Bl CYCLI C HETEROCYCLE DERI VATI VES AND METHODS OF USE

THEREOF FI ELD OF THE | NVENTI ON The present invention
WO 200a08388 0 Bi cyclic Heterocycl e Derivatives, PCT/US2008/080488

conpositions conprising a Bicyclic Heterocycle

Derivative, and nethods of using the Bicyclic

Het erocycl e Derivatives for treating or preventing

obesity, diabetes, a diabetic conplication, a

nmet abol i ¢ di sorder, a cardiovascul ar di sease or a

di sorder related to the activity of GPRI 19 in a

patient. BACKGROUNDOF THE | NVENTI ON Al t hough a nunber

of receptor classes exist in humans, by far the nost

abundant and therapeutically relevant is represented

by the G protein-coupled receptor (GPCR or GPCRs)

class. It is estimated that there are sone 100, 000

genes within the human genone, and of these,

appr oMETEHODYARBOSYSTEM FORATR FARE PERSFICRITON AOTITHSG

for GPCRs. Receptors, including GPCRs, for which the

endogenous |igand has been identified are referred to

as "known" receptors, while receptors for which the

endogenous |igand hasgRREroRE&HF the Gieniibgd are referred

to as "orphan" recepfﬁ?§g“T}TT§‘T€ﬁTé§Eﬁt an i nportant

[@iga for tihe,deyenofiBltelfts MARfLIRGE Véﬁf&gﬂiorf&ggﬁgg for travel
roduct s

as evidenced by the fact that phafrnmaceutica

have;higah. e L\RRe gatfti(:lﬂgﬁlﬁ RE'a8 ?%iu%%at?éd%%rggﬁsé) for J?)gsiéc%glg and

known GPCRs. This distinction is no rel’y seman

Cormit el il Mg Apfiofly FERES al WRE BT el and ke

seveﬂmgﬁguences of between 22 to 24 hydrophobic am no
aci ds at form seven al pha helices, each of which

B P RIRE AL, A 585 BT e
i MRS IR ST B AURGE o e

transnmenbr ane-3, transme ane-4 and transmenbrane- 5,
and PAHRYASHOF é’ﬁ’é‘l@ﬁ’aﬁlﬂer?:r b e FERIRLePS.orl B gt 1 an Under
exterior, or "extracellular” side, of the cell )
menmbflseniq petbe appraptats By elp manpeompanics.be focyp gf incorrectly
regions 1, 2 and 3 (ECI , EC2 and EC 3), ' '
r espidger figkss is oithose tigketsrieshest reavalageria sit mag bg dgHcult to gain
joined by strands of am no acids between

t r anspeoh vt a comprary tthal maitions padallars, are plsn dost atphayeer due to
and transnmenbrane-4, and transnenbrane-5 and

t r ansidentsodevtion adnfatenebyi mtendl prirling rentployeesacdt liulcamihon that
side, of the cell nenbrane (these are referred to as

"i nt depadinknts agsponsdds forsagdncy Rlisuiighti8n (Mag-dongenkr@le 2naglahinating
| C3), respectively). The "carboxy" ("C') term nus of

t he areldepéducingiesrredilytpnieed apengciedubditicketss Prpatmentedesponsible
"am no" ("N') termnus of receptor lies in

ext r fag ebvenh@ncopaiig, diatud, dd wtldcdhdagerhannanal take anwhedditional
an endogenous lig binds receptor (often referred to as

" act appadach anddonfiaf €k Mitdrnal f&emse 18akafid @Rd has teed ®bigdisue for
of intracellular regi that allows for coupling between

I ntrae@) limkar Ar &ficertitedNéffoRC BlubtUlaRé pldee RrigHi®ieheh’ cdrhpany to
has been reported that GPCRs "prom scuous" respect to

G prQi@bNRdgd and take bhAErsRip EPHRiM@RalipRiinact nore than e

G protein. See, Kenakin, T., Life Sciences 43, 1095
(1988). Although o r G proteins exist, currently, @,

Gs, G, Go G proteins that havie been identified.
Endogenous |ig -activated GPCR coupling G protein

begi ns a signaling cascade process (referred to as
"signal transducti "). Under normal c diti s, signa
transducti ultimately results in cellular activati or
cellular inhibiti . It is thought that 1C3 | oop as

wel | as carboxy term nus of receptor interact G

protein. Under physiological ¢ diti s, GPCRs exist in
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various netabolic disorders. Small nol ecul e nodul ators
of receptor GPR 119, a G protein coupled-receptor in,

wo e09e5aspl e. GenBank (see, e.g., accessi nunbRCHUS2008/080488
XM sub. ~ 066873 AY288416), have been shown to be for
treating or preventing certain netabolic disorders.
GPRI 19 is a G protein-coupled receptor that is
sel ectively expressed pancreatic beta cells. GPR 119
activati leads to elevati of a level of intracellular
[6ANP, c silktrerrre GRFOUS] xapplasgoft thepmenhet dn GehickAgntesis airline
to GPR 1!9 stinul ate gl ucosedependent insulin secreti
i n viempbyeowse sbie ® prnat edickétoeshligdguaode hr@wekoliedtion of the
vivo. See, e.g., Internati al Applicati s WO
04/ 0apiA8fkiatdMard) 4THIE dxathplesihchaB 8Rbibllowing C1 PBatkenglh one class
each of which is herein incorporated by reference in

i ts and pricihy theWicket iP@fiothd¥0(2) HMBAR, frfttheti &b OSRS the incorrect
pyrazol o[ 3. 4-d] pyrimdine e rs related as nodul ators

of GRiRrent? amBGRPAHAr(3} Al uﬁgi’éorﬁdrﬁé“dﬁ%lﬁltsqmoYl%Et'lyoéﬁﬁn-corporate
nmet abol i c-rel ated di sorders such as type | diabetes,

type uhabeldirahs} Qﬁemﬂeﬂ?deqy?st Qe WEQS fort ﬁh%aﬁgﬁ n%/ees to issue

i nsulin resistance yper gl ycem a, hyperl I pl
hy perfafvet e iRt ﬂlerhyxﬁiﬁé Q\Q:? h@cﬁ&l@rs‘gélﬁ ’cumulatl e total for the

dysli pidem a or syndrone npou s are

r epokdeed At %% | <t aEfélalst) %émﬁ'n%gttl{a?!nhingg?eﬁg&&tdo%%lﬁ Thve the

controlllng ucli ng sa
Ul Arof .2%'%@29% RERARIS] pRERS o g %W 96 g fraud

snal Itha'?E'u?e% hgd]?gE es%%g;m I ators with inpr oved

ef fi cacy Thi s i nventi on addr esses

[551‘3292? efﬁlvtfgh’ MR OYSp?rs&.V%EBfeasﬁboﬂﬁ“ e PR gy i

har mace t| acceptahl e salts, sol vates,
TPt eris el Bfc i Rkt UK e B o
Ais or, -5- ar menber ed. h teroar any

whi cﬂgi%‘?’i‘t BECS SY i"Gri4f W"%‘EFB%WCPE&% @dthWPt PF Kﬁ?o%fe&sons These
groups, which can be the sane or different, and are

sel edPEECE GHie aidingy fo loge nge arpyiin of reverie| dyg|tRyffaud, human
cycl oal ken hal oal kyl , hydroxyal kyl, hal o, -OH,

- O h&rersang &PSIHQS@%WW'C hat d@cmtq@(ypntg]apcount the cumulative revenue
-Oalkyl-Oalkyl, -Oaryl , -alkylene -Oal kyl, -CN,

- N( Ripss for wgivwiya-arermes) R4, - C(O) OR4, - O(O) N(R4) 2,

_NHC(O R4. -NHS(O)nR4, -S(O)nR4 and -S(O nN(R4)2: B
[0&5]aryl ofo hetderstpad ythe sigyifiofncevnéfc irlieen tioketoptdeopeting and
substituted with up to 4 groups, which can be the sane
or didrfsequent rezershe doss, 8 eingdd exhnfploittustadtésythe pamny| For an airline
al kenyl , cycl oal kyl cycl oal ken yl. hal oal kyl,

hydr cxtyier thatlissuéss208)00@ tighets wnakly, of Waiich 40D (0aro@tided by an airline
-Oalkyl, -Oaryl , -alkylene -0 al kyl,

- al kyitlen egen(, Gh 2rrat kayd of HOCNn thé\N(are pidce, repfe&ting 4@{0Q)dREts, is a
-C(O O, - C(ONPR4)2, -NHC(O R4, -NHS(O) nR4,

- S( Qoérvating esbin@le. NN & hvbragaheked price YgshOathk hverdge under-
het eroaryl substituent group can be unsubstituted or

opt i pﬁ@h%yer&whatlk 550 @%bt the HOket PHIEL) WTRE &isH oVéreRe Ebuks? of a
aryl e aryl group can be optionally fused to a 4

to 7-nmenbered cycl oal kyl group or cycl oal kano yl group
;Wis a bond, alkylene, -C(O -, -C(O-0, -C(O-5S,
-S(O-, -S(O 2-, -S(O 2- N(R10)- or -C(O-N R10

)-; Xis -C(RV, -0, -N(R1O)- or -S; Yis

-O (alkylene),-, -N(R10 )-(al kylene)t-, or -S-; Zis a
singl e bond, a double bond, -C(O-, -C=NOR 12, -C=C(R
14)2, -C(R1)2-, -0, - N(R1O )- or -S(O n-, such

that when q is 0, Z is other than a doubl e bond; each
occurrence of Rl is independently H, alkyl,

cycloal kyl, halo or -OR 7; wherein an al kyl group can

be unsubstituted or optionally substituted with one or
nore of the follow ng groups: -Oalkyl, -OHor -N(R

est e rgve



and wherein when any Rl group is -OH then the carbon
atomto which the Rlgroup is attached is not also
W@raoaosmes t 0 anot her oxygen atom or to a nitr ORPENUS2008/080488

hal ogen atom each occurrence of R2 is independently H
or alkyl; R3 is alkyl, -(alkylene)t-alkenyl,

-(al kyl ene)t-al kynyl, -(al kyl ene), -C(O R4,

(alkylengéb hanaIkyI - al kyl ene- O al kyl
- al ky¢asrie-StD.¢anillanenBpingaabld to, recatipk §0% -t last ybvenue would
-al kyl ene- N(R4)C(O O al kyl, -CH(cycl oal kyl) 2,
- CH( E@temtmxy-tdldﬁiah&ﬁﬁym,ﬁllioql@bkxmefme)hea'ahnyd. ,
-(al kyl ene), - cycl oal kyl, -(al kyl ene)rcycl oal ken yl,
- (al kyl ene) t - heterocycl oal kyl, -(al kyl ene)t -

het er ocycl oal kenyl or -(al kylene)t-heteroaryl, wherein
an aryl , cycloal kyl, cycl oal kenyl, heterocycl oal kyl,

het er ocycl oal kenyl or heteroaryl group can be
unsubstituted or opti Gamnarysfiheihidatiol W th RI: each
occurrence of R4 is H, alkyl, cycloalkyl or

[0d6al Kyl enEhbodihk@ayt the W&%ﬁinﬂerﬂiﬂn atekdidect8d RLPsys@m and method
unsubstituted or optionally substituted with halo, -CH

or - Q‘r@'eféﬁhml 4f b SorkdcPpricd! I YdissuEBmb &R ‘h@s?’ﬁé&h%elfeét&ﬂfo} alt@vel
4 optional stituents, which can be the sane or

di ff gfmefty. 'ﬁﬁ%r&%bsﬁg}oﬁﬂ& tﬁ@!:t%ﬁfr&g “ﬁtEQ/@?lﬁéaIﬁXﬁ thafh KGR price

al kynyl , "hal o,” hal oal

O (a4 f L\f‘&ﬁﬁotunm%t used ?1 ﬁl@ltl% ted%?)iit thﬁn]r%llged was not the correct

R13) (al kyl ene

N(
- N( X kﬂ%‘f)&}, or Te sue ﬁT%IQ)ﬂ%t sl(o% dWE PSR 3:

J N (F\?)?;\I E:( 3%( %(%(ﬁﬂgt}qtn eﬁ%%es%pré)% O)cl v&a@l yalugll? %latnﬁala%:%ets by
] N( dl%t% al k;f(li esr_eﬁéltl ﬂ%}ﬁkét wa s*,m%ﬁcf< aﬂ#‘h ytJ%rlg)ny) fticagl 00l can

oot bRy %&?ﬂ?@a?@dﬁw %hmgﬁﬁ“f”tran%ﬁ P HoR i St it can

al ky occurrence
i nd eé,ee g}ﬂ %gml;qr %H%“leg%l]:wperatg Ir-iﬂofts ap &,IICG%\P?(Wed to validate new
cycl oal.kenyl , heterocycl oal kyl, heterocycl oal ken yl or

heteP%%R%@‘Bm%ﬁéﬁﬁ%@%urrence of R4 is i ndependent |y

H _al kyl or aryl , or both R14 groups,. and the carban
[098bm t o Wi eme @FRest AF dharipveaiiony a d%‘if]b‘?dnés PEvidsnfog air fare
cycl oal kyl or heterocycloal kyl group ; each occurrence
of nYSrHichiTepmpdiing for @ fravel itingrsy éelerm ¢ Eplecting firapsaption. A
i ndependently O 1 or 2; pis 0, 1 or 2; is 0, 1 or

2; rreggespis IYCQBYedeYOHS a|cgsto)ner1to CYPI‘le’ the g ﬁal‘é Quthe @fﬁ‘ceé itggferary.
t is independently O or 1; and uis 0, 1 or 2. In

anot ks fapsyreidicationtpeoqsssedstanminiesnif dlret aiofarqoﬁoo&ied@sel itinerary is in
conpounds of Fornula (H): and pharnaceutically

accepfaty databadet s\ pleoilivadfasles est restactions Gt ang applivdble to the air
stereoi somers thereof, wherein : Ais aryl or -5- or

6- mefise nedvdlidited. o athyg| procesy detrmitrscifi tianir Hare qubsepradh yf the
substituted with up to 4 groups, which can be the sane
or dplixfatityeof ,rulem cindrestaetionstand farifies tid lairl faralify bll, rules and
al kenyl , cycl oal kyl, cycl oal kenyl, hal oal kyl,

hy dr extyialidaglare $ndikfied. - Ovkrifidaxitratessinke/is, providled ths Yhe customer for
O alkyl-OH -0Oal kyl-Oalkyl, -Oaryl ,

- al kipb en@arvaificntion regidst dulnRedicketiog @htbactida O) R4, -
C(OOR4, -C(ONR4)2, -NHC(O R4, -NHS(O R4, -S(O nR4
and -S(O nmN\(R4)2.such that when Y is -O , Ais other

t han phenyl or pyridyl;B is aryyl or heteroaryl, any of
whi ch can be optionally substituted with up to 4

groups, which can be the sane or different, and are

sel ected from alkyl, aryl , alkenyl, cycloal kyl,
cycl oal ken yl, halo al kyl, hydroxyal kyl, heteroaryl,

hal o, -OH, -O haloal kyl, -Oalkyl, -OCaryl |,

-al kyl ene-O-al kyl, -CN, -N(R4)2, -C(OH, -C(O R4,
-C(O O, -CCONR4)2, -NHC(O R4, - NHS(O nR4,



can be unsubstituted or optionally substituted with

R9, and wherein when Bis aryl , the aryl group can be
wopiposaBd y fused to a 4 to 7-nmenbered cycl oal RgT/US008/§80488

or cycl oal kanoyl group, wherein the 4 to 7-nmenbered

cycl oal kyl group or cycl oal kanoyl group can be

unsubstituted or optionally substituted with RO; W is

a bond, alkylene, -C(O -, -C(O-0, - S(O-, -S(O

[009], - S(Cdn mmatlfer REPEct ofrthe iGE@jonN(@a FEGM) is; prxvided for air fare

-C(R1)2-, -0, -N(R10 )- or -S-; Yis -O(alkylene)t-,

- N( RY@ificetidrk grideauditing forgr travel itingraytduringt tickeding trangaction. The

-Y-A- X-B can be in an exo- or endo- configuration

Wi t hsyseespictudeso datrestimiagey ddsiicer a prpcssorydridchplumtityadflcemifonents

Is attached; Ris Rlwhen Yis -C(R 1)2-, and Ris R4

whenth¥t iperfatrhére témanof- 66 Rudhdt whenoperaed whr the GeocefsoR1l The

is independently H, alkyl, cycloal kyl, halo or -OR 7;

or acymponentgandliiel a RbmpounpSor feo@ahPar reidsh frbiica CONTHE to

carbon atomto which they are attached, join to forma

Spi I 0&¥¢ theCaiBfard for GhdAVRETRE aRY §|c@ﬁbdfﬁéht £ dbtBrnthing if the air
spirocyclic 3- to 6-menbered heteroaryl group ; or any

two RBle fr eNgavel iBRRRY iPR L3 a8RbasE FRAM Ak Q4B storage device;
together with the adjacent carbon atons to which they

are @k&lﬁﬁ(ﬁﬁ%ﬁ‘t fob %lﬁlaﬁx% 4 ﬁlﬁfé‘hﬂl (tftiﬁﬁg amkl reEtﬁctﬁ)nhgﬁﬁp %re%?{}]]lcable

cycl oal kyl group, a fused 3- to 6-nenbered heteroa

groug, ke fa%s %dcdfﬁ{sp\éherg r@#@eteﬂﬂng\%ﬁ y Sub}Z{JSM'Cach of the

group can be unsubstituted or opt titut

W t hgﬁfh@l{\f I%f ZL?‘§§ ag(ﬁl égs\%ﬁctm% laH(W\)glgf 11‘ fa 9 19 FyJules and

erelrn an 0 onal OC C
d b
pﬁgteggl?gon a?aaltl?t?ed aecr})tnmgn?nt or( \1(3/1{1%% gejnafdclge (f(n rﬁ y[Tonse to

ﬁ?l i fﬁf 5 by Ve(“"*%fl%ﬂ rs#s“&v%@ﬁ ticketing transaction.
m o nein ﬂﬁ% aé'g%“g{th? %{nnohc’a'_r(ngé%ﬁl %Qﬂ?%gﬁe% fér auiditing an air

~Cal 54 B 1<l Gy e ¢ ?%lf%e”eéaaftweicéorsmmrecewed
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wherein an aryl , cycloalk cycloalkenyl

het ePi9espe defamiipgs if Hlétagrfer@ eli tha Resh ineragy isHa p dpgndasabase. A
group can be unsubstituted or optionally substituted

wi t hpiraligiaefrulss @nd Festiistonstthatprg applicablg teythe aig are @eel vajidated.
or -%aJkerne t-al kenyl, wherein an al kyl group is
unsubbe progess dietsrmiogs if shepir yfar esses eashend thit phiralisy of rules and
-OH or -Oalkyl; each occurrence of R5 is

i ndersetnidaorts|apd H,eri@etsktyd: air fqralifkall wutes)and agsyrictions are satisfied. An
het erocycl oal kyl, heteroaryl or cycl oal kyl; each

oc c uaudinepordfis fHvided iton thepewidewt Kor the eir fadekvwekificd®on request in
represents from1l to 4 optional substituents, which

can tempbla paimeityoto adiohfpbatienof thendketing ctansctorns eltectuda report
fromal kyl, al kenyl, al kynyl, halo , halo al kyl, -CN,

- N2 can-Hopralided veney b fepdting toSh. (al kyl ene)t - R13

-N(Ri 3)-(al kyl ene)t-R13 -(al kyl ene)t-R13 ,
-C(O-(alkylene)t-R13 , -C(O O (alkylene)t-R13 .
-N(R7)C(O -(al kyl ene)t-R13 ,

- (O N(R7) - (al kyl engyiéfIRbeription SE(hd PLMiliyd ene) t - R13
-N(R7) C(O N(R7) - (al'kyTene)T-RI3 ,
-N(R7)C(O) O (al kylene)t-R13 , -S(O-(al kylene)t-R13 or
- S(O 2(al kylene)t-R13 ; R10 i4 H, alkyl, aryl , or
-C(O OR4. wherein an al kyl group is unsubstituted or
optionally substituted with -OH or -0 al kyl; each
occurrence of R13 is independently H, hal oal kyl, aryl

cycl oal kyl, cycl oal kenyl, heterocycl oal kyl,
het er ocycl oal ken yl or heteroaryl ; each occurrence of
mis independently 1 or 2; each occurrence of nis
|ndependently 0] 1 or 2 P |s an |nteger ranglng from

oy

~—
|O|




each occurrence of t is independently Cor 1. In

anot her aspect, the present invention provides
w@oposmss of Formula (111): (I11) and phar macett/Usmb$/§80488

acceptabl e salts, solvates esters, prodrugs and

stereoi sonmers thereof, wherein :Ais aryl or -5- or

6- nenbered heteroaryl, any of which can be optionally

substituted with up to 4 groups, which can be the sane

[QFL1di f f er Erse and dther enduaitages eud fspeats of| thy | presamtyinyention will

al kenyl , cycl oal kyl, cycl oal kenyl, hal oal kyl,

hydr bmmekgmarmhlaod ma@k|, readilyhaﬂpw;hdteﬁl fromOtlel fqlllowmg detailed

O al kyl -OH, -Oal kyl-Oal kyl, -Oaryl,

- al k51¢serip$io® af k¢ | inveBNpn -tbl(@4)112 ,conj(f(ldﬂ))hl, witko( 1B Réecompanying

C(OOR4, -C(ONR4A)2, -NHC(O R4, -NHS(O R4, -S(OnR4

and d8vidgaNsRAllossuch that when Yis -O , Ais other

t han phenyl or pyridyl; Bis aryl or heteroaryl, any

[@i2] whi ch Kign1 biluaptds opraddsying Wdpsd ifdruthe dfaid tdrifieatidro pbeess in

groups, which can be the sane or different, and are

sel esdcedaiidearith il dcyhplaBieplbodiddekedtyhe intangibeal kyl ,

cycl oal kenyl, hal o al kyl, hydroxy al kyl, halo, -OH,

[013] hal oalkyl 2 ﬂlﬁﬁtﬁke}syﬁroceséﬂl%ndgw foxaﬂxié)“lk‘éé}?"theofa'i‘é"kg}ocess in

-CN, -N(R4)2, -QOH, -0 AOOr4, -C(ON(R4) 2,

- NHG b fddnce-WHHnxk Bifflary-enibElinfte Gk inventibd. MN( R4) 2,

wherein a cycl oal kyl substltuent group can be

[MRsubsti tpibed @hstAR ﬁﬂ&%élﬁ/g %ék?cﬂfért {hE O Y ﬁé@t B %gess in

wherein whéen B is aryl, the aryl group can

opt i %é}d'elﬂcef\ﬂgﬁ% e'éc?rg@p e%ozlnﬁﬁgﬂgﬁﬁcﬁﬁ %8‘%} Oa' Kyl gr oup

or cycloal kan Wis a ene, -

[%O) NO( &6 Af‘ 1Q’<t>r<at(§( th f?fbﬁesf nﬁ&é?l Eff ti”\llé Fﬁ%ﬁ) Sare groceg in an

Y Iseﬁeﬁ%ﬁﬂ'ﬁ%{)odjﬁgnmf@eksv %)O )-(al kylene)t-, or -S—

such fou can be in an exo-

h |
[(f‘% whi ch ke 3HatS b GRERR s T ! Y e
t h th - R 1)2-:
g %?&P’raélneésmslmﬁfwhweﬁa%fa et S R

| oal ky: -

(Grbups, ‘%5%&1 Hlsfirdip, 6 Pravel aech GO bt S Brevysrigpation
they are attached, jOIn to forma spirocyclic 3- to

6- rreWB‘éP’eac‘Pee‘%Plé’é’leI?}ho ’é‘?’e@hp or a spirocyclic 3- to

6- menbered heteroaryl group; or any two Rlgroup
[HB8Esent dile a&ﬁaéb\%&rat%@b@iﬂlcal dmsen&ebg@m?erecmdt IﬁPNma for an
adj acent carbon atonms to which they are attached, join
to faotematichlliseiired fare using sreaithiae eegervdfionsuiyl group, a
fused 3- to 6-nmenbered heteroaryl group or a fused
[HPYI grodpeg. ZRdillnpieatesi m passeagaynanygr ergprde drat H@s been adjusted
unsubstituted or optionally substituted with one or

mor emafuatiiy by filed ticked aggnifo puips in a diffatekiy¢lass ofpprvice thap Fhe class
4)2; and wherein an optional endocyclic double bond

can ket msbelPNRet ween any two adj acent ring carbon
atons; each occurrence of R2 is independently H,

[20kyl , hefig 7Y illuBdtes R3espsnsalthay tan beahdayittedie)the tidkiceagght,as a
- (al kyl ene), -al kynyl, -(al kylene)t-C(O R4,

- ( al keylleofjhe-audalbgahk Yire vedfidayibe spstéd: & Kdulise the agent that fare
-al kyl ene- O (al kyl ene)t-aryl, -alkylene-S-aryl,

- al kydlianeN(HRé e O al kyl, - CH(cycl oal kyl ) 2,

-CH( het erocycl oal kyl )2, -(alkylene)t-aryl |,

- (al kyl ene), - cycl oal kyl, -(al kyl ene) t-cycl oal ken yl,

- (al kyl ene), - heterocycl oal kyl ,5 - (al kyl ene)t -

het er ocycl oal ken yl or -(al kyl ene)t-heteroaryl

wherein an aryl , cycloal kyl, cycl oal kenyl,

het er ocycl oal kyl, heterocycl oal ken yl or heteroaryl
group can be unsubstituted or optionally substituted
with R9: each occurrence of R4 is H alkyl. cycloal kyl

or -(al kylene)t-al kenyl, wherein an al kyl group is
unsubstltuted or optlonally substltuted mnth hal o ,

o o Y 4 —~— "



-S-(alkylene) t-R13 , -N(R13 )-(al kylene)t-R13 ,
-(al kylene)t-R13 -C(O-(al kylene)t-R13 , -C(O O
w@ a00kp5meRe)t - R13 , -N(R7) C(O) - (al kyl ene) t - RL3 PCT/US2008/080488

-C(ONR7)-(al kylene)t-R13 , -OC(O-(al kylene)t- R13 ,
-N(R7) C(O) N(R7) - (al kyl ene) t-R13 ,

-N(R7)C(O O (al kylene)t-R13 , -S(O - (al kylene)t-R13 or

- S(O2(alkylene)t-R13 ; R10 is H, alkyl, aryl , or

[028] 0)  ORAFigiihidpssiates am exdmpldry agasegste reparrpsoniding thettetel aomnt of
optionally substituted with -OH or -0 al kyl; each

oc c urndsnhpreced fickRiBandghe qodespondiog valye ¢4 thdnaider Iaidc@ tickegsr y |

, cycloal kyl, cycl oal kenyl, heterocycl oal kyl,
[022f er ocycFiga) Rlesirapds aprexbreplerydecayibn repes provadingithe éstalecoofit of
mis independently 1 or 2; each occurrence of nis

i ndemeted eritddytidRets hndthe2¢orfespondiny vhluerof 2he thdies pfided kizkets by
2; ris O 1lor 2; sis 0, 1 or 2; and each occurrence

of t losationdependently O or 1. In a further aspect, the
present invention provides conpounds of Formula
[@2BY) : and Ffaroranstitescal bxengla e BbeMiclosationSrepsip bxoaidasy each
esters, prodrugs and stereoi soners thereof, wherein :

Wi Sfaﬁecbﬁdildétmg fedSdction fora%e@)ﬁcl@:aﬁon S(O 2- , -S(0O
2-N( RL0)- or -C(O) “N(R1V: Xis -G(R12 , -0,
-N(R1O )- or -S-; |s-C(R1)2- -0, -N(R10 )- or

-S-; such that t he group -Y-A-X-B can be in an exoor

endo- confi gurat i %t%ﬁeﬁ'bés% ofithe H@,@ntg cyclic ring
to which variable 'S a hd, -C(R
-0 .
[(5@)4% A TRl)lf f;\)}l? % aescrg)lﬁﬁn 3t gﬁﬂv_%&tﬁ\'\%ﬁé}oxxdéds ﬁs & I3}{abhng
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gem n gr éups,
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group can be unsubstituyted or opti onal |y substitu ed
wi t hinggiog withgptaitifring qeher fsplugsgi AGCHegsthose vaoarqly i the art
-OH or_-N(R.4)2; and wherein an optional endocyclic
doubMél Eﬁ»‘@%ﬂ@athatuaarmre%ﬁ%atlsa w@e%flaafﬁyortsv% ﬂ%fd@?fﬁ%?éhtnventwn
ring carbon atonms; A is independently aryl or a -5- or
6- med epsiblhardapaievgn by desrablan eaitaieGircBStAIses, G PIey part of
substituted with up to 4 groups, which can be the sane
or dihepeasentinveniins. dius, thel felaveing deseviptionlisgrpvided aplillustrative of
al kenyl, cycl oal kyl, cycl oal kenyl, hal oal kyl .
hydrthgyminmples digho prese{ijt—l invegney ead p@q in l;lngt@lpkyhereof since the
-G aryl , -alkylene-Oalkyl, -CN, -N(R4)2 -C(OH,
- C( Qydage of th pleRtinventiGh @)dﬁdﬁm@l@, the NRIG(sO) R4,
-NHS(O nR4. -S(OnR4 and -S(O mMN(R4)2; Bis
[0253 e pend €Tt fareaeyification @rockss iDactiGatad wher & ceqhest esrmaleytd verify
group which can be optionally substituted with up to 4
gr oup sraveMiickdt’s @aite. bPettieiniag e ice dt feissuecarhqunafod aaragel ticket
sel ectedfrom al kyl, aryl, alkenyl, cycloalkyl,
cycl oal kenyl , hal oal kyl hydr oxyal kyI hal o, - O—|
- Chal oal kyl, -Oalkyl, -Oaryl, -al kyI ene- O al kyl ,
-CN, -N(R4)2, -C(OH, -C(COR4, -C(OOC4, - C(O N(R4)2,
-NHC(O R4, -NHS(O nR4, -S(On and -S(O nN\(R4) 2; each
occurrence of R2 is independently H, alkyl , halo or
-OH, R3 is alkyl, alkenyl, alkynyl, haloal kyl,
-al kyl ene- O (al kyl ene), -aryl, -al kylene-S-aryl, -
al kyl ene- N(R4) C(O O al kyl, -CH(cycl oal kyl) 2,
-CH( hetero cycl oal kyl )2, -(alkylene)t-aryl, -
(al kyl ene)t-cycl oal kyl, -(al kyl ene)t-cycl oal kenyl ,

(aI kyI ene)t het er ocycl oaI kyI (aI kyI ene) r
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het

erocycl oal kyl ,

het er ocycl oal kenyl

or heteroaryl

group can be unsubstituted or substituted with up to 4

WG nipsnssEeNnt S,

whi ch can be the same or diff erpet/SH0g080488

are selected from al kyl, hal oal kyl, hydroxyal kyl,
hal o, -OH, -O hal oal kyl, -Oalkyl, -Oaryl

- S-hal oal kyl, -al kyl ene-Cal kyl, -CN, -N(RS)2, -C(OH,
-QORS, -QOQORS, -C(ONRS5)2, -NHI(O) RS,

- Nps(sgq@p&p}ex.pr@(e@) thﬂglsmanysygg; of w[i@(s FQ5§ gestrifiorisssope @f which

al ky

cyc

| oal kyl; R10 is H, alkyl,

each occurrence of Ris independently H, alKkyl,
- ( al ¥y linchsled ingFaple 1.het er ocycl oal kyl ,
aryl ,
occurrence of mis independently 1 or 2;

het er oar yl
or -C(OOR 3;
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or
each
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one enbodi nent, a patient is a dog. |In another
enbodi nent, a patient is a cat. The term "obesity" as
wais@d/okmsei n, refers to a patient bei ng over wePQhUSZNE080488
having a body mass index (BM) of 25 or greater. In
one enbodi nent, an obese patient has a BM of 25 or
greater. In another enbodi nent, an obese patient has a
BM from?25 to 30. In anotheran obese patient has a
BM |greater th . Instill jano r a ent
has{a BM qrea?g?%ghan 40. terim "obesity- reﬁaﬁﬁgé
di sppder” as used herein refer|s to: (i) disorders
whi chP&8ult a patient having|a BM of 25 or greater:
(ii g@tlng di sorders o r di sgrders associ at ed
exceBe& food intake. N -linilting exanples of an
obesiTy-Telated disorder T nctude edemg, shortmess of
breat h, sl eep apnea skin di sorders hi gh bl ood

[(5?6?5 sur e. T EH10 veg?l i S !r oSl q{l%{i[lﬁbgt fﬁ%ﬁ&? gro}ﬁe [ ceds%{mer who

ers to a set actors
gkt S e “a’eﬁ‘?a@ ‘gfa PUREENE d'rff'e‘fda*t?nﬁ Yel GHEF 8 0
(R R S
o oot QCO?f?aﬁg?Y%H%tﬁ gﬁg%m? ﬁf@%ﬁﬁ%@éﬂ&%ﬁ?ﬂ@%@e@ g For cxample
or o Srrlea‘f?ghge é)(ﬁu%ﬂ PhafniBR ' Wte Ladeiis L)' & Ebifhcr

chol estero vel in a nale of ess tha 40

in a"fERE 01’6 o siemetingludine e faie. basis @éandggfé@&%ﬁsgnamr
gre rthan or equal to 130/85 nn1ggf a_fasting

gl uc Eﬁ(‘eﬁ & arbfwr@l}ygaf%r Elaggpnie Dagy rcltaagelli@r ﬁ@mar&strauon
term "effective anount” as used herein, refers to an
arpuRemBerceing; aispere” BRIFAGT iy mégmagianal giandard fgr electronic
rapeutlc a ent or a conpositi of that is effective in
pr oddptd feer gt fsapidluin widespreaf juse & periain indpsitigstsoely as air
or preventatlve ef fect when adm nistered to a patient
suf feavichgnd rteurise beadisei of thensubstattiahdnyesimept és legacy software
present inventi , an effective anmobunt can refer to

eac hsysteuhis \thedl leyerage) hetEDJFACY stoddil nGerieradly, the wigobse will include
anounts of all agents adm nistered toge r effective,

but therpvé@ntinage thidf has albairlatei carriey, thoflighe nppnesetht date and
individually in an effective anount. term "al kyl," as
usedtiheéibbth dephuirs ahd amivaRlthep Beiaitare hand rapivait ocatidrehand the
may be straight or branched which ¢ tains about 1 to
abouglasd bfearviceadequested l(the €136 ofikdeyike 6 4 aieftddahf Uirlides @se to
about 12 carb atons. In ano r an alkyl c tains about 1
to amubl CheCivbnidyOsBsealy ol iaf dirpRigle)e X aMGCE Kirfaridd Iy Bave
include , eth , n-propyi, isoprop , n-butyi, sec-but |,

I sobwtiltiplet REmeRyl bf travet ReMithis iBARRRL. AdditORBN the rdub® Xvill
, isohex neohex . An aikyi may be un or by e or nore

Subsddntae HSrmabE Bbdi YhePFas@ngdt £z 1801k, chfACthvernment worker,
substi tuent bei ng |ndependen§Iy sel ect’ed ¢ sisting of

, al I I \/ Y3 FiA1Y:
o P A s By A e A

) NH%%Sydf) c?%écs‘ %{ :t"o the ﬁét{ﬁ@tll&y Olbﬂe)s tﬁa(‘?g%((j épph@(i kiﬁlnally,
al kyl . In one enbodlnent an aIkyI group is
unsubstituted. In another enbodi nent, an al kyl group
is linear. In another enbodi nent, an alkyl group is
branched. The term "al kenyl ," 8as used herein, refers
to an aliphatic hydrocarbon group containing at | east
one car bon-carbon doubl e bond and whi ch nmay be
straight or branched and contains fromabout 2 to
about 15 carbon atons. In one enbodi nent, an al kenyl
group contains fromabout 2 to about 12 carbon atomns.

I n anot her enbodi nent, an al kenyl group contains from
about 2 to about 6 carbon atons. Non-limting exanples




di fferent, each substituent being independently

sel ected fromthe group consisting of hal o, alkenyl,
w@bdogngl4gs aryl , cycl oal kyl, cyano, hydroxy, - QPel/kKg1008/080488

-Oaryl, -alkylene-Oalkyl, alkylthio, -NH2,

-NH(al kyl'), -N(al kyl)2, -NH(cycl oal kyl),

-O0C(O-alkyl, -OC(O-aryl, -OC( O -cycl oal kyl,

-C(O OH and 1CXC%C>‘aIkyL. I n one enbodi ment, an

al kethgireqyess il inglugdg énforsation eleoyt hoph thetitinerary apkpriget, usingdare

used herein, refers to an aliphatic hydrocarbon group

cont kdsiicadesaamountssind ovberedaehwere geaubeshtogethqylae a fave brealnd

whi ch nay be straight or branched and contains from

[@Fbut 2 tTheafrsuactidh of dreblore watrifinsion |pmocssseis éorfatiehpremtkeep the

an al kynyl group contains fromabout 2 to about 12

car batigial dars.. Thaorigned feee meyrhatdic nieridwesa far@hdaylabie. §omdtimes a

contains fromabout 2 to about 6 carbon atons.

Non- highdrtfhireorasoangdIbese i fwhah kipseuding ko b Risffdrét IpdA &f the airplane

et hynyl, propynyl, 2-butynyl and 3-nethyl butynyl. An

al Ky &upbin, gXrivier FEaYone pliidBasd 3 highbit fe riightVes bvdidiéiRdgdes at a

one or nore substituents which nmay be the sanme or

di ff ﬁ[e@gbbint eReR EigbHdwaveNth BALAGor NEIRRENERNMbY be due to the
sel ected fromthe group consisting of halo, alkenyl,

al ky@ﬂ%inal 3héInot ﬁﬁé@th%athgﬁﬁee RYRNAY rdREOYfor et &Y Thus, the
-OGaryl, -alkylene-Oalkyl, alkylthio, -NH2,

- NH . e - | .k .
o E:(Pdl(r)%ﬁyih)it weM _}gx)é%lg)zysedw( ﬁrf‘_{c(% 1%? 1%?1}(41’31'% nee? kt)oll t?e verified to

-al kyl, aryl, O -cycl oa
-C( Q) £ 71 Q)e%cég%ﬁél . I'n one enbodi nent, an
al kynyl group Ts unsubstituted. The term "al kyl ene, "

08125 LSk A o0
as P)%?/[Pd [iSPh A% Qb sk li}fagggé’{l‘s%gl i@?@&iﬁ%%ﬁ@iﬁg%%% £i¥e basis

of a ene groups 1nc

- CH2 CH2- .. - CH3CH? = ool CE2 S
~or G F i el e psongd b SRR SRR afpe e o

| k from.1 to about 6 carbon atoms. In ..
ot RERbo HEntesscis R BRG 18t TS ebh G ehae ofifer

anot her enbaodi nent., al kyl.ene group.is linear..The

F or it 0 0 e Wheitelih e e QURHEAS GRS Ui & vpe of
nmonocyclic or, multigcyclic ring system conprising . .from
aboutiseuploapphied;or mdicale aeciak Ripgam that gHeht apply dp ﬁ%?a}mcular
an aryIAﬁroup,contains from about. 6 to_about 10 carhon
at orriire. Ahhege yicke) dssignagarh op e profifiges| negd &ubg tgnqyedae that the
W th one or nore "ring system substituents" which ma

be t base Saprbasisrcode @@eheg@ﬂa,tedamaw dares daipbaser (Thess tigketapadifiers or
bel ow. In one enbodi nent, an aryl group can be

opt i desegnhiprs widldw saed dorppetiialaeyusor cycl oal kanoyl

group. Non-limting exanples of aryl groups include
[(29ényl and tmapdst Hyk badin caieecar ibb detiated rin theatareardptabgpeothpn the
is unsubstituted. In another enbodi nent, an aryl group

i s phéesydnd rdsictipey protesy viilbbdginy | A 'fara basisende [databasa will point to
refers to a non-aromatic nono- or nulticyclic ring

syst émralespiid sithigtidns oimt applyto thetpart@blaufard OArdomgles grdwess of
atons. In one enbodi nent, a cycloal kyl contains from
aboulietarniifing iOthe ks apply te aliopattialafsre then bepmisheThis process
enbodi nent, a cycl oal kyl contains fromabout 5 to
aboutxamifidsill FttRNEompbients 6f fite trayed litirkdey ko' verlfy ehat the rules are
enconpasses a cycl oal kyl group, as defined above, that
is fused to an aryl (e.g., benzene) or heteroaryl

ring. Non-limting exanpl es of9 nonocyclic cycl oal kyls

i ncl ude cycl opropyl, cyclobutyl, cyclopentyl,

cycl ohexyl, cycl oheptyl and cyclooctyl. Non-limting
exanpl es of multicyclic cycloal kyls include

1-decal inyl, norbornyl and adamantyl. A cycl oal kyl

group can be optionally substituted with one or nore
"ring system substituents” which may be the sane or
different, and are as defined herein below In one

N T L L T



herein below. In e a cycloalkenis un . In anor a

cycloal ken is a 5-nenbered cycloalken . term™"™ " as
waisewdosmsei n, refers to an aromati ¢ m ocycl i c BCT/US2008/080488

mul ticyclic ring systemabout 5 to about 14 ring

atons, 1 to 4 of ring atons is independently O Nor S

remaining ring atons carb atoms. In e a hetero has 5

to 10 ring atons. In ano r a hetero is mocyclic has 5

or 6 nreit -néf sy oidhe 1nlen arearas mearthdeype pf fulathatfaigd ismetedrand the

more "ring system substituents” which may be or

di f f #raspss copisnugepintl el dof dheaiutes bad watricortsdiaes been gejifiedn ddl the

via a ring carb atom any nitrogen atomof a hetero

can bdesopd resirictjons eradveardnd tas acowatestherdihagickbtalesigmator or fare

term"hetero " al so enconpasses a hetero , as defined

abov ejodifieamay de fussietd machawith agorrddt distatint thagmex Barpdpdisd, or a

of hetero s include pyrid , pyrazin , ruran , thien

pyr i pdrtichprogayr ihak can bk neddudi thg fi¥e. Pinailyl i€4) sules and restrictions

I soxazol yi, isothiazol , oxazol , thiazol , pyrazol

f ur am@re verifigd bad applied WBOUt erros; t#ked atedxamindd @ determine if they
pyrazin , pyridazin , quinoxalin , phthalazin

oxi nigle beennddlidzed torfecllPYIf £l Rules bfd d&ERkidnd RleteV@ERY as

, benzofurazan , indol , azaindol , benzi m dazol

benz gédita@and taits BRkd dbllectbdTbHREHY, the kddp @&Ofﬁﬁérﬂr&ess is done. An
qui nazolin , thienopyrimd , pyrrol opyrid

i m dAPDYF EBIFAGTE
| ™, I3BADYE EDIFACT B ROCIMY theiP BRARREA B customer gdviging that

r ef ehn AR Wfﬁ:’ﬁcﬁ%\rﬁﬁsﬁﬁt(% ot}ﬁ%rﬁ ﬂa?ﬁg%llé ikt 1 g\?c{s is matched

exanple, tetra ol soqui ho etr roqui n

I ne ﬁ%é%gﬁlﬁkp ff%heulgaeP tﬂenfax%r}a(}oc!essﬁfe p&} %e% ’chéS reasons rfr%r falluae are

etero . n ano T a

het eEaQ/e%l a}l(? {h'g] se&%ﬁ %r? %Xt?ﬂic%?& X(itlo;l ié tsak abli]e § E(i:lgw I,pr%wdes a

refers Icyc

systﬁgpogfﬂ%mac ggt 10 r|ng atoms froml to 4 of ring
atons i ndepen enfly O S or N renuminder of ring atons

(G °10 Tt o Qasrsec%ﬁ%ﬁing@wnl‘éfaéwﬁwﬁ? B iebhiastngn i

or 6 ri acent q y n r sul fur
at ongla% gg ggﬁ%qs H‘laf ﬁ)ﬁ&: g{'eeﬁ]a R/l %}q geiis a éategory 25 fare.
het eroc IkyI exi st protected such as,
exanﬁf‘ org 5 d3yes IN(I Eﬁase sz wgyhshechf% §J}lt the ngge a@glgﬁ may be
protected heterocyC|oaIkyI s c sidered part of this
i nvefligfountelo lfa CHpgosy BT (e sarklased off gba evh?ébﬁﬁlafg@e% mgy be a
heterocyC|oaIiy ,_as defined above, that is fusedto
an aPsifuqivgte fatse Thesg spaciad farpsanasruse se1p¢ of theypublished fares rules
het erocycl oal kyl group can be optionally substituted
by ol rgptripiigne of ey gnayyhgve theis yatunique meles andrregtictiony opéhey
the sane or different, and are as defined herein
bel omay Phe wintbiratiem obbass fire umlesansnuniquet Gategory 25 rules. At this
het erocycl oal kyl can be optionally oxidized to the
cor r pspaindhagrobéseing,deneeds wxbedietenmingSd $hithoulesi@ill be used in the
Non-limting exanpl es of nonocyclic heterocycl oal kyl
ri ngkeeiprihé fede picer iAdydmpleyprocdss dilhbadin opdgppemimngifithe rules
nmor pholin yl, thionorpholin yl, thiazolidin yl,
1, 4- shpbx anthht fatect Tlah prbcess uvidnookl at alledfriedyehipohbrito of the travel
phenyl, lactam |actone, and the |ike. A ring carbon
at onitiabragy etafyabat ¢heaalek e n@t.Olf AnyBfthd ;ildsurRciiot aieq theagst of
as a carbonyl group. An illustrative exanple of such a
het erocycl oal kyl group is pyrrolidonyl : In one
enbodi nent, a heterocycl oal kyllOgroup i s unsubstituted

I n anot her enbodi nent, a heterocycl oal kyl group is a

5-menber cd heterocycl oal kyl. I n another enbodi nent, a
het er ocycl oal kyl group is a 6-nmenbered
het erocycl oal kyl . The term "het erocycl oal ken yl," as

used herein, refers to a heterocycl oal kyl group, as
defi ned above, wherein the heterocycl oal kyl group
contains from3 to 10 ring atoms, and at |east one



group can optionally substituted by one or nore ring

system substituents, wherein "ring system substituent”
w0 2000950168 | ned above. The nitrogen or sul fur aPONUSI008/080488

t he heterocycl oal kenyl can be optionally oxidized to

the correspondi ng N-uxi de, S-oxide or S.S-dioxide.

Non-iimting exanpl es of heterocycloal ken yl groups

i nclude 1,2, 3,4- tetrahydropyridin yl, 1.2-

di hydt 6;!)%/1?‘qt?ﬁ #pdythe prpcess gpmipdesopyit pld pf-.thy Irules and restrictions have

1,2,3.6-tetrahydropyridinyi, 1,4,5,6-

t et r Regpdyesifigdi nFluﬁilg' yf all 2uloy and Iréstryctions3wpner vepifiedieind applied

2-imdazolinyl, 2-pyrazolin yl, dihydroimdazol yl,

di hy sMithowtaereir, de,es dichyxhmuoeda ¢ dzteﬂmiyé if dielyyhhvetﬁa:bﬁmllected

yl, 3, 4-di hydro-2Hpyranyl, di hydrofuran yl,

f | uoraretpsif dlutre dremfiiddyed raofuniata thei keep the fare process is done. If the

7- oxabi cycl o[ 2. 2. 1] hepten yl, di hydrot hi ophenyl ,

di hy Beaptthé fapy pracesy failedyrthent the rdasdne forAaihiré greGavddaind aliedsdtond

of aheterocycl oal kenyl group may be functionalized as

a cafdowyificgtiomyotion kkdkest r ati ve exanpl es of such

het er ocycl oal kenyl group s include, but are not

[0317 t ed tThe deBordneti@iraRel BEfte veifdRloANR634ss, Hah& Be Yduld not

group is unsubstituted . I'n another enbodi nent, a
het ebORE,| OB 661050 tiE KR DoksibI aﬁerﬁ‘cﬁﬁ@eTﬁlg process will consider the
het er ocycl oal ken yl . The term "5-nmenbered

het et&GySH RBlikehal the itiRGary SRED RET&EED segﬁ%ﬁ?[)ﬁ trh1 | g'c}glldhcl%sses

het erocycl oal kenyl group ; as defined ove

S I'i Ryt solash tof SERHd ?ﬂn§ Qr %ssn@tn%g 1hak tE) atﬂé Y th$ was

forms such as, for exanple e noieti es:

cons bﬁiﬁflﬁ@ ﬁﬁd{; 'bﬁ?}h?&{gﬂl@ far &' "I%l:{é fglgg gltgnkt"{;%%t z%llsqfq ae § xalles

i nventT on. term " ring systemsu

her eh&t rerst%fcﬁ&ﬁ tl? tf?e ﬁ*llgsz}ndt rléﬁﬁétlo%r Oyep Wtfteﬁ %s faé'ﬁure%e atlplen the

aronmati c or non-aro

%x ;?}}ék%t f_%s%la%? %f ga?ne P fP{e abl E’F %T%VQ{B?C Wétd sa?"r?%rieﬁ) discount
%Irougl EBhe bR 5 4 ”gﬁwfj Plgafﬁwé%wxfl BE VAo the fagy Einly, if
-Z:t Eg)i) ﬁ‘ﬁ? FeSHins e gsn{i%ﬂe ad ge%@#o\lgiw error, taxes are
ol oL it I mes s @eeaw&@q fod SAtrRal o albsrs vegfiod as

- hal
C;)rag%cﬂ}rate t&j Bs(é)f%/ﬁs a)ite v oéea;r%%ssols d&e{g)r Bher & agq%étated by

aryl MWI-SQZMKI -S(O-aryl , -S(Or
ar y| this Sﬁ@(né))a‘f‘tl‘fé‘t"éllu@ﬁ s3ped an@{e@}%d Vifed Wéﬂb’@fp%mg togl-al kyi ,
-S—aryl ,. -S-heteroaryl, -S-alkylene-aryl

[Q32] al kyl eln@n@p@p]grywmodlmw cdusag kel precedlng process, if the initial
heterocycl oal kyl, -OC(O-alkyl, -OC(O-aryl ,

- O Ca®) vernyitdaten k@splts irCa=fRil@s)) an M—ML or EDNACINHRssage can be
-C(=NH) - NH(al kyl), Y1Y2N-, Y, Y2N-al kyl -, Y1Y2NC(O) -,

Y1v2nsi@d2o the dust®(1@)a21Wm¥Zhe wirsgmegr rthay theafage Y&ifatiorbfiled.

the sane or different and are independently sel ected

f r onThik enaptes ujre astsics td ingeropt thy dcley procesal Kk cusorydr can then
cycl oal kyl, and -al kyl ene- aryl . "Ring system

subsgent waothér XML ak EDIFRET Aeshgegineluting atvgrridhidalm. The fare

si mul taneously replaces two avail abl e hydrogens on two
adj aceificatargrodesaivouls ted peicéthenicRaaking ddmfentofired withregual
syst em Exanpl es of such noiety are nethyl enedi oxy,

et hyl enedi oxy, -C(CH3)2- and the |like which form

noi eti es such as, for exanplell"Halo" neans -F, -d

-Br or -1. In one enbodinment, halo refers to -F, -d

or -Br. The term "hal oal kyl ," as used herein, refers

to an al kyl group as defined above, wherein one or

nore of the al kyl group's hydrogen atons has been
replaced with a hal ogen. In one enbodi nent, a

hal oal kyl group has from1l to 6 carbon atons. In

another enbodlnent a haloalkyl _group is substituted

o a ~ - .



replaced with a selection fromthe indicated group,

provi ded that the designated atom s nornmal val ency
wWa@ens524Be exi sting circunstances i s not exceePEHUSHNg080488

that the substitution results in a stable conmpound.

Conbi nations of substituents and/or variables are

perm ssible only if such conbinations result in stable

conmpounds. By "stabl e conpound’ or "stable structure"

i s nPalighes clagsepelseviceria deterning the icotreshitingrarydtisksttanognt. If the

survive isolation to a useful degree of purity froma

r eaceystamati ohpegee to agndre ghentdnaadtion, fonuse @nawb-pricalc fane)sor to

therapeutic agent. The term"purified", "in purified

f or ntecglreulite @ newgiriat, ¢lob teamshcpom will s apgeanih thowetareports, but will

conmpound refers to the physical state of the conpound

af t epasbéiroughitlsodueit cbcbssasn aews yrashé@tonc process (e. g.

froma reaction mxture), or natural source or

[@38irbi nat | Antht bed efthe faFhugifichivn grecess, itk détbingeld, whelther or not

purified form or "in isolated and purified forni for

a cotpotigilal fefeebsld be kéfieIfahasaldoml b&kept, 8hddé will e reasons for the

compound after being obtained froma purification

Pr ocRss AAd réfultiossSRINeSs Alid) Bdrd'RIEbda Bést PBsiblKBAMRat Pould
the skilled artisan (e.g., chromatography |,

recr vk dkdd wad.i A1 QR IrREdn 8 be retdifedStHE febSits@Rl/oPHhIrh to
to be characterizable by standard anal yti cal

t echii qugssicle il e, de (/iﬁifﬁatl%n M@éejss \%mgﬁ)trﬁ%tcﬁ %ﬁt&e requestor

skilled artisan. It “should al so be note

car bapade W@Iliiiied4§né?§_1y.e TRAL 91{9 ki g W_%gﬁfoké gﬁénxg?o&’ Al ESfed.

in the text, schenmes; exanples a erni1s

assu - I G er. hydr N0
at onog R BBl i the R Gy PR IR puaie i,
Phat Sk BrSIRe 00, Vit ETE e B B8 b fon TR e
undesi red side reactions at the .protecied site n

e RaGrndnt LA ERjondt B tolrd B dahECeii durLER can be
protecting groups will_he recognized by those with

or di WB?IV%S% ttth Cﬁﬁ("f‘ﬂe &&‘Fn e %gq pseggwas\nat CpREpehben fhe rules
standay d .t ext books such as, for exanple, T. W Geene_ .
ot aVolasoyilchs %Olt%dcﬁagéhq hesbpgsaﬁﬂecfag‘yﬂfm w4l ke pepgyqd. This
Wl ey, New York. Wien any variable (e.g., aryl, )

het ef*BRWIEE Brocgs cappg uged 4@ 319p 8T AYISE tickekmiresm beipg pgugdrwith the
any constituent or in Fornula (1), its definition on
each™VE@g utticen cbhe ©reitdessebriasnd of idpatdy depd ror tpigigkegt that are
every other occurrence. As used herein, the term

" conQsEBIrnE i tigksts heingnigaigd.t Maycwep aas be fgind dfoe these reports.
conprising the specified ingredients in the specified
ano ubrasiplexspontsl dre discuaged fgthedbrlewwhi ch resul ts,

directly or indirectly, from conbination of the
[0SPkci f i edExemglagdi ervcessing tlhgc sgeci fhieedamnovenifisation  process,
Prodrugs and sol vates of the conpounds of the

I nvecuriesponding t@ths precedib@dgstriitiod, i divsirated i the Bowdsrtoof Figs.
of prodrugs is provided in T. H guchi and V. Stella,

Pr o- ir agsslasugiiotie btefdelfitheapryceSy st @esrifeliIR 4 pardicdlbr drlie herein,
A.CS. Synposium Series, and in Bioreversible Carriers

i N Ot gtepesdngie, pdrbBBed) inEduidfettnBord&l0 6h@ith@d perfdiiriig 41R06f the
Phar maceuti cal Associ ation and Perganon Press. The

t er Mol @ghickE TBEPPocssaR2MRPiRin( B, blackdN0® when a customer
precursor) that is transformed in vivo to yield a

Bi cyclic Heterocycle Derivative or a pharmaceutically
acceptable salt, hydrate or seotvate of the conpound.

The transformati on may occur by various mechani sns
(e.g., by nmetabolic or chemnical processes), such as.

for exanple, through hydrolysis in blood. A discussion
of the use of prodrugs is provided by T. Hi guchi and

W Stella, "Pro-drugs as Novel Delivery Systens," Vol.
14 of the A.C.S. Synposium Series, and in

Bi oreversible Carriers in Drug Design, ed. Edward B.

-~ 1 N = T oy N



carbon atons, 3-phthalidyl, 4-crotonol actonyl,

gamma- butyrol act on-4-yl, di-N,N (Cr C2)al kyl am no(C
WQ@203)sd488/1 (such as -di met hyl am noethyl), PCT/US2008/080488

car banoyl - (C1- C2) al kyl, N, N-di (Cl-C2)alkyl carbano

yl - (C1- C2) al kyl and pi peridino-, pyrrolidino-.

or nor pholino(C 2-C3)al kyl, and the like. Simlarly, if

a Bicyclic Heterocycle Derivative contains an al coho

f unctddeesad thgr vamisicatgpnpefoe tnagelcisinery foo ranprdsdpgert h&he customer

repl acenent of the hydrogen atom of the al cohol group

Wi t hregueptiog phes frsd vafication cexdygidadly be a ticket agent of the airline.

(Cl- C6) al kanoyl oxynet hyl , 1-((C

1- C6¥smhdéralhyo fHedickdtagény will be am@tpiyyee of the @{rlihe working at an airport

1- C6) al kanoyl oxy) et hyl, (Cl-C6) al koxycar bonyl oxynet hyl

N- (iCiet c@mjenlok @ xopamtdiploydtadairlimeickef facilitg UcdeBi®ioh block 104,

(C1l-Co6) al kanoyl, u-am no(G -C4)al kyl, a- amno(C -C

4) al kylbereinatioplis made 3 to ahetheBdithol tiRuROREr HédjuestE for a reissue

a- am noac yl -a-am noacyl, where each a-am noacyl group

I's | delepeadratibny Fel 8CHhe deifsiORAMBLAAHYERS Ms@REH I FipH is

L-ami no acids, P(O(OH)2, -P(O(Q(C 1-C6)al kyl)2 or

gl ycpeydrméd he indddicaah 1688 Bldck nos.f @H@r&vl&?, p8ERMAE cHtinBes in

a

hydr oxyl group of the hem acetal formo

car bpigediigdkeD12. gnel idsh@r didse tidikt BreBlefi¥i€dtioh lil'f'&éc?sri&FMQAkel 04

Derivative incorporates an am ne functional group, a

prOdfs%go?%hapﬁa&%dﬁ%iﬁ‘yeniibﬁ replacement of a hydrogen
atomin the amne group wth a group such as, for

IRl TRbam e uEOLeachens RSl o g
ore B3 YR S PR iy L e
%, Do QTR Pl P e s
CHSn e il el AR s
ol SRS R RISt s e
o TR R A SO S T sk 20

phar maceutjcal ly acceptabl e sol vents such as water, ,
et halfdfifor whegher REnetithefaregquldibe kert lthe feetpuidhetkepha reporting
I nvention_enbrace both sol vated and unsol vated forms.

" Sol MAESS isniphitedas indjeateddn legicbleslat 32onFasfa nesisigerpeiaeme (ie.,
of this invention with one or nore solvent nol ecul es.

Thi sfaphyesified ps epsreeid the fepertingipiorese sowldibs/forsinel e frekethe gimber
i oni c and coval ent bondi ng, includi nghydrogen bondi ng.

| n celrfergi verifipaitoarreqssts Ard theInuaber afjipobitipeoweqeds! fer pbsequent
i solation, for exanple when one or nore sol vent

nol exagragsteaeporiing tr thercastenier. nlft the faye weuldInok bt tkiepteinodecision
the crystalline solid. "Sol vate" enconpasses both

sol ublbdn1phasforaatibni Sogalicad es &0 whatths farblaouldi mitt benept as
exanpl es of sol vates include ethanol ates,

nmet hiadiohtad éslogarbibckl@4)] iPkeeessingthbnataasferso sheS'@ind atiecbest fare"
wherein the solvent nolecule is HO One or nore
conparuees ilwbirdtdteiniFig, 8 ndis@lRsedbylo®PtThe Aot ting peoce sty afitiatell in
to a solvate. Preparation of solvates is generally
knowagic bivek. 135 ahid @xanahd, seﬁdinéjéifeg&t Bickab thedirline ticket agent at
Phar maceutical Sci., 93(3), 601-61 1 (2004) describe

the preparation of the solvates of the antifunga
fluconazole in ethyl acetate &% well as from water.
Simlar preparations of solvates, hem sol vate,

hydrates and the |ike are described by E. C. van

Tonder et al, AAPS Pharntci Techours. , 5(1), article

12 (2004); and A L. Binghamet al, Chem Commun.,

603- 604 (2001). A typical, non-limting, process

i nvol ves di ssolving the inventive conpound in desired
amounts of the desired solvent (organic or water or

o " Y



contains both a basic noiety, such as, but not limted
to a pyridine or imdazole, and an acidic noiety, such
wW@sgooksa4shot |imted to a carboxylic acid, zw PCEUSING080488
("inner salts") may be formed and are included within
the term"salt(s)" as used herein. In one enbodi nent,
the salt is a pharmaceutically acceptable (i.
non-toxi ¢, physiologically acceptable) salt. In
anot HierPastbfdialee ot intariat 81| tranpagtion e comephtheafare for the travel
pharmaceutically acceptable salt. Salts of the
compdipadsy.of the Fornula (1) may be formed, for
exanpl e, by reacting a Bicyclic Heterocycle Derivative
(Y6l h an afgubillustiatescthelpocesbiag dgisioc thed'keaprthe Gund"vpadoess in an
amount, in a nmedium such as one in which the salt
pr ec exzintpdetre smbodimentanitiaed éomslogie dlackn 1 ©id Biged Lagic block 200
| yophilization. Exenplary acid addition salts include
acet audestes dectdphetlesiting thie Zmatf@sthe bravet ee sl fnothates database.
bi sul fates, borates, butyrates, citrates, canphorates,
canpbec¢isith bivol2es détérmieds attRther Syt GetaRrik dethe fare database. If
hydr obr om des, hydroi odi des, | actates, nal eates,

met heeesidl fhioma trevel ithaRb) Rabenass fafr&%faﬁ%e b tr@ls88eated in a
oxal at es, phosphates, propionates, salicylates,

S UCCbﬁ@Jt@éi)eciﬁyfaf@td%baSE §§ {rd{cale8 $n okl ‘t@&l&%@t €Qtegory 25 fares,
t ol uenesul fonates (al so known as tosyl at es, 51?

|'i kegisadghgt ﬂ)@ﬂ@ﬁél}y ’reﬁfgéegtsox‘{@”'kl&ﬁ @E&algﬁ&eﬁe@kdgyumque rules that
consi dered suitable for the formati on of

phar gRgest L&l ih Yhidsep. Uirhs %ﬂll@&&ﬁé @Wﬂ?@éﬁl‘léﬁ fand I‘CS'[I’lCtIOIilS are then

phar maceut i cal conpounds are or exanple

by Pdeth a@tm%éa"ted%%é Glo@{ fo (%‘?‘(gl e“"f'é? Qig(gggn glfoﬂé 204 (fare

Phar maceut i cal operties, Selection an

har adaithact B 1olle oac s Ron IR hsthgrion the i B s 1o
L\ﬂéiia;f%atee s 8RR S e bR Sty s
booka s tiEEErE g in Dl Rie: tachi ngt o b G on

el n“ﬁ 'rdts%f”éh@?f b EoUS TRleR mme%f%sq"?gﬁ;figgawr

i ncl ud s m.salts, alkalj nmetal salts suc

sodi Wﬁ ﬁ?ﬁlﬁ?ﬁﬁ ST Fat wedi hinaeRlieddo thmaaffl.r%s @alvqlfﬁted in
nmetal salts such _as cal cium and magnesi um salts, salts
wi t hlogicglasle 28hs dk 1t(if Gleteaningg (that aoﬁ“‘é‘ﬁ‘n lesigapipn @y ngfipsed in
as di cycl ohexyl am ne, t-butyl am ne, choline, and

sal t deciiqmblaek R80.aeri < Gekeh designalogiwasrepplied, i1 logicablack 224,
the |ike. Basic nitrogencontaining groups may be

quar Preeessing donkinpes tagemtien oek228do1 dejgeminati¢n ¢! whethetiersnot the
(e.g. nethyl, ethyl, and butyl chlorides, brom des and

i odi thesspassedi the R lof 9d¢sf@ﬂe@t14®ipgs fod ithvatallmular dhiret Hythe fare did
and di buryl sulfates), long chain halides (e.g. decyl,

| aur ydt, pasn @nys b theyrules ihd mésthagiond) tienfalles @wagniiodaddsind the
aral kyl halides (e.g. benzyl and phenethyl brom des),
and pbtmssiag cédtinussuto vabidaitedths a¢rbgniag culésamd resddidti®ns lag indicated
i ntended to be pharmaceutically acceptable salts

wi t hinfogifielosk 23 Exembplaey failvie rbdes arcgaviddd in Jabld 3deldw. From
base salts are considered equivalent to the free forns
of the correspondi ng conpounds for purposes of the

i nvention. Pharmaceutically acceptable esters of the
present conpounds include the follow ng groups: (1)
carboxylic acid esters obtainéd by esterification of

t he hydroxy group of a hydroxyl conpound, in which the
non- car bonyl noiety of the carboxylic acid portion of
the ester grouping is selected fromstraight or

branched chain al kyl (for exanple, nethyl, ethyl,
npropyl, isopropyl, t-butyl, sec-butyl or n-butyl),

al koxyal kyl (for exanple, nethoxynethyl), aralkyl (for
exanpl e, benzyl), aryloxyal kyl (for exanpl e,



such as, for exanple, by chromatography and/or

fractional crystallization. Enantioners can be
waepansaserl by converting the enantioneric m xtRCEUSW0$080488

a diastereoneric mxture by reaction with an

appropriate optically active conpound (e.g., chiral

auxiliary such as a chiral al cohol or Msher's acid

chloride), separating the diastereoners and converting

(e. g!o,glcwa3$,znr9rg~=fsmawtéanﬁ%ﬁ tQiFip 3o dndathe best Bgsy &5 indjcated in

t he correspondi ng pure enantioners. Sterochemcally

purek%@ﬁﬁvgﬂéé may al so be prepared by using chira

starting materials or by enploying salt resolution

[@38¢ hni quels degision blosk ARS8, af the iae Bassgddll wildsiend rastrictibes, the fare

Derivatives may be atropisoners (e.g., substituted

bi ar mbdifienprdviandy soed idapbied wsthe far¢, asfindidaites! ih lvga blook 240.

Enantioners can al so be separated by use of chira

HPL CToeb undh othet chasgea lasothpio applisll eastihditatéchim 1Bgic \Widck244. The

Het erocycl e Derivatives may exist in different

t aut et i rdported to d@rdcdtdmes we hindicdteds inlogice BlREIAQEE. In most

within the scope of the invention. Al so, for exanple,

al | itefafices,tBd reduiltlofithd siCcRsTaNiaREcfifEiBn PloctH ikt BERQUMERted
are included in the invention. Al stereoisoners (for

exanpr SubsgfRABEFdrng, SRR fifn t@RntiGR to RQPFRYt Sf 86Kt tdiBaction.
i ke) of the present conmpounds (including those of the

(GBI tS, SOh\alelSmplyrdbithen€ Pl ﬁllﬁﬁ‘gesotﬁg’ﬂxroe&%ngflogtimr the
conmpounds as well as the salts, solvates and esters of

the DRARYES) farSUGRCARS idifbASEHYRI6H: BRYK §%¢ FiQ.UF &18 ic block

asymmetric car bons on various substituents, 1nc ng

enandiOeid ©) frofeiBu16 M 08 ndiBiYesGid stdp (ﬁ*{@&tih$ elidifle fares for the
absenpe of asymretric car bons , rotameric 1orms,
atr OQév%Ffﬁ‘ﬁErary V\lllﬁ?%l %fe?ﬂ%taﬁgs%p E&%riljbcﬁcaztﬁa.rigﬁ{gicaﬁl&k 304, thgl gules and

contenpl ate he Scope | nventi on,

Qi k] [ h . I
2 BSLRATEL hECTRRS, (SNPLe %yl TR G bt 3.«
Het |l e Derivati ' . a doubl e bond
o CHRBNRAoRS! B B LSRR AL R R R T

m Xt ures,are enbrace i.thin.the scope of fhe,. .

| v N DACSIERpGP Wa BFe%e dﬁﬁ?fgfedé? the es a3 dngficafgdyin logic block
i m ne-enam ne fornms of the conpounds.are included. in .
the THveltth B! dasHEaReT FaRPosyeT b e Blogds et i t viker

conmpounds of the_inpvention nay, for exanple, b )
subs¥eSHPRIET VS plied Brtbeirain ogis b 3 l%rthmweaéﬁwn applies the
adm xed, faor exanple, as racemates or with all other,

or ofaremodifipres indicated sy legic Slask340. The besifaras slagied from the
of the present invention can have the S or R

conf ¢ligitlafaremasaiadigated inelegis\bladksd 20 Udagsoapd other charges are then
Reconmmendati ons. The use of the terns "salt",

" sol snplied as ingigated in logip blodk @;234'. Ehedesthare i then repested to the ticket
intended to apply equally to the salt, sol vate, ester

and pgeothsugdiciftedan doglid Wode B8 te t@nmet demensictiorot aner s,
tautoners, positional isoners, racemates or prodrugs
[@0] t he | N ericessefor walidatingdsissubd dickete sarlto dvaNabie foo vemficgon.
enbraces isotopically-Iabelled conmpounds of the

pr esEmguentiy,en travater wieedshtoamedifydias tickea lafteroit thao beenr isgied.e Ihe
herein but for the fact that one or nore atons are

r epl eatenthtions @rieiddue Brehvdieh Bemplex addodifficultaseerify. Theasissue ticket
nunber different fromthe atom c mass or mass nunber
usually found in nature. Exanples of isotopes that can
be i ncorporated into conpoundd5of the invention

i ncl ude i sotopes of hydrogen, carbon, nitrogen,

oxygen, phosphorus, fluorine and chlorine, such as 2H,

H i 3C, 14C, 15N, I O 170, 3 1P, 32P, 35S, 1 F, and
36C, respectively. Certain isotopically-Iabelled

Bi cyclic Heterocycle Derivatives (e.g., those | abel ed
with 3H and 14C) are useful in conpound and/or

substrate tissue distribution assays. In one

Y T LT - 1 yaul o




hydrates, esters and prodrugs of the Bicyclic
Het erocycl e Derivatives, are intended to be included

WO pooblos24g8 esent i nvention. The foll owi ng abbr eRCHUSZINE080488
are used bel ow and have the foll ow ng nmeani ngs: AcCH
Is acetic acid. Boc or BOCis -C(O O (t-butyl), n-BulLi
is n-butyllithium t-butyl is tertiary butyl, DAST is
di et hyl am nosul fur trichloride, dba is dibenzylidene
acet offBTcatior pracessi Wil takeovmHamiaformaian as required for a regular ticket
di chl oronet hane, DI AD is diisopropyl azodi carboxyl ate,
DI EA Blus ipformaipnepgut sherp)d andinew, ickEVI i s Dul becco' s
nmodi fi ed eagle medium DMF i sN. Ndi nmet hyl f or mani de,
B8O i s diThetrayel dinefagxior both dppfriginsl icket and the new (reissue) ticket
bi s(di phenyl phosphi no)ferrocene, EDC is
| - ( ditnadadey hersiniopeasper] the Blight hythlosy datedinidrtinebeof bathpartise and
ethyl acetate, EtOH is ethanol, Et3N is triethylam ne,
Et NH2rmiw3), ¢hehdepantira end #46841 locatidnshyt thx ylakestzetvice a@kaed (the
LCVMS is liquid chromat ography mass spectronetry, LDA
i s | ictass efiseivicedps oyeshbd MatsirlinkO§RBAcdrSrol the inventory of seats on an
nmet a- chl or oper oxybenzoi ¢ acid, MeOH i s met hanol, NaOEt
IS saitplane)et TaxeldRinedaést Bey ihsve adilpR bedMn@Xb08aveNWYIh this
i s n-nmet hyl norpholine, NVR is nuclear magnetic
r esomgbefatiolth iARdpRAAN, , th&Ndlueks wilp! 08RG ifTblmdtidn about the
preparative thin-layer chromatography , PS-EDC is
POl y phyeiRe (ExbifldsOmaint 2R0adMitt REFDCsveANith f
Pol y%er Iﬁgaabo(r at or | es?g' PS-DIEA is po (iygtyr e{rlgmlger’ o) fares
f uncfchzi}?@i, |ta7x%|9 cMArkdl, JoSSRRS lﬁff&’ﬂa?gtgg)éhér}%@? ie%s WEEs bifer types of

tetra-rt-butyl -amoni uni fluori

t et r RhneeOkiMi@ANo BOGrd lcé}fs.gﬁﬁ)mrﬂfeg 3 ged.c:}ri o ;m ;rgtg.{%t will

The Brcvclic Heterocy rivatives o

The ti ' L cyel i ter | e
Dor 1 ot anro b ER bt 1Bh e iRl il B Gty codes
accep}.abl lvat e ters, prodru and
ster gm sgﬁ%@%%eeg%gfv‘fe?eﬁé?pg?Eog/&{hefsa,s fe%fe%f‘r, Z, Ri,

R3, : .. S u are defined ve for the
[%2 oundsR¥ ) %Fscs)l%rr%?kgt ?tlf%r‘]tgef‘ﬂ’t 2%%668 %ﬁeil%?aﬁfgr ' {f§£e reissued
-C(O.Q or . -S(0) .2- | n anot.her .enbodi ment Wi s
bond.}ar? Hlog?ﬁegt’ﬁlég’ ﬂi%%f”?ﬁeﬂ?@“%i‘%‘ [Ebé(r@)"é? 1 Reissyf S‘ﬁFFef’rre the
enbodi ment Wis - cl)} In still another. enbodi nent, W
is - g)(n@asza_ re.gulflrntlc%tt riging, ev SfaiaFFe%‘fi}th irules géa@d to how
2N(R10. )-. Ipn a.further enbodiment, Wis -C(O NR 10
Rl s B SR Sbihe felppine Tsp aFObisto ah TRssues.
is other than al kgl . I'n still another enbodi nent,, )
when Whep g idkephas beeny ingasrerely rejssged dr carfeainreissie pmount will be
one enbodinment, X is -C(R 1)2-.1n another enbodi nent,
X i scaleylated gpdyaparied; Repastiesl preensses xar ke usgd in manyydifferent ways.
anot her _enbodi ment, X is -N(R 10 )-. In another
enmbodinktan o regulag pripipg a reissug ileat dyriabig ipdase caiybe stopy@d, unkih the
anot her enbodinent, Y is -S-. In another enbodi nent, Y
i s - MMrect fepsseeg ahpung mrothared enrtroctasoe or, theiirenrrdtt iagount@s given.
A is other than phenyl or pyridyl. In one enbodi nent,
Z i sAs@f Rgllap pricd verdiagtionerepemivg dambndoneduissleanfimntlow bofi the
anot her enbodinent, Zis -O. In another enbodi nent, Z
i s - fansadtionyed map bt hed teibady frend or ndisiakes-thdt Brebdink-made.n
anot her enbodinent, Zis -CHR 1-. In another
enbodi ment, Zis -CH 2-
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In still another enbodinent, Zis -NH. In one

enbodi nent, Wis -C(OO and Z is a bond. In another
wepdomsaet, Wis -S(O 2- and Z is a bond. | nP@mEs2008/080488

enbodi nent, X and Y are each -O. In another

enbodi nent, X and Y are each -NH. In another

enbodinment, Xis -NH and Yis -O. In still another

enbodinment, Xis -O and Y is -NH. In one enbodi nent,

[43] s - o( Jji 4 iljusiratesath prrpessiugi lagic Er thedrelgsiesfaretprocessnin an

another enbodi nent, Ris H Wis -C(OO, Zis a bond,

X i sexe@plagy gmodiment-igitiated fromrogib blocle hifoidi Fig rit , Logid tgock 400

-S(O 2-. Zis abond, Xis -O and Yis -O . In

st i | indigaist It steprivbdoaating theRotigndl, faidy and- 1S{s@e +¢ fof the tavel

bond, Xis -O and Y is -On another enbodi nent, W is

- C( OttideraryZinithe fardsalatibask DscisiGh bhnkl 404 dedermids whkther or not the

anot her enbodinent, R7 is H Wis -C(OO, Zis a

bonderigindl Sare @nd acisbuY fars ard\it the lfaresy édtataseot Hehe original fare and

enbodi nrent, Wis - S(O -, Zis a bond, Xis -O and Y

i's -Midsue fare forfthe trdvel itiketaedas®iot in 1B firs ditabisk,Sthe original and

-S5(02-, Zis abond, Xis -O and Yis -NH. In

anot feasuc D tieMBetted W/d Srivate §dobial fades dataBadd W dndichtdSin logic

-NH and Yis -O . In one enbodinment, R7 is H Wis

- O Ohletk 408.1 Bat@gdt98. farks, |(ﬁscu§§'éh f—‘b’i}Q)uéfy,' 1%1‘)1’6@'11’( ohélsuch spemal
anot her enbodi ment, Wis - E Zis a bond, X i

- NH- a8 faving t?nl(j\Q‘ rules ltlﬂlt %&9& IE@ rus&fﬁﬁqgﬂ %Bt ’ThB pbﬁ'caﬂe ;)Nvate

is -S(O 2-, is a bond XIS-NH- and
stil fulé%rliﬂﬁ I?@s'fnc%i(mso% Qi?eﬂtdete%ﬁle% ted%l 10 10%1@{]?1'2. >i’rom
is - and Y is - . I'n another e odlrre

:n\cl)\tl 1glrer ggcngog brkoe%t 403\;\?&1%6“_? g?t&‘%ﬂ é)sor'h@_t bl@ggﬁl\oé dgﬁv&é\lﬁh@s and
N NH' re%?lgls% %hezm;h stef) Eso% d\;aﬂr ttg ?hr re&E{s) an& gtg tctlons fﬂhﬁiﬁ reissue

one nbodi nmen %%{ PIO %not her enbodl msnt Ais

5 or 6 et Sse?seladlﬁ %Pg anot her enbodi rrent A

4 f’lrr‘nigiy' dedtigh hfr?%kgbgl 'ﬂﬁ%engg eF&“‘elAfngt&eﬂg’éjt?r was
H, -0 I
" v 1e e Rhsiggtos S it iRl o el:,ssueu ey e rules as

another e I.n anot her enbodi Al

pyr i icat eﬁ??fl @gﬁ%‘ﬁé T b drtermiped tatiagtc ?@ bty s not
pyrimdinyl. In a further_enbodi nent X and Y are each
-0 WH IIAdF%SI?}yMOﬁlf g2 i f fckst designates s diopkiss; in Igir dlock
-NH, Yis -O and Ais pyrinidin In one
enboﬂﬁ%fppessmgpgnU@cs @n@pcmqngalock A&ﬁépreqlqtpr@qagompf whether or
methyl, F or -OCH 3.1n a further enbodinment, X and Y

ar e eddhe eosucafary prssed the seméwéqsmndgr@smcmm@t Hig|particulgy fare.
-OCH 3. In another errbodl ment, Xis -NH, Yis -O and
A i slf the sgiseueclare dBl net pass mtdﬁyhe, rufes gnd regIEfia@1s, the fajhyee reason
enbodinment, Yis -O and Ais: In a further

enboui sared,, and thedprycessiag eantinueOto antidate ithe r@ndiming rules and
anot her enbodinent Xis -NH, Yis -O and Ais: In

one entoiodhnyeot the Bissge farey hs inllivatad ot logic bk d3i2. xamplaBy fagure
heteroaryl. In another enbodinent, Bis 5 or

6- mecdies &d phetidedd@myble 3 below. From logic block 432, the process transfers

to Fig. 5, as indicated in logic block 436, to find the best reissue amount.
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In anot her enbodiment, B is phenyl. In still another
enbodi nent, B is pyrimdinyl. In another enbodi nent, B
WO 200p952488/1 . 1 n yet anot her enbodi nent, B is pPenyk2008/080488

whi ch is unsubstituted or optionally substituted with

up to 3 groups, each independently selected from al kyl

, -CN, -S(OQralkyl. S(O 2-cycloal kyl , heteroaryl and
hal o. I n one enbodi ment, B is:ln another enbodinment, X
[945]- NH- oln degision bingk B28.f the reissnofarepaseediatditleeand mstiigions, a

-0 and Bis:In still another enbodinment, X is -NH
and B¢ smodifier pant beappplindto atfardi aseindicatad inslogioblaxh 48 Taxes
pyridyl. In one enbodinent A and B are each

i ndepehobert dhargae trertiarapblied, hnindicatbd ér logivthbabk Mdht Théresult is
and B are each independently a 5 or 6-nenbered

het erapartgd to thencustrotdners iadibared rireidgic Aldck 4485 Of an exemplary
6- menbered heteroaryl and B is pyridyl . In one
enbodmheditent; dechissccesstid ieissne Qré serticatidrkiydnsadiah &ildbe counted
-Oalkyl; and B is:In another enbodinent, X is -NH or

- O ; fo¥ suilssequent repérting, Tath€Q thani@kMitRd @ ths pbint af #akkt trdh@dcBion.
or -O alkyl; and B is: In another enbodinent, X is

- NH- Eadh fdc venfﬂ:ah&n tighsactiohy thas fails (WOEBRIchroRid 8et56ted) can be
methyl, F or -OCH 3; and B is:In one enbodinent, Ais:

wher @apar@ inFedtitim@hdkthk chiddfer Qfa a %&b @hdiMhg to8Nd B i's
heteroaryl. In another enbodinent, Ais: , wherein Q

[041H al kyik, 5 fiRbiPu&Q the Ig}c)cegiﬂ?/foglcef&dthg"ﬁrﬁ thy f)ésgl}ékssuel dhount"
anot her enbodi ment Ais B is heteroaryl.

anot Bl%@es@qp%me&%ﬁfﬂaé dribodfHhht 'ﬁaﬁ e(pﬁ{)fnd%% lJl go 1n Fig. 4.

enbodi ment Ais 5 or -nmmme etaomy

p hen Eb %10 b cRBBY g}ﬁg a%g%dét ({%tlh%ef?%ﬁle rﬂrgé ﬁ% ltlc@%? ge&aes in

is phe I'n an er enbo pyrirmdin

B ' Sth%yffi}e%é abage! % 1nhllcz§. 2§ El ]%g%%ﬁ Wa\l\}l} rlhles B ic A for

I'n one enb

opt subst | L ut ed e
i nde%lentllu1 é%%el e ue‘sl 8¢t 8% ‘ﬁ %%déjllp%f{% Clsw%h?oceéf)%)az‘feﬁwauon 18
-S(0) 2 cIo t er oar and hal o
wher BRAEH qﬁﬁ‘\éﬁ?ﬂﬂ? %ﬁlaﬂt Jasmaeagyg B ek Gigaor was
en‘oodl p WhIChISOtIO al.l
Substie et erplied L Fs OB A e Bloply sl 1 ticket
sele ted fromneth i azol
FRgnatey ¢yes nowéddar% bim& 05 & lfq*m&e@dﬁswug was
H met hyl , F or, nmethoxy. | n anot her enbodi ment ,
pyri agnhe‘éﬁfdth& Ipigsue, wkﬁh@} lopls Wlpaksd 12, thenggqess thep 6PHS‘FS tbefare
al kyl. I n one enbodi nent, B |sTphen yl and Ais:
wher Biodifigr @Ss;ln(é}mt@dolﬁdml‘yblg%%ﬁ t1le best fRigshe ypound lseﬁelected from
groups, each independently selected fromal kyl, -
- S( Ope. ehgqb]@}rplssuegr@ @.mgagqt@aml@gw blople §24): okaxgy angjmgher charges
hal 0. I n anot her enbodi nent, B is phenyl and A is:
wher atierthe® dpplieshasi iodieﬂwyinslogig blockub2H Tha bestugissus agiount is then
groups, each independently selected from nethyl,
t ri ampbydd to-tiBAfickeChgent 45, indiS{t€d 2ApHc dlvgk 528 to complete the ticket
-S(O) 2-cycloproryl. In one enbodinent, Yis -O, Ais
pyr i miduatydnsamidnB i s pyridyl. I n another enbodiment, X
and Y are each -O , Ais pyrimdinyl and Bis
(@i dyl . An eacaplhgr ersddocknmefitthe Netiverk- Mchitecttird for the air fare
pyrimdinyl and Bis pyridyl. In still another
enbodéritRation sys@mds Mustfedia g, 6NIA tick8t 4gen{OMY doffintlinkytes over a
and B is pyridyl. In another enbodinment, Xis -0, Y
iIs -NH, Ais pyrimdinyl and B is pyridyl.
: 18



In anot her enmbodinent, Xis -NH, Yis -O , Ais

pyrimdinyl and Bis pyridyl. In one enbodinent, Y is
WO 09/08248% pyrim di nyl and B is phenyl, which P&I/US2008/080488

unsubstituted or optionally substituted with up to 3

groups, each independently selected fromal kyl, -CN, -

S(O 2-al kyl, -S(O 2-cycl oal kyl, heteroaryl and hal o.

I n anot her errbodl ment, X and Y are each -O , Ais

pyri HEdisRgad cqwnuBicpdorplinknla Withaicempyter rasesvation systane (CR) 20

optignal Iy substituted with up to 3 groups, each

i ndeREneRsFific yilighy wderaation doncagakey kb, travelNitineiy) andardeyives the

-S(O) 2-cycl oal kyl . heteroaryl and halo. |n another

enbofidgesiad mﬁm‘li!létlonl\whlch & then ejavedrita fhaassamgdr B prder to book a

phenyl, which is unsubstituted or optionally

subs partigulardlightt dy flights witB agradicply clesscdf servibep diidaivkétyagent 10

selected fromal kyl, -CN, -S(O) 2-al kyl,

- S( Opar byak d=l Right atvb tobso af ysbrvaa dif hadto.in Ithe Stasd bre available.

anot her enbodi ment, X and Y are each -NH, Ais

pyr i diltoughl onfynadsizle sickenegent is shbwg i Fig. 6) Asubst inb Whedtiéds on

optional Iy substituted with up to 3 groups, each

I ndepemuebti of tekétagéntyg tHerphisied] kachtions GRthe 1iokéDagerdd, k¥ the type

-S(O) 2-cycl oal kyl , heteroaryl and hal o. In another

enbodf miekdt agents (aitdine clie ageditravel dgéndyyfidkiet diéhy! s@Rflisor,

B is phenyl, which is unsubstituted or optionally

Subsiiahdget d:tdl\) t hikwisk, 0th3 cOfPHRSS res@4dni SHSIERETISR! defresent a
sel ected from al kyl, - (O 2-al kyl,

- S QpRraBHE DNtk cok
erré)?al rrei%sf Xbl g 0 '_Pﬁtglr @%ﬁdtlg???s/&aﬁésﬁgyyfﬂm%n?iﬁlgﬁﬁ or élobal

B i Saitihtidn syt onal I'y
substi t ut ednsv}\ln t h%goaﬂufegéj%&g?gm&é%&gcﬁ& @é%endent 'y

[@%2 ected £ tg;g?@y F%Exﬁer (¥ne re%F)IQ) @N’?}’% lf?lj an &iutomatlcally priced fare

-5S( 0O 2-cycl et eroary

embo h{%& d ﬁe \&a&{jthg it e‘lz2 e%ﬁ? rnﬂ)\?ﬁe? g‘ﬁge%rlg d %ds 1{19’{1% 7A, The

6- menber e teroary , S u ted

f’rndg%*é*ﬁ %*’ﬁdﬁﬁﬁg% i SRS ‘é( 3l gges o
enbo%r“&*‘gt B34 o 5 e ref%ﬁ%ﬁaﬁ&sim Pvﬁ?’?? Thegomputer

from ri and rimdinyl, ea of which |

1 TRBAE R S UL D é%ee%cwﬁmaweaﬂon lnk 25

substlflgent tLnde enden % sel ected from al kaé i

-3( Oy Sk yerihcado ygteex/?ﬁﬂ APIPGRSE @ Fesess fipm ﬁaclﬁéﬁ%fsm 10.
a,an: eeger egEOdl ment, A and B are each_independently

seI e LRI Yegf4S10m AyAtem B Progifles & FRIPRIS Iorhelivhe peenHLyid high

of which is unsubstituted or optionally substituted

wi t hSPGFb CORmpRIpation Jimks 1¢../0nt The @’éﬁ:YPq ﬁéFé’é‘eWéféﬁtHrg?VldeS audit

selected fromnethyl , triazoly -CN, -d

_ S( OFR@ER v a wiebjul e«mnwﬁww netwqry (g, | the dﬁtstnn@r% to a

enbodi nent X and Y are each -O , A is pyrimdinyl and

B i scystpmer gudit dohartragnk S@ yigtropimunicaten Imke 3p, 49e Fig. 7B illustrates

optionally substituted with one substituent,

i ndetbe rtigkettagont 8| averrisithgf theryalad kytbmatic@ily pﬁ@@(ﬁp@@ﬂ Kigl 7A by

-S( 0O 2-cycl oal kyl, heteroaryl and halo . In a further

enboadamely adjXstangdheyfagr priceasing 4@ clags dfsenyice;j for dihivhltheafack is

Bis pyridyl, wherein each of A and B can be

opt | $47&8! IThe Sarb sttification systenh 3@ rie résponsd teea $ard strificatort quest,

each i ndependently selected fromnethyl , triazolyl.

-CN, -d, -F, -S(O2CH3 or -S(O 2-cyclopropyl. In one

enbodi nent, X and Y are each 1®D, Ais pyrinmdinyl and

Bis pyridyl, wherein A and B are each substituted

with at | east one al kyl group. In another enbodi nent,

X and Y are each -O , Ais pyrimdinyl and Bis

pyridyl, wherein A and B are each substituted with a

nmet hyl group. In one enbodi nent, X and Y are each -0,

Ais pyrimdinyl and B is pyridyl. In another

enbodi nent, X and Y are each --O A |s pyr| m d| nyI

oy



appl yi ng variances in the nunmerous factors that affect

ticket pricing and ticket reissues. [002] Every year
w@peobioseass | ose millions of dollars in revenue RET/OE2I008/080488

their own operations by issuing incorrectly priced

tickets in which the price has been mani pul ated or

manual |y entered by airline enployees. The result is

an under collection of the appropriate fare. In many

conpeMilk Esturp gemessagessuglt a3 thebdapicgad ip Fig Keindidatgthet the fare

on those tickets issued by travel agents. It may be

di f f fadled verifisatégpsi n support within a conpany that

mllions of dollars are also | ost each year due to
[(8ter collnenwltenatik embpdimenly the meteoradystamrillisteted in Fig. 6 does

enpl oyees. It is comon that departnents responsible

f or »yandydedi serarate) coromumeatioo dimk el foatpeovading b i fate natificagion

and/ or reducing incorrectly priced agency i ssued

t i ckesponsepthe ttivkettagenteldp ainsthislaitedhate abodimeat, the customer 50

accounting, fraud, and yield managenent nmay take an

addi teijossal anapplitaasdit fund ke frandactibatinilintEbNale k¢t 10,

| eakage is and has been a big issue for sone tinme. A

CONCE regiiedticaditfeGEdt ovttSdonin@ia@afibrdlGiek 4. A Hud®aspbrt can also be

conpany to acknow edge and take ownership of the

i nt eieﬁﬁhut&h;ﬂiﬂaﬂﬁ\_ﬁ[oﬁptﬁl‘ Vyﬂﬁﬂaﬁoﬁ_ﬁﬁte)‘rﬁm Wthe VUAPREESO B every
the manner in which internal airline enployees are

abl etidketiflyf kéadtion MltRtedr 185 HEllet Bent N0t NEhdINECation system 30
coll ection of the appropriate fare. These exanpl es

i ncl ugligiel bR fidihé @ A thd dinsRARK] A db&s RASerid ARIp@Rback to
pricing the ticket in another; (2) manually pricing a

Ui ck@b oMk addd® 10N bt Y FEENioA T F’rﬂ{ead Al report is
appl yi ng corporate discounts incorrectly

(no nt'rz'?rlgﬁlﬂgﬁ af}'(ﬁn ttﬁéaV%ﬁcatfi&N}ls%ononﬁl% r(i?lltbm%lt 59 Sia’ #leYwideband
easy tor airline enployees to Issue walverS/favors

Wi t AN r t I i h .

curm feubors 8, B S EYE B nncaBRS) RAolE compleipy of he
is also.comon.that,airline co ni es do not have the .
ot ar 1RO RRbGaLR alsrhdtGe SREPEMEA ot BY S i
and a .mpj.ority of the fraud that is identified is don

o by ERUR B o 3t S pichi perEthe 2 acfipfional or
the ai.rline business to automatically. price travel

1 nGHPE BUPSRG DU PR 5 PRl ik ERrOceR y
tickets nti nue to _have different prjces or reissue
(Ashbunt s VP2 EREring SIPHR P Fapsacions ilsat ks shaudiipgacess o be
vari ances cause airlines to | ose huge anobunts of

r evegdatle @nting for Aeitiew Hyihih miResr s Eackntespougibleeyga within the
deci sions that do not take into account the cumnulative,

r eveft§emens sompany\gan then dofoxy-up piy thedickety grqueyiipn and determine
understand the significance of airline ticket

undevhyprepel] higket ntjasc gpdse/questiticede ye g drajieg migtake,nfipud, etc.).
exanple illustrates the point. For an airline carrier

t hatDoamgaigtiopandygportsi agk &e sisegete kedpce/sipp whpishreQ v goployees
are priced by an airline ticket agent, an error rate

of 1% ipositibies inawkiclp theydhave derabdéntté ngmm@Oaudj eddetedyce the
is a conservative estinate. At an average ticket price
of $hther bhfereavaveagfavors.dEhgskoifsypppieg ravemiedtakage Ghiternally
(10% of the ticket price). The | oss over the course of
ay eaissuied tidikets. id noti dasyi. Ohe fide iverificatibreprbaess dbouspomPabiafto audit,
the | ost revenue woul d generate an additional $5.2
mllion per year for the airline. Summary of the

I nvention [006] Enbodi nents o20the present invention

are directed to a systemand nethod for determning if

a correct price or reissue anmount has been sel ected

for a travel itinerary. The process provides the
custoner with verification that a correct price or

rei ssue anount was used on the ticket, and if the

price used was not the correct price, then the price

or reissue anount that shoul d have been used. [007]

——r o - . S "




pricing or reissue systens. [008] In one aspect of the
invention, a nethod is provided for air fare

wQeeoposast i on and auditing for a travel itinerBCHUS2008/080488
during a ticketing transaction. A request is received
froma custonmer to verify the air fare for the travel
itinerary. The fare verification process determnes if
the giy fare for the travel itinerary is in a fares
dat a@ﬂ@&-urms‘( o s19p theytragsaction, but ihalep F‘%@tarﬁr@t qogytopepg from all
are applicable to the air fare are validated. The
pr oc¥$as Withia thg ¢reapany tq shecessiplly hegin fraelineinate dhihtypé of hevenue
plurality of rules and restrictions and verifies the
air toste if all rules and restrictions are satisfied.
A verification response is provided to the custoner
[¢dd t he alher¢ garebaymultipleclvélonf repauiegt Fouekangple, hefirst level of
ticketing transaction.[009] In another aspect of the
i nvereppimg can sydudenali garpacwng dat faled ahe addit eA second level of
verification and auditing for a travel itinerary
dur i regowing icak éddluilg dllr @nsativhOthat Thiled shesdudin and Gkl 88ereldden
data storage device, a processor, and a plurality of
conpsubserjusnityhay the ciisdmert ISevesileppor@f§ cdnhbe WRHD QaidBRNto the
operated on the processor. The conponents include: a
conponeiiter f @Eludiag Qigitepsle aepRBU eSthtidd @Ports, CMRIL QWBBITict Rcation
verify the air fare for the travel itinerary; a
conpggpend. for determning if the air fare for the
travel itinerary is in a fares database stored in the
[R2a storagegd t&%ﬁ;orﬁis%??x%ﬁ%ﬁ sehRF médgehldhe th%evew revenue

plurality of rules and re ictions that are

appl Hi‘ﬁﬂféhﬂeaﬁc&%et Bﬁ 1Bkdtioh % Fs. aE QN6 Y0 Qn t}épes include all
determning it the air fare passes each of th

pl ur abdbations, MWiGsr &bkt %gﬁ% het 21P0, @R YREds! Mﬂ.ig% i‘ilg&rates
air fare if "all rules and restrictions are satisfied;
and i #H i fi. ' on

o0 SRR Ll QY ol Sobl AL SRS
duri Lcketj transact.i on, 10] I n._anot her

as pe%?mtgpaegteﬁg&i ﬁ)v%eeggiwo%e,ve%%néelbﬁlgg{l%dgags r 8V 1 ‘éeg 408"1” from  the
audi

' ' f t | jti .duri
2, Ry 8 S0P O P
t { it th ir f f the t .
L AR R RER R —

the air fare for .the travel itinerary is in a fares .

dat atREESEA AN QFRRN eporsy Woe be dIbRy ebapiballt indh e airtine

are applicable to the air fare are validated. The

pr oc@%’&en@ééeﬁ"ﬁst%§q&)- the air fare passes each of the
lurality of rules and restrictions and verifies the

[(%ﬂ fare THe sppqifiq lopationappertria designed ifesihe wipervisastaffongppnager

An audit report is provided to the custoner for the

air mamélewéfgll‘#wat\fn@h theepgeat Whp nissuednilsr Hitkepinauertioy. Rach

a conpletion of the ticketing transaction. The audit

r e potransaciien APPpeAriegi Qe they brecificwiepation pispart gy acaswipanipy jbaf the
Description of the Drawings[G |] These and ot her

adv aspeeiffe sletailsl regued tes rayiew the tpnssstion withvibeagem (el Record
beconme apparent and nore readily appreciated fromthe

f ol | bwiateg, TiekehiNvatbed esgeni 1,i Waiverf Codee Anmwetn Faidure tCakle retc.).
in conjunction with the acconpanyi ng draw ngs, as

f ol | Dives spefpifiit Apcakiby repbrti ¢dulis be displayqal ypresidy g theodpfamltf airline

the fare verification process in accordance with an

exenpl ary enbodi nent of the invention. [013] Fig. 2
illustrates processing |logic £br the "keep the fare"
process in accordance with an exenpl ary enbodi nent of

the invention. [014] Fig. 3 illustrates processing

logic for the "find best fare" process in accordance

Wi th an exenpl ary enbodi nent of the invention. [015]

Fig. 4 illustrates the processing logic for the

"reissue fare" process in an exenplary enbodi nent of

the invention. [016] Fig. 5 illustrates the processing

o r o g o o o



[018] Fig. 7A illustrates a typical passenger nane

record (PNR) for an automatically priced fare using an
W@epoobiosass eservati on system [019] Fig. 7B il|PSI/D81068080488

a passenger nane record that has been adj usted

manual Iy by the ticket agent to price in a different

cl ass of service than the class booked in the PNR

[020] Fig. g %% trates a response that can be

t r anSHHPER d/gT thic Iacal gwrengy e nfhe gpesifice logationgreppis gwould be

audi t b the fare verification systemto advise the

agentV¥ Pi%it 19 Xiew Qngl Gy And e Aecationhpt & Hmpo dn jadditign, the specific

illustrates an exenplary aggregate report providing

t he losttion EBRrhrcodd dittet vobiided te abwwetlrthen pusthmization of the

corresponding val ue of the under priced tickets. [022]

Fi g. displpy [presented dos thencusiaaeyl affig. i&élénstr@ms rapaemplary specific

providing the total count of under priced tickets and

t he lostticagenentdiTableailantifies standerddadder the spoeific ldcatiet spdry

| ocation. [023] Fig. 10 illustrates an exenplary

specific location report providing each failed

ticketing transaction for a specific |ocation.

Det ai | ed Description of theTABLEAti on [024] The

foll owi ng description of the invention is provided as

an e@aoki Gglet eachi ng of the invention and its best,

cur r@etdtty known enbodi ment. Those skilled in the

rel e@ant art will recognize that nmany changes can be

madeTye df ecaish ¢di. "RPS AT®STTO)bed, while still

obt aR&vorpLddaerbenefi cial results of the present

i nvenick@Muniter Wi | | al so be apparent that some of the

desi Agghtpnefits of the present invention can be

obt aDRedpdity I9p£Ct i ng some of the features of the

pr esent nmweﬁkkp@u%ﬂhﬁggh,utiI|2|ng ot her features.

According@¥(hkﬂgsgjwmgaﬁprk in the art wll recognize

t hat nanw;g@gkkhﬁﬁbhggsmgg@n@paptat|ons to the present

i nvent i org argrANSR 'CQh@Eﬁ'&d—ume t@‘ﬁ%‘tbh%(gjﬁ\l e[s % FBC in

t t i
fﬁ‘C‘%‘é\E” ‘}r?ﬁ[}i “The o I 74 Bescri pti on |5 provi ded
t
f‘ﬁv'e»ittfqtn@ P ”NM‘%“%?R%“’PQ B oes e
scops TR & st 0B B, 05

iS5t f: 11%0%(3? 1n. nlextlnsgcglonf

act i € 1o verify a travel
tickyreEaN? mﬂﬁ%ﬁgggrnining the price or reissue

ano ) - traveI ticketis a conplex process that
uses er s of rules and restrictions sone of

whi ¢ e ed in Table 1. TABLE 1The fare

veri W%’ ngaf plg2nd Timgy, 'y en by a request froma
cust ’Hﬁ H8t o have a verification of a travel

itinerary Additionally, it can be used to verify that
a ticket that has been reissued has the correct

[4%8] ssue dixerwlaryrilupe e codesathatcemebe psed 1) dhs spsgifiss location
forms and can be sent by different nedia. For exanple,
t he fepeftarsshevpuinglapls 3an” Ext ensi bl e Markup Language
(XM.) or EDI FACT nessage fromthe custoner including
the fare basis code(s) ardBllcket designator. EDI FACT
is an _acronymfor "Electronic Data |Interchange For

Adni r}i,agLUgt}j(gnjDEOJm’rer ce, and TrmmpmATIOI\EDI FACT is
an mnternatitonat——standard—for—etectronicdat=a

i nterchange that is still in mndespread use in certain
i ndustries such as air travel 2and tourism because of
the substantial investnent in | egacy software systemns
that | everage the EDI FACT standard. Generally, the
request will include the travel itinerary which has
the airline carrier, the flight nunber, the date and
time of both departure and arrival, the departure and
arrival locations, and the class of service requested
(the class of servrce s a nethod that airlines use to

T | " e o e L T N 1




et c,
sur charges char ged,
wo etoansxdss o t he fare construction rul es that
applied. Finally,the request wll
about how the itinerary was priced,
codes,
a fare hreak

as
veri

ori g1 nal fare
fare_availahle

),

fares charg

anount s and
[

ed, taxes charged, possibly
as well as other types of charges

i ncl ude i nformation
using fare basis
where fares were grouped together
027] The first action of the fare

f FAB{URFCODEC &

ssisto attenﬁxREANAEEﬂNthe

he
SO

BB re can be of

benefit wh2n upgr:

i1

or| .nal not be the towest
i3 Codg NovEoing
fivalyd Fae Anthufif er ent part of the

ai r pl ané cabi n. ApoiNer,reaso 0 purchase a tigher
fare mnhf§hp to ,?rqaiﬁég‘gﬂ adges at_a later point in
t he trlp However , Rautirgason “for a hlgher fare may be

due
and

to the origin<
FPQTrlétIOHS |

tigthe pricerutes
Thus, the fares that

B B Fop BEC

were origiaally us&dmﬁakawlce t he |t|nerary need to be

07

veri acceptabte—f628
The|next qiep in IQEBP%QAt fgpﬁal Fare is %o J

| ocate thelof are bashiss R@detbecated in a fares database
t haf—was %ﬁeo Ny ICI the orirgrmalfare—Afare
basis_code' is a un HWQ' i%hanumeri c_code assigned to a
fare when mhe alrlmﬂan&eP@ﬁmaefare Frequently, a fare
bas{s cCcode _may haye.a ti destgnator—or—fare
nmod|fier artached mFWﬂ‘%ﬁ% of it. These fare basis
code attadhnents MBigpsiegni fy a type of dlscount

app ed, rmdica special program-t hrat— Ot ht

apply_to Hﬁls par i &ﬂﬁﬁ? fare. These ticket

des gnaton& or fareraasreisfi ers need to be renoved so

t hat—the hgsefarepasts wUdc can—betocated—+n—the

fares dat adase. The@¥MYMREY nodifiers or designators

wil| be saged for Bﬁﬁﬁﬁb|e Iater use [029] If the

base—farehasts ngc cambetocated—in—thefares

dat abase, 'Phen t heSfa3P88%and restrictions process will

beg(n. A fxare bas pu@m;@wjﬁﬁrabase will point to the

rul es—and—restrictions—that—appty to—the—partieutar

fare. A cdipl ex pt 5%@§§W%#“@@Qernfnln if the rul es

apply to tbe partlgyhghm&gﬁe then begi ns. This process

exanmnes—alt—of |. e \,uupuucnuo ef—the—travel—iti ..Crary
veri fy.that . rul es the r

931" mot | wRe ool Bofion SR Fubt shstomiiibydhe ¢ %‘S‘ﬂﬁ‘F’é Siigion

t he oce ntinues until_all of th

oot Pl SR SRS Rt e B tin | P sraple, a rad Fea By for ollow-

restrictj

desi

a cor

pr ogteseh- t Fiag

%g’ftbrt S are.v

ect _di

erified as accurate, then the ticket

DRGSR PRI FBlatshE cPEeckys afiiof;thaf was
gcount t hat pay be ap
gy propided, ep gl reports ﬁsea‘faaﬁlée withpgpingtes jvia the web

pl.ied, or a correct

rules and restrictions were verified and applied
wi t hispertiag fagh | This susbles the castomprie disess @ dtapsagtionan jgpestipg jyith
If all rules and

have been coIIected correctly.

r est the giekep pgenhimmeanzeglitifleed as accurate and taxes were

collected correctly,

[@P6he. An BivbodgnermDpfRiNCNvendios slgssribeslihadein penvidsamique benedigh to

the keep the fare process is

to the custoner advising that the fare verification

passtd cystoraer, Thbse bonélys meludé, borae aotylinitedketthe @galaktiesi(y) to
mat ched successfully).

fail

second fare verification actidh is taken.
bel ow provides a list of failure codes.

ed, then the r

If the keep the fare process
easons for failure are saved and the
Tabl e 3

I f the base

fare basis code cannot be located in the fares

dat abase,
is a speci al

then it
fare,

may be possible that the base fare
such as a Category 25 fare.

Category 25 fares nay be based off a published fare,

but the fare anount nay be di scounted.
25 fare |s not based off of a publlshed fare

o,

If a Category
|t nay

Y ——y . o
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itinerary to verify that the rules are net. If any of
the rules are not net, the type ofrule is noted and

W b@psasess continues until all of the rul es BETUS2008/080488
restrictions have been verified. Finally, if all rules
and restrictions were verified and applied w thout
error, taxes are examned to determne if they have
been cgllected correctly. If all are verified as
accufiiiethe pEck %éﬁle tt?ﬁ‘@elflé’i‘f‘éarﬁ ytieg thej tickefingeranpgotipm gather than
keep the fare process failed, then the reasons for
fai | 8t the dransagléen hardtakeneplgess dRM tof alews thee pgent arakingnthe ticket
action is taken. [031] The second action taken by fare
ver i FrpRsagtios in geddiaags that thet faee beingecalsoted inoot trarekiepefpre any
is to look for the best possible alternative. This
pr octeyenugiis Josic amd (30 tr provide ndan swl-time sapoits Ge., imtimhe proaimity to
itinerary used for each segnent of travel, and cl asses
aboveompletioncodfaths tiketingrivansatiohvis apwelc eepsrting towlt for all ticket
limted to the fare that was originally used, but al
el i girlisectioas esit thrbweghethé aeScarions byspas thadhd tioketéd€r the wrong
fare's rules and restrictions. If the rules and
r est amaint.ongiterue thefard varilicatorn et &cribddeirdiflecustogieft can
designator or fare nodifier may be used to match with

a coctdrdadt addisCenn hftérhﬁketﬁigyrab@cﬂcﬁﬁ|a}eecﬁ)ngﬂetéli. CPHe! &§tomer has
programthat can be used for the fare. Finally, if al

rul eso and ragslityi cti ogs wer ey i fiedmand appki €d  revenue.
wi thout error, taxes are examned to determne if they

haveubiagRmeedilne itk AdscsiBEd R&itihtto vlexfifyaﬂcketﬁlggecra\ﬁ%citif)ﬁse&aﬁl%s the

accurate the best possible alternative fare process Is

doneeustfr BAdl@niBR06F g’ﬁ:ﬁfg’ rBich RlvemReGRASE Akkh th(l)—\é%iel rfﬁgnse

saved and reported via & web reporting tool.

an exeiilEy 1B aoRE in otk hd CortelhP l})ﬁseeﬁ'ﬁ&}% ROAERAR: the
if the inftial fare verification resufts Th a fal uré%
an XMunsQtiokDl FACT nmessage can be returned to the
custoner advising the custoner that the fare

i ficaty N [ I t.he customer t .

053] o1 v e R e i el of R BB R AERR R fsibed oo
send 2 ML EDL FACT, nessa i ncl udi overJi

dat a?oq’%ﬁléelg%éplém\%trgﬂi PrEsSFon P 6@3%%“* P ATEEVSE it%aé Yose
the ti.cket using.the current fares with ual or .hi gher

cl as%kélgeladf’ ﬂéeeq‘)c%ggap%ec%et tg‘?tnqﬂ?l QCYG*H&IS@B of g’gtpresent invertion are
itinerary/ticket. appunt. If the custqonmer chooses to

i gn orah el beisp disEPri 35 f PIQEE BIRAAR 2 AT &t forpg, ang)that
to rgéalculate a new price, the transaction will not
appe®f PreietHRVRELN pRRNH fegardlsst ofahepapicular tRe of gHYsigek signal
audit process as a new transaction. [033] At the end
of t Prevpgmedipapilized-torGapn oyt e clisiribution. Ex¢raples pd yignpl bearing
whet her. or not the original fare could be kept. If it
coul Bedipinchdejwithout limiptonyfacprdple-tipg srpdip suelh ag diskeitay ersCD
and regulations failure. Also, there will be a best
possROMs. fare that shoul d have been used. Al this

i nformati on can be retained for reports and/ or
[4581 ur ned Tthe cotresppredingsitugiuresUmaterials, @rty, andlgquivalents of all means
verification process will report back to the requestor
abouplug fuacticardléments intany elasms/belofh areantanded naiincludé enywstusture,
for this report to be handled. In an exenplary
enmbodateralf pr wite Hort peeformag ethe iftrictien dn yorpbissieg whie otiedictaim
(i.e., correct fares were used), verification that the
fare audit passed is sent back to the requestor. The
transaction is also counted i #a cunulative daily

total that can be reported to the custoner. Wen the
fare used was not correct, then the rules viol ated

will be reported and the best possible fare also w |

be reported. This reporting process can be used to

stop or pause tickets frombeing issued with the wong
price. The reports can be used to identify fraud or

m stakes that are occurring on tickets being issued.
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requesting the fare verification can typically be a

ticket agent of the airline. Generally, the ticket
wao@ons2484 | be an enpl oyee of the airline workPEmyUsS100&080488

airport ticket counter or a separately located airline

ticket facility. In decision block 104, a

determ nation is made as to whether or not the

customer request _is for a reissue ticket verification.

| f i flements ap specafically clajmmed.  Thesei skilled rip dles artjwill appresiniecthat

in Fig. 4 is perfornmed as indicated in |ogic block

108. MepR é\omf@éﬂong folhe sxmplary embodimenss p ppesifile withat Keparting

112. The test for reissue ticket fare verification in

deci§P@ﬁh%$@ﬁ%oﬁmmpm%mhmV%ﬁ@nonal feature of the

i nvention. The next step in the processing |logic

[939 ust r atkadaddifiom; . is1pgssibleciopnsensymichef thecfeatires of the present

designator or fare nodifier for the travel itinerary

i f elnverdionexithousthe Thwesppudieg usdadithmether feftares. Mrdorfiingly, the

needs to be renoved in order to |ocate the base fare

basi ®regoig descriptien bhithe sxelaplatyaatoditeatstis proeided for the purpose

designators/fare nodifiers are saved for |ater use.

The bkillegratihgetheariadiples oL#s prebent inhemiopemiGoBdindition thereof,

indicated in logic block 116, and as illustrated in

Fi g. siflce thé sopssfble peseaninvéRioh & dfindd soleky Bh2fle bSpefded claims.

test for whether or not the fare could be kept. If the

fare could be kept, a reporting process is initiated

as indicated in logic block 132. For a positive

outcone (i.e., fare verified as correct), the

reporting process could be to sinply track the nunber

of fare verification requests and the nunber of

positive outcones for subsequent aggregate reporting

to the custoner. If the fare could not be kept in

deci sion block 120, information is gathered as to why

the fare could not be kept as indicated in | ogic block

124. Processing then transfers to the "find the best

fare" process illustrated in Fig. 3, discussed bel ow

The reporting process is initiated in logic block 132

and can include sending a report back to the airline

ticket agent atthe point of sale to interrupt the

transaction to correct the fare for the travel

itinerary. [036] Fig. 2 illustrates the processing

logic for the "keep the fare"” process in an exenplary

enmbodi nent initiated fromlogic block 116 in Fig. 1.

Logi ¢ bl ock 200 indicates the step of |ocating the

fare for the travel itinerary in the fare database.

Deci si on bl ock 204 determ nes whether or not the fare

iIs in the fare database. If the fare for the travel

itinerary is not in the fares database, the fare is

| ocated in a private special fares database as

indicated in | ogic block 208. Category 25 fares,

di scussed previously, represent one such special fare

havi ng uni que rules that could be used in this step.

The applicable private rules and restrictions are then

determ ned as indicated in |ogic block 212. From

ei ther decision block 204 (fare in database) or logic

bl ock 212 (private rules and restrictions), the next

step is to validate the rules and restrictions as

indicated in logic block 216. Exenplary rules and

restrictions are provided in Table 1 above. [037] In

deci sion block 220, a test is2ymde to determne if a

ti cket designator was used. If a ticket designator was

used, it is applied to the travel rules as indicated

in logic block 224. If it is determned that a ticket

desi gnator was not used in decision block 220, or if a

ti cket designator was applied in |logic block 224,

processi ng continues to decision block 228 for

detern1nat|on of mhether or not the fare passed the

. Y . N | g, - r " I o



nodi fier previously saved is applied to the fare, as

indicated in |logic block 240. Taxes and ot her charges
w@e@9Insmss appl i ed, as indicated in |ogic bl ockP@EUS200$1680488

result is reported to the custoner as indicated in

| ogic block 248. In nost instances, the result of the

successful fare verification process wll be

accunul ated for subsequent reporting, rather than

t r anS¥iatdg@laimed:ne point of ticket transaction. [039]

In an exenplary enmbodinent, Fig. 3 illustrates the

pr océssi nf mesegiddfor ai farernerifipdtion andandifingtiorf airayel iinoerysisring

initiated fromlogic block 128 in Fig. 1 (logic block

236 in Fi glickzjing wangaction) coniprigothesgpseett es t he step of

| ocating eligible fares for the travel itinerary in

the fare dat abasgevingssregwesi fah e@dustomérag iverifp teclic 34or the

the rules and restrictions for the eligible fares are

val i dated. |In deci siavdlithlesck 308, a determination is

made as to whether or not a ticket designator was

used. |f a tickermoegiifthatofareis thesedel ititerdrs isApplfires

to the rules as indicated in logic block 312. If a

ticket designator dmabasgt used in decision block 308,

or if the ticket designator was applied to the rules

in logic bloclkaBdaing b BRirglitPERERs hitBiestARRInk Bt 48 8plREK e to

nodi fier as indicated in logic block 316. The best

fare is selected fupmddye, eligible fares as indicated

in logic block 320. Taxes and other charges are then

appl i ed as i ndeph@hglifthb 819 kfte PlsQGKadest 1he-gl‘l?rallﬂ? SF rdl&a8d

is then reported to the ticket agent as 1ndicated In

| ogi c bl ock 328 to,&pPRb&LGd R/Qﬁ"yfn& f.eqpaq il%ggid A

process for validating reissued trckets is als

avai l abl e for veri iés&ﬁ{i{?ﬁqﬂe %ﬁ@&ld?m ly, a traveler
t

needs to nodify his ticket after as been issued.
The cal cul ati 1. ' - ften. conpl ex d.
difficult to Vo i“%‘@%g%@ﬁ?@r& g (s o Fars Yerdidition
process will take simlar,informtion as.required f.or
a regul ar ticket plisestRyde S?()lnbeﬁ during | e?ﬂ(gt%?ﬁ ogegon.
new ticket. [041] The travel itinerary for both the
original ticket and the new (reissue) ticket includes

the airlije carrier,.. the flight nunber, e and ti

of bt h APt veribition At Sxiiia.f G Digerein e
arrival |ocations, and.fhe class_of service requested
(the cl asiePdf deglemyiping “ﬁtge Yr %ﬁfsﬁbﬁlefﬁﬁfﬁ ey &2 (R t o
control the inventory of seats_gn an airplane). Travel
i ti ner ar i WRPRGPORMAYRSS sarehing apubligid fares ‘@E’bﬁsﬁ’avel Wi th
this information. Additionally, the request wll
contain informati on about the passenger (exanples

m ght be adult, child, governnent worker, etc.), fares
charyed, Themeathoddar aicidre yseEedtion pndanditingof eleine hahersih the
as well as other types of charges related to the fare
const r uctsiapref defersyniag ffl theadr far fonthe yravel ftmeragopa dsa fapgs| |

i nclude informati on about how the itinerary was

rei ssued databarg chmpuiseh sgarchingadpecial dreudntabagend wher e
fares were grouped together as a fare break. [042] The
reissue ticket will attenpt to keep the reissued fare.
If the reissued fare violates rules, then the rule
violations will be reported. Reissue rules are the
same as a regular ticket pricing, however there are
additional rules related to how a ticket can be

rei ssued and sonme of the reful@ing rul es associ at ed
with reissues. Wen a ticket has been incorrectly

rei ssued, a correct reissue amount will be cal cul ated
and reported. Reporting processes can be used in many
different ways. Simlar to regular pricing a reissue
that is taking place can be stopped until the correct
rei ssue anount is charged, or a reason for the
incorrect anount is given. As in regular price

...... g, oy o . o oy "



rei ssue fare for the travel itinerary are not in the
fare database, the original and reissue fare are

wo omansdss n a private special fares dat abase aBCT/US2008/080488
indicated in | ogic block 408. Category 25 fares,
di scussed previously, represent one such special fare
havi ng uni que rules that could be used in this step.
The appligcable private rules and restrictions are then
det e?'m' nethedeethodforar e yesilicyipnand pusitiogaf plaine dgrther
ei ther decision block 404 (fares in database) or |ogic
bl ock 41Xopprisipgdeterypiag a pheliteat mies adonsliction thahark t
step is to validate the rules and restrictions for the
rei ssue fapphcaplede dwspegialifaeli.cated in | ogic bl ock 416.
[044] In decision block 420, a test is nmade to
determne if a ticket designator was used. If a ticket
desi gnator was used, it is applied to the reissue fare
rul e8 as Thednetbadddr dinfarogiidicislooakd @RMkinglof clatm i $urther
determined that a ticket designator was not used in
deci si on dopciking 84yingamd irépoetirgiadhibire chasinfoedach rul@snd
applied in logic block 424, processing continues to
deci si on reétdeion4Rf isf ok sadiefi@r bYi thadit fare, Efthadietahadid a6t pagiall
the reissue fare passed the set of rules and
restri ct irolsaddresttibwonp aplicblt @rthd @if re. | f the rei ssue
fare did not pass any of the rules and restrictions,
the failure reason is saved, and the processing
continues to validate the remaining rules and

resté.i Ct iTHIdid fbier faf) esifiBatloR bid adftinkRALGAT € Aurthdr
| ogic block 432. Exenplary failure codes are provided

in Tabl e Bubak; ' e, i
| Tabl e ApAbiaYka G POLE ol Btdhed b6 AILO0EASes it

transfers to Fig. 5, as indicated In

to find t - el 1.5 .

bl ock 428 o Tl FeriRsCIARY e el lon: FheEECloWe o fue.
restrictions, a fare nodifier can be applied to the
fare, as indicated in logic block 440. Taxes and ot her
charges | as i ndi cated in |l ogi | ock
344 "he TE Skt PR B er BN E TR Rl REL ortet

i ndicated,_ jn.l.ogic block. . .In_an exenpl.ar . .
enbod nenePath il Bt bl B FEERY Biherosiziadapit
transactipn w.l|l be counted for subsequent reporting,

r at her tﬁ%ﬁm¥%§hsnitted to the point of ticket
transaction. Each fare verification transaction that
fails (i.e., an error is detected) can be reported in
real ti to the custoner yia a web reporting_tool.

[ 0465 Fingf.heanﬂmdégw Eorefiteatign geaiting of elgint” fusthet he
"find the best, rei ssue_anmount" process in an exenplary
enbodi mefPMPHSing 2pPbANg the Helrebdestenponiothepderalipy ofryes and
Logi ¢ bl ock 500 indicates the step of locating

el i gi bl e resicdions prior{q R siep pedesamanng if thegix farg passes each of the
dat abase. As indicated in |ogic block 504, the rules
and r est Miwlity akrufesand festrigliongi bl e rei ssue fares are
val idated. In decision block 508, a determ nation is
made as to whether or not a ticket designator was
used. If a ticket designator was used, it is applied
to the reissue rules as indicated in |ogic block 512.
If a ticket designator was not used in decision block
508, or if the ticket designator was applied to the
reissue rules in logic block 512, the process then
applies the fare nodifier as indicated in | ogic block
516. The best reissue amount 2% selected fromthe
eligible reissue fares as indicated in |ogic block
520. Taxes and ot her charges are then applied as
indicated in |logic block 524. The best reissue anmount
is then reported to the ticket agent as indicated in

| ogic block 528 to conplete the ticket reissue
transaction. [047] An exenpl ary enbodi nent of the
network architecture for the air fare verification

. - T Y p— A L " 1. . oy A~



the nunber of ticket agents, the physical |ocations of
the ticket agents, or the type of ticket agents

w@ a00posne8 t i cket agent, travel agency ticket aPEnUS2008/080488
supervi sor, nmanager, etc.). Likew se, the conputer
reservation system 20 can represent a plurality of
separate conputer reservation systens provi ded by
airlines or global distribution system providers, such
as Wor | dshigrinethed feppir faé%vers&%%iae%ﬂu%m slgen 7 faither
record (PNR) for an automatically priced fare that
woul d showWwmprising epplyiag de farg aredifisr  dhenin fere pssseeeagh pthe
depicted in Fig. 7A. The annotations indicate that the
PNR i s badwebtyiof rdeseesd r¢sirictiohsass of service and
automatically priced by the conputer reservation
system at $1,528. The conputer reservation system 20
can comuni cate over a hi gh speed contmunication |ink
25 wi@.h fHreanatked foi siataroveriiggtonmm®uditingrof shon g duttter a
request fromthe ticket agent 10. The fare
veri f i catdoniprising iremipfing the vickiemg ratsesjpante bid fAr&@id not pass
ti cket agent 10 via high speed comrunication |inks 16,
26. The fdrmieyeid febt€iafidng Bplicatle s thé givfages audi t
reports over a w deband communication network (e.g.,
the Internet) 40 to a custoner audit departnent 50 via
communi cation |inks 35, 45. Fig. 7B illustrates the

tickef. agpHtmdRodréPAir fadd Nifichtfon\ead hellidisl P ERlh ¢ Fhknér
priced fare of Fig. 7A by manually adjusting the fare

price usidaghprisie Qb@SSiniak ifSRE Mb&eod rblestios B rdifife fidkee
is $478. The fare verification system 30, in response
to a farey@kidoncati on request, could return a nessage
such as that depicted in Fig. 7C indicating that the
fare failed verification. [049] In an alternative
enbodi ment, the network systemillustrated in Fig. 6
doeslf'.Ot THE é{ﬁio% Br &if i 105%%%13}{&1!1&@&1{ %@c{ahglf% }u%lfe '
providing a fare verification responsegto e ticke
agent 10.okpﬂ&QLs al ternate enbodi nent, the custoner
50 requeéispan qudi t report for a ticket transaction

initiated by the.ticket .. . A0.. Th equest .can be .
sent over comttiesd i BT AR e RelR P RT R edfestn
al so be sent auto t%cally frgnu{he verification
system 30 to the cUSIFwRITE% 8 every ticketing
transaction initiated by ticket agent_ 10. The . .. .
verification S§SHEMARGWERF Apgur! fgmyh P#uﬁltyf%fﬁ@glblﬁfares
the transaction, but does not send a response back to
the ticket agent 18rihs feissustickieequpd t r ansact i on.
Instead an audit report is transmtted fromthe
verification systemto the custoner 50 via the

w deband network 40 and communication |ink 45 _

i mred-at eb yystem faspir dye eerifsaben a9 apditipgfor ¢ frayed itinggpry during
transaction. This alternative enbodinent is

appr opr i a eckeng twinsagtion. sARPTANGAhI ch t he custonmer wants
to nonitor ticket agent performance for educational or
trai ni ng pur pasiet stirnge ddoees not want to interrupt the
ticketing process. [050] Web reporting allows the
transacti ons iageovessbi fod executinge purdlity op coummsnts mchding:
avai l able online for review within mnutes. Each
responsi ble area within the custoner's conmpany can
then followup on the tickets in question and
determ ne why each ticket was under/over-priced (e.qg.,
training, nistake, fraud, etc2§. Docunentation and
reports can be used to reduce/stop errors, renove

enpl oyees from positions in which they have the
ability to coommit fraud, and reduce the nunber of fare
wai vers/favors. The task of stopping revenue | eakage
on internally issued tickets is not easy. The fare
verification process allows conmpanies to

audit,foll owup and/or stop the transaction, but it
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custoner including aggregate reports, |ocation
reports, and specific location reports. [052] An
waoyeespase report is designed for senior manage@EOS20089080488
review revenue dilution/l eakage by | ocation type.
Exanpl es of location types include all reservations,
all airport ticket offices and all city ticket
offices. Fig. 8 illustrates an exenpl ary aggregate
report. The | ocati @ROMBHSALIOT eiEag 3 Frayest Hpmearustaegt to
| evel of managenent to review revenue dilution/leakage
one | evel down from t hevetyteghtare fades traveliiherayepor t
enabl es the user to review dilution/revenue | eakage by
each city and | ocaticompengpidor duiteymingng iff thgsinfare dor thatravel
exenplary |l ocation report. The aggregate and | ocation
reports woul d be di spl aisetatyyipingahtey databashsondé frathe tlata
airline currency (e.g., USD, EUR). [053] The specific
| ocation report is desigorege desicet he supervi sor/station
manager to review followup with the agent who issued
the ticket in guesticanponeadhr talidstigatploalitappaddsiang on
the specific location report is acconmpani ed by the
specific details requi restittions eat @eapflRable aNBst 68
with the agent (e.g., Record Locator, Ticket Nunber,
Agent 1D, Wiiver CadempoNemudt detdriding i€ tHeQd€are Phdged oach of
The specific location report could be displayed

typically in the def aulﬂlge?jufdliitmul&ga{acrustﬁ&%gandmfying
| ocal currency. The specitic location report would be

avai | abl e to view one. Cinb ¥ir 836ifaNoulbOfAtRiLiBhs fbe btidBed:
In addition, the specific |ocation report could have a
web filter to allow furjjaer custom zation of the

di splay presented to the custonmer. Fig. 10 illustrates
an exenpl ary speci f g REAlbORoTBR Y berTARbE
identifies standard da%a ?%rﬂ@%é sgecf?gg %o%é%?g%mrﬂw
report. TABLE 2 Carrier,(Ca gﬁ j P& .
Location (e.g., RES, A'Ia(B %‘?’5 %g%%?e& Sté%:/oattigr ?%ﬁ{g?nng
Nunmber Agent | D Discre [ X = Under priced
itinerary, O = CNerprigggﬁ¥$ﬁ%£§%¥§%mﬁ = Fare

Cal cul ation/ Parser error, E = Fare Basis Code Error
-unable to match FBC in nessage to FBC in Ticket

Pricj t Di.scr. Anp . t .PNR
s Chier /e et ot yphrepaP o g o ey g erein e
Total Ad F Tqtal .F t. ' By F .

Ver 1 catPBROSH FEAFETUpaE TR AP PaihvEgerpgisin
list of fail caodes in next sectjon) Fare Bgs i cket

51 S
Desi gnat dACH#RiRase QOmpEIses e r $garraine g plitaed fares

I ndicator_ Local / Ticketing Date and Tinme Zulu Tine
For TickelfaRgse] Exenplary failure type codes that can
be used in the specific |ocation

15.  The system for air fare verification and auditing of claim 13 wherein the
component for determining if the air fare for the travel itinerary is in a

fares database comprises a module for searching a special fares database.
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report are shown in Table 3. TABLE 3[055] The specific
| ocation report can be custom zed by the custoner by
w@odwonsass of extra fields for each transacti onPCTUS2008/080488
exanple, a field could be used for followp with the
agent issuing a transaction to explain the corrective
action that was taken. The data provi ded on al
reports is available within mnutes via the web
r eport®i nglheowyptentps air @reaisrifeation andapsitingef cleim b Bisthe's a
transaction in question wth the ticket agent in near
real ti meSONBSRIE AEAmpencRtiet detemininga plypadift ¢fanles and
descri bed herein provide uni que benefits to the
cust oner . TeYHe4es Hhah ark japelicable faibie spepigh fagese not |imit ed
to, the capabilities (1) toaudit the price of the
travel itinerary during the ticketing transaction
rather than after the transaction has taken place; (2)
to al@drt Thesystgarfor awpfaiengrifitation akaditing afislaiot 1 ofurther
real -tinme that the fare being collected is not correct
bef or e angompesmgaeompodeastor saaing if B dhia srage ideldcd) ead
real -tinme reports (i.e., intime proximty to
conpl et i orpating toehd tickeekinsgtibn ROSRA] 4 filhire\téado@fonedeh rule
reporting tool for all ticket transactions sent
t hrough td#ie rvstridtioh €l isqibt Syisledmy tthadir faregifitecethRdid At pass
the wong anount. Wthout the fare verification system
descr i bedalh@legiafd reStislicHBpSicEHE tooBOSiH ke aUdi t s only
after ticketing transactions are conpleted. The
custoner has no ability to regain the |ost revenue.
Usi ng enbodi nents descri bed herein to verify ticketing

trans@act i pRSsySBRTbE: hR&AHSHOREEd AulitRkoPLRRL B3 Rfther
greatly reducCe revenue | eakage since areal-tine

response o%;g‘fsﬁlg léi%glr% orteflt fol Gt iﬂ%{@f)esi %éé)e{n?cgf Sag)(l)urali of

correct the pri or to conpleting t ctio
[057] Th Celipfisid ﬁ@g,alg ﬂ)e%tfﬂg (A‘r:d IR)ft p&slg' gﬁl RI&SHE Eesh‘ﬂ\’ig&ta?gﬁcable
have been described as conputer-inplenented processes.
It is inmgr, {ﬁ$§ note, however, that those skilled
inthe art w appreciate that the nmechani sns of the
present invention are capable of being distributed as

a program product in a variety of fornms, and that the
present ifavention a i es .regardl ess. of e. iLcul ar
Pype st pryovs Bt Eali Rt ERRuRg ol PRl bkt
carry out the distribution. Exanpl es of signal peari
modi & i ncITRESEACHBRGNER 14 0T B 2 GPkSt gr veIBios of (psemodifer
medi a such as %l[ s]ﬁgtﬁit es_.or CD ROMs. [058] The

cor r esporfiP U Wit thgpEere-nat eri al s, acts, and
equi val ents of all neans plus function elenents in any
clainms below are intended to include any structure,
material, or acts for performng the function in
conmb?hat | B¢ siptem feravcfareerficntipe Ardruditing of i 19 fugthery
claimed. Those skilled in the art will appreciate that
many nodi fompaising g somponenefopspphpnaihe tickehdesignatar © thy plurality
possi bl e without departing fromthe scope of the
present iefrelas anskresttigtioasiphiqrito feteriming if the @i $arp passesceaghsef the
some of the features of the present invention wthout

t he corr egpehtiofgulesmdoéstrictiensot her f eat ur es.
Accordingly, the foregoing description of the

exenpl ary enbodi nents is provided for the purpose of
illustrating the principles of the present invention,
and not inlimtation thereof, since the scope of the
present invention is defined 38lely by the appended
clains.What is Clainmed: 1. A nethod for air fare
verification and auditing for a travel itinerary

during a ticketing transaction, conprising the steps

of : receiving a request froma custoner to verify the
air fare for the travel itinerary; determining if the
air fare for the travel itinerary is in a fares

dat abase; validating a plurality of rules and

. - I e I T c




determning if the air fare passes each of the

plurality of rules and restrictions and verifying the
w@reoooses i f all rules and restrictions are sapCEHUS®A$/080488

and providing a verification response for the air fare

verification request to the custoner during the

ticketing transaction. 2. The nethod for air fare

verificatjon and auditing of claim1l wherein the step

of déter mths figtens for #elagg verifigationpag auditingiof glagm 19 further

itinerary is in a fares database conprises searching a

publ i shedcqmapssgRaoaKmarcat fog applying the tfdve thoflifier Kitre afirefpie

verification and auditing of claiml wherein the step

of det er nPaspesga¢if ofitheeplutiahity fof ndesfand restristionsav el

itinerary is in a fares database conprises searching a

speci al fares database.4. The nethod for air fare

verification and auditing of claim3 further

conpi?si nghassemfoniinfyreavepficatiah iahd/awditingolf elaina hdifurther

restrictions that are applicable to the special fares.

5. The netdwgstisingra camporeat for intariubiingtht ccketingl traisalitioh ihe air

of claim1l further conprising saving and reporting a

failure reasdidnbipassediatiles sldere@neionesiplicalé @nhd Hdfard. S

not satisfied by the air fare, if the air fare did not

pass all rules and restrictions applicable to the air

fare. 6. The nmethod for air fare verification and

audi £3.ng Dhe Sht@inToraif fafelRATicatBNRAd MldRtg et MHuitlerd

best fare anong a plurality of eligible fares, if the

air fare ¢nthrid aR8Sporht fof i&hifReifRSbedivel iré?ﬁl_ést is for a
applicable to the air fare. 7. The nmethod for air fare

veri fi catj.amandciddlhilding of claim 1 further
conprising renoving a ticket designator or fare

nodi fier associated with the air fare. 8. The nethod
for air fare verification and auditing of claim?7
furthgr c LS] j h i t design r.to
the. prur oy e 1 ARBEARA IR old i SRR ENS, Brpire
step of d 1njng if the air fare passes each of the
pIuraIitfg%ﬁﬁgﬁﬁés and restrictions.9. The nethod for

20 SRR L DA Bt B

passes each of the plurali f.rules and
restrictions. 10. ?ﬁ§¥ﬁ@?ﬁ%ﬁ”ﬁ%@“ﬁﬁ@ﬂhﬁFém@erification
and auditing of claim 1l fyrther conprisin .
i nterrupting taﬁ:@mlpf”?:q?é%)lr ﬁ‘geﬁt%ﬁ?% ?‘%ﬁﬁe ?W‘g{“ﬁ@mﬁiﬂ?e Rupplity
did not pass all rules-anﬁg%estrictions applicable to
the air fare. 11. Phelighis fprdhe repssuertigket ottt i cat i on
and auditing of claim11 further conprising determ ning
if the received request is for a reissue ticket
verification. 12. The nethod for air fare verification
and 2udi t4 myther fon ai fage puditing for e traved iferasy duyinglagicketingg
a plurality of eligible fares for the reissue ticket
request itransasdion gpmprivieg hibaises ofand sel ecting a best

rei ssue anount fromthe plurality of eligible fares
for the rei ssuecetvingatequesifis & cusi@ner Ao sudsitthanif fare far the
fare verification and auditing for a travel itinerary
during a ticketi ngthvehitmamty;on, conprising: a data
storage device; a processor for executing a plurality
of conponents including:a conmponent for receiving a
request froma custonmer to verify the air fare for the
travel itinerary; a conponent for determining if the
air fare for the travel 31



itinerary is in a fares database stored in the data
storage device; a conponent for validating a plurality
wo@Roopiba88 and restrictions that are appli cabl eP€DUS1968/080488
air fare; a conmponent for determning if the air fare
passes each of the plurality of rules and restrictions
and verifying the air fare if all rules and
restrictions are satisfied; and a conponent for
provi di ng a veleterminingibhe pis &350 fos dheftepveltitieerary is if afares
verification request to the custoner during the
ti cketing transact idafabasg;4. The systemfor air fare
verification and auditing of claim 13 wherein the
conmponent for ‘@bdasingi plungity 6f wlve arad restfigtioms flwt art hgplicable to
travel itinerary is in a fares database conprises a
modul e for searchi thy air fpgbl | shed fares database. 15.
The systemfor air fare verification and auditing of
cl ai m 13 wher aletermhinengahihp oin €né pdssas edett efitind phiakity iof rildseind
air fare for the travel itinerary is in a fares
dat abase conpri ses ratrivions ad velfyBealiccdii B iBalbREeS add
fares database. 16. The systemfor air fare
verification and augirictioig o0 saGibfaddfankd furt her
conprising a conponent for determining a plurality of
rul es and r estprévidih@asaddiaépoarfer BOR LSRR réRedtiSthe
special fares. 17. The systemfor air fare
verification and aygbdniddth @p6laPhrokiddtyfts!h EBRPletion of the
conprising a conmponent for saving in tyhe data storage
device, and report yip@ihPuifsohcket transaction
| ocation, a failure reason for each rule and
restriction that is not satisfied by the air fare, if
the air fare did not pass all rules and restrictions
appl ycabl-g,.t l: s . 3 .
far em?ier [ |ec1§?t$%zﬁfog%%fagﬁg&ﬁ Ituln% Sorg}ﬁ gf@?“?ﬁ&a%gbf ﬁé?ﬁieslrrvvherem
conpri Si : 1.0 A best fare
anong a gﬁ%?ﬁt&%%gg B‘té)W{d% ‘6‘??’%’%;&3# lr%ftgl?lhe air fare
did not pass all rules and restrictions applicable to
the air fare. 19. The systemfor air fare verification
and di t4,n f ai.m 13 further conprisin .
co n’p% e ntﬂh}eg’?éh?oe‘f:r%{/‘i“%maaufh:{l@ﬁ gy %ﬁ%ﬁ“ﬁ? ggaalfna%sefmher
nodi fier associ ated w Fih t he ai&J. fare. éo. The s%étem
for air fRPRIHEEFPMEAn sepouing adeiliir reaspnder srtuiuls
further conprising.a conponent far _applying.the ticket
desi gnat JFSI}BEPOM&% kG %ﬂtlﬁft?iﬁgfther e, gjﬁ%"' ety id potpass all
prior to determine if the air fare passes each of the
pl ur al i t yulss and fegiactions apnplicatls thesiae  The system for
air fare verification and auditing of claim 19 further
conprising a conponent for applying the fare nodifier
if the air fare passes each of the plurality of rules
and #&st rihemeshipsl forar farprpudidipg fos irayel idnerary a? @aim 25 wherein
verification and auditing of claim13 further
conpri si ribe anditaenseiriaciedes egchitianseetioanhatdgyleditle audis ketai ng
transaction if the air fare did not pass all rules and
restrict ipdwslityopti¢ksting wansectivche air fare. 23. The
systemfor air fare verification and auditing of claim
13 further conprising a conponent for determning if
the received request is for a reissue ticket
verification. 24. The systemfor air fare verification
and auditing of claim23 further conprising: a
conmponent for locating a plurality of eligible fares
for the reissue 32



ticket request in the fares database; and a conponent
for selecting a best reissue anount fromthe plurality
we@booelsysbl e fares for the reissue ticket reqursSt/USRBS/080488
A nmethod for air fare auditing for a travel itinerary
during a ticketing transaction, conprising the steps
of : receiving a request froma custoner to audit the
air fare for the travel itinerary;determning if the
air fare Tbimethed for ay dare puditingfas 4 travsl itineraryfof elaim 25 wherein
dat abase; validating a plurality of rules and
restricti BRgudihgporh eludessisictgsisectipn thahailed the fudiefor a
determining if the air fare passes each of the
pl ur al i t yplgfalipyofdiskeiing treassetians;tand et wend overiddepi snbpetivatly
air fare if all rules and restrictions are satisfied;
and provi by thg castoraerdi t report for the air fare audit
request to the custoner in tenporal proximty to a
conpl etion of the ticketing transaction. 26. The
method for air fare auditing for a travel itinerary of
cl ai 89.25 Whemethod foheir fateladditingfor 4 traval ifih&@uiyd€ dlaith 25 Fherein
web reporting tool. 27. The nethod for air fare
audi ti ng fheaudit fepery &dmprists v 1eaktyon® bf £ pFPetd rdpafttrbrail
conprising saving and reporting a failure reason for
each rul elogtibns &t 4 lo€dtiod FepbR @ér dl spedid 1o8alohsT i ed by the
air fare, if the air fare did not pass all rules and
restrictions applicable to the air fare. 28. The
method for air fare auditing for a travel itinerary of
claim25 wherein the audit report includes each
transaction that failed the audit for a plurality of
ticketing transactions.29. The nethod for air fare
auditing for a travel itinerary of claim25 wherein
the audit report includes each transaction that failed
the audit for a plurality of ticketing transactions,
and that were overridden subsequently by the custoner.
30. The nethod for air fare auditing for a travel
itinerary of claim25 wherein the audit report
conprises at | east one of an aggregate report for al
| ocations and a | ocation report for a specific
| ocati on.
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