FOLATE RECEPTOR Bl NDI NG CONJUGATES OF ANTI FOLATES CROSS REFERENCE TO
RELATED APPLICATICNS This application clainms the benefit under

119(e) of W0 28108 si onal Application Serial No. 61/09?C§§§ZMPWF%@8

Sept enber 17, 2008, the entirety of the disclosure of which is incorporated
herei n by reference. BACKGROUND AND SUMVARY OF THE | NVENTION Folic acid
(FA), or vitamn B9, is an es5ddd QF RHEINVENTEQN red by all living cells
for proper netabolic naintenance of 1-carbon pathways as well as for

nucl eoti de biosynthesis. This |ligand displays extrenely high affinity (KD
100 pM for AASYSTEM ANDRMBTHOD FOR DEIGVERING REDUEED PRESSURE TCRCept or
(FR), which is a glycosyl phosphatidyinositollinked protein that captures
its ligands fromthe ext racel PHBGU ﬁﬁl EQUSTHSSUE at e receptor (FR) is a

t unor - associ at ed nenbrane protein that binds folic acid (FA) and is capable

of tmansporting nol eﬂdwmmﬁwﬁm nmiﬁﬁc%eﬁmy'a an

endocytosi s nechanism |Imrediately after binding, asnma nenbr ane
surroundi ng t R- L] t r rna

vest ol 6. ca 100V L ThA3BRIGAORL it e%ﬁé@%@?ﬁg‘ﬁ?w%%nﬁ%@%%%@

| ower ed &1HI9SuigH, filed Septeinber 0§, 20081 wiich intEsetytiatorpsateddyl rofeddicged i n t he
endosone nenbrane, and this acidification presunably nediates a
conformational change in bound ligand to
allow for cytosolic ent ry]&A%l{&iglﬁﬁﬁé?E&?%ﬁ ﬁg@ﬁ@ﬁ tunmor antigen; and
because of this, nmethods to exploit its presence and function have been
exploreddfor]ggg&ﬁbh@hhmgﬁ@geutic value. FR-a distribution in normal adult
tissue is restricted to the apical nmenbrane surface of sonme pol arized

epi tjgel i al ¢ : tissue.
Epriossi an | 8 a0 e S D S u Pl O, eI A

sur f ace poftiqutap ¢ araystan ferl delikenienedeqidtphedsinal to sebdusnedisaissad.t er pr obabl y
bei ng i nportant for the reabsorption of folates fromthe urine. However,
EIevateQ expﬁeSS|o §~§?F a occurs in several cancer types.

Non- muci‘fious ovarp %ngg & (F? he najorlty of ovarlan cancers) was the tunor

type first t socl a h "qver-expression". Several studies
confirned th P‘?D%égﬁll’é‘fi’%s leﬁﬁ% Bracticpohayes WHQ%P@é’SdIF@aéF uggchptiessure in

gynecol ggh:Gality¢RESER site aggment§ 034 égce% gre ith '3? LWIRER) at MeSBisue site.
over -express the receptor. Al though e endo tr|0| hlstologlc subtype may
expréss Ths@ppletipnoef thsghehomenserire gymetous,dubynd pammﬂa appiitattmnfeeddced m of

uterine _cancer. bell ved erei consi der,ab] e nunber
o “ut or P G e SR R ol ohet e O SRy GRSt PR el
t her apy cofdutigiity tabl MRE gLV € PREURE WO Bn PURFap§ X PHERR ed Fre8sur O tHeRIpY "G vk, ncir es
include pediatric ependymal brain tunors, breast, colon, rénal and |ung
tunor s, tBgIRPYRBOVIEs poRmbent bragfis. inpludmggergeatwmm,f epithadial enll substtaf@usan be

com U3 O A0, BB T L BB L

af f 20i t yhese benaitmhmlemdcﬂaegealdavélepmemamglra&lum@h tiss’ﬂe%d%é!&shebhﬁé time$
| i nked |n cl rOX|n1ty to the FA noleté may, perhaps due to steric
3

i nt er actliy8isé! YaarF wed PrssyB iy daplicd by pAcduse@ RTesure pRures odisses heriiebta pskoushe
FR.  Fur t r S

|t r amoPecd] o an et e ke, R SR BB BRI 3 JFEGHRG e

conj ugattiesuelsitt areegollacted prithjres taniaer o rptrexlehsmh fliquials Grohheatiing the raducegase,
after FA has delivered the nolecule to the target site, it is no |onger
used. TREFEFEPEICYt was recogni zed herein that targeting with a different
nol ecul e that had the potential to have a second function in treating a

di sease state would be useful. It has been discovered herein that
antifolates are al so capable of targeting FR, and in conjunction with

rel easable linkers are al so capable of targeted delivery of nolecules to
cells that express the FR However, it has been reported that the relative
affinity of such antifolates is widely varying, as determ ned at 40C, which
has hindered the use of antifolates as targeting ligands. It has al so been
unexpectedly discovered herein that the relative affinity of antifol ates at
the folate receptor, as conpared to folic acid, is tenperature dependent.
Moreover, it has been discovered that the relative affinity of sone
antifolates increases with increasing tenperature, while the relative
affinity of other antifolates decreases with increasing tenperature.
Further, the relative affinity of still other antifolates is relatively
invariant with increasing tenperature. Described herein are conpounds,
conpositions, and nmethods that include conjugates conprising a fol ate
receptor blndlng antlfolate at Ieast one. reIeasabIe Ilnker and one or
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to the FR and to sel ect conjugates that include FR receptor binding

noi eties. In another enbodi nent, conpounds, conpositions, and nethods are
descri bedwbensiozstéhat i ncl ude a drug delivery conj ugat epofr/usheofosrsnsil a
AL(D)m are described wherein Ais a folate receptor binding antifolate; L
is a nonovalent or nultivalent |inker, conprising at |east one rel easable
i nker; each D is a dr BRIEFSUMMARMOMTHFAINVENHION o about 3. It is to
be understood that when mis greater than 1, each drug D is independently
selected in each instance. In other words, D may be the sane drug or be
different diop@q irhe g%ﬁ&m@@%@ﬁ% byl kiR rEflce® PROGIEBRtomS 41 re@iERAS ti ons.
and nethods described herein are useful for treating one or nore pathogenic
popul apiesnse dfessingd ae solved pathespstemT hed metheds pf thenlustiat vaerabediments

t hegapeuti.ca effecti nmount .of..one or .nore conj i bed

hor &1 haespbroptF Ry 1 A s R B e PR S Y5380 e s
and/ or jghildeg RiFgst fRd PAMwWEP BRI & dcofd Suldiiendy, theasiiiib pdthwap belngént he st ep
of adm nistering an effective anount of one or nore conjugates described
her ei ncemuusicaberewith arodused praseut sowne Hesosiepeliriher arlydesa mdsesser

enbodi nent . the. osi ti n : [ I | cancer,
and ot IRéelsS‘Hf gbagg@gi%lvhngaansg]t% tg r 1@#3%% iﬁ%rrgér:]fp% aﬁlse g’éﬁge? a?%g{lg%su&g%%@gr and
CONPOS ighhdwksdelfiRirghtel atipd @l g€ bldreinekiofegdicha Mt sitarcondidsard the dubiseméiblly  wher e
t he medi canents include a_therapeutically effective anmount 8f. pone Or nore

cohf uggecEnnsEneFhle barTipeenslase Amarim ofiike BT regien nplPUtTHeRd L Sdp fiyidy

her ei n i i: i i :

pat | engofhlcERb A ARE oF ne AL RN pBARM SIS allepSPpk Spbinin ot
t he nethabsondescicithedyite theiintefior regioaatAmignemmwnduit ivoat eaptepaniaa ndisposed

popul ati.ons of cells jn a_patient. BRI EF DESCR PTI THE W N
1. Pandfithip thranteden regiogagd igin Wl‘ﬁzéofaWPﬁP‘tlvl %ag}ﬁ%agg © BISt AR PP
relati \fﬁ'@égth\ﬂé}_tsy ]ﬁ%ﬂer@b%iﬁ&a@% Rhatse Bpaifs fioh@h RomBaMRiaAbA witBdh! assays
wer e perllo med “in the absence of serumwhile %he pl ates were sitting on a
bed5 of integor tBgon(). EC145, ( ) . FIGURE 2. Panel A Pte acid on ice. Panel
B, Pte at 3 nel C IV onice, Pane|l D ,LV.at 37C E ssay .was
conduct ed ui&wélfi‘a ﬁ%?tg?ftlh\)@éraﬁlg? F@bggmteﬂ apgeducsd pressyfe %ﬁﬁﬁstgf E‘?#Ylﬁgt he
test nmpgudsa FI%@SIIFG RO 1d.a t{sbue 4idd indiQdss FHuBsthntiadlly- gak ikebbdmedbleBantk. A, EC72
on ice. Panel B, EC72 at 37C. Panel C, ECLl7 on ice. Panel D, ECLl7 at 37C
Each asvagutereondaihiurosisioned pmthedfirhieridanel thgbaraier anddefingea primefigr awund ethout

serumi.n the test pedi EA r. e- Qu : 74 :
F GoRe et BR nd B aciPleg e Bl Sinathtly 1d e S Bandebresklnt Sotrcebnd s
amognt s,eff soliRkealThb @uied omRiithias aFBSt onPapalisy Basizdn QuidRAnohukiatindyvilC145,

respectively (percent serum 0%(), 10%( ). 25% (A),. 50% (D), 75%(V),
100% ( dl9 intavion Eqgiam. ehp dwer eandgskispositmcd ondrfitstsidnes thabaricrendextends HiRE 5.

Acti vi : 2weeks;
vorti e BlsrEORRCh ARk ASha RIMhARER be ARy b tepBlotieBp Tt )
EC0282 réduB3d prepsudé Souronpidethe vetspares @sd h{cdt 1 dile @ebingamblugt e r esponses;

(d) EC0284 5/5 conpl ehe_ responses. FI GURE 6. Percent change in weight of

t r eat e FORMIUPEFAEON WIDARR QAT T8$IB/p. (2ol / kg TI'W 2weeks: vertical dotted
i i ndi cat ; I : ; e, 717) 0/5
coggl ete reég@rﬂg@r‘%@%& 1%{6%%%@%;8 g])oggl{{rrlgel)né’%e}@ ?%%g?ﬁ%sél?e tIFd) E?szsg%?’ 5/'5

conpl etiecludesspandesd prs@uURBoTrce Rad aventsoakct.i he yystaas ythet 084 uwsles angdubRPM ) :

FA () 1.000: EC284. ().0.148. EC283 0.002. Fl GURE 8. .Rel af i £ nit
sy PLOONETRIPERARS 2 fr SR B N e n Ees o, Tt it
Activi tiy }rpfféuiglggclg%uﬁ%itiﬂﬁkwit:ﬁ%n@%ﬂ}ﬁ: rediel) pEBiirk BHQUS af ARkt f3aRe! The | C50 5

nM Panel B. | 19 nM FIGURE 10. Activity of EC0284 against KB cells (2h
t r eat neirst/ cpRuINBaEEAp Jeas( ere dpE0R@4n fluskeppyguiication wich the ittelioREeR84 A DETAI LED

DESCRI PTI | n . ane odi ne .drug, delivery conjugat es,of. the formnula

AL CB) mesr sl Gl TRRGhER Il it PR B SRRy AR Rin iR Forate: 1
is a Mmool witidrothe@ beite rbdutke presS@BBEIred gl Mk ve@adtircendhe etovagabl e
i nker; each Dis a drug; and mis an integer from1l to about 3. It is to

be undersgdwbbastdhigasignerrpening iy flugh eommeppieption vafcthe igEYr 1§8iophe same drug or
be a different drug from another in each instance. |In another enbodi nent,

t he nonovalent or multivalent linker L includes at |east two rel easabl e
linkers. In one variation of each of the foregoing, the nonoval ent or

mul tival ent |inker includes at |east one rel easable |ioker that is not a
disul fide. In another enbodi nent, the conjugates descri bed herein include
an antifolate having a relative affinity for the folate receptor, as
conpared to folic acid, of at |east about 0.1, at |east about 0.2, at |east
about 0.25, or at |east about 0.5, at one or nore of the tenperatures

oy I Y ey
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including but not limted to conpl exes, such as netal chelates, and the
like. It is to be understood that the determ nnation of the relative
affinity wbantuwwsamnbi f ol at es and/ or conj ugat es descri bedphenshwonsube
performed by any conventional nethod, or alternatively by the nethods
descri bed herein adapted for nmeasuring relative affinity at tenperatures
above 40C, s{(mﬂﬂaByaltarbdwpdha&aﬁwndmdmerﬁmﬂ,ani&ldtfenmhangmee;lua@bve 250C,

at tenperatures above 3 or at, tenperatures a Iogl cally
rel evarPEeSS‘érﬁélt‘?até’%e“ﬁffi/%? CB@P?‘,Q&’IS t?%é?é%%@’geé rfﬁ% %ld 9@ E‘?@aﬁ er ein,

the t erghddniHap& RtR1ing &R Bit&didritegiCh ﬁﬁ&bélﬁg ﬁ(ﬂ'ﬁfbt&ptﬁmélﬂiﬁdl Rahndcfedad one of

i nhi bitor, antagonist or other nodul ator of folate netabolism such as

i nhi bi tai r@ducad@retssuraﬁolag@mdsmmt selithg.dFlag Bisheenduidas alblsest poHPFRningyiliidani de

rib ucleotldetran ase Iy IR

(Frog) CofhiiGuh WL RYR Rl (gfeongRof PRI L AT P et 8ffn,
i's apprtﬁ‘@in@érﬁiﬂ i@t ardiik aflgited t%sbeffﬁﬁdlls)lcﬂﬂndctbdttb%nétﬁbl&ﬁfﬁh@tdddwdgpr&sh& in any
of the above, or to another site that influences bindin of fal ate or

anot hersowiserpadife vieat somecer Jihgtsecasidisandiyt Basta legst QugyPPERING vBiId A5 ysed
her ei n, I bi ndi ng" generally refers to conpounds
t hat secloerﬁﬁ %El%(ﬁl%stﬂée%t r?&%%l% bind to the folate receptor. In another
enbodi nent t[b@o&‘] ahatig aﬁ(ﬂhaﬂllﬁﬂrdﬁﬂvadmbgdlafﬁlt fachathed fs dsBveemigaddifoedm LV,

L- | eucovorin (L-5-formnyl tetrahydrofol ate);

- - THF, . . )
5 tht hmr%séﬂrﬁé%§&l§W§pt§ﬂ%prOMe i &hs glegpfldnclpgeéggﬁverg{g& %1%1 t%m.‘ﬁt]a'?ﬁ%ﬁ site (FA) -
2 des am noglig%hsﬁag?\#% gg&ﬁﬁ‘dﬁgmﬁ%%%ﬁt d@ﬁxﬁh%]_%?ﬁngtgg gﬁuﬁgan erior

2- CH3- Abfipn. 2Aded;twafd peesRureed dppliedbdTthe 1IfteitokAtpiot Ghrotgly h s¢cond ealzchlatm nopt erin;

e B SN L DT

5- deazaegogﬂ}o@g}tt%@%ﬁgrcghm olic acid; N9- CH3-5-d(i)H4Pt ed u,
N9- et hyT - 5- deaza- 5, 6, 7, 8-t et rahydr oi sofol i ¢ aci d; 5-dPteHCysA Na-

(5 ldeaz apt er[6999) -Inah@thgmylgstmtwe auibgdinteng Pt ragtbgihfor dehverlng reduced pressure to
$ ( g gaggs%g §1§r18 P;ies a_pgfyﬁli?%m%?eﬁgce rg%i%thto E&/t‘l %&%@ %:%é: thia(():tig?l 'a loop shapgci Mirst
(5- deaz@nuib tife Brst &Irfd@md‘éﬁ g%rpéﬁhktd;ammiﬂ%ﬁSﬁt@tlﬁr @giod; ADflGIAPEEARRA to
Na- ( 5- deaza- 5,6, 7,8-tetr ahydr opt er oyl 2- am no- 4- phosphobut anoi ¢ aci d;

5- dH4 Pttbﬂnterlcmegl@: a@@tﬁla %C@chedvéﬁopam@nddptt@ in{arior regiphi Tissusdealoms 717,

N10- pr I ,

D e anaShe ?r% e pérgélléerlély g regior Qo Rt SO 4 1 a- 198, 583,
4- xeoxy- | C| (0088, (&&3}; fedtut¥stiad la@hantdgd8 o 53, 11114ls~tﬂafﬁt/d§1ambedlﬁieﬂfls9ﬁllﬂﬁaome
AJu-to-Val-1Cl- 198,583; valine-1Cl-198;583; @u-to-S |lb{-|C|- 198, 583,

2- ani nowBase; Witk rqferenceriggh %@@Wﬂtgseﬂédﬁeﬂi%essseﬁowﬂlﬁb#’ 9. | Cl - 198, 583;
ZD1694, N-[5(N- (3, 4-di hydro-2-nethyl -4-oxoqui nazol i n- 6-

yl -met hyl ) am no) 2-thienyl )] -L-glutam c acid; 2-NH2-ZD1694, 2-am no-ZD1694;
BW 843U89, (S)-2[5-((( 1,2-dihydro-3-nethyl-

1- oxobenzo(f) qui nazori n-9-yl)net hyl)am no)- |-oxo-2-isoindolinyl]-glutaric
acid; LY231514, N-(4-(2-(2-am no-4, 7-di hydro-4-o0xo-3Hpyrrol of

2,3-D] pyrimdin-5-yl)ethyl)benzoyl]-L-glutamc acid; |AHQ

5, 8-di deazai sofolic acid; 2-dl AHQ 2-desamn no-|AHQ 2-CH3-dl AHQ

2-desam no-2-nmet hyl -1 AHQ 5- d(i)Pted u, 5-deazaai sofolic acid;

N9- CH3-5-d(i)Pted u, N9-nethyl -5-deazai sofolic acid; NI9-CHO 5-d(i)Pted u,
N9-f or myl - 5- deazai sofol i c acid; AG337, 3, 4-dihydro-2-am no-6-

nmet hl y- 4- oxo- 5- (4- pyri dyl t hi o) quanazol i ne; and AG77, 2,4-diam no-6-[N-(4-
(phenysul f onyl ) benzyl ) et hyl ) am no] qui nazol i ne. I n anot her enbodi nent the
folate receptor binding antifolate is selected from am nopterin,

met hotrexate, raltitrexed (also referred to as TOMJDEX, ZD1694),
plevitrexed (also referred to as BGC 9331; ZD9331), penetrexed (al so
referred to as ALI MIA, LY231514), |onetrexol (5, 10-di deazatetrahydrofolic
acid) and rel ated cycl opent a[ g] qui nazolines with di peptide |igands, CB3717,
CB300945 (also referred to as BGC 945) and stereoi soners thereof such as
6- R, S- BGC 945, (CB300638 (also referred to as BGC 638), and BW843U39. The
preparation of illustrative antifolates are described in Bavetsias et al.,
2000; Bavetsias et al., 2002; G bbs etjal., 2005; Henderson et al., 2006,
Jackman et al., 2004; and Theti et al., 2003. The foregoi ng publications,
and each additional publication cited herein is incorporated herein by
reference. In another enbodinment, the folate receptor binding antifolate is
sel ected from am nopterin, nethotrexate, CB3717, plevitrexed, raltitrexed,
BGC 945, perretrexed and the I|ke I n anot her enbodi nent, the ant| foI ate |s
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i ncludi ng reduced derivatives thereof. In another enbodi nent, the
antifolate is CB3717. I n another enbodinent, the antifolate is 5-M-THF.

Al t er nat iwel2y10/03876anot her enbodi ment, the antifol ate i spoetush@wosmesi n.
Alternatively, in another enbodiment, the antifolate is not pteroic acid.

Al ternatively, in another enbodiment, the antifolate is not penetrexed.

Al ternatively, in anotBRIEERPESARIPTION OF BAEIDRANWENGS not net hot rexat e.

I n anot her enbodi nent, the antifolate is a conpound of the formula: wherein
X = PQQOH) 2 (5-dPteAPBA), CH2NH2 (5-dPteOrn), or SQ2CH (5-dPteHCysA). In
anot her enmbqeeIBHG. | NusAileh Bikﬁ,g(&tﬂvﬁ v?e“ﬁmuﬁ&dqiregsﬁ@ tfeafmat ayshgr ei n X =
N, Y= NH, R=H (5-d(i)Pted CH3 ( N9- CH3- 5-

d(i) Pt d@vin} a radueedipregsure Ki@jfo a@C@Id@g(tN@nﬂﬂi@trEtlﬂf( mb&@@enﬁ) X =CH Y=

5. Q- o RREPPEE S TiheY a Seltmaa e VbR oty TR dimas e Paples svdin, R 1

f or nul &f FYGer, @ivarcierof G reﬁhcedhfl.resYurc néanifold £dtshd 9B EFPurpose sf Elatill; R = H, Y =
Gu (4- MeO- 1 Cl - 198583), X = OH, —H,Y—VallnegGlutoVaI-ICI-

198583), X 40@33] FG=3 Hlusiratesaseasarsectionplyistipf theiredupgd grepsurg fregtmenty R =

) ment, the antifolate is a
corrpoun&Sth"%f%G%%%ﬁ%ﬁ’ﬁgﬁggg 3@%?““%‘%%% Egﬂg%g‘kmpt eAPBA), CH2NH2
( 5- dH4APt eOr 1190149 IFISO2 THis(rates d ldAfs-atdtpad) view of dreatadhmed erdsaudt meatiment he
antifolate is_a compound of the forrruI%M\/\herel n.A = NH (5-d(i)H4Pted u),
NCH8 (NYStEHnB’fﬂ@(?- PRISE e 4ot PSP IEOBIRRIESSUSISHe anot her enbodi ment, t he
antifolate i 8 n%gpodl ment ,
the antifol te I ?i% §415§§at(egd c}%ﬁié OB%WI%W£%E%?§%€Q%§§§E§?5tt he foll ow ng
f or mul aystemn od @G yv2Atakan blong linh - ahsiicanee asthe tisnehdgn stry of these

antifol ates n _anot her enbo the antifol ate

conmpound of [b%fF?pnﬁEﬁa}’StrﬁﬁaﬁtsF}Eﬁ%mé?ﬁ VFY ‘gltaégd‘éﬁeg PIRSEWF {Hgaan Syé?fr%j ee et
al ., J fyegkoHaRIP rtluckd s FR ARG 4 (0200 sitelRcOlidff t92h Yn@uafiverhi ch i's

i ncpri prated here| n by reference. In another enbodinent, in each of the

f orlégoiemgpodomgadthel Bedtuh@d pmmrmwmtg?bfﬁtﬁmdm’mgraa‘chl‘@aﬁor reviesingoflows spBndi ng
anal ogs gre al(?o descri bed herein where one or nore am no acids, as

descri 584 "HBICE] AeSYEp| aces the glutamate. It is to be understood that such

ani no aci ds (0611 FaGNY i BhstbREBcRosIBYctRBaNAEW bR Here @8R idsBte t2H@AEnAS ASp,
Cys, Ser, Thr, Lys, and the |ike, or may be unnatural, including but not

i mi t ecystemnf A6 U6 taken Blook dheslineohT ipgsifiaRadoni she svasitii no aci ds, unnat ur al
si de chains e am no
S 0 g o BB o TR T B L SRl Ol

r eploac edr prypvidig ﬁﬂmtpr%uﬁelmlGMKQ‘tol} tidsti sitddcebingloendiugracian be any

nol ecul e capabl e of nodul ati ng or otherw se nodifying cell function,
|ncludﬁﬁ@xﬁﬁﬁ@ﬁaceutlcalIy active conpounds Sui t abl e nol ecul es can

i ncl ude, buty @fsg FeL olif bRy 2lBhe RERLULHGRwW & rg@}g&agp& Stre tfeffidt bybY&h SO

ol i gopepti des, proteins, protern analogs in |c east one non-peptide
| i nkagefor pjpk/aki:x@reau@elmreﬂerel and Khfeto tispe sitecicnsrding tpanplodteting, enzynes,
coenzynes enzyne inhibitors, amno acids and their derivatives, receptors
and ot H&b proteins; antigens and antibodies thereto; haptens and
antjisbodi es ty h@i@tF:IG NOLITRAGRS a stiRnfSic (NERRH.! rQ&ﬁi‘%d phdsPBE ABSnent S5tens:
antlblotlcs |'gesi cs; bronchodi | ators; beta-blockers: antim crabi al
agents; foapttowhimgeneﬂm| pressa@anﬂéluutmajmsua&mcaorda@mta@ illnstativle ng

antlarrgg 5?1c§ cardi ac gl ycosides, antianginals and vasodil ators; central
ner vous® QP Bft'agent s including stinulants, psychotropics, antimanics, and
depressants; antiviral agents; antlhlstanlnes; cancer drugs i ncl uding
chenot herapeutic agents; tranquilizers; anti-depressants; H 2 antagonists;
anti convul sants; anti nauseants; prostagl andi ns and prostagl andi n anal ogs;
nmuscl e rel axants; stinulants; decongestants; antienetics; diuretics;

anti spasnodi cs; antiasthmatics; anti-Parkinson agents; expectorants; cough
suppressants; and nucol ytics. Further, the drug can be any drug known in
the art which is cytotoxic, enhances tunor perneability, inhibits tunor
cell proliferation, pronotes apoptosis, decreases anti-apoptotic activity
intarget cells, is used to treat diseases caused by infectious agents, or
is useful for treating a di sease state caused by any type of pathogenic
cell. Drugs suitable for use in accordgance with this invention include

al kyl ati ng agents, antiandrogens, antiestrogens, androgens, aclamycin and
acl anmyci n derivatives, estrogens, antinetabolites such as cytosine

ar abi nosi de, purine anal ogs, pyrimdine anal ogs, busul fan, carboplatin,

chl oranbuci |, cisplatin and other platinum conpounds, tanoxi phen, taxol,
paclitaxel, paclitaxel derlvatlves Taxotere(r), cycl ophosphani de,
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Al 't hough illustrated for ECO0284, it is to be understood that the foregoing
illustrative synthesis may be routinely nodified and adapted to prepare

ot her conpountgossescri bed herein by the appropriate sel ectriuspofssbsairti ng
materials. The nonoval ent or nultivalent linker is any chain of atons
having two or nore points of attachnent for connecting the antifol ate that
t he one or nOPETNILF) DESCRITHON®F THE PREFERREREMBODIMEN]c| i c, or
alternatively include one or nore cyclic regions. Illustratively, the

| i nker conprises C, N, O P, S, and Si. The nonoval ent or nultival ent
l'inker al so [pgwhudes i%llo@vﬁ%scieté?ﬁg degrpasabf %vbfa@l‘lﬁfsﬁratﬂé%nﬁ&fd’iﬁmeﬂt@' easabl e

| inker" as used herein generally refers to a |inker that i ncl udes at | east
one bondfetdnat isonadele thyr @Icempamdw dl@W@Sdhfﬁé@I@ah pa heliepd, @n@ lr( Y!hlgh Is a

pH abi | id-1a X|dat | e bond). It
Chodl o v A e RiGaRch SEoik T uPormBr e BN Oh MR BB P RS bona

br eaki Rgadtided. UtiR:ss bAMEinttne B8 HERHbEY R G deRAcs edble Hoad skaltelin thd or
exanpl e, at physiological pH_  or as a result of conpartmentalization into a

cel | ul art toipeasties the lsmﬁoa,sandnt @ﬂ’@d@éﬁ@@d Heeh pihgr embediments mayrerntdizedand i ¢ pH.

In one tl\lléa%rl Ealg tlctu &%1 1091I Cgl{adéhte{gl?&T e % Itﬁgi %{: h‘%‘dg QVﬂhGu@n
endosone. eava | resént i einterror of a
cl eav akde aIJtth lﬁ@fn B gpigit oﬁﬁco‘pe @f ﬂfe 1h>ﬂitnﬁoﬁ ntﬂs a@éldaletalileﬁv atdessary tokeamblel n ot her

words, the rel easable |inker contain the SCISSI|e bond or. may be

corlfecttbeserskilisd it Higrart tp prastice gﬁﬁmb&glf&ef%i)%éﬁi 44 hegeip, thg fie%FIPEP‘hH’LaV By to a
drug or t the

| abi|i tceﬁgﬁﬁ ?ﬁ}eﬁl%tﬁeav at‘))?ﬂ et%gl})%g Sﬁﬁfea Eﬁe{hggh ust eé!)l{l)odnﬁﬁ Jpal ?ﬁg@%"ﬁﬁ“‘ﬁﬁnm

gr oups tbesrefolrea@n'emtlﬁvualtdm in atlhmtllng ﬂ&ge dndtthrascope ef ﬂ]lallkbusm\tms embodioents are
facilita% (fuch bond bre al so ternmed anchineric assistance. In
addi t i olgfingq onlg by the @Hﬁé PH&t addi tional functional groups or fragnments
may be incl ;{d@&lj VR df ﬂg ﬁhemwlt@pre i, aﬁ AlustrafiVAkd@ied RO EreliRafsdl St O
facilitate i ona rag ntatlon of the receptor binding | i gand agent
odjSugastystsmalfODenclbdmdt tbdeaKipnegysot nidnefotde]l Bae abply d redied prefhereltabitissuey of

t he cleav be ad] for exa su t.uti onal .changes
at or r?étﬁ %Tegﬁ?/%gﬁ’rgss ami(ﬁ& HB%?W‘F?&S@CW%%OE‘F BcﬁéP %’F%‘HE}% fﬁ@“ 58] acent
toac I&@s\éaﬂal %@ k& Frhaf @ uskd ﬁé&alsgeﬂgrang) SciB)db aRtIBRE Y s®fcture that
substituents on silicon in a noiety having a silicon-oxygen bond that may

be hydrippsoxded thassist dyanplyige aerdug&q/prgsmmt@ dﬁaftenﬁg»ﬂmqga@,tor@mavm@ﬂaldw

Chat b 08 DHF BRRE e ERE afiaes £ Puctln, bEOR RRub il AIORE S

sel- i mmpkatel digributiinesIladLprdeted idad rBﬁhb&d:cﬂfrbﬂﬁ&he Aot 3ite) ThY Rdidedn one
rel easable linker. Accordingly, it is to be understood that a cleavable

bond canessaierBatiofdb0Xdiphssarrs aseonniipld man nchideraaaahes pf Byetsag Sl Rad/ or
connect r r A and/or D, as described herein, at either or both
ends o#k%%g%?e#§%§§ vpllnker In the case where a cleavable bond connects
two adj acent[0ea3]riEhewiskin sitet I mael eathabbeéily tisskie bf adyohuman, agintal ealodge of the

bond, the releasable li nker is_broken into two or nore fragne an.
Al t er natrgapiny, ingliding dope Hesugncinosg lgfus el lityp el Hé%%egwwa USSpe| easabl e

| i niser &Q&ﬁr’l&%ﬁk%o \twy 1ss§é‘°é&rtﬁ§%ea'fbn899§ fibnakts h)?tafdj' Bﬂ%ePH},su@degleQHé"
spacer |in aﬁot easa I nker e ant’i ate A, or a drug D,
fol | ow tmguetmte:all()égmﬂhchﬁe alvamdd, dlkwsafcbﬂma@a)bkiefebnwﬂdmsue shsepae sitetD4f rom t he

ot her noiety. | ot her nbodlnent ker i ncl sul fi

el oas B4 MRt i tas DO 15ea§le Of e, Aiengis tuepdas,
one relGagaR) rﬁaﬂlf(ﬂ‘(ﬁ( €62 hAfbe uSed Rith §n§dh§s'dla Gitdl ?n(fl@dﬁ@%ﬁ&l ﬁouﬁdgkﬁé redu@edinot her
enbodi ment, the linker L includes at’ | east two rel easable |inkers.

anot he rpressbmdnamf@tld 10his dartrdudarlyLusiefut minge gseglt onl pbsttangous tissueagedhiush las,n k ers,

wher.e eas e rel easabl e |ink i sulf.j.de rel easabl e Iinker.
0ot e PR AR R pRe b et B Fo ) of easabl e
l'inkers, whep@2ft THLPlicAR JTRERRERBISsUré RKAE tiksueSBPAVALRY A @rug D from
t he antlfolate I n anot her enbodi nent, the rel easabl e and spacer |inkers

may be mpmawqb@dtamaga@ﬁewdm@yartdrmheréwgéémélmhetttssmehseteclloéawg@l @ftoa bond in
the biv Ie t Ilnke sed funct .OUPpS cal | sist t
b ean aqdingie eEhn SEARERR GHEE" Gk iR WRRNIIC ISR S 1 BB RIhall®

cl eavage or breakage. It is to be undegstood that such rel easable linkers
contain at least two releasable linkers. An illustrative enbodi ment of such
a bivalent |linker or portion thereof includes conpounds having the
formul ae: where X is an heteroatom such as nitrogen, oxygen, or sulfur, or
a carbonyl group; nis an integer selected fromO to 4; illustratively 2; R
i's hydrogen or a substltuent |nclud|ng a substltuent capable of

T ) o o



stabilized internediate. In any of these cases, the rel easable nature of

the illustrative polyvalent |inkers described herein nmay be realized by
what ever wecbanmissswnay be rel evant to the chemical, netaoohisee09/057428
physi ol ogi cal, or biological conditions present. Oher illustrative

mechani sns for bond cl eavage of the rel easable linker include .
oxoni unitaghé gtoedh of gawalgeomtssie khdmenovahef exudatesardicteniaiprometes heading ofie

drug, or each is an antjfolate or dru iety i onjungtion with other
por £} orte PuithellsPpRStion e Frdiced PresuinnaN i 8F haer e st et y
i ncl udipg,ape h@eﬂth?girsﬁue? H%?%'é usbdHe8TSmBRAMOEroNR BT tifsab GRS ally delhbrkses .

W t hout bei ng boun y théory, in this enbodi nent, acid catalysis, such as
i n an enddosospgnterhly anaiber assve ldvatieh.eavage vi a protonati on of the urethane

group. In addiid,on, acid-catal.yzed elimn,nati f e I I s to

t hegr el eas eﬁ#ié Sa‘f?ﬁgllhﬁrgnhi {epgﬁegirprgsgﬁlfeaigﬁ?eﬁglﬁ]%%feer% 3" %ﬁﬁggﬁggets?glag?}%and t he
f or mat i;@ibhi& pResBBAYA tissak kRO thavRibethgnaljcbed td apn@entdYin waisetaseghiany ot her
Lew s base. & her illustrative |linkers Include conpounds of the

f or mul aedughé pressure wil\ibe laspithandhe @ymopphesicpyesserg@hwhish the Rafieat isteratrd.

i ncl udi a .supst.i t t | f LLd :

i nduct i‘&\;lgfir@atlgre R’b%/herrg@o}ﬁg %’ga%ﬁ ﬁg’eb%%%ﬁh"{r‘% arz1h, g%%tﬁcc’@ésg]}’ aos%}%z;%gw%t e |ike,
i ncl udithguamtifongsie snd THeaedyrt Presbiirk dehivbiredings bp statit sr vdriedt(pattdnmeindr f or

addi ti onal spacer, heteroatom  or rel easable | { nkers form ngjét‘lge bi val ent

| i iRer rapdony)and mayt he/daliyered Confinupuplnon intepmittentlyy rafiough tReerms, (YaFyimy e

11 ustratyic i i i i bed
ner o1 n i HRIEVE Ao P el be S Bl R e B L e 1 owe
by anchictt presdure/redscticst applied eatha tissvefsite hey e yigniferinty lass thapyled pressuicon by

t he hydrazide groyp: +.D 2 ++ HN 1 + H - ere X IS an.exogenous or
endoggrf@&‘émﬁﬁé‘g@'@?gﬁﬁ qsgc@@cﬁyﬁimcaﬁg{let%ya%ug} éﬁ?@ﬁ%’%’f&&&m @aﬁﬁﬂtliﬁ e |ike,
and ei thgL Qf1dd Aowdn thSarlkDBf ARlIsHR! AbE Ashe hiRoHhtirefiredoaid thé hsibe or

drug noiety in conjunction with other portions of the ({)ol yvalent linker. It
i s 150 biteapprendtes tht delvimed widtibrolugbssutve thelflowemiay agrrede: and the redushd presswEe ar e

depi cted _as concerte chani sns, any .nunber of discretg st.e t ake

pl ace tlét}@flfr%’?ta‘cnﬁé' g’ﬁ%ﬁﬁ?@?ﬁ%&%ﬁe&; Y%ﬁesoqf%trﬁéurﬁgfa%/a en %?ei %@é? to the
final phreduelscehowsat wieh tH%88Réin, idcrdaSesan @écﬁl@bc&lﬁ&dsdrélaﬁ vichemhpeaduel eavage
may al so occur by acid-catalyzed elimnation of the carbamate npiety, which

may be tapichllsmsfirda pirglativesiedudsiongy abypduts prassure.Auilegtecnasssiip sefused BicsHES t he
aryl gr.oup lw‘ khg bet a Slg| fnugbso#utdir%%uei de illustrated in the above

exanpl e<PHY 1R Es@ W HTEY Che 53t Aire etrbodi ment, the rel easable Iinker is
t heocar banmat [@026]i ©hlgss Ahdrengahdicaky, astubed fidreigMert dbésamvt rapibenitndlt | at ed by
a nucl eophilic attack on the disulfide group, causing cleavage to forma

t hi ol at@&Xcluplyétyt hi ol ate may internol ecul arly di spl ace a carbonic acid or

carbam ¢ aci @3@; _e\ére%?l%flf és@h&h?e&%&eﬁ?@ﬁ‘{%ﬂ'h&ﬂ:e& B]f‘%ﬁfg L RREBRANR byl d) the

case of the 0 I ng pol yval ent ers, owng an il l'ustrative
br eaki n@dededtpressaiesielif érgieohduit] 12. HEherredudetlipnesspieeteliverty kbodwit Bl 2mayeifesr t her

fragnent to rel ease a carponjc acid or c ic acid noiety by formng a
r esonan‘"@é%‘teétb’ir?sﬁliréérqnh?_é"r‘ﬁ\%‘i'ﬁ’ieés.“r? ﬁO%?@?%E “Hheee uce_g?é%%w&eﬁ@}lfés|1i‘i% e
natuf eelgif a[)rfyhfevick: oy §ﬁﬂs%E%@o?ﬂ#&iﬁg%u&éd%@sﬁreg%ﬁfd‘ir@eﬁt hef BintedBYa be

reali z y what ever ani s y be relevant to the chem cal, netabolic,
physi ol mgizily openateki polngy i paiverdndctum psmpy @ sehtvacwing kawee, lve prgothendayidsy

th , in thi i t., i tal ysi h i d ,
bl'so | ritb e SRIE pEaIRBEY f ST uRs TG nVaR el ARha BT S ™
addi t i ofyesAfd Apfiad &) ¥ G&OwRI tyPicaRy VA% a8Eortihg t6 ﬁ{egag)@'tﬁ%ﬁign?ﬂﬁ&ed@ed Rs§upd ease

of CO and the nitrogen-contalning nbiety attach and the formation
of a bewidltypivally bapetwiebi AbavdyS e Hgapd @bolsySOmer Heand arpre bipically betwesnbase,

as | s siymlarly described in. .ln another enbodi t. 1the al ent

| i n@Zr sa@gtgpbﬁ%raﬁfﬁe?rgf 03{1?0@6%3%%1 B rﬂ?‘ﬁ' raﬁ%f ?%gf?cﬁﬁle?%ﬂlﬁu gl!('ac\é%/{mer enis
an i nt egetsuseionedead 4fh@nbela bt arberfvacBamaiehfRInahis eeaaple] thd ppapdeant | y

sel ected fromthe group consisting of hydrogen and al kyl, including |ower

al kyl swssHowamounsofabkgr andhba capplle opppeaGERg ipr Bp sKiEhde: PeBod RA IFKPIRD ar e

t aken to%qthgg !%%P Hﬁ&]gttached carbon atomto forma carbocyclic ring; R
is an oﬂ FON ?Ey s&%s€|?¥ted al kyl group, an optionally substituted acyl
group, or a suitably selected nitrogengprotecting group; and (*) indicates
points of attachnent for the drug, or antifolate, other polyvalent |inkers,
or other parts of the conjugate. |In another enbodi nent, the polyval ent

| i nkers descri bed herein include conpounds of the follow ng formul ae where
mis an integer selected from1l to about 4; Ris an optionally substituted
al kyl group, an optionally substituted acyl group, or a suitably sel ected

. o . .



cl eavage of the nethylene bridge, by for exanple an oxoniumion, and
facilitates bond cl eavage or subsequent fragnentation after bond cl eavage
of the relveoasahizsichi nker. Alternatively, acid catal yzedpoxraskemios7428

i on- assi sted cl eavage of the nethylene bridge may begin a cascade of
fragmentation of this illustrative bivalent |inker, or fragnment

t her eof . Al t §0028] il or, mare iddviced mby be fluidjydeaiplesii tetvedenttheredacdsapresserenay

facilitate beta elimnation of the hydroxyal kanoi c aci d, whi ch y

ol | zananil TO2cm e GRS ek iy 1 o EX e pgebreng a1 dEkish €an
oxoni Urghb @A fluldly b&aﬁéﬁ)&?é’; b&isd of HRlre AR pr&bGEIde R erJRERNAR BITE THe bond
breakage or cl eavage under the netabolic, phﬁSlpIoglcaI, or cellular

condi t ireprsedigive dbade hbs miay berayfluidies¢ravie, airoHedionaseralrs, tofhold expdeies and on.

It i.s appreciated that other chem cal,.nechanis of. ,baond br age .or

ol ey agRR AR e Vo QBET FEs G B e gPes 3 AR o GRS

descri hgdudar§i the fMcéDplekat&ddiely eondard2der ofhefwisgfigialyaédupled th theanot her
enbodi ment, the rel easabl e and spacer |inkers may be arranged in such a way
t hat subdusqdrerassure defieery: Ferdraigd 2dncladd ovithophlimKatiqne B PUesFER SCNSINET |

rel eas uncti onal Qu chem Ly | Kk - Gl of
i 11 areBotedes & MRty RS e LB VP RL ARG R BRERNE '
i 11 ust rsgtteiea B6RCGHLITRMNg B stEMChr AtepPepivat einitotink eystan. Poit iod thebdidovimb

i ncl udes conpounds having the fornula: where X is_an h?éeroato such as

ni tlPogenay esaptrarallyassasiated with thy redugedinressyrsouisr dé f @HOPELARPECts 91 ths  ang 3,
Ris h%g&&%q@o or a substituent, including a substituent capabl e of
stabili’zing a positive charge inductively or by resonance on the aryl ring,
such as al kgeg29)ana redheet ipksssuramnthnifokl K2nbadlapted toicodiacadresveaheatissuefite
attachment for additional spacer, heterogtom, or releasaple |jnkers formng
he- pol P o ket gts wba Brsin, (e G oht PHURTURoaD GHAIGFOSTogr { he
ant 1 1ol 26 a ikt §5eARRf B AL §dedofabbRENGLy SRS driiRitce R8s/t On the
aryl ring, the nzyl carbon, the al kanoic acrd, or the nethylene bridge,

i ndisudiabgechwir megtnok tavich ¢k tecortlyalyect ut aldl kyl , al koxy, al kyl thi o, hal o, and

| nter mod ar B0 ek rERER Ber et agelt s aReteGHTs ERY A Sheitipned ™
i nt er medhatSiank6tAiRLé Kt atHeq8duRn Prdshie mdngold 102 Say bé placdd /pRs eshat ed

that, in addition to fragmentati on Subsequent to cleavage of the rel easable
| i nker ,siteleghérsutgicallysir parcatpmeaislyt hethealse af 4oy examipik &apropggpis O pRdIsPemiat ed by

sivlghemirgiedlyolroaaigecotsi helx a . shaniet e
The 11 e b BT RFE TR AL st HE L RBRL R AR e

t heocondé bieadie GE Ssduke Redolatigd the RYviey @hetiitls ele ro®ebaptssire mwdifsldg2bet a
elimnation. In one aspect, such releasable |inkers include beta-thio,

bet ahy drositipnedirpgulbeing shstarialyisseled tisseg stamibryl the nead 195 2 drde 9& £PNEARS ves

t her eof ch A A l.
A R e L S e Lo
car bamstles 1, thn dedugedpradues déliveanadndett 1il D puses pércmensnbigdo tentdudede | i nker

i ncl udes one or nmore amno acids. I n one variation, the |inker includes a
si ngl e HRSSHE BRIEPI [2-anot her variation, the Iinker includes a peptide
hawysng from . i i kds. I'n
an§¥her vari@??@ﬁﬁgﬁﬁgw%?ﬁﬁ%?hﬁﬁgpgﬂgéﬁgmﬁggyggéyRgeﬁﬁ%mgggﬁ?gggﬁ?$4 to
about  8pasinihneughovldsh a Sac fiqaid, pel, acdtbler farié mialy|flest. r Blid paskiplesahaatimdnts pHm t he

nat ur al occurring ami.no acids, stereoi soners thereof. Th ino acid
may a1 SbY B Pt es deliepocaicht | T2 gl maserany SR TATE HEHG P gener al
for mul appe MRk (HERER-deliPry Oh&Lie1 B inSy XY 89%PossAekidnal Sk, subk aga SUI T abl e
nitrogen protecting group, and R' are hydrfogen or a substituent, each of
whi ch i @rdadegepadgaid, pr sey ethereshape beaslditmoe therredised-pagssurg dekvean comduatger

such as, 1, 2., 3 or 5. Illlustratively,..R -and/or .R; i.ndepe t

cort'es plolrj?dn?yol?e ‘B&‘ffé gf”@ ar’i’@fjtmzftierﬁ?ﬁ_t %ﬁ Py L%@‘H}GB 85%1% 5t e)gf;'la 'e%& Egl? 3 t%r esent
on nat Weahded-REsie deNderEoRdui e Ouid BUIupRS tillehYded pp@Runé marifotld pooyizet hyl ,
thi omet hyl, carboxyl, carboxyl nmethyl, guanidi nopropyl, and the |ike, and
der i vat the espresaataprodesdecetl toand theirdduesd-pigssuensourden] I4n dldvegves nbbgedrent, R
and/ or R' independently. respond .t ut are not Jlimted en or
anal ogsp r8?sufeh‘§e%§ Prgecogfji%llt Egﬁ B]% é%sﬁ?adgﬁfeﬁtg’f ﬁ?uﬁﬁ § rye 8%6(?1 LPrr?FiSH‘Se Séﬁr%lpc,rel o1 Hgg;; S, such
as the corresponding am no anal ogs of serine and threonine, such as

bet a- am noal ani ne. The above described fornula includes all stereoisoneric
vari ations. For exanple, the amno acid may be sel ected from asparagi ne,
aspartic acid, cysteine, glutamc acid, lysine, glutamne, arginine,

serine, ornitine, threonine, and the like. In one variation, the rel easable
l'inker includes at least 2 amino acids selected from asparagine, aspartic
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Application Publication Serial No. US 2008/ 056824, and PCT International
Application Publication No. WO 2009/ 002993, the disclosures of which are

i ncor por avedotvarseica by reference in their entirety. |n pootdsesooesiaesii nent,
a pharmaceuti cal conposition conprising any one of the preceding targeted
delivery conjugates and one or nore carriers, excipients, diluents, and
conbi natduwead pteharenfanifeldd@dc viliag the reducad girémsureaichvety wendyit Bl 2mpahmdluds
described for treati a pat hogeni. opul atjon of cells in a.patient, the
met hod %88 AHICLS PahY ‘Pfgg%’f’%% uggdﬂ:pﬁ} ﬁt”gr“ilq‘y X gf’rf @@fﬁ@% ﬂéerrrﬁﬂﬁ“tedbf any one
of the pIeGedeRterl abAREEH 208kY MEfMe GRS Ofth dré 1aMeh Beihg QEROEIRRR:, 2
met hod ‘for treating a patient" in need of relief of a disease is described,
t he metétued prepsurs ambondte msomior pfessigerindeteraringidie amouhieofapduseil pagspyre at

ef fectiye.anount (%f any one of the preceding targeted delivery conjugates
to the BREFERFC 19 one” enbodi ment the disease is cancer. The antifol ate
drug del i venyo9ni e at®zcd BReiird aaniTeIdaion i¢afkdbaithiatebenarouddtdn tissuaite,
clinical nedicine and veterinary applications. Thus, the host ani mal

har bor iarsgalingengiober (net iJnsteted) atuish g pceves oF Herpasiaay beuteddo sfal Hhergducgdug
delivery conju e,. LIy I

applic BN ,maglgftﬁﬁile&:ﬁlta %Jrlﬁggi?ey?ﬂ}fggf Qéwaﬁggr%n%%%ﬁf@?@%ﬁ%a dani mal .
The nethedaesdesdt iske dvbeheidiueeplessuappbnisid102 badh panionmifa patiedtisdi ng, but

not limted to, humans, |aboratory animls such rodents (e, g., m_ce, rats,
hartft ercgiderpis 118 of therissue surinwreipg thetisshp sife, Kis  Thesrelg membeids [Quch as

dogs, %ﬁ&ﬁpg?gg%%ﬁlﬁr@@%bg?% %e%ﬂ!.ﬁe%@alblé}%imrﬁ%ﬁe . SPPSonTAPLE BRandi IS,

sheep, goa s in captivity such as bears, pandas, |1ons,
ti ger s haviegplar pioperticephandlsstomeb rGeneralyr af lesomgoisial folysnercahpterialsthatdnas

whal es. The nethods, are applicable to popul ati ons of t hogeni c cells that
cause dubkgrili&e projertisst ﬁ@‘?réép‘?%&?ahyt W@%t(??zﬁg’é‘?er%ﬁ?‘f?eﬂ?@g%%%r %ésrg??%%rtt BYyeni c

cel I's rghey dtaf)si%rﬁﬁcﬁf{%%hﬁt GABGBENCEEIThS restiFhEE bi PHBieRYPRESS BIGR as
bacteria and viruses, bacteria- or virus-infected cells, and any other type

of 1pat hogerils abdity $o teoaveruing ae bipstexdefemstiopr Ekemples phtlastomerss whih gy
overexpress, folate receptors. Pathogenic.cel]ls can al i ncl,ude any cells
causi n336é1584 ’é’e@a%eéﬁ’ég @FER’FE er}\Hféc hu a?%ﬁ?ﬁﬂﬂ'?ei\ﬁot ﬂglc“ﬁgr@ﬁ?lisf AP PTG g

del i Vergyy e et RSudSSCENIBRPrdAe et ber, RSWutaslidng, Kigd eiibef) bafyl kikbesy Mpt oNs

of the disease. In another enbodi ment, t'he popul ati on of pathogenic cells
can be ethydensqeepyeid rupbputthyliconpropslent diene menpgenickloresytpnaedpolyethyigne,

popul st AL DR Sl it JORiREL Son iffiAES" o'

pr epentenddihiént 38E BaliAg ndmbdendyasta @apdRIch @k tieEaiapes wet atithosniggicalrandt can
be chemcally-, virally-, or radiation-induced. The nethods can be utilized
to treathgmddicshposedures car ci nonms, sarcomas, |ynphomas, Hodgkin's

di sease, MelRROAP, séﬁ%ﬁ%ﬁ%ﬂ%’e?%sed% Wt ari sleXIWHQF@B%d;ﬁ?%%m%al

car ci nonas, m as, el onmas. e cancer ce ation can

i ncl udel02bbn bpentddsud birg, tietketiing Me@ber iy bosadprednd der sunepndik epidgasisr i c,
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about 2 up to about 50 tines) with the antifolate drug delivery conjugate,
for exanple, at 12- 72 hour intervals or at 48-72 hour intervals. In other
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i nt aperl to raveno or_.int h e

ant foI VSR Elgiﬂ%%e %fé‘fllc(‘}hmfyc%ﬂ LH{J?;LP fO@LRO thg{aed%meé eetrlﬁg'i‘Ez ? 1“[@?(%4 ctgﬁl mal
by ot hegessmeinfalthd mairél{ygﬁ’d Qﬁ}%ﬁ?@éd tG4 edluasl geslutey opatink dryeat s‘oaﬁiel ve dose
and suitabl e therapeutic dosage i ncl udi ng prol rﬁgedﬂfrctsl ease dosage

forns, 18@io gemosplhete reswlanil fhgd 6.8 (7 élﬁwel%%q}md@ba%g‘@n?m ByetSgUESUS

sol uti 8 ot her
o0 Ut 90 0 0 50 NS D2 R B R NS PO i ©

al coholygnt @uxe a4 mBHeams typst vaiedes.in EhellhﬂﬁMGeamiioddneIagtheWemtrmwn be in
t he form of areconstltutableIyophlllzate co si.n ﬂg&oeof the drug
dellPverlg0 myahg%thét 1s |cAPahie oG epeaed phelo ot camplaniaf

nunber kb@f

i ni SrbodEReEIe S S 808 40 ARG S a@%@%roﬁg“ﬁhség%fli@%ﬁf%gﬁﬁ%r 2e matrices
descri kefivdringld fRiid Rathentduded preéstﬁ‘&maﬁtf@Ld 1922 6761;11%@6 valrﬁdSOBrcml%OM bet he

di scl osures of whi i ncorporated herein by r.efer

al t er nQPFRAAyPr Can%(ﬁl}\%abdtﬁﬁ tigal giean% o‘éﬁﬁbfquécepﬁ%?ﬁg%(ﬁ id ng%era%éy unitary
dai | y (a?é'l’?ﬁqegﬁ i€ nfRBhd. fIQJr%RQm e Uhe 98hH 968FCK 1407 efat€ SibeVéitolled
significantly J%pendlng on the host condition, thé disease state being

t r @at edasdadnm axdiffecntial prossuggraimgr mmeh@fmamatﬁéternats’ekyoﬂﬁé/em soaeitei 10st rat i on

and tissue distribut 0SSl Dbi of co- usa

t her apet YLt I?Fe‘?ﬂ“gmgﬁ%ﬁccz%&?% LR %% EPTThE gé Iﬁbgﬁglﬁ%tu nt to
be admipl séesidcd MPMRRAbisEBE obsrakd%e dofFol RAdNarkll{ afa u@érea patient weight,
and physician assessnent of patient condition. In illustrative enbodlnents

ef fective dd8e3s]Samilemieghe refdggedaxrgwptegielwerdrﬁoa@@gﬂlﬁ_g ﬂi‘fgﬁ‘k‘é delivegly sorduit
/ kg, t [k /
Thout” 106 TRy oS Rt i BrPS bhaRRudR ifen POR, LAAT AR U oer FlidtHay ©

COMPOSifigv NTIROMEA ideli gy @oﬁchﬁ’tr BRathy Bavieanl ofoss-aectiohalatinpe) Isﬁ¢}easadc1tothe t he host
in conbination or as an adjuvant to the abagve-detail ed nethodol o

enhanceveh @oltygﬂ@mgny P@&héhatﬂﬁubﬁ aisditiqpe e 1y delyvars conditaiedna li’%‘i%%%ﬁ i on of

t he popul [ [ t{faer apeuti c
factor qgoa{lﬁtd Enlag?}sl{l] ggjl e%lllﬁ e?lg;%ﬁﬁﬂeglb %ﬁ%&ﬂggggwég g&gdéltltelggf roma
chenot hﬁﬁ}a@lﬁhéﬂ inelgdabne Oﬂ’mahlplld"llafnehhel’apeutl c factor capabl e of

| ti th ffi f th d di li d d [
conugat o | Mo Reieringen s b5 s PR o Soaes Fedefgredpfange fttofé ' Ve
ComB3i NafHqRg sgilbéc#"x?lsrﬁo&%{aﬂr S h%%ﬂd%@d P&@Q}re hianfI0R ©PRRLLARM ind@ cofdia P! e,

t herapeutica ective anounts of the therapeutic factor, for exanple,
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I n anot her enbodi nent, the followng illustrative antifolate-I|inker
internmediate is prepared: a) HOBt, DMAP, DCC, b) PyBop, DMAP, HOBt, Et3N;
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EC20, EC 19, ECl17, EC72, ECl140 and EC145 were obtained from Endocyte, Inc.
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J = 251]+Qone;|_pquure@1a@g of gny ptheg sws@ngalbhgasgmﬂynnegbb\;gngeg@ (m 2 H,

2.28218(m 1 H, 2.02-1.85 (m 1 H, 1.48 (s, 9 H. 13C NWR (CDC 3)
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30.3, 28.2, 28.1 Synthesis of EC282 (CB37 17).2 Equivalents a) Et3N,
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0.88 -0.56 (m 7H) Synthesis O EC0285. 117 ng of EC0615 and 87 ng of

t hi opeptide in 6.0 nL DVSO, purged with argon, added 0.2 ni DI PEA, after 2
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powder, nethotrexate hydrazide pyridyl disulfide-ethanol carbazate EC0403,
was used in the next step without further purification. ESI-Ms. (M+ H)+ =
682. 3; 1RvONRINGBIMED d6 & D20) d 8.70 (s, IH), 8.44 (d, IpdHrjuszec8@s{a3 2H),
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ot d_ (s reiyt 2R s HE s R aral Attt et SRkl RaRb gy ™ ©
| eq. ) . foPHERARHOS Ml floBdith: veﬁfsohbﬁ@rIQBY Uﬁé‘éﬂfef bﬁ&ﬂdg@ rhBAFevehlyl spaced and
4(d|rrethylamno)@tyr|d|ne(2 .) were adde After stirring for 5

mn, taloeg thylenginef the Pnter c@uly S(A/also@@ﬁ@cpverﬂbréhsrt@b@@ ifloif teithe Wi&i%as al | owed

tostir at r er at.ur L %
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8 19 20
(&?H\Ai 8’017 ?(anlf% gbﬁ)zmgsz?_f& grg‘gg (?)mor anlgf Qfg?bu’fe &eﬁ%c{d@eé)lf' %ﬁ;ﬁ gr%tz ] :( gl 0

HZ, 2|—t}1euiiezﬁ)c7rréglonl9@ 6.0 2.38 (t, J = 7.7 Hz 2H), 2.07-1.82 (m
2H), 1.37 ( Synt hesi s of )di sul fide Anmi nopterin
et60 a--W9fl%efznwp.le%nrg&lqep&ﬁéys@erﬁ AT Byt 0 B985 ESng) v
di ssol 1N k I dBRs&gact i on
i xt or 8 s ete R Bhref S AT o Ui AL %éluﬁﬁu%@ g e
acet onir¢atinbrt)systeeidOpneodesi rbducedl prassute etahifbldetReredudddepressyrd soureg 1 14

t at h th t ed
Cent r| FERTIE divirean poatuRaaretedR b Rt 1t Rer 3G Pl dutE s0my)
Thi s yahiiQerexebndur 262( BYd Echtdol Ghis b4, iagesf &kiod m@ﬁbé@lﬂilﬁt’f ﬁﬂlstru&&ﬁ‘e psed in
the next step W thout further purlflcatlon ESI-MS: (M+ H+ = 610.1; 1H

NV ( 36@th0 tMBRIengents prYpusly dgs@ibed.s The replucesl prossprg trqaﬂyentﬁystgn(ﬁw | H),

7 72 1%%161‘(] 1&Elu§es_a %w%cq_@ urrl]z6>r, V%\?%%‘)S(fil—l?mljﬁcggjgec& %e%wcéei%gthé éé_c@.?e(‘cflﬁpeﬁsﬁe 60 (s,

HZ1 2"%an1¥01&5 02 ard Qéth(tm redtibed eQQre]soﬁfce(lfm ahdthhe Byihidvesd B100fThe
Am nopt erin-O-t-butyl - hydrazi Pyri %4 di sul fi de-et hanol r@?éﬁé e FC0468.

To a wevitching erb@)%lé Iceipd fcﬁevwrlg W Bf Buidevithia the anercogf cid

EC0401 4 (50ny,
R AR i e o U

. I(Eq FIG@.rldS 4A$] dlluaf&hﬂagt Iutalgi;ﬁr;‘c_ﬁ), ﬁ)grd flidva evn(hﬂx?ﬂng O(ljltel' _I]:_ﬁmiu)t 258frhay bésuvhthadf
stirring, triethylanne e e ere N m xture was
al | onelluidds smavedtowad the @%@ﬁﬁrﬁﬁweﬁw&sﬁig ar mcate%v ﬁ%mw removed

under & c¥@iyitve of
ot hot E g B R o B D o i o
pH = 72%Mhak mdreauedﬂ)'yranbw)s 68&’S|68/$ reshketivedy+ Fuid fovewithid thWn(eDm@udQE»@L D20 d

8. 1692 H?nay !]96 @Bfov(lcaedastzy tge gerzt sp&rce Ilgg an%ﬁ%sg t?gar% Jtlzle_lrgergrl_ﬁgllc;% %?8 as lng%afng ; H§3 8
4 gi 4}2'% %lﬁfd"ﬂlovll laﬂ)row’s?’ 6@@ Fltllld egntel:rbs @hezin{'éﬁor ?e!'g'}on BDOBrodigh thd spensdids 238.28 (t, J

9 (s H). Synt hesi s of Am nopter| n
Hydrazpﬂ‘élelilytrelrdgmhmwlofascl@dleat%bwﬁrr@m‘@%fza@-’eg Besprsyvelyhe A- butyI prot ect ed

pyrldyldlth ive of am nopterin.ECOA68 0.5
o ren TIRATEEI ihfeeds BRARRSlohgcal B N beeliRe SLSTRIN R ek
stirredod eid @an%rﬂtrﬁﬂ@?fheﬁéﬁl@l/ﬂ'df%?'%odd%tsd}@trha@ o@ubgirofghntat puiet edbndaffLC, 10
nmv NHAQOAc, HH = 7 and acetonitri The resulting pre0|§)| tate was_washed

vvl th di2sd hyfluidtineupp lsd hy thej vest wuw dbwvghﬁh?glatl‘?fcfﬁndlaﬁa Yr Wddle oW vacuum

f f o t.h r te
hya az’ g“&f; r%% gfcfgg ?ﬁuS% %%ﬁ%% mco-zglrn‘gaza eégg%%ﬂg%% gﬁ{s(hﬁg |Oﬁeé? he next
step chrhﬁmtzsbyth% fp@é’sew dffth€ abitehing i 69@61’(11% 1hd-ﬂd1d Flo6618. 1i2; rexldrkddlVR

DVSO-d6 & D20) d 8.82 (s, IH), 8.44 (d, J =4 . 1.80 (m 2H),
(7 71 (vhich in sgmg m%iancszénay ?SS;& £ @lslosiglfng@r geppving Py pr%iu% 34, ?13 oid 8. 8H)Hz,
2H), 4.60 (s, 2H), 4.32 (dd, J = 5.0 Hz, IH), 4.20 (t, J = 6.0 Hz, 2H),
3.07 (t, J =6.0 Hz, 2H), 2.22 (t, J =7.8 Hz, 2H), 2.15 - 1.94 (m 2H). It
is to be understood that foregoing prggesses may be adapted with the
appropriate selection of starting materials to prepare additional
conj ugat es described herein, such as the follow ng: ZD1694, CB3717,

5- dH4Pt eAPBA, 5-dPt eHCysA, or DDATHF. ZD1694, CB3717, 5-dHAPt eAPBA,
5- dPt eHCysA, or DDATHF. ZzZD1694, CB3717, 5-dH4PteAPBA, 5-dPt eHCysA, or
DDATHF. ZD1694 CBS717 5 dH4Pt eAPBA 5-dPt eHQ/sA or DDATHF ZD1694,
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wherein Ais N9-CH3-5-d(i)Pted u, 5-d(i)PteG@u, | AHQ BW843U89, 2-NH2-ZD
1694, zD1694, CB3717, 5-dHAPteAPBA, 5-dPteHCysA, or DDATHF. wherein Ais N
- CH3- 5- d(wpRByaxd3sree5-d(i ) Pted u, | AHQ BW.843U89, 2- NH2pZDukeds7A¥ 694,
CB3717, 5-dHAPt eAPBA, 5-dPteHCysA, or DDATHF. - wherein Ais N
-CH3-5-d(i)Pte@u, 5-d(i)Pted@u, | AHQ BW843U39, 2-NH2-ZD 1694, ZD1694,
CB3717 enﬁodﬂrm.qeﬁe&ez bdidadi?aldb-@/negulady oD terlyrrey arsethi glow of fluids

N9- CH3- 5 d(i)Pted u d | AHQ BWL843U39, 2-NH2-ZD 1694, ZD1694,
CB3717 thr 5“1 rwgﬁpregs‘é?’%r@l@iozor DDATHF. wherein A is

N9- CH3- 5- d( '[@(ﬁBZ@e‘f’emﬁ @KF])CPt8e%é&ucédﬁ'ﬂ%su%éﬁ%ys@mm'ﬂ@ud&%meZDl694
CB3717, 5-d APBA dPte CysA, or DDATHF. It is understood that in the
case ofsimidmletag;m%toph@pérwwdM%lmﬁr%ﬁmaméymme}tqoeé{eﬂh%ﬁd RIeSSHt t erni nat e

_ ui ) . '
aaPn o 2 hdet SRR Sicfliels SEIEEE Iy GRRKHIRNS Sl D mBA SRR L BRI

sel ect Qﬁtﬁ&e@&‘éﬁ%&é@;sﬁﬁ Rednifole] 020 riRiepsdideabreasige ﬁﬁtﬂﬁbldefioafmélﬁdmamgnmval ent
bonds to the antifolate noiety and _the bival ent |inker noi et%i VETHOD

EXANMPL ESndit $3(hvingredisigberndsingediesegrienireasdguiatiopushs digtal gn fWPEF usi ng

folate-free tal calf
seru m %‘85@3 ta‘l?ignlﬂﬂ t}g %Pl%/gg&r? arr- gle }9 éfe? g%& %d%%tg&tdéfﬁg@%n{eﬁ no
ant i bi ebh@st 830 &fidef£eea ikbmiadegivs 800r ﬂi’hd: 1rmelnq:ﬂndtm 880 ufcheieel o perximsl

fol ates which enabled the cells to sustaj rowh in thjs nore
phyl8i o|e@g 88 hthay may|befhwdl Yﬁe@iem?ﬂ(t‘ze’éhﬁmefi% ‘gPTeS%F%EOUf(%& 1154 aFSUrceysa

1991; 88§; r hEFRRMond
cont ai ni ngl@agg W@C@gl %ﬁbk ﬁ{l%?se?s%ﬁg tg‘?gé\/@ ﬂ%gt}#ﬁ&n%lﬁn | ess o(%nhenrtvvi se
speci f i330.anPllat @xBaseduiRes Gniy be Afvftihmidity chssdlpid Orftovh imadthed direatiopmithin s of
a FBP solutlon(lo i.n PBS dto eac
React i -tB$ HéRTIof r‘?ﬁl?ﬂg% {UQ? © HPe ! é’l“é%g(% "\ﬁg‘ﬁg S PRIOUIFS éﬁ?}? ‘gli‘& @%Plr?eg%f and
t hen Wae%ﬁ\%?lb h&lk%@rﬂaﬁhn§%gsﬁ§§ &1@%@1&%}! th8 irfhe DEORINWBBD adfAcédtBithdr)or Pl at es
wer e equl fated to room’tenperature, cked for 1 h onice with 100
nL/ el Ibodi of the ghbrjorpegipn R8¢ aRrBGe Fecndtinteriphigeon 899 g dhapenings#P2tindle washed
3 addition tine T. .,PBS solu 1 ai ni ng
100 nM%P 5631—999,699 ﬁulé ﬁ%neéﬁlg'eﬁﬁ%thﬁr?@eﬁlpéss% 682§%$ &%8 meeég(?lﬁlddl\{\?oslr?g:teh%féggtl ons of
unl abel @ghtirb aGTovESLAR AWV ughtble thtérfordesibg Do edldesetibal pravibudlpMithatferentt at es
were incubated at 37C for 1 h with gentle shaklrﬁg and then rinsed three

1

times WottAGPBSST Thewpeningieds oftthe mperdcqmdtuﬁ 83Q tnnefion o asimilenmapRer SHIE on

20 nM saod t 3. dth
ot di o IAHSLELRebE g PhaliPRid Bt GeEPq MRl ABATETNEAL pa and the
corpoal rﬂxﬁ‘@ldﬁlgfﬂqox@fdeélﬁl?liﬁtaltlhe cénédr lo$ tiexspesridntetionredgiont §96. 100 nM 3HFA

solution (no corrpetltor wer e desi gnated as Negative Co wher eas
o s

wel |'s exposd804Y Reforringta HIEQ., &rggucfﬁmeﬁﬁ}rgygptg}fn}: %%‘ir‘?‘? ve
Cont r ol g@ﬁa specific
bi ndi ngﬁm1 g%nﬁgm%;ﬂrh gplosﬂur t#cgg %E\#r;@grr% {%%mg%gg&?frcg?ngﬁg?ﬂesanpl es.
Rel at i vigeaahéntBistera900encdudbafairodiced prashee mamdokié)()ri?nwarchnaa mpdafiedeesmporund

d pl 50% H FA bound.tq FR.on KB d.t | at
LTt 1o (b e erhe Bepld 100y 1o0gaq of e oisibndie Bbeln Roe SRS Ao ay
The)q e'ﬁaﬁglyeu@ I:(Srﬁl'u;tﬁ the e RRED lteesﬁfre ﬁ{ahif&lheomeus%ﬁe@ﬁﬁwe@ hragds @fr2 net hod

initial describ y Wester off et al. Ml Pharm 1995; 48: 459-71) with
modi f i c<a1nd01m905 Befireng yﬁrﬁRatpnen regive KB, xeichad oandait 938 pesitipredrwithigithe Fal con

pl at es | ] oned t dher ent ers 5%.conf over ni ght
P e iseee e 10 PR e Bt et S8 GRP Rt

supp! engatiRehelintithinl S¥osbd JigHheAsk 12pdh 30 IaAY ddMing Miliitd Blrfohrédior 930, ahgance
and presence of increasing concentrations of unlabeled FA or EC145. Cells

ver e i nfouthtcerduitc}3 Sipdsitioned wethm the thighinfenion trgiy 930 andrieliping astourth interdor n

mﬁiﬁi egr%rﬁ}%éllro I?gai @%dft/sq eﬁl ({1%}? g%?/@%@fcwpg&}%@Bngierepa eglluto each

wel I'; alb&id- l50ﬁb(5hﬁg@1@dtion| Yok eﬁthwm sRbhdehied] and feurdf @ndeids 265, Dhdliosdual
vials containin of scintillation cocktail, and then counted .for

r adi oac?35\/@1§%/1n0%é1¢$ koles gperares, O opAnjngsifs 03122 A54.r9 SEFREMCUY R, 2SoRErvY Y )
wer e designated as Negative Controls, whereas cells exposed to the 3H FA

pl us 1mM unl abel ed folic acid served as Positive Controls; DPMs neasured in
the latter sanples (representing non-spgecific binding of |abel) were
subtracted fromthe DPMvalues fromall sanples. Relative affinities were
defined as described above. Relative Affinity Assay Format. The in vitro RA
assay described within neasures a ligand's ability to conpete with FA for
binding to FRs. To date, cultured cells have nost commonly been used as the
FR source. However here| n descrl bed |s theeval uat i on of the use of a
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the FR (McHugh et al. J Biol Chem 1979;254(22): 113 12-8; Kanmen et al. Proc
Nat| Acad Sci, USA 1986; 83:5983-7). The source of discrepancy between these
dat a and wbeohiwsmpi cal data was investigated.. |nteresticmnglsgooowpnns
repeating this assay at 37C, the RA of Pte decreased dramatically to 0.01,
or an affinity 100-fold weaker than FA. A simlar pattern was al so noted
for | eles@ibeditmal|dw/flual commahicatbnSvitloholyd instdiasbytchoodwissand voth theintefiier aci d;
see FI GURE éi}g%éﬁo dditional tests confirmed these findings (data not
shown)T*EPAY b ’ y,9 uch tenperature-dependent effects were not always
observed Whgps@ 10YRP&HbASmEAY HlL4EL&ORIFIGaY GBe YiRK BoldRst S addiey thitim ar
conditions. Infact as shown in FIGURE 3, the RAs of both EC72 (a mitonycin
C conjaegduie92F ar Aptheindivizteily conectedte seedfithe seduaerhpressyre sonree Hdraaddled wi t h

Ef Poct e sirecoHer TR aRrenY baiee g ) Sut e PloE s e PO IRRARAIEEC e of

Ser Um ¢oraMeMEl0, anbthet 8f the wduded presstikd soRirdeol 1e\sal vigd eent beurec140viThe of fol at es,
FAdrug conjugates, and even antifolates with cells_ in the p nce of

. I h res
ser um paTecudas senfiguraidon inyakving which sendysh Iragnnesied tQWhichef e r&é%%@,?f@ﬁ%fe
cell -associ I ndi f ASHEEA: : : Et1,QnSs where
Che porinnaarunt RRR Sl oS R R R A "3
bi ndi ngsd & WBd € tdvsrsedisiddw fudthitloficcortiroralof det@ddiiys. f et al bovi ne serum
even when present at 100% Likew s | ncreasin he percent.serg fromoO to
108% had onlP)SH Hretstucsimeessurgmamiolhd) % Cmt}lglgeiﬁ%iaw?‘? OEJEﬁ%{? {¥OS5i t h
3H FA i ngdi : gsuﬁg tad 0AY. Vajeues for
FA Var{o%oﬁ%@%ﬁ%sé@kﬁ gﬁgﬁ’g{ %ﬁ(aﬁt&gg)tﬁg coh‘ﬁﬁ%ci)rgﬁg.gnélzﬂgé:?%%t?n’gl y, t ﬁe RA
val ue feducetpeessas acaiifpld/90thd@blds e momisrpd caxiude ufell ingeduegd PEesSEC145, was

found to r in nearly caonstant at Q.4 0.02 n.sera. resent- at
concen@?‘&f‘ie[gggﬁﬁngﬁ%%ﬁﬂﬁ,co 31;21‘_[54391111611% aglgéﬁl %%@eé}rfi%h%&l%%aspgﬁ% %ﬁ rlo;f
obser vegdhRd ueGid Hh auev b aiueImhmifsIne02EE RERAIfEI BerisitaphbReftbiddg 4C) .
To confirmthis latter finding, the RA of a related Vinca al kal oid

cohj ugateeger EELXGit¢ seproyiding grenter flnidtabirel iny smedlsr tissge 8ide-under sinil ar

condi ti ons. shown.in E D, the additi . % Y d the
RA of ECl40loﬁ-g%]oﬁlg‘atté@rfr}%ﬂ]ﬁéefgﬂ?(tﬁeofegg?eglrﬁr ests%redﬁ %Bl%fl(k%&a 11519[@1 g]é% ﬂﬁl@?ﬁ and
EC140 Gvﬁﬁ%iaf}pﬁﬁcﬁ 18nddifi&Ri¥ns eisundfoPthd dvautias 9030 9 pR o6 de3 J eaoyeeinghan 2 h

(via HPLC data not shown); therefore, degradation and rsl,ease of free
FA f r omdividizdy comjogtrdite ¢he redvesd presswssense é14 of the vertesosissdl=nithhs.

Al t hough, t he meghani sy hch .ser i: o {,8¢.C ently
D A R R S e

i NEr agtan@ils ted fitsheordultlws dy ctgdesed by & eridginpcohdiings Saiodie thirdtchaduit 925.

presentation of the FA noiety to the hinding pocket t he FR, .Test nedia
i ncl udThi§ allows reduesd mresurodBdaliverd (i f?fﬁt% U%PQ%H&Q&O E%‘Fﬁimeéﬁ% f or

all su a I M el Li99%0 toRA®! OYi ng
t he de&?‘ﬁ%&f} g(;sngg%)@ %gh ?ﬁ;élge;cr?lsl,ﬁe% |d(1:thﬁi5ﬁ§:lut)}gi§%l%g%g at@giéi%g% cggﬁ%rgnt KB cells
as t hefdaRhsonduiedFndltds A0 seduceslypeiseren fledlsretvend taths sedond conduit} 1t e
anal ogs were eval u teq@#‘gr theidr.??gi lity to conpete for binding with 3H FA
As sholrplsnberdghivereq to fhefgyrth cpduitydSG u residue in FA to produce Pte had
capsed a 9 %ﬂfs@i A s KRS tthOBmbdiRBnis'd8Eibed AbdcCdRendBite a Sethlted ﬁ@ygutr@ are
consi st ent th  other literature reports. Further renoval of the

p- ani nobeifaldybr dadivetiyg fadoeedAtresswesstoftissied particelarp behcafaneeys tifseat e

conpet |tive binding.capabilit ince.pterin-6-carboxyl.Li jd.failed to
bl ook Marvrer she RoRaREg sas il herkd oGRS BF b 8 ' The
NDSt pr gyleBig @ndui @lay hﬁgé)(%q{séﬂﬁoc&édté/ g@rdsalraktadidat tRt hphvteflidhimdndiedrat e

(Antony et al. JBC 1985; (28): 1491 1-7), and its 5-fornyl counterpart,
| eucovoeriduit and fasilitain dermevad of pissag healinghydprodwrts, speh asdred angrqopgplimes f or

the, FR, r,espectively: |ikewse, .t I ], - MT X
& hShon SuCtER RAGH o et R o B BORY WG RU) = bt SHAPRRALF RUALS (AT
equal tQutdhBpresturdh oldsidOot thabirriet et espllcationyd coanalled vasdngpresthresal ue
>300-fold |l ower (see Table 1). These data collectively suggest l%lfpﬁll}liéa

se

gl ut amitt thaginet gondit aad theeppmeefing qondpihindueesfioBESF PressYicSrgHens #

proximty to the p-am nobenzoyl (or aryl) group of the pteroate contribute
to high binding affinity to the FR Finally, it has been reported that that
ri boflavin binding protein and FR shaig ~ 27% honol ogy. As neasured by the
assay described herein, riboflavin's RAto the KB-derived FRis very |ow.
As shown in Table 1, even a 300-fold nolar excess of this vitam n was not
able to conpete with the binding of 3HFA to KB cells. Influence of Drug on
Rel ative Binding Affinity. The production of FA conjugates of drugs that
are useful for applications in radiodiagnostic imagi ng, chenotherapy,
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found to remain stable, even in 95% serum for nore than 2 h. Nonet hel ess,
usi ng a standardi zed protocol which included the use of adherent

FR- posi t iwe 26B/@8lcbs exposed to 100 nM 3H-FA in the presemas@b/osnes easi ng
concentrations of conmpetitor in 10% serunsuppl enented nedium at 37C, a w de
variety of folate anal ogs and FA-drug conjugates were screened and their RA
val ues foetsethai fuettier facilicoerandvaberf t{sseehcrlibg b3-produgts. 2n ontionpkfiltesin ther

appreci ated .that anong the fo] ate_gnal ogs,. i1 Sl nt. | erve
e sertsb con R i as b o paTgh et B Ao R B Rl & hSeiReD |
group. For qyedmp! Atertidie BPaddtivenl chbbedeat B8 inoludddedaived vairand G u
resi due was attached to Pte and N10O-propargyl 5, 8-di deazapteroic acid,

r es pectpiressing condbititsbonysurfabe featvges on abairireshieefifhatifrthgs giregl HQw toyyard 8 Mgt at

t hi it Pt hat ath ' i ds: ' for G
it t Rontomuibmtielnig SRR ol Ans it on i e 3Rl s Bodd it T 9 0
Tar get isaghrd88 % FéBItiibBiE-TRS AiMvAldripdethradr shbet. BialidiratifhfidsymaPaio BO: 5674- 81,

West erhof et al. Proceedi ngs of .the Anerican Assqciation for Cancer

Resear ghtradged gro thegpnnecging corduiidpitedligte tsaugoy R onfAifatYs exani ned, it
was found t j 4L Bl : = i & w de
structural Og{??%%@hmes@?w é‘%ﬁ%‘%ﬁ@ rg%(??%trq%{;}%{ %?Eré“s"% }%ﬁ?@ Sltig%ﬁ%%}:ept i ons
wer e f aidRghtagti®af beestprovided dWhilathesinoertoniinghommeinpat 4 fhev bbitcldrmpacier of
EC145 from gQd u-  Asp- Arg- Asp- Asp- Cys down to onl. . g4 u- residuye (in
ECA0R) RenpsEtmed Do e Bo oS HAners oan e B RIS o AP oAt | ng
many Onhégﬁﬁﬁﬁé&gﬁd groups in the spacer region may conprom se the water

sol ubi |l characteristics of the conjugate, but EC216 was observed to
remain in solution (even at 30 mV) throughout the assay period. Therefore,
wi t hout bei ng bound by theory, it is believed that the | ower RA val ue
observed for EC216may result fromsteric interference caused by the closer
proximty of the drug (DAVLBH) to the Pte unit. Another exception found was
the 20-fold | ower RA value which resulted when a |lipophilic steroid had
been |linked to folate (EC0384; see Table X). It was found that EC0384 binds
serum protein with a value of > 96% The majority of folate conjugates bind
serumprotein with a value that is |l ess than 80% (unpubli shed
ob9331servations). Wthout being bound by theory, it is believed that this
factor may, in part, explain the |ower observed RA. Table 1. Relative
Affinity of Ligands at the Fol ate Receptor (cell assay). (a) Wsterhoff et
al, Mol Pharnd8:459-71 (1995). Table 2. Relative Affinity of Conjugates for
the Fol ate Receptor (cell assay). NVDA RECEPTOR MODULATORS AND USES THEREOF
RELATED APPLI CATI ONS [ 0001] This application clains priority to U.S.S. N

61/ 098,088, filed Septenber 18, 2008, and hereby incorporated by reference
inits entirety. BACKGROUND [ 0002] An N nethyl-d-aspartate (NVDA) receptor
iS a postsynaptic, ionotropic receptor that is responsive to, inter alia,
the excitatory am no acids glutamate and gl yci ne and the synthetic conpound
NVDA. The NMDA receptor controls the flow of both dival ent and nonoval ent
ions into the postsynaptic neural cell through a receptor associ ated
channel (Foster et al, Nature 1987, 329:395-396; Mayer et al, Trends in
Pharmacol . Sci. 1990, 11:254-260). The NVDA receptor has been inplicated
during devel opnent in specifying neuronal architecture and synaptic
connectivity, and may be involved in experience-dependent synaptic

nodi fications. In addition, NVDA receptors are also thought to be involved
in long termpotentiation and central nervous system di sorders. [0003] The
NVDA receptor plays a major role in the synaptic plasticity that underlies
many hi gher cognitive functions, such as nmenory acquisition, retention and
| earning, as well as in certain cognitive pathways and in the perception of
pain (Collingridge et al., The NVDA Receptor, Oxford University Press,
1994). In addition, certain properties of NVDA receptors suggest that they
may be involved in the information-processing in the brain that underlies
consci ousness itself. [0004] The NVDA receptor has drawn particul ar
interest since it appears to be involved in a broad spectrum of CNS

di sorders. For instance, during brain ischem a caused by stroke or
traumatic injury, excessive anmounts of the excitatory am no acid glutamte
are rel eased from danmaged or oxygen depsived neurons. This excess glutamate
bi nds to the NVDA receptors which opens their |igand-gated ion channels; in
turn the calciuminflux produces a high level of intracellular calcium

whi ch activates a biochem cal cascade resulting in protein degradation and
cell death. This phenonmenon, known as excitotoxicity, is also thought to be
responsi bl e for the neurol ogi cal damage associated with other disorders
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that are capable of binding the glycine binding site of NVDA receptors, and
provi de pharmaceutical benefits. In addition, a need continues to exist in
t he medi owmb 2010033f60r an oral |y deliverable forms of suclrctasp@onss2SUMVARY
[ 0008] Provided herein, at least in part, are conpounds that are NVDA
nodul ators, for exanple, partial agonists of NVDA For exanple, disclosed
herein are conpounds represented bYIEAIMSI a | : | . and pharmaceutically
acceptabl e salts, stereoisoners, and Noxides thereof; wherein T is,

i ndependently for each occurrence, CRAR4 , and nis 0, 1, 2 or 3; Ais

opti ongld yaip-esent and is selected from phenyl or pyridine, wherein Ais
optionally substituted by one or nore substituents selected fromRa; Rl is
sel ected fromthe group consisting of H hydroxyl, -S(O 2-Cl-C4al kyl; -SO,
G - C4allapm, 1. C2- CAaﬁQWIpresﬁlﬁéWﬁthSYS@rm F@npﬂmr ein CrC 4al kyl,

C2- CAal kenyl h ghor e

subgl tuen%/s a(ﬁ u?d&ff%th&vi %actonﬁgﬁls&%qﬁor ﬁﬁfe%@%rﬁéfﬁg&:spgfﬁ hdependent | y
sel ected fronhgmnglﬂ@uppam@sy ghdng of H, hal ogen, hydroxyl, phenyl, CC
4al kyl , am do, am ne, or C2-C4al kenyl, wherein Cr C 4al kyl, C2- Chal kenyl
and phenyl ar arslyesbpigsiuye Bandelf cOMPESIBG: one or nore substituents sel ect ed
fromRa;, R4 and ed fromthe group consisting of
H, hal ogen, hydrgéy]?slia%uhﬂgg?ﬁg%%% %ﬁsgg{rgfgﬁtdo am ne, QgQaI ony or ]
C2- C4al kenyl , wherleasn o@ QetekgdnduiC2lefidiap kdatyia) e(lge(bfdialnktomyr regiod, thhenigt are

optionally substltuted on nor e bsti.tuents ected fromRa, R2 is
seﬁ‘éct ed fromthe gr oﬁ?)n%‘btr?élﬁé]?‘? ?’rﬁ’sﬁfm}—r Y 4§85 mpgmea %§fr5)rfnef 8281 kyl, Cl-
C4al kyl, hydroxyl, or &Qf%ﬂ)b'ft%ﬁfeﬁbf‘re@id@itﬂéﬁmer%n&ﬁt Bikenyluiand phenyl are

opti onaIIy substltut ed by one or nore substituents sel ected from Ra; R and
R5' are each i ndependemminpnivetierwell om@fﬁhgrﬁsstpand@mnétﬂ%p@hwws 2 ogen,

Cl- C4al kyl, G -C4al kox ken ang n dr oxyl ,
wherein G - C4al kyl , %ﬁ&?ﬂf‘é‘ﬁfﬁ“‘&ﬁé‘%ﬁ% gemn p ﬁ%lﬁgpﬁlyds%%???t ed by
one or nore substi tuemeﬁnﬁgﬁbﬁfégﬂﬂl hd®M R7 is selected fromgroup consisting
-C(O-G-C 4dalkyl or C(O-0OC 1-C4al kyl, wherein Cl1-C4 al kyl is
opﬂﬁ onal | y subst iR insgcenduit at tea@;rpagtwéimhmmﬁemtblnm Beery r?%‘%@nth&mn% i's
sel ected fromgroup c Cl-c4
al kyl, wherein G -Cla E@c}uﬁtﬁ&s&%p i'onal? I)%ﬁlgégja@]} Q‘Jthghﬁﬁ%r é}ﬂg@{‘@}aﬁ'&
substituents sel ect edsédoathiidid pdfawhys, ﬂellmﬁﬁredndumlmmg‘aiémst ynef apenizgdin
occurrence, from carboxy, hydroxyl, hal agen, .am no, phenyl, Cl-C al kyl, and
Cl-C4 al koxy; Rb is sM?W“Plﬁﬁéi?e‘ﬁ%ﬁlell?@‘@freé%ﬁ’é‘h occurrence, fromthe
group consi sting of carboxy, hydroxyl, hal ogen, am no, phenyl, Cl1-C4 al kyl,
Cl-C4 an RERESA (! 1nfeﬁ6r foh
occurr ?néég&/- ek-h 8?%u@%g1|%§§1r5&g%ﬁle_ﬁ@§ &M Clél?ﬁli [Ogg9ey Al soﬁ%r ovi ded
heg@i n armclpﬂesrarmmutendappgslta(tlmssspfoatbhmlbftgap@mpcrmﬂabled?@nmr|t tigcapable 9€1 osed
conpound, and a. Phar ceutically.acceptabl e excipient. For exanple, such
conposi t i e Pede af%laélsf‘b%/ S§ral administration to a patient. [0010] A
nmet hod for treatl ng a cognitive disorder, such as a disorder associated

Wi th menmgy3.| 0ss Tok rédiiad prEsure aeathiRet SQvRT diSdldien Zdvidnia tigy dubgtahtialiyyas
patient in need thereof an effective anmpunt of a_ disclosed conpound. For

exanpl e, mp@vmq@ﬂe basriey subateatiatin ¢noasaing luiddlaw ingthe integiey rF%iPatWhﬁg théenor y
loss or i e%%&?%@n% %Elﬁgn&? ac%ﬁffhg%%sde%ltgeed thereof. In an enmbodi ment,
nmet hods for neuro at hi parn’in a patient in need thereof

conpri sing adm nistering an effectlve anount of a disclosed conmpound is

pr gi detjainf 011] %b&@du&k&pfessﬁdtrbanehnswtem ofdlhieds, wisreinr eat i ng depr essi on,
obsessi ve- conmpul si ve di sor, fil,llfl or schi o renia.in. atient in need

a
t her eof conpr |ﬂ%‘? Y CTRMRIRIE & Wd:(’&ﬂecéﬁf ¢hs sreond Bl PadIVaY: di scl osed
conpound. | 1 aAohetcAARAN EAL: coRRLAGHS tfl@ﬁrsttﬂ‘éﬁid;bdﬁﬁlw{sp%d”aumt' ¢ stress
di sorder, an a epen é)l sorder, or an addicti'on to an addictive
drug in a pat ifend ﬂows ﬁﬁeughtﬂlenIaaﬁomgpmfmrmglemmrnolsdlairtlortge mnerddnduit ve
anount of a disclosed conpounds are provi ded. DESCRI PTI ON OF FI GURES [ 0012]
Figures IA- IDindicate that a disclosed conmpound (AK52) biphasically
alters postsynaptic NVDA receptor-nedi ated excitatory postsynaptic currents
(e.p.s.c.s) at Shaffer collateral-CA synapses, and sel ectively enhances

i nduction of LTP. I A: Time course of the marked reduction by AK52 (I nmv
solid bar) of the NVDA conponent of Sclgaffer collateral evoked e.p.s.c.s in
CAl pyram dal neurons. (Each point is the nmean + SEM of e.p.s.c. peNRXe
anplitude of 5 cells.) IB: Tine course of the enhancenent of a ten-fold

| ower concentration of AK52 (100 NM grey bar) of the NVDA conponent of
Schaffer collateral -evoked e.p.s.c.s. in CA pyram dal neurons. (Each point
is the mean + SEMof e.p.s.c. peNRX arrplltude of 5 cells) 1C Ti me course
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neurons. 2E: Enhancenent of high frequency (100 Hz/500nms x3; solid arrow)
Schaffer collateral stinmulus-evoked LTP at synapses on CAl pyram dal

neur ons byo2010m8s%onpound B(filled circles) conpared topconiseaboosungreat ed
slices (open circles). (Each point is the mean + SEM of e.p.s.c. peNRX
anplitude of n cells.). [0014] Figures 3A-3C denonstrate 100 nMand | mM
concenQl4iti 5ins ofTharatiused mmlu@memmamckyéwdﬁﬂf)cmmt%mﬂmmwaﬁﬂsmg surface

pharmacologlcallyls Iate ost.synapt NVDA I ece e cs)
bt Sha f eﬁeat&tﬂswatﬂé"r Faieb e ot i S ioa e IR o

the mar keg.gp Ee,mtmgéfcuﬁa{ugo 051 (100 nM solid bar) of single shock
Schaf fer coI I"at evoked pharnmacol ogi cally-isolated NVDA e.p.s.c.sS

recorded in CAl pyram dal neurons (n=x). 3B: Tinme course of the enhancenent
by AK5Cl4in 6.mM §dabmﬂubed pre@srur@trﬁajm@ntssy@@m i e Whestiiat er al - evoked

pha macol ogical l.y-i sol pyram dal neurons
(n= 3C En%ﬁ\éﬂ?‘}:eci‘?tl hd\ld yf“?‘é‘geﬁzer?&? 1%88@@8 i 3 solid arrow)

Sc haf fer col | aienabr cohitiylsieyelag:ctdiRoalie ﬁmnﬂmstqthycmd pyr ani dal
neurons by 100 nM () and | mM (filled circles) AK515 npar ed t control

untreated sl i dwid floyeHreyahctheitericmegion Femche iyt g0 u*l*lff’ AFOBYUEL | ow
frequency stimulus train (2Hz/10m n; starting at arrow) at Schaffer

col | at - uq,farcgl es;
n=10) glgilfbgp“ (y[;l@@?cﬁ%ed P%eﬁ%dﬁggéatﬁ{egf sf?:ﬂ{ @ldcléﬁhtt@gdgtnﬂgg/!r: h dfnftlslél‘i‘ggso Lk

unt r eat edfeatureses the paitantinkly gss, lnrpeﬂl)xeabEabﬁllrlqndhattdllleSt fldwe ofBuid toftha afleast
e.p.s.c. peNRX arrplltude of cells.). [0015] Figure 4 indicates that a

di 48 0sed ¥RRIBIES FHROBA current and LTP. A Tinme course of effect
of 20 m n bath application of 100nM AK51 (solid bar) on nornalized

phar magqhiggg cal | yFHe%thﬁE@ﬁréWtr%@tﬁ%ﬁi SistegpdRlaioll Figther tomfAdingyr am dal
neurons under whol e-cell recording (mean + SEM n=5 B: Tinme caourse of

ef fect of ccmrotﬂmtommolampmreéuqh@n offlujd tmmugkstte S @ulémhveﬁ ta8enal i zed
phar macol ﬁlgeéca\‘,'@% i sol ated NVDA receptor-gated current in CAl pyram dal
neurons u -cell recordi ng (mean + SEM n=6). C. Tinme course of
effect of bath application of 100nM AK51 (solid bar, filled circles, n=8)
conpar eain®9 unt r edeaedized preaburs tieatten( opem of ¢ceies furtheﬁ);ompritihganagni t ude
of long-term potenti at| on (LTP) of extracel | ul.ar excitatory. p na tic
potlént i al c&itigyer foraoaRolt SE‘PWOY Pgﬁ’ id; frram S nisfionTeg I RgE %‘9’ %‘E

col latera 1&% mul ati on (arrow, 2xl OOHz/ 500nsec). D: Ti ne course of effect of
bath application of | mM AK51 (solid bar, filled circles, n=8) conpared to
untreated control slices (open circles, n=6) on the magnltude of LTP of

f EPSP SClejpe 10.mearThe rSfiMed ipnessare drebtynent §ptst€fm efidleine ¥, Whdreihfthe sesond Huigr al

ppl i cat | BHAYEY FISHRY ARTUCBR drga Ve imeet T Bemts oifEbr Bk Rgid,

unt r eat edeoiid @latgbighese. (open circles, n=8) on the magnitude of |ong-term
depression of fEPSP sl ope (nean + SEI\/9 i nduced by | owfrequency Schaffer
collateral stinmulation (arrow, 2Hz/10m n) [0016] Figure, 5 depi cé) t he
resdd t sClefm 41.T- nalle mé@qedmneslsla’@érea%mq%%tm gtrlaund, WhersBRe SCD ihi‘ Fi gure
6 depicts_t Su [ 0018]
i gure. 7 PROTEREREN Rl ficaRs TRt P EREBRuARL RuRSS B *&%f%%‘?%%%t ently
enhances NMVDA current and LTP, while AK-55-B does not. [0019] Figure 8
depi ct sCiganti f i CHid reduday pEShME taatheaii oysert b€ claimed, whetem thé éneucansluitas
AK-51 and [2Hn}fgrol ine inter naI stand rd and was anal yzed with GC/ M5 by
sel ect i ve Sikstanbigly st&rghgod dngledes i dderi vati zati on based on net hods
adapted from Wod et al. Journal of Chr omat ogr aphy B, 831, 313-9 (2005).
The qua?fahﬁ'c}%' ve tRgaul ﬁr&%u&?t%%nérﬁrs dtth Sf CRIAAURHeBShE aBlkdstpa®! to 10
pnol um. The 1ons utilized for SI Mwere 241.2 (this co und) and 350.3
( delft er at egempngbf the outeRRonduit i8gI98es Qolathlist Oﬁommgsal qaeh Of%@&é ity 9f
DETAI LED DESCRI PT1 ON [ 0020 i.s disclo ner al. I rect ed to
conpounds “PHHPESHIEPSE 3‘6F§;d8fol%mquﬂt%ﬁ SR “‘Kﬁt}i‘é Cen giotn agoni sts or
partial agonists, and conpositions and/or net hods of usi ng t he di scl osed
conpounds. [0021] The follow ng definitions are used throughout the
description of the present disclosure: [0022] The term "al kenyl" as used
herein refers to an unsaturated straight or branched hydrocarbon havi ng at
| east one carbon-carbon doubl e bond, suygh as a straight or branched group
of 2-12, 2-10, or 2-6 carbon atons, referred to herein as C -Qoal kenyl, and
C2- Coal kenyl , respectively. Exenplary al kenyl groups include, but are not
limted to, vinyl, allyl, butenyl, pentenyl, hexenyl, butadienyl,
pentadienyl hexadi enyl , 2-ethyl hexenyl, 2- propyl -2- butenyl

(2 met hyI 3 butene) pentenyl etc. [0023] The term aI koxy as used
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-C(O NRbRc. [0028] The term "ami ne" or "am no" as used herein refers to a
radi cal of the form-NRdRe, where Rd and Re are independently selected from
hydr ogen,wel2syiossabkenyl , al kynyl, aryl, arylal kyl, cyclpoaiisgdosobaboal kyl ,
het eroaryl, and heterocyclyl. The am no al so may be cyclic, for exanple, Rd
and R6 are joined together with the Nto forma 3- to 12-nenbered ring,
e.g., Kbaiphal.i noThe rquiupet pretbsuyd tredfinenttsystamanfickeamell3s whersol eagh of thee

correspondi ng quat er nar mroni um sal.t of any am n rQup, .. .

- [ N(Rd) ( )‘r(ag&fm P.Pe@%%ﬁ%f @Fﬁ“@%ﬂ@ﬁﬁ%ﬁ‘&le‘f %‘}é/?yuﬁl%%ﬁ?%%‘gﬂs%@ﬁ Hps, wherein
at |east apeRlabRiparffér, Or Rf is an al kyl group. In certain enbodi ment, Rd
and Re are hydrogen or al kyl. [0029] The terns "hal 0" or "hal ogen" or "Hal"
as used herein refer to F, d, Br, or I . The term "hal oal kyl" as used

her ei nGlafmek t o Tharedurgd prgpupireaiment ystemdinlaim lomderin thed 193 Bgen at ons.
[ 0030] The ter " het er ocycl vt " Lc group” are art-recognized
and§refequguggﬁgngggwﬁﬁxﬁgychg%ﬁpgﬁégyﬁféﬁggﬁgl to 10-nmenbered ring
structures, alternatively 3- to 7- nenbered rings, whose ring structures

i ncl udelgneld.o f dhe rhikiced pabaRstreament systemi dfrobgen] S, ehypgencachrd theul f ur .

Het er ocycl es_may_ al so be_nono-, bi-, .or qther lti:cyglic.ring systens. A
het er ocy chBrakiofippenings af ths 1yis coprdugs éné?cs;f‘waﬁ?ﬂ the ‘%S[?ﬂg?ﬁbhgaa?t ed, or

sat urat ed. rj gocyclyl groups include, for exanple, biotinyl,
chronenyﬁﬁ&§?ﬁ§ﬁ¥o ury?, di hydr oi ndol yl, di hydropyranyl, di hydrothienyl,

di thiazolyl, honopiperidinyl, imdazolidinyl, isoquinolyl,

i sot hi &4ahi Hi.ny| The saluaed pressuny treatpenistystensf] claimxbfvatigr corapasing 2 di nyl |

phenpoxant henyl, pi.per.azi nyl i i di nyl yranyl r Jdi .
vtz 1 g iena R, TR Py st Bi G the syl PGl s duid

pyrr ol i nyflow et dhed oXduit itthébytdf @ngaRui nol yl, tetrahydropyranyl,

t et rahydr oqui nol yl, thiazolidinyl, thiolanyl, thionorpholinyl, thiopyranyl,
xant henyl, |actones, |actans such _as azetjdi nones and pyrrolidinones,

sul t ang;laigul § one A redneed nresspredaant i o apalyag refnced pressuigdipatiend (ha it ed
at one or_. Y I: substituents such as al kanoyl, al koxy, al kyl,
al kenyl , %ﬂ£§%§&8§%%4§%§péﬁé%ino, am no, aryl, arylalkyl, azido, carbamate,
car bonat e, car boxsubay@inily gay dheaieyble basicer, et her, fornyl, hal ogen,

hal oal kyl , heteroaryl, heterocyclyl, hydroxyl,. imnmnqg, ketone, nitro,

phddphat e, phospRBITELS O %%ﬁﬁﬁﬁ?%?n§%v$éf_fﬁgﬁﬁ%FH@7m§d§$8W§ﬁidp,

sul fonyl and thiocar ,b(i')@M{ne%elr Brfufil bakRe SORGLABAE Sutek B&J&ﬁtaﬁ!éq?@& &b group
e., u

is not substituted, i. he heterocyclic group is unsubstituted. [0031]

The term "het er ocycl odludly ‘consectedtte pae ofyniczeckdaprdssuest souscetapd @ veat wrtreed

het erocycl yl group as defined gboye.. The term "heterocyclyl al koxy' as used
herein refers to a het ?a%Ek%vﬁugp?ﬂeﬁéﬁk?ﬁ08%°%?&%&§”ﬁ?8§8?“¥%5%F% m

“het erocycl yl oxyal kyl "ifiefhensetior Rgldgt #idocycl yl attached to an oxygen
(-O), which is attached to an al kyl group. [0032] The terns "hydroxy" and
"hylr oxyl " as used ilwear epnduiefasitioned on hdirstaiflecthe pyie] gyaxfending into the
"Pharmaceutically or phar.nacol ogj,cal ly acceptabl e | I ar
entities and conpositPBWEOEﬁﬁFmdgwﬁ%W%8?%%5@%%3%8§%b€ﬁg§€f% 8@%?%)0r ot her
untoward reaction whemnnathet bf the esRided preadir@stui®@ andahe ferligomoe, thSinner
appropriate. "For human adm ni stration, preparati ons should neet sterility,
pyrogeni city, general coafethavirgiatdeast pxe epeatngandiidicorpmypicrlaen with tsa o fi ce
of Bi ol ogi es standard%n&98§é%kﬁ§ used in the present disclosure, the term
"partial NVDA receptor agoni t%is defined as a conpound that is capabl e of
binding to a glycine binding site of an NVDA receptor; at |ow

consentClain 09is a THeRAduced @pdssure agminfokt ofaddism KR lpdieein flaid iy adeptalgordlost and at

hi gh concentratjons it acts _substantially.as an antagonist. Thes
concent r atlirene the Etergidesing feal § 08@?8?%%W€8tm%wn@5938 &%89ng“&Hartia

agoni st. LOORRl; §‘§id‘i’}5@&'m@&w'tc{‘th'é RBAY BRR8Uh BR! ih¥erReR&Rt ARG bR 18T
"exi pient” 1ncludes "any and all solvents, dispersion nedia, coatings,

ant i bact etlieabdwwed peassurt sogat. agents, i sotonic and absorption del ayi ng
agents, and the like that are physiologically conpatible. In one

enbodi ment, the carrier is suitable for parenteral adm nistration.
Alternatively, the carrier can be suitable for intravenous,

i ntraperitoneal, intramuscular, sublingual or oral adm nistration.
Pharmaceutically acceptable carriers ijgclude sterile aqueous sol utions or
di spersions and sterile powders for the extenporaneous preparation of
sterile injectable solutions or dispersion. The use of such nedia and
agents for pharmaceutically active substances is well known in the art.
Except insofar as any conventional nedia or agent is inconpatible with the
active conmpound, use thereof in the pharmaceutical conpositions of the

. . e o - o o o



stereogeni c centers, or by preparation of racem c mxtures foll owed by
resol ution nethods well known to those of ordinary skill in the art. These
met hods oforesnissisoon are exenplified by (1) attachnent pof/m2eonsune of
enantionmers to a chiral auxiliary, separation of the resulting m xture of
di astereonmers by recrystallization or chromatography and |iberation of the
opt i caldigimmr e pTaeueincéd presdubemaniolt iofckim ( 2)wisatin fiud seadapted énfldwyi ng an
optically actjve resolving agent,. or (3), direct separatiagn OE t he m xture
of opti cahraghs igieeies regirncop Ahe WRFRRIYE FuIBRCBICE g‘i"’tﬁﬁ‘?sw 818 B85 oneri ¢

m xtures cﬁ)ﬂguiﬂssfﬂnﬁl? c%ﬁﬁ%‘té(ﬁg thé @it 5OREL arfOBP BRRPEorRiuf i £ AL RN Bnhiedtvd #e! |
known nethods, such”as chiral-phase gas chromat ography, chiral-phase high
per f or manbe rdduged presfureosmatagr aphy, crystallizing the conmpound as a chira
salt conmplex, or crystallizing the conpound in a chiral solvent.

St epeoisaners can, al sp be obtai ned..f.,o [ er. ricallv-.pure i i at es,
FeatonUEG oattryeveTbp Rt RN SePi e A At RY SR BLE o 0e)
Geomet ri Cof t%@@%s&n@ian)égéﬁ%&ﬁhéiblé Partibeto@oPOLWst fifiidt he present inventi on.
The synbol denotes a bond that may be a single, double or triple bond as

descri bed herein. The present invention enconpasses hhe vari ous .geonetric

i somer £lain%i xt Thegedused prsswremandeld of clagmlBhwherpindhe BmeheondPitdfinst i t uent s
around a F I angenent of substituents around a
carbocyclﬁ%ggﬁﬂgsﬂéggg%%%ﬁgﬁﬁgpgggﬁﬁﬁdgﬁiarbon-carbon doubl e bond
aredesignated as being in the "Z' or ""' configuration wherein the terns
"Z' andliiE'23ar e Thededucedprssuamasifolidtof clabPAS, whemihathe snetpdnslyy iHa lpopwi se
speci fied, structures depicting doubl e bonds enconpass both the "E " and

VAN S rs,, [ 00 Substituents aroun . carbon-car.bon I :

al 18 n&t#etd) caﬁ%%éaﬁﬁ?%PgﬁﬂH?Hmﬁggﬂég§%n8ﬁ%“WBlﬁgvggﬁ%%g%%ngPéﬁ%HQOf
repr esent ge SURS bdduBNhSudey 4 leraSig er spefitgQfeatthior o phiralithoRGpeans” t r ans”
represents substituents on opposite sides of the double bond. The

ar r angenedispastd e b sidetof de enterraondet adjecenbbiepeterier (g8 are desi gnat ed as
"cis" or "trans." The term"cis" represents substituents on the sane side
of the pl.ane. of { ¥ y Li: ts on
opposiégmg}%%s of ﬁéh%%%ﬁgg%#g?ﬁégéﬁﬁg%h%ﬂ%ﬁbﬁggkgfégg%%gﬁﬂg%hh erein the
subst i t uetjcnimgs of tesuegednduit Bahplet hevag fiven tha dulsypoially gasintesmedblpl ane of
the ring are designated "cis/trans."” [0041] The conpounds di scl osed herein
caddexi stbaHekol vated as wel | as unsol vated forns with pharmaceutically
accept abl e sol vents such as water, ethanol, and the like, and it is

i nt endgd,hhad t hepe RVARE BR QP hGF RN I38! 18alvBereaithe UPRat AL Qﬁerﬁ@gﬁl& I'n
one enbodi nent, the conpound i s anorphous. In one enbodi nent, the conpound
is a pol ytenpder comivitriotlhdes eplbaditneftpeninige conpound is in a crystalline
form [0042] The invention al so enbraces isotopically |abel ed conpounds of

he i g whi-ch i, d i cal . ' . i
or mor S r dPep Reb Ay E Rl B A LA R R AR T, DE7

di fferent oéd’nﬁl@stomﬁleqhﬂé'fi @niEs & MpledRSay forD ek substaitiajly foasiigpdrmestde ur e.
Exanpl es of isotopes that can be incorporated into conpounds of the

i n2ént i onbarAel. ude i sot opes of hydrogen, carbon, nitrogen, oxygen,
phosphorus, fluorine and chlorine, such as 2H, 3H, 13C, 14C, 15N, 180 170
, 3 1P, 32P, 35S, 18F, and 36C, respectively. [0043] Certain

i sotopi cal ly-1abel ed di scl osed conpounds (e.g., those |labeled with H and
14C) are useful in conmpound and/or substrate tissue distribution assays.
Tritiated (i.e., 3H) and carbon- 14 (i.e., 14C) isotopes are particularly
preferred for their ease of preparation and detectability. Further,
substitution with heavier isotopes such as deuterium (i.e., 2H) may afford
certain therapeutic advantages resulting fromgreater netabolic stability
(e.g., increased in vivo half-life or reduced dosage requirenents) and
hence nmay be preferred in sonme circunstances. |sotopically |abeled
conpounds of the invention can generally be prepared by follow ng
procedures anal ogous to those disclosed in the e.g., Exanples herein by
substituting an isotopically | abel ed reagent for a non-isotopically |abeled
reagent.[0044] As used in the present disclosure, "NVDA" is defined as

N- net hyl -d-aspartate. [0045] In the present specification, the term
“"therapeutically effective anount” neaps the anount of the subject conpound
that will elicit the biological or nedical response of a tissue, system
ani mal or human that is being sought by the researcher, veterinarian,

medi cal doctor or other clinician. The conmpounds of the invention are

adm nistered in therapeutically effective anbunts to treat a di sease.
Alternatively, a therapeutically effective anmount of a conpound is the

v o




wherein C1-C4 alkyl is optionally substituted by 1, 2 or 3 substituents
selected fromRb; R8 is selected fromgroup consisting of H -C(O- Cl1-C4
al kyl or Wwo@ro@ds3fed- C4 al kyl, wherein CrC 4al kyl is optipomalskopomstags i t ut ed
by 1, 2 or 3 substituents selected fromRa; Ra is sel ected, independently
for each occurrence, from carboxy, hydroxyl, hal ogen, am no, phenyl, Cl1-C4
al kyl , Gaaieh 131 - C4 Aadellaced; pr&dautesreaghat sedem icostepigingent | y for each occurrence,
fromthe group consisting of carboxy, hydroxyl, hal ogen, am no, phenyl,
Cl-C4 al kyl, eredugedpressiye sQiiers- NH RC, and Rc is sel ected, independently
for each occurrg urcefd - O G -C 4dalkyl; and -C(O- Q Qalkyl. [0047] For
exanpl e, di sclosed conpounds may include those represented by:wherein Rl is
C( O - C2- C4al kylredusheé peissur€hra@ifaldlopnprisingubst i t ut ed at one carbon with NH or
- N-car bobenzyl oxy. and at. diffe t carbon by hydroxyl . Eor. exanple, Rl
may>be C(O) -0 C ffbﬁaqo@‘i“t %@P@é to ‘PWP,mt%’il‘Ffng‘OB%B%?7?1?4%\}%@}“& n G - C4al kyl
is substituted by phepylhmdn?348h widong e Rl 8duddd preayurb 8owas Bab@ezyatoxy, or
may be represented by: wherein X may be N, RS’ may be H and R8 may be
-C(O-C2- CAal kyl (e. gouree,Hi¢ firspeanpsipit haningat {east ae opesog i fluidwher ei n
C2-C4al kyl is substituted at one carbon wth N - N- car bobenzyl oxy and
at a different car bonCBS}1 g‘%}I"Ylt%[tg%%ﬁmlrﬁe%g%tag?n enbodi nents, R3 may be
phenyl (opti onal lasesinasdohtnit B@in?ﬁt el yeiallpdisposedbeititih tHenweryr fegion thesone
enbodi nents, a -C(O-C 2-C4al kyl, (e.g. ethyl, praopyl, n-butyl, or
t-BAtyl), optionally setesdiconduibeing briduid spERNGaHAR Nith aaathebeldheer car bon
w th hydroxyl. [0050] S - qr. t J NS K Gedal kyl
(e.g. Rl, R, R), t hé &i{cﬁép%ﬁ%@{g%e sée?ﬁedgtg%gelﬁrsgﬁgte’ﬁggé?égggkconsi stlﬁiﬁg of
met hyl, ethyl, propyl atRakunglopeding itbfihiglcomanchicshion eiith theideridrrédab.kyl i s
optionally substituted by one, twd, or three substituents selected fromthe
group consisting of F, O, or Br. [0051] Such.co unds . have .differing
i somer iZaH dhs, 48 r?@C&%H@S&%H&ﬂ%@m Stefy ‘B@“’r@%r"@?&% 15§l 0052] I n
anot her ephadihB0Lifo18 FRRL RIS FERF esented by formula Il are contenpl at ed:
and phar n@?eutﬁalg accept ablpel salts, stereoisonmers and N-oxides thereof;
whdtein Rl is adekatad fromthe group consisting of H, hydroxyl,
-S(0O2-C1-A4 il kyl.; .- G- | kyl: R7,.orXis CH or N. . R3, are
each i ndependé’mef‘/%)n g@ﬁ%t ‘éﬁldluﬁ)tﬁ? P?\;Cé’hﬁF%‘Eﬁjﬁmcgrhdsﬁlgtl?tﬁﬁororiﬂ gll(—)l,nlgﬁe ogﬂeoﬁd
hydroxyl, phenyl, G Gidedifybs thabhgRr. ani ne, or C2-C4dal kenyl, wherein G -C
4al kyl , C2- C4al kenyl and phenyl are optionally substituted by one or nore
substituents selected fromRa; R2 is selected fromthe group.consisting of

H R7, Clgnop0.2, Siheyreduoed prasagr kightmegt Systom af @gim 2% {hsk Gampaing sheiage
wherein C.l:- CAF | . Ca- @Adldqphenyl are optionally substituted b
y one or F%Fueessou%tégé%rﬁlgmaggg%%E]t%)(gdofrocrlﬁ Ra ; RS is selected from group
consisting of H halogen, C 1-C alkyl, C 1-C al koxy, C- C4 al kenyl, cyano,
ami2zoo, @henygl., arkhehydirced presswhareeaimenCsyktetd &f ¢1biBy RS, vd®r€dal kenyl and phenyl
are optionally sybstituted_by one or g%)orﬁesubstituents selected fromRa ;

Re i s sel ect edh$ Frhrendytds Euisdy eqnosgfe VR OYET: C 1-C4 alkyl, C 1-C4

al koxy, C2- CAgl kenyh C(Hﬁﬂ@tQQﬂuﬁW BhneBBE WY the r@diféedl‘%ﬂfysﬁ%é’ soutbegin C 1-C4
al kyl, C2-C4al kenyl and phenyl are optionally substituted by 1, 2 or 3
substituents stliéfived thirogh Re intefol egelfem g firstorengwis tgpthe sessind cordpibf

-C(O-C 1-c4al kyl or -C(O-O0C 1-CAal kyl, wherein C 1-C4 al kyl is

optional] bstituted b 1, 2. or 3 substitupents C ! ... or or
R 1 angélﬁ}/n} §?‘akenﬁleor§‘glfcﬁg¥rwlfrﬁ trfeBWﬁE]? & SI%im P g‘?l%%m I%%lkrgheté ggrg%{lggé Filfer group
consi st i Nget@ectithevehQourdd and tH@ht¥dst Bfic ShePmedfChd fifsé cenduyl , wherein G -C

4al kyl is optionally substituted by 1, 2 or 3 substituents selected from

Ra ; Ra is selected, independently for each occurrence, from carboxy,

hydr oxyl, hal ogen, am no, phenyl, C 1-C4Ei Il Cyl, and G -C 4al koxy;Rb is
sel ected, independently for each occurrence, fromthe group consisting of
car boxy, hydroxyl, hal ogen, am no, phenyl, C -C4al kyl, C -C4al koxy, and
-NH-RC, and Rc is selected, independently for each occurrence,
-C(O-0Cl-C4alkyl; and -C(O- G -C4alkyl.: [0053] In an exenplary
enbodiment, a RL noiety of Formula I, Il, la or Ib may be selected fromthe
group consisting of: [0054] Exenplary conpounds include O (conpound B),
(AK-51); and .(AK-52).[0055] Disclosed herein are conpounds selected from
the group consisting of: TITLE OF THE IJVENTI ON A SYSTEM AND METHOD FOR
DELI VERI NG REDUCED PRESSURE TO SUBCUTANEQUS TI SSUE CROSS- REFERENCE TO
RELATED APPLI CATI ONS [ 0001] This application clainms the benefit of U S
Provi si onal Application No. 61/098, 164, filed Septenber 18, 2008, which is
her eby incorporated by reference. BACKGROUND OF THE | NVENTION 1. Field of
the I nvention [0002] The present invention relates generally to tissue

o, . v o o o,



includes a first fluid pathway and a second fluid pathway, the first fluid
pat hway being in conmunication with a reduced pressure source. The system
further iwolthass3mwer educed pressure mani fold having a spostianscoabiays gas

i nperneabl e barrier and at | east one outer conduit defining a | ateral edge
of an interior region. The outer conduit and the substantially gas

i npernmeabl e barrier enclose a portion of the interior region. The outer
condui Cldig 33n f| Thelredatediressatd toentmetisysem oftclaime8f wheteinand second fl uid

pat hways and has at | east. one. enin% i.n fluid communication with the
interior regi BY.5e980diGeA W‘&Bﬁﬂﬁgfom§’EptP§§§Fnb§P¥?%lIy di sposed within the
[nteriof el B Mihonduil { AlillyQoRAEIINKE AlduOR WeldirARatdleand the first and
second fluid pathways. The I nner conduit has at |east one opening in fluid
comuni cat i onfluid flowdidrdughehé mterioe gigion rpOObSIecpnd eonsiulide thel firgkeondwit.y e
enbodi ment, a reduced pressure manifold for applying reduced pressure

treat t. to a tissue site includes subst I al .V, i

bar?i eClRiRPHut e 869%‘8?4 prfe§subeot§?a??18ﬁt&f&8rrrll ({%%Eeangli §r3sﬁtug§l‘i§r gﬁ:g)? {S{H%quﬁgerr rier
and def i negweenRBE VERsBlircd LAUNE adleabtidne obeking efiherecnd dosdwitlapt ed to be
fluidly connected to one of a reduced pressure source and a vent source.

The outer conduit has at |east one opening th?t i.S éﬁ fluid conmunication

wi th tKdaimni%er i olhe sgiuse PrassUFhRAIIERIHFD fSIPBsS BRISOGIPEET st si de of
the barrigf, r%ﬂ% tg?éézi?t%ﬁhé DR dhf®n FHREd 6F tHe&8hORurcbRS theIRkioF RBEHA. L 1S
adapted toO Be |'uidl'y connected to another of the reduced pressure source
and the vent source and has at |east one opening in fluid comunication

W t h t l@aibmdéer i oThe egluoed pleSBSGiredtmentraystany ofi dldims3& rtherecomsiigfent , a

ol SourtB ooy ERUTT el o el B s Peiichu bRt TSR Ravi ng

a first copeuit shaped to define an interior region. The first conduit is
in fluid communi cation with one of the reduced pressure source and the vent
source. The first conduit has at |east one %Penin in fluid communi cation

with tHK8ainndar i oTheeedused presswe Bptimepheysiom oisclam 7% yderein thevept sPuiedposed

within the i,nterjor region.and 1|s. i 4. . i i i.t h anot her of

t he reduc%&ﬂﬁ?§§£ﬁ?%“@%ﬁﬁ@@ngﬁéﬁﬁﬁ%Q@@%ﬁhggﬁfgg&&f ghggﬁgﬁﬁ'conduit has at
| east one opening in fluid communication with the interior region.[0007] In
yet anaiihigr38.1 | usiheatduced presadé trestinenasyseni dfudlainf 28, veppdiy thegreat soaukeced
pressure treatnment to a subcutaneous tissue site is provided. The manifold
i ndPudes aP¥PPst conduit shaped to define an interior region and being
adapted to be fluidly connected to one of a reduced pressure source and a
vent SQyhee3g The 1ielSiuced ?F&&\Ire Rasniht §,Ra8t oLASNPPE RiHeih thef debdrill conduit
communi cation with the interior region. A second conduit is at |east

parti al | yisdubgpagmtlywirtightarntdiacludeser ¢apped egi- on and i s adapted to be fluidly
connected to another of the reduced pressure source and the vent source.

The secqnd ndui.t, _has at | east ' & he |l j cation
with the? nﬁ%@'ri orlthreéaglbcﬁq pfﬁ@\gg]tr%?tﬁnegfl%{lfe'ﬂg%%{l%r} b?’l }Léééfdrlgl%e?a\l}g enbodi ment ,
a met hod Hgmisledf MerirRgorREiaEddey £ataliey 6fop@ningsssaeh sf the pliwalpty@fi ded. The
met hod includes delivering a fluid to the tissue site through a

| 0@9- shapepknifgsrdisposeshastiacent thp &ntefiQrdegieBndui t defi ni ng a peri meter around
an interior region. A reduced pressure is applied to the interior region

t hr oug . ond i Lt i i i bi hEsue

neal | mo B B oduct e B D O R e A o e econd
condui t. pbPaiRd of the asvohth eonddit inslidest 4 pleraditbotopenimgs. a nmet hod for delivering
reduced pressure to a tissue site includes applying a reduced pressure to

the tissue site through | oop-shaped, first_.condyi the fir ondui t

def i ni né‘a‘e{n Ti me requ?a,paes%reﬁwpgpqngpys}%pgg{amﬂ? h‘ﬁﬂ}?r gm ré?’%l%gr ed to the
interior teALRs Lk AU SortREeN & GRTHYIon®asild BB8Ebond chiiduil totreveray fluidgi on.
Ti ssue heal i ng %y-products are renoved fromthe interior region through the

fir2t condloimwitfioGioOfirsOrdneluitfapd ther sssorgepnduit-ant ages of the illustrative
enbodi ments will becone apparent with reference to the draw ngs and
detai |l ed description that follow BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0011]
FIG 1 illustrates a perspective view of a reduced pressure treatnent
system havi ng a reduced pressure manifold according to an illustrative
enbodi ment; [0012] FIG 2 illustrates ?%schenatic top view of the reduced
pressure treatnent systemof FIG 1, a barrier of the reduced pressure
mani fol d not shown for purpose of clarity; [0013] FIG 3 illustrates a
cross-sectional view of the reduced pressure treatnent systemof FIG 2
taken along line 3-3 positioned at the tissue site; [0014] FIG 4
illustrates a cross-sectional view of the reduced pressure treatnent system
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therefore, not to be taken in a limting sense, and the scope of the
illustrative enbodi nents are defined only by the appended clains. [0022]
Ref erri ngwoewmopssrwarily to FIG 1, an illustrative reduped/st@ossries
treatment system 100 includes a reduced pressure manifold 102 to apply a
reduced pressure to a tissue site 104. The reduced pressure manifold 102
ser ves @Asinad4irani flhlededused diessure budtimegt systucefttlgmed; whereithe stenmchconduit f ol d"
as used herein generally refers.to.a substance or, structure th LS

o ovi ded BouLERe e pyee bfifudER et RS kel e (o,
or renovi §gnprises.ds froma tissue site. The manifold typically includes a
plurality of flow channels or pathways to inprove distribution of fluids
provi ded to ardhirépendudt fossienedhwithingbe second mteringegion ardkbeipg wopwshapadani f ol d
102t hat serves as ni feld.my includ .nunber..of. | ayers, as will be
deséri bed further 6@%&5}%%@3&?6 e ﬁogstﬁlg?}gfctlceon%ﬁ%ﬁ%? l%glu{dhe bodi | y

ti ssue of any humaromamini@tion ithank & tHY reduided Preskite Isostcd gndte & chil DAL,

adi pose tissue, nuscle tissue, neural tissue, dermal tissue, vascul ar

ti ssue, connective thg hideondyt havingat leastoneorpsning;ip fyicheammppicatipn wither
tissue. Wiile the tj -Si.1: i nclude a wound, diseased tissue, or
defective tissue, ? %ﬁggég%égg%génggﬁlnay al so be healthy tissue that is
not wounded, difsedlsechduitrpoditibaed within thd thivdugteribhe gioadthe eduntr essluitdeimgni f ol d
102 may be used with_any tissue site, including open wounds, the reduced

pr Jesu e mani fol d 1BAUCHTUPERIERORYIh Rt e va%awpdbpgsﬁu&rﬁogmea Hretas
tissue sites such agyrckQhe BAMRIAduil RRIRHAILROROY e fRMh Ii@AND tissue site
illustrated in FIG 1. 10024] The application of reduced pressure to the
tissue site 104 maygolenumation evithrtbertitia integodregiomage of exudate and ot her
liquids fromthe tissue site 104, as well as to stinulate the growth of

additignal t})ssu In,the case in which the tiss si,te.104 is woundsite,
The or caem -5 s rRidedh pieRSEs iPatihl Sslstte! GRRbeR, Sl it peforl SR
pronot es Rasdg-siped td dgineauBebnd ih@riaPREichahi @it @iudcadiiesstreRhasHId firther
non- wounded or non-defective tissue, including healthy tissue, may be used

t o 19r oot eorppEsegr ont h of tissue that may be harvested and transplanted to
anot her tissu [WelaW . Q" re
general ly ref glrdsl&? g&g&% rpe(%g%rﬁg(l Y@@é‘ ﬁ ggenc Bﬁ% git%rl% iré%; t %Ir?(gg‘gég g()%gfs(ﬁgp efdl ssue
site that is being tsdéfiscd skdtinteiioe@pivanthe third corluitdaigdn flukd s reduced
pressure will be |less than the atnospheric pressure at which the patient is
| ocat ed. Alt er nat i WeMPUNGEon sdththe ong eltbe Feduged pisesuresairgerand the ¥spdr ost ati ¢
pressure associ at edoiet bha Essiﬁ‘fﬁui&léoﬁuli“ﬁnitcbéo?%itﬁ tHleSir J%‘ﬁdﬁf?,ﬁﬁ@ﬁﬁ’rd%ﬁ&éi’t” e
delivered may be static or varied (patterned or ranéo and may be

del20ver ed conti nuolsvingat leasttome wpediagid fuid Abminouidativh evithaherthitdiatedont and
"negative pressure” may be used to describe the pressure applied to the

ti ssue site, the aé?@%gﬂﬁﬁessure reduction applied to the tissue site may
be si gni fi cantylppulessndutaRskidRePWRBRIURS tHIRAHEHLPR A TR bR RIGkdeRE W th
a conpl ete vacuum Reduced pressure may initially generate fluid flowin
the area of the ti ssilvidsiangnunisationevitlythe agothti ef the eslvoedprassurasputdeenti ssue
site approaches the desired reduced_pressure,. the flow ma ubsi d and t he
reduced pressure igh?W%ﬁSWﬁF%&@FﬁéﬂﬂBEﬁFgggmgfﬂ5¥VW%%%%ﬁﬁ%@gfgﬂingthes of
pressure stated herfginfh ediluflddgifgRf RESWNE SpefiRNH Shi8 Rbmtdnicatibe withehber ei n,
increases in reduced pressure or vacuum pressure typically refer to a
relative reductionthmgaﬁgbﬂm%§0®ressure, whi | e decreases in reduced
pressure typically refer to an increase in absolute pressure. [0026] Unless
ot herwi se indicated, as used herein, "or" does not require nutual
exclusivity. [0027] The reduced pressure is provided to the reduced
pressure mani fold 102 by a reduced-pressure delivery conduit 112. The
reduced- pressure delivery conduit 112 receives reduced pressure froma
reduced- pressure source 114. The reduced-pressure source 114 may be any
devi ce or subsystem for supplying reduced pressure, including but not
limted to a manual ly operated punp, a powered vacuum punp, a wall vacuum
source, or any other device or system capable of supplying a reduced
pressure. Wile the anount and nature of reduced pressure applied to a site

will typically vary according to the application, the reduced pressure wll
typically be between about -5 nm Hg and about -500 nmm Hg and nore typically
bet ween about -100 mm Hg and about -200 mmHg. In one illustrative

enbodi nent, the reduced pressure source 114 may be a battery-driven vacuum
punp. In this exanple, the punp may use | ow anmounts of power and be capabl e
of operating for an extended period of tinme on a single charge of the
battery.[0028] One or nore devices nmay be fluidly coupled between the

o . 1 A NN o o - o - A A A



circle, oval, polygon, or any other shape. In addition, the

reduced- pressure delivery conduit 112 may be nade fromany material, and
may be eiwbeviddssxbbl e or inflexible. In FIG 1, the redutas2@oesss e
delivery conduit 112 fluidly couples the reduced pressure nmanifold 102 to
the representative device 116 and the reduced-pressure source 114. However,
reducedpressure delivery conduit 112 may instead directly couple reduced

pr es$iaig 4our cdhe refduced pressuesel treathept systsor & obaimi 38 mdheredRthe Apeomd conduit
reduced- pressure, deli.very conduit 112. may.i,ncl ude .one or not ths or

| mone. ERAGRSHPRHE TS BatRiy M gt Bel e Moo BRGse ATRUGI LGS o

deli vergongmndstit 112 may include two lumens with one |unen being used to
del i ver reduced pressure and one to nonitor pressure to determne the
amount of r aduisdersiuipositiened withia the sesard Hiterior Tegion psblxdng lopptshgrededuced
ptessure manifol IS ] . i site, a sealing
nénber (not illug é%ﬁSHTP%éﬁ%ﬁMQQQ%%Qﬂﬁg?ﬁ%ﬁﬁﬁ@gﬁggngéiEE@’used to seal the
reduced pressur e compivnidatiod B2thabe fitvecoridaiphe shitecondhi haeiap iatigastender may be
any material that provides a fluid seal .over the reduced pressure nmanifold
102 and a porti oRPeHng IhAdcammungsstign pishdhe thardgptefinpregioads 3 sur r oundi ng
the t1ssue sl OshulhBsiiBald RANIRAPEEdTRYiof REicRXERbE Bfdff bhper meabl e
or sem -perneable, elastoneric material. "El astonmeric” means having the
properties of aniefastwmenuniGananatl the seaoné casduindre fosrtla cpaluytrhering abat eri al

t hat has rubber-1like properties..Mre specifically, .npst elastoners have
eBongation rateslﬁ§@%% FgPﬁﬁﬁ“%ﬁﬁgg’ U C@F@ﬁ”ﬁ?@ﬁﬁ@ggﬁﬁﬁﬁ¥r%¥m?esiIience.
The resilience of a material refers to the material's ability to recover
from@ained@st i & fahi@s1aesb: AplyikX aeduesd st SsRMBAISo a¥béiRar¥BYs BRusised in a

seal i ng nenber, include, but are not |Iimted to, natural rubbers,
pol yi sopicethe maifptdemmprigiegli ene rubber, chl oroprene rubber, pol ybut adi ene,

T Ut S SRR B SRS SRR SRR LA PPy ene

pol yur et hane, EVRofdctad t6 onpof ¥ esluedd pragidresdouie@ne s. vehisoartel theuiétr at i ve
enbodi nent, the sealing nmenber may be a drape such as those drapes used

wPt h surgical angopduichavingntdenst piegpsaingas flujdppgpunicationswigh thednteemer i s
used to secure aqg%égq&dthe reduced pressure nmanifold 102 at an open tissue
site, the sealing nmber may be secured to the surrounding epidernms 118 or
ti ssue usi ng saconddivaduivbeingasleadt paviallptiisposedtwiddh tenhtetdievtegeon, theconnect i on
menber or ot her tubing adapter al sp_ be used with the _sealing, nenber to
pernit connecti oﬁe%nawopﬁép%ﬁmfggé bp flaidly,sonngelest %i’l}?ﬂ&%rﬁ’éﬁﬁre@‘fgdand to

al | ow communi cat ian.4BBHID ah D e SRR doftteMBEREondlBARM s Aigdi4cast pressure
treatnent system 100 further 1ncludes a vent source 140 and a fluid
délivery conduit opd@ng irufldidycoommmectiongvithitbe uderiorgegipee 140 to reduced
pressure mani fold 102. A control unit 160 nay be operably connected to

ei t het, .or .both.of the duced ssure source 114 and the vent source 140
to cgﬁFbe?de|ﬂ@%P%mQPLﬁ@%ﬁ%&ﬁa%ﬁgiﬁiﬁ%ﬁQﬂﬂP%|Lnd to the reduced pressure
mani f ol d 102.bafidri ddder 170 may be fluidly connected between the vent source
140 and the reduced pressure manifold to filter fluid delivered through the
f1 ui ddel i versheednthe firstieppduishe seppad pendud) angd the rderion region arEpasiipnpd event

i ngress of particul . ! fromthe atnosphere fromentering the
reduced pressure%ﬁéﬂ®$€lgng%8?%9§ﬁe vent source 140 is opened to the

at nosphere as described below. [0035] In one illustrative enbodi nent, the
vént Eeiut 48 14T hesnanifold vfcliined7 Alrfhemconvigrisingyirfate fdaeuréd an tthe detricy &r y

conduit 142 to at phere. Since the tissue site 104 and reduced pressure
nanifol@“%@goﬂﬁgfﬂggicalIy exposed to a reduced pressure, opening the vent
source 140 to atnosphere results in fluid (e.g. air) flow ng through a vent
POrt ciditn £9. U NernKEeRn; RRUSLGaiht s, rdin NRid 19 8adpted & fﬁﬁbtﬁf@ﬁ%« RO Hstdr 142
toward the reduced pressure manifold 102. The vent source 140 nay be any

t ype of regminviegm fthet firisihcamdasititd thestecdicoadwitivbei therdirst cohduivsiftuidlyur ce 140 is a
valve that is abl e of being opened or,_closed by th ontrol, unit 160. In
anot her CaiBtE Rt veiguid and SsopEdoranty BET ang eI Revid:  devi ce
that ispeapadiqr@f delivering a fluid to the reduced pressure manifold 102
VWi | e t%e vent source 140 may be operated or controlled by electrical

means, the vent source 140 instead ogul d be operated by purely nechani cal
means. For exanple, the vent source 140 may operate or be controll ed based
on a differential pressure simlar to a relief valve. Alternatively, the
vent source 140 may operate or be controlled according to a rate of change
in pressure. In one enbodi nent, the vent source 140 may al so be operated or
controlled manually by a user. [0036] Simlar to the reduced pressure
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is provided by the vent source 140 to the outer conduit 250, fluid flows
through the interior region 290 fromthe outer conduit 250 to the inner
condui t 280.200Mdm3s768peci fically, fluid flows through thepopascogssA8S, 288
of the outer conduit 250 as indicated by fluid flow arrows 286', 288'.
Fluid flows through the interior region 290 into the opening 236, 238 of

t he i nn@ainc6hdui tTHR3Namfold nﬂéleim 46 vrziy:refih |ﬂ'ui1|1 s lad&pted todivsw BB6ugh thgBiterigr0040]
Referring nore.specific

d fold 102
o oden D e omLyAn S e et onthat BBe B eemaRnaRa S uiREL, ' The

i nner congditidec#d® MRYeRtoflceGRAMY firsPRidaf & MBIy dopR&AePid thdRdlitddst side
322 of the barrier 320. The presence of barrier 320 nay separate the

interior pegiuwhs@BE.from ot her areas of tissue near the reduced pressure
mani f ol d. In one enbodinent the interior region 290 is defined and
bor der r can 25 r te
b0 4oL S 3112, SR ol MR S PR B R 2
enters tha@ygbhﬁb@ac@mede@@ndurt 230 or outer conduit 250, or fluid that is
drawn fromthe tissue site 104), the barrier 320 acts to substantially
constrain fluid flowtq the area of the interio I 90 and the
vi ci ni tYla8 6énd fﬂ@‘?@ggﬁ%ogﬁ i%d”‘ﬁﬂ%ﬂﬁﬁﬁF? “ﬁég‘ épﬁntially reduces
or prevents fluid flow on the second side 324 of the barrier 320. In one
enbodi nelim s3.he PR AL (IRYf OSinfBE SyiReid ﬂ?etméa@néﬂeaéﬂemngaﬁ th MDA CoRaki e
material. In another enmbodinment, the barrier 210 may be sem - perneable to
gas flow. irGkaeph ebirality whbperiiagss eachatf theopliwalityeofiepenings dispesed ladiagens the3 20
|n | ude mrthout l.imtation silicone, polyurethane, or any other
tantrH}WV’éggo?nperneable material .[0041] In operation, the reduced
pressure mani fold 102 is positioned adjacent or in contact wwth the tissue
site 103ainReglucedrRrmss € of Slam P kirg@dr témphgnd:i ssue site 104 and interior
region 290 by the reduced pressure source 114. The reduced pressure is
deli vered thr Aukpirieeddted pressure delivery conduit 112 and inner conduit
230 of reduce I . nat ure
of the subcut %@%ﬁ?% grssﬂggﬂdﬁlﬁ fﬂeégc%&gWﬁ%@@%@&eg@ﬂg@%ﬁé@g}ﬁ aﬁ:‘ﬂ@ SJBgir:ﬁ gfler
320, reduced pressuwrea filyside ofttiebamianed at the tissue srte 104 such that
reduced pressure treatnent or thera s.provi ded resses,
granul ation ti¥RSIENGROH m?ﬁ"‘sf EH%Wng{fé%e ﬁg‘bﬁmﬂiugk%ﬁ% Elra ymi,o%ppl s are
renmoved fromthe ti ot t i nner
conduit 230 and najﬁﬁggg Iﬁ%rgﬁ(ﬁ%?ﬁPﬂgﬁhggﬁ?i?ggggbgﬁqggﬂ§ﬁggmpe%?esented
by represent atwhaeideuclcef thd §lurflit9 42 ppefiezsopf olvet frsb¢ondeivis angdedeavegydrom
production of exudate,and other by-products at the tissue site 104 are
capabl e of hinderrﬁb ©PPList-ment if not successfully removed. For exanple, if
wound exudate or blood were to collect within the conduits or at the tissue
site 10dairh BS. del Theahimigfld beedmeds Phiegsiv e itQedshond dsenit TithesetOdd may be
interrupted. The presence of the outer conduit 250 assists in mnimzing or
pr éPent i ngondvét inelhdasca plorglitf of angnidgs- sol i ds, and ot her by-products at the
tissue site and within the inner conduit 230. By delivering air or other
fluids fromthe vent source 140 to the outer conduit 250 and the interior
region 290, fluids, solids, and other by-products nmay be better di sl odged
and carried to the inner conduit 230. As illustrated in FIG 3, the fluid
fl ow represented by arrows 286', 288" assists in carrying wound heal i ng
by- products 340 to the inner conduit 230 where the by-products 340 may be
removed. [0043] In one enbodinent, it may be desired to apply either the
reduced pressure, the fluid flow (fromthe vent source 140), or both
intermttently to the reduced pressure manifold 102. Mdul ation of the fl ow
may be achi eved by varying both the upstream and downstream pressures,
either manually or automatically through the control unit 160. This
nmodul ation, and any induced fluid nmonentum effects, may further increase
the fluidic force applied to the by products 340. [0044] The barrier 320 of
t he reduced pressure manifold 102 may further assist in dislodging
by- products 340. As previously described, the barrier 320 substantially
constrains fluid flowto the area of the interior region 290 and the
vicinity around the tissue site 104, which reduces the anmount of fluid
| eaki ng outside of the interior regi omg£90. This m nim zation of |eakage
optimzes flowwithin the interior region 290 fromthe outer conduit 250 to
the inner conduit 230 as depicted by the fluid flow arrows illustrated in
FIG 3.[0045] Referring nore specifically to FIG 5, in one enbodi nent, the
opening 288 in the outer conduit 250 is one of several holes spaced al ong
the Iength of the out er condurt 250 for delrverrng the fluid fromthe vent
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t hrough the reduced pressure manifold 102. [0048] Referring to FIG 8, a
reduced pressure treatnent system 800 includes sone simlar elenents to

t hat of rwouesdspreessure treatnent system 100. Reduced preaswe®/ osrsesit ment
system 800 i ncludes a reduced pressure manifold 802, which is a nodified
version of the reduced pressure manifold 102. The reduced pressure manifold
802 i ncllaighe®. an Theeranifolddificlai®3iG fhethérrmgnmridingt al end in a cl osed-1 oop
configuration. The distal end of the inner conduit 830 extends into the
interior regiéﬁm?§6, nd the | ooped configuration of the inner conduit 830
defines a secoid diMeHr& cohdt, I £26hd diuit IR thE RRGHr kedidVarepobitiors a
proximal end 83 1 that may be fluidly connected to either reduced pressure
source 114 or vent osedirstesidedd thhbastigh switching unit 695. As descri bed

boye, the fluid fl h the | it.8 dui t
180% mhy b swETES Patae bt PRBF oSN ol RriBs RS AR BF PPN

interior region 29@peniA®; hiher conduit 830 includes openings 832, 833 which
may be, for exanple, holes, perforations, or a single slit through_the

i nner condui t véeBimenchodthe inalist ofnpenipen obthe serond geRduIbis apglgt W2 §emand

t he second interiohmﬁgghgn 890. The openings 832 in the closed-loop conduit
generally face the openings 286, 288 in the outer conduit 250, thereby
creating a flow of fluids through the interior region 290 as descri bed
previ ogiish 54.t h Mok efeaifoll dfaldin@s, whetein Feescamdmondist 83Gomshapbéta defioe
conduit 830 function in a sjmla nner wth. .t eni ngs 286, 288 of the
out@r corBRCPNDIHETION eSien %‘E{@eée#“lcg&”@?suﬁ maagolgw% CPBI%B(S,?S' pat h ext endi ng
nore deeply i i i ' ir QEgib € S PBeiBO DoplsBAI]
Referring to Eﬁ%r& g@,hdgﬁ?%gﬁlggﬂd %p@gﬁﬁf%&??‘gg{tﬁgﬁ?é% stem 9%% i Irzcl %gs sone
simlar el ements t o téfte aothird entacedregiosstba third ¢avduirdaing sdeptedriotmoluid¥duced

pressure treatnment system 900 i pcl udes reduced pressure ni fold 902,
which is a nDdifie&OéEW§ggﬂ°8?Ofﬁ@r?ﬁﬁﬁigﬁmﬁy%ggﬁggnﬁﬁﬁ? %ﬁgoT%gfg?nstead
of only including ahigd Mdﬁitihﬁﬂi%f@ 2ERASWNE op&n@irsfliiglcemeninédaticoRdthithe t he
reduced pressure manifold 902 illustrated in FIG 9 includes a first

cod@uit 905 defi ni mgirdintériosregion;@ilor regi on 910, a second conduit 915

positioned within the first.. nteripor I . def.i
Poterior regi g el i GEEAIaRR AR, e Bhtfpdha ta
interior region 92Qdaned tebd Miidly nhédtédkol ohk @f itrredwgi PresS@e sownelamd f ourt h
conduit 935 positioned within the third interior region 930 angﬁgffining a
fourth interior redhoyenaonrcgibmioyrthcpadyit having atdeashene aueping, in fourth
condui ts 905, 915, |, QG - tQop configuration. Each of
the first, second,c?ﬁﬁ?ﬁ$%gﬁhgﬁgﬂ§§ﬁn§8%{&?fg%g 5, 915, 925, 935 al so

i ncl udes hol es, apertures, or openings 950, 952, 954, 956, respectively, as
previ ousl ydescribed to allow fluid communi cation with holes in adjacent
conduits and with the interior regions 910, 920, 930, 940. [0050] In the
enbodi nent illustrated in FIG 9, the first conduit 905 and the third
conduit 925 are both individually connected to one of the reduced pressure
source 114 and the vent source 140. The second conduit 915 and the fourth
conduit 935 are both individually connected to another of the reduced
pressure source 114 and the vent source 140. The particular configuration
i nvol vi ng which conduit is connected to which of the reduced pressure
source and the vent source could vary. A switching unit simlar to-
switching unit 695 nmay al so be used to reverse fluid flow within one or
nore of the conduits. [0051] The reduced pressure manifold 902 is
configured as a plurality of nested tubes to provide increased fluid
comuni cation within the interior regions 910, 920, 930, 940. The reduced
pressure mani fold 902 doubl es the nunber of conduits used in reduced
pressure mani fold 802, and additional conduits could be added as desired.
By increasing the nunber of conduits used with the reduced pressure

mani fol d 902, the manifold 902 is capable of covering a larger tissue site
or providing greater fluid control in a smaller tissue site. [0052]
Referring to FIG 10, the reduced pressure manifold 902 of FIG 9 is
illustrated with one principal nodification. Instead of the conduits 905,
915, 925, 935 each being individually connected to the reduced pressure
source 114 or the vent source 140, in 4she enbodinent illustrated in FIG
10, certain conduits are connected by bridging conduits. For exanple, the
first conduit 905 is connected by a bridging conduit 965 to the third
conduit 925. This all ows reduced pressure or fluids delivered to the first
conduit 905 to also be delivered to the third conduit 925. The second
conduit 915 is connected by a bridging conduit 970 to the fourth conduit
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comuni cation with one of the first and second fluid pathways, the outer
conduit having at |east one opening in fluid communication with the
interior wegommssand an i nner conduit at |east partial |l ycaditspaoosyseg t hi n
the interior region, the inner conduit being in fluid comunication with
anot her of the first and second fluid pathways, the inner conduit having at
| east @Hanoffeni nghe manifoldofetaimi6, edeicomtheisedontdisenduit isloen-shaped wrdefigeai m 2.

The reduced pressure treatnent system of claim,l, erein.the interior
region i n%?eﬁgl_é(gmé‘?’fl%ﬁ%méﬁgy %ﬁ%ﬁ??i?ﬁeﬁ%ﬂ%{?ﬁg@%ﬁﬂ“ﬁhrﬁm& gg‘%%rrpe_r meabl e
barrier that ishic@BsHIR RbitBREI Wi tRRShE sRBAE N Re6Hbn and beisgRopishapedC ai m
3. The reduced pressure treatnent systemof claim?2, wherein the
substantial |y gas itorpefineentbird infarien regionyihe thirt condpiy beisgedantedhte ba flnidlys | ow
to the interior region n.the i ri.qQr.r.egl i Ny J t the
tissue site. Cai m%ﬁr.mefﬁég%? g%?uo gd)?tﬁlr?eerggﬂ%eg%t%rsggrteﬁé%lgg%}&sthgm%g% %gjf(%ﬁ?nﬁl,
wherein: the outer jieRMHE tomsuhlodiich Withain@et eshdun, thhehiskomddit hhvinglat

pat hway; the inner conduit is fluidly connected to the fjrst quiqaggthway;
and fluid flows thieasgpnaneningtie flust conggpmipationoith the RiEd et Region: ahe t he

L nnet _condul t, A aul IR HBAUE SRS BiiSnkliBALIRAL 1RYSLANRiduf being 4
further conprising surtace features on the substantially gas i nperneable
barrier that directadipteducdie fldidiycohnedtdibtodhe dredisdr of tie reguned pgesedre sbiacé nner
conduit. Claim6. The reduced pressure_treatnent syste f claiml, .
whdPeini the i nner BOMYE PN TRGSY QBHHASETREIS R MBULBE SFFARH Condyis

pat hway; the outer {opauhlohduif il o 1GRNORCRMinGn BRI Edniuibnibhtitindvigat hvay ;
and fluid flows through the interior region fromthe inner conduit to the
outer conduit. C aithe thirdThteripeggoed pressure treatnent systemof claim®6
further conprising surface features on the substantially gas inperneable

barrier that . direct flo f.fluid tqg the .at | east one. I out er
condui tC1aRf (g;\?m 8%%@%&%@&@% g@s LIy fheerelih eon §1§1?és% géls%g)g?frtﬁ qgﬁl& rt her
conpri si ngs@of@Htédrlrefioh And eietre@lcedPrdsilre adiuirbidoartbér dohiprded: hr ough t he

second fluid pathway to the interior region., Caim9. The reduced pressure

trdét ment systachirdtorduig pasitioned within the senond inierier reginp abd beipg {pPcHaPsdbl t he
removal of fluid fro he jht.erior e} - sure source.
Claim 10. The redué%g%%?%%gﬁégﬁ%ggﬁ%%gﬁ?ﬁ?g%?%ﬁ@%?ﬁgﬁggﬂgﬁﬁﬁaherein t he
second fluid pat hwaynfrhuiicHtion earmihafieatcensduld, tHe third abndit laaingse laast aneel y
permts venting of the interior region to atnosphere.. Caim11l. The reduced
pressure treatment PFENEM Qﬂld(ﬂowrﬁ?atmé’}“g? Weﬁmé‘{e’é’&’(ﬁ’l‘i&?g‘l?%a&dpat hway
fluidly conmunj ]gggg- L e i E alod | i i or
regi on. Clain2Q§aB$Eg%%e ucg%ﬁ%?géggﬁgeF?%%@%%§%ﬂ%@%%gﬁﬂggﬂgFgfﬁ$q%ﬁf erein
t heoi nner condui t iia feitbsiramtiniabtion with ieglatordnonilvit |thelfairth coagyitbhvargat
Claim 13. The reduced pressure treatnent s.sten1o£ %hﬁiﬁm é.wher.ein t he at
| east one opening dFast ABS ORFOMIS B HEd FemmHRicEIs Wit e iy i“gtyn%rfre%lﬁg'ni ngs,
each of the plurality of openings disposed on a side of the outer conduit
adj acentiafheo Nt ex nRihdde@t adliveliak Rdbed flRSsurRUC@RBuP KRS Ty Bethb@at ment
system of claim 13, wherein each of the plurality of openings of the outer
condui t i sompgsiegt away fromthe substantially gas inperneable barrier.
Claim 15. The duced pressure.trea nt f . elal : Ln the at
| east one openc{eﬁéerﬂ)l?g?ﬂgl itﬂﬁléei'tls%%%‘tﬁ r?“ﬁ@%ﬁé@%pﬁﬁ?’u%ﬁoﬁ 911%?&%%%% ngs.

d gism 16. The reducg@dnit @sBMAE a pERMERE BlousY 8h @fferdr regiahyn 15, wherein each
of the plurality of openings of the inner conduit is angggg away fromthe
substanti al | y apalyingrpeadueethpressyss fojthe interjoziregiary thraygh 4 g %Pngﬁgssur e
treatnent system of I my ! L. rising a swtching unit fluidly
connected to the iHﬁ%bﬁgg%éhﬁglégﬁggﬁgﬁgﬂ?gr conduit to reverse fluid flow
wi thin the i nnemoeiigdissie ltsating be pruduers fromdigiinteri6t sigionltBrouh tieckeced
pressure mani fold for applying reduced pressure treatnent to a tissue site,
the manifold conpri®nddt. a substantially gas inperneable barrier; an outer
conduit positioned on a first side of the barrier and defining a perineter
ar ognd @f;, B er i Ofhd HdHB8 of L fin 80! WherEANAHi{sua AP e kubuthfeotb st ¥ite.
connected to one of a reduced pressure source and a vent source, the outer
conduit having at |east one opening in fluid communication with the
interior region; and an inner conduit positioned on a first side of the
barrier and extending into the interioggregion, the inner conduit adapted
to be fluidly connected to another of the reduced pressure source and the
vent source, the inner conduit having at |east one opening in fluid

comuni cation with the interior region. Caim19. The reduced pressure

mani fold of claim 18, wherein fluid is adapted to flow through the interior
region fromthe outer conduit to the inner conduit when the outer conduit
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openi ngs of the outer conduit is angled away fromthe substantially gas

i nperneabl e barrier. Caim26. The reduced pressure nmanifold of claim1l8,
wher ei n twe 2a8i0/d38a8t one opening of the inner conduit ipchhudesomspbairal ity
of openings. Caim?27. The reduced pressure manifold of claim26, wherein
each of the plurality of openings of the inner conduit is angled away from
t he suldsianél.al | yhgasethortbel daiabé® wWharein the s&taidrrouit i loemtdsbapedraadsur e

treat ment .system conpr.i sing:. a reduced pressure source; a vent source; and
a reducedwﬁ%@§%é?@nHEWF@@VggWBHprising: a first conduit shaped to define an
interior region and being in fluid conmunication with one of the reduced

pressur@aigpss.ce angd mhdiBod/EMNdlaisO6l ffthet dnfrisirgt conduit having at |east one
opening in fluid communication with the interior region; and a second

1 cc . / . gi on, a sec.
condui t bei ng daliverngsthe PBuidito4hg fssue sipobeanehiatleenshaped.ithied eonsiuitpesitigned t he

Secgnd condui t bei 3%{ i ! s‘é§<§11d‘%8{é¥’1‘df‘}e§ﬁoﬁf,ﬁ{%tm& BorRA tdé@hﬁx fo gefithetdpduced
pressure source an € Vvent source, €’second condul viing at | east one
opening in fluid coensund C@aird ditendrirbgibhe i nterior region. Caim29. The
reduced pressure treatnment system of cl aim 28, wherejn the reduce ressure
mani fol d f urt BEPLYEEHE Fadused prepag fodhe thirddnigrar @gwwth@ug Psf?ufﬁb P the
second conduit, and the i L Qf_redl: . itioned on a first side of
the barrier. Clainﬂ%%&£?%£&ﬁé%ﬁggﬁﬁ%pg£§ %@’%ﬁgatnent system of claim 29
further conpr irsmoging tisfiedealigabupeducs fivhethb drird iaterioh adgiati thewighfthofough
fluid. daim31l. The reduced pressure treatnent system of claim 28,

whdfein: the first BHdkit is fluidly connected to the vent source; the
second conduit is fluidly connected to the reduced pressure source; and
fluid fdigwsed.hr ougl h&tBod BE QhinPE0 FiR@lePBohfd:he first conduit to the
second conduit. Claim32. The reduced pressure treatnent systemof claim31
further conprivaiying thefamauat ofibe fushddlivered douglothedestaeadiihe at | east one
opening of the first conduit.C aim 33. The reduced pressure treatnent
systemgf. clLaim L adui.t is fluidly connected to the
vent séﬁ?%%%gthe 'S Eé%%@ﬂ?%$$%ﬁ?ﬁ%?%ﬁ§&@%ﬁ%ected t he reduced pressure
source; and flvaing thewsnduat oligh flubkddliveeditiougle diedirst donduit el theclird condui t
to the first conduit. C aim 34. The reduced pressure treatnment system of

cl d°m 33 further co®pf¥iéing a filter between the vent source and the at

| east one opening of the second conduit. C aim 35. The reduced pressure
treat MRt Syst em—?{e riéclztgi)dirbﬁéaifn%@ AetheF O5MGHiSANO a controller to control the
i ntroduction of flui y the vent source to the interior region. C aim36.
The reduced priessuitently esasingritelisgrstod thedluid itlamonglegeffusttchaduit onpri si ng a
controller to control the renmoval of fluid fromthe interior region by the

reduce ressure .source, im he reduced pressure treatnent system of
claim ?Hﬁﬁzreiﬁﬁ{ 668%§%§@ﬁ?ggﬁygmﬁcwgP@%n%hat sel ectively permits
venting of thanicRhRichAy céa@,ﬁifg%nb@ya)tfmsmhampugﬂ fhie Fird@ondiiearidetle eieel
pressure treatnment system of claim 28, wherein the vent source is a punp.

C &0m 39. The reducwddpit-essure treatnent system of claim28, wherein the
second conduit is substantially straight and includes a capped end. O aim

40. Th d t i ! | east
S T S e T

t
one opening of the first conduirt inclu
t he pl ur athetfitstofondpieni ngs di sposed adj acent the interior region. Claim4 1.
The reduced pressure treatnent systemof claim 28, wherein the at |east one
openi ng_of the segond condyit.includes a plurality, of ings. im42.
The redd@ByOpr essticemeined ohelaim g@s{figﬁ?rcﬂo“&‘ el S%%ngttﬁ‘ggeq’%ﬁb?ﬁ té:'ila ﬁﬂﬁa
swi t chi ng  iide abpldafod of HENeERE pk@sirB8udH thif the AR [deRRded MeoBaREd
conduit to reverse fluid floww thin the first conduit and the second
corffui t . Chariom 46Gndultremdrtheltedacedopresssrerie applesat throngh gheshinsheastluiél ai m 28,
wherein the second conduit is | oop-shaped to define a second interior
region and the reduced pressure manifold further conprises: a third conduit
positioned within the second interior region and being | oop-shaped to
define a third interior region, the third conduit being in fluid
comuni cation with one of the reduced pressure source and the vent source,
the third conduit having at | east one opening in fluid comrunication with
the third interior region; and a fourth conduit positioned within the third
interior region, the fourth conduit beyng in fluid communication with one
of the reduced pressure source and the vent source, the fourth conduit
havi ng at | east one opening in fluid conmunication with the third interior
region. Caim44. The reduced pressure treatnent system of claim 28,
wherein the second conduit is | oop-shaped to define a second interior
region and the reduced pressure manifold further conprises: a third conduit

e . o -



conprises: a third conduit positioned within the second interior region and
bei ng | oop-shaped 5 to define a third interior region, the third conduit

bei ng i n Wwbubth/aemwauni cation with the first conduit, thectrhiscehomendsii t

havi ng at | east one opening in fluid comunication with the third interior
region; and a fourth conduit positioned within the third interior region,

t he fouilsim Bnduis mbthoddor delivetingredocatiymessateitom tissuersitehte sethndd condui t
the fourth conduit having at O | east one opening in fluid conmunication
with the tHH 8 Hnterior region. daim46. A manifold for applying a reduced
pressure tr ea?a?ﬁ?ingtaoreéu@dgﬁégs@%‘%é’ﬁ&_tis's@eséi@ tBiouBh a 1oWp-smPéd, Thrdl cofdaar, | si ng:
a first conduit Shaped to define an interior region and being adapted to be
fluidly connected the Busecasidug defining @dpepmetes graung 60 Aferienidgigniyent sour ce,

Lui s rsbeatdui & rng e  source,
hainteri or - ABgene SR e bfA0LisRAR FOFR) Aeha hithfh KATRHEN fiOWAPC U Cd

within the interi Oﬁntéﬁékix@ﬁi,onizi&ﬁl second conduit adapted to be fluidly
connected to another of the reduced pressure source and the vent source,
the second coremPYingissusdealing uprodusia fromahe interdor ragien trgughbsdiitcat i on
with the interior rcglg&ﬁp. Claim47. The manifold of claim46 further
conprising: a barrier; and wherein the first conduit, the second conduit,
and the interior region are positioned on a first side of the barrier. :5
Cl ai m 48ainThe marfihkehahaf ofodiaim? X Iviferrin Hertisswnyiteiis & ngbcmitant aicsgishesadiiger es on
the barrier to direct flow of fluid. Caim49. The manifold of claim 46,

wherein fluid is _adapted to.f.l oy throu the interi.or region fromthe first
coﬁgui &1?181 %‘ﬂe s ﬁlgetﬁ%dn '1%1%#‘3ﬁvrl}eﬁeég%er%‘f‘m@o%’aﬂﬁ“?‘%lgoﬁdﬁaﬁe& W nnect ed
to the vepdfimouke@naittetifiereg@®aond conduit is fluidly connected to the
reduced pressure source.C arm50. The manifold of claim46, wherein fluid

is adapted to flow through the interior region fromthe second conduit to
the firdeimcdhdui tThamesihedel degpiiivedateaerising | ui dly connected to the vent
source and the_ first it i [ t ure
source. Claim Rﬁyln}ghtgg?r%ﬂ'?%%]?ﬂg%gg tél tg‘lf #s}g?ﬂﬁﬁ&e%hnaqp hggg%%g#gﬁggﬁﬁw t is
substantial 'y str aipghkitioagtiwithial thelssond tnage degiowl.théthaidroobauit défenimgani f ol d of
cl aim 46, wherein the second conduit is a |l.oop. Caim53. The manifold of
cl d4°m 46, wherein tAsEMSter RENEE adhisd BRFIATAESIOL the first conduit includes a
plurality of i ha - I i I jigcent
the interior (r?%g?éorg%s%f g?fgkgiflef}]%‘glﬁ%ﬁ?x?%?lﬁﬁggog a?%ﬁ?%ﬁ??iﬁgﬁﬁg%%gﬁsi ng:
a barrier; and whenhké thitdhetefior sgiomomali t, t he second conduit, and the
interior region are positioned on first side of the barrjer; erei,n the
o Toner ong! Gei e eieteains peprogai it B bl e st R pien S0, Loe.
each of the pluraligyg@f openings di sposed adjacent the interior region;

and wherein each of the plurality of openings of the first conduit is

angl ed away fromthe barrier. Caim55. The manifold of claim46, wherein

t h@lat Cleims74.one Thsenéthed of claive’@ Buthercopiaiig: i ncl udes a plurality of
openi ngs. C aim56. The manifpld of,claim f r ESikng: a barrier;
and wherein t W& %1% eagboﬁlgh?ft?letﬂﬁéd gseehélgrrleg%lgrgﬁgll;uhi%%e%ongr%&#ei&ll&'nt erior region
are positioned on a first side of the barrier; wherein the at | east one
openi ngClefm 7He sedentethoddfi¢tlhin M3 futthes cempiigiigal i ty of openi ngs; and wherein
each of the plurality of oPeni ng};, of the second conduit ia an @g a from
the barrier. ClBEIRAg 4z ampet phthe flidddvered dhiopaly the jseqnd; sondyig i ndui t
is |oop-shaped to defkpe a second interior region and the reduced pressure
mani fold further conprises: a third conduit positioned wthin the second
interior region and being | oop-shaped to define a third interior region,

t h&5t hiCldinc@hdui tTHeenethoddbgltied 7¢ further €dropudiyg:connect ed to one of the

reduced pressure source and t vent. Sour. the.third .condujt having at

| east one opedpﬁﬁnitﬁnﬁY ﬁ?adlr@d{%ﬁﬁﬁi}'é’gtﬂ?eﬂulan%ﬂué}h@etsﬁ?m “°R %t‘i or region;
and a fourth conduit positioned within the third interior region, the
fourth ciapdyrt berdnadapbedain®7purtlettethyrisipnnect ed to one of the reduced
pressure source and the vent source, the fourth conduit having at |east one
openi ng i n f| uhigrmisientiyceasingaieliveryof theeflyif ithraughthespenndrcegdwhard the m 58. The
mani fold of claim Hher .n the second conduit is | oop-shaped to define a
second interior reé?gﬁ gﬂﬁﬁﬂhe reduced pressure manifold further conprises:
a third conduit positioned within the ggecond interior region and being

| oop-shaped to define a third interior region, the third conduit being
adapted to be fluidly connected to the one of the reduced pressure source
and the vent source that is in fluid conmunication with the first conduit,
the third conduit having at | east one opening in fluid comrunication with
the third interior region; and a fourth conduit positioned within the third
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opening in fluid communication with the third interior region; and a fourth
conduit positioned within the third interior region, the fourth conduit
bei ng i n wbubth/@emauni cati on with the second conduit, tiperfustedhsaoendui t
havi ng at | east one opening in fluid comunication with the third interior
region. Claim60. A nethod for delivering reduced pressure to a tissue
site, ttHann®i.hod Thempthasi ofglaioell, ethiengorapfiding fltering the fluiddaliesiditieronglt ough
a Ioop-smgged, fir%}.conduit, the first conduit defining a perinmeter around
an interi O Stgf6AdUL )l ying a reduced pressure to the interior region

t hrough a second conduit positioned in the interior region; and renoving

tissue gal 1N9 DYrhemREhsd S d4ifmd, fgthen E&h}éﬁﬁ% SWiteHing the@eBberl, BE tHeahAMd
conduit. Caim6 1. The method of claim6 , erein the tissue site is a

subcut anewndsthe ppligatien elthereduaedspressprresueh thes theofuid isdehiversd thisagleths firste
second condui t is..l aope haped.and.. i Interior region. Caim
05 SThe’ Eiilh ohd niedeRESA SRARGE r‘mseér}’%gg‘?}{phr@?s%%rfg? g%éﬁ‘l@g%‘?ﬁtg the fluid to the
tissue site through a | oop-shaped, third conduit positioned within the
second interior region, the third conduit defining a perineter around a
third interior region; applying the reduced pressure to the third interior
region through a fourth conduit positioned in the third interior region;
and renoving tissue healing by products fromthe third interior region

t hrough the fourth conduit. C aim64. The nmethod of claim®60 further
conprising: varying the anount of the fluid delivered through the first
conduit. Claim&65. The nethod of claim®63 further conprising: varying the
anount of the fluid delivered through the first conduit and the third
conduit. Caim66. The nethod of claim®60 further conprising:
intermttently ceasing delivery of the fluid through the first conduit.
Claim67. The nmethod of claim63 further conprising: intermttently ceasing
delivery of the fluid through the first conduit and the third conduit.
Claim68. The nethod of claim®60, further conprising filtering the fluid
delivered through the first conduit. Caim69. The nethod of claim 60,
further conprising switching the delivery of the fluid and the application
of the reduced pressure such that the fluid is delivered through the second
conduit and the reduced pressure is applied through the first conduit.d aim
70. A nmethod for delivering reduced pressure to a tissue site, the nethod
conprising: applying a reduced pressure to the tissue site through a

| oop-shaped, first conduit, the first conduit defining a perineter around
an interior region; delivering a fluid to the interior region through a
second conduit positioned in the interior region; and renoving tissue
heal i ng by-products fromthe interior region through the first conduit.
Claim71. The nethod of claim 70, wherein the tissue site is a subcutaneous
tissue site. Caim72. The nethod of claim 70, wherein the second conduit

i s | ooped shaped and defines a second interior region. Claim73. The nethod
of claim72 further conprising: applying the reduced pressure to the tissue
site through a | oop-shaped, third conduit positioned within the second
interior region, the third conduit defining a perineter around a third
interior region; delivering the fluid to the third interior region through
a fourth conduit positioned in the third interior region; and renoving

ti ssue healing by products fromthe third interior region through the third
conduit. Caim74. The nmethod of claim70 further conprising: varying the
anount of the fluid delivered through the second conduit. Caim75. The

nmet hod of claim 73 further conprising: varying the anmount of the fluid
del i vered through the second conduit and the fourth conduit. Caim76. The
nmet hod of claim 70 further conprising: intermttently ceasing delivery of
the fluid through the second conduit. Caim77. The nethod of claim73
further conprising: intermttently ceasing delivery of the fluid through

t he second conduit and the fourth conduit.C aim 78. The nethod of claim 70,
further conprising filtering the fluid delivered through the second
conduit. CGaim79. The nmethod of claim 70, further conprising swtching the
delivery of the fluid and the application of the reduced pressure such that
the fluid is delivered through the first conduit and the reduced pressure
is applied through the second conduit .pg



