DERI VATI VES OF BENZOTHI AZI NES, PREPARATI ON THEREOF AND APPLI CATI ON THEREOF
AS DRUGS The object of the present invention is derivatives of

benzot hi axonejo/tobm2net hod for nmaki ng them the phar maceetira®booosesi ti ons
whi ch contain themand their use as drugs intended for treating and/or
preventing di abetes of type 2 , obesity, dyslipidemas, arterial
hypertensi on and at heroscl erosis. These konpounds may also find use in
treating and/or preventing hyperglycem as, intolerance to glucose, insulin
resi stance, hypertriglyceridem as, hyperchol esterol em as, restenoses,
pancreatitises, retinopathi &SEFUNPIYOYEEM AND METH§Pat hi es (Rei chard et

al., N. Engl. J . Med. 1993, 32 9:304-309), certain types of cancer
(Strickler et al ., D abetes Technol ogy & Therapeutics 2001, 3(2): 263-274)
or gl aucomaga(Rasraisnegt al ., Ophtal nol ogy 2006, 113(7): 1081-86). The
present invention also relates to the conbinations between the described
conpounds and ot her agents used in the treatnent of these pathologies

| ndeed, the trea S, _such di abet e

Foqu res the. conBmBirs SR oRE o PEEAE SHRBS BT AR R FudhhEs

attai n the (RGeRMBHGRMMaLURSthG urélay&em a and to keep it bal anced (hbthan et
al ., D abetes Care 2009 32:193-203). These associations may also relate to
conmbi ned t r eat nedesradpndpeimsaraadcigd dperey comtrgsder tayateisn dyjodding|tax |
Circul ation early

st age of segégggj #%83§Z§§¥%?g%%ggﬂxﬂ§uﬂ9§ﬁ8ﬁgaﬁ%§¥?ﬁ¥8§?ge o%g as a
consequenceuﬁﬁmnmiﬂhwmmfemnﬁbamm@t@mﬂhmﬁm&manaﬁﬁe&Hﬂ&@hanngsﬂ&h&hhabesity
(Despres et al ., Nature 2006 444(14): 881-87), associated with certain
risk fabdor beepaperabaseewihdneiphasts issugna veuishers oR chedueniti R 9t stlaetidas whi ch
may be asso d
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pat hol ogy simoecauhey ¢ yauminycthd itsditdealsforn® fexploaidmedak et Rlroppingais for a
mechani sns ef|C|enc of t.he tio f the Langer hans ets at the
pancrane " andEdRELEe Dithle HEIEN BB A RERD S PRERer Tk Les and
excess produgitldano thaﬂlle!ﬂﬁﬂs Endotheh REistdMBE vEMABIHLEY in8lid& detailslIraRet es &

Met abol i sm 2008, 34: 16). However, in spite of existing treatnents,
many pat} entrevalief @mt@d pwothhsedu@beareisth@i forgpgiom tdcvelnfytat tsaptinttdfexit oommended
gl ycem a target val not & HoAI ¢ Ther ef there is, always,a strong
demana for - MEaapHENTED st N BEint s RO GipadBELE BhP sl BT SRR st T
an ail ment ahi@et idegtifidd st QaGEHY. MHERSInddanARESENGadD I TAWeARd It is often
associated with an increased risk of diabetes of type 2 , of cardiovascul ar

di seases, oPpYapEHIcHMitAseurhantssand uatemy el fastlitate thadneratipnead this progawend
hesity there actor for pathol ogi es associ ated
with a h|gh&1%@%ﬁ&gggﬁggﬂ%§$?§ﬁg%&%¢hI% HPy G ucocorticoids (Cortisol in
humans, 2@or t i cosHemene, buthragatedss js varelabbirguidtcostsinteasing ndswekdr clherelaay  a
predonlnant role in the L&g#latlon of eneéqy met aboJ i sm They pronote

gl uconeogenggndicapdeshntrabdiftigulidss in s bt ieting YSISANGENERETEC cel | s as
wel | as per |l man et al., Front
hburoendocrFﬁ%ﬁ%ﬁ§igg%?£%§%§%%%?%§$§9§??£ﬁgs recently denonstrated that

| I b- hydr oxyst er dhdpaeint dnegamasess (d probideisDschnolegichbtoddidnite sgétucocor ti coi d
| evel s in cer%?ln target tissues (liver, adipous tissue, kidney, brain ...
). I'n humanB%Ms nechani sm may cause a local increase in Cortisol. At the
adi pous tissue, this may lead to an increase in the visceral fatty nass due
to the effect of glucocorticoids on the differentiation of preadi pocytes
into adi pocytes and |ipogenesis; in certain situations, glucocorticoids
pronote lipolysis and deleterious inpacts of free plasma fatty acids at the
| iver, pancreas, skeletal nuscle for exanple (lipotoxicity) . At the liver,
this generation of Cortisol may cause an increase in glycema which may
devel op into diabetes of type 2 . Two isoforns of ||l b-HSD are known: type 1
and type 2 . Ilb-HSD2 is nmainly localized in the kidneys. It catal yses the
transformation of active glucocorticoids into inactive glucocorticoids
(Cortisol into cortisone in humans) and consequently it is essentially
involved in the protection of the mneral ocorticoid receptors




(MR) towards activation by Cortisol (Edwars et al .,Lancet, 1988, 2
986-989). Conversely, |1b-HSD predom nantly acts |ike an 11-keto-reductase
and transworzory/ionmet i ve gl ucocorticoids into active gl uectmpreélonszds2i n t he
ti ssues where it is strongly expressed (liver and adi pous tissue) . The
inhibition of this enzyne at a hepatic 2?d adi pocyte | evel should therefore
be expressed by a reduction of the effects nentioned earlier. Several
studi es conducted in animals have confirmed the inplication of |1b-HSD in
nodel s of obesity and/or diabetes. Thus, the expression of [lb- HSD is

i ncreased i AUMMBRY ¢ Zucker rats and this increase was correlated with the

progression of the t 0 Dupl o et, .al Bi ochem Bi ophys. Res.
Comun., 2004, 3 p§%§§%5@8§e&ﬁp§ a%?H@dPﬂﬁﬁﬂ J8ne coding for |1b-HSD (KO
m ce) have pr Oveﬂnta%&@ofﬁi%'lﬁe@ﬂbn}% vﬁﬁé@@ﬁ% AR é‘orﬁﬁtﬁbﬁ@%a PyliRbgsi ty or

stress (Kotel evtsev et al 1997, 9 14924-1492 Conversel y,
transgeni c Pyséan. sé(ab@ettméwel@vmm@Q@ﬁ%ss@pn@gurb@tq—lsmswwnt atifiefifpoefs ti ssue

devel ope eral -gbesi t | 8l st a s_an |den1a
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enphasi ze tb@lﬂgamdbtbtpr&ﬁptaﬁyagﬁra@ﬁlpaf infdrrati®bforasbtanihf erapeftidc tar get

(Wm | et al ., Drug D scovery Today, 2007, 12: 504-520) The conpqunds of
the present afiSﬁ%Wshwﬁh PS8 TRGTE PRESHATSI trAnsartigns. dde aalidafion\pystamminEPecrRe

| 1b- HSDI el ab hVelayte? cbiln 200 é@/ﬂée‘ﬁﬂfo HBH&gréi’aet‘l g%@%g% fd%ﬂéﬁﬁég&” by

beneficial action on dl’%g%es of esit em as
arterial hypendaetimisand s@té@mm%dmg@ms&namdaetdpdawﬁ(bhmdafn ihfoempiadhmbogi es

whi ch a e a ciated_therewith such as coronary. strokes, .cerebro-vascul ar
strokes by - BY fHEAER g”l‘ff“"ﬁ i iqroweien R%%@Slewmeéailseftm%qr cohfigyrpd fatransgp7 - 3g:

865-873; W |, ¢OXdfon RquestiRssdgeahit identifRO8R usdote: validatd h t M LARGBIRR lé'ﬂgs are

di sti ngui shed fronlthe prior art by their different chem cal structure and
their renarkambenhndk@gibahnphwbbnmvneH@bﬂmbp@ngd@i%ﬁhhnpnsseﬂawdnvent|on

ot oniy. at TG iF SRRl S grotfs GE By Pt SRS 8RS ot he
present | nV?éEgdn%@ n%s@ag@fﬁotnﬁ]ﬁlegl?E@v@l syfst‘éﬁmﬂdaeo iAdicate %ﬁ&raﬁtléhon g st'ern
represents dr ogen; - ;. S2R5 ; CO (CH2) CO

( CH2UORES  ( CMRURBEaNs (BHQ)WHS@\W@BGT o refypyl aﬁwirzmsi witloppg oHDRE; of tMR7 OR9:
(CH2)nk O 6 n represents: R2 represents: A phenyl
substitutedghkﬁﬁe?ﬁgﬂ&%nvaﬁ¢ﬁ&%oups sel ected froma halogen, C-C 6 al kyl,

CN, OH CF3, OCFAZGonfpMesr ifapencnfihdotd) Cbf ﬁoc@k‘lﬁ@aﬁr@ﬁn& at £&DRafion SN/, 7RN
a naphthyl, 1 2 3 ., 4-tetrahydro-napht hal ene, pheqyl phenyl, pyrldlne
or a het er o89mPIESCa; Yalidtin SYSteBMNPWBPARS irerefiag ahiden gileasranepfd R

represent a [ or
ot e or oupeeb ep o F rMSIeRT AT S Er B S?*ﬁﬁéi%a‘h%bﬁ%é@&%%c%% ave,
SMe; a ﬁ@clﬁahhwhnﬁﬁﬁMHmnﬁmnbumﬁmgauuﬂﬁﬁmda&mhﬁmmtmtbdmwwﬁﬂmﬁﬁ@uﬂﬁk&i2

SO2Me, S2NH2; a.CG -C 6 al k or.cycl oal kyl. aryl, Proviso: R2
group is al WAYRCHRISHYIKaten Stfala %@ﬁwsmtgﬁpwaﬁa ingin HlaH%Fﬁla“ng\}\ﬂélﬁerﬁez is a

phenyl, 't hea%cﬂas@ %ﬁéa'cﬁé’r%%d's?or&ﬁﬁear stbﬂ”al%& Ek%te%%d lSe! %aéedr‘tﬁk&ltngm y to the
carbonyl. R3 represents: Methyl or eth ei ther 1dentical or

di fferent, mépmegiontnputpy thegesnr; tlm&aved@emn @ste@l proamyllg ma@Ng tramgniftin@eF 3 ;

SMe: Owve: NR SO2Me RS h
o subet i ¢t BHEY RS e e ARl T B G e p Slids R s RBg e e
hal ogen2s G ofmbrepuidasesor a C{gl@%%&@@blh%ln@dwtm uSirtrlgfed

non-substituted or substituted with one or nore groups selected from
hal ogen or @iformagiopyand thpval@iqtioCFgstenDORR CsSEMEMeENS F9eeiigag k yespensciegssage

non- substi t ﬁ%%dtthlg faﬁrfrggéﬁt)%t ﬁl%q%i\% ntlalc t %ﬂ?’ %er %%hdﬁ%%enpoe&t Joar yl

ei t her non-su ubs one Oor nore groups se ected from
hal ogen, G nfcafs whdthidr,a €Nind @skoclaka] wilhids oﬁhq(&rel%&“tllieelmrrelmeﬁlsas belydr ogen; G -C

6 al kyl; phenyl ei t her nonsubstituted
validated.
30 Although various aspects of the invention are set out in the accompanying
claims, other aspects of the invention include any combination of features from the

described embodiments and/or the accompanying dependent claims with the features



or substituted with one or nore groups selected from hal ogen, C -C6 al kyl,
CN, OH, CF3, OCF3, SMe; a naphthyl or heterocycle, either non-substituted
or substiwotet/mdpzoR one or nore groups sel ected from halPogar2an0/02271L£6

al kyl, CN, OH, CF3, OCF3, SMe; a cycloal kyl either non-substituted or
substituted with CONH 2, SO2Me, SO2NH2 R7 represents: Hydrogen, C-C 6

al kyl R represents: Hydrogen, G -C 6 al k¥l, phenyl either nonsubstituted or
substituted with one or nore groups selected from hal ogen, C -C6 al kyl, CN,
OH, CF3, OCF3, SMe; a naphthyl or heterocycle, either non-substituted or
substi t ut edowhtehnctepend@nt oleimes, gndbugsoksl the tembinabodradxpyeitly s@i ouCibthal kyl , CN,
OH, CF3, OCF3, Swe cl oal kyl either non-substituted or substituted with
CONH 2, SOpREECTEApRiRs © Eén%nd R taken together may forma cycle of 4-6
menbers with the nitrogen atomto which they are bound and whi ch may
contain one or nore heteroatons selected fromN, S or O and nmay be either
non-substituted or substituted with one or nore groups selected fromG -C
al kyl, CG-C6 alkyl aryl or aryl . Rrepresents: COOWe, COCEt R o
represents: Halogen, COOH, COCR 7 Rn represents: Hydrogen, G -C 6 al kyl,

C -C 6 al kyl cycloal kyl, cycloalkyl, aryl, G-C 6 alkyl aryl as well as
their stereoisoners, salts and sol vates acceptable for therapeutic use. In
the foregoing definitions: Al the conbinations of substituents or of

vari abl es are possible insofar that they | ead to stable conpounds . The term
" hal ogen " represents fluorine, chlorine, bromne or iodine. The term"™

al kyl " represents saturated or unsaturated |linear or branched, aliphatic
hydr ocar bon chai ns and conprising the specified nunber of carbon atons .
The term " cycloal kyl " represents cyclic or polycyclic hydrocarbon chai ns
conprising from3-12 carbon atons. As an exanple, nention may be nmade of
adamantyl, cycl ohexyl. The term" aryl " represents any nonocyclic or

bi cyclic carbon ring which nay contain up to 7 atonms per ring and in which
at least one of the rings is an aromatic ring. As an exanple, nention nmay
be made of phenyl, biphenyl, naphthyl . The term" heteroaryl " either
represents a stable nonocycle containing 5-7 atons or a stable bicycle
containing 8-11 atons, unsaturated and consisting of carbon atons and of
one to four heteroatonms selected fromN, Oor S . As an exanple nention
may be made of a furane, thiophene, pyridine, benzothi ophene . The term™
heterocycle " either represents a stable nonocycle containing from5-7
atons or a stable bicycle containing 8-11 atons which may be either
saturated or unsaturated, and consisting of carbon atons and of one to four
het eroatons selected fromN, Oor S . Are also included in the bicycle
definition, nonocyclic heterocycles condensed with a benzene ring except
for indole when in formula | , the radicals R ,R4 and R '4 represent
hydrogen. A s an exanple, nention rmay be made of furane, pyrrole,

t hi ophene, thiazole, isothiazole, oxadiazole, imdazole, oxazole,

i soxazol e, pyridine, pyrimdine, quinazoline, quinoline, quinoxaline,
benzof urane, benzot hi ophene, indoline, indolizine, benzothiazole,
benzot hi enyl, benzopyrane, benzoxazole, benzo [1 , 3 ]dioxole,

benzoi soxazol e, benzi m dazol e, chromane, chronene, di hydrobenzof urane,

di hydr obenzot hi enyl , di hydroi soxazol e, isoquinoline, dihydrobenzo [1,4
]dioxin, imdazo [1 ,2-a] pyridine, furo[2,3-c] pyridine, 2

, 3-di hydro-1 Hindene, [I|,3]dioxolo [4, 5-c] pyridine, pyrrolo [1 ,2-c]
pyrimdine, pyrrolo [1,2-a] pyrimdine, tetrahydronaphthal ene, benzo [b] [1
, 4 ]oxazine . By ORI, being an ester or an ether, is neant in the sense of
the present invention taht Ri represents: C-C 6 alkyl or COR5 or CO
(CH2)nR 6 or CO (CH2)MOR 6 or (CH2)MR 6 or (CH2)MCONR 7R8 or (CH2) nNR7R8 or
(CH2)NOR 6 or CHR 70Rg or (CH2)nRi o, as defined earlier.



The salts acceptable for therapeutic use of the conpounds of the present

i nvention conprise the conventional non-toxic salts of the conpounds of the
i nvent i orweueotvy/mma2othose forned from organi c or inorgani ®CamEPAGI0ME2712 oM
organi c or inorganic bases. A s an exanple, nmention may b e nade of the
salts derived frominorganic acids such fs hydr ochl ori c, hydrobrom c,
phosphoric, sulfuric acids, and those derived fromorganic acids such as
acetic, trif luoroacetic, propionic, succinic, fumaric, malic, tartaric,
citric, ascorbic, maleic, glutamc, benzoic, salicylic, toluenesulf onic,
met hanesul f BRAEE DEXEHPITEONIQIcTHE RBANSINGS s an exanpl e, nention may be

made of the salt erived frgmi.norganic ses such as _soda tash
orcalciumhydroxﬁag’ogﬁla3 i e§§FP5ﬂ3§WﬂVEHQ%?EWP%ﬁﬁ@%ﬁ@“ﬁﬁgééwgﬁﬁﬁmas | ysi ne
or argi ni neacchipafy 8aktiggsMdy be synthesized fromthe conpounds of the
invention containing a basic of acid portion and the correspondi ng aci ds or
bases accordi ng Fusohisenichematic diagiaincefianeeamplyembpdanesjof arefundgxstqn abl e
for therapeutic,. of €. d . the present invention conprise
conventi%na?&gdp@gﬁégl%%@ﬁhégﬁﬁﬁg@%%yggﬁ%ﬂ during the last step of
preparation of tRgueoIBaNIdsmadfic $yReni senitwpn because of the presence of

sol vents. As an exanple, nention may be nade of the solvates due to the
presence of wat eFlggFeser hpvl flovadiagrdes efiagrcsamplsraetiod ALPRFERUING al | t he
optical isomers of the conpounds of general fornula (1) are also part of
the present invention as well as their mxture in a racemc form According
to a particular feature of the invention, the conpounds of general formula
(I') are those for which: - R2 represents: A phenyl substituted with one or
nore groups selected fromhal ogen, G -C alkyl, CN, OH CF3, OCF3, SMe; a
naphthyl, 1, 2 , 3 ,4-tetrahydronapht hal ene, biphenyl, or heterocycle
different fromindole in the case when R, R4 and R '4 represent a hydrogen
atom either non-substituted or substituted with one or nore groups
selected froma halogen or G- C6 alkyl, CN, OH CF3, OCF3, Ow, SMe; a
cycl oal kyl ei t her non-substituted or substituted with CONH 2, SO2Me, SO2NH2;
Wth the proviso: the group R2 is always bound to the carbonyl through a
carbon atom -R4 and R'4 , either identical or different, represent:

hydr ogen; halogen; C-C 6 alkyl; CN, CF3 ; OCF3 ; SMe; Owe; NR7R8; - R
represents: A hydrogen, C-C 6 alkyl, a phenyl either nonsubstituted or
substituted with one or nore groups selected froma halogen, C-C 6 al kyl,
CN, OH, CF3, OCF3, SMe; a naphthyl, or a heterocycle, either nonsubstituted
or substituted with one or nore groups selected froma halogen, CG-C6

al kyl, CN, OH, CF3, OCF3, SMe; a cycloal kyl either non-substituted or
substituted with CONH 2, SO2Me, SO2NH2 R7 and R taken together may form a
ring with 4-6 nmenbers with the nitrogen atomto which they are bound and
whi ch may contain one or nore heteroatons selected fromN, S or 0 and may
ei ther be non-substituted or substituted with one or nore groups sel ected
froma G- C6 alkyl or aryl, with Ri as defined earlier or as defined
hereafter. According to an enbodi nent of the invention, the conpounds of
general formula (1) are those for which Ri represents a hydrogen. Accordi ng
to anot her enbodi nent of the invention, the conmpounds of general fornmula
(I') are those for which ORi represents an ester or an ether, with R
representing a CG-C 6 alkyl or COR5 or CO (CH2)nmR6 or CO (CH2)nDR6 or

(CH2) nR6 or (CH2) MCONR 7R8 or (CH2) nNR7R8 or (CH2)nOR6 or CHR7OR9 or
(CH2)MR i 0. According to a particular enbodi nent of the invention OR
represents an ester, with Ri representing CORS or CO (CH2)nmR6 or CO

(CH2) nOR6. The object of the present invention also relates to the
conpounds of general fornmula (I) for which R2 repreesents a naphthyl or a 1
, 2, 3 ,4-tetrahydronapht hal ene or bi phenyl or a phenyl pyridine either
non-substituted or substituted with one or nore groups selected froma

hal ogen, C -C6 al kyl, CN, OH, CF3, OCF3, Owe, SMe; or a phenyl substituted
wi th one or nore hal ogens, CN, CF3 or G -C 6 al kyl.



According to an enbodi nent of the invention, the conmpounds of general
formula (1) are those for which R4 and R '4 represent a hydrogen. Anong the
conmpoundswof2ogemeazoal forrmula (1) belonging to the preserCTiRPR@OFIIM an
appreci ated class of conpounds corresponds to the conpounds of general
formula (1) wherein Ri is a hydrogen and R2 is a naphthyl or else a l,6 2
3 ,4-tetrahydro-naphthalene . Al so, t present invention relates to the
conpounds of general forrmula (I) wherein ORI represents an ester or an
ether and R2 is a naphthyl or else a 1, 2,3, 4-tetrahydro-naphthal ene
. Anot her appPEdAIAERIDESGBEPBON onpounds corresponds to the conpounds of
general formula (I) wherei 1S h dr hen
Jubet rt ut ed i ¢ n SR GR e iy LR M T OER RS Fo BroVide iRy RI Aot her
appfeC'atedoﬁ&@@&r@ﬁﬂ&ﬁ@@ﬁMﬂQﬁm&&hﬁﬂﬁﬁ@8dﬁlﬂ@ekhﬁp@%ﬁﬂ@éﬂﬂﬁn@ﬁeQﬁ@ﬁﬁﬁ'
formula (1) wherein R1 is a hydrogen and R 2 is a biphenyl or a phenyl
pyridi ne, ebYstms cw@ﬁdlg%tb@tqopmmfmur@@b@tanﬂm@i@adSa@lwnermdnqrn tqleas that
description en I 0 h re ven elates to
the. compountd1aAs AEahLt e rtts SaTch TuRbREGhale Y RE AMEE LT O 20
et her and Rb@nw&d@yﬁhﬁﬂj&ﬁﬁﬂb@b@hﬁieﬂR@wth one or nore hal ogen, CN, CF3 or
C -C al kyl. Anot her appreC|ated cl.ass of conpounds corresponds to the
conpounds of genésarel faérpﬁw@me R migHEFasion obthe rﬁ@lﬁﬂ@@é@fl@ﬂ%ﬁhee%%rc%r an
et her and
Subst ¢ ut ear S8 TSerTLRRRTA ¢ Bler b B GbIRR MRS ThUhS s
present i nvehinf@maabs cechradlagesystams ﬁ&IR(épam esuonthefinttdréty o6 theoysids. of
gener al éornula E ) bi ener al neth qpscrlbed inthe follow n sgnthesis
g e et

schenes!?f neces fréesen Gi ReaRpeesAd SyeiRmdar 2ep

descri bed 'beﬁﬂlﬁpx’obés@rﬁ{ﬂhl’e%x% %I(Icemlw b aﬁ@?ec%ﬁﬂgcﬁdaﬂegelﬁ%sﬁﬁl% or else
still exenplified in the experlnenta par? la Schene 1

i |1 ustrates3@heséparaed fememethermeodessingdricghirimg\32paitheredtiéod4 prepamiany t he
corrpounds 036 eneral fornmula (la) . In the general formul ae above R2, R3, R

4 and R '4 are defined as in the previous description of the general
formula (1) and RsiwithScréditiald defbltfmﬁfsoi%fé ca?ﬁb@%ltﬁ RpRSEdrs 8f ksQANg Ng group

such as for exanple C, Br, | , 3 or Otosyl. In this
case, the r mm&aﬁn@\muﬁlnlﬁ@@@ﬁfﬁmfﬁ@n@ﬂctlgmdmromwnm Bor(axpinplg thereisan
conducted i o u Hin a
pol ar anhydg%usﬁqu ‘% ?gﬁj{g gu% dea} B‘&gﬁé‘fﬁ) i&eVInga%Cﬁ{néﬁé%%#fsﬁg

bet ween - 2@ramet sh@@plﬁgicanﬂ'éﬁ@olvﬂbernedl ate of general formul a (I 1) is
transforned into an internedi ate of general fornula (I1V) by a rearrangenent
reaction in the PréseREwlosmbodimeet. 8 nepchasgt ffYéIenéR@WéiFéﬂI%mﬁlg BdNa in a

pol ar anhydpous GMl\& 151%{9 r@Ra S 8év1.'::etsgﬁ'd/oP9§1§dv%|eya”f'k q%g%"ég&%nﬁ” apol ar

sol ven such as tol uene tenperature conprised between 00 OC .
The i nt20 rredaralbmmfth@mqmraig F2or custamg bMjroval systam&hmemedt thntaotharmertmiLB@t

of general for (Ia b reacti on wi th R3Y sent a
| eavi ng groﬂ‘b‘{m{jrgﬁ) ?ﬁ?gf%ﬁﬁﬁﬁ%%u der ndHayme@ng%‘—ButO%@d or O-tosyl

and R3 is d a'hﬂ% st‘:éﬁi) laf & Pmn{ 5t &dh Sorfh @3&ritdrh@af 88GLIATr Wg{sﬁaﬁ&?aﬁo mpound
of general ftornul be conducted in the presence 0f an inorganic

base such a@rfaorappmaarlpbeud‘sbI-IFhaTeﬁlnqquaameatmaydbccblasdlscbbyemﬁiscildwke(gmw or

DVF at ate et we . Schene 2
D1 ust r at e MRROLRE SRRl lindh S Shas v dr BB PP i S TR ke
conpoungls ogroges@,efblaﬁoxf éHsH‘ﬂéf@n&s' Bng bakR-ofhe: ©eRBERIbyfthE TRICREAREhAWR , R2,
R3, R4 and , are defined as in the previous description of the general

formul a (1) oescdgitionhie kpsks pauldbe peiftanrcd toaneddhiedimsigeaymentse Hefrcally. The
i ntermedi at ¢ dgtferraﬁgﬁf&ﬁ&feﬁ rIHH 3y i b@%&e@@?@ %MI ﬁﬁgOI Bﬁr%ha%eci?f&%&d of

general fornmu eact’i on W présents a’C-C 6
al kyl, (CH2jutRdbto Iegrlﬂrb@ﬁfdlﬁleﬁ%n a(gﬁir&)t!fdﬁi?@&he (d@fdl?ﬂlﬁ%n oﬁﬂgﬂﬁﬁﬂr ghdor
(CHZ)rrRlo with R, R7, R, Rg, In and n defined as in the previous
descri pti onldsntipHan §e meavae a?véy iﬁfﬁrraa point ofspledpithg mm et sy thsder¥pr esent
an aci dzpan 2CH3,
080 26 or OnEefpR R BhEUR R AR A TR Pure Foperts Py "y
be conduct edleiuaeﬂsImeEtlm@stenr;whdé a0 porgdng scanrity mmirlgwgrlwdsfscmeramunh as for
exanple Et3N, i Pr2NEt, NaH, pyridine, CS2C03, K2CO3 in a pol ar anhydrous
sol vent such as THF, DMF, DMSO, acetone at a tenperature



conprised between -20 and 140 OC, either in the presence or not of a salt
as a catalyst and which may be KI, BUWN, Lil, AgBF 4, Agd O 4, Ag2CQ3, KF,
Bu4NF or wWeBRoiofiee2zoceacti on may al so be conducted in a " psealreadoos27ihr eaded
tube " heated by heat energy or m crowave energy, at tenperatures conprised
bet ween 80 and 180 0C . Z may al so repr gent an alcohol. In this case, the
reaction with the internediate (la) will”be of the " Mtsunobu " type and
may be conducted in the presence of diethylazodi carboxyl ate (DEAD) and of
tri phenyl phosphine in a pol ar anhydrous sol vent such as THF at a

t enper at ure conphi se@%eﬁmempmomhdslw Bgstantibeh cRinterapsiasentscxPORes, SRS

or CO (CH2 n fin d s in the reV|ous cription of
Che “gener al KB A iy heRTe e L pT i cdminne s oR diTe hse. ¢ he
reaction W {hfabhena@pber®hredenelant tofdAﬁWheC‘ir ds8porRAi kiR FR\WbPpth Bfd §eact i on
bet ween an acid chloride and a sul fony hloride and an al cohol. This

reaction rra§0rbeslt,e®ﬁcaeremetilemertthéillpnégelh@féaléﬁfthetrﬂrere@anﬁ:(toereﬁmdovwhﬁé base
such as gor lne tﬁ%sﬁh i Pr2NEt, NaH, pyridine, Cs2C03, K2CO3 in a pol ar
anhydr ous so Sg.l sp'THF, DI\/F, DVSO, dichl oronmet hane at a tenperature
conprised bet V\BEAs-112d3ca&étﬁabb4’9 DGject MNegisIRive fegRir@bENS B LER Biritcd), W6H2) TR6
or CO (CH2)nOR6 with R5, R6 and m defined as in the previous descrlptlon of
the gener al (F®rHNedeDPprehaws con hagecardsd usiag raégleerw%?nﬁp@hle&gf purchpss 2l s
case, ther I own to the
reaction betg]\?@)ﬂ%%d,ﬂkg?%lhgngﬁggd eétoi r&qﬁhé%@gﬁ%ﬁ?‘%h%ﬁg% c%nduct ed by
nmet hods anddd:temnnatumasf ehgitilht&rammy ftoon treerosiltiolf ke, thad¢fradertice oA ppaple mdwol ar | 'y
appreC| t hod con ts  of uci.n .S co densatlon | t he esence
of 1- %ﬁ?%w%ﬁr% ‘2?15‘3}16)“ ‘gtWIe%@iﬂH@S&W ca&e petiey™ y nopdrly

hydr oxy 1, uigsRAPARI dudBhf-of ol RELta iR @vePby Mabifht t@%yuﬁﬂg RgmHEh as

dii sopropyl ethylamne, 1 n a polar aprotic solvent such as dichl oronet hane,
at a tenper tasum®. conpri sed between -15C and 40 OC . Schene 3 illustrates

t he general nethaod i ch.may..be used for repar| n ounds of gener al

formita (1c) whersiiPis of BpvelaRkER RSP B B ope, O ' R
n and R2, |aR3ing %ﬁ:r(fiﬁﬁl iddntiy @ed hingBeragn idBntithRakf, 8Os ll@@fc@rﬂuﬁfb'ep@ of

gener al forrrula? ) . The i'nternedi ate of general formula (la) is

t r ansf ot redditvrs liegnce.rm eaymeat eard nembgreﬁeommﬁtmafm pgagdvpiug opettaricard wi th a

reagent of gengral £arIMS oKL OHRMAY, vislhELSd o8N Kior LERTAREN 2

| eaving group either i I i??]eren suc {or al

OSO 2CH3, Ogdcd3danificr, taasyileaitdne dts Aefndivattdatheeasltdni ceuld t& eﬁﬁkl&ﬁ‘&aﬁi The
reacti on between this rea%ent and the enol of general fornula (la) for

| eadi ng to PhehemyigkardeleaitBatopulddirdrsipd tomaure. PVFsraRic s cBERGUEEed in the

presence of o}

o oner . el oy RS PR PEARRRY R CARRRH T Sl CIEVEIR Birl e fr o

THF, DMFO DhvBO)pladetaorhé edrd ar b eaderidt amagoaiptiised ddet vednthat2@owddd daded0 0C

ei ther int he resence or not of a salt as a catalyst and which may be KI,

BUANI, Lil, *AgBECAYMANC O 4, Ag2CO8, KF, Bu4NF or CsF. This reaction may

al so_be conduct egd y\WrdsBRtitg t%QYok%ﬁlvM?cﬁtmaM% Dp@chAE %ee&%%h@ﬁur&@egem X

(CH2)nX ' The reactlon may al so be conduc in a " sealed or threaded tube
heat ed bybheatle ensecigied orithnthe takway é emeugsr, recaltrd tenpemadue fom ersmmartlo@ed

bet ween 80 d 18 . X.or, X' may, al epresent an nthis

case. the r BCETBieR P v RERES by BT i PBr B8 qndunoby -

type angs mayhobep@ondus t Bk toRert &8 tREESENEE s@*ﬁsseqil@h b actaeNccaE RRwyd @tte ( DEAD)

and of triphenyl phosphine in a polar anhydrous solvent such as THF at a

t enper at ur etrepwpiion P nxrxitfecn thy tartowgo gaidatathe refiné ﬂﬁ*é’ctﬂﬁaﬁuéd@ﬁesg &rer al

formula (V) r c y
reacti on' w EHTPRRIRS OB R el Gk I G dRR Aot Rebhibel |
previ ous desebidudflthdtradsattive 1getﬁtﬁfealc01flldlbms{0ae((W)thout'ﬁhbl&nl’léﬁ@'tdk@ﬁ igray be
conducted in the presence of . an qQrgani ¢ or_inorganic base such as for

exanpl e Et fyal ap]Pr PRIEEANSAQHR] 1‘169'@?}" Ghectivedp begpmiRe ptgmpataty tB]éﬁnar anhydr ous
sol ventyguch as fifpe f%wm%%teﬁ%ﬁ& Mehf o fAnt eﬁﬁﬁpﬁfeaetrﬁﬂo‘anﬁ%% hegd between

-20 and 140 0C, either 1n resence or not a solvent as a catal yst
and whi ch rmqfuﬂlbsyi{ﬂem Blrjértltmtdryhs deAgidfed4y it Ag@irenet, to AGAGOB in KhichBud NF or CsF.

The selection o he. exper i nent al diti.ons and of th rea ents for
Tomduct oo TRre RO T S e T RO e HRRE 1R i LB RSk




substituents Re, R7 and R and will be performed according to the nethods
and techni ques well-known to one skilled in the art. Schene 4 illustrates
t he generwb 20mttoamd2whi ch may be used for preparing the ecmprandsszfi2 gener al
formula (1d) wherein Ri represents (CH2) mMCONR 7R8 with R7, R8, mand Rz,
R3, R4 and R'4 , defined as in the preyvious description of gener al
formula (1). 1d Schene 4 The internedi ate of general fornmula (la) is
transforned into an internmedi ate of general formula (VI) by reaction with a
reagent of general formula Y(CH 2) mCOOY'" wherein Y represents a | eaving
group such adurfdsrto exemﬁireugblthe Bscr of a sclESaRCeikjosB0 ap @F8xibpoi@ framyl , mi s
defined as ear)ier and " represents a G -C4 alkyl radical. This reaction
may be condﬁ%‘?@@'l n the presence of an organic or inorganic base such as
for exanmpl e Et 3NA, tok& éNEe, allVadded RYA Lgéh Bﬁsta&sﬂﬁ%hlm ddhe e 8F at a
anhydrous sol vent such as THF, DWMF, DMSO, acetone at a tenperature
conprised beeieehentpotathe tertory@r, at @i ptivdrofi sale: haltpmatetpat e hoellegdated sal t

334§chﬁégglloﬁyﬁlgg we%u? ﬁg§¥%€gxa§} i gibeklco(glﬁébl " %‘qt%ll: ﬁfe Agg%l eﬁ “or 91%&g;aded

tube " heat parchyschentdeng) tiyn B¢ usibly PYBBcQRATE Gips, drat kenP aitainedRise Gappri sed
bet ween 80 and 180C. The intermnmedi ate of general fornmula (VI) .istransforned

into an i nt B tedptigrecass. the haprarasyoioken eeprepented By & H%S@Ptéml IﬂIie{l‘I*IﬁedrifOF s gani c
base such a & S

met hanol , ?%%g%sle%ﬁgghanga wat e?ﬂqd el td&%?%%&% ggeg o(PIII ¥r|%;ée %ﬁﬁ?&%gﬁerzo and
80 0C . Theca:rb(tlmoﬂ@aitai@nboioy tukaad. anrd:x@Mble)thanyerroealdtspmlﬁh fancxampheviara or der

to lead to the .conpounds .of general fornula ( ) Thlsr actio y be
conduct E‘ij bV’egWé’ ggtahadg)ng,ﬂfg %agf-‘c%Pﬁ‘ﬁ’ééerIXIé‘Ial ’k‘Pifo CERPTSH &0 EInglaég ‘Fﬁytahe
art. A partjfpand br %PQrk%k%ﬁq ﬁﬁ?ﬁ&h@ﬁ t5RAS1oStSu Rl (%%)”,da?i@y%bﬂi‘gf bheser

entities in the pfesence of 1- di met hyl am nopr opy!l ' '
3- et hyl - car bods raferdecedEDGYS). d?orgxa‘ryplﬁm(yselr carzregilzstertmm@’tdetaalziandASspsiaI)e - one,

of a tertiayy,am,ne.such as diisopr l.am.ne, in a i C

S0l vent suchb4E dRGH St ahaRer B SetFhRpar i uPe B e FBebbEd ween
-15C and 50TQ@ TR TR Ediethen orade ﬁ?f@tﬂﬂh'tl@ﬂ t®Yhdi§dePGbout refund opportunities
benzotri azol - 1-yl oxy-tris (dinmethylam no) phosphoni um hexaf | uorophosphate
(BOP) i b5t handopresesiese Adftcrnatiply, @kylb@ddzmm itezesice cowdd by I&SWI wihy tak§mdosuch
as diisopropyl I e h. O at
2"t erpor at upr B R St B BBl a0 el UG R Mo TSGR
appr eci at edinpat Imcioﬁd@csal sb sthefpolirtt asrs fsuayi fog ckdigple ait X yoire @Tértryl & Ghean
acid chloride by reaction with oxalyl chlagride or thionyl chloride in the
absence or [GH1ORS 35rcRUMCRS Wie, T HaRANGicerIa FOPy thie dpmioryr of thegbtipd dpke wi t h
or w thout I i r t at re
conpri sed bg?lageb\ré %agﬁgu s%%&%%g’s"fapﬁﬁl Eregcclﬁgh{(%h?grei B'S‘r%rtaey éﬁsé{llﬁ?}egac t\L/J\/l th
the am d@ HMRiGRSn inclubie fpr esemie a@bn@u’@a@mcsmohamismpmbrﬂloneonmore input
triethylampne in a. s ent such as d| oro ane erature
conpri sed bEYHEEHS B Tt 56 or Teh e kS G KRG s ﬁggwétrvgwcws&hod
which may bg yapdcdier, 4 h?a@ﬁlfn@rrgldhglet I&nﬁﬁémua&s aoiiocﬂﬁ{éﬁ{ @Ianilar kb gict-e)
wherein R4 represents a fluorine and R2, R'4 are defined as in the
previ ous desgniafdi mputofanal leec e maoraloufimt rmﬂea?ans)mIth@ dormoponn s nufre gdrrer al
formula (If resents NR7TR g.with R7, R g a R, R 3. dR'4
def fned as FibBhes pRat ol SRHSRER S morcsr Myl @ eBRart oy oV 1
Scheme 25 Thgitho arpﬁﬁgas petht Qeﬂﬁtﬁ%manﬂﬂlfr Nedrerh | RhiBAYgP ot NIASTiIAE MBI netiicO
conmpounds of general forrmula (If) by reaction with an am ne of general
formul a HNRmrgnamnthﬁbi Pr esepkiac sfadablc opyamintifisr (4-moryHhdecuseene sedicts 2as f or
exanple Et3 r2NEt NaH, Cs2CO3, K2CO3 in a polar anhydrous sol vent
such a DWVF, t a terrperature conpri sed between 20 and 140 OC . Schene
6 illustrates tha tgﬁﬂerdahtlﬂi@t(ﬂm@xmpleh Iﬁi&)beb&mqﬁed) ﬁheltoﬁehanﬁlfgomtﬁ dgaitshe

conpounds of g}gneral formyl a "4 are defined as in
the previ ouSf HEsees (3hs HﬁVeéLFr)t%é%@é’ﬁ‘éYlé?d 19t Fﬂﬂ%i leqltj ahﬁaawgﬁ@ hpsmerver
represegyg s I h b

bl or i e or SaHep wRPIhC ehBReri R EEUBA, BEREFSSR) (oreRy AR
represents serérpystayl 2Q)cana:0mﬂ1mrsy lonpyr nabirerecredrt doarpusuh) shek cmephxnmg ot orand

wherein R3, R4 and R re defined in the
more processors ang memory, locate 1Sn a gingle place or in a distributed system. The



previ ous description of the general fornmula (I) .Boronic acid Catalyst | Ih
Schene 6 The conpounds of general fornula (Ig) may be transforned into
conpoundswof2openeazoal forrula (1 h) by a Suzuki type reactcomEpesmhsEIbOr oni c
acid in the presence of an organic or inorganic base such as for exanple

Et 3N, NWP, iPr2NEt, NaH, Cs2C03, K2CO3,_ K3PO with a catal yst such as for
exanpl e pal | adi um acet at e, palladiun1tet$akis tri phenyl phosphine, tris

(di benzili deneacetone) dipalladiumin a polar solvent such as for exanple
acetone, nethyl ethyl ketone, ethanol, DMVE, water, dioxane, and optionally
i n the preseficenoy ol thghaystehi nenbuchd adete thohdenyifioh bwphé fkeorand the details

tricycl ohex hosphi ne. at enperature conprisedq between , 20 and. 140 0C .
Schene 711 PLOErBPbCTREY 5 ab R RS AT SHT Ry “Bo BB ral et B m ng
the conmpoungg efengansr al trimhdehaidehiificrigy Bbéh Rdreddvigdet B sépaddt€ R ned
as in the previous description of general fornmula (I) and wherein R2
represents #cptibery thegubs takenddeatifipt When Bpragrasn Peiassacipscowith dhotranpaetipn
position:into d f era r-rmul j) wherein R2 represents a
phenyl s%bsFp?gggﬁ&#@%ﬁgg8%?%%?@?#%ﬂggﬂgmgwgkke ortho or nmeta position and
then into conpoumdsugd 19eae ke parchadcaat 104) forreimple aRE nice¢haas @pihg tie pheny
substituted with an _am de of formula CONR 7Rn and wherein R3, R4, R7, Rn
and R ' 4 ar @kgefiavadatle Wheppeespred wihdherersal phapgreddnt. theeisgelrerealbet or nul a
(1) . 11 1] kg SENGRfind ﬁeregtﬂm%gpﬁﬁe%%er%ﬁ%lglzorfa% d! 19 [ThdRE
transfornmed 1 nto conpounds of general ftornula (1j) by tréatnment with an

i nor gani ¢ bdssreduciecansd, fsomple xangakcoriNadHhe dé€itbd by Giterding argoebaidestofiarent such

as et hanol, nethanol, THF, ter at. a tenperature conpri sed.pet.yween. 20 and
140 0C 101 | Gt TB5PRicTeteDe JEraIveRy ﬁemcheﬁeﬁhanéﬁﬁ%mian disitge o .
H2SO4, HCOOR»iikbR. aguRaH ieds eﬁaﬁ?lﬁl)@%\?)@&infeﬁﬂ ﬁﬂfbﬁna{tldn)iném&’ing?wé bthgdor med into

conpounds of general fornmula ( by reaction with an anine of formula HNR
7Rn. Thi s r gaws {recciptagersdiccontheatfgdrahisch amdktolron glecanticrtiéevmiablge sanibén - known

to one skilled in t.h rt. A particularly reci gt ed net hod consj sts of
condensi ng PheseRorigiy oA Binhe Bt E8815 RS ol ety FamRIBhr opy1 )

- 3-et hyl - cappotthé MeflBahtERibm 1f cad-coMpeik®&¥e dn mere c3mPaRED bhidhddinthr i3 H)

-one, of a tertiary am né such as d??soprqpylethylg%ine, in a polé% aprotic
sol vent I5uchnaer mpistirescssass prthacwoerypigcatedtin g sglpgdacetairie a dowipiuteged bet ween
-15C and 50 riher. X . US| -
benzotriazofgﬁ%%lgagﬁﬁfé 3PH%@#%ﬁ%%ﬁ%@%hgﬁﬁg%H@H#E%? £9§?trﬁ8P%8'%§phate
(BOP) in thpuRheselktds afe dircopd Fayledfzoh bh azolrénic odshatgster EHOR paidne such as
di i sopropyl et hyl am ne, in a polar solvent such as DM, CH2Cl 2 or DMSO at a
t enper at ur etheBHPcitBEE 19 Hgsdro snfehihis isfgmatiompgnimepltpaptiydyiths | y
appreciatedlﬂa%@ hat -rqﬁé{ 1 . 1 i-d. pnto an

aci d chlori de by(?gggg?llag% e\?\}e'? %1(1 1Il)lxaa y d%gﬁegrl teldqosﬁé‘l'g %?%%’%F %%%P(%%Pg% in the
absence2®r applichiop resshegneht @ribamsbngunked® yECR) otberappticdtenbyt am ne with

or without a solvent .sugh as | uene or dichl orgonethane at a nperature
conpri sed b¥HR NSt kiAo $pBCBe ThohdlLorat vge ewcf%rwgeﬁfaﬁn%% FFeact wi th

the arine HNRAR¥hEh&BEcRISRENGS: & arAPey SRS B Pousbihi Jirier @'verify the

triethylamne in a solvent such as dichloronethane at a tenperature
conpri sed bptishases daded 100C. When it is desired to isolate a conpound of

general fornula cont.ai ni.n east 0 idor hasi¢c functign.in the
20t State by addhte RIS EROTRHmRE, HouRt Wi BeattmuBRy by
treatings t hgROsGE a BagRetOthcRWaf bemaEse beduififs fdten hdsts LOWEkEicRtiBhsHigast one
acid or basic function EXIStS£ with a suitabl e base or acid, preferably in
an equi val ehetwapmamercharhandea BRE) ie thahpd @Rrchentjapdvagquings ftp asethelsecditdediit i on
wi t hout howevear | im.ti t t.hereo , r - e
Fol 1'owi ng-c Sgsumadie B a0 AEABS TS Rt Eind ReehpflBini?behlie, o
det erm ned ufhehy (ROB) deolcbomidigtegaunel dofiovase thabéroams MaikatthinXTiangaatids C i 8,
4.6 x 50 mm 5mm = 220 nm Gadient 100 % H20Q (+. 0.05 % TFA) at. 100 %

I
CH3CN (+ 0.05 % Th%)ramﬁacfeor}ﬁlﬁwwanéhﬁe@ﬁ%h? %alhﬁnﬁﬁécbl%iwfb@%ﬁb@qu{rmgo. 05 %
TEA) . Pygp M%ﬁ?erﬁ@@ Fvhefd ﬁWhE@lBI%c&fsinﬁ Th {)@‘b&formed. The transaction message

format between the POS and the acquiring host can take any appropriate form as this

can be proprietary. In one example the transaction message transmitted between the



Exanple 1 (4-Hydroxy-2-nethyl-I1,1-dioxo -2H benzo[e] [1 ,2] thiazin- 3-yl)
(napht hal en- 2-yl ) et hanone Exanple | A 2- (2- (naphthal en-2-yl) -2-

oxoet hyl )wbenmwoiopp i sot hi azol -3 (2H) -one-1, 1-di oxi depPCThP26i@m617a2i n (25
g, 136 mmol) and DMF (350 nlL) are introduced into a three-neck flask

equi pped with a thernoneter and a conden§ The nediumis inertized by a
vacuuni ni trogen succession (3x) . Sodiu hydr| de (6 g, 150 nmmol) is slowy
added, followed by 2-brono-I- (naphthal en-2-yl) ethanone (37.4 g , 150
mmol) . The reaction nediumis heated to 65C for 4 hours, and then cool ed
to room t enperdiaut systeifhiet rolrthe deqpira l}mst a0 eonitginf thetteranddentifies édgwit h wat er

d dried t ht f d 37 f ot t 1L A
pal e bei ng. BT ASOPRY & bverttie A sty eh st e srLuBmirr biee ssie el s
obt ai ned by gaeidi éﬁﬂch\é@édeﬁ meidtant Rentifidrt 4 aRE iddiick,of 116 afd @4k Biaht &nd £

W

filtered, rlnse th water and then with a nini num of ethyl in order to
obtai n af t epecgrif hegh (which ipyseg topigyent (MPRTINgRTItmay ig 2ddiipn gentTine gl obal

|eIdofth |.So9824 N ;

?’ 68 (t, n%or%%a%%% Bgut(attou Ji_é %otgﬁ%f)?%%s fg ggf B{Qerﬁi_st; thaé% 1(3[&3 (d IH)
; 8 . 92 ( s,lshe“d)couebtass spectrum(ESI +) : mz 352 (M+#+ , 10 0 0/() ; 3 6

9 (MNH4 + , 24%) . anple I B - (4-hydroxy-I|, |-dioxo-2Hbenzo[

, 2] t hi azi n- 3-yl )A(Sﬁai‘fﬁftef?éﬂ‘élﬁnghwt)symﬁ&r%ﬁé’e proviged i earb IR @, S&sthateqw pped
with a cond

i ntroduced ?&ﬁ @gsgﬂgﬁ%%vﬁgo H{Atﬁpltcl)n 0 %?ﬁr%gm%%céﬁgﬁ) gh)ﬂc},%ol%nd
rinsed wt htdmpttmn@cﬁ&n@eneraﬂeﬂ byniyl affiliatdd ntchehastsd Ad]ftak hefuaditadsactimnst he

reaction nediumis heated to 70 OCutll et.e ion of the sodium

The. r eald | oRereEx phRAG AGIed dharbhanbone %{ML%@% c @e@aﬂ%aagmf A (47 g
. 131 ol ) gisgerROgeqd FaRhdHo% redid b{1i6RA%n Mfeﬁm bPhe hESLiARInsMERGh ead red
coloration appears as well as a thick precipitate. The reaction nediumis

heat ed bri efrciudeofod @x0mpletreuraque trashdtwinfidangifict forithe trirsactonok dketo r oom

tenperature. and.dilute n 50 f eth acet at Cl ague
coroet on- S ERERSaed ok b wors bt RSttt €L AR The
preci pi t at enisibdr),|reRF@des tol thS 86bdMpulthwRldes nRPchaAt 1Ak ﬁh@ﬁ tlﬂle%%@@lte

water/ EtOH m xture. It is then dried in vacuo until it has constant wei ght
in ordet5t ost@mpauTrhetah@mpn@mﬁé@yst@laQ can gligratothg sniquaireesartdpr idontdieg ;: 889 .

HPLC. RT = 0 .72 (t,
IH): 7.95 ( {Hnane é‘%? K%tg)]fggl’y?a(}r) tggﬁe tlrgda ﬁc_]:[go(nblﬁ%gader it ggllr_]&tue élu%e f oa d( <
, IH; 8. 64a‘éaﬁLab1|ef®1th119 tl&%yét&m tb h.‘l)ack ﬂlﬁt &Qniasmoﬂ d'd)rmgl‘]ghsé‘esﬁﬁg CThéJfﬂlI(SE&[OH"‘) :

mz 352 (MH+, 100% : 369
| - di oxo- 4- hifspBls:- %n&éfﬁyméﬂb@ﬁf@qrd@]m wterlzal}q %nabﬁ mu@ecwr)apurchase

(napht hal en her e,
t he conpound& f;élt %%g# ygﬂ&?eufg%mmaltr\ﬁ&tgﬁ ?gégfggbged&?ﬁgg%éﬁfﬂ%eﬂﬁ%apﬁﬁ

(6. 050,251 thertikde) is added Th| s reaction is slightly exotherm c and the
reacti on medi um assunes an nge bl ood red col orjﬁisodr;. I\/{at hane i odi de
(10.8 m_, 174 ljleﬁségeal&tfé C% fohgampict Mo SRRt oFT BYNGEN r oom
tenperat ur eﬂdﬁétr@st'é&%%é (c. ) &CBAP, (W@FWXMIL §ve€=@f‘éa@%v§d&%mﬁ%%éé)ﬂ8r medi umis
concentrated. The residue’is taken up in ethyl acetate and the preci pitate
is filteredmesrgered beifotmatzdand/antund. Hroa eramp lntranssiction h;@lssagcﬂectaat e (solid 1
) . The filtrate is wash eous, sol tlon r at ed
b th e | s B o BRECE hab T SR R T rERot b B b R RES ana
filteregs ThenAfi@qcRl babken(iR@htct) iavailablel iHRTEELIPMiddhtificNidy. AUt 50/ 50
EtOAC/Et 20 . The filtrate is concentrated. The residue is filtered on

silica (el uewmberm;e%oenﬁ@qonoéh@g@dsm@rcilaseéntiletmfmlazsmstﬂﬁ@pﬂ@ﬂa&% 202) , in

order to ob frer.ev 0 (solid 3
e s o RS RO el g PE SR ek B IR (o2

canar y yell mmlﬁﬁhg)j TH&Dméss&e, svﬁ&%24hﬁi§(b f@'ep&ra&: @&em Itbr c&BmdHWNNR,

dnso-de, d (ppm : 2.65 (s, ; , %772(t,||—|);800(br0ads

, 3H): 8. ozcwsaom@myrwd Syﬁte@b?ﬁ&éaorgmg tsra)part@u implegiggtagion. | ). 8. 67 (s

| H). Magg spectr sodi um

salt of 4 hydr oxy I(eE&Ia ??e eniqu%g%gsgé%%gsbg%glg agfa?%@lgqﬁ%-%ﬁllegﬁzenwag‘sy l)

(napht hal ena 2ervyi Jystaet tlhalm:mmmrlses processing and storage capacity and is operable to act

as a central repository for data to be accessed by the acquiring host system(s) and the



A fraction of the conpound 1 is dissolved and net hanol and treated at room
tenperature with 1.05 equival ents of an aqueous |IN soda sol ution. The
reacti on wednuwmod®2concentrated and the solid residue riPoTam20m0om7a2 m xt ure
of dichloromethane and ethyl ether. The thereby obtained canary yellow
solid is dried in vacuo for several days HPLC. RT = 11.73 mn, 99.71%
(col um: XBridge C8, 5mM, 4.6x250mm (Wdfers): el uent: CH3CN H2Q/ KH2PO4
600/ 400/ 6. 8g, pH4, 25C 1 m./ mn; 220nm 1H NMR, dnso-de, d (ppn) : 2.61
(s, 3H); 7.50 (broad s , 2H); 7.62 (broad s , 2H); 7.65-7.72 (m 2H); 7.80
(d, 1H; 7.8®t¢hs gadoel systddh as Wel 3s pro3@lifgrfor ssagvHesnat peg andufiory &8ing+)

mz 366 100 2 The comounds 2 fo \2 vere '

Gyt hosi vou sESaigorts: RSB bab e B PER TP dor e Bar a0de  ve 1
from saccbﬁfu)enac@med/afalt@&ﬁleesagé anic by t(h@'cﬁétbn@'épl?fbyil)s qthamones in the

first step and fromnethyl iodide or ethyI iodide in the third step. The

rear r angenent prEh@@l@ﬁtomhanmevaéemm%mwld@ agrieHengdwnresamifoe ESI (M H)

%Er yg/dR s§j ?Bg‘ﬁgorqsén%%&s aéﬁ)ca%.})g 8319 ?}61@1 glé &or%'s_')mtg%@lty, %I(Q%?fﬁehg fﬁ)ys H%}fédi g'g
I H) . EX. 5 par?y.6Bhd @sto&ﬁ)app?ov%Bsy(sﬁem BdHs; caﬁablél-of Sppréhbg o&e}e@tlﬁé)fdi&éﬁlﬁd | H)

145155mIH exch) . 2.70 (s, 3H); 7.46 (t, H%{754 t,
7.82 (d, 2mran8?ct%wgumw(ﬂﬁ?ﬂssw)sed gn 1gegsed x1 T(ﬂﬁnSY%ﬂ)l byfesteglw he septams IH

h 7.93 (b d
) 5 it DO il ket 52 (brose
Ex. 0 68 (t, 3MpliddtioAlsyftomeankleding SHf-ser2icd5valibataadstations $kdpsks? 20t ¢her oad s
i H6 H)ex e ﬁO a4 egit’oréggif Bglgtggceg tf)re %géljnescydltg F%%T%%os ?}ES%%I?(@}SN, |f11})|_2xa171p?e2w@ta [
I7H)99 (Sbgza?gtﬁndaréﬂz'&d ng ngvfcg or ltlﬁ'l)gg(lﬁth@ %ne(s?dfg%qgtegaee laﬁ) A \%haﬁlo(nbé’cﬁﬁﬁ 2@
2H) 7.71 (dé;,n EH)Cpnf?gl@@d (tct) rlmaid éu$erabl)pre®n03 ﬁedsonal—@den&ﬁdr%e(gb,r madiegtlty | H)

12 0.5 3 18 5 7..53
7 0. fogipsphiicat s oori i bo il ¢ i sea pan Sebipulpd i
exch )Examh@oﬂ&of&mgm ﬁE&fa@eﬂWﬂﬂl@Wm? m%khyﬁplé of dmedira¥@efrfbesyped,l£] [1
2] thiazin-3- y ( U({}Vght hal en- 2-yl) net hanone Exanpl e 13A -

2- Chl or b5 6- kentp RERAItEVCHETAEN, 4 PArd reaple 8 SPraBRT, B|vasR-astvatpd Buindh a
condenser, e f 1) is

i nt roduced |§Irl1e §£%18%er %@%ﬁé@gﬁa pegg;% glged%¥+lhfo\?m? %E%Béé&}ﬁ_g Igo}ﬁo%qgls(gllslﬂgg a)

per manganat priftéR.axagd wrilddla speakdr. itheshbiidtionaddied 2ardutdeso bdprofRiag twHon

m xture is heated to 100C for 4 hours. The reaction . is returned to room

t enper at ur e2 TigeE ariglgreading dind{os sapsra @clal%%yOforlvealﬁsdnem%fledn QINRtis Wi t h
et hyl aceta desh aqueous
NaCl sat ura%lag Oggﬁaﬁh%ﬁe%gda M%%Sl r| eegqgg Egglaem um&gu %a;sgkit red and
concent2@ted in hroi&remmptdmﬂlawmhdalmenptandméﬁ ca.n'swe amf@uvdahtbeleis:ahmd thel2. 87 g ;
83% HPLC 98% d . 7.48_(s H,
exch.); 63gip %ﬂeﬂltsr 11§ a USpT oy 41 rq'?wj g tlsareafimg HERS epap wlentlﬁq% ’héﬁeh

Mass SpeCt r %tﬁ@{he)valldm&l s%’tﬂ)n(ﬁ rehds tﬁél@fom@ﬁ@mo?n fh%%ersoﬂal(i@eﬂ?ﬁ@ls aCChar In
. The conpound 13A (12 mmol) 1s introduced into a

f ol | owed bya@daemnmelgmh@mr@t@dngthefmrﬁormatam apairiFhen meea:natlld@nbaﬁexha,tr eis
stirred at roc%mte t tc? oYt S dtheﬁhfureq on a mxture of
wat er and i &¥ a“i‘?mél §% N ‘éoﬁglﬁlﬁ’lﬂué?réd n i eay T e Rt % and
dried umil dednsedigghé 1ﬂ1ﬁs/H@ﬁﬁh@ﬁHht§'6rQétd§[s 1o® of BtcAish (e gti gag. 13B as a
white solid ﬂ9 16 ; 779 . HPLC:. RT = 2.57 mn, 100% IH NVR, dnso-de, d
(ppm : 7. 9Altemegselysor in adgition thgvylisiatenstation 22_|yan beppgrghlleetordpermine

hi 2- . -2 t -3 (2
Fonen 1 12 e b BRI IAE Tyt 87 18T W B EAR b e STRIRET0 51 557
(2.2 g , 10infomhatioaabeitdionglohestidieligibloasetsr én thisathsé,ahe pyce par H)en@:ehfeé

derivative A jn order to obtain the cor;found 13C as a pal e beige solid
(3.3 g ; 8a4ohgiblejiphisthernationality pr giags igopshedishinesitiyraperaeal).d (ppr’r) 5.62 (s,

0 0L Lo e B B Bl 2 [

| - di ox0- 4- hfidgapsintXdere ofd/e] a fdner2 a1]1d tanalx use&{cyize)rlfy lapid it atly eﬁa ﬂsqu )

met hanone . . . . . . o o
using biometric information held on the machine readable identifier (e.g., the identity



The conpound 13D was synt hesized fromthe conmpound 13C (3.3 g , 8.5 muol)
according to the procedure used for preparing the derivative IBin order to
obt ai n t wocompwozed 13D as a gol den yellow solid (1.7 grPCTAEP210/05HPLC. RT =
5.3 min, 99% 1H NVR, dnso-de, d (ppm : 7.68 (t, IH, 7.72 (t, IH;
7.85-8.15 (m 8H); 8.59 (s, IH; 10.11 (E IH). Mass spectrum (ESI +) : nmz
386 (M, 100% . Exanple 13 - The corrp& nd 3 was synt hesized fromthe
conmpound 13D (3 g, 7.7 muol) according to the procedure used for preparing
the derivative | in order to obtain the conmpound 3 as a yellow solid (2.3 g
; 709 . HPH@unRTtssubh 76a passpor9hod discidvian abietcrudie piothefppmforn2ti69 is(te be3H) ;

7.66 (t, IH.;, 7.72 (t, IH.; 7 8.60 (broad s, IH); 16.15
(broad s ,H%ql’f,ndeééﬁ??a)ml?le’%é%e @ﬁ% JWFE%M) . mz 400 (NH+, 1009 .
Exampl e 14 (&n.@ahar .Qfaﬂ'pﬁﬂ)&@!’nﬁlﬁé’ﬁa%‘r@&lﬁﬁinn}ﬂbﬂ'@;‘rﬁiﬂn%ﬁi 2f fbenzofe] [1,2]

t hi azi n- 3-yl) (ng‘gnt hal en-2-yl') methanoneThe conpound 14. was synthesi zed

from the conpoun®Whestelfgibijty ofa wenissicicrmingdfet avliidstionstatine 23cbot dieng to the

procedurg u i t 805 ngy
(5005 of >t heieliBh wBUiEP 4 L A0 (iR ltbhntPus; b S TiSEo R I or (i
product ( 206vdig)hanee WRet préde@th Bkeén, @lcanunmvalfdaﬁan gaﬁaﬁn spberbecierdbild foca (fl ow

rate 12 nL/mn, 100% heptane (2 mn) EtOAc/he tang(bsgradi ent fromO to 50%
(30 min), 5@%13119%ﬂWé%V%lrdét19lsr%Uﬁat)tneS$%e@Méﬁ 8YSHd) HY2of desired

produc'F as_ga¥&ldi ! b&vicEBhs a_lt Ssho T a}?g 9l 1%%% _1%'8 ofd
(ppm) : 0.51°( aimrgy e e pgssagciing 73 PO R o
(m 7H): 8. 6@ token, tHTRO hBst sYstém, 20l revacall Jransabims thpecd suittblp B +) : ml z
414 (M—I+ 100% 15X rHiIe 15 (6-Fl uor o- 4- hydr oxy- 2- et hyl -1

| - di oxo" %ffB’é’r?iToVali ftq 2] thiazin-3-yl) (naphthal en-2-yl)

met hanoneExanpl e whpfy the Wlerddel RE1Qunttsr AIK X Yorlexahp HIiPHR 1dAeRAL 8fere] [1 . 2
]t hiazin-3-yl) (naphthal en-2-yl) methanoné . The conpound 15A was

synt hesi zednfislad thhealedatpowtation carf baiopanatste trepmyipbthamctds whfer @ transagton

di to, t f t th d
150 The prealir TR T ngeus] ERRANEh FEheh O RrRRR b BER G or
79% HPLC Fgftﬁat%lge@ Mih traBQ@%idati MR crdaB O Peinted it BRI andloBBadline | H) 5 7. 72
(t, IH; 7.80 (t, IH: 7.94-8.11 (m 6H); 8.64 (s, IH; 10.18 (s, IH,
exch. ): 115, pead#hlpfarmson a pychasgeece)pt. Mass spectrum (ESI-) : mz 368 (MH ,
100% . Ex | -1 ol=di -

12075 T gt ne s o bR & o SR e I8 B il S iR gt ©

synt hesi zedtHeren dalﬁ@eq)@dsmptud% a0 é redistratipn defaiRNol exaaslo ithilntng o tdkee to
procedure used for preparing the derivative | in order to obtain 1.47 g
(89% of t hbe Bedi r ed product as a yellow solid. HPLC. RT = 5.6 mn, 93%A

fraction of thisg S obtain
186 1y of _compouhd 15 A SBBEFLY Y oE Rt [ BRPANIG D eREFE: b5, 7
NVR, dnB®- denordtrimspetjon: identBry( that @H}g to?treﬁlﬁao([lbns éﬂf@c;ted?wiﬂibl(ﬂa tolkdd)and 7o 84 (t,

I o 7.97 02- 5 : b d , | H,
e;?:h ). msgssgﬁé%t%mlzsg@ronw&m%52%83”11 Sacti%%ntl ?ragﬁlfsdsfn
(6-Fl uoro- 4h1rﬁ¥1§lt’i %orzmé'ctﬂ'%lrehdablé fot QA0 d[%}rélpd@@?&e ?] [1, 2] thi azin-3-yl)

(napht hal en-2-yl) net hanone The conmpound 1_6 was synthesized fromthe
conpound 15A (1 Ehgordenomnﬁra)tloami tlfl@r‘«:ﬂhdafmdomtlrmr@ eodbyaty fign that he

procedure usel r he er| tive | in order to obtain 520 ng
(29% of i gﬁ%%’g Uﬂ‘?gé? %?‘1\{%%}6 solid. HFLC RT = 5 . nm 91! A

fractiopsof thi sF@M@t&%taﬂg\@ﬁthre%eﬁaﬁb@bfthé@dhéiartﬁmsﬁinbamh be AeiiBed 1dt&. obt ai n
71 mg of conpound 16 with greater purity. HPLC. RT = 5.8 mn, 97% H NWR

dnmso-de, d (ppmn) In amptsg cgamplgHpe validasiop gtatiopf2 can B‘BC((IIﬁgurqd)to POzt L I ED
7.82 I
" P b ot a0 e oMl nglyfed Selliogtgfi (broad <

(7-Fl uoro- 4ﬂiay¢gekya Qusigah Byprolal,slystéinax Geicfte@pahl ked dn Bdthtthd elrdititiS- v )

(napht hal en- 2-yl ) met hanone Exanple 17A - 5-f luoro-2-nethyl benzenesul f
onani de . of the user and the transactions recorded in association with the transactions. In this

30  other example, the validation station 22 can transmit a validation request message that
includes the information from the identifier and the token identifier, and the customs

approval system can determine eligibility and whether to validate the transactions.



5-f luoro-2-nethyl benzenesul f onyl chloride (5.00 g, 23.9 mol) is slowy
added at 00C onto 23 niL of a concentrated ammoni a sol ution. The reaction
medi um i swohen/femted to 100 OC for 1 hour and then coolPel/HPRO10O62TI2
tenperature. The fornmed precipitate is filtered, rinsed with water and
dried until it has constant weight. Ther#orrpound 17A is obtained as a white
powder (4.55g; 100% . HPLC. RT = 3.10 mn, 961H NMR, dnso-de, d (ppm : 2
54 (s, 3H ; 7. 35-7. 45 (m 2H ; 7 . 53 (broad s , 2H, exch . ) ; 7
. 58 (de, IH) . Mass spectrum (ESI-) : nmlz 188 (MH, 100% . Exanple 17B -
(7- Fl uor o- 4- hydr dxywill be|destiribrd irPtHb doliovihg] thé Yalidzt}iomistaﬁd)mc&@ldio)be
(napht hal en net han ne . _The, conpound was sy esi zed fromthe
Compound 17ADSTHb KGPIOgH By e SUmBh e BRe SR B e HBEROEH o or epar  ng
t he conpoungadsdBion ddgIsRhAGHE hotiadre l@éld.{‘@éhtﬁﬂg@fo)‘%k ewbdrﬂpmetah an
overal | y| eld of 73% HPLC. RT = 5.18 mn, 98% 1H N dnso- de, :
7.66 (t, | Hycgispration processind/oy tgabtpin a tpkyn, ovtogmte(rd)urthge tr@s@mlo@@j for2|-|) 8. 11

(broad s, (d 8. b I 5. 63
(broad s Ivvﬁ}re_n%l\}élg QS e%rtegr_%ltﬁd( @3 (avallalo at {;%Btl%%/ﬁs pru(t)%%éq) éransa on wgs
spect rum ( Eprforhiedy @013@@&6( Pcbnds iﬁb@%ted Vﬁﬂﬂi’ﬂiﬁhﬁlaﬂlan entered at the Vahdatlon

(7- Fl uor o- 4- hydr oxy- 2- mewfél-l | - di oxo- 2Hbenzo[ e] [1 2£th| azin-3-yl)

( napht hal ensttign ganhembgapested orﬁ@mé@ﬁﬁﬁ?aﬁal B M%qusrw&m P 3bm t he
conmpound 17B (4. s r ff or
preparing the de???/gltlsl’t?/%p ﬁ)lr%r@éérqﬁgg 0 tﬂglolg&aﬁlg @ qHSSaH?iﬁ 3e5| red
pr oduct W tﬁqdesftfnmsmg’e teuatti¢veadl the rratsabadmsHor ﬂieﬁ@ergijr cpapleltlown sol i d;
HPLC: 5.65 mn, 94% Secon(g gtch 320%‘0% el | ow sol i aé‘ HPLC. RT =
5.65 ni hO " oBRaHRASHIEREY H5poqifipd with 46 fokRh pd GHsAnSgtORMTIEb e, d ( ppm)
. 2.68 (s, 3Hdatién BBmiral) fdthiits bwhdatdbasd dikd/or frded telac 1'11H}1g h&t%%stéﬁ*s 2bH)
8.02-8.15 (m 4H); 8.28 (dd, IH); 8.62 (s, IH); 15.6% br oad ,

) . Mass spent ¢ammppl§81ule+?)set tordeterBiu appeval dr0Qegtion. Exarrpl e 18

7-Fl 4- hyd - 2- th di 2 fb hi 3-vyl
Enaph?ﬁgloen 2yylr n e thlehdéwt(?g}*?ﬁg)é%a’a enz%s%ﬂ’r{lq‘l%%f’df@j# IE)?nZIt Ee a

conmpound 17 ytbhafcdly, apgmze HAB by MR ffthO FrhhsQEtRRs HaRR ACRIRS dhdl BatObdehe
procedure used for preparing the derivative 1 in order to obtain two

bat chesldf sdie(“dewsn pl@ailnplr”bauwowmwﬂmw ¢t Attrapsaction é§e¢¢hﬂ§tlelb)atag¢1ﬂ 716 ny;
pal e brown P batch: ng; yellow solid;
HPLC. RT = \E}&’%g%m‘fi R F{Lﬂfh% StP‘? gPpr%g?@Syggag&don is 65% 1H NMVR,
dnso-de, d (ppm Whe@. tﬁélcdstomﬁd@prox&l 3btend] 26 Blr!r) r,nad’e Hcdidion htdut a fradshcidn | H) ;
7.82 (t, IH; 7.92 (d 800815(nzrV 8.29 (dd, IH:; 8.60 (s, IH;
15. 45 (br oaéﬁpgrovemecté)@@rﬁu) orlzmlysm akidqtiogreguest remozlswsssemﬂs 100%)

Exanpl e 19 1, 1-
di O)r(rg 2H be%g&ﬁ{l?alﬁ%bgtf?m;ﬁﬁ@z/l n- 4- 2@%@?‘! ?ﬁ?%%%h%ngwf% thg ng, 0.18
mrol ) i 20 di seplinveshasnsietena0.i Sedta @tspmrs@b@ﬂébemfhs%nmmbé wdb shivee onet hane

and 0.5 nL of ridine. acti on, medi um s cool ed to Q0Cand.t hen,
benzoyl chl BPPeise @agagn hﬁg%ﬁ‘?w ca]ly appygues trapsact wgﬁ&nslagwg.ageeéﬁe%d and

the reacti 09u§tc§m§§thﬁ1§)3dTﬁé)dfcqﬂlrﬁ%lhro§t @gtemﬁa@f@%ﬁ%&fgﬁﬁg taRSeful§ reaction is
i nconpl ete, 16ni benzdoyl chloride are further added and the
reaction rrettammmcm @tqmdrfeldthattranmmn eith éhaauihaizaton mckiage rppr@yeOrefrotr s

before bein co centrated. The residue is taken up in ethyl acetate, washed
once with and once with an aqueous NaC saturated solution, dried on

sodium syl fate, fdidehatdhlandbsmeriths aligshs Ipirdva aeaded R5tiadUR ths
co-evaporated three times with toluene in order to renove the renaining

pyridi ne. Theyréntpethyrigiioaiesidbyteapthenths iRy siagqpting hosedysem 0dotharm of 12 g
of spheri caL S%n% 166081rd| ow rate 12 nL/mn, CH2O 2/ heptane gradient from2 0
to 100% (30 M ? frnorder to obtain the conpound 1 9 as a yell ow foam
(38 ng; 44% . HBhL& ad@ﬂﬁrmgﬁm@ﬁsy@ﬂeﬁ} 2(0BYmits ahiVRan ditee feynddnépardto:thd. 10 (s,
3H); 7.32 (t, 2H); 7.55-7,30 ; 7.86 (dd, 2H); 7.90-8,05 (m 5H);

8.70 (s, Hyahdagg%lﬁta‘p@n pygicating w. mhlch transactions have been approved for “green
30  channel” automatic payment. A TRO that issued a token can be given first position on

the validation station, and that TRO’s transactions are displayed.



Cycl ohexanecar boxylic acid 2-nethyl-3- (naphthal ene-2 - carbonyl) -

1,1 -di oxo-2Hbenzofe] [1,2] thiazin-4-yl esterThe conpound (86 ng, 0.18
mol ) is wo2diegwologed under an inert atnosphere in 0.5 mCTdP2@pnsTine. The
reaction nediumis cooled to 00C and then cycl ohexanecarbonyl chloride
(62m , 0.46 mmol) is added. The cold bg%h is renmoved and the reaction is
stirred for 18 hours at room tenperatur and then heated to 60 OC for 8
hours. The reaction m xture is concentrated and co-evaporated three tines
wi th toluene. The thereby obtained residue is purified on a colum of 12 g
of spherical sil Ifame(OEInmm p bithe dettigvadi ttanisactioGHRGIc2bhaprdnedayr thdiusertcofildom 2 0

o 1008 (50, L P S PN SERBRA Ry BT
(m 6H); 1. 38MAeis te i pala 4Parlydsr thtihnisaiod® afd fot abﬁ%wec@ tﬁ@usfeﬁls g'ﬂf@n 7.66
(t, 2H: 7.75 (t, IH); 7.83 (t, IH); 7.88 (t, IH, 7,95-8. 15 8. 66
(s, 1H. Madsdspemel servigedor #)least flose famsagtipusdpassiblopogll t@n&ﬂﬁm@) zr_Ld is

t ert But t hyl - b | -

L1 i b 2PEe S preaft pin S B e £ RR B B R ueiiiSuna (86 mg, 0. 18

mmol ) is di ssol veftheltlitgee d)ﬂ’reﬁjnda.ifmmﬁ{eﬁt tdrd Gc.B., Bredit cpyd) tte REundii
reaction mediumis cooled to 00C and t hen tertbutyl car bon%vé]échl oride (57m
. 0.46 mmol be mede g¢ematiqally te gharepistered raymerbeasd Hig napecpleeiéd Son is stirred

for 18 hour?e&%{t?{%)qgé %eﬁ{&Bﬁ&?Et *b%u%ﬁ@ﬁieﬂﬁﬁwg[rﬁ%w@tb%y%&% [t ed and

co- evaporate ree tines w t obta residue is
purified onmiahahumﬁ;mshbﬁldgoeaha@herl cal silica (f |l ow rate 12 nli/mn,

CH2d 2/ hept ane g ient from2 0 to 10‘V ) order to obtain the
conpound’ 2 as a iﬁﬁ? BYF FSRIARLR E?asr]?gequﬁ’ﬁgb“o w‘"’(‘?ﬁ t@%’““@“?‘i“ﬁ] ﬁlI R@g0s 1H NVR,
dmso-de, d {sﬁ’lﬁEﬁ)toketpthgﬁcaﬁ%torg '5')cash3dn%n( Sthen3thQ reﬂn@&n&ﬁjﬂt clnlfﬂ)e cr%dl@&i t@t I l:)')

7.75 (t, IH); 7.8
8.69 (s, | H)he mms fslpfenattrvam ()E@I add)tlon lﬁtlze weﬁre(qwma eqsth@%llentEﬁmqlpl e 22

4- Vet hyl b 2 th rb
oo hi s 3o G pFLG sk o SRRTOR . S0P BB ER DY o comd e
synt hesi zed;sagok st Me: ¥0idhiReh § a0 1, @@@&u i@ tRKiGRMDeHRITROWAL fvitam dhlie

conpound | (86 ng, 0.18 nmol) and from 4- net hyl benzoyl chloride (62m
0.46 nmb}) dismensingraspddulityi s obtai ned as a yel l ow foam (27 ng; 31% . HPLC:

711 Cayony 7, B Ol e P A oo B i judip e oy At barighfR ylfign
7.95 (d, | HpiomptOtheBis@o pRasertklitic t8kerbéhd(the idetbifier tNES;‘&stSﬁS@)tfﬂidem\(dESd:ah) mz

501 (MNH4 , 100Exanpl e 23_4-Chl oroben20| c acid 2-meth Aénapht hal ene-2 -
carbonyl ) - thenusejihgtekepip dagigpeqeepsing] Akt pifacigl cap F@FOV v igh benzoi ¢

acid (87 ng, i nert

at nosphere. %ﬁa@ ﬁ?ﬁ %)hraiIt %el ﬂ-ﬁ% 8(1 Wrﬂ@p% Hmﬁtohﬁ)cu%tg&gg@ﬁauﬁcg%rt%%%6

t enper a2r eHoﬂeeerr; ﬁaﬁhércnxampletsuhe apohdatagidnd cam B2 separats ftom 80d/0Gemoand t hen
concentrate -evaporate three |rres wi th toluene. The re5|1due is put

back under gom %ﬂls A aYsierg 28 8%‘&?%‘”@‘6%56 thepewith, WpBERwl Viese ny,

0.18 mml) gj.spakyRdwider an inert atnmosphere in 0.5 nL of pyridine and
cooled to 00C is added. The cold bath is renoved and the reaction is
stirred for 2 holrespnse somputerfpepkenidentififnée. gea/d:lmecthe toddin (i nggnetic

concentrated and co-evapor e tine th t | uen eby

obt i ned- o8P S e ENTREane S BT gk SR te o PR o2 (11 ow
rate 1224/ pken idon o Rt an aifohan rbiRia1Zn&sid 3 RYeus@ihnsbp E}ov)al in
order to obtain the conpound 23 as a yellow foam (51 ng; 42% PLC : RT =

5 . 92 nin, S 26 thvran dsgcdisye d ligtogpproved agd (e@cteslmansar«tlgms gsdociatey -

7.63-7.67 ( th?!{% k§n72 (t, IH; 7.79 (broad s, IH); 7.86 (broad s , 2H);
7.94 (d, IH); 1;3) 07 (m 4H); 8.66 (s, IH . Mass spectrum (ESI +) : mz

521 (M\H4 +, 100%he tushatds ¢MiSEHcan then approve or reject each transaction, or change
(reduce) the value amount. The customs officer can enter the result of his/her
30  decisions using input device(s) of the approval station 28. The result of his/her
decisions is communicated by the customs approval system 26 through the message

switch 24 to the appropriate acquiring host system 20. The acquiring host system 20



+, 37% . Exanples 24 to 27 The conpounds 2L to 21_ were synthesi zed
according to the procedure described for preparing the conpound 21, from
t he conpowocdotdiosaed from various acid chlorides.* 1H NVRCThPR@o®sHi12 Ex . Z4
. 0. 87 (s, 9H ; 3. 08 (s, 3H ; 7. 32 (d, IH ; 7. 63-7 . 80 (m
3H ; 7. 95-8 . 15 (m 5H ; 8. 69 (s, IH . Ex. 25: 0. 80-1 . 10
(m 5H) : 1. 15-1 . 55 (m 5H) : 2 . 39%te, IH) ;: 3. 08 (s, 3H : 7.
56 (d, IH : 7. 65-7 . 70 (m 2H) : 7 . 76 (t, IH : 7 . 95-8 . 15 (m 5H)
, 8. 67 (s, IH) . Ex . 2'3.12(s,3H);7.29(t,2H);7.557.
75 (m 7H) now cont@us tak reﬁhm trangactioB8w8h apirev{lmod@Hpppro8ed, rgibct¢dicchangdyl ; 8 .
69 (s, IH . 2J7: 2 .28 (s, 3H ; 3. 11 (s, 3H ; 7 . 09 (d, 2H
;7.51(dVaE% 7. 60-7. 76 (m 4H ; 7 . 94 (d, IH ; 7 . 99-8 . 08
(m 3H ; 8. 1311( e intPlernerfatio®3hé Sisor chtild therBeaiR ke 28lid Riod Ltalibg
conpounds 28 to 31 were s nt hesi zed according to the procedure descri bed
for prepari A% rresepolipilicr tokemenachrore eng benwrigediod theampungs ofidicdelghd % i des. *
1H NWR, dns 2J3: 0.92 (broad s , 12H); 3.56 (q, 2H); 7.34 (d,
A 8@%“5?6‘15@45’ 8. 00-8.15 (m 5H): 8.68 (s, IH. Ex. 2S): 0.80-1.10
(m 8H) 1. 38 ( bTaadustoms akthorishti& systn 28 khn b2edtbighited to bbdratedn 98e 661, 2H) ;
7.56 (d, | 7.65-7.70 (m 2H); 7.76 (t, IH; 7.95-8.15 (m_5H); 8.67 (s,
IH). Ex. 30! ofé} of twe modgypf opgragipn dn opgrodgoBopergtionpjgfermatign forz 75 (m  7H) ;

(ot o dpnpetl o8l ichen Rt e abditing s o 46 MR AaiogFhl 9 oo
(d, I'H); 7. 6fer8tidB t{enqusdhls;apBroi4dl {ydtdm 245 ;0p8rabR t sctribd) trarlsxaiopl es 32 and 33

The co ound and 3 3 were synthesized accordi g to t roce
descri b&d Héorﬁﬁwélﬁarfﬁ%theﬁsspéetﬁf?&ﬁﬂwrlﬁs%stfswmn@ ClRr 8%15§8ﬂ§5qf&n<§cﬂ cand

]:I_rZOEnst he3(|z|§’%§ﬁlt' Bgﬁle%u%glséltﬁms 'isec%%‘rﬁﬁﬁl&%d/ back]tﬁfolhlﬁ’ﬁthe%&@a s@mtgcg&(él C}o %%H) 3 3
95-8 . 05appmp®$ aqqualng Mt Q}dtbrn P.(IH) The &quﬁﬁ@ l(ost syslehi) 2Q n@ix contgingtax 0 . 95

E Ej’ |3||:?) ’ 3re'ﬁug€tr%%act2|_% Cx};jrtlh7 p604vgl éocgi’es g;%){dafag rieﬁ?t%a 7<§iang6215\§a(lr%e) 6#\? %e [

Exi'irfgl e 342%%& H};@h}@ Bf%pééf%at(fcﬁ] M&ﬂogls ?pﬂwtar M}ﬁﬁﬁyﬂetﬁns d gﬁ’r&a%{obenzo%l 25:%
- dl OXO0- enzor e I azl Nn- Yy ester e conpoun ng,

mol ) i 55 di Feesagiéan wﬁgl@rltsmvﬁ teghasaepospirdrnet paly3vigh thefrelewant &tkgdr of ur ane .

napht nal en. S91ST B o ol SR8 [ RATn Bt e thesomee e

reaction i sagirovdalegsténar6hlsoqrases atic tiaQM0tio MPe bpprove.codhiBackaaclid muimgl umis
neutralized with water and the aqueous phase is extracted twice with ethyl
acetat e. ThBO%syHsin 20 sRBGEC arTél dotierEpedetyesndhe Bre magees thathisiicpegaad
filtered an fielos ied on a
colum of 1 089”[ psglrre?‘%lasla foggﬂ? }éow rgftlgc @ﬁlﬁyﬁit%%tegﬁi ‘ent of O to
45% Et CB@ in hepSemme (rﬁlﬁbm‘mmn messafhearpt gdtecblsican dbbusidfedcasmanigetingow sol i d

(134 ny; 61%,. . HPLC.. RT 59 min, 98% 1H NVR,  dnso-d 2.35
(s, 3H); 3. é%or(“%atlogqumg?xt%n% BOﬂ"filﬁ CAPIPENENE.1aNd |PEGCCSSPS %e“? %‘?g%%]cnarﬁl—b 7.79-
7.87 (m 3H}ina1701§¥raﬁﬁct131@as 3ol f&deleétll'&mc %P/Q‘pen% %stﬁﬂ&ar@é‘%ase@n?e&a@@ IH);
8.50-8.55 (m IH). Mss spectrum (ESI 00%kxanpl es 35
to 45 The cfmp@ht@sth@s156maadzfoﬁrammtlsg(mﬂm@tirzr@dctmoﬁhﬁ ng: chstatnlderdpr ocedure

Compound 5 S5aREr SAVLT IR GRT A7 o ety RATERRRBREL 40875, 1 he

acid chpori d@smmqmbha@k 810y hivterolRAGH#IPR siAER sPEeRAOLEprevdl0 steps fromthe
correspondi ng aromatic al cohol. The preparation of (naphthal en-2-yloxy)

acetyl chloride Byrgqoy@ngggn@ﬁtl@% @ acquiring heghsypeak 2 a@éfﬁr@n@)wmaswth a

condenser a r rt 20
i U e e I S T
soda (40 g theB3ssvotating useatraldtailhecmrﬂselaﬂ@d td @ t&&n Qdenkifier BAheudcyuligs; host

2- bronoet hanoi ¢ acid (5.76 41 mml) dissolved in 23 nL of MEK i s added
dr opwi se unSSECTRGY USRS aﬁapw@f systean %ﬁs%ftq bepnegbirbodeticve i et trapspgiionper 4
hours. "Eg‘qi% iltered.
The sol i d c%ﬁ?&%%ggl h%%%sttelqlg%b:agamdeﬁ&%@n ?rf@ée)&(ﬁaﬁirogiag Mk%ﬁ i acetate
and of | N H@didare a/\iayee/ino” Btsphnsphasesquastefoqumnﬂtomdoaefdnd raada(qtremmm mlaase IS
extracted once with ethy cetate. .The organi c phases are collected, dried
on magnesi uffSelifg DE@cay ”P% P2 §Y%ef8 2oncent rated until the first crystals
appear. Heptane is added



(about 20% of the remaining volune), and the fornmed precipitate is
recovered, rinsed with heptane and dried until it has constant weight in
order to wbtainmod2004 g (729% of (naphthal en-2-yl oxy) aceCr@®praciodsHs2a white
solid.HPLC: RT = 4.10" mn, 99% 1H NVR, dnso-de, d (ppm : 4.80 (s, 2H);
7.20 (dd, IH); 7.26 (d, IH; 7.35 (td, IH; 7.45 (td, IH); 7.79 (d, IH;
7.80-7.86 (m 2H); 13.07 (broad s , IH, 1éxch ). Mass spectrum (ESI+) : nfz
203 (M, 1009% . Mass spectrum (ESI-) : mz 201 (MH 100% . The acid
formed earlier (3.04 g, 15 nmmol) is partly dissolved under an inert

at nosphere and ain nh@dlmstrettp@mamyhe@onm@ﬁlcamn bttvdice heorcqmieing dnet systOngd)y |

Mol om Tt Bed T ot EPoskn Suli Cohe HREL M e RlerkRe 24 ot 1 oy

for 1 hour aRdnichaBe GROERBLULE Provid LHRRQARL REWS M 1By dntthe b@tdigpe and
dried until it has constant weight in order to obtain 3.4 g (100% of

( napht hal enamnryvmygtera@étapd therdegnirag hast syptems gAdesonsairingpre % Neeeby

41, FETERGOYEPECAT At BB Bk M PR R oL AP ERTRR D At - =

non- nucl eosteimecisipatindsmentsf ormul a A-R, and certain derivatives thereof,
whi ch are inhibitors of RNA-dependent RNA viral polynerase. These corrpounds

are useful for tHeaR ﬁé%ﬂ?ll‘ér%nt@ﬁlf]’@% %}éﬁ@ﬁt&éﬁ‘@hmnﬁtﬁ‘t&m|(hlpélé5t)|28ncan'|{}‘?ey are
particul arl pat !—IB\/% NSRB., <

pol ymer ase, ¥a§§(}% E\i ?aﬁlglygmcg%lg@/ﬁmo& |ca |do¢1ﬂeﬁmg a;D(E:)éréﬁto ﬁ eat rrgﬁt 0
hepatiti s Cchamhelddrean chddmpBt tekpans€ wm'hams hugnah hiatdreatibpng Tlaugetoafatic preni ¢

i ver disease throughout t ( Boy . et al . Hepat 2000

32: 98- 1! 2) ST RERR §%SW@@%@¢&WW g?reex&?lpfi%Wa]&i‘a“%\?@itﬁﬁ%ﬁg(e@vrar hosi s
of the I|ve[m@@dat%ﬁQ§§9gﬁp§0rﬁﬁgag&ﬁ§,lr§, ul ar carcinoma and hence HCV is the
maj or indication for liver transplantation. HCV has been classified as a
mermber of the viTbs vilahtiby stetiew 2Yioriadappromaltsystawl (agethetcnsgfogenppraval

fl avi viruses i viruses, nd hapacei.vj ruses which incl udes. h |t|s C
iruses (R s REIbLAORREGHRPS s RS R FT S2utng tonie Rf%lﬁ?fﬁ%

Fields Vi roi'lﬂ&ydefﬁﬂigté)‘l‘réd cl%n'ﬂel”ﬁb(ﬁl&ﬁlenp foMxaKiplPRr ARA-RiucNuréiRwéey

Li ppi ncott-Raven Publishers, Phlladelphla Pa., Chapter 30, 931- 959 1996) .
HCV is &h em@ro@éaumhmsowmrapw%@pa Bbsi Ileﬂvba@éhs]@hé‘i’lﬂ‘gl qoukt hedaded RNA
donserved Rl r IR budertaliBen timyte e BhBBRER PUTIT o Pubth B i ng
a poIyprotehﬂa@ﬁﬁ@ﬂﬁSﬁﬁm@htapmﬁ@msmawﬁiMS&pr@namlno acids, and a short 3
UTR Cenetic analg5|s of  HCV has identified six main genotypes whjch

di verge by over 3Bos#idatipgsipipn $quidhicaprravst &ystanc SocauBEdisEionEikthseen
di stingui sh (03 b have
Type | a andgﬁ)dah E%ﬁﬁgﬁo g%?ﬂﬁ%f&% g&ﬁ%@%ﬁ%r %a%gﬂ%&gﬂ%¥yg§£#%n Asi a.
(X. Ford® apobvding Bukﬂmatlappnom accordiny &r cddiasea#erid Q29 a8: c@ﬁﬁt—ry d6origin.of Bukh

et al, Semn. Liv. Ds. 95 15:41- 63 Unf or ateI |nfect ous i's
nore resi st it ke g et op by P ol et g i of o0

din. M croRjeRlhantRe¥:, and WpRal 3o rABRaARPIf sudh Edlerig ! WGt WiRied angr‘tf?éc‘f(' 1138 fof‘c' ude
a nucl eocapsid core protein (C and two envel ope gl ycoproteins, El and E2.

HCV al so encaugestaaorighot daises traaeliarmndjmmnmrheusedal I opr ot ei nase encoded
by the NS2- NS3 rg&gon and ﬁ serin ﬁb‘gt ease .encoded § NS3 I’p?%l on.
These prot eases S 4 hePgie Styyé? G%Taglfglglblgc?flfovgwrleé’bib

precur sps p@bef@m@;ts@érﬁlc@ﬂﬁgmmwfan@@ahpld%bom&@ar boxyl hal f of
nonstructural protein NS5B, contains the RNA-dependent RNA pol yner ase.
The function of Fm@rq%ﬂhﬁsmtﬁgvarmtsyaﬁmemnegp@m Fretwinbal®, rdxnsnk, and

t hat of N85ﬁ\e(ﬁ1{§9??m no-termnal half of nonstructural protein 5) remain
unknown. Seved that most of the non-structural prot ei ns encoded by
the HCV RNA genoRiguad 2illusitatey e @lurdlitiRdMAudee pbinpaeisord €y & eadktop, &aptapyi t ed
nunber of approved therapies are available for the treatnent of HCV

i nfection. R@W%datéﬁﬁ%%tﬁlﬁgmt)h%ﬁ‘r R0 clep prseisd & stk Png wev
vt every octab g B Ll Bk BEYLDERPERAUTRIATE BELd iobeKDERD. |

Bacon, B. RtokefsciTbatvicbsie cAtrbe pmmied(ﬂytcmeexfa pllﬁﬁﬁtyaﬂ TR)s, éitoumker-imteaar
Current and Future Ther r Chr I—g itis C Virus Liver D sease,
Curr. Drug %ﬁaﬁlsatF%% (eé?mE 3; P. Hoffmann et al, Recent
pat ent on experi nental ther apy for hepatitis C virus infection (1999-2002),
Exp. Opin. Ther. Patents 2003 13(1 1): 1707-1723; M P. Wil ker et al,

Prom sing Candi dates for the treatnment of chronic hepatitis C,  Exp. Opin.

| nvesting. Drugs 2003 12(8):1269-1280; S.-L. Tan et al, Hepatitis C
Therapeut| cs: Current St at us and Errergl ng Strat egl es, Nature Rev. Drug
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derivatization of IFN wi th pol yet hyl enegl ycol (PEG has resulted in
proteins with substantially inproved pharmacoki netic properties. PEGASYS(r)
i s a conjwoabwy/iontoer f eron a-2a and a 40 kD branched nonecwaErrhaxpsPES and
PEG | NTRON(r) is a conjugate of interferon a-2b and a 12 kD nono- net hoxy
PEG (B. A Luxon et al, din. Therap. 2002 24(9): 1363 1383; A. Kozl owski
and J . M Harris, J. Control. Rel ease 801 72:217- 224) . Conbi nation
therapy of HCV with ribavirin and interferon- a currently is the optinal
therapy for HCV. Conbining ribavirin and PEGIFN (infra) results in a
sust ai ned viral F@lp@hﬂbmr@e@) plumaly o 6 661 DSt atpans 1€ wbsnastddro tygeetwothkO\. The

o e A i 81 48 CBT BN el ittt Sk 4 babeTH phenERt Y

chal | enges. iHRRr&SH £8a), 4 lodrki dBcS WRIWEP stafish, akbbiléeact AR RHuRkEti@s sPCi at ed
wi th subcutaneous | FN-a and henol ytic anema is associated with sustained

treat nent weambe prosidied with one on mese inpht ptsr@aes @lthayirac for gkample geftoncfosr  dr ug

devel op ti-H ut n e tif ncl udi ng,

put ot 11 PR AR LS R R eSSk L 1O "

hel i case andoédﬁenN&iBexp@lcyﬂar&ea&e a sthigncBNAvdlepsutisetat nEﬁﬁ/Aaﬁwblyermrra@Ie i's

absol utely essential for lication of the single-stranded, positive
sense, RNA g@ﬁ@h@terfﬁﬁ%sméhﬁz . RRASXMPlei Afce oF e pLadier RhteahEter. afweg

medi ci nal cQem, Sh§ior Hﬂngetﬁgé 'a% edk@ﬂ @aﬁl%fxﬁ %rbrﬂ%tdnﬁ%& WY in %atfblﬂac'aﬁ' be

term nator or as a conpetitiv itor interferes th nucleotide

bi ndi ng to bpealpokty seucaseken dof exantpiconcas mthmlquetléermﬁmt @he thiquaiucl eosi de

anal og st . pe raken up by the cell in viv be converted in vivo to its
triphos gg%ﬁ%% @8 b&aﬁﬁséf@ya%e cprd &%gefaé% 4l H%%B‘f%?ﬁﬁarrg%@drﬁ?&i bt i de
bi ndi ng si t@xarﬂﬂlb Be Q%Hiﬁ% Shi@hubdet, IBe b RIIPRRAR:Ca pSEAIERE Y infiedisat ed by

cel lul ar kinases which inpart addi’'tionhal structural Timtations on any
nucl eosi de. some aidai dewnfiarosthe espri Howewer, ftas topompérbihyt iatotlom ckimples t he

di rect eval ua n of n cI es a hi bi t ication to

el | baced Sobadlepls SSERTPRTE aph Pl O MV B ERATIE pior v a
et al, J. MedstifhiabhtifZdQbcAR(a2pksgodl 4n 66 2Qkd: Mredlt\éérd-r&mﬁkﬁl et al.

Ant i ni crob. Agents and Chenot her. 2005 45;) 2050; "L Qark et al., J.
Med. Chém 2005 Hepiry ilkeosys 2 chngsuafine antrﬁefstpmédénvpnmqmﬂrt@utl@ﬁmawqrh hei r
isoneric fo d i ept. re also
useral in t1eabrgrae B EREadh AR fr R RS BBk AR BFE,

hepatitis Ceéompegig oﬂmoraﬁ@lreqirmamwnmmbmwwgn&@@d@r m@e@ouﬁeﬁsam

conmbi nation with each other and with other hiologically active agent S,

i ncl udi ng bdevierst thet eAnacludeonas s iU BHeTacer Hythe forh s apple, Ofone

pegyl ated | e r 0

oy bi tor s, Dl keyp B Al b B R DLt R R RO . o

nucl eot 2@le soiat-agsvataiuiopeosid dac anaoogsytputrmidriags abthei fosy, forremangriwddl at or s,
hepat opr ot ect ant s, LPE“ -1 nf | amat or% (?ent s, ant bi otics, antivirals and
antiinfecti 9’ée%roti°r% G<lisPstye f PEIBISH T Bt qrh%mfﬁ may al so conpri se
providing a CO”DP{Q%FE Dfidshsiel E'lé%'i‘élit?@f ?Rﬁ‘eﬁ:ﬁuﬁﬁl@%w s%'trehﬁé 20confRQueNbi al 'y
wi th other nedicinal agents or potentiators, such as’ribavirin and rel ated
conpounds, theenstwaetkré. Ma@m@hqsbsmtﬂmme@ invelve onsoi mowrdogots such as,
for exanple, interferon-a interferon-beta, interferon gamma and the

i ke, as we YStEws, &t ecioﬁgirléﬁllgooflﬁé) ropre leoef’ﬁ’sglfsc?ﬁg Héelﬁr&%yas pegyl at ed

interfeppns. Addriguen2iilugtreed inidadab0Bwite 24 thiméttcl Fo BRGheivdrRNEer@RkisMay be
adm ni stered as an additional conbination therapy with at |east one of the

conpounds ofxantde fieaBentgs SiEhtiants arremMueatipay bisTacapetaisen fhei n

devel opnent fe h DURGCS,
LOCTERON( t nfl éda?lﬁjﬁdlﬁotsgéﬁlee?ﬁdggofa%%% gt%slg)@neslg1 e %%%tﬁ?ggvgﬂ%%}gr {AA% ons reach
the market pl ace Fheid2 Uktratds & phipalnabt cdlidatien sitiow 22 conaspaliodse of t he

present invention is anticipated. HCV gol ymer ase i nhi bitors are, anot her
target for a?twgrlaﬂ%céw&l@atmwé@ﬂﬁ&ma {arated\eb P BPIREAT SXTHEI8 4B 2105 26,

R- 7128, ;A DX 9190
(G | ead) d A&%%ggrgﬁd A%%@%@?ﬁfgﬁ ?J&WY@§§é%%¥?E8@%gi@B§14 and
GSK625433 ( Btafays inANAET S, frexdmple, oMBié ofGBor¢ dif p &Bgyay, a keybobid, etsuchf t he
HCV NS3 protease al so have been identified as potenti ”cY useful for
treatment. of HEYC SEPE Ao PORMT AR dPRIDFIL AT A CieadsrErgBrerA. 950
(Tel aprevir, Vertex), SCH503034 (Broceprevir, Schering), TMA435350

(Ti botec/ I\/bdi vir) and | TMN-191 (I nternune). Clher protease inhibitors in
earlier stages of devel opnent include MK7009 (Merck), BMs-790052 (Bristol
Myers Squi bb), VBY-376 (Virobay), |DXSCA/ I DXSCB (Idenix), BlI12202

(Boehri nger) VX- 500 (Vertex) PHXI 766 Phenom x) Clher targets for

. o, . -,



R1 is hydrogen, G _6 al kyloxy or C _6 hal oal kyl oxy or Rl and R2a toget her
are CH -O and together with atons to which they are attached form a

2, 3- di hydwohernziobaeran; R6 is hydrogen or R6 and R2a togeChar2@wesTik - O and
together with atons to which they are attached forma

2, 3-di hydrobenzofuran; R4 is hydrogen or _C _6 alkyl; R5 is hydrogen, G _6
al kyl, C _6 haloal kyl, G _3 al koxy-G 313Ikyl or optlonally substituted
benzyl; R2a, R2b and R2c (i) when taken independently are selected
|ndependently fromGC _3 alkyl, G _2 al koxy, halogen or G _2 fluoroal kyl or
(ii) when ta«eﬁauo@&whamﬁaRQ@nandmﬂﬁbnnmgemhehmmn@ﬂﬁmbﬂndbthquﬂeCénd R2c
is G _3 alk hal .ogen or C or oal kyl ;
or (iT1) " ebbhiingge o Gastiynd RO otsed REFer afd optitesstiha Spaiet hE w t b

atoms to WhigiatibR Y¥taB6LcAlld 888 86 pfRtidBdayith SnbihiskebREZ R MpakimndeR2b and
R2c are G _3 alkyl; n is independently in each occurrence an integer from

zero to thrbemeyic inforpltipwevelues € Bngsy paint senadIlos agaivera her eof . The present
invention also p t ho r ) i Vi rus
(rovy vitue § it odBY BTy TGRS paMenld i B St MRS B PRbHbs iant | 1y
of a corrpoun@hcaﬁsﬁ)mdn@@ ih@hd fblfﬂmdfau‘e%nﬁtddcself seAti¢cekibskisat ﬂeeehttpbﬁite% The
conpound can be adm ni stered al one or co admnistered with other antiviral
conpounds oRCGChRDISEABEIP-at ors. The present invention al so provides a method
for inhibiting repl e [ und
according to for%EFg&i?EQE%R%hﬁgﬁgfg?ﬁg%fg%f?%%ﬁg%k?%%h%ﬁCgﬂggpﬁﬁgﬁgresent

i nvention ahmhapemkfdﬂ&manmhmamp&mdmgmakhmenanﬂbhndauﬂbnp@uﬁnmgmaeconpound

accor di to formula . A-R and at | east one.phar eutically acc bl e
carrier! 16 g rogeolic eﬂﬁnef}e%tﬁpéiﬁfumq*ﬁéSl&ﬁ?r%@@lr@éea@fe DRPPOR AN f gany e{f ¥d herein
refers to OB bR aiO&iOfcriRatioBOf tht Ydenfiff anﬁ)‘e‘%@ﬂﬂ%y oRtIRARRPIRY TS to one
or nore conpounds or at |east one conpound such, the terns "a" (or
"an"), oneTb¢Vﬁuhebns%umMZAFM1@agmtdwemmdanwﬁemubedmﬁnmEmuﬁang&aﬂ&y
herei n. The ned r.ein refers to th broade
definition F@fca@cﬁ?o 6@ Sn E)ar“on?i" 18«%1&6 Oﬁmt & PRRSHG VTIBE ST PIHD &HIF Bn or
t he broadestacdodim pdsébo@ﬂ D Qhiick nemBOGhAERE $o B Qubded: HREPWI, Stebsti tuent s
whi ch can be present in each enbodi nent and whi ch are not epr|C|tIy

definedl¥etain t Her tokemiesevidesk hynihe jusar, the oelidpsignistation a2 Samthenyictsrminge
| t f.j t h
O[‘Vieﬂ 't ﬁg bgtg%ﬂﬁlfﬁo%% r%?ma bﬁi%?%'n i f%%r%t‘i’dhc%e‘rﬁ‘r@p?n ebgltst%ms %)r]') d&&’l‘? sfténl?gf‘% gp ;?Z €

to be inter PRE &Quirtgltvi @gteﬁmamﬁtgmdﬂdndfe@mch@es ihatiated, Wlﬂhﬁie&(ﬂd’eﬁs are
to be interpreted synonynously with the phrases "having at |east” or

"incl udi ng Hlentigesirordgifadeigsdme;whethes t%%thés@ta isfung assasiasedswith Hie angrom
"conpri sing t ed steps,
but may |ncpﬁggﬁggﬁ%??d%gﬂﬁgtgg%sﬁﬁﬁggﬁtge I'n ugﬁﬁ%ﬁ%ggph%%m% conmpound or
conposi20onuﬁbMMnmemndénmmpmxkhMgagmmﬂmenhakmﬂhhimnﬁmmmmdmmmmnbhh05|t|on
i ncl udes atk%eaﬁt t he . egjt d.features or conponents but may al so incl ude
addi tional f4EEYeTS VBT ﬁﬁ%ﬁ@ 2Uhe term "independently” is used herein
to indicate that The VAidagibh §ta{1§n 8PP S‘éjoﬂe'i]a‘tﬁ@bb 206idb ﬂ%@@p\%ltwﬂapyﬁn&egar d
to the presence or absence of a variable having that same or a different
definition thanhthapreseat sbartoken tpdantdy ththussT aidiontogespsatnpurchasphvih thR!
appears tw ce dis i ned as "jndependently carbon or.nitrogen", both
R 5 can be bsrooheuEyin PG uliedh RRP FOGER. + dpRBHE e Sitipe "ar bon and
the ot hes nitrogenend¥@mpttic Validadibh 6talien gan refondR4 dnpufbf thilol@h Het) occurs
nore than one tine in any noiety or formula depicting and descri bing
conpounds eté@nbi}@doéﬁan@maiamestﬁomﬁeﬂep\reéﬁenﬂfqrm@n41 ming ere (féR9I[i ti on on
each occurr currence.
Ao, conbi RS ePOERASH e Mol RER-Dihs e Sl bl BECV 0T VT

such conpouggserrdesitiing dnd o8 hbé purea¥pPOROS atEl &vigythd ideﬁtlﬁé‘r to @bc-téfmegnd of a
bond or " " dramn t hrough a bond each refer to the point of attachnent of a

functional BHeUp d@Fef@tq’?é’Yheélﬁ‘éﬁ’i’ ¥alidatp @ﬁyldtaéldtt%éa"rséélie Q}Fplitﬁ%te#%‘feéem e of
whi ch i §gis -thd (45 whbQEr G 30RhEh NG &idd1l et -

MeC( =0) %)O I@é)d%?%r a%mgéé?nwtfg) r%lfﬁl)é é@sge?nm% Vop(g%gde%% c%nﬁgct e H%

di stinct vetlteem)ldatmml is affegted ill&d)maﬂmlllg))nhh mmethp]at tha@kmdeﬂrmdanaydaafont he
suitable ring ato The term "optional " " onal | sed herein
roans ¢ hat | BHGSCBEHdne Cy RS eprbs e emet it b e i 65RpE St heed
not, occur, and that the description includes instances where the event or
circunstance occurs and instances in which it does not. For exanple,
"optionally substituted"” neans that the optionally substituted noiety may

i ncorporate a hydrogen or a substituent. The term "about"” is used herein to
mean apprOX|nater, in_the regi on of, rough!y, or around V%en the term
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contain one or nore chiral centers and therefore exist in two or nore
stereoi soneric fornms. The racemates of these isoners, the individual

i somers amo 2ioxooaoes enriched in one enantioner, as wel IPCaEPdil@a®sBEIEONETr S
when there are two chiral centers, and m xtures partially enriched with
specific diastereonmers are within the scgpe of the present invention. It
w Il be further appreciated by the skill'l8d artisan that substitution of the
tropane ring can be in either endo- or exo-configuration, and the present

i nvention covers both configurations. The present invention includes all

t he i ndi vi dmmrosaley@crhszdﬂemeelécerogic @imisi starep sffgchedicBiicrs the xtfumdes or
partially re d f.the ounds of formul R and, where
appropri ateY ﬁ‘ldﬁl}é%r H](?‘lv\# S?%@P&ﬁ%fqtgy gxsld t%%ﬁf‘éeéfcon%?ea“roﬁég tes can be
used as sucbalerau@ﬁlﬁameheﬂ@&t‘é@%rltﬂé RfifBbheich@ikidual isoners. The
resolution can afford stereochem cally pure conpounds or m xtures enriched
in one or nore i Yow@mple webmmgnts@he \é@éléaﬁmt stafipngfoan sldare the useetomsedifiknown
(ct. Al iy tMnsalctlo j'%ﬂs c lude alti nsoogllt(é\%s ou% ?%tt? n?agcq&ﬁ%ls (tigc}/eaSe Vol .6,
Wl ey Interscience, I'nc u e sl ca S such as

chr omat ogr aqﬁantﬂt@aﬁlgarﬁoﬁiﬂbfaérta&ldp@bhkaei prlbﬂdir‘éqﬁhsﬁhg hg@oRils can be prepared
in chiral formfromchiral precursors. Alternativel y i ndividual isonmers can
be separ at ed chehi @withey eT‘%fBWathﬁlVﬁlﬂwlénthl%P@ﬁW@PQﬂ Jetiynsehideitek®al ts with
B ehiral acldlniRlD (ARhRg R WA ERRILLRERS Bl OoSATRICL SN ©
aci d, canphoric aci ronocanphoric acid, tartaric aci

di acet yI tar maadtodoeaespdmdlmh r@pamsed‘ronp);mrseﬂmdmde:aﬁv@:af\bbethén acrcAmiddor thad t he

i ke, [)(?actionall crysqtalllz ng the salts and then fr eing one or both of
the restYveBNbYsBAre yfehagdip Peeydiaate &’?Wée SUEK Intgriacg 40 Gidhicatqiog; t her
or both subgl-anti @hdiNertheRMd DO Mafdated-(Be. wildthe? tiiOFaMddH RefrR&te@Pt i cal
purity of >95% Alternatively the racemates can be covalently linked to a
chiral conpautnoha(icalby).| i ary) to produce di ast ereomers whi ch can be separ at ed
by chromat ograph ctlonal stalljzati after the
ohiral Cauxt i ary SEmaRtstcF by Ra et BBeLer sha B Ay YD s The
conpounds oby heufdoffiddRy contain a basic center and suitable aci d

addi ti on sal ts are formed fromacids which formnon-toxic salts. Exanpl es
of sal t 55 of i nor §hnvelidatipe statior panodsa bﬁeomy@iw@éﬁmmmhe WigH fold ey dlec

Bzggglhgslefjeﬁ F%mo%(raln%%]osp(ﬁgqur Xla:‘&@%t glscro tl (Ifigfswgk%yghg:ﬁﬁ%e lg%:elgr é%(ﬁ%cl ude

acetate, fucmdaiersd, ﬂemtaetloﬁsmﬁmt@hemcah@w Iraﬁlﬁdedc ar benatescldotscash ainat e,
cansyl ate, D and L- Iact ate, D and Ltartrate, esyl ate rresyl ate mal onat e,
orotate, gl theetseitae berwuedp §illactiue debibeardmith th rrdundnmeutt, o bepigranteds e

tosyl ate, hlcob%p&) a]tgacergug%ltg%cewet@é&&{ghonate mal ate, mal eate, citrate,

gl uconat e, cin saccharate enzoat e, esylate, and panpate salts. For
a revi e on suit ddl ‘Ged ahanscls eespBasege thetreallt, the. usBhaanrhe pﬁiaﬂnptealwmd&ﬁtel- 19 and
G S. Paul ekuhn e .. J. Med...Chem 2007 50:6665. Techni cal scientific
terns used %W@irﬁ#uﬂ%ewﬂﬁﬁénwgdﬁmownﬂ%ﬁhg Ui ap Lo st?Cfaﬂéo Yo
the art to whikahr fib@ePiReERE. | nvention pertains, unless otherw se defined.
Ref erence is nade herein to various nethodol ogies and materials known to
those of skill i Attheecusioms dgslandastdmseffeecetaneisoan kippreed! sianign faoretievehe

Bnar macol ogl dnogefe AP RERaE el S HaTh R RnBP T TF S e

Inc., Nesv Yeiektifi@001). The starting materials and reagents used in
preparlng t hese conpounds generally are either avail able from comerci al
suppl i ers, such A# ampevatptattierdc b pQyidedowitlypae pr ase depubyntaEadss ds thenown
to those sk ed | t ces.
Vater i al s, i on el o & by R RRE ST BORE o oER Lerb R SRR

fol | ow ng desdredqilet,anscamttrex avjot-astivart«el wptittandablte ohe¢ ormoanvmpai @aterbioty ces,
unl ess ot herw se _not ed. GEneraI synt hetic procedures have been described in
treati se subhthesformeder oxameplei efsefe or mosgitas dPBlaY R PIRIY. ByGHhegites ay | ey
& Sons: 3iNewy % k& Volunes 1-21; R C. LaRock, Conprehensive Organic
Transfornatlons 2nd edition VVIey VCH, New Yor k 1999; Conprehensive
Organi ¢ SyntheS|s B. Trost and | . Flemng (Eds.) vol. 1-9 Perganon,
Oxford, 1991; Conprehensive Heterocyclic Chem stry, AL R Katritzky and C.
W Rees (Eds) Perganon, Oxford 1984, vol. 1-9; Conprehensive Heterocyclic

Chemstry Il, A R Katritzky and C. W Rees (Eds) Perganon, Oxford 1996,
vol. 1-1 1; and Organic Reactions, Wley & Sons: New York, 1991, Vol unes
1-40 and will be famliar to those skilled in the art. In one enbodi nent of

the present invention there is provided a conpound according to fornula I
wherein A, R Rl, R2a, R2b, RZC R3a R3b R4 R5 R6 Ra, Rb, Rc, Rd, X

R Y L



formula | wherein Ais 2-oxo-I|,2-dihydro-pyridin-3-yl, Ris la, Xis NR4 or
O X1 and X2 together are oxo, Ar is phenyl substituted at |east by (CH2)
NNR aR b wibersimwof2za is C _6 acyl, C _6 al kyl sul fonyl, ECTAEP2010/052712

hal oal kyl sul fonyl, C3_7 cycloal kyl sul fonyl, C3_7 cycl oal kyl-G _ 3

al kyl -sul fonyl or C _6 al koxy-C _6 al kyl ;ulfonyl Rb is hydrogen, nis zero
and R2a, R2b, R2c each are nethyl. In alPourth” enbodi nent " of the pr esent
invention there is provided a conpound according to formula | wherein Ais
3- 0x0- 3, 4-di hydro-pyrazin-2-yl, Ris la, Xis NR4d or O X1 and X2 together
are oxo, Ar is phleimglthfstspbsm ideotieet cata thapsastiohydchGHRD, theNRswRswfisbecein R a is

C 6 acyl, | sul.f on oal kyl sul f on

oyt oal kyl s EttFamgle Meesietof iprsaiiegitics tegetyéy iotasd gl i foqymagts and

al koxy-Ci _6 @édsyérﬁwefcﬁi@xmtr%@td Sppi el QdeRcand rdfung zero, R2a, R2b, R2c each
are rrethyl In a fifth enbodi nent of the present invention there is

provi ded a conpoliribc ediewst diapproved. fapd thel user hagreqedsieda qredit card refund, the

Coget her ar S aRn AT eI et by ottt At fon el AR o

wher ei n R aoffeCapfhodny {he r@ﬁmﬁ usink Yhsappk @y btatiéa. ﬁltétﬂht@@ﬂ%ﬂ c&bitfc@ﬂdw , G_7
cycl oal kyl sul fonyl, C3_7 cycloal kyl-G,_ 3 al kyl-sul fon or

al koxy- G _6Culgpp g@ﬂ%ﬁ@by IRpppEo VRl Hititge AT bhthegvalzé%t@n 10P<2a sz R2c each
are methyl. In ag

provi ded a porrpou %@cgﬁﬁgdge%f@&\? aﬁpﬁgﬁﬁﬁ%ﬂe\ﬁaﬁﬁ{%k&%ﬁem@ﬁ o

2- oxo-1, 2-dsy:;yainasﬂlgasnraiemﬂﬂilghreaadn&& s Ib. In a seventh enbodi nent of the

present [nvention.the provi ded ound. accordin fornula |
whoreinlt i s 2. oEkgureéel mta%mﬁ%s%ﬁ%ﬁt %ﬂ%ﬂepeﬁoﬂ%@ Han R?ntogs r‘%waﬁly
substitutedyphenyls apthcRé@, R2b, R2c each are nethyl. In a ei ghth

enbodi ment of the present invention there is provided a conmpound according
to fornula | wheAeBh2,Ah¢ ssezasanmtddt.@pm)\hg'm tokoy (fodiexen®ply the WReii eanlpsgser i s
phenyl substi Lt ed at. | east Clg NNR aR b, Rais C-6 acyl, G-6

al kyl sul f on{ KT §31h0g ‘8%1‘16%971 o ﬁé’f ~ cycl oal kyl sul fonyl, C3_7

cycloal kyl -G _3 ak ky4 tBanbrmNht sgﬁteﬁi' ]_Aretrzﬁisiﬁﬂé ¥ tlehsRtigh kiskegé fc%’ﬁ’ Jtoquﬁeﬁlgl S

hydr ogen, n |s zero and R2a, R2c each are nethyl. In a ninth

embodi neht ervertistpmeteatta TIQ éhatihanpronisied thesmeiichit adith the EOSnYiseS accor di ng
to fornmul a I i.di islc.In a
tenth enbodlgnrfe%ﬁﬁe‘{ %[fwrlltrfﬁ Tﬁe t%a %\C?lol rﬁesgét%%on{l?rhcwgea ecelst 1M‘l’\l%ﬁ‘%géﬁ%orrpound
accor di ng t feckr Auhber), thdﬂeaﬂ@d: ﬂfbﬁelgSOdZS-piKﬂralse(Qaddl medbleenpwntdien -iB-yl and Ris
lc, R3a is hydrogen and R3 CH Ar, Ar is optionally substltut ed phenyl and
Rea, Reb, RROVékEh Farterppiorgption snghsodicceltiefl Bribomcrese: for cxamplpdedint

i nvention t a conpound according to fornula I wherein Ais
2- oxo-1, 2- d?ﬁ{hglgg Sg‘grlﬂ(\él} &g and Ris Ic, R3a is hydrogen and R3b is
CH2Ar , 2 IS pheAyBl@,ubesaaqnluhgckemer byt 2by111<6@k¢521)trdﬁ5hcaﬁnbdenﬁﬁar (esg @ 6

acyl, G 6a|k|su|fo hal oal kyl su , cycl oal k Ifonyl

&7 cyer oaliyheen miderr Sl Bajntter il ricsy Feme il wpr e

is hydr Ogentherirdn§act7-1§ﬁ At %reggﬂ’ 1d5§ﬁie?%ﬁ@veﬁﬁ@of;ﬁﬁ}rbl¥a!se nfl tRe fowed f t h

embodi ment of the present invention there is provided a conpound according

to formul a idenhiereifpvailabic)2 Thx trahgaztion rwdrdadgyrﬁeslmﬂwyhtmd iRntigiet ¢, R3a
ti onal I tut ed d R2a,

Rob, Roc. ar SUmEERYES Wi i repe AR BT oL BhE Pl Rient | on

there i35 pr eéim@ehat, NP Bﬁ@&ﬁ ngégastE@a’r’rﬂh@(dgvmo% thdfvatSthis..
2- oxo-1, 2-di hydr o- gyrl di n- and is lc, R3a and R3b together are =CHAr,

Ar is phenyFuhggeformatian an seat@tmq:lyde(demtlzﬁ) iayRaci R, reRrd, fosexgmpde detplls G 6
al kyl sul fon kyl sul fonyl, C3-7 cycloal kyl sul fonyl, C3-7

cycl oal kyl -éhfﬁgg?%ﬁ’@sua? onyl or G 6 alkoxy-G_ 6 alkylsulfonyl, Rb is
hydrogen, n is z&f ehandorfddgan dXampleR2msaition redony kntry held af iy at@enitighost

enbodi nent the is provided a _conpound according to fornmula | selected from
the conpoun&&tqm camln%ldqt@sﬁﬂlwmgé"@@sr somg gy 3l ¢f whigh map bepepulied iR S6P t he
presentsynvgpt.ion there is provide a nethod of treating a HCV infection in
a patient in need thereof conprising adm nistering a therapeutically

ef fective anount Tofmsatioongmtifidc according to fornula A-R wherein A R, R 1,
R2a, R2b, R2c, Rﬁs 8 4, R5, R6, Ra, Rb, Rc, Rd, X, X1, X2 and n are
as defined her ei RatRIEIHHICE sj xt eenth enbodi ment of the present invention
there is provide a nethod of treating a HCV infection in a patient in need
t hereof conprising co-admnistering a therapeutically effective anount of a
conmpound according to fornmula A-R wherein AA R, Rl, Rka, R2b, R2c, R3a,
R3b, R4, R5, R6, Ra, Rb, Rc, Rd, X X1, X2 and n are as defined herein
above and at Ieast one |nnune systen1nDduIator and/or at | east one

oy 1 o T T



conpound according to fornula A-R wherein AA R, Rl, R2a, R2b, R2c, R3a,
R3b, R4, R5, R6, Ra, Rb, Rc, Rd, X, X1, X2 and n are as defined herein
above admveediwiobivzat | east one pharnaceuti cal |y accept ablrErPe@onsEn?2

di luent or excipient. The term"alkyl" as used herein w thout further
limtation alone or in conbination with 8ther groups, denotes an unbranched
or branched chain, saturated, monoval ent hydr ocar bon resi due containing 1
to 10 carbon atons. The term "l ower al kyl" denotes a strai ght or branched
chai n hydrocarbon residue containing 1 to 6 carbon atons. "G -6 al kyl" as
used herein refeVslucofanrchhdeyl conposed of 1 to 6 carbons. Exanples of

al kyl groups inc&ugepdq§%,are not limted to, |ower alkyl groups include
met hyl , ethyl, pr8pH 98! sfopyl, n-butyl, iert-butyi, tert-butyi,

neopentyl , hexyIRﬁ%@QKgqh%g. The definitions described herein may be
appended to form chem cal I'y-rel evant conbi nati ons, such as

"het er oal kyl ar yl Detailnaf 6apesy| het eroaryl ," "aryl al kyl het erocycl yl , "

"al kyl cag bonyl , " ~'alk I ," and the like. Wien the term"al kyl" is used
as a su?#ix follgﬁ?ﬁﬁggﬁ%Y%%L term as in "phenylalkyl," or "hydroxyal kyl , "
this is intendedAtgaynehefarded an al kyl group, as defined above, being
substituted with one to two substituents selected fromthe other

speci fically-named group. Thus, for exanple, "phenylal kyl" refers to an

al kyl group havi [ i

benzyl, phenyletE%P?QZH%8%®%ﬂgﬁ%ﬁgykﬁQﬂg?Et&Pgﬁ%ﬁgmgﬂgg*R%?%ﬁ%%h§%§§l group
havi ng one that inetmdas iy lteunsaetos wesatititrutbat an be pyidted>opah& phirthdsa ctagge s

2- hydroxyet hyl , 2- hydro ropyl,, . 1- (hydro xynethyl)-2-net hyl propyl,
2-hydro%¥bu? ?@d§¥§@ﬁ@ﬁ§ﬁ¥§§¥§§Pfﬁ; 2- (hydroxynethyl), 3-hydroxypropyl,
and so forth. Acgpndinglyig & BSERRA LM tiklGn bRGIR Wintihexydlidytd is used
to define a subset of heteroal kyl groups defined below. The term -

(ar) al kyl r etftbomsation pidchesmgase thatswhsldittontledtlay ik yé¢quoncd athapahtofisalgr oup. The
term (hetero)aryl.or (hetero)aryl. refers to gither aryl]. or et eroaryl
oroup. The ¢ er m Fistkyt et 3t ieRarol-Su o dstra Khebirtint Sudeli ot eq

l'i near hydr ?Iﬁ@é to ke a Bfst purlcRasb Ofoe akflc akiARE WDsie or { §ddichidd) or a

branched saturated dival ent hydrocarbon radical of 2 to 10 carbon atons
(e.g., lHvermagal bdprXanelinRty @tprpitory, ungnsydo gitpraitatys# 2 hotiil oareatherCo- 4

al kyl ener ef | . r r. tur ' n

radi cal co %?%#ﬁ89T¥ﬁ&%§f%%ﬂk§?§gégggéggﬁﬂtﬁégggggggbgg%?p%ﬁﬁggﬁkggene
radi cal is onihtt@ttoritscapt pdim dfikeit G@sethe freriiairhy Fenenvthien@pasireadeances of
an al kyl ene group are not attached to the sane atom Exanples of al kyl ene
radi cal s i nElRdeBeloyip paFfRmpBE registiatian at 1 inpit ¥sfion \s rBeHipmethearligh 8yl ene,
2- et hyl - pr TRTe ' - et hyl - I . The
term "al kox 3‘% gggﬁ%ne%nﬁgﬁlg?éﬁﬁ%hgsghx-c %ag?tﬁgﬁ%éésgﬁﬁndﬁﬂ%@&h% (iljyrﬁ&i%s as
def i ned2@bompusintdrfaass mehd oy, ofenb ox ynorae o kqyphdaykeybe grd optplcix yensitive

n- but yl oxy, z-butyl oxy, , -butyl oxy, tyl oxy, hexyl oxy, including their
somer s, * LEVET™ AFRGL I DA YsrGE YeRitE e Ao R st h &

"1 over al kyloic@h QiR RBinPEE MR of e bl§dt intdrlactLindh& R o 3B BF BibrIGF €1 N
refers to an-O-al kyl wherein alkyl is G _io. The term"halo alkyl" as used
her ei n denotdsphyunbriatac hedrdowritsr.aasphadrc hé mpat kgtiongeaailalss belpfoviied above
wherein 1, 2,..3 or nore hydrogen atons are substituted a hal ogen.

Banpl o ar S iest RS Fl TR R Grotoa ihr bbbt e Odomet yt
di f | uor pgret Byfbrmatioh fheldsronBbithe rdaddttd @k et (e.gl-anl TWodRuBhtyduch as a
1-chloroethyl, 1 2-fluoroethyl, 2-chloroethyl, 2- bronoethyl,

2, 2-di chl or besspgit);, 3- bronmopropyl or 2,2,2-trifluoroethyl. The term
"fluoroal kyl" as Ln ref t i i-n. fluorine
< the nal ogen. - THEGRR B Brobiii 1048 b2l Stlon Bl ARLELS, | 0T 02
where R is hihofidrkipt a aerctlekitrdchebion @ade by lie: dser on & todboidahifierl for hiokénas used
herein refers to a grouP -SR.where R is hal oal kyl as defined herein. The

t er m " hal og&fucddp thqyugeptransactigied her ei n neans fluorine, chlorine, bronine,

or iodige. The t TRy Cand lal 4 in
denotesﬂglkyl ra 'gg?dggg%gégﬁéh%g%gﬁgﬂl%ﬂé%géﬁﬂ%ﬁé&Fgﬁﬁﬁwgggﬁgﬁﬁggen at ons
on di f f er entntcaschontyahfonmpaticsy @ree, rasplyad edothyr kyydoraripirmetiorakdoswyordy cups
respectively. A C 3 alkoxy-C 6 alkyl .moiety refers to a ¢ 6 al kyl

Subot i t uent TAGTEREC T Gy Sk Aosgune witb R oines ey by THe 55t koxy
and the point of attachnent of the al koxy is the oxygen atom The terns
"hydr oxyal koxy" and "al koxyal koxyl " as used herein denotes al koxy radi cal
as herein defined wherein one to three hydrogen atons on different carbon
atons is/are replaced by hydroxyl or al koxy groups respectively. A d-3

al koxy-Cl -6 al koxy noiety refers to a C-6 al koxy substituent in which 1

Y~ .



al kyl group as defined herein. The terns G _6 hal o al kyl sulfonyl, C3_7 eye
lo al kyl sul fonyl, C3_7 cycloal kyl-C _3 al kyl-sulfonyl or G _6 al koxy-G _6
al kyl sul fwoybiwwbme to a conpound, S(=0 2R wherein R i sPCir/E26malosaikyl |
C3-7 cycloal kyl, C3-7 cycloal kyl-C _3 alkyl and C _6 al koxy-G _6 al kyl,
respectively. The terns "al kyl sul fonyl ami no" and "aryl sul fonyl am no"as used
herein denotes a group of formula -NR S(iO)ZR wherein Ris alkyl or aryl
respectively, R is hydrogen or G _3 alkyl, and alkyl and aryl are as
defined herein. The term "sul famoyl"” as used herein refers to the radical
-S(O NH . iﬂferrmaeilormaﬂ Na hisgtigtet fvathotht trapsadtioi\iecdtddinadt klyd aqhfmgoyiver as used

herein refers to.the d| cal @) R and R' are hydrogen
and | ower aFWmHh?fC?f B%dwﬁ‘ %#Vgh‘tl?ﬂfiﬁepﬁﬂglﬁ%ﬂdat Buer al kyl respectively.
Exanmpl es of N-al kﬁth@utpt@tfwdn ARsids i8N that DEhMdionHoRIEdaRIfick g ted to

met hyl am nosul f onyl, o0- propyl am nosul fonyl . Exanpl es of
N, N-di al ky! sufErednibyn ats411t§stt1¢ mpehttethmcsle&ﬁe inpi transastion of token ideatifies to

di met hyl am n T rbam)yl "
as used or B g AL 85BN Sl A R Bt e B B eyt an
"N, N- di al kyk@adnha0oybr' cxABIS itamdyabl that a%ﬁe%ﬁ%ﬁﬁad&%&mﬁtdd\/\ehb{amer ein
the R and R' groups are independently al kyl as defined herein. The prefix
N ar y| cabanfgnsactianigeusfion 9a thafaeEINeCONTRSYS{#ee@in R is an aryl radi cal as
defined herein.

radi cal wherein t&hgl%ﬁ%n%yﬁ)&;g%éh\A?tr?ﬁrﬁﬂﬁ)aﬂleg%téﬁgnrhgpedwg ré‘jtqjablgtnlcf‘lteglt%e W th
one or nor ecorpplefeexsabﬂegistrmtmormndtdﬂeeneﬂulﬂas&rtﬂdaem sf thadbgibide sﬂattgs ofelicect ed

hat ogen!0 Chiieadiagh FEh iy dl oy inOrmias s PRy d oyt aasifies wins
al kyl am no, (fi.glikyd @i to%@ﬂ‘s‘ﬁ?ﬁdﬁ%{t to @ﬁdﬁi’é ﬁ@lﬁﬁtyat%ﬁlo tléirﬂﬂlycth@éok‘d’hgm no

al kyl, al kyl sul fonyl, arylsulf nyl, alkylam no sudlfony aryl am nosul f onyl ,
al kyl sul f ontd lamlrt@qunan;emmhfrmssdgawmbc sané tdothpyquiriag kedt tswtetmmm;dsetaml

uniest of neluPeE e drcntorrian: B fonan R Ay S T o

SI X- nenberegoﬁﬁ@@@@nlgét@rmtﬂequﬁé @gnmﬁalge one mtrogen atom The terns
“pyrimdine” (pyrlmdln 1), razi ne' é pyrazinyl") and
¢

"pyri dakd ne" (" pyAt 6&Q,|th€yuse)“ cme envite 9 identifyrenper maratolkdruidentiffess &r@ar omat i ¢
ring wth t e

rel ati onshi %&re ggpec%‘g&@%&)%ﬁ%g{@&eg %’{\;’é‘%? %adgﬁtlﬁ%(s;) e ﬁ{}ﬂ agsoljcnal%eﬁiavtlg%t heses.
The terns (the p3rsoxal-idfofmeiidry fbi Ghdyseazidiordviph any(tl:&nsactlon identified by an input

3- oxo- 2, 3-di hydr o- pyrlda2|n 4-yl or (U) 2-
oxo- | , 2- di h{fangetiyy idpntéfics- 4- one-5-yl, (iv) 2-oxo-1, 2-di hydro-pyridin-3-yl
and (v) 6- oxo- 1, ng

nmoi eties: (O (H) (ﬁdﬁﬁﬁ( %;}n (N\J\%S‘Lz‘ﬁllﬁll1 dehftf raéssgthét ﬁuab%%ﬁ;ﬁ{og téﬂ%ﬁel(gésﬁhmws

( CH2) nNE& Rdénteredr thbe atedt2e teanput stsannpbyomp“tsiﬂreatsexstotehm mgmjranensubst ituted by

(CH2) nNRcRd. ut of her_ addi t.i onaI ti onal ions within the scope of
the ¢l ai m aldOTPRI VRN FesirEoaRADRR ntecawrei tbotanT T S ne

i someric fopoerAffhe rtltg{mmqyt fa§ %ftu\{d acpsPiRR R iRRkhSS NI ROh 8t iGH &R
useful in treating and préventing viral infections, in particular,
hepatitis Camfsemtllrmrd eandindiudedae sudhms|a usaﬁgnmetrsswﬂmn address, i n

conbi nati on V)[A t Oerﬂ nd tV\A th other biologically active agents,
i ncl udi ng bON 1yrp?,ﬁsp n‘tHB ’ 6écgroup consisting of interferon, a

pegyl ategl interf akofp 424R8Y Lifdr Ran §Pcolffa6€0t ﬂbf&bkwﬁentmrwma@{ﬁﬁy one
inhibitors, small interferi ng RNA conpounds, antisense conpounds,

nucl eot i de anapetekensur edushdexagpid T@§§HS hawerheragdensificdribove. mviierantbel. at or s,
hepat oprot e | t r and
it el Iﬁlv %Rﬁctﬁ staglutrl] 8&!&5 gggﬁﬁﬁcfg{ n%d f%gi?tl?%f]a qh&g'ltcél%ﬁén lﬁént El bé/ toﬁéé

provi di ng aldeﬁﬁﬁ@und of the invention either concurrent I y or sequentl ally
with other nedicinal agents or potentiators, such as ribavirin and rel ated
conmpounds, amant &df4@t wp%tt%ttoeopae&ﬁﬁaerﬁa@ to @iplay e 2jusereny deBirstielich as,
{08 o ATP! il BLRIEH AN och L SILRIRNy REH s LA B SRR, R e

i ke, aswe alternate forns interferons suc pegyl ate

i nt erferonstramaduutn idnatifieys onmby matsaotienshatrardaiindicatedon thetlist t)faron, may be
adm ni stered as an aigl tion conbi nati on theraggﬁlrgﬁt hfat east one of the
conpounds  of ARHEIISe JbthE U Y, any fUiEheL tapis PnigR e SRHLHAYRY of t he
present invention according to formula | are used in conbination with other
active therapeutic ingredients or agents to treat patients with an HCV
viral infection. According to the present invention, the active therapeutic
i ngredi ent used in conbination with the conpound of the present invention
can be any agent haV| ng a ther apeut| c effect when used in conbl nat| on W|th
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interferons to control HCV. Commonly used abbreviations include: acetyl
(Ac), aqueous (aq.), atnospheres (Atm, 2,2'-

bi s(di phewgl2ptvoepieeno) -1, 1" - bi napht hyl (Bl NAP), tert - butraxyprasioosyhi2 ( Boc),
di -tert-butyl pyrocarbonate or boc anhydride (BOC O, benzyl (Bn), butyl
(Bu), Chem cal Abstracts Registration N%E‘oer (CASRN), benzyl oxycar bonyl
(CBZ or Z), carbonyl diimdazole (CDI) 5-di azabi cycl o[ 4. 3. 0] non- 5- ene
(DBN), |, 8-diazabicyclo[5.4.0]undec-7-ene (DBU),

N, N - di cycl ohexyl car bodi i m de (DCC), 1, 2-dichloroethane (DCE),

di chl or onet bamlee ¢OENIs tocNigtahthe aagqwdir sanvbosysicat 20 (oDEADhG input token identifier

di d b | al drid DI BAL
R e e R e ey
4- N, N-di mefhwplisadihd) oRytok e RiendifyYWduld bk bhdturf@tﬁtyttatn@atdrﬁﬁlr&%r&mthe di met hyl
sul foxi de (DMVBO), | -(3 di met hyl am nopropyl ) - 3- et hyl car bodi i m de

hydr ochl or| Héns(aEmS) butéh@tlylle reﬁ@t)eredeﬂargynem@e@ch@l@v@Broektylot betsabasche ( Et OH) ,
2- et hoxy: 2 i ster i et her
(e 00 (ORI ST B e R FERUrRy Rl st Ehiter
hexaf | uor ophaspbatac atcleto be @aSintled HATIHE maeieint Bacﬂﬁdtdde(nﬂ@é@ Yhe user’s

1- N- hydr oxybenzotri azole (HOBt), high pressure |liquid chromatography
(HPLC) , zsoldﬁflﬁtrYanol (I PA), nethanol (MeOH), nelting point (np), MeSO -

A
Nmet hyl mor phol i n@p(lNhMy thisFusert doylcplyr profripeiairtey thé) datipheagion (#hjusorpatedy |
Pr), d h di ,
Foom ¢ lper At desetviEe kYRl S reay al oyis Ko ey errest §iares ApdiFyi or
t-BuMe 25' {0 ROYE) 5 a§sf)bl$)ttmélnqmr@§de(rEEt‘heerahgétMStatﬂoﬁfat 8¢ or CF3SQC2- (Tf),

trifluoro aceti ¢ acid
O benzotri azol -1 IIyithSN;mlle At 512eth6a»miat1¢t}dnmtaimnum¢1é"tgueﬁdl toslctsbomattke ( TBTU) ,

thin | ayer chr. ra TLC tetr rof r THF
ot 1ot nyl ECHIPTENEEH SR tkised S PP SRRyt dihongpe ey of
p- t ol uenesul,§p ﬂbﬁv@cﬁ&nmﬂc&tﬂﬁ@eﬁda{ﬂ@@" ermnm%e vaidRoeetdisPcdaldor tosyl

(Ts), N-urethane-N-carboxyanhydride (UNCA). Conventional nonenclature
i ncl udi hy t Ao peraithe slen@iymgithe usey by pyjag biometricdato heldiop themechine terti ary

(tert-) and t r. g when used wth an al kyl

moi ety. (J g"é%ﬁ? %ﬁ%é%%ﬁﬁéﬁe%sgﬁ%cl ature in Organic Chem stry,

| UPAC 1979 Per gamo 8 1 £rifts uséié astklkiblEEMCLINDE idaNoh BREBARAMIdRNIthexaapl es  of
representative conpounds enconpassed by the resent i nvention and wrthr n
the scope oIR8 APPRPEHEICARESEHLS APF BRG RIEERS ﬁndrweért 1For exprapls. g angiceyldand
preparati onge ey £l Ju@ﬁ(’!gﬁra%dlpfo?‘fﬁa%ﬁgl ﬂr8ce‘§§iﬁg.| e those skilled in the art
to nore clearly understand and to practice t present invention. They
shoul d 2@t be cofibe dervedtaps atd optmnaigntltaeasmﬂpeayodlrdahehamflmdthim hdout nerely

as being illustratiye and.representatiyv her eof unds o t he present
hvent i on cHlib0 eHEd B A BF PREYT THBeHoR OB BEIBRoSCHR OF 1 ustr at i ve
synthetic rgagkb@BaSchenes shown and described bel ow. The starting

materials and reagents used in preparing these conpounds generally are
ei t her avail abl eAthidm@bmeqoa:dilag teuppticepsimpernéntagonilifthe attilc@hemst@atbn Co.

or are prepared b s kn to t. il in the

o ocedur es eETpBY HE i &7 b it B R o3f i hieedhin %t%%‘eem s for
O gani c2Synthiekitisn stilibeyYarbednsigulie Wy profapt YR wheB s chted b trdisacton liddReigiks

Conpr ehensive Organic Transformations, 2nd edition WIey-VCH New York

1999; Conpr EnarmsirchasTrgsastionapaderasths use or Fiken idendifier for ) tekdnnigsucEens ) vol .
1-9 P 9
Care ey ol G g SRR SRR P TRt o ®

Conpr ehensi ugr Heberoad pe hhd:veﬂildeﬁﬂtﬁitﬁt}bnl (le g. AusinR. a téatcodd skiyner ek aGaar\AbdeRees
(Eds) Perganon, Oxford 1996, vol -1 1; and Organic Reactions, WIley

Sons: New YBR R Iecptd or ageyid masder i tlaetokrlhe ¥ Qfqui)owr f%@ ABRNIRPHE iidenfiBgisicrp .tre
schemes;@r e I r fiksome methods by which the conpounds of
t he preQZntHﬂﬁ%@%t?égxtgﬁﬁkﬁgégﬁﬁ%ﬁggrzed and various nodifications to
these synthetic Aeazd.itbnvdchooresatancdneptindelyeprdmpt the user 8Uggestec to one
skilled in the .art _havi.n refe dto th di sc] osur.e.contained in this
Appl i cat | onSeeHR IRIRFIIRNG (g &P NReSsiyaid Opather, SOOI H het i
reacti on schenes can be isolated and purified if desired using conventi onal
techni ques, including but not limted to, filtration, distillation,
crystallization, chromatography, and the |ike. Such materials can be
characterized using conventional means, including physical constants and
spectral dat a. Unless specrfred to the contrary, the reactrons descrrbed
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merchant in a country to identify and verify that a custoner is a visiting
traveller entitled to a tax refund, and then to issue the voucher that

i ncl udes wotaidwomk the travell er and the purchased it emrcampaloemn7inr
customto verify at the point of exit fromthe country that an item being
exported and the traveller correspond tqQ the itemand traveller identified
on the voucher. The refund can then be de. Tax refund operators act with
merchants and custons to facilitate the operation of this process and to
manage the paperwork associated therewi th. However, such a process is very
| abour and dwestsen) e eqrsisvemy devsvanated Wehe pardhasi grvith easer. The hevucigt
difficulties dn ensuri t hat t.ax. refund.system can operate efficiently,
whi le at ¢ nETeamAEoR R bEaagsd evifiane FreviGrat ke qAL i SHUBRERE™EE provi de
a technol ogkwaim $Pdddbidancd Wit beiVcRfio sevarigiviiRdsAspect s of the invention
are defined in the clains. An aspect of the invention provides an apparatus
conprisi ng a val AdaR?.dhthsyseranesenigtiadalkdne thes yha whdatipustatinresss bewpewnic gur ed
to receiye an, i at i fher f t e r r se

tr ansactéllon?0 T\r//!'élnf(glEl atisg% asvf}s aet%%ﬁ% uggtstg?Eegcu%gﬁssa%igovgggrﬁs %&Eﬁ%gmﬁ & apr onpt the
user to i nptikehitfeatifist i on for obtaining a tax refund associated with one or
nore purchase transactjons. The validation system processing neans is
further confi gur 88520 thageovahryier cabencck th tragagtiony cepdable i thar chase
transacti on j t.Oor : :

 nf o mat i on FagcH SpbfAn Boft G RAFAKTETAIDR JHHIRHED BARE Blored
further confakguoetatsactionaidsmtifier 2o walidvdatlcoant trangaesdnsrmgd sagelso khtckitbent i f i es
the user to validate a tax refund for the one or nore purchases for an

el i gi bl &0 usBier IediittiBR PRy peing derived from user related information. The
val i dation systemy BpQGLESVARIMRARBt0A dEEhRES tHAPRIAR! BifdthaliBf & HRI& to
response nessage fromthe approval systemand to indicate via validation
syst em out poemplensctt gistratiansand/ostie thabic werrfehtionl o biths cbgibilay statusiof thee  or

nore of the pur.chases h een validated. A computer Lnpl nted net hod of
o ocessi ng 4R & iaTae R faad Ron By B GHp P Shut B b FBHTE ot em

i Nput  MBans u§RESbMbNUa BRI ARG, [ irtke hjiimtion SRSy BER BF 2 BsdSSJocRfedd
purchase transaction; validation system processi ng means pronpting the user

t o i npuld i nivithredpkanis tlefermbeainbaigselticiert ochabld cligbddy.dhemonticnallbne or nore
purchase tr i Qns. | i i S rqcessi n ns.: I

i nformati On%@g@g@dgﬁaﬁchl’uggggﬁgﬁg) ap%lg‘%:sﬁgés%nt reasﬁgtatgtq Illé(;% uglr%%ahs% ? go‘{]ygtgn} tr? a

st orage syst®endng Ragistpehiless basetkacibns hboingald @put tope idbytifidnas user; t he

val i dation system processing neans transmtting a validation request
message thafegilsﬂréﬁt)lilﬁaéﬁo'f_tth@ %@&?leﬁe@tﬂ@ﬁ}%‘?@“ﬁc %% refund for the one or
more purchases fofi AlicRkiolP sl g dildrld ¥ BRLOGAREINURE REPR uSer
related i nformation; and the validation system processing neans receiving a
r espons20 nes3age userarnm tbh emated to wehtifystcemnannd tdken iidediifiatsdot anctdrenarser via a

val i dati on system_ out put ans whet her refund associ ated w one or nore
of the purc BStore S L It Eherser (%ﬁ-?ﬁaﬁﬁdﬁn%tﬁﬁ ea&bg%feeﬁ Bf/ thehe

| nvention aidi6bn ittiod) 1HR0IRASAIRARYSr RN cartihBE be AZBEEAA vafh hbe

invention include any conbination of features fromthe descri bed
enbodi ment s pemeliab mfoiment mo donthamydrngdde pathdentrassaations idehtihcd byearf matur esof
t he i ndependent cl ai.ns,..and nhot solely the conpi nations explicitly set out

in the accolPaRsTHydEMLiTbCldrNE 5REERE SYIVENDYSE™HE DRAW NGS Enbodi ment s

are desggibed, bwt¥ay, th inprediich QARlbY op¥labld tb Aispra9ne @ uk& dnherapsueasmany
drawi ngs. Figure 1 is a schematic diagram of an exanple enbodi nent of a

ref und syst 8wt hesdican miriedaa beins agiosand with theaisernvidistdivdey Hitheire 2 is a

method of oberERia TR e el LA h e HAR T e The. ©
i nventi on spekhaseo(for ouingte siithgal dredntot rod stafue hatiésoribadé by et ONdrdinng

flexibility of use. In the exanple enbodi nent one or nore systens

coordi nat e~ pr ocedé P thsrvagdstionséation sap b epeiabls tQiBTomyt Sireusst ©ofside t okens

t hat unggue [ LV r : or nore
Syat e’ San e SR UeNi R Ry L PUERGE o MACHELIE on RRSHEPF o

provi di ng atdmsactsinsandontofentove prechased tleyp ercasthbenon thdbst PROwre awot frtevi de
education for a yser and nerchants throughout the process. Through the use
of infornatF@%”Fgchnology systems, the TRO can ensure the integrity of the
system Figure 1 illustrates an exanple nmethod, apparatus and system for
managi ng a refund process. In the exanple process shopping and receiving of
a receipt (issuing 30) is separated fromfurther processing (acquiring 32,
aut horisation 34 and paynent 36). As with credit and debit cards, there can
be nmultiple providers of issuing services, and nultiple acquirers of
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sonme shops permt the user to fill in such details that are required on
refund vouchers after |eaving the shop. As indicated above, subject to

| egi sl at iwe 20mgudroenents in a give territory, user (e.gPCTiRPaVIeI0OsEN)
purchases can be recorded using a token when meki ng a purchase and
eligibility could be determ ned at a poi gt exit fromthe territory. By

nmovi ng the determ nation of eligibi Iity2 way fromthe point of sale, the
dependence on people who are I ess well trained can be reduced, and
eligibility can then be perfornmed by properly equi pped trai ned custons or
other staff or elfem 58§, thauser mpufseany. furthsitragsdstioneteniifictsesty. ) preextmgl es of

possi bl e tokens can inclLude a.passport.. nunber,. asspqrt, | andi card,
BT dent i 1 yDEARR AGhFIGS Torareriits B veLgiion stetip iy B hRkiheSioiiber? o
drivers |icgpsgble @ RRYSBAE abpiidr SR8 sted J20anaReMink Bedrandactidh dedod frd
operator card nunber, a card refund operator card, a visitor card nunber, a

vi si tor car that Hanpgetiongsthiciieen thg @pquifer seryersynishi 2ktoghonssr. Ehis meass thatik cat ed,
t he tokepn coul I S card - er. v¥isit e h uld be
ssucd 1 ¢ Rg- dul e Yiotic e Al ARl IR gl onbh il BEEAGA B 0P i Froue
checki ng of pindeacitd yhegturéHaks t6 bagensiddned foir airtfand t bk@ostdmtdrtes fhese exanpl e,
be a chip card or a card with a magnetic stripe or a bar code that woul d

have a uni qtienseiervillBgvprseriset Hy scaurer sRap WREm Hakrhde soksurdmsder a
record of tQey Ry J&Hﬁ@ﬁdéﬂ%ﬂ tREurIRIG i ASTOSH AT N hiks € thR¥Ehon fcGRITPUL e
record can be made of an associ ation between the token and a transaction
i dentifier taorbauplatediysedinganskat idomificd forthe ugn tortdrearapsactibasesrd. The t oken

can then be used subsequently to retrieve the record of the trapsaction(s)
on ‘exi £ 10 1 ofPHRRA et i ?90%%)1%9 gddene vy ranspopt BWVF%‘é(rreiﬂjii%‘ﬂ%é@, f or
exanmpl e for a&ﬁ%‘re%er%?rs?st@ﬁ&%e(?d%?e&&mbfe' iR%he dVRnARaEHETRLE LETRLRLIBIL fau Rt
conputer record of the transaction tdentifier could be stored wthout a
token i f noatlekenc ihs paveiabawhemadd)eintwlzols aast iagoniptieantdchideior gicftemsdciehy
becom ng a tenporary,taoken. .l.n.the.foll.om n syst em and net hpd, of an
exanpl e8] HReA Ui Sieh BRIy S H AP ORGP PEDF §FB-dBS R bed wi t h
reference t gaskl @b kckeh iddhtifidt €dn RNRAIA toBpeopHREStrank&tiof ¥ sdRliEfoftet | pl e TRGs,
affiliate merchants, and then provide taxrefunds to users through the user
of a seld - stpnsagiéons; By khopregegisisradiiag maitioncd playe avaudd potthsrspt asAhe oken can
be al |l ocate t Stage hi f Ol poi nt
of entry togg é}sgc‘[?benlré?%s%%/e %Ornqg[}e Iégr%)%%n-r{tw Ogl%dcg%glhgse %?F@P%?Fﬁélg nyl,dellf%{ﬁegan be
al l ocat ed f ahd dstafigreat ipus bhasemed tat thxang@tiRanahacdindtiidskifi2d tieusexs ti ng the
territory in which the purchase is nmade and then be usable for subsequent
trips, or atde8bi¥e intermediate time. In the latter case, the tenporary
token represent egh Y e ARSI Al REAL bld diferl Pl 0SB FllARE can be used
to formor to set up a token for the user. 1n one exanple the user can
choose 20t okemsattioBercaskidd aFH34, ehearmp 588 tthevaiglatioc stalich sqndei dpgrablaatio exanpl e
via a website, ar at a ﬁoll t. of sale g% other termnal, or iE. resgonse to
being asked BT wiftivalidagen ot e Hiscusioms apigth Waiemrne BRiBE #1BkBe used
(e.g., a tokpp:ips one of the types referenced above). For exanple, a user
can register his/her details and associate his/her details with one or nore
t okens by regi st &t 54 thnapprowt sgitere cor dheicki ¢t thiynsactibRO(avEHeblTROhean t hen
provide infornmation to th/e ﬁfser about . r%f utnd opportuni t.i\e%f and Ii)r]ﬁceases.
Al ter nat i vefRPOGH SYHCBARVOT BRM 4G EER DOF e B i?BRORH W tHMRt SRERY (f or
exanpl e2f Vigkich OF tr&@aéticSid bR Fidr e idRVBYant Hasdacleisaind Tak aRo th&sk the
recorded in an input station local to the point of issue, for exanple at

t he point ofscamegisirationdpi@ territory, at a point of sale, or a point of exit
fromthe territo I I, 5 : b ' . details
pre-entered on t!%atl'%g) a&?f@ﬁos\;}laflg%ﬁggglgglﬁlggﬁg&%aglguﬁleé#ﬂa%{&lﬁ %(:jhrllélr éﬁgesgn% ﬁsde, for
exanpl e, a dewpbéewithrae@asoto Bigghe me bk \ondifiendthanihdeddnputitonitier f aces in
the formof one or npre of a keypad, a keyboard, a touch sensitjve screen,
a card read@PDrowl patbRipBeMeRn aEbE@cRdenprodrRed ks dhat can way afestingdanner, a
voi ceacyy val gt M an(?l%guﬁﬂ)?y%quggﬁl@nt Yt Rl vl BEEIS@FRRri N the formof one
or nore of a display, a printer, a card witer, a speaker. The i nput
station coul d al adtchatipelpyif dgaowiltihgiaed autgmntigaliynthen dadippgpvahgl/stem caner a
technol ogy for verifying bionmetric information held.on a nachi ne rehadable
user identi PPRMIER {34.4,3“ PO B EH S tg%@%P%?gV%aiPé%r QSf SYSIETR SR SAC
identifier (for exanple a nunber unique to the token along with details of
the user (the traveller) can be provided 103 to and held at an acquiring
host server system 20 where the identifier and the user details are
recorded (stored). The host server system 20 can conpri se one or nore
server conputers, each conprising one or nore processors and nenory,
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There may be only one TROin a market. However, where there are nultiple
TROs in a market, there can be nultiple acquiring system hosts 20. The

rel at i onswopotyetovmen a nmerchant and a TRO is that of nePchareoians27azquirer
(to use the credit/debit card exanple). Each TRO affiliates its own
merchants and is responsible for the point of sale (POS) devices and
integrated software that creates a tax ef und transaction. The transaction
nmessage can therefore be transmtted 105 to the TRO acquiring host system
20 where further processing can be perfornmed. The transacti on nessage

f or mat bet wegmovdigraaSBtmnd Thheordgensrthatgviblegplyclanattaketiamyprapphcapri at e form
as this can be proprigtary. .In, one exanple the transaction, nes e

Cransm t ¢ e BEPReBRrdERL wenth ST T Raordig ' HATARJoe Y ARG RILLTS0
cont ai ns t heequ@K@Bntk RN bé 8KcusGedDlatera t oken nunber) if available, a
receipt identifier (e.g. a receipt nunber), references to the goods

pur chased, a mer &hanptocpsgdhen qondinucszt PROI HighteiG i er, a time and date stanp,
and a segcurity hash. i i ed . to v ering). . i
additioﬁgcontain%yﬂ?%¥@%$%ﬁ%ﬁgbﬁgdéaﬁﬁgﬁgg@%té%ggpéﬁﬁ%%%ﬂ% e g%glor any
ot her data hhadagt RemtROaphBhESyitomedklaeglirinAhs&RMt@h @aR&ghlintit iy host system
20 can be provided for each TRO so that commercially sensitive information
can be kept 2REpRiIHE apprAval massaggeh o RO thekigsky able to see transactions
generated by its b g r r ctions

gener ated by affﬁ?%g%gg@%ggéﬁgﬂggg@gﬁmﬁégg?ggéﬁEﬁ%&?ﬁg$@g@§ ase of the
acquiri ng host systédtROkiosk tansaesian theqraynean fal ecxsmptedryaidviting mienseytoof t he
acquiri host system can_ jpcl ude, .for exappl e, a uynique transaction

Cdenti f1@r FUF § A fRAiel Greliad iR T HuRe; qribéfrcff%pénang a o dRamey mber )
where avai |l ghhemoanf 86RLRAL identifier (e.g. a receipt nunber), references
to the goods purchased, a nerchant identifier and a tinme and date stanp.
The acqui ri ng hoSturmystodig@® 7c wherldppratles nhegiven guemtticulyac b24hnhdindbat i fi er

. g., [ t ti to the t ti ' t hat
i que e PG A BT ey dPetyf 8RR B PPt e Shsact i on

during pr OCE&ﬁlﬁlﬁlﬁgho-Eh@ys%efn@fbi%_ﬁéHé}{j}bré\%@%ab@dcﬁbnﬁan be returned to the
mer chant system and can be printed on a purchase receipt given to a user,

usi ng clar text AdAdZ.Gn agquirisg bp# sEHeBdrieyy B8 surhasnon-4parovebaiesseec t he | i ke.
A nessage | .aC f - SEryvi ased interface using an
i ndustry st %ﬁ%@l a?lea.%gfoljgggls{,%)ﬁ%@%o‘%ﬁm\é%@%%FOIté% %%élg'n provide an interface
for messages to Be7iqrifmttkéstkaedives amoutapproviomesx@onitl @n pramsahd uen to
nmessages can include one or nore of the transaction identifier (e.g. a

t ransact i on'SPaHe eystomp oriagranal wdidetion giccke. g., a token nunber) if
available, the r ot | i fo . I s to

t he goods purcha§£3?&fﬁggﬁ%%é&gﬁ%Cégg%?% f%f@ﬁgﬁ§0®¥E??%%R¥F |§$§Q?ﬁe tinme
and dat 20 st asm to emter thh ékseata cosporhagipréwdistation.s used to prevent tanpering).
The nessage smﬁt;@ §4 gaé?bezﬁ separ at e .syst.e or. conbined with a custom
approval syst em 26756d0T HNYVA SFEHOBHAITH A N ORBREPRRITINEY Bhthe PRPEMY exanpl e
embodi ment (e RRARGS; 4 kek (RA(A&4 could be inplenented as a server system
that conprises processing and storage capacity and is operable to act as a
central repositoAy72@rthaameovad systcraobrgsdinkactivhefamoptioni(agpilblstin ghest ent( s)
and t hecust ons_approval st.emas well as providing for. ssa formatting
2nd £ or viar drEO TovavE e PR R s St RS P prsP e E AR e TR AP E n ¢ he
TRO s hpst si&tiB&R0 At iEARIRANACLRESREs ¥hdrcdhiifs MBISAYRSMHEIMpnt he
custons approval system 26. The custons approval system 26 provides an

aut hori sati on sy am22ethegustaes osfiges aprepyisdstranspiondheryidc pipecty a cust ons
authority, fe%nﬂ@téstﬁ 798 Dk indYseR kL fid B@Eé%ld Iﬁ&‘?gl%‘ﬁaﬁl?a{@ﬁoﬁ%“ﬁo‘%va' system
26 is capable of approving or refec?lné ax refund transactions

aut omat i cal hyproasis) ha clistb@s o fetr,iafd bhia msassigerbeing retisicdnom Theeapptistabns

approval system 26 can al so be accessed nanually by a custons officer.

Val i dati on” &§49bieghe Ao systemiand Sy aeebing AoptrRpsSRedthat apreyal lardsks) 22
at the @01 idin®iidecid TSl AhPRiIoGARGLEH. L 0 the TRO host systen(s) 20,
for exanple via a standardi zed web service or through the nessage interface
24. A validation station 22 can be configured to invite a user to present a
personal identifier (e.g., an identity docunment such as a passport) to be
read. A validation station 22 can be provided with one or nore input
interfaces in the form for exanple, of one or nore of a keypad, a
keyboard, a touch sensitive screen, a card reader, a scanner, a

voi ce-activated i nput and one or nore output interfaces in the form for
exanpl e, of one or nore of a display, a printer, a card witer, a speaker.
The validation station 22 could also be provided with a finger print
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identifier that relates to a transaction effected wwth a token to retrieve
the information for that token. The transaction identifier can be printed

i n human woadbovionmehi ne readabl e form on a purchase receCcptEP28/08aT70t her
alternative, for exanple if the user had not already registered, then the
user can be pronpted to enter registratign details, for exanple including a
token to be used. The validation statiorf®an also be operable to pronpt the
user to enter one or nore transaction identifiers that relate to
transactions effected without a token and to associate the transactions
with the user. TAdctmatingnct htof22 appriviaf isezivendnr pecfiprd, hhcmdit 726 therapnroamt/ or
machi ne readapl e, form on a pur.chase receipt. The order of. operation of the
val i dati on SAH9T GHTBISARGPRRPHHG TRHEC fathe RBRO AL Ry CaYBVE B aR i ng t o

i npl enent at h@pirifpUidsh§fstcdhetat hgpréVal fhresienaraki@ondls ditg. val i dation station
wi Il be described later. In another exanple, the validation station 22 can
be configured toAprdhic uaciaamresgnicthe éaken hethgdégskiagd atrpiuné measige caebe oken
and thenc.to S |.1. i est to t om approval system
to reque%t %%%?%%%ﬁ&ﬁgéﬁﬁhéﬁ%gﬁ?ﬁg%%%ngﬁﬁéﬁ%ﬁﬂW?§38§H?ﬁ§ user and the
transactions recagd@icdtéd &S30cthatfireier prdchssitperotafRoshe tdfembcanl proéded 9s ot her
exanpl e, the validation station 22 can transmt a validation request
nessage t hatndigatadyp&egwa e is Hersritt@idn fromthe identifier and the token

identifier, and AE, . i L gi bl i and
whet her to vaIid%?gm%ﬁéhtraﬁgggﬁﬁgggﬁigé&fﬁ%ﬁgglggiﬁﬁﬁhgﬁs?%kg%ee%% | ow ng,
t he val i dat ianmatiabpprovat dninglos aocbleeigpgivebtan dapepd omptedefeduntes tiad cant er

m ssing or further personal infornatiopn or transaction details that are not
aIreadyl%elHmaéﬁgﬁgﬁgﬁoYWﬁﬁmé%ﬁﬁﬁ&E“%BB&H%ﬁ?@#@“ﬁ“@egis;ration process
and/or to obtai npg &LokHb, aQypitd r @R CRATR ﬂdréﬁh%%ﬂtﬁ@éod‘c@ris mphere no
token was presented and/or available at the tinme the purchase transaction
was per f or melidible@oryoutvdo alcopdys Hegwoilat Accondinglyj mftbe sititation thent er ed at t he
validation station.can tk be updated or recorded centrally.jn the
nequi 11 ng. hedPUPEisaRE voE B LR Rer it AP OSPI e SR et abi
to respond hgyifg Mpistéted hiQRat'tRAI QA nibBEMAGE of Mic iBfcntiSY Bnadlds thid€o b& ansact i ons
for the user (for exang%e all transactions already associated with the

t

t oken ahd/ oidentifigtsfiemitonyamsaetéraigeerd heldenyld sydten. o suelk wicasal 3t sfapayii t s own
database ang.anybEom, 08, 360MIE L0BAO RYSLPR AinAd HATARR rul es set
to determ ne ‘approval or rfeJection. 1n one exanpl'e, “t'hé custons approval
system 26 coptdcesshg oethetBergl e padstitraatunp Rl thy verifivatve o delgibititynamidéorof t he
transactions based on rul es that have been set, ("green channel™) or

aut omat i cal FegiYigtipRpldae tigmeaf gismeactih o bedlcptisthispmyhe dgfas af based on rul es
el ot GGk OB, FAPLANALISYSLAN AaMERLNE SURL OFRo AR OVal system
26 has nmde a decision about a transaction (approve/rejéct), a

aut hor i 2@t i actondiss aglecqlreduidtatentnthe € Ruesteradd Sagrisea massa@gm)cande reset if,
automatical Ly routed. through the nessage interface 24 back ta the .
appropri at e KRN R TTLYR WhTSEo B forihs e O BHEE Ll A G4 knhe. f or m
of a web sepypgpikesponse and can hold the el ectronical ly approved
transactions (including an electronic custons stanp). The acquiring host
syst em 20 updat edlthougxinghd prgsanaxxaraflandRegiatesalltflagns nsed@s d nicans bhe
transaction _wi,t.h the. aut hori,zat.i.on.nessage (approve,. reject, ch e). In an
exanpi e embUArEtoTia enst SRR iEp v noet BT o off S ey ren

aut hor i zat i gacliRsds cpillilifyadaR @k athieveiRS dase a@mginrglre@rﬂp&{d oYy Zthihg t he
system of record. Each acquiring host system 20 formats and transmts a

ref und nmessagecergat ¢tfecligiilityacrsenthsttmnd ofpurehtse Hensagtianki ch transacti ons have
been approved fop, gr.e el " J.C . i d a

t oken can be givgﬁmgﬁ?%@sgggl ?%Hkﬁﬁ%ﬁﬂ%ﬁ éﬁ?ﬁé |%%ag@2§5§%gbgﬁae§%%§ TRO s
t ransact i onsf gécels pusihhsdedhe Hfpeo 0 trafisatii s, Hpattdmeof Rinsh@iond, the amsaaliiyons

have approved codes, the user could be given "green channel™ service for

t he appr ovefl? Pshsiet MAsIUNHIQBRIGPISECAER SAD ROTFIHITFE P AJtA IS qah bads Bai d. | f
any of e i t approved, the user is given "red channel”
service§¢orEgggﬁggg%ﬁ@%gggggggnsactions (possible for all transactions) and
i s asked to presdrtortinglehdn-duwomattusboessingf(fadobanifob profcossingg carpbocessi ng. | f
the choice qf refund is t card (e.qg.., a credit card), the refund
Can be. rmdeSciarBA Hokh 32 SR el TodtruRn B tomRlin gy ent
card is registered, the validation station can optionally pronpt the user
to swpe a card to which the refund should be nmade. If the user requests a
cash equival ent refund and the user has used a TRO i ssued token that can
store a cash anount, then the refund anbunt can be credited to the token.
Alternatively, or in addition, if the user requests a cash equival ent
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In sonme inplenentations, the user could then return to the validation
station 22, present his/her token once nore and be pronpted for the manner
of the rebondie®omzscussed above. The custons aut hori saPCoEPIyISNEIML26 can
be configured to operate in one or both of two nodes of operation. In one
node of operation, information for traniﬁgti ons is stored on the respective
acquiring host systens 20. In the first de of operation, the custons
approval system 26 is operable to retrieve transaction information fromthe
respective acquiring host system 20 for validating refunds. The result of

t he aut hor i s&tdeommiricd nodrohave detrenictadiortahstapygnl sirep lnpsesmgenswireghred4 t o
the appropriate ,acquirin ost ,system, 2 The acquir.jng host syst 20 now
cont ar s ¢S RE: ¢h SRGnEE SuHET BT SgBr darco et fprreRth Bt ed,
changed val u@) provlitd'@ceRe0dcABEge 8perafi@f at i on, the custons approval
systemretains a copy of each transaction within its own database,

associ at ed not oht {hewkample westem|descaived ebken thedemsdctipr recopistaraheld imiheh an
acquiring host . i if4er. I S e 0 a i system
262l 5o passeb THEIEILRERIN B0 Fhrinbl b hGr R Bl uStmh P BREERNR ) hoet
system 20 caidérthetsrmitigs didf ieyke NERweetnaemotite ckmBplBitieSanssctiofatcords t he
second node, the CAS retains a copy.of all data fromall acquiring host
systems 20. c@B¢ be beld plfgapiidy gpin sddiioangs shomesspeotvotdd: whegrihinds used for
comuni cat i @&ﬂg‘&fé&rm&ﬁﬁal%{%gs |gting software, equipnent, and processes
for handling secure financial transactions as known for electronic
paynments. A st andddodskipagkdn thesieagtbel oxamaple @anutomaseddaosks@dratidation

transmtting refund transactjons. The use of standard nessage for can
al | ow fi)(it’ ngtﬁl?rb%w Br“b?f; QTS0 g\ FiSfoRNSHRLIQN; lﬁgﬂlewaﬁoelaétaggre léﬁa{ﬁ?i&
authorities pRRzlidéd RAMEhE %&ﬁ@hali’é@z bPiR validdlos stdhemahalor 8P4 Qéiﬁéc%-thé?’y

recordi ng transactions on the acquiring host system 20 and/or on a custons
approval systpemt@ealidsiioystation Zasin thetonsassbat thoomcusthent stéticer 1 taflodmaaval ue of
purchase, and then.assogciating us etail records. |.inked to t oken

Pent 11 er  Pirmle oS @Rt AEhoLES &< Mty AL miydrEonr Rt em 26 can
be oper abl ept@oriRlbyaNeudeebrbdla tiaomacHicanss hpRoplidie acquiring host system
20 of a TRO based on the presentation of a token, to indicate a "yes/no"
respons&S to a reduebmdisgstemareyides fondetectioap aheligibitity el wseafsmirefundand r esul t
to the acqujrl host . : - il ustr xanml [.gation
et ween ¢ helseadr g FEEEYERaR )l Babiist i B oA SR TGS, em 26
can be ef f eptiebases boraroRssage réfmdenfragrct2df thdfegumtasage i nterface 24 can
provi de a dedi cated network between the custaons approval system 26 and the
acqui ring host sp¥Eneding apdptegatedsystamrathrinfymatipg aylsblediomaseiface can
be i npl enen i . i r hel, | i nnecti on

ar T angenent & L o e L e R G ot oms

(ki 0sks}0 22pa@hasbe cpr lmvass@dattdatithal Usemarautlgitatitycapbe dsterm@nd aga pdint & und
transacti ons .t?ugener te a ,"red channel /green channel” response w t hout
human i nt er FEh191GHM Py ??affa}néacﬁlro&creeni ng process could be effected
using, for exanmplg,feMaldidahbiimehdibRRy 2hd él%igﬂity Gerlfl @B Al bRt poi nt
formthe territory. The validation station 2Z, or an approval system (e.g.

t he cust onsaappfromad shopstiean 26)milecmbodimentctats iodond athihe érat pahti. dat i on
station 22, ld be provided with rules.defini a "red channel "

Fequi r ement AGRERRUREHE SR bt Rty Al ne e S b dRases of a
particubmr hotided theugh 8@ wsbanielinteRaha\ietidrk @pprodctbadite t&MHthe a user to
present a token, shopping receipt, passport, and the goods purchased to a
Cust ons Of f frersectian rgceids ReyiRg KRty tragsacten weptilerafor thwansastianaanén
station 22, Qr I - SV, i n conmuni cation with the validation
station, coﬂﬁ%ol%[el%@%@il%\égﬁ\%ﬁtfﬁ}&%}ugegr' defining a "green channel™ situation
provi di ng aut omaiinGnéjodinsti imagdeahtbioddtio aeenipaich pigrdre praalusiuoh as: country
of origin of the traveller, itemvalue, transaction value, value of all

t ransact i onSPCTRERNCGF e FERSEEOrreklBfaRPuteE Progran REpdughingwbe Buiheifeist i on of
such crigerjp, M L RiEKmbdiihsS THO barfiot Rk iy BecRid B 4 Sbih

retail e%ds, tbr agﬁ@gﬁs a%% SO %E cgn Edgﬁuéeh%allzl gur%&lgﬁfcso(aadg{:%%rbm Fc system
di agr am gi vimdiuansuhes viseld sthtcamagncarepod@icaly eraghttosypsitdror odnt stgragat | on of an
exanpl e enbodi nen Figure 2.illu ates vari.ous syste connected via a
et wr k 15, MEBR oAb SPEIT AT BRILPS o BRgRReion FITIE Supas DAiRtTal |ty of
user conputers 13 (e.g. a desktop, |aptop, personal data assistant, nobile
t el ephone, etc) connected to the network 15. A user conputer 13 can be used
by a user (e.g., a traveller) to access a website to register a token. The
website can be provided by one of a plurality of TROs, a tourist or travel
organi sation or authority, by way of exanple only.Figure 2 illustrates a
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t he network 15. Each acquiring host system can involve one or nore conputer
systens, each conprising one or nore processors and nmenory. Figure 2

i Il ustratwe aim@emage switch 24 connected to the networ PCTEP2010/05371%
exanpl e the nessage switch 24 acts as a communications interface between
the acquiring host systens 20, validati%g stations and a custons approval
system 26. Figure 2 illustrates a pluralty of validation stations 22
connected to the network 15. A validation station 22 can be |ocated at a
point of exit (e.g. an airport departure area). A validation station 22 can
be provi dedtala'pﬁlhnign@rmutmreewbrhpwtred iedl¢sacdsctiienlt dectfooragneticooptesiaompl e, of
one or nore of keIP a keyboard, a touch sensitive screen, a passport
or ot her Dmaﬁggﬁﬁﬁ/?@ﬁw&nm URard reader, a scanner, avoice-activated

i nput and one or ARG gHOHE I%Hﬂoo&hﬂ{e%fsfc&@&%etirzlbbl?@hafv@rb%n B&En@é@ﬁmﬂe&;ﬂ of one or
nore of a display, a printer, a card witer and/or dispenser, a speaker.

The val i dat nwnergvawmmw@@@nmdjmad@@amsmla\heme apnarens fethese sl igd @,i‘és for
i nputtin tr c or { r r

Coar ", 058 L OURLG Syl ST M B 08 ol GPOED RLbTNBRAIRGS o, °

li ke rreans b@ﬁﬁer}éfﬂtédi@tm@urdesdlﬁéucﬁN'Srlat[bnk lagd Wd[ﬁo@flo@ﬂrﬁﬁﬁélﬁéhﬁﬁdl&rtﬁer vice
ki osks at the exit points are acceptable to users. As described above, in
one exanple, the validation station 22 can be provided with a reader for
automatical ly readi ng machi ne readable identifiers (e.g. machi ne readabl e
identification docunents such machi ne readabl e passports and can thereby
enabl e automatic verification of the identity and eligibility of the user
for a refund. The validation station 22 can pronpt the user to present the
token identifier. As also indicated above, the token can be in the form of
a magnetic stripe card, a chip card, a bar code, a passport, ID card, a
nunber that has to be entered at a key pad, etc. If a token is provided by
the user, the validation station 22 can then determne eligibility for a
refund based on information held in a custons approval systemor a TRO
acquiring host system defining one or nore purchases associated with the
token identifier, in order to determ ne whether to validate a refund
associated with the one or nore purchases. Optionally the validation
station 22 could receive biometric information and cross check this against
information held on the machi ne readable identifier to verify the identity
of a user. The validation station 22 can be operable to provide the user
with other options than the present of a token to identify the user and/or
to associ ate purchases with the user, for exanple by pronpting the user to
input a transaction identifier. In one exanple the validation station can
respond to input of the token identifier to transmt a request to the
server for information defining one or nore purchases associated with the
identifier, to conpare information received fromthe server defining one or
nore purchases associated with the identifier to pre-defined rules to
determ ne whether to validate a refund and to cause the output interface to
indicate to the user whether the refund has been validated automatically
(i.e. whether the validation is effected automatically). In one exanple,
the pre-defined validation rules are held in a custons approval system and
woul d be received fromthe custonsapproval systemw th an electronic
custons stanp attached. Where the refund is validated, the validation
station can to transmt to the server confirmation that validation has been
effected for the refund to be effected. In exanple enbodi nents the

val idation stations can allow the user to nodify his transactions. Means
exclude transactions or itens out of transactions or decrease quantity and
anount of certain purchases, prior to requesting approval. In another
exanple, the validation station can respond to input of the token
identifier to transmt a request to the server to determ ne whether to
validate a refund and to be respond to a response fromthe server

i ndi cative of whether a refund for the one or nore purchases has been
validated to cause the output interface to indicate to the user whether the
refund has been validated (i.e. whether the validation is effected
automatically). Alternatively, the user can be pronpted to report to a
manual validation check by a custons officer. The validation station can

al so be operative to pronpt the user to identify the refund should be nade
(for exanple to a credit card or wwth cash). If the user selects credit
card, the transaction can automatically be refunded. If the user selects
cash, then the user can be issued a fully active debit card with the refund
anDunt or be pronpted to go to a place airside to recelve t he cash If a



At 314, the merchant system 14 transmts a transaction nessage to an
acquiring server system 20 of a TRO that has provided the nerchant with the
POS devi cwe 2andibero2zsof t ware. The transacti on nessage camCImPRad®s212 ecei pt
identifier (e.g. a receipt nunber), the value of the goods purchased, and
the token identifier, if provided. Furtgﬁr information can al so be incl uded
in the nessage, for exanple details of e goods purchased. At 316, the
acquiring server system 20 allocates a transaction identifier (e.g. a
transacti on nunber or string) the transaction and creates a transaction
record incl GHAYIS he transaction identifier, the receipt identifier, the
val ue of purchase, and the token identifier, if available). The transaction
record identifies whether a token identifier was received with the
transacti on nessage indicating that the user was identified by the

mer chant, for exapphetiRyostitingd validdeaissitemethe vhlidégdiohsygemaoliptikinko
indicate this.. Further information can also be included in the transaction
record, for exanjtlidagien systemapput ecagdepyallete Fresvg an|igerdiige for denst ong
exanple ¢ra ' - held at the acquiring host system can

i ncl ude %hegf%ﬁ%%§F%éﬁﬁﬁégéggﬁ%%ﬁg’or all of which may be popul ated in step
316: Transact i onvaldnon fdysticrReparkping denhd foperbrl te padmputhehase tdokpnt
identifier; Registered féag; Det ai |l s of Goods; tajls of traveller; A
paynment t ar Eermaton3ios optaiing: fuitay Agfuadr srspciaigdt Wih 2pne &f AL Purchase
transactionnﬁﬁ§ggg§e message that includes the transaction identifier that
can be printed on the purchase receipt printed by the nerchant system 14.
Steps 310 - 318 tmnvhlelagibhegtsedh ipmocessihg tmeansi beipar fukthed opetablet e enedi t
card authorisation processing so that no, additional, del is required a the
ot nt “ol0 ol g FERERS B PSP ath g rEbRaio B uElln b S e

Regi strati o, §aipdatidDaRidasitinRirhafiod hpiEky Mg 3ed | St purchase, for exanple
using a website or a dedicated termnal before travelling to a territory,
on entry to a tefhei vabidgtiompyserhgredessng ammanh deing| facther eparlde tetrapsroit 2,  or
followi ng a_puychase at, for e le. tel or another place in.the
territory o AMEEaREGuite mr i PAReiTndRt By ofPLE koLishil bE Sne
reference i r ABECHREN0W, bRgiDRIY BENE D& iVATtcTh hgdrirBtedlinfefmitipyt station. As
mentioned earlier, an input station can include, for exanple, a conputer
processbt and mefisryelidghen systemrosasping nenns ricinge urther operaplsy i) weciype or
nore of a k it . a
mRchi ne. T ealshy 5 SR o e BB Sl S AR R o EPLA SRRl S

i nput, and syseenobutpot mconst whidthérnd exfimicasodisted heéthftbe onobr ooec purchseehaf a

di splay, a rint?r, 3 card witer, a speaker. The input station could also
be provi ded st ¥#idatednger print reading and/or camera technol ogy for
verifying bionetric information held on a machi ne readabl e user identifier
(e.g., an I D docunent such as a passport). The user can be pronpted at 410
by the 2hpu. st alThoappavatenvéclaantl; artsant itlnvaldienon Sysemfpooceasipg nchas 6

transaction nma t he us of atoken identifier.far.a token issued to
he ueor ¢ r aRGATe 18 deteeptE dhafteptyat G AMD Fotiring i Fron en rpESy e
configured {,QrRf GEREIINBNYSREMYS sRRiEhfoteaUsA LY i nformation (e.g., password
or other key or information known only to the user) to access any data
associated with a purchase or with a user. The securityinformation can be
associ ated wi th the (Lansact Lo § SEOAnon Al ALIH I PEE PRl syt em i n
accordance W th conv@RtTong security Qrandards. " 1 Re |%%Ji BYOSET0F
identifpes aicakklés dptedbl@td pamgAGht QRerad hpkeket deBimdtioar fot Sompletingdisett hen
at 416 the input station uses the input transaction of token identifier to
attenpt to defeidssedpdfaf eblaint Esding awochdewith PIer OningEe REEIRYS ng
server syst . Fo el TPR% ..qenti fiet i r eady
associ at ed ﬁﬁ%ﬁggngfgﬁ§§??¥gﬁl$%%nt| ?%?p%%@%ﬁ@C%%gﬁ@??ﬂgﬂg€%%§@g§§§?£n12o.
At 418 the usypuhd stoeddiion seangquystept totieaipdsted bhsed addhamforinnition frgiut by theeeded
to conplete user registration and/or to enable verification of the
eligibilityfatus of the user for tax free refunds. If the information

al readyyfel d for a user associated with a token is determ ned to be
insufficient to enable eligibility, then optionally (according to | ocal
requi renents) a nessage can be sent to the acquiring host systemto reset
any Registered flags for transactions having the input token identifier as
regi stration was not then conplete at the time of purchase. At 420, the
user can be invited to identify one or nore token identifiers for a token
to be associated with the user. The token identifier(s) can then associ ated
with the personal information for the user and/or with any transaction
identified by an input transaction identifier. If, at 412, the input
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transactions, but the pre-registered flag nentioned above woul d not be set
as the transacti ons nessage fromthe nerchant woul d not have included the

t oken i dewoizbicerwomnd therefore it is to be assuned that pChaEPrEobzmt had
not identified the user's identity. Figure 5 illustrates a process
performed on leaving a territory. Cptiogglly, t he user could be pronpted by
the validation station (an automated or “Sel f-service kiosk) at a point of
exit fromthe territory to present a machine readable ID (e.g., a passport)
to an ID reader of the validation station at 510. In this exanple, at 512,
t he val i dat #on sthti apparagusc axf ialgsurmdcetdmmeﬂze’mm wherehe thd i gilidhtiont ysystema
refund for the user based on %%F e nfo tion ?nd on t he ide t|t¥ of user
derived froMYREralliht 't ERGE% ‘?d’m‘@B i'dnafy © t'HRY vB‘i“CB%?P % on

coul d al so Mﬁfd&ﬂrﬁaylohhﬁcmsjﬁgtd £rynse&udﬂ1ﬁieﬁﬁﬁér MoHstMaviti 8ARLF inford PuschB®l d on
t he machine readable ID (e.g. a finger print or an iris pattern). At 514,

if the user tfidléﬂah‘fmnseIthfglVblléatlomhmtqnhéDW ogerablgntos catscon tpmmt@esrqcnei user
with an S S 6. r t he
User cout d SR By B RRRE bR R AL B bR R ove
steps are opfithoiafdrmatioh Relhtigy s Qf 168ty oad beaﬂb/pﬁ@h&ehtaﬁlsmt'@n@ranhethe hdentity
verified at a time or purchase. Indeed, in sone territories, this can be a
reqU|renent1emﬁﬁﬁ%ﬁ¢@ﬂ§m1%@EB¢HWﬁQWﬂ6Wé PE¥Ei cul ar i npl enentation, if the
val idation station determ nes that the user is eligible, or if steps 510 to
514 are omtted, then at 518 the validation station can be configured to
pronpt the fiser WTbe epfaestuaof dansdothensin itlcetndnsidton réard acptificdwalsaher a
transacidon made by t.he yser or a token jdentifier for a token issued to
the usetVtr H%éi‘@ﬁaéﬁgl“ USABIt LTS AIRE 98 ted ElsgstioB re® - oken can be
presented by a user to be read by the validation station (e.g., using a bar
code scanner for a bar code on a receipt or a card reader if the token is a
card), or the apﬁh@mmh&ﬂ980ﬁéMni2bed@ncanwhedhmbuwﬂﬁaﬂmahmymMSngH%éys or

the like. A 520 he v ion |on ca tio t,the user at
416 to- ent ol BRTHHETsHIPsHREROR Byt RRseB aer BRI Bither "oy or
i nformati onpkRENA tRRkAtbRbPMcWS&T ) t0 access any data associated with a

pur chase or mnth a user. The security information can be associated with
the trahsaction record on at the acquiring server systemin accordance wth

conventi onal sec r A s t oken,

then the vakldat?%%E%@E% pgﬁigonge%ggﬁ%gﬁpngfmn?gaﬁéﬁg %ﬁf %gﬁngnvalldatlon
request to tyseent pRicossingappneVedpesatat enintlivateud thethsar tiokenvalidemin fysem At
526, the approval system can check the transactions (avallable in the
approval sySYEH: BB ARrghRirHadegE retTindHesthe syatien e siIpeopritt e) usi ng
an entered token or transaction identifier to retrieve rel evant
transactions and can al so check the user registration data. At 528, if the
val i dat2@n 8t at i Ghe dgtaeatns ofadaitthBtwionein ber validhtormesicanproscssing deins 6

conpl ete user @gistratl n and/ or % g@eble verifi.cati.on of he e %lbility
Status of tRBSTHERO Prgt B e GRS A HuAS (T (o ¢hISPUETBR can be
confi gured h@mﬁ&%ﬁﬁ%r%?@s&&@&o?ﬁl3ﬁﬁ&ﬁ&$ﬂ%ﬁa&ﬂﬁ@%ﬂﬁ&h&ﬁmthéu&ﬁe i nformation
al ready held for a user associate a token is determned to be
insufficient to enable eligibility, then optlonally (accordlng to | ocal

requirenent ssage .can. be sent. .to t uirin mto reset
oy Regi ot e ed f NBG O EHGE Poard 26 RS Trtebing b Wi hs BRbfidhe O or as
regi stragi opys&s pRRkssinifcRiPbilato ﬁrbﬁlp’é ih¥R1s&fto RUfcE B%Sﬁlrthblf purkhdss
determ ned at 528 that the user entered a transaction identifier, then at
530 the usefragsantians to hocersitleresl fodemefind: one or more token identifiers for
one or nore tokens to be associated with the user (e.g. by presenting the
token to be read by the validation station). The token identifier(s) for
token(s) cam0t hemhdepassocsBingnaiof thetprecedmpstimls, whdroinrhé valitlation t he user

and/or with any transaction identified by an input transaction identifier
hel d on an &@&ﬁﬂlpmsssger%ﬁ}méweé%hleI«setmél@zte t?H@l}Sﬁrpﬂﬁ the wridgftercsyateBe
operabl gyto i eved as
bei ng a2%00|%?a@5é¥Fh&% gﬂgggyﬁ&¥C&&glsp E§&%?EH gé%?gﬁgaggfgﬁgﬁ%én be nmade
w th an i ndstosdgcomeans. t he qualifying status for respective purchases (for
exanple with a green or red status as described el sewhere herein). At 534
the validation station can be operable to pronpt the user to add
transaction identifiers for any transactions that are not indicated on the
list of transactions and/or to renpbve purchases that are shown on the |i st
but are not to be exported.If at 536, the user inputs any further
transaction identifiers, (e.g., by presenting purchase receipts for
scannlng by the valldatlon statlon) t he valldatlon statlon can be operable
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approval system and/or froman acquiring host system as appropriate) using
an entered token or transaction identifier to retrieve rel evant

transact iwoo0smdoman al so check the user registrati on daCa/EPR§10/08271542
approval is not given automatically, then the further processing is
described with reference to Figure 7. Tgi conditions that can lead to
automati c approval not being given can pend on predefined rules that can
vary according to various |egal and regulatory requirenents as will be

di scussed |l ater Alternatively, if approval is given automatically, then the
approval sys$t.em ¢he appaatssiof aay 0bddfdhe appedivalclamssabecinothe vgstemspput | ve

acquiring host system for, eachapproved transaction, The conditions that

a1 apply REESI e o0 o ey AR oo ksaBREER e E A can
vary accor difagtiti@. vari ous | egal and regulatory requirenments as will be

di scussed | ater. The process then continues at 546 in Figure 6 Turning to
Figure 6, for each acquiring host systemthat received an approval nessage
from t he: appsova t acqui rd . Syst. C transm.t _a

appr opr 1t o appr SUSHTNERL 51 S S8 6T PR BXRIAT, SR BRaTibutRoutr
pronpt the dreis keoffig86d tardadyBathinEich@blc Ainsedttbn db@ifidr d%hn € plrchesd on
the paynent, for exanple by inviting the user to enter a paynent to which a
refund is tECBPt B denut ofa tigpsaplioryidepiiddi ng a card having a cash anount
thereon. Turning to Figure 7, where approval is not given automatically at
524, then the approval systemcan transmt at 710 a non-approval message to
t he respectil¥e athuappanguhaEinyonsbéthefppecedmgttlamemdvedn theantdaidnoyystedt 712,
an acqui i ng host systemrecei ying such a non-approval nessage transmts an
appropr’(ilte %Pﬁlssﬁﬁzawgma%s@%%e to the kiosk. At 714, if the kiosk

recei ves a non-approval nessage, it can pronpt the user to report to
custons for a manual validation check. At 716, a custons officer can
recei ve thel4.okeihh¢ appardtineoiimgonoof terpréqedingesldime wheeain the vahderontdystetmoken
at a custon¥ a pr@v?l s%ation. At ?%B t he approval station transmts an
infornation‘Fggﬁﬁ O # SUFRES ARFPEY A1t em i ncl udi ng a token identifier. At
720, the approval systemobtains transaction information (available in the
approval system and/or from an acquiring host system as appropriate) using
t he tokéh i d&nti Thepprasmtisielanypycocdingwiam, whelisiact i ons and returns the

transaction i nforpat] | f . , ficer

transaction then gmg@%gg§%@¥%ﬁ%fﬁg?%@§éﬁ“%%ﬁgﬁwﬁ%ﬂfﬁe°a§§$5?ff%@&?ﬁér)
being told that #heybdaadsacdichrschsitin®iscreapprovad fRyddrhe readet dv® aahidhger , and
by a nessage being returned fromthe approval station to the approval
system and the atgadts Adenhidist. & SpRBChed VOKSaCHBPRGVBRULf ércaan%fﬁlﬁaletrw
respect of a givgglkhﬂgﬁgg?h&gmb ARt @ ven. Al ternatively, if at 722
approval is given For a refun , then at 726 the approval station transmits
an appr2pri at e neteagdidetien $ysenappipol mterfigs icemptisestdie arehaearita dsgay,ra ng
host systemthat approval,K far given transactions is given. At 728 the user
can present the P9 Sﬁatcﬁrdt‘ﬁ’@tekiao?ﬁaﬁﬁd a refund nessage can be sent to the
acquiring host for transactions associated with the token. As indicated at
730, the further processing to effect the refund can proceed as indicated
in Figure 6l6s stTepsippddtuslef amys onernifi brneprceddmee cleim$y fuether epmeprisiog sarep

542, the conditigns that can |ead to. .automtic approva ei ng_or, not being
i ven can® GBUERETOR R SRS A0 Ry Slen VAR B aPes L dtents

| egal apsl regup@digg:y requirements. For exanple, a typical requirenent is
that the purchaser of the goods is an eligible person who al so exports the
goods. Accor di ngkgproval syRensinpyhtnesns taeafigerll dpbicceivy af deasbrongeati 4 juser a t he
time of pur for ] .result of the user not having registered
at that tin%@ﬁgﬁaéﬁ%ggﬁ%%ﬁph%#%ﬁﬁ§3invention enables this to be identified
fromthe transactppovdlegsea prekbebsing rhbes ipafigured Ito odtedh ifoarg®dn Admsdnep

542, the system can be operable to indicate red channel processing (i.e.
non- aut omat PRPTRYD S¥Eehathelds dihag 8e¢ops tq Hansaelqy, islaspyptien, epiilymgene or
verificgiio W INJENEE I At G ecof. a
transac??onﬁgg%pﬁghgbe%??%¥g Q&%ﬁ%??ﬁ%k%%g?%gﬂg?ﬁ%ﬁ%ﬁﬁﬁggggﬁgied" flag in a
transacti on recondoufsit altsidacexq@indigned tabpeent cphn eifdihlydagitsoo dihegorteood ocal
requirenents, the "Registered" flag for t.ransacti.on can be reset if, for
exanpl o, 1 1 TE BREERIRT HELTBRE bGEREPSiated Withd e JSRRHESE- pur chase t hat
registration is inconplete. Although in the present exanple a "Registered"
flag is used as a neans of tracking verification of eligibility, it wll be
appreciated that in other exanples the tracking of eligibility can be

achi eved by date stanmping records and conparing timngs of recordal of
eligibility verses the tinme of purchase transactions. Oher factors can
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A refund system provides for detections of eligibility of a user for a
refund and uses a token to identify purchases and to retrieve the

i nf or mat iwo 20r/wempect of those purchases for processi ngCa/EPedinsl7in
respect of those purchases. By providing an integrated systemwth
information available froma server system in conbination with the use of
a token and/or a transaction identifier Z¢purchases can be associated with a
user and eligibility can be determ ned at a point of exit follow ng the
purchase transactions. In an exanple enbodiment identity and eligibility
verification can be effected away froma shop. In an exanpl e enbodi nent
this is done,at e exit point. Additionally . this can done at .an entry
boi nt - An_eXbodi fBnereHABbeY i 80 oTB RssediaTe o B hE T (e
integrated QgtapRrdys@RPhOREE @RfFmalen WeIgti td RSers LAd TACIHN th RGeS, ARvi ng
respective transaction identifiers for the transactions and optionally

t oken i dent ptPragesystom being casegctedan tharsdidptiemsysteayvibe nshivodli ed in a conputer
progran1§roduct for operating one or nore processors. The computer program
product Tay be in the formof a conputer programon a carrier nedium The
carrier nedi8m cwoht dpfgatas 6T oo dRte Pracsdiah cisma c6Mptising aAloperaftrdiost i C,

optical, magneto-optical or other storage nmedium The carrier nediumcould
be a transnPBEBiheRRErHRT B AYSHEN BPWRUHAST | t el ephoni c, conputer networKk,

w red, wreless, 4€l [ Calom & £ el ORS
transm ssi on rredlﬂﬁrrsl%%ét %%uegr% Atrﬁsgé embodi rr$enot s E’esc?él)%g{ "a ol%ﬁg&%g{;/remgléeen
descri bed i pudbisas In aspamidionusitly ardkat ianh s naenchanodedftificas amins wi | | becone

apparent to those skilled in the art ) once the above disclosure is fully
appr eci LQ ed. |t POCPHHSHASHSIREROPINE 1 STaPeARFAY 1@8%‘1%0%@% HERIHTS MY 0

i ncl ude al | puchyahiat bQBsiaRRdwWIMdA T okal | MUt 2ANdelhgi" s;3Ak 48! @BF:S LAl M5
1. Apparatus conprising a validation system the validation system

conpri si ng: tresdattdat irdormsatneidentmiyg means oper@bthastsoinr essecmgomrwithdéret i fi er
for at |east  one qof  a use r..a rchase transaction; .validation sfem
processi ng ISRergF dBTenard BeUREE PR atEing grrms e B R PgH kol

obt ai ni ng atrh@mif SURHAsR$iISR ¢ fBfRdion il éntFRiae it EHcCorRH e hasPalds ABSREEIONS ;

t he validation system processi ng neans being further operable to cause

i nf or matd onwitdlthg folgn tocangperavabswstopur chase transactions and stored in a
storage systemto be updated based on information input by the user; the
val i dati on system processi ng neans being further operable to transmt a

val i dati on nequeShe apssagecdgisingdemtidhh@sybtbm, Ugahertitny systahaheviag:t ax
refund for the one or nore purchases, eligihility being derived from user
rel ated i nf or mat MSFEhapthysted) Nyt MeanssSPRfigHich rte dedsdyery tokem Aden &1 ng) 2fusett her
operable to g r fromthe approval systemand to

i ndi cate toa%(ﬁgre%e\s{@rsq’vfiogé\E}gﬁl?gpﬁg%ggsgstem out put nmeans whet her a refund
associ ated w t h hleechantesystennproecpingahese ®phablelto eranvmaitiad@insakctiod. mddsage
apparatus of claiml1, wherejin tFe val i dati on sgstfm rocessing neans is
oper abl e t o'U&t 8PFRIE NOHeS Bt hG fFaprctio MesRes Kyeg NP1 ISF e T on

i nput by t hesBsigled 3bith D@ k¥RhAPRHRMaSYigd RNt 0 stored information. 3. The
apparatus of claim1 or claim2, wherein the validation system processing
means i s operable to pronpt the user to input user information for

conpl eti ng er tails required for . obtai.ning a.tax refund associated with
one or  moreur chisareaE Seens o eBe Hiu el B b BE ATERAE e 1 o
cause imorﬂﬁfeir@é@sggeﬁgati ng to the user and stored in a storage systemto be
updat ed based on the information input by the user.4. The apparatus of any
preceding claim wherein the validation system processing neans i s operable
to pronpt t us i ransackion [nfor i includicng a
transacti on rdent 1 rOrrASe SERLY BHRGRph BR" AT, LR RER Boids 2

t he val i dat paRpey atebeh e ipagponeimideatity @atkhbuigsbar, i RlBs@Gcaal) arleeitgcard,
identified by the transaction identjfier to be created or updated in the
storage syst@RVEHISCRGSTTBYRRSE: oW Y8 HEGnaey & Rpvarent e d muBRer. 3fPay MmNtk difase
transacgg ong, 4ndahhg éi%? céﬂ%ﬁbﬁx RAREA A chﬁfatbma?({, TRLdiRR caﬂa%gwb%x o he
user. 5. The apparatﬁs of claim4, wherein the transaction recor

i dentifies whitheardaa wsardafmsd adengidicst e medile phonahumben e RIFIDcclepibacad of

t he transacti.on recotl:d: 6 kﬁle rat us. o& claim?2 or claim3, wherein the
val i dati on Syigbeiicpdtigps Qi tr‘[‘%p%r%%} NUEREOYEEPtt 0 enter security
information to access data associated with a purchase transaction or the
user. 7. The apparatus of any one of the preceding clains, wherein the

val i dati on system processing nmeans is operable to indicate to the user via
the validation system output nmeans purchase transactions retrieved for the
user fromthe storage nmeans. 8. The apparatus of claim?7, wherein the
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- the validation systeminput neans further conprises one or nore of a
keypad, a keyboard, a touch sensitive screen, a card reader, a reader for a
machi ne rwadatwwoiodentifier, a scanner, a voice-activat edTiErpUbD/SEHIZaNEr A,
bionetric informati on capture apparatus; and - the validation system out put
interface conprises one or nore of a diéglay, a printer, a card witer, a
speaker. 16. The apparatus of any one of°the preceding clains, further
conpri sing an approval system connected to the validation systemvia a
networ k, the approval system conprising: approval systeminput neans
configured to receive at |east one of a user identifier or a transaction

identifier;  approyal syste rocessi ng,neans configured to ohtai .

| nf or | on 2+ ot B B G Ty SN T Pae ot DAL EBeETPE [Ertfigact i on
i nformationjgl adtﬁﬂ({plef%/'sﬂ@ﬁl QMBrafid a8t Hick ieaB585a potRask MaBChcvibh.h the user
identifier or a transaction identifier; an output interface configured to
present to an official details of the one or nore purchases and/or of the
user assgocigted with the . ifie r a ne .o he

pr ecedi nég; c?%‘i rms\,/AVI %% ullq%rl gge%pern |[e§i|1{ﬁ%tﬁ‘z%oeﬂ-@§ Se?sg@g ag%/fsﬁ?'g%{ B%qaﬁﬁgls%%t%é’rmti on
rel ating toth¢seétBodeshfrivighase transactions, the storage system bei ng
connected to the validation systemvia a network. 18. The apparatus of any
one of the precetfligtien sysiem dyms meannsecaiyingndt Heshifigidet aslpatt one of paiser

oper at or hoﬁfaé%%ﬁ%ﬁkﬁﬂ&RﬁBéingz the storage systemfor storing transaction
information 1 dentifying one or nore purchases in association with a token
and a nerchant i detaiibn eysteraptbcpssopemsim@romping the spans inpat indortntazios dait | on

i nformatjon fhat identiéﬂgs one qr .ore purchases associated with a token
froma hercAYAIE At AFIE %%SBP’@tegW@ﬂ{)‘?l}fr%éﬁquBHr ACFAREAAUGRS:i denti fyi ng one
or nore purchaseg,idatigs SPaemrOfsihd hdah€ ch RkNinftthaliBe rdBff @ sers and
identifier, the processing neans being further operable to transmt the

t ransact i onpuchaxentbnsectiondemd fsyirad) Wi & hstomge otysteor ¢o pbar chdsted ssbainat ed
with the toﬁgn t?.anlﬁggr val system 19. The apparatus conprising a

ner chant sy8YeM* PREMEPENEN sy st em havi ng: nerchant system input neans
configured to reaRl validutibAKSRteh §Asdckyihd Ondand S@AnsAIEANG! a d@flidhdicn QbquRBE Or
nore purchases, nerchant system processing neans operable to transmt a

t r ansactd onmeesgga hat idsntificothe uagrde vabidate 8 yat eiynd: fhe therans va apare purphsssage
defini ng oneg.of.. DL @ 8 I i a token and a nerchant
identifier.g@%ﬁﬂﬁﬁéﬂ%%gé&%@ﬁgﬁ%ﬁ§%%§a%?%%8%%%%8’cIain1 wherein the

appar at us oper at €t vatidhtion'®stitRSHagEstRg nZchns Tdreivapparapoise dhcssdpy fyreeedi ng
claim wherein the user identifier is one of a passport nunber, a passport,
an i denti ty2REPYR!myAisEY andyfo jiRflieRts g thapser Wa|antfidagor arefemaogpyty Bieans
licence nuNRgLicR, gﬂﬁfﬁsﬁoéiﬁt%%ﬁ’th@or@%rﬁ&% ﬁgfhgse@ Y906 en x%ligﬁwen.t card, a
card refund operator card nunber, a card re n operator card, a visitor
card nubfer, a visitor card, a user defined identifier, a nobile phone
nunber, an RFI D chi p-based unique identifier; an OCR track of an identity
docunent . 22. The apparatus of any preceding claim wherein a purchase
transaction identifier is a unique systemgenerated identifier identifying
a purchase transaction. 23. A conputer inplenmented nmethod of processing a
refund at a validation system the nmethod conprising: validation system

i nput nmeans receiving an identifier for at |east one of a user or a
purchase transaction; validation system processing neans pronpting the user
to input information for obtaining a tax refund associated with one or nore
purchase transactions; validation system processing nmeans causing
information relating to users and purchase transactions and stored in a
storage systemto be updated based on information input by the user; the
val i dation system processing neans transmtting a validation request
nmessage that identifies the user to validate a tax refund for the one or
nore purchases, eligibility being derived fromuser related information

the validation system processi ng nmeans receiving a response nmessage from

t he approval systemand to indicate to the user via a validation system

out put means whet her a refund associated with the one or nore purchases has
been val i dat ed.



