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hydr oxyC2-4 al kyl enyl, and G - al koxyC2-4 al kyl enyl; R
is selected fromthe group consisting of: hal ogen,

whgar o233 al kyl , al kenyl , hal oal kyl, al koxy, al RgT/UB2006/043113
and nis an integer fromO to 4, R] is selected from
the group consisting of: hydrogen, -CH(RIO Ar, -CH(R
1,) - Ar AnB¥her coBbieRation) is Are abMitiR4f the Chlf RassOmBly tCHEIRer a selected
10-Y-R4, -CH(R 10-Af-CH(Rn)-R 5, -XrHet, and Ar is
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di al kyl am no, and oxo; X1 is Cl-6 alkylene that is
speedcss | Thergforeeany atfocdvelndesigned splvergssemblpwhighotigseblerp be
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manuctugeds faryekempele viRdighsspsed auteraaied produdtion, aprddipted the costs of
consisting of: -Z-R4, -Z-X-R4 ,-2Z-X-Y-R4,
manufagtuxe tyy dédiyeifglconapraentpadts Rit allomiig e ose of highi spbed dugomated
proviso that when mis 1, then nis 0 or 1; Xis
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al kenyl ene, al kynyl ene, aryl ene, heteroaryl ene, and
het er ocycl yl enSUMIBIARY OIWEHA INVIEENEIONI kenyl ene, and
al kynyl ene groups can be optionally interrupted or
t er m naiceading t@ayéxenplarin embodimentlof e ppesent invention, a dispensing
het erocycl yl ene and optionally interrupted by one or
and delivegy syStenQéopuPS a fowableSabadice thofd DéTodeli @@« Wikch as a collapsible
consisting of: -O, -S(00-2-, -S(O2-N(R8)-, -C(R6)-,
reservoix WRjle freventidg ehbofekflow 0 oﬁ%@\ ofbther d¥nBRlindets from the ambient
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i's a bond or -
portion of the substance has been dispensed.

The collapsible reservoir can be, for example, a bellows type reservoir, a
collapsible tube, an internal bag or other type of suitable reservoir designed to dispense
practically all of its contents. According to an exemplary embodiment of the present
invention, the dispensing delivery system has a normally closed controllable outlet orifice for

dispensing a controlled amount of the flowable substance out of the valve assembly. The



R4 is selected fromthe group consisting of hydrogen,
al kyl, al kenyl, alkynyl, aryl, aryl al kyl enyl,
waeyboz62ad kyl enyl , al kyl aryl enyl, heteroaryl, PCT/US2006/043113

het er oaryl al kyl enyl , het eroaryl oxyal kyl enyl ,
al kyl het eroaryl enyl, and heterocyclyl wherein the

reservaik kyih seatddi@ntabt wish thy vylve agenbly satthat ith kortantyda not receive any
aryl oxyal kyl enyl , al kyl aryl enyl, heteroaryl,
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&mﬂwéfoup consi sting of hydrogen and alkyl; Ro is C3-8
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Of - CH "Qhe valygassemplygpeludesgfop pramyge, angpylixextendiag sruaturg epen
sel ected fromthe group consisting of -O, -S(O) O0-2-
to the diNgsn@e1R4 yeservaira ! thgHiowabl® shibstangt.e Chaevhl e aspantie czgﬂmfprmed of
consisting of a bond, -C(R6)-, -C(Re)-C(R)-, -S(O
an axi@lly, extd(dRe)iniNG Roe-opén to-tB( ©p@voif shdBfprmed aRedid ﬂaﬂic component.
-C(Re)-S-, and -C(Re)-N(OR9)-; Vis selected fromthe
The infrivw pf the Retehn heyeaf pasEi&egy-for releiGnR the- flowds{cRebstaicR from the
6)-, and -S(O 2-; Wis selected fromthe group
reservoRN 3k Fhitgie pbrt Sxtb@Nsh frof{Kd passagilay 0 Bk providedand aford ah
b are i ndependently Integers from1l to 6 with the
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acceptabl e salt thereof. In another enbodi nent, the
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up. consi sting of hal nitro, cyano
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aryl -G _ 4 al kyl en heteroaryl - G - 4 al kyl enyl,
ﬂemb}?av%n@n& ig ngy wﬂOénglltﬁwh along ity lengthq This,tyickness atjomys g yadye to
-C(Q-0CH3, -C(O-NH 2, -0-CH2-C(O-NH 2, -NH 2,
seal atghel thigieryn i ﬁzltenwﬁmyx ¢ven fiter/mgmbranawarof wakern igknges,
~hydr ogen; a-am noacyl is an a-am noacyl group derived
the eldsticity efithamiembraac cah 'welagicd swithhitberportien gf the preodraniesidsesy to
of racemc, D, and L-amno acids; Y is selected from
the group consisting of hydrogen, G -6 alkyl, and
benzyl; Yo is selected fromthe group consisting of
G -6 alkyl, carboxy-C -6 aPkylenyl, anino-Gi -
al kyl enyl, nono- -C -6 al kyl am no- Q -4 al kyl enyl
and di-yV, -C. 6 alkylamno-C -4 alkylenyl; Y] is
sel ected fromthe group consisting of nono- -C _6
al kyl am no,




di-N,NC\. al kylam no, norpholin-4-yl,
pi peridin-1-yl, pyrrolidin-1-yl, and 4-C -4
wa@bdoylopizper azin-1-yl; and R, R2, R3, R m anBCTU82086/043113
defined as above in Fornula |I; or a pharmaceutically
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-C(O-NH2, -0-CH 2-C(O-NH2, -NH2, and -S(O 2-NH2,
flowswb the coh@olfmblewiutlet drifme. Rie outiet aifie poevides doroetrelled amounts of
a-am noacyl is an a-am noacyl group derived from an
the fleRablOsudsiafcexe be dispshséd. oA bVee cap auvprsalnaditeator nfjthefvalve cover to
racemc, D, and L-amno acids; and R, R3, R m and

proteét tR \eawkeafsg A egd. M E@ramdnagoin the @flveassembly to the
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o enbodi nent of the present invention. For certa| n
YS%@mbodi nents, e.g., of Formula Il, G is selected from
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and R' are independently selected fromthe group
For achsieyi updersigneing of the pregent yyventeon, its eReestiony q@yﬁmagﬂﬁé‘}%@ ppecific
and benzyl, each of which may be unsubstituted or
objecty fteiried by it ussy referencsrshordd be hashietthe acepmpany ingalsaniaanindy
selected fromthe group consisting of hal ogen,
descriiptive meyter iniviich prefearadsmbadibenty of i ingentidayre lll@traited and
al koxy, aryl, heteroaryl, aryl-G -4 alkylenyl,
descifiteder oar yl -Ci -4 al kyl enyl , halo-G -4 al kyl enyl ,
hal o-C,. 4 al koxy, -0-C(O-CH 3, -C(O -0 CH3,
-C(O-NH2, -0-CH 2-C(O-NH2, -NH2, and -S(O 2-NH2,
with the proviso that R' can al so be hydrogen;
a-am noacyl is an a-am noacyl group derived from an
am no acid selected fromthe group consisting of
racemc, D, and L-amino acids;Y is selected fromthe
group consi sting of hydrogen, G -6 al kyl, and benzyl;
Yo is selected fromthe group consisting of C - alkyl,
carboxy-C -6 al kylenyl, am no-C -4 al kyl enyl,
nmono-N-Ci -6 al kyl am no-Ci -4 al kyl enyl, and di-N, N-C
\. , alkylamno-G -4 alkylenyl; and Yi is selected
fromthe group consisting of nono-N-C -6 al kyl am no,
di-N,NC - al kylam no, norpholin-4-yl,
pi peridin-1-yl, pyrrolidin-1-yl, and 4-C -4
aI kyI p| per a2| n- 1 yI For cert ain enbodl nents,
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carbon atons and a total of up to 11 carbon atons, and
may al so i nclude one or nore heteroatons selected from
wWo b@79s@8p consisting of O S, and N For certBECTUS2006/043113
enbodi nents, e.g., of Fornula Ill, &G is selected from
the group consisting OfF-X -C(Q-R, a-am noacyl,
a- anm noacy BRI RSERVPTIONOFCIRE BRRWINGH:0) - N(R') R
and -S(0O 2-R . For certain of these enbodinents, X2 is
sel ect ggh. f1 iO4A etxiitalygmumng RS ¢Ttal diedinghardaktiyery SHn0O- ;
-CH(CH3)-O; -C(CH3)2-O; and, in the case of
accord & xefAphary embsdimblitof tHs r@Bﬂ ilVend@lbe | Ndependent | y
ect ed fromthe group conS| sting of Cl1 oal kyl, C3-7
cycloalkyl phenyl, and benzyl, each of which may be
unsubstrid, ahas a@éxpwiaa mewmadhd@ynﬁ{g@alﬂrdemrﬁ system such as that
substituents i ndependently selected fromthe group
showh @J‘ﬁl‘gq tab(fbgdlﬁ%cor@il RE@Plary o Nent Bf the Breséit d@ntiGiAr boxy,
4 al koxy, aryl, heteroaryl, aryl-Ci-4
aI kyI enyI heteroaryl -G 4 al kyI enyl, halo-C -4
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enbodlnents i ncludi ng any one of the above
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outleb OIICSIHAHPE i ch i ncl ude an a-ami noacyl group,
a-am noacyl i's an a-ani noacyl group derived from an

am no .ound r ot
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I[1, G.is selected fromthe group consisting of
emboé‘“’é?ﬂtﬁgthépéesgnté‘i“ﬁﬁﬂ%l C2-6 al kanoyl, Gi-
al koxycar bonyl and C -6 al kyl car barmyl For certain

enbodi the R2 of Formula || i | aced by
G, whdii iesn punged PRl StentfedyBhHeveR taraninore
enbodi nents containing &. For certain enbodi nen
V seah%@}@d&ﬁYn‘@lVérwSG&bév with  rundeshipdl ONFTAIFIFAIRELO o e@&}?ﬁﬁw a
, I, or I'll, R is selected fromthe group
embqgi@m@t@f ‘phqg)r@ﬁntnymng@@whercJgpquq;onpyuqqs ly se Rne way valve
1,)-Ar'-R4, -CHRI i)-Ar'-Y-R 4, -CHRn )-Ar'-CHR p
assen)lblyid:in,the(pIQsili,or)--Ar' -R 5, -CH( R 10- Ar~"CH(Rn)-R 5,
-Xi -Het, and -X1-N(Rs)-Q R4. For certain enbodi nents,
|ncI ud| ng any one of the above enbodi nents of Formul a
l . , Tog. 40 & an palajged axdpliRextgnplingrpartipdiewent i gpnipuously
these enbodi ments Rl is selected fromthe group
sealiog®orsi vedyi W@]Vecn%sdndﬂuzwith a toypkledhsdfietoiver accerdihg to an exemplary
pyri di nyl net hyl, each of which is unsubstituted or
embalitnedtiof tHegaeseyt inveation wheem tbadsitintawslytssalingohap e enlve y
sel ected fromthe group consisting of alkyl, alkoxy,
asseiiblly @ainkid dispeabiagbkdition. and hal ogen. For certain of
these enbodinments, R is selected fromthe group
consi sting of benzyl, 4-nmethoxybenzyl, 1- phenylethyl,
and pyridin-3-ylnethyl. For certain enbodi nents,
i ncludi ng any one of the above enbodi nents of Fornul a
I, I'l, or Ill, R is -CH(R 1®-Af-CH(R 10-Y-R 4, except
where RL is -CH(R li)-Ar. For certain of these
enbodi ments, each RL 1 is hydrogen; Ar' is phenyl ene;
Y in -CH RLO-Af-CH(Ru)-Y-R 4 is -NHQMerein Qis
sel ected fromthe group consisting of -C(O-, -S(O 2-,
-C(R6)-N(R8)-, -S(O2-N(R 8)- O(O) O and O(O) S—
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-CH(R O-Af-CH(Ri O-Y-R4, or -CH(R 10-Af-CH(R 10-R 5.

For certain of these enbodinents, X1 is Cl-4 al kyl ene;
WoR2001/0562X31- N(Rs) - Q R4 is hydrogen; Qin - Xl- NeROUSIQo643113

is selected fromthe group consisting of -CXC»-,

-S(02-, -C(Re)-N(R8)-, and -S(O 2-N(Rs)-; and R4 In-X

1- N(Rs . 6 tin

al kyI i:lgr%']ﬁqsiet er%ar y?ﬂl ﬁ;e%gerhg%g%r%lﬁ;%npﬂﬁ%&{ 0656/
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or su y one or nor
ﬂex1bi gl?b}gl%lt]{a}%l%%% ner 061% ol%qqe 1 \121 a§3%|r11 ié; a?]cg?lfdfng% Eut] gxe%p%{'?
tergﬁklvel for certaln of these enbodlnents X1l is

embogimext ol the P “ﬁe‘ﬂ“’“ X -N(Rs)-Q R4 is CL-10 al kyl or
hydr oxy- Ci -|o al kylenyl; Qin - X1-N(Rs) - QLR4 is a

E?QS p g?ﬁqé Ilqéaml e}rllbar%e? pgﬁ%lqs%alg %Atlendi}g; eel%jlvfle é: tﬁeé ﬁ(g/l{tﬁ%&sgﬁsealmg
one vy F ErEBALYOSRI BES b Sl bE AT %%%8%%@% grapqdigent of

sel ected fromthe group conS|st|ng of al koxy and
the puggent BYgtionor certai n enbodi nent s, |nclud|ng any one of
t he above enbodi nents of Fornula I or I, RLis
- X1- HEig: 6Avg gp@xwuy@rxéenm;glpgrtlabqemf 1Wont1nuously sealing one
-CH(Rn)-Af-CH(Rn)-Y-R 4, -CH(R 10-Af-CH(Ri 0-R 5, or
way valge-asfeRaly WitRorle pEbandpsraugptrpogfacediding tesrpempiany mpediment
Is selected fromthe group consisting of piperidinyl,
of thepprpentimivention. nor phol i nyl , thi onmorphol i nyl, azepanyl
and di hydroi soqui nolin-(l )-yl each of which is
opt i ondlig. YBssbstrlirgédakidly extending pamiakview lof thetcortirueusly
i ndependently selected fromthe group consisting of
sealir deglwag@ivie uebeaibly. witlDoneq@it aaid An enika gbrandosding tcinuestemplary
any one of the above enbodi nents of Forrmula I, |1, or

embddithent WOk @idlelRidveiiéh. be -Xi -Het, R] is
t et rahydr opyr anyl net hyl . For certaln of these

enbodi menpeTARLEDSDESERIPYION OF THRINVENTHONEL hyl . For
certain enbodi nents, including any one of the above

embodi medhswRln Figs. rIU,b.A ahd 9B, dipeniRag hisd &efiv 6§ s@derh N AOTording
the group consisting of hydrogen G -4 al kyl,

to ex%¥1 E?ﬁ%dﬂnﬁkwt%senﬁﬂder@on‘ﬂs PNt a‘beﬂlﬂw a8y bir or

rtain enbodi ments, including any one of the

sourc%@olggat tdh gﬁl_gﬁsgn%?m TR Hkife b aRd hdiks re5vdis 2 BY HEWaRH.

or certarn e nts I ncludi ng any one of the

subst%rtfc%\égﬁe%nghgyé EEF[“]%%I‘ ure (qullc:%u Cfra(ﬁ{:e séeﬁlbi?}I f%shov@ﬁ in

i'S hydrogén. For certai

detalgﬁgzo pts zgn% bubci, Eé&j‘j%%ﬁn%nye or}g t?lf ﬂgﬁal}ﬂg bt% 81Y efrom the reselrvmr 2to
an o%}%&}zvglerﬁ!)r%esg eq%ﬁ‘ to@ se"yfﬁ ro? }oRe}zﬂ, ap%g‘%% en%ct%ﬁ to the
reserEi 2 AOKFHFoB 15 BT 42V galvg ﬁeﬁlahf\'r%gto am?’elatr?@n@fm‘%aﬂaﬁom

above enbodi nents of Formul a | or qé@ 3%#

enteréng the valye sssembly Relughg Erarasen“ghesltqua@g érhaysupces op for holding the
-Z-X-Y-R 4, -Z-X-Y-X-Y-R 4, and -Z-X-R5. For_certain

assemblyoch relfar § connests e Yedverasenthhe 3 &7 the Frserypis Zerffording a sealed
enbodi nents of Formula I, 11, or IIl, R3is

connpgtidngo rhed alylbi,en@omadﬁmmew IpasMnmybﬁr@seyvmt Ryl phenyl ,
or benzyl oxy. For certain of these enbodinents, nis
0. For certain enbodi ments, including any one of the
above enbodi nents of Formula I, 1, or Ill, R3 is at
the 7-position. For certain of these enbodinents, nis
O . For certain enbodi ments, 6including any one of the
above enbodi nents of Formula I, 1, or Ill, Ris
sel ected fromthe group consisting of hal ogen,
hydr oxy, al kyl, al kenyl, hal oal kyl, al koxy, al kylthio,
and -N(Rg)2. For certain enbodi nents, including any
one of the above enbodlnents of Formula I I, or L1,

s - T Y M Y T 1



al kyl, al kenyl, al kynyl, aryl, arylal kyl enyl,

aryl oxyal kyl enyl , al kyl aryl enyl, heteroaryl,
whedoeiooasy| al kyl enyl , het eroaryl oxyal kyl enyl, PCT/US2006/043113

al kyl het eroaryl enyl, and heterocyclyl wherein the

al kyl, al kenyl, al kynyl, aryl, arylal kyl enyl,

aryl oxmk&@iﬁ%&gﬁn todHidey |, AYARIDB, theltellewopsstivoir 2 is sufficiently

het er oaryl al kyl enyl , het eroaryl oxyal kyl enyl ,

large 3 KYdv %fu%ﬂﬂé/li&@é/{o, bedipehlSl BORGUE tetérvEik antbsoliapses hien
unsubstituted or substituted by one or nore

pressifdds Ig){llgg H)ttﬁe kﬁg@@ﬁ n@ﬁﬁF SltaBRIr&ehRets f‘xfaz BE LR, SlichEPa

consi'sting of koxy; hydroxyal hal oal kyl ;

collaé%‘?r%/l? ’ﬁlb% KN 1n|fk%aq @ 6111] {Fe%eﬁ’\%lr Y Pemtiy muﬁﬁﬂ&é RiisPensad{SH 6k the

aryloxy; ary eneoxy; heteroaryl;

ﬂowal%?et s%'ia&gﬁ(%élk %X ;valt)g Bs%%rﬁgip}él aﬁh léé{l ar '%%(Péﬂrab@%&reﬂ& Y%filo¥ bher
conta%rlﬂagﬁ)?l Il'ozrilg%:rﬁo a tﬁé/ reﬁ%%?}l%( {dllé)grgn;jg c;( e fhslgengmg %?_o% 8I al kyl ,

0XO0 r certaln
enbodi t

oo e P A A2 O SR 2

, an et eroa each, u substlt t ed
terSHeipreh LU BRIy Oh I SRS USES 1 AU ﬁ%ﬂ&%@@ma‘
sel ected fromthe group consjisting of  al kyl
appligaiignieh prsgaye topthy res@veini 4 skoihd @ftﬁéﬁigsaxu}ﬂyu 13 t@élOéE%é permits a
fromthe group consisting of alkyl, ar het er oaryl ,
user tpegadry avesss [ty an aciyntore pff Blekgsesiayras &Mé?@?%legu Rsppnce i grpssed out.
and heteroaryl are each unsubstituted or substituted
The lopsiog é hes surfices Gubshadlding fredoisingpberdba floyable sehstaaer is being
fromthe group consisting of alkyl, alkoxy, and
dispdnsddogen. For certain enbodi nents, R4 i s selected from
the group consisting of alkyl, aryl, arylal kyl enyl,
and hetRyfaainy haw kyFigaylA sfdedBe ithe valveyakseiblyophasonbielcgver 14
substituted by one or nore substituents independently
which @h@flRdhd flexiblé RRMBEML N3 CTRSVATd d3gembly alikeptyprRedlof an inner
hydr oxy. For certain enbodinents, R5 is selected from

core § QNI RAUP eL@AGHS bliktpasdap o Rg riepbrdd 12, & MeQiBietRethirand¥B, b Falve
For certain enbodi nents, i s selected fromthe gr oup

coveP Pﬁ%’cﬁta'ﬂ&ﬂgéjﬁa‘glc@f%ﬁ'c%verﬁo\[uﬂ?@ E&f&‘oﬂa‘tﬁg@%t OBAESTa (B of

For certain enbodi nents, R6 is =S. For certain

whlcﬁgge %s&%ﬁ?n g 1;61l de elcﬁ+ Eyt%oﬁﬂ&tloﬁ: ithGhd (ﬁe@éxﬂmons of Figs. 4A-

ment s ene. For certal

D). stﬁ)lggl? et%bae Panlbisapg tl?}{ Kol sb 8 1o %E&&hﬁga‘?ﬂﬁg %r{y? %r§ 10, Reis

group COHS S

unde%t@%h%g@p&asae@b lthgl fié(fldgr S;' %?e)éXanaﬁhIﬁQ n%xl’ &?@ &h that
het erparyl - C . For certain enbodlnents R
1o SFRICARHY cE“’d’a V8 aé*%/@w/ls&?reﬁydr oxy-Ci -i o al kyl enyl .
For certain enhodinments, R8.js C M Qal k
hydr oxy Ll end of thepipvg soyer 1 gdiagent fhﬁlr?FeEVﬁHc?o*?Wﬁ?‘gaHyF%‘mardly
drogen. For certain enbodi nments, RS sele%
extemch w18 1d¢ bepsing againg therflpngs atrtiriensgd thefig¥ible pymbragg pifecting
certain enbodinents, Rl is C3-8 al kylene. For certain
the seatfoctheredlve assanbiyuatthp enenjngfiem thegeseryait % hhe opening or neck area
enbodi ments, Rn is selected fromthe group consisting
of regdrvéiy @ ns@@saagaamjﬂa@ge 144, ifyr| esareple Py waseolt aescrevethtnod iwhight gates
Rii is methyl. For certain enbodinents, R\ is
withiydeodiged.. ARemativelt, at im additiooli theedlkr 8 Bnd ghe optrang echetk anen of
t he group consisting of C Qal kyl, C3-7 cycl oal kyl,
phenyl, and benzyl, each of which may be unsubstituted
or substituted by one or nore substituents
i ndependent |y sel ected from fhe group consisting of
hal ogen, hydroxy, nitro, cyano, carboxy, G -6 al kyl,
Cl-4 al koxy, aryl, heteroaryl, aryl-Ci-4 aIkernyI,
heteroaryl -C -4 al kyl enyl, hal o-Cm al kyl enyl, hal o-C
]-4 al koxy, -0-C(O-CH 3, -C(O-O0CH 3, -C(O-NH 2,
-O CH 2-C(O - NH 2 -NH2 and S(O) 2 NH2 For certal n

. s o o o s R



For certain enbodinents, Ais selected fromthe group
consisting of -CH2-, -0-, and -N(al kyl)-. For certain
wenoasdrents, A is -0-. For certain enbodi nent BCT/BS2006043113
selected fromthe group consisting of -0-, -S(0)o -2-,
-NC-QR4)-, and -CH2- . For certain enbodinments, Ar is

the re§&jv&9§ aR cfeﬁlgﬁ@dtxff‘ﬁi BEHHQ o RRS tR3tipBENiPthe @Véﬂld@aﬂhe collar 8
het er oaryl each whi ch is unsubstituted or

durm% Y éﬁlb%’ﬁﬁlfglg%u gﬁéve’ﬁpfh@ vAstStihg Ml%séeﬂﬂﬁﬁ@ﬂﬁ@ 841la¥ 8 and

ect roup consisting of alkyl,” al kenyl,

the o;ﬂelgpgéé 'thenéﬁgtg%! qﬂﬁ%&éﬁw aﬁﬁhﬁ] ﬂt!ehcyéd co %&15195 the consumer and

roxya Ky cyano am no,

also eilmlg\){%easqhee%dsflgqg}bdh%{.h m Iy F_or cert ai n enbodi nents,

r cer od nents Ar is
i di F t
ALY e tﬂg%% Fobne i
h of which tit t d bst i
ﬂowa@ﬁcﬁhg@cgw@mé T VIR éfléﬁ’g‘ﬁ ey Yrilvs%é?eé'ﬁ‘%%ae ?'}d&ﬁqaf?ﬁsww 2

up consisting of alkyl, alkeny hkoxy hanaI yl

and bﬁﬁleél fIB%y‘OHaﬁ IsBgamds WGFPWCCH%'?%‘%V“ %/B‘PH?&S&?‘R and
cyano, am no, al kylam no, and dial kyl am no.

valvecisembin 3 S B eSS mOlY 16 issopieeieg iesthe bottle b @é ﬁfrawﬁhreads
enbodi nents, Het is heterocyclyl which is

The aprsinp st iackaesd obbottle Bk stals AzaitistRpmprassestblyif, dor example, by way
substituents independently selected fromthe group

of a scemsthehd michimadskwith the pluog gssemblydal skaling fhago2d dogsprvoir 2
hal ogen, nitro, hydroxy, hydroxyal kyl, cyano,

betwéendhoboridd Gty drenhopymap ksgbrably |16, Adternativedy, loy irearidition, the collar 8
di al kyl am no, and oxo. For certain enbodi nents, Het is

and theedRhng e hatk anddl oftthd Bseuvistbisdre Hesigedd evithdodkadg feattned thay
one or nore substituents independently selected from

permitfif SRR of tRPusiipl RentHly 86 Euringaksieabyy bl dhialueyitly prevent the
hal oal koxy, hal ogen, nitro, hydroxy, cyano, am no,

unsc@lzvmél a%ﬁ‘dﬁ%seﬁb@ldf WeAnpasseiitly & thd the bpén@iol Fithe system. This

nbodi nent s, is selected Tromthe group consisting
RRIoATY gmﬁqa&mea/lel tes the possibility of
o S %ﬂ%’nfa"%zﬁsaﬁy e AT S sl e oyt

h of which is optlonally substituted by one or
reﬁn%%)ﬁ]wssg%sfltuents |ndependently sel ected fromthe

g Lg g 3 i ﬁ@%?’lsl%% ;ﬁgﬁgm%g fée 81]%6'8%? gnﬁ(?/alv{%%englgg ?Qh{&/ing an
4-
BN S Tk S U L 5 oo

memt o ns! Stallqg ;’ch(lélr 1? vsg%@ @%&f% ‘and g&% Cé’)?R\%)xth é(c%t; C[)%gle outlet

and - ., For certa| enbodi nent
orificsdlp e 4@?%&3@# heloyrip Genneetins; weith ﬁh@ GSFHP@(“@)"% F I&Sstf%i% ,
Cﬁ L?N(R8) -S(O) 2- N(R8) - -0, and -C(O-S-.
Optigngtly.d @céqla‘ﬁorelﬂﬁw h@e:,quecte@ tp gr m@@@» an atmg(zg an operation the
-C(Rg)-N(R8)-, and -S(0O) 2-N(R8) - For certain
actuaécvrtid@ﬁmmoéran@et forceqyiagyyheck Falve okthe aump esspobiyrksrie §rang
is a bond. For certain enbodinents, Vis selected from
flowatiesubstange foom thestiengind, thuSpRyjding the f@¢Fnepssary to dispense
-N(Rg)-C(R6)-, and -S(O 2- . For certain enbodi nents,
flowablé substlades JFof@mple, Eomveatstabpummshaydheneitized in\iis snanner.
selected fromthe group consisting of a bond, -C(O -
and -S(O 2- . For certain enbodinments, Wis a bond.
For certain enbodinents, X is selected fromthe group
consi sting of al kyl ene, al kenyl ene, al kynyl ene,
aryl ene, heteroaryl ene, and heterocyclyl ene wherein
t he al kyl ene, al kenyl ene, an® al kynyl ene groups can be
optionally interrupted or term nated by aryl ene,
het eroaryl ene or heterocyclylene and optionally
interrupted by one or nore -O groups. For certain
enbodi nents, X is Ci -4 alkylene. For certain
enbodinents X |s nethylene For certain enbodi nents,

oy



-S(O 0-2-, -S(O 2-N(R 8)-, -C(R6)-, -C(R 6)-0-,
-0-C(R 6)-, -0-C(O-0, -N(Rg)-Q, -C(Re)-N(R 8)-,
WO 005283 - N(R 8) -, -C(Re)-N(OR 9)-, -0-N(Rg)-EBET/US2006/043113
-0-N=C(R 4)-, For certain enbodinents, Y is -NR
8)-Q. For certain enbodinents, Y is selected fromthe
group tortkirgbientheaéserviirRopan B¢ A)sposed MitRg) 2 IB(tD) 6iewhose open
-NCRe)-C(Re)-N(R 8)-, -N(Rg)-S(O 2-N(R 8)-

end is S50 K88 by @(pR%)ZcOPlumd;efvbl( fagretelthdiesdBvoir Ef'rbmatarrtage, mupture or
enbodi nents, Y is -NHQ . For certain enbodinents, Y is

madv@ﬁérﬁ@plﬁdzaﬁdsmmne ofi RUpsety@si. st i ng of - N(H) - C(O) -
“N(H-S(O 2-, -N(H-C(Rg)-N(R 8)-, -N(H-S(0 2-N(R
8)-, - Nekdrifd l@w {3-Fig M) the c%ﬂfﬁlta@(e@utl&onfﬁ@ 7a &8 drédslit

enbodinents Yi is selected fromthe group consi sting

enabl®fg sﬁgﬁé)ntlarlydfl?lgssﬁlﬂngl%rﬂfﬁﬁe f1eWablsubsthace; Gha H@Xg ﬁ{f‘c%es the
nor phol i n-4 pi peri 1-yl, pyrrolidin-1-yl, and

contr@la@le ou‘% Bt |7? 'tcpg‘eﬁiaxﬂ R o idif affed re%ﬁfré Ry ngg@o‘j' ments,

I'S se ecte romthe group con |st|ng 0 al kyl ,

(ri;rﬂg?)(@hgcont%llll%le I%Q%é)} lOI'lﬁEg ?rlo (flg/b\/ fﬁll{}%&léy égfﬁh ;O provide a spray
or a ety oF B Rxebiy Bt AP BRIy j&?@"rﬁwgﬁ%
F
ot e R e amﬁﬁf&%ﬁﬁ’aaflwr??@%%tﬁnn?e”?%b&

For certain enbodj nents, For certain
?ﬁ%ﬁazescareas S biig % ﬂt?éﬁf‘é‘n &’%éhﬂe?te‘i' m%@e?fsth? fgprpble
6 with the proviso that a + is < 7. For certain
subst%c}ﬁqof\aém@ensad dbricaptrgHableoutlst %%@ﬂ@ﬁa% k¢ foymed fop dlse?nssw a
. For certain enbodinents, a and b are each 2. For
largerquantity pf diefvablerfubstanee; for examplel a ey ertnasa] golgtion/ansépr gel.
that when mis 1, then nis O or 1. For certain
~ enbodi Refdrgng now & Higs. dAdDthé gal@e anseribly Borrelemblydiaman inner
enbodi nrents, mis 1, and nis 0. For certain
core ElylandikiaBnexdending Wind. passegevegritl aportsd2bo fiexiblatmsembnaried 3amvalve
integer fromO to 4. For certain enbodinents, nis 1
covelFarwitles flange Idaamdiarseficsyer M with Dcontrollabdesutit orifice 7a. An over
enbodi nrents, mis 0, and nis 0. For certain
cap 181DpldésdRVESthe Vil€e MQABINT WHIY @ITE h6tIn s pidd&Singd it from contact
phar maceuti cal conposition conprising a

with LiiBkeAReUtahG@intsy ef fective anount of a conpound or salt
of any one of the above enbodi nents of Formulas I, 11,

and |1 Iy gaRARR JBRALIES, GHbkial E)Ytexggﬂrr‘]gtelﬂhé}tblofe Rﬁfeﬁfs%@amst the

For certai n enbodi neEnt's, the pre I nventi on

openﬂ% Q¥ 'th%qésie?vow quatq{ovd @&H ?ﬂer}gse?\yotuoéﬁ't&]? m?* o A &3lefdin

|S|n adn1n|ster|ng an effective anoun

blind §Y n%sa%e%néfrpltq g}e 1&% { 5d DF 8£‘s¥?ge(l§%g‘i F%@Sdsa}gtoa\( %ajor portion of the
wxial E%ﬁh”%ﬁ e, o@%%?r'a%fni’a&‘ﬁl? ﬁé‘i? e B o PR L e

nbodi nment s .of  Fqr mul 11 to the anji nmal
innerfegpe s A PR R B ML GRE ST ?f}Wé’aéi?%‘té?Yr?é“% om the
sel ected fromthe group conS|st|ng of IFN—a TNF- a,
surfapeLQfghe paésaggwa&pﬂ)th? putgesurfpes of the nger o 16 hggénner core 10 is
enbodi nents, the cytokine is |FN-aor TNF-a. For
formedsof; fir gXesADle.erigid E%ﬁkfdﬂ@f@fﬁﬁl @nd {eppinglep BRryardly jofthe paglef end of
For certain enbodiments, the present invention
the vplve eiseiablya Frshdrmgrepin sxemplry webgdimernty aippigasserably and filling of
bi osynthesis of IFN-ain an ani mal conpri sing
adm ni stering an effective anmount of a conpound or
salt of any one of the above enbodi ments of Fornul as
I, Il, and I'll, or a pharnaé%utlcal conposi tion
conprising an effectlve anount of a conpound or salt
of any one of the above enbodi nents of Formulas I, 11,
and I'll to the animal. For certain enbodi nents, the
present invention provides a nethod of treating a
V|ral dlsease |n an anlnal conpr|3|ng adn1n|ster|ng a

fore



phar maceuti cal conposition conprising a
therapeutically effective anount of a conmpound or salt
w@booanyge2ee of the above enbodi nents of For mul BET/US2006/043113

and I'll to the animal; and selectively inducing the
bi osynthesis of IFN-ain the animal. For certain

the assamitdyl horein isppresehteinpdethe passagevantlil end the poitsle T shoed digechoted
of treating a neoplastic disease in an ani nal

that additifatal portegl 2ankyi el I6éated theyugh thedurepenttiléal |y ef fective
anmount of a conpound or salt of any one of the above

enbodi FRfcpmete, INRkEMPIAS dmbotiimen@tBe inhér, cofd 10and the flexible
phar maceuti cal conposition conprising a

memﬁrlaw 1@%@&@@%&% R gt ihve fpERIY o Rfhed f60RRPRhadIg Sayt
any one of the above ‘enbodi nents of Formulas I, I,

close ‘?cﬁ&aﬁcleé whizh b6y 38 Bkt 95eai:ﬁrﬂe%ﬁhe%'ﬁ@%eﬁﬁ{étffexﬁl@ﬁembrane

present invention provides a method of treating a

13 anff gx%%r?é tt:!)r‘é 16' ﬁ? exJ é;'(el% a é dlrﬁ é ?ﬂo‘ﬂﬂn rocess fc%r the

mnistering a erape I"ca ective
ﬂex1bgef I‘E’lrgggrﬁ{ldj ia).')gal')l%%i’l% llnner C% (]é/ (f ngfl ast aﬁ?’%’ %égne%gg)&g%rmgﬁ Elt?ove as
Smﬂh%%ggﬁgbgéggm%%ggrls&£g$g ra eutlcall ef%%ﬁtgﬁﬁﬁ%
substmﬁdé%‘%@iq%fﬁ%{sﬁ?%@qa@tthﬁaresf dﬁ{a}a@g%%e %q%ﬁmécﬁ‘fs“
t he ani mal used hereln the terms

Accordinghy g e exern@hgx, ?WPO e, Yq‘ilé c]ﬁﬁeetp SLANeEy l:;gtweegrﬂée parts, for
i ncl usi ve of both straight chain and branched chain
example dhpjgnessered aag Elexiblegnampyane 13 apd thegfhgrpartsapre usgd to provide
cycl oal kenyl . 'Unl ess otherw se specified, these groups
an optiwat sskkentl operation of thovabea dssmmbly.ons, with al kenyl groups
containing from2 to 20 carbon atons, and al kynyl
gr oups Actbaitdé miembraine ddn sBch s @ lastntsoin nEmbes s fitedightly over
enbodi nents, these groups have a total of up to 10
the owterr snefiaceadfalmsinnargoterand eg@ndsdronatheropeniogint the fesemoiprto the
atons, or up to 4 carbon atons. Cyclic groups can be
oppodierRad yeiht tner cqpell §.C¢ tantheatoekdiin Efger AbDy theakiekiasoof tBe t 0
10 ring carbon atons. Exenplary cyclic groups include
memSrisd i@gfdi’&mily vEYADI NG 43l fnkth. QY He@Btiby b the outlet end of the
cycl obutyl net hyl, cycl opentyl, cycl opentyl net hyk
inner %M&lh‘ap ff&ﬁ/éxamﬁbécirpww XRhbinb coﬁﬂﬁmﬂﬂten@ﬂ@ end considerably

substituted and unsubstitutéd bornyl, norbornyl, and

thwk&%%?i’tﬁ? ) ndep&] tﬁi ﬁeﬂf)l@ ?ﬁe‘?ﬂb?ﬁesl@ e %gt' i8%he baALKYAR R6arated in

ene- eny ene' eny ene-

the a)%@ll d&)é@t){c#netgreaxia,llg régtePdlﬁé Elth y’i‘h ﬁ:ker € g%pstuPﬁ tﬁlélt\é.f(!itetﬁé Valve has

ken gr oups

dlSpeg%eglfglllCE ﬁ%&nﬁer qesc: ed %crelogd‘:he lvlé ve Sl%?:( S a]t the e;n(lf l@f@)&isﬂ@@he opening
7a ﬁrgtu{bﬁrfe%aS}E@?eﬂtﬁgﬁ%mﬁw Pttt ﬁ%%%@ﬁ%"é W&ﬂéﬁckness

rls s an "al kyl ene” ich an
whicl GOGIES R GEFOteT B Vs A ® FAP P ablf Semtetd 2 sthipf for
al kyl groups that are substituted by one or nore
“nﬁbﬁﬁﬁﬁ@@ﬁ atons, including perfluorinated groups. This
|s al so true of ot her groups that include the prefix
"hal o- 'In a fyxrepeampls syt edist embpdinentscfhe thickegss ofthe membrane
chloromethyl, trifluoromethyl, and the like. The term
may beyaylableatong it dxinblength andhidk uetien saebotiygibe outetené of he inner
rings or ring systenms. Exanples of aryl groups include
phenyl , napht hyl, biphenyl, fluorenyl and indenyl.
Unl ess ot herwi se indicated, {he term "heteroatont
refers to the atoms O S, of!N The term "heteroaryl”
i ncludes aromatic rings or ring systens that contain
at least one ring heteroatom(e.g., O S, N. In sone
enbodi nents, the term"heteroaryl" includes a ring or
ring systemthat contains 2 to 12 carbon atons, 1 to 3
rlngs 1 to 4 heteroatons and O, S, and/or N as the

I e 1 .



di hydr oi soqui nolin-(1//)-yl, octahydroi soqui nolin-(l
)-yl, dihydroquinolin-(2 )-yl, octahydroquinolin-(2

w0 2007/05&8hydr o-1 -i m dazol yl PCT/US2006/043113
3-azabicycl o[ 3.2.2]non-3-yl, and the |ike.The term
"heterocyclyl"™ includes bicylic and tricyclic

core i} for ecyipild, an bxinlly eyaidéigionfiiobs uningrrepted enmilar baddude
fused and/ or bridged rings and spiro rings. Fused

consifdrREl§ tEeRr that khedemainderad eetfleRibld Bebmad 13.af@themmiore, in certain
partially saturated ring, an aromatic ring, for

embof AR fhe bAnPRMEERBataicdth thoRkiaPdiFdcHEISby mélgd&tetnm% lciRgS
joined by one spitro atomand three rings joined by two

AlterSRIVER), fﬁh Q%Ql%ﬁ)‘? Quroffele® bPGHY Shy bf th& 918Gl 'ﬁ%n?orﬂietc'ldégéi’ o the
atom e pol attachnment of the heterocyclyl

valvegﬁi)gtiﬁ g it P%atjie!?ie fdle %J e r@ag/c y C?ciqegd i Rat tﬁ’{]éﬂd%ﬂﬁest to the

ene eter ene” are t

valve Qr?g’t%gg géalsf ﬁn@he?l Présl\ffe dsgr]@Meveg “het ef oar yl", and

cyc groups I'ned above. The terns

3 i i
subst@atﬁhps rpeted  sRgntn preesn i e e e cgntf%tfé@teew@et

. to which an al kyl group is att cheg

orifi r76 abc Bt BRI P e in 4 Hiills mem éﬁfle Agher when
than once in any Formul a descri bed hereln each group

being agpenzhlessloy higlh Pneeé AUtoEAted BIodyctoR cdRigEISEdent | y
sel ected, whether explicitly stated or not. For
exanpl @At ifs gnd adjecenbiorthd epepingiof e repeniop 2, the flexible membrane 13
i ndependent|ly selected. In another exanple, when nore

has ah hatwaop extenfingflarige bparimgeagtinstadinge/oythe igner gore located at the
i ndependently selected. In a further exanple, when

openit@ifeni thameserveir- N(Rs) - Q@ R group is present (e.g., nore
than one -Y-R4 group is present, and both contain a
- N( Rg) -A axg@alBugzjending alke g6vaui 04 esciicied dpaftectéid lmymbrane 13 and,
sel ected, each Q group is independently sel ected, and

as sh6@#E ih R4 rGit FosRidnSn Fid en edehacdd ridisie) estvedly fhie thevid sindate of
is inclusive of the conpounds descri bed herein

the ﬂ@lefél HGhtand. MEHRIAB O Ak 98lve bdveR 1Y adihicehhi@E Feservoir 2 has a radially
phar maceutical ly acceptable forns, including isoners

OU’[WQI% }gexterﬁllhﬁsﬂﬁﬂé@f’ érlﬁé‘&aﬁﬁtaﬂ% IFIQRER' % the eﬁa |of‘ ﬁle ﬂlex1ble

vates prodrugs, and the

meth%lg E tﬁg ghe'esgal ot aPPQVQst Iﬁ%lg Bt {hE %hérﬂr%f‘ﬁ% Yl?e reddifoir 2.

I nventi on |nc S eacC e COﬁpOUﬂd S

enant | OfRVaN Cf)¥\66r 14 1??3) hat By %atg%l)ét a nr%%{‘ G&Qre ({f an elastomeric

enantloners cLud e unlﬁrs h : h
mates‘alpﬁnt’eeﬁw%ﬂ%t%@e%ﬁaﬁét ?‘{a B i Sl T o R

e C|tJy st at ed ter
asserg o R e et o i & 0 evrd ov i (G oY PRy cover
nnune response nodi fying conmpound in an f the salt,
14 whishyspasticulasty adngrageres when the wihes ‘?Séef?‘gt’ S@i&&rdtss@&mg an eye
above. The prodrug, itself, may be an_i nmune respons
care priuliidny i Sigh & Spfp st Preveniy forrexamplesanytlikelibpagaf barm to the
pol ynor phic, or isoneric fornsdescribed above. The
delicateamtst onfasts ofithaese coswmundipgvisveo Te sefteryst  hes a eonipllable
as through a chemical (e.g., solvolysis or hydrolysis,
outlet orifieex@nfpt dispansing ke thnlmbht)sumtargnz Yheaoutlst orifice is closed in the rest
bi ot ransformati on. A discussion of the use of prodrugs
is provided by T. H guchi and W Stella, "Pro-drugs as
Novel Delivery Systens,” Vol. 14 of the AL C S
Synposi um Series, and in Bldrever5|ble Carriers in
Drug Design, ed. Edward B. Roche, Anerican
Phar maceuti cal Associ ati on and Perganon Press, 1987.
Compounds (i ncluding intermnmedi ates) of the present
invention may exist in different tautonmeric fornms, and
aII such forns are enbraced mnthln the scope of the
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6, Perganon Press, Oxford, England, (1995); Barry M
Trost and lan Flem ng, Conprehensive Organic
wepwihsess, v. 1-8, Perganmon Press, Oxford, EnptEDS2006/043113

(1991); or Beil steins Handbuch der organi schen Chem e,
4, Aufl. Ed. Springer-Verlag, Berlin, Germany,

posnioﬂ%'f wdi OBt REY SEHBiRE Snd Whyb PalvRbdnidly end/cblﬁnﬁm&le dispensing
Bei l stein online database)). For illustrative

positdl Poses, the reaction schemes depicted bel ow provide
potential routes for synthesizing the conpounds of the

pr esentyJ 19%&%95&3?0 185 143D H8Yo FiB! £ VABRSsRfD dinfelfs of the

nor e det al crlptlon of the individual reaction
L
w8 S35 PRSP [0 Bk a1,

used to syntheS|ze t he conpounds of the
*”“ﬁ%@éﬁF|0n Al t hough specific starting materials and

t de ted .h '
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this disclosure using conventlonal met hods wel | known
shortepcanrgHablespytiet exificeva; e 89t coven7 hasa GopEplabla quslst epffice 7a
conmpounds of the invention it may sonetines be
whicheserbstormed a5 desisedeio pravigsar prayuir arstreaymef the fawebly sultstanee.
reacting other functional groups on an internedi ate.
FurttEineoreeibd cororollsbie outlet otifict 7aoranvie lalcrossishit ad ehewdindge.ca
the nature of the particular functional group and the
Altegiatietily, ibg elecifvelyhBmessiatingthe sampllatde dtdd beficaiana drop-like
protecting groups include acetyl, trifluoroacetyl, r
amour ¥ heYRabIe RYbst{nlde €3n, beltispeided XL etahmpiyil an ayeckads solution or
f 1 uorenyl met hoxycarbonyl (Fnoc). Suitable hydroxy
othePdoRitRE Y pIGh1Ig IdeliSed RGPl fAEE idteirdtispehded] 1Y graqmer duvuht of
as the r -butyl dinethylsilyl group. For a genera

the ﬂiﬁ\%ﬁfe' sRbdtARe fr'éfto IBE Qfs éﬂséd‘ %@oﬁﬂ&ﬁb%ﬂ%ﬁ@iﬂce 8 @an BE@rmed for
Greene and Wits, Protective Groups in

dlsp%gl%w l%g cgltaﬁ't?tg lof the%%bl%v hl?s‘{an@e mambﬁvﬁymwﬁg aWnber

nal met hods and techni ques  of

dlam%?ep %%éahtn%ﬁgﬁr @%ﬁﬁ&ygdﬁg Iéir% t@)?éoo(n} rx’xagaz Ebvlve nY 2@&31; I,lééagl ate
: 22 |e L g‘ealq t?rrl%g no% e%gallg ci? F ts C)4B é uz? palf] e&s@é}{lﬁg ﬁéﬂﬁ%% rounded

eXx a roma
f ch h HRLC
o (ARSI G ST T M
subsg gﬁ &pgo( F})Ftlflgstu:r% es og re%ggltp %%chﬁlg ti§sug or other sensitive body

qui dl i qui d) extraction techn ques. Cbnpoun s of the
area$ nﬁ@ﬁvsedhe apdaddipdpeks shap edges aﬁ@mttbe YR OF SR S X Frfissues
I, wherein RR R, R2, and n are as defined above. In
is avoideg of refuestl 1ﬁ@glélglpt@1rpog@ht@¢gurp duringadministration of the flowable
di chl oro-3-nitroquinoline of Formula Vis reacted with
substemecanT IessoBfcoFayrTrhak a contrallable oW orifige 74 whick aan breformed as
conveniently carried out by adding the amne to a
desigd ltaipiowitle @fspay coapmandofche Fowahld substange. Fushgrmesethee of
a base such as triethylamne. The reaction is carried
contfllablervutletsuiificalbd eanstel aveeosts-slisasshows indiighd. oA veredthalye by
chl oroform or Lf.iV-dinethylformam de (DVF) and nay
be carried out at roomtenperature, a sub-anbient
tenperature such as 0 0C, or an el evated tenperature
such as the reflux tenperatut® of the solvent. Nany
2,4- dichloro-3-nitropyri dines of Fornmula V are known
or can be prepared by known nethods; see, for exanple,
U. S. Patent Nos. 4,988,815 (Andre et al.) and
6,518,265 (Kato et al). For exanple, they are readily
prepared by chlorinating 3-nitroquinoline-2,4-diols



el evated tenperature such as 75 0C. In another

exanpl e, an am no al cohol can be used in step (1) to
w@e@vioske3a conpound of Formula VI with a hydr orRgEUK3006/043113

group at the Riposition. The hydroxy group can

optionally be protected for subsequent steps in

selectfPa$ HinRsiorig AR don@élfhblefotdR e V8 &l B6p-BRari QY 6f the Howable
to a chloro group using conventional chlorination

substiRde Al Be dRp G Em At adarible HOMTBYL Barl/bol@ion of otk Bol@tion typically
chl'oroal kyl group at the R "position can be treated
ot by it by £ BERR kAT 7R AN s e BOTRON B

to be?ﬁs@é‘%{e%{}@e %%g%ﬂaﬁh% (ﬁ\gie?oriﬁclé% AT bé"gﬁ‘}ﬂpé f‘dr&iﬁ%%ﬁg}%{a nleérg?r

yrro I'nes, pipeiu dines, no
nd .pi perazines: others can b repared usi .

avanig ettt SRt Suble g dager ARnelR nsning f5ry
carried out b ddi.ng a clic secondary anmine to a

p““?ﬂﬁ%#Bﬁﬁ%§W”§%ﬁgﬁﬁﬁﬁg%@“ﬁ%ﬁﬁkund in a suitable sol vent
such as DMF. The reaction can. be conveniently cq{ried
out i n Refaripg auAtsciglly t9 gD, ayalye agse%fygwnam at cover 7

_carbonate at an el evated tenperature such as 65 0C. In

which Rest anegnlasgedisrsion of cenfrrllgbis@ubet orifieerid i Pravidgde Top anlprged
-X -NH-Boc, in which Boc is tertbutoxycarbonyl, can be.

versipipieantredpbicouileterifrs Tads able Paeeammodate thp dmer ¢prei 0 prg flexible
-Xi -N(Rg) - Q@ R4 using one of the nethods of Reaction

memBehe b andds Iseitable. for dispensipg ¢idyonsfiloReble tsitloatansesswelead lotiens,
conpound of Formula VI is reduced to provide a

crears avtall envodldpunisy biiti nmeey-aBso, bé-udedafor aiey fidwdbde subbktandel [The Filerged
reacti on can be carried out by heterogeneous

versibiy 6f @aatidblosutlesorificeYa atlowsiflowable abb@aticeas bt Hgpensed without
het er ogeneous hydrogenati on catal yst. The

havi@@m@mbhgmwpeﬂﬁgmmm 86 bpahired: ficadd @BtheifRxidle
arr apparatus in a suitable solvent such as tol uene,

elastSBENBNAL thALREOMLlE dutiBs orfiice Th, Wi ce Wt Ale@owALhY €act i on
can be carried out at roomtenperature. The reduction

can be gaLdihg %mg W Figsﬁ g gggt&&eabw@emha%ﬁe Bfand the flexible

described In Pat ent 5,395,937 (N kol ai des et

menBland 13 gyyﬂ%{p@éss&%ﬁ OLANARLINE T ALATAESHAL be seon. The

are kKnown conp or exa

cons Bl 20823 o N6 vy TSR
e e M R X Mo o e
oSSR 5t SRREDEIE BB a4 0 amne o

4-chloro-1//-1mdazo[ 4, 5-c]quinolin-2-o0l or
2- al koxBeferriagnew de Figs/6A-RB; 2pathar enbodipsntdiqwiblespbstance
Formula VIII. To prepare a compound of Formula VIII
flowhequeh s spglespast iy ig drner cqrp 40 ayd expands; thnflexdble prembrane 13,
conveniently carried out by conmbining a 2- i
swirlirtg avpwigiheettering.of interdioner] h endexithes viaka owtidt peyt d Ba as shown in
|, r-carbonyl diimdazole in a suitable solvent such as
Figs 16t amhBir Diisireamlts(ill Hi€)need for st ylacking brebsuet foatispense flowable
di chl oronet hane, or DMF. Optionally, the reaction can
substagcecalris patiauidrlyi aavatiggepuee neevidf, tlough set 15nicdd ta,Slowable
pyridine. The reaction may be carried out at room
tenperature or, preferably, at an el evated
tenperaturesuch as the reflux tenperature of the
solvent. Alternatively, to prepare a conpound in which
Ris Cl-4 alkyl or G -4 al koxyC2-4 al kyl enyl, the
cyclization can be convenienly carried out by
conmbi ni ng a 2-chl oroqui nol i ne-3, 4-di am ne of Fornmul a
VIl with an orthocarbonate, for exanple tetraethyl
ort hocarbonate, in a suitable solvent such as acetic
acid. The reaction may be carried out at room
tenperature or at an el evated tenperature such as 30
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In step (2) of Reaction Schene Il, a |, 3-di hydro-
-i mdazo[ 4, 5-c] qui noli ne-2- thione of Forrmula Xl is
woreihpb@sed to provide a 2-(nethylthio)-l -in Peropbo&e43113

cl]quinoline of Formula XlI. The reaction can be

conveniently carried out by conbining a conpound of
substanedsrhaiag Klghed tiscositicosweb haviecoelstic sobitioapirsl/golisgesiastiogels. It

sol vent m xture, such as ethanol/water, in the
shoulPbEERATHatiddRiohs perts $2umhy bs loamwwﬂlhbﬁjMDeti coee Iix

sodi um et hoxi de. The reaction can be carried out at

room t BreRemplat SherdtidnSiiem thedflowdblRmbsthnderis oteelispensed, the

2- (nethylthlo)-I/f-ln1dazo[4 5-c] qui noline of Fornul a

over cﬁ) hs hﬁeﬂﬁbé@l A PrdsOurd 152apf>li&itb YhoSddtub @R Zh bf the reservoir 2 so that an
i m dazo[ 4, 5- ¢] qui nol i he-5i V-oxi de of Formula X II

amoubtHf g b 73[9’5%9%}5&@ 25359%\{4 b hB YesB@BR int6 ARARLRz&hay 11 in the

ormng //-oxi fones. The reaction’is

inner 8c9r ‘{S”TE‘@_I:\J ta éaerﬂdvx% éh 851%) @gé@% WeSidR¥ble membrane

INng a east t I val ent

13 ra%%lﬁzg ?Wad’ﬁglf )Hg)% %c%;%i ?1%' oﬂtléﬁfI e'hﬁ fihe e%ﬁale%erﬂlgraﬁe where it exits

vent such

from %g lﬁ'@ﬁ]@ e?qtngnlg{gléedﬂ(aﬁlgbﬁ iﬂ%@aﬁ l? §ﬁ§ Icpl}tsc}ll%gleg)4 1efQ Oil g e H {80
c] ol i ne- 5i V- oxi de of Fornula Xl is an1nated to
coverﬁflg\‘ﬂ %Pe%seg (et hyl sul fonyl)-1 Hi midazo[

4, 5-c] qunol i n- 4- am of For nul IV. Ste 4

carri egvhﬁﬂtt heflowyable %ngt'fl‘?\‘}’ﬁt‘ﬁ ‘25?1“ ISPSHS"Id\?néﬁgﬁf(éh%?mﬁ’t entfof the

Formula XI11 by conversion to an ester and_ th
flexiblemembrage, o vessedipliyinardia thgonielablp %’gﬁléh?ﬂﬁOSJﬁt“ébb‘rhéhen

activating agents include al kyl- or aryl sul fonyl
openstlowringibs subgiahcets flosiue abhe valyngisemblyo {he flowable

nmet hanesul fonyl chl ori de, 0|ptolucnesulfonyl chl ori de.
substBisk isab$pensediand piengpragrethe sourercis wdddeamnshs eontrioHabipeutiep pridice

of ammoni um hydr oxi de, for exanple, and amoni um salts
7a cl@echloddngumydncifiove midibha atles asemblyi Wm dyeceapldnsiplecedaydr the

anmoni um phosphate. The reaction is conveniently
valveGadehib®e3 Qtibn f0Ys @A ch g, prowoitiglifrbm donxétoetht anlders cbntbmmants.

of the iV-oxide of Forrmula Xl in a suitable sol vent

such asy ghdeitr emeBERAN & @pictddl i8 Fipl 06 AahéB fdreraraple) figvable
j 9-tol uenesul fonyl chloride. The reaction can be

substafe TloRd t}QHﬁ 1o snﬁ%l@i%ﬁ EIREHAr YbR- 10908 BRpands thad MExibr)méhbrane
React i on Sc may be carried out as a one-pot

13, s@frﬁlﬁﬁeQUﬁrﬁ’i Pé’ e}ﬁgx‘ijdr%g 1r§1eF<ler9 [®RRA %M%@ﬂé Qh Gud 'pgrt 1193 & shown

Ion O COﬁpOUﬂ of Fornul a in a sol vent

in Fléu&kl aﬁ‘& 6§' ?‘ s%sgggfnhtﬂgﬁeeg foﬂms%&f(@% %}'ﬁ% e H‘&E})eﬂ&dﬂl&%ble

and p-tol ucnesu chl ori de
substg&clelanilll I pg{stg% a%llg)n g%a{,nlg ¥ gél%:étf?%t!hsg %&6%1 %Qéfﬂ%t %]Enn%g Hpﬂoa/able
I | f. | f l) - .
substgpqe ﬂlg];?ol[llgh% g?éﬁﬁ?%gp?}has i’lsﬁﬂélgg ic 8¥1u§%r}s rﬁ(rjlﬁ%r %rds%?eﬁllagtlc gels.

di spl aced wi th an a|k0XId of For -4 al.kyl .
o P 0° Broxelfosing i oiresiE o thg ST 28 e e Ropsine
these formul as_are conner0|alu% avai | abl for .
operasiggipleaninged apddhe flexipiemenabipies r@ﬁ@ﬁﬂ%@fﬁ@ﬂ“&égﬂ%ﬁ with the
these fornmulas can be readily prepared by kn

outerrpurfaeschs thetineercersckl; dite dnyprd gorerpent afjthg dlexibple Ie%m’ﬁraﬂ? Feyts at
an al koxide with a )

its owtlef eret tepduse bF itmipbrpased thicknasschad effards gradual contact with the outer
clquinolin-4-amne of Fornula XIV at roomtenperature
in a suitable solvent such as nethanol. A conpound of
Forrmula I X or XV wherein RZ&gr R2a is C]- al koxyC2-4
al kyl enyl , prepared by the t hods described in
Reaction Schenme | or Il, can be converted to a
conpound wherein R2 or R2a is hydroxyC2-4 al kyl enyl
usi ng conventional deal kyl ati on met hods. For exanpl e,
denet hyl ati on can be carried out by treating a
conmpound of Formula I X or XV wherein R2 or RR2za is C



di chl oronet hane, 1, 2-di chl oroethane, acetonitrile,
THF, DMF, iV-nethyl-2-pyrrolidinone (NW), or
W@oo7@56283 The reaction nay be carried out at PODDIS2006/043113

tenperature or an el evated tenperature, such as the

reflux tenperature of the solvent. Wien Dis -Br, -I
surfac@fof 85y 2GR 3retvaniBg ydiloxaple substancgithrongh the ports back into the

H i m dazo[ 4, 5- c]quinolin-4-am ne of Fornmula XVI can
reservoi0@iegedbylonamiatslcadiot eaterthateparecir.cDispérising indieidtidl agions of

such as the Suzuki coupling and the Heck reaction. For
the flEXHPDIBstafecCR PO tRinedd il thelresed(dir isislderigoaplchily eptied. As

coupling with a boronic acid of Formula R3-B(OH) , an

a resu@ﬂﬁ% Judetutd BPEratiSt ofthd PR sCenitily AhE€edled asedmblp adtatding to
B(O al kyl)2; wherein R3is -R4 ,, -X -R4, -Xb-Y-R4,

an exﬂ%{)laét}:n%%dlﬂ{@?l@ stthgﬁrebélt VR (RBARdesMRifbin BleYdu@éh the valve

oaryl ene, or al kenylene i'nterrupted or term nated

comp en?sr‘x{l ﬁ%%gé}g r%ﬁ&L&ﬁf\é’ h&Pe Roksn@r Yl or heteroaryl

eteroaryl groups can be
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to provide conmpounds of Fornula XVII, wherein R3 is
to dispsgse RQWablg substante.R4. The Heck reaction is carried out
by coupling a conpound of Formula XVI with a conp
of t he Blrstamargsuifaide & faymplapsodycopp = tb(e@emblm@nb@e%} %nd the
of these vinyl-substituted conpounds are commercially
valvesoaed ldbih exenaplimyrembodimebts of theppaesent ibyenkipoinslude thegaeplastic
The Suzuki coupling and Heck reaction can be carried
elastamidrs achas Dynafldxonamfacwied tyeGhe Cogr Ll s ardanpigtured by, C1F Inc.,
Pat ent Application Publication No. 2004/0147543 (Hays
or Sa@topaing nfanafciired by ofdvheredBlatadéd Bystehs fd. riTHR3ldsomers, and the
-Xc-R4, X is alkynylene, and R4 is as defined above,
matefi@s c@hﬁ%u’igear@f&lﬂ&rcﬁ]ﬁbr bymp@lchR dif thd desicahisg @avecinteplaiadg
reactions such as the Stille coupling or Sonogashira

impr&RRl] diBerwide ?ﬁa‘éed RABihiAS adl-Bicasisliiggedbits R)chaokipler s
a conpound of Fornmula XVI with a compound of the

cont{klg&%clt%n b addinlo c%ﬁ"fbr (;?,lgl Mhosfe%hﬁi‘lied PP A HONE I%r’-‘sust@fned—relt—:ase

Conpounds of Fornula Xvll prepared as

ionic%ﬁ%&rc!o ﬁgulﬁg os\ﬁ@h Q‘:Vthggl s%@ﬂte&(@@@tl@%(ﬁigﬁ%}%hﬂt&%fles which are

know(glr o%e Fﬁdﬁlg tthe dn%k%gdo ﬁfrgic%%iakléltaﬁkcgepx 1%%01‘6”6 gér;?gﬂtn;%(groblal

ene or eroary ene,
il e B o t&sﬁtﬁ et ARyt ER%H%?% the soft cover 7
or th%g}?iglgt ! reol\é;gg%q% n&%ug@céi e)ga%];&ltl): %r Ipom ggf)\égharé\é%ﬁP éepﬁ 4

_is alk Iene Xe is al kyl ene |nh,ﬁ ted or. term,na ted
residygl W@rﬁéb%%mwpé%a‘r F exple Jgtien P?zplasfé%hi\‘/eé‘?céeaé%,
defi ned above. The reductiqgn can be carried out q
surfagg tpngign AEbY BH-welting aF Ay anbinationet thedkowess @ fepelifiowiable
S. Patent Application Publication No. 2004/0147543
subsiahkeys et al.). Conpounds of Formula XVI wherein Dis
-OCH3 can be converted in Reaction Schene Ill to
conpounds of Fornula XVII wherein R3is -OR4b, -0-X-R
4, -0-X-Y-R 4, or -0-X-R; ggerein R4, RA R5, X, and Y
are as defined above. Wen is -OCH3, the reaction
shown in Reaction Schene Ill is carried out in two
parts. In part (i), the nethoxy group is denethyl ated
to provide a hydroxy-substituted conpound. The
denet hyl ati on can be carried out as descri bed above.
In part (ii), the hydroxy substltuted conpound

oy o Y



- (CH2)a -N C(R6) -N S(O2 -N(RB)-C(O-NARR oOr
(CH2)b wherein X1, R4, R6, R7, RB R, Q A Ar', a,
wae@7los@se as defi ned above. Conpounds of For nedBUXDE/043113

can be prepared according to the nmethods described in
Reaction Schenme |, wherein an am ne of Fornul a
BoC- NHin¥yet bitiar érsbeiifptmy éstlidingsthese dedoribed atikeracthe durometer of
Scheme | , In step (1) of Reaction Schenme 1V, the

the elb @Bk B4h KeonGRd iRt ®Haht Pieebsitnofthe Aotdhle edbstaaes thopn
Schene | can be used to am nate the 4-chloro group and

example! r%hérﬁﬂfe@ Bt t¥ining BBt RAQViBAnIpa LGS hidleOV¥isdsRitiEdwould
provi de a 1-am no-substituted

utilizé é%ﬁ’ek me.dl@&?{ élurém&]mqélbs@&hér@ it Ol‘d@%qulﬁg tHeQr 4tk fflc&neded to

énus of Formula | . In step (2) of Reaction Schene
f I
dlspe{ns\é eﬂé)‘\x/ggle]su?ﬁiﬂg% Vg%?%g r ?}s‘c‘&“i?g?lld@gblg S ﬂ:s%e% V@Otﬂéi ﬁ%lzz%d

harde& i egm Clés gtnasme r%yals{o%% ftg %{%f%{ﬁ%g%gjgdf o %1§4ﬁ(}93blg
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chloride o Fornula RAN- (Rs)-C(O A or ( H2)a
main@n APEERFAR \ , (CH 2)b- s or a sul fanpyl chI ori de of
For mul a R4NRs) S(O pr Vld an
sul f ondxtidgeer: Eﬁlébof’veo"%‘e E*HTSng SPS? ¢ VW deyjce, including
subgenus of Formula | . The reaction can
the velpnessemialimay beananpirgtusisto slpse iofmnseniych H@t ﬁl@y form airtight seals
chl oride, sulfonyl chloride, sulfonic anhydride, or
and arsdospditngenavingopsiolal ssalsrand pperatioarafies davisst i t ut ed
compound, and a base such as triethylamne or L
JV- di i iphthepydlegibalipsaduste of ptochinnkiry gddogy profucésmes dageribeds
di chl oronmet hane or i V.iV-di nmethyl acetam de(DVA). The
below,aaayt ieatispemsed vherzdt isiimgortant toahainteim theniee af congamiingnirem
chl or oal kanesul fonyl chloride of Fornmula d-R7S(0O) 2d
the a@bieft AMbgher! Khs dplvablschirhdeisats dfakismbiarifll belRg@iPpfdedi s
used in this reaction, the isolable internediate
deterfiMed fiRa} it RaNrae lveGlcaibBadskenisiy de can t hen
be treated with a base such as

, 8- di azahifatO IR foviblidndB&ante 81A§ be RBLIse@btivORlbd M

hydrl de at roomterrperature in a suitable solvent such

phan’ﬂ?ce%l tsPcﬂs&ﬁ&&plﬁha@%@llog%ﬁtﬂr%cé gl oﬁ[‘lﬁﬂélgﬁyg& C%’%Mﬁof the

Formula XX in b'is -CH

exan@e g?ﬁogﬁ@l@Bﬁ%&cﬁ?\? ﬁtenci\é'd t%mmfa%d e@og céﬁa&nﬁmﬁ(rom the

or certaln e ment s, COfT'pOUI’] S

amblgéth %sp [ a epr}e tlgia d%hg& @tr@ge %?t%fﬁégé ﬁeger(l&r ge gﬁ% Ir gn
opm@rg&ggga%g%@s%&r ﬁbo%"ﬂ%ﬁgwa@g@m tﬁ%?‘a’&}l’?eﬁg"gk"tw

I IV, S
amer@% chgt%@gté am{ %ulgqn@aglfr@n%% &SP[S‘)S ﬁ{]ﬂu ylsi:aq%g.ﬁ)ge way

am no group of a conmpound of Fornula I can be
valvegssgrably apd @ﬁhv&‘aﬁvétﬁmloéﬁﬁlpr?%’?tﬂﬁﬁélt‘?‘b a functi onal

group such as an ani de, carbanmate, urea, _.am dine,

anot herTheyfelevips srimeples rioyide sobesimertindeserbing Faée&%%of

can be nmade by the replacenent of a hydrogen atomin
medigal paerdunis vdridugre ainetpble tg siotage gu¢ Aispensingfiom 1Rservoirs using the

a- am noacyl, a-am noacyl -a-am noacyl, -C(O-OR,
contin@§B)y- el liRig) o1 wayQ@alvkssemBly, and Celi iy S}@(@ ofte present invention.

-CH(CC1-4 al kyl) YO, -CH2Y1, or -CH(CH3)Y1l; wherein R

and R' are each independently Cl-10 al kyl, C3-7

cycl oal kyl, phenyl, or benzyl each of which may be

unsubstituted or substituted® by one or nore

substituents independently selected fromthe group

consi sting of hal ogen, hydroxy, nitro, cyano, carboxy,

C - alkyl, Cl-4 al koxy, aryl, heteroaryl, arylC 1-4

al kyl enyl, heter oaryl C 1-4 alkylenyl, haloC -4

al kyI enyl, hal oC 1 aI koxy, -0-C(O - CH 3,
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chloroformate or acid chloride, such as ethyl
chl orof ormate or acetyl chloride, in the presence of a
whawe/05a26h as triethylamne in a suitabl e sol vROIT/US2006/043113

as dichl oronmet hane at roomtenperature. Step (la) of
Reaction Schene V can be used to prepare a conmpound of

PreseFgativerfige btotage Tnxkddiiy ety od éhresafoommiefionstadsoaas bhadcogpbshed bf
a conmpound of Forrmula | can be replaced using

providimgyfon txanudd, mrdti-dostamatertd, ighgsantiqy aad plesagatlVie-fiee systems as
al kanoyl oxynethyl, 1-(CG -6 al kanoyl oxy) et hyl,

describedn S, Patknt(Xbs. RE 38|243500920865) 6,803,783; §1276,447; 5,305,786; and
al koxycar bonyl oxynmethyl, N(GC -6

5,359 NNTIHIN B h@%ﬁﬂ&ﬁfa&ﬁkd b WeTBleR@Yih thel entlﬁJt}k anoyl ,

a-am noC -4 al kanoyl, arylacyl, -P(O (OH)

-P(O (O G -6 al kyl) 2, xycar bonyl , C| 6

al kyl car banoyl , and a-Jﬁ#ﬂggﬁyﬁpor a- am noacyl -

a- am noacyl, where each a-am noacyl group is
Examplddpendent |y sel ected fromracemc, D, and L-am no

acids. Particularly useful conpounds of Fornula III

are estiesas exdddarl eRbodifkRpeEdreatde fids oplahilRidprogucty e

to six carbon atons, unsubstituted or substituted

amen@BIBZO6t6rag€ hill ESHeRSifg o rERiiS ubiBgl thefcoMmudadly balihy one way
occurring amno acids. The reaction conditions

valveda%,%ﬁw;a il YIS sbflert b e pfosefinV2RAGE | 1R e§ﬂﬁ1ﬂ@€yé Hof2Bnd

be used. Conpolnds of the invention can a

prefefhrb%p@E) &4y %L’r&gg fﬁéfﬁfﬂg@%ﬂe&ngimg I:ar%] 5 ué%ﬁl@l%e ?]x‘é/céyv\%lj':%lﬁ§%a allergies

shown | n"React

and 10O HHa AR RO egé dr%Eé inkenh&i fop Goud éa're ?ﬁlj&gﬁiﬁg%uﬁfl% I)aﬁar

I nvention can al pared usi

naceutlc

sureoff A RRRES Afflenyd 43@3@@?%“@8?.r%%efvylrﬁﬁz{n%éﬁeéeu?t Huafid

05|t| ns of .t he |n entl co
sealifi QIR AR e AP obr PASEID SRane! Bf PSS nmerting- s alarter
0 he |nvent|on as desc ed ahove in conbi pa
exampie, OSE ivAF PRz STt o celiavg © %&%@%‘tﬁ Bﬁoée %ygﬂr?péﬁlse#ﬁéelteé@ He eve.
"a therapeutlcally ef fective anmount” and "effective
thoseg¥p drps UpRdARlICYR dBheGiive & conmuItes 4 Gleidsion usggprifatigue due to
sufficient to induce a therapeutic or prophylactic
prologggdeasyake periqds gec amanalilp frestpragend diypenting Hringeservoirs using the
i nhi bition, inmunonodul ation, antitunor activity,
contingruslyrsealingiont may valye pssembly and titlvgghsystem aftsecpresenbinmention.
of conpound or salt used in a pharnmaceutica
conpos iBxamples bf diyeye prodndtts cam inglide drpeye produntciéamgprised of but
factors known to those of skill in the art, such as
not libdited phydlubad daivdticigijababnanal difeeriag nioheulaowpighin dnddiding high
salt, the nature of the carrier, and the intended

mole6lflSd W@gﬂtQHMW?alohd by iseHk irﬁctd%ﬂﬁ@(ﬂloh Rath ol I8® molecular weight
conpositions of the invention will contain sufficient

hyalu@6itan\eBmi 8&%@‘&1\%") POly iR BB cb P4 (r 00480 A oy 1 @f 0.3%,
about 100 nanograns per kil ogram (ng/kg) to out 50

glycelinl 4dx@aRPRIyREMbatiS0 AR At ATRi1S IBxankiI& & rg%k&m@?x%ﬁﬁcté—@mlude

m crograms ‘per Ki Iogran1(ng/kg) to about

glauctghﬁ 5%&15?8 %Bﬁinpﬂglngc’g%lblggg 35 Jlﬁﬁﬁo cfhé’ @n[tf &ty l‘%, bimatoprost

orns nmay as ta ozenges

e

0.03&8?9%? be?a rongggzg)é oF%%m rl&f &&k@g%@@%@ a11§1fgg g{r%ﬁcts
transnucosal patches and the |ike. The conpounds or
salts of the invention can be adm nistered as the
single therapeutic agent in the treatnent regi nen, or
t he conpounds or salts of thninvention may be
adm ni stered in conbination W th one another or with
ot her active agents, including additional inmmune
response nodifiers, antivirals, antibiotics,
anti bodi es, proteins, peptides, oligonucleotides, etc.
Compounds or salts of the invention have been shown to
|nduce t he productlon of certaln cytokines in
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fold less than the effective m ni mum concentration for
TNF- ai nduction. In sone enbodi nents, when tested
w@ewansi2ag) to the test methods descri bed herei PCT/UR®06/043113

anmount TNF- ai nduced by conpounds of the invention is

at or bel ow the background | evel of TNF-ain the test
compriingadopatadine ALCI0S. 1 0 anslglrddisatvine beeate hioe Mxamplesaf/INSAID

therefore, provide a benefit, for exanple, a reduced
prodiidié indlUBRNSAYD HESNEE semprikiid kefatblac 0¥ %dianlicloihad G1o%r ed

systemically, over conpounds that al so induce

pr o- i nfRuamBRi¥ferYd dkbaRBelt®fod useldithayk férhlationdpce
pr o- |nflannatory cyt oki nes at higher |evels. Cytokines

hyam’e&%edne edebite Qldﬁ?)(m@xesuitmy&&ﬂné% ié‘geor@&iaﬂdu@emwfm

conmpounds or ts of the invention generally

resel#/@i% dé%% th@%&@lﬁglﬁg alf g%wé @\)a FRe LABRbLy Y o ﬁ 81&\{ ??'S sy(stlelﬂ‘s df the

actor-a ( Zertain in
s RS SR Bl so%fraalv« TR PAGHGR s
TNF-
other EbEpwRend AR ‘81?‘?%8%“ ol Sl R

uct| n. and tunor, ¢ell

Potasgiﬁa%'ﬂ&%%a%%ﬂ& ﬂt%ﬁ%h{a ForeBRpo vey fephh Wﬁgnems

tre vir eases d neopl asti c dlsea )
may Xy QR 5 0% fpe? Hﬂﬁeﬁ PrrEENt @w ey ﬁ@ﬁeﬁdar Bpieht tanging
nduci n cytok ne bi osynthesis in an ani nal conpr|5|n
fromai’dﬁ?tr?’i()gg@? Agftpng tp f&%?:g 40,000 datenstin #f nativeSpisbenidipge abou
salt or conposition of the invention to the aninal.
25,06H@00=dla] ters in fits cugiss-inked Herns erapsilier isrthepresenpformulations.
conposition is adm nistered for induction of cytokine
bi osyntiefsiablyruse dfabeutd 0 shwat &5 millickegrabiobield to abew 25 million
for exanple a viral disease or a neoplastic disease,
daltoarhgtalachmim (t§ghr mblecularofeightdl A)qrpddesdubstansial benafitp dplil@/d)cdl@r
therapeutic treatnent. Alternatively, the conpound or
surgisall proczdyred eSiachpatiesit eree@dérgoihy eurgéry Naftensedaded ih Gomb Manner, a
animal acquiring the disease so that adm nistration of
high nftgecaRAP@IgAthyRIurSintmayens WREDW itk theflia@Vint=a6 bF Blurring and
treatnment. In addition to the ability to induce the

foreih deyog_emﬁo@ or‘é?& piia068 froQRPHIYR %l&ﬁlaﬁﬁvbﬁgﬁt BA ah8Qhich
I'nvention can affect other aspects of the innate

provid@ILIEndARAIRE - Fdr Q&alﬁﬁ(l@ TR ﬁqﬁ‘l?énﬁgn@{o %éalte%iy #8ddre the eye
activity may be stinulated, an effect that ‘may” be due

durn{foocﬁ}ﬁ %éérlr’g (l:ér o ﬁ[&ﬁtiaﬂg} r%ﬁ? 5 EeRARE HGS %f m% cﬁﬁr t%’i)éhtqjiﬁ Qets

vat e ages In turn
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may .cause Lif.eration and entiation
the B3 REHE Byrplt %sﬁwﬂma@r Flggtaﬁ%ﬁsw Ride? foBketrasion o5
al so hav ct on t ed i ne respons
hyallﬁa?anet@ ‘% it i hE Srd R perF e term
i ne | FN- may be |nd nd|r ctly and th
ad"aﬁ%%ﬂh‘éf"i ugsd te Feat %’er?é?m?élrs“ff? u@nghse)ab ioBRS HEd if fefractive
4, 1L-5 and I L-1 may be inhibited upon
eye SEEAhiISECe Rlrdee %ﬁd forpEnchodp sensaiiongire 8ef[arpsoblep it thisrty peopf
prophyl axis or therapeutic treatnent of a disease, and
refragfivect Inssr sureery cthe veetdf highermealeeularweighydiA @fdl pioweitsibey, t he
compound or salt or conposition may be adm ni stered
al one or in conbination with one or nore active
conmponents as in, for exanple, a vaccine adjuvant.
When adm ni stered with other conponents, the conpound
or salt and other conponent or conmponents nay be
adm ni stered separately; tod@ther but i ndependently
such as in a solution; or together and associated with
one anot her such as (a) covalently |inked or (b)
non-coval ently associated, e.g., in a colloida
suspensi on. Conditions for which conpounds or salts
|dent|f|ed hereln nay be used as treatnents |nclude
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di seases including but not limted to malari a,
Pneunocystis carnii pneunoni a, |eishmaniasis,
wa@ eyopeepdri di osi s, toxopl asnosis, and trypanoBOIES2006/043113
i nfection; (d) neoplastic diseases, such as
i ntraepithelial neoplasias, cervical dysplasia,
adva@agdons. CAdditiatatiy,itbe crbssslalkinpepresentin dighomelgcudayvengin $lAcdldws a
carci noma, renal cell carcinonma, Kaposi's sarcons,
loweF&Inddiaton bEYsRiFdAS té behsed iinthe farnuteoibnl i M ted to
nyel ogeous | eukem a, chronic | ynphocytic | eukem a,
nul ti plig o FYeERIMBmbAaRdnE dBit N 45t B GRRWNGE abouttl B @AbBSUt 2.0
T-cell |ynphoma, B-cell |ynphoma, and hairy cel

milli%r?a’éfﬁ%?alul%ﬁ% PobRts SBRERTEP berlefils ifl FmuREbA RBF dryalye BhdEother

I seaseS, such as atopic dermatitis or eczenm,

o SIS0 S B 44 i
as Wﬁ?ﬁarsgiﬁ_ﬁ&tﬁ)w e ﬁ\'ﬂ&ﬂ&ﬁ:@ Eu%{c% #ﬂg l@ﬁ'&&ﬁ/# YesideRcRithd & eac}a a;iplication is

ocythaema, nu € Sclerosis, I SCOl upus,

im0 Bl R0 e ISARFR A7 SRRt Do
el oi d _formati on

b B e RS RS e
Addi t [y, ; d. I f th e e
s L SO0 L Ll L RSN e

_in conjunction with any material that raises eitheﬁ
vital glaptayistoua neppertics f the pscrap- Hhys g slesticits puhaseosib g s
for exanple, live viral, bacterial, or parasitic L
formpilatiomisgeaiaaingd Seforsy dvidrg ardragier the gerstang blinkjrggprocess which aids
protozoal, organi smderived, fungal, or bacteri al )
the cpatingreod esvestintgmf thedwplar scfases ofdled dyeand thgamppr surface of the eyelid.
pol ysacchari des; proteins; glycoproteins; peptides;
cel | ul dn fudlee embedimENA hyalucinae snd/aitsaledydives waoibiragion with
reconbi nant proteins; and the like, for use in
glyc&rimumd o aanotherd demuleent e@xaopées adBCE, anehldneedimugaladpseve,
typhoid, hepatitis A hepatitis B, hepatitis C,
providiid iH@Basad Aesidefidel i@l dBharfead edatihguenza, poli o,
rabi es, neasles, nmunps, rubella, yellow fever,
t et anusyy sfljl BiYiHe EmBodilEem®, Rilcbatipiivy fottilg@ond may be used to
t uber cul osi s, neni ngococcal and pneunococcal vacci nes,
delivaf @ﬁgé’ il dsbidlivh with b GkRBvRNE- & deR V&Y @hﬁ’l}ﬂgf USvicets MR ular
feline |l eukema, fow plague, HSV-1 and V-2, hog
tissuSd 'Rk ﬁfe%gﬂ)@@@f@]ﬁ%a@@ Bﬁ)g{;'ﬁfabitli Sand'ifictPAsERFRIa¥n R YRR tHoR!
virus, ‘rotavirus, papilloma virus, yellow fever, and
ei ' 1 . . . .
oxaré 34 ABerke H-RER A CRIBAXIRUEY GpRH G B oo R Bhimues
havi C m sed. i ne . f.unction. . For .
to bl SRR o SUgy P S B P o8 p P ARG, ani-atterey.
opportuni stic, infections and.t rs.that .accu fter
stereQg i ARIeB DR T RrL A IO niip Gl ar s agies droes
.transpl ant patients, cancer patients and H'V patients.
whichye deliygied fopigplly & efuldrfigs¥hove di seases or types of
di seases, for exanple, a viral djsease or a neoplastic
di seaseSihy? \B@oewngwe@rmwafaw BAY hapsef foribegeatmep obpry eye
(havi ng the disease) by adninistering a _ .
conditiens gpe tet noxidul grdfonmental eongiionh SUISPTy acuaRyses fafigusr aistEavel,
of Formula I, Il, 111, any of the enbodi nents
heatihgsiotrograit drg e, dry <ye sandromby, trauha medfvetiensfangd disggse.
animal. An animal may al so be vacci nated by
adm ni stering an effecive anount of a conpound or salt
of Formula I, Il, 111, any of. the enbodi nents
descri bed herein, or a conbimation thereof to the
ani mal as a vaccine adjuvant. In one enbodi nent, there
is provided a nmethod of vaccinating an ani nal
conprising adm nistering an effective anmount of a
conmpound or salt described herein to the aninmal as a
vacci ne adjuvant. An anount of a conpound or salt

Y Y T T
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wi ||l cause a reduction in tunor size or in the rnm ber
of tunor foci. Again, the precise anount will vary
w@ewansizag) to factors known in the art but is PpEsteao43113

to be a dose of about 100 ng/ kg to about 50 ng/kg,
preferably about 10 ng/kg to about 5 ng/kg. In

addi t i Embodirhénts éfdhapresent immentian gravidessev@ slcuipnisohg benefits,
specifically herein, other fornul ations, uses, and

includgifey exhinple] e \coatiasy, snhiaha@dneuchbadhesioemofaoe tngibn tohecular

presentinvention are described in, for exanple,

surfab& RhP&Hrb9iake b sup&ior E%tidﬂ@&omf@@ SipEAor Bt duazitlg, \Moar
02/ 036592, U.S. Pat ent . 6,245,776, and U. S

visib{THPbf ﬂi@%ﬁrgﬁall\ﬁé‘}d b QABE AN 336 br 2@ R kelsYadmic coating of the
2004/ 0258698, 2004/ 0265351, 2004/076633, and

iy oty b .
com B R R D b o R ot
1rreg|{1fr%1q1i1£se gle Ip&%r@[ﬁf@e%g{s“ﬁ{[/\lfe o?éj BB 1s°pe5§}% §8he gﬁg{ﬁ%e

exanp as other ‘condition

det ai | shoul.d not be constr.ued. . I I MLttt hi

 mvent 155 X el Rad RS b iR oo Pdubglbine

flash chromat ography was .carried out. using. .
comesRBIEE LT Sy TRy Lo Syt G eh e B ey s e flaest

purification product ayailable from Tel edyne |sco .
leastjart oy Rfeh ompEAtanie yljgayan heV iR Parqu e Bpgg o its

_(an aut omated hi gh-performance flash purjfication .
derivgtivespwith eiberideamlcantqopmemnyeh gludingbut peidpitsdie glyeerine

Virginia, USA) or a conbination thereof. For sone of |

t hese purtheimeese, sypesior pptienkponafortjigayided fpestotheglastoviscosity of

cartridge or a FLASH 651 silica cartridge (both
the hyglaidnab hed/$rritsrde i asivagemponests vdhely is eehiensd by [the novel sizes and

Virginia, USA) was used. The eluent used for each
concpuirdtioncaff thohyalgoganmeed inrth¢ érebabaegs.e. Exanple 1

4- Ami no- 1-benzyl- IHimdazo [4,5 -c]quinolin-2-0

Part A Additbnsily psupafiornelstatiiziing duwede Srerliyhluompan aod dmits defiBative

g, 0.20 nol) in N Ndinethylformam de (DMF) (130 niL)
comp&ents etask the nfvdd GizesTandebiych@atione of the halodonarduséd # thel )

and benzylamne ( 1 1.2 nL, 0.10 nol) were

emb8@RRR bile kbe IBdREshan &8kt b mbRaglht $Hony& Sodkinghupesmd adleasing
anbi ent tenperature overnight. The reaction was poured

demlifdbRs YRE Rhtedas hd PatieAWlink) PR HERERS R eHBRIirBiédts A1RAY foP breater
30 mnutes at roomtenperature. The resulting

_ S . ) . X b used.
clarl%@ﬂﬁé%%%%céﬁg %(ﬁ\gegg%&grfntd_tlgﬁ é’fttlheg)_raglﬁlg ABSREEnMMt bR used

. .roY!de . enzy or o-
A AR b AT o B 8, el heo s g

.. | % pl at i )
the HmpB g AF adep gD - AL HecRIPIR ol oot R feve g on

shake nder drogen press 30 psi, 2.1.x 105 PRa)..
the UGt Sve il P e HRE T Pt s i gy e
CELITE filter agent, and the filtrate was concentrated
Surgi¥der reduced pressure and further dried under high
vacuum to provide 27.82 g of . , .
i V4- benSiil farthen poresgiypiesfreredelivery sytemivhich inparahieRhs
used wi thout purification, Part C . ) ,
containingad delivariae multinle doses pithoeys, drayms, while keaping thgfpegulpton free
a solution of L~-benzyl- 2-chloroquinoline-3,4-diam ne
(5.0 g, 18 nmmol) in tetrahydrofuran (THF) (50 nL), and
the reaction was heated at 50 OC for three days. An
anal ysis by liquid chromatography/ nass spectronetry
(LG M5) indicated the presen&; of starting materi al
and additional 1,1'-carbonyltiimdazole (1.5 g, 9.2
mmol ) was added. The reaction was stirred for severa
hours at 80 0OC, and additional |j'-carbonyldiim dazole
(2.9 g, 18 nmol) was added. The reaction was stirred
for one hour at 80 OC and overnight at 50 0OC. A solid
was present and was isolated by filtration, washed



was present on top of the columm; the solid was

coll ected, washed with acetonitrile (6 x 100 nL), and
w@oo7hs@as agai n by automated flash chromat ogr apdiyus2006/043113

(silica cartridge, elutingwth agueous anmoni um

hydr oxi de: met hanol : di chl oronmet hane in a gradient from
fronDcoht#mifatdn ahé/odspbiagihas béeneoslopkal, Siimingtingfthe costly need for and

4-am no-| -benzyl -1 -imdazo[4,5-c]quinolin- 2-o0l as a
wastdhkdoRiafe@lviith siffl-GdetmitRlosihflan 250 0C. Anal, calcd. for

Cl7H14NAO-CSCH 40 C, 69.28; H 5.1 1; N, 18.68.

Found: %chqgscggdapf"ve é/e:'d%ops BNre thids dﬁa%tlcu@{f@'%lpadgptéd fFHIRO-
1-(pyridin-3 - -im

treatg‘féhfé%adgg La&éqco%afﬁlc)nf &\fe /'}“OIT Q&t@fé H&Qoﬁ%@ﬁé&%‘cdl BorfdBtidns A

e 1 was use to tre 2, 4-di chl or o- 3-

sur%%j'f E&?}ﬂtgﬁlﬁﬂ%ﬁg,ﬁ%@a‘%g %g%ﬁ%%tr@@fq? d%g}’% ég!:ggncmn*)les trauma,

. 3- idine (4.16 n., 40.8 mml). After the
dlseﬁs rﬁag?ogv\%éwal s6fated by filtration, it was dried

g_gr C)t gr ecertltgllfllre%lboglmen aacxylé'lcrg]agap%{\]/e %g’e I%p gCCCOE‘é) l’léJ {Oq){é gr%sent

2-chloro-3-nitro-i V-(p met h ui n

mveﬁeow%wgr Pt Sppians Sbigiilags Jerhaftassodediy, Biecin poSE
i n-3- ylnethyl)qU|noI|n 4-amne (13.0 g, 41.0

POIW%{?ICO}S% dpovidars-on carbon ( 1.3 g), and

acetonitrile (60 nL) were added to a h drogenatlon

vessel Setulpseeavativae teludg.diubgre robliaied fpfof sampds. 3. 4

x 105 Pa) overnight. The m xture was filtered through
carbaxymsthylcdfulgEsodhmmliyidraxyethglesiulosa ity drdxepopy Imsthydesklalose, and

was washed with acetonitrile and nethanol. The
methyltdlivbise Gelbileodedvitives maly comajeise frothabeut (0 etosibow 2 opercent,

provide 10.25 g of 2-chloro-7v -(pyridin-3
by weightef thglfinglfonadlatier. 3, 4- di am ne, whi ch was used

wi t hout purification. Part CIl,l '-Carbonyldiimdazole

(3. 20 gDetfdan/oreRirgn deivatt@sl @y bi3o be included. For example, Dextran

2-chl oro-i V4- (pyridin-

70 r3ayybd RENMH LhEHMIARINk BEoAlidg i tAeThidsent AvORiod, THficAlydvatentrations
in THF (100 nm.), and thggres ting suspens%gn was

of aP&R108DeRlenBExBin MAY bl HEASVIRAYSothdpoRmitkk %lbl%ufé}fnﬂagé%nd

|nd|cated the presence of starting material, and

| -
(hhg¥?6 g?dgéh]ﬂ%gm%gggﬁﬁsgﬁens)lmere added. The
reacti o%e Jafs't; 'n{ llflcﬁL(rt:fieh ggtﬁcﬁuc%h fé?atﬂ% a/addq]tpflse about

add|t|ona -ca I'Tm daz equi v
The I actlonmas stirred overnight at 80 0C and
OOIa %d’ £'0 %‘ a solid was pr esent. Diethyl ether

(50 L) S added nd the was- | S
{1 rerar PoRolzamdnsud el SaaifupRionFS sBbdopShng Giveol
ro-1-(pyridin-3-

400@&%9%3%{)&@ REORYUA ar%ﬂr%tyarcaﬁx, can@nge,h@a Pf polyplg Fempsise
4-Chloro-I-(pyridin-3-y Inethy . .

from by 408 [t 2BIE | gercers Y Reemhbpf o cmp@m%ﬂ Fyrtherpglycesingnay also
ammonia (40 nL of a 7 N solution in nethanol) were

be papiddel! from aboyt §RSHriesbentd-Vessel , which was seal ed and
heated in an oven at 165 0OC for 42 hours and al | owed
to cool. A solid was present and was isol ated by
filtration and washed with diethyl ether to provide
1.2 g of 4-amno-I-(pyridin-3-ylnmethyl)-I
-im dazo[ 4, 5-c]quinolin-2-ol. A second crop of solid
(550 ng) was collected fromthe filtrate. A portion of
the first crop was washed wi th dichl oronet hane,
net hanol , diethyl ether, and2icetonitrile to provrde a
sanpl e as tan needles, np greater than 250 0C. Ana
calcd. for C 6HI3NSO C, 65.97; H, 4.50; N, 24.04.
Found: C, 65.60; H 4.20; N, 23.79. Exanple 3
4- Ami no- | - (4- met hoxybenzyl)-1//-im dazo[ 4, 5-c] quinolin
-2-oI Part A The nethod descrlbed |n Part A of Exanple

.



in THF (75 nL), and the reaction was heated at 80 0C
overnight. An analysis by LCMS indicated the presence
w@boosisa283 ng naterial, and additi onal PCT/US2006/043113
|, r-carbonyl diimdazole ( 1 equivalent) was added. The
reaction was stirred overnight at 80 0C, and
addi t i obayvidylklcohclaPNVANytypically id azadeatrdtiohs exmging dtoandbout 0.1 to
was added. The reaction was stirred overnight at 80 0C
abowd AGheRkhtne Gotidorea@VP) Anglpitd1R if obivefifratibas rangiiig fth Mhde2
reduced pressure. The residue was dissolved in

percBitCASPLTBS MBRBed 500 L), and the resulting solution
was washed sequentially with brine and water, dried

over nmagRetk Pttt dtforrdiitd hisve thayaas) &ﬂ@ﬁ&%ﬁ%ﬁﬂtmns as

under reduced pressure to provide a sol |d The solid

will W@ﬁ &ﬁgﬂ ¥ 4 gerg g&?(ﬂﬂ‘htl ke %rt%?&(dheﬁ%l %XerE 4 SEIBQH& on

// o;l or o- met enzy 1) -
il or B %ﬁ Bp i afoyse oy etk ﬁﬁ%ﬁl@f R0l
incoii 5 %rm%’flﬁ%tgnalwé% RS it

vessel , . whi s seal ed and eat ed .at 150

sodifyTorids o2 iy 47 iy BT R e b Res {"dﬂa‘{%}s‘é‘
inconpl ete was se d and hea

osmalg Ky Genss from .agféﬂgag} Hfé 89anQimg 6@- Pler pa 3t° provide
under reduced pressure, and the residue was purlfled

an aﬁ%‘)b‘iemﬁ?/lu’alut omat ed flash chronatography (silica
cartridge, eluting w th agueous amoni um
hydr oxi eﬁemwarbaglmn@momp@mmm hefformujatediveh or Without
0:0:100 to 0.5:9.5:90). The resulting white solid was

preseiivaiés vepdnding on dh packdging dfdla fnad grodyctfin prdentoirapintaiaystprility.
dried overni ght under vacuumto provide

Somé-packiagmglopfidnsnat¢l e fdyernayply -dingle umi-disz ofsdrvbirs without
cl]quinolin-2-ol as a white solid, np greater than 260

presBi¥ativis ahuliad osélresérosirsGl o dudaRives dndltiddse Gederloits (which do
5.07; N, 17.39. Found: C, 66.76; H, 4.90; N,

not dllbw/&r ioxekEPWBhohit frefetvattres dmd sytiffles ot appeulyd. ethyl] -1
-imdazo [4,5 -c]quinolin-2-o0l Part A The nethod

descr i bafldrRinRaidodnddts, i &Rl Ndn ﬁ\@& he$£holeBulbf Weikht ranging
2, 4-di chl or o- 3- nltrqu|no ine (20.6 g, 85.1 nmmol) in

fronPM%uﬁi@%lnio}lt&ﬂaﬁdﬂnéb'nﬁhmldamxﬁe (35 ni, 0.225 nol) and
- (+)-a-met hyl benzylam ne (13.3 ni, 102 nmol).

G‘Lée&aéﬂ? R A AT PR L SN
hyal% (1%1? 1;)% 1d%tf W{'&FL ﬁq%c?lamv&gﬁt rangzlngdfrom about 2 to about 18 million

qui n as an

da lt%gse%rdqr%fp ﬁ{pb/ fB 0 ﬁo&ktnzb g) %’I‘?Pto%‘? r%gfi?ﬂ qa]?t]énﬁEé(yam re pre%er\éﬁy from
/| ? -I- | et qui nolin-4-arnine (24.35 g, 73.3

abmhﬁgﬁ9aﬁﬂ? PH 0ﬁ83¥ cations that the reaction was
stopped_after one hour na nesi um sul fate was
added t & ¢RI EHRoGHRe ya qap| $ pregentip @ concentration of about 0.05
2-ChI OO TV4-[(1i?)-1-phenyl et hyl ] quinoline-3,4-dianin

to aout 96 °0- g) was isol ated as an amber oil. Part C THF
(100 m.) and I,I"'-carbonyldiimdazole (8.1 g, 50.5
mmol ) were sequentially added to a sol ution of
2-chl or o-
LA-[ (11 ?)~I -phenyl et hyl ] qui nol i ne-3, 4-di am ne (10.0 g,
33.6 mmol ) in pyridine (100 nmL),. and the reaction was
heated at 90 OC overnight. An analysis by LC M
i ndi cated the presence of starting naterial, and
additional 1,1 "' - carbonyld?@n1dazole (6 eqU|vaIents)
was added in portions as heating at 90 0C was
continued for a second day. The reaction was cooled to
approximately 0 0C, and water (300 nL) was added. The
m xture was stirred overnight. A precipitate was
present and was |solated by flltratlon and mashed Wi th

. I P — o Y




hydr oxi de: met hanol : di chl oronmet hane in a gradient from
0:0:100 to 0.2:4.8:95). The cliromatographed product
worm7nsd283r at ed sequentially with hot acetonitpreT/@s2000043113

i sopropanol, and hot ethanol and washed wi th diethyl
ether after each trituration and filtration. The
filtr atieseriafr entselivhémebipfecnetahiyabirawn inprevided; dlim@miting the
pressure, washed with diethyl ether, and dried in a

need WA U RMRNsRYRMBE ©B moldulkt TWisdeduddsithegslodf viral or other
4-amno-1-[(li -)-Iphenylethyl]-

biologtchlBofRzMafioR ofthe Uy 1@ohiir, 2- 0l as tan needles, np
greater than 250 0OC. Anal, calcd. for C 8H 6NAO QIH2C

C 69 %Q cerldin énlf&iimé\llts éé%at@c%nts':&bmﬂlo“ﬁi as@laﬁéhls afd pr@m@e%l’ in
.25. Exanple 5 4-Am no- 1-][ enylethyl

conjugéﬁ:ﬂrﬂ%lggﬁfﬁggéag? tF o%é%?ﬂﬂgz gggfﬂ% WA Pﬁ(ﬁ PVﬁ‘ Jlgr%e%w"é%%opants

was used to treat

beca\BR/é\ g' fg sc%u% %xdtﬂ?e?gt{[dkeq[%asrlnﬁg %gau%ngrscoé%gtgmlr%ed
and i %%diﬁ%%mlcgion i Heriderof Fio® Bl dume bt TR ov“wé'ﬁm
t0o roomt ein‘per

embod R %a:g}fd%‘eﬁ e ‘Eﬁg S G el %Sh§%>i fipe d Syt gime
drops O F 11908 mtE: R C8 Pr ey, S HEPF I VAT PAD ARB ?aﬂoasgfarn

ne as an orange solid.Part B The nethod ,of Part B 0
animgly svhishedepengeon theiewisya apiyiydygan thels agtiverheripdr and oy %ht e
[ (15) -] - phenyl et hyl ] qui nol i n-4-am ne (25 76 mmol )

relieft foonp the\siyaietoms i ot eyeiayae]l @ &y up%@@ﬂl@pngﬁctwe surgery.
qui nol i ne- 3, 4-di am ne as an anber oil. Part C THF (100
nmL) andnksitaicembatimentsicaildasesled v4tives Wogld bg B! andgpants in
were sequentially added to a solution of 2-chloro-

conjubefigr Wi hyalwieay |Fet bydnjpde)icelbllosealeByatives, avhighear¢ hdreQvigpous,
43.7 mol) in pyridine (100 nL), and the reaction was

would®atued iabe®OmOGnirbpedatevepust surgioalandimpdeérstehy sdveleNBCS as well
i ndi cated the presence of starting material, and

as in deQtihdrp Bpdlicatichs ‘whesd the miindi ddh ﬂé‘t@inﬁrﬂﬁre@%ﬂ vedianl suity.
was added as heating at 90 OC was continued overni ght.

The reagick@din WaBodifbhts coFRRNE iy baRtmaktidlih @R aduebusl
"-carbonyl dii mdazol e (3 equival ents) was added in

m1xtﬁ@%ﬁél/9f‘s%hﬁ§)n|3§@%§cﬂgecﬁh 1R AR SattONt i nued for a
second ni ght e reaction was cooled to approximtely
0 0C, and water (300 nlL) ywaf pdded. The mi xture was
stirred for tmo hours A preC|pitate was present and

[l
ISUI dalcu U I I II_I d[TUI cu VVI t II watet diTtyu
Ingredisnt, orated by Jowantity " T T M ST
CUO—OVCTTIT YTIT Hi—a—vactt mllf.i: ) U Y vIUcT J.7 90 UT
Hyaln&.gmmo | [+ S) |- phenyter mgfml,
| Glycgri z0l 4 R-p]quinajin~2_%§?g' D

NaCl. chl oro- 1 -[(15)-1 - phenyl s gl

Dibasic iphasphete 4, 5- c] qui nol i n-2-|dl-27megmly 12 mml) and

MongbastsrRhasf®® m of a 7 N sdlQ#4 we/miln et hanol ) were
added to a hi gh-pressure vessel, which was seal ed and
heated in an oven at 135xﬂﬁpbﬂdr two nights. The
vol atil es were renoved under reduced pressure. The
crude phedeetanys tiLdondposidon Wi Tabldy isasédivdbiaitatel tAséye of a
chromat ography (silica cartridge, eluting with aqueous

patleafmmlefgémgfmdra@mg&eeﬁ@hh@mgersal b b hE@TEIahaRgeried. Bxamples of
gradient from0:0:100 to 0.2:3.8:96). The

ocul&RGARBL IRALAPOR AL PHARPRAta UGS cﬁﬁﬁbte chiddbdularaGRtiAPlabiatibe
and di'et hyl ether several tines and dried in a vacuum
oven to provide 260 ng of 4-amno- 1-[( IS)-1I
- phenyl et hyl ] - IH|w1dazo[A43§ c] quinolin-2-ol as an
off-white solid, np 292-295 0C. HRVS (ElI) calcd for
C18H 6N4AO (M + H): 305. 1402, found 305.1394. Exanpl e 6
4- Am no-| - (tetrahydro-2 H pyran-4-yl nethyl)-|
-im dazo[ 4,5-c]quinolin-2-o0l Part A A solution of
2 4- dlchloro 3- nltrqu|noI|ne (6 g, 25 nnDI) in DNF

A NN o a S~ N~ [ L AN~




The nethod of Part B of Exanple 1 was used to
hydr ogenate 2-chloro-3-nitro-i V-

W@ b@u05d293ir 0- 2/ - / - pyr an- 4-yl met hyl ) qui nol i n- 4- BOT/N8200§043113
g, 20 mmol) with the nodifications that the reaction
was stopped after four hours, and nmagnesi um sul fate

glaucwvas ambidtioh] sargtiye Dviring thessutgetyoihe syrgicelystaff émnot have to irrigate
2-Chl oro-i V4- (tetrahydro-2 _
and re-PHgAanthé-cyt apdfteylay ey nouldtevehal thely useid any ¢Gilghle wrbstitute
isolated as a sticky, anber solid. Part C THF (50 ni)
compddiflodd., | ' - carbonyl di i m dazole (4.2 g, 26 mml) were
sequentially added to a sol ution of
2-chl oro-i V4- (tetrahydrixaple 1.2
- pyran-4-yl net hyl ) qui nol i ne-3,4- diamne (5 g, 17
nol ) i R¥er Skdiplé, e BposiBibslof Tedld ERGPppI toase dyeaf £d
at 90 OC overnight.” The reaction was cooled to

i . i b Sthell ARQitiBhs oMBE dAMIRGr mitae
P atle%%{o%%%gl %t@}; ?}e%dsy?ac}?mgg %hn utes. A pﬂr@gci %?‘t ate was
i) ol i . o>
modefE S e MR ohe B LR, B P B R PO S iy
t et rahydr oz 2 .- pyrans.4- t - : .
of nabf RN B Y SIS blgladeed psc it computcys which
roduct. was, triturated with hot.acetonitfi.le, i
reandip? Apishes oot et e R G B0 oo Pl &R
. . diethyl ether to provide beige needles with the
irritatiQhy | lgiRiPAtent Ry e PR gre ﬁ%ﬁ%@'ﬁ@a e H"‘ﬁn%ﬂ‘i n “ig"‘)é geapply the
Anal , calcd. for C 6H 6C N3Q2: C, 691§8; H, 5.08;, N,
eye diop aspftepatthgy Weulddgyahad they usedany qyailabie fipstitplz composition.
4-Chl oro-1-(tetrahydro-2
-pyran-4-yl met hyl ) - 1i 7-E¥apde bP4, 5- c] qui nol i n- 2- ol
(3.9 9, 12 mol) and amonia (70 nL of a 7 N solution
i n met Hape apother examptée the composifiaprsriabls ris applisd & the eye of a
whi ch was seal ed and heated in an oven at 150 0C
patientwaffaiighfrom Tipeeyecluats didemeeenyinoemonteld ceniae keng agarce gllergy
pressure. The crude product was purified by autonated
relatdd rasdon< MTiepatiagrsaipnyye(sypions arardievedgpad thel patiemgeed ndt reapply
aqueous anmmoni um hydr oxi de: net hanol : di chl or onet hane in
the efe @opds fdn dsriasi Would AHR had th3y 4scdl dhy 9RJilablErsabstitute composition.
chr omat ogr aphed product was triturated twice with hot

acet onitHuk fF@mubhLeinihiRy hfdllrbhizt andlemaledntsl bidZel présesvative-
vacuum oven to provide 800 ng of

free $61358 I detif&§of ﬁﬁ)ﬂ‘i’erslé’ f&ﬁ]btaﬁ?!ﬁsadﬂe ProvidedBsripytiontd undergoing

-1 mdazo[4,5-c]quinolin-2-0l as a white solid, np

ocul%fsﬁ%%%og%@@%}i@él? %’ 5B Aliti8h G rel04d ﬂ%’f& g%?i@ﬁ:np%@%gﬁded

: 18.12. Found: C
with Sppes G By R st RS Ry EBIRNa vibeosiy and delivery of
: lubri!é%{ﬁxg&{g?%fégr?té gc]otﬁ%/ !egeln ! Eg}{tﬂ%i%re% tl‘(eée Zrﬁb(giimglgts g‘remlg)enéé@iﬁz useful
benzyl qui.nol i ne: 3,.4-di am ne, see U S. Patent No.
for egy, 8%%,”%%8"%%? QHYS- Exanpl e 124, Parts A and B, (6.69
g, 26.8 mol) in pyridine (50 nL) and THF (50 nL), and
Exapple 7 eaction was heated at 80 OC for two hours and
cooled to roomtenperature. A precipitate, was esent
and wasinagsremplaryynbogineng preserv S%Yf'gﬁs‘ﬁ%‘g‘"\\ﬁﬂ’ﬁ%g‘?gé‘?ﬂ yl
ether to provide 4.17 g of  1-benzyl- | ) )
prodpgts aerpmgagti¢ 1, soragepmd SEPPRRNSATQIR TESPTvaiEs wsingHthe sormrowsly
The filtrate was treated with diethyl ether, and
additional precipitate fornmed. The precipitate was
isolated by filtration and S%Fhed wi th diethyl ether
to provide an additional 1. g of product as a pale
yell ow solid. Part B 1-Benzyl- |
-imdazo[ 4, 5-c]quinoline-2-thiol (4.15 g, 14.2 mol),
dei oni zed water (35 nL), ethanol (35 nL), and aqueous
amoni um hydroxi de (3.2 nL) were conbi ned, and
I odonet hane ( 1.06 nmL, 17.0 nmol) was added. The

oy o R ] o N D



di ssol ved in 1, 2-di chl oroet hane (100 nL), and
3-chl or oper oxybenzoic acid (6.5 g of' 77% pure
worioes@B) was added. The reaction was stirredPEl/USHOAV43113

tenperature overni ght, and concentrated anmoni um

hydr oxi de (100 niL) andp-tol uenesul fonyl chloride (2.78
sealifp) onsavay vabegaesetblyl dngd dativkeyl systeneofitbapiesann inventionr &oneample,

stirred for three hours at roomtenperature, and an
nasalaf@lioifdsSarldypréfeiady nasud sprays exttdnel caperedms Ranvdasps, steroid ear

i nconpl ete. Additional ptoluenesulfonyl chloride (2.7
drop§) antiftoti dAPBlops, WBSe @ESIE Bind wU3el diope cargiisinigheSptBing 0126% and

overnight at roomtenperature, diluted with deionized
pseum%ﬁédriﬁgg&n Loke arRBLRYS 5BFasE BndMibgensing BoRf 18deM dird uXing &2

m.) and ethyl acetate (2 x 200 ni). e conbi ned

i i i n.
R R R N R S R e e S
fl ash [ Q {4 y LU '

FURIR ;%t%ﬁgcy e&ﬁéd&%;&ﬁnse foﬁ Lid 1?1 ngale%aﬁ? aHl 'sfﬂg%c‘!&vﬁﬂcs, a

aqueous ‘amoni-um hydr oxi ano or onet hane

formfgfsﬁiig’fi gty Séﬁf ”%%‘Ereﬁlggm%ég%%% aﬁiﬁglgcﬁ%ﬁf"@??%é@?doa“d
. i de 890 i 2o (r 1
aisp e S Ve e SRR Pt BBt ot

.|l -benzyl -2- (et hyl sulfonyl)-1//-im dazo[ 4, 5-c]qui,nolin
el ST BB eERORmBFIT . ARG < PO b
stirred at roomtenperature for two m nutes,and sodi um
formplatipnpareipropidedibelgf: a 25% w w sol ution in nethanol) was
added. The resulting suspension was stirred at room
t enper dyplwonasrandies ithaerivatives viidreap ba daawaigddy ity sefiym,
reduced pressure. The residue was partitioned between
potassiuny (calaiviat, aine of ober salt formsavitheroaeenirationsyyhich micartdigani ¢
| ayer was separated and dried over magnesi um sul f ate,
embddimtes edy vanydranoalweh 0.0ateaboundl@ pencerd aod with renalequiar Weight
crude product was purified by automated fl ash
rangihigriomitagt 30H000(daitbsaea abaut 7,000,0€) daous inn nativéhfoaguedus to
anmoni um hydr oxi de: net hanol : di chl or onet hane in a
abou@28J0ER000 dalters iQ:1t9 cAde8lihledFord dre TtiRZed.in THeeprésestubirhulgtions.
off-white solid was triturated with hot acetonitrile,
i sol at egtefyably, bivisdbddaptiveadtnditioadndlndgg 10/RCIsuRIllich or 10 to 25
provi de 50 ng of |-benzyl -2-nethoxy-|
i11ibh A0 n iSO RLH18r wéipRTIALiIn38mBinthidd RitE @ ldvl molRular
miligh W5 Ahforn & Oy R B RO 0. B0
. . " F .-, . .
welg?gc.i%lcéé}( adgnsp(:?légd %l% . prgﬁldes ngﬁgltlapmen@&s %ﬂnn{%r. ag’teﬁﬁa’lsaNr

/Part A Triethylam ne (

0 8 . - - - ani - T .

o R RN bt P A AR g et i
i all dded | uti f . o .

i BSGEROH Bt e AR el ooyt o pien

. DVE_ (90 d th . i at .
S e R S PR A
schon gl e Paseney el orse e eToBlBl Htaes e ppsen

~_away fromthe resulting precipitate, i.ch was )

in high gigdgeylag weighiAylloye Ao cprsgpiraiion of Fyplurgpgqyfo bguggdip the
was separated froma small amount of remaining water

formaedionhen renoved under reduced pressure. The resul ting
solid was dried under vacuumto provide 38.24 g
oftert-butyl
3-{[(2-chl oro-3-nitroquinolin-4-yl)am no] net hyl } benzyl
carbamate as a sticky, anber solid. Part B tert-Butyl
3-{[ (2-chl oro-3-nitroquinolin-4-yl)am no] et hyl } benzyl
carbamate (19.64 g, 44.34|ﬂﬁﬁ), 5% pl ati num on car bon
(2.0 g), and acetonitrile (325 nL) were added to a
Parr vessel and shaken under hydrogen pressure (30
psi, 2.1 x 1 O Pa) overnight. The m xture was
filtered, and the filtrate was concentrated under
reduced pressure and further dried under high vacuum
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in nmethanol) were added to a hi gh-pressure vessel,
whi ch was seal ed and heated in an oven at 160 OC for
wo cwe/osk2ys and al l owed to cool. The vol atil es MeET/8S52006/043113

renmoved under reduced pressure to provide 5.1 g of a
m xture offers-butyl 3-[(4-am no-2-hydroxy-I H m dazo[
4, 5- e] fua pefdrred empbdimenty ¥ 10]tb 2 92y 1 Sate Bdwmatléonadudton hyaluronan
4-am no-1|-[(3- am nomet hyl )benzyl] -1 -imdazo [4,5

provides]sqbstaitiki Benfitolin foRaulutidnsAor &g ndsecint othetimon-aumgitadnyd post-
chloride, isocyanate, or carbonyl chloride indicated

surgidaNudeB EFd o RplRethe Weddlivd effediBPiepealedlapplithtivad &Mdhiine soRsions to
added to a test tube containing a solution of

maintainVd MinimARERPY @ity aid MABisfupdard mhimifdHEaudd ik kffadtive

the material fromPart E (53 ng, 0.099 mmol of
residéhic@ B % ihe.{eés’éa.aﬂbagqgawams%%wt& rralrfaih RHREOMisRrE] qu
-2-ol) I d ) (1 nL). The

I nolin I'n N-di'nethylacetam de (DVA

hydra%igﬁg%&r'@?t&&&piﬁ%g&gﬁﬁaﬁrﬂy§1I:Al LEE Qe Eé}légg%f ) i B,

ure. rops 'of water were a to t
cont 11 PUgstFaSt Romlods SR B o ey gy pose
sneez?r%né%ﬁﬂ%tq%ﬁk %’{éﬂ{sg b}?, ff(]_rl Clﬁf%l’)lhql:)t%g] oza/sgglglééx?zgaeﬂ%p%qa%gﬁs%tsrenoke, air
po G5 e U e e R e

purified by reversed phase, preparative
causeliby e yiain mslivatine: piregrnitalbningieed sy ashgnd Ardlesepauegd by
using a Waters FractionLynx automated purification
surgesy/atdeppestiigsiapr ep HPLC fracti ons were anal yzed using a
Vaters LC/ TOF-MS, and the appropriate fractions were
cent r i fln§etheyemindiments, hpalproos ane/ariife detivativesop sambinatien with
salt of the desired conpound. Reversed phase
glycepinepdioattiywehdridguide kpoperteotyraats hy ameshapesdinogaradhesiive,h
non-linear gradient elution from5-95%B where Ais
provifin@ Sfdér¢ased tesiderza cintel and enlthhwat evatignd B i s 0. 05%
trifluoroacetic acid/acetonitrile. Fractions were
col | ectigstilbfurtivesanisdinggitd, vidcdadhgiye forngulatibhembabé esed to
bel ow shows the reagent used for each exanple, the
delivert drigs! Viaa ;ﬁéseﬁvﬁﬁver-ﬁédﬂeliw}? pasPRe dadce, &nde hital iasmbyed
0

accurate nmass for the isolated trifluoroacetate

provi%ﬁ%ten@{gewgamwlﬁty%§ EldRlaYe (RS b REMGRa g-ﬁQJ(ﬁEéf'ﬁgE@l 0

APPLI CATIONS This application clains priority to U.

time%bg}n%.ef@%xhtgg%g?@ be%%i@h@él tithof aliﬂfnl%ﬁgs §H68e ndshl ©ue would be
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. way valve assenbly for dispensing a sterile flpma?I?

mve@@maaﬁ%@,ldwr@w%aw ofseliylere dsrivaives Sexiians, gsiatigepolyols,
preservative free, while preventing a backflow of

poly vl tatoeheland povidens. t he source of the flowabl e
substance. The di spensing and delivery system
i ncludes, for exanple, a valve assenbly enclosed by a
pressure displaceable flexible nmenber or elastoneric
menber for effecting the passage of the flowable
substance to a controllable _qutlet, while preventing
any backflow to the source 3P the flowabl e substance
after dispensing individual portions or doses of the
fl owabl e subst ance. BACKGROUND | NFORMATION I n the
past, to naintain the flowabl e substance free of
contam nants, preservatives have been mxed in with
the fl owabl e substance in the reservoir fromwhich it
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fl exi bl e menbrane over the straight sided core during
assenbly, preventing autonated hi gh speed assenbly.
waberefase, an effectively designed val ve assepPtl/yS2006/043113
whi ch was able to be manufactured, for exanple via
hi gh speed autonmated production, and limted the costs
of manEhdotmeatsyf theguesenigventiop proxive speral sugprising benefits,
all owi ng the use of high speed aut omated production,
includvag fat@karfyple\supkeibr icoatinggenhasicd nifcDAIRESY e@EnsTddE o InhRAERA DiNis
According to an exenpl ary enbodi nent of the present
surfaédg\/l@fi%dr et¥ideActirhd) 8 S dYmIRELriBig] soeiey arivitiil BORVEYIS c@ating
| e substance froma cl osed source, such as a

of th@l?islilaaﬂﬁ s Esur BS&S MiBihg andiitdr Surér UBA blebdy ANY- R Gkl avée,
of oxygen or other contam nants fromthe anbient

mumﬁ&gﬁﬁgﬁﬁr& Eﬁqugnw he val ve assenbly and into the

sourc e fl owabl e substance after a portion of

the subsapag @%rls? t%e%ﬁ?xﬂﬁ@g 1%1 e 2R%hRla8on may be

reservolr can xanp type
ervoi r ., cm

BRI A
practi.cal

nasal eﬂﬁtlﬂ%hﬁlﬂ%t?&tﬁaﬁtmitl fﬁ%ﬁlﬁfﬁ%%ﬁo 1 ?ﬁ@ﬁ%‘é‘ﬁg Higgoven
contf, i hOF AL St FETIoER TR DY ot Gy T Bt surfces

control |l ed amount of the fl owabl e substance out of the

during s5ggyassenbl y. Thereservoir is in sealed contact with
the val ve assenbly so that its contents do not receive
any cortahstnapresery#iva-Tros deliveansysion Whish isfapadls of containing
di spensed. Dispensation of the fl owabl e substance is

and dstiferinganbitigle dpssh pf thg nprabmeistusizing fiufds whilg keeping the formulation
directly or through a punp so that its contents fl ow

free from apdamimetegind/drepaikige basdwse ddieloped; smimting thesoptlyynege for
a pharmaceutical, such as eye care sol utions and/or

and wg@tesasguciataiswith simgleluiseanﬁt dosidgor gel s whi ch nust be kept
free of contam nants during dispensing. According to
an exermpkatan enbatine@nt visEoddhgive mese fitidiaoveding enthe aresent
mul ti pl e nunber of di spensed anmounts can be provided

invenMoi Ingaykif@ det@nivhetibiireprilsRdiefil Aivak) ldextsdnb sdeliiaSpolyols,
preservatlve free. The reservoir is protected by a

' pmyngyﬁﬂ&@oggndB@gwgkessure is not accidentally appli ed.
The val ve assenbly includes, for exanple, an axially

ext endi (??l %F&t\}éﬁ@esqm&et [‘-J’uttapeendii himied &5 'forcé&arﬁ ervoir

of the e substance. The valve assenbly can be

carbgﬁm 1R 1u1§§e uﬂl Ihgdrgg};emeﬂglgkep F‘lgirto?@f @po)@tﬂ 1%911111 and

ol r an a r|g|

' |or the
metty Beffib, Ilwgseft ayed Pna B A %9&?}2"”%%%%%5 percent
! .extendlng fromthe passageway can be
bY“@E%kqﬁéﬁﬁ%ﬂg“EP¢%Pas an opening for conveying the flow
substance out of th |nner cor & The .i nner_ cor a
desi gnedexfRR AT Xéraa PRYRIVEN TS ¢ %@rl@ﬂug%% F b Srapnls i?eman
coni cal _shape, axi al ly extending erX|£9e menbr a
70 may Gapsed ie ﬁ&ma@@gnt H6OTNEAP TSRl eatoR YR Sapeeaiations
end of the port through the inner core. The flexible
of abeatbi apreenidvEmngus e Erd Whennotheepolimeric despuoanhagent #d
fl owabl e substance is pressurized and passes through
deliviehyesyptemtof dhrecbrésentinventimnistisedhe out | et end of the
fl exi bl e nenbrane. The fl exi ble nmenbrane is structured
such that it is, for exanple, thicker at the end
cl osest to the valve openingﬁ the flexible
menbrane is not uniformy t Tek along its length. This
thi ckness allows the valve to seal at the thicker end
first. Alternatively, even if the nmenbrane was of
uni formthickness, the elasticity of the menbrane can

be varied so that the portion of the nmenbrane cl osest
tothe vaIve openlng |s Iess el asti c, resulting in the
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pointed out with particularity in the clains annexed
to and formng a part of this disclosure. For a better
waie@ensd2andi ng of the present invention, its OPET/EHE2006/043113

advant ages and specific objects attained by its use,
reference should be had to the acconpanyi ng draw ngs

and de<Seldtiptalsoenaydtetieatuded. WHieo linghudstl egelasion neaytrodipniehatout

of the invention are illustrated and descri bed. BRI EF

0.01 pE&LRbPWe@t.OF THE DRAWNGS: Fig. 1 is an axially

extendi ng view of a dispensing and delivery system

accor diPafyolsannin€iuégly cii, PotixakiilemrGlyed] 300Popyedsdmt Glycol

invention. Fig. 2A is an expl oded view of a di spensing

400 FRRGoMRIC 8084 pRYSI&R s BpidallRtcodsduskidng oFpdlyols comprise
1accord|ng to an exenpl ary enbodi nent of the present

from bﬁ%@ 01059 abdut 9 perdhtib§ W%‘fkh@ $Pthe @&deéitﬁ)w qrhrtﬁerdg@&@mslhayg;e
d delivery system such as that shown in

prov1&<?cpﬁ&f1QB&ﬂ otoBo | né\ﬁ'@"/@ﬁy\h@lﬁﬂpd' ment of the present

I'nvention whic es a punp for dispensing

f 0V\ﬁb|ﬁg§,ﬂ§?%@&ft§ (I;;\E‘%? Fyg?ﬁailg rg&(r)lg%i'fﬁl ?gl%q‘a n‘laéé\fr% aBaﬁ 0.1to

soft cov on

di nb
oGRS T A RSB B T PG
s an enlarged axially extendi ng

abou; Peifr?ea’ill ailfPéWyc}% p '@d @ont i nuously seal i ng one way val ve
assenbl th a flat ed soft cover accordin an
[l 8 A R S e R e R
is an enl arged aX|aIu%wextendln%viartlal vi ew_ of the
will Recippieaigtsd by psesan sllledindhay proxided with dherpspsgnigizciosyre.
rounded soft cover according to an exenplary
embodi feeertayf embrdiperdsphpsphat/erthes Rullprinesigants pay be
conti nuously sealing one way val ve assenbly is in the
incorpersted pothie tfororulatioh go maiBtaisa pH venfing e about 410 tg about 8.0, more
extendi ng partial view of the continuously sealing one
prefevan)y atmbv@0 asadenbd.). Sodimahloode dedhachlts may ey inaarporatdid iy
to an exenpl ary enbodi nent of the present invention
certaltfv@npbsitibizeo aanitain oabehity sagliigfior asounayo toadboet 350
assenbly is in the dispensing position.Fig. 4D is an
mOs@bl/id. JWeteRmaR bt MsedXd piddide @n pguidoudmedivew of t he
continuously sealing one way valve assenbly where the

openi Ngp icértdi emb&iteROVGhpdsRIBhAMAS bé fRlatedrwit ortviehout
fl exi bl e menbrane and i nner core of the valve assenbly

prese@@ﬁﬁé@de@gn&% Mith€ )ﬁﬁ‘(ﬂiﬁélﬁé ¥f ﬁ@@fﬂgl' et f?lfor@lé}% Hfaﬁ@ﬁﬁ‘ bterility.
I nventi On is an enl ar ge partl al axi al y

Somé cﬁggihg;gm}r%gmc detdalee)&mgl e'g glﬁgl%hx -d9 8&&%&%}%&

own I n B and 4C according to

prese tﬁ/ése lellt? dgse%P;% M p?gsextvgﬁvag ! ﬁé Slﬂ}tldogbvl%%{'oqg (WE cHdo

an axi al i'ng partla VI ew
not aﬁgwlréﬁ"lyiay dFia TS bRy S R 'xémvﬂ ary
2?23;35%9%‘%50%&%es%ﬂ%@vaﬁgﬁé‘%naﬁé‘% it S et anging
fromgBt 14HE BoH 9FoPeC HBR Lo R oh g | D ipp ey 20 ilion

enbodi nment of the present invention. DETAILED
daltopi=SCRI PTI ON OF THE | NVENTI ON As shown in Figs. 1, 2A
and 2B, dispensing and delivery system 1 according to
exenpl ary enbodi nents of the present invention is
conprised of a bellows reservoir or source 2 |ocated
Wi thin a housing 6. The housing 6 and hol ds reservoir
2 of flowabl e substance, %gerably a sterile or pure
fl owabl e substance, a val ve“dssenbly 3 (shown in
detail in Figs. 2A, 2B and 4A-D) for conveying the
fl owabl e substance fromthe reservoir 2 to an outl et
when pressure is applied to the reservoir 2 or to an
actuator 2a connected to the reservoir 2. An over cap
15 covers the valve assenbly 3 ‘to prevent

. " o o oy I I .



application of pressure to the reservoir. A slot 6b
extending axially in the housing 6 permts a user to
W@a00m/05268ss t o an actuator 2a of the reservoi PCEES100€043113

fl owabl e substance is pressed out. The housing 6 has
surfaces 6a for hol ding the housing when the flowabl e
subst ahcertam dagiodinatitss peefid dwnaskafremus suygarpyastdescEibgdabove,
2A and 2B, the val ve assenbly 3 has val ve cover 14

hyalu¥ddag bs (ROGHdON @B thoRclilbewtibhtaranginbiran ebdi .10 Thabowal Vmillion
assenbly 3 is conprised of an inner core 10, an

daltorfsX dld preferebB ¥ gbddk 1 0h MassEalh dekonports 12, a
ffexi bl e menbrane 13, a val ve cover 14 with a fl ange

14a, ap.RatOdnibodRNSNs Hyalirddan 3 sr0dehf i@lal cahdentr@titin about 0.05
orifice 7a (all of which are described in greater

L3 ' RiehisOfe | fakdiu Bpcations,
o 2, SEA 8 SRTESE} 2ot 1 diteson St

hyaluﬁ?}nég i’s S‘%rgsoe 1?\%'@3}? l:&id8 o n%\]ﬁ 2&1 Sﬁoﬁbaﬁ’o.ﬂ 4. 113 yet another

hat én asse the device, 1t is

embo%%iv:ée'aﬂ%ﬁﬁ%\éub‘ér @%‘@a%sé‘ Sy HurdHE ﬁ%(’%%ag@‘?“{"ﬁ‘é? N
14 ' ir, 2 [
concsifelh Gyttt ARG Tl A DR R P AU RSt The

f.fect,i
C

flange at.  the end of the, flexible nmenbrane n
the seal e‘ﬁ@rpefcﬁ’étagﬁélr@%” %@@EBY%/‘“%PE V§rK 8“%6 8?{?% ngr%%s as

the reservoir 2. The openi ng or, neck area of reservoir
will b apprgpigted §3iampstson P@H@Cbmilaf‘a?fg PI’SVld%‘i‘é(HB fal& wa%é%?? e
screw thread which mates with the collar 8. | )
Al t er ndr certainyembndimentaenmposisians mavbetrmylated wifhprivyithout
opening or neck area ofthe reservoir 2 are desjgned _.
presenatived depiriding drethe prckeging of the Sinpliprodusineydear fq @aingin gterdlity.
collar 8 during assenbly but subsequently prevent the
Someistempewnidiy datickryl pptiss énvhidg, fof extalple sinklgrung-depiresdrgoirs
openi ng of the system This prevents any unintended
with@@ preasrivatiies, mmulidoseheseraris ity presedyatiVesgind inultidvat msery ies
possibility of refilling the system Referring now
(whi€B@esdt alldw air dnthlte) withBut pravedvatiesandlsyringes auintpables f or
punpi ng fl owabl e substance, a punp assenbly 16 is
j 0i ned 1hQerhil Bh¥&liASHS Bl me@Rghlirona i pROIded; dlindnaaing the
bottl e 6b. The collar 8 surrounds the connection

need B8 LVERINIRE sOHEPFR RFRRIL 6L ETHNE AYRE HR rAk SE AT Sther
The punp assenbly 16 is connected to the bottle 6b by

biolog aFWn’iﬂiﬁaﬁ@ﬁ'of agyReSHAY Oor neck area of bottle 6b
eal s agal nst punp-assenbly 16, for exanple, by way of
a screw t i; i .
o PATR IR BAcU s R, UIPSRTEIR bl

seal i ng ween t he bot
. th ly 18. i val -
cons et PR REE R il B B Al b g
th i.r 6b desi ith | [ f eat ..
beca{léf?eeﬁlgygazg iﬁ\slio \I’ltrS(H)éls B%H%Fgegosé %nsfe ﬁﬁg’ tﬁdzﬁbs%g ésggl%gqr\g gnfiéﬁ &dition

during assenbly but subsequently prevent the
proviiedenggnfesigensi dimg AHBe BBl Y5SUF the punp assenbly 16 and

the opening of the system_ This prevents an .
uni nt e nlékﬁé"g‘%‘@ gERATImsRis o linlpse dreiveidies a‘f?e-:!lsd ‘&%@%?Ss@l’ams n
elimnates the possibility of refilling the system,
conjmssiop with haalyeonpn.yForgxpmgpleirglulessdesiyativgs whigh g5 mpge viscous,
assenbly 3a having an actuator 17, an inner core 10,
an axially extending blind passageway 11, ports 12, a
fl exi bl e nenbrane 13, a valve cover 14 with a flange
1l4a, and a soft cover 7 with a controll able outl et
orifice 7a (further described below in connection with
t he descriptions of Figs. 45% ). Optionally, the
actuator 17 may be connected to or include an
atom zer. In operation the actuator 17 serves to
transfer force via a check valve of the punp assenbly
16 to draw fl owabl e substance fromthe reservoir 2,
thus providing the force necessary to di spense

o,




In the valve assenbly 3, an axially extending inner
core 10 bears against the opening of the reservoir 2
waoeowisd233 | ow fromthe reservoir enters into aPCEHKBZN6/§43113
extendi ng blind passageway 11 in the inner core. The
passageway 11 extends for a major portion of the axial
would beigsed imbed tirae, iipirpeepetsdive,. post-suagipal end matierhtg thseveretdmenose
| ength of the passageway 11, the inner core has a pair
condiibnports 12 extendi ng transversely of the passageway
axis fromthe surface of the passageway to the outer
sur f ac én odrtaihenbalireentcamepodidionsiingy bafoemhulart én diladusous
formed of, for exanple, arigid plastic material and
mixtir€ bt/ SiabRSioh BY@dsCHibedai thelTellauhg ableend of the val ve
assenbly. Furthernore, in exenplary enbodi nents, upon
assenbly and filling oftRRgppsSsenbly no air is present
i nside the passageway 11 and the ports 12. It should
Ingrdiffedtol €0 That additronal [antifyy M8y be tocared
Hyalﬁtjal e&ugn the nner core 10 1,,—5%12 Jgrore, TN exenptary

P |
UUI nents lIIC IIIII 1 CUTT JOU [}
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< C L I"TAT
Gl cerih 12 . aor A oancetrriiect aA Erh‘i- h
IIJI O.IIC Lo Al UTlisSt1 L oTr
NaCL o8 | : e

leaﬂf‘\ FE‘-;'?TBIquté r:\[ALU';: or @_n_aJ_r__t_i_ﬁl
Monqbasic PhosphiEe nenhrane 13 dhpEmlnner core 10 1n

further exenplary enbodi nents the nol ding process for
the flexible menbrane 13 and the inner core 10, as
wel | adn oeriaar erslndiroendnhys luteparantyet itadeyivetives nexydieidaljvered
agai nst one another is an asymetric nol ding process
separaflalyadn i c@nltirgtion vetir dtizer demulositand a wikdopddptize flofd idefpempmg
or seamlines at the areas of contact where sealing
devicootilizig thecamrwayngllwe, and delbveresatepl éfttie preteadint@nion., V@rdyrect
cl ose tol erances between the parts, for exanple the
applitaniog to the hestdils)as dpiirhiex tdxk of iRHad apgiedic agplidatidiewitidiedirect
parts, are used to provide an optiml seal and

conta@p@rtlaﬂﬂe Qffe@td 488 Mathee 1as st Yiso dad beddIRbRA memw%e
such as an el astonmeric nenber, is fitted tightly

conﬁ?&iﬁﬁoﬂ &% PRl §iEI3GR &fe-\xlaﬂ)eva'l\férh%ﬂ de ﬁ%@@n‘?&@tﬁ@ sent

om t he openlng inthe resérvoir 2 to € opposite

1nven%Bﬁi. §ﬂ(111 F}L’I‘&t iﬂ 5 ﬁe 64 Mﬂ% &aﬂffepsesu?%cﬁqlgkﬁmg P§ermg of the
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ess. nbrane s pr
affec’ééar +e§:ﬁh§ ﬁ%le %F% 'vhﬁmﬁﬁt‘l&?hgégﬁg gt{@cﬂy' c?nltabﬁhé gf@%c?er& a?ga the
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d i s _not
dem%%"ﬁé et aena?f‘%hﬁ B igpigbnan e ole béﬁﬂaﬂ?egrsl 1y 2 ghmgingideyjce
The thi end ensures that after the valve has
SPeC‘g?"’élé{g HaT’P%‘f trpspgsed Pi’g?caﬂl%c ri bed bel ow, the valve
closes at the end closest to the opening 7a first,
t her ef ibogaspirfithegPraseyt IBERIKEN groVidese eerplsumrisiag berplissy
the heavy wal | thickness which provides for greater
includiggsfprexample wperéos gpating: fuperigrepatierit comian sunseioniBoisturizing,
exhibits non- uniformtension. In a further exanple,
superiqy hyddation fnskpressbatlvevires mpltiednse trhvilt ke dispasking lo€the product.
menbrane may be variable along its axial |ength and
t he r edionexasmpia, emhodimgnts b€the iveatioreprdvidé sugedon coatng ol the
has, for exanple, an axially extending continuous
nasalund siney tisspd @afasssrwitted lohgerdn cion sdstllendelalnye dueia keast ih padto the
the remai nder of the flexible nenbrane 13.
Furthernore, in certain enbodi nents, the band is not
separated in the axial diregéion by axi al |y extendi ng
cuts. Alternatively, the eldsticity or duroneter of
the end of the flexible nenbrane closest to the valve
openi ng may be varied, for exanple it may be reduced,
such that the end closest to the val ve opening seal s
first when pressure is relieved. In a further
enbodi nent, flexible nenbrane 13 and inner core 10 are
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position. Referring yet again to Figs. 4A-D and to
Fig. 5, various enbodi nents of the valve assenbly 3
wae@7asnBxt ed having variations in the struct UPET/OB20061@43113
soft cover 7 as described below. Referring now
especially to Fig. 4A, a valve assenbly having a fl at
novel ogplsigatidafof hgawehan/andtor s dsrinchéivtes hahiag siaf gartiomlae 51z rdngss,
a flattened top, which allows for |ess flowable
descabdasdbaneRith GthatdanechOedniiRned ), iedlddihy Butaot lirgitedobighyicetn.
7a because the flattened top results in a shorter

cont r ol f@hb@n @bl tshifdrio® phtidnf Sonfidrt isThBvided duetd Vi elabidvasosity of
controll able outlet orifice 7a which can be formed as

the h%@@“n@ﬁj at PoftsQfifRive coRpEnRiwiichSik haRMeA by iltaovEIRnRb hel
ubstance. Furthernore, the controll able outl et

I f IR P h in Fig. 3.
concGfitofiorife fiffhnpnofd e Spbdayfitns 1000, L0 Ehe
control Ag 1{i§na ﬁ,togugério? %Jiét&r?zli)%gac(l:];e% ﬂ{e 'alllﬂ Gn Qﬁ@M{s &Iivative

the fl owabl'e sdbstance can I spens or exanple

comppneRG FiEEviAR! Breapr b Rpiees anler gt oL athonkn used n
regt er anmount of the flowable substance is.to be .
the G FBISHIop e BYHIPRRIG AFES 8 AR TN EE SOk I anggeleasing
formed for dispensing a larger quantity of the
demplegfp#devadenss masticd Y%&?rtlsé%rrpl e by having a | arger
di amet er opening for products such as eye or nasa
sol ut i obidl] Busdietop Prresr¥ativReFesdelivigy mstimewpich isgapgble of
Figs. 4B-C, a valve assenbly having a rounded soft .
contgipingrand d¢livering mulipd dopereofdlest mas@cﬂmqgs, whitgkeeping dhpigeaulation
top useful for dispensing flowable substance into the
free Grotreqontunifiation sndifr spaidagsyhes beed dsvalepsdrelinnigatinggheeostly need for
ot her sensitive body areas. Because the rounded tip
and astk sssediate¢ witd gingle wansigdosing. t he eye or ot her
sensitive tissues is avoided or reduced if incidental
cont act Suubhotidcsadhptiveghsaldluidsiasd thad paeticuddrlyt el ddapted fidrehe
substance. The soft cover 7 has a controll able outlet
treat@ehf dfGRy Kéke\Wbhdillotaiie g férekample a®ldeHiloatal Dlefficy dulg smoke,
spray or a stream of the flowabl e substance.
air poHhtidHEhiFBERlitidnie, Gv%ﬁérf}f_éhﬂir%?hi%h Qifh RS, tRNEI b5erl thefdh, difness
a cross-slit as shown in Fig. 3. Alternatively,

causayf _%? k& M@Jli)fat%}g\ggtﬁlfi:aﬁgéeﬂg:aﬁy ﬁdﬁ&ﬁtd'ffh(l)sl@ khée gll‘gfgio's@éaused by

orifice 7a, a e anpbunt of the flowa

Sumg HaRGEesan be dispensed, for exanple if an eye care
sol ution or other solution typically delivered in

droplet form is being di . If a greater anount
of the flowabl e substang%a?§ﬂigpbe di spensed, the

control Lable outl et .orifice 7 an, be fornmed for

i spensTABeSRapigh et ik FaphBrd Bilud astih s bSages ofa

,subséance, for exanple by havipng a | arger dianeter
pati SRHEP IR RISRh o5 AUILE SUrEsTh DHANG P stee e uresop dpy e

"and/ qor gels. Referring nom1especiaILX to F%%. 4D, a..
congjdgrally lessdifnuity finspphgnsthe meisturiaing tuid fgmase] apd singpcavities.

enl arged version of controllable outlet orifice 7a is |,
Additiopplly de visseadapiivesieipnhep 3 pensriar repigpnce Gime-gm) nesa) Gig3ugs Which

orifice 7a is able to accommbdate the inner core 10
willaHowffordigsk eoatisatmeisrizigg.dplfidatingaridpapieetiongf delicate nasal tissue

di spensi ng vi scous fl owabl e substances such as

| otions, creans and enollients, but may al so be used

for any flowabl e substance. The enl arged version of

controllable outlet orifice 7a allows flowabl e

substance to be di spensed without having to nove

t hrough two openings - nanel §!the opening at the end

of the flexible elastonmer 13 and the controll abl e

outlet orifice 7a, since these are now fl ush.

Referring nowto Fig. 5 the gap forned between inner

core 10 and the flexi ble nenbrane 13 by the

pressurized fluid flow ng out of ports 12 can nore

o o o oy - o, o - —



flexible nmenbrane, it flows radially inward to the
controll able outlet orifice 7a which then opens
w@bkdoomsa2g3 t he substance to flow out of the val RET/US2006/043113
assenbly. Wien the fl owabl e substance is dispensed and
pressure on the source is withdrawn the controllable
and t@surgiesllyoaliefadee ctanasil tisws thprovdat ngwantsd raélatve adhtgdons of
the val ve assenbly. An over cap 15 is placed over the
tissuevsalfaees asyweiatiy yn tBe pleernce bf residuad bldod folksvingsugaet i ng it
fromcontact with anbi ent contam nants. |n another
enbodi nent, as depi ct edEdafmpld 3. 6A and 6B for
exanpl e, flowabl e substance flows through a single

port 1Zhk Borhpsr@lon®@@TebId @ iRalplieX RARE EartpRBadds @ b Bhifent
menbrane 13, swirling around the exterior of inner

under@8ig ndifldle 3P FnEr<ulde gBﬂ%Nh@ea@anHﬁé &k sRQLly, hé @u@%rﬁlﬂ%ve

I'n |gs 6A and This results in thé need for I'ess

consi@d Y AP RIS YR &{1/ fin ?i‘h% it icnlxéaﬂﬂﬁ kg ld?ﬁﬁ%@\%ﬁ s@@e@es of

I's particularly ageous use wth ough not

the ezlr' Wlstoeﬁlletvf)scoefd @tﬁ@%hﬁtléﬁﬁ%ﬁ%@?@ rli]é’as‘llc}eﬁge %9&? ﬁst}Je to allow for

VISCOéItIeS Su as Vi scoe IC SO I ons an
I th
greater o‘ié%ﬁ 131% Ig‘f‘ot?c%toﬁ lul?%cgéreve%sto Jo) 8“‘3}“@’6@%@ 3%5186%?H{SP16%

rn1nated an 3.ret

during RepPipe gt cladfis e bV SGpoAp UG i o eate the
heal i nner core . The %gg?rd novenent | of hhe erX|bIe
calingest B SYoHM LR L P OTATE Y 6 ISP s To

i h¢reased thickness and affords gradual contact with
examplg dn giGPEseRfeh iyl klepd PRABIZIEFESUTESEY - ur ni ng any

fl owabl e substance through the ports back into the

reservoi r whereby cont dhag@itE3 cannot enter the

reservoir. Dispensing individual portions of the

f | owabTee sumpasdivoof Table bas apptitd toutbelnasal drisinukpassages of a

reservoir is alnost conpletely enptied. As a result of
patiertt iellostingiodsak e stomsl swpay aThopaticht’s dry nesd syenpassearblalievédemd

val ve assenbly according to an exenpl ary enbodi nent of
the pdtient neeé setntapphyvibe hasahflyid ay ofkeiscotpafed s 4dine S66thér makalt he

val ve conponents via the pressurization of the
solutibhsoaeixRibst Wisdrem Rysidalp®bertiks R 1dEfesidXRRBINRY Y

enbodi nent, for exanple a spray punp such as that

depicted in Fig 2B, an @ehipadns 17 serves to transfer

force to the punp assenbly 16 when it is depressed.

Thi's i Tht béhpdERIMRCEFabIL 6 Jﬁoﬁ@d bb%é nébal Jriids pasga’geg bf'g
the force necessary to open'the val ve assenbly and

patierft @ﬁﬁféln@ f?di‘[p@lgr' rﬁ?@nﬁ& ggﬁﬁd}h@ %ﬁlomﬂﬁ tal, QAR BlebiRBiShs or allergy

out | et “port |spense e ‘subst ance

relategkéﬁ&ﬁ[ ﬁgﬁtgén{ Qg}y%?ts@ R{ﬁ’%ﬁ%ﬂﬁ !1]% reﬁ%%d S ﬁ%ﬁaﬁen{ Rd not

exi rane val ve COVGI‘

s of r inventi. ncl .
feappﬁ“ﬁé‘ﬁ%s%{ TSI T P PR s e Mot
com §¥ &S Corp., C Flex manufactured by CPT Inc., or
P éﬁ?bprene manuf act ured by Advanced Elastoner Systens

I nc. ast omer s, d the materials co rls
of thetfgwlem%ﬁ% e elfefhyméonaew derprigen nﬁw@ or preservative-
i ntegrated, i nat ed, ot herw se placed wthin them
free sigfage A £FBISTAR! eGP PERHIRNons afe paavided Speh thappdients suffering
contained within a ceranmic carrier, such as those
from diygsal sendifjonagreanpvided withs 8 aresesvativetfeas yiscpaslapiivesiasal dhuid, and
conmpounds, such as those supplied by Westl ake Pl astic
Technol ogi es which are known to be used in the naking
of anti-m crobi al plastics.igurthernnre, ot her
anti-nicrobial suitable for3 onmpoundi ng wi th or
coating plastics may be used. Furthernore, the soft
cover 7 or the flexible nmenbrane 13 or both could, for
exanpl e, be positively charged to repel residua
fl owabl e substance, coated in for exanple, Teflon
type plastlcs have i ncreased surface tenS|on or be

4 4 - Y - o a1 o o o a



anbi ent at nosphere and of preservatives during storage
within the reservoir 2. The ophthal nol ogi cal products
W@er00a0872B3 nol ar ygol ogy products of the exanpl eBChEEIING/043113

are anenable to storage and di spensing fromreservoirs
usi ng the continuously sealing one way val ve assenbly

devicarfor adelinistering thy saneenha¥ing eprpvedslongerilastieg iotsturizitpe protecting
fol |l owi ng exanpl es provi de enbodi ments descri bi ng

and ldatcetiey prepertiés. Mnethaalory testiahisodivhémthara o gemnalyl Befubfor ear,
storage and di spensing fromreservoirs using the

nose,GRduith MdatifdayasSedl dsnggiafieapphoativies witer&s SRMAlrlL @ Whid is needed.
delivery system of t he pr esent

i nvent lmmoﬁgms kystdnh JeQtebip R foF @E IaM x@ﬁausd&bdev»%&lye Bte
these fornmul ati ons al so can be acconplished by

formiAbSOHs 4 s aldPbe BE@WRh Fornfiithibhs WRRE arlBloChieshrvAtive fre
barrier and preservative-free systens as descri ed in
U S. Patent Nos. RE 34, 243; 5,092, 855; 5, 305, 783;
5,279, 447; 5, 305, 786; and 5,353,961 all of which are
hereby incorporated by reference in their entirety.
Exanpl es Exanple 1 In an exenplary enbodi nent,
preservative free ophthal m c products are anenable to
storage and di spensing fromreservoirs using the
conti nuously sealing one way val ve assenbly and
delivery system of the present invention. For exanple
eye drops, and preferably those eye drops involved in
chronic care, for exanple, dry eye, glauconma
al l ergi es and NSAlI Ds, and al so those eye drops
i ntended for acute care, for exanple during ocul ar
surgery, are anenable to storage and di spensing from
reservoirs using the continuously sealing one way
val ve assenbly and delivery system of the present
invention. As a further exanple, those eye drops used
to relieve eye fatigue, those eye drops used to
relieve dry eye, those eye drops used relieve dry eye
due to conputer use, television use, or fatigue due to
prol onged awake peri ods are anenable to storage and
di spensing fromreservoirs using the continuously
sealing one way val ve assenbly and delivery system of
the present invention. Exanples of dry eye products
can include dry eye products conprised of but not
limted to cellul ose derivatives, hyal uronan of
di ffering nol ecul ar wei ghts including high nolecul ar
wei ght (HMWN alone by itself or in conbination with a
| ow nol ecul ar wei ght hyal uronan conponent (LMA,
pol yet hel ene gl ycol 400 0.4% propylene glycol 0.3%
gl ycerin, dextran, polysorbate 80 and mneral oils.
Exanpl es of gl aucoma products include gl aucona
products conprising tinolol 0.25% 0.50% brinonidi ne
tartrate 0.1% bimatoprost 0.03% and travapr ost
0.004% Exanples of allergy products include allergy
product sconpri si ng ol opat adi ne HCL 0. 1% and
predi sal one acetate 1% Exanples of NSAI D products
i ncl ude NSAI D products conprising ketorolac 0.5% and
di cl ofenac 0.1% Further, in preferred enbodi nents for
use on the eye, a fornulation of hyal uronan and
demul cents, along with suitable excipients, is stored
and di spensed fromreservoirs using the continuously
sealing one way val ve assenbly and delivery system of
the present invention. Exanples and net hods of naking
such fornmul ati ons are provi ged bel ow. Hyal uronan
and/or its derivatives, whi can be fornmulated in its
sodi um potassium calciumor other salt fornms with
concentrations which in certain enbodi nents may vary
from about 0.05 to about 3.0 percent (wWv) and with a
nol ecul ar wei ght rangi ng from about 300,000 daltons to
about 7,000, 000 dal tons |n |ts native forn1and up to
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non-surgi cal uses. For exanple, side effects such as
blurry vision and foreign body sensation as well as
WO peo7a28HNn are mnim zed and the effective reBCTHERDE6/043113
time of each application is increased. This results in
| ess need to reapply product to the eye. Furthernore,
In thgslajims:hyal ur onan at the aforenentioned nol ecul ar
wei ghts provi des i nproved and prol onged delivery of
denul cdnAsoatirhosslp edaling oy dayatdlarasedmily endcdelivedlsystem for
surface while maintaining the vital elastoviscous
dispepsioge fibwatsle Sibstahee, eypribiggd. Thus the el asticity and
viscosity of the forrmulation is nmaintai ned, before,

dur i ng aaBekcafdrefordda@f BRFRMABle stibstdhké, M RS BEFInYIh 6pening;
aids the coating and recoating of the ocul ar surfaces

of the  8¥ReABLmblEcouPRE fo BEbhH Sithd f8rYsild thivd ddsembly
further enbodi ments,” hyal uronan and/or its derivatives
i n conbidfafison Wi th glycerin and/or any other

demul cent conponents acts as an enhanced nucoadhesi ve,
providing i ' j

Coati ng. -1 nCors Frargre A EAT ! o R o SRR foyabte
fornmul ati on be. used to deliv rugs in .

conbi nati on §%@Eﬁce§ ntporae%aésra&g‘f’?%@-dfas kgsqc? 8?9 PRIEPREONEHEo fhe
device to the ocular tissues for the purpose of
enhanced bi B4V%8bi 1ity and increased residence tine.
For exanple,. the resjdence tjnme of antjbiotics on the
ocul ar tissQQ@n@Qﬁw XSQEW@BQ%EF?Wﬂﬂﬁ%ﬁﬁ%ﬁ@@ﬁnaéSﬁ@ﬂ?§?¢
Exanpl es of drugs deliverable in this manner include
ant i - gl aucoffg firsiend being Hyigkpr than thespepad epdwhsrein thedollow
NSAI Ds, inflanmmatory, anti-inflammatory, antifungal

and ot her dflexBlevpangiangrisfitied ¢xee prenteroptiacs dfyhe ipner core and
ocul ar tissue. Such a viscoadaptive fornul ation may be
used for th#hen thgiflemable shbsthnge sypéacednatlet possiraithe flowable
noxi ous environnmental conditions, surgery, conputer
fati gue, ai subsrascesdxjts Heanghribg atiledst aggoiteopeniyg eybexpaids said
eye syndrones, trauma, nedications and

di sease. Enbodinbent suiwfardi &ropr saklesuter istrfaa oif eeid pineviode
several surprising benefits, including for exanple,
super i arog@@hélogng B8 flaxie Rnémtaaacihdiaviag St bihitks Orifice for
tension to ocul ar surfaces, |onger residence tineg,

dispefi$ifiiht BlowRblk is@idtan6OFbRtho vahREdnM]ly WRESHeésu i99pplieh &he
visibility of the surgical field for surgeons,

flowadbRehdtHceafg nore synmetric coating of the corneal
surface during laser refractive surgery to allow

sel ect i [ j 1
o1 eaor vAr o Rraa plpsu el o Atk ki F0RR o st end
I ' .s of . the.jnvention
of the o RAEC melBlan KPR ot P AR Bt Fish IGPe e
e nd. .t gnj.unctiva wth aJonger i.n vivo .
of thethfer 3R s HRWHARA it opllo s SPRShep it igipapack into
. 4.4C I nation .of . hyal uropnan havi.ng a particular size
tightly glﬁbﬂ’@ SRGFiovi the X%SW § Qfaid jpes caerad qemul cent
component (s i ncluding but not limted to glycerin.
Furt he Ms%r? the SoNEss 1 ﬁ“ﬁ%wé APTEBTPbTeLiIGesyp PET PHsakRaE
to the, el astoviscosity of the hyaluronan and/or its
produgbsqmiptisingehyahnprinen derivakiveselihyalyempeyved by the novel
si zes and concentrations of the hyal uronan used in the
enbodi nments. Additionally, superior noisturizing due
to the hyaluronan and or its derivative conponents
because the novel sizes and concentrations of the .
hyal uronan used in the enbog%nents al l ow t he
hyal uronan to act as a nol ectll ar sponge, soaking up
and rel easing denul cents and water as the patient
bl i nks. Furthernore, the enbodi nents allow for greater
clarity of patient vision because | ower concentrations
of the hyal uronan conponent are used. An additiona
surprising benefit is the pronotion of a clear field

o s o "



Dextran or dextran derivatives may al so be incl uded.
For exanple, Dextran 70 may be used in fornul ations
w@ewonsi2eyy to the present invention. Typical |l yPCT/US2006/043113
concentrations of about 0.1 percent dextran may be
used when anot her pol yneric demul cent agent. and
del i verd Aysitimnpgsdy sehbngoreseaytvalveaesetibiynaridsieliserg system as set
Gelatin also may be included. When included, gelatin
forthrimylaie pwheein alchdllo®. flRkibemeabitne kg anekighy extBladiyol s
may i nclude glycerin, Polyethylene dycol 300,
unin@grhjpted botti@neusBai€ & thd ikt &l or s fb e fBNiblememBPra® ¥l ddeircling
gl ycol. Typically, concentrations of polyols conprise
the cbfe0m about 0. 05 to about l1percent by wei ght of the
conposition. Further, glycerin may al so be provided

from abpuA c&t&ﬁ(ﬁﬁﬁse@ﬁ@&ne%a?%@e%ﬁeﬁ% by 8 agdgh@ér% Q%\éﬁ) as set

typically in concentrations ranging f

forthdR Qidfm f' WEGGE Wi FhRa% thQ A Fa&(a?y%hw%a?dlg YR nc?ml\é M?ﬂgé at the

concenttrations ranging rrom rce

seco&feﬂdQEérggeaq acéllfﬁ lt(g{lll% Qs% %agﬁl% 1r§nee; ? e ed dtthe C%Qgrva stoqlag a

preC|a

radla@¥8g%ﬁ?5lsOgtfﬁ;%%b@ge Pﬂes%ﬂf R tian Sy ded z%g 3 B ight
ot piHh SR vara S ERing Minge, e 3?85%% b aévg@a'e b B igper

about 8.0. Sodlun1chlor|de or other salts may be
COT® ncorporated in certain compositions to maintain
osnol al ity ranging fromabout 130 to about 380
nOsnol /K cotfingpushnsealing ensernyvalvgessembly and deljvey sstem as set
medium | n certain enbodi nents conpositions nmay be
forthfin eleim A+ whereinisolar apl cormgetopmenbenoatthe myragepamelhn galye
t he packagi ng of the final product in order to
assembliy e iesowreri | ity. Some packagi ng options include,
for exanple: single unit-dose reservoirs wthout
pr eser VatA vesinunudly seabigssenerveyanireiasembiyt dnd delivery system as set
preservatives and nulti dose reservoirs (which do not
forthadh klaith diwheteit thks @pnistiohmeinbgries eistatd vesw aunibhSitdtestg &g collar.
or anpoules. In certain enbodi nents, the hyal uronan
used hag A& cﬁﬁinﬁ@&dl}%ealﬂ% EHtwayaapie %Qsefrfb%r@biéﬁt'er} syktem as set

mllion to about 2 lion daltons. I'n certain

forthG BRGh B8 MHefoin 4188 fakhnd ddnREHrhentitt Bf i sofiee ge%ﬁferth@%e
above, hyaluronan is provided with a nol ecul ar MEIgh

asscrh B9 %) 149 sbLhANGHb! 2odsfi@ A prdhen g dcfie SRHe QBroe,OF s

pre erably from ab 10 to ion

daI ! On? pé eORARSYy geﬁﬁﬂ%cg'g%ﬁ/tvjagle assel gpa{ndld%h@r& 5 s?eg? as set

n certal nan 1s
b % 1 .n
forth 11[1] @gﬁgr\gﬁé&g %e o({{‘lepcglf? ? grl}J ‘%lrig rc] eg 1%13 aa?lﬁef?d(; SO atlgat % can dlspense a

d, t he need to use an ani mal source
Sdeé%%gu?%gyﬁgﬁgéﬁk@ ﬁ@%n?%duces the risk of viral or
ot her i cal cont nation f t he hyal ur gnan.
cert aij r# e‘%‘ﬁg‘?} %Seag?ﬁﬁr@éﬂ‘ﬁysva V1285 MbhoHM ‘%g"% Bléﬁ‘i‘?‘% as set
are, provided in conj nctlon wi t h_hyal uronan. For
forthdy glatme &, Whespip Shecoutiphaifics dn bypoveijs Emessele soff mpierioht s
because they are | ess viscous and therefore | ess
li kel y & A eantieogihstealiiome vy vslvigresssenbly aiidsielivgiy system as set
addi tion EFOVIde | onger residence time on the cornea.
forth T eleisnt by whergin theequtlal avifisatirotie vever & foohgdodfs, flexghld nhateral.
used for contact lens confort drops, day tinme and
night time drops, or for mld or noderate KCS or dry
eye, as well as in veter|nar applications for aninmals
whi ch depend on their vi sual® acuity during their
active periods and for night tinme relief fromthe
synptons of dry eye as well as for use during | aser
refractive surgery. In certain enbodi nents, cellul ose
derivatives woul d be used as dopants in conjunction
wi th hyaluronan For exanple ceIIquse derivati ves,



I n anot her exanple, the conposition of Table 1 is
applied to the eye of a patient who presents with dry
WeY®785628% one or ot her conditions of eye dr yneBGI/082006/043113
mld, noderate or severe irritation due to di sease,
noxi ous environnmental conditions, insufficiency of
nat ur al10; dagontionougkyrskalinglcat sy velve pestwbly asd dlivesy system as
prol onged use with conmputers which retards or
set fagtihnth nlagh é swhdrein thet acoverd is Bdrined bhap ipnaesiy bxtandimgflé:dble
poor |ubrication, dryness and irritation. The
mempatiatently sndsged 8y an ayiniht @nendarpaigiéplasticateland t he
patient need not reapply the eye drop as often as they

woul d have\ fsdéindidiely svslRd oab wai valivt aldb@blyaas Hblﬁ\kétr}esystem as
conposi tion. Exanple 1.3 In yet another exanple,

set fFATRQRirh 1 ORh&Ein hall&cdp i SrraRl ket dver dligroRY 8 s&fl v@th sald valve
patient suffering fromdry eye due to airborne,

asserBlY SEPRRRI ProveRQUR AT coRARInKGH fr@h oAbIEY @Y vAISE 8edbly

reasons. Thé patient's dry eye synptons are relieved

nehile patient need not reapply the eye drop as often
dmﬂ% rﬂﬁy woul d have had they used any avallable

SubSti i3t & GORRONISt! @line UAH Syal QETH LALLLH 9l AIRICRY Wl as

hyal uronan an el cent’s ‘ands or reser

ar a nd, del i of the rnulatlon a
set 13 S im voVPefﬁlgt of B SP0 R P arom i B gy Bigh the nner
nrdr e.lrrit t|on and rel ated dryness
core E‘&{ﬁ?lt{‘ %r SB %"erﬂfﬁrﬁ%" H’W\P’FW 4%r eservati ve-free
V|scoadapt|ve .eye drop. having i nproved, viscosjty and
del i verly- &% CqntippquskyiseHgresmmyRy dakvs a%senbbr@néﬁ‘%llvery system as
FurthernDre t hese enbodi nents are al so general
set fqithdp glaim dy Whegein thiosoares sEmpHses atcolé%mrbiecrarermredwldﬁm ¥lume
2 In an exenpl ary enbodi nent reservative-free
in prenasiion aydhailgwablowibstance s @m@{) frore therpeHaptsibde reserseinr age
and di spensing fromreservoirs using the
cont i nudus yadiandusly sorlegwery wagilvekye asssmhlyl apd delivery system as
delivery system of the present invention. For exanpl e,
set farthsia lclaire d B oivhresin s@d dolmpsiblrredeiwoimiasad ofsirelyws, adutecandah
ear creans, ear drops, steroid ear drops, antibiotic
inter@Abaglr ops, nose drops, and nose drops conpri sing
phenyl ephrine 0.25% and pseudoephedrine 30ng, are

anenabl g, tocEkigliABR seilthghing PRNTRE alseMBlyraB8 AENI System as
usi ng the continuously sealing one way val ve assenbly

set fHhdin GRlirh 1 S Mersiioh aRialy ctBRIiBS RRSAL 1dta~mmﬂcmes tﬁe 5&9@6
in preferred enbodi nents for use In the nasal

sinus cRVig é(ﬁﬁnu(ﬂlsfy%mﬁg%b %dvg X@lﬂlﬁﬁﬁ%ﬁ d@l‘i‘\%ry system as

denmul cents, along with surtab e exci pi ent IS stdre

set fcﬂ'@qur ‘Maﬂﬂ §5 %r&ﬁ HY }foﬁsc‘iﬁ% otLé§ g@ia% Fhethg %Eh&f &%QH&i

sealing one way valve a y aﬁ I Very systenro
o PR g a9 1, ok o
and/ or jts, der.i vat

sodi uml po% SO B RS Sy REG Fosgh By ang 4 v il o
set S D Ty AR (6 Gyt isS Bl Shs T n SO, e, o fslensing

nolecular wei ght rangin f r om about 300, OOO daltons to

the flowable stbstagee o t'aearquwgrrrfllrne§5%r>rﬁ§ﬁerer15 ApRLigd & the seusce.
about 25,000,000 daltons in its cross-linked formare
utilized in the present fornulations. Preferably, a
vi scoadaptive fornulation including 10 to 15 mllion
or 10 to 25 mllion dalton hyal uronan (high nol ecul ar
wei ght HA) in combi nation m% h a | ow nol ecul ar wei ght
denul cent, described bel ow, “provi des substanti a
benefits during or after nasal or trans-nasal sinus
surgi cal procedures. For exanple, a visco adaptive
hi gh nol ecul ar wei ght HA formul ati on may be physically
punped into the nasal or sinus cavity(ies) of the
patrent ellnrnatlng t he dlfflculty assocrated mnth

o, o L



provi ding i ncreased residence tinme and enhanced
coating. In still further enbodi nents, viscoadaptive
wo eoomos@B3 ons may be used to deliver drugs, viBCHUS2006/043113

preservative-free delivery punp or device, to the
nasal tissues by providing enhanced bioavailability
and i ncli8ea's emhtinemisijesaalingtanamay ivalve assamblytand deliferyigystem, as
10 tinmes or nore. For exanple, the residence tine of

set férth ih Rialth i1¢ switdeih e dutistedrifick &isthe cowan isdmipervious teths dldwable
frommnutes to hours. Exanples of drugs deliverable

substaficel Jhd FoFRYI Bdtaih Al AUBRILRAUbAICE irgYard]§ beheiodtst orifice.
anti biotics, NSAIDs, inflammatory drugs,

ant i - i nfg aPEHRALNusES éBitng B bitaly ¥AE8 lassemYBSand el R N§stem as
drugs which are delivered directly to nasal or sinus

set fc%rf}illﬁ ﬁimllqwlga%iﬁ fleNnfrLAd i ®Rh&t& 14 ia%ﬁﬁ@@@@:}ﬂb}’}_ﬁa&lﬁé glll actuator

according to t he present 1 nvention may I ncl ude

suchgm%){%ﬁl?ﬂ: 8\%}%§a§F% f’é %ksg s8¢ ﬁoxﬁ%g% éé&ol j(t) ?{ R r? a’@%ttﬁeailﬁlator is

el ati pol'yvi ny
der&g&idone.Enbodinents of the present invention provide
PrEelrer al surprising benefits, including for exanple,

W S LAY BRI LD W o
oI DS T

.after surgery and preservative-free nmulti-dose,
deriyafiygsi of hyaugnahanlng g1 Brre deeulieBiuct . Additional Iy, a
vi scoadapti ve high nol ecul ar wei ght HA fornul ati on may
be physileah Pye-pavirdve ssserebly ped gplivery fystem|of glapm £9.ghergi the
difficulty associated with adm ni stering nasa
hyalwronst arderivatyes oflvabiraren tamge fatizeciom gbeat EPBE0L iy to about
nmet hods and provi ding nore even coating of the nasa
7,008,800 dillous surfaces, including inaccessible cavities
and tissue surfaces during surgery. Further, a
pr eser V2t iAvencfwayevathel asseerbly sydstelimeryphystdm bEclaiaplh mdiewsin the
containing and delivering nultiple doses of the nasa
hyalifohsd etrdezivatyed bihiydlurovah kgl egrafyorh BBout @ Mnilkidn daftodisrte @bout
from contam nati on and/ or spoil age has been devel oped,
2.0 Billlioch dagbhsng t he costly need for and waste associ at ed
Wi th single use unit dosing. In certain enbodinents a

Vi scoadgpi fR-paSellvel dsstintb PafIH &Y syterh BECINESE RKherein the
i nvention may include conbinations” of cellul ose

hyalgt%ﬁé V%fd.se}’lgitgfeg Qf(ﬁ%ﬁﬂ&angzﬁllg?th} fze ROhYBLE 2, rfi’i‘flk%}’daﬁlbfﬂs to about

al co povi‘done. Cellul ose derivatives include,

15 b kot limted to, for exanple,
car%oxynethylcellulose sodi um hydroxyet hyl cel | ul ose,
e O BE ORYIGADYEERLULRS Sna BARGHPL BCLLith 30 Subercin the

Cel | ul ose “derivati Frise-from abo

el 804 oty s SPvpninl G n s g abt T i dofiy Wabout

F@r %a? | e, Dextran 70 may be used in fornul ations
15 mitlioB A M- t o t he present invention. Typically

concentrations of about 0.1 percent dextragn may be
used wh&h ARBEHEY Vp¥e jiembly 2pe ﬁe}rve@ﬁﬁystgg»ecﬁtclagﬁéo, wherein the

del ivery systemof the present invention is_ .

hyalgroaen adesivatives pEly ahaonapaangs én sigetiomwhey 10meijlipgdigltons to about

el atin.may conprise about 0.01 percent, by weight.

25 nPBiop delonsay i ncl ude gl ycerin, Pol yethyl ene d ycol 300,
Pol yet hyl ene d ycol 400 Pol ysorbate 80, and propyl ene
gl ycol. Typically, concentrations of polyols conprise
from about 0.05 to about 1 pe;cent by wei ght of the
conposition. Further, egcer%n may be provided from
about 0.05%to about 0.5% by wei ght. Pol yvinyl al coho
(PVA), typically in concentrations rangi ng from about
0.1 to about 4 percent and povidone (PVP), typically
in concentrations ranging fromabout 0.1 to about 2
percent, also may be included. Wi ght percentages
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fromabout 1.0 mllion to about 2.0 mllion daltons,

or about 1.4 mllion to about 2.0 mllion daltons.In
we@esvasa3enbodi ments, useful in nasal or sinNuUSPEI/U§EN§043113

as descri bed above, hyaluronan is provided with a

nol ecul ar wei ght ranging from about 10 to about 25

m | |io26da erenggy vabvessgnifeanslyelivéry aystenb ofielaifr02¢, avherein the

about 15 mllion daltons. In certain enbodi nents
hyaluryeinor devivatives qfhgslervhan are grasemetationtd.080.56¢6. about 0. 05
to about 0.5 % In still other enbodi nents, useful for

sur gi ca@7. or oneosdy wilvegisalblyappl deliadriy ystem bffahiur 20) aheietn the

present in a concentration of about 0.15%to about 0.5
hyalfionanlor Meivatinet JTek alersaaslhrd®rdsent us&tout 0.028%ai | y use for

treatnment of dry nose, hyaluronan is present in a

concentgaty @fe-wiy @@@Hsse?nblﬁaﬁdﬂeﬁb&%‘ syferd ¥ QhinPL0, Mekéin the
0.05 to about 0.5 % Weight percentages referred to

hyahBO%Sr TBYv YA Yo UPAEFonmE bk bR Rk hioRAn &Rt | be
appreci ated by a’person skilled in the art provided

11, GRS (AL o RGBS LB ST S
B SRELNR OELD0 0UE PRI 0 Bl

mal Ntal n steri
/ | [ i,ncl.ude, f . ,Singl
o o LB SRS TSRl
SRR D IR T B S

and syringes or anpoules. In certain enbodinents
m”‘ﬁ“%?@ﬂﬁﬁ%ﬁéﬂ hyal uronan is provided, elinminating the
need to use an animal source for the nolecule. This |
r educes% Heoner ey vivagssembly pnddelizery sy sem gf elaim 20, wherein the
contam nation of the hyaluronan. In certain
wheretibeisonrastisiildpshiitic e preservaiive drek Aararrodind apmprising: yaluronan
provided in conjunction wth hyal uronan. For exanpl e,
or depightipsb of hyRIntorsndore\dP mmay ddneulcitschnd s pdavantetscisd dmosene or
they are |l ess viscous and therefore less likely to
morecH tisefotlowmgndlopatadimedICh 0dd6ladd predrivolone deethto A er
residence time on the nasal tissue. In certain
enbodi rEntsonecwhy vHlas@sahstly wiad deliesry\wpssért ob elaiuws 20] vikrein the
dopants in conjunction with hyal uronan. For exanpl e,

where R tha/$R8R islaNdvaith ¥ Biservdlive Hiredefe dHRE Brolict GOxH iR Ihglalb@nan
used in bed tine, intra-operative, post-surgical and

or dARERA bEhYaRrSIRNESR diYord 8§RuI6DRHndIaGRSduct R1fitfRione or
enbodi nents conpositions nmay be fornulated in an

mor@&wﬁ@ﬁaﬁomngt & oRB /594 aditibicRst @posdescri bed in the
follow ng table: Table 1 Tn certain enbodi nents

hyal ur d ' ' i Y& l i .
separ atel 35‘ %%%%[ ‘(’:%{7 ?Sgeg{ﬂ%l% %E%Xet ﬁrerg?%set?ﬁ d g in{cﬂn’é gérsft%g1 e the
vi scoadaptive fluid in i Na. ice L1 zj
dem{gaft FSRARRRolTork ot oty bR E; s et apleb depflns.
Lhvention., .for djirect. a ication to the nostril(s)
gdebPBB?#ﬂF¥Qm@§§§°%#Sﬁggxgﬁhnﬁygienic appl i cati on
wi t hout_ direct contact with t affected area. .
Fur t her 33 thi e WROHIES Ssstrat eseh S BURSVHE8 A Ho M L awhercin the
tube-type configuration or a reservoir utilizjng the
sourgs{g ﬁMWGQPP@S%ﬁIV&Jr¢%WC§9 BodHst sPIprEng Hﬂ@éf@mnan or
invention. Still further, the use of a punping device
derivgtiyesro hyalpepanandippgoemiors degidsentsy of the affected area
and ease of use without the need to directly contact
the affected area. Therefore, enbodi nents of the
invention also relate to ths use of hyal uronan and/ or
its derivatives either sepa §te|y or in conbination
with other demulcents in a punping device specifically
for intra-nasal and trans-nasal indications.
Enbodi nents of the present invention provide severa
surprising benefits, including, for exanple superior
coating, superior patient confort, superior

e o - a "
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and waste associated with single use unit dosing. Such
vi scoadapti ve nasal fluids are thus particularly well
wa@dapsa3s or the treatnent of dry nose conditi BOFUS266/043113
to, for exanple, colds, influenza, allergies, dust,
snoke, air pollution, air conditioning, wnter
heat i ngjl. Anonghwal vialvelaseemblt anshdeliyery gystgem of laimaisy wherein the
dryness caused by certain medications and
hyalutoBdif QGRAVARES §f Hyabinaad rabgy imdzefrandbalrt § 4rodienchliswsdo bhout
surgery and anesthesia. Exanple 2.1 The conposition of
2.0 millgl Rltdnd. S applied to the nasal or sinus passages of a
pati ent undergoi ng nasal or sinus surgery. During the

sur gerys g eSwdyORMR ARMbeMRI deOh&Y dRstéh by clhi@b33, wherein the
dlfflculty in applying the noisturizing fluid to nasa

hyalut%ﬂfjn & d%iﬁ R}%y bf Hy@firorfdd F4rigk Wﬁ&é trom abSut i nSiHRAURRAGNAS\E about 2
ution a superior residence tine on nasa
mﬂhot\'d&% i€, Whl ch w |l allow for |onger coating,

ur|2|ng, | ubricating and protection of delicate

nasal ¢ SR URENG, L Q2 B OR b 48IVE ShoB ofShim 135 ereip the

t1ssue 1o pr eve unwan pos ve adhesions of

hyalux%?:nglggrec}egtlldfrtt&aﬁ; ﬁghygﬁﬁglgapsan%x%%? Hmﬁ ggg%ﬁg%glggfn draﬁtiﬂlsgﬁ Fout

Qf Table 1 is applied to the ear passages of a patient
15 mifliogdatdiSng mi ddl e or inner surgery of the ear Duri ng
the surgery, the surgeon may ye consid Ie S .
di i camt 4 ongrwgy yplyp Agehly aﬁéﬂ@f\m %’S‘i‘?al ‘? ¢ “B oVhggin the
cavities and surfaces of the ear
hyaluspingie erdeaiyetives of BYalHrpRAR rpREs uasefafxew.a@Putrlé?étHHém’e‘t?IrSﬁ% about
on tissue to allow for greater noisturizing,
25 miffiootdetietison, | ubrication and to prevent unwanted
adhesi ons of tissue during the postoperative period.
I n t hi 88.nAmmerwaylvelve asscmblysgt idokivespsyisteioel cdaim 33, wherein the
facilitate the healing process by avoi di ng unwant ed
hyalupdah oofeivativesef Byrigooal arapiessi etrebofit 0.058.6%s, f or
exanple in the presence of residual blood remaining
post - SB9 gArohe-wayaak assemBlyTdnd delvapy systemoof addimT@bivbergin the
is applied to the nasal or sinus passages of a patient
hyalufddlah @i atiRs A hpdluBhdilise Pleb@e iabolitel Patel ent ' s dry
nose synptons are relieved and the patient need not

reappl Yot Agndlaapballé bsenst ?’ afd B8NV eROsVPRMad clain S3) Wigeif the
ot her nasal solutions that exhibit different physica

hyalupcfngﬂ %f aérﬁétltf\@s £§t%n£ne§ré 91%9&1% at dbBBc 0.Fx8RPl.e 2.4 The

Ition l'e'1 is applied to the nasal or

S| n us s a&l%%va?/fvaﬂze%gste ng{]a%nglgeft Ogkednt ORIAARY33) @B6rein the

due to alr orne enV|ron taln medi cati ons or

hyaluémto 1vg \ées og Ih?f elgro AP ar%I I{;tﬁmeélh'o%%?férrggr%atﬁﬁs e

atient need not reapply

t he nas fluid as often th
used aﬁ‘? Mef‘%‘ﬁ'l Vé‘lvﬁfﬁss,emb?yu?rg dé%%s}'%ée gycqﬁ"ﬁ%jg WhSHin the
fornulatlo nqvg ronan and 1
Wher%tﬁaheoﬁouw AR P éV ‘tVB T5Y & R e ‘fcvg?‘vprbsf“gr fpluronan
t hese formul ati ons are provided ch t at i
or degjygtivey pirityshyrndmp oR 058 destiesnts a&H@ Pxg cfp%ege\? °d gfd“wfter?f
a preservative-free viscoadaptive nasal fl 0
moreaph ecfollewing gimelgh§- 3%403074 ermﬁtéldé}l&ﬁ@'traﬁé\ﬂi /ﬁ’gb“inﬁ‘ﬁP@t‘/teqjm %
| onger | asting noisturizing, protecting and
and ttawbprog &t0A%. pr operti es. Furthernore, these enbodi ments
are also generally useful for ear, nose, nouth and
throat as well as vaginal applications where a
nmoi sturizing fluid is needeg Al t hough the systemis
designed for use with vario g preservative free
formulations it may al so be used with fornul ati ons
which are not preservative free.In the clains: 1. A
conti nuously sealing one way val ve assenbly and
delivery systemfor dispensing a flowable substance,
conpr|3|ng ~a source for storage of the flomable

1 .



fl owabl e substance and wherein when the pressure on
the fl owabl e substance is released, the first end of
wo b@7losd2Bow f | exi bl e menbrane noves back i nto pPeTOE1096/043113
fitting contact with the outer surface of the inner
core before the remainder of the hollow flexible
menbr ade Aouvewapaalke asseroblyiag telivefyi fystemepfclair 381 wheireih the
the outer surface of said inner core, and wherein the
wheresOthe eurtesis filled edthwipidsemativedsereyatare erddneeormyssiogrhyaloronan
nasal care product conprising: hyal uronan or
or derf\@til s hyAgrodin, BiabunoBAemdiceds iy prodaut sélyctakfadrh 0ge or
one way val ve assenbly and delivery system as set

more bOtht PolioWitd: diophhdin¥ACILE. Vetahe phahikslshd dcentddlss. menbr ane
has an axially extending uninterrupted continuous band

at thegd ik She- SR vaive E%@mg@l an@WeliveR¥dylet dTRIHROBBEWREHEIN the

encircling the core. 3. continuously sealing one way
o _I
e PSS RO TR AR LA SUSL SRS B! b

or dergvé}ia%sgog?xlj/%lg%bﬁ@é %hggr &B@%@u%%nt% Elgd a? ﬁlﬁﬁﬁl‘g s&@ge& Hﬁ(ﬁ %?%1 cér

passagewa er core, a

I ial |,y out t endi fl
or USRS BRI o1t 7o e
ARV AT R S R TS
T A R R -

collar and connector nenber on the source secure the
gelatipapalyolsa gelawpylaleaholshpolywrhagee0 and pavideps: i nuousl y
seal i ng one way val ve assenbly and delivery system as
set fofehAicanigiugnsly scalingpes Wa vedvecaseaveldy and drbiverysystem4s
t hreaded screw which mates to the collar. 6. A
set fogth it ¢laiuoly s¥heredw thieicogtimunusineeplivgbnesvaysedvessendbiyand delivery
delivery systemas set forth in claim4 wherein a
systexa@hh dispaseimabipleatiser of ipersbnti@rir¢cgodwtlir ce secure t he
val ve assenbly to the source and effect a positive
| ock prABvARbhidgosleséatigg ofic Winevalmdssanbly andidelivery system for
conti nuously sealing one way val ve assenbly and
dispeﬂeeth%' ¥ B6Waby Sibeh@Scaimirisigr th in claim 1, wherein the
outlet orifice in the cover is arranged so that it can

di speng@owcs Rk Sokad oflthd Mokvalle @hibstange, fihe2i0BRE Baving an opening;
substance. 8. A continuously sealing one way valve

assenbl,y,, BB dss@Rbiy @ Yled ¥othe Bpdm S hd é%ﬁfcig,s §a¥H V‘hh@;jdg%e#béy

wherein the outlét orifice in the cover or ne
soft K@ - 9. A continuously sealing one way val ve
assenbly and delivery systemas set forth in claim1l,

wherein the,outl [ [ LS. f.

flexi bi'e mafiof igfer @i v b ibefi ¥ ipe iR FE Ao Ru0re
val ve assenbl,y, and. delivery systemas set forth
claim1, m%?béfaﬂcetlﬁ ac%a\%algg‘?@y?ngra%aagfle BOFLORRLE thom the
axially extending flexible nenber |aterally encl osed
by an axialP?“@%%@ﬁﬁing rigid plastic shell. 11. A

conti nuousl y. seal ing ope way val ve assenbly and
del i very syﬁlt)érhoggwgbeﬂbfeowrﬁbnaﬂe Ravipen Hrst PSP feogRd end,

overcap is arranged to fit over and faorma sea

Wi t h
sai d val ve thedurtisng being thiekephean ths speandend. vderadn thg hollow
contam nation fromentering the val ve assenbly during
storage. 12flexibleorrntnensus fiffedever pmeuterrariaesofithg ipger core and
assenbly and delivery systemas set forth in claiml,
wherein at |east two ports extend fromthe passageway
through the inner core and to the inner surface of the
fl exi bl e menbrane. 13. A coﬁ?inuously seal i ng one way
val ve assenbly and delivery systemas set forth in
claim1, wherein the source conprises a collapsible
reservoir reducible in volune in proportion as the
fl owabl e substance is dispensed fromthe collapsible
reservoir. 14. A continuously sealing one way val ve

Y T | s s o, o . r . ~



19. A continuously sealing one way val ve assenbly and
delivery systemas set forth in claim1l wherein the

WO 00105263 € i S connected to a punp assenbly anPCT/USZN6/043113
actuator such that flowabl e substance is dispensed
fromthe outlet orifice when the actuator is
depressed. ZMen theTRGabieyubstdnveisasmedhder pressuctethe dewyble
systemof claim1l, wherein the source is filled with a

preservati veystaBee &6 tHraugh thE Sdetst orkPFRSdpShifgand expands said
hyal uronan or derivatives of hyal uronan and one or

nore demul CeRldbrand odewafillP ROmM@M HAr LB fRRSDE FHY Yn8F\ébre;
delivery system of claim 20, wherein the hyal uronan or

deri vati I aAnes i j f
300, 008 cég‘?’tegglé’ Bt}{g{hg ISR phfficing dhd Hagiig ah SIS .Bﬁﬁée for

e AR SRRSO RO AL Ay o L AT e
a %%alﬁQonannrange in size fromabout 1.4 mllion
owaply $0H& 5 hout 2.0 nillion daltons. 23. A one-way

wher oi RURRI Y B B ot s TRV AE oG Rt o s end

range jn size fromabout 2. mllion daltons to. about 15
of the o MMl FrSmbrang HovsS s in B R e Bt i R hr Siface
delivery system of claim 20, wherein the hyal ur nﬂ?,or
of theyimnpreers bedare ghe sipainderd the l}oyﬁgeflwl%ms@blfa%miﬁgm o
mllion daltons to about 15 m|lion daltons. 25. A
tightlyfistingagonipgt vish theswten pyrfagn af #id inperropres 9ad em of cl ai m
20, wherein the hyal uronan or derivatives of
hyal ur ovterein thegeurcnisdilled witharredsoiativel Jeendyie|chugor sasal ees
to about 25 mllion daltons.26. A one-way val ve
prodas senptising hglaldeha erderisstsee of lgfalurdrminan® one evneere demulgents.
hyal uronan or derivatives of hyal uronan are present at
about 01802 CorbituoRlg. seflingrome way valxk wssemblyemt Idyliandsystem for
delivery system of claim 20, wherein the hyal uronan or
dispéheink M aloBIe sObstdyélcomprigig:ar e present at about
0.05-3% 28. A one-way val ve assenbly and delivery

syst em Doufce ForBrotBae IPIRY fBdwhbld Waibstiife the BRicetaving an opening;
derivatives of hyaluronan are obtained from

bi of er npafat ds%blﬁgoulpﬁ_d‘w BreWp¥niH@bBe SGFEITBAIY vai€lassembly
delivery system of claim 20, wherein the wherein the
source ih§ufihk! €d With a preservative free eye care
product conprising: hyaluronan or derivatives of

hyal ur onan, . RE; ﬁil ¢he flowabl
sel ected fr o( %gﬁlg{e{)?@%g?\gﬁ%}ﬁ @Eeg&?eo oympag:lgt grmel o(fwa ©
0. 25% 0. 50%_ br.i noni. dine tartr 9 '

0. 03% and ¢ FAOIBFE S b PGt e B a et breo PR P Bom e
assenbly and delivery system of claim?20, wherein the
wherein the FE53FE¥s filled with a preservative free

eye care progduc onpri.si ng:  hyal uronan or derjvatives
of hyaluronéﬁ?agﬂgmgaaﬂ@Fégﬂgﬁ%Fé@WPEa e § 8Fd%n¢
sel ected fromagne or nore of the follow ng: '

ol opat adi ne thecfirspendoheingdhiskerdbandbe srsandiend, whereinghe hoflow
A one-way val ve assenbly and delivery system of claim
20, wher ei n faxdlomembranc isHated oipram quier pirface ot e ippep core and
preservative free eye care product conpri sing:

hyal ur onan ovheatghé flewiblesibsindsiaplacasiimder persuig thaiyveable
demul cents and a product selected fromone or nore of
the follow ng: ketorolac 0.5% and diclofenac 0.1% 32.
A one-way val ve assenbly and delivery system of claim
20, wherein the denulcent is selected fromone ore

nore of the follow ng: cellul ose derivatives,

dextrans, gelatin, polyols, Yolyvinyl alcohols and

povi done. 33. A one-way val ve assenbly and delivery
systemof claiml1l, wherein the source is filled with a
preservative free nasal care product conpri sing:

hyal uronan or derivatives of hyal uronan and one or

nore denul cents. 34. A one-way val ve assenbly and

e o o o



25 mllion daltons. 38. A one-way val ve assenbly and
delivery systemof claim 33, wherein the hyal uronan or
waleoorwsd283es of hyal uronan are present at abouPCT/US2006/043113

0.05-0.5% 39. A one-way val ve assenbly and delivery >
system of claim33, wherein the hyal uronan or
derivati vessrdnfstahgﬁmxm thmeughaheeat peastsaa por opertingiand expands said
0.15-3% 40. A one-way val ve assenbly and delivery
system of chambradad putwhedy fromtshid duieaburfazn afisaid inner core;
derivatives of hyaluronan are present at about
0. 15- 0.a%80er4ndiosidy heElexible ivahbrencamd datihy amowtied etifiscefoy
system of claim 33, wherein the hyal uronan or

dlspeﬁlﬁﬁ% e tloWable Qfibshyiad H6:@Mliavalfetisaibl Wheh presnie is applied to the

ernmentation. 42. A one-way val ve assenbly and

flowdbR du¥&hnke ax$t em of claim 33, wherein the wherein the

source is filled with a preservative free eye care

pr oducty,cRiPHha Y preg%?é Jz}{ @e ﬂew%le st is Y&@as@cf the first end

hyal uronan, one or nore denul cents and a product

ofth%?r@@rfg&grrﬁ%rrﬁ%ﬁrogrﬁ% ?ﬂ%rlgff@r K
0. 03%
oo S R YRR B  Sp e BlS

in the p ervative free

Ught%émtga“r’@aﬁtr%@h@‘? OB@ﬁﬁF{ag? ﬂgﬁaldrf%ﬁr GPShEN or derivatives

of hyal yronan, one o re. denmul cents, and a produc

sel ect SHERILIPP GG THEF BTBE AREPON9 Wg e or hasal care

ol opat adi ne HCL 0, 1% and. predni sol one acetate 196 4.
prodyst epraprjine: hyalrenamsarslepyafivanef yaluranap 9n§911§t<€m%r CPU PRS-

33, wherein the wherein the source is filled with a

pr eser ¥t iddeliverysysym cempesing oduct conpri si ng:

hyal uronan or derivatives of hyal uronan, one or nore

denul ceroercafidt storagesd thetflovwblsstlestante.dhe wecedaving e opgning;

the follow ng: ketorolac 0.5% and diclofenac 0.1% 45.

A one- waplveakseeblisemplst yo te dpehing ofghgsayest ead wflvecdssimbly

33, wherein the denulcent is selected fromone or nore

of the ifhadhdimgv ng: cel | ul ose derivatives, dextrans,

gel atin, polyols, polyvinyl alcohols, polysorbate 80

and povi dongi) ad GnecotOhdvinpumusleyoralgifagreodieinghe floalable

assenmbly and delivery systemas set forth in claiml,

wher ei n t he sGIRfnk IS babspeRhy Al ANAsHERY pvRlopening from the

assenbly and delivery system can di spense nultiple

doses of pregghyRldve-free product. 47. A continuously

seal ing one way valve assenmbly and delivery system for

di spensi g il d MR MexOREABRRe NARHDE Fifkh Bl ar 238LH1A%nd,

for storage O stance, the source

having an o Iggend%e}ﬁ%ltlyl ﬁﬁﬁaﬁ%‘ Qéc&%%%}ise/sglll enOHOW

openl ng of t e sour ce, “sal Ve asse I Ng

(I ) -an- | nner, X%F O \Agl’%l?)/réll’rllgls I nve%tan% %péurgcé gfthe 1nner COI’C and

recei vi ng t 50D I'Nto a passa nd

at | east one rt en fronrt agewa

hol | ow f1 exi %ﬁﬁr@#ﬁhﬁw & lga%eﬁ Bt Ereyouts E}&’aﬁgw able
second end, the first end b thi cker than t .
second end, £ FRifsrReORg) {f‘ﬁﬁgﬁ‘s@ PHPpEt Wﬁﬁﬁgé‘ﬂg expands said
fitted over an outer surface of the inper core andwhen
the flowabl encphsaresewarily frm, saidjoyipwrtacs fsaidrimne gere;

fl owabl e substance exits through the at |east one port
openi ng and expands sai d nenbrane outwardly from said
outer surface of said inner core; a cover enclosing

the flexible nmenbrane and having an outlet orifice for
di spensi ng the fl owabl e sub4 ance fromthe val ve
assenbly when pressure is applied to the flowabl e

subst ance and wherein when the pressure on the

fl owabl e substance is released, the first end of the

hol | ow fl exi bl e nmenbrane noves back into tightly
fitting contact wwth the outer surface of the inner

core before the renalnder of the hoIIomrerxrbIe

o, . Y e I T




passageway, (ii) a hollow flexible nmenbrane having a
first end and a second end, the first end being
wo boocksd233 han t he second end, wherein the hol | B&T/US2006/043113

flexible menbrane is fitted over an outer surface of
the inner core and when the flowabl e substance is
pl aced auoderengogsstie €lekibl rhémiwald s lbgihg ac eutte btifice for
through the at | east one port openi ng and expands said

dispefigfithe TR wable watistinye fro@NMheailt Bikntily stied peguefis sgplidd to the
i nner core; a cover enclosing the flexible nmenbrane

flowakuBayidRgndn outl et orifice for dispensing the
fl owabl e substance fromthe val ve assenbly when

Pr eSS Ulyhetetn @Héﬂ 8 PrebQurd Bk |ﬂ@W§l§lle ‘§ul§>téﬁ§é RPQ8ased Ghe first end
wherein when the pressure on the fiowable substance is

of thd l%ng)r e ibld Hl%mi)t) ane o%’s%agf‘( nIt(Eﬁ% Bflff:it?ft{\% Edufatt RYR the outer ﬁurface

noves | nt o tignht ng contact wt

of thé 1lﬂgerpcld%¢e efcﬁ‘? El{eq'grﬁﬁlg{kfr h%ﬁg ﬂ%Qirb?e nr_ﬁ@rgﬁjél?e ﬁqg@es bB 1[£1to

IeX| fane noves

nt a th t he ter surface of
tlghﬂga 6“% Cr?ﬁ%? %/16}} é’eo %g l{/\ﬁag? efsﬁlcwﬁnerscfﬁ CPI s fil I ed with
a preservatl e free care or nasal . care
conpri YD é?‘HFeo‘ﬁ %W E]é‘rﬂr‘ifﬁ‘i"?(} f?ferﬁﬁng qr B??ﬁ‘ncafe
and one or re denul gents. ﬁg A delivery system
produch HspRrsSingy hy Auropay & CgHVE] of geTBP 4t he fl owabl e
subst ance, the source having an opening; a valve
assenbly coupled to the opening of the source, said
val ve assenbly including (i) an inner core having an
inlet opening for receiving the fl owabl e substance
into a passageway and at | east one port opening from
t he passageway, (ii) a hollow flexible nmenbrane having
a first end and a second end, the first end being
t hi cker than the second end, wherein the holl ow
flexible nmenbrane is fitted over an outer surface of
the inner core and when the flowabl e substance is
pl aced under pressure the flowabl e substance exits
through the at | east one port openi ng and expands said
menbrane outwardly from said outer surface of said
i nner core;a cover enclosing the flexible nmenbrane and
having an outlet orifice for dispensing the flowable
substance fromthe val ve assenbly when pressure is
applied to the fl owabl e substance and wherein when the
pressure on the fl owabl e substance is rel eased, the
first end of the hollow flexible nenbrane noves back
into tightly fitting contact with the outer surface of
the inner core before the remai nder of the holl ow
fl exi bl e menbrane noves back into tightly fitting
contact with the outer surface of said inner core, and
wherein the source is filled with a preservative free
eye care or nasal care product conprising: hyal uronan
or derivatives of hyal uronan.
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