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pharmaceutically acceptable salts, solvates or esters
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cycl osporins and nethotrexate); steroids (including
corticosteroids such as glucorticoids); PDE IV

i nhibitors, anti-TNFconpounds, TNF- -convertase (TACE)
i nhibitors, MW inhibitors, cytokine inhibitors,

oy o o a s s - o




Al'so disclosed is a nethod of treating psoriasis in a
patient in need of such treatnent the nethod

W@ 0vp/0888581g adm ni stering to the patient a PCT/US2006/005153
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therapeutically effective anount of: a) at |east one

ound..of .Fornul a, 1 [ maceut .
- ooh g wietroxag) g & i o FRERE LMW Havid A popoeen
OlthS e Hnk@bisy W th (b) at | east one compound
sel ected fromthe group consisting of:
oo YS5HimEMe S dotigsthg: a h
ster0|gggﬁggéﬁfcos#ggﬁlggﬁpgﬁ???¥ﬁgﬁa corrpour?dg @ housing; a
anubulammcrohgwnamedamﬂun fhie IR@sing it mpreximal eadiand adisted end, a

oS R B e AATE SERPr LAY SO RRE iR TR steppec

€.afea defitiptiold ﬁnst PRBVE, fanJlasﬁ@ afeaiter b(ﬁlhpﬁﬁﬁgﬂfafward and rearward
infl ammation, S ogren's syndr onme) or dry ey

penilssn intripkand cferion swiaceetiie wiation efapadiagent the tubular
C l
C REPGLE feRP P b et h bl BRkiBE Surfhccs and g valye member
c anpieubtvadend df thg elaBtlEﬁfemHeﬁarid inaeveasipleaeatgenetatioasHiy with
acceptable sal sol vat e o ester thgreof concurrently
orthe propansl |e§F1I°%{hﬁ|tPW1?”d)‘eI§ e, 54H5c188€ conpound
sel ected fromt h@gr oup COI’]SI sting of
i At dospethesinreadineytc p salyed mals asmwawp@mﬁ@g FraboBr
steroid
p%rf% éd I%%Ee aﬁ 8%%)8&18 %ﬁid al"i'crg Pr ea ep%&!: it %Qrgﬂéé;g@e}gﬁd stepped
(Sj eir@qﬁcﬁthcfnﬁ@ fﬁrtvlaﬁﬂ% fmﬂptrllxe ﬁﬁﬁls&lppﬁ?amﬁ lfommﬁg agroavvey an elastic
i sease, rheumatoid arthritis tiple s
i ﬁp@ﬁ?ﬁfépmswaweforwaadeea@ém@ g F@Jpéeﬁflm&ken St he tubular
5 lafid afréa]?@grdcgnﬁgmﬁ[)ﬁimnﬁ Heast o Qﬁﬁ)ﬁ%? the roove but not
ayed-type ersensitivity responses, hthal m ¢
i rsbblamlrm fhe dls(&l nndi ofiihegutellg. portinrg ilatérs|ly pxisn@ng protrusions
traoc r i nflapmati o re
o yiied B ERE e b PRbFELYT ot e AN e bart i
I rfoﬂﬁe&ﬂ eBd ot félatsﬁ@ BlHRRE, thSHate MeBeCinGeMRd r%la'ﬁﬁnshlp w1th the

adm ni sterin he atlent an effective anmount of
| gueximghend: @umlaa @cﬁ@s wherein Felahle engagengant avith a female

phar maceut i aIt | vat e

FIBPIRESH CebfBlonle RN R by B8ha B Bl 3 Bt
t rrﬁ@hbeﬁgnt@ aditeehse psaliechsaidy thewhive nintiep, is aizsioséd. ng
of : inflammatory di sease, rheumatoid arthriti S,

MYybd19 18 yREARKIRS 'eﬁlboﬂﬁﬁén@ mﬂm&@ ¥Eihnedios 88 Prisif A fubular
rej ectl on, psori asi S, fi xe dr ug er uptl ons, cutaneous

dehwbﬁ ha}”ﬂﬁg ahyﬁeh'egléng PIunhalwndégé@ﬁ‘@Qpechw@}a spaced distally from

erculoid alm c infl ammat.i
o HE BB Gt P e Bl LaaFolnR PR R st peraty
negtendingspicttudicRaroRbling Hore RhaBitBOMhrROSRh Dbpékite rearward and
adm nistering to the patient an ef fective ampunt of

( dyrwardcads iheofﬁ@’v%féﬁﬁé Swaownding: the ﬁgomlaalmdrﬁﬂﬂae tpbulg mgmber
|
?%ﬁ@{?&%ﬁa ehé’ S y or X elgorﬁ&lx Bf cﬁar?% S)Fgl% ?ﬁﬁbeué%rt

concurren entla
oneentbel, wherent the edaewarelcent rod thet eﬂmxg nmambar and iist dlstgl am‘d: of the

di sease no |f |ng an he t c dr st er
arftPylRY g ¥ Vn%ﬁaﬁé‘%‘{ VQ 5 gve@ii{qr gkt hp:% $ o g of the elastic

i rébc‘n” te Qf‘afv@ rr&emﬂ;éi“ﬂt' BEARHP Pél@t%ﬁisﬁmﬂ?{n}ﬁirp%ﬂﬁral Eﬁof’ tNe

Itors, anti- INF-a compounds tors,
c dnbilensember tsdisddsedocorti coi ds, chenoki ne
i nhibitors, CB2-selective inhibitors, biological
response nodifiers; anti-inflanmtory agents and
t her apeuti cs. DETAI LED DESCRI PT} ON OF THE | NVENTI ON The
terns used herein have their ordinary neaning and the
meani ng of such ternms is independent at each
occurrence thereof. That notw t hstandi ng and except
where stated otherwi se, the follow ng definitions
apply throughout the specification and cl ai ns.
Chem cal names, comon nanes, and chem cal st ruct ures

o a o o o o o, o o




i sopropyl, n-butyl, t-butyl, n-pentyl, heptyl, nonyl,
decyl, fluoronethyl, trifluoronethyl and

waey@bogssspyl net hyl . " Al kyl het eroaryl " neans anPCT/US2006/005153
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aIkyI-heteroaryI group wherein the alkyl is as
prey I t i
P8 48 g PRERH LRERERE bAoA ipl PR R ol e
- NdiglatioNHEtragsforief fluid whckiemiozleagents @omerisibgt previding contact of

D B Uk L E2S
t %fh Qilplrr]lk mﬁh&ﬁh{gﬁ%@ﬂaiuﬁhgﬁﬁbar é@nr pr{ERA S foRRard e'ﬁ)i'mt@édd with a

grou and are as describ
hemnbiemenierfand aeehrwhﬂdydndrcphgmsmgmrﬁl@ge aedumdewﬁbum@ér housing; a

Non:lim.tin S
gr@mﬁ%r PR tA DY B porpri e SeshibaRiher s
@?O)Hﬁ‘l%%ﬁd mh@ﬁﬂﬁulﬁ nfeH{BéHﬁf‘sebﬁh@g Rllatlonshipwithl thé v8ive member
nmeans an al ibdwmﬂln whi ch the al kyl group is_as

def drq eﬂe&ﬂlcmeerebm an ehd pergrashiarthe kepsre; and amgmalar collar

aI kyl £ hio u de
lbvlle%geg%eﬁ\&eeﬁlgtﬁ% y??shnr]gganla#hé ng&l d[%%:llﬁ%%ll J}ldqh contflct with the

mﬂaﬂ y, théainul@eghartheémbéslstidably nﬂvkblletbbtvmaﬁhmb{()usmmdshe
an_ a kyI-S— C(=0 O group. Preferred %roHps are those

i plagkic arenates aatrlrb} rra@qf@wgrog Magipuating urﬁr?é cheyntpat agent, is
trhesc aLgnt noi ety is through the car boxy "“Al kynyl "
means an al i phati c hydrocarbon group contai ni ng at
| east one carbon-carbon triple bond and which nmay be
strai ght or branched and conprising about 2 to about
15 carbon at onBRIFF DESCRRTIONKDE TEIR BRAWRYBS| gr oups
have about 2 to about 12 carbon atons in the chain;
ar[doﬂq MEherEdeRE ﬁb&ﬁzﬁoﬁbﬁﬂtbeﬁae&@r @lettodt Fah BenfoRb s ddlailed
the chai n.” Branched neans that one or nore |ower alKkyl
grdseqription e vatsowwplarse@mwdlmenﬁﬁ 106 Byl inventionateket e d

tzoﬁoﬁlulgh Ao gﬁ é%ey agg%m§$r§'ﬁ€g drﬁW? ric nés'in %ngf%ﬂ% reﬁ?«%@g ngagfgls refer

stip dike bhrt®©indihantaeled. Non-1im ti ngexanpl es of suitable
al kynyl groups include ethynyl, propynyl, 2-butynyl,
3-[0B33AIEY Y exﬁl‘odéﬁmiéw ¥F the %Bﬁ*rpgﬁé‘n\fé"élif one Bl the
group ‘may be substituted by one or nore substituents

whiabstedrfhyd bennepter;same or di fferent, each substituent
bei ng i ndependently sel ected from t he group consi sting
of [062I\HIG. dlikexide cutaawdy, viewpinar,to #YG! baf thyimale connector;
cycloalkenyl, cyano, heteroaryl, heterocyclyl,

824]BIC. 8y h side bldcaldgyvipw stdlalté P22 showing a female connector

-NH(C cl gal kyl) (cycl oal kyl) 2, -NH(aryl),
%y gved %H@W@W%F?gégeﬁ N( het eroaryl) 2,
-NH%heterocycIyI) N( het erocycl yl) 2, alkoxycarbonyl
hyl@ Zﬁdyl%{wﬁus apmsmﬁyp viewoef the glastiihgempang @@§;nb0dlment of the
[ ncgu%eﬂ tone O) het er ocycl yl, carboxam do (i.
"Cf , -C(=0 N( al kyl) 2,

i 2 TN ekl s%rdwrs av%%% 9 e 7 mﬁﬂefr_ﬂd g o

ur mpdoessts ol e ddimeént of thdWleadiicahkettor;

-NH(C=O) NH( al kyl' ) 2, -NH(C=0O) NH( heteroaryl),

- 2{?()92@1@"@1? b &fqe %M@A\il%%wew%(x@lgxﬁb WG: 5 8Pthe tubular member and
-S(O) Zaryl koxy ans an al grou n which
t hedastic loydmlgpr ouqnpomwssofmmwndméiwerxﬂ e§ drervrab@d u1d connector
Non-limting exanples of suitable al koxy groups

i ncl ude met hoxy, ethoxy, n-propoxy, isopropoxy,

n- but oxy, heptoxy and net hyl hydroxy. The bond to the
parent noiety is through the her oxygen.

" Al koxycar bonyl " nmeans an al kyl -O C(=0) - group.
Non-limting exanples of suitable al koxycarbonyl
groups i nclude nethoxycarbonyl and et hoxycarbonyl. The
bond to the parent noiety is through the carbonyl.

"Am noal kyl " means an am ne-al kyl - group in which

al kyl |s as prevrously deflned Preferred anrnoalkyls

T o o



atons, in which one or nore of the ring atons is an

el ement ot her than carbon, for exanple nitrogen,
wo@200g088868 sul fur, alone or in conbination. Pre¢EUSHEI6/005153

het eroaryls contain about 5 to about 6 ring atonms. The

"h 5. can . be optionall.y.su It uted by one or

o RSP FICE 1550 Sy PR BRI, BsBOn il A1 ell qonnector
or afld fieemBRE fludhebmk@opéngdgdd;ned herein. The prefix

aza, oxa or thia before the heteroaryl root name neans

t hgdoz@ FIGa$1s 28 AplodedeRw SPaIRLRle N ddUluidt&Mector with
respectively, is present as a ring atom The nitrogen
or alerhfitarelagtiomeutber il tubuler wamper eampdseniopt i onal | y
oxi di zed to the correspondi ng N oxi de, S-oxide or

5 S, PO30PEFIA is.a dibneutiamay iviegy efkdtephads tubfilas niehwtet end elastic

heterqaryls inclu yeidyl, razinyl., . furanyl.. .

{ AT S PR G, b SRS ST id comnector

oxazol yl ., thiazolyl, pyrazolyl, furazanyl, pyrro]lyl

py{%Yﬂq- inS@zseerwu,t-aw,arz,vww fimilay @f&@ﬁ,shwmg&affmﬁiﬂ ,

qui ' Iz Y| 1, 2-a] pyridinyl,

in?%%%g#%?%égfﬁﬁkgggﬁéi, gﬁ?ﬂ%&%&%&nyl, i ndol ylI ,

azai ,10enzi. m dazol vl ienyl . ' ' .

i njﬂ&%%g :Fy(l[} 1 & eshcge]pcgl?-ia&a}y ’vieaxg c?fﬂ agfzgfgﬁken%l’ﬂar &%in%g} 3 Wastic
10 t hinRRCHRY Ebihehents d0he emdpdifiedy bf the Whliaa dpid ¢oyibctor;

i soqui nol i nyl, benzoazaindolyl, 1,2, 4-triazinyl,

be g iFaG 0l Vs adfidb dui@whi kRw sitdiiafodE 1Y) sholwdg a female

heterocycloalk%%& means a non-aromati c saturated

o seeesior end thervialveid dlpid ¢anne¢tayengagedm conpri si ng about

3 to about 10 ring atons, preferably about 5 to about

10 [0034y FaG ol jis amexphodet voaveoban altermatofalyédfluideosndctor with

th ' t [ t other th bon, f
e BHPES ATERG G beh BT e EPPLCmRESHG or in
15 S LU KNGkt b aHay NEW PrAyen SARPRSHbeT w clasi

he i out 5 to about 6 ring atons.
Thg?eh%}‘ﬁ&iﬁg%e?l%ﬁm. i)

prefix oxa of thia before the heterocyclyl
r °?¢03%T‘ GRS, didkAty: Bhal GRS sifhildh {oﬁ%f N4 s%mg 'a Rimale
sul'tur-atomTespectively’i's present as a ting om
Theolectr any deytaledfluiécapeetonatdagedubst i t ut ed by one
or nore "ring system substituents” which may be the
sango3y| FIGT f@nemM expiotibd didy afarthedli diefiuil @bLhddtor With alternate
nitrogen or sulfur atomof the heterocyclyl can be

20 opelashamenbegkand tbelat member eogoBasHondi ng N- oxi de,

S-oxide or S, S-dioxide. Non-limting exanpl es of
suil@Q38] &IGohbisyagiartial lsut-avagcyievyshowinggm aligolateimbular member and

pi perj.dyl rroli.dinyl, piperazinyl, norpholinyl,
oxggﬁﬁ'%pﬁ§$¥e ﬁ?%gfg’idinyl, t hi onor phol i nyl ,

t hi iLdinyl, 1,3-dioxol.anyl, 1, 4-diQx l

t et[&é% it ﬁmrs)snesweawmsaﬁ]ﬁr&g %i‘?iyf’,? Yith the fomale connector
tehafpedr ot hi opyranyl, and the like. "Heterocyclenyl”
means a non-aromatic monocyclic or multicyclic ring

sy ) S ] l.ng. at :
25 1Y TOEHM KROPLY B P AARH N iy BtDlhe Hplorn 3 VAl fuia
oneomectopreembollinidng, atons in the ring systemis an
el ement ot her than carbon, for exanple nitrogen,
OXY@RI1] PIGSR fsW sidd @Mawal ety dimilatCRIMi103hbwihg adrdternative
whi ch contains at |east one carbon-carbon doubl e bond
or Valyes dwidsannegjerembnsiimentigd demalg spanegtes eRgaged) acent
oxygen and/or sulfur atonms present in the ring system
Preferred heterocyclenyl rings contain about 5 to
about 6 ring atons. The prefixgqaza, oxa or thia before
t he heterocycl enyl root nane neans that at |east a
ni trogen, oxygen or sulfur atomrespectively is
present as a ring atom The heterocycl enyl can be
optionally substituted by one or nore ring system
substituents, wherein "ring systemsubstituent” is as
defined herein. The nitrogen or sulfur atom of the

o, o - . N a



product conprising the specified ingredients in the
specified anobunts, as well as any product which

w0 e@alogssss directly or indirectly, from combi nap€DOSD6/005153
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the specified ingredients in the specified anmounts. The
< . ¥ _ pEs : h
oHOPLITIG, 2R A BldaEnSic Bl Ale 4 ALEhRE TR Pt dlfector
exarpptlia{es}; i ncl ude, containing (R - and (S)-
stereochem stry. For exanple, A dashed line ()

r Q0433 FDGS2213 aapikplodad cltehy viév isnith aVRIG 10 sKdving bA T
sygtens, ST%%&?S’ f or exagglg: i ndi cate that the

i AdFRak wdvalysidlyid sprpector gmbadigientiched to any of the
substitutable ring atons, non limting exanples of

r ilfH4hEHAs23 el sideecut-amep viewshomaagan alfrtnativefvatverifhud
LRt A G ﬁnégpown in the art, a bond drawn from a
particul ar ‘atom wherein no noiety is depicted at the

t i . of .the bond indi.cate hyl group )
o057 B S e SRS s Eat B ichap el a Byemative
OAREAMISR] conBECIEEHIBY dBine At AR $GRAE SotdecfR RHbAba! SO be
noted that any heteroatomw th unsati sfied val ences in

t IS 46P G, - i ;
IS4 10, PEASTSRBEE Tl Atep B LR R Bt B
oemgpdiment;o satisfy the val ences. Prodrugs and

sol vates of the conmpounds of the invention are al so

c P4 PI@L 25 idveside out-alvey view showihgdn uliérnatiee IR OYEd
herei n, denotes a conpound that is a drug precursor
whPRgetoy OéﬁﬁWhistration to a subject, undergoes

chenmi cal conversjon by nmetabolic or_chem cal processes
t POIBEFIG 278 isierrat-avay sienisimilar oF1g. 264 ot (bdegrees along

sql.Vv. \ di scussion of prodrugs is provided
iﬁhﬁﬁiﬁiﬁﬁﬁﬁﬁ%ﬁﬁﬁv. Stella, Pro-drugs as Novel

j emns,. {1987) Vol u 14 of the, A.C S

SHUYE RIS Fide b by, s hobinet ppteeiidieBhuector
Dembodaehgfor af 19&uhingdngrd B. Roche, ed., American
Phar maceuti cal Assocl ation and Perganon Press, both of
X‘/ILU(E‘)] BRI 198 QSRR W ShVeing b val¥d TREBERRE G of %ﬁf)&ﬁfﬁ nt with a

tabol i c conjugates, for exanple, glucoronides ang
seiringeeandwhi ch can under reversible conversion to
conpounds of Fornula 1 are contenplated in this
af9SILE BXG.a30. is ‘4 Bidearidw steoveinp avilved fluid dwemagetiémbadimygnt with a
egfegti e.anDHnt" is meant to describe an anmount of
cBIoRS GAECEPR 298 FFnosi ti on of the present invention
effective to antagoni ze CXCR3 and t hus produce the
desired therapeutic effect in a suitable patient.
"Manmal " nmeans humans and ot her mammal i an ani mal s.
"Patient" DITAILED DESRRIRFEIN &FITER EMBODIVEN T5it e
means a physical association of a conpound of this
i (0962} Thevali¢dhflgideonnechus dessabekidreimhachd @msidetuds

A R R N R AR
CedrindétBr. | THd il Sorkdife SR MaleRd WE the VARl %g%{!:&mteétor is self-

i sol ation, for exanple when one or nore ven
nelpeing pethakit ensuresothploninimal anrounkreofftujd renhain ab any exmifsed

t N okid, .7 Sol.vate". enconpasses both

St E8 cobluca W e G BV a! Bl RRBERORS Alserinert fgm en
eappngyriate finaldicdnablier, $igd Male @Bnhdeedryeds 6fa pRltedt 88y user from
nmet hanol ates, and the like. "Hydrate" is a solvate
wherein the solvent nolecule is H2O The conpounds of
Formula 1 formsalts which are also within the scope

of this invention. Reference ¢o a conpound of Fornul a

1 herein is understood to include reference to salts

t hereof, unless otherw se indicated. The term
"salt(s)", as enployed herein, denotes acidic salts
formed with i norganic and/ or organic acids, as well as
basic salts formed with inorganic and/or organic

bases. In addition, when a conpound of Fornula 1

T " e L, L 1




Compounds of Fornula 1, and salts, solvates, esters
and prodrugs thereof, may exist in their tautoneric

wo oroai0gdsss exanpl e, as an ami de or im no etherPCT/BE1006/005153
such tautoneric fornms are contenpl ated herein as part

of the present .invention. Al ereoi soners (for )
exSrpAsEre igaairRtiEie Tapiags §}1146pff§1_@ahe RSSHREP Jagarousigs highly
I k&ic Blugh REcIPELHENM uked 'ﬁp%éﬁﬁﬁh&hmréég?ggtﬁ}A?Q%s%ﬁ%Wnon-

salts, solvates, esters and prodrugs e compounds
as ewigtent ersthe Iserfacel afshamdlesohvert@s Adfo, thodily floifisusysh as blood, are

sug s .those which may exi.st e to as tri.c. ..
SRR 5 R ke Y U, (P BSNERS iSimicing exposur

5 enapotenteilllydideassdtbldoM) i T i dOvhidct @ \e@ibddth&ifts ARSEP&Eherein
of asymetric carbons), rotaneric forns, atropisoners,

andllew sihemagnglswebbisg ps onersided svveldring becatsahetsiane mimdmal
o SRELof WS UL LI MNOL B BABRIAOTRAR gPbrencea

su i all. r f other_i.soners, or be .

> oA el o ARIS2 ot Bt wasf Bt o R ol pubutar

Or nf¥dIRF 3 18Vifs haThngS 1 B hEPLIGAIBHEMbINE Ght ERbpsdt£S 8nd second
of the present invention can have the S or

10 cofferpashaied bhpesitionetliferaeprdly of Hre firsisteped 4rea form groove 17. The
Re g ] e nsalt” .
SRR AU LB TR B 0GP B e, Dot
t onegnbel hys e petibert heordpising & daliag elit £tbespeaddnd closes access
prodrug of enantjomners, %i)er eoi sonmers, rotaners

t athrong e proximrkadof the yhular member. Base 6 ¢fhmelpstis member abuts

co : hr
CoMNDNE L1 RIGMG LahRARLIAh ITSHLHL
15 conpopnsts lateiaBy gxtendiop dwdsdal positionsd agtroximavdly midway between

st e IR SR T D B A 7
| ndus ab esayheRAEnuIhNsHAPE LSRN BRI shiRe BHEFE N receives the

i nvention discl oses conpounds of Formula 1, having ]
cxturs 1arpey einstehing of theielastic srembepHagsd é et pasitidngd approximately

ac kvat.i ve.thereof .. wherge t.he .vari ous

a7 B 8io U AHAkOH R LGB % A BirbinE kb P, Crogye 17
20 anchaibeayRnichtalle vd @AynymaBis EIB! tapéredf B8Ry caf)@r kfay be square

present each is 1 ndependently selected fromthe grou

c

ofdh sitberigbudar membgriapd elagtiqmembat a6 ,secaar%b&ryiptelg@ﬂtedg\yﬁﬁ housing
h | ]
a7 Sy 1SV B emed M NERRS b HRYGHAPTY bt base

hetl 2 obtheytthuldrah@nbaycl yl , het erocycl enyl, urea,
-S(O 2al kyl, -S(0O 2N(H)al kyl, -S(O 2N(al kyl')2, and
- C{ml_S)l]\l(A&l):ﬁmciba?,l dystichilerdb@ thRdy BOdiestiyRRthcheRlo arRduRdar
are independently absent or present, and if present
25 eanember flgngsyeitheuh e housieg member. f Adsabmeat wep bp, for example, by
co . . y '
ny AisShver GelBing: v it Sond e ¥t snadBe o oBpuiEY 1018 B R ber 19
ﬁn‘imtludyb thfemf) attaolintbnis dik&hajﬁftgia{( Ydlr,engﬁ(i@g) &Qﬁ%’cwllekfelmale
eterocycl enyl, urea, -S(0Q) 2a v -S(Q) 2N(H) al kyl
- SERYPSRICL AR IProtrusipng 22@@%@#&(4&)%9 émhpﬁwssﬂgﬂpﬁ ofAdepale
e .
o SO e e FoE, LERRETE ST REREC 1 3y proggpsion
30frd the group consisting of H alkylaryl, aryl,
het eroaryl, -(CH2)qCF3, -(CH2)gOH, -(CH2)gOR3 1,
-(CH2) gNH2, - (CH2) gNHR31, -(CH2)gN(R31)2 >
- -(CH2)gC(=O NHR 3 1, -(CH2)gS2R3 1, -(CH2)gNHSO2R3 1,
- (CH2) gSO2NHR31, - (CH2)qg-am di nyl, al kyl am di nyl,
cycl opropyl, CH3-cycl opropyl -, -Ocycl opr opyl hydr oxyl ,
‘cycl obutyl, -cycl obutyl hydroxy,  cycl opentyl, and
cycl opentyl hydroxy; and g is an integer from1l to 5.
I n anot her enbodi nent, RlL and R2 are independently
absent or present, and if present each is
i ndependently selected fromthe group consisting of H,
al kylaryl, aryl, heteroaryl, -(CH2)qCF3, -(CH2)qOH,

NA NN A



ENA- 78, GCP-2, GROa, GROb, GRO, NAP-2, NAP-4), and
t he G C chenoki nes (b-chenokines), in which the first

wo aw6088sser ved cystei nes are adjacent resi duesP(CHUsgmé/oomss

MP-1 a, MP-1, RANTES, I\/CPl,I\/CPZ MCP- 3, 1-309)

B o] ST hrnden nol o Toda
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psoriasis. Thus, CXCR3 represents a prom sing target
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am noal kyl, am di nyl, aral kyl, aral kenyl, aral koxy,
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Formula 1, or a pharmaceutically acceptable salt,
sol vate or ester thereof concurrently or sequentially
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ag¢nllan HlasticmeembertlRé, ipaingenforeandtead 428 and ceairwvgrdly positioned
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such terns is independent at each occurrence thereof.
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acceptabl e salts, solvates or esters thereof) which
are shown along with their I G50 ratings. The I C50
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as well as nethods for treating di seases, for exanple,
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i nflammati on, and Sjogren's syndrone), tubercul oid
| eprosy and cancer in a patient in need of such

wo e@asssst , such net hod conpri si ng admi ni st er i PQT/US20061605153

pati ent an effective anmount of at |east one conpound
accarding to Formula 1, or a pharmaceutically
ac d8pYH ey sliding seala wathin the snside ditmeten6f the ielastic member are

i ny j Vi ho it reating, a..di sease )
ol SR, B S0uRNE th 11Gs 2P R 2820t 1HR1A TRl Snege with
di shaesernaheufind of the ditulir hérBber N FIGY. 92584, Gh@3697, three seals
infla tor i sease, gr aft rejection,

b |
psdfy $OVeL Ify1ia>¥g CHP% gmepdiptent maree gliding salssare used to achieve

sdelipyestell BRI REESEIRE 'S%l%e x)igf‘r)rﬁh:}; E&P?‘%@%Br%@”%gﬂ ’thett%) ang bottom

tuberculoid | eprosy, o cin t

di aéal egqdwits phihertelmilagnemberasidt wall)osien dischgfgddl Wher N

nee Se%éas c,[kgl t{@at rrer11t, {%ucfg get hod . ) )
conpri ﬁ’?éa FP N 873 hi5ORE R 8O R¥iat copquitiaue thevtap axial
aneyiduifind(td) ofothe nR¥eh \ é}fdﬁg% |

Formula 1, gar a. pﬁgj?%raceut ieg’g ?Hggsgept ?alecﬂg)ar%@?r?s that may be
s ol8pRgrated froasyasious lsewrees — sushaw symugel pressores cyUpuhp plessures, etc.

- [ ' l. df h
0 b 3 S TR A G0t i c

15

dr begkw the BRkid iefhder Aitidel Mhe aATHAlEQEM STHISSH S i i
sel ective inhibitors; X-1 i nhi bi torls; Si)?lma@pg%a?blockmg fluid

i miloMoReEWpsehs pprased sprduits gad prmenting fluid iflowt thragh the tubular
antle - , i nhi hitor .

c otrn%eimygg t gvrilg |ﬁg S, %F%%g g g%:é 4o g F%@ ?teg’ﬁg?rgﬁkﬂg seal moves below the
i nhpgiitgobthe GBRomelppadadwenduit)iallotBipSluil cOmaRIntation between the
r eésgnse aggei fiers; anti-inflammtory agents and

t hePLYB RS &% UPRRLEHA coatlybe PriERe versa.t Flee wines pral Grlosest to the
di stlosRaeo®s)hesh ' ' yridin
compound s,e ?j [ s}?f 0S eﬂglf esé g%b%ﬁ@ gn? &agy g?i@&\%\/lhg@n%taa %‘éﬁb?e flow

t heathdlatesaliynextersinemionstilo penduity bettveen tHeatpper amdaniddisseals,

T L T —
1, 5-diazabi cycl o[ 4.3. 0 -5-ene_ EDCl =
D ST e o omiepace o

20 N febbighdbiBAgN orlstidiched configuration. %lhhﬂlg}rl] gpt to be held to any

25

30

, 2, 3-triazol o[ 4, 5-b] pyridi ne-1~ylne
N- theeryyaribslitlartasbeliavnd Hiex stfdiciing ehsisn iuimerdYepatalte and

= droxybenzot ri azol = . ,
di %§1°oﬁ?2yxl§|68%‘¥3§g‘f‘?ﬂi‘ﬁéesﬁi@%l?-%&e Eermish W Fetygip g glosed
hyebrifigeraiBiach #mé e donBetio i ' ' n =
D net%;a}ff, or mami de LAHe 11 tt%ilgﬁagﬁgnﬂﬁ%‘%aﬁ%rw&éﬁ%“’ a
NafResiveFonfgeration neimedlytrosujts dn bimkding seniyaBision set and an
sogli ' H%CN:soimcanooroh ride )
Lg%?%ﬁé?ﬁﬁ%g'% F{i%%‘?%g’% 81%6%%’“@9#8&%% RS us, by applying
p- steetabénpefordel onite edantic nRmibREtohsistdr® k@ RSSMLH B51¥es will b
chl oride PPTS = pyridjnium p-tol uenesul fonate m CPBA=
m ZREEH B8 sty atione incopfypghio buckling or compressive loading forces
N hith oy a1 iRy agodipgar boxami de CSA-

| ' =

canmphorsul foni ¢ ac sodi um hexarmet hyl ‘

di @byl Az HRVE=, Hi. Resql yti on s, Spegtronetr
L A R e 3 S  AREL s
Refsarh tid malbasin&Res bf by b f HéanhaneeRlA! AKitretchable membrane
Di sg chl tion Constant faqr substrate/receptor conplex
pA2=""1

Besevduch may e pnohoseddetyeenkopsinguetaining components and/or
Phar macol ., (1995), Vol. 294, 329-335. G /mol =
Curie/mol (a neasure of specific activity) Tr=
Tri phenyl methyl Tris= Tris (hédroxynethyl)aninonethane
THF= Tetrahydrof uran GENERAL S¥YNTHESI S Conpounds of
the present invention can be prepared by a nunber of
ways evident to one skilled in the art. Preferred
nmet hods i nclude, but are not |limted to, the genera
synt heti c procedures described herein. One skilled in
the art will recognize that one route will be opti mal

- I T Y o o s e



are hal ogenat ed hydrocarbons, ethereal solvents,
di net hyl formam de and the |like.One skilled in the art

WoOwR00b/088860gNi ze that the synthesis of conpoundBCD1S2006/005153

10

15

20

25

30

Fornul a 1 may require the oxidation of a functional

oxi dizin ts .incl
SO P e S et B8 crpbied TaE TGS 2% HWhen
| i kﬁuﬁéd BOmBfabkdne 588tcAbe, aRlivh&Pi&ic8PAYE Qﬁémfeﬂfbrﬁa%lastlcally
reacti on are hal ogenated hydrocar bons, erea
sofsféits, water and the |ike. The starting materials
and the internedi ates of a reaction may be isol ated
anﬂ)lﬁﬂl} {1 vasipup embediinrents hmmdescmbe@mmd areaipli‘ﬁedlmmFMSl 18, the

in butntllmte fo. fi distillation

cr %ltv %} ﬁl g PP TOr SRPRHTS glatre%lﬂfx qu infegral gyjifhe elastic
matneibat. STleae htg@ 1@5@1&@%@6&1&@%]}1ﬁhdllgva?%%@r'l% normally
means, includi ng physical constants and spectra at a.

Getisriace mathidhs freiing edeepndifacans m@madmcmmeetoPyWh&n ierced
sth {E%E\@ﬁﬁ é&ttﬁé:’fe}[naw @cn?lgét&d t}% lggspﬁbeg%ﬁaaﬁ PO% Iﬁ%@ﬁme@astlc

I I mbmbénbetweemﬂhﬁmmibmfsezgﬂﬂe 616 ang tthe/RighltBertby opemng the slit.

ﬁ;eglgbl >tbe react| Qn is carried out in a solvent
aéj 5138 agRulppaing aroppdths reé@@ﬁ a@rrdwer orippderabityatf

as t
IR BRSO e SRS o oo
padll &mwcame@tatsandmeecﬂe-rfmb ivelvk ylcs1gﬁs’msrthé}ewl ﬂ@ 1DHAHIDE

; t he chl B
cabisofRe BT e o B, HhaQvEstRe Hinis i iebwiang Rsriomal

( FeonGhdneat ) (HEBM1RE hiSEConbbib Py AB! iR rende FLARA"
of structure | can be reacted with a conpound o

stengagementXi | to forma conpound of structure VIII.
Step B. Optionally, if the product of step Ais a
p r0162]t ‘Bt lp'gpkat@all)n@{tafdixg fromtthe elasticl medb@raa¢ &ehicaat is

r ed i:/}\,hfgcb r2is b nz%il substltuted benzyl
PP E e, deefie’ BpArE s e LA toP GHE T e vely, they
prxe@ﬂa eRtefd rdiyAIyQHRRWadNForh thel &ﬁuﬁffﬁ%ﬁ&: tﬁé tBuBRhRIMRE. The

such as Sal | adium When Pr2 is ethoxyet
ddpgvmay: be pesidensdipsrpentisvlaeth thy sh@amrdemo wiaximize slit opening.

trinmethylsilyl iodide. Wien Pr2 is t-butoxycarbonyl
d e[ﬂlQﬁ] dotviagouscembdsémeritt et andulai tdilad istisedNr agdintiple UERIGS. 19-

ForlthdBReRen SRR P e Brisaressvinangs imparted by the
Stshldﬁigtséﬁs IMdyite 1ﬁ(ﬁ'€£ﬁ%§d Wbtagklﬁg {igtd?'b?oﬂ{imgts[l 0%hese egls,

in the presence of a reducing ag conpoun
ofblay by dront mtexnalvnﬁeqsm the séajiney b elinGimedadr reduced as the

c am n react.ion, are
B O 0 O B AR SRR or e
appnoarmhernbdry The I@Sﬂdtﬂdﬂiﬁﬂloﬁ&sﬂﬁé feﬂﬁl@co\fmébtegto[%r{gﬁéé Hﬂ‘l? with
St @C(Whe R12 pi perazi ne of structure IV

£ ePnRFioR logk I%@Fé(iﬁewlme lsqepmgtthrr elastic memher S;me@beah oem

f d of
OB b SOOI SRR

t hmblodnmnts; theatngile leatls |marpt1$eadfﬁqluﬁﬂn3t aﬁpheafana/op Hi%&[tﬂﬁéd‘t% the
ruct e IV and. a kg% one of structure in

@ﬁé L, {97 KA. & Bsigerricdetrichabln drngge ham@g the entire
S @laﬁﬁ@ Fneﬁ%@f‘maft?nsm?ﬁ h)(#lcﬁﬁ@naﬁ 1‘3ﬁ bblect the %ﬁ‘laﬁ]é)wn%ector or

Subsequent addition of a cyani source suc

dinpedlerfiien valkve ﬁudrtlwmnuldecdfafr mayd)edowemlha)mj ifdhe@female connector
structure VI where R12 is a cyanide residue. Step D A
protected piperidine of structure VI or structure Xis
deprotected to provide the se&Qndary am ne of
structure VIl or structure X7 Wen Pr2 is benzyl or
substituted benzyl deprotection can be effected by
reacti on under a pressure of hydrogen gas in the
presence of a catal yst such as palladium Wen Pr2 is
et hoxyet hyl deprotection can be effected by reaction
Wi th trinethylsilyl |od|de V%en Pr2 IS

. - Y Y Y L e o



chloride by treatnment with excess SOCb and refl uxed
for 1.5 hours. The internediate acid chl ori de was

w0 e@eNgssstvi t h ammoni a (aqueous) to get the priP@Er/YS2006/005153

10

15

20

25

am de which on dehydration with excess SOCI 2 at refl ux

[t eneagid geaig: agelstonisy ghghE g Iy bl A eystem
Baaareqsmga&em Byl 118 kisabAThe hasgactotiad ma;z b3 nfdldddl foorn a
cyano pyridine 4 (20 g, 95.5 mmol ), 2-S-et

ptherercpkistie respr ca’paayj@e epaspegtedpy msgqtﬂgncg@ma [the\]cq)()@aas RELGf the

cfg%%%ﬁ me@%@%iiﬁ{s ézgt'{ 6%&% }ed?é(gef ohia ﬁslﬂog%gxﬁ)égﬂm%hep, and keeps

Gh AndiIR! collabbhRb Mpoemehamteﬁihtelﬁﬁh@amﬁﬂaﬁ%oﬂamrhay bnd
1,4 dioxane (475 m ). The, fLask was e wdggfd W'ttg‘ annular
ohppd Do a6 FHIdAEH Bdhe Slassgnen BEPER D geR
d
R DS RaerE bl s acge imt st e

Cigtd i eorreﬁbmcﬁmg tlrcamﬁemsalaecmsem wateeait trotha Hlapge, keqnipg the
cr ude pr oduct E%]{l fied,

agﬁ%%amb a&thB? /f“HB% Fi‘%“r ¥t ST de
hﬁ%tef}s et a?ﬁnﬂt@(‘b&@&gfﬁayt& Bi)ﬁ:lﬁéd ﬁt&gséﬁuﬁﬂg g adliesBge (OV,

e title conpound me, MH = 1 Pre aratlve
BExyanpharylate, &N)io a mrcmrnﬁremral WQ%SWQSIH@@(W@FCQ% @1653 %5116 n’&’*r@ber

N- B di 6
oy R s BB B A AR 126 sty uatuPends
akcé@@@etfaﬁing?&nfpdﬁ@ﬁﬁs keMe medulad sudlar &agebmng\as(o@ed ))r

.5 equivalents) was added slowy with stirring.
Tﬂmlnggilbnqeﬁ@eBmﬁéﬁséW bleds allowed to stir at 600 C
for 3 days, then treated with saturated sodium
b [amnp Boasimphoibuini comnber pEtheigusse: the fameale gprasctor is not tselt

hl.oride, a rie A
TR e et S PG RD: MR fed. 1
apd bb end@stbsiida¥@h M\Jeﬁieﬁﬁls liiye febwls bf ihb mmlfdfen@ﬂlamlmector
on silica gel using 1.5%then_ 5. %rret

.arn
mebgagewnet io heompener aléuStrn‘@dém a@ﬁf 1gYeHr E’élys'&(%ls gr gther
r d
o Soceting 1 S ptdpg pl R TR Pl For AL, ot o bt
NnBoClubi fRiptodé oethe- hm(lang 3re&ﬁsog forlstmplicityp ht, shami in all figures,
1, 2- dlchloroethane g % was stirred at 6CI)C
f but Bovikuaderagod ES‘P dife rﬁﬁf -eagent NaB(OAc) 3H (

.5 equival ents) was added slqowy Q,ttfg stirri ngﬁ,'lé
r 8105 .Ai@wggﬂsmqamlmﬁy eaqhoeimt% ¢ fpvention FRr

3 oy i bthose skilled i
SPToEA O AL kaltoft . A8 B iticlodt B hose slilled in
bitkeafidla g en @i datibonmbyp bp htaﬂl@ to thr tdiszlosediembodiments without

met hyl ene chloride, and dried o sul fate
Tilepartng & ha 5°qPe o6 o TLETRHER 1?@%‘3&?3@ EaamsSa claims.
and the residue was purified by flash chronat ography
on silica gel using 1.0%then 5.0% nethanol in

nmet hyl ene chloride as the eluent to provide 8 (5.39q,
81%. M me, MHH = 467 Preparative Exanple 5. EN =
nitrile A flask was charged with 5 (1 .5 g, 6 mmuol),

N- benzyl piperidi ne-4-one derivative 9 ( 1 .59 g, 6.6
mmol ), and 1, 2-di chl oroethane (12 m) and was stirred
at 600 C for 30 mnutes. The reduci ng reagent
NaB(OAc)3H (1 .5 equival ents) was added slowy with
stirring. The resulting suspension was allowed to stir
at roomtenperature for 48 hours. The reaction m xture
was diluted with nethylene chloride, then treated with
saturated sodi um bi car bonat e lution to pH=13,
extracted with nmethyl ene chloride, and dried over
magnesi um sul fate. The sol vent was then renoved under
reduced pressure and the residue was purified by flash
chromat ography on silica gel using 1.0%then 5.0%

met hanol in nethylene dichloride as the eluent to
prOV|de 10 ( 1 789, 62 96 MS: n1e NHH = 476

T L T . Y 2 O I o, o o



dichloride with 1.0% aqueous NH3 as the eluent to

provi de the di hydroi m dazol e conpound 21 (206 ny, 66
wWGOQo0MBs88ss €, MrH = 559. Preparative Exanpl e 12PCHUSMWO6IGD5153

bottoned flask was charged with the product of

Preparative Exanple 11, 21 (1 15 ng, 0.20 mml) in THF

(4 |€II_)AIMSthi um bor ohydride solution in THF (2M 0. 41

ni xtlu r e%\/\)gg‘t’) eé‘%‘?%@%&%? %? g@ rﬁr?‘élﬁ%lgﬁgl?d ?1 W cor%ﬂ)i%iq%o urs.

The 1 eag hiMarHoXsibig Bavm@ afh Bewr gufiae bedlanrnbr surfikce,of pré®imal
HCl and stirred for O. hours. Saturated NaO s Iutlon

was added qnéanéﬁudusyaléﬁ@ the proximal endsagagshle pih a female
5 extract ed c%&&l hyl acetate. The organic |ayer was

dri ed over nagnesi um sul fate and concentrated under

reduce ptsdatmeemben @onﬁsﬁ&ﬂmﬁhmﬁhqohndsfﬂgexdmtyisﬁigas h

chr omat ogr aphy _on ica gel usjng 1 00/ %
met hanol |3r’|13r¥é9t1ﬁ9’il‘§'ﬁ {ebefived aprogwaaliepd, ag 6%5&38%% NH3

as the el ugihd QuRtQVigle the 22 (71 ng, 65 % as
m xture of di astereofers. The di astereoners were .
separ at ed dmn‘pmﬂb walleenwanit forming amypper enddavesr papesing ¢onduit,

et hyl acet % d| hyl.am d t he el uent

10 v v o Nrvallleinenspisgiahe dria el fud B Bpes il tower il
bottomed fdsagkitwas char ged with 16 (100 ng, 70% acti ve
am ne, 0.18 mml) ['ithium 2-am no-6-chl oronicotinate

23 (57 fpelagtiqmenthel comprising: at i on bel ow)
1-[3-(di net et hyl car bodi i m de
hyEJIr of:hl o“@fw?g'gﬂﬁ)a%%% nrr%ff)l ), d

1- hydr oxy befzgerstéionl positiodedrat thO re¥erdend Jecurable within the tubular
N, N-di i sopropyl ethylamine (0.5 mM), DV (5 m ). The
15y esul ting ]%%‘ISW& on was stirred at roomtenperature for

16 hours. |
acetate ( 130 l%t a)?é?gﬁ @Bt‘ghl\)f\lﬁ%&v\g@iaﬁ% Zﬂ){(éZ n}’MrtsﬁkfﬁferBf the elastic
conbi ned angaheéradjayrtbe etegorkuiface ofthe tu’rm@memmbnr

sul fate, and concen at ed.in vacuo The

U 11 ed Y PieaghBHp RaRasg FoHRRer (e e 1 igmeter of

1.0% - 5. Ofe WRbulA R mbeR eRRLBY §8MR8e Hbsitbdi foRyaMIfyTrokn Q86 first

aqueous NH3 as the eluent to provide the 24 (27 ng, 27
2099. MS: nileteraliprpreirgding slidingprakat i ve Exan'pl e 14. EN

=nitrile To rou ask char W th . .
cthyl ene ot 4B Eper BT Rengh enare LREindlh g gglgtionship
(7 m), soith kifpprekintal nebivib uﬁiumnmmbdrmdaept ane (2M
4.81 m, 9.6 mml) was dro@ﬁged over m nut es_under

nitr ogen aQW@%H@P@ld(Wldgﬁﬂ by thefist léﬁ‘?fallymoﬁ”#@ng sliding seal,

reaction

o) o g Gl orByBatdiicrtith Ald S dehfiod of e Bt per and
25for 16 Iaﬁlaﬁmlaermelasmbamedlmmasthemgm@IbMemthe dlassic theenber and

was dilute vvlth hyI acet ate th wat er. The

organic |a hgpsipge @rcm&gh&tp Tnee secdionyfhe annular
sol vent wag
the residue lfv'c\lgg mr? B \2%1%5@55 ﬁlg Qﬁﬁgﬁu@{"gg‘?g Bﬁgi/ ﬁ%%lasm

silica gelmambeg 1.0% - 5. O% met hanol in nethyl ene

di chloride with 1.0% aqueous NH3 as the eluent to

provide the amdine internediate (2.25g, 62% . The
30am di. ne ThakareR ¢akd &n&’@c&o@@@dlﬁﬁﬂl IWheReid ThainBPMle ShRRAds
flask with p-TsOH (1 .1 g, 5.82 mml) and nelted at

130 0 Cspased 20ingludg e mtesmd iveallredetners @hd etilepsi agronjan of the upper

Soruti onPee RN A DRhR P Y BRI R

as the organic layer. The organic Iayer was dried over
magnesi um sul fate. The sol vent was then renoved under
reduced pressure and the resi ddé yiel ded i midazole 25
(1.24 g, 8 % . During the acid nedi ated cyclization
t he deprotection of Boc group was al so achi eved. M5:
me, MH = 375. Preparative Exanple 15. (Preparation
of Conpound Nunber 1 of Table 1) A round bottoned
flask was charged mnth 25 (45 ny, 0.12 mol ), 4-chloro

s o ~ A~



sol vent was renoved and the residue was diluted with

et hyl acetate, washed with water. The organic | ayer
wormenisssssl over magnesi um sul fate. The sol vent POEES100&005153

renmoved under reduced pressure and the residue was

purified by flash chromat ography on silica gel using

1.0% - 5.0% nethanol in nethylene dichloride with 2.0%

S0 5 W Sy SO e v
i nt er medérasle camfedion ehe( 6t lawrall. protrudihy shdisg Séal bf @ ehstic

70 OCwth triethyl orthoformate (.1.98 g, 1 m) for_ 2
hours. - TesTaleE IS Rostioneh o EhiBI %P’Idsc%f@l?uﬂlﬁ?“@. beswegnghy lower

5Was add%ﬂdﬁﬁ%g%&kﬁ&&ﬁmﬁﬁ 700 C for 16 hours. The
sol vent was en renoved under reduced pressure and
the residue was purified by preparative TLC on silica

el usi 5. 0% net hanol in t.ny] ene dichl.oride wt .
0° ook Do e b RS Cectol oY b SHEsTR Gt A eP s vt
40 (16 H&nald cdnidéetor MR mVdie Stlduit o e dTAsBR AchibeY & positioned as
Exanpl e 24. (Am no oxadi azole formation), EN = ester

To a rotmalldwflushesmmursaliondetreesndhe koiveer gadiupper laxigl conduits.
10(600 ng, 1.28 mmol) in nethanol (10 m ), hydrazine (41
1 ng, 12.8 mmol) was added and the reaction m xture

was 55t i Mmheaakied Malcdmectd Qo aifsS], Witikedin S@fh€ disengagement with a
condi ti ons. The solvent was renoved and the residue

was di | demgegprnectes thpfshlatesalyarpedingsidiag s¢gl ofthe elastic
wat er . (& Ar.i ghesi
sul fate. lg&s &gﬁ%@§gikﬁﬁé%ﬂﬁéﬁ%%§%ﬁ%h er reducé%lﬂmlo“mr
pr essur end apgetaxiah eorduite byransteetchidyy off thz eldstid vhdtber) .
The intermedi ate hydrazi de was redissolved in
15methylene chloride (1 .5 nl) and ethyl isocyanate
(0. J. M Thi valveg iyt RESdr YB3aifHcherdh bREags eht WitH a#male
roomtenperature for 1 hour, triethylamne (0.35 m),
di met hy lcosueictow pyges dheen( B2 coligr aad doqyableConduios! thg plastic

wer e added .and stirred f 1 day., The.r,eacti.on wa .
i 1 ut od LR s noraby Bomhe Probla et R LRI R R R rrglongating
The or gapieastladyeRion\ethélElagitt AYRAberEd hiugrtwaﬂaé Rember.

The sol vent was then renoved under reduced pressure

20and the residue was purified by flash chromatography

S 0 At o S T e
V5. M e coMiiddidr Z@rthdrhepadestsiidgblirpasibting the moyabld ¢bndd to

> , H2 The oxadi azole 41 (0.12 g, 0.23 mml) was )
di ssol vaerlids Fdeasbmpgrtion o5thelywetrppposesieopuit, at least a portion of

round- b : [ [ : :

{roat ed BrEIEAR PR L BE RN ol BoHiehC xR fuid,
25stir at comamnicanipe fi@inthe pfaximdl dndurfshe Tbelas pbrtiento thefemale

evaporated and the residue was punped under high

vacuum C8ETa yel | ow foam of the de- protect ed

product as a multi-hydrochloride salt (0.1 g, Quant.).

The internmedi ate was taken alongwith Iithium

2- arf. no-The vhlved omile eminaetoras @2imed in OlaBy 1pwberein engagement with

preparation bel o triethylamne (0.32 m .3 ).

b i e Spiileior b S A Aot gy Froh B Brdimal
30T esul ti red $othetthmNaaembéricldiRgting at'leQih berivaI oTihy dastier

12 hours. The reaction mxture was diluted with ethyl

acet at e MengErApeningdhe el veynembeg pesitipirg thefirst lategally protruding
conbi ned;; q ' [ r L .
sl 1 a1 o GRS RoorRARE of B o BB Ron FAPRT i i
purified by preparative TLC on silica gel using 6.0%

7N amoni a i n net hanol solution in methyl ene

dichloride as the eluent to pré¥ide 42 (61 ng, 46 %.

M5: me, MtH = 574. Preparative Exanple 26. (Hydantoin
formation), EN = CN 43 44 N, O Di net hyl hydr oxyl am ne
hydrochl oride (125 ng; 1.28 mmol) and ester 43 (430

ng; 0.83 mml) were cooled to -50C in 10 m anhydrous
THF. | sopropyl magnesi um chloride ( 1.25 m of a 2.0M

—— - -



A pear shaped flask was charged with 12 (517 ng, 1
mmol ) and trifluoroacetal dehyde ethyl hem acetal (0.17

wWorRqo6AssBssmol ). The reacti on m xture was heat eBCHUSDHRG®S153

5

10

15

20

25

30

for 6 hours. The residue vvas purified by flash
chrorrato a ilica usi,n 0% - 5.0% . .

ot hanof I ATIGEGR Bireris i oapPiRd S di ndaial anstuis el e
as the elyn@hitmdngbaer ovi de the product 55 (201 ngy, 33

%. Ms: mle, MtH = 615. Preparati ve Exanpl e 38.
Alternate Piperazine Starting Material: Step A H2N

Benzal d dde 0.4 .
col ot 1 on T gt el vonpgerfhof U e BB el b vich o
0. 18 nolfgmale cotinectorB{e ﬁrBOl@tel’dl])y pra"dﬁ@dlﬁg blidihg @ea\l\@sposmoned
stirred%?,t 22 0C for 19 The reaction m xtur

cool ed RUAEETI4EP ?tJ%a%P@FUOBQf Ehedipterasd wad elesesn ﬁf the tubular
triacet gqxyhrohydride (46 g, 0.22 nol) was added in
portions over -15 mn. The cooling bath was renoved

and the mlky white solution was stirred at 22 0OC for

Cnad0” T TbE e inal b SR okt 4 SlRehn M ERE eeoggiBent with o
partiti enege BSIAVERR tﬁétﬁ%ﬂa{eral@q;r&ﬂfﬁdﬂ@ thﬁn%sééﬂs ﬂosﬁ@ged

mL). The aqueous | ayer was extfracted Wwth
) . Theeaawudbuel 4t dpeta persomdf s lesertapppsed-cohduit ofnhm twpular
NaCH (4%9n{ﬁe and the m | ky aqueous | ayer was
extract ed 1 mredi ately with EtOAc (3 x 250 nL). The
conbl ned organic |layers were washed with brine (-250
dried over anhydrous SO, filtered and
c onéént The vafveshmale qospecieiisiaamsly farthes camp@ﬁlag a second laterally

Al - benz

col or| e}sﬂs t@g?}nlgasjg gP]%dS %ém/ tjhe Eﬁ&f\c@f@ﬁ%&\aﬁ ?%HO%

| V- benzydariardlyaofi theﬁmt-ldugrhllppﬁomud{r%&hgmg&edw rml ) and
EDCI'HCl (30.6 g, 0.160 nmol) in CH2CI 2 (250 nL) was
added a solution of L/-Boc-2(S)-am nobutyric acid

(29.15. 9ThdvaAded ARle coNRES RS cldiRCL, )ﬁn‘tﬂbr Qt?%%lginé %219 cma}erally
The reaction m xture was stirred at h

Addi t i opratruNBgelidingSpalam the buerjariof ﬂmlabtl(fm@nl@;,r p2dtioned

wer o aabayady pERe i perfordtlgikal i syl of e

under rﬁﬁ&ﬁﬁ%ﬂrﬁgﬁgﬁﬁ and the residue was dissol ved

in Et OAc. The organic solution was washed with 0.5 N
aqueous HCl, saturated aqg. sodi um:arbonate brine, and
was {ghe ' r di .

Su bs1 téq uglr%?wtdis?% I?Iéﬁ S %Hgéfnrgjoggf]a&%ﬁlf a ef%ﬁ h§ 3“8 member further
col or | esamprides Thgtemlly exadidp pscttusre. i n CH2Cl 2 (200 nl)
and HCI gas was bubbled into the stirred solution for

1.5 h. After renoval of solvent under reduced
pregaur he L4 I pent i

B okt (ST Ay bR U BiRAy dniR BUSRRIRRAILE upon
The m xengagemamt veith & feachl@atomectbosurfde haxiallyedigplgmnite laterally

| ayer was s rate washed h br dri ed ver
anhydr o?fgerﬁﬁ&?m PR EPUsie %&Wéﬂt Flﬁftécdn?@ ?f Fve
Compound A35 (21 .9 g, 6 1%wver 2 steps). Step C. A35

A36 The di ket opi perazine A35 (21 .9 g, 89 mmol) was
di sd&l vEbe valv lsﬂatﬁH{On(lmCIﬂQ almﬁo%dﬁeregdﬂrgrelusmmenﬂaenﬁmher

g, 267 Jyae ed ca i ons, over
T30° m n0uhhrlsef B3 R ERE b RerooBitna e RER B 0e oy
1 h, at 65 0C for 1 d, and then at 22 0C for a further
24 h. The reaction was quenched by cautious dropw se
addition of water (10 nL) over 1 h. 1 N aqueous NaCH
solution (20 nmL) and water (30,1L) were added
sequentially and the m | ky white reaction m xture was
stirred at rt for 1 h. The white gel atinous
precipitate that formed was renoved by filtration
through Celite(r). The filter cake was washed
copiously with EtQAc (~500 nlL). The conbined filtrates
ver e evaporated The resrdue was di ssol ved |n Et 20

NN o o a Y B




expression vector pME18Sneo, a derivative of the
SR- al pha expression vector (designated as

WP RrELOSIs- NCXCR3 (N-delta 4). |L-3-dependent POUES2006/005153
pro-B cells Ba/F3 were transfected by el ectroporation
in 0.4 m Dul becco's PBS conta| ni n% 4 X 106 cells with |
20 #f ofhgatvgionals crmectes of Klaga |l wherpinjha yatvg nrg@ber comprises
Cells E pul sed at 400 Volts, 100 OHVs, 960 nFd. The
transfected cells were under sel ection with 1 ng/m
(418 (Life Technol ogi es, Gaithersbur g, MD).

(A18-resj sta Ba/ F3cl ones ened for. CXCR3

exphéssilyg v BS’GQB@&?‘?“&“"‘E}P% féc[@fsq“]‘ the Iiliﬁorf‘méﬁﬁsacross'
gLife ch;nce Product s, Boston Preparati on of

Ba/ F3 hé CR3 (N-delta 4) rrenbr anes Ba/ F3 cells

expressi ng human CXCR3 (N-delta 4 ) were pelleted and

DA bR A g T R P e R
tabl et Rah tHORmAle co(nﬁ@&&r Zp'éﬁgme"ﬁﬂﬂﬁtﬁhp‘ﬁn disedigaseapk inéth the
IN at a cell density X 106 cells per m. After

5 m nut @malm@qma@tpbeiosﬂsthwlt cells were transferred to

4639 cell disruption bonmb (Parr Instrunent, Moline,

IL) and applied with 1,500 psi of nitrogen for 30

m nubHes ThOvAIeE] mhRI@an&tdd dflciimde biheginde viabrronanbdryecomprises

centrifugation at 1,000 x g . Cell nenbrane in the

super nat 8hek-hidlsvakedi ment ed at 100, 000 x g. The

menbr ane was resuspended in the lysis buffer

suppl emented with 10% sucrose and stored at -80 0OC.

Tot &0. pridiceialved amde oémmationas dhintdden wkaidrlamdergirsthe elastic
determ ned b met hod from Pi erce (Rockford, IL).

15 Human  CleepRbe {Nﬁ%ﬂ({"é‘e& astogyen g qrﬁii on proxinity assay
(SPA) For each assay point, 2 ng of menmbrane was

prei ncubated for 1 hr with 300 ng wheat germ
aggl2at i nihe valwedmale a@m@C@Pﬁs Heiausl in Alpimslh aherein theslpstie

O OO0, B L e s,

BSA) at tHeﬁﬁB@ylbﬁféF&&s%rﬂér@ anfilkerhRegisuMRie spun down,
washed once, resuspended’ in the binding buffer and

20transferred to a 96-well |soplate (Wallac,
Gai tzli‘er 3%(9 (fQIVecM%)ale @Rnb. JfYLPJf o[leﬁ%LSII ]\Vﬂeﬁell:l'ﬂle\cl?éﬁ‘l laf @éﬁa?QOmpnses
conpounds™in series of titratidn were a to start
the r eaatrigithor séfdiefgi®miateriabact i on at room tenperat ure,
t he amount of [1251] IP-10 bound to the SPA beads was
determined wwth a Wall ac 1450 M crobeta counter. The
| G 50 vahy @élvtz@ﬁxai%n&ﬂ@{tbloéﬁlﬁﬁlam}%r&ﬁ AR R %lle&h@secured
present ‘i nvention are given in the afore-nentioned

25Tabl e 1to fheeiastibesmbenl ues, it woul d be apparent to
the skilled artisan that the conpounds of the
i nvention have excellent utility CXCR3 antagoni sts.
Wi It hgeREREE Hfalé EOHRBEbOSY didif T SiheflSs tHel ABulaf collar is integral
conjunction with the specific enbodi ments set forth
above, maththerlasticvasinpess, nodifications and variations
thereof will be apparent to those of ordinary skill in
the art. Al such alternatives, nedications and

3ovar izt i qms vaked nfilessrdetboof @i Wivilibrdin tieetubplar héusatpdfurther
scope of the present inyvention. CLAINS Wiat is clai med
is: 1. AOBWBHESFHEVERIOUEEENgBeRaskalleto an ypRerdIRYAE
in Formy F {irnula 1 or a pharmaceutically
accept abl'e PSAIt", solvate or ester t hereof, wherein: Z
is N NO NOHor C(R29) ; Grepresents a 5-nenbered
het eroaryl or heterocyclenyl ring containing at |east
one -C=N- noiety as part of sa? het er oaryl or
het erocycl enyl ring, said heteroaryl or heterocyclenyl
ring optionally additionally containing on the ring
(i.e., as ring noieties) one or nore noieties which
can be the sane or different, each being independently
selected fron1the group conS|st|ng of N N( C» Cz S,

~7 ~\ o .
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aral kenyl , aral koxy, aral koxycarbonyl, aral kylthio,
aryl, aroyl, aryloxy, carboxam do, cyano, cycl oal kyl,
weywbosdskenyl , fornyl, guanidinyl, hal ogen, haPCHUE2006/005153
het er oal kyl , heteroaryl, heterocyclyl, heterocyclenyl,
hydr oxyal kyl , hydroxamate, nitro, trifluoronmethoxy,
-(CH2)qOH, -(CH2)gOR3 1, -(CH2)gNH2, - (CH2)gNHR3 1,
- ( CH3) q@he AR le doahEot R RBIm Y, whekdilRiHe Bgf th‘e elastic
(CH2) Cl SO2NHR3 1, -al kynyl C(R 3 1) 20R31 R 30,
C(=0) N(rmwﬁmssec@eéhmwm@weﬂ@(mm@qpm@m@md the upper

N m%%%% N&é‘(r%?%(grﬁe%‘) R30%\|(2R30) (=0 OR3 1

5, - N(R30) C(=NCN) N( R30) 2, N(RBO)C( ~0) N( R30) SC2( R31) ,
N(R30) C(=0) N(R30) 2, - N(R30) S2(R3 1)
- N( R30) @)@N@é@@l@wﬂm@oo cl@e( qunsm tibulashaysing
- S2N( R3 éx e§%ﬁﬁ Heans %%m)forwaq@ nd %1%%% Y

is sel ect et Trom t group “consi st ng
, CHRl 8iamtinent w1¢10ﬂl§f&)1al@cpnne(c@ﬂlﬁ1r31)etea§d(aﬂ3&)eeuring the
-Q(= C(=NOR30) -, - CH(C(=0) NHR 30) -,
CH het eF?}H}%‘i"fs tog%ﬁb?i 13R13) r ¢ R13) =C(R13)-, -(CHR13
10)r<(=0 - and - (CHRI3)rN(H) C(=O -; or alternatlverY
i s cycloal kyl, heterocycl enyl, or het er ocycl yl wherein
t he 28y cI'Bwlvielpied nirde eormeyior eﬁglhlm brwhetierthe ipbhlak hpesing

fused wi th ri R13 noj C ane o
i 11 or eRyEpEied febtiming ikl ot f S BPup i ARl Fippgor
gr oup caﬂ[sm$§ﬂgage,ﬂéntH al kyl, al kylaryl, cycl oal kyl,

al koxy, aryl, heteroaryl, heterocyclenyl heterocyclyl

Spl roal kyl, -CN, -CQ2H, -C(=0) R30, - O) N( R30) 2,
* RaoTg RO hied SIS 2 PV i i s
CH2 GiterNoeRBInchns to sl REORMIRE \collidHRithin MidRBR)sihg.

N( RSO)C( =O)N(R30) 2 - N(R30JSQ2(R31), -OH, OR3VSO
2N(R3V and -SO 2(R31); the R30 noieties can be t he
samgoor i {16ELAbIe c%ﬁﬁ&t&edﬂ%ﬁh@ayl?%ggﬁ% nist yl]%ﬁéeeﬂeans

fromthe group consisting of
aryl, apwtdogions thecllastit lxrydmbeCMltho(ﬂCdﬂg)lgFﬁrd;nt of a female connector.
20 (CH2) gQal kyl, -(CH2)gGQal kyl aryl, - (CH2)gGaryl,
- (CH2) qGar al kyI - (CH2) qCcycl oal kyl , - (CH2) gNH2
- (O32) aNtRlvaWled ma(l@'c'gtﬁﬁ%@bi‘édhl}rgl Wﬁ%)tﬂé\!ﬂ%hféy hﬁ%er is
-(CH2) gNHar yl, - (CH2) gNHar al kyl, - (CH2) gNHcycl oal kyl ,
- ( CH2) qEemsekal Kigid or-seoizigionaying al kyl ) 2, -
(CH2) qC(=0) NHal kyl aryl, -(CH2)qC(=0) NHaryl ,
-(CH2) gC( =0 NHar al kyl, - (CH2) gC(=0 NHcycl oaI kyl ,
- (CB2) q3WRalakell mald a6 80F af Kyl YWherein (hdtibARERREer
- (CH2) gSQ2ar al kyl (CH2) gSQ2cycl oal kyl ,
- ( OH2) qReSeREiseR grpth-ligiGng Taereeral kyl ary|
- (CH2) gNSQaryl , -(CH2) gNSQ2ar al kyl , -
(CH2) gNsSQ2cycl oal kyl, -(CH2) qSOZNHaI kyl,
- g CBIZ; qS@NIaMeﬂlyth ydnneetof @Lﬂhmﬁm}ﬂl‘ﬂhﬂmdlolr(nprlsmg the tubular
CH2) gSO2NHar a N a
het er oc?’@F’@ﬁW“e‘}%‘?%?% éy&ﬁggeyogﬂgg%@grgﬁngjpf thefiougingg
noi eti es can be the sane or different, each being
i ndependently selected fromthe group consisting of
30 al kyg#, FEhkyiluedinaleaophgctarafickajin, 1, sxhetedmthieytibular member

- G} qeparises S Pt e 26 pHOaRBL SR o1 al ky!

-(CH2) gNH2, - (CH2) gNHal kyi, - (CH2)gN(al kyl) 2,
- (CH2) gNHal kyl aryl, -(CH2) NHaryl, -(CH2)qgNHaral kyl,
(CH2) gNHcycl oal kyl , - (CH2) qC( =0) NHal kyl ,
-(CH2) gC(=0) N(al kyl) 2, qC( =0 NHal kyl aryl,
- (CH2) qC(=O NHar yI , - (CH2) qC( 6) NHar al ky! |
(CH2) qC( =0 NHcycl oaI kyl, -(CH2)gSQal kyl ,

- (CH2) gSQ2al kyl aryl, - (CH2) gSQar yl ,
- (CH2) gSQ2ar al kyl , ~( CH2) gSQ2cycl oal kyI ,
- (CH2) gNsQ2al kyl , - (CH2) gNsSQ2al kyl aryl ,

- (CH2) gNsSQar yl , -(CH2) gNSQ2ar a! kyl ,



20. The conpound according to Caim1l, wherein R12 is

sel ected fromthe group consisting of H CN, -C(=0O NR
w@)og/0s88e8 al kyl . 2 1. The conpound accordi ng tRCTZUS1006/005153

20, wherein R12 is selected fromthe group consisting

of H -CH3, CN and -CH2CH3. 22. The conpound accordi ng

to &-ai Avalvedmaleesqnnediar 3ss5pblycOMPTISING | ng D are

|ndepen

o ot 1 Qoo sEF3h RAUAEEn SHEECoul Betvin Lpfontad! end and a disal

wherein ri mgd;hn autex sﬁrfa«:e @draﬂnhel'r&ﬂi mﬂ;ellqmmnafca*nn@gwupper

het erocycl e or het.erocycl and Lt.ut ed

by 0-4 R20 |%‘t’?fé§’P°%g c ‘)ci’é??ﬁﬁ%%%ﬁ‘eé‘é “IH iptg an upper
5 Caiml, whegg $§%fgy%13§mumpletles can be the same or

di fferent, eac el ng |ndependently selected fromthe

gr oup dnndaﬁmumgnbﬂcmmpamMgi al kyl aryl, al kynyl,

al koxy, an1no a et eroaryl, aIkyIsquinyI,

alkoxycarﬁ ﬁ?Y H?P& p §n1diny| aral kyl ,

ar al koxy, alapbe séb"ti)éh PYMtiondda the &Wﬁfd)e’ﬂdkw

cycl oal kenyl , "hal ogen, hal oal kyl, heteroalkyl

het er oar yla ﬁrﬁda@raibfﬁdmdlng]glmmg(wl Rlyphe interior surface of the elastic

o e e A SRR e TR e

(CH2) q Nso%ﬁﬁnténor ) pétioSERNHERR Hiameadrdympyt BaRB diameter of

EL ?\|(28§8) % ' -thE R%}RSO ' liquxte%)_&(u;&@yw%z t@}cé for)wca}?c:i%ly from the first
- N(R30) C( =

- N( R30) C( _Q aﬂé’%ﬁl‘%frmlﬁ%ﬁ% N( R 30) 2,

- N( R30) SO2N(@Rah&mber@m8gral u@ﬁ(ﬂ;aomadw)i@pd -ngmd)ng relationship

- SO2N( R30) 2, - S an R30) 3.
15 75, T(he czan’ﬁ%%(%@é‘%ﬂﬂ&?‘%%é%bﬁ%ﬁ q?ﬁﬁ |(n t?ﬁe R20
noi eti es CaRLPId &ﬁldﬁﬁﬁ@ﬁl@édw thé ﬁ&ﬁ@&tetaﬁ?@%tﬁﬂhﬁg}shdlnﬁ seal,

i ndependent|y sel ected from t'he group consjsting of
aI kyl , ami nibe 11ttaﬂ1@g9@.rfgceqp¢rt1@p-|gnd @rer sugfapgof ﬂm@@p@}q@gnber

( bHZ) q Ng%g%ﬁ_a?r co_ll(ai%% gﬁ%f&% aniide Soltar slidably

-al kyny! O Rady2f¥ith the dhseddrdfiber; C(=0) OR30, - N(R30) 2,
-N(R30) O(=O)R 31, -NHC(=O N(R 30)2 > -N(R30

201, - N( F@(mmqthﬁ(i}?@ali QQEREHQIAOSONg 6399\21 le conduit to
;: 0 rrpo und aclélo r g Ig Etgfé? % %(EIO (%%%Oe rei }]%Iz ¥ed %%éddﬂb the internal wall

moi eti es argnd dtnéstla pagieh bétl1etuppémmala;oﬁdul‘ep&rmi1$ihg fluid

menbered aryl, cycloalkyl rocyclen

het er ocyc| yFOBMUBEEEGIREy Fenr go E’/%rzflxlfl pPRAWitSy

si x nmenbered aryl, cycloal kyl, heterocyclenyl

het erocyclyl, and heteroaryl ring is fused to ring D
25 and 36he Auslereld miahgednseadpt foo peividing fbisk flawcempusing: 0 to

4 R21 rml ti,e 27. . The conpoun C t

wher ei n 2HIIBAUSDE BEYIRE 2P I%F?rﬁfé "’gfndégl‘%]r ngeﬁgfier én
each bei ng bﬁt@f«‘%ﬂGtﬁ@blloxuﬁﬁleaateﬁgag‘abrerm'ﬂh@fegﬁaw Bonnector;
conS|st|ng of H -CN ~-CH3 CF3

OH,
- @otaHE, mmer poNHQ;mgi w1th)g|:the hmgqlg q:nd hayvinggy proximal end
C( NOH) Nmérg}m?mds( @) CH3, -C(=O)NH 2, 28. The

T

compound ac t&Caim1, wherein Y is sel ected
30f rom t h@n@laetiPmeaivst &ith ﬁ@‘om‘rard ehCHRILBMarwar( CRhZRAB), the forward

-C(=0)- and - CHRL13(C( 29. . The conpound
accor di ng tén@lﬁr%nimg\ﬂbﬁs ukarmerré)eéa ected fromthe
group consisting of: - -, - CH(CH3)-, -CHCH2OH) -

-C(=0 - and - CH(CQ2al kyI) 30. The conpound
according to Claiml, vvherein mis 0-2. 3 1. The
compound according to Claim1, wherein nis 0-2. 32.
The conpound according to C ai A1, wherein gis 1 or
2. 33. The compound according to Claim1l, whereinr is
1 or 2. 34. The conpound according to Caim1, wherein
Zis N C(H), Clalkyl), C(F) O C(NH2); ring Gis

sel ected fromthe group consisting of:is a single bond
or a doubl e bond R3 |s sel ect ed fromthe group

o s R - Y 1 e o o



procedures - such as chenot herapy, bl ood transfusion,
and nucl ear nedicine. During these procedures with

w@eorveesessonal | uer devi ces, exposure to fl ui dSPET/US2006/005153
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cytotoxic drugs, blood borne pathogens, radioactive

drugs ~ na¥ occur and result in serious consequences
for t he 3yatvieapqmbes af thgifowyard prrd et eebstnfgmsmé;ﬁlf anddin sealing

ot her indiv act

fluids. CUr#%#% y vaﬁﬁégﬁe @Qmﬁ%gﬁ ¥¥ 6ﬁgnﬂ%%ﬁdve
renoved or maﬂmebémgwbiaye&li}sﬂheél;ae@b fnéﬂtlﬂsu bAdfemal e
connection qﬁg ducg %g '%' ces to t he atnDsPhere

| eaki ng # ABTHIT 156 A1EBhhE housing befweers the slastic member and
exposi ng t hfh%eimﬁe@ %aYl' SR Bodshglan® iP5 RH LaHH the Iﬂ%ﬁgq 'tﬂe annular
contents. The current process for renoving a

fromits fl ealkrslidapdyt movainbaweentheitsbitlar Kousing and ﬂ[malasnc
and t hen renn@& {as with an IV set), or just renove

with extrent®®28tion as to not drip or spill the

fluid. This process is not automatic, |eaves roomfor

human error, and does not address the potential drops
at Ofe thpveived malesmaedtoraf claimrd, Wheten theainstic sember further

docs not reARHERIeAHELRGRIB MnSURC i cengaged, the

I esi dual anount of fluid remaining on the tip of the

dosati bahe varf Yemalsegomnraigrol Slman heine fa%eu?(ign?c'oyllar upon
I nter na[m e tﬁthﬁi'th %?e 986&%%&%5% ﬁ,eagc‘félg) cﬁg%lx&g 1 laterally

val ved fe uer as t

needl e- éxtemdivgprogdctivos gausing stietchinpof tiveel astic \nedn i) e

luer. This greatly Iimts the ability for the device

to work with multiple female [uer and needl e-free

val $9s fThétalaéEmaR! B@Sﬁfl&!’t@l dﬂéla'uﬁ 365 GheleHORE hall ?rllember
previously described male |uer connectors may a

requi r econypriseprélival ve conponents that are inserted

i nside the mal e body of the connector, thus

conplicating the manufacturing process due to space
congor alhé alvéd Mkl dolificdidt of cla8Rot here e Bﬁ%oﬁﬁﬂﬂs&s a Cross-
the flow rate of the connector bel ow that of the flow
rate of Sl typical male |uer. [0007] Some previously
descri bed val ved mal e connectors utilize netal springs
that may make x-ray and MRl i mages unclear, and the

st odkbd Kharedlvad maﬂe regyneztortolf elap Bionghaindhe valve hemtrl ve
conponent |nter 5 the male luer toward the tip of

t he mal "é)nPl?IeSFSé 1% 'g]e‘fa‘ﬁ smal | droplet or mist of

fluid out of the tip upon disconnection. [0008] O her
previously described val ved mal e connections include

i nt é2.nalhe/edlvesl mmlnpommmtcs ofl clahs Bﬁesahereih dnpegement fithtthefemale

mal e connect|o us ond it ile flowrate
t hr ough"PRELY @eg{)ﬁ"&‘se@e o 883%‘3’5 f"gkﬂn uppm é‘SF’P%?gB'Flem with
t he mal e CaRL1E eb@ectod dleﬁ)%at%ifp&ﬁﬁéjsﬁt% }é@@rsg@’t’d figgyrent

keeping the patients and clinicians at risk
exposure to droplets or msts that may eaS|Iy be

expgd hin id. valu of th | e
connector |p | é}&c ﬁ#ﬁ%&@“&‘é‘% éh‘gﬁgf’@ﬁ%ﬁ’#’g@? e
havi ng conifirisps & leopanesntis, addi ng conpl exity and cost
to assenbly, and nay contain netal springs that may
make x-ray and MRl inages unclear. Additionally, these
desi gns are not swab-able. [0009] O her previously
descri bed sel f-sealing mal e connectors may be limted
in their conpatibility with existing needle-free

val ves on the market. For exanple, sone valved nuale

| uer connector designs may be3 onpatible with sone
femal e val ves (such as SmartSite) with no interna
protrudi ng post. However, use with fenmale connectors
with internal posts would geonetrically prohibit the
insertion of the internal posts into smaller dianeter
holes of the mal e tlp, likely resultlng |n danage to

1. . Y a1 - =




t he housing of the fermal e connector urges the annul ar
collar rearwardly. This urges the elastic nmenber into

w@2@bngsshed position, reversibly opening the REI/U82006/005153

menber and unseal ing the proxi mal end of the tubular

ne r allow liquid flo etween the two | )
conidet APe Salyebiele Yaecpt st Brigo et thoglsste ysaber s a
mal e CoRMesiddlaGIB heAY: @ housing; a tubular nenber
contained wthin the housing with a proximl end and a

distal end, a first stepped area and a second stepped

| f dl he, fi . d .
et At ng kAR ol bt ol cuimiCls phei e SBahy Feaegs

5 f or war dsddéed RamvBE grodp @s.r;lsi@ﬁlgio&f!psr;ﬂupétha%iad:la%tﬁgﬁe{réﬁﬁennoplasﬁc

surface,, the interior surface adjacent the tubul ar

menber ; clastomers endihermesetubbeisy ot r usi on on t he

exterior surface; and a valve nenber at the forward

end of the elastic nmenber and in reversible sealing

r el d6i ofibérvgived mhletdoangutardfietimSodwhbreid e buhiedollar comprises
menber, i.s.disclosed, [0018] In another enbodi nent, a

val ved #HE °J§§’é‘|’f5‘|g§ﬁ@6'ﬁﬁ?]i-si ng: a tubul ar portion

1o conprising: a proximal end; and a first stepped area
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and a second stepped area positioned forwardly from

t he47i r She vileghmdleaoesediarafictaim 8 6gwheres thaanellasddllar is secured
menber Q[ggraf Sl n]%: 2 forward end surrounding the

pr oxi nai® AHC PRUOP L bul ar portion; and a rearward

end surrounding at |east a portion of the groove but

not secured to the distal end of the tubular portion;

| at 88-al The walvecharlsgopnastonefiching 3powheretrthd abmtlavemilat iséntegral
f or war r war d .end; and a val ve nenber at the

f orwar gwgﬁgheoeg%{t]t\égneem%egti c nenber, the valve nenber in
sealing relationship with the proximl end of the

tub 4)ar porti on, wherein seal abl e engagenent with a

fenfit-e EfmyAltqdgnale sARRRSEY of Blaim b eWheteip angaganaint gyith a female

pr ot r us{PRSctH GHgBmk Qﬁnﬁ!nacsbtllﬁgpe% i arﬁﬁfr@cﬁ% élirlenigrlgéle}xlal end of the

stretched positi;on opening t val ve“’ne
di scl ostetiulaf B@fibpr ¢longating anlehitarpoetidiost e Blasti@memb¥ie dpening

fluid connector conprising:.a_iubular nenber having a
di st al i H:gl"s had P@H%“@ﬁ&f"éf?%%@ﬁw?%%@%@b proximal
di st al | shdf Jrame nher RbekE PRHioR B 5 Adndb é@g{e&oﬂfﬂbef

conprising: inner and outer surfaces; erally
extendi ng protrusions projecting fromthe outer

surtace;, an ppasi te rear d d forward ends, the

F or o s E AR stiinds TR L s 3P b T pBIRE hotising further
t ubul arc & a Biver hBBsihE 8o HBrdnEI0Bk b oo i
portion of the stepped g?eaﬂ%¥ t he tubuﬁ%r ng%%&?mng

wher ei rFomenetar ward end of the el astic nmenber and the

di stal end of the tubul ar nenmber are unattached; and a

val ve menber at the forward end of the el astic menber,

t heShal The vabrddanale Bomeator 09 claih 80, WhkEinRhd\elhdticiiémber flange is
pr oxi mal engbof t he tubul ar penber, is

di scl oSEEIFBDYFeR Hheupperkiisigcorpeaenitaand lover hepsies)
for i j t i ng mani pul ati on or

tr anst aP PR e S L e s compr i 51 g
providing contact of a fluid or chem cal agent with a
val yed | e, cqnnector, the_valv mal e connector .
contr | S GARAIE Recion b Ber 76 Whwpa i BapEr Bovpefurtier
for war Gofiplisés YeOHiR r_n%ﬂsrhdfac&ﬁltﬂeefdﬁ%m d%BFrefeaseable
rearward end conprising a Tlange secureélmnt%ln fhe
housi ng; a tubul ar nenber with a proximal end
positioned within the elastic nber; the proxi mal end
of the tubular nenber in seal P g relationship with the
val ve menber of the elastic nenber and a distal end
secured to the housing; and an annul ar col |l ar nenber

| ocat ed between the housing and the el astic nenber and
in contact with the flange, the annular collar nenber
slidably novabl e between the housing and the elastic

I Y - T 2 1



toxi ¢ drugs, such as those used in chenot herapy
treatnents, are substantially non existent on the

waeobagsssof the nmal e connector. Al so, bodily fPei/iis2006/005153

such as bl ood, are substantially non-existent on the

surface of the copnector thus mnimzing exposure to
pot ent i &Ngagemcaibwik thefemale compreterdpywicaseabhessacaring the

embodi meptscResoLiigd herein allow either mutual
swabbi ng orcone-gyged swabbi ng because there are

m ni mal crevices on the connector and the val ve nenber

S S LA e SR ST R e

5tubul ar comph&s d@pﬂﬁﬁ‘i&hﬂﬁlg%Jah@ﬂﬂ%nﬂt%h@ng%}gggﬁifeégléigdmg&or

5. First stepped area 8 and second st r

positi od@@ngmgnﬁerdelgt. of the first stepped area form
groove 17. The el astic nenber surrounds the proxinal
end 7 of the tubular menber. The el astic nenber has

val \be. mehbeslved sanionaeder of ckaml I6)rheteid 1t thk\hr IRRSIAY further
and cl oses access through the proxi mal end of the

t ubul ar SHERBES Intefrane Peans fie seeuessthe enmlateallanyithin the bousing.

10 flange 13 of the tubular nenber formng | ower seal 11.
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El astic menber 5 conprises laterally extending |ugs 15
posiSti oifbelvaped melenmhatgtorifdiwy Jdeivher whaliverfiRaREmeshs

and lower seal 11 and is at |least partially faorward of
groove REFLenSipgs JEI? ﬁi%??c FRemyper &’ﬁ%&?’%ﬁng%%f’é?f‘éﬁ 8f a &pade connector.

sui tabl e shape. G oove 17 receives the lugs 15 upon
stretching of the elastic nenber. Lugs 15 are

posidbi ohbelvalped mrleraann¢oporad ctiémride wheweirt the tabulaahérmber is
of slit 4 to gssi.st., with.biasin he slit open. G oove
17 may B%ngr;lﬁ?ﬁ'é’? Pt ﬁ%’?lglfﬁ@?ﬁiﬁéﬁﬁt?f&l'l y tapered,
circularly cut, or nmay be square cut. The tubul ar
menber and el astic nmenber are secured or integrated

wi t A7hotliBs Wi verkmalerconmectounislaing Sewbeneinctbepdndartmergber

secures . . o 1he se. of the
tubularM#Q%E%E&Q?B%%gknépégéh%ﬁ?ﬁgﬁﬁ?%gﬁi§P?c menber 5
may be directly attached to the tubul ar nenber flange

W t hgut,_a hqus'n menber. Attachnment may be, for

exanpl e hHyR ‘é‘iﬂw@g]ie\ﬁ@}m%@?r@if Glgim S6) fpather eramprising be tubular
snap-fi : . ' [ S .

b 6aded B LRt O G THEE T U Fusing
conpati ble femal e connectors and protrusions 22 for
[imegin he depth of insertion of a fenmale connector
angﬁ%'r ‘gﬁéﬂf?f{,ﬂ?@?tpf BIMPURIe 15, Seal 11 is abutted to
base 13; hyushigot r usi on 22.[0055] Referring to FIG 3,
upon engaqenpnt of the above described val ved nal e
connect @y elggtichnembarchapesisg adorWadrahdintegraleritioa val9®e member
lug 15 is translated,.in a direction opposite.the .
proxi mal  erf agr{gargag%?qdccomg}g & WE‘FW ‘%Wi“&‘m the housing;
st r et chegibular meflibef %ith AprOHERABeAENIstONRE WihFthe @ tic member:;
7(as indicated by arrows 20) and is received by

annul ar gr de/Broximasad o thedibulavmerhberdh vealingrrbletiogshimtith the
permtting [ [ cat . t ween t.he.connectors.
Tr ansl ocat e 1#&‘3%1&@%6 egérscltnl\%irlln eebfa 8?@?8}?2‘11 ¢ S7qUFg! to the
and r et ai ni®nging;or the two connectors during

engagenent and use. \Wen the val ved nal e connector is

di sengaged froma fenal e connector, the opening of

val ve menber 9 of elastic nenber 5 is closed, sealing
off the open end of tubular nmenber 3. [0056] Referring
to FIGS. 4 and 5, an alternative arrangenent of the

val ve nenber of the previous ggbodinent i's

illustrated. Elastic nmenber 3 tapers in conformty

wi th and surrounds tubular menber 3 with alternate

val ve nenber 29 having a thinned reverse tapered

annul ar section 28 extending slightly forward of

tubul ar nenber proximal end 7 form ng a gap 30.

Lateral inward annular projection 42 is positioned on
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extend laterally outward from tubul ar nmenber 89. Lug
53 may be a single annular in shape or conprise a
wQbweakdssy of | ateral protrusions of any suitabCEUS2006/005153
shape. Preferably lugs 53 are positioned approximtely
90 degrees of the direction of slit 105 to optimze
slit opanimygylar Poldarmuenley ledatadehetween thé honirsg angl the elastic
conmponent 93 secures base. 9. f st ubul.ar nmepber,, 89
o Uhout " sechPRAG B 1 Seaot e B Zobi: MRanuRr St prgmber
base 91. [ 00$idhblReivaBRIREAERALe Mbilsthef AdehS8Elagic themBe
connector 79, lug 53 is urged axially and slidably
recei vewherpin the agimuarecotlar mempes is Hrged reqravgrdly figanibe fubular
103 and caugj r ' l l.d: :
> al | ow ng fﬁﬁ{ergg%r %ﬁ%n%{i: g‘{“?/%%?%é%g Flﬁlfs Jﬁ(t’em%g%ﬁ;e%}dg(ﬁ%&ng the
Wien subst anflveahéb&ngaged with the femal e connector,
l ug 53 may provide additional sealing engagenent
bet ween the connectors. Optionally, femal e connector
may «gl s lQt - L outer sidewall of
el agt@i cgn\é%g?hﬁgg&%%cgggﬁgﬁléﬁgseal i ng, retainnment of
femal e zbowsagt,or, and the actuation of slit opening.
Optionally,,housi.ng 93 and fenale. connector 19 .may b
10 of' | ho- s HbIF Rt erpiRpt RS PR UR G eLon end a
not shown) @sal@RICk KRR JtePPRVRea DL §déShPReSpANBE pddttioned
and/or first stepped area 97 provide depth-lTimting
means for  thevitdsolste Grsisprdd apor daTomADis Bthovey

optim ze val.ve 56, gpeni ng. and/ or prevent over
tighten%hg%%Plagﬁ%ag PEeHE val ve. Upon di sengagenent
W t h t heyriveriednd retartéls, seal portion 107 stops
reverse transiting of elastic nmenber 55 by contacting
15 st eppedamindioggnd pigrey sutiace ihq wipriop synfacs adjpgentghe tubiilar
anot her altgrnative enbodiment is illustrated whereby
the elastic nenbér is not secured or retained to the
base of attlbsst budblateas] prewdséon onlthbekeriomantaee; ahd has
first stepped area 4 nd secon t ed area 4§. .
pos1 11 ofSHVE BIREBRER B forrRE ?I}dréjfttﬁ%?elggwéaefaﬁﬁ and in reversible
rearvar dl y s‘%ﬁlh%’ R 18Bhi S WHhARe HRThAIEnl 0P BauBAar MBRGE.
section 103 and | ower section 40. Lower section 40 has
20 recessed areas 47 to receive lug 53 of elastic nenber

55. t with f eral tor .57
35" gio BhgRaee R Rsohhictbribs BT ), BEHBRRSShrislfe whigh o fomale
el asti coomrrbef sﬁﬁc@ﬂﬁiaﬂ?ﬁﬁbl&ﬁesﬁﬂhb latd@Bpr8feciah VausiRERSiching

56. Upon disengagenent |lugs 109 are returned to a
gener al Pithaglsstiemender-st ate and al | ow val ve nenber
slit 105 to close. Housing elenent 19 is securable to
tubul ar nenber base 5 1 and partially contains elastic
25 menger %$he vil0&brhhlefbfectdrDfatuiin A0, whetehi insdréominad hdemale
enbodi nrent of a valved mal e conngctgr conprising a .
housi ngSomesigh eSS th?mw,wrhwwerdjx Pffectw@%ﬁla%rmnamber into a
novabl e b i :
For var a* S 43Rt in ord GEhLE EPREE mrber ARG Tuia
i s secutedmbrica@enromwae chestondo amsthanent 129 and
upper housi ng conponent 131, suspendi ng nenbrane
section 141 of flange 124. Proxi mal end 137 of tubul ar
30 meniger TRevalSedRaleldoRAGLor iR ANGheleid B3GR &ith adthile
surrounded by elastic nenber 121. Proximl end 137 is
i n seal edrnectoringes thegmdtpusivn into/the Fiestentnse effegting\iha glagtic
collar 139 is positioned between the housing 125 and
the elastic nenber 121 and in contact wi th nmenbrane
141. Reduced di aneter interference el enent 120 of
upper housi ng conponent 131 secures collar 139 by
contacting laterally extending8ip 122 of collar 139
and provides for depth-limting neans for the female
connector. Stepped area 321 of elastic nenber provides
seal i ng neans during engagenent with femal e connector.
Step area 321 al so may provide inproved val ve nenber
actuation and reseal as well as desirable tactile
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194 in contact with flange 153 provide for assistance
with sealing and retai nnent of flange 153. Wl d

WO pioenssses 195 and flash traps 197 provi de foPCT/US2006/005153

10

ul trasoni c wel di ng assenbly of upper and | ower housing
conponents (325 and 201, respectively). [0071] The
si npl i cinembanigdtan retehedhopafigiretioss andmpeniag dhavalye menbey

enbodi nent s,..al 1.0 i ' i Lol Gity of
devi cesporrapae Ao rhRERlRnlishoShuflie i idoher
connector 400 is adaptable to standard mal e connectors

W th tubing pockets 260 or |V tuhing sets (FIG 28)
as #é! | Thevalyed male conppretorsd clajm &V, vzgyr.eml S%@%ﬂ%ﬁ of the

val ved [ ' H%ﬂ%ﬁ L& i 1
col | ect %"%"'&8@?%@%@? 29%176&? ngl)a,&léelggﬁgﬁ%ﬁl?g tgg vae
f emal e membsr &gl preeentiog fluid Gow throsghuthe Fabvied ofale ¢asmector.

af orenenti oned nedi cal devices often containing fluid
potentially harnful to patients and/or clinicians

Whi g Mg DRvELHHE @nRctd! df¥laNA et wHEleRDht Réurwadd df the
enbodi nents herein disclosed. The enbodi nents herein

ar e genelastid memberpind theedistel endaafdhe tibiter membst are secured to each
connectors to provide valved nale |uer
functioﬂ@??ty.[OO?Z] The val ve nenber herein disclosed

is preferably not configured in a conpressed state or

advanced forward froma conpressed configuration fro
wi t 196n The velyedimale cqppeser of slaim A0, hereanige sparpgict end of the

t ubul : '
cont i guf B PRPS ‘e 1 ST g R i Nokached.

These preferred enbodi ments may reduce or elimnate

the rapid expulsion of fluid droplets or m st out of .
15 t he 67al Vée salved malsogaerion of 0, f’\&l@regﬁ Q‘Jat%@gg heraber is

enbodi ff @er: | d: heagy and safety during
gg%?rlé%{c]l éﬁ{ﬂgé&@a sglﬁ‘g Qig®d flfedial,

use. | e di aneter of the valved nale
tubul ar nmenber may be simlar in size to that of a

| 056% aheutrsdimale o RO B AR s inegral

i nsi de qji@RE ehstRf méMBerval ved nal e tubul ar menber as
the sane as nost other nmale luers to be conpatible

20with nost any femal e |uer and needl e-free val ve -

i ncl udi bu ot limted to,t.ho LR hnt
postéé; %ﬁg@%{?&] ma ecogﬁ?(g?rd%focéﬁlgl n@g gﬂe%epn t}{% ée?{sﬂg Eeénrber further
mermber @ByipHgseufahh@hemiaydls prdjtctingtlitanl protypionaljanait ¢he

| uer (as defined bé@ISC>594}#G.to al | ow room f qr Lhe
el ast i c innsrBeface of ferreamsed enskinsadineEeASTRRR Wifhdhe groove of

still h bet ween the exterior surface of
t he e|as‘?88%@ﬁ@§@B§hd the femal e connector inside

25di aneter - at least for the first portion of insertion

- to allow the_ el astic nenber, .ro to stretch.. [0074
The Qonrddgvaived HEIETRD ?}F’js&wwhrered? itfee‘i‘i%f’%‘%be]r and the
ol ded ff, QM fenk ?5@95&95%59%60%@ eRstofde nfadHl.Ng

conponents may be designe or assenbly using any of

t he known net hods, including but not limted to,

I ' | di bondi dhesi . s0l :
gn;[)ﬂ? iot %ﬁfa’veg Iﬂgl%t %Cgl%?%blggf TI%HV@?’ I“\ﬁ%%élﬂ gt%se%{%@gltc%eymber and the

30CONPr i S§afeRhdhhifdr lateyseRictddetdih e EoGP BRAPEIIAS polfyarethane

exanpl e, to anchor and seal the base of the e]astic
nenber , elastbmass, teasmoplesticelastpmersandahiergset wEhsIect or
assenbly together. The retaining conmponents may
further secure the elastic nmenber into position and
mnimze, reduce or elimnate fluid | eakage fromits
base. [0076] By including an ugger retaining ring as a
repl acenent to threaded el enenfs, the valved male
connector beconmes a "slip luer type". The upper
retaining ring nmay be ultrasonically wel ded, snapped
onto, bonded onto, or simlarly affixed to the base of
t he tubul ar nenber, sandw ching the base of the

el astic nenber in-between. By sandw ching the base of

. I N a - o a1 - I o



properties, radiotransparency, ability to slit, and

| ow conpression set properties. Exanples of such
wOoraioensssss i ncl ude, but are not limted to, napC¥/EE2006/005153

rubbers and | atex, or synthetic materials such as

synt heti c pol yi soprene, thernoplastic el astoner,

t her7@os dhe vallybd mald conasctor efelaimbife whertic the[vaD@ 4l erThre

el asti c _nenber be fqrJed of conpress

o1 di ng OTPENS AT M greref tad Ron Snsrerirgt Vptaany fepele

i nj ect i @and¥etod kiegslit Bhdvls andl ufbh BistilaBehb@wibihg ififale connector

(LIM or other simlar neans. The elastic nenber

conpone#te Hihgloses. nol ded, and then slit either just
gprior to ejection fromthe tool, or as a secondary

operation. A slitting blade or other piercing nenber

gay MBe Thedalved tmtawonhectsd dftclaiti?2, sthieteih ﬁi’eg:]ihisfaplpllroximately

i mensi ons y range petween 0.050" up to the fu

di st anceoREPIEat Ry f’ rally Prigiding BrofggPand Ry

i nclude a distance that extends to and al ong the sides

of the elastic nenber, such distances typically may be

abou. 0 Thé@4lved malesdonhedtenaftdhaiims6(y evherean the vdbteds aidnedbill
10such that. it opens sufficiently to provide adequate

flow t h"8l¥§h the connector: however, the tubul ar

menber conponent need not, but may, protrude through

the slit opening for flow Alternatively, the slit may
t r aviér sdharlyed malgecophedter ofi ghaimaQ, sibierein thedrosing comprises

connector r.igi d conmponent t roetrude fromw thin.  The .
shape. opiadaroete fRReRLing R AL R I RTE ShatemEEiicn
ot her stlid RRlak @haggor oNRIEkedbly &chﬂﬁ%ﬂ@ COBNIBESTD EigeliRY.
be formed during the fabrication of the elastic nenber
I50r in a post-fabrication process. Lubricants may be
addegt t ' ' d t . :
at o ot S7YE Al GBTAE R, Hncllin 8R BubHE cqmprises
r et ur n. Septh-lmibing aeahs | ncl ude t hose approved for
medi cal use, for exanple, nedical grade silicone
fluids. [0085] Depth-limting neans, as exenplified in
FI G37. SAlilvdBiall@okfRbriof claiilich, WheRChY alttthr 48R K 8bmprises
the elastic nenber so as to prevent the tip of the
20t ubul ar degshimnitihg oreaps.ot r udi ng through the slit in the
el astic nenber. This may be done with inwardly
proj ecting annul ar groove in the tubular nmenber, or

I nwepgd| Thie KAlve& hrialfconRedthS c1ai04 0, Whhlefiin tHe thi@ar héiBer extends
housi ng conponents. Depth Iimtation provides

consi st eptaxwlly bepgrskihe goraviardoensi afribe heusingal i ng

consi stency during each use, naxim zation of flow, and

prevention of inadvertent damage. [0086] The el astic
25 menmyer  Mhe &hived saaledconpediondit1fihoskE wihaeeily deabulrniemhbas

well as to seal the tubul ar, nenber passageway to

el i mi nateMpEsReAJOtchaidhe proxinal eplessure conditi ons.

The el astic nmenber is activated by stretching. For

exanpl e, in various enbodi nents, the return force of

t he 88l agt valverembleassemblypeorgpmengit ed by t he

el ongational tension or. stretching within the elastic

menber BT POHRR GURRSIE slit. Upon renoval of the
3ofemal e conngetRimPrendesntl e-free valve fromthe val ved

mal e connector, this elongational tension stored in

t he conponeafirstisteppest 494 aird 2 srsond steppedrasep pasitipned forwardly

return the glasti [q1 he.unstretched position
thus al | owi ﬁan’t'h%%ﬁqg@ﬁ%d e ly'a LHIO%y sl i di ng
seals to return to the unstretched, seal ed cl osed
position. [0087] In other enbodinments, the return
force of the elastic nmenber is3&ubstantially generated
by the stretching of the elastic nenber, either from
the translating lugs/annular collar and slit, or from
the stretching nenbrane and fl ange, as shown for
exanple in FIGS. 19-27. Upon renoval of a female
connector or needle-free valve fromthe valved nmal e

e - = o, . I



val ved fluid connector conprises |aterally extending
lugs integral with the elastic nenber. These | ugs,

wo cwangsssappr oxi mately m d-way down or | ower nPCTEE1096/005153

interface with the | eading edge and face of a fenale

connect%elavt\hﬁgn f rrced rearward by the ferale
connect or, P emleﬁl§§ IRBUE at | east a portion of the

el asti ¢ nendesrwant aRIBNrbigdihe MRl i : .
and the lugs, ther eba openilr_wg thpzbgﬁétl.éﬁd?%@ﬁ{aﬁg’z‘uﬁégmon, and

be an annul &FeaFwarg eaf sumernding asilesst 2 pomipnoéthe groowe but not
plurality o I r ot.r ydi featur.es. These | ugs
are general %efh%g?r%g{ei%t@ e%tog%}?g@t’ulﬁ?p%?n’al | femal e

5 connect or s latdallyeexiraify metriabrep dRRINSN Betddel BRYoMIdrl and
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not normally interfere with their operation. The |ugs
may al so asSPYard f4:8pdi ning the femal e conponent onto

the val yo8lvERefep ' ' ference fit

duri ng engz\a/_gement . 9‘?’3%S%aﬁég“ﬁgﬂé@%lg{%r%?‘?ﬁefe@?éfﬁbﬁeﬁ@embef
from the eliastilingrelatienshiy with deagresingdl eadof the tubular portion;
appr oxi ée‘lﬁ% 168 degr eesnag,?ﬁjt as viewed froma top

view alterHEicrbRlesneigeae @ fewplerranpesinraontacts the laterally
out ward fr amRdndemeGirb G RNE 1o L

The |l ugs may be ggjsfi ti oned %@%ﬁ%%ﬁpgﬁp{ﬁggﬁ%ﬁgﬁ&b § ?tretChed

in order t@ofHNPPRing fetvabysemember. [ 0103] I n vari ous
enbodi ments, an annular collar is used, for exanple in

FI GSq119-,. 27, W th the inclusion of the annul ar

col | g}',gtvﬁlgfeg?\é}i%weetg’é?cg’?@%’i nparted by the

sl i di ng: mbalas mMEbePRaviRES BRREHI eg%i;g}@gki ng up, or
oW

providing support to the seals, y frominternal
pr es s urdd chastic mreenzhes surrormglingethe it an ateetben proxéwiuicad tAs elastic

t he annul ar . the seal s.physical.ly engaged
w th the oyt Ml ERintasF ff s B Hruren] Vehe valve
col | ar al smexhBepWssdalifg f24TRInEhi6 AANELSHE BFox HFh
fully with nmale connec%or I gcklﬁt hr eadg ?A%I?Ffé&%eeplentgbular
the el asti &5RheBdhe glastio membergmongontesisiitina female gonnector
act uat i on/ gngag | J: an .annul ar,_col | ar
in various enboglg%ng%?lse,ggst%ggé%ﬂ%@?gap%ﬁ(&@n fiveen an
ef fi ci ent | ynsipmptlied domgliratiortirltar stietshed coeridudmidk ast i ¢
menber, .for. %i%an%ﬁ)l e, tg t.he infegrated s.tre_tchaE).I e
f1 ange VHEEED Mty A ¥eahembsn e esealing relationship with prewisiaband of
Addi ti onal tybuldrbhEiHe? : ector, or

u b WhiR teeiL ik %rﬁtfe??slr fa ﬁa%;'}ﬁ%g%&gg% ;

needl e-free val ve and the annular colla
than if theorfigvdtioncod thectabveneembeniy agatuagalinsicl@dnship with

el ast oner, by ,r cing overall friction in the
syst em and® Ig)ggll{l%g%g@? ﬁ“i’tuka('i %‘Wef Rdey g&eﬁas’flﬁ SNGARBRG ispin a
col I ar maysthechwd|cdgfgdra@sn. a2 t hermopl astic resin or may
be constructed by insert nolding the collar as part of
the elastic nenber. This latter option reduces one

adgpt i 568 nd keeps the annular collar
secur e%;/@l% pos??%’%lﬁ.%{ogﬁ?lgﬁﬂgfl%l y, the annular collar

may bea sutmpprentoin hayihg aalidtaltedd ApreRERA €HY ahda 52Bped area
el astic nenber ,orrHo ent. The annul ar collar may
conpri se aSHa%?f]e‘a:@té Y #pwy the progimphasd; bot t om porti on
that nayclaeicigABE bR COr r esponding
circunferential recess or “undercut in the flange,

keepi ngnghandopitérancfh¢eange assenbl y adequat el y

posi tigned,during use or. in assenbly. Alternately, the
annul al%‘%E%M Gite U ARARFJeqtiRe Bpmdhe qufengirfase; and
adhesive (UV, cyanoacrylate, etc.) to a
circunferential recess or undercut in the elastic
menber. Optionally, overl appi3 g shel ves may be added
on both the annular collar and a | ocking retaining
conponent to keep the annular collar from being
renoved or di sl odged once the parts are assenbl ed.
[0104] For sinplicity in a nunber of the figures the
femal e connector is not itself shown and only the
novenent of elenments of the male connector is

. o . o, .



femal e connector the first laterally protruding
sliding seal is positioned rearwardly of at |east a

wW@eobi0gessof the | ower opposed conduit of the tROIUIS006/005153

nmenber. 11. The val ved mal e connector of claiml,
further conprisin cond. | at er al protruding .
sli di ng OB%":frr%e 6??rWﬁfé‘aﬁlnﬁ&8fr"f36ﬁ1 e%‘isa fh%éJO%fraaé €n¢ syreqnpding the

posi tioned pRRAMMAHHYT B hliBarlthéfber Al i
pr ot rudi ng gliding seal. 12. The ngVe?&%gkéwggﬁﬁ%gggﬁmdug

of cl ai m 1, 2 poitichet thestapped iueg of thetitbulad member, Wwherein the
protrudi ng sl dj e .he interi f the,elastic
nmenber posi %lafovgéég %F% P%F graﬁ{l%?ne{nﬁsr ?rfd%f d SE{I &rd, P* @‘e tubular

5 protrudi ng sknBenge seatachst] ah@r wardly of the internal

wal | elenept 13. The val ved mal e connector of claim
Vg

1, wher 8VAlVE Frerelies 8t the forsiesbend ofitheelesticompibete theavalve member
| at [ Xt ' F US| . T |
connect of o ‘S eLBbRIY SR e ddsirk Spd B 1B Ty member

upon engagenent with a femal e connector surface,

axi ghLly. displaces. the laterally extending projection
cau b ng 8¢ V@f'ﬁcﬁﬁ}’ﬂ& cpnecta Oélcl%rlligé Yhensay engagemeny avith a female

10 val ved pgdRcteoPRRRS iRMatefall§le {eﬂHfhg WRRIsRIng r%%ﬁgﬁl??%&r Stretches
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menber further conprises an I nterference e

secur i nthetelastiameniter. col | ar. 16. The val ved mal e

connector of claim1, wherein the val ve nmenber

conprises a slit. 17. The val ved nmal e connect or of

cl agm 18he WiesEflfidicBneetdriof ERIRBLSME oPisE RRRDEF Lompriing an
The val ved f|luid connector as clainmed in clalmlo6,

wher ei nOEWgEHE proiudigietlip arntbe puten befaso nrdjacerd thomerveard ked.
slit and upon di sengagenent with the femal e connector
closes the slit. 19. The val ved mal e connector of

cl aBm 1Thevdve fiuitl keniwator of bl 8L, REABY donstisthg stretching of the
duck-bi Il val ve 0. The. val ved mal e connector as

cl ai mecelfsticanembsr by afrmalsiconpeiorgontaet wirfrspiuiing engagement
si li congerlagt b | : I :
connect o?. as clai ng%@?r%ﬁ%fljgﬁc%ﬁ% ?)p %ﬂgg 8l %egﬁgleel}? ézﬁlﬁréo permit
menber flyidsemaumécitibn betwebe both@opneronsi sti ng of

pol yur et hane el astoners, thernoplastic el astonmers, and

t hernoset rubbers. 22. The val ved nal e connect or of

cl a86n 1TheNupvedl il BSnARERY bAEIAFORD, hé ARG bf ?{e%lastic
or sen1-r|g|d material. 23. The val ved nmal e connector
of cl aimembenipondlissngdgemenief the caomlettars previsleccivgidg bbthe valve

the el ' r..24. . The. val yed | e, cannect or of

ol ai m 230 dB B ot B ARk ey i egraseian
the elastic nmenber. 25. The val ved nmal e connector of
clajm 1. wherein the tubular housing further conprises
a | Sner Msotabveddluid aommseter of i B2.avheseia tha fubular membeniy
conpon ; eseY ector of claim1,
mhereiﬁﬂ%ﬂéﬁ??éﬁggxg#g eﬁépggﬁggﬁhenber is secured
bet ween the | ower housi ng conponent and the upper

housj ng..conpo t. . formng menbrane. 27. The val ved
- ¢ PR SARGH TBRd ETEROR of GiRET &3 hokein flistrlasic esubiragd the
conpri ' ' rd end for
rel easéﬁﬁ?@ﬁ%ﬁ&%ﬂ@ﬁ?ﬁ@%ﬁ%@@%ﬁg{ agég%xz’ect or for
rel easeably securing the connectors together. 28. The
val ved mal e connector of claim1, wherein the tubul ar
housi ng conprises depth-limting neans to limt the
depth of a femal e connector during engagenent. 29. The
val ved mal e connector of claim11, wherein the housing
conprises interference neans to secure the annul ar
collar within the housing. 30,,The val ved nal e
connector of claim 29, wherei 0t he interference means
pretensions the elastic nmenber w thout engagenent of a
femal e connector. 31. The val ved nal e connect or of
claim1, wherein the tubular nenber is conprised of
rigid or sem-rigid material. 32. The valved mal e
connector of claim11, wherein the tubular nenber

o o g, . - o s ~ ~ —r I



el astoners, and thernoset rubbers. 46. The val ved mal e
connector of claim36, wherein the annul ar coll ar

W@ovpssses a rigid or sem-rigid material. 47.pdmnes2006/005153

val ved mal e connector of claim 36, wherein the annul ar

col logr | ot el-asti ¢menber. 48, The

val 020 dhe SEBL AL Sph o e SR S VRRE LR ol Bembengnd the
col I ar wslve Ricafienbrewblebtet fioneiha ptdvh JBREREAg oASdlydkBBane

val ved nmal e connector, of claim 36, wherein engagenent

with a flesamers Hireenlaitic plastomerpand thaymaeseteubhess:
rearwardly fromthe proxi mal end of the tubular nenber
el ongating at |east a portion of the elastic nenber,

5 opefDngThéealved fleidrenietorafdlaperdli whedeth the whifle member
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communi cati on bet.ween the proxi mal end of the inner

t ubul ar “YBPEI8ASEhd a femal e connector. 50. The val ved
mal e connector of claim 36, wherein the tubul ar

housi ng further conprises a | ower housing conponent

| ocR&b| Ehe valued fipideonirstrgiofiglatmBBowherein tha valvh eomptisssd duck-
mal e COP@F&i&; of claim50, wherein the elastic nmenber

fl ange d&Cur ed bet ween t he upper housi ng conponents
and | ower housi ng conponents of the tubul ar housi ng.

52. The_val ved nal e connector of claim 36, wherein the
t ub8%-ar Thovaverileid comrectar ofiplaim 9, whereini thy lateraliys extending

adj acen r_rel easeabl . eengagemnment
R L T e R
connectors together. 53. The val ved mal e connector of
clajm 3 ereln.,the tubul ar housing further

co rr%gnl sﬁ@e %@mﬁﬂuﬁ RPRACREPT RE Gk 88, Wherpin theibylap mendfer a
femie canines hofihhi (id pRAGAGRARNL. 4. The val ved

mal e connector of clalm erein the tubul ar
housi ng further conprises interference neans to secure

t heannul ar .collar, withjn e, hqusi ng. 55. The val ved )
nal %ﬂc gmee\lﬁl‘éﬁ‘f fl(])‘fld SPLH}GFAOS 2% Ql\ﬂﬂ% gé ﬁﬂgﬁéqnmr@mg&m@g having
nMeans piaehRaASIREch WHE a8tAhi Gnd'B mard"%éhoéhh the tubular member
engagenent of a fenal e connector. 56. e val ve naﬁe

connectingdispdsad at 18&t peutieH withithand adpubetableenthe hoiising.
conprised of rigid or sem-rigid nolded nmaterial. 57.
The val ved mal e connector of claim 36, wherein the

t ub®g.arTirevidesd ROAPEireHr dLEhiM bi WAdreid tABRARIRUAGRRLs
the distal end. 58. The val ved mal e connector of claim

36, fureREinCBapBsiadiagentithelonwedicad fortelnascablet angagament with
co- axi f the housing. .

A Tu dreSany Pahel 8P o R e e IR G Blppeiner
menber conprising a forward end integral with a val ve

me r .and rearward end conprising a flange secured

Wi ?%n ﬁl?evaﬁ‘(?gsfﬁﬁ ?Olgle?febaf%lﬁlm@ﬁw@%erwﬁhﬁ koysingis geperally
end potiih@ned inHahi ' I [

nd of PpnmAAirthl d MRS e A intchdf aRRRE oFRle outer
t he valtveulaprdrtion fofr ehgeging asnplemenmtatyethreadsloma dérsdlakonnector.
end secured to the housing;an annul ar col |l ar nmenber

| ocat ed between the housing and the el astic nenber and

i N ERNtEetvaWeld Mulid\€odnb&BHSE clAiEI A Rtk

slidably novabl e between the ho%?ing 2%3%?hg§2 g???%ﬁes
nenber ;deptelimitingtrpganannul ar col | ar nenber is urged
rearwardly fromthe tubul ar nenber proximl end
stretching the elastic nenber and openi ng the val ve
menber. 60. A valved mal e connector conprising: a

housi ng; a tubul ar nmenber contai ned within the housing
with a proximl end and a distal end, a first stepped
area and a second stepped areglpositioned forwardly of
the first stepped area defining a first groove; an

el astic nmenber conprising: forward and rearward ends;

an interior and exterior surface, the interior surface
adj acent the tubular nenber; at |east one |latera
protrusion on the exterior surface; and a val ve nenber

at the forward end of the elastic nenber and in

o o 1 . " o



fromthe first stepped area form ng a groove; an
el astic nenber conprising: a forward end surroundi ng

wao bwepsssxs nal end of the tubular portion; and BCT/US2006/005153
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rearward end surrounding at |east a portion of the

gr geve,-put .not - s e e dist

OLBR ot e RS B b 8o b Rbre Bile flbutad fember extends
posi t i @nedaidebsyend thdferiadwad df drtougiagwar d end; and a
val ve menber at the forward end of the el astic menber

the val ve nenber in sealing relationship with the

prgyi mal . eTok '

oS e e B saPuldh Rl ROk e MRbRoR BFARKR of
| at er afltiy o2 xhenidalegents @bmpsisians ur gi ng the el astomeric
menber intog . a stretched sitjon qpening the valve
menber?) Hiﬁ‘.’ld}é?g\FQP@fétoot}er?aﬁhﬁ esafﬁr:@alf%rage %Vﬁ‘&?‘!‘ gale
tubul ar %ﬁﬁ&formywage@nm@e@nﬁ@&oﬁ%prﬁmg:an el astic

menber surrounding the tubul ar menber proxi mal end the
el ast i chowsigsr having a forward end, the forward end

integral wi.th a valve nenber. in sealli rel ationshi

wi t -t LRI nstabet samegrmERdor s Y ey h p Ralve member
el asti ¢ nRAREarWRANeraUdhdelsing o flande ke EwWRRIANES h&lising;
further having neans for ‘reversibly transitioning

bet weentubiilag menthst wifbd rroxiniad epdipostitongd dvithis theelastie nember;

configuraglon.: i 1S i.n. [

ol at {ondht B e ook gt bR IRSratin? piABRlR 0 he
t he el astviabremynhisst of thel dlastio munsher ahd b dibtat end s@uredltto oite
and the val ve gggber is in an unsealing relationship
with prolioHsPS:; of tubul ar nenber when the elastic
MEMDer o Shdufle Qofth 1B Jo G B A thEfou thekmest
fluid connector conprising: a tubular nmenber having a

di st al emkmlerpndii craitacemithdhelflangst thopaoular edlas prosdr

di stall . t he proxji mal end; an el,asti.c nenbe
Compet &1 sl bl et e B B it gpaber; and
eXtendbﬁ@mﬁﬁﬁﬁﬁ@éﬂ@ﬁﬁp@ﬁﬁh@ﬂkHﬁﬂdBf&ﬂhﬁ&ﬁa@&k?r

surface; andopposite rearward and forward ends, the
forward end surroundi ng the proximal end of the

por D0 oK EReRR E7Rish & 4FBLMRRE ¢ RGN U fuPereny

wher ei gpeinfte rearward end of the elastic nenber and the
di stal end of the tubular nmenber are unattached; and a
val ve nenber at the forward end of the elastic nenber
the val ve nenber in sealing relationship with the
proxi mal end of the tubul ar nenber. 83. The val ved
fluid connector of claim82, wherein engagenent with a
femal e connector urges the laterally extending
protrusions rearwardly and stretches the elastic
menber. 84. The valved fluid connector of claim82,
the elastic nmenber conprising an outwardly protruding
lip on the outer surface adjacent the rearward end.

85. The val ved fluid connector of claim82, further
conprising stretching of the elastic nenber by a
femal e connector contact surface during engagenent
therewith, the engagenent effecting opening of the

val ve menber to permt fluid conmunication between
both connectors. 86. The valved fluid connector of
clai m 82, wherein unstretching of the elastic menber
upon di sengagenent of the connectors provides closing
of the valve nenber to prevent fluid flow through the
val ved fluid connector. 87. The val ved fluid connector
of claim 82, wherein the tubuj,ar nmenber is conprised
of rigid or sem-rigid material. 88. The valved fluid
connector of claim82, wherein the elastic nenber and
the val ve nmenber are nmade of silicone el astoner

mat eri al . 89. The val ved fluid connector of claim82,
wherein the el astic nenber and the val ve nenber are
sel ected fromthe group consisting of polyurethane
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