy- benzenesul f onyO pi perazi n-i -yl | - net hyl benzof ur an-

2-yl } - nmor phol i n- 4-yl - met hanone -

{4-Br -5-14-(2,6-dich] oro-benzenesul f onyl ) -piperazin:1

T B Srants 3P 35T LTArs arrel e G agelida by kromachen,

{4- Bronp-254 %é&g@i@lgjﬁlb@gw%m,nyl ) - pi perazin-1-yl]-benzofuran-2-y
| }- norphol i n-4-yl - et hanone -

4- Br ono- 5- {4-[ 5- (4-f | uor o- 2- net hoxy- phenyl ) - 3- et hyl - pyrazol -1
-yl]-piperidin-1 - yl}-benzofuran-2-carboxylic acid -

4-Chl oro-5-[1-(2, 6-di chl or o- benzenesul f onyl ) - pi peri di n- 4-yl am no] - benzof ur a
n-2- carboxylic acid -

{4-Brono-5-[4-(2, 6-dichlor guﬁéﬁg&géhﬁgﬂ_flf{)u% %@r azin-1-yl]-benzofuran-2-y

I'}- (4-nethyl-piperazin-1-yl)-nethanone -

o o RS o o a Y ~



pharmaceutical conposition conprising the conpounds of fornmula (1) wherein
the conpositions conprise one or nore pharmaceutically acceptable

exci pi entWO2AYW/12140Rer apeutical |y effective anount of at PCEAPR00JNE243F t he
conpounds of the present invention, or a pharnaceutically acceptable salt
or ester formthereof. In a particular enbodi nent, the present invention
provi des a pharmaceutical conposition,gfurther containing one or nore

addi tional compounds, selected fromthe group consisting of physiologically
accept abl e excipients, auxiliaries, adjuvants, diluents, carriers and
pharnaceuTh%aPh?t@é@%Vbaégén@éYoPﬁePr?ﬁaﬁttHé EBRp BHERITAAT MATRY 3t tHe
invention, In a pa t%cg q&g h{he present invention provides a set
(kit) con%rf%?%% R Te P pac e |st|ng of: a) a therapeutically
effective anount of one or nore conpounds according to the invention and,

b) a therapeutically effective amount one ore nore further pharnaceutlcally
active agEqrSObmamm1m®athh%s%@mp©uhUseac€®¢@¢ﬁ@ @%m%hhclnﬁéﬁ¥¢%n said
Conmpoupds of structuyral used in c i hat it

nore o hé?rﬂ?%ﬁ§°¥ny ﬁ%h?¥e%?%%ﬁ&se%r%9e% F9h, O%%p%? ss?o Bt ng?ﬁgfg i on
of di Seas?ﬁd@éefﬁ”%&i@éﬁlé OéhMPfa&;]%W@y OF 1 5 1 tI6d Uk FOE TR @ bE O
the other drugs have utility. Typically the conblnatlon of the drugs is
safer or hrmomamfifdetand ¢habseseotieidelr uguah o, or the conblnatlon is safer
or nore effective than would it be expected based on the add

properties ofi3Rh@aRn8RvFabhrhExaBEIr ety ﬁoé?h%rbhFH§%§)3nﬁydbﬁlahh?ﬁ?stered
by a route and 3 2384) contenporaneously or sequentially
with a corrpoundu]? Yn"t uct %reaﬁﬁ%??wuel\ﬁa "~ 'VMhen a conpound of structural
formullé | |s(eRedaRoaReﬁpEvahenahygrufUhOéae2ob]ﬁ@r@noﬁhérdHthblsé4-

conbi nati on product cont ai ot h r drug(s) and the conpound of
structural for mitEIt% 3?3%?%§%’ conbi nati on t her apy

al soi ncl udes (8hesari es, saRy\/nhshahiaaremenumdzem stramt By aldipl noia(4-and
one or nore other drugs are adm ni stered qn d|f erﬁnt over | appi ng

schedul es. |t i AEOHGHRERIE PHAT e HYS&S ination with other
active '”gregbﬁnééR %Eesﬁﬁﬁpﬁé Qh?&réf‘@r@'{?sﬁ% f@f@ﬁlj; 0§-@iyiheiother
active ingrediehi of e Used effectively in | ower doses than when
each 18 used alhmmryyhyiﬂxyhuyqu t-3e metvdoxdemzioadie ) oonposi ti ons of the

present '”Ve'?ﬁhogagrﬂ‘ogaggh g;%a 3rof&r§?%”2°ﬂ £ HD§ o6 < ‘?W{ k§‘f'l'L‘:'xar’rpl es

i ngredi ents, ound truc urat fof mu

of ot her actlqu|uxaﬂhymﬁy1dﬂyﬁuu®myﬁM@ﬁﬂmyuuqﬁeBe@eUhquMmmmdaum)vmth a
conmpound of structural forpu g Lﬂ ﬁﬂﬁlnlster ﬁ%y or in
the sane phaﬁﬁﬁcéﬁgr€§P6§BHDB§¥??BﬂrO HEP FULgR- %0
di pepti dyl pept éjﬁs}gd 0(,93)’ AN dtd 1@&&@té)nsul i n sensi t| ZI ng agent s
i ncl udi ng PPARg agonlgﬁg such as ?@ Ii tazones éu . troglitazone

T3

p|ogl2®azone(33ngaRtéEoﬁéR)thX%BBdr® 8rgl3t azbh o t hiediykey ikt ot her
PPAR | i gands, cIu i such as KRP-297, and PPARa
agoni sts such a %fo QAR%/Q] q;l@lp%tg%%af%ezdfi brate and bezafi brate, and
bi guani des, $BRh3aB GEt89Rn¥neﬁaﬁy@heﬂﬁn®n3nz -bhButam- dy6 +asyl ilvisi4reti cs;
Gl pi 21 do. ol T (G e P BEGHAEBAERES 3. gl ucosi dage | nhi bi
glipizide, neg | a- gl ucosi dase inhibitors,
oS aa, 18Re a8, #A70ER) LACERh ps, kg Ste) outn s, ¢ heo chsel gocd i
anal 08§, and GLPMﬁﬂﬁ@mﬁ%ﬂww)1%yﬁndﬂm§QhM¥$Q§§°Pﬁ@§e di scl osed in WOOQ 42026

and WOOQ 598 h fME%; 360,
and AP receg %rgégbﬁ§255ﬂ3Egéﬁéﬁyégégﬁfﬁ$%b??§£9&§£%Q%%CAP eceptd? 3
agoni sts such a&4mqmmmmnzmy\mmm¢zmeohol esterol | ovveri ng
agents such as HMG- CoA reduct ase | |to %Iov stat|$ S IIL
pravast atin, (8Br?3RsPBt FAR fhﬁ%%EY ur%.%r g?f%n t%v%§¥§€?
rosuvastatin, and Qf-hefcrsfiadvired) b@tlo@:ya@e%z%@qw@t) paRzsatehol est yrani ne,

col esti pol , and di al kyl am noal kyl derivatives of a cross-I|inked dextran)

ni cot Byl al ¢BRoPaRNFRoEARI chaxrly @FOBUEQIE . 2 Hel Barant ik 11k obF (4-

chol esterol absgrpt,o 'i%19 Sht.

CoA: cholesterolﬁﬁcg G%ﬁ@Hﬁadgéwﬁﬁﬁﬁﬁ O%g%&@g@%&gg,3f§§%§§§k§ﬁ§?%5te,
avasi m be, angRaB&R; 68 6aRi shesalkpdastprobdicdth] FRRY- Agord syl bsutdr as

t hose disclosed in WX7/28149; antiobesity conmpounds such as fenfl uram ne,
dextenfl uram ne, phenterm ne,sibutramne, orlistat, neuropeptide Y 1 or Y5
antagoni sts, CB 1 receptor inverse agonists and antagonists, adrenergic

recept or agonists, mnel anoc r in particular
mel anocortin-4 receptor ag§HF§TE”f§§SB%$ﬁ'@ﬁﬁgﬁzﬁfst and
nelanln concentratlng hor none (N(}D receptor antagonlsts |IeaI biIe_apid

e -, e e




Sui t abl e dosage fornms include, but are not limted to capsules, tablets,
pell ets, dragees, sem -solids, powders, granules, suppositories, ointnents,
creans, |WOi20098121608hal ants, injections, cataplasnms, gel PCTIERRP@9/00RPE dr ops,
solution, syrups, aerosols, suspension, enulsion, which can be produced
according to nethods known in the art, for exanple as described bel ow
Tablets : mxing of active ingredienths and auxiliaries, conpression of
said mxture into tablets (direct conpression), optionally granul ation of
part of m xture before conpression. Capsules : mxing of active

i ngredi ent/s an@cayridyilandyeshoxydbesizeagel l.onabl e powder, optional |y

granul ati ng r LlLi te J eneg_ cappi ng
of capsules.Pgﬁﬁ$§%0%$déa%87ﬁ€%%§§§%g%%ﬂ§¥§E?égﬂé :£§i2§§I€| gf%?ég%rsing
active ingredi grlchs lidylaxyamitesdsy behzbaltky ,carrier; subsequent m xing of

agueous/fatt hase with conplenentary fattyl/ eous phas no i zation

(gr eams onl y¥3£%%o§$t6?3égg?¥%Y%¥°%W L%Lé% hﬁf?‘?rﬁ?égogvg%?cdl?%%géi ng

act i ves i ngr edi qaldyS, 11y 168 RloxAL Sl iy oy heat (rectal: carrier
& \ )

mat erial normal X; Vvaginal’: carrief normally a heated solution of a
gel ling agent}R, 3aBt68g6aR) chekapydrofere(Suppekfewry-3 of néiyhrnbal$ng and

w t hdrawal suppositaries fromthe f,o | .S ...ydi spersing/dissol vi ng
active agent/s(ﬁﬁrggﬁw' gWFE%F¥y'oétﬁgﬁaosg%%%%F%fg?é into an atom zer. In
general, non{sheshrpbs| @4k EShérahydeopuos (Tt 2 on) Hhrgphad ngediyl clals (4-
conpositions and/ or pharnmaceutical preparations c rise ocessi_ng steps
on suitable nedﬁénﬂéﬁrﬂ%9¥%9ﬂﬁgﬂﬁ?4%% m&oaﬁnyﬁaquF§ﬁ§%§ e@ﬁgagFgﬁnre
conpoyndsaccardi tQt i b LR (@ 303AR A01-B, BUididhl &4fqm -
adninﬁ@trati@ﬁgﬁg&éﬁéﬂééat@*%gﬁgg%iﬁ sdﬁh a§?reafhent. uﬁi%l;l t he
transfer of ongaarymoyvd cxyipesneshydbendioageto the invention into such a

dosage form conprises _the dition of _one.or_r co und d from
the group coﬁ%?s%?%gsﬁf6%%???%¥§?y%§%gﬁﬁ%ﬁ$s?W@Lﬁ? ?%F?é% §£%f3$f§ff
pharmaceuti cal @erhMRyiRgHAdizeetglbehzbhde)t,he compounds according to the
i nvention. Suitabl é processing steps include, but are not #LQLted {5[

conbi ni ng, niBRi PER. ¢ x6AR) - BEERHY BFPFEEC B} s 0PI WA shi Ps

homogeqi zi ng, cgsting.A I hag e Hespective active and

non-ag ive ing#%dﬁght .Q%égﬁgﬁgggfgﬁzgnszfore&erforning said gropessing
steps are knosm, 3aRrf 68, 6aR) - hexakexdrpferd Edn2 1b] frann s3 Bhcyky bpeds & of

I ndustrial Chemistry, 5th Edition, In,.this respegt, active ingredients are
preferably at Néﬁ%?XQﬁY 9§£%iﬁjﬁd%ﬁgﬁgpgﬁn§nﬁgatﬁﬁé i nventi on and one or
nore addi ti ongk $ORPOYNESR Pt hekahParotieo CONpavinfisracedy € @iyl doidhés -

i nvention, which show val uabl e pharmaceutical properties, preferably those
pharnapeutica!(écﬂﬁﬁéﬁagéﬁﬁgqﬁﬁﬁéﬂOﬁﬂéﬁa@ﬁ@?@@ﬁﬁ@ nds according to the

| nvenyh on, whigh Qﬁ,e6§',§§%Psﬁg1(§ﬁg§fafuf@p,'@%]aflhz‘/aﬁuii;[@m foioral use
are tablets, pll?s, coated tablets, capsules, powders, granules, syrups,
jui ces or dropsl4-s4i-t (satuizrey oorl oxeyd talt oy bengoydppvs ibeszicase ) sanfabl e for

parenteral u are_solutigns ref erapl i 15k _Qaque { ons,
furthernore iﬁ%p%%§rg#s?a%ﬂﬁ?%?%ﬁgg%gg?%%ﬁ%h%gsfggr su?t§5?£§%§§i%8%ica
use are oi Nt Mentss, (4CT EAF 17y 1RO et oxh denzvgll cxyn poumes hoaybengoate ) |

| yophilised and the resultant |yophilisates used, for exanple, for the
preparation of an &FRNFHIGRT FTEE ‘The preparations indi cated may be
steribssed and/or conprise assistants, such as lubricants, preservatives,
stabilisers and/or wetting agents, enulsifiers, salts for nodifying_the
osnoti ¢ priesschirabufibpansubeyakmeeprafesy, ¥1 avle@r Brafadr sPramglgrarilt y of
further active ingredients, for .exanpl e .one or nore vitam ns. Suitable

exci pi entd E¥rYar L ort? n%?@emf er%@% ances, which are suitable for
enteral (for exanple oral), parenteral or topical adm nistration and do not
react wth the novel conpounds, for exanple water, vegetable oils, benzyl
al cohol s, Thd kyhelengl yeolpxe feaiapdivh\Hpmid ag yew| snk gl §Eepsintingeetedttdier

gel ati ne, carbohydrates, such s,Iactosekgfu%%pse napnig$gmas rtyﬂﬁy. Qr

st ar cPO (rRf z&RSt 2FRRTIHRYEF ST OIET 1 PEe ¥t aFBR, POTRIF'S arc%?, ¢l Pdose
Pr epar at | ase and,als Ll HMHPhOS PRGL £9 nd i1 ExamBlseelt | 62! Ghyimuphiaepliaite or
calciumh ogen phosphat’e, gnesiunstearate, talc, gelatine, tragacanth,
met hyl ceptinorey. hyolr oxypl bpyt tenhpycehkuljeseprioding the composition
car boxymnet hyl cel | ul ose, polyvinyl pyrrolidone and/or Vaseline. |IT desired,

di sintegrating agents may be added such as the above-nentioned starches and
al so carboxynet hyl -starch, cross-1inked polyvinyl pyrrolidone, agar, or

alginic acid or a salt the % i inate. Auxiliaries
i ncl ude, w thout Iinitatioﬁﬁggrgﬂyf éﬁ%&?ﬂﬁéﬂgggﬁfs and lubricants, for
exanple, silica, talc, stearic acid or salts thereof, such as magnesium

o . o, -



such as lubricants, preservatives, stabilizers and/or wetting agents,

emul sifiers, salts for affecting the osnotic pressure, buffer substances,
col or ant swof2b@viawsosngs and/ or aronati zers. They can, if pdegipe@d/00ABS0
contain one 'or nore further active conpounds, e.g. one or nore vitamns.
O her pharmaceutical preparations, which can be used orally include
push-fit capsul es nmade of gel atine, agsqewell as soft, seal ed capsul es nade
of gelatine and a plasticizer such as glycerol or sorbitol. The push-fit
capsul es can contain the active conpounds in the formof granules, whjch
may be minust wiffurtfhey erePrtiain ad | KAWL bi dder LT8R 4L stedihds, Hri/ or
| ubricants, such, as tal c_or nesi_ym st e d,..optign i zers.
In soft cvalpgsciﬂse’st,yt%rg aEg?v?conf)’ EH&% a]?éeg%flé%grMy%#s%%%%d%lflméi@e
suspended,idbsdidabl Bybi @i d94s8ueh t3s viaaldes ids, 19k-§égupttipaiakf iimkd n
addition,” stabilizers may be added. The liquid fornms in which the novel
conposi tiares o tie paesencfi dveat BEnmRRySbhati BE8Fposalagnts, which can
adm ni stration orally inc¢lude agueous,_sol utions, suitably.fla SV[ups,
aqueous d?e oidSeSus FEfsi Eﬁg,segndgf:f’&‘voﬁé@d hiifRi ¢ V\tﬁieh elﬁ“ﬁ?(}e{l%ﬁe?dsslst?mh
as cotto egg'\tcﬁ}} éfﬁf‘m%m‘a lap£OCONUbrQhhi O sRARRME Ol Isuds Bl Imexhyl-
elixirs an I ml a? phar maceuti cal vehiCles. Suitable dispersing or
suspendi ngringertecdror  aqUMBKE, Suspersicnes | notitelangitatet i ¢ arthwat ural-
guns such as tragacanth, acacia, al E‘i nate, dextran, s$di um Tk

car boxy M HyPeE TR g Coret R ceFPAPEEE: potYHPREPRYTE ol i HNERTS gelkitite.
surtabl e JonL Aol PELEgE E5AbnaMRAAL StHA! | 00 LRTLYGRLAGURRNS are
solutions™ 0 e active ‘conmpounds Tn water-soluble form for éxanple,

wat er 1§ ol g h Sl 118y anshiid Kelé ne sl utricins ddsiraddie | dm  gusiparigionsinds t he
active conpounds as appropriate oily injection suspensions nmay be

adni ni st reRUSUIARIREIY et F3€Y sol vents or vehicles include fatty oils,
for exanple, sesane oil, or synthetic fatty acid esters, for exanple, ethyl
ol eate or triglycerides or polyethylene glycol-400 (the conpounds are

sol ubl e iThPEs Mt Ageedmpirijsedt iGN this phmnist Pois pagcupadai maselsidnces,
whi ch increase the viscosity of the suspension, including,, for exanple,
sodi um ca beagretdly |1 el tel P, BRIFILIY h/G RxarePitonal Iy, the
suspegfi on may al so contain stabilizers. For adm nistration as an

i nhal ation spray, it is possible to use sprays in which the active

i ngredi enfn | $rRi t hgEedi 850ttt usispended eitn prpnopey| anthgaprecursor
propel l ant gas m xture (for exanple CO2 or chlorofluorocarbons). The active
i ngr edi ematierizlyanedgeoustgmpsédeter & | ndAPEPSHPEed FRMCH I Ihi AFHse
one or nore addjtional physiologically agce ol y be . t,
for exampt¥®¥iHanol . 4 nh z‘tti’on gBthi oﬁg cg:thl eﬁé%n‘i ‘r{{ﬁgr}rﬂgf Wi th t}ﬁﬁi d
of converd andlodidial et se rHosey bhfnphanBeRUbLCak prrefatationylamiaiiwan
be used rectally include, for exanple, suppositories, which consist of a
conbi 2@t i wetwf £ lomeralvorate. of the active conpounds with a suppository base.
Sui tabl e suppository bases are, for exanple, natural or synthetic
triglycerides, or paraffin hydrocarbons. In addition, it is also possible
to use gejyli Qﬁlfeﬁgabr%%%?ﬂ:l et AhieAcennshstionf rangenimad i Dntof stheoy
active conpounds wth a base. Possible base materials include, for exanple,
l'iquid trigilgiceri des, pol yet hyl ene glycols, or paraffin hydrocarbons. For
use in nedicine, the conpounds of the present invention will be in the form
of pharmaceutically acceptable salts. Other salts may, however, be useful
in thes DY fRa! ap&eeu%o&he mouNds Sﬁ?@@é%ﬁg tophe | puepheen Qomgfridei r
phar maceutti cal fy acceptable salts. Suitable pgar maceuti cal |y acceptabl e
salts of $deucpmpoundsemifali s whivdnt iage | preadstacim adevtitoh AT aA#E ch

may, for exanple be fornmed by m xi ng a sol ution o% t he congound ac ortgieng
to the i rePRSBFFAGFIMa d6) uPFEIRTOf R PHEHRASSUL FEGI | §CREEEPEEDI € 5ci W Such

as hydrochl ori ¢ agid, gyl p A&Pﬁ’é&mg@ﬁ hapesu! RRQRIG BFi fHatEuBlEC a6 d,
mal ei ¢ aci dr sutcini ¢ acid, acetic acid, benzoic acid, oxalic acid, citric
acid, targarécteci d,fyear bonhe acirbwy phesEhatiingaci df Furhder moax,garhet e

the conpounds of the invention carry an acidic npiety, suitable
phar ma@ e (R ie ¢ SCoRE ePORBPENGE) t $NEh ATIA My L T REPERESRF k SPPPRERES s 1%,

e- 9. sodl i Al HALASS UBRA. hion8tEB) ML AITL MBLRL SBbdens o0 mediddim of
magnesi u Sal i and salts forned wth suitabl e organi c bases, e.g.

guat ernary anmoni um salts. The present invention includes within its scope
prodrugs of the conpounds of the present invention above. In general, such

prodrugs will be functiona i i f npounds of the present
i nvention, which are readi #9%@@@% gglig?l(ﬁi‘@'l%\/%& nto the required conmpound
of the present invention. Conventional procedures for the selection and
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i nvestigations, providing a nodel for treatnent of human di sease. The
specific dose for the individual patient depends, however, on the nultitude
of factorwp 2bevi2esoanpl e on the efficacy of the specifi cPcompoamsds24ehpl oyed,
on the age, body weight, general state of health, the sex, the kind of

diet, on the tine and route of adm nistration, on the excretion rate, the
kind of adm nistration and the dosagejgwrnto be adm ni stered, the
pharmaceuti cal conbination and severity of the particular disorder to which
the therapy relates. The specific therapeutic effective dose for the

i ndi vi dusdndatomepinzaboneatiheéyeds . dEpRERNAEALDYNr 5BRPRE 8¥Ferd et T ond

for exanple by the doctor or physicia whi ch lS or.atli
therapeut?%rtﬁégﬁﬁgﬁF?nFn Fﬂ@88§§850f thy gPsgﬂ%érgérih%ﬁséggg%F%E?Ii?? of
a particular,celd tonddeaiyent mid h o e 13ubject 1gonperndsorays e deiskan ned
by in vitro testing. Typically a culture of the cell is conbined with a
subj ect omapedwllsat varying concentrations for a period of tinme sufficient
to allow the active agents to show a rel evant reaction, usually between
about &ne hour and one week. For in vitro testing, cultured cells froma

bi opsy s e e kng . & i j1e e erial
inventioﬂ?%§0&$%§E3§§¥§t§8°§§§QE?EQOR%§E%H% S?QFggﬁuf%??%?ﬁiﬁf TR

phar maceutb£athyracaigpbakl ersalgreddet evfivéntioheumingf dofurjetofprinting
medi cament for the treatnment, prevention, or aneljoration of one or nore
Synpt oms STULPRERE esCORPALEBFdeRs THAt WS Mdul &t ed16RSEt h&FT s HIR e ed
by farnesoid X receptor LLVity or.ln_whi far i X Leceptynid

i nplicat e H R he @rt!r:bo%?%ﬁ%t ,ur%l%ecé%ﬁ%%n S %\?%{/i %gg‘%%glrg'n %ﬁeﬁ%ﬂiﬁs
of theof agsBsahed Xarecepistolmi @lwtder enbodi nent, the conpounds provided
herein are antagonists of the farnesoid X receptor. In another enbodinent,

t he conpounds provided herein are inverse agonists, partial agonists or
partial aptagonists.of the farnesqi r. = Agani _exhihiis 1 ow
ef fi cacy ?Jec? Pﬁmégﬁ'f:ai%o%%rtﬁ]ﬁént gj,x)éaf;et%%gh}i)s?g%g%ofid% gf?% a)é?l Ott}l?}f%

obj ect, the pIesenpenvednt heschbeeiadesn agwehhod f19 vieatarent EPpBeverg4dn,
inhibition or anelioration of one or nore synptons of diseases or disorders
nedi at ed 932 i nUGhBch , 58Pné46i d Woidteprer Herqim| jrateded cBiprish $iFnce
adm nistering to_a suhject in need thereof_an_eff i f.

corrpoﬂigd Bre f BFRAFATER) ad?o”ﬁ{}phﬁgrrﬁ: eut?%’ﬁ?%lcagge%%a eﬁﬁé?ﬁeﬁgoft%hﬁn a
preferr edcﬁéf@% ride1 PEesantriyRaNnt icdeduradasirRikedss f erohr edicwntl, o
prevention, 1nhibition or aneliorati on of one or nore synptons of di seases
or disordets sel esthed:f 6Om Wyper oleoleespeebevabdy Hyser | RpORE ot nelka, tO
hypertriglyceridem a, dyslipidema, |ipodystrophy, chol estasis/fibrosis,
chol est er®PoYal $3tWhe- di sease, gastrointestinal di sease or condition
hyper gl ycem a, diabetes nellitus, type 2 diabetes, insulin resistance,
metabolic inflexibility, nephropathy, liver diseases, atherosclerosis,
cancep( iTiid ammtefiarmlicsor daisalobesndycenst ecpm osksleskied agfrgn hdihe
growt h regul ation and pignentation disorders, Parkingon' s digease .and/o
AIzheinerg%rHY%%%§%$ PR AFOEREPIZSH AT o*s?%%n?hé%htébﬁ?i?ﬁg iﬁ&bﬁﬁ?gi J
provides a,gej hod afs-gﬁé%'a%g ihe fsiu%& gk -gexebgpi pgsa GaRGH! g Sedesired
fromthe gfoup consisting of hyperglycema, [ow glucose tolerance, insulin
resi st ancencDb@sdt Yoy | i péflerkisos derehe dyshoypidena, dhyperdhiipialeni pducer
hypertri gl yceri dem a, hyperchol esterol em a, | ow HDL | evel s

, high L
| evel s, apheseRE| dfiostae afdralestssdisel éé,qu%gsc‘iﬁyfrtarles]?’éﬁ‘ég?g?g mXrure
pancreatifis bdom n Sint ¥, r edeggnerat hxe disseasge rbehbnopatidm
nephrggatﬁ??g%éug%g%&ﬁ%?gggtgbﬁlf@ggy% rone, ﬁypertensiog gnd othgf
condi ti ongpaE 6 SoKEErSoWIssEt i DSUNVER. resi stance is a component in a
mammal i an patient in need of such treatnent, said nmethod conprising
adm nistering to the patient a conmpound in accordance with structural
formula | _in an_amunt_ that i QY Ugg,-t aLekngf deyehomddg
sai d condT%?o ?qPEHa 5?ﬁggla§%§%%i€§§%ké?%%ﬁ%n igﬁf ?ﬁg angﬁtion provfges
a nmet hod Qfcb+&8hdNEoa tERNGird S el @ed el bl omay héugthap congimsitdenglods,
hypergl ycem a, | ow glucose tolerance, insulin resistance, obesity, |ipid
di sor 38r spigyent®i derdelomiiser | Agicdem a, RypEPPEFyl ycePRUeRF g ~ salts,

h hol est er ol emi a, | ow _H | s, gl L | O Spand
8 s oquer BELACERur Av° T BETBRRCEE, iy ik | Tret FLBhoRr RhPeRaE; o et

neur odegenerati ve di sease, retinopathy, nephropathy, neuropathy, Metabolic
Syndrone, hypertension and ot her conditions and di sorders where insulin

resi stance i s a conponent, j i Qﬁji % in need of such
treatnment, said nmethod conépgéfﬂg?ggﬁhﬁgit lﬁg? % the patient an effective
anount of a conpound as defined in structural, formula | and a conpound

. - - B n o o - o o -



conbi ned with conpounds of structural forrmula I, see S. Chaki et al..,
"Recent advances in feeding suppressing agents: potential therapeutic

st rat egy wonoweidoseat mrent of obesity,” Expert Opin. ThecT/EPatends3s 11:
1677-1692 (2001 ) and D. Spanswi ck and K. Lee, "Energing antiobesity
drugs," Expert Opin. Enmerging Drugs, 8: 217- 237 (2003). Neuropeptide Y5
ant agoni sts that can be conbined with 3;:orrpounds of structural fornula I

i ncl ude those disclosed in U S Patent>No 6, 335, 345 and WO 01/ 14376; and
speci fic conpounds identified as (3\/\59884A, GNb69180A; LY366377; and

COP- 71683dgeannade fioade 8, lanécépsperanhggagests.that can be conbined with
conpounds of formula | include those disclosed in PCT Publication WO
03/007887; U S. Patent No. 5,624,941 , such as rinonabant; PCT Publication

VO $21 07084 pakRiyBs oL Yl e Prkeahe N D020 0R4GT U eat s on
Pat ent Nothé, ¥3%nm23d4f aihiildiS PRaperbeNeind, 292 um@uévetaa%ehtswna@cemor

agoni sts that can be conbi ned with conpounds of fornula | include those
di scl oéeﬁFWWOQ'mmﬁlW\eloZIQBB%BQ «M)neg;ssqoe,’g DAY QOI7 467 9; mmlx

01/ 70708 @% %01/7 as well _as thoge %&l osed in J. g

. " ReTEAT " adlEnEFTRCHOe HovRF 5PREAPLEF “RESH D 1T H- §hPE eﬂ)’tsﬁzld 'in
agom St s, X Ped ta DI ﬂndJE'@fy Pat-ephs, mhekikhB3br163Rme4R02)1 glcrbc?étptﬂf‘ése
aspect of the inventi on, the invention provides a nethod of treating a
condi ti orsmcebf@bﬂ ranet h@tgm@@mmls/t m@:@‘m@q:rer shahdstésol emda,the

at heroscl erosi s w HDL vel s levels erlipidema,
hypert ri gf e Hg aﬁ&a 8Fi p‘-i“(’fé ng n%t%t%g?l‘“"paﬁr&tk?ﬂwﬂeegd‘%f

such toexgagagmeaea&ifﬁﬂégmhéyﬁqaifyrg»égtastét&g¢155§0 the patient a
t herapeuticall yeffective anount of "a conpound as defined in structural
formula | and an HM3CoA reductase inhibitor. Mre particularly, in another
aspect of the inventjon, the invention é{ow des, a nmethod of treating a

condi ti ong’%’é:taé%]teedl'f ‘d‘l‘ﬁrtsﬁé’rbar]ot?ﬁl%oﬁﬁ‘? ¢4 ‘d?”'l‘ﬁ}'b%lr% é%at%?%q%m a,
gl*yceri c?e dys i e ]t

hypertrig ma and I pi dem a, Ian pat need of
such treatmmrc mﬁagwmmauMerﬂmdmwm GaAk. recdldxdaam [ I’dt]idb! tor is
a stajyd rmre arti cuI rly, her_aspect qQf the i nvent| on, the

i nvenH erﬁa.’tel‘?tY@ f torfeaﬁ'l %C’tf condi tiGR T g@laé(@fietf ffort he group

consi sti rtgadéf wp@daaolsesterdaeemze AJR A2BET e 1'2@\& HilodeVelge:, hi gh
LDL | evel s, hyperl i pi dem a, hypertr| gl yceri deni a and dyslipidema, in a

manmal | af s iddnt GBS Rie@Tof S4Bh Leddert FONASHI HaY ShowaN Wher 654 -t he
HMG- CoA 18GUCGTRS e d Y RIOR 5% <’t‘xc§;1[/fi\:I 1,5% éec'ﬁi&% boem gLQuP cGQNsi sting
of Iovastat|n sinvastatin, pravastatin, rivastatin, fluvastatin,

at or vast @ataBairt af\msteaﬂiynR&d@cmw&atslymbollng&ndRﬁsn agpeetL40f the

invenyq o the | ven o] d .o ucing.the risk aof
develn%)dpi ﬁj&agméﬁ %ﬁ&c%@%mmﬁg%&dgup%gns FOPERG  of Riias¥c

hyper cholkast, e ot qrm@pealt heroscl erosis, |ow HDL | evels, high LDL |evels,
hyperli pi dem a, hypertriglyceridem a and dyslipidem a, and the sequel ae of
such conditions , said nethod conprising adm nistering to a rramml ian
patient i cOf er I y t of a
A e T S o S 28

i nhi bi toﬁkllldedn@Ehrelonaspdcavaﬁlabéei nveeatri smnbbthegynnamESosuphoa'sdes a

gfthggc%sr:l &P g_yr ?’gaﬁﬁwgﬁ%s& 8 ed#c ﬁggd egu Edg: egﬁé@hgphgg}ﬁe?@t hod

conpri si n@d&dﬂbﬂkst ebidegit ocsaked paki,eabgansef f esbyecaaeyntpotodaegonpound
as defined in_structural forrmula_l| and an HMG CoA reductase inhibitor. Mre
parti cul RACRCLYRES) nPeREMBRT provPaE&SET Bt RBEST oPOBeFaPend  t B&BR8et or

reduci ngytihe Eh@&cQEyd@EQBQDBQQcBHQerﬁﬁ@bgags'§NT§C@A“EBBE Pahigpkoha need
of such tréatnent as defined above, wherein the HMG CoA reductase i nhibitor
is a statpriCpden mﬁpéepaM@heGPdﬁLyPDFhé7hnMeqrooﬁDEﬁbVLdE@Marhethod for
del ayinng n sk of eve i.ng athe Ier05|s in
a hu?@n ngggﬁgglﬁ Qégégbfﬁgugﬁ&?rea 8¢ getlkggd%bo§n°wéz F8in the
HMG- CoA cedectahetcnueblBuperSoaestatnmlseaeetBdtfaOﬁnéhevgfoopdean|st|ng
of : | ovast t|n si mvastatin, prayvastatin, cerivastatin, fluyastatin,

ot or vast JLRAS « AOREEEPRR ARH PUCa0Ast BhER. LEVERT nBre BaPRLLEIGFIy. the

i nvention prOV|des a nethod for delaying the onset or reducing the risk of
devel opi ng atherosclerosis in a hunman patient in need of such treatnent as
defi ned above, wherein th Nl i i I n anot her aspect of the
i nvention, the invention Ssrngfgsﬁ#ﬂgﬁ@@% 2&1“ ayi ng the onset or
redu0|ng the rlsk of developlng atheroscler05|s in a hunan patlent |n need
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These and ot her objects, features and advantages of the conpounds of
formula (1) will be disclosed in the follow ng detail ed description of the
pat ent diwol20eumec05DEFI NI TI ONS The following ternms and @XprEPIG0ONS3S
contained herein are defined as follows: As used herein, the term"al kyl"
refers to a aliphatic hydrocarbon group which may be straight, or branched
having 1 to 8 carbon atons, such as ngﬁhyl, et hyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isoanyl, neopentyl,
1-et hyl propyl, 3-nmethyl pentyl, 2,2-dinethylbutyl, 2,3-dinethylbutyl, hexyl,
octyl, eterrokthecaldeytimm etodeofarsl kiyd dedinaidniimg igiteapatiorad &&azdesdy,

al koxycarbonyl , and al kyl am nocar bonyl groups, has the sane neani ng as

al kyl deﬁ%ﬂﬁf@gbééggztgégg'alkyI groups, which are preferred, are al kyl
groups as defined above which contain 1 to 4 carbons. A designation such as

"COrC 4 alkyl" refers to an al kyl radical containing from.1l to 4 carbon
atoms. ASuigedleerfent, tymest S0R OHHERN Chagratsn Fegogridiien (@%&n, or
branched _hydrocarb i .Qf Q.8 garbon atons having at |east one
car bort- c&t ﬁoﬁ{n(fg’&b%% %(Igl%d%%&q&eeé nation "C2-C8 al kenyl" refers to an

al kenyl radical containingfrom2 to 8 carbon atons. Exanpl es of al kenyl

groups inglude ethenyl,. propenyl, |soprop I , 4- | .eayl :
used heré:ilr%'q‘t hesqr}é§‘l¥ﬁﬂlaﬁp | " SHe4Rs &n %%&%lact?tl c ﬁ%@%%gié{r?%onharg%ﬁg ’a
cont ai Ni G A LR CALHETa t birPlse ahonshaathgwhbeh dry beesénti ghvention.

branched having 2 to 8 Carbon atonms in the chain. Branched neans that one
or nore [Theermatkinhg gisupsrsseht adnmethgy | foemhyAf or FEGAAC afetat MAEREE to
a linear al kynyl chain. enpl ary_alkyn r oups.ipcl >t h prepynyl ,
- but Py IS0 Bk iR SUELRAA 1R R SRy PR RE DU Y enaEs il ECEPPniE Ene
used hergﬁfbl 'tch_ed&ﬁé.{'h" @M& rv @RS anSAkidightaar by aagphedeld ved eahy
hydr ocar bon éhaln avingfromI'to 8 carbon atons. The preferred al kyl ene
groups aredihed opesialbkyl emre gheuppabBeghggfr Sthus t dtabedn 4 aPFeFSRitons.
Exenpl ary groups include_nethyl ene (-CH2-), and ethyl ene (-CH2CH2-.

used her &H0llthe er nd " af kbRY" TS kﬁo-q@r grgﬁgf whé?ei ﬁ’atrhé)agll%sﬂ
group 1S AR Rer el fI65an bede s EXEMBldioahike L aictunsnd ns! wdeorat besgn

et hoxy, n-prop , /-propoxy, n-butoxy~and heptoxy. As used herein, the

t er m 'l kyienoxyotiwanspaasahky| ene- the gropapsagizy ei fox he ot kythedd ygr &8p i s
as herein defined. As used herein, the terns "hal n atoq%%ox "h Hogen"
refers t USSR M & WGHNHOT KHURMETT 1 Te ¢ REEHAY Bi'oni ne,
fluorine and chlorine atom As used herein, the term "hal ogenoal kyl" refers
to an al kyl group substituted by one or nore hal ogen atons, wherein said

al kyl grawe apdalahgyedevi@ss fare asadehnethabomeekida 0génodiky PrEsemss

i ncl ude notably perhal ogenoal kyl groups, such. as perfluoral kyl arou Q
fornul a GRWARHLCR | CBRanPf e’ S’ﬁ%*%’b%ial%l taﬁoulgisfﬁclﬁe c%éﬂ“%lrﬁ&%ﬁé{ hyl
(CF3)y0 A%, H%%Qal@erﬁéfboééﬂeréapdéﬁé hal 9ogaeel kexyr 6af ehe basas altkyangr-oup
substltuteg' y one or nore hal ogen_atons, wherein said al koxy group .and

hal ogen atedis 6€D/E¥O8efamedaabosading sdPRENE n2nEher et g " SHAGERS e,
"carbocyclic, ar. "carbocycl vl," . a Stitdt edysor NSubshiddHiade
stabl e moWSSyclit g:?‘ebi (:I)yéc%lal)&éL hy' rdgu(r:sa{-’r on ?jllllﬁgtcl?ystem whi ch i?'ﬂsa ur at ed,
parti al | ynaa5Hira edfor thes atmaratied andhcornta nevirida@ e o (T@nriow beaddon
atonms. Accordingly the carbocyclj.c group, may be aronatig.or -ar i L,
and i ncl ddeqmipe a0 af &4 é%/?&d&rn)glg % ¥t e ﬁé{%{iﬁ?%ﬂ%%@ﬁ-&g
connegy | 3;% the endReyalda it At asaeef. a carbocyclic group may be
single, double, triple, or part of a fused aromatic noiety. As used herein,
the term"cycloalkyl" refers to a saturated or partially saturated nono- or
bicyclic _al kyl.ring em talL0iRg3 §&vile CRRONAL OFFy+ A He@RAldON
such as ngfé%hgécl%d¥%§1"t%%?e?égFg g cf%Yoa kyl radi cal Eontainin%%fron15
to 7 ringeraidiem)atonsas Ptef eendd thel medaisgyrofipshenspedd fiifosecurity
containing 5 or 6 ring carbon ato Exanpl.es. of .c . u i de
such gro W%?Q%@FEB?%%?PFegyEFbgﬁpﬁIF‘ r%ben??%?égééﬁﬁkgg§?,%%aﬁ%gdj
cycl ofieptilar B 096ivherdi BaRY a1 dpadamat. anydn - Asnersedbhsedi martdusle er m
"cycl oal koxy" neans a cycl oal kyl -O q{pup wherein the cycloalkzéngﬁu S
as herei rrefstand bave KSouBedNefBEN,SKiNE 9% rRFTRYR| GRK\VALT kBT Sfs %4
cycl oal ky] o red &cl 9gbkybsant-aldytt gr edgseds e masr,

her ei n dé%?&%%%ﬁ.lgéggggggﬁeﬁgﬁﬁ%bﬁhe tern1"ar§|" refers to agsubstituted
or unsubstituted, nonoor bicyclic hydrocarbon aromatic ring system having 6
to 10 ring carbon atons. Exanples include phenyl and naphthyl. Preferred

aryl groups include unsubstj t henyl and napht hyl
groups. Included within thébhﬁﬁﬂrﬂf 8&'*%? dw%)gre fused ring systens,
including, for exanple, ring systems in which an aromatic ring is fused to

o,



preferably 5 to 10 carbon atons, in which one or nore of the carbon atons
inthe ring systemis/are hetero elenent(s) other than carbon, for exanple
ni trogen,woxy@eni@s sul fur. Preferred ring sizes of rin@sT@EP2000002435(
systeminclude 5 to 6 ring atons. The heterocycl oal kyl may be optionally
substituted. The nitrogen or sul phur atom of the heterocycl oal kyl may al so
be optionally oxidized to the correspgadi ng N-oxide, S-oxide or

S, S-di oxi de. Exenpl ary nonocyclic heterocycl oal kyl rings include piperidyl,
pyrrolidinyl, piperazinyl, norpholinyl, imdazolidinyl, pyrazolidinyl,

t hi onor phtldupgcan, hiGmxsin disiydk, RVEIYi &dealeasa, £%- di oxanyl ,

t et rahydr of uranyl, tetrahydrothio-phenyl, tetrahydrothiopyranyl. As used
herein, the term"arylalkyl" or "aralkyl" refers to an alkyl group that is
subst i t uted dv tddaptatidn grofip. tkxanpéading adgiakkyl mgyougonprdisede tHsut

are not |im_ted to, benzyl, phenethyl, benzhydryl . diphenyl nmethyl
t hphenyl ﬁﬂmﬁﬂ}erﬂimlé h)?F‘,e r%rph%/ﬁ‘ﬁ?@gh ,(‘i:l&a&. é@f%%%% ﬁ{é’PéFH, Frem
terns saldgyd ", grai! " of hei erearyl po1and Aihgy | i kesceeber s rilgm toiddidar

} g e PoLs S ) .
correspondi ng "al Kyl ene", "arylene”, "heteroarylene", and the |ikes which
are for mpblarittiag ehiolVedrf 1ebt hgHFogbar aPeAsriAdngs &d IKEF6i n SYFEH S m
"di al kyl am.noal kyl - _peans.a_ (Al kKl 2) N: y rein k1 %ﬁlé@%
denot e ar?peﬁll&l é?(l)ﬁﬁ,mgg%%nal ké;ﬁ]?%éré%)él}p bg?% E;lag*e%%i’neda erein. As useyd
herei n, tdhgderine adleect £11edes sof canywaypebl aoded cabiimalt iomsh thergeot .
manmal , preferably a human, aor a hunan child, ichis licted wit.h, -or
has thepotenti aP2FbleBlaFs ¢ %‘g”(ﬁ?th Gre gﬁaﬁgfetﬁ?se%lz%éeré%t c SRt F%ns
descriped NYHIN. 1hs Ussch hergiity  Aaabbet apRULGAl IPnrehbect compam®antthe
refers to an anmpbunt of a conmpound of the present invention effective to
prevent omptleswmnteid gy metfonsnef @ar t FeTeER 1 di RIFeEFULlach ifidor g ces
include, hut are.pot Lint 0, kN i tﬂﬂﬁen yr gl o LR red)
di sorder & Ossse&igjf%ré \l}"mh?h %eﬁoedpab%%rgﬁgcgg{aiﬁ\%ly?%%?é? e regeptors desréari bed
herein, wheysi n dherdgsat MEnteayr podvarnitdesh ddmgitt seundeshbi t il/ft- ndwsl ng,
or enhancing the activity thereof _by_contacting the receptor, w.t. .
conpound THIRHE FHRYEHR i AQLATIBRS Ag'l@g%d I‘Fé?‘%%?s‘t he®t rmco{nbﬂl"&lons
"pharppceyd.d y acceptable” refers to those conpounds, materials,
conpositions, and/or dosage forms which are, within the scope of sound
nmedi cal judgment, suitable for contact with the tissues of human beings and
ani mal s il houf ; GXCESSL Vs t OKLELLYy | Lbif 3ld Ofhoddh CEALA ERSE@ATE.1i¥ntot her
probl em conpl i CAtT ONs conmensurate with a reasonabl e benefit/risk ratio.
Al l ot herifdeimedisat | Dighe, dasserptdiondied, t Réghtessmtt iimendiodehavanchei r
meanings as is well known in the art. In another aspeiggl, t he

/ gr eaeg_t.
i nventi olils BYPectadd LaIpharFRHESRT cBAMYPEcceptabl &14HTE of SEhe dodhdunds
descrjbed ahove, As u herei &+ < Phag Lcal s p | tmain
i ncl utes Ssoéﬁcsesofm%%rr%%gﬁdgnof&%se pr egggts H%%\%@ntl%oﬁeﬁﬁr%ggtci%? rggmtcﬁ?e
conmbi nat i e SUEHiBDAPOEAHS Widlohh Moo XV elengit) baske addhti @ptsalals.
Acid addition salts include inorganic acids such as hydrochloric,
hydr obr ot raned 0i(Gdioc 1 190mur vavehrrBEl) andtpRoshibr iPEGat dairmeds

organi ¢ agji ds ch..as aceti.c Ltric,._propLonic, ad gl AN G gt h
salicyli c,llgwa% cofb%t Wﬁ?&&?’ﬁ%ﬁc Bar a?g%ugbfrlésu{?%érl?{:q&%%00| nic, &nd )
benzoi ¢ acd oMt ralatetd i< ankg¥@ane. aci ds. Base addition salts
i ncl ude those derived frominorgani c bases such as amoni um and al kali and

al kal2he earth netal hydroxi des, carbonates, bicarbonates, and the |ike, as
wel |l as salts derived from basic organic_am ne uch | i phatj n
aromat i ¢ SiheL S P8hatF ¥ of arfihed uﬁyd?%xg]y ar merll'lea;%,aegndgtghef%?ieihﬁch
bases usefqilysify Preparidsd hecSahtendht LBhbei NMENEEOLE NG macleuder arareni um
hydr oxi de, potdssi um carbonate, sodi um bi carbonate, cal ciunhydroxide,

net hyl anicexrratitet hgtauihey embypkenedi aniing . cyedmpekyiagi néheet HaMgAhe
and the like. I n addition to pharnmaceutically-accept e salts her__salts
are i ncl REEPTIFY h&Liemeas 'on.%a’?‘ﬁleyrﬁﬁ?l?grv egic?ntcggnlevl% es i %J%iietaa
puri fication, of,¢ihe coOpoULdRtativENe P! enar aldn phiehhefasabeén Weddy the
[ dent?(?i calﬁ%on aanlzﬁé:harggct erization of the conpounds or internedi ates. The
phar macewnda apd ynacept abheds abhs epf roonpoumddabd  bagepresErSromddad &P can
al so exi st as various solvates, such as with v?ter nmet hanol , et hanol ,

di net hyl foremeHiele, CAARA Rt Hh e 19 1IN 94T es of such sol vates
can al so be prepared. The source of such solvate can be fromthe sol vent of
crystallization, inherent in the solvent of preparation or crystallization,
or adventitious to such solLy vV, e wthin the scope of the
present invention. It is FEQESﬁIT}EEESHﬁ%Cm)S of the present invention
may exist in various stereoisoneric forns. As such, the conpounds of the

oy S - . oy o I



racemc fornms and all geonetric isomeric fornms of a structure are intended,
unl ess the specific stereochem stry or isoneric formis specifically

i ndi cat edwolzbowr1ael | known in the art how to prepare sech/Eppaooedsy active
forms. For exanple, mxtures of stereoisoners may be separated by standard
techni ques including, but not limted to, resolution of racem c forns,
normal , reverse-phase, and chiral chr%?atography, preferential salt
formation, recrystallization, and theTike, or by chiral synthesis either
fromactive starting materials or by deliberate chiral synthesis of target
centers. In the reactions described hereinafter, it may be necessary to

protect reactive functiqnal groups, for exanple hydroxy,..am i,d.a,  thio
or car box3Rt o@ﬂﬁl%ré“%ﬁég‘étégél dB8¥r eéei nc?%é/ﬁc%a!wlptfﬁ(;]d{}g{f’dx{ﬂé%\/oo% d
their un f%hpfétkﬁbp%% A ddgidLasti aps KOn¥eRehigged Beeween nthe
groups may be used in accordance wth standard practice, for exanples see
T.W G eefeadinty PdeGichl aMd sann &rioteral vdaGeoupssén OhganesCOrRELstI3n

John Wley and Sons, 1991 ; J. F. W_MOm e in Protective G ups/ i nivOrtqeani C
Cheni sl rytak® ePdACEr e3B, ARTEYPSRffe ML | b‘ﬁsmﬁayebg'ca?ripé?l&tﬁ B5the

presence of a,.hase, T SN tiuls LeLi o] tgpe &nt he
base to beemﬁosde%lqsnotf hir%gereeggﬁ gtr#?éahd(ééﬁ? béa}ggﬁ%%%%e(rﬁfi ogglﬂlggmﬁged in
reacti onscpfe thiscé ype aay equal |of berasedibeien peansded .ghatwiine temintd
adverse effect on other parts of the nolecul e. Exanples of suitable bases

i ncl ude: tooRfism SBARDX| e e IRARTAUR chibonatRETaTedt WMani 9eS~al kal i net al
hydri des, such as sodi um hydri de and potassi um hydride; alkyllithium
conmpounds, such as nethyllithiumand butyllithium and al kali netal

al koxj@essn siid @y S0eh v B4 Bexiderangdos ediiwal et hdxicde. Wsualdmpr irseat tirons
are carried out in a suitable solvent. A variety of solvents may be used,
provi ded tieat prechasomo matvasrisel ef fedtewitihe liGHE| G Yt Pﬁiy‘i“éﬁge‘rﬁ S

i nvol ved. Exanpl es of _suitabl e, solvents _inc - - hydr r \whi £h be
aromat i c,°Rf3 ic o%u‘g?zcl oBPIYRati ¢ Afdr O(Lilgg%‘%rll , s%%’%%?%é’?g#g Y
cycl ohexalg,s Aef eloliugne and xyogeeula® des, &suUChristed layer are
di met hyl formam de; al cohol s such as et hanol and net hanol and ethers, such
as di et hydriirdtesd aid tepradpiiotptardiriat famctamhsteancerrengnic€ovde a
wi de range of tenperatures. In geperal, we find it conveni ar ut
the rBActiHadt'e eAPEESt A%° FgSmW‘f%iaf%Oﬁﬁefrmlrse 8?2%%%%8% 4%/%%
about Toqd CTRERAMS { GAOMS - Hrerddilyd eqidad Ireidranction umy
al so vary w dely,” depending on many factors, notably the reaction

t enper at nicleandl d:heaxted ure of the reagents. However, provided that the
reaction is effected under the preferred conditions outlined above, a

period of from3 hours to 20 hours will usually suffice. The conpound thus
pr epar ed Jmy, DaCheEoUenad {OmHherheadd iyl xtuti e shyveonensl atunpans.
For exanpl e, the compoun may recovered by distilling off the sol vent

from e dpagdion Biyxtugimorité f bheedssagpntafmmpaditsiad | i by whficbhecase
solvent fromthe reaction m xture, gouri ng .t he resi dtie into vva];ter. fot_lj owed
by extractt GACHF t &S a2 WHRER- PARESci BPd CorGartit@ SO h 1 HIFF iR 111 37y ot

the solvemtedr uide Sxt (Rl Hdidbnally, viBe Pradugt 0. ddplieifsace be
further pjd??cfl ed yvari &S W= Knovn techni ques, such as

recrystaliigati othidieeesi pitat icusor éhe varreflecthimatagrspate, the

t echni ques,” notably col um chromat ographﬁ. or Er,epar ative t&Hi n l.ayer

chr onat ogpregdBnca her pabsesseofo fprdirar 3PP bhedf LadebfpSaNE ot & & (93" of

the ipyention js another object of t r Nt ke I Q. ; I Ng;

fi rstgésp'él&?l} JBSnﬁ&Yﬁ: egfo Jﬁt}i%\}%n |cjiﬁJ g@?f%r%ﬁ{gg%l %%égﬁq%g%%lr (ra]%lair%jfgl
accordi Ngy1H-& nmehhodhis oBRr it omdhringacin cappfosoiwoendsiehthoion.a X1l)
:(H wherein R, YA ™M Q R3 X J, R5, Rsa, R6, Rea, R/, R7a , R8, R8a
, X, and gase ecds deftrausmissbreuisakatratend Bifsen & HFEAGTTOpr8fed i ng
group. "Am ne protectin rQuUP" nmeans an .easjily b u i ch 4
known in ?%%°%$tp? aﬁ?ﬁ?@%t éﬁtﬁﬁi A5 SGroup” a%%i %é?i%%ge!salﬁr gg]%e@?a\ggéctﬁ%é
during sygthatd copsQcedbE esnapaatp 06 sehaeti vrkymacrDNgbl esiBbe. use of

am ne protecting groups is well known in the art for protecting groups

agai n80 undesirable reactions during a synthetic procedure and many such

protecting groups are kno for exanple, .T.H e gﬁq . -

Prot ect i v&® GRofFE ¢ c?'@%%@%m%%t h}égfas,mafr%{dl neqdi%oﬁgg\] n%ﬂ%e;\/é £ ot?lzé?n New
York (1991). Preferred am ne protecting groups are acyl, including fornyl,
acetyl, chloroacetyl, trichloroacetyl, o-nitrophenylacetyl,

o- ni trophenoxyacetyl, trif e , 4-chl orobutyryl,
i sobutyryl, onitrocinnanDyEﬂgsfﬁﬁffﬂgVﬁ?%éggﬁig%g i ocyanat e, am nocapr oyl ,
benzoyl and the like, and acyloxy including nethoxycarbonyl,

~



General ly, the conmpound of fornmula (V) is prepared by reacting a conpound
of formula (11l) with a conpound Hal - CH - CO2Al k wherein Hal is an hal ogen
at om and WPR0MI2E0E- | - C al kyl in the presence of a suit ZETEPBYSEIRITh as a
nmetal hydri de such as sodium hydride. According to a second enbodi nent, the
conmpound of forrmula (I1) is prepared according to a nethod conprising the
reaction of a conpound of fornmula (VIil94 (VIl) wherein M Q R3, X J, RS,
Rba, R6, R6a, R7, R7a, R8, RBa, x, y and U are as defined in fornula (I11).
CGeneral ly, the conpound of fornmula (11) is prepared by reacting a conpound
of for mul eopsi syswotth mimuﬁaams-eﬁz-acogml%éwﬁﬁaﬁamqw;ha? Hen

atomand Alk is, a -C6 alkyl_group in.the presence ui such
as an al KB ¥H& et ﬁa%ﬁ?boﬂgf%, s (grﬁpﬁés?)%t aérgi u%n c%?%%%%?e.#%gig?%?%hl ar
aspect, thepeoapodpdipt borputa &¥l k) siBsprgpared according to a met hod

conprising reacting a conpound of forrmula (VII1) with a conpound of fornula
(I'X): wherein M Q R3, Hal, R5, Rba, R6, Réa , R7, R7a, R8, R8a, U, x and
y are as defined in fornulg (VIil). ner al | t he conpound of. f I 1)
is pr egar%d W%?ﬂﬁﬂ‘% n&lﬁluégnpﬁﬂ%uﬁt%cf fpocfa]ﬁﬂ‘?/éar (Vﬁﬁf“)eg%i thsaocforr%é’gﬁd%é/
formula ( ' e;prese | lngdi 3 alystnc /ey I Pefbfence
presence %%%ﬁ%%g) iﬂaﬁé ?g‘éggfooéa?’?hé?,' Wé‘% ocessncof theq?%venti onnmay
al so conpriseihhe addi hherahgst eprfrdisat at kBg titee coppevedtof fovemthorgl).
This can be done by the skil ?e,d person by any of the known conveg{i onal

means, SUEPMBEISHRTr diifer § MAFRRL d8FIET aBbvee3fite SFEr tT g §F bttt s
are comre}? pall LI \OL £.0ht al ¥ aRPLY¥ing or adapting any
known et %%‘ggo%n?%ﬁo%eggég%rl g%g?ﬁq?hg eigﬁg?gs.g% resentative schenmes of
t he pnocesses of the invention are sumrari zed bel ow. all substituents in

the synthetic Schenes, unless otherw se indicated, are as previously
def i ned. SthehestieBthe s arise herms BSchprd YBescheTRCR Aptoarenhy &St he?

obj ect, the_inventi is directed. .t olpo. S la (k) ( ein
RL, Y, ASMH oﬁ% %?‘,e ﬁéﬁesﬁé‘%‘ ,ld’%%‘%gp,é%,d%%{‘%%, g Iglp, % %_93a\r,1\g§§/
are as degipedpi b B@sMy4d H1); ;Y VXP9¥2 RBS58 sAhal BRen, 601C4B3alAly) DEX446
hal ogenoal kyl , C2-C6 al kenyl , C2-C6 _al kynyl|, - y CN; and,U is
Hor an ah®né%8r d¥ict ERg Ogréhib. 39?e15€'r'ab‘-i“%}$ Wﬁé%%ggﬁgéof RIS (115 s
of forgul g1 §y8) magER) cwhetgi nsRp11, sBR3 | tand Ud ars 2@ dafd nethd n {®r nud a
(I''). In a preferred aspect, the conpounds of fornmula (11) are of formula
(lib): (16b32heteinSucandar taicd as RRYFS nad Hhd ckBersl £ 1 H® aRIIRES 9% s
def i ned i 0, T oomyla, (L) JEXAVRLES, Opgke 8aLUT &5 afnd Neradyeatl a® Wid 1100
beconme apparent 'n the course of the tollowng descriptions of exenplary
enbodi mentiscrdheserexarpkde saxe eohktudnetiorby | tosninttbngol téeriewrendrg and

are not intended to be_lim.ting thereof ampl e. 1: -LAa-(2 -di or
benzyl) ptpera2i REYSEEY ]on-_’frm%hy{'% nzg‘%r ﬁeeferre{ds tHakds ol WL h
2-yl } 2001 pho! bpadent - TRLBABOBE Rabbt Roxwiekiekkyliberzrl delhgie Jbtnassd uno
peroxy disul phate (89.31 g , 0.33nol) and copper (11) sulphate pentahydrate
(27.22 g,mbcuonehers, wasdadde@veFagssdi ko bﬁlm%t,%tditﬁeicﬁﬁ FANES €474 g,
0.1 1 nol)_i (Lol water m xture (750 m, 1:1). The reaction

m xt ure V\Qla% g?ﬁﬁg&g&?%ﬁéﬁgm n at reflux until no starting materi al

remai ned -as judged by TLC (Thin Layer Chromatography). On cooling the

reaction mxture tqQ roomtenperature, the product e a Lt

di chl or ong%‘ﬁéngo(a%lv?gﬂ%?ﬂ‘ggg%]eorbr gSRPE lﬁafera%m%ggmggh)ég{ewp%ﬁge\%?egs( 7 x
100m af}ﬁ'%ﬁ ' ol uty QQ mMgpt {Thea OIPani eukaner Was gidrtd ovedysodi um
sul fatbse an %%n‘ggitrg?g‘ tljln?j'ler' recﬁjcled pr e}gsure to give tr?gfcr ude pr%duct.
Col um cheRpeh@graphidastiged/ Ophetbyhiadatars/ kexanamay dedgukesent, as

2- Met hoxy- 6- net hyl benzal dehyde ,(7.32g, 44.2% . 1H NVR (300 1 3) d
2.60 (3H, r%wlgt?éobofsﬁh%) ,aps’.ls}GeﬁHPgt )Efeﬁ‘igﬁ 13pd e 1’6‘9%%%3?%)9 be

3- Br ond- 6508t H9XYpLe FEL DYl =BeRaal dehyde c2oMeinh@rmb-tiRt ytdignzst dedvyglei c
(7.32 g, 0.049 nol) in carbon tetrachloride (183 nl) was cooled to -100C,
and iron pesites, ( 450yhi¢ Or€9Pnepl )svesenedealedci taniydm e (PRPH™Mer

0. 058 | ) was added_over a_period of 10 nminutes. The nixtur St} d

f or 13ﬁgu%e%lhlastheﬁoﬂéfﬁlc§&ailnt I St (2@@%?Fe%hergfégﬁi'cl :?fer waséc{;/\{/acghed
Wi th sodigontpigul fiah18 xUdit | 0Reb2n¥ 5G4 M ) . vvat edukHly M hoaBMeREl Neand
sol ution \J?kg% n*? Tﬁ? §frgani c | aflernvvas dried over sodiumsulfate and
concent r abkilgonees, r esluckd @sesscrglavegi vevinyl ethers, epoxides and

3- Br ono- 6- net hoxy- 2- net hyl benzal dehyde (10.32 g, 92.5 % . 1H NMR (300 MHz,
CDCl3) , d 2.65 (3H, s), 3.90 (3H, s), 6.78(1 H, d), 7.64(1 H, d), 10.50(1

i brom do (12,62 mi 0. 0&PREIY Uk HER! SRUKEARRe (50 m ) was added to a

stirred solution of 3-Bronp-6-nethoxy-2-nethyl-benzal dehyde (20.0 g, 0.087

T VALY Y. NN N .



0.095 nmol) and cooled to 00C. Brono ethyl acetate (7.1 m, 0.063 nol) was
added slowy. The reaction m xture was stirred for one hour at 00C. The
conpl et i omoabowhesosacti on was confirnmed by TLC. The rea®Cir@mr200m0x00248%8 was

t hen heated to 1000C and maintained for 2 hours. After cooling to room
tenperature, ice water (250 ml) was added and the m xture was stirred for
20 m nutes. The solid separated was fiéstered, washed with water (100 m)
and dried under vacuum to get crude product. Columm chromat ography using
2/5 ethyl acetate/hexane yiel ded 5-Brono-4- nethyl-benzofuran-2-carboxylic
aci d et hyhiestess (the&regpf69.6 %9 1H NVR (300MHz, CDCI3) , d 1.4 (3H, t),
2.60 (3H, s), 4.4 (2H, qt), 7.30(1 H d), 7.44 (2H, m.

4- ( 2- et hoxycar bonyl - 4- et hyl - benzof ur an- 5-yl ) - pi perazi ne-1-carboxylic acid
tert-buty, te ne - )2 WaS M T - c4REaL 18 JHbmd s henerfiogr 30
m nutes a a?%or#?;e-%fggat ﬁé@go%éféﬁ cgl%lggngge (4. 83%, 0.015 mol),

pal | adi uneeeetote (atk tals 0. 680 olare BpMaRehd. 66ng 109, 0bd mwderate

5- Br onp- 4- et hyl - benzof uran- 2- carboxyljc acid et,h\sll ester g3 % t0.010dsm)l
) and i peeresRierat ¥eR boxyt i OYEEFd Fer tRANAARRt &F5( 2518520 B0 1S BT “has
added with a regul ar.int o] Lou 0 AlJASRN T
reaction PPXELY %\;/gtslﬂé% ﬁfé%é? o%eggrg}gu%@zeg’?g?%o%%tge%pegr at ur eeﬂz}ﬁiﬂm t’drr]}gen
heat ed t ag#&hp U¥onEhetingt W YRS NMRidtgEmied himiwéscent ocot@onadss. e
reaction m xture was diluted wth ethyl acetate (50 ml) and the inorganic
mat eri al wegadid¢t dpmdneFpent| |QQMERQAL tHe® RWRSABECHPERSwatd® (RS M ),
brine solutjion, (50 nl).. The organjc_| r.was_dpi e ogium € and
concent r AR IHdeT reté"ﬁ?ce B ssll?remta(%\)kg;%érts’crﬁgg1 p?%%ﬁagggﬁgr kétt&)%%é\'/a\%ﬁ ’
sol i djp CopyisTe£1r eBRERAERRRY oUSithddH5aek hyl. casettas et hexare Winel destahnt 2-
et hoxycar bonyM net hyl - benzof uran- -yO- pi perazi ne-i-carboxylic acid ,
tert-but ytomsoends 1. @. 5%, tG410%) LOM NWRA(BOFLNES, caDOEgnetifs marqnialy)

2 (0 Sl £ G0l i e i Bt ) 710 (O

4- Met hyl - 5- pi perazi n-1 yl - benzof uran-2-carboxylic acid ethyl ester
trifluoroacetic acid salt Trifluoroacetic acid (3 nml) was added to a ,
stirred spbuatopmmbddte2particular conditions, the coating composition

Et hoxycar bonyl - 4- met hyl - benzof ur an- 5- yl).- pi per azi ne- 1 - b [:C: aci
tert - bt yFOBsPEPARC NS 4ag‘,“a6!%66§ ﬁ&c)‘%f‘?’r“&i %’I‘ﬂ %?’5 rheasnece‘hak{ 1%%19%%&%‘0%
temper at Upg, JRe TRARKIAN MirbUl @ YBgmShts! edoie ifighoubent Sol uemludwss,

concentrated under reduced pressure, the residue was triturated with

di et hyl etdedudé@ingl )salas,sokatfadeMethyle5-compounds, surface adhesion
pi perazi n-1-yl - benzof uran- 2-carboxylic, acid ethyl ester. trifl.uoroacet.

aci d sal tPyamobers, westangy agep (dé%@aw,s'ﬁ%) g?&‘*f?&”@sﬁ%‘%‘%g‘z. 4
(3H, s), 4 : 404H t), 4.4 (2H, qt) 7.20(1 H d), 7.3-7.4 (2H,
n. 5_[4_%5%1&9‘@(:%%0%% AL :

benzyb(- pi perazi ne- 1-yl ] - 4- et hyl - benzof ur an- 2-carboxylic acid ethyl ester
To a stirred solution of 4-Methyl-5-[4-(2, 2,, s 1
2-trifl uoFlee acetjientyicsdrien nandy | jdeyabARaian 208 arttky HEEAS LB
ester (0.15 0.Q003 mpl)_ip dry T dded iz ehhyd 1 Pes (@ 1bi gt
0.001 ml?aﬁlghn%o%cggrtlgér%%cg%n&%&i 1r'%%érﬁﬁder Nitrogen 2.6 dichlor o@ﬁ
benzyl brggigdee (AndOfugt B=080486 iml pnwasfatdedfahtosingrwdy&or 2 hours at

roomtenperature. The conpletion of the reactiaon was confirnmed by TLC
Sol vent wak cbricehnliuménabaasr t&GucARIHEGurE Byd&dimIAGT e sbife®

separ gt ed s filtered, washe Lib.wat ( . Af kg .under
vacuu?r# tﬂ%?%}“ﬁﬁ%&pib%{i&a sg?é\%%g%}qu géeb%%%ﬂégl ?d?gglggﬁ%eﬂ'

chr omat ogigphybysi g 1AM elly| aeet aharkhayaneiyhel detbolarized (e.g.
5-[4-(2, 6-D chl orobenzyl ) - pi perazi ne- 1-yl ] - 4- met hyl - benzof ur an- 2- car boxyl i c
aci d et hyhmesert) (0igBtg,armBodetdet NVR £BBOMREK1OBCR3ref Le ok (o3, FRyouStis
(3H, s), 2.8, (4H, s), 2.9 (4H _s 3.9 (24, 4.5 (2H, qt), 7.2 (2H, m,
7.4 (2H, #cL ‘?HlfrlPFf %}pg%}”[H-o%'a,rlé}ﬁgcﬁi%rgérbenzyl) =pi per azi ne- 1-yl ]

- 4- et hy'ﬂgPZOEg any 2-c S Poxyide askd Terausakutioan afidedw- (Bolarized

6- Di chl oro benzyrl') - pi perazi ne-1-yl ] - 4- et hyl benzof uran- 2-carboxylic acid
et hyl 3@st £11¢0iA8tjen0. 8661 MetEcitd oTHF thasuah: Mot Hedgtular 2:9r) Hingdfe
(19mM ) was added,lit?i, m hydroxi de (0.02 g, 0.0005 nol) at 0 C. The

reacti on RPxRH+E1RES %?F?Fed for 2hours. The conpletion of the reaction was
confirmed by TLC. Sol vent was concentrated under reduced pressure added ice
wat er. The pH of the m xture was nade acidic with 1IN HCl and the solid

separated was filtered. Af i r i sol at ed
5-[4- (2, 6-Di chl oro benzyl )gﬁﬁﬂﬁﬁgﬁ?ﬁﬁlﬁﬁﬁﬁ@?&
- 4- met hyl - benzof ur an- 2- carboxylic acid (70 ng, 94% . 1H NVR (300MHz,

R AN "~ NS A 1 -— o~ o~ /7 1 1



10.9 nmol, 2.2 equiv.). The resulting yell ow orange solution was stirred for
22 h at 420C. The red-brownish slurry was m xed with a m xture (pH around
5-6) of diwoi2ndseidiseater (8 L) and gl acial acetic acid (800TmP2)09/0023d5 stirred
for 10 m n. The organi c phase was separated fromthe aqueous phase and
washed twice with distilled water (2 x 8 L). The organi c phase was then
dried by addition of sodium sul phate 8.5 kg), stirred for 30 m n. and
filtered. The resulting dark-orange organi c phase was wei ghed (9.65 kg) and
an aliquot (100 g) was taken. The aliquot was concentrated in vacuo to
yield a dark-orange oil which was purified by columm chromatography (S Q2,

h: 30 cmp,d: L reldant nerdmlo) arfhe18a88d tERRPAE MRRA
obt ai ned Tahse ylgllqgﬂv%/n%rt;i?t}lal%éw{%%&ap%é% cul %t i %lr; of the total ;g}iéel d from
the aliqust @avei§hte dMBufES+)chd6dn(Midm unpolarized 1light sources,

5-(4-tert-butoxycarbonyl pi perazin-1 -yl)-benzof uran-2-car ngﬂii C a?%’iﬁt hyl
ester K2Q@Re@25@PakpT 12 gRt aRQUECRY BredtoattE Ry 0P96aRf 264, 71 )

wer e ded to a solutian hy. I i ). The m xture
was std r FRPHGES 4 4t trlff%ccj'ﬁ%ﬂ%%%rﬁ \%a%éja‘ulgﬁhcﬂelg} 1'\{Nllscte{?_HZO, extract ed
wi th Et OAc, washed with brine and water. After evaporation of EtQAc, the

residue was recrystallized in a mxture of MIB/ Heptane 5/1 to give yell ow
crystal s 0. &bl grages) . S gEION BFP bEkHerformed by eye or "with’ the

4- Br ono- 5- (4-tert-butoxycarbonyl pi perazi n-1-yl)-benzof uran- 2- car boxyl i

aci d et hj1el&st ePL Br G r(Or?Rﬁ{l,Aoo. gggﬁﬁgf‘oﬁas %‘ﬂldl&f‘??% a s%lu%?‘l oné%f gast er
(73 9, 03 ml)yqi N epges Bk edlbs idaer0. 8 1fgiSc NBBLYcéB and the

di chl oro {algr?ée)l QOO&rnLe’?. The reaction was stirred ?%r 2 days at rt. The

br ooty drdaite awdsr ithdy abed mefde aod dhpsdondarectaaidy Fhdeabiner thirQue was

concentrated, the oily residue was taken into iPr and.triturat W a
spat ul a. thfe YWe@hiRte IbtaF n%ﬂg}ﬂ\}ése?‘?'ﬁ'%¥§da8??gﬁn8°aPfeg.lrlgg%%i'nz'aIHéon
(()}‘W_E';)t h TddddALS P Q4 A58 B8 Gp1y 7% i dd1e ARSi 1ad CRaParshbdS (Rgibn 454
4- Br ono- 5407 otmb wiassalearduany qff pereaa Ieck-nydnadymizef areetXwar boxyl i c
acid A solution of ester (4.6 g, 10.1 mmol) and pot assi um hydr oxi de (0. 660
g, 11.7 mml) in MeOH was stirred under reflux for 8 h. After renoval of
MeOH vapor ati.on, I S kenq{i,0; ionN8ef k88 aghdtitd ¥Fdoh
95% %s%ﬁbtaaipnaérat ladsulaa@\;\hélﬁé%%ﬁm%%\? %%?erﬁ]ﬁ{rxg(l::ﬁ%?tlgti on by sl ow addition of
25% HCl  yhdaferfOQdtigicaidiitamsor fattial épniandedfpimgd MBigESak: 426t
(MrH) . The conpounds reported in the Table bel ow were grepar ed a cor.dieglg to
similar retchoddibiergntpel Lighswn seEfasquese Lt of ToPdi Mary PRI 48T t he

arts. Thejr ss spectral. data at | sQ.T. te i iy ddentidd cati and
Aut hent i cad‘”tair@?mﬁlysi R&E'E'F&l}le?)@?}éggﬁ I\/g?lé?lgg%' I\/&r%%lg %e]T d of the it

| nvent i ony ey esantrti N¥erti0ar epatagikeda hght nesowackdb) e avat kimighfror
the recognition, identification and authentication of individual items. The
mar ki 2y icsimmademwfpdliaquizedrijghil smirgssal , which is applied to a substrate
by known variable information printing techniques. The marking is

detectabl e and/or identifiable by passive detecting neans, e.g. optical
filters émlfge.rz WIRGIAT sk & 2Rk &Rt Frbhohtc266 pakh aathix ldodeisnatriiorted th
pol ari ze 1ght. The marking is applied in the formof indicia, such as a
one- or twicctdi ensidnaty$eal codberbahueni goabdd, cardbparyi-k&hesgc RFIPGHT of
the Invention "Track and Trace" systens are currentl.y us i n_di-f.farant
fields ofcheffuist r L iaHFaTRIUSHS e SBFTETT r S célusn%grfgi < orp%d'la\fg‘rz?glg
produgf s, tdfular FRet hes &iiehd Gfydmss- paedusad | hepBisychE®s the
bever%%es?f%e%lréesg,lo%ha{r:ﬁ%ceu%(l&%al druygs, cigarettes, CDs/DvDs, as well as
ot her ki nebafimgpnsefrabtns. Gamimterdf eicddey aml nar keledrversi optarustured
facilitated if the nmass Eroducts are handl ed on a_.l.ot hase, %a_tp%q_rartj%%r& on

an i ndi viRREHITAEH ba¥eSTCRMIBRFRIEOYT difve? t EFPrHERTHES are i stcn case
casi |y i nfyodced. i 019, hhe suRRl ,ehaine Bradugers gothresahbersivenl dd ike
to be in a%om fon TG0 distinguish their original products fromsuch

count er f eitord o wend eshri@asal ARl impgetedprpr cditets watht ltdel eaale diiahtte

i ndividual unit which can be sold. The under| i%technhialiégrﬁgl eP has,
been 3drewseck i Anghevidit t RRSUGRRH FRACYRAIEH 198 ng®of Bhch- 36 dbi%
itemintroduced into th |y j e Ki DgSs0ef 1t BesPhle@brar trnaer e
chosen i n"‘%yt};c% r&oé:%y ?ﬂgt %tiﬁgly Omrgpgi%?d-{slu%gg%t%bl egt 0 phot (s)copyi ng, i.e.
preferably covert markings were used, which are not visible to the unai ded
eye or the photocopying machine . A "Covert” marking, in the context of the

present invention, is any i i nt, which cannot b e
aut henti cated by the unai dgghgygﬂjﬁgéﬁﬁﬁ@m%#ggﬁt henticati on, depends on
a detecting or reading device of any kind, such as an optical filter or an

Mo~ o e



A first type of individual markings, useful to prevent counterfeit and
diversion, is disclosed in US 5,569, 317, US 5,502,3 04, US 5,542,971 and US
5, 525, 798¥v0A0oNndiong to t hese docunents, a bar code is RppiEPR@INNI4GS t he
item using an ink which is not detectable under |ight of the visible
spectrum (400- 700nm wavel engt h) but which becones visible when illum nated
with light of the UV spectrum (200-3 8&gnm wavel ength) . A second type of

i ndi vidual markings is disclosed in US 5,611,958 and US 5, 766, 324.

According to these docunents, a marking is a\p;%lsi ed onto a comme .cij%lfﬁ ood,
usi ng an }HEEBhisSRLCe ndRdderectd®l €3 Ehe VS biB2EFECtYThHY B can

be det ect ugh il pation widh L {mihend 161 ahegs spect rum
(800- 1600?%%\%%/% engt %m%té%%éeg %1;11%26%? IPndi Vi {:j@ual ma? ki ngs, applied
t hrough an ink, is disclosed in US 5,360,628 and US 6, 612,494. This marking

needs to be illumnated jointly wwth UV- and | R- Ii%ht to be, reveal ed.
Still anoimer t ppeferreddi 9PELAR. nefhe ng ¥ BHids CEwSitAls BBRPEREi ng- up-ie

-conveLt in hosphors_such as _described in 8, | | t

mar Ki nés PE $% edl?ﬁeflﬁéogi t 6§ prxlcéoll#é)%r éarg%g\?g(rgt r%rlglr elxﬁgs@v%]i%ﬁlzaer%
conpl et el yoidwisipl® bApiBAtynaiideghuspnaeyssithe deadtbgngf meaals cove t
mar ki ngs depends on a correspondi ng detecting or reading device, able to
det ect oraseadltheamacki rg.ciltiwlaarcpkaridivadiahtage ahet FRYErd (C&ent er
or at the point-of -sale, where an_appropri.ate readin iC ot

al vays beheRT$5hl &1 el nﬁfiﬁin%dglggrrpgpgi ng" %%glé%g“fl%ava(r%fg%?%g the
features, v £s0y1 £xBbbLEERS (@Y AGoanalendonanslant, col gl ihataddertranappsed
in the art as authentication neans for the "person in the street”. Anong

t hesel@ar erédiotol (dgroanto( c250 Rumlolwate lengith Rengsed era@dni can CokengiRar
Security" 2nd ed. , 1998, chapter 19% t he ogticgk)tth fiJm ecungt i cal
devi ces (PRlergakhapfErred) GiftP THLITYUrAVEFGRIEH seddt ity d \?Fcespt%ll dem
chapter 1 ticul a4l dﬁﬁﬂlﬂ ity viigestr& e e esi@im C
l'iquid CF%%?%&%?H\Né¥#§q|%§ﬂ natega&??h ﬁpe f?ght, t he choles?ﬁ?%c liquid
crystal stavslengeiieftregisnl ofhthef ededetromaigned icolspectwin h dieieenddiasn
the material in question and generally variges with the angle of observation
and the deNe @x@ﬁ%r%%r%.rﬁ@%m%s?%?écl '}EA%??%I TFY5F-is colorless
and ti? observed color is only due to a physical reflection effect at the
chol esteric helical structure adopted at a given tenperature by the liquid
crystal mahericablebebrid .lideidasopstibl enilarerCr yst alby, Mo . naturpp. a
293-307 (1966)). In particular liquid crystal materjals, the cholesteric
liqui d cr§eectrablymsed eCCiTrs) Tetipetehol"ss | ¥ hefFEaPls uFan £
"frozen" jn_a.determned sfate thr h i i WS er.

t enper at u#’éng?naae‘b%%sasent?aﬁ;? t?’née cho esét)jgér%léﬁr?ﬁé%@% ygéf%é rrater?z}lgl iagﬁ
appl i ed ogpgrodrkaes &hackebaekgesundliichd paftleect isSeridcglidrch sioteworthy

hi ghl yapparent to the unai ded eye, because the light transpmtted by th
chole@ﬂerdepﬂ@@%rbalﬁh@IE@%EQy°§b§®N&&}anﬁ?ﬁP%ﬁR&g?%EﬁH%aéotpmﬁaﬁqii

resi dual backscattering f.ramthe backgtqu L b r i on
of the chbPe¥teTi SoﬂﬁPngialms % ?ééﬁégt :%%R% %%Slcgé)"[e?%% oi c%ﬂg fB %t ﬁ,gﬂé
background. g0l Pt ¢AD tBYS R di%d he NEsebi | bbyyekrirakian, overite
marking . On a clear or white background the reflection color of the

chol est erhelic¢ali pitelyst ahdnheneeathes reiflegsliop ig9kicsi Bife Hife Ma-eHe L
super posi tion, of %he ﬁholesteric material's own reflection with the strong
backscat t BFPAY P rbh¥E%e background. The cholesteric liquid crystal materi al
can, hgwever, always be identified with the help of a circular polarization
filter because it selectively reflects only one of the two possible
circul ar psl Rnbwadtbi gite conpldreshteer$on actovdaneunipt REi higfly aindistal

structure. EP-BlI-1 381 52Q and EP-Al -1 681 58 efer to irefr
mar ki ng ah@salfetRod éfwhﬁﬁﬁﬁi tHE ST | & h%eFS?n%Bf%aiﬁéﬁé(ﬁ%ﬁ%ﬁﬁ%ﬂ
| ayer haviog g nensyotboL palt GhBuAter 641 ORS Shidif aremicdhiknanie JThe

applied ITqurd crys coating or layer may provide for a hidden inage on a
refl ecti veesubstiahe, bahidch o5 | thési blesuittdmavi evaslymareratinpsibgri Zang

i ght but rendered visible under polarized light .ar with_ihe.hel p_of

pol ar 32at varelengehr . epg 5ﬁ%7§?%6§g?€F€P§'t6Wﬁgéﬁ§9ﬁbrl?hgﬁ?déh%prggt%gﬁ of
docunents val ue_ whi ' dg @ RareLunRel YERr {88188r SqéskrLEs O
havi ng a fgéns%% éﬁ?baﬁgm?ggﬁilgggkt chgfacteristic. A liquid crysta

material is applied to theregion to produce an optical effect, which
differs when viewed in transmtted and reflected |ight. The liquid crystal

material is in liquid for d nmust be enclosed in a
cont ai ni ng neans such as g$@b8t§3@“%ggﬁﬁﬁﬁkgﬁgéfg}o be used in a printing
process such as gravure, roller, spray or ink- jet printing. The printed

oy . a



inscriptions which are invisible to the human eye. The marki ngs can be
detected by their circular polarization or their angle dependent reflection
col or. USVO,280921@24 refers to a process for printing oPCEERRIMUYOR3S
substrate with a multilayer of a liquid- crystalline conposition and at

| east one non-liquid-crystalline coating. The process and the printed
substrate are useful for producing a cgunterfeit-proof marking of articles.
Preferred methods for applying such printing or coating are screen
printing, planographic printing, flexograhic, and |etterpress printing.
None of thefheekiomys BRBE|I 09&d itHS herPTEbringt HBLEMSHowdler ,t%;?r ov‘?l?fgr%l

solution to the technical pr e i . &t r . i IS,
wher ei n, W%V%Q%?gg%ne éﬁﬁac %ngbgggggg%l2@¥$éﬁ€?%%aﬁhco |ngB£§éi§§%€9ﬁjth
a counterfgkion.resistant security marking, an easy authentication of the
mar ki ng by tThe unaided eye is required. "Track & Trace" applications are
known in the art for e.g., postal services, wherein each nail piece is
individually marked and fal | owed thr.aughout. it eliyve chai B :
such ag I%Fgﬁ%FhﬁﬂeQPsgtégf%ﬂWSB Pfarfco s%h§D§E§¥%% é%%%rgﬁagpfx%%g es?
are nost phfen.Hsed as LfiecHKiN0qapdrindfBs! fHineRidedn F@ARBEs Nenpar t1efe ar
effort is devoted to authentication aspects in the case of the said postal
mar ki ngs, ogi ¥enat hdighthéaigidalpipttech s haadledngerin gesneftdisal IBPIFL e
mai | i ng conpany throughout the entire delivery chain, so.that no .
authentic%%?%%y?§ nE%g%H?z¥%%?%l O%ragge& fﬁéé?c%%ﬁﬂi%ﬁﬁq%ﬁw é%%@%%ﬁ%&%
focused og.Lhe.{dootifiratiprogh tBs mabhupkecencAlibhaniddaldion epenisc.
are, however, of crucial inportance in retail applications, where there is
a pot ¢ot i @l ré&wbkr obolabdtiedutioyhiof whererisgi isbsqgdoilde bjecdvatavesi taxe
diverted ones. For this reason, "Track & Trace" applications in this field
must be cerd¥medani LRAEFE| ddet BRELISEEDPTY ORI SRt GAFEULBTcAITIN L EH
authentigii% Qf t he marked good as an original one. In the follow ng,
"Secure a ¥ & Trace" neans the conmbination of a "Track & Trace"
application, which allows for the identification of an individual item
with at | east one security elenent, which additionally_allows for the

aut herit i cierenf brt he SHIVET t2nt¥B1E8LNGXFERen L TehFitedr ShEsH et ¥B1d

" Secu Track Trace" appli Lons 00(¢1,1: N0 | tai st
o v Rec THAT o1 dbArT9°BePr B pre O R e RRE ey Do el T b
t hr oughoughé t Soht { SusYE! EnorjéOrpRinpeed fbeopestod of tinme, e.g. for

liability reasons, there is a need for a marking which is i l uni quel y
coded, so as tME®e identifiable ii) nmachine -readabl e35t7i%YtEopy

(counterfeit) resistant, |V ut henti cat.e-abl e by eye b ,_ and
v ) authenti cREPEH L 30?/1% ‘gﬁa@ i E < 'é?’i‘?%‘?ﬂ%]r) c%}ll{p}/p]l h%%% ‘
furthernore dq@h&ggwmiiya_ﬁﬁgﬁyxgnékggﬁgﬁking is invesiblet$o the unai ded
human eye. Summary o f the Invention The marking of the present invention,
for the secure(IRAXAR NG OFaR r-dudrahwirafure Bn drblduran e ol Juis & -
polymeric |liquid crystal terial havi determ ned optigal,s
characteristiCL?C§¥#§¥i§ﬁ§g%§?§ﬁ39?%?%&1 entication aﬁdb§2%%fng by a

machi ne, as wet)oasuid So@pt hentication by the human eyeszoThexmarking is
produced on a substrate by a variable information printing process in the
form of indiciki€kptesenting a unique code, which all®wi0f@E%its
identification. The marking is further preferably laid out such that part
of it isinvisible to the unaided hunman eye. The marki ng of the present

| nvengkongy,§ %BEIZLbQQnQr‘ Ll GidE 03 Ard | E#ﬁ§c§l'?ﬁh@§eé@leh‘§cdqqldﬂﬁ@_t Srystal
banknot es, passports, |§%nt|ty docunents, driving licenses, official

per ni ssi opslyaet essigenire rdepastidnpsy, t ahisttamgenandebadpet beés, by the
transportation tickets, event tickets, |labels, foils, Packa ing, spare
parts, an¥etbhsifer (§5eRzONWRERREhusEal ¢yt REINRIRE NgE eFther directly -
applied to their surface - or indirectly - applied to a |abel applied to
their surface. The polyneric liquid crystal material is preferably of the
cholesteric (irPeocldidsh®dBhEedmatic) type; for certain applieati ons, nematic
(birefringent) liquid crystal material may al so be us ?. The, pol yneric

l'i qui d0crystalMBhterial of the marking can either be g efefit®as a liquid

crystal materi I [ fg op the surface of a subsjpapeyter
alternatively %%%€?%¥g%% %I %Ent flakes of a liquid crystal polyner,
conprised in a coating conposition applied on a substrate. Said substrate
can be any type of substrate, woven or nonwoven, in particular it can be
paper, cardboard, wood, gl r-an.c, , stic, textile, |eather,
etc.; the substrate may begﬁggIggyggg&ﬁgggkinggéfconprise a sealed or a
nonseal ed surface . The polynmeric liquid crystal material of the marking
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particular, organic security materials conprising an acrylic or vinylic
functionality are easily co-polynerized into a correspondi ng nmai n pol yner.
Al t er nat iwel2go9/2h@ssecurity material nay be grafted, i.eCTarernoedsBy

|l i nked, onto a pre existing polymer chain. The substrate, representing the
background on which the liquid crystal material is applied, can be of any
color; a white background being a prefigrred option for realizing a marking
which is invisible to the unaided eye in the sense that no visible color is
observed. A netallic reflecting background is a furthgropr‘gfgrred option,
in particul ar B5Ra%RL case of a nematic (birefringent)°Ifquld crystal
material. The r i eneral be selected from §hgegroup

consi sting of Lféejﬁlcﬁlﬁ%% s%l}tgt es, colored substrates, and transparent
substrates . Fprk®nEdd i ng an easy aut hentication by alh@nmewtliser, it is
preferred that at |east part of the background on which the |liquid crystal
material is afk%edtMas a contrasting color, such as Ped, YF&en, blue or
bl ack, .which, in conmbination with the liquid crystal nmarking, allows to
percei@e a visible color and an angl e -dependent col or change by the

unai ded eyfr1sEbEmBUBELsatie ias gdlysripnaf enahizab paster weédhs whet reie No.
conprising at least two differently colored surface areas, each selecte
from t he &3 il @ - Whiguerkirddcdyar askepl acRYElrtafe aFead, SPLPBIQR cAored
surface areas,. reflecting_surface_ areas, S e ur, .are

conbi nat i BT HRT eBFS2) FgPEEf‘ﬁas%gvi derit %%]?ét]—hgfdsklf I%d Sifogggﬁg%a?ff Chat

t hesubst rat £ sy { ACerLArfyaNgi ddepdigti o Tyysiad smppried sanspave two or
nore col ored areas underneath the liquid crystal material . The substrate
surfat@, on which the liquid crystal material is applied, can furthernore

carry indicia, which my be of any formor color uch_as P ;

i mage, a Tyo,fA ¥WANT a 4% 3y ?étﬁﬁpg}jageoreﬁa% Fi xogo e, Cgﬁ:fé#‘heelalsr}:ai d
indicia c aphj &4 1Dy n8MYymERt Node Shr H5+ NddMpSYi tiaR | NGhithe sanstyate
can furthernore carry at [eaSt one security el enent selected fromthe group
of i nor ganbrl 1 e e siclesat vabnwpoimtd spr briybmd coreeesescent conpounds,

| R-absorbers, nagnetic materials, and forensic nar kerg ﬁé cgnbi nati ons

t hereof. The rity element can be present in the f Y of-Fndicia on the

substrate surface or_ he jncprppratec _@_?Q&gg j &gq hsdrate idsel f.
The pi) yneric l?ﬁrhzu?ldc car%/isc?a? ﬁgt g@i g?&l?s re erna#tﬁqy resent isﬁ the form of
indicia, such mstiaylexts ephenybstee d¥tfrerred i ndicia &te7cWosen fromthe
group conprising 1 -dinensional, stacked 1 -di nensional, and, 2-dinensional

bar codes. Cur r &R, 18R ot R e Haire b Jiieisdyey 92 80b R4% Y9 ans

in ''"Understangding- %Q:%' . ddAadddernational Lidsy @094 (1SBN 1
85802 917 1) %}%%% crlg%xaylv)ﬂr?ar King )of the present invention is

preferably proeeeshdhy a@plying a liquid crystal prec@r8orwednposition to a
substrate and hardening the conposition in the ordered liquid crystal
state20The said precursor composition conprises reactive nonomers or

ol i goner SBé)éec?F I&?Sttﬁ)@e e é@i%+squL%L&r y&&kpwo%od&hﬁeﬁ@@ct%mn
nononers of oligoners are preferably - cure -able,- in this case the

appl i ed cloaposhbéprés WNeCyked laad prsmrcangpr ésasladphot diemitvieat Durgyast em
as known to the skilled person. The ordered liquid crystal state depends
upon t he gpnlesdhoenidt af chile apreopaht 1N @RRtPR: |iquid crystals without

chiral dopant arrange in a nolecular texture which is characterized by its
birefringence. Nematic precursors are known from EP-A-O 216 712, EP-B-O 847
432, and US-B-6 ,589, 445 . For producing a cholesteric (i.e. tw sted
nematic) liquid crystal polyner, the said precursor conposition nust also
conprise a chiral dopant . Said dopant may be chosen fromthe derivatives o
f isosorbides and i somanni des and m xtures thereof; as known from EP-B-O
847 432, GB-A-2 330 139, and USB 6, 589, 445. |sosorbides are known to induce
a right helical tw st, whereas isonmannides are known to induce a |eft
helical twi st . Said dopant induces a helical structure in the nematic
liquid crystal conmpound, characterized by a helical pitch of the order of

t he wavel ength of visible light, leading to light reflection at determ ned
wavel engt hs, and hence to the appearance of interference color, as well as
of angl edependent col or shift. The reflected |ight fromcholesteric liquid
crystal phases is circularly polarized (either |efthanded or right-handed)

, according to the rotation sense o f the cholesteric helical twist. The
mar ki ng of the present invention is produced by applyingthe |iquid crystal

precursor conposition to a tly hardening the said
conposition on the substra§@ggihg?ﬁg§ggﬁﬁﬁéRﬁ§ggggferably perfornmed by
subj ecting the applied conposition to irradiation with W- |ight, which
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steps of providing a suitable itemor article to be marked, and applying at
| east one polyneric liquid crystal material in the formof indicia

repr esentwogo@/unioque code by a variabl e i nfornmation priPOTIEPQOOPO0ESS ONt O
the said itemor article. In particular, the unique code represented by the
said indicia may be an encrypted information, and the nethod may conprise
the step of encrypting the said inforr%tion. The said liquid crystal
precursor conposition can be applied to a substrate by any coating or
printing technique. Preferably the conposition is applied by a variable

i nf or mat i ©@hajmsnti ng process, such as laser printing or inkjet printing of
the continuous or of the drop -on-demand type. Said variable information
printing nethod allows for the unique coding of the marking for each
printed jtemyfor; @pplebeatd pn i R¥nl aser aREEBIENT dd11 | mewkd ngr )/éc_Brﬁ?ﬂ)risin% _
pol ymer pi gnment fl akes can be incorporated into a toner conposition. To this
aim the |igqudlyngsial Adguier pogyebél pamteterdslar ehadded | rdetemined
rangi ng froml w%to 50 wt%to a,toner. conpositian co,rg)risi qg a_ pi nder
resin and opt?RH:F2Y, CRAFREFFELISEHER YEICBhAL RV SRET oIt BRI BT L SR
sal d bl nder rasd %@ﬁs&fﬁgtb%n Anbehife! 308! QA1h! A 4% M A M o 115y
conposed of thernoplastTc o?ymers such as pol yam des, polyolefines,

pol yur et hane the Nimfiyh egei ntheepoxilkiasy st nenehbvsadeeneedstiyr eimt it
acryl ate copolynmers or polyester resins, and has a glass transitions

tenperature T i PRABIGEhgOTOf 2405EPEETREE 0fY, Pr &fridPie 60TETFSHE |

and an aver age,.Qol yoer 1 cle_ skz ying i-n.the .r f, 2z dependi ng
on the desir J@%ﬁt?%ﬁé%%gt h%ls‘brﬁ‘%%egi:li‘rrlfafgé]f;n %ﬁeqﬁ%&&lﬁf (Z:ﬁgﬁstai“po%%er
pi grenpy flakes umyqhe @sdapsal Bhweihd NESAi Tk Hi Mdkedt 1esdacidptional ly, the

l'iquid crystal polyner pignent flakes, incorporated in a toner conposition
as descri bed above, can be added to a liquid carrier in a ratio ranging

from5 %tq, 6Q wt% . thus.farnng |.i quid dgvel o . ch.ca e e
used as a’'li %%‘%%e??cg§%%ggv\#?o <iehh‘-’lem@::klhl’I e agllearcg'ﬁ%lrl%ﬁef re;lrnr egh%:eqtr}i%
carriers are pldphaphethydf oaadomgrkahigCycsi G iMEioga DeBS Ohe unaided
pol ysi | oxanes . Anobngst them paraffin solvents and isoparaffin solvents
are preferredwunur el i cation by ink- jet printing, the conposition also
corrpr'ﬁes an organic solvent, in order to adjust the viscosity value of the
conposition to be conpatible with the chosen printing process, as known to
the skilied pef8othdokcapphifg! it ByeCUY | BHEUS ks | 8t t | By i Rgherdimn
conposition also conprises a conducting agent (salt) , which nust be

sol ubl e in teaisbrpodymerncuskeijuBiicitrystaddctmaengeht liss acadwd esferic
technical requirenent of this printing process, _as known to the_ skill.ed
person. In a(rzll“éi“l]gcf n&ﬂ’ﬁ@ag ‘?ﬁ?rﬁf tﬁé(?‘llgdgilﬁgcr%nf%}f i A o
present invenidQhdehPragieRd &y @prlying to a substrate a coating
conposition conprising liquid crystal polymer pignent flakes in a suitable
bi nde20 The said liquid crystal pignment polymer flakes are preferably of
cholesteric liquid crystal polyner, exhibiting light, reflection _at .
det er ni rfed w{ATef @SS réﬁceciéllgr)3: a"éhe%ée?lln ast%glcg"qltfesﬁeerﬁé:nt
color shift. - I are g t h {44 ners r o

2008/ 000755 ﬁ]li!{dairgg geyaLay ﬁﬁcumﬁls)?aépgl%lfslﬁgs%;Qgghooler%\é\%ﬁguéﬁ;
DE 199 22 15&pNctiithh O dcatredPdndlingdDEté4 tBe49D0R ;tdP A0 B8V 388 cBlength
WO2006/ 063926, US 5, 211,877, US 5,362,315, and US 6, 423, 246. Suitable

bi nders can F&¥fosen fromthe vinylic resins, acrylic resins,

styrepe- mal ei ¢ anhydri de copol yner resins, polyacetal resins, polyester
resins, fatty acid nodified polyester resins and the m xtures thereof. The
bi nder gy fwdheinde aereseiing oot helb¥mcus j ngvimsreirer iand obidlgetens g
such as acrylates, vinyl ethers, epoxides and conbinations thereof . The
marking i s prlef®tisbl Framiialed WaFeriRl ebiapri ft i FRELFOrien r 32| e ThrithiS ng
and acceptabl e print qual it the iLnk-] i prrent d t ve
sufficiently Wlasplgbeleor??ﬁ%%t%%%zz?8;8?3#%@3?8&Thg%nozz e d?gﬁet grg sk@l?lngl be
at | east 10 tydiesiddtpeHeaihgd aneter of the liquid crystal pignent polyner
fl akes . For exanple, for a nean flake dianmeter of 25 mmthe nozzle

di amed@r shoul d be at |east 250 nm. Systens providing said characteristics

are val ve- | rinters, a particular m of dr,op- - ik
printer sg‘ I'n S IS J‘tntgr’od% orc%é?{qen%)i cgﬁ%ge%pn i%ﬁ%&o&%ﬁtﬁr@%
carrying a marking according to the present invention conprises the steps
of a ) providing an itemor article carrying a marking according to the
present invention, b ) illum i rkj said itemor article
with at | east one quality S%??Q‘r’r?pﬁ Egﬁﬁiﬁ&ﬂ%&gne | i ght source, c )
detecting the said marking' s optical characteristics through the sensing of
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light wwth the help of a passive detecting nmeans such as an optical filter.
A preferred such passive detecting neans is a |left-handed or a right-handed
ci rcul ar wolaewrzigeg filter, or ajuxtaposition of both. TPoIrEPadOS3S5
determning the rotation sense of the helical pitch of the cholesteric
liquid crystal material by determ ning the polarization state of the |ight
reflected by the said material. Optionally, the polarization filter can be
conmbined with color filters, in order To reduce the spectral bandwi dth to
the spectral reflection band of the liquid crystal material., and hence to
reduce backgridund ccontayistatli onsteiad t has oae ovpflectidn| tandmyime tised
in conjunction._In a third method, the marking is au hentJ' catecld wi_th the

I

hel p of ci rcﬂréfrrﬁﬁﬂdarisé’_@d:tﬁ‘ﬁ‘ht IR d:r?e_ §diSari é)é’d i%Ght? 500  te.
The 1iquid Cr‘yai}e%{elrﬁc_tﬁe;]g%ggee, ! gvrcrlte:ﬁé?t'gﬁl‘if enty ¥ theght; i@frdidd erelet rum

f

circul ar pol ariza mat s of left and of right helical pitch

can be di sti ngthshgibriyiddaig yies peod itee Iriespom seved exigtdulmarige pol ari zed

light. The illum nation of the marking by the polarized |light source, as

wel | a¥% the observation of the reflected |ight fromthe marking, may

optionally b r.for med. thf.qu orfifte e,t hanon i

| i ght soéu‘r ce?’%n@e ﬁ?sceoarc{ﬁ%l%(r}:ncj?u%g% i (]E;)fn f:llll% %.1?%/‘8%'[% Egt ﬁéd?’h{égqu%ﬁ%ng

i s aut henti caiid adddriidhe hekpiel aBrokeglro-watésoil autthent i cati croden ce.

In a first enbodi nent, said device conprises at |east one photocell, in

conbi nat i on wiefi ez teiare daad pat e &9 rEd AN VG SRIH FEIIul ar

pol ari zed |ight source. In another enbodi nent said device conprises an

el ectro-optic canera, such as a |linear CCD sensor array, a 2-dinensional

OCD i {Rae. SenpQicidld A ec8rhingai SMVoEel BFICLBENTAR Y Y, t&f B, wherein

2-di mensi onal CMOSTI nage sensor array, in conbination with a circular

pol ari zat i on ddild erandicoriani tieidi crysteal porbetrkall LBght nepatde. liquid

Optionally, the circular polarization.filter .or .the circular polarized

light source SHY&57e ocﬁ’%&rﬂ‘&% B EBrtoiHEE M EEi%r filters,

to select a particular spectral domain and to enhance the contrast ratio of

the light reflected fromthe liquid crystal material to the light reflected

from t hes bachgrming;y Fbeordingl o poher icfat the kilketass tankogeher atleyediso

be repl aced by an el ectro:opti,%@ol arization switch. Such device_s lﬁ[réoﬁm
e

in thart, &34 {PRORYPRL102 LifIafy BIYStahd"AeHME Lt FRRPELTSBnd B
other cirecul ) 28O0 ST AL ey eBPeaPRL LR 3RV T diBgsyeLiageorl n
all cases of as{:%cg'\(}le%t})eﬁ?%ﬁ%%% c?ysteaf)ematerlﬁlal s, the marKki na of tﬁe
present invendHeon iinagdreind i calwdihyswent f yi ogmpoends, nor ehef i bgganic
characteristic properties, nanely the circular polarization state ang/.or
the vi ewi ng- inefEFatrdeMOMRAWEADF tHRE r eEReRPRFPFERL f FBM t FEIRER{Cng.
The pol ari zed i ght .sour oL,Lh .z i &CLLAN B PERALARN
bot h may be é’hag‘s%}r:latloss’op%r?%t%hlén%toﬁgh\%ﬁgi Er%ell,]de?]r%té infrared, cor tlhe UVr1

regi opg of theredg.omgneti c spectrum or in a conbination of these,
according to the optical characteristics of the marking. The marking of the
present invention can be identified by reading the indicia it represents
and by supsequent.ly correlating.the infar L on .retrieyed §ro he ;
mar ki ng ]#t hq)flar#}(&?%at?‘%%ggﬁé?gd % %lll a?D a’tfng%llé%. Cﬁ%lgq%pairt?{%ulsg'r %o%ilrrrlent,
the informatiQn  eprssepied hy tHe1éateei &rom ttiee marbiupy oSemeripcedngand
said identification conprises the step of decrypting said informtion.
Preferably, tshibstmditeisa ar e aodggasy an sebsEErasespt i ¢ édffer a, t¥FERPITERCCD-

or a - image sensor array. In general, the nethod for identifying an
item arti QA %1g a marking according to the present invention
conprises the steps of a ) providing an itemor article carrying a narking
according to the present invention, b ) illumnating the marking on said

item or Jrti Makdinch atcdrdsngone qomei Of ofh¢i gARiMson atol ebst WHRESght
source, ¢ ) readjn he indicia represented.by the nmarkin er.d vi

cor r espondi nggqlﬁﬂf ogH'é?F_’o’ﬁ,ted_ JScétr Bﬁggfﬁaeghesﬁ?%ﬁ‘r%ﬁl o%or"gﬁliée/lvr% AFom
the indicia q{eg&e #W KhDPri-Lhc | BLOERBEI QReSlsQr &hdH FeldéPedaseome the
obt ai ning confirmation or denial concerning the items or articles

i dent3@y. Theyragntaf iwattiorswffarei2eersr biack| suchregi ageasnacrileged

according to the present inventi can_be perforned with the, sa r.eading
equi prent  corffYT @R i ofF oS assgﬁ‘gﬁﬁc&/ﬁfl@h issu]if‘%eccf f P TR auttﬁéﬁgpggtgggn.

In a first enbodi nent the said indicia are represented by a 1 - dinensional
or a 2-dinensional barcode, and the inmage retrieved by the electro-optic

canmera in digital formis i rr ondi ng al gorithm The
information contained int Qgﬁimghﬁ}@m@o i f necessary, decrypted,
and conpared with information stored in a data base, hereby identifying the

o, o e



canera (reading device) in digital formis analyzed using a correspondi ng
optical character recognition (OCR) algorithm The information contained in
t he code we 2n@®ni@ied and conpared with information stoPe/EPRO/0NABR base,
hereby identifying the item and optionally updating the data base. A s in
the first enbodi ment, the data base may be either |ocated in the reading
device (built-in or exchangeabl e mem)r4)5) , or on an external server reached
via a conmuni cati on network. The al phafiuneric code can be printed using a
standard font or a special nmachine identifiable font. Alternatively, the

al phanuner i ¢ snodkaaeamdtess s issudhl domyigest o diltdreoSent via a conmuni cati on
system(e.g. Internet or SM5) to a data center for validation or checked
agai nst data provided with the itemin formof a | abel, reference mark or

anot her ph g Kj t pr i RV i en, Jmdes

pol ymer i%] i %%c#is%gggﬁ%gggi arEIBJ hgglgng;fde?grem neg ospt i'ﬂcgil%t 7! #
characteri stigsid GAbderaseddwri ddeiseictize. tracking and traci ng of itens,
articles or goods with an individualized, counterfeit - resistant code for
the seture tracking and tracing of said itens, articles or goods. The

appl i catj.on n i ndividuaglized co ont 0Q r_Jjtemreqyir :
vari abl ei:? nf o i6h ﬁFFﬁF?ﬁng%&eggg %fgrg)f'lgr ngchg'\}naéri gblttrao i %f o‘r%?]nnetekleolr{1
printing procRs i Bud2e @Rt exhrefiekheapr eseatti nyeat i @tussi whosAreraram t he
group o f continuous inkjet printing and drop -on-demand ink- jet printing;
t hese printi raplraesbsebrat | owi¢ orguowRpi EONAGALEBAt a®f afPisi caHTBIL Sai d
i ndi vidual i zed code onto an¥ Ki n(ﬂ of surfaces.. Sa'ggl i ndi ggdualcjoﬁepq) [of
allows the i ISR onCBFPRERAS si e THEMET a TAfEr “SPage DRI T it e
cyclejgln ordgfe t QRREGERRLERE SURStihebhepiel hhi€epidtsnaleid emdpersic
counterfeit carrying a copy of said individualized code, said

i ndi vi dual | zehdedss rust deenlciowaitienfsithgmsifst ant. Counterfeit resistance
can be provided through a particular security material having particul ar
physi cal, preferably optical, properties; the said naterial can be either
CONStl LUty e T RRIGHRA A 1eh? N0 1 ahe utld oy aierCdduricy
material can be a polynmeric liquid crystal material having determ ned
optical char acteprerst iics prrseart addittiesefcsmi exft echd¥aim t he group of the

i norgani ¢ | um nescent conpounds, the organic |um nescent conpounds, the

| R- absdrbers, the magnetic materials, the forensic markers, and

combi nat] ons 1860 - 2 08 JPRKT RY Und NBPIRENE1AIMEN! O 8B, Do on
items or articles, such as varue docunents, banknotes, passports, identity
docunents, drdadsidngshbeenaes, iaf f selattpér rfiresi ohke aoregs dousbehing of
stanps, tax stanps and banderoles (in particular for tobacco p&]%ducts aépd
al cohol i ¢ bevdrmagwyen $ukFTRTedt | DRt RERBVSVEBY EHPSEFRkESs, HRgn&CaTe
foils, packagj (J rti ar ar uti ts) an

i ngener al for%u%r élanr%ge%gpargff%ar tésa aerfg'h'coggﬁﬁer %%lgéga In 'partt:}iq%ul g’rwtdoen
addr egg | i abididat da3stes) the TheaBBr bukgtraftddhe fheseatramieestibatrayegs,i ed
to itens, goods, or articles is suitable for use in the secure tracking and
traci ng of sudi® namr&alit esiEbSgeRRS or &S cl B4asBiEn sBERFErateRki ndnd
tracing of an itemor artjcle caonuri noteworthy the first comrutabl e
steps of a )r{%@eﬁg aanr%hqengle;%glc??rel'ng to the invention to the itemor
article to be traced; and b ) storing information related to the marked
itemor article in a data base; as well as the second conmutable steps of c
) aut herité catMankiree aceerdingr tioclenacedr dihey e¢baime duttentd catihet st hod
di scl gsed herein,- and.d ) .identifyin he itemar _artjcle C i NQ..t.0
the identifi GAiDARFHBY d'isscﬁnf)%%%cﬁgr%’?fn,a uglrﬁgetsﬁe Alegl’feocrtne??i g%g’n i
previously Stgq.fcﬁﬂu i & t BendahaolasankOpldonstint ife, dakapbanedemynberiely be

updated with new’information elenents related to the itemor article. The
code appli ed jex trheiritieny orargbddsegpresiaritingli gital information, which is
stored in a data base, in order to identify the itemor good at a |ater
stage. Said code may be encrypted, so as to protect the information it

cont al nNs; 41pony i AR/M ééé&?diﬁ?mt%n%r&é) bhe Wdat acbases Saiwh dasa hase<gan be
part of a data base managenent system Al kind of encryption algorithns
are sBltabl e,seeldy. indpabhi cemreseattd igeya ofurtilgieRSpody p@reSaridogen a fxese

may be a | ocal data base, integrated into the authentication, device. _

Alternativel yP§t F&PIFe a®fénot @'gh‘f‘%nﬁégﬁf‘fl i :#R%ﬂc?%e?‘ne asuttar%?ﬁcfcatll on
device through a wired or wreless connection. A local data base may al so
be updatedregularly froma renote server. In a further aspect, the present

i nvention provides for the i i he d ndj vi dual marking by a
vari abl ei nformation printi ﬁgﬁgigﬁtégﬁ#ifwg ink- jet printing, _
ei ther using the continuous ink-jet, or the drop -on -demand (DCD) ink- jet
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Description of the Drawi ngs For a nore conpl ete understandi ng of the
present invention reference is nade to the detail ed description of the

i nvent i orwandoyf2esoat t ached drawi ngs . Fig.l schemati cal P¢TOPRI0OW0S2435
cardboard packagi ng, e.g. a pharnmaceutical packagi ng, carrying
representative markings a ) , b ) , ¢ ) according to the invention, which
are printed with liquid crystal materidgl at different |ocations on said
cardboard packaging : a ) shows a Data~Matrix code on a particularly dark
col oredbackground, e.g. a black background; b ) shows a Data Matri x code on
a background ddmensisshablarcades, hawl iRy dtmensionil gereodesed parts; c )
shows a Data Matrix code on a white background. Fig. 2 shows images
captured froman ECC2 00 data matrix code printed with UV- cured |iquid
crystal (LC) material on coated cardboard : a ) LC Data Matrix code
retrieved froma bl ack background, under right- circular polarized white

li ght ilism nedtloing havtogdangi gbt claimcul ar pheaeini sgifd |1-etimend ol of
the CMOS canera. b ) LC Data Matrix code retrieved froma black/white
backgrdund, urrietode ghs- cietefaed pdinam zeBewg¥eup | gt PEE&RFYat iWbrE - havi ng

aright -circular polarjzing filter_in.front of the mera., C LC
Data Matri x c%?fgal?%'ri é& feoma DICRCRART aﬁffé{:g?ouﬂg,%ndgpde 3t

ri ght-circul afnpoladdzad bt es| i @bbei Bbuntaaki on, hdena s fdddeeriign,
front of the CMOS canera . d ) LC Data Matrix code retrieved froma

bl ack/ whi t e BrdeyrbisRl, Gader 1dffol &Ficed whiTRC | B§RRrY I | BV NAfI oF2Thaks ng
no fliter \nghprd, Obaling CMAR CATETde P4 '(ggrmgg' RhboR @ [&/Eay-
Invention Ina fitst enbodi nent, t'he marking of the present invention Is
made o0 a | i quig) crEAN al2$y €0OC SR8 MaGELI BhtaRhirc f orseapyl iRediviceda papsd d
state to the surface of bstr , . and er eupaon pol ized ( in
the ordered I%G‘Eﬁ %gr}@stg*g%)['at e%t@?‘?r angFFWﬁg\?ﬁa?h U\y% t orﬁt%g T

el ectron beamdatial,| M1 aPddtmut brMdwrski IkR®Y idr theg egen . The |iquid
crystal material applied in this enbodinment is thus a nononeric or

ol igoneric precursor of a liquid crystal polyner. Said precursor conprises
at |east;one SNBIL 4ioyidi sy ebal18RROMES, Ofnhoké 4AMBR 4 dS 3l -G IRRAAIRInOr

ol i goner havi ng polyneri zabl e groups. Suitable nematic liquid crystal
nmonone$ s or adgand s iar esélentélie fraup tdfe bigsacpy| afes3 SMLh ds-dzarey c
acid 4 - [4- [(]-oxo0-2-propenyl)oxy] butoxy]-I, 4- phen{l ene ester, benzoic
acid 4 - [4- 3F4ecoxerde pr §1§éﬂa§l Rzief] foxypCODE. - Braligre. 1 CPARHAFT: ene
ester, benzoi id 4 - = [ ( X0- r.op 1) he - op2

met hyl -1, 4 -Cfo%eny?le'ne %éfé%f, g%ﬁoi ?oggi de“?'- [%?y%](ﬂl g%% prcgper%ﬁ%e ‘oxy]
but oxycar boxyjataGlybhsph Eratdaenede rdst, e Da Heertzdie Goded Pot [Cpde A, EZcode,

[ (I -oxo0-2-praqpenyl) oxy] .but ox rboxyl -, 2-nmethyl- 4- ph e r,
and the conbi ongai%%?ggf é@% ne#%lrlc(?%lei’qui PeF9eE Al %@#gﬁc@r&.@%ﬁ

ol i goper may e gF@RIRN MakildiRiNr eQEEQr MIRIiRIdR], IFDR IBNYE cfo FIH4t17,100%
by weight. In case the curing is perforned by UV radiation, the precuyrsor
mat eri al confOMAE at PRE§EP16kKe p(EE}i%F ni QFat \éPd§yst%$H‘%%‘h‘Eﬁi siIGEHCA% st

one phot oi ni t']%t‘ﬁir i on t abj,} Suittahh e ROt @i RHesS can
be chosen froémt elagérégu%;%%' I%él%%‘?deé'( e.gg#élzrégtaigﬂr lgtx(%69fé0651, 907 or 1300),
Genoner (e.g.VeBR/ERR), oiSGidear Watee dogidi,c@nd mfif@ér0s. Suitabl e stabilizers
are Florstab UV-1 supplied by Kromachem and Genorad 16 supplied by

Rahn. The photoinitiator nay be present in the precursor material in a range
of 0.5503®, 5%k iR HcorBmPRIAIHNS ChMeehitling (1 -t UM SR JigITRIHL)
phases, said precursor further conprises at |east one chiral dopant (chiral
i nducer) . SHpmle ichildguigo avss adomartiedd alhd sy @naEnt @ S ifmartdi de

and o f isos Q’ E , 20aR); ‘a'ﬁ@'i%&‘ilfég iro [3, 2-Db]
furan-3, 6- di(%{/ﬁ ?151,: ?}%@‘Fﬁ@@ﬁ%gfeﬁ’o?y) IID)Lletnzoat e) , (Xl?fR, 3aR, 6R, 6aR)
- hexahydrofuro [3, 2-b] furan-3, 6-diyl bis (4- (aery | oyl oxybutoxy)

AT I e ML LS 8 R NE N R TR

- hexaydr of urg-dp3 £2b] E%gn- 3onBi gt Yhgbi 8f (4cné aefyhpyl OX EEime) the
- 3- net hoxybenzoat e) , (gR_, aR, 6R 6aR) -hexahydrofuro | 3 I 2-b] furan-3
,6-diyl bis @ryldic - gesdm.oy|t®ey b SaEErIseMAcE Ik y RIS X ASRPAYARSE) |
(3R, 3aR, 6R -h hydr, r 3 - fu - = (i bj z

(acryl oyl oxy)re-Q‘%'l-?)r?ét hﬁ%e#%% te%e%,ab'( 3‘!’5,2'5361 & 6%?‘%61%"1-%%% rydjrfiéi?ﬁf;}%' (37 ]
furan-3, 6-diyl bis (4- (acryloyloxy) -3-nethylbenzoate) , (3R 3aR 6R
6aR) -hexahydrofuro [3 ,2-b] furan-3 ,6-diyl bis (4- (4-

(acryl oyl oxy) but oxy) benzo S ) R) - hexahydrofuro [3 , 2-Db]
furan-3, 6-diyl bis (4- (agbgﬁﬁ%ﬁ%@ﬁ,@@iﬁn’gﬁyl benzoate) , (3R 3aR,
6R, 6aR) -hexahydrofuro [3 ,2-b] furan-3 ,6-diyl bis (4- (4- (acryl oyl oxy)

o S o . o o



(3R, 3aR, 6R, SaR) -hexahydrofuro [3, 2-b] furan-3, 6-diyl bis (4- (4- (4-
(acryl oyl oxy) butoxy) benzoyl oxy) -3-nethoxybenzoate, (3R, 3aR 6S, 6aR)

- hexahydrwbwr®/128052- b] furan-3 ,6-diyl bis (4-(acryl oylPoxEPeévnydbenzoat e)
, (3R, 3aR, 6S, 6aR) -hexahydrofuro [3 ,2-b] furan-3 ,6-diyl bis (4-

(acryl oyl oxybut oxy) benzoate) , (3R, 3aR, 6S 16aR) -hexahydrofuro [3, 2-Db]
furan-3, 6-diyl bis (4- (acryl oyl oxybu&oxy) -2-net hyl benzoate) , (3R 3aR,
6S, 6aR) -hexahydrofuro [3 ,2-b] furan-3, 6-diyl bis (4-

(acryl oyl oxybut oxy) -3-nmethoxybenzoate) , (3R 3aR, 6S , baR) -hexahydrofuro
[3 ,2-b] furafaBty6-atid mcii(fi-ed 4'polyemtred oylesiyisut exy) bbazopivkyyes

- 3- et hoxybenzoate% , (3R, 3aR, 6S, 6aR) -hexahydrofuro [3, 2-b] furan-3,
6-diyl bis (4ERREEPYI oyl oxy) -2-nethyl benzoate) , (3R 3aR 6S, 6aR)

- hexahydrofuro [3 ,2-b] furan-3, 6-diyl bis (4- (acryl oyl oxy)

- 3-net hyl benzoate) , (3R 3aR 6S, 6aR) -hexahydrofuro [3 ,2-b] furan-3,
6-di yl b2z.(4MaxMing smcydoyinxyibuebxin denzdeersin (R biageress eargen

- hexahydr of ur 3 .,2-b] _furan-3 _.6:diyl hi 4- [ J Y)ar

5. di bt hyl beﬁ’i%’&t%?e, 1«"{%&? §8ﬂfig§l§éaﬁ)t% S‘ﬁ%x%%ﬁ%u?%g% %%13%]‘8 SNt a
,6-diyl bis (&11%&1ef§cr wifoy | eyl deag oyl emiyylbengoat ey, , EPRxi%ER 6SanéaR)
- hexahydrofuro [3 ,2-b] furan-3, 6-diyl bis (4- (4- (4- (acryl oyl oxy)

but oxy) benzosPBRiNabEPRDERGTPH- (3R, 3aR, 6S, 6aR) - hexahydrofuro [3
,2-b] furan-3 ,6-diyl bis (4- (4- (4- (acryloyloxy) butoxy) benzoyl oxy)

- 3- met hoxybenzoate) , and conbi nations thereof . The chiral dopant nmay be
present 23®.t hetenesdr sptiohtechakyingaataigassf dhel Wamkidg9odycowrdd . EThe
mar Ki na is preferabl%papcﬁied by ink-_jet printing, either of the

conti hous i nRR€ [t e ofL1AHES ot o - -denand ink- jet yp / preferably by
single nozzlel/ raster or by valve -jet printing. For application by ink-
jet printing, the conpositionnust further contain a solvent, in order to

adj ust i24.viEtemi oy e tifdd RESRIRI r EQuiTIEdhy2 3 heVEEFGLPr iSRG hgttem

processes. Typical ,viscosity yvalues [ipk= | i QEI Lnks i d he
range of 4 togjéoafrﬁ&.c eatlFZSS%O?g%olf{/rgon s?ﬁahig%?%ng%e%%g% a?dgé&ﬁosen'
fromthe groupaQfndtes| ow pasepshty, Slijikhyippl ar dertmapitet,i ¢ odganing
sol vents, such as nethyl et hyl -ketone (MEK) , acetone, ethylacetate, ethyl

3 - efhoxypr opicemses or of§igéad. rEHErYHRRRY sBFVeREs AAREH G of bR hane,
trichlorome thane or trichloroethylene are technical Suli. Le, b t
desirabl e in p#f n?itﬁﬁlplsnkasnci)e%’3898¥8ﬁetghei?r?%g?%lﬁg%i%eléé}o vé:ﬁst’ iésj&eﬁ@
conprised in thedvk- | ehpRIgCUr SO 1AL erpadkading ) anggaet 1Q%4xte ,95%nd
typically 55%to 85% by weight. In the case of continuous ink- jet
printing, thecopueaowsoyordterial al so conprises a dissolved conducting
agent, typically a salt, such as lithiumnitrate, |ithium perchlorate,
tetrabutyl ammoni um chloride or tetrabutyl anmoniumtetraf | uoroborate. The
salt bg preseplel ?fa LORCAM ARt heBokaREE Fo Oodet BE5%HY ¥RADRS 1 e 22
precursor material preferably” may furthér conprise security materials,

whi ch are presenttiackong tor nodecte @onteenrati anti¢heorder to.increase
the resistance of the marking towards counterfeiting. These security
materials are selected fromthe group consisting of the inorganic

| umi nescopt coIPOLOGSyatlle ppdaiLen! 48} NGRGEAliC Rt Nten tdie it abrorbers,
the magnetic materrals, the forensic markers,and conbi nati ons thereof.
Concent r at i onchasges frem 0. €80 tardip f oo f | unaes c edd cwoemposindshagkidt e, 10%

for | R-absorbers or magnetic materjals, and 0.001%to _1% for forepsjc.
mar keRS mat er i BRSSPOThe, piepRFisY GRTERES ¢ ﬂFﬁHFﬂgcr%t%se&'ecﬂfgb‘?lal
material for carrying out t se i i on | I NK3..] €b+ RrbAti

equi pnent con%??rsu\'elsss’gorrlngkt u%‘gc%gat&]%%%@%ﬁg%'e nsetlr:grwg' co%%%un%?%#gl eéa&g?
one ciiral ingauc@srsoePoupdangpootganbn sdlckents, averee phiotled s t i haloels,
Said nematic conpound is preferably of the acrgl ic- or bisacrylic type as
di scl osed i n BPLYs O PAGKFINANISTILB-LRBYT. 4303 ERPBUMET 58909545 | whi ch
are herein included by reference. The preferred anount of the nematic
conpound present in the cholesteric liquid crystal precursor mxture is
from ghoyy 10wt 36 0r8R0BcBRACHNY aT£Lrpies eaabbydingmeabaute 16F weYatms
about 45 wt% . The preferred chiral inducers are selected fromthe
derivatives of t30232dr b$aed apethednepmpatsiagseneselepd P-B- O 739 403,

GB- A-2 330 139, and US-B-6, 589, 445 , which are herein included by
reference. The anount of the chiral inducer present in the cholesteric

| iquid crystal precursor m xture ranges fromabout 0.1 wt%to about 25 w %

preferably from about 0.5 9 9 liquid crystal precursor
material for producing a nﬁ%ﬁ@@ﬁ'ﬁ%&ﬁg‘%ﬁ%@epr esent invention may
further conprise dyes, pignments, coloring agents, diluents, conducting

I o - o o, o . o,



i npl enented in commercially avail abl e devices. Suitable 1-dinensional and
st acked 1-di nensi onal barcode synbol ogies are known to the skilled person
and avai abl2eoumd@s synbol ogy nanes such as Pl essey, U PPT/EB2009GCaxiabar ,
Code 25 - Non- interleaved 2 of 5 Code 25 - Interleaved 2 of 5, Code 39,
Code 93, Code 128, Code 128A, Code 128B, Code 128C, Code 11, CPC Binary,
DUN 14, EAN 2 , EAN 5 , EAN 8 , EAN 134 GSl - 128 (fornerly known as

UCC/ EAN- 128) , EAN 128, UCC 128, GSI DataBar formerly Reduced Space
Synbol ogy (RSS) , ITF- 14, Pharmacode, PLANET, POSTNET, OneCode, MBI,

Post Bar, RMASCC A)KIptowding epernbsinatahi e 2- di nensi onal bar code

synbol ogi es are known to the skil.l ed perso d_avaj e Sysdol ogy
names such as 3- BV, Wffé’g,a@%léq%’fy%rgﬁﬁ%i@{é&é %de%%ﬁ%lrg}? &8
Bul I seye, Codabl ock,sGeflgsibsot feade, EKnlodemitbs Grldictpde, CP Code,

Dat ad@ yphs, Datamatrix, Datastrip Code, Dot Code A, EZcode, H gh Capacity
Col or Barcode, HaeCoreddrNPACTAheCODEPLitat expiesioa Cade, the€oderdered
M ni Code, PDF417, M_cro PDF417, PDWVark, PaperDi sk, Optar, QR Code,
Semacodle, SnartCode,hgﬁ’o\K;fDr%%’egt@ilde?t%t Code, SuperCode, Trill code,

U traCode, Veri Code, VSCode, WaterCode, and ECC200. This latter has a
built-inerror correction code and is defined in international standard

| SO CEl 46022ua006d Ssuttabitn§ontot ypasior 20pt i cdlemsiar actlee rereguisddn
(CCR) are known to the skilled person. Fig.l schemati cal_l\)téhshoms a_product

packagi ng havFempPes thbPesteaRE 1587 PV &ieaa ke kFRGCH: VEhe™BPEEEAT ©F
i nvention. Th&;g&&rng i Sy esght rjé 4418 IIEfr meofy Eg%)qqe@at @Qr@égigiggde
e T8 Mat 00

e
on the surfac sal d’ packagl ng. i X E a public domain
synboliggy. Theawes khIcs apy bevappried.to any desired position on the
packagi ng. Thus it can be present wholly on a first background color (a) ,
or partially, overlapping with a first background col or and a second design

color notjive present pn_the ckagi ( or__whal_l.y: pre ite
or col or% 5s P?ee@?% of °t hemﬁggkggi ng‘%(c;i)c.eml'hgrr ef%dgltnlg&%e’vi cée or Or?%g%%g
the marking ofodhei Pieserhe | Sy@psi €0 can be constructed on the basis of
commercially avail abl e barcode readers, in particular on the basis of hand
hel d CCD/ CMOS - edn@rvighidich @reditiemmertt afffd Hleadin P tRaT%#E used in the
retail _industry. I n case .of an_appropriate nmatching o . arkin j thet he
avai | 4Bl e (narr oR b@RH Yiﬁr}?hn"i"ﬁaﬁie I,%s?ﬁl%l F‘«%ﬁ%ilﬁ eaq%cf%llr]r&\;ln rrg;k} gjé% 3
directly enabl ed to gigaditdignd ildWd £F ¥sidd wedesid niwdhesr casese14 he
readi ng device can be further adapted (enabled) so as to read the response
of the specific security elenents inplenented in the marking.

Correspondi ngly adapted fl.at-bed scanners can, al sqQ.be used. r

based ba?%odg“%/%l&%‘gr 2CEPERAGFR 0O fie %ki ¢ %Jdnf)eggoﬁt%nggar (Ca%%gerrgegi%e%%y
several indusitjahe CERANI USOIL , i £RgAeX, IV/TaM censeppred
Omwon, Sick, S%\i/is(?\“l‘e Kgyence?éle)f%geggiég adaptati on of the reading dev?ﬂg_e may
conprpge the impbeneEntanj ohhef nendcst coveridingpt tbal stiekt @% eheSERtiRHmM
the group of linear polarizing filters, right-circular polarizing filters,

| ef t - ci rcul arSPpBt aFF9FBREFIPRers, el ectrooptic polarization filters,

wave- pl ates, and spectrally selective color filters of any type, and

conbi nations thereof. In a particular enbodi nent at | east two different
optical $iltemsties® BsedauShiethtddaptiatd cm nayer uorhertdategr.i staidemethod

i npl erent ation of one or several particular |ight sources chosen fromthe
group of specEPBPYisiey celhe vetePSe®fcol ored) 1ight sources, |inear

pol ariyzed |i ght ur . d.eft- _and.riLght-gcir ; ol-ard i ght S,
and cgﬁrbi nat i ons%Shg(rig%}]"l.d%?te F?lghf“cégur%gs,%gol\%relvegr C%ggﬁﬁglegl cﬁosné%ﬂ#%g%
anbi ent 1ight, incandessening itghtond asertitd aflesimd ightoead tting di odes, and
all type of light sources having color filters. Said |light sources rra’\{ have
an em ssi on spectPurlilvminatsingt £he dBRERENSf FheStidi RECIFHht F40859Bonm

wavel ength) , the near_,optical_infrare 700- v e r
opti cal gi m2 rared (11‘66’-1"2%(5'0%n%av%ve %%g%ﬁ%l%%ﬁg{%%ﬁ(g%%?g%g%]ﬁ?aég ohd

wavel engt h) region af; dHte fhgedd omagnetic spectrum Said reading device is
thus not only enabled to read the marking, but also to authenticate it as
bei ng3fade of the)colatestigerurihy meakdi Marking’ Lo FerRgReRe ?%Eﬁ??ﬁd
security elenents . Said reading devi | i ver digi.tal_ i nfaramat
representative of tl acrc?d:et%ﬁsgﬂl%sas (l;tgler(r%%régad,‘?%%d p%r% |nn% t%\ﬁar djé'@gkrllt
entry in a data base corresponding to the itemcarrying the said marking
and code .Said digital information nmay be conpared with information stored

in the reading device or t he readi ng device and an
external data base,- the gs%ﬁgﬁgg}tgsﬁgiﬁéﬁgh§§281n encrypted form using
e.g. a public/private encoding o f the RSA type. Said exchange of




el ement, by using its birefringent properties, in which case it acts as a
wave plate, able to transformlinear polarization into circular

pol ari zatworpomniasce versa, at appropriate |ayer thickre3gEP2000/0e:32 of a
reflective substrate, the presence or absence of the applied liquid crystal
pol ymer can then be revealed with the help o f a linear polarizing filter
pl aced on top o f the marking in appr of riate orientation. In case of a
transm ssive substrate, either a reflector or a second polarizing filter
needs to be applied at the back side o f the substrate in order to render

t he mar ki ng vi si bl e refllecaesetgndtremmadikient;, the marki ng of the present

i nventionconsists of pignment flakes of a liquid cryst ol yner:; sai d.

pi gnent fl akes bE)ngeESAPEINEEW | fh& coHREMNG c%ﬁp(?sﬁyt‘c’r e,p%pﬁ}%qtolcﬁtey

surface of a substrate, ef P 1Gryst ahapalyaer spkgaent ri seppf
t he type descri bed ?rll%{RDAEgémcg%%%g%é% laE{/i§7r1llcccr:a?£L IS iancl udedsby reference
herein. A marking aggekdingd to the present invention conprising such a

pi gnent exhibits at |east two reflection bands in the 200nmto 2500nm
wavel ehgth range. Cholesteric liquid crystal polynmer (CLCP) pignents useful

to carry, out esent inventiqn ar i scl gsed | 1 21 38 e 5RO
685 749 Bf; [5%% 22ai§§r§r"?9EP%d’ 60?1%@ AI%;S'L’DE gﬁ%ﬂ%ogﬁg : é’g’{ roklgg%
398 Bl, and W2Q06/063926;. Rehelepeeris al saquade teryStal2ll @tkrial US
5,362,315 and to US 6,4 23,24 6 . Such particles have a thickness of the
order of 1 tcexi(ibiittingretspestaed 1y f bakecsive, of vigieled d@nTie HPRBIITY-

m croneters, and are taj ped by. comminutin carresponding |j.qui ryst al
pol ymer fil mi*¥EF p’f%‘%ﬁ??bﬂo"ﬁ ak&& fr(ﬁﬂlfscet%ajflr% %réggﬁgbi %v rﬁ%ﬁo%j'ﬁ'a%rz a
thickpgss in thed awe gicdidp JOidBcsammsers, and an average flake
diameter in the range of 20 to 50 mcroneters. Said coating conposition
conprises at | east one binder as a nmandatory conponent; optionally, further
pi gnents, dyes, extenders,  additives, otoinitiators C. present,
as requited BEEIRE RPFPERERGN ot ﬁ?ssggnﬁg?ﬁ@ssﬁb'sttr%t gﬁt owggxr?gr%ke%el§
Preferred bindeps algAwsen {Tomae orpue eyl oiesddecacryl ic
resins, styrene-nmaleic anhydride copol ynmer resins, polyacetal resins,

pol yester resins, fatty acid nodified polyester resins and UV curing
nononers and ol i goners, such as acr%l_ at es, v%m‘él et her.%, epoxi des is
andmi X3 ttes YRR aceRiRPatPngledfpdsi t WORTRE) Fré er.Lég?V SO e
further securldy. Iypt ?'11&1 S, e i L ALS R¥LSeMbidhtd OW iightTodaRlahdescent
concentration, 1n order to increase 1ts resistance towards counterfeiting.
These securi tyidgmi eriadsr adscdebectladihitr amitheing oddodensi snfnghef Light

i norgani ¢ | um nescent conpounds, the organic |um nescent conpounds, the IR
absor bers, tHROYRGfethay hd éF‘P]sFP%,f’c]h‘éeJ?%r ensi ¢ markers, and conbi nations
t hereof . Typical concentration ranges are 0.01%to 5% for | um nescent
conpounds, 0.1%to 10% for |IR-absorbers or nagnetic materials, and 0.001%
to 1% o35 f onengicy nackerdingerdicl sne Tefacclnmxdade [rar t34ul wherendi tihsns,
the coating conposition for produci ngﬁa mar ki ng accordi ng to the present

i nventi on nayl ¥l HeQueempis sehages, tpi gReht 40 RoFBRCHT Sdgdare 1 yiqfudriss,
conducting salts. surf ~act | Ga(Po ur - | QPRI IUTRIED)S,
wetting agent%r,mgbef Sgﬁ%r%%,tlgl d é?sper Si %gg;ig%%tsgégg Eﬁ@ﬁﬁn in the art ). The
aut henti cat i ofhaarwkd deapt {Egat iaprakethe 7boquid oamy siale lemgiing adeorfimg
to the present invention requires a |ight source and nust be_done i&rone of
the fol | owi ngontelyeal infrawed| (LhPAakbRNRhEAHALRPAGNN BRICIEREUSr (00~

i near_pol arized Iight and detecting th kihg. | ONGnd

1 anthat i ng 4R PRI N O (TSI a | Sod T, 4 Cem T T S
detecting the marking's reflection through a circular or linear polarizing
filter, iii) by a conmbination of circular or linear polarized illumnation
and det ex4 i orMaéthalighcaordingl &0 omme | pkarlpdmar i34 riep f PPt eWherein said

il lum nati of mar ked it ti is th f b |
Sour oo chosert YRBHIRUIG: F ot 1T M SbuPod  LLRBR TOLarT 280OPFgne ™"

sources, |eftoglreplar pohatbzetyl bhknsowngesaranedd,i dhifnetix @BlaIrized,
pol arized |ight sources. In all Cases, detection may be perforned by eye or
with $he hel pleft eleictawlapt ipolrteed on ardi prieght = UigrHan AFEESY or
a CCD or CMOS canera. The light sources and the detection nmay be nade or
chosen spect rat9R8F SSP¥S9%e through the use of particular Iight emtters
and/or color filters. The detection is preferably carried out in the

vi si bl e regi on (400-700nm wavel ength) of the el ectromagnetic spectrum In a
particul ar enbodi ment the il loum LQn ing for authenticating an
itemor article, is perforﬁ@ggﬁtﬁﬁgt§fﬁﬁ§ééﬂﬁﬁﬂgéﬁifferent | i ght sources
sel ected from non-pol ari zed (randomy pol arized) |ight sources, |inear

o a N



white node, and with or without polarizing filters before thelight source
and/ or the canera. The inmages were digitallytreated for maxi num contrast
and opti 2oy gidoness. In a preferred option, the |iquipdT@EPgewab24asir ki ng
of the present invention is rendered visible under unpolarized (preferably
anbient) light by a passive detecting neans such as a linear or a circular
polarizing filter. The marking can, hgpever, al so be identified and

aut henti cated outside the visible spectrum {400-700nm wavel ength), e.g. in
the infrared region (700 to 2500nm wavel ength) preferably in the near
optical infrared (700-11OOnm wavel ength) , in the far optical infrared

(1100- 2500nm wavel ength) or in the UV (200-400nm \Ifﬁ\s/e{i\en th) region_of the
Q 9
r 'ec‘ﬁ’%

el ect r orgne et i cRF T IgRder e nahet F nBFREAG Feb3ndS n
these reg Onsﬂ]'ea-g?:e GheY esiFEEErd AUl da £5YST 8hnpol ¥BBECES, BYel LoisRal UTig;: a
spectrally selective reflector ose reflection band can be tuned across
part of the e®ettimymE@eti c spectrum by an appropriate choice of its
helical pitch. Said pitch noteworthy depends on the ratio of nematic
precurkor material to chiral inducer conpound in the liquid crystal
precurs a n i he_tenperatuyre pakyneri.zation, Aff-er I zatiigon,
t he hel ?j(':sm B)Fe[t%%& a%%c%géf:%:% t#g réé;? eééiE i ?r?' éc%‘fo%:?o %t h%f'na?g%%[gl?{l ?s%'n%d?ns
fixed. As knutdcike ski bkedopeesonsimw a800kES toforthi optitatluder teasul t
in alowhelical twisting and hence in a large helical pitch. Therefore,

| ow anpbunt s cfhasen dinamithedecep gepesasbindr ef| EBEi dansand PORATHE 1T,
resulting polyner at.the. lang vel ength end, the,sp um iLGal:ly in
the infrared ]tﬁrﬁ'redcfﬁﬁw)ﬁ? V\/r%\c,?a]eaee"s"%%lg%’er %1 Er}rt;'ts %’f‘(ﬁ%idéu‘cer ptg\g'%e*(r\i%t*er%
aref |l ggtion hand ofs the resuldidia Rolopgic Poldie Ahordn warvialargih end of
the spectrum typically in the blue or UV region. Attention nust also be
paid to the handedness of the chiral inducer, i.e. whether a determ ned

inducer results.in aleft or ip a right helical pitch,.re ' i

respect i3% opFFHiace a5 pg?af"ﬁ?gf“i 32"of"ﬁ?%reeolrréf?%%{ieégkﬁ‘é]%g fliter

| somanni de derd vahhMes ke dNAMEd14 duaet he reflection of left circular
pol ari zed |ight, whereas isosorbide derivatives are known to induce the
reflection of right circular polarized Iight . Hereafter is given a typical
exanpl e of a cholesteric |iquid crystal polyner precugsor, .conposition,

whi ch! &P be MR ABFTAE 8 ot nddTs ImkE ??aTSpP%nt %g 38#0@%%31\%@%5. 7
wt % benzoi c id4 4- 5k Elez 2- en  OXY] PuHwsysardaxylised in
2-met hyl - |, 4?lgﬁ%r$yl jecr‘q,% e(si'%'grke%&l: V\IEQ‘E%Q(BSR?!#%EQR%GS, 6aR) - hexahydr of ur o[ 3, 2- b]
furan-3 , 6- diggdnihirnzt{i4n .(acryl oyl oxybut oxy) benzoate) 1.70 wt % I rgacure 907
1.3 0wWM%»BLIAOA 1.20 wt% The follow ng exanple is a typical cholesteric
liquid crystal polynmer pignment conposition, which can be applied by the

val ve- jet ( - ON- )k nk= ] i Nk, rqgess; 4% ol Ay AT =aBlgl8
50 w A EK O B A B N6 ol 0 - ohE ot el ¥ 0 A S LC palymer
pi gnezd  10. 0 aetByilng s pEXEcknedviHe Byte (r) -410 0.9 wt % Pi ol of orm (r)
BL18 is a polyvinyl butyral resin with the CAS No. 63148-65-2 supplied by
Wacker. Byk (r) -430 is a solution of nodified urea supplied by Byk. Byk
(r) -410,4s | utio i gh | ecul L | a mi

suppl i ec?io’y %‘ﬁ%%qﬁea%oﬁ%%ggtlgg oglﬁ% acfft e?%%??ggggxaﬁglg&bf %%Qg%%?essggﬁ C
liquid cryst@detRtiiRy RrLCUsSOformEPOshbyi oan Weilebteanope iappkiegectuycnhe
val ve- jet printing process: MEK 83 .0 wt % benzoic acid 4 - [4-

[ (I - ox0- 2- pr @ipEmendxy] butoxy] -, 2 - methyl-1,4-phenyl ene ester 14.7 wt %
(3R, y?s':lR, 6S, 6aR) -hexahydrofuro [3 ,2-b] furan-3 ,6-diyl bis (4-
(acrytoyl oxybut oxy) benzoate) 1.50 wt % I rgacure 907 0.8 wt % Based on the

i ndi cations et asyd eayodioTent sigi uen hereddief saed ehecskiol-betic
person is enabled to derive further enbodi nents of the present

i nvention. O alemectihg avhrignept oks aphesem bromr Ehel §ro8Ri ORELREAGI ©of

conprising polyneric liquwdd crystal_ material .having i n i cal,_
characteristi V\/rﬁlb%toach?ujojg\?f or iﬁlgaﬁut ?ggti caton a%%qs?cé%ndi %grgggé 2
machine, as vBllerAs dia3 avtbenihsgsi dbdBod haragan eyenedhe aROKi ngael ng
characterized in that it is produced on a substrate by a variable

i nf or¥@ti on EENECGMEIPEQESS S - ki nde M igfadn dHGISPT AFEYENt i ng a
uni que code, allowing for its identification. 2 . Marking according to
claiml , characterized in that at |east part of the marking is invisible
to the unaided human eye . 3 . Marking according to one of the clains 1 to
2 , wherein said polyneric liquid crystal material is a cholesteric liquid

t al terial, hi bi ti I dent ch f lor. 4
“Xar ki ngaccordi ng o ol aHES TUHEREER  RULEAS et eric 11 quia orystal

material has a reflection band in the UV spectrum corresponding to the 200

. A NN



range . 5 . Marking according to claim3 , wherein the cholesteric liquid
crystal material has a reflection band in the visible spectrum
corr espomaiprgoiaidoke 400 to 700nm wavel engt h range. 6 . pimmpRovg/0emedr di ng
to claim3 , wherein the cholestericliquid crystal material has a
reflection band in the infrared spectrum corresponding to the 700 to 2500nm
wavel ength range, preferably in the ingrared spectrum corresponding to the
700 to |1 OOnm wavel ength range. 7 . Marking according to one of the clains
4 to 6 , wherein the cholesteric liquid crystal material has a, secon
refl ecti4df balrbhad t fer20bdent PEpDR® wav el BRGL IPF aRgéicds, MERkEngiethod
according to one of the Ianég;]stékz , Wherein said polyneric liquid
crystal mat er i AP e %i(:?RqU|d crystal material, exhibiting optical
birefringence, 95y Mebkiindnaccandi Ngerh 0 @neagtikhe ctarppiigt ca 8 marieires n
said polymeric liquid crystal material conprises further security
materi al s, sel ect edakcomding growpecofsitde £dadgmst Be tin@gani ¢ | uni nescent
conpounds, the organi,¢ | ym nescent. conpounds, the |R- absqrhers, e .
magnetic materia g,léﬁHmﬁﬁétFBﬁéng?% E@fgi ghd %%%gcé%ﬁﬁﬁégioég thereof
10. Marking accor@g@g LR 938 <@l ohie Elaalify bt A iYht WiRheidt Saidbt one
substrate is selecte romthe group of reflecting substrates, colored
substrates, and tradsipatesbusalestrates. 11. Marking according to one of the

clains 1 to 9, wherein said substrate is a patterne ubstrate, cqnmprising
at least two différ&/pddass akBear éﬁg}céﬁchr§£¥%%?%tae$r t He'Yr prq%an%i te

surface areas, bl acke3ythage areasootoliobednitidaeaaeas, reflecting
surface areas, transparentsurface greas nd conbi nations thereof. 12.

Mar ki @ accordi ng)t ecetelatinge dra nsirdfdxm®tiomheretnisued sdotr atdie
carries indicia. 13. Marking according to one of the clains 1 to g '

wherei n sai d substrapdigdar iads tie | inhevsbRuAPETBREHBRL STOEPECEEY F r om
t he group consi sti nga(efa %g%ei_norgani ¢ |l um nescent conpounds, the organic

| um nescent conpounds,” tAe TR- absorber s , the magnetic materials, the
forensi c marker seandbeadbiinat i epnfiikmaedon bi Merkialg accwedimigd o Wei m
13, wherein said security elenent is present in the formof indicia. 15.
Mar ki ng accordi ng t 8temésoprt BEtdicdiens 19€8LEEY -wherein said substrate is
sel eci d fromthe group consisting of the woven substrates, the non-woven
substfrates, the coated substrates, the papers, the cardboards, the wooden
substratgs, thaHlasscsehsingt s, ciienCeran cotpbss ind eshet farmkkal step
substrates, the plastic substrates, the textiles, and the |eathers. 16.

Mar ki ng accorafi ngutbenhécatinge ssig nstemt @fisarphere msd@id RREKMRFAE
produced by a process selected fraomithe graqu continuous ink- jet
printing, dr (?ﬁipccB:riieJd"&ratrﬂj Mk Et praHs n%l, Otacgd&{ aser printing. 17. Marking
according to one of the claims 1 to 16, wherein said indicia representing a
uni que code are chosen fromthe group of: 1-dinensional barcodes, stacked 1
- di medBiamal Merioetiesccandiflg- diomevist onll Paristdesst 9. Mar kWh§TaéBortding

to claim1l7, wherein said 1-di nensi onal arcode_is _selecte .M .

group o f Pl ed¥Eyfly) ape, ée,‘-"%CJﬁ]ar@hrEh%oggg%q Noh- el“stﬁ grr%eg éé% %beeg% ,

Code 25 - Int f 5, Code 39, Code 93, Code 128, Code 128A, Code
SR S

128B, Code 1 1T, CPC Binary, DUN 14, EAN 2 , EAT 5, EAN 8 , EAN
13, GSl -12 8 (fornerly known as UCC/ EAN- 10 128), EAN 128, UCC 128, GSl
Dat aBar fornmerly Reduced Space Synbol qgy (RSS), | TE- 14, Pharnacode, . .
PLANET, $CsTNEEhQhe@s88TRAE, ’?%sF%&F?‘SRl\fhéC&We%lﬁ‘, oF eg‘% TR LC
Mer ki g according t ' [ Qi3 Gk Zom GLRENELO03! cbhsharaode drs
sel ec?gd fron;ﬁ%% g%%ﬁ%)g%%%zg\é\lﬂ{ﬁArrayTag, Azqtlec Co%e, %mall Aztec@eCOde,
bCODE, Bul | seyss GadwwockcoCodeatie, Sedeor l6arrdpsle 489,duwngiqurie, TR
Code, Datad yphs, Datamatrix, Datastrip Code, Dpt Code A , EZcode, Hi gh
Capaci ty Col Grma@ie coRRSOFUBESAYS /| NEACRA IS 1m3%e | ﬁ?@?%d@,rr@(fi'(:c?gbd,
mCode, M ni Cade,. PDF417 PDEALY, OB Ky - Paper Di sk, Optar, QR Code,
Semacode, Sg%?tddbmc?er}szfn%a\lf\mgigs C%ae&gﬁ{t Code,rsﬁerCode, Trill code,

U traCode, VeriCode, VSCode, WaterCode, and ECC200. 25 20. Marking

according to one of the clains 1 to 19, wherein the polyneric liquid .
cryst30 4t eMefinad masaniting tiee OFem 6f pFyfeRe fHakes® cchbri 19 TH
~sui tabl e binder. 21. Marki ccor di o clai Q1 Mhegeidy Shey bi pdemd s
chosen 30 fromTHEGrotp 5‘% g%st%% g%;&k h%vianrpﬁ%cler e'g%ns, the acrylic
resins, the styrene-nal eic anhydride copol yner resins, the polyacetal
resins, the polyester resins, thefatty acid nodified pol yester resins and

bi ndor 15 chosen 5.1 om t hSURP SR HoOREFED A6 26he Uv. ure. - able monomer s

and ol igomers of acrylates, vinyl ethers, epoxides and conbi nations
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15 licenses, official perm ssions, access docunents, stanps, tax stanps and
banderol es, transportation tickets, event tickets, labels, foils,

packagi ngVOpW¥R1Wart s, and consunmer goods . 20 25. Use POT/ER20P8/0RI43Y
according to one of the clainms 1 to 22 for tracking or tracing an item or
article. 26. Use according to claim25, wherein said itemor article is
chosen fromthe group of value docunenjg, banknotes, 25 passports, identity
docunents, driving licenses, official perm ssions, access docunents,

stanps, tax stanps and banderol es, transportation tickets, event tickets,

| abel s, foil sdapabRa§i ng, spare parts, and consuner goods. 30 27 . Method
for producing a marking according to one of clains 1 to 22, said nethod
conprising the steps ofa ) providing a substrate; b ) applying a liquid
crystal ppecumsohog0RRRYIAIIOG o Sahd Pst¢iaigs iR the Ler mdferdaidi CtRe C
) hardening the applied conposition in the ordered liquid crystal state.

28. Met hod acteferpatienclexsharge wheirtdl n thee gledebeser tokpssi Plafe in
conpriges UV- cure-gble reactive nononers or oligoners, and the hardening
of the appli e COMPOETt FBF t akes place by UV-curing. 29. Method for marking
an itemor article, said nethod conprising the steps of a ) providing an
itemor article to be.marked; b ) applying at | east one marking according
to one 05¢.t hHéetthad mactordil2@ did oonbe cfaicllaimen ¢ ard i €Pe. wB@xeNlt houe
according to onge of ims 27 to 29, wherejn the unique_code represented by

cl
the i ndi oi a | SrLAENEPH SERGHGIRE dY ERE reiot % orpr FEPnGAHETG o of
encrypting saigbinbosaathenmdlio ,tQﬁ&afﬂé+ﬂ53h%ﬁ%g££%§ﬂﬁ%-a@hét%%bgr(af
article, said net'hod conprising the steps of a ) providing an 1tem or
articlle carrydexpreotimdi saidciofcktmg-ionone of the clains 1 to 22; b))
illumnating the marking on said article or itemwth at |east one quality
of light fromat |east one light source; ¢ ) detecting the said marking's
determn opkd c a i Stl t e.-sepsi f ddghtr ct by
t he mar kigﬁg, Ict‘ﬁéol %e?g?mﬁhﬁlgé%ﬁ??tg%gg&gptggrotllsc ghggggt téefntigltéi ?)fl/:le&r oc%dt he
det ect ed optixatichar ags g sai aaringhacodding .td S2e OEt kbd adedmdi Mg to
claim 31, wherein the marking conprises a cholesteric liquid crystal
material, exHiDi1F nFIPREITHLT L L | st COYTERRILL aFefRS -@fependent |i ght
reflegtion, the fLect | Jj ght kN i cul ar.,.10 e | LG
polar?gation. 33%?N€% & g@to?di%%¥ o%ﬁkggﬁécﬁ%fngh%l ?ggnggéhg?éﬁ#h%gid
light source is a speelording tel egll W& lthghlclsawisce7 t2 34.; Met hod
according to claim33, wherein said |ight source is chosen fromthe group
of anbient |ightb)i s¢erdegceiniorpmiion ayedagieddes? khghtmasiiad i A§edi sdes,
and the |ight sources haﬁgng colgg filters. 20 35. Method according to one

[

of claine 31 to 34,ar éfein-thé& Rt °§60rce is chosen to enit in a

spectral domaigh®ftHesdHdnidd sl g sfeddeswi si bl e (400- 700nm

wavel ength) , the near optical infrared (700-11OOwm wavel ength) , the far
opti cd i nfraredc]1204h2B0demtiagelthegtihemmmer t avt V1€ 200co281ing0fkm one
wavel engt h) regi on of Eg%hehectro g@etiﬁ_spectrunl 36. Method according to
one of claims 31 to®35Gh&Er8tASsaitd "Rl fari nating is performed by a Iight
source chosen fr@W’HB@nﬂFQ?@ngoﬂﬁbsHkgﬁ ef- the 1ROl akiceediinlg ReAIbne of

pol arized, 30 left circular polarized, and right circular polarized |ight
sources. 37. Met hod &beocdangst d4otte 60, chsiimyg Ihet drZ®rmattdoam s tareldedst
two different said I'ght sougces are used in conjunction. 5 38. Mthod
according to one oftg aPAF31°88%37, wherein said detecting is perforned
usi ngyat Ieastaﬁg{\ecr%otd'[ggﬁﬁorfaj | tere £hasen fromthe group consisting of the
| i near polarizing, left circular 5glarizing, right circular polarizing 10
filters and the el eoptatapgi thpolatbzatisenwiniht ckes inFdrméitibad edenendisng
to claim 38, wherein said _optical filter is conbined with a color filter.
15 40. Method accor JPAGLES 5RetBE FSMNBr38TEdC38: wherein at |east two
different said optical filters are used in conjunction. 41. Method
according to one of clainms 31 to 40, wherein said O detecting is perforned
by eye. sA2. Meithed aceoriing two ofleanfl 51 Al wEeB4ihos403d whemebld aatdcle
detecting is perforned ey an el ectro-optic detection equipnent . 5 43.

Met hotf accor diSngcResenaiffcay, thReSPNPs P H SRS HIPEmentese ebBIGOLES,
equi pnent .i s fro u LStin f S L CCD
Tage sensor FAtEarr e it BoERBhEL, (il ELORASER | Dot

i mge O sensor arrays, 2-dinensional CMOS i mage sensor arrays.44. Method
for identifying an itemor article, said nethod conprising the steps of

SUBSTITUTE SHEET (RULE 26)



a ) providing an itemor article carrying a marking according to one of the
clainme 1 to 22; 5b ) illumnating the marking on said article or itemwth
at | east ¥ASOWZIGFy of |ight fromat |east one |ight s8GEEF2008/09248%adi ng
the indicia represented by the marking, deriving corresponding information;
10 d ) correlating the information retrieved fromthe indicia of the
marking with information stored in a dgga base ; e ) obtaining confirmation
or denial concerning the items or article's identity. 15 45. Mt hod
according to claima44, conprising the further steggof au%henticating sai_d

i tem of articP@rﬁgﬁﬁboPﬁe nefh&d a998FHWﬁBt?o ofiE=BPS¢l aFfE SftEBPﬁS.aﬁé
46. Method acﬁﬁ%ﬁégg%ég,o'ﬁ aﬂfsPBE%h”EEoﬁf‘ iR s WBF&IN {ecd pdi C%Lﬁloa%ig,

read with the p of an electro-optic |Inmage sensor array. 47. Me
according to £balsy 4baaleyineg, t theatrecdaw:ioptl ¢ p2Zodutage Sepage apaaysi s
chosen fromthe _group consisting of the Iinear CCD i mage sensor arrays,

2- di mensi onal 2CECFPREYBSSefiSB8fSarrays, |inear CMOS i mage sensor arrays, and
2-di megsi onal CMOS i nmage sensor arrays. 30 48. Method according to one of
clains™44 to 47, wherein information about the itemor article is stored in
t hedat abase . 49. Method according to one of clains 44 to 48, wherein the

i nformati on exchange with the database takes place in encrypted form 50.
Met hod according to one of clains 44 to 49, wherein the uni que code
represented by the indicia of the marking is encrypted information, the

met hod conprising the step of decrypting said information. 51. Method for
the secure tracking or tracing of an itemor article, using a marking
according to one of the claims 1 to 22, conprising the first comrutabl e
steps of a ) applying a said marking to the itemor article according to
one of the clainms 27 to 30 ; b ) storing information related to the marked
itemor article in a data base; and the second conmutabl e steps of ¢ )

aut henticating the itemor article according to one of the clains 31 to 43;
d) identifying the itemor article, according to one of the clains 44 to
50, using the information stored in the data base; and the optional step of
e ) updating the data base with new information elenents related to the
itemor article. 52. Method according to claimb51, wherein said item or
article is chosen fromthe group of val ue docunents, banknotes, passports,
identity docunents, driving |icenses, official perm ssions, access
docunents, stanps, tax stanps and banderol es, transportation tickets, event
tickets, labels, foils, packaging, pharmaceutical products, spare parts,
and consumer goods .
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