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Case 23950 OCTAHYDROPYRROLO S*-C] PYRROLE DERI VATI VES
AN THEI R USE AS ANTI VI RAL AGENTS. This invention

WO edoabzss3 0 oct ahydr o- pyrrol o] 3, 4-c] pyrrol e dePCWEPINBES9697

useful in the treatnent of a yariety of disorders,
i ncluding those in which the nodul ati on of CCR5
receptors is desirable. Mre particularly, the present
invention relates to (4, 6-dinmethylpyrim din-
5-yl)-[5-(3-phenyl -propyl) - hexahydr o- pyrrol of 3, 4-c] pyr
rol - 2-yl]-nmethanone 5 conpounds and rel ated
derivatives nore fully described herein, to
conmpositions containing, to uses of such derivatives
and to processes for preparing said conpounds.
D sorders that nmay be treated or prevented by the
present derivatives include HV and H V-nedi at ed
retroviral infections (and the resulting acquired
i mmune deficiency syndronme, AIDS), diseases of the
i mmune system and inflammatory di seases. 10 A-M
Vandamme et al. (Antiviral Chem stry &Chenot herapy,
1998 9:187-203) disclose current HAART clinica
treatnments of HHV- 1 infections in man including
triple drug conbinations. H ghly active anti -
retroviral therapy (HAART) has traditionally consisted
of conbination therapy w th nucl eosi de reverse
transcriptase inhibitors (NRTlI), non-nucleoside
reverse transcriptase inhibitors (NNRTI) and protease
inhibitors 15 (PlI'). These conpounds i nhibit
bi ochem cal processes required for viral replication.
In conpliant drug-naive patients, HAART is effective
in reducing nortality and progression of H V-1 to
Al DS. Wil e HAART has dramatically altered the
prognosis for HV infected persons, there renmain many
drambacks to the current therapy including highly
| ex dosi ng regiMEdHENA ANRARRARATYSahi ch can be

%B&@@@MMEI\@NG aidPDOFIRD PARESIYETH GANSES TENIBUY-
356(9239): 1423- 1430). MAERE@SS these nultidrug
therapies do not elimnate HV- 1 and |ong-term
treatment usually results in nultidrug resistance,
thus imting their utility in long termtherapy.

Devel opnment of new drug therapies to provide better

H V- 1 treatnment remains a priority. The chenokines, a
subset of the cytokine famly of sol uble imune

nmodul ators, are 25 a large famly of pro-inflammtory
pepti des that exert their pharmacol ogi cal effect
t hrough G protein-coupled receptors. The nanme
"chenokine", is a contraction of "chenotactic
cytoki nes"”. The chenoki nes are | eukocyte chenotactic

rot eins capable of attracting | eukocytes to various
Bﬁg§ﬂ8§ dﬁﬁ%ghhvgn&ﬂ essential response to

i nflammati on and i nfection. Human chenoki nes i ncl ude
appr okiemhbethe IbOestisruct ural |y honol ogoussmal | prot ei ns
conprising 50-120 ami no acids. (M Baggiolini et a
ANn.  1RRY inVATBRAS -useff Tn 1?59 fidler Jiata P6céLslty éﬁ@%’b@ﬁlcular to

is one nenber of this famly. Chenokine receptors are

ie %@@L?@@@%@.&Hfﬁ BReh QotairTs B *aeirt iking, and

¥$ .S osed of 352 am no acids wth an
PH QS'nQetrgl'Vlﬂ 3?“’ :%Ser ni nus cont ai ni ng st ructural
notifs for G protein association and |igand-dependent
signaling (M Qppermann Cel lul ar Signaling 2004
16:1201-1210). The extracellular N-term nal donain
contributes to high-affinity chenokine binding and
interactions with the gpl20 H'V protein (T. Dragic /
Gen. Virol. 2001 82:1807-1814; C. Blanpain et al. J.
Bi ol . Chem 1999 274:34719-34727). The natural |igands
for the CCR5 are the nacrophage |nflannatory pr ot ei ns
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Two chenoki ne receptors, either the CCR5S (Mtrophic
strains) or the CXCR4 (T-trophic strains) receptor

wowre/0sisksequent |y found to be co-receptors wWhPCHhEP2087/059697

required, along with CD4, for,infection of cells by
t he human i mmunodeficiency virus (H V). The central

ole pf CCRS i h at hogenesi s of H'V was inferred
éy epﬂﬂf@h‘?ﬁ'%@qﬁflqig&ﬂqdf I?‘f%fmaé'ﬁnof power ful di sease
nodi fying effects of the naturally occurring null
al | el é computegizedTResemyatian (steyn (€3S hisza-wamarutphisystem that
deletion in the CCR5 gene resulting in a truncated
pllaveiatcdss itgrica\ed-réated Reeat isckedues hangemailability. They also
popul ati on, D32/ D32 honpbzygotes are significantly

6fEMtHe bép@bﬁ%%;@ﬂb@@kiﬁ%&@ééﬂaitiﬁdé \dndugérerstiogefoked A Global
the rol e of 5 in HVcell entry (R Liu et al, Cell

BRI SRAT 3 2100 M TSRt MAS 180 o e
G AR T B KRR o

are non-coval entl?/ associ ated and form honptriners ,
PR e BEY 48 /S COBRARY BFRVIdiBg Y %?JV&?@Jﬁit%e public, such
contains two helical heptad repeat regions, HR and
aRanagiding, rajitashieswse lineseétén regi on on the G term nus.

Viral fusion and cell entry is a conplex nulti-step

pr ocefsaimilitgds h ssippfierd invedtory lbé spatserdors, dalins, etc., that can
t herapeutic intervention. The CD4 binding site on the

88! stfid & rds¥n@RP8SIcT the firhé Sdf & NERiehsls thﬂ%/.t heRd&and GDSs
nmol ecul e on the cell surface inducing a confornation

SHRERG 2,50 AR 5522850, DEBARGRL Y B Erccatons
G SR APSR LPEAS, 1000 o 9170

bi val ent interaction brings the virus nenbrane into

cl oseApleEkiisriet Pricg charges %éragérﬁV@eWth?@anHﬁ@"Q{ﬁdn@}ﬁéet fares
hydr ophobi ¢ fusion region can insert into the target
aetardimgntor thed. indivetual ericengi amd orarkgind poliped. ok €ER®oraDS in
contact between the outer |leaflet of the target cell
fienbgadtes afaded he thier plbie Eecaringtbctheppofitiessofathe respective
fusion pore whereby viral core containing genom c RNA

§15‘;5 [e$sthe cytoplasm The conformational changes

I nduced by these steps expose additional targets for

chenoti,he 1.6, | ian. ese. st

ar tor ALY ticeiy, Bt ¥ RBieRhor 2388, BL AricasyBHE diont, Fares
Fey @lfer aoatingyd birnss obBevins 62308 cIdm business” dlass,
anti bodies (D. R Kuritzkes et al. 10 Conference on

&ad r'e0Pnas s oanepagip cilassi and etheif eanditions, whighr tayyinclude, by
10- 14, 2003, Boston, MA. Abstract 13; K A Nagashi ma
ehyalfexdmpleifect. Dis. 2001 183:1 121-25) designed to
prevent the gpl 20/ CD4 interaction have been di scl osed.

Smal | nol ecul e antagoni sts of, and anti bodies to, CCR5

are des@hesgdy RereWhd tpstaldl; mol ecul ar wei ght

ant agoni st of " CXCR4 has been explored (J. Blanco et

al . Antimcrob. Agents Chenother. 2000 46: 1336-39).
Enfuv]rt, r FUZEON ) is a 36 amno acid
peptibetkggéééég%gfwgegb resi dues 643-678 in the HR2

domai n of gp4l. Enfuvirtide binds to the trinmeric
coiled-coil by the HR domains and acts in a dom nant
negati ve manner to bl ock the endogenous six helix

bundl e formation thus inhibiting viral fusion. (J. M

Kilby- A - et al, New Eng. J. Med. 1998 4(1

1):1302-1307). Enfuvirtide has been approved for

clinical use. Potential CCR5 antagonists have been
reviewed. (A Palani and J. R Tagat, "D scovery and

Devel opnment of Smal | - Mbl ecul e Chenoki ne Cor ecept or

CCR5 Antagonists" / . Med. Chem 2006

AT AP\ SO A NN — ~ - -~ o
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W00066558; A. Palani et al, J. Med. Chem 2001
44(21):3339-3342; J. R Tagat et al, J. Med. Chem

WQoME/03eR1) : 3343-3346; J. A Este, Cur. QOpin.PCTERBD7/059697

Drugs 2002 3(3):379- 383; J. Struzki et al Proc.
Nat. Acad ScL USA 2001 98: 127 8-12723). Merck has

di scl osed, t he preparation

(2S) - 2- @SjV@HP%rrGEE'é/ﬁPPB‘ FPerQd( (RBnynpreythan 14 days before
(phenyl sul f onyl ) am no] - 4-[ spi ro( 2, 3-di hydr obenzot hi oph
ene- 3, 4'scpegeleddravel gdhte)but ane S-oxi de and rel at ed
derivatives with good affinity for the CCR5 receptor
and potent-H V activity. (P. E. Finke et al, Bioorg.
Med. Cherermissibility o2@0palerg65-270; P. E. Finke et al,
Bi oorg. Med. Chem Lett, 2001 11:2469-2475; P. E.
Finke et al, Bioorg. Med. Chem Lett., 2001

11: 2475247 %sidHit Jof H? B-j&k ﬁ‘bveIB(l‘éorg trilethat R&Mno air
Lett. 001 11: 2 5 D. Kimet al, Bioorg. Med.

Chem L 3 nch et aI O
ot %&e&bé&%@w@ﬁ& A o °
Med. 2003198 1551-1562. GSK-873140 (O\|O4128 E—913,
AK-602) was . i t|f ed in a programinitiated at
Kumandt d@ﬁ”\/%sﬂ fr@nst%gda et al. J. Biol. Chem
2001 276: 35194- 35200, H. Nakata et al. J. Virol. 2005
79(4):2087- 2096%’4and has been advanced to cli nical
trial$. REAMERU0Y/GSL0TRINHIANS; shed July 1, 2004 and in
WO2004/ 055016 published July 1, 2004, WM Kazm er ski
et al. disclose CCR5 antagonists. In WOOO 166525;
WOOO 4 8 tBa&kout\BaystataddiBier Wav el restdiBns ViR/ 079 156,
W02002070749, W2003080574, WO2003042 178,
W02004056773, WOR0040 18425 and WO2006/ 001751

Ast r adenpeatilisSel eafcela@bhdangidhahgés ne conpounds

whi ch are CCR5 antagonists. In U S’ Publication No.
20050176703 published August 11, 2005, S. D. Gabriel
and Da ddokiey élta§ cgpé%%%‘éll%%%%ﬁ{agécls%% s of service with

ant agoni st capa prevent H'V cell enhtry Re%ated

g ALY ik Sy @@e@?ﬁ%ﬁiﬁ@%"éﬁ%ﬁ” 'ﬁ’ﬁgﬁﬁaﬁgﬁa a fully-

BoniahdTeRet o S50t Re s BB E R TN R o
ubl i shed Decenber 22, 2005) entitled

g@olen@d;k@ﬂs cAREi girling! ad@lﬁp@@ilwmlghtnoftferea rmarerefigidable Kicket for

Lee et al. published Decenber 22, 2005; U S. Ser No.

¢34061a80 Benficd aith E&Myjm’syridt@nsm difienénttboedking class.

Het erocyclic Antiviral Conmpounds in the nanes of R

Lenoi pgligds ahave aRdriéll Spra@icesNdor 1&br&tRuctiRS: tfddkﬂﬂb classes.
February 15, 2007, entitled HeterocyclicAntiviral

9&1‘8?% gbah I% ru}rL {1? m@l?%?ﬁscfﬂéct %oo%ﬁ'@g&rzllggs% d rt'?%%t?éﬁ‘?b HiFrtehit market
entire In addltlontothe otenti.al r 5 :
SEUPElsh; S S iR bV B esiess diavdinie, e Vacator
CCR5 receptor is an inportant regulator of inmmu
?@Y\%‘ial’sortﬁ%doo%ﬁ%otﬁ{ﬁ@%y lpwer jareseand i 'ﬂv@?ﬁh%‘ﬁenﬁﬁ? willing to
prove valuable in the treatnment of disorders of the
aocaptereitvebmmoreecesinintionsf Bolsingsertgavelensatesydl éntseek greater
rejection, graft v. host disease, arthritis,

t’rb@@lrfmx‘iblkityqfdvbéﬂ relstrictions) amarid @k(y‘né?@@éredwmﬁ@&) accept higher
atopic dermatitis, psoriasis, asthma, allergies or

f&‘éé' Plagrings %taﬁm@ﬁér%‘g@rﬁéﬁt ?r’fénngnéfke% b.a‘rﬁ'@iﬁ‘'&ohé‘trlﬁ‘@teQn‘ferent

such treat an e t1ve anount of

SRR R R B B AT 2 b 1 1 o

Qpin. Chem Biol. 2000 4:420-427; A. Proudfoot et al,

I mmunol . Rev. 2000 177:246-256; P. Houshmand and A
Zlotnik, Curr. Opin. Chem Biol. 2003 7:457-460) The
present invention relates to a conpounds according to
fornula I mhlch are CCRS receptor antagonlsts nethods
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al koxy, hal ogen, -SO 2NR6aR6b and - NHSO 2Ci -6 al kyl ;
(n) tetrahydropyranyl, (o) tetrahydrofuranyl; (p)

wa@ymBoziskdxy optionally independently substit uPE€HERZDT059697

one or two hal ogen, hydroxy og oxo, (qgq) C4-6
cycl oal kyI amno, (r) tetrahy opyranyl -met hyl, (s)

ridin or (t anone ;.. R6a _and R6b are
FricRaDiiRte et Thiaf SOaRS. vae Iafdey POBMER R e d9 haye up to
hydrogen or Cl1-3 aI kyl; R9a and R1Ca are (i) taken
t%ﬁb@ﬁﬂ@f?l@pwmgec'@%%f@r@ﬁ@ fi@ate i s hydrogen or d-6
al kyl and the other of R9a and R1Ca is selected from
t he gFtbip! dlostatsi angraxfeshyidmofpe optaining iafdkylatiancbout fares and
-C(=O R 7; (ii) taken together with the nitrogen atom

boailddil k) f(brhé)’pr@b@s@j trgs heduser nD delastinglitniteria 12 for a travel
pyrrolidine, piperidine or azepine ring said

ﬁrﬁ%Férg' ”‘?}}prEéﬂr fti%réjry’kg'rt ?ﬁﬁ%gﬂrenﬁ @épa?ﬁﬁe'éifgirdgngrrrval city, a

optional 'y substitu OoXy, am no

0 e i
?%é%#ﬂ?@ai?eérfﬁé Bh3 F%r%ra?'%@éo e sl B pegsed such
and is defi ned S R11 d- 6 o
& KT GHORS Eagyaice T A0S SieeF @ ShIRL BT iREpian oflnits on
an integer fromO to 2; Ar is phenyl optionally
gayetdates.ed with one to three substituents
i ndependently selected in each occurrence fromthe
gr oupAncgilabilityoeradind ddogtects @ Hdh odirégdmm@ndéd adeorymodations
cyano and nitro; mand n are independently one or two;

96 .in Pé‘@édﬂ%@%ﬁhé&]s'e%s@ﬁéﬁé& éﬁﬂe@rasﬁ t Fhehet Sf’fachrﬁﬁrodatrons 16
present i nvention further provides for a nethod for

PAFEEE0RaR lAes als PRy P el BYEE BRIV oo

nlsterln unds acco f la |
iﬁ { by eTsoRel S "Brrteg BuRers Lieviide V@%*?%ﬁ%?r "fhe tist of
pr eventr ng an H V-infection or preventing
FRcogesadeth ageonAwdgitions seay bﬁ@omm@éateg todhe byawser over the
entity as used herein refers to one or nore of that
bnteriniey or foyrotbeampingurdacatmmpchartheal efferagdabibityoerrgioes mseea variety
conmpounds or at |east one conpound. As such, the terns

oftechAiques s selecoaccammuaaaons rdispiby l'ceéﬁroé]:mi:trvé araveler.
e used I nterchangeably herein. As used in this

Specl abl t r n I
spe bEL@ gf ﬂ’ltﬂﬁtré‘ﬂe%a?ﬁ] ekéﬂné\a@f %eﬁé%%rgp gr: QQ‘*?S’T& & hi/Pothetical

ST RTEAS o PSP BDy 9EKT i n o vor
TR R BRIl PR SRSS R s

context of a process, the term"conprisi ng means t hat
corsipis oefetive |dndy (s 401, =3, F0R EE ansdF@P epid) degearture and
may i nclude additional steps. Wen used in the context
afrival timep @snshown incthpdigiute.oOnlyt basttund' ftightsrareishgvn.

means that the conmpound or conposition includes at

| east FIG‘%“I%’U’Q% b aabler GSe@mPBIBRPBHSKIAG cldddes B RIrs® for the
i nclude additional features or conponents. As used

ﬂghgé Hf F!;@' QSS’T rﬁg Hpﬂ@'s!hlﬁm)sngé\fe%é& %B%hg}é&sse%h&eeignated

use I 'ncl usi v sense

sense 0O r./orx.
By el éﬂeﬁbr B el gPui ited BPEkd Gass. T8 Sample
varrable IS applred in_any one instance wthout regard
plaows dhpre stanrses off apadeR degignatedhrasabreonicng” 3%@933 and
same or a different definition wthin the sane
Horgtoinrttie cohumsn titled &Ctasspodihg senviekickssRs deppedran the specifics
twice and is defined as "independently carbon or
ni trogen”, both R's can be carbon, both R's can be
nitrogen, or one R' can be carbon and the other
nitrogen. The synbols "*" at the end of a bond or " "
drawn through a bond each refer to the point of
attachnent of a functronal ~group or other chenrca

e N a o, o a1 o - s o
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and the present invention enconpasses all tautoneric
fornms of the conpounds. In one enbodi nent of the

w@em@s®siss3 nventi on there i s provided a conmpouneBCT/EP2007/059697

according to fornula | whereig Rl, R2, R3, R4, R5,
R6a, R6b, R7, R8, R9a, Ro9b, CGa, R10b, R11, A, A2,

W Bl, Ar 1 n_and p a easdefledher nab
Shinoipaliest @hyrldompdly SHihed Rirehe dhe, S In wis
br oadest definition for each group as provided in the
examaley the airiael hrse sensiructed tenHeqoking stassertfer Economic-class
provi ded bel ow, substituents present in each
seryondi, naedigvdied hoyarettaret “ASxibiroegh I“yY” deftheecblumnatitied iBooking
br oadest definition provided in the Summary of the

Craseit i Pe difingNvdd@onstrbitdd e bebkihfeclasssefdr Business-class
i nvention there is provided a conpound according to

gé’rrvLEéloﬂeb Y‘@ r ee eﬁt;ré scPReSNdh ‘WE LRARNLYD é)%‘t{ﬁ%élé%ée%dtor First-

[ ogen su stltuents an

R ROb, R1GQa,
%3%3%' %%gﬁga’%ﬂg@ersi’ |§1ﬁgnd p are as
defin herei n above. second enbodi nent of _the .
pr eseﬁf| i gv%'ﬁt)l' wstraies egrpgplaggwfdgaolgngoq'l%ﬁﬁ% %he airline has
according to fornula | wherein RL is selected fromthe
desigpatedrsix grauns eslleghbayest, pWMiddienyiHiginestpy Clagsdi, hyBest,” and
optionally substituted with Cl-6 al kyl, Cl-6
ﬂaunay”Hyla, cdlimb tileddBroup i Fares.” d’)hae\@gancbsl‘@értaglemo Economic-
one of R2 and R3 is hydrogen and the other of R2 and

Edsé Sséiy LOWedBy ‘Midfe, arAdREHigRast erTWoe ¢ tain t
Z)ﬁNSCﬁeA%n; R4|s(£16aky,% al oal g&lﬁbs pertain 1o

4o I k (

%@ggg%;ﬁ( %&/Egp Pear%&%?(lRy |nd%%§tn)gienrﬂq st ulp e@értams to

ith one or.t al kyl , hal ogen, hydroxy cyano,
Eﬂ%t @?Sﬁe%"‘i’?\gf b%?fWﬂ (c) Cl-6 haI oaI kyI (d) 01 6

hydr oxyal kyl , (e) Cl al koxy-GCi - f)
cycl oﬁﬂﬂmﬁps @fabqah'ng (Cb'c)SS@i d;ffgq v(bwrlomre@tﬁmwS (ihhe four
Cl-6 alkylamno, (j) -Cl-6 alkylamno (k) C3-6
bgckinglckadsariimthe (LYwesiegsdupd“A3trabugh “BY) qreyngrhraiymhdable and
sai d phenyl optionally substituted with one to three

06 éREhaMgeRe dergHowrs Bl £ ToRanh MitéacBrogs bf Fans Shbeddieristics.”
the group consisting of Cl-6 al kyl, Cl-6 al koxy,

tetr aﬁa’!;érfaﬁ-@f&?@m 'nd\%@%@?n ﬁ’]eadl\}ﬁhﬂ%le gRdup (“E” through

opyr any (o) tetrahy uranyl ;

5158 %&%h@%ééﬁeﬂa"ﬁat HEREIGRLbOTHE e Yid Shighes
ST o eliddids Rap SRREhaRED m;thggmgegook.ng class

|ndependently hydr ogen, Cl 6 alkyl or Cl1-6 acyl; Ar is
ivhiey TBesdt geav gvegdbettra\@terdaqua tore leungenwidbout further cost,
substituents independently selected in each occurrence
whien gasseggenspbooke] &t iang aff thieafouig dvook®ily Glazbiylin tRA-“€lassic”
al koxy, cyano and nitro; mand n are independently one

BUsihw8s-chiss grdaprasu W%bbﬁréél?el’ét aUrRyesatdsss. These booking
thereof I n anot her enbodi nent of the present invention

LHSSE, K RN 80 SSRGS R g o rcices
h l. di d di nyl t [
BUADH v B setBs BV oL cptienally

al koxy, hydroxy, cyano and hal ogen; one of R2 and R3
is hydrogen and the other of R2 and R3 is A, A2 or
A3, or R2 and R3 together are (CH 2)nmN\NR4(CH 2)n; R4 is
Cl-6 al kyl, Ci1-6 haloal kyl, CH2CN, -C(=O R 5 or
-S2R5; R5 is (a) C1-6 alkyl, (b) C3-6 cycl oal kyl
optionally independently substituted with one or two
Cl-6 al kyl, hal ogen, hydroxy, cyano, oxo or C -6

hal oal kyl, (c) Cl-6 hal oal kyl, (d) Cl1-6 hydroxyal kyl,
(e) C1-3 alkoxy-G -3 alkyl, (f) C3-6 cycloalkyl-C -6
al kyl, (g) Ci1-6 al koxy, (h) amno, (i) Cl-6

~A ~ 1
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tetrahydrofuranyl; (p) cycl oal koxy optionally
i ndependently substituted with one or two hal ogen,

whyasoxgsdr oxo, (q) C4-6 cycl oal kyl -am no, (rRCT/EP2007/059697

tetrahydopyranyl -nethyl, (s) gyridinyl or (t)
cyanonet hyl ; R6a and R6b are lndependently hydr ogen,

Cl-6 Cl-6 ac henyl .optiopal|l.

L Pt 3 oSS hooiib Tasber L OPbkg classes may
and, mand n are independently one or two; or,

ﬁfﬁ‘fﬁf i OERT [EaPEtS acleagit ﬁlﬂ'\édlé@ll hapking: £lass has a fare agl shown in
enbodi nent of the present invention there is provided
thecootpooridledctarei.hg to formula | wherein Rl is

2, 6-di net hyl phenyl, 2, 4-di net hyl -pyridin-3-yl, 2,4-

di met Pt - B-ityargedEn éirlihe?s yhitial assignment of seat inventory to the
4, 6-di methyl pyrimdin-5-yl or 4,6-dinethyl-

Bblf hg W'H@é? EI;S] %lg e§<a}ﬂ @R%'eﬁwneﬁg(ﬁn%rerft) assigned to

yro Is -

t I (W I n
B e g PR L 1o %?I#?S%S II% %%3@5%3@3 figure
r pharnmpceutically acceptabl e sa her In
‘g Bﬁgt‘%mgr%dﬁﬁr?ér f‘e)é‘rest 'IIBP%‘? Q%Fﬁtaﬂ AEREN 8 S?ﬁ@r@ai gan be sold
provided a conpound according to formula I wherein Rl
psder, hookingtdgssesy A dand 3Ey(jQintly to 20. Thus, if 15 passengers are
2, 4-di et hyl - 6- cyanopyri di n- 3-yl,
tclketed medby bopkingnalalss A~ winlyobd could be ticketed under booking class
4, 6-di methyl-2-trifluoromethyl-pyrimdin- 5-yl; R2is

Ay Eﬁlrlirﬁeshé’&h@ﬂﬁles dge mSe¥Eooking and @ﬁve@for@ manaﬁement,
al kyl', (b) C3-6 cycloal Kyl optional Iy substitutéed wt

Biisdth eﬁﬁé@tu?és%‘r@nét'b@%@@ﬁ%’ d gs.e' ected in each

occurrence fromthe group cons t|ng of hydroxyl,

hal og Cl-6 al kyl ., aI k , (¢ .

opt | SHBE &l rs AEiS renPlegy  PUiTBg: AERs| oy use diferent
substituted phenyl -G -3 al kyl; Ar i s phenyl optionally
BIASEEEE LdeRen@inth anéneip r?ﬁIP%fé'VﬁaP@@@ﬁ t'V%rﬁﬂIdRG%arkﬁB§trategleS
A3, mand n are as defined herein above, or
Whasemn*actidecsafﬁqy hecayitjedi ® satiows Irhgualetn‘ry, Eoohdrmidy and other
enbodi nent of the present invention there is provided

SosIrMeNdThs aitdiendf travélodembad! isvisrebgbilistitl i $hat the traveling
2, 4-di met hyl - pyridi n-3-yl,

c [ I
éutghcglhﬁi E%I'e%yer Iéﬁﬁ]ﬂ ?bﬁa‘g@ ﬁI’emgnéI for air travel. They may cancel or

é@g %ﬂ?@%@%@dﬁﬁyﬂ@tg na'éc%ll ﬁ\% t%tdérg eege)ﬂlhgl_yg%nﬁm to the

al K (b koxy Cl- 6 hydroxyal , )

Bl ¢ b DR] ol o Hash S STiRk Ak SACks tidbiee Jbss vpan the
groups i ndependently selected in each occurrence from
averageonpr-eersonseash @f servigaivaxig high=gosg aokiog-dasgesynay have
Cl- 6 hal oal kyl and oxo, or (e) Cl-3 al koxy-Ci -3 al kyl;
pricesAthat arelyzegter dpdn treablgragebper-patset cast fof arevite. Revenue
t hree hal ogens; and R6a, R6b, A3, mand n are as

fiRld HEskiRG ERISE cARMEcalBlil aRitPASTRIEESHIY ¢@Ierﬁor§'crﬁ@ﬁ$])ﬁ@di By the fare
e

salts ther eof. In sixth anot her enbodi nent ~of

Rfrﬁtﬁs& S ﬁ/@tbc%klﬁgg% Rs! ST &Epyﬁ%ﬂeafoF%%ﬁ%Qraﬂ would be the

accor o fornul vvhe rern
%Ur%' r@teﬁéeé) Eoeg%lgp]%glﬁ ré}%tegybf) Pérnecessary %lr airlines to limit the
4, 6-di me yrim di n-

EIIJW@?FIW IIQLPESI Jvaigblenat I’ﬂﬂ Loqut r'ﬁ@@l Igvelsyin:orger {0 apveyy the total
A2; Ris hydrogen; Ris - C(=OR 5 or -SO2R5; Ar is
p(bﬁirqﬂseo\pce.onal |y substituted with one to three

hal ogens; and R5, R6a, R6 , Al, A2, mand n are as

defined herein above or pharmaceutically acceptable

salts thereof. In a seventh enbodi nent of the present
invention there is provided a conmpound according to

formula | wherein Rl is 2, 6-dinethyl phenyl,

2, 4-di net hyl - pyridin-3-yl,

1 o ~ 1
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or C-6 haloalkyl; Ar is phenyl optionally substituted
with one to three hal ogens; and R5, R6a, R6b, mand n

waemsasiseefi ned herein above or pharmaceuti cal PGIT/EP2007/059697

acceptable salts thereof. In tenth enbodi ment of the
present invention there is provided a conpound

accor to fornmula I . which co dis afree

o o DB Hitee B O Kk BB SER S E’?C?’@Frﬁ)S?aUSteda and further
conpounds 1-1 to 1-45 of TABLE I, conpounds I1-

kaolkgogs fuNH&BLfOFE | beQiiRd HRESES may1nelp be| allowed. of FOF example,
TABLE |11, corrpounds IV- 1 to IV-20 of TABLE IV, or
tzmqj'mmntltavelers tendvia tesdrvad ABWECOg! Ifaresnfagl ipvadhwtamce of the travel
enbodi ment of the present invention there is provided

dateet hesk brpetdiedbondingnclbbdés fendfeeelbb@mbarst, and inquiries by
preventing an HV- 11 nfection, or treating Al DS or

r%h%Pm.ﬁ@@pfré Lgg /RN B f@rde ?aBlﬂtyaoHIg%r'nﬁ‘orréeéfbenswe booking

ereo I' apeuti ca ecti've anount of

FRSRRs T A LB grﬁz%? bV T Aot ey itps. it s
A, A2, A3, Bl n. and are as defined
ﬁ%mqvease\%exwu?im%eww%nv NiQBtept abl e sal ts

thereof. In still another enbodi nent of the present

i nvenfl@n a hilusirates ppoviedempiaryedispiayf odf tar dabiengpfafiares and
H V- 1 infection, or preventing an H V- 1 infection,
avaitabdiies rfigr NeDBgbts ¢HGgs coApdti stimg whlem tickétsrdragviadalale in all
host in need thereof a therapeutically effective

BOBKIAG PAss@sCOPRPIEBOnaRE FIret E8luff fd@hﬂiﬂ/' ﬁghts\/\hEh?rlé% iRlthe top
is selected fromthe group consisting of phenyl

S g T e

cyano a han n; o f nd R3 drogen,_an

EH85G: nanecrIRITSHaY il fawas: B Byaible irpﬁp%agﬁar%p of fares
t oget her are (CH2)M\NR4(CH 2)n; R4 is Cl-6 al ( .
fealepghiight. cibeisplay H@YR”S'%"@ a Jaglis buttgn’| %W‘é‘?' (@Id@) which,
al kyl, (b) C3-6 cycl oal kyl optionally independently

Bubsweb tirewser disptane alowswe Gbraoasdgtt, ahzarbgdar cell for further
hydr oxy, cyano, oxo or G -6 hal oal kyl, (c) Cl1-6

brdceabig!l sudrhs Blrdhakirdy axigketkyl , (e) Cl-3 al koxy-Ci -3

al kyl, (f) C3-6 cycloalkyl-GC -6 aI kyl, (g) Cl-6

al kOXFIG(Q)ll L%Tfﬁgs g( ia)ol§: %(v%llgbfl g B fidnd wfﬁ-n %eat inventory

al kyl am no cyc am no, phen

Lo, S8R, L?Etphblﬁﬁﬁtﬁeﬁtr&z oo Gasses

ach cc rrence formth ou onsi st Cl- Y Y
bopking ﬁﬁ%@&/,m%lsgagen 'nJoeﬁ&mR@aﬁ%@q%ﬁffssemHﬁoE B+F,

20 6 al kyl; (n) tetrahydropyranyl &))_ o
t(étGar@mi d})tllrlan)ﬁntrlqu)n éﬁtqpanrqquerﬁl flightg.| ell entries indicate
i ndependent|ly substituted with one or two hal ogen,
myentoxy ob seatscavlghbleGod-ite syldl inaddchl baokingclaés Yor each flight. An
tetrahydopyranyl -nethyl, (s) pyridinyl or (t)
éM@V@‘I’%‘i‘d'lndll?@t@satﬁﬁt F}’@ |ﬁ{/@1tbﬂﬂ%08ﬂ§ﬁ%fﬂﬂé lénbyﬁ“b@@ﬁmg class has
Cl-6 alkyl or Cl-6 acyl; Ar is phenyl optionally

Bé‘gﬁ'tc'lc}s yedryf ég?@@t%ég?tﬁé%a% ﬁﬁtﬂléﬁ’telﬁéé there is no availability

I ndepen ently S I'n each occurYence from

cong istin 0 -6 al kyl, Cl1-6 al koxy,
&/%k ﬂ?stqsog‘*% ﬂ%ﬁ aellreol ependently one or tvvo
or, pharmaceutically acceptable salts thereof. In
t wel f FI5enbolusteaies ofint gEeppa¥ndisoitiefi éh tehler e°f| dares and
provided a nmethod for treating an H V- 1 infection, or
prailabilties foatheflights Figd. é:4iadrg tiore mmeatavagijamlitysiwas shown in
ARC, conprising co-admnistering to a host in need
t hereof a therapeutically effective amount of a
conpound according to fornula I wherein RlL, R2, RS,
R4, R5, R6a, R6b, R7, R8, R9a, ROb, R1Ca, R10b, R11,
A, A2, A3, Bl, Ar, X, m n and p are as defined
her ein above or phar maceutl cal I y accept abI e sal ts

Y oy o o o o o, o
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treating an HHV- 1 infection, or preventing an H V- 1
infection, or treating AIDS or ARC, conprising

w@eooadsssd stering to a host in need thereof a PCT/EP2007/059697

therapeutically effective anmoynt of a conpound
according to fornula | wherein RL is selected fromthe

5 6. 61 608, B b B P oG BTA S B orsres
hal oal kyl , Ci -6 al koxy dr oxy, ano and hal ogen;
Eh@r'ﬁé@@aﬂﬁ% dherg '&cf@e@(%'l@%é‘%fﬂrt@%m glgpseaiPrap for th'S flight,
| east one conpound sel ected fromthe group consisting

e$ shodoviodt I&e,6.1 Bookingi clessed Uahasd AR, haae cvedabihty, (12 and 20
stavudi ne, rescriptor, sustiva and viranune,

Qéﬁwregpéctlvélwl fF&bhﬂEl@Bdl@d)cﬂMmg didze, CS&ﬂaklsl thaVioer fare (515%),
ritonavir, nelfinavir, indinavir, anprenavir,

%ﬁd?'ttﬂ@Vubrth%”%rériﬁé‘tVé ;5éé’r§ h”th@ ééW'?be@”%hﬁ”bPrﬁe BBM72 for the

resent |nven lon there 1's provi nethod

el o9 rgaﬁ%gg'%f%%c@h?%@&%?%é&nsé% i i ces

' i.s solid an trans ection r
ot (ratiae Sramsen, L 00 T atHTR: PSPy ¢ 1% GPb 74 Br the "Highest:
[ an ammat ory bowel disease, atopic dermatitis,
pEBID giSplaysast fiare, oAl §28%yibesedr omuavailgbiity dh ebeeking class “J.”
whi ch conprises adm nistering to the manmal in need
{Beoldnj chagshdt aysutlosatll)y Telef eelt i76efoarthariCladsiel Business-class
conmpound according to fornula | wherein Rl, R2, RS,
%rwd@gr%ﬁg dléygys B?areF@‘ 16808 b3 orRé@ilab'ﬁ&?lih b&iﬁmg class “L.”

X, m n and p are as defined

0o ergq 31%?¥6K’ R{aﬁer eel'@C%BF 'ﬂng?HL[ 'Fp7t SR 2P for 3R “Buxury” group

n ano di e present

i,hvention_the rowddamethodf

CHSRIAYE 8 e o TBiF RideaLRE IS S neravmeﬁ t5f GookRg biass P or
arthritis which conprises adm nistering to the nanmal
i®need thereof a ther apeutically effective anount of
a conpound according to fornmula | wherein RlL, R2, R3,
R4, RB) Renexfdiple RY Fig8, 2-R9dhe mmnemamch@ammo Bmmre inventory
A, A2, A3, Bl, Ar, X, m n and p are as defined
betwmam BBsRIgy c@ss@bwm&%w%f bid ah‘/ﬁcﬁﬂéag&@psarmere is a one-

thereof. In still another enbodi nent of the present
td‘&ﬁé‘tdo fsleﬁdi@néeSb@ rfﬁgok‘m |5oshsf 6f hterﬁ/% That is,
mammal afflicted w t an transp ant ] ect| on

ft v h Ri« n.
f”oer?ﬁ ar%w%?koﬂkﬁﬁa@%%sf% A i rap 96@2? T Hdb. and
fectiye, agpunt . of acc rd tofor
e pp R The oG, i PremaanuCe g iin sfasefhlogach pair i
phen pyridinyl and pyrimdinyl optionally
E;u thet 8amei + H5G inethig lexampts .- dn reicoEIstgnNcesGua@ as this, it is
alkoxy, hydr oxy, cyano and hal ogen, or
pbssibtec eutpricel fareacee dblg-axaddss” t Méatok, the fare in the more
fifteenth enbodi ment of the present invention there is

? R RGSsE bCledCiRBRIBEA S5bVEOIHR! hideN8f 8 corresponding
ther apeutically effective quantity of a conpound

%g%%g{#@%%x&gﬁ%@géu g;e' glgé gl Ril Ri,z Ri,sRﬁa,

Ar, X, m n and p are as defined hereln above or
pharnaceutlcally acceptabl e salts thereof and at | east
one pharmaceutically acceptable carrier, excipient or
diluent. In a further enbodi ment of the present
invention there is provided pharmaceutical conposition
conprising a therapeutically effective quantity of a
conmpound according to fornula | wherein RL is sel ected
fromthe group consisting of phenyl, pyridinyl and
pyrimdinyl optionally substituted wwth G -6 al kyl,

C -6 hal oal kyl, C -6 al koxy, hydroxy, cyano and
hal ogen, or pharmaceutically acceptable salts thereof
and at Ieast one pharnaceutlcally acceptable carrler

- —r
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t he understandi ng that the attachnent point of the
cycl oal kyl al kyl noiety will b e on the al kyl ene

wo 208031885 Exanpl es of cycl oal kyl al kyl radi cal sPCTEP20dBY59697

but are not limted to, cycl ogropyl nethyl,
cycl ohexyl rret hyl, cyclopentylethyl. C3-7
%cl oaI kyl-C - 3 alkyl refers to the radical R R
i's CS 7 cycl oal kyI and R' is Cl1-3 al kyl ene as
def i ned herein. The term "cycl oal koxy" as used herein

means|tag nngéN@HaﬂE'dﬁéﬂttic@l’ wﬁnca\ﬁf@reelas & Yol erésd béGaus® of the
defi ned above such as cycl ohexyl oxy cycl opentyl oxy,

95&%9%@/&&% OFMI%JCQE W'd&ﬁ%trucﬁﬁ’\ﬁgolﬂh{j%@ése@%nd pricing.

used’ herein eno es an a oxy group

BoF e, %R R %§f@%?&ﬁi"eyw%?%y”@%”&ﬁkﬁr@téYOﬁ 3{>¢§§§°ndence

cloal kyl_is th oseve nmepbered ring.,. T ,
BN 1 U2 00RKBE Qe erPIBRCT BRest dneh MHEHES dspUBs, there is
branched chain al kyl group as defined above wherein 1,
Dot Sush AppBEtigONGgeaTaspordence bebueen UhedLpyeat and Highest
hal ogen. Exanples are 1-fluoronethyl, 1-chloronethyl,
grdmpsmmetibytlherd-sjucdoamdwsdspoddéhcenr‘aehweeryIthe Classic and Best
trifluoronmethyl, trichloronethyl, tribrononethyl,

gi‘dUp@doﬂﬁ%hﬁby shisef H)éwl}é%té\‘yﬂnarlaetﬁ@ @EeRbMYE, .regulatory, or other
bronoet hyl , ~ 1-i odoet hyl’, 2-fl uor oet hyl |

§org§1 dac?ﬁt%echgy !arfﬁgt thgr&ﬂﬁ%g%% Igipbg?lﬂﬁté?é{eses. There is significant

| oroe

2,2, trlfluoroet The ternms !hydrgxyal kyl " an
BB AR e TR Exisfing Bendt BASKHE sio%sea i Bava g one-to-
herei n defined wherein one to three hydrogen atons on

ane f GQTERRPOPEEReR With rreference r@rorep aa-gé §9Stﬁy€'ﬁ%§<ym part from
al koxy groups respectively. "Hydroxyal kyl" incl udes 2-
Iyemnak gepéiyses - ayalyoirg m@rabyigintaining additional booking classes, as
| - (hydr oxynet hyl ) - 2- et hyl propyl, 2-hydroxybutyl,

ReB-ab bydiphisstivisyin pdblighidg andraissghinating information about fare
3- hydroxypropyl, and so forth. C -6 al koxy-C -3 al kyl
tekgss to the substituent wherein a Cl-3 alkyl is

substltut ed by a G -6 al koxy radical. The terns

h ::ne Inﬂn roebfj %#tk(%@ tﬁg}\w%t%'ﬂqﬁ}_ﬁ p?{%\zééé %ﬁ @?Qrgg%% lﬂ:?)ﬁﬂ)qtlng interface

nd Ris alk ef i ned_above._ The two

B btnuaicRtAasthaaigenss A Gt a1 Ryolien ang Lskis Hoadhie

same or different. The terns "am noal kyl " _

"al kyRafvrinesl agject ahihe dnvanipnalsi tm@qux\yde afs impeayed computer
herein refer to NH2(CH 2)n-, RHN(CH 2)n-, and R2N(CH
@memfesnéssemim&ng/\ﬂnmeéiimformiathorl to 6 and R is alkyl

as defined above. "Cp o al kyl am no" as used herein

refera fpthen-ciedtos! e imigitenNisatd provige Céri\/llrQEIro'r?w computer

term "phenyl am no" as used herein refers to -

%éﬁf B%#Foéf‘é‘s%rr?gsaﬁngl Cyc c{?ﬂ?'ﬂlo\‘n %“ﬂﬁF Iwéﬁﬁlg@g‘éﬂ&nt data

up erm am no

ere cIoaI r as defined
Ardfees ForRse 5 § ey fén°° pmsﬁgr o Eenor es e
radical R R'-, whereln R is a phenyl radical, and
i s anTBERS PEAOhYRRIGFS A€ @@hl@(@ﬁ im&regvel wystem frd methOd that
under st andi ng that the attachnment point of the
fHoditgtealkgtessing topnwnbinichtien end display kiiravad infadnetdn to an end
Exanpl es of phenyl al kyl radicals include, but are not
Lsen. t edppkiersttﬁrtza«}el ddﬁ@rmyelfiﬁéfadd Ql‘tﬂ/id’e fornstoydge ppsldatabase a
The terns "arylal kyl" or "aral kyl" are interpreted
fistigr&ip bf %B%H%cﬁ%sé dafH) a‘i‘fd)‘t‘orfa@?;‘r&?ds 6§b8@ﬁ|hg%ss data, and
here|n The ter het) aryl al ky (het) aral kyl
are interpreted S|n1larly except R is optionally an
aryl or a heteroaryl radical as defined herein. The
terms "tetrahydofuran"” and "tetrahydropyran"” refer to
a five- and sixmenbered heterocyclic rings containing
one oxygen aton1|s the r|ng mhereln the p0|nt of

T o o o
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crystallization after which tine the chiral auxiliary
is chemcally renoved to afford the pure enantioners.

wdabmsosispounds of forrmula | contain at | east OPET/BREDT059697

center and suitable acid addiltd on salts are fornmed
from aci ds which form non-toxic salts. Exanples of

saI nor, C ds i.nclude , the h chl ori

§all2biRb leie On i BPGKNEC o545 ATocv B eengrrad?e@rches the
sul phat e, bisul phate nitrate, Iphosphate hydr oge
Qﬁ@bﬁh‘ﬁtf@r 48T Ut €lassesswith savai adflgarand é%@%mﬁﬁéﬁ ulevel data
acetate, fumarate, panoate, aspartate, besyl ate,
s:amisﬁyingt availaibdiy kamatoeherc aerar;dhaceteri. arEbrLeaarmtrat:er,nnEndation
and L-tartrate, esylate, nesylate, malonate, orotate,

geh@ﬁaﬁédib? , theedailaslity @hginesinearcdrain grows!(@ietréd to here as a
napsyl ate, tosyl ate, h| benzate, nicotinate,

Bé&&&&g%gacch Gitin %Fa%s Tdérftﬁes a éﬂr%&?&r‘aartr% value in

SUcCCI na at e] nzoate, esyl at e,

I Vi I t e Be et .
e %ﬁ%rera%e@eyssafn“%.%ra%r@%? Meb e & tr%%ﬂﬂkﬁr class of
xhi bi t ut omeri s Taut oneri ¢ conpounds can exi st
ﬁ\ﬁo §P'U EPHP 7% dRG cleranPle tmep&errggpomﬂagowaﬁn% class’ of the
tautonmers result fromthe mgration of a coval entl%/ .
isfaadergraupgius atiyragrosrwallewoA Mayakprovideraney gefine a single
generally exist in equilibriumand attenpts to isolate
bookingiclastufdr & detioced grotguahd yepionaug dug-asrassicalculation from
whose chem cal and physical properties are consistent

e Bockimg slads ®f He Fé?@ﬁé‘h%@%ﬁouﬂ' Vﬁthﬁﬂé'lé\}v@ﬁ Afailbbr fare
equi libriumis dependent on chem cal features wthi

the "@tﬁé:rue%mﬁg EXHR fen HHE‘BMV taB 2k g P@é@ﬁ‘#%entlon
SRR eyt 220

and ketones, such as ace to

reomnatswhleln 0

b EineChiniariegi B Sissef &8 %ﬁgreanﬂ&r%agwmpaﬂvmg
keto/enol (-¢=0-CH -C(-OH)=CH), amde/imdic acid
drawingy.- NH - C(- OH)=N-) and ami di ne (- C(=NR) - NH
-C(-NHR)=N-) tautoners. The latter two are

particularly common in heteroaryl and heterocyclic
BriahPeaeriptioneofdhed¥awingsvent i on enconpasses al |

tautonmeric fornms of the conpounds. Protecting groups

are u?ﬁg brask Prrﬂfe%ﬂgﬁaiﬁi R{Fth‘efr cfé%'EP?HBdrﬁ fe tdle‘raall,ed ,description

present i1’ nvention an erm " protecting group

use rein.refers to,a,chemc p

Wi [BREey it S’ e Boie et ToRY EpTodEwibgd by way of non-
nmol ecul e; (b) prevents a reactive group from

MHPQ&WP'% Oif gedAinuembedimgnte of Hegrpeegent énentioR; inawaich like
(c) can be easily renoved after protection of the

nexetdls eepresept like alenentg droughoitrtbe. sePeml edws gf the drawings,
groups are used in synthesis to tenporarily mask the
shamaedreint stic chemstry of a functional group because

it interferes with another reaction. Reagents and

pr ot ofRd S1 fiRGtr %fes evn Q%ﬁave &CIMNReRl &g?\)englnerarles

groups are MB een revi e

I WA S BIIES W fonco

380, T S50 DB 8 T ek DS oB0es Doaute

Met hods, Vols. 1-8 John Wl ey and Sons, 1971-1996).
aineors ki Pres, Franeee chemical arts wil | appreciate t hat
on occasi on protocols nust be optimzed for a
particul ar nol ecul e and such optim zation is well with
the ability of one skilled in these arts.

Ami no- protecting groups used extensively herein

i ncl ude N-urethanes such as the N-benzyl oxycarbonyl
group (cbz) or ferf-butoxycarbonyl (BOC) which is
prepared by reaction with di(t-butyl)di carbonate and
benzyl groups. Benzyl groups are renpved conveniently
by hydrogenolysrs and BOC groups are Iablle under

—r o L



10

15

20

# S-1 153);
5- (3, 5-di chl orophenyl ) -thi o-4-isopropyl-I|-(4-pyridyl)m

we@bdvglo3isss | m dazol - 2- yl nmet hyl carbonat e di scl BEEHP1007/059697

WO 96/ 10019; MKC- 442 11
(1-(ethoxy-nethyl)-5-(1nmethylethyl)-

6- (ph I hyl)-(2,4(1 H 3H) :pyr.imdi nedione);  a .

() CcBRnaiiirirabey Recermnian) bANENG Cesk mrsiite o he fights of

derivatives disclosed in U S. Pat. No. 5,489,697. TMC
zietravi rine) and TMC 278 are two NNRTIs currently

i n devel opnent by Ti botech The term "protease

i nhi bFtGr 4 (lluBtrajesasnugeitbl hassgmmestad $edii mveotasy oo booking

the H V-1 protease, an enzyne required for the

oaeseobyFIG. 3| eavage of viral polyprotein precursors
(e.g., viral GAG and GAG Pol polyproteins), into the

i ndi V?@ﬁ/illﬁ%ﬂﬁfés%éx | Efa‘?;i/ BRpf tdblé Bf £k Wtthe schedule

H V-1 . protease In Itors i1nclude conpounds

ing ept.i domj [C. Struct iah. nol e . )
Qe gRe2 B AR b PE o reu b affe: it Y bBbiing classes;
character, Typical suitable P|s jnclude saquihavir (Ro
31 BoEkS! 6 IR & BERT GALRDI|CS PL GridderwhaEsFegbaentory
NORVIR ); indinavir (MK-639; CRIXIVAN ); nelfnavir
hagsbeea partaliRmObT ); anprenavir (141W04; AGENERASE ) ;
| asi navir (BMs-234475); DMP-450, a cyclic urea under
devel BrBENIUbirafBs angkemplaay tspeayt ofcatable BMara@S &1aR8,schedule
an azapepti de under devel opnent by Bristol - Mers
SfFigab2 asatea AMAASRER 88a10aVilbMiity Blas MBlerdifF Kndser
devél opnent by Abbott; and AG 1549 an i m dazol e
car ba equ vel o (7)Y, ;
Phar matupi NarceteR & BERGhed rbGRte My for, recommending travel
hydr oxyurea, ribavirin, 1L-2, IL- 12, pentafuside.
@‘SF% urea (Droxia), a ribonucleoside triphosphate
reductase inhibitor shown to have a synergistic effect
on t hEIQAY iliptrgtesta tabigAbBY Yracksg MalieHeen st udi ed
with stavudine. IL-2 (al desleukin; PROLEUKIN ) is
di scl bEed!0 usjratesreosiniifted far42t6&turéakeda EP- 0
176299, and Chiron U.S. Pat. Nos. RE 33, 653,

4, 530FK8.711 4lUsbtidteDQ, didple§4offares dndéBthd34vaitbbilftyg,coBditions of
and 4, 949, 314. Pentafuside (FUZEON ) a 36-am no acid

t ' ' i LAY fusion of HI V-1 to
Fﬁ'gée!?ddﬁgjs az%'ggﬁs@é%ﬂgyggcg%és?s_ 100 ny/day) is given

as a tikpu; I of ysi (.1 [ . i :

of avi PR " 2nirdbs o ribingtl Bl BefbLS e TbE Fhotiichiing 2
refracto z to a triple conbination therapy; use of 100
GBIt Bl CEISS SRUCE R bavi ri n, |

-b-D-ri bofuranosyl-1H1,2,4-triazol e- 3-car boxam de. The
term"viral fusion inhibitors" as used herein refers
Petallegdoesraiptioniof ixenmlanytEmbedisierd® the free virus
particle and introduction of the viral RNA into a host

o1 nai T PO Ve P gioul feffR B bR PeR o b Tl Blrposes of
B FRbuptih 57 e Bribaite@ ™ ortfe st ifionony and are

humani zed anti bodi es. O her 4 bi nding |igands

PrFSENtchly %I%Qauos d@,ovlghlt@ wggb@sg%'#eveﬂdmb@gﬂmmﬁt useful and
i gands including KRH 1636 (K. Ichiyama etal. Proc.

readily Avsigrstead usscPption pOe pripepiess and)consapiyiahiaspeets of the
co-admi nistered with the present invention. In

prigdieht mvehtioh hdn ot esgaml, nooattetiPbismddée ab ahewi stridteral details
managenent of HV infections, the CCR5 receptor is an

i nportant regulator of immune function and conpounds

of the present invention may prove valuable in the
treatnment of disorders of the imune system Treatnent

of solid organ transplant rejection, graft v. host

di sease, arthritis, rheumatoid arthritis, inflammtory
bowel disease, atopic dermatitis, psoriasis, asthma,

o o o o s - . a o
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severity of arthritis in rats adjuvant- induced
arthritis was reduced by the adm nistrati on of

wOLiSBNSEES. | n addition, the | evels of PCT/EP2007/059697

pro-inflammatory cytokines TN aand ILI b. (S.
Shahrara et al. Arthr. &Rheum 2005 52:1907-1919)

RANFES has been._shown t orate the
HEdie BisReRt 01eRN RoRarT SRnTER B feqassggnoree fundamental
rodent m)del of inflamrmation, the collagen induced
dRgenstanding ptthepprasent M@F'Rneﬁheéﬂesq iptiom daken with the drawings
1997 57:117-120) TAK-779 has al so been shown to reduce
baking aeparaot tethose akdlesdan déhé tayt lndw dine Beveras farmst dfehe present
col I agen-induced arthritis nodel. The antagoni st

invehhor ﬁdaytuseerrm‘ouiddmtpr@en@a‘ i nfl armratory CCR5+
T-cells into the joint. (Y.-F. Yang et al ., Eur. J.

' m’rungg \ﬁaa%pgﬁth%%e%&@foﬁ%? n}ﬁé‘% &%@Q'a%tdlscussed

t
s shown to re e’ i ncl 3ence and_ severl

@,&I&Wl\g‘naﬁﬁggﬁggﬁgﬁ%egﬁq%l 9 @a%ee%ﬁﬁc‘? §%5g)sngfer¥ooklégwklasses for

0) ne anti - i nf tor condi tions
'SE{?@ Ag%taeg f?%'édslf@s % qrﬁ\%ﬁgergly Eg‘}? amen.'%weéwea is not
i n conbination with other antl-lnflannatory dr ugs
nitedh teaguimenity-snewn drraelicese rddrddifiornchicoairlineo Mesignases one
whi ch nmay be conbi ned with CCR5 antagonists include,
ordupaae andteférencéedrdup fdragnea or imorey gtheasroaps.adeon sach other
or biosynthesis inhibitor such as an inhibitor of 5-

YRR NASE a hBUEEES SR b@nt!is?ﬁp'“ﬂhétaﬁln(l@ f@rther designates a buy-
zafi rl ukast, nontel ukast, pranlukast, iral ukast,

B%s% UkAsd %@Bbugfgg c?s%?’Q/alu!agﬂéy(?tPgOggﬁ%r%%}’ I%'ia'&f‘l‘S‘rﬁc?h-reference

Irnhrbitors (e 9., [t 6

non- st 0|d anti-i flarmator nt

GRUPo 0 PECHITLE e Q‘?&/%%SO@@/@Pge?ﬁﬂ"’ﬁ?f‘o?O% classes of the
such as propionic acid derivatives (e

Eafaianeeraspen ang hieokiie dpsses Qfdlqrbﬁf@reé‘@?cﬂm@@? pr of en,
fenbuf en, fenoprofen, fluprofen, flurbiprofen,

i bupr EDerexa'mplepriﬁfam, aikleteo prasigiratesn waprgbeps for coach-class
napr oxen, oxaprozin, pirprofen, pranoprofen, suprofen,

beegmeogation§aiitereand firstgrend & edraceerbd byatdrdrefundable fares
derivatives (e.g., indonethacin, acenetacin,

?h&'t é%nd%@?g@%hﬁb&ﬂeﬁ?@@% réf@ﬁ&é@@%?&s the airline might

enc 0zl Cc acl nti azac, ur of'enac uf enac

UPRBRRRLA rERARoss bl P 4 RBIIRE acC?w%. e o

éﬁfl uf n rn| aC| d, necl of enami ¢ ac:lfd e Hnamc ac

f yac aarrh'aeﬁmwémvaew)o Bﬁ'tﬁﬁé or Q&?B&ﬁy'ﬂg @roups,
acid derivatives (diflunisal and fl ufenisal Z%\hom carns
and ihe aiing Meiyrselec dwy-aaiask vauas gamnienmiaieinyvith the criteria.
salicylates (acetyl salicylic acid, sulfasal azine),

pyr azbl@nes ( dpstrates, bezpprxmeysbonﬂoWepfcmzorm:pmmending travel
nof ebut azone, oxyphenbut azone, phenyl butazone) and

§@écﬁﬁ%@tlovﬁ§)\mﬂh Edfsistent lE)'ug Hcrosk h Amilbtd isshigdBspects of the
M CADE ), etanercept NBREL ), or adal i nunab

é %gﬁ% stratéd m”‘f—*ﬁ anal%ggﬁ %é(leét%e%rﬂ?rqac' 19U610 LRavel itinerary.

asone, y1 pr one amet hasone,
RhRuRent ea?gﬁ%%‘f‘é SO eﬁpﬂse&é‘ﬁqrrﬁér%é 4 RRGFssaLs that satsty
ARAVA ), azathi oprine (AZASAN ), pem ci|lam ne and

fhey HResByRplieds traye)| eriteriant EQ%rﬁeﬁ@h Algaritae may be of any type,
nmet hotrexate; (g) gold conpounds such as

provided dgatu'tmetelrn doodingodiagaes Hioomslt deastotwagreupst. i hinlike the
Met hods for Treating Transpl ant Rejection Rejection

followi ng solid organ transplantation also is

characterized by infiltration of T-cells and

macr ophages expressing the CCR5 receptor into the
interstitial area. (J. Pattison et at, Lancet 1994

343 209-21 1) Renal transpl ant pat i ents hormzygous for

' P — . BN o, . - e
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| mmunol . 2006 176(8):4968-4978, B. Met al, J. din.
I nvestig. 2005 115(12):3460-3472 and J. K L. WAl ker

w@200at3188Am J. Respir. Cell M. Biol. 2006 34PGWEP2007/059697

1-718. Commonly used abbrevi a#3i ons include: acetyl
(Ac) azo- bi s- |sobutyryl nltri e (AIBN), atnospheres

DB R Gt Brijy-05s Sehyios 25?9%3%%86“'%@?{%'?5%LSﬂgﬂramended

or boc anhydri de gBOCZO) ben% é bUt%W' (Bu),
E'@ﬁﬁ%ﬂ%x% foMyR Q@BZ“@?OVE}j lisg af 'Bﬁgﬂ”%ﬁ?? #B2o@nsistent buy-
(CDI), 1,4- diazabicyclo [2.2.2] octane (DABCO,
decresh dnamdnto sdrf eacht bodKing clads iGDASTET of recommendations 16, the
di benzyl i deneacet one (dba),
bup-adictsasérvicel E(D‘be'ﬂfo%néoél-rﬁmﬂf@ ¢fOBcesdeB-as discussed further
di azabi cyclo [5.4.0] undec-7-ene (DBU),

Bw di cycl ohexyl car bodi i m de (DCC), 1, 2-
di chI or oet hane (DCE), dichl oronethane (DCM, diethyl

(o0l i o TR AL e B AU ED BN ook

i -i so-propylethylamne (D P N, N- di met hy
S'@é% dpriPget %%m) ref Qreﬂcﬁlcﬂr[g?’é mﬁ%ﬂmﬂaﬁaﬁe {mfﬂ?)e buy-across
N, N- di et hyl f or mam de , dimethyl sulfoxide
sevisE) 20| passsissthed f@'ﬁeﬂmfph@bmawdpehhﬁan@er( dPpe)he buy-across
\', Y-bi s- (di phenyl phosphi no)ferrocene (dppf),
*ser(\/ﬁeed¢aredht3elrmh1mwpettmylthe Boekingl adasdisdpartrofie reference group in
hydrochl oride (EDCl), ethyl (Et), ethyl acetate
by HGbverl W, @ﬁé%oc%‘u@hhﬂ%& b%"'gtbr@%rbﬁl%mmed rule, or the

1-carboxylic acid ethyl ester , diethyl ether
I
ﬁﬁ%ﬁ%ﬂfﬁum e |tn§r%ie/“%%rs 358" e P glong wih
T
St R B BB T G Ao e R the, Pl a5ress s6rice, 2Rapy make

chr omat ogr aph %HPLC) ['ithium hexanet hyl disilazane

B ISePRISt duest %‘lih PReOH), melting point (np), MeSO2-

(mesyl or Ms), nethyl (Me), acetonitrile (MeCN),

nchl erslﬂnhf@mmi necmrhrde(wdmmpkingaslessp@mot part( ofshe reference
nmet hyl f-butyl ether (MIBE), Noronobsuccini m de (NBS),

bpkpaking daskes| M&ouyMarbs9 sesucs iseardnés 1oNGP) associated
et hyl nor phol ine (NVM, N-nethyl pyrrolidone (NWP),

PR G0 B e i e o

HErBeTSRE rCﬁS%”?" fie' &isrenBE droud &r I b8yl fare. 1 the

ga%rl\%%glgr Uparhst ﬁb{é@%‘égé @0|il é—)%}AqasosE fgﬁ,%iy-across service 20
triflate or CE3SQ2- (Tf), trifluoroacetic acid (TFA),

passes theofaze ®f dhe eeecampiangdescpacifieg Zlassdon fer ¢isMay)to the user
O benzotriazol-1-yl- N,N,N , N -tetranet hyl uroni um

1@t rifd boy aleovsst seriyitBT2) mahobtdimyrdormatiamabogt thghgssociations
(TLQ), tetrahydrofuran (THF), trinethylsilyl or MesSi

bBokify Ueassdd ol Gané dof'W&%‘@yd%bedﬂSanobomm nicate
stOgl) II\g H4Sq 2- or tﬂgsy o

NI n?o&ﬁ @Qﬁﬁaﬁg@ s d6cibt the GOV ‘é%FHs;soé@'lnce 20 along

nonmenclature i he prefixes nor

) dar tertiar neo have
Milthe BEERTRENmiRathas oF ohtRbinGe o serBfalsitton ot v.
(J. Ri gaudy and D. P. Klesney, Nonenclature in Organic
Cheni 8BsYyMiNQUBRA YL ROrOSErSPAWER igerifies an pepecigted booking class
Conpounds of the present invention can be nmade by a
natheetrgfecdnaeeghmygs thepghuy-acrosa seneicel carsputasi ¥ enew fare for the
synthetic reaction schenes shown and descri bed bel ow.
The starting materials and reagents used in preparing
t hese conpounds generally are either available from
commerci al suppliers, such as Al drich Chem cal Co., or
are prepared by nethods known to those skilled in the
art foll OWI ng procedures set forth |n references such

o p— o s ~ _a r B o s
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e.g., about 20 0C. Sone conpounds in follow ng schenes
are depicted with generalized substituents; however,

woe@sskiski ed in the art will imedi ately appr eBCBER2007/059697

that the nature of the R gro can varied to afford
the vari ous conpounds contenplated in this invention.

Mor eover e reactlon c ditions are enpl ar nd .
CHOBTHEPdeR QW (G HRdPEA %ﬁ associated
sequences in the foI I OWI ng exanpl es are not neant to .
b@ﬂ'ﬂﬂgtﬁ@Sijctﬁbéh@f refaeencey SfRUNPIHE et Guragiops ydee.  Said
clai ms. Exanpl es of representative conpounds

matiiematicaly, the new danei ish$Yi =t $¢ +skBpehere; t he present
invention are provided in the follow ng Tabl es. These

exanpf¥ss aEingl e’y éftthenecamhiehdeal dodkirRy €laps,ovi ded to
enabl e those skilled in the art to nore clearly

under gknot eglfé(#e Pty g‘féged 'B%oan%S&é%%inqﬁériéfe?@?ce ﬁ@ﬁp, and

shoul e consi dere FTmtirn e scope O

Fepr o8Bt 11 %v-?ﬁf‘eoressovfa"f‘&% E’e'g('lﬂe'r A usi he. nomenc! at ure
AUT
ﬁgfqéégﬁ B@WOQF'E g]\f u?@P Qr?grl zeg\g\//g ?m for

the generation of | UPAC systematic nonenclature. If

t her ewhere $di isdhe pzancyff eerawndnaad diepiotherdvariables areeas defined
and a nane given that structure, the depicted

abowsture is to be accorded nore wei ght.

2- Benzyl - oct ahydro-pyrrol o[ 3, 4-c] pyrrole (16a) was

pr epawﬁg %ﬁa%r&s déé’f@k@ 2 cboekliditRBs OkthéNnkW H8re of the
ylide with benzyl mal e| m de as described previously

K%% n&%@@%&ﬁ@ﬁﬁno@ e 0(95@ ﬁ'?ﬁle ygetBJI @gjﬁf?ﬁatay makes a

el ective, debenzyl ati on ar ed as descri.b
Brgiiag for i Fecﬂoaf@eade%ﬁag Pgdssy. th& irfdeyt sl > goplies a
hexa %dro- 1, 1-di met hyl et hyl ester i s prepared
6 e f@é‘?loétth%rﬁe%ﬁm”@é‘ﬁéﬁi%ﬂ%m%@a@ﬁ% to @sliet-ictuthe new
et al. WD 02/070523, supra). Conpounds of the present
fane erthiabis, e bbyaaoeossr svicé-Zhpeyorms perediefingd ytansaction with
ethyl] -octahydro-pyrrolo [3,4-c] pyrrole derivatives

thBeABRE dr) GBISetot adjiistahé Yare! ¢fthe edednimieedetion ve
am nation of 16a or 16b with an al dehyde, e.g., 14, as

depi CEREl ¢ Qlu%égs%lgbéfggg%a%%s:% \gm:@sf O%Qﬁgtegg'ﬁ%@ofﬂes. 2-

10 12a:

2 t ep. A9 LR = Ph R » R= b;
T e R A
"' 16¢c:, R = Hstep A7 1 CQAr 2

G2up fos dhe GBS A0 ghesa ATILIR, Re-EsoNasT Cigsaf service,
defined in TABLE I
Rhsduiy4agrose oty laye H0Shang BORH sespentively. 12he mirlinechas also
H 5) was prepared by conjugate addition of an aryl
Gesignated thea@assid’lgtoup\aBadice 4eferermngeagmud &ritbeyB2st” group in
oxoet hyl i dene) -1 - pi peri di ne (CAS Reg. No.
#3Badindds @I)ass*o@séfvféd Wit’a buhifefodssvaagentioged and

decarboxyl ated to afford the nitrile 12c. FNdronS|s

of eSFFtt'%. TANsBE LG ﬁiﬁéd"ﬁ% s‘ft‘&'& b fgrn?ﬁ@ Wittt Bly-across

base ca yS|s I'n aqueo s salt to

corres ondln ar boxylic.acid T caI

HfeiEdi R 4 P b Mies g aéeb%é@'ﬂ(rs G xyNotably
KOH) in aqueaqus or anlc sol vent &

d@f@entvﬂﬁheoﬁlwaﬁére VBERECGL?” for therentiset” I(i@ehgrquﬂe Similarly,

reacti on can be accelerated by running the reaction at

tleefane exiructunpenfak 1(5.e1 0 thasi @ single rfafd, Ukl IGEIGEED Atfar e “Highest”

The resulting nitrile is then reduced to the

correspondi ng al dehyde 14 (B. Chaudar et al. Synth.

Commun. 2006 36(3):279-284; W Z. Kazmerski et a

WO2004054974 published July 1, 2004). Nitriles can be

reduced to al dehydes using a netal hydride reducing

agent to add a hydrlde to the n|tr|Ie and hydroly2|ng

o oy
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DMF/ acet one or gl acial HOAc optionally wth the
addition of an acid such as HO at tenperatures

whedosozssd) and 50 C, but preferably at anbi entPCT/EP2007/059697

tenperature, and at a hydrogep pressure of 1 to 7 bar
but preferably 3to5 bar. Alternately a tert-butg\ or

tertbut car bon ro a nm ne

i ec (g e 5t HhacHectieSiar s fh Mb‘#@?ﬁ@@de'GHECO classes
treating mnth an acid such as TFA or , optionally
88¢Qiging todtsv@mn Psigg @@tfmmlogj%xﬁw@ompa&r@qthe examples shown
tert-Butg\ protecting groups are not cl eaved by

imyldiGo dlewiih ithoat. of FHE. 8i thee MHAEG (hprice (Y 3H) ecabtiethedeghest fare in
i ntroduced onto the octahydro-pyrrolo[3,4- c ]Jpyrrole

ﬁ@ﬂ\ﬂl@[ﬁ_wy?rbagtepél wRatdfboskingoladle®rgt i ve am nation
is preferably carried out by conbining an am ne and

car bo r t iy
nyari 05 LG TR B ool SR Mo R PRy gons o

Big Z@%ﬁ%ﬁ %%shs"%rﬁwt{%%eéﬁé%‘ 3§ aefibed Be8le. Forcpmparison

resence 0 drogen and a h ogenati o taIy

BLGoSER, Pk GAARD SrOwaN! Skamol dht fisarares hgt would have
hydrogeqnfressure of 1 to 5 bar, preferably at
beem aivates ssdecthremetizml dﬁwwadwmtbdesw@ todrigerrat lirghould be
of the solvent used. Optionally a dehydrating agent,
goddrstcodiblae thd fares sleoves irstrikeblMon{ WouldPngt abtually be disclosed
added to facilitate formation of the internedi ate

tdﬁ)é@nﬁél ASRrRBEs. L FHEEaRE $Hown hérd By 3 $&tilRSte explanation.
advant ageous to protect potentially {eactive gr oups

dur | g Lisg, RGN BISOIY SRGHOFE dREPRECS 18 of 5158 in the

gr oups are c eaved dgai’n By conventi’ona
ve a

af reactio Redu

Al 1pgh tec TRl ortPi ThiTeRrig Fot A AleBRy 1rBooking class
Hut chi ngs Reduction of C=Nto CHNH by Metal Hydrides

G & #PPWALRTIG el CplyMing @ﬁe%sa\éa"@ée) dBooking-clagsn§” is in a
(Ed) Perganon, Oxford 1991 pp. 47- 54. After the first
referemgergroupséaind tiesnbuy-across sehvcedoaases elrather @re dncthanged for
remai ning nitrogen of the octahydro-pyrrolof 3, 4-c]
gwpmghgtﬁgaﬁépld is deprotected and acylated to afford

18c. Acyl ations can be conveniently carried out with a

corr e?ﬁ@’t?é;ﬂﬁ}/ ﬁe/lﬂ.cdwlpcées%wéfd %@WS’@% tm@'c%n PPfor the

pr epar ed orrespondi ng carboxylic acid, In

AU orSEy ERR L Rk i i o % T@\Wﬁﬁgﬁ%@d return

sol ution or | fol ane optionally in t th

B tscgaended ashind: e Camie dpris MEEGBr aadhe. 2ime has
and 200 C, but preferably attenperatures betmeen -10
dﬂ@lgm@@ddhefrmvm%ﬁt groumias ihes egferensieugeoupefari theyMiddle group
am nes include but are not |limted to TEA, pyridine.

Big. & Thebggrdccodmsevidenséardbediihe aefererade broupt €tlotvest”) for
K2CO8, Na2CO3 and NaHCO3. Sul fonyl ati ons can be

e bo6KIn lﬂas%nﬁltﬁgﬁé'%\weétr SBilbr: ARE! ARidharemPF Y| 6 % booking
aryl sulfonyl chloride. Alternatively an am de can be

8|%‘§$a‘rc?dl(?i’%@fﬁ%%%@%o%gg&é@g‘% %%g%‘i‘at§§”7§bné\ﬁnﬁﬁé’é‘dror the

ornmu and

GAOEREY BB bt B ol U8 SR e

ony tris(dinmeth Ianlno) hosphoni um
ﬁgrpgﬂ\(ﬁjy%m{ [\é hlm%tlcgpresults in the displayed fare
dlethylcyanophosphate dlethylphosphoryla2|de
MEHEGOS Withreptige pyS69%.ni um i odi de, or et hyl
chloroformate, in an inert solvent, e.g. acetone, DM,
MeCN; hal ogenat ed hydrocar bons, such as DCM DCE, CHC
and ethers, such as THF and di oxane. |f desired,
this reaction may be carried out in the presence of an
addi tive such as HOBt or 1- hydroxyazabenzotri azole or
|n the presence of a base such as pyrldlne TEA, DI PEA

. o a1
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transportation reservati on nethods and systens for
sel ecting, pricing, and purchasing travel services.2 .

woe@ssssdn of Background I nfornmation A Conput BCT/ERIH07/059697

Reservation System (CRS) is g onputer systemthat

all ows access to travel-related fares, schedul es, and

avai l apility. They. al of fer the ca ty,of

booki 10 ity pt Hiedt sl @ f%fs $elast oY e pbisLie for the
Distribution System (GDS) is terized i
Fhé@@ﬁ%tatg@hlpSysTfé% aiAEe ihael Q@é@nﬁ that ilenwvesdt Shadesas the
of suppliers in many countries. A supplier, also
redérencedyroop dar thet“Highedstpgrouipderhe bey-acossysenyice associates the
providing travel services to the public, such as an

RIGHETGD Bovkingarhss Oith Lokime clag cC”Avaddaabhl itd Iavalﬁatﬁhty (12
supplier's inventory of seats, roons, cabins, etc.

5845) Gy Eﬁcéqg%ﬂ r'ﬁ?eerb‘gﬁgacg%é;fsem@et d@)lﬂésaa rlce for the

travel er ry. CRSs typl ca prow

FReAR o e A8 tﬁﬁaf%?§5$99{>€‘?a$ datdn J’ké*éﬁﬁp%'wfths buy across

travel criteria. Afare is a price charged for a

Y@'H@éﬁi’@ vice. Suppliers may set fares according to

their individual pricing and marketing policies. A CRS
griGE8% in turn quotes fares to the public according to

the policies of the respective suppliers. Airlines

t ypi c@héisglagforafligat FObyshafws arfase bor1 7808 ipahéicelll 816 for the
flight. Fares may differ according to the class of

P R)Lﬂoe The auﬂlhésﬁas §b&§Rateqmal Eﬂ’é@‘lc’gﬂzr@% a@ﬂﬂa reference
i

econony ‘coach" class and ot her conditions
Folip, for' rav&?f 2] BiE B oroBn Sehive gggégg[& td Booklng
FBso D bl Be%rebﬁ?v?‘lmléqw%fs%é%8&§9£ﬁ§%ssuc group based

erm ssi bi | of open-jaw travel (i i p that
ﬁ@éhﬁ@val|@b'{'tb’a(\4e$eaﬁél6\%@”@%@@@% @rdquﬁ@ claSs "N The buy-
itinerary); permssibility of transfers;
pelmswir%beiooynmﬂesamaire]dori bosking el assk'dt aslthedararior class “N”
ot her travel restrictions; and penalties for

h bats theoLyretrosanges.of A0DBARIGX)! ass, sonetimes
called a fare class, is a class of service with a

par ti ¢4bay, f&t,ro % n?é’cﬂg?ﬁ %@se@ﬁ%&‘@%’e ly Ci%rﬁed% itineraries

airline m er a fun et for

ROG8; P ERRAT NS . EbE SERE 1o Bl AR clfapfPtion from

i ght offer a no undabl j.cket for coach-class
Belired aifort vangonetroeoti EREal FkAmPaRaRtNeh JarkgUSA, an
class. Airlines have varied ?ractl ces for constructi n%
pyalabiltly engineawightreeprameng, itiagragies |dmégis gonneesing @ Charles
booki ng cl asses directed to different market segnents,
BeCaulle amrpodt i.en d flighiefremsHeathsow és CHarleeddeGaulleeticport (CDG)
Vacation travelers tend to seek relatively lower fares

e ANcanrrdringeflighe fiirh| cnsnésp BECsMe 6! HKVelporBioses of
restrictions. BuSiness travelers tend to seek greater

Eﬁé}ﬁgle fth&*diftink! kY fr%%r arfﬁgﬁtr E&ﬁ LONS JocdRdeh rCh?rles DeGaulle
eXC g nes

nge are vv|II| g to acce Igher fare

na th ei r_markets and cons .
4 PRt StRBR TG e 2ablkackSrs i tef 78 SEPWPéPé“-ﬁ@ 9, and booking
sub-markets. As a result, it |s notunconmon

fapees ap rShoMe 'lﬁ‘sF'ﬁgmarHler@o’mg@F @Ieaﬂ’VaéJ?P&'FyaF‘t al{ Bo%mg classes
up to twenty or nore booking classes for one flight.

exaapt L1I”iih Ithes f il ighest” group.c &9 connecting flightsabetivegn Heathrow and
i nformati on about fares and availability for a

proposed trip. A user 10 selects input criteria 12 for

a travel itinerary. Typical itinerary criteria my be

a departure city, an arrival city, a departure date,

and a return date. A variety of other criteria my be

used such as restrlctlons on ch0|ce of alrllne cl ass

- . - Y 1 e " I T
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USA, to Charles DeGaulle (CDG airport in Paris,
France. The schedul e consists of five daily flights

wo-0bs/03B88, FO05, FO7 and FO9 with departure aneCHEP100A059697

times as shown in the figure.;Only east-bound flights
are shown. FIG 3 illustrates a table of exen‘pl ary

I ng as es andfaresf r the fli
ERRdea DEERETER 408 ‘it flen fusf g6k e filuc = Tovest group
designated by |letters "A" throu ‘.in the colum
b@@‘ﬂ@g clso By Q) withy a farpeofe |9é1 Kbds H'Wﬁ%&‘é group booking
cl asses of service designated as "Econom c,
tiBasi MEH4ECQOlaidl Wikth resfarei of Qﬂ@$.coTIO|ma\taiilabiﬁty eqhiassthen might
The service classes depend on the specificsof the

RAlUirPEEBieréAtd ¢araf ih) thaomonalst’ygrasipi fanete twoSiRjht esdghtent (LHR-
route. In this exanple, the airline has constructed

gﬁG Qﬁky eU0RERE vdLAd réé&ﬂ%@tﬁﬁ%tﬁﬁ'%f%?m‘ fof :an AATLAN fare

esi ghate y letters rou In the co

Nw%ﬁ@&*’f??%kéﬁﬂﬁéii el W&'&L”ﬂfrpaé’ia EOPGHELSE B reference

forea Qgta%g%% ASuinog é&@l;lee'?w bbociihg shmoen s (CBE-0Pk) and

letters "P'" and "Q" FIG 3 also illustrates group| ngs
bICHESKIRY (EHiE4Y)) thaevailabiiyeengise daighgnecasameind a "Highest”
groups called "Lowest," "Mddle," "Highest,

gfal@spriice of 16253, fhaawd)u'rd_teemwas ansuamn @61825§ for al HlGHECO fare
"Group of Fares." Three groups pertain to

EmgnQGXD@@bﬁ%SHR?HEC‘EEKJ fopdeSHowevef, AHb Souy Qé}@ss service would
H ghest"). Two groups pertal n to BUSI ness cl ass

Lf&Ea %{& g&ﬁé eH Qgt 650 fare cﬁ'@ﬁ)O@UWh@ \?/flzﬁld%gult as a sum

perpa I NS ass ervice

L RN I R O

through "D") are non-r ef undabl e and non- exchangeabl e
B9 - Shown in a colum titled "Goup of Fare
Characteristics.” In contrast, fares for the four

booki RS clAdlbsdrates ahsystévhdaticbltegiuaufor(itiplembntiugyla buy-across
"H') are exchangeable. Fares for the two booking

sémiRess drclibsed Hbahes Enddrsend irtéract aitdl cohputar erminals 100 to
tefundable and exchangeabl e. The singl e booki ng cl ass

kbhaere tfo&teee e EstionBso mﬁ?%' efhA et Asal g% / e general

ounge hout furt er cost, | 'e passengers

E@zp%%ésééréb heL SRR s PaEss At Dy i ?@éﬂﬁé@ted that
access. _These bqoki cl asses are reI exe [
FRI Gt ISTESC n SRR G a GRVIGE  APRECIe displays  and
defi ni ng booki ng cl asses. Wthin each group of bookin
eomsypcationgi GARaBHity bddiei iegmilais 408 Wraieraghyf@mﬁnnlmca e over a
ot her respects. Each individual booking class has a

pable rstweniow1) sudghhas thad Inderniet, twiddohéar esoré irdlisservers 102 that
illustrates an airline's initial assignnment of seat

séwer\t/@usxp E@st hyeekidrtamehaasiefs Oind intay Berfofmi dthérsfunctions.
exanpl e, e equi pnent (aircraft) assigned to the

t

ﬁ'ﬂé‘ v@e@%ép&e@ﬁﬁﬂrﬁ%y, @or&g@%r go*gfﬁégbgl%r%rﬂg%hée Web sites for
he to er of seat

tﬁﬂtﬁ%lra %Pﬁa'r@”%%sggb S ey SrET %5”%{ 'lnst“{ 5 C%Wm‘#FHEr%te with a

i f 15 passengers are ticketed under booking class "A"

etial, enginsupervee ciiat saanaaes: cCoBRRINIGAtioNgsanad @cts as a middle

(Airlines sonetines engage in overbooki ng and

iayee ietwgendhea guele rservérst 182i@Endpa aGbiScd86ar Altewstately, end user

di scussed here.) Mdern air fare pricing is conpl ex.

Differing airlines may use different practices

dependi ng on their respective conpetitive and narket

strategi es. Those practices may be subject to various

regul atory, econom c, and other constraints. The

nat ure of travel derrand |s probablllstlc |n that the
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FIG 5 illustrates an exenplary display of a table of
fares and availabilities for the flights of Figs. 2-4

W@R008/08i88® when tickets are available in all bPOREPDI7/059697

classes. Entries in the firstjgcolum identify flights.
Entries in the top rows designate service classes and

res wthi.n thaose ser asses.
e 0p BV Sl iBate iascsl SV ieuft8T BRgineesityer 104. The
group of fares for each flight. The display may
fetel gaging serg; %Q%W&Véﬁ'aswrquﬁ foca Df‘v\ﬁﬁéﬁnay gogmunicate
web browser display, allows a user to select a
piht iteul GDSc déhrdoufibr ahuirttérmedgiatec ewsimgnicatiom server 108. The
purchasing a ticket. FIG 6 illustrates a table of

Y& adiatel toemnuiication servehelngs arly, ifo eRamiple, eshsoaeste traffic
partially sold. Entries in the le t col um |dent|fy

ﬁeﬁkbﬂ%r%dﬁéﬁnoﬁ%ﬁoag%' thﬂe@aﬁﬁﬁ%nggéﬁo?@?r Fhe rgtail engine

I nvent ory, asses "A+E,

SVET ésoﬁ.”haéfgia B e fll Rt éfimq' i?%hts Sciéerv'ce A

in eac Q cl.ass for each flight
Blfur;éYQ ?H@FP éEOtP%QY'dﬁér%Vﬁb%@mtta%PS/S %ag% ﬁhﬁﬁéga
booki ng cl ass has been closed. For exanple, in the
col untn ooe awra@mmeos theheﬁe’m@laie eoaMuwtcationy seryer 108 and
booki ng cl asses "A+E," "B+F," "I," or "K." FIG 7
rétail ghgmecseraer €04 meyaby ofbesgtbd)in oélativé phdxémitl tb ahesomputers
and availabilities for the flights Figs. 2-4 at a tine

shee eps | &bldrgé y]uln%@sOfS\NeW%érvEﬂqu 0P anb®¥nd-Lis@&Mierminals 100
FO5, the cel 0 for the "Lowest"” group displays a

Ff%g Pablq%a@farwno% ?ng%glﬁasgléfggiérgzp'itéctppe ftaﬁllltates worldwide
cor ety Eﬁ% AR =015 %9588}@'” Ehr SRty @aﬂwanagmg

From FI G booki ng_ cl ass the lower fare (51

Bigh, V%lnmefsh@fsrqtall ﬁn@gﬂq fa the l%l@saplﬁeweyer rt Wik beeawprwated by
(FIG 7). The cell 72 for the "M ddle" group displays
thoserskil ed i56I5$attatbanthar aewdrhtarcrhitqctmreskmar)kbegjsedass

"G " (Booking classes "E'" and "F' were closed.) The

cel | [t4s hetedtthat thd fah&gdirg gk@mgleﬁ ﬁm}eﬁ‘b@er&pfcﬂﬂidiacplfnerelyfor the
825% based on availability in booking class "J.

é@%’ée%‘f & Bﬂénaffdn' a}é@sar@ RSRY:Way G b%elsbngtﬁ.iéo%stll?ﬁtm% of the

d"assic si ness-class service group displays a

s RIS STNCH AR RO, e La87 ron wo
"effék@ééaégéqr F PR SRl L T e

"P* or "Q" In the exanple of Figs. 2-4, the airline
been tred dverein arnaM@rdsmfeiﬂscrlptlmanﬁelwsbr@@nnn@therati\eeswords of
of the "Lowest"” and "M ddl e" groups. There is a oneto-
bméatian.r &haogds may betwade, Wibki the miraiesesf tife abwerided claims,
groups. That is, there is a pairing of booking classes

aé pré@&wﬂyEsfate@ andhés "dmendéd, wikoLtGiepaiflg " Fdmaité scope and

he "price dlfference bet'ween booki ng ¢l asses of

?ﬁﬁpopt"ﬂe r‘e§eﬁtxlﬂ9erl]t |tfﬁ§'§ects %ﬁﬂob n%?re%)éﬁm\/%ntlon has

n Ci rcu tances SUC I'S p e to price

ares_ as acro That the fare in th
b6 eRero fEr iy YBE teiPritiss TochalfieiiBr Smades. ﬁ%ar‘%“als and
price of a corresponding fare in the | ess expensiv
gmﬁ'%%rtpel prersenhdnvgrétm a$ | Rotpinfended tot @epﬂ'mi‘@d to the
fares as a buy-across because of the variety and
particliExs t gisolosed aberats rainer.cdngt prasenhgingeatiomgextends to all
cl asses and pricing. For the exanple of FIG 3, while
there may be a one-to-one correspondence between the
four booking classes of the "Lowest" and "M ddl e"
groups, there is not such a one-to-one correspondence
bet ween the Lowest and Hi ghest groups, nor is there
such a correspondence betmeen t he CIaSS|c and Best

o o . o e



facilitates processing, conmunication and display of
travel information to an end user. Suppliers of travel
wa@l2108/08i883 ne and provide for storage in a dat abEEEPR07/059697
first group of booking class ta, additional groups
of booking class data, andavailability data for the
ooki ng cl asses. .An availability enqgi ne searches the . .
Bieipadl” s akk sty it es cBistieds, 30 esh oy S8 A6E within the
recomends travel data satisfying availability and
peoRe oklegraiPepdpe &#ai@S For each recommendati on
generated by the availability engine in a certain
group (referred to here as a deduced group), a
conmputing apparatus identifies a corresponding fare
value in the reference group. The apparatus conputes a
fare for the booking class of the deduced group as the
fare of the correspondi ng booki ng class of the
reference group plus a buy-across value. A travel
provi der may define a single booking class for a
deduced group and perform a buy-across cal cul ation
fromthe booking class of the reference group with the
| onest avail able fare. O her exenplary enbodi nents and
advant ages of the present invention may be ascertai ned
by reviewi ng the present disclosure and the
acconpanyi ng drawi ngs. Brief Description of the
Drawi ngs The present invention is further described in
the detailed description which follows, in reference
to the noted plurality of draw ngs by way of
nonlimting exanpl es of certain enbodi nents of the
present invention, in which |ike nunerals represent
i ke el ements throughout the several views of the
drawi ngs, and wherein: FIG 1 illustrates a process
flow for recomending travel itineraries; FIG 2
illustrates an exenplary schedule of flights for a
hypot hetical airline offering service fromJFK airport
in New York, USA, to Charles DeGaulle airport in
Paris, France;FIG 3 illustrates an exenplary booking
class structure for the flights of FIG 2; FIG 4
illustrates an initial assignnent of seat inventory to
booki ng classes of FIG 3; FIG 5 illustrates an
exenpl ary display of a table of fares for the schedul e
of Figs. 2-4 at a tine when seats are available to be
sold in all booking classes; FIG 6 illustrates a
table of availabilities at a tinme when seat inventory
has been partially sold; FIG 7 illustrates an
exenpl ary display of a table of fares for the schedul e
of Figs. 2-4 at a tinme when seat availability is as
shown in FIG 6; FIG 8 illustrates an inproved
process flow for recommending travel itineraries; FlIG
9 illustrates a table of buy-across values; FIG 10
illustrates a sinplified fare structure; FIG 11
illustrates a display of fares under the availability
conditions of FIG 6, but using a consistent
buy-across; FIG 12 illustrates a network architecture
suitable for inplenenting a consistent buy-cross
service. Detail ed Description of Exenplary Enbodi nents
The particulars shown herein are by way of exanple and
for purposes of illustrative discussion of the
enbodi nents of the present invention only and are
presented in the cause of providing what is believed
to be the nost useful and readily understood
description of the principles and conceptual aspects
of the present invention. In this regard, no attenpt
is made to show structural detail sof the present
invention in nore detail than is necessary for the
fundanent al understandi ng of the present invention,
the description taken with the draw ngs maki ng

o g M N B Y L T o T Y 1
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For exanple, if an airline designates two groups for
coach-cl ass acconmodati ons, where the first group is

wa@basastses i zed by non-refundabl e fares and t hePGEREPINT7/059697

group is characterized by refyndable fares, the

airline mght designate a buy-across value as a

nargiﬂ@%iecoponig.yalue to it for refundability. An

airli thnglallBed Sivariety of criteria for designating

groups, and the airline may sel ect buy-across val ues

commehsur aflelSystant hfametering.ereliievingg, apd; icooynyRicalng travel

process flow for recommendi ng travel accomrpbdati ons

informatmms¢aheminguy - across. Simlar to sone aspects of

the process illustrated in FIG 1, a user 10 selects

crit egiglurbBtyf OF travél NS suppliere[an §], af\fet dneabaVdl ata supplier

engine 14 selects a list of recomended itineraries 16
ingaki e i t [ ha i

Hgﬂﬁnﬁ glgﬂﬁa@g o SRIokHPRIALR s Mﬁ%ﬁépﬁ%y%ﬁé% ?ﬂ@?ﬁgtdass is

searc orithm may be “of any type,

r ' asses at_.l { LOuUpS. :
ertde B} 82t P3RERtd 8T RaipBPSL 8 ) A Rt sengr booking
rocesses the list of reco nded itineraries 16 to ,
lBResRSASSRCIalRH HRAsINeT &% @ 58TereNGRIrAUPe ) S&GONE st of booking
consi stent buyacross amobunt. For each booking class in .
clagses 43 associatashiegribel @ssa IBcondegioup, 4d) dke seepndl cgroup is

20 perfornms a nunber of processes, as discussed
assddietedbeitoine Tdferdnoe- groups ge stievnurab@0of beokiag classes in the
whet her a recommended booking class is part of the

§@écﬁfoeﬁﬁﬁp9i%%,eﬁﬁalgﬁ@r‘fédl%l @iSERSnuhbef 8f bbBRing classes in the
buy- across service 20 passes the fare on for disSplay

u 1 z Lyi Ler mn
[felenEe Rlenan (58 P ZERES ey SRR T Ml fbrerence
in an f . .several s. The association may be a
9?%*5%58Wﬁﬁ§%%S?ﬁ?@?¥g¥“¥he GDS can conmmuni cate this
informati on to the buy-across service 20 along with
t he | fsdatgbaseddfbksipiindofe bRCkEOnSlesrgs, fare values, reference
buy-across service 20 may nmake a separate query to the
@osp, Assomd gopurh @ndearaenode o ahasoaich heinigacapabde nbsearching the
part of the reference group of booking classes, the

batabase a6 setsiend isefecied trabeisddtarinelldmgsatdeasteshedbosking class of
class fromthe reference group. The associ ated booki ng

ﬁeﬁ%?er‘é%? @?odiﬂ‘,ea g@gg@%ﬁ %hé’g?&%}ﬂde{; t;ﬂ;u‘f)f 8h8 % fardd8sociated

wth the west aval are. | erence group

WBFSa@oH BRELE s BIBAES o fRznd comnaed booki ng

class on for di to the user 10 . e buy acros .
ervi 28 merass (IR HetvBan e deranesaa0e] ad haSserS Troo], said
associ ati ons anong booking classes in a variety of
dgréacermonuDginga® deoiemion catretriavedr iinerayy &vsed upon the fare
booki ng cl ass association to the buy-across service 20
assouptedtwith liee Iboekingf class @irthadafarense groum anesihenisgy-across
to a separate query. Assum ng the buy-across service

{/gleati fies an associ ated booking class in the

ref erence group, the buy-across service conputes a new

fare bor t?ﬁ{e%g@f@ﬁ‘?[%f’ﬁl%grﬁgo\&h&%iﬁ'th"esﬁter?&ee ﬁ?‘%’ﬁuﬁ'fh%ric%nducts

the fare o assocl a ooking class 1n

reference grou | us. t he -acr al.ue. Said o

A8 el Bp e BRdvin e gt bAse b 1RaliBsulgEin'g prgugtion n an
$Y is. the new fare of the recommended booki ng cl ass,
gyailadilinalug Of A Raeking sssaPbddH EERPAY FHRSIN FeAEse to a
ref erence group, and $B is the buy-across value. The
Ceaprurfi¢aticanfoamtan end gger=1Q3BY - ($X + $B)), where $Z

is the zap-off anount, and the other variables are as

defi ned above. The buy-across service 20 comruni cates

the new fare of the recomended accommopdation to the

user 10 . If the user 10 ultimtely makes a booki ng

for the recommended booking class, the buy-across

service applies a "zap off' to the fare of the

o o a - N a o
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according to its own pricing nethodol ogi es. By
conparing the exanples shown in FIG 1 with that of

Wo-2@88/031883 he M DECO price (575$) equal s t he hi BtIEEP2007/059697

fare in the "M DDLE" group (i,g., that of booking

class "H'). FIG 11 |Ilustrates a display of fares

under .t he valla ility conditions

a condi st The sl asdaudpin e dshalicngitisation fecords
ari son purposes, cell entries also showin

gne(,a@cgmpu eshibytthe intgrfaget hat woul d have been quot ed

under the nethod described with respect to FIG 7 . It

shoul 4. be UThéesygstend af haaimhé Wheesin sthewiaien associeepuvith the

font would not actually be disclosed to potenti al

FafeitePizergroud etheAb®eshiing of arsooking/ clads irfiid ftef@efice group with
explanation. By way of illustration in FIG 11, flight

g%ndie}gla%,ﬁagmfyare of 5 15% in the cell 110 for the

owest group Thls results from avallablllty for

book| g cl s own_in_ Fi 1

avai |l abl e i‘\ﬁ rI]% i s Ac sysé@qnn fé’Ir et gI'@&'ce?eéfgwba

and t he buy across seryi ce passes on

EHPAARYeRNG. Fa\fﬁ?é’HP%WatIQP ﬁ%’@a Bem 'Wﬁ'égmgs%PwaIItMPf travel data
flight FO5 shows a fare of 565% in the cell 112 for

stiepliens {1 A abteagp onBdraveh lada supglisr defining amplarality of booking
the availability engine would return a reconmended
blaskenyhelre$s) éécIvi bd)olang atass"ibdsE0atedTWith & fare valugagb) a first
designated the "Lowest"” group as the reference group

sor ofttféﬁ)kMgﬂéIIa@séH BURsbEiated @getﬂ'ér%sbé‘)’ef@?ér%ﬁréﬁbw@% second

searches the reference group ("Lowest'
B BRe e 155 el g Yo ssoie

byy-across service c ates a ne

MR8 Gsienis wiodes 1ok teatrafe’phoohkER: Higsarndy thessecond
(51 5%) plus the buyacross value of 508 (FIG 9). This
GQU@UEM%H'Q“MW@%GI vith Hee BP%}S’E&?&BOQI’&F‘@ clagspedthe reference
with a price of 565%. The display for flight FO5 shows

grdugr, @ndf (6§ a b8yiacradsevaleklis Bs4o€iated Wéth"thleg‘e@the group and
group. The airline has designated the "Lowest" group

agthtthe sezbntejroapgsaidpsystemt faetheHirgheding s0datibasée0e] storing
buy-across service associ at es the H GHECO booki ng

I t '
ea%oI(\Ih cIQQé’é‘é NGr& v%giie A $)eféI$ﬁe bg&E/lub $eBYR gﬁ‘@bﬂé,é%ﬁd buy-

seat and pI'I ce across se

i @aﬁ? A Al By S SPlrsil 2Rl 88 Pl toast

300 1G9 display for flig FO5 shows a

GFe bpobiss siatse! 1 [er3tE6oF sroVRandiR re axeaniatoc hih 3 Booking
airline has designated the "C assic" group as the

elefe 0f e r@femef @iouph gaidgatarfaciiao gpmpmheg tajf)are@raéeé upon the
servi ce associ ates the booking class "O' of the "Best"

tare ugssoiciated awilti e doaking' blasefoft the feferswiecraypoapd the buy-
based on the availability (4 seats) and price ( 18009%)
bBeosheakierg class "N. " The buyacross service conput es

a fare for booking class "O' as the fare for class "

Il_ 1808%) PIrHs ihfags %yo@{fléc 258 E@Itﬁ’%roerﬁaregfe% @5'& 9%Iaepuablllty to

he buy-across net ve nmay e e

bendiy o8 e S@*“?Ith@”{%ﬁ&??ﬂf%fﬂﬁ?” '%Eam[a@ﬁla%%”%su'ts n

London, England (LHR), to JFK airport in New Yor

[%INC’“@H 'Hv%\” Iaé(@IIﬁI)'I'SY é@IQ?n@f fi eRking Haasertl the second group in
itineraries on flights connecting at Charles DeCGaulle
egspoose to a.commanichtighfroir emerdatder ¢10Qlo Charl es

DeGaul l e airport (CDG with a connecting flight from
Charles DeGaull e to JFK. For purposes of exanple, the
airline mght have a flight schedul e between Charl es

DeGaul | e and JFK as shown in FIG 2, buy-across val ues

as shown in FIG 9, and booking classes as shown in

Fig. 10 . There m ght be aval I abl I | ty | n aI I booki ng

_______ o oy 1. .
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FIG 12 illustrates a systemarchitecture for
i npl ementing a buy-across service as di scussed above.

wEoms03Bss i nteract with conputer term nals 10BCT/BPIOAKES9697

a request for recommendations,for a trip. The
term nal s may be general purpose personal conputers

yatr ihe ;O\gfs%? ér&t?'ﬁ‘@ﬁ? gf \g(gmcé hggﬁp Sﬁ%%&ﬁ?rgglca’[ransactlon records

appr opri ate di spl ays and communi cati ons capability.

thecfare campatesd RYtheintgréiGebl y conmuni cate over a public
network 101 , such as the Internet, with one or nore

web s8rver §h&wstdmtofmine5wherph{gm, famarasgeciate with a booking
comuni cations, and may perform other functions. The

¥ebs Sef tﬁﬂarifefb@@nd@)grou@flseth@ﬁ‘mmsth@% dgfehiabboking class in the
e-commerce web sites for travel agents or airlines.

F&T@ré‘h‘lé equ@ﬁﬁ!%ﬁlél%n%% téHn communi cate with a

glr ne server nages conmuni cat i ons
anc Z%Esa%dﬁe{”&%?@?ﬁé&?%vwbiﬁndé@%@ iy Rl Bt Tphyored i

comTulcate ctly with the ret aj engl e server

S CORRGE « S 05 a0 r(2) G DA DaBoaNS Tsses, (b) a
|nterface to a GDS and may conmuni cate with the CGDS
taiesingh graup meyingedipdurelityefrthaibagkingnclessase(c) Bogecorngegroup of
i nt ermedi ate communi cation server 108 may, for

thealbpdleng clazses) that murhbaf 6f bodkingnctddses iis thie sesombyroup being
associated with retail transactions. The retail engine

Eétre\ﬁﬁéllyl@ﬁfepérﬂff%rﬁﬁhé rﬂ@r‘ikﬁé?rdfﬁoddkﬁ]gf élﬂ§§éé3fﬂ§th@f refdt@nce group,
uy-across service. A plurality of "suppliers 10

Bﬁ&’ §bhgaavc?¢%sd%la?fa%og R{oa\%h tﬁe?é‘l@aﬁ%‘?ﬂ ot ver @%esecond

arr ngene erne e connuni C
and retajl @%%Ine ser.ver K 104 y be operated in
gruRy S9id HPROSEIPPHHNY SERSHput ers of the GDS. A

| arge number of Web servers 102 and end-user termnals

100 wﬁ%ﬁ%\éng gtacemnputipgrapreraug@t Iepst PRedare @fg baelking €lass of
facilitates worl dwi de communication to the GS and is
thenveferante fooups onswiokat clags andmnteageoandiggouw,obodebe buy-
of retail traffic to the GDS. However, it will be
apseaiafleed by those skilled in the art that other

network architectures may be used. It is noted that

the fgseaati Taeﬂ’aiﬁé‘m)énI‘E@ BAYR iSSanPhavedI6H d@tﬁrﬁ'df tﬁ@rfare of the

t he purpose expl anation and are In no way t

pARthY LEBs e Bt %%eréfebﬁié% ort %dsé%seﬁébﬁ"anw' e

reference to c rtain e nder st ood

hat | FRESTOIYS G USA" Rag@ Ylun basedonhe DY @O Sovelue.

of description and illustration, rather than words of

li mi t 40i onTheraeites efaglaire Hurthervinelndingt astemoficondgeting an
t he appended clains, as presently stated and as

aleetrdeid, trandaction bée/peresrt thegcdmpuatindeppsaranes andl trepdatabase [106]
of the present invention in its aspects. Although the

ﬂfa@sréﬁblté r'rY%ﬂ*réélﬁbthlnbﬁﬁna\%I%@ﬂ|'t)b%ld?sebﬁ'eﬂ b%klhg class of the
reference to particular neans, naterials and

gg&ﬁg%gﬁp , the present invention is not intended to
ted to the particulars disclosed herein;

r at heg res ent n ext.ends

1 £ ohe i onab roe Ba AR | CRgiiS S eleduoniscansaption records
uses, such as are within the scope of the appended
thesiere vamPUted 2l theRoMPWing1aPRRralst em f or st ori ng,
retrieving, and conmmunicating travel information
conprising: a plurality of travel data suppliers [ 1
10], at least one travel data supplier defining a
plurality of booking classes where (a) each booking
class is associated wwth a fare value and an

avai lability value, (b) a first set of booking classes
i s associ ated together as a reference group, (c) a
second set of booklng classes |s aSSOCIated t oget her

o S o R T R 1
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conmuni cation froman end user 100.3 . The system of
claim?2 wherein the electronic transaction records the

wo 2008/0888put ed, by the interface. 4 . The systeom/BP2007/059697

claim1l wherein the fare assogjate with the reference
group is the lowest fare of a booking class in the

referepce ou th_.a no ro_.avail abi

| hterface 168 elba bediaiars Sfiereifyie iR arubs hgokigass of the
communi cating travel information; sald system

referenge rggodr ﬂﬁ thedowest tare of akaoking elass ﬂptheerreéerpnge group with
10], at least one travel data supplier defining a
plrlaxna:téro)avaﬂabibtyki ng cl asses where (a) each booking

class is associated with a fare value, (b) a first set

of booBi NgAThas®eofigtichRFS dagtkitnéRge tbprismga
reference group, (c) a second set of booking classes

is as hﬁﬁ %t%P&ﬁﬁBGfJ%%p?g?ﬁ&ﬁ%qeﬁb erlﬂ?ﬁﬁ g&qgnemnythat

with the reference gro € nu

| as [ al
helRREhe R EreBios iy ohubataRy Bahdpgrieh s, predefined
roup,_.an across value is associated with
8 pr@(fté?oimgeg%ﬁrﬁ l)‘é'éiﬁﬂs’vvl th the second group; said
system further |nclud|ng a database [ 1 06] storing
t he beekbuling kdesetor tharecaramessledriegvet Binesanyrtbapis based on a
second group, and buyacross val ue and capabl e of
fegt rof @vrefgreheeagrbep of begkihgdagmentations syl atbulyessdsonalue.
booki ng cl ass of the reference group and a fare

assochat ed AW dyBtein b@AKidisrird, a$§trl@f\/|rfgheah§f %bﬁrﬂﬁ@mcatlng travel
group; said interfacing conputing a fare based upon

c e b
P alon: 5980 e Mathaer SatRe LRy Sorhd®segmentation
interface, of Ia|n15 further characterized a : :
ElapseT 1549 'rlt8 2GRG FOMRHING 2 &TE S@dt%‘%%ﬁé??/eoﬂs%ﬁcﬂﬂed with a
the database [106] that results in a reduction in an
aegneatationclassaantea buyAgeskyayecl ass of the second
group in response to a conmmuni cation froman end user

[ 1 00].7 . The interface of claim®6 wherein the

el ectronic transaction records the fare conputed by

the interface. 8 . The systemof claim5 wherein the
fare associate with a booking class of the reference
group is the lowest fare of a booking class in the
reference group with a non-zero availability. 9 . A
method for retrieving and di splaying travel

information stored in a database, said database
including (a) a plurality of booking classes, (b) a
reference group having a plurality of the booking

cl asses (c) a second group of the booking classes, the
nunber of booking classes in the second group being
potentially different fromthe nunber of booking

classes in the reference group, and (d) a buy-across

val ue associated with the reference group and the

second group; said nmethod conprising steps of:

receiving at a conmputing apparatus at |east one fare

of a booking class of the reference group, a booking
class fromthe second group, and the buyacross val ue;
conputing a fare value for an itinerary based on a sum
of the fare of the booking class of the reference

group plus a buy-across value; and transmtting to a
user a fare val ue based on the buy-across value. 10 .
The nmethod of claim9 further including a step of
conducting an el ectronic transaction between the
conmputi ng apparatus and the database [106] that

results in a reduction in an availability value of a
booki ng class of the second group. 11. The net hod of
claim 10 wherein the electronic transaction records

the fare conputed at the conputing apparatus.12 . The
met hod of claim?9 mhereln the fare of the booklng

I Y " Y s " T 4 o



